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IHOACHUTEJIbBHAS 3AIINCKA

PabGouass mporpamMma y4eOHOro Kypca «Anredpa W Haydajla MaTeMaTHYECKOTO aHalin3a» 0a30BOTo
ypoBHs ansi oOywarommxcss 10 —11 kmaccoB paspaborana Ha ocHOBe DenepanbHOr0 TOCYIapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHIApTa CpPEIHEero oO0Iero oO0pa3oBaHUsA, € YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, MPEIBABIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHHIO, U TPATUIMNA POCCUHCKOTO 0Opa3OBaHMS.
Peanmzanust mporpaMmbl 00€CTICUMBACT OBJIAJICHHE KIIFOUEBBIMH KOMIICTCHIUSIMH, COCTABJISIFOIIUMH OCHOBY
g CaMOpPAa3BUTHA W HCIIPCPBIBHOI'O 06pa3013aH1/1;1, OCJIIOCTHOCTH O6IJ.[CKy.]IbTypHOFO, JIMYHOCTHOTO H
MO03HABATEIFHOTO Pa3BUTHSI IMYHOCTH O0YYAIOITIXCSI.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajga MaTeMaTUYeCKOr0 aHaJIN3a» SBJSETCS OJHUM U3 HanOoJee 3HAYMMBIX B IPOTpaMMe
cTapIlell IIKOJIbI, OCKOJIbKY, C OJIHOM CTOPOHBI, OH 00ECIEUNBACT HHCTPYMEHTAIBbHYIO 0a3y Uil W3y4eHUs
BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JAPYrod CTOPOHBI, (OPMHPYET JIOTUYECKOE M a0CTpaKTHOE
MBILUIEHHE Y4YallUXCsl Ha YpOBHE, HEOOXOAMMOM JUIsl OCBOEHHUS KypCOB MH(OPMATHKH, OOLIECTBO3HAHMS,
UCTOpUH, CIIOBECHOCTH. B paMkax JIaHHOro Kypca ydaliuecs OBJIaJEBAIOT YHHUBEPCAIBHBIM SI3BIKOM
COBPEMEHHOW HayKH, KOTOpasi pOPMYJIUPYET CBOU JTIOCTHIKEHHUSI B MaTeMaTUYeCKOi opMme.

Kypc anreOpel 1 Hadan MaTeMaTHYECKOIO aHAIW3a 3aK/IaJbIBa€T OCHOBY JJIS YCIIEHIHOTO OBJIAJCHUS
3aKOHaMM (U3MKH, XUMHMM, OMOJIOTMH, MOHUMAHUS OCHOBHBIX TEHJECHLUN HKOHOMMKH M OOILIECTBEHHON
KHU3HU, T103BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO
UCIOJIb30BaTh UX B ITOBCEIHEBHOM *U3HU. B Toe BpeMs oBiaseHue a0CTPaKTHBIMU U JIOTUYECKU CTPOTUMHU
MaTEeMaTUYEeCKUMHU KOHCTPYKLHMSMU pa3BUBa€T YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh
UCTUHHOCTb YTBEP)KJCHHsI, MCIIOJIb30BaTh O0OOIIEHHE M KOHKpPETH3alllio, abCTparupoBaHUE U aHAJIOTHUIO,
dbopmMHpyeT KpeaTHBHOE W KPUTUYECKOE MBIIUICHHE. B Xo/1e u3yueHus anredpsl U Hadal MaTeMaTH4ecKoro
aHaJlu3a B CTaplied IUKOJE Y4Yalluecs IIOJy4arOT HOBBIM OIBIT PEIIEHUs NPUKIAIHBIX —3a7ad,
CaMOCTOSITEJIbHOTO TIOCTPOEHUS MaTEeMaTHMYECKMX MOJENEH peanbHbIX CHUTyallU M HMHTEpPHpeTaluu
IIOJIyYEHHBIX PEIICHUM, 3HAKOMATCS ¢ IPUMEPAMH MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE, HAYKE U B
HCKYCCTBE, C BBIIAIOIMMHUCS MAaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

Kypc obOnanaer 3HauMTENbHBIM BOCHHUTATENbHBIM IOTEHIMATIOM, KOTODPBIM peanusyercs Kak uepes
y4eOHBII MaTepuall, ClIOCOOCTBYIOIINN (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U Yepe3 crneuupuKy
y4eOHOM JeATeNbHOCTH, TPEeOYIOLIed CaMOCTOSATEIbHOCTH, aKKYPaTHOCTH, MPOOKUTENIbHON KOHIIEHTPALuu
BHHUMaHUS U OTBETCTBEHHOCTH 3 MOJIyYE€HHBIN pe3ybTaT.

B ocHoBe MeToauku o0y4yeHus anredpe U HayalaM MaTeMaTHYeCKOIro aHalu3a JIeKUT AeATeIbHOCTHBIN
MPUHLIMIT 00YyYEHHS.

CrpykTypa Kypca «Anrebpa M Hayajga MaTeMaTHMYeCKOr0 aHajliM3a» BKIIOYAeT CleAyHoIne
CoJiepKaTeIbHO-METOANYeCKUEe JIMHUU: «Yucna U BbrUMcIeHUs», «OYHKIUM U rpaduku», «YpaBHEHUS U
HepaBeHCTBa», «Havana Marematmdeckoro anammsa», «MHOXecTBa M JIOTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOANYECKHUE JIMHUN M3Y4YaloTCs Ha MPOTSKEHUH JBYX JIET 00y4eHHs B CTapuiel HIKoJe,
€CTECTBEHHO JIONOJIHASA APYT APYyra M MOCTENIEHHO HACBIAsCh HOBBIMM TEMaMH U paszenamu. J[aHHbBIN Kypc
SBJIIETCS MHTETPATUBHBIM, IOCKOJbKY OOBEAMHSET B cebe COoAepKaHME HECKOJbKHUX MaTeMaTHYEeCKUX
JMCLUIUIMH: anredpa, TPUTOHOMETpPHUS, MaTeMaTHYEeCKUN aHaIu3, TeOpus MHOXKECTB U Jip. Ilo mepe Toro kak
yualuecs: OBJAJeBalOT BCE Oojee MIMPOKMM MaTeMaTHYECKUM allaparoM, y HHUX IOCIENI0BaTeIbHO
dbopMHpyeTCs M COBEPIICHCTBYETCSI YMEHHME CTPOMTh MaTeMaTHYeCKyl0 MOJENb peaJlbHOM CHUTYyalluH,
MIPUMEHSTh 3HAHUS, NOJMyYeHHbIE B Kypce «AnreOpa W Hayajga MAaTeMaTHYeCKOTo aHalIHu3ay, JJIs pelIeHHs
CaMOCTOSITENTLHO C(POPMYJIMPOBAHHONW MaTeMaTWYEeCKOM 3a/laud, a 3aTeM HHTEPIPETHPOBATH IOTyYEHHBIN
pe3yJIbTar.

ConepxatenbHo-MeToAnYecKas TUHUS «Yucna ¥ BBIYMCICHUS» 3aBepuiaeT (JOpMUPOBAHHE HABBIKOB
HCIIOJIb30BaHUsl JACHCTBUTEIBHBIX YHUCEN, KOTOpOoe ObUIO HAayaTO B OCHOBHOM mIKosie. B crapmied mikosne
oco0oe BHUMaHUE yjaemseTcs (GOPMHPOBAHUIO MPOYHBIX BBIUYUCIUTENIBHBIX HAaBBIKOB, BKIIIOYAIOIIUX B Ce0s
UCIOJIb30BaHUE PA3IUYHbIX (OPM 3alKcH JEWCTBUTEIBHOIO YHCIA, YMEHHE pAalOHAJIbHO BBIOJIHATh
JIeWCTBUS C HHUMHM, JeJaTh MPHUKUAKY, OLEHHBaTh pe3yibrar. OOyuarommecs MOIy4YarOT HABBIKU
NpUOMKEHHBIX BBIUYMCICHUN, BBIMOJHEHUS JACUCTBUN C YHCIIaMH, 3alMCaHHBIMU B CTaHAApTHOU (opme,
HCIIOJIb30BaHUsI MAaTEMaTHUECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BBIPA)KEHUH.

Jlunns «YpaBHEHUS U HEPABEHCTBA» peallu3yeTcsl Ha MPOTSHXKEHUU BCero oOyueHus B CTapuiell MIKoIe,
IIOCKOJIBKY B KaXJOM pasJene MporpaMMbl IPEIyCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX —3ajad.
OOyuaromuecs OBJAAEBAIOT PA3IUYHBIMU METOJAMU PEUICHHS LENbIX, PallOHAIbHbBIX, UpPAllMOHAIbHBIX,
MOKa3aTeIbHBIX, JIOTAPU(PMUYECKUX M TPUTOHOMETPUYECKHX YPABHEHUH, HEPAaBEHCTB M HUX CHCTEM.



[Tomy4yeHHbIE yMEHHMS HCHOJIB3YIOTCSA MPH UCCIEAOBAaHMM (YHKLIMH C MOMOIIbI NPOU3BOAHOM, peIIeHun
NPUKIAAHBIX 3324 U 3a]a4 Ha HaXOXKJICHHE HauOOJbIIMX M HAUMEHBIIMX 3HaueHW ¢yHkuuu. [lannas
coJiep KaTesIbHas JIMHUS BKIIIOYaeT B ce0s Takke (popMupoBaHHE YMEHUH BBITOJIHATH Pacuy€Thl 0 (opmyiiam,
npeoOpa3oBaHus IENbIX, PAlMOHAIBHBIX, UPPAIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHHH, a TaKKe
BBIPQ)KEHUI, colepXkalluxX CTEeNeHu M Jjorapudmsl. braronaps n3ydeHuro anreOpandeckoro Martepuala
NPOUCXOIUT JalIbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHUS — y4alluxcs,
(GOpMHpYIOTCS HaBBIKM JI€AYKTHUBHBIX PACCYXIEHUH, pabOThl C CUMBOJBbHBIMH (POpMaMHM, MPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJEC PABEHCTB M HEpaBeHCTB. Ajredpa mpemiaraet 3(h(eKTuBHbIC
MHCTPYMEHTHI JUIsl pEIIEHUs IPAKTUUECKUX U €CTECTBEHHO-HAyUYHBIX 3aJla, HAIJIAJHO JEMOHCTPUPYET CBOU
BO3MOYKHOCTH KaK sI3bIKa HAYKH.

ConepxarenbHo-MeToandeckas JIUHUA «DyHKOMM M rpaduKh» TECHO NeperuieTaeTrcs ¢ ApYruMH
JUHUSAMH Kypca, TOCKOJIBKY B KAaKOM-TO CMBICIE 33JaéT IOCIEAO0BATEIIbHOCTh HM3YUYCHUs MarepHaa.
N3yuenue cTeneHHOM, MOKa3aTeIbHON, JOrapuMUIECKOH U TPUTOHOMETPUYECKUX (YHKIIUMA, UX CBOMCTB U
rpaduKOB, UCIIOIB30BaHNE (DYHKIMNA JUIsS pEIIeHUs 3a7a4 U3 JPYruX Y4eOHBIX MPEIMETOB U PEaIbHOMN KU3HU
TECHO CBSI3aHO KaK C MaTeMaTMYECKHM aHAIM30M, TaK M C PELICHUEM ypaBHEHMH W HepaBeHCTB. IIpu sTtom
OosblIOe BHUMaHHUE yJenseTcss (OPMUPOBAHMIO YMEHHUS BBIpAXaTh (GOPMYyJIaMU 3aBHCUMOCTH MEXKIY
pasIMYHBIMM BEJIMYMHAMH, HMCCIEJOBATH IOJYyYCHHbIE (YHKLMH, CTPOUTh uX rpaduku. Marepuan 3Toit
COZIep KATEIbHON JTMHUM HAIleJIeH Ha Pa3BUTHE YMEHUH M HaBBIKOB, MO3BOJISIOMIMX BBIPAXKATh 3aBHCHMOCTH
MEXJy BEJIMYMHAMHU B pa3IMYHONW (Qopme: aHaIMTUYECKOH, rpaduueckoidl u cioBecHOM. Ero usydenue
CIIOCOOCTBYET Pa3BUTHIO AITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K OOOOLICHHIO M KOHKPETH3AIHH,
UCIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHast muHUS «Havana maremMaTHYecKOro aHaiM3a» TO3BOJSIET CYIIECTBEHHO PACIIMPHUTH
KpYyr' Kak MaTeMaTHUYeCKUX, TaK M MPUKIAJHBIX 3aJad, JOCTYIHBIX O0y4aroLIMMcs, Y KOTOPBIX MHOSBISETCS
BO3MOYKHOCTh HCCJIEJIOBATh M CTPOHUTH Tpapuku (DYHKIMHA, ONpenessaTh X HauOONbIINE W HAUMEHBIINE
3HA4YEHUs1, BBIYUCIATH VIO GUryp U 00BbEMBI TeJ, HAXOUTh CKOPOCTH U YCKOpPEHUs mpoleccoB. JlaHHas
cojiep KaTeNbHasl JIMHUS OTKPBHIBAET HOBBIE BO3MOKHOCTH ITOCTPOCHHUSI MAaTEMaTHUECKUX MOJIEIEH peabHbIX
CUTyallUl, HaXOXKACHUS HAWJIYYIlero PeUIeHUs B MPHUKIAJHBIX, B TOM YHCJIE COLHAIbHO-3KOHOMHYECKHUX,
3a7adax. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHYECKOTO aHajHh3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(opMaNbHO-IOTMYECKOI0 U KPEaTUBHOI'O MBIIUICHHS, (DOPMUPOBAHUIO YMEHMH PAclO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKU B HayKe, TEXHUKE M MCKyccTBe. OOydaronmecs y3HAIOT O BBIJAIOIIUXCS pe3yibTaTax,
MIOJTyYEHHBIX B XOJ1€ Pa3BUTHUSl MAaTEMaTUKH KaK HayKH, U UX aBTOPax.

ConepxatenbHO-MeToAnYecKass TUHUS «MHOXeCTBa M JIOTHKA» B OCHOBHOM ITOCBSIIIEHA AJIEMEHTaM
TEOPUH MHOXKECTB. TeopeTHKO-MHOXKECTBEHHbIE IPEACTaBICHUS IPOHU3BIBAIOT BECh KYypC IIKOJIBHOM
MaTeMaTHKHU U TIpeJIaraloT HanboJiee yHUBEPCATbHBIHN S3bIK, 00bEAMHSIONINA BCE pa3eiibl MATEMATUKU U e€
MPUIIOKEHNUH, OHU CBA3BIBAIOT pa3Hble MaTeMAaTUUYECKHUE JUCLUILIMHBI B einHoe 1enoe. [ToaToMy BaxHO AaTh
BO3MOYKHOCTh IMIKOJBHHUKY TOHHUMAaTh TEOPETHKO-MHOKECTBEHHBIH SI3BIK COBPEMEHHOW MAaTEeMAaTUKH U
HCIOJIb30BATh €T0 Uil BEIPAKEHUSI CBOMX MBICIIEH.

B xypce «Anrebpa u Hayama MaTEeMAaTHYECKOTO aHAIM3a» TPUCYTCTBYIOT TaKKe OCHOBBI
MaTeMaTHYeCKOr0 MOJICIMPOBAHUS, KOTOpbIE MpHU3BaHbl C(HOPMUPOBATH HABBIKM IOCTPOEHHS MoJiesei
peabHBIX CUTYalMid, MCCIEAOBAHUS STHX MOJEJEH C MOMOIIBI0 ammapara anreOpbl U MaTeMaTH4ecKOoro
aHaJIM3a M MHTEPIPETALUU TOJTYYEHHBIX pe3ynbTaToB. Takue 3ajaHus BIUIETEHBI B KaXAbl M3 pazlenoB
MIPOTPaMMBI, IOCKOJIBKY BECh MaTepHall Kypca MIMPOKO UCTOIB3YeTCsl UTsl pelIeHUs] MPUKIIAAHbIX 3a1a4. [Ipu
pelIEHNH peaJIbHBIX MPAaKTUYECKUX 3ajad Yydalluecs pa3BHUBAIOT HAOIIOJaTeIbHOCTb, YMEHHME HaXOIHUTh
3aKOHOMEPHOCTH, abCTparupoBaThCs, UCIONb30BaTh aHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATh MPoOIIemMy.
JleaTenbHOCTh O (OPMHUPOBAHUIO HABBIKOB pELICHHUS NPUKIAIHBIX 3aJad OpraHu3yercsi B Mpolecce
M3yUYEHHS BCEX TeM Kypca «Anredpa 1 Hayaja MaTeMaTHIeCKOTO aHaIH3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOGHOM mutaHe Ha m3ydeHHEe Kypca anreOphl M HadaJl MaTeMaTHYECKOTO aHajiu3a Ha 0a30BOM ypOBHE
oTBoauTCs 2 yaca B Henenro B 10 kimacce u 3 gaca B Henento B 11 kiacce, Bcero 3a nBa roga ooyuenus — 170
YacoB.

COJAEP/KAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia 1 BBIYMCTICHUS

Pammonanbueie  yncna. OOBIKHOBEHHbIE M JICCATUYHBIC JPOOHM, MPOLEHTHI, OECKOHEYHBIE
nepuoanudeckue ApoOu. Apudmernueckue ONepaldd C paldOHAIBHBIMU YHCIAMH, MpeoOpa3zoBaHUs
YHCIIOBBIX BhIpaKeHH. [Ipumenenune nqpobdeil 1 mpoIeHTOB I PelIeHUs MPUKIAIHBIX 337a4 U3 Pa3IMuHbIX
OTpaciiel 3HaHUH U peaIbHON KU3HHU.

JlelicTBUTENbHBIE YKCTa. PanuoHanpHbBle W MppalMOHANbHBIE yucia. ApudmMeTHdeckue omnepanuu c
NeCTBUTENbHBIMU YHciIaMu. [IpubnuxEHHbIC BBIYUCICHUS, MpPaBUiIa OKPYIJICHHS, MPUKUAKA U OICHKA
pe3yJibTaTa BEIYMCIECHUMN.

Crenens ¢ nensiM nokazarenem. CtanaapTHasi popma 3aIucH IeUCTBUTENBHOTO yKcna. Mcnonas3oBanue
MOJXOAAIIEH (POPMBI 3aIMCH EHCTBUTEIBHBIX YHCEIN U PEIICHUS MPAKTUYECKUX 3a/1a4 M TPEICTaBICHUS
JAHHBIX.

Apudmerndyeckuii KOpPEHb HATypalbHOH cTerneHu. JIeWCTBUS ¢ apuUPMETHYECKUMU KOPHIMH
HaTypaJbHOM CTEIEHHU.

CuHyC, KOCUHYC M TaHI'€HC YHCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI€HC YHCIOBOTO
aprymMeHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHUsL.

IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHUH. OCHOBHbIE TPUTOHOMETPUYECKUE (POPMYJIBL.

VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemenne HepaBeHCTBAa. MeTo HHTEpBAJIOB.

Perienue nesbx U IpoOHO-PAIMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemenne nppanvoHanbHbIX YPABHEHUN U HEPABEHCTB.

PeleHne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHne ypaBHEHUH M HEPABEHCTB K PEIICHUI0 MATEMATHMYECKUX 3a7ad M 3a7a4 U3 Pa3IudHbIX
obJacTeil HayKH U peallbHOM KHU3HH.

DOyHKIUH U TPadUKH

Oynk1us, cnocoOsl 3aganus GyHkuuu. I'paduk Gpynkuun. BzaumHo oOpaTHble GyHKINH.

OO6nacTh ompeneneHuss M MHOXKeCTBO 3HadeHMH ¢yHkuuu. Hymun ¢yaxuun. IIpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUH.

Crenennast pyHKIMS ¢ HaTypaJdbHBIM W IIeJbIM Moka3atenem. E€ cBoiictBa u rpaduk. CBoiicTBa U
rpaduK KOpHS N-Oi CTENEHH.

Tpuronomerpuyeckass OKpPYKHOCTb, OIpENEICHHEe TPUTOHOMETPUUECKUX (PYHKIMH YHUCIOBOTO
apryMeHTa.

Hauvana MmaTeMaTH4ecKOro aHaIn3a

[TocemoBaTenbHOCTH, CIIOCOOBI 3aJaHUS TTOCIIeI0BAaTeIbHOCTE. MOHOTOHHBIE OCIEAOBATEIBHOCTH.

Apudmernueckass M TeoMmeTpuueckas mporpeccud. beckoHeuyHo yOBIBarolas TreoMeTpuyecKas
nporpeccusi. Cymma 0eckOHEUHO yObIBaroIIel reoMeTpuieckoi mporpeccuu. @opmyna ca0KHBIX TPOLEHTOB.
Vcnonb30BaHue MPOrpeccHH ISl PELICHUs PeAIbHBIX 3a/1a4 MPUKIJIAIHOTO XapaKTepa.

MHo:xecTBa U JIOTUKA

MHoOXecTBO, omepanuu Haj MHOXecTBamu. J(marpammel Ditnepa—Benna. [Ipumenenne TeopeTuko-
MHO’KECTBEHHOIO anmnapara i ONMCAHUs PEATIbHBIX MPOLIECCOB U SBJICHUN, IIPU PELICHUU 3a/1a4 U3 JIPYTUX
y4eOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CIeACTBUE, 10KA3aTEIbCTBO.



11 KJIACC
Yucsa v BbIYUCICHUSA
HatypanbeHble u nienble yncina. [Ipu3Haku AeTMMOCTH HEIbIX YHCEIT.
Crenensb ¢ pallMOHaIbHBIM Moka3areneM. CBOMCTBa CTEICHHU.
Jlorapudm yucna. JlecaTuyunbie U HaTypajabHbIE JOrapu(MBbI.

YpaBHeHUs] 1 HEPABEHCTBA

[IpeoOpa3zoBanue BeIpaKEHUH, COIEPIKAIINUX JTOTapHPMBI.

[Ipeobpa3zoBanue BeIpaXE€HUN, COAECPKAIINX CTEIICHU C PAIlMOHAIBHBIM MTOKa3aTeJIeM.

[Ipumepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IToka3aTenbHbIE ypaBHEHHS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHS 1 HEpaBEHCTBA.

Cucrtembl JTUHEWHBIX YypaBHEHMM. PelieHue mpuUKIaaHbIX 3a7ad C MOMOIIBIO CUCTEMBI JIMHEUHBIX
YpaBHEHUU.

CucTtembl 1 COBOKYITHOCTH PallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMmeHeHrue ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTMYECKMX 3ajay M 3ajad U3
pa3nuYHBIX 001aCTe HAYKH U pPeaIbHOM KU3HH.

DOyHKINHA U TPaPUKH

Oynkus. Ilepuommueckue ¢yHkmuu. [IpomMexyTkKm MOHOTOHHOCTH (DYHKIMH. MaKCHUMyMBl |
MUHUMYMBI GyHKIMU. Hanbonblee 1 HauMeHblee 3HaueHHe (PyHKIIUU Ha IPOMEXYTKE.

Tpuronomerpruueckue GyHKIMH, UX CBOWCTBA U TPapUKU.

[Toka3zarenbHas u norapupmuueckas GyHKIHUH, X CBOMNCTBA U Tpa(UKH.

Ncnonb3oBanue rpadukoB GYHKIUN A1 PEIICHUS YPABHCHUH U JIMHCWHBIX CUCTEM.

Hcnonb3oBanue rpagukoB (QYHKUUH U1 UCCIEAOBAaHMS IPOLECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT MPU PEUICHUM 3a/1a4 U3 APYTrUX YU€OHBIX IPEIMETOB U PEATILHOM KU3HU.

Hayana maTemMaTH4yecKoro aHajaimsa

HenpepsiBHble pyHKIMU. MeTOA HHTEPBAIOB JJIS pEIIEHUS] HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI TIPOU3BOIHOM.

[TpousBonHble  sneMeHTapHbIX  GyHKUUHA. DopMyabl  HAXOXKACHUS  HPOM3BOJHOW  CYMMBI,
MIPOM3BE/ICHUS U YaCTHOTO (PYHKIIHH.

[IpumeHeHne TPOM3BOJHONW K HCCIEIOBaHUIO (YHKIMI HAa MOHOTOHHOCTb UM 3KCTPEMYMBI.
Haxoxaenne HaubobIIero 1 HauMEHbILIEro 3HaYeHHs] QYHKIIMU Ha OTPE3KeE.

[IpuMeHeHrnEe MPOM3BOAHOM JUIsl HAXOXAECHUS HAWIIYUIIETO PEIICHHs B NPUKIAAHBIX 3ajadax, s
OTIpesieNIEeHUs] CKOPOCTH IPOLIecca, 3aIaHHOT0 (OpMYJIOi UITH rpapuKOM.

ITepBooOpaznas. Tabmauia nepBooOpa3HbIX.

Hurterpan, ero reomerpuyeckuidi W (uU3MUECKU CMbICT. Beruucienue wuHTErpaiga mo Gopmyne
Herorona—IJlelibHuna.

INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenue yuebHoro npeamera «MaremaTHKa» JOJKHO 00ecriednBaTh JIOCTHKEHUE Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus CIEIYIOMINUX JIUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX
pe3yJbTaToB:

JIMUHOCTHBIE PE3YJIBTATBI

JlnuHOCTHBIE  pe3ynbTaThl  OCBOGHHUS  TPOrpaMMmbl  ydeOHOro  mpeamera  «MaremaTtuka
XapaKTEePU3YIOTCS:

I'parkgaHCKOE BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUU 00YyJAOIIErocs Kak aKTUBHOTO M OTBETCTBEHHOTO YJIeHA
pOCCHIICKOTO 00IIecTBa, MPEACTaBICHUEM O MAaTeMaTHYECKHX OCHOBAaX (YHKIIMOHUPOBAHUS PA3TUIHBIX
CTPYKTYp, SIBICHUW, TPOIENyp TpakIaHCKOro oOmiectBa (BBIOOPBI, OMPOCHI M TMp.), YMEHUEM
B3aMMO/ICHCTBOBATH C COIIMAIIBHBIMUA MHCTUTYTaMHU B COOTBETCTBUU C MX (DYHKIIMSIMU U HAa3HAUYCHUEM.

[laTpuoTHYeCKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO POCCHUMCKON TPAKIAHCKOW HMICHTHUYHOCTH, YBWKEHUS K TMPOILIOMY H
HACTOSAIIEMY POCCHUMCKOM MAaTeéMaTHKH, IEHHOCTHBIM  OTHOLIEHHEM K JOCTHKEHUSIM  POCCUUCKUX




MAaTeMaTUKOB M POCCHUMCKOM MaTeMaTHYECKOW IIKOJbI, K HMCIOJIb30BAHUIO ATHUX JOCTHXKEHUW B JAPYrHUX
HayKaX, TEXHOJIOTHSIX, Cepax IKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCHUTAHUS

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoaa; CcHOpMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, JTUYECKOTO TIOBEACHHS, CBSI3aHHOTO C MPAKTHYECKUM IPUMEHEHHEM JOCTIKCHMA HAyKH |
JeSTEIbHOCThIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TIOCTPOCHUE YCTOMIMBOTO Oy TyIIIEro.

OCTEeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKIIOYas OSCTETUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aja4, PEIICHUH, PAaCcCYXICHHH; BOCIPUUMYHBOCTHIO K MAaTEMAaTHYCCKUM acCIEKTaM pa3IudHBIX
BHJIOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHKE:

c(OPMUPOBAHHOCTHIO YMEHHUSI TPUMEHSATh MAaTEMaTHYEeCKHEe 3HAHHWS B HMHTEpPEcax 370pPOBOTO U
0e3omacHOTO 00pa3a JKWU3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO (370pOBOE IHUTaHHUE,
cOamaHCHPOBAHHBIM PEXHUM 3aHSATUH W OTIbIXA, PETyIspHas (QU3NYECKas aKTUBHOCTH); (U3HUECKOTO
COBEPIIICEHCTBOBAHUS, TIPH 3aHATHSAX CIIOPTUBHO-03/I0POBUTEIBLHOMN JCSITEILHOCTHIO.

TpynoBoe BOCIUTAHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYIOJIOOHSI; HHTEPECOM K pas3audHbiM chepam
npodecCHOHATLHOM JEATeTbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPUIOKCHUSIMH, YMEHHEM COBEPIIATh
OCO3HaHHBIN BbIOOp OyayIiei nmpodeccuu U peaan30BbIBaTb COOCTBEHHBIC JKU3HEHHBIE IJIaHbl; TOTOBHOCTHIO
U CIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOPAa30BAHUIO HAa TMPOTSHKEHUW BCEH KHU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a7a4 MaTeMaTH4eCKON HampaBIeHHOCTH.

DKOJIOTrHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO SKOJIOTMUECKON KYNbTYPbl, TOHUMAHUEM BIHUSHUS COLUATBHO-I3KOHOMHYECKUX
MPOILIECCOB HA COCTOSHUE MPHPOJHON ¥ COIHAIBHON Cpeipl, OCO3HAHWEM TJ00aThbHOIO XapakTepa
AKOJIOTHUYECKUX TPOOJIEM; OpHEHTAaIlMeld Ha NMPUMEHCHHME MAaTeMaTHYeCKHX 3HAHMHK JUIS pelIeHUs 3ajad
B 00JIaCTH OKPYKAIOIICH CpPe/bl, TUIAHUPOBAHHS MOCTYIIKOB M OIICHKU HMX BO3MOJKHBIX ITOCIICICTBUU IS
OKpY>KaroIen Cpeibl.

IleHHOCTH HAYYHOI'O ITO3HAHMS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKU U
OOIICCTBCHHON MPAKTUKK, MOHMMAaHUEM MAaTeMAaTHYECKON HAayKU Kak c(epbl YeJIOBEUSCKON NesTeIbHOCTH,
3TanoB €€ pa3BUTUSA W 3HAYUMOCTH ISl Pa3BUTHS ILHMBWJIM3AIMH; OBJIAJICHUEM S3BIKOM MAaTeMaTHUKH W
MaTeMaTUYeCKOW KYJIbTYPOW KakK CpPEICTBOM IMO3HAHHUS MHUPA; TOTOBHOCTHIO OCYIIECTBIISITH MPOCKTHYIO H
HCCIEA0BATENbCKYIO AESITENbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

MeTtanpeamMeTHble  pe3yibTaTbl OCBOCHHS IPOrpaMMbl  y4eOHOro mpenmera «MaTemMaTHKa»
XapaKTepU3yIOTCSl  OBJIAJICHUEM  YHUBEPCAJIbHBIMU HO3ZHAGAMENbHBIMU OCUCMBUAMY, — YHUBEPCAbHBIMU
KOMMYHUKAMUBHLIMU OeliCMBUAMU, YHUBEPCANbHBIMU Pe2YIAMUSHbIMU OeUCEUIMU.

1) Yuusepcanvuvie nosnasamensusle oeticmesusi, obecneuusarom Gopmuposanue 0az06bix
KOCHUMUBHBIX NPOYECCO8 00 Yaowuxcs (0ceoenue Memooo8 NO3HAHUS OKPYHCAIOUie20 Mupa, npumeHeHue
JI02UYeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHuu pabomams ¢ ungopmayueti).

ba3oBble TOrMYECKHUE NEUCTBUS:

BBISIBJISATh M XapaKTePU30BaTh CYIICCTBCHHBIC NPHU3HAKH MAaTEMAaTHYCCKUX OOBEKTOB, TOHSTHH,
OTHOIICHUN MEXIy MOHATHUSAMHU; (POPMYIUPOBATH OMpPEACNCHUS] TMOHSATUHN; yCTaHABIUBATh CYIIECTBEHHBIN
MpU3HAK KJIAacCU(pUKALMU, OCHOBAHUS JIJIs1 0000IIEHUS U CPAaBHEHUSI, KpUTEPUHU TPOBOAMMOIO aHAIIN3a;

BOCIIPUHUMATh, (DOPMYIHPOBATHh U MPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIBHBIE U OTPUIIATENBHEIE,
¢IMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,

BBISIBJISITH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U TMPOTUBOpeYHs B (akTaxX, JaHHBIX,
HAOJTIOJICHUSX W YTBEPXKACHUSIX; TIPeIaraTh KPUTSPUH JIJIS BBISIBIICHUS 3aKOHOMEPHOCTEH 1 TIPOTHUBOPEHUHIA;

JIeNIaTh BBIBOJIBI C MCIIOIH30BAaHUEM 3aKOHOB JIOTUKH, EAYKTUBHBIX U HHIYKTHBHBIX YMO3aKIIIOUECHUH,
YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOANTH CaMOCTOSITENIBHO JIOKA3aTeNbCTBA MAaTEMaTHYECKUX YTBEPXKACHWH (TpSAMBIE U OT
MIPOTUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, TPUBOIWTH IMPUMEPBI W KOHTPIPUMEPHI; O00OCHOBHIBATH
COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BbIOMpaTh crI0CcO0 perieHus yueOHOM 3a1aul (CpaBHUBATh HECKOJIbKO BApPHAHTOB PEIIEHNUs, BHIOMPATh
Ham0OoJee MOAXOAANIUN C YIETOM CAMOCTOATEIHHO BBIICTICHHBIX KPUTEPHUER).




bazoBrIe nccaenoBaTeIbCKIE NICHCTBUS:

HCIIOJIb30BaTh BOIPOCH! KaK MCCIIENOBATENLCKUM HHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH BOIIPOCHI,
(dbuKcupyromue mpoTUBOpEUHe, MpobieMy, yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH THIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIUIO, MHCHHE;

MPOBOJIUTH CAMOCTOSITEJILHO CIUIAHUPOBAHHBIA HSKCIEPUMEHT, HCCICIOBAHUE 110 YCTaHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBICHHS, TPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXTY
00BbeKTaMu, SIBJICHUSIMH, ITPOIIECCAMH;

CaMOCTOSITENILHO ~ (hOpMYNIHpOBaTh O0OOIIEHUST ¥ BBIBOJIBI IO pe3yidbTaTaM IPOBEIEHHOTO
HaOJII0JICHUS, UCCIICIOBAHMSI, OIIEHUBATh JIOCTOBEPHOCTD MOTYYEHHBIX PE3YJIbTATOB, BHIBOJOB M 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IMPOLIECCA, a TAKKE BBIJIBUTATh MPEANONOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nadopManmeii:

BBISBIIATH JAeUIUTHI UHPOpPMALIUK, JaHHBIX, HEOOXOAMMBIX JIJIi OTBETa HA BOINPOC W JJIsI PEUICHUS
3aJ1a4u;

BBIOMPaTh MHPOPMAIMIO M3 WCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh H
MHTEPIPETHPOBATH HHPOPMAIIHIO PA3INIHBIX BHIOB B (POPM MpeaCcTaBICHUS;

CTPYKTYpUPOBaTh HWH(MOPMAIUIO, TMPEACTaBIATh ©€ B pa3IMUHbIX (GopMax, HUIFOCTPUPOBATH
rpaduyuecKy;

OLICHUBATh HAAEKHOCTh HH(OPMALIUY TTO CAMOCTOSTENBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanvhvle KOMMYyHUKamMugHbwle 0eticmeusi, 06ecneyusaom c@opMuposanHoCns COYUATIbHBIX
HABLIKOB 00YUAIOUJUXCHL.

Oo1ieHue:

BOCIPUHUMATH U (HOPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUHU C YCIOBUSIMU U LEJSIMH OOILEHUS; SICHO,
TOYHO, TPAMOTHO BBIP@XKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS 10
XOJy pellIeHus 3ajaui, KOMMEHTHPOBATh IMOTYYCHHBIN Pe3yNbTar;

B x0/I¢ OOCYKIEHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI, MPOOJIEMBI, PeIIaeMoi
3aJlauM, BbICKA3bIBaTh MJICH, HALIEJICHHBIC HAa TIOUCK PEIEHUS; COTMIOCTABIIATh CBOU CYXKJICHUS C CYXKICHUSIMU
JIPYTUX YYaCTHUKOB JHajora, OOHapyXXWBaTh pa3jMdhe M CXOACTBO TIO3WIIHMIA, B KOPPEKTHOW Qopme
(dbopMynupoBaTh pa3HOTIACHs, CBOM BO3PAKECHUS;

MPEJCTaBIATh  PE3yJdbTaThl  PEIICHHWS  3aJadd, OKCIICPUMEHTa, HWCCICJAOBAaHUS,  IPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (hOpPMAT BBICTYIUICHUS C YYETOM 3a]1a4 MPE3EHTAIUU U OCOOEHHOCTEH ay TUTOPUH.

CoTpyIHUYECTBO:

MOHUMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHAHOW W WHIAMBUAYAIbHONH pabOTHI MPH pEUICHUH
y49eOHBIX 3a]a4; MPUHAMAThH IIeJh COBMECTHOW JCSTENLHOCTH, TUIAHUPOBATH OPTAaHU3AIUI0 COBMECTHOM
paboThl, pactpeaensTh BUIbI paboOT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3ynbTaT paboThl; 00001IaTh
MHEHHS HECKOJIBKUX JIIOCH;

y4acTBOBaTh B TPYIIOBBIX Gopmax paboThl (0OCYKIAeHHsS, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBI» H
WHBIC); BBITIOJHATH CBOIO YacTh PaOOTHI U KOOPJIUHUPOBATH CBOW JCHCTBHS C JAPYTUMHU WICHAMU KOMAaH]IBI;
OILICHMBATh KAa4eCTBO CBOETO BKJaJia B OOLIUI MPOIYKT MO KPUTEPUAM, CPOPMYITHPOBAHHBIM YYACTHHUKAMHU
B3aNMOJICHCTBHS.

3) Vuusepcanvuvie pezyisamusnsle oeiicmeus, 0becnedusaiom @GopmMuposanue CMblCI08bIX YCMAHOBOK
U JHCUSHEHHBIX HABLIKOB JIUYHOCHIU.

CaMoopranmsanus:

COCTaBJIATh IUIAH, AJITOPUTM PEIICHHS 3aJa4d, BBIOUPATH CIIOCO0 pENIeHHS ¢ YYETOM HMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTHI PELICHUH C
y4€TOM HOBOM WH(OpMaIuu.

CaMOKOHTPOJIb.

BJIQJICTh HAaBBIKAMHU ITO3HABATEIBHOW PEQIICKCHH KaK OCO3HAHHS COBEPIIAEMbIX JCHCTBUH W
MBICITUTENBHBIX TPOIIECCOB, UX PE3YyIbTATOB; BIAJETh CIOCOOAMU CAMOMIPOBEPKH, CAMOKOHTPOJIS Mpoliecca u
pe3yibTaTa peleHrus MaTeMaTHIeCKOM 3a1a4u;

MPEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH MPHU PEIICHUU 33aa4i, BHOCUTh KOPPEKTUBHI B
JeSTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, TAHHBIX, HAWJCHHBIX ONIHOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJabTaTa IENU M YCIOBHUSAM, OOBSCHATH MPUYMHBI JOCTHIKEHHS WIIH
HEJOCTHIKCHHSI PE3YJIbTATOB JISATEIHHOCTH, HAXOIUTh OIMUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI



OcBoenue yueOHOro Kypca «Anredpa M Hayaja MaTeMaTUYECKOTO aHallM3a» Ha YPOBHE CPEIHEro
obmiero o0pazoBaHMs JOHKHO 00ECIEUMBATH TOCTHIKEHHE CIEAYIOIIMX IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB:!
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Yuciia v BLIYHCIEHUS

OnepupoBarh MOHATHSAMH: PAlMOHAILHOE U JCHCTBUTEIHHOE YHCIIO, OOBIKHOBEHHAS M JICCATUYHAS
IpOOb, IPOIIEHTHI.

BeimonusaTe apudmeTnyeckue onepanuu ¢ paiuoHAbHBIME U JICHCTBUTEILHBIMUA YHCIIAMHU.

BrimonHaTe npuOMMKEHHBIE BBIYUCIICHUS, HWCIIONB3YS IpaBUiia OKPYTJEHHUS, NeJaTh NPUKHIKY H
OLIEHKY pe3yJIbTaTa BEIYMCIIECHUMN.

OnepupoBarh TOHATHSAMHU: CTENEHb C IEJIbIM IIOKazaTeleM; CTaHaapTHas ¢opMa 3alucu
JNCHCTBUTENLHOTO YHWCIIA, KOPEHb HATypaJIbHON CTENEHU; HCIOJL30BaTh MOIXOSMIIYI0 (OpMYy 3amucu
JEWCTBUTEIbHBIX YUCEN U1l PEIICHUS TPAKTUYECKUX 3a7a4 U MPEACTaBICHUS TaHHBIX.

OnepupoBarh MOHATUSIMHU: CHUHYC, KOCHHYC M TAHTE€HC IMPOM3BOJBHOTO YIJIA; MCIOJIL30BaTh 3aIUCh
MIPOM3BOJILHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE (DYHKITHH.

YpaBHeHNsI 1 HEPABEHCTBA

OnepupoBaTb HOHATUAMU: TOXKIECTBO, YpaBHEHHME, HEPABEHCTBO; IL€JI0€, PallMOHAIBHOE,
UppalnoHalIbHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YpaBHEHUE,

BoinonHATe 1peoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUH W pellaTh TPUTOHOMETPUYECKUE
ypaBHEHUS.

BoinonHATe npeoOpa3oBaHMs LENbIX, PAllMOHAIbHBIX U HPPALMOHAIBHBIX BBIPAKEHUN U peIlaTh
OCHOBHBIE TUIIBI IEJIBIX, PALIMOHATIBHBIX U UPPALMOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IpumeHsTh ypaBHEHUS U HEPAaBEHCTBA JJISl PEIICHUsS MATEeMATUYECKUX 3aJad U 3a/ad U3 PasInyHbIX
o0ractell HAyKH U peaslbHOM JKU3HU.

MonenpoBaTh pealbHblE CHUTYallud Ha S3bIKE ainreOpbl, COCTaBISATh BBIPAKEHHUS, YpaBHEHUS,
HEpPaBEHCTBA [0 YCIOBUIO 3aJ1a4H, UCCIEI0BATh IOCTPOSHHbIE MOJIENIN C UCIIOJIB30BAaHUEM alrapara aareopsl.

DYyHKUMH U TPAaPUKHU

OmnepupoBarh MOHATUAMU: QYHKIIHS, CIIOCOOBI 3a1aHusl QYHKIMH, 00JIaCTh OMPEEICHUS U MHOKECTBO
3Ha4eHUu QyHKIUH, rpaduK QYyHKINN, B3aUMHO 0OpaTHbIE (DYHKIMH.

OnepupoBaTh MOHATUSAMM: YETHOCTh M HEYETHOCTh (DYHKIUHM, HYIM (YHKIHMH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBatek rpaguky GQyHKIMHA U1 peLIeHns: ypaBHEHUH.

Crpouth M uuTaTh rpa@uKu JTUHEHMHON (YHKIMH, KBAaAPAaTUYHON (DYHKUMHU, CTENEHHONW (PYHKIMU C
LIEJIBIM [TOKa3aTesIeM.

Hcnonb3oBatk rpaduky GyHKIMH AJ1 UCCIEA0BAaHUS MPOIECCOB M 3aBUCUMOCTEN MPH pELIeHUH 3a]1au
U3 IPYTUX Y4YeOHBIX MPEIMETOB M PpEalbHOM JKM3HU; BBIpakaThb (OPMYJIaMU 3aBHUCUMOCTH MEXIY
BEITMYNHAMU.

Hauaja MaTeMaTH4YeCKOI0 aHAJIN3a

OnepupoBath MOHATHAMHU: TOCIEI0BATEILHOCTD, apuMETHUECKAsI U TEOMETPUYECKas TIPOTPECCHH.

OnepupoBaTh MOHATUSIMH: OECKOHEYHO yOBIBAIOIIAsi T€OMETpUUECKasi MPOTrpeccus, CyMMa OECKOHEYHO
yOBIBaIOIIEH reOMETPHUECKON TIPOTPECCHH.

3ajaBaTh OCIIEIOBATEIFHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnons3oBarh CBOMCTBA MOCIEIOBATEIBHOCTEM M MPOrPECCHi Il PEIICHMs] pPealibHbIX 3ajad
MIPUKJIATHOTO XapaKTepa.

MHoskecTBa M JJOTHKA

OnepupoBaTh NOHATUSIMHU: MHOKECTBO, ONIEPALIMHN HA/l MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT JJi1 ONMUCAaHMS PEAbHBIX MPOLECCOB U SBJICHUH,
IIPH PEIICHUH 3a7a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTh MOHIATHIMU: OTPEICIICHUE, TEOPEMA, CIICJICTBUE, JOKA3aTEeIbCTBO.

11 KJIACC



Yucyia 1 BLIYUCTIECHUS

OnepupoBarh MOHATUSAMH: HATYpaJIbHOE, 1I€JI0€ YMCIIO; MCIOJIb30BaTh MPU3HAKU ACIMMOCTH IIEJIBIX
YHUCeJl, Pa3I0KEHHE YhCciia Ha MPOCThIE MHOXKUTEIH JIJIsI PEIICHHS 3a/1a4.

OnepupoBarh MOHATUEM: CTETICHb C PAllMOHATBHBIM ITOKA3aTEIEM.

OnepupoBaTh MOHATHAMHU: JTOTapU(PM YHCIIA, JECATUIHBIC U HATYpaJIbHbIC JIOTApU(PMBI.

YpaBHeHHsI 1 HEPABEHCTBA

[IpumeHsTh CBOMCTBA CTENEHU s I[peoOpa3oBaHUsl BBIPAKEHUM; ONEPUPOBATh IOHATHIMMU:
MOKa3aTeIbHOE YypaBHEHHME U HEPAaBEHCTBO; peEIIaTb OCHOBHBIC THUIIBI [OKA3aTelIbHBIX YpaBHEHUU U
HEPABEHCTB.

Bomonusate npeoOpa3oBaHusl BBIPAKEHUH, COAEpKAIUX Jorapu(mbl; ONEpUpOBaTH MOHATUSMU:
norapuMUYECKOe YpaBHCHHE W HEPAaBEHCTBO; PEIIaTh OCHOBHBIC THUIIBI JIOTAPU(DMUUYCCKUX ypaBHEHUU U
HEPaBEHCTB.

Haxonuts pemienust IpoCTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHSATUSMU: CUCTEMa JMHEHHBIX YpaBHEHHH M €€ pelleHHe; HCIOJIb30BATh CHCTEMY
JIMHEUHBIX ypaBHeHI/If/'I JJI1 pCHICHUS MPAKTUYCCKUX 3aaa4.

HaxomuTh perienus npocTelmx CUCTEM U COBOKYITHOCTEH palliOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB.

MOI[GJ'H/IpOBaTI) pCaJIbHBIC CHUTyallUM Ha SA3bIKC aJIFe6pI)I, COCTAaBJIATh BBIPAXKCHUSA, YPaBHCHUA,
HEPABEHCTBA U CUCTEMBI IO YCIOBHUIO 3aJlayM, HCCJIEI0BAaTh IOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM
ammapara anreOphbl.

DOyHKINH U TPaPUKH

OmnepupoBaTh MOHATHAMU: IEpUOTUYECKast (DYHKIHS, TMPOMEKYTKH MOHOTOHHOCTH (YHKIWH, TOUKH
IKCTpeMyMa (YHKIMH, HanOOJbIIee ¥ HauMEHbIlee 3Ha4eHUs] (QYHKIIMM HAa MPOMEKYTKE; MCIIOJIb30BaTh MX
IS MiccTieToBaHus (DYHKIIMH, 33JaHHON TPaPUKOM.

OmnepupoBaTh MOHATUAMHU: TpadUKd IOKa3aTelIbHOH, JOorapu(MUUYECKOM M TPUTOHOMETPUUYECKUX
¢byHKIMH; M300pakaTh WX HAa KOOPAMHATHOW IJIOCKOCTH WM HCIOJNB30BaTh Ui PEIICHUS YpaBHEHUH |
HEpPaBEHCTB.

N300pakaTh Ha KOOPAMHATHOW TUIOCKOCTH TpadUKH JTUHEWHBIX YpaBHEHHH W MCIOJIB30BATh WX JUIS
peLIeHHs CUCTEMbI TMHEWHBIX YpaBHEHHI.

Hcnonp3oBate rpaduku GyHKIUH U UCCIETIOBAHUS TPOLIECCOB M 3aBUCUMOCTEH U3 IPYTUX Y4eOHBIX
JMCLUIUINH.

Hauaja MaTeMaTH4YeCKOI0 aHAJIN3a

OnepupoBarh TMOHATHSMH:  HENPepbIBHAS  (QYHKIHS; IPOU3BOAHAS  (DYHKIMK;  HUCIOIB30BaTh
reoMeTpUUYeCKUi U GU3NYECKUIN CMBICI IPOU3BOIHOM JIJIS peIIeHHs 3a/1a4.

HaxomuTh MpOU3BOHBIC 3JIEMEHTAPHBIX (YHKIIMHA, BBIYUCIISATH MTPOU3BOHBIC CYMMBI, TIPOU3BEICHUS,
9acTHOTO (yHKITUH.

Hcnonb30BaTh TPOW3BOIHYIO JUISI HCCICAOBaHUS (YHKIIMM HAa MOHOTOHHOCTh U JKCTPEMYyMHI,
MIPUMEHSITh PE3yIbTaThl UCCIIEIOBAHUS K TOCTPOCHHUIO IpahuKoB.

Hcnonp30BaTh MPOU3BOIHYIO JIIT HAXOXJICHUS HAWIYYIIErO PEIICHUsS B MPUKIAIHBIX, B TOM YHCIE
COIMAILHO-D)KOHOMHYECKHUX, 3a7a4ax.

OnepupoBaTh MOHATHSAMH: IEPBOOOpa3HAs W WHTETPAT;, MOHWUMATh T'€OMETPHUYSCKUNW W (PU3NICCKUIT
CMBICJ UHTETpaa.

HaxomuTe miepBoOOpa3HbIe 3JIEMEHTApHBIX (YHKIUH; BBIYHUCIATH WHTErpan mo ¢opmyne HproToHa—
Jleiibumria.

Pemarp mpukimagHble 337a4d, B TOM YHCJIE COIUATBHO-IKOHOMHYECKOTO M (DPU3MUYECKOTO XapakTepa,
CpeICTBaMHU MaTeMaTUYECKOTO aHaIn3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne HaumenoBanue pa3zenoB 1 TeM IPOrpaMMbl KomnnuectBo yacos DnexTpoHHbIE (IIUPPOBLIC)
/11 Bcero | KoHtponbHbIe [IpakTnueckue o0pa3oBaTeNbHbBIC PECYPCHI
paboThl paboThl
1 MHoecTBa palMOHAJIBHBIX U JEWCTBUTEIBbHBIX YUCEN. 14 1
PanmonanpHble ypaBHEHUS U HEPABEHCTBA
2 @ynkiun 1 rpapuki. CTeneHp ¢ IeJIbIM M0Ka3aTeleM 6
3 Apudmerndeckuii KopeHb n—0# cTeneHu. MppannoHanbHbIe 18 1
ypaBHEHUS U HEPABEHCTBA
4 Dopmybl TPUrOHOMETpHH. T pUrOHOMETpHYECKHUE YPaBHEHUS 22 1
5 [TocnenoBaTeIbHOCTH U IPOIPECCHU 3)
6 [ToBTOpeHune, 06001eHNE, CHCTEMAaTH3aIUs 3HAHUH 3 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
11 KJIACC
No HaumeHnoBaHue pa3aenoB v TeéM IPOrpaMMBbI KonnuecTBo yacos DnexTpoHHbIE (IIUPPOBLIE)
1/ Bceero KonTpoJibHbIE [IpakTnueckue 00pazoBaTebHbIC PECYPCHI
paboThl paboThI
1 Crenens ¢ pallMoOHAIBHBIM MOKa3aTesneM. [lokazarenpHas 12 1
¢bynkmus. [lokasaTenbHble ypaBHEHUS U HEPABEHCTBA
2 Jlorapudmuueckas pynkuus. Jlorapupmudeckue ypaBHEeHHs 12
1 HEPAaBEHCTBA
3 Tpuronomerpuueckre GyHKIUN U UX TpapUKH. 9 1
TpuronomeTpruyeckue HepaBeHCTBA
4 [IpousBoaHas. [IpumeHeHne mpou3BOgHON 24 1
5 WHTerpan u ero npruMeHeHHsI 9
6 Cucremsl ypaBHEHUN 12 1
7 HatypasnbHble 1 11eNbIe Yncia 6
8 IToBTOpeHme, 06001IeHNE, CCTeMaTH3allks 3HAHUN 18 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYHEHUKA




METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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