MMHUCTEPCTBO MPOCBEILEHUSI POCCUCKOI ®EJIEPALIUU

MunucrepcTBo o0pazoBanus CBepaJIOBCKOM 00J1aCTH
Ynpasjienue o0pa3oBaHusi ApTeMOBCKOI0 MyYHHIIHIIAJIBHOI0 OKPYra
MBOY "COLI Ne 10"

PACCMOTPEHA YTBEPXKXJIEHA

Ilenarornuecknm
COBETOM

[Ipotokomn Nel
oT «28» aBrycta2025 1.

PABOYASI TIPOTPAMMA
(ID 7378924)

Y4eOHOro npeamera «AJjiredpa v Ha4YaJIa MATEMATHYECKOT0 AaHAJIU3A.
Yriay0JieHHbIi YPOBEHDb)

u1s oOyyvaromuxces 10 — 11 kmaccoB

BpremoBckuii 2025



INOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIll Kypc «Auredpa W Hayajla MaTeMaTHYECKOI'O aHAJIN3a» SBISIETCS
OJIHUM M3 HauOoJsiee 3HAYMMBIX B MPOTrpPaMME CpEIHEro oOuiero oOpa3oBaHUA,
MIOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHEYMBAECT MHCTPYMEHTAIbHYIO 0azy AJis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, & C JPYroi CTOPOHBI, (OpMHUPYET
JIOTHYECKOe U aOCTPaKTHOE MBIIUICHUE O0yUYaIolUXCsi Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOEHUSI MH(POPMATUKHU, OOIIECTBO3HAHNUS, HICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax AaHHOro yuyeOHOro Kypca oOydaromuecs OBIIAJIEBaIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (QOpMyIHpYyeT CBOH
JOCTHKEHHS B MAaTEMaTH4YeCcKol (hopme.

VY4eOHblif Kypc anreOpbl M Hayal MAaTeMaTHYECKOTO aHaIn3a 3aKjaj(bIBacT
OCHOBY Ul YCIIEIIHOTO OBJIAJICHUS 3aKOHAaMHU (U3HMKH, XUMHH, OHOJIOTHH,
NOHMMAaHUSl OCHOBHBIX TEHJICHIMI Pa3BUTHUS SKOHOMHMKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BAaTh UX ISl JAlbHEHIIEro oOpa3oBaHUS U B
IIOBCEIHEBHOM XM3HU. B TO ke Bpemsi oBiajgeHHE aOCTPaKTHBIMU U JIOTMUECKU
CTPOTMMH KOHCTPYKIUSIMHU anreOpbl M MaTeMaTHYECKOIO0 aHall3a pPa3BHUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JOKa3bIBAThH
YTBEPKJICHHUS C TOMOILIBI0 MHIAYKUWUA U PacCyXIaTh NEAYKTHUBHO, HUCIIOJIb30BaTh
00001IIEHNE W KOHKpPETU3allMl0, aOCTparupoBaHWE M aHAIOTHIO, (OpMHUPYET
KpEaTUBHOE U KPUTUYECKOE MBILLUICHUE.

B xone m3yueHus yuyeOHOro kypca «Anredpa u Hayaiza MaT€MaTUYECKOIO
aHaIM3a» OOyYarolIUecs IMOJY4YaroT HOBBIA OIBIT PEIICHHs MPUKIAAHBIX 3a/1ad,
CaMOCTOSITEJIBHOTO MOCTPOEHUsSI MAaTEMATHYECKUX MOJEIIEN PEAbHBIX CUTYallWH,
UHTEPHPETAllMd  IIOJIy4CHHBIX  PELICHUM, 3HAKOMATCA C  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIpUPOJE, HAyKe U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITHSMU U UX aBTOPaMHU.

VY4eOHblii Kypc o0nanaeT 3HAYUTEIbHBIM BOCIHUTATENbHBIM MOTEHIIHAIIOM,
KOTOPBIM peanu3yeTrcsi Kak 4Yepe3 Yy4eOHBbI MaTepuajn, CHocOOCTBYIOIIUN
(OpMHUPOBAaHNIO HAYYHOI'O MMPOBO33PEHMSI, TaK M Yepe3 CHeuuuky ydyeOHOH
NESATENIbHOCTH, TpeOYIOIEH MPOJOJKUTENIbHONM  KOHUEHTpAalUd BHUMAHMS,
CaMOCTOSATEJIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 IOJYyYEHHBIN
pe3yJIbTar.

B ocnoBe wmetommku oOydeHus anreOpe M HayalaM MaTeMaTH4YeCKOro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN NPUHIUI 00yUYEHHUSL.

B crpykrype yueOHOro kypca «Auredpa M Hadajga MaTeMaTH4YECKOIro
aHaJIM3a» BBIIEIEHBI CIEIYIOIUE COAEPKATEIbHO-METOAUYECKUE TuHUN: «Yucna
U BhIYUCIICHU», «DyHKINK U rpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTE€MaTU4YeCcKoro aHamu3a», «MHoxkecTBa M JIOTHKa». Bce OCHOBHBIE



COJIEP/KATENbHO-METOANYECKNE JIMHUM H3YYalOTCSl Ha NPOTSHKEHUM JBYX JIET
o0y4yeHMsI Ha ypOBHE CpEAHEro oOuiero oOpa3oBaHMs, €CTECTBEHHO JIOMOJIHSASA
JpyT Ipyra U MOCTETNEHHO HACHIIIAsCh HOBBIMH TeMaMM W pazaenamu. JaHHBIHA
y4eOHBI KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJIEp’)KaHUE HECKOJIbKMX MaTeMaTHYeCKMX JUCHMIUIMH, TAaKUX Kak anreodpa,
TPUTOHOMETPHS, MAaTEMaTHUECKUN aHAINU3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBIJIAJIEBAIOT BCE Ooliee
IIMPOKUM MATEMaTHYECKUM allapaToM, Y HUX MOCIEeI0BATEIbHO POPMUpPYETCS U
COBEpLICHCTBYETCSI YMEHUE CTPOUTh MaTeMAaTUYECKYH0 MOJENb peajJbHOU
CUTyallu, IPUMEHATh 3HaHUs, NIOJyYEHHBIE NIPU U3YyYEHUHU Y4eOHOTo Kypca, AJis
pEeLIEHHs CaMOCTOSATENIBHO C(HOPMYIMPOBAHHON MaTEMAaTUYECKOM 3a/1au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenbHO-MeTOAMYECKasT JTUHUS «YKClIa W BBIYMCICHUS) 3aBEpIIacT
(opMupOBaHNE HABBIKOB MCHOJIb30BAaHUS JAEUCTBUTEIBHBIX UMCEN, KOTOPOE OBbLIO
HA4aTo Ha YPOBHE OCHOBHOIO 0011ero oopasoBanus. Ha ypoBHe cpenHero oouiero
oOpa3oBaHusi 0coboe BHHUMaHue yneisercss  (OPMUPOBAHUIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHHUM, BKJIIOYAIOMIMX B C€Osl MCIOJIB30BAHUE PA3TUYHBIX
¢opM 3amucu 4yucia, YMEHHUE JeNaTh MNPUKHUJIKY, BBIIOIHATH NPUOINKEHHBIE
BBIUMCJIEHMS], OLIEHUBATh UYUCIIOBBIE BBIpaXXEHUs, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYyYaroIIMMCsI MHOYKECTBA HaTypajbHbIX, IIEJIbIX,
pallOHANbHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakJaoM H3 3TUX MHOXECTB paccCMaTpUBAIOTCA
CBOMCTBEHHbIE €My cleUU(UUYECKUE 3aJaud M OIEepaluu: JIeJIEHHE Haledo,
OIEpUPOBAHUE OCTAaTKaMU HAa MHOXKECTBE LIEJBIX YHCEN, OCOOble CBOWCTBA
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCEeN, apu(METHUECKUE OMEpaliu, a TaKkxke
U3BJICUCHUE KOPHS HATYpaJbHOM CTETNEHM Ha MHOXKECTBE KOMILJICKCHBIX YHCEIL.
bnaromapsi mocienoBaTeNbHOMY pacIIMPEHHIO Kpyra HCIOJB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOKHOCTSIMM UX HPUMEHEHUS JUIsl PELICHUs pa3IUYHbIX 3ajad
dbopMupyeTcsi IpeaCcTaBICHUE O €IUHCTBE MATEMAaTUKH KaK HayKd W €€ pojH B
IOCTPOCHUH MOJIeNIeH pealbHOT0 MHpa, HIMPOKO HCIOJIB3YIOTCS 0000IIeHue U
KOHKpETHU3aIHsL.

Jluaust «YpaBHEHHS U HEPABEHCTBA» PEATU3YETCS Ha MPOTSIKEHUH BCETO
oOyueHHsT Ha YPOBHE CpEIHEro ooOuero oOpa3oBaHMsl, MOCKOJIBKY B KaKIOM
pasnene Ilporpammbl NperycMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3afad. B
pesyibrare oOydaroIluecss OBJaJEBalOT PA3IUYHBIMM METOJaMM  peleHUs
palMoOHAJIbHBIX, HMPPALMOHAIbHBIX, IIOKA3aTENbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHEHUM, HEPABEHCTB M CHUCTEM, a TaKXe 3ajad,
cojepkaux mapameTpbl. llomyueHHblE yMEHHUS LIMPOKO HCIOJIB3YIOTCA IIpU
UCCIIEIOBAaHUH (DYHKIIUN C TMOMOIIBIO MPOU3BOHOM, MPU PELICHUH MPHUKIAIHBIX



3aJ1a4 U 3a]a4 Ha HaXO)kKJIeHUE HauOOJbIINX U HAMMEHbIIUX 3HAYEHUN (QYHKIMH.
JlanHasi comeprkatenbHasi IMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMONHATH  pacu€Tel 1o  (Qopmyrnam, mpeoOpa3oBaHus  pPaLUOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAXKCHUM, a TAaKXE BBIPAKEHUH,
CoJIepKalluX CTeNeHu M Jjorapupmel. brarogaps u3ydeHUro anreOpanyecKkoro
Marepruajia  IPOUCXOAWT  JAJbHEWIIEE  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
aOCTPaKTHOTO MBIIUICHUS OOYyYaromuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxneHuid, paboOTel ¢  CHUMBOJBHBIMH  (QopmMamH,  MPEACTABICHUS
3aKOHOMEPHOCTEN M 3aBHCHUMOCTEHl B BHJIE€ PAaBEHCTB U HEPABEHCTB. Ajredpa
npegaraeT  d(QQEKTUBHbIE HHCTPYMEHTBHl I PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJISJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
SI3bIKA HAYKHU.

ConepxxarenbHo-MeTOAMYEeCKass JHHUA «DYHKIUH © TpaduKu» TECHO
HEepeIIeTaeTcsd ¢ APYTMMH JIMHUSAMU Y4e0OHOro Kypca, IMOCKOJIBbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIIEI0BATEIbHOCTh N3YUEHUS MaTeprana. M3ydenue CTeneHHou,
MOKa3aTeNbHOM, TIOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHA, UX CBOWCTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKUMN JUIS pelIeHus 3a7ad U3 JPYTuX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HHU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEIICHHEM ypaBHEHUH M HepaBeHCTB. [Ipum 3TOM OonblIOe BHUMAaHHE
yaensiercs: GOpMUpPOBAaHUIO YMEHHUS BbIpakaTh (OpMyJIaMU 3aBUCUMOCTU MEKIY
pa3MYHBIMA BEJIMYMHAMH, HCCIENOBATh MONyYCHHbIE (DYHKIIHMHU, CTPOUTH HX
rpadguku. MaTepuan 3Tol conep)KaTeIbHON JIMHAK HaIleJIeH Ha Pa3BUTHE YMEHUU
Y HABBIKOB, ITO3BOJIIIOIIMX BBIPAXKaThb 3aBUCHMOCTHM MEXJy BEJIMYMHAMH B
pazimuHoOi dopMme: aHATUTHYECKOM, Tpaduyeckoi u ciioBecHo. Ero msyuenwue
CHOCOOCTBYET pa3BUTHUIO aJITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
00001IIEHUIO 1 KOHKPETU3AILIUU, UCTIOJIB30BAHUIO aHAJIOTUH.

CopepxarenpHass nuHuA «Havana mMareMarnyeckoro a”ajnsa) IO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYyI KAK MATEMaTHUYECKUX, TaK W NPUKIAAHBIX 3a/1ad,
JOCTYITHBIX OO0yYaromuMcs, TaK KaK y HHUX MOSBIISIETCS BO3MOXXHOCTb CTPOUTH
rpaduKy CIOXHBIX (DYHKIMHA, OMPENEeNiaTh WX HAUOONbIIME W HAUMEHBIINE
3HAYECHHs], BBIYUCIATH IUIOMIAAU (GUTYp U OOBEMBI TEJ, HaXOAUTh CKOPOCTH U
YCKOpPEeHMsI IpoleccoB. JlaHHas conep:kareibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHHUS MATEMaTHUYECKUX MOJENEH pealbHbIX CHUTYyaluH,
IIO3BOJIIET HAXOJWTh HAWIyYIIee pPEUIEHWEe B IMPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-DKOHOMHYECKHUX, 3a/1a4yaXx. 3HAKOMCTBO C OCHOBAMU MaTEMaTUYECKOI0
aHaJlM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOrO, (OPMaNbHO-JIOTUYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHMH paclO3HABATh IPOSIBICHUS
3aKOHOB MaTEMaTHKU B HaykKe, TEXHMKE M HUCKyccTBe. OOydaromuecs y3HaAKT O



BBIJIAIOIIUXCS pe3yJIbTaTax, MOJYYEHHBIX B X0JI€ Pa3BUTHSI MAaTEMAaTHUKHU KaK HayKH,
1 00 UX aBTOpax.

CopepxaTenbHO-MeTOANYECKas: TUHUSA «MHOKECTBA M JIOTHKa» BKIIIOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB U MATEMaTHYECKOM JIOTHMKU. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYPC MIKOIBHOM MaTeMaTUKU
U TpeyiaraloT Hambosee YHUBEPCATbHBIA S3BIK, OOBEIUHSIOUINI BCE pa3nesbl
MaT€MaTUKU M €€ TPWIOKEHUH, OHHU CBS3bIBAIOT pPa3HbIE MaTEMaTUYECKHE
JUCUUIUIMHBL W WX MpWIOKEHHd B eauHoe wnenoe. [losTomy BakHO nath
BO3MOXKHOCTh OOyYaromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MaTEMaTUKH W HCHIOJb30BATh €ro JJIs BBIPAKEHUS CBOUX MBICIIEH.
Jpyrum BaXXHbIM [PU3HAKOM MaTEMaTUKH KaK HayKd CJeayeT IpU3HaTh
CBOMCTBEHHYIO €U CTpOroctb OOOCHOBAaHMM U CIIEIOBAHHE OMNpPEACIEHHBIM
npaBWiaM  IMOCTPOCHMSI  JOKa3aTeIbCTB.  3HAKOMCTBO C  3JEMEHTaMU
MaTEMaTUYECKOM JIOTUKM CIOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBIILICHUS
00y4Jaronuxcsi, T03BOJISIET UM CTPOUTH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKUX
npaBuil, POPMUPYET HABBIKK KPUTUIECKOTO MBIIIICHUSI.

B yuebHOM Kkypce «Anrebpa M Hayala MaTeMaTUYECKOTO aHaIH3a
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYE€CKOTO MOJICTUPOBAHMS, KOTOPHIE IMPU3BAHbBI
crocoO0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOEHHUS MOJENEH peaTbHbIX
CUTyaIlMii, HCCIEOBaHUS AITHUX MOJENIEeH ¢ MOMOIIbI0 amnmnapara aireOpsl u
MaTEMaTUYECKOI0 aHajdu3a, WHTEPIpPETALMH MOJYyYEHHBIX pe3yJapTaToB. Takue
3aJIaHUA BIUIETEHBI B KAXK]IbII U3 Pa3[eioB MPOrpPaMMBbl, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HMCIOJIb3YeTCs JIs pelieHus MpUKIaAHbIX 3anad. [lpu
pElICHUH  peabHbIX  NPAKTUYECKUX  3ajJady  oOydarouiuecs  pa3BUBAIOT
HAOJI0IaTeIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
WCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  IPOOIEMy.
HestenbHOCTh 1O (OPMUPOBAHMIO HABLIKOB PEIICHHS MPUKIAIHBIX 3a7ad
OpraHu3yeTCcs B MpoIlecce U3yUeHUs BCceX TeM yueOHOro Kypca « Anredpa u Havasna
MaTEMaTUYECKOIO aHaJIU3a».

Ha wusydenmne yuebHOro kypca «Anrebpa W Hayala MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 xmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 Jaca B HEJIEINIO).



COJEPXAHUE OBYYEHUA
10 KITACC

Yuciia u BBIYMCTICHUS

Panmonaneupie yucna. OOBIKHOBEHHBIE M JECATHUYHBIC JIPOOH, MPOIICHTHI,
OeckoHeuHble Mepuoanyeckue Apodu. I[lpumenenue apoOel U MPOLEHTOB IS
pelIeHUs NPUKIAAHBIX 3aa4 U3 Pa3JIMYHbIX OTPACIEd 3HAHUN U PEabHOM )KU3HH.

JlelicTButenbHble 4ucna. PanuoHanbHblE W UPpAlMOHAIBHBIE YHCIA.
Apudmernueckre  onepanud ¢ JCUCTBUTENbHBIMH  YHCIaMd.  Moayib
JENUCTBUTEIHLHOTO YKUCia U ero cBoicTBa. [IpuOnmkE€HHbIC BHIYUCIICHHUS, TIPABUIIA
OKpYTJICHHUS], IPUKHUJIKA U OLICHKA PE3YyJIbTaTa BEIYMCICHUM.

Crenenp ¢ 1enbIM  nokazareneM. buHom Heiorona. Hcnoabs3oBanmue
MOJIXOJAIICH (POPMBI 3aUCH TIEHCTBUTEIBHBIX YHCEN ISl PEIICHUS MTPAKTHIECKUX
3a/a4 U MPEJICTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHp € palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapupma. JlecaTnyHble W HaATypalibHbIC
Jorapu@mel.

CHHyC, KOCHMHYC, TaHI€HC, KOTAaHT'€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC,
aPKKOCUHYC M ApKTAaHT'€HC YUCJIOBOTO apTyMEHTA.

YpaBHeHMS U HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHbIE IpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHHs. PaBHOCWUIIBHBIE YpaBHEHUSI M ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelLICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEUICHHSI LEIBbIX U APOOHO-PAIMOHATFHBIX YpaBHEHUH U
HEpaBEHCTB. MHOrowieHbl OT OJHOW NEepeMeHHOW. JleneHue MHOrousjeHa Ha
MHOIOYJIEH ¢ ocratkoM. Teopema be3dy. MHOrounessl C  LEIbIMU
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPKAIIUX CTETICHU U KOPHH.

WppaunoHanbHble YpaBHEHUSI. OCHOBHBIE METO/IbI penieHus
UPpaLlMOHAJIbHBIX YPaBHEHUH.

[Toka3zarenbHble ypaBHEHHs. OCHOBHBIE METO/BI PELICHHS MMOKAa3aTEIbHBIX

YPaBHECHU.

[IpeoOpa3zoBaHue BbIpaXXEHU, COAEPKALTUX JTOTapU(MBI.

Jlorapudmuueckue YpPaBHEHHUS. OcHOBHbBIE METO/IbI pelIeHus
JorapuMUYECKUX YPABHCHUM.

OcHOBHbIE TPUTOHOMETPUYECKUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BhIpaKeHUM. PellieHre TpuroHoMeTpuuecKiux ypaBHEHUH.



Pemrenne cucrem JNMHEMHBIX ypaBHEHUW. MaTpuia CHUCTEMbI JIMHEWMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TreOMETPUYECKUN CMBICI H
CBOKCTBA, BBIUYHCIICHUE €r0 3HAYEHUs, TPUMECHECHUE ONPEACIUTENS Ul PEIICHUS
CHUCTEMBbl JIMHEMHBIX YpaBHEHUU. PelieHne MNpUKIAAHBIX 3aa4 C IOMOIIbIO
CHUCTEMBl JIMHEWHBIX ypaBHEHMH. lccinenoBaHne MOCTPOCHHOW MOJENIU C
ITIOMOIIBIO MATPHI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEAbHOM CHUTyalldd C MOMOIIBIO
YPaBHEHMM W HEpPaBEHCTB. lIpuMeHeHHe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 Pas3IMyHbBIX 00JacTel HayKu M peallbHOU
KU3HU.

DyHKIUHN U TPaPUKHU

Oynkuus, crnocoOsl 3agaHus (yHKIUU. B3auMmHO o00paTHbIe (QYHKIIHH.
Kommosummst  pyskruii. 'paduk  QyHKIMu. DnemMeHTapHBIE TPeoOpa3oBaHUs
rpauKoB GyHKIIHI.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hynu QyHkium.
[TpoMexyTku 3HaKOMOCTOSTHCTBA. UETHBIC U HeuéTHbIe GyHKIUU. [lepuoanueckue
¢ynkun. IlpomexxyTku MOHOTOHHOCTH (PyHKIMH. MaKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbosnbiee 1 HaumMeHsblee 3Ha4yeHus: QyHKIMHA Ha IPOMEXKYTKE.

Jluneiinas, kBaapaTU4yHasi W ApOOHO-TMHEHHAas (QYHKIUU. DJIeMeHTapHOe
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpadrKOB.

CrenenHasi pyHKIHS C HATypaJIbHBIM M IENBIM MoKa3zarenem. EE€ cBoiicTBa u
rpaduk. CBoiicTBa M Tpaduk KOpHS N-OM CTEMEHH Kak (PyHKIMH OOpaTHOM
CTEIEHH C HATYpaJIbHbIM [MOKA3aTEJIEM.

[TokazatenbHast u jorapupmuyeckas (yHKIHUUA, UX CBOMCTBA M TpaduKu.
HcnonpzoBanue rpadukoB GyHKIUHN OIS peICHUS] YpaBHEHHIA.

TpuronoMerpuueckass OKpYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GyHKIMIA YUCIOBOTO apryMEeHTa.

QOYHKIMOHAJIBHBIE 3aBUCMMOCTH B pEaJbHBIX IMPOLECCAX U SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havasa MmaTeMaTH4eCKOro aHAJIN3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBaTEIBLHOCTEH. MeTox
MaTeMaTUYECKOW HHAYKIIMU. MOHOTOHHBIE U OTPAaHUYEHHBIE MTOCIEA0BATEIbHOCTH.
Hcropusi BO3HMKHOBEHHS MAaTEMaTHYECKOIO aHalu3a Kak aHalih3a OECKOHEYHO
MaJbIX.

Apudmernueckast 1 TeOMeTpHUECcKas Mporpeccuu. beckoHeuHo yObIBaromiast
reoMmeTrpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpuuecKon
Nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. PopMylia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE TNPOTPECCHMH I PEIICHUS pEeajbHbIX 3a/ad
IIPUKJIATHOTO XapakKTepa.



HenpeppiBHble (QyHKIMM M HUX cBOWCTBAa. TOUKM pa3pbiBa. ACHMNTOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (pyHKUIMH HENpEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PEIICHUs HEpaBEHCTB. [IpuMeHeHue CBOICTB HENpPephIBHBIX
(GyHKIMI U1 perieHus 3a1ad.

ITepBast u Bropas npousBoaHble GyHKIUHU. Onpenenenne, reOMeTpUIeCcKuil u
buznyecKuit CMBICI IPOU3BOIHOMN. Y paBHEHHE KacaTenbHOM K rpaduky GpyHKIHU.

[IpousBogubie  snemeHTapHbiX  ¢yHkiuil.  [IpousBogHas  CyMMBI,
MPOU3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIHIA.

MHoskecTBa U JIOTHKA

MHOXeCTBO, omnepaluu HaJ MHOXKECTBAMM M MX CBOWCTBA. [lnarpammsl
Oitnepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUS pEeaJbHBIX NIPOLECCOB M SABJICHHWM, NPH PEHICHUH 3aJad U3 JAPYTHX
y4eOHBIX MPEIMETOB.

Omnpenenenne, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEICTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCUIIBHBIE YPABHECHHSI.

11 KITACC

Yucsia v BIYMCJIEHUS

Harypanbuble u nenble yncna. [[pumeHeHrne Npu3HAKOB JIEIMMOCTH LEJIbIX
qyuces, HauOonpmuik oOnui nenutens (nanee — HOJl) u HamMmeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:nto, anropurma EBkinaa juist pemeHus
3a]1a4 B LENbIX YHACIAX.

KommiekcHple 4ymcna. AnreOpandeckas W TPUTOHOMETpHUYECKas (POPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHUYecKHe Orepanud ¢ KOMIUIEKCHBIMU
yuciamMu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oi cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEJN JUIS PelIeHUs (PU3HMUECKUX U TCOMETPHUUECKHX 3a/1ad.

YpaBHeHMs U HEPABEHCTBA

CucremMma W COBOKYNIHOCTb YPaBHEHHWA M HEPABEHCTB. PaBHOCWIbHbBIC
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEl  TPUTOHOMETPUYECKHMX  ypaBHEHHH €  TMOMOIUIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpru4eCKUX HEPaBEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeIbHBIX W  JIOTApU(PMUICCKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palUOHAIbHBIX,
WPpaMOHATBHBIX, TTOKA3aTEILHBIX U JTOTaPU(PMUIECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMU.



[IpumMeHeHue  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEUICHUIO
MaTeMaTHYECKUX 3aJad M 3ajJad M3 pa3IUYHbIX OOJacTell HayKu WU peasbHOU
KW3HU, UHTEPIPETALMS ITI0JTyYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

['paduk xommozunuu ¢GyHKIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

['padmyeckue MeToAbl pelleHUs YpaBHEHMI W HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHUS 3a]1a4 C TapaMeTPaMH.

Wcnonb3oBanue rpadukoB (QYHKIUN JUIsI HCCIENOBAaHUS TPOIECCOB U
3aBHCUMOCTEH, KOTOpbhIE BO3HUKAIOT TMPH PEIICHUU 3a7ad U3 JAPYTUX Yy4eOHBIX
MPEIMETOB U PEATBHOM KU3HMU.

Hayana MaTeMaTH4eCKOro aHajamu3a

[IpumeHeHre MPOU3BOAHON K MCCIEAOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTh U
sKkcTpeMyMmbl.  Haxoxaenue  HauOodbIIer0 UM HAUMEHBIIETO0  3HAYEHUU
HEMpPEepHIBHON (YHKITMH Ha OTPE3KeE.

[IpuMeHeHne NPOU3BOJHOM U HAXO0XKACHUS HAWIY4dlllero pELICHHS B
NPUKIAIHBIX 3a/adax, UIsl ONPEACIICHUS CKOPOCTH M YCKOPEHHs Ipolecca,
3aaHHOTO (hOPMYIION Ui rpaduKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TiepBOoOOpa3HbIX. I[lepBooOpa3Hbie
aneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUs TepBOOOPa3HBIX.

WHurerpain. ['eomeTpuuecknii CMBICII HMHTErpasa. Brruncnenne
onpeaenéHHoro naTerpana mno gopmyne Hetotrona-Jleibuuna.

[IpumeHneHnue uHTErpajga A HAXOXKIEHUS IUlomaiel miockux ¢Guryp u
00BEMOB r€OMETPUUECKHX TEJI.

[Mpumepsr pemenuit auddepeHInanbHbIX ypaBHEHUH. MareMaTtudeckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOILIECCOB C TOMOLIBI0  AuddepeHInaTbHbIX
YPaBHCHUU.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYEBHOI'O KVPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MMO3HUIINH 00YJarOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  YJ€HAa  POCCHMCKOTO  OOIecTBa,  NPEICTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SIBICHUH,
npoLenyp TpakJaHCKOro oOiiecTBa (BbIOOPBL, OMPOCHI W JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMU HWHCTHUTYTaMH B COOTBETCTBUM C HX
GYHKIUSIMHA 1 Ha3HAYCHUEM;

2) IATPMOTUYECKOI0 BOCITUTAHUS

c(hOpMUPOBAHHOCTH POCCUNUCKON TPaXAAHCKON MJIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTEMAaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUAM POCCHMUCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYE€CKOW IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHMUE JYXOBHBIX IIEHHOCTEH pOCCUICKOro Hapojaa, CpOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO IMOBEJICHUS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUW HAyKH U JEATEIIbHOCThIO YYEHOTO0, OCO3HAHUE
JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETHUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHM, pacCyXI€HHI, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIEeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3n4YecKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh yMEHUSI MPUMEHATh MAaTEeMAaTHYECKUE 3HAHUA B
MHTEpecax 3I0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTHbIXa, peryisipHas (pu3ndecKas aKTUBHOCTH), (PU3UUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-030POBUTENBHOMN AEATEIBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYydy, OCO3HAHWE IICHHOCTH TPYAOTIOOWS, HHTEpEC K
paznu4yHbIM  chepaM  TPOPECCHOHAIBHONW  ACSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccu U peaqu30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHUIO U
CaMOOOpPa30BaHUI0 Ha MPOTSIKEHUM BCEW KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a/1a4y MaTeMaTUYeCKOW HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, ITOHUMAaHHUE BIIMSHUS
COIMATIbHO-D)KOHOMUYECKUX TMPOIECCOB HA COCTOSIHUE MPUPOJHOM M COLMATBLHON
Cpenbl, 0CO3HAHUE TJIO0ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OpUEHTAITHS
HAa TPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM I pemieHus 3amad B 00JacTu
OKpY’Kalolllel Cpejapl, IUIAHUPOBAHUE TIIOCTYIIKOB M OIICHKHM WX BO3MOMKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OOIIECTBEHHOM  MPAKTUKH, TOHUMaHHE
MaTeMaTHYECKOW HayKHW Kak c]epbl 4YeloBEeYeCKOW MAesATEeIbHOCTH, 3TaroB €&
pa3BUTHUS W 3HAYMMOCTH JUIS Pa3BUTHUS I[MBUJIM3AIMH, OBJIAJIEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypOl Kak CpEICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTebHbIC YHUBEPCATbHBIC Y4eOHbIC 1eiiCTBUSA

ba3oBble Jjoruyeckue aeicTBus:

BBIBILITD M XapAKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKH MATEMaTUYECKUX
OOBEKTOB, MOHATUM, OTHOLICHUM MEXIy MNOHATHSIMH, (OpPMYJIUPOBATH
olnpezeNieHus MOHATUM, YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(UKALINY,
OCHOBaHMS JIs1 0000IIEHUS U CPaBHEHUS], KPUTEPUU ITPOBOIMMOIO aHAJIN3A;

BOCIIPUHUMATh,  (OPMYyIUpPOBaTb U  MpeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAUTEIBHBIE U OTPULATENbHbIE, EAMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBIBIIITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTHUBOPEUYUS
B (pakTax, JAHHBIX, HAOJIONEHUSAX U YTBEPXKACHHUAX, MpeularaTb KPUTEPUU AJis
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEUMI;

JielaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUYECHUHN, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMbIE€ U OT MPOTUBHOTI'0), BBICTpauBaTh apryMEHTALIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOJIbI;

BbIOMpaTh crmoco0 pemieHusi ydeOHOW 3amadu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEUICHUs, BbIOMpaTh HamOojee MOAXOMALMH ¢  Yy4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).



Ba3oBble uccienoBareabcKkue 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHMA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpolieMmy,
yCTaHABIMBaTh MCKOMOE W JaHHOE, (hOpMHpOBaATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

IPOBOJAUTH CAMOCTOSITEIBHO CIUTAHUPOBAHHBIN 3KCIEPUMEHT, MCCIIEIOBAHNE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTuuecKOro 00beKTa, sIBICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 0ObEKTaMH, SIBICHUSIMU, POLIECCAMU;

CaMOCTOSITENIbHO (POpPMYIHpPOBaThH OOOOIICHHSI W BBIBOJBI MO pe3yiIbTaTaM
NPOBEAEHHOTO  HAONIOJACHMS, HWCCICNOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOILleCcCa, a TaKXKE BBIIBUTATDH
MPEINOIOKEHUS O €0 PAa3BUTUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ ungopmaumeii:

BBISBIISITh JEUITUTHI MHPOPMAITUH, JaHHBIX, HEOOXOMUMBIX NI OTBETa Ha
BOMPOC U JUIsI PEIICHUS 3a]1auH;

BbIOMpaTh WH(OPMALINIO U3 UCTOUYHUKOB PA3IMYHBIX THIIOB, AaHAU3UPOBATD,
CUCTEeMAaTH3UPOBaTh W HWHTEPIPETHPOBATH WH(POPMAIIMIO PA3IUYHBIX BHUIOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYypUpOBaTh HMH(MOPMAIHIO, MPEACTABIATh €€ B Pa3IUYHBIX (PopMax,
WLTIOCTPUPOBATH TpapuueCcKH;

OLICHUBATH HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITEJIBHO
c(hOpMYyIIUPOBAHHBIM KPUTECPHUSIM.

KoMMyHMKATHBHbIE YHHBepPCAJIbHbIe YueOHbIe 1eicCTBUS

OO1menne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIIOBUSIMH U
IesIMA  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOIy PEIICHUS 3aadH,
KOMMEHTHPOBATh TTOJIYYCHHBIA PE3YJIbTAT;

B XOJIc OOCYXKJICHHS 3a/JiaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMHI,
poOJIeMBI, pelmaeMOl 3aJadd, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHHS, COIMOCTABJIATh CBOM CYXICHUS C CYXICHUSMH JPYTUX YYaCTHHUKOB
nuanora, oOHapy>KWBaTh Pa3jIUYMe M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
(bopMyIpPOBaTh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHMS 3aJ1aud, SKCIICPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSTEIIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3aaad
MPE3EHTAlMN U 0COOEHHOCTEH ay TUTOPHUH.

PeryasiTuBHbIE YHHBepCcAaJbHbIE Y4eOHbIE e CTBUSA



Camoopranusanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 33/1a9d, BRIOUPATh CIIOCOO peIeHus C
Y4ETOM UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOU MH(OpMAaIuu.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIeKT:

BIAJCTh HABBIKAMHM  IIO3HABATEILHON  pedeKCHMM KaK  OCO3HAHUS
COBEpIIAEMbIX JAECHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMu CaMOTIPOBEPKH, CaMOKOHTPOJISI Tpollecca W pe3yibTaTa pelIeHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PEIICHUHU 3a/1auH,
BHOCHUTH KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa TN U YCIOBUAM, OOBSICHITH TPHUUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOUTh OIIMOKY,
JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1€ITEJILHOCTD:

MOHUMATh W KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIHUBUIYATbHOU
paboTbl MpHU pEeHIeHUWH Y4YeOHBIX 3aJa4, MPUHUMATh 1€Jb COBMECTHOM
NEeSTEIbHOCTH, TJIAHUPOBATh OPraHM3AIMI0 COBMECTHOM PabOThI, pacmpeneisiTh
BUJIbI paboOT, JIOTOBApUBATHCS, OOCYX AaTh IMpPOIECC W Ppe3yldbTaT paloThl,
0000111aTh MHEHHST HECKOJILKUX JTIOCH;

y4acTBOBaTh B TPYMNMOBBIX (opMax paboTel (0OCykmaeHMs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbD» M HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUSA C JPYTMMU 4YJIEHAaMH KOMAaH]Ibl, OIICHUBAThH
KaueCcTBO CBOETO BKJIAJa B OOIMIMIA MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSL.

NNPEAMETHBIE PE3YJIBTATBI

K xonumy oOydenus B 10 kiacce oOydaromuiics MOIYYUT CIETYIOIINE
IpeIMETHbIE PE3yJbTaThl IO OTAEIbHBIM TeMaM paboyeil mporpamMmsl y4eOHOIO
Kypca «AnreOpa U Ha4yajla MaTEMaTUYECKOIO aHAIN3a»:

Yuciia v BBIYMCICHUSA:

CBOOOZHO OMEpPUPOBATh MOHATHUAMHU: PAIMOHATIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas JApoOb, MPOLEHTHI, HPPALUOHAIBHOE YHCIO, MHOYKECTBA
PAlMOHAIBHBIX U IEHCTBUTEIBHBIX YNCET, MOLYJIb JEHCTBUTEIBLHOTO YHCIIA;

OPUMEHATH JPOOM W TPOLEHTHl JJIsl pPEIICHUS MPHUKIAJHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

IPUMEHATH NPUOIMKEHHBIC BBIYUCICHUS, IPABUIIA OKPYTJICHUS], IPUKUJIKY U
OLICHKY pe€3yJIbTaTa BEIYUCIICHUI;



CBOOOZHO ONEPUPOBATh IIOHATUEM: CTENEHb C IEJIBIM IOKA3aTeleM,
UCIIOJIB30BaTh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTEIBHBIX YNCEN AJISl PEIICHUs
NPaKTUYECKUX 334 U NPEACTaBICHUS JaHHBIX;

CBOOOZHO ONEPUPOBATh MOHATHEM: apUPMETHUECKUNA KOPEHb HATypajbHOU
CTEIICHU;

cBOOOHO OTIEPUPOBATH MOHATHUEM: CTETICHb C PAIIMOHAIBHBIM MOKa3aTelIeM;

CBOOOZHO OIEpUpPOBaTh MOHATUSAMHU: JIOrapudM UHCTA, JECATHYHBIE U
HaTypaJIbHbIC JIOTapU(PMBL;

CBOOOZHO ONEPUPOBATh MOHITUSIMH: CUHYC, KOCHUHYC, TAHT'€HC, KOTAHI'€HC
YHUCIIOBOI'O apTyMEHTA;

ONEepPUPOBATh MOHATHIMH: APKCUHYC, aPKKOCUHYC M apKTaHIE€HC YHCIOBOrO
aprymeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATh MOHITUSIMU: TOXKIECTBO, YPaBHECHUE, HEPABEHCTBO,
PABHOCWIJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBHSL, PABHOCUJIBHBIE HEPABEHCTBA,

OPUMEHATH pPAa3IMYHBIE METOJbl PEIICHHS pPAlMOHANBHBIX W JApPOOHO-
palMOHAIBHBIX YPAaBHEHMI, NPUMEHATh METOJ HWHTEPBAJIOB I PELIEHUs
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSAMU: MHOTOUYIEH OT OJHOW IEPEMEHHOM,
MHOTOYJIEH C LEIbIMH KOd(p(ULIUEHTaMH, KOPHH MHOTOUYIEHA, HPUMEHAThH
JIeJIEHE MHOTOWIEHAa Ha MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUISl pelIeHus 3a]1ay;

CBOOOZHO ONEpUpOBaTh NOHATUAMU: CHUCTEMA JIMHEWHBIX YpaBHEHHI,
MaTpula, ONPENEIUTENh MaTpulbl 2 X 2 M €ro IEOMETPUYECKHUH CMBICI,
UCIIOJI30BaTh CBOMCTBA ONpEeAeNuTesss 2 X 2 Juisl BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPEAEHUTENI JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIEJINPOBAaTh PEAJIbHbIE CUTyallUN C IIOMOLIbIO CUCTEMBI JINHEWHBIX YPaBHEHUH,
VCCJIEIOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MATPUIl W OIPEHECIHUTEIEH,
MHTEPHPETUPOBATH NOJYYCHHBIN PE3YIIBTAT;

UCTIONb30BaTh CBOMCTBA JEHCTBUI C KOpHSAMHU [UJIsl TpPeoOpa3oBaHUS
BBIPAKCHN;

BBINOJIHATH IPeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPIKAIINX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTENIEM;

UCIIOJIb30BaTh CBOMCTBA Jorapudmon IS npeoOpa3oBaHUs
Jorapu(p)MHUUECKUX BBIPAXKECHUM;

CBOOOZHO ONEPUPOBATH MOHATHUSAMU: HpPpaLMOHAIbHBIE, MOKA3aTelbHbIE U
jgorapu(pMUUECKrEe YpPaBHEHNUS, HAXOAUTh UX PELICHUS C TIOMOIIbIO PAaBHOCUIIBHBIX
NIEPEXOJ0B WIIM OCYILIECTBIIAS IIPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI I TPeoOpa3OBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOZHO OMNEpUpPOBaTh MOHATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE,
OPUMEHATh HEoOXOoAuMble  (OpPMyJbI  JUIsl  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICJIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXXCHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJa4yH, HCCIEIOBATh
MOCTPOCHHBIE MOJICNU C MCIIOJIb30BAHUEM arlfapara aiareopsbl.

DyHKUMH U TPaPuKn:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (YHKIHUS, CIOCOOBI 3adaHusl (PYHKIIUH,
B3aMMHO oOOpaTHble (QYHKIUH, KoMOo3umus GyHKUuH, rpadux QyHKINH,
BBITIOJIHATH dJIEMEHTapHbIE TTPeoOpa3oBanus rpadukoB QPyHKINIA;

CBOOOZHO OMEpPUPOBATH MOHSTUSAMH: OOJIACTH OMPEACICHUS U MHOMXKECTBO
3HaYeHUN QYHKUMH, HYyJIU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBATH MOHATHUSAMHU: YETHBIE M HEYETHbIE (PYHKIIMH,
nepuoandeckue QyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMBI (DYHKIMK, HauOOJblllee M HAaWMEHbIEe 3HaueHUEe (YHKIUU Ha
IPOMEXKYTKE;

CBOOOJHO ONEPUPOBATh NOHATUAMMU: CTENEHHAs (QYHKIUS C HATYPAJIbHBIM U
LEJIbIM [OKa3aTeleM, rpapuK CTENEeHHOW (YHKIMM C HATYpalbHBIM U LIEJIbIM
nokaszatesnemM, rpauk KOpHsS n-0il CTeNeHH Kak (PyHKIHMH OOpaTHOM CTENEHU ¢
HaTYpaJIbHBIM ITOKa3aTeleM;

ONEpUpPOBaTh NOHATHUAMMU: JIMHEHHAas, KBaJpaTU4HAas U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOEHHUE UX IPaPHUKOB;

CBOOOZHO OIEpHpPOBaTh MOHATHSAMH: TOKa3aTelbHas M Jorapudmuyeckas
GyHKIIMM, UX CBOMCTBA M TpaduKu, HCMONB30BaTh MX TpadUKH OIS PELICHUsS
YPaBHECHUI;

CBOOOZHO ONEpUpPOBaTh NOHATUAMU: TPUTOHOMETPUYECKAST OKPY’KHOCTD,
orpezieNieHue TPUTOHOMETPUIECKHUX (DYHKITUI YUCIOBOTO apTyMEHTa;

UCTIONB30BaTh Tpaduku GYHKIUN IS HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCUMOCTEH MpU pelIeHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peaibHOU
KU3HU, BBIpaXaTh (JOPMYyJIaMU 3aBUCUMOCTH MEKy BETUUMHAMU;

Hauyana mareMaTH4eCKOro aHAJIM3a:

CcBOOOZHO OMEpUpOBaTh MOHATUAMU: apuMeTHyecKas M TeoMeTpuyYecKas
nporpeccusi, 06CKOHEUYHO yOBIBaIOIasi T€OMETPUYECKasi MPOTPECCHs, TMHEUHBIN U
HKCIOHEHLIMAJIBHBIA POCT, (OpMyJia CIOKHBIX MPOLEHTOB, UMETh IPEICTaBICHUE
0 KOHCTaHTE;

UCIOJb30BaTh NPOIPECCUU JJI PEIICHUS pPEabHbIX 3ajad IPUKIIAJHOTO
XapakTepa,



CBOOOJTHO OTIEPUPOBATH MOHATUSMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aaHus
IIOCJIEA0BATENBLHOCTEM, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEI0BATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKJICHHsS MAaTeMaTH4YECKOro0 aHajgu3a KakK aHaluu3a
OECKOHEUYHO MaJbIX;

CBOOOJIHO OINEpPUPOBATh TMOHSTUSAMHU: HEMpepbIBHbIE (GYHKIHUHU, TOYKHU
pa3pbiBa rpaduka GyHKINUN, aCHMITOTHI Tpaduka PyHKINM;

cBOOOZHO OMepUpoOBaTh MOHATHEM: (YHKIUS, HEMpepblBHAsA Ha OTPE3Ke,
NPUMEHATH CBOMCTBA HEMPEPHIBHBIX (QYHKIUH 1711 peLICHU 3a4a4;

CBOOOJIHO OIEpUPOBATh MOHSTUSIMHU: TIepBasi W BTOpas MPOU3BOJHBIE
byHKIUY, KacaTenbHas K rpaduky QyHKIUU;

BBIYUCIIATH ITPOU3BOJHBIE CYMMBI, NPOU3BEICHHUS, YACTHOIO U KOMIO3ULIMHU
IByX (QYHKIUH, 3HATh MPOU3BOIHBIC AJIEMEHTAPHBIX (PYHKIIHIA;

WCIIOJIb30BAaTh TEOMETPUUCCKUN M (HU3UYECKUN CMBICT MPOU3BOIHON IS
peleHus 3a1a4.

MHokecTBa U JIOTHKA:

CBOOOZHO  OMEpPUPOBATH TMOHATHUSAMHU: MHOXKECTBO, ONEpalUd  Haj
MHOKECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar AJisl ONIMCaHUs PEaIbHbIX
MPOLIECCOB U SIBJIICHUM, TP PELICHUU 3a]]a4 U3 APYTUX yUeOHBIX PEAMETOB;

CBOOOJIHO OIEPUPOBATH TMOHATUSIMH: OIPEICICHUE, TEeOpeMa, ypaBHEHHUE-
CJIEICTBHE, CBOMCTBO MaTEMATHYECKOT0 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
YPaBHEHMS U HEPABEHCTBA.

K xonmy o0yuenuss B 11 kuacce oOydarouuics MOMYYUT CIETYIOUTUE
IpeMETHBIC PE3yJIbTaThl MO0 OTACIbHBIM T€MaM paboyel mporpamMmbl y4eOHOTO
Kypca «AnreOpa U Ha4yajla MaTEMaTUYECKOIO aHAIN3a»:

Yuciia v BBIYMCICHUSA:

CBOOOJTHO ONEPUPOBATH TOHATHSAMHU: HATypalbHOE U 1EJI0€ YHUCIIO,
MHOECTBA HATypaJbHbIX M LEJbIX YUCEJ, UCIOIb30BaTh MPU3HAKU JEIUMOCTHU
uensix yucen, HOJ[ u HOK nHatypanbHbIX yncen Ui pelieHus 3a1ad, TpUMEHATh
anroputm EBkina;

CBOOOZHO OIEpUpPOBaTh MOHSATHEM OCTaTKa IO MOJIYJIO, 3alUChIBATh
HaTypaJIbHbIE YHCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJITHO OMEPUPOBATh TMOHATUSIMH: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMILJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B alreOpandyeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIOTHATH apu(METHUECKHE ONEepaluy ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPAaBEHCTBA:



CBOOOZHO ONEPUPOBATH MOHATHUSAMU: HppalMOHANbHBIE, MOKa3aTelbHbIE U
jJorapu(MUUECKUe HEpPABEHCTBA, HAXOAUTh UX PEIIECHUS C  TOMOIIBIO
PAaBHOCWIBHBIX IIEPEXO/IOB;

OCYIIECTBIISATh OTOOp KOpPHEM TMpU pELIEHUH TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

CBOOOZHO OMEpUPOBaTh TMOHSITHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh HEoOXoAumble (GOpPMyINbl  JJIsl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZHO ONEPUPOBATh MOHATUSMU: CUCTEMA U COBOKYIIHOCTh YPaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSA, HAXOAUTh PEILEHUS
CHCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(MUUYECKUX YPaBHEHH U HEPABEHCTB;

pemarb palOHAaJbHEIE, UppalMoOHaIbHBIE, IIOKA3aTEIbHBIE,
jgorapu(pMUUECKUEe U TPUTOHOMETPUUYECKHWE YpPaBHEHUSI M  HEPABEHCTBA,
cozepaKalye MOLYyJIM U IapaMeTphl;

IPUMEHATH TpaduyecKue METOMBI JUIsl PEIICHUsI YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a]1a4 C IapaMeTpaMy;

MOJICJIMPOBaTh pEallbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKCHUSI, YPABHEHUS, HEPABEHCTBA M HUX CHCTEMBI II0 YCJIOBHUIO 3a/auH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIU C HCIIOJIb30BAHMEM ammapara anreOpsl,
WHTEPIIPETUPOBATH ITOJTyYEHHBIN PE3yJIbTAT.

DOyHkuuu ¥ rpapuku:

CTpPOUTh TpaUKM KOMIO3UIMU (YHKUHUNA C TOMOIIbIO 3JIEMEHTAPHOIO
UCCIIEIOBAHMSI U CBOIMCTB KOMITO3ULIMU ABYX (PYHKIIHIA;

CTPOUTh TEOMETPUYECKHE O0pa3bl YpaBHEHM M  HEPAaBEHCTB Ha
KOOPJMHATHOM TIOCKOCTH;

CBOOOZHO ONEpUPOBATh MOHATUAMU: TIpaQUKH  TPUTOHOMETPUUYECKUX
byHKIIH;

OPUMEHATh (YHKIMHM Ui MOJECIMPOBAHHMS W HCCICIOBAHUS PEATbHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajausa:

UCIOJIb30BaTh MMPOU3BOJIHYIO JUIsl UCCIIEOBaHUS (DYHKIIMUM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAWTh HauOoJbIlIee U HANMEHbIIIee 3HAUCHUsI (PYHKIIMN HENPEPhIBHON HA
OTPE3KE;

WCIIOJIB30BaTh IPOM3BOJHYIO JUIS HAXOXKICHMSI HAaWIydllero peleHus B
IPUKIAJAHBIX, B TOM 4YHMCIE€ COLMAJbHO-DKOHOMHYECKMX, 3aJadax, s
onpeziesieHus CKOPOCTHM M YCKOPEHHs IIpolecca, 3aJaHHOro (opMyson wiu
rpaduxom;



CBOOOJTHO  ONEpUPOBATH TMOHATHAMH: IEpBOOOpasHasi, OIpeaeIEHHBIN
UHTETpall, HAXOAWUTh NEpBOOOpa3HbIE AIEMEHTAPHBIX (DYHKIMA U BBIYUCIATH
uHTerpai no popmyne Herotona-Jlei6uua;

HAXOJUTh IJIOUIA/IU TIOCKUX (PUTYp ¥ 0OBEMBI TEJ C MOMOIIIBIO HHTETPaIa;

UMETb TMPEJCTaBICHHE O MaTeMaTHYeCKOM MOJETHPOBAHUM Ha TpUMeEpe
coctaplieHus U PepeHInanbHbIX YPaBHEHHUI;

pemiaTe MPUKIaJHbIe 3a7aud, B TOM YHUCIE COLUAIbHO-DKOHOMUYECKOTO H
(u3M4ecKoro xapakrepa, CpeCTBaMyU MaTeMaTHUECKOr0 aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KoJsmm4ecTBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM Kontposn (undpossbie)
IIpakTHuec
n/n MPOrpamMmmbl Bceero HbIC o0pa3oBaTte/ibHbIE
KHe padoThI
padoThbI PeECYpPChI
MHOXeCTBO J1eHCTBUTENbHBIX YHCEIL.
1 MHorounensl. PainoHanbHbIe ypaBHEHUS 24 1 bubnuorexa IIOK
1 HepaBeHCTBA. CHUCTEMBI TMHEWHBIX https://lesson.edu.ru/02.5/10
YpaBHEHUU
Oynkuuu u rpapuku. CreneHHas bubnuoreka IIOK
2 12 1
(GYHKIHUS C 1IeJIBIM TTOKa3aTeeM https://lesson.edu.ru/02.5/10
3 ApudpmeTnueckii KOpeHb N-0Oi CTEIEHH. 15 | bubnuoreka [IOK
HppanuoHanpHble ypaBHEHUS https://lesson.edu.ru/02.5/10
4 [TokazarenbHast QyHKIMSL. 10 1 bubnuoreka [IOK
[lokazarenbHble ypaBHEHUS https://lesson.edu.ru/02.5/10
Jlorapugmuueckas QyHKLIUS. bubnuorexa IIOK
5 18 1
Jlorapugmuueckue ypaBHEHHs https://lesson.edu.ru/02.5/10
TpUroHOMETPUYECKUE BBIPAXKEHUS U bubnuorexa IIOK
6 22 1
YPaBHEHHUS https://lesson.edu.ru/02.5/10
bu6mmoreka [IOK
I1 1 1
! OCICAOBATEILHOCTH 1 Iporpecent 0 https://lesson.edu.ru/02.5/10
bu6mmoreka [IOK
8 H T 20 1
enipepuiiibie pymkui. Tporssoatas https://lesson.edu.ru/02.5/10
9 [ToBTOpenue, 06001IEHNE, 5 2 bu6mmoreka [JOK




CHCTeMaTH3alus 3HaHUH

https://lesson.edu.ru/02.5/10
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11 KIIACC

KoanyecrBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U TeM Konrpoun (undpossbie)
IIpakTHyec
n/n NMPOrpamMmmbl Bcero HbIE o0pa3oBaTte/ibHbIE
KHe padoThl
padoThI PeECYpPChI
1 HccnenoBanue (GyHKIMIA C TOMOLIBIO 2 1 bubnuorexa LIOK
IIPOU3BOTHOM https://lesson.edu.ru/02.5/11
bu6mmoreka [IOK
2 I1 0 12 1
epBOOOpa3Hast ¥ HHTErpasl https://lesson.edu.ru/02.5/11
3| gymsum Tomonowerpmecsas 14 1 Eumiorexa IIOK
YHIIWH. 2D P https://lesson.edu.ru/02.5/11
HEpaBEeHCTBa
HppaunoHaibHble, IOKa3aTEIbHbBIE U bubnuorexa IIOK
4 24 1
JorapupMHUEcKue HEpaBeHCTBA https://lesson.edu.ru/02.5/11
bu6mmoreka [JOK
5 K 10 1
OMILICKCHDIC THCTa https://lesson.edu.ru/02.5/11
bu6mmoreka [IOK
6 H 10 1
ATYPRIILHHIE M [EIHIE THCTa https://lesson.edu.ru/02.5/11
7 E HC&T er:));if:}iia;zziz;eanmx " 12 1 bubmmoreia LIOK
ppall . https://lesson.edu.ru/02.5/11
Jorapu(PMUYECKUX YpaBHEHUM
8 3ajauu ¢ mapameTpamMmu 16 1 bubamoreta LIOK
A P P https://lesson.edu.ru/02.5/11
9 [ToBTOpenue, 06061IeHNE, 16 ) bu6mmoreka [JOK

cHCTeMaTHu3aIus 3HaHuM

https://lesson.edu.ru/02.5/11
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ITOYPOYHOE INTAHUPOBAHUME

10 KIIACC
KoandecTBo yacos
Ne
’ Tema ypoka Koutpoan | Ilpaktuuec
n/n Bcero HbIe KHe

padoThI padoThl

MHO)KCCTBO, OIrepanru Hal MHOXECTBAMHU U

1 1
UX CBOMCTBA

2 Juarpammsl Diinepa-Benna 1

3 [TpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOT O |

arrapara il peuICHus 3a1a4

ParnonanbHele uncna. OOBIKHOBEHHBIC H
4 JeCATHYHBIE IPOOH, TIPOLIEHTHI, OECKOHEUHBIE 1
HepuoIM4ecKue Apoou

Parnmonanbhbie yncia. OOBIKHOBEHHBIC U
5 JIECATUYHBIC JPOOH, IPOIIEHTHI, OECKOHEYHBIC 1
nepuoAnYecKue Apoou

[Ipumenenue npobeit 1 MPOLEHTOB JIs

6 pELICHHS TPUKIAIHBIX 3a/1a4 !

7 [Ipumenenue qpobeit 1 MPOLEHTOB JIs |
pELICHHS TPUKIAIHBIX 3a/1a4

2 JlericTBUTENbHBIE YKCIa. PallnoHanbHbIE U 1
HMppalyoOHaJIbHbIC YHCIIa

9 ApudmeTndeckue oneparuu c 1

JEUCTBUTEIILHBEIMU YHCIIaMU




10

Moaynb AEHCTBUTEIBHOIO YHCIIA U €T0
CBOMCTBA

11

[TpubnmxEHHBIC BEIYUCIICHUS], TPABUIIA
OKpYTJICHUS, TPUKUIKA U OLIEHKA pe3yJbTara
BBIYUCIICHUN

12

OcHOBHBIE MCTOABI pCHICHUA LCJIbIX U
JpOOHO-PALIMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB

13

OCHOBHBIE METO/IbI PEILICHUS LIENbIX U
JIpOOHO-PAMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI pEILICHHS LIEbIX U
JpOOHO-PALIMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB

15

MHoOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenre MHOTOUYJIEHA HA MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHorousneHsl ¢ enbIMi Ko PUIreHTaMu.
Teopema Buera

17

Pemenne cucrem JIMHEWHBIX YpaBHEHHAN

18

Pemenue cucrem TMHENHBIX ypaBHEHUN

19

Marpuia cucTeMbl JINHEWHBIX YPAaBHEHUIA.
Onpenenurens MaTpuusl 2x2, ero
TE€OMETPUYECKUHA CMBICIT M CBOWCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

20

Onpenenurens MaTpuusl 2x2, ero




FCOMeTpI/I‘{eCKI/Iﬁ CMBICII 1 CBOﬁCTBa;
BBIYMCJICHHUEC €TI0 3HAYCHUA

21

[IpuMeHeHue onpeaennuTens 1l peleHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

22

Pemrenne npukitagHbIxX 3a/1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

23

Pelrenne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUIN

24

KonTponbhas padora: "Pannonanbhble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUH"

25

@OyHKIMS, CIOCOOBI 3aJaHUs QYHKIIUH.
B3aumno obpathHbie pynkuu. Komnosunus
byHKIUI

26

I'paduk pynkumnu. dnemeHTapHbIe
npeobpazoBanus rpadpukoB QyHKINN

27

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu ¢pynkuuu.
[TpomeXyTKH 3HaK MOCTOSIHCTBA

28

YéTtHble 1 HeUETHBIE (QYHKIINU.
[Tepuonuueckue ¢pynkuuu. [IpomexyTku
MOHOTOHHOCTH ()YHKIIMU

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKIIUH.
Haubosnbiiee n HanMeHbllIee 3HAYCHHUE
(GYHKLIHU Ha TPOMEKYTKE

30

JluneitHas1, KBaJIpaTU4Has U IpOOHO-




AUHEeNHas QyHKIUH

3H€M€HTapHO€ HCCIICOOBAHUEC U ITOCTPOCHUC

31 .
rpadukoB 3TUX QyHKUINN

1 DIEMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOEHUE
rpadukoB 3TuX QyHKINN

1 Crenens ¢ nenslM nokasareneMm. buaom
Herorona

34 Crernens ¢ 1enbIM MokaszarenaeM. bunom
Herotona

35 CrenenHas GyHKIUS C HaTypalbHBIM U
LeNbIM Noka3aTeneM. E€ cBoiicTBa u rpadux

16 Konrtponsnas pabora: "CreneHHas QyHKIHS.
E€ cBoiicTBa u rpaduk”

37 Apudmerndeckuil KOpeHb HaTYPATBHON
CTETEHM U €r0 CBOMCTBA

18 ApudpmeTnuecknii KOpeHb HaTypaJbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpaXKEHU,
CoJIepKalIiX CTENEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIEpKALINX CTENIEHU U KOPHU

A1 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpaXKEHUI,
COJIEpKalINX CTENEHU U KOPHU

0 Wppannonanbuele ypaBHeHHs. OCHOBHBIE

MCTO/JbI pCHICHUA NPpaAlOHAIIBHBIX




YpaBHEHUNU

43

Wppaunonanbuele ypaBHeHHs. OCHOBHBIE
MCTOJbI pCHICHUA UPpAlIOHAIIBHBIX
ypaBHEHUU

44

Wppannonanbuele ypaBHeHHs. OCHOBHBIE
MCTO/JbI pCHICHUA UPpPaAlOHAIBHBIX
ypaBHEHUU

45

PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUN
UppalMOHATILHBIX YPaBHEHUN

46

PaBHOCHIIBHBIE TIEPEXO/IBI B PEILIEHUN
UppalMOHATILHBIX YPaBHEHUN

47

PaBHOCWIIBHBIE TEPEXO/IBI B PELICHUHN
VUPPALMOHAIIBHBIX YPABHEHUN

48

PaBHOCWIIBHBIE TEPEXO/IBI B PELICHUHU
UPPALMOHAIBHBIX YPABHEHUN

49

CoiicTBa u rpaduk KOpHS N-0i CTENEHU KaK
(GyHKIMU OOpaTHOM CTENEHH C HaTypaJlbHbIM
IIOKa3aTesneM

50

CoiicTBa u rpaduk KOpHS N-0i CTENEHU KaK
(GyHKIHMU OOpaTHOM CTENEHH C HaTypallbHbIM
MOKa3aTeneM

51

KonTponsHas pabora: "CBoiicTBa u rpaduk
KOpPHsI n-oi cTeneHu. MppanuoHnansHele
ypaBHEHHUA"

52

CreneHs ¢ pallMOHAIBHBIM MOKa3aTeIeM U eé
CBOWCTBA




CreneHs ¢ padrOHAJIBHBIM ITOKA3aTCJICM U eé

53 . 1
CBOICTBa

54 CreneHb ¢ palluOHAJIbHBIM [TOKA3aTeNeM U €€ |
CBOMCTBA

55 [TokazarenpHas QpyHKIMS, €€ CBOICTBA U |
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIMU A |
pelIeHUs] ypaBHEHUI

57 Wcnonb3oBanue rpadpuka GyHKINN A5 |
peuieHus: ypaBHEHU N

53 [lokazarenbHble ypaBHEeHUA. OCHOBHbBIE |
METO/Ibl PEIICHNUS TOKA3aTeNbHbIX YPaBHEHUN

59 [lokazarenbHble ypaBHEeHUsA. OCHOBHbBIE |
METO/Ibl PEIIEHNUs TOKA3aTEeNbHbIX YPaBHEHUN

60 [ToxazarenbHble ypaBHEHUS. OCHOBHBIE |
METO/Ibl PEILIEHNUS TOKA3aTENIbHBIX YPAaBHEHUN

61 KonTponbnas padora: "[lokazarenbHas |
¢yukus. [lokasarenbHble ypaBHeHUS"

62 Jlorapudm yucna. CoiicTBa orapugpma 1

63 Jlorapugm umncna. CoiicTBa jgorapudpma 1

64 Jlorapudm yucna. CoiicTBa Jiorapugpma 1

65 JlecsiTuuHbIe U HATypaJIbHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIE U HATypaJIbHBIE JOTapH(pMbI 1

67 [Ipeo6pa3oBanue BbIpakxeHUH, CoAEepKALINX 1

aorapudmbl




[TpeoOpazoBaHre BBIpAKEHHA, COIEPIKALTIX

68
J0rapuQmbl

69 [Ipeo6pa3oBanue BbIpakxeHUH, CoAepKAIINX
aorapudmbl

70 Jlorapudmuueckas QyHKus, €€ CBONCTBA U
rpaduk

71 Jlorapudmuueckas pyHKIHUS, €€ CBOHCTBA U
rpaduk

7 Wcnonb3oBanue rpadpuka GyHKINN A5
peuieHus: ypaBHEHU N

7 Wcnonb3oBanue rpaduka GyHKINN A5
peuieHus: ypaBHEHU N
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METO/Ibl PeIIeHNUs JorapuPMUUECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHHsl. OCHOBHBIE

75 METO/bI peIIeHUs JJorapu(pMUIECKUX
YpaBHEHUU
Jlorapugmuueckue ypaBHeHHsl. OCHOBHBIE

76 METO/bI pelIeHus JJorapu(PMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUN
JOrapu(pMHUECKUX ypaBHEHUN

73 PaBHOCHIIBHBIE IEPEXO/IBI B PEILIEHUU
Jorapu(pMUUECKUX ypaBHEHUN

79 KonTponshas padora: "Jlorapudpmuueckas




¢ynkuus. Jlorapupmuueckue ypaBHeHus"

CuHyc, KOCHHYC, TAHT'€HC U KOTaHT€HC

80 YHCIIOBOTO apryMeHTa !

21 CuHyc, KOCHHYC, TAHT'€HC U KOTAaHT€HC |
YHCIIOBOTO apryMeHTa

%) ApKCHHYC, apKKOCUHYC U apKTaHT€HC 1
YHCIIOBOTO apryMEHTa

23 APpKCHHYC, apKKOCHHYC U apKTaHTEHC 1
YHCIIOBOTO apryMeHTa
TpuronomeTrpudeckas OKpy>KHOCTb,

84 orpeziesieHue TPUTOHOMETPUYECKUX 1
(GYHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 ompeieJIeHue TPUTOHOMETPUUECKHIX 1
(GYHKIUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI 1

90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHUIN

91 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPAKECHU I

9 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |

BBIPAKECHUI




HpeoGpa30BaHHe TPUTOHOMCTPHYICCKUX

93 . 1
BBIPAXEHUN

94 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1

95 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1

96 Pemenune TpuroHoOMeTpUUECKUX ypaBHEHUN 1

97 PemreHne TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUN 1

99 Pemenne TpuroHoMeTpruECKUX ypaBHEHUN 1

100 PeieHre TpUroHOMETPUYECKUX YPAaBHEHUM 1
KonrtponbHas pabora:

101 "TpUrOHOMETPUUYECKNE BBIPAKECHUS U 1
TPUTOHOMETPUYECKHUE ypaBHEHNA"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS

102 IIOCJIEI0OBATEIbHOCTEN. MeTox 1
MaTeMaTHYECKON MHIAYKLUU
MOHOTOHHBIE Y OTPAaHUYEHHBIE

103 nocJieIoBaTeIbHOCTH. MicTopus ananmza 1
OECKOHEYHO MaJIbIX

104 ApudmeTrnueckasi mporpeccust 1

105 I'eomeTpuyeckas nporpeccus 1

106 beckoneuHo yObIBaromiasi reoMeTpruiecKast |
nporpeccust

107 CyMMa 0eCKOHEUHO yObIBaIOIIEH |
reOMETPUUECKOM MPOTrpeccuu

108 JIMHEHBIN U DKCIIOHEHIUAJIBHBIN POCT. 1




Yucno e. CDopMyﬂa CJIO)KHBIX TPOUECHTOB

JIMHENHBIN U SKCIOHEHIUAJIBHBIN POCT.

109
Yucno e. DopMyra CI0KHBIX MPOLEHTOB

110 Hcnonp30BaHnE IPOTPECCUM JUIS PELLICHHUS
peaJIbHBIX 3a/1a4 MPUKJIIAJHOTO XapaKkTepa

11 Kontponsnas pabora: "[locnenoBareabHOCTH
U nporpeccun’”

112 HenpepriBHble (yHKIIMU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI ITpadUKOB
byHKIUI

114 CpoiicTBa (hyHKIMI HENPEPHIBHBIX HA
OTpEe3Ke

115 CaoiicTBa (DyHKIUI HETIPEPHIBHBIX Ha
OTpEe3Ke

116 Meroa MHTEPBAJIOB U1 PEILICHUs HEPABEHCTB

117 MeTto1 MHTEPBAJIOB JUIsl PELICHHS] HEPABEHCTB

118 Meroa MHTEPBAJIOB IS PEILICHUS HEPABEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKIMIA 715 peiieHust 3a1a4

120 ITpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
(GyHKUIMN 1715 peleHus 3a1a4

121 [lepBas u BTOpast npou3BOIHbIE PYHKIINU

122 Ornpezenenne, reOMETPUIECKHI CMBICTT
MIPOU3BOJIHOMN

123 Onpenenenue, GU3NUECKUN CMBICIT




IIPOU3BOJHOU
124 VYpaBHeHMEe KacaTeIbHOU K rpauky 1
byHKIMHA
125 VYpaBHeHUe KacaTelbHON K TpauKy 1
byHKIMHA
126 [Tpou3BoiHBIE 3IEMEHTAPHBIX PYHKLIUH 1
127 [Ipou3BoiHbIE 371EMEHTAPHBIX (PYHKIIHI 1
128 [Tpon3BoaHas CyMMBI, IPOU3BENEHNUS, |
YaCTHOT'O U KOMITO3ULIMH (DyHKIIHHA
129 [Tpon3BoaHas CyMMBI, IPOU3BENCHNUS, |
YaCTHOTO U KOMITO3ULIMH (DYyHKIIHHA
130 [IpousBoHas CyMMBbI, IPOU3BEACHMUS, |
YaCTHOT'O U KOMIO3UIIMU (QYHKINN
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3alUs |
3HaHu: "YpaBHeHua"
133 [ToBTOpenHue, 0600IIEHNEe, CUCTEMATU3AIIIS 1
3HaHui: "OyHkun"
134 Nrorosas koHTposibHas paboTa 1 1
135 HToroBast KOHTpoOJIbHAs paboTa 1 1
136 HOBTOPCHI/I@, 000011IeHHE, CHCTEMATH3aIIUS |
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

Kourtpous
HbIe
padoThbI

IIpakTH4yec
KHe
padoThbI

IIpumeneHne Nponu3BOJHON K HCCIIEI0BAHUIO
(GyHKIMHA HA MOHOTOHHOCTb U 9KCTPEMYMBI

[IpuMeHeHne MPON3BOIHOMN K UCCIIETOBAHUIO
(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI

[IpuMeHeHne MpON3BOIHOMN K UCCIIETOBAHUIO
(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI

IIpumeHeHne MPONU3BOJHON K HCCIIEI0BAaHUIO
(GyHKIMHA HA MOHOTOHHOCTb U 9KCTPEMYMBI

[IpumeHeHne npou3BOJHON K HCCIEI0BAHUIO
(GbyHKIMHA HA MOHOTOHHOCTb U 9KCTPEMYMBI

[IpuMeHeHne MpON3BOIHOMN K UCCIIETOBAHUIO
(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI

Haxoxzaenne HauboIb11ero 1 HAUMEHbBIIIETO
3HAYEHUS HEMPEPHIBHON PYHKIIMM Ha
OTpE3Ke

Haxoxxnenune HanOobIIero 1 HAMMEHbIIETO
3HA4YeHHUs HeTIPePhIBHON (PyHKIIMH Ha
OTpe3Ke

Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
3HAa4YeHHUs HeTPephIBHON (PyHKIIMH Ha




OTPEC3KEC

10

Haxoxaenne HauboIb1I1ero 1 HAUMEHBILIETO
3HAYEHUS HEMPEPHIBHON PYHKIIMM Ha
OTpE3Ke

11

Haxoxzaenne HauboIb1I1ero 1 HAUMEHBIIIETO
3HAYEHUS HEMPEPHIBHON PYHKIIMM Ha
OTpE3Ke

12

Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
3HAa4YeHUs HeTPephIBHON (PyHKIIMH Ha
OTpe3Ke

13

[Iprumenenne nporu3BOIHOMN IS
HAXO0XJIEHUS HAaUIY4IlEero pelieHus B
MPUKJIAJHBIX 3a7a4ax

14

[Ipumenenne nporu3BOIHOM IS
HAXO0XIEHUS HAaWIY4IlEero pelieHus B
MPUKJIAJHBIX 3a7a4ax

15

[IpuMeHeHne npon3BOHOMN s
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOro (OpMyIoN Hiu
rpaduKom

16

[IpuMeHeHne NpoOn3BOHOMN s
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOro (OpMyIION U
rpaduKom

17

Kommnosumus ¢pyHkmmi

18

Kommnosumus ¢pyHkmmi




19 Komnozunus GyHkuuit

20 I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJMHATHOM INIOCKOCTH

71 I'eomeTrpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJAMHATHOM IIOCKOCTH

” KontponbHas pabora: "Uccnenoanue
(GyHKIUH ¢ TOMOIIBIO TPOU3BOTHOM"

” IlepBooOpa3Hasi, OCHOBHOE CBONCTBO
epBOOOPA3HBIX

24 [TepBooOpasHbie AIeMEHTaAPHBIX (HYHKIIHMA.
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX

25 ITepBooOpa3Hble AIeMEHTAPHBIX (DYHKIIHH.
[IpaBuiia Hax0X/I€HUS IEPBOOOPA3HBIX

26 WNurerpai. I'eoMeTpu4eCKUl CMBICI
UHTETpaa

7 Brruncnenue onpenien€HHOro HHTerpasa mno
dbopmyne HeroTona-JleitoHuma

)3 Brruncnenue onpeien€HHOro HHTerpasa mno
dhopmyne HeroTona-Jleitoauma

29 IIpumeHeHne nHTerpaa 1y HaXOXACHUS
IUIOIIAAeH TIOCKUX GUTyp

30 IIpumeHeHne nHTEerpaa 1 HaXOXACHUS
00BbEMOB reOMETPUUYECKHX Tell

31 [Tpumeps! pemieHnit AU pepeHnnanbHbIX

YpaBHEHUI




[Tpumeps! pemeHnit qudepeHraIbHbIX

32 .
ypaBHEHUH
MatemaTnueckoe MOJEIMPOBAHNUE PEATTbHBIX

33 MIPOIIECCOB C MOMOIIBIO U PepeHIInaTbHBIX
YpaBHEHUI

34 Kontponbnas padora: "[lepsooOpasnas u
uHTerpan”

15 Tpuronomerpuueckue GyHKINHU, UX
CBOMCTBA U rpauKu

16 Tpuronomerpuueckue GyHKINHU, UX
CBOHCTBA U rpaMKu

37 Tpuronomerpuveckne GyHKINUU, HX
CBOMCTBA U rpapuKu

18 Tpuronomerpuveckne GyHKINUU, HX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKINHU, UX
CBOMCTBA U TpauKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPHUUYECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHIX

41 YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 YPAaBHEHUH € TOMOIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 YPaBHEHUH C IIOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pelrenne TpUroHOMETPUYECKUX HEPABEHCTB 1

45 Pemenne TpuroHoMeTprUYECKNX HEPABEHCTB 1

46 Pelrenne TpUroHOMETPUYECKUX HEPABEHCTB 1

47 Pemenne TpuroHoMeTpUYECKNX HEPABEHCTB 1
KontponsHas padora: "['paduku

48 TPUTOHOMETPUUYECKUX (PYHKLNH. 1
Tpuronomerpruyeckue HepaBeHCTBA"

49 OCHOBHBIE METOABI PELIECHUS |
IIOKAa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOABI PELIECHUS 1
IIOKAa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/BI PELLICHUS |
MIOKa3aTeIbHbIX HEPABEHCTB

57 OCHOBHBIE METOABI PELIECHUS |
IIOKAa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOABI PELIECHUS |
Jorapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/BI PELLICHUS |
norapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/BI PELICHUS |
norapu(MHUYECKUX HEPABEHCTB

56 OCHOBHBIE METOABI PELIECHUS 1




J'IOFapI/Iq)MI/I‘lCCKI/IX HEPAaBCHCTB

OcHOBHBIE MCTOJbI pCHICHUS

37 HPpAIOHATIEHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PELLICHUS
HPpAIMOHATIEHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
MPPALMOHATIbHBIX HEPABEHCTB
60 OCHOBHBIE METOJIbI PEIICHUS
HUpPpAIMOHATIEHBIX HEPABEHCTB
61 I'paduueckue MeToabl pelIeHus
HUPPAIIMOHATIBHBIX YPaBHEHUM
2 I'padmyeckue MeToAbl perieHus
HpPPALMOHATIBHBIX YPaBHEHUM
63 I'padmyeckue MeToAbI perieHus
MOKa3aTeNbHBIX YPABHEHU I
64 I'paduueckue MeToabl pemIeHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeToabl pemieHus
Jorapu(MUYECKUX YpaBHEHUM
66 I'padmyeckue MeToAbI perieHus
norapuMHUUECKUX HEPABEHCTB
67 I'paduueckue MeToabl pemIeHus
norapuMHUUECKUX HEPABEHCTB
68 I'paduueckue MeToabl pemieHus

MIOKa3aTeNbHBIX U JOrapu(pMUUECKuX




ypaBHEHUH

69

I'paduueckue MeToabI pelIeHUs
MIOKa3aTeNbHBIX U JOrapu(pMUUECKUX
YpaBHEHUI

70

I'padnueckue MeToabl perieHus
MIOKa3aTeNbHBIX U JOrapu(pMUUECKux
HEPABEHCTB

71

I'paduueckue MeTO bl peLIeHUs
MOKa3aTeIbHbIX U JIOrapu(MUIECKUX
HEPABEHCTB

72

KonTtponbHas pabdora: "UppanoHaibHble,
noka3aTesbHbIE U JJorapupMuyecKue
HepaBeHCTBA"

73

KommnekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUUecKast pOPMBI 3aMucu
KOMIIJIEKCHOTO YHMCIIa

74

KommekcHble uncna. Anredpanueckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMITJIEKCHOTO YHCIIa

75

Apudmernueckue oneparuu c
KOMIIJICKCHBIMHU YU CJIaMU

76

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHCCJI HAa
KOOpI[PIH&THOfI IIJIOCKOCTH

78

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCCJI HAa




KOOpI[HHaTHOﬁ IIJIOCKOCTH

®opmyna Myaspa. KopHu n-oii crenenu u3

7 KOMILJIEKCHOTO YHCIIa

20 ®opmyna Myaspa. Kopau n-oii crenenu us3
KOMILJIEKCHOTO YHCIIa
IIpuMeHEeHNEe KOMIUIEKCHBIX YUCEI IS

81 pemeHust GU3NYECKUX U TeOMETPUIECKUX
3a1a4

%) KonTponbhas padota: "KomiiekcHsie
qucia"

83 HatypanbHble u 1enble uncia

84 HarypainbHsle u niensle yucia

25 [IpumeHeHne NpU3HAKOB AETUMOCTH LENbIX
qucen

26 [IpumeHeHne NpU3HAKOB AETUMOCTH LENbIX
qucen

%7 [IpuMeHeHNe TPU3HAKOB AEITUMOCTH LENbIX
yucen: HOJl u HOK

28 [IpumMeHeHNne TPU3HAKOB AEITUMOCTH LENbIX
yucen: HOJl u HOK

29 [IpumeHeHne NpU3HAKOB AETUMOCTH LENbIX
YKCeJl: OCTaTKU M0 MOAYJIIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTH LENbIX
YKCceJl: OCTaTKU M0 MOAYJIIO

91 [IpumMeHeHne TPU3HAKOB AEITUMOCTH LENbIX




YHUCCII: aJITOPUTM EBxnuna nus peuicHu-d
3a4a4 B ICJIbIX YHCJIaX

92

Kontponbnast pabota: "Teopust menbix
gucen"

93

CucremMa 1 COBOKYITHOCTh YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIE/ICTBHS

94

Cucrema 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIECTBUSA

95

OcHoBHbBIE METObI pCIICHUS CUCTEM U
COBOKyHHOCTeﬁ pallnOHAJIBHBIX ypaBHeHI/Iﬁ

96

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH HpPaI[MOHAIBHBIX
ypaBHEHUU

97

OCHOBHBIE METO/bI PELLIEHUS] CUCTEM U
COBOKYITHOCTEW IMOKa3aTEIbHbIX YPAaBHEHUI

98

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW IMOKa3aTEIbHbIX YPaBHEHUI

99

OCHOBHBIE METOBI PELLIEHUSI CHCTEM U
COBOKYITHOCTEH JIorapu(MU4ecKux
ypaBHEHUH

100

OCHOBHBIE METOBI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH JIorapu(MUIeCKUX
ypaBHEHUU

101

HpI/IMeHeHI/Ie CUCTEM K PCHICHUTIO




MaTeMaTHYeCKUX 3a/1a4 U 337134 U3
pa3NUYHbIX 00J1acTe HAayKH U peabHOM
KU3HH, UHTEPIPETALUS TOTY4EHHBIX
pE3yJIBTaTOB

HpI/IMeHeHI/Ie CUCTEM K PCHICHUTIO
MAaTCMaTUYCCKUX 3aa4 M 3aJ1a4 U3

102 pa3nUYHbIX 00JIacTe HAyKH U peabHOM
KU3HU, UHTEPIPETALUs TOJyYEHHBIX
pE3yIBTaTOB
IIpuMeHeHNEe HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a7a4 U 3a7a4d u3

103 pa3nUYHbIX 00JI1acTe HAayKH U peabHOM
KU3HU, UHTEPIPETALUs TOJyYEHHBIX
pe3yIbTATOB
KonrtponbHas pabdora: "Cucremsl

104 palOHAIbHBIX, HPPALMOHAIBHBIX
MOKa3aTeIbHbIX U JIOrapu(PMUUIECKUX
ypaBHEHHH"

105 PanmonanbeHble ypaBHEHHUs ¢ TapaMeTpaMHu

106 PannoHanpHbIE HEpABEHCTBA C TapAMETPAMHU

107 PanmonanbeHble cuCTEMBI ¢ TapaMeTpaMHU

108 WppatnmonanbHble ypaBHEHUS, HEPABEHCTBA
C mapamMeTpaMu

109 WppatmonaibHble CUCTEMBI ¢ TapaMeTpaMHU

110 ITokazarenbHble ypaBHEHUS, HEPABEHCTBA C

napameTpamu




111

IlokazaTenbHBIE CUCTEMEI C nmapamMeTpamu

112

Jlorapudmuueckue ypaBHEeHUs, HEPAaBEHCTBA
C mapameTpaMu

113

Jlorapudmuueckue cucTemMsl ¢ mapameTpaMu

114

Tpuronomerpruyeckue ypaBHEHHUsI €
napameTpamu

115

TpuronomeTpuuecKkue HEPaBEHCTBA C
rapameTpamu

116

TpuroHomeTpruyecKkue CUCTEMBI €
napameTpamu

117

[TocTtpoenue u uccnenoBanue
MAaTeMaTUYECKUX MOJENEN pealbHbIX
CUTYallUi C IOMOILBIO YPAaBHEHUN C
rnapaMeTpamu

118

ITocTpoenue u uccienoBanue
MaTeMaTHYeCKUX MOJIeNel pealbHbIX
CUTYyallU C TOMOIIBIO CUCTEM YpaBHEHHUH C
napameTpamu

119

ITocTpoenue u uccie0BaHuE
MaTEMaTUYECKUX MOJENIEN PEAIbHBIX
CUTYyallUii C TOMOIIIbIO CUCTEM YpaBHEHHUH C
napameTpamMu

120

KonTponbHast pabota: "3amgauu c
napaMerpamu’

121

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus"




HOBTOpeHI/Ie, O606I.I.ICHI/IG, cucreMaTu3anus

122 3HaHui: "YpaBHeHus"

123 [ToBTOpeHue, 060061IeHNE, CUCTEMAaTH3aUs
3HaHui: "YpaBHeHus. Cuctemsl ypaBHeHUI"

124 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3aUs
3HaHuii: "HepaBencrtna"

125 [ToBTOpenue, 06001IeHNE, CUCTEMAaTH3AIUS
3HaHui: "HepaBencrsa"

126 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3aUs
3HaHuii: "HepaBencrtna"

127 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3aUs
3HaHuii: "[Ipon3Boanas u e€ npuMeHeHue"

128 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3aUs
3HaHuii: "[Ipon3Boanas u e€ npuMeHeHue"

129 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

130 [ToBTOpeHnue, 060061IeHNE, cUCTEMaTH3aUs
3HaHui: "VIHTErpan u ero npumeHeHue"

131 [ToBTOpeHnue, 060061IeHNE, CUCTEMaTH3aUs
3HaHui: "Oyukun"

132 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "Oyukun"

133 [ToBTOpenue, 06001IeHNE, CUCTEMAaTH3AIUS
3HaHui: "OyHkun"

134 Hrorosast koHTpoObHAs paboTa




135

HToroBast KOHTpOJIbHAs paboTa

136

[ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBbI

10 KJIACC
Kon
nposeps .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
eMoro 00pa3oBaTeILHOM NMPOrPaMMBbI CpelHero 001ero od0pa3oBaHusi
pe3yJbT
aTa
1 Ywuca v BEIYUCICHUS
L1 OnepupoBarh  MOHATHUSAMH:  PAIlHOHAIIBHOE H  JCHCTBUTEIBHOE  YHCIIO,
) OOBIKHOBEHHAS M JIECATHYHAS IPOOb, TPOIICHTHI
12 BrimonaaTe apudmeTndyeckre onepanuy ¢ paliMoOHAILHBIMU U J€HCTBUTEIbHBIMU
' qyCcIaMU
13 BeimonHaTe mpUOMMKEHHBIE BBIUMCICHHS, WCIOJIB3Ysl MPaBHIIA OKPYIJICHUS,
' JieNnaTh NPUKUAKY U OLIEHKY pe3ysibTaTa BRIUMCICHUN
OnepupoBaTh MOHATUSMH: CTEIEHb C IIEJBIM ITOKa3aTelieM, CTaHAapTHas ¢opma
L4 3aMUCH JCHCTBUTEIBLHOTO YHCia, KOPEHb HATypaJlbHOM CTEICHH; HCIIOJIb30BaTh
) noaxoAsamnlytro  ¢GopMy  3alUCH  JACHCTBUTEIBHBIX  YHCEN I pEHICHUs
MPAKTUYECKUX 3a/1a4 U MPEJICTABIICHUS TaHHBIX
OnepupoBaTh MOHSTHAMHU: CHHYC, KOCHHYC M TaHIE€HC IPOM3BOJIBHOTO YIJIA;
1.5 HCII0Ib30BaTh 3aIliCh MIPOU3BOJILHOTO yria yepes oOparHbIe
TPUTOHOMETpHUYECKHE (DYHKIIUN
2 VYpaBHEHUS 1 HEPABEHCTBA
OnepupoBarh MOHATUSIMHU: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTBO, IIEJIOE,
2.1 palroHaIbHOE, UPPAIIMOHAIBHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE
ypaBHEHUE
27 BemonuaTe mpeoOpa3oBaHUs TPUTOHOMETPHYECKHUX BBIPAKEHUNW W PEIIaTh
' TPUTOHOMETPUYECKUE YPABHEHUS
BreimonHaTe mpeoOpa3oBaHMsl IENBIX, pPAlMOHAIBHBIX M HPPallMOHATBHBIX
2.3 BBIDQKCHUH W  pemarb OCHOBHBIE THUIBI  IENBIX, pPAlMOHAIBHBIX U
HPPALMOHATIBHBIX YPAaBHEHUM U HEPABEHCTB
54 [IpuMeHATh ypaBHEHUS W HEPABEHCTBA JUIS PEIICHUS MAaTeMAaTHYECKUX 3a1ad U
) 3a/1a4y U3 Pa3IMYHbIX 00J1acTel HAYKU U PEATbHON KU3HHU
MopenupoBaTh peajibHbIE CUTYallUH Ha SI3bIKE ajIreOphl, COCTABIISTH BBIPAXKEHUS,
2.5 ypaBHEHHUS, HEPAaBEHCTBA IO YCJIOBHIO 3a/1auyd, HCCIENAO0BAaTh TOCTPOCHHBIC
MOJICJIH C UCIIOJIb30BaHHUEM aIlmapara ajareopsl
3 OyHKIUH U TpapuKu




OmnepupoBarh MOHATHAMHU: (DYHKIHS, CIMOCOOBI 3amaHus (QyHKIUH, 00JacTb
3.1 OTIpeNIeICHUs U MHOXECTBO 3HaYeHMU (yHKIuH, rpaduk (yHKIHU, B3aWUMHO
oOpaTHbIe PYHKITUN
39 OnepupoBarh MOHATHSIMH: YETHOCTh M HEYETHOCTh (PyHKIMH, HynmH (DyHKIUH,
' IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonw3oBarh rpaduku GyHKIUN 1T peIICHUsT ypaBHEHUT
34 Ctrpouth M uMTaTh Tpa@uKH JITHHEHHOW (YHKIMH, KBaApaTHUYHON (QYHKIUH,
CTETIEHHOM (PYHKIIMH C LEJIBIM TIoKa3aTelieM
Hcnonp3oBathk rpaduku GyHKUIUN A1 UCCISTOBAHMS MPOLIECCOB U 3aBUCUMOCTEH
3.5 [P PELIEHUU 3a7ad M3 JPYrHX Y4eOHBIX IPEIMETOB U pEAIbHON JKU3HH,
BBIpXaTh (OPMYJIAMHU 3aBUCIMOCTH MEX/y BETMUYMHAMU
4 Havana maremaTndeckoro anaiansa
41 OnepupoBarh  MOHATHSIMH:  IOCJIENOBATENBHOCTb,  apudmernyeckas U
' reoMeTpHuuecKas Mporpeccun
47 OnepupoBarh  MOHATHUSIMU:  OECKOHEYHO  yObIBaromiass  reoMeTpudeckas
' nporpeccusi, cyMmMa 6eCKOHEYHO yObIBaIOIIe reOMEeTpUIEeCKON IPOrpeccuu
4.3 3aaBaTh MOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcnonb30BaTh CBOMCTBA IMMOCIEAOBATEILHOCTEH U MPOTPEcCCHil NIl pelieHus
' pealIbHBIX 3a]1a4 MPUKJIAIHOTO XapaKTepa
5 MHoXecTBa U JIOTHKa
5.1 OnepupoBarh NOHATUSAMHU: MHOXECTBO, OIIEpAL[UU HAJl MHOYKECTBAMU
59 Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaTr [Ijs OMHCAHMs pealbHBIX
' MIPOLIECCOB U ABJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX yu4eOHBIX MPEIMETOB
53 OnepupoBath NOHATHAMHU: OIIPe/IeTIeHHE, TEOpEMa, CIIe/ICTBUE, 10KA3aTeIbCTBO
11 KJIACC
Kon
nposep .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThHI 0CBOCHHSI OCHOBHOI
TEMOTO o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero o01ero 00pasoBaHus
pe3yJbT
ara
1 Hucna u BBIYUCIICHUS
OnepupoBaTh NOHIATUSMM: HaTypaJIbHOE, LIEJI0€ YMCIIO; MCIOIb30BaTh MPU3HAKU
1.1 JEIMMOCTH II€JIBIX YHUCEJN, pa3j0KEHUE 4YKCIAa Ha IPOCTbIE MHOMXKUTEIU JUIS
pelieHus 3a1a4
1.2 OnepupoBatrh MOHATHEM: CTEIIEHb C PAlMOHATILHBIM [TOKa3aTeIeM
13 OnepupoBarTh MOHATUAMHU: JIOTapu(PM YHUCIA, JACCATHYHBIE W HATypaJbHbIC
' sorapuMbI




YpaBHEHHUs U HEpABEHCTBA

[IpumeHsTH CBOICTBA CTENEHU Ui MpeoOpa3oBaHUs BhIPAXKEHHH, ONMEpUpPOBAThH

2.1 MOHATUSIMU: I10KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THIIbI
[I0KAa3aTeNIbHBIX YPABHEHUM U HEPABEHCTB
BbimmonuATe  npeoOpa3oBaHUS — BBIPAKEHHWM,  COJEpXKALIUX  JIOrapu(Mbl;
2.2 OIIEpUPOBATH MOHATUAMU: JIOTapU(PMUUYECKOe YpaBHEHUE U HEPABEHCTBO; peIlaTh
OCHOBHBIE TUIIBI JIOTAPU(PMUUYECKHX YPABHEHUN 1 HEPABEHCTB
2.3 Haxonute penienuss npocTeHMX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEWHBIX YPAaBHEHHM U €€ pelICHMUE;
' HCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH /ISl pELICHUS IPAKTUYECKUX 3a/1a4
)5 Haxomute penieHuss NpOCTEMIINX CHCTEM M COBOKYIIHOCTEH palMOHAIbHBIX
' ypaBHEHUI U HEPABEHCTB
MogenupoBaTh peajbHblEe CUTYallUd Ha sI3bIKe anreOpbl, COCTABIATh BBIPAXKEHUS,
2.6 YPaBHEHHMsI, HEPABEHCTBA M CHCTEMBbI II0 YCIOBHUIO 3a/adyd, HCCICN0BATh
IIOCTPOEHHBIE MOJIENH C MCII0JIb30BAaHUEM arrapara ajireopbl
3 OyHK1MU U Tpaduku
OnepupoBarb MOHATHUSIMU: [IEpHOIUYECKas] byHKIMA, IIPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKUMHM, TOUYKH OKCTpeMyMa (GyHKIHMM, HauOoiblnee U
' HaMMEHbIIee 3HAa4YeHHUs (YHKIUM Ha MPOMEKYTKE;, HCIOIb30BaTh WX IS
uccieioBaHus (PyHKIUH, 3aJaHHOH rpaduKkoM
OnepupoBarh MOHATUAMHU: TpadUKHd TMOKa3aTeIbHOM, JorapuMUYeckoi u
3.2 TPUTOHOMETPUUYECKUX (YHKIMNA; N300pakaTh UX Ha KOOPAMHATHOM IIOCKOCTH U
HCII0JIb30BaTh JJIsl PELIEHUS] YpPaBHEHUI U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOW IJIOCKOCTH TIpadUKW JIHHEHHBIX YpPaBHEHUH U
' HCI0JIb30BaTh UX JUIsl PEIIEHUS CUCTEMBI JIMHEWHBIX YpPaBHEHUN
3.4 Hcnonb3oBate rpaduku QyHKIMHA U KCCIeI0BaHUS IIPOLIECCOB U 3aBUCUMOCTEHN
' U3 APYruX y4eOHBIX IUCLHUILINH
4 Haygana maTemMaTH4ecKoro aHaamsa
OnepupoBaTh MOHATHSAMM: HENpepbIBHAS (QYHKUUS, NPOU3BOAHAS (DYHKINH;
4.1 MCIOJIb30BATh TEOMETPUUYECKUH U (PU3NUECKUN CMBICI TIPOU3BOTHOMN /TSl pEIICHUS
3a1a4
49 HaxomuTe mpoM3BOAHBIE 3JEMEHTAPHBIX (DYHKIHMHA, BBIYUCIATH MPOU3BOJHBIE
' CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKIIMIA
43 Hcnonb30BaTh NpOU3BOJHYIO I MCCIEI0BaHUA (DYHKIMM HA MOHOTOHHOCTb U
' HKCTPEMYMBI, IPUMEHATh PE3Y/IbTAThl HCCIIEAOBAHMS K IOCTPOEHUIO IpaUKOB
44 Hcnonp30BaTh NPOM3BOAHYKO Ul HAXOXACHHS HAWIYyYIEro pELICHHUS B
' IIPUKJIAIHBIX, B TOM YHCJIE COLMAIBHO-2KOHOMUYECKHX, 3a7a4ax
45 OnepupoBarb  NOHATUSMM:  NE€pBOOOpa3Has M HHTErpan;  [OHUMATh
' reOMETPUYCCKUI 1 (PU3UYECKHI CMBICI HHTETpajia
4.6 Haxonute mepBoOOpa3Hble 3JIEMEHTAPHBIX (DYHKILUH, BBIUUCIATH HUHTErpai IO




dbopmynie Hetotona — JleliOHuma

4.7

PemraTe IMpUKIAAHBIC 3aJadd, B TOM YHUCIC COLHAIIBHO-DKOHOMHUYECKOI0 H
(1)I/I3I/ILI€CKOFO XapaxkTepa, CpeaCTBaM MaTEMaTUYCCKOI'O aHaIn3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
Ko IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
A
1 Yucna 1 BBIYUCICHUS
Panmonaneueie yncia. OObIKHOBEHHBIE U JECSITHUHBIE IPOOH, MPOLIEHTHI, 0ECKOHEUHBIE
L1 nepuoAnueckue apodu. ApudMeTHUecKHe OINepaluyd ¢ pPalMOHAIBHBIMU YHCIAMHU,
' npeoOpa3oBaHus YUCIOBBIX BbIpaxeHuil. [lpuMenenue npoGeil W MPOLEHTOB IS
peueHus NPUKIAAHBIX 33/1a4 U3 PA3JIM4YHBIX OTPACIIC 3HAHUN U PEAIBHON KU3HU
JeiicTButenpHblie uncna. PalnonansHbple U UppallMOHANbHbBIE Yyucia. ApudmMerndyeckue
1.2 | omepauuu ¢ JeHCTBUTENbHBIMH 4YHclIaMu. [IpuOnvk€HHBIE BBIYUCICHHUA, MpaBHUIIa
OKpPYTJICHUS, IPUKUJIKA U OLICHKA Pe3yJIbTaTa BIUMCICHU
Crenens ¢ uensiM nokaszareneM. CtangaptHas Gpopma 3anucu JeHCTBUTENBHOTO YHCHA.
1.3 Hcnonp3oBanue noaxonsimend GopMbl 3allUCH JACUCTBUTENBHBIX YHCET IS PEIICHUS
MPAKTUYECKUX 3a7a4 U MPECTaBICHUS JaHHbBIX
14 Apudmerndeckuii KOpeHb HaTypajdbHOW creneHu. JlelcTBusS ¢ apuPpMETHICCKUMH
' KOPHSIMHU HaTypaJbHON CTEIIEHU
L5 CuHyc, KOCUHYC U TaHT'€HC YMCIIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC, apPKTAHT'€HC
YHUCJIOBOT'O apryMeHTa
2 VYpaBHEeHUS 1 HEPABEHCTBA
2.1 TosxmecTBa v TOXKIECTBEHHBIC MPEOOpa30OBaHUS
27 [IpeobpazoBanue TPUrOHOMETPUUYECKHUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKUE
' hopmyIbI
)3 VYpaBHeHue, KopeHb YypaBHeHHs. HepaBeHcTBO, penieHue HepaBeHCTBa. Meron
HWHTEPBAJIOB
2.4 | Pemenue nenbix U ApOOHO-PAITHOHATIBHBIX YPAaBHCHU U HEPABEHCTB
2.5 | Peuenue uppanrioHaNIbHbIX YPAaBHEHUN U HEPABEHCTB
2.6 | PemeHue TPUrOHOMETPUUYECKUX YPABHEHUM
27 [IpumeHeHne ypaBHEHH 1 HEPABEHCTB K PEIICHUI0 MaTeMaTUYECKUX 3ajad U 3a7ad U3
' pa3IMyYHbIX 00JacTel HAyKH U pealibHOM KU3HU
3 OyHKIUHN U TpaPUKu
31 OyHknus, crnocoObl 3amaHus GyHknuu. ['paduk QyHkmuu. BzaumHo o0paTHBIC
' GyHKIUH
10 Ob6nacte ompenelneHus ¢ MHOXKECTBO 3HadeHui ¢yHkuuu. Hymm dyHkuum.

[TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKIUN




33 Crenennast (yHKIMS ¢ HaTypaldbHBIM U ILIETBIM MMOKa3areneMm. EE cBolicTBa u rpaduk.
' CaoticTBa U rpad K KOpHS 1-0i CTETICHU
34 TpuronomeTpudeckasi OKPYXKHOCTb, OIPEICICHHE TPUTOHOMETPHYECKUX (YHKITUI
' YHCIIOBOTO apryMeHTa
4 Hauana marematnyeckoro anaiansa
41 [locnenoBatenbHOCTH, CIOCOOBI  3aJaHHsl  MOCJIEIOBaTeNbHOCTEH. MOHOTOHHBIE
' 0CJIEI0BATEILHOCTH
ApudmeTndeckass W TEOMETpUYECKass Mporpeccud. beckoHewHOo yObIBarommas
4 | TEOMETpUHEcKas NPOrpeccus. Cymma OeckOoHEYHO YOBbIBaroIiel TIeoMeTpHYecKon
' nporpeccud. PopMmyisia CIOXKHBIX IHPOLEHTOB. lcrnonb3oBaHUE MPOrpeccuu  JUIst
pelIeHus: pealibHbIX 3aJ1a4 MPUKIIAIHOTO XapaKTepa
5 MHokecTBa U JOTHKA
MHokecTBO, onepanuu Haj MHOXecTBaMu. [lnarpammel Ditnepa — Benna. [Ipumenenne
5.1 | TeopeTHKO-MHOKECTBEHHOI'O ammnapara JJis OMHCAHUS PealbHBIX MIPOLIECCOB U SIBICHUH,
IIPU PELICHUU 3a/]a4d U3 JPYTUX Y4eOHbIX IPEIMETOB
5.2 | Ompenenenue, Teopema, clieJCTBHE, J0Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 Yucina v BBIYUCIICHUS
1.1 Hatypanbenblie u niensle uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCET
1.2 Crenens ¢ palluoOHaNBHBIM Moka3areneM. CBOMCTBa CTEIEHU
1.3 Jlorapudm yucna. JlecaTuunbie 1 HaTYypaIbHBIC JTOTAPU(MBI
2 YpaBHEHMs U HEpABEHCTBA
2.1 [IpeoOpazoBanue BEIpAKEHHIA, COACPIKALIMX JIOTApU(HMBI
2.2 [TpeoOpazoBanre BbIpaKEeHH, COIEpKalUX CTENEHH C PAllMOHANIBHBIM TIOKa3aTelleM
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 ITokazarenbHbIe YpaBHEHHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA
r 6 Cucrembl JIMHEWHBIX ypaBHEHUH. Pellienne npukiIaaHbIX 3a/1a4 ¢ TOMOLIBIO CUCTEMBI
' JIMHENHBIX YPaBHEHU
2.7 CucreMbl 1 COBOKYITHOCTH pPallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB
)8 [IpumeHeHue ypaBHEHUH, CUCTEM M HEPaBEHCTB K PEUICHUIO MAaTEMaTUYECKUX 3aJ]1ad
' U 3a71a4 U3 pa3IMYHBIX 00JacTel HAyKH U pealibHOM KU3HU
3 QOyHKIUHN U TpapUKU
31 Oyukuus. [lepuognueckue ¢ynkuuu. [IpoMexyTku MOHOTOHHOCTH (YHKITUH.
' MakcumMymbl U MHHMUMYMBL GyHKIuH. HauOonbliee W HauMeHblee 3HAaYCHHE




(GYHKINN Ha TPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U TpadUKH
33 [oxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKu
3.4 Hcnonp3oBanue rpadukoB GyHKIMN AJIs peIIeHUs] YpaBHEHUH U JIMHEHHBIX CUCTEM
Hcnonb3oBanue rpagukoB GyHKUMH Ui UCCIIEOBAaHUS MTPOLECCOB U 3aBUCUMOCTEH,
3.5 KOTOPbIE€ BO3HUKAIOT IpPH pEIICHUM 3aJady M3 JPYruX Y4eOHBIX MPEIMETOB H
peaabHOM KU3HU
4 Hauana maremMaTiueckoro aHainsa
4.1 HenpepeiBable pyHKIMN. METOI HHTEPBAIOB IS pEIICHUS] HEPABEHCTB
4.2 [TpousBoanas ¢pyHkuuu. ['eomerpruueckuii 1 GU3NUECKUI CMBICT TPOU3BOTHON
43 [IpousBoanbie >rMeMeHTapHbIX GYHKIUNA. DOpMysIbl HAXOXKACHUS TMPOU3BOIHOMN
' CYMMBI, IPOU3BEACHUS M YACTHOTO (DYHKIIMIA
[IpumeHeHne mNPOM3BOAHON K HCCIEAOBAaHUIO (YHKIHMA Ha MOHOTOHHOCTh U
4.4 IKCTpeMyMbl. HaxoxneHue HauOONbIIEro W HAWMEHBIIETO 3HA4YeHUs (yHKIUH Ha
OTpe3Ke
[Ipumenenne npou3BOAHON U1 HAXOXKICHUS HAWIYYILIETO PELICHUs B IPUKIATHBIX
4.5 3aJadax, s ONpEACNCHHS CKOpPOCTH Ipolecca, 3adaHHOro (opMyJIod WU
rpadpukom
4.6 [TepBooOpa3znasi. Tabnuia mepBoOOPa3HBIX
47 Wuterpan, ero reomeTpudyeckuil u ¢usnueckuil cMmbici. Beuucienue uHTerpaia mo

dbopmyne Hetotona — JleliOnua




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHETI'O OBIIIET'O OBPA3OBAHUA

Kon
nposepsie
MOro
TpeOoOBaH
ust

IIpoBepsiemble TPeGOBAHUS K NMPeIMETHBIM Pe3yJbTATAM OCBOEHHS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero 00pa3oBaHus

Bnanenue meromaMu 0Ka3aTenbCcTB, aITOPUTMAMHU PELICHHS 33/1a4; YMEHHUE
(dbopMynHpOBaTH U ONEPUPOBATH MOHATHIMHU: ONpPEICICHIE, aKCHOMa, TeOpeMa,
CIIC/ICTBHE,  CBOWCTBO,  MpPHM3HAK,  JOKa3aTeIbCTBO,  PaBHOCHJIbHBIC
(GopMyIHpPOBKH;, TPUMEHATh HX; YyMEHHE (QOPMYyIUpOBaTH OOpaTHOE H
IPOTUBOIIOJIOKHOE YTBEP)KICHUE, NPHUBOAUTH HPUMEPHl U KOHTPIPHMEPHI,
UCIIOJIB30BAaTh METOJ] MaTeMaTHUECKOW MHIYKIIMH; MPOBOAMUTH JOKA3aTeIbHbIC
pacCyXIeHHsS TpH pEHICHHH 3a/1ad, OIEHUBATH JIOTHYECKYIO IPABUIBHOCTD
paccyXJIeHHIi; yMEHUE ONEPUPOBATh MOHATUSIMH: MHOKECTBO, ITOJMHOKECTBO,
olepalMyM  HaJ  MHOXECTBAMH; YMEHHE  HCIOJIB30BaTb  TEOPETHUKO-
MHOXXECTBEHHBII ammapar Ui ONHCAHHs peabHBIX NMPOLECCOB U SBICHUN H
IpU pEIICHWU 33/1a4, B TOM 4YHCJE U3 APYTHX YUEOHBIX NPEIMETOB; YMEHHE
ONEepHpOBATh TMOHATHAMHU: Tpad, CBA3HBIA Tpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJlaBaTh M ONMCHIBATH I'padbl pa3iIMnYHBIMU CIIOCO0AMH;

UCTIOJIB30BaTh rpadbl MPH pelIeHUH 3a1a4

YMeHHe onepupoBaTh MOHATUSAMHU: HATypPAIbHOE YUCIIO, LIEJI0€ YUCIIO, CTEIICHDb
C LeIbIM IIOKasaTelleM, KOpPEHb HATypaJbHOM CTENEHH, CTENEHb C
palMOHAIBHBIM II0KA3aTelIeM, CTEIEHb C JEUCTBUTEIBHBIM I10KA3aTelIEM,
Jorapugm 4ucia, CUHYC, KOCUHYC U TaHI'€HC IPOM3BOJIBHOTO YHMCIIA, OCTATOK
0 MOIYJIIO, PALMOHAJIBHOE 4YHUCJIO, HPPALUOHAIBLHOE YHCIO, MHOXECTBA
HATYpaJIbHbIX, LEJbIX, PAlMOHAIbHBIX, JCHCTBUTEIBHBIX YHCEI; YMEHHE
UCTIOJIb30BaTh MPHU3HAKH JEIMMOCTH, HAUMEHBIIUN OOMIMK JeNUTeNb H
HalMEHbllee oOlee KpaTHoe, alropuT™M EBKinia mpu pelieHud 3ajad;
3HAKOMCTBO C Pa3jIM4YHBIMM ITO3MLIMOHHBIMU CHCTEMAaMH CUUCIEHUS; YMEHHUE
BBINOJIHATh BBIYMCICHHE 3HAUYCHUM M INpeoOpa3oBaHMs BBIPAKEHUH €O
CTETIEHSIMH W Jorapugmamu, MpeoOpa3oBaHus JIPOOHO-PAIMOHATIBHBIX

BBIan(eHHﬁ; YMCHUEC OIICPUPOBATDH INOHATUAMMU: IIOCJICA0BAaTCIBbHOCTD,




apudMeTHUecKas TPOTpeccusi, TeoMeTpudecKas TMporpeccus, OECKOHEYHO
yObIBaroas reoMeTpuyecKkas nporpeccus; yMeHue 3a71aBaTh
MOCJIEIOBATEIBHOCTA, B TOM YHCJIE€ C IIOMOIIBIO PEKYPPEHTHBIX (HOPMYII;
YMEHUE ONEepUpOBaTh MOHATUAMHU: KOMIUJIEKCHOE YHUCIO, COIpPSIKEHHBIE
KOMILJICKCHBIE YMCIIa, MOAYJb U aQpTYMEHT KOMIUIEKCHOTO yHcia, popma 3anucu
KOMILJIEKCHBIX qucenl (reomeTpuyeckas, TPUTOHOMETPHUUECKAs u
anreOpanyeckasl); yMeTh NPOM3BOIUTH apU(PMETHUYECKHE JICHCTBUS  C
KOMIUIEKCHBIMHU YHMCJIAMH; IPUBOAUTE NIPUMEPBI UCII0JIb30BaHUsI KOMILICKCHBIX
YKCeJl; OIIEpPUPOBATH MOHITUAMM: MaTpHLa 2X2 1 3%X3, onpeaenuTenb MaTpULbl,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHue onepupoBaTh IMOHSATHUSMHU:  palMOHAJbHBIE, HpPpPALUOHAIBHBIE,
NOKa3aTelbHbIe, CTENEHHbIE, JIorapu(MUYECKHE, TPUTOHOMETPHUYECKHUE
YpaBHEHUS W HEPAaBEHCTBA, MX CUCTEMbl; YMEHHE OIEpPUPOBATH MOHITHUSIMHU:
TOKJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUE, YpAaBHEHHE, HEPaBEHCTBO,
CUCTEMa ypaBHEHUUN U HEPaBEHCTB, PABHOCUJILHOCTh YPaBHEHU, HEPABEHCTB U
CUCTEM; YMEHHUE pellaTh ypaBHEHHUS, HEPAaBEHCTBA U CUCTEMBI C IOMOUIbIO
pa3IMyYHbIX MNPUEMOB; peEllaTh YpPaBHEHUS, HEPABEHCTBA M CHUCTEMBI C
napameTpoM; MPUMEHSTh YPABHEHHS, HEPABEHCTBA, UX CHCTEMbI ISl PEIICHUS
MaTeMaTHUYECKUX 3a7ad M 3ajad U3 pa3jIMyHbIX o0JacTeld HayKu M peajbHON

KHU3HHU

YMeHue  omnepupoBaTh  MOHATHSAMH:  (QyHKIUS, UYETHOCTH  (YHKIIHH,
HNEPUOJUYHOCTh  (YHKLUH, OrPAaHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTb
¢yHKuMu, S3KCTpeMyM (YHKLIWH, HaWOOJbIIee M HAUMEHbIICe 3HAYCHHS
(GyHKIMM Ha NPOMEXKYTKE, HeNpepbiBHAs (QYHKLUSA, aCHUMOTOTHl rpaduka
¢yHkuuu, mepBas W BTOpas NPOHW3BOAHAS (YHKLIHH, TEOMETPUYECKHH H
¢u3nUecKuil CMBICT POU3BOHON, MEPBOOOPa3HAs, ONpPEACIEHHbBI HHTErpa;
YMEHHE HaXOIUTh AaCUMOTOTHl Tpaduka (YHKIHH; YMEHUE BBIYHCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BEIECHUS, YAaCTHOIO W KOMIIO3ULUHM (PYHKLUH,
HaXOJUTh ypaBHEHHE KacaTeNbHOW K rpaduky (QYHKLUUHU; YMEHHE HaXOIUTh
IIPOM3BOJIHBIE 3JIEMEHTApHBIX (DYHKIMHA; YMEHHE HCIIOJIb30BaTh MPOU3BOIHYIO
JUI UccleoBaHus (DyHKIMHA, HAXOAUTh HauOOJIbIINE U HAUMEHbIINE 3HAUCHUS
(GyHKUMH; CTPOUTh TIpapUKd MHOTOWIEHOB C HCIOJIb30BAaHUEM ammapara
MaTeMaTHYeCKOT0 aHAJIW3a; MNPUMEHSTh MPOU3BOAHYI0 JUIS HAXOXKICHHS
HaWJIy4lllero peUIeHHWs B NPUKIAAHBIX, B TOM YHCIE COIHMAJIbHO-
HKOHOMHMYECKUX M (PU3NUECKUX 33]auax; HaXOIUTh TUIOMAAN U 00BEMBI (HUTyp

C IIOMOIIBIO HHTCIrpajia, IMPUBOJUTH IMPpUMCPbI MaTeMaTUu4ICCKOIro




MOJICITMPOBAHMS ¢ TOMOIIBIO MU PepeHIInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATUAMHU: Tpapuk (yHKIMH, oOpaTHas (GYHKIHS,
Komro3unusl (GpyHKuMH, JMHEHHas (QYHKOMSA, KBagpaTHYHAs — (QYHKIMS,
panmoHanbHas QyHKIUS, cTeNeHHas: (yHKIHS, TPUTOHOMETpUYecKrue (QyHKIINH,
oOpaTHbIE TPUTOHOMETPUYECKHUE GyHKIHH, NOKa3aTebHast "
jorapudmuueckas GyHKINU; YMEHHE CTPOUTH IpadUKu U3y4eHHBIX (YHKIIHH,
BBINIOJIHATH MPeoOpa3oBaHust rpaKoB (YHKIUH, UCTIONB30BaTh TPAUKU JUIS
U3y4YeHHs] TIPOLIECCOB W 3aBUCHUMOCTEH, MpPHU pPELICHHHM 33aJad U3 JPYyrux
y4eOHBIX TNPEJMETOB W 3ahad M3 PeaJbHOM JXM3HM; BBIpaXKaTb (HOpMyJaMH
3aBHCUMOCTH MEXIy BEJIMYMHAMH; HCIOJB30BATh CBOHCTBA M TpauKu
(GYHKOMIA JUIS pelieHHsT ypaBHEHWH, HEPaBEHCTB M 3a/ad C IapaMeTpaMu;
n300paxkaTb Ha KOOPAMHATHOM IJIOCKOCTHM MHOKECTBA PEIICHUN ypaBHEHMH,

HEPABCHCTB U NX CUCTEM

YMeHue pemaTh TEeKCTOBBIE 33]]a4l Pa3HbIX THIIOB (B TOM YKCJIE Ha MPOLIEHTHI,
JIOJIU U 4YacTH, HA JIBUJKEHHE, padoTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH,
3aa4i U3 OOJIACTH YIPABJICHUS JIMYHBIMH W CEMECHHBIMU (PUHAHCAMH);
COCTaBJISITh BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO
3aJjauM, UCCIIEJIOBATh MOJyYEHHOE PEIlIeHHEe M OLEHUBATh MPaBIONOA00HOCTh
pe3yJbTaTOB; YMEHUE MOJECIHUPOBATH pEANbHBIE CUTyallUM Ha S3bIKE
MaTeMaTUKU; COCTABJIATh BBIPAXKEHHUsI, YPABHEHUs, HEPABEHCTBA U UX CUCTEMBI
[0 YCJIOBHUIO 3aJa4M, MCCIEA0BATh IOCTPOCHHBIE MOJEIU C HCIIOJIb30BAHUEM

anmnapara ajreOpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yIbTaT

YMeHue omnepupoBaTh MOHATHSMH: CcpelHee apudmerhyeckoe, MeAHaHA,
HauOoJblllee M HAUMEHbLIEE 3HAU€HUs, pa3Max, JUCIEPCHUs, CTaHJIAPTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; YMEHHE U3BJIEKaTb, WHTEPIPETUPOBATH
UHPOpPMALIMIO, TPEACTABICHHYI0 B TalnMuax, Ha Auarpammax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA peEalbHBIX IPOLECCOB U SBJICHUH; MPEACTABIAThH
UH(POPMALIMIO C TIOMOIIBIO TaOIUI] U AUArPAMM; MCCIIEIOBATh CTATUCTHYECKHE
JaHHbIE, B TOM YHCJIe C IPUMEHEHUEM IpaUyecKuX METO/IOB U 3JIEKTPOHHBIX
CpeAcTB; rpaU4ecKd HUCCIEN0BaTh COBMECTHBIE HAOIIOACHUS C IOMOIIBIO

JMarpaMM pacCeuBaHUs U JIMHEMHOW perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIy4YallHBIA ONBIT U CiIy4ailHOE COOBITHE,
BEPOSTHOCTh CIIy4ailHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSTHOCTH C
UCTIOJIb30BAaHUEM TPaPUUECKUX METOJIOB; MPUMEHSATh (OPMYIBI CIOKECHUS H

YMHOXXEHHUSI BEpOATHOCTEH, (OpMyily TOJHOW BEPOSTHOCTH, (Popmyiy




Bepuymnnu, xomOuHatopHble GakThl U (OPMYIbI; OICHHBATH BEPOSTHOCTH
peasbHbIX COOBITHI; YMEHHE ONEpUPOBaTh MOHATUSAMMU: CllydailHas BEJIMYMHA,
pacrpeneiieHue BEpOSITHOCTEM, MAaTeMaTHYeCKOe OKHMIAHWE, AUCIEPCHUS H
CTaHJApTHOE OTKJIOHEHHME CIIy4yailHOM BEIMYMHBI, (YHKLUU paclpelesieHus U
IJIOTHOCTU PAaBHOMEPHOIO, IIOKA3aTE€IbHOIO M HOPMAJIBHOIO PaCHpEAcIICHHUI;
YMEHHME HCIIOJIb30BATh CBOMCTBA H3YYEHHBIX DACIPEACICHUN Ul PELICHUS
3aJa4; 3HAKOMCTBO C IMOHATHAMU: 3aKOH OOJIBIINX YUCEI, METO (bl BHIOOPOUHBIX
UCCIICIOBAaHUM; yMEHHUE NPUBOJUTH IPUMEpPbI NMPOSBICHUS 3aKOHA OOJbIINX
Yyhcesl B IPUPOJIHBIX U OOILIECTBEHHBIX SBICHUSX; YMEHUE OIEpUPOBATH
NOHATHAMM:  COYETAHHE, IEPECTAaHOBKA, YHUCIO  COYETAHWM,  YHUCIIO
nepecTaHoBOK; OMHOM HbroTOHA; yMeHHE TPUMEHSATh KOMOMHATOPHBIE (PAKTHI U
pacCyXIeHHs [UIsl pElIeHHs 3alady; OLEHUBAaTh BEPOATHOCTH pEAJIbHBIX
COOBITUH; COCTaBJISITb  BEPOSATHOCTHYIO MOJAEIb U  HWHTEPIPETUPOBATH

MOJTy4YEHHBIN pe3ynbTaT

VYMeHue onepupoBaTh MOHATHAMM: TOYKA, IpsiMasi, INIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YIJIA, IUIOCKUHI YIOJl, IBYTPAHHBIN YIoJl, TPEXTPAHHBIN
yroJ, CKPEIIMBAIOIIMECS NPAMBIE, NAapaJUICIbHOCTh W IEPIECHIUKYJIIPHOCTD
IPSAMBIX M IUIOCKOCTEH, YroJl MEXAYy IPSIMBIMHM, Yrol MEXKIAy IpsSMOH U
IUIOCKOCTBIO, YTOJl MEXKIY IIOCKOCTSAMH, PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH,
PACCTOAHUC MCKAY MNPAMBIMU, PACCTOAHUC MCXKAY IIJIOCKOCTIAMU; YMCHHC
UCNOJb30BaTh IPU pEIIEHUH 3aJady MU3ydeHHble (AKTBI MU TEOPEMBI
IUIAHUMETPHH; YMEHHUE OIICHWBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHUPA;
CTPOUTb MAaTEMaTHUYECKHE MOJEIM C IOMOIUBIO I'€OMETPHUUYECKHUX IOHATHH U

BCJIMYHMH, pCIIaTh CBA3AHHBIC C HUMU NPAKTUYCCKUC 3aa4YN

10

YMeHue onepupoBaTh MOHATHSAMHU: IUIOMAAb (Urypsl, 00BEM Qurypsl,
MHOTOTPaHHHK, TPaBUIbHBI MHOTOTPAaHHUK, CEYCHHE MHOTOTpaHHUKA, KYO,
napajuiefienunesa, mnpu3Ma, nupamuja, Qurypa M IMOBEPXHOCTb BpallCHHUS,
HWIMHAP, KOHYyC, Imap, cdepa, IUIom@ab c@epbl, MIOMAAs MOBEPXHOCTU
NUPaMUJIBI, TPU3MBI, KOHyca, LMIUHApPA, O0BEM KyOa, MIPSIMOYTOJIBHOTO
napajuleJenunesia, TupaMubl, NpU3Mbl, LUIUMHIPA, KOHYyca, 11apa, pa3BEPTKa
IIOBEPXHOCTH, CEUYEHHs KOHyca W LWIMHIpa, NapajUyieldbHble OCH WIU
OCHOBAHMIO, CEUYEHHE IIapa, IUIOCKOCTh, Kacaromascs cdepsl, HUIMHApA,
KOHyCa;  yMEHHE CTPOUTb CEUEHHE  MHOTOTpaHHHMKA,  HM300pa’kaTh
MHOTOTPaHHHKH, (PUTYPHI H TIOBEPXHOCTHU BPAIICHUS, HX CEYCHHSI, B TOM YHCIIE
C TMOMOUIBIO  JJIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHSTh CBOWCTBA

TeOMETPUYECKUX (UTYp, CaMOCTOATENBHO (HOPMYIHPOBATH OIpPEACIICHUS




u3ydyaeMmbIX (QUTyp, BBLABHraTh THIIOTE3BI O CBOMCTBaX M TpPU3HAKAX
reoMeTpu4ecKux (uryp, OOOCHOBBIBATH WJIM ONPOBEPraTh MX; YyMEHHUE
IPOBOJIUTH KJIACCH(PHUKAIMIO (UTYp TO PAa3IWYHBIM TPU3HAKAM, BBIIOJIHSATH

HCO6XOI[I/IMH€ AOIIOJTHUTCIIBHBIC ITIOCTPOCHUA

11

VYMeHue onepupoBaTh MOHATUAMU: JBUKEHHE B IMPOCTPAHCTBE, NapasuleIbHbIHN
IIEPEHOC, CHUMMETpHUsI Ha IUIOCKOCTM UM B IIPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue noaoous, NoJo0HbIE GUTYphl; YMEHHE PACIO3HABATH PABHbIE
U 1onoOHbIe (QUTYpBl, B TOM YHCIE B NIPUPOAE, HCKYCCTBE, APXUTEKTYpE;
UCIOJIb30BaTh T'€OMETPUUYECKHE OTHOIIEHUS IpPU PELICHWU 3a7ay; HaXOJIUTh
F€OMETPUYECKUE BEIMYMHBI (JJIMHA, Yroj, oAb, 00bEM) IPU pELICHUU
3ajjad U3 JAPYruX Y4YeOHBIX NpPEAMETOB U U3 pPEalbHON JKU3HU; YMEHHE
BBIYUCIISATh TEOMETPUYECKHE BEIMYMHBI (IJIMHA, YTOJ, IUIOalb, OOBEM,
IUIOIA/b TOBEPXHOCTH), UCHOJIb3Yysl HM3y4eHHbIE (POPMYJBI M METOABI, B TOM
yycie: IUIoU[aJb IIOBEPXHOCTU MHPaMH[Ibl, IMPU3MBlL, KOHYyCa, LWJIMHApA,
wiomaae cepsl; 00bEM KyOa, IpAMOYToJIbHOIO Napajjiesenunena, MupamMuIsl,
OpU3MBbL, IUIUHIpPA, KOHYyCa, IIapa; YMEHHE HAXOAUTh OTHOIIECHHE OO0BEMOB

o100HBIX (huryp
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YmMmenue OIICpHUPOBATh IMOHATHUAMU: IMPAMOYIOJibHasd CHCTEMa KOOpPAWHAT,
BCKTOpP, KOOpAHWHATBI TOYKH, KOOPAHWHATBHI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHCJIO, PA3JIOKCHHUE BEKTOpA I10 6a3Hcy, CKaJIPpHOC
IMPOU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJl MCKAY BCKTOpaMU, YMCHUC
HCIIOJIBb30BAaTh BeKTOpHBIﬁ u KOOp,I[I/IHaTHBII\/'I MCTOL JJIA peIICHUA

reOMETPUUYECKUX 3ajiau U 3a7a4 APYrux yueOHbIX IPEIMETOB
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YMenue BBI6I/IpaTL MOAXOMAIINNA METOM IS peuicHud 3aJadyv; INOHUMAHUC
SHAYUMOCTH MATCMATHUKH B U3YUCHHUH ITPHUPOJHBIX U O6H_I€CTB€HHBIX IIpoueccoB
u HBHGHHﬁ; YMCHHUEC pPACIO3HAaBaTh IIPOSABJICHHUEC 3aKOHOB MAaTr€éMaTUKHU B
HCKYCCTBE€, YMCHHC IIPpUBOIWUTHL IMPUMEPbBI MATCMATHYCCKUX OTKpBITI/Iﬁ

POCCHIICKOM U MUPOBOM MaTEMATUYECKON HAYKHU




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUA, ITIPOBEPAEMbBIX HA EI'D
HO MATEMATUKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon

1 Hucna u BBIYUCIEHUS

1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET

12 Panmonaneupie  uyucna. OOBIKHOBEHHbIE U JECATHYHBIE JIpOOHM, TPOIICHTHI,
. OeCKOHEUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypalbHOU cTeneHHu. [[elcTBus ¢ apupMETHIECCKUMHU
' KOPHSIMH HAaTypaJIbHOM CTEIIEHU

1.4 Crenenp c¢ 1enbiM mokazareneM. CTeneHb € palUOHAIBHBIM IIOKa3aTesIeM.
' CaoiicTBa cTeneHU

15 CuHyCc, KOCHMHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnaHbie U HATYpaIbHBIC JOTapu(MbI

JleficTBuTenbHBIE YHClAa. ApUMETHYECKHE ONepaluu C JACHCTBUTEIHHBIMH
1.7 grcnamu. [IpuOnmkEHHbIC BEIUMCICHHUS, TIPABUIIa OKPYTJICHUS, PUKHUIKA U OLICHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeobOpazoBanme BeIpaKeHUN

1.9 KommiekcHbie uncia
2 YpaBHEHHUs U HEpABEHCTBA

2.1 Lenpie 1 1poOHO-palIMOHATILHBIC YPaBHEHHS

2.2 HppauuoHaibHble ypaBHEHUS

2.3 TpuroHomeTpudecKkue ypaBHEHUS

24 [Toka3zaTenbHbIE U JTOTapUPMHUUECKIE YPABHEHHS

2.5 Lenbie u 1poOHO-paIOHAIEHBIC HEPABEHCTBA

2.6 HppanmonaibHble HEPaBEHCTBA

2.7 [Toka3zaTenbHbIE U JTOTapUPMHUUECKIE HEPABEHCTBA

2.8 TpuroHomeTpuieckre HEpaBEeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11

Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTPUILbI




OyHKIUHN U TpaPuKu

@Oynkius, crnocodbl 3amanus QyHKuuu. I'paduk GyHkumu. BzaumHo obOparHble

>l ¢bynkiun. YétHele u HeuéTHble PyHkuuu. [lepuoanueckue GyHKkuun
OOnacte ompeneneHuss W MHOXXECTBO 3HaueHW QyHkuun. Hymm QyHkum.
39 [IpoMexyTKH  3HAKOMOCTOSHCTBA. [IpOMeXyTKM  MOHOTOHHOCTH  (DYHKIUH.
' MakcuMymbl 1 MHUHUMYMBbI ¢GyHKiuu. Haubonbiiee u HauMeHblllee 3HAYCHUE
(GYyHKIHMU Ha TPOMEKYTKE
13 CrenenHas QyHKIMS C HaTypaldbHBIM M IeNbIM MOKa3arteneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa 1 rpaduK KOPHS /-0l CTENECHH
3.4 Tpuronomerpuieckre GyHKINHU, UX CBOMCTBA U TpaduKu
3.5 [Toka3zarenbHas u orapudmudeckas GyHKIMH, IX CBOMCTBA U TpaPUKU
16 Toukum paspeiBa. AcumnToTel TpadukoB ¢yHknuii. CpoiicTBa  (QYHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHUs IIOCIIEN0BATEIHLHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyiia CI0KHBIX TPOIEHTOB
4 Havana maremaTndeckoro ananmsa
4.1 [TpousBonnas Gpynkuuu. [IponsBoaHbIe IeMEHTAPHBIX (QYHKIMNA
[Ipumenenne npPOU3BOAHON K UCCIENOBaHUIO (YHKIUA HAa MOHOTOHHOCTH U
4.2 sKCTpeMyMbl. Haxoxaenue HanOOJBIIEr0 U HAUMEHBIEro 3HaYeHUs (YHKUUU Ha
OTpe3Ke
4.3 IlepBooOpaznas. MuTerpan
5 MHoOXkecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu Haj MHOKecTBaMHu. [uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposATHOCTB U cTaThCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIO0CKOCTH
7.2 [Ipsimble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaILICHUS




7.5

Koopaunats! 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

10 kmacc: Anrebpa 1 Hadana MaremMaTudeckoro aHanauza: Amumos 1. A.,
Konsrun 10. M., Tkauésa M. B. u np. Maremaruka: anrebpa u Havasna
MaTEeMaTHYeCKOro  aHaiu3a, TeomeTpusa. AnreOpa ¢ Havaua
Maremarnyeckoro ananmmsa, AO WznarensctBo «lIpocBemenne» 11
Kkiacc: AnreOpa m Hadasia MatemaTudeckoro ananmsa: Ammmon I, A,
Konsrun 10. M., Tkauésa M. B. u np. Maremaruka: anrebpa u Havasna
MaTEMaTUYECKOro  aHaluz3a, reoMmerpusa. Auredpa u  Hayana

MAaTCMaTHYCCKOI'O aHaJIn3a, AO HSI[&TCJILCTBO ((HpOCBCHICHI/IC».






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 133397933100110045794213742499444592196809849398
Bnageney Koanos ApTém CTenaHoBUY

OeicTevTened C 31.08.2025 no 31.08.2026



http://www.tcpdf.org

		2025-09-29T13:12:10+0500




