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IlosscEHUTENBLHAA 3aIIUCKa

PaGouass mporpamma mo ydeOHOMY TpeaMeTy «ainrebpa W Hayajia MaTeMaTHYeCKOTrO

aHajli3a» Ha YPOBHC CpeaAHEro o6mero O6pa3OBaHI/I${ COCTaBJICHA Ha OCHOBC:

®enepanpHoro 3akona «O06 oOpaszoBanmu B Poccuiickori ®enepanun» ot 29.12.2012
Ne273-03;

®depnepanpHoro 3akoHa oT 24 ceHTs0ps 2022 r. Ne 371-®3 «O BHecEeHWU M3MEHEHUW B
Oenepanbhbiii 3akoH «O0 oOpasoBanun B Poccwiickoit ®Denepanum» u cTaThl 1
®denepanbHoro 3akoHa «O0 00s13aTenbHBIX TpeOoBaHMAX B Poccuiickoit denepanuny;
IIpukaza MunucrepctBa mnpocsemenuss PO or 12.08.2022 r. Ne 732 «O BHeceHuu
U3MEHeHU! B (enepajabHbIil TOCYIapCTBEHHBIM 00pa3oBaTEeIbHBIA CTaHIAPT CPEIHEro
o0miero oOpa3oBaHMsl, YTBEPKIACHHBIA MPUKa30M MHHHCTEPCTBA 00pa30BaHUS U HAYKU
Poccuiickoit ®enepanyu ot 17 mast 2012 No413»

[Ipukaza MunucrepctBa npocsemienus: Poccuiickoit ®enepannu ot 18.05.2023 Ne 371
"O0 yrBepxkuenun ¢eaepaabHOl 00pa30BaTEIbHONW MPOTPAMMBI  CPEIHEro O0OIIero
obpazoBanus" (3apeructpuponat 12.07.2023 No 74228)

TpebGoBanuii Kk pe3ylnbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTENbHON MPOTrpamMMbl
cpenHero obmiero oopazoBanus, npeacraBieHHbx B PI'OC COO;

OenepalibHON 00pa30BATEIHLHOM MPOTPAMMEBI CPEIHETO 00IIero odpazoBaHus (manee -
®OIT COO) pazpaboranHoil B cooTBeTcTBUU C [lopsiakom pa3paboTKH M yTBEP:KICHUS
benepanbHBIX OCHOBHBIX 00111€00pa30BaTeNbHBIX TPOrPaMM;

npukaza MunnpocBemenuss Poccum ot 18.05.2023 Ne 371 «O06 yrBepx)aeHuu
dbenepabHON 00pa30BaTEIHFHOM MPOrPaMMBbl CPEIHETO 00Iero odopasoBaHus» (Ianee —
OOII COO0);

®denepanbHO pabodeit mporpaMMbl CPETHETO O0IIEro 00pa3oBaHus MO MPEIMETY;
Pa6oueit nporpammel Bociutanust MBOYCOLI um. M.IO. JIepmonTOBa c. 3acedHoe;
ITpukaza Munnpocsenenust ot 22.03.2021 Ne 115 «OO6 yrBepxxaenun Ilopsaka
OpraHW3alMi ¥ OCYIIECTBICHUS O00pa30BaTEILHON NEATEIBHOCTH 110 OCHOBHBIM
o0mieo0pa3oBaTeIbHBIM IPOrpaMMaM — 00pa3oBaTENbHBIM MpOrpaMMaM HaudyalbHOTO
00111eT0, OCHOBHOTO OOIIETO U CPEIHETO 00IIero 00pa30BaHUIY;

CIl 2.4.3648-20 «CaHUTapHO-3MMJIEMHOJIOIMYECKHE TpeOOBaHUS K OpPraHU3aALUsAM
BOCIIUTaHMS U O0YYEHUS, OTJbIXa U O3JOPOBICHUS IETEH U MOJIOJIEKH», YTBEPHKAECHHBIX
IIOCTaHOBJICHMEM TJIABHOI'O CAHUTAPHOTO Bpaya oT 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «['murneHndyeckne HOPMATUBHI W TpPeOOBaHHS K OOECTICUCHHIO
6e3omacHOCTH M (WiM) O€3BpEeAHOCTH JUIs uesloBeKa (haKTOPOB cpellbl OOMTaHUs,
YTBEPKJICHHBIX IOCTAHOBJICHUEM IIaBHOTO caHUTAapHOro Bpaya oT 28.01.2021 No 2

[Tonoxxenust o pabGoueil mporpamme y4eOHBIX MPEIMETOB, KYpCOB, MOAYJIEH, KypcoB
BHeypouHoi1 nesarenbHOocTH MBOYCOIII nm. MLIO. JIepmoHTOBA C. 3acedHoe.

Pabouas mporpamMmma OpHEHTHPOBAaHA Ha IEJEBBIE MPUOPUTETHI, CPOPMYIHUPOBAHHBIC B
dbenepanbHOl pabouel mporpamMme BOCIUTAaHUS W B pabodeil mporpamMme BOCTUTAHUS
MBOYCOUI um. M.1O. JlepmoHTOBa C. 3aceuHoe.

Pabouas nporpamma yuebGHOro Kypca «Anredpa n Hadajla MaTEMaTHYECKOIro aHaINu3a» 0a30BOro

ypoBHs nsi oOywaromuxcst 10-11-x  kmaccoB pa3paboraHa Ha ocHOBe DenepanibHOTO
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rOCyJapCTBEHHOTO 00pa30oBaTeIbHOIO CTAaHAAPTa CPEAHEro OOINero oOpa3oBaHMs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPeOOBAHUH, MPEABABISEMBIX K MaTeMaTH4eCKOMY O00Opa3oBaHMIO, U
TpPaguIMiA pPOCCHIiCKOTO oOpa3oBaHus. Peanuzamus mporpamMmbl 00€CIEUYHMBACT OBJIAJCHHE
KJIFOYEBBIMM KOMIIETEHLUSAMH, COCTaBJISIOIIMMU OCHOBY JJISI CAMOPA3BUTHUS U HENPEPHIBHOIO
00pa3oBaHusi, LEIOCTHOCTh OOMIEKYIbTYPHOTO, JUYHOCTHOTO M II03HABATEILHOIO Pa3BUTHS
JUYHOCTH 00YYarOLIUXCS.

Kypc anre6pel u HauaJl MaTeMaTHYECKOIO aHalW3a 3aKJaJbIBaCT OCHOBY MJIS YCIEIIHOIO
OBJIQJICHUSI 3aKOHaMM (U3MKH, XUMHUM, OHOJOIMH, IIOHMMAaHMS OCHOBHBIX TEHJCHIMN
HKOHOMHKH U OOIIECTBEHHOH XKU3HH, MO3BOJSIET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMITBIOTEPHBIX TEXHOJOIHMSX, YBEPEHHO MCIIOJIb30BaTh UX B IOBCEIHEBHOW XHU3HU. B Toxe
BpEMA OBJIAACHHUC a6CTpaKTHBIMI/I " JIOTUYCCKHU CTPOTHUMU MATCMATHYCCKUMH KOHCTPYKIUAMU
pa3BUBaeT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTUHHOCTh YTBEPXKICHMS,
UCIIONIb30BaTh 0000IIEHHE M KOHKPETH3alulo, abCTparupoBaHUE U aHAJIOTUIO, (hopMHUpPYET
KpPEaTUBHOE M KPUTHUYECKOE MbIIUIeHHE. B Xo/e u3ydyeHus anreOpbl U Hayaja MaTeMaTHYECKOTO
aHaju3a B cTapliei MIKoje yyalluecs MOJIy4yaloT HOBBIA OIBIT PELICHUs MPUKIAJHBIX 3a]ad,
CaMOCTOATCIIBHOT'O MMOCTPOCHUA MaTEMATHYCCKHUX MOI[GJIGfI PCATBbHBIX chyauHﬁ u
UHTEpIpEeTallid TOJIyYEHHBIX pPELIeHUH, 3HAKOMATCS C MIpPUMEpPaMU MaTeMaTHYeCKHX
3aKOHOMEPHOCTEN B MPHUPOJE, HAYKE U B HCKYCCTBE, C BBLAAIOIIMMUCA MATEMaTUYECKUMH
OTKPBITUSIMH U UX aBTOPAMH.

Kypc obGiagaer 3HaYMTENbHBIM BOCIUTATENbHBIM IMOTEHIIMAJIOM, KOTOPBIM peaau3yercs Kak
yepe3 yueOHbI MaTepual, criocoOCTBYIOMU (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS, TaK U
yepe3 crneuupuKy yueOHOH NesTeNbHOCTH, TPeOYIoLeH CaMOCTOSATENIbHOCTH, aKKYpaTHOCTH,
IPOIOJDKUTEIBHON KOHIEHTPALlMM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJyYEHHBIN pe3yibTar.

B ocHoBe Mmeroauku oO0ydeHuss anreOpe M HadajgaM MaTeMaTHYeCKOro aHalu3a JIeKHUT
JeSITeIbHOCTHBIN MPUHIUI O0yUYEHUSI.

CrpykTypa Kypca «Anrebpa M Hayajla MaTeMaTHYECKOTO aHalW3a» BKJIIOYACT CIIEAYIOIIHE
COJIepKaTeIbHO-METOANYECKHE JIMHUU: «Yucna W BbIYMCIEHUS», «DYHKIUU U TpaQuKu»,
«YpaBHEHUS U HepaBeHCTBay», «Havana maremaTHueckoro aHaiuza», «MHOXECTBA U JIOTHKa.
Bce ocHoBHEBIC COACPIKATCIBbHO-METOANUYCCKUEC JIMHUH HU3YYAIOTCAd Ha HNPOTAKCHHUU [ABYX JICT
o0y4yeHMs B CTapuled IIKoje, €CTEeCTBEHHO JOMOJHAA APYr JIpyra M MOCTENEeHHO HAChIIAsCh
HOBBIMM TEMaMH HW pasjaciiaMu. I[aHHBIfI KypC SABJIACTCA MWHTCIPATUBHBIM, ITOCKOJIBKY
oObenuHseT B cebe colep)KaHHe HECKOJbKHX MaTeMaTH4YeCKMX JAUCLUIUIMH: anredpa,
TPUTOHOMETPHUS, MAaTEMaTUYECKUW aHaiuu3, Teopus MHOXkecTB M 1p. Ilo Mepe Toro kak
oOydaronuecss OBJIaJEBalOT Bc€ Oojiee IMPOKUM MaTEeMaTHMYECKHUM allapaTroM, y HHUX
MOCJIEI0BATENbHO (POPMUPYETCS U COBEPLICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYECKYIO
MoJiedb peajJbHOW CHUTYyallMM, NMPUMEHSTh 3HAHUS, MOJy4YeHHbIE B Kypce «AnreOpa M Haudaia
MaTeMaTHYeCKOro0  aHaliM3a», ISl pEeLIeHHs  CaMOCTOATENbHO  CPOPMYJIHPOBAHHON
MaTeMaTU4YECKOM 3a/1auu, a 3aTEM UHTEPIPETUPOBATH MOTYYECHHBIN pe3yJIbTarT.

ConepkarenbHO-MeTOIUUecKass JuHUS «Yucna W BBIYUCICHHS» 3aBepiiaeT (OpMHpPOBAHUE
HAaBBIKOB MCIOJIb30BAHUS JIEUCTBUTEIIBHBIX YHCEN, KOTOPOE OBLJIO HAYaTO B OCHOBHOM 1IKoj€E. B
cTapuieil mKkojie 0co0oe BHUMAaHHME YAeNseTcs (POpMHPOBAHUIO MPOYHBIX BHIUMCIHTEIHHBIX
HAaBBIKOB, BKIJIFOUAIOIINX B C€0s MCIOJIb30BAHUE PA3IMYHBIX (DOPM 3aMMHCH JEHCTBUTEIHLHOTO
YHCJIa, YMEHUE PAlMOHAIBHO BBIMOJHATH JIEHCTBUS C HUMH, JAENaTh NMPUKUAKY, OLIEHUBATh



pe3ynbraT. OOyuwaromiuecs: MOJNy4aloT HABBIKM MPUOMMKEHHBIX BBIYUCICHUN, BBITOJHEHUS
JNENCTBUI ¢ 4yKMcIamMH, 3allMCaHHBIMU B CTaHJApTHOM (opMe, UCTIOIB30BaHUSI MAaTEMaTHUECKUX
KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAKEHUM.

Jlunust «YpaBHEHHSI ¥ HEPABEHCTBA» PEANTN3YETCs HA MPOTSHKCHUH BCEro OOy4YeHHs B CTapineit
IIKOJIC, TOCKOJIbKY B  K&XIOM  pa3lielie  MpPOrpaMMbl  IPEAYCMOTPEHO  pEIICHHE
COOTBETCTBYIOIIMX 3amad. OOydaroIuecss OBIAJCBAIOT PA3IHMYHBIME METOJAAMHU  PEIICHHS
HEIbIX,  PalMOHAJIbHBIX, HPPALMOHAIBHBIX,  I[OKA3aTEJbHBIX,  JOTapUPMHUCCKHX  H
TPUTOHOMETPUYECKUX YPaBHEHHM, HEpPAaBEHCTB M HX cucreM. llomydeHHele ymeHus
UCIIOJIB3YIOTCSI TIPU UCCIIEI0BAaHUN (DYHKIIMI C TIOMOIIBIO TPOM3BOAHOM, PEIICHHH MTPUKIIATHBIX
3aJa4 W 337a4 HAa HAXOXKJICHHE HAWOONBIIMX M HAaUMEHbIIMX 3HaueHU QyHkuuu. lannas
cojiepKaTesIbHas JIMHKS BKJIIOYAeT B ce0s Takke (HhOPMHUPOBAHHE YMEHH BBITOIHITH PACUEThI
nmo  ¢opmymnaMm, mpeoOpa3oBaHUS  LEJIBIX,  PANUOHAIBHBIX,  HPPANHOHATBHBIX U
TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKIKES BBIPAKCHUH, COAEPIKAIIMX CTEIICHU U JIOrapu(Mbl.
braromaps wu3yueHHIO anreOpauvyecKkoro Marepuana MPOMCXOAUT JNaJbHEHIIee pPa3BUTHE
QITOPUTMHUYECKOTO M a0CTPAKTHOTO MBINUICHUS O0yYarommxcs, (HOPMHPYIOTCS HABBIKH
JNCIYKTUBHBIX  PACCYyKICHHH, pabOThl ¢ CHMBOJBHBIMH  (OpMamH, MPEICTABICHHS
3aKOHOMEPHOCTEH W 3aBUCHMOCTCH B BHJE PABCHCTB M HEPABEHCTB. AjreOpa mpearaet
3¢ GEeKTUBHBIE WHCTPYMEHTBI Ul PEIICHHUS NPAKTUYECKUX W ECTECTBEHHO-HAYYHBIX 3aj1ad,
HArJISAHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

ConepxaTtenbHO-MeToAn4YecKast THHUS «DyHKIMK U TpaUK» TECHO MEPeIUIeTaeTCs ¢ APYTrHMHU
JUHASIMH Kypca, IOCKOJbKY B KakKOM-TO CMbBICIE 3a1aéT IOCIIE0BATEIbHOCTh H3YUYCHHUS
Mmarepuana. Mi3yueHue cTeneHHOMH, MOKa3aTeIbHOM, JIOrapu(pMUIECKOH U TPUTOHOMETPHUYECKUX
GyHKINH, UX CBOMCTB M TpadMKOB, UCIOIb30BaHUE (DYHKIMH /I PEHICHHS 3a1ad U3 IPYTruX
y4eOHBIX MPEJIMETOB U PEaTbHOM KU3HH TECHO CBA3aHO KaK C MATEMAaTUYECKUM aHAIHM30M, TaK
W C pelIeHHeM YypaBHEHWH W HepaBeHCTB. Ilpu 3ToM OoONblIOe BHHMAaHUE YIEISIETCS
GOpMHpPOBAHHIO YMEHHs BbIpakKaTh (HOpPMyJaMH  3aBUCHMOCTH MEKIAY pa3IMYHBIMU
BEJIMYMHAMH, HCCIIEJOBaTh IOJyuYeHHbIE (DYHKIUH, CTPOUTh WX rpaduku. Marepuan 3TOuH
COJIepKaTeIbHOM JIMHUU HAIleJICH Ha Pa3BUTHE YMEHUN W HABBIKOB, IMO3BOJIIONINX BBIPAXKATh
3aBHCUMOCTH MEXKIY BEIMYMHAMU B Pa3JIMYHON (QOpMe: aHAIUTHUECKOW, TpapUuecKor wu
cinoBecHo. Ero wu3yueHume cHocoOCTBYeT pPAa3BUTHIO aJTOPUTMUYECKOTO  MBILIUICHUS,
CIIOCOOHOCTH K 0000IIEHUIO 1 KOHKPETU3AIlUH, UCTIOIh30BAaHUIO aHATIOTHH.

ConepxarenpHas juHUS «Hadama wmaremMaTndeckoro aHajam3a» IO3BOJSET CYIIECTBEHHO
PACIIMPUTE KPYT' KaK MaTEMATUYCCKUX, TaK U IPUKIIAAHBIX 3a1a4, JOCTYITHBIX O6y‘~IaI-OHII/IMC$[, y
KOTOPBIX TOSBIISIETCS BO3MOXKHOCTh MCCIIEA0BATh U CTPOUTH TPaduKU (YHKIHIA, ONIPEIesITh NX
HauOOJIbIIINE U HANMEHBIIINE 3HA4YCHHA, BBIYUCIATH IIOIIAIH CbI/Il"yp A 00BEMBI TCJI, HAXOAUTH
CKOPOCTH W YCKOpEeHHsi mporeccoB. JlaHHas cojaepkarenbHas JUHHUS OTKPBIBACT HOBBIC
BO3MOXHOCTH IOCTPOCHHUA MATCEMATHYCCKUX MOJIeJ'IeI\/II PCAIBHBIX CI/ITyaHI/II\/II, HaXO0XIACHUA
HAWIY4lIero pEHIeHUs] B NPUKIAJIHBIX, B TOM YHCIIE COLMAIBHO-DKOHOMHYECKUX, 3ajadax.
3HaKOMCTBO C OCHOBAMH MAaTeMaTHYECKOTO0 aHajM3a CIIOCOOCTBYET Pa3BHTHIO aOCTPAaKTHOTO,
(OpPMaNbHO-JIOTUYECKOTO M KPEaTHBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUH pacro3HaBaTh
NPOSIBIICHUSI 3aKOHOB MaTeMaTUKU B HayKe, TEXHUWKE M UCKyccTBe. OOydarompecs y3HAIOT O
BBIJAIOMIUXCA PE3yJibTaTaX, IMOJTYYCHHBIX B XOAC pPa3sBUTUA MATEMAaTUKKU KaK HAyYKH, W HX
aBTOpax.



CopaepxxarenbHo-MeTonuuecKass JuHUs «MHOXecTBa M JIOTMKa» B OCHOBHOM IIOCBSIIIEHA
3JIEMEHTaM T€OPUU MHOXKECTB. TE€OpPETUKO-MHOKECTBEHHBIE MTPECTABICHUS MPOHU3BIBAIOT BECH
KypC IIKOJIBHON MAaTeMAaTHUKH W MPEIAraloT Hanbojee YHUBEPCATBHBIN SI3bIK, 00bEIUHSIIONIUI
BCE pa3eibl MAaTEeMaTUKA W €€ MPUIIOKEHUW, OHHU CBSI3bIBAIOT pa3Hble MaTEMaTHUYECKUE
JUCLUIUIMHBI B eauHoe uenoe. [1o3ToMy BaxkHO AaTh BO3MOYKHOCTH IIKOJIBHUKY NOHUMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MaTEMAaTHMKM W MCIOJIb30BaTh €ro JJist
BBIPAXKEHUSI CBOMX MBICJICH.

B kxypce «AnreOpa W Hadasla MaTEMaTHYECKOTO aHAM3a» MPUCYTCTBYIOT TaKXE OCHOBBI
MaTEeMAaTHYECKOTO MOJICIIMPOBAHMS, KOTOPBhIC MPHU3BAaHBI CHOPMUPOBATH HABBIKU MOCTPOCHUS
MoOJIeNIel peaIbHBIX CUTYAIlMi, HCCISIOBAHUS dTUX MOJIEICH C MOMOIIBIO arapaTa ajreopbl U
MaTE€MaTUYeCKOro aHaliu3a W WHTEPHpPETAlMH TOJYyYEHHBIX pe3yabTaToB. Takue 3agaHust
BIUICTEHbI B KaXIbIH M3 pa3/ie]OB IPOrPaMMbI, IMOCKOJIbKY BECh MaTepHal Kypca IIHPOKO
UCIIOJIB3YETCS JUIsl PEIICHUS MPUKIIAIHBIX 3a1a4. [Ipu perienun peanbHbIX TPAKTUYECKUX 3a/1a4
ydamuecs  pa3BUBAIOT  HAOMIONATEIBbHOCTh,  yYMEHHE  HAXOAUTh  3aKOHOMEPHOCTH,
abcTparupoBarbCsi, HCIONB30BaTh AHAJIOTHIO, 0000IIAaTh U KOHKPETH3UPOBATH MPOOIEMYy.
JesTensHOCTh 1O (DOPMHUPOBAHHMIO HABBIKOB PEIICHUS NPHUKIATHBIX 3324 OPraHU3yeTcs B
mpolecce M3y4YeHHs] BCeX TeM Kypca «AnreOpa M Hadajga MaTeMaTHYeCcKOro aHanusa». B
yueOHOM IIJIaHE Ha U3YyYEHHE Kypca aareOpbl U Hayal MaTeMaTUYECKOro aHajiu3a Ha 0a30BOM
ypoBHe oTBoaUTCs 3 yaca B HeAeno B 10-M kiacce u 3 yaca B Hezpenmto B 11-M kiacce, Bcero 3a
nBa rojna ooyuenust — 204 u.

Conep:xanmne yueOHoro kypca 10-i kiaace

Yuciia ¥ BbIYHMCICHHSA

Panronanbshble yncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, IPOLEHTHI, 0ECKOHEUHBIE
nepuouveckue Apoou. ApudMeTHuecKue oneparyy ¢ paioHAIbHBIMA YHACIIaMH,
npeoOpa3oBaHus YUCIOBBIX BelpakeHUH. [Iprumenenne npo0eii u IpoIeHTOB AJis peleHus
MPUKIIAIHBIX 3a7ja4 U3 Pa3IMUHbIX OTpaciiel 3HaHUHI U peaJIbHOM JKU3HH.

JeiicTBuTenpHble uncia. PaninoHanbsHble U UppalMoOHaIbHbIE yicha. Apudmerndeckue
orepanuu ¢ JeHCTBUTENbHBIMU YyuciaMu. [[pubnkEéHHble BHIYMCICHUS, PaBUila OKPYTJICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenensb ¢ nenbIM nokaszareneM. CTangapTHas popma 3anicH AeHCTBUTENBHOIO YHCIIA.
Hcnonb3oBanue noaxossmieil popmbl 3anucu 1eHCTBUTENBHBIX YUCEI AT peIIeHUs
MIPAaKTUYECKUX 3a/1a4 U IPEJICTABIICHUS TaHHBIX.

ApudmeTnueckuili KopeHb HaTypajbHOM creneHu. JleHcTBus ¢ apudMeTnyecKuMu KOPHSIMHU
HaTypaJIbHOM CTEIICHHU.

CuHyCc, KOCMHYC U TaHTE€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, ApKKOCHHYC, apKTaHI'€HC
YHCIIOBOTO apryMeEHTA.

YpaBHeHHUsI M HEpaBEHCTBA

ToxxaecTBa 1 TOXKAECTBEHHbIE IPe0OpPa30BaHUS.

[IpeoOpazoBaHre TPUTOHOMETPUYECKUX  BbIpaxkeHH. (OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIIBL.

VYpaBHeHue, KOpeHb ypaBHEeHHs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTo1 HHTEPBAJIOB.
Pemrenue nensix U ApoOHO-PAIMOHATIBHBIX YPABHEHUH U HEPABEHCTB.

Pemenue nppannoHalbHBIX ypaBHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YPaBHEHUM.



[IpuMmeHeHNEe ypaBHEHHUH M HEpPABEHCTB K pPEIICHUI0O MaTeMAaTUYeCKUX 3a7ad U 3ajad u3
Pa3IMYHBIX 00J1acTel HAYKU U PEATbHON KU3HH.

DOyHKUUH U rPpadpuKu

Oyukuus, cnocodsl 3amanus Gynkiuu. 'padux Gynxnun. B3aumuo oOparHbie

¢byukuu. OO6nacTh ompeseNeHuss U MHOXKECTBO 3HadeHHi ¢yHkiuu. Hymm

¢ynkuuu. [IpoMexxyTKH 3HaAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (PYHKIINU.

CreneHHas QyHKIUS ¢ HATYypaJIbHBIM M LIETBIM MTOKa3aTesneM. EE cBoiicTBa u rpaduk. CBolicTBa
U rpauk KOpHS N-0i CTETeHH.

Tpuronomerpudeckas OKpY>KHOCTb, OIPENEICHUE TPUTOHOMETPUUECKUX (PYHKIIUI YHCIOBOTO
apryMeHTa.

Hauyana maTremMaTH4uecKkoro aHajaimsa

[TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEA0BaTENbHOCTEN. MOHOTOHHBIE
nocieA0BaTeIbHOCTH. ApudMeTndeckas U reoMeTpruueckas nporpeccuu. beckoneuno
yObIBarolas reomerpudeckas nporpeccusi. Cymma 6ecCKOHEYHO yObIBaIOIIei reoMeTprUIecKOon
nporpeccur. @opmyiia CI0KHBIX POUEHTOB. Mcronp30BaHNe NPOrpPECCHHU IS PEILICHHUS
peanbHBIX 3a/1a4 IPUKIAAHOrO Xapakrepa. MHoKecTBa U JIOTHKA

MHoxecTBO, onepaiuu HajJ MHOKecTBaMHU. [uarpammsl Ditiepa—Benna. [Ipumenenue
TEOPETUKOMHO>KECTBEHHOI'0 anmnapara Jjisi ONMCAHUS PEAJIbHBIX POLECCOB U SIBJICHUH, IPU
pelIeHNH 331249 U3 APYruX YIeOHBIX TPEIMETOB.

Onpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.

11-% kJaace

Yucsia ¥ BLIYUCICHUSA

HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEll.

CreneHb ¢ palMOHANBHBIM MOKa3aTeraeM. CBOICTBa CTETECHH.

Jlorapudwm yucna. JlecaTuyHble U HATypaIbHBIE JOTapU(MBI.

YpaBHeHusI U HepaBeHCTBA

[TpeoOpa3zoBaHue BbIpaKEHUM, ColepKalIiX Jorapudmsl.

[TpeoOpa3zoBaHne BbIpaKEHH, COEPIKALUX CTENEHH C palliOHAIbHBIM IIOKa3aTeJIEM.

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokxazarenbHble ypaBHEHUS! U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTembl TMHEWHBIX YpaBHEHM. Pelienre npukiaiHbIX 3aJ1a4 C MTOMOILIBI0 CUCTEMBbI JIMHEHHBIX
YpaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHATIbHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHeHre ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTeMaTUYECKUX 3a/1a4 U 3a]a4 U3
pa3IMyYHbIX o0JacTel HayKH U peabHOM KU3HU.

DOyHKUUH U rpaduKu

Oyuknus. [lepuogndeckue ¢yHKuU. [IpoMe)yTKu MOHOTOHHOCTH (YHKIMH. MakCUMyMBbI U
MUHUMYMBI GyHKIIMA. Hanbosnbiee 1 HanMeHblllee 3HaueHne (PyHKITMN Ha TTPOMEKYTKE.
Tpuronomerpuueckue GyHKIHH, UX CBOWCTBA U TPaUKH.

[TokazarenpHas u norapudmuueckas GyHKIIUU, KX CBOMCTBA U TPadUKH.

Ucnonp3oBanne rpadukoB PyHKIUHN I pEIICHUS] YPABHEHHU I U IMHEWHBIX CHCTEM.
Hcnonp3zoBanne rpadukoB GyHKIUNA 17151 UCCIAEAOBAHUS MPOIIECCOB M 3aBHCHUMOCTEH, KOTOPHIE
BO3HUKAIOT MPU PEIICHUH 33]1a4 U3 IPYTHX YUeOHBIX MPEIMETOB U peaabHOU KU3HU.



Hauyana maTeMaTH4yeckoro aHajaimsa

HenpepoiBabie QyHKIIMU. MeTO1 MHTEPBATIOB JJIsl PEUICHHS HEPABESHCTB.

[TpousBoaHas pyHkuuu. ['eomerpuueckuii 1 PU3NIECKUA CMBICIT TIPOU3BOIHOM.

[TpousBogubie 3neMeHTapHbIX GYHKIUH. DOpMysbl HaXOXKIEHUS MPOU3BOJAHON CYMMBI,
MPOM3BEICHHUS U YaCTHOTO (DYHKIIUH.

[IpumeneHre NPOU3BOAHONW K HCCIEAOBAHUIO (DYHKUMH HAa MOHOTOHHOCTH M SKCTPEMYMBI.
Haxoxxnenne HanOoJIbIIero 1 HAMMEHBIIETO 3HaYeHUsT (YHKIIMU Ha OTPE3Ke.

[IpumeHeHre TPOU3BOJHON U HAXOXACHHUS HAWIYYIIEro peuieHUs B MPUKIAIHBIX 3a/Jadax,
JUISL OTIPENIENIEHUs] CKOPOCTH IPOIEcca, 3a1aHHOT0 (POPMYIION HiTH TpaduKoM.

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuueckuii U pusndeckuii cmbicia. Beruncnenue murterpana mo gopmyie
Herorona—JleitOnuna.

Ili1anupyembie pe3yJibTaTbl OCBOCHHS Y4€0HOI0 Kypca

OcBoecHue yueOHOro Kypca «AnredOpa W Hayaja MaTeMaTHYECKOrO aHalM3a» JOJDKHO
o0ecrieynBaTh JIOCTUKCHHE HA YPOBHE CpEOHEr0 oOO0IIero o0Opa3oBaHUs —CIETYIOLIHX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YIbTATOB:

JInuHoCTHBIE pPe3y/IbTaThI

JlugHOCTHBIE pE3ynabTaThl OCBOEHHUS TPOrpaMmbl ydeOHOro mpeamera «MaremaThka
xapakrtepusyrorcs: I'paxaanckoe BocuTaHue:

c(hOopMUPOBAHHOCTHIO TPAKTAHCKON TTO3UIIMU 00YUAIOMIErocs Kak akTHBHOTO U OTBETCTBEHHOTO
YJieHa POCCUHCKOT0 00IeCTBa, MPEJCTAaBICHUEM O MATEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYP, SIBICHUIA, TPOLEAYp IPaKAAHCKOTO 00IIecTBa
(BBIOOPBI, OTIPOCHI | TIP.), yMEHHEM B3aMMOJICHCTBOBATH C COLMATBHBIMU HHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIMsAMU 1 Ha3HaueHneM. IlaTpuoTnyeckoe BocnuTaHue:
c(OpPMUPOBAHHOCTHIO POCCUNUCKON Tpa)KAAHCKOW MJIEHTUYHOCTH, YBaXXEHHUS K MPOLUIOMY U
HACTOALLIEMY POCCUMCKOW MaTEMAaTUKU, IEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHUAM POCCUMCKUX
MAaTeMaTUKOB U POCCUMCKOW MAaTEMATHYECKOM IIKOJIbI, K MCIOJb30BAHHUIO 3TUX JTIOCTHKECHHUH B
JIPYTUX HAyKax, TEXHOJOTHsX, cepax 3KOHOMHUKHU. JlyXOBHO-HPABCTBEHHOI0 BOCIUTAHUSA:
OCO3HAHHEM JTyXOBHBIX [IEHHOCTEH POCCHIICKOTO Hapoa; chopMHUPOBAaHHOCTHIO HPABCTBEHHOTO
CO3HAHUA, ATUYECKOTO TMOBEAECHUS, CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN
HAayKH M JEATEIBbHOCTBIO YYEHOTO; OCO3HAHHWEM JIMYHOIO BKJIAJA B IOCTPOCHUE YCTOMYHMBOIO
Oymymiero.

JcTeTH4ecKoe BOCIUTAHUE: HCTETUYECKUM OTHOILIEHWEM K MHpPY, BKIIOYas 3SCTETUKY
MaTeMaTUYeCKNX  3aKOHOMEPHOCTEH, OOBEKTOB,  3aj1ay,  peHIeHUuH,  PacCyKICHHI;
BOCIIPUMMYHUBOCTBIO K MATEMAaTUUYECKUM ACIIEKTaM PA3JIMYHBIX BUJOB UCKYCCTBA. PU3HYeCcKOe
BOCIIUTAHME: CPOPMUPOBAHHOCTHIO YMEHUS MTPUMEHATh MaTEeMAaTUUECKUE 3HAHUS B MHTEpECcax
3I0pOBOTO M 0Oe30macHOro oOpasza >KM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBIO
(3mopoBoe muTaHWE, cOATAHCUPOBAHHBIM PEXHUM 3aHSATHN W OTIbIXA, PEerylspHas (puznueckas



AaKTUBHOCTH); (PU3NUYECKOTO COBEPILIECHCTBOBAHUS, NPU 3aHATUSAX CIIOPTUBHO-037]0POBUTEILHON
nesTesbHOCThI0. TpynoBoe Bocnuranue:

TFOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYAOIIOOUsS; HHTEPECOM K pa3iIMuHbIM cepam
npoeCCUOHATILHON IEATEILHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPUIOKECHUSIMHA, YMECHUEM
coBeplIaTh OCO3HAHHBI BbIOOp Oyaymedl mnpodeccun UM peaau3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIC IUIAHBI, TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3OBaHMIO WU
caM0o00pa30BaHUIO Ha TMPOTSHKEHWH BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PELIECHUHU IPAKTUYECKUX 3a/1a4 MaTEeMAaTHYECKOW HAITPaBJICHHOCTH.

IKOJI0rHYecKoe BOCIIMTAHUE: CPOPMUPOBAHHOCTHIO HKOJOTHUECKON KyJIbTyphbl, HOHUMaHUEM
BIIMSHUSL COLMAIBHO-DKOHOMMYECKUX IPOLECCOB HA COCTOSHHUE IPUPOJHOM U COLMAIBHOU
Cpelibl, OCO3HAaHHEM TIJI00AJBHOIO XapakTepa SKOJIOIMYECKMX HpoOsieM; OpHeHTaluel Ha
IPUMEHEHHE MaTeMaTHYeCKUX 3HaHWN AJI pelleHMs 3alad B 00JAaCTH OKpPY)KaroLleW cpensl,
IJIJAHUPOBAHUS IIOCTYIIKOB M OLIEHKHU MX BO3MOJKHBIX ITIOCJIEACTBUI JJI OKPYKAIOIIEH CPEbl.
LlenHocTH HAY4YHOr0 MO3HAHMSA: CPOPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHsI HayKM M OOLIECTBEHHOM NPAKTUKH, IOHUMaHHEM
MaTeMaTHYECKOM HayKW KakK chepbl UYelOBEYEeCKOH [esATeNbHOCTH, STAaloB €€ pa3sBUTHA W
3HAYMMOCTH JUJISl Pa3BUTHS LUBWIN3ALUU; OBIAJACHUEM SI3bIKOM MAaTEMAaTUKU U MaTEMaTUYECKON
KyJIBTYPOH KaK CpEICTBOM IIO3HAHHWS MMpPA; TIOTOBHOCTBIO OCYILECTBJIATh IPOEKTHYIO U
HCCIIEN0BATENIBCKYIO IESTENbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

MertanpeaMeTHbIe pe3yJabTaThI

MeranpeameTHble pe3yibTaThl OCBOEHHUS NMPOrpaMMbl yueOHOro Kypca «AureOpa M Haudana
MaTeMaTH4eCKOro aHaIN3a» XapaKTepU3yKTCA OBJIAJICHUEM YHUBEPCAIbHBIMHU
MO3HABATEJbHBIMH  JICUCTBUSAMHU, YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMU  JIEHCTBUSAMHU,
YHUBEPCAIbHBIMU PETYJIATUBHBIMU JIEUCTBUSAMU.

1) VHuBepcanbHble MO3HABaTeJbHbIE JEHCTBUSA, oOecreunBaoT (OpMHpPOBaHUE O0a30BBIX
KOTHUTHBHBIX IPOLECCOB 00Yy4aromUXcsi (OCBOCGHUE METOJOB MO3HAHUS OKPY)KAIOILIEro MUPA;
NPUMEHEHHE JIOTHYECKHX, UCCIIE0BAaTENIbCKUX ONepaluid, yMeHui pabotaTh ¢ HHGpopManueil).
ba3oBrle mornueckume AeMCTBHUS:

* BBIABIIATh M XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKKM MATEMaTH4YECKHMX OOBEKTOB,
NOHATHUH, OTHOLIEHUH MEXIy NOHATUSAMH; (HOPMYIUPOBATH OIpPEACIICHUS MOHITUH;
YCTaHABJIMBATh CYIIECTBEHHbIN NMPU3HAK KJIAaCCU(PHUKALMU, OCHOBAHUS JJIsl 0000IIEHUS
U CPaBHEHUs, KPUTEPUU IIPOBOJAUMOIO aHAJIN3A;

+ BOCIPUHUMATh, (POPMYIHpPOBATh U MPEOOPA30BBIBATH CYXKIACHMS: YTBEPAUTEIbHBIE U
OTpHIIATENbHbIE, €IMHUYHBIE, YACTHBIE U 00IIUE; YCIOBHBIC;

*  BBIABIISATH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUNs B (DaKTax,
JTAHHBIX, HAONIONEHUSIX W YTBEPXKACHUAX; IpelaraTb KpUTEpUH JUIsl BBISIBICHUS
3aKOHOMEPHOCTEN U POTUBOPEYUHNIA;

* JeNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTHMKH, AEAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUCHHM, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

+ TMPOBOJUTH CAMOCTOSITENILHO JJOKA3aTeIbCTBA MATEMAaTHYECKUX YTBEPKIACHUH (TpsMbIe
U OT TMPOTUBHOIO), BBICTpAaUBaTh apPryMEHTAlMI0, MPUBOAUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BBIBOJIBL;



BBIOMpATh CIOCOO pemeHus: y4eOHOW 3amayd (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pemIeHus, BEIONpaTh HanOoee MOAXOAANINN ¢ yI4ETOM CaMOCTOSATEIFHO BBIACICHHBIX
KPUTEPUEB).

bazoBrie nccnegoBaTenbcKyue ASHCTBUS:

UCIIOJIB30BaTh  BONPOCHI  KaK  HUCCIENOBATCIbCKUH  WHCTPYMEHT  TIO3HAHUS;
(dbopMyIUpOBaTh BOIIPOCHI, PUKCUPYIOIIUE TPOTUBOpPEUHE, MPOOIeMy, YCTaHABIUBATh
HUCKOMOE W JaHHOE, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATh CBOK IIO3HIIHIO,
MHEHHUE;

NPOBOJUTh CAMOCTOSITENIFHO CIUIAHUPOBAaHHBIA AKCHEPUMEHT, HCCIEIOBaHUE TI0
YCTQHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4ecKOro OO0beKTa, SBJICHUS, Ipoliecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXIY 00bEKTaMU, SIBICHUSIMHU, TIPOLIECCAMU;
CaMoCTOATENIbHO  (hOpMYJIMpOBaTh OOOOIIEHWUST H  BBIBOABI IO  pe3yibTaTaM
NPOBEAEHHOTO HAOIIIOJICHHS, UCCIICAOBAHUS, OLCHHUBATh JIOCTOBEPHOCTh MOJIYYCHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

MIPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHE MPOIECCA, a TAKIKE BBIIBUTATh TPEIITOI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

Pa6ora ¢ uapopmarueit:

BBISBIISITH AeDUIIUTHI MHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUISI OTBETa HA BOIPOC U
JUIS peLIeHUs 3ajiau;

BBIOMpaTh HMH(OpPMAIMIO H3 HWCTOYHHKOB pPA3JIUYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUIOB U (OpM
IIPEJICTaBICHHUS];

CTPYKTYpUpOBaTh HMH(OpMAILUIO, MPEACTaBIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH IpadUuecKy;

OLICHMBAaTh HAJA&KHOCTh HHQPOPMALMUM IO CaMOCTOATEIbHO C(HOPMYIMPOBAHHBIM
KpUTepusM. 2) VYHHUBepcalibHble KOMMYHMKATHMBHBbIE JEHCTBHs, OOECIEUMBAIOT
c(OPMHPOBAHHOCTb COLMANIBHBIX HABBIKOB O0OYUYAIOIIUXCS.

Oo61exue:

BOCIIPUHUMATb U q)OpMy.]'II/IpOBaTI) CYKACHUA B COOTBETCTBUHU C YCIOBHUAMU MU LCIAMHA
OOILEHHS; SCHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHS B YCTHBIX H
NMUCbMCHHBIX TCKCTAX, AaBaTh IMMOACHCHH 11O X004y PCHICHUSA 3aa4i, KOMMCHTUPOBATH
HIOJTYYeHHBIH Pe3ybTaT;

B X0JIe 00CYKJCHUS 3aJaBaTh BOIIPOCHI 110 CYLIECTBY 00CYXIaeMOH TeMBI, IIPOOIEMBI,
pemraeMoi  3agaud, BBICKA3bIBaTh WJCW, HAIClICHHbIE Ha TIIOMCK pEIICHUS;
COIIOCTABJIAAITb CBOU CYXACHHUA C CYXIACHUAMU AOPYIruxX YYaCTHUKOB JUajiora,
00OHapYXMBaTh pa3n4re U CXOJCTBO IMO3UIMH; B KOPPEKTHOH (opme HopMyInpoBaTh
pa3HOTJIACHSI, CBOM BO3PAKEHHUS;

NPE/ICTaBIATh PE3yNbTAaThl PEHICHHS 33aJaul, IKCIIEPUMEHTA, HCCIICOBAHNUS, TPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C Y4ETOM 3a/ad IMpe3eHTalUu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:

MOHUMAaTh W HWCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYATbHOW pabOTHI
Opu  pelieHud Y4eOHBIX 3aj]ad; MPUHUMATh Ieb COBMECTHOW JesITeNbHOCTH,
MJIaHUPOBATh OPTaHU3AIMIO COBMECTHOW paboThI, pacmpenensiTh BHUABI padoT,
JIOTOBApUBATHCA, OOCYXKJaTh TMPOLECC U pe3ynbTarT paboThl; 0000IAaTh MHEHUS
HECKOJIBKHX JTIOACH;



+ Y4acTBOBATh B IPYMIOBBIX (popMax paboThl (0OCyKaeHUs1, 0OMEH MHEHUH, «MO3TOBBIE
IITYpMBI» W WHBIC); BBIIOJIHATH CBOIO YacThb pPabOTHI M KOOPAWHHPOBATH CBOU
JIeMCTBUS C IPYTUMU WICHAMHU KOMaH/Ibl; OLIEHUBATh KA4€CTBO CBOETO BKJIAJa B OOIIMI
HPOIYKT 110 KPUTEPHAM, C(HOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOCHCTBHSI.

3) VYHuBepcanbHbIE peryJIsAiTUBHbIE ICHCTBUS, OOECIeYMBalOT (POPMHUPOBAHHE CMBICIOBBIX
YCTaHOBOK U JKU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranu3anusi: COCTaBIATH IUIaH, aITOPUTM PELICHUs 3a/1a4H, BEIOUPATh CIIOCO0 PEIICHHs C
yu4€TOM HMEIOIMXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTUPOBaTb U
KOPPEKTUPOBATH BAPHAHTHI PEIICHNH ¢ y4ETOM HOBOW MH(OpMAaLuy.

CaMOKOHTpOIIb:

« BIAJETh HaBBIKAMU [O3HABATENBbHON pe(pIeKCHuH KaK OCO3HAHMSA COBEPIIAEMBIX
JNEUCTBUHA ¥ MBICIUTEIBHBIX IIPOLECCOB, HMX pE3yIbTaTOB; BIAAETh CHOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTpOJIS Tpolecca M pe3ylbTaTa pelIeHHs MaTeMaTH4eCKOn
3a7aum;

« TpPeIBUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IPW PEUICHHH 3a]a4d, BHOCUTH
KOPPEKTUBBI B AEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAMJICHHBIX
OLIMOOK, BBISIBICHHBIX TPYAHOCTEIH;

« OIICHMBAaTh COOTBETCTBHE pe3yJabTaTa LEIA W YCIOBHUAM, OOBSICHATH TNPHYMHBI
JOCTHDKEHUS T HEAOCTIDKEHHSI  PE3YJIbTaTOB  JIESTEILHOCTH, HaXO/IUTh

OLINOKY, JlaBaTh OLICHKY MPHOOPETEHHOMY OTIBITY.

IIpeaMeTHbIE pe3yabTaThl

OcBoenue yueOHOTo Kypca «Anredpa u Hayajla MaTeMaTUYeCKOTO aHAJIM3a) Ha YPOBHE

cpeaHero odmiero oopazoBaHus JOHKHO 00ECIIEUNBATh JOCTHKEHHE CIESIYIOIINX MTPEIMETHBIX

00pa3oBaTeNbHbIX PE3yIbTaTOB:

10-ii kiaacc Uncna u BIuncIeHUS

OHGpHpOBaTB IMOHATHUAMHA: PpalOHAJIBHOC M JIGI\/'ICTBI/ITGJ'H:HOC YHucCJio, OOBIKHOBEHHAsA U

JecSATHYHAs APOOb, MPOLIEHTHI.

Brimonaare apI/I(i)MeTI/I‘IeCKI/Ie ornepanru ¢ paivuOHAJIIBHBIMUA U I[GflCTBPITGJ'II)HBIMPI qUCJIIaMHU.

BoinonHATe npuOIMKEHHBIE BBIYMCIEHUS, UCIIOIb3Ysl IPAaBUJIa OKPYTJICHUS, 1e1aTh PUKUIKY U

OLICHKY pe3yJIbTaTa BBIYMCICHUI.

OnepupoBaTh MOHATHUSAMU: CTEIICHB c IEITBIM MOKa3areseM; CTaHIapTHAS
dbopma 3aMMcu JeMCTBUTEIHLHOTO YUCIa, KOPEHb HATYypaJIbHOM CTETCHU;

MCIIOJIb30BATh MOIXOAIIYI0 (hOPMY 3aITUCH JIEHCTBUTENBHBIX YUCEI IS PeIICHUS

MPAKTUYCCKUX 3aaa4 U NPCACTABJICHUA JaHHBIX.

OnepupoBaTh MOHATUSAMH: CHUHYC, KOCMHYC M TaHI'€HC ITPOM3BOJIBHOIO YIJa; HCIIOIb30BAThH

3aMuch MPOU3BOILHOTO YTIIa Yepe3 oOpaTHbIE TPUTOHOMETPUYECKUE (PYHKITHH.

YpaBHeHUsS M HEPABEHCTBA

OniepupoBaTh MOHATHSAMHU: TOXJISCTBO, YpaBHEHHWE, HEPaABEHCTBO; IIEJIOC, PAllHOHAIBLHOE,

UppaIMOHATFHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHYECKOE YPaBHEHHUE;

BeimmonsaTh npeoOpazoBaHus TPUTOHOMETPUYECKUX BBIPKECHUI 51 pelars

TPUTOHOMETPUYECKHE YPABHEHUSI.

BoimonHsaTe mpeoOpa3oBanus LEIbIX, pAIMOHATIBHBIX U UPPALIMOHATIBHBIX BBIPAXKEHUN U peliaTh

OCHOBHBIE THUIIBI LIETBIX, PAIIIOHATHHBIX U UPPALMOHATLHBIX YPAaBHEHUI 1 HEPABEHCTB.



[IpuMeHATh ypaBHEHHS M HEpaBEHCTBA ISl PEIICHHs MaTeMaTHYeCKUX 3ajad M 33434y U3
Pa3IMYHBIX 00J1acTel HAYKU U PEATbHON KU3HH.

MogenupoBaTh peajbHble CUTYallMd Ha s3bIKE aareOpbl, COCTABIATH BBIPAXKEHUS, YpaBHEHMUS,
HEpaBEHCTBA IO YCIOBHIO 33Jaud, HCCIEAOBAaTh MOCTPOCHHBIE MOJEIN C HCIOJIb30BaHUEM
anmapara ajreOpsbl.

DOyHKIUM U rpadpuku

OnepupoBaTh MOHATUAMHU: (YHKLHUS, CIIOCOOBI 3afaHus (YHKUMH, OOJIACTb ONpEACICHUS U
MHOXECTBO 3HaUeHHUH (HyHKIMH, TpapuK QyHKIIHH, B3aUMHO 00paTHbIC (YyHKINH.

OnepupoBaTh MOHATUSAMH: YETHOCTH M HEUETHOCTh (DYHKIMH, HYTH (DYHKUIUH, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA Ui PELICHUsT yPaBHEHUH.

Crpoutpb M uuTaTh rpaduku JUHEHHON (QYHKUMHU, KBAaAPATHYHOW (YHKIMH, CTETICHHOU
(YHKLUU C LENbIM [T0Ka3aTeIeM.

Hcnonp30Bate rpaduki PYHKIUH U151 HCCIIEJOBAHUS TPOIIECCOB U 3aBUCUMOCTEH MPH pEIICHUN
3ajla4y U3 JPYrux y4eOHbIX MIPEIMETOB U PealbHOM JKNU3HU; BbIpaXXaTh (POpMyIaMy 3aBUCUMOCTH
MEXy BEIUYHMHAMHU.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUAMHU: IOCJIEIOBATENbHOCTh, apudMeTHuecKass M TIeoMeTpuyecKas
nporpeccuu. OnepupoBaTh NOHIATUAMU: OECKOHEUHO YOBbIBAIOIIasi FeOMETpUYEcKas POrpeccus,
cyMMa 0ECKOHEYHO YOBIBAIOIICH T€OMETPHUECKON TPOTPECCHH.

3amaBaTh MOCIEIOBATEIIBHOCTH PA3IMYHBIMUA CIIOCOOAMH.

Mcnonb30BaTh CBOMCTBA IOCIEIOBATEIBHOCTEH M IPOTPEcCUil Ul PELIeHUs pealbHbIX 3a/1ad
NPUKJIQJHOTO XapaKTepa.

MuoxecTBa H JIOTHKA

OnepupoBaTh MOHATUAMH: MHOKECTBO, ONIEPALIMH HAJ MHOKECTBAMHU.

Hcronp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JUIsi ONMCAHWS PEaTbHBIX MPOIECCOB H
SBJICHUH, TIPU pEIIEHUH 3a]a4 U3 APYTHX y4eOHBIX MPEIMETOB.

OnepupoBaTh MOHATUSAMU: ONpPEEICHUE, TEOpeMa, CIEICTBHE, T0KA3aTEIbCTBO.

11-ii kacc Yucsia u BbIYMCIEHUS

OnepupoBaTh MOHATHUSMH: HATypalbHOE, IEJI0O€ YHCIIO; HMCIIOJIB30BaTh MPU3HAKH JEITHMMOCTH
IENTBIX YMCEl, Pa3JI0KEHNE YMCIIa Ha TPOCTHIE MHOKUTEIN JIJISl pEIICHUS 3a/1a4.

OnepupoBath MOHATHEM: CTETICHD C PAI[HOHAIEHBIM TIOKA3aTeJIeM.

OnepupoBaTh MOHATUAMU: JIoTapu(M YUCIIA, TECATUYHBIEC U HATYpaJIbHbIC JIOTapU(MBI.
YpaBHeHUs] U HEPABEHCTBA

[IpuMeHSTh CBOWCTBA CTEMEHM ISl MPeoOpa3oBaHUsI BBIPAKECHUH; ONEPUPOBATh HMOHSATHSIMH:
NoKa3aTeabHOE YPaBHEHUE M HEPABEHCTBO; PelllaTh OCHOBHBIE THIIBI IOKA3aTeIbHBIX YpPaBHEHUN
Y HEPABEHCTB.

Brimonuate npeoOpa3oBaHus BEIPAXKEHUN, COAEPIKAIINX JIorapru(MBbL; OIEPHUPOBATH TOHATHSIMHU:
JorapupMHUECKOe ypaBHEHHE U HEPABEHCTBO; PelIaTh OCHOBHBIE TUIIBI JJOTapH(PMUUECKIX
YpaBHEHMI U HEPABEHCTB.

HaxonuTh pemeHus mpocTeHIMX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh TOHSATHSIMHU: CHUCTEMa JMHEWHBIX ypaBHEHMH W €€ pEIIeHHe; HCIOIb30BaTh
CHCTEMY JIMHEHHBIX YPaBHEHHI ISl pEIICHUS TPAKTHIECKUX 3a/1ad.

Haxonuts penieHust npoCTENIINX CUCTEM M COBOKYITHOCTEN PALIMOHAIIBHBIX YPABHEHUN U
HEepaBeHCTB. MOJETUPOBaTh peajbHbIE CUTYAIlUH Ha S3bIKE adreOpbl, COCTABIATH BBIPAXKECHHUS,



YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI 110 YCJIIOBHIO 33/1a4¥, UCCIIEIOBATh IIOCTPOECHHBIE MOJEIH C

UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpadpuku

OnepupoBaTh NOHATUAMU: Mepuoandeckas (QyHKUHS, MPOMEXKYTKH MOHOTOHHOCTH (YHKIUH,

TOYKHU IKCTpeMyMa (yHKIMH, HanOoJbIllee ¥ HauMEHbIlee 3HaueHUs! (YHKIIUU Ha TIPOMEXKYTKE;

MCIIOJIb30BATh UX VIS UCCIIEOBaHUS (PYHKIIMH, 3aJaHHOU IrpadUKOM.

OnepupoBatb MTOHATUSIMU: rpaduKu II0Ka3aTeJIbHOM, JorapupMUIECKON u

TPUTOHOMETPHUECKUX (PyHKUMI; n300pakaTh UX Ha KOOPAWHATHOM TIOCKOCTU M UCIOJB30BATh

JUISl pELLICHUs YPABHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH IpaUKu JTUHEHHBIX YpaBHEHUN M HUCIIOJIb30BATh MX

JUISl pELLICHUs] CUCTEMBI JIMHENHBIX YPaBHEHUM.

Hcnonws3oBate rpaduku QYHKIUN I UCCICTOBAHMS MPOIECCOB M 3aBUCHUMOCTEH M3 JAPYrUX

y4eOHBIX AUCUUIUIHH.

Hauyana maTremMaTn4eckoro aHajamsa

OnepupoBaTh MOHATUSAMU: HEMpepbiBHAs (YHKIIHS; MPOU3BOHAS (PYHKIIHH,
WCIOJB30BAaTh TEOMETPHUECKUI M (PU3MUECKUIl CMBICT TPOM3BOIHOW ISl PEUICHHUS

3azay.

HaxoauTh mnpou3BOAHBIE DSIEMEHTAPHBIX (YHKIUN, BBIYUCIATH IPOU3BOJIHBIE CYMMBIL,

NPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonp30BaTh MPOU3BOAHYIO Ml MCCIEAOBaHUSA (DYHKIIMU HAa MOHOTOHHOCTH U IKCTPEMYMBI,

IPUMEHSTH PE3yIbTAThI UCCIEAOBAHMS K IOCTPOCHUIO TPa(UKOB.

Hcnonb30BaTh MPOM3BOJHYIO ISl HAXOXKACHHUS HAWIYYIIErO PELICHUs B MPUKIAJHBIX, B TOM

YHUCIIE COLUAIBHO-3KOHOMMYECKUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMHU: IepBooOpa3Hasi M MHTErpaj; I[OHUMAaThb TEOMETPUYECKUI U

buznyecKuil CMBICT UHTETpaa.

Haxonute mnepBooOpaszHble 3J€MEHTapHbIX (QYHKIHMM; BBIUUCIATH HHTErpayl 1o Qopmyse

Hrrotona— JleitOnumna.

Pemars npuknaaHele 3a7add, B TOM YHCIE COLUAIbHO-d)KOHOMHUYECKOTO U (U3UYECKOTO

XapakTepa, CpeICTBAMHA MaTEMaTHYECKOT0 aHAJIN3A.

TemaTnyeckoe MNJIAHUPOBAHUE



10-1 kJ1acce

porpeccun

KosnuuyectBo 4yacos DJIEeKTPOHHbBIE
No HaumenoBanue (undposbie)
NMPOrpaMmMbI Bcero pecypcbl
padoThbI padoThI
DJIEKTPOHHBIN
MHoxkecTBa o0pa3oBaTeNbHbIH
pAIlMOHAIBHBIX U pecype «Jlomarnue
1 JEHCTBUTEIIbHBIX YUCEIL. 20 1 saganust. CpezHee obmiee
PaIHOHATbHBIC obpasoBanue. Anrebpay,
ypaBHEeHNS 1 10-11 xmacc, AO
HepaBeHCTBA N3parenscTBO
«IIpocsemenue»
Tpenaxep «O6mako
OyHKIM 1 rpaguky. 3HaHMil». MaTemMaTHka.
2  |CTemeHb ¢ 1eNbIM 15 10 kmace, 000
[10Ka3aTeICM «Du3ukon Jlab»
DJIEKTPOHHBII
0Opa3oBaTeNbHbI pecypc
AprMETHIECKHI KOPEHD «/lomamnue 3aaHusl.
N—OM CTEIECHMU. Cpennee obiee
3 VppaumoHaIbHEIE 25 1 oOpasoBanue. Anredpay,
YpaBHEHUS U HEPABEHCTBA 10-11 xnace, AO
31aTenbeTBO
«IIpocsemenne»
DIIEKTPOHHBIH
00Opa3oBaTeNbHbI pecypc
DopMyibl «/lomamnue 3a/IaHusl.
" TPUTOHOMETPUH. 30 1 Cpennee obiee
TPUrOHOMETPHYECKUE oOpasoBanue. Anredpay,
ypaBHEHUS 10-11 KJ1acc, AO
31aTeILCTBO
«IIpocsenienue»
DJIEKTPOHHBIH
00pa3oBaTeNbHBIA pecypc
«/lomamnue 3a/1aHMsl.
5 [TocmemoBaTeIbHOCTH U 5 Cpensee oOee

oOpa3zoBanue. AnreOpay,
10-11 xmacc, AO

3 1aTe»CTBO
«ITpocBemenune»




[ToBTOpEeHUE, 0600IICHNE,

DJIEKTPOHHBIN
00pa3oBaTeNbHBIA pecypc
«JlomarHue 3aJaHUSL.
Cpennee obiee

6 CHICTEMATH3AIMS SHAHHI 7 1 oOpaszoBanue. Anredpay,
10-11 xmacc, AO
M3naTenbCcTBO
«IIpocBemenue»
OBIIEE KOJIMYECTBO
YACOB I10 [IPOTPAMME | 68 4 0
11-1 kaacc
H KouanuyecTBO 4acos DJIeKTPOHHbIE
HMEHOBAHU
No auMeHOBaHHUC (undposbie)
w/n pa3ncjioB H TEM . KouTpoabubie | [IpakTuueckue o0Opa3oBare/bHbIE
cero ecypchl
NPOrpaMMsbI paGoTHI padoThI pecyp
ONEeKTPOHHBIN
o0pasoBaTenbHbBIN pecypc
Crenens ¢ palioOHATBHBIM «JTOMaIITHIE 32/[aHus.
IIOKa3aTcJIEM. CpeﬂHee O6HI€C
1 | Hokasarenbhas Qyrkuus. | 12 1 obGpaszoBanue. Anrebpay,
[TokazarenbHbIC 10-11 knace, AO
ypaBHEHUS U HEPABEHCTBA M31aTeIbCTBO
«[IpocBemienue»
Jlorapudmuueckas Tpenaxep «O0maxo|
GyHKIMS. 3HaHUI». Maremaruka.
2 Jlorapupmuueckue 12 11 xkmacc, OOO
YpaBHECHHS U HEPABCHCTBA «Dusuxon JIab»
DNEeKTPOHHBIN
00pasoBaTenbHbBIN pecypc
Tpuronomerpudeckue «Jlomanisne 3a1aHus.
3 (GyHKIMN 1 UX TpadUKH. 9 1 Cpenmee obmee
TpUroHOMETpHYECKe oOpa3oBanue. AnreGpay,
HepaBeHCTBa 10-11 kmacc, AO

N3narenscTBO

((HpOCBCIJ_IeHI/IC»




[IpousBoHasi.
IIpumeHeHue
MPOU3BOIHOMN

24

ONEKTPOHHBIN
00pa3oBaTeNbHBINA Pecypc
«/lomarHue 3agaHus.
Cpennee obiee
obpasoBanue. Anredpay,
10-11 xmacc, AO
HN3natenncTBO

«IIpocsemenue»

Wuterpan u ero
MIPUMEHEHUS

ONEKTPOHHBIN
o0Opa3oBaTeIbHBII pecypc
«/lomannue 3aganus.
Cpennee obmee
oOpa3oBanue. AnreGpay,
10-11 xmacec, AO
W3pgatenscTBO

((HpOCBCIHCHI/Ie»

CucteMbl ypaBHEHHH

12

ONEeKTPOHHBIN
00pa3oBaTeNbHBINA pecypc
«JlomarmHue 3agaHus.
Cpennee obmee
oOpa3zoBanue. Airedpar,
10-11 kmacc, AO

31aTenbCTBO
«IIpocBenienne»

HarypasbHble u nensie
qKCIIa

JIEKTPOHHBIN
00pa3zoBaTeNbHBIN pecypc
«Jlomaniaue 3a1aHus.
Cpennee o0riee
oOpa3oBaHue. Aiaredpa»,
10-11 xmacc, AO
31aTenbCcTBO

«IIpocBenieHne»

[ToBTOpeHwue, 06001IeHNE,
crcTeMaTH3als 3HaHWI

18

DIEKTPOHHBIN
00pa3zoBaTeNbHBIN pecypc
«JloMaliHue 3a1aHusl.
Cpennee o0riee
obpa3oBanue. AnreGpay,
10-11 kmacc, AO

3 1aTeanpcTBO

«HpOCBCH.[CHI/IC))

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102




Jnis peanu3anuu mporpaMMbl UCTIONB3YIOTCS YU€OHUKH, JOMYIICHHbIE K UCIIOIb30BAHUIO TIPU
pear3ay UMEIOIIUX FOCYJapCTBEHHYIO aKKpEeIUTalui0 00pa30BaTeIbHBIX IPOrpaMM
HAYaJIbHOTO 00IIeT0, OCHOBHOTO O0ILEro, CpeTHEro oo1ero 00pa3oBaHus OpraHU3alHsIMH,

OCYILECTBIIAIOLIMMU 00Pa30BaTEeNbHYIO AESTEIbHOCTD, IPUKa30M MUHIPOCBELIECHHS OT
21.09.2022 Ne 858:

- MaremaTtuka. Airebpa 1 Hadajla MaTeMaTH4YeCKOTro aHanu3a, 11 kmacc/ Mep3msik AT,
Homuposckuii [I.A., ITononckuii B.b., Axup M.C.; noxn penakuueii [lononsckoro B.E.,
OOIIecTBO ¢ OrpaHMYCHHOW OTBETCTBeHHOCThIO M3nmarenbckmit neHtp «BEHTAHA-
['PA®»; Axumoneproe obmectBo «M3natenberBo «IIpocBemenuey;

« Marematuka. AnreOpa u Havaia MareMaTudeckoro ananu3sa, 10 kmacc/ Mep3msk AT,
Homuposckuii JI.A., ITononckuit B.b., SAxup M.C.; nox penakuueit [Togonsckoro B.E.,
OO01iecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCThIO M3marenvckuil nentp «BEHTAHA-
I'PA®»; AxunonepHoe obmectBo «M3narensctBo «lIpocBemenue»

DJNEeKTpOHHbIE 00pa30BaTEIbHbIE PECYPCHI, JOIMYIIEHHbIE K HCIIOIB30BAHUIO IIPU pealu3aliu
MMEIOLINX FOCYIapCTBEHHYIO aKKpEIUTAUI0 00pa30oBaTeNbHbIX IPOrpPaMM Ha4aJbHOIO OOILEro,

OCHOBHOI'O 00Illero, cpenHero oOmero o6pa3oBaHMs MpUKa3oM MUHIPOCBEIIEHUS OT
02.08.2022 Ne 653:

« DOnexkTpoHHBIH oOpa3zoBaTenbHbl pecypc «Jomamnue 3amanus. Cpennee oOiee
oOpa3zoBaHmue.
Anrebpay, 10-11 xnacc, AO HznarensctBo «IIpocBemenue;

« Tpenaxep «O0nako 3HaHuii». Maremaruka. 10 kmacc, OOO «®usukon Jlad»; O
Tpenaxep «O0nako 3HaHui». Maremaruka. 11 knace, OO0 «Puzuxon Jlad»
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