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IHosscHuTEABbHAA 3AIIUCKA

PaGouas nporpamma yuebHOro Kypca «Anredpa 1 Hayajla MaTeMaTHYECKOTO aHAIIN3a)
6azoBoro ypoBHs s oOyuatonuxces 10-11-x knaccoB MAOY «'umnuazus Nely r. CoBeTcka
pa3paboTaHa B COOTBETCTBUHU C TPEOOBAHUSIMHU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHUH (enepalbHOTO
rocyJapCTBEHHOI'0 00pa30BaTeIbHOIO CTaHAApTa CPeJHEro oouiero o0pa3oBaHus»
(c M3MeHeHUsAMH, BHECEHHBIMHU TIpUKa3oM Munnpocsenienus ot 12.08.2022 Ne
732);

o mnpukaza MunmnpocsemieHus ot 18.05.2023 Ne 371 «O06 yTBepxkaeHuu ¢eaeparbHOR
00pa30BaTeNbHON IPOrpaMMBbl CPEIHET0 00IIEro 0Opa3oBaHUAY;

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yreepxkaenuu [lopsaka
OpraHu3aliK U OCYLLECTBIICHHS 00pa30BaTENbHOM AEATEITLHOCTH 10 OCHOBHBIM
0011e00pa3oBaTebHBIM MTPOrpaMMaM — 00pPa30BaTEIbHBIM ITPOTPaMMaM
HAyaJIbHOT0 00IIEro, OCHOBHOIO OOILEro M CpeHero oouiero o0pa3oBaHusy;

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOJIOTUIECKHE TPEOOBAHUS K OpraHU3aIHIM
BOCIIUTaHMsI U 0O0YUYEHHUs, OTAbIXA U 03JOPOBICHUS JAETEH 1 MOJIOJICKI,
YTBEPKJICHHBIX TOCTAHOBJICHHUEM IIIaBHOTO caHUuTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOpPMaTUBBI U TPEOOBaHUS K 00ECTICUCHHIO
Oe3onacHocTH ¥ (1K) OE3BPETHOCTH IS YeTIOBeKa (hakKTOPOB CPebl OOMTAHUS,
YTBEPKJICHHBIX TOCTAHOBJICHUEM IJIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e KOHIENIIMU PAa3BUTHUS MATEMaTHUECKOTO 00pa30BaHus, YTBEP)KICHHON
pacniopsbkenueM [IpaBurenscrBa ot 24.12.2013 Ne 2506-p;

e y4eOHOTO IJIaHa CPeHEro 00IIero 00pa3oBaHus, YTBEPKICHHOTO MPUKA30M
MAOY «'umnazus Nely r. CoBercka «O0 yTBEp>KACHUN OCHOBHOM
00pa3zoBaTeNbHON MPOTpaMMBbI CPETHETO 00IIET0 O0pa30BaHUSY,

e (enepanbHOil paboueil mporpammsl yueOHOTo Kypca «Anredpa 1 Hadana
MaTeMaTHYECKOTO aHAJIN3a», KOTOPHIH BXOJUT B COCTAaB y4yeOHOTO MpeaMeTa
«MatemaTtuka.

PaGouas mporpamma opreHTHpOBaHA HA 1€€BbIe TPUOPHUTETHI, CHOPMYIUPOBAHHBIE B
dbenepaibHON pabouelt mporpaMme BOCIIUTAHUS U B paboueit mporpaMme BOCITUTAHUS
MAOQOY «'mmnazust Nely r. CoBercka.

Pa6ouas nporpamma yuebHOro kypca «Anredpa 1 Hayajla MaTEMaTHYECKOTO aHAIIN3a)
6a3o0Boro ypoBHs i oOyyaromuxcs 10—11-x kiaccoB pa3paboTaHa Ha OCHOBE
denepanrbHOTO rOCyIapCTBEHHOTO 00pa30BaTEIFHOTO CTaHIApTa CPETHETO OOIIETO
00pa3oBaHMsl, C YIETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, IPEIBABISIEMBIX K
MaTeMaTU4eCKOMY 00pa30BaHUIO, U TPAIUIIUNA POCCHICKOTO 00pa3oBaHus. Peanu3anus
IporpamMMbl 00eCreurnBaeT OBJIaIeHHE KIFOYEBBIMH KOMIETEHIUSMH, COCTaBISIOIIUMHU
OCHOBY JIJIsl CAMOPA3BUTHS M HEMPEPBIBHOTO 00pa30BaHMsl, IIEJIOCTHOCTh OOIIEKYIETYPHOTO,
JIMYHOCTHOTO U MO3HABATEIBHOIO PA3BUTHUS JIMYHOCTH OOYUAIOIIUXCS.



Kypc anreOps 1 Hayar MaTeMaTHYECKOTO aHAlIM3a 3aKJIaIbIBACT OCHOBY JJIsI YCIICITHOTO
OBJIQJICHUS 3aKOHAMH (PU3UKH, XUMUH, OMOJIOTHH, TOHMMAHUS OCHOBHBIX TCHICHIIMN
9KOHOMHKH U OOIECTBEHHOW KU3HH, TIO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX

U (POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO UCIOIb30BaTh UX B ITOBCEIHEBHOM
XKU3HU. B TO e BpeMs oBJIafieHNe a0CTPAKTHBIMU U JIOTUYECKU CTPOTUMU
MaTEeMaTHYECCKUMH KOHCTPYKIIUSIMHU Pa3BUBAaeT YMEHHE HAXOUTh 3aKOHOMEPHOCTH,
000CHOBBIBAaTh HICTHHHOCTH YTBEPKICHHUS, HCIIOJIH30BATh 0000IIECHNE U KOHKPETU3AIIHIO,
abcTparupoBaHHE U aHAJIOTHIO, POPMHUPYET KpeaTUBHOE M KPUTHYECKOE MBIIIICHHE. B X018
M3YYCHHS anreOphl M HadaJl MAaTEMaTHYeCKOT0 aHAIM3a B CTApIIel MIKOJIe yJaluecs
TOJIYYatOT HOBBIM OMBIT PEIICHHS MPUKIIAIHBIX 33/1a4, CAMOCTOSATEIIBHOIO TOCTPOCHHUS
MaTEMaTHYECKUX MOJIEICH peallbHbIX CUTYallMi U HHTEPIPETAIUU MOJTYICHHBIX PEIICHHH,
3HAKOMSTCS C IPUMEpPaMH MaTeMaTHICCKUX 3aKOHOMEPHOCTEH B MPUPOJIC, HAYKE U B
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATHUYECKUMU OTKPBITUSIMHU M KX aBTOPAMH.

Kypc obnagaet 3HaUMTEIbHBIM BOCIIUTATENbHBIM [IOTEHIIUAIOM, KOTOPBIN peanu3yercs Kak
yepe3 yueOHbIi MaTepua, CiocoOCTBYONUMHI (GOPMUPOBAHIIO HAYYHOTO MUPOBO33pEHUS,
TaK ¥ 4epe3 cnennuky yaeOHOH IesITeNnbHOCTH, TPEOyIoIIel CaMOCTOATEIbHOCTH,
aKKYpaTHOCTH, IIPOJOJKUTEIBHON KOHLIEHTPAllMd BHUMAHUS U OTBETCTBEHHOCTH 3a
IIOJIyYEHHBIN pe3yJIbTar.

B ocHoBe MeToauKu 00ydeHus anredpe U HayajgaM MaTeMaTUYeCKOro aHajau3a JISKUT
NEeSTeIbHOCTHBIN NPUHIUI O0yUEHUSI.

Crtpykrypa Kypca «Anredpa 1 Hadajga MaTeMaTHICCKOTO aHAJIM3ay» BKIIFOYACT CIICTYIOIINE
COJIepKaTeIbHO-MEeTOANYecKHe JTUHUK: «Hucna u BerauciaeHus», «OyHKIUU U Tpa@uKmn,
«YpaBHEHUS U HEpaBeHCTBay, «Hauama matemarnueckoro ananusa», «MHoxecTBa U
Jorukay. Bce OCHOBHBIE CozlepKaTEIbHO-METOANYECKUE JIMHUU U3Y4alOTCsl HA TPOTSIKEHUU
JBYX JIET OOYYEHHS B CTapIlel MIKOJIE, €CTECTBEHHO JIOMOJIHSSI IPYT APyra U MOCTEIIEHHO
HACBIIAACh HOBBIMU TEMaMU U paszenamu. JlaHHbIN Kype SABISETCS UHTErPATUBHBIM,
MMOCKOJIBKY OOBEUHSET B ce0e coiepKaHue HECKOJIbKIX MaTeMAaTUUECKUX JUCIUTIINH:
anrebpa, TPUTOHOMETPHS, MAaTeMaTUYECKUI aHalln3, TEOpUsi MHOXKeCTB | 1p. [lo mepe Toro
KaK ydaluecs OBJaIeBal0T Bce 00jiee MUPOKUM MaTEeMAaTUUECKUM almnapaToM, Y HUX
MOCNe0BaTeNbHO (POPMHUPYETCS U COBEPIIICHCTBYETCS YMEHUE CTPOUTh MATEMaTHUYECKYIO
MOJIEJIb peaTbHOM CUTYyalluu, IPUMEHATh 3HAHUs, TTOJIYYeHHbIC B Kypce «Anredpa v Hadasa
MaTEMaTHYECKOT0 aHAIIM3ay, TSl PEIICHHs CAaMOCTOATEIbHO CHOPMYITUPOBAHHON
MAaTeMaTUYECKOM 3a/1aud, a 3aT€M UHTEPIPETUPOBATH MOTYUYECHHBIN pE3yJbTAaT.

ConepxaTtenbHo-MeToAnYecKas TMHUA «HUuciaa u BRIYMCICHUSD 3aBepIIaeT GOpMHPOBAHNE
HABbIKOB HCIIOJIb30BaHUS I€HCTBUTENBHBIX YUCEI, KOTOPOE ObLIO HA4aTO B OCHOBHOM HIKOJIE.
B crapueii mkone ocoboe BHUMaHKE yiensercs: pOpMUPOBAHUIO IPOUHBIX
BBIYHCIIUTENbHBIX HaBBIKOB, BKJIIOUAIONIUX B €05l MCIOIb30BaHUE PA3IUYHbBIX (POPM 3amucu
JEMCTBUTENBHOTO YNCIIA, YMEHHUE PALIMOHAIBHO BBIIOJIHSTH JEHCTBUS C HUMH, AENaTh
MPUKUAKY, OLIEHUBATh pe3ynbTaT. OOydaronuecs Noay4JaloT HaBbIKU TPUOIHKEHHBIX
BBIUMCIICHUH, BBIOJIHEHHS ISHCTBUI C YMCIaMH, 3alTUCAHHBIMU B CTaHJApTHON GopMme,
HCIOJIb30BaHUS MaTEMaTHUECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BBIPAKEHUH.

Jlmans «YpaBHeHm{ 1 HCPABCHCTBa» PCaIM3yCTCA HA IPOTAKECHUH BCETO O6yquI/I$I B
CTElpH.ICﬁ IOKOJIC, ITOCKOJIBKY B KAXKIOM pa3aciic MporpaMmbl NpeayCMOTPCHO PCILICHUC
COOTBCTCTBYIOIIUX 3a1ay. O6yqafonmeca OBJIAACBAIOT PA3JIMYHBIMH MECTOAAMU PCIICHUA
LECJIBIX, palMOHAJIBHBIX, UPPAINOHAJIIbHBIX, ITIOKAa3aTCIIbHbIX, HOFapI/I(I)MI/I‘{eCKI/IX nu



TPUTOHOMETPUYECKHX YPAaBHEHUH, HEPABEHCTB U UX cUcTeM. [lonyueHHbIe yMEHHUS
UCTIOJNIB3YIOTCS TIPH UCCIIEIOBAaHNH (DYHKIUI C TIOMOIIBIO TIPOU3BOIHOMN, PELICHUH
MPUKIIAJHBIX 33124 U 33]]a4 Ha HaXO0XKJICHHE HanOOMbIINX U HAMMEHBIINX 3HAYCHUN
¢bynknun. JlanHas comepKaresbHast TMHUS BKIIIOYAET B ce0s Takke (POPMHUPOBAHUE YMEHUI
BBINOJIHATH PacdeThl 0 (hopMysaM, IpeoOpa30BaHus EIbIX, PALMOHATBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUH, @ TAK)KE BBIPAKCHUH, COJepIKaIINX
cTerneHu u jorapudmel. brarogaps n3ydeHnuio areOpandeckoro Marepuasia npoucXoauT
JajbHEHIIee Pa3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO MBIIIJICHUS YJaIIuXcs,
(bopMHUPYIOTCS HABBIKU JCTYKTUBHBIX PACCYXICHUH, pabOThI ¢ CAMBOJIBHBIMH (hOpMamMH,
IPEeICTaBICHNS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJIE PAaBEHCTB M HEpaBeHCTB. AureOpa
npesuiaraet 3 QpeKTUBHbIE HHCTPYMEHTHI 7S pEIIEHUS MPAKTHUECKUX U €CTECTBEHHO-
HAY4YHBIX 33]a4, HaIJIIJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

ConepxatenbHo-MeToandeckas TMHUA «DyHKIHMU U IpadUKI» TECHO NepeIuIeTaeTcs C
JOPYTMMU JIMHUSIMHU KypcCa, IIOCKOJIBKY B KAKOM-TO CMBICIIE 33/1a€T IIOCIIEI0OBATEIbHOCTh
u3yudeHus Matepuaina. M3ydeHne creneHHoH, oKka3aTelbHOMH, IorapuMuieckoil u
TPUTOHOMETPHUYECKUX (DYHKIUH, MX CBOHCTB U TPaUKOB, UCTIOIBb30BaHUE (PYHKIHH IS
peleHus 3a/1a4 U3 APYrux y4eOHBIX MPEAMETOB U peallbHOM KHU3HU TECHO CBSI3aHO KakK C
MAaTE€MaTHYECKUM aHAJIM30M, TaK U C PEIICHUEM YPaBHEHUI U HepaBeHCTB. [Ipu aTom
OoJbIII0€ BHUMAaHUE yaeseTcs (GOPMUPOBAHHUIO YMEHUS BBIpaKaTh (popMysiaMu
3aBHCHUMOCTH MEX/y pa3IMYHbIMU BEIMYMHAMHU, UCCIIEI0BATh MOJy4YeHHbIE (DYHKIUH,
CTpOUTH UX Tpaduku. Marepuain 3Toii coaepKaTeIbHON JIMHIH HAIleJIeH Ha pa3BUTHE
YMEHHH 1 HAaBBIKOB, IT03BOJISIFOIIMX BbIPAXKaTh 3aBUCUMOCTH MEX]ly BEIMYMHAMH B
pa3nuyHON GopmMe: aHATUTHIECKOU, Tpaduueckoit U cioBecHOU. Ero nzyuenne
CIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUECKOTO MBILIUIEHUS, CIOCOOHOCTH K 0000IEHUIO U
KOHKPETH3aLUH1, UCIIOJIB30BAHUIO AHAJIOTHUM.

ConepxarenbHas nuHuA «Havana MaTeMaTnyeckoro aHaan3a MO3BOJISIET CYILECTBEHHO
pacIIMpUTh KPYr Kak MaTeMaTHYECKUX, TaK M MPHUKJIAAHBIX 3aj1a4, TOCTYIHBIX
00y4aroImuMcs, Y KOTOPBIX MOSBIISIETCS] BO3MOYKHOCTD UCCIIEIOBATh U CTPOUTH TPAPHKH
GyHKIMH, onpeaensTh UX HanOOobIINe U HAMMEHbIINE 3HAU€HUs, BBIUUCIIATH TUIOLIAAN
¢uryp u 00beMbl T, HAXOIUTh CKOPOCTH U YCKOPEHMs MpolieccoB. JlanHas

cojiep KaTeNbHas JINHUS OTKPBIBAET HOBBIE BO3MOKHOCTH MOCTPOCHUS MaTEMaTHUECKUX
MOJIeNIeH peallbHBIX CUTYallni, HaX0XKICHHsI HAWTYUYIIETO PEIICHHUS B PUKIIAJHBIX, B TOM
qHcIie COLMATbHO-9KOHOMUYECKHX, 3a/1auaxX. 3HAKOMCTBO C OCHOBAaMH MaTEMaTHYECKOTI0
aHaJIn3a CII0COOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (POPMANIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBILUIEHUS, POPMUPOBAHHUIO YMEHUIN pPacliO3HABATh MPOSIBICHHS 3aKOHOB MaTEMAaTUKU B
HayKe, TeXHUKE 1 UcKyccTBe. O0yJaromuecs y3HalOT O BBIJAOIINXCS Pe3yiIbTaTax,
MOJTyYEHHBIX B XOJI€ Pa3BUTHUS MaTeMaTUKH KaK HayKH, U UX aBTOPaX.

COIlep)KaTCJIBHO-MCTOI[PI‘ICCKB.SI nmuHHsA «MHOXECTBa U JIOTHKa» B OCHOBHOM IIOCBANIICHA
QJICMEHTAM TCOPUHU MHOXKCCTB. TeopeTI/IKO-MHO)KeCTBeHHLIe MNpEaACTAaBICHUA MMPOHU3BIBAIOT
BECh KypC IIKOJIbHOM MaTeMaTHKH U npeajiararoT HanbOoJlee yHHBepcaﬂLHLIfI SA3BIK,
O6T)€JII/IH5IIOH_[I/II71 BCC pa3aciibl MAaTEMATUKU U €€ HpI/IJIO)KeHHfl, OHHU CBA3BIBAIOT PA3HBIC
MATEMATHUYCCKUC NJUCHUIIIIMHBI B €AUHOC IICJIOC. HOZ—)TOMy BaXXHO JaTb BO3MOXXHOCTb
IOKOJIbHUKY ITOHUMATh TeOpeTHKO-MHO)KeCTBeHHBIfI SA3BIK COBpeMeHHOﬁ MaTEMaTHKU U
HCIIOJIb30BATh €T0 IJIA BBIPAKCHUA CBOUX MBICIICH.

B kypce «Anrebpa u Hauanza MaTeMaTH4YE€CKOIO aHAIM3a» MPUCYTCTBYIOT TaK)K€ OCHOBBI
MaTEeMaTHYECKOT0 MOJISTUPOBAHUS, KOTOPHIE MPU3BAHBI CPOPMUPOBATH HABBIKU TTOCTPOCHUS



MOJIeNIeH pealIbHBIX CUTYallUi, UCCIIEIOBAHUS 3TUX MOJIENICH C MOMOIIBIO amnmapara areOpbl
Y MaTEMATUYECKOT0 aHAJIM3a U UHTEPIIPETALUU IIOJyYEHHBIX PE3ybTaToB. Takue 3a1anus
BIUICTEHBI B KAJKIbIM U3 PA3JEJIOB IIPOTPAMMBI, IIOCKOJIBKY BECh MaTEpPHAIl Kypca IIUPOKO
UCIIOJIb3YETCS IS peLICHUs PUKIAAHbIX 3a1a4. [Ipy penieHny peabHbIX TPAKTHYECKUX
3aj1a4 yualuecs pa3BUBAIOT HAOII0IAaTEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, UCIOJIb30BaTh AHAJIOTHIO, 00001AaTh U KOHKPETHU3UPOBATh MIPOOIEMY.
JlesarenbHOCTD 10 (HOPMUPOBAHMIO HABBIKOB PELICHUS MPUKIIAJHBIX 33/1a4 OPraHU3yeTcs B
npolecce U3y4eHHs BceX TeM Kypcea «Anredpa 1 Hayajga MaTeMaTH4eCKOIo aHaIu3ay.

B y4eOHOM IJ1aHe Ha U3YYCHHE Kypca aareOphl M Hadall MAaTEMaTHYECKOT0 aHaJIM3a Ha
0a30BOM ypoBHE OTBOAMTCS 2 yaca B Henenro B 10-m kiracce u 3 yaca B Heneno B 11-m
KJ1acce, Bcero 3a jiBa roga ooydenus — 170 gacos.

I[HSI peaJII/I3aLII/II/I HpOI‘paMMBI I/ICHOJIB?;yIOTC}I y‘-ICGHI/IKI/I, ,IIOHYIJ_ICHHBIG K UCITIOJIB30BAHUIO
MIPH pean3aiy UMCIOIIUX TOCYIapCTBCHHYIO aKKPEIUTAIINI0 00pa30BaTEIIbHBIX MPOTrPaMM
HaYaJIbHOTO O0IIEero, OCHOBHOTO OOIIET0, CPEeIHETO O0IIET0 00pa30BaHUs OpraHU3aIUsIMHU,
OCYIIECTBISIONIMMU 00Pa30BaTEIbHYIO JCSITSIBHOCTD, TPUKa30M MHHITPOCBEILICHHS OT
21.09.2022 Ne 858:

e Maremaruka. AnreOpa v Hayajga MaTeMaTHYeCKOro aHanu3a, 11 kimacc/ Mep3isk
A.T"., Homuposckuii J[.A., [Tononckuit B.b., SAxup M.C.; nox penakuueit
[Togonsckoro B.E., O0miecTBo ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO M3narensckuii
neHtp «BEHTAHA-I'PA®y»; AxuronepHoe o01iecTBo «M3aaTenbeTBo
"[Ipocsemienue"y;

e Maremaruka. AnreOpa ¥ Hadyajga MaTeMaTHYeCKOro ananusa, 10 kimacc/ Mep3isk
A.T'., Homupogckuii J[.A., [Tonouckwuit B.b., SIxkup M.C.; noxa pegakuueit
[Togonwsckoro B.E., OGmiecTBO ¢ OrpaHMYeHHONW OTBETCTBEHHOCTHIO M3marenbckuii
ueHTp «BEHTAHA-I'PA®»; AkunonepHoe oOuiectBo «M31arenbcTBo
"[Ipocemienue";

o <. >

QHGKTpOHHHe O6paBOBaTeJ'ILHHC PECYPCHI, JOMMYIICHHBIC K UCITIOJIB30BAHUTIO IIPU pCaIn3aliuu
HMCIOIUX I'OCYJAPCTBCHHYIO AaKKPCAUTALIUIO 06p330BaT€J'II>HI>IX nporpamMm Ha4ajJibHOI'O

00111er0, OCHOBHOT'O OOIIET0, CPeAHEro 00I1ero oopazoBaHms MpuKka3oM MHUHIIPOCBEIIEHUS
ot 02.08.2022 Ne 653:

DneKTpOHHBIN 00pa3oBaTenbHBIN pecype «Jlomamnue 3aganus. CpeaHee oo1iee
oOpazoBanue. Anre6pa», 10-11 knacc, AO «3natensctBo "[IpocBenienue’y;
Tpenaxep «O6mako 3nanmit». Marematuka. 10 kmacec, OOO «Puznkon Jlady;
Tpenaxep «O06nako 3HaHui». Maremaruka. 11 xknace, OOO «Duzukon Jlabdy;

o <. >

Il1anupyemMble pe3yjabTaTbl 0CBOEHUS
y4e0HOro Kypca

OcBoenue yueOHOTro Kypca «Anredpa u Hauaisa MaTeMaTHYECKOT0 aHAIN3a» JOJIKHO
o0ecreunBaTh JOCTHKEHNE Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus CIEAYIOMUX
JTUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:



JIMUHOCTHBIE pPe3yJIbTATHI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTrpaMMbl yueOHOro rpeamera «MaremaTHuKa»
XapaKTEePU3YIOTCH:

Fpamancxoe BOCIIMTaHHeE.

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKOHN MO3UIMH 00YYarOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA, MIPEICTABICHHEM O MATEMATHYECKUX
OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBJICHUHN, IPOIEAYp TPakIaHCKOTO
o6iecTBa (BBIOOPHI, OMPOCHI U T1P.), YMEHHEM B3aUMOICHCTBOBATh C COLUATbHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIMSIMHU U HAa3HAYCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHME!

c(OPMHPOBAHHOCTHIO POCCUUCKOM IPa)TaHCKOW MACHTUYHOCTH, YBAKECHUS K POIUIOMY H
HAaCTOSIIEMY POCCUICKOM MaT€MaTUKH, IIEHHOCTHBIM OTHOILIEHUEM K JIOCTUKEHUSAM
POCCHUICKHX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUUYECKOM IIKOJIbI, K UCIIOIb30BAHUIO ITUX
TOCTUKEHHM B IPYTUX HayKaX, TEXHOJIOTUAX, cepax SKOHOMUKH.

I[YXOBHO'HpaBCTBeHHOFO BOCIIMTAHUSA:

OCO3HaHMEM JYXOBHBIX LIEHHOCTEH POCCHICKOro HapoJa; chOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHMUS], CBA3aHHOIO C PAKTUYECKUM
IIPUMEHEHHEM JOCTHKECHUH HAyKU U JIeTeIbHOCThIO YYEHOT0; OCO3HAaHUEM JIMYHOTO BKJIAA
B [IOCTPOEHUE YCTONYMBOIO OYIyIIETO.

JcTeTHYECKOe BOCIIUTAHUE:!

3CTETUYECKUM OTHOILLIEHUEM K MUPY, BKIIFOYasi 3CTETUKY MAaTEMATUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUM, PACCYKIEHU; BOCIIPUUMUYNBOCTHIO K MATEMAaTUUECKHUM
aCIIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKkoe BOCIUTAHUE!

C(bOpMI/IpOBaHHOCTI)IO YMCHUA MPUMCEHATh MAaTCMATHYCCKUEC 3HAHUA B UHTCPECAX 30POBOI0
1 0e301macHOro 00pasa )KU3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3I0POBbBIO (3710pOBOE
NUTaHUe, cOalaHCUPOBAHHBIN PEXUM 3aHATHI U OT/IbIXa, peryispHas pusndeckast
AKTUBHOCTH); (DU3MYECKOTO COBEPIICHCTBOBAHMSI, IPU 3aHATHIX CIIOPTUBHO-
03JI0POBUTEIBHOU JIESITEIIHLHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPY/y, OCO3HAHHEM LIEHHOCTH TPYAOIIO0MS; MHTEPECOM K Pa3TUIHBIM
chepam podecCHOHATTEHON AeATETFHOCTH, CBSI3aHHBIM C MATEMATUKON U ee
MIPUJIOKEHUSIMU, YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBIOOp Oyayleil mpodeccuu u
PEAIN30BbIBATH CcOOCTBEHHBIE KN3HEHHEIE IJIaHbI, TOTOBHOCTEIO U CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUU BCEH KHU3HH,



TOTOBHOCTBIO K AKTUBHOMY YUACTUIO B PCIICHUU MMPAKTUUCCKHUX 3aJ1a4q MaTeMaTHYECKOM
HaITpaBJICHHOCTH.

IKo0JJ0oru4ecKoe BOCIIUTAHHUE:.

c(OPMHPOBAHHOCTHIO HKOJIOTUYECKON KYJIbTYphl, HTOHUMAaHUEM BIIMSHUS COLUAIEHO-
HKOHOMHYECKHUX IIPOLIECCOB HAa COCTOSHUE MPUPOJHON U COLMAIBHON Cpe/ibl, 0COZHAaHUEM
IJ100aJIHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIEM; OpUEHTaMEN HAa IPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUH JUIs pellieHHs 3a/1a4 B 00JIaCTH OKPYXKAIOLIEH cpelibl,
IJIAHUPOBAHUS MOCTYIIKOB U OLIEHKH X BO3MOKHBIX ITOCJIEACTBUM JUIsl OKPYXKAIOLIEH cpebl.

HeHHOCTH HAY4YHOI'0 IMO3HAHHS:

c(hOpPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKH U OOIIECTBEHHOM MPAKTUKU, TOHUMaHUEM MaTeMaTUYECKON HayKH KaK
cdepbl 4eJT0BEUSCKOH IeATeITLHOCTH, ITAMIOB €€ PA3BUTHS U 3HAYMMOCTH JIJISI Pa3BUTHS
LMBUIIM3AIIMH; OBIIAJCHUEM S3bIKOM MaTEeMAaTUKH U MaTeMaTHYECKON KyJIbTypOil Kak
CPEIICTBOM IMO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIIATH MPOEKTHYIO U UCCIIEA0BATEIbCKYIO
NesITeNIbHOCTh MHIMBUYaJIbHO U B TPYIIIIE.

MeTanpeﬂMeTHme PE3yabTaTbl

MertanpeaMeTHbIe pe3yIbTaThl OCBOSHHSI IPOrpaMMbl y4eOHOIro Kypca «Anredpa u Havaia
MaTE€MaTHYECKOr0 aHAJIN3a» XapaKTEePU3YIOTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
MO3HABATEJIbHBbIMM JCHCTBUAMY, YHUBEPCATIbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSAMU,
YHUBEPCAIbHBIMU PETYJIATUBHBIMU JACUCTBUSMU.

1) VHuBepcanbHblc O3HABaTeIbHbIE JACHCTBIS 00eCeYnBaOT (OPMUPOBaHUE Oa30BBIX
KOTHUTHBHBIX MIPOLIECCOB 00yUarOIUXCsi (OCBOCHHE METOIOB IMO3HAHUS OKPYKAIOIIIETO
MHpa; MPUMEHEHUE JOTUIECKUX, HCCIIET0BATEIBCKUX ONEpaliid, YMEHUH padoTath C
uHpopMarmei).

ba3zosrle jornueckue neiCTBUA.

e BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKN MAaTEMaTHYECKUX
00BEKTOB, MOHATHHA, OTHOLIEHUH MEXAY MOHATHAMHU; (POPMYIHPOBATH
orpezeNieHusl NOHSTUN; YCTaHAaBIMBATh CYLIECTBEHHBIN IPU3HAK KJIacCUPHUKAIUH,
OCHOBaHHUS JJ1s1 0000IEHHS U CPAaBHEHUS], KPUTEPHH ITPOBOIMMOTO aHAJIN3a,

e BOCIPUHUMAThH, POPMYITHPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIE
U OTpULATEIbHBIE, €IMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIE;

e BBIABISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI31 U TPOTUBOPEYHS B
¢axTax, 1aHHBIX, HAOMIOEHUSAX U YTBEPKJICHUX; IPEIaratb KpUTEPUN IS
BBISIBJICHNS 3aKOHOMEPHOCTEN U TPOTUBOPEUYUH;

e JICJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEYKTUBHBIX U UHIYKTHUBHBIX
YMO3aKJIIO4YEHNN, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

e IIPOBOJUTH CAMOCTOSTENIBHO JJOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUN
(mpsiMBIE M OT IPOTUBHOTO), BEICTPAUBATh apr'yMEHTAIIHIO, IIPHBOINUTH IPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYX/IEHUS U BBIBOIHI,



e BBIOMpATh CIIOCOO pelIeHus yueOHoM 3a1aun (CpaBHUBATh HECKOJILKO BapUAHTOB
peureHus, BRIOMpaTh Hanbosee MoIXOAAIINN ¢ y4ETOM CaMOCTOSATEIEHO
BBIJICTICHHBIX KPHUTEPUER).

bazoBrie ncciaenoBaTeabCKUe ASHCTBUS.

e HCIOJIB30BATh BONPOCHI KAK MCCIIEOBATEICKUNA MHCTPYMEHT IO3HAHUS,
(bopMynHpoBaTH BONPOCH], (PUKCUPYIOIIUE POTUBOPEUNE, TPOdIIeMYy,
yCTaHaBJIMBaTh KICKOMOE U JIaHHOE€, (JOPMHUPOBATH TUIIOTE3Y, APIyMEHTHPOBATh
CBOIO MO3UIINIO, MHEHHE;

e IIPOBOJUTH CAMOCTOSITEIBHO CINIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEJOBAHUE 110
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKoro 00beKTa, SIBJICHHUS, IpoLecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXIYy 00bEKTaMH, SIBICHUSMH, IIPOLIECCAMH;

e  CaMOCTOATENBHO (OPMYIUPOBATH OOOOIEHHS U BBIBOAKI 110 pe3yJIbTaTaM
IPOBEIEHHOI0 HAOJII0A€HUS, UCCIIEI0BAHUS, OLIEHUBATh I0CTOBEPHOCTh
MOJIYYCHHBIX PE3YJIbTATOB, BHIBOJOB M 00OOIIECHHUIA;

e IIPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE NPOLIECCA, @ TAK)KE BbIJIBUTATh
IPEIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undopmanueii:

e BBIABJIATH JE€PUIUTHI UHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIIPOC
U JUIsl pelIeHus 3a/1a4H;

e BbIOMpaTh HHPOPMALIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJIU3UPOBATb,
CHCTEMaTH3MPOBATh U HHTEPIIPETUPOBATh HH(OPMAIIHIO pa3IMIHBIX BUJOB U GOPM
IIPE/ICTABIICHHUS,

e CTPYKTYpPHPOBaTh WH(POPMALINIO, IPEACTABIATH €€ B pa3IMYHbIX (hopMax,
WITIOCTPUPOBATh rpauuecKy;

e OLIEHMBATH HA/IEKHOCTh HH(OPMALIUU IO CAMOCTOSATENBHO CHOPMYINPOBAHHBIM
KPUTEPUSIM.

2) YHuBepcaibHble KOMMYHHMKATHBHbBIE ICHCTBHsI 00eCeunBaloT chOPMUPOBAHHOCTh
COIMAIBbHBIX HABBIKOB 00YJarOITUXCSI.

OO01enue:

e BOCHPUHHUMATH U POPMYJIUPOBATH CYKICHUS B COOTBETCTBUH C YCIOBUSAMH U
LEJSIMU OOILIEHUS; ICHO, TOYHO, TPaMOTHO BbIpa)aTh CBOIO TOUKY 3PEHHS B
YCTHBIX U IMCbMEHHBIX TEKCTAX, 1aBaTh MTOSICHEHMSI 110 XOAY PELICHUS 3a7auH,
KOMMEHTHPOBATH ITOJIYyYEHHBIN pe3yJbTar;

e B X0Je 00CYXXIECHHUS 3a7aBaTh BOPOCHI MO CYLIECTBY 00CYXIaeMOI TEMBI,
po0JieMbl, peraeMoil 3a1a4u, BbICKAa3bIBATh UJIEH, HAlIEJICHHbBIE Ha TOMCK
PELIEHNS; COIOCTABIISITh CBOU CYXACHHUS C CYKICHUSAMH IPYrMX YYaCTHUKOB
Juanora, oOHapyXHBaTh pa3IndyKe U CXOACTBO MO3UIMIL; B KOppEKTHOU (hopme
(dbopMynHpOBaThH pa3HOTIACUS, CBOM BO3PAKEHUS,

e IIPEACTABIIATH PE3YyJIbTaThl PEHICHUS 3a/1a4H, YIKCIIEPUMEHTA, UCCIIEI0BAHHUS,
MPOEKTa; CAMOCTOATENBHO BEIOMPATh (hOpMAT BBICTYIUIEHHUS C YUETOM 3334
Mpe3eHTAllUU U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaHHUYECTBO:



e TIOHHMMATh M HCIIOJIB30BATh MPEUMYIIECTBA KOMAaHTHOW U WHANBUAYAILHON paOOThI
IPU pElIeHNU y4eOHBIX 3a/1a4; MPUHUMATh 11eJIb COBMECTHOM /1€ATeIbHOCTH,
IUTAHUPOBATHh OPraHU3aIMI0 COBMECTHON PabOTHI, pacIpeIeNiaTh BUIbI padoT,
JIOTOBapUBATHCA, 00CYKJIATh MPOIECC U Pe3yabTaT paboThl; 0000IIaTh MHEHUS
HECKOJILKUX JIIOJIEN,

e y4YacCTBOBATH B IPYIIOBHIX (hopMax paboThl (0OCYkIEHHS, 0OMEH MHEHHUIA,
«MO3TOBBIC IITYPMbI» U WHBIC); BBHITIOJIHSITH CBOKO YacTh PabOThI U
KOOPJMHHUPOBATH CBOU JEHCTBUS C PYTMMHU WICHaMU KOMaH/Ibl; OLIEHUBATh
KaueCTBO CBOETO BKJIa/Ia B OOIIUI MPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAaMU B3aHMOJICHCTBHS.

3) YHuBepcasibHbIC peryJissiTHBHbIE JICHCTBHS 00€CICUMBAIOT (POPMUPOBAHHUE CMBICIIOBBIX
YCTaHOBOK U KM3HEHHBIX HABBIKOB JIMYHOCTH.

CaMOOpFaHI/IBaHI/IH:

COCTaBJIATH IIaH, AITOPUTM PEIICHUS 3a/1a4H, BBIOMPATh CIIOCO0 PEIIeHUs C YIETOM
MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATh
BapHaHTHI PEUICHHUI ¢ yUeTOM HOBOI HH(OpMAIIIH.

CaMOKOHTpOJIb:

e BIJIAJIETh HABBIKAMM [103HABATEIbHON PeQIIEKCUN KaK OCO3HAHUS COBEPIIIAEMbIX
JeMCTBUI M MBICIUTEIbHBIX IPOLIECCOB, UX PE3Y/IbTATOB; BIIA/IETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLecca U Pe3yJibTaTa pelIeHUsl MaTeMaTH4YeCKON
3aJa4H;

e TMPEABUAETH TPYJHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PEILICHUU 3aJ]auH,
BHOCUTbH KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3YyJIbTATA LIETH U YCIOBUAM, OOBACHATH IPUUNHBI
JOCTHKEHUS WM HETOCTHXKEHUS PE3yIbTaTOB JAESATEIbHOCTH, HAaXOIUTh OLIMOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

IIpeanMeTHBIE pe3yabTAThl

OcBoeHue yueOHOTo Kypca «Anredpa U Hauaiaa MaTeMaTHYeCKOT0 aHAIN3a» HA YPOBHE
cpenHero o0Iero o0pa3oBaHus JOHKHO 00ECTIEUNBaTh JOCTHXKEHUE CIIETYIOIINX
MpeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB!

10-it kaace

Yuciia 1 BLIYMCJIEHUA

OHepI/IpOBaTB IOHATHAMU. PALITUOHATIBHOC U )ICfICTBI/ITGJ'IBHO@ YHUCJIO, OOLIKHOBEHHAS U
JACCATUYHAaA ,Z[pO6L, IMPOLCHTHI.

BrinonHsTh apI/I(bMeTI/I‘-ICCKI/IC onepanru ¢ paluOHAJIIbHBIMU U JEHCTBUTEIHHBIMU YMCIAMHU.



BrINOMHATE IPUOTMKEHHBIC BEIYUCIICHIS, UCIIONIb3YS TIPABHIIA OKPYTIICHUS, 1eaTh
MPUKUIKY U OLICHKY Pe3yJibTaTa BRIYUCICHUH.

OnepupoBaTh NOHATUSAMHU: CTEIIEHb C LIEJIbIM II0Ka3aTesieM; CTaHAapTHas GopMa 3amucu
JeWCTBUTENFHOTO YHCIa, KOPEHb HATYypalbHOW CTETIEHH; UCIIOIb30BaTh MOIXOASILYI0 (hopMy
3alMCH JCHCTBUTEIBHBIX YNCEN ISl PEIICHHs TPAKTUYECKUX 3a/1a4 U IIPEICTaBICHUS
JAHHBIX.

OnepupoBaTh MOHATUSAMH. CUHYC, KOCUHYC ¥ TAHI'€HC IPOU3BOJIBHOIO YIJIa; UCII0JIb30BaTh
3aIMCh MPOU3BOJIBHOTO YIila Yyepe3 00paTHbIE TPUTOHOMETPUYECKUE (PYHKIINH.

YPaBHeHI/Iﬂ U HEPABCHCTBA

OrniepupoBarh NOHIATUSIMU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO; 1I€JI0€, PallMOHAIBHOE,
UppalMOHAILHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPaBHEHHUE.

BrimonHATs ipeo0pa3oBaHysl TPUTOHOMETPHUYECKUX BBIPAKEHUH U peniaTh
TPUTOHOMETPUYECKUE YPABHCHUS.

BreimonHaTh Hp606p330BaHI/I${ LOCJbIX, pallMOHAJIBHBIX U UPPAIOHAJIbHBIX BBIpa)KeHI/Iﬁ u
peiaTb OCHOBHBIC THIILI LCJIBIX, PAIIMOHAJIBHBIX U UPpallOHAJIIBHBIX ypaBHCHI/Ifl u

HCPABCHCTB.

IIpuMeHsTh ypaBHEHHsI U HEPABEHCTBA JUIsl PEILICHUs MaTEMaTUYECKUX 3aJa4 U 3aJa4 U3
pa3nu4HbIX 001acTeil HAYKH U PEANbHOM KU3HHU.

MogenupoBaTh peajibHble CUTYallUU Ha A3bIKE alreOpbl, COCTaBIATh BEIPAXKEHUS, ypaBHEHMS,
HEpPaBEHCTBA 0 YCIOBUIO 3a/1a4H1, UCCIEI0BATh IOCTPOCHHBIE MOJIENIN C UCIIOJIb30BaHUEM
ammapara anreopsbl.

DyHKUMH U rPapuKu

OmnepupoBath NOHATHAMU: QYHKIIHS, CTIOCOOBI 3a1aHus QYHKIIMU, 00JIaCTh OTIPE/ICTICHUS 1
MHOYECTBO 3HaueHUH QyHKIMH, TpaduK GYHKIUH, B3aUMHO 0OpaTHbIe (QYHKIMH.

OHepI/IpOBaTB TMOHATUSMU. YCTHOCTb U HECYETHOCTD CI)YHKLII/II/I, HYyJIIn (I)YHKI_[I/II/I, IMPOMEKKYTKHA
3HaAKOIIOCTOAHCTBA.

Wcnonb3oBate rpaduku GyHKINN I pelIeHUs] ypaBHEHUH.

Ctpoutb 1 unuTaTh rpaduKu JIMHEHHON QYHKIINH, KBaJpaTHUYHOW (DYHKIIMH, CTETICHHON
(YHKIIUH C LIEJIBIM ITOKA3aTEJIEM.

Ucnons3oBatk rpaduku GyHKITUN TSl HCCIIEIOBAHUS MPOIIECCOB M 3aBUCUMOCTEN MPHU
pEIIeHNH 3aa4 U3 IPYTUX y4eOHBIX MPEAMETOB U pealbHOMN )KU3HH; BRIpaXXaTh (hopMynaMu

3aBUCUMOCTH MCXKY BEIIMYNHAMMU.

Hauana MmaTeMaTH4YeCKOI0 aHAJIH3a



OnepupoBarh MOHATUSAMHE: TIOCIEIOBATEIILHOCTD, apU(PMETHUECKAs U TEOMETPUUYECKast
MIPOrPECCUH.

OrnepupoBaTh HOHATHSIMH: OECKOHEUHO YOBIBAIOIIAs TEOMETPUYECKAst IIPOrPECCHsI, CyMMa
0eCKOHEYHO yOBIBAOIIEH reOMETPUUECKOI MPOTPECCHH.

3a,Z[aBaTB IMOCJICA0BATCIIbHOCTHU pa3IndYHbIMU croco0aMu.

Vcnonp30BaTh CBOWCTBA MOCIIEAOBATEILHOCTEH U IIPOTPECCHI TSI PEIICHHS PeabHbBIX 33aa4
MPUKJIAJHOTO XapaKTepa.

MHuozxecTBa U JIOTHKA
OnepupoBaTh NOHATUSIMHU: MHOKECTBO, ONIEPAI[UU HAJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN allllapar JJIs ONUCAHUs pPeaJbHbIX IIPOLIECCOB U
SIBJIGHUH, IIPU PELLIEHUM 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB.

OrniepupoBaTh MOHATHAMU: OTPENICTICHUE, TEOPEMA, CIIEJICTBHUE, TOKA3aTEIIbCTBO.
11-i kiaace
Yucjaa 1 BLIYMCJIEHUSA

OHepI/IpOBaTB MOHATHAMM. HATYPaAJIbHOEC, IIEJI0€ YHCIIO; MCIIOJb30BaTh IIPU3HAKHU NCITMMOCTH
LEJIBIX YUCECJI, PA3JIOKCHUC YK CiIa Ha ITPOCTHIC MHOXKUTCIIN AJId PCIHICHUA 3a1a4.

OnepupoBaTh NOHATHEM: CTENIEHb C PAllUOHATIBLHBIM ITOKA3aTEJIEM.

OnepupoBarh MOHATHUAMHU: JIOTapuM YKCcIa, JECATHUHbIE U HATypalIbHbIE IOTapU(MBI.
YpaBHeHHsI M HEPABEHCTBA

[IpuMeHATH CBOMCTBA CTENIEHU JJI MPEe0OPa30BaHUs BBIPAKEHUM; ONIEPUPOBATH MOHITHIIMU:
I0Ka3aTeJIbHOE YPABHEHNE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI II0KA3ATENbHBIX
YpPaBHEHU U HEPABEHCTB.

BrinonasaTe mpeoOpa3zoBaHus BRIPAXKEHUH, COIEPKAIIMX JIOTapu(MBbI; OTIEpUPOBATH
MOHATHSIMU: JIOTapu(PMUUECKOe ypaBHEHUE 1 HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI
Jorapu(MUIECKUX YpaBHEHUN U HEPABEHCTB.

Haxoauth peuicHu-d HpOCTCﬁMHX TPUTOHOMCTPHUICCKHUX HCPABCHCTB.

OnepupoBarh NOHATUAMH. CUCTEMA JIMHEWHBIX YPABHEHUN U €€ PEIICHUE; UCII0Ib30BaTh
CUCTEMY JINHEWHBIX YPABHEHM NI PEIICHUS] PAKTUYECKUX 3a/ad.

Haxonuts pemenus MpoCcTEUIINX CUCTEM U COBOKYITHOCTEN PAallMOHAIBHBIX YPABHEHUHN 1
HEPABEHCTB.



MonenupoBaTh peajbHble CUTYalluu Ha S3bIKE alNreOpbl, COCTaBIATh BEIPAXKEHUS, ypaBHEHHUS,
HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 33a/1a4M, HUCCIIEI0BATh IIOCTPOECHHBIE MOJEIH C
WCTIOJIH30BAHUEM allllapaTa ajareOpsl.

DOYyHKUMH U TPapuKu

OnepupoBaTh NOHATUAMHU: IepHOANYECKast QYHKIM, TPOMEKYTKHM MOHOTOHHOCTH
(GyHKINHU, TOYKH SKCTpeMyMa (yHKINUU, HAnOOJIbIlee U HAaMMEHbIIIee 3Ha4eHUs (PYHKIIUU Ha
IIPOMEKYTKE; UCIOIb30BATh UX AJIs MCCIIe10BaHUs QYHKLNH, 3alaHHON Tpa(UuKoM.
OnepupoBath NOHATUAMU: IPaUKU OKA3ATEIbHOM, JOrapupMUUECKON U
TPUTOHOMETPUYECKHUX (PYHKLUH; N300paaTh X HA KOOPJUHATHON TUIOCKOCTH H

HCIIOJIB30BAaTh JIA pECIICHUSA ypaBHeHI/Iﬁ 1 HCPaBCHCTB.

N306paxaTh Ha KOOPAUHATHOMN TUIOCKOCTH IPpapUKH JIMHEHHBIX YPaBHEHHUH U UCIOJIB30BATh
WX JUUI PEIICHUS] CUCTEMBI IMHEUHBIX YPaBHEHUH.

Hcnonb3oBath Fpaq)I/IKI/I (I)YHKLII/Iﬁ JJIA UCCIICAOBAHHA IIPOUCSCCOB U 3aBUCHUMOCTEH U3 APyrux
yT-I€6HBIX JUCHUIIINH.

Hauana MmaTeMaTH4eCKOI0 aHAJIH3Aa

OnepupoBarh NOHATUAMU. HENPepbIBHAS (QYHKIUS; TPOU3BOHAS (PYHKIINH; UCIIOIb30BATh
reoMeTpHUecKuil U PU3NYEeCKU CMBICI IPOU3BOAHOM I peleHus 3ajay.

HaxoauTh npou3BoAHbIE 3JIEMEHTAPHBIX (QYHKIU, BBIYUCISATH IPOU3BOAHBIE CYMMBI,
IIPOU3BECHNUS, YACTHOTO (PYHKIUI.

Hcnons3oBaTh MMPOU3BOAHYIO AJII UCCIICAOBaHUA (I)YHI(I_[I/II/I Ha MOHOTOHHOCTb U SKCTPECMYMBI,
IMPHUMCEHATH PE3YJIbTATHI UCCIICAOBAHUA K ITOCTPOCHUTIO Fpa(i)I/IKOB.

Hcnons3oBaTh MPOU3BOAHYIO JJISI HAXOKACHUA HAWITYUIICTO PCHICHUS B ITPUKIIAAHBIX, B TOM
YHCJIC COIUAJIbPHO-OKOHOMHWYCCKUX, 3aJa4dax.

OnepupoBarh NOHATUAMU: TIepBOOOpa3Hasi U MHTErpaji; MOHUMATh T€OMETPUUECKUI 1
¢bu3nveckuil CMBICI MHTErpaa.

Haxoauts mepBooOpa3Hbie 2IeMEeHTapHbBIX (PYHKIINIA; BBIYUCISATH UHTETpAl 1o (hopmyre
Herorona—JleiitOuuma.

Pemiate MPUKJIIAAHBIC 3a/1a4U, B TOM YHCJIC COONUAJIBHO-3KOHOMUYCCKOTO U (I)I/I3I/I‘ICCKOT0
XapakTepa, CpeaACTBAMH MaTEMATUYCCKOT'O aHAIMN3a.

Coaep:xanue yaeOHOro Kypca

10-1 kJjace



Yucia v BBIYUCTCHUA

Parmonanbueie ynciaa. OOBIKHOBEHHBIC U IECATHYHBIE IPOOH, TIPOLIEHTHI, OECKOHEUHBIE
NepuoandecKue Ipoou. ApudpmeTrHueckue onepanuu ¢ paioHaIbHbIMU YHCIAMHU,
peoOpa30BaHus YUCIOBBIX BeIpaXKeHU. [Ipumenenue 1podeii U MpoLeHTOB IS peIIeHUs
MPUKJIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTpacied 3HAHUM U peabHOM KU3HU.
JleiicTBUTENBHBIC YKCIIA. ParirioHanbHbIC M HPPAIMOHAIBHEIE YnCia. ApuMeTHIecKre
orepaly ¢ JeiCTBUTENbHBIMU YiciaMu. [IpubnmkeHHbIie BEIUMCICHHUS], TPaBUIIa
OKPYIJVICHUS, IPUKUKA U OLICHKA PE3YJIbTATA BBIYNCICHUM.

Crenensb ¢ nenbiM nokaszaresneM. CTangapTHas popmMa 3anicH JeCTBUTEIFHOTO YHCIIA.
Hcnonb3oBanue noaxossien GopMbl 3aNIUCH T1EHCTBUTENIBHBIX YUCEI AJIs PeIICHUS

MPAKTUYCCKUX 3ala4 U IIPCACTABIICHUSA JaHHBIX.

Apudmernaeckuit KOpeHb HaTypalbHOU cTeneHu. JlelcTBus ¢ apu(p)MEeTHIECKUMU KOPHIMH
HaTypaJIbHOM CTEIICHHU.

CuHyc, KOCUHYC U TAaHT'€HC YMCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHUHYC, apKTaHI€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA
ToxnaecTBa U TOXKAECTBEHHBIE MTPeoOpa30oBaHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BhIpaKeHU. OCHOBHBIE TPUTOHOMETPUICCKHEC
(bopMyIIbI.

YpaBHeHHUe, KOpeHb ypaBHeHUS. HepaBeHCTBO, pellieHne HepaBeHCTBa. MeTo UHTEPBAJIOB.
Pemenue nensix 1 IpoOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanMoHaNbHBIX YpaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPaBHEHUM.

[IpuMeHeHHEe ypaBHEHUIN U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a1a4 U 3a7a4 U3
pa3IMYHbIX 00JaCTe HayKH U peaIbHOM JKU3HHU.

DyHKIUH U TPagUuKH
Oyukuus, crnocods! 3aganus GpyHkun. ['padpux pynkunn. Bzaumuo oOpaTtHble QyHKITHH.

Ob6nactp ornpeeneHuss 1 MHOXKECTBO 3HaueHui pynkiuu. Hynmm dynxum. [pomexytku
3HAKOIMOCTOSHCTBA. YeTHbIE U HEUeTHbIE (QYHKIUH.

Crenernas GyHKIHS C HATYPAJIbHBIM U IIEJIBIM MTOKa3aTeneM. Ee cBoiicTBa u rpaduk.
CaoiicTBa u rpaduk KOpHA N-if CTENIEHH.



Tpuronomerpudeckas OKpy>KHOCTb, OIPEETICHHE TPUTOHOMETPUYECKUX (PYHKIUI
YHUCJIOBOI'O apryMEHTA.

Hauajna MmaTeMaTH4YeCKOIo aHAJIu3a

ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHMs OCEI0BaTENbHOCTEH. MOHOTOHHBIE
[IOCJIEI0BATENLHOCTH.

Apudmerrnueckas u reomeTpuyeckas nporpeccuu. beckoneuno yobiBaromas
reomeTpuueckas nmporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIICH T€OMETPUUECKOM
nporpeccuu. @opMmyiia CI0KHBIX IPOLEHTOB. Mcronb30BaHne MPOrpeccuu AJisl peuieHus
peanbHbBIX 3aJa4 NPUKIATHOTO XapakTepa.

MHo:xecTBa U JIOTHKA

MHoOXxecTBO, onepanuu HajJ MHOkecTBamu. J(narpammel Ditnepa—BenHa. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOT'O anmnapara JJisi OMMCaHUs peAIbHBIX IMPOLECCOB U SIBJICHUH, TPU

PpCUICHUHU 3a1a1 U3 APYIrux y‘Ie6HHX IpeaAMETOB.

Omnpenenenue, TeopeMa, CISACTBUE, T0KA3aTEIbCTBO.

11-% kiaace

Yuciia 1 BbIYHCICHUSA

Hatypanbnble u nensle yncina. [I[pu3Haky 1e1MMOCTH LEIbIX YHCE.

CreneHs ¢ palMoHaIbHBIM ITOKa3areaeM. CBOWCTBA CTENIEHH.

Jlorapugm ymcna. JlecaiTuuHbIE U HATYpaIbHBIE JIOTapU(MBI.

YpaBHeHus U HepaBeHCTBA

IIpeoOpa3oBaHue BBIpAXKEHUN, COAECPIKALIMX JIOTAPU(MBI.

[IpeoOpa3oBaHue BeIpaXEHUH, COAECPIKAIMX CTENICHH C PAllMOHAIBHBIM [TOKA3aTeJIeM.
IIprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHUS! U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TMHEWHBIX YpaBHEHUH. PellieHre NpuKIaIHbIX 3a/1a4 ¢ TOMOIIBI0 CUCTEMBI
JIMHEWHBIX YPaBHEHUM.

Cucremsl 1 COBOKYITHOCTH PallHOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.



IIpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKHX 3a]a4 U 3a]a4
U3 PA3JIMYHBIX 00JIACTEW HAYKU U peaJIbHOM KHU3HHU.

DYyHKUMH U TPapuKu

Oynxkius. [lepuoanyeckue pynkuuu. [IpomMexyTku MOHOTOHHOCTH (DYHKIIMU. MaKCHUMyMBI
1 MUHUMYMBI QyHKuu. Hanbosnbliee n HanMeHblee 3HaueHUe QYHKIMU Ha IPOMEXYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TPapUKU.

[TokazarenbHas u morapudmuueckas QyHKINU, X CBOMCTBA U IrpadUKH.
Hcnonb3oBanue rpadukoB QyHKINN I PEIICHUS] YPAaBHEHUH M IMHEHHBIX CUCTEM.
Hcnonb3oBanne rpadukoB GyHKIUN I UCCIICTOBAHUS MPOIIECCOB U 3aBUCUMOCTEH,
KOTOpbI€ BOSHUKAIOT MU PEUICHUH 33134 U3 APYTrUX y4eOHBIX MIPEIMETOB U peallbHOMN
YKUA3HU.

Hayana maTreMaTH4ecKOro aHaJIM3a

HenpepriBable GhyHKIIMU. MeToa MHTEPBATIOB AJISl PELICHUS HEPABEHCTB.

[IpousBonnas ¢pynkiuu. ['eomerprueckuii U GU3MYECKUN CMBICIT POU3BOIHOM.

[IpousBoHbIE 31EeMEHTAPHBIX PYHKIHA. DOPMYIIBI HAXOXKACHUS IPOU3BOTHON CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKIIHIA.

[IpumeHeHne MPOU3BOIHON K HCCIeTOBAaHUIO (DYHKIIMH HA MOHOTOHHOCTB U KCTPEMYMBI.
Haxosxnienne HanOobIIero 1 HAMMEHBIIETO 3HaUeHUs (PYHKITUU Ha OTPE3KeE.

[IpumeneHne Mpor3BOIHON JUIsl HAXOXKACHMS HAWTYUILIEro PeleHusl B IPUKIIaJHBIX 3ajadax,
JUIs1 OTIpeJIeJIEHUs] CKOPOCTH IpoIecca, 3alaHHOr0 (GOopMYIIOi Uil rpaduKoM.

[TepBoobpaznas. Tabauna nepBooOpasHbIX.

WNuterpait, ero reomeTpuyueckuii 1 GuU3NUECKUil CMbICT. Berancienue nurerpaia mno ¢gopmysie
Herorona—IJleitOnumna.

TemaTnueckoe MIAHUPOBAHHUE

«r
10-i kiace
Ne HaumenoBanme KosaunyecTBo 4yacoB DJIeKTPOHHbIE
n/-n pa3/iesioB M TeM (uudposrbie)
IPOrpaMMbl Bcero | Kontposbnbie | [IpakTuieckne | ggpasoparenbHble

padoThI padoThI pecypchl




DIIEeKTPOHHBII
00pa3oBaTeNbHBIHI

MHokecTBa pecypc «lomarnnue
palMOHAIBHBIX U 3amanus. CpeaHee
1 JNEHCTBUTENbHBIX 14 1 oOuiee
yrcen. PanmonansHbIe oOpa3oBaHue.
ypaBHEHUS U Anrebpar, 10-11
HEpaBEHCTBA kiace, AO
«3narenscTBO
"[Ipocsemienue"»
Tpenaxep «Obmako
OyHKIUYU 1 TpadUKy. 3HaAHUN.
2 | CreneHs ¢ 1eIbIM 6 Maremaruxka. 10
[O0Ka3areieM kiacc, OO0
«Duzukon Jlab»
Apudmernaeckuit
KOpPEHb N-i CTENEHU.
3 | UppamuonanbHbIe 18 1 <..>
YpaBHEHUS U
HEPaBEHCTBA
Dopmyisl
TPUTOHOMETPHH.
4 (P P 22 1 <.>
Tpuronomerpuueckue
ypaBHEHUS
5 [TocnenoBaTenbHOCTH 5 < >
U TIPOTPECCHH
IToBTOpEHHE,
o0o01enue,
6 » 3 1 <.>
CUCTEeMAaTH3aIIH
3HAHUM
OBIIEE KOJIMYECTBO
YACOBIIO 68 4 0
I[MPOT'PAMME
11-i1 kiace
KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
N a3/1eJI0B U TeM (undpposnic)
w/m | PA3A Beero | KOHTPObHbIE | TIDAKTHYECKHE | oGpazoBaTebHbIe
MporpaMMel padoThbI padoThI pecypebl




DIIEKTPOHHBII

Crenens ¢ o0pa3zoBaTeIbHBIN
paloHaIbHBIM pecypc «JlomarniHue
MOKa3aTeseM. 3aganus. CpenHee

1 [TokazarenbHast 12 oOuiee
byHKIHS. oOpa3oBaHue.
INoka3arensHbIe Anrebpar, 10-11
YpaBHEHHUS U kiacc, AO
HEPaBEHCTBA «3parenscTBO

"[Ipocsemienue"»
Jlorapudmuueckas Tpenaxep «O6mako
byHKIIHS. 3HAHUI.

2 | Jlorapupmuyeckue 12 Maremaruxka.
ypaBHEHUS U 11 xmacc, OO0
HEPABEHCTBA «DuzukoH Jlad»
Tpuronomerpuyeckue
GYHKIMM U UX

3 |rpadukwu. 9 <..>
Tpuronomerpuueckue
HEPaBEHCTBA
[TIpousBoaHas.

4  |Ilpumenenue 24 <..>
IIPOU3BOJHOMN

5 WHuTerpan u ero 9 < >
MPUMEHEHUS

6 | Cucrembl ypaBHEHUI 12 <..>

v Harypanbnsle u nensie 6 < >
qrcna
IToBTOpEHME,
00o001IeHne,

8 n 18 <.>
cHCTEeMaTH3aIHs
3HAaHUU

OBIIEE KOJIMYECTBO

YACOB I1O 102

I[TPOTPAMME
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