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Pabouast nporpamMmma yue0HOro kypca «Ajredpa u Hayajia MATEeMaTH4YeCKOI0 aHAJIN32»
0a3oBoro ypoBHs aJsi ooyyawmmxcst 10-11-x kiaccos

ITosicHuTebHAA 3alIUCKA

Pabouas mporpamma yueOGHOro kypca «AureOpa M Hadajga MaTeMaTHYECKOro aHajau3a» 0a30BOro
ypoBHust 1yt oOyuatomumxcst 10—11-x kmaccoB MBOVY «Capanunckast COLL» pazpaboTana B COOTBETCTBUU
C TpeOOBaHUSAMH:

- ®enepanbpHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deneparmmy;

- npuka3za MunoOpHayku oT 17.05.2012 Ne 413 «O6 yrBepxaeHuu GeaepaJbHOr0 rocydapCTBEHHOTO
00pa30BaTEeNBLHOTO CTAHIAPTA CPETHETO 00IIero 00pa3oBaHUsMY;

- npuka3za MunnpocsenieHus: ot 18.05.2023 Ne 371 «O6 yrBepxkacHuu denepaibHOl 00pa3oBaTeIbHON
MIPOrPaMMBI CPEHETO 001Iero 00pa3oBaHUs»;

- npuka3za Munnpocemenus ot 22.03.2021 Ne 115 «OO6 yrBepxkaenun Ilopsaka opraHuzanum u
OCYIIECTBIICHHUSI 00pPa30BaATENIbHON NEATETLHOCTH IO OCHOBHBIM 00I11€00pa30BaTeNbHBIM MIPOrpaMMaM —
o0pa3oBaTeNbHBIM MPOrpaMMaM HayajdbHOIO OOINEro, OCHOBHOTO OOINErO0 U CpPeAHEro ooOLero
o0pa3oBaHMs;

- CII 2.4.2.4283-26 «CaHUTapHO-IMIHIEMHUOJIOTUYECKUE TPEOOBAaHUA K OpraHU3alusM BOCHHUTAHUS U
00y4YeHHs, OTABIXa U O37J0POBJICHUS JETEH M MOJOJSKN», YTBEPKICHHBIX MOCTAHOBJICHHEM TJIaBHOTO
canutapHoro Bpaya ot 02.06.2026 Ne 19;

- CanlluH 1.2.3685-21 «'urnennyeckrie HOPMATHUBEI U TPeOOBaHUS K oOecreueHHI0O O€301MacHOCTH H
(umm) Oe3BpeAHOCTH AJIs yesloBeKa (PAKTOpOB cpelbl OOMTaHMS», YTBEPXKICHHBIX MOCTAHOBJIEHUEM
IJIaBHOTO caHuTapHOro Bpaya oT 28.01.2021 Ne 2;

- KOHUEMIHUU Pa3BUTHSA MaTEMaTHUECKOro 00pa3oBaHus, yTBEPkKACHHON pacnopsikeHueM IIpaButenscTBa
ot 24.12.2013 Ne 2506-p;

- KOMIIJIEKCHBIM IUIAHOM MEPOIpPUATUH IO MOBBIIIEHUIO KAauecTBAa MATEMaTHYECKOrO M €CTECTBEHHO-
Hay4yHOro odpaszoBanus Ha nepuoa 10 2030 rona;

- Ilpukaza Munnpocseuienus Poccun ot 10.11.2025 N 808 "O BHeceHMM H3MEHEHUH B HEKOTOpbIE
npukasbl  MuHucrepcTBa mpocBenieHus Poccuiickoit  ®@enepauuu, Kacaromuecss  (enepanbHbIX
00pa3zoBaTeNbHBIX MPOrpaMM HadaJdbHOIO O0IIero oOpa3oBaHMsA, OCHOBHOTO 00Iero oOpa3oBaHUs U
cpenHero oobriero oopazoBanus";

- IIpukaza MunucrepctBa npocsenieHust Poccuiickoit ®@enepanuu ot 8 oktsaopst 2025 r. Ne 729 “O
BHECEHMM W3MEHEHUN B HEKOTOpbIE IpuKasbl MuHucrepcrBa npocsenieHuss Poccuiickoit @enepannu,
Kacatomuecs: penepanbHbIX 00pa3oBaTeNbHBIX MIPOrpaMM HayaJlIbHOro OOIIEro 0Opa3oBaHMs, OCHOBHOTO
o01ero 00pa3oBaHus U CPEeIHETO OOIIero 0Opa3oBaHus;

- Ilpukasza MunucrepcrBa npocsemenus Poccuiickoit @enepauun ot 18.06.2025 Ne 467 "O BHeceHun
M3MEHEHUH B HEKOTOpble IpHKa3bl MunHuctepcTBa oOpa3oBaHus U Hayku Poccuiickoit ®enepauuu u
MunucrepcetBa npocseiienust Poccuiickoit denepannu, kacarommecs (eaepalbHbIX roCy1apCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB HAYAJILHOTO O0IIIET0 U OCHOBHOTO 00111er0 00pa3oBaHus".

Pabouas mporpamMmma opueHTHpPOBaHa Ha IIeJIeBblE IPUOPUTETHI, CPOPMYITHpPOBaHHBIE B (enepabHOMN
paboueii mporpamme BocMTaHus U B paboueii mporpamme Bocriutanust MbOVY «Capanunckast COLL».

PaGouast mporpamma y4eOHOTO Kypca «AnredOpa ¥ Hadajla MaTEeMaTHUYECKOro aHaim3a» 0a30BOTO
ypoBHA a5 obydatonuxcs 10—11-x kitaccoB pazpaboTtana Ha ocHoBe deaepanbHOr0 rocyJapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHAApTa CPEIHEr0 OO0IIero o0pa3oBaHUsA, C YYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, TPEABABIIEMBIX K MaTeMaTHYeCKOMY OOpa3OBaHHIO, W TPAJUIMHA POCCUICKOTrO
oOpazoBanus. Peanmuzanusi nporpammbl o0OecredMBaeT OBJIAJIEHUE KIIOYEBBIMU KOMIETEHLUSIMU,
COCTABIIIIOLUIMMHU ~ OCHOBY JUIS CaMOpPa3BUTHUA M  HEMPEPHIBHOIO 00pa3oBaHMsA, LIEJIOCTHOCTD
OOIEKYIBTYPHOT0, TUYHOCTHOT'O U TIO3HABATENILHOTO PA3BUTHS JMYHOCTH 00Y4arOIIHUXCS.

VYuebHblil Kypc «Ajredpa 1 Hayasia MaTeMaTHYECKOTO aHaJIN3a» 00eCeUunBaeT MHCTPYMEHTAIbHYIO
0a3y a1 M3y4eHHs BCEX €CTECTBEHHO-HAyYHBIX KYypCcOB, (OPMHUPYET JIOTHYECKOe M abCTpakTHOE
MBILUIEHHE O0YYaIOLINXCS Ha YpPOBHE, HEOOXOJMMOM JJIsi OCBOCHMS YUEOHBIX KYpCOB MH(OPMATHKH,
oOIIIeCTBO3HAHMS, WCTOPUHU, CIOBECHOCTH. B pamkax ydeOHOro Kkypca «AireOpa © Hadaja
MaTEeMaTHYECKOT0 aHaIN3a» O0yJarolluecs: OBJIaIEeBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHON HayKH,
KOTOpast (POpMyJIHPYET CBOU JOCTHIKEHHS B MaTEMaTH4ECKOM (opme.



VYueOHbIil Kypc anreOpbl M Hayajal MaTEeMaTHUYECKOTO aHalU3a 3aKJIaIbIBACT OCHOBY JUIS YCHEIIHOTO
OBJI/ICHUS] 3aKOHAMU (PU3MKM, XMMUHU, OUOJIOTHM, MOHMMAHHS OCHOBHBIX TEHICHLMH SKOHOMMKH H
OOIIIECTBEHHOHN KM3HM, MO3BOJSET OPUEHTHPOBATHCA B COBPEMEHHBIX IHU(POBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO MCIIONb30BaTh MX B IOBCEAHEBHON »xu3HU. OBnaseHue aOCTPAaKTHBIMU U
JOTUYECKHM  CTPOIMMM  MAaTEMAaTUYECKUMH  KOHCTPYKUMSIMHM  Pa3BUBAaeT  YMEHHE  HAXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTH  HUCTHHHOCTb  YTBEpPXKJEHHs, MCIOJIb30BaTh  00OOIIEHHE U
KOHKPETHU3aINIo, abCTparupoBaHre U aHAJIOTHI0, (POPMHUPYET KPEaTHBHOE U KPUTHUECKOE MbILUIeHHE. B
X0 U3y4eHMsl ayreOpbl U Hayall MaTeMaTUYeCKOro aHalKu3a Ha yPOBHE CPEIHEro oouero oopa3oBaHus
oOydJaromuecsi ydJamgiecss MOJy4aloT HOBBIM OIBIT PEIICHHsS NPHUKIATHBIX 3a/1a4, CaMOCTOATEIBHOTO
MOCTPOCHMSI MaTEMAaTUYECKUX MOJIeNIel pealbHbIX CUTyallMd U MHTEpPIpEeTallMy MOJYyYEHHBIX PELIeHUH,
3HAKOMATCA C IpPHUMEpaMH MaTeMaTHYECKMX 3aKOHOMEPHOCTEM B INPUPOJAE, HAyKE U B HCKYCCTBE, C
BBIJIAIOIIMMUCS MaTEeMaTUYECKMMH OTKPBITUSAMH U UX aBTOPAMHU.

Y4eOHbIil Kypc 001a/1aeT 3HAYUTEIHHBIM BOCIUTATEIBHBIM TOTEHIINAIOM, KOTOPBIA peaan3yeTcs KaK
yepe3 ydyeOHbI MaTepuall, ciocoOCTBYIOLMI (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U Yepes3
cneun(uky  y4eOHOH  JEATENbHOCTH, TpeOyromei CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH,
IPOAOJDKUTEILHON KOHIEHTPAlluY BHUMAHUS M OTBETCTBEHHOCTH 3a IOJIyYSHHBIH pe3ysbTar.

B ocnoBe wMmeroauku oOyueHus aiaredpe M HayajaM MaTEMaTHYECKOro aHalu3a JIEKHUT
JesITeIbHOCTHBIN MPUHLUI 00y4EHUsl.

Crpykrypa yueOHOro Kypca «Anredpa U Hayajla MaTEMaTUYECKOT0 aHAIM3a» BKJIOYAET CIEIYIOLIIe
COJIep KaTeIbHO-METOJUUECKUE JIMHUU: «Hucna U BelYucieHus», «DyHKIUHU U rpadukuy», «Y paBHEHUS U
HepaBeHCTBa», «Hauama wmaremarmyeckoro ananuza», «MHoXkecTBa U JIoTMKa». Bce OCHOBHBIE
COJIEP’KATEIbHO-METOJUUECKUE JMHUM M3Y4aloTcid Ha NPOTSHKEHUM JABYX JIeT OOy4eHHUs Ha YpOBHE
cpeanero obmero o0pa3oBaHusi, €CTECTBEHHO JOMOIHSAS APYT APYyra U MOCTETIEHHO HACKHIIIAsCh HOBBIMH
TeMaMM W pasjenaMu. Y4eOHbIH Kypc SIBJISIETCSI MHTEIPaTUBHBIM, IOCKOJIbBKY OObequHseT B cebe
COJIep’KaHUE HECKOJbKUX MAaTeMaTH4YEeCKUX IUCLMIUIMH: anreOpa, TPUTOHOMETpPHUs, MaTeMaTHUYeCKUU
aHaIM3, Teopus MHOXecTB M JAp. Ilo Mepe Toro kak yuwaliuecss OBJaJEBalOT Bce 0ojee LIMPOKUM
MaTEeMaTHYECKUM allapaToM, Y HHUX IIOCJIEI0BaTEIbHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHUYECKYI0 MOJIENb PeaJbHOM CHUTYyalluu, NMPUMEHSATh 3HaHMA, MOJY4YEeHHbIE B y4eOHOM
Kypce «Anrebpa ¥ Hayajga MaTeMaTUYeCKOTO aHalu3a», i1 PpEUIeHHs CaMOCTOSITENIBHO
copMyIHpPOBaHHON MaTeMaTHYECKON 3aauul, a 3aTeM HHTEPIPETUPOBATh MOJYUECHHBIH pe3yibTar.
CopnepxarenpHo-MeToIMYeCcKass JTUHUS «Yucaa M BBIYUCIIECHHUS» 3aBepliaeT (OpPMHUPOBAHHE HABBIKOB
UCMOJb30BAHUS JIEMCTBUTENBHBIX YHCEN, KOTOpOe ObUIO HayaTO Ha YpPOBHE OCHOBHOIO OOILEro
oOpazoBanus. Ha ypoBHe cpennero oo6imiero oopazoBanusi oco0oe BHUMaHUE yemnsieTcs GOpMUPOBAHHUIO
IIPOYHBIX BBIYMCIUTENIBHBIX HAaBBIKOB, BKJIIOUYAIOMIMX B Ce0sl MCIIOIB30BaHME PA3IMUHBIX (HOPM 3arucu
JEHCTBUTENBHOTO YHCIa, YMEHHE PpAlMOHAIBHO BBINOJHATH JCHCTBUS C HHMMHM, J€JaTh HPUKUAKY,
OLleHUBaTh pe3ynapTar. OOydarommecs MOJy4aloT HABBIKM MPUOIMKEHHBIX BBIYMCICHUMN, BBITOJTHEHUS
NeNCTBUM C ynciaaMu, 3aIMCAaHHBIMU B CTaHIApTHOM (opMe, UCTIOIb30BaHUS MaTEMAaTUYECKUX KOHCTAHT,
OLIEHUBAHMS YMCIIOBBIX BBIPAKCHHH.

ConepxarenbHasi TMHUS «Y paBHEHUS U HEPABEHCTBA» PeaN3yeTcs Ha MPOTSKEHUH BCEr0 00yUeHUs
Ha YpPOBHE CpeHEro oouero oopa3zoBaHus, MOCKOJIbKY B KaXKIOM pazfielie MporpaMMBbl MPEIyCMOTPEHO
pellleHrne COOTBETCTBYIOUIMX 3aaad. OOydaromuecs OBJAAEBAIOT Pa3IMYHBIMU METOJAMHU pPELIeHUs
LEJIbIX, PAMOHAIBHBIX, HPPALIMOHAIBHBIX, TOKA3aTENbHBIX, JOTApUPMHUUECKUX U TPUTOHOMETPUUECKUX
YpaBHEHUI, HEPABEHCTB U UX cucTeM. [lomyueHHble yMEHUS UCTIOIB3YIOTCS MPU UCCIETOBAaHUM (PYHKIIMHA
C TIOMOIIBIO MPOM3BOJHON, PEUIEHWH MPUKIAAHBIX 3a/a4 M 3a/ad Ha HaXOXKJIEHHE HauOONbUIMX U
HauMEHbIIMX 3HaueHuid ¢yHkuuu. JlaHHas copepxarenbHash JIMHUSA BKIIOYaeT B ceds  Takke
¢dbopmMHUpoBaHHE YMEHMH BBINOJHATH pacuyeThl 1o (opmynam, mpeoOpa3oBaHus LEIbIX, PALMOHANBHBIX,
UPPALMOHATIBHBIX U TPUTOHOMETPUYECKHX BBIPAKEHUN, a TaK)K€ BBIPAKEHUH, COJEPIKALIUNX CTETEHU U
norapupmbl. B xone u3ydeHHs H3YyUEHHUIO anreOpanyeckoro MaTepuala MPOHCXOTUT JalbHeiIee
pa3BUTHE QJITOPUTMUYECKOIO U aOCTPaKTHOTO MBIIIJICHUS Yydalluxcs, (OpMHUPYIOTCS HAaBBIKH
JeTyKTUBHBIX PACCYyXJIEHUH, pabOThl C CUMBOJILHBIMU (pOpPMaMH, MPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BHJIE€ PaBEHCTB M HepaBeHCTB. Auredpa mnpennaraer 3QQexkTuBHbIE HHCTPYMEHTHI IS
pElIeHNs] MPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3a]ay, HarJsiJHO JEMOHCTPUPYET CBOU BO3MOXKHOCTH
KaK sA3bIKa HAYKH.

CopnepxatenpHo-MeToandeckass JTUHUS «DyHKIMM U TpaQUKH» TECHO MEPeIvIeTacTcs C APYTUMH
JUHUAMU Y4eOHOIro Kypca, MOCKOJbKY B KAKOM-TO CMBICIE 3aJaeT IOCIEJOBaTEIbHOCTh HM3Y4YEHUs
MmaTtepuana. l3yueHwe CTENeHHOH, TNOKa3aTeNbHOW, Jorapu(MUUYECKO ¥ TPUTOHOMETPUUECKUX



(GyHKIMH, UX CBOWCTB M IpaUKOB, UCTOIb30BaHUE (PYHKIIUH IJIs pelIeHus 3a1a4 U3 JPYTUX Y4eOHBIX
IPEIMETOB U PEANbHOM XKU3HM TECHO CBS3aHO KaK C MaTeMaTHYECKUM aHAIM30M, TaK U C pEIIEHUEM
ypaBHeHHI 1 HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHKE yaenseTcss (OpMUPOBAHUIO YMEHUS BbIPAXKaTh
dbopMynaMH 3aBHCHMOCTH MEXIY pPAa3JIUYHbIMU BEJIMYMHAMM, HUCCIENOBaTh IOJIy4YeHHbIE (QYHKLUH,
CTpOUTH MX Tpaduku. MaTepuan comep)KaTeJbHOW JHMHUM HAlleJeH Ha Pa3BUTHE YMEHHMH U HABBIKOB,
MO3BOJISIOIIMX BBIPAXaTh 3aBHCHUMOCTH MEXJy BEIMYMHAMU B DPA3JIMYHOM (opMe: aHATUTHUYECKOH,
rpaduueckoii W crnoBecHOW. M3ydeHwe wmaTepuanza CHOCOOCTBYET pPa3BHUTHIO aITOPUTMUYECKOTO
MBILUIEHHS, CHOCOOHOCTH K 0000IEHHIO U KOHKPETH3AL[1H, UCTI0JIb30BAaHUIO aHAJIOTUH.

CopnepxatenpHast muHUs «Havyana MaTeMaTHn4eckoro aHajin3a» MO3BOJISIET CYIIECTBEHHO PACIIMPUTh
Kpyr Kak MaTeMaTH4eCKMX, TaK M MPUKIAAHBIX 3aJ]ad, AOCTYHHBIX OOydaroUIMMcs, y KOTOPBIX
MOSIBIISICTCSI BO3MOXHOCTh MCCIIEIOBaTh U CTPOUTH Tpaduku (QyHKIMH, OMPENEIsITh UX HauOONIbIINE U
HalMEHbUINE 3HAYEHU, BBIUUCIATh IUIOMAAN (UIYyp U 0OBEMBI Tell, HaXOAUTh CKOPOCTU U YCKOPEHUS
nporeccoB. CojaepxarenbHas JHHUAS OTKPHIBAET HOBBIE BO3MOXKHOCTH HOCTPOCHHS MaTeMaTHYECKHUX
MoOJIeJIell peaJIbHbIX CHUTyallUd, HAaXOXKACHUS HAWJIy4IIero peIIeHUus B IPUKIAJHBIX, B TOM 4YHCIE
COLIMANIbHO-9KOHOMHUECKUX, 33/1a4aX. 3HAKOMCTBO C OCHOBAMHU MaTeMaTHYECKOT0 aHAIu3a CIIOCOOCTBYET
pa3BUTHIO a0CTPAaKTHOTO, (POPMAILHO-TOIMYECKOI'0 U KPEATUBHOT'O MBIIIICHUS, POPMUPOBAHUIO YMEHUIN
pacro3HaBaTh MPOSIBIICHHS 3aKOHOB MAaTEMAaTUKU B HayKe, TEXHUKE U UCKyccTBe. OOyuaronmecs: y3HaloT
O BBIJIAIOIINXCS pe3ybTaTax, HOJYYEHHBIX B X0JI€ pa3BUTH MaTEMAaTUKU KaK HAyKd, U UX aBTOPax.

CopneprxaTenpHO-MeTOANYeCKast JIMHUS «MHOKECTBa M JIOTMKa» B OCHOBHOM IOCBSIICHA 3JIE€MEHTaM
TEOPUH MHOXECTB. TeOopeTHKO-MHOXKECTBEHHbIE IPEJCTABICHHUSI MPOHU3BIBAIOT BECh KYpC IIKOJIBHOM
MaTeMaTHKH U TpeajiaraoT Hanboiee YHUBEPCAIbHBIN S3bIK, O0BEINHSIONINN BCE pa3/ieibl MaTeMaTHKU
U ee IPUIOKEHUH, OHU CBS3bIBAIOT pa3Hble MaTeMAaTHYECKHE JUCLUIUIMHBL B €IMHOE Lienoe. BaxxHo nath
BO3MOYKHOCTh HIKOJBHUKY IOHMUMATh TEOPETHKO-MHOXXECTBEHHBIH SI3BIK COBPEMEHHOW MaTEeMaTHKH M
UCIOJIb30BATh €r0 Ui BRIPAKEHUSI CBOMX MBICIIEH.

B yuebHOM Kypce «Anrebpa M Havyajga MaTEeMaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYeCKOro MOJEIMPOBAHUSA, KOTOpPbIE MPU3BaHbI CPOPMUPOBATH HABBIKU IOCTPOCHUS MoOJesei
peanbHBIX CUTYAIMid, HCCIEIOBAHUS 3TUX MOJIENICH C TIOMOIIBIO ammapara ajareOpsl 1 MaTeMaTHYeCKOTro
aHajIM3a M MHTEPIpETal TOJIyYeHHBIX Pe3yJbTaTOB. 3a/JlaHUsl BKJIIOUEHBbl B KaXbli W3 pa3fenoB
pOTpaMMBbl, TIOCKOJIBKY BECh MaTepuall y4eOHOro Kypca IIMPOKO HCHOJB3YeTCs Ui peIIeHUs
OPUKIAAHBIX 3a7ad. Ilpuw pemeHuM peanbHBIX MNPAKTUYECKUX 3a4ad  ydalidecs pa3BUBAIOT
HaOJII0AAaTeNbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJIB30BaTh aHAIIOTHIO,
0000IaTh U KOHKPETH3UpOBaTh MpobsieMy. JledaTenbHOCTh MO (OPMHPOBAHUIO HABBIKOB pEILICHHS
MPUKJIAJHBIX 3a7]ad OpraHU3yeTcsl B MpOLecce U3yYeHHUsl BCceX TeM y4eOHOro kypca «AinreOpa v Hayana
MaTeMaTHYECKOT0 aHAIN3a».

B ydeOHOM mnaHe Ha M3y4yeHHE Kypca aireOpbl U Hadal MaTeMaTHYeCKOro aHaiu3a Ha 0a30BOM
ypoBHe otBoauTcs 170 yacoB: B 10-m kiacce — 68 yacos (2 yaca B Henento); B 11-m kmacce — 102 gaca (3
yaca B HEJICITIO).

Jis peanu3zanuy TpoOTpamMMbl UCIIONB3YIOTCS YYEOHUKH, OMYIICHHBIE K HCIIOJIB30BAHUIO TIPU
pealin3ai WMEIONUX TOCYAAPCTBEHHYIO aKKPEIUTAIUI0 00pa30oBaTENIbHBIX MPOrpaMM HavajJbHOTO
00I1Iero, OCHOBHOTO OOIIEro, cpexHero oouiero oOpa30BaHUS OpraHU3alUSMHU, OCYIIECTBIISIOLIUMHU
00pa3oBaTeNbHYIO NeATeTLHOCTh, MpukazoM MuHmpocBemerus ot 22.06.2026 Ne 436:

- Maremaruka: anreOpa W Hauala MaTeMaTHMYECKOTO aHanu3a, reoMmerpus. Anredpa W Hayana
Marematnueckoro anamuza, 10—11 xmacc/ Amumon II.A., Komsruan FO.M., TkaueBa M.B. u napyrue,
Axnmonepsoe o0miectBo «M3marenscto "l[Ipocsenienue"y;

- DJIeKTpOHHBIE 00pa30BaTEIbLHBIC PECYPCHI, JTOMYIIEHHBIC K HCITOJIb30BAHUIO TPU PEATH3aI[IN UMCIOIIIHX
TOCY/IapCTBEHHYIO aKKPEAMTALMI0 00pa30BaTelIbHBIX MPOTpaMM HAYaIbHOTO OOIIEro, OCHOBHOIO
oOmero, cpemanero odmiero oopazoBanus npukazoM MunnpocsemieHus ot 23.07.2025 Ne 551.

[Inannpyemble pe3yIbTaThl 0CBOEHUS y4eOHOI0 Kypca

JINYHOCTHBIE Pe3yabTAThI

B pesynbraTe m3ydeHus y4ueOHOTO Kypca «Anredpa um Havasa MaTeMaTHYeCKOrO aHAIM3a» Ha YPOBHE
cpenHero obmiero oOpa3oBaHus y oOydaromierocss OyayT chopMUpOBaHBI CIASAYIOIMIME JTUIYHOCTHHIC
pe3ynbTarhl:



1) rpamIaHCKOr0 BOCIUTAHMS:

-c(OPMHUPOBAHHOCTh T'PAXKIAHCKOW MO3UIUHU OOYYaIOLIErocsi Kak aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA
poccuiickoro oOIIecTBa, MPEACTaBICHUE O MAaTEMATHUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3TMYHBIX
CTPYKTYp, SIBICHHI, NpOLEAyp TIpakIaHCKOro oOiecTBa (BbIOOPHI, ONPOCH W JPYroe), yMeHue
B3aMMO/ICHCTBOBATh C COMATBLHBIMUA HHCTUTYTAMH B COOTBETCTBHH C UX (DYHKIIMSIMU U HA3HAYCHUEM;

2) IATPUOTHYECKOTO BOCIIUTAHMS:

-cOpMHUPOBAHHOCTh POCCUHCKON TPaKIaHCKON MIACHTUYHOCTH, YBAXKCHHS K MPOIUIOMY U HACTOSIIEMY
POCCHIICKOM MaTe€MaTHUKH, LEHHOCTHOE OTHOLUEHHWE K JIOCTHIKEHUSM POCCUMCKUX MaTEeMaTUKOB H
POCCHIICKOM MaTEeMaTHYECKOM IIKOJIbI, WCIOJIb30BAHUE OSTUX JIOCTHKEHUHW B JPYrUX HaykKax,
TEXHOJIOTHUSIX, chepax YKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

-0CO3HAHHUE JTYXOBHBIX IIEHHOCTEH pOCCUICKOro HapoAa, chOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSA,
STUYECKOTO TOBEICHMS, CBA3AHHOTO C MPAKTUYECKUM NPUMEHEHUEM JIOCTHKEHUW HAyKH U
JeSITeNIbHOCThIO YYEHOT'0, 0OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMUYMUBOTO OyAYIIEro;

4) 3cTeTHYEeCKOro BOCTIMTAHUS:

-3CTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYAs ICTETHKY MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/1a4, pPEIICHUN, PacCyXKIEeHUU, BOCIPUUMYUBOCTh K MAaTEMaTUYECKHM AacleKTaM pa3JIMYHBIX BUJIOB
HCKYCCTBA;

5) pu3nveckoro BOCIMTAHUSA:

-cOpMHUPOBAHHOCTh YMEHHUS TPUMEHATh MaTeMaTHUYeCKWe 3HAaHHUA B HHTEpecax 370pOBOIO U
Oe3omacHOr0 00pasza KM3HU, OTBETCTBCHHOE OTHOIICHHWE K CBOEMY 3JI0POBBIO (30pPOBOC THTAHHE,
cOamaHCHUpPOBAaHHBIA PEXHUM 3aHATUA M OTIbIXa, peryispHas ¢u3nueckas akTUBHOCTB), (pusmueckoe
COBEPILIEHCTBOBAHUE MPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOMN JESITEIIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

-TOTOBHOCTh K TpPYAY, OCO3HAHWE LEHHOCTH TPYAOIIOOMS, WHTEPEC K Pa3IHYHBIM cdepam
npoecCHOHANBbHOM IeATENbHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ MPUTIOKEHUSIMHU, YMEHUE COBEPIIAThH
OCO3HAaHHBIM BBIOOp Oyaymied mpodeccur W peaTn30BbIBATE COOCTBEHHBIC J>KU3HCHHBIC TUIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHUYECKOMY OOpa3OBaHUI0 M CaMOOOpa30BaHHUIO HA MPOTSKEHHUH
BCEH JKM3HHM, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHHHM MPAKTHYECKUX 3a/Jad MaTeMaTHYECKOU
HaIpaBJIEHHOCTH;

7) 3K0OJI0OTrMYEeCKOr0 BOCIIMTAHMSI:

-cOPMHUPOBAHHOCTh OSKOJOTHYECKONH KYJIbTYpbl, TOHHMAaHUE BIHMSIHHUS COIUATBHO-IKOHOMHYECKUX
MPOIIECCOB HA COCTOSIHHE TMPUPOJHONM M COIMAIBHOM Cpebl, OCO3HaHUE TI00aTbHOTO XapakTepa
AKOJIOTHUECKUX TMPoOIIeM, OpHEeHTallds Ha MPUMEHEHWE MaTeMaTHUYeCKUX 3HAHUW Ui pPelleHus 3a]1ad B
00J1aCTH OKpYXKaroleh Cpe/bl, IIaHUPOBAHUE MOCTYNKOB M OIEHKH WX BO3MOKHBIX IMOCJIEACTBUH IS
OKpY’KaloIlleu Cpesl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

-c)OpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
0OIIIeCTBEHHON MPAKTHKHU, TOHUMAHUE MaTeMaTHYEeCKON HAyKH KakK cepbl YEIOBEUECKOU NeITeIbHOCTH,
ATANoOB €€ Pa3BUTUS U 3HAYUMOCTU JUIsl Pa3BUTHUS LIMBWIM3ALUHU, OBJIAJICHUE SI3BIKOM MaTeMaTHKU W
MaTeMaTHUYeCKOW KYJIbTYPOM KaK CPEICTBOM TMO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBIJISITH MMPOCKTHYIO U
HCCIIEA0BATENbCKYIO A TENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

MeranpeaMeTHble pe3yJibTaThl

B pesynbpraTe msydeHus yueOHOro Kypca «Anredpa ¥ Hadajga MaTEeMaTHYECKOTO aHajlu3a» Ha ypOBHE
cpemHero ooimiero oOpa3oBaHus y o0y4aromierocst OyayT c)OpMUPOBAHBI METANPEAMETHBIE PE3yIbTaThI,
OTpa’)XCHHBIC B YHHUBCPCAJIbHBIX y‘-Ie6HI)IX )ICfICTBHHX, a4 HMMCHHO: IIO3HABAaTCJIBHBIC YHHUBEPCAJIBbHBIC
yuyeOHbIe JeWCTBHUS, KOMMYHHMKATHBHBIC YyHHUBEpPCAIbHBIE Yy4eOHbIEe JIEHCTBUS, pETYISTHBHBIC
YHHUBEpCcaJbHbIe yueOHbIE AEWCTBUSI, COBMECTHAS JESATEIBHOCTD.

Ilo3HaBaTeIbHBIE YHMBEPCAJIbHbIE YUeOHbIe 1eHCTBHSA:

1) 6a3oBble JJOrMYecKHUe AeCTBUS:

-BBIBJIATE MW XAPAKTCPU30BATH CYHMICCTBCHHBLIC TPU3HAKU MATCMATUUYCCKUX OG’bCKTOB, HOHSITI/II\/'I,
OTHOIIEHUN MEXy MOHATHAMU; (DOPMYIUPOBAThH OTMPEICTICHUS MTOHATHI; YCTAaHABIUBATH CYIICCTBEHHBIN
MPU3HAK KJIacCU(PUKALIMU, OCHOBAHUS JUIE 0000IIEHNs M CPAaBHEHUS, KPUTEPUH MPOBOAUMOTO aHAIIN3A;
-BOCTIPUHHMATh, (POPMYITHUPOBATh M MPEOOPA30BBIBATh CYXKACHUS: YTBEPAUTEIbHBIC U OTPHUIATEIbHBIC,
CAMHUYHBIC, YaCTHBIC U O6H_II/IG; YCJIOBHBIC;



-BBISIBJISIT MAaT€MaTHYeCKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOpEYUss B (akTax, MAHHBIX,
HaOMIOACHUSAX M YTBEPXKIEHHSX; IpelylaraTb KpUTEpUU JJs  BBISBICHHMS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

-Zle1aTh BBIBOJBI C UCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, NE€JYKTHBHBIX U MHAYKTUBHBIX YMO3aKIHOUYCHHMH,
YMO3aKIIFOUEHUH 110 aHAJIOTUU;

-IPOBOJIUTH  CAMOCTOSITENILHO ~ JIOKAa3aTeIbCTBA MATEMAaTHYECKUX YTBEpXKAECHUH (NpsiMble M OT
MPOTHBHOTO), BBICTpaMBAaTh APTYMEHTAIMIO, MPUBOIUTH MPUMEPHl M KOHTPIPHUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE CYXJIEHUS U BBIBObI;

-BBIOMpATh CIIOCOO pelIeHust yueOHOM 3aaun (CpaBHMBATh HECKOJIBKO BapUAHTOB pEIIEHUS, BHIOMPAThH
HauboJee MOAXOJAIINN C yYETOM CAMOCTOSITEIIbHO BbIICIIEHHBIX KPUTEPHUEB);

2) 6a3oBbIe HcciIe10BaTeIbCKHE JeHCTBHUSA:

-MCII0JIb30BaTh BONPOCHI KAK HCCIIEAOBATENIbCKUNH MHCTPYMEHT MO3HaHUs; (OpMyJIMpoBaTh BOIPOCHI,
¢buKcupyomue NpoTUBOpeUre, MpodIeMy, yCTaHaBINBATh KCKOMOE U JIaHHOE€, (OPMHPOBATH TUIIOTE3Y,
apryMEeHTHPOBATH CBOIO IIO3ULUIO, MHCHHUE;

-IPOBOJIUTh CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA 3KCIEPUMEHT, HCCIEIOBAaHUE 110 YCTAaHOBJIECHUIO
0COOEHHOCTEM MaTreMaTHYecKoro OOBEeKTa, SBJIEHUS, MPOILecca, BBIABICHUIO 3aBUCHUMOCTEH MeEXIy
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

-CaMOCTOSITEIbHO (POPMYJIMPOBATH 0O0OLIECHHS U BBIBOJIBI IO pe3yJIbTaTaM MPOBEACHHOI0 HAOIIOACHUS,
WCCIIEIOBAHMSI, OLICHUBATh JOCTOBEPHOCTDH MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJAOB M 000OIICHHIA;
-IIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHUE MPOLIECCA, a TAKXKE BBIABUIaTh MPEIIOIOKEHUSA O €r0 Pa3BUTUU
B HOBBIX YCJIOBHUSIX;

3) paGora ¢ ungopmanmei:

-BBISIBJIATE JIeUIUTH MHPOPMAIIUH, NAaHHBIX, HEOOXOAMMBIX IJIi OTBETAa Ha BOMPOC W JJISI PEIICHHS
3a/1a4y;

-BBIOMpaTh WH(POPMAIMIO W3 HWCTOYHMKOB PA3JIMYHBIX THIIOB, aHAIM3HPOBATH, CHCTEMATU3UPOBATH H
MHTEPIPETUPOBATH HHPOPMALIMIO PAa3IMUHBIX BUJIOB U ()OPM Ipe/ICTaBICHHUS;

-CTPYKTYpUpOBaTh HH(OpMalMI0, NPEACTaBISATh €€ B pa3Iu4HbIX (QopMmax, WUIIOCTPUPOBATH
rpapuyuecKy;

-OLIEHUBATh HA/IEKHOCTh MH(OPMALIUU IO CAMOCTOSITENIbHO CPOPMYIUPOBAHHBIM KPUTEPHSIM.
KoMMmyHuKaTHBHBIC yHHBepcaibHbIe Y4eOHbIC JCHCTBHUSA:

1) o0menue:

-BOCIPUHUMATh U (OPMYJIMPOBATH CYXKJIEHUS B COOTBETCTBHM C YCJIOBUSMHU M LEIIMH OOLICHHUS; SICHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOI TOUYKY 3PEHMSI B YCTHBIX U IMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS
10 XOJly PEIICHUS 3a/1a4l, KOMMEHTUPOBATh NIOJYyYEHHBIN Pe3ysIbTarT;

-B X0Zle OOCYXJEHHMs 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl, MpoOJIEeMbl, peliaeMoi
3a/lauM, BBICKA3bIBaThb WJCH, HAICJICHHBIE HAa IIOMCK PELIEHUS; COINOCTABIATH CBOM CYXKICHHS C
CYXJCHUSIMH JIPYTMX YYaCTHUKOB JUalora, OOHapyXUBaThb pa3JIMYUE€ M CXOJACTBO NO3MUIMH; B
KOPpEeKTHOH Gopme (HopMyIHpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;

-IPEACTaBIATh PE3YJAbTAThl PEIICHUS 33[a4l, SKCIIEPUMEHTA, UCCIIEJIOBAHMSI, TPOEKTA; CAMOCTOSATEIbHO
BbIOMpPATh (pOpMAT BBICTYIIJICHUS C YUETOM 3aJ1ay MPEe3eHTAllud 1 OCOOCHHOCTEH ayIuTOPHH.
PerynsiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1eHiCTBUA:

1) camoopranmsanus:

-COCTaBJISITh IUIaH, AJTOPUTM pELIEHHUS 3aJadd, BbIOMpATh CHOCOO PEHICHHS C Y4YETOM HUMEIUINXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUM C
y4eToM HOBOH HH(pOpMaIIHH;

2) CAMOKOHTPOJIb:

-BJIaJIECTh HABbIKAMHU I[IO3HABAaTEJIbHONW pedIeKCMM KaK OCO3HAHMSI COBEpIIAEMbIX JEUCTBUH H
MBICIMTENBHBIX MPOIECCOB, MX pPE3YyIbTAaTOB; BIAAETh CHOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOJIS
IpolLecca 1 pe3ysibTaTa pelieHusi MaTeMaTH4eCKON 3a1auu;

-IpeABUAETh TPYJHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIPU PEIICHHUU 3a/ladl, BHOCUTb KOPPEKTHBBHI B
NeSITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENIbCTB, JIAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

-OLICHMBATh COOTBETCTBUE peE3yJbTaTa LEIH M YCIOBUAM, OOBICHATH NPUYMHBI JIOCTHKEHUS WM
HEIOCTHKEHUS PE3YNIbTATOB JAESITEIbHOCTH, HAXOUTH OIIMOKY, 1aBaTh OLICHKY IPUOOPETEHHOMY OTIBITY.
CoBMmecTHast 1eATEIbHOCTD:



-IIOHUMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIUBUAYATbHOW pabOTBhI MPHU pElICHUU
yueOHBIX 3a/la4, MPUHUMATH 1IeJIb COBMECTHOW N1€ATENbHOCTH, TUIAHUPOBATh OPraHU3aLMI0 COBMECTHOM
paloThl, pacmpenensTb BUABI PadOT, IOrOBAapHBATHCSA, OOCYXAATh MPOLECC M PEe3yslbTaT pPabOTHI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOMIEH;

-y4acTBOBaTh B TPYIIOBBIX (opmax paboTel (0OCYXIeHUs, OOMEH MHEHUH, "MO3TOBbIC IITYpMBI" U
WHBIE), BBINOJHITH CBOIO YacTb pabOThl U KOOPAMHHPOBATH CBOU JEHCTBHS C JIPYITMMH YJI€HAMU
KOMaH/Ibl, OLICHUBATh KAaueCTBO CBOETO BKJIAJa B OOLIMI MPOIYKT MO KPUTEPHUSIM, cHopMyTupOBaHHBIM
y4aCTHUKAMU B3aMOJICHCTBHUSI.

IIpeameTHbIe pe3yabTaThl

10-ii kaace

Yucna v BbIYMCICHUSA

OmnepupoBaTh NOHATHSAMM: PALUOHAIBHOE U JEHCTBUTEIBHOE 4YUCIO, OOBIKHOBEHHAs W JECSTUYHAsS
Ipo0Ob, MPOLICHTHI.

BeinonuaTe apupmeTnyeckue onepamnnuu ¢ paliMoHaIbHBIMU U J€HCTBUTENBHBIMU YUCIIAMH.

BbInonHATE NpuOIMKEHHbIE BBIUUCICHMS], UCIIOJIb3YsI IPABUJIa OKPYIJIEHHUS, 1eJaTh IPUKUIKY U OLEHKY
pe3yJibTaTa BBIYMCIICHUH.

OnepupoBaTh MOHATHSMHM: CTENEHb C IEJIbIM IIOKa3aTejaeM; CTaHjapTHas @opma 3alucu
JeUCTBUTENBHOIO YHUCIIA, KOPEHb HATypalbHOI CTENEHH; MCIOJIb30BaTh MOIXOIANIYI0 (OpPMY 3aluch
NEUCTBUTENBHBIX YUCEN JUISl PEIICHUs IPAKTUYECKUX 33]1a4 U IIPEJICTaBICHUSI JaHHBIX.

OnepupoBaTh NOHATHUAMU: CHUHYC, KOCUHYC M TaHI'€HC IPOU3BOJIBHOIO YIJIA; HCIOJIb30BaTh 3alMCh
MIPOU3BOJILHOTO yIJIa Yepe3 0OpaTHBIE TPUTOHOMETPHUYECKHIE (DYHKITHH.

YpaBHeHNSI 1 HEPABEHCTBA

OnepupoBaTb  NOHSTHUAMU:  TOXKIECTBO, YPAaBHEHME, HEPABEHCTBO; LI€J0O€,  pALMOHAIBHOE,
UPPAaLMOHAIILHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHUE.

BoeimonHATe 1mpeoOpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAXKEHMM M pellaTh TPUTOHOMETPUUECKHE
YPaBHEHUS.

BeimonHATe mpeoOpa3oBaHUsl LEbIX, PAlMOHAIBHBIX W HUPPALUOHAJIBHBIX BBIPAXKEHUM M peliarh
OCHOBHBIE THUIIBI LIE€JIBIX, PALIMOHAIBHBIX U UPPALMOHAIIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHsTh ypaBHEHHs] M HEpaBEHCTBA JJI PEIICHHUsS MaTeMaTHYeCKHX 3a/ad M 3aJad U3 pa3IudHbIX
obJiacTeil HayKH U pealbHOM KHU3HH.

MonenpoBaTh pealbHbE CHUTyallUM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS, YpPaBHEHUS,
HEPABEHCTBA IO YCIIOBUIO 3aJaud, MCCIEAO0BAaTh IIOCTPOCHHBIE MOJEIN C HMCIOJIb30BAaHUEM armapara
anreopsl.

DYyHKUMH U TPAaPUKHU

OniepupoBaTh MOHATHAMU: (YHKIUA, CIIOCOOBI 3aanusi QYHKIMH, 001acTh OMPEIEICHUS U MHOXKECTBO
3Ha4eHUH QyHKIUH, rpaduK GYHKINH, B3AUMHO 0OpaTHbIE (PYHKIHH.

OnepupoBaTh MOHATHSMHM: YETHOCTh M HEYETHOCTh (YHKIMHM, HYIM (QYHKIUH, TPOMEXKYTKU
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBate rpaduku GyHKUKN A1 pelieHus] ypaBHEHUI.

Crpouth W uuTaTh rpaduku JUHEHHOW (YHKIMH, KBaJApaTHUYHOW (YHKIMH, CTENIEHHOH (YHKLIUHU C
L[EJIBIM TIOKAa3aTeJIEM.

Hcnonb3oBatek rpaguky GyHKIMHA 11 KCCIeI0OBAaHMS TPOLIECCOB M 3aBUCUMOCTEH MPH PeIlICHUH 3aj1a4 U3
IpYTUX Y4eOHBIX TMPEAMETOB M pPEaJbHOM JKU3HHU; BbIpaKaTh (QOpMyJIaMH 3aBUCHUMOCTH MEXAY
BEJIMYHMHAMU.

Hauyana maTeMaTu4yeckoro anajaimnsa

OnepupoBaTh MOHATUSMHU: I10CIEI0BATEIBLHOCTD, apu(METHUECKast U TeOMETpUIEcKast IPOrPeCcCuu.
OnepupoBaTh MOHATUSIMH: OECKOHEUHO yObIBarollasi reOMeTprueckasi mporpeccusi, cymma OeCKOHEYHO
yOBIBAIOIIEH FreOMETPUUECKOI TPOrPECCHH.

3aaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonbs3oBaTh CBOWCTBA IOCIEAOBATEIBHOCTEM W IPOTPECCUM I PELICHHUsS pealbHbIX 3a1ad
IIPUKJIAHOTO XapaKTepa.

MHoxkecTBa M JT0THKA

OnepupoBarh NOHATHAMH: MHOXKECTBO, ONIEPALlMK HaJl MHOXKCCTBAMH.



Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jisi OMHCAaHUsl pealibHBIX MPOIIECCOB U SIBIICHUM,
IIPU PELICHUH 3a]a4 U3 IPYTUX y4eOHBIX MPEIMETOB.
OnepupoBarh NOHIATUSIMU: ONPEIECICHUE, TEOPEMA, CIIECTBUE, JOKA3ATEIbCTBO.

11-i1 kaace

Yuciia u BBIYMCTICHUS

OnepupoBaTh NOHATUSMHU: HATYpaJbHOE, LIE€JIO€ YHUCIO; HCIIOJNb30BAaTh NPU3HAKU JEIMMOCTH IIEJIBIX
41Cell, Pa3JI0KEHUE YHCIIa Ha IPOCTHIE MHOKUTENHN [UIsl PEIICHU 3a1a4.

OnepupoBarh MOHATUEM: CTEIIEHD C PALlMOHAJILHBIM [10KA3aTEIEM.

OnepupoBaTh NOHATUAMMU: JIOrapu(M YUCIIA, ECITUYHBIE U HATYpalbHbIE JOrapu(pMBblI.

YpaBHeHUs M HEpaBEHCTBA

IIpuMeHsATH CBOMCTBa CTEHNEHM [yl IPeoOpa3oBaHMsl BBIPAKEHUH; ONEPUPOBATh IOHITUAMHU:
[I0OKA3aTEIbHOE YPAaBHEHME M HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIBI II0KA3aTEIbHBIX YPAaBHEHWU U
HEPABEHCTB.

BeimonHATe mpeoOpazoBaHMs BBIPAKEHHM, COAEp)KAIIMX JIorapu(MBbl; OINEPUPOBATH TOHATUSMU:
Jorapu(pMHUECKOe YpaBHEHUE U HEPABEHCTBO; PellaTh OCHOBHBIE THIIbI JIOTapU(PMUUECKUX YpaBHEHUHN U
HEPABEHCTB.

Haxoauts perieHus NpocTeNInX TPUTOHOMETPUYECKMX HEPABEHCTB.

OnepupoBaTh MOHATHSMM: CHCTEMa JIMHEHHBIX YpaBHEHHM M €€ pElLICHHE; HCII0JIb30BATh CUCTEMY
JIMHENHBIX YPAaBHEHUH Ul PEIICHUS IPAKTUYECKUX 3aad.

Haxonuts pemienust IpoCTEUIINX CUCTEM M COBOKYITHOCTEH PAalMOHAJIBHBIX YPABHEHHI Y HEPABEHCTB.
MogenupoBaTh peajbHble CHUTyallUM Ha S3bIKe anreOpbl, COCTaBJIATh BBIPAKEHUs, YpaBHEHUS,
HEPABEHCTBA U CHUCTEMBI 10 YCIOBHIO 3aJa4M, UCCIEAOBATh IOCTPOCHHBIE MOJEIN C MCIOJB30BAaHUEM
anmapara anreopsl.

DOyHkuuM U rpaguku

OnepupoBaTh MOHATUAMU: IEpUOANYECKAs (DYHKIUS, MPOMEXYTKH MOHOTOHHOCTH (YHKLUHU, TOYKH
sKCTpeMyMa (YHKIIMH, HauOoJblllee U HaUMEHbIIee 3HaYeHUsI QYHKLIHUN Ha IPOMEXKYTKE; UCIOJIb30BaTh
UX Ui UccleoBaHus (DYHKIMH, 331aHHON TpaprKOM.

OnepupoBaTh NOHATHUAMU: TpapuUKU IOKA3aTEIbHOM, JOrapupMUYECKOM U TPUTOHOMETPUUYECKUX
¢byHKuMi; M300paXxaTh UX Ha KOOPAMHATHOM IJIOCKOCTH M MCIIOJIB30BaTh Ui PEIICHUs YpaBHEHUH U
HEPaBEHCTB.

N300paxaTh Ha KOOPAMHATHOM IMJIOCKOCTH TpadUKM JHMHEHHBIX YpaBHEHHUH M MCIIOJIB30BaTh UX IS
peLIeHUs CUCTEMBI JINHEWHBIX YPAaBHEHHUI.

Hcnonb3oBate rpaduku GyHKUMN JUIS UCCIIEAOBAaHUS MPOLECCOB M 3aBUCUMOCTEN U3 JIPYTUX y4eOHBIX
JUCLUTIINH.

Hayana maTeMaTH4eCKOro aHaJu3a

OnepupoBaTh MOHATHSAMH: HENpepbiBHAs  (QYHKIUSA; NpOU3BOAHAsS  (DYHKUMH; HCHOJIB30BaTh
reoOMeTPHUECKUi U (PU3NIECKUIA CMBICI IPOM3BOIHOM I peleHns 3ajay.

HaxomuTh mpou3BOJHBIE 3JEMEHTAPHBIX (YHKIMM, BBIYUCIATH MPOM3BOAHBIE CYMMBI, IIPOU3BEACHMUS,
Y4aCcTHOTO (DYHKIIMH.

Hcnonb30BaTh MPOU3BOIHYIO JIJIS MCCIEAOBAHUS (DYHKIIMM HA MOHOTOHHOCTh M 3KCTPEMYMBbI, IPUMEHSATh
pe3ybTaThl UCCIIEAOBAHUS K IIOCTPOCHUIO TPAPUKOB.

Hcnonbs30BaTh MPOU3BOAHYIO Ui HAaXOXKJEHWS HAWIydlIero PEIICHHs B NPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-DKOHOMUYECKHUX, 3aa4ax.

OnepupoBaTh MOHSATUSIMH: MEPBOOOpa3Has U HHTErpai; MOHUMATh T'€OMETpUYECKUN M (U3MUYECKUN
CMBICJI UHTErpaja.

Haxomuts nepBooOpa3Hble 3J€MEHTapHbIX (YHKIMA; BBIYUCIATH HHTErpaid no ¢opmyne Hprotona—
JleiiOHuna.

Pemarp npuknaaHele 3a7ayd, B TOM YHCIE COIMATbHO-3KOHOMHUYECKOTO U (U3NYECKOr0 XapakTepa,
CPEICTBAMHU MAaTEMaTUYECKOIO aHAIN3a.

Copepxanne y4eOHOro Kypca
10-ii kJyacc
Yucja 1 BLIYMCTIEHUS
Panmonansubie uyncina. OOBIKHOBEHHBIE M JECATUYHBIC APOOH, MPOIICHTHI, 0ECKOHEUHBIE TIEPUOTUICCKIE
npobu. ApudMeTHdecKre Olepanud C PalUOHATBHBIMH YHCIAMH, [PEOOpPa3OBAHUS UYHUCIOBBIX



BblpakeHuil. IlpuMeHenne npobel M TPOIEHTOB MMl pEIIEHUS MPUKIAAHBIX 3a/ad U3 Pa3IMYHBIX
OTpaciieil 3HaHUH U peaIbHON KU3HHU.

JlelicTBUTENbHBIE YMca. PanuoHanbHblE W HppalUOHANbHbIE uucia. Apu(METHUECKHE OIepalnuu ¢
JNEeUCTBUTENbHBIMU YHcaaMu. [IpubnmkeHHble BBIYMCIIEHUS, IPAaBUIa OKPYIJICHHs, IPUKHIKA U OLIEHKa
pe3yJibTaTa BEIYMCIEHUMN.

Crenens ¢ nensiM nokasareneM. CtannaptHas Gopma 3anucu AeHCTBUTENBHOrO yKcia. Mcnonb3oBanue
NOIXOAAIIEH (OpPMBI 3amMCH  JCHCTBUTENBHBIX YHCEN IS PEUICHUs MPAaKTUYECKHX 3a7ad |
IIPEICTaBICHNS JAaHHBIX.

Apudmerndeckuii KOpPeHb HaTypalibHOW creneHH. JleHcTBHS ¢  apuMETHUECKUMH KOPHSAMHU
HaTypaJIbHOH CTEIICHHU.

CuHyC, KOCHMHYC U TaHI'€HC YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, ApKTAHI'€HC YHCIOBOIO
apryMeHTa.

YpaBHeHusi 1 HepaBeHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUS.

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI.
VYpaBHeHMe, KOPeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCcTBa. MeTo | MHTEpPBaJIOB.

Pemenue nenbix 1 JpoOHO-PALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppannoHalbHBIX ypaBHEHUIN U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPAaBHEHHM.

[IpuMeHeHNE ypaBHEHMI M HEPABEHCTB K PEILICHUIO MaTEMaTHMYECKHMX 3aJad M 3a7ad U3 pa3iIudHbIX
o0JacTeil HayKH U peallbHOW KHU3HH.

DYyHKUMH U TPaPUKHU

Oynxius, cnocoosl 3amanust Gyakuun. ['paduk Gpyakmmn. Bzanmuo oOpatHbie GyHKINH.

OOnacte ompeneneHuss W MHOXecTBO 3HaueHMH ¢yHkuuu. Hymm  dynxouu.  IIpomexytku
3HAKOIOCTOSAHCTBA. YeTHbIE U HEUETHBIE (PYHKIIUH.

Crenennas GyHKLUS C HATYpaJbHBIM U LieNbIM MToKa3aTeneM. Ee cBoiicTBa u rpaduk. CBoiicTa u rpaduk
KOpHS N-1 CTEIIECHH.

Tpuronomerpuueckass OKpPYKHOCTb, OIpeJe/IeHHe TPUTOHOMETPUUYECKUX (YHKIMHA  YHCIOBOTO
apryMeHTa.

Havana maTeMaTH4eCKOro anajamusa

[TocnenoBarenbHOCTH, CIOCOOBI 33/1aHU MTOCIE0BATENbHOCTENH. MOHOTOHHBIE IIOCIIEI0BATEIBHOCTH.
Apudmerndeckass M TreoMmeTpuueckas mporpeccud. beckoHeuHo yObIBarolias TreoMeTpUYecKas
nporpeccusi. Cymma OeckoHEYHO yObIBarouieil reomerpuyeckoil mnporpeccuu. Dopmysa CII0KHBIX
IIpoLEeHTOB. M ciosIb30BaHNe IPOrPECCUU ISl PELIEHMSI pEAJIBHBIX 3a]1a4 IPUKIIAJHOTO XapaKTepa.
MHo:xecTBa U JIOTHKA

MHoxecTBO, onepanuu Haja MHOXecTBamM. Jlmarpammel Olinepa—Benna. IlpuMmeHneHne Tteoperuko-
MHOKECTBEHHOT'O arfmapaTa JAjsi ONMCAHUS PEeaJIbHbIX IPOLIECCOB M SIBJICHUM, NMPH pEUICHUM 33/1ady U3
APYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CIEICTBHE, 10Ka3aTEIbCTBO.

11-ii kaace

Yuciia ¥ BbIYUCICHUA

HarypanbeHsle u niensie uncina. [Ipu3Haku AeTMMOCTH HEIbIX YHCElL.

Crenens ¢ panMoHaabHbIM NOKa3aTeneM. CBONCTBA CTETIEHH.

Jlorapudwm yucna. JlecaTruynblie U HaTypajgbHbIE JOrapu(MBI.

YpaBHeHHs U HEPABEHCTBA

[IpeoOpa3oBanue BbIpaKeHH, coepKaluX Jorapu@mel.

[TpeoOpa3oBanue BbIpaXKEHUN, COAEPIKAIINX CTENEHU C PAlMOHAIBHBIM MTOKA3aTEJIEeM.

[IpuMepsl TPUTOHOMETPUUIECKUX HEPABEHCTB.

ITokasaTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUs U HEPABEHCTBA.

CucremMpl JHMHEHWHBIX YpaBHEHMH. PelleHne NpukiIagHbIX 3a7ad C IOMOIIBIO CHUCTEMBI JIMHEHHBIX
YpaBHEHUU.

CucreMsbl 1 COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHEeHHE ypaBHEHHUH, CHUCTEM M HEPABEHCTB K PEUICHMIO MAaTeMAaTUYECKUX 3alad M 3a4ad U3
pa3NUYHBIX 001aCTeH HAYKH U peaIbHOM KU3HH.



DYyHKUMH U TPaPUKHU

Oynknusa.  Ilepuomnyeckue ¢GyHkuun. [IpoMeXyTKH MOHOTOHHOCTH (PYHKIIMHU. MaKCUMyMBI H
MUHUMYMBI pyHKIMU. Haubonpiee 1 HauMeHbIee 3HaueHHE (PYHKIIMU Ha TPOMEXYTKE.
Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U rpaUKH.

[TokazarenbHas u norapudmMuyeckas GyHKIMH, UX CBOUCTBA U TpaHKH.

Hcnonb3oBanue rpadukoB GyHKIUN A pelICHUS] YPaBHEHUM U TMHEWHBIX CUCTEM.

Hcnons3oBanue rpadukoB QYHKOHMA IS WCCIEAOBAHUS MPOIECCOB W 3aBHCHUMOCTEH, KOTOpHIC
BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 APYrUX YUeOHBIX MPEIMETOB U PEATbHOM KU3HU.

Hayana MaTeMaTH4eCKOro aHaIn3a

HenpepriBabie pyHKIMU. MeTo1 HHTEPBAIOB JJ1sl pEeLICHHs] HEPABEHCTB.

[TpousBonnas ¢pynkiuuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI TPOU3BOTHOM.

[IpousBoHbIe 3NeMeHTapHBIX PyHKINUNA. DOPMYIbI HAXO0XKIEHUS POU3BOIHON CYMMBI, IPOU3BEICHUS U
9aCcTHOTO ()yHKIIHMH.

[IpumeHneHne mpoU3BOJHON K MCCIeIOBaHUIO (QYHKIMII HA MOHOTOHHOCTh M SKCTpeMyMbl. Hax oxxienue
HauOOJIBIIETO U HAMMEHBIIIETO 3HAYCHUS (PYHKIIMH Ha OTPE3KeE.

[IpumeHeHne MPOU3BOIHON I HAXOXKICHHUS HAWIYUYIIero pelieHus B MNPUKIAAHBIX 3ajadax, i
OTIpeIeJIeHUs] CKOPOCTH IpoIiecca, 3alaHHOT0 (hOpMYIIOi HiTH rpaduKoM.

[TepBooOpasnas. Tabauia nepBooOpa3HbIX.

Wuterpan, ero reoMerpudeckwii W (pu3MUeckwii CMBICI. BpramcieHwe wHTErpaga mo (opmysie
Herorona—JleitOHumna.

TemaTnueckoe NJIAHUPOBAHKE

Temartuueckoe mnuaHupoBaHUE MO anreOpe M HadajgaM MareMaTudeckoro anamm3a g 10-11-x
KJIACCOB COCTAaBJIEHO C ydyeToM paboueill ImporpaMMbl BocnMTaHUsA. BHeceHbl Tembl, oOecreuuBaroiiye
pealn3alnio eJIeBbIX TPUOPUTETOB BocuTanus o0ydatomuxcs COO uepes uzyueHue yueOHOro Kypcea.

B BocnuTanum 00y4aromuxcs IOHOIIECKOTO BO3pacTa TaKUM MPUOPUTETOM SBISIETCS CO3JaHUE
ONMarompusATHBIX YCIOBUW Ui MPHOOpeTeHHs OOYdYaloIIMMHUCS OIbITAa OCYIIECTBICHHS COIUAIBHO
3HAa4YUMBIX JCJI. BBI}IGJ'IGHI/IG JaHHOT'O IMPHUOPUTETA CBA3AHO C HOTpC6HOCTI>IO O6y‘-IaIOHII/IXC$[ B ) KU3HCHHOM
CaMOOTIPEIENICHNH, B BHIOOpE AalbHEHIIIET0 KU3HEHHOTO MYyTH, KOTOPBIA OTKPBIBAETCS Mepel HUMU Ha
MOpOre CaMOCTOSITEIbHOW B3pociol >ku3Hu. Ha ypokax anreOpsl M Hadall MaTeMaTHYECKOTO aHaln3a
o0yyaromuecst MOTyT IpHOOpeCTH:

-OIIBIT CaMOCTOATCIIBHOI'O HpI/I06peT€HI/I${ HOBBIX 3HaHI/II71, IMPOBCACHUA HAYYHBIX I/ICCJ'IGI[OBEIHI/Iﬁ, OIIBIT
MIPOEKTHOM 1ESITEIbHOCTH;

-OIIBIT CaMOIIO3HaHUA MW CcaMOaHaJlu3a, OIIBIT COLMWAJIbHO TMPUEMIIEMOTIO CaMOBBIPAXKCHHUA U
caMmopeanu3aluu.

10-i kiaace

Neo | HaumeHnoBaHue KonuuecTBo yacoB DNEeKTPOHHBIE (udpoBsie)
n/m | pa3aenon u  teM | Beero | Konrposbubie | [IpakTrueckue | 00pa3oBaTeIbHbBIE PECYPCHI
IIPOrpaMMBbl paboThI paboThI

1 | MuoxecTBa
palMOHaAIBHBIX H
IEMCTBUTEITHLHBIX
yucell. PanmoHagbHBIE
ypaBHEHUS "
HEpPaBEHCTBA

14 1 https://m.edsoo.ru/KYG7NZURY

2 | Oynknuu U rpaduKH.
CreneHr ¢ IENBIM 6 https://m.edsoo.ru/ESM1F56 M3
ToKa3aTeyieM

3 | Apudmernyeckuii
KOpEHb N-U CTENEHH.
HppanmonanbHbie 18 1 https://m.edsoo.ru/W2CV80370
ypaBHEHHUS i
HEpaBEHCTBA



https://m.edsoo.ru/KYG7NZURY
https://m.edsoo.ru/E8M1F56M3
https://m.edsoo.ru/W2CV8O37O

DopMyiibl
TPUTOHOMETPHH.
Tpuronomerpuueckue
YPaBHEHHUS

22

https://m.edsoo.ru/\WN9ES6GMP

ITocnenoBarenbHOCTH
U IPOrPECCUU

https://m.edso0.ru/01INY8KYRU

[ToBTOpEHUE,
000011IeHNE,
CUCTEeMaTH3alUs
3HAHUU

https://m.edsoo.ru/SEBER9VKS5

of111ee KOJIMYECTBO YaCOB 110
IIporpaMme

68

11-i1 knace

Ne
/o

HaunmenoBaunue
pasaenon u TEM
MPOrPAMMBI

Konmuectso yacoB

Bcero

KonTposnbhbie
paboThI

[IpakTnueckue
paboThI

DNEeKTPOHHBIE (unpoBeie)
00pa3oBaTeNbHBIE PECYPCHI

CreneHb c
paloHaIbHBIM
MOKAa3aTelIeM.
Iloka3aTenpHas
GbyHKIHS.
Iloka3zaTennHBIC
ypaBHEHUs u
HEPaBEHCTBA

12

https://m.edso0.ru/SSEJGAPNA

Jlorapudpmuueckas
GyHKIMS.
Jlorapudpmuueckue
YPaBHEHHUS u
HEPABEHCTBA

12

https://m.edsoo0.ru/107CT1AV8

Tpuronomerpuueckue
byHKIMHA u 170'¢
rpaduKu.
Tpuronomerpuueckue
HEpaBEHCTBA

https://m.edsoo.ru/XRW8YNBTP

[TpousBoaHas.
IIpumeHeHue
IIPOU3BOTHOMN

24

https://m.edsoo.ru/DK9VLOTN4

Wuterpan  u  ero
IMIPUMCHCHUSA

https://m.edsoo.ru/ALMBWA4BH

Cucrempl ypaBHEHUN

12

https://m.edso0.ru/GT0833N3F

Harypanbnsie 51
LIEJIbIE YUCIIA

https://m.edso0.ru/RSR0O5SJFR

[ToBTOpEHUE,
000011IEHHE,
CHCTEMAaTH3alus
3HAaHUM

18

https://m.edsoo.ru/BFUNE9BGN

o0lee KOIMYECTBO 4YacOB
0 MPOTPaMMe

102



https://m.edsoo.ru/WN9ES6GMP
https://m.edsoo.ru/01NY8KYRU
https://m.edsoo.ru/SEBER9VK5
https://m.edsoo.ru/SSEJGAPNA
https://m.edsoo.ru/1O7CT1AV8
https://m.edsoo.ru/XRW8YNBTP
https://m.edsoo.ru/DK9VLOTN4
https://m.edsoo.ru/ALMBWA4BH
https://m.edsoo.ru/GT0833N3F
https://m.edsoo.ru/RSR05SJFR
https://m.edsoo.ru/BFUNE9BGN

HpOBepHeMbIe TpeﬁoBaHI/Iﬂ K pe3yjbTaTaM 0CBOCHUSA OOII u 3j1eMeHThbI CoACpKaHnA

10-# knace
IIpoBepsiemblie TpeOGoBaHus K pe3yjbTaTam ocBoenusi OOIl
Kon . .
DOBEDSEMOL0 IIpoBepsiemble npeaMeTHbIE pe3yJbTAaThbl OCBOCHHMSI OCHOBHON 00pa3oBaTe/IbHOM
posep NMPOrpaMMbl CpeHero o01ero oopa3oBaHusA
pe3yJbTarta
1 Yucna u BBIYUCICHUSA
11 OnepupoBaTh MOHATUAMU: PALIMOHATIBHOE U ACHCTBUTEIBHOE YMCIO, OOBIKHOBEHHAS U
' JeCATUYHAs APOOB, MPOLEHTHI
19 BeimonuATe apudmMeTnueckue omnepanuu ¢ palMoOHAIbHBIMU M JI€HCTBUTENbHBIMU
' YUCIIaMHU
13 BbImonHATE 1pUONMIKEHHBIE BBIYMCICHUS, UCIONB3YS MpaBUJa OKPYIJIEHUS, JAeaTh
' IPUKUJIKY U OLIEHKY pe3yJIbTaTa BIYMCICHUN
OmnepupoBarh MOHATHAMU: CTETICHB C LENBIM TO0Ka3aTesIeM, CTaHAapTHas (opma 3aIich
14 JeMCTBUTENILHOIO YMCJIA, KOPEHb HAaTypajbHOW CTENEHH; UCIOJb30BaTh MOIXOMASIIYIO
' dbopMy 3amucu ACWCTBUTENBHBIX YHCEN JUIS pEIICHUS NPAaKTUYECKHX 3agad u
IPEJCTaBICHUS JAHHBIX
OnepupoBaTh HOHATHSAMM: CHHYC, KOCHMHYC M TaHIE€HC IPOU3BOJILHOTO YIJIa;
1.5 HCIOJIb30BaTh 3alliCh IPOU3BOJILHOTO YIJla 4epe3 OOpaTHble TPUTOHOMETPUYECKHE
byHKIIUN
2 VYpaBHEHUSI U HEPABEHCTBA
OnepupoBarb  MOHATUSIMU:  TOXKIECTBO,  ypaBHEHUE,  HEPAaBEHCTBO,  IIEJIOE,
2.1 palMoHaIbHOE, HUPPALMOHAIBHOE YpPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
ypaBHEHUE
29 BeimonHATe  mpeoOpa3oBaHMs ~ TPUTOHOMETPUYECKMX  BBIpAKEHUM W pemiarhb
' TPUTOHOMETPUUECKHE YPAaBHEHUS
BeinonHATe npeoOpa3oBaHus 1eNbIX, pallMOHATBHBIX U UPPALMOHAIBHBIX BBIPAKECHUN U
2.3 peliaTh OCHOBHBIE THUIIBI ILIEJBIX, PAllMOHAIBHBIX U HpPPAlMOHAIbHBIX YpPaBHEHHH U
HEPABEHCTB
24 ITpuMeHATh ypaBHEHHs U HEPABEHCTBA JUIS peILICHHUs] MaTeMaTUYEeCKUX 3aa4 U 3a]1ad U3
' pa3IMYHbIX 00JaCcTel HayKH U peasIbHOM JKU3HU
MogenupoBaTh pealbHble CHTyalldd Ha fA3bIKE ajreOphl, COCTABIATH BBIPAKEHUS,
2.5 ypaBHEHHUsI, HEPABEHCTBA IO YCIIOBUIO 33/1a4H, HCCIEA0BaTh MOCTPOEHHBIE MOJETH C
MCIOJIb30BAHUEM arnapaTa anreopsl
3 OyHKIMH U TpaduKh
OnepupoBarh MNOHATUSAMHU: (GYHKIUS, CIOcoObl 3aaaHus  (QyHKUMH, oO01acTh
3.1 OIpeJIeJIEHUs] 1 MHOKECTBO 3HaUeHUH (yHKUUH, Tpapuk QyHKIIMH, B3aUMHO OOpaTHBIE
byHKIIT
39 OnepupoBaTh TOHATHSIMHU: YETHOCTh M HEYETHOCTh (GYHKIHMH, HYTH (YHKIIHH,
' IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Wcnonb3oBathk rpaduku GyHKUNN U1 pellieHus] ypaBHEHUN
34 CtpouTth ¥ 4nuTaTh rpaduKu JUHEHHON (YHKIIUU, KBAAPATUUYHON (PYHKIIUHU, CTCTICHHOM
' (YHKIMU C LIEIBIM MTOKa3aTesleM
35 Hcnons3oBarh rpaduku GyHKIUNA 71 UCCIICIOBAHMS MPOILIECCOB U 3aBUCUMOCTEN TIPH

pelieHnH 337a4 U3 JpYrux Y4eOHBIX NpPEIMETOB U peajbHOM KHU3HH, BBIPAXaTb




(dhopMyliaMy 3aBHCUMOCTH MEXKIy BETHUYNHAMU

4 Hauana maTremMaTiueckoro aHaimsa
41 OmnepupoBaTh MOHATUSMH: MOCIIECAOBATEILHOCTD, apu(pMeTHIecKkass U reoMeTpuiecKas
' MpOrpeccuu
42 OnepupoBaTh MNOHATUSAMM: OECKOHEYHO YObIBaroIlasi reoMeTpudeckas Iporpeccus,
' CyMMa OECKOHEUYHO yObIBaIOIEH T€OMETPUUECKON ITPOrpeccun
4.3 3agaBaTh [10CIEI0BATEIbHOCTH Pa3IMYHBIMU CLIOCOOAMU
44 Hcnonb30BaTh CBOMCTBA MOCIE0OBATENBHOCTEN M IPOrPECCUi JUIsl PELIEHUs] pealbHbIX
' 3aJ1a4 MPUKJIAJHOIO0 XapaKTepa
5 MHoxecTBa 1 JIOrMKa
5.1 OnepupoBaTh NOHATUSAMH: MHOKECTBO, OIIEPAL[MM HaJl MHOXKECTBAMHU
59 Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Uil  ONHCAHHWS — PEeabHBIX
' IIPOLIECCOB U SIBJICHUH, P PEILICHUH 33Ja4 U3 APYTUX YUeOHBIX IIPEIMETOB
5.3 OmnepupoBaTh NOHATUSAMHU: ONPEEICHHUE, TEOpeMa, CIEACTBUE, 10Ka3aTeIbCTBO
IIpoBepsieMble 31€MEHTHI COAePKAHUA
Kon | IIpoBepsieMblii 3JieMeHT COepP:KaHUS
1 Yucna v BIYKCICHUS
Panmonanbupie uncma. OOBIKHOBEHHBIE M JECATUYHBIC JAPOOH, TIPOIEHTHI, OECKOHEYHBIE
11 |mepnommieckue apodu.  Apudmernyeckue omepanuM € PalMOHAJIBHBIMM  YHCIAMH,
' npeoOpa3oBaHus YHUCIOBBIX BblpakeHUU. [IpumeHeHue npoGell M MPOLEHTOB Ui PEHICHUS
NPUKJIAJHBIX 33/1a4 U3 Pa3JInYHbIX OTpAciel 3HaHUH U peaNbHOM KU3HU
JleiicTBuTenpHBIC YKcha. PanoHanbHble U HppalMOHABHBIE YHCIa. APUPMETHIECKHE ONepaIiy
1.2 |c nelicTBUTeNbHBIMH YHcHaMU. [IpuOIMKeHHBIE BHIYUCICHUS, TPaBUIa OKPYTJICHHS, IPUKUIKA U
OLICHKA PE3yJIbTaTa BIUUCICHUI
Crenenb ¢ uenbiM TmokazateneMm. CranmapTHas Qopma 3amucu  JeHCTBUTENBHOTO YHCTA.
1.3 |Ucnonw3oBaHue mnoaxonsmed GopMbl 3amMCH  JACWCTBUTENBHBIX YHMCEN JUId  pELICHUS
NPaKTUYECKHX 3a/1a4 U TIPEICTABICHUS TaHHBIX
14 Apudmernueckuil KOpeHb HaTypalbHOM creneHu. JleHCTBUS ¢ apU(PMETHUYECKUMH KOPHSAMHU
' HaTypaJbHON CTENIEHU
15 CuHyc, KOCHHYC M TAaHT€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTEHC
' YHCIOBOTO apryMeHTa
2 VYpaBHeHUS U HEpaBEHCTBA
2.1 | ToxzaecTBa M TOKAECCTBEHHBIE MPEOOPA3OBAHHIS
2.2 |IIpeobpa3zoBaHuEe TPUTOHOMETPUUECKUX BbIpaxKeHUH. OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI
2.3 | YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBAa. MeTo1 MHTEPBAJIOB
2.4 | Pemenune nensix u ApoOHO-PAMOHAIBHBIX YPABHEHUH 1 HEPABEHCTB
2.5 | Pemenne nppannoHaIbHBIX yPaBHEHUH 1 HEPABEHCTB
2.6 |Pemenue TpUrOHOMETPUYECKUX YPAaBHEHHHA
57 [IpumeHeHne ypaBHEHUH M HEPAaBEHCTB K pEIICHUIO MaTeMaTHYeCKMX 33aJad M 3ajad M3
' Pa3IMYHBIX 00J1acTel HAYKU U PEATbHON KU3HH
3 OyHKIUHU U TpapUKu




3.1 | ®ynkuus, cnocoOsl 3aaanus pyHkuuu. ['paduk pynkunu. BzaumHo oOpatHbie GyHKINN
32 O6nactp ompeneiacHuss W MHOXECTBO 3HaueHWW QyHkiuu. Hymm dyakomm. ITpomexyTtku
' 3HAKOMOCTOSTHCTBA. YeTHbIE U HEeUeTHbIE PYHKIUU
33 Crenennas (pyHKIMS ¢ HATYpaJIbHBIM M 1IeJIBIM MOKa3areneM. Ee cBoiicTBa u rpaduk. CBoWicTBa 1
' rpaduK KOpHS N-Oi CTENECHH
34 TpuroHomeTpudeckass OKpPYKHOCTb, OINPEAEICHNE TPUTOHOMETPHUECKUX (YHKIUN YUCIOBOTO
' aprymeHTa
4 Hauana matemaTudeckoro aHaausa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJlaHus I10CJIEI0BATEIBHOCTEH. MoHOTOHHBIE
' MIOCJIEI0BATEIbHOCTH
Apudmernueckass U reoMeTpuueckas nporpeccuu. beckoHeuHO YObIBalOIIas TeoMETpUYecKast
4.2 |mporpeccus. Cymma OeCKOHEYHO YObIBarolel reoMeTpruueckoi nporpeccun. @opmyra cloKHbBIX
npoueHToB. Vcrosb30Banne NPOrpeccuu sl peLIeHHs] pealIbHbIX 3a/1a4 MPUKIIAIHOIO XapaKkTrepa
5} MHOXecTBa U JIOTUKa
MHoxecTBO, omnepauuu HajJg MHoOxecTBaMu. Jluarpammbl Oiiniepa - Benna. Ilpumenenue
5.1 | TeopeTHMKO-MHOXECTBEHHOI'O amnmnapara JUis OIKCAaHUS pealibHbIX IPOLIECCOB U SIBJICHUH, mpu
pellIeHnH 3a7a4 U3 IPYTux y4eOHbIX MPEeIMETOB
5.2 | Ompenenenue, Teopema, CleJICTBUE, 10Ka3aTEIbCTBO
11-ii knace

IIpoBepsiemble TpeGoBaHus K pe3yabraTam ocBoenusi OOIl

Ko . .
I (J:Be AeMOro IIpoBepsiemble npeaMeTHbIE pe3yJbTAThl OCBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOM
posep NPorpamMMbl CpeiHero oo1ero o6pa3oBaHus
pe3yJbTara
1 Uucna v BBIYUCIICHUS
OnepupoBaTh MNOHATUSMH: HaTypajbHOE, LEJI0€ YHUCIO; HCHOIb30BaTh MPU3HAKU
11 JEIMMOCTH LIEJIBIX YHUCEJI, PA3JIOKEHHE YKCIa Ha MPOCThIE MHOXKMUTEIU JUISl PEIICHUS
3aaq
1.2 OnepupoBath MOHATHEM: CTENIEHb C PAllUOHATIBLHBIM ITOKA3aTeIeM
13 OmnepupoBarh MOHATUSAMHE: JIOTApU(PM YUCIIA, IECITUIHBIE U HATYPaTbHBIE JIOTapUPMBI
2 YpaBHEHHS U HEPABEHCTBA
[IpuMeHsATH CBOWCTBA CTENEHU Ui MpeoOpa3oBaHMUA BBIPAKEHUH, ONEPUPOBATH
2.1 MOHATUSIMH: TIOKA3aTeIbHOE YpAaBHEHHE WM HEPABEHCTBO; pEIIaTh OCHOBHBIC THIIBI
MOKa3aTeIbHBIX YPABHEHUI U HEPABEHCTB
BemmonHATE TipeoOpa3oBaHusl BBIPAKEHUH, COIEpIKAIIUX JIOTapU(MBI; OIEPHUPOBATH
2.2 MOHATUSMU: JIOTapu(PMHUYECKOe ypaBHEHHE M HEPaBEHCTBO; PEIIaTh OCHOBHBIC THUIIBI
JorapupMHUUECKUX YpPaBHEHUI U HEPABEHCTB
2.3 HaxoauTs penieHust mpocTeHIINX TPUTOHOMETPUIECKHX HEPABEHCTB
24 OnepupoBaTh MOHATUSAMHU: CHCTEMa JIMHEWHBIX YpaBHEHUH M €€ pELICHHUE;
' MCIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH IJIs pelIeHHs MPAKTUYECKUX 3a/1a4
25 Haxoauth pemieHust npocTEUIINX CUCTEM U COBOKYITHOCTEW pallMOHAIBHBIX YPaBHEHHM
' U HEPaBEHCTB




MopenupoBaTh pealbHble CHTyallud Ha SA3bIKE ajreOphbl, COCTABISATH BBIPAKEHUS,

2.6 ypaBHEHHMs, HEPABEHCTBA M CHCTEMBI MO YCIOBHUIO 3a[aud, UCCIEIOBATh MOCTPOCHHBIC
MO/IEJIN C UCHOJIb30BAHKEM allllapaTa ajareopsl
3 OyHKIUU U Tpaduku
OnepupoBaTh NOHATUAMH: TEpUOAUYECKas (YHKLIHUSA, TPOMEKYTKH MOHOTOHHOCTHU
31 (GyHKLIMH, TOYKHM SKCTpeMyMa (YHKLUMHM, HauOoJblllee M HaUMEHbIEe 3HAYECHUs
(GyHKIMK Ha MPOMEXKYTKE, MCIOIB30BaTh UX JIS MCCIEeNOBaHUs (YHKIHH, 3aJaHHON
rpadgukom
OnepupoBaTb  MOHATHAMU: TIpaUKH  IIOKA3aTEIbHOW, JIOrapupMuyeckod u
3.2 TPUTOHOMETPUYECKHX (DYHKIMI; n300pakaTh X Ha KOOPAWHATHOH IUIOCKOCTH U
UCIOJIb30BATh JIJIs PEIICHUS YPaBHEHHUH U HEPAaBEHCTB
33 N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpauKd JUHEWHBIX YpaBHEHUH U
' UCIOJIb30BATh UX JJIS PEIIEHUsS] CUCTEMbI IMHEHHBIX YPAaBHEHUIN
34 Hcnonb3oBate rpaguku QyHKIUHA U1 MCcCIel0BaHUS MPOLECCOB U 3aBUCUMOCTEH U3
’ IPYTUX Y4eOHBIX TUCIHUIUINH
4 Hauana maTremaTueckoro aHaiunsa
OnepupoBaTh HOHATHSAMM: HeNpepbiBHAas  (QYHKLUMSA, TPOU3BOAHAS  (YHKLUY;
4.1 UCIIOJIb30BaTh T€OMETPUUYECKUI U (U3UYECKUN CMBICI IPOU3BOJHOW ISl pELICHUS
3aja4
49 HaxoauTe mpou3BOAHBIE AJIEMEHTAPHBIX (DYHKIIHA, BBIYUCISATH MPOU3BOJHBIE CYMMBI,
' IIPOU3BEACHUS, YACTHOTO (PYHKIIHIA
43 Vcnonb30BaTe NPOU3BOAHYIO Ul MCCIEIOBaHHUA (YHKUMM HAa MOHOTOHHOCTh U
' IKCTPEMYMBI, IPUMEHSTH PE3YIbTAThI UCCIEIOBAHMS K TOCTPOSHHIO TPahuKOB
44 Vcnonp30BaTh NPOM3BOIHYIO JUIS HAX0XKJICHHs HAWTYUYLIETo pelieHus B IPUKIIaIHbIX, B
' TOM YHCJIE COIMAThHO-YKOHOMUYECKHX, 3a1a9ax
45 OmnepupoBaTh HMOHSATHIMH: TIEpPBOOOpa3Hasi U MHTETPAJ; MOHUMATh T€OMETPUYECKUN U
' ¢bu3nveckuii CMbICI HHTErpaia
16 HaxonuTte epBooOpa3HbIe JIeMEHTAPHBIX (DYHKIIHHA, BEIYUCIIATE HHTETPAT 110 GopMyIie
' HerotoHa - JleiiGHuna
47 Pemrate npukiasHelie 3aJa4d, B TOM YHCIIE COLUATBHO-3KOHOMUYECKOTO U (PU3UUECKOTO

XapakTepa, CpEACTBAMH MAaTEMATUICCKOTI'O aHaIn3a

IIpoBepsiemble 31eMeHTHI COAEPKAHNUS

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1 Uucna u BBIYUCIECHUS

1.1 HarypanbsHble u nenbie yucina. [Ipu3Haku 1eTMMOCTH LETBIX YUCEI

1.2 CreneHb ¢ paloHaIbHBIM TIOKa3aresaeM. CBoicTBa cTeneHu

13 Jlorapudm uncna. [lecaTuyHble U HATypaJIbHbIE JOrapHUPMbI

2 VYpaBHeHUs U HEpaBEHCTBa

2.1 [IpeoOpazoBanme BeIpaKEHUH, COIEPKAIINUX JTOTAPHPMBbI

2.2 [TpeoOpa3oBaHue BEIpAKEHUMN, COAECPIKAIINX CTENICHU C pAllMOHAILHBIM MIOKa3aTeeM
2.3 ITprMepBl TPUTOHOMETPUUECKUX HEPABEHCTB




2.4

Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA

2.5 Jlorapudmudeckue ypaBHEHHS 1 HEPaBEHCTBA

26 CucreMbl JMHEHHBIX YypaBHEHHMH. PelieHue NpUKIAAHBIX 334ad C IIOMOIIBIO CHCTEMBI
' JIMHEWHBIX YpaBHCHUMN

2.7 CucTembl 1 COBOKYITHOCTH PallMOHATIbHBIX YPAaBHEHUN U HEPABEHCTB

28 [IpuMmeHeHrEe ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIIECHUI0 MAaTEMaTUUECKUX 3aja4d U 3a/1a4 U3
' Pa3IMYHBIX 00J1acTel HAYKU U PEATbHON KU3HH

3 DyHKINUH U TpaPUKH

31 Oynkuus. [epuognueckue ¢pynkuuu. [IpoMexxyTku MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
' MUHUMYMBI QyHKIMH. Haubosbiiee u HaMeHbliee 3HaueHne (YHKIIUU Ha IPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpadUKu

3.3 [TokazarenbHas u orapupmMudeckas GyHKINU, UX CBOHCTBA U rpaduku

3.4 Hcnonp3oBanue rpadukoB GyHKIUN A7 pEIIeHHs] YpaBHEHUH U JIMHEHHBIX CHCTEM

35 Hcnonk3oBanue rpadukoB GyHKIUI ISl UCCIEIOBAaHUS MPOIIECCOB U 3aBUCUMOCTEH, KOTOPHIE
' BO3HUKAIOT IPHU PELICHUHU 3a]1a4 U3 IPYIUX y4EOHBIX PEAMETOB U pealbHON KU3HU

4 Hauana matemaTnyeckoro aHaausa

4.1 HenpepriBable GpyHKIMH. MeTo1 MHTEPBAIOB JIJIs PELICHHs] HEPAaBEHCTB

4.2 [TpousBognas ¢pyukiuu. ['eomeTpuyeckuit U GU3NYECKUIl CMBICT IPOU3BOTHOMN

43 [TpousBoaHble 31eMeHTAapHBIX (yHKIUHA. DOpMynbl HaXOXACHUS IMPOU3BOJAHON CYMMBI,
' NPOM3BEACHUS U YAaCTHOTO (DYHKIUH

44 [TpuMeHeHHe MPOU3BOAHOM K HCCIEIOBaHMIO (YHKUMH HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
' Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HaYeHUsT (DYHKITUU Ha OTPE3Ke

45 [TpuMeHeHre POU3BOAHON [UIsl HAXOXACHUS HAWIYYLIErO PEIICHUs B NPUKIAAHBIX 33]adax,
' JUISL OIIPEZIENIEHNs CKOPOCTH Mpoliecca, 3aJaHHOro (opMyIoi min rpadukoM

4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

47 Wuterpan, ero reomeTpuueckuil u ¢uznyeckuii cMpici. Beluncinenne uHTerpana no gopmyie

Herorona - Jletioaumna

IIposepsiembie Ha EI'D no maremaruke TpedoBanus Kk pesyiabratam ocsoenuss OOII COO

Jns nposeaenuss EI'D mo mareMaTuke HCMONb3yeTcss MepedeHb (Koau(puKaTop) NpoBEpsSEeMbIX
TpeboBanuii k pesynbraram ocBoeHus OOIT COO u nepeueHs 2IeMEHTOB COCPIKAHMUS.

Ilepedens (koaupukaTop) NpoBepsieMbIX TPedGoBaHui K pesyabTaTram ocsoenus OOII COO

Kon

NpoBepPsIeMOro
TpedoBaHMS

IIpoBepsiemble TpeOOBaHUSI K NpPeAMETHBIM Ppe3yJbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus

Brnanenue wmeromamMu J10Ka3aTENbCTB, QJITOPUTMAMH PEIICHUS 3ajlad; yMEHHUE
dbopMynupoBaTh W ONEPUPOBATh MOHATHUSAMH: ONpEICICHHUE, aKCHOMa, Teopema,
CIIEICTBHE, CBOWCTBO, MPHU3HAK, JI0KAa3aTeIbCTBO, PAaBHOCWUJIbHBIE (HOPMYIHPOBKU;
MPUMEHSITh UX; yMEHHE (OPMYIUPOBATH OOPATHOE U MPOTHUBOIOIOKHOE YTBEPKICHUE,
MIPUBOAUTh MNPUMEPHl WU KOHTPHOPHUMEPHI, MCHOJIB30BaTh METOJ MaTeMaTH4YECKOU
WHJYKIWW; TPOBOJUTH JI0KA3aTEIbHBIE PACCYXKACHUS MPU PEIICHUU 33]a4, OLICHUBATh
JIOTUYECKYI0 TPaBUJIBHOCTh PACCYKICHHM; yMEHUE OIepUpOBaTh IMOHIATHUIMMU:




MHOECTBO, IOJAMHOXXECTBO, ONEpallMyd HaJ MHOXXECTBAMM; YMEHHME HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIH anmapar Jyis OMHCAaHUs PeabHBIX MPOLECCOB U SBJICHUN U
IOpU pemeHnd 3afad, B TOM 4YHCIE M3 JPYrHMX Y4eOHBIX MpPEAMETOB; YMEHHE
OIIEpPUPOBATH MOHATUSMH: Tpad, CBSI3HBIA rpad, AepeBO, LUK, rpad Ha IIIOCKOCTH;
yYMEHHE 33/1aBaTh U OIHUCHIBATH Ipadbl Pa3IMYHBIMU CIIOCOOAMU; UCIOIB30BaTh Tpadbl
IIPU PELICHUH 3a7a4

YMeHnue onepupoBaTh NOHATUAMU: HaTypaJbHOE YHUCIIO, LIEI0€ YUCIIO0, CTENEHD C LIEIbIM
IIOKa3aTejIeM, KOPEHb HAaTypaJIbHOM CTEIICHM, CTEIEHb C PallMOHAIbHBIM I1OKA3aTEIIEM,
CTEIeHb C JICHCTBUTEIBHBIM ITOKA3aTeNeM, JIoTapu(M yucia, CHHYC, KOCHHYC M TaHT'€HC
IIPOU3BOJIBHOIO YHUCJIA, OCTATOK IO MOAYJIO, PAalMOHAIBHOE YHCIIO, UPPALUOHAIBHOE
YHCJI0O, MHOKECTBA HATYpaJbHBIX, LEJbIX, PAlMOHAJIbHBIX, JACHCTBUTEIBHBIX YHCEN,
YMEHHE HCIOJIb30BaTh NPU3HAKU JIEIMMOCTH, HAUMEHbIIMM OOMMH JenuTens |
HaMMeHblIee obliee KpaTHOe, anroput™ EBKiHIa npu pemeHun 3aaad; 3HAKOMCTBO C
Pa3IMYHBIMU NTO3ULUOHHBIMU CHCTEMAaMH CUUCIICHUS; YMEHHE BBIIIOJIHATH BBIYHUCICHHUE
3HaYeHWH ¥ TpeoOpa3oBaHMs BBIPAKEHUH €O CTEMEHAMHM U Jorapudmamu,
npeoOpa3oBaHusi  JPOOHO-PAllMOHAIBHBIX  BBIPAXEHHUH;  yMEHHE  OIepUpOBaTh
MOHATUSIMH:  TIOCIIEIOBATEILHOCTD, apu(MeTHUecKass MPOrpeccusi, TeoMeTpuvecKas
nporpeccusi, 66CKOHEYHO yObIBaroIlasi reoMeTpruuecKasi Iporpeccus; yMeHue 3aaBath
MOCJIEIOBATEIBHOCTH, B TOM YHCIIE C IOMOMIBIO PEKYPPEHTHHIX (opMyn; ymeHHe
OIIEpUPOBATh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBbIE KOMIUIEKCHBIE UHUCIA,
MOJyJb M apryMEHT KOMIUIEKCHOTO 4mcia, (opMa 3amucd KOMIUIEKCHBIX YHCEl
(reomeTpuyeckas, TpUTOHOMETpUYecKas U ainreOpandeckas); yMeTb MPOU3BOJUTH
apupMeTHUECKUe JCUCTBUS C KOMIUIGKCHBIMH YHWCIIaMH; MPHBOAHWTH TMPUMEPHI
HCIIOJIb30BaHUsl KOMIUIEKCHBIX YHCEN; ONEPUPOBATh MOHATUAMU: Marpuua 2x2 u 3x3,
OIpEAEIUTENb MAaTPULIbl, TEOMETPUUECKHUIM CMBICIT ONPEAETUTENS

YMeHue onepupoBarh MOHATUAMHU: PALMOHAIBHBIE, UPPALMOHAIIbHBIC, I0KA3aTEIbHbIC,
CTENEHHBIE, JIoTapu(PMUIECKHUE, TPUTOHOMETPUUECKHE YpPaBHEHUS U HEPABEHCTBA, MX
CUCTEMBI, YMEHUE  OIIEpUPOBATH  MOHATUSAMM:  TOXKAECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpPaBHEHUM U HEPABEHCTB,
PaBHOCWJIBHOCTh YPaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHUE pelaTbh YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMbI C IOMOILIBK PA3JIMYHBIX IPUEMOB; PpEIIATh YpPABHEHHS,
HEpPAaBEHCTBA M CHUCTEMBI C IApamMeTpoOM; IPUMEHATH YPABHEHUs, HEPABEHCTBA, HUX
CUCTEMBI ISl PEIICHHs] MaTeMaTUUECKUX 3a]1a4 U 3a7]a4 U3 Pa3IMYHbIX 00JacTell HayKu
U peaJbHOU KU3HU

YMeHue onepupoBaTh MOHATUAMHU: (YHKIMS, YETHOCTh (DYHKIMH, MEPUOJUYHOCTD
(GYHKIIMH, OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM (DYHKIIHH,
HauOosplllee M HaMMEHbIIee 3HAa4YeHUs (QYHKIMHM Ha TMPOMEXKYTKE, HelpepbIBHAs
GbyHKIMSA, acuMOTOTHl rpaduka QyHKUMH, TepBas U BTOpas MPOU3BOAHAS (YHKIUH,
reOMEeTPHUECKUI U (PU3NYECKUI CMBICII IPOM3BOIHOMN, IEpBOOOpa3Hasi, ONpeeleHHbINH
MHTErpajl; yMEHHE HaXOAMTh AaCUMNOTOTHI Tpaduka (YHKIMU; yMEHUE BBIYUCIATH
MIPOU3BO/IHBIE CYMMBI, NPOU3BEJCHHs, YACTHOTO M KOMITO3UIIMM (PYHKUUH, HAXOIUThH
ypaBHEHHE KacaTelbHON K rpaduky (QYHKIMM, yMEHHE HaXOAWUThb IPOU3BOJHbBIE
9JIEMEHTAPHBIX (YHKIMHA; yMEHHE HCIOJIb30BaTh MPOM3BOJIHYIO IS HCCIEIOBAHUS
GyHKIUH, HaXOOUTh HAWOOJbIIME M HAaUMEHbIIME 3HAa4eHHUs] (YHKUUN; CTPOUTH
rpadMKd MHOTOWIEHOB C HCIIOJB30BAaHMEM arapaTta MaTeMaTHYeCKOro aHajlu3a;
MPUMEHSTHh MPOU3BOJHYIO JJISi HAaXOXK/IEHUS HAWIYyYLIero peuieHus] B MPUKIAIHBIX, B
TOM YHCJIE COL[MAIbHO-D)KOHOMHUYECKUX U (PM3NYECKUX 3ajjayaX; HaXOAWUTh IUIOIAAN U
o0beMbl (UTyp C TOMONIbIO HHTErpajia; MPUBOJIUTH MPUMEPhl MaTEMaTH4YECKOIO
MO/JICIMPOBAHUS ¢ TOMOILBIO AU(epeHIInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATHAMU: Tpaduk QyHKIMU, 0OpaTHass HYHKIIHS, KOMITO3HIIHS
¢byHkuui, nauHeWHass (YHKUMSA, KBaJpaTW4yHas (QYHKUUS, palUOHAJIbHAsA (QYHKIUS,
cTeneHHast QYHKIHSI, TPUTOHOMETpUIECKne QYHKIIUH, 00paTHbIE TPUTOHOMETPUIECCKHE
¢byHKIMHU, MOKa3aTenbHas W Jorapugmuueckas (QyHKIHMH; YMEHHE CTPOUTH TIpaduku
M3y4YEHHBIX (DYHKIIMH, BBITTOIHATH MpeoOpa3oBaHus TpadukoB QyHKIIUN, UCTIOJIb30BaTh




rpaduKu JUIS U3YYEHHs MPOIECCOB U 3aBUCHUMOCTEH, NMPH PEIICHUM 33134 U3 APYrHx
y4eOHBIX IPEMETOB U 3a/1a4 U3 pealbHOW KHU3HH; BBIpaXaTh (popMyIamMH 3aBUCUMOCTH
MEXJy BEIMYMHAMU; HCIIOJIB30BaTh CBOMCTBA W Tpapuku (QyHKOMM U1 penieHus
YPaBHEHUI, HEPAaBEHCTB M 3aJay C IapaMeTpaMu; H300paxkaTb Ha KOOPAMHATHOU
IJIOCKOCTH MHOXKECTBA PEIICHNUN YPaBHEHUN, HEPABEHCTB U UX CUCTEM

VYMeHue pemaTh TEKCTOBbIE 337a4l Pa3HbIX TUIIOB (B TOM YMCJE Ha MPOLEHTHI, 10U U
YacTH, Ha JIBIXKEHHE, paboTy, CTOMMOCTb TOBAapOB U YCIyT, HAJIOTH, 337a4d U3 00JIacTu
yIOpaBIE€HUS JIMYHBIMM UM CeMEHHbIMM (PUHAHCAMH); COCTaBJISTH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 33J]a4M, UCCIIEI0BATh MIOJIyUEHHOE
pellieHre W OLEHMBATh MPaBIONOJOOHOCTh pE3yJIbTATOB; YMEHHME MOJEINPOBAThH
peaJIbHbIE CUTYallud Ha SI3bIKE MAaTEMaTHKU; COCTABIIATH BBIPAXKEHMS, ypaBHEHUS,
HEPaBEHCTBA M UX CHCTEMBI 110 YCIOBMIO 3aJjaud, UCCIIEI0BaTh IIOCTPOECHHbIE MOJIEININU C
HCI0JIb30BaHUEM alrapara aareOpbl, MHTEpIPETUPOBATD MTOJIYYE€HHBIN pe3ysbTaT

VYMeHue onepupoBaTh MOHATUAMU: CpeHEe apupMeTHIecKoe, MeIuaHa, HaubouplIee U
HavVMEHbIIIEe 3HAYEHHUs, pa3Max, JUCHEPCHs, CTAaHAAPTHOE OTKJIOHEHHE YHCIOBOTO
Habopa; yMeHHe M3BJIEKATh, MHTEPIPETUPOBAaTh HMH(OpMAIMIO, MPEICTABICHHYIO B
TabauIax, Ha AuarpaMmax, rpadukax, OTpaskarollylo CBOMCTBA PEAIbHBIX IPOIECCOB U
SIBJICHUI; MPEJCTABIATh MH(MOPMALIMIO C TIOMOIIBIO TaOIMIl U JUarpaMM; UccieloBaTh
CTaTUCTHYECKHE JaHHbIE, B TOM YHCJE C NPUMEHEHHUEM TpaUIecKuX METOJIOB MU
JIEKTPOHHBIX CPEACTB; TIpaduuecku UcclIenoBaTb COBMECTHbIE HAaOIIOACHUSA C
IIOMOILBIO AUarpaMM PacCEUBAaHHUsS U IMHEWHON PErPeECCU

YMeHue onepupoBarh MOHATUSMHU: CIy4YalHBIM OIBIT M ClIy4ailHOE COOBITHE,
BEPOATHOCTh  CIy4allHOTO  COOBITHSI;  yMEHHE  BBIUUCIATH  BEPOSTHOCTH  C
WCIOJB30BaHUEM TpapUUeCKUX METOAOB; TPUMEHATH (QOPMYIBI CIOXKEHUS W
YMHOXEHHSI BEpOSTHOCTEH, (OpMylly TMOJTHOW BepoSTHOCTH, (opmyny bepuymm,
KOMOUHATOpHBIE (aKThl U (POPMYIJIBI; OIEHUBATH BEPOSITHOCTH DPEATbHBIX COOBITHH;
YMEHHE  ONEpPUPOBATh  MOHATUSAMU:  ClydailHas  BEJIIMYMHA,  PACIPEAEICHUE
BEPOATHOCTEM, MaTeMaTH4YECKOE OXKMJIaHUE, JMUCIEPCHs] M CTaHJIApPTHOE OTKIOHEHHE
cllyyailHOM BeNWYMHBL, (QYHKIMM pacupeleNeHuss M IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOT0 U HOPMAJIBHOTO pAacCHpellelieHUi; YMEHUE HCIOJIb30BaTh CBOICTBa
U3Y4YEHHBIX PaCHpElENCeHUN Ul pEIIeHMs 3aJad; 3HAKOMCTBO C TOHATUSMHU: 3aKOH
OO0JIBIINMX YHCEN, METOJbl BHIOOPOUYHBIX HCCIEAOBAHUN; YMEHHE MPHUBOIUTH IMPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIIMX YKCET B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX; YMEHHE
ONEpUpPOBaTh TMOHATHUAMHU: COUYETAHUE, IEPECTAHOBKA, YHUCJIO COYETAHWH, YHCIIO
NepecTaHoBoK; OuHOM HbIOTOHA; yMeHHE NpPUMEHATh KOMOMHATOpHBIE (aKThl U
paccyXaeHus i1 pPELIeHUs 3a]ay; OLEHUBAaTh BEPOSTHOCTU pealbHBIX COOBITHIA;
COCTaBJIATh BEPOSATHOCTHYIO MOJENb U MHTEPIIPETUPOBATH MOTYYEHHBIN PE3ybTaT

YMeHue onepupoBarh MOHATUSAMU: TOUKA, IPSIMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE3OK,
Jqy4, BEJMYMHA YIJVIa, IUIOCKUHM yroJl, JABYTPAHHBIM Yroj, TPEXTPAaHHBIM Yroi,
CKpEILMBAIOIINECS TpsAMbIE, MapajUIeIbHOCTh W NEPHEeHIUKYISIPHOCTh NPSIMBIX U
IUIOCKOCTEH, YroJl MEXy MPSIMBIMU, YIOJ MEXKAY NPSIMON U INIOCKOCTBIO, YTOJl MEXKIY
IUIOCKOCTSIMU, PACCTOSIHME OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE MEXIy MNPSMBIMH,
paccTosiHuE MEXAYy IUIOCKOCTSMM; YMEHHME MCIOJIb30BaTh IIPU PELIEHUU 3anad
M3Y4YEeHHbIE (PAKThl U TEOPEMBbI IJIAHUMETPUHU; YMEHUE OLIEHUBATh Pa3Mepbl OOBEKTOB
OKPY’KaOILIEr0 MHUPA; CTPOUTh MAaTEMATUUECKHUE MOJIEIHN C MOMOILBIO T€OMETPUUECKUX
MOHSTUM 1 BEJIWYWH, pelIaTh CBSI3aHHbIE C HUMH MTPaKTUYECKHUE 3a1a4U

10

YMeHne ornepupoBaTh MOHATHIMHE: TUIOMIATL PUTYPHI, 00beM (UTYpBI, MHOTOTPAaHHUK,
MPaBUJIbHBII MHOTOIPAaHHHK, CEUeHHEe MHOTOrpaHHMKa, Ky0, mapajuienenumnes, npusma,
nupamMua, GUrypa v MoBepXHOCTh BpAILICHUs, IIMIUHAP, KOHYC, map, cdepa, MIomaib
cdepsl, IO MOBEPXHOCTU MUPAMUABI, PU3MBI, KOHYCA, IIHJINHAPa, 00beM KyOa,
NPSMOYTOJIBHOTO TapajuIe/IeNuIea, MTUPAMHIbI, NPU3MBI, IIMHIPA, KOHYyca, HIapa,
pa3BepTKa MOBEPXHOCTH, CEUYEHHUS KOHyCa W IMIMHIpA, NapayjielbHble OCH WM
OCHOBAHHUIO, CEUEHHE IIapa, IUIOCKOCTb, Kacaromascs cdepbl, LUIMHAPA, KOHYCA;




YMEHHUE CTPOUTHh CEUYEHHE MHOTOTPAHHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI U
IIOBEPXHOCTH BPAILCHMS], UX CEYEHUs, B TOM YUCJIE C IIOMOILIBIO 3JIEKTPOHHBIX CPEICTB;
yMEHHE  TOPUMEHATh  CBOMCTBA  TeOMETpUYECKUX  (GUTYp,  CaMOCTOSITENBHO
(bopMyIHpOBaTH ONpeACIeHHs U3ydyaeMbIX (UTyp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
MpHU3HAKaX TeOMETpUYecKuX QUryp, oOOCHOBBIBATH WJIM OINPOBEpPrarb HX; YMEHHE
NPOBOJIUTH  KiacCUpUKAMIO (GUTYp MO0 PpasIUYHBIM TPH3HAKaM, BBIIOJIHSITH
HE0OXO0IMMBIE JIOTIOTHUTEIbHBIE TOCTPOCHUS
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YMeHue onepupoBaTh NOHATUSAMU: ABM)KEHHE B IPOCTPAHCTBE, MapajuIeIbHbINA IEPEHOC,
CUMMETpPHUS Ha IUIOCKOCTH M B TPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUE MOAOOHS,
1o/100HbIe QUTYpBI; YMEHHUE PACIIO3HABATH PABHbIE U NIOJOOHBIE (PUTYPHI, B TOM YUCIIE B
IIPUPOJIE, UCKYCCTBE, apXUTEKType; MCIOJb30BaTh I'€OMETPUUYECKUE OTHOILIECHHUS IIPU
peLIeHNH 3a/1a4; HaXOAUTh F€OMETPUUECKUE BEJIMYMHBI (JUIMHA, YTOJl, IUIOIadb, 00BEM)
NPU PElICHUH 3aad U3 JPYruX y4eOHBIX MPEIMETOB M U3 PEATbHOW >KU3HU; YMEHHE
BBIUUCIIATh T€OMETPUUYECKHE BEIMYUHBI (JUIMHA, YroJl, IUIOWaab, O0bEeM, IUIOLIA/lb
MOBEPXHOCTH), HMCIIONIB3YsI M3ydeHHbIE (OPMYJIBl U METOIbI, B TOM YHCJE: TUIONIA/Ib
MIOBEPXHOCTU MUPAMUbI, PU3MBI, KOHYCa, [IUIUHIPA, IJI0MAas chepbl; 00beM Kyda,
MPSIMOYTOJIBHOTO Tapajuleenunesia, NUpaMuabl, MPU3Mbl, LWIMHJIpa, KOHYca, 1Iapa;
YMEHHUE HaXOAUTh OTHOLIEHHE 00bEMOB MOJ0OHBIX GUTYP
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VYMmenne OIICpHUpOBaTh MOHATUAMH: HPAMOYIroJibHad CHCTECMa KOOpAWHAT, BCKTODP,
KOOPJIMHATBI TOYKH, KOOPJUHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOpA HA
YHCIIO, PA3JIOKEHUE BEKTOopa IO 0a3ucy, CKAIIPHOEC MPOHM3BEICHHUE, BEKTOPHOE
MPOU3BEACHUE, YroJl MEXAY BEKTOpPaMH; YMEHHE WCIOJIb30BaTh BEKTOPHBIH U
KOOpI[HHaTHI:IfI MCTOA I PCUICHUA I'COMETPUUCCKHUX 3a4ad U 3aaa4 ApYyIrux y‘~IC6HI)IX
MPEeIMETOB
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YMeHue BbIOMpaTh NOAXOAIIMNA METOJT JUIsSl PELICHUs 3a/1a4ul; TOHUMAaHNUEe 3HAYMMOCTH
MaTeMaTUKU B U3YYEHUU MPUPOTHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBJICHMI; YMEHUE
pacro3HaBaTh IMPOSBICHUE 3aKOHOB MAaT€MAaTUKH B HCKYCCTBE, YMEHHE IPUBOIUTH
MIPUMEPBI MATEMATHYECKUX OTKPBITUN POCCUICKOW U MUPOBOM MaTEMaTUYECKON HAyKH

Ilepedyens 31eMeHTOB coaepxaHusi, NpoBepsieMbIX Ha EI'D mo MmaTemaTtuke

Koa | IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Yucna v BBIYUCTIECHUS

1.1 |HarypanbHble u nenslie yncia. [Ipu3Haky 1eIMMOCTH HEeNbIX YHCes

12 Pammonanbhele  yncna. OOBIKHOBEHHbIE W JECATHYHBIE JpoOW, TPOLEHTHl, OECKOHEUYHbIE
' MePUONYECKHE TpooH

13 ApudmeTrnueckuii KOpeHb HaTypalibHOM creneHu. JlecTBus ¢ apudMETHYECKMMH KOPHSIMH
' HaTypaJIbHOM CTENIEHU

1.4 | Crenens c nenbiM nokasareneM. CTENeHb ¢ palliOHAIBHBIM Moka3atesaeM. CBOMCTBa CTETICHU

15 CuHyCc, KOCHMHYC UM TaHTE€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHTEHC
' YHCIIOBOTO apryMeHTa

1.6 |Jlorapudm uncna. JlecsTHUHBIC M HATYpaTbHBIE JIOTAPU(OMBI

17 JleiicTBuTenpHble 4ucia. Apu@MeTHuecKhe Omepalnuud ¢ JACHCTBUTEIbHBIMU  YHCIAMHU.
' [TpubnuxeHHble BEIYMCIICHUS, TPaBUiIa OKPYTIICHH, TPUKHUIKA M OIICHKA Pe3yJIbTaTa BHIYMCICHUIN

1.8 |IIpeoOpa3zoBanue BeIpaKECHUN

1.9 | KommnekcHsle uncna

2 VYpaBHEHMsI U HEPABEHCTBA




2.1

Lenbie u 1poOHO-paIIOHANBHBIC YPaBHEHUS

2.2 | UppanmoHanbHble ypaBHCHHS

2.3 | TpuroHoMeTpudecKue ypaBHEHHUS

2.4 |Iloka3zaTenbHbIE U JOTAPUPMHUUECKIE YPABHECHHS

2.5 |Lensie u 1poOHO-pallMOHATLHBIC HEPABEHCTBA

2.6 | UppanmoHanbHbIe HEPABEHCTBA

2.7 |Iloka3zaTenbHbIE U JOrapUPMHUECKIE HEPABEHCTBA

2.8 | TpuroHoMmeTpruyecKkre HepaBEeHCTBA

2.9 | Cucrembl U COBOKYIIHOCTH ypaBHEHUH U HEPABEHCTB

2.10 | YpaBHeHUs, HEpAaBEHCTBA U CUCTEMBI C TTapaMeTPaMHU

2.11 | Marpwuia cucTeMbl TMHEHHBIX ypaBHeHHH. OnpenenuTens MaTpUIbI

3 OyHKIMH U TpaPuKH

31 Oyukuwmsi, cnocoObl 3aganus Gynkuuu. ['padux dynkinuu. Bzaumuo obparusie pyHkimu. YeTHsie
u HeuetHble QyHkmn. [lepnonuveckue pyHKInN
OO6nacte ompeneneHuss ¥ MHOXKECTBO 3HaueHMd QyHkiuu. Hymn ¢ynkuuu. Ilpomexytku

3.2 |3HaKkonocTosHCTBA. [IpoMeXyTKH MOHOTOHHOCTH (YyHKIHMU. MakCUMyMbl I MUHUMYMBI (DYHKIIUH.
Haubonpiiee n HanMeHblee 3HaYCHUE (PYHKIINU HA IPOMEKYTKE

33 CrenenHas (QyHKIMS ¢ HATYpaJbHBIM U LieNbIM Noka3areneM. Ee cBoiictBa u rpaduk. CpoiicTBa u
rpaduk KOpHs N-Oi CTENEeHU

3.4 | TpuroHomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku

3.5 |Iloka3arenbHas u jorapupmudeckas GyHKIINU, X CBOHCTBA U TpaduKH

3.6 |Touxu pa3pbiBa. AcUMNOTOTHI rpadukoB pyHKIMHA. CBOMCTBA QYHKIUI, HENPEPHIBHBIX HAa OTPE3KE

3.7 |IlocnemoBaTenbHOCTH, CIIOCOOBI 3aaHUA [IOCIEN0BATEILHOCTEH

3.8 | Apudmernueckas u reomeTpruecKas mporpeccun. @opmyIia CIIOKHBIX MPOLEHTOB

4 Hauana maTemaTiueckoro aHaimsa

4.1 |IIpomsBoxaHas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIUN

4.9 [Ipumenenne mNpou3BOAHON K HCCIENOBaHUIO (YHKIUNA HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxxaeHne HaunOobIIero ¥ HAMMEHBIIETo 3HaYeHUs (PYHKIIUK Ha OTpE3Ke

4.3 |IlepBooOpa3nas. MuTterpain

5 MHoskecTBa U JIOTHKa

5.1 | MHoXxecTBO, oTniepaluy HajJ MHOKecTBamu. J{narpammer Ditnepa - Benna

5.2 |Jloruka

6 BeposiTHOCTB M cTaTHCTHKA

6.1 |OmnwucarenbHas CTaTUCTHKA

6.2 |BeposTHOCTB

6.3 |KomOunaropuka

7 I'eomerpus

7.1 | ®urypsl Ha INIOCKOCTH




7.2

IIpsiMBIE U INIOCKOCTU B IPOCTPAHCTBE

7.3 | MHororpaHHuKH
7.4 | Tena u mOBEpXHOCTH BpalllEHUS
7.5 | KoopauHaTel U BEKTOPHI
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