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Pabouast mporpamma y4eOHOro Kypca «Anredpa W Hadaja MaTEMaTHYECKOTO aHaIu3ay
6azoBoro ypoBHs s oOyuatomuxcst 10 - 11 kmaccoB paspaborana Ha ocHoBe DenepallbHOTO
roCy/IapCTBEHHOI0 00pa30BaTEeIbHOTO CTaHJApTa CpeaHero oOlIiero o0pa3oBaHUsA, C YYETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAHUH, MPEIBABIAEMBIX K MaTeMaTHUYEeCKOMY OOpa30BaHUIO, H
TpaauUUi poccuiickoro oOpaszoBanus. Peanmzamusi mnporpamMmbl  00ecliedMBAaeT OBJAJCHHE
KJIFOUEBBIMM KOMIIETEHLUMSIMU, COCTaBISIOLIMMU OCHOBY JJIsi CaMOpAa3BUTHSI U HENPEPHIBHOTO
o0Opa3oBaHMsl, LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M I[O3HABATEJIBHOIO DPAa3BUTHUS
JUYHOCTH O00YJaFOIIUXCSI.

PaGouas mporpamma Kypca «Anrebpa ¥ Hayala MaTeMaTUYEeCKOro aHaiau3a» pazpaboTaHa B
COOTBETCTBHH € pabodeil mporpaMMoOi BOCIUTAHUS IIKOJIBI U MPOrpaMMbl PO(GOPHUEHTALIMOHHOTO
MUHUMYyMa
OBLIASA XAPAKTEPUCTUKA YYEBHOT' O KYPCA

B ocHoBe Meronuku oOydeHus anreOpe M HayajlaM MaTeMaTHUYECKOTO aHajlu3a JIEKUT
JeSTeTbHOCTHBIN MPUHLIUI 00y4eHUSI.

Crtpykrypa Kypca «Anrebpa ¥ Hayala MaTeMaTUYECKOTO aHajIM3a» BKIIIOYAET CIEAYIOIIUE
COZIepKATEIbHO-METOJMUECKUEe JMHUU: «Yncna u  BBYHCICHU», «DYHKIUU U TpapuKmy,
«YpaBHeHHS W HepaBeHCTBa», «Hauama matemaTtnueckoro ananuza», «MHOXECTBa M JIOTHUKAY.
JIaHHBIN KypC SBJISIETCS MHTETPATUBHBIM, ITOCKOJIBKY OOBEAMHSET B ce0e CoNepKaHNe HECKOIBKHIX
MaTEeMAaTHUECKUX JUCUUIUIMH: anredpa, TPUTOHOMETPHS, MaTeMaTHYeCKHi aHaluu3, Teopus
MHOeCTB U Jp. [lo Mepe Toro kak ydaiuecs: OBiIaeBalOT Bc€ Oosee MMPOKUM MATEMAaTUYECKUM
anmapaTtoM, Y HHUX TIOCIEeIOBaTENIbHO (OPMUPYETCSs U COBEPILEHCTBYETCS YMEHHUE CTPOUTh
MaTEMaTHYeCKyl0 MOJElIb pEalbHOM CUTyallud, NPUMEHATh 3HAHMS, IIOJy4YeHHbIE B Kypce
«AnreOpa ¥ Hayajla MaTeMaTHYeCKOro  aHalu3a», JJIsS  PelIeHUs  CaMOCTOSITENIbHO
cOopMyIHpPOBaHHOW MaTeMaTHYECKON 3a7auu, a 3aTEM HHTEPIPETUPOBATH MOTYyYCHHBIH Pe3yiIbTar.

CopepxarenpHO-MeTOIMYeCKas: TMHUA «Yucna v BBIUUCICHHS» 3aBepiaeT (GOopMUPOBaHUE
HaBBIKOB MCIIOJB30BAHMS JIEUCTBUTEIIBHBIX UHCEN, KOTOPOE ObUIO HAa4aTo B OCHOBHOW IKoie. B
CTapuiel IKoje o0coboe BHHMMAaHUE YaAenseTcs (OPMHUPOBAHUIO MPOYHBIX BBHIYUCIUTEIBHBIX
HAaBbIKOB, BKJIIOYAIOIIMX B c€0s MCIOJIb30BAaHUE PA3INYHBIX (POPM 3aMUCU AEHCTBUTEIHHOTO YUCIA,
YMEHHUE DPALMOHAIbHO BBHIMNOIHATH JEHCTBUA C HUMH, JelaThb HPUKUIKY, OLEHHUBATh Pe3yjbTar.
OOyuaromuyecs TMOIY4YalOT HABBIKM MNPUOIMKEHHBIX BBIYMCIECHUN, BBIIIOJHEHUS JEHCTBUN C
YHCllaMH, 3alMCaHHBIMM B CTaHAApTHOW (QopMme, HCIONb30BaHUS MaTeMAaTHUYECKUX KOHCTAHT,
OLICHUBAHHUS YHCIIOBBIX BBIPAXKEHUH.

JIuaus «YpaBHEHUS] M HEPAaBEHCTBA» pealn3yeTcs Ha MPOTSHKEHWU BCero oOyuyeHHs B
CTapuied IIKoJe, TIOCKOJbKY B KaXJ0M pas3felie MporpaMMbl MpPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIMX 3aaa4. OOydarolyecs OBIaJEBAIOT PA3IMUYHBIMU METOJIAaMH PELICHMs LEIbIX,
paloHaIbHBIX, MUPPALMOHAIBHBIX, MOKA3aTEeNbHbIX, JOrapU(PMHUUECKUX U TPUTOHOMETPUUECKHUX
YPaBHEHUI, HEPABEHCTB U HUX CUCTEM. [loslydeHHBIE yMEHUS MCIHOJB3YIOTCSI NPU HCCIIEJOBAHUU
(GYHKIMI ¢ MOMOINBIO MPOU3BOJHOW, PENIEHMH NPUKIAIHBIX 3aad U 33/Ja4 Ha HaXOXJEHUE
HauOOJBIIUX ¥ HAMMEHbIIUX 3HaueHUW (yHKIuU. JlaHHAs colepkaTeNbHasl JTWHUS BKIIOYAET B
ce0s Takke (GOpMUPOBAHWE YMEHUN BBIMOJIHATH pacu€Thl 1o Gopmysam, npeoOpa3oBaHUs LENbIX,
paIoOHAaIbHBIX, UPPAIMOHATBHBIX W TPUTOHOMETPHUYECKHX BBIPAKEHUN, a TaKKe BBIPAKCHHIA,
cCoJiepKallluX cTeneHu u Jjorapudmbsl. brnarogaps wusyudeHuio anreOpanyeckoro Marepuaina
MPOUCXOJUT JAajbHENIee pa3BUTHE AITOPUTMHUYECKOTO M AOCTPAKTHOTO MBIIUICHHS ydJalluxcs,
GopMHUPYIOTCS HaBBIKM JEIYKTHUBHBIX pacCyXIeHHi, paboThl C CHMBOJBHBIMU (opMamy,
NPEJCTaBICHU 3aKOHOMEPHOCTEH M 3aBHCHMOCTEl B BHUJIE PaBEHCTB M HEPaBEHCTB. Anredpa
npennaraetT 3¢p(eKTUBHbIE UHCTPYMEHTHI JJIsi PEIICHUs MPAaKTHUYECKUX U €CTECTBEHHO-HAaYy4HBIX
3aJ1a4, HarJIAJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeTOoIMYecKass JUHUS «DYHKIMM U TpaQUKH» TECHO TMeperuieTaeTcs ¢
JIPYTUMHU JUHUSAMH Kypca, IIOCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T MOCIEN0BATENbHOCTh U3YUEHUS
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MaTtepuaia. M3ydeHune CTEeNneHHOW, MOKa3aTeNIbHOM, JOrapupMHUECKON M TPUTOHOMETPHUYECKUX
GyHKIUH, WX CBOMCTB M IpadHKOB, WCIONb30BaHWE (YHKIMM [UIsl pelieHus 3aaad U3 JPYyrux
y4eOHBIX MPEIMETOB U PeabHON KHU3HH TECHO CBS3aHO KaK C MATEMaTUYECKUM aHAJIM30M, TaK U C
pelleHreM ypaBHEHH M HepaBeHCTB. [Ipu aTom Ooiblioe BHHUMaHUE yaensercs GOpMUPOBAHUIO
YMEHHUSI BBIpaXaTb (OPMYIaMU 3aBHCHUMOCTH MEXKIY DPa3IUYHbIMU BEJIMYMHAMH, HCCIEI0BAThH
MOJIy4eHHbIe (PYHKIIMU, CTPOUTH UX rpaduku. Marepuai 3Toi coaepKaTeabHOM JIMHUY HalleJIeH Ha
pa3BUTHE YMEHHMH M HABBIKOB, IO3BOJIIOIIMX BBIPAXATh 3aBUCUMOCTH MEXKIYy BEJIMYMHAMU B
pasnmuuHOi (opMme: aHATUTHYECKOHM, rpaduueckol M ciaoBecHOW. Ero m3ydeHue crmocoOCTByeT
Pa3BUTHIO AITOPUTMUYECKOTO MBINUICHUS, CHOCOOHOCTH K OOOOUICHHWI0O M KOHKPETH3aIUH,
HCII0JIb30BaHUIO aHAJIOT .

CopepxarenpHas JnHusA «Hauanma MaTeMaTHUeCcKOro aHajlM3a» I[O3BOJSET CYLIECTBEHHO
paciiupuTh KPyr KaKk MaTeMaTU4YeCKUX, TaK U MPUKIAJAHBIX 3a7ad, JTOCTYIHBIX O0YyYaroluMCs, Y
KOTOPBIX MOSBISETCS BO3MOXKHOCTh HMCCIIEOBATh M CTPOUTH TpapuKu (PYHKIHHA, ONpenensarTs ux
HauOOoJbIIMEe U HAUMEHbIIWE 3HAYEHUS, BBIUMCIATH IUIOMIAnUd (GUryp u oObEMBI Tel, HAXOIUThH
CKOPOCTM M YCKOpPeHMsI mporeccoB. JlaHHas cojepxaTeilbHas JUHUS OTKPHIBAE€T HOBbBIE
BO3MOKHOCTM TIOCTPOEHHUSI MAaTEMaTUYECKUX MOJENEH pealbHbIX CHUTYyaluld, HaXOXKICHUs
HAaWIY4lllero pEIIeHUusT B MPUKIAIHBIX, B TOM YHCJIE COLUAIbHO-)KOHOMHYECKUX, 3aJayax.
3HAaKOMCTBO C OCHOBAMHM MAaT€MaTHYEeCKOr0 aHaliu3a CIOCOOCTBYET pPa3BUTHIO aOCTPAaKTHOIO,
(opMaTbHO-IOTUYECKOTO W KPEaTHBHOTO MBIIUICHHUS, (OPMUPOBAHHIO YMEHHH pPacro3HaBaTh
MPOSIBIICHUSI 3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W HcKyccTBe. OOyuwaromiyecs y3HAIOT O
BBIIAIOILMXCS PE3YNIbTaTax, MOJYYEHHBIX B X0JI€ pa3BUTH MATEMaTUKU KaK HayKH, U UX aBTOpax.

ConepxarenpHO-MeTOIMYECKasT JTUHUS «MHOXKecTBa M JIOTMKa» B OCHOBHOM IOCBSIIEHA
3JIEMEHTAaM TEOpUU MHOXKECTB. T€0peTHKO-MHOXKECTBEHHBIE MPEJCTABICHUS MPOHU3BIBAIOT BECh
KypC IIKOJBHOM MaTeMaTHUKH U MpeajaraioT Hanboyiee yHUBEPCAbHBIN S3bIK, 00bEIMHSIONINI BCe
pa3zesibl MaTEMAaTUKHU U €€ MPUIOKEHNUH, OHU CBSA3BIBAIOT Pa3HbIE MATEMATUUECKUE TUCIUILIMHBI B
eauHoe 1enoe. [losTomMy BaXHO JaThb BO3MOYKHOCTh IIKOJBbHUKY HOHHMMAaThb TEOPETHUKO-
MHOKECTBEHHBIM $13bIK COBPEMEHHOM MaTEMaTUKU U MCIOJIb30BaTh €ro Ul BBIPAXKEHHUS CBOUX
MBICJICH.

B kypce «AnreOpa u Hayana MaTEeMaTHMUECKOIO aHAIW3a» MPHUCYTCTBYIOT TaK)KE€ OCHOBBI
MaTeMaTHYeCKOr0 MOJEIMPOBAHUsS, KOTOpble MpPHU3BaHbl C(HOPMUPOBATH HABBIKM IOCTPOEHUS
MOJIeTIell peajbHBIX CUTYalluid, MCCIENOBaHMS ITUX MOJEJIEH ¢ NMOMOIIbIO ammapara aareOpsl U
MaTeMaTUYeCKOro aHaJIN3a U UHTEPIPETAIIMU NTOJIyYCHHBIX PE3YJIbTATOB. TaKue 3a/1aHusl BIJIETEHBI
B K&XKIbIH M3 pa3/iesoB MPOrpaMMbl, MOCKOJIbKY BECh MaTepuasl Kypca IIMPOKO MCIIONb3YyeTCs s
penieHus NpuKIaaHbIX 3a1a4. [Ipu pemennn peanbHbIX NPAKTUYECKUX 3a]a4 yYal[uecs pa3BUBAIOT
Ha0JIt0/1aTeIbHOCTh, YMEHUE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIb30BaTh
aHAJIOTHI0, 000011aTh U KOHKPETU3UPOBATh NpodiiemMy. JlesaTenbHoCTh o (YOPMUPOBAHHUIO HABBIKOB
pelieHns MPUKIAJHbIX 3ajad OpraHu3yeTcs B Ipollecce M3YHEHHs BCEeX TeM Kypca «Anredpa u
Hayaja MaTeMaTH4eCKOro aHaJIu3ay.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Haualma MaTeMaTH4eCKOTO aHajaW3a» SBJSIETCS OJHUM M3 HauOoiee
3HaYMMbIX B MIpPOTrpaMMe CTapllei IIKOJIbI, MOCKOJIbKY, C OJHOW CTOpOHBI, OH O0ecre4nBaeT
MHCTPYMEHTAJIbHYIO 0a3y IJIsl U3y4YeHHs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroi CTOPOHBI,
dopmupyeT Jorudeckoe M aOCTPAKTHOE MBIIUICHHE Y4YalllUXCs Ha YpPOBHE, HEOOXOIUMOM st
OCBOEHHUSI KYypCOB MH(OpPMATHKH, OOLIECTBO3ZHAHMS, UCTOPUU, CIOBECHOCTH. B pamkax maHHOrO
Kypca ydamuecs OBJIAJICBAIOT YHUBEPCAJIBHBIM A3BIKOM COBPEMEHHOM HayKH, KOTOpas
(bopMynupyeT CBOM JOCTHKEHUS B MaTEMAaTUYECKOM popme.
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Kypc anrebpsl n Hadan MaTeMaTHMYECKOTO aHAIM3a 3aKJIaJbIBACT OCHOBY JJISI YCIEIIHOTO
OBJIQJICHUS 3aKOHaMU (PU3UKHU, XUMHH, OMOJIOTUH, TOHUMAHUS OCHOBHBIX TEHIECHUIUN SKOHOMHUKH U
OOIIECTBEHHOM JKU3HU, TIO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX B IOBCEJHEBHOM >XM3HU. B TOXe Bpemsi OBialeHHE
aOCTPaKTHBIMU U JIOTUYECKH CTPOTUMH MAaTEMaTHMYECKMMH KOHCTPYKLHMSMHU pPa3BHBAET yMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh UCTUHHOCTb YTBEPKICHHS, UCIIOJIb30BaTh 0000 IICHHE
U KOHKPETH3alHuIo, a0CTparupoBaHWE W AHAIOTHIO, (OPMUPYET KpPEaTUBHOE M KPHUTHYECKOE
MbllIeHHe. B Xxoxe u3yueHus: anreOpbl M Hadajdl MaTeMaTHMYECKOTO aHaiu3a B CTapiueil IIKoie
y4aluecs: NoJy4aroT HOBBIM ONBIT PELIEHUs MPUKIAJHBIX 3a/1ad, CAMOCTOSITEIbHOTO IOCTPOEHUS
MaTeMaTUYECKUX MOJENEeN pealbHbIX CUTyallud W MHTEPHPETAlUH IOJTYYEHHBIX PEIICHMUI,
3HAKOMSTCA C IPUMEpaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE, HAYKE U B UCKYCCTBE, C
BBIJAIOLIMMHUCA MATEMATHYECKUMU OTKPBITUAMU U UX aBTOPAMH.

Kypc obnamaer 3HauMTENbHBIM BOCIIUTATEIBHBIM MOTEHIIMAJIOM, KOTOPBIM pealn3yercss Kak
yepe3 yueOHBIM MarepHal, COoCOOCTBYIOUINI (POPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crneuuuky y4deOHOU [esTenbHOCTH, TPeOyIOMmEeH CaMOCTOSTENbHOCTH, AaKKypaTHOCTH,
MIPOJIOJKUTENIbHOM KOHUEHTPAIlMi BHUMAHHS U OTBETCTBEHHOCTHU 32 MOJIYYEHHBIA PE3yNIbTar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueGHOM miaHe Ha HM3ydeHHE Kypca anreOppl W Hayal MaTeMaTHYeCKOro aHaiu3a Ha
0a30BOM ypoBHE OTBOAUTCS 2 yaca B Henenmro B 10 kiracce u 3 waca B Hepenmo B 11 kiacce, Bcero 3a
nBa roaa ooyuenus — 170 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

Yucia 1 BBIYHCICHUSA

Parmonanbueie yucna. OOBIKHOBEHHBIE M JIECATHYHBIE IPOOU, MPOLEHTHI, OECKOHEYHBIE
nepuosuveckue  pobu.  Apudmernyeckue  Onepalud ¢ palMOHAJbHBIMU  YHCIIAMH,
npeoOpa3oBaHUsl YUCIOBBIX BbIpaXeHHW. llpumeHeHue npoOell W MPOLEHTOB Ui pPELICHHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciIel 3HAHUHN U pealbHOM KU3HMU.

JleiicTBuTenbHBIC 4YHcla. PalMoHaNbHBIE W UppaIlMOHATbHBIC YHCIA. ApUPMETHUECKHE
Ollepaluu C JeHCTBUTENBHBIMU 4YuciaMu. [IpuOnmkE€HHBIE BBIYMCIEHHS, NpPaBUIIa OKPYIJIEHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUMN.

Crenenp ¢ wnenbiM nokaszareneM. CraHpapTHas (opMa 3amucu JeWCTBUTEIBHOIO YHCIA.
Hcnonp3oBanue noaxoasmend GopMbl 3amucu ACHCTBUTEIBHBIX YUCEI ISl PEUICHUS TPAKTHYECKUX
3a/1a4 U IIPEICTaBICHNS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajdbHOU cTeneHu. JlelcTBUS ¢ apupMETHIECKUMU KOPHSIMHU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI€HC
YKCIJIOBOT'O apryMeEHTa.

YpaBHeHHsI M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUS.

[IpeoOpa3oBanne TPUTOHOMETPUYECKUX BbIpaxXeHUH. OCHOBHBIE TPUTOHOMETPHUECKUE
(bopMyIIBI.

YpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemienue nesbix U ApoOHO-pAIMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

Pemrenne nppanoHaNbHBIX YPABHEHUN U HEPABEHCTB.

Pemennie TpUroHOMETPUUYECKUX YPABHEHU.

[IpuMeHeHne ypaBHEHUI M HEPABEHCTB K PELICHUI0 MATEMATHYECKUX 3aJad W 3a1ad U3
pa3nuYHbIX 001acTe HAYKU U pealbHOM KU3HHU.

DyHKUUH U rpaguKu

®Oynk1us, crocoOsl 3aganus GyHkuun. I'papux Gynxnun. Bzanmuo oOpatHblie GyHKINU.

Ob6nacTh ompeneneHuss U MHOXKeCTBO 3HadeHMM ¢yHkuuu. Hymu dynkumu. IIpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUH.

CrenenHass (QyHKUMSI C HaTypaJbHbIM M LEJIbIM IOKa3aTesneM. E€ cBoiicTBa u rpaduk.
CBoiicTBa u rpaduk KOpHS N-0ii CTEeTeHu.

TpuroHomeTrpuyeckass  OKpYXHOCTb,  OIpEAEICHHUE  TPUTOHOMETPUYECKHX  (DyHKUUMH
YHUCJIOBOI'O apr'yMEHTA.

Hayana maTteMaTH4ecKoro aHajmsa

[locnenoBarenbHOCTH,  CIOCOOBI  3aJaHusl  mocjenoBaTelnbHOCTEH.  MOHOTOHHBIE
MOCJIEI0BATENBHOCTH.
Apudmernueckass M reomeTrpuueckas — nporpeccud.  beckoHeuHo — yObIBaromias

reomerpuyeckas mnporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH T'€OMETPUUYECKON IMpPOrpeccuy.
@dopmysa CIOXKHBIX HPOLEHTOB. Mcrosib30BaHME NPOrpeccHMU s PELICHHUS pealbHbIX 3a1ad
MIPUKJIAHOTO XapakTepa.

MHoxecTBa M JTIOTHKA

MHoxecTBO, omnepanud Haja MHOxecTBamu. [(narpammsl Oinepa—Benna. I[lpumenenue
TEOPETUKO-MHOKECTBEHHOI'O ammapara il ONMCAHMS PEAJbHBIX IPOLECCOB W SBICHUH, NpHU
pelIeHnH 3aa4 U3 IpYrux y4eOHbIX MIPEIMETOB.

Onpenenenue, Teopema, CleICTBUE, 10KAa3aTEILCTBO.

11 KJIACC



Yuciia 1 BbIYMCTICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haku 1e1MMOCTH LEIBIX YUCENL.

Crenensb ¢ palMOHaIbHBIM MTOKa3aTeraeM. CBONMCTBA CTEIECHH.

Jlorapudm uncna. JlecATUUHbBIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHHsI M HEPABEHCTBA

[IpeoOpa3oBanue BEIpAXKEHHA, COACPIKAIIMNX JIOTAPU(MBIL.

[Ipeobpa3oBaHue BbIpaxXeHUI, COAEPKALIUX CTENIEHHU C pallMOHAIbHBIM ITOKA3aTEJIEM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3zaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA.

Cucrembl JMHEMHBIX YpaBHEHHMU. PeleHne nNpHUKIaJHBIX 334a4 C IOMOILIBI CHCTEMBI
JIMHEWHBIX YPABHEHUM.

Cucrembl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHM, CUCTEM U HEPABEHCTB K PELICHUIO0 MaTEMaTHUECKUX 3a]a4 U 3aJa4
U3 pa3iMyYHbIX 00JacTel HAyKH U PealbHOM JKU3HH.

DOyHKUUH U rpaGuKu

Oyukuus. [lepuonuueckue Gpynkuuu. [I[pomMexxyTku MOHOTOHHOCTH (PyHKUIMU. MakCcCUMyMBbl
1 MUHUMYMBI QyHkinn. Haubospiree u HanMeHblee 3HaYeHUe (PYHKIIUU Ha IPOMEKYTKE.

Tpuronomerpuyeckue QyHKINH, UX CBONCTBA U rPpaUKH.

[TokazarenbHas u orapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPHKH.

Hcnons3oBanue rpadukoB GyHKIUN A pEeLICHUS] YPAaBHEHUM U TMHEWHBIX CUCTEM.

Hcnonp3oBanne rpadukoB (YHKIUA UIS HMCCIEAOBAaHHUS IIPOLIECCOB W 3aBHCUMOCTEH,
KOTOpbI€ BOHUKAIOT MPH PEUICHUH 3a/1a4 U3 APYTrUX YUeOHBIX MPEIMETOB U peaabHON KU3HHU.

Havyana maTemaTH4eckoro anajmsa

HenpepriBable ¢pyHKIIMN. MeTo1 HHTEPBAIOB JIJIs pEIICHHs] HEPAaBEHCTB.

[TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI TIPOU3BOTHOM.

[IpousBonubie 3meMEHTApHBIX (GyHKUUNA. DOpMyYIbl HAXOXKICHHUS MPOU3BOJHOW CYMMBI,
MIPOM3BEICHUS U YaCTHOTO (PYHKIINH.

[IpuMeHeHre TMPOM3BOIHONW K HCCIENOBaHMIO (PYHKIMH HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenne HauboIb111ero 1 HauMEHbIIEro 3Ha4eH!s PYHKIIUK Ha OTpE3Ke.

[IpumeHeHne MPOU3BOIHON ISl HAXO0XKIEHUS HAWIYYILIEro peleHus B IPUKIIAJIHbIX 3a/1a4ax,
JUIS OTPEJIEJIEHNs CKOPOCTH Tpoliecca, 3aJaHHOr0 (OpMYJIoN WK IrpaduKOM.

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX.

Wuterpai, ero reomerpudeckuii u pusndeckuii cMbIci. Beranucinenue unrerpaia mno gopmyne
Herorona—IJleitOnumna.



7

IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenne ydeOHOTO Tpenmera «MaremMaTuka» JODKHO OOeCredMBaTh JOCTHIKCHHUE Ha
ypoBHE cpenHero oOmero oOpa3oBaHHUsS CIEAYIOIIUX JIMYHOCTHBIX, METANpeIMETHbIX H
MPEIMETHBIX 00Pa30BATEIBHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3YJIBTATbHI

JIM9HOCTHBIE PE3ylbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOro mpenmera «MaTemMaTHKa
XapaKTepU3YIOTCS:

['paxxnanckoe BocriuTaHue:

c(OPMUPOBAHHOCTHIO ~ TPAKIAAHCKOM TMO3UIMM  OOydarolerocss Kak AakTUBHOTO U
OTBETCTBEHHOT'0 4IEHA POCCHIMCKOTrO OOIIEeCTBa, MPEACTABICHHUEM O MATEeMaTHYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SBICHHUI, NpoUeaAyp TpaxkIaHCKOro o0IiecTBa
(BBIOOpBI, OMpPOCHI W TIP.), YMEHHEM B3aUMOJICHCTBOBaTh C COIHMAIBHBIMH HWHCTUTYTaMHU B
COOTBETCTBHUH C UX PYHKIMSIMHU U Ha3HAYCHHEM.

[TaTproTHveckoe BOCIIHTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUHCKON T'pa)AaHCKOW HASHTHYHOCTH, YBAKEHHS K MPOILIOMY U
HACTOSIIEMY POCCUUCKOH MAaTeMaTHKH, IEHHOCTHBIM OTHOIICHUEM K JIOCTH)KCHHSIM POCCHUCKHX
MaTEMAaTHUKOB U POCCHICKOM MaTEeMaTHYeCKOM IIKOJbI, K HCIOJIb30BAHUIO ATHX JOCTHKEHUH B
IPYTHUX HayKax, TEXHOJOTHUX, chepax SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIMTAHUSA:

OCO3HAaHHMEM JIYXOBHBIX LEHHOCTEH POCCHHMCKOTO  Hapoaa; Cc(HOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMs, dTUYECKOrO MOBEIEHHUS, CBSI3aHHOTO C MPAKTHUYECKUM MPUMEHEHHEM
JOCTH)KCHUM HAayKd W JACSITEIBHOCTbIO YYEHOTO; OCO3HAHHEM JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTONYMBOTO OYyTyIIEro.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKIIIOUasi ICTETUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEHH,
O0OBEKTOB, 3aJa4, PEIICHHWHA, PACCYXJICHHI, BOCIPUUMYHBOCTHI0O K MaTEMaTHYCCKHM acCIICKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA.

®U3NYECKOE BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHUYeCKUE 3HAHUS B UHTEpEcax 37J0pPOBOTO
u Oe3omacHoro oOpa3a >XW3HH, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 3JI0POBBIO (370pPOBOE
MUTaHUe, COANIAaHCUPOBAHHBIN PEXXUM 3aHSATUN M OTABIXA, pPeryispHas Quandeckas aKTUBHOCTH);
(DU3HYECKOTO COBEPIIICHCTBOBAHUS, IPH 3aHATHSAX CIIOPTUBHO-03I0POBUTEIBHOMN JCSITEILHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYJOJIO0OUS; WHTEPECOM K Pa3IMIHBIM
chepam npodeccHOHANbHON NEATENbHOCTH, CBSI3aHHBIM C MaTeMaTHUKONH U e€ TpPUIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaylieil mpodeccun M peann30BbIBATH COOCTBEHHBIE
KU3HEHHBIC TUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHUYeCKOMYy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEUIICHUHN
MPAKTUYECKHX 3a7]a4 MaTEMaTHUYECKON HApPaBIECHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJIOTHYECKOW KYJIbTYPHI, IMOHUMAHHEM BJIHMSHHUS COIMAIBHO-
SKOHOMMYECKUX MPOILECCOB Ha COCTOSHUE MPHUPOJHON U COIUAIBHON Cpelbl, OCO3HAHUEM
rI100aTBFHOTO XapaKkTepa KOJIOTHYECKUX MpoOIeM; OpueHTaIe Ha IPUMEHEHHE MaTeMaTHYeCKIX
3HAHWH JIJIs1 peIIeHUs 33/1ad B 00JIACTH OKPYKAIOIICH CpeIbl, TUIAHUPOBAHUS TTOCTYIKOB M OI[CHKH
WX BO3MOXHBIX MOCJIEICTBUH JJIsI OKPYKAOIIEH CpeIbl.

[{eHHOCTH HAyYHOTO ITO3HAHUS:



c(OPMUPOBAHHOCTHIO  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKH U OOILECTBEHHOW MPAKTUKH, MOHMMAHHEM MaTeMaTH4YeCKOW HayKu Kak cdepbl
YEJIOBEUECKOU JESTENBbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAUMMOCTH JUISl Pa3BUTHS LIUBHIM3AIUU;
OBJIaJICHHEM $I3bIKOM MAaTeMAaTUKH U MaTEeMaTHYECKOM KyJIbTYpOW KaK CpPeJICTBOM MO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBJISATH MPOSKTHYIO U UCCIEA0BATEIIbCKYIO JEATEIbHOCTh HHANBUIYAILHO U B

rpymre.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpenmeTHble pe3yabTaThl OCBOCHUS MpOrpamMmbl yueOHoro mpeamera «MaTemaTtuka
XapaKTepU3yIOTCSl  OBIAJCHHEM  YHHBEPCATbHBIMU no3naeamenbHuIMU oeticmeusmu,
VHUBEPCAIbHLIMU ~— KOMMYHUKAMUBHLIMU — OeUCMBUSAMU,  VHUBEPCANbHbIMU  pe2YIamUEHbLMU
oeticmeusmu.

1) Vuueepcanvuvie nosnasamenvhuvle Oeiicmeus, obecneuusarom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECco8 00y4aowuxcs (0c6oeHue Memooo8 HO3HAHUS OKPYHCAIOWe20 MUpa;
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomams ¢ ungopmayuet).

bazoBble loruyueckue AeCTBHS:

BBISBJISITH M XapaKTEpHU30BaTh CYIIECTBEHHBIE MPU3HAKH MAaTEMaTHYECKHMX OOBEKTOB, MOHSITHIA,
OTHOIICHUH MEXIy MOHATHAMH, (DOpPMYIHpOBaTH OMNpPECICHUS MOHSITHIA; YyCTaHABIUBATh
CYIICCTBCHHBIN MPU3HAK KIACCHU(PUKALMU, OCHOBAHUS JJIsi OOOOIICHUS M CPaBHCHHSI, KPUTCPUU
MIPOBOAMMOIO aHAIN3a;

BOCIIPUHUMATH, (OPMYIUPOBATh ©  TNPeoOpa3oBBIBATH  CYXKJICHUS:  YTBEPIUTEIbHBIE U
OTpHUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

BBISIBJISITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOPEYUs B (akTax, JaHHBIX,
HAONIOJICHUSAX M YTBEPXKICHUSX; MpeiaraTb KPUTEPUH MJS BBIABICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JeNnaTh BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U HMHIYKTHUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MPOBOJNTH CaMOCTOSITEIHPHO JOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUU (TIPSIMBIE W OT
MPOTUBHOTO), BBICTpaWBaTh aApPryMEHTAllUI0, TMPUBOAUTH TpPUMEPbl U  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXICHHSI U BHIBOJIBI;

BBIOMpaTh CMoOcO0 perieHus yueOHOW 3afaud (CpaBHHUBATh HECKOJIBKO BapHAHTOB peEIICHHS,
BBIOMpaTh HanboJiee MOAXOSAIINN C Y4ETOM CaMOCTOSITENIbHO BBIJIEIIEHHBIX KPUTEPUEB).

bazoBble nccnenoBaTebCKue ICHCTBHS:

UCIIONIb30BaTh BOMPOCHI KAk HCCIENOBATENIbCKUI HMHCTPYMEHT TMO3HaHUS; (DOpMyIHpoBaTh
BONIPOCHL, (UKCHPYIOIIHE MPOTUBOpEUYHE, MpoOIeMy, YCTaHAaBIMBAaTh MCKOMOE M JIaHHOE,
(hOopMHPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINI0, MHEHUE;

MPOBOANTHh CaMOCTOSITEIHbHO CIUTAHUPOBAHHBIN JKCIEPUMEHT, HCCIEIOBaHHWE MO YCTAHOBJICHHIO
0COOEHHOCTEN MaTeMaTH4eCKOro 0ObEeKTa, SBICHUS, MPOIIECCa, BHISBICHUIO 3aBUCHMOCTEN MEXIY
00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITENNFHO  (popMynHpoBaTh OOOOIIEHHS W BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOIIO/IEHUs, UCCIIEeIOBaHMS, OIIEHUBATh JOCTOBEPHOCTh TMOJTYYCHHBIX PE3yIbTaTOB, BBIBOJOB U
00001IIeHMIT;

MPOTHO3HPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TaKXKe BBIIBUTaTh MPEIINOJIOKEHUS O €ro
pPa3BUTUHU B HOBBIX YCIIOBUSX.

Pabota ¢ nuadopmanmeii:

BBISBJIATH ASPUIUTH HHGOPMAIIUHU, JTaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha BOIIPOC U JJISl PEIICHUS
3aJ1auu;

BBIOMpaTh UH(GOPMAIIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJTH3UPOBATh, CHCTEMAaTU3UPOBATh U
UHTEPIPETHPOBATH HHPOPMAIIMIO PA3TUYHBIX BHIOB U (POPM MpeacTaBICHUS;
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CTPYKTYpUpOBaTh HH(OpMAINIO, MPEACTaBIATh €€ B pa3iIMyHbBIX (opMax, WILTIOCTPUPOBATH
rpapuyuecKy;
OLICHHUBATh HAAEKHOCTh HH(OPMALIUY IO CAMOCTOATENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvnvie KOMMYHUKAmueHwle Oelicmeus, 00ecneuusaom coopmMuposaHHocnms
COYUATILHBIX HABLIKOG 00YYAIOUUXCAL.

OO01enue:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYXJIEHUS B COOTBETCTBUH C YCIOBHUAMHU M IETSAMH OOIICHUS;
SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHCBMEHHBIX TEKCTaX, JaBaThb
MOSICHEHUS 110 X0y PELIEHUS 3a/1a4i, KOMMEHTHUPOBATh MOJYY€HHBIN PE3YJIbTAT;

B X0/1€ 0OCYX/IEHUS 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYXKIaeMOH TeMbI, TIPOOJIEMbI, peraeMoi
3a/1a4y, BBICKA3bIBaTh WJIECH, HALCJICHHbIE HA IMOUCK PELICHHUS; COMOCTABIIATh CBOM CYKIEHUS C
CYXACHUSIMU JIPYTMX YYacTHUKOB JMajora, oOHapyKHWBaTh pa3jIu4Me€ U CXOJCTBO IO3MUIMH; B
KOPPEKTHOI popme popMyIupoBaTh pa3HOINIACHs, CBOM BO3PAKECHHUS,

IPEICTABIATh  PE3yJbTaThl PEIICHUS  3a/Jayd, OJKCIEPUMEHTAa, HCCIECJOBaHMs, IPOEKTa;
CaMOCTOSITENILHO BBIOMPATh (hOpMaT BBICTYIUICHHUS C YYETOM 3a/a4 MPE3CHTAMN U OCOOCHHOCTEH
ayJIuTOPHH.

CoTpyaHUYECTBO:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAWBHUIYaTbHOW pabOThl IPU pELICHUU
yuyeOHBIX 3aJay; NPUHUMATh IeJIb COBMECTHOM JEATEeIbHOCTH, IUIAHUPOBATh OPTraHHU3AIUI0
COBMECTHOH paloOThl, pacmlpeneisiTh BUABI pPadOT, JOTOBApHBATHCS, OOCYXJaTh MpoLecC |
pe3ynbTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKUX JTIOCH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboTHI (00CYXACHUS, 0OOMEH MHCHHI, KMO3TOBBIC IITYPMBI» U
WHBIC); BBIMOJHATH CBOIO YacTh pabOTHI M KOOPAMHUPOBATH CBOM JCHUCTBHS C APYTUMH YICHAMHU
KOMaHJbl; OIICHMBaTh KadecTBO CBOEro BKJIaga B OOmUMI TOPOAYKT IO KPUTEPUAM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aHMOACHCTBHSL.

3) Vuueepcanvnvie pezynamuenvie Oeticmeus, 0becnevusaiom Gopmuposanie CMulCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranusanus:

COCTaBJIATh IUIAH, aJTOPUTM pEIIeHUs 3a/ladyd, BBIOMpPATh CIOCOO pEUIeHUs C Y4ETOM
UMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEeUICHUH ¢ y4€TOM HOBOM MH(DOpMALINHL.

CaMOKOHTpOJIB:

BJIa/IETh HaBBIKAMM IO3HABATEJIIbHOM peQUIeKCMM KaK OCO3HAHMSI COBEpIIAeMbIX AEHCTBHM U
MBICIUTENIBHBIX MPOLECCOB, UX PE3YJbTATOB; BJIAJETh CIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJIS
IIpoLecca U pe3yJibTaTa pelIeHsl MaTeMaTH4eCKON 3a/1a4H;

MPEBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTb IIPH PEIICHUH 33]]a4l, BHOCUTh KOPPEKTHUBHI B
JeSITEIbBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJIEHHBIX OIMIMOOK, BBISIBIEHHBIX
TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3yJbTaTa LIEIU U YCIOBHUSIM, OOBSICHATh MPUUYMHBI JOCTUKEHMS WU
HEJOCTHKEHUS PE3yJIbTaTOB JI€ATEIbHOCTH, HAaXOAUTh OIIMOKY, /1aBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI

OcBoeHnne ydeOHOro Kypca «AnreOpa W Hayala MaTeMaTHYEeCKOTO aHaln3a» Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHUs JOJDKHO O0ECTieurMBaTh JOCTIKEHHUE CIEAYIOIIMX MPEeIMETHBIX
00pa30BaTEeNbHBIX PE3YIBTATOB:
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10 KJIACC

Yucna v BoIYMCIEHHS

OnepupoBaTh NOHATUSAMU: PALUOHAIBHOE W JIEHCTBUTEIBHOE 4YHUCIIO, OOBIKHOBEHHAs H
JeCATUYHAs IPO0b, MPOLCHTHI.

BrinonusaTe apudmernyeckue onepannu ¢ paluoHaIbHBIMU U J€HCTBUTEIbHBIMU YHCIIAMHU.

BoinonHATe NpUOMMKEHHBIE BBIYMCIICHHSA, WCIHOJB3YysA IIpaBWJIa OKPYIJIEHHS, [eNaTh
MPUKUAKY U OLIEHKY pPe3yJbTaTa BHIYUCICHUH.

OmnepupoBaTh MOHATUSAMH: CTENEHb C LEIbIM IOKa3aTeleM; CTaHAapTHas (Gopma 3amucu
NEHCTBUTENBFHOTO YHMCIIA, KOPEHb HATypajlbHOW CTENEHH; HCMIOJIb30BaTh MOAXOAAIIYI0 (opmy
3aMKCH JEMCTBUTEIbHBIX YMCEI JUIsl PEIICHUS IPAKTUUECKUX 3a/]ad U IPECTABICHUS JaHHbIX.

OnepupoBarh NOHATUAMU: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJLHOTO YIJa; MCIOJIb30BaTh
3aIMCh MPOU3BOJIBHOTO yIila Yyepe3 0OpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIUH.

YpaBHeHHsI M HEPABEHCTBA

OnepupoBaTh NOHSTUAMM: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJIOE, PalMOHAIbHOE,
UppalMOHATIFHOE YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YpaBHEHHUE;

BommonHATe  mpeoOpa3oBaHUs ~ TPUTOHOMETPUYECKMX  BBIPQXXEHMM W peuiarhb
TPUTOHOMETPUYECKHE YPaBHEHUS.

BeimonHATe npeoOpa3oBaHus LENBIX, PAMOHAIBHBIX M HMPPAMOHAIBHBIX BBIPAKEHUH |
peliaTh OCHOBHBIE TUIIBI LIEJBIX, PAIIHOHATBHBIX U UPPALMOHATLHBIX YPABHEHHUH U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHS M HEpaBEHCTBA JJIsl PEIIECHUS MAaTeMaTHYECKUX 3a/Jad U 3a1ad u3
pa3IMyYHbIX 00JacTel HAyKH U peaslbHOM JKU3HH.

MonennpoBaTh peaibHble CUTYalluU Ha SI3bIKE aJIre€Ophl, COCTABIATH BBIPAXKEHUS, YPABHEHMUSI,
HEpPAaBEHCTBA IO YCJIOBUIO 3aJauyd, HCCIEN0BaTh MOCTPOCHHBIE MOJIEIH C HCHOJIb30BaHUEM
anmnapara anreOpsl.

DYyHKUMH U TPaPUKU

OnepupoBarh MOHATUSAMHA: QYHKIHS, CIIOCOOBI 3aMaHusi (PYHKIIMH, 00JIACTh OMPEICIICHUS U
MHO>KECTBO 3HaUeHUN HYHKIUU, rpa@uK (yHKIMH, B3AUMHO OOpaTHBIE (PYHKIIUH.

OmnepupoBarh MOHATUSAMH: YETHOCTh U HEUETHOCTh (DYHKIMH, HYIH (QYHKIHH, TIPOMEKYTKA
3HAKOIIOCTOSIHCTBA.

Wcnonb3oBate rpaduku pyHKUNN 1)1 pelIeHUs] ypaBHEHUI.

Crtpouths M uuTath TrpaduKu JTHHEHHON (YHKIMU, KBAaApaTUYHONW (QYHKIIMH, CTETIEHHOMN
(YHKIMH C LIETIbIM TOKA3aTENEM.

Hcnonb3oBare rpadguku (QyHKIMHA A8 HMCCIEIOBAHUS TMPOLIECCOB M 3aBHUCUMOCTEH IpHU
pelleHnr 3aJad U3 JAPYruX Y4eOHbIX NPEIMETOB M pPEaJbHOW JKHU3HM; BbIpakaTb (opMyliaMu
3aBUCHMOCTH MEXIy BETUUHMHAMH.

Havyana maTeMaTH4eckoro anajamnsa

OmnepupoBaTh MOHATUAMHU: [OCIEIOBATEIbHOCTh, apU(PMeTHUecKass M TIeoMeTpuyecKas
IIPOrPECCUHU.

OnepupoBaTh MOHATHSIMHU: OECKOHEYHO YOBIBAIOIIAsi Ie€OMETpHUEcKas MPOrpeccus, CymMma
0EeCKOHEYHO yObIBaIOLIE reOMETPUUECKON MTPOrPECCUH.

3amaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEI0BATEIbHOCTEH U MIPOTPECCUi JJIs PEIIEHUs PeaIbHBIX 3a]a4
MIPUKJIATHOTO XapakTepa.

MHo:xecTBa U JIOTUKA

OnepupoBaTh NOHATUSMH: MHOKECTBO, ONEPAIH Ha/l MHOXXECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar Ui ONUCaHHUS peajbHBIX IMPOLECCOB U
SBJICHUM, TIPU PELIEHUH 3a]a4 U3 APYIHX y4eOHBIX MPEIMETOB.

OnepupoBath MOHATUAMHU: OIIpe/ielIeHHe, TEOpeMa, CIEeICTBUE, 10Ka3aTeIbCTBO.
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11 KJIACC

Yuciia 1 BBIYMCTICHUS

OnepupoBaTh MOHATUSMU: HATYpaIbHOE, LIEJI0€ YUCIIO; MCIIONb30BaTh IPU3HAKU ACIUMOCTU
LIENIBIX YUCEJI, PA3JIOKEHHE YHCIIAa HA TPOCThIE MHOKUTENH JUUIs PELICHMS 3a1a4.

OnepupoBarh MOHATHEM: CTEIIEHD C PALIMOHAJILHBIM [T0OKA3aTEIIEM.

OnepupoBaTh NOHATUSAMMU: JIOrapu(pM YUCIIA, JECITUYHBIE U HATYpPaJIbHbIE JOrapu (MBI

YpaBHeHHs U HEPABEHCTBA

IIpuMeHATH CBOMCTBA CTENEHU /JIs IPe0Opa30BaHUs BBIPAKEHUN; ONIEpUPOBATh OHATUSAMMU:
[I0KA3aTEIbHOEC YPAaBHEHUE W HEPABEHCTBO; PEIIATh OCHOBHBIC THIIBI [IOKA3aTEIbHBIX YPABHECHUHN U
HEPABEHCTB.

BhimonHATe  mpeoOpa3zoBaHMs — BBIPAKEHHH, COAEPXKAIIMX JIorapu(MBbI; ONEPUPOBATH
HNOHATUSAMM:  JIOrapu(MUUYECKOe ypaBHEHHME M HEPaBEHCTBO; peIlaTh OCHOBHBIC  THIIbI
Jorapu(pMHUUECKUX YpPaBHEHUN U HEPABEHCTB.

HaxoauTs perieHus NpocTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NMOHATUSIMM: CUCTEMA JIMHEMHBIX ypaBHEHUN M €€ pelIeHHE; MCII0Ib30BaTh
CUCTEMY JINHEHHBIX YPaBHEHUH JJIs pELICHMs] IPAKTUYECKUX 3a1a4.

Haxomuth pemeHuss npoCTEHIIUX CUCTEM M COBOKYITHOCTEH PalMOHAIBHBIX YPABHEHUH U
HEPABEHCTB.

MonennpoBaTh peaibHble CUTYalluu Ha SI3bIKE aJIreOphl, COCTABIATH BbIPAXKEHUS, YPABHEHMUSI,
HEPABEHCTBA M CHUCTEMBl II0 YCIOBUIO 3aJauyd, HCCIENOBATh IIOCTPOCHHBIE MOJEIN C
HCII0JIb30BaHUEM arrapara anreOpsl.

DYyHKUMH U TPaPUKU

OnepupoBarh NOHATUAMU: NIepuoaAnYecKas QyHKIUS, IPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH,
TOUYKU 3KCTpeMyMa (DYHKIMM, HauOoJjblllee U HauMEHblee 3Ha4eHUs (YHKIMU Ha MPOMEKYTKE;
UCIOJIb30BaTh UX JUISl KCCIIEIOBaHUS (PYHKIIMH, 3aJaHHOU rpauKoM.

Onepuposarb HOHATUSAMH: rpaduku II0Ka3aTeNbHOM, JorapupmMuIecKon U
TPUTOHOMETPUYECKUX (DYHKIUH; M300pakaTh MX HA KOOPJAMHATHOW IJIOCKOCTH U HCIIOJIb30BATh
JUIS peLlIeHUs] YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPJAUHATHOMN MJIOCKOCTU IpapUKU JTMHEHHBIX YpaBHEHHUH U HUCIIOJIb30BATh
UX IS PEIICHUS CUCTEMBI IMHEHHBIX YPABHECHUMN.

Hcnons3oBarh rpaduxu GyHKIMI 11s1 KCCIETOBAHMS TTPOIIECCOB M 3aBUCUMOCTEH U3 APYTUX
YYEOHBIX JAUCIUILIIIH.

Hayana maTreMaTH4yecKoro aHajam3a

OnepupoBaTh NOHATUSAMM: HenpepbiBHas (QYyHKIMS;, MPOU3BOAHAS (YHKIUH; UCIOIB30BAThH
reOMEeTpUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM JIIsl pelIeHus 3a/1a4.

HaxoauTe mNpou3BOAHBIE 3JEMEHTApHBIX (DYHKIUHA, BBIYMCIATH HPOM3BOJHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (PYHKIIUH.

Vcnonp30BaTh NPOU3BOIHYIO AJIS MCCel0BaHUs (DYHKIIMM HA MOHOTOHHOCTB M 9KCTPEMYMBI,
MIPUMEHSTH Pe3yJbTaThl HCCIEIOBAHUS K IOCTPOEHUIO IpauKOB.

Hcnonp30BaTh IPOU3BOAHYIO MU HAXOXKIACHUS HAWIYYILIErO PELICHUs B IIPUKIAJHBIX, B TOM
YHUCJIE COLNATIBbHO-3KOHOMMYECKUX, 3a/1a4ax.

OmnepupoBaTh MNOHATHUSAMM: MEPBOOOpa3Has M HWHTErpaj; IMOHMMATh TE€OMETPUYECKUN H
¢bu3nyecKuit CMbICT UHTETpaa.

HaxonuTte mepBooOpa3Hble 31€MEHTapHBIX (YHKIMH; BBIUUCIATH MHTErpan 1o ¢opmysie
Herorona—Jleitbuua.

Pemate mpukiagHble 3a7a4d, B TOM YHCIE COLUAIBHO-3KOHOMHYECKOT0 U (U3NYECKOTO
XapakTepa, CpeACTBAMUA MaTEMAaTHYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC

N KoaunyecTBo 4yacoB DJIEKTPOHHbIE

H/' HaumeHoBaHMe pa3aesioB U TeM K Mpakruue (uudposbie)

- nporpamMmmal Bcero :GH(;?::JIBHLW CcCKUue 06pa3OBaTeJILHbIe

P padoThI pecypcsl
MHoXecTBa pallMOHATBHBIX U https://resh.edu.ru/

1 ACHCTBHTCIBHBIX HHCCT. 14 2 https://urok.1c.ru/
PannonansHbIe ypaBHEHHS U
HEPaBEHCTBA

https://resh.edu.ru/

2 Dymicwu u rpaduicu. Crenent, ¢ 6 https://urok.1c.ru/
IEJTBIM TTOKa3aTeseM
Apudmernueckuii KOpeHb N—oi )

3 crenenn. MppanmonanbHbe 18 1 Egg:%ruisorlli(j:urﬂjl
YPABHEHUS U HEPABEHCTBA ) =
PopmyeI https://resh.edu.ru/

4 TpuronomeTpun. TpuroHomerpuyec 22 1 https://urok.1c.ru/
KHUE YpaBHEHUS ) =
oceI0BATEALHOCTH 1 https://resh.edu.ru/

5 A 5 https://urok.1c.ru/
MIPOrpecCUH

6 IloBTOpenue, o6o0MIEeHNE, 3 1
cucTeMaThu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOIT'PAMME



https://resh.edu.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://urok.1c.ru/
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11 KJIACC
KomnmuecTBo acoB DNeKTpOHHBIE
Ne HaumeHnoBanue pa3nienos u TeM K 1 (umndpoBsie)
/0 TPOrpamMMEI Bcero O6H TPOJIBHbIE %aKTquCKHe o0Opa3zoBaTenbHbIC
paboTHI paboTHI pecypesi
Crenen, ¢ paumonanbHLIM https://resh.edu.ru/
1 noka3areneM. IlokazarenbpHas 12 2 https://urok. Lc.ru/
¢ynxmus. [lokazaTenpHbie - =
ypaBHEHHS M HEPaBEHCTBA
Jlorapudmudeckast GyHKIHS. https://resh.edu.ru/
2 Jlorapudmuyeckne ypaBHEHHS U 12 https://urok.1c.ru/
HEpaBEeHCTBA
Tpuronomerpuyeckue GyHKINH U
3 uX TpaduKH. 9 1 https://resh.edu.ru/
TpuroHoMeTpuIecKue https://urok.1c.ru/
HEepaBeHCTBA
pomssonas. [IpyMeree https://resh.edu.ru/
4 P AHas. Ip 24 1 https://urok.1c.ru/
MPON3BOTHOM
https://resh.edu.ru/
5 WHTerpai u ero mpuMeHCHHUS 9 https://urok.1c.ru/
. https://resh.edu.ru/
6 Cucrembl ypaBHEHHHA 12 1 https://urok.1c.ru/
https://resh.edu.ru/
7 HarypasbHbie 1 1ieJIble Ynciia 6 https://urok.1c.ru/
HoBTopere. oGoGiene https://resh.edu.ru/
8 P ’ HICHHC, 18 2 https://urok.1c.ru/
cucreMaTru3anusa 3HaHUuN
OBUIEE KOJIMYECTBO YACOB I10 102 7 0

[TPOIT'PAMME



https://resh.edu.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

AnreOpa W Hayana wmareMmaTuyeckoro ananmmsza. Hwukombckuit CM. u  gp. (10-11)
(bazoBbIil/ Yrny0néHnsiii) AkimoHepHoe obmectBo «M3natenbetBo «IIpocsemnieHue)

METOAUYECKHUE MATEPUAJIBI J1JISA YUUTEJIA
https://urok.1c.ru/
https://resh.edu.ru/

INU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://urok.1c.ru/
https://resh.edu.ru/



https://urok.1c.ru/
https://resh.edu.ru/
https://urok.1c.ru/
https://resh.edu.ru/

