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MHNOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamMma yueOHOro Kypca «AnreOpa M Hayajga MaTEeMaTHUECKOTO aHalIH3a» 0a30BOTO
ypoBHs 1yt oOyyaromuxcsi 10 —11 kmaccoB paspaborana Ha ocHoBe DepepadbHOro rocyAapCTBEHHOTO
00pa3zoBaTeNbHOrO CTaHIapTa CpemHero oOmero oOpa3oBaHHsA, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUI, NPENBIBIAEMBIX K MaTEeMaTHUYECKOMY OOpa30BaHMIO, W TPaIUIHUHA POCCHICKOTO
oOpazoBanus. Peammzamust mporpaMMmbl  OOecriedMBaeT OBJAJACHHE KIFOUEBBIMH KOMITCTEHIIHSIMHY,
COCTABIISIIOLIMMH ~ OCHOBY JJISl  CaMOpPAa3BUTUSI W  HENpEpPHIBHOIO 00pa3oBaHUs, IIEIOCTHOCTh
O6IlICKyIH)TypHOFO, JIMYHOCTHOI'O U MMO3HABATCIILHOI'O Pa3BUTHA JIMYHOCTH O6Y'-IaIOHlI/IXCSI.

HEJU U3YUYEHUS YYEBHOI'O KYPCA

Kypc «Anredpa u Hadansa MaTeMaTHUYECKOr0 aHAJM3a» SBJISETCS OJHUM U3 HAWOOJee 3HAYUMBIX B
MporpaMMe CTapiield MIKOMIbI, TTOCKOJIbKY, C OJHOM CTOPOHBI, OH 00eCIeYrBacT HHCTPYMEHTAIBbHYIO 0a3y
JUI M3y4YeHHsI BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JPYroi CTOPOHBI, (POPMHUPYET JIOTHUECKOE
abCTpakTHOE MBINUICHUE y4alluxcsi Ha YpOBHE, HEOOXOAWMOM JUISi OCBOEHHS KypcOB HMH(OPMATHKH,
O0IIleCTBO3HAHMSI, HWCTOPUH, CIOBECHOCTH. B paMkax JaHHOro Kypca Yydalluecs OBJIaJIeBaroT
YHUBEPCAIGHBIM  SI3bIKOM COBPEMEHHOM HayKw, KoTopas (opMynupyeT CBOM JOCTH)KEHHS B
MaTeMaTH4YecKoi opme.

Kypc anreOps! 1 Hadan MaTeMaTHYECKOTO aHaJIHM3a 3aKJIa/IbIBACT OCHOBY ISl YCIEITHOTO OBJIa/ICHHS
3aKoHaMU (DM3MKH, XMMHUHU, OMOJIOTUH, TIOHUMAHHUS OCHOBHBIX TEHJICHIIMH SKOHOMUKU U OOIIECTBEHHOU
KU3HU, IO3BOJIACT OPHUCHTUPOBATHCA B COBPEMCHHBIX III/I(prBI)IX N KOMIIBIOTCPHBIX TEXHOJIOTUAX,
YBEPEHHO HCIOJIB30BaTh HX B HOBCC}IHCBHOfI *u3Hu. B ToXke BpEMs OBJIAJICHUEC a6CTpaKTHI)IMI/I u
JIOTNYECKHU CTpOruMun MaTEMAaTHYCCKUMHU KOHCTPYKIUAMU pa3sBHUBACT YMEHHUE HaXOIUTh
3aKOHOMEPHOCTH, 00OCHOBEIBATH NCTHUHHOCTH YTBECPKACHUA, HCIIOJIB30BAaTh O606HI€HI/IG u
KOHKPETH3aIINI0, a0CTParupoBaHUe W aHAJIOTHIO, OPMUPYET KPEaTHBHOE M KPUTUYECKOE MblluieHrne. B
XOJIe M3y4eHHUs anreOpbl M Hadall MaTeMaTHYECKOrO aHalM3a B CTaplIei MIKOJNE yJalluecs MojydaroT
HOBBIHA ONBIT peIICHUA MPUKIAAHBIX 3a7ad, CaMOCTOATCIIBHOTI'O IMOCTPOCHUSA MaTEMAaTUYCCKUX MO,ZIeJ’IeiI
peaNbHBIX CUTyalldd W WMHTEPIPETalid TIOMYYEHHBIX PpEIICHUH, 3HAKOMSATCS C IpHUMepaMu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B Mpupoiae, Hayke M B HCKYyCCTBE, C BBIIAIOMIMMHCS
MaTEeMaTHYECKUMH OTKPBITUSMU U MX aBTOPAMH.

Kypc obnamaer 3HaUMTENBHBIM BOCIIMTATEIBHBIM IIOTEHIIMAIOM, KOTOPBIH peann3yercs Kak depes
y4eOHBI MaTepualsl, CHOCOOCTBYIOIMH (HOPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHMSA, TaK U Uepe3
Crieru UKy yaeOHOI TSI TEIIBHOCTH, TpeOyrorei CaMOCTOSITCITBHOCTH, aKKypaTHOCTH,
MPOJOKUTEIHON KOHIIGHTPAIMY BHUMAHHS M OTBETCTBEHHOCTH 32 TIOJyYEHHBIH pe3yibTar.

B ocHoBe Merommku oOydeHms amreOpe W HadagaM MAaTEMaTHYECKOrO aHalIM3a JISKHUT
TEATEeNbHOCTHBIA IIPHHIMIT O0yIeHUSL.

Ctpykrypa Kypca «Anrebpa ¥ Hadaja MaTEeMaTHYECKOrO aHaIM3a» BKIIOYAET CJEeTYyIOIIne
coziepKaTeIbHO-MeToquYecKue IMHAN: «Hucia u BerauciaeHus», « DyHkiun u rpadukm», «YpaBHEHUS U
HepaBeHCTBa», «Hauwama wmaTemaTtmdeckoro ananmsa», «MHOXKeCTBa M JIOTHKa». Bce OCHOBHBIC
CO/IepKAaTeITbHO-METOJMYECKUE JIMHUM HM3YYaloTCs Ha TPOTSHKEHHH IBYX JIET OOyYeHHs B cTapIuel
IIKOJIe, €CTECTBEHHO JOIMONHSSA Pyl APYyra W MOCTEIIEHHO HACHIIIASCh HOBBIMH TEMaMH M pa3/ielaMHu.
JlaHHBI Kypc SIBISIETCS WHTETPATHUBHBIM, ITOCKONBKY OOBEIMHSET B ceOe colep)KaHHe HECKONBKUX
MaTeMaTHYeCKUX IMCIMIUIMH: areOpa, TPUrOHOMETPHS, MaTEeMAaTHUSCKUI aHAIIM3, TEOPHUS MHOXKECTB H
ap. ITo mMepe Toro Kak yJammecs OBJIaJIEBAIOT BCE Ooliee IMPOKUM MAaTEMAaTHYECKUM allliapaToM, Y HUX
MIOCIIEIOBATEIbHO (OPMHPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTH MaTeMaTH4ecKyl MOJIENb
peanpHOI CHTyaluu, IPUMEHATh 3HAHUS, MOTy4eHHBIE B Kypce «AnreOpa W Hadajla MaTeMaTHYeCKOTo
aHaNIM3ay», IS PEIICHUS CaMOCTOSTENBbHO C(HOPMYIHMPOBAHHOW MaTEMAaTHYECKOM 3amadm, a 3aTeM
MHTEPIPETUPOBATH MOTYYSHHBIN pe3ybTaT.

CozneprxatebHO-MeTOIYecKast JTHHUS «Yuca 1 BIYMCICHHS» 3aBepiiaeT (hOpMUPOBaHUE HABBIKOB
UCIIOJIb30BAHMUS JISHCTBUTEIBHBIX YHCEN, KOTOPOe OBLIO HayaTo B OCHOBHOH mIKoie. B crapmeid mkore
ocoboe BHUMaHHUE yJenseTcss (pOpMHPOBAHUIO MPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOUINX B
ce0ds HCIONIB30BaHUE pA3MYHBIX (OPM 3amucH  JEHCTBUTENBHOrO YHWCIA, YMEHHE pPalUOHAIBHO
BBITIOJIHATH JIGUCTBUS C HUMH, JA€NaTh INPUKUAKY, OLEHHWBATH pe3yiapraT. OOydarommecs MOIydYaroT
HaBBIKH NMPUOIIKEHHBIX BEIYUCICHHUH, BHITOTHEHHS ISUCTBUI C YMCIaMH, 3alIMCAaHHBIMHU B CTaHaPTHON
(dopme, HCIIONB30BAHUS MATEMAaTHUECKUX KOHCTAHT, OLIGHUBAHMUS YMCIIOBBIX BBIPAKEHUH.

Jluans «YpaBHEHHs] M HEPABEHCTBA» PEATM3YyeTCs Ha NPOTSDKEHHH Bcero oOy4yeHHs B CTapluel
LIKOJIE, TIOCKOJIBKY B Ka)KIOM pasjielie IporpaMMbl IPelyCMOTPEHO PELIeHue COOTBETCTBYIOMINX 3aad.
OOyuyaromecss  OBJaJEBAaIOT  Pa3IMYHBIMM ~ METOJaMM  pEIIeHHs  LEeNblX, paldOHAIbHBIX,
HUppalMOHAIBHBIX, TOKA3aTENbHBIX, JIOrapu(PMUUECKUX U TPUTOHOMETPUUECKHX YpPaBHEHHH, HEPaBEHCTB



U ux cucteM. llomyueHHble yMEHHUS HWCHIOJNB3YIOTCS NpPU HUCCIEJOBAaHUM (GYHKIHA C IMTOMOLIBIO
MPOU3BOAHOM, PEIICHUH MPHUKIAAHBIX 3aJad M 3aJad Ha HaxOXKAeHHe HauOOoNbIIMX M HAaUMEHBIIUX
3HaYeHuil QyHKuuu. aHHas comepaTenbHas JHHUS BKIIOYAaeT B cebs Takke GopMupoBaHue yMeHHH
BBIMONIHATH pacuérel 1Mo (opMmynaM, NpeoOpa3oBaHUS LENbIX, PAlMOHAIBHBIX, MPPAIMOHAIBHBIX H
TPUTOHOMETPHUYCCKUX BBIPAKCHUH, a TaKKe BBIPAKEHWUH, COAEP)KAIMUX CTEMEeHW U JIOrapU(MBbL.
Bnaromapss  u3yueHuro  anreOpanyeckoro  MaTepuala  NPOHCXOAMT  JallbHEWINee  pa3BUTHE
QITOPUTMHYECKOTO M aOCTPAaKTHOTO MBINUICHUS YyYamuxcsi, (OPMHPYIOTCS HAaBBIKH JEIYKTUBHBIX
paccykaeHuit, paboTel ¢ CHMBOIBHBIME (POPMaMH, TIPEICTABICHUSI 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B
BHUJC PAaBCHCTB M HepaBeHCTB. AunreOpa mnpemyaraer 3(¢QeKTHBHbIE WHCTPYMEHTBHI Ui DPEIICHHS
MPaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aJay, HaIrJIAJHO JEeMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa
HayKH.

ConepkarensHo-MeTonuueckast JTHHUS «DyHKIMHM U TpapuKu» TECHO Teperieraercs ¢ ApyruMH
JUHUSAMH Kypca, TOCKOJBKY B KaKOM-TO CMBICIE 3aJaéT MOCIEeN0BAaTEIbHOCTh M3Y4YEHMs] MaTepuala.
WzyueHne cTereHHOM, IMOKa3aTeNnbHOW, JOrapu@MHUYECKOl ¥ TPUTOHOMETPUYECKMX (YHKIMH, HX
CBOMCTB M IpaMKOB, UCIIOIb30BaHNE QYHKIMHA ISl PEIICHHs 3a/a4 U3 JAPYruX y4eOHBIX MPEAMETOB U
peanbHON U3HU TECHO CBSI3aHO KaK C MaTEMaTHYECKHM aHAJIW30M, TaK UM C PEUICHHEM YpaBHEHHU U
HepaBeHCTB. [Ipu 3TOM Oonbliioe BHUMaHKE yhensercs: GopMUpOBaHUIO YMEHUSI BBIPAXKaTh (GOpMyIaMu
3aBHCUMOCTH MEXJy Pa3IMYHBIMH BEUYWHAMH, HCCIEAOBATh IMONYYCHHBbIE (DYHKIMH, CTPOUTH HX
rpadukn. Matepuan >3ToH cofepKaTENbHOW JMHUM HAIlEIEeH Ha pa3BUTHE YMEHHH W HaBBIKOB,
MO3BOJISIIONIMX BBIPAXKAaTh 3aBUCHMOCTH MEKIY BEUYMHAMU B Pa3IUYHON (hopMme: aHaIMTHYECKOH,
rpaduueckoii u cioBecHOH. Ero m3ydeHwe crocoOCTBYeT pa3BUTHIO aJTOPUTMHYECKOTO MBIIUICHHS,
CIOCOOHOCTH K 0000IIEHUIO ¥ KOHKPETH3AIINH, NCTIOIb30BAHUIO aHAJIOTUH.

ConepxarenpHas nuHus «Hagama MaTeMaTHYeCKOTro aHaM3a» TO3BOJISIET CYIIECTBEHHO PACIINPHUTh
Kpyr KaKk MaTeMaTHYeCKHWX, TaK M NPUKIAJAHBIX 3a]1a4, JOCTYMHBIX OOydYaroUmMMCsS, Yy KOTOPBIX
TIOSIBJIAECTCS. BOBMOXKHOCTh MCCIIEZIOBATh M CTPOUTH TpauKH (PYHKIHH, ONMpenensTs UX HanOOJbIINEe U
HaMMEHBIINE 3HAYEHHS, BBIYMCIATE IUIOMAAN GUTYp U OOBEMBI Tel, HAXOAUTH CKOPOCTH M YCKOPEHUS
mpoueccoB.  JlaHHass conep)KaTenbHAas JIMHAS ~ OTKPBIBAET HOBBIE BO3MOXKHOCTH — IIOCTPOCHHS
MaTeMAaTHYECKUX MOJEIECH pealbHBIX CUTyallli, HAXOKICHUS HAWIYYIIEro PEIICHHs B MPUKIAJHBIX, B
TOM 4HCJIE COLMAIIBHO-3KOHOMHUYECKUX, 3ajadyaX. 3HAKOMCTBO C OCHOBaMHM MAaTEMaTHUYECKOTO aHajn3a
CIIOCOOCTBYET pPa3BHTHIO aOCTPAaKTHOTO, (HOPMAIBHO-JTOTHYECKOrO W  KPEATUBHOTO MBINUICHUS,
(hopMHpOBaHMIO YMEHUH paclloO3HaBaTh IIPOSABICHUS 3aKOHOB MaTeMaTUKM B HayKe, TEXHUKE U
uckyccrBe. OOywarompecst y3HAIOT O BBIAAIOMIMXCS pE3YyNbTaTax, IOJYYEHHBIX B XOJAE€ Pa3BUTHUS
MaTEMaTHKY KaK HayKH, U UX aBTOpax.

ConepxxarenpHo-MeTonuueckas IMHuA «MHOKECTBA U JIOTHKa» B OCHOBHOM ITOCBSIICHA JIEMEHTaM
TEOPUH MHOXKECTB. TEOpPETHKO-MHOXXECTBEHHBIE INPENCTABICHUS IPOHU3BIBAIOT BECh KypC IIKOIBHOMN
MaTeMaTHKH M IpenIaraoT HanOonee YHUBEPCAIbHBIN S3bIK, 00BbEIMHSIONINN BCE pa3enbl MaTEMaTHKH
1 €€ MPUIOKECHUMN, OHYM CBS3BIBAIOT pa3Hble MAaTeMaTHUYECKHE AMCLHUIUIMHBI B enuHoe menoe. [loatomy
BAJKHO J1aTh BO3MOXHOCTh INKOJIBHUKY IIOHUMAaThb TEOPETUKO-MHOXECTBEHHBIM S3BIK COBPEMEHHOM
MaTeMaTHKW U UCTIONB30BaTh €0 JUISl BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa M Hayala MaTEeMaTHYECKOIO aHaiM3a» MPHCYICTBYIOT TaKKE OCHOBBI
MaTeMaTHYECKOr0 MOJECIMPOBAHMS, KOTOpPbIE MPU3BaHbI CPOPMHUPOBATH HABBIKM IOCTPOECHUS Mozenen
peabHBIX CUTYallUi, UCCIEAOBAaHMS STUX MOZETIeH C MOMOIIBIO alnapara aireOpbl 1 MaTeMaTHUYECKOIO
aHaJIM3a ¥ MHTEPIPETALNH MOITYYEHHBIX PE3yIbTaTOB. Takne 3aJaHus BILNIETEHBI B KAKIBINA U3 PA3/IECIOB
MIPOrpaMMBI, MOCKOIBKY BECh MaTepHal Kypca IHUPOKO UCIONb3YETCs Ul PEMICHHs MPUKIAIHbIX 3a1ay.
[Ipn pemeHnun peanbHBIX NPAKTHUECKUX 3aJad ydalluecs pPa3BUBAIOT HaOMIONATENbHOCTb, YMEHHE
HAaXOIUTb  3aKOHOMEPHOCTH,  a0CTparupoBaThCs,  HCHOJNB30BaTh  aHAJIOTWIO,  0000maTh |
KOHKPETH3UPOBaTh podiemy. JesTenbHOCTh 10 (JOPMUPOBAHHIO HABBIKOB PELICHUS MPHUKIIAJHBIX 33124
OpraHu3yercs B IpoLecce U3yUeHus BCeX TeM Kypca «Airedpa U Hadaja MaTEMaTHYECKOT0 aHAIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B y4eOHOM mnaHe Ha M3y4deHHE Kypca aareOpsl M Hadajl MaTeMaTHYeCKOro aHajiu3a Ha 0a30BOM
ypoBHE O0TBOAUTCS 2 yaca B Hexento B 10 knmacce u 3 yaca B Henmento B 11 kiacce, Bcero 3a aBa roja
o0yuernwns — 170 gacos.

COJAEPXKXAHUE YYEBHOI'O KYPCA

10 KJIACC

Ymucna v BBIYUCICHAS

Pammonaneable umcna. OOBIKHOBEHHBIE M JECATHYHBIE JApOOM, TIPOLEHTH, OECKOHEUHBIE
nepuoguyeckue Ipodu. Apudmernueckue onepanud C PaldOHAIBHBIMH YHCIAMH, MPeoOpa3oBaHUS



YHCIOBBIX BbIpakeHUH. [lpuMeHeHue npoOeil W MPOLEHTOB Uil pPEIICHHs MNPHKIAIHBIX 3a4ad W3
Pa3JIMUHBIX OTpaciIel 3HAHUM U pealbHOU KU3HU.

HeticTBuTenpHbIe Yrcia. PanronanbHble 1 MppaluoHANbHBIC YHCIa. APU(PMETHUECKHE ONEPaIuu C
JNeUCTBUTENBHBIMU YrciaaMu. [IpruOnmkEHHbIe BEIYUCICHUS, TIpaBUia OKPYTJICHUS, MPUKHIKA U OLIEHKA
pe3yabpTaTa BEIYUCIEHUH.

Cremenr ¢ 1enbiM  mokazateideMm. CrapaapTtHas ¢opMa 3alUCH  JISWCTBUTEIBHOIO YHCHA.
HcnonkzoBanue noaxozsiei GopMbl 3anKcy ASHCTBUTEIBHBIX YACEN U PEIICHUs PAKTHUECKHUX 32124
U NIPEJICTaBICHUS JaHHBIX.

Apudmerndecknii KOpeHb HaTypajbHOW cremeHu. JleficTBUS ¢ apuMETHUECKUMHU KOPHSIMH
HaTypaJIbHOW CTEIIEHHU.

CuHyc, KOCUHYC U TaHT'€HC YHCIOBOr0 apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI€HC YHCIIOBOTO
apryMeHra.

YpaBHeHHs U HEPAaBEHCTBA

ToxkIecTBa ¥ TOXKIECTBEHHBIE MPeoOpa3OBaHUsL.

[Ipeobpa3zoBaHue TPUTOHOMETPUIECKUX BhIpakeHH. OCHOBHBIE TPUTOHOMETPUIECKUE (HOPMYITBL.

YpaBHeHUE, KOPEHb ypaBHEHMs. HepaBeHCTBO, pelieHne HEpaBeHCTBA. METo1 HHTEPBAJIOB.

Pemenne nensix U ApoOHO-pAIMOHATBHBIX YPaBHEHHI 1 HEPABEHCTB.

Pemenune uppanroHanbHbIX YPABHEHUI U HEPABEHCTB.

Pemenue TpUroHOMETpUYECKUX YPaBHEHUIA.

IIpuMeHeHue ypaBHEHUI U HEPABEHCTB K PELICHUI0 MAaTEMATUYECKHUX 3aJ1a4 U 3a]a4 U3 Pa3IM4HbIX
obJracTell HayKy U peaslbHOM KU3HHU.

DyHKIUU U TpadUKH

Oyukums, crnocodsl 3ananus pynakiun. ['paduk pyakiun. Bzaumuo odparHsie GyHKINU.

OO6xnacte ompeneneHuss W MHOXeCTBO 3HaueHWd ¢yHkuuu. Hymun ¢ynknuu.  [IpomexyTtku
3HAKOMOCTOSTHCTBA. UETHBIE U HEUETHBIE (PYHKIIHH.

CrenenHas (yHKIUS ¢ HATypaJbHBIM U IEJbIM MoKa3zateneM. EE€ cBoiicTBa u rpaduk. CBoiicTBa u
rpaduK KOPHS 1-0i CTEIICHH.

TpuroHomerpuueckass OKpPYXHOCTb, OIpENEICHHE TPUTOHOMETPHYECKHX (YHKIUI dYHCIOBOTO

apryMeHTa.
Hauaja MaTeMaTHYeCKOr0o aHAJIN3a
ITocnemoBaTenbLHOCTH, CII0COOBI 3aJIaHus ITOCIICOBATEIIHEHOCTEH. MoHOTOHHEIC
IMOCIEA0BATEILHOCTH.

Apudmernyeckass M TeOMeTpHuecKas mporpeccuu. beckoHedHO yOBIBaroImas reoMeTpuiecKas
mporpeccus. Cymma OeCcKOHEUHO YOBIBAIOIIeld T'eOMETpHYecKor mporpeccuu. DopMmyna CIOKHBIX
MPOIeHTOB. Vcronp30Banne mporpeccuul Il pelieHus peanbHbBIX 3a/1a4 MPUKIAJHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

MHOXeCTBO, oIlepalliy HaJl MHOYKeCcTBaMU. J{narpamMmel Diinepa—Benna. [IpuMeHneHne TeopeTHKO-
MHO)KECTBEHHOT'O ammapaTa Jjsl ONMUCAHHs peallbHBIX NPOIECCOB W SIBICHWH, MPU PEIICHWH 3a1ad W3
JIPYTUX YI€OHBIX MPEIMETOB.

Omnpenenenre, Teopema, CIEICTBHE, JOKA3aTEIbCTBO.

11 KVIACC

Yucia u BbIYUCTCHUS

Hatypanbabie u niensie uncia. [Ipu3Haku AeTMMOCTH HENbIX YHCEN.

CrerneHb ¢ pallMOHaJIbHBIM MOKa3aTesneM. CBOWCTBA CTENEHHU.

Jlorapudwm uncna. JlecATHYHBIE U HATYPATbHBIC JIOTAPU(PMBIL.

YpaBHeHHS ¥ HEPABEHCTBA

[IpeoOpazoBanue BEIpaKEHHH, COMEPKAIINX JIOTAPU(PMEL.

[IpeoOpazoBaHue BRIpaKEHH, COJEPKAIINX CTEIEHH C PAIMOHAIBLHBIM TTOKa3aTelIeM.

[Ipumeps! TPUTOHOMETPHYECKUX HEPABEHCTB.

[TokazaTensHbIC ypaBHEHHUS 1 HEPABEHCTBA.

JlorapupmMuyeckne ypaBHEHHS 1 HEPaBEHCTBA.

Cucrempl THHEHHBIX ypaBHEHM. PenieHne mpuKIagHBIX 33a/1a4 C MMOMOIIBI) CHCTEMBI JMHEWHBIX
ypaBHEHUI.

CucTeMbl U COBOKYITHOCTH PAIlMOHAILHBIX YPABHEHUN 1 HEPABEHCTB.

[IpumeHeHue ypaBHEHUH, CHCTEM M HEPaBEHCTB K PEIICHWI0O MaTEMAaTHUYECKHX 3a/ad W 3a1ad U3
Pa3IUYHBIX 00JIACTEH HAYKH U PEabHOMN JKH3HH.

DyHkuuu ¥ rpaguxkn



Oynknus. [lepuomnyeckue ¢ynkuuu. [IpoMexyTKH MOHOTOHHOCTH (YHKIMH. MakCUMyMBI U
MUHUMYMBI pyHKnnn. Hanbonbiee n HanMeHblee 3Ha9eHHE QYHKIMH Ha TPOMEXYTKE.

Tpuronomerpuueckue GpyHKINH, KX CBOWCTBA U TPa(UKH.

[okazarensHas u norapudmuueckasi QyHKINU, UX CBOMCTBA U TPa(UKH.

Hcnonw3oBanue rpadukoB (HYyHKIHIA I PEIICHUS YPABHCHUN U IMHEHHBIX CUCTEM.

Hcnonw3oBanue rpadvkoB (YHKIMHA JJIS UCCIEIOBAHUS IPOIECCOB W 3aBUCHMOCTEH, KOTOPBIC
BO3HHKAIOT MPH PElICHNH 3a7a4 U3 APYruX YUeOHBIX MPEIMETOB U PEAbHON )KU3HU.

Hayajia MaTeMaTH4eCKOI0 aHAIU3a

HenpepriBHbie pyHKIMH. METo HHTEPBAIOB ISl PELICHUS] HEPABEHCTB.

[IpousBoanas ¢pyHkuuu. ['eomeTpudeckuii 1 GU3NIECKUI CMBICIT IPOU3BOIHOM.

[IpousBogHble dneMeHTapHBIX  QYyHKOUHA. DOpMynbl HaXOXKICHUS MPOM3BOAHOW CYMMBI,
MPOU3BENICHNS U YACTHOTO (PYHKITHH.

[lpuMeHenne TPOM3BOJHOM K UCCIENOBAHUIO (YHKIMA HA MOHOTOHHOCTH W OJKCTPEMYMBI.
Haxoxaenue HanOombIero 1 HaMMEeHbIIEro 3HaueHHs GYHKIIUN Ha OTPE3Ke.

[IpumeHeHnue MPOM3BOAHON I HAXOXKJIEHUS HAWIYUIIEro PelIeHHs B MPUKIAAHBIX 3a4adax, I
OIpe/ielIeH!s] CKOPOCTH Tpoliecca, 3a1aHHOro GpopmMyoit uiu rpaduKom.

[epBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMmerpuueckuil u (hu3MyecKuii CMbICH. Bbluuciienue wuHTerpana mo Qopmyie
Herorona—Jleibouua.

INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne y4yeOHOro mpeaMera «MaremaTtnka» JIOJDKHO oOecreyrBaTh JOCTHXKEHUE Ha YpPOBHE
cpenHero obmiero 00pa3oBaHMs CIEAYIOIIUX JHYHOCTHBIX, METANpEJAMETHBIX U  TPEIMETHBIX
00pa3oBaTENbHBIX PE3yIbTATOB:

JIMUHOCTHBIE PE3YJIBTATHI

JImdaHOCTHBIE  pe3yNbTaThl  OCBOEHHWS MpOrpaMMbl  ydeOHOro mpeaMera  «MaremaTHKa»
XapaKTepU3yrTCA:

I'pasxkiaHCKOE BOCIUTAHUE:

c(hOpMHUPOBAaHHOCTHIO TPAXKIAHCKOW TO3WIHMH O0YyYaloMIerocss KakK aKTHUBHOTO M OTBETCTBEHHOTO
YlieHa POCCHHMCKOro OOIIeCTBa, INPEJACTABICHUEM O MaTeMaTHYECKHX OCHOBaX (DYHKIIMOHHPOBAHWUS
Pa3IHYHBIX CTPYKTYp, SBICHUH, MPOIENYp TPaXkIaHCKOTO 00IecTBa (BEIOOPHI, OMPOCH U Mp.), YMEHUEM
B3aMMOJICHCTBOBATH C COIUATLHBIMA HHCTUTYTAMHU B COOTBETCTBHH € UX QYHKIMSIMH U HAa3HAYCHHEM.

[TaTpuoTHyecKOoe BOCIUTAHUE:

c(hOPMHUPOBAaHHOCTHIO POCCHHUCKOM TPaKJAHCKONH WAEHTUYHOCTH, YBAXKEHHWS K TMPOLIUIOMY |
HACTOSIIEMY POCCUHCKOM MaTEeMAaTHKU, HEHHOCTHBIM OTHOLIEHHEM K JOCTH)KEHUSM POCCUUCKHX
MAaTEMAaTUKOB U POCCHUMCKOW MAaTeMaTUYECKOW IIKOJIbI, K UCIOJNb30BAHUIO 3TUX OCTHKEHUU B JIPYrUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMHUKH.

JyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHUEM JYXOBHBIX IIEHHOCTEH POCCHICKOr0 Hapoja; cHOpMHUPOBAHHOCTHIO HPAaBCTBEHHOTO
CO3HAHUS, 3TUYECKOro MOBEAEHUS, CBS3aHHOIO C MPAKTUYECKUM HPUMEHEHUEM IOCTHKECHUN HayKu U
JeSITeTFHOCTBIO YIEHOT0; 0OCO3HAHUEM JIMYHOTO BKJIAJIA B IOCTPOEHUE YCTOWYHBOTO OYAyIIETO.

OCTETUYECKOE BOCIUTAHUE:

SCTETUYECKUM OTHOLIEHUEM K MHpPY, BKIIOYas 3CTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/la4y, pEeNmIeHWd, pacCyKIEeHUI; BOCHPUMMYUBOCTBI0O K MAaTEMAaTHYECKHM AacIeKTaM
Pa3JIMYHBIX BUJOB HUCKYCCTBA.

DuU3HYECKOE BOCTIMTAHUE:

chOPMHUPOBAaHHOCTHIO YMEHHs MPUMEHATh MaTeMaTHYeCKHuEe 3HaHWs B HMHTEpecax 3J0pOBOT0 U
Oe3omacHoro oOpa3a >KHM3HHW, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370pPOBBIO (3I[0POBOE IHTAHUE,
cOamaHCHPOBAHHBIN PEXUM 3aHATHHA W OTIbIXa, PETYNsApHas (pu3mueckass aKTHUBHOCTB); (DU3UUYECKOTO
COBEPLICHCTBOBAHUS, ITPU 3aHATUSX CIOPTUBHO-03/I0POBUTENBHON AESITEIBHOCTBIO.

TpynoBoe BocCOUTaHUE:

TOTOBHOCTBIO K TpPYIy, OCO3HAaHHEM IIEHHOCTH TPYAONIOOWS; HMHTEPECOM K pPa3IN4YHBIM cdepam
po(heCCHOHATBHON JIEITEIHPHOCTH, CBS3aHHBIM C MAaTEMAaTHKOW U € TPHIOKEHHSIMH, YMEHHEM
COBEpIIaTh OCO3HAHHBIA BbIOOp Oynymiell mpodeccud M peann30BBIBATH COOCTBEHHBIE >KU3HEHHBIC
IUTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTEeMaTH4YeCKOMY OOpa3oBaHHI0O M CaMOOOpa30BaHHUIO Ha
NPOTSKEHUU BCEW KU3HU; TOTOBHOCTBHIO K AKTUBHOMY YYACTHIO B PELICHUM IPAKTUYECKUX 3aaad
MaTeMaTUYeCKOU HAPABIEHHOCTHU.

OKOJIOTHYECKOE BOCIIUTAHHUE:!




Cc(OPMHUPOBAHHOCTBIO  JKOJOTMYECKOW  KYJNBTYphl, IOHMMAaHWEM  BJIMSHUS  COI[HAJIBHO-
SKOHOMHYECKHX IPOIIECCOB Ha COCTOSHHUE MPUPOTHON U COLUATIBHON CPelibl, OCO3HAHUEM TII00aTLHOrO
XapakTepa JKOJIOrMYECKHX MpOOJIEM; OpHUCHTAIlMe Ha NPUMEHCHHWE MAaTEeMAaTUYCCKUX 3HAHWHA IS
pelIeHus 3a1a4 B 00JaCTH OKPYXKAIOUICH CPelbl, MNIAHUPOBAHUS MOCTYIKOB M OIICHKH WX BO3MOXHBIX
TIOCJIEICTBUN JIJISI OKPY>KAIOIIEeH Cpebl.

LleHHOCTH HAYYHOTO MMO3HAHMSL:

c(hOPMHUPOBAaHHOCTHIO MHPOBO33PEHUSA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BHUTHUS
HayKH U OOIECCTBCHHON MPAKTHUKH, MOHMMAaHUEM MaTeMaTHYECKOH HAayKd Kak Cgepbl YeI0BEUCCKON
JESTENBHOCTH, ATAlloB €€ Pa3BUTHUS W 3HAYMMOCTHU JUIS PA3BUTHS ITUBUIN3AIMN; OBJIAJICHUEM S3BIKOM
MaTeMaTUKH W MAaTeMaTHUYeCKOM KyJIbTYpOl KaK CpEICTBOM TIIO3HAHUS MHpPA; TOTOBHOCTHIO
OCYIIECTBIISITh MPOCKTHYIO U UCCIIE0BATENBCKYIO NEATEIFHOCTh HHAUBUAYAIBHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJbTATDbI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS IIpOrpamMMmbl  ydeOHoro mpeaMera «MaTeMaTukay
XapaKTepU3yIOTCS OBJaJICHUEM YHUBEPCAILHBIMU HO3ZHABAMENbHBIMU OCUCMEUIMY, YHUBEPCATbHBIMU
KOMMYHUKAMUGHBIMU OCLICIBUAMU, YHUBEPCATbHBIMU PECYISMUSHBIMU OeUCMBUSMU.

1) Vnueepcanvuvie noznasamensnuoie oeticmaus, obecneuugarom  gopmuposanue  06a308bix
KOCHUMUBHBIX NPOYECCO8  00VUaiowuxcs (0c6oeHue Memooo8 NO3HAHUSL OKPYICAIOWe20 Mupa,
NpUMeHeHUe 102UHeCKUX, UCCIe008amenbCKux onepayuil, ymeHul pabomams ¢ uHgopmayueii).

bazoBble noruyueckue AeMCTBUS:

e BBIABIATHL M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKKM MAaTEMaTHYECKUX OOBEKTOB,
TIOHATUH, OTHOIICHUH MEXAYy TMOHATUAMH, (DOPMYITHpPOBATH  OINPEACICHUS TOHATHMA;
yCTaHABJIUBATh CYIICCTBEHHBIM MPHU3HAK KJIacCU(HUKAIIMM, OCHOBAaHMS JUIS OOOOIIEHUS W
CpaBHEHUS, KpUTEPUHU ITPOBOAMMOI0 aHAIIN3A;

e BOCHpPUHUMATh, (OPMYJIHPOBATH W IPEOOPA30BBIBATH CYXKICHHS: YTBEPAMTEIbHBIC U
OTpUIIATENbHBIC, CAMHIYHBIE, YACTHBIE U OOIIHIE; YCIOBHBIC;

e BBIIBJISATH MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W MPOTUBOpeUHs B (akrax,
MaHHBIX, HAOMIOAEHUSAX W  YTBEP)KACHUAX;, TMpelyiaraTb KPUTEPUH U  BBIABICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

e JlenaTh BBIBOJBI C WCIOJIb30BAHHWEM 3aKOHOB JIOTMKH, NEIyKTHBHBIX M WHIYKTHBHBIX
YMO3aKII0YEHUM, YMO3AKITIOUEHHU I 110 aHAJIOTUH;

e TIPOBOAWUTH CAMOCTOSITENFHO JOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKACHUH (IIpsMBbIE U
OT TMPOTHUBHOIO), BBICTPAWBAaTh APTyMEHTAIMIO, TMPHBOIUTH NPUMEPHl M KOHTPIPUMEPHI;
00OCHOBBIBATh COOCTBEHHBIE CYXK/ICHHS H BHIBOJIBL;

e BBIOMpaTh croco0 pemieHust ydeOHOM 3amaun (CpaBHMBAaTh HECKOJIBKO BapHaHTOB
pemieHusi, BBHIOMpaTh HaWOOJee TMOAXOAANINA C YYETOM CaMOCTOSTENHHO BBIIENEHHBIX
KPUTEPHEB).

bazoBrie nccnenoBaTeAbCKUE TCHCTBUSA:

e WCIIONB30BAaTh  BOMPOCHl  KaK  HWCCIIEAOBATEIbCKHA ~ WHCTPYMEHT  IO3HAHUS;
(hopMyTHpPOBATH BOMPOCHI, (PHUKCHPYIONINE POTHBOPEUHE, TPOOIIEMY, YCTaHABITUBATh HICKOMOE U
IaHHoe, (opMUPOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UITUIO, MHEHHUE,

e TMPOBOAWUTH CAaMOCTOSITENIFHO CIUIAHWPOBAHHBIA JKCIIEPHUMEHT, HCCIEIOBaHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOr0 OOBEKTa, SBIIEHHS, IPOIECCa, BBISBICHHUIO
3aBUCHMOCTEH MEXIY 00BhEKTaMH, SIBICHUSIMH, TTPOIECCAMU;

e CaMOCTOSTENHHO (POPMYIHPOBATH OOOOIIEHHS M BBIBOJIBI IO PE3YIIHTaTaM MPOBEIEHHOTO
HaOJFOJISHHsI, UCCIIEIOBAaHUS, OIIEHUBATH JOCTOBEPHOCTH MONYYEHHBIX PE3yIbTAaTOB, BHIBOJIOB H
000011IeHNH;

e TIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIIBUTATh MPEAIIOIOKEHUS O
€ro Pa3BUTHU B HOBBIX yCJIOBHUSX.

PabGora ¢ nadopmanuei:

e BBIABIATH AehUINTHI HH(OOPMAITUH, TaHHBIX, HEOOXOUMBIX JIsS OTBETa HA BOMPOC U IS
pelieHus 3a1a4u;

e BBIOMpaTh WHMOPMAIMIO W3 HCTOYHWKOB PA3JIMYHBIX THIIOB, AHAJIHM3HPOBATH,
CHUCTEMAaTU3UPOBAaTh ¥ HWHTEPIPETUPOBATh HMH(POpPMALMIO PA3IWYHBIX BUIOB U  (Qopm
MpPENCTABICHNUS,

e CTPYKTypuUpOBaTh HWHGPOPMAIMIO, TPEACTaBIATH €€ B pa3nuuHblx  (opmax,
WJUTIOCTPUPOBATh IpadnuecKu;




e OLEHMBATh HAASKHOCTH, HMHGOOPMAIMM TIO CaMOCTOSITEIBHO CPOPMYIHUPOBAHHBIM
KPHUTEPHUSIM.

2) YHusepcanvivie KOMMYyHUKAMUGHbLE OClicmEls, obecneuusarom chopmuposannocmo
COYUATILHBIX HABLIKOG 00YYAIOUUXCSL.

Oob1ienue:

¢ BOCIIPUHHUMATDL U (I)OpMyJ'H/IpOBaTB CY)XXICHUA B COOTBETCTBHU C YCIOBHAMH W LCIIAMH
O6HICHI/I$I; SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOIO TOYKY 3PCHUA B YCTHBIX W IMHUCBbMCHHBLIX
TCKCTAaX, JdaBaTb MOACHCHHA II0 XOA4y PpCHICHUA 3ada4yu, KOMMCHTUPOBATH HOJ'Iy‘ICHHI)II\/'I
pe3ynbTart;

e B X0l OOCYXIEHHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAeMOW TEMBbI, IPOOIEMBI,
pemaeMOf/’I 3aaa4d, BBICKA3bIBATb WACH, HALCICHHBLIC Ha IMOUCK PCHICHUA; COIOCTABJJIATL CBOU
CY)KIEHHUSI C CYXICHHSIMHU JAPYTUX YYACTHUKOB AMAJOra, OOHApyXHBATh pa3iuiyue U CXOJCTBO
MO3HIINH; B KOPPEKTHOH (opMe GOpMYyITUPOBATh PA3HOTIIACHS, CBOM BO3PaKEHIS,

e TMIPCACTABIATL PE3YJbTAaThbl PEUHICHHA 3aJadH, SKCICPUMCEHTA, UCCICAOBAHUA, IPOCKTA,
CaMOCTOSTEIFHO BEIONPATh (POPMAT BBICTYIIJIEHUS C YUETOM 3a]1ad IPE3EHTAIUN U 0COOCHHOCTEH
ayJMTOPHH.

CoTpyIHUYECTBO:

e T[IOHWUMATh M WCIOJIB30BaTh MPEUMYIIECTBA KOMAHJAHOW U MHIUBHYaIbHONW PaOOTHI MpH
peIICHNN yq66HI)IX 3aaa4; MNpUHHUMATL UCIIb COBMECTHOM ACATCIbHOCTHU, IIJIaHUPOBATH
OpTaHU3alMI0 COBMECTHOM paboThI, paclpeneisTh BUILI pabOT, JTOTOBapHUBaTHCS, OOCYKIATh
TIpoIIecC U pe3yabTaT paboThl; 00001maTh MHEHUS HECKOIBKUX JIFOICH;

e y4acTBOBATh B IPYMIIOBBIX (opMax padoThl (0OCyxjaeHus, 0OOMEH MHEHUH, «MO3TOBBIC
IITYPMBD» W WHBIE); BBIIOIHATH CBOIO 4YacTh PabOThI M KOOPAWHUPOBATH CBOM JIEHCTBHS C
IPYTUMH YI€HaMH KOMAaHJBI, OIEHUBATh KA4YECTBO CBOETO BKJIaJa B OOMMNA MPOAYKT IIO
KpUTEPHUSIM, CPOPMYITNPOBAHHBIM YIaCTHHKAMHU B3aUMOJIEHCTBUA.

3) VuueepcanvHule pecynamugnsie oeticmeus, obecneyusarom dopmuposanue CMBICIOBBIX
VYCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCIL.

CamoopraHuzanusi:

COCTaBJISThH IJIaH, aJTOPUTM PEIICHHUs 3a]la4d, BEIOMPATh CIIOCO0 PEIIeHHs ¢ YIETOM HMEIOLIHXCS
pecCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh W KOPPEKTUPOBATH BAPHUAHTHI PEIICHHUH C
y4éTOM HOBOW HH(pOPMAIIUH.

CaMOKOHTPOIb:

e BIJIAJIETh HABBIKAMU IMO3HABATENFHON PE(IIEKCHU KaK OCO3HAHHUS COBEPIIAEMBIX ACHCTBUI
W MBICIHTENBHBIX TIPOIIECCOB, WX pE3YNbTAaTOB; BIAAETh CIIOCOOAMH  CaMOITPOBEPKH,
CaMOKOHTPOJIS TIPOIIecca U pe3yibTaTa pelieHus] MaTeMaTHIeCKOi 3a1aq;

e TIpenBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH MpPH DPEIICHWH 3a/1ayl, BHOCHUTH
KOPPEKTUBHI B JEATENHFHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

e OICHWBATh COOTBETCTBHE pe3yiabTaTa IIEMd H YCIOBUSM, OOBSCHATh MPHUUYHUHBI
JOCTHYKEHUS WM HEIOCTHIKEHUS PE3yIbTaTOB JAEATENbHOCTH, HAXOAUTh OMUOKY, AaBaTh OIEHKY
MIPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATbBI

OcBoenne ydeOHOTO Kypca «Anredpa M Havalla MaTEMaTHYECKOTO aHAIM3a» Ha YPOBHE CPEITHETO
o0rmiero odpazoBaHUs JAOIDKHO 0OECHEUnBaTh TOCTHKEHUE CIETYIOIINX MPEAMETHBIX 00pa30BaTelbHBIX
pe3yIBTaTOB:
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Ymucaa u BbIYUCTCHUS

OnepupoBaTh MOHATUSAMH: PAIMOHATIBHOE W JISHCTBUTEINBHOE YHCIIO0, OOBIKHOBEHHAS M JIECSITHYHAS
IpoOb, TIPOIIEHTHI.

BremonHATh apudMeTnyecKue onepaniui ¢ paiioHaIFHBIMA U ICHCTBUTEIHHBIMU YHCITAMH.

Bemonaate npuOmmkEHHBIE BBIYUCICHUS, HCIIONB3YS IPABHIIA OKPYIJIIEHHS, NENaTh MPUKUAKY U
OLIEHKY pe3yJIbTaTa BBIYMCICHHIA.

OnepupoBaTh MOHATUSIMH: CTelleHb C LENbIM IIOKa3aTeleM; CTaHAapTHas QopMa 3anucu
JEUCTBUTEIBHOIO YHCIIa, KOPEHb HATYPajbHOW CTENEHH; MCIONB30BATh MOAXOMAIIYyI0 (OpPMY 3allUCH
JEWCTBUTEIIBHBIX YUCEN ISl PEIICHUS MPAKTUYECKUX 3aay U IPEICTaBICHNS JaHHBIX.

OnepupoBaTh MOHIATUSAMHU: CUHYC, KOCHHYC U TAHTEHC MPOM3BOJIBHOIO YIiia; UCIIONb30BATh 3alKCh
MPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPHYECKHE (DYHKLINH.




YpaBHeHNd U HEPAaBEHCTBA

OnepupoBaTh MOHATUSAMH: TOXJIECTBO, YypaBHEHHE, HEPABEHCTBO; I€I0€, palMOHAJIbHOE,
HppalMOHaIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHHUE;

BeimonusaTe npeoOpa3oBaHUsl TPUTOHOMETPUYECKUX BBIPRKEHHH M peliaTh TPUTOHOMETPHYECKHE
ypaBHEHUS.

BeimonusaTe npeoOpa3oBaHusl LeENbIX, PalMOHAJIbHBIX W HUPPALMOHAIBHBIX BBIPAXXEHUH M peliaTh
OCHOBHBI€ THITBI LENBIX, PALIMOHAILHBIX U HPPALIHOHATIBHBIX YPABHEHHI U HEPABEHCTB.

[IpumeHATs ypaBHEHHUS U HEPABEHCTBA JJIS PElIeHHs MaTeMaTUYECKUX 3a/1a4 U 3aa4 U3 Pa3IuIHbIX
obnacteill HayKH M peabHON YKU3HHU.

MogenupoBaTh pealibHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTAaBJISATH BBIPAXKECHUS, YpaBHEHUS,
HEpaBEHCTBA IO YCJIOBHUIO 3aJ[ay, MCCIIEAOBATH IOCTPOEHHBIE MOJENN C HCIIOIb30BAaHUEM allapara
anreOpsl.

DyHKIUU U TpadUKH

OnepupoBaTh MOHITHSAMH: (QYHKIHUSA, CHOCOObI 3afaHusi (YHKIHMH, OONACTh OMNpPEACICHHUS |
MHOXECTBO 3Ha4YeHHI (DYHKINH, rpaduK QyHKIMH, B3AUMHO 0OpaTHBIE ()YHKIIHUH.

OnepupoBaTh MOHATUSMH: YETHOCTh W HEYETHOCTh (YHKIHMH, HYIH (QYHKIUH, TPOMEKYTKH
3HAKOITOCTOSIHCTBA.

UcnonbzoBaTh rpaduky GyHKIWH U pEHICHUS] YpaBHEHUI.

Crpouth M 4UTaTh TPadUKU JTUHEHHON (QYHKIMU, KBAIPATUIHOW (YHKIIUH, CTEEHHOW (QYHKIIUU C
LIEJTBIM TTOKa3aTEeNeM.

Ucnonb3oBaTth rpaduku QyHKIMNA A WCCIIEIOBAHMS MPOIECCOB M 3aBUCHMOCTEH NP pelieHud
3a1a49 U3 IpyruxX y4eOHBIX TPEIMETOB M PEabHOW KU3HU; BBHIPAXKATh POpMYIaMy 3aBUCHMOCTH MEXY
BEJIINYHHAMH.

Hayana MaTemMaTH4ieckoro aHajimnsa

OnepupoBaTh MOHATUSMHE: TIOCIIEIOBATEIBHOCTh, ApUPMETHIECKast U TEOMETPHYECKast TPOrPECCHH.

OmepupoBaTh TOHATHSAMHU: OECKOHEYHO yOBIBAarolas TIeOMETpHYEecKash IpOrpeccusi, CcymMma
0OCCKOHEYHO YOBIBAIOIICH FeOMETPHUICCKON ITPOrPECCHUH.

3azaBaTh IOCJIEAOBATENBHOCTH Pa3IMUYHBIMU CIIOCOOAMHU.

Hcnonb30oBaTh CBOMCTBA MOCIENOBATEILHOCTEH M TPOTPECCHUM JJIA PELICHUS] peabHBIX 3ajiad
MIPUKJIAHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMH: MHOKECTBO, OIIEPALIUU HAJl MHOXECTBAMH.

Vcnonp30BaTh TEOPETHKO-MHOXECTBEHHBIM ammapar JUid ONMCAaHUS peajbHbIX IIPOLECCOB H
SIBJICHUH, TIPY PELICHUH 3aJa4 U3 JPYrHX y4eOHbIX IPEAMETOB.

OmnepupoBaTh MOHATUSAMU: ONPENEIICHUE, TEOPEMA, CIICICTBHE, 10KA3aTEIbCTBO.
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Yucsa 4 BbIYMCTICHUS

OmnepupoBaTh MOHATHAMHU: HaTypaJbHOE, LIEN0E YHCIIO; UCIOIb30BaTh MPU3HAKU IETMMOCTH LIENIBIX
YHCcell, pa3IoKeHHe YHCIa Ha IPOCThIE MHOXKUTENH VIS PELICHHS 3a1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALIMOHAJIEHBIM [10KAa3aTENIEM.

OmnepupoBaTh MOHATUAMMU: JOrapudm dncia, JecITUYHbIC U HATYpaIbHbIE JIOrapu(MBbl.

YpaBHeHusI U HEPABEHCTBA

[IpumMensaTh CBOICTBa CTeNmeHW Ui NpeoOpa3oBaHUsl BBIPAXKEHUI; ONEPUPOBATH IOHITUSAMHU:
[IOKA3aTeIbHOE YPaBHEHHWE M HEPaBEHCTBO; pEIIaTh OCHOBHBIC THIIBI IOKA3aTEIbHBIX YpPaBHEHUH W
HEpPaBEHCTB.

BeimonuaTe npeoOpa3oBaHUs BBIpaXKEHHUH, COAEPKAILUX JIOrapu(Mbl; ONEepUpOBaTh MOHATHUSIMHU:
sorapupMUUEcKOe YpaBHEHHE U HEPABEHCTBO; PELIaTh OCHOBHBIE TUIIBI JOTapu()MUUECKHX YpaBHEHUH U
HEpPaBEHCTB.

Haxonuts pereHust npocTelnX TPUTOHOMETPHUIECKIX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CHCTEMa JMHEHHBIX YPaBHEHMU M €€ PEIICHHE; HCIIOIb30BATh CUCTEMY
JIMHEHHBIX YPaBHEHUH ISl peIIeHNUs MPAKTUUECKHUX 3a/1a4.

Haxomutp peleHus NpOCTEHIIMX CHCTEM M COBOKYIHOCTEH panMOHAJIBHBIX YpaBHEHUH H
HEPaBEHCTB.

MogenupoBath pealibHble CUTYallMM Ha S3bIKE aireOpbl, COCTAaBJIATH BBIPAXKEHUS, YpaBHEHUS,
HEPaBEHCTBA U CHCTEMBI II0 YCIOBMIO 33Jjaud, MCCIENOBATh MOCTPOCHHBIE MOJEIN C HCIOJIB30BAHUEM
anmapara anreOpbl.
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OnepupoBaTh MOHITHIMH: ITEpUOANYECKAs (DYHKIIHS, TIPOMEKYTKH MOHOTOHHOCTU (DYHKITUHU, TOUKH
aKcTpeMyMa (DYHKITMHM, HAaUOOJIbIIICe M HAaUMEHbIIIee 3HAYCHUS (PYHKIIUU Ha MPOMEXKYTKE; MCIIOJIb30BaTh
WX JUIS UCCNEAOBaHUS (DYHKIMH, 3aJaHHOH rpadukom.

OnepupoBaTh TOHATHAMH: Tpa(UKU TOKa3aTeIbHOMN, JIOTapU(PMHUUSCKOH M TPUTOHOMETPUUECKUX
(dbyHKIMI; W300paxaTh WX HA KOOPJIUHATHOHM IUIOCKOCTH W WCIOJNB30BaTh JJIs PEHICHUS ypaBHECHUH U
HEpPABEHCTB.

N300pakaTh Ha KOOPAWHATHOW IJIOCKOCTH TPaUKH JIMHEHHBIX YPAaBHEHUH U UCIIOIB30BATh UX JJIS
PELLIEHUS CUCTEMBI JIMHENHBIX YPABHEHUH.

Hcnonw3oBath rpaduku (QyHKIUN OIS HCCIECIOBAHMS MPOIECCOB M 3aBUCHUMOCTEH W3 JPYTrUX
Y4EOHBIX TUCITUILINH.

Hayana MaTeMaTH4eCKOro aHAJIM3a

OnepupoBaTh TOHATHUSMH: HEMpPEPhIBHAS (QYHKIUSA; IPOU3BOAHAS (YHKIIMH, HCIOIb30BATh
FEOMETPUICCKHUI U (QU3MUSCKHUI CMBICIT TIPOM3BOIHON ISl PEIICHUS 3a/1a4.

Haxoauth  NpOM3BOAHBIC  3JEMEHTAPHBIX  (PYHKIWH, BBIYMCIATH  MPOU3BOJHBIC  CYMMBI,
MPOU3BECHUS, YACTHOTO (DYHKITUH.

Hcnonp30BaTh TPOM3BOMHYIO JUIS HCCIICAOBaHMS (DYHKIIMM HAa MOHOTOHHOCTH U 3KCTPEMYMBI,
MIPUMEHSATh PE3YJIBTAThI UCCIICIOBAHUS K TTOCTPOCHUIO TPahKOB.

Hcnonb30BaTh MPOU3BOJHYIO ISl HAXOXKICHUS] HAWJIYUIIErO PEIICHUs] B IIPUKJIAHBIX, B TOM 4YHCIIE
COIMAJIbHO-OKOHOMHYECKHUX, 3aJadax.

OnepupoBaTh MOHATHUSAMH: IEPBOOOpa3Has U MHTErpall; MOHUMATh TE€OMETPUUYCCKUI U (PU3MUECKUit
CMBICJI MHTErpaJia.

Haxoautb niepBooOpa3Hble JIEMEHTAPHBIX (YHKIIUN; BRIYUCISATh HHTErpa 1o Gpopmyse HeroToHa—
Jleitbuua.

PemaTs mpukitamHbie 3aa9M, B TOM YHCIIE COITUATBLHO-3KOHOMUYECKOTO U (U3MIECKOTO XapaKTepa,
CpeACTBaMM MaTeMaTHU4YECKOro aHaJn3a.



TEMATUYECKOE IIVTAHUPOBAHUE

10 KJIACC
Ne |HaumeHOBaHUE pa3/IesioB U TEM KonuuectBo yacos DJICKTPOHHBIC
11/TIpOrpaMMbl Bcero[KouTponbHsie|[Ipaktideckne|(UAPPOBbIC)
paboTHI paGoTHI 00pa3oBaTenbHbIE
pecypcbl
1 [MHoOXecTBa pallMOHAJIBHBIX U 14 11 https://school.oblakoz.ru
JIEMCTBUTENBHBIX UKceN. PaloHanibHbIE
ypaBHEHUS U HEPABCHCTBA
2 |®Oynkuuu u rpaduku. CTeneHs ¢ menbiM (6 https://school.oblakoz.ru
mokazareynemMm
3 |Apudmernyecknuit KOpeHb N—oi 18 |1 https://school.oblakoz.ru
crenenu. MppannoHaibHbIe YpaBHEHHS
Y HEPaBEHCTBA
4 |DopmyIib 22 |1 https://school.oblakoz.ru
TPUTOHOMETPHH. T pUrOHOMETPHUECKHU S
ypaBHEHUS
5 [[locmemoBaTeNbHOCTH M MPOTPECCHHI 5 https://school.oblakoz.ru
6 |[loBTOpenue, o0oOIICHNE, 3 1 https://school.oblakoz.ru
cucTeMaTu3aIus 3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 68 |4 0
[TPO'PAMME
11 KJIACC
Ne (HanmeHOBaHUE pa3iesioB U TEM KonuuectBo yacos DIIEKTPOHHBIC
11/T[IpOrpamMMmbl Bcero[KouTponbHsie|[Ipaktinueckne|(UMPpOBbIE)
paGoTHI paGoTHI oOpa3oBaTeIbHBIC
[pecypchl
1 |Ctenens ¢ parmoHATEHBIM 12 |1 https://school.oblakoz.ru
rokazareneM. [lokazarenpHast pyHKITHS.
[lokazaTenpHBIC ypaBHEHUS H
HEpaBEeHCTBA
2 |Jlorapudmraeckas GyHKIHS. 12 https://school.oblakoz.ru
JlorapumMudeckne ypaBHEHHS H
HEpaBEeHCTBA
3 |Tpuronomerpuueckne GyHKIUH ¥ UX (9 1 https://school.oblakoz.ru
rpaduku. TpuroHoMeTpruyeckme
HEpaBEeHCTBA
4 [IlpomsBomHas. [Ipumenenue 24 |1 https://school.oblakoz.ru
[IPOU3BOIHOMN
5 |UHTerpai u ero npuMeHeHus 9 https://school.oblakoz.ru
6 |CucteMbl ypaBHEHUI 12 |1 https://school.oblakoz.ru
7 |HaTypanbHBIE U 1IEJIBIE YHCITA 6 https://school.oblakoz.ru
8 |[loBTOpeHue, 0600IEHNE, 18 2 https://school.oblakoz.ru
CUCTeMaTH3aIns 3HAHWH
OBLIEE KOJIMYECTBO YACOB I1O 102 |6 0

[IPOTPAMME
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