[Ipuioxxenne k 0CHOBHOI 00pa30BaTENbHON ITPOrpaMMe
cpeaHero oouiero o0pa3oBaHusl, yTBEpKACHHON
npuka3zom 1o MKOVY «Cpennss mxosia Ned»

ot 01.09.2023 r. Ne183-O1

PaGouas nporpaMmma y4e0HOro Kypca «AJjredépa 1 Ha4yaj1a MaTeMaTHYeCKOr0 aHAIN3a
0a30Boro ypoBHs 1Js1 odyuarommxesi 10-11-x kinaccon

IHosicHuTeaAbHAA 3aIIMCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa 1 Hayajla MaTEMaTHYECKOTO aHAJIN3a)
6azoBoro ypoBHs i ooydatomuxes 10—11-x kmaccoB MKOY «Cpenasist mikosa No 4»
pa3paboTaHa B COOTBETCTBUHU C TPEOOBAHUSIMHU:

o ®enepanpHoro 3akoHa oT 29.12.2012 No 273-D3 «O06 o6pazoBanuu B Poccuiickoit
denepanuny;

o mpukaza MuroOpHayku ot 17.05.2012 Ne 413 «O0 yTBepKIcHUH (PenaepabHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapPTa CPEAHETO 00IIEero 00pa30BaHUS)
(c u3MeHeHHsMH, BHECEHHBIMH TIprKa3oM MunnpocsemeHus ot 12.08.2022 Ne
732);

o mpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O06 yrBepkacHUH (enepaTbHON
00pa3zoBaTeIbHON MPOrpaMMBbl CPETHEr0 00IIer0 00pa30BaHUSY,

o mpukaza Munnpocemenus ot 22.03.2021 Ne 115 «O6 yreepxaeauu [Topsiaka
OpraHu3alluy U OCYIIECTBICHHUS 00pa30BaTEIbHON NESITEIHHOCTH 110 OCHOBHBIM
00111600pa3oBaTEIBHBIM MMPOTPaMMaM — 00pa30BaTEILHBIM IIPOrpaMMaM
Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro M CPEeIHEro 00IIero oOpa3oBaHUsy;

o C(II 2.4.3648-20 «CaHuTapHO-3IHAEMHOJOTHUECKHIE TPEOOBAHUS K OPraHU3alUsIM
BOCIHUTaHUS U 00y4YCHUs, OTJBIXA U O3JIOPOBIICHHSI IETEH U MOJIOICKI,
YTBEP)KJICHHBIX MIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada oT 28.09.2020 Neo
28,

e CanlluH 1.2.3685-21 «['urneHndeckre HOpMATUBBI U TPEOOBaHMS K 00ECIICUEHHUIO
Oe3omacHoCTH U (WiIK) OE3BPEIHOCTH IS YesioBeKa (haKTOPOB CPEeIbl OOUTAHUS,
YTBEP)KJICHHBIX MIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada oT 28.01.2021 Neo
2;

e KOHIIEHIIMU PA3BUTUS MATEMaTHUECKOTO 00pa30BaHusl, YTBEPIKICHHON
pacniopspkenueM [IpaButenscTBa oT 24.12.2013 Ne 2506-p;

e yueOHOTO IIaHa CPEeTHEro 00IIero 00pa30BaHus, YTBEPKICHHOTO IPUKA30M
MKOY «Cpennsis mikona Ne 4» ot 01.09.2023 Ne 174 - OJ] «O6 yTBepk1eHUU
OCHOBHOM 00pa30oBaTeIbHON MPOTPAMMBI CPEHET0 00IIer0 00pa3oBaHUs,

e (enepanpHOl paboueil mporpaMMbl yUeOHOTO Kypca «Anredpa 1 Hauana
MaTeMaTH4eCKOT0 aHAIN3a», KOTOPBIA BXOIUT B COCTaB y4eOHOTO MpeaMeTa
«MateMaTuka.

Paboyas mporpamma opueHTHPOBaHA Ha IieJIEBble IPUOPUTETHI, CHOPMYINPOBAHHBIE B
¢benepanbHON paboueil mporpaMMe BOCIUTaHMS U B pabodel mporpaMMe BOCIIUTAHUS
MKOVY «Cpennsist mkona Ne 4».

Pabouas mporpamma yueOHOTO Kypca «Anredpa 1 Hauana MaTeMaTHYECKOTO aHAIHU3a»
6a3o0Boro ypoBHs i1t oOyyatomuxcs 10-11-x kimaccoB pa3paboTaHa Ha OCHOBE



denepanbHOTO rocy1apCTBEHHOTO 00pa30BaTENBHOTO CTaHIAPTa CPEIHETO OOIIEro
o0pa3oBaHus, ¢ y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBaHMA, IPEABSIBISIEMbIX K
MaTeMaTHYeCKOMY 00pa30BaHUIO, U TPATUINI poccHiickoro oopazoBanus. Peanusanus
IporpaMmal 06GCH6‘-II/IB21€T OBJIaJICHUEC KIIIOYEBBIMHU KOMIICTCHIIMAMM, COCTAaBIAIOIIINMHU
OCHOBY JUIsl CAMOPA3BUTHUS U HETIPEPBIBHOTO 00pa30BaHus, IEIOCTHOCTh OOLIEKYIbTYPHOTO,
JIMYHOCTHOT'O Y NO3HABATCIIBHOI'O PA3BUTHA JTUYHOCTH 06yanOHIHXCH.

Kypc anreOpsl 1 Hayam MaTeMaTHUECKOTO aHAIN3a 3aKJIa/(bIBACT OCHOBY VISl YCIIELIHOTO
OBJIAZICHUS 3aKOHAMHU (PU3UKH, XUMHH, OMOJIOTUH, TOHUMAHHSI OCHOBHBIX TEH/ICHIIHIA
HSKOHOMUKH M 0OIIECTBEHHOH KU3HH, TI03BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX
U(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO UCIOJb30BaTh UX B IOBCEIHEBHOMN
XKU3HU. B TO e BpeMs oBnaeHre aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMU
MaTeMaTU4YEeCKUMH KOHCTPYKLHUSMHU pa3BUBAeT YMEHHE HaXOIUTh 3aKOHOMEPHOCTH,
000CHOBBIBAaTh UICTUHHOCTb YTBEPKJICHHUSI, HCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3ALIHIO,
abcTparvpoBaHHe U aHAJIOTHIO, POPMHUPYET KpeaTUBHOE U KpUTHUYECKOE MbllIIeHHEe. B xone
U3y4YeHHsl anreOphl ¥ HadaJl MaTEMAaTUYECKOTO aHAJIN3a B CTApILEH IIKOJIE ydaliuecs
MOJIy4alOT HOBBINM OMBIT PELICHUS MPUKIAAHBIX 3a/1a4, CAMOCTOSTEIBLHOIO MOCTPOCHHUS
MaTeMaTHYECKUX MOJIelel pealbHbIX CUTyalluil U HHTEPIPETALUU NOJyYeHHbIX PEIICHUH,
3HAKOMSITCA C IPUMEpaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B IPUPO/IE, HAYKE U B
HCKYCCTBE, C BBIAAIOIIUMHUCS MaTEMaTHYECKUMH OTKPBITUSIMU M UX aBTOPaMHU.

Kpr O6J'Ia)IaGT 3HAYUTCIIbHBIM BOCIIUTATCIIBHBIM ITOTCHIINAJIOM, KOTOpI)IfI PCaIN3yCTCA KaK
yepe3 yudeOHBIN MaTepuall, CrocoOCTBYIONTUN (POPMUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS,
TaK M yepe3 crnenuuKy yaeOHO AeSITeIbHOCTH, TPEOYIOIIEH CaMOCTOsTEIPHOCTH,
aKKypaTHOCTH, MPOJIOJDKUTENBHON KOHIIEHTPAllM BHUMAHUS U OTBETCTBEHHOCTH 3a
MOJIy4YECHHBIN pe3ysbTart.

B ocnose METOJNKHU 06yqu1/151 anre6pe U HadYaJlaM MaT€MaTU4YC€CKOIro aHaJin3a JICKHUT
HeﬂTeHBHOCTHBIfI IIPUHIIUIT O6y‘IeHI/I$[.

CprKTypa Kypca «Anre6pa M Hadalla MaTEMaTHU4YCCKOro aHajii3a) BKIIHOYACT CICAYIOIINEC
COJCPIKATECIIBHO-MCTOANYCCKUEC JINHUH. «Yucnma n BBIYHCIICHHUAY, «(DYHKHI/II/I u Fpa(bI/IKI/I»,
«ypaBHeHI/IH 1 HCPAaBCHCTBAy, «Hagana mareMaTH4eCKOTO aHaJIu3a», «MHOKecTBa 1
JIorukay». Bce oCHOBHBIC COACPKATCIBbHO-MECTOANIYCCKUEC JIMHUN U3Yy4alOTCA Ha IPOTAKCHHUU
ABYX JICT 06yquH$[ B CTapmeﬁ HIKOJIC, €CTCCTBCHHO NOIIOJIHAA APYT ApYyra U IMOCTCIICHHO
HacChbIlasgCb HOBBIMU TEMAMM U pa3aciaMU. I[aHHBIﬁ KYypC SABJISICTCA HHTCTPATUBHBIM,
IOCKOJIBKY O6L€I[I/IH$[6T B cebe COICPKAHUEC HECKOJIbKHUX MAaTEMAaTHYCCKUX JUCHUIIINH.
aJIre6pa, TPHUT'OHOMCETPHUA, MaTeMaTHYECKUI aHaIu3, TCOPUA MHOKCCTB U IP. Ilo MCpPEC TOIro
KaK yqJaluecs OBJIAACBAIOT BCC boiee IMAPOKUM MATCMATUYCCKUM allllapaTtoM, y HUX
IIOoCICaA0BATCIIbBHO (I)OpMI/IpyeTCH " COBCPUICHCTBYCTCA YMCHUC CTPOUTHb MATEMATUYICCKYIO
MOJCIIb peaﬂLHOﬁ CUTyaluu, NpuMCHATL 3HAHHU, ITIOJTYYCHHBIC B KypCC «Aﬂre6pa 1 Hayalia
MAaTEMaTUYICCKOTO aHaJlln3a», IJIs pCUICHUA CaMOCTOATCIBHO Cq)OpMYHHpOBaHHOﬁ
MaTeMaTHU4EeCKOM 3aJa4H, a 3aTeM HUHTCPIIPETUPOBATDH HOJ'Iy‘IGHHHfI pe3yibTar.

CopnepxaTenbHO-MeToAMUeCKast TUHUA «Hucaa ¥ BEIYUCIEHHsD 3aBepiiaeT GopMUpoBaHHe
HaBBIKOB UCIOJIb30BAaHUS JIEHCTBUTENBHBIX YHCEI, KOTOPOE OBbIJIO HAYaTO B OCHOBHOM ILIKOJIE.
B crapmeii mkose oco6oe BHUMaHUE yenseTcs: POPMUPOBAHUIO TPOUHBIX
BBIUMCIIUTEIIbHBIX HABBIKOB, BKIIOYAIOLINX B ce0s MCIOJIb30BaHUE Pa3IMYHbIX (POPM 3alHCH
JNEVCTBUTEIBLHOTO YNCIIA, YMEHHUE PAllMOHAIBHO BBINOIHATH IEHCTBUS C HUMH, JEIaTh
NPUKUJIKY, OLICHUBATh pe3yabTar. OOyuaromuecs NoayqaloT HaBBIKA MPUOINKEHHBIX



BBIYHCIICHUH, BBITIOJIHEHUS ACUCTBUN C YHCIIaMU, 3aIIMCAHHBIMU B CTaHIAPTHOH dopme,
KCIMOJIb30BAHKUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAXKEHU.

Jlunus «YpaBHEHUS U HEPABEHCTBA» pPealiu3yeTcs Ha MPOTSHXKEHUU BCEro OOyUeHHUs B
CTapIIEH MIKOJIE, IIOCKOJBKY B KaXKJI0OM pa3Jiele NporpaMMbl IPEAYCMOTPEHO PELICHUE
COOTBETCTBYIOIIMX 3a/1a4. O0yuaroluecs OBJIaJIEBAIOT PA3IMUYHBIMU METOAAMH PEIICHUS
IEJBIX, PAIlHOHATIBHBIX, UPPANMOHAIBHBIX, IIOKA3aTEIbHBIX, JIOTAPU(DMUICCKIX U
TPUTOHOMETPUYECKUX YPABHEHH, HEPABEHCTB U UX cucTeM. lloydeHHble ymeHus
MCIIOJIL3YIOTCS TIPH MCCIICAOBAHUN (YHKIIMHA C IIOMOIIBIO POU3BOTHOM, PEIICHUU
MPUKJIAHBIX 33/1a4 ¥ 33]1a4 Ha HAXOXKJACHUE HAMOOIBIINX U HAUMEHBIINX 3HAYCHUM
¢dbyakuuu. JlanHas conepkarenbHas JUHUS BKIIOYAET B ce0s Takke GopMUpOBaHUE YMEHUN
BBITIOJTHATH pacueThl Mo GpopmysnaM, mpeoOpa3oBaHUs MENIbIX, PAalMOHAIBHBIX,
HWPPALUOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUH, a TAKKE BBIPAKEHUM, COEPKAIUX
cTeneHu U jgorapudmel. brarogapst u3yueHuo alredpandeckoro MaTepraia mpouCcXoauT
JaNbHEHIIee pa3BUTHE aJITOPUTMUYECKOTO U a0OCTPAKTHOTO MBIIIJICHHUS yYaIIXCs,
(hopMUPYIOTCS HABBIKK JEAYKTHUBHBIX PACCYXKIEHUU, paOOTHI C CUMBOJIbHBIMH (POPMaMH,
MPEACTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BUJIE PABEHCTB U HEPaBEHCTB. Ajrebpa
npeaiaraeT 3GpGEeKTUBHBIE HHCTPYMEHTHI JJIs PEIICHUS TPAKTUYECKUX U €CTECTBEHHO-
HAaYYHBIX 3a]1a4, HArJISITHO JEMOHCTPUPYET CBOU BO3MOXHOCTHU KakK SI3bIKa HAYKHU.

CopepxarenpHo-MeToAnYecKas TMHUS «DyHKIUU U TpaduKu» TECHO MEepPerIeTaeTcs ¢
JIPYTMMHU JTUHUSAMH Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1a€T TOCIIeI0BAaTEIbHOCTh
M3y4YeHus: Matepuaia. M3ydeHne cTeneHHou, moka3aTeIbHOU, JorapuMUIecKon 1
TPUTOHOMETPUUECKUX (YHKIIMI, UX CBOMCTB U IpaMKOB, UCHOJIb30BaHNE QYHKIIMH [T
pelIeHus 3a/1a4 U3 APYruX y4eOHbIX MPEAMETOB U pealbHOM KU3HU TECHO CBSA3aHO KakK C
MaTeMaTHYEeCKUM aHaJIU30M, TaK U C pelIeHHEeM YpaBHEHM U HepaBeHCTB. [Ipu aTom
00JIbIIIOE BHUMAHHUE yaemsieTcs (opMUPOBAHUIO YMEHHS BhIpaXKaTh (popmyaamMu
3aBUCHUMOCTHU MEX]Ty Pa3IMUHbIMH BEJINYMHAMM, UCCIIEIOBATh MOJTY4YE€HHbIE (PYHKIINH,
CTpouTh UX rpaduku. Martepuan 3Toil coepkaTeabHON JMHUM HAIEJICH HA Pa3BUTHE
YMEHHH 1 HaBBIKOB, IO3BOJISIOIIUX BHIPAXKaTh 3aBUCUMOCTH MEXKY BEIMUYNHAMU B
paznmuuHO# opMe: aHATUTUYECKOU, TpaduiecKoil u ciioBecHO. Ero uzydenue
CHOCOOCTBYET Pa3BUTHIO AITOPUTMHUECKOTO MBIIUIEHHUS, CIIOCOOHOCTH K 0000LIEHUIO U
KOHKpETHU3alluH, UCIIOIb30BAHUIO aHAJIOTUH.

CO,[[ep)KaTeJ'ILHaH nmuHus «Hauama MaTeMaTH4ecKoro aHajan3a Mo3BOJISIET CYIIECTBEHHO
paclIupuTh KPYI' KaAK MAaTECMATHYCCKUX, TAK U MIPUKIIAIHBIX 3a4a4, JOCTYITHbIX
O6y‘IaIOIJ_[I/IMC$I, Y KOTOPBIX NOABIISICTCS BO3MOKHOCTD UCCIICAOBATD U CTPOUTH Fpa(bI/IKI/I
q)YHKHHﬁ, OIIpCACIIATh UX HauOOJIbIINE U HANMEHBIIINE 3HA4YCHM, BBIYUCIIATH IIOIIaaun
(1)I/Il"yp 1 00BEMBI TCJI, HAXOAUTb CKOPOCTU U YCKOPCHUS ITPOLECCCOB. I[aHHaH
coacpIKaTCiibHas JIMHUSA OTKPbIBACT HOBBIC BOSMOKHOCTH IIOCTPOCHUA MATCMATHYCCKHUX
MoJenei PCAIBbHBIX CHTyaHHﬁ, HaXOXACHUA HAWITYUIICTO PCHICHUSA B ITPUKIIA/IHBIX, B TOM
YHUCJIC COIMMAJIbHO-OKOHOMHNYCCKHX, 3aJadax. 3HaKOMCTBO C OCHOBAaMH MaTeMaTHYECKOTO
aHaJIn3a CHOCO6CTByeT Pa3BUTHIO a6CTpaKTHOFO, q)OpMaHBHO'JIOFI/I‘leCKOFO " KpCaTUBHOT'O
MBIIJICHUA, (I)OpMI/IpOBaHI/IIO YMeHI/Iﬁ paciio3HaBaTh MPOABJICHUA 3aKOHOB MATCMATHUKU B
HAaYKE, TCXHUKC U UCKYCCTBC. O6yqafonmecg Y3HAKOT O BBIAAKOIIUXCSH PE3yJibTaTaX,
MOJIYYCHHBIX B XOAC PAa3BUTHA MATCMATUKHU KAK HAYKH, U UX aBTOpaXx.

CO,Z[ep)KaTCJ'ILHO-MCTO,Z[I/I‘-ICCKEUI nuHUS «MHOKECTBA U JIOTHKa» B OCHOBHOM IOCBSIIIEHA
QJICMCHTaM TCOPHUU MHOXKCCTB. TeOpCTI/IKO-MHO)KeCTBGHHLIe MMpEaACTaBJICHHUA ITPOHU3LIBAIOT
BEChb KYypC IIKOJIbHOM MaTeMaTHKHU U npemiararoT HanOoJee YHHBCpcaHBHBIﬁ SA3BIK,



OG’bC[[I/IHSIIOH_II/Iﬁ BCC pa3aCiibl MATCMATHUKHU U €C HpI/IJIO)KeHI/If/'I, OHHU CBA3BIBAIOT PA3HBIC
MAaT€MaTUYCCKUC NTUCHUIIIINHBI B CIMHOC 1ICJIOC. HO3TOMy BaXXHO AaThb BO3MOXXHOCTb
IOKOJIbHUKY NOHUMATb TCOPETUKO -MHO>KECTBEHHBIN SI3BIK COBpeMeHHOf/’I MaTEMAaTUuKU U
HCIIOJIB30BATh €TI0 IJIA BBIPAKCHUA CBOUX MBICIIEH.

B kypce «Anrebpa n Hauana MaTeMaTHIECKOTO aHAIN3a» MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTH4YeCKOr0 MOIETUPOBAHUS, KOTOPbIE MPU3BaHbl C(POPMUPOBATH HABBIKU IIOCTPOEHUS
MoJieiel peajbHbIX CUTYallUi, UCCIIEI0OBAaHUS 3TUX MOJEJIEN C IOMOILBIO arnapara ajareopbl
1 MaTEeMaTHUYECKOT0 aHaJli3a U MHTEPIIPETALMU [TOJyYEHHBIX pe3yIbTaToB. Takue 3ajaHus
BIIETEHBI B KaXAbIH U3 Pa3AeoB IPOrpaMMBbl, IOCKOJIbKY BECH MaTepHall Kypca IHUPOKO
WCIOJIb3YETCs JUIsl peleHHs MPUKIAAHbIX 3a1ad. [Ipu pemeHnn peanbHbIX MPaKTHYECKUX
3a/1a4 yJaluecs: pa3BUBaIOT HAOMI0JaTeIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCsl, UCIOJIB30BATh aHAIOTHIO, 00001IaTh U KOHKPETU3UPOBATh MPOOIEMY.
JlesTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PELLIEHUS MPUKIIAIHBIX 33/1a4 OPTaHU3YyeTCs B
IpolLecce U3y4eHus Bcex TeM Kypca «Anredpa v Hayajla MaTeMaTHUYeCKOTO aHAJIN3ay.

B yueOHOM miaHe Ha M3ydeHHE Kypca anreOpbl U Hadaal MaTeMaTHYECKOrO aHaIn3a Ha
0a30BOM ypoBHE OTBOJMTCS 2 Yaca B Hemeno B 10-m kimacce n 3 gaca B Henenmo B 11-m
KJ1acce, Bcero 3a JiBa rojia ooydyernust — 170 gacos.

21.]'[5{ peanmaum/l HpOFpaMMBI I/ICHO.]'H)3YIOTC$[ yqe6Hm<H, }IOHyH_IeHHI)Ie K UCITOJIb30BAHHUIO
HpI/I peanmaunn NMCHOIIINX FOCYJIapCTBeHHYIO aKer)II/ITaHI/IIO 06p330BaTeJ'IBHBIX nporpaMM
Ha4yaJbHOTO OOIIEero, OCHOBHOTO OOIIEro, CpeIHero 00mero oopa3oBaHusi OpraHu3alysIMH,

OCYILIECTBISIOUIUMHU 00pa30BaTENbHYIO IEATEIbHOCTh, TPUKa30M MUHIIPOCBEUIECHHUS OT
21.09.2022 Ne 858:

e Maremaruka. Aiarebpa v Hadajga MaTeMaTHYeCKOro anaiamsa, 11 kimacc/ Mep3isk
A.T'., Homuposckuii JI.A., [Tononckuii B.b., fAxup M.C.; noxa penakiuei
[Tomonbckoro B.E., O0mecTBo ¢ orpaHunYeHHOM OTBETCTBEHHOCThIO M3 MaTenbekuit
nentp «BEHTAHA-I'PA®»; AkuronepHoe o0miectBo «M31aTenbeTBo
"[IpocBemenue''»;

e Maremaruka. Aiarebpa v Hayajga MaTeMaTH4yeckoro anaiamsa, 10 kimacc/ Mep3isk
A.T'., Homuposckuii J[.A., [Tononckuit B.b., SAxup M.C.; noxa penakiuei
[Tomonbckoro B.E., O0mecTBo ¢ orpaHUnYeHHON OTBETCTBEHHOCThIO M3 MaTenbekuit
nentp «BEHTAHA-I'PA®»; AkuronepHoe o0miecTBo «M31aTenbcTBo
"[IpocBemenue''»;

o <. >

9J'IeKTpOHHI>IC O6paSOBaTCJ'ILHI>IC PECYpPChI, AOMYIICHHBIC K UCIIOJIb30BAHUIO ITPHU pCaJIn3allun
HUMCIOIIUX I'OCYJAPCTBCHHYIO AKKPCAUTALIUTO 06p830BaTeJ'IBHLIX [mporpamMm HadaJlbHOI'O

o0111ero, OCHOBHOT'O 00111eT0, CpeHero o0I1ero o0pa3oBaHus NpUKa3oM MUHIIPOCBEIICHUS
ot 04.10.2023 Ne 738:

DneKTpOHHBIN 00pazoBaTenbHbIN pecype «Jlomamnue 3aganus. CpeqHee ooiee
obpazoBanue. Anredpa», 10-11 knacc, AO «M3natensctBo "[IpocBenienue»;
Tpenaxep «O6nako 3nanui». Maremaruka. 10 knacc, OOO «Duszukon Jlady,
Tpenaxep «O6nako 3nanui». Maremaruka. 11 knmacc, OOO «®Duszukon Jlady,

o <. >



IlnanupyemMble pe3yabTaThbl 0CBOECHHUS
y4e0OHOro Kypca

OcBoenue yueOHOTO Kypca «Anredpa U Hadajaa MaTeMaTHISCKOTO aHAN3ay» JIOJDKHO
o0ecrieynBaTh JOCTIKEHUE HA YPOBHE CPEIHETO 00IIET0 00pa30BaHMs CIEIYIOMINX
JIMYHOCTHBIX, METAIPECAMCTHBIX U ITPEAMCTHBIX 06pa3OBaTeJII>HI>IX pe?,yJ'II)TaTOB:

JIMYHOCTHBIE Pe3yJIbTAThI

JIM4HOCTHBIE PE3YyNbTAaThl OCBOEHUS MPOrpaMMBbl yueOHOro npeaMera «MaTemaThka
XapaKTEPU3YIOTCS:

I'paxxnanckoe BociMTaHMe:

c(OpPMUPOBAHHOCTHIO TPAXKTAHCKON TO3UIIMH 00YYaOIIErocst Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIeHA POCCUICKOI0 0OIIECTBA, MPEJICTABICHUEM O MaTEMaTHYECKUX
OCHOBAaxX (PYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, SIBJICHUHN, IPOIEyp T'PaxkaaHCKOTO
o61ecTBa (BEIOOPHI, OTIPOCHI U ITP.), YMEHUEM B3aHMOJICHCTBOBATH C COI[HATbHBIMU
MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIHUSIMH U HA3HAYCHHUEM.

IMaTpuoTHYeCcKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUMCKON IPakIaHCKOW MICHTUYHOCTH, YBOKEHHUS K TIPOLIJIOMY U
HACTOSIIIEMY POCCUHCKON MaTEeMaTHKH, LIEHHOCTHBIM OTHOIIIEHUEM K JOCTHKEHUSIM
POCCHIICKMX MAaTEMaTHKOB U POCCUHCKON MaTeMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ATUX
TOCTHKEHHM B IPYTHX HayKaX, TEXHOJIOTUSX, cepax SIKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOT0 BOCIIUTAHMS

OCO3HAHMEM JyXOBHBIX LIEHHOCTEH pOCCHIICKOro Hapoa; chopMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEJICHHs], CBA3aHHOIO C MPAKTHUYECKUM
IIPUMEHEHHEM JOCTHKEHUI HAayKU U JIeTeIbHOCTBIO YYEHOI'0; OCO3HAHKUEM JINYHOTO BKJIaJa
B [IOCTPOEHHE YCTOWYMBOIO OYIyLIEro.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKJIIOYAsl 3CTETUKY MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEUICHHUH, pacCyXIeHUH; BOCIPUUMYHBOCTHIO K MAaTEMATUYECKUM
acneKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTHIO YMEHUS IPUMEHATh MAaTEMaTHUYECKIE 3HAHUS B HHTEPECAX 3J0POBOTO

1 6e30macHoOro 00pasa )KHU3HH, OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO (310pOBOE
NUTaHue, cOalaHCUPOBAHHBIN PEKUM 3aHATUHN U OTIbIXA, peryisapHas pusnueckas



aKTI/IBHOCTb); (1)H31/I‘-IGCKOFO COBCPUICHCTBOBAHUAA, ITPU 3aHATUAX CIIOPTUBHO-
03JI0POBUTEIILHON JIEATENBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZLY, OCO3HAaHUEM LIEHHOCTH TPYAOIIO0US; HHTEPECOM K pa3IMYHBIM
cdepaM nmpodeccCHOHATBHOMN AEATeIFHOCTH, CBA3aHHBIM C MATEMATHKOW U ee
MIPUJIOKEHUSIMH, YMEHUEM COBEpLIATh OCO3HAHHBIN BbIOOp Oyayliei npodeccuu u
peann30BBIBaTH COOCTBEHHBIE )KU3HEHHBIE TIAHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY 00pa30BaHUIO U caMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUH NMPAKTUYECKHUX 33124 MaTeMaTHYECKOU
HaIpPaBJICHHOCTH.

IKO0JIOrHYeCcKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO FKOJIOTUUECKON KYIbTYPhl, TOHUMAHUEM BIUSHUS COLUATbHO-
HSKOHOMMUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOJAHON U COLMAIBHOMN Cpefibl, 0CO3HAaHUEM
rJ1006aTFHOTO XapaKTepa IKOJIOTUYECKUX MPpo0sIeM; OpreHTalel Ha TPUMEHEHHe
MaTeMaTHYeCKUX 3HAHUM JJIs pelieHus 3a7a4 B 001acTu OKpyKarollen cpeipl,
IUTAHUPOBAHUS TIOCTYIIKOB M OIIEHKU MX BO3MOXKHBIX MOCJIECTBUH JIJIsl OKpYXKAIOUIei cpepl.

HeHHOCTI/l HAY4YHOI0 IO3HAHUSA

c(OpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U 00IIECTBEHHOM NMPAaKTUKH, TOHUMaHUEM MaTeMaTHYeCKO HayKu Kak
cdepbl 4eTOBEUYECKOM AITEIbHOCTH, 3TANOB €€ PAa3BUTUS U 3HAYMMOCTH JJIs1 Pa3BUTHUS
LMBUIIU3AIMH; OBJIAJICHUEM SI3bIKOM MaTEMaTHUKU U MAaTEMaTUYECKON KyJIbTYpOil Kak
CPEICTBOM IMO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIISITh MPOSKTHYIO U UCCIIEOBATENbCKYIO
NesITeNIbHOCTh MHJIMBUIyaIbHO U B TPYIIIIE.

MeTaHpeIlMeTHI)Ie PE3YJIbTATDbI

MetanpeaMeTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMbl yueOHOT0 Kypca «Anredpa 1 Havana
MaTeMaTHYECKOr0 aHAIN3a» XapaKTEpU3yIOTCs OBJIa/ICHUEM YHUBEPCAIbHBIMU
NMO3HABATEJILHBIMH JICHCTBUSMU, YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSMH,
YHUBEPCATbHBIMU PETYASITUBHBIMU JICHCTBUSMU.

1) YHuBepcaipHbie MO3HABATeIbHBIE JICHCTBIS 00eCeunBaroT GopMUpOBaHUe 6a30BbIX
KOTHUTHBHBIX TIPOIIECCOB 00YYAIONIUXCs (OCBOCHHE METOI0B MO3HAHHS OKPYIKAIOIIEr0
MHpa; IPUMEHEHHE JIOTHYECKHUX, UCCIIEI0BATEIbCKUX OIepalnii, yMeHHuil paboTath ¢
unpopmarueit).

ba3oBrle nornueckue nencTBUL.

e BBIABJIATH U XapaKTE€PU30BATh CYIIECTBEHHbIE MPU3HAKK MaTEMaTUYECKUX
00BEKTOB, MOHATHIA, OTHOLIEHUH MEXAY MOHATHAMU, (GOPMYIUPOBATH
OTIpeieNIeHus TIOHATHI; yCTaHABIUBATh CYILIECTBEHHBIH MPU3HAK KJIacCH(UKALINY,
OCHOBaHHUS U1l 0000IEHUS U CPAaBHEHUS], KPUTEPHH NTPOBOIMMOTO aHAIIN3A,



e BOCIPUHUMATH, (OPMYIIMPOBATEH U MPEOOPA30OBBIBATH CY)KCHHUS: YTBEPAUTEIbHBIC
U OTpHILIATENIbHbIC, €IUHUYHBIC, YACTHBIC U O0IUE; YCIOBHBIE,

e BBISBJISITH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYNS B
(axTax, TaHHBIX, HAOIIOIEHUSAX U YTBEPKACHUSX; MIPeUIarath KPUTEPHH IS
BBISIBJIICHHS 3aKOHOMEPHOCTEW U POTUBOPEUNN;

e JieNaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U MHYyKTUBHBIX
YMO3aKJIIOUECHUH, YMO3AKIIOUECHHI IO aHAJIOTHH;

e TPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(mpsiMbI€ ¥ OT IPOTUBHOT'0), BHICTPAMBATh APTYMEHTAIIMIO, IPUBOANUTH IPUMEPHI U
KOHTpHpUMEpPHI; 000CHOBBIBATH COOCTBEHHBIE CYXEHUS U BHIBObI;

e BBIOMpATH CHIOCOO pereHus yueOHOM 3a1aun (CpaBHUBATh HECKOJILKO BapUAHTOB
pelieHus, BbIoupaTh HarboJiee MOIXO AN ¢ YIETOM CaMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHEB).

BbazoBrie nccnenoBaTenbCKie IeHCTBHUS.

e HCIIOJIb30BaTh BOMPOCH! KaK MCCIICIOBATEIIbCKHI HHCTPYMEHT TIO3HAHWS,
(hopMynupoBaTh BOIPOCH], PUKCUPYIONIKE TPOTUBOPEUYHE, TPOOIEMY,
YCTaHABIIMBATh HCKOMOE | JaHHOE, (POPMUPOBATH THIIOTE3Y, ApTYMEHTHPOBATH
CBOIO TIO3UIIMIO, MHCHHE;

e TIPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIA SKCIIEPHUMEHT, UCCIICIOBAHHE TT0
YCTaHOBIJIEHUIO OCOOCHHOCTEW MaTeMaTHIeCKOro 00BEeKTa, SIBJICHHS, TIpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MeX Ay 00bEeKTaMH, SIBJICHUSAMH, ITPOLIECCaMH;

e CaMOCTOSTENHHO (popMyaHUpPOBATH 0OOOIICHHUS M BBIBOJIBI TIO pe3yiIbTaTam
MIPOBEJIEHHOTO HAOIOIEHUs, UCCIIEJOBAHMSI, OLICHUBATh I0CTOBEPHOCTH
MOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB U 000OIIICHHUIA;

e TIPOTHO3HMPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAK)KE BbIABUTaTh
MIPEIOJIOKEHHSI O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabota ¢ undopmarueii:

e BBIABJIATH JeUIUTHI HH(GOPMALIUH, TaHHBIX, HEOOXOIUMBIX I OTBETA HAa BOIIPOC
U JUIS pellieHus 3a/1auH;

e BBIOMpaTh HH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHbIX TUIIOB, aHATU3UPOBATH,
CUCTeMAaTU3UPOBATh U MHTEPIPETUPOBATH HH(GOPMAIUIO PA3TMYHBIX BUIOB U (HOpM
MIpe/ICTaBJICHHUS,

e CTPYKTYpHpOBaTh HH(GOPMAIIUIO, IPEJICTABISTH €€ B Pa3IMUHBIX hopMax,
WJUTIOCTPUPOBATH TpadudeckH;

e OILICHMBATh HAJAECKHOCTh UH(OPMALIMH IO CAMOCTOSATENBHO CHOPMYTUPOBAHHBIM
KPUTEPUSIM.

2) YHuBepcaabHble KOMMYHMKATHBHbBIE ICHCTBHUsI 00eCeunBaoT ¢(hOPMHUPOBAHHOCTD
COIIMANTbHBIX HABBIKOB 00OYYaIOIUXCS.

OO1enue:

e BOCIPUHHUMATH U (I)OpMYJ'II/IpOBaTB CYXXIACHHA B COOTBCTCTBHUU C YCIIOBUSIMHU U
OCIIIMHA O6IJ_[CHI/ISI; SICHO, TOYHO, 'PaMOTHO BBLIPAKATh CBOIO TOYUKY 3PCHUS B
YCTHBIX U MUCbMCHHBIX TCKCTAX, AABATb MOACHCHUA 110 XOAY PCUICHUA 3a/1a4H,
KOMMCHTUPOBATH HOHy‘IGHHLIfI PE3yIbTaT,



e B X0je 00CYX/IeHH 3a]]aBaTh BOIPOCHI MO CYIIECTBY 00CYXKIaEMOIl TeMBI,
po0OieMbl, peraeMoi 3aa4H, BEICKa3bIBaTh MJICH, HAIICICHHBIC HA TIOUCK
peLIeHus; CONOCTABIATh CBOU CYXKICHUS C CYKJICHUIAMU APYTUX YYaCTHUKOB
Juanora, oOHapyKMBaTh pa3IndyKie U CXOJCTBO MO3ULMI; B KOPPEKTHOU popme
(bopMyIHpOBaTh Pa3HOIIACHS, CBOM BO3PAXKEHHUS;

e IIPEACTABIIATH PE3YIbTAThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIEA0BaHus,
MIPOEKTA; CaMOCTOSTENHLHO BRIOMPATh (POPMAT BBICTYIUICHHS C YUETOM 33734
MpEe3EHTAMM U OCOOCHHOCTEN ayAUTOPHH.

CoTpyIHUYECTBO:

e TIOHMMAaTh U MCIOJIb30BaTh IPEUMYIIECTBAa KOMaHIHON U HHAUBUAYAIbHON pabOThI
IIPY pelIeHNH Y4eOHBIX 3a/1a4; IPUHUMATh LeJIb COBMECTHON JESITEIbHOCTH,
IJIaHUPOBATh OPTaHU3ALINI0 COBMECTHOM pabOThI, pacipenensiTh BUAbI padoT,
JIOTOBApUBATHCS, 0OCYXKJIATh MPOIIECC U Pe3yIbTaT pabOThl; 0000IIaTh MHEHUS
HECKOIBKHX JIIOJIEH;

e y4acTBOBATh B IPYIIOBBIX popMax paboThl (0OCYKIeHUS, 0OMEH MHEHHIA,
«MO3TOBBIC HITYPMbI» M WHbIE); BBIOJIHATH CBOIO YacTh pabOThI U
KOOPJIMHUPOBATH CBOM JIEHCTBUS C IPYTMMH YI€HAMU KOMaH/Ibl; OLICHUBATh
KayecTBO CBOETO BKJIaJa B OOIIMNA MPOIYKT IO KPUTEPHSIM, CPOPMYITHPOBAHHBIM
Y4aCTHUKAMU B3aUMO/JICHCTBUSI.

3) YHuBepcaabHbIC peryJassTUBHbIE JICHCTBUS 00€CIICUMBAIOT ()OPMUPOBAHUE CMBICTIOBBIX
YCTaHOBOK U ’KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranu3zanusi:

COCTaBJIATH IUIAH, AITOPUTM PELICHUs 33/1a4H, BBIOMPATh CIIOCO0 PElICHUs C yIEeTOM
UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh
BAapUAHTHI PELICHUN C yUeTOM HOBOM HH(pOpMAIIH.

CaMOKOHTPOJIb:

e BJIAJICTh HABBIKAMH MO3HABATEIBLHOUN peIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JEHCTBHUI M MBICIIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAAETh CIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIEcca U pe3yabTaTa pelIeH s MaTeMaTH4eCKOn
3aJa4y,

e TPEABUACTH TPYJHOCTU, KOTOPBbIE MOTYT BOSHUKHYTH MIPH PEIICHUH 331a4H,
BHOCHUTH KOPPEKTHUBBI B ICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, TaHHBIX,
HaWJEHHBIX OMIMOOK, BRISIBJICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3yNIbTaTa IIENId U YCIOBUAM, OOBSICHATH MPUYUHBI
JOCTHIKEHHS WM HEJOCTHXKEHUS PE3YIbTAaTOB JIEATENBHOCTH, HAXOIUTh OLITHOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

IIpeanMeTHBIE pe3yabTAThI

OcBoecHue y‘-IC6HOl“O KypcCa <<Anr66pa " HavdaJla MaTCMAaTUYICCKOTO aHalIn3a» Ha YPOBHC
CpCAHCTO O6H.[CTO 06pa3OBaHI/I$I JOJIDKHO obecreunBaTh JOCTHIKCHUC CIICAYIOMIUX
NpECAMCTHBIX O6pa3OBaTCJ'ILHLIX PE3yJIbTaTOB:



10-i1 kJaacce
Yuciia v BLIYUCICHUA

OHepI/IpOBaTI) IOHATUAMU . pAIUOHATIBHOC U I[GflCTBHTGJII)HOG qUCJIO, OOBIKHOBEHHAS U
JACCATUYHAasA I[pO6I>, ITPOLICHTHI.

BrmonmHaTe apI/I(bMeTI/I‘-IeCKI/Ie ornepanru ¢ pauiuOHAJIbHBIMHA U IleICTBHTG.HBHI:IMPI qHucJiaMu.

BoInosiHATh TpUOIMKEHHBIE BBIYMCIIEHUS, UCIIONIB3YS MTPaBUIIa OKPYTJICHUS, 1eaTh
MIPUKHJIKY U OLIEHKY pE3yJbTaTa BIYUCICHUM.

OnepupoBaTh NOHATUSAMU: CTENEHD C LEJIBIM TIOKa3aTeieM; CTaHIapTHas (popma 3amnucu
NEMUCTBUTENBHOTO YNCIIa, KOPEHb HATypaJIbHON CTENEHU; HCII0JIb30BaTh MOAX0IAIIYI0 (hOpMY
3aIUCHU ACVCTBUTEIBHBIX YUCEII JUISl PEIICHUs IPAKTUYECKHUX 3a/1a4 U MIPEACTABICHUS
JTAaHHBIX.

OnepupoBaTh NOHATUAMU: CHHYC, KOCUHYC W TAHT€HC ITPOU3BOJIBHOTO YIJIA; UCIIOJIb30BaTh
3aMMch MPOU3BOJILHOTO yria yepe3 oOpaTHbIEe TPUTOHOMETPUYECKHE (PYHKIINH.

YpaBHeHUsI M HEPaBEHCTBA

OnepupoBaTh MOHIATHSAMU: TOKJIECTBO, YyPaBHEHHE, HEPABEHCTRO; 1I€JI0€, PAIIHOHAIILHOE,
HMppaIMOHAIbHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YpaBHEHHE.

BoinmonHsATe mpeoOpazoBaHus TPUTOHOMETPUUYECKUX BHIPAKEHUHN U peliaTh
TPUTOHOMETPUYECKHUE YPAaBHEHUS.

BemoausaTe Hp606p330BaHI/IH LEIIBIX, paluOHAIIBHBIX 1 UPpPAllMOHAJIbHBIX Bpra)KeHI/Iﬁ u
peiaTb OCHOBHBIC THUIIBI LICJIBIX, PAIlMOHAIBHBIX U HppalllOHAJIbHBIX ypaBHeHI/Iﬁ u

HCPABCHCTB.

[IpuMeHSTh ypaBHEHHS U HEPABEHCTBA JIJIs PEIICHUs MaTeMaTUUYEeCKHX 3aja4 U 3a7a4 U3
Pa3IMYHbBIX 00JIaCTel HayKU U pealbHOU KU3HU.

MonenupoBaTh peaabHble CUTYaIluU Ha SI3bIKE alreOpbl, COCTABIATh BBIPAXKECHUS, ypaBHEHUS,
HEPaBEHCTBA MO YCIOBHIO 33Ja4H, UCCIEA0BATh MOCTPOCHHBIE MOJIENU C UCIIOIb30BaHUEM
amnmnapara anreopsl.

DyHKUUM U IPauKU

OmnepupoBaTh NOHATUAMU: QYHKIIHS, CIOCOOBI 3a1aHusl PYHKIMH, 001aCTh ONpeIeIeH s U
MHO>KECTBO 3HaueHUl QpyHKIMHU, TpaduK GYHKIUH, B3aUMHO 0OpaTHbIe (PyHKIUU.

OHepI/IpOBaTB TMIOHSATUSAMMU. YETHOCTb U HEYETHOCTD q)YHKI_II/II/I, HYJIN (1)YHI(LII/II/I, MMPOMCIKYTKHA
3HAKOIMMOCTOSAHCTBA.

Hcnonb3oBatk rpaduki GyHKIMNA U1 pelIeHNs ypaBHEHUH.



CtpouTth 1 uuTaTh rpauKu IMHEHHON (YHKINH, KBaAPATHIHOHN (PyHKIIMH, CTETIEHHON
(GYHKIUY C LIETBIM ITOKa3aTeNIeM.

Hcnosb3oBathk rpaduku GyHKIUN 1T UCCIICIOBAHUS TPOIIECCOB U 3aBUCUMOCTEH TPH
pelIeHu  3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB U PEAIbHOM KU3HU, BBIpAXKaTh (popmMynamMu
3aBUCUMOCTH MEXAY BEIIMUMHAMU.

Hauana MmaTeMaTH4YeCKOI0 aHAJIHM3Aa

OmnepupoBaTh MOHATUSME: TIOCIIEAOBATEILHOCTE, apu(MeTHIecKasi 1 reoOMeTprudecKast
MIPOrPECCHUH.

OrnepupoBaTh NOHATHSAMU: OECKOHEYHO YOBIBAIOIIAsl TEOMETPUUECKAs IPOTPECCHs], CyMMa
0ECKOHEYHO yOBIBAIOLIEH T€OMETPUYECKON TPOrPECCUU.

3aHaBaTB IOCI€A0BATCIIBHOCTU PAa3JIMYHbIMU croco0amu.

Hcnonb30BaTh CBOMCTBA MOCIEI0BATENILHOCTEHN U IPOTPECCUil AJIsl peLIeHUs pealbHbIX 3a/1a4
MIPUKIIATHOTO XapakTepa.

MHoxecTBAa U JIOTHKA
OnepupoBaTh NOHATHAMU: MHOKECTBO, OTIEpAIlH HAJl MHOKECTBAMHM.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar JUisi OMUCaHUs pealbHbIX MPOLIECCOB U
SIBIICHUH, TIPY PEILIEHUH 33/1a4 U3 APYruX y4eOHBIX IPEIMETOB.

OnepupoBaTh MOHIATHAMU: OTIPENICTICHUE, TEOPEMA, CICACTBHUE, T0KA3aTEIHCTBO.
11-i1 kaace
Yucya 1 BLIYUCTICHUA

OHepI/IpOBaTI) IOHATHAMMU . HATYPaAJIbHOE, 1I€JI0€ YUCIIO, MCIIOJIb30BaTh IIPU3HAKU ICIUMOCTHU
LOCJIbIX YHUCCJI, PA3JIOKCHHUEC YUCJIa HAa IIPOCTBIC MHOXKHUTCIIN AJIA pCHICHUS 3aaa4.

OnepupoBaTh NOHATUEM: CTEIIEHD C PALIMOHAIBHBIM I10KA3aTeJIEM.

OnepupoBaTh NOHATUAMMU: JIorapu(M YuCIIa, AeCATUUHbIE U HaTypaJIbHbIE JIOTapU(MBI.
YpaBHeHHUsS M HEPABEHCTBA

[TpuMeHsATH CBOMCTBA CTETEHU AJIs TPpeoOpa30oBaHus BRIPAXKEHUH; ONIEpUPOBATh MOHATUAMU:
[I0KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI I0KA3aTEIbHBIX
YPaBHEHUH U HEPABEHCTB.

BrimonHaTe npeoOpa3oBaHus BEIpaKEHUH, COAEPIKAIIMX Jorapu(MBbl; OIEpUpOBaTh

TMOHSATUSIMU. J'IOl“apI/I(bMI/IquKOC YPAaBHCHHEC U HEPABCHCTBO, pelIaTh OCHOBHBIC THUIIBI
JIOFapI/I(bMI/I‘-ICCKI/IX ypaBHeHI/Iﬁ " HCPABCHCTB.



Haxonuts pemenus NpocTenimux TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU. CUCTEMA JIMHEWHBIX YPABHEHUH U €€ pellieHUe; UCII0Ib30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHH NI PEIICHMS] IIPAKTUYECKUX 3aa4.

Haxonuts pemenuns npocTenmx CUCTEM U COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUN U
HEPaBEHCTB.

MonenupoBaTh peajabHble CUTYAl[UU Ha SI3bIKE allre0pbl, COCTABISATh BBIPAXKEHUS, ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI 10 YCIOBHIO 33Jja4H, UCCIIEA0BATh IIOCTPOECHHBIE MOJEIH C
HCI0JIb30BAHMEM allliapara anreopsl.

DyHKIUHN U TpaguKH

OnepupoBaTh NOHATUAMU: Tiepuoanyeckas GyHKIUS, TPOMEKYTKH MOHOTOHHOCTH
(GYHKIMY, TOYKH SKCTpeMyMa (pyHKLMH, HaubosIblllee 1 HAaMMEHblIee 3Ha4eHUsl (PyHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BaTh UX JJISl UCCIIEOBaHUS (DYHKIIMH, 3aJaHHON TpaduKOM.
OnepupoBaTh NOHATUAMU: TpadUKU MMOKA3aTEIbHOH, JorapupMuIecKon u
TPUTOHOMETPUUECKUX (YHKIIHH; n300pakaTh X HA KOOPAMHATHOM MIIOCKOCTU U

WCIIOJIb30BATH JUISl PEIICHNS YPABHEHUN U HEPaBEHCTB.

N3o06paxaTh Ha KOOPIMHATHOM TJIOCKOCTH IpadMKN TUHEHHBIX YpaBHEHUH U UCIIOJIH30BAThH
WX JUISl pEIIeHHs] CHCTEMBI IMHEHHBIX YpaBHEHUH.

Hcnonb3oBath rpaduku GyHKUUN U1 KCCIeI0OBAHUS POIIECCOB U 3aBUCUMOCTEH U3 IPYruX
y4eOHBIX TUCIUIUIHMH.

Havaja maTeMaTHYeCcKOIro aHAIU3A

OnepupoBarh MOHATUSAMU: HeTpepbIBHAs (DYHKIUS; TPOU3BOIHAS (PYHKIIMH; UCIIOIb30BATh
reoMeTpUYECKU U (PU3MUYECKU CMBICI POU3BOAHOM /ISl peLIeHHs 3a/1a4.

HaxoauTth mpou3BOIHBIE JIEMEHTAPHBIX (DYHKIIHMH, BEIYUCIIATH MPOU3BOTHBIE CYMMBI,
MIPOU3BEACHUS, YACTHOTO (YHKIIHA.

Hcnonn3oBarh MMPOU3BOAHYIO IJI UCCIICIOBAHUA (1)YHKI_II/II/I Ha MOHOTOHHOCTb U S5KCTPCMYMBI,
IMPUMCHSATH PE3YyJIbTAThI UCCIICAOBAHUA K IIOCTPOCHUIO T pa(bI/IKOB.

Hcnonn3oBarh MPOU3BOAHYIO JJI HAXOKACHUA HAWJITYUIICTO PCHICHUA B IIPUKJIAAHBIX, B TOM
YHUCJIC COIMMAJIbHO-OKOHOMHYCCKHX, 3aJadax.

OHepI/IpOBaTB TNIOHSATUSMU. nepBoo6pasHas[ U MHTETpall; IOHUMAaTh FeOMeTpI/I‘IeCKI/Iﬁ u
(1)H3HqCCKHﬁ CMBICJI UHTCI'pajia.

Haxonauth mepBooOpa3Hbie AMeMEHTAPHBIX (PYHKIIUN; BEIYUCISATH HHTErpal 1o GopmMyre
Herorona—Jleiionura.

Pemarsn MPUKIIAIHBIC 3a/1a4U, B TOM YUCJIC COLUATIbBHO-3KOHOMHUYCCKOI0 U (I)PI?»H‘ICCKOFO
XapakTepa, CpEACTBAMU MATCMATHYCCKOT'O aHaJIn3a.



Copaep:xxanue y4e0HOro Kypca
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Yucsia v BBIYUCTEHUS

Paumonansueie uncia. OOBIKHOBEHHBIE U IECATUYHBIE APOOH, MPOIIEHTHI, OECKOHEUHBIC
nepuoAndecKue Apoou. ApudmeTrndeckue onepalnny ¢ paluoHaATLHBIMH YHCIaMHU,
peoOpa3oBaHMsl YUCIOBBIX BbIpaxkeHui. [Ipumenenne npo6eil 1 mpoueHTOB JUIsl peleHHs
MPUKIIAHBIX 33/1a4 U3 PA3JINYHBIX OTPACIEH 3HAHUM U peabHOM KU3HU.

JelicTButenbHbIe yKciia. PalinonaapHbie 1 MppalMOHANIbHBIE YUCTa. ApU(METUUECKHE
OTIEpAINH C IEUCTBUTEIbHBIMU YUCIaMu. [IpuOamkeHHbIe BBIYUCICHHMS, TIPaBHIIa
OKPYIJICHHS, TPUKU/IKA U OI[EHKA PE3yJIbTaTa BBIUNCICHUN.

Cremnens ¢ 1enbiM nokaszareneM. CtanaapTHas Gopma 3amucH 1eHCTBUTEIBHOTO YUCIa.
Hcnonws3oBanne moaxoasiieit GopMbl 3aITUCH ICUCTBUTEIBHBIX YHCEIT JUISI PEIICHUS

MPAKTUYCCKUX 3aaa4 U MPCACTABIICHUA TaHHBIX.

ApubMeTnuecknii KOpeHb HATypaIbHOU cTeneHu. [[efcTBrs ¢ apu(pMETHICCKUMU KOPHIMH
HaTypaJbHOW CTETICHHU.

CuHyc, KOCHHYC U TaHT€HC YHCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHUHYC, apKTaHT'€HC
YHICIIOBOTO apryMeHTa.

YpaBHeHUsI 1 HEPABEHCTBA
ToxnecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUIECKUX BhIpaKeHUH. OCHOBHBIC TPUTOHOMETPHUECKHUE
hopmyIIBI.

ypaBHeHI/IC, KOPCHb YPABHCHMU. HepaBeHCTBO, peUICHUC HCPABCHCTBA. Merton HHTCPBAJIOB.
Pemenue nensix u ,Z[pO6HO-paLII/IOHaJ'ILHLIX ypaBHeHI/Iﬁ N HCPABCHCTB.

Pemenue HppanOHaJIbHbIX ypaBHeHI/Iﬁ H HCPABCHCTB.

Pemenne TPUTOHOMETPHUUCCKUX ypaBHeHHﬁ.

HpI/IMeHCHI/Ie ypaBHeHI/Iﬁ " HCPABCHCTB K PCHICHUIO MATCMATUYCCKUX 3a/la4 U 3a1a4 U3
Pa3JIMIHBIX oOmacrei HAayKu U peanLHoﬁ KH3HU.

DyHKUUM U TPauKu

Oynkiys, crocoos! 3ananust pyHkuuu. ['padux ¢pynxnun. Bzaumuo obparueie GpyHKIuu.



OO6nacTe onpeneneHuss 1 MHOKECTBO 3HaueHuil pynkiuu. Hymu dyakmuu. [Tpomexyrku
3HAKOMOCTOSIHCTBA. YeTHBIE M HeUeTHbIE (PYHKITUH.

Crenennast GyHKIUS C HATYpaJbHBIM U IIEJIBIM MOKa3aTeneM. Ee cBoiicTBa u rpaduk.
CsoiicTBa u rpaduk KOpHS N-ii CTENEHH.

Tpuronomerpryeckas OKpY>KHOCTb, OIIPEAEICHHE TPUTOHOMETPUUECKUX (PYHKIIMMA
YHUCJIOBOI'O apryMEHTA.

Hauana MmaTeMaTH4Y€CKOI0 aHAJIHN3a

IlocineqoBaTenbHOCTH, CIIOCOOBI 3aJaHKs OCIEA0BaTEIbHOCTEH. MOHOTOHHbBIE
MOCJIEI0BATEILHOCTH.

Apudmernueckas ¥ TeOMETpUUECKas nmporpeccuu. beckoHeuHo yObIBaromas
reomeTpuueckas nporpeccus. Cymma 6€CKOHEYHO yOBIBAIOIIEH T€OMETPUUIECKOM
nporpeccur. @opmysa CIOKHBIX TPOLEHTOB. MCIOMb30BaHUE MPOTPECCUH TS PELICHUS
peanbHbBIX 3a7a4 MPHUKIIATHOTO XapakTepa.

MHo:xecTBa U JIOTHKA

MHO3K€eCTBO, onepaluy HaJl MHOKecTBaMu. JlnarpamMmmel Oinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO anmnapara Jjsl OMCaHUs peaJIbHbIX MPOLECCOB U SIBJIICHUH, ITPU

pELIeHNH 3aJa4 U3 IPYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CIeJICTBHE, J0Ka3aTeIbCTBO.

11-1 kjace

Yucaa v BBIYHCTIEHUS

HarypanbsHbie u niensie yncna. [Ipu3Haku JeTMMOCTH HEITbIX YUCE.

CreneHb ¢ pallMoHaIbHBIM MoKa3aresieM. CBOICTBA CTENEHHU.

Jlorapudwm uyucna. JlecaTuyHbie U HaTypajIbHbIC JOTapru(MBI.

YpaBHeHus 1 HEPABEHCTBA

[IpeoOpaszoBanue BhIpaKEHUH, COAECPKAIINUX JTOTAPU(PMBI.

[IpeoOpazoBanHue BhIpaKEHUH, COAEPIKAIINX CTEIIEHHU C PAIlIOHATHHBIM MOKA3aTEIIEM.
[IpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[TokazaTenbHble ypaBHEHUS U HEPABEHCTBA.

HOFapI/I(bMI/I‘-ICCKI/IC YpaBHCHHA U HCPABCHCTBA.



Cucrembl TUHENHBIX YpaBHEHUH. PellieHre Npukiia HpIX 3a7a4d ¢ IOMOIIbIO CUCTEMBbI
JIMHEWHBIX YPABHEHUM.

CucremMbl 1 COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUM U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUM, CHCTEM U HEPABEHCTB K PEIIECHNI0O MAaTEMAaTUYECKUX 3a]1a4 U 3a7a4
U3 Pa3INYHBIX 00JIaCTe HAYKN U PeaTbHOM KU3HH.

DyHKIUH U rpaguKH

Oynkuus. [lepuonuueckue yHkuuu. [IpoMexyTku MOHOTOHHOCTH (QYHKIIMH. MaKCUMyMBbl
1 MUHUMYMBbI pyHkunu. Hanbomnbiiee 1 HauMeHblee 3HadeHne PyHKIUU Ha POMEKYTKE.

Tpuronomerprueckue QyHKIMH, UX CBOWCTBA U TPaQUKH.

[TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOICTBA U IpaUKH.
Hcnonws3oBanne rpadmkoB GyHKIUH IS peIICHUsT YPABHECHUH U JIMHEHHBIX CUCTEM.
Ucnonws3oBanne rpadukoB GyHKITUH IS KCCIICIOBAHUS TIPOIIECCOB U 3aBUCHMOCTEH,
KOTOpbI€ BOSHUKAIOT MPHU PELIEHUH 3a7a4 U3 APYrux yueOHBIX IPEIMETOB U pealbHOMN
KU3HU.

Hayana maTteMaTH4ecKoro aHajimsa

HenpepriBHbie hyHKIIMN. MeTo HHTEPBAIOB AJIsl PELICHUS] HEPABEHCTB.

[TpousBoanas Gpynkuuu. ['eomerpudeckuii 1 GU3NUECKUI CMBICI POU3BOTHOM.

[IpousBoiHbIE 371eMEHTApHBIX PYHKUIUNA. DOPMYIIbI HAXOKICHHS IPOU3BOIHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (YHKILIUH.

[IpumeHeHne MPoU3BOIHON K HCCIEA0BaHUIO (PYHKIIMN HA MOHOTOHHOCTD U SKCTPEMYMBI.
Haxoxaenne HaubompIiIero 1 HAaMMEHbBILEro 3HaYeHHs] GYHKIIMU Ha OTPE3KeE.

[IpumeHneHre NPoU3BOIHOM TSl HAXOXKICHHSI HAMTYYIIIEro PelIeHUs B IPUKIAIHBIX 3a]a4ax,
JUI OTIPEJIeIeHNUs CKOPOCTH TpoIiecca, 3aJaHHOTO (POPMYIION TN TPaQUKOM.

[TepBooOpa3nas. Tabmuia mepBooOpa3HbIX.

Wuterpan, ero reomerpuueckuii U puzndeckuii cMpici. Berarncnenne uarerpaia no popmyse
Herorona—JleiiOHUIA.
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