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HOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma yudeOHOro kypca «Airedpa M Hauyajga MaTeMaTHMYECKOTO aHaJIU3a»
06a3zoBoro ypoBHs 1js oOyvarommxcs 10 —11 kimaccoB pa3paboTana Ha ocHOBe dDemepalibHOTO
rOCyJIapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHAAapTa CpeAHero obiiero oOpa3oBaHHs, € y4ETOM
COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUU, MPEOBIBISIEMBIX K MaTEeMaTHYeCKOMY OOpa3OBaHHIO, H
TPaJMIIMA POCCUMCKOro oOpa3oBaHus. Peamusamuss mnporpaMMbl  OOECIEYMBACT OBJIAJICHUC
KJIFOUYEBBIMU KOMIETEHIUSMHU, COCTaBISIOMIMMH OCHOBY [UISi CaMOPa3BUTHS M HENPEPHIBHOIO
00pa3oBaHMsl, I€JIOCTHOCTh OOIIEKYJITYPHOTO, JIMYHOCTHOTO W TIO3HABATENHHOTO pPa3BUTHS
JUYHOCTH 00YyYarOLXCsl.

HEJIX U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa W Hayanma MaTeMaTHYEeCKOrO aHallM3a» SBISICTCS OJHUM W3 HamOoliee
3HAYUMBIX B TIpOrpamMMe CTapIiled IIKOJIbI, MOCKOJBbKY, C OIHOW CTOPOHBI, OH OOECIe4YrBaeT
WHCTPYMEHTAJILHYIO 0a3y JJIsi M3YYEHHsI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYrOil CTOPOHHBI,
bOopMHUpYET JIOTHYECKOE M aOCTPAaKTHOE MBINUICHHE Y4YalluXcs Ha yPOBHE, HEOOXOAMMOM JIJIs
OCBOCHHS KYpCOB HMH(OpPMATHKH, OOIIECTBO3HAHUS, MCTOPUHU, CIOBECHOCTH. B paMkax maHHOTrO
Kypca ydalidecs OBJIaJICBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTOpas
dbopMyIHpyeT CBOM JOCTHKEHHUS B MaTeMaTudeckor (opme.

Kypc anreOpsl 1 Hayan MaTEeMaTHYECKOTO aHAJIM3a 3aKjIaJbIBACT OCHOBY ISl YCIEIIHOT O
OBJIaJICHUSI 3aKOHAMH (DU3UKU, XUMUHU, OUOJIOTHH, TOHUMAaHUsI OCHOBHBIX TCHICHIIUNA YKOHOMHUKHU U
00IIEeCTBEHHOM KU3HHU, MTO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXe Bpems OBJlaJleHHE
aOCTPaKTHBIMH M JIOTUYECKH CTPOTUMH MAaTEMAaTHYECKUMHU KOHCTPYKIUSIMH pPa3BHUBACT YMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh UCTUHHOCTh YTBEPXKIEHUS, UCIIOIB30BaTh 0000IIICHIE
U KOHKPETH3allhi0, a0CTparupoBaHHWE W AHAJIOTHUIO, (OPMUPYET KpEaTHBHOE M KPUTHYECKOE
MBIIIUIEHHE. B Xonme m3ydyeHust anreOpsl U Hayal MaTeMaTHYECKOro aHall3a B CTapIIeH IIKOJe
ydalyecs MmojiydaroT HOBBIA ONBIT PEIICHUS MPHUKJIAJHBIX 3a7ad, CAMOCTOSATEIBHOIO MOCTPOEHU S
MaTEMATUYECKUX MOJIEJIEN pEAJbHBIX CHUTyallMd W HWHTEPIPETALMU IOJIYYEHHBIX PEUICHUN,
3HAKOMSITCS € MPUMEPAMU MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOJIE, HAYKE U B UCKYCCTBE, C
BBIJAIOIIMMUCA MATEMATUY€CKUMH OTKPBITHSIMU U UX ABTOPAMH.

Kypc obnagaet 3HaUUTENFHBIM BOCHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIA Pearnu3yercs Kak
yepe3 yuyeOHBIM MaTepuall, CIOCOOCTBYIOIMMNA (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crnenuuky yd4eOHOH IeATeTbHOCTH, TPEOYIOIIeH CaMOCTOSTEIBLHOCTH, AaKKYpPaTHOCTH,
MPOJIOKUTEIBbHOM KOHIIEHTPAllMM BHUMAaHUSI U OTBETCTBEHHOCTH 3a MOJYy4YECHHBIN pe3ybTarT.

B ocHoBe Meroauku oOyueHus anreOpe W HadajlaM MaTEeMaTHYECKOTO aHajau3a JICKUT
JeSTEIbHOCTHBIN TPUHITUI 00 yUICHHUS.

CtpykTypa Kypca «Airedpa M Hayaja MaTeMaTHUYECKOrO0 aHalM3a» BKIIIOYAET CICAYIOIINE
coaepKaTebHO-MeTOANYeCKue JuHUU: «Yucna u  BeuucHeHUs», «DyHKIUU U Tpadukmy,
«YpaBHEHUs U HEpaBEHCTBaY», «Hauana MaTeMaTnueckoro ananmsay, « MHokecTBa U Joruka». Bece
OCHOBHBIE COJIEPKATEIHHO-METOUYCCKUE TUHUN U3YUYAIOTCS Ha MPOTSHKEHUU JBYX JIET OOy4EeHHUsS B
CTapIIeil 1IKOJIe, ECTECTBEHHO AOIMOJHSISA APYT Apyra U MOCTENEHHO HACHIIIAsICh HOBBIMU TEMaMu U
pasznenamu. JlaHHBIN KypC SIBJSIETCS MHTETPATUBHBIM, TTOCKOJIBKY OOBEIMHSET B ce0€ copepKaHue
HECKOJIbKUX MAaTeMaTUYeCKHX ITUCIUIUIMH: aireOpa, TPUTOHOMETPHUS, MAaTEeMaTHUYCCKHI aHaJH3,
Teopust MHOkecTB M Jp. [lo mepe Toro kak yuwammecs OBJAJEBAlOT BcE Oosee MUPOKUM



MaTEMaTUYECKUM anmapaToM, y HUX MOCJIEe0BATEILHO (DOPMHUPYETCSI U COBEPIICHCTBYETCS YMEHHE
CTPOHUTH MAaTEMAaTHYECKYIO MOJIENIb PEAJIbHOM CUTyalluu, IPUMEHSATh 3HAHHUS, ITOJYYEHHBIE B Kypce
«Anrebpa ¥  Hauaga MaTeMaTHYeCKOrO0  aHalmu3a», [UIS  PEIIEHUS  CaMOCTOSTEILHO
copMyITUPOBaHHON MaTEeMaTHYECKOH 3a7a4H, a 3aTEM UHTEPIPETUPOBAThH MOTYUCHHBIN pe3ynbTar.

ConepxatenpbHO-MeToAUYeCKast TUHUS «Yncaa U BBIUMCICHUS» 3aBepiiaeT GOpMUPOBAHUE
HABBIKOB HCIOJIb30BAaHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOoe ObLJIO HAa4aTO B OCHOBHOM mikoie. B
crapuield ImKoje ocoboe BHUMaHuE ynensercs (OPMUPOBAHHUIO TIPOUYHBIX BBIYUCIUTEIHHBIX
HABBIKOB, BKJIIOUAIONINX B Ce0s MCIIOJIb30BAHNE PA3TMYHBIX (DOPM 3alKCh JEHCTBUTEIHLHOTO YUCIA,
YMEHHUE pallMOHAIBHO BBIMOJHATH JAEHCTBUS C HUMH, Ae€JaTh NMPUKUJIKY, OLIEHUBATH pPE3yJIbTaT.
OOyuaromuecsi TOJY4YaloT HABBIKA TPHOJMKEHHBIX BBIYMCIICHUM, BBITIOJTHEHUS JCHCTBUN C
YUCJIaMH, 3allMCAHHBIMH B CTaHIApPTHOW (OpMe, HCIOJb30BAHUS MATEMAaTHYCCKUX KOHCTAaHT,
OIICHUBAHUS YUCJIOBBIX BBIPAXKCHUH.

Jluaust «YpaBHEHHS W HEPABEHCTBA» pEAIM3yeTCsl Ha TPOTSHKEHWU BCEro OOy4YeHUs B
CTaplied IIKOoJIe, IOCKOJbKY B KaXXIOM pa3[ene MporpaMmbl IPEAyCMOTPEHO pelieHue
COOTBETCTBYIOIIUX 3a1ay. OOydyaronmecs: OBJaJeBaIOT PAa3IMYHBIMU METOJAaMHU DPELICHUS LENbIX,
paIMOHANILHBIX, UPPALMOHAIBHBIX, MMOKA3aTENbHBIX, JIOTApU(PMHUUECKUX U TPUTOHOMETPUUYECKHUX
YpPaBHEHHI, HEPABEHCTB U UX cuUCTeM. llomydeHHBIE yMEHUsS MCHOJB3YIOTCS NPH UCCIEIOBAHUU
GYHKIIMA C MOMOMIBIO TPOW3BOIHOW, PEHICHWM MPHUKIAIHBIX 3a/1ad M 3a7a4 Ha HaXOXKICHHE
HauOONBIIUX M HAWMEHBIIWX 3HAYeHUU QyHKuuU. J[aHHAs comepikaTenbHAs JUHUS BKIIOYACT B
ce0s Takke GOpMUPOBAHUE YMEHUHN BBINOIHATH pacy&Thl IO GopMysaM, NpeoOpa3oBaHUs LENbIX,
paIMOHANILHBIX, WPPAMOHATIBHBIX M TPUTOHOMETPHUYECKUX BBIPAKCHHH, a TaKXKe BBIPAXKEHUH,
colepKammx creneHdn U Jorapudmbl. brnarogaps wu3ydeHuio anreOpamyueckoro marepuaina
INPOMCXOAUT JajbHEHIIee pa3BUTHE aNTOPUTMHUYECKOTO U aOCTPAaKTHOT'O MBIIUICHUS YYalluXcs,
GOpMHUPYIOTCS HaBBIKM JEAYKTUBHBIX pPACCYXKICHUU, pabOThl C CHMBOJBHBIMH (Qopmamu,
MPEACTABJICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJE PABEHCTB M HEpaBEHCTB. AurebOpa
npeaiaraer dQQGEeKTUBHBIE UWHCTPYMEHTHI ISl PEIISHHS MPAKTHUYECKHX U E€CTECTBEHHO-HayYHBIX
3a/1a4, HarJIJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK sI3bIKa HAyKH.

ConepxatenpbHo-MeToauYecKass JMHUS «DyHKIUM W TpaQuKW» TECHO TMEPerieTaeTcs C
JPYTUMH JIMHUSMH Kypca, MOCKOJIbKY B KaKOM-TO CMBICJIE 3aJa€T MOCJIeI0BAaTEIbHOCTh N3YyUEHUS
Mateprasia. V3ydeHue CTenmeHHOW, MOKa3aTelbHOH, JOrapu(MUYECKON W TPUTOHOMETPHUECKUX
byHKUMA, UX CBOMCTB M TpadMKOB, MCIOJIb30BaHHE (YHKIUN 17 peuieHus 3a1ad U3 IpYrux
y4eOHBIX IPEIMETOB U PEeabHON KU3HU TECHO CBA3aHO KaK C MaTEMaTHUYECKUM aHAJIM30M, TaK U C
peleHueM ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHHUE ynensercs (OpMHUPOBAHHUIO
yMEHUsI BBIpaXaTh (OpMyJiaMHd 3aBHCUMOCTH MEXAY pPa3MUYHBIMU BEJIUYMHAMH, HCCIIEOBATh
MOJIy4eHHbIe (PYHKIIMU, CTPOUTDH UX rpaduku. MaTepuan 3Tol CoAepKaTeIbHON JIMHUH HAIEJIeH Ha
pa3BUTHE yMEHUW W HABBIKOB, IMO3BOJIIIOMIMX BBIPAXKATh 3aBUCHUMOCTH MEXKIY BEIWMYMHAMH B
pasnu4HOM (opMe: aHAIUTHUECKOW, rpaduyeckord W cinoBecHoW. Ero m3ydenume cmocoOCTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBINIICHUSI, CIOCOOHOCTH K OOOOIIEHHIO M KOHKPETHU3aluu,
VICIIOJIB30BAHUIO AHAJIOTHUM.

CopepxartenbHas auHUs «Hauama maTemMaTHyecKOro aHalin3a» IO3BOJSET CYIIECTBEHHO
pacIIMpUTh KPYr KaKk MaTeMaTHYECKHX, TaK M MPUKIAIHBIX 3a7a4, JOCTYIHbIX OOy4aromMmcs, y
KOTOPBIX IOSBIISETCS BO3MOXXHOCTh MCCIENOBAaTh U CTPOUTH rpaduKku (yHKIUH, OMPEAETATh UX
HAauOONbIINE U HAaWMEHBIIHE 3HAYCHHUS, BBIYHCIATH IJIomaan GUryp u o0BEMBI Tel, HaXOAUThb
CKOPOCTM U YCKOpeHHs mpoueccoB. JlaHHas conepkaTenbHas JHMHUS OTKPHIBA€T HOBBIE
BO3MOKHOCTH TOCTPOCHUSI MATEeMaTHUYECKUX MOJIeNIel pealibHbIX CHUTyalud, HaXOXKICHHS



HAWIy4YIlIero pELUICHUS B MPUKIAJHBIX, B TOM YHCIE COLMAJIbHO-3KOHOMUYECKUX, 3a/Jadax.
3HAKOMCTBO C OCHOBAaMH MAaTEMAaTHYECKOTO aHallM3a CIOCOOCTBYET pPa3BUTHIO a0CTPAKTHOTO,
(OpMaJIbHO-JIOTHYECKOTO M KPEATUBHOI'O MBIILICHUS, (OPMHUPOBAHHIO YMEHUH paclio3HaBaTh
MPOSIBJICHHUSI 3aKOHOB MAaTeMaTHKH B HayKe, TEXHMKE M HCKyccrBe. OOydarmmecs y3HAIOT O
BBIJIAIOIIMXCS pe3yJIbTaTax, MOJYYE€HHBIX B X0JI€ pa3BUTHS MAaTEeMAaTHUKHU KaK HayKH, U UX aBTOpax.

ConepxaTenbHO-MeTOaMYECKass JIMHUS «MHOXECTBa U JIOTHMKa» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TeOopeTUKO-MHOKECTBEHHBIE MPEJICTABICHUSI MPOHU3BIBAIOT BECh
KypC IIKOJbHON MaTeMaTHKU U MpeIaraloT HanboJee YHUBEPCAIBHBIN S3bIK, 00bETUHSIONINN BCe
pazaensl MATEMATUKU U €€ IPUIIOKEHUM, OHU CBS3BIBAIOT pa3HbIE MATEMATUUECKUE JUCHUIIIIMHBI B
eauHoe 1enoe. IloaTomMy BakHO JaTh BO3MOXXHOCTh IIKOJBHUKY TMOHHUMAThb TEOPETUKO-
MHOXECTBEHHBIN SI3BIK COBPEMEHHOW MATEMAaTUKH W MCIOJIb30BaTh €ro JJIsl BBIPAXKEHUS CBOMX
MBICJIEH.

B kypce «AnreOpa m Hayvajga MaTeMaTHYECKOTO aHAINM32» MPHUCYTCTBYIOT TAaK)XE OCHOBBI
MaTEMaTHYECKOr0 MOJICIMPOBAHUS, KOTOpBbIC IMPHU3BaHBI C(HOPMHUPOBATH HABBIKM ITOCTPOCHHS
Mojieliel pearbHBIX CHTYallUid, MCCIEIOBAHUS ITUX MOJENIEH C MOMOINBIO armapaTta aiareOpsl
MaTEMAaTUYECKOr0 aHAJIM3a U HHTEPIPETALNH TOJYYEHHBIX PE3YIbTAaTOB. Takue 3aJaHHs BILUIETEHBI
B KaXbIl U3 pa3/iesIOB MPOrPaMMbl, OCKOJIBKY BECh MaTepUall Kypca IUPOKO UCIOIb3YETCS AJIA
peuieHrs NpuKIagHbIX 3a1a4. [Ipyu penieHnu peajbHbIX TPAaKTHUECKUX 337a4 YYaluecs pa3BUBaIOT
Ha0IIOAATeIbHOCTh, yYMEHUE HAaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIOTUI0, 00001aTh U KOHKPETU3UPOBATH MPobieMy. JlesTenbHOCTh M0 (POPMUPOBAHUIO HABBIKOB
pelIeHns] TPUKJIAJHBIX 3a7a4 OpPraHu3yeTcsl B MPOllecce M3YyYEHUsI BCEX TeM Kypca «Amredpa u
Hayajla MAaTEMAaTUYECKOI'0 aHAIM3a .

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE
B yueOHOM niiaHe Ha M3ydeHHe Kypca aareOpbl U Hadaja MaTEMAaTUYECKOro aHajliu3a Ha 0a30BOM

ypoBHE OTBOAUTCA 2 yaca B Hemenmo B 10 kmacce u 3 waca B Henenmto B 11 kiacce, Bcero 3a JaBa
roga ooydenus — 170 yacos.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbuble uyncina. OObIKHOBEHHBIE M JAECSITUYHBbIE JIPOOM, MPOLEHTHI, OECKOHEUHbIE
nepuonuyeckue  pobu.  ApudMernueckue — Omepalud € palMOHAIBHBIMU  YHCIaMH,
npeoOpa3oBaHUsl YHCIOBBIX BbIpakeHUH. [IpumeHeHue npoOGeli W MPOIEHTOB ISl pEIICHUS
MPUKJIAIHBIX 33J1a4 U3 Pa3JUYHbIX OTpaciell 3HaHUM U peaIbHON KU3HU.

JlelicTBUTENbHBIE uKcaa. PanuoHanpHble M HMppalMOHAJIbHbIE 4Yucia. ApupMmeTrndeckue
onepalyuyu ¢ JEHCTBUTENbHBIMU duciaMu. [IpuOnukEéHHbIE BBIYMCIEHUS, MpaBUiIa OKPYTJIEHHUS,
IPUKHJIKA U OLIEHKA pe3ysIbTaTa BbIUNCICHUH.

Crenenp c¢ uensiM mnokaszateneMm. CraHpapTHas ¢opma 3amMcH JIEHCTBUTENBHOIO YHCIA.
Hcnonp3oBanue noaxoasieil (opmbl 3alIUCH 1€ CTBUTENBHBIX YNCEI JJIs PELICHUs TPAKTUYECKUX
3a]a4 U IIPEACTABJICHUS JaHHBIX.

ApupmeTruecknii KOpeHb HaTypalabHOM creneHu. JlefcTBus ¢ apuMeTHUEeCKUMH KOPHAMHU
HaTypaJIbHOM CTEIEHHU.

CuHyc, KOCMHYC U TaHI'€HC YHUCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YKCIIOBOIO apryMeHTa.

YpaBHeHMs 1 HEpABeHCTBA

ToxnecTBa 1 TOXJ1€CTBEHHBIE TPEOOPa30BaHUS.

[IpeobpazoBaHue TPUTOHOMETPUUYECKUX BbIpakeHUH. (OCHOBHbIE TPUTOHOMETPUYECKHE
bopmybI.

VYpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, penieHne HepaBeHCTBAa. MeTo1 HHTEpBAJIOB.

Pemenue nenbix u 1poOHO-pallMOHATIBHBIX YPaBHEHHUH U HEPaBEHCTB.

Pemenne nppanroHaibHbIX ypaBHEHUI 1 HEPABEHCTB.

Peuienne TpUroHOMETPUYECKUX YPaBHEHUM.

IIpumeHeHne ypaBHEHHMII M HEPAaBEHCTB K PELICHUI0 MaTeMaTUYeCKHUX 3aJad W 3a1ad u3
pa3NIMYHBIX O0JacTell HAYKU U PeabHON XKU3HU.

DyHKUMHU ¥ TPapUKH

@yHk1us, cnocoObl 3aaauus pyHKuuu. I'paduk ¢pyHknuu. BzaumHo oOpaTHblie QyHKIUH.

ObnacTb omnpeneneHUs U MHOXeCTBO 3HaueHMH QyHkuuu. Hymm dynkuuun. IIpomexyTtku
3HAKOMOCTOSHCTBA. UETHBIC M HEUETHBIC (DYHKIIHH.

CreneHHast (yHKIMS C HaTypajdbHBIM M LieJbIM Ioka3aTeneM. E€ cBoiictBa M rpaduk.
CaoiicTBa 1 rpauK KOpHS N-0i CTEIICHH.

Tpuronomerpuueckass  OKPYXKHOCTb,  ONpENENEHUE  TPUTOHOMETPUYECKUX  (YHKUIMH
YKCIOBOIO apryMeHTa.

Hayasia MaTeMaTH4eCKOro aHAIU3a

[TocnenoBarenbHOCTH, cnocoObl  3aJaHusl  IOCJeAoBaTeabHOCTEl.  MOHOTOHHBIE
IIOCJIEJOBATEIBHOCTH.

ApudmeTrnueckass M reoMeTpuueckas — nporpeccud.  beckoHeuHo — yObIBaromas
reomerpudeckas mnporpeccusi. CymMma OECKOHEYHO YOBIBAIOIIEH TeOMEeTpUYEeCKOW MpPOTrpecCHH.
@dopMyna CIOXKHBIX NPOLEHTOB. lcronb30BaHHWE MNpOrpeccuu Uisl pEelIeHUs pealbHBbIX 3a]a4
IIPUKJIAJHOIO XapaKTepa.

MHo:xecTBa M JI0TMKa



MHoxecTBO, omnepanuu Haja MHOXecTBamu. Juarpammel Oitnepa—Benna. IIpumenenue
TEOPETUKO-MHOKECTBEHHOI' O alapaTa JJisl ONMCAaHHUS PEalbHBIX MPOLECCOB W SIBJICHUW, MpPHU
pEILIEHUH 33/1a4 U3 APYTUX YIeOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CieICTBHE, JOKA3aTENbCTBO.

11 KJIACC

Yuciia 1 BIYUCICHUS

Hatypanbpnble u nensle uncna. [IpusHaku 1emMMOCTH 1EbIX YUCEIL.

Crerenb ¢ pallMoHaJIBHBIM MTOKa3aTesneM. CBOMCTBA CTEMEHH.

Jlorapudm uncna. JlecsTHuHbBIC U HATYpaJbHBIE TOTapU(PMBI.

YpaBHeHHs U HEpaBeHCTBA

[TpeoGpa3oBaHme BEIpaXKEHUH, COEPKAIINX JOTapHPMBI.

[IpeobpazoBanue BeIpaKEHUN, COEPKALIUX CTEIIEHU C PAallMOHAIBLHBIM ITOKa3aTeJIeM.

[Ipumepsl TPUrOHOMETPUUECKUX HEPABEHCTB.

[loka3aTenbHble ypaBHEHUS! U HEPABEHCTBA.

JlorapupmMudecke ypaBHEHHs U HEPaBEHCTBA.

CucreMbl JHMHEWHBIX YypaBHEHUU. PelieHue NpukiIagHbIX 3aJad C MOMOIIbI CHCTEMBI
JIMHENHBIX YPaBHEHHUI.

CucreMbl 1 COBOKYITHOCTU PALIMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenne ypaBHEHHH, CHCTEM U HEPAaBEHCTB K PEIICHUI0 MaTEMaTHYECKUX 3a4a4 U 3a/1a4
U3 Pa3IMYHBIX 00J1acTell HAYKU U peajbHOU )KU3HHU.

@OyHknuu 1 rpapukn

Oynkuus. [lepuognueckue Gynkiuu. I[IpoMexxyTkn MOHOTOHHOCTH (YHKIUU. MaKCUMYMBI
U MUHUMYMBI QyHKInU. Hanbosnbiee 1 HauMeHbIee 3HaueHre QyHKIUN Ha TIPOMEKYTKE.

Tpuronomerpuueckue QyHKIMHU, UX CBOMCTBA U IpauKH.

[TokazaTenbHas u norapupmudeckast GyHKIIMH, UX CBOWCTBA U TPaHKH.

Hcnonb3oBanue rpadukoB GpyHKIUH 1 pelieHns] ypaBHEeHUH U IMHEHHBIX CUCTEM.

Hcnonp3zoBanue rpadukoB QYHKIUNA IS UCCICIOBAHHS IPOIIECCOB M 3aBUCHMOCTEH,
KOTOpbI€ BO3HUKAIOT IIPU PEIIEHUU 3aa4 U3 APYTUX Y4eOHbIX IPEIMETOB U PEATIbHON KU3HU.

Havayia MaTeMaTH4eCKOro aHAIN3a

HenpepsiBHble QpyHKIME. MeToa MHTEPBAJIOB AJI PEIIEHUS HEPABEHCTB.

[TpousBoanas ¢pynkiuu. ['eoMmeTpudeckuii U GU3NIECKUNA CMBICI TPOU3BOTHOM.

[IpouzBoanHbie d1eMeHTapHBIX GYHKIUNA. DOpMysbl HAaXOXKACHHUS MPOU3BOAHON CYMMBI,
MPOU3BECHHS M YACTHOT'O (PYHKITUHA.

[IpumeHeHnne MPOU3BOAHON K MCCIENOBAaHUIO (YHKIMII HAa MOHOTOHHOCTh M JKCTPEMYMBI.
Haxoxxaenue HanOONMbIIEr0 1 HAMMEHBIIIETO 3HaUeHUs (DYHKIIMH Ha OTpPE3KeE.

[IpumeHeHue npou3BOAHOM Il HAXOXK/IEHUS HAWJIYYIIero pelieHrs B IPUKIaAHbIX 3a/1ayax,
JUISL OTIPEEJIEHUS] CKOPOCTH IpoLecca, 3a1aHHOTr0 GOpMYJION Ui rpaguKoM.

[lepBoobpa3znas. Tabmuia nepBoodOpas3HbIX.

Wuterpan, ero reoMmeTpudeckuii M Gpu3HUeCKuii CMbICH. Berauciaenue uaTerpanga mo Ggopmyie
Herorona—Jleiibuuna.



IVIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHOro mpeamera «MaTemaThka» TODKHO OOECIEeYUBaTh JOCTH)KEHHE Ha
YpPOBHE CpeaHero oO0miero oOpa3oBaHUSA CIEAYIOUIMX JHYHOCTHBIX, METalpeIMETHBIX W
IPEAMETHBIX 00pa30BaTENbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOSHHS TMPOTrpaMMbl ydeOHOro mnpeamera «MaTeMaTuka»
XapaKTepU3yrTCs:

I'paxxtanckoe BocIIUTaHUE:

COpPMHUPOBAHHOCTHIO  TPaXJAaHCKOM MO3MLIMK  OOyYaromlerocss Kak aKTHUBHOTO H
OTBETCTBEHHOI0 4JIeHa POCCHUIICKOro oOIIecTBa, MpEeACTaBICHHEM O MaTeMaTHYECKHX OCHOBaX
(GYHKIMOHUPOBAHUSA PA3UYHBIX CTPYKTYp, SBIEHHH, MpoIeayp TIpa)XIaHCKOro o0IecTBa
(BBIOOpBI, OMPOCHl U IIp.), YMEHHUEM B3aMMOJACHCTBOBATH C COIHMAJIbHBIMU HHCTHUTYTaMH B
COOTBETCTBHH C UX (QYHKIUSIMU 1 HA3HAUCHUEM.

[TaTproTHueckoe BOCIIUTAHHE:

C(OPMUPOBAHHOCTBIO POCCUICKON Ipa’kJaHCKOM MACHTUYHOCTH, YBa)KEHHUS K IPOLUIOMY U
HACTOSIIIEMY POCCHMCKOM MAaTEMaTHUKH, LIEHHOCTHBIM OTHOLIEHHMEM K JOCTHXKCHHSIM POCCHHCKHX
MaT€MAaTUKOB M POCCHUHCKOM MAaTeMaTUYECKOW IMIKOJIbI, K MCIOJIb30BAHUIO ATUX JIOCTH)KCHUH B
JIPYTrUX HayKaxX, TEXHOJIOTUAX, chepax IKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI' O BOCIIUTAHUS:

OCO3HAaHUEM JYXOBHBIX I[EHHOCTEH  POCCHHCKOro Hapoaa; CHOPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHHUS, ITUYECKOTO MOBEACHHS, CBS3aHHOIO C MPAKTHYECKUM IPUMEHEHHEM
JOCTHKEHUM HAYKHM W JEATEIBbHOCTBIO YYEHOI0; OCO3HAHMEM JIMYHOTO BKJIAJa B IIOCTPOEHUE
YCTONYMBOIO OYyIyIIEro.

DcreTnyecKkoe BOCMUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHUPY, BKIIFOUAs ICTETUKY MATEMATHYECKUX 3AaKOHOMEPHOCTEM,
00BEKTOB, 3aJay, PEIICHUN, PacCyXIEHUH; BOCHPUUMYUBOCTHIO K MaTEeMaTHYECKUM acl eKTaM
Pa3IUYHBIX BUJIOB UCKYCCTBA.

®uznueckoe BOCIUTaHUE:

c(OpMUPOBAHHOCTHIO YMEHUS MPUMEHATh MaTeMaTUYECKUEe 3HAHUS B MHTEpPECaX 37J0pPOBOTO
u Oe3onmacHoro obOpasza >KM3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0pOBBIO (340pOBOE
nuTaHue, cOaJaHCUPOBAHHBIA PEXHUM 3aHATHH U OTIbIXa, peryispHas ¢u3nyeckas aKTHBHOCTD);
(U3UYECKOr0 COBEPILEHCTBOBAHMS, TP 3aHATUSIX CIIOPTUBHO-03/0POBUTEIBHOM 1€ATEIbHOCTBIO.

Tpynosoe Bocniutanue:

TFOTOBHOCTBIO K TPYIdy, OCO3HAHMEM II€HHOCTU TPYAOIMIOOUs; MHTEPECOM K pPa3IMYHBIM
chepaM npodeccuoHaNbHON AESITENbHOCTH, CBA3aHHBIM C MAaTEMAaTHUKOW M €€ MPUIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymield mpodeccuu U peanu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE IUIAHBI; TOTOBHOCTBIO U CHOCOOHOCTBIO K MaTeMaTHUYeCKOMYy OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY YYaCTHIO B PELICHUH
MPAKTUYECKUX 3a7]a4 MATEMAaTHYECKOM HalpaBJIECHHOCTH.

DKOJIOrMYecKoe BOCIIUTaHHE:

COPMUPOBAHHOCTBIO IKOJIOTMYECKOW KYJIbTYpbl, TMOHMMAHHWEM BIHUSHHUS COIHAJIBHO-
DKOHOMHMYECKUX IPOLIECCOB HA COCTOSHUE NPUPOAHOM MU COLUAIBHOM CpeAbl, OCO3HAHUEM



r100aIBHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM; OpHUEHTAIMEH Ha MPUMEHEH M€ MAaTEeMAaTHIECKUX
3HAHUM N7l PEHISHUS 3a7]a4 B 00JIACTH OKPYXKAIOIIEH Cpe/ibl, MJIAaHUPOBAHUS MOCTYIKOB M OIEHKH
MX BO3MOYKHBIX IMOCIEACTBUH JIJI1 OKPYKAIOUIEH CPEbI.

[lenHOCTH HAY4YHOT' O TO3HAHUS:

cOPMHPOBAHHOCTBIO  MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOH INMPAKTUKH, TOHMMAaHUEM MaTeMaTHUYECKOW HAyKH Kak cQepbl
YEJIOBEUECKON JIeSITeIbHOCTH, ATAnoB €€ Pa3BUTUS M 3HAYMMOCTH JUIsi Pa3BUTHUS LIUBUIM3AINH;
OBJIQJICHUEM S3BIKOM MATEMATHKH U MATEMATUYECKOW KYJIbTYypOM KaK CPEICTBOM IMO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILECTBJISATH IIPOCKTHYIO U UCCIEN0BATENBCKYIO NEATEIbHOCTh HHANBUIYAIBHO U B
rpyIre.

METANPEIMETHBIE PE3YJIBTATHBI

MeTtanpeaMeTHble pe3yJbTaThl OCBOEHUSI MPOrpaMMbl y4eOHOro mpenMera «MaTemaTuka»
XapaKTepU3yITCS OBJIJICHUEM YHUBEpCaIbHBIMU no3HA8aAM eIbHBIMU oelicmsusmu,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMY, — YHUBEPCANbHLIMU  PecyIsAmMUSHbIMU
oelicmeusimu.

1) Vuueepcanvnvie noznasamenvusle oeticmsusi, obecneuusarom @Qopmuposanue 0a308bix
KOCHUMUBHBIX NPOUECCcOo8 00YUaAIouuUxcs (0ceoeHue memooo8 NO3HAHUSL OKPYHCAIOuje2o Mupa,
npuMeHenue J102UYeCcKUX, UCCIe008ameNbCKUX onepayutl, ymeHul pabomams ¢ uHgopmayuetr).

ba3zoBeie tornueckue qencTBUs:

® BBIBINTH U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKKM MaTEeMAaTHYECKUX OOBEKTOB,
MOHSATHH, OTHOIIEHUH MEXIYy MOHATHSAMU; (POPMYIMPOBATH OMPEAEICHUS TOHSITHIA;
yCTaHABIMBAThH CYIIECTBEHHBIA MPU3HAK KJIACCH(PHUKAIIUU, OCHOBAHUS AT 00OOIICHUS |
CpaBHEHUS, KPUTEPHUH MPOBOAMMOrO aHAIIN3A;

e BOCIpPUHHUMATh, (OPMYIUPOBATH W MPEOOPA3OBHIBATH CYXKIACHUS: YTBEPAHUTEIbHbIE U
OTpHIIATEIbHbIC, ENUHUIHBIC, YACTHBIC M O0IINE; YCIOBHBIE;

® BBIIBISTH MaTEMAaTHYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpEUUs B (akTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKICHUAX; TpemaraTh KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U NIPOTUBOPEUUI;

e Jle7laTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX M WHIYKTHBHBIX
YMO3AKJIK0Y €HU I, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

® MPOBOAHUTH CAMOCTOSITENBHO JOKa3aTEeNbCTBA MATEMAaTUUECKUX YTBEPXKACHUH (MIpsiMble U
OT MPOTUBHOI0), BHICTPAUBATh apryMEHTAlMI0, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI;
00OCHOBBIBaTh COOCTBEHHBIE CY)KJI€HUS U BBIBOJDI;

e BbIOMpaTh crnoco0 pemeHus y4yeOHOM 3amaun (cpaBHUBATb HECKOJbKO BapHaHTOB
pelieHus, BbIOMpPaTh Hambosee MOAXOISAIIMNA C YYETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KpUTEPUEB).

basoBble uccnenoBaTenbckue 1€ CTBUS:

® CIOJIb30BATh BOMPOCH KaK MCCIEI0BATENbCKUN HHCTPYMEHT IMO3HAHUS; (OPMYIUPOBATH
BOMPOCHI, PUKCUPYIOUIHE MTPOTUBOPEUHE, MPOOIEMy, yCTaHABIMBATh HCKOMOE H JJaHHOE,
(hopMUPOBAThH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIUIO, MHEHUE;

® TMPOBOAUTH CAMOCTOATEIbHO CIJITAHUPOBAHHBIM OKCIEPUMEHT, HCCJEIOBaHHE IO
YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YecKoro oObeKTa, SBJEHHs, Mpolecca,
BBISIBJIICHUIO 3aBUCUMOCTE MEXIy 00beKTaMu, SIBJICHUSMH, IIPOLIECCAMU;



®  CaMOCTOATENLHO (OPMYIMPOBAaTh 00OOILIEHUS U BBIBOABI 110 pe3yJIbTaTaM MPOBEAEHHOTO
HaOJIOIEHHs], HCCIIEIOBAaHUs, OLICHWBATh JIOCTOBEPHOCTh IIOJYYCHHBIX pE3YJIbTAaTOB,
BBIBOJIOB U 00O0OIIEHHIT;

® [IPOrHO3UPOBATh BOZMOXKHOE pa3BUTHE MPOLECCA, a TAKXKE BBIABUIATH IPEINOI0KEHUS O
€ro pa3BUTUU B HOBBIX YCJIOBHUSX.

PaGoTa ¢ undopmarnmeii:

® BBIIBIATH AeUIIUTH HH(POPMALINY, JaHHBIX, HEOOXOAMMBIX JJIsI OTBETAa HAa BONPOC U JJIs
pelLeHus 3a1a4n;

e BbIOMpaTh HMHPOPMAIMIO U3 HMCTOYHUKOB pa3IMYHBIX THIIOB, aHAJIU3UPOBATbH,
CHCTEMAaTU3UPOBAaTh M MHTEPIPETUPOBATh HMH(POPMAIMIO Pa3IMYHBIX BHJIOB U (HOpM
IIPECTaBJICHNUS;

® CTpYKTypupoBaThb HH(pOpMAIUIO, TMpeacTaBisATh €€ B  pa3auyHbIX  (opmax,
WUTIOCTPUPOBATH TPaPUUECKH;

® OIEHMBATh HAAEKHOCTb HHGOPMALMU 1O CaMOCTOATEIBHO C(OPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvnvie KomMmyHukamuehnvle Oeticmsusi, o00ecneuusarom coopmMuposaHHoCmy

COYUATILHBIX HABLIKOE 00YUAIOUWUXCAL.
OOuieHue:
e BOCHPUHUMATh U (POPMYJIMPOBATH CYXKJIEHHS B COOTBETCTBHM C YCIOBMSAMM U LEJISAMU
O0IIeHHsI; SICHO, TOYHO, I'PAMOTHO BBIPaXaTh CBOK TOYKY 3pEHHMS B YCTHBIX U
INUCbMEHHBIX TEKCTaX, JjaBaTh MOSCHEHHs 0 XOJIy pelleHHs 3aJaud, KOMMEHTHPOBATh
HOJTY4YEHHBIH pe3yJIbTarT;
e B X0J€ OOCYXIEHMS 33JaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOH TeMBbI, IpOOJIeMBbI,
pemaeMoii 3a7ayuy, BbICKA3bIBaTh MJIEH, HAlleJIEHHbIE Ha MOUCK PEIIEHUS; COMOCTaBIATh
CBOU CYXJICHHUS C CYXJACHUSIMU JAPYTUX yYaCTHUKOB JHaliora, 0OHapyKUBaTh pa3inuue U
CXOJICTBO IMO3ULMUN; B KOpPpeKTHOW ¢dopMe GOpMyIHMpOBaTh pa3HOIJIACHS, CBOH
BO3PAKEHUS;
® MpelCTaBATh PE3yJbTaThl PEIIEHUS 3aJaud, SKCIEPUMEHTa, UCCIeJOBaHUs, MPOEKTa;
CaMOCTOSITENILHO BBIOMPATh (hopMaT BBICTYIJICHHS € Y4€TOM 3a7ad Npe3eHTAllMd U
0COOEHHOCTEN ayIUTOPUH.
CoTpyaHHUECTBO:
® I[IOHMMAaTb U HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHAMBHUAYaJIbHOM pabOThl MpHU
peleHnn y4eOHbIX 3a7ad; MPUHUMATh L€JIb COBMECTHOM AeATENbHOCTH, IUIAHUPOBATh
OpraHu3alMi0 COBMECTHOM paboThl, paclpenensTh BHIbI padOT, A0roBapuBaThCA,
00CyXAaTh MPOLIECC U pe3yabTaT paboThl; 00001IaTh MHEHUSI HECKOJIbKUX JIFOACH;
® y4yacTBOBaTh B IPYyNIOBBIX (hopMax paboThl (00CYykJIeHHs, OOMEH MHEHHi, «MO3TOBbIE
LITYPMbI» U UHBIE); BBIIOJIHIATH CBOIO YacTh paOOThl M KOOPAMHUPOBATH CBOU JIEHCTBUS C
JPYrUMM 4JIEHAaMHM KOMaH/[Ibl; OLIEHUBATh KauyeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT IO
KpPUTEPHUSIM, cPOPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.
3) Vuueepcanvuvie pecynamuenvie Oeticmsus, obecneuusaom GopmMuposanue cMulCi08bIX
YCMAHOBOK U HCUSHEHHBIX HABBIKOG TUUHOCTMU.

Camoopranuzanusi:

COCTaBIIATh IUIAH, AJNTOPUTM pEIIeHHWs 3aJadyH, BBIOMpPATh CIOCOO pemIeHHs ¢ y4EToM
UMEIOIINXCS PECYpcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUPOBaTh M KOPPEKTHPOBATH
BapHAaHTHI pelIeHU ¢ y4E€TOM HOBOW MH(pOpMAIIH.



CaMOKOHTpOJIb:

® BJAJETh HaBbIKAMM I03HABATEIILHON peQUIEKCUH KaK OCO3HAHUS COBEPIIAEMbIX J1eHCTBUH
¥ MBICIUTEIbHBIX IPOLIECCOB, MX PE3YyJbTAaTOB; BIAJETh CIIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpollecca U pe3yJibTaTa PelIeHUs] MaTeMaTHIeCcKOl 3a/1auH;

® [peIBUJETh TPYJHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTh IPHU pELICHUHU 3a7a4yH, BHOCUTH
KOPPEKTUBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HalJACHHBIX
oLMOOK, BBISIBICHHBIX TPYAHOCTE;

e OLGHMBATh COOTBETCTBUE pe3yJbTaTa LEIHM U YCIOBUSAM, OOBICHATH INPUYHUHBI
JOCTHXKEHHSI WIIM HEJOCTIDKEHHS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY PUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATbBI

OcBoeHue yueOHOro Kypca «Anredpa M Hayajla MaTeMaTHYeCKOIO aHaJINW3a» Ha YpPOBHE
cpeaHero obmiero oopa3oBaHUs JODKHO oOecneuuBaTh JOCTHKEHHUE CIEAYIOLIMX MpeAMETHBIX
00pa30BaTeIbHBIX PE3YIbTATOB!

10 KJIACC

Yuciaa v BEIYHCICHUSA

OnepupoBaTh MOHATHUSAMHU: PALUOHAJIBHOE M JACHCTBUTENBHOE YMCIO, OOBIKHOBEHHAs U
JecsiTuyHas 1po0b, MPOLIECHTHI.

BoimonHaTh apupMeTHueckue onepaunu ¢ palioHaIbHbIMU U 1€ CTBUTEIbHBIMHU YHNCIAMH.

BbimonHATh NpUOMMKEHHBIE BBIYUCICHMS, HCIONb3YS NpaBWUiIa OKPYIJICHHS, JenaTh
INPUKHUIKY U OL[EHKY Pe3yJbTaTa BbIUMCICHHUH.

OmnepupoBaTh NOHATHSAMHU: CTEMEHb C IIEJIBIM IOKa3aTeleM; CTaHaapTHas ¢opma 3amucu
JIWCTBUTEIPHOIO YHCNA, KOPEHb HATypaJbHOW CTENEHHW; HMCIONB30BAaTh IOAXOMILYI0 (GopMy
3aMMcu AU CTBUTENBbHBIX YUCEI JJI PEIIEHUS IPAKTUYECKUX 3a/1a4 U NIPEICTaBICHHSI JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC U TaHI€HC IPOU3BOJIBHOIO YIJIA; MCIOJIb30BAThH
3aInCh MPOU3BOJIHOTO yTJIa Yepe3 OOpaTHBIE TPUTOHOMETpUYECKHe (DYHKITUH.

YpaBHeHHs 1 HEPABEHCTBA

OnepupoBarb MOHATUSAMHU: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO; IIEJIOE, PAallMOHAJIBHOE,
UppaloHaIbHOE YpPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BbimonuaTe  mpeoOpa3oBaHus ~— TPUTOHOMETPUYECKMX  BBIPa)KEHHH U pemarhb
TPUTOHOMETPUYECKHE YPABHEHMSL.

BeinonuaTe nmpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX M HPPALMOHAIBHBIX BBIPAXKEHUH U
pelaTh OCHOBHBIE THIIBI 11€JIbIX, PALIMOHAJIBHBIX U UPPALIMOHAIbHBIX YPAaBHEHUHN U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHS M HEPaBEHCTBA JJIsl PELIEHUS MaTEeMaTUYeCKUX 3ajad U 3ajad U3
pa3NIMYHBIX 00JIacTell HAYKU U peajbHOM KU3HU.

MonenupoBaTh peaibHble CUTyallMH Ha A3bIKE aJIre0pbl, COCTaBISITh BhIPAXKEHUS, ypaBHEHUS,
HEpaBEHCTBA [0 YCJIOBHUIO 3a/Jayd, MCCIEIOBAaTh IMOCTPOCHHBIE MOJAEIH C HCIOJIb30BaHUEM
ammapara aareopsbl.

@®yHkuuu ¥ rpadpuxku

OmnepupoBath MOHATUSAMH: (YHKIHUS, CIIOCOOBI 3a1aHusl (DYHKIMH, 00JaCTh ONpEAeTICHUs U
MHOKECTBO 3HaYeHUN (PYHKIUH, TpauK GYHKINU, B3aUMHO 00paTHbIE (DyHKITHH.



OnepupoBath MOHITHIMH: YETHOCTh U HEUETHOCTh (DYHKIWU, HYIH (YHKIHH, TPOMEKYTKH
3HAKOITOCTOSIHCTBA.

Hcnonb3oBath rpaduku QYHKIME 1715 PEIICHUS] YPaBHCHUM.

Ctpouth W 4uTaTh TpadUKH JIMHEHHON (YHKIMH, KBAJAPATUYHOW (YHKIUH, CTECIICHHOU
(GYHKIMHU C IIeTBIM ITOKa3aTeleM.

Hcnonb3oBath rpaduku (QyHKIUN I8 MCCICAOBAHHUS TPOIECCOB W 3aBUCUMOCTEH IpPH
pemieHuy 3a1ad W3 JAPYrHuX Y4eOHBIX IMPEIMETOB W PpeaNbHON KHU3HHU; BBIpaXKaTh (GopMmynaMu
3aBUCHMOCTH MEXIY BETHYNHAMHU.

Hauana maremaTH4ecKkoro anajausa

OnepupoBaTh MOHSATHSAMH: IOCJIEAOBATEILHOCTD, apupMeTHUYecKass M TIeOMeTpHYecKas
MIPOTPECCHH.

OnepupoBaTh MOHATHSIMHU: OGCKOHEYHO YOBIBAOIAs IEOMETpPHUYECKas MPOrpeccHs, cymma
OCCKOHEYHO yOBIBAIOIICH reOMETPHUECKON TPOrPecCu.

3a/aBath NOCIE0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb3oBaTh CBOWMCTBA MOCIIEAOBATEILHOCTEN U MIPOIPECCHid JIJIS PELIEHUS peabHbIX 3a/1a4
MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh NOHITUSIMH: MHOXKECTBO, ONEPAIMH HAJ MHOKECTBAMHU.

Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIN amnmapaT Uil OMMCAHUS PEATbHBIX MPOIECCOB U
SIBIICHH, TIPH PEIICHUU 337249 U3 APYTUX y4eOHBIX IPEIMETOB.

OnepupoBaTh NOHITUSIMH: OTPECIICHUE, TEOpPEMa, CICICTBUE, JJOKa3aTEIbCTBO.

11 KJIACC

Yuciaa v BIYHCTCHUSA

OnepupoBaTh MOHATUSAMU: HATYpaJIbHOE, 11€10€ YUCIIO; UCIOIb30BaTh MPU3HAKHU JIETUMOCTH
LEJIBIX YHUCETI, PA3JIOKEHUE YK CIIA HA IIPOCTHIE MHOKUTEIM I PELICHUS 3a/1a4.

OnepupoBaTh NOHIATHEM: CTENEHD C PallMOHAIBHBIM 0KA3aTENIEM.

OmnepupoBath MOHATHIMHU: JOTapu(pM YKCIa, JECATHUHBIE U HATYpaIbHBIE JIOTapH (MBI

YpaBHeHHs U HEpaBeHCTBA

[IpuMeHsTH CBOWCTBA CTENEHU AJiA peoOpa3oBaHUs BBIPAKEHUM; ONEPUPOBAThH MOHATHIMM:
IIOKA3aTeIIbHOE YPAaBHEHHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIIBI IIOKA3aTEJIbHBIX YPABHEHUN U
HEPaBEHCTB.

BeimonuaTe mpeoOpa3oBaHus  BBIPAXKEHHUH, coaepXKallluX Jorapu(mel; ONEpUPOBATH
HOHATUAMU: JIorapu(MHUUECKOE ypaBHEHHME U HEPABEHCTBO, pelIaTb OCHOBHBIE THUIIBI
Jgorapu(pMUYECKUX YpaBHEHUH U HEPAaBEHCTB.

HaxonuTs perienus npocTelx TPUIOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CHUCTEMA JIMHEHHBIX YpPaBHEHMHM U €€ pEIlIEeHue; HCIO0Jb30BaTh
CUCTEMY JIMHENUHBIX YPABHEHUN JUIsl pEIICHUS IPAKTUYECKUX 3aa4.

Haxonute pemeHus npocTEHIIMX CHCTEM M COBOKYIHOCTEH pPAallMOHAJIBHBIX YPAaBHEHHU M
HEPaBEHCTB.

MonenupoBaTh peaibHbIe CUTyallH Ha S3bIKE aJre0pbl, COCTaBISTh BhIPAXKECHUS, ypaBHEHUS,
HEPaBEHCTBA M CHCTEMBI II0 YCIOBUIO 3aJa4M, HCCIENOBaTh IIOCTPOEHHBIE MOJEIN C
UCIOJIb30BaHUEM alllapara aaredpsl.

DyHKUMH ¥ TpapuKH



OnepupoBaTh MOHATUAMH: IEPUOANYECKAs (PYHKITUS, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIHUH,
TOYKH SKCTpeMyMa (DYHKIIMH, HaOOJbIIee U HAWMEHbINEe 3HaYeHUS (YHKIIUU HA TMPOMEKYTKE;
UCIOJBb30BaTh UX JIJISI HCCIIEAOBAHUS (DYHKIIMH, 3aIaHHON IPaPUKOM.

OnepupoBatb MTOHSATUSMHU: rpaduku MIOKa3aTeIbHOM, norapuMuyecKoit u
TPUTOHOMETPUYECKUX (GYHKIHMI; M300pakaTh X HAa KOOPAMHATHOM IUIOCKOCTH M HCIIOIB30BATh
JUISL pelieHusl ypaBHEHUH U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOMN MIOCKOCTH T'paMKH JTMHEHHBIX YPaBHEHHH U UCIOIB30BATh
UX JUIS PELLECHUS] CUCTEMBI JIMHEWHBIX YPABHEHUM.

Hcnonp3oBaTh rpaduky GyHKIHHA A UCCIETOBAaHUS TTPOI[ECCOB M 3aBUCUMOCTEH U3 APYTUX
Y4E€OHBIX U CITUTIIINH.

Hayana MareMmaTH4eCKOro aHajau3a

OnepupoBaTh MOHSATUSIMH: HEMpepbiBHAS (DYHKIHS; TPOU3BOMHAS (YHKIIMH; HCIIOJIH30BATh
TEOMETPUICCKUIA U (PU3UIECKUNA CMBICI MPON3BOIHOM IS pEIICHUs 3a1a4.

HaxonuTh mpou3BOAHBIE 3JIEMEHTApHBIX (YHKIUH, BBIYHCIATH IPOU3BOIHBIE CYMMBI,
MPOU3BECHHS, YACTHOTO (PYHKITUH.

Hcnonb30BaTh MPOU3BOAHYIO JUUISL UCCIEAOBAHUS (DYHKIIMH HA MOHOTOHHOCTB U 9KCTPEMYMBI,
MPUMEHSTh PE3YJIBTATHI HCCIEIOBAHUS K TTOCTPOSHUIO I'Pa(hUKOB.

Hcnonp30BaTh NPOU3BOIHYIO Il HAXOKIECHUSI HAMIIYYIIErO PEIIEHUS B IPUKIAIHbBIX, B TOM
YHUCIIE COUUAIbHO-3KOHOMUY €CKUX, 3a/1a4ax.

OnepupoBath MOHATUSMH: TMEPBOOOPa3HAs W WHTErpaj; MOHUMATh TC€OMETPUUYECKUU W
(bu3nYecKuil CMbICI HHTErpaa.

Haxomute mepBooOpa3Hbie 3IE€MEHTApHBIX (DYHKUIWN; BBIYHCIATH HWHTErpai mo ¢opmymne
Herorona—JleiiOuuna.

Pemate mpukiIagHbBIe 3a/7a4d, B TOM YHCIE COIMAIBLHO-DKOHOMHUYECKOTO M (PU3UIECKOTO
XapakTepa, CpeACTBAMU MAaTEMATUYECKOI0 aHAIU3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N KosmuecTBo 4yacos DJIeKTPOHHbBIE
" | HaummeHoBaHHe pa3aesioB U (uudposbie)
n/ Bce | Kourpoabn | IIpakruuec 6
0 TeM MPOrpaMMblI o bie paGoThi | ke paGoThI o0pa3oBareJb
HbIe pecypchl
MHoXecTBa palliOHATbHBIX U
1 JEeHCTBUTEIBHBIX YHCEL. 17 1
PanrionansHbIe YpaBHEHUS U
HEepaBEHCTBA
5 @ynkuuu u rpapuku. CTeneHb 8
C LIEJIBIM TOKa3aTesieM
ApudmeTnueckuit KOpeHb N—
3 oii crerenn. ppamroHnaibHbIe 23 1
ypaBHEHHS 1 HEpaBEHCTBA
Dopmy b
4 tpuroHomerpun.Tpuronomerp 38 1
WYECKUE YPaBHEHUS
5 TlocinenoBaTeIbHOCTH U 5
porpeccuu
6 [ToBTOpeHue, 0600IICHNHE, 11 1
cHCTeMaTh3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB 102 4 0

I10 ITPOI'PAMME




11 KJIACC

KoanuecTBo yacos DJIEKTPOHHbBIE

(uudposbIe)
o0pa3oBaTe/bHbBI

No HaumMmenoBanue

n/ | pa3aenoB H TeM Bcer | Konrpouabusl | Ilpakrunyeckn

n NnporpamMmabl 0 e padoThI e padoThI
e pecypchbl

CreneHsb ¢
palMoOHAILHBIM
MMOKa3aTeIeM.
ITokazarennHas

GbyHKIHS.
Iloka3aTensHble

12 1

ypaBHEHUS U
HEpaBEHCTBA

Jlorapupmuyeckas
(byHKIMS.

Jlorapudmuyeckue 12
YpaBHEHUS U
HEpaBEHCTBA

Tpuronomerpuyecku
€ QYHKIIUU U UX
rpaduku. 9 1
TpuronoMmerpuuecku
€ HEepaBEHCTBA

[IpousBonnasi.
[Ipumenenue 24 1
IIPOU3BOAHON

WNurterpan u ero
IIPUMEHECHUSA

CucreMbl ypaBHEHU I 12 1

HatypanbHable u
L[EJIBIC YUCIIa

IToBTOpEHUE,

00001IEHNE, 18 5

CUCTEMATHU3aluA

3HAaHUHU

OBIIEE KOJIMYECTBO
YACOB I1O 102 6 0
[TPOI'PAMME




