


HOACHUTEJBHAS 3AITUCKA

Pabouass mporpamma yuyebHOro Kypca «Airebpa M Hayala MaTeMaTUYECKOro aHanu3a» 0a30BOTO YpPOBHS IS
obOygarormuxcst 10 —11 xmaccoB pa3paboTtaHa Ha ocHOBe DenepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa
cpenHero oOmiero o0pa3oBaHHsA, ¢ YU4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEIBSABISIEMBIX K MaTEMaTHYECKOMY
o0pa3oBaHMIO, U TPATUIUNA poccuickoro obpaszoBanus. Peanmuzamus nmporpaMMbl O0OECIICUMBAET OBJAJCHUE KITFOYEBBIMU
KOMIIETCHIIUSIMH, COCTAaBJSIOIIMMU OCHOBY IS CaMOpPa3BUTHUA W  HEMNPEPHIBHOTO 00pa3oBaHUsl, IEJIOCTHOCTD
0O0I1IeKYJIbTYPHOTO, TUYHOCTHOTO U MTO3HABATEIBLHOIO PA3BUTHUS IMYHOCTU 00YUAIOIIINXCSI.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa n Havaga MaTeMaTHYECKOTO aHAIN3ay SIBJISCTCS OJHUM M3 HanOoJiee 3HAYMMBIX B TIPOrpaMMe CTapIeit
IITKOJTBI, TIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIeYMBaEeT WHCTPYMEHTAJIBHYIO 0a3y IS W3yYeHUS BCEX ECTECTBEHHO-
HAay4YHBIX KypCOB, a C JIPyroil CTOPOHBI, (OPMHPYET JIOTHUYECKOE W aOCTPAKTHOE MBINUICHHE Y4YaIlUXCsS Ha YpPOBHE,
HEOOXOAMMOM JJIsi OCBOCHHSI KypCcOB MH(POPMATHUKH, OOIIECTBO3ZHAHUS, UCTOPHH, CIOBECHOCTH. B paMkax maHHOTO Kypca
yJamuecs OBJAJECBAIOT YHHMBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTOpas (OpMyJIHpyeT CBOU JOCTHKEHUS B
MatemMaTudeckou gopme.

Kypc anreOpsl 1 Hauan MaTeMaTHYeCKOTo aHajan3a 3aKJIabIBaeT OCHOBY JIJISl YCIICITHOTO OBJIAJICHUS 3aKOHAMH (PU3UKH,
XUMUH, OUOJIOTHH, IOHUMAaHUS OCHOBHBIX TEHICHIIMI YKOHOMUKHU W OOIIECTBEHHOW KU3HU, TTO3BOJISIET OPUECHTUPOBATHCS B
COBPEMEHHBIX ITU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTUSX, YBEPEHHO HCIOJIb30BaTh WX B TMOBCEIHEBHOW >XKWM3HHU. B TOXe
BpeMs OBJIQJICHHE a0CTPAKTHBIMHU U JIOTUYECKU CTPOTMMH MATEeMAaTHYECKUMU KOHCTPYKIIUSIMU Pa3BUBACT YMEHUE HAXOAUThH
3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHHHOCTH  YTBEPXKICHHUS, HCIIOJNB30BaTh 0000IIEHHE H  KOHKPETHU3AIHMIO,
aOCTparupoBaHWe W aHAIOTHIO, (OPMHUPYET KPEaTHBHOE M KPUTHYECKOE MBINUICHWE. B X07e¢ M3ydeHus anreOpsl M Hada
MaTeMaTUYeCKOro aHaju3a B CTapIlieid IIKOJe ydYalluecs TMOJIy4YaloT HOBBIM OMNBIT peHIeHUs NPUKIAJHBIX 3aad,
CaMOCTOSTEIILHOTO MOCTPOSHUS MaTEeMAaTHUYECKIX MOJIENCH peaTbHbIX CUTyalluii W WHTEPIPETAINH TOJyYCHHBIX PEIICHUH,



3HAKOMSTCS C MPUMEPAMH MAaTEMAaTHYECKHX 3aKOHOMEpPHOCTEW B NIPHUPOJE, HAyKE U B HMCKYCCTBE, C BBLAAIOLIMMHUCS
MATEMATUYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

Kypc o6mamaer 3Ha4MTEIBbHBIM BOCTIUTATEIBHBIM TIOTCHIIMAJIOM, KOTOPBIN peaanu3yeTcsl Kak 4epe3 yueOHbI MaTepHall,
CIOCOOCTBYIOMUN (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUSI, TAK U Yepe3 crenuduKy yueOHOU eITeTbHOCTH, TPEOyomIen
CaMOCTOSITEJIbBHOCTH, AKKYypPaTHOCTH, IPOJOJDKUTEIBHONM KOHILICHTPAllMM BHHUMAHHUS U OTBETCTBEHHOCTH 3a I1OJIyYCHHBIN
pe3yJIbTaT.

B ocHoBe meronuku oOyudeHus: ajreOpe M HadalaM MaTEMaTHUYE€CKOTO aHaliu3a JICKUT JEATCIbHOCTHBIM MPUHIIUI
o0yueHus.

CtpykTypa Kypca «Anrebpa W Havalla MaTeMaTHMYECKOrO0 aHaliW3a» BKIIOYAET CJCAYIOIMIHUE COAep>KaTeIbHO-
Meroanueckue JuHuM: «Yucna u BbrUHCIeHUs», «DyHKIMM U rpadukuy, «YpaBHEHUST W HepaBeHCTBay», «Hawana
MAaTeMaTUYECKOTO aHAIN3a», « MHOXKECTBA U JIOTHKa». Bce OCHOBHBIE COEPKATEIbHO-METOANYECKUE JIMHUN U3yYalOTCs Ha
MPOTSKEHUU IBYX JIET OOy4YEHHUs B CTapIllel IIKOJIE, €CTEeCTBEHHO JOMOJHSS IPYT IPyTa U MOCTEINEHHO HACKIIIAsCh HOBBIMU
TeMaMu W pazjeiiamu. J[aHHBIA Kypc SIBJSIETCS MHTETPATUBHBIM, MOCKOJBKY OOBEAMHSET B ceOe coaepkaHue HECKOJIbKUX
MaTeMaTUYeCKUX TUCIUILUIMH: anre0pa, TPUrOHOMETpHs, MaTeMaTUUECKU aHaiu3, Teopus MHOKecTB u jp. [lo mMepe Toro
KaK ydaluecsl OBJIaJIeBalOT BCE Oosiee MIMPOKUM MATEMAaTHYECKHMM afmapaTroM, Yy HUX MOCJeNoBaTeabHO (popmMupyercs u
COBEPILICHCTBYETCS YMEHUE CTPOUTH MATEMATHUYECKYH) MOJEIb PEAIbHOM CUTyallUH, MPUMEHATH 3HAHUS, MOJYYCHHBIE B
Kypce «Anrebpa W Hayaja MAaTeMaTHMYECKOro aHajau3a», JUIsl PElICHHs CaMOCTOSITENIbHO CQOpMYyIHpPOBAHHON
MAaTEMATUYECKOM 33a/1a4M, a 3aTEM UHTEPIPETUPOBATH MOJTYUEHHBINA PE3YJIbTAT.

ConepsxarenbHO-MeTOAUYEeCKas JTHHUS «Yucna W BRIYUCICHUS 3aBepiaeT (OPMUPOBAHUE HABBIKOB HCIIOIH30BAHUS
JICHCTBUTEIBHBIX YHCEN, KOTOpOe OBLJI0O HauyaTO B OCHOBHOW ImKosie. B crapmieit mikosne oco0oe BHUMAaHUE YACHSICTCS
(hOpMUPOBAHUIO TPOYHBIX BBIUUCIUTENIPHBIX HABBIKOB, BKIIIOYAIOIIMX B CE0S UCIIOIB30BaHUE PA3IUYHBIX (OpM 3amucu
JNEUCTBUTEBHOIO YKCJIa, YMEHUE PAMOHAIBHO BBIMOJHATh JCHUCTBUS C HUMH, JAENaTh MPUKHUIKY, OLECHUBATH PE3YJIbTarT.
OOyuaromuecs TOMy4YarOT HABBIKA MTPUONMMKEHHBIX BBIYMCICHUM, BBITIONHEHUS IEUCTBUM C YHCIaMH, 3allMCAaHHBIMU B
CTaHAApTHOU (opMe, NCITOTH30BAHUS MATEMAaTUUECKIX KOHCTAHT, OIICHUBAHUS YHCIIOBBIX BRIPAKCHHM.



JIunus «YpaBHEHUSI U HEPABEHCTBA» PEATU3YETCs HA MPOTSHKEHUU BCEro OOy4YEeHHs B CTapuIel IIKOJE, MOCKOJIbKY B
Ka)XJIOM pasjiesie IporpaMmbl MPelyCMOTPEHO PEIICHUE COOTBETCTBYIONIUX 3a/1ad. OOyyaromuecs: OBIaJAEBaOT Pa3IndHbIMU
METOJaMH PEIICHUS MEJIbIX, PAIlMOHAIBHBIX, UPPAITMOHATBHBIX, TTOKA3aTEIbHBIX, TOTAPU(YMHUIESCKIX U TPUTOHOMETPUICCKUX
ypaBHEHUH, HEPABEHCTB U UX cucTeM. lloydeHHbIE YMEHMSI UCIONB3YIOTCS TMPHU HMCCIEeNOBaHUU (YHKIHUA C MOMOUIBIO
MIPOU3BOHON, PEIICHUH MPUKIAIHBIX 33/a4 W 3a/lad Ha HAXOXKJCHUE HAMOOJBIIUX M HAMMEHBIINX 3HAYCHUM (PYHKIUU.
JlanHast conepkatelibHas JUHUS BKIIOYaeT B ceOs Takxke (POopMUpOBaHME YMEHUU BBIMOJIHATH Pacd€rhl Mo (Gopmysiam,
npeoOpa3oBaHus 1EIbIX, PAlMOHAIBHBIX, UPPAIMOHATIBHBIX M TPUTOHOMETPUUYECKUX BBIPAXKCHUM, a TaKXKE€ BBIPaKEHUU,
COJICpKaIllUX CTENeHU W Jjorapudmel. brarogapss HM3yd4eHHUIO anreOpanueckoro Marepualia ITPOUCXOJIUT JalibHeHIee
pPa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHUS ydanuxcs, GOpMHUPYIOTCS HABBIKU JIETYKTUBHBIX PACCYXKICHUM,
paboThl C CUMBOJIbHBIMU (pOpMaMu, MPEICTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJC PAaBEHCTB U HEPABEHCTB.
Anrebpa npemiaraet 3QpGEeKTUBHBIE UHCTPYMEHTHI JJIsI PEIICHUSI MPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 3aJ]lay, HarjsiHO
JEMOHCTPUPYET CBOM BO3MOXXHOCTHU KaK SI3bIKA HAYKH.

ConepxaTtenbHo-MeToandeckast JuHUS «DyHKIUU U TpaduKu» TECHO TepervieTaeTcss ¢ IPYyTUMH JIMHUSIMU Kypca,
IIOCKOJIBKY B KaKOM-TO CMBICJIE 3aJaE€T MOCJIEN0BATEIIbHOCTh U3YUYEHUsI MaTepuaina. M3yueHne CTeneHHOW, M0Ka3aTelIbHOM,
norapu(MUUECKO U TPUTOHOMETPUYECKUX (YHKIIUMA, UX CBOWCTB M TpadUKOB, MUCHOJb30BaHUE (DYHKIMHM I pelIeHUs
3a71a4 M3 JIPYTUX Y4E€OHBIX MPEIMETOB U PEajbHOM >KM3HM TECHO CBS3aHO KaK C MAaTeMaTUYECKUM aHaJIUu30M, TaK U C
pelieHueM ypaBHEHUM U HepaBeHCTB. [Ipu 3Tom Oosbllioe BHUMaHHUE yAensieTcs (DOPMUPOBAHUIO YMEHHUSI BBIPAXKAThH
dbopMyIaMu 3aBUCUMOCTH MEXKIY Pa3IUYHBIMU BEIIMYMHAMH, MCCIIEIOBATH MOJyYCHHBIC (DYHKIIMH, CTPOUTHh WX TpaduKH.
Marepuan 3Toi COaepkKaTeIbHON JIMHUY HALICJIEH HA PA3BUTHUE YMEHUNM U HABBIKOB, ITO3BOJISFOIIMX BbIPAXKATh 3aBUCUMOCTH
MEXIy BETUYMHAMH B Pa3IU4HONW (GopMe: aHaTUTHYECKOM, Trpaduueckoil u cimoBecHOil. Ero m3ydenwme crocoOCTByeT
Pa3BUTHIO AITOPUTMUYECKOTO MBIIIUICHHS, CTOCOOHOCTH K 0O00OIIECHUIO M KOHKPETHU3AlIUU, UCTIOJIb30BAHUIO aHAJIOTHUM.

ConepxarenpbHas nuHus «Havama MaremMaTndeckoro aHaian3a) TMO3BOJISIET CYIIECTBEHHO PAaCIIMPUTh KPYr Kak
MaTeMaTUYECKHX, TaK U MPUKIATHBIX 33/1a4, JOCTYIHBIX 00YUYaIOMIUMCS, Y KOTOPBIX MOSBIISIETCS BO3MOXKHOCTD HCCIICIOBAThH
U CTpouTh Tpaduku (GyHKIUN, ONMPENESSITh WX HAUOOJBIITNE W HAWUMEHbBIINE 3HAYCHUS, BBIYHCIATH IUIOMAId GUTYDP H
00BEMBI Tell, HAXOJIUTh CKOPOCTH U YCKOPEHUS MpolieccoB. JlaHHas coaepkaresbHas JUHUS OTKPHIBAET HOBbIE BOBMOKHOCTH
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IIOCTPOEHUSI MATEMATUYECKUX MOJEIICH PEAIbHBbIX CUTYalMM, HaXO0XICHHUS HAWIYYIIEro PELICHUS B IPUKIAAHBIX, B TOM
YHUCJIE COLMAIbHO-3KOHOMUYECKHX, 33Ja4ax. 3HAKOMCTBO C OCHOBaMU MAaTE€MaTHUYECKOr0 aHAM3a CIOCOOCTBYET Pa3BUTHUIO
abctpakTHOrO, (HOPMaJIHLHO-JIOTHYECKOTO M KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN PACIIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHHKE M MCKyccTBe. OOyyaromuecs y3HaloT O BbIIAIOMIMXCS pe3yibTaTaX, MOJIyYeHHBIX B
XO0JI€ pa3sBUTHs MATEMATUKU KaK HayKH, U UX aBTOpax.

ConepxarenpHo-MeTOAUYECKas TUHUA «MHOKECTBA U JIOTHKa» B OCHOBHOM ITOCBSILIEHA MJIEMEHTAM TEOPUU MHOKECTB.
TeopeTuko-MHOKECTBEHHBIE TPEACTABICHHS MPOHU3BIBAIOT BECh KypC IIKOJBHOW MAaTEMaTUKH U IpeIIararoT HauoOosee
YHUBEPCAIbHBIA S3bIK, OOBEAMHSIONIMI BCE pas3felibl MaTeMAaTHKM W €€ NPHIOKEHUH, OHHM CBA3BIBAIOT pa3HbIC
MaTeMaTUYeCKUe AUCLUILIMHBL B eauHoe 1enoe. [103ToMy BakHO 1aTh BO3MOMKHOCTH IIKOJIBHUKY IIOHMMAaTb TEOPETUKO-
MHOYKECTBEHHBIN A3bIK COBPEMEHHON MATEMATUKHU U UCIIOJIB30BATh €0 JUUIS BBIPAXKEHUS CBOUX MBICIICH.

B kypce «Anrebpa M Hayaila MaTeMaTHMYECKOrO0 aHAM3a» MPUCYTCTBYIOT TaKXe OCHOBbI MaTeMaTH4EeCKOIro
MOJEJIMPOBAHUS, KOTOPbIE MPU3BaHbl CHOPMHUPOBATH HABBIKM MOCTPOEHUS MOJIENEH peanbHBbIX CUTYyalllil, UCCIEI0BAHUS
ATUX MOJIENIEH ¢ MOMOIIBIO armnapara aareOpbl 1 MaTeMaTUYECKOrO aHAIM3a U MHTEPHPETALMH MOJYYEHHBIX PE3yJIbTATOB.
Takue 3a1aHus BIUIETEHBI B KK U3 Pa3/iesIoB IPOrPaMMBI, IIOCKOJIBKY BECh MATEPHUAII Kypca IIUPOKO UCIIOIb3YETCs U1
pelieHusl MpUKIaaHbIX 3a1ad. [Ipu peleHun peasbHbIX NPAKTHUECKUX 3ajad ydallluecs pa3BUBAIOT HaOIIOATEeNbHOCTD,
YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCHOJb30BaTh AHAJIOTHIO, 00O0OIIATh M KOHKPETU3UPOBATH
npobiemy. JledarenbHoCcTh 1Mo (POPMUPOBAHUIO HABBIKOB PEUICHUS MPUKIATHBIX 33/1a4 OPraHu3yeTcsl B MPOLIECCE U3YUECHHS
BCEX TeM Kypca «Anredpa 1 Hayaia MaTeMaTHUYEeCKOrO aHAJIU3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B ydeOHOM miaHe Ha U3y4yeHue Kypca aireOpsl ¥ Hayal MaTeMaTUUeCKOTO aHalin3a Ha 0a30BOM ypOBHE OTBOJMTCS 2 Haca B
uHenenro B 10 kiacce u 3 yaca B Hegento B 11 kiacce, Bcero 3a nBa roga ooydenus — 170 dacos.



COIEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

Yucaa 1 BBIYUCTCHUSA

Panmonanehpie umcia. OOBIKHOBEHHBIE M JIECATUYHBIC JIPOOH, TMPOLIEHTHI, OECKOHEUHBIE MEPHOAMYECKHUE IPOOU.
Apudmerrueckue onepanuu ¢ palroHaJIbHBIMU YUCIaMU, PeoOpa3oBaHus YMCIOBBIX BeIpaxkeHul. [IpumMenenne apoodeit u
IIPOLIEHTOB ISl PEIICHUS TPUKIIAIHBIX 3a/1a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHON KU3HU.

JleiicTBUTENbHBIE YnCIa. PaliioHanbHble 1 UpPALIMOHAIBHBIE YHCIa. ApU(PMETHUECKHUE ONIEPALUU C AEUCTBUTEIbHBIMU
yucnamu. [IpubnnxEHHble BEIUNCICHNS, TPABUIIA OKPYTJICHUS, IPUKU/IKA U OLIEHKA Pe3yJIbTaTa BBIYMCIICHUH.

Crenenb ¢ 1enbiM nokazareneM. CtangapTHas GopMa 3anucu JeUCTBUTEIBLHOIO yucia. Mcnonas3oBaHue moaxosien
(bopMBbI 3anKCcH NEWCTBUTENBHBIX YMCEN ISl PEIICHUS] MPAKTUYECKUX 3a/1a4 U TIPEICTABICHUS TaHHbIX.

ApudmMeTnuecknii KOpeHb HaTypaJIbHOM cTeneHu. JlelicTBUs ¢ apuMEeTHUECKMMU KOPHIMHU HaTypalbHOU CTENEHU.

CHHyC, KOCUHYC M TAHT€HC YHMCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apDKTAaHI'€HC YHCIIOBOIO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHne TPUTOHOMETPUUECKUX BbIpakeHH. OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYIIBI.

YpaBHeHUE, KOpEeHb ypaBHEeHUs1. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemmenue neibix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUH 1 HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHWN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEeMaTHUYECKUX 3aJlay U 3aJa4 U3 pa3JudHbIX 00JlacTeld HAyKu U
pEATbHOM KU3HMU.

DOYyHKIUHN U TPAPUKHU

Oynkuus, cnocoObl 3aganus GyHkiuu. ['paduk ¢pynkiuu. BzaumMao odpatHbie PyHKIIUN.
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Ob6uacTh onpeneneHuss 1 MHOXKeCTBO 3HaueHu# ¢yHkuuu. Hymu ynkuun. [IpomexyTku 3HakonoctossHCTBa. UETHBIE U
HEYETHBIE (PYHKIINU.

Crenennas QpyHKIHS C HATypaldbHBIM M IIeNIbIM MoKazateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHs N-oi
CTEIICHHU.

TpuronomeTrpuyeckasi OKpy>KHOCTb, OIIPEJIETICHUE TPUTOHOMETPUUECKUX (PYHKIMHM YMCIOBOTO apryMEHTAa.

Hayajia MaTeMaTH4eCKOIo aHaIM3a

ITocnenoBarenbHOCTH, CIOCOOBI 3a1aHUs TOCIEA0BATENBHOCTEN. MOHOTOHHBIE IIOCIIE0BATEIBHOCTH.

Apudpmernueckass U reomerpuueckas nporpeccuu. beckoHedHo yObIBaromias reomerpuueckas mporpeccus. Cymma
OecKOHEYHO yObIBarollel reoMeTpuueckoil nmporpeccun. @opMyna cloKHBIX MPOLUEHTOB. Mcnonb3oBaHue MPOrpeccuu s
peLIEHNs peallbHbIX 3a/1a4 IIPUKIIAHOIO XapaKTepa.

MHosKecTBa M JIOTMKA

MHOXecCTBO, onepanyvu HaJx MHOXKecTBaMH. Jluarpammel Dinepa—BenHa. [IpuMeHenne TeopeTHKO-MHOKECTBEHHOTO
anmnapara Jiyisi ONMCAaHMsI peajbHBIX MPOLIECCOB U SBJICHUMN, TPU PELICHUU 33]1a4 U3 APYTUX yYEOHBIX PEAMETOB.

Omnpenenenne, TeopeMa, CIeICTBUE, T0Ka3aTEIbCTBO.

11 KUIACC

Yucsia 1 BBIYUCJICHUSA

HarypanbHbie u nensie uncina. [Ipu3Haku 1eTMMOCTH LEIIbIX YHUCEIL.

CrenieHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudwm uucna. JlecssTHaHbIC U HATYpaJIbHBIC JJOTApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BeIpaKEHHH, COACPIKANTUX JTOTApU(MBI.

[IpeoOpazoBanue BbIpaXKEHUH, COIEPIKAIUX CTEIEHH C PAllUOHATIBHBIM IMOKA3aTEJIEM.
[Iprmepbl TPUTOHOMETPUUECKUX HEPABEHCTB.



IToka3aTenbHbIC ypaBHEHNS U HEPABEHCTBA.

JlorapudmMuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

Cucrembl TMHENHBIX YpaBHEHHN. Pellienne MpukiIaaHbIX 33124 ¢ IOMOIIbIO CUCTEMBI JIMHEWMHBIX YPABHEHU.

CucteMsl M COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUMN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEUICHUIO MAaTEMaTUUYECKUX 3aJad U 3a/1a4y U3 pa3jINyuHbIX obnacteil
HayKHU U PEAIbHON JKU3HHU.

DOyHKUMU U TpaGuKH

Oyukuus. [lepuoanueckue QyHkuuu. [IpomMexKyTKM MOHOTOHHOCTH (PYHKIMU. MakCUMyMbl I MUHUMYMBbI (DYHKIIHH.
Haubonbiiee n HauMeHblee 3HaueHne QyHKLIUU Ha IPOMEKYTKE.

Tpuronomerpudeckue QyHKIMH, UX CBOMCTBA U TPAPUKH.

[TokazaTenbHas u jorapupmuueckas GyHKUHUU, UX CBOMCTBA U rpaduKH.

Hcnonb3zoBanue rpa@ukoB GYyHKIMM 17151 peLICHNs YPaBHEHUHN U JINHEWHBIX CHCTEM.

Hcnonb3oBanne rpadukoB (YHKUMI 71 UCCIENOBAaHUS MPOIECCOB M 3aBUCHUMOCTEH, KOTOpPbBIE BO3HUKAIOT MpPH
pEIIEeHNH 3aj1a4 U3 JPYruX YYEOHBIX MIPEIMETOB U peabHOM KU3HH.

Hayajia MaTeMaTH4eCKOro aHaIM3a

HenpepsiBHble GyHKIMH. MeTOA HHTEPBAJIOB JIs PEIICHHS] HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpudeckuii u (pU3NUECKUN CMBICI TPOU3BOAHOM.

[IpousBoaHble 3MeMeHTapHBIX (QyHKIMNA. DOPMYINBI HAXO0XKACHUS MPOU3BOJAHON CyMMBI, NMPOU3BEACHHUS M YAaCTHOTO
GyHKIHA.

[IpumeHeHre MPOM3BOIHON K MCCIICTOBAHUIO (PYHKITMI HA MOHOTOHHOCTH M SKCTpeMyMbl. Haxoxxnenne HanbobIIero
Y HAaUMEHBIIET0 3HAYeHMs (PYHKIIMU HA OTPE3KE.

[IpruMmeHenne TPOU3BOMHOM ISl HAXOXKIACHHS HAWIY4YLIEro pElICHHs B NPUKIAAHBIX 3adadax, IUisl ONpEeIeTICHUs
CKOPOCTH TIpoIIecca, 3aIaHHOTO (POPMYIIOi Wit rpapuKOM.

[lepBooOpasnas. Tabmuia mepBooOpa3HBIX.

WNuterpan, ero reomerpudeckuii 1 Gu3ndeckuii cMbicii. Beruncnenue uaterpana mno ¢gopmysie Hetorona—IJleitonuna.
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IINTAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydebHOro mpenmera «MaremaTHKa» OJDKHO OOecredynBaTh TOCTHXKEHHE HA YPOBHE CPEIHEro OOIIEero
00pa3oBaHUsl CIEAYIONINX JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTelIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS ITPOrpaMMbl y4eOHOTO TipeaMeTa «MaTeMaTukay XapakTepu3yroTCs:

I'paxxnanckoe BOCIUTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU O0YYaIOIIErocsi KaKk aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHUHCKOIO
o011iecTBa, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHUH, MPOLEIYP
IrpaXIaHCKOTo oOIlecTBa (BBIOOPHI, OMPOCHI M Tp.), YMEHHWEM B3aWMOJICMCTBOBATh C COLUAIBHBIMH HHCTUTYTaMH B
COOTBETCTBUM C UX (PYHKIMSIMU U Ha3HAYCHUEM.

[TatpoTryeckoe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKON TPAXKIAHCKON MIACHTUYHOCTH, YBAXKEHHUS K MPOILUIOMY M HACTOSIIEMY POCCUHUCKON
MAaTEMATUKH, LEHHOCTHBIM OTHOIICHUEM K JOCTHUKEHHUSM POCCUHUCKUX MATEMaTUKOB M POCCUHMCKON MaTEeMaTU4YECKON
IIKOJIBI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUN B IPYTHX HayKaX, TEXHOJIOTUSX, c(hepax SIKOHOMHUKHU.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIMTAHUSL:

OCO3HAHWEM JTYyXOBHBIX IIEHHOCTEH POCCUUCKOTO HApo/a; CPOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, ITUIECKOTO
MOBEAECHHUSI, CBSA3AHHOIO C IMPAKTUYECKUM NPUMEHEHHWEM JOCTHKEHUW HAYKH M JEATEIIbHOCTBIO YUYEHOrO; OCO3HAHUEM
JUYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO Oy MyIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHPY, BKJIIOYas SCTETUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajaad,
pELICHUH, PACCYKICHUIN; BOCHPUMMUYHNBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nvecKkoe BOCIIUTAHUE:



c(hOPMHUPOBAHHOCTHIO YMEHHUSI MPUMEHITh MaTEeMaTUUYECKUE 3HAHUS B MHTEpecax 30pOBOro M Oe3omacHoro odpasza
KU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO (370pOBOEC THUTAHUE, COATAHCHPOBAHHBIN PEXKUM 3aHATHA H
OTHbIXa, peryisipHas (Qu3ndeckas aKTUBHOCTBH); (PH3WYECKOTO COBEPIICHCTBOBAHUS, IMPU 3aHITHSAX CIHOPTUBHO-
03JI0POBUTENBHOM NESTENBHOCTBIO.

TpynoBoe BOCIIUTaHHUE:

TOTOBHOCTBIO K TPYJZYy, OCO3HAHHWEM LIEHHOCTH TPYIO0JIIOOUs; MHTEPECOM K pa3inyHbIM cdepam npodeccrHoHaIbHOM
NEATEIbHOCTU, CBA3aHHBIM C MAaTeMaTUKOM W €€ TMPUJIOKECHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyymiei
npodeccu U Peaau30BbIBaTh COOCTBEHHBIEC >KM3HEHHBIE IUIAHBI, FOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTE€MaTUYECKOMY
o0pa3oBaHUI0 M CamMOOOpPa30BAaHUIO HA MPOTSHKEHUM BCEH J>KU3HU; TOTOBHOCTHIO K AKTHMBHOMY YYAaCTHIO B PEIICHHUH
MIPAKTUYECKUX 33724 MaTEMaTU4YECKOU HAIIPABJICHHOCTH.

DKOJOTMYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTUYECKON KYJbTYPhI, TOHUMAHUEM BIUSHUS COLUATBHO-2KOHOMUYECKUX MPOIIECCOB Ha
COCTOSIHUE TIPUPOJTHON U COLUAIBHON Cpe/ibl, OCO3HAHUEM IJI00aIbHOTO XapaKTepa IKOJOTUUECKUX MPOOJIeM; OpUeHTAIUE
Ha MPUMEHEHUE MaTeMaTUYEeCKUX 3HAHUM JIJIs1 pEIIeHUs 3a71a4 B 00JIaCTH OKPY:KAIOIIEH Cpejibl, IJIaHUPOBAHUS TTOCTYIIKOB U
OLICHKM UX BO3MOYKHBIX ITOCIICICTBUN I OKPYKAIOILIEH CPEabI.

[lenHOCTH HAYYHOTO MO3HAHMUSL:

c(hOPMHUPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM
MPaKTUKH, MMOHMMAaHUEM MATeMAaTHYeCKOW HayKh Kak c¢epbl YeIOBEUECKOW IesATEIBbHOCTH, OTAmoB €€ pa3BUTUS U
3HAYUMOCTH JJI Pa3BUTHS LUBUIN3ALMNM; OBJIAJICHUEM SI3bIKOM MAaTEMATHUKUA U MATEMATHYECKOM KYJIbTypOW Kak CPeACTBOM
MMO3HAaHHS MUPA; TOTOBHOCTBIO OCYIIECTBIISITh MMPOCKTHYIO U UCCIIEIOBATENBCKYIO AEATEIBHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDI
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MeranpeaMeTHbIE PE3yJbTaThl OCBOCHHS MPOrpaMMbl yueOHOro mpeaMera «MartemaThKa» XapaKTepU3yIOTCs
OBJIAJICHUEM YHUBEPCAJIbHBIMU HO3ZHABAMENbHOIMU OCUCMBUIMU, VHUBEPCATbHLIMU KOMMYHUKAMUSHLIMU OeUCEUIMU,
VHUBEPCATIbHLIMU PERYTISIMUGHBIMU OCUCMBUAMU.

1) Vnusepcanvnvle noznasamenvuwvle Oeticmeus, obecnewusarom Gopmuposanue 6aA306blX KOZHUMUBHLIX NPOYECCO8

obyuarowuxcs (0ceoeHue Memooo8 NO3ZHAHUSL OKPYIHCATOWe20 MUpA,; NPUMEHEHUe JI02UYECKUX, UCCIe008ameNbCKUX onepayull,
YyMeHUll pabomams ¢ uH@opmayuetl).
ba3oBrle Jornueckue IerCcTBU:

BBISIBJIATh M XapaKTE€PU30BaTh CYIIECTBEHHBIE NMPU3HAKA MATEMAaTUYECKUX OOBEKTOB, MOHATUNA, OTHOLIEHUN MEXKIY
MOHATUSAMU; (POPMYJIHPOBATH ONPENEIECHUsI TMOHATUN; YCTAHABIMBATH CYUIECTBEHHBIM NpPHU3HAK KilacCU(pUKAIIH,
OCHOBaHUs JJ1s1 0000LIEHUS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAJIN3a;

BOCIPUHUMATh, (POPMYJIUPOBATh U MPEOOPa30BLIBATH CYKICHUS: YTBEPAUTEIbHbIE U OTPULIATENbHbIC, €IUMHUYHBIE,
YacTHbIE U 001IUE; YCIOBHBIE;

BBISIBJIATh MAaT€MATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M MPOTHBOpPEUMUS B (paKTax, JAHHBIX, HAOIIOJCHUSIX U
YTBEPKACHUSIX; IpeJIaraTh KpUTEPUU JJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHNIA;

JenaTb BBIBOABl C MCIOJBb30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX W HWHAYKTHUBHBIX YMO3AKJIIOYEHHH,
YMO3aKJIIOUCHUH 10 aHAJIOTUH;

IIPOBOJIUTH CaMOCTOSITENIBHO JIOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIAECHUM (IpsiMble M OT IPOTHUBHOIO),
BBICTpanBaTh apryMEHTalMI0, TPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CY)KIIEHUS U
BBIBOJIBL;

BbIOMpATh croco0 penieHus yueOHOM 3a1auu (CpaBHMBATh HECKOJBKO BApUAHTOB PEIIEHUs, BHIOMpATh Haunbosee
NOAXOSIINN ¢ yUETOM CaMOCTOSTENbHO BbIIEIEHHBIX KPUTEPHUEB).

Bba3oBbie nccnenoBaTenbCKue AEHCTBUS:
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UCIIOJIb30BATh BOIMPOCHI KaK MCCIEI0BATENBLCKUI MHCTPYMEHT MO3HAHUS; (OPMYIUPOBATH BOIPOCHI, (PUKCUPYIOIINE
IPOTUBOpEYHE, MPOOJIEMy, YCTaHABIMBATH MCKOMOE M JIaHHOE, (hOPMUPOBATH TUIIOTE3Y, apTyMEHTHUPOBATh CBOIO
MO3UIUI0, MHEHUE;

MPOBOJIUTH CaMOCTOSITEIIBHO CIJIAHUPOBAHHBIA HKCIIEPUMEHT, HWCCJICIOBAHUE I10 YCTAHOBICHUIO OCOOCHHOCTEU
MaTeMaTU4YECKOro OOBEKTa, SIBJICHHUS, MPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SBJICHUSMH,
IPOLIECCAMHY;

CaMOCTOSATENbHO (OpMyIHpPOBaTh OOOOIIEHHS U BBIBOABI MO pe3yjibTaTaM MPOBEAEHHOTO HAOIIOICHNUS,
UCCJIeIOBAHUS, OIIEHUBATH JOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIbTaTOB, BBIBOJIOB U 0000IIICHHUI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIIBUTAaTh MPEAMNOJOXKEHUS O €r0 Pa3BUTHU B HOBBIX
YCIIOBUSIX.

Paborta ¢ undopmariuei:

BBISBJIATH Je(DUIIUTHI UHPOPMAIUHU, JaHHBIX, HEOOXOAUMBIX JJIsl OTBETA Ha BOMPOC U JJIsI PEILICHUS 3a]/1auu;
BbIOMpaTh HMH(POpPMANUIO W3 HWCTOYHMKOB PA3JIMYHBIX THIIOB, AaHAJIM3UPOBATh, CHUCTEMATH3UPOBATh U
UHTEPIPETUPOBATH MHGOPMAIIMIO PA3TMYHBIX BUIOB U (DOPM MpeICTaBICHNUS;

CTPYKTYPUPOBATh HHPOPMAIIUIO, MPEJCTABIATE €€ B PA3IMYHbBIX (POpMax, HILTIOCTPUPOBATH rpadUUueCKu;

OIICHUBATh HAAEKHOCTh HH(OPMAIIUHU TIO CAMOCTOSTENHHO CHOPMYIUPOBAHHBIM KPUTEPHUSM.

2) VHugepcanvhvie KOMMYHUKamMU@Hble Oelicmeusi, 00ecneuusaom c@hOpMUpOSAHHOCHb COYUAIbHBIX HABLIKOG
00Yy4aAOUUXCHL.
Ob6mienue:

BOCIIPUHUMATh U (POPMYJIHUPOBATH CY>KIEHUS B COOTBETCTBUM C YCJIOBHUSIMU M LEISIMU OOIIEHUS; SCHO, TOYHO,
IrPaMOTHO BBIPAYKATh CBOIO TOYKY 3PEHMS B YCTHBIX M NMMCBMEHHBIX TEKCTAX, AAaBATh MOSICHEHUS MO XOAY PEUICHUS
3a/1a4yM, KOMMEHTUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B XO0/€ OOCYXJEHMS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl, MPOOJIEeMbI, pelaeMoi 3ajaud,
BBICKA3bIBaTh WJCH, HALEJICHHBIE HA IOMCK PEUIEHUs; COIOCTABIIATH CBOU CYXKICHHS C CYXICHUAMH JPYIUX
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YYaCTHUKOB JIMajiora, OOHApYy>KMBaTh pa3iu4he W CXOJCTBO IMO3WIIMI; B KOPpPEKTHOH QopMme (HOopMyIupoBaThH
pa3Horiacusi, CBOM BO3PAXKEHUS;

® TMIPEACTABISTH PE3YyJIbTAThI PEIICHHS 3a7add, YKCIIEPUMEHTA, WCCICIOBAHUS, TIPOCKTA; CAMOCTOSTEIHLHO BBHIOMPATH
(dbopMat BBHICTYIUICHHSI ¢ YIETOM 3a/1a4d IPE3EHTAIMN U OCOOEHHOCTEH ayTUTOPHH.

CoTpyITHUYECTBO:

® [IOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W MHIUBHUIYAIbHOU pabOTHI MPU PEIICHUH Y4eOHBIX 3a/ad4;
IPUHUMATH 11€JTh COBMECTHOM JIEATEIbHOCTH, TUIAHUPOBATH OPTaHU3AIUI0 COBMECTHOM pabOThI, paclpeesiaTh BUIbI
paboT, 1O0roBapuBaThCs, 00CYkKIATh MPOIIECC U PE3YIbTAT PabOoThl; 0000IaTh MHEHUS HECKOIBKUX JIIOJICH;

® y4yacTBOBaTh B TPYMNOBBIX (opMax paboThl (0OCyXkAeHUS, OOMEH MHEHUM, «MO3TOBBIC€ IITYPMBI» U HUHBIC);
BBITIOJTHSTh CBOIO YacTh PabOThI M KOOPAMHHPOBATH CBOW JEHCTBHUS C IPYTUMHU UYiICHAMH KOMAaHJbBI; OIICHUBAThH
KadeCTBO CBOETO BKJIa/Ia B OOIIMIA MPOAYKT IO KPUTEPHIM, CPOPMYITHPOBAHHBIM YUaCTHUKAMHU B3aMMO,ICHCTBHSI.

3) Vhusepcanvuvie pecynamugnsle Oelicmausi, 0becneuugarom Gopmuposanue CMoiCI08blX YCMAHOBOK U HCUSHEHHBIX

HABLIKOG TUYHOCTU.
Camoopranuzanusi:
COCTaBJISATh IUJIaH, QJITOPUTM PEIICHUS 3aJlaud, BBIOMpPATh CMOCOO PEIICHHS C YYETOM HMMEIOIIUXCS PECypCoB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM ¢ YI4ETOM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb:

® BIAJETh HABBIKAMU TIO3HABATEIHHOM pedIeKCHM KaK OCO3HAHUS COBEPIINACMBIX JEHCTBUNM W MBICITUTEIBHBIX
MPOIIECCOB, WX PE3yJIbTATOB; BIAJETh CIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yIbTaTa pelieHus
MaTEMaTUYECKOM 3a/1a4H;

® TPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TMPH PEIICHUM 3a7a4H, BHOCUTh KOPPEKTUBHI B JEATEILHOCTD
Ha OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX, HAHACHHBIX OIMUOOK, BBISIBJICHHBIX TPYAHOCTCH;

® OIICHWBATh COOTBETCTBHE pe3yjbTaTa LETU U YCJIOBUSM, OOBSICHITH NMPUUYUHBI JOCTWKEHUS WM HEJOCTIKCHUS
PE3YIBTATOB JIEATEILHOCTH, HAXOAUTH OITHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.
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IHPEAMETHBIE PE3YJIBTATDBI

OcBoenne y4eOHOro Kypca «Anredpa v Hadasia MaTeMaTHIecKOro aHaJIM3ay Ha YPOBHE CPEIHEro 00Iero oopa3oBaHus
JOJKHO 00ecreunBaTh JOCTHIKEHUE CIEAYIOMINX MPEIMETHBIX 00pa30BaTeIbHbBIX PE3YIbTATOB:

10 KJIACC

Yucaa v BBIYUCICHUSA

OnepupoBaTh MOHATUSAMU: PAIMOHATBHOE U JCHCTBUTEIBLHOE YUCII0, OOBIKHOBEHHAS U IECATUYHAS APOOb, MPOIECHTHI.

BrinonasaTs apudmeTrndeckue onepanuu ¢ paioHalIbHBIMU U IEUCTBUTEIIbHBIMU YUCIIAMH.

BrinonHaTs npuOamkEHHbIE BBRIUUCIICHUS, UCTIONb3Ys MpaBWiia OKPYTJICHHS, JeJaTh NPUKUIKY U OLIEHKY pe3yJibTaTa
BBIUYHCJICHUU.

OnepupoBaTh MOHSTUSIMU: CTENEHb C LEJBIM TOKa3aTejaeM; CTaHaapTHas ¢opma 3amucu JACHCTBUTEIILHOTO YHCIIA,
KOpPEHb HATypaJbHOM CTENEHW; HUCIOJIb30BaTh MOAXOMASIIYI0 (OopMy 3amucu NEUCTBUTENBHBIX YHUCEN IS pelIeHUs
MIPAKTUYECKUX 3a7a4 U MIPEJICTABICHUS JAHHBIX.

OnepupoBaTh MOHATUSIMU: CUHYC, KOCMHYC M TAHT€HC MPOU3BOJILHOTO YTJIA; MCMOJIb30BaTh 3alUCh MPOU3BOJIBLHOIO
yIJia uepe3 oOpaTHbIE TPUTOHOMETpUYECKUE (DYHKITUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATUSIMU: TOXKJIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJI0€, PAllMOHATILHOE, HPPALIMOHAIIBHOE YPaBHEHUE,
HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHHUE;

Brinonuats npeoOpazoBaHusi TPUTOHOMETPUUECKUX BBIPAXKEHUHN U periaTh TPUTOHOMETPUUYECKUE YPaBHEHUS.

BreimonHate nmpeoOpa3oBaHus IENbIX, PAlMOHATBHBIX U HPPALMOHAJIBHBIX BBIPAXKEHUM M PEIIaTh OCHOBHBIC THIIBI
LIEJIBIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHHUS W HEPABEHCTBA IS PEIICHUS MAaTeMAaTHYEeCKUX 33714 ¥ 3a]1a4 U3 Pa3IMYHBIX 00JIacTel HAYKH U
pEabHOM KU3HH.
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MopenupoBaTh peajibHbIE CUTYallUU Ha SI3bIKE aJIreOpbl, COCTABIISATH BbIPAXKEHUS, YPABHEHHUSI, HEPABEHCTBA 110 YCIOBUIO
3aJ1a4M, UCCIIEIOBATh MOCTPOCHHBIE MOJICIN C UCTIOJIb30BAaHUEM arlnapaTa aareopsl.

DOYyHKIUN U TPAPUKHU

OnepupoBarh MOHATUSAMU: (PYHKIMS, COCOOBI 3alaHusd (DyHKIMH, 00JacTh OMpEACNICHUS U MHOXXECTBO 3HAUYCHHM
bynkumn, rpaguk GyHKIIMN, B3aUMHO 0OpaTHbIE (PYHKITUU.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (DYHKLUU, HYIM (PYHKIINH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduky GyHKIMMA 715 pelIeHUs YpaBHEHUH.

Ctpouth W uYMTaTh TpapuKH JIUHEHHOW (YHKIHMH, KBaAPATUYHOM (YHKIMH, CTENEHHONM (YHKIUU C LEIbIM
IIOKa3aTeJIEM.

Hcnonp3oBath rpaguku GyHKIUN A1 UCCIENOBAaHUS MPOLECCOB M 3aBUCUMOCTEH NpHU PEIeHUHU 3a1ad U3 APYyTux
y4eOHBIX MPEAMETOB U PEaTbHOM KU3HU; BbIPAXKATh (DOPMYJIaMU 3aBUCUMOCTH MEXAY BETMUMHAMMU.

Havana mareMaTH4ecKOro aHajau3a

OnepupoBath MOHATUAMHU: MOCIEA0BATEILHOCTD, apu(PMeTHUECKas U TEOMETPUUECKasi TPOTPECCHH.

OnepupoBarh MOHATUSIMH: OECKOHEUYHO yOBIBAIOIIAsl T€OMETpPHUYECKasi MPOrpeccusi, CymMma OECKOHEUHO YyObIBaroIIeH
reOMETPUUECKOU MPOTrPECCHH.

3anaBaTh NOCIEAOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEN U MIPOTPECCUI [T PEIICHUS PEAIBbHBIX 3a/1a4 MPUKJIATHOTO XapaKTepa.

MHoKecTBa H JIOTMKA

OnepupoBarh MOHATUAMH: MHOKECTBO, ONEPALMN HAJl MHOKECTBaAMHU.

Hcronb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlrapaT JUIsl ONHUCAaHMS PEalbHBIX MPOLECCOB U SBJICHUW, IPH PEIICHUH
3a/1a4y U3 JpYyrux y4eOHbIX MPEIMETOB.

OnepupoBath MOHATUAMHU: OINIPECIICHNE, TEOPEMA, CIEICTBHUE, TOKA3aTEIbCTBO.

11 KITACC
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Yuciaa 1 BBIYUCTCHUSA

OnepupoBath MOHATUAMU: HATYPaIbHOE, LEJIO€ YUCIIO0; UCIOIb30BATh MPU3HAKU JEIUMOCTH LEIBIX YUCEIl, Pa3I0KEHHUE
YHUCJIa Ha IPOCTBIE MHOKUTEINHN JUIS PELICHUS 3a4a4.

OneprpoBaTh MOHATHEM: CTEIIEHB C PALIMOHATIBHBIM MOKA3aTEIEM.

OmnepupoBath MOHATUAMHU: JIOTapU(DM YuCIa, TECATUYHBIE U HATyPaAJIbHbBIC JOTaPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHATh CBOKCTBA CTETIEHHU ISl IPE0OPa30BaHUs BBIPAXKEHUI; OTIEpUPOBATh MOHIATHIMU: NTOKA3aTeIbHOE YPaBHEHHE
Y HEPABEHCTBO; PENIaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATe npeoOpa3oBaHMsl BBIPAXKEHUH, COJEpKaLIUX JIOrapu(pMBbl, ONEpUPOBATH MOHATUSAMU: JIOTapUPMHUUECKOE
ypaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI JJOTApU(PMHUUECKUX YPABHEHUM U HEPABEHCTB.

HaxoauTe pemenus npocTelmmx TPUrOHOMETPUYECKUX HEPABEHCTB.

OneprpoBaTh NOHATHUSMH: CHUCTEMA JIMHEWHBIX YPAaBHEHHU M €€ pElIeHHEe; HCIOJIb30BaTh CHUCTEMY JIMHEHMHBIX
YPaBHEHUH JJIsI PELICHUS IPAKTUYECKUX 3a1a4.

Haxonute pemiennst npoCTEUIINX CUCTEM U COBOKYITHOCTEH PALllMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

MonennpoBaTh peajibHble CUTYalluu Ha SI3bIKE anreOpbl, COCTABIATh BBIPAXKEHUS, YPaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI
10 YCJIOBHIO 3a/1a4H, UCCIIEI0OBATh MOCTPOEHHBIE MOJIENH C UCTIOIB30BAHUEM allllapaTa anreopsl.

DOyHKUMU U TpaGuKH

OnepupoBarh MOHATUAMU: TepUOAHUYEcKas (YHKIUSA, MPOMEKYTKH MOHOTOHHOCTH (PYHKIMH, TOYKH 3KCTpeMyma
byHkIuM, HanOoJIbllIee ¥ HAUMEHbIIIEE 3HaUCHUs (PYHKIIUK Ha MPOMEXKYTKE; UCIOIB30BaTh UX JJISl UCCIEeOBaHUS (DYyHKIUY,
3aJIaHHOM TpadUKOM.

OnepupoBarh MOHATUAMM: TrpadUKH TOKa3aTEIbHOW, JOrapuMUYECKOM U TPUTOHOMETPUYECKUX (YHKUHUN;
M300pakaTh UX HA KOOPAMHATHOM IJIOCKOCTH M UCMOJIB30BATh JIJISl PEIICHHs] YPaBHEHUI U HEPABEHCTB.

N300pakath Ha KOOPAMHATHOM TIOCKOCTH TpavKy TMHEHHBIX YpaBHEHUH U UCIIOJIb30BATh UX JIJIS PEIICHUS CUCTEMBI
JIMHEWHBIX YPABHEHUN.

Hcnonb3oBath rpad@uku GyHKIMM 17151 UCCIIEI0BAHUS MPOIIECCOB U 3aBUCUMOCTEN U3 IPYTUX YUEOHBIX NUCIUILIMH.
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Hayana mareMaTH4ecKOro aHaIU3a

OnepupoBaTh TMOHSATHUSMHU: HENpPEpbIBHAS (PYHKIMS; MPOU3BOAHAS (PYHKIMH, HCIOIb30BaTh T€OMETPUUECKUI U
bu3nyecKuit CMBICT MPOU3BOIHOM JIJISl pELICHHS 3a/1a4.

HaxoauTe NpoM3BOJHBIE 3JIEMEHTApHBIX (YHKIMM, BBIUUCIATH IPOU3BOIAHBIE CYMMBI, MPOU3BEICHHUS, YAaCTHOTO
(hYHKITUH.

Hcnonb30BaTh TPOU3BOAHYIO JUISl UCCIEIOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBbI, IPUMEHSAThH PE3yJIbTaThl
MCCJIEIOBAHMS K TOCTPOEHUIO IPAPUKOB.

Hcnonp30BaTh NpOWU3BOAHYIO I HAXOXKICHMS HAWIYYIIETO PEIICHHS B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-
DKOHOMMUECKUX, 3aayax.

OnepupoBaTh NOHATUAMU: IEPBOOOPA3HAst U UHTErpai; IOHUMATh T€OMETPUUECKUM U (PU3HUECKUN CMBICT UHTETpaIa.

Haxonutb nepBooOpa3Hble 3JIeMEHTAPHBIX (DYHKIIMI; BRIUUCIATH HHTErpai no popmyse Herotona—JIenoHuna.

Pemate npukiiagHeie 3aJadd, B TOM YHUCJE COILMAIBHO-3KOHOMUYECKOTO M (PU3MYECKOr0o XapakTepa, CpeacTBaMu
MaTE€MaTUYECKOrO aHaIu3a.

17



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB DJIEKTPOHHbIE
Ne HauMeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n MporpaMmsl Bcero Kontpoappie — Ipakriieckue oOpa3oBarejibHbIE
padoThI patéoTbI pecypesI
MHoO»xecTBa pallMOHAIBHBIX U
1 NEUCTBUTENBHBIX Uncell. PallnoHaIbHBIE 14 1
YPaBHEHHS U HEPABEHCTBA
5 @yukuuu U rpaduku. CTeneHp ¢ HenbIM 5
IIOKa3aTeseM
ApupmMernyecknii KOpeHb N—Oi CTENEHHU.
3 NppannonaneHble ypaBHEHUS U 18 1
HEpaBEHCTBA
dopmyisl
4 TpuroHomeTpuu. TpuroHoMeTpruieckue 22 1
ypaBHEHUS
3) [TociienoBaTeNbHOCTH U IIPOTPECCUA 3)
6 [ToBTOpEeHue, 06001IEHUE, 3 1
CUCTEMaTHU3allMs 3HaHUN
OBIIEE KOJIMYECTBO YACOB I1O 68 4 0

I[TPOI'PAMME
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11 KJIACC

KoJsmm4yecTBo yacos JJIEKTPOHHBIE
Ne HaumenoBanue pa3aesioB U TeM
Konrpoabueie IIpakrnyeckune (Uu(ppoBbIe)
n/n NPOrpamMMmblI Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypchl
CreneHs ¢ paliuOHaIbHBIM
1 noka3zarenem. [TokazarenbHast 12 1
¢ynkus. [loka3arenbHble ypaBHEHUS
Y HEpaBEHCTBA
Jlorapudmuyeckast GyHKITUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIUHU U UX
3 rpaduku. TpuroHomerpudeckue 9 1
HEpaBEHCTBA
[TpousBonnas. [Ipumenenune
4 POMSEOANAA. TP 24 1
MIPOM3BOTHON
5 WNHuTterpan u ero npuMeHeHus 9
Cucrembl ypaBHEHHI 12 1
7 HartypanbHble U 11eible yncna 6
IToBTOpeHuE, 0000IIEHNE,
8 P - 18 2
cUCTeMaTH3alus 3HAaHUH
OBILEE KOJIMUECTBO YACOB I10 IIPOTPAMME 102 6 0
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