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MOSICHUTEJBHASA 3AIINCKA

PaGouass mporpamma y4yeOHOrOo Kypca «Ausrebpa W Hadajga MaTEeMaTHUECKOTO
aHanu3a» 0a30BOro ypoBHs st oOydaronquxcs 10 —11 kiaccoB pa3paboTaHa Ha OCHOBE
denepalibHOTO TOCYAaPCTBEHHOIO 00pa30BAaTEIBHOTO CTAaHJAAPTa CPEAHEro OOIIero
oOpa3oBaHMsI, C YYETOM COBPEMEHHBIX MHUPOBBIX TpEOOBaHUM, NPEIBSIBISIEMBIX K
MaTeMaTHYeCKOMY O0pa30BaHMIO, M TPATUIMN poccuiickoro oOpa3oBaHus. Peammsamms
porpaMMbl  00ECTICYMBAET OBJAJCHHUE KIFOUEBBHIMH KOMIICTECHITUSMH, COCTABIISIONIIMHU
OCHOBY JUIA  CaMOpPa3BUTHUS W  HEMPEPBHIBHOTO  0Opa3oBaHMs,  IEITOCTHOCTH
OOIIEKYyIBTYPHOTO, JINYHOCTHOTO U ITO3HABATEIIBHOTO PA3BUTHS JIMTYHOCTH O0YUYaIOIIIHXCS.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hauajga MaTeMaTHIECKOTO aHAJIN3ay SIBJISICTCS OJHUM W3 Hanbouiee
3HQYMMBIX B IIpOrpaMMe CTapIiied IIKOJBI, ITOCKOJbKY, C OJIHOW CTOPOHBI, OH
oOecrieunBaeT HWHCTPYMEHTAIBHYIO 0a3y /A HM3yYeHHs BCEX ECTECTBEHHO-HAYYHBIX
KYpCOB, a C JpPYyrod CTOPOHBI, (DOPMHUPYET JIOTHYECKOE M aOCTPAKTHOE MBIILIICHNE
y4aluxcsi Ha ypOBHE, HEOOXOAWMOM JIJII OCBOCHHS KypcoB HMH(MOPMATHKH,
0OIIIeCTBO3HAHMS, WCTOPHH, CIOBECHOCTH. B pamkax JaHHOro Kypca ydaliuecs
OBJIAJICBAIOT YHUBEPCAJIbHBIM S3bIKOM COBPEMEHHOM HAyKH, KOoTopas (popMyiIupyeT CBOU
TOCTIKCHUS B MATEMaTHIECKOU opme.

Kypc anreOpbl m Hadan MaTEeMaTHYECKOTO aHalM3a 3aKJIaIbIBA€T OCHOBY IS
YCIEITHOTO OBJAJACHUS 3aKOHAMU (U3UKH, XUMHU, OHOJOTHH, MOHWMAHHS OCHOBHBIX
TCHJICHIIUH DSKOHOMHKH U1 OOIIECTBEHHON JKM3HU, TIO3BOJISICT OPUCHTHUPOBATHCA B
COBPEMEHHBIX ITU(MPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO HCIIOIh30BATh UX B
MMOBCEHEBHOM JXKM3HU. B TOXKe BpeMs OBIaJicHHE aOCTPAKTHBIMHU M JIOTUYECKH CTPOTUMU
MaTeMaTHYECKUMH KOHCTPYKIMSMHU pa3BHBAET YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HCTUHHOCTh YTBEPKJICHUS, UCIIOIb30BaTh 0000IEHNEe U KOHKPETHU3AIIUIO,
a0CTparupoBaHUEe W aHAJIOTHIO, (OPMHUPYET KPEaTHBHOE M KPUTHYECKOE MbIUIcHHEe. B
XO/JIe U3Y4YEeHUs aNreOphl M HayaJl MATeMAaTHYECKOTO aHaJIh3a B CTApIICH IIKOJIEC YJalIrecs
MOJIY9arOT HOBBIA OIBIT PEIICHUS MPUKIAIHBIX 3aJ1ad, CaMOCTOSTEIBHOTO MOCTPOCHUS
MaTeMaTUYECKUX MOJICNICH peaIbHBIX CUTYAllUi U MHTEPIPETAIIMH IMOTYyYEHHBIX PEIICHUH,
3HAKOMSITCS C MPUMEpaMH MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMPHUPOJE, HAYKE U B
HCKYCCTBE, C BBIJAIONTUMHUCS MaTEMAaTHUYECKIUMH OTKPBITUSIMU U UX aBTOPAMHU.

Kypc oOnagaeT 3HaYUTEIBHBIM BOCHHUTATCIBHBIM  ITOTEHIIMATIOM, KOTOPBIU
peanu3yeTcs Kak 4epe3 yu4eOHbIM MaTepHall, CIOCOOCTBYIONMUI (POPMUPOBAHUIO HAYIHOTO
MHUPOBO33pEHHUs, TaK U uepe3 crnenuduky ydeOHOW NeATebHOCTH, TpeOyromiei
CaMOCTOSITEITbHOCTH, AKKypaTHOCTH, MPOJOJDKATEILHON KOHIIEHTPAIlMM BHUMAHUS U
OTBETCTBEHHOCTH 3a TOJyYCHHBIN pPe3yJIbTar.

B ocHoBe MeTomuku oOydueHHs anreOpe M HadajaM MaTEeMaTHYSCKOTO aHam3a
JICKUT IeATCIIbHOCTHBIA MMPUHITUATT O0YYICHHMS.



Crpykrypa Kypca «Anredpa W Hadaja MaT€MaTHYECKOTO aHajin3a» BKIIOYAET
CJIEIYIOLIUE CONEPKATEIbHO-METOANYECKUE JTUHUM: «Hucna u BeUUCIEHUN», « DyHKINN
u rpaduku», «YpaBHEHUS U HepaBeHCTBa», «Hauama maTeMaTuyecKoro aHaiuzay,
«MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COJEPKATEIBHO-METOJUUYECKUE JIMHUU
U3y4aloTCcsd Ha NPOTSHKEHUM [JBYX JET OOydeHMs B CTaplield IIKOJIe, €CTECTBEHHO
JOTOJHSS IPYT Ipyra U MOCTENEHHO HACBIIAsACh HOBBIMH TEMaMU M pa3fenamu. J[aHHbIN
KypC SBJISIETCSI UHTETPATHUBHBIM, TOCKOJIBKY OOBEMHSET B ce0€ COAEpKaHNE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUIUIMH: anredpa, TPUTOHOMETPHUS, MAaTEMaTU4YEeCKU aHajus,
Teopusi MHOXeCTB U ap. [lo Mepe Toro kak ydaimiuecss OBIaJeBalOT BcE€ 0oJiee MIMPOKUM
MaTeMaTUYECKUM  ammaparoM, y  HHMX  IIOCIEAOBAaTElIbHO  (QopMmHupyeTcs U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MAaTEMATHYECKYI0 MOJENIb PEAJbHOW CHUTyallHH,
NPUMEHATh 3HAaHUS, IOJIyYCHHbIE B Kypce «AnredOpa M Hayajga MaTeMaTUYeCKOro
aHaJIu3a», JIsl peLIEHUs] CAaMOCTOSITENIbHO C(HOPMYIMPOBAaHHON MaTEMaTHUECKOH 3a7auu, a
3aTeM MHTEPIIPETUPOBATH MTOIYYEHHBIN PE3yibTar.

CopnepxxarenpHO-METOAUYECKass JMHUA «Yuciia M BBIUMCICHUS»  3aBEpIIacT
(opMHpPOBaHNUE HABBIKOB HCIIONIb30BAaHUA JEHCTBUTEIBHBIX YHCEI, KOTOPOE ObUIO HA4aTO
B OCHOBHOHM MIKoJe. B crapuieil mkosie 0codoe BHUMaHUE yAenseTcss (POpMUPOBAHUIO
IPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOYAIOIINUX B Ce0s MCIOIb30BAHUE PA3TUYHBIX
bopM 3amucu JEHCTBUTENIBHOIO YHKCIA, YMEHHE PALMOHAIBHO BBINOJHATH JIEHCTBUS C
HUMH, JeJlaTh NPHUKUAKY, OLEHUBATHh pe3ynbrar. OOyyaromuecs MONIy4YarOT HaBbIKU
MPUOJIMKEHHBIX BBIYUCICHUM, BBIMOJHEHUS JEHCTBUU C 4YHUCIaMH, 3allMCaHHBIMU B
CTaHJapTHOM (hopMe, UCIIOIb30BAHUS MAaTEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHCIOBBIX
BBIPAKCHU .

JIuaust «YpaBHEHUS U HEPABEHCTBa» peaM3yeTcsl Ha MPOTSHKEHUU BCEro o0ydyeHus
B CTapuieil MIKOJe, MOCKOJbKY B KaXJIOM pazjieie MporpaMMbl IPEIyCMOTPEHO PEIICHUE
COOTBETCTBYIOIIMX 3aaady. O0yyaromuecs OBJIAJEBAOT PA3IMUYHBIMU METOJAMH PEIIEHUS
LENbIX, palUOHAJIbHBIX, WPPALUOHAIBHBIX, MOKA3aTEIbHBIX, JOTAapUPMUUECKUX U
TPUTOHOMETPUYECKUX YPABHEHUI, HEPABEHCTB W MUX cHcTeM. [lodydeHHble yMeEHHs
UCIIOJIB3YIOTCS TMPU  MCCIIEIOBAaHUM (PYHKIUH C TMOMONIBIO MPOU3BOJHOM, pEIICHUU
NPUKIAAHBIX 3a/lad M 3a/lad Ha HAaxOXKJIEHWE HauOOJIbIIMX W HAMMEHBIIMX 3HAYCHHUU
byukiuu. JlanHas cojepkaTeibHasl JIMHHUS BKJIIOYaeT B ceOsl Takke (QopMHUpOBaHUE
YMEHHUM BBINOJIHATH pacd€rhl 1Mo Qopmysam, MpeoOpa3oBaHUs LENbIX, PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKKE BBIPAKECHHI,
coJiepKalluX CTereHu U Jorapudmsl. brarogapsa nzydenuto anredpanyeckoro Mmarepuaia
MPOUCXOJUT JajbHeWIlIee pa3BUTHE aJTOPUTMUYECKOTO M a0CTPaKTHOTO MBIIIJICHUS
yyaumxcs, GOpMUPYIOTCS HABBIKU JE€TyKTUBHBIX PACCYXACHUM, pabOThl C CHMBOJIbHBIMU
dbopMamMu, MpeACTaBICHUS 3aKOHOMEPHOCTEM M 3aBUCHMOCTEHl B BHUJIE PAaBEHCTB U
HepaBeHCTB. Aurebpa mnpeanaraetr d3(QQEeKTUBHbIE WHCTPYMEHTHI ISl  PELICHUs



IIPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 337a4, HArIHO JEMOHCTPUPYET CBOU
BO3MO>KHOCTH KaK S3bIKa HAyKH.

CopepxarenpHo-MeToInYecKas TUHUA «DyHKINUU U TpaduKn» TECHO MEPETIeTaeTCs
C IpYyTMMH JUHUSAMHU Kypca, IIOCKOJIbKY B KAKOM-TO CMBICIIE 33J1a€T IOCIEA0BATEIBHOCTD
U3y4yeHUs1 Mmarepuana. l3yueHue CTENeHHOW, I0Ka3aTebHOM, JIOTapupMUUYECKOU WU
TPUTOHOMETPUUECKUX (YHKIUI, UX CBOMCTB M rpauKoB, UCHOIB30BAaHUE (YHKIUHI IS
penieHus 3a7a4 U3 Apyrux yu4eOHbIX MPEAMETOB U PEAIbHOM JKU3HU TECHO CBA3AHO KAK C
MaTEMaTUYECKUM aHAJIM30M, TaK U C PEUICHUEM YpaBHEHUU W HepaBeHCTB. [Ipu 3ToM
00JbIIOE BHMMAaHME yHeiseTcss (QOPMHUPOBAHUIO YMEHHS BbIpaXaTb (QopMyIamu
3aBHCHUMOCTH MEX]y Ppa3JIMYHbIMU BEJIUYMHAMHU, UCCIENOBaTh MOJYYEHHbIE (PYHKIIMH,
CTpOUTh UX Tpaduku. Marepuan 3TOH COAEPKATEIbHON JMHUW HAlEJIEH Ha pPa3BUTHUE
YMEHHMM W HaBBIKOB, NO3BOJIIIOIIMX BBIPAXaTh 3aBUCUMOCTHM MEXAY BEIMYMHAMH B
paznuyHOil ¢dopme: aHaIUTHUEeCKoW, rpaduueckod u cioBecHoM. Ero wusydenwue
CHOCOOCTBYET Pa3BUTHUIO AJITOPUTMHUYECKOIO MBIIUIEHUS, CIOCOOHOCTH K OOOOIICHUIO U
KOHKPETHU3al1H, UCIIOIb30BaHUIO AHAJTIOTHN.

ConepxarenpHasgs suHUA «Havama MaTreMarMdyeckoro aHaiau3a»  MO3BOJSET
CYLIECTBEHHO PACUIMPUTh KPyr KakK MaTEMaTHYECKUMX, TAK W IPHUKIAIHBIX 3a71ad,
JOCTYMHBIX 00YYaroIIMMCs, Y KOTOPBIX MOSBISETCS BO3MOKHOCTh UCCIIEAOBATh U CTPOUTH
rpaduku PpyHKUUN, ONpeneisTh UX HauOOJbIINE W HAUMEHbIINE 3HAUECHUSI, BBIUUCIATH
wiomaad Guryp u o0ObEMBI TEN, HAXOIUTh CKOPOCTH U YCKOPEHHMs mpoueccoB. [laHHas
COZIEpIKATENIbHAS JTMHUSA OTKPBIBAET HOBBIE BO3MOYKHOCTH IOCTPOEHUS MATEMATHYECKHUX
MOJIEJIEN PEaNIbHBIX CUTYALUH, HAXOKICHUS HAWIYYLIETO PEIICHNs B IIPUKIIAJHBIX, B TOM
YHUCJIE COLHUAIBHO-3KOHOMHUYECKHX, 3a/a4ax. 3HAKOMCTBO C OCHOBAMH MAaTe€MaTH4YECKOIrO
aHaiaM3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPAKTHOTO, (OPMAIBbHO-JIOTUYECKOTO U
KpEaTUBHOIO MbILUIEHUS, (POPMUPOBAHUIO YMEHUN PAClO3HAaBATh MPOSBICHUS 3aKOHOB
MaTeMaTUKU B HayKe, TEXHHKE M HUcKyccTBe. OOyuaromuecss y3HAIOT O BBIIAIOMIMXCS
pe3yibpTarax, IOJIYyYEHHBIX B XO/I€ Pa3BUTHs MATEMATUKU KaK HAyKHU, U UX aBTOPAX.

CopnepxarenpHo-MeToauYecKass JHHUS «MHOXKECTBA M JIOTMKa» B OCHOBHOM
MTOCBSIIIEHA JJIEMEHTAM TEOPUU MHOXKECTB. T€OpPETHUKO-MHOXKECTBEHHBIE MPEICTABICHUS
MPOHMU3BIBAIOT BECh KypC IIKOJABHOW MaTeMaTUKU M TpeajiararoT  HauOoliee
YHUBEPCAIbHBIN S3bIK, 00BEAUHSIIONIUI BCE pa3/iesibl MATEMAaTUKHU U €€ MPUII0KEHUI, OHU
CBS3BIBAIOT Pa3HbIE MATEMATUYECKUE TUCLMIUIMHBI B equHOoe 1enoe. 11oaTomy BaxxHO naTth
BO3MOKHOCTb IIKOJIBHUKY IIOHHMAaThb TEOPETHUKO-MHOXKECTBEHHBIN S3bIK COBPEMEHHOU
MAaTEMaTUKHU U UCIIOJIb30BATh €T0 ISl BBIPAXKEHUS CBOMX MBICIIEH.

B kypce «AnreOpa um Hayajla MAaTeMaTHYECKOTO aHaINW3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MaTEMaTHYECKOr0 MOJEIMPOBAHHUSA, KOTOPbIE MPHU3BaHbl COPMUPOBATH HABBIKH
IIOCTPOECHUSI MOJEJIEW PEANbHBbIX CUTYyalHW, UCCIEAOBAHUs 3TUX MOJEIEH C MOMOIIBIO
anmapara aiareOpbl M MAaTeMaTHYeCKOro aHajlh3a U HWHTEPIpeTaluu MOJYyYEHHBIX
pe3ynbraroB. Takue 3amaHusl BIUIETEHBI B KXl U3 Pa3/eioB IPOrPAMMBI, ITIOCKOIBbKY



BEChb MaTepuaj Kypca IIMPOKO MCHOJb3YETCs JUIsl pelleHUs NpUKIaAHbIx 3anad. [lpum
PELIEHUH PEATbHBIX MPAKTUYECKUX 3aJad ydyalluecs pa3BUBAIOT HAOIOATEIbHOCTD,
YMEHHE HaXOAWUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCs, HCIONb30BaTh AaHAJOTHIO,
0000111aTh U KOHKPETU3UPOBATh MpodiieMy. JlesTeabHOCTh 10 (POPMUPOBAHUIO HABHIKOB
pelIeHus] TPUKIAJAHBIX 3a/lad OpraHU3yeTCs B IIpollecce M3Y4YeHHUs BCEX TEeM Kypca
«Anre0Opa 1 Hayajla MaTeMaTUYECKOTO aHaTTNU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B ydeOHOM mutaHe Ha M3ydYeHUE Kypca aiareOpbl U Hayall MaTEMAaTUYECKOrO aHalih3a Ha
0a30BOM YpOBHE OTBOJUTCS 2 4daca B Henmento B 10 kmacce m 3 vaca B Henmenmo B 11
KJ1acce, BCEero 3a jiBa rojia ooyuenusi — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonanbupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAuYeckue  JpoOu. ApudMeTHYecKue  omepanud  C
palMoHaNIbHBIMU YHCTIAMU, TPE0OpPa30BaHUSI YHCIIOBBIX BhIpaxkeHUH. [I[puMenenue
Ipo0eil U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3Iu4HbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JlelictBuTenpHble 4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTEIbHBIMU yHcliaMu. [lpubnmxéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CranpgaptHas  Gopma  3amucu
JNEeUCTBUTEILHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi ¢Gopmbl  3alucH
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HAaTypaJbHOM  cremeHu.  JlelictBus ¢
apu(pMETUIECKUMH KOPHSMH HAaTypaJIbHON CTENIEHHU.

CHHYyC, KOCHHYC W TaHI€HC YMCJIOBOrO aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBIE
TPUTOHOMETpHUUYECKHE (YOPMYIIBI.

YpaBHeHUEe, KOpEHb ypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton uHTEpBAJIOB.

Pemenue uensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHne ypaBHEHUM M HEPABEHCTB K PEUICHUIO MAaTEMaTUYECKUX 3a1a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

DyHKIUHN U TPAPUKH

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  QyHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHuil pynkunu. Hymn yskumu.
[TpomMexyTKH 3HAKOTIOCTOSTHCTBA. YETHBIC 1 HEUETHBIE (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEHHU.



TpuroHoMmerpuueckass OKPYKHOCTb, OMNPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEeHTa.

Hauana MaTeMaTH4ecKoOro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIEIOBATEILHOCTEH.
MOHOTOHHBIE MOCIET0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOTrpeccu. beckoHeuHo yObIBaromas
reomerpudeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysia CIOXKHBIX MPOLEHTOB. Mcronb3oBaHWE MPOrPECCHH ISt
pelieHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKkrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
MIPOLIECCOB U SBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIeICTBHE, 10KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuuHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COACPIKAUTUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUM. PellieHne MpUKIIaaHbIX 3a7a4 C MOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMH, CHUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IuyHbIX 00JacTell HayKu WU peaibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oyukrus.  [lepuonuueckne  dyaknun. [IpomMexyTkum  MOHOTOHHOCTH
bynkuuu. MakcuMymbl 1 MUHUMYMBbI (QyHKUMU. HaunOonblllee U HauMeHbIIee
3HaueHHe PYHKIIMHU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB PYHKIMNA JJIsI peUICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH A7 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUU 3aady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepriBable GyHKIMH. MeTOT MHTEPBAJIOB JIsl pEIICHNUS HEPABCHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyecknii u  QU3NUECKUN  CMBICI
MIPOU3BOIHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
IIPOU3BOJAHON CYyMMBI, IPOU3BEIEHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne mpou3BOAHON K UCCIENO0BAHUIO (DYHKLIHM HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOJHOM JUIA HAXOXKACHUS HAWJIY4dIEero pELICHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid U (uU3MYecKuid cmbicha. Beruucienue
uHTerpana no popmyne Hetorona—JleliOHuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO mpcameTa «Marematuka» JOJIXKHO oOecrneynBaTh
AOCTHUKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH ciacayromux JUIHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITCS:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOr0 OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKkoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTI)KEHUM B JIPYrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

DcTeTu4eCcKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aCIeKTaM Pa3JInuHbIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 30poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXKUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); (bu3ruecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEATEIbHOCTBIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccur U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOO0Opa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHHUEM BIIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HAaHMEM TIJ00aJbHOTO XapakTepa JKOJOTMYECKHUX MpoO0sem;
OpUEHTaluell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I peleHus 3aaady B
0o0JaCTH  OKpYy)Karomieil cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbI.

[{leHHOCTH HAyYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OONIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTeMaTUYECKON HaykM Kak c(epbl UelIOBEYECKON MAeATEeIbHOCTH, 3TaloB €&
pa3BUTHA M 3HAYUMOCTH I Pa3BUTHUS IMBWIM3ALMH;, OBJIAJCHUEM S3BIKOM
MaT€MaTUKM M MaTE€MaTU4YeCKOW KYJIbTYpOH KaK CpEJCTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIBbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
0elCmeUsMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vuusepcarvnvie  nosmasamenvhwvle  Oelicméus, — oHecnevusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYJcalowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBpie nornueckue AeNCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHbIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU;, (POPMYIUPOBATH
ONpe/eNieHNs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUpOBaTh MW  TIPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTeMaTHMYEeCKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;
POBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUHA (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAITHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHoW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIEOBATEIBCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCHPYIOUIHME MPOTHBOPEUYUE, MPOOIemMy,
yCTaHaBJIMBaTh HWCKOMOE HW  JaHHoe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSITEIIbHO CIUUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHNUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEATOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISIBJIATH AePUUINUTH MHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX IJIsl OTBETA
Ha BOIIPOC U JJIsI PELLICHUS 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM IMpE/ICTaBICHMUS,

CTPYKTYpPUPOBaTh UHPOPMAIUIO, IPEACTABIATh €€ B pa3InYHbIX Qopmax,
WLTIOCTPUPOBATH TpapuvecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(bOopMaIuu 110 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie  KoMMyHuUKamueénwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OYUATOUWUXCSL.
OO01ieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXICHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMSI B YCTHBIX U NHUCHMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh ITOTYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKJE€HUS 3a7]aBaTh BONPOCHI 11O CYIIECTBY OOCYKIAEMON TEMBI,
poOJIEMBI, peIIaeMO 3a/1auM, BHICKAa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3Miyle U CXOJCTBO IMO3ULIUMN; B
KOPPEKTHOH Gopme popMyaupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS,
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W WCHOJB30BaTh  MPEUMYIIECTBA  KOMaHJIHOHW U
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensTh BUAbI padoT, JOTOBAPUBATHCA, 00CYX AATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH UIEHAMHA KOMAaH/IbI,
OIICHMBATh KAa4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICUCTBUSI.

Vuueepcanouvie  pecynamuenvie  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4¥, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpPMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TIO3HABATEIbHOM pediaekcuu Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX NPOLIECCOB, UX PE3YJIbTATOB;
BJIQJ€Th CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3yJibTaTa pelieHuss MaTeMaTHYeCKON 3a/1a4H;



e TPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4i, BHOCUTHh KOPPEKTHBBI B [ICITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJibTaTa IEJM U YCJIOBHSIM, OOBICHITH
IPUYMHBI TOCTUXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OIMMUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTo Kypca «Anredpa ¥ Hadajga MaTEMaTHYCCKOTO aHAIH3a»
Ha YpOBHE CpPEIIHEro OOIIero oOpa3oBaHUs JOJDKHO O0ECIEeUMBATH JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MNOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAS U JAECATUYHAS IPOOb, MPOIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBbHBIMU YUCIIAMU.

BoInonHATh TpUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMU: CTENEHb C LEJIBIM IOKa3aTesIeM; CTaHJapTHas
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
UCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMUCH IEUCTBUTENIbHBIX YHCEIT TSl PEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC M TaHT€HC ITPOU3BOJIBHOIO YIJIA,;
UCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIbHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh 1npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoInonHATh MpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HPPALMOHATBHBIX
BBIDQKEHWW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUYECKUX 3a7a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKU U PeaJIbHOM KU3HHU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHUs, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MIOCTPOCHHBIE MOJICIIU C MCIIOJIb30BAHUEM arapara ainreopsl.

DyHKUMH U TPaPUKH

OmnepupoBarh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl (QYyHKIUH, 00JIACTh
OTpEe/eNIEHNs] M MHOXECTBO 3HadeHWi (yHKuuu, rpaduk (QyHKUINUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBarb NOHATUAMU: YETHOCTh W HEUETHOCTh (YHKLUUHU, HYJIU
GyHKIHUU, TPOMEKYTKU 3HAKOMIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 15 pellieHUs] ypaBHEHUH.

Crpouth M ynTaTh TpadUKu JUHEHHON (PYHKIMU, KBAAPATUYHON (PYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTEeIEM.

Hcnonp3oBate rpaduku (QyHKUMHA U1 HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJIMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAs] IIPOIPECCUMN.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaloLlas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MPOIPECCUN IS PEILIEHUS
peanpHbIX 3a7a4 IPUKIAIHOTIO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONIEPALIMU HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Uil ONUCAHUsA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PEIIEHUH 3a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBathb NOHATUSAMMU: ONpeNENICHHUE, Teopema, CIECTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJa 1 BLIYUCIEHUS

OnepupoBaTh MNOHATUSIMHU: HATypaJIbHOE, IE€J0€ YHCIO; HCHOJIb30BATh
MPU3HAKU JICJIMMOCTH LEIbIX YUCEN, PA3JI0KEHHUE YHCIIAa Ha MPOCThIE MHOXKUTEIN
JUJISL pELLICHUS 3a1ay.

OnepupoBaTh NOHSATUEM: CTENIEHD C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBath MOHATHUSMU: JOTapu(pM UYHCIIA, NECATUYHBIE W HATypajJbHBIC
Jorapu@mel.



YpaBHeHMs U HEpaBeHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW U1 NIpeoOpa3oBaHUs  BBIPAXKCHHIA,
ONEPUPOBATH MOHATUSAMM: IMOKA3aTEIbHOE YPAaBHEHHWE M HEPABEHCTBO; pELIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKalUX JOrapu(Mmbl;
OTNEepPUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peUIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxonuTe pemenyst NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
UCITIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUH Il pELICHUS IPAKTUYECKUX 3a7a4.

HaxoauTp penreHns: NpoCTENIINX CUCTEM U COBOKYITHOCTEW PalMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBaTh peaibHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 3aJayH,
MCCJIEN0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM allapara aareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUSAMH:  NepuoAndeckass  (YyHKLUHS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, HauOoibliee U
HauMEHbIllee 3HAuYeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEeN0BAHUS (PYHKIMH, 3aJJaHHOUN rpauKOM.

OnepupoBaTh MOHATUAMM: TpadUKH MOKA3aTENbHOH, Jorapupmuyeckon u
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX HA KOOPAWHATHOM MJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakath Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX ypaBHEHUN
Y WCIIOJIB30BaTh UX I PELIECHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonw3oBath rpadukd QyHKIMN IS UCCIEIOBAHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOro aHaJIn3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHASI (QYHKUHUS;, TPOU3BOAHAS (QYHKLINU;
MCITI0JIb30BaTh FEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI MPOU3BOIHON JIsl pelIeHuUs
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb30BaTh NPOU3BOAHYIO IJIs UCCIENO0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OmnepupoBaTh TMOHATHSMHU: TIEpBOOOpa3Has U HUHTErpai; MOHUMATh
reOMEeTPUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



HaxonuTe mepBOOOpa3HbIC 3JIEMEHTApHBIX (YHKIHMW; BBIYUCIATH WHTETPAI
no popmyne Herorona—Jleibuua.

Pemrate mpukiajHbIC 3324, B TOM YHUCIE COLUATBHO-YKOHOMUYECKOTO U
(u3MUECKOro XapakTepa, CpeACTBAMH MATEMAaTHYECKOTO aHATU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosauuecTBo yacoB
Ne HaumeHnoBaHue pa3aesioB U TeM DJieKTpoHHbIE (I (PPOBBIE)
Konrpoabubie  IIpakTuueckue
n/m . MNporpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
MHoxecTBa pallMOHAIBHBIX U
1 JIEMCTBUTEIILHBIX YKcell. PannoHabHbIE 14 1 0 https://resh.edu.ru/subject/51/
ypaBHEHHUS U HEPABEHCTBA
Dy 1 rpadui. CTEeHb ¢ IEbIM https://resh.edu.ru/subject/51/
2 v P ' 6 0 0 https://www.yaklass.ru/p/algebra#program-
MOKa3areieM
10-klass
Apudmerndeckuii KOpeHb N—oi
3 crenienu. MppanmoHansHbie ypaBHEHUS 18 1 0 https://resh.edu.ru/subject/51/
Y HEpaBEHCTBA
DopMyiibl https://resh.edu.ru/subject/51/
4 TPUTOHOMETpHUH. T pUroHOMETpHUUYECKHE 22 1 0 https://www.yaklass.ru/p/algebra#program-
ypaBHEHUS 10-klass
5 [TocnenoBaTenbHOCTH U MPOTPECCUN 5 0 0 https://resh.edu.ru/subject/51/
5 [ToBTOpEHuUE, 06o6meHIfe, 3 1 0
CUCTEeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
[TPOTPAMME




11 KJIACC

KoauuecTBO 4acoB

Ne HaumeHnoBaHue pa3aesioB U TeM DJieKTpoHHbBbIE (I (PPOBbBIE)
Kontpoabubie IIpakTuueckue
n/n NpOrpamMmbl Bcero o0pa3oBaTebHbIE PeCypPChl
padoThI padoThI
Crenens ¢ paluoHaIbHBIM
B!
1 HOKASATCICM. HIoKasaTelbHad 12 1 0 https://resh.edu.ru/subject/51/
¢bynkus. [lokazaTenbHble
ypaBHEHUS U HEPABEHCTBA
Jlorapudmudeckast pyHKIHS. https://resh.edu.ru/subject/51/
2 Jlorapudmudeckue ypaBHEHUS U 12 0 0 https://www.yaklass.ru/p/algebra#program-
HEpaBEHCTBA 11-klass
Tpuronomerpudeckue GyHKIHHA U https://resh.edu.ru/subject/51/
3 ux rpaduku. TpuroHomerpudeckue 9 1 0 https://www.yaklass.ru/p/algebra#program-
HEpPAaBEHCTBA 11-klass
IMponssoanas. [TpuMeHeHme https://resh.edu.ru/subject/51/
4 p o P 24 1 0 https://www.yaklass.ru/p/algebra#program-
MIPOU3BOTHOM
11-klass
https://resh.edu.ru/subject/51/
5 WuTerpan u ero npuMeHeHus 9 0 0 https://www.yaklass.ru/p/algebra#program-
11-klass
Cucremsl ypaBHEHU 12 1 0 https://resh.edu.ru/subject/51/
HatypanbHble ¥ mebie 9rciia 6 0 https://resh.edu.ru/subject/51/
8 [ToBTOpeHwme, 06061ueH1fe, 18 9 0
CUCTEeMaTH3aIHsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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