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HOACHUTEJBHASA 3AIIUCKA

Pabouas mporpamma y4uebHOTO Kypca «Anredpa u Hadajga MaTeMaTHUYEeCKOTO aHATN3a»
0azoBoro ypoBHs s oOywarommxcs 10 —11 kjmaccoB pa3paboTaHa Ha OCHOBE
®denepanbHOTO TOCYJIAPCTBEHHOTO 00pa30oBaTEIBLHOTO CTaHJAApTa CPEAHEro OOIIEeTro
oOpa3oBaHHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUM, TMPEIBABISIEMBIX K
MaTeMaTH4eCKOMy OOpa3OBaHWIO, W TPAAMIIMA POCCUHCKOTO oOpa3oBaHus. Peammzarus
IpOrpaMMbl  OOECIICUMBAET OBJIAJICHUE KIIOYEBBIMH KOMIIETEHIUSAMH, COCTABISIOMIUMHU
OCHOBY [IJIsl CAMOPA3BUTHSI U HEMIPEPHIBHOTO 00Pa30BaHUs, IETOCTHOCTh OOIIEKYJIBTYPHOTO,
JUYHOCTHOTO U TIO3HABATEIHHOTO PA3BUTHUS JUYHOCTU 00YyYarOITUXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havaia MaTeMaTHYECKOTO aHAIN3a» SIBISETCS OJHUM U3 Haubosee
3HAYMMBIX B IIpOrpaMMe CTapiied IIKOJIbI, TOCKOIbKY, C OJHOM CTOPOHBI, OH 00ECIIeYnBacT
HHCTPYMEHTAJIBHYIO 0a3y Il M3YUYCHHS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYroi
CTOPOHBI, (OPMHUPYET JIOTHYECKOEe W aO0CTPaKTHOE MBIIIJICHWE Yy4YallluXxcs Ha YpPOBHE,
HEOOXOJIMMOM JIJIS OCBOCHHUSI KypcoB HMHGOpPMATHUKH, OOIECTBO3HAHUS, HCTOPHH,
CJIOBECHOCTU. B pamkax JaHHOro Kypca ydaliuecsi OBJIaJ€BalOT YHUBEPCAIbHBIM SI3BIKOM
COBPEMEHHOM HayKH, KOTopas (hOpMYyJIMPYET CBOU JOCTHKEHHUS B MaTeMaTH4YeCKor (hopme.

Kypc anre6pel m Hayaa MaTeMaTHYECKOTO aHajdu3a 3aKjIaJblBa€T OCHOBY IS
YCIENTHOTO OBJIAJCHUS 3aKOHAMH (PU3WKH, XWMHW, OHWOJOTHH, TOHWUMAaHHUS OCHOBHBIX
TCHJICHIIUA OKOHOMHUKHA U OONIECTBEHHOM JKM3HM, TIO3BOJISIET OPUEHTUPOBATHCS B
COBPEMCHHBIX IMU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIIOJIh30BaTh MX B
MTOBCEIHEBHOM KU3HU. B ToXke Bpems oBjajzeHHUE aOCTPAKTHBIMH W JIOTUYECKH CTPOTHMH
MaTeMaTHYSCKUMH KOHCTPYKIIMSIMH pa3BHBACT yMEHHE HAXOJHUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh MCTUHHOCTh YTBEPKIEHUSI, UCMOJb30BAaTh 00O0OIEHHE U KOHKPETU3AIHIO,
a0bCcTparupoBaHHUe U aHAJIOTHIO, (POPMUPYET KPEAaTUBHOE U KPUTUUECKOE MBIIIUICHUE. B Xo1e
M3y4eHHsS aiareOpbl W Hadall MaTeMaTHYeCKOro aHajy3a B CTapIIeH IIKOJE ydalluecs
MOJIYYalOT HOBBIM OIBIT PEIICHUS NPUKIAAHBIX 3a7a4, CaMOCTOSTEIBHOTO ITOCTPOCHHS
MaTeMaTHYSCKUX MOJCICH pealbHbIX CUTyalldd W MHTEPIPETAIMH MMOJYyUYCHHBIX PCIICHHM,
3HAKOMSITCSL C TMPUMEpPaMH MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAyKEe U B
HCKYCCTBE, C BBIJAIONTUMHUCS MaTEMAaTHUYSCKHUMH OTKPBITUSIMHU U UX aBTOPAMHU.

Kypc obnagaeT 3HaYNTENHHBIM BOCTIMTATEILHBIM MTOTCHITMAIIOM, KOTOPBIN pean3yeTCs
KaKk d4epe3 yueOHBI Marepuaj, CIOCOOCTBYIOMIMK  (OPMHPOBAHUIO  HAYYHOTO
MHUPOBO33pEHHUs, Tak M dYepe3 cnenuPuky yueOHOM JeATeNbHOCTH, Tpedyromien
CaMOCTOSITENTbHOCTU, aKKypaTHOCTH, MPOJAOKUTEILHON KOHIIGHTPAIlMM BHUMAHUS W
OTBETCTBEHHOCTH 32 MOJYUYCHHBIN pe3yJIbTar.

B ocHoBe Metoanku oOy4ueHus: anreOpe ¥ HavajgaM MaTEMaTUYECKOTO aHan3a JICHKHUT
JeSITeTLHOCTHBIN PUHITAI 00YUYeHUSI.

Crpyktypa Kypca «Anrebpa M Hayaja MaTEMaTHUYECKOTO aHajIu3a» BKIHOYAET
CIEAYIOIIUE COAEPKATEIHbHO-METOAMUECKHE JIUHUM: «YHHcla U BRIYUCICHUN, «DYHKIIUU U
rpadukn», «YpaBHEHHS U HeEpaBeHCTBa», «Hadama wmaremaTHdeckoro aHaau3ay,



«MHoOXecTBa U Jorukay. Bce ocCHOBHbBIE COAEPKATENBHO-METOUUECKIE TUHUU H3y4atoTCs
Ha MPOTSHKEHUU JIBYX JIET O0yUYEHHs B CTaplleil 1IKoJe, €CTEeCTBEHHO JOMONHAL APYT Apyra
M TIOCTENIEHHO HACBHILAACh HOBBIMM TEMaMM M pasjaenamu. JlaHHBIH Kypc sBiseTCS
MHTETPaTUBHBIM, ITOCKOJIbKY OOBEIUHSIET B ce0€ co/lepKaHne HECKOJIbKUX MAaTEMaTHUECKUX
OUCHMILTUH: anreOpa, TPUTOHOMETPHs, MATEMAaTHUECKUN aHAJIN3, TEOPUS MHOXKECTB U P.
[Io mepe TOoro kak ywamyecs OBJaIeBalOT BcE Oojee MIMPOKUM MaTEeMaTHYECKUM
anmnapaTtoM, y HHUX IMOCJIEAO0BATEIbHO (POPMUPYETCS U COBEPLICHCTBYETCS YMEHHUE CTPOUTh
MaTEMaTUYECKYI0 MOJENb PEAIbHOM CHUTyallMM, IPUMEHATh 3HAHUS, MOJYUYEHHbIE B Kypce
«AnreOpa © Hadajga MaTeMaTHYECKOIO AaHAIW3a», MJs PELIEHHS CaMOCTOSTENIBHO
chopMyJIMPOBAHHON MaTeMaTHUECKON 3aJauyd, a 3aTeM HHTEPIPETUPOBATH MOTYUYCHHBIN
pe3yJbTar.

CopepxarenpHo-MeTOMYECKass JMHMS «Yucna W BBIUMCIICHHS» — 3aBepLIaeT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JIEUCTBUTENBHBIX YUCEI, KOTOPOE OBLJIO HA4YaToO B
OCHOBHOW IIKoje. B crapmeil mkose ocoboe BHUMaHuE yAensercss (OpPMHPOBAHUIO
MPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOYAIOMINX B CEOSl MCIOIB30BAHHE Pa3IMUHBIX
dbopM 3ammcu JeHCTBUTEIBHOTO YHCIIa, YMEHNE PAIIMOHAIBHO BBITIOIHITH IEUCTBUS C HUMH,
JenaTb  NPUKUAKY, OLEHMBaTh  pe3yiapTar. OOyuaromuecs IMOJy4yaloT  HaBBIKU
OpUOMMKEHHBIX BBIYMCIICHUHM, BBIIOJHEHUS JEMCTBUM C 4YHMCIaMHU, 3aldCaHHBIMH B
CTaHIApPTHON (opMe, MCTOIB30BAHUS MAaTEeMATHYECKUX KOHCTAHT, OLIEHUBAHMUS YUCIOBBIX
BBIPAKEHUU.

JIuaust «YpaBHEHMsI U HEPABEHCTBA» peaM3yeTCsl Ha MPOTSHKEHUU BCero oOydeHus B
CTapuieil IKoJie, MOCKOJbKY B KaXXJIOM pa3jeie MpOrpaMMbl MPESyCMOTPEHO pELIECHUE
COOTBETCTBYIOIIMX 3aaady. OOyuaroliuecsi OBJAACBAIOT Pa3IMYHBIMU METOAAMH PEIlCHUs
HEeNbIX, palMOHAJBHBIX, HPPAIMOHATBHBIX, IMOKA3aTeIbHBIX, JIOTAPUPMUUYECKHX U
TPUTOHOMETPUUECKUX ypaBHEHWH, HEPABEHCTB M UX cucTteM. llomydeHHble yMeHUs
UCIONIB3YIOTCS TIpU  MCCIIEOBaHUM (YHKIUMH C TOMOUIbIO TMPOU3BOAHOM, pEIIeHUN
NPUKIAJHBIX 3aJad M 3ajad Ha HaxOXKICHHE HauOOJbLIIMX M HAUMEHbIIUX 3HAYEHHUH
bysakun. JlanHas copepxaTenbHas TUHHS BKIIOYAeT B ce0s Takke GOpMHUpOBaHHE YMEHUH
BBIMIONHATH  pacu€Tel 1o  (GopMynaM, MpeoOpa3oBaHMs  IENbIX, PAMOHAIBHBIX,
UPPAIMOHATIFHBIX U TPUTOHOMETPUUECKUX BBIPAKCHUM, a TaK)Ke BBIPAKCHHM, COEPIKAIIIIX
cTeneHd W jorapudmel. brarogaps usydeHuio anreOpanueckoro marepuaia MpOUCXOIUT
JalbHEHIIee pa3BUTHE AJITOPUTMUYECKOTO UM aOCTPAKTHOTO MBIIUICHUS  yYalUuXcs,
(bOpMHUPYIOTCST HABBIKH JCTYKTUBHBIX PACCYXKICHHMA, paOOThI C CUMBOJIBHBIMH (hOpMaMH,
MpE/CTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCMMOCTEH B BHUJEC PABEHCTB U HEPABEHCTB.
Anrebpa mpemnaraet 3¢GGEKTUBHbIE HWHCTPYMEHTHI I PEIICHUS TPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HarJIAJHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK s3bIKa
HayKH.

CopepxarenpHo-MeToan4ecKkas TuHus «DyHKIUU U TpadUKm» TECHO MepPerieTaeTcs ¢
APYTUMH JUHHUSMH Kypca, TMOCKOJIbKY B KAaKOM-TO CMBICIE 3aAaéT IMOCIIEN0BATEIbHOCTD
U3ydeHuss wmarepuana. l3yueHue CTENEeHHOW, TMOKa3aTelbHOM, Jorapudmudeckon u
TPUTOHOMETPUUECKUX (DYHKLMH, UX CBOMCTB M TIpaUKOB, HCMONb30BaHHE (YHKIUN AJis
pelieHus 3aAad U3 JPYrux y4eOHbIX NPEAMETOB M PEATbHOM >KM3HM TECHO CBS3aHO KakK C



MaTEeMaTHYEeCKUM aHallM30M, TaK M C pPEIICHHEM ypaBHEHUH M HepaBeHCTB. [lpu sToM
0oJbpIIOE BHUMaHUE yAensercs (POPMUPOBAHUIO YMEHHS BbIpaXarb (GopMylaMu
3aBUCHUMOCTH MEXIYy pa3jIMYHbIMM BEJIMYMHAMM, HCCIIENOBATh IOJy4YEHHbIE (YHKIUH,
CTpOUTHh UX rpaduxu. Marepuan 3TOM cOAEpKATEIbHOW JMHHUM HAleJIeH Ha pa3BUTHE
YMEHUM ¥ HaBBIKOB, MO3BOJISIIONIMX BbIPAKaTh 3aBUCUMOCTH MEXIY BEIMYMHAMH B
pasnuyHOi (opme: aHamMTHYECKOW, Tpaduueckor wu ciaoBecHoW. Ero wusyuenue
CHOCOOCTBYET Pa3BUTHUIO AJITOPUTMHUYECKOIO MBILIUIEHUS, CHOCOOHOCTH K OOOOIIEHHIO U
KOHKPETHU3AI[1H, NCIIOJIb30BAHNIO aHAJIOTHII.

CopepxarenpHass JuHMSI  «Hagama  mMaTemMaTHMueckoro  aHaius3a»  [O3BOJISIET
CYILIECTBEHHO PaCIIUPUTh KPYT KaK MaTeMaTUYECKUX, TaK U MPUKJIAJHBIX 3a/1a4, TOCTYITHBIX
oOydaromuMcsi, Y KOTOPBIX TOSBISETCS BO3MOXKHOCTh HCCJEIOBAaTh M CTPOUTH Tpaduku
GyHKIUMHI, ONpeneniaTh UX HauOOJIbIIME M HAaUMEHBIIME 3HAYEHUS, BBIYMCIATH IUIOIIAIH
buryp u O00bEMBI TeN, HAXOAUTb CKOPOCTH U YyCKOpeHus ImpoueccoB. JlaHHas
CoJiepKaTeNbHas JHHHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH IOCTPOCHHSI MaTE€MaTHYECKUX
MOJIeTIel peabHBIX CUTYyaIllMid, HaXOKJICHUS HAWIYYIIEero PEHIeHHs] B MPUKIATHBIX, B TOM
YHClie COLMAIbHO-d)KOHOMUYECKUX, 3a/ladaX. 3HAaKOMCTBO C OCHOBAMH MAaTE€MaTHYE€CKOTO
aHaJli3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (POPMabHO-IOIMUECKOTO U KPEaTUBHOIO
MBIIUIEHHS], (POPMUPOBAHUIO YMEHHM paclo3HaBaTh MPOSBICHHUS 3aKOHOB MAaTEMAaTHUKH B
HayKe, TEXHUKE M HCKyccTBe. OOywarommecss Y3HAIOT O BBIJAIONIMXCS pe3yJlibTaTax,
MOJTyYEHHBIX B XOJ€ Pa3BUTHS MAaTEMATHKHU KaK HAYyKH, U UX aBTOPaX.

CopepxarenpHo-MeTOIMYeCKass JHHUS «MHOXeCTBa U JIOTUKa» B  OCHOBHOM
MOCBSIIEHA 3JIEMEHTAM TEOPUH MHOXKECTB. TEOpeTHKO-MHOXKECTBEHHbIE IPEICTaBICHUS
MPOHU3BIBAIOT BECh KYPC LIKOJIBHON MAaTeMaTUKU U MpeAsiaraloT Hanbojee yHUBEpCaIbHbIN
S3BIK, OOBEIUHSIONINA BCE Pa3/Iesibl MAaTEMATUKH U €€ IPUIIOKEHUH, OHU CBS3BIBAIOT Pa3HBIC
MaTeMaTHYeCKHe AUCUUIUIMHBI B eamHoe meioe. [loaToMy BaxHO aaTh BO3MOXKHOCTH
IIKOJILHUKY TOHUMAaTh TEOPETHKO-MHOXKECTBEHHBIM S3bIK COBPEMEHHOW MaTeMaTHUKU WU
HCIIOJIb30BAaTh €T0 JJIs1 BRIPAXKEHUS CBOMX MBICIIEH.

B kypce «Anrebpa um Hayala MaTeMaTHYECKOTO aHAM3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MAaTEMAaTUYECKOTO MOJICIMPOBAHUS, KOTOPHIE MPHU3BAaHBI CPOPMHUPOBATH HABBIKU
IIOCTPOCHUSI MOJENEN pPEAIbHBIX CHUTYyalWW, HCCIECIOBAHMS AITHUX MOJEIECH C IMOMOULIBIO
anmapara ajareOppl W MaTeMaTHMYECKOTO aHajlu3a W UHTEPIPEeTalud MOJyUYEHHBIX
pe3ynbraToB. Takue 3ajaHusi BIUIETEHbl B KaKIbIA U3 Pa3fesioB MPOrPaMMbI, MOCKOJIbKY
BECh MaTepuall Kypca MIMPOKO HCIOJB3yeTCs ISl pelieHHs] MPUKIaAHBIX 3amad. [lpu
pEIICHNN peajbHBIX TMPAKTUYSCKUX 3a/lad ydYalluecs pa3BUBAIOT HaOII0JaTeIbHOCTD,
yMEHHE HaXxOJWUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCs, HCIONb30BaTh AaHAJIOTHUIO,
00001aTh ¥ KOHKPETU3UPOBATh Tpobiemy. [lesrenbHOCTh MO (POPMUPOBAHUIO HABBHIKOB
pelIeHUs MPUKIIAIHBIX 3a]]a4 OpraHU3yeTcs B MPOLIECCe U3YUEHHUS BCEX TEM Kypca «Airedpa
¥ Hadaja MaTeMaTHYECKOTO aHATH3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



B yueOHOM muiaHe Ha W3ydeHHE Kypca anreOpbl M HaYal MaTeMAaTHYECKOTO aHaiM3a Ha
0a30BOM ypOBHE OTBOJUTCS 2 daca B Henento B 10 kimacce u 3 gaca B Henento B 11 kmacce,
BCEro 3a JBa roaa o0ydenus — 170 gacos.



COILEPKXAHHUE YYEBHOI' O KYPCA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

Pannonansupie  ymcia. OOBIKHOBEHHbIE UM JECATUYHBIE ApOOH, MPOILIECHTHI,
OecKOHEUYHbIE TMEepUoaUYecKue apodu. Apudmernyeckue omepanud € pPanuoOHAIbHBIMU
YUCJIaMH, Pe0Opa30BaHMS YUCIOBBIX BbIpakeHUil. [IpuMenenne npoOeli u MpPOLEHTOB IS
pelIeHns NPUKIAAHBIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEANIbHOU KU3HMU.

JleiicTBuTENbHBIC Yncha. PalioHaabHble M UppallMOHAIbHBIC Yncha. ApudMeTUuyecKue
omepalud C JEHUCTBUTENbHBIMU yuciaamMu. [IpuOnmkEHHbIE BBIYUCIICHMS, MpaBUia
OKPYTJICHHUSI, IPUKUKA U OLIEHKA PE3YJIbTaTa BbIYNCICHHM.

Crenens ¢ nenbiM nokasarenem. CtanaaptHas opMma 3alucu ISUCTBUTEIIBHOTO YHCIIA.
Hcnonp3oBanue mnoaxonsdmed (opmbl 3amucu ACUCTBUTEIbHBIX YHCEN JUIsl PELICHUs
IIPAKTUYECKUX 3a/1a4 U NPEICTABICHUSA JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypajbHOW cTeneHu. JleMcTBHUS ¢ apuPpMETHUECKUMU
KOPHSIMH HaTypAJIbHOW CTETICHHU.

CuHyC, KOCHMHYC M TAaHI€HC YHCIOBOTO AapryMeHTa. ApPKCHUHYC, AapKKOCHHYC,
APKTAHI€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHne TPUTOHOMETPUUYECKUX BbIpakeHUl. OCHOBHbBIE TPUTOHOMETPUUYECKHE
(bopMyJIBL.

YpaBHeHHE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meron
MHTEPBAJIOB.

Pemenue uensix 1 1poOHO-PALIMOHATIBHBIX YPABHEHUIN U HEPABEHCTB.

Pemenune nppanoHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHU M.

IIprMeHenne ypaBHEHUM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a1a4 U 3a7a4 U3
pPa3IUYHBIX 00JACTEN HAYKU U PeaTbHOM KU3HU.

DOyHKUMU U TpaGuKH

OyHkuMsA, cnocodbl 3amaHuss ¢QyHkuuu. ['papuk ¢yHkuuu. BzaumHOo oOpaTHBIE
GbyHKIHH.

OO6nacte ompeaeneHUss M MHOXECTBO 3HaueHuM ¢yHkuuu. Hymu QyHkumm.
[IpomexxyTkH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE PYHKIUU.

CrenenHas (yHKIMS C HaTypaJdbHBIM U IIEeJbIM TOKa3aTeneM. E€ cBoiicTBa u rpaduxk.
CgoiicTBa u rpaduk KOpHsS N-O¥ CTENEHHU.

TpuronomeTrpudeckasi OKPY>KHOCTb, ONpEICICHUE TPUTOHOMETPUUECKUX (DyHKIUN
YUCJIOBOTO apryMEHTa.

Hayaja MareMaTH4ecKoOro aHajaim3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHusl MOCIeAOBaTelIbHOCTEH. MOHOTOHHBIE
IIOCJIEA0BATEIBHOCTH.



Apudmernueckass © reomMeTpuyueckas Tmporpeccur. beckoHedHO — yObIBaromias
reoMmerpuueckas mnporpeccus. Cymma OecKOHEYHO YOBIBAaIOIIEH TeOMETPUUYECKON
nporpeccud. PopMmysia CIOXKHBIX MPOLEHTOB. MCMOap30BaHWE NMPOTPECCHUU ISl PELICHUS
peanbHbIX 3a]1a4 IPUKIAJHOTO XapakTepa.

MHoxecTBa U JIOTUKA

MHoXxecTBO, omepalnuy  HajJ  MHOXecTBaMu. Jluarpammbl — Diinepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO anmnapara JJii OIMUCAaHUs PEaJbHBIX MPOLECCOB U
SBJICHUM, TIPU PEILICHUH 3a]1a4 U3 JPYTUX Y4eOHbIX MPEIMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATENBCTBO.

11 KJTACC

Yucia v BIYMCICHUSA

Harypanbnbie u nensie uyncia. [Ipu3Haku 1e1MMOCTH LENBIX YHACEIL.

Crenenb ¢ pauMOHAJIBHBIM NTOKa3aresieM. CBOMCTBa CTENICHH.

Jlorapudm yncna. JleciTuuHbIe U HATYpaIbHBIEC JIOTapU(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXEHUI, COAEPKALIUX JTOTapU(MBI.

[IpeoOpa3oBaHue BbIpaXEHU, COIEPIKALUX CTEIEHH C PAllMOHAIBHBIM TOKA3aTeNIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHbIe YpaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS U HEPABEHCTBA.

Cucrembl TMHEWHBIX ypaBHEHUM. PelieHne npukiaaHbiX 3aa4 ¢ MOMOIIBI) CUCTEMBI
JIMHENHBIX YPABHECHUM.

CucteMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpruMmeHenne ypaBHEHUN, CUCTEM M HEPABEHCTB K PEIICHUI0 MATEMAaTHUYECKUX 3a7a4 U
3a/1a4y U3 pa3au4HbIX 001acTel HAyKH U peabHOW KU3HH.

DOyHKUUHA U TpaduKu

Oynkrusa.  [lepuoanueckue ¢Gynkumuu. I[IpoMexyTku MOHOTOHHOCTH  (DYHKIIHH.
Makcumymbl 1 MUHUMYMBI (pyHKIMH. Hanbonbiiee u HauMeHbIlee 3HadyeHne QyHKIIMN Ha
ITPOMEXKYTKE.

Tpuronomerpruyeckue PyHKIIUU, UX CBOMCTBA U IPAPUKH.

[TokazaTenpHas u norapudmudeckast GyHKIIUNA, UX CBOMCTBA U rpadUKH.

Ucnonp3oBanue rpadukoB GyHKIMMA 71 peIIeHUs YpaBHEHUHN U IMHEWHBIX CHCTEM.

Ucnonb3oBanue rpadukoB QyHKIMI Uil UCCIEI0BAHUS MPOLIECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BO3HUKAIOT MPHU PEUICHUU 3a]ad M3 APYIHMX y4eOHbIX MPEAMETOB M peaIbHOU
KU3HU.

Havana MaTeMaTH4eCKOr0 aHAIU3a

HenpepriBabie GpyHKIIMN. MeTo1 MHTEPBAJIOB JJIsl pEIICHHUS HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpudeckuid u GpU3MUECKUN CMBICI TPOU3BOAHOM.

[IpousBoaHbie 3JIeMEHTAPHBIX (QYHKUIUNA. DOpPMYIbl HAXOXKIACHUS MPOU3BOJHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (YHKITHIA.



[Ipumenenne mNPOU3BOAHON K MCCIEAOBAHUIO (YHKIUH HAa MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxaenne HauboIbiiero 1 HAMMEHbIIEro 3HaYeHHs PYHKIIMUA Ha OTPE3KE.

IIpuMeHeHne NMPOU3BOJHON I HaXOXKACHHWS HAWIY4dlIEro PELICHUS B NPUKIAIHBIX
3aj1a4ax, JIs ONpeeIeHHs] CKOPOCTU IpoLecca, 3alaHHOr0 (GOpMyYIION WK rpauKOM.

[lepBoobOpasnas. Tabmuia mepBooOpa3HBIX.

WNHurerpain, ero reoMeTpudeckuil U (Qpu3nyeckuili cMmbici. BeluucieHwe mHTErpaiga 1o
dhopmyne HetoTona—JleliOHuIa.



ININIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yuebHoro npenMera «MaremaTukay A0KHO 00eCleynuBaTh JOCTUKEHUE Ha
YpOBHE CpEIHEro oOIero o0pa30BaHUA CIEAYIOMIMX JUYHOCTHBIX, METAalmpeIMETHBIX U
MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIIHTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOrpaMMbl yueOHOro mpeamera «MaTemaTHuka»
XapaKTEepU3YyIOTCA:

I'pasxxtanCcKOE BOCIIUTAHUE:

Cc(OPMHUPOBAHHOCTHIO TPAKTAHCKON TIO3UIMK OOYyYaromerocss Kak AaKTUBHOTO W
OTBETCTBEHHOTO UYJIEHA POCCHICKOrO OOIIECTBA, MPEJCTaBICHUEM O MaTEeMaTHYECKUX
OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOUEAYpP TPakIaHCKOTO
oOmiecTBa (BBIOOpHI, OMPOCHI W TP.), YMEHHUEM B3aUMOJCUCTBOBATh C COIUATBHBIMU
MHCTUTYTaMH B COOTBETCTBUU C UX PYHKIMSAMU U HA3HAYECHUEM.

[TatprnoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCHUICKON TpakKJAaHCKOW HJIEHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOSIIIEMY POCCHIMCKOM MaTeMaTHUKH, LEHHOCTHBIM OTHOIIEHUEM K
JOCTHKCHUAM POCCUHUCKUX MATEMaTUKOB W POCCUWCKOW MATEMATHYECKOM IIKOJbI, K
HCIIOJB30BAHUIO 3TUX JIOCTUKEHUM B IPYTUX HAyKaX, TEXHOJOTUSIX, cpepax SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHMEM JIyXOBHBIX IIEHHOCTEM POCCHIICKOTO Hapoaa; CchOpMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUS, HSTHUYECKOrO TOBEJCHHUS, CBS3aHHOTO C MPAKTUYECKUM
MIPUMEHECHUEM JIOCTHXKEHUM HAYKH U JIEATEIbHOCTHIO YUEHOTO; OCO3HAHUEM JIMYHOTO BKIaJa
B IMOCTPOEHUE YCTONYMBOTO Oy ayIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKJIIOYass ACTETUKY MaTeMaTH4YECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, pEIIeHUH, pacCyXKJIeHUH; BOCHPUUMUYUBOCTHIO K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIUYHbIX BUJIOB UCKYCCTBA.

DH3NUECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHI0O YMEHHSI TPUMEHITh MaTEeMaTHYECKWE 3HAHUS B HWHTEpecax
3I0pOBOTO M 0€30IMacHOro 00pa3a >KM3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO
(3mopoBoe mHUTaHWE, COAJAaHCUPOBAHHBIM PEXKUM 3aHITUH W OTAbIXa, peEryJspHas
(u3nyeckass akKTUBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHMS, MPU 3aHATUSIX CIIOPTHUBHO-
03JI0POBUTENILHOM JEATEIBHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IIEHHOCTH TPYI0JIIOOUS; UHTEPECOM K Pa3InYHBIM
chepam mnpodeCCHOHAIBHOM  JEATEIbHOCTH, CBSI3aHHBIM C  MaTeMaTUKOW U e
MPUJIOKEHUSIMA, YMEHHUEM COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymiedt npodeccun u
peann30BbIBAaTh COOCTBEHHBIC >KM3HEHHBIC IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTUYeCKOMY OOpa30BaHUI0 W CaMOOOPa30BaHWIO HA TMPOTSDKCHWHM BCEU JKHU3HU;



TOTOBHOCTHIO K AKTHBHOMY Yy4YaCTHIO B PEIICHMHM NPAKTHUECKUX 3a/Jady MaTeMaTU4eCKOu
HAIPaBIEHHOCTH.

DKOJIOrM4€CKOe BOCIIUTAHUE:

C(OPMUPOBAHHOCTBIO IKOJIOTUYECKON KYJIBTYphl, TOHUMAHUEM BIIUSHUS COLIMAIBHO-
HKOHOMUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOTHOM M COIMAIbHOM Cpellbl, 0CO3HAaHUEM
r100anpHOTO  XapakTepa OKOJIOTMYECKHUX MpoOJieM; OpHEeHTalled Ha MpUMEHEHHE
MaTeMaTUYECKUX 3HaHWM JUIsl pelIeHus 3aJad B O00JacTH OKpY’Kalolled cpensl,
IUIAaHUPOBAHUSA IIOCTYIIKOB U OIIEHKHM HMX BO3MOXHBIX IOCJIEICTBUN I OKpYXKaroulei
CpEIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAayKM U OOIIECTBEHHON NpPAKTUKH, NOHMMAaHUEM MAaTEMaTUYeCKOW HAyKH Kak
cepbl YEIOBEUECKON NEATEIbHOCTH, 3TAloOB €€ pa3BUTHUA W 3HAYUMOCTU JJIi Pa3BUTHUS
[UBUJIN3AI[MN; OBJIAZICHHEM S3bIKOM MAaT€MaTUKU WM MAaTeMaTHYEeCKOW KyJIbTYpOW Kak
CPEICTBOM TMO3HAHUS MUPA; TOTOBHOCTBHIO OCYIIECTBIIATH MMPOCKTHYIO U UCCIIETOBATENBCKYIO
AESITeIbHOCTh MHIANBUAYATIHHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeramnpeaMeTHble  Pe3yJbTaThl  OCBOCHHSI  MPOTPaMMbl  y4eOHOro  MpeaMeTa
«MaTteMaTrka» XapakTepU3ylOTCs OBJIAJCHUEM YHHUBEPCAIbHBIMU HO3HABAMETbHLIMU
oelicmseusiMy, VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHbIMU
DpecyIamuUBHbIMU OeUCTNBUIMU.

1) Vuusepcanvnvle noznasamenvuvle Oeticmsus, obecnedusaom @Gopmuposarue
0a306blX KOSHUMUBHBIX NpOYeccos oobyuarwuxci (0ceoeHue Memooo8 NO3HAHUS
OKpYIHCAOWe20 Mupa, NpuUMeHeHue JI02UYEeCKUX, UCCAe008amelbCKUX onepayull, YMeHut
pabomams ¢ ungpopmayueii).

ba3oBsble nornueckue AeUCTBUS:

e BBIBIATH M XapaKTEPU30BATh CYIIECTBEHHbIE NPU3HAKA MAaTEMaTUYECKHUX
00BEKTOB, MOHATU, OTHOIICHUNH MEXTy TTOHATUSIMU; POPMYIUPOBATH ONIPEICICHUS
MOHATHM; YCTaHABIMBATH CYIIECTBEHHBIA MPU3HAK KIacCU(PUKAIIMN, OCHOBAHUS JIJIs
000011IeHHS U CPAaBHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U PEOOPA3OBHIBATEH CYXKJIEHUS: YTBEPAUTEIIbHBIE U
OTpUlIaTETIbHBIC, €IUHUYHBIC, YACTHBIC U O0IINE; YCIOBHEIE;

e BBISBIATh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTHBOpPEUHUS B
dakTax, JaHHBIX, HAOJNIOACHUAX U YTBEPXKICHUSX; NpeasiaraTb KPUTCPUM IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e JIeNIaTh BBIBOJIbI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JE€TYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOUCHUH, YMO3aKIIFOUEHHI 110 aHAJIOTUU;

e TPOBOJUTH CaMOCTOSATENIBHO JIOKA3aTebCTBA MAaTEMaTUUYECKUX YTBEPKICHUM
(IpsiMble U OT MPOTHUBHOTO), BHICTPAUBaTh apryMEHTAIIMIO, TPUBOIUTh MPUMEPHI U
KOHTPHPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BHIBOIBI;



BbIOMpaTh CHOCOO pemieHus yueOHOM 3ahayu (CpaBHUBATh HECKOJBKO BApUAHTOB
pelieHusi, BbIOMpPATh HauboJee MOAXOIAMIMM C y4€TOM CaMOCTOSITENBHO
BBIJIEJICHHBIX KPUTEPUEB).

bazoBrbie HCCIICAOBATCIbCKUC ,ZIGI\/'ICTBI/ISI:

UCIIOJI30BaTh  BOMNPOCHI  KAaK  MCCIENOBATEIbCKUA WHCTPYMEHT IO3HAHUS;
GopMynupoBaTh  BOINpPOCH,  (UKCHUPYIOIIME  MPOTUBOpEUYHE,  Mpodiemy,
yCTaHaBJIMBAaTh HCKOMOE M JlaHHOE, (OPMHUPOBATH THUIIOTE3Y, ApPryMEHTUPOBATH
CBOIO MO3ULINI0, MHEHHE;

POBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIA 3KCHEPUMEHT, HMCCIEIOBAHUE 10
YCTAHOBJICHUIO OCOOEHHOCTE MaTeMaTH4YeCKOro OOBEKTa, SIBICHHS, MpoLecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBbEKTaMH, SIBICHUSIMU, POLIECCAMU;
CaMOCTOATENbHO  (OPMYIUPOBATh OOOOIIEHHUS ¢ BBIBOJBI 1O pe3yJbTaTaM
OPOBEAEHHOIO  HAOJIIOJIEHUS,  HUCCIEJOBAaHMS,  OLEHUBaThb  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U 0000IICHUIA;

MPOTHO3UPOBaTh  BO3MOXHOE Ppa3BUTHE IMpollecca, a TAaKXKE BbIABUTAThH
MPEIMOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIOBUSX.

PaboTa c undopmarnueii:

2)

BBISIBJIITH Je(UIUTHl MH(OPMALUK, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIIPOC
U JUIS pelIeHUs 3a]1a4H;
BBIOMPATh HMH(POPMALMIO W3 HMCTOYHUKOB pA3JIMYHBIX THUIIOB, aHAJU3UPOBATH,
CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALIUIO Pa3IMUYHBIX BUJOB U (HOpM
[PEICTaBIICHNUS;
CTPYKTYypUpOBaTh HH(}OpPMALNIO, MPEACTaBIATh €€ B pazIu4HbIX (Qopmax,
WJUTIOCTPUPOBATH IpapruecK;
OLICHUBATh HAAEKHOCTh MH(GOpPMAIMU MO CaMOCTOSTENIbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

Vuueepcanvnvie KOMMYHUKAMUBHbIE oeticmeus, obecneuusaiom

CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOB 0OVUAIOUUXCAL.
OOmieHue:

BOCIPUHUMATh W (POPMYJIMPOBATh CYXJIEHHUS B COOTBETCTBUU C YCIOBHSIMHU U
HEeJSIMA OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BbIpa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M TIMCBMEHHBIX TEKCTaX, JaBaTb MOACHEHHMS MO XOAy PpELICHHs 3a7ayH,
KOMMEHTHUPOBATh NOJyUYEHHBIN pe3yJIbTaT;

B XOJe OOCYXIeHHUs 3aJaBaThb BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBbl,
npoOsieMbl, pelaeMoi 3a7aud, BbBICKAa3bIBaTh MJIEH, HAlCJICHHbIE Ha TOUCK
pELIeHMs; COMOCTABISATh CBOU CYXIEHHS C CYXICHHSAMHU JPYTHX YYaCTHHUKOB
auanora, oOHapyXHBaTh pa3iMyMe M CXOJICTBO MO3MIMKA; B KOPPEKTHOH (opme
(bopMyIMpOBATH PA3HOTIIACHSI, CBOU BO3PAKEHUS;

OPENCTaBIIATh PE3YJNbTAaThl PpEIIEHUs 3aJady, OKCIEPUMEHTa, WCCIE0BaHus,
MIPOEKTa; CAMOCTOSITEIbHO BBIOMpAaTh (opMaT BBICTYIUIGHMS C Y4€TOM 3ajad
Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyIHUYECTBO:



MOHUMATh M HUCIIOJIH30BATh MPEUMYINECTBA KOMAHIHON ¥ WHIWBHUIyATHHOU PaOOTHI
MpU pPEIICHUH YYeOHBIX 3a/ad; MPUHUMATh I1Ie7h COBMECTHOW JEesSTEIHHOCTH,
IUTAHUPOBATh OPTraHMU3AIMI0 COBMECTHOM palOThl, pacmpeneisiTh BHUABI padoT,
JIOTOBAapUBaThCA, OOCYKIaTh MpOILIECC W pe3yJibTaT padoThl; 0000IIaTh MHEHHUS
HECKOJIBKMX JIFOICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (oOCykmeHus, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbI» U MUHBIE); BHINOIHATH CBOIO YACTh PA0OTHI U KOOPAUHUPOBATH
CBOU JECHCTBUS C IPYTHMMH YJI€HaMH KOMaH/bl; OLIEHUBATh KA4€CTBO CBOETrO BKJIaaa
B OOmMIA MNPOAYKT 1O KpUTEpHUsiM, CGHOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aMMOJECHUCTBUA.

3) Vuusepcanvuvie pecynsamusHnvle Oelicmeusi, obecneyusaiom opmuposarue
CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTABJISITh IUIAH, AJITOPUTM PELICHMS 3a]layd, BEIOMPATh CIOCOO pelIeHUs ¢ YYETOM

HMEIOIIUXCS  PECypCOB M  COOCTBEHHBIX  BO3MOXXHOCTEHM, apryMEHTHpPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN ¢ yUETOM HOBOM UH(POPMAIIUHU.
CaMOKOHTPOJIb:

BJIQJICTh HAaBbIKAMU I103HABATEIBHOU pe(pIECKCHM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENIBHBIX MPOILECCOB, MX PE3YJbTATOB; BIAJETh CHOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI Mpoliecca U pe3ysibTaTa PelIeHUs] MaTeMaTUYeCKOM
3a/1a4u;

OpeABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpPH pELICHUH 3aJayH,
BHOCUTH KOPPEKTHUBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JAHHBIX,
HaJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pE3yjbTaTa I U YCJIOBUSIM, OOBSICHSATH MPUUYUHBI
JOCT)KEHUSI WM HEJOCTIKEHUS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

OcBoenune yaeOHOTO Kypca «Anredpa u Hadajga MaTEMaTHIECKOTO aHaTN3a» Ha YPOBHE
cpeaHero oo6miero oOpa3oBaHUS JIOJDKHO —OOecreuuBaTh JOCTHIKEHUE — CICHYIOITUX
MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIHTATOB:

10 KUIACC

Yucaa 1 BbIYUCIEHUSA

OnepupoBaTh MOHATUSIMU: PAllUOHATILHOE U JACHCTBUTEIIHLHOE YUCIIO, OOBIKHOBEHHAS U
JeCATUYHAS P00k, MPOLICHTHI.

BemonHare apudmerndeckue omeparuyd ¢ palMOHAIBHBIMH M JIeHCTBUTEIBHBIMH

qucCIaMH.



BoinmonusaTe npuOnnKEHHBIE BBIUMCICHUSA, HCMOJb3Ys MpaBUiIa OKPYIJIEHUS, NIeJaTh
MPUKUJKY U OLIEHKY pe3yJIbTaTa BEIYHCICHUN.

OnepupoBarh MOHATUSMU: CTENEHb C LEJIbIM I[IOKa3aTeseM; CTaHaapTHas ¢opma
3aMucH  JACUCTBUTENBHOTO YHCIA, KOPEHb HATypaJlbHOM CTENEHU; HCIOJIb30BaTh
MOIXOIAITYI0 (POpMY 3amucu IeHCTBUTENBHBIX YHCEI AJISl PELICHHs MPAKTUYECKUX 3a]ad U
MIPE/ICTABIICHUS TaHHBIX.

OnepupoBarh TOHSTHSAMHU: CHHYC, KOCHHYC M TaHTE€HC MPOU3BOJIBHOTO VIJIa;
UCIIOJIb30BaTh 3alUCh IPOU3BOJBHOTO YyIVIa 4Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKHE
(yHKITUH.

YpaBHeHNs U HEPaBeHCTBA

OnepupoBarb  NOHATUSIMU:  TOXAECTBO, YpPaBHEHHE, HEPABEHCTBO;  LIEJIOE,
palMoHaNbHOE, UPPALMOHAIBHOE  YypaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
ypaBHEHHUE;

BeinonHATe  npeoOpa3oBaHMs  TPUTOHOMETPUYECKMX  BBIPAKEHUW W peniarh
TPUTOHOMETPUYECKUE YPABHEHHS.

BrInonHATh peoOpa3zoBaHus LETbIX, PALIMOHATIBHBIX U UPPALMOHATIBHBIX BBIPAKEHHM
M peliaTh OCHOBHBIE THIIBI IENBIX, PAIMOHAJIBHBIX U HMPPAIMOHAIBHBIX YPAaBHEHHU W
HEPaBEHCTB.

[IpuMeHATh ypaBHEHUSI U HEPABEHCTBA JJIsl PEIICHHS] MAaTEMaTUYECKUX 3a]ad U 3ajad
U3 pa3InYHBIX 00J1aCTEN HAYKU U PEATbHOM KU3HU.

MonenpoBaTh peajbHbIE CUTyallud Ha SI3bIKE alreOpbl, COCTaBISATh BbIPAXKECHMUS,
YPAaBHEHUS, HEPABEHCTBA IO YCIOBHIO 3aJaudd, HCCIEN0BAaTh IOCTPOEHHBIE MOJEIH C
MCIIOJIb30BaHUEM ammapara ajareOphl.

DOyHKUMU U TpaGuKH

OnepupoBarb TNOHATUSAMHU: (YHKLIHS, CHOCOOBI 3anaHus (QyHKUHMH, O0JacTb
OTpeeeHUs U MHOXKECTBO 3HAa4YeHHM (GYyHKIMHU, Tpaduk (QyHKIMH, B3aUMHO OOpaTHBIC
(yHKITUH.

OnepupoBarh MOHATUSAMH: YETHOCTb M HEUETHOCTh (YHKUMHM, HYJIU (YHKIHH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpa@uku GyHKIMA 715 pelIeHNs] ypaBHEHUN.

CtpouTh U ynTaTh rpaQUKH JUHEHHON (PYHKIUHU, KBAAPATUYHOW (HYHKIINH, CTCTICHHON
(GYHKIUH C LEIbIM TOKa3aTeNIeM.

Ucnonb3oBath rpadguku GyHKIIMNA IS KCCIIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEN MpHU
pELIeHUH 3a/1ay U3 APYTUX YYEOHBIX MPEIMETOB U PEAIbHOM KU3HU; BhIpaxaTh (opMysiaMu
3aBUCUMOCTH MEX]y BETUUHHAMM.

Hauyana maTeMaTn4yeckoro aHajaimu3a

OnepupoBaTh MOHATUSMU: MOCIEAOBATEIBHOCTD, apu(PMEeTHYECKass U TeOMETpUUYECKas
MPOTPECCHUHU.

OnepupoBarh MNOHATUSIMHU: OECKOHEYHO YOBIBAaIOLIasi I€OMETPUYECKAs MPOrpeccus,
cymma 0€CKOHEUHO yOBbIBAIOIIEH T€OMETPUIECKOMN MPOTPECCUH.

3amaBaTh NOCIEAOBATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.



Hcnonp30BaTh CBOMCTBA MOCIIENOBATENIBHOCTEN U MPOTPECCUM ISl PELIEHUS PEAJIBHBIX
3a/1a4 NPUKJIAJAHOTO XapaKTepa.

MHoKecTBa M JIOTHKA

OnepupoBarh NOHATHUAMH: MHOKECTBO, OIEPALIMHA HAJl MHOKECTBAMM.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM —anmapar Uil  ONHWCAHUS PEAJbHBIX
MPOLIECCOB U SIBJICHUH, TP PEIICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEIMETOB.

OnepupoBath NOHATUAMHU: OIIPEACIICHNE, TEOPEMA, CIEICTBUE, 1OKA3aTEIbCTBO.

11 KIIACC

Yuciaa 1 BBIYUCTCHUSA

OnepupoBarh MNOHATHSAMHU: HATypaJbHOE, LEJIOE YHUCIO; HCIOJIb30BATh NPHU3HAKH
JNETUMOCTH LEIIBIX YUCE, PA3JI0KEHUE YUCIIA HA IPOCTHIE MHOKUTEIM ISl PELICHUS 33/1a4.

OnepupoBaTh MOHSATHUEM: CTEIIEHD C PALMOHAIIBHBIM ITOKA3aTEIIEM.

OnepupoBaTh NOHATHIMHU: JIOTapU(PM UKCIA, JECITUUHBIE U HATYpaJIbHbIE JIOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHATh CBOWCTBA CTENEHH [JIs1 NPeoOpa3oBaHUsl BBIPAKEHMIM; ONEPUPOBATH
MOHATHUSIMU: TIOKA3aTEJIbHOE YPABHEHHE W HEPABEHCTBO; pElIaTh OCHOBHBIE THIIBI
[I0KA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHsATe npeoOpa3oBaHusl BBIpAXKEHHUM, COAepX allux Jorapudmbl; ONEpUpoBaTh
MOHATUSIMU: JIOTApU(PMUUYECKOE YpaBHEHHUE W HEPABEHCTBO; pEIIaTh OCHOBHBIE THUIIbI
norapu(pMUYECKNX YPaBHEHUI 1 HEPABEHCTB.

HaxoauTe pemenus npocTelmmx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATUSMH: CHCTEMA JIMHEHHBIX YpaBHEHUM M €€ pEIICHHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [l PELICHUS IIPAKTUYECKUX 3a4a4.

HaxoauTe pemenus npocTenmx CUCTEM U COBOKYITHOCTEN PAllMOHAJIbHBIX YPaBHEHUN
Y HEPABEHCTB.

MonennpoBaTh peajbHblE CUTyallud Ha S3bIKE alreOpbl, COCTaBISATh BbIPAKEHMUS,
YPaBHEHMS, HEPABEHCTBA U CHUCTEMBI IO YCIOBUIO 33Jayd, HCCIENOBATH IIOCTPOCHHBIE
MOJIETIH C UCIIOJIb30BaHUEM ammapara ajareOphl.

DOyHKUMU U TpaGuKH

OnepupoBarh MNOHATUSIMH: TEpUOIMYECKass (YHKUHUSA, MPOMEKYTKM MOHOTOHHOCTH
(GyHKIMH, TOYKH SKCTpeMyMa (QyHKIMHA, HanOOIbIIIee U HAaNMEHbIIIee 3HaYeHUsT QYHKIINU Ha
MPOMEXKYTKE; UCIIOJIb30BATh UX JUIsl UCCIIeI0BaHus QYHKIMH, 3aJaHHON rpadukom.

OnepupoBarh MOHATUSIMH: TpadUKU  TOKA3aTENbHOM, JiorapuPMUUecKorl
TPUTOHOMETPUUECKUX (YyHKIMMI; wn300paxkaTb HMX Ha KOOPAMHATHOM IUIOCKOCTH U
WCIIOJIb30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300paxkath Ha KOOPJAWHATHOM IUIOCKOCTH TpaduKH JIMHEWHBIX YpPAaBHCHHH W
HCIIOJIb30BaTh UX I PEIICHUs] CUCTEMBI JIMHEHHBIX YPABHEHUN.

Ucnonb3oBatk rpaduku GyHKIUA JUIsI UCCIEI0BAHMS MTPOLIECCOB M 3aBUCUMOCTEN U3
JIPYrUX y4eOHBIX TUCHHUILIUH.

Hayaja MaTeMaTH4eCKOro aHaIM3a



OnepupoBaTh MOHATHSMHU: HeNpepblBHAas (PyHKUMA; MpOU3BOAHAsA  (DPYyHKUIHUU;
MCIIOJIb30BAaTh T€OMETPUUYECKUIN U (PU3UUECKHUIM CMBICI TPOU3BOIHOMN AJIs PEIICHUS 3a/au.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIMM, BBIYUCIATH POU3BOIHBIE CYMMBI,
IPOU3BEJICHUS, YACTHOTO (DYHKLIUH.

Hcnonp30BaTh MPOU3BOAHYIO MJisi HWCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTh PE3YJIbTAThI UCCIEIOBAHUS K IOCTPOEHUIO IpaUKOB.

Hcrnons30BaTh NIPOU3BOJHYIO JUIsl HAXOKICHNS HAWITY4YlIErO pPEIeHUs B IPUKIAJAHBIX,
B TOM YHCJIE COLIMAIIBHO-DKOHOMHYECKUX, 3a/1a4aX.

OnepupoBaTh NOHATUAMU: IepBOOOpa3Hasi U MHTETPAJ; IOHUMATh T€OMETPUUECKUN U
buznyecKkuii CMBICT UHTETpaa.

Haxoaute mnepBoOOpa3Hble 5>IE€MEHTApHBIX (YHKIUH; BBIYUCIATH HWHTETpal IO
dhopmyne Herorona—JleiiOHura.

Pemate mnpuknagHele 3agaud, B TOM YHUCJIE COLMAIBHO-3KOHOMHUYECKOIO U
(r3MYECKOro Xapakrepa, CpeJICTBAMH MAaTEMAaTHYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n MPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
MHoxecTBa pallMOHAIBHBIX U
1 JICUCTBUTEIIbHBIX Yncell. PaliioHanbHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiuu U rpaduku. CTeneHs ¢ HeabM 6
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—O CTETICHU. 18 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmysl
4 TpUrOHOMETpHH. T pUroHOMEeTpUUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUU 5
6 [ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3AIIHS 3 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontporenpie  IMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
CreneHsp ¢ palOHaIbLHBIM MTOKA3aTEJEM.
1 [TokazarenpHas ¢pynkuus. [lokazarenbHbie 12 1
ypaBHEHUS U HEPAaBEHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHeHUS U 12
HEpaBEHCTBA
Tpuronomerpuieckne GyHKIUU U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeHneHnne Mpon3BOgHON 24 1
5 WHTerpan n ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HatypanbHble u nensle uncia 6
8 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 18 9
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




