MYHUIIMITAJIBHOE BIOJUKETHOE OBIIIEOBPA30OBATEJIBHOE YUYPEK/IEHUE
«TEJIBMHHCKASA CPEAHAA OBIIEOBPA3ZOBATEJIBHAS IIIKOJIA»

PACCMOTPEHO COT'JTACOBAHO YTBEPXIAIO
Ha 3ace/laHlu «29» aBrycra 2023 roga Hupexktop MBOY
METOAMYECKOr0 COBETA 3am. qupekropa o YBP «Tenpmunckas COL»
ITporokom Ne 1 bo6una M. B. Jlynenxo T. H.
oT «29» aBrycta 2023 rona I[lpukaz Ne

ot «30» aBrycra 2023 rona

@“ﬁmm

PABOYAS TIPOTPAMMA
y4eOHOro Kypca
«AJireOpa U HaYajIa MATEMATHYECKOT0 AHAJIU3Q)
cpeaHero o01ero 00pa3oBaHus

Pa3paGorana:
Cawmoiinona JIroqmuina HukonaeBHa,
y4YUTENIb MaTEeMaTUKHU

2023r.



IosicHuTeALHAA 3aIIMCKA

PaGouas nporpamma yuebHOro Kypca «Anredpa v Hayajla MaTeMaTUYECKOTo aHalln3a» 6a30BOro
ypoBHs st o0yvaromuxcs 10-11-x knaccoB MBOY «Tensmunckas COLL» pa3paboTtana B
COOTBETCTBHUH C TPEOOBAaHUSIMU:

o ®enepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHnn GeaepaibHOro
rOCY/IapCTBEHHOT0 00pa30BaTEIIbHOTO CTaHIApTa CPEAHEro oomero oopasoBanus» (c
U3MEHCHHUSMH, BHECEHHBIMH MPHKa3zoM Munmnpocseienus ot 12.08.2022 Ne 732);

o mnpukaza MunmnpocsemieHus ot 18.05.2023 Ne 371 «O06 yTBepxkaeHuu ¢eaeparbHOR
00pa30BaTeNbHOI MPOrpaMMbl CPETHETO 00IIEr0 0Opa30BaHUY;

o mnpukaza Munmnpocsemierus ot 22.03.2021 Ne 115 «O6 yrBepxaenuu [lopsaka
OpraHMU3aIH U OCYIIECTBIICHUSI 00pa30BaTENbHOM IEATEIHHOCTH 10 OCHOBHBIM
0011e00pa3oBaTeIbHbIM IIPpOrpaMMaM — 00pa30BaTEIbHBIM IIPOrpaMMaM HauyalbHOIO
00111er0, OCHOBHOTO OOIIETO U CPETHEro O0IIero 00pa3oBaHUY,;

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOJIOTUIECKHE TPEOOBAHUS K OpraHU3aIHIM
BOCIHUTAHUS U 00yU€HUs, OTJBIXA U O3[JOPOBJICHUS JETEH U MOJIOICKI,
YTBEPKJACHHBIX IOCTAHOBJICHHEM IJIABHOTO caHUTapHOTO Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «'urueHnueckre HOPMaTUBBI U TPEOOBaHUSI K 00ECIICUECHHUIO
6e3omacHoCTH U (MiIK) OE3BPEAHOCTH IS YeoBeKa (haKTOPOB CPEIbl OOMTAHUS,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIaBHOTO caHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

e  y4eOHOTO MIIaHa CPETHEro O0IIero 00pa3oBaHus, yTBEPKIEHHOTO TpukazoM MbOY
«Tempmuackast COI» ot 29.08.2023 roga Ne 236 «O06 yTBep:kI€HUU OCHOBHOI
o0pa3oBaTeIbHON MPOrPaMMBI CPEIHEr0 00IIET0 00pa30BaAHMSY;

e (enepanbHOl paboueil mporpaMmbl yueOHOTO Kypca «Anredpa u Havana
MaTEeMaTHYECKOTO aHAIIN3a», KOTOPBIH BXOJUT B COCTaB YIeOHOTO TpeaMeTa
«MareMaTuka.

Pabouas nporpamma opreHTHpOBaHa Ha L[€€BbIE TPUOPUTETHI, CHOPMYIUPOBAHHbBIE B
¢benepanbHO paboyeil mporpaMMe BOCIIUTaHUS U B paboueit mporpamme BocnuTanus MbOY
«Tenpmunckass COLL».

Pabouas nporpamma yuebHoro kypca «Anredpa 1 Hayajla MaTeMaTUYECKOT0 aHalln3a» 0a30BOro
ypoBHs 11 o0yvaromuxces 10-11-x kimaccoB pazpabotana Ha ocHOBe DeepanbHOrO
rOCY/IapCTBEHHOTO 00Pa30BATEIFHOTO CTaHIapTa CPEAHEro o0IIero oopa3oBaHus, C y4eTOM
COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEIbBIAEMBIX K MATEMATHYECKOMY 00Pa30BaHUIO, U
TpaIUIMiA POCCHIICKOTO 00pa3oBanus. Peamu3arst mporpaMMbl 00eCIIeYHBaeT OBJIaICHHIE
KITIOYEBBIMHM KOMIETEHIUSAMH, COCTaBIISIONIMMHI OCHOBY Il CAMOPA3BUTHUS U HEMIPEPBIBHOTO
00pa3oBaHusl, IETOCTHOCTh OOMIEKYIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIHOTO PAa3BUTHS
JMYHOCTH O0YYaOLTHXCS.

Kypc anreOpsl 1 Hagaa MaTeMaTHYECKOTO aHAJIM3a 3aKJIaIbIBACT OCHOBY JUIS YCIEITHOTO
OBJIa/IEHUS 3aKOHaMU (PU3UKH, XUMHUH, OUOJIOTUH, TOHUMAaHHUs OCHOBHBIX TE€H/IECHIINH SKOHOMUKHU
1 OOIIIECTBEHHOM KM3HH, MTO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO UCIOIB30BATh UX B IOBCEAHEBHOM U3HU. B TO ke
BpEMs OBJIaJICHHUC a6CTpaKTHI)IMI/I " JIOTUYCCKH CTPOrMMU MAaTEMATUICCKUMHU KOHCTPYKIUAMHA
pa3BUBAECT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh HCTHHHOCTD YTBEPKICHHUS,
HCIO0JIb30BaTh 00001IEHNE U KOHKPETU3allMIo, abCTparupoBaHye U aHAJIOTHIO, (popMUpyeT
KpeaTHBHOE U KPUTHUECKOE MbIIIUIeHUE. B X0/1e n3ydeHus anreOpsl U Hayal MaTeMaTHYECKOTO



aHaJIM3a B CTApPIICH LIKOJIE yYaIUeCs MOIy4at0T HOBBIM OIBIT PEIICHUs IIPUKIIAJHBIX 3a1a4,
CaMOCTOSITEIILHOTO IIOCTPOEHUSI MATEMATUYECKUX MOZEIIEN PEealbHbIX CUTyallui U
MHTEPIIPETALMH IOJYyYCHHBIX PEIICHUN, 3HAKOMSATCS ¢ IPUMEPAMU MaTEMAaTUYECKUX
3aKOHOMEPHOCTEN B PUPOAE, HAYKE U B HCKYCCTBE, C BBIAAIOIIMMHCA MaTEMaTHYECKUMU
OTKPBITUAMH U UX aBTOPAMHU.

Kypc o0nagaer 3HaYUTEIEHBIM BOCIIUTATEIBHBIM IIOTEHIIATIOM, KOTOPBIN peain3yeTcs Kak 4epes
y4eOHBI MaTepuall, ClIoCOOCTBYIOIINH (POPMHUPOBAHNIO HAYYHOTO MUPOBO33PEHHSI, TaK U Yepe3
crienuduKy yaeOHOW AeATEIbHOCTH, TPEOYIOIIEH caMOCTOsITENbHOCTH, aKKypPaTHOCTH,
MIPOJOIDKUTEIHLHON KOHIIEHTPAIIM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJIyYSHHBIH pe3ysIbTar.

B ocHOBe MeToMKy 00ydeHHsI anreOpe U HayajJaM MaTeMaTUYeCKOro aHalnu3a JICKUT
JeSITeIbHOCTHBIN MPUHIUI O0yYEHUSI.

Crtpykrypa Kypca «Anredpa u Hauyajga MaTeMaTHYECKOTO aHAJIN3a» BKIIIOYAET CIEAYIOIINe
COJIepKaTeIbHO-METOJMUeCKUe TMHIH: «Uncna u BeraucieHus», «OyHKIUN 1 rpaduKmn,
«YpaBHEeHHS U HepaBeHCTBay, «Hauana MaremaTn4eckoro aHanusay, «MHOXKECTBA U JIOTHKa.
Bce ocHOBHbBIE coepKaTeNbHO-METOAMYECKUE JIMHUY U3Y4al0TCsl Ha IPOTSKEHUU JIBYX JIET
oOyueHus B CTaplIeii MIKOJe, eCTECTBEHHO JOIMOHAS IPYT Apyra U MOCTEIIEHHO HACKHIIAsACh
HOBBIMU TEMaMHU U pazjenaMu. J{aHHbII KypcC SIBISIETCSI UHTETPAaTUBHBIM, ITIOCKOJIBKY O0BEUHSET
B cebe cojiepKaHNe HECKOIbKUX MaTeMaTHYEeCKUX AUCIMILIUH: anredpa, TpPUrOHOMETPHS,
MaTeMaTHUYECKUN aHalIu3, TEOpUs MHOXKECTB U Ap. [1o Mepe Toro kak yuaniuecs oBiIaeBaloOT BCe
0ojee NIMPOKUM MaTEMaTHYECKHUM alllapaToM, Y HUX MOCIeAoBaTeIbHO (hopMUpyeTcs u
COBEpIIEHCTBYETCSl YMEHUE CTPOUTh MAaTEMAaTUYECKYIO MOJIENIb PEAIbHOM CUTyallH, IPUMEHSITh
3HaHUS, IOJy4YEeHHBIE B Kypce «Asrebpa 1 Hayana MaTeMaTHYeCKOro aHAIM3ay, 7Sl PeLIeHUs
CaMOCTOSITENTLHO C(OPMYITHMPOBAHHON MaTeMAaTHIECKOH 3a/1a4H, a 3aTeM HHTEPIPETHPOBATh
MOJIy4YEHHBIN Pe3yNbTaT.

CopepxarenbHO-MeToIMYecKas TMHUS «Hucna u BEIUMCIICHUS 3aBepIlaeT (OpMHUPOBaHHE
HaBBIKOB UCIIOJIb30BaHUS JIEHICTBUTENBHBIX YHCEIl, KOTOpOE ObUIO HaYaTO B OCHOBHOM IiKoJje. B
CTapluiel 1mKkosie 0codoe BHUMaHue yaensiercsd GopMUPOBAHUIO TPOUHBIX BHIYMCIUTEIBHBIX
HaBBIKOB, BKJIIOUAIOIIMX B c€0s HCIIOIb30BaHHUE PA3IUUHBIX ()OPM 3aMUCH JICHCTBUTEIBHOTO
YHUCJIA, YMEHUE PALMOHAIIBHO BBIIOJIHATH JEUCTBUS C HUMH, AENIaTh IPUKHUJIKY, OLICHUBATh
pe3yabTar. OOyyaromuecs NoIy4atoT HaBbIKA MPUOINKEHHBIX BBIYMCICHUHN, BBIIOTHEHUS
NeNCTBUI ¢ YrciiaMy, 3alIMCAaHHBIMU B CTaHIapTHOM (opMe, HCIIOIb30BaHUS MAaTEMAaTHYECKUX
KOHCTAHT, OLICHUBAHHUS YHCIIOBBIX BBIPAKCHUM.

JIuHus «YpaBHEHUs U HEPABEHCTBA» peallu3yeTcsl Ha MPOTSHKEHUHU BCero 00y4eHHs B cTapIieit
IIKOJIE, TOCKOJIBbKY B KaXKJIOM pazjiesie MPorpaMMbl IPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIINX
3agad. OOyyarommuecs OBJIa/IeBalOT Pa3IMUYHbIMU METO/IaMU PEIIEHUS LETbIX, PALMOHATbHBIX,
UppalMOHATIbHBIX, MTOKA3aTENbHBIX, JIOTApU(PMUIECKIX U TPUTOHOMETPUYECKUX YPaBHEHUH,
HEpPaBEHCTB U UX cucTeM. [loyueHHbIe YMEHHS NCTIOIB3YIOTCS TIPU MCCIeI0OBaHUN (QYHKIUH C
MTOMOLUIBIO TPOU3BOJHON, PEICHUH MPUKIIAJAHBIX 33]1a4 U 33]1a4 Ha HaX0X/IeHUE HauOOIbIINX U
HaMMEHBIINX 3HaueHUH QyHKIMU. JlaHHas coeprkaTenbHast JMHUS BKIIOYAET B ce0sl TaKKe
(dbopMHpOBaHNE YMEHU BBIIOJIHATH pacyeThl o hopmynam, mpeodpa3oBaHUs LETbIX,
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAK)KE BBIPAXKECHUH,
COJIEpKALIMX CTENEHH U orapu@msl. biaronaps u3ydeHuro areOpandeckoro Mmarepuaia
MPOUCXOJUT JaJIbHEHIIee pa3BUTHE aITOPUTMHUYECKOTO U aOCTPAKTHOTO MBIIICHHS! YYaAIIUXCs,
(dbopMUpPYIOTCS HAaBBIKU J€TYKTUBHBIX PacCyXJIeHUM, paboThl C CHMBOJIbHBIMU (hOpMaMH,
MPEJCTaBICHNUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE pPaBEHCTB U HEpaBeHCTB. Anredpa
npeaiaraer 3QpQeKTUBHbIE HHCTPYMEHTHI JUISl PEIICHUS TPAKTUYECKUX U €CTECTBEHHO-HAYUYHbIX
3a]1a4, HarJIsJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.



CopepxarenbHo-MeTonuYecKas THHUS «DYHKIIUU U TpadUKI» TECHO MEPEIUIETACTCs C IPYTHMH
JIMHUSAMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 33/1a€T MOCIEA0BATEIbHOCTD U3yUEHUS
Matepuaia. M3ydyeHue cTeneHHol, moka3aTeabHOH, JorapupMIUUECKOi U TPUTOHOMETPHYECKUX
GbyHKIMH, UX CBOMCTB U IrpaMKOB, UCIIOIb30BaHUE (QYHKIIUH JIJIs pelIeHus 3a/1a4 U3 APYrux
y4eOHBIX PEAMETOB U PEATBbHOM KU3HU TECHO CBS3aHO KaK C MATEMaTHUECKUM aHAIM30M, TaK U
C pelIeHHeM ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM Gompiioe BHUMaHUE YAENseTCs
(hOopMHPOBAHKIO YMEHUS BBIpaXKaTh (POpMyJIaMH 3aBUCUMOCTH MEXIY Pa3UYHBIMU BEIIUYHMHAMH,
UCCIIeIOBATh MOTy4YeHHbIE (PYHKIIMH, CTPOUTH UX rpaduku. MaTtepuai 3Toil coaepKaTeabHOM
JIMHUY HALIEJIEH HAa Pa3BUTUE YMEHUI U HABBIKOB, IO3BOJIIOIIMX BBIPAKaTh 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B Pa3IMYHON (popMe: aHATMTUUYECKOH, Tpaduueckoii u cioBecHou. Ero uzyuenue
CIOCOOCTBYET Pa3BUTHIO AITOPUTMHYECKOTO MBIIUICHHUS, CIOCOOHOCTH K 00OOIICHHIO 1
KOHKPETH3al1H, UCIIOJIb30BAaHUIO AHAJIOTHUM.

CopepxarenpHas 1uHuA «Hauana MaTeMaTH4eCKOrO aHaIM3a» MI03BOJISIET CYLLIECTBEHHO
paclIMpUTh KPYr Kak MaTeMaTHYECKUX, TaK M MPUKIIAAHBIX 3a7a4, JOCTYIHBIX 00y4aromumes, y
KOTOPBIX MOSIBIISICTCS BO3MOYKHOCTB HCCIIEI0BATh U CTPOUTH rpaduKu QyHKIUN, ONIPEIEIIATh HX
HauOoJIbIINE U HAMMEHbIINE 3HAYCHMs], BEIYUCIATH IUI0aau GUryp 1 00beMbl TeJ, HaXOAUTh
CKOPOCTH M YCKOPEHHS IIpoLeccoB. JlaHHas coeprKaTebHas IMHUSA OTKPBHIBAET HOBBIE
BO3MO>XHOCTH IIOCTPOEHUSI MATEMATUYECKUX MOJEIIEH peabHbIX CUTYalUil, HAXOXKACHUS
HaWJIy4lIero PelieHus B IPUKIAIHBIX, B TOM YHCJIE COMAIBHO-D)KOHOMUYECKHUX, 3a1a4ax.
3HaKOMCTBO C OCHOBaMM MaTeMaTHYECKOT0 aHaIN3a COCOOCTBYET pa3BUTHIO a0CTPAKTHOTO,
(hopMabHO-IOTUYECKOTO M KPEATHBHOTO MBIIIICHHUS, (JOPMUPOBAHUIO YMEHHI pacrio3HaBaTh
IIPOSIBJICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U UcKyccTBe. O0yuaromuecs: y3HaroT O
BBIJJAIOIIMXCS PE3YJIBTATAX, IIOJIYYCHHBIX B XOI€ PA3BUTHS MAaTEMAaTUKH KaK HayKH, U UX aBTOPaXx.

CopepxarenpbHO-MeTOINYECKas JIMHUS «MHOXKeCTBa U JIOTUKa» B OCHOBHOM ITOCBSIIIEHA
3JIEMEHTaM TCOPUU MHOXKECTB. TeOpETUKO-MHOXKECTBEHHBIE IIPEICTABICHUS [IPOHU3BIBAIOT BEChH
KypC LIKOJIbHOM MaTeMaTUKH U IIpejiaraloT Haubosiee yHUBepCaabHbIN S3bIK, 00BEANHSIOMNN
BC€ pa3Jiebl MATEMATUKU U €€ IIPUIOKEHUH, OHU CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE
JUCLUIIINHBI B €IMHOE 1ienoe. [103ToMy BakHO 1aTh BO3MOKHOCTb IIKOJBHUKY ITOHUMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHON MAaTEMaTUKH U UCIIOIb30BATh €I0 IS
BBIPQ)KEHUS CBOMX MBICIIEH.

B kypce «Anrebpa 1 Hauana MaTeMaTHYECKOT0 aHAIN3a» MPUCYTCTBYIOT TaK)K€ OCHOBBI
MaTeMaTHYeCKOr0 MOJIETUPOBAHUS, KOTOPbIE MPU3BaHbl CPOPMUPOBATH HABBIKU TTOCTPOEHUS
MoJIesIel peasIbHBIX CUTYallui, UCCIIEIOBAHUS 3TUX MOJIeNel C MOMOIIbIO anmnapaTa ainreopsl 1
MAaTEMAaTUYCCKOTO aHAJIM3a U UHTCPIIPETAU MTOJTYYCHHBIX PE3YJIbTATOB. Takue 3aJaHus
BIIJIETEHBI B KaXIbII U3 Pa3/I€JI0B IPOrPaMMBbl, IOCKOJIBKY BECh MaTEpHall Kypca IIHPOKO
HCIIOJIB3YCTCA OJId pCUHICHUA NPUKIIAJHBIX 3a/1a4. HpI/I PEIICHUHN PCAJIbHBIX IMMPAKTUYCCKHUX 3aJ1ayd
yJaluecsi pa3BUBalOT HaOII01aTeIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
abcTparupoBarbcs, UCIOJB30BaTh AHAIOTHIO, 00001IaTh U KOHKPETU3UPOBATh MPoOIEMYy.
JlesaTenbHOCTD 10 (POPMUPOBAHMIO HABBIKOB PELICHUS MPUKIIAJAHBIX 33/1a4 OpraHu3yeTcs B
Ipolecce U3y4eHHs BCeX TeM Kypcea «Anredpa 1 Hadyajga MaTeMAaTHYeCKOTI0 aHaIu3ay.

B y4eOHOM I1aHe Ha M3yYeHHE Kypca aareOphl M Hadal MaTeMaTHIeCKOTO aHaIn3a Ha 0a30BOM
ypOBHE OTBOAUTCA 2 yaca B Henenro B 10-m kiacce u 3 yaca B Hezento B 11-M kiacce, Bcero 3a
nBa rojga ooyuenus — 170 gacos.

21.]'[5{ peanmaulxm HpOFpaMMBI I/ICHOJ'IBSYIOTCﬂ yqe6HHKH, }IOHYHICHHI)IG K UCITOJIB30BAHUIO l'[pI/I
pealn3any UMEIOIUX TOCYIaPCTBEHHYIO aKKPEAUTAIINI0 00pa30BaATENbHBIX IPOTPAMM
Ha4aJIbHOTO OOIIET0, OCHOBHOTO OOIIETO, CPEHEr0 001Iero 00pa3oBaHus OpPraHU3aIUsIMH,



OCYUIECTBIISIOMMMHU 00pa30BaTENbHYIO AESTEIBbHOCTD, IPUKa30M MUHIIPOCBEIIEHUS OT
21.09.2022 Ne 858:

e Maremaruka. AnreOpa 1 Hadajga MaTeMaThdeckoro anainusa, 11 kimacc/ Mepsisik AT,
Homuposckuii JI.A., ITononckuii B.b., Sxup M.C.; nox penakuueit [logonsckoro B.E.,
OO0111ecTBO € OrpaHUYEHHOM 0TBEeTCTBEHHOCTHIO M3narensckuil nentp «BEHTAHA-
I'PA®»; AxunonepHoe obmectBo «M3narensctBo "lIIpocBemenne’»;

e Maremaruka. AnreOpa 1 Hadajga MaTemMatudeckoro anainusa, 10 kimace/ Mepaisik AT,
Homuposckuii JI.A., ITononckuii B.b., Sxup M.C.; nox penakuueit [logonsckoro B.E.,
OO0111ecTBO € OrpaHUYEHHOM 0TBEeTCTBEHHOCTHIO M3narensckuil nentp «BEHTAHA-
['PA®»; AxunonepHoe obmectBo «M3narenscTBo "lIpocBemenue’».

DNeKTPOHHBIE 00pa30BaTEIILHEBIC PECYPCHI, JOMYIIEHHBIC K HCIIOJIB30BAHUIO MPHU PeaTn3aiiun
MUMEIOIINX TOCYIApPCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTEIbHBIX MPOrPaMM HavaJIbHOTO OOIIETO,
OCHOBHOTO 0O0IIIer0, CpeIHero odmero oopasoBanus npukazoM Munnpocsemenus ot 02.08.2022
Ne 653:

e DnexkTpoHHBIN 00pa3oBaTenbHbIi pecypc «JloMamnue 3aaanus. Cpeanee oOriee
obpa3oBanue. Anreopa», 10-11 kmacc, AO «M3natenscrBo "[IpocBemenue'y;

e Tpenaxep «O6mako 3HaHU». Maremaruka. 10 kimacc, OO0 «Dusukon JIado»;

e Tpenaxep «O6mnako 3Hanuit». Marematuka. 11 knace, OOO «Puzuxon Jlad».

Ilnanupyembie pe3yjbTaTbl 0CBOEHUSI YUEOHOT0 Kypca

OcBoenue yueOHOTo Kypca «Anredpa u Hauajaa MaTeMaTHYeCKOT0 aHAIHM3a» JOIKHO
o0ecreunBaTh TOCTHKEHUE HA YPOBHE CPEIHETO 00IIero 00pa3oBaHus CIEAYIOMUX JMYHOCTHBIX,
MeTamnpeIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbBIX PE3yIbTaTOB:

JINYHOCTHBIE PE3YyJAbTAThI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTpaMMbl yueOHOTo mpeaMera «MareMaTHKa»
XapaKTEPUIYIOTCSL:

Fpamancxoe BOCIIMTaAHME.

c(OPMHPOBAHHOCTBIO I'PAXKJAHCKOM MO3UIIUHN 00YYaIOLIErocsi KaKk aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11eCTBa, MPEACTaBIEHUEM O MaTEMaTHUECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, ABICHHM, IPOLEyp IPaxIaHCKOro 00IIiecTBa
(BBIOOPBI, OMIPOCHI | TIP.), YMEHUEM B3aUMO/ICHCTBOBATH C COIIMATLHBIMU HHCTUTYTAMH B
COOTBETCTBHUH € UX (YHKIIMAMHU M Ha3HAUEHUEM.

IIarproTnyeckoe BOCIMTAHUE!

Cc(OPMHPOBAHHOCTHIO POCCUMCKOI IpaXK1aHCKOM MIACHTUYHOCTH, YBAXKEHUS K IPOILIOMY U
HAaCTOSIIIEMY POCCUICKOM MAaTEMAaTHKH, IIEHHOCTHBIM OTHOILIEHUEM K JIOCTUKEHUSM POCCUMCKUX
MAaTE€MaTUKOB U POCCUMCKOM MAaTEMAaTUYECKOU LIKOJIbI, K UCIIOJIb30BAHUIO OTUX JTOCTUKEHUH B
JIpYTUX HayKax, TEXHOJOTHUSX, cpepax SKOHOMHUKH.



JlyXOBHO-HPABCTBEHHOI'0O BOCIINTAHNS .

OCO3HAaHHEM JIYXOBHBIX IEHHOCTEH POCCUICKOT0 Hapoa; chopMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, STHYECKOTO MMOBEICHHMSI, CBA3aHHOIO C MPAKTHUYCCKUM MPUMEHEHUEM JTOCTH)KCHUI
HAYKH U JCATSIbHOCTHIO YICHOT0; OCO3HAHHEM JINYHOTO BKJIaJ[a B TIOCTPOCHHUE YCTOHYUBOIO
Oymymiero.

IcTeTHYECKOE BOCIUTAHHE:

9CTCTUYCCKUM OTHOUICHUEM K MUPY, BKIIO4Yas 3CTCTUKY MATCMATUYCCKUX 3aKOHOMepHOCTeI7I,
O6’beKTOB, 3a1a4, pemeHHﬁ, paCCYX(HeHHﬁ; BOCIIPUUMYHBOCTBIO K MATEMATUYCCKUM aCIICKTaM
Pa3JIMYHBIX BUAOB UCKYCCTBA.

duznyeckoe BOCIUTAHME:

cOpPMUPOBAHHOCTHIO YMEHHSI IPUMEHSATh MaTeMaTHYECKHE 3HAHUS B HHTEpEcax 340pOBOTO U
Oe3omacHOro 00pasa KM3HU, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 37I0POBBIO (310pOBOE
nuTaHue, cOaaHCHPOBAHHBIN PEXKHUM 3aHATUIN U OTIbIXA, PErysipHast pU3nUecKas aKTUBHOCTB);
(1)I/I3I/I‘-IGCKOFO COBCPHICHCTBOBAHUA, IIPH 3aHATUAX CHOpTI/IBHO-OSﬂOpOBHTGHBHOﬁ ACATCIIbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPY/ly, OCO3HAHHEM LIEHHOCTH TPYAOIIO0MS; HHTEPECOM K pa3Iu4HbIM cepam
podecCHOHATLHOM IeATEIPHOCTH, CBSI3aHHBIM C MATEMATUKOW U €€ MPUIIOKCHUSIMH, YMCHHEM
COBEpIIaTh OCO3HAHHBIN BBIOOP OyAyIIeH npodeccuu U pearTn30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TUTAHBI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MATEMATHYECKOMY 00pa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEU KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKHUX 33/1a4 MaTEMaTUYECKON HAIIPaBIECHHOCTH.

IKOJIOrH4ecKoe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTHIO IKOJIOTUYECKOHN KYIbTYPhl, HTOHUMAHUEM BIMSHUS COLUAIBHO-
9KOHOMMUYECKHUX MPOLIECCOB HA COCTOSHUE TPUPOJHOMN U COLIUAIBHOM Cpezibl, 0CO3HAHUEM
rJ100aJIbHOTO XapaKTepa IKOJIOTHYECKUX NMPoOJIeM; OpUeHTaluel Ha TPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUH [T pellieHus 3a/1a4 B 00JIaCTH OKPYXKAOLIEeH cpeibl, IUIaHUPOBaHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX MOCJIEACTBUN Ui OKPYKAIOIIEH CPENIbI.

HeHHOCTI/I HAY4YHOI'0 NMO3HAHUA !

c(OPMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH 1 0OIIECTBEHHOM MPaKTUKH, TOHUMaHUEM MaTeMaTUYECKON HayKu Kak cqepbl
YEJIOBEUECKOU JIEATEIbHOCTH, 3TAIIOB €€ Pa3BUTHUS U 3HAYUMOCTH JJI Pa3BUTHUS LIUBUIIN3ALINY,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKH U MAaTEMaTUYECKON KyJIbTYpOU KaK CpPEICTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIIATH IIPOCKTHYIO U MCCIIE0BATEIbCKYIO IEATEIbHOCTD HHINBUIYAIBHO U

B IpymIe.
MeTanpeaMeTHbIe pe3yJibTAThI

MeranpeaMeTHbIe pe3ybTaThl OCBOSHUS MTPOTPaMMBbI y4eOHOTO Kypca «Anredpa 1 Hadasa
MaTeMaTUYECKOT0 aHAJIW3a» XapaKTepPU3YIOTCs OBJIaJIEHUEM YHUBEPCATbHBIMU



NMO3HABATEJIbHBIMU JICHCTBUSIMHU, YHUBEPCATbHBIMU KOMMYHUKATUBHBIMH JI€UCTBUSIMH,
YHUBEPCATbHBIMU PETYJISITUBHBIMU JEHCTBUSIMH.

1) YHuBepcaibHbic MO3HABATEJIbHbIE JICHCTBUS 00CCIICYMBAIOT (OPMUPOBAHUE OA30BBIX
KOTHUTHBHBIX IIPOLIECCOB 00yYaOmuXcsi (OCBOCHHE METO/IOB MIO3HAHHS OKPYKAFOLIETO MUPA;

NPUMEHEHHE JIOTUYIECKUX, UCCIIEIOBATEIILCKUX OIepalliii, YMEHUI padoTaTh ¢ MHPOpMAIHEH).

baszosrle jornueckue nelicTBUA.

BBISIBIISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKH MAaTEMAaTHIECKUX OOBEKTOB,

HOHATHUH, OTHOIEHUH MEXy HOHATUAMH; GOPMYJINPOBATh ONPEACICHUS IOHATHUH,
yCTaHaBJIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMNA, OCHOBAHUS JJIs1 00001ICHHS
Y CPaBHEHUs, KPUTEPUU IIPOBOJIUMOTIO aHAIN3A;

e BOCHPUHUMATH, GOPMYIHPOBATH U IPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIBHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIIKE; YCIOBHBIE,

e BBIBJIITH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IIPOTUBOPEUHs B (PaKTax,
JAaHHBIX, HAOJIIOJICHUSIX M YTBEP)KICHUSX; IpeJlaraTh KpUTEPUH AJIs BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUYUH;

e JleJaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, I€IyKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIO4YECHNUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

e TIPOBOJHTH CAMOCTOSITEIBHO J0KA3aTeIbCTBA MATEMAaTHICCKUX YTBEPXKICHUH (IIpsIMbIC 1
OT MPOTHUBHOT0), BEICTPAUBATh ApT'yMEHTAIIUIO, IPUBOIUTH IPUMEPBI M KOHTPIIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOBI,

e BBIOMpATh CIOCOO peleHus yueOHO 3a1aun (CpaBHUBATh HECKOJIbKO BapUAHTOB

peleHus, BEIOUpaTh HanboIee NOAXOAAINN ¢ Y4ETOM CaMOCTOATENbHO BbIAEIEHHBIX

KPHUTEPHUEB).

Bba3oBrie uccneaoBaTenbCcKue HeﬁCTBHH:

e HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT MTO3HAHUS,
dbopMyIHUpOBaTh BOMPOCHI, PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, YCTaHABINBATh
HCKOMOE U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApPTyMEHTUPOBATH CBOIO MO3HUIIHIO,
MHEHHE;

e TIPOBOJUTH CAMOCTOSITENIBHO CIIJIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIIEOBAHUE TIO
YCTaHOBJIEHHIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, sIBJIEHMS, ITpolLecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXIYy O0OBEKTaMH, SIBICHUSMHU, IPOIIECCAMU;

e  CaMOCTOATENHbHO (HhOpMYIHUPOBATH 0O00OIIEHHS U BBIBOJIBI IO PE3yIbTaTam
MIPOBEJICHHOTO HAOIIOIEHNS, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOTYYSHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUH,

e IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATh MPEATOI0KEHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanueii:

e BBIABJIATH Ae(PUINTHI HHPOPMALIUH, TAaHHBIX, HEOOXOMMBIX JJIsi OTBETa HA BOIIPOC U
JUISl peIeHUs 3a/1a4H;

e BBIOMpaTh HHPOPMALIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATS,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HH(GOPMAIUIO Pa3IMUHBIX BUAOB U (HOpM
[IPE/ICTABIICHHUS,

e CTPYKTYpHpPOBaTh HH(OPMAIUIO, IPEJICTABIATH €€ B Pa3IMUHBIX (opMax,
WITIOCTPUPOBATH rpauuecKy;



e OIICHMBATH HAJICKHOCTh MH(POPMALIUU IO CAMOCTOSTENEHO C(HOPMYITUPOBAHHBIM
KPUTEPUSM.

2) YHuBepcaibHbIe KOMMYHHMKATHBHBIE JICHCTBISI 00ecrieunBaoT c(hOPMUPOBAHHOCTh
COIIMAJIbHBIX HAaBBIKOB O0YYarOIINXCSI.

O01enue:

e BOCIPUHUMATH U POPMYJIUPOBATH CYKIECHUS B COOTBETCTBUM C YCIOBUSAMU U LEISIMU
0OLIEHMS; SICHO, TOYHO, TPAMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTAaX, 1aBaTh MIOSICHEHUS 110 X0y PELICHMs 3a1a4i, KOMMEHTUPOBATh
IIOJIYYEHHBIN pe3yJIbTar;

e B X0J€ 00CYXKIECHHUs 3aaBaTh BONPOCHI 10 CYLIECTBY 00CYK1aeMOI TeMBbI, IPOOIEMBI,
pelaeMoii 3a1auu, BbICKA3bIBATh UJIEH, HALIEJIEHHBIE HA [TIOMCK PELIEHUS; COIIOCTABIIATh
CBOMU CYXJIEHUS C CYKACHUAMU JPYIUX YYaCTHUKOB Juajora, oOOHapyXUBaTh pazInuue
¥ CXOJICTBO TIO3HIIMH; B KOPPEKTHOU (hopme PopMyTHUpoBaTh pa3HOTIIACHS, CBOH
BO3pa)KCHHUS;

e TPEICTABIIATH PE3YJbTAThl PELLICHUS 3aJ]a4l, IKCIIEPUMEHTA, UCCIIEA0BaHuUs, IPOEKTA,;
CaMOCTOSITENIbHO BBIOMPATh (hopMaT BBICTYIICHUS C YYETOM 3aJ1ad [IPE3eHTALH U
0COOEHHOCTEN ayqUTOPHH.

COpr,I[HI/I‘ICCTBO:

e TIOHUMATh U UCIIOJIB30BATH MPEUMYIIECTBA KOMaH/HOW ¥ WHAWBUAYAIBHONW PaOOTHI IpH
PCIICHUN y‘-Ie6HBIX 3aaa4, IIpUHUMATh LCIIb COBMECTHOM ACATCIIbHOCTH, IIJIAHUPOBATH
OpraHHU3alUI0 COBMECTHOM PabOTHI, paclipeaessiTh BUIBI PadOT, JOrOBAPHBATHCH,
00cyXJaTh NPOLECC U PE3YyIbTaT padbOThl; 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

e YYacTBOBAaTh B IPYIMIIOBBIX popmax padoTel (00CykaeHHS, 0OOMEH MHEHHUI, «MO3rOBbBIC
HITYPMBI» M UHBIC); BBITIOIHATH CBOKO YaCTh pabOThI M KOOPIUHUPOBATH CBOU JICHCTBUS
C IpYTMMH YJ€HaMHU KOMaH/bl, OLIEHUBATh Ka4eCTBO CBOETO BKJIAa B OOIIMHA MPOIYKT
10 KpUTEpUsIM, CHOPMYIHPOBAHHBIM YYACTHUKAMHU B3aUMOACHCTBHUS.

3) yHI/IBepCaJ'ILHHe peryjJsiTuBHbIC HeﬁCTBHH 00ecreunBarOT (I)OpMI/IPOBaHI/IC CMBICJIOBBIX
YCTAaHOBOK U JKU3HCHHBIX HABBIKOB JIMYHOCTH.

Camoopranuzanus:

COCTaBJIATH IJIaH, AJITOPUTM pEIICHUs 3a/1auM, BHIOMPATh CIIOCO0 PEIIEHHUs C YIETOM UMEIOIINXCS
PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BApUAHThI
pelIeHnii ¢ y4eTOM HOBOW MH(pOpMaLIUH.

CaMOKOHTpOJIB:

e BIIAJIETh HABBIKAMH IMO3HABATEIHHON peIeKCHH KaK OCO3HAHUS COBEPIIIAEMBIX
JIEHCTBUI W MBICTUTEIBHBIX TIPOIIECCOB, UX PE3YyIbTATOB; BIAJETh CIOCOOAMU
CaMONIPOBEPKH, CAMOKOHTPOJISI POLIECCA U PE3YJIbTATa PEIICHUS] MaTEMAaTUYECKON
344U,

e TPEABUACTH TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh MPU PEIICHUU 33]1a4l, BHOCUTh
KOPPEKTHUBHI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATENCTB, TAHHBIX, HalIEHHBIX
OIINOOK, BBISIBIEHHBIX TPYIHOCTEH;



e OLIGHWBATh COOTBETCTBUE PE3YJIbTATA IEH U YCIOBUSIM, OOBSICHATH IPUYUHBI
JTOCTYOKCHUS WIIH HEJIOCTHIKEHUS PE3YJIbTATOB JIEATEILHOCTH, HAXOIUTh OIINOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IIpenmeTHbIe pe3yJbTaThl
OcBoeHue yueOHOro Kypca «Anredpa 1 Hadalla MATeMaTHYECKOTO aHAIN3a» Ha YPOBHE CPEIHEro

o0miero o0pa3oBaHus JOJHKHO 00ECIICUMBATh TOCTHIKEHHE CIICAYIOLIUX MTPEAMETHBIX
00pa3oBaTEeNbHBIX PE3YIbTATOB!

10-# KJIace
‘Incna U BBIYUCJICHUA

OHepI/IpOBaTB IMOHATHAMU. PALlTMOHAIIBLHOE 1 JEUCTBUTEIILHOE YHCIIO, OOBLIKHOBEHHAS U
JcCATHYHAaA I[p06b, IIPOUCHTEI.

BremoaHATE apI/I(i)MCTI/I‘-ICCKI/IC ornepanru ¢ palvOHAJIbHBIMU U IIGIZCTBHTCHLHLIMI/I qucCJiaMu.

BoinonHATe npuOIMKEHHBIE BBIYUCICHUS, UCIIONb3Ys [IpaBHila OKPYIJIEHUs, AeJaTh IPUKUIKY U
OLICHKY pe€3yJIbTaTa BBIYUCIICHUM.

OnepupoBath MOHATUSIMH: CTEIICHB C ISJIBIM ITOKa3aTelieM; CTaHIapTHas Gopma 3amucu
JEHCTBUTENBHOTO YMCIIa, KOPEHb HATypaJIbHOM CTETIEHU; UCIIOIb30BaTh MOAXOIAIIYI0 (hopMy

3alluCHu Ilei/JICTBI/ITeJH)HI)IX YHUCCI OJid PpCIICHUA IMMPAKTUYCCKHUX 3a/iad U MPCACTABIICHHUA JaHHbIX.

OnepupoBarh MOHATHSAMH. CHHYC, KOCHHYC U TaHT'€HC ITPOU3BOJIBHOTO YIJIa; UCIOIb30BaTh
3aIUCh MPOU3BOJIBHOTO YIjla yepe3 o0paTHbIe TPUTOHOMETPUYECKUE (PYHKIIUH.

YpaBHeHHS U HEPABEHCTBA

OrnepupoBath MOHIATUSIMH: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO; 11€JI0€, PAallMOHATIBHOE,
HppaLMOHATILHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPAaBHEHUE.

BrimonHsATe mpeoOpazoBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH U pelIaTh TPUTOHOMETPUUECKUE
YpaBHEHUS.

BoinonHATe npeoOpazoBaHus LHENbIX, PALIMOHAIBHBIX U UPPAIMOHATIBHBIX BHIPAXKEHUN U pelIaTh
OCHOBHBIE THUIIBI LENIBIX, PALlMOHAIBHBIX U UPPALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATHh ypaBHEHNS U HEPABEHCTBA JUUIS PEIICHHS] MaTEMAaTHYECKUX 3a]1a4 U 3a7a4 U3
pa3nu4HbIX 001acTell HAYKH U PeaNbHOM KU3HU.

MOI[CJ'II/IpOBaTB PCAIBHBIC CUTYAallU Ha A3bIKC aJ'Il"erBI, COCTAaBJIATH BBIPAKCHHA, YPABHCHUA,
HCPaBCHCTBA 110 YCJIOBUIO 3aJla4H, UCCICI0BATE TOCTPOCHHBIC MOJCIN C UCITIOJIb30BaAHUEM

ammapara anreopsbl.

DyHKIUH U TPagUuKH



OmnepupoBaTh MOHATUAMU: (PYHKIHS, CIIOCOOBI 3a1aHUs (PYHKIMH, 001aCTh ONpEaeIICHUS 1
MHOXECTBO 3HaueHUH QyHKIMH, rpaduK GyHKIIMH, B3AaUMHO 00paTHbIC (DYHKITHH.

OmnepupoBaTh MOHATUSAMH. YETHOCTh U HEYETHOCTb (DYHKIIMH, HYIH (QYHKIIUU, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

Hcnonw3oBath rpaduku GyHKIUN I peIICHUsT YpaBHEHUH.

CtpouTth ¥ uuTaTh rpaduKu JIUHEHHON (DYHKIIMH, KBAIPATHIHON (DYHKIIMH, CTCTICHHOW (PYHKITUN
C LIEJIBIM [T0KA3aTEJIEM.

Wcnonb3oBate rpaduku GyHKUIUN U UCCIIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEN MPH PEIICHUN
3aJa4 U3 APYrux y4eOHBIX MPEIMETOB U pealibHOW )KU3HH; BBIPAXKaTh (OPMYJIaMU 3aBUCUMOCTH
MEXy BEJIMYNHAMH.

Haugaja MmaTeMaTH4€CKOI0 aHAJIH3Aa

OnepupoBaTh NOHATUSAMHU: I10CIIEA0BATEIBLHOCTD, apu(hMeTHUECKas U reoMeTpuiecKas
[IPOrPECCUHU.

OrnepupoBaTh MOHATHIMH: OECKOHEUHO YOBIBAIOIIAs TEOMETPUYECKAst IPOrPECCHs, CyMMa
0ECKOHEYHO yOBIBAIOIIEH reOMETPUIECKOM MPOTPECCHH.

3aI[aBaTI) MOCJICA0OBATCIIBHOCTU pa3JINYHbIMU croco0aMu.

Hcnonp30BaTh CBOICTBA MOCIEI0BATENILHOCTEN U IPOIPECCHUI 111 pELIEHMSI peaJIbHbIX 3a/1a4
MPUKIIQJHOTO XapakTepa.

MHo:xecTBa M JIOTHKA
OHepI/IpOBaTI) IMOHATHAMU. MHOXXCECTBO, OIICpallMM HAaJl MHOXXCCTBAMM.

Hcmonn3oBaTh TGOpCTI/IKO-MHO)KeCTBeHHHﬁ amnmnapar ajis OImvucCaHusa p€ajJbHbIX IMMPOLCCCOB U
HBJ'IeHI/II\/’I, IIpU pCUICHUH 3a1a4 U3 JPYIrux y‘le6HBIX MpeaAMCTOB.

OHepI/IpOBaTI) IOHATHAMU. OIIPEACIICHUE, TCOPEMA, CJIICACTBUC, 10KA3aTCIbCTBO.

11-1 kaacce
‘Inc.na MU BBIYUCJ/ICHUA

OHepI/IpOBaTI) IMOHATHAMU. HATYPAJIbHOE, LICJIOC YHCII0, MCIIOJIb30BAaTh NMPU3HAKU ACITIUMOCTH
LEJIBIX YUCECII, PA3JIOKCHUEC YK Clla Ha ITPOCTBIC MHOXKUTCIIN IJId PCIHICHUA 3a1a4.

OnepupoBaTh NOHATHEM: CTENIEHb C PAIMOHAJIBHBIM I10KA3aTEIIEM.
OnepupoBath NOHATHAMHU: JIOTapuM Yucia, JECATUYHbIE U HaTypaJIbHbIE JIOTapU(MBI.

YpaBHeHHs U HEPABEHCTBA



[TpuMeHSTH CBOICTBA CTETIEHU ISl TPe0Opa30BaHUs BEIPAXKEHUI; OepUpOBaTh MOHATHAMU:
IIOKa3aTeIbHOE YPAaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIC THIIBI IOKA3aTEIbHBIX YPaBHEHUN
U HEPaBEHCTB.

BoinonusaTe mpeobpazoBaHus BEIpAKEHHM, COIepKalIUX Jorapu(mbl; oreprupoBaTh NOHATUIMU:
norapuMUYECKOe ypaBHEHUE ¥ HEPABEHCTBO; PEIIaTh OCHOBHBIC TUIIBI JIOTAPU(PMHUUIESCKUX
YPaBHEHUW U HEPABEHCTB.

HaXO,I[I/ITB peICHUA HpOCTCﬁMHX TPUTOHOMETPHUYICCKHUX HEPABCHCTB.

OnepupoBarh NOHATHAMM. CUCTEMA JIMHEWHBIX YPABHEHUN U €€ PEIICHUE; UCIIO0Ib30BaTh CUCTEMY
JIMHEWHBIX YPaBHEHUM U1 PEIICHU IPAKTUYECKUX 3a1ad.

Haxomuts perienust npocTeHIINX CUCTEM U COBOKYITHOCTEH pallMOHANbHBIX YPaBHEHUN U
HEPaBEHCTB.

MonennpoBaTh peanbHble CUTYallud Ha A3bIKE ajareOpbl, COCTaBIISITh BhIPAXKEHNUS, ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 3a/1a4M, UCCIIEI0BaTh IIOCTPOECHHBIE MOJIEIH C
HCII0JIb30BaHUEM alrapara ajareOphl.

DyHKIUH U TPaGUKH

OnepupoBaTh NOHATUAMHU: IepHOANYEcKast QYHKIMS, TPOMEKYTKM MOHOTOHHOCTH (DYHKIUH,
TOYKH IKCTpeMyMa (PyHKIMHU, HauOoJbIIee U HAUMEHbIIIee 3HAUYCHUS (DYHKITMH HA TIPOMEXKYTKE,;
UCIOJIb30BATh UX JJIS UCCIIEOBAHUS (DYHKLINH, 3alaHHON TpapUKOM.

OnepupoBaTh NOHATUAMHU: IPaUKU NOKA3ATEIbHOM, JOrapuPMHUUECKON U TPUTOHOMETPUUECKUX
¢byHKIMl; 1300paXkaTh UX Ha KOOPIAUHATHOW TUIOCKOCTH M UCTIOIB30BATH JJISl PEIICHUS

ypaBHEHUI U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM MIOCKOCTU TpaUKK JTUHEHHBIX YpaBHEHUH U UCIIOJIb30BaTh UX
JUISl pELIEHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBaTh Fpaq)I/IKI/I (I)YHKLII/Iﬁ AJIL UCCIICAOBAHUS ITPOUCCCOB U 3aBHCHUMOCTEH U3 APyrux
y‘l€6HI>IX JUCIHUIIINH.

Hauana MmaTeMaTH4eCKOI0 aHAJIHN3Aa

OnepupoBaTh NOHATUSAMU. HENIPEPBIBHAS (QYHKIUS; MPOU3BOJHAS (DYHKIIMU; UCTIONIb30BATh
reoMeTpUUYeCcKUil U GU3NYECKUI CMBICI IPOU3BOIHOMN ISl pELISHUS 3aa4.

HaxoauTh npou3BoaHbIE 3JIeMEHTAPHBIX (QYHKIIUH, BBIYUCISATH TPOU3BOIHBIE CYMMBI,
MPOU3BECHNUS, YACTHOTO (PYHKITHUI.

Hcnonp30BaTh MIPOU3BOIHYIO AJIS HCCIeI0BaHUs (PYHKIIMM HA MOHOTOHHOCTB M 9KCTPEMYMBI,
MIPUMEHSTh Pe3yJIbTaThl UCCIIEIOBAHUS K IOCTPOEHHUIO rPpaUKOB.

Hcnons3oBaTh MPOU3BOAHYIO JJII HAXOKACHUA HAWITYUIICTO PCHICHUS B ITPUKJIAAHBIX, B TOM
YHCJIC COIUAJIbPHO-OKOHOMHWYCCKUX, 3aJa4dax.



OmnepupoBath MOHATUSAMU: TIEPBOOOpaA3HAs U MHTETPAJ; TOHUMATh T€OMETPUUYECKUH 1
(bu3n4ecKkuii CMbICI UHTErpaa.

HaxoauTs mepBooOpa3Hbie 2JIeMEHTapHBIX (DYHKIIHIA; BRIYHCIISATH UHTETpall o (hopmyrie
Herorona—JleiiOuuma.

PemraTe IIPUKJIAAHBIC 3a/1a4M, B TOM YHCJIC COONUAJIbHO-O3KOHOMHNYECKOTO U (bI/ISI/I‘IeCKOl"O
XapakTepa, CpECACTBAMU MAaTEMATUUCCKOT'O aHaJIN34a.

Copepxxanue yueOHOro Kypca

10-i kiIace

Yuca ¥ BLIYUCTIEHHASA

Panmonanesubie uncna. OOBIKHOBEHHBIE U IECATUYHBIE IPpOOU, IPOLICHTHI, OECKOHEUYHBIC
MepUuoNYECKe Apoou. ApudMeTHIECKUE ONepalliy ¢ PAaIlMOHAIBHBIMU YHCIIaMH,
peoOpa30BaHuUs YMCIOBBIX BhIpaXKeHHU. [I[pumMenenune 1podeii U MpOLEeHTOB IS peIIeHUs
MPUKIAAHBIX 33724 U3 Pa3JIMYHBIX OTpaciieil 3HaHUN U peaJbHOM KU3HHU.

JlelicTBUTEIBHBIE YKCIia. PalinoHanbHbIe U UpPAIlMOHANIBHBIC YK ClIa. ApU(METHUSCKHE ONepaIuu
C IEHCTBUTENBHBIMU YncIaMu. [IpruOIMKeHHBIC BRIYUCIICHUS, TIPABHUIIA OKPYTIICHHS, TPUKUIKA U
OLICHKA PE3YJIbTaTa BBIUMUCICHUH.

Crenens ¢ nensiM mokasaresnem. CraHgapTHas (Gopma 3amucH JeHCTBUTEILHOTO YUCIA.
Hcrnonp30BaHue MOIXOAAICH (DOPMBI 3aIMCH TCHCTBUTEIIBHBIX YUCEI AJI PEIICHUS

MPAKTUYCCKUX 3aJa4 U MMPEACTABIICHUA JaHHBIX.

ApudpmeTrueckuil KOpeHb HaTypaibHOU cTeneHu. JlefcTBUs ¢ apupMETHUEeCKUMH KOPHIMU
HaTypaJIbHOM CTEIIEHHU.

CuHycC, KOCUHYC U TaHT€HC YHCIOBOIO apryMeHTa. ApKCUHYC, apKKOCHUHYC, ApKTaHI'€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHHs M HEPABEHCTBA
ToxnecTBa u TOXKIECTBEHHbIE TPE0OPa30BAHUS.

IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUYECKHUE
(bopMyIIBI.

YpaBHeHHUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHne HepaBeHCTBAa. MeTo ] MUHTEPBAJIOB.
Perienue nemnsx U ApoOHO-PAIMOHANBHBIX YPABHEHUH U HEPABEHCTB.
Pemrenne nppanoHanbHBIX YpaBHEHUN U HEPABEHCTB.

Pemenne TpuroHoMeTpu4ECKUX YpaBHEHHM.



[IpuMeHeHrEe ypaBHEHUI U HEPABEHCTB K PEILICHUI0 MATEMaTUYECKUX 3a]a4 U 3a7a4 U3
pa3IUYHBIX 00JIacTel HAYKH U PEATbHON KU3HH.

DOYyHKUMH U TPapuKu
Oynkius, crocoosl 3ananus pynkun. ['padux Gynkun. Bzanmuo odparnbie QyHKIHH.

OO6nactp ornpeneneHuss © MHOXKECTBO 3HaueHui pynkiun. Hynu ¢pyakmum. [pomexyTku
3HAKOIMOCTOSHCTBA. UeTHbIe U HeUeTHbIE (DYHKIINH.

CrenenHast GyHKITUS C HATypaIbHBIM U IIETBIM MTOKa3zateneM. Ee cBoiicTBa u rpaduk. CBoiicTBa
rpaduk KOpHS N-i CTETEHHU.

Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPeIeICHHE TPUTOHOMETPUUECKUX (PYHKIIHI YUCIOBOTO
aprymeHra.

Hauana MmaTeMaTH4eCKOI0 aHAJIH3Aa

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHusA HOCJ'I@I[OBB.TGJ'IBHOCTGIZ. MOHOTOHHBIC
IIOCICI0BATCIBHOCTH.

ApudmeTrdeckas U TeOMETpHUYECKast IPOrPECCUU. beCKOHEUHO yOBIBAOIIAs TEOMETPUYECKAs
nporpeccusi. Cymma OeCKOHEUHO yObIBaOIIel reoMeTpuueckoil mporpeccun. @opmysa ClOKHbBIX
MPOLEHTOB. Mcnonb30BaHue MpOrpeccuu ISl PELICHUsT PEaIbHbIX 33/1a4 MPUKIAJHOTO XapaKTepa.
MHo:xecTBa U JIOTHKA

MHoXxecTBO, onepanuu HajJ MHOkecTBamu. J(narpammel Ditnepa—BenHa. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO arnmapara JJisl ONMCaHUs pEAJIbHBIX MPOLECCOB U SIBIICHUM, PHU

PCUICHUHU 3a1a1 U3 APYIrux y‘Ie6HBIX npeaAMCETOB.

OHpeHCHCHI/IC, TeOpEMa, CICACTBUC, 1OKA3aTCIILCTBO.

11-i1 kaace

Yuciia 1 BbIYHCICHUSA

Hatypanbnble u nensle yncia. [I[pu3Haky 1e1MMOCTH LEIbIX YHCE.

CreneHs ¢ palMOHAIBHBIM ITOKa3areaeM. CBOWCTBA CTENEHH.

Jlorapudm ymcna. JlecaTudHbIe U HATYpaIbHbIE JIOTapU(MBI.

YpaBHeHHsI M HEPABEHCTBA

IIpeoOpa3oBanue BBIpAXEHUN, COAECPIKAIIMX JIOTAPU(MBI.

[IpeoOpa3oBanue BBIpAXKEHUN, COAECPIKAIMX CTEIICHH C PAllMOHAIBHBIM MTOKa3aTeJIeM.

IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.



IlokazarenbHble ypaBHEHHUS U HEPABEHCTBA.
Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA.

Cucrembl TMHEHHBIX ypaBHEHUH. Perenne npukiaaHbIX 3aa4 ¢ IOMOIIBK CUCTEMBI JINHEUHBIX
YpaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTEl HAYKH U PEANbHOM KU3HU.

DOYyHKUMH U TPapuKu

Oynxkius. [lepuoanyeckue pynkuuu. [IpoMexxyTKn MOHOTOHHOCTH (DYHKIMU. MakCUMyMBI U
MUHUMYMBI GyHKIMU. Hanbonbliee 1 HauMeHbllIee 3HaueHue (PyHKIUN Ha IPOMEKYTKE.

Tpuronomerpuieckne GyHKINU, UX CBOHCTBA U Tpa(UKH.
[lokazarenbHas u Jorapudmuueckas GyHKLIUU, X CBOMCTBA U IpadUKH.
Hcnons3oBanue rpadukoB QYHKINN I PEIICHUS] YPAaBHECHUH M IMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB GyHKIUN A1 MCCIEI0BAHUS IPOLIECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 APYTrUX YU€OHBIX IPEIMETOB U PEAIbHOM KU3HHU.

Havajia MaTeMaTH4eCKOI0 aHAJIM3a
HenpepriBable pyHKIIMU. MeTon HHTEPBAJIOB /JIsl PELICHUS] HEPABEHCTB.
ITpousBonnas ¢pynkuuu. ['eomerpuueckuit 1 Gpu3nUecKuii CMBICIT TPOU3BOAHOM.

[Tpou3zBosHbIe Ar1eMeHTapHbBIX (YyHKIMNA. DOpMyIIbl HAX0KIEHNUS TPOU3BOTHONH CYMMBI,
MIPOU3BEICHUS U YACTHOTO (PYHKIIMH.

[IpumeneHne Mporu3BOJHON K HCCIIEI0BAaHUIO (DYHKIIMH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenne HanOoIbIIero 1 HAMMEHbIIET0 3HaUYeHNUs (DYHKIIMU Ha OTpe3Ke.

[IpumeHneHne Mpou3BOIHON sl HAXOXKIACHHS HAWTYYIIIEro PEeIIeHUs] B PUKIAIHbIX 3aa4ax, JIsl
OIIpeJIeJIEHUs] CKOPOCTH Ipolecca, 3a1aHHOr0 (OpMYIIOi MK TpauKoM.

IlepBooOpaznas. Tabnura nepBooOpa3HbIX.

WuTerpan, ero reomeTpudeckuii U Gu3ndecKuii cMpIci. Berancnenue uaterpana mo popmyie
Herorona—JleitOHuUIA.



TemaTuyeckoe NIIAHUPOBAHUE

10-1 kJaacce
KoanuecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undpoBbie)
/o pa3/ieJIoB H TeEM Kontpoabubie | [IpakTu4eckne |  ogpazoBaTeabHbLIe
NMPorpamMmbl Bcero P
padoTbI padoTbI pecypesl
DNEeKTPOHHBIN
MiOsKecTEd o0OpazoBaTebHBIN
S pecypc «lomarnue
P IUI 3amanus. Cpennee
JIEACTBUTENILHBIX YUCEIL.

1 14 1 obmiee obpazoBaHue.
Paunonanbhbie Aunrebpay, 10-11
yYpaBHEHUS U CHACE AO’
HEepaBEHCTBA '

p «M3parenbpcTBO
"IIpocBemienue"»
Tpenaxep «O06ako
Oyakmu 1 rpaduky. o
YHKI pag 3HaHui». MaTeMaTuka.

2 | CremeHs C LEIBIM 6 10 xnace. 000

[oKasarejieM '
«Duzukon JIad»

Apudpmernueckuii

KOpEHb N-i cTeneHu.

3 | UppanuonansHbie 18 1
ypaBHEHUS U
HEpaBEHCTBA
Dopmybl
TPUTOHOMETPUH.

4 | P 22 1
Tpuronomerpuyeckue
ypaBHECHUS

5 ITocaenoBaTeIbHOCTH U 5
POrpeccuu
IToBTOpEHME,
00o001IeHne,

6 » 3 1
CUCTEMAaTH3AINAA
3HAHUH

OBHIEE KOJIMYECTBO 68 4 0

YACOB I10 ITPOT'PAMME




11-1 kiace

KounyecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBanme

Ne a3/1eJI0B U TeM (undpposnic)

u/m | PA3A Beero | KOHTPOIbHBIE | TIpaKTHUECKHE | oGpazoaTebHbIe
HpOrpamMMbI paboThb pa6oThbI pecypebl

ONEKTPOHHBIN
Crenens ¢ .
o0pa3oBaTeNbHbIi
paloHaIbHbIM
pecypc «Jlomainue
[I0KA3aTEeJIEM.
3aganus. CpengHee
ITokazarenbHas
1 (byHKLI 12 1 obmiee oOpazoBaHue.
yH i Anrebpay, 10-11
ITokaszaTenbHble
ABHEHUS U ace, AO
P «3parenscTBO
HEpPaBEHCTBA " "
IIpoceemenue™»
Jlorapudmuueckas Tpenaxep «O0mako
byHKIHSA. 3HAHUI».

2 | Jlorapudmuyeckue 12 Maremaruka.
ypaBHEHUS U 11 xmacc, OO0
HEpaBEHCTBA «DwusukoH Jladc»
Tpuronomerpuyeckue

3 GbyHKINU U UX TpaduKH. 9 1
Tpuronomerpuyeckue
HEpPaBEHCTBA
[IpousBonHas.

4  |IlpumeHnenue 24 1
MIPOU3BOJHOMN

5 Wurerpai u ero 9
MIPUMCHCHHUS

6 | Cuctemsl ypaBHEHHI 12 1

7 HatypanbHble u nenbie 6
qucna
[ToBTOpEHME,

8 | 0000OuieHue, 18 2
CUCTeMaTH3alus 3HAaHHUHA

OBIIEE KOJIMYECTBO 102 6 0

YACOB I10 ITPOTPAMME
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