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NNOACHUTEJIbBHAS 3AIIMCKA

Pabouas nporpamma 1o anrebpe ¥ HayajsaM MaTeMaTHYECKOTO aHal3a Ha YPOBHE CPEIHETO
obmero oopazoBanus noarorosieHa Ha ocHoBe PI'OC OCO, ®OIT OCO, Konnenmuu
npenojaBaHus MmareMaTuku B Poccuiickoit @enepanuu (yrBep:kaeHa paclopsbkeHUEM
[IpaButenscTBa Poccuiickoit deneparuu ot 9 anpenst 2016 r Ne 637-p), denepanbroii padboueit
MPOrpaMMbl BOCITUTAHHS, C YIETOM paclpeeIEHHBIX 10 KaccaM IMPOBEPSeMbIX TPEeOOBaHUM K
pe3ylbTaTaM OCBOEHUSI OCHOBHOM 00pa3oBaTeNIbHOI MPOrpaMMBbl CPETHEr0 OOIIETo
00pazoBaHUSI.

Pabouas nporpamma mo anredpe 1 Hadanam aHanusa 418 11 «By» kiacca cocraBiieHa HA OCHOBe
CIIETYIOIIMX JIOKyMEHTOB:

o @epnepanpHbIil 3aKk0H OT 29.12.2012 Ne 273-®3 «O06 obpa3oBanum B Poccuiickoit
@enepaunn» ¢ yd€ToM HU3MEHEHUM, BHECEHHBIX lIpukasom MuHIpocBeleHNUs OT
31.07.2020 Ne 304 (B penakuuu oT 25.12.2023 No 685-D3).

e (Oo6nacTHoii 3akoH «O0 oOpazoBanmn B PocToBckoit obmactwy or 14.11.2013 Ne 26-3C (B
penakiyu ot 05.08.2024 Ne 157-3C).

e [lpuka3 MunnpocBemenus «O0 yrBepxknennn [lopsaka opraHm3almy W OCYIIECTBICHHUS
00pa3oBaTENbHON ACATEIHLHOCTH TI0 OCHOBHBIM 00IIE00pa30BaTEeNbHBIM MpOrpaMMaM —
00pa3oBaTebHBIM MPOrpaMMaM Ha4aJIbHOTO 00IIIET0, OCHOBHOTO OOILETO U CPETHETO OOIIETO
obpazoBanmsi» ot 22.03.2021 Ne 115 (B pemakimu IlpukazoB Munnpocsemiennst Poccrm ot
11.02.2022 Ne 69, ot 07.10.2022 Ne888).

e [Ilpuka3 MunuctepctBa mpocBemennsi P® or 21.09.2022 Ne858 «OO6 yrBepxaeHNN
(benepandbHOTO TepeyHs Y4eOHMKOB, [OMYIICHHBIX K FWCTIONB30BAHMIO TPH peaji3aliu
UMEIONIMX TOCYIAapCTBEHHYIO aKKPEIUTAIMIO 00pa30BaTEbHBIX MPOrpaMM HayajbHOTO
o0IIero, OCHOBHOIO  OOIIEro, CpeJaHero OOIIEro o0pa3oBaHMS  OpraHM3aALMSIMH,
OCYIIECTBISIONMMH 00pa30BaTENbHYIO JEATEIbHOCTh M YCTAHOBJICHHUS IPEEIbHOTO CpOKa
UCTIONIb30BAHMS HMCKIIFOUYEHHBIX YYEOHMKOB» C WM3MEHEHWSMHM, BHECEHHBIMU NpUKa3aMH
MunnctepcTBa  mpocBemienust  Poccwiickoit  @epepampm ot 23.07.2023  Ne556
(3apeructpupoBad MunrctepcTBoM roctummu Pd 28.07.2023 Ne74502), ot 21.02.2024 Nel19
(3apeructpupoBar MunuctepctBoM octrimm P® 22.03.2024 Ne 77603) u 21.05.2024 Ne347
(3aperucTpupoBad MunncTepcTBOM tocTrim P® 21.06.2024 Ne 78626).

o [Ipuka3 MunnctepctBa mnpocBemnieHnmsi P® or 18.07.2024 No499 «OO6 yTBepKacHUM
denepadbHOTO TEpedHs OIEKTPOHHBIX O00pa30BaTENbHBIX PECYPCOB, [OIMYHICHHBIX K
WCTIONIG30BAHMIO  TPH  peay3allid  MMEIONIMX  TOCYAApCTBEHHYIO  aKKpPEIHUTAIMIO
00pa3oBaTeNbHBIX MPOrPaMM HAdYaJbHOTO OOINETO, OCHOBHOTO OOIIETO, CPEIHETO OOIIero
o0pa3oBaHU.

e [Ipuka3 Munmnpocsemiennsi Poccum ot 31.05.2021 Ne 287 «O06 yTBepkaeHun ¢eiepaisHOTo
roCcy1apcTBEHHOT0 00pa30BaTEIbHOTO CTAHIAPTa OCHOBHOTO 00IIETO 00Pa30BaHUA .

e [lpuka3 Munnpocsemmenuss Poccrm ot 18.05.2023 Ne 370 «O6 yrBepxaenmn (hempepaibHOit
00pa30BaTENILHOM TPOrpaMMBbl OCHOBHOTO 00IIEero oOpa3oBaHWsS» C W3MEHEHHIMH OT 1
dhepast 2024 1. Ne 62 u 19 mapra 2024 1. Ne 171.

e Meroanueckue pekomeHaalmi «CrcTemMa OLeHKH JTOCTIKCHHH IUTaHUPYEMBIX HpeIMeTHBIX
pe3yJIbTaTOB OCBOCHKS yaeOHOro npeameTa «Matemarukay (2023).

e Konuemms mnpenogaBanusi mateMmaruku B PO (pacmopsixenne IlpaBurensctsa PO or 24
nexaops 2013 . N 2506-p)

e denepanpHas pabouas mporpaMma BOCHMTaHUS AJs1 001e0Opa30BaTEbHBIX OpraHu3aluit
(omobpena pemenrieM (eaepatbHOr0 y4eOHO-METOAUIECKOr0 OOBEIUHEHHMSI 1O O0IIeMy
o0pa3oBanuo, poTokoi oT 23 monst 2022 1. Ne 3/22).

e [locraHoBnenue ' 1aBHOro rocyaapcTBEHHOrO CaHUTapHOro Bpaua Poccuiickoid enepanyu or
28.09.2020 t. Ne 28 "OO6 yrBepkaeHun canurapubix npasuwn CII 2.4, 3648-20 "CanurapHo-



SMIEMHUONIOTHYECKIE TPeOOBaHU K OpraHM3alisiM BOCTIMTaHWSA W OOydeHHs, OTIbIXa U
03/IOpOBJICHHSI JeTe W Monoaexu" (3apeructpupoBaH MuHHCTEpcTBOM tocThimm Pd
18.12.2020 Ne 61573).

e [TlocraHoBnenue ' maBHOrO rocyaapcTBEHHOrO CaHUTAapHOro Bpaua Poccuiickoid @eaepauyu or
28.01.2021 No2 «O6 yreepxnennu CanlluH 1.2.3685-21 « mrueHnueckue HOPMATHBBI U
TpeOoBaHns K 00€CIICUCHUIO 0€30MacHOCTH U (Win) 0e3BPeaHOCTH I YesioBeka (DaKTOpOB
cpenbl oouranmsy ¢ mMeHeHrsiMu ot 30.12.2022.

e OcHoBHasg oOpa3oBaTeNbHAs MPOrpaMMa OCHOBHOTO OOINETO O0pa3oBaHMS, YTBEp)KIEHHAS
npuka3oM nupekropa oT 31.08.2024 Ne 444 |

e Vuebnpii wian MAOY «Jlumeit Ne 11» ma 2024-2025 y4eOHbI TOH, yTBEPKIEHHBIN
npukazoM nupekTopa oT 31.08.2024 Neo 444,

o [lomoxenne o paboueir mporpamme MAOY «Jlueir No 11», yTBepKaEHHOE TPHUKA30M
nupekropa ot 20.08.2024 Ne 380.

o Kanennapueii yueOHblii rpadpuk MAOY «Jlumeit No 11» nma 2024-2025 yueOHbIN rof,
YTBEP)KIAEHHBINA MpUKa3oM aupekTopa ot 29.08.2024 Neo 418.

OBIIASAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJMETA « Anreﬁpa N HaYaJjia

MATEMATHYIECCKOI'O aHAJIHU3A».

B xozne uzydenus yuebHOro Kypca «Anredpa v Hayaia MaTeMaTUUYECKOTO aHAIHU3a)
oOyyJarolmecs MOJIy4aroT HOBBIM OIBIT PEIIeHUs] TPUKIAIHBIX 337a4, CAMOCTOSTEILHOTO
IIOCTPOCHMS MATEMAaTUYECKUX MOJEIIEH pealbHbIX CUTYallui, HHTEPIIPETALUHU TOJIy4EHHBIX
peIleHU, 3HAKOMSATCS C IPUMEpPaMH MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE, HAyKe U
HCKYCCTBC, C BbIJAIONIMMUCA MATEMATUYCCKUMHU OTKPBITUAMHA U UX aBTOPAMH.

VYuebHbIii Kypc 0071a/1a€T 3HAUNTEIbHBIM BOCTUTATEIbHBIM IIOTEHIIHAIOM, KOTOPBIHA
pean3yercs Kak yepes yueOHbI MaTepual, crnocoOCTBYIONME (GopMUPOBAHUIO HAYYHOTO
MHPOBO33pEHUs, TaK U uepe3 crenupuky yueOHOM AedaTenbHOCTH, TpeOyrommen
MPOJOJIKUTENIbHOM KOHI[EHTPALlU BHUMAHU I, CAMOCTOSITEIbHOCTH, aKKypaTHOCTH H
OTBETCTBEHHOCTH 32 IMOJIyYCHHBIN pe3yNbTarT.

B ocHoBe MeTouku o0ydeHus anrebpe U HayallaM MaTeMaTHYeCKOTO aHalln3a JICKHUT
JESITeTbHOCTHBIN MPUHLIMI O0ydEHU .

B ctpykrype yuebHOro Kypca «Anrebpa U Hadajga MaTeMaTHYEeCKOTO aHAaN3a» BBIICICHBI
CIIeyIOIME COJIepKaTelIbHO-MeToIu4Yeckrue JIMHUNU: «Hucna u BeIuuciaeHus», «OyHKUUH U
rpadukmn», «YpaBHEHHUS U HEPaBEHCTBay, «Havana MaTeMaTH4eckoro aHanusay, «MHOXeCTBa U
noruka». Bce ocCHOBHBIE cOZiepKaTeIbHO-METOIMYECKUE TUHUH U3YJatOTCsl Ha TPOTHKEHU U
JIBYX JIET 00ydeHHUs Ha ypOBHE CpeHEro oOIero oopa3oBaHusi, €CTECTBEHHO IOTOIHSS APYT
Jpyra U MOCTEMEeHHO HACKIIIASCh HOBBIMU TEMaMH U pazzenamu. JlaHHbIi yaeOHbIH Kypc
ABJIACTCA WHTEIPATHBHBIM, IIOCKOJIBKY O6’I)G)II/IH5[€T B ce0e COJCPIKAHNEC HECKOJIBKUX
MAaTEMAaTU4YCCKUX AUCLHUIIIIMH, TAKHUX KaK anre6pa, TPUTOHOMCTpPHA, MaTeMaTHYECKUU aHaJIn3,
TEOopHUs MHOKECTB, MaTeMaTHUecKas JIoTuka u apyrue. [lo mepe Toro kak oOyJaronmecs
OBJIAZICBAIOT BCE OOJIee MMPOKUM MAaTEMaTHUECKUM arapaToM, y HUX MOCIeT0BATEILHO
dopMupyeTcs U COBEPILIEHCTBYETCS YMEHUE CTPOUTHh MATEMATUUECKYI0 MOJIENb peaTbHON
CUTYallMU, IPUMEHATh 3HaHU S, TIOJyYeHHbIE IPU U3YYEHUH Y4eOHOIo Kypca, JJIs pelieHus
CaMOCTOSITENBHO C(HOPMYITMPOBAHHON MaTeMaTUUECKOH 3a7auMl, a 3aTeM MHTEPIPETUPOBAThH
CBOU OTBET.

CopneprxaTenbHO-METOAMYECKast TMHUS «HHca 1 BBIYMCICHUS 3aBEPIACT
dopMupOBaHUE HABBIKOB UCIIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEI, KOTOPOE ObLIO HAYaTo Ha
YPOBHE OCHOBHOTO 0011IeTO0 00pazoBanus. Ha ypoBHe cpennero oliero oopazoBanus ocoboe



BHHMMaHHUeE yzesseTcss (GOpMUPOBAHUIO HAaBBIKOB PAllMOHAIbHBIX BEIUMCICHUH, BKIIIOYAIOIMX B
ce0st UCIOJIb30BAHME PA3THIHBIX (JOPM 3arKcH YKciia, YMEHUE JeNaTh MPUKUJKY, BBITTOIHSTH
npUOIMKEHHBIE BBIYUCIIEHNU S, OLIEHUBATh YMCIIOBbIE BHIPAXKEHU S, pab0TaTh C MAaTEMaTHUECKUMHU
KOHCTaHTaMU. 3HaKOMbI€ 00y4arOIMMCsI MHOXKECTBA HaTypaJIbHbIX, LEIbIX, pAallMOHAIbHBIX U
JNEVCTBUTENBHBIX YHCENl JOMOJIHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCell. B KaXKJIOM U3 3TUX
MHOJKECTB pacCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CIIELM(PUUECKHE 3a/1a4l U OIepalluu: JeJICHHE
HAIEJI0, ONIEPUPOBAHKE OCTATKAMH Ha MHOYKECTBE I[EJIBIX YHCEell, 0COObIE CBOKHCTBA
palMOHANBHBIX ¥ UPPALMOHAIBHBIX YU CEll, apU(METHUYECKUE OIl €pallMM, a TAKKE U3BJICUCHHE
KOpHSI HaTypaJIbHOM CTEINIEHU Ha MHO>KECTBE KOMILJIEKCHBIX 4Hcell. biaronaps
I10CJIEZI0BATEIbHOMY PAaCIIMPEHHIO Kpyra HCIIOJIb3YEMbIX YHCENl U 3HAKOMCTBY C
BO3MOXHOCTSIMU UX IIPUMEHEHUS [JIs pEIIeHUs pa3InyHbIX 33aa4 (GOpMUpYETCsl MPEACTaBICHHE
0 €JMHCTBE MATEMaTHK! KaK HAYKHU U €€ poJIi B IOCTPOCHUH MOJIEJIEN pealbHOr0 MUPA, IIMPOKO
HCIIOJNIB3YIOTCSI 0000IICHNE ¥ KOHKPETHU3AIHSL.

JIunus «YpaBHEHUs U HEPaBEHCTBA» pealin3yeTcss Ha NPOTSHKEHUU BCero oOy4eHus Ha
YpOBHE CpeiHero o01ero o0pa3oBaHus, MOCKOJIBKY B KaxkaoM pasaene [Iporpammel
MPETYyCMOTPEHO PEllIEHNE COOTBETCTBYIONMX 3ajadu. B pe3ynbTare oOydaronmpecs: OBlIaJeBaloT
pa3IMYHBIMU METOJIAaMH PELIEHUS palliOHAIbHBIX, MPPALOHAIbHBIX, 10KA3aTEIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHHUH, HEPABEHCTB U CUCTEM, a TAKKE 3a/]ad,
coJiepKanmx napamerpsl. [lonyueHHbIE yMEHUS IMPOKO UCIIOIB3YIOTCS IPU UCCIEI0BAaHUN
GyHKIMI ¢ TOMOIIBIO TPOU3BOJHON, TPH PELICHUH NPUKIAJHBIX 3a/1a4 U 33/1a4 Ha HaXOXKACHUE
HanOOJIBIIMX ¥ HAMMEHbUIMX 3HaUeHUM QpyHkuuu. J{aHHas copeprkarenbHas JMHUS BKIIOYAET B
ce0s Taroke (OPMUPOBAHKUE YMEHHUH BBIMOIHATH pacy€ThI 110 (hopMyliaM, MpeoOpa3oBaHMs
palMOHANbHbIX, HPPALIMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUMH, a TalOKe BBIPAXKEHUH,
coJiep KalMX cTeneHu u jorapudmel. braronaps nsydenuro anrebpanyeckoro MaTepuaia
IPOUCXOJMT JajbHeNIee pa3BUTHE aITOPUTMUYECKOTO U a0CTPAKTHOTO MBILUICHUS
oOyvaronmxcs, (QOpMHUPYIOTCSI HaBbIKH AETYKTUBHBIX PacCyXA€HUM, paboThl ¢ CUMBOJIBHBIMU
dopmamMu, MpeaACTaBICHUsI 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BU/JIE PAaBEHCTB U HEPABEHCTB.
Anrebpa npeuiaraet 3(pQeKTUBHbIE HHCTPYMEHTBI JJIs1 PELICHHUS TPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 3a/1a4, HaIJISIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAYKH.

CopnepxarenbHO-MeToAMYecKast TMHUA «DyHKINU U rpa@uKU» TECHO MeperieTaeTcs ¢
JPYIUMH JIMHUSIMU Y4€OHOTO Kypca, ITOCKOJIBKY B KAKOM-TO CMBICIIE 331aET
IIOCJIEZIOBATEIBHOCTD U3ydEHU S MaTepuana. M3yuenue crerneHHomn, 1oKa3aTebHOM,
Jorapu(MUUECKOd M TPUTOHOMETPUUECKUX (YHKUHM, UX CBOMCTB U rpaKoB, UCIIOIb30BaHUE
GyHKUME Ui pelieHus 3a7a4 U3 JPYrux y4eOHbBIX MPEIMETOB U peallbHOM KU3HU TECHO
CBA3aHO KaK ¢ MaTeMaTHYECKUM aHAJIM30M, TaK M C pelieHUEM ypaBHEHHH U HepaBeHCTB. [Ipu
3TOM OOJIBILIOE BHUMAHUE yrenseTcs GOpMUPOBAHUIO YMEHHUS BRIpaXaTh (GopMynaMu
3aBHCHUMOCTH MEX/y Pa3TuYHBIMU BEIMUMHAMH, UCCIEI0BATh OTy4eHHbIE ()yHKIIUU, CTPOUTD
ux rpaduxu. Marepuai 3Toli cofepKaTeIbHOW JTMHUY HalleJIeH Ha Pa3BUTHE YMEH I U
HABBIKOB, ITO3BOJISIONIMX BBIPAXXaTh 3aBHCUMOCTH MEX/1y BETUYMHAMHU B PA3TUYHON (hopMme:
AHAJTMTUYECKOH, TpaduuecKkoil U CIOBECHOM. Ero m3ydeHune cnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO MBIIIIICHUS, CIOCOOHOCTH K 00OOIIEHUIO M KOHKPETH3aIlNH,
UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHas auHuA «Hauana MaTeMaTHyecKoro aHajin3a» MO3BOJISIET CYILIECTBEHHO
pacUMpUTh KPYr Kak MaTeMaTUUYeCKUX, TaK M IPUKIAJHBIX 3a/1a4, JOCTYIHBIX 00yJarolyMcs,
TaK KaKk y HHUX IOSBJISETCS BO3MOXHOCTb CTPOUTH rpaKu CIIOXKHBIX (PYHKIIUN, ONPEAEATh UX
HauOOoJIbIIEe U HAUMEHBIIME 3HAUCHUs1, BRIYUCIATH ITONRAN GUTYp U 0OBEMBI T, HAaXOAUTh



CKOPOCTH U YCKOpeHUs IpolieccoB. [laHHast cojiepaKaTenbHas JMHUSA OTKPbIBAET HOBBIE
BO3MOXXHOCTH ITOCTPOEHUSI MATEMATUYECKUX MOJICNICH pPEeaTbHBIX CHTYAIlU, TTO3BOJISIET
HaXOJMTh HaWJydlllee pelieHue B IPUKIAJHBIX, B TOM YHCIIE COL[UAIBbHO-IKOHOMUYECKUX,
3a7ayax. 3HAKOMCTBO C OCHOBAMH MaT€MaTHYECKOTO aHaJIH3a CIIOCOOCTBYET Pa3BUTHIO
abcTpakTHOTO, (POPMATBHO-JIOTHYECKOTO U KPEaTUBHOTO MBILUIEHUS, (JOPMUPOBAHUIO YMEHUN
pacro3HaBaTh NPOSIBJICHUS 3aKOHOB MATEMAaTUKU B HayKe, TEXHUKE U MCKyccTBe. OOyuaronmecs
Y3HAIOT O BBIJAIOIIMXCS PE3yNbTaTax, MOJTYYCHHBIX B XOJI€ Pa3BUTHS MATEMaTHKU KaK HAyKd, U
00 uXx aBTOpax.

ConeprxaTenbHO-METOAMYECKast TMHUS «IMHOKECTBA U JIOTHKa» BKIIOYAET B ceOs
3JIEMEHTHI TEOPUU MHOXKECTB U MaTeMaTUUECKOH JOTuku. TeopeTuko-MHOKECTBEHHbBIE
IPEICTaBICHUS IIPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTHKM U IpeularatloT Haubolee
YHUBEPCAJIBHBIN A3bIK, OOBEAUHSIONMI BCE PA3/IelIbl MAaTEMAaTUKU U €€ MPUJIOKEHUH, OHU
CBS3BIBAIOT pa3Hble MaTeMaTUUYECKUE AUCLHUIIIMHBI M UX IPUJIOKEHU B einHoe 1ernoe. [loatomy
BaXXHO JJATh BO3MOXKHOCTH 00Y4JaIOMEeMycCsl TTOHUMATh TEOPETHKO-MHOKECTBEHHBIH S3bIK
COBPEMEHHON MaTeMaTHKH U UCIIO0JIb30BaTh €ro Il BBIPAKEHUS CBOUX MbICeH. Jpyrum
BaXHBIM MTPU3HAKOM MAaTEMAaTUKN KaK HAyKH CIEyeT MpPH3HATh CBOHCTBEHHYIO €if CTPOroCTh
000CHOBAHUH U cJIeI0BaHKE ONPeIeIEHH bIM ITPABHIIaM TOCTPOCHUS TI0KA3aTENIbCTB.
3HAKOMCTBO C JIEMEHTAMHU MaTeMaTUUYeCKOM JIOTHKU CIIOCOOCTBYET pPa3BUTHIO JIOTHUYECKOTO
MBIIUICHUS 00YJalONIMXCs, TTO3BOJISET UM CTPOUTH CBOM PACCY)KJICHHS HAa OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIUICHUS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA AHAJIN3A»

Kypc «Anrebpa n Hadyanza MaTeMaTHYECKOTO aHAIM3a» SBISETCS OJHUM M3 Haubosee
3HaYMMBIX B IIPOTpaMMe CTapIleil MIKOJIbI, TOCKOJBbKY, C OHON CTOPOHBI, OH 00eCIeunBaeT
MHCTPYMEHTAJIbHYIO 0a3y JUIs U3ydeHUs BCEX €CTECTBEHHO-HAY4YHbIX KYpCOB, a C JPyroi
CTOPOHBI, POPMUPYET JIOTUYECKOE U aO0CTPAKTHOE MBILUICHUE YJallIXCsl Ha YPOBHE,
HE0O0XOAMMOM JJIsl OCBOEHMSI KypCOB MH(OPMATHKH, OOIIECTBO3HAHMS, HCTOPHH, CIOBECHOCTH.
B pamkax maHHOro Kypca ydaniecsl OBJIaJIEBAIOT YHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOM HAYKH,
KoTopasi GopMyIUpyeT CBOU JOCTHIKEHHUS B MaTeMaTH4ecKol (opme.

Kypc anreOps! n Hauyan MaTeMaTHYECKOIO aHAIM3a 3aKIabIBa€T OCHOBY ISl YCIEIIHOIO
OBJIJICHUSI 3aKOHAMU (PU3UKH, XUMHUU, OMOJIOTHH, TOHUMAaHU s OCHOBHBIX TCHICHITU I
9KOHOMMKH U OOIIECTBEHHOM JKU3HHU, 103BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IM(PPOBBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO UCIIOIb30BaTh UX B MIOBCEIHEBHOM kM3HU. B ToXE
BpEMsI OBJIaZICHUE a0CTPAKTHBIMU M JIOTUYECKH CTPOTMMHM MAaTEMAaTUYECKUMHU KOHCTPYKIIUSAMHU
pa3BUBaeT yMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh UICTUHHOCTb YTBEPIKICHU S,
UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3AIlHI0, aOCTparupoBaHNUe U aHAJIOTHIO, (OPMUPYET
KpeaTUBHOE 1 KpUTHUYECKOE MbIlUIeHHe. B xone n3ydenus anreOpbl 1 Ha4yaja MaTeMaTHYeCKOTo
aHalM3a B CTaplIeil LIKOJIE yJalecs MOJy4aroT HOBBIM ONBIT PELICHUs PUKIAJHbIX 33/1a4,
CaMOCTOSITEIBHOIO ITOCTPOSHHSI MAaTEMATUUYECKUX MOJIENEN pealbHbIX CUTYallUuH U
MHTEPIPETALUH I0JIYyIEHHBIX PEIICHUH, 3HAKOMSATCSI C IPUMEpPaMH MaTeMaTUYECKUX
3aKOHOMEPHOCTEH B IPUPO/JIE, HAYKE U B UCKYCCTBE, C BBIJAIOIIMMHUCSA MAaTEMaTHYECKUMHU
OTKPBITHSIMU U UX aBTOPAMHU.

Kypc oGnagaer 3HauuTEIbHBIM BOCIIUTATEIBHBIM ITOTEHIIMAJIOM, KOTOPBIN peanu3yeTcs
KaK yepe3 yueOHbI MaTepual, cCriocoOCTBYIOIMHA (POPMUPOBAHUIO HAYYHOIO MUPOBO33PEHUS,
TaK U uepe3 crnenuduky yueOHON AEATENbHOCTH, TPEOYIOIIEH CaMOCTOSTENbHOCTH,



AKKypaTHOCTH, IPOJIOJKUTENIbHON KOHIIEHTPAllMi BHUMaHUS U OTBETCTBEHHOCTH 32
IIOJIy4E€HHBIN pE3yibTar.

B ocHoBe MeTouku o0ydeHus anredpe U HayallaM MaTeMaTHYeCKOTO aHalIn3a JICKHUT
JIESTEIIbBHOCTHBIA MPUHIIUT OOY4EHHSI.

Ctpykrypa Kypca «Anrebpa u Hadalla MAaTEMaTHYECKOTO aHAIM3a» BKIIOYACT CIICTYIOIIE
coJiepKaTelIbHO-MeTouYeckre TMHUU: «Hucna u BeraucieHus», «OyHKINU U rpaguKkm,
«YpaBHEHMS U HEpAaBEHCTBay, «Hauana maTremMaTuyeckoro aHannsa», «MHOXKECTBA U JIOTHKAY.
Bce ocHOBHBIE coziepKaTeIbHO-METOAMYECKUE JTMHUM U3Y4al0TCsl Ha MPOTSHKEHUH JBYX JIET
00y4eHHUS B CTapIIeH IIKOJIE, €CTECTBEHHO AOMOJIHSIS APYr Ipyra U MOCTENEHHO HACKIIAsACh
HOBBIMH TEMaMHU U pazzenamu. JJaHHBIN Kypc SBJISIETCS MHTETPATUBHBIM, TOCKOJIbKY
o0beauHseT B ce0e coliepykaHue HECKOJIBKUX MaTEMaTHUYECKUX TUCIHUILINH: ajreopa,
TPUTOHOMETPH S, MATEMaTUUECKUI aHAIN3, TEOPUsI MHOXKECTB U Jip. [Io Mepe Toro kak yyammecs
OBJIaJIeBAIOT BCE OoJiee MIMPOKUM MaTeMAaTUUYECKUM ariapaToM, y HUX MOCJIE0BATEIbHO
dopMupyeTcs U COBEPILEHCTBYETCS YMEHUE CTPOUTHh MAaTEMATUUYECKYIO MOJIENb PEaIbHOM
CUTYaIlUH, IPUMEHATh 3HAHU S, TIOydeHHBIE B Kypce «Anredpa M Hayalla MaTeMaTHUYECKOTO
aHaIM3a», JAJIs pelieHUs] CaMOCTOSATENIbHO cPOPMYIUPOBAaHHON MaTeMaTH4eCKOM 3a/1auu, a
3aTeM MHTEPIPETUPOBATH MOTYUYCHHBIN pe3yabTarT.

CopaepxarenpbHO-MeToAnYECKast JIMHUS «HKCia U BBIUKCIEHUSD 3aBEPLIACT
(opMHEpOBaHUE HABBIKOB HCIOJIE30BAHMS ICHCTBUTEILHBIX YA CEN, KOTOPOE OBLJIO HAYaTO B
OCHOBHOI 1Kose. B crapiieil mkone ocoboe BHUMaHUE yensieTcs: GopMUPOBAHUIO TPOUHBIX
BBIUMCIUTEILHBIX HABBIKOB, BKIIIOUAIOIMMX B ce0s MCIOIB30BAHKE PATUYHBIX (POpM 3amucu
JIEHCTBUTENBHOTO YK CIIA, yMEHUE PAIlMOHAIBHO BBIOJIHSTD IEHCTBUS C HUMU, JIENIATh
MPUKUIKY, OLIEHUBATh pe3yapTar. OOydaronmpecs: moay4aoT HaBbIKU MPUOIHKEHHBIX
BBIYHMCIICHH, BEITIOJIHCHHU S ICHCTBUH C UM CIIaMH, 3aITUCAHHBIMU B CTaHIaPTHOU (opme,

M CIIOJIb30BAHU S MATEMAaTUUECKUX KOHCTAHT, OLIEHUBAHUS YU CIOBBIX BBIPAKEHU.

Jlunus «YpaBHEHUS U HEPABEHCTBA» PeaTU3yeTCs Ha MPOTHKEHUH BCETO OOYUEH Usl B
CTapllield 1IKOJIe, MOCKOJIbKY B KaXKJIOM pa3/esie IPOorpaMMbl MPEIYCMOTPEHO pElIeHUE
COOTBETCTBYIONMX 3a1a4. OOyyaronpecs: OBJIaJeBAIOT PA3TUYHBIMU METOJAMH PEIICHUS LIETBIX,
paIoHAIBHBIX, HPPAIlMOHATBHBIX, TOKA3aTEIbHBIX, JIOTAPU(PMIUIECKAX U TPUTOHOMETPUUECKIX
YpaBHEHUM, HEPABEHCTB U UX cucTeM. [loaydeHHble yMEHMs UCIIOIB3YIOTCS PU UCCIEA0BAaHUU
(GyHKUUH ¢ TOMOIIBIO TPOU3BOAHOMN, PEIICHUH NPUKIAIHBIX 33]a4 1 3371a4 Ha HaX0XKJIEHUE
HauOOJBIIIMX ¥ HAMMEHBIIMX 3HaUeHUM QyHKuK. J[aHHas copeprkaTenbHas IMHUS BKIIIOYACT B
cebd Take GopMHpPOBAHUE YMEHHUI BBIIOJIHATH pacuéThl 1o opMysaM, peoOpa3oBaHus
LEJIbIX, PAllMOHAIIBHBIX, UPPALIMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, 8 TAKKE
BBIPKEHUM, COZepKaIMX CTEeNEeHHU U jorapuMbl. brarogaps nu3ydeHuio anredpanyeckoro
Marepuaa MPOUCXOIUT NaNbHEHIIee pa3BUTHE AITOPUTMHUIECKOTO M aOCTPAKTHOTO MBIIIICHUS
yqanmxcs, (GopMHpPYIOTCS HAaBBIKU ACAYKTUBHBIX PACCYXIEHU, pabOThl C CHMBOJIbHBIMU
(dopMamu, MpeACTaBIICHUS 3aKOHOMEPHOCTEN 1 3aBUCHMOCTEN B BUJIE PABEHCTB U HEPABEHCTB.
AunreOpa mpemnaraet 3QpQeKTHBHBIE HHCTPYMEHTBI IS PEIICHHS MPAKTHYECKUX U €CTECTBEHHO-
Hay4dHBIX 33/1a4, HAVISITHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa HAYKH.

CopnepxarenbHO-MeToAMYeCcKast THHUSA «DyHKIUH U TpaQUKu» TECHO MEeperieTaeTcs ¢
JPYTUMU JTMHHSAMH Kypca, ITOCKOJIBbKY B KAKOM-TO CMBICIIE 33JIa€T MOCIEA0BATEIbHOCTD
M3ydeHHs MaTtepuana. M3ydenune cTerneHHom, moKa3aTeabHOM, Jorapu(pMUIecKor 1
TPUTOHOMETPUYECKUX (PYHKIIUN, UX CBOUCTB U TPaUKOB, UCIOJIBb30BaHUE (PYHKIIUN ISt
pelieH s 3aa4 U3 APYrux ydeOHbIX IPEIMETOB U PeabHOM )KU3HU TECHO CBSA3aHO KaK C
MaTeMaTHYeCKUM aHaJM30M, TaK U C pellicHUEM ypaBHEHUH u HepaBeHCTB. [Ipu aToM Oomnbinoe



BHUMaHUe yaenseTcs: GOpMUPOBAHUIO YMEHUSI BBIpaKaTh GOpMylIaMU 3aBUCUMOCTH MEKTY
Pa3IMYHBIMU BETMYMHAMH, UCCIIEIOBATH OTydeHHbIE (DYHKIIUU, CTPOUTH UX TPaUKH.
Martepuan 3Toil coaepKaTeabHON JIMHUY HalLleJIEH Ha Pa3BUTHE YMEHHI 1 HaB bIKOB,
MO3BOJISIFOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXKY BETUUMHAMU B Pa3IUyHON dopMme:
AHATMTHYECKOU, rpaduecKoil U coBecHOU. Ero msydenue cmocobCcTByeT pa3BUTHIO
AITOPUTMHYECKOTO MBITIUICHUSI, CHOCOOHOCTH K 000OIIEHNIO M KOHKPETU3AIlNH,
MCIIOJIb30BAHUIO aHAJIOTHU .

ConepxarenpHas nuHuUs «Hayana MaTeMaTHYECKOro aHaIN3a» MO3BOJISET CYIECTBEHHO
pacIMpUTh KPYr KaK MaTEeMaTUUYECKUX, TaK U MPUKIAIHBIX 33124, TOCTYIIHbIX 00y4Jarolmmcsl, y
KOTOPBIX IMOSBIISIETCSI BO3MOYKHOCTB MCCIIE0BATh U CTPOUTH rpaduki (PyHKIUH, OMPEesTh UX
HauOOoJIbIIIMEe U HAMMEHBIIME 3HAYEHU s, BBIYUCIATH U0 Guryp u o0bEMBI Tell, HAXOUTh
CKOPOCTH M YCKOPEHMS IpoLeccoB. [[aHHas coepkarenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOEHUSI MATEMAaTUUECKUX MOJIENEH peaIbHBIX CUTYallni, HAXOKICHU S
HAWJIyYlIETO PELICHMS B IPUKIAJHBIX, B TOM YUCJIE COLM AJIbHO-IKOHOMUYECKHUX, 3a7a4ax.
3HAKOMCTBO C OCHOBaMH MaTeMaTHUECKOTO aHajIn3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(hopMabHO-JIOTHYECKOTO U KPEaTUBHOTO MBILUIEHUS, (POPMUPOBAHUIO YMEHUM pacrio3HAaBATh
IPOSIBJICHU S 3aKOHOB MAaTEeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyuaronmecs: y3HaIT O
BBIJIAIOIMXCS PE3YJIbTaTaX, MOJYYEHHBIX B XOJI€ PAa3BUTHSI MATEMAaTUKH KaK HAyKd, U UX
aBTOpax.

ConepxarenbHO-MeToAnYECKas JIMHUS «MHOKeCTBa U JIOTHKa» B OCHOBHOM MOCBSIICHA
3JIEMEHTaM TEOPUU MHOXKECTB. TeOpETUKO-MHOKECTBEHHBIE ITPEACTaBICHUS IPOHU3BIBAIOT B ECh
KypC IIKOJBHOW MaTeMaTUKU M IpelaraloT Hanbosee YHUBEPCAIbHbIH A3bIK, 00bEeINHSIOMIMIA
BCE pa3JeNibl MATEMAaTUKU U €€ MPUIIOKEHNU M, OHU CBSA3BIBAIOT PA3HbIE MATEMATHYECKUE
JUCHUILINHBI B €IUHOE Liesoe. [loaToMmy BakHO 1aTh BO3MOXKHOCTB LIKOJIBHUKY ITOHUMAaTh
TEOPETUKO-MHOKECTBEHHBIH S3bIK COBPEMEHHON MaTEMAaTHUKU U UCIIOJIb30BaTh €r0 IS
BBIPAKEHUSI CBOUX MBICIIECH.

B kypce «AnreGpa n Havarga MaTeMaTHYECKOTO aHAM3a» MPUCYTCTBYIOT TAKKe OCHOBBI
MaTeMaTUYECKOr0 MOJICTMPOBAHMUS, KOTOPbIE PU3BAHBI COPMHUPOBATH HABBIKU TOCTPOCHUS
MOJIeTIeH peabHbIX CUTYAllU, NCCIEAOBAHUS ATUX MOJIENIEH C MOMOIIBIO anmapaTa anreopsl U
MaTEMaTUYECKOTO aHaIM3a U UHTEPIPETALUU HOJYYEHHBIX pE3yIbTaTOB. Takue 3aJaHust
BIUIETEHBI B KAK/IBIM U3 Pa3AeiIOB IPOIPaMMBI, IIOCKOJIBKY BECh MaTEpHaJl Kypca LIMPOKO
MCIIOJIB3YETCS [UIs pELICHUs IPUKIaaHbIX 3a1a4. [Ipy permeHnn peanbHbIX IPAKTUYECKUX 3a/1a4
yJanmgecs pa3BUBaIOT HaOIIOJATEIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, MCIOIb30BaTh AHAIOTHIO, 0000IATh U KOHKPETH3UPOBATH MPOOIIEMY.
JlestenbHOCTD 110 OPMUPOBAHUIO HABBIKOB PEIICHUS TPUKIIAIHBIX 334 O praHu3yeTcs B
IpoIecce U3yIEeHUs BCeX TeM Kypca «Airedpa M Hadaiaa MaTeMaTHUECKOTO aHaIH3ay.



MECTO YYEBHOI'O ITIPEJIMETA «Aure0pa n Hauaja MaTeMaTH4YeCKOro anaausa » B
YYEBHOM IIVTAHE.

B cootBerctBumn ¢ o6HOBIEHHBEIM @T'OC OCO yuebHbIN mpenMeT « AnreOpa ¥ Havaa
aHanM3a » BXOAUT B MPEIMETHYIO 001acTh « MaremMaTuka » U sIBJsIeTCS 00s3aTENbHBIM IS
usydeHus. OO1ee Ynciio YacoB, OTBEJACHHBIX Ha U3YYCHHE MpeaMeTa «Anredpa», COCTaBiseT B
11 B kmacce — 102 gacoB (3 yaca B HEJEITIO).

B 11 knacce «B» B paMKax opraHH3aIliy KOHTPOJIS 32 peaar3ayell mporpaMMbl UCTIOIB3YIOTCS
CJICMYIOIME BU bl MUCBMEHHBIX padOT: KOHTPOJIbHAs paboTa (4).

YueOHas nmporpamMma paccuurana Ha 102 yacos.

Pabouas mporpamma 1o kypcy «AnreOpa u Hayana aHanm3a» B 11 kimacce «B» cocTtaBieHa B
COOTBETCTBUHM C Y4YeOHBIM IUIaHOM, KaJleHAApHBIM Y4eOHBIM TpauKoM U pacmucaHUEM
yaeOHBIX 3aHsATHI Ha 2024-2025 yueOHBIH rog 1 peaju3yercs 3a 99 yacos.

CoxkparneHre Ha 3 yaca OCYIIECTBIICHO 3a CYET YaCOB UTOTOBOTO MOBTOPEHUS MPETYCMOTPEHHBIX
MporpaMmMoi U1 0ObEAMHEHHUS TEM

COJEPKAHUE YYEBHOI'O KYPCA
11 KJIACC

Yucs1a ¥ BBIYHCJICHUSA

HarypanbHbie u nenbie uncia. [IpusHaky 1e1MMOCTH LENbIX YUCETL.

CreneHb ¢ paluoHAIbHBIM NOKazaTeneM. CBOWCTBA CTEIICHM.

Jlorapudm uncna. JlecsiTHuHbIE U HATypaIbHbIE JIOTAPUPMBI.

YpaBHeHMs 1 HEPaBEHCTBA

[Ipeo6pazoBanue BbIpasKeHHIA, COAEpIKaAIIUX JIOTapru(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUHN, COJIEPKAIMX CTENEHU C PalUOHATIbHBIM
MTOKA3aTENIEM.

[Ipumepsl TPUTOHOMETPUUECKHUX HEPABEHCTB.

[loka3aTenpHbIC ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHUs U HEPABEHCTBA.

Cucrtembl JIMHEHHBIX YpaBHEHUU. PenieHne NpukiIagHbIX 3a1ad ¢ MOMOIIBIO
CHUCTEMBI JIMHENHBIX YPABHECHUM.

CucTtemMbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHUM U HEPABEHCTB.

[IpumeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PEILIEHUIO MAaTEMaTHUYECKUX
3a/1a4 U 3a]1a4 U3 Pa3IMYHbIX 00J1aCTEl HAYKU U PEATbHOM KU3HHU.

DYHKIHUHU U TPaPUKH

Oyukus. [lepuoanueckue pyHkuuu. [IpomMexyTku MOHOTOHHOCTHU (DYHKIIHN.
Makcumymbl 1 MUHUMYMbl (pyHKIMU. HamOosblliee M HauMeHblee 3HAYEHHUE
(GYHKIMH Ha TPOMEXKYTKE.



Tpuronomerpuyeckue PyHKIMHU, UX CBOMCTBA U TpaUKH.

[lokazarenbHas u jorapupmuueckas GyHKIUN, UX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpapukoB PyHKIUN 1Jis1 pellieHUs] YPaBHEHUN W JIMHEWHBIX
CHUCTEM.

Hcnonb3oBanne rpadukoB (QyHKUMN i1 HMCCJIEIOBAHUSA MPOLIECCOB U
3aBUCUMOCTEH, KOTOPbIE€ BO3HUKAIOT MPHU PEUICHUMU 3a/lady U3 APYruX y4eOHbIX
IIPEAMETOB U PEATbHOM KU3HU.

Hayana mareMaTH4eCcKOro aHajm3a

HenpepbiBHble pyHKIMU. MeTo ] MHTEPBATIOB JIJIsl pEUICHUsI HEPABEHCTB.

[IpousBonnas Qyuknuu. [eomerpuueckuii U (QU3UYECKUH  CMBICI
IIPOU3BOJHOM.

[IpousBonnHble  3neMeHTapHbIX  (QyHKIUIA.  DOpMysbl  HaXOXKIEHUS
IPOU3BOHON CYyMMBbI, POU3BEACHUS U YACTHOT'O (DYHKIIUHA.

[IpumeHeHre MPOU3BOAHON K UCCIIEAOBAaHUIO (DYHKIIMM HA MOHOTOHHOCTD U
sKcTpeMyMbl. Haxoxxaenue HanOobIIero 1 HAMMEHbILIEro 3HaYeHUs (PyHKIMU Ha
OTpE3KE.

IIpuMmeHeHne MNPOU3BOMHOM JJIsI HAXOXKACHUS HAWIy4LIEro pELICHUs B
NMPUKJIAIHBIX 3aJadax, JAJs OIpPENeNeHUs CKOPOCTHM NPOLEcca, 3aJaHHOIrO
dbopmynoit umm rpaduKoM.

[lepBooOpa3nas. Tabiuiia nepBooOpa3HbIX.

WNuTerpan, ero reoMeTpuyecKuil W (PU3MYECKUA CMBICH. Bpruncienue
uHTerpana no popmyne Herorona—Jleionuiia.



INIAHUPYEMBIE PE3YJIBTATBI

OcBoenune yueOHOTO mMpeameTa «MaTemarnkay JOJDKHO OO0ecTedrBaTh JOCTHKEHHE HA YPOBHE CPEIHETO OOIIIero
00pa30BaHuUs CIEAYIONNX JTUIHOCTHBIX, METAIIPEIMETHBIX M TIPEIMETHBIX 00pa30BaTeIbHBIX PE3YILTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE PE3YIbTaThl OCBOEHUS MPOTrPaMMbl yueOHOTO peameTa «MareMaTuka» XapakTepu3yrTCs:

['pasxx1aHCcKO€ BOCTIMTAHHUE:

Cc(hopMUPOBAHHOCTHIO IPAKIAHCKON MO3UIIUU 00YHAIOUIET0Cs KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHICKOTO
00111eCTBa, IPEACTABICHUEM O MAaTEMAaTUUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYP, SIBICHUH, TIPOLEAYD
rpaXxaaHCKOro oO1iecTBa (BBIOOPHI, OMPOCHL M TP.), YMEHHEM B3aWMOJIEUCTBOBATh C COILUAIbHBIMU WHCTUTYTAMH B
COOTBETCTBUU C UX (DYHKIIUAMHU U HA3HAUCHHUEM.

ITarproTHyECKOE BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUIMCKOM Pk TaHCKOW UIEHTUYHOCTH, YBAKEHUS K MMPOUUIOMY U HACTOSILIEMY POCCHUICKON
MAaT€MaTUKH, LIEHHOCTHBIM OTHOIICHUEM K JOCTHKCHUSAM POCCUHMCKUX MATEMATUKOB W POCCUHCKOW MATEMaTU4€ECKOU
IIKOJTBI, K MCTIOJIb30BAHUIO ATUX JIOCTHKEHHH B IPYTUX HAYKaX, TEXHOJOTHUAX, Cchepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOTO BOCIIUTAHMUS :

OCO3HAaHWEM JYXOBHBIX IICHHOCTEH POCCHIMCKOrO0 Hapojaa; C(HOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS,
3TUYECKOT0 MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM NMPUMEHEHUEM JIOCTHXKEHUW HAYKH M JIESITEJIbHOCTBHIO YUEHOTO;
0CO3HaHHWEM JJMYHOTO BKJIa/Ia B MIOCTPOCHUE YCTOMYHUBOTO Oy TYIIIETO.

DCTETUYECKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOIICHHEM K MHUPY, BKIIIOYas ACTETUKY MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad,
pELICHUH, pacCyKIEHUI; BOCIIPUMMYHMBOCTHIO K MATEMATUYE€CKUM ACIIEKTaM Pa3JIMYHbIX BUI0B UICKYCCTBA.

DOU3UYECKOE BOCITUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS MTPUMEHATh MaTeMaTHUECKUE 3HAHMS B MHTEpecax 3J0POBOTo U 6€30MacHOTo 00pasa
YKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO (30POBOE MUTAHUE, COAIAHCUPOBAHHBIN PEXUM 3aHITHI U



OTAbIXa, peryasipHas ¢u3nuecKkass aKTUBHOCTH); (PU3UYECKOTO COBEPILICHCTBOBAHMUS, NPHU 3aHATUSAX CHOPTHUBHO-
03J10POBUTENILHOM AEATEIBLHOCTHIO.

TpynoBoe BocniuTasue:

TOTOBHOCTBIO K TPYly, OCO3HAHUEM LIEHHOCTH TPYAOJIO0US; HHTEPECOM K pa3IMuHbIM cepaM mpodhecCHOHATBLHOM
JESTEIbHOCTH, CBA3aHHBIM C MAaTEMaTHKON W €€ MPUIIOKEHUS MU, YMEHHEM COBEpIaTh OCO3HAHHBIN BHIOOP Oya yuien
npodeccud U peaar30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHBI; TOTOBHOCTHIO U CIIOCOOHOCTHIO K MaTeMaTHYECKOMY
00pa3oBaHUI0 U CaMOOOPA30BaHUIO HA MPOTSIKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTMBHOMY YYacTHIO B PEUICHUU
MIPAKTUYECKUX 3a1a4 MAaTEMATUYE€CKOW HAITPABJIIEHHOCTH.

DKOJIOTrN4eCKOE BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO SKOJIOTUUECKON KYJIbTYpbl, HOHUMaHUEM BIUSAHUS COLUATBLHO-?)KOHOMUYECKUX IPOLIECCOB Ha
COCTOSIHUE TPUPOAHOM U COLMATLHOM Cpeibl, 0CO3HAHUEM ITI00ATbHOI 0 XapaKTepa KOOI MU ECKHUX PO OJIeM; OpHeHTAalIHeH
Ha MPUMEHEHUE MaTeMaTUYEeCKUX 3HaHUM JJIs pelieHns 3a1a4 B 00J1acTh OKpY>Karolel cpeibl, INIAHUPOBaHUS IIOCTYIIKOB
Y OLIEHKH UX BO3MOYKHBIX ITOCJIEACTBUM I OKPYKAIOILEN CPEJIBI.

[leHHOCTH HAYYHOT'O IO3HAHMSL:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd U
OOILIECTBEHHON MPAKTUKH, MMOHUMAHUEM MaTeMaThdecKOW HayKH Kak cdepbl 4eOBEUECKOW JeSITeIbHOCTH, ITAMOB €&
Pa3BUTHS U 3HAUMMOCTH JUUIS PA3BUTHS LIMBUIIM3ALIMN; OBJIAZICHUEM SI3BIKOM MaTEMATUKHU M MAaTEMATUY €CKOM KyJIbTYPOH KaKk
CPEACTBOM IIO3HAHHWS MHpPA; TOTOBHOCTBIO OCYIIECTBIATH IIPOEKTHYIO M MCCJIEAOBATCILCKYIO JEATEIbHOCTD
VHUBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTHbie pe3ysibTaThl OCBOCHMSI MPOTPaMMbl y4eOHOTO mpenMera «MaremaTukay XapaKTepu3yrTCs
OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HAGAN /IbHBIMU OCLCMBUIMU, YHUBEP CANbHBIMU KOMMYHUKAMUBHBIMU OeUCm8UMU,
VHUBEP CANb HBIMU P e2YIAMUBHLIMU OEUCBUMU.



1) Vuueepcanvuvie noznasamenvhuie oelicmeus, 0b6ecneuusaom Qopmuposanie 6a308blx KOZHUMUGHBIX NPOYECCO8
obyuarowuxcs (0ceoenue Memoo08 HNO3HAHUS OKPYHCAIOUe20 MUpa, NPUMEHeHUe JO2UYECKUX, UCCIe008ameibCKux
onepayuti, ymeHuti pabomams ¢ uHgopmayueti).

bazoBbie moruueckue NericTBHS:

BBISIBJISITh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTHUYECKUX 00BEKTOB, MOHATUN, OTHOILICHUI MEXTY
NOHATUSAMU; GOPMYIUPOBATH ONPE/EICHUS TOHATHI; YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCUpUKAIUY,
OCHOBaHU JJ1s1 000OILEHMS U CPaBHEHHUSI, KpUTEPUU ITPOBOIUMOT0 aHATTU3A;

BOCIIPUHUMATH, (GOPMYIUPOBATH U IPEOOPa30BHIBATh CYKACHUSA: YTBEPAUTEIbHBIE U OTPULIATENLHBIE, €TUHUYHBIE,
YacTHBIC K 0OIIHE; YCIOBHBIC;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUs B (pakTax, JaHHBIX, HAOIIOACHUAX U
YTBEPKACHUX; IpeJIaraTb KpUTEPUU JJIs1 BBISIBICHUS 3aKOHOMEPHOCTEN U POTUBOPECUUH;

JieNaTh BBIBOJBI C HCHOJIb30BAHUEM 3aKOHOB JIOTMKM, JAENYKTMBHBIX M WHIYKTUBHBIX YMO3aKIIIOYECHUN,
YMO3AKJIIOUEHUH 10 aHAJIOTUH;

IPOBOJAUTh CaMOCTOSTENBHO J0KAa3aTelbCTBA MATEMaTHMUECKUX YTBEPKACHUW (MpsIMblE U OT IMPOTUBHOIO),
BBICTPANBAaTh apTyYMEHTAIIUIO, TPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBHIBaTh COOCTBEHHBIE CYK/ICHUS U
BBIBO/IbI;

BbIOHMpATh CIIOCO0 perieHus yueOHo# 3a1auu (CpaBHUBATh HECKOJILKO BapHAHTOB PEIICHUs, BRIOUpaTh Hanboee
HNOAXOJSIIMMI ¢ yUETOM CaMOCTOSITENILHO BbIJIEJICHHBIX KDUTEPHEB).

ba3zoBble uccienoBaTenbCKUE NENCTBUL:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCJEIOBATENbCKUNA HWHCTPYMEHT TIO3HAHUS;, (OPMYIMPOBATH BOIPOCH,
bukcHupyronme MPOTHBOPEUre, MpoOJieMy, yCTaHaBIMBaThb KMCKOMOE M JIaHHOE, (OpMHUpOBATH THUIIOTE3Y,
apTyMEHTHPOBATh CBOTO TIO3UIIUIO, MHCHHE;

MPOBOJIUTH CAMOCTOSITEILHO CIUITAHMPOBAHHBIN SKCTICPUMEHT, MCCJICIOBAHNUE MO YCTAaHOBJICHUIO OCOOSHHOCTEH
MaTeMaTHIECKOT0 OOBEKTa, SBJIICHUS, IPOIECCA, BBISBICHUIO 3aBUCHMOCTEH MEXYy OOBEKTaMH, SIBJICHHUSIMH,
IpoILIeCCaMu;

CaMOCTOSITEIbHO (OpMYIMpOBaTH OOOOIICHWS W BBIBOJBI 110 pe3yJbTaraM MPOBEACHHOTO HAOIIOICHMS,
WCCIICIOBaHMSI, OTICHUBATH JJOCTOBEPHOCTH ITOJTYICHHBIX PE3Y/IbTaTOB, BEIBOAOB M 000 OIICHMIA;



IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE NPOIIECCa, & TAKKE BBIIBUTATH MPEIIOIOKEHHS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSIX.

Pa6oTa ¢ undopmanuei:

BBISBJISTH JeDUIIUTHI HH(POPMAIUH, JaHHBIX, HEOOXOUMBIX JIJI1 OTBETA Ha BOTIPOC M JIJISl PEIICHUS 3a/a4u;
BbIOUpaTh MHGOPMALMIO M3 HCTOYHMKOB PA3JIMYHBIX THUIIOB, AaHAJIM3UPOBATh, CUCTEMATU3UPOBATh M
WHTEPTIPETUPOBATH MH(DOPMAIIHIO PA3IMIHBIX BUI0B U (POPM MpeICTaBICHHUS;

CTPYKTYpHPOBaTh HH(OPMAIIHIO, TPEACTABIIATh €€ B Pa3IMIHBIX (PopMax, WIITFOCTPUPOBATH TPaPUIECKH;
OIIEHUBATh HAASKHOCTH MH(POPMAITHH ITO CAMOCTOSITEIHHO CPOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Yuusepcanvnvie KOMMyHUKamueHbvle Oelicmaus, 00ecneyusaom CcooOpMUpoOBAHHOCMb COYUATbHBIX HABIKOG
00yuarwuxcs.
O6mienue:

BOCIIPUHUMAThH U (POPMYJIUPOBATH CYKIACHUS B COOTBETCTBUU C YCJIOBHUSMHU U LENSIMU OOLICHUS; SICHO, TOUHO,
IPaMOTHO BBIPAXKaTh CBOKO TOUKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTAX, 1ABATh MOSICHEHUS 110 X0y PEIICHUS
3a/1a4y, KOMMEHTUPOBATh NIOJIy4YE€HHBIN PE3YNbTaT;

B XOJie OOCYXIEHHs 3a/laBaThb BOMPOCHI [0 CYIIECTBY OOCYXIaeMOM TeMbl, MPOOJIEMbI, pelaeMoi 3amaud,
BBICKA3bIBaTh WJICH, HAILCJICHHBIE HA MOWUCK PELICHMS; CONOCTABIATh CBOU CYKICHHS C CYXJICHUIMHU IPYTHX
Y4aCTHUKOB JAHanora, oOHapy>KMBaTh pa3jMyue U CXOJACTBO MO3HIMN; B KOPPEKTHOU (popme GopMymupoBars
Pa3HOTJIACHsI, CBOU BO3PAKECHHUS;

NPEICTABISATh PE3YJILTAThl PEUICHUS 3aaut, IKCIIEPUMEHTA, UCCIIEIOBAHUSA, IPOEKTA; CAMOCTOSATEIBHO BEIOUPATH
(opmar BBICTYIIEHUS ¢ YYETOM 3a/1a4 MIPE3EHTALMK U OCOOECHHOCTEN ay TUTOPHH.

CoTpyIHUYECTBO:

MOHMUMATh U UCTI0JIb30BATh IMTPEUMYIIIECTBA KOMAHHOW U MHIUBUAYATIbHOU paOOTHI MPU PEIICHUN YYEOHBIX 33/1a4;
MPUHUMATH 11€7Tb COBMECTHOM JIESITEILHOCTH, TJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOThI, paclpeieNsTh
BUJIBI pabOT, IOTOBapUBATHLCS, 00CYKIATh MPOIIECC U PE3yJIbTaT PabOThI; 00001IaTh MHEHHUS HECKOIbKUX JIFOJICH;
y4acTBOBAaTh B TPYIMIOBBIX (opMax paboThl (0O0CYkKAEHUS, 0OMEH MHEHHUH, «MO3TOBBIC IITYPMbD» U HHBIC),
BBITIOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JICUCTBUS C APYTUMH 4YJICHAMH KOMAaHJIbI; OIICHUBATh
KauyeCTBO CBOETO BKJIaJla B OOIIHI MTPOYKT IO KPUTEPHSIM, CPOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOJEHCTBUS.



3) Vuueepcanvhvie pecynamusHble Oeticmeust, 00ecneuusarom opmMuposaniue CMbLCI08bIX YCMAHOBOK U HCUSHEHHBLX
HABbIKO8 TUYHOCU.,

Camoopranuzanusi:
COCTABJIATh IJIAaH, aITOPUTM PEIICHMs 3a7a4yu, BHIOUpaATh CIOCOO peIIeHHs] ¢ YYETOM HMEIOIMXCS PECYPCOB U

COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM ¢ y4ETOM HOBOM MH(POPMALIHH.

CaMOKOHTPOJIb:

e BJIQJICTh HABBIKAMHU IT03HABATEIbHON pedreKcHr Kak OCO3HAHMS COBEPIIAECMBIX JCHUCTBUNM M MBICIUTEIbHBIX
MIPOIIECCOB, KX PE3YJILTATOB; BJIAJIETh CIIOCO0AMHU CAaMOTIPOBEPKH, CAMOKOHTPOJIS IMPOIIECcCa U pe3yiIbTaTa PEIIeHUs
MaTeMaTH4eCKOM 3a7a4Hu;

e TPEIBHUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH ITPH PEIICHUN 3a/1a41, BHOCUTh KOPPEKTHUBHI B ACATEIIbHOCTh
Ha OCHOBE HOBBIX 00CTOSITEIILCTB, JaHHBIX, HAWEHHBIX OIMMOOK, BEISBICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBHE pe3yjbTaTa IE U YCIOBHUSAM, OOBSICHATh IPUUNHBI JOCTIKCHUS WIIA HEIOCTHKCHUS
pEe3yIbTAaTOB ACATEIHLHOCTH, HAXOUTh OIMOKY, TaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbI

OcBoeHne y4yeOHOro kypca «Anrebpa M Hayala MaTEMAaTUYECKOrO aHAIMW3a» Ha YPOBHE CPEIHEro OOIIEro
00pa30BaHus JOJHKHO 00ECTIEUNBATh JOCTHKEHHE CIEIYIOIIMX NPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB:

11 KIIACC

YucJia ¥ BBIYUCICHUS

OnepupoBaTh MOHATHUSAMM: HATypalIbHOE, LEJIOE YHUCJO; HMCIOJIb30BATH IMPU3HAKU JEIUMOCTH LEIBIX YHCED,
Pa3JI0KEHNE YUCIIA HA IPOCTHIE MHOKUTEIM IS PEIICHUS 3a1a4.

OnepupoBaTh NOHIATHEM: CTENIEHD C PALIMOHATILHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUSMU: JIOTapU(M YHCIIa, JECATUUHBIE U HATYpaAIbHBIE JIOTapU(PMBI.



YpaBHeHMS U HEPaBEHCTBA

[IpumeHsTb CBOWCTBA CTENEHM JJIsI MPEeoOpa3OBaHMsl BBIPAKEHUH; ONEPUPOBATH MOHATUSAMM: MOKA3aTEIbHOE
YPaBHEHHUE U HEPABEHCTBO; pEIIaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUIN U HEP aBEHCTB.

BeimonHATh npeoOpa3zoBaHusi BBIpaXKEHU, COIEpKAIIUX JOTapu(Mbl; ONIEPUPOBATh NOHATUSIMU: JOTapU(PMUIECKOE
yYpaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI JJOTapU(MUIECKUX YPAaBHEHUN 1 HEPABEHCTB.

Haxoaute pemienrs npoCTEeNMX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATHUSMH: CHCTEMA JIMHEHMHBIX YPAaBHEHH W €€ pEIIEHWE; HCMOJIb30BaTh CUCTEMY JIMHEMHBIX
yYpaBHEHUU 1 PEICHUS PAKTUYECKHX 3a7a4.

HaxoauTs pemenns npoCcTEeNmMX CUCTEM U COBOKYITHOCTEN pAllMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Mo nenupoBath peaibHble CUTYaIMU Ha SI3bIKE JIre0pbl, COCTABIISAThH BRIPAXKEHNUS, yPaBHEHHSI, HEPABEHCTBA U CUCTEMBI
0 YCJIOBUIO 33/1a4H, UCCJIEA0BATh MOCTPOCHHBIE MOAEIH C UCII0JIb30BAHUEM arlliapaTta anreOphl.

D yHKUUHU U TPaPuKn

OnepupoBaTh MOHATHAMU: MEepUOIUYECKAs PYHKIUSA, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, TOYKH IKCTpeMyMma
¢dyHKIMY, HanOOoJIbIlIee U HAUMEHbIIIee 3HaYeHHS (PYHKIIMH Ha MPOMEXKYTKE; UCIIOIb30BaTh UX JJIs1 UCCIEA0BAHUS (DYHKIINH,
3aIaHHOU TpaUKOM.

OnepupoBaTh MOHATUSAMU: TpauKU TOKa3aTeNbHOM, JorapupMuyeckod M TPUTOHOMETPUUECKUX (PYHKIIH;
n300pakaTh UX HA KOOPIUHATHO U TUIOCKOCTHU U UCTIOJIb30BATh JJIs PEIICHNUS YPABHEHUI U HEPABEHCTB.

N306pakaTh Ha KOOPJAMHATHOW IUIOCKOCTH TpauKu JTUHEWHBIX ypaBHEHHHM M HCIMOJIb30BaTh UX U PELICHUS
CHCTEMBI JIMHEUHBIX YPaBHECHUM.

Hcnonb3oBark rpaduku (GyHKIUM 1151 KCCIEI0BAHUS IPOLECCOB U 3aBUCUMOCTEN U3 IPYTUX y4EOHBIX TUCLUILIIH.

Ha4vaJjia MaTeMaTH4eCKOro aHAJIM3A

OnepupoBaTh MOHATUSMU: HENpepbiBHAs (DYHKUUS; MNPOU3BOAHAA (DYHKIMHU; HCIOJIb30BaThb F'€OMETPUUECKUN U
(bu3nUecKuil CMbICI IPOU3BOJHOM I pELICHUS 3a/1a4.

Haxoauth mpOM3BOJIHBIE AJIEMEHTAPHBIX (DYHKIUH, BBIYUCISITH MPOU3BOJHBIE CYMMBbI, NTPOU3BEACHUS, YaCTHOIO
(GYHKLMA.

Hcnonb30BaTh NPOU3BOIHYIO JIJIsl UCCIIEI0BaHUsI (PYHKIIMA HA MOHOTOHHOCTb U 3KCTPEMYMBbI, IPUMEHSITh PE3YJIbTaTh
UCCJIEIOBAHMS K OCTPOEHUIO IPapUKOB.



Hcnonp30BaTe NPOU3BOAHYIO ISl HAXOKICHUS HAWIYYIIErO0 PEIICHUS B NPUKIAIHBIX, B TOM YHCJE COLMAIBHO-
DKOHOMMYECKHX, 33/1a4ax.

OnepupoBaTh NOHATUSIMU: IEPBOOOPa3HAst U UHTETPal, HOHUMATh FT€OMETPUYECKUI 1 (PU3NUECKUid CMBICII MIHTErpaia.

Haxoautb nepBooOpa3HbIe 2IeMEHTAPHBIX (PYHKIINIA; BEIYUCISITL MHTErpal o ¢popmyse Herotona—Jleitonuia.

Pemare npukianHble 3a3Ja4d, B TOM YKCJE COLUAILHO-3KOHOMHUYECKOTO U (PU3UUECKOTO XapaKTepa, CpeicTBaMU
MaTeMaTUYECKOT0 aHAIN3A.
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11 KJIACC

ITIOYPOYHOE IIVTIAHUPOBAHUE

Ne
n
/

I

Tema ypoxa

KoaunyecTBo yacos

Be
ero

Kontpo
JIbHbIE
padoThbI

IIpakTn4
eCKHe
padoThI

JlaTa
usyue
HHS

JomawHee
3apaHue

CrerneHs ¢
paruoHaIbHBIM
I1OKa3aTelneM

03.09

§5, No57-60 wet

CBolicTBa CTENEHU

04.09

§5, No 68-72 uet

IIpeoGpazoBanue
BBIPaXEHUI,
CoZepIKaIMX
panroHaIbHbIE
CTEIEeHU

06.09

§5, Ne74-76

IIpeoGpazoBanue
BBIPAXKECHUM,
coJieprKaIMX
paluoHanbHbIE
CTETIEHU

10.09

§5, Ne 77-78

IIpeoGpazoBanue
BBIPXEHUI,
CoZepIKaImX
panroHaIbHbIE
CTEIEeHU

11.09

§5, Ne 80-82

[Noka3zarenbHbIC
yYpaBHEHHS U
HEPaBCHCTBA

13.09

§12, Ne 208-212

TloxazarenpHbIe
YpaBHEHUS U
HEpPaBEHCTBA

17.09

§12-13, Ne 214-
216

Tloka3arennHbIE
ypaBHEHUSA U
HEpaBEHCTBA

18.09

§12-13, Ne
223,228

[TokazaTenbHbIe
YpaBHEHHUS U
HEpaBEHCTBA

20.09

§12-13, Ne 229-
231

10

Tloka3arenrHbIE
YpaBHEHHUSA U
HEpaBEHCTBA

24.09

§12-13, Ne 236-
237




IlokazarenbHas §11, Ne 196-200
11 Gbynkuus, e€ cBoiicTBa 25.09
u rpaduk
KonTponwsHas pabota
o Teme "CteneHsp ¢
parmoHaIBHBIM
MOKA3aTeIIeM.
12 | TlokazarenbHas 27.09 «Iposeps ceos,
cTp.86
GbyHKIHSL.
[TokazaTenbHbIe
YpaBHEHHS U
HepaBeHcTBaA"
§15,Ne 266-
13 | Jlorapudm uucna 01.10 271(2,4)
Ne 272-278(2,4)
Jecstuunbie u
14 | mHarypanbHbIE 02.10 Ne 272-278(2,4)
Jorapugmbl
IIpeoGpazoBanue
15 | BPIPVRCHIL, 0410 | §17,Ne301-304(,3)
CoZepIKaImX
Jorapugmbl
[IpeobpazoBanue
BBIPAXKEHUH, §17,Ne301-
16 COJIepIKaIIX 08.10 304(2,4)
sorapuMbl
[IpeoGpazoBanue
BBIPAXKEHUI, §17,Ne305-
17 COZIepIKAIIIIX 09.10 307(1,3)
Jorapu (hMbI
IIpeoGpazoBanue
18 | BPIPAAKCHHH, 1110 | §1305-307(24)
COoZepIKaIMX
Jorapugmbl
Jlorapudmuueckre
19 | ypaBHeHus u 15.10 31976337~
339(2,4)
HEPaBEHCTBA
Jlorapudmuueckue § 19.Ne340-
20 | ypaBHEHUS U 16.10 312024)

HEepaBEHCTBA




Jlorapudmuueckre

21 ypaBHEHUS U 18.10 §20,Ne354-357(2)
HEpaBEHCTBA
Jlorapudmuueckue
22 | ypaBHEHUS U 22.10 §1820
HEpaBEHCTBA
Jlorapudmuueckas § 18, Ne318-
23 | ¢yakuus, e€ cBolicTBa 23.10 322(2,4)
¥ TpaduK 323-328(2,4)
Jlorapudmuueckas
24 i) e€ cBolicTBa 25.10 318.Ne323-
YHKIIHS, BOICTB : 328(24)
" rpaduk
Tpuronomerpruueckue I1.38 Ne691 (4,6),
25 byHKIHH, UX 06.11 692 (2,4,6),
CBOWCTBa M TpaUKH 694(2,4,6)
Tpuronomerpuyeckue [1.38 Ne758(2.4.6)
08.11 i - o
26 | Qymxunu, ux 759(2,4,6) ,766(4)
CBOMCTBA U Tpaduku
T I1.40.41 Ne
PUTOHOMETPHYECKUE 710(24) 712 (24)
27 | dyakouu, ux 12.11 N0713, '
cBolicTBa M rpaduKu (2.4).714(2.4)
Tpuronomerpuyeckue I1.42,43
28 GbyHKUIMH, UX 13.11 Ne736(2,4), 742, ),
cBOIcTBa U rpaduKu 754(2), 755(2)
[Ipumepst
29 | T pI/Il“OHIZ)MeT WUYECKUX 15.11 3 37Ne648-
p p ' 651(1,3)
HEPaBEHCTB
[Ipumepst §37No648-
30 | TpuUrOHOMETpPHUYECKUX 19.11 651(2,4)
HEpaBEHCTB
IIpumepsr §37N2652-
31 | TPHUIOHOMETPUYECKUX 20.11 654(2,4)
HEPaBEHCTB
[pumepsr §37N2656-
32 | TpPUTOHOMETPUYECKUX 22.11 658(2,4)
HEpaBEHCTB
KonTponbHas pabota
0 TeMe - 5
33 | '"Jlorapudpmuueckast 26.11 «/'pOBepb CEBA,
cTpl98
GbyHKIHSL.

Jlorapupmuueckue




YpaBHEHHS U
HepaBeHcTBa. Tpurono
METpPHUYECKUE
GyHKIIUH U UX
rpaduku. Tpuronomer
pHuuecKue

HepaBeHcTBaA"

34 HenpepriBHbIe 2711 JunakTuueckue
byHKIIUH KapTOYKH
Metoa nHTEpPBAJIOB Jnmaxrmaeckue

35 | nang pemeHus 29.11 KapTOYKH
HEpPaBEHCTB
Meton uHTEpBaIOB Jlnnaktudeckue

36 | s pemeHus 03.12 KapTOYKU
HEPaBEHCTB
Mowssommas I1.44 No780(2,4)

37 <bp 0412 | 781(24)

YHICIH Ne782(2) 783(2)

38 [TpousBoanas 06.12 I1.44 Ne 484 (2,4)
dyHKUMH 786(2,4)
I'eomerprueckuii u

39 (M3HYeCKUuil CMBICT 10.12 I1.48 NeB38(2,4)

. ' 859(2,4,6)

TIPOU3BOHOM

r o Ne860(2,4,6),861,8
€OMEeTPUYECKUH 1 62(2)

4 i 11.12
0 | dusmueckuii UCMBICJ‘I 864(2.4) 863 (2),

MIPOU3BOHOM 865(2)

I I1. 47
POHSBOAHBIC No832(2.4),834(2

41 | »neMeHTapHBIX 13.12 4)' e ’
bynxuii 835(2)
[TpousBoaHbie

42 SJiMeHT; HBIX 17.12 No843(2.4) 844(2),

ap ' 841(2.4)
yHKumH
[TponsBoaHas CyMMBbl, I1. 46

43 | mpousBeneHHUs, 18.12 Ne805(2,4),819(2)
4acTHOTO (PyHKIHi 820(2,4)
[IpousBoaHas cymMMmsl, Ne806(2,4),809(2,

44 MIPOU3BEIACHUS, 20.12 4,6),815(2)
YaCTHOTO (QyHKIMH 825(2,4)
[IponsBogHas cymmbl,

45 MIPOU3BEICHUS, 24.12 Ne810(3),828

YacTHOTO (hyHKIIHI




46

[Ipumenenue
ITPOU3BOIHOM K
HCCIIEJOBAHHUIO
byHKIHMI Ha
MOHOTOHHOCTbH U
3KCTPEMYMBI

25.12

T1.49 Ne889,888(1)

47

[Ipumenenue
MPOU3BOJIHOM K
HCCIIEJOBAaHUIO
GbyHKUIM Ha
MOHOTOHHOCTb U
SKCTPEMYMBI

27.12

Ne900(4,6,),901(2)
909

48

[Ipumenenne
MPOU3BOJIHOM K
HCCIIEIOBAHUIO
GbyHKIUN Ha
MOHOTOHHOCTb U
3KCTPEMYMBI

10.01

Ne902(2,4),903(2,
4),904(2)

49

[Ipumenenue
IIPOU3BOJIHOM K
HCCIIEJOBAHHUIO
GbyHKIIUN HA
MOHOTOHHOCTbH U
3KCTPEMYMBI

14.01

11.50
Ne912(2,4),913(2,
4)

914(2,4)

50

Haxoxnenue
HauOOJIBIIETO U
HAUMEHBIICTO
3Ha4YeHUs! (PyHKIIUU HA
OTpe3Ke

15.01

Ne915(2,4),917(2)

o1

Haxoxnenue
HauOOJIBIIETO U
HAWMEHBIIETO
3Ha4YeHUsI QyHKIIUU HA
OTpe3Ke

17.01

Ne916(2,4).918(2,
4)

52

Haxoxnenue
HauOOJIBIIETO U
HAUMEHBIICTO
3Ha4YeHUs! (PyHKIUU HA
OTpe3Ke

21.01

921(2) 919(2,4)

53

Haxoxxnenue
HauOOJIBIIETO U
HauMEHBIIETO

22.01

T1.51 Ne926(2.4)




3Ha4YeHUs! QyHKIIUU HA
OTpe3Ke

54

Haxoxnenue
HauOOJIBIIETO U
HaUMEHBIIIETO
3Ha4YeHUs (QyHKIIUU HA
OTpe3Ke

24.01

Ne927(2,4),928(2)

55

Haxoxnenune
HauOOJIBIIETO U
HAWMEHBIIETO
3Ha4YeHUs! QyHKIIUU Ha
OTpe3Ke

28.01

Ne931(2),932(2)

56

IIpumenenue
MPOU3BOIHOM JIst
HaxXOXJICHUS
HaWJIy4Ilero peneHus
B MPUKIAJIHBIX
3ajavax, s
olpeeneHus
CKOpOCTH IIpolecca,
3alaHHOTO (QOPMYITOH
U rpaduKoM

29.01

Ne869(2,4,6),870(
2,4,6)
871(2,4)

57

KountponbsHas pabora
10 TEME
"TIpon3BoaHas.
[Ipumenenue
pOU3BOAHON"

31.01

C.284 T1poBepb
cebs

58

[lepBooOpazHast.
Tabnuma
epBOOOPa3HBIX

04.02

11.54
Ne983(2),984(4)

59

[lepBooOpa3zHasi.
Tabmuna
1epBooOpasHbIX

05.02

Ne984(2),986(2)

60

Hurerpann,
TEOMETPUYECKUI U
(M3HYeCKUuil CMBICT
WHTErpaia

07.02

I1.55Ne988(2,4,6),
989(2,4,6)

61

Wurerpan,
reOMETPUYECKUN U
¢$u3nUecKuil CMbICHI
UHTErpaisa

11.02

Ne991(2,4,6),992(
2.4)




Wurerpan,
reOMETPUYECKUN U

I1.56

62 . 12.02 Ne999(2.,4),1000(2
(U3UYECKUN CMBICIT 2)
WHTErpaa '
Brruncnenne
63 HWHTETPAaja 1o 14.02 Ne1001(2),1003(2,
dopmyre 4)
Herotona—JleiOnuna
Brruncnenune
64 | TCIPAIATO 18.02 | Nel002
dopmyre
Herorona—Jlelibuuia
Brraucnenue
I1.57, Ne1005(2.4),
WHTETpaJia mo
65 o 19.02 1006(2,4,6)
pMYTIE 1007(2,4)
Herorona—JIeiOnuma
I1.58
Brerancnenue Nel014(2,4),1034(
66 MHTErpajia 1o 21.02 1,3,6)
dopmyre 1035(1,3) Ne1015(
Hyrorona—JleliOunia 2),1016(2)
1017(2)
67 CucreMsl J;II/IHCI/IHLIX 25 02 JlunakTuyeckue
YpaBHEHUM KapTOYKH
68 CucreMsl J;II/IHCI\/'IHBIX 26.02 JumakTudecKue
ypaBHeHI/II/I KapTO4YKHU
Pemenne mpukinagabx JymakTHaecKue
KapTOYKH
69 3a7a4 C HOMOH_[I:IO 28.02 p
CHCTEMBI JINHEHHBIX
YpaBHEHU I
Pemenue npukmaaabx JlnpakTHaeckue
KapTOdyKu
20 3a7a4 C HOMOHII)IO 04.03 p
CHUCTEMEBI JIMHENHBIX
YpaBHEHU U
Cucrembl u Jlunakrudeckue
COBOKYITHOCTH IIEJIBIX, KapTOYKH
palMOHANIbHBIX,
71 HppaIMOHAIBHBIX, 05.03
MMOKAa3aTeNbHbIX,
JorapuPMUYECKUX

YPaBHEHUU U
HEPABEHCTB




72

Cucremsl 1
COBOKYITHOCTH I[EJIbIX,
paIrMOHAIIbHBIX,
HppaIMOHaIbHBIX,
IMOKA3aTCIbHBIX,
Jorapu(PMUIECKUX
YPaBHEHUM U
HEpPaBEHCTB

07.03

JlunakTruaeckue
KapTOUYKH

73

CucreMsl 1
COBOKYIHOCTH LIEJIBIX,
paIrMOHAIIbHBIX,
HppaIiOHaIBHBIX,
IMOKA3aTCIbHBIX,
Jorapu(PMUIECKUX
YPaBHEHU U
HEpPaBEHCTB

11.03

JlunakTruaeckue
KapTOUKH

74

Cucremsbl u
COBOKYITHOCTH LIEJIBIX,
paluoHaNbHBIX,
UppaLOHANIbHBIX,
MOKa3aTeIbHBIX,
norapu(pMUIEecKuX
YPaBHEHUU U
HEpPaBEHCTB

12.03

JlunakTrnaeckue
KapTo4YKu

75

Hcnons3oBanue
rpadukoB QyHKINH
JUIS peUieHUs
YpaBHEHUU U CHCTEM

14.03

JlunakTrnaeckue
KapTO4YKHU

76

Hcnonp3oBanue
rpadukoB (QyHKIHHA
JUTSL pEeIICHUS
YpaBHEHUU U CUCTEM

18.03

JlugakTraeckue
KapTO4YKU

77

[Ipumenenue
YPaBHEHHUU, CHCTEM U
HEPaBEHCTB K
pELIEHNIO
MaTEMAaTUUYECKUX
3aja4 ¥ 3a1a4 U3
pazIUYHBIX 00JIacTe
HAyKHd U peaJlbHOU
KU3HH

19.03

JlunakTruaeckue
KapTO4yK
"

78

KontponbsHas pabora
no teme "MuTterpan u

21.03

JlunakTnaeckue
KapTOYKHU




€ro NpUMEHEHUSL.
Cucremsl ypaBHeHU '

Harypanenblie u Junakrraeckue
79 LIEJIbIE YKCIIA B ) 02.04 KapTOYKH
3a/1a4ax U3 peajbHOU
KUZHU
Harypanbsubie u Junakrraeckue
80 LIeJIbIE YKCIia B ) 04.04 KapTOYKU
3aJa4ax U3 peaibHOU
KUZHU
Harypanbsubie u Junakruaeckue
81 LIEeJIbIC YU CIIa B 08.04 KapTOYKU
3ajJa4ax U3 peaibHOU
KU3HU
82 [Ipu3Haku nenuMocTu 09.04 Junaxriaeckue
LIEJIBIX YHCET KapTOYKH
83 [Ipu3Haku neaMMoCTH 11.04 Junakriaeckue
LIEJIBIX YK CE KapTOYKH
84 [Ipu3Haku 1eaMMOCTH 15.04 Junakrraeckue
LIEJIBIX YK CEIT KapTOYKH
[ToBTOpEHME, Nel1322,1324,
85 000011ICcHHE, 16.00 1389
cucTeMaTu3alus
3HAaHUU. YpaBHEHUS
[ToBTOpEHME, 3ananmst w3 EI'D
86 00001IEHNE, 18.04
cUucTeMaTHu3alus
3HaHUU. YpaBHEHUSA
[ToBTOpEHME, Ne1331,1338,1395
87 00001ICHHE, 2208 3513?99 3amanus U3
cucTeMaTu3anus
3HaHUW. YpaBHEHHUS
[ToBTOpEHME, Jnmaxrmaeckue
88 00001EHNE, 23.04 KapTO4YKH
cucTeMaTu3anus
3HaHUW. YpaBHEHUSA
[ToBTOpEHME, Junakruaeckue
89 00o001eHMeE, — KapTOYKH
cucTemMaTu3alus
3HAaHUM. YpaBHEHUS
90 [ToBTOpEHME, 2904 Hunakruyeckue
00001IEHNE, KapTO4YKH




cucTemMaTu3alus
3HAaHUM. YpaBHEHUS

[ToBTOpEHME, HJunakruyeckue
01 00001IeHHE, 1 20,04 KapTOYKH
cHUCTeMaTH3aIns
3HaHui. HepaBeHcTBa
[ToBTOpEHME, Jnmakrrmaeckue
92 00o001eHuE, 1 06.05 KapTOYKH
CHCTEeMAaTH3aI s
3HaHui. HepaBeHcTBa
[ToBTOpEHME, JunakTuueckue
93 0000meHme, 1 07.05 KapTOYKH
cucTemMaTu3aIus
3HaHui. HepaBeHncTBa
[ToBTOpEHME, Jumakrmaeckue
04 00001TIeHHE, 1 13.05 KapTOYKH
cHUcTeMaTH3aIus
3HaHuii. HepaBeHncrea
[ToBTOpEHME, JnmakTmaeckue
0000wmenmue, KapTO4YKH
95 cucTeMaTH3anus 1 14.05
3HaHUU. CHCTEMBI
YPaBHEHUM
[ToBTOpEHME, Jnmakrmaeckue
96 obobugente, 1 16.05 FApTOT
CHCTEeMAaTH3aI s
3HaHu. OyHKUMH
97 HroroBas 1 20,05 Jnmaxrmaeckue
KOHTpPOJIbHAsA paboTa KapTOYKH
08 HroroBas 1 21,05 Jnmakrmaeckue
KOHTpOJIbHAs paboTa KapTOYKH
O06o0menne, JlumakTuaecKre
CHCTEMAaTH3aI S KapTOYKH
3HAHMUH 3a KypC
99 | anredpsl 1 HaUaAN 1 23.05
MaTeMaTH4eCKOTO
anamm3a 10-11
KJIaCCOB
OBIIEE KOJIMYECTBO
YACOB I10 99

I[TPOTPAMME




CUCTEMA OIEHKHU JOCTUKEHUHN IJIAHUPYEMbIX

OBPA3OBATEJ/IBHBIX PE3YJIbTATOB

Onenka YCTHBIX O0TBE€TOB oﬁyqalomnxcm

Omeem ouenugaemca ommemkou «5», eciu odyuarowguiica:

IIOJTHO PACKPBII COAEPKaHHWE MaTepuaia B 00beMe, IIPEeAyCMOTPEHHOM IIPOTrpaMMON U
y4eOHUKOM;

M3JI0KHIT MaTepUANl TPAMOTHBIM SI3bIKOM B OTIPEACTICHHON JIOTHYECKOM
MOCJIEI0BATEIBbHOCTH, TOYHO HCIOJIB3Ys MaTEMaTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIHUKY;

MPABHUIILHO BBITIOIHUJI PUCYHKHU, YEPTEKH, TPaUKN, COMYTCTBYIOIME OTBETY;
MOKa3aJl YMEHUE UILTIOCTPUPOBATH TEOPETUUECKUE MTOJIOKEHU ST KOHKPETHBIMU
pUMepaMu, TPUMEHSTh UX B HOBOW CUTYaIlMH TIPH BHITIOJTHEHUH TPAKTHIECKOTO
3a/1aHuS;

MIPOJIEMOHCTPUPOBAJ YCBOSHUE pPaHEee N3YYEHHBIX COMYTCTBYIOMMX BOIMPOCOB,
cOPMHPOBAHHOCTh M YCTOWYMBOCTD MCIIOJIB30BAHHBIX IIPU OTBETE YMEHUM
HaBbIKOB;

OTBEYAJI CAMOCTOATEIBHO 0€3 HAaBOSIIMX BOIIPOCOB YU TEIIS;

BO3MO’KHBI OIHA — JIB€ HETOYHOCTH IPU OCBEIIEHUH BTOPOCTENIEHHBIX BOIIPOCOB HIIH
B BBIKJIAJIKAX, KOTOPHIE YUCHHUK JIETKO MCIIPABUII IO 3aMEYAHUIO YIUTEIIS.

Omeem oyenusaemca ommemkou «4», €Ciii OH yJIOBJIETBOPEH B OCHOBHOM TpeOOBaHUAM
Ha OTMETKY «5», HO IIPH ATOM UMEET OJIMH U3 HEJIOCTAaTKOB!

B M3JI0KCHUU JOMYIIEHBI HEOObIIHE MPOOebl, He UCKa3UBIINE MaTEMATHIYECKOTO
coJiep>KaHUs OTBETA, UCIIPABJICHHBIC IO 3aMEYaHUIO YIUTEIS,

JOMYIIEHBI OIMOKK UK OoJiee IBYX HEI0YETOB IIPH OCBEIIEHUH BTOPOCTETIEHHBIX
BOIIPOCOB WJIM B BBIKJIA/IKAX, KOTOPBIE YUEHHK JIETKO MCIPABUJI 10 3aMEYAHHUIO
YUUTETIS.

Ommemka «3» CHABUMCA 8 CAEOYIOMUX CAYUAAX.

HEIIOJIHO HJIM HEIOCIeA0BATEIbHO PACKPBITO COJIepKaHUE MaTepHaja, HO IT0Ka3aHo
o0l1ee TOHMMAaHKE BOIIPOCa U IPOACMOHCTPUPOBAHBI YMEHHUS, TOCTATOYHEIC JIS
JAJIBHEHIITO YCBOCHHS IIPOrpaMMHOI0 MaTepuaja (onpeaelieHHbIe « ' peOoBaHUIMHI
K MaTeMaTH4YeCKON MOATOTOBKE YJalXCS»);

HMEJIUCh 3aTPYIHEHUS WM JONYIICHBI OIMOKA B OIPEACIICHUH TOHATUH U,
HCIOJIb30BAaHUM MATEMAaTUUECKOM TEPMHUHOJIOTUH, YEPTEXKAX, BBIKIAIKAX,
HCITpaBJICHHBIE I1OCJIE HECKOJIBKUX HABOMSAIMX BOIPOCOB YUUTENS;

YICHUK HE CHPABHUIICS C IPUMEHEHHNEM TEOPUH B HOBOM CUTYAIlMH TPY BHITTOJHEHU N
IIPAKTHYCCKOTO 3aJIaHMs, HO BBITTOJHUJI 33IaHUS 0053aTEILHOTO YPOBHS CIIOXKHOCTH
0 JJaHHOH TeMe;

IIPU 3HAaHUHU TEOPETUYECKOTO MaTepHaja BhIIBJICHA HEAOCTATOYHAS
c(hOPMHUPOBAHHOCTh YMEHHU I M HABHIKOB.

Ommemka «2)» cmagumcs 6 Cie0yiouux cayuanx:

HC paCKpPbITO OCHOBHOC COACPKAHUC y‘I€6HOI‘O Marcpuaia,



e O0HapyXEHO HE3HAHWE WM HEMOHUMaHNE YYCHUKOM OOJIbIIeH MM HanboJiee BayKHOM
94acTH yueOHOTO Marepuana;

® JIONYIICHBI OIMOKU B ONPEACICHUH MOHSTHIA, TPU UCIIOJIIB30BAHHH MATEMaTHYECKOI
TEPMHHOJIOTHH, B PUCYHKaX, YePTEeKaxX MM rpadukax, B BBIKIAJIKaX, KOTOPHIC HE
HCIIPABJICHBI ITOCJIC HCCKOJIBLKMX HABOAAIIMX BOIIPOCOB yLH/ITeJ'U[;

® yUCHHMK OOHAPYKHII [TOJHOE HE3HAHUE M HETOHUMAHHUE H3y4aeMOr0 MaTepHaia Hih
HC CMOT OTBCTHUTH HU HAa OAWH U3 ITOCTABJICHHBIX BOITPOCOB IO U3y4aCMOMY
MarepHay.

OneHKa MUCbMEHHBIX KOHTPOJbHBIX Pad0T 00y4alonmxcsi.

Ommemka «5» cmagumcs 6 c1e0yuuUx caydanx:
e paboTa BBINOJHEHA TOJHOCTHIO.
® B JIOTUYECKUX PACCYKIECHUIX U 000CHOBAHUSX HET MPOOETOB U OIMMOOK;
® B PEIICHUU HET MAaTEMAaTHYECKUX OMMOOK (BO3MOYKHA OJIHA HETOYHOCTD, OMHMCKA, HE
SIBJISFONIASICS CIIEZICTBUEM HE3HAHUSI UJIM HETIOHUMAaHHS yueOHOTO MaTepuana);

Ommemxa «4» cmasumcs, eciu:

e paboTa BBIMOJIHEHA TOJTHOCTHIO, HO OOOCHOBAHWS IIATOB PEIICHUS] HEAOCTATOYHBI
(eciu yMeHHSI 0OOCHOBBIBATH PACCYKICHUS HE SIBJISUTUCH CIIEIIUATIBHBIM OOBEKTOM
IIPOBEPKH );

e JIOIYIIICHA OJIHA OIIMOKA WJIM J[BA-TPH HEJIOUETA B BHIKIA/IKAX, YSPTEKAX HIIH
rpadukax (eciu 3T BHABI PaOOTHI HE SBJISUIMCH CIICIIHAIBHBIM O0BEKTOM IIPOBEPKH );

Ommemka «3» cmagumcs, eciu:

e JIOMYyIIEHHI OoJiee OJHOMN OIMMOKU UM OoJiee ABYX- TPEX HEI0UETOB B BHIKIAIKAX,
YepTekax WM rpaduka, HO yJaumidcs BliajeeT 00s3aTeIbHBIMU YMEHUSMU 10
MPOBEPSEMOM TEME.

Ommemka «2» cmagumcs, eciu:

® JONYHICHBI CYHICCTBCHHBLIC OH_]I/I6KI/I, IIOKa3aBIIMEC, 4YTO yanMﬁCH HC BJIaJCCT
00s13aTeIbHBIMH 3HAHUSIMH T10 JIaHHOM TeMe B IOJIHOH MEpC,

e paboTa Mmokasaja MOJIHOE OTCYTCTBHE Y YJaIllerocsi 00s3aTeNbHBIX 3HAHUH, yMEHHH 110
MIPOBEPSIEMOM TEMe UJIM 3HAYUTENbHAS YaCTh pa0OThI BHIMIOJHEHA HE CAMOCTOSTENBHO.

Oo0mas kiaaccuduxanus onmMoOoOK.

[Ipu oreHke 3HAHWI, YMEHUW U HABBIKOB OOYJAIONMXCS CIIEAYEeT YIMTHIBATh BCE OIMMOKH
(rpyObie u HETpYObIE) ¥ HEJOUETHI.

I'pyObIMH CUMTAIOTCSI OIIMOKH:

e HE3HaHHE ONPEICICHUS OCHOBHBIX IIOHATHI, 3aKOHOB, ITPABUJI, OCHOBHBIX ITOJI0KCHUH
TEeOpuH, He3HaAHUE (POPMYII, OOIIETIPUHSITEIX CHMBOJIOB 0003HAYCHH I BEIMYUH,
CAMHHUI] UX U3MEPEHUS;

L] HC3HAHUC HaI/IMCHOBaHI/Iﬁ CIAVMHHNI U3MCPCHMU I,

e HEyMEHHE BBIACIUTH B OTBETE INIABHOC;

L] HCYMCHUC IIPUMCHATDh 3HAHH A, AJITOPUTMBI I PCIICHUA 3a1a4,

® HEYMCHHC JIeJIaTh BHIBOJIbI 1 O00OIICHHUS;

® HEYMEHHEC YNUTATh U CTPOMTH IPAUKH;

e HEYMEHHE IT0JIh30BAThCS MIEPBONCTOYHHKAMH, YAICOHHKOM ¥ CITPAaBOYHHUKAMU,



® 1I0TEps KOPHS HJIU COXPAHCHHE ITOCTOPOHHETO KOPHSI;
e orOpaceIBaHue 0e3 00BIACHESHHUI OJHOIO B3 HUX;

® paBHO3HAYHBIC UM OIIMOKH;

® BLIYKMCIUTEIbHBIE OIMOKH, €CJIM OHU HE SIBJISIOTCS OITMCKOI;
e JIOTHYECKHE OIIMOKH.

K HerpyObIM olMOKaM CJieIyeT OTHECTH:
® HETOYHOCTH (POPMYIIMPOBOK, OIPEACICHUI, IOHATUHI, TCOPUIA, BBI3BAHHAS
HEIOJIHOTON 0XBaTa OCHOBHBIX ITPHU3HAKOB OMPESISICMOT0 MOHATHS MW 3aMEHOMN

OOHOIO -

JBYX U3 3TUX IIPHU3HAKOB BTOPOCTCIICHHBIMMU

® HETOYHOCTH IpaduKa;

e HepalMOHAJIBHBIN METOJI pELICHUS 3aa4l WJIH HEeJOCTATOYHO IPOAYMAHHBIH I1JIaH
oTBeTa (HapylicHUE JOTHKHU, ITOJAMEHA OTACIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTEIICHHEBIMH );

e HepalMOHAJIBHBIC METOAbI PAOOTHI CO CIIPABOYHOM U APYrOM JIUTEPATYPOU;

e HEyYMCHHE pellaTh 3aJa4M, BLIITOJHATE 3aJJaHUs B OOIIEM BUJIE.

HexoueTamMu SBIISIOTCS:
e HepalHMOHAJIbHBIC IPUEMbI BLIYMCICHHH U IIPe00pa30OBaHuUii;
e HeOpeXXKHOE BBHIMOTHEHHUE 3aMKCe, YepTexkelt, cxeM, rpaduKoB.

OHeHKa l'IpOCKTHOfI ACATCJIbHOCTH YHAIIUMXCH

Kputepnii 1 ITpoaykt (MaTtepuaauszoBaHubii pe3yastat IJ1Y) baaasl
Q4 1.1 Horusna. OpurnHaabHOCTh. Y HUKATBHOCTD 1-2
g q:) 1.2 | OnTuManbHOCTD (HamIydlliee COUYETaHHe MapaMeTpOB MPOIYKTA) 1
= 1.3 DCTETUYHOCTh 1-2

MakcuMaJibHO€ KOJIMYeCTBO 0a/110B 5

Kpurepnii 2 IIpouecc (padora 10 BBINOJIHEHUIO NIPOEKTA)

2.1 | AxTyanpbHOCTB 1-2
2.2 [TpoGeMHOCTh 1-2
2.3 CooTBeTcTBHE TpeOOBaHMIM 00BEMA 1
2 2.4 CoJiep>KaTeabHOCTh 1-3
o 2.5 | 3aBepLIEHHOCTh 1
§ 2.6 Hanwurie TBOPUECKOro KOMIIOHEHTA B IIPOIECCE MPOCKTHPOBaHus | 1-2
g 2.7 KOoMMYHHUKATHBHOCTB (B TPYIIIIOBOM IIPOCKTE) 1-2

= 2.8 CamocCTOsITENbHOCTD 1-3

MakcuMaJibHOE KOJHY€eCTBO 0AJI0B 16

Kputepnii 3 KauvecTBO 0(popMJIe HUSI MaTepUAJIa
Q 4 3.2 | Marepuan odopmiieH ¢ rpyObIMH HapyIIeHUsIMUA TpeOOBaHUH 0
S § 3.3 | JlomymeHsl He3HAYMTEIIbHBIC HAPYIICHHUST TPEOOBaHU 1-2
= = 3.4 | Marepuan ogopmIIeH B COOTBETCTBHH C TPEOOBaAHUSIMH 3-4

MakcumaJibHOE KOJIMYeCTBO 0aJ1710B 4

Kpurepnii 4 3anmra nmpoekra

4.1 KadecTBo moxnana (CHCTEMHOCTh, KOMITO3HITUOHHAS I[EJI0OCTHOCTD, | 1-3
2 MOJIHOTA MIPEICTaBICHUS TPOOIEMbI, KPaTKOCTh, YE€TKOCTb,
% SICHOCTB (POPMYITHPOBOK)
9 4.2 OTBETHI HAa BOMPOCHI 1-3
5 4.3 JInyHOCTHBIE TPOSBICHUS TOKIAUHUKA 1-2
= 4.4 | Kynbrypa peun noKiIagunka 1-2




MakcuMajabHO€E KOJIHYECTBO 0a/1JI0B

10

MakcuMaJibHOE KOJIMY€eCTBO 0AJ1JI0B 110 BCeM KPUTE PUSIM

35

KpuTepml M NoKa3aTeJH Olle HUBAHUS HCCJIeI0BATEIbCKOM AesITeJbHOCTH oﬁyqalomerom

Kpurepnii 1 YPpoBeHb aKTYaJILHOCTH TE€MbI HCCJIEJ0BAHUSA banibl
= 1.1 AKTyaJIBHOCTh TE€MBbI MCCJICIOBAHUS HE JIOKa3aHa 0
L 1.2 [IpuBeneHsl HEMOCTATOUHO YOSAUTENbHBIC JOKA3ATEILCTBA 1-2
§ AKTYaJIbHOCTH TEMBbI MCCIICOBAHUS
S 1.3 [IpuBeneHsl 1OCTaTOUYHO YOSAUTENbHBIC JOKA3aTEILCTBA 3-4
= AKTYaJIbHOCTH TEMBI MCCIICIOBAHUS
Kpurepnii 2 KauvecTBO coep:kaHus Mccjie10BaHUs
2.1 | CooTBeTcTBHE COACPKAHUS HCCICAOBAHNS €T0 TEME
2.1.1 | Coneprxanue ucciaea0BaHus HE COOTBETCTBYET 3asBJICHHON 0
é TEMC
L 2.1.2 | ConeprxaHue CCIeIOBaHMS HE B TIOJTHON Mepe COOTBeTCTBYeT | 1-2
§ 3asBJICHHOM TeMe
g 2.1.3 | ConeprxaHue UCCIEIOBAHUS B TOJIHON MEPE COOTBETCTBYET 3-4
& 3a51BJEHHOMN TEME
2.2 | JIoTHYHOCTh M30KEHHS MaTepHralia
2.2.1 | Matepuan U3J10KEeH HE JIOTUYHO, HE CTPYKTYpHPOBaH, 0
2 Xa0THYEH
o 2.2.2 | Hemocrarouno coOiroaeTcs JIOTHYHOCTD U3II0OKEHUS 1-2
§ MaTepuaa
g 2.2.3 | Matepuain u30XeH B CTPOTroil JIOrnyecKoi 3-4
= MOCJICIOBATEIILHOCTH
2.3 | KomnuecTBO 1 pa3HOOOpa3re NCTOYHHKOB WH(OPMAITUH
2.3.1 | OTcyrcTBHE CIIMCKAa HCTOYHUKOB MH(OpMaInu 0
2 2.3.2 | Micnonb30BaHbl OTHOTUITHBIE HUCTOYHUKN HH(QopMaIium 1
o 2.3.3 | Mcnonp30BaHO HE3HAUUTEIbHOE KOJIMYECTBO HCTOYHUKOB 2
§ nHGOpMAITHU
g 2.3.4 | Ucnonb30BaHO 3HAYUTENHFHOE KOJIMUECTBO Pa3HOOOPA3HBIX 3-4
= VCTOYHUKOB HH(POPMALHH
Kpurepnii 3 KavecTBO 0(h oOpMIIE HUSI HCCJIEIOBATEJILCKOT0 MATEe PUaJIa
o 3.1 CootBeTcTBHE O(QOPMIICHUS TPUHSITHIM TPEOOBAHUSIM
§ 3.1.1 | Marepuan odopmiieH ¢ TPYOBIMH HAPYIICHHUSIMH TpeOOBaHUH 0
g = 3.1.2 | JlonyimeHbl He3HAYMTEIIbHBIC HAPYIICHHST TPEOOBAHU I 1-2
= o 3.1.3 | Matepuai ohopMIIeH TOYHO B COOTBETCTBHH ¢ TpeOoBaHusMu | 3-4
MakcuMaabHOE KOJTMYECTBO OaJLIOB 20

IlepeBoa 02/1710B B OLIEHKY

85% oT MakcuMalIbHOW CyMMBI 0asuioB, 20-17 6amnoB — «5»
70-85 %, 16-14 6am1oB — «d»

50-70 %, 13-10 6amroB — «3»

0-49% - 2




YYEBHO-METOIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYEHUKA

Amumos IILA., Konsrun FO.M., Tkauea M.B. AnreOpa u Hadana MaTreMaTH4YeCKOTO aHau3a.
10 knacc. «IIpocsemenuey, 2020
METOAUYECKHUE MATEPUAJIbBI JIJIS1 YUUTEJIA
e Amumos L A., Konsrun FO.M., TkaueBa M.B. Anrebpa u Hayaia MaTeMaTH4eCcKOTO
ananu3za. 10 knace. «lIpocBemnenuey, 2020
*  Komsarun F0.M., TkauéBa M.B., ®énopora H.E.Anrebpa u Hayasia MaTeMaTHYECKOTO
ananmu3a. 11 knacc. YueOnuk. ®I'OC.: uznarennctso [Ipocsemenne, 2023 r. « [Hlabynun
M. U.,Tkauésa M. B., ®énopora H. E. u np. Anrebpa u Hayana MaTreMaTu4eCcKoro
aHanmu3a. Jlunakrudeckue marepuaisl. 10 kacc. YriyOonéHHBIN 1 6a30BBIN yPOBEHD
* Txauésa M. B., ®énoposa H. E. Anrebpa n Hauana MaTeMaTHYECKOrO aHAIM3a.
Temarudeckue TecThl. 10 k1acc. ba3oBwiit U yrimyOnEéHHBIN YPOBHU
+ ®énopona H. E., Tkauésa M. B. AnreOpa u Hauana MaTeEMaTUYECKOTO aHAIM3a.
Metoanueckue pekomenaanuu. 10 kiace
* Illabynun M. U., TkauéBa M. B.,®dénoposa H. E. u np. AnreGpa u Havana
MaTeMaTuueckoro aHaiusa. Jumakrudeckue marepuansl.l 1knace. YrnyOnéHuslii u
0a30BBIif ypOBEHB
* TkauéBa M. B. AnreOpa u Hauajga MaTeMaTHYECKOrO aHaiu3a. TemMaTrn4eckue TecThl. 11
Kinacc. ba3oBblil U yrimyOn€HHBIN ypOBHU
+  ®¢&nopora H. E., Tkauéra M. B. AnreOpa n Havana MaTeMaTHYECKOTO aHAIN3a.
Metoanueckue pekomeHanuu. 11 xkiace
e  COopHHK mpuMepHBIX pabounx mporpamm. 10-11 kmaccel. Aémop: bypmucrpora T.A.

OUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCblI CETU MHTEPHET

— www.alleng.ru/eduw/mathl.htm - k ypoky mMaTemaTHKu

— comp-science.narod. ru/didakt.html - qumakrudeckue MaTepuaribl;

— InternetUrok.ru - Buacoypokw;

— http/mwww.allmath.ru-Bcst maremaruka;

— http /Mmww.matem.hl.ru — maremaruka on-line;

— DOnexrponHas oubmmoreka «2000 3amau mo marematuke». Anredpa 7-9 kiaccel. CDROM,;

— Teomerpus 10-11. CoBpemeHHBIH yueOHO-MeToqnYecknii komiieke. CD-ROM;

— Enunas xomnexuus LHOP: httpr//school; collection.edu.ru; WWW. chportal.ru; Djvu
Document; Hamster Fress Arc

— http//mathem.hl.ru — maremaruka on-ling;

— httpZ/www.exponenta.ru - o6pa3oBaTebHbBII MaTEeMaTUYCCKUI CAT;

— «OnexrponHas 6ubnuotexa 2000 mo marematrke», CD-ROM;

— www.mathvaz.ru/index.php - Jlocke yuntens MaTeMaTHKH.
https://fipi.ru/navigator-podgotovki/navigator-ege
alexlarin.net - kaxxayro Hemeno MyONHMKYIOTCS KadyeCTBEHHbBIC MPOOHUKU. Mathus.ru -
MHOTO HY)KHOH TeopuH + (u3nKa + 3a7a4ul OJUMITHA]L.
ege.sdamgia.ru - iydnmii OHJIaH-TpEeHAXED C peICHUSIMU 3aJaHUM.
yandex.ru/tutor/ - Slunexc.PeneTutop - TPEHUPOBOYHBIC BAPHAHTHI OHJIAIH.
alleng.org/edu/math3.htm - xauru B pdf dopmare.


http://alexlarin.net/
http://mathus.ru/
https://ege.sdamgia.ru/
https://yandex.ru/tutor/
http://alleng.org/edu/math3.htm

berdov.com/ege/ - xoporme mpOOHMKH, MHOTO HECTAHIAPTHBIX M CIOXKHBIX 3aIaHUI.
4ege.ruivideo-matematika/50912... - BuaeoKype ¢ TeopHel U IPAKTUKOM.

2. Caiitel mo ipeamery http//fipi.rw/ (caiit ®UIIN);

https://ps.1sept.ru/ (caii razerst «IlepBoe CEHTIOPs»);

http//school-collection.edu.ru/

http://ilib.mccme.ru/ (uaTepHET-OMOMMOTEKA caiiTa MOCKOBCKOTO IIEHTpPA HEMPEPHIBHOTO
MaTeMaTH4eCcKOTo 00Opa30BaHMs);

http//etudes.ru (MareMaTHYeCKUE DTIOJIBI);

http//kvant.mccme.ru/ (Hay4HO-TONYJISAPHBIN (U3HKO-MaTEMATHUYESCKHH KypHAIT
«KBan1»); http//lib.mexmat.ru/books/3275 (anexrponnas 6ubauoreka [lomeynTeabckoro
COBETAa MEXaHMKOMAaTeMaTHUeCKOro (akyibreTa MOCKOBCKOTO TOCYIapCTBEHHOTO
YHUBEPCUTETA)



https://www.berdov.com/ege/
https://4ege.ru/video-matematika/50912-videouroki-po-matematike.html
http://school-collection.edu.ru/

