Pabouast nporpamMmma y4e0HOro Kypca «AJiredpa 1 Hayajla MaTeMaTHYeCKOI0 aHAJIN3a»
0a3oBoro ypoBHs aJs1 ooyyammmxcst 10-11-x kiaccos

IHosicHUTEABbHAA 3aAIIMCKA

PaGouas nporpamma y4ebHOro Kypca «Anredpa v Hayajla MaTeMaTHYECKOTO aHAIIN3a)
6azoBoro ypoBHs st o0yuatonuxes 10-11-x kmaccoB MBOY «Cpennsist mikoma Ne 45
pa3paboTaHa B COOTBETCTBUHU C TPEOOBAHUSIMHU:

e  @epepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 o6pazoBanuu B Poccuiickoii
Denepaununy;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHnu GpeaepaaibHOro
rOCyJapCTBEHHOTO 00pa30BaTeIbHOI0 CTaHAAPTA CPEIHETO 00IIero 00pa3oBaHUsY,

o mnpukaza MunmnpocsemeHus ot 18.05.2023 Ne 371 «O6 yTBep:xaeHuu ¢eaepaibHoi
00pa3oBaTeNbHON MPOTpaMMBbl CPETHET0 00IIEeT0 00pa30BaHUSY,

o mnpukaza Munmnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3alliH U OCYIIECTBIICHHS 00Pa30BATEIBHON NEATETLHOCTH 110 OCHOBHBIM
00111€00pa30BaTEIbHBIM ITPOrpaMMaM — 00pa30BaTEIIbHBIM ITPOrPaMMaM
Ha4aJIbHOTO OOIIIEr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHus»,

e CII2.4.3648-20 «CanuTtapHO-3MHIEMUOIOTUYECKUE TPEOOBAHUS K OpraHU3alusIM
BOCTIMTaHUS U OOYUEHUS, OTJBIXA M O3JJOPOBJICHUS JCTCH U MOJIOICHKI,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «'urueHnueckre HOpMaTUBBI U TPeOOBaHUSI K 00ECIICUECHHUIO
Oe3omacHoCTH U (WIK) OE3BPEIHOCTH IS YeJIOBEKa (PaKTOPOB CPEIbl OOUTAHUS,
YTBEP)KJICHHBIX TOCTAaHOBJIEHUEM IJIaBHOTO caHUuTapHOro Bpaya ot 28.01.2021 Ne
2;

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

e y4eOHOTO IUIaHa CpeTHETo 00IIero 00pa3oBaHus, yTBEpKIeHHOTo mpukazoM [ BOY
«Cpenusis mikona Ne 1y ot 28.08.2025 Ne 145 «O BHEeceHUM W3MEHEHUH B
OCHOBHYIO 00pa30BaTeIbHYI0 MPOTpaMMy CpeIHEro o0IIero o0pa3oBaHusy,

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

PaGouas mporpamma opreHTHpOBaHA HA 11E€BbIe TPUOPHUTETHI, CHOPMYIUPOBAHHBIE B
benepaibHON pabouelt mporpaMme BOCIIUTaHUs U B paboueit mporpamme Bocnutanus MbOY
«Cpennsist mkomna Nod5y.

PaGouas mporpamma yuebHOro Kypca «Anredpa v Hayalla MaTeMaTHYECKOTO aHAITN3a)
0azoBoro ypoBHs s oOydaronuxcst 10—-11-x kiraccoB pa3paboTaHa Ha OCHOBE
®denepalbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTENFHOTO CTaHIApTa CPETHETO OOIIETOo
o0Opa30BaHMsl, C yU€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUH, MPEABSIBISIEMbIX K
MaTeMaTHYeCKOMY 00pa30BaHUIO0, U TPAIUIIH poccuiickoro obpa3oBanus. Peanuzanus
IporpamMmaI o0ecrieunBaeT OBJIAACHUEC KIIFOYCBBIMU KOMIICTCHIINAMU, COCTABIAOIINMU
OCHOBY JIJIsl CAMOPA3BUTHS U HETIPEPHIBHOTO 00pa30BaHUs, [IETOCTHOCTH OOIIEKYIbTYPHOTO,
JIMYHOCTHOI'O 1 ITO3HABATCJIBbHOI'O PAa3BUTHA JIUYHOCTHU 06yqafo1m/1x051.



VYuebHblil Kypc «Anredpa ¥ Hayaja MaTeMaTUIECKOTO aHaJIM3a» 00eCIIeYBAET
MHCTPYMEHTAJbHYIO 0a3y JJIsl H3YUeHHS BCEX €CTECTBCHHO-HAYYHBIX KYpCOB, (GOpPMUPYET
JIOTMYECKOE U a0CTPAKTHOE MBIIUIEHHE 00YJaIOMIUXCSI HAa YPOBHE, HEOOXOJUMOM ISt
OCBOEHHSI y4eOHBIX KypcOB MH(OPMATHKH, OOIIECTBO3HAHMS, HCTOPHH, CIIOBECHOCTH. B
paMkax yueOHOro Kypca «Airedpa 1 Hauaja MaTEMaTUYECKOTO aHAJIM3a» o0yJarolmuecs
OBJIaJICBAIOT YHUBEPCATBHBIM S3bIKOM COBPEMEHHOM HayKH, KOTOpast OPMYIHPYET CBOH
JOCTIDKEHHS B MaTeMaTH4ecKoil popme.

Kypc anre6ps! 1 Hayas MaTeMaTHUECKOIr0 aHAJIM3a 3aKJIa/1bIBAET OCHOBY JUIsl YCIIEIIHOTO
OBJIA/ICHUS 3aKOHAMU (U3UKU, XUMHUU, ONOJIOTUH, TOHUMaHHsI OCHOBHBIX TEH/IECHIUI
HSKOHOMHKH U 00OIIECTBEHHOH JKU3HH, TI03BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IUGPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO UCIOJIb30BATh UX B IIOBCEAHEBHOM
XKU3HU. B TO e BpeMs oBilafieHHe a0CTPAaKTHBIMU U JIOTUYECKU CTPOTUMU
MaTeMaTHYEeCKUMU KOHCTPYKIUAMU Pa3BUBAET YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBATh HCTUHHOCTH YTBEPIKJICHHSI, UCTIOIH30BaTh 0000IIEHNE U KOHKPETH3AIIHIO,
abcTparupoBaHue U aHAJIOTUIO, POPMUPYET KpeaTUBHOE M KPUTHUYECKOE MbllIeHHe. B xone
M3Y4EHHUs aareOpbl U HayaJl MaTEMaTHYECKOI0 aHaJIM3a B CTapllel MIKoJIe yJyaliuecs
II0JIY4arOT HOBBIM ONBIT PELICHHS IPUKIIAAHBIX 3a/1a4, CAMOCTOSATENBHOIO IOCTPOCHHUS
MaTE€MaTHYECKUX MOJENIEH peabHbIX CUTyallui U HHTEPIPETALUH IT0JYyYEHHBIX PELICHUH,
3HAKOMSATCA C IPUMEpPaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEHN B IIPUPOJIE, HAYKE U B
HCKYCCTBE, C BBIJAIOIIUMHUCI MATEMAaTUYECKUMH OTKPBITUAMHU U UX aBTOPAMHU.

Kypc o6iagaer 3HaunTeIbHBIM BOCIIUTATENbHBIM IIOTEHIIMAIOM, KOTOPBIN pealn3yercs Kak
yepe3 yueOHBIH MaTepHa, COCOOCTBYIOMMN (POPMUPOBAHNIO HAYYHOTO MUPOBO33PEHH,
TaK U yepe3 cnenuduky yueOHo! AesaTenbHOCTH, TPEOYyIOIel CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, IPOJIOJKUTEIbHON KOHLIEHTPALlUY BHUMAHUs U OTBETCTBEHHOCTH 3a
MIOJTyYEeHHBIH pe3ynbTar.

B ocHoBe MeToMKM 00y4eHus anreOpe U HayajaaM MaTeMaTUYecKOro aHajau3a JISKUT
NeSITeIbHOCTHBIN MPUHIUI O0yUEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTI0 aHaJIM3a» BKIIOYAET CIeyIoIue
coJiepKaTeIbHO-METOANYECKHEe TUHUM: «Hucna u BerauciaeHus», «OyHKIUU U TpapuKm»,
«YpaBHEHHS U HepaBeHCTBay», «Hauana MaremaTndeckoro aHanusza», «MHOXecCTBa U
noruka». Bce ocHOBHbBIE COJEpKATENIbHO-METOANYECKHE JTMHUH U3YYat0TCs Ha MPOTSKEHUU
JBYX JIeT 00yueHHsl B cTapliel MIKoJje, ECTECTBEHHO JOMOIHAS APYT IpYyra U MOCTETEHHO
HACBIIAsICh HOBBIMU TEMAMH U pa3zenamMu. JJlaHHBIN Kypc SBIsSE€TCS MHTETPATUBHbIM,
MOCKOJIbKY 00bEIUHSET B ce0e coiep)KaHue HECKOJIBKMX MaTeMaTHYeCKUX JAUCIUIIINH:
anredpa, TPUTOHOMETPHS, MaTEMAaTUYECKUI aHalIu3, TEOpUsl MHOXKeCTB U Jip. [1o mepe Toro
KaK yyalluecs OBJaJIeBaloT Bce 0osiee MUPOKUM MaTeMaTHUECKUM alapaToM, y HUX
MOCIIe0BATENBHO (POPMUPYETCS U COBEPIICHCTBYETCSI YMEHUE CTPOUTh MATEMAaTHUYECKYIO
MOJIeJIb PeaTbHOI CUTYyalluy, IPUMEHATh 3HAHUS, TOJIyYeHHBIE B Kypce «Anredpa 1 Havyaja
MaTEeMaTHYECKOr0 aHaJIN3ay, 7Sl pELIeHHs] CaMOCTOATEIbHO CHOPMYITUPOBAaHHON
MaTeMaTHYECKOM 3aJjauy, a 3aTEM UHTEPIPETUPOBATh MOJyUYEHHBIN PE3yIbTaT.

ConepxaTenbHO-MeToAnYecKast TMHUA «HUnciaa u BRIYMCICHUSD 3aBepIIaeT (OpMHpPOBAHUE
HAaBbIKOB HCIIOJIb30BaHUS IEHCTBUTENBHBIX YUCEI, KOTOPOE ObLIO HA4aTO B OCHOBHOM HIKOJIE.
B crapieii mkosne ocoboe BHUMaHKE yenseTcss pOpMUPOBAHUIO IPOUHBIX
BBIUYHCIIUTENbHBIX HaBBIKOB, BKJIIOUAIONIUX B €05 MCIOIb30BaHUE PA3IUYHbBIX (POPM 3amucu
JEMCTBUTEIBHOTO YNCIIA, YMEHHUE PALIMOHAJIBHO BBIIOIHATH JEHCTBUS C HUMH, AEIaTh



MPUKUIKY, OIICHUBATh pe3yabTaT. OOydaroniuecst Ioay9JaroT HaBBIKU MPUOITKEHHBIX
BBIYMCIICHHH, BBITIOJTHEHUS JEHCTBUN ¢ YUCIIAMH, 3alTMCAHHBIMU B CTaHJApTHOU (hopme,
KCIIO0JIb30BaHUSI MATEMaTUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAXKECHUH.

JIunus «YpaBHEHUS U HEPABEHCTBA» pEaM3yeTcsl Ha MPOTSHKEHUH BCEro 00y4YeHHS B
CTapllel IIKOJIE, IOCKOJIBKY B KaXJI0M pa3Jiesie MporpaMMbl IIPEAYCMOTPEHO pELICHUE
COOTBETCTBYIOLIHX 3a7a4d. OOyJaromuecs OBIaeBAIOT Pa3IMYHBIMU METOJIAMH PEILICHHS
LEeNbIX, PAllMOHATbHBIX, HPPALMOHAIBHBIX, TOKA3aTENbHBIX, JIOrApUPMUIECKUX U
TPUTOHOMETPUUECKUX YPaBHEHUI, HEpaBEHCTB U UX cucTeM. llonyueHHble yMeHUsI
HCIOJIB3YIOTCS IPU UCCIIEI0BAaHUHU (YHKIIHH C TOMOIIBIO TPOU3BOJHON, PELICHUH
MPUKIIAJHBIX 33124 U 33]]a4 Ha HaXO0XKJICHHE HanOOIbIINX U HAMMEHBIINX 3HAYCHUN
¢bynkun. JlanHas coneprxaTenbHas JMHUS BKIIOYaeT B ce0s Takke GOpMUPOBAHUE YMEHHIM
BBINOJIHATH PacdeThl 0 (opMysaM, IpeoOpa30BaHus EIbIX, PALMOHATBHBIX,
HMPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, @ TAKIKE BBIPAXKEHUI, COAEPIKAILUX
cTeneHu u jorapudmel. brarogaps nzydenuro aareOpanueckoro MmaTepuasia NpouCcXoauT
JalbHeIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIICHUS yJaIlIuXcs,
(bopMHPYIOTCSl HABBIKK JCTyKTHBHBIX PACCYXICHUH, pabOTHI ¢ CAMBOJIBHBIMH (hOpMaMH,
Mpe/ICTaBICHHs 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEN B BUJIE PAaBEHCTB M HEPAaBEHCTB. Anredpa
npeuiaraet 3pPpeKTUBHbIE HHCTPYMEHTHI 7Sl pEIICHUS MPAKTHYECKUX U €CTECTBEHHO-
Hay4yHBIX 3aJ1a4, HarJIsHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKA HAYKH.

ConepxatenbHo-MeToandeckas THHAA «DyHKINU U TpaduKm» TECHO epeIuIeTaeTcs C
JPYTUMH JTUHUAMH Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 33JJa€T I10CJIEJ0BATEIbHOCTD
W3YYCHHS MaTepuaia. M3ydeHue cTerneHHoH, MoKa3aTeaIbHOM, JJorapuMUIeCKOl 1
TPUTOHOMETPUUYECKUX (DYHKLMH, X CBOMHCTB U Ipa)MKOB, UCIOIb30BaHUE (PYHKIMH 15
pelIeHns 3a/1a4 U3 IPYruxX yueOHbIX MPEIMETOB U peaIbHON XKU3HU TECHO CBSA3aHO KaK C
MaTEMaTUYECKUM aHAIM30M, TaK U C PEIICHUEM ypaBHEHUN U HepaBeHCTB. [Ipu aToM
00J1bI1I0€ BHUMaHUE yaeseTCcsl JOPMUPOBAHUIO YMEHHUS BhIpakaTh GopMyaMu
3aBHCUMOCTH MEX/1y pa3IMYHbIMU BETMUMHAMH, UCCIIEI0BATh MOJTy4YeHHbIE (DYHKIUH,
CTPOMUTH UX Tpaduku. Matepuai 3Toli cosiepkaTeabHON JIMHUM HAlEJIEH Ha pa3BUTHE
YMEHUH U HAaBBIKOB, [TO3BOJIAIOIINX BBIPAKATh 3aBUCHUMOCTU MEXIY BEIMYUHAMU B
pa3nu4HOM opMe: aHATMTUYECKOH, Tpadudeckoil u cioBecHou. Ero nzyuenue
CIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUECKOTO MBILIUIEHUS, CIOCOOHOCTH K 0000IEHUIO U
KOHKPETH3aL1H, UCIIOJIb30BAHUIO AHAJIOTHM.

ConepxarenbHas nuHuA «Hadana MaTeMaTndeckoro aHaan3a MO3BOJISIET CYILIECTBEHHO
pacIIMpUTh KPYr KaKk MaTeMaTHYECKUX, TaK ¥ MPHUKJIAAHBIX 3aj1a4, TOCTYIHBIX
00y4aroImuMcsl, Y KOTOPBIX MOSBIISIETCSI BO3MOYKHOCTD UCCIIEIOBATh U CTPOUTH TPAPHKH
GbyHKIMH, OnpeaensTh UX HanOOobIINe U HAaMMEHbIINE 3HAU€HUs, BBIUUCIIATH TUIONAAN
¢buryp 1 00beMbl T, HAXOJUTh CKOPOCTH U YCKOPEHMsI polieccoB. JlanHas

coJiep KaTeNbHas JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH MOCTPOSHHSI MAaTEMAaTHUYECKUX
MOJIeNIeH pealTbHbIX CHUTYallui, HaX0XKICHHsI HAWTYUYIIeTO PEIICHHS B TPUKIIAIHBIX, B TOM
qHciie COLMATbHO-9KOHOMUYECKHX, 3a/jauaX. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOT0
aHaJIn3a CIIoCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (POPMANbHO-IOTHYECKOTO U KPEaTUBHOTO
MBILUIEHUS, HOPMUPOBAHUIO YMEHUN pPaclO3HABAThH MPOSIBICHHS 3aKOHOB MaTEMAaTUKU B
HayKe, TeXHUKe 1 UcKyccTBe. O0yJaromuecs y3HalOT O BBIIAOIINXCS Pe3yiIbTaTax,
MOJTyYEHHBIX B XOJI€ Pa3BUTHUSI MAaTEMaTUKH KaK HayKH, U UX aBTOPaX.

COllep)KaTeJ'H)HO'MeTO)II/I'-IeCKaH yHuA «MHOXKECTBa U JIOTHKA» B OCHOBHOM ITOCBSIIICHA
9JICMCHTaM TCOPUHU MHOKCCTB. TeopeTI/IKO-MHO)KeCTBCHHBIe MPpEACTaBJICHUS IPOHU3BIBAOT



BECh KypC LIKOJBHOW MaTeMaTHKH M MpeIaraloT Hanboiee yHUBepCaIbHBIN SA3BIK,
00BbEIUHSIOIINI BCE pa3/ieibl MATEMATUKH U €€ MIPUIIOKEHUN, OHU CBSI3bIBAIOT Pa3HbIE
MaTeMaTHYECKUE NUCLUIUIMHBI B eIuHOE 1ienoe. [103ToMy BakHO 1aTh BO3MOKHOCTh
LIKOJIBHAKY TIOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHON MAaTEMATHKH U
HCIIOJIB30BATh €ro0 JUIS BBIPAKEHUSI CBOMX MBICIICH.

B kypce «Anredpa u Hauajza MaTeMaTH4YECKOIO aHAIN3a» IIPUCYTCTBYIOT TaK)KE OCHOBBI
MaTEeMaTHYECKOIr0 MOJICTUPOBAHUS, KOTOPbIE MPU3BAHbI CHOPMUPOBATH HABBIKU TTOCTPOCHUS
MOJIeJIeH pealIbHBIX CUTYallui, UCCIIEIOBAHUS 3TUX MOJIENIEH C MOMOIIBIO amnmapara anre0pbl
Y MaTeMaTUYECKOT0 aHallu3a U UHTEePIIPEeTalliy OTy4YeHHBIX pe3yibTaToB. Takue 3aganus
BILJIETEHBI B KaX/IbII U3 pa3/I€JIoB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall Kypca IIUPOKO
UCIIOJIb3YETCs IS pelieHUs MPUKIaAHbIX 3a1a4. [Ipu pemeHnn pealbHbIX TPaKTHYECKUX
3aja4 yJanecs pa3BuBaOT HAOII01aTeIbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
abcTparupoBarbcs, UCIOJIB30BATh AHAIOTHIO, 0000IAaTh U KOHKPETU3UPOBATH MPOOIEMY.
JlesaTenbHOCTh 10 (HOPMUPOBAHHIO HABBIKOB PELICHUS MPUKIIAJIHBIX 33/1a4 OPTraHU3YyeTCs B
Mpoliecce U3yueHus BceX TeM Kypca «Anredpa v Hayalla MaTeMaTHYeCKOTO aHAIIu3ay.

B y4eOHOM I1aHe Ha U3YYCHHE 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 ooydenus — 170 gacos.

I[JI?I pea.nmaulxm HpOFpaMMI)I I/ICHOJII)?;yIOTCSI yT-I€6HI/IKI/I, IIOHYHICHHBIC K UCITIOJIB30BAHUIO
MIPH pean3aly UMCIONUX TOCYIapCTBCHHYIO aKKPEIUTAIINI0 00pa30BaTEIIbHBIX MPOTrPaMM
HaYaJIbHOTO O0IIEero, OCHOBHOTO OOIIET0, CPEeIHETO O0IIEero 00pa30BaHUs OpraHU3aIUsIMH,
OCYIIECTBISIONIMMU 00Pa30BaTEIbHYIO JCSITEIBHOCTD, IPUKa30M MHHITPOCBEILICHHS OT
29.08.2025 Ne 299:

e MaremMatuka: anredpa U Hauyajga MaTeMaTHYECKOTO aHaJIN3a, reoMeTpus. Anredpa u
Hayaja Marematuuyeckoro anainusa, 10-11 xmace/ Anumos 111 A., Komxsarun I0.M.,
TkaueBa M.B. u npyrue, AkironepHoe o0miecTBo «31aTenbCTBO
"[Ipocsemienue"y;

L]

DneKTpOHHBIE 00pa30BaTEIBHBIE PECYPCHI, TONMYIIEHHBIE K HCTIOIB30BAHUIO TIPH peaTu3aiiiu
MMEIOIIUX FOCYIapCTBEHHYIO aKKpeIUTaIi0 00pa3oBaTeNbHBIX IPOrpaMM HauaabHOTO
00111ero, OCHOBHOTO OOIIETO, CPEeTHETO 00IIero 00pa3oBaHus MPUKa30M MUHIIPOCBEIICHUS

ot 23.07.2025 Ne 551

e bubmmoteka [{OK https://m.edsoo.ru/1c209e37

IlianupyemMble pe3yjabTaTbl 0CBOEHHUS
y4e0HOro Kypca

OcBoenune yaeOHOTO Kypca «Anredpa U Hadaaa MaTeMaTHYeCKOTO aHAIN3a» JOIKHO
obecreunBaTh TOCTHKEHUE HA YPOBHE CPETHETO OOIIEro 00pa3oBaHMs CIEIYIONNX
JTUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTebHBIX PE3yIbTaTOB:


https://m.edsoo.ru/1c209e37

JIMYHOCTHBIE Pe3yJbTaThI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTrpaMMbl yueOHOro rpeamera «MareMaTHKa»
XapaKTEePU3YIOTCH:

Fpamancxoe BOCIIMTaHHeE.

c(OPMHUPOBAHHOCTHIO T'PAXKIAHCKOMN MO3UIIMK 00YYaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUUCKOTO OOIIECTBA, MPEICTABICHIEM O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBJICHUHN, IPOIEAYp IPakAaHCKOTO
obiecTBa (BBIOOPHI, OMPOCHI U T1P.), YMEHHEM B3aUMOICHCTBOBATh C COLMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX PYHKIMSIMH U Ha3HAYCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHME!

c(OPMHPOBAHHOCTHIO POCCUIUCKOM IPa)TaHCKOW MACHTUYHOCTH, YBAKECHUS K MPOILIOMY H
HAaCTOSILIEMY POCCUIICKOM MaT€MaTHUKH, IIEHHOCTHBIM OTHOILIEHUEM K JIOCTUKEHUSAM
POCCHUICKHX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUUYECKOM IIKOJIbI, K UCITOIb30BAHUIO ITUX
JTOCTUKEHHH B IPYTUX HayKaX, TEXHOJIOTUAX, cepax SKOHOMUKH.

I[YXOBHO'HpaBCTBeHHOFO BOCIIMTAHUSA:

OCO3HaHMEM JYXOBHBIX LIEHHOCTEH POCCHIICKOro Hapoa; chOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MMOBEACHMUSI, CBA3AHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUI HAyKU U JIeATeIbHOCThIO YYEHOT0; OCO3HAaHUEM JIMYHOT'O BKJIAA
B [IOCTPOEHHE YCTONYMUBOIO OYIyIIETO.

JcTeTHYECKOe BOCIIUTAHUE:!

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

du3nyecKkoe BOCIUTAHUE!

C(bOpMI/IpOBaHHOCTI)IO YMCHUA MPUMCEHATh MAaTCMATHYCCKUEC 3HAHUA B HHTCPECAX 30POBOI0
1 0e301macHOro 00pasa )KU3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3I0POBbBIO (3710pOBOE
NUTaHUe, cOaJIaHCUPOBAHHBIN PEXUM 3aHATHI U OT/IbIXa, peryispHas pusndeckas
AKTUBHOCTH); (DU3MYECKOTO COBEPIICHCTBOBAHMSI, IPU 3aHATHIX CIIOPTUBHO-
03JI0POBUTEIBHON JIESITEIILHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPY/y, OCO3HAHHEM LIEHHOCTH TPYAOIIOOMS; MHTEPECOM K Pa3TUYHBIM
chepam podecCHOHATEHON AeATETFHOCTH, CBSI3aHHBIM C MAaTEMATUKOU U ee
MIPUJIOKEHUSIMU, YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBIOOp Oyaylieit mpodeccuu u
PEAIN30BbIBATH CcOOCTBEHHBIE KN3HEHHEIE IJIaHBI, TOTOBHOCTEIO U CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUN BCEH )KHU3HH,



TOTOBHOCTBIO K aKTUBHOMY YUACTHIO B PCIICHUU MPAKTUUCCKUX 3a/1a4 MaTeMaTHYECKOM
HaIIpaBJICHHOCTH.

IKo0JJ0oru4ecKoe BOCIIUTAHHUE:.

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYphl, TOHUMAaHUEM BIIMSHUS COLUAIEHO-
HKOHOMHUECKHUX IIPOLIECCOB HAa COCTOSHUE MPUPOJHON U COLMAIBHON Cpe/ibl, 0CO3HAHUEM
IJ100aJIHOTO XapaKTepa 3KOJIOTNYECKUX MPOOJIeM; OpUEHTaLMEN Ha IPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUH JUIs pellieHHs 3a/1a4 B 00JIaCTH OKPYXKAOLIEH cpeipl,
IJIAHUPOBAHUS MOCTYIIKOB U OLIEHKU X BO3MOXKHBIX ITOCJIEACTBUM JUIsl OKPYXKAIOLIEH cpebl.

HeHHOCTH HAY4YHOI'0 IMO3HAHHS:

c(hOpPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKH U OOIIECTBEHHOW MPAKTUKU, TOHHUMaHUEM MaTeMaTUYECKON HayKH Kak
cdepbl 4eTI0BEUSCKOH IeATeIbHOCTH, 3TAMOB €€ PA3BUTUS U 3HAYMMOCTH JIJISI Pa3BUTHS
LMBUIIM3AIIMH; OBIIAJCHUEM S3bIKOM MAaTEeMAaTUKU U MaTeMaTHYECKON KyJIbTYypOil Kak
CPEIICTBOM IMO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIIATH MPOEKTHYIO U UCCIIEA0BATEIbCKYIO
NesITeNIbHOCTh MHIMBUYaJIbHO U B TPYIIIIE.

MeTanpeﬂMeTHme PE3yabTaTbl

MertanpeaMeTHbIe pe3yIbTaThl OCBOSHHSI IPOrpaMMbl y4eOHOIo Kypca «Anredpa u Havaia
MaTE€MaTHYECKOr0 aHAJIN3a» XapaKTEePU3YIOTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
MO3HABATEJIbHBIMM JCHCTBUAMY, YHUBEPCATIbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSAMU,
YHUBEPCAIbHBIMU PETYJIATUBHBIMU JIECUCTBUSMU.

1) VHuBepcanbHblc O3HABaTeIbHbIE JACHCTBISI 00eCIeYnBaOT (OPMUPOBAHUE Oa30BBIX
KOTHUTHBHBIX MIPOIIECCOB 00yUarOIUXCsi (OCBOCHHE METO/IOB IMO3HAHUS OKPYKAIOIIETO
MHpa; MPUMEHEHUE JOTUIECKUX, HCCIIET0BATEIBCKUX ONepaliii, YMEHUH padoTath C
uHpopMarmei).

ba3zosBrle jornueckue nelCTBUA.

e BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKN MAaTEMaTHYECKUX
00BEKTOB, MOHATHH, OTHOLIEHUH MEXAY MOHATHAMHU; (POPMYIHPOBATH
orpezeNieHusl NOHSTUIN; YCTaHaBIIMBATh CYLIECTBEHHBIN IPU3HAK KJIacCU(PHUKaAIUH,
OCHOBaHHUS JJ1s1 0000IEHHs U CPaBHEHUS], KPUTEPHH ITPOBOIMMOTO aHAN3a,

e BOCIPUHUMATD, (POPMYITHPOBATH U MPEOOPA30BBIBATE CYKIACHUS: YTBEPAUTEIbHBIE
U OTpULIATENIbHbIE, €IMHUYHBIC, YACTHBIE U OOIIIHE; YCIOBHEBIE;

e BBIABISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI31 U TPOTUBOPEYUS B
(axTax, TaHHBIX, HAOTIOEHUSAX U YTBEPXKJIECHUAX; IPEIaratb KpUTEPUN IS
BBISIBJICHNS 3aKOHOMEPHOCTEN U TPOTUBOPEUYUH;

e JICJIaTh BBIBOJbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IE€YKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIO4YECHNUN, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

e IIPOBOJUTH CAMOCTOSTENIBHO JOKA3aTEJILCTBA MATEMATHYECKUX YTBEPKIACHUN
(mpsiMBIE ¥ OT IPOTUBHOTO), BEICTPAUBATh apr'yMEHTAIIHIO, IIPHBOINUTH IPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYX/IEHUS U BBIBOJIHI,



e BBHIOMpATh CIIOCOO pereHus yueOHOM 3a1aun (CpaBHUBATH HECKOJIBKO BapUaHTOB
peureHus, BRIOMpaTh Hanbosee MoIXOAAIINN ¢ y4ETOM CaMOCTOSATEEHO
BBIJICTICHHBIX KPHUTEPUEB).

bazoBrie ncciaenoBaTeabCKye ASHCTBUS.

e HCIOJIB30BATh BONPOCHI KAK MCCIIE0BATEIICKUNA HHCTPYMEHT O3HAHUS,
(dbopMynHpoBaTH BOIPOCHI, (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 00bEKTaMU, SIBICHUSMH, IIPOLIECCAMH;

e  CaMOCTOATENBHO (OPMYIHUPOBATH OOOOIEHHS U BBIBOAKI 110 pe3yJIbTaTaM
IPOBEIEHHOI0 HAOJI0ACHUS, UCCIIEIOBAHUS, OLICHUBATh I0CTOBEPHOCTh
MOJIYYCHHBIX PE3YJIbTATOB, BHIBOJOB M O0OOIIECHHUIA;

e IIPOrHO3HMPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)XKE BbIIBUTATh
IPEIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undopmanueii:

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

e BbIOMpaTh HHPOPMALIMIO U3 UCTOYHUKOB PA3IMUHBIX TUIIOB, aHAJIU3UPOBATH,
CHCTEMaTH3UPOBATh U HHTEPIIPETUPOBATh HH(OPMAIIHIO pa3IMIHBIX BUJOB U GOPM
IIPE/ICTABIICHHUS,

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

e OLIEHMBAThH HA/IEKHOCTb HH(OPMALIUU IO CAMOCTOSATENBHO CHOPMYINPOBAHHBIM
KPUTEPUSIM.

2) YHuBepcaibHble KOMMYHHMKATHBHbBIE ICHCTBHSI 00eCeunBaoT c(hOPMUPOBAHHOCTh
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 IIMCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHMSI 110 XOAY PELICHUS 3a7auH,
KOMMEHTHPOBATH IMOJTYyYEHHBIN pe3ybTarT;

e B X0Je 00CYXKICHHUS 3a7aBaTh BOMPOCHI MO CYLIECTBY 00CYX1aeMOI TEMBI,
po0JieMbl, peraeMoil 3a1a4u, BbICKAa3bIBATh UJIEH, HAlIEJICHHbBIE Ha TOMCK
pELIEHNS; COMIOCTABIISITh CBOU CYXACHHUS C CY)KIECHUSAMH IPYTrUX YYaCTHUKOB
Juanora, oOHapyXHBaTh pa3IMniyKe U CXOACTBO MO3UIHIL; B KOPpEKTHOU (hopme
(dbopMynHpOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS,

e IIPEACTABIIATH PE3YyJIbTaThl PEIICHUS 3a/1a4H, SIKCIIEPUMEHTA, UCCIIEI0BAHHUS,
MPOEKTAa; CAMOCTOATENBHO BBIOMPATh (hOpMAT BBHICTYIUIEHHUS C YUETOM 337134
Mpe3eHTAlUd U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaHHUYECTBO:



e TIOHMMATh U UCIOIH30BATh MPEUMYIIECTBA KOMAHTHOW U WHINBUAYAIBHON pabOThHI
IPU pelIeHNU y4eOHBIX 3a/1a4; MPUHUMATh 11eJIb COBMECTHOM J1€ATEIbHOCTH,
IUTAHUPOBATHh OPraHU3aIMI0 COBMECTHON PabOTHI, pacpeIeNiITh BUIbI padoT,
JIOTOBapUBAThCA, 00CYKIATh MPOIECC U Pe3yabTaT paboThl; 0000IIaTh MHEHUS
HECKOJILKUX JIIOJIEN,

e y4YaCTBOBATH B IPYIIOBHIX (hopMax paboThl (0OCYXkIAECHHUS, 0OMEH MHEHHUIA,
«MO3TOBBIC IITYPMbI» U HHBIC); BBHITIOJIHITH CBOKO YacTh Pa0OThI U
KOOPJMHHUPOBATH CBOU JEHCTBUS C PYTMMHU WICHaMU KOMaH/Ibl, OLIEHUBATh
KaueCTBO CBOETO BKJIa/Ia B OOIIUI MPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHUS.

3) YHuBepcasibHbIe peryJissiTHBHbIE JICHCTBHS 00€CIICUMBAIOT (POPMUPOBAHHUE CMBICIIOBBIX
YCTaHOBOK U KM3HEHHBIX HABBIKOB JIMYHOCTH.

CaMOOpFaHI/IBaHI/IH:

COCTaBJIATH IIaH, AITOPUTM PEIICHUS 3a/1a4H, BBIOMPATh CIIOCO0 PEIIeHUs C YIETOM
HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh
BapHaHTHI PEUICHHUI ¢ yUeTOM HOBOI HH(OPMAIIIH.

CaMOKOHTpPOJIb:

e BIJIAJIETh HABBIKAMM [103HABATEIbHON PeQIIEKCUN KaK OCO3HAHUS COBEPIIIAEMbIX
JeMCTBUI M MBICIUTEIbHBIX IPOLIECCOB, UX PE3Y/IbTATOB; BIIAIE€Th CIIOCOOAMHU
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 OINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3yJIbTATa LIETH U YCIOBUAM, OOBACHATH PUUNHBI
JOCTHKEHUS WM HETOCTHXKEHUS PE3yIbTaTOB JESATEIbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

IIpeanMeTHBIE pe3yabTAThl

OcBoeHue yueOHOTro Kypca «Anredpa U Hauanza MaTeMaTH4YeCKOT0 aHAIN3a» HA YPOBHE
cpenHero o0Iero oOpa3oBaHus JOHKHO 00ECTICUNBaTh JOCTHXKEHUE CIIETYIOIINX
MpeIMETHBIX 00pPa30BaTENbHBIX PE3YIbTATOB!

10-it kaace

Yuciia 1 BLIYMCJIEHUA

OHepI/IpOBaTI) IOHATHAMU. PALITUOHATILHOC U )ICfICTBI/ITGJ'IBHOG YHUCJIO, OOLIKHOBEHHAS U
JACCATUYHAaA ,Z[p06b, IMPOLCHTHI.

BrinonHsTh apI/I(bMCTI/IquKI/IC onepanru ¢ paluOHAJIIbHBIMU U JEHCTBUTEIIHLHBIMU YMCIIAMHU.



BoImonHATh npuOInKeHHbIe BEIYUCICHHS, CTIONb3Ys IIPAaBUIIa OKPYTJICHUS, 1e1aTh
IIPUKUIKY U OLICHKY PE3yJIbTaTa BEIYUCICHUN.

OnepupoBaTh NOHATUSAMHU: CTEIIEHD C LIEJIbIM I0Ka3aTesIeM; CTaHAapTHas GopMa 3amucu
JeWCTBUTENFHOTO YHCIIa, KOPEHb HATYypalbHOW CTETIEHH; UCIIOIb30BaTh MOIXOASIIYI0 (hopMy
3alMCH JCHCTBUTEIBHBIX YHCEN Ul PEILICHHs TPAKTUYECKUX 3a/1a4 U IIPEICTaBICHUS
JAHHBIX.

OnepupoBaTh MOHATUSAMH. CUHYC, KOCUHYC ¥ TAHI'€HC IPOU3BOJIBHOIO YIJIa; UCIIOJIb30BaTh
3aIMCh MPOU3BOJIBHOTO YTila Yyepe3 00paTHbIE TPUTOHOMETPUYECKUE (PYHKIINH.

YPaBHeHI/Iﬂ U HEPABCHCTBA

OrniepupoBaTh NOHIATUSIMU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO; 1I€JI0€, PAallMOHAIBHOE,
UppalMOHANILHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPaBHEHHUE.

BrimonHATs ipeoOpa3oBaHysi TPUTOHOMETPHUYECKUX BBIPAKEHUH U penIaTh
TPUTOHOMETPUYECKUE YPABHCHUS.

BreimonHsaTe Hp606p330BaHI/I${ LOCJbIX, pallMOHAJIBHBIX U UPPAIOHAJIbHBIX BBIpa)KeHI/Iﬁ u
peiaTb OCHOBHBIC THIILI LCJIBIX, PAIMOHAJIBHBIX U UPpallOHAJIBHBIX ypaBHCHI/Ifl u

HCPABCHCTB.

IIpuMeHsTh ypaBHEHHsI U HEPABEHCTBA JUIsl PEILICHUs MaTEMaTUYECKUX 3aJa4 U 3aJa4 U3
pa3nuyHbIX 001acTeil HAYKH U PEATbHOM KU3HHU.

MogenupoBaTh peajibHble CUTYallUU Ha 3bIKE alreOpbl, COCTaBIATh BEIPAXKEHUS, ypaBHEHMUS,
HEPaBEHCTBA 10 YCIOBUIO 3a/1a4H, UCCIEI0BATh NOCTPOCHHBIE MOJIENIN C UCIIOJIb30BaHUEM
ammapara anreopsl.

DyHKUMH U rPapuKu

OmnepupoBath NOHATUAMU: QYHKIIHS, CTIOCOOBI 3a1aHus QYHKIIMU, 00JIACTh OTIPEICTICHUS 1
MHOYKECTBO 3HaueHUH QyHKIMH, rpaduK GYHKIUH, B3aUMHO 0OpaTHbIe (QYHKIIMH.

OHepI/IpOBaTB TMOHATUSAMU. YCTHOCTb U HECYETHOCTD q)YHKI_II/II/I, HYyJIIn (I)YHKI_II/II/I, IMPOMCEIKYTKHA
3HaAKOIIOCTOAHCTBA.

Wcnonb3oBate rpaduku GyHKUNN U1 pellIeHns] ypaBHEHUH.

Ctpoutb 1 unTaTh rpaduKu JIMHEHHON QYHKIINH, KBaJpaTHUYHOW (DYHKIIMH, CTETIEHHON
(YHKIIUH C LIEJIbIM ITOKA3aTEJIEM.

Ucnons3oBatk rpaduku GyHKITUN ISl ICCIIEIOBAHUS MPOIIECCOB M 3aBUCUMOCTEH MPHU
pEIIeHNH 3aa4 U3 IPYTUX y4eOHBIX MPEAMETOB U peabHOMN )KU3HU; BRIpaXXaTh (hopMynaMu

3aBUCUMOCTH MCXKY BEIINYMHAMMU.

Hauana MmaTeMaTH4YeCKOI0 aHAJIH3a



OnepupoBarh MOHATUSMU: TIOCIEAOBATEIHHOCTh, apu(MeTHIEeCKasl K Te€OMETPHIeCKast
MIPOrPECCUH.

OrnepupoBaTh HOHATHIMU: OECKOHEUHO YOBIBAIOIIAs TEOMETPUYECKAst IIPOrPECCHsI, CyMMa
0eCKOHEYHO yOBIBAIOIIECH reOMETPUUECKOI MPOTPECCHH.

3a,Z[aBaTI> IMOCJICA0BATCIIbHOCTHU pa3IndYHbIMU croco0aMu.

Vcnonp30BaTh CBOWCTBA MOCIIEA0BATEIBHOCTEH U TIPOTPECCHI TS PEIICHHS PeabHBIX 33aa4
MPUKJIAJHOTO XapaKTepa.

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

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar I ONUCAHUs pPeaJbHbIX IIPOLIECCOB U
SIBJIGHUH, TIPU PELEHUH 3a/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB.

OrnepupoBaTh MOHIATHIMU: OTIPEICTICHUE, TEOPEMA, CIIEJICTBHUE, TOKA3aTEIIbCTBO.
11-i kiaace
Yucjaa 1 BLIYMCJIEHUSA

OHepI/IpOBaTL MOHATHAMM. HATYPaAJIbHOEC, IEI0€ YHCIIO; MCIIOJb30BaTh IIPU3HAKHU ACITMMOCTH
LEJIBIX YUCELJI, PA3JIOKCHUC YK Cila Ha ITPOCTHIC MHOXKUTCIIN AJId PCIHICHUA 3a1a4.

OnepupoBaTh NOHATHEM: CTEIEHb C PAllUOHATIBHBIM I1OKA3aTEJIEM.

OnepupoBarh MOHATUAMHU: JIOTapuM YKCcIa, JECATHUYHbBIE 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(Mbl; OTIEpUPOBATH
MOHATHUSIMU: JIOTapu(pMUUECKOe ypaBHEHUE 1 HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI
Jorapu(MUIECKUX YpaBHEHUN U HEPABEHCTB.

Haxoauth peuicHu-d HpOCTGfIH.IPIX TPUTOHOMCTPHUYICCKHUX HCPABCHCTB.

OnepupoBarh NOHATHUAMH. CUCTEMA JIMHEWHBIX YPABHEHUN U €€ PEIICHUE; UCII0Ib30BaTh
CUCTEMY JINHEWHBIX YPABHEHM NI PEIICHUS IPAKTUYECKUX 3a/ad.

Haxonuts pemenust MpocTENIINX CUCTEM U COBOKYITHOCTEH PallMOHAIBHBIX YPABHEHUHN U
HEPABEHCTB.



MopenupoBaTh peaqbHble CUTYaIlUH Ha S3bIKE aareOphl, COCTABIISATh BBIPAKEHHS, ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI 10 YCIIOBUIO 33a/1a4M, UCCIIEI0BATh IIOCTPOECHHBIE MOJIEIIH C
WCTIOJIb30BAHUEM allllapaTa ajareOpsl.

DOYyHKUMH U TPapuKu

OnepupoBath NOHATUAMHU: IepHOANYECKast QYHKIMS, TPOMEKYTKHM MOHOTOHHOCTH
(GyHKINHU, TOYKH SKCTpeMyMa (yHKINU, HAanOOoJbllee 1 HAaMMEHbIIIee 3HaUeHUs! PYHKIIUU Ha
IIPOMEKYTKE; NCIOIb30BATh UX AJIs MCCIIEeI0BaHUs QYHKLNH, 3alaHHON Tpa(UuKoM.
OnepupoBarh NOHATUAMU: IPaUKU OKA3ATEIbHOM, JOrapuPpMUUECKON U
TPUTOHOMETPUUYECKHX (PYHKUUH; N300paaTh X HA KOOPJUHATHON TUIOCKOCTH H

HCIIOJIB30BATh JIA PECIICHUSA ypaBHeHI/Iﬁ 1 HCPaBCHCTB.

N306paxaTh Ha KOOPAUHATHON TUIOCKOCTH Ipad MK JIMHEHHBIX ypaBHEHUI U UCIIOJIb30BATh
WX JUUI PEIICHHUS] CUCTEMBI IMHEUHBIX YPaBHEHUH.

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

Hauana MmaTeMaTH4eCKOI0 aHAJIH3Aa

OnepupoBarh NOHATUAMU: HENPEpbIBHAS (DYHKIUS; TPOU3BOHAS (PYHKIIMH; UCIIOIb30BATh
reoMeTpHUeCcKuil U (PU3NYECKU CMBICI IPOU3BOAHOM I peleHus 3ajay.

HaxoauTh npou3BoAHbIE 3JIEMEHTAPHBIX (QYHKIUH, BBIYUCIATH IPOU3BOAHBIE CYMMBI,
IIPOU3BECHNUS, YACTHOTO (PYHKIUI.

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

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

OnepupoBarh NOHATUAMU: IepBOOOpa3Hasi U MHTErpaj; IOHUMATh T€OMETPUUECKUIN 1
¢bu3nveckuil CMBICI UHTErpaa.

Haxoauth mepBooOpa3Hbie 2IeMEeHTapHbBIX (PYHKIINIA; BBIYUCISATH UHTETpal 1o (opmyre
Herorona—JleiitOuuma.

Pemiate MPUKJIIAAHBIC 3a/1a4U, B TOM YHCJIC COONUAJIBHO-3KOHOMUYCCKOTO U (I)I/I3I/I‘ICCKOT0
XapakTepa, CpeaACTBaAMH MaTEMATUUCCKOT'O aHAIMN34a.

Coaep:xanue yaeOHOro Kypca

10-1 kJjace



Yuciaa 1 BBIYUCTICHUSA

Parmonanbueie ynciaa. OOBIKHOBEHHBIC U IECATHYHBIE IPOOH, IPOLIEHTHI, OECKOHEYHBIE
NepuoandecKue Ipoou. ApudpmeTrnueckue onepanuu ¢ palfioHaIbHbIMU YHCIAMHU,
peoOpa3oBaHus YUCIOBBIX BeIpaXKeHU. [Ipumenenue 1podeii U MpoLeHTOB s peIIeHUs
MPUKJIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTpacied 3HAHUM U peabHOM KU3HU.
JleiicTBUTENBHBIC YKCIIA. PariioHanbHbIC M HPPAIMOHAIBHEIE YnCia. ApuMeTHIecKue
orepalyy ¢ JeiCTBUTENbHBIMU YiciaMu. [IpubnmkeHHble BEIUMCICHHUS], TPaBUIIa
OKPYIJVICHUS, IPUKUKA U OLICHKA PE3YJIbTATA BBIYNCICHUMN.

Crenensb ¢ nenbiM nokaszaresneM. CTangapTHas popmMa 3anicH JeiCTBUTENILHOTO YHCIIA.
Hcnonb3oBanue noaxosien GopMbl 3aIUCH TEHCTBUTENBHBIX YUCEI AJIs PeIICHUS

MPAKTUYCCKUX 3alad U IPCACTABIICHUA JaHHBIX.

Apudmernaeckuit KOpeHb HaTypaIbHOU cTereHu. JlelcTBus ¢ apu(p)MEeTHIECKUMU KOPHIMH
HaTypaJIbHOM CTEIICHHU.

CuHyc, KOCUHYC 1 TAaHT'€HC YHMCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC, ApKTaHI'€HC
YHUCJIOBOI'O apr'yMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA
ToxnaecTBa U TOXKAECTBEHHbIE MTPeoOpa30BaHUS.

[Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIpaKeHUN. OCHOBHBIE TPUTOHOMETPUICCKIEC
(bopMyIIbI.

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

Pemrenne nppanMoHaNbHBIX YpaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPaBHEHUM.

[IpuMeHeHre ypaBHEHUN U HEPABEHCTB K PELIECHUI0 MATEMAaTUYECKUX 3aa4 U 3a7a4 U3
pa3IMYHbIX 00JaCTe HayKH U peaIbHOM JKU3HH.

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

Ob6nactp ornpeeneHuss 1 MHOXKeCTBO 3HaueHui pynkiuu. Hymu dynkium. [pomexyTku
3HAKOIMOCTOSHCTBA. YeTHbIE 1 HEUeTHbIE (QYHKIUH.

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



Tpuronomerpudeckas OKpyXHOCTb, OIPEACICHUE TPUTOHOMETPUIECKUX (PYHKIIUI
YHCIOBOTO apryMEeHTa.

Hauaja MmaTeMaTH4YeCKOro aHaJIu3a

ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHMs OCEI0BaTeENbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATENLHOCTH.

Apudmerrnueckas u reomeTpudeckas nporpeccuu. beckoneuno yobiBaroias
reoMeTrpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIECH T€OMETPUUECKOM
nporpeccuu. @opMmyiia CI0XKHBIX IPOLEHTOB. Mcronb30BaHne MPOrpeccuu AJisl peueHus
peanbHbBIX 3a7a4 NPUKIATHOTO XapakTepa.

MHo:xecTBa U JIOTHKA

MHoOXxecTBO, onepanuu HajJ MHOkecTBamu. J(narpammel Ditnepa—BenHa. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO anmnapara JJisi OMUMCaHUs peAJIbHBIX MPOLECCOB U SIBJICHUH, TPU

PpCUICHUHU 3a1a1 U3 APYIrux y‘Ie6HHX IpeaAMETOB.

Omnpenenenue, TeopeMa, CISACTBUE, T0KA3aTEILCTBO.

11-% kiaace

Yuciia 1 BbIYHCICHUSA

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

Crenens ¢ palMoHaIBHBIM ITOKa3areaeM. CBONWCTBA CTENIEHH.

Jlorapugm ymcna. JlecaiTuuHbIE U HATYpaIbHBIE JIOTapU(MBI.

YpaBHeHus U HepaBeHCTBA

IIpeoOpa3oBaHue BBIpAXKEHUN, COAECPIKALIMX JIOTAPU(MBI.

[IpeoOpa3oBaHue BeIpaXEHUH, COAEPIKAIMX CTENICHH C PAllMOHAIbHBIM [TOKA3aTeJIeM.
IIprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHUS! U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA.

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

Cucremsl 1 COBOKYITHOCTH PallHOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.



IIpumeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKUX 3a]a4 U 3a]a4
U3 PA3JIMYHBIX 00JIaCTe HAYKU U peaIbHOM KHU3HH.

DYyHKUMH U TPapuKu

Oynxkius. [lepuoanyeckue pynkuuu. [IpoMexyTku MOHOTOHHOCTH (DYHKIIMU. MaKCUMyMBI
1 MUHUMYMBI QyHKuu. Hanbosnbliee n HanMeHblee 3HaueHUe QyHKIMK Ha IPOMEXYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TPaPUKU.

[TokazarenbHas u Jorapudmuueckas QyHKINU, X CBOMCTBA U IrpadUKH.
Hcnons3oBanue rpadukoB QyHKINN I PEIICHUS] YPABHEHUH ¥ TMHEHHBIX CUCTEM.
Hcnonb3oBanue rpadukoB GyHKIUN I UCCIICTOBAHUS MPOIIECCOB U 3aBUCUMOCTEH,
KOTOpbI€ BOSHUKAIOT MU PELICHUH 331a4 U3 APYTrUX Y4eOHBIX MIPEIMETOB U peallbHOM
YKUA3HU.

Hayana maTreMaTH4ecKOro aHaJIM3a

HenpepsiBable GhyHKIIMU. MeToa MHTEPBAIOB AJISl pELICHHUS HEPABEHCTB.

[IpousBonnas ¢pynkiuu. ['eoMmerpuueckuii u GU3MYECKUN CMBICIT POU3BOJIHOM.

[IpousBoHbIE A1EeMEHTAPHBIX PYHKIH. DOPMYIIbI HAXOXKACHUS TPOU3BOTHON CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKIIHA.

[IpumeHeHne MPOU3BOTHON K HCCIETOBAHUIO (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 IpoIiecca, 3alaHHOr0 (GOpMYIIOi Uil rpaduKkoMm.

[TepBoobpaznas. Tabauna nepBooOpasHbIX.

Wuterpait, ero reomeTpuueckuii U Gu3MUECKil cMbIC. Berancnenue nurerpaia mno ¢gopmysie
Herorona—IJleitOnumna.

TemaTnueckoe MIAHUPOBAHHUE

10-1 kJjace



KounyecTBO 4acoB DJIeKTPOHHBIE
Ne | HamumeHoBaHHue (ubposbIe)
n/ | pa3ienion u Tem Beer | Kontpoabnbl | [IpakTHueckH | ggpazopaTeibHbie
| nporpamMmel 0 e paboThl e paboThl pecypeb
MmuoxecTBa
palMOHAIBHBIX U
JEeHCTBUTEIIbHBIX Bu6morexa [IOK
1 |uwmcen. 14 1 https://m.edsoo.ru/1c209e
PanuonanbHbie 37
ypaBHEHUS U
HEpaBEHCTBA
bubmuoreka [{OK
https://m.edsoo.ru/1c209e
DOynKIuy U 37
2 |rpaduku. CreneHs ¢ 6
LIEJIBIM TTOKa3aTeJIeM
bubmuoreka [JOK
https://m.edsoo.ru/1c209e
Apupmernueckuit 37
KOpEHb N-i1 CTEeTeHH.
3 | UppanmonanbHbIe 18 1
ypaBHEHUS U
HEpPaBEHCTBA
Dopmynsl
TﬁﬂiOZgMeTpHH. bubmnoreka [JOK
4 22 1 https://m.edsoo.ru/1c209e
Tpuronomerpuuecku 37
€ YpaBHEHHUS
bu6mmoreka [JOK
https://m.edso0.ru/1c209e
5 IlocnegoBarensHOCT 5 37
U U IPOrpeccuu T
[ToBTOpEHME, bu6nmoreka [JOK
5 00o01IeHHE, 3 1 https://m.edso00.ru/1c209e
CUCTEMAaTH3aIUs 37

3HAHUH



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

OBIIEE KOJIMYECTBO

YACOBIIO 68 4 0
[MPOI'PAMME
11-i kiace
KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne | HammeHoBaHue (undpossie)
n/ | pa3iesos u Tem Beer | Kontpoabubl | [IPaKTHYECKH | oGpazoBaTenbHble
| nporpamMmel 0 e paboThl e paboThl pecypebl
Crenens ¢
AIMOHAILHBIM
ﬁ o?c - bubnuoreka [JOK
n ' https://m.edsoo.ru/1c209e
oKazaTeJbHasl
1 12 1 37
GbyHKIHS.
[Toka3zarenbHbIe
YpaBHCHHSI U
HEpaBEHCTBA
Jlorapudmuueckas bubnuorexa [JOK
GbyHKIHS. https://m.edsoo.ru/1c209e
2 | Jlorapudmuueckue 12 37
YpaBHCHHSI U
HEpaBEHCTBA
Tpuronomerpuuecku bub6nuorexa [IOK
€ QYHKIINH U UX https://m.edsoo.ru/1c209e
3 | rpaduxmu. 9 1 37
Tpuronomerpuyecku
€ HepaBEHCTBA
bu6mmoreka [IOK
[IpousBoHasi. https://m.edsoo.ru/1c209e
4 | TIpumeHeHHe 24 1 37
MIPOU3BOHOMN
bu6mmorekxa [IOK
https://m.edsoo.ru/1c209e
WNHterpain u ero
5 9 37
MIPUMEHECHHUS
but6mmorekxa [IOK
CrcTeMbl https://m.edsoo.ru/1c209e
6 . 12 1 37
YpaBHCHHIA



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

bubnuoreka [JOK
https://m.edsoo.ru/1c209e
Harypanbubie u
7 6 37
LIEJbIE YHACIa
IMoBTOpEHHE bubmuorexka [JOK
0600 I;Hne ’ https://m.edsoo.ru/1c209e
8 HHCHHE, 18 2 37
cucreMaTrmni3anusia
3HaHUU
OBIIEE KOJIMYECTBO
YACOB I10 102 6 0
[TPOTPAMME

IIpoBepsiemblie TPeOOBaHMS K pe3yJbTaTaM
ocBoeHUus OOII u 3j1eMeHTHI cCoepKAHUSA

10 kaace

IIpoBepsiemble TpeGoBaHus K pe3yjbTatam ocBoeHus OOII

Ko .
I (I:Be AeMOro IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
poBep o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJbTara
1 Yucna 1 BEIUUCIIEHUS
11 OnepupoBarh MOHATHSAME: PAIMOHALHOE U JCHCTBUTEIHLHOE YHUCIIO,
' OOBIKHOBEHHASI U IECATHYHAS APOOb, TPOLIEHTHI
19 BeimonHATs apudMeTHuecKue onepanuy ¢ palHOHATEHBIME H
' JIEACTBUTEILHBIMHI YU CIIaMHU
13 BrInmonHATs TpUOIMKEHHBIE BRHIYUCICHUS, UCTIONb3Ys MTPaBUIa OKPYTIICHHU,
' JIeNIaTh MPUKHUJIKY U OLIEHKY pe3yIbTaTa BEIYUCICHUI
OnepupoBath MOHATUSAMH. CTETICHD C IIENIBIM IMOKa3aTeIeM, CTaHAapTHas
14 (dhopMa 3armcyu ACHCTBUTEIHLHOTO YHUCIIa, KOPEHb HATYPALHOM CTEIICHH,;
' MCIOJIb30BaTh MOAXOAIYI0 (hOpPMY 3aMUCH ACUCTBUTEIHHBIX YHUCEN JIS
pEIIeHUs TPAKTUICCKHUX 33719 U TIPEICTABICHUS TaHHBIX
OnepupoBath MOHATHUAMH. CHHYC, KOCHHYC M TAaHT€HC ITPOU3BOJIBLHOTO YTJIa,
1.5 MCIOJIb30BAaTh 3aMUCh MTPOU3BOILHOTO yTiia uepe3 oOpaTHbIE
TPUTOHOMETPHYECKHE (DYHKIINN
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 OnepupoBath MOHATUSAMH: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO, IIETIOE,



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

panroHaIbHOE, HPPALMOHAIBHOE YPaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPHUUYCCKOE YPaBHEHUE

BrimonsaTe npeoOpa3oBaHusl TPUTOHOMETPHUYECKUX BBIPAXKEHUH U peniaTh

2.2
TPUTOHOMETPUUECKHE YPaBHEHUS
BrimonsaTe npeoOpa3oBaHus LENbIX, PAIMOHAIBHBIX H HPPALIMOHATBHBIX
2.3 BBIPQXEHUI U pelIaTh OCHOBHBIE TUIIBI LIEJIBIX, PAI[UOHATILHBIX U
MppalMoOHAbHBIX YPaBHEHUI U HEPABEHCTB
24 [TpuMeHsATHh ypaBHEHHS U HEPABEHCTBA JJISl PEIICHUS] MATEMaTHYECKUX
' 3a/1a4 U 3a]1a4 U3 pa3IuyHbIX 00J1acTeil HAyKU U peanbHON KU3HU
MopenupoBaTh pealbHble CUTYallluu Ha SI3bIKE alreOpbl, COCTaBIATh
2.5 BBIpQKEHUS, YPaBHEHHUsI, HEPABEHCTBA 110 YCIOBUIO 3aJ[auu, UCCIEA0BATh
MOCTPOSHHBIE MOJIEIH C MCIIOJIb30BAaHUEM arrapara areOpbl
3 @OyHKUMU U TpaduKu
OnepupoBarh NOHATUAME: (YHKIIHS, CIOCOOBI 3a/1aHus (YHKIIUHU, 00JIaCTh
3.1 OTIpeJIeJIEHUs] 1 MHOYKECTBO 3HaueHUH PpyHKIMH, Tpaduk QyHKIUH,
B3alMHO OOpaTHbIE (PYHKIIHH
39 OnepupoBarh MOHATUSAMH. YETHOCTb U HEYETHOCTh (DYHKIUU, HYIIH
' (GyHKINH, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBate rpaduku GyHKUUN U1 pellieHus] ypaBHEHUN
34 Ctpouts u untath rpaduku JTMHEHHON (YHKIINH, KBAAPATUUHON (QYHKIIUH,
' CTENEHHOM (YHKIMH C LEJIbIM MIOKa3aTelleM
Hcnonb3oBatk rpaduku QyHKIUHM 11 HCCIIe0BAaHUS TPOLIECCOB U
3.5 3aBHCUMOCTEH MPH PEIICHUH 33124 U3 APYTUX YIEOHBIX MPEIMETOB U
peanbHOM KU3HHU, BhIpaXkaTh (POpMyJIaMH 3aBUCUMOCTH MEX1Y BeTUUNHAMU
4 Hauana maTemMaTuueckoro aHanmsa
41 OmnepupoBaTh MOHATUSMHE: TTOCIIEAOBATENFHOCTE, apu(mMeTnieckas u
' reoMeTpHuecKasi Iporpeccuu
42 OnepupoBath NOHATHUAMH: OECKOHEYHO yOBIBaroOIIasi FeOMETpHIecKast
' nporpeccusi, cymma 0€CKOHEYHO YObIBaIOIIEl TeOMEeTpUUYECKON IPOTrpeccuu
4.3 3anaBaTh MOCIEI0BATEIbHOCTH Pa3IMYHBIMU CIIOCOOAMU
44 Hcnonb30BaTh CBOKCTBA MOCIEA0BATEILHOCTEW U MPOTPECCUI IS
' peleHusl peaabHbIX 3a]1a4 IPUKIIAJHOTO XapakTepa
5 MHoxecTBa 1 JIOTHKA
51 OmnepupoBath MOHATUSMHI: MHOKECTBO, OTNIEPAIlU HAJl MHOKECTBAMHA
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amIiapar IJisi ONACaHHS
5.2 peabHBIX MPOLECCOB U SABJICHUM, IPU PEIICHUH 3a]a4 U3 APYTUX y4eOHBIX
MPEIMETOB
53 OmnepupoBarh MOHATUSAMH. ONPEEICHIE, TEOpEMa, CIEICTBHE,

J0Ka3aTcJIbCTBO




IIpoBepsiemble 371eMeHThI COAEPKAHNUS

Koxa | IIpoBepsieMblii 3JieMEHT COAepP:KaHUS
1 |Ywucna 1 BbIYUCIEHUS
Parmonanbueie ynciaa. OOBIKHOBEHHBIE U IECATHYHBIE IPOOH, IPOLICHTHI,
OeCKOHEeUHbIe epUOJUEcKue Ipodu. ApudMeTHuecKkue oneparnmuu ¢

1.1 |paumoHanbHBIMM YHCIIaMU, IPEOOPA30BAaHUS YUCIOBBIX BhIpakeHUl. [IpuMenenue
Apo0elt ¥ MPOLIEHTOB JUIsl PELCHUs IPUKIIAAHBIX 331a4 U3 pa3IMYHbIX OTpaciei
3HaHUH U PEALHOMN KU3HU
JleiicTBUTENBHBIE YKCIIa. PallnoHanbHbIE U HPPALMOHAJIBHBIC YHUCIIA.

1.2 | Apudmerndeckue onepannuu ¢ JeHCTBUTEIbHBIMU YrciiaMu. [IpubnrmkeHHbIe
BBIUHCIIEHMS], IPaBUJIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA Pe3y/IbTaTa BbIYUCICHUM
Crenens ¢ nensiM nokaszaresneM. CtangapTHas GopMma 3anucu AeHCTBUTEILHOIO

1.3 |umcna. Micnonp3oBanue MOAXOASIICH (POPMBI 3aITHCH ACHCTBUTEIBHBIX YHCEIN IS
peleHus! MPaKTUYECKUX 3ajay U MPeICTaBICHHs JaHHbBIX

14 Apudmernueckuil KopeHb HaTypajabHOM cTeneHu. JledcTBus ¢ apudMeTHIeCKUMI

" | KOpHSIMM HaTypaJlbHOU CTENEHU
15 CuHyc, KOCHHYC ¥ TaHT'€HC YUCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
"~ | apKTaHreHC YKCIOBOrO apryMeHTa
2 | YpaBHEHUS U HEPAaBEHCTBA
2.1 | ToxnecTBa ¥ TOXIACCTBEHHBIE IIPEOOPA30BAHUS
29 [IpeoOpa3oBanre TPUTOHOMETPUUYECKUX BhIpakeHUNH. OCHOBHbBIE
" | TpuroHOMeTpHYEcKre GOPMYIIBI
23 VYpaBHeHME, KOPEHb ypaBHEeHH. HepaBeHCTBO, penieHre HepaBeHcTBa. MeTox
" | uHTEpBaNIOB

2.4 | Pemenue 11enbIx U ApoOHO-PALMOHANBHBIX YPABHEHUN 1 HEPABEHCTB

2.5 | Pemenue uppannoHaibHbIX YpaBHEHUN U HEPABEHCTB

2.6 |Pemenne TpUTOHOMETPUYIECKUX YPAaBHEHUH

27 [IpumeHeHne ypaBHEHU U HEPABEHCTB K PEILICHUI0 MaTeMaTHUECKUX 3a]a4 U 3a]a4

" | U3 pa3nuuHbIX 00JacTeil HayKH U peanbHOM KU3HU
3 | ®ynkuuu u rpaduku
31 Oynkuums, crnocods! 3aganus ¢pyHkiun. ['padpux pynkunu. Bzaumuo oOparHbie
| byHKIIUN
39 O6nacTh ornpenenaeHusl 1 MHOXKECTBO 3HadeHn Gpynkunu. Hymu ¢pyHkimm.
" | IIpoMexXyTKH 3HAKOIOCTOSIHCTBA. YeTHbIE U HEeUeTHbIE (PYHKIMH
33 CrenenHas GyHKIHMS C HATYypaJbHBIM U LIEJbIM NoKa3aTteseM. Ee cBoiicTBa u rpaduk.
"~ | CoiicTBa 1 rpaguK KOpHsI N-Oi CTENEeHH
34 Tpuronomerpuueckas OKpy>KHOCTb, OIPEIeICHHE TPUTOHOMETPUYECKUX (PYHKIIUI

YUCJIOBOTO apryMEHTa




4 | Hayana MaTeMaTUYECKOT'0 aHAINU3a
41 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEA0BaTENLHOCTEN. MOHOTOHHbBIE
' MOCJIEI0BATENBHOCTH
Apudmerndeckas ¥ TeoMeTpUIECKas Mporpeccuu. beckoneuno yObIBaroIas
4 |TEOMETPUUECKas IPOrpeccus. Cymma 6eckoHEeuHO yOBIBaroIIeii reOMeTpUYeCcKOi
' nporpeccuu. @opMmyiia CII0KHBIX MPOLEHTOB. VICIobp30BaHre MPOTPECCUU IS
pelIeHus! pealibHbIX 3a]1a4 MPUKIIAJHOTO XapaKTepa
5 | MHoOecTBa U JIOTHUKa
MHOkecTBO, Onepaluy HaJl MHOKecTBaMHU. J{uarpammsl Diiepa - Benna.
5.1 |IIpumenenue TEOPETUKO-MHOKECTBEHHOTO arnmnapara Jijisi OMMCaHus PeaibHbIX
MIPOIIECCOB M SIBJICHUH, TIPU PEIICHUH 3374 U3 APYTUX YICOHBIX MPEIMETOB
5.2 | OnpeneneHue, Teopema, CICICTBHE, TOKA3aTEIbCTBO

IIpoBepsiemble TpeGoBaHus K pe3yjbTatam ocBoeHus OOII

Ko .
I (J:Be SEMOL0 IIpoBepsiemble npeAMEeTHBIEC Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM
poBep o0pa3oBaTe/IbHOM NPOTrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yjabrara
1 Yucna ¥ BBIYUCIICHUS
OnepupoBarh NOHATUAMU. HATYPAJIbHOE, LIEJIOE YNUCIIO; UCIIOJIB30BaTh
11 MPU3HAKHU AEJTUMOCTH LEbIX YHCEI, PA3JIOKEHHUE YHCIIAa HA TPOCThIE
MHOKHTENH JUIs PELICHUs 3a/1a4
1.2 OnepupoBarh MOHATHEM: CTENIEHb C PallMOHAILHBIM [10Ka3aTeIeM
13 OnepupoBath NOHATUAMHU: JIOTapU(M YKcia, JECITUUHbIE U HaTypallbHbIE
' Jorapupmbl
2 VYpaBHEeHMs U HEPABEHCTBA
[IpumeHsTH CBOMCTBA CTENEHU ISl TPE0oOpa30BaHUsI BBIPAKEHUH,
2.1 OIIEpUPOBATh NOHATHUAMH: [T0OKA3aTEIbHOE YPABHEHNE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI TIOKA3aTEIbHBIX YPABHEHUI 1 HEPABEHCTB
BrinonuaTe npeoOpa3oBaHus BEIPAXKEHUH, COAEPIKAIINX JIOTapU(MBI;
2.2 OTIepUPOBATh MOHATUSIMU: JOorapuPMHUEcKoe ypaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB
2.3 HaxomuTs perienust mpocTeHInX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATHAMU: CUCTEMA JIMHENHBIX YPABHEHUH U €€ PEIICHHUE;
2.4 HCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUN AJIs PEILEHUS IPAKTHUECKUX
3a1a4y
2.5 HaxoauTs perieHust NpocTENIINX CUCTEM U COBOKYITHOCTEN PAllMOHAJIBHBIX




YpaBHEHHUI U HEPABEHCTB

MO,I[GJ'II/IpOBaTB PEAIBHBIC CUTYyallul Ha SA3BIKE anre6pLI, COCTaBJIATH

2.6 BBIPAKEHUS, YPABHEHMSI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3a/1a4H,
HCCIIeI0BaTh IOCTPOEHHBIE MOJIEH C UCIIOJIb30BaHUEM alapaTa ainreopsl
3 OyHKIMHN U TpapuKu
OmnepupoBarh MOHATUAMHE: TIEpHOANYECKast (PYHKIHS, TPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOUKH 3KCTpeMyMa (QyHKIMH, HauOoJIbIIee 1
' HaMMEHbIIIee 3HaYCHUs (PYHKIUU HA IPOMEKYTKE; UCIOIB30BATh UX IS
uccieoBaHus pyHKIMY, 3aJaHHOH rpadukom
OmnepupoBarh MOHATUAME: TPa(UKH MTOKA3ATEIBHOH, TOrapU(PMUUECKON 1
3.2 TPUTOHOMETPUYCCKUX QYHKIINM; H300pakaTh UX Ha KOOPAHMHATHOM
IJIOCKOCTH M UCIIOJIb30BATh ISl PEIICHNs] YPABHEHUN U HEPABEHCTB
33 N300pakaTh Ha KOOPAWHATHOM MJIOCKOCTU TPaQUKH JTMHEUHBIX YPaBHEHHI
' U MCII0JIb30BaTh UX JUISl PELIEHUs CUCTEMBbI JIMHEHHBIX YpaBHEHHH
34 Hcnonp3oBathk rpaduki GYHKIUHA IS UCCIIEAOBAHUS TPOIIECCOB
' 3aBUCUMOCTEH U3 IpYrux y4yeOHbIX AUCHUILINH
4 Hauana maTemaTuueckoro ananusa
OmnepupoBarh MOHATUSME: HEMIPEPBIBHAS (PYHKIIHUS, TPOU3BOAHAS (QYHKIINH,
4.1 UCIOJIb30BaTh T€OMETPUUYECKHH U (PU3NUECKUI CMBICT POU3BOTHOM /IS
pelieHus 3a1a4
42 HaxoauTe mpon3BogHBIE 37I€MEHTAPHBIX (QYHKITUH, BEIYUCIIATH
' IIPOU3BO/IHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO (DYHKIIUH
Hcnonb30BaTh MpOU3BOIHYIO JUIS MCCIEA0BaHNS (DYHKIIMU Ha
4.3 MOHOTOHHOCTb M SKCTPEMYMBI, IPUMEHSTH PE3yIbTAThl UCCIIEAOBAHUS K
MIOCTPOEHUIO TpapUKOB
44 Hcnonp30BaTh MPOU3BOIHYIO JUISl HAXOKIEHUS! HAMJTYUIIETO PELIeHUs B
' MPUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-IDKOHOMUYECKHX, 3a1a4ax
45 OnepupoBarh NOHATUSAMU: TIepBOOOpa3Hasi U UHTErpajl; IOHUMATh
' reOMEeTPUUECKUI U (PU3NUECKHI CMBICIT HHTETpaja
16 Haxoauths nepBooOpa3Hbie 2IeMEHTapHbBIX (PYHKIINHA, BBIUUCISATH HHTETPa
' no opmyne Hetorona - JleitOnuma
47 Pemiate npukiaaHele 3a1a4K, B TOM YHCIIE COLUAIBHO-3KOHOMUYECKOT0 U

(Gu3M4eCKoro xapakrepa, CpeACTBAMU MaTEMaTHYECKOIO aHAIIN3a

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
1 Yucna 1 BEIYUCICHUS
1.1 |HarypanbHble u nenbie yrcina. [[pu3Haku 1eTMMOCTH EeNbIX YHCeT
1.2 | Crenensb ¢ panlnoHAIBHBIM MOKa3aTteneM. CBOMCTBA CTENEHU




1.3

Jlorapudm umcna. JlecaTudHble U HATYypaibHbIE JOrapu(MbI

2 VYpaBHEHMSI U HEPABEHCTBA
2.1 |IIpeoOpa3zoBaHue BBIPAXKEHUH, COAEPKAIIUX JIOTapUPMBI
29 [IpeoOpa3oBanue BBIPAXKEHHIA, COACPIKALINX CTETICHH C PAlMOHATBHBIM
' oka3aresem
2.3 | llpumepsl TPUTOHOMETPUYECKUX HEPABCHCTB
2.4 |lloka3arenbHble YypaBHEHHS U HEPAaBEHCTBA
2.5 |JlorapudmMuueckne ypaBHCHHs 1 HEPABCHCTBA
26 CucreMbl TMHENHBIX YpaBHEHUN. Penienye MpuKiIaaHbIX 3a1a4 ¢ IOMOIIBIO
' CUCTEMBI JINHEWHBIX YPAaBHEHUI
2.7 | CucteMbl U COBOKYITHOCTH PAaLlMOHAIBHBIX YPABHEHUH U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHUX 3a]1a4
' U 3aJa4 U3 pa3jIMyuHbIX o0JacTell HAyKH U pealibHOM JKU3HU
3 OyHKIMU U TpaduKu
Oynkuus. [lepuoanyeckue pyHkuuu. [IpoMexyTku MOHOTOHHOCTH (DYHKIIHH.
3.1 | MakcumyMmbl 1 MUHUMYMBI GyHKIMA. Hanbospiee 1 HanMeHbIIee 3Ha4eHue
(GYHKLIHU Ha IPOMEKYTKE
3.2 | Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaduku
3.3 |lloka3arenbHas u norapupmMudeckas GyHKINUU, HX CBOHCTBA U TpaduKu
3.4 | HUcnonb3oBanue rpaukoB QYHKUUH IS pellieHHs] ypaBHEHUH U JIMHEMHBIX CHCTEM
Hcnonb3oBanue rpadukoB GyHKIMN A1 HCCIEIOBAHUS POLIECCOB U
3.5 | 3aBUCHMOCTEMH, KOTOPbIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYTHX y4eOHBIX
IIPEIMETOB U PEAJIBHOM JKHU3HU
4 Hagana maTremaTnueckoro anaumsa
4.1 |HenpepsiBHble pyHKIIMKU. MeTO MHTEPBAIOB ISl pEIIEHNS HEPABEHCTB
4.2 | IlpousBonHas pyHKuuu. ['eomerprueckuil 1 GU3NYECKU CMBICI TPOU3BOIHOM
43 [Ipon3BoiHbIE A1€MEHTAPHBIX PYHKIMNA. DPOpMYIIbl HAXOXKAECHUS TPOU3BOTHOM
' CYMMBI, IPOU3BEIEHUS U YACTHOTO (DYHKIMH
[TpumeHeHre TPOU3BOIHON K UCCIIETOBAaHUIO (PYHKIMI HA MOHOTOHHOCTb U
4.4 | skctpemymbl. HaxoxxieHue HanOOoIbIIEro 1 HAMMEHbIIETr0 3HaueHNs (PyHKINN Ha
OTpe3Ke
[IpumeHneHne MpoU3BOIHON ISl HAXOXKICHUS HAUTYYIIIETO PEIIeHUs B TPUKIAIHBIX
4.5 |3amauax, Aus onpeeneHusl CKOPOCTH MpoIiecca, 3alaHHOTro (opMyIIol 1Tl
rpaduxom
4.6 |IlepBooOpaznas. Tabmuia nmepBooOpa3HBIX
47 WuTterpai, ero reoMmeTpudeckuii 1 GU3NUECKUil CMbICI. Brruncienne uHTerpana mno

dhopmyne HeroToHa - Jleitoauia




IIpoBepsiemblie Ha EI'D o maTtemaTuke

TpedoBaHus K pe3yjabraram ocBoeHus OOII
COO

Jis mposenenust EI'D mo MaTeMaTHKe HCIONIB3YETCs MepedeHsb (KoaupukaTop)
npoBepsieMbIX TpeboBaHuil k pesynbrataM ocBoeHuss OOIT COO u nepedeHb 31€MEHTOB
COJIepKaHusl.

Ilepeuens (koan¢uraTop) MpoBepsieMbIX TPeOoBaHUIi K pe3yabTaTtaMm ocBoenusi OOII
COO

Kon IIpoBepsiemble TpeOOBaHMSA K NPeAMETHBIM pe3yJIbTaTaM OCBOCHHSA
NMPOBEPSAEMOro | OCHOBHOI 00pa30BaTeJIbHOM NMPOrPaMMBbI CPeJHEro 001ero
TpeOoBaHusi | o0pa3oBaHusi

Bnanenue Mmerogamu 10Ka3aTenbCTB, aITOPUTMAMU PEIICHUS 3a/1a4;
yMeHue GopMynHpoBaTh U ONEPUPOBATH MOHATUSIMU: ONIPEACICHHE,
aKcuoma, TeopeMa, CleICTBUE, CBOMCTBO, MPU3HAK, 10KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYITHPOBKHU; IPUMEHSTh UX; yMeHUE (GOPMYyITUPOBATH
o0paTHOE ¥ MPOTHUBOIIOJIOKHOE YTBEPKICHUE, IPUBOIUTH TPUMEPHI U
KOHTPIIPUMEPHI, UCIIOJIB30BATh METOJI MAaTEMAaTHUECKON HHIYKIIUY,
MIPOBOJIUTH JTIOKA3aTEIbHBIC PACCYKICHUS MIPU PEIICHUH 3a/1a4, OIICHUBATh
1 JIOTUYECKYIO MPAaBUIBHOCTh PACCYXKIICHUHN; YMEHUE OIEpUPOBATH
MOHSATHUSAMH . MHOKECTBO, TTOJIMHOKECTBO, ONEPAIIUHA HAJl MHOKECTBAMHU;
YMEHUE UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN aInapaT AJis OMUCAHUS
peanbHBIX MPOIIECCOB U SIBICHUI U MPU PEIICHUH 33714, B TOM YHCIIE U3
JIPYTUX y4eOHBIX MPEAMETOB; YMEHUE ONIEPUPOBATH MOHITUSIMHU: Tpad,
CBSI3HBIN rpad), AepeBo, UK, Tpad Ha MIIOCKOCTH, YMEHHUE 3a]1aBaTh U
OTHCHIBATH Tpadbl pa3IMUHBIMU CIIOCOOAMH; UCTIONB30BaTh rpadbl MpH
pelieHnu 3a1a4

YMeHnue onepupoBaTh NOHATUSAMU: HATYpaJIbHOE YUCIIO, LIEJI0€ YUCIIO,
CTETEHb C LENbIM 0Ka3aTelleM, KOpEHb HAaTypaJIbHOM CTENEHH, CTETIEHb C
palOHaIbHBIM IIOKA3aTENEM, CTENIEHb C JEHCTBUTEIbHBIM IT0OKA3aTEIIEM,
Jorapu@m 4ucia, CHHyC, KOCUHYC ¥ TAHT€HC MPOU3BOJIBHOTO YHCIIA,
OCTaTOK I10 MOAYJIIO, PallMOHAIBHOE YHUCIIO, UPPALMOHAIIBHOE YHCIIO,
MHO>KECTBA HAaTypaJIbHBIX, LENbIX, PALIMOHAIBHBIX, J€HCTBUTEIbHBIX YHCET,
YMEHHUE UCIIONB30BaTh MIPU3HAKH JEIMMOCTH, HAUMEHBIIHHA 00Mii
JieNuTeNb U HauMeHbIIee o011ee kpaTHoe, anroput™ EBkinaa npu
pELIEHNN 3a]1a4; 3HAKOMCTBO C Pa3JIMYHbIMU IO3UIIMOHHBIMHM CHCTEMaMHU
CUHCJICHHSI; YMEHHUE BBINOIHATH BBIYMCIIEHNE 3HAUEHUI U TpeoOpa3oBaHus
BBIpQ)XEHUI CO cTENeHsIMHU U JlorapudmMamu, mpeoOpa3oBaHus IpoOHO-
palOHaIbHBIX BRIPAXKEHUN; YMEHHUE ONIEpPUPOBATH MOHITHSIMHU:
MOCJIeI0BATENbHOCTD, apu(MeTHUECKas! IPOrPECcCHsi, FTeOMEeTpHUeCcKas
nporpeccus, 0eCKOHEYHO yOBIBAIOIIAs FEOMETPUUECKAs IPOTrPeECCHs;
YMEHHE 3a/1aBaTh MIOCIEA0BATEIBHOCTH, B TOM YHUCJIE C TIOMOILIBIO
PEKYPPEHTHBIX (POPMYJ; YMEHHUE ONEPUPOBATH OHATUSIMU: KOMILJIEKCHOE




YHCII0, CONPSHKEHHBIC KOMIUICKCHBIEC YHCIIA, MOIYJb U apTyMEHT
KOMILIEKCHOTO YHcia, (hopMa 3aucu KOMITJICKCHBIX YHCE
(reomeTpuveckasi, TPHIOHOMETPUUECKas U alnreOpandeckas); yMeTh
MPOU3BOIUTH ApUPMETHUECKHUE AEUCTBUS C KOMIUICKCHBIMHU YHCIIaMHU,
HPUBOIUTH IPUMEPHI HCIIOIb30BaHNs KOMIUIEKCHBIX YHCENl; OIIEPHPOBAThH
MOHATUSAMH. MaTpula 2x2 u 3%3, onpeaeTuTeIh MaTPULIB,
T€OMETPUYECKUI CMBICI OIPEACITUTEINS

YMeHnue onepupoBaTh MOHATUSAMU: PALIMOHAIBHBIE, HPPALMOHAIIBHBIE,
MoKa3aTeIbHbIe, CTENICHHBIE, IoTapu(MUIECKUe, TPUTOHOMETPHUIECKHE
YPaBHEHHUs U HEPABEHCTBA, UX CUCTEMBI; YMEHHE ONIEPUPOBATH MIOHATHAMMU!
TOXJIECTBO, TOKJECTBEHHOE IIPe0o0pa30BaHuE, ypaBHEHHE, HEPABEHCTBO,
CHUCTEMAa YPaBHEHU U HEPABEHCTB, PABHOCWIBHOCTh YPaBHEHMIA,
HEPABEHCTB U CUCTEM; YMEHHE pellaTh YPaBHEHUS, HEPABECHCTBA U CUCTEMBI
C MOMOILBIO Pa3JINYHbIX IPUEMOB; PEIIATh YPAaBHEHUsI, HEPABEHCTBA U
CUCTEMBI C ITAPAMETPOM; IIPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUISL PELIeHUs] MaTeMaTUYeCKUX 3ajad M 3a/1a4 U3 Pa3IM4HbIX 00sacTel
HAyK{ U PEAIbHOU KU3HU

YMeHue onepupoBaTh NOHATUAMU: (DYHKIUS, YETHOCTh (DYHKIIUH,
NEpUOANIHOCTDH (1)yHKIII/II/I, OrpaHNM4YC€HHOCTD (1)yHKIII/II/I, MOHOTOHHOCTB
GbyHKIUH, SKCTpeMyM (DYHKINUU, HanOoblllee 1 HAaMMEHbIIIee 3HaUCHUs
(GyHKINK Ha TPOMEXKYTKE, HEMpPEpbIBHAS (DYHKIIHSI, aCHMIITOTHI rpaduka
GyHKIUH, IepBas U BTopas MPOU3BOAHAS PYHKIIUU, TEOMETPUUYECKUN U
(bu3HUecKnil CMBICT TIPOU3BOAHOM, TIEpBOOOpa3Has, ONPEICIICHHBIN
WHTErpa; yMEHHE HaXOUTh aCUMITOTHI rpaduka QyHKINU; yMEHHE
BBIYUCIIATE IIPOU3BOAHBIC CYMMBI, IPOU3BEACHM A, HACTHOI'O 1 KOMITIO3UIINN
(GyHKIUH, HAXOIUTH ypaBHEHUE KacaTeNbHOM K TpaduKky QyHKINH; YMEHUE
HaXOJUTb MPOU3BO/IHBIE 3JIEMEHTAPHBIX (QYHKIINM; YMEHUE UCIIONIb30BaTh
MIPOU3BOIHYIO JIJIS KiCCNeAOBaHUs (DYHKIMN, HAXOAUTh HAUOOJIbIINE U
HauMEHbIINE 3HauUeHUs! QYHKIIUI; CTPOUTH rpadKu MHOTOWIEHOB C
HCIIOJIb30BAHUEM aIlllapara MaTeMaTUYECKOr0 aHaau3a,; IPUMEHSTh
MMPOU3BOJHYIO I HAXOXKJACHUSA HAWITYUHICTO pCIICHNA B IIPHUKJIAAHBIX, B
TOM YHCJIE€ COIMATbHO-9KOHOMHUECKHUX U (PU3NYECKUX 3a/1a4ax; HaXOJHUTh
iouiaau u o0beMbl GUTYp ¢ TOMOLIBIO0 UHTETpaJIa; MPUBOIUTH IPUMEPHI
MaTEeMaTHYeCKOTr0 MOJICTUPOBAHUS C MOMOIIBI0 U depeHITHaTEHBIX
YpaBHEHUU

YMeHue onepupoBaTh NOHATHAMU: TpaduK GyHKINHU, 0OpaTHas QyHKIHNS,
KOMIO3uIMs QyHKIUH, TUHEeHas pyHKUMS, KBagpaTUuHas QyHKIHS,
panroHanbHast QyHKIMS, CTeneHHas QYHKIUS, TPUTOHOMETPUUYECKHUE
GbyHKIIUH, 00paTHBIE TPUTOHOMETpUUYeCKre QYHKIUY, IOKa3aTeabHas U
norapupmuyueckas GyHKINUU, YMEHHE CTPOUTH IpaMKU U3y4EHHBIX
(GyHKIUH, BBIIOJIHATH TpeoOpazoBaHus rpadukoB QyHKIUH, HCIIOIb30BATh
rpaduKu A1 U3y4eHUs MPOLIECCOB U 3aBUCUMOCTEH, IIPU PEIICHUH 3a/1a4
U3 IpYruX y4yeOHBIX MPEAMETOB U 337a4 U3 PeabHOM KU3HU; BHIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEX/ly BEJTMUYMHAMMU; UCTIOIb30BATh CBOMCTBA U
rpaduky QYHKIMNA JUIsl pellieHus] ypaBHEHU, HEPAaBEHCTB U 33/1a4 C
napamMeTpamu; U300pakaTb Ha KOOPAMHATHOM MIIOCKOCTH MHOYKECTBA
pEILIEeHNI ypaBHEHUM, HEPABEHCTB U UX CUCTEM




VMeHHe penraTh TeKCTOBbIC 33]]a4H Pa3HBIX TUIIOB (B TOM 4HCIIE Ha
MPOICHTHI, JOJIM U YaCTH, Ha JBI)KEHHUE, padOTy, CTOMMOCTh TOBApOB H
yCIIyT, HAJIOTH, 331a4M U3 00JaCTU yIIPaBICHUs JMUYHBIMU M CEMEHHBIMU
(bMHAHCAMU); COCTABIISTH BBIPAXKCHUS, YPAaBHCHUS], HEPABCHCTBA U HX
CUCTEMBI 110 YCIIOBHIO 3aJ]a4d, UCCIIEJOBATh ITOJIy4YEHHOE PELICHUE U
OLIEHUBATh MPABJIONOA00HOCT PE3YJIbTATOB; YMEHUE MOAETHPOBATH
peaJIbHbIE CUTYallMM Ha S3bIKE MATEMATUKH, COCTABIIATh BBIPAKECHNUH,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI I10 YCIIOBHIO 33]1a4H, UCCIIEIOBATh
IIOCTPOCHHbIE MOJIENH C MCIIOJIb30BAaHUEM amIapara anreopsl,
HMHTEPIPETUPOBATH ITOJIYYEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeHee apuhMETHIECKOe, METHaHa,
HauOoJbllIee U HAaMEHbIIee 3HAUCHUS, pa3Max, AUCIIEPCHs], CTaHAapTHOE
OTKJIOHEHHE YUCIIOBOTO HA0Opa; yMEHHE U3BJICKATh, UHTEPIPETUPOBATH
nH(pOpMaILIKIO, TIPEICTABICHHYIO B TaOMUIaX, HA AUarpaMMax, rpadukax,
OTPaXKaIoIyI0 CBOMCTBA peabHBIX MPOIIECCOB U SIBJICHUI; TIPEICTABIIATD
MH(OPMALIHIO ¢ TOMOUIBIO TAOIUI] M TUarpaMM; UCCIeA0BATh
CTATUCTUYECKUE JAHHBIC, B TOM YHUCJIE C IPUMEHEHHEM IpaduuecKux
METOJIOB M 3JIEKTPOHHBIX CPECTB; rpaduuecK UCCIeI0BaTh COBMECTHBIE
HAOJIIOJICHUS C TIOMOIIBIO TarpaMM pacCEeMBaHUs U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATUSMU: CITYYalHBIN OIBIT U CIIy4aiiHOE
COOBITHE, BEPOSATHOCTD CIYy4aitHOTO COOBITHS; YMEHUE BBIYUCIIATH
BEPOSITHOCTH C UCTIOJIb30BaHUEM I'pa)UUECKUX METOJIOB; IPUMEHSTh
(OpPMYIIBI CITOKEHUS U YMHOXCHHS BEPOSITHOCTEH, (POpMyITy TOJTHOM
BepOATHOCTH, (popmyny bepHysuiu, komOuHAaTOpHBIE PaKThI U (HOPMYIIHI,
OIICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHIA; YMEHUE ONIEPHPOBATH
MOHATHSIMH . cITy4daiiHas BEIMYMHA, pacrpeielieHne BEPOITHOCTEH,
MaTeMaTHYECKOe OXKUIAHKE, JUCTICPCUS U CTAHIAPTHOE OTKIOHCHUE
CIIy4aifHOUM BENUYUHBI, (GYHKIIUU pacCIpeIeeHUs U TII0THOCTH
PaBHOMEPHOTO, TIOKA3aTEIHHOTO M HOPMAIILHOTO PACIPEICIICHHH; YMEHNE
HCIOJIb30BaTh CBOMCTBA U3YYEHHBIX pACIPECICHUI I PEeIlIeHuUs 3aa4;
3HAKOMCTBO C IMOHSATUSMU. 3aKOH OOJBIINX YUCEN, METOJIbI BEIOOPOUHBIX
WCCIIETIOBaHMM; YMEHUE MPUBOIUTH MIPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX
9rCell B IPUPOJIHBIX U OOMIECTBEHHBIX SBJICHUSIX; YMEHHE ONIEPUPOBATH
MOHATHSIMH . COYETaHUE, IEPECTAHOBKA, YUCIIO COYETAHUN, YUCTIO
MepecTaHOBOK; OMHOM HBIOTOHA; YMEHHE MPUMEHATH KOMOMHATOPHBIC
(bakKThI ¥ pacCykACHUS ISl pEIICHUs 3a/1a4; OIEHUBATh BEPOSTHOCTH
pPEATBHBIX COOBITHIA; COCTABIIATH BEPOSITHOCTHYIO MOJICIH U
MHTEPIPETUPOBATH OTYyYEHHBINA Pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMU: TOUKA, IPSIMasi, IIIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yTJa, INIOCKUI YTroJl, IByTrpaHHbIM
YTOJI, TPEXTPAaHHBINA YroJl, CKPEeIIMBAIOIINECS TIPSIMbIE, MTAPAIIIENIBHOCTh U
NEePHEHUKYISIPHOCTD MPSMBIX U INIOCKOCTEH, YTOJl MEXIY MPSMBIMHU, YTOJI
MEXy IPSAMOH U IJIOCKOCTBIO, YTOJI MEXY MIIOCKOCTSMHU, PACCTOSTHUE OT
TOYKH 10 IUNIOCKOCTH, PACCTOSHUE MEXIY IPSAMBIMH, PACCTOSHUE MEXIY
IJIOCKOCTSIMU, YMEHHE UCIIOIb30BaTh MPU PEILIEHUH 3aa4 U3y4YEeHHbIE
(akThl ¥ TEOPEMBI IJITAHUMETPUH, YMEHHUE OLICHUBATH Pa3Mepbl OOHEKTOB
OKpY’KaIOIlIero MUpa; CTPOUTh MaTEMaTHYECKHE MOJIETH C TOMOIIBIO
F€OMETPUYECKUX MOHATUN U BETMYUH, pelIaTh CBA3aHHbIE C HUMHU




IMPAKTUYCCKHUE 3a1a4n
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YMeHue onepupoBaTh HOHITUAMHE: IUIOMIAb PUTYPbI, 00beM (GUTYDHI,
MHOT'OI'paHHUK, HpaBI/IJIBHBIf/’I MHOTI'OIr'paHHUK, CCHCHHUEC MHOT'OI'paHHHKa,
Ky0, mapajienenumne, npu3Ma, nupamuaa, Gurypa u moBEpXHOCTh
BpallIeHUs, IWIMHIP, KOHYC, TIap, cdepa, Iomaas chepsl, IIomaab
MOBEPXHOCTH MUPAMUJIbI, TIPU3MbI, KOHYCa, IIWJIHHAPA, 00beM Ky0a,
MMpAMOYT'OJIBHOTO MapalICJICIHUIICAa, TUPAaMUAbI, IIPU3MBbI, HUJIMHIPA,
KOHYCa, I1apa, pa3BepTKa MOBEPXHOCTH, CCUCHHS KOHYCa M IIUIHH/IPA,
napaJuiebHbIe OCH WA OCHOBAHHIO, CEYCHUE Iapa, INIOCKOCTh,
Kacaromascsi chepbl, MUIHHIPA, KOHYCa; YMEHUE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (GUTYPHI U TIOBEPXHOCTH
BPAIIICHUS, UX CCUCHHUS, B TOM YHCJIEC C MIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHUE NMPUMEHATh CBOWCTBA FTEOMETPUUECKUX (PUTYDP, CAMOCTOSATEIBHO
(bOopMyITHPOBATH OMPEICIICHHS H3y4aeMbIX (DUTYP, BBIIBUTAThH THIIOTE3bI O
CBOWCTBaxX W MpPHU3HAKaX T€OMETPHUECKUX (HUTYpP, 0OOCHOBHIBATH WM
OIPOBEPraTh UX; yMEHHE MPOBOIUTH KIACCUPHUKALINIO UTYD TIO
Pa3JIMYHBIM IIPpHU3HAKAaM, BBIIIOJJIHATH HCO6XOI[I/IMI)IC JOIIOJIHUTCIIbHBIC
MOCTPOCHHSI
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YMeHue onepupoBaTh MOHSATUSMU: ABHKCHHE B TIPOCTPAHCTBE,
napauieNbHbIN epeHoc, CAMMETPHS Ha IJIOCKOCTU U B IPOCTPAHCTBE,
MOBOPOT, MTpeodpazoBanue moaoous, MoA00HbIE (GUTYPHI, YMEHHE
pacrno3HaBaTh paBHbIE U MOI00HBIE GUTYPHI, B TOM YKCJE B IPUPOJE,
HCKYCCTBE, apXUTEKTYPE; HCIIOJIb30BATh TEOMETPHYCCKHUE OTHOIICHHSI IIPU
PELICHUH 3a/1a4; HaXOAUTh F€OMETPUIECKUE BETMIMHBI (UTHHA, YToJI,
IUIOIA b, 00BEM) IIPU PEIICHUH 3a/1a4 U3 JPYTUX y4EOHBIX IPEAMETOB U U3
peabHOM KHU3HU; YMEHHE BBIYMCISTH T€OMETPUUECKUE BEIUYHUHBI (THHA,
yroJ, TUIoMas, 00beM, IUIOIAb MTOBEPXHOCTH), UCTIONB3Ys U3yICHHBIC
(bOpMyIbI 1 METO/IbI, B TOM UHKCJIE: IUIOMIAAb TOBEPXHOCTH MUPAMUIBI,
MPU3MBI, KOHYCa, IWJIWHIPA, TI0MIaab cepbl; 00beM Ky0a,
MPSMOYTOJIBHOTO MapajuieNienune1a, TUPaMu/Ibl, TPU3MBI, IMIIUHIPA,
KOHYCa, Il1apa; yMEHUE HAXOJIUTh OTHOIIIEHHE 00HEMOB MOIOOHBIX (HUTYP
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YMeHue onepupoBaTh NOHATUAMU: IPAMOYIOJIbHASL CUCTEMa KOOPAUHAT,
BEKTOp, KOOPAMHATHI TOUYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB,
IIPOU3BECHNE BEKTOPA HAa YUCIIO, Pa3JIoKEHHE BEKTOpa Mo Oa3ucy,
CKaJsIpPHOE MPOM3BEIECHUE, BEKTOPHOE IPOU3BENECHUE, YTOT MEKIY
BEKTOPAaMH; YMEHHE HUCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METO IS
pelIeHrs TeOMeTPUUYECKUX 3a7a4 U 3a7a4 APYTrux y4eOHbIX IPEeIMETOB

13

YMeHnue BHIOUPATh MOAXOIAIINI METO/ JUIsl pEIIeHUs 3a/1a4uM; TOHUMaHKe
3HaYMMOCTH MaT€MaTHKHU B U3YYE€HUH NPUPOIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U ABJICHUH,; YMEHHE PACIIO3HABATD IIPOSBICHUE 3aKOHOB
MAaTE€MaTHUKU B UCKYCCTBE, YMEHHUE IIPUBOJUTH IIPUMEPHI MATEMATUYECKUX
OTKPBITHHA POCCUICKON U MUPOBOW MAaTeMaTHYECKOW HAYKH

Ilepedyenn 31eMeHTOB cofepxaHusi, NpoBepsieMbIX Ha EI'D mo matemaTtuke

Kon

IIpoBepsieMblii 3JIeMEHT COEePKAHMUS




Yucna ¥ BEIYUCIIEHUS

1.1 |HarypanbHsble u 1ensle uncna. Ilpu3Haku AeIMMOCTH LEJbIX Yncell
12 Panmonanbueie yrcna. OOBIKHOBEHHBIE U IECATHYHBIC IPOOH, IPOIICHTHI,
"~ | OeckoHEUHbIE TEpUOINYECcKUe Apodu
13 ApudmeTnueckuii KOpeHb HaTypajabHOU cTeneHu. [leiicTBus ¢ apupMeTHIeCKUMHU
" | KOPHSIMU HATypaJIbHOW CTETIEHU
14 Crenensb ¢ 1eabpIM nokaszareneM. CTeneHb ¢ pallMoHaIbHBIM IoKa3areneM. CBoiicTBa
" |cTeneHu
15 CuHyc, KOCUHYC U TAaHT'€HC YHCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC,
"~ | apKTaHI'€HC YUCIIOBOrO apryMeHTa
1.6 |Jlorapudm uncna. JleciTuuHbIC M HATYpaJIbHBIE JIOTAPU(MBI
JleiicTButenbHbie ynciia. ApudMeTHndecKue onepamnuy ¢ JeHCTBUTEIbHBIMHA YHCIAMU.
1.7 |IlpubnmxeHHble BBIYUCICHUS, IPABUIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA pe3yJibTaTa
BBIYMCIICHUI
1.8 |IIpeoGpa3oBaHue BeIpaKCHUI
1.9 |KowmriekcHbie yncna
2 | YpaBHEHHS U HEPABEHCTBA
2.1 |Llenbie U 1pOOHO-pAIIIOHAIBHBIC YPAaBHEHHUS
2.2 | UppaunoHanbHble ypaBHEHUS
2.3 | TpuroHoMmeTpuieckue ypaBHEHHUs
2.4 |Iloka3zaTenbHBIE U JTOTAPHPMHUUECKIE YPABHEHHS
2.5 |Llensie u 1poOHO-paIOHAIEHBIC HEPABEHCTBA
2.6 |HppaunoHaibHble HEpaBEHCTBA
2.7 |Iloka3zarenbHble U JOrapu(pMHUUECKIE HEPABEHCTBA
2.8 | TpuroHoMmeTpruvecKkne HepaBEHCTBA
2.9 |Cucrembl 1 COBOKYITHOCTH YpaBHEHHUI U HEPABEHCTB
2.10 | YpaBHeHus1, HEpaBEeHCTBA M CUCTEMBI C TapaMeTpamMu
2.11 | Matpuna cucTeMbl JIMHEHHBIX ypaBHeHUH. OTIpeienTelb MaTPUIIBI
3 | ®ynknuu u rpaduku
31 OyHK1Ms, criocoos! 3ananus GyHkuun. ['padux Gynkun. Bzanmuo odbparHbie
" | pynkuuu. YerHsie u HeueTHble GyHKuMU. [lepuoanueckue GpyHKuu
Ob6unacTh ornpeaeneHuss 1 MHOXKeCTBO 3HadeHni Gpynkuuu. Hynu pyHnkumu.
39 [TpomexyTkH 3HaKONOCTOSIHCTBA. [IpOMEKYTKM MOHOTOHHOCTH (DYHKIIUH.
" | MakcumyMmbl 1 MUHUMYMBI GyHKIIUN. HanbomnbIiiee 1 HauMeHblllee 3HaYeHHe
(GYHKLINU Ha TPOMEXKYTKE
3.3 | Crenennas pyHKIHS ¢ HATYpaJIbHBIM H IIEJIBIM TTOKa3aTeseM. Ee cBolicTBa U rpaduk.




CgoiicTBa u rpaduK KOpHS N-0¥ CTENEeHN

3.4 | Tpuronomerpuueckue GyHKIINU, UX CBOMCTBA U Tpaduku
3.5 |Iloka3arenbHas u orapudmMuieckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku pa3pbsiBa. AcUMITOTH rpadukoB ¢pyHkuuid. CBoMCTBA PYHKIUI, HENPEPHIBHBIX
Ha OTpe3Ke
3.7 |IlocnenoBaTenbHOCTH, CIIOCOOBI 33aHUs TIOCIIE0OBATEILHOCTEH
3.8 | Apudmerrnueckas u reomeTpruecKas mporpeccuu. @opmyiia CI0KHBIX MPOLIEHTOB
4 | Hauana MaTeMaTH4eCKOro aHaiu3a
4.1 |IIpousBomHas pyukuu. [Ipon3BoaHbBIC DIEMEHTAPHBIX (YHKITAN
[TpuMeHeHne TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTD H
4.2 |skctpemyMbl. HaxoxxeHre HauOoIbIIero 1 HAMMEHbIIEero 3Ha4yeHus (QyHKIMU Ha
oTpe3Ke
4.3 |IlepBooOpasnas. MHTerpan
5 |MHoxecTBa U JOruKa
5.1 | MHoOXxecTBO, onepanuu HaJl MHOKecTBaMH. Jluarpammsl Ditsiepa - Benna
5.2 |Jloruka
6 |BeposTHOCTB M cTaTUCTHKA
6.1 |OnwucarenbHas CTaTUCTHUKA
6.2 |BeposTHOCTD
6.3 | KomOunaTopuka
7 |T'eometpus
7.1 | ®urypsl Ha IIOCKOCTH
7.2 |IlpsMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOTOTpaHHUKH
7.4 | Tena v MOBEpXHOCTHU BpalllEHUS
7.5 | KoopauHaTbl 1 BEKTOPHI




