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IHHOACHUTEJIBHASA 3AIINCKA

VY4eOHblii Kypc «AnreOpa W Havala MaTEeMAaTHYECKOTO aHAIM3a» SBISETCS OJIHUM U3
HamOoJee 3HAYMMBIX B TPOTpaMMeE CpPEIHEro OOIIero 00pa3oBaHUs, MOCKOJBKY, C OIHOU
CTOpPOHBI, OH OO0ECIeYMBAaeT WHCTPYMCHTAIBHYIO 0a3y I H3Y4YCHHS BCEX ECTECTBCHHO-
Hay4YHBIX KYpCOB, a C JPYrod CTOPOHBI, (OPMHpYET JIOTHYECKOE M a0CTPAKTHOE MBIIIICHUC
oOydaronuxcss Ha YpOBHE, HEOOXOIUMOM Il OCBOCHHS HH(DOPMATHKH, OOIIECTBO3HAHUS,
HUCTOPUH, CIIOBECHOCTH W JPYrHX JUCHHMIUIMH. B paMkax maHHOTO ydeOHOro Kypca
oOydaroniuecsi OBJQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM  COBPEMEHHON HAyKH, KOTopas
(hopMyIpyeT CBOU IOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIid Kypc anreOpbl W Havajdl MaTeMAaTHYeCKOTO aHalM3a 3aKJIaJbIBACT OCHOBY JUIS
YCIICITHOTO OBJIAQJCHUS 3aKOHAMU (U3UKH, XHMHH, OWOJIOTHH, IMOHUMAaHHUS OCHOBHBIX
TEHJCHIIMA DPAa3BUTHS DKOHOMHUKH M OOIICCTBEHHOW >KWU3HH, IO3BOJISET OPUCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITLIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIL30BaTh WX JUIS
nanpHeimero oOpa3oBaHMsl W B TOBCEIHEBHOM Ku3HM. B TO ke BpeMms OBIajieHue
aOCTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKITUSMHU areOphl H MaTEeMaTHYSCKOTO aHaIn3a
pa3BHBacT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKa3bIBATH
YTBEPKICHHSI C TIOMOIIBIO HHIYKIIMA W PacCYXJIaTh JEAYKTUBHO, MCIIOJIB30BaTh 0000IICHNE U
KOHKpETHU3allnio, a0CTparupoBaHWE M aHAIOTHIO, (OPMHPYET KPEaTHBHOE M KPUTHYECKOE
MBIIILICHHE.

B xoxe wm3ydenus ydyeOHOTO Kypca «AnreOpa W Hadala MaTEeMAaTHYECKOTO aHaJH3ay
oOydJaromuecsi TMOJy4alOT HOBBIM OTBIT pEIICHHs TNPUKIAJHBIX 337ad, CaMOCTOSTEIHLHOTO
MOCTPOCHHSI MAaTEeMAaTUYECKUX MOJEICH pPealbHbIX CHUTYyalldil, WHTEPIPETAIlMH TOJYIEHHBIX
peIIeHH, 3HAKOMSATCSI C MIPHUMEPAMU MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MPHUpOJE, HAYKe U
HCKYCCTBE, C BBIIAIOIIMMUCS MATEMAaTHYECKHUMH OTKPBITUSIMH U MX aBTOPAMHU.

VY4eOHbIii Kypc 00JdamaeT 3HAYUTEIBHBIM BOCIHTATENFHBIM TIOTEHIIMAIOM, KOTOPBIH
peanu3yercss Kak dYepe3 y4eOHBIM MaTepual, CIOCOOCTBYIOIIUK (OPMHPOBAHUIO HAYYHOTO
MHUpPOBO33pDCHHUS, TaK MW dYepe3 crenuduky ydeOHOH  JeATENLHOCTH, TpeOyromein
MPOJOJDKUTEIPHON — KOHIEHTPAlMM ~ BHHMAHUS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBCHHOCTH 32 TOJTy4YECHHBIN pe3yJIbTar.

B ocHoBe meromuku oOydeHHs] anreOpe WM HadallaM MaTeMaTHYECKOTO aHAIM3a JISKUT
JeSTEITbHOCTHBIN MPUHIUT 00yYEHHUSI.

B crpykrype yueOHOTro Kypca «Anredpa v Havyajga MaTeMaTHYECKOTO aHAJIN3a» BBIJCICHBI
CIICAYIOIIHNE COJCPIKATEIBHO-METOJMUECKUE JTHHUU: «YUucina W BbIYHCICHUN», «DyHKIMH WU
rpadukny, «YpaBHEHHUS U HEPaBEHCTBa», «Havana MaTemMaTnyeckoro aHainu3a», « MHOKECTBa U
JoruKa». Bce OCHOBHBIE COJEpKATEIbHO-METOANYCCKUE JHHUUA M3Yy4aroTCsS Ha MPOTSDKCHUH
JBYX JIeT OOy4YeHHs Ha YPOBHE CpPEIHEro oO0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSIS IAPYyr
JIpyra ¥ TOCTETNEHHO HACHIIIAsACh HOBBHIMH TeMaMU U pasjnenamu. [laHHbIH ydeOHBIH Kypc
SBJISIETCS WHTETPATUBHBIM, TMOCKOJIBKY OOBEAMHSET B celde coJepkaHue HECKOJIbKHUX
MaTeMaTHYeCKUX JUCUHUILUINH, TaKMX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTUYECKHI aHaIu3,
TEOpHUsi MHOJKECTB, MaTeMarudeckas Joruka u apyrue. [lo mepe Toro kak oOydaromiuecs
OBJIaJIeBalOT BCE Oojiee MMIUPOKHUM MATEMATUYECKUM allaparoM, y HHUX MOCJIeI0BaTebHO
(dbopMHpYyeTCS U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMATUYECKYI0 MOJENb peallbHOM
CUTYyaIlul, MPUMEHSATh 3HAHUS, MOJYYEHHBIE MPU H3y4EeHUH Y4eOHOTO Kypca, Ul PEIICHUS
CaMOCTOSITENIbHO C(HOPMYIUPOBAHHOW MaTeMaTHYEeCKOW 3a7auyd, a 3aTeM HWHTEPIPETHPOBATH
CBOM OTBET.



COI[ep)KaTeHBHO-MGTOI[I/I‘-ICCKEISI JINMHUSA «Yucia u BBIYNCIICHU S 3aBCpuIacT
(hopMHpOBaHHE HABBIKOB HCIOJIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLJIO HAYaTo Ha
YPOBHE OCHOBHOTO 00mIero oOpasoBanus. Ha ypoBHe cpeanero oOmero oopazoBanus ocoboe
BHUMAHHC YICIACTCA q)OpMI/IpOBaHI/IIO HAaBBIKOB pPallMOHAJIbHBIX BBI‘II/ICJIGHI/IP'I, BKJIHOYUAKOIINX B
ce6$1 HCII0JIb30BAHUEC PAa3JIMYHBIX (I)OpM 3aIliMCyu 4rcia, YMCHHUC ACJIAaTb NPUKUIKY, BBIIIOJIHATH
HpI/I6JII/I)KéHHI)IC BBIYUCJICHUSA, OUCHHUBATH YU CJIOBBIC BBIPAXKCHU S, pa6OTaTI> C MaTeMaTU4YC€CKUMHN
KOHCTAaHTaMH. 3HAKOMEBIE 06yanOHIHMCH MHOJXCCTBAa HATYPAJIbHBIX, LECJbIX, PAlUOHAJIBHBIX H
I[GﬁCTBI/ITCJIBHBIX quCcel AOIIOJHAKTCSA MHOXECTBOM KOMIIJIICKCHBIX YHCCII. B KaXXI0M H3 ITUX
MHO’KECTB pacCMaTPUBAIOTCSI CBOMCTBEHHBIC €My CIIeIIM(DUUICCKUE 3a/Ia4ud ¥ OTIEPALUU: JICTICHHUE
HaIeJIo, OINEPHPOBAHUE OCTAaTKAMH Ha MHOXKECTBE IICJIBIX YHCEI, OCOOBbIe CBOWCTBa
palluOHAJIBHBIX W HPPAHOHAIIBHBIX YHCECII, apI/I(bMeTI/ILICCKI/IG omnepanru, a TAKXKEC H3BJICUCHUC
KOpHA H&TypﬂJ'IBHOfI CTCIICHU Ha MHOXECTBEC KOMIIJICKCHBIX qucell. Bnarozlapﬂ
MOCJICJIOBATEILHOMY — PACIIUPCHHUIO Kpyra HCIOJB3yeMBIX YHCEI W 3HAKOMCTBY C
BO3MOXHOCTAMHU UX IMMPUMCHCHUA JJId pCHICHUA PA3JIMYHBIX 3a1a4 Q)opMpreTcsl MnpeaAcCTaBJICHUC
0 €IMHCTBE MAaTEMAaTUKH KaK HAYKU U €€ POJIK B IOCTPOCHUH MOJIENIEN peaJIbHOTO MUPA, IIHUPOKO
HCTIOJNB3YIOTCS 0000IIeHNe U KOHKPETH3aITH .

JIluaus «YpaBHEHHSI U HEPABEHCTBA» peaIM3yeTcs Ha MPOTSHKEHUHM BCEro oOydeHus Ha
YpOBHE cpemHero oOmero oOpa3oBaHHS, IIOCKOJBKY B KakIOM paszaerne [Iporpammsl
MPETYCMOTPEHO PEIIeHNe COOTBETCTBYIOMINX 3a1ad. B pe3ynbrare oOyJarommecs OBJIAJCBAOT
Pa3IMYHBIMHA ~ MCTOAAMU  PCIICHUSA  pallMOHAJIBHBIX, HppauOHaJIbHBIX, IMOKa3aTCJIbHbIX,
Jorapu(MUUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHMH, HEPABEHCTB M CHCTEM, a TakXke 3ajad,
cojepkauux mnapaMmerpbl. [logydyeHHbIE yMEHUS HIMPOKO HCIOJIB3YIOTCS MPU HCCIETOBAHUU
(GYHKIMHM ¢ TOMOIIBIO TPOU3BOIHOMN, MPH PELICHUN MPUKIATHBIX 3a7a4 U 3a/1a4 Ha HaXO0KJIEHUE
HauOOJBIINX U HAUMEHBIINX 3HaueHUi QyHkiuu. [lanHas copep)karenbHas JTUHUS BKIIIOYAET B
cedst Takke (OPMHUPOBAHWE YMEHHUW BBITIOJHATH pacd€Thl 1Mo QopMyliaM, NpeoOpa3oBaHUs
palOHaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TakkKe BbIpaKEHUH,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wu3ydeHuio anredpandyeckoro Marepuaia
MIPOUCXOJUT  JalibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIILICHUS
oOyuaronuxcs, (GOpMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXJAEHUH, paOOThl ¢ CUMBOJILHBIMU
dbopmamu, mpencTaBiIeHHs 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pPpeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33124, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CopepxarenbHo-mMeToanueckas TuHUS «DyHKIUU U TpaduK» TECHO MEperieTaeTcs ¢
OPYTMMU  JIMHUSIMM ~ y4e0HOro  Kypca, TOCKOJIbKY B  KakOM-TO  CMBbICIE  33/1aéT
MOCJIEIOBATEIbHOCTh ~ M3YyUeHUsi MaTepuana. M3ydeHwe  CTENeHHOW, MOKa3aTelbHOMH,
Jnorapu(MUUECKON U TPUTOHOMETPUUYECKUX (QYHKIUHN, UX CBOMCTB U TpadMKOB, UCTIOIH30BAHUE
GyHKIMA U1 peuieHus 3agad U3 JIPYruX Y4eOHBIX MPEAMETOB U peajbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKHM aHaJIN30M, TaK U C PelIeHUEeM ypaBHEHHMH U HepaBeHCTB. [Ipu
3ToM OOJNbIIIOE BHHUMAaHUE yenseTcs (OPMUPOBAHUIO YMEHHs BbIpakaTrh (GOpMyIaMH
3aBUCHUMOCTH MEXJy pa3jIMYHbIMU BEIMUYMHAMH, UCCIEA0BATh MOJIyuYeHHBbIE (PYHKIIUU, CTPOUTH
ux rpabukd. Marepuan STOW coJep)KaTeNbHON JHHHM HalelleH Ha pa3BUTHE YMEHHHA U
HABBIKOB, IMO3BOJISIFOIIMX BBIPAXKATh 3aBUCHMOCTH MEXIY BEIWYMHAMH B DPA3IUYHON (opme:
aHaIMTUYeCKOW, rpaduueckod u crnoBecHOH. Ero wusydeHue crmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIOCOOHOCTH K  OOOOMIEHMIO W KOHKpETH3alluH,
HCIOJIb30BAHUIO aHAJIOTHIA.



ConepxarenbHast nuHusi «Haudana maTeMaTHYECKOTO aHAIM3a» IMO3BOJISIET CYIIECTBEHHO
pacIIupuTh KPyr Kak MaTEeMAaTHYECKUX, TaK M MPUKIAIHBIX 33134, JOCTYIHBIX 00YJYarOIIHMCS,
TaK KakK y HHUX IMOSBISETCS BO3MOKHOCTh CTPOUTH TPAPUKU CIOKHBIX (DYHKIIHH, OTIPEACIISATh X
HauOOJBIINE U HAUMEHBIIINE 3HAYCHUS, BBIYUCIATh MIOMaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpEHHUs IipoileccoB. JlaHHasi cojepikareiibHasi JIMHUS OTKPBIBAE€T HOBBIC
BO3MOKHOCTH TIOCTPOCHMSI MAaTEMaTUYECKHX MOJIEJIEH pealbHBbIX CUTYyalldi, [03BOJISAET
HaxOJIUTh HaWJIy4ylllee pelIeHHWE B TMPUKIAIHBIX, B TOM YHUCJE COLHUATBHO-PKOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOIO aHajlu3a CHOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (HOPMATBLHO-JIOTHYECKOTO W KPEaTUBHOTO MEBIIUICHUS, (OPMHUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMAaTUKHU B HayKe, TEXHUKE U UCKyccTBe. OOyydarornuecs
Y3HAIOT O BBIIAIOIINXCS Pe3yJbTarax, MOJyYEeHHBIX B XOJI€ Pa3BUTHSA MAaTEMAaTUKH KaK HayKW, U
00 ux aBTOpax.

ConepxarenbHo-MeToAMYECKass JHHUS «MHOXECTBA W JIOTHKA» BKIIOYAeT B ce0s
JJIEMEHThl TEOPUM MHOXKECTB M MaTEMaTUYECKOW JIOTHMKUA. TeOopeTHKO-MHOKECTBEHHBIE
MPEACTABICHUS] MPOHU3BIBAIOT BECh KypC NIKOJIBHOM MaTEMaTHKH W MpeJyiaraloT HamOoJliee
YHUBEPCAIBHBIN SI3bIK, OOBEAUHSIONUNA BCE pa3lelbl MAaTEeMATHKA W €€ TPUIIOKCHHUH, OHH
CBSI3BIBAIOT Pa3HbIC MaTEeMATHUECKHE NUCIIUIUIMHBI U UX TIPWIOKEHHS B equHoe 1enoe. [loatomy
BAXHO JIaTh BO3MOXXHOCTH OOy4JalomeMycss MOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MaTeMaTHKH M HCIOJIb30BaTh €r0 IS BBIPAXKEHHS CBOMX MbICIe. Jpyrum
BKHBIM TMPU3HAKOM MAaTEMAaTHKW KaK HAyKH CIEIyeT MPU3HATh CBOMCTBEHHYIO €M CTPOTOCTH
000CHOBaHMH M  CJI€IOBaHHE OINpEAEIEHHBIM TMpaBUjaM IOCTPOEHHUS JI0Ka3aTeIbCTB.
3HAaKOMCTBO C AJIEMEHTAaMH MaTeMaTU4YeCKOW JIOTUKU CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIILIEHUS] 00yYarONINXCsl, MO3BOJISIET UM CTPOUTH CBOU PACCYKJIEHHUS HAa OCHOBE JOIMUECKUX
npaBul, GOPMUPYET HABBIKM KPUTUYECKOTO MBIILICHUS.

B yuebHoM Kkypce «Anrebpa M Hadajga MaTEeMaTUYECKOTO aHaIN3a» MPUCYTCTBYIOT
OCHOBbl ~ MAaT€MaTH4YeCKOro  MOJETUPOBaHUS, KOTOpble  MPU3BaHbl  CHOCOOCTBOBATH
(OopMHUPOBAHHMIO HAaBBIKOB TOCTPOCHHS MOJENENH peaNbHBIX CHUTYalMil, HCCIEAOBAHUS STUX
MoJeNiell ¢ TOMOINbIO amnmapaTa aiareOpbl M MaTeMaTH4YecKOro aHalu3a, WHTepIpeTaluu
MOJIyYEHHBIX pe3ysbTaToB. Takue 3ajaHusi BIUIETEHBI B KaXIbIH W3 pa3/eloB MPOTPamMMbl,
MIOCKOJIbKY BECh MaTepuaj y4yeOHOIro Kypca HIMPOKO HCIOJIb3YETCs M PELISCHUs] MPUKIATHBIX
3amau. Ilpu pemeHun peanpHBIX MPAKTUYECKUX 3a7ad  OOydaroluecs pa3BUBAIOT
HaOJI0JaTeIbHOCTh, YMEHHUE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIoTHI0, 0000IaTh M KOHKPETHU3UPOBaTh Mpoliemy. JlearenbHOCTh MO (POPMHUPOBAHUIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]]a4 OPraHU3yeTCsl B MPOLIeCCe U3YYEHUS BCEX TEM Y4eOHOTO
Kypca «AnreOpa ¥ Hayana MaTeMaTHUYECKOTO aHAIIU3ay.

Ha uzyuenue yueOGHOro Kypca «Anredpa U Hauana MaTeMaTUYeCKOTO aHaJIn3a» OTBOIUTCS
272 4vaca: B 10 kmacce — 136 yacoB (4 yaca B Henmemo), B 11 kmacce — 136 vacoB (4 vaca B
HEJIEINIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yucia ¥ BbIYMCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE U JIECSTHYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoauueckue apodu. [Ipumenenue npodeil 1 NpPOLEHTOB JUIsl PELIEHUS IPUKIAIHBIX 3a/a4 U3
pa3IMYHBIX OTPaCiell 3HAHUW U PeabHOU KU3HU.

JleiicTBuTenpHble uncia. PanmoHanbHble M HMppalUoOHalIbHBIE yucia. Apudmernyeckue
Oolepaluyd C JCUCTBUTEIIBHBIMU 4YHMCIAMU. MOJyllb JEHCTBUTEIBHOTO YHCIIAa U €r0 CBOMCTBA.
[IpuOmkE€HHbIE BBIUMCICHMS, MpaBUia OKPYIJIEHMs, MPUKHUIKA U OLEHKa pe3yiabTaTa
BBIUHCIICHU.

Crenens ¢ uensiM noxasareneMm. bunom Hprotona. Mcnonb3oBanue noaxoasmei Gpopmbl
3aMycy JeMCTBUTENbHBIX YNCEN JUIsl pElIeHNs MPAKTUUECKUX 3a/1a4 U IPECTaBICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaATypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAIBHBIM IIOKAa3aTelleM M €€ CBOMCTBA, CTENEHb C JCHCTBUTEIBHBIM
IMOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuaHbIe U HATypaTbHBIC JIOTApU(PMBI.

CuHYyC, KOCHHYC, TAaHI€HC, KOTAHI'€HC YMCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCUHYC H
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUsI M HEPABEHCTBA

ToxnecTBa ¥ TOXKJIECTBEHHBbIE IMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHMS U YpaBHEHU-CIIEACTBUs. HepaBeHCTBO, pelieHne HEpaBEeHCTBA.

OcCHOBHBIE METObl PEHICHUSI LENIBIX U IPOOHO-pAllMOHATbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM NEpPEeMEHHOW. JleneHue MHOrodseHa Ha MHOTOWIEH C OCTaTKOM.
Teopema besy. MHorowieHs! ¢ nensiMu ko3 dunuenramu. Teopema Buera.

[IpeoOpa3oBaHMs YUCIOBBIX BhIpAXKEHUI, COAEPIKALTUX CTEIICHH U KOPHH.

WUppaunonanbusle  ypaBHeHHs. (OCHOBHBIE METOABl  PELICHHUS  HMPPALMOHAIBHBIX
YpaBHEHUH.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PELICHUS [T0KA3aTEIbHBIX YPABHEHUM.

[IpeoGpa3oBanue BbIpaKEHUH, COAEPIKALIUX JOTapru(DMBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOJBI PEIICHUS JIOTapUPMUUYECKUX
YPaBHEHUM.

OcHoBHble TpHUroHOMeTpHuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKHUX
BbIpakeHUil. Pernienre TpuroHoMeTpuyeCcKux ypaBHEHUM.

Pemienne cucrem nMHEHHBIX ypaBHEHUM. MaTpuiia CUCTEMbl JMHEHHBIX YpaBHEHUH.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUM CMBICI W CBOMCTBA, BBIYMCIICHHE €rO
3HAYEHUs, IPUMEHEHNE ONIPENEINTENS JUIsl PEILICHUS] CUCTEMBI JIMHEWHBIX YpaBHEHHH. Pemenue
IIPUKJIAIHBIX 3a7a4 ¢ MOMOIIBI0 CUCTEMBI JMHEWHBIX ypaBHeHUM. lccienoBanne nocTpoeHHON
MOJEIIH C TIOMOIIBIO MAaTPHI] U ONIPEACITUTEIEH.

[locTpoeHne MaTeMaTH4ECKMX MOJENEH PEalbHOM CHUTyallud C MOMOIIBIO YPaBHEHHH U
HepaBeHCTB. [IpuMeHeHNe ypaBHEHUI M HEPABEHCTB K PEIIECHUI0 MAaTEMaTHMYECKHX 3a7ad U
3aJa4y U3 Pa3IMYHbIX 00JacTell HAyKH U peajbHOM KU3HU.

DyYyHKUUH U TPaPUKHU

OyHKIMA, crnocoObl 3amaHus QyHKIuH. B3aummuo oOpatnble (yHkimu. Kommosuims
¢bynkuuit. I'paduk pyHkunu. DneMeHTapHbIe peodpa3zoBaHus rpaUKoB (PyHKIHMA.



OO6nacte omnpeneneHuss ¥ MHOXKecTBO 3HaueHu ¢yHkuuu. Hymn ¢yakmun. [Tpomexyrku
3HaKonocTossHCcTBA. UETHbie M HeuéTHhle QyHKIUH. [lepuonuueckue ¢ynkuuu. [Ipomexyrkn
MOHOTOHHOCTH (D)yHKIHMH. MakcUMyMbl 1 MUHUMYMBbI QyHKIMH. Hanbosnpiiee U HauMeHbIee
3Ha4YeHUs (PYHKIIUH HAa IPOMEKYTKE.

JluHelHasI, KBaJpaTUIHAS W APOOHO-TTMHEHHAST QYHKIIMH. DIEMEHTAPHOE UCCIICIOBAHHUE H
MMOCTPOCHUE UX TPaPUKOB.

Crenennasi (yHKIMS C HATypaJbHBIM M II€TbIM THoKa3areneMm. EE cpoiicTBa M rpaduk.
CaoiictBa 1 rpaduK KOpHSA N-Oi CTENeHH Kak (YHKIUKM OOpaTHOHM CTENEHH C HaTypaIbHBIM
[I0Ka3aTeJIeM.

[Toxa3zaTtenpHas u norapupmMudeckas GyHKINH, X CBOHCTBa U rpaduku. Mcnonp3oBanne
rpadukoB QYHKUUHN Ui pelIeHUs ypaBHEHUH.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEICIIEHUE TPUTOHOMETPUUYECKUX (YHKIIHM
YHCIIOBOTO apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B pealIbHbIX Mpolieccax U sABJIEHUSAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anajimnsa

IlocineqoBaTenbHOCTH, CIIOCOORI 3aJaHHs ITOCIEN0BATEILHOCTEH. MeToq MaTeMaTHIECKOH
MHAYKIUA. MOHOTOHHBIE U OTrpaHHWYEHHBbIE MOCIEA0BaTeNbHOCTU. VcTopHus BO3HHUKHOBEHUS
MaTeMaTHYeCKOro aHaIN3a KaK aHajln3a OECKOHEUYHO MalbIX.

Apudmernueckas W reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccus. CyMMa O€CKOHEYHO YOBIBaroOIIed IeOMETpPUUECKOM MPOTPEeCcCUU.
JIuHeWHBI1 M SKCHOHEHUHAIbHBIM pocT. Yucino e. Dopmyna CIOKHBIX MPOLIEHTOB.
Hcnonp30Banue Nporpeccuu JUisl pelieHUs pealIbHbIX 3a7a4 IMPUKIIAJHOTO XapaKTepa.

HemnpepsiBHbIe (YHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHI TpadUKOB
¢dbynakuumii. CoiicTBa (DYHKIIMIA HEMPEPHIBHBIX Ha OTpe3ke. METo MHTEPBAJIOB ISl PEIICHUS
HepaBeHCTB. [I[puMeHeHHEe CBOMCTB HEMPEPHIBHBIX (DYHKIIMMA 711 PEIICHUS 3a/1a4.

[lepBas u Bropas npousBoaHble pyHKIUU. Onpenenenne, reoMeTpUuIecKuil u Gpu3nuecKui
CMBICTT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBonubie anemenTapHbix GyHKuul. [IponzBoaHass cyMMBbl, MPOU3BEICHHUSI, YACTHOTO
Y KOMIO3UINH (PYHKIUH.

MHokecTBa M JIOTHKA

MHOK€eCTBO, OIepaly HaJl MHOKECTBaAaMU M UX cBoMcTBa. Jluarpammbl Jinepa—BenHa.
[IpuMeHeHne TEeOpEeTUKO-MHOKECTBEHHOTO arapaTta JJig ONMCAHUS PEeabHbIX IPOLECCOB U
SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOTOo  OOBEKTa,  CIEICTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPAaBHEHUSI.

11 KJIACC

Yuciaa v BbIYUCTIEHUS

Hartypanbnubie u 1menble yucna. [IpuMeHeHWE MPHU3HAKOB JAEIMMOCTH LETBIX 4YHCEl,
HaumOombpIMii o0muii genutens (nanee — HOJl) u nHaumensinee obmiee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYIIO, anroputMa EBKinaa fjs penieHust 3a/1a4 B IEebIX YKCax.

KommnekcHpie uucma. AnreOpawmdeckass W TpUTOHOMeTpuueckas (OpMBl 3amucu
KOMIIJIEKCHOTO 4Yucia. ApudMeTHIeCcKHe onepanuu ¢ KOMIUIEKCHBIMH dnciaamu. M3o0paxkenue
KOMIIJIEKCHBIX YHCENl Ha KOOpAWHATHOU mockoctu. @opmyna Myaspa. KopHu n-oif crenenu u3



KOMIUIEKCHOTO uucna. [IpruMeHeHHe KOMIUIEKCHBIX 4YHCEN Ui pelieHus (u3ndeckux u
r€OMETPUUYECKUX 3a/1a4.

YpaBHeHUsI 1 HEPABEHCTBA

Cucrema u COBOKYIHOCTh YPaBHEHUIN U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUUICCKUX YPABHCHHH C IMOMOIIBI0 TPUTOHOMETPUYCCKOU
OKpYKHOCTH. PellieHne TpuroHoMeTpuueckux HEpaBEHCTB.

OCHOBHBIEC METO/IbI PEIICHHSI TOKA3aTEIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJbl  pEIIEHUS CUCTEM U  COBOKYNHOCTEH  palMOHAJIbHBIX,
MppalMOHANIbHBIX, IOKA3aTENbHbIX U JIOTApU(PMUUYECKUX YpaBHEHUI.

VYpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTPaAMHU.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIIEHUI0 MaTEeMaTHYECKUX 3ajad U
3a/la4 M3 pazNUYHbIX oOJacTed HAyKd W peajbHOW JKU3HM, HMHTEPHpETanus MOJy4YeHHBIX
pe3ynbTaTOB.

DyHKIUHN U TPaQUKH

I'paduk xommosuumu ¢ynkumid. ['eomeTpruueckue 00pa3bl ypaBHEHUI U HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

I'padmyeckne MeToapl pelieHUsT YpaBHEHHH M HEpaBeHCTB. ['paduueckue MeETOIbl
pelIeHus 3a/1a4 ¢ mapamMeTpamu.

Hcnons3oBanne rpadukoB (GyHKIUN I HCCIETOBAHUS TPOILIECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB U pealbHON KU3HHU.

Hayana maTteMaTH4ecKoro aHajimsa

[IpuMeHeHre TPOU3BOAHON K MCCIEAOBAaHUIO (YHKIIMH HA MOHOTOHHOCTBH U DKCTPEMYMBI.
Haxosxnenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUYCHUH HETIPEPHIBHON (DYHKIIMU HA OTPE3KeE.

[IpuMeHeHre TPOW3BOJHOM U1l HAXOXKJICHUS HAWIYYIIEro pEeuIeHUus B INPHUKIAIHBIX
3ajlavyax, JJIs ONpEeNeNieHUusT CKOPOCTH M YCKOpPEHHUs mpolecca, 3alaHHOro (GopMysiaol WU
rpaguKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBOoOOpa3HbIX. [lepBooOpasHble 37IeMEHTapHBIX
¢byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

Nurerpan. I'eomerpruueckuii cMbICiI UHTErpasia. BeluucieHue onpeaenéHHOro UHTerpaa
o ¢opmyne Hetotona-JleitOnumna.

[Ipumenenne wuHTerpana i HAXO0XACHUS IUIOMAACH IUIOCKUX (uryp u o0bEMOB
r€OMETPUYECKHUX TEJ.

[Ipumeps! pemenuit auddepeHuanbHbpIX ypaBHeHH. MaTteMatndeckoe MOJeTupPOBaHNE
pEaNIbHBIX MTPOLIECCOB C MOMOIIBIO AU(PPepeHIUaTbHBIX YPABHEHHIH.



INIAHUPYEMBIE PE3VJIBTATBEI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIVBJIEHHBIA YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIUTAHMS:

cOPMHUPOBAHHOCTh  TPAKIAHCKON TMMO3WIMU  OOYYaroOIIerocsl Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JIE€HA POCCHUHCKOrO OOIIECTBa, MPEICTABICHUE O MAaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPHBI, OMPOCHI U JPYTrO€), YMEHHE B3aUMOJICHCTBOBATH C COIMAIBHBIMH MHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NaTpMOTHYECKOTO0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUNCKOM Tpa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUIMCKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHUCKUX
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKOM IIKOJbI, UCMOJb30BAHUE ITUX JIOCTH)KEHUH B
JIPYTUX HayKaX, TEXHOJOTHsIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEACHHS, CBI3AHHOTO C MPAKTHUYECKUM TPHUMEHEHUEM
JTOCTIDKCHHN HAyKH M JCSATEIBHOCThIO Y4E€HOTO, OCO3HAHWE JMYHOTO BKJIAJa B TOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTMYeCKOro BOCIIUTAHMS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYass  OCTETUKY  MAaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a1ay, peIICHHH, pPACCY)KICHHWH, BOCHPHUHUMYHUBOCTh K
MaTeMAaTHYECKUM acCIeKTaM pa3JInuHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTEeMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa >KM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryispHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHOM JEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYJly, OCO3HAHHE IIEHHOCTH TPYI0JIIO0US, HHTEPEC K Pa3Iu4HbIM cdepam
npodecCHOHANBHOM NEeSTeNbHOCTH, CBS3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTu30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYecKOMy OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPaKTUYECKHX 33]1a4 MaTEMaTUYECKOW HANlPaBJIEHHOCTH;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh DKOJIOTHYECKOW KYIbTYphl, TOHHMAHUE BIHSHUA COIMAIBHO-
SKOHOMHUYECKHX IMIPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
rI00ambHOTO  XapakTepa  OKOJIOTHMYECKUX  MpoOsieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHUs 3ajad B 00JacTU OKpYXKAloIIel cpeipl, MIaHUpOBaHUE
MOCTYTIKOB Y OLIEHKU UX BO3MOKHBIX MOCIIEICTBUN JIsl OKPYKAIOIIEH CpeJibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOIIECTBEHHOM NMPAKTHUKH, MOHUMAHHE MAaTEMAaTWYECKOW HayKd Kak chepbl
YEJI0BEYECKON ACATEIIBHOCTH, TANlOB €€ Pa3BUTHs M 3HAYMMOCTHU Ul PA3BUTHs LIMBUIM3ALIAH,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOH KaK CpPEICTBOM IO3HAHUS MHUpA,
TOTOBHOCTb OCYILECTBIISTh MPOEKTHYIO U MCCIIEI0BATEIBCKYIO ACATENBHOCTh HHIANBUAYAIBHO U

B IpYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBeEpPCAJbHbIE YueOHbIE el CTBUS

Bba3oBble Jornueckue aqelcTBUS:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX O6T)€KTOB,
MOHATHM, OTHOIIEHMH MEXAy TOHATUSAMH, (QOPMYIUPOBATH ONpEAENeHUs TMOHATHH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KJIACCU(PHUKAIIUM, OCHOBAHMUS JUIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

BOCIIPUHUMATh, (OPMYIUpPOBaTh U MPEOOpa30BBIBATh CYKICHHS: YTBEPIUTENbHBIE U
OTPULATCIIBHBIC, CIUHUYHBIC, YHACTHEIC U O6H_H/Ie, YCJIOBHEIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3U U IPOTUBOPCYUUSA B (baKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX n YTBCPKIACHUAX, npeaiaraTtb KpUTCpUU JJIA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACIaTb BBIBOJbI C HCIIOJB30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3aKIIIOUEHU W, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENIHO JI0Ka3aTebCTBA MAaTEMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlMIO, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpaTh Croco0 pemieHuss ydeOHOW 3adaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOIANIMM € Y4€TOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

HCII0JIb30BATh BOMPOCHI KaK UCCIIEI0BATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCHL, (PUKCHpYIOIIME MPOTUBOpEYHE, NpOOJIEMy, YCTaHABIMBAaTh HCKOMOE M JIAaHHOE,
(dbopMHpOBaTh TUIIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBICHHS, IMPOIECCa, BBISIBICHHUIO
3aBUCHUMOCTEH MEXy 00bEKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaAOIIOICHUS, UCCIIeIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I1IEeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE IPOIIECCA, a TAK)KE BBIJIBUTaTh MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITH JIeUIIUTHI UHPOPMAIUH, JTAaHHBIX, HEOOXOAUMBIX JJIs OTBETa Ha BOMIPOC U IS
pelIeHus 3a/1a4H;

BBHIOMpaTh HMH(POpPMAIMIO W3 HCTOYHHKOB PA3WYHBIX THUIIOB, aHAJIM3HPOBATH,
CUCTeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATh HMHGOPMALMIO pPA3IUYHBIX BHIOB U  (opm
MIpE/ICTaBJICHHUS;



CTPYKTYpUpOBaTh  WHQPOpMAIMIO, MPEICTaBIATH ©€ B  pas3auuHblX  (opmax,
WLTIOCTPUPOBATH I'PauuecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepCaJbHbIE YUeOHbIe 1eiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XACHHA B COOTBCTCTBUU C YCIOBUAMH U LECIIIMU
O6III€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BBIpAXXaTb CBOIO0 TOYKY 3pCHHA B YCTHBIX M NHWCBMCHHBIX
TCKCTAaX, HAaBaTb IOACHCHHA IO XOAYy PCIICHHA 3aJadd, KOMMCHTHUPOBATH HOHy‘-IGHHBIfI
pe3yibTar;

B X0Jie 00CYXJIEHUS 3a7aBaTh BOIMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBI, MPOOJIEMBI,
pemaeMoifI 3aaa4M, BBICKA3bIBAThb HWACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXKACHHUA C CYKACHUAMU APYTUX YHAaCTHUKOB AHAJIOTA, 06Hapy)KI/IBaTI) pasiiniuue U CXO0ACTBO
MIO3UIIHIA, B KOPPEKTHOU opme GopMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NpEACTABIATE PE3YJIbTAThl PCIICHUA 3adadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJady MpEe3eHTaluu U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe yHUBEpCalbHbIC YUeOHBbIE 1eliCTBUA

Camoopranuszanus:

COCTaBJIATh IUIaH, AJITOPUTM pELIEHHs 3aJadd, BbIOMpaTh CIOCOO peleHHs ¢ Yy4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHUHA ¢ YIETOM HOBOM MH(GOPMAITHH.

CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJIEKT:

BJIaJIeTh HAaBbIKAMM II03HABATENILHON pe(UIEeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JNEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PE3yJAbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysibTaTa pelleHNuss MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbI€ MOTYT BO3HHMKHYTh IPH PEIICHUH 3a/1a4d, BHOCHUTH
KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HallIEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBME pE3yJlbTaTa LEIM M YCIOBHUSM, OOBACHATH INPUUUHBI
JNOCTMDKEHUS] WM HEIOCTH)KEHHs] pe3ylbTaTOB JEATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHyalbHON pabOThl IpU
pemieHMM y4yeOHBIX 3aja4, HPUHUMATh LEJlNb COBMECTHOM J€STENbHOCTH, IUIAHUPOBATh
OpraHu3allii0 COBMECTHOM palOThl, pacmpeneniarb BHJIbI padOT, NOrOBAPHBATHCSA, OOCYXIATh
IpOIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPyNIoOBBIX (popmax paboTsl (0OCykaeHus, oOMEH MHEHUH, «MO3rOBbIE
HITYPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl M KOOPAMHHUPOBATH CBOM JIEHCTBHS C
JIPYrUMHM 4JI€HAMH KOMAaH/bl, OLIEHUMBaTh KAayecTBO CBOEro BKJIaJa B OOLIMI MpPOAYKT IO
KpUTEPHIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

INPEIMETHBIE PE3YJIBTATbBI



K xonmy oOyuenusst B 10 kiacce oOyyaromuiicsi MONyYUT CIEAYIOIIME MpeAMETHBIC
pe3yabTaThl IO OTAEIBHBIM TeMaM paboueill mporpaMMbl y4eOHOro Kypca «AusreOpa v Haudana
MaTeMaTHYECKOIO aHAIU3a»:

Yuciia v BbIYMCTICHHA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAIIHOHAIBHOE YHCII0, OECKOHEYHAs TIEPHOIUIecKast
IpoOb, TPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOYKECTBA PAIMOHAIBHBIX M JIEHCTBHTEIBHBIX
qucell, MOJIyJlb IeHCTBUTENBHOIO YUCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI IS PEIICHUS MPUKIAIHBIX 33]a4 U3 Pa3IMYHBIX OTpaciieit
3HaHUH U PEAILHOM JKU3HU;

MPUMEHATh NPUOIMKEHHBIE BBIUMCIICHMSI, MpaBUia OKPYIJIEHUS, NPUKUAKY U OLEHKY
pe3yJibTaTa BBIYUCICHHUI;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTEMEHb C IIeJIbIM IOKa3aTelieM, HCIO0JIb30BaTh
MOAXOAUTYI0 (OpPMY 3aIUCH JIEHCTBUTENBHBIX YMCEN JUISl PEHICHMs] MPAKTHUYECKUX 33134 U
MIPE/ICTaBICHMS IaHHBIX;

CBOOOHO ONEpUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATYpaJbHOU CTENEHU;

CBOOOHO OTEpUPOBAThH MOHATHEM: CTEEHb C PAllMOHAIBHBIM MOKa3aTeNeM;

CBOOOJHO ONEpUPOBATh MOHATHAMU: JorapudM dYHcia, AECATUYHBIE U HaTypaJlbHbIE
JorapuQmsl;

CBOOOJHO ONEpPUPOBATH MOHATHSAMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC YHCIOBOIO
apryMeHTa;

OTIEpUPOBATh MOHIATUSIMU: APKCUHYC, ApPKKOCHHYC M apKTaHI'€HC YUCJIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO ~ ONepupoBaTb  MOHATHSAMM:  TOXIECTBO,  YPAaBHEHUE,  HEPAaBEHCTBO,
PaBHOCHWJIBHBIC YPAaBHEHUS U YPABHCHMSI-CIICACTBYS, PABHOCHIIbHBIC HEPABEHCTBA,

IPUMEHATh Pa3IMYHble METOJbl PELICHHs] PAlMOHAIBHBIX M JPOOHO-PaLMOHAIBHBIX
YPaBHEHHH, IPUMEHATH METOJl UHTEPBAJIOB JUIsl PEILICHUS HEPABCHCTB;

cBOOOJIHO ONEpUPOBaTh MOHATHAMM: MHOTOYJIEH OT OJHOW IE€PEeMEHHON, MHOI'OWIEH C
LEeJBIMH  KOA(QQUIHMEHTaMH, KOPHH MHOTOWICHA, IPUMEHATh [JelIeHMEe MHOIowIeHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nis pemenus 3anay;

CBOOOJITHO ONIEpUpOBaTh MOHATUAMHU: CUCTEMa JIMHEHHBIX YpaBHEHHMM, Marpuua,
ONpENCIUTENb MAaTpulbl 2 X 2 W €ro IeOMETPUYECKHH CMBICI, MCIIOJIb30BaTh CBOMCTBA
ONpeneIuTeNs 2 X 2 Ui BBIYMCICHUS €r0 3HAYEHMs], IPUMEHATh ONPEACIUTENN Ul PELICHUS
CUCTEMbl JIMHEWHBIX YPAaBHEHUH, MOJEIMPOBATh PEAIBbHBIE CUTYyallUM C IIOMOILBIO CHCTEMBI
JUHEHHBIX YPAaBHEHMM, MHCCIENOBAaTh IIOCTPOEHHBIE MOJEIM C IOMOLIBI0 MAaTpUll U
ONIpEAEIUTENEH, UHTEPIPETUPOBATD ITOJIyYEHHBIH PE3YIIbTAT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHIMHU AJIs TPpeoOpa30oBaHMsl BEIPAKEHUI;

BBIMOJIHATh  NPeoOpa30oBaHUsl YHUCIOBBIX  BBIPDAKEHHH, COJAEp)KAIIMX CTENEHH C
palOHAaIbHBIM [TOKA3aTENEM;

UCMOJb30BaTh  CBOMcTBa  JjorapupmoB Uil  MpeoOpa3oBaHUS  JOTapUPMHUUECKHX
BBIPAXKECHUMH;

CcBOOOJTHO ~ OMNEpUpOBaTh  MOHATUAMHU:  HMppalMOHANbHbIE,  IOKa3aTelbHblE U
norapu(MUUECKUE ypaBHEHUS, HAXOIUTh MX PELICHUs C MOMOIIBIO PAaBHOCUIIBHBIX IEPEX0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

NPUMEHATH  OCHOBHBIE  TPUTOHOMETpUYeckHe (opMynbl isd  [peoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



cBOOOJTHO OINEpPHPOBATH MOHATHEM: TPUTOHOMETPHUYECKOE YypaBHEHUE, IPHUMEHSTh
HE00X0AMMBbIE (POPMYIIBI IS PELICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX YpaBHEHUIA,

MOJICIUPOBATh pPEAIbHbIC CUTYallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHS,
ypaBHEHHUs, HEPABEHCTBA IO YCIOBHIO 3aJaud, MCCIIEJOBAaTh IOCTPOCHHBIE MOJACIH C
WCIIOJIb30BAHMEM aIlliapara ajareOphl.

DyHKIUHA U TPaQUKH:

cBOOOJTHO OTIEpUPOBATH MOHATUSAMHU: (YHKIUS, CIIOCOOBI 3amaHus (DyHKIHMH, B3aHMMHO
oOparHble (QYHKIUH, KOMIO3UIHS (yHKUWH, rpaduK (YHKIWU, BBIIOIHITH 3JEMEHTapHBIC
npeoOpa3oBaHus TpaguKoB QyHKIUH;

cBOOOJTHO OTEpPUPOBATh MOHATUSMHU: OOJIACTH OMPEICICHUS M MHOXKECTBO 3HAYCHUH
GbyHKIMY, HYTH QYHKIIUH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

cBOOOJTHO OTEPHPOBATH TMOHATHAMHU: UYETHBIE W HEUYETHBIE (DYHKIWH, MEPUOIUYECKUE
GYHKIMU, TPOMEXKYTKH MOHOTOHHOCTH (YHKIIUM, MAaKCHMyMbl W MHHHUMYMBI (YHKITUH,
HanOoJIbIIee U HaUMEHbIIIee 3HaYeHNE (YHKIIMU Ha TPOMEKYTKE;

CBOOOJTHO OTIEPHPOBATH TOHATHSIMU: CTENEHHAs (YHKIUS C HATYpaJbHBIM M LENbIM
nokaszaTenieM, rpaduk creneHHON (YyHKIIMU C HATypadbHBIM M IIEJBIM TOKa3areieMm, rpaduk
KOPHS N-O¥ CTETIeH! KaK (QYHKIIMH OOpaTHOM CTENEeHU C HaTypaJbHBIM TIOKa3aTeNeM;

OTIEPHPOBATh TOHATHSAMH: JIMHEWHAas, KBaJpaTUYHAs ¥ JPOOHO-JIWHEHHAs (YHKIWH,
BBITIOJTHATH DJIEMEHTAPHOE UCCIIEI0BAHIE U TIOCTPOCHUE UX IPapUKOB;

cBOOOJTHO OTIEPHPOBATH MOHATHUSAMH: TOKa3aTelbHasl W JorapupMudecKkas QYHKIUH, HX
CBO¥CTBA ¥ TpaMKH, HCIIOIH30BATh UX TPadUKH TS PEIICHHUs yPaBHEHUH;

CBOOOJIHO ONEpUPOBaTh MOHATHAMU: TPUTOHOMETPHUUYECKAs OKPYXHOCTb, OIpENEIICHUE
TPUTOHOMETPUUECKUX (PYHKLIUH YHCIOBOTO apryMEHTa;

UCIOJb30BaTh Ipaduku (QyHKIMH A7 UCCIENO0BaHMS IPOLIECCOB M 3aBUCUMOCTEH Npu
pelIeHNH 3ajad U3 JPYruX y4eOHBIX NPEAMETOB M pealbHOW >KM3HM, BbIpakaTh (OpMyliaMu
3aBHCHUMOCTHU MEXIy BEJIMUYNHAMY;

Hayana MaTeMaTH4ecKoro aHaian3a:

cBOOOJIHO OIEpUPOBaTh MOHATUAMU: apupMeTHUecKass U TreoMeTpuyecKasl MpOrpeccus,
0eCKOHEUHO YOBIBaIOLIAsl FEOMETPHUECKasl IPOrPECCHs, JIMHEHHBIN U SKCIIOHEHIIMAIBHBIN POCT,
(bopMyIna CI0KHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNE O KOHCTAHTE;

HCIOJIb30BaTh IPOrPECCUH JUIsl PELICHUS PeaIbHbIX 33/1a4 IPUKIAHOIO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh MOHATUSAMM:  IOCIEAOBATEIBHOCTb, CHOCOOBI  3a/aHUS
IIOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE 1 OIPaHUUYEHHBIE TTOCIIEA0BATEIILHOCTH, TOHUMATh OCHOBBI
3apOXK/IEHUS] MaTEeMaTUYECKOI'0 aHaJIM3a KaK aHannu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO ONEpPUPOBATh MOHATUAMH: HENpepbIBHbIE (DYHKIMM, TOYKU pa3pbiBa rpaduka
(GyHKIMH, aCHMIITOTHI rpaduka GyHKINH;

cBOOOJIHO OINEpHpOBaTh MNOHATHEM: (DYHKLHMS, HENpepbIiBHAsE Ha OTPE3Ke, MPUMEHATh
CBOICTBA HENIPEPBIBHBIX (PYHKIMH Ul peLIeHUs 3a1a4;

CcBOOOJITHO OmepupoBaTh MOHATUAMHU: TNepBas W BTOpass NPOMU3BOJHBIE (DYHKIMH,
KacaTenbHast K rpaduky QyHKIIY;

BBIUUCIIATH MPOU3BOJHBIE CYMMBI, IPOU3BENEHHs, YacTHOTO W KOMIIO3UIMM JBYX
(GyHKIUH, 3HATh TPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKIIUI;

UCIOJIb30BaTh T€OMETPUUYECKUI U (PU3UUECKUI CMBICT MPOU3BOJHOM /Il pellieH s 3a1au.

MHosKecTBa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpAIIMU HaJl MHOKECTBAMH;



HCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar /sl ONUCaHUs PEaJbHBIX IPOLECCOB
U SIBJICHUH, IPU PELICHNUH 33124 U3 JPYTruX y4eOHBIX MPEIMETOB;

cBOOOJTHO OMNEpUPOBATh MOHATHAMU: OMpEICICHHE, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOMCTBO MAaT€MaTU4YEeCKOro OOBEKTa, JI0KA3aTeNbCTBO, PABHOCUJIbHBIE YpaBHEHUA W
HEPaBEHCTBA.

K xonmy oOyuenms B 11 ku1acce oOydaromIuiicsi MOJNYyYUT CIEAYIOIIME TPEAMETHBIC
pe3ybTaThl IO OTACIBHBIM TeMaM palboueil mporpaMMbl y4eOHOTO Kypca «AunreOpa m Havaga
MaTeMaTHYECKOrO aHAIU3a»:

Yuciia v BbIYMCICHUA:

cBOOOJTHO OMNEpUPOBATH MOHATUSMH: HATypaIbHOE U LEJI0€ YHCIO, MHOXECTBA
HaTypaJIbHbIX M LIEJBIX YHCEJl, UCIOJB30BaTh NMpU3Haku Aenumocty nensix yucen, HOJ[ n HOK
HaTypaJIbHbIX YHMCEN JJIsl PEeLIeHus 3a7a4, IpUMEHATh anroput™ EBkinuna;

CBOOOJHO OINEpPUPOBATh MOHATHEM OCTAaTKa MO MOJYJIIO, 3aIIUChIBaTh HATypaJbHbIE YKCIa
B Pa3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO UM MHOXKECTBO KOMIIJIEKCHBIX
qucell, MPeJICTaBIsATh KOMIUIEKCHbIE YHClia B alre0pandeckoil U TPUroHOMeTpuieckoi (opme,
BBITIOJIHATH apu(PMeTHYeCKue onepalnry ¢ HUIMH U 1300pakaTb Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJHO  OMEpUpOBaTh  MOHATUSIMHU:  HpPpAllMOHANbHBIE,  [OKa3aTelbHblE U
Jorapu(pMUUecKie HEpaBeHCTBA, HAXOUTh UX PEIICHHsI C TOMOIIBI0 PAaBHOCUJIBHBIX I1EPEX0/I0B;

OCYILIECTBIISITH OTOOP KOPHEN MPU PEelIEHUH TPUTOHOMETPUUYECKOTO YPaBHEHUS;

CBOOOJITHO OINEpUPOBaTh MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSAThH
Heo0XoAuMble (OPMYIIbI I PELLICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;

cBOOOJIHO ONEPUPOBAThH MOHATUSAMHU: CUCTEMA U COBOKYITHOCTb YPaBHEHHH U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTD PEIICHHUS CUCTEMBI M COBOKYITHOCTEN
palMOHANIBHBIX, WPPALMOHAIBHBIX, IIOKA3aTEIbHBIX M JIOTApU(PMHUUYECKMX ypaBHEHUH U
HEPABCHCTB;

pelaTh paluOHalbHble, HWpPpalMOHAIbHBIE, IIOKa3aTesIbHbIE, JOrapugMuyeckue Hu
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOAYJIN U IIapaMeTphl;

IPUMEHATh IT'papruecKrue METOAbI AJIs PELICHHs YpaBHEHUI 1 HEPaBEHCTB, a TaKXkKe 3a/1ad
C IMapaMeTpaMHy;

MOJICIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKe aiareOpbl, COCTABIATH BBIPAXKEHMUS,
YPaBHEHUS, HEPAaBEHCTBA U MX CHCTEMbI II0 YCIOBHIO 3a/ayM, HCCIIENOBaTh IIOCTPOCHHBIE
MO/IEJIH C MCIIOJIb30BAaHHUEM alrapara ajareOpbl, HHTEPIPETUPOBATh MOIYUYEHHBIN pPe3ybTar.

DOyHKUUH U TPauKU:

CTPOUTH IpaUKH KOMIO3ZULUHN (PYHKIHMI C IOMOULIBIO 3JEMEHTapHOIO HCCIEeIOBaHUS U
CBOMCTB KOMIIO3UILIMU JABYX (PYHKIIMIA;

CTPOMTh TEOMEeTpUYecKHe 00pa3bl YpaBHEHUII U HEPaBEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH;

cBOOOJTHO ONEPUPOBATH MOHATHAMHU: TPpapUKH TPUTOHOMETPUUECKUX (PYHKIIHI;

NPUMEHATh (PYHKIMM [T MOJICIMPOBAHUS U UCCIIEIOBaHUS PEaTbHBIX IPOIIECCOB.

Havasa maTeMaTH4eCKOro aHaJImM3a:

UCIOJb30BaTh IPOU3BOJHYIO JUId HCCIEIOBaHMA (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXO0JIUTh HanOOJIbIlIee U HAaUMEHbIIIee 3HaUeHUs (PYHKIIMU HEMPEPhIBHON Ha OTPE3KE;



HCIIOJIb30BaTh MPOU3BOIHYIO JIJIsi HAXOXKJCHUS HAWIYYIIEro PEHICHUS B MPHUKIATHBIX, B
TOM YHCJE COIUATBHO-DKOHOMUYECKHX, 3aJaudax, JJs ONpEeAeNCHUS CKOPOCTH M YCKOPEHUS
mporecca, 3a1aHHOTO (GOPMYIIOH UITH TPaPUKOM;

CBOOOJHO OTIEPUPOBATH MOHSATHIMU: TIEpBOOOpa3Hasi, ONpeAeIEHHBIA HHTETPal, HAXOIUTh
MEepPBOOOpA3HBIE 3JIEMEHTAPHBIX (YHKIMH W BBIYHUCIATH, WHTETpan mo ¢opmyine HproToHa-
Jleitbuumna;

HaXOJHUTh IUIOMAIH IIIOCKUX (QUTYP U 00BEMBI TEJI C TTIOMOIILIO HHTETPAJIA;

MMETh TIPEJICTABICHHE O MAaTEeMAaTHYECKOM MOJICIIMPOBAHUHM HA IMPUMEPE COCTABIICHUS
muddepeHIInaTbHBIX YPABHCHHIA,

pemaTth MPUKIAIHBIE 3a/1a9¥, B TOM YHCIE COIMATLHO-3KOHOMUYECKOTO M (DPU3HUYECKOTO
XapakTepa, CpeICTBAMHA MaTEeMaTHIEeCKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uugposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PanmoHanbHble YpaBHEHHS U 24 |
HepaBeHcTBa. CHCTEMBI IMHEHMHBIX
ypaBHEHUU
) Oynkunu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eIbIM TIOKa3aTesIeM
3 ApubMeTnuecKnii KOpeHb N-0i CTETICHHU. 15 |
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 |
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHSA. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpruuecKre BbIPAKEHUS U 2 |
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUH 10 1
HenpepriBabie ¢pynkiuu. [IpousBoanas 20 1
9 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3aIUs 5 )
3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
| UccnenoBanue GyHKIUN ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpa3zHas u UHTETpa 12 1
3 I'paduku TpUroHOMETPUUECKUX (PYHKIIUA. 14 1
TpuronomeTpudeckre HepaBEeHCTBA
4 HppanmonanbHbple, TOKa3aTeIbHBIE U 24 1
norapuMuvecKue HepaBeHCTBA
KomnunekcHeie uncna 10 1
6 HarypanbsHble u 1ienbie yncina 10 1
CucreMbl paliMOHaIbHBIX, UPPALUOHATIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
YpaBHEHUH
8 3agauu ¢ mapaMeTpamu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne ungposbie
w/n Tema ypoka Beero Konrtpoabubie | IlpakTnueckue 06pazoBaATENBHbIC
padoThI padoThI pecypest
| MHO0xecTBO, orepaluy HajJ MHOKECTBaMU U MX |
CBOIiCTBa
2 Hwnarpammsel Diinepa-Benna 1
3 [IpuMeHeHne TeopEeTUKO-MHOKECTBEHHOTO 1
ammapata sl pelIeHus 3a1a49
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
4 JECSITUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC 1
MePUOANIECKUE APOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECSITUIHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC 1
MePUOANYECKHIE TPOOH
6 [Ipumenenne npoOeid ¥ MPOLIEHTOB IS PEIICHUS |
MPUKIaAHBIX 3a7a4
7 [Ipumenenue npoOeli ¥ MPOLIEHTOB IS PELICHUS |
MPUKIaAHBIX 3a7a4
g JeicTBuTenbpHble yncia. PanponaabHbie U |
HppalMOHAJIbHBIC YHUCIIA
9 ApudmeTnueckue omneparuu ¢ 1eHCTBUTEIbHBIMU |
YHCIIaMU
10 Moaynb IEUCTBUTENBHOTO YMCIIA U €r0 CBOMCTBA 1
11 [TpuGnnxEHHbIE BEIYMCIIEHUS, ITpaBHUiIa 1




OKpYTJICHHS, IPUKUIKA U OLICHKA PE3yJIbTaTa
BBIUMCIIEHUN

OCHOBHBIE METO/IbI PELLIEHUS LIENbIX U APOOHO-

12 palOHaIbHBIX YPAaBHEHUN U HEPABEHCTB

13 OCHOBHBIE METO/IbI PELLIEHUS LIETBbIX U IPOOHO-
paloOHaIbHBIX YPAaBHEHUN U HEPABEHCTB

14 OCHOBHBIE METO/IbI PEILIEHUS LENBbIX U IPOOHO-
paloOHaIbHBIX YPaBHEHUN U HEPABEHCTB
MHorouneHnsl 0T OJHON epeMeHHoM. Jlenenne

15 MHOTO4JIEHA HA MHOTOWJIEH C OCTaTKOM. Teopema
besy

16 MHoTrOo4JIEHBI ¢ TETBIMA KOYPPUITISHTAMH.
Teopema Buera

17 Pemenue cucteM TMHEMHBIX YpaBHEHHI

18 Pemenue cucteM TMHEMHBIX YpaBHEHHI
Marpuiia cucTeMbl JIMHEWUHBIX YPABHEHHIA.

19 Onpenenurens MaTpULbl 2X2, €ro TEOMETPUUECKUI
CMBICJI U CBOWCTBA; BBIUNCIICHUE €r0 3HAYCHUS

20 Onpenenurenb MaTPUILBI 2X2, €r0 TE€OMETPUUYECKUI
CMBICJI U CBOWCTBA; BBIUNCIICHUE €r0 3HAYEHUS

o1 [IpumeHeHue onpeaenuTens Juisl pEHIeHUs: CUCTEMBI
JIMHEWHBIX YpaBHEHUN

2 Peurenne npukiagHpixX 3a/1a4 C HOMOIIBIO CUCTEMBI
JIMHEWHBIX YpaBHEHUN

3 Pemenue npukinaaHbIX 3aa4 ¢ IOMOLIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUN

24 KonTtponpHas padota: "PanmoHanbHble ypaBHEHUs

n HepaBeHcTBa. CHCTEMBl IMHENHBIX ypaBHEHUI"




OyHKIMs, crocoOs! 3amanus GyHKuu. B3aumMao

25 .
obparable pyHkmuu. KoMmosuius ¢yHKIuiA

26 I'padux GyHKIMH. DIeMeHTapHbIe TPeoOpa3oBaHUs
rpaduKoB QYHKIHI
OO6uacTh onpeesieHnsi © MHOYKECTBO 3HAUYCHUN

27 ¢bynkuuu. Hymu ¢ynakiuu. [IpomexyTku 3HaK
MIOCTOSIHCTBA

)3 UYérnble u Heu€THbIE pyHKUMU. [lepuoauueckue
¢yskun. [IpomMexxyTki MOHOTOHHOCTH (PYHKIIUU

29 MaxkcumMyMmbl 1 MUHUMYMBI QyHKIMK. Hanbonbiiee
Y HauMeHblllee 3HaYeHHe (PyHKIIUU Ha POMEKYTKE

30 Jluneiinas, KBaJpaTudHas U JPOOHO-TMHEHHAS
byHKIIIN

a1 DneMeHTapHOe UCCIeI0BaHUE U TOCTPOCHHE
rpauKOB ATUX QYHKITUI

0 DneMeHTapHOe UCCIeI0BaHUE U TOCTPOCHHE
rpauKOB ATUX PYHKITHI

33 CreneHb ¢ LEIbIM IToka3areneM. buanom Hrrotona

34 CreneHb ¢ LeIBIM IToka3areneM. buaom HeroToHa

35 CrenenHas GyHKIMS C HATypaJIbHBIM U LIEJBIM
nokaszareneM. E€ cBoiicTBa u rpaduk

36 KounTtponsnas pabora: "Crenennas pyHkius. E€
cBoOlcTBa U rpaduk"”

37 Apudmernueckuil KOpeHb HATYPATBHON CTENIEHH U
€ro CBOMCTBA

33 Apudmernueckuil KOpeHb HATYPAIbHOW CTENICHH U

€r0 CBOMCTBa




[IpeoOpa3oBaHms YUCIOBBIX BBIPAKCHHH,

39 COJIepKalluX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
COJIepKaluX CTENEHU U KOPHU

A1 [IpeoOpa3oBaHus YHCIOBBIX BBIPAKEHUIH,
COJIepKaluX CTENEHU U KOPHU

4 WppanmonansHeie ypaBHeHUs. OCHOBHbBIE METOIbI
pelIeHNs UPPALMOHATIBHBIX YPAaBHEHUM

43 Wppanmonansheie ypaBHeHUs. OCHOBHbBIE METOIbI
pelIeHNs UPPALMOHANIBHBIX YPaBHEHHM

44 Hppanmnonansuslie ypaBHeHUs. OCHOBHBIE METOIbI
pelIeHNs UPPALMOHANIBHBIX YPaBHEHHM

45 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
UppalMOHAIbHBIX YPaBHEHUH

46 PaBHOCHIIBHBIE TEPEXO/IBI B PEIIEHUU
UppalMOHAIbHBIX YPaBHEHUH

47 PaBHOCHIIBHBIE NTEPEXO/IbI B PEILICHUU
UppalMOHAIBbHBIX YPaBHEHUN

43 PaBHOCHIIBHBIE NTEPEXO/IbI B PELIEHUU
UppalMOHAIbHBIX YPaBHEHUN
CoiicTBa u rpaduK KOpHS N-Oi CTETIEHU KaK

49 (GyHKLIMU 00paTHOMN CTENEHH ¢ HaTypaJbHbIM
noKa3zaTesieM
CpoiicTBa u rpaduK KOpHS N-Oi CTETIEHU KaK

50 (GyHKIMU 0OpaTHON CTENEHH ¢ HAaTypaJIbHbIM
[I0Ka3aTeIeM

51 KonTtponpHas padota: "CBoiicTBa U TpaguK KOpHS

n-oi creneHu. MppanuoHanbHble ypaBHEHUS "




CreneHsp ¢ pallMOHAIBLHBIM [I0KA3aTENIEM U €€

52 . 1
CBOICTBa

53 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTENEeM U €€ |
CBOMCTBA

54 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTENeM U €€ |
CBOMCTBA

55 [TokazarenbHas QpyHKLUSA, €€ CBOMCTBA U TpaduK 1

56 Wcnonb3oBanue rpaduka QyHKIUN A1 peLIeHUs |
YpaBHEHUU

57 Wcnonb3oBanue rpadrka QyHKIUN A1 peLIeHUs 1
YpaBHEHUU

53 [Tokazarensubie ypaBHeHUss. OCHOBHBIC METOIbI 1
peleHus MoKa3aTeNIbHBIX YpaBHEeHHI

59 [TokazarenbHble ypaBHeHUA. OCHOBHBIE METOIbI |
pelIeHUs MOKa3aTeIbHbIX YpaBHEHUN

60 [TokazarenbHble ypaBHeHUA. OCHOBHBIE METOIbI |
pelIeHUs M0Ka3aTeIbHbIX YpaBHEHUN

61 Kontponpnas padota: "[lokazarensHas GyHKIHS. 1
[TokazaTtenbHble ypaBHEHUS"

62 Jlorapudwm uncna. CoiicTBa Jorapupma 1

63 Jlorapudm yucna. CoiicTBa orapupma 1

64 Jlorapudm yucmna. CoiicTBa orapupma 1

65 JlecsiTuuHbIe U HATYpaIbHBIE JTOTAPUPMBI 1

66 JlecaTUUHBIE U HATypaJibHbIE JIOTapUPMBbI 1

67 [IpeoOpaszoBanue BEIpaKEHUH, COAEepPKAIIUX |
sorapumsl

68 IIpeoOpazoBaHue BhIpaKEHU, COAECPIKAIINX 1




norapupMsl

[IpeoOpa3oBanme BEIpaKEHUH, COACPIKAIUIX

69
norapumMsI

70 Jlorapudmuueckas QyHKIH, €€ CBOWCTBA U TpaduK

71 Jlorapudmmueckas QyHKIHs, €€ CBOHCTBA U Tpaduk

7 Wcnonb3oBanue rpaduka QyHKIUN A1 peLIeHUs
YpaBHEHUU

73 Wcnonb3oBanue rpaduka QyHKIUN AJIs peLIeHUs
YpaBHEHUU

74 Jlorapudmudeckue ypaBHeHust. OCHOBHBIE METOIbI
pelieHus JorapupMUUecKux ypaBHEHUN

75 Jlorapudmudeckue ypaBHeHust. OCHOBHBIE METOIbI
pelieHus JorapupMuIecKux ypaBHeHUN

76 Jlorapudmudeckue ypaBHeHusl. OCHOBHBIE METOIbI
pelieHus JorapupMuIecKux ypaBHeHUN

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHM

73 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHIM

79 Kountponsnas pabora: "Jlorapudmuueckas
¢dbyuknus. Jlorapudmuyeckue ypaBuenus"

20 CuHyc, KOCHHYC, TAHT€HC U KOTAHI'€HC YUCIIOBOTO
aprymeHra

g1 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHI'€HC YUCIIOBOTO
aprymeHra

%) ApKCUHYC, apKKOCHHYC M ApKTaHI'€HC YUCIIOBOTO

aprymMeHra




ApKCUHYC, apKKOCUHYC U ApKTaHI'€HC YUCIIOBOTO

83 1
aprymeHra
Tpuronomerpuyeckas OKpyKHOCTb, OIIPEJICIICHNE
84 TPUTOHOMETPHUYECKUX (PYHKIUI YHUCIOBOTO 1
aprymeHra
Tpuronomerpuyeckas OKpyKHOCTb, OIIPEJIEIICHNE
85 TPUTOHOMETPUUECKUX (PYHKIIMM YHUCIOBOTO 1
aprymeHra
86 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIbI 1
87 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1
88 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1
89 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYITBI 1
90 [IpeoGpa3oBanue TPUTOHOMETPUUECKUX |
BBIPAKEHUH
01 [IpeoGpa3oBanue TPUTOHOMETPUUECKUX |
BBIPAKECHUH
9 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX |
BBIPAKCHUHN
03 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX |
BBIPAKCHUHN
94 Pelienne TpuroHoMeTpUYECKUX YpaBHEHUI 1
95 Pelienne TpuroHoMeTpUYECKUX YpaBHEHUI 1
96 Pelienne TpuroHoMeTpUYECKUX YpaBHEHUI 1
97 Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM 1
98 Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM 1
99 Pemenune TpUroHOMeTpUUECKUX YpaBHEHUM 1




100 Pemenne TpUroHoMeTpUUECKUX YpaBHEHUM 1

101 KonTtponsnas padoTa: "Tpuronomerpuueckue |
BBIPAKEHUS U TPUTOHOMETPUYECKHE YpaBHEHUA"
[locnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 rocseaoBarenbHocTed. Meroa MareMaTudyeckoi 1
WHIYKIAH
MOHOTOHHBIE 1 OTPaHUYEHHBIE

103 nocieaoBarenbHOCTH. McTopus ananuza 1
OECKOHEYHO MaJIbIX

104 Apudmernueckas rnporpeccus 1

105 ['eomeTpuueckas mporpeccust 1

106 beckoneuHo yObIBaroIIas TeoMeTpudecKast 1
nporpeccust

107 CymMa GecKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON |
Iporpeccun

108 JIHeHBIN 1 SKCIOHEHIIMAbHBINA pocT. Hucio e. |
dopmyia CI0KHBIX IPOLIEHTOB

109 JIvHEeHbIN 1 SKCIOHEHIIMANIbHBINA pocT. Huco e. 1
dopmyia CI0KHBIX IPOLIEHTOB

110 Hcnonp3oBaHue Nporpeccuu i peLieHus |
peanbHbIX 33Jau IPUKIIAHOTO XapaKTepa

11 Kontponbnas padota: "[locnenoBaTelbHOCTH U |
nporpeccun”

112 HenpepbiBHBIE GYHKIIUHN U UX CBOMCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI TpaguKOB GyHKIUI 1

114 CBoiicTBa (hyHKIMI HETIPEPBIBHBIX Ha OTPE3Ke 1

115 CBoiicTBa (hyHKIMI HETIPEpPhIBHBIX HA OTPE3Ke 1




116 Meroa MHTEPBAJIOB Ul PELICHUs HEPABEHCTB

117 Meroa MHTEpBAJIOB Ul PELICHUS HEPABEHCTB

118 Meroa MHTEPBAJIOB JUIs PELICHUS HEPABEHCTB

119 [IpumMeHeHme CBOWCTB HETIPEPBIBHBIX (DYHKITUH JUTS
pelieHus 3a1a4y

120 [IpumeHeHne CBONCTB HEMPEPBIBHBIX (DYHKIUH 17151
pelieHus 3a1a4y

121 [lepBas u BTOpast Npou3BOAHBIE PYHKLINU

122 Ornpenenenre, reOMETPUUECKUI CMBICIT
MPOU3BOJHOM

123 Omnpenenenue, PU3NIECKUA CMBICT TIPOU3BOTHON 1

124 VYpaBHeHHEe KacaTedbHOU K rpadpuky QyHKIUU 1

125 VYpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIMH 1

126 [Tpou3BoIHEIE 2JTEMEHTAPHBIX (DYHKIIHMA 1

127 [Tpou3BoIHEIE 2JTEMEHTAPHBIX (DYHKIIHMA 1

128 [IpousBoiHas CyMMBbI, IPOU3BEIACHHUSI, YACTHOTO U
KOMITO3UIIMU (DYHKIUN

129 [IpousBoiHasi CyMMBI, IPOU3BEICHHUSI, YACTHOTO U
KOMITO3UIIMU (DYHKLIUN

130 [IpousBoHas CyMMBI, MPOU3BEACHHUSI, YACTHOTO U
KOMITO3UIIUU (YHKIIMIA

131 Kontponbras padota: "[IponsBoanas”

132 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3allWsl 3HAHUI:
"VpaBuenus"

133 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3all1sl 3HAHUI:
"OyHKuun"




134 HroroBas koHTpoOJIbHAS paboTa 1 1
135 HroroBas koHTpOJIbHAS paboTa 1 1
136 [ToBTOpEHUe, 006001ICHNE, CHCTEMAaTH3aIlNs 3HAHUI 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
Ne undposbie
Tema ypoka KonrTpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
| [IpuMeHeHnne mMpou3BOIHOM K MCCIEIOBAHUIO |
(yHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI
) [IpuMeHeHnne mMpou3BOIHOM K MCCIEAOBAHUIO |
(hyHKIIMIT HA MOHOTOHHOCTD U 9KCTPEMYMBI
3 [IpuMeHnenre mpou3BOIHON K MCCIEIOBAHUIO 1
(hyHKIIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI
4 [IpuMeHnenre mpou3BOIHON K MCCIEIOBAHUIO 1
(yHKIHMI HA MOHOTOHHOCTB M 3KCTPEMYMBI
5 [IpumeHeHne Tporu3BOIHOM K UCCIIEA0BAHUIO |
(YHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI
6 [IpumeneHne Tporu3BOIHOM K UCCIIEA0BAHUIO 1
(yHKIHMI HA MOHOTOHHOCTB M 3KCTPEMYMBI
7 Haxoxaenne HaubobIIero 1 HANMEHBILIETO 1
3HAYEHUS HEMPEPHIBHON (PYHKLNU HA OTPE3KE
g Haxoxaenne HaubobIIero 1 HANMEHBILIETO |
3HAYEHUS HEMPEPHIBHON (QYHKIIMH Ha OTPE3Ke
9 Haxoxaenne HaubobIIero 1 HANMEHBILIETO |
3HAYEHUS HEMPEPHIBHOM (PYHKLIHUU HA OTPE3KE
10 HaxoxaeHne HauboIbIIero 1 HAMMEHBIIIETO |
3HAYEHUS HEMPEPHIBHOM (PYHKIIUU HA OTpPE3KE
1 HaxoxaeHne HauboIbIIero 1 HANMEHBIIIETO 1

3HAa4YeHHUsl HEMPEPbIBHON (PYHKIMH HA OTpE3Ke




Haxonc;[eHHe HarOOJIBIIEr0 ¥ HAUMEHBIIIETO

12 3HAUEHUS HEMPEPHIBHON (PYHKIIUU HA OTPE3KE

13 [IpumeneHre npou3BOIHOM JUIsl HAXO0XKICHUS
HaWJTy4IIero perieHus: B MPUKIAAHBIX 3aa9ax

14 [IpumeneHne npou3BOIHOM JUIsl HAXOXKICHUS
HaWJTY4IIero perieHus: B MPUKIAAHBIX 3aa9ax
[IpuMeHeHne nMpou3BOIHOM ISl OIIPEEICHUS

15 CKOPOCTH M YCKOpPEHHS IpoIiecca, 3aJaHHOTO
dhopmyroit wim rpadpukomM
[IpuMeHeHne npon3BOTHOM ISl OIPEETICHUS

16 CKOPOCTH M YCKOpPEHHS IpoIiecca, 3aJaHHOTO
hopmymoit wim rpadhukoM

17 Komnosunus ¢pyHkumii

18 Komnosumus pyHkimii

19 Kommnosunus ¢byHkumii

20 I'eomeTpuueckue oOpa3bl ypaBHEHUHN Ha
KOOPAMHATHOMU IIJIOCKOCTH

o1 I'eomeTpuueckre oOpa3bl ypaBHEHUHN Ha
KOOPJAMHATHOMU IJIOCKOCTH

2 Kontponbras padota: "UccnenoBanue GyHKIUN ¢
MOMOIIbIO TPOU3BOHOM"

3 [TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO
MepBOOOPa3HBIX

24 [TepBooOpa3HbIe dNeMEHTAPHBIX (YHKITHI.
[IpaBuna Hax0XKAEHUS IEPBOOOPA3HBIX

)5 [TepBooOpa3HbIe dNIeMEHTAPHBIX (YHKITHIA.

[IpaBuna Hax0XI€HUs TEPBOOOPA3HBIX




26

Nurerpain. I'eomeTpuyeckuii CMbICI UHTETpasa

Brluucnenue onpenenéHHoro MHTerpaia 1o

27 ¢dbopmyne Hetorona-JleliOama

)3 Boruncnenue onpenenéHHOro HHTErpaia mno
¢dbopmyne Hetorona-JleliOama

29 [TpumeHeHwe HHTETpaa U HAXOXKICHUS
TJIOIA e TIIOCKUX (PUryp

30 [TpumeneHne HHTErpaNa I HaXOXKACHUS
00BEMOB reOMETPUUECKUX TEIl

31 [Ipumeps! pemennii AudpepeHnanbHbIX
YpaBHEHUU

1 [Ipumeps! pemennii AU pepeHnanbHbIX
ypaBHEHUU
Matematuueckoe MOJIETUPOBaHUE PeabHbIX

33 MPOIIECCOB C MOMOIIBIO TU(HepeHITHaTbHBIX
ypaBHEHUU

34 Kontponbnas padota: "[lepBooOpazHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U
rpadguku

36 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U
rpaduku

37 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U
rpadguku

18 Tpuronomerpuueckue GyHKIINH, UX CBOWCTBA U
rpaduxu

39 Tpuronomerpuueckue GyHKIUH, UX CBOWCTBA U

rpaduxu




OT100p KOpHEH TPUTOHOMETPHUECKUX YPABHEHU I

40 C IOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH !

41 OT060p KOpHEH TPUTOHOMETPUICCKIX ypaBHECHUI |
C IOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH

42 OT060p KOpHEH TPUTOHOMETPUICCKIX YpaBHEHUI |
C IOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHU I |
C IOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH

44 Pemrenne TpuroHOMETpU4YECKNX HEPABEHCTB 1

45 Pemrenne TpuroHOMeTpUYECKNX HEPABEHCTB 1

46 Pemrenne TpuroHOMeTpUYECKNX HEPABEHCTB 1

47 Pemrenne TpuroHoMeTpUYECKNX HEPABEHCTB 1
KonTtponbras padota: "['paduku

48 TPUTOHOMETPUIECKUX (PYHKITUH. 1
TpuroHomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IBI PELIECHUS TOKA3aTENbHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/IbI PELICHUS TI0KA3aTEIbHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI PELICHHUS I0KA3aTEIbHBIX |
HEPaBEHCTB

5 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX |
HEPaBEHCTB

53 OCHOBHBIE METO/IbI pelIeHHs JIorapuPMUUECKUX |
HEPABEHCTB

54 OCHOBHBIE METO/IbI pelIeHHs JorapuPMUUECKUX 1

HCPAaBCHCTB




OCHOBHBIE METO/IbI pEIICHUS JIOTapu(PMUIECKUX

55
HEPaBEHCTB

56 OCHOBHBIE METOJIBI PEIICHUS JIOTAPUPMUICCKIX
HEPaBEHCTB

57 OCHOBHBIE METO/IbI PEIICHUS UPPALTUIOHATBHBIX
HEPaBEHCTB

53 OCHOBHBIE METOJIbI PEIICHUS UPPATHTOHATIBHBIX
HEPaBEHCTB

59 OCHOBHBIE METOJIbI PEIICHUS UPPAITHOHATBHBIX
HEPaBEHCTB

60 OCHOBHBIE METO/IbI PEIICHUS UPPATMOHATBHBIX
HEPaBEHCTB

61 I'paduaeckue MeToabl pemeHust
HppalMOHANILHBIX YPaBHEHHM

& I'padmyeckue MeToabl pereHus
HppalMOHANIBHBIX YPaBHEHHIM

63 I'padmyeckue MeTobl pelieHus: HoKa3aTeIbHbBIX
YpaBHEHUH

64 I'padmyeckue MeTo bl peleHus MoKa3aTeIbHbIX
HEPaBEHCTB

65 I'padmyeckue MeTobl peneHus
Jorapu(pMUUECKUX ypaBHEHHMA

66 I'padmyeckue MeTobl peneHus
norapu(MUIECKUX HEPABEHCTB

67 I'padmyeckue MeToab! penieHus
norapu()MUIECKUX HEPABEHCTB

68 I'padmyeckue MeTobI peleHus MoKa3aTeIbHbBIX

U JIOTapu(PMUUIECKUX YpaBHEHHI




I'padmyeckue MeTo bl peleHus TOKa3aTeIbHBIX

69 U JIOTapu(PMUYECKUX YpaBHEHHI

70 I'paduueckue MeTOIbI pelIeHUs OKA3aTeIbHBIX
1 JIOTapu(PMUIECKUX HEPABEHCTB

71 I'paduueckre MeTOIbI peleHus OKAa3aTeIbHBIX
1 JIOTapu(PMUIECKUX HEPABCHCTB
KonTponsnas pabora: "UppannoHaibHele,

72 MOKa3aTeabHbIE U JIOTapupMUUECKHe
HepaBeHCTBA"
KowmmnekcHeie yncna. Anrebpandeckas u

73 TpUroHOMeTpHUuecKas (HOpMbI 3aITUCh
KOMIIJIEKCHOTO YHCIIa
KowmmnnekcHeie yncna. Anredpandeckas u

74 TPUTOHOMETpHUYECKasi (GOPMBI 3aITUCH
KOMIUIEKCHOTO YHcia

75 ApugpmeTrrueckue onepanuy ¢ KOMIJICKCHBIMU
qHCcIaMU

76 Apupmernueckue onepanuy ¢ KOMIICKCHBIMU
qucIaMu

77 N306pakeHne KOMIUIEKCHBIX YUCeN Ha
KOOPAMHATHOM IJIOCKOCTH

73 N306pakeHne KOMIUIEKCHBIX YUCeN Ha
KOOPAMHATHOM IJIOCKOCTH

79 ®opmyna Myaspa. Kopuu n-oii crenenu u3
KOMIIJIEKCHOTO YHUCIIa

20 ®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOTO YHUCIIa

81 [IpuMeHeHre KOMIUIEKCHBIX YUCEIN VISl PELICHHUS




(GU3NYECKUX U TEOMETPHUECKUX 33134

82 Kontponsnas padota: "KommuiekcHsie yncia”

83 HatypainbHble u nensle yncia

84 HarypanbeHble u niensie uyncna

25 [IpumeHeHne NpU3HAKOB AETUMOCTHU LEINIbIX
qucen

26 [IpumeHeHne NpU3HAKOB JAETUMOCTH 1IEJIbIX
qucen

87 [IpumeHeHne NpU3HAKOB JAETUMOCTH 1IEJIbIX
gucen: HOJl m HOK

28 [IpumeHeHue NPU3HAKOB AETUMOCTHU LENbIX
gucen: HOJL u HOK

29 [IpuMeHeHre MPU3HAKOB AETUMOCTH LIEIbIX
YHCEN: OCTATKH [0 MOJTYJIIO

90 [IpuMeHeHre MPU3HAKOB AETUMOCTH LEIIbIX
YHCEN: OCTATKH [0 MOJYJIIO
[IpuMeHeHue MPU3HAKOB AETMMOCTH LENIbIX

91 yucen: anropuT™ EBknuaa ajis peiieHus 3aaad B
LeJIBIX YUCIIax

92 Kountponsnas pabora: "Teopus nenbix yucen"

93 Cucrema ¥ COBOKYITHOCTb YPABHEHUI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHS

94 Cucrema ¥ COBOKYITHOCTb YPABHEHU.
PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI-CIIEICTBUS

95 OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAJIbHBIX YPaBHEHUU

96 OcCHOBHBIE METO/IbI PEILIEHUS CUCTEM U




COBOKYITHOCTEW UPPaLMOHAIBHBIX YPAaBHEHUU

97

OCHOBHBIE MCTOABI PCIICHUA CUCTCM U
COBOKYITHOCTEW MOKAa3aTEIbHBIX YPABHECHUIN

98

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEW MOKAa3aTEIbHBIX YPABHECHUI

99

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYIHOCTEH JorapuMHUUYECKUX YpaBHEHUN

100

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(MHUYECKUX YpaBHEHUN

101

[IpuMeHeHne cucTeM K peleHUIO
MaTeMaTHYeCKHX 3ajay U 3ajjad U3 pa3IndHbIX
obracTell HayKH U pealbHOM JKU3HH,
MHTEpIpeTAIHs MOTYYeHHbBIX PE3YIbTaTOB

102

[IpumeHeHne cucTeM K penieHuo
MaTeMaTHUYeCKHX 3aa4 U 3ajjad U3 pa3IndHbIX
obyacTeil HayKu U peaIbHOM KU3HU,
WHTEpIpeTaIHs MOTY4eHHbBIX PE3YIbTaTOB

103

[IpumeHeHre HEPaBEHCTB K PEHICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3 pa3InuHbIX
obyacTeil HayKu U pealbHOM KU3HU,
WHTEpPIpETAIHS MOTYYCHHBIX PE3yIbTaTOB

104

Kontponsnas pabora: "CructeMbl palliOHATBHBIX,

HppalMOHANIbHBIX TOKA3aTEIbHBIX U
norapu(pMUIEeCKUX ypaBHEHH"

105

PanunonanbHbIE YpaBHCHUA C ITapaMECTpaMu

106

PanunonanbHbIE HEPaBCHCTBA C IMapaMeTpaMu

107

PanmoHanbHBIE CUCTEMBI C napameTpamu

108

I/IppaLII/IOHaJILHBIC YpaBHCHUs, HCPABCHCTBA C

[S N [ S (S R —




napaMmeTpamu

109 WppatnoHanbHble CHCTEMBI ¢ TapaMeTpamMu

110 [loka3zarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 [Toka3aTenbHbIE CUCTEMBI C TApAMETPaAMHU

112 Jlorapudmuueckre ypaBHEHUs, HEPAaBEHCTBA C
napaMmeTpamu

113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu

114 TpuroHomeTprudecKue ypaBHEHHUs ¢ MapaMeTpaMHu

115 TpuroHomeTpuuecKkre HEPABEHCTBA C
napaMmeTpamu

116 TpuroHomeTpuuecKre CUCTEMBI € ITapaMeTpamMmu
[TocTpoenue u uccienoBaHre MaTEMaTHUYECKUX

117 MO/JIENICH pealTbHbIX CUTyalluid C MOMOIIbIO
YpaBHEHUH C mapameTpaMu
[TocTpoenue u uccienoBaHre MaTEMaTHUYECKUX

118 MOJIEJICH pealbHbIX CUTyalluid ¢ MOMOIIbIO
CUCTEM YpaBHEHUH C apaMeTpamu
[TocTpoenue u uccienoBaHre MaTeMaTHYECKUX

119 MOJIEJICH pealbHbIX CUTyalluid ¢ MOMOIIbIO
CUCTEM YpaBHEHUH C apaMeTpamu

120 Kontponsnas pabora: "3amgaun ¢ mapamerpamu"

121 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3aUs
3HaHM: "YpaBHeHus"

122 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui: "YpaBHeHus"

123 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs




3HaHuii: "YpaBHeHus. Cucremsl ypaBHeHUR"
124 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3aIUS |
3HaHuii: "HepaBencrtna"
125 [ToBTOpeHue, 06001ICHNE, CHCTEMATH3AIUS |
3HaHuii: "HepaBencrtna"
126 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS |
3HaHuii: "HepaBencrtna"
127 [ToBTOpeHue, 0600IIIeHNEe, CUCTEMATH3AITIS |
3HaHuii: "[IpousBoaHas u e€ npumeHeHue"
128 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATHU3AIIHS 1
3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"
129 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHS :
3HaHui: "[Ipon3BonHas u e€ npumeHeHue"
130 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS |
3HaHuil: "MHTEerpan u ero npuMeneHue"
131 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS |
3HaHuii: "OyHkIUK"
132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 1
3HaHuil: "OyHKIMNK"
133 [ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3aITUs |
3HaHui: "OyHkunn"
134 Htoropas koHTpoOJIbHAs paboTa 1 1
135 Hroropas koHTpoJIbHAS paboTa 1 1
136 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs |
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NpeaAMETHBIC PE3YJAbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTe.m,H0ﬁ nporpamMmasl CpeaHET 0 061]161"0 06pa30BaHI/IH

Yucna v BEIYUCIIEHUS

1.1

OnepupoBaTh MOHATHSAMH: PpALUOHAIBHOE M JEHCTBUTENIBHOE YHUCIIO,
OOBIKHOBEHHAs! U JIECSITUUHAs APOOb, TPOLIEHTHI

1.2

BoimonHATe  apudmernyeckue — onepanuu  C  palMOHAIBHBIMM U
JENCTBUTEIbHBIMU YU CIIAMU

1.3

BoinonHATh npuOIMKEHHBIE BEIYUCIICHUS, UCIIONIb3YS IIPAaBHIIa OKPYTJIEHUS,
JIeNaTh NPUKUIKY U OLIEHKY PE3YJIbTATa BBIUNCICHUN

1.4

OnepupoBaTh MOHATUSIMHU: CTENIEHb C IEJBIM IOKa3aTeJeM, CTaHIapTHas
dbopma 3amucH ACHUCTBUTEIBLHOTO YHCIIA, KOPEHb HATypaJIbHOW CTEIMEHH;
WCIIOh30BaTh MOAXOMSIIYI0 (OpMYy 3amuch ACHCTBUTENBHBIX YHUCEN IS
peLIeHUs TPAKTUYECKUX 3a7a4 ¥ IPEACTABICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC ¥ TAaHT€HC MPOU3BOJILHOIO yIJia;
WCIOJIb30BaTh  3alKCh  MPOM3BOJILHOTO  yrjla  uepe3  oOpaTHbIe
TPUTOHOMETpHUUYECKUE (YHKIINH

ypaBHeHI/ISI 1 HCPAaBCHCTBA

2.1

OnepupoBaTh MOHATUAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJIOE,
paluoHaIbHOE, UppalMOHAILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE

2.2

BoinonHaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U pelllaTh
TPUTOHOMETPHUUECKUE YPaBHEHUS

2.3

BreimonasaTs Hp606pa3OBaHI/I$I HCJIbIX, PAalUOHAJIBbHBIX W HPpallHOHAJIbHBIX
BLIpa)I(CHI/Iﬁ n peluaTb OCHOBHBLIC THIIbI ICJIbIX, PAIUOHAJIBHBIX H
HppannoOHaJIbHbIX ypaBHeHPIfI N HCPABCHCTB

24

HpI/IMCHHTL YpaBHCHUA W HEPABCHCTBA JIsI PCHICHUA MATECMAaTHUYCCKHUX
3ala4 U 3a7a4 U3 pa3jIMIHbIX obnacreit HAYyKU U peanLHoﬁ KHU3HHU

2.5

MO,Z[CJ'II/IpOBaTL pCaJIbHBIC CHUTyallUKM Ha SA3bIKC anre6pbl, COCTaBJIATH
BBIPAXKCHUSA, YpPAaBHCHU, HCPABCHCTBA II0 YCJIIOBHUIO 3aJa4dM, HCCJICIOBATH
TOCTPOCHHBIC MOJCIIN C UCIIOJIb30BAHUCM allllapaTa anre6pLI

OyHKIMH U TpaduKH

3.1

OmnepupoBaTh MOHATUSAMU: QYHKIMS, COCOOBI 3aaHus (QyHKLIUHU, 00JacTh
ONpeNeNieHusT W MHOXKECTBO 3HayeHMH (QyHKIMH, Trpaduk QYyHKIHH,
B3aMMHO 00OpaTHbIe (PYHKIUU




OnepupoBaTh NOHATHAMH: UYETHOCTH M HEUETHOCTh (YHKLUWHU, HYIH

32 (GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 pELICHUs ypaBHEHUN
34 Ctpouth U unTaTh rpauKu TUHEHHOW (QYHKIIUH, KBaPATHUYHOU (DYHKIUH,
CTETIEeHHON (DYHKITUH C [EJIBIM MTOKa3aTeIeM
Wcnonp3oBate rpaduku QyHKOMKA IS WCCIICIOBAHUS TIPOIECCOB U
3.5 3aBUCHUMOCTEH IpU pEIICHWH 337ad M3 JPYIHMX Y4EeOHBIX MPEAMETOB U
peanbHOM )KU3HH, BBIpaXKaTh (POPMYIaMy 3aBHCUMOCTH MEXKIY BETUINHAMHU
4 Hauana matemaTnyeckoro aHanusa
41 OnepupoBaTh MOHATUSAMH: TIIOCIEAOBATEIBHOCT, apu(MeTHUecKas W
' reoMeTpUIecKast Iporpeccuu
49 OnepupoBaTb NOHATUAMU: OECKOHEUHO YObIBalOIlas TreoMeTpuyecKas
' porpeccus, CyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUYECKON IPOTPECCUHU
4.3 3amaBaTh MOCIIEIOBATEIHFHOCTH PA3IMYHBIMH CTIOCOOAMH
44 Hcnonb30BaTh CBOMCTBA TMOCJEAOBATEIBHOCTEH W MPOTPECCUU IS
' peleHus pearbHBIX 33249 MPUKIAIHOTO XapaKTepa
5 MHoO»xecTBa 1 JTIOTHKa
5.1 OmnepupoBaTh MOHATUSMH: MHOKECTBO, OTIEPAIIUU HAJl MHOYKECTBAMHU
Hcnonb3oBaTh  TEOPETHUKO-MHOXKECTBEHHBIM — ammapar s ONUCaHUs
5.2 peaIbHBIX MPOLECCOB U SIBICHUH, MPU PELICHUH 3a/1a4 U3 APYTUX yueOHBIX
MpeIMETOB
513 OnepupoBaTb  MOHATUSIMU:  OMpeeNieHue, Teopema,  CJENCTBUE,
JI0Ka3aTeNbCTBO
11 KUIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
NpoBepsieMoOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHEro 001ero o0pa3oBaHusi
pe3yJibTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHAMH: HATypalbHOE, L€J0€ YHWCIO0; HCIHOIb30BaTh
1.1 MPU3HAKA JIEIMMOCTH LEJIBbIX YHCEN, pa3joKEHHe YHCIa Ha MPOCThIe
MHO>KHUTEIH JUTs pElIeHUs 3a/1a4
1.2 OmnepupoBaTh MOHATHEM: CTENIEHb C PALMOHAIBHBIM MOKa3aTeIeM
13 OmnepupoBaTh NOHATHAMM: JIOTapu(M yucia, JeCATUYHbIE U HaTypalbHbIE
' norapumMel
2 YpaBHEHUS U HEPAaBEHCTBA
[IpuMeHsATH CBOWCTBA CTENEHW Il MNpeoOpa3oBaHMs  BBIPAKEHUH,
2.1 ONEepHPOBATh TOHATUAMHU: IIOKA3aTEIbHOE YPAaBHEHHE U HEPaBEHCTBO;

peuraTb OCHOBHBIC THIIBI ITOKA3ATCIIbHBIX ypaBHCHI/II\/'I 1 HCPABCHCTB




Bemonuate mpeoOpa3oBaHUsl BBIPAKEHHH, COACPXKALINX JIOTapH(MBI;

2.2 OTIEPHPOBATH MOHATHUAMH: JIoTapu(MUUECKOEe ypaBHEHHE U HEPABEHCTBO,
pemaTh OCHOBHBIE THIIbI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB
2.3 Haxoauts perienus npocTefHnX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHITUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pElLICHUE;
24 UCIIOJIb30BAaTh CUCTEMY JIMHEWHBIX YPAaBHEHUM Ul pELICHUS IPAKTUUECKUX
3a1a4
)5 Haxomuts pemenus npocTeNmx CUCTEM U COBOKYITHOCTEW PallMOHAIIBHBIX
' ypaBHCHUI U HEPABEHCTB
MonenpoBaTh peajbHbIE CUTyallud Ha S3bIKe anreOpbl, COCTaBIATh
2.6 BBIPAXKCHUS, YPABHEHMS, HEPABEHCTBA M CHCTEMBI 10 YCIOBHIO 33]1a4H,
HCCIIEI0BATh MOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM armmapara aareopsl
3 OYHKIIUU U TpaPUKu
OnepupoBaTh MOHATUSAMHU: [epHOAUYECKas (DYHKIUSA, MPOMEKYTKU
31 MOHOTOHHOCTH (DYHKIMH, TOYKH SKCTpeMymMa (YyHKUMHU, HauOoJibllee U
' HauMeHblIlee 3HauYeHUs (QYHKIUU Ha MPOMEXYTKE; UCIOJb30BaTh WX IS
uccieoBaHus GYHKINHU, 3aJaHHON rpadukoM
OnepupoBaTh MOHATHAMH: IpaUKH MOKa3aTeIbHOU, JIOTapUPMUUECKOH U
3.2 TPUTOHOMETPUUECKUX (QYHKUMN; H300paxkaTh HMX Ha KOOPIMHATHOMU
IJIOCKOCTH M UCIIOJIB30BATH Ul PEILICHUS] yPABHEHUM U HEPABEHCTB
33 N3o0paxaTs Ha KOOPAMHATHON TUIOCKOCTU TpaUKu JIMHEWHBIX YpaBHEHUN
' Y UCIOJIB30BaTh UX AJIS PEIIECHUS CUCTEMBI JINHEHHBIX YPABHCHHUN
34 Hcnons3oBate rpapuku (QyHKUMHA 118 MCCIEIOBaHMUSA IPOLIECCOB U
' 3aBHCUMOCTEH U3 JPYrux y4yeOHbIX TUCLMIIINH
4 Havana maTemaTnueckoro aHajinsa
OmnepupoBaTh NOHATUAMU: HENIpepbIBHAs (DYHKIUS, TPOU3BOJHAS (PYHKIINH;
4.1 WCII0JIh30BaTh TEOMETPUYCCKUN M (DU3UYECKUN CMBICI MPOU3BOJHON st
pelieHus 3a1a4y
40 HaxomuTe  mpou3BOAHBIE  BJIEMEHTApHBIX  (YHKIUM,  BBIYUCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEACHUS, YACTHOIO (DYHKLUI
Hcnonp3oBaTh  NPOM3BOAHYIO U MCCIENOBaHMA  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, IIPUMEHATH PE3YJbTaThl UCCIECIOBaHUS K
HOCTPOEHUIO rPahuKOB
44 Hcnonp30BaTh MPOU3BOAHYIO JUISI HAXOXKJIEHUS HAWJIydLIErO pPELICHUS B
' IPUKIIAJHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a4ax
A5 OnepupoBaTb MNOHATUSMH: MEpBOOOpa3Has M UWHTErpajig; IMOHUMATh
' reoMeTpU4ecKuil 1 (pU3nUecKHii CMbICT HHTETpaja
46 Haxonuthk nepBooOpa3Hble 3JIeMEHTApHBIX (QYHKUUN, BBIYUCISATh UHTETPA
' no ¢opmyne Hetotona — JleitOnuma
47 Pematps npuxnagHele 3aaud, B TOM YHCIE COLMAIbHO-DKOHOMHUYECKOTO U

(1)I/I3I/I‘-IGCKOFO XapakTepa, CpeACTBaMU MAaTEMATUICCKOTO aHAJI3a




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

Kon
1 Yucna v BIUKCICHUS
Pannonanbuple  uncina. OOBIKHOBEHHBIE M JAECATUYHBIE JPOOM, TPOLIEHTHI,
11 OecKOHEUHbIE MepuoIndeckre Apoou. ApupmMeTHIecKue onepaiy ¢ paroHalIbHBIMU
' qucllaMu, TpeoOpa3oBaHus YUCIOBBIX BhlpakeHul. [IpuMenenue qpobeii 1 npoueHToB
JUISL pEIIEHUs] MPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciieil 3HAHUW U PEaTbHOW KU3HU
JelictButenbHbIe yncia. ParoHansHble U HppalioOHaIbHBIC Yncia. ApupMeTHIECKre
1.2 omepanuu C JACUCTBUTEIbHBIMU YHclaMu. [IpuOIMkEHHbIE BBIYMCIECHHUS, IpaBHIIa
OKpPYTJICHUS, MPUKUJIKA U OLIEHKA pe3yabTaTa BIYUCICHUN
Cremnens ¢ mnenbM nokaszareneM. CtanmapTHas Gopma 3anucu JeHCTBUTEIBHOTO YHCTIa.
1.3 Hcnonws3oBanne moaxosmieii GopMbl 3amuCcH ACUCTBUTEIBHBIX YHUCET IJIA PEIICHUs
MPAaKTUYECKHX 33]1a4 U PEICTABIICHUS TaHHBIX
14 ApubmMeTnuecknii KOpEeHb HATypaJIbHOW cTereHu. JIeHCcTBuS ¢ apupMETHYECKUMHU
' KOpPHSIMH HATYPAJIbHOW CTENEHU
L5 CuHyC, KOCMHYC MW TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTa
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 TosxecTBa v TOXKAECTBEHHBIEC MPE0OPa30BaAHMS
29 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaxeHHi. OCHOBHbIE TPUTOHOMETPUUECKUE
' bopmyIIsl
)3 VpaBHeHue, KkopeHb ypaBHeHUs. HepaBeHCTBO, pelieHHMe HepaBeHCTBa. Meton
HWHTEPBAJIOB
2.4 | Pemenue nenbix U JpoOHO-PALIMOHANBHBIX YPaBHEHUN U HEPABEHCTB
2.5 | Pemenue uppaluvoHaIbHBIX YPABHEHUI U HEPABEHCTB
2.6 | PemeHune TpPUrOHOMETPUYECKUX YPABHEHUM
57 [IpumeHeHre ypaBHEHNI U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a]1a4 U 3a/1a4 U3
' pa3nUyHbIX 00JacTel HAyKHU U peatbHOM KU3HU
3 OyHKIMH U TpapUKH
31 Oyukius, crnocobbl 3amanus ¢yHkuumu. I'paduk QyHxuuu. BzaumHO oOpaTHBIE
' GyHKIUH
32 OO6nacte ompeneneHuss MW MHOXKECTBO 3HaueHuWH ¢ynkuun. Hymm  ¢dyHkomu.

[TpomexyTku 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKITUI




33 CrenenHast GyHKIHS C HATYpaJIbHBIM M IIETBIM TMoKa3ateneM. E€ cBolicTBa U rpaduk.
' CpoiicTBa u rpaduK KOPHSI 11-OU CTCTICHH
34 TpuronomeTpuyeckass OKPY)KHOCTh, OIpPEACICHHE TPUTOHOMETPUYECKUX (DyHKINN
' YHCIIOBOTO apryMEHTa
4 Hauana maTemMaTnueckoro anainmnsa
41 [TocnenoBarenbHOCTH, CcHOCOOBI  3agaHUsl  IOCienOBaTelbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATENBHOCTH
Apudmernueckas ¥ TeOMETpPHYECKas TPOTpeccCHH. beckoHewHO yObIBaromias
4 | TEOMETpHYECKas NPOrpeccHs. Cymma OECKOHEYHO YOBIBAMOIIECH TIeOMETPUICCKOU
' nporpeccur. PopMmyna CIOXHBIX TMPOIEHTOB. lcnoyib30BaHWE MPOTPECCUU ISt
pelieHus: peabHBIX 3a/1a4 MPUKIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHoxecTBO, omepanud HajJ MHOXecTBaMu. Jluarpammer Oinepa — Benna.
5.1 [IpuMeHeHre TEOPETUKO-MHOXKECTBEHHOTO ammapara JJjisi ONHCaHUs peabHBIX
MPOIIECCOB | SIBJICHUH, MPU PEIICHUH 33729 U3 APYTUX yU4eOHBIX TPEAMETOB
5.2 Onpenenenue, Teopema, CIeICTBUE, JOKA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BIYMCICHUS
1.1 HarypanbHhblie u nenbie yncna. [Ipu3Haku A1eIUMOCTH LETBIX YUCET
1.2 CreneHb ¢ paliMoHaIbHBIM MOKa3aresneM. CBOMCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapUPMBbI
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BhIpAKEHUN, COIEPIKAIINX JOTAPHPMBbI
2.2 [IpeoGpa3zoBanue BbIpaKEHUH, COAEPIKALIUX CTEIICHH C PAIlMOHAIBHBIM ITOKa3aTeleM
2.3 [IpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 [loka3aTenbHble ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI U HEPAaBEHCTBA
26 Cucrembl IMHENWHBIX ypaBHEHUN. PelieHne npukiaaHbIx 3a1a4 ¢ MOMOIIbIO CUCTEMBbI
' JIMHEWHBIX YpaBHEHUN
2.7 Cucrembl U COBOKYITHOCTH pallUOHATIBHBIX YPABHEHHUI U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO0 MATEMAaTHUYECKUX 3a]1a4
' W 3aJ1a4 U3 pa3jIMYHbIX o0JacTel HAyKHU U peabHOM KU3HU
3 OyHKIMH U TpadUKu
Oynkuus. [lepuonmdeckue ¢yHkuun. [IpoMEKYTKM MOHOTOHHOCTH (YHKIIHH.
3.1 Makcumymbl W MUHUMYMBI GyHKkuuu. HawuOonbliee W HauMeHbIllee 3HAYCHHE
(YHKIIMH Ha IPOMEKYTKE




3.2 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.3 [Toxa3zaTtenbHast u norapudmuyeckas QyHKINU, UX CBOWCTBA U TPaPUKH
34 Hcnonb3oBanue rpagukoB (GyHKIUH 11 pelIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM
Hcnonp3oBanue rpadukoB PyHKIUH 1T HCCIISTOBAHUS TIPOIIECCOB U 3aBUCHMOCTEH,
3.5 KOTOpBIE BO3HUKAIOT MpH PEIICHWH 3a7ad W3 JPYIHX Yy4eOHBIX MPEIMETOB H
peanbHOM )KU3HU
4 Hauana matemaTnyeckoro aHanusa
4.1 HenpepeiBabie pyHKIMH. METO HHTEPBAIOB /IS pEIICHHUS] HEPABEHCTB
4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NYECKUI CMBICI TPOU3BOIHOM
43 [IpousBonHbie sneMeHTapHbIX QYHKUIUNA. DOpMyNbl HaX0XACHHUS MPOU3BOJAHOMN
' CYMMBI, IPOU3BEJCHMSI U YACTHOTO (PYHKIIMM
[IpumeHeHne MPOU3BOJHOM K HCCIEAOBAHUIO (QPYHKUMH Ha MOHOTOHHOCTh H
4.4 skcTpeMyMbl. HaxoxaeHne HanOoJsbLIero M HaMMEHbLIEro 3HauyeHUs (QyHKIMM Ha
OTpe3Ke
[IpumeHeHre MPOU3BOIHOM ISl HAXOXKIACHUSI HAaWTYYIlEro pelieHus B MPUKIaJIHbIX
4.5 3a/avyax, JUIsl OMNpeAeNieHUusT CKOpOCTH IIpoliecca, 3aJaHHOro GopMynoil wiu
rpaduxkom
4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX
47 Huterpain, ero reomerpudeckuii 1 GU3MYECKUid CMBIC. Brrancienue uHTErpaia mo

dhopmyne Hetorona — JleitOanma




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIBbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/ILHON MPOrpaMMbl CpeHero 001Iero
o0pa3zoBaHus

Brnagenne MeromaMu JOKa3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OpPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHoOMa, Teopema, CIIeJCTBUE, CBOWCTBO, NpPHU3HAK, JI0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYIUPOBKHU; MPUMEHATh MX; YMEHHE (HOPMYJIHNPOBAThH
o0paTHO€ M MPOTUBOINOJIOKHOE YTBEPXKJIEHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOHU WHIAYKIUH,
MMPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMTPHU PCUHICHUHN 3aaa4, OLICHNBATh
JIOTHUYECKYI0  NPABWIBHOCTh  PACCYyKICHUH; yMEHHE ONEPUPOBATh
MOHATUAMU: MHOXECTBO, IMOAMHOXECTBO, OII€pallMl HaJ{ MHOXCCTBaAMU;
YMEHHE WCIOJb30BaTh TEOPETUKO-MHOKECTBCHHBIM  ammapar — Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI W NPU PEIICHUU 3a]ad, B TOM
qHCcIIe U3 IPYTHX YUeOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHITHIMHU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
W OMHUCHIBATh rpadbl Pa3IMYHBIMU CIIOCOOAMH; UCTIOJB30BaTh Tpadbl Mpu

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE 4YHCIIO, LEJIOE 4YHUCIIO,
CTEIEHb C LIEJIbIM [10Ka3aTesleM, KOPEeHb HaTypajJbHOW CTENEHH, CTENEHb C
palMOHAIBHBIM TI0KA3aTeNIeM, CTENEHb C JICHCTBUTENIBHBIM IOKA3aTEeleM,
JgorapupM Uucla, CHHYC, KOCHHYC W TaHIEHC IMPOU3BOJBHOTO YHUCIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATypaJIbHBIX, II€JbIX, paAlMOHAIBHBIX, JEHCTBUTEIbHBIX
Yucel;, YMEHHE MCI0JIb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIIUI 00t
JIeTUTEeIh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUHCIJIEHUS; YMEHHE BBITIOJIHATH BBIUMCIICHHE 3HAYCHUH U MpeoOpa3oBaHUs
BBIPQKEHUI CO CTemeHsAMM M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pAallMOHATIBHBIX ~ BBIP@KEHHUM; yMEHHME  ONEpUpOBaTh  MOHATHUIMHU:
MOCIIEI0BATEIbHOCTh, apH(MeTHUecKass Iporpeccus, IeoMeTpruYecKas

nporpeccusd, OCCKOHEYHO y6LIBaIOIJ_Ia}I TCOMETPpHUYICCKAdA TIPOTPCCCHs,




YMEHHUE 3a/1aBaTh IOCJIEJOBATEIBHOCTH, B TOM 4YHCIE C IIOMOLIBIO
PEKYppEHTHBIX (hopMys; yMEHHE ONEpUPOBATh MOHATUAMHU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIIA, MOJYIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (QopMa  3amucd  KOMIUICKCHBIX  YHCEN
(reomeTpuueckasi, TpPUTOHOMETpUYECKass U ainreOpavyeckas); yMeThb
IPOU3BOJIUTH ApU(PMETHUYECKHE JICHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHUCEIl; ONEPUPOBATh
HOHATUSIMM:  MaTpuua 2xX2  um  3X3, onpeaenuTeslb  MaTpHIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OITPEACTIUTEIIA

YMeHHne onepupoBaTh MNOHATHAMHU: PALUOHAIBHBIE, WPPALMOHAJIBHBIE,
MOKa3aTeabHble, CTENEHHBbIE, JOrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUM M HEPABEHCTB, PAaBHOCHUIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pAa3IMYHBIX NPUEMOB; pEIIATH
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBl C IIapaMeTpOM; IPUMEHSATH
YPaBHEHUsS, HEPAaBEHCTBA, MX CHCTEMBI UId DPEUICHUS MaTEMaTHYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JaCTei HayKH U peaslbHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIHA, YETHOCTh (DyHKIUWH,
HNEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GyHKIMM, SKCTpeMyM (QYHKIMM, HauOoOJIbLIee W HAMMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HempepbiBHAs (DYHKIMS, aCUMITOTHI rpaduka
GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIMH, T€OMETPUUYECKUI U
(¢u3nueckuil CMBICI TPOU3BOAHOM, MepBoOOpa3Has, ONpPENeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJAHBIE  CYMMBbI, TPOHW3BEJCHHS, YacCTHOIO U
KOMIIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIC DIEMEHTAPHBIX (YHKIIHM;
YMEHHME HCIONb30BaTh MPOU3BOJAHYIO JUIsI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME W HAUMEHbIINE 3HAueHUs (QYHKIUN; CTPOUTH
rpaduky MHOTOUYJIEHOB C HMCIOJB30BaHWEM ammaparta MaTeMaTHUYeCKOTO
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIYYIIEero
pelIeHUs] B MPHUKIATHBIX, B TOM YHUCIE COLUATbHO-?PKOHOMHYECKUX H
(busznueckux 3a7adax; HaXOAWTh TUIOMATU U OOBEMBI GUTYpP C MOMOIIBIO

HUHTCTpalia; IMPUBOAUTH IMPUMEPBI MATEMATUYCCKOTO MOJACIIMPOBAHUA C




noMoIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KOMNO3MLUs (QYHKIUH, nuHeiHas (yHKUUS, KBaApaTudyHas (QyHKIUS,
panmoHanbHas (YHKIUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
GbyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TOKa3aTeslbHAs |
norapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIHUH,
UCTIOJIb30BaTh TPaQUKH IS W3YYSHHs MPOLIECCOB M 3aBUCHMOCTEH, MpH
pelIeHny 3aj1ad U3 APYruX Yy4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
HCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUMN Ui pelieHUs ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C TapamMeTpaMu; W300pakaTh Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJauyd pa3HbIX TUIIOB (B TOM YHUCIE Ha
MPOLIEHTHL, JOJM U YacTH, Ha JBWKEHUE, paboTy, CTOUMOCTh TOBapoB U
yCIIyT, HAJOTH, 33Ja4d U3 0OJaCTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJSATh BBIPAXKEHHS, YpPaBHEHMs, HEPAaBEHCTBA U UX
CUCTEMBI II0 YCIOBHIO 33/1a4M, HMCCIIEIOBATHh IMOJYYEHHOE PEIICHUE U
OIICHUBATh MPABIONOJAOOHOCTh PE3ylIbTaTOB, YMEHHUE MOJEIHPOBATH
peanbHblEe CUTyallMd Ha S3bIKE MATEMAaTHKH; COCTaBJIATH BBIPAKEHMS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ]a4M, UCCIIEI0BATH
IOCTPOCHHBIE ~ MOJEJIM €  HCIOJb30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBII pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJblllee U HauMEHbIlIee 3HAUCHUS, pa3Max, AUCIEPCHs, CTaHAAPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiMIaxX, HAa AUarpaMMmax, rpadukax,
OTpaXaroIIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMOUIBI0 TabMUIl W JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpadUUYEeCKH HCCIEI0BATh COBMECTHEIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBIO AHUAr'paMM paACCECUBAHUS U JIMHEHHOM perpeccun

YMeHHe OmnepupoBaTh IOHATHAMU: CIy4alHBIA OIBIT U CIIydallHOE
COOBITHE, BEPOATHOCTh CIIyJaWHOTO COOBITHS; YMEHHE BBIYUCIATH

BCPOATHOCTL € HCIOJIb30BAHUCM Fpa(I)I/I‘-ICCKI/IX MCTOHOB;, IIPUMCHSATH




(GopMyNBl CIOKEHHS W YMHOXKCHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyny beprymnu, komOuHaTopHbIE (aKTHl U (HOPMYIIBI;
OLICHUBATh BEPOSITHOCTH pEaAbHBIX COOBITHI; YMEHHE OIEpPUPOBATH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIUH paClpeneeHuss W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO ¥ HOPMAJIBHOTO paclpeeieHNui; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIIpPENCICHUH sl pelIeHus 3a/1a4;
3HaKOMCTBO C MOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIC/IOBaHUI; YMEHHE TIPUBOJUTH TPHUMEPHI TIPOSIBICHHUS 3aKOHA
OONBIINX 4YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH TMOHATHAMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHCIO  TEepPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKICHUS IUIS PEHICHUs 3a]ad; OICHHBATh
BEPOSATHOCTH PEATbHBIX COOBITHH; COCTABIATH BEPOSATHOCTHYIO MOJETH U

MHTEPIPETUPOBATH MMOJTYYEHHBIN pe3yinbTaT

YMeHue omnepupoBaTh MHOHATHUAMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeUuMBaroLuecs: IpsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yrosl MexXay HpsIMBbIMHU,
yroil MeXAy TMpsSMONM M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHHe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHE MEXAy MPSIMBIMU,
paccTosiHUE MEXIy IJIOCKOCTSAMU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/1a4 U3ydeHHbIe (PAKThl U TEOPEMBbl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepsl OOBEKTOB OKPYKAIOIIEr0 MHUpPA; CTPOUTh MaTeMaTHYeCKue
MOJIETTM C TIOMOIIBIO TEOMETPUYECKHX NOHATUA U BEJIWYUH, pPElIaTh

CBsA3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a4U
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIIALbL (GUIYpbl, 00BEM GUrypBHI,
MHOTOI'PAaHHMK, IMPAaBUJIbHBII MHOTOIPAaHHUK, CEYEHHWE MHOTOTPaHHUKA,
Ky0O, mnapamienenurnes, Opu3Ma, NOUpamuaa, (urypa M MOBEPXHOCTb
BpallleHHs], LMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MIOBEPXHOCTH NHPAMHblL, MPHU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
NpPSMOYTOJIBHOTO Tapajulejienumnea, HUpaMUabl, MPU3MbI, IMIHMHIPA,
KOHYca, Illapa, pa3BEPTKAa IMOBEPXHOCTH, CEYEHMs KOHyca M LWIMHIpA,
NapajuleJIbHbIE OCH WJIM OCHOBAaHMIO, CEUEHHE Ilapa, IUIOCKOCTb,

Kacaromasacs C(l)epLI, ouJinHApa, KOHYCA; YMCHHUC CTPOUTb CCYCHHC




MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAIICHUS], UX CEYEHMSI, B TOM UYHUCIIE C TIOMOILBIO JEKTPOHHBIX CPE/CTB;
yYMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSITEIHHO
(hopMynHpOBaTh OINpEaeNICHHs U3y4aeMbIX (HUTYp, BBIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WM
ONpoBepraTh MX; YMEHUE NPOBOAUTH KIacCUPUKALu0 (QuUryp 1o
pa3IUYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHbIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSMH: JIBIDKEHHE B  IMPOCTPAHCTBE,
napajyieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOpPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYpHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh TEOMETPHUECKIE OTHOIICHUS TIPH
pelIeHNy 3a/ad; HaXOJWTh TEOMETPHUYECKHE BEIHYUHBI (JUTMHA, YTOJI,
Io1aab, 00bEM) MpPU PELIEHUH 33134 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 peallbHOW JKU3HHW; YMEHHE BBIYHCIATH T'€OMETPHUYECKUE BEIWYHHEI
(nmuHa, yrom, Imiomaas, OO0BEM, IUIOMIATL TMOBEPXHOCTH), HCIOJIB3YS
M3y4eHHbIE (OPMYyNIbl M METOJbl, B TOM YHMCIIE: IUIOIAb MOBEPXHOCTU
MUpaMUbl, MPU3MBI, KOHyCa, IWJIMHApA, IUIomanab cdepbl; 00béM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenunea, MUPaMubl, MPU3Mbl, [UIMHIPA,

KOHYyca, I1apa; yMeHHE HaX0IUTh OTHOIIEHHE 00BEMOB MOJA00HBIX GHUTYD
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HIPAMOYI'OJibHAd CUCTCMA KOOPIAMUHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha YHCIO, pPa3IoKECHUE BCKTOpa IIO 633H0y,
CKaJIIpHOC IIPOM3BCACHUC, BEKTOPHOC IIPOU3BCACHHUC, VYIOoJd MCKIAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ n KOOp,Z[I/IHaTHHﬁ MCTOJ

UL pECIICHUA TCOMETPUYCCKUX 3a1a4 U 3aJia4 JPYTIux y‘le6HLIX npeaMcTOB
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YMeHue BBIOMPATh TOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTE€MaTHKH B HU3YYEHUH NPUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHWW; YMEHHUE pACIO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE MPUBOJAUTH IPUMEPHI MAaTEMAaTHUECKUX

OTKPBITUMA POCCUICKON U MUPOBOU MaTeMAaTHUYECKOW HAYKU




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D ITIO
MATEMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
1.1 HarypanbHbie u 1esbie uncia. [I[pu3sHaku IeTMMOCTH IEIBIX YHUCEN
12 Panmonanenabie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOLCHTHI,
' OECKOHEYHBIE MTEPUONMUECKHE IPOooH
13 Apudmernueckuil KOpeHb HaTypajibHOU creneHu. JleiicTBus ¢ apudmMeTnyecKumMu
' KOPHSIMH HATYPATbHOU CTETICHH
14 Crenens ¢ 1enpIM nokaszarenaeMm. CTeNeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTCTICHH
L5 CuHyCc, KOCMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAaHTEHC YMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. Apudmerndeckue omepanuud ¢ JICHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 IIpeo6pa3oBanue BHIPpaKEHUI
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIOHATbHBIE YPaBHEHHS
2.2 HppauuoHaibHbIE YPaBHEHHS
2.3 TpUroHOMETPUYECKHE YPABHEHHS
24 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYMTHOCTH ypaBHEHUN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia CUCTeMbI TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amaHus ¢yHkiuuu. I'padux ¢ynkuuu. Bzanmuo oOpaTHbIE

> ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GpyHKIIHA
OOnacte ompesneneHuss W MHOXKECTBO 3HaueHMd ¢ynkumu. Hymm ¢yHkoun.
10 [IpoMexxyTkr  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. Hanbompliee W HanMEHbIIEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
13 CreneHHasi (QyHKIUS C HaATypajdbHBIM M LENbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa U rpauK KOPHS 1-0Oi CTETIEHU
3.4 TpuroHomerpuueckue GyHKIIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnrTorsl rpaduxkoB ¢QyHknuil. CsoiicTBa  (yHKIMIH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpsHOCTH, CIOCOOBI 33AaHUS MTOCIIEOBATEILHOCTEN
3.8 ApupmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana MaTeMaTHueCKOro aHain3a
4.1 [IpousBonnas ¢pynkuuu. [Ipor3BoaHbIE 31€MEHTAPHBIX PYHKINN
[IpuMeHeHre TNPOW3BOJHOW K HCCIEAOBaHUIO (QYHKIIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJIbIIero ¥ HaUMEHbBIIEro 3HaYeHUs (YHKIUH Ha
OTpe3Ke
4.3 ITepBoobpasnas. Muterpan
5 MHoecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 moBepXHOCTHU BpallleHUS
7.5 KoopauHaTsl 1 BEKTOPEI
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