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IHosicHUTEABbHAA 3aAIIMCKA

PaGouas mporpamma yuebHOTO Kypca «Anredpa v Hadaia MaTeMaTHYECKOTO aHATN3a»
6a3oBoro ypoBHs s oOyqaronuxcst 10-11-x kmaccoBMbOY r. Bimanumupa «Cpennsist
obmeoOpaszoBarenpHas mkoia Ne 13 umenn ['epost CoBerckoro Corosza 1. /1.ITorogunay
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSMHU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii
denepanuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHUH (enepalbHOTO
rOCYAapCTBEHHOT0 00pa30BaTEIbHOTO CTAaHIapTa CPEIHEro 00LIIero 00pa3oBaHuUs»
(c M3MeHEeHUsAMH, BHECEHHBIMHU TIpUKa3oM MuHnpocsenienus ot 12.08.2022 Ne
732);

e mpukaza MunmnpocemeHus ot 18.05.2023 Ne 371 «O06 yTBepxkaeHuu ¢eaeparbHOn
00pa3oBaTEeNLHOMN MPOrPaMMBI CPETHETO O0IIEro 0Opa3oBaHUsY;

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHM3alUH U OCYIIECTBICHUS 00pa30BaTENbHOM NESITEIEHOCTH IO OCHOBHBIM
0011e00pa3oBaTebHBIM ITPOrpaMMaM — 00pPa30BaTEIbHBIM TPOTPaMMaM
HayaJIbHOTO 00IIEero, OCHOBHOT'O OOILEro U CpeTHero o0Iero 00pa3oBaHus»;

o CII 2.4.3648-20 «CannuTapHO-3MHIEMHOIOTUIECKHE TPEOOBAHUS K OpraHU3aIHsIM
BOCIIUTAHUS U O0y4EHHs, OT/AbIXa U 03[JOPOBJICHHS ACTEH U MOJIOJCIKIY,
YTBEP>KJIEHHBIX TOCTAHOBJICHHUEM IIIaBHOTO caHUTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
Oe3onacHocTH ¥ (1K) OE3BPETHOCTH IS YeTIOBeKa (haKTOPOB CPebl OOMTAHHUSY,
YTBEP>KJICHHBIX TOCTAHOBJICHHUEM IJIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

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

e y4eOHOTO IJIaHa CPeHEro 001Iero 00pa3oBaHus, YTBEPKICHHOTO MPUKA30M
MBOY r. Bnagumupa «Cpennsist o0uieobpazoBarenbHas mkoia Ne 13 umenu
I'epost CoBerckoro Coro3a J[.JI.IToroguaa» ot 30.08.2023 Ne 139 «O6
YTBEP>KJIEHUH OCHOBHOM 00pa3oBaTeIbHON MPOTrpaMMBbl CPEeHETO OOIIEro
00pa3zoBaHUs Y,

e (enepanbHOil paboueil mporpammbl yueOHOTo Kypca «Anredpa 1 Hadana
MaTeMaTHYECKOTO aHAIIN3ay», KOTOPBIH BXOJUT B COCTAaB y4eOHOTO MpeaMeTa
«Matemartukay.

PaGouas mporpamma opreHTHpOBaHA HA 11E€BbIE TPUOPHUTETHI, CHOPMYITHUPOBAHHBIE B
benepaibHON pabouel mporpaMme BOCIIUTAHUS U B paboueit mporpamme Bociutanu MBOY
r. Bnagumupa «Cpennsis obuieoopazoBarenpbHas mkoia Ne 13 umenu ['epost CoBeTckoro
Coroza J[./l.IToroguaay .

PaGouas mporpamma yuebHoro Kypca «Anrebpa v Hadana MaTeMaTUYECKOTO aHATTN3a»
0azoBoro ypoBHs 1 oOydaromuxcst 10—-11-x kiraccoB pazpaboTaHa Ha OCHOBE
denepalbHOTO TOCYJAPCTBEHHOTO 00Pa30BaTENFHOTO CTaHIApTa CPETHETO OOIIETO
o0pa30BaHMsl, C yU€TOM COBPEMEHHBIX MUPOBBIX TPeOOBaHUH, IPEABSBIIEMBIX K
MaTeMaTHYeCKOMY 00pa30BaHUIO, U TPaJUIHi poccuiickoro oopa3oBanus. Peanuzanus
IporpamMmaI o0ecrieunBaeT OBJIAACHUEC KIIFOYCBBIMU KOMIICTCHIINAMU, COCTABJIAOIINMU



OCHOBY JIJIsl CAMOPA3BUTHS M HETIPEPHIBHOTO 00pa30BaHus, IIEJIOCTHOCTh OOIIEKYIBTYpPHOTO,
JUYHOCTHOTO Y TIO3HABATEILHOTO Pa3BUTHSI IUYHOCTH 00YUYAIOITHXCS.

Kypc anreOpbl 1 Hayasr MaTeMaTHYECKOTO aHAIIM3a 3aKJIaIbIBAET OCHOBY ISl yCIICIITHOTO
OBJIAJICHUS 3aKOHAMH (PU3UKH, XUMHUH, OMOJIOTMH, TOHMMAHUS OCHOBHBIX TCHICHIIMN
9KOHOMHKH U OOIIECTBEHHOW KU3HH, TIO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX

U (POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO UCIOIb30BaTh UX B ITOBCEIHEBHOM
XKU3HU. B TO e BpeMs OBJIaJieHNe a0CTPAKTHBIMU U JIOTUYECKU CTPOTUMU
MaTeMaTHYECCKHUMH KOHCTPYKIUSIMH Pa3BUBACT YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh ICTHHHOCTH YTBEPKICHUS, HCIIOJIH30BATh 0000IICHNE U KOHKPETU3AIIHIO,
abcTparupoBaHHe U aHAIOTHIO, ((OPMHUPYET KpeaTUBHOE M KPUTHYECKOE MBIIIICHHE. B X018
M3YYCHHSI anreOphl M HadaJl MAaTEMaTHYECKOTO aHAIM3a B CTapIIeH MIKOJIE YJYaliuecs
MOJIYYalOT HOBBIM OMBIT PEIICHHS MPUKIIAIHBIX 33/1a4, CAMOCTOSATEIIBHOIO TOCTPOCHHUS
MaTEeMaTHYECKHUX MOJIENICH peallbHbIX CUTYallui U HHTEPIPETAIlUH TOTYYCHHBIX PEIICHUH,
3HAKOMSTCS C TIPUMEPaMH MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MIPUPO/IE, HAYKE U B
HCKYCCTBE, C BBIIAIOIIAMUCS MATEMATHUYSCKUMHU OTKPBITUSIMHU M KX aBTOPAMH.

Kypc o6nagaer 3HauuTENbHBIM BOCIUTATEIBHBIM TOTEHIIUAIOM, KOTOPBIN peann3yercs Kak
gyepes yaeOHbI MaTepral, ClioCOOCTBYIOIIHIA (POPMHUPOBAHIIO HAYYHOTO MUPOBO33PEHUH,
TaK U 4yepes crenupuky yueOHON 1eaTeIbHOCTH, TPeOYIolel cCaMOCTOSITEIbHOCTH,
AKKypaTHOCTH, POJOJKUTEIHFHON KOHIICHTPAIIMK BHUMAHUS U OTBETCTBEHHOCTH 3a
MOJTy4YEHHBIN pe3yNbTar.

B ocHoBe MeTouKM 00y4eHus ajnredpe U HayajgaM MaTeMaTUYecKOro aHajau3a JISKUT
JeSTeIbHOCTHBIN MPUHLUIT O0yUEHUS.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIN3a» BKIIOYAET CIeIyrolue
coJiepKaTeIbHO-METOANYeCKHEe TUHUM: «Yucaa u BerauciaeHus», « OyHKUUU U rpapukmny,
«YpaBHEHUS U HEpaBeHCTBay, «Hauana MareMaTndyeckoro aHanusa», «MHOXecTBa U
JIOTHKa». Bce OCHOBHBIE COIEPKATEIBHO-METOANYECKUE JIMHUU U3Y9ar0TCS HA TPOTSKEHUH
JBYX JIET 0Oy4eHHsl B CTapliel MIKoJe, ECTECTBEHHO JOMOIHAS APYT APYyra U NOCTEIEHHO
HaCBIIAsICh HOBBIMU TEMAMH U pa3zienaMu. JJaHHBIN Kypc SBIISE€TCS UHTETPATUBHbIM,
MOCKOJIbKY 00BbEIUHSIET B ce0e coiep)KaHue HECKOJIBKMX MaTeMaTHYeCKUX AUCIUIIINH:
anredpa, TPUTOHOMETPHS, MAaTEMAaTUYECKUI aHalIu3, TEOpUsl MHOXKeCTB U Jip. [1o mepe Toro
KaK ydaliuecs OBJaJIeBaloT Bce 0ojiee MUPOKUM MaTeMaTHUECKUM armapaTroM, y HUX
MOCJIE0BATENBHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOUTh MATEMAaTUUYECKYIO
MOJIeJIb PeabHOI CUTYalluy, IPUMEHATh 3HaHUS, TOJIyYeHHbIE B Kypce «Anredpa 1 Havyaja
MaTEeMaTHYECKOI0 aHAJIN3a», IJISl PELICHHUS] CAMOCTOATEIbHO CHOPMYITHPOBAHHON
MaTEeMaTHUYECKOM 3a7jauH, a 3aTEM UHTEPIPETUPOBATh MOJIyUYEHHBIN pE3yJIbTaT.

ConepxaTenbHO-MeTOAnYecKast TMHUA «YKcia 1 BRIYUCICHU» 3aBepiIaeT GopMUpPOBAHUE
HAaBbIKOB HCIIOJIb30BaHUS IEHCTBUTENBHBIX YUCEI, KOTOPOE OBLIO HA4aTO B OCHOBHOM HIKOJIE.
B crapmeii mkosne ocoboe BHUMaHUE yaesieTcsi GOPMHUPOBAHUIO IPOUHBIX
BBIYHCIIUTENbHBIX HaBBIKOB, BKJIIOUAIONIUX B c€0s1 MCIOIb30BaHUE PA3IUYHbBIX (HopM 3amucu
JEMCTBUTENBHOTO YNCIIA, YMEHHUE PALIMOHAIBHO BBIIIOIHSTH JEHCTBUS C HUMH, AEIaTh
MPUKUAKY, OLIEHUBATh pe3ynbTar. O0ydaromuyecs noaydatoT HaBbIKU TPUOIHKEHHBIX
BBIUMCIICHUH, BBIOJIHEHHS IEHCTBUI C YMCIIaMH, 3alTUCAHHBIMU B CTaHJApTHOM GopMme,
HCIOJIb30BaHUS MaTEMaTHUECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BhIPAXKEHUH.



JInnust «YpaBHEHHS M HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKCHUH BCETO 00yUYeHNUS B
CTapILei KoJIe, MOCKOJIBKY B KaXKI0M pas3zelie MPorpaMMbl IIPEAyCMOTPEHO pelIeHHe
COOTBETCTBYIONIMX 3a1a4u. OOy4aromuecs OBIaIeBal0T PA3IMUYHBIMA METOIAMH PEIICHHS
LEJIbIX, pAllHOHAIBHBIX, HPPALIMOHATBHBIX, TOKA3aTeIbHbIX, JIOTAPU(PMUIECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPABEHCTB U UX cucteM. [lomydyeHHbIe yMeHUs
UCTOJIB3YIOTCS TPU MCCIEI0OBAaHNN (DYHKIUHN C TOMOIIBIO TPOU3BOIHOM, PEIICHUN
NPUKJIaJHBIX 337129 ¥ 3a]a4 Ha HaX0)KICHNE HauOOJIbIINX U HAUMEHBIINX 3HAYCHUN
¢bynkuuu. JlanHas conepxarenbHas IMHUS BKIIOYAET B ce0s Takke (HOpMUpOBAHHE YMEHUH
BBITIOJIHSTB PAcueThl 1o (opMyIiaM, IpeoOpa30BaHuUs LENbIX, PAMOHABHBIX,
UppaIMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHHM, a TAKXKE BBIPAKCHUH, COIEPIKAIINX
creneHu u jgorapudmsel. brarogaps n3ydeHuro anreGpandeckoro Marepuana MporuCXOauT
JanpHeHIee pa3sBUTHE AITOPUTMUYECKOTO H a0CTPAKTHOTO MBIIIIJICHUS yYaruxcs,
(bopMUPYIOTCS HaBBIKH JETYKTUBHBIX PACCYKICHUH, pabOTHI C CHMBOJIHBIMH (hOPMaMHU,
MPEJCTaBICHNUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PaBEHCTB U HEPaBEHCTB. Anredpa
npeanaraet 3G HeKTHBHbIE HHCTPYMEHTBI JUIS PEIICHHs TPAKTUUECKUX M €CTECTBEHHO-
HAYYHBIX 33]1a4, HAarJISHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKA HAYKH.

ConepxarenbHo-MeToandecKas THHAS «DyHKIMU U TpaduKm» TECHO MEPEIIeTaeTCs C
JOPYTUMU JTMHUSMHU KypcCa, IIOCKOJIBKY B KAKOM-TO CMBICIIE 33J1a€T IIOCIIEI0OBATEIbHOCTh
U3y4eHus Marepuana. M3yueHue cTerneHHoH, oKa3aTelbHOMH, IorapuMu4eckoil u
TPUTOHOMETPHUYECKUX (DYHKIIMIA, X CBOHCTB U TpaMKOB, UCTIOIBb30BaHUE (PYHKITUH IS
peleHus 3a/1a4 U3 APYrux y4yeOHBIX MPEIMETOB U peallbHOM KHU3HH TECHO CBSI3aHO KakK C
MaTE€MaTHYECKUM aHAJIM30M, TAK U C PEILICHUEM YPaBHEHUI U HepaBeHCTB. [Ipu aToM
OosblII0€ BHUMAaHUE yemnseTcs (JOpMUPOBAHUIO YMEHHUS BbIpakaTh (popMysiaMu
3aBHCUMOCTH MEXIY pa3IMYHBIMU BETMYMHAMHE, UCCIIETOBATH MOTyUYeHHbIE (PYHKIIUH,
CTPOUTH UX Tpaduku. Marepuain 3Toi coaepxKaTeabHON JIMHUM HalleJIeH Ha pa3BUTHE
YMEHHU U HAaBBIKOB, ITO3BOJIAIOIIMX BBIPAKaTh 3aBUCUMOCTH MEK/ly BEJIMYMHAMU B
pa3nu4yHOM Gopme: aHATUTHYECKOH, Tpaduueckoit U cioBecHOU. Ero uzyuenue
CIOCOOCTBYET PA3BUTHUIO AJITOPUTMHYECKOTO MBIIIJIEHHUSI, CITOCOOHOCTH K 0000IICHUIO 1
KOHKPETH3alluH, UCIIOJIb30BAHUIO aHAJIOTUH.

COI[ep)KaTCJIBHaSI nmuHus «Havama MaTeMaTH4ecKOoro aHajan3a II03BOIsSET CYHICCTBECHHO
PaCIIUPUTDH KPYT KaK MAaTCMATHYCCKUX, TaK U IMIPUKIAAHBIX 3aaa4, JOCTYIITHBIX
O6y‘laI-OH_II/IMC$I, Y KOTOPBIX IMOABIIACTCA BO3MOKHOCTB UCCIICAOBATH U CTPOUTH Fpa(1)I/IKI/I
(1)YHKHI/II\/JI, OIMPCACIIATh UX HauOOJILIINE U HANMCHBIIINE 3HA4YCHNW, BBIYUCIIATH IIJ1OOIaau
(bHpr 1 00BEMBI TCJI, HAXOJUTb CKOPOCTU U YCKOPCHUS ITPOLICCCOB. I[aHHaH
coACpIKaTC/ibHas JIUHUA OTKPLIBACT HOBBIC BO3MOXHOCTH MMOCTPOCHUA MATEMATUUCCKHUX
MOI[GJ'IGI‘/JI PCAIIbHBIX CHTyaHHﬁ, HaXOXXJACHUS HAWJITYUHICTO pCHICHUA B IIPHUKJIAAHBIX, B TOM
YHCJIC COINAJIbPHO-OKOHOMUYCCKUX, 3aJa4dax. 3HAKOMCTBO ¢ OCHOBAMHU MaTEMaTHYECKOTO
aHaJIn3a CHOCO6CTByeT Pa3BUTHUIO a6CTpaKTHOFO, (I)OpMaJ'ILHO'JIOFI/I‘{eCKOFO " KpCaTUBHOI'O
MBIIIJICHUA, q)OpMI/IPOBaHI/I}O YMCHI/Iﬁ pacrio3HaBaTh IMPOSABJICHUA 3aKOHOB MaTCMAaTUKU B
HAyKC, TCXHHUKEC U UCKYCCTBC. 06yqa101unecsi Y3HAIOT O BbIAAIOIIHUXCA PE3YJIbTATaAX,
IMOJIYUCHHBIX B XOA€ pa3BUTHA MAaTCMATUKH KaK HAYKH, U UX aBTOpax.

ConepxarenpHO-MeTOANYECKAs IMHAA «MHOXKECTBA U JIOTHKa» B OCHOBHOM ITOCBSIIICHA
3JIEMEHTaM TEOPUU MHOXKECTB. TeOpEeTUKO-MHOXKECTBEHHBIE IIPEICTABICHHS IIPOHU3BIBAIOT
BECh KypC LIKOJIBHON MaTeMaTUKH U MpejiaraloT Haubosee YHUBEPCATbHBIN A3BIK,
00BETUHSIOMINI BCE pa3/ieibl MATEMaTUKH U €€ MPUIIOKEHUN, OHU CBSI3BIBAIOT Pa3HbIE
MaTeMaTHYeCKUE TUCIUIUIMHBI B €IuHOE 1ienoe. [103ToMy BaXHO 1aTh BO3MOKHOCTh



IOKOJIbHUKY ITOHUMATh TGOpeTI/IKO'MHO)KeCTBCHHHﬁ SA3BIK COBpCMeHHOﬁ MaTeMaTHKU U
HCIIOJIB30BATh €T0 IJIA BBIPAKCHHA CBOUX MBICJICH.

B kypce «Anredpa u Hauajza MaTeMaTH4YECKOI'O aHAIN3a» IIPUCYTCTBYIOT TAK)KE OCHOBBI
MaTEeMaTH4eCKOr0 MOJIEIMPOBAHNUS, KOTOPbIE IPU3BAHbI C(HOPMUPOBATH HABBIKH TOCTPOEHUS
MOJIeNIeH pealIbHBIX CUTYallui, UCCIIEIOBAHUS 3TUX MOJIENICH ¢ TOMOIIBIO anmapara anreOpbl
Y MaTeMaTUYEeCKOIro aHaJIu3a U HHTepIpEeTallMy NOJYYeHHbIX pe3ysibTaToB. Takue 3a1anus
BILJIETEHBI B KaX/IbII U3 Pa3/I€JIoB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall Kypca IHIMPOKO
UCIOJIb3YETCs JUIsl pelleHHsI IPUKIIAAHBIX 3a7a4. [Ipu peleHnn peaabHbIX IPaKTHYECKUX
3aJa4 yyalecs pa3BuBaOT HaOII01aTeIbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, UCIOIb30BaTh aHAJIIOTHIO, 00001IAaTh U KOHKPETHU3UPOBATh MIPOOIEMY.
JlesaTenbHOCTD 10 (POPMUPOBAHHIO HABBIKOB PELICHUS MPUKIIAJAHBIX 33124 OPraHU3yeTCs B
Ipolecce U3y4eHHsl BceX TeM Kypcea «Anredpa 1 Hayajga MaTeMaTH4eCKOI0 aHaIu3ay.

B y4ueOHOM miaHe Ha M3y4YeHHE Kypca aareOphl M Hadyal MaTeMaTHIeCKOTO aHAIM3a Ha
0a30BOM ypOBHE OTBOAMTCA 2 yaca B Henento B 10-m kimacce u 3 yaca B Hezento B 11-m
KJIacce, Bcero 3a JiBa roga ooyuyenus — 170 gacos.

I[JI?I pea.nmaulxm HpOFpaMMI)I I/ICHOJII)?;YIOTCSI y‘-Ie6HI/IKI/I, IIOHYHIGHHI)IC K UCITOJIB30BAHUKO
MIPH pean3aly UMCIONIUX TOCYJApPCTBCHHYIO aKKPEIUTAIINI0 00pa30BaTEIIbHBIX MPOTrPaMM
HaYaJIbHOTO O0IIEero, OCHOBHOTO OOIIET0, CPEeIHETO O0IIeTro 00pa30BaHUs OpraHU3aIUsIMH,
OCYIIECTBISIONIMMU 00Pa30BaTEeIbHYIO IEATEIbHOCTD, TPUKa30M MHHITPOCBEILIEHHS OT
21.09.2022 Ne 858:

e Maremaruka. Aaredpa ¥ Hadyajga MaTeMaTHYECKOro aHanu3a, 11 kimacc/ Mep3isk
A.T"., Homupogckuii J[.A., [Tonouckuit B.b., SIxkup M.C.; nox pegakuueit
[Tononwsckoro B.E., O0miecTBO ¢ OrpaHMYeHHONW OTBETCTBEHHOCTHIO M3maTenbckuii
nentp «BEHTAHA-I'PA®»»; AxkuronepHoe o6miectBo «M3marenbeTBo
"[IpocBemienue"»;

e Maremaruka. AnreOpa v Hayajga MaTeMaTH4ecKoro ananusa, 10 kimacc/ Mep3isk
A.T"., Homuposckuii J[.A., ITononckuii B.b., SIxkup M.C.; noxa pegakuuei
[Togonwsckoro B.E., O0miecTBO ¢ OrpaHM4eHHONW OTBETCTBEHHOCTHIO M3maTensckuii
neHtp «BEHTAHA-T'PA®»; Akimoneproe oduiectBo «M3aarenseTBo
"TIpocBemienue"»;

9J'IeKTpOHHBIe O6paSOBaTeJ'ILHBIC PECYPCHI, JOMMYHICHHBIC K UCITIOJIB30BAHUTIO IIPH pCaIn3aliuu
HMCIOIUX I'OCYJAPpCTBECHHYIO AKKPCAUTALIUIO 06p330BaT€J'II)HI>IX nporpamMm Ha4ajJibHOI'O

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

e DIEeKTpOHHBIN 00pa3oBaTeNbHBIN pecypc «Jlomamuue 3aganus. Cpemaaee oo1iee
obpazoBanue. Anre6pa», 10-11 knacc, AO «3natensctBo "[IpocBemienue’»,

o Tpenaxep «Ob6mako 3HaHU». Maremaruka. 10 xiracc, OO0 «Pusukon JIady;

o Tpenaxep «O06mako 3Hanmii». Marematuka. 11 kmacec, OOO «Duzukon JIady;



IlnanupyemMble pe3yjabTaTbl 0CBOEHUS
Yy4e0HOro Kypca

OcBoeHue yueOHOro Kypca «Anredpa 1 Hadalla MaTeMaTHYECKOTO aHAIN3a» JOJIKHO
o0ecreynBaTh JOCTHKEHHE HA YPOBHE CPEIHETO OOIIEro 0Opa30BaHUs CIICIYONIIX
JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMCTHBIX 06paSOBaTeJIBHBIX pe3yHBTaTOB:

JINYHOCTHBIE pe3yJibTAaThl

JIM4HOCTHBIE PE3yIbTAThl OCBOCHUS POrpaMMbl yueOHOro mpeamMera «MaTteMaTHKa
XapaKTEePU3yIOTC:

Fpaﬁmancxoe BOCIIUTaHHE.

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOH TTO3UIIMH 00YJArOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA, IPEICTABICHHEM O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SIBJICHUHN, TIPOIICAYP TPakKTaHCKOTO
ob1tecTBa (BHIOOPHI, OMPOCHI | TIP.), YMEHUEM B3aUMOICHCTBOBATD C COIUATbHBIMH
WHCTUTYTaMHU B COOTBETCTBHH C UX (PYHKIMSIMHU U HA3HAYCHUCM.

HanI/IOTI/I‘leCROC BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO POCCHICKOM IPayKTaHCKOW MACHTUYHOCTH, YBAKCHHUS K IPOILIOMY U
HACTOSLIEMY POCCUICKON MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOLLIEHUEM K JTOCTUKEHUSAM
POCCHUICKHX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI, K UCITOIb30BAHUIO ITUX
JOCTHKEHUH B IPyTUX HAyKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

I_[yXOBHO-HpaBCTBeHHOFO BOCIIMTAHMSA:

OCO3HaHHMEM JyXOBHBIX LIECHHOCTEW POCCUICKOIr0 Hapoaa; c(hOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS, CBA3aHHOIO C IIPAKTUYECKUM
MPUMEHEHUEM JJOCTUKEHUM HayKU U I€ATEIbHOCTHIO YUEHOT0; OCO3HAHUEM JINYHOTO BKIIaJ1a
B IIOCTPOCHHUE YCTOWYMBOIO OYAyIIETO.

JcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKIIFOYAs ICTETHKY MaTEMAaTHIECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHU, PacCyKIEHUH; BOCPUUMUYHBOCTHIO K MATEMAaTHIECKUM
aCTmeKTaM pa3JIMYHbIX BUIOB HCKYCCTBA.

duznuyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHUS MIPUMEHSITh MaTeMaTHUECKUE 3HAHUS B UHTEPECax 3J0POBOTO

1 Oe30macHOro 00pasa KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3710pOBbIO (370pOBOE
NUTaHue, cOaTaHCUPOBAHHBINA PEXKUM 3aHATUI U OTIbIXA, PEryisipHas pusnueckas



AKTHBHOCTH); (PU3UUECKOTO COBEPIIICHCTBOBAHUS, MIPU 3aHATHUSIX CIIOPTHBHO-
03JI0POBUTEIBHOU JIESITEIBHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPY/LY, OCO3HAHUEM LIEHHOCTH TPYA0JIIO0HS; HHTEPECOM K Pa3IuUHbIM
cdepam nmpodeccrnoHabHON AeATeILHOCTH, CBI3aHHBIM C MATEMATHKOM U €€
NPUIOKEHUSIMH, YMEHHEM COBEpINaTh OCO3HAHHBIN BHIOOP Oyayiiei mpodeccuu u
PCaIN30BbIBATH COGCTBCHHBIC JKU3HCHHBIC IIJIaHbI, TOTOBHOCTBHIO U CHOCO6HOCTBIO K
MaTeMaTH4YeCKOMY 00pa30BaHUIO M CAMOOOPA30BAHUIO HA MPOTSHKEHUN BCEH JKU3HH;
TOTOBHOCTBIO K AKTUBHOMY YYACTUIO B PCUHICHHUU MMPAKTUUCCKHUX 3aJ1a4d MaTeMaTHYECKOU
HAIpPaBJICHHOCTH.

IKo0J0orn4ecKoe BOCIIUTAHHUE:.

Cc(OPMHUPOBAHHOCTBIO HKOJOTUUECKOMN KyIbTYphl, TOHUMaHUEM BIIMSHUS COLUAIBHO-
9KOHOMHYECKHUX MIPOLECCOB HA COCTOSHUE MPUPOJHON U COLUAILHON CPEeibl, OCO3HAHUEM
r7100aJIbHOTO XapakTepa 3KOJOIMYECKUX Mpo0sIeM; OpueHTaluel Ha IpUMEHEeHUe
MaTeMaTHUYECKUX 3HAHUM JJIs pEeLIeHUs 3aa4 B 00J1acTH OKPYXKarOIIeH cpebl,
IUTAHUPOBAHMS [TOCTYNKOB U OLEHKH X BO3MOXKHBIX IOCJICACTBUMN AJIS1 OKpYXKArOIei cpeibl.

HeHHOCTI/I HAYy4YHOI'0 IMO3HAHHS:

chopMHPOBaHHOCTHIO0 MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH M OOIIECTBEHHON NMPAKTUKH, TOHUMAHUEM MaTeMaTH4eCKOW HayKH Kak
cdepbl YeOBEUYECKOM JCATSIILHOCTH, 3TAIOB €€ PAa3BUTHS M 3HAYUMOCTH ISl Pa3BUTHUS
[UBHJIM3ALUY; OBJIQJICHHEM SI3BIKOM MaTeMaTUKU M MaTeMaTH4eCKON KyJIbTypOl KaK
CPEIICTBOM MMO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIISATH MPOCKTHYIO U HCCIIEIOBATEIILCKYIO
IEATeIbHOCTh MHIUBHUIYyalbHO U B TPYTIIE.

MeTaHpeI[MeTHI)Ie PE3YyabTaTbl

MertarnpeamMeTHbIe pe3yabTaThl OCBOSHHSI TPOrpaMMbl y4eOHOTo Kypca «Anredpa n Havasa
MaTE€MaTHYECKOr0 aHAJIN3a» XapaKTEPU3YIOTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
MO3HABATEJILHBIMHU JEICTBUAMH, YHUBEPCAIbHBIMA KOMMYHUKAaTUBHBIMU JEHCTBUIMH,
YHUBEPCAJIBbHBIMU PETYJIATUBHBIMU JEHCTBUSIMHU.

1) YHuBepcanbHbIe MO3HABaTEIbHbIE JICHCTBHUS 00eCreunBaoT GopMUpOBaHUEe 0a30BbIX
KOTHUTHBHBIX TIPOILIECCOB 00OyUarOImuXcsi (0CBOCHNUE METOIOB IMO3HAHUS OKPYIKAIOIIETO
MUpa; IPUMEHEHHNE JIOTHYECKHX, UCCIIEI0BATEIbCKUX Olepaluii, yMeHuil paboTarts ¢
uHpOpMaImei).

baszosrle jornueckue qelCTBUA.

e BBIABIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE IPU3HAKH MaTeMaTHUYECKUX
00BEKTOB, MOHATHH, OTHOLIEHUH MEXIY HOHATHIMHU; (POPMYITUPOBAThH
ornpezeNieHusl NOHITUN; yCTaHAaBIIMBATh CYIIECTBEHHBINH PU3HAK KJIacCU(PHUKAIUH,
OCHOBaHHUS JJ1s1 000OIEHHS U CPaBHEHUS], KPUTEPHH ITPOBOIMMOTO aHAIN3a,



e BOCIPUHUMATD, (POPMYIHPOBATH U MPEOOPA30OBBIBATE CYKICHUS. YTBEPAUTEIbHBIC
U OTpULIATEIbHbIC, SMHUYHBIC, YACTHBIC M OOIIHE; YCIOBHEIE;

e BBIABJIATH MAaTEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUNS B
dakTax, TaHHBIX, HAOIIOICHUSAX W YTBEPKICHUSX; MIPEAarath KpUTepUu st
BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTUBOPEUNH;

e JICJIaTh BBIBOJIbI C UCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, IETyKTUBHBIX U HHAYKTHUBHBIX
YMO3aKIIOYeHNUH, YMO3aKIIFOUEHUH 0 aHAJIOTHUH;

e IPOBOJUTH CAMOCTOSITEJIBHO J10Ka3aTEIbCTBA MATEMAaTUYECKUX YTBEPKACHUM
(mpsiMbIe ¥ OT POTUBHOTO), BHICTPAUBATh apI'yMEHTAIIHIO, IIPUBOAUTH IPUMEPHI 1
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYX/IEHUS U BBIBOIHI,

e BBIOMpATh CIOCOO pereHus yueOHoM 3a1a4n (CpaBHUBATh HECKOJILKO BAPUAHTOB
peleHus, BEIOUpaTh HanboIee MOIXOAIINNA ¢ YIETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUER).

Bba3oBrie nccneaoBaTenbCcKue HeﬁCTBHH:

e HCIIOJIb30BATh BOIIPOCHI KaK MUCCIIEI0BATEIHLCKII HHCTPYMEHT MTO3HAHUS,
dbopMynpoBaTh BOMPOCH], (PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEeMY,
yCTaHABIMBATh UCKOMOE U JJaHHOE, (POPMUPOBATH THUIOTE3Y, APIYMEHTUPOBATH
CBOIO TIO3UIINIO, MHEHHUE;

e TPOBOJUTH CAMOCTOSITEIILHO CINIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAaHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, sIBJICHHUS, IpolLecca,
BBISIBJICHUIO 3aBUCHMOCTEN MEXy O0BEKTaMHU, SBJICHHUSIMU, IIPOILIECCAMU;

e CaMOCTOATEIBHO (hOPMYIHPOBATH OOOOIIEHHS U BBIBOJIBI 110 pe3yjIbTaTaM
MIPOBEICHHOTO HAOJIOICHUS, UCCIIEIOBAHUS, OIICHUBATh JJOCTOBEPHOCTh
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUH;

e TIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIJIBUTATh
MPEANOI0KEHHS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanueii:

e BBIABJIATH JePUIUTHI UHPOPMAIUH, TaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha BOIIPOC
U IS pEeLIEHUS 3a1a4Hu,

e BBIOMpPATh HH(OPMALINIO U3 UICTOYHUKOB PA3IMYHbIX TUIIOB, aHATU3UPOBATH,
CHCTEMaTU3UPOBATh U MHTEPIIPETHPOBATh MH(OPMAIIHIO pa3IMYHBIX BUJOB U GOpPM
IIpEJICTaBJICHNUS;

e CTPYKTYpHUpPOBaTh HH(OPMALNIO, IPEACTABIATH €€ B pa3IMUHbIX (hopMax,
WUTIOCTPUPOBATh TpadUuecKH;

e OIICHMBATH HAJICKHOCTh HHPOPMALIUHU 0 CAMOCTOSTEILHO CHOPMYITMPOBAHHBIM
KPUTEPUSIM.

2) YHuBepcaibHbIe KOMMYHHKATHBHbBIE JICHCTBISI 00eceunBaoT c(hOPMUPOBAHHOCTh
COLIMAJIBHBIX HABBIKOB 00OYYAIOIIMXCSI.

OO01eHue:

e BOCIIPUHHUMATHL U q)OpMy.]'II/IpOBaTI) CYXKACHUA B COOTBECTCTBHU C YCIOBUAMU U
OCIsIMHA 06H_ICHI/ISI; SICHO, TOYHO, 'PAMOTHO BBIpaXXaTb CBOXO TOYKY 3PCHUS B
YCTHBIX U MMCbMCHHBIX TECKCTAX, AaBaTh MMOSACHCHUA 110 XOAY PCHICHUSA 3aJ1a4H,
KOMMCHTHUPOBATH HOJ’Iy‘ICHHBIfI pe3ybTarT,



e B X0j€ 00CyXJIeHUs 3aJ]aBaTh BOIPOCHI MO CYIIECTBY 00CYkKIaeMOIl TeMBbI,
npoOJIeMBbl, perraeMoi 3aJauu, BbICKa3bIBAaTh UJIEH, HAIICJICHHBIC HA MTOUCK
pEILIeHUs; COTIOCTABIISITh CBOU CYXKACHHUS C CY>KJICHUSIMU APYTUX YUaCTHUKOB
JUaiora, oOHAPYKUBATh Pa3IUYKME U CXOACTBO MO3UIIHIA; B KOPPEKTHOU (hopme
dbopMyIMpoBaTh pazHOTIacHs, CBOM BO3PaXKECHHUS,

e TIPEACTABIIATH PE3YyJIbTAThl PEUICHUS 3a/1a4H, SIKCIIEPUMEHTA, UCCIICI0BAHHUS,
MIPOEKTa; CAMOCTOSTENIHO BBIOUPATh (POpPMAT BBICTYIJICHHSI C YUETOM 3a/1a4
MPE3EHTALUU U OCOOCHHOCTEN ayIUTOPHUH.

CoTpyIHUYECTBO:

e IIOHMMATh U UCIOJIb30BATH IPEUMYLIECTBA KOMAaHIHON U MHANBUIYaIbHOU pabOThI
IIPU pELICHNHU YUeOHbIX 3a/1a4; IPUHUMATh 11€JIb COBMECTHOM J1€ATEIbHOCTH,
IUIAHUPOBATh OPraHNU3ALMI0 COBMECTHOM paboThl, paclpenensTh BUabl padboT,
JIOTOBAPUBATHCSI, 0OCYKIaTh MPOIIECC U pe3yabTaT paboThl; 000011aTh MHEHUS
HECKOJIbKUX JIIOJIeH;

e y4YacTBOBATH B IPYIIOBBIX GopMax paboThl (00CYKICHUS, 0OMEH MHEHHUI,
«MO3TOBBIC IITYPMBD) U UHBIC); BBIOJIHATH CBOIO YacTh PaOOTHI U
KOOPJMHHUPOBATh CBOU JEMCTBUS C JPYTMMH YiI€HaMU KOMaH/bl; OLIEHUBATh
Ka4eCcTBO CBOET0 BKJIaJa B OOLIMHA MPOAYKT 110 KPUTEPUSM, CHOPMYINPOBAHHBIM
y4aCTHUKAaMU B3aUMOJCHCTBHUSL.

3) YHuBepcasbHbIC peryJassTHBHbIE JICHCTBHS 00€CIICUnBAIOT (POPMHUPOBAHNE CMBICIOBBIX
YCTaHOBOK U ’KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranuzanus:

COCTaBJIATH IUIaH, AJITOPUTM PELICHUs 3a/1auM, BBIOMPATh CIIOCO0 PEIIEHUs C YUETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHTHI PELICHUI ¢ y4eTOM HOBOI MH(QOpMAIIIH.

CaMOKOHTpOJIb:

e BJIQ/IETh HABBIKAMU MO3HABATEIbHON peIeKCUN KaK OCO3HAHHSI COBEPIIAEMBbIX
JNENCTBUI U MBICIIUTENIBHBIX MTPOLIECCOB, UX PE3YIbTATOB; BIJIETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PELICHUS] MaTeEMaTH4YECKON
3a/1a4y;

e TPEABUACTH TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPHU PEIICHUN 3aJauH,
BHOCHUTb KOPPEKTHBBI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLIEHMBATh COOTBETCTBHUE PE3yJIbTaTa LENH U YCIOBUIM, OOBICHATH PUUNHBI
JOCTHKEHUS MITH HEOCTHIKEHHSI pe3yJIbTaToOB JIeATeIbHOCTH, HAXOAUTh OLINOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IIpeanMeTHBIC pe3yabTAThI

OcBoenune yueOHOTo Kypca «Anredpa u Hauaaa MaTeMaTHYeCKOT0 aHAIN3a» Ha yPOBHE
cpemHero o0Iero oopa3oBaHus JOHKHO 00ECTIEUnBaTh JOCTHKEHUE CIIETYIOIIHNX
MIpeIMETHBIX 00Pa30BATENBHBIX PE3YIbTATOB:



10-i kiaace
Yucia 1 BBIYUCIEHUSA

OnepupoBarh MOHATHAME: PAIMOHATLHOE U JCHCTBUTEIHLHOE YUCIIO, OOBIKHOBEHHAS U
JeCATUYHAs APOOk, IPOLICHTHI.

BremonHsaTh apI/I(bMeTI/ILIeCKI/Ie onepanru C palvOHAJIBHBIMU 1 ,HeﬁCTBHTeHBHBIMH qucCJ1aMu.

BbInonHATE npubamKeHHbIe BBIYMCICHUS, UCIIONb3Ys IIPAaBUIa OKPYTJICHNUS, J1eJ1aTh
IIPUKUJIKY U OLIEHKY PE3YyJIbTaTa BIYUCIICHUM.

OnepupoBaTh NOHATUSAMHU: CTEIIEHb C LIEJIbIM I0Ka3aTesIeM; CTaHAapTHas GopMa 3anucu
JeWCTBUTENFHOTO YHCIa, KOPEHb HATYpaJIbHOW CTETIEHH; HCIIOIB30BaTh MOIXOAIIYI0 hopMy
3aIUCH ACUCTBUTEIBHBIX YUCEII IS PELIECHU IPAKTUUECKUX 3a1a4 U NIPEACTABICHUS
JAHHBIX.

OHepI/IpOBaTI) IOHATUAMU. CUHYC, KOCUHYC U TAHI'CHC IIPOU3BOJILHOIO YIJjIa; UCII0JIb30BATh
3aIlUCh ITPOU3BOJIBHOI'O YTJIa Y€pPE3 O6paTHBIe TPUTOHOMETPUUYCCKHEC (I)YHKI_II/II/I

YpaBHeHNsI 1 HEPABEHCTBA

OniepupoBath MOHIATUIMH: TOXKJIECTBO, YPAaBHEHHE, HEPABEHCTBO; 1I€7I0€, PallMOHAIBHOE,
UppalMOHANILHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHE.

BoinonHsaTe mpeoOpazoBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUHN U peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrinonaHSTh npeo6pa30BaHH${ LEJIBIX, paAlUOHAIBHBIX U UPPAITUOHAIIBHBIX BBIpa)KeHI/Iﬁ u
peiaTb OCHOBHBIC THIILI LCJIBIX, PAIUMOHAJIBbHBIX U UPpallOHAJIIBHBIX ypaBHCHI/IfI n

HCEPAaBCHCTB.

IIpuMeHATh ypaBHEHHs U HEPABEHCTBA [l PEIICHHUS MATEMaTUYECKUX 3aJay U 3a1a4 U3
pa3IMYHbIX 00JaCTel HayKU U peanbHOM KU3HHU.

MOI[CJ'II/IPOBaTI) PCAIBHBIC CUTYalluH Ha A3BIKE aJ'Il"€6pI)I, COCTAaBJIATH BBIPAKCHHA, YPABHCHUA,
HEPABEHCTBA 110 YCIOBUIO 33Ja4H, UCCIEA0BAaTh NOCTPOCHHBIE MOJEIN C UCIIOIb30BaHUEM
anmnapara aareOpsl.

DYyHKUMH U TPapuKu

OmnepupoBaTh MOHATUSAMH: (PYHKIUS, CIOCOOBI 3aJaHusl (PYHKIMH, 001aCTh ONpPEIeCHHs U
MHO’KECTBO 3HaUeHUN QyHKINH, TpaduK GYHKIUHU, B3AUMHO 00paTHbIe (QYyHKIUH.

OnepupoBarh MOHATUSAMH: YETHOCTh U HEYETHOCTh (PYHKIINHU, HYJIU (PYHKIIMH, TPOMEKYTKH
3HaKOIIOCTOSIHCTBA.

Hcnonb3oBatek rpaduku GyHKUMNA IS pelIeHUs] ypaBHEHUH.



CrtpouTth 1 unTaTh rpaduKu JUHEHHON (DYHKIIMH, KBAAPATUUYHON (HYHKIIMH, CTETICHHON
(YHKINU C LETBIM ITOKA3aTeNEM.

Hcnonbs3oBate rpaduku GyHKIHNA IS KCCIIETIOBAHUS MPOIIECCOB U 3aBUCUMOCTEH TIPH
pEILIeHNH 3314 U3 IPYTHX y4eOHbIX MPEAMETOB U pealbHOM KU3HU; BhIpaXaTh (hopMmyrnamMu
3aBUCUMOCTHU MEK]1y BEJIMUMHAMU.

Havajna MmaTeMaTH4eCKOIo aHaJIu3a

OnepupoBaTh NOHATUSAMMU: N10CIEA0BATEIBLHOCTh, apU(hMETHUECKast U FeOMeTpruIecKas
IIPOrPECCUHU.

OnepupoBarh MOHATHAME. OECKOHEYHO yOBIBAIOIIAsi TEOMETPHYECKAst IPOTPECCHs, CyMMa
0eCcKOHEYHO yOBbIBAIOLIEH reOMETPUUYECKON MTPOrPeCCUu.

3aI[aBaTI) MMOCJICA0OBATCIIbHOCTU pa3JINYHbIMU crocodaMu.

Hcnonp30Bath CBOICTBA MOCIEI0BATENBHOCTEN U IPOIPECCHI JIJIsl pELIEHHs] pealIbHbIX 3a]1a4
IPUKJIQJHOTO XapakTepa.

MHoskecTBa M JJOTHKA
OHepI/IpOBaTI) IIOHATUSAMMU. MHOXECTBO, OHGpaIII/II/I Haa MHOXCCTBAMM.

Hcmonn3oBaTh TeOpeTI/IKO-MHO)KCCTBCHHHﬁ afrmapar Ajid OornucCaHus pCajbHbIX ITPOLCCCOB U
HBHCHHﬁ, IIpU pCHICHUH 3a1a4 U3 JPYTrux y‘{e6HLIX npeaAMCTOB.

OnepupoBaTh NOHATHAMU: ONPENIETICHUE, TEOPEMA, CIIEICTBHE, TOKA3aTEIbCTBO.
11-i1 kaace
Yucia 1 BLIYACTCHUA

OHepI/IpOBaTB IOHATHAMM. HATYpaJIbHOE, IEJI0C YMCIIO; MCIIOJIb30BaTh IIPU3HAKHU ACITMMOCTH
LEJIBIX YUCEII, pA3JI0KCHUC YK Cila Ha ITPOCTBIC MHOXKUTCIIN IJId PCIHICHUA 3a1a4.

OHepI/IpOBaTI) IIOHATUEM: CTCIICHDb C palOHAJIbHBIM IMOKA3aTCIICM.

OnepupoBath NOHATHAMHU: JIOTapupM Yucia, JECATUYHbIE U HATypalbHbIE JIOTapU(PMBI.
YpaBHeHHS H HEPABEHCTBA

ITpuMeHsTH CBOICTBA CTETIEHU [T TPe0Opa30BaHUs BEIPAXKEHUI; ONIepUpOBaTh MOHATUSIMHU:
IMOKa3aTCJIbHOC YPABHCHUEC U HepaBeHCTBO; pe€iaTb OCHOBHBIC THIILI ITOKAa3aTCIbHBIX
YPaBHEHUHN U HEPABEHCTB.

BrimonHaTe npeoOpa3oBaHus BBIPAXKEHUH, COAEPIKAIINX JIorapu(MBbI; OIIEpHPOBAThH

MOHATUSIMMU. norapmbMI/Iqecxoe YPABHCHHE U HCPABCHCTBO, PCIIaTh OCHOBHBIC TUIIBI
J'IOl“apI/I(I)MI/ILICCKI/IX ypaBHeHI/Iﬁ 1 HCPABCHCTB.



Haxoauts perienust npocTeHIMX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATUAMU. CUCTEMA JIMHEWHBIX YPABHEHUN U €€ PEIICHUE; UCII0JIb30BaTh
CUCTEMY JINHEWHBIX YPABHEHUU NI PEILICHUS PAKTUYECKUX 3a1ad.

Haxoauts perienust npocTeHIIMX CUCTEM U COBOKYITHOCTEH paliOHaIbHBIX YPAaBHEHUN U
HEPaBEHCTB.

MonennpoBaTh peanbHble CUTYalluu Ha A3bIKE aareOpbl, COCTaBIISITh BbIPAXKEHNUS, ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI 110 YCIIOBHUIO 3a/1a4M, HCCIIEN0BATh IIOCTPOECHHBIE MOJIEIH C
WCIOJIH30BAHUEM allllapaTa ajareOpsl.

DOYyHKUMH U TPapuKu

OnepupoBaTh NOHATUAMHU: TepHOANYEcKast QyHKIM, TPOMEKYTKH MOHOTOHHOCTH
(GYHKINH, TOYKH SKCTpeMyMa (YHKIMY, HanOoJIblliee 1 HAaMMEHBIIIee 3Ha4eHUs! (PYHKIIUU Ha
IIPOMEKYTKE; UCIOIB30BATh UX AJIS MCCiel0BaHUs (GYHKINH, 3alaHHON TpauKoM.
OmnepupoBaTh NOHATUAMU: IPaUKU OKA3ATEIbHOM, JOrapuPpMUUECKON U
TPUTOHOMETPHUECKUX (DYHKIHIA; N300pakaTh UX HAa KOOPIMHATHOM IIOCKOCTH H

HCIIOJIb30BaTh AJIA pCIICHUS ypaBHeHI/Iﬁ 1 HCPAaBCHCTB.

N306paxaTh Ha KOOPAUHATHON TUIOCKOCTH Ipad MK JIMHEHHBIX YPaBHEHUI U UCIIOJIb30BATh
WX JUI PEIICHUS] CUCTEMBI IMHEWHBIX YPAaBHEHUM.

Hcnonb3oBath Fpaq)I/IKI/I (I)YHKI_II/II‘/‘I JJIA UCCIICAOBAHUA IIPOUCCCOB U 3aBUCHUMOCTEH U3 APyrux
y‘-Ie6HBIX JUCLMITINH.

Hauana MmaTeMaTH4Ye€CKOI0 aHAJIH3Aa

OnepupoBaTh NOHATUSMU HENIPEPBIBHAS (QYHKIUS,; TPOU3BOJAHAS (DYHKIMU; UCTIOIb30BATh
reoMeTpUUYECKU U GU3NYECKUI CMBICI IPOU3BOIHOM ISl pEeLIeHUS 3a1a4.

HaxoauTs npou3BoaHbIE 3JIEMEHTAPHBIX (QYHKIMH, BBIYUCIISATH IPOU3BOIHBIE CYMMBI,
MIPOU3BECHNUS, YACTHOTO (PYHKIIUI.

Hcnonb30BaTh NpOU3BOIHYIO IS UCCIeI0BaHUs ()YHKIIMM HA MOHOTOHHOCTh M 9KCTPEMYMBI,
MIPUMEHSTh Pe3yJIbTaThl UCCIIEIOBAHUS K IOCTPOEHUIO IPapUKOB.

Hcnons3oBaTh MPOU3BOAHYTIO JJIAA HAXOXKACHUA HAWITYUHICTO pCIICHUS B ITPUKIIAAHBIX, B TOM
YHCJIC COINAJIbPHO-OKOHOMHWYECCKUX, 3aJa4dax.

OnepupoBath NOHATUSAMU: TIepBOOOpa3Hasi U MHTErpaj; IOHUMATh T€OMETPUUECKUIN 1
¢bu3nvecKkuil CMBICI HHTErpaa.

Haxoauts mepBooOpa3Hbie IeMEeHTapHBIX (PYHKIIHIA; BRIYUCISATH UHTETpal 1o (hopmyrie
Herorona—Jleiitouuta.

Pemrate MPUKIIAAHBIC 3a/la4U, B TOM YHCJIC COONUAJIBHO-3KOHOMUYCCKOTO U (I)I/I3I/I‘ICCKOT0
XapakTepa, Cpe€aACTBaAMH MaTEMATUUCCKOT'O aHAJIMN3a.



Coaepxanue yueOHOro Kypca

10-1 kjaacce

Yuciia 1 BbIYUCICHUSA

Parmonanbueie ynciaa. OOBIKHOBEHHBIE U IECATHYHBIE IPOOH, IPOLIEHTHI, OECKOHEUHBIE
nepuoandeckue Apobu. Apudmerndeckue onepanuy ¢ paluoHaIbHBIMU YU CIaMHU,
peoOpa3oBaHus YUCIOBBIX BhIpaXeHUH. [Ipumenenue 1podeii U MpoLEeHTOB IS peIIeHUs
IIPUKJIAJHBIX 3aa4 U3 Pa3IMYHbIX OTpaciIel 3HAHUHN U pPealbHOM )KU3HHU.
JlelicTBUTENbHBIE YnCIia. PainoHanbHbIe U HppallMOHATIbHBIE YUCia. ApUpMEeTHIECKHUEe
OTIepaLlNU C JeHCTBUTELHBIMU unciiaMu. [IpuOmmKkeHHbIe BEIYMCIICHUS, TTPaBHIIa
OKpYIJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIUYMCICHUN.

Crenenb ¢ nenbiM nokaszaresneM. CTangapTHas popmMa 3anicH JeCTBUTENILHOTO YHCIIA.
Hcnonb3oBanue noaxoasiei Gopmbl 3alMCH ASHCTBUTEIbHBIX YUCEN Ul PELICHUS

MPAKTUYCCKUX 3aa4 U NIPCACTABIICHUA JaHHBIX.

Apudmernaeckuit KOpeHb HaTypalbHOU cTeneHu. JlelcTBus ¢ apu(pMEeTHIECKUMHU KOPHIMH
HaTypaJIbHOM CTEIIEHHU.

CuHyc, KOCUHYC U TAaHT€HC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHT'€HC
YHUCJIOBOT'O apTyMEHTA.

YpaBHeHH H HEPABEHCTBA
ToxnecTBa u TOXKIECTBEHHbIE TPE0OpPa30BAHNUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BhIpaskeHUNH. OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIIBL.

YpaBHeHHUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHne HepaBeHCTBAa. MeTo UHTEPBAJIOB.
Pemienue nensx U ApoOHO-PAIMOHANBHBIX YPABHEHUH U HEPABEHCTB.

Pemrenne nppanMoHaNbHBIX YpaBHEHUH U HEPABEHCTB.

Pemrenne TpuroHoMeTpUYECKUX YPaBHEHHM.

[IpuMeHeHne ypaBHEHNI 1 HEPABEHCTB K PEIICHNIO MaTEMaTUYECKUX 3a7ad U 3a7a4 U3
pa3nu4HbIX 001acTeil HAyKH U peatbHOM KU3HU.

DyHKIUH U TPagUuKH

OyHkuus, crnocoos! 3aganus GyHkiun. ['paduk pynkuuu. Bzaumuo oOpaTHble QYHKIIHH.



OO6mactp onpeesieHnsl 1 MHOXKECTBO 3HaueHnid GpyHkiuu. Hymm pynkiuu. [IpomexyTku
3HAKOIOCTOSIHCTBA. YeTHBIC U HEUETHBIE (PYHKIIUH.

CrenenHast GyHKIMS C HATYpaTbHBIM U IIENIBIM MTOKa3zareneM. Ee cBoiicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOpHs N-i CTENEHHU.

Tpuronomerpuieckas OKpy>KHOCTb, OIPEICICHHE TPUTOHOMETPUIECKUX (PYHKIUI
YHUCJIOBOI'O apryMEHTa.

Havajna MmaTeMaTH4YeCKOro aHAJIu3a

HOCJ’IGI[OB&TGJ'IBHOCTI/I, CIIOCOOBI 3aJJaHusA HOCJ'IGI[OB&TGJIBHOCTCI‘/'I. MoHOTOHHBIE
IIOCICI0BATCIBHOCTH.

Apudmernueckas U reoMeTpuyeckas nmporpeccuu. beckoneuno yobiBaromas
reomerpuueckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIICH reOMETPHUIECKOM
nporpeccuu. @opMyiia cI0XKHbIX IPOLEHTOB. Mcronb30BaHne MPOrpeccuu AJisl peuieHus
peanbHBIX 3a/1a4 MPHUKJIAJHOTO XapakTepa.

MHoxkecTBa M JIOTHKA

MHoxecTBO, onepaiuu HajJ MHOkecTBamu. J(uarpammel Ditnepa—BenHna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOT'0 arnmnapara Jjisl ONMCAHUS PEaIbHBIX MPOLIECCOB U SIBJIECHUH, IIPU

pelIeHu  3a/1a4 U3 IPYruX Y4eOHBIX MPEeIMETOB.

Omnpenenenue, TeopeMa, CISACTBUE, T0KA3aTEIbCTBO.

11-1 kiaace

Yuciia 1 BbIYHCICHUSA

Hatypanbsble u nensle yncina. [I[pu3Haky 1e1MMOCTH LEIbIX YACE.

Crenens ¢ palMoHaIbHBIM ITOKa3areaeM. CBONWCTBA CTENIEHH.

Jlorapugm uncna. JlecaTuuHbIE U HATYpaJIbHBIE JOTapU(MBI.

YpaBHeHusI U HePaBEeHCTBA

[IpeoOpa3oBanue BbIpaxXeHHH, coepKaluX Jorapu@msl.

[IpeoOpa3oBanue BBIpAXEHUN, COAECPIKAIMX CTENICHH C PAllMOHAIBHBIM MTOKA3aTeJIeM.
IIpmepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA.



CucreMbl TMHEWHBIX YpaBHEHUH. PellieHre NpuKIIaIHbIX 3a/1a4 ¢ TOMOIIBIO CUCTEMBbI
JIMHEWHBIX YPaBHECHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMmeHeHne ypaBHEHNH, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKHX 3aa4 U 3aJa4
U3 Pa3JIMYHBIX 00JIACTEH HAYKH U PEATbHOM KU3HH.

DOYyHKUMH U TPapuKu

Oyukuus. [lepuoanyeckue pyHkumu. [IpoMexyTkn MOHOTOHHOCTH (DYHKIIMHA. MaKCUMyMBbI
1 MUHUMYMBbI QpyHKIun. Hanbosnbliee n HanMeHblee 3HaueHUe QyHKIMU Ha IPOMEXYTKE.

Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U Tpa(uKH.

[TokazarenbHas u Jorapudmuueckas QyHKLINU, X CBOMCTBA U IpadUKH.
Hcnons3oBanue rpadukoB GYHKINN I PEIICHUS YPAaBHECHUH M TMHCHHBIX CUCTEM.
Hcnonb3oBanue rpadukoB GyHKIMHA A1 KCCIEI0BAHUS IPOLIECCOB U 3aBUCUMOCTEH,
KOTOpbI€ BOZHUKAIOT MPU PELICHUH 33]a4 U3 APYTUX YUEOHBIX IPEIMETOB U peaibHOMN
KU3HU.

Havaja maTeMaTH4eCKOro aHaJIn3a

HenpepsiBable pyHKIMU. MeTO HHTEPBAIOB AJIS PEIIEHUS] HEPABEHCTB.

[IpousBonnas ¢pyHkuuu. ['eomerpuueckuii u GU3NYECKUN CMBICT IPOU3BOIHOM.

[Ipown3BoiHbIE 31€MEHTAPHBIX QPYHKIMA. POPMYJIbl HAXO0XKACHUS TPOU3BOIHON CYyMMBI,
MIPOU3BEICHNS U YACTHOTO (DYHKIIHUI.

[IpumeneHne Mponu3BOJHON K HCCIEI0BaHUIO (QYHKIIMH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHbIIET0 3HaYeHNs (PYHKIIMU Ha OTpe3Ke.

[TpumMeHeHre TPOU3BOIHON JJIsl HAXOXKACHUS HAWTYYILIEro pelieH s B MPUKIIAIHbIX 3aauax,
IUIsL OTIPEIEJIEHUS] CKOPOCTH IIPOILECCa, 3a1aHHOr0 ()OPMYJIION WU IPaUKOM.

[TepBoobOpaznas. Tabauna nepBooOpasHbIX.

WuTerpan, ero reomeTpuyeckuii U Gu3ndecKuii cMpIci. Berancnenue uarerpana mo popmyiie
Herorona—JlenOuuma.

Temarnueckoe mIIaHUPOBaAHME

10-1 kJjace



HaunmenoBanue

KoaunuyecTBO 4acoB

DJIEKTPOHHBIE

Ne (umdposrbie)
1/ | PA3ACIOB H TEM Beero Koutposbhbie | [IpakTHYecKHe | gGpazoBaTebHbIe
NMPOrpaMmblI A60ThI 6
p PadooThI pecypchl
DIIEKTPOHHBII
00pa3oBaTeNbHBIHI
MHokecTBa pecypc «JlomarnHue
palMOHAIBHBIX U 3amanus. CpeaHee
1 JENCTBUTENBHBIX 14 1 oOmiee
yrcen. PanmonanbpHbIe oOpa3oBaHHe.
ypaBHEHUS U Anrebpay, 10-11
HEPABEHCTBA kiacc, AO
«M3parenscTBO
"IIpocsemienue"»
Tpenaxep «O0mako
QOyHKIMYU 1 TpadUKy. 3HaAHUI.
2 | CreneHs ¢ 1eIbIM 6 Maremaruxka. 10
MoKazaTeyieM kiacc, OO0
«DuszukoHn JIab»
Apudpmernueckuii
KOpEHb N-i cTerneHu.
3 | UppamuoHnanbHbIe 18 1 <.>
ypaBHEHUSA U
HEPABCHCTBA
Dopmysl
TPUTOHOMETPHH.
4 | FburoHometp 22 1 <.>
Tpuronomerpuueckue
ypaBHEHUS
5 ITocaenoBaTenbHOCTH 5 < >
U TIPOTPECCHUH
IToBTOpEHHE,
o0o01enue,
6 n 3 1 <.>
CUCTEeMaTH3aIIHs
3HAHUM
OBIIEE KOJIMYECTBO
YACOB I1O 68 4 0
I[MPOT'PAMME
11-1 KJaacce
Ne | HammeHoBaHue KosamnuecTBo yacoB DJIeKTPOHHbIE




n/n | pa3aenoB U TeM upposbie
pasi Konrpousbnsbie | [IpakTH4yeckue (mugpp )
MPOrpamMmbl Bcero oOpa3oBaTeJibHbIE

padoThbI padoThbI
pecypcsl
ONEeKTPOHHBIN
Crenens ¢ o0pasoBaTebHBIN
paroHaIbHBIM pecypc «JloManiHue
MOKa3aTeJIeM. 3ananus. Cpennee

1 [Toka3zarenbHas 12 1 o01ee
GyHKIHS. obOpasoBaHmue.
[ToxazarenbHble Anrebpay, 10-11
YpaBHEHUS U kiacc, AO
HEPABEHCTBA «M3narenscTBO

"[Ipocemenue"»
Jlorapudmuueckas Tpenaxep «O06mako
byHKIHS. 3HAHUID.

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

3 |rpadukwu. 9 1 <..>
Tpuronomerpudeckue
HEPaBEHCTBA
IIpousBoaHas.

4  |Ilpumenenue 24 1 <..>
MIPOU3BOJHOMN

5 WHuTerpan u ero 9 < >
MPUMEHEHUS

6 | Cucrembl ypaBHEHUI 12 1 <..>

7 Harypasbasle u nensie 6 < >
qrcna
IToBTOpEHHE,
o0o01enue,

8 n 18 2 <.>
CUCTEeMAaTH3aIIH
3HAHWI

OBIIEE KOJIMYECTBO

YACOB 11O 102 6 0

I[TPOTPAMME
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