Muuncreperso npocseutenns Poceniickoii ®eepaunn
MHUHHCTEPCTBO 00PA30BAHUS H MOJIOLEHKHOI MOJHTHKH CBepAJI0BCKOMH
obaacTH .
VYupasjienue o6pasoBannsi aiMuuucTpaunn Huxnecepruuckoro
MYHHLHNAJLHOIO paioHa

MKOY COLI ¢c. HakopsikoBo

I[NPUHSATO YTBEPXK/IEHO
[TeiarornueckuM COBETOM npukazom aupexropa MKOY

. COL g-HaropaKkoBo OT «31»
MKOY COII c.HakopskoBo aBryCTa 5023 1 No 25—0;1
[Mporokon Nel ot «30» aBrycra Jipexrop MKOY COJ-U
3T c Haxopmcoao ,

/ > TIHj 3a}Ban03a

PABOYAS [TIPOI'PAMMA

yuebHoro Kypea «Ajareopa H Ha4aJI0 MATEMATHIECKOTO aHa/IH3a.
YrayoiaenHubli ypoBeHb »

ans obydaromuxes 11 kinacca

c.Hakopskoso, 2023



IHosicHUTEABbHAA 3aAIIMCKA

Pabouas nporpamma yueOHOTo Kypca «Anredpa 1 Hadyana MaTeMaTHYECKOTO aHAIN3a»
yriyoJIeHHOTO ypoBHs i1 ooydaronuxcst 10-11-x kmaccoB MKOY COII c.HakopsikoBo
pa3paboTaHa B COOTBETCTBHH C TPSOOBAHMSIMH:

e @epnepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Denepaununy;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHnu GpeaepaabHOTro
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa CpeaHero oouero o0pa3oBaHus»
(c u3MEHEHUAMU, BHECEHHBIMH MpHKa3zoM Munnpocseiienus ot 12.08.2022 Ne
732);

o mnpukaza MunmnpocsemeHus ot 18.05.2023 Ne 371 «O6 yTBepkaeHuu ¢eaepaibHOn
00pa3oBaTebHON MPOTpaMMBbl CPETHETO 00IIET0 00pa30BaHUSY,

o mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu lopsaka
OpTaHMU3AIH U OCYIICCTBIICHUS 00pa30BaTECILHON JIEATEIIFHOCTH 110 OCHOBHBIM
00111€00pa30BaTEIbHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM ITPOrPaMMaM
Ha4aJIbHOTO OOIIIETr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHus»,

o CII2.4.3648-20 «CanuTtapHO-31HIEMUOIOTHYECKUE TPEOOBAHUS K OpraHU3alusIM
BOCTIMTaHUS U O0YUEHUS, OTJBIXA M O3JJOPOBJICHUS JCTCH U MOJIOJICIKI,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «'urneHnueckre HOPMaTUBBI U TPEOOBaHUSI K 00ECIICUYECHHUIO
6e3omacHocTH U (M) OE3BPEAHOCTH IS YeoBeKa (JaKTOPOB CPe/Ibl OOUTAHUSY,
YTBEPKACHHBIX IOCTAHOBJICHHEM IJIABHOTO CaHUTapHOTro Bpaya oT 28.01.2021 Ne
2;

e KOHIICTIIIMU PA3BUTHUSI MATEMATUYECKOTO 00pa30BaHMUsl, YTBEPKACHHOMN
pacniopspxerneM IIpaButenscTBa ot 24.12.2013 Ne 2506-p;

e y4eOHOTO TIaHa CPEHETO O0IIeT0 00pa30BaHusl, YTBEPKIEHHOTO MPUKA30M
MKOY COUI c.HakopsikoBo ot 31.08.2023 Ne 25 «O0 yTBep>KIACHUN OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMbl CPETHETO OOIIETO0 00pa30BaAHUY;

e (enmepasibHOI pabouelt mporpaMmbl y4eOHOTO Kypca «Anredpa u Hadasa
MaTeMaTHYECKOTO aHallM3a», KOTOPBIH BXOJUT B COCTaB y4eOHOTO MpeaMeTa
«MaremaTtuka».

Pabouas mporpamMmma opueHTHpOBaHa Ha II€JIEBbIC IPUOPUTETHI, CHOPMYITHPOBAHHBIC B
denepanbHON paboueil mporpaMMe BOCIUTAHUS U B paboueil mporpaMme BOCIIUTAHUS
MKOY COII c.HakopsikoBo

Pabouas mporpamma y4ebHOro Kypca «Anredpa v Hayalla MaTeMaTHYECKOTO aHAIIN3a)
0azoBoro ypoBHs s oOydaromuxcst 10—-11-x kiraccoB pa3paboTaHa Ha OCHOBE
denepalbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTENFHOTO CTaHIapTa CPETHETO OOIIETO
o0pa3oBaHMsl, C yU€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUH, MPEABSIBISIEMbIX K
MaTeMaTHYeCKOMY 00pa30BaHUIO0, U TPAIUIIH poccuiickoro obpa3oBanus. Peanu3zanus
IIporpamMmaI o0ecrieunBaeT OBJIAACHUEC KIIFOYCBBIMU KOMIICTCHIINAMU, COCTABJIAOIINMU
OCHOBY JIJIsl CAMOPA3BUTHS U HETIPEPHIBHOTO 00pa30BaHuUs, [IETOCTHOCTH OOIIEKYIbTYPHOTO,
JIMYHOCTHOI'O 1 ITO3HABATCJIBHOI'O PAa3BUTHA JTUYHOCTHU 06y11a101m/1x051.



Kypc anreGpbl 1 Hauyan MaTEMAaTHYECKOTO aHAIN3a 3aKJIabIBACT OCHOBY Ul YCHEIIHOTO
OBJIA/ICHUS 3aKOHAMU (PU3UKH, XUMHUH, ONOJIOTUH, TOHUMAHHSI OCHOBHBIX TEH/ICHIUI
HSKOHOMMKH U 0OIIECTBEHHOM JKHU3HH, 103BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX
U(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUAX, YBEPEHHO UCIOIB30BATh UX B TIOBCEAHEBHOM
XKU3HU. B TO ke BpeMs oBiiazieHne aOCTPaKTHBIMU U JIOTHYECKU CTPOrMMHU
MaTEMaTUYECKUMH KOHCTPYKLUSMHU Pa3BUBAET YMEHHUE HAXOUTh 3aKOHOMEPHOCTH,
000CHOBBIBATh UCTUHHOCTb YTBEP:KJICHHSI, UCIIOJIb30BaTh 0000IEHNE U KOHKPETH3ALHIO,
abcTparupoBaHue M aHAJIOTUIO, POPMHUPYET KpeaTHBHOE M KPUTHUYECKOE MBbIIIeHHE. B X011
U3y4deHHs aareOphl U Hayall MaTeMaTHYECKOro aHallu3a B cTaplleil KoJe yJauuecs
10JIY4atOT HOBBIN OMBIT PELICHUS IPUKIIAAHBIX 3a/1a4, CAMOCTOSATENBHOIO IOCTPOCHHUS
MaTEMaTUYECKUX MOJIENIEH PEAIbHBIX CUTYallui U MHTEPIPETALUU OJIYyYCHHBIX PELICHHH,
3HAKOMSTCS ¢ IPUMEpPaMHU MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE, HAYKE U B
UCKYCCTBE, C BBIIAIOIIUMUCSA MAaTEMaTUYECKUMHU OTKPBITUSAMU U UX aBTOPaMH.

Kypc o6iagaer 3HaunTeIbHBIM BOCIIUTATENbHBIM OTEHIIMATIOM, KOTOPBIN pealn3yercs Kak
yepe3 yueOHBIH MaTepHa, COCOOCTBYIOMMN (POPMUPOBAHNIO HAYYHOTO MUPOBO33PEHH,
TaK U yepe3 cnenuduky yueOHoH AesaTenbHOCTH, TPEOYyIOIel CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, ITPOJIOJIKUTEIbHON KOHLIEHTPALlUY BHUMAHUS U OTBETCTBEHHOCTH 3a
MIOJTyYEeHHBIH pe3ynbTar.

B ocHOBe MeToMKH 00ydeHHsI anreOpe U HayajlaM MaTeMaTHYECKOrO aHau3a JICKUT
JeSITeIbHOCTHBIN MPUHIUI O0y4eHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOI0 aHaJIM3a» BKIIOYAET CIeAyIOIue
COJIepIKaTEbHO-METOJMUECKUE TUHUH: «Uncia u BeraucieHus», « OyHKIun u rpaduxmn,
«YpaBHEHUS U HepaBeHCTBay, «Hauana MaremaTudeckoro aHanusza», «MHOXeCTBa U
soruka». Bce ocHOBHBIE COJEpKATEIbHO-METOANYECKHE JTMHUM U3YUYat0TCsl Ha MPOTSKEHUU
JBYX JIeT 00yueHHsl B cTapliel MIKoJje, ECTECTBEHHO JOMOIHAS APYT ApYyra U HOCTENEHHO
HaCBIIAsICh HOBBIMU TEMAMHU U pa3zenaMu. JlaHHBIN Kypc SBIIsS€TCS MHTETPATUBHbIM,
MOCKOJIbKY 00bEIUHSET B ce0e cofiep)KaHue HECKOJIBKMX MaTeMaTHYeCKUX JAUCIUIIINH:
anredpa, TPUTOHOMETPHS, MAaTEMAaTUYECKUI aHalIu3, TEOpUsl MHOXKeCTB U Jip. [1o mepe Toro
KaK yyalluecs OBJaJIeBaloT Bce Oosiee MUPOKUM MaTeMaTHUECKUM aIlapaToM, y HUX
MOCJIE0BATENBHO (POPMUPYETCS U COBEPIIEHCTBYETCSI YMEHUE CTPOUTH MATEMAaTUUYECKYIO
MO/IeJIb PeabHOI CUTYalluH, IPUMEHATh 3HAHUS, TOJIyYeHHbIE B Kypce «Anredpa 1 Hayaja
MaTEeMaTHUYECKOI0 aHaJIN3ay, ISl pELIEHHs] CAaMOCTOATENbHO CHOPMYIHPOBAaHHON
MaTEeMaTHYECKOM 3a7jauH, a 3aTEM UHTEPIPETUPOBATh MOJyUYEHHBIN PE3YIIbTAT.

CopepxarenpbHO-MeToIMYeCKas TMHUS «Huca u BEIUMCIICHUS 3aBepIlaeT (OpMHUPOBaHHE
HaBBIKOB UCIIOJIb30BAaHUS JIEHCTBUTENIBHBIX YHCEI, KOTOPOE OBLIIO HAYaTO B OCHOBHOM HIKOJIE.
B crapuueit mkosne ocoboe BHUMaHKE yAeIsSeTCs] POPMUPOBAHUIO TPOYHBIX
BBIUMCIIUTENILHBIX HaBBIKOB, BKIIOYAIOLIUX B ce0s MCIIOJIb30BAaHUE PA3IMYHbBIX (JOpM 3alHCH
JEUCTBUTEILHOTO YUCIIA, YMEHUE PALIMOHAIBHO BBINIOJIHATH JIEUCTBUS C HUMH, JI€JaTh
MIPUKUIKY, OLIEHUBATh pe3ynbTaT. OOydaronmecs molyJaloT HaBBIKU TPUOIKEHHBIX
BBIYMCIICHHH, BBIIOJTHEHUS JEHCTBUN ¢ YUCIIAMH, 3alTMCAHHBIMU B CTaHJapTHOU (hopme,
WCIIO0JIb30BaHUS MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKEHUN.

JIuHus «YpaBHEHUS U HEPABEHCTBA» pealu3yeTcsl Ha MPOTSHKEHUHU BCEro 00y4eHUs B
CTapIlel IIKOoJIe, TIOCKOJIbKY B KaX/I0M pa3zielie IPorpaMMbl IPEAYCMOTPEHO peIlIeHHE
COOTBETCTBYIOLIMX 3a7a4u. O0yJaromuecs OBIaJeBalOT pa3IMYHBIMU METOJIAaMH PEILICHHS
LENIbIX, PAllMOHAIbHBIX, HPPALMOHAIBHBIX, TOKA3aTEeNbHBIX, JIOrApUPMUIECKUX U



TPUTOHOMETPHYECKHX YPaBHEHUH, HEPABEHCTB U UX cucteM. [lomydeHHbIe yMeHU
UCTIOJIB3YIOTCS TIPU MCCIIEOBAHNN (DYHKIUI C TOMOIIBIO TPOU3BOIHOM, PEIICHUN
NPUKJIaJHBIX 33/1a9 ¥ 3a]a4 Ha HAX0XK/JICHUE HanOOJIbIINX U HAUMEHBIINX 3HAYCHUN
¢bynkuuu. JlanHas conepxarenbHas IMHUS BKIIOYAET B ce0s Takke (HOpMUPOBAHHE YMEHUH
BBITIOJIHSTB PAcueThl 1o (hopMyIiaM, IpeoOpa30BaHuUs LENbIX, PAMOHAIBHBIX,
UppaMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TAKXKE BBIPAKCHUH, COIEPIKAIINX
creneHu u jgorapudmsel. brarogaps n3ydeHuro anreGpandeckoro Marepuana MpouCcXouT
JanpHeHIee pa3sBUTHE AITOPUTMUYECKOTO  a0CTPAKTHOTO MBIIIJICHUS yYaluXcs,
(bOopMHUPYIOTCS HABBIKH JICTYKTUBHBIX PACCYKICHUH, pabOTHI C CHMBOJIHBIMH (hOPMaMHU,
MPEJCTaBICHNUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC pPaBEHCTB U HEPaBEHCTB. Anredpa
npeanaraet 3G HeKTHBHBIE HHCTPYMEHTHI JUIS PEIICHHS TPAKTUYECKUX M €CTECTBEHHO-
HAYYHBIX 33J1a4, HarJIAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK sI3bIKA HAYKH.

CopepxarenbHO-MeToIU4YecKas JIMHUS «DyHKINY U TpaduKI» TECHO MEePEIUIeTAeTCs C
JOPYTUMU JIUHUSIMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 33J1a€T MOCJIEI0BATEIbHOCTh
W3YYCHHS Marepuaia. M3ydeHue cTerneHHoH, MoKa3aTeaIbHOM, JJorapu(MUIeCKOl 1
TPUTOHOMETPUYECKHX (YHKIIUI, UX CBOMCTB U IrpadMKOB, UCIIOIb30BaHUE (DYHKIIMH [T
penieHus 3a/1a4 U3 Ipyrux y4eOHbIX MPEIMETOB U PEATbHON KU3HHU TECHO CBS3aHO KaK C
MAaTeMaTUYECKUM AaHAJIM30M, TaK U C PEIIEHUEM YPAaBHEHUN U HEPABEHCTB. [Ipu aTomM
00JbII0€ BHUMaHKE yaeseTcsl JOPMUPOBAHUIO YMEHHUS BhIpakaTh GopMylaMu
3aBUCHMOCTH MEKY Pa3IMYHBIMY BEIMIMHAMHE, UCCIICOBATH IMOJYICHHbBIC (YHKITHH,
CTpOUTH UX Tpaduku. Marepuan 3To cojiep:KaTeIbHON JIMHUU HAIEJICH HA pa3BUTHE
YMEHHUH U HABBIKOB, IMO3BOJISIIOIIMX BBIPAKATH 3aBUCHUMOCTH MEXIY BEIUYMHAMU B
pa3nu4HOM opMe: aHATUTUUYECKOH, Tpadudeckoil u cioBecHo. Ero nzyuenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHUS, CIOCOOHOCTH K 00OOIICHHIO 1
KOHKPETH3allMH1, UCIIOJIb30BAaHUIO AHAJIOTHUM.

COI[ep)KaTCJ'IBHaSI nmuHus «Havama MaTeMaTH4ecKoro aHajim3a IMo3BOJIsSET CYIICCTBECHHO
PpaCIIupPUTDh KPYT KaK MATEMATHYCCKUX, TaK U ITPUKIAAHBIX 3aaa4, JOCTYITHBIX
O6y‘{aIOH_II/IMC$I, Y KOTOPBIX MOABJIACTCA BO3BMOKHOCTB UCCICAOBATD U CTPOUTH Fpa(1)I/IKI/I
(1)YHKIII/II\/'I, OIMPCACIIATh UX HauOOJIbIINE U HANMCHBIIINE 3HA4YCHN, BBIYUCIIATH IIJIOOIaau
(bHpr 1 00BbEMBI TCJI, HAXOAUTb CKOPOCTHU U YCKOPCHUA ITPOLIECCOB. I[aHHaH
coACpIKaTC/ibHas JIUHUA OTKPLIBACT HOBBIC BO3MOXHOCTH MMOCTPOCHUA MATEMATUUCCKHUX
MOI[GJ'IGI‘/JI PCAIbHBIX CHTyaHHﬁ, HaxXOXJACHUSA HAWMJIIYUYIICTO PCHICHUS B ITPUKIIAIHBIX, B TOM
YHCJIC COIUAJIbPHO-OKOHOMHUYCCKUX, 3aJa4dax. 3HaKOMCTBO C OCHOBAMHU MaTEMaTUUECKOI0
aHaJIn3a CHOCO6CTByCT Pa3sBUTHUIO a6CTpaKTHOFO, (I)OpMaHLHO'JIOFI/I‘{eCKOFO H KpCaTUBHOI'O
MBIIIJICHUA, q)OpMI/IPOBaHI/IIO yMeHI/IfI paciio3HaBaThb MMPOABJICHUA 3aKOHOB MaTEMaTUKU B
HAaYKE€, TCXHHUKE U UCKYCCTBC. O6yqa}01unec;1 Y3HAIOT O BbIAAIOIIUXCA pE3yJibTaTax,
IMOJIYUYCHHBIX B XOAC Pa3BUTHA MAaTCMATUKH KaK HAYKH, U KX aBTOpax.

ConepxarenpHO-MeTOINYECKAs IMHAA «MHOXKECTBA U JIOTHKa» B OCHOBHOM ITOCBSIIICHA
3JIEMEHTaM TEOPUU MHOXKECTB. TeOpEeTUKO-MHOKECTBEHHBIE IIPEICTABICHUS [IPOHU3BIBAIOT
BECh KypC LIKOJIBHOM MaTeMaTUKH U MpejiaraloT Haubosee YHUBEPCaIbHbIN A3BIK,
00BETUHSIOMINI BCE pa3/ieibl MATEMaTUKH U €€ MPUIIOKEHUN, OHU CBSI3BIBAIOT Pa3HbIE
MaTeMaTHYECKUE TUCIUIUIMHBI B €IuHOE 1ienoe. [103ToMy BaXkHO 1aTh BO3MOKHOCTh
LIKOJIBHUKY ITIOHUMATh TEOPETUKO-MHOXXECTBEHHBIN A3bIK COBPEMEHHON MAaT€MAaTUKU U
HCIIOJIB30BATh €r0 JIJISl BBIPAKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa 1 Hauana MaTeMaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYeCKOIr0 MOJIETUPOBAHUS, KOTOPbIE MPU3BaHbl CPOPMUPOBATH HABBIKU TTOCTPOEHUS



MOJICJICH peabHBIX CUTYAIlNi, HCCIICIOBAHUS dTUX MOJIETIEH C TIOMOIIBIO arapaTra anreopsl
U MAaTeMaTU4YCCKOI'O aHaJIn3a 1 I/IHTepHpeTaLII/II/I HOHY‘-IGHHBIX pe3y.]IBTaTOB. TaKI/Ie 3aaHuA
BIUICTEHBI B KK/IBIM M3 Pa3/IeIOB MPOTPAMMBI, ITOCKOJIBKY BECh MaTEpHAl Kypca IMIHPOKO
I/ICHOJIBSyeTCSI JUUIA peLHeHI/ISI HpI/IKJ'IaI[HBIX 3a1a4. HpI/I peIJ_IeHI/II/I peaJIBHBIX HpaKTI/I‘-IGCI(I/Ix
3a/1a4u yJyaniuecs: pa3BUBalOT HAOI01aTeIbHOCTh, YMEHNE HaXOUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, UCMOIB30BaTh AHAIOTHIO, 0000IIaTh U KOHKPETH3UPOBATh MPOOIEMY.
JlesiTenbHOCTh IO (POPMUPOBAHHUIO HABBIKOB PEIICHUS MPUKIIATHBIX 3a/1a4 OPraHU3yeTCs B
Mpoliecce U3yUYeHUsI BCEX TeM Kypca «Aredpa v Hayajga MaTeMaTHYECKOTO aHATU3ay.

B y4eOHOM MaHe Ha U3y4YeHHE Kypca aareOphl M Hadyal MaTEMaTHYeCKOTO aHAIM3a Ha
0a30BOM ypoBHE OTBOAMTCS 2 yaca B Heaeno B 10-Mm kimacce u 3 yaca B Henento B 11-m
KJIacce, BCero 3a JiBa roga ooy4yenus — 170 gacos.

J1ia peanuzanuy mporpaMMbl UCTIONIB3YIOTCA YU€OHUKH, JOMYIEHHBIE K UCIIOJIb30BAHUIO
MIPU pean3alii UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTALIUI0 00pa30BaTEIbHbIX MIPOTrpaMM
HAYaJIbHOTO 00IIEero, OCHOBHOTO OOIIET0, CpeIHEro 00IIero 00pa3oBaHus OpraHU3aIUusIMHU,
OCYIIECTBISIONUMHI 00pa30BaTEIbHYIO EATEIBHOCTE, MPUKa30M MUHIIPOCBEIICHUS OT
21.09.2022 Ne 858:

e Maremaruka. AareOpa ¥ Hadyajga MaTeMaTHYECKOro aHanu3a, 11 kimacc/ Mep3isk
A.T"., Homupogckuii J[.A., [Tonouckuit B.b., SIxkup M.C.; nox pegakuueit
[Togonwsckoro B.E., OGmiecTBO ¢ OrpaHMYeHHONW OTBETCTBEHHOCTHIO M3marenbckuii
ueHTp «BEHTAHA-I'PA®»; AkunonepHoe oOuiectBo «M31arenbcTBo
"[Ipocsemienue"»;

e Maremaruka. AnreOpa v Havyajga MaTeMaTH4ecKoro ananusa, 10 kiacc/ Mep3isk
A.T"., Homuposckuii J[.A., [Tononckuit B.b., SAxup M.C.; nox penakuueit
[Togonwsckoro B.E., O0miecTBO ¢ OrpaHM4eHHON OTBETCTBEHHOCThIO M3marensckuii
nentp «BEHTAHA-TPA®»; AkiuronepHoe o0miectBo «l31aTenbeTBo
"[Ipocsemienune’»;

s <, >

DneKTpOHHBIE 00pa30BaTEIBHBIE PECYPCHI, TONMYIIEHHBIE K HCTIOIB30BAaHUIO TIPH peaTu3aiiiu
MMEIOIIUX FOCYIapCTBEHHYIO aKKpeIUTaIi0 00pa3oBaTeNbHBIX IPOrpaMM HauaabHOTO

00111er0, OCHOBHOTO OOIIETO, CPETHETO 00IIero o0pa3oBaHus MpUKa3oM MUHIIPOCBEIICHUS
ot 02.08.2022 Ne 653:

DneKTpOHHBIH 00pazoBaTenbHbIN pecypc «Jlomamnue 3aganus. CpegHee ooiee
obpa3oBanue. Anreopa», 10-11 kmacc, AO «M3natenscrBo "[IpocBenienne’»;
Tpenaxep «O06mako 3HaHui». Maremartuka. 10 kmace, OOO «Duzuxon Jlady;
Tpenaxep «O0naxo 3HaHui». Maremaruka. 11 kinace, OOO «®uzuxon Jlady;

o <.>

IlianupyemMble pe3yjabTaThbl 0CBOEHUS
y4e0HOro Kypca

OcBoenune yaeOHOTO Kypca «Anredpa u Hadaiaa MaTeMaTHYeCKOT0 aHAIHN3a» JOJKHO
o0ecreunBaTh TOCTHKEHUE HA YPOBHE CPETHETO OOIIEro 00pa3oBaHMs CIEIYIOMNX
JTUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTebHBIX PE3yIbTaTOB:



JINYHOCTHBIE pe3yJabTaThl

JIM4HOCTHBIE pe3yNbTaThl OCBOECHUS MPOrpaMMbl yueOHOro rpeamera «MaremaThuka»
XapaKTEepU3yOTCH:

Fpamancxoe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO T'PAKJAHCKON MO3UIIUHN 00YJaIOUIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUKCKOI0 OOIIECTBA, MIPEICTABICHHUEM O MATEMAaTUYECKUX
OCHOBaxX (P)YHKLIMOHUPOBAHUS PA3IHUHBIX CTPYKTYD, SBJICHHUN, IPOLEAYD I'PaKIaHCKOTO
ob1ecTBa (BHIOOPHI, OMPOCHI | TIP.), YMECHUEM B3aUMO/ICHCTBOBATh C COIUATbLHBIMH
MHCTUTYTaMH B COOTBETCTBUHU C UX PYHKIUSAMH U HA3HAUCHHEM.

HanI/IOTquCKoe BOCIIMTAHUE:

Cc(OPMHUPOBAHHOCTBIO POCCUNCKOM Ipa)K1aHCKOM MACHTUYHOCTH, YBRKEHUS K IPOLUIOMY U
HAaCTOSIIEMY POCCUICKOM MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHUSAM
POCCHUICKMX MaTEMATUKOB U POCCUHCKON MaTeMaTUYECKOU IIKOJIBI, K MCIIOJIB30BAHUIO 3TUX
TOCTIDKEHUH B IPYTUX HAYKaxX, TEXHOJIOTUSX, Chepax IKOHOMHKH.

I[yXOBHO-HpaBCTBeHHOFO BOCIIMTAHMA:

OCO3HAaHHEM JYXOBHBIX IEHHOCTEH POCCUHCKOr0 HapoAa; ChOpMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEACHUSI, CBI3aHHOTO C MPAKTUYECKUM
MPUMEHEHHEM JOCTHKECHUI HAYKU U IeATEbHOCTHIO YICHOT0; OCO3HAHNUEM JIMYHOTO BKIIAAA
B IIOCTPOCHHE YCTOWYMBOIO OYAYILErO.

JcTeTHYECKOE BOCIIUTAHUE:

9CTECTUYCCKUM OTHOUICHHUEM K MUPY, BKIIIO4Yasd 3CTCTUKY MATEMATUYCCKUX 3aKOHOMepHOCT€I>'I,
O6’beKTOB, 3aaad, pemeHHﬁ, paCCY)KHCHHfI; BOCHIPUUMYHNBOCTBIO K MATEMATUUICCKHUM
ACIICKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

dusnyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHUS MPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEpECcax 3/[0pOBOTO
1 Oe30macHOro o0pasa )KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3710pOBbIO (370pOBOE
NUTaHue, cOalaHCUPOBAHHBIA PEKUM 3aHATUHN M OTIbIXA, PETYyJspHas pU3nuecKas
AKTHBHOCTH); (PU3UUECKOTO COBEPIICHCTBOBAHUS, MIPU 3aHATHUSIX CIIOPTHBHO-
03710POBUTEIBLHON JEATENBHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPY/ly, OCO3HAHHEM LIEHHOCTH TPYAOIIO0MS; HHTEPECOM K pa3IN4HbIM
cdepam npodhecCHOHAIBHOM AesITeTLHOCTH, CBI3aHHBIM C MATEMaTHUKOM U ee
MPUJIOKEHUSMHU, YMEHHEM COBEpIIIaTh OCO3HAHHBIN BbIOOp Oyayieil nmpodeccuu u
peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbl; TOTOBHOCTBIO M CITOCOOHOCTHIO K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO HA MPOTSHKEHUN BCEH )KHU3HH,



TOTOBHOCTBHIO K AKTUBHOMY Y4YaCTHIO B PELICHUH NMPAKTUYECKUX 3a/1a4 MaTeMaTHYeCKOU
HaIpPaBJIEHHOCTH.

IKoj0ruyecKoe BOCIUTAHHE!

Cc(OPMHUPOBAHHOCTBIO FIKOJOTUUECKON KYJIbTYphl, HIOHUMaHUEM BIMSHUS COLUAIBHO-
9KOHOMHYECKUX MIPOLECCOB HA COCTOSHUE NPUPOJHON U COLUANILHON CPEbl, OCOZHAHUEM
r7100aJIbHOTO XapakTepa 3KOJ0rMYECKUX Mpo0iIeM; OpueHTaluel Ha IpUMEHEHne
MaTeMaTHYECKUX 3HAHUH JIJIsl peIIeHHs 3a/1a4 B 00JIaCTH OKPYKAIOLIECH Cpeibl,
IUTAHUPOBAHMS ITOCTYNKOB U OLEHKU MX BO3MOXKHBIX MOCJIEACTBUN AJIS1 OKPYKAIOLIEH cpesibl.

HCHHOCTH HAy4YHOI'0 INO3HAHHS:

C(l)OpMI/IpOBaHHOCTBIO MUPOBO33pPCHUS, COOTBCTCTBYIOIIECTO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU U O6HIGCTBCHHOI>1 IIPAaKTUKH, TIOHNMaHUEM MaTeMaTH4eCKOM HAayYKHM KaK
C(bepbl YeJIOBEUECKOH ACATCIIbHOCTH, OTAIIOB €€ PAa3BUTHUA U 3HAYUMOCTHU IJISA pa3BUTHA
LUBUIIN3ALUH, OBJIAACHUEM SI3bIKOM MAaTEMaTHKU U MaTeMaTHYCCKOM KyJIBTypOﬁ KakKk
Cp€ACTBOM IIO3HAHUA MHPA, TOTOBHOCTBIO OCYIICCTBIIATH IIPOCKTHYIO U UCCIICI0BATCIIbCKYIO
ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

MeTanpeaMeTHbIe Pe3yJbTAThI

MeTtanpeameTHble pe3yinbTaThl OCBOSHUS MPOTrpaMMbl yueOHOIo Kypca «Anredpa u Havana
MaTeMaTHYECKOr0 aHAJIN3a» XapaKTePU3YIOTCs OBJIaJCHUEM YHUBEPCAIbHBIMU
M03HABATEJIBLHBIMH JICHCTBUAMH, YHUBEPCAIbHBIMA KOMMYHHKATUBHBIMHU JCHCTBUSMH,
YHUBEPCAJIbHBIMU PETYIATUBHBIMU JI€HCTBUSAMMU.

1) YHuBepcanbHbIe MO3HABATEIbHbIE JICHCTBUS 00eCeunBaOT GOopMHUpPOBaHUE 0a30BBIX
KOTHUTHBHBIX TPOIECCOB 00yYarOMIUXCsi (OCBOCHUE METO/IOB MIO3HAHHSI OKPYKAFOIIETO
MUpa; IPUMEHEHHNE JIOTHYECKHUX, UCCIIEIOBATEIbCKUX OlNlepaluii, yMeHui paboTarts ¢
unpopmarmeit).

bazoBrle jornueckue nelicTBUA.

e BBIABIIATH U XapaKTEPU30BATh CYILIECTBEHHbIE IPU3HAKH MaTEMaTHYECKUX
00BEKTOB, MOHATUHN, OTHOLIEHUI MEXIy NOHITUSIMH; POPMYIUPOBATH
OTIpeieNIeHus TIOHATHI; yCTaHABJIMBATh CYILIECTBEHHBIHN MPU3HAK KJIACCH(PHUKAIIHH,
OCHOBaHUs JJ11 000011I€HUS U CPAaBHEHUS, KPUTEPUU MPOBOIMMOTr0 aHAIN3a,;

e BOCHPUHUMATH, GOPMYIHPOBATE U IPEOOPA30OBBIBATH CYKICHUS: YTBEPAUTEIbHbIE
U OTpHIATeIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

e BBIABJIATH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYNS B
¢dakTax, TaHHBIX, HAOIIONEHUAX U YTBEPKIACHUX; MIpearatb KpuTepuu s
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEYUH;

e JIeJIaTh BBIBOJIBI C HCIIOJIb30BAHNEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U HHIYKTHBHBIX
YMO3AKJIIOUECHHH, YMO3aKIIFOUEHHUH 110 aHAJIOTUH;

e IIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUN
(mpsiMBbIE M OT TPOTUBHOTO), BEICTPauBaTh apryMEHTAIIHIO, IIPHBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYK/IEHUS U BBIBOJIBI;



e BBIOMpATH CIIOCO0 perreHus yueOHoM 3a1a4uu (CpaBHUBATh HECKOJIBKO BApHAHTOB
peleHus, BEIOUpaTh HanboJee MOAXOASIINN C YIETOM CaMOCTOSITEIIEHO
BBIJICJICHHBIX KPUTEPUER).

bazoBrie HUCCICA0BATCIIbCKUEC I[CP'ICTBI/ISI:

e HCIIOJIb30BATh BOIIPOCHI KAK MUCCIIEI0BATEIBCKUI HHCTPYMEHT MTO3HAHUS,
dbopMynupoBaTh BOIPOCH], (PUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY,
yCTaHABIIMBATh UCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATH
CBOIO ITO3UIINI0, MHEHUE;

e TPOBOJIUTH CAMOCTOSITENILHO CINIAHUPOBAHHBIM KCIIEPUMEHT, UCCIIEOBAaHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, sIBJICHHUs, IIpolLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy O0BEKTaMHU, SBICHUSIMH, IIPOLIECCAMU;

e CaMOCTOATEIHHO (HOPMYIHPOBATH OOOOIIEHHS U BBIBOJIBI 10 pe3yIbTaTaM
MIPOBEJICHHOTO HAOJIOICHUSI, UCCIIEIOBAHUS, OIICHUBATH JJOCTOBEPHOCTh
MOJTy4YEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIECHUH;

e TIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIJBUTAThH
MPEANOI0KEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabota ¢ nuapopmanmeii:

e BBIABJIATH JePUIUTHI UHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIIPOC
U JUISL pellieHus 3a/1a4u,;

e BBIOMpaTh HHPOPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTM3UPOBATH,
CHCTEMaTU3UPOBATh U MHTEPIIPETHPOBATh MH(OPMAIIHIO pa3IMYHBIX BUJOB U GOpPM
IIPEJICTaBJICHNUS;

e CTPYKTYpHpOBaTh MH(OPMALNIO, IPEACTABIATH €€ B pa3IMUHbIX (hopMax,
WUTIOCTPUPOBATh TpapUuecKH;

e OIICHMBATH HAJICKHOCTh HHPOPMALIUHU 10 CAMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

2) YHuBepcaibHbie KOMMYHHMKATHBHBIE JICHCTBISI 00eceunBaoT c(h)OPMUPOBAHHOCTh
COLIMAJIbHBIX HABBIKOB 00YUaIOIIUXCS.

OO01eHue:

e BOCIPUHUMATh U (POPMYIHPOBATH CYK/IEHUSI B COOTBETCTBUU C YCIOBUSMHU U
LEJIIMU OOILEHUs; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B
YCTHBIX U MMCbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUS 110 XOAY pELICHUs 3a7auH,
KOMMEHTHPOBATh MOJYyYEHHBIN PE3yibTarT;

e B X0/€ 00CYXJIeHUS 3aJ]aBaTh BOIPOCHI M0 CYLIECTBY 00CYK/1aeMOM TeMBbI,
npoOJeMbl, peraeMoil 3a1a4u, BBICKa3bIBaTh UJIEH, HalleJICHHbIE Ha TIOUCK
pEeIIeHNs; COTIOCTABIISITh CBOU CYXACHHUS C CY>KICHUSIMH IPYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh pa3iIMyUe U CXOJICTBO MO3UIMN; B KOPPEKTHOH (popme
bopMynupoBaTh pa3HOTIACHs, CBOM BO3PAXKECHMUS,

e TPEACTABIATH PE3YJAbTAThl PELIEHUS 3a7aul, SIKCIIEPUMEHTA, UCCIIEI0BAHUS,
MIPOEKTa; CAMOCTOSTENILHO BBIOUPATh (POpMAT BHICTYIUIEHHSI C YUE€TOM 3a/1a4
NPE3EeHTAIMU U OCOOCHHOCTEN ayJAUTOPUH.

CoTpyaHUYECTBO:



e TIOHHMMATh M MCIIOJIB30BATh MPEUMYIIECTBA KOMaHIHOW U MHAMBUAYAIbHOMN pabOThI
IpY PEUICHUH YYeOHBIX 3a/1a4; IPUHUMATh LEJIb COBMECTHOM JIeATEIbHOCTH,
IUTAHUPOBATh OPraHU3aLMI0 COBMECTHON PabOThI, pacpeeNsaTh BUIbI paboT,
JIOTOBApUBATHCS, 00CYKIIATh MPOIECC U PE3yabTAT padOThI; 0000IIaTh MHEHUS
HECKOJILKUX JIIOJIEN;

e y4acTBOBAaTh B IPYIIOBKIX opMax padboThl (00CYKaCHUS, 0OMEH MHEHWUIA,
«MO3TOBBIC HITYPMbI» M HHbIC); BBIIOJIHATH CBOKO YaCTh pabOThI U
KOOPJAWHUPOBATh CBOM JICHCTBUS C JPYTUMH WIEHAMH KOMaH/Ibl; OI[CHUBATh
KayeCcTBO CBOETO BKJIa/1a B OOLIUI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) YHuBepcaibHbIC peryJIaTHBHbIE JICHCTBHS 00ECIICUMBAIOT (POPMUPOBAHHUE CMBICIIOBBIX
YCTaHOBOK U >KU3HEHHBIX HAaBBIKOB JINYHOCTH.

Camoopranuzanus:

COCTaBJIATH IUIaH, AJITOPUTM PELICHUS 3a/1a4H, BBIOMPATh CIIOCOO PEIIEHUs C YIETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapUaHTbI PELICHUI ¢ yueTOM HOBOI MH(QOpMAIIIH.

CaMOKOHTpOJIb:

e BJIAJICTh HABBIKAMHU ITO3HABATEIHHOM pedICKCHH KaK OCO3HAHMS COBEPIIAEMbIX
JIEMCTBUM U MBICITUTENBHBIX IIPOLIECCOB, UX PE3YyIbTAaTOB; BIAJETh ClIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIECCA U PE3YJIbTATA PELICHUSI MaTEMaTUYECKON
3aJ1a4H,

e TPEABUACTH TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh MPU PEIICHUU 33]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATETHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, IAHHBIX,
HalJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJI U YCIOBUSIM, OOBSICHATD IPUUUHBI
JOCTHIKEHUS WM HEOCTHKEHUS Pe3yabTaTOB JESATEIbHOCTH, HAaXOIUTh OIIHOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

HpeI[MeTHI)Ie PE3yabTaTbl

OcBoeHue yueOHOro Kypca «Anredpa U Hauana MaTeMaTHUYECKOI0 aHAJIN3a» Ha YPOBHE
cpeaHero o01ero oopazoBaHusl JOHKHO 00eCeunBaTh JOCTHIKEHUE CIIeTyIOIUX
MpeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB!

10-ii knace

Yuciia 1 BLIYUCICHUSA

OHepI/IpOBaTB IOHATHSAMH. pallMOHAJIBHOC U JIECTBUTEIIFHOE YHUCIIO, OOBIKHOBEHHAS U
JeCATHYHAaA )IpO6I), IMPONLCHTEI.

BremomHATE apI/ICbMeTI/I'-IeCKI/Ie ornecpanru ¢ paivOHAJIIbBHBIMU U JIGﬁCTBHTGJ'IBHBIMH qucJiaMu.



BbImonHATE npuOanKeHHbIE BBIYMCICHUS, UCIIONb3Ys MPaBUJIa OKPYTJIEHUS, 1e1aTh
IIPUKUJIKY U OLICHKY PE3yJIbTaTa BIYUCIICHUM.

OHepI/IpOBaTL IIOHATHAMMU: CTCIICHB C LCJIBIM IIOKA3aTCJICM,; CTaHdapTHAA (popMa 3alIucu
HefICTBHTeHBHOFO qucia, KOpCHb HaTypaHBHOﬁ CTCIICHH, UCIIOJIb30BATh MOAXOAAIIYIO (bOpMy
3allucCu I[CﬁCTBI/ITCJIBHbIX YHUCCI IJId PCIICHUS IMPAKTUYCCKUX 3a/iaq U MPCACTABIICHUA
JaHHBIX.

OnepupoBarh NOHATUAMH. CUHYC, KOCUHYC U TaHI'€HC IIPOU3BOJILHOIO YIJIa; UCIOIb30BaTh
3aMuch MPOU3BOIBHOTO YIJla uepe3 00paTHbIE TPUTOHOMETPUYECKUE (PYHKIIUH.

YpaBHeHHsI 1 HEPABEHCTBA

OnepupoBaTh NOHATUSAMU: TOKJECTBO, YypaBHEHHUE, HEPABEHCTBO; L1EJ10€, PalluOHAIIbHOE,
UppalMOHAIILHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHUE.

BrinmonHsATe mpeoOpazoBaHusi TPUTOHOMETPUYECKUX BBIPAXKEHUN U pellaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrimonHATs ipeoOpa3oBaHys LEbIX, PAIMOHANBHBIX M HPPAIIHOHABHBIX BRIPAKCHUN U
pelaTb OCHOBHBIE TUIIBI LIETBIX, PAMOHAIBHBIX U HPPALMOHAJIBHBIX YPaBHEHUN U

HEpPAaBEHCTB.

[IpuMeHATHh ypaBHEHHUs U HEPABEHCTBA JUIS PELICHHS MAaTEMAaTUYECKUX 3a]1a4 U 3a7a4 U3
pa3nuyHbIX 001acTeil HAyKU U peaNbHOM KU3HU.

MOI[CJ'II/IPOBaTI) PCAIBbHBIC CUTYallu Ha A3BIKE aJ'Il"€6pI)I, COCTAaBJIATH BBIPAKCHHA, YPABHCHUS,
HEPABEHCTBA 10 YCIOBUIO 33Ja4H, UCCIEA0BATh IOCTPOCHHBIE MOJEIN C UCIIOIb30BaHUEM
anmapara aareOpsl.

DyHKIUH U TPaGUKH

OmnepupoBaTh NOHATUAMU . (PYHKIHS, CIOCOOBI 3a1aHusl (PYHKIMH, 001aCTh ONpEIeNeHHs U
MHO>KECTBO 3HaUeHUH QyHKIUH, TpaduK QYyHKIUHU, B3AUMHO 00paTHbIE (YHKIUH.

OnepupoBaTh MOHATUSAMH. YETHOCTb U HEYETHOCTh (PYHKUUHU, HYIH PYHKIIUH, TPOMEKYTKU
3HaKOIIOCTOSIHCTBA.

Hcnonb3oBatek rpaguky GyHKIMHA U1 pelieHns ypaBHEHUH.

Crpouth u uuTaTh rpaduKy JMHEHHON (QYHKIIMH, KBaIpaTUUYHON (PYHKIINH, CTETIEHHON
(YHKIINU C LIETBIM ITOKa3aTeNeM.

Hcnonb3oBate rpaguky GyHKIMHA U1 MCCIeT0BaHMS TPOLIECCOB U 3aBUCUMOCTEH MpH
pElIeHNH 3a]a4 U3 IPYTUX y4eOHbIX MPEAMETOB U pealbHOMN KU3HU; BhIpaXaTh (hopMmynamMu

3aBUCUMOCTH MCIKY BCIIMYNHAMU.

Hagana MmaTeMaTH4eCKOr0 aHAJINA3a



OnepupoBath MOHATHSAMHU: TOCIEI0BATEILHOCTD, apu(pMETHUECKas U TeOMeTpUYecKas
IIPOrPECCUHU.

OnepupoBarh MOHATHAME. OECKOHEYHO yOBIBAIOIIAsi TEOMETPHYECKAsI IPOTPECCHsI, CyMMa
0ecKOHEYHO YyOBbIBAIOLIEH reOMEeTPUUYECKON MTPOrPeCCUu.

3al[aBaTB MMOCJICAOBATCIIBHOCTU pa3JINYHbIMU crocodaMu.

Hcnonp30BaTh CBOMCTBA MOCIIEI0BATENIBHOCTEN U IPOIPECCHU 1711 pELIEHMsI pEaJIbHBIX 3a/1a4
IIPUKJIQJHOTO XapakTepa.

MHuo:xecTBa H JJOTHKA
OHepI/IpOBaTI) IIOHATUSAMMU. MHOXECTBO, OHGpaHI/II/I Haa MHOXCCTBAMM.

Hcmonn3oBaTh TeOpeTI/IKO-MHO)KCCTBCHHHﬁ afrmnapar Ajid OornucCaHus pCajibHbIX ITPOLCCCOB U
HBHCHHﬁ, I[IpU pCUICHUH 3a1a4 U3 JPYIrux y‘le6HBIX npeaAMCTOB.

OnepupoBaTh MOHATHAMU. ONPENICTICHUE, TEOPEMA, CIICICTBHE, T0KA3aTEIIbCTBO.
11-i1 kiaace
Yucia 1 BLIYHCTCHUA

OHepI/IpOBaTI) IMOHATHAMU. HATYPAJIbHOEC, LEJIOC YMCII0, MCIIOJIb30BATh IIPU3HAKU ACIIUMMOCTH
LOCJIbIX YHUCCII, PA3JIOKCHHUEC YKUCIIa Ha IIPOCTBIC MHOXXHWUTCIIN AJId PCHIICHUSA 3a1a4.

OHepI/IpOBaTI) IIOHATUEM: CTCIICHDb C palrOHAJIBHBIM IMOKA3aTCIICM.

OnepupoBath NOHATHUAMHU: JIOTapudM Yucia, JECATUYHbIE U HATypaJIbHbIE JIOTapU(PMBI.
YpaBHeHHs M HEPABEHCTBA

ITpuMeHATH CBOICTBA CTETIEHU [Tl TPe0Opa30BaHUs BEIPAXKEHUI; ONepUpOBaTh MOHATUSAMMU:
IMOKa3aTCJIbHOC YPABHCHUEC U HepaBeHCTBO; pe€miaTb OCHOBHBIC THIILI TOKA3aTCIbHBIX
YPaBHEHUH U HEPABEHCTB.

BeimonHaTe npeoOpa3oBaHus BEIPAXKEHUH, COAEPIKAIIMX JIorapu(MBbl; OIEpHUpOBaTh
TIOHATUSAMU. norapmbMqucxoe YpPaBHCHHUEC U HepaBeHCTBO; peuraTb OCHOBHBIC THUIIbL
Jorapu(pMHUUECKUX YpaBHEHUN U HEPABEHCTB.

Haxonuts pemenust mpocTeNIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OrnepupoBaTh NOHATHAMU: CUCTEMA JIMHENHBIX YPABHEHUH U €€ PEIICHUE; NCII0Ib30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUU NI PELLICHUS IPAKTUYECKUX 3a1ad.

Haxonute pemenns npocTelmmx CUCTEM U COBOKYITHOCTEN pallMOHAJIIBHBIX YPABHEHUN U
HEpPaBEHCTB.



MonenupoBaTh peaibHble CUTYal[UU Ha S3bIKE aareOpbl, COCTaBIISTh BhIPAKEHUS, ypaBHEHUS,
HEPAaBEHCTBA U CUCTEMBI 110 YCIIOBUIO 3a/1a4M, UCCIIEI0BAaTh IOCTPOESHHBIE MOJIEIH C
UCIIOJIb30BaHUEM arrapara anreOphl.

DOYyHKUMH U TPaPuKu

OmnepupoBarh MOHATUSAMHE: TIepHOANYEcKast QYHKIHS, MTPOMEKYTKH MOHOTOHHOCTH
(GYHKIIUH, TOUYKHU SKCTpeMyMa (pyHKIKY, HanOobllee U HauMeHblIlee 3HaueHus: QyHKIIUU Ha
MIPOMEKYTKE; UCIOIB30BATh UX JJISl HCCIeI0BaHUs (DYHKIINH, 3alaHHON TpauKoM.
OmnepupoBath MOHATUSAMHE: TPa(QUKN MOKA3ATEIBHOM, TOrapUPMHUECKON U
TPUTOHOMETPHYECKHUX (YHKIIHMI; n300pakaTh UX Ha KOOPAUHATHOM IJIOCKOCTU U

HCIIOJIB30BATh JUIS PELICHUs YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH TPaQUKH JTMHEWHBIX YPaBHEHHH U UCIIOJIB30BATh
UX JUISl PELICHUs CUCTEMBI TMHEMHBIX YPAaBHEHUH.

Hcnonb3oBatk rpaduku GyHKINN IS UCCIISIOBAHUS TPOIIECCOB M 3aBUCUMOCTEH U3 IPYTHX
y4eOHBIX AUCLUILIHMH.

Hagaja MmaTeMaTH4€CKOI0 aHAJIH3Aa

OnepupoBaTh NOHATUSAMU. HENIPEPbIBHAS (QYHKIUS; IPOU3BOAHAS (DYHKIIMHU; UCTIOIb30BATh
reOMEeTpUUYECKUN U PU3NYECKUI CMBICI IPOU3BOIHON JJIsl pELIECHUS 3a/1a4.

HaxoauTh npon3BoaHbIE 3JIEMEHTAPHBIX (QYHKIIN, BBIYUCISATH TIPOU3BOIHBIE CYMMBI,
MIPOU3BENICHUS], YACTHOTO (hYHKIIUM.

Hcnonb30BaTh MPOU3BOIHYIO ISl HCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTB U 3KCTPEMYMBI,
IPUMEHSATH PE3yIbTAaThl UCCIIEAOBAHUS K IOCTPOECHUIO TPaUKOB.

Hcmonn3oBaTh MMPOU3BOJHYIO JJI HAXOXKACHUA HAWITYUIICTO PCHICHUS B IIPUKIIAAHBIX, B TOM
YHUCJIC COIUAJIbHO-OKOHOMHUYCCKUX, 3aJavdax.

OmnepupoBaTh MOHATUSAMHU: IEpBOOOpa3Hast U MHTErpall; HOHUMATh F€OMETPUUECKUHN U
(bu3nyecKkuil CMbICT UHTETpaJa.

HaxomuTh mepBooOpa3HbIe 2JIeMEHTApHBIX (DYHKIIHIA; BBIYHCIISATH HHTETpall o hopmyrie
Herorona—JleiiOuuma.

Pemrats IMPUKJIAAHBIC 3a/1a4M, B TOM YHCJIC COONUATIbHO-OKOHOMHNYECKOTO U (1)I/I3I/I'-ICCKOFO
XapaKkTepa, CPpEACTBAMU MATEMATUYCCKOT'O aHAJIN34a.

Coaep:xanue yueOHOro Kypca
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Yucia 1 BLIYHCICHUSA

Panmonanbshblie ynciaa. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, IPOLIEHTH], OECKOHEUHbIE
nepuoanveckue Apoou. ApudmMernueckre onepanuy ¢ paluoHaIbHBIMHA YHCIaMH,
peoOpa3oBaHus YNCIOBBIX BhIpaKeHUH. [IpumeHenue 1pobeii u MpoLEeHTOB AJIs pelieHus
IIPUKJIAHBIX 3a/1a4 U3 Pa3JIMYHBIX OTpACied 3HAHUU U pealbHOU KU3HU.
JlelicTBUTENbHBIE UnCiia. PainoHanbHble U HppallMOHATIBHBIE YUCIa. ApU(pMETHYECKHUE
OTIEepaLluy C JeHCTBUTENLHBIMU unciiaMu. [IpuOnKkeHHbIe BEIYUCIICHUS, TPaBHUIIa
OKPYIJICHUS, IPUKHJIKA U OLIEHKA PEe3yJIbTaTa BBIYUCICHUN.

Crenens ¢ nenbiM nokaszaresneM. CTangapTHas popmMa 3anicH JeHCTBUTENIBHOIO YHCIIA.
Hcnonp3oBanne moaxo el GopMbl 3aucu AeHCTBUTEIBHBIX YHCEI IS PELICHUS

MNPAaKTUYCCKUX 3ada4 U MMPCACTABJICHNA JaHHbIX.

ApudmeTnueckuii KOpeHb HaTypaibHOU cTeneHu. JlefcTBus ¢ apupMETHUECKUMH KOPHSIMHU
HATypaJbHOU CTEIICHMU.

CuHyc, KOCHHYC ¥ TaHT'€HC YHCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC
YHCJIOBOI'O apryMeHTa.

YpaBHeHHsI M HEPABEHCTBA
ToxnmecTBa U TOXKIECTBEHHBIE TPEOOPA3OBAHUS.

IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHbIE TPUTOHOMETPUUYECKHUE
(bopMyIIBI.

VYpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTo1 HHTEPBAJIOB.
Pemenue nensix u IpoOHO-palIMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pemenue nppannoHanbHbIX YpaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKUX YPABHEHUN.

[IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3a]1a4 U 3a7a4 U3
pa3nuYHbIX 0071acTeil HAyKH U peaNbHOM KU3HU.

DYyHKUMH U TPapuKu
Oynk1us, crnocoosl 3ananus GyHkun. ['papux Gynkun. Bzaumuo odpatHble QyHKIHH.

Ob6nacTh ornpenenaeHus: 1 MHOKeCTBO 3HadeHni Gpynkuuu. Hymu pynkiuu. [IpomexyTku
3HAKOIOCTOSIHCTBA. YeTHbIE U HEUETHBIE (PYHKITUH.

CrenenHas GyHKIHMS C HATYypaJlbHBIM U LIEJbIM NoKa3aTteneM. Ee cBoiicTBa u rpaduk.
CoiicTBa 1 rpaguK KOpHsI N-i cTeneHu.



Tpuronomerpuyeckas OKpy>KHOCTb, OIIPe/IeICHUE TPUTOHOMETPUUECKUX (PYHKIIHIMA
YHCJIOBOI'O apryMeEHTa.

Hauana MmaTeMaTH4eCKOr0 aHAJIN3A

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

Apudmerndeckas U TeOMETpUUYECKas mporpeccuu. beckoneuHo yoObIBaromas
reomerpuueckas nporpeccusi. Cymma 0€CKOHEUHO yObIBaroIIel reoMeTpUuIecKoit
nporpeccuu. Popmyiia CIOKHBIX IPOLEHTOB. MCIOabp30BaHNe NPOTrPECCUH ISl PELICHUS
peanbHBIX 3a/1a4 IPUKJIAJHOrO Xapakrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepaiuu Haj MHOkecTBamu. J(uarpammel Ditnepa—Benna. [Ipumenenne
TEOPETHUKO-MHOKECTBEHHOT'0 arnmnapara Jjisl ONMCAHUS PEeATIbHBIX POLIECCOB U SIBJICHUH, IIPU

peleHnH 33aa4 U3 APYruX YIeOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CIeACTBHE, T0KA3aTEILCTRO.
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Ymucna v BoIYMCICHUSA

Hatypanbnble u nensie yncina. [I[pu3Haky 1eIMMOCTH LEIbIX YUCE.

Crenens ¢ palluOHAIBHBIM Moka3aresieM. CBOMCTBA CTETICHH.

Jlorapudm uncna. JlecaTUUHbIE U HATYypaJIbHBIE JTOTapH(PMBI.

YpaBHeHHs M HEPABEHCTBA

[IpeoOpa3oBanue BbIpaxeHHH, copepKaluX JOrapu(MBbl.

[IpeoOpa3oBanHue BbIpaXeHHH, COAEPKALIUX CTENIEHHU C PallMOHATIbHBIM ITOKA3aTEJIEM.
[Iprmepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA.

CucreMbl TMHENHBIX YpaBHEHUN. Perienne npukiIagHpIX 3a7a4d ¢ IOMOIIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMsl 1 COBOKYITHOCTH palflMOHAJIbHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB.



IIpuMeHeHNne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEMaTHYECKHX 3aa4 U 3aJa4
U3 PA3JIMYHBIX 00JIACTEH HAYKU U PEaIbHOM KHU3HH.

DOYyHKUMH U TPapuKu

Oyukuus. [lepuoguueckue Gpynkuuu. [IpomexxyTku MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl
1 MUHUMYMBI QyHkinn. Hanbomnbiiee 1 HauMeHbIee 3Ha4eHne (PYHKIUN HA TIPOMEKYTKE.

Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U Tpa(uKH.

[TokazarenbHast u norapudmudeckas QyHKIHH, UX CBOWCTBA U I'padUKH.
Hcnonp3oBanue rpaduKoB GYHKIMHA IS pEIICHNs] YPaBHEHNH U JIMHEHHBIX CUCTEM.
Hcnonp3oBanue rpadKoB (GYHKIHMHA IS KCCIICIOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
KOTOPBIE BOHUKAIOT NIPU PEHICHUH 33/1a4 U3 JPYTrUX YUeOHBIX IPEAMETOB U PeaTbHOM
KHU3HU.

Hauyasa MaTeMaTH4YecKOro anajan3a

HenpepeiBable pyHKIIMN. MeTO MHTEPBAIOB IS PEIICHUS HEPABCHCTB.

[TpousBoanas ¢pynkuuu. ['eomerpuaeckuit 1 GU3MIECKHl CMBICIT TPOU3BOIHOM.

[Ipon3BoiHbIE A1€MEHTAPHBIX PYHKIMNA. DPOPMYIIbl HAXOXKACHUS IPOU3BOHON CYyMMBI,
IIPOU3BECHUS U YACTHOTO (DYHKIIHIA.

[IpumeneHne Mporu3BOJHON K HCCIEI0BaHUIO (QYHKIIMH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxxaeHune HarnOoIbIIero 1 HAMMEHbIIETo 3HaUYeHNs (PYHKIIMU Ha OTpe3Ke.

[TpumMeHeHre TPOU3BOIHON JJIsl HAXOXKACHUS HAWITYYIIEro pelieH s B MPUKIJIAIHbIX 3aauax,
IUIsL OTIPEJIEJIEHUS] CKOPOCTH IIPOLECCa, 3a1aHHOr0 ()OPMYIION WU IPaUKOM.

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reomeTpudeckuii U puzndeckuii cMpici. Berancnenue uarerpana mo popmyie
Herorona—JlenOuuma.

Temarnuyeckoe mIaHUPOBaHME

s
10-i kJacc
Ne HaumenoBanue KosanuecTBo yacos DJIeKTPOHHbIE
n/_n pa3iesioB U TeM (um¢posbie)
NPOrpamMMbI Bcero | KonTpoabnsbie | [IpakTuyeckne o0pazoBaTebHbIE

padoThI padoThI pecypesl




ONEKTPOHHBIN
00pa3oBaTeNbHbIHI

MHoxecTBa pecypc «lomarinue
parMOHAIBHBIX U 3amanus. CpengHee
1 JIEHCTBUTENILHBIX 14 1 o01ee
yncell. ParmonanbHbie oOpasoBaHue.
ypaBHEHUS U Anrebpay, 10-11
HEpaBEHCTBA kiacc, AO
«3maTeanpcTBO
"[IpocsemnieHue"»
Tpenaxep «O6mako
OyHKIMH U TpadUKH. 3HAHWA».
2 | CreneHns ¢ 1ieiabM 6 Maremaruka. 10
IOKa3aTejIeEM kiacc, OO0
«Pusukon JIad»
Apudpmernueckuii
KOPEHb N-i CTETICHH.
3 | UppamuoHnanbHbIe 18 1 <.>
ypaBHEHUS U
HEpaBEHCTBA
Dopmyiibl
TPUTOHOMETPUH.
4 |™P P 22 1 <.>
TpuronomeTpudeckue
ypaBHEHUS
5 ITocnemoBaTeIbHOCTH 5 <. >
Y TIPOTPECCUU
IToBTOpEHME,
00o001IeHne,
6 » 3 1 <.>
CHCTEMAaTHU3ALUS
3HAHUHU
OBHLIEE KOJIMYECTBO
YACOB I10 68 4 0
[TPOI'PAMME
11-i kaacc
KosmmuecTBo yacos JIEKTPOHHBIE
HaumeHnoBaHnue
Ne a3/1eJI0B U TEM (wnpposbie)
o/ pa3i Beero Kontpousbnsbie | [IpakTuueckue oGpa3soBaTeJbHbIE
HporpaMMel padoThI padoThI pecypes




ONEeKTPOHHBIN

Crenens ¢ o0OpasoBaTebHBIN
parroHaIbHBIM pecypc «Jlomarnraue
MOKAa3aTeJIeM. 3ananus. Cpennee

1 [Toka3zarenbpHas 12 olree
byHKIIHS. obOpasoBaHue.
[ToxazarenbHble Anrebpay, 10-11
ypaBHEHUS U kiacc, AO
HEpaBEHCTBA «31arenscTBO

"[IpocsemieHue"»
Jlorapudpmuueckas Tpenaxep «Obmako
byHKIHS. 3HAHUW».

2 | Jlorapudpmuueckue 12 Maremaruka.
ypaBHEHUS U 11 knacc, OOO
HEPABEHCTBA «DwusukoH Jlad»
Tpuronomerpuueckue
GYHKIMHY U UX

3 |rpadukn. 9 <..>
Tpuronomerpuyeckue
HEpaBEHCTBA
[IpousBoaHas.

4 | IlpumeneHue 24 <..>
MIPOU3BOIHOMN

5 HuTerpan u ero 9 <. >
IPUMCHCHUS

6 | Cucrembl ypaBHEHUI 12 <..>

7 HatypanbHble U 11eb1e 6 < >
qrcia
IToBTOpEHUE,
o0o01enue,

8 » 18 <.>
CUCTeMaTU3aIIHs
3HAHUHI

OBIIEE KOJIMYECTBO

YACOBIIO 102

I[TPOT'PAMME




