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HOACHUTEJIBHASA 3AIIMCKA

VYyeOHblld Kypc «Anredpa ¥ Havanaa MaTeMaTUYECKOTO aHajau3a» SBIIETCS
OJHUM M3 HauOoyiee 3HAUMMBIX B IPOrpaMMe€ CpEJHEro ooiero oOpa3zoBaHUs,
MOCKOJIbKY, C OAHOW CTOPOHBI, OH O0OECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y aiis
U3YyUEHHUsI BCEX E€CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOPOHbI, (OpMHUPYET
JIOTUYECKOe M aO0CTPAaKTHOE MBIIUIEHHE 00Yy4aroluXcsl Ha YpPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI MH(OPMATUKHU, OOUIECTBO3HAHUS, UICTOPUH, CIIOBECHOCTH U JPYTUX
TUCIUIUIMH. B pamkax maHHOTO ydeOHOro Kypca OOydaromuecs OBJaJeBaoT
YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOW HayKH, KOTOpas (GOpMYIHpPYET CBOU
JOCTHKEHUSI B MaTeMaTu4eckon opme.

VY4eOHblil Kypc anreOpbl U HayaJl MAaTeMaTHYECKOIO aHaliM3a 3aKJIaJbIBAET
OCHOBY /I YCIEIIHOIO OBJAJACHMUS 3aKOHaMU (U3MKH, XUMHH, OHOJIOTHUH,
MOHMMAHUS OCHOBHBIX TEHJICHIIUHN Pa3BUTHs YKOHOMUKH M OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(QPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJB30BaTh MX IS JalibHEHIIero oOpa3oBaHHsS U B
IIOBCETHEBHOM KM3HU. B TO ke Bpems oBlajeHHE aOCTPAKTHBIMH M JIOTUYECKH
CTPOTUMHU KOHCTPYKLMSMHU anreOpbl M MaTreMaTHYEeCKOro aHallu3a pa3BUBAET
YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATH
YTBEPKIEHUS C IOMOIIBI MHAYKIMU M PacCykKIaTh JEIYKTUBHO, MCIOJb30BATh
0000IlIeHHEe W KOHKPETH3alMl0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHYECKOE MBILLUICHHUE.

B xone m3ydenus yuyeObHOro kypca «Anredpa M Hayajga MareMaTHYeCKOro
aHanM3a» OOydYarolIMecsl MOJY4YaroT HOBBIM OMBIT PElleHUs MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOCHHSI MAaTEMaTUUYECKUX MOJIEIEN peajbHbIX CUTYALM,
UHTEPIpETAalMy  IIOJYYECHHBIX  PEIICHHWH, 3HAKOMSATCS C  IpUMepamu
MaTeMaTHUYeCKNX 3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MaTEMAaTUYECKUMU OTKPBITHSMU U UX aBTOPAMH.

VY4eOHbIil Kypc 00J1a1aeT 3HAUYUTENbHBIM BOCIHUTATEIbHBIM IOTEHIUAJIOM,
KOTOpBI peanu3yercs Kak uyepe3 Y4eOHbI MaTepuaj, CHocoOCTBYIOIIHI
(OpMHUPOBAHUIO HAYYHOI'O MHPOBO33PEHHUS, TaK U 4epe3 crneuuduky ydeOHoU
NEeATeNIbHOCTH, TPeOYyIomel MpOJODKUTENHHON  KOHIEHTpAllMM  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, ~AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJIbTar.

B ocHoBe Meroauku oOyuyeHus anreOpe M HayajgaM MaTeMaTH4eCKOro
aHaJIu3a JIKUT ACSITeTbHOCTHBIM MPUHIIUI 00y4EHUS.

B crpykrype yuebHOro kypca «AnreOpa M Hauyajga MaTeMaTH4YE€CKOro
aHaJINM3a» BBIIEJEHBI CIECAYIOIIUE COAECPKATENbHO-METOANYECKUE TUHUN: «YHucna
U BBIUUCTICHUS», « DYHKIIMU U rpadukn», «YpaBHEHUS U HEpaBeHCTBay», «Hauama
MaTE€MaTUYeCKOro aHaiam3a», «MHOoxecTBa U JIorMKa». Bce OCHOBHBIE



COZEPKATEIIbHO-METOAMUECKNE JIMHUM U3Y4YaloTCid Ha MPOTSXKEHUU JABYX JIET
oOyueHusi Ha YpOBHE CpeIHEro oOIero oopa3zoBaHMs, €CTECTBEHHO IOIOJHSSA
Apyr Apyra W MOCTENEHHO HACHIIASCh HOBBIMU TE€MaMHU M pasnenaMu. JlaHHBIN
y4eOHBI KypC SBISIETCS WHTErPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cede
COZIEpKaHNe HECKONbKUX MaTeMaTWYeCKUX NUCHUIUIMNH, TaKuX Kak anreopa,
TPUTOHOMETPUS, MaTEMaTHUYECKUM aHaiu3, TEOpUS MHOXKECTB, MaTeMaThyecKas
noruka u apyrue. Ilo mepe Toro kak oOyuaroluecsi OBiIaieBalOT BcE Oosee
IIMPOKUM MAaTEMaTUYECKUM allapaToM, Y HUX MOCIEA0BaTeIbHO (HOpMUpYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOMTh MATEMaTHYECKYl0 MOJIelb peabHOU
CUTYaIliH, TIPUMEHSATH 3HAHUS, TIOJTYYCHHBIE TP W3YUYEHUU y4eOHOTro Kypca, IJis
peLIEeHUsI CaMOCTOATENIHHO CHOPMYIMPOBAHHON MaTeMaTUYECKOM 3a/1a4yu, a 3aTeM
HMHTEPIIPETUPOBATH CBOU OTBET.

ConeprxarenbHo-MeToauueckass JUHUS «Hucna U BBIYUCICHUSD 3aBEPLIAET
(dopMUpOBaHUE HABBIKOB MCIIOJIb30BAHMS IEUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4aTo Ha ypOBHE OCHOBHOI'O 0011ero odopa3zoBanus. Ha ypoBHe cpeagHero o0uiero
oOpa3oBaHus oco0oe BHUMaHHE yAensercs  (HOPMHPOBAHUIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B ceOS MCMOJIB30BAHHUE PA3IAYHBIX
GopM 3amucu uucia, YMEHHE JeNaTh MNPUKUAKY, BBIIOIHATH NPUOIMKEHHBIE
BBIUMCIICHUSA, OLEHUBATh YHUCIIOBBIC BBIPAXKEHHUSA, pabOTaTh ¢ MaTeMaTHYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOYYaloIIMMCS MHOXECTBAa HATYpPaJIbHBIX, LEJbIX,
pallMOHAIBHBIX M JEHCTBUTENBHBIX  YHWCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXJIoM M3 3TUX MHOXECTB paccMaTpuBalOTCA
CBOWCTBEHHbIE eMy crenupuyeckiue 3afauyd M OIepaluu: JeJIeHHE HaleTo,
OTIEPHPOBAHUE OCTAaTKAMH HA MHOXECTBE IIEJBIX YHCET, OCOOBbIe CBOWCTBA
pallMOHAIBHBIX U MPPALMOHANBHBIX YHCel, apu(pMETHUECKHE OINEpalliu, a TaKxKe
U3BJIEUECHUE KOPHS HATypalbHON CTENEHUM HAa MHOXECTBE KOMIUIEKCHBIX YMCEI.
bnaromapsi mociegoBaTeIbHOMY PACHIMPEHUIO Kpyra HUCHOJIb3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSIMU MX MPUMEHEHUS ISl PEIICHUS Pa3IuuHbIX 3a7a4
(GopmMupyeTCsl MPEeACTaBICHUE O €AMHCTBE MAaTEMaTUKU KaK HayKd U €€ poyid B
MOCTPOCHUU MOJIEIeH pealbHOTO MHUpA, HIMPOKO HCIONB3YIOTCS 0000IIeHHE |
KOHKPETH3aLIUA.

Jluaust «YpaBHEHHMSI M HEPABEHCTBa» pPEANTM3yeTCs Ha MPOTSHKECHUH BCETO
o0y4yeHUs Ha YypOBHE CpeIHero oOIero oOpa3oBaHUs, MOCKOJIbKY B KaXXJIOM
pasznene Ilporpammbl IpPEeayCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3aaay. B
pe3ynpTaTe OOyd4aroliuecs OBJQJACBAIOT PA3NUYHBIMH METOJAMU  PEIICHUs
pallMOHAIBHBIX, HMPPALMOHAIBHBIX, IIOKa3aTelbHBIX, JOrapu@MHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepxaimux mnapaMmerpsl. llomydeHHbIe YMEHHS UIMPOKO HCHOIB3YIOTCS TpU
UCCIIEIOBAaHNN (YHKIIMI C MOMOILBIO MPOU3BOAHOM, MPH PELICHUN MPUKIIAIHBIX



3a/la4y M 3a71a4 Ha HaXOXJACHHE HauOOIbIINX U HAMMEHBIIUX 3HAYCHUH (PYHKIIUH.
JlaHHasi cozeprkaTenbHas JIMHUS BKIIOYaeT B ce0s Takxke (pOPMUPOBAHUE YMEHHIM
BBIMIOJHATE  pacuy€rbl 1o  (opmylaM, MpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPAMOHAIIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TAKKE BBIPAKECHUH,
COJIEp)KAIIMX CTENEeHH U Jjorapudmbel. brarogaps u3y4eHHIO anredGpanyecKkoro
MaTepuajla  MPOMCXOAUT  JajbHEHIIEe  pa3BUTHE  ANTOPUTMHYECKOIO U
a0CTPAaKTHOT'O MBIIUICHUSI O0y4aromuxcs, (POPMUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykaeHui, paboTbl C  CHUMBOJBHBIMHU  (opMaMu,  MPEICTABICHUS
3aKOHOMEpPHOCTEH M 3aBUCMMOCTEH B BHUJE PABEHCTB M HEPaBEHCTB. Anrebpa
npenjaraetr 3((EeKTUBHbIE HWHCTPYMEHTHI Ui pEHICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HArJIIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopepxatenbHo-MeToanueckass JuHUA «DyHKUMM U rpapuku» TECHO
MEpeIIeTaeTCs € JPYTMMH JIMHUSMHU Yy4€0HOrO Kypca, IMOCKOJBKY B KaKOM-TO
CMBICJIE 3a1a€T MOCJIEN0BATENBHOCTh U3YUEHUs MaTtepuana. M3yueHue CTeneHHOM,
MOKa3aTeNbHOM, TorapuMUUECKON U TPUTOHOMETPUUECKUX (DYHKIIUN, UX CBOMCTB
1 TpaUKOB, UCIOJIb30BaHUE (PYHKIIUN NIJIsl pelIeHusl 3ajad U3 JPYTUX y4EOHBIX
IPEIMETOB U PEATBHOMN JKU3HU TECHO CBSI3aHO KaK C MAaTEMATHYECKUM aHAJIN30M,
TaKk U C PELICHHEM YpaBHEHUN W HepaBeHCTB. Ilpu 3ToM Oo0sbIIOE BHUMAaHHE
yaensiercs (OpMHUPOBAHUIO YMEHHUS BbIpaxkaTh (POpMYIaMH 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMU, MCCIEAOBATh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduxu. Matepuan 3Tol coaepKaTelbHONW JUHUU HAIleJIeH Ha Pa3BUTHE YMEHUM
Y HAaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
pa3inuyHOM (opMe: aHAIUTHYECKOW, rpaduyueckod U ciaoBecHOW. Ero m3ydenue
CHOCOOCTBYET PAa3BUTUIO AITOPUTMHUYECKOTO MBIIUICHHS, CIHOCOOHOCTH K
0000I1IEHNIO U KOHKPETU3AIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxatenbHas nuHus «Havama mMaTeMaTH4ecKoro aHaiau3a» MO3BOJIIET
CYLLECTBEHHO PAaCUIMPUTh KPYT KaK MareMaTW4YeCKHX, TaK W MPUKIAIHBIX 3a7ad,
JOCTYITHBIX OOYYaIOMIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOWTH
rpaduKd CIOXKHBIX (YHKUUN, OMpEAENsATh WX HauOOJbIINE W HAUMEHbIINE
3HAYEHUS, BBIYUCIATH IUIOMIAAU (QUTYp U OOBEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsI TmpoueccoB. JlaHHas coaepkaTeiabHash JIMHUAA OTKPHIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHHMSI MAaTE€MaTUYECKHX MOJENEN peallbHbIX CUTYAalHi,
IO3BOJIIET HAXOAUTh HAWJy4lllee pEIICHWE B IPUKIAJAHBIX, B TOM YHUCIE
COLIMATTbHO-PKOHOMHMYECKHX, 3aJjayaX. 3HAKOMCTBO C OCHOBAMHM MaTeMaTH4eCKOTro
aHayM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (HOPMAITBLHO-JIOTHYECKOTO U
KPEaTUBHOI'O MBIIUIEHUSA, (DOPMUPOBAHUIO YMEHHUI paclio3HABaTh MPOSBICHUS
3aKOHOB MaTeMaTHKU B Hayke, TEXHUKe W HcKyccTBe. OOydarouiuecss y3HaIoT O



BBIIAIONIMXCS PE3YJIbTaTax, IMOJIYYEHHBIX B XOJE pPa3BUTUS MaTEMaTHUKH Kak
HayKH, ¥ 00 UX aBTOpax.

ConepkatenbHO-METOAMYECKas JIMHUST «MHOXKECTBa U JIOTHKa» BKIIIOYAET B
ceOst DJIEMEHThI TEOPUHM MHOXKECTB M MAaTeMaTHYeCKOW JIOTUKHU. TeopeThko-
MHOECTBEHHBIC MPEJICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJbHOM MaTEMaTUKH
U TIpenjiaraloT HamOoJee YHUBEPCAIbHBIN $I3bIK, OOBEAMHSIONUNA BCE pa3/lelibl
MaTeMaTUKH H €€ NPUIIOKCHUM, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKHE
JUCUMUIUIMHBI U WX TPWIOKeHUss B eauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXXHOCTh 00ydYaromeMycsi MOHHMaTh TEOPETHKO-MHOKECTBCHHBIA SI3BIK
COBPEMEHHOMW MaTEMaTHKU U HMCIOJIb30BaTh €ro JJIsi BHIPAKEHUS CBOUX MBICIIEH.
JlpyruM BaXKHBIM TPU3HAKOM MATEMAaTHKA KaK HAyKd CJEIyeT MPU3HATH
CBOMCTBEHHYIO €H CTpOroctb OOOCHOBaHUW U CJEIOBaHUE OMPEICIEHHBIM
IpaBWJiaM  TOCTPOEHUs  JOKa3aTejabCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTUYeCKONW JIOTUKH CIIOCOOCTBYET pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4Jaromuxcs, M03BOJIIET UM CTPOUTH CBOM PACCYXKJEHUSI HA OCHOBE JIOTMYECKUX
npaBuI, (OPMUPYET HABBIKA KPUTUIECKOT'O MBITUICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayajga MaTeMaTHYECKOrO aHaJIn3ay
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOI'O0 MOJCIMPOBAHUS, KOTOpHIC MPHU3BAHBI
CIocOoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIEIEH peabHbIX
CUTYyallui, HCCIENOBAHMS DTUX MOJENEH C TMOMOIIbIO ammapara aireOpsl u
MaTeMaTU4YECKOro aHajlu3a, WHTEPIpPETAllud TMOJY4YEHHBIX pe3yabTaToB. Takue
3aJlaHus BIUIETEHBI B KK/IBIN U3 Pa37IesiOB MPOrpaMMBbl, MOCKOJIBKY BECh MaTEpHall
y4e0HOr0 Kypca IIUPOKO HMCIONB3YETCs ISl PEIIeHUs MPUKIAIHBIX 3amad. [lpu
pEeIIEHUH  pEAbHBIX  MPAKTUYECKUX  3aJad  oOydYaromuecss  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIOJIb30BaTh  QHAJIOTHIO, 0000maTh M KOHKPETU3UPOBATh  IPOOJIEMY.
HestenpHOCTE 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIAIHBIX 3a7ad
OpPraHU3yeTCs B IPOIECCe U3YUCHHS BCEX TEM y4eOHOTro Kypca « Anredpa u Hadana
MaTEMaTUYECKOTr0 aHAIHU3ay.

Ha wusyuenue yueOHOro Kkypca «Anredpa M Hadaga MaTeMaTHYeCKOTo
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 gacoB (4 yaca B Heneno), B 11
kiacce — 136 gacoB (4 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Yuciaa 1 BIYMCICHUS

Panmonanpabie uncna. OOBIKHOBEHHBIC W JIECATUYHBIC APOOU, TMPOLICHTHI,
OeckOHEeuHble Tepuoauyeckue apoou. [lpumeHeHnue apoOeil U MPOLEHTOB IS
peLIeHUS NIPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU.

JevictButenbHble 4uncia. PanMOHaNbHBIE W UppalMOHAIBHBIE YMCIA.
ApudmMernyueckre  omepaldd € JCUCTBUTENIbHBIMU  4YuciaMu.  Moaynb
JEHCTBUTEIHHOTO YUCIIAa U ero cBoicTBa. [IpuOmmkEéHHbIE BHIYMCIICHNUS, MTPaBHIIa
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

Crenenbp ¢ uensiM TnokazateneMm. buHom Heiorona. Hcnonbs3oBaHue
MOXOAAIIeH POPMBI 3aMKMCH IEHCTBUTEILHBIX YUCEI JIJISI PELICHUS MTPAKTHUYECKUX
3a/1a4 U MPEJCTaBICHUS TaHHBIX.

ApupMeTnyeckrii KOpeHb HaTypajJbHOW CTEIIEHHU U €r0 CBOKCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTelieM MU €€ CBOWCTBA, CTENEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIJIEM.

Jlorapudm uyucna. CoiictBa norapudma. JlecsITUUHBIE W HaATypaJibHbIC
Jorapu@msi.

CHHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
APKKOCUHYC U APKTAHTEHC YMCIIOBOI'O apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxzaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCWIbHBIE YpaBHEHUsSI W ypaBHEHUA-cieacTBUs. HepaBeHCTBO,
pElIeHNE HEPAaBEHCTBA.

OCHOBHBIE METO/Ibl PELICHUS LEIbIX U IPOOHO-PALMOHATIBHBIX YPAaBHEHUIN U
HEpPaBEHCTB. MHOroO4JeHbl OT OJHOM NepeMeHHOM. JleneHue MHOrowieHa Ha
MHOroujieH ¢ ocrarkoM. Teopema be3dy. MHoOrowieHsl ¢  LEJIbIMU
koddunmentamu. Teopema Buera.

[IpeoOpa3zoBaHusl YUCIOBBIX BBIPAKEHUHN, COJIEPIKALUX CTEIIEHU U KOPHH.

HppaunonanbHeie YpaBHEHUS. OcHOBHBIE METOBI peueHus
VUPPaLMOHAJIbHBIX YPABHEHHUM.

IlokazarenpHble ypaBHeHHs. OCHOBHBIE METObl PELICHHS IOKA3aTEJIbHBIX

YpaBHEHHUM.

[IpeobpazoBanue BIPAKEHUM, CONEPKAIIUX JOTapU(PMBI.

Jlorapudmuyeckue ypaBHEHUSI. OcHoOBHBIE METO/IbI pereHus
norapupMUIEeCcKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHrne TPUroHOMETPpUUYECKUX YPAaBHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHUU. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHUI. Ormpenenurens MaTpulbl 2X2, €ro T€OMETPUYECKHl CMBICI H
CBOMCTBA, BBIYMCIICHNUE €r0 3HAYECHUS, IPUMEHECHHUE ONPENCIIUTENS JUIsl PEICHUs
CUCTEMBl JIMHEWHBIX YypaBHEHUMU. PellleHne NpUKIAIHBIX 331a4 C ITOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHeHWW. lccnenoBaHue MOCTPOEHHOM MOJEIM C
IIOMOILIbIO MATPHUILL U ONIPEIEIUTENIEH.

ITocTpoeHre MaTeMaTU4eCKUX MOJEJIEW PEaJbHOW CUTYAllMU C ITOMOLIBIO
YPaBHEHUN U HEPABEHCTB. [IpuMeHeHME ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3ajlad M 3ajlad M3 Pa3IMyHbIX 00JacTeil Hayku M peaJbHOU
AKU3HH.

DyHKUUH U TPaPUKHU

Oynkuusa, crnocodbl 3amanus (yHKuU. B3aumHO o00paTHBIe (QYHKUIUU.
Komnosunust dyakuuit. I'padux yHkmuu. DieMmeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB G YHKIIUH.

OOnacTh onpeneseHuss 1 MHOXKECTBO 3HaueHuil QpyHkuumu. Hynmu Qynxuuu.
[TpomexxyTku 3HaKOMOCTOSIHCTBA. YETHBIE M HeuéTHbIe GyHKIuH. [lepnoauueckue
¢yakuuu. IlpomMexxyTku MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U MUHHUMYMBI
¢ynkuuu. Hanbonpliee 1 HauMeHblee 3HaueHus: QyHKIIUU Ha IPOMEXYTKE.

Jluneiinas, kBagpaTuuHas W JPOOHO-TMHEWHas (QYHKIUU. DJIEMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPapuKOB.

CrenenHas (yHKUMS ¢ HATYpaJbHBIM U 1IENbIM MOKa3areneM. E€ coiicTBa u
rpadux. CBoiicTBa W TpauKk KOpHA N-OM cTenmeHW Kak (GYHKIUH OOpaTHOU
CTENEHU C HATYPAJIbHBIM IIOKA3aTEeJIEM.

[lokazarenbHas u norapupmuyeckas (yHKIUU, X CBOMCTBA M TpaduKH.
Hcnonb3oBanue rpaduxoB GyHKIUN TSl pEIICHUS] YPABHCHHM.

Tpuronomerpudeckass OKPYXKHOCTb, OIPEIECICHUE TPUTOHOMETPUYECKHUX
(YHKIIMI 4UCIOBOTO apryMeHTa.

QyHKIMOHAJIBHBIE 3aBUCUMOCTH B pPEaJbHBIX IIPOLIECCAaX U SBICHUSX.
['paduku peabHBIX 3aBUCHMOCTEH.

Havasa MaTeMaTH4eCcKOro aHaJau3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUsl IOcienoBaTelIbHOCTEH. Meroa
MAaTeMaTU4YECKOU VHJYKLIAH. MoOHOTOHHBIE U OTrpaHUYEHHbIE
IIOCJIEI0BATENBHOCTH. VICTOpHsST BO3HMKHOBEHHMSI MAaT€MAaTHYECKOIO aHaM3a Kak
aHayin3a OECKOHEYHO MAaJIbIX.

ApudmMernueckass U reoMeTpuueckas nporpeccuu. beckoHedHo yObIBaromias
reomeTpuyeckas nporpeccus. Cymma O€CKOHEUHO YObIBArOIIEH reoMeTpuyecKoi
nporpeccuu. JIMHEWHBIA U 3KCIIOHEHIMAIBHBIN pocT. Hueno e. @opmyiia CIOKHBIX
IpOLEHTOB. MCHonb30BaHUE TMPOrPECCUM JUIsl PEUIEHUs PpEAbHBIX 3a4ad
IPUKIATHOIO XapaKTepa.



HenpepbiBHble (QyHKIIMM W uX cBoMcTBa. Touku paspbiBa. ACHUMIITOTHI
rpaduxoB Qyukiuit. CBoilcTBa (GyHKIIMHA HENPEpPBHIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB JUIsI PELICHHs HEpaBeHCTB. [IpuMeHeHME CBOMCTB HENPEPBIBHBIX
GbyHKIMN 1S perieHus 3a1ay.

[lepBas u BTOpas npousBojHble GyHKIMH. OnpeaeneHue, reOMeTpUIECKUN 1
bu3MUecKuil CMBICT IPOU3BOIHON. Y paBHEHHUE KAacaTeIbHON K rpaduKy QyHKIIUH.

[Ipou3BomHBIE  2JIEMEHTAPHBIX  (DYHKIIMIA. IIponsBogHass  CyMMBlI,
IPOU3BEICHUS, YACTHOT'O U KOMITO3ULIMK (PYHKITHH.

MHoxkecTBa U JIOTHKA

MHOXkeCTBO, Olnepauuu HaJ MHOXKECTBAMH M HMX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. IIpuMeHeHHME TEOPETHKO-MHOKECTBEHHOIO — amnmapara  Juis
ONMCAHUs pEaNbHBIX IIPOLIECCOB M SBJICHWM, NPU PEIIEHUM 3a4ad U3 JPYIUX
y4eOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMATHYECKOIO OOBEKTA, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KVIACC

Yuciaa v BIYUCIEHUSA

HatypanbHbie u uensie uncna. [[puMeHeHne Npu3HAKOB AEIUMOCTH IENbIX
yycen, HaumOonpimui oOmmi nemutend (ganee — HOJ[) u Hammenbiiee oOiee
kpaTtHoe (nanee — HOK), ocratkoB 1o Moay:nro, anroputMa EBkiuaa juist pemieHus
3a/1a4 B LIEJIBIX YHUCIIAX.

KommnekcHble uucna. AnreOpavyeckass W TpPUTOHOMETpUUECKass (POpPMBI
3allUCH KOMIUIEKCHOTO uuncia. ApupMETHUYECKHE ONepaluud C KOMIUIEKCHBIMU
yucinamu. M300pakeHrne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM TMJIOCKOCTH.
®opmyna Myaspa. KopHu N-0M cTeneHu M3 KOMIUIEKCHOrO uucia. [IpumeneHue
KOMIIJIEKCHBIX YUCEN JIJIs pelieHus: (PU3NYECKUX U TeOMETPUUECKUX 3a/1a4.

YpaBHeHus] 1 HEPaABEHCTBA

CucreMa H COBOKYNIHOCTb YPAaBHEHUH UM HEPABEHCTB. PaBHOCWIIbHBIC
CUCTEMBI U CUCTEMBI-CIIECTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEl  TPUTOHOMETPUYECKHX  YpPaBHEHMH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKUX HEPaBEHCTB.

OCHOBHBIE METOABl PpEUIEHUS TOKA3aTeIbHBIX M  JIOrapu(PMHUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METOIbI PELICHHS UPPALIMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CUCTEM U COBOKYIHOCTEH paluOHAIbHBIX,
UPPaAIMOHAIIBHBIX, TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHEHUN.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IMAPAMETPAMH.



[IpuMeHeHne  ypaBHEHMiI, CHCTEM W  HEPaBEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3ajad M 3aJad M3 pa3iMuHbIX 00JlacTel HAayKu U pealbHOU
KU3HU, UHTEPIPETALHUS MOTYYCHHBIX PE3YJIbTATOB.

DOyHKIMU U TPAPUKHA

I'padux kommoszunmu ¢GyHkumid. I'eomerpuueckue oOpasbl ypaBHEHUH U
HEPABEHCTB HA KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIINH, UX CBOMCTBA U TpaduKH.

['paduueckrie MeTONbI pelIeHUsT YpaBHEHUW M HEpaBEeHCTB. |'paduueckue
METO/Ibl PELIEHUS 33]1a4 C MapaMeTpamHu.

Ucnonw3oBanue rpadukoB GYHKIUN I HUCCIIEIOBAHUSI TPOILIECCOB U
3aBHCHUMOCTEN, KOTOpPbIE BO3ZHUKAIOT MPU PELICHUM 33Ja4 W3 JPYruxX Y4eOHBIX
MIPEAMETOB U PEATLHOM KU3HMU.

Havana maTteMaTH4eCKOro aHajaus3a

[IpumeHeHre MPOU3BOAHON K MCCIEAOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTH H
sKcTpeMyMmbl.  Haxoxzaenue  HauOosblllero W HAUMEHBIIETO  3HAYCHUH
HENPEepbIBHOMN (PYHKIIMH HAa OTPE3KE.

[IpumeHeHue NpPOU3BOAHOW MJII HAXOXKACHUS HAWIY4YIIEro pEIICHUs B
OPUKIAJHBIX 337a4ax, Ui OIpPENENICHHs CKOPOCTHM M YCKOPEHHs Ipouecca,
3a1aHHOTO (hOPMYIION UITK TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBo0oOpa3HbiX. I[lepBooOpas3Hbie
aneMeHTapHbIX GyHkuuil. [TpaBuiia HaxoXaeHUs IEPBOOOPA3HBIX.

WNurerpai. ['eomerpuuecknii CMBICJI MHTErpasa. Brruucnenue
omnpeaenéHHoro nurerpana mo gopmyne Herotona-JleliOnura.

[IpumeneHnue wHTErpana s HAXOXKACHHUS IUIOMIANEed IUIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TEJL.

[Ipumepnr pemenuit auddepeHINANIbHBIX ypaBHEHUN. MaTtemaTudeckoe
MOJEJHPOBAaHUE pEaTbHBIX MPOLECCOB € TMOMOMIbIO Au(QepeHIInalIbHbIX
YPaBHEHHUM.



IUDTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJHEI'O OBIEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOHN MO3UIIUHA 00YUaIOMErocs Kak akTUBHOTO H
OTBETCTBEHHOTO  YJIIEHa  pPOCCUMCKOro  OOIIECTBA,  MPEACTaBICHUE O
MaTeMaTUYeCKNX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxaaHCKOro oOiiecTBa (BbIOOPHI, OMNPOCHI W JPYroe), YMEHHE
B3aMMOJICIICTBOBATh C COLMAJIbHBIMU HWHCTUTYTAMU B COOTBETCTBUU C HX
GYHKIIUSAMEY ¥ HA3HAYCHHUEM;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
IPOLUIOMY M HACTOSILIEMY POCCHMCKOM MAaTEMaTHUKH, LIEHHOCTHOE OTHOIIEHUE K
JTOCTHMKEHUSAM POCCHMCKUX MAaTEMATUKOB M POCCUMCKOM MATEMAaTUYE€CKOM IIKOJIbI,
WCIIOJIb30BAaHUE HTUX JOCTMXKEHUH B JPYrUX HayKaxX, TEXHOJIOTHSX, chepax
SKOHOMUKU,;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSI:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUIICKOro Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUS, ATUYECKOrO MOBEJECHHUS, CBSI3aHHOTO C MPaKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUH HAyKd U JIeATEIbHOCTbIO YUYEHOro, OCO3HaHUE
JMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYUBOTO OYAYIIEro;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIKOYAs 3CTETHUKY MaTEeMaTUYECKHX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3aJlay, PEIIEHUN, pacCyKIEeHUN, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM aCIIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS MPUMEHSATh MAaTeMaTHYeCKUEe 3HAHUSA B
MHTEpecax 3I0pOBOIro U 0€30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3[I0POBBIO (30pOBOE NMUTaHHUE, COAIAHCUPOBAHHBIM PEXUM 3aHATUH U
OTJIbIXa, peryisipHas pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
U 3aHATUSAX CIOPTUBHO-0310POBUTENBHON JAESTENbHOCTHIO;

6) Tpy10BOr0 BOCTIMTAHMSI:

TFOTOBHOCTb K TpYIdy, OCO3HAHME LEHHOCTH TPYAOJIOOUs, HHTEpeC K
paznuuHbIM  chepam  TpopecCHOHANBLHON  JESITENIbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ NPUIOKEHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccun U pealn30BbIBATH COOCTBEHHBIE >KU3HEHHBIC TUIAHbI,



TOTOBHOCTh U CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHMIO U
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY
Y4aCTHIO B PEHIEHUU PAKTUYECKUX 337a4 MAaTEMaTH4YE€CKOW HaIlPaBIE€HHOCTH;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHHUSA:

c()OPMUPOBAHHOCTh  AKOJIOTMYECKOM KYJIbTYPbl, TOHUMAaHUE BIUSHUS
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
Cpezbl, OCO3HAaHUE II100AIbHOTO XapaKkTepa SKOJIOTHYECKUX MpoOiieM, OpUeHTaIUs
HAa TNPUMEHEHHE MATeMAaTHMYeCKUX 3HAHWM JUIsl pelieHus 3adad B 00JacTH
OKpYXarouied cpepl, IUIAHUPOBAHUE IIOCTYIIKOB W OLEHKM HX BO3MOXHBIX
MOCJICICTBUM I OKPYXKAKOILEN Cpelibl;,

8) HeHHOCTH HAYYHOI 0 MO3HAHMSA:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM W  OOLIECTBEHHOM  MPAKTUKH, IOHUMAaHHE
MaTeMaTUYECKOM HAyKH Kak c@epbl YEJOBEUECKOW MAESITENIbHOCTH, 3TaloB €&
pa3BUTHs M 3HAYUMOCTH JUIL pPa3BUTHS LUBUIMW3ALHAH, OBJIAJCHHUE S3BIKOM
MaTeMaTUKd W MAaTeMAaTHYECKOW KyJIbTYpOMl KakK CpEICTBOM IIO3HAHUS MHMpA,
TOTOBHOCTh OCYHIECTBIISITh MPOEKTHYIO M HCCIEAOBATEIbCKYIO JEATEIbHOCTD
MHIUBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHbIe NeiCTBUA

ba3oBble JJoruueckue JeMCTBUA:

BBISIBJISITh M XAapPaKTEPU30BATh CYILECTBEHHbIE MPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAYy TMOHATUSAMHU, (OPMYIUPOBATH
OTpeziesIeHHs] OHATUM, YCTAHABIMBATh CYIIECTBEHHBIN MpPU3HAK KiacCU(pUKAIIIH,
OCHOBaHUS /J1s1 00OOIICHHS U CPABHEHUSI, KPUTEPUU TTPOBOIMMOTO aHATIN3a;

BOCIPUHUMATh,  (OpMyaMpoBaTb W  MNpeoOpa3oBBIBATE  CYXKICHUS:
yTBEpAUTEIbHBIE U OTPULIATEIbHBIC, €IUHUYHBIEC, YaCTHBIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MIPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOMIOJIEHUAX U YTBEPXKICHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JIeNaTh BBIBOJABI C MWCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JE€AYKTUBHBIX U
VHIYKTHBHBIX YMO3AKIIOUECHHUM, YMO3AKJIFOYEHNUN 110 aHAJIOTHH;

ITPOBOJIUTH CAMOCTOSITENIFHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOIO), BHICTPAUBATh APT'YMEHTAIINIO, IPUBOJUTH TIPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBOIbI;

BBIOWpATh crmoco0 perieHus: y4eOHOW 3amgaunM  (CpaBHHUBATh HECKOJBKO
BapUMAHTOB  pEIICHMs, BbIOMpaTh  Haubojee MOAXOAANUMUA C  y4ETOM
CaMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPUEB).



Ba3oBble ucciaenoBareibckue AeiCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUNA HHCTPYMEHT I1O3HAHMUS,
(GopMynHpoBaTh  BONPOCHL,  (PUKCUpYIOIIME  MPOTHBOpPEUYHE,  MIpodiieMy,
yCTaHABJIMBATh MCKOMOE M JlaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MIO3UIMIO, MHEHHE;

MPOBOJAUTH CAMOCTOATEIHLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAaHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTuuecKoro oObeKTa, sIBJICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBIICHUSIMH, TIPOIIECCaMMU;

CaMOCTOSITENTLHO (POpMyNIMpOBaThH O00OOIIEHHUSI W BBIBOJBLI MO PE3yJibTaTaM
OPOBEAEHHOTO  HAOJIOJEHUS, MCCIEAOBaHUS, OIEHUBATh  JOCTOBEPHOCTH
MTOJIYYCHHBIX PE3yJIbTAaTOB, BHIBOJOB U 0000IIECHNUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCA, A TAaKKE BbIJBUTATh
MPEINOJIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nundopmanueii:

BBISIBJIAITH JC€PUIIUTH MH(DOpMAIIMU, JaHHBIX, HEOOXOAUMBIX JIJII OTBETa HA
BOIIPOC U JIJIs pEUICHUS 3a7a4H;

BEIOMpATh WH()OPMAITNIO U3 NCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATh MHGOPMAIMIO PA3TUYHBIX BUJIOB U
dbopM mpeIcTaBICHUS;

CTPYKTYpPUpPOBaTh HHQOPMAIMIO, MPEACTABIATh €€ B pa3iWyHbIX (opmax,
WLTIOCTPUPOBATh IpaduuEeCcKu;

OLICHUBATH HaAEKHOCTh uHdopmaru 1o CaMOCTOATEIILHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Oo0menue:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYKJICHHSI B COOTBETCTBUU C YCIOBUSIMHU H
HEeaIMHA  OOIIEHHUs, SICHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M TIHUCbMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHHUS MO XOJy PEIICHHS 3aJauH,
KOMMEHTHUPOBATH MOTYYECHHBIA PE3yJIbTaT;

B XOJIe 0OCYXKJIEHMs 3a7laBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOMl TEMBI,
npoOJieMbl, peIIaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAIlEJICHHbIE Ha TIOUCK
pEIICHMS, COIOCTABJSATh CBOM CYXKIECHHUSA C CYXICHUSIMH APYTMX YYaCTHHUKOB
nayajora, OOHapy)KUBaTh Pa3IMYMEe W CXOACTBO IO3MIIMH, B KOPPEKTHOH (opme
dbopMyIMpoBaTh pa3HOTIACHsl, CBOU BO3PAKEHUS,

MPEJICTABIIATh PE3YyJIbTaThl PEIICHUS 3a/1auM, dKCIIEPUMEHTA, UCCICIOBaHuUs,
MPOEKTa, CAMOCTOSITEIbHO BbIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
IIpe3eHTAIINU U OCOOCHHOCTEH ayIUTOPHH.

PeryiasiTuBHbIC YHUBepcaibHbIe y4eOHbIE 1eHCTBUSA



Camoopranuszanus:

COCTaBIISATh IIJIaH, aJITOPUTM PEIICHUS 3aJ]a4uM, BIOUPATh CIIOCO0 pEIlIeHUs ¢
y4ETOM MUMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEHICHUH C y4ETOM HOBOI MH(MOPMAITUH.

CaMOKOHTPOJIb, IMOIMOHATbHBIH HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMM  TO3HABATENIBHOM  peQIeKCMU  KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM U MBICIUTEILHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAJIETh
croco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISL TIpoliecca W pe3yjbTara pPElICHHs
MaTeMaTHYEeCKOM 3aJ1a4H;

MIPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYThH MPH PEIICHUU 3a]1a4yH,
BHOCHUTH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, JAHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3yJIbTaTa LIEJIN U YCIOBUAIM, OOBSCHATH TIPUUUHbI
JTOCTKEHUS WM HEIOCTIKCHHS PE3yJbTaTOB JEATEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAS 1eATEIbHOCTb:

MMOHMMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBHIYITbHON
paboOThl TpU pelIeHWH YYEeOHBIX 3a7ad, MPUHUMATh Ledb COBMECTHOM
JESITETbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOW PaOOTHI, pacmpeneisTh
BUJBI PabOT, JOTrOBapUBATHCS, OOCYXXIAaTh TMPOLECC M Pe3ynbTar pPaboThI,
000011aTh MHCHHS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYXIeHHs, OOMEH MHEHU,
«MO3TOBBIE€ IITYPMBI» W HWHBIE), BBIIIOJHATh CBOIO YacTh pabOTHl W
KOOPAMHUPOBATh CBOW JICHCTBHS C APYTMMH YJCHAMU KOMaHBI, OICHUBATH
KauyeCTBO CBOETO BKJa/Ja B OOLIUH MPOIYKT MO KpUTEPHUSIM, CPOpPMyTUpPOBAaHHBIM
y4aCTHUKaMU B3aHMOJIEHCTBHUS.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xonmy oOyuenms B 10 kjacce OOyJarOIIMIiCS TMOTYYUT CIICAYIOIIHEC
IpEeIMETHBIE PE3yJbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpamMMbl y4eOHOIO
Kypca «Anre0pa 1 Hauaja MaTeMaTUYECKOrO aHAIIN3a:

Yucna 1 BBIYMCICHUS:

CBOOOJTHO ONEPUPOBATh MOHATUSMU: PAMOHAIBHOE YMCIIO, OECKOHEYHas
nepuoanyueckas JpoOb, TMPOILEHTHI, HWPPALUOHATBHOE YKCIO, MHOXKECTBa
palMOHAIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOJYJIb IEHUCTBUTEILHOTO YHCIIA;

MPUMEHSTh JAPOOM U TPOLEHTHI ISl PEHICHUs MPUKIATHBIX 3aJad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEATbHOM KU3HU,

MIPUMEHSTH TPUOJIMKEHHBIC BHIYMCIICHUS, TIPaBUiIa OKPYTJICHUS, IPUKUIKY U
OLICHKY PEe3yJIbTaTa BbIYUCIICHUM;



CBOOOJTHO OINEpPUPOBATh MOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCMOJIb30BaTh MOAXOAIIYI0 (JOPMY 3aIUCH AEHUCTBUTEIbHBIX YHCEN JUI PELICHHUS
MMPAKTUYECKUX 33]1a4 U MPEACTABIICHUS TAHHBIX;

CBOOOJIHO ONEPUPOBATh MOHATUEM: apU(PMETUUECKUN KOpEHb HaATypaJIbHOM
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHITHEM: CTEIIEHb C PAllMOHATIbHBIM MTOKa3aTeNIeM;

CBOOOJTHO OMNEPUPOBATh MOHATHAMU: JIOTapu(pM YHCIa, JECITUYHBIE U
HaTypajbHbIEe JTOTapu(MBbI;

CBOOOJHO OMEpPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TaHT'€HC, KOTAHI'€HC
YHCJIOBOTO apryMEHTA;

OIIEpUPOBATH MOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTAaHIE€HC YUCIJIOBOT'O
apryMeHrTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEPHPOBATh MOHATHUAMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWJIBHBIC YPABHEHUS U YPAaBHEHUS -CIICACTBUS, PABHOCWIBHBIE HEPABEHCTBA;

NPUMEHATHh pa3IMyHble METOJbl PELICHUS PalMOHATBHBIX M JIPOOHO-
palMOHAJBHBIX YPABHEHHM, MPUMEHATH METOJ HWHTEPBAJIOB JUISI PELICHUS
HEPaBEHCTB,;

CBOOOJIHO OMNEPHUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOM MEpPEeMEHHOM,
MHOTOYJIEH C MLeabiMH Kod(p(dulHeHTaMH, KOPHH MHOTOWIEHA, NPUMEHSTh
JIEJIEHUE MHOTOYJIEHa HA MHOTOYJIEH C OCTAaTKOM, Teopemy be3y u teopemy Buera
JUISL PELLICHM 3a]1a4;

CBOOOJHO OINEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENENUTENb MaTpulbl 2 X 2 W ero TIEOMETPUYECKHU CMBICI,
UCIIOJIb30BaTh CBOWMCTBA ONpeaenuTens 2 X 2 Juisl BBIYMCICHHS €ro 3HAa4eHUS,
OPUMEHATh ONPENECIUTENN U1 PELICHUS CUCTEMBl JIMHEHHBIX YpPaBHEHM,
MOJENUPOBATH PEAIBHBIE CUTYAllUH C IIOMOLIBIO CUCTEMBI JIMHENHBIX YPaBHEHUH,
HCCIEN0BAaTh IIOCTPOCHHBIE MOJEINA C IIOMOLIBI0 MAaTpULl U ONPEHCIUTEINIEH,
UHTEPIPETUPOBATH IOTYYEHHBIN pe3yJIbTaT;

UCTIOJIb30BaTh CBOMCTBA JEHCTBHM € KOpHSAMHU [UIsl TIpeoOpa3oBaHMs
BBIPAKCHU;

BBITNIOJHATH MPE0OPa30BAHMS YHCIOBBIX BBIPAKEHUM, COIEPHKAIIUX CTEIIEHHU C
palMOHAIBHBIM [TOKA3ATEIIEM;

UCIIOJIb30BaTh CBOMCTBA aorapupmMoB TUIs npeoOpa3oBaHUsI
Jorapu(pMUUYECKUX BBIPAXKEHUN;

CBOOOJHO OIEPUPOBATh MOHATUSAMU: HpPpaLMOHAIIBHBIE, TOKa3aTeJIbHbIE U
aorapuMuUecKkue ypaBHEHUS, HAXOUTh UX PEIICHUs C TOMOIIbIO PAaBHOCHIIbHBIX
NEPEXOJI0B UJIN OCYILECTBIISIS TPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI [l MIPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BbIPAXKECHHUI;

CBOOOZHO OMNEPHUPOBATH IMOHATHUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE,
OPUMEHATh  HEoOXOoAMMBbIE  (OPMYJbl s  PELIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPaBHEHUH;

MOJIEJIMPOBaTh peajibHblEe CHUTYAllMM Ha S3bIKE€ aiureOpbl, COCTaBIATH
BBIPQKEHHUS, YpaBHEHMs, HEpPAaBEHCTBAa II0 YCIOBHUIO 3a/laud, WCCIEN0BATh
NOCTPOEHHBIE MOEIIM C UCIIOJIb30BAHUEM anmnapara aareOphl.

DyHKUUH U TPaPUKU:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (PYHKIMS, CIOCOOBI 3a1aHusl (PYHKLINH,
B3aMMHO oOpaTHble (QyHKIMH, KoMmmo3uuus (GyHKIUH, rpaduk QyHKUIMH,
BBITOJIHATD 3JI€MEHTapHbIE MpeoOpazoBaHus TpaduKoB (yHKIIHII;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: O0JACTh ONPEIECIICHUS U MHOXKECTBO
3HaYeHUH PYHKUUHU, HYTH (PYHKIHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO OIEpPUPOBaTh MOHATUSAMH: YETHbIE M HEYETHBIE (YHKIMH,
nepuoanyeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MHUHUMYMBI (DYHKIMHM, HaumOOJblIEE W HaUMEHbLIEE 3HaueHHEe (QYHKUUM Ha
IPOMEXYTKE;

CBOOOJTHO ONEPHUPOBATH MOHATUSAMU: CTENEHHas (QYHKIHS C HATypajJbHBIM U
LEJIbIM ToKa3aTeseM, rpaduk CTeNneHHONM (YHKIMM C HATypaJbHBIM U LIEJIbIM
nokasaresieM, rpauk KopHsA N-0il cTeneHu Kak (QYHKUUUA OOpaTHOW CTENEHH C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEepUpOBaTh TMOHATUSAMHU: JIMHEHHAs, KBaJpaTHYHas WU JPOOHO-IMHEWHas
(G YHKIIMH, BRITIOTHATH 2JIEMEHTAPHOE UCCIIEIOBAHUE U TTIOCTPOCHHE UX TPa(hUKOB;

CBOOOJHO OMNEpUPOBATh MOHATHUAMM: IOKa3aTelbHAas W Jorapugpmuueckas
(yHKIMM, UX CBOWCTBA M TpauUKH, HUCIOJB30BaTh UX TpauKy Uil pelIeHUs
YpaBHEHU;

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: TPUTOHOMETPHUUECKAS OKPYKHOCTH,
OIpeieJICHNE TPUTOHOMETPUYECKUX (PYHKIIMM YHUCIOBOTO apryMeHTa;

UCIIOJIb30BaTh Trpaduku (YHKIUNA IS WCCICNOBAHUS TPOIIECCOB U
3aBUCUMOCTEN MpU PEIICHUHU 33Jay U3 APYTUX y4eOHBIX IPEIMETOB U PeabHOU
KHU3HU, BBIpXKaTh (HOpMySIaMy 3aBUCUMOCTH MEXAY BETUYNHAMU;

Havaja MaTeMaTH4ecKOro aHajamu3a:

CBOOOJITHO OIEpUPOBATh MOHATUSAMH: apUPMETHUECKas M TIeoMeTpUuecKas
nporpeccus, 0ECKOHEUHO yObIBarollas reOMEeTpUYecKas Mporpeccusi, TMHEHHbIA 1
HKCIIOHEHLIMAJIBHBIA POCT, (POPMYJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOrPECCUM JJI PEUIeHUs pealbHbIX 3aJad MPUKIATHOTO
XapaxkTepa;



CBOOOHO ONEPUPOBATH MOHATUSIMU: MTOCIIEOBATEILHOCTh, CIIOCOOBI 3aJaHus
[OCJIEI0BAaTEIbHOCTEW, MOHOTOHHBIE M OrPaHUYEHHBIE IOCIEI0BATEIbHOCTH,
MOHMMATh OCHOBBI 3apOKJICHHS MAaTeMaTHYeCKOro aHajiu3a Kak aHajan3a
OECKOHEYHO MaJIBIX;

CBOOOJTHO OMEPUPOBATH TMOHATHSAMHU: HEMPEPBIBHBIE (PYHKIMH, TOUYKU
pa3psiBa rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka GyHKIINH;

CBOOOJIHO OmNEpUpoBaTh MOHATHEM: (YHKIMs, HENpepbhlBHAs Ha OTpe3Ke,
NPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMIA TS pEeIICHUs 3a7ad;

CBOOOJHO ONEpUpOBaTh MOHATHSAMHU: TIiepBas U BTOpas MPOU3BOJHBIC
GyHKIMHU, KacaTenbHas K rpaduky GyHKINH;

BBIUUCIISITh MPOU3BOJHBIE CYMMBI, MTPOU3BEICHNUS, YaCTHOTO M KOMITO3UIIUU
IBYX (DYHKIIHM, 3HaTh MPOM3BOAHBIC JIEMEHTAPHBIX () YHKIUH;

UCIOJIb30BaTh T€OMETPUYECKUN U (DU3MUYECKUN CMBICT MPOU3BOIHOM IS
peleHus 3ajau.

MHokecTBa U JIOTMKA:

CBOOOJHO  OMEpUPOBATH  MOHATHSIMHU:  MHOXECTBO, OIEpallUd  Haj
MHO>KECTBaMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar JJis OMMCAaHUsI pealibHbIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 3a7a4 U3 IPYTUX y4eOHBIX MTPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHATHSAMU: OIpeNeJeHue, TeopeMa, ypaBHEHHE-
CIICZICTBHE, CBOWCTBO MaTeMaTHYECKOTO 00BEKTa, T0KA3aTeIhCTBO, PABHOCHIIBLHBIC
yYpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydaromuics MOJIYYHUT CIEAYIOIINE
IpeIMETHBIE Pe3ybTaThl MO OTACIBHBIM TeMaM pabodeil MmporpaMMbl yaeOHOTO
Kypca «Anredpa 1 Hayajla MaTeMaTUYeCKOr0o aHaJIN3ay:

Yucna 1 BHIYMCICHUS:

CBOOOJHO ONEpPUPOBATH TMOHATHUSIMHU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHOKECTBA HATypalbHBIX M ILIENbIX YHCEJ, UCHOJIb30BaTh MPU3HAKU JIETUMOCTH
nenbix yucen, HOJ u HOK HarypanbHBIX YKcen AJis pelleHus 3a/1ay, MPUMEHSTh
anroput™m EBknmaa;

CBOOOZIHO OMEpUpPOBaTH TMOHATHEM OCTAaTKa MO MOAYJI0, 3alKChIBATh
HaTypaJIbHbIC YMCIIa B PA3IMYHBIX TTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOHO OIEPHPOBATh MOHIATHSIMH: KOMIUIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHCEJI, MPEICTaBIATh KOMIUIEKCHBIE YHCIa B alredpandyeckod u
TPUTOHOMETPUYECKON (opMe, BBITOIHITH apu(PMETUIECKUE ONEpAllii C HUMU H
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsI M1 HEPABEHCTBA:



CBOOOJHO OIEPUPOBATh MOHATUSAMU: HPPALMOHAIIBHBIE, IOKa3aTeJIbHbIE U
JAorapupMUUYECKUE HEPABEHCTBA, HAXOAWUTh MX PEIIEHHS C IOMOILBIO
PAaBHOCHJIBHBIX TIEPEXOIOB;

OCYLLECTBJISITH OTOOpP KOpHEH TpU PEIIEHUH TPUTOHOMETPUUYECKOTO
yYpaBHEHUS;

CBOOOJHO OIEpPUPOBaTh IMOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoAMMbIE  (OpPMYJbl S  PEHIeHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATH MOHATUAMM: CUCTEMA U COBOKYIMHOCTb ypaBHEHUU U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUSA, HAXOINUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, HPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
norapupMUUYEecKuX ypaBHEHUN U HEPABEHCTB;

peuiarb palOHaIIbHBIE, UppaLMOHAJIBHBIE, [I0OKa3aTeIIbHBIE,
AorapuMUYECKUEe U  TPUTOHOMETPUYECKUE YpaBHEHHMS U  HEPaBEHCTBA,
coleprKale MOAYJIA U IIapaMeTpBbl;

MPUMEHATH IpadUyecKue METOMBI JIJIsl pEIIeHUs] YpaBHEHU U HEPABEHCTB, a
TaKKe 3a7a4 ¢ lIapaMeTpaMu;

MOJIEIMpPOBaTh pEajbHblE CHUTYalldd Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKCHUS, YPABHEHHWs, HEPABEHCTBA M WX CHUCTEMBI IIO YCJIOBHIO 3aJa4H,
UCCIIEIOBaTh IOCTPOEHHBIE MOJEIM C HCIIOJIB30BAaHUEM armapara aireopsl,
UHTEPIPETUPOBATH MTOJYYEHHBIN PE3YJIIbTAT.

DyHKUUH U TPaPUKU:

CTpOUTh TpapuKd KOMIO3MIMHU (YHKIUH C TOMOIIbIO 3JIEMEHTAPHOTO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMH IBYX (PYHKIUA;

CTpOUTHh TE€OMETpUUYECKHe oOo0pa3bl ypaBHEHWH U  HEPaBEHCTB Ha
KOOPJIAMHATHOW IUIOCKOCTH;

CBOOOJHO  OMEpUpPOBATh MOHATHUSAMU: TpadUKH TPUTOHOMETPUUYECKUX
yHKLHMI;

OPUMEHATh (YHKIUM Ui MOJEIUPOBAHMS U MCCIEIOBAaHUS peallbHbIX
IIPOLIECCOB.

Hauyana maTreMaTH4eCKOIr0 aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIAEAOBAHMS (DYHKIIMM HA MOHOTOHHOCTb
1 OKCTPEMYMBI;

HAXOJUTh HauOoJIbllIee U HaUMEHbIIEe 3HaYeHUs (PYHKUIMN HETPEphIBHON Ha
OTpE3KE;

UCIIOIb30BaTh IMPOU3BOAHYIO U1 HAXOXKACHUSA HAWIIy4dllero pELIeHUs B
NPUKIAOHBIX, B TOM YHMCJIE€ COLHAJIbHO-DKOHOMHYECKMX, 3aJadax, s
OTIpECNICHUs] CKOPOCTH W YCKOPEHMsI Mpolecca, 3aJaHHOro Qopmysol uiu
rpadukom;



CBOOOJHO  OMEPHPOBATH TMOHATHUSAMHU: TEPBOOOpA3Has, ONMpPEICIEHHBIN
UHTETpajl, HaXOAUTh IEPBOOOpa3HbIE 3JIEMEHTApHbIX (QYHKIUNA U BBIYUCIATH
uHTerpan no popmyne Hetorona-Jleitonuna;

HAXOJUTh IJIOIIA/IU TUIOCKUX (PUTYyp U 00BEMBI TEJI C TOMOILBbIO MHTErPaa;

UMETh TPEJCTaBICHWE O MaTeMaTUYECKOM MOJCIUPOBAaHUN HA TMpPUMEpPE
cocraBiieHUs MU PepeHINaTBEHBIX YPaBHEHU;

pelaTh MPUKJIaJHbIE 3a7aud, B TOM YHUCJIE COLUAIBHO-3KOHOMUYECKOTO M
du3ngecKoro xapakrepa, CpeiCTBaMi MaTeMaTHIECKOTO aHAITN3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoamsie | Ipaxririeckue o0pa3oBaTejbHbIE
padoThI padoThI pecypent
MHOX€CTBO IEMCTBUTEIBHBIX YUCEIL
1 MHorousensl. PaninoHanbHbIe ypaBHEHHS U 24 5
HepaBeHCTBa. CHUCTeMbl TMHEHHBIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUs ¢ 12 1
LIEJIBIM T10Ka3aTeNIeEM
3 ApudMeTnuecKuii KOpeHb N-0l CTEICHH. 15 1
WppaunonanbHbie ypaBHEHUS
4 [TokazarenbHas Qynkius. [lokazaTenbHble 10 1
ypaBHEHUS
5 Jlorapudmuyeckas GyHKIHSL. 18 1
JlorapudmMuyeckre ypaBHEHHUS
5 Tpuronomerpuueckue BEIpaKEHUS U 99 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U IPOrPECCUU 10 1
HenpepeiBabie ¢pynkuuu. [IponssogHas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 9 0




11 KUIACC

KounuecrBo yacoB IeKTPOHHbIE
No HaunMeHoBaHue pa3iei0B U TeM (uudpossbie)
n/n NporpamMmsl Bcero Konrpoaenuie | - Hpaxtiieckue o0pa3oBare/ibHbIEe
padoThI padoThI pecypen
1 HccnenoBanue GyHKIUH C TOMOIIBIO 29 )
IPOU3BOJHOMN
2 [lepBooOpa3Hast 1 UHTETpaj 12 1
3 I'paduku TpUroHOMETPUUECKUX (YHKLUH. 14
Tpuronomerpuueckue HepaBeHCTBA
4 WppaunonanbHble, MOKa3aTeIbHBIE U 24 1
norapupMuIecKre HEpaBEHCTBA
KommnnekcHblie uncna 10
HatypanbHble u 1iensle uncia 10
CucreMbl palMOHAJIbHBIX, HPPALMOHATBHBIX
7 MIOKa3aTeNIbHBIX U JIOrapu(pMUUYECKUX 12 1
ypaBHEHUM
8 3azauyu ¢ napaMeTpaMu 16 1
9 IToBTOpeHue, 06001IEHNE, CHCTEMATU3ALIUS 16 1
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 9 0




ITPOBEPAEMBIE TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
MPoBepPsieMOro .
o0pa3oBaTeIbHON MPOrpaMMbl CpeaHero 001ero 00pazoBaHus
pe3yJjbTara
1 Yucna v BEIYUCIICHUS
11 OnepupoBaTh MOHATUSMHU: PALMOHAIBHOE U JEUCTBUTEIBHOE YMCIIO,
' OOBIKHOBEHHAs U A€CATUYHAS IPOOb, MPOLIEHTHI
12 BomonHsate  apudMernueckue — Omepalud ¢ palMOHAJbHBIMH U
' JNEHUCTBUTEIbHBIMU YU CIIAMU
13 BrimonHsTh mpuOarmkEHHBIC BBIYUCICHUS], HCIIOJIB3YS TPaBUIIa OKPYTJICHUS,
' JIeNaTh NPUKHUJIKY U OLEHKY Pe3ybTaTa BRIUUCICHUI
OnepupoBaTh MOHATUSAMU: CTENEHb C LEJNbIM IOKAa3aTelleM, CTaHAapTHas
14 dopma 3amucH ACWCTBUTENHHOTO YHWCIA, KOPEHb HATYPAIbHOW CTEMEHU;
' UCIONB30BaTh MOAXOAAILYI0 (OpMy 3amucH JEHCTBUTENBHBIX YUCEN IS
pelIeHHs TPAKTUYECKUX 3a7a4 U MPEACTABICHUS JaHHBIX
OmnepupoBath MOHSATUSIMH: CHHYC, KOCHHYC U TAaHT€HC TIPOU3BOJILHOTO YIJIa;
15 WCMOJIb30BaTh  3allMCh  TMPOM3BOJBHOTO  yrja  d4epe3  oOpaTHbIe
TPUTOHOMETpHUUYECKHE (YHKIIUN
2 VYpaBHEHUS U HEPABEHCTBA
OnepupoBath MOHATUSMU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 panuoHaIbHOE, UPppaLOHAJIbHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHUE
59 BrimonssaTs mpeoOpa3zoBaHust TPUTOHOMETPUUECKUX BBIPAXKEHUH U peIiaTh
' TPUTOHOMETPUUECKHIE YPABHEHHS
BremonHaTe mpeoOpa3oBaHus LETbIX, PAMOHAIBHBIX U HPPaLldOHATBHBIX
2.3 BBIDAKEHUNW ¥ peIaTh OCHOBHBIE THIBI IEJBIX, PAMHOHAIBHBIX |
MppallMOHATBHBIX YPABHEHUI U HEPABCHCTB
54 [IpumeHsAT, ypaBHEHHS M HEPABEHCTBA JUISl PEIICHUS MaTEeMaTHYECKUX
' 3aJ1ay ¥ 3aJ1a4 M3 Pa3IMuHbIX 00JIacTell HAyKH U PeaIbHOW KU3HH
MonenupoBaTh peasibHbIe CHUTyallMd Ha s3bIKE anreOpbl, COCTaBISATH
2.5 BBIPAXEHHUS, YPABHEHHMS, HEPABEHCTBA IO YCJIOBHUIO 3aJlaud, MCCIEAOBAThH
MIOCTPOEHHBIE MOJIETIM C HCIOJIb30BaHUEM ammnapaTa ajire0psbl
3 OyHKIUY U TpaduKu
31 OmnepupoBath MOHATUSAMH: (YHKITUS, CIOCOOBI 3aaHusl (PYHKIIMH, 00J1acTh

OlpeneieHuss M MHOXKECTBO 3HAueHUH GYHKIUHM, Tpapuk ¢GYyHKIHH,




B3alMHO 00paTHble PyHKIUU

OnepupoBarh TMOHATHSAMHU: YETHOCTh M HEYETHOCTh (YHKIUHU, HYIHU

32 (GYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GYHKIMI 1715 pEIICHUS] YPaBHCHHM
3.4 CtpouTh 1 ynuTaTh TpaUKU JUHEHHON (QYHKIMH, KBaJIPAaTUIHOW QYHKIINH,
CTEMEHHOM (PYHKIIMHU C IIeJIbIM MTOKa3aTeseM
Hcnons3oBath rpadmkd (QYHKUUH I8 HMCCIENOBaHHUS MPOIECCOB U
3.5 3aBUCHUMOCTEH NpU pPEUICHUM 3ajady U3 JAPYTruX Yy4eOHBIX IpPEIMETOB U
peasbHOM KU3HU, BBIpaXXaTh (HOPMyIaMH 3aBUCUMOCTH MEXIY BeTHUYNHAMU
4 Hayana matemaTtnyeckoro aHaamnsa
41 OnepupoBaTh MOHATUSAMU: IOCJIEIOBATEILHOCTb, apupMeTHUecKas u
' reoMeTpudecKas Iporpeccuu
4 OnepupoBaTth MOHATUSAMH: OECKOHEYHO YyOBbIBalomiasi TIeoMeTpuyeckas
' Iporpeccusi, cymma 0€CKOHEUHO yOBIBarOIIEl T€OMETPUYECKOM MPOrpeccuu
4.3 3agaBaTh MOCIEAOBATEIBHOCTH PA3IMYHBIMU CITOCOOAMHU
44 Hcnonp30BaTe  CBOWMCTBA IOCJIEIOBATEIBHOCTEH MW HPOTrPECCH I
' pelIeHMs peajibHbIX 3a/1au MPUKJIAJHOr0 Xapakrepa
5 MHoecTBa H JIOTHKa
5.1 OnepupoBaTh NOHATUSAMU: MHOKECTBO, ONEpALlUU HaJl MHOKECTBAMU
Hcnonb3oBaTh  TEOPETUKO-MHOXKECTBEHHBIN — ammapaT [JJjsl  OHUCAHMS
5.2 peasbHBIX MPOILIECCOB U SBJICHUM, MPU PELISHUH 3a]a4 U3 JIPYruX y4eOHbIX
MIPEIMETOB
53 OnepupoBaTh  NOHATUAMU:  ONpPENEICHHUE,  TEOpema,  CIEACTBHE,
JI0Ka3aTeNIbCTBO
11 KUIACC
Kon v
IIpoBepsiemMblie npeaMeTHbIE Pe3y/1bTAThl 0CBOCHNSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/bHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yiabrara
1 Uucna v BEIYMCIEHUSA
OnepupoBaTh NOHATUSMU: HATypaJIbHOE, LIE€JI0€ YHUCIO; HCIOJIb30BATh
11 MPU3HAKK JICIMMOCTH II€JbIX YMCEN, pa3JoKEeHHE Yuciia Ha IPOCThie
MHOXXHUTEJH ISl pelIeHus 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTENEHb C PAllMOHAIBHBIM [TOKA3aTEIEM
13 OmnepupoBarh MOHATHUSMU: JIOTAPU(PM YHUCHTA, ECATHYHBIE U HATYypalbHbIC
' sorapu Ml
2 VYpaBHEHUS U HEPABEHCTBA
2.1 IIpumenaTs cBOMcTBa cTemeHW Uil [peoOpa3oBaHUSl  BBIPAXKEHHUH,




OIICPUPOBATL IMMOHATUAMU: IIOKA3ATCIBHOC YpPAaBHCHUEC W HCPABCHCTBO,
peiIaTb OCHOBHBIC THUIIBI I1OKA3aTCIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BomonHsate npeoOpa3oBaHUs BBIPAXKEHUM, COAEpXKAILUX JIOrapU(PMBbL;

2.2 OlepUpoBaTh MOHATUSIMHU: JIOTapU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE THUIIBI JIOrapu (PMUYECKUX YPaBHEHUI U HEPABEHCTB
2.3 HaxonuTs pemieHus npocTelimx TPUroHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh MOHATHAMH: CHCTEMA JIMHEHHBIX YPAaBHEHHH U €€ PEIEHHUE;
24 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUHN ISl pEeIlIeHUs MPaKTUYECKUX
3a1a4
25 Haxonute pemeHus mpocTeimmx CUCTEM U COBOKYITHOCTEH palyOHaIbHBIX
' ypaBHCHUIT 1 HEPABEHCTB
MopenupoBate peajbHble CHUTyallud Ha s3bIKEe alreOpbl, COCTaBJIAThH
2.6 BBIPAXKCHUS, YPaBHEHMs, HEPAaBEHCTBA M CUCTEMBI II0 YCIIOBHIO 3aJadH,
HCCIIeI0BATh TOCTPOCHHBIE MOJIENHU C UCIIO0JIb30BaHUEM ariapara ajreopol
3 OyHKIUY U TpaduKu
OnepupoBaTh MOHATHSAMHU: Iepuoguueckas (QYHKLUUSA, MPOMEXYTKU
31 MOHOTOHHOCTU (DYHKIMH, TOYKHM 3KCTpeMyMma (YHKIMH, HauOosblliee U
' HauMEHbIlIee 3HA4YeHUs (YHKLUHMU Ha NMPOMEXKYTKE; UCIONb30BaTh MX IJIs
uccienoBanus GyHKINUH, 33IaHHOHN Tpaurom
OnepupoBath MOHATUAMU: IpaUKU MMOKA3aTEIbHON, JIorapu(MUUIECKOH U
3.2 TPUTOHOMETPUYECKUX (PYHKUIUN; U300pakaTh WX Ha KOOPIAMHATHOM
IJIOCKOCTH U MCIOIb30BaTh ISl PELICHUs] YPAaBHEHUM U HEPABEHCTB
33 N300paxaTh Ha KOOPAUHATHOHN MJIOCKOCTU T'padUKU JTUHEWHBIX ypaBHEHUM
' Y UCTIOJIb30BaTh UX JJIsl pEUICHHs CUCTEMbI JTMHEWHBIX ypaBHEHUN
34 Hcnone3oBath rpadukd (QYHKIMH [ HMCCIENOBAaHHUS MPOIECCOB U
' 3aBUCUMOCTEN U3 IPYTUX Y4EOHBIX JUCLUIIINH
4 Hayaya MmaTeMaTn4ecKoro aHaamusa
OnepupoBath NOHATUAMU: HENIpepbIBHAs (QYHKLUS, IPOU3BOIHAA (PYHKLINN;
4.1 UCIOJIb30BaTh I'€OMETPUUECKUNA U (U3NYECKUI CMBICI MPOU3BOAHON IS
pelieHus 3a1a4
4 HaxomuTe  mpoM3BOIHBIE  3JEMEHTApHBIX  (DYHKUMHA,  BBIYUCIATH
' IIPOU3BOJHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO (DYHKIIHIT
Hcnonp3oBaTh  NPOM3BOAHYIO  JJIA  HUCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBbI, IPUMEHSATh PE3YJbTaThbl HCCIEIOBAaHUS K
MIOCTPOEHUIO IparKoB
44 Hcnonp3oBaTh NPOM3BOAHYIO [UIsl HAXOXAECHHUS HAWIIYYIIEro PEIICHUS B
' IIPUKJIAHBIX, B TOM YU CIIE COLIMAIbHO-DKOHOMUY ECKUX, 3a/1auax
45 OnepupoBaTh TOHATUSMU: TIepBOOOpa3Hasi W HMHTErpaj; IOHUMATh
' reOMEeTPUIECKUi 1 (PU3HUECKHl CMBICT MHTETpaia
46 Haxonuth mepBooOpa3Hble 371eMEeHTapHbIX (QYHKIUH, BBIYUCIATE HHTErpal

o ¢popmyne Hetotona — JleiiOnuna




4.7

Pematp npuknagHeie 3a1auu, B TOM YKCIE COIUATBHO-IKOHOMHUYECKOTO U
¢bu3nYecKoro xapakTepa, CpeCTBAMA MAaTEMATHUYECKOTr0 aHAIN3a




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

HpOBCpﬂEMin;I JIEMEHT COACPKAHUSA

Kon
1 Yucna 1 BEIYUCICHUS
Panmonansupie  yucna. OOBIKHOBEHHBIE W JECATHYHBIE JApPOOH, IPOIEHTHI,
11 OecKOHEeUHbIE NIepUoAnYecKUe Ipodu. ApupMeTndecKre Onepaluu ¢ paluoHaIbHbIMU
' qlCcIaMU, Ipeo0pa3oBaHus YUCIOBBIX BblpakeHU. [IpuMenenne qpodeil 1 mporeHToB
JUIs pellieHUs IPUKJIATHBIX 3a/1a4 U3 Pa3JIMYHbIX OTpaciaei 3HAaHUN U peasibHON KU3HU
JeiicTBuTenbHbIe Yncha. PanonanbHble U UppaloHaIbHbIe Yncia. AprudMeTHIecKue
1.2 ornepanyy ¢ JOeHCTBUTENbHBIMH uuciamMu. [IpuGmmk€HHbIE BBIYMCICHUS, MpaBUIIA
OKpPYIJIEHMS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BHIYM CICHUM
Crenenb ¢ nensiM nokazarenem. CtangaptHasi popMa 3amucH 1€ CTBUTEILHOTO YK CIIA.
13 Hcnonb3oBanue noaxonsmieil GopMbl 3alMUCH JEHCTBUTEIBHBIX YHUCET JJIS PELICHUS
MPaKTUYECKUX 3a/1a4 U MPEACTAaBIECHUS TaHHbIX
14 ApupMeTHueckrii KOpeHb HATypaJbHOH cTerneHu. JlelcTBus ¢ apuPMeTHYeCKUMU
' KOPHSIMU HaTypaJiIbHOUM CTeleHU
15 CHHyC, KOCMHYC M TaHI€HC 4YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHT€HC YU CIOBOI'0 apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxxaecTBa U TOXIECTBEHHBIE TPEOOPa30BaHUS
59 [Tpeo6Gpa3oBaHre TPUTOHOMETPUYECKUX BhIpakeHUH. OCHOBHbBIE TPUTOHOMETPUYECKHE
' (GopMyIBI
93 VYpaBHeHHE, KOpeHb ypaBHEHMs. HepaBeHCTBO, penieHue HepaBeHcTBa. Meron
MHTEPBAJIOB
2.4 | Pemenue uenbix u ApoOHO-PaLlMOHATBHBIX YPaBHEHUH U HEPABEHCTB
2.5 Peuienne nppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB
2.6 Pemenue TpuroHoMeTpUYECKUX ypaBHEHUI
57 [IpumeHeHue ypaBHEHUI 1 HEPABEHCTB K PELICHUIO0 MaTeMaTUYeCKUX 3a1a4 U 3a1a4 U3
' pa3IMYHBIX o0sacTell HAYKU U peabHON KU3HU
3 OyHKIMYU ¥ rpaduKu
31 Oynkuus, cnocodsl 3anaHus (yHkuuu. ['paduk QyHkuuu. BzaunmHO oOpaTHBIE
' GyHKIMH
39 OO6nacte ompenencHUs W MHOXKECTBO 3HaueHWd ¢yHkmuu. Hymum  ¢dyHkum.
' ITpomexxyTku 3HaKONOCTOSSHCTBA. UETHBIE U HEUETHBIE (PYHKIIMU
3.3 CrenenHast pyHKIHS ¢ HATYpaJbHBIM U IIeNbIM Moka3zaTeneM. E€ cBoiicTBa u rpaduk.




CaoiicTBa U rpaduk KOpHs N-0i cTerneHn
34 TpuroHomerpudeckas OKpPY>KHOCTb, OIpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIIHMA
' YHCIIOBOTO apryMeHTa
4 Havana maTemMaTndyeckoro aHamsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJjaHUs  TociefoBaTebHOCTeH. MOHOTOHHBIE
' HOCIIEI0BATEIBHOCTH
ApudmeTnueckass © TeoMeTpHuYecKas mporpeccud. beckoHedHO yObIBaromias
42 reomeTpuueckas mnporpeccuss. CyMMa OeCKOHEYHO YObIBAaIOLIEH TI'€OMETpUYECKOn
' nporpeccur. Popmyna CIOXKHBIX MNpoOLEHTOB. lcmons3oBanue mnporpeccuu it
pelIeHus peajJbHBIX 33124 MPUKIATHOTO XapaKTepa
5 MHoXecTBa U JIOTUKa
MHoxecTBo, omepauuu Haj MHoXecTBamMu. Jlumarpammel Oilnepa — Benna.
5.1 | IlpumeHeHue TEOPETHKO-MHOXKECTBEHHOIO armapaTta Uil OIHMCAHHUS PealbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PEIIEHNH 3aJ]a4 U3 JPYTUX Y4eOHbIX IPEIMETOB
5.2 | Ompenenenue, TeopeMa, CIeCTBUE, JOKa3aTEIbCTBO
11 KUIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 Uucna v BEIYMCIEHUSA
1.1 Hatypanbsable u nensie yncina. [Ipu3Haku 1eIMMOCTH LENIbIX YUCEN
1.2 Crernenb ¢ paliMoHaJIBHBIM TTOKa3aTesneM. CBOMCTBa CTEEHU
1.3 Jlorapudwm uncna. JleciTHuHbIe U HATypaIbHbIE JTOTapUPMBbI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [TpeoOGpazoBaHue BeIpAKEHHH, COAEPIKAIINX JIOTaprU(OMBI
2.2 [Ipeo6GpazoBanue BoIpaKeHH, COAEPKAIINX CTEIEHH C pAallMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [Toka3aTenbHbIE YpaBHEHMSI U HEPABEHCTBA
25 JlorapudmMuyeckrue ypaBHEHUS U HEPAaBEHCTBA
26 Cucrembl TMHEHHBIX ypaBHEHUN. Pelenne npukiagabix 3a/1a4 ¢ IOMOILIBIO CUCTEMBI
' JIMHEWHBIX YpaBHEHUI
2.7 CucTteMbl 1 COBOKYITHOCTH pallMOHAILHBIX YPaBHEHUI U HEPABEHCTB
28 [IpumeHeHue ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIIEHUI0 MaTEMaTHYECKUX 3a/1a4y
' W 3a71a4 U3 Pa3IMYHBIX 00J1acTel HAyKU U peajJbHON )KU3HU
3 OyHKIIUY U TpaduKu
Oynkuusa. Ilepuognueckue ¢yHkuuu. [IpoMexyTKH MOHOTOHHOCTH (YHKIIHH.
3.1 MakcumyMbl W MHUHHEMYMBI (GyHKIuH. HawOosbliee W HaMMEHbIIEe 3HAUYCHHUE
(GYHKIIMH HA TTPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIUHN, UX CBOMCTBA U rpadukn




3.3

[ToxazaTenbHas u norapupmuueckas GyHKIMU, UX CBONCTBA U IpapUKU

3.4 Hcnonb3oBanue rpadukoB GyHKIMHA JJIs PEIICHUS YPABHEHUN U JTMHCHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GpyHKIUH I UCCIIEIOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbl€ BO3HMKAIOT TPH PEIICHWU 3aJad U3 JpYyrux y4deOHBIX MHPEIMETOB U
peasibHOM KU3HU
4 Hauana maremaTnueckoro ananmsa
41 HenpepriBHble QyHKIIMH. MeTO HHTEPBAJIOB JJIsl PEILICHUS] HEPABCHCTB
4.2 [TpousBoanas pynkuuu. [I'eomeTpudeckuii 1 Gu3nUecKuii CMbICI POU3BOTHON
43 [TpousBoaHble »IEMEHTApPHBIX (YHKIHHA. DPOpPMYyJbl HAXOXAECHUS MPOU3BOTHON
' CYMMBI, TPOU3BEJIEHUS U YaCTHOrO (pyHKUMI
[IpumeHeHue NPOU3BOAHOM K HCCIENOBaHUIO (GYHKUUH Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoxaeHne HauOoJbIIero U HauMEHbIIEro 3HaueHus (QyHKLUU Ha
OTpE3Ke
IIpumenenne nponu3BOIHON JJIs1 HAXO0KICHHS HAWIYYIIErO PEIICHUs B MPUKIIAJHBIX
4.5 3ajayax, JJI1 ONpENEeJeHHs CKOPOCTH IIpolecca, 3aJaHHOro (opmysaod uiau
rpapukom
4.6 [TepBooOpa3znas. Tabmuia mepBoOOpasHBIX
47 WuTerpai, ero reomerpuueckuii 1 Gpusnueckuii cMbici. Beluncienue uHTerpana mo

dopmyne Hrrotona — JleliOnuna




ITPOBEPAEMBIE HA EI'S 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
IHPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Kon IIposepsieMble TpeGOBaHUs K NPeAMETHBIM pe3y/1bTaTaM 0CBOCHUSI
NpOBEPsAEMOro | OCHOBHON 00pa3oBaTeJIbHOM NPOrpaMMBbl CpeiHEro oouero
TpeOOBaHNUs o0pa3oBanus

Bnanenue wMeTomamMu JI0OKa3aTelbCTB, aNTOPUTMAMHU DEIICHUS 3ajady;
yMeHHe (QOPMYJIHPOBATH W OMNEPUPOBATH IMOHATHIMH: OINpPEACICHHE,
aKCHOMa, Teopema, CJIeICTBHE, CBOWCTBO, IPH3HAK, J0Ka3aTelIbCTBO,
paBHOCHJIbHBIE (POPMYITHPOBKH; MPUMEHSATh UX; YMEHHE (HOPMYIHpPOBATH
o0paTHOE W TPOTHBOIIOJIOKHOE YTBEPKICHUE, MPHUBOIUTH IMPUMEPHI U
KOHTPIPUMEPBI, HKCIIOJIB30BaTh METOJ MAaTeMAaTHYECKOW WHAYKIIUU;
IIPOBOJIUTH JIOKA3aTeIbHbIC PACCYXKACHHUS MPU PEIICHUH 3a/1a4, OLlCHUBATD
1 JOrMYECKYI0  IPaBUJIBHOCTh  PACCY)KICHUH; YMEHHE  OIEpPHUpPOBATh
MOHSATUSAMHU: MHOXXECTBO, IMOJAMHOXECTBO, OIEPAlMKM HaJ MHOXECTBAMHM,
YMEHHE HCIIOJBb30BaTh TEOPETHKO-MHOXKECTBCHHBIN  ammapar s
OIHCAHUS PEaJbHBIX MPOIECCOB M SIBJICHUN M MPH PEIICHUH 33]a4, B TOM
YUCIIe U3 JPYTUX YUICOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH TTOHITHIMH:
rpad, cBs3HBIN Tpad, 1epeBo, MUK, rpad Ha TUIOCKOCTH; YMEHUE 3a]1aBaTh
U OINHKCBHIBATH rpadbl pa3IMYHBIMH CIIOCOOAMU; UCIOB30BaTh T'padbl pu

pellIeHnH 3a/1a4

YMeHrne onepupoBaTh MOHSATHUSMHU: HATYPabHOE YHCIO, IIEJI0€ YHCIIO,
CTEIIeHb C LEJIBIM ITOKa3aTesieM, KOPEeHb HATypaJIbHON CTENEHH, CTENCHb C
palMOHALHBIM TTOKa3aTelleM, CTENEHb C JEHCTBUTEIBHBIM IOKa3aTeleMm,
jgorapuM 4YKcClia, CHHYC, KOCHMHYC W TAaHI'€HC MPOU3BOJILHOI'O 4YHCIIA,
OCTaTOK MO MOJYJI, pPalMOHAIBHOE YHUCIIO, HUPPAIMOHAIBHOE YHCIIO,
MHOXKECTBA HATYPAJIbHBIX, I[€JBIX, pAIMOHAIBHBIX, J[€HCTBUTEIBHBIX
2 YHCell; YMCHHE UCIIOIh30BATh IPU3HAKU JSTMMOCTH, HAMMCHBIIUH OOIIHIA
JeUTEb ¥ HaWMEHbIee O00Ilee KpaTHOe, airoput™M EBkimaga mpu
pELICHUH 3aJ1a4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3UIIMOHHBIMH CHCTEMaMHU
CUHCTICHHSI; YMEHUE BBIMOIHITH BBIYMCIICHUE 3HAUCHUN U MTPeodpa3oBaHus
BBIpQXKCHUN CO CTEMeHsMH W Jorapupmamu, mpeoOpazoBaHUs APOOHO-
palMoOHANBHBIX ~ BBIPAKEHUH; yYMEHHE  ONEpPHpPOBATh  IMOHATHUSIMHU:

MoCJICA0BaTCIbHOCTD, apI/I(i)MeTI/ILIeCKaH nporpeccus, TIrcoOMCTPHUYCCKAIL




nporpeccusi, OeCKOHeuHO YOBIBalINas TeoMeTpuuecKkas MpPOrpecCus;
YMEHHE 3a/laBaTh IIOCIEIOBATEIbHOCTH, B TOM 4YHCIE C MOMOUIBIO
PEKYpPPEHTHBIX (HOpPMYI; YMEHUE ONMEPHPOBATH MOHATUSIMU: KOMILIEKCHOE
YHUCIIO, CONPSIKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJIb W apryMeHT
KOMIUIEKCHOTO  4ucna, (GopMa  3amMcd  KOMIUIEKCHBIX — YHCel
(reomeTpuueckasi, TPUTOHOMETpPHYECKass © anreOpandveckas); YMETh
IPOU3BOJUTE apU(PMETHUYECKHE IEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
IPUBOAMUTH NMPUMEPHI UCIOJIb30BAHUS KOMIIJIEKCHBIX YMCEJl; OEpUPOBATH
HNOHATUAMHU:  MaTpuma 2x2  u  3X3, omnpeneiauTenb  MaTpHILIbI,

TCOMCTpPHUY €CKHMU CMBICII OIMPECACINUTECIIA

YMeHue onepupoBaTh IMOHATUSMHU: pPALUOHANIBHBIC, HPPALMOHAIBHEIE,
IIOKa3aTeNIbHbIE, CTEIEHHbIE, Jorapu(@MUUecKue, TPUTOHOMETPUUECKUE
YPaBHEHMS M HEPAaBCHCTBA, HUX CUCTEMBbl; YMEHHE OIIEPUPOBATH
HOHATUAMU: TOXJECTBO, TOXAECTBEHHOE Npeo0pa3oBaHUE, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMa YPaBHEHHM M HEPABEHCTB, PABHOCUJIbHOCTH
YpPaBHEHMII, HEpPAaBEHCTB M CHCTEM; YMEHHE pellaTb YypaBHEHUS,
HEPAaBEHCTBA W CHCTEMBl C IIOMOIUBIO PA3JIMYHBIX INPUEMOB; pEIIATH
YPaBHEHMs, HEPABEHCTBA M CUCTEMBl C IApaMeTpPOM; NPUMEHSITh
YPaBHECHMS, HEPAaBEHCTBA, UX CHUCTEMBI Ui PELICHUS MAaTEMaTHYECKUX

3a/1a4 ¥ 3a]1a4 U3 pa3IMuHbIX 001acTell HAYKU U pealbHOMN KU3HH

YMmeHue omnepupoBaTh TMOHATUSAMHU: (DyHKUUSA, UYETHOCTH (YHKIIHH,
HNePHOANYHOCTh (YHKIUH, OrPAaHMYEHHOCTh (YHKIUH, MOHOTOHHOCTH
GyHKIMH, 3KCTpeMyM (yHKIWH, HauOoJiblllee W HAaWMEHbIIee 3HAYECHUS
(GYHKIMM Ha NPOMEXYTKE, HenpepblBHAsT (DYHKILUS, aCUMIITOTHI I'paduka
¢byHkuMu, mepBas U BTOpas MPOU3BOAHASA (PYHKLIUHU, T€OMETPUUYECKUN U
bu3MYeCKHii CMBICT TPOM3BOJHOW, TEpPBOOOpa3Hasi, ONpeaeIEHHBINA
UHTErpall; yMEHHE HaXOIUTh AaCUMOTOTHI Tpaduka GyHKIMM;, yMeEHUE
BBIUMCIATh  IPOU3BOJHBIE  CYMMBbI, IPOM3BEIEHHUS, YAaCTHOIO U
KOMIO3UIMKM (YHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Ipaduky
(GyHKIMM; yMEHHE HaXOAMTb IPOU3BOJHBIE AJIEMEHTAPHbIX (YHKIUM;
YMEHHE WCIOIb30BaTh MPOU3BOAHYIO [UIsl HCCIENOBaHUs (QYHKIIHH,
HaXOJUTh HaWOOJNbIIME M HAUMEHbIIME 3HAaueHHs (QYHKUUH; CTPOUTH
rpadKd MHOTOYJICHOB C HCIOJIb30BaHUEM ammapaTa MaTeMaTH4YeCKOro
aHaIu3a; NPUMEHATh MPOU3BOJHYIO JUIA HAaXOXKACHUS HAWIY4IIEero
pelieHuss B MPHUKJIAIHBIX, B TOM YHCIE COLHUAIbHO-3KOHOMMYECKHX U

(1)I/I3I/ILICCKI/IX jajgadax; HaXOAWTH IIOIaan Hu 00BEMBI (bI/Ipr C IMIOMOIIIBIO




HHTCI'pajia;, IMPUBOAWTL HNPUMEPbBI MATEMATHYCCKOI'O MOACIUPOBAHUA C

MOMOIIBI0 U (P epeHITNaNbHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATUSAMU: FpapuK QYHKIMH, 0OpaTHas QYHKIIHS,
KOMIIO3UIIMS (PYHKIUH, JIMHCHHAs (QYHKIWSA, KBaaApaThyHas (QyHKIIHS,
panuoHanbHas (yHKIMSA, CTeneHHas (YHKIHS, TPUTOHOMETPUYECKHE
byHKIMHU, OOpaTHBIE TPUTOHOMETpHUYECKHE (YHKIMH, TOKa3aTelbHAs U
gorapugmMuyeckas (QYHKIUH, YMEHHE CTPOMTh TpadUKd W3yYEHHBIX
¢yHKUMHA,  BBIMOJNHATH  IpeoOpazoBaHus  rpadukoB  QYHKIMIA,
UCIIOJIb30BaTh I'pauKky A1 M3Y4YeHUs MPOIIECCOB W 3aBUCHUMOCTEH, TPU
pelIeHnu 3aJad W3 JPYrux y4deOHBIX MPEeIMETOB M 3aJad W3 peajbHOM
KHU3HH, BBIpaXaTb (QOPMYyJIaMH 3aBUCHMOCTH MEXIY BeIHYHHAMH,
UCIOJb30BaTh CBOWCTBA M rpaduku (QYHKUUN A pelleHUs] YpaBHEHMH,
HEpaBEHCTB M 33Jay C IapaMeTpamM; H300pakaTh Ha KOOPIMHATHOMN

IIJIOCKOCTHU MHOKECTBA peI_HCHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIC 3aJa4d pa3HBIX TUIMOB (B TOM 4YHCIE Ha
IPOIIEHTHI, O U YacTH, Ha JBI)KEHUE, padOTy, CTOUMOCTh TOBApOB U
yCIyT, HAJOTH, 3a7a4i U3 00JacTH YHpaBJICHUs JTUYHBIMH U CEMEHHBIMU
¢uHAHCAaMM); COCTABIATh BBIPAKEHUS, ypaBHEHHS, HEPABEHCTBA M HX
CHUCTEMBI IO YCIOBHIO 3aJadyH, HMCCIEJ0BAaTh IOJIYYEHHOE pEIICHHUE U
OIICHMBATh TMPABIOMOMOOHOCTh PE3yJbTAaTOB; YMEHHE MOJEIHPOBATH
pealbHbIE CUTyallUM Ha S3bIKE€ MaTeMaTHUKH; COCTABJSTh BBIPAXKEHMUS,
YPaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a7a4H, UCCIEA0BAThH
NOCTPOEHHBIE  MOJENTM C  HCIOJb30BAaHMEM  ammapara  airedpsl,

MHTEPIPETUPOBATH MOJyYCHHBIN PE3yIbTaT

YMeHue onepupoBaTh HMOHATHUAMU: CpeAHee apudMeTndeckoe, MeAuaHa,
HauOOJIbIIee U HAaNMEHBIIIEE 3HA4YCHUA, pasMax, OJUCICPCUAd, CTAHAAPTHOC
OTKJIOHEHME 4YUCJIOBOro Habopa; yMEHUE HU3BJIeKaTb, UHTEPIPETUPOBATH
UH(pOpPMAILUIO, MPEICTABICHHYIO B TabJMIaX, Ha AUarpammax, rpapukax,
OTpa)arolllyl0 CBOMCTBA pPeaJIbHBIX MPOLIECCOB U SBJICHUI; MPECTABISTh
uHbOpMAIMIO C T[OMOIIbIO Ta0dMII M JAWarpamMM; HCCIEA0BaTh
CTaTUCTUYCCKHUEC OAHHBIC, B TOM YHCJIC C HNPUMCHCHUCM rpa(bnqecmx
METOAOB U JJICKTPOHHBIX CPECACTB, Fpaq)I/ILIeCKI/I ucciaeaoBatb COBMECTHBIC

HaOJII0ACHUSI C TIOMOIIBIO JUArpaMM pacCEMBAHUS U IMHENWHOM perpeccuu

VYMmeHue onepupoBaTh MOHATUSAMHU: CIIYYaWHBIM ONBIT M CIy4alHOE

co0 bITUC, BCPOATHOCTDH CJ'Iy‘I&fIHOFO COGI)ITI/ISI; YMCHHUC BBIYHCITH




BEPOSITHOCTh C HCIOJb30BAHUEM TIpaUUYEeCKUX METOAOB; MPUMEHSThH
(GOpPMYJIbI CIIOKEHHSI ¥ YMHOXEHHsI BEPOSTHOCTEH, (OpMYyJy IOJHOMN
BEpPOSATHOCTH, GopMyiy bepHymmm, komOuHaTOpHBIE (PAKTBI U (HOPMYJIBI,
OLICHUBATh BEPOSITHOCTH pEAIbHBIX COOBITHH; YMEHHUE OIICPUPOBATH
MOHATUSIMU:  CJlydailHas BEJIWYWHA, pPACIpEACICHHE BEPOSTHOCTEH,
MaTEeMaTUYECKOEe OXUJaHHWE, IUCICPCHS W CTaHIAPTHOE OTKIOHCHUE
CIly4allHOW  BENWYWHBL, (QYHKIUU  paCIpelNeleHus ¢  IUJIOTHOCTH
PaBHOMEPHOTI'0, MMOKA3aTEIILHOTO U HOPMATBHOTO PACIPENCTICHHI;, YMCHIE
UCIONh30BaTh CBOWCTBA M3YUCHHBIX PACHpENEICHHN I PEIICHUs 3a/ad,
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIIUX YUCEI, METO/bI BHIOOPOYHBIX
UCCIICIOBAHUH; YMEHHE MPUBOAUTH TPUMEpPHl MPOSBJICHUS 3aKOHA
OOJIBIIMX YHCET B MPHPOJHBIX W OOIICCTBEHHBIX SIBJICHHUIX; YMEHHE
OIEPHPOBATh IMOHITHSIMH: COUYCTAHHE, TIECPECTAHOBKA, YUCIIO COYCTAHUH,
YUCIIO  IEepecTaHoBOK, OwHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOpPHBIC (aKThl M PACCYKICHUS JUIS PEHICHHs 3a]a4; OllCHUBATh
BEPOSITHOCTU PEANbHBIX COOBITHIA; COCTABIISTh BEPOSTHOCTHYIO MOJCIb U

WHTEPIIPETUPOBATD MTOJYUEHHBIN PE3YJIbTAT

YMmeHue omnepupoBaTh TMOHATHSIMH: TOYKAa, TNpsiMas, IUIOCKOCTH,
MPOCTPAHCTBO, OTPE30K, Y4, BEJIMUMHA yTJa, TUIOCKUI yroi, AByrpaHHbIHN
yroJ, TPEXTPaHHBIN yroj, CKpeluBarolmecs npsMble, NapamuiedIbHOCTh U
NEPIEeHIUKYJIIPHOCTh MPSIMBIX M IUIOCKOCTEH, Yroll MeXAy HIpsMbIMH,
YroJl MEKIy TMpsSIMOM ¢ IJIOCKOCTBIO, Yrod MEXAY TJIOCKOCTSIMH,
paccTostHUE OT TOYKH JO TIJIOCKOCTH, PACCTOSHHE MEXKIY MPSIMBIMU,
paccTositHue MEXIy IJIOCKOCTSMHM; YMEHHME HMCIOJIb30BaTh INPU PELICHUU
3a/1a4 U3y4yeHHbIe (aKThl U TEOPEMBbI IJIAHUMETPUHU; YMEHUE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOUIEr0 MHUPA; CTPOUTH MAaTEMAaTUYECKHE
MOJIENTH C TIOMOIIBI0 TEOMETPUUYECKUX TMOHITHH M BEJIMYHMH, PEIaTh

CBA3AHHBIC C HUMHU MMPAKTHUYCCKUEC 3a1a49U
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YMeHue onepupoBaTh MOHATHUAMU: IUIOIIAJL (UTrYyphl, 00BEM (uUrypsl,
MHOI'OIPaHHUK, IPAaBWIbHBIM MHOTIOI'PAaHHUK, CEYEHHE MHOrOIpPaHHHUKA,
Ky0, mapajulenenunesn, npu3Ma, NUpaMuaa, Gurypa M HOBEPXHOCTb
BpallleHns, LWIMHAP, KOHYC, map, cdepa, miomanab chepbl, MIIOMAIb
NOBEPXHOCTH TNHPaMUJbI, TPU3MBI, KOHyca, LUIMHApA, O00BEM Kyoda,
OpSMOYTOJILHOTO Mapajulefienunena, HUpaMubl, MPU3MBL, HWIMHIpA,
KOHYyca, Iapa, pa3BEpTKa MOBEPXHOCTH, CEUEHHS KOHyca M LMIMHJpA,

nmapajuiCJibHblI€ OCH HWJIKM OCHOBAHHWIO, CCUYCHUEC MIapa, IIJIOCKOCTD,




Kacaromasicst cdepsl, LMIMHIPA, KOHYCa, YMEHHME CTPOUTb CEUCHHE
MHOT'OTPaHHUKA, U300pa)kaTb MHOTOTPAHHUKHU, (UIYpPBI M MOBEPXHOCTH
BPALICHUS, UX CEYCHUS, B TOM YHCIIE C TIOMOIIbIO 3JIEKTPOHHBIX CPEICTB;
YMEHHME NPUMEHSATH CBOMCTBA I'€OMETPUYECKUX (UTYp, CAMOCTOSITENHHO
bopmMynMpoBaTh ONpeeeHNus n3ydaeMblX (GUTyp, BbIIBUTaTh TUIIOTE3BI O
CBOWMCTBAaX M IMpHU3HAKaX T'e€OMETpUYECKUX (GUryp, oOOCHOBBIBaTH WU
OIpOBEpPraTh MX; YMEHHE MPOBOAUTH Kiaccupukauuo ¢uryp mno
pasIMYHBIM TPU3HAKAM, BBIIOJHATE HEOOXOAMMBIE JIONOJHUTENIbHbIE

MOCTPOCHUS

11

YMeHue onepupoBaTh IMOHSATHUSIMU: JIBKEHHE B  IIPOCTPAHCTBE,
napauieNbHBI MEePeHOC, CUMMETpPUSl Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA0OUs, NOA00HBIE (UTYpBI; yMEHHE
pacro3HaBaTh paBHbIE M MOJOOHBIE (UIYPBI, B TOM YHCIE B IPHUPOJE,
MICKYyCCTBE, apXUTEKTYpE; UCII0JIb30BATh T€OMETPUYECKIE OTHOIICHHS TIPH
pelIeHuH 3ajad; HaXOOUTh TI'€OMETPUYECKHE BEIWYMHBI (IUIMHA, YTOJI,
IUI0IIA b, 00BEM) IPU PEIICHUHU 3aJad U3 IPYTruX y4eOHBIX MPEIMETOB U
U3 PEaJbHOW JKW3HU; YMEHUE BBIYHCIATH T'EOMETPUYECKHE BEITMUNHBI
(mmHa, yroJy, IUIOMAAb, OO0BEM, IJIOMIAJh IMOBEPXHOCTH), HCIIOJIB3Ys
U3y4eHHble (HOPMYJBI U METOJBI, B TOM YHCJE: IUIOLIA]b MOBEPXHOCTH
OUpaMUBI, MPU3MBI, KOHYCA, IMIMHApA, IUomans chepbl; 00bEM Kyoa,
IPSMOYTOJBHOTO —TMapajulefienunesa, MHPaMUAbL, TPHU3MBIL, HWIMHIPA,

KOHYCa, Il1apa; yMEHNE HaAXOJUTh OTHOILIIEHHE 00BEMOB MOAOOHBIX QUTYD
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VYmMmenue OIICpHUPOBATh MOHATHAMU: IPAMOYIOJIbHass CUCTEMa KOOpAWHAT,
BCKTOp, KOOpPAWHATHBI TOYKH, KOOPAWHATBHI BCEKTOpPA, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpAd Ha 4YHUCJIO, PaA3JIOKCHUEC BCKTOpa II0 633H0y,
CKaJIIpPHOC IIPOU3BCACHUEC, BCKTOPHOC IIPOU3BCACHUC, YIOJ MCKIY
BCKTOpaMH; YMCHUC HCIIOJIb30BATb BeKTOpHLIﬁ u KOOp,Z[I/IHaTHHﬁ MCTOA

AJiA pEIICHUS TCOMCTPUUCCKUX 3aaYd U 3a/la4d APYTUux y‘l€6HBIX npeaMeEToOB
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YMeHue BbIOUpaTh MOAXOMSIINN METOJ JIJISl PELICHUs 3aa4K; TIOHUMaHUE
3HAYMMOCTH MATEMaTUKH B HW3yYE€HUU NPUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB M SIBJICHUH; YMEHHE paclo3HaBaTh IPOSBICHUE 3aKOHOB
MaTeMAaTUKH B UCKYCCTBE, YMEHUE NMPUBOJUTH MPUMEPHl MATEMATHUYECKUX

OTKPBITUN POCCUICKOW U MUPOBOM MAaTEMATU4ECKON HAYKH




INEPEYEHD 9JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbBIX HA EID

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BeIUMCIEHUS
1.1 HatypanbHnble u nensie yncia. [IpusHaku 1emMMOCTH 1ebIX YHCel
12 Pannonanbubsie uucna. OOBIKHOBEHHBIE U JIECATUYHBIE JApOOH, TMPOILEHTHI,
' OeCKOHEUHBIE MTePUOANIECKUE IPOOH
13 ApudmeTrueckuil KOpeHb HaTypajbHOW cTemneHH. JlelicTBusA ¢ apupMeTHUYEeCKUMHU
' KOPHSIMH HaTypaJbHOHN CTETEeHU
14 Crenenb ¢ 1einbiM noka3atesneM. CTeneHs ¢ palMoHaIbHBIM oKa3zaTenaeM. CBoiicTBa
' CTEIeHU
15 CuHyc, KOCHMHYC W TaHI€HC 4YHUCJIOBOrO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'eHC YHCIOBOTO apryMeHTa
1.6 Jlorapu¢dwm uncna. JleciTuuHble U HATypaIbHbIE JIOTapHU(PMBbI
JelictBuTenpHbIe uKchaa. Apudmernueckue oOnepanud C  JICHCTBUTEIbHBIMU
1.7 gyucnamu. [1puOmkEéHHbIE BEIYUCICHNUS, TIPaBUiIa OKPYTJICHHS, TPUKUIKA U OLIEHKA
pe3yJibTaTa BEIUUCICHUN
1.8 [IpeoGpasoBaHue BHIpaXKEHUI
1.9 KomrmnekcHblie unca
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 Llenbie 1 1poOHO-paliMOHATBHBIE YPABHEHHS
2.2 HppanuoHanbHbie ypaBHEHUS
2.3 TpuroHomerpruyeckue ypaBHeHUs
2.4 [Toka3zaTenbHble U JorapudmMuyeckrue ypaBHEeHUS
2.5 [Tenbie u ApoOHO-paLIMOHAIbHBIE HEPAaBEHCTBA
2.6 HppanuoHanbHbIe HEPABEHCTBA
2.7 [Toka3zaTenbHble U JorapudmMuyecKue HepaBeHCTBa
2.8 TpuroHomerpudeckre HepaBeHCTBA
2.9 CHcTeMBbl U COBOKYITHOCTH YPaBHEHUI U HEPABCHCTB
2.10 YpaBHEHUS, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu
211 Martpuna cucteMbl IUHEHHBIX YpaBHeHHH. OnpeenuTens MaTPHUIIbI
3 OyHKIIUY U TpapuKu




OyHkims, crnocodsl 3amanus ¢yHkuuu. ['paduk Qyaknwu. B3zaumHO oOpaTHBIC

31 ¢ynkuu. Yérapie 1 HeuéTHBIC QyHKIUU. [lepuoandeckue GyHKIUHA
Ob6nacTp ompeneneHus M MHOXKECTBO 3HaueHU ¢ynkuuu. Hymu dynkuumn.
39 [IpomexxyTku  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (YHKIIHH.
' MaxkcumyMbl U MUHHMYMBI GyHkuuu. HauOosbliee M HauMeHbIIee 3Ha4YCHHE
(GYHKIIMM HA TPOMEXKYTKE
33 CrenenHass (QyHKUMsS € HaTypaJbHbIM M LeJIbIM Toka3areieM. EE cBoiictBa u
' rpacuk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHH
3.4 Tpuronomerpuyueckue QyHKIHH, UX CBOWCTBA U rpauKu
3.5 ITokazaTenbHas u norapupmudeckas GyHKIMH, UX CBONCTBA U IpapUKu
36 Touku paspeiBa. AcuMnTOTHl TpadukoB GyHkumid. CBoiicTBa  (YHKIHH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocnemoBaTtenbHOCTH, CIIOCOOBI 3aJaHuUs MOCJIEN0BATEILHOCTEN
3.8 ApudmeTrueckas U reomerpudeckas nporpeccuu. opmMyiia ClI0KHbBIX POLIEHTOB
4 Hauana maremaTtnueckoro aHanmsa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoaHbIC 2JIEMEHTAPHBIX (YHKIIUH
[IpumeHeHue MpPOU3BOJHOM K HCCIEAOBAaHUIO (YHKIHH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxxeHrne HaubobIIero ¥ HauMEHbIIEro 3HaueHUs! QYHKIMM Ha
OTpe3Ke
4.3 [TepBooOpasHas. MuTerpa
5 MHoOXkecTBa U JIOTUKa
5.1 MHoxecTBO, onepaiuy HaJ MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTE 1 cTaTHCTHKA
6.1 OmnwucarenbHas CTATUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 Teomerpust
7.1 durypsl Ha MJIOCKOCTU
7.2 IIpsiMbIe ¥ MIITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena 1 MOBEPXHOCTH BpALLEHUS
7.5 KoopauHats! v BEKTOPBI




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anre0pa 1 Hauajga MaTeMaTH4YecKoro ananmza. 10 kiacc: ydeOHUK JIst
o011e00pa3oBaT. opranu3anuii : 6a3oBbIi ¥ yrayo:1. yposau/[FO.M. Kossirum,
M.B. TkaueBa, H.E. ®enoposa , M.U. llladbynun].- M. : IIpoceemenue, 2020.
AnreOpa 1 Hauajga MaTeMaTHIeCKOro anaimza. 11 kimacc: yaeOHuK Jist

o01meoOpas3oBart. opranu3anui : 6a3oBbiid 1 yriyou. yposau/[HO.M. Komsirus,

M.B. TkaueBa, H.E. ®enoposa , M.U. lllabynun].- M. : IIpoceemenue, 2020.

METOANYECKHUE MATEPHUAJIBI J1JI51 YUUTEJISA

MATEMATUKA (yrnyOnennslii ypoBens) Peamuzarust TpedoBannii ®I'OC
CpeHero o0I1ero oopa3oBaHus: MeToarIecKoe ocooue s yuurens / [JI. O.
Pocnoga, E. E. Anekceesa, E. B. byniko]; mox pex. JI. O. Pociosoii. — M.:

OI'BHY «UHCcTUTYT cTpaTeruu pa3BuTusi oopazoBanus», 2023

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

edsoo.ru ; https://edsoo.ru/rabochie-programmy/ ; https://edsoo.ru/konstruktor-
rabochih-programm/;https://edsoo.ru/mr-matematika/ ;
https://edsoo.ru/metodicheskie_videouroki/ ; resh.edu.ru; yau.ru; fipi.ru ;

nsportal.ru ; infourok.ru.









