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INOACHUTEJIBHASA 3AIINCKA

Pabouas mnporpamma ywyeOHOro Kkypca «AnreOpa M Hayajga MaTeMaTHYECKOTO aHallM3a
(yriryOsieHHBIM YPOBEHB)» Ha YPOBEHb CpeIHEro o0miero oopasoBaHus sl oOydaronmuxcs 10—
11-x xmaccoB MAOY COII Ne 26 pa3zpaboTana B COOTBETCTBUU C TPEOOBAHUSIMU:

o @epaepanbHoro 3akona ot 29.12.2012 No 273-d3 «O6 obpazoBanuu B Poccuiickoit
denepauuny;

e mpukaza MwuHoOpHayku ot 17.05.2012 Ne 413 «OO6 yrtBepxkaeHuu denepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJApTa CpelHEero oodmero oopasoBaHus» (C
W3MEHEHUSMH, BHECEHHBIMHU MpHUKa3oM Munnpocsemenus ot 12.08.2022 Ne 732);

o mnpuka3za Munnpocsemenus oT 18.05.2023 Ne 371 «O06 yrBepxkaeHuu ¢enaepanbHON
00pa30BaTeNnbHON MPOrpaMMbI CpEAHEro 001Iero 00pa3oBaHUY;

e mpukaza MunmnpocBemeHuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenun Ilopsiaka
OpraHM3alliil ¥ OCYILECTBICHHUS 00pa3oBaTENbHON MAEATEILHOCTH MO OCHOBHBIM
0011e00pa3oBaTeIbHBIM IIpOrpaMMaM — 00pa30BaTEIbHBIM MTPOrpaMMaM HavaIbHOTO
00111ero, OCHOBHOT'O OOIIIETO M CPETHEr0 00IIero 00pa3oBaHUs;

e KOHIICTIIIMH MPEToAaBaHus yueOHOro mpeamera «MareMaTuka,

e CII 2.4.3648-20 «CaHuTapHO-3MUIEMHOJIOTHYECKHE TPeOOBaHUS K OpraHu3alusIM
BOCIIUTAHUS M OOY4YEeHHSs, OTAbIXa M O3J0POBJCHUS JI€Ted U MOJOJCKN,
YTBEPKJICHHBIX [IOCTAHOBJIEHUEM TJIABHOTO CAaHUTApHOrO Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnueckue HOPMATHBBI M TPeOOBaHHS K OOECIICUCHHIO
0e3onacHOCTH W (WJIM) OE3BPEIHOCTH I 4eloBeKa (PAKTOpPOB Cpeabl OOHMTaHUSY,
YTBEPKIACHHBIX IOCTAHOBJIECHUEM IJIABHOI'O CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

e yueOHOro miana cpeanero oomero oopazosanuss MAOY COLI Ne 26;

e (QenepanbHOll pabouell mporpaMMmbl IO Yy4eOHOMY Kypcy ««Airedpa u Hadaia
MaTeMaTUYECKOTO aHallu3a YIIIyOJIEHHBIN YPOBHSI.

PabGouas mporpamma oOpuUEHTHpOBaHA Ha IIeNieBble MTPHUOPHUTETHI, CHOPMYIUPOBAHHBIE B
denepanbHON paboueil mporpaMMe BOCIUTAHUS U B pabodeil mporpamme BocmuTanuss MAOY
COIII Ne 26.

VYuebHblit Kypc «AunreOpa W Hayalla MaTeMaTHYECKOTO aHallu3a» SBISETCS OJHUM M3
HauOosiee 3HAUYUMBIX B IpPOrpamMMe CpeJHero ooumiero oOpa3oBaHUs, MOCKOJBKY, C OIHOMN
CTOPOHBI, OH O0O€ecCHe4YuBaeT WHCTPYMEHTANIbHYIO 0a3y Uid H3Y4YeHHs] BCEX E€CTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpPOHbI, (POPMUPYET JIOTUYECKOE M aOCTPaKTHOE MBILUICHUE
o0yyaroImuxcsi Ha ypOBHE, HEOOXOAMMOM Ul OCBOCHMsSI HMH(OPMATHKH, OOILIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH M JIpYyrMX JAUCIUIUIMH. B pamkxax paHHoro ydeGHOro Kypca
oOydaronuecsi OBJAJE€BAIOT YHHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HAyKH, KOTOpas
bopMynupyeT CBOU JOCTHKEHHUS B MaTeMaTudeckoil opme.

VY4eOHbIi Kypc anredpsl M Hayall MaTeMaTHUECKOTO aHAJIM3a 3aKJIa/bIBA€T OCHOBY IS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMHU (U3MKHM, XUMHHU, OWOJIOTHUHM, TOHMMAHUS OCHOBHBIX
TEHJCHIMA pPa3BUTHS HPKOHOMUKH M OOLIECTBEHHOM >XU3HH, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO MCIIONb30BaTh HMX JIs
JanpHeimero oOpa3oBaHUS W B IOBCEAHEBHOM ku3HM. B TO ke Bpems oBiazeHue
aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMHU KOHCTPYKIHMSAMH aireOpbl 1 MaTeMaTHYeCKOro aHajlu3a



pa3sBUBaeT yMEHUE HAXOOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HWCTUHHOCTb, JOKAa3bIBaTh
YTBEPXKICHHSI ¢ TIOMOIIBI0 MHAYKIIMHA U PACCYXAATh JCAYKTUBHO, UCIOIB30BAaTh 0000IIEHUE U
KOHKPETH3aIMio, abCTparupoBaHWE W aHAIOTHIO, (OPMUPYET KpeaTMBHOE M KPUTHYECKOE
MBILIICHHE.

B xone m3yuenust yyeOHoro kypca «AusreOpa M Hayaja MaTEeMAaTHYECKOIO aHalIM3a»
oOyyJarouuecss IOJy4yaloT HOBBIA OIBIT PEIICHUS MNPUKIAJHBIX 337a4, CAMOCTOSTEILHOTO
IIOCTPOEHUsT MAaTeMaTU4YECKUX MOJEIEH pPEAIbHBIX CUTYyallMi, WUHTEPIPETALUN IOJTYYEHHBIX
pELICHUH, 3HAKOMSATCS C IpUMEpaMy MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH B MpUpOJE, HAyKe U
UCKYCCTBE, C BBIJAIOIIMMUCS MaTEMATUYECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

YueOHblii Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM MOTEHIIMAJIOM, KOTOPBIN
peanu3yercsi Kak depe3 y4deOHBIH MaTepHuall, CIOCOOCTBYIOIIMK (OPMHPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaK M 4epe3 crneunpuky ydyeOHOM  JeATeNbHOCTH, TpeOyrouen
IPOJOJDKUTEIBHON  KOHIIEHTPALIMM  BHHUMAHMS, CAaMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJYYCHHbIN pe3yJIbTarT.

B ocHoBe meronmmku oOyueHHs anreOpe M HadajdaM MaTEMaTHYeCKOrO aHAIM3a JIC)KHT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUs.

B ctpykType yueGHOro Kypca «Anredpa u Hadyana MaTeMaTUYeCKOrO aHaJIM3a» BbIAEICHbI
CIIEAYIONINE COJAEPIKATEIbHO-METOMUecKue JTHHUU: «Yucna u BeUMCICHUN», «DyHKIUN U
rpadukny», «YpaBHEHHS U HEpaBeHCTBay, «Hadana maremaTrueckoro ananmuza», «MHOXecTBa U
Joruka». Bce OCHOBHBIE coaepXkKaTeabHO-METOAWYECKHE JIMHUU H3Yy4yaloTCsl Ha HPOTSHKEHUU
JBYX JIeT oOy4yeHMs Ha ypOBHE CpPEAHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOIOJHSISA IPYr
JIpyra ¥ IOCTENEHHO HACBIAsCh HOBBIMM TeMaMu U pasjaenamu. J[aHHBIA ydeOHBIH Kypc
ABJIACTCA HHTCIPATHUBHBIM, ITOCKOJIBKY O6’I)€[[I/IH$IGT B cebe COACPIKAHUEC HCCKOJBbKHUX
MaTeMaTHYeCKUX TUCLMIUIMH, TAaKMX Kak anreOpa, TPUTOHOMETpUs, MaTeMaTHUYeCKHH aHaiu3,
TEOpHsl MHOXECTB, MaremaTruyeckas joruka u apyrue. Ilo mepe Toro kak oOydaromuecs
OBIIICBAIOT BCE 0OoJiee IIMPOKUM MAaTEMaTHYECKUM alIaparoM, Yy HHUX IOCIEI0BATEIbHO
dbopMHUpyETCST W COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTEeMaTHYECKYI0 MOJIETb peaTbHOM
CUTyallud, NMPUMEHATh 3HAHMs, MOJTY4YEeHHbIE NMPU M3YYEHUH Y4eOHOro Kypca, A pelieHUs
CaMOCTOSITENIbHO C(POPMYJIUPOBAHHOM MaTeMaTHYeCKOM 3afauu, a 3aTeM HHTEPIpPETHPOBATH
CBOM OTBET.

ConepxatenpHO-MeTOAMYeCKast  JMHUSA  «Yucnma W BBIUMCIEHHS»  3aBeplIaeT
(dbopMHpOBaHUE HABBIKOB HCIOJIb30BaHMS JIEHCTBUTENBHBIX YHCEI, KOTOpOe OBLJIO HAa4yaTo Ha
YpOBHE OCHOBHOTO oOuiero oOpasoBanus. Ha ypoBHe cpeanero obimero obpa3oBaHus ocoboe
BHUMAHHEC YACIACTCA (1)OpMI/IpOBaHI/II-O HAaBBIKOB palflHOHAJIBHBIX BBI‘{I/ICHGHI/II;'I, BKJIIOUAKOIINX B
ce0s1 UCITOJIb30BaHUE PAa3IINYIHBIX q)OpM 3aluMcCu 4ucia, YMCHHUEC ACTIAaTh NPUKHUIKY, BBIIIOJHATH
npuOIMKEHHBIE BHIYMCIIEHUS, OLIEHUBATh YUCIIOBBIE BBIpaKEHUs, paboTaTh ¢ MaTEMaTHYECKUMU
KOHCTaHTaMM. 3HAKOMbIE OOy4YalOUIMMCS MHOXECTBAa HATYPaJbHBIX, LENbIX, pallMOHAIBHBIX U
HeﬁCTBHTeHBHBIX YHUCEJI OOIIOJHAKTCA MHOXCECTBOM KOMIIJIICKCHBIX YMCEII. B KaXXJI0M U3 3THUX
MHOYECTB PacCCMaTPUBAIOTCSl CBOMCTBEHHBIE €MY CIEIM(PHUECKUE 3a/1a4H U ONIEPAIUH: JICTICHNE
HAIleJIO, ONEpUPOBAaHME OCTaTKaMM Ha MHOXECTBE IIeNBIX YHCEN, O0coOble CBOICTBa
paLMOHATIBHBIX M UPPALMOHAIBHBIX YHUCEN, apu(METHUECKUE ONepaluy, a TakKe H3BJICUCHHE
KOpHA HaTypaHBHOﬁ CTCIICHU Ha MHOKECTBEC KOMIIJIEKCHBIX YHUCEIl. BJ'Ial"O)Iapﬂ
MOCJIEIOBATEIEHOMY — PAacUIMPEHWIO Kpyra HCIOJNB3YeMbIX YHCEe W 3HAaKOMCTBY C
BO3MOXHOCTSIMHM UX TIPUMEHEHUS JJIsl PELIeHUs Pa3InYHbIX 337a4 (POpMUPYETCs PECTaBIeHNE
0 €JIMHCTBE MaTeMaTHKH KaK HayKH U € PO B IOCTPOEHUH MOJIEIeH pealbHOro MUpa, IIMPOKO
UCIIOJIb3YIOTCSI 0000IIeHIE U KOHKPETH3aIusl.



JIuaus «YpaBHEHHS M HEPAaBEHCTBA» pean3yeTcs Ha MPOTSHKEHUH BCETo OOy4YEeHHUsS Ha
ypOBHE cpenHero oOmiero oOpa3oBaHus, IOCKOJIBKY B KaxaoMm paszene I[Iporpammbl
IPEIYyCMOTPEHO peIIeHHEe COOTBETCTBYIOUIMX 3aaad. B pe3ynbraTe o0ydaromuecs: OBIaeBaloT
pPa3MUYHBIME ~ METOJAaMH  PELICHUS PAlMOHAIBHBIX, HPPALMOHAIBHBIX, [OKA3aTEeIbHBIX,
aorapu(PMUUECKUX M TPUTOHOMETPUYECKUX YpaBHEHUH, HEPABEHCTB U CHCTEM, a TAaKXe 3ajad,
cojepxamx napamerpsl. [losydyeHHBIE yMEHHS IIMPOKO MCIOJB3YIOTCA NPU HCCIEIOBAHUU
(GyHKIMH ¢ TOMOIIBIO TPOU3BOIHON, IPU PELICHUN MPUKIIAIHBIX 33/a4 U 33aJa4 Ha HaXOXKIACHUE
HanOOBIINX ¥ HAMMEHBIINX 3HaUeHHH QyHKIMU. JlaHHas copeprKaTesnbHas IUMHUS BKIIOYAET B
ce0s Tarke (popmMUpOBaHME YMEHUH BBIMOMHATH pacy€éTel MO (hopMmynam, HpeoOpa3OBaHUS
paLMOHATBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaK)Ke BBIPAKCHUH,
colepkKalmx creneHn u Jorapudmel. braromapst u3yueHHio anreOpandeckoro Marepuala
NPOUCXOMUT JalbHEHIIee pa3BUTHE AaNTOPUTMUYECKOrO0 ¥ aOCTPAKTHOTO  MBIIUICHUS
oOyyJarommxcs, GOPMHUPYIOTCSI HaBBIKM JEITyKTUBHBIX PACCYKIACHHUH, paObOThI C CUMBOJBHBIMH
dbopmamu, TpeACTaBICHUsI 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3 GeKTUBHBIE HHCTPYMEHTHI JJISl PELICHHS PAKTHYECKUX M €CTECTBEHHO-
Hay4YHBIX 33J[a4, HAIJIAJHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKU.

CopnepxaTtenpHo-MeToAnYeCcKast TUHUS «DYHKIMU U TpaQUKH» TECHO IeperuieTaeTcs ¢
OPYTUMH  JIMHUSMH ~ y4eOHOTO  Kypca, TOCKOJIBKY B  KaKOM-TO  CMBICIE  3ajaér
MOCJIEIOBATEIFHOCTh ~ M3y4YeHHsT ~ MaTepuaia. V3ydeHue  CTEeNeHHOW, IO0Ka3aTebHOM,
a0rapu(PMUUECKON U TPUTOHOMETPUIECKUX (QYHKIHMH, UX CBOMCTB U IpaKOB, UCIIOIb30BaHNE
GYHKIMIA Ui pemieHus 3a1ad U3 JAPYrux y4eOHBIX MPEAMETOB M PEabHOM JKU3HU TECHO
CBSI3aHO KaK C MAaTEMaTHYECKUM aHAJIM30M, TaK U C pEIICHHEM ypaBHEHHI W HepaBeHCTB. llpu
3TOM OOJIbIIIOE BHHMaHUE Yyaesercs (OPMUPOBAHHIO YMEHHUS BBIpaXKaThb (OpPMYIaMu
3aBUCHMOCTH MEXIY Pa3IMYHBIMH BEIWYMHAMH, HCCIIEA0BATH MOIYYCHHbIE (DYHKIUH, CTPOUTD
ux rpaduku. Marepuan 3TOH coAepKaTeNbHON JIMHUM HAleleH Ha pa3BUTUE YMEHUH WU
HaBBIKOB, MO3BOJISIOMIMX BBIPAKATh 3aBUCUMOCTH MEXIY BEIHYMHAMH B Pa3IMYHON (opme:
aHAJTMTUYECKOM, Trpaduyeckoil W ciloBecHOW. Ero wusydeHwe crmnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTH K  OOOOIIEHMI0O M  KOHKpPETH3allHH,
UCTIOJIb30BaHUIO aHAJIOTHH.

ConepxatenpHas auHAsA «Hadana mareMaTHUecKOro aHajin3a» TO3BOJISET CYIIECTBEHHO
pacmMpuTh KPyr Kak MaTeMaTHYECKUX, TaK W MPUKIIAJHBIX 3ajad, JOCTYITHBIX OOydJarommMmcs,
TaK KaK y HUX IMOSIBJIIETCS BO3MOXKHOCTb CTPOUTh I'padMKHU CIOXKHBIX (PYHKIMHA, ONpeaensTh ux
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUs, BBIUMCIATE TUIOMEAAN (GUryp u o0bEMBI Tel, HAXOAUTh
CKOPOCTM W YCKOpeHHs TporeccoB. [laHHas cojaepkaTenbHas JIMHHUS OTKPBIBAET HOBEIC
BO3MOXXHOCTH TIOCTPOCHHUSI MaTeMaTHYeCKMX MOJENIell pEeallbHbIX CHTyalud, IT03BOJISIET
HaXOJUTh HaWIyuylllee pelleHUe B MPHUKIATHBIX, B TOM YHUCJIE COLUAIBbHO-3KOHOMUYECKHUX,
3aJadax. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHUYECKOro aHajlu3a CHOCOOCTBYET pa3BUTHUIO
a0CTpaKkTHOTO, (OPMATBHO-IOTHUYECKOTO W KPEaTUBHOTO MBINIICHUS, (OPMUPOBAHUIO YMEHUH
pacrio3HaBaTh MPOSBICHNS 3aKOHOB MaTEMAaTHKH B HayKe, TEXHUKE U HcKyccTBe. OOyuaronmecs
Y3HAIOT O BBIAAIOIIUXCS Pe3yJbTaTax, MOJYYEHHBIX B XOJ/I€ Pa3BUTH MaTeMaTHKH KaK HayKH, U
00 UX aBTOpax.

CopnepxatenpHO-MeToAMYecKast JuHUA «MHOXeCTBa ¥ JIOTHKa» BKIIOYaeT B ce0s
DJIEMEHTHl TEOPUM MHOXKECTB W MaTeMaTHYeCKOH JIOTUKHA. TeopeTHKO-MHOKECTBEHHBIE
NpEeCTaBICHUs] MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKU W NpesiarailoT Hauboiee
YHUBEPCAJIbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3feibl MaTeMAaTUKU M €€ MPHJIOKEHHH, OHH
CBSI3BIBAIOT pa3HbIe MaTEeMaTHUECKUE TUCIUIUIMHBI U UX MPHIOKEHHS B eAnHOe 1enoe. [Toaromy



BaXXHO JIaTh BO3MOXXHOCTh OOyYalolmemMycs TIOHUMaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOW MaTeMaTHUKH M HCIOJNb30BaTh €ro IS BBIPAXCHHS CBOMX MbICHeH. Jpyrum
BKHBIM NPU3HAKOM MAaTEMAaTUKU KaK HAyKH CIEAyeT MPU3HATh CBOWCTBEHHYIO € CTPOrOCTh
000OCHOBaHMN U CJIeIOBaHHE ONpeAeNEHHBIM IpaBUJaM IOCTPOCHMS JOKa3aTeNbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MAaT€MaTH4YeCKOW JIOTHKU CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO
MBIIUICHUS] 00YYaIONINXCsl, MO3BOJISIET UM CTPOUTH CBOU PACCYXICHUS HA OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUUIECKOTO MBITILICHUSI.

B yuebHom kypce «Ainrebpa M Hayajlla MaTeMaTUYECKOr0 aHaJIM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MaTe€MaTH4YeCKOro  MOJETUPOBAaHUS, KOTOpble  MPU3BaHbBl  CIOCOOCTBOBATH
(OPMUPOBAHUIO HABBIKOB IOCTPOCHHSI MOJEICH pEealbHBIX CUTYyalluid, WCCIICOBAHUS ITUX
MoOJieJied C TOMOIIBI0 amnmapara ajireOpbl W MaTeMaTH4YeCKOTO aHajiu3a, HHTEpIpeTaluu
MOJIyYEHHBIX pe3yabTaToB. Takue 3aJaHus BIUIETEHbl B Ka)IbId U3 pa3lielioB IMPOTrPaMMBbI,
MOCKOJIbKY BECh MaTepuaj y4eOHOro Kypca IIUPOKO UCHOIB3YeTCs M PEeLICHUS MPUKIIATHBIX
3agad. llpu pemieHun peanbHBIX NPAKTUYECKUX  3a7ady  OOydarolludecs pa3BUBAIOT
HaOIIOJATEIbHOCTh, YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOJIb30BATH
aHAJIOTHI0, 0000IIaTh M KOHKPETH3UPOBATh Mpoliemy. JlesTensHOCTh MO (OPMUPOBAHUIO
HABBIKOB PEILICHUs MPUKIAAHBIX 33]]a4 OPraHU3yeTCsl B MPOLIECCE U3YUCHHS BCEX TEM y4eOHOTro
Kypca «AnreOpa v Hadalla MaTeMaTHYECKOTO aHATTN3ay.

Ha uzyuenue yueOHoro kypca «Anredpa u Hadyajia MaTeMaTUYECKOT0 aHAJIA3a» OTBOAUTCS
272 4aca: B 10 xmacce — 136 vacoB (4 yaca B Henmento), B 11 kmacce — 136 yacoB (4 yJaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenne apoOeit 1 MPOLEHTOB IS peIIeHUs MPUKIIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uyucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YMCIaMH. MOAyib AEHCTBUTEIBLHOIO YMCIAa U €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenens ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl
3alACU ACUCTBUTEIBHBIX YUCEI Ul PEIIECHUS IPAKTUYECKUX 3a1a4 U IPEJCTABICHUS JAHHBIX.

ApudpmeTnueckuii KopeHb HaTypajJbHOU CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHblEe IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCMIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUsL. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OcCHOBHBIE METO/IbI PELIEHMS] LENbIX U IPOOHO-pAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM IEpPeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOWIEH C OCTATKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[Tpeobpa3oBaHs YHCIOBBIX BBIPAXKEHUN, COJEPKAIIMX CTENIEHU U KOPHH.

Uppanuonaneuple  ypaBHeHUS. (OCHOBHBIE METOABl PEUIEHHMS] HPPaALUOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS I10KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTAPUPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoOMeTpU4eCKUX YPaBHEHHM.

Pemienne cucrem NHMHEMHBIX ypaBHEHUM. Marpuia CUCTEMBbI JIMHEMHBIX YpPaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro re€OMETPUYECKHH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MO/JIEH C MTOMOUIBI0 MAaTPHUIL U ONIpeAETUTENEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C TMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. I[IpyMeHeHHe ypaBHEHUN M HEPABEHCTB K PELIECHUI0 MaTEMaTHMUYECKHX 3a7ad U
3aJa4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DyHKIUHN U TPaQUKH

OyHKIMsA, crnocodbl 3anaHus (QyHKuuu. B3anmuo obOpatnble (yHkiuu. Kommosuius
¢ynkuuit. ['paduk pynkuun. DnemeHTapHbIe Ipeodpa3zoBaHus Ipa@uKoB (HyHKIIMHA.



OO6nacth omnpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonmocTossHCTBA. YETHble n HeuéTHble QyHKuuu. Ilepmommueckue ¢ynkuuu. ITpomexyTku
MOHOTOHHOCTH (pyHKIIMHU. MakcuMyMbl 1 MUHUMYMBI (yHKIIMU. Hanbombiiee U HauMeEHbIIEe
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIHMH. DIIEMEHTapHOE UCCIIEOBAHNUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CpoiicTBa U rpaduk KOpHS n-0oil cTemneHu Kak (pyHKUHMHU OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpadukoB QYHKIMIA TSI pEIICHUsT ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHUCJIOBOT'O ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B PEJIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHuUs MOCIE0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmerndeckass U reoMeTpuueckas mporpeccud. beckoHedHO — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH r€OMETPHUECKON MPOTPECCHU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMH M uX cBoiicTBa. Touku paspbiBa. ACHUMOTOTHI TpaduKOB
¢byukuii. CBoiicTBa (YHKIUN HENpPEpBHIBHBIX HA OTpe3ke. MeToJl MHTEPBAJIOB Ui PEIICHHUS
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHUS 3a/1a4.

[lepBas u BTopas npousBoHbie GyHKIMH. OnpenesacHue, TeOMETPUIECKU U (GU3NIeCKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[TpousBoaHbIe dreMeHTapHbIX QyHKIUN. [Ipon3BoaHAsS CyMMBI, POU3BEICHHS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammsel Dilnepa—BeHHa.
[IpuMeHeHrne TEeOpEeTUKO-MHOKECTBEHHOIO amnmnapara JJis ONUCAaHUS PEaJbHBIX MPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KUIIACC

Yucia v BbIYUCICHUSA

Harypanbable u 1enple uucna. [IpuMeHeHWE NPU3HAKOB AETUMOCTU IIENbIX YHCEN,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensinee obmee kpatnoe (manee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKmIa m1s pemeHus 3a1a4 B IETbIX YUCIIAX.

KommiekcHpie dncna. AnreOpanyeckas W TPUTOHOMETPHYECKass (OPMBI  3aluCH
KOMIUIEKCHOTO 4Yucia. ApupMETHYECKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH mockoctu. @opmyna Myaspa. Kopau n-oit ctenenu u3



KOMIUIEKCHOTO 4ucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeN IJs pelieHus (GU3NYecKux u
FeOMETPUUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUYECKUX YpPaBHEHUH C MOMOIIbI0 TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHECHHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAITbHOM JKW3HU, HHTEPIPETAlus MOTyYeHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHUH H HepaBeHCTB. [paduueckue MeTombl
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHre MPOU3BOIHOM K MCCIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHUH HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JIs OIpEeNeNIEHUs] CKOPOCTH W YCKOPEHHUs Ipoliecca, 3adaHHOro Gopmynoil umm
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHre onpenenéHHoro uHTerpaia
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHne WHTErpajga s HAXOXACHUS IUIOMAAEeH IUIOCKUX (GUryp U o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KYPCA «AJIT'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOW TMO3MIIMK  OOydYaroIIerocss Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIIECTBa, MPEJICTAaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICWCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKONM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHHUSIM POCCUMCKUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, THUYECKOTO MOBEJACHHS, CBI3AHHOTO C NMPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESATENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHHH, pacCyXIEHUH, BOCIHPHUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XKU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE TP 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYNy, OCO3HAHHE IIEHHOCTH TPYIO0Jt00HUs, UHTEpeC K pa3iuuHbIM cepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO H
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUYECKOW KYyJIbTYphl, TOHUMAHWE BJIMSIHHUS COIHAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs pelieHus 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefbl, TUIAaHUPOBAHUE
MOCTYIIKOB M OLICHKH WX BO3MOXKHBIX TIOCIIECJICTBUN ISl OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TAllOB €€ pa3BUTUS U 3HAYMMOCTHU JUIsl pa3BUTHS LIMBUIIM3ALINY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
yCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALKUK, OCHOBAaHUA [UIsi 00OOLIEeHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC W
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHBOpeuus B (akrax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3aKJIFOUEHHH 110 aHAJIOTHH;

MIPOBOJIUTh CAMOCTOSITETILHO JIOKA3aTEbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTPAWBATH APTyMEHTAIMIO, TPUBOJAUTH IPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

BbIOMpaTh CcHoco0 pemieHus YydeOHOW 3adgauu (CpaBHHMBATh HECKOIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HauboJiee TMOAXOMAUIMNH € YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIOJIE30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BOIPOCHI, (DUKCUPYIOIIHE TMPOTUBOpPEUHE, MPOOJIEeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIEHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCaMHU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTH 00OOIIECHUS U BBIBOJBI MO Pe3yJbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs], UCCIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIBUTATH MIPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
pEIICHUS 3aa9H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB DPA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMAaTU3UPOBAaTh U HMHTEPHPETUPOBATH HMH(POPMAIHMIO pPA3IUYHBIX BHIOB U  (QopM
MPE/ICTABIICHHUS;



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, TPEACTABIATH €€ B  pasluuHbBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHHMBepPCcAIbHbIe yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA II0 XOAY pCHICHHUA 3aJadd, KOMMCHTHPOBATH HOJIy‘-IGHHBIfI
pe3ysbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, HPOOJIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXACHUSMH JPYrUX YYaCTHHKOB JUANOra, oOHApyKMBaTh pa3inyde M CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPUH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BBIOMpAaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM WH(pOpMAIINK.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CHOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOIIecca U pe3yibTaTa pelieHus: MaTeMaTUYecKoH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ylbTaTa LEIM M YCIOBHSM, OOBSICHATH IPUYMHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHHsI Pe3yJIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
peleHMH y4eOHBIX 3a/ad, IpPUHUMATh IeJIb COBMECTHOM JIeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNMNOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOET0 BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI



K xonmy oOyuenmss B 10 kiacce oOydaromuidicsi IMOJTYYUT CICAYIONIUE TMPEIMETHBIE
pe3ysbTaThl 1O OTICIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCII0, OECKOHEYHas! MEepUOJUEcKast
IpoOb, MPOIEHTHI, WPPAMOHAIFHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX M JACHCTBUTEIHHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

HIPUMEHSATH IpOOU U MPOLIEHTHI Ul PeLeHHs] IPUKIJIAIHbBIX 3a/1a4 U3 pa3IMYHbIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

NPUMEHATh TPUOIIKEHHBIC BBIYUCICHUS, NPaBUIa OKPYIJICHHS, NMPHUKUIKY U OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJIHO ONEpUPOBAaTh IOHATHUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OpMY 3alMCH JAECHCTBUTEIbHBIX YUCEN JUISl PELICHMs NPAaKTUYECKUX 3anad U
NPECTaBICHUS JAHHBIX;

CBOOOHO ONEPUPOBAThH MOHATHEM: ApUPMETUUECKUN KOPEHb HATYpaJIbHOM CTENEHU;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJIbHBIM I10Ka3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: JIOTapudM dYucia, OECATUYHbIE M HaTypajbHbIE
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATHSIMH: CHHYC, KOCHUHYC, TaHI€HC, KOTAHI€HC YHCIOBOIO
apryMeHTa;

OIEpPUPOBATH MOHATHAMHU: APKCUHYC, apKKOCUHYC M apKTAaHI€HC YUCIOBOI0 apryMeHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOZHO  OIEpPUpPOBaTh  IMOHATHSAMHU:  TOXKJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YpPaBHEHUI-CIIE/ICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3lM4YHble METOJbl PELICHHUS pPALMOHAIBHBIX U JAPOOHO-PALMOHAIbHBIX
YpaBHEHHIA, TIPUMEHSTh METO/I MHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOYJIEHA, IPUMEHATh JeJleHHe MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nis pemenus 3aiay;

CBOOOJTHO ~ONEpUPOBATh TOHSATHSIMU: CHUCTEMa JIMHEHHBIX YypaBHEHWH, MaTpHIIa,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero TreOMeTpPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpenenutens 2 X 2 Ui BBIYUCIEHUS €ro 3HauU€HHs], IPUMEHATh ONpPEASTUTENN A PElIeHUs
CHCTEMBl JMHEWHBIX YpaBHEHHH, MOJEIMPOBAaTh pealibHble CUTYyallud C TOMOIIbI0 CHCTEMbI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C MOMOUIIbI0 MAaTpull U
oTnpeenuTeNel, UHTEPIPETUPOBATh MOTYYEHHBIN pe3yNbTar;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30oBaHusl BRIPaKEHUI;

BBIMOJIHATh ~ MIPE0Opa30OBaHUsl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIOTapu(pMOB i  IpeoOpa3oBaHus  JIOTapU(PMUUECKUX
BBIPAKECHMUI;

CBOOOJTHO ~ ONEpPUpPOBAaTH  MOHATUAMHU:  HppAalMOHANbHbIE,  IOKa3aTelbHbIE U
JoTapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PEHICHUS C IMOMOIIBIO PaBHOCHIIBHBIX MEPEX00B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyasl i mpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHHI;



CBOOOJHO ONEpPUPOBATH IOHATHEM: TPUTOHOMETPHUYECKOE YypaBHEHHME, IPUMEHATH
HEo0XoauMbIe (OPMYIIBI TS PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICNIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAKEHUS,
YPaBHEHMsI, HEpPaBEHCTBAa [0 YCIOBHIO 3a/auM, MCCIEJ0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
obpatHble (QyHKIIUH, KOMIO3ULMs (PyHKIUH, rpaduk (QYHKIUH, BBITOJHATH 3JIE€MEHTApPHBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO ONEpPUPOBATH MOHATHSAMU: YETHBIE M HEUETHBIC (DYHKIUM, NEPUOTUYECKUE
(GYHKLINH, HPOMEKYTKM MOHOTOHHOCTH (DYHKIUH, MAKCUMyMbl W MHUHUMYMBI (YHKLHH,
HauOOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNEe (DYHKITUU Ha IPOMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokaszareseM, rpaduk CTENeHHON (YHKLMU C HAaTypajbHbIM U LEJbIM IOKa3aTeiaeM, rpaduk
KOPHS N-0i CTENeH! KaK (YHKIUU 0OpaTHOM CTENEeHU C HaTypallbHbIM IIOKa3aTeIeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHas (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMH: IOKa3zaTesibHas M Jiorapupmuyueckas QyHKLHU, UX
CBO¥CTBA U IrpadMKu, UCIIOIb30BaTh UX I'padUKy JUIsl peLICHHs YpaBHEHUI;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YUCIIOBOTO apryMEHTa;

UCIMOJIb30BaTh Ipaduku (QyHKIMM A7 UCClel0BaHMs MPOLIECCOB M 3aBUCHUMOCTEH INpHU
peLIeHUH 3aJad U3 JPYruxX y4eOHbIX HPEIMETOB M pealbHOW KHU3HM, BbIpakaTh (opMylIaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: apupMeTHUYecKas U TeoMeTpHUUecKasl MPOrpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MOHATHUSMH:  IOCJEOBAaTENbHOCTh,  CHOCOOBI  3a/1aHUS
M0CJIEeI0BAaTeIbHOCTENH, MOHOTOHHbBIE M OIpaHMYEHHBIE ITOCIIE0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSIMH: HEMpPEpBIBHBIC (YHKIIMH, TOYKH pa3pbiBa Tpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OINEpHpPOBATh MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpE3Ke, NMPUMEHSTh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOIHBIE (YHKIIHH,
KacaTenbHast K rpaduky QpyHKIUY;

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEJIEHHs, YaCTHOTO W KOMIIO3UIMH JBYX
(GyHKIWH, 3HATH TIPOU3BOTHBIE SJIEMEHTAPHBIX (PYHKIIUI,

UCTIOJTF30BaTh TE€OMETPUUYCCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEpally HaJl MHOXKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar JUisl ONMCAaHUsS PealbHBIX MPOLECCOB
U SIBJIGHUH, IPY PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX PEIMETOB;

CBOOOJTHO ONEpUPOBATH TMOHATHAMU: OMNpEICICHHE, TEOopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIC YpPaBHEHUS U
HEPABEHCTBA.

K xonmy oOydenus B 11 kiacce oOy4aromIMiCS MOMYYUT CIEAYIOIIME MPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJI0€ YHCIO, MHOXECTBa
HATYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKna;

CcBOOOJIHO OIEPUPOBATh MOHATHEM OCTATKa [0 MOJYJII0, 3alIUChIBATh HATYypajbHbIC YHCIIA
B Pa3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJIEKCHbIC YHCIa B aNreOpandyeckoil U TpUrOHOMETPUYECKOH ¢opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
JorapupMHUECKUE HEPABEHCTBA, HAXOAUTh UX PEIICHUS C IOMOIIBIO PAaBHOCHIIBHBIX I1EPEXO/IOB;

OCYILECTBIISATh OTOOP KOPHEH NpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOZHO OIEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPHUMEHSThH
HE00X0AuMBbIe (POPMYIIBI TS PEIICHHSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPABHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEJICTBHS, HAXOAUTh PELICHHSI CUCTEMBI U COBOKYITHOCTEN
palMOHABHBIX, HMPPAUMOHANBHBIX, IIOKA3aTeNbHBIX W JIOrapU(PMHUECKUX YpaBHEHHHA H
HEPaBEHCTB;

peliath palMoHalbHble, HPPALMOHAJIbHBIC, IOKa3aTelbHbIE, JIorapudMuUiyeckue u
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJAEp KAILINE MOLYJIN U [TapaMeTPBbIL;

NPUMEHSTh TpaduuecKre METObI JUIsl PELLIEHUs] YPAaBHEHUH 1 HEPAaBEHCTB, a TaKKe 3a/1a4
C IapaMeTpaMy;

MOJICIUPOBaTh peaJbHbIE CUTYallMd Ha s3bIKE aiureOpbl, COCTaBIATh BBIPAKECHMUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJa4d, HCCIEN0BATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHMEM ammapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIN pe3ysbTar.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIOZULUHU (DYHKIHI C MOMOIIbIO 3JIEMEHTApHOTO MCCIEA0BAaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA;

CTpPOUTh TeOoMEeTpHYeckre oOpa3bl ypaBHEHHMH M HEPAaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: T'PpaUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

OPUMEHATH QYHKIMU U1 MOJECTUPOBAHUS U UCCIEIOBAHUS PEaTbHbIX MPOLIECCOB.

Hayana maTemaTnueckoro aHajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO U HCCIeAoBaHHUS (GYHKIUM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HanOoJIblIIee 1 HAaUMEHbIIIee 3HaUeHHs (PYHKIIMHM HEeNPEepbIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO JUISl HAXOXKICHUS HAMIYYIIErO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKUX, 3aJadax, AJs ONpEACNICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHIATUAMU: IEPBOOOPA3HAsI, ONPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUACIATH WHTErpan mo Gopmyne Hproorona-
JleriOnuma;

HAXOJWTh IJIOMAIH IIOCKUX (QUTYpP U 0OBEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49id, B TOM YHCIE CONHATBLHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
MHOXecTBO I€HICTBUTENIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LIeJIBIM [TOKa3aTeIeM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHHS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuveckne BRIpaKEHUS U 2 1
YpaBHEHHS
ITocnenoBarenbHOCTH U MPOTPECCUH 10 1
8 HenpepsiBable pynkuuu. [IpouszBoanas 20 1
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxruueckue oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPUUECKUX (HYHKIIHIA. 1 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
KowmmiekcHbie uncna 10 1
HarypanbHble u nensie ynucna 10 1
CucTeMBbl paroHATBHBIX, HPPANUOHATBEHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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