i, e A T e

MUHHCTEPCTBO IIPOCBELIEHUS] POCCHIMCKOI (DE,Z[EPAI_[HPI

Kpacnonapcxﬂu Kpai

MAHOY COIl N 6 MO Kopenosckuii paiion

COI'/TACOBAHO VTBEP%KI[EHO
3 \5‘4‘0: *:L'ns Aﬂt qjs,;c"égf;
3aM JUPEKT o YBP ; ;@m P,
Kupesu A.B J
IIpuka Nol

oT «28» 08.2023 r.

PABOYASI ITIPOTPAMM A
(ID 1216144)

7

y4ebHoro npegmera «Auire6pa n Havaa MaTeéMaTH4YeCKoro ana/n3a

Yray6nenusiii YPOBeHbL)

A1t obyvarormxes 10 — 11 KJlaccoB

-~

ct.Cepruesckas 2023



MHNOACHUTEJIBHASA 3AIIMCKA

VYueOHbIii Kypc «Anrebpa W Hayaja MaTeMaTHYeCKOro aHalu3a» SIBISETCS OJHUM M3 Haubonee
3HaYMMBIX B TpOrpaMMe CpeaHero oOmiero o0pa3oBaHMs, MOCKOIBKY, C OJHOW CTOPOHBI, OH
obecrieunBaeT HHCTPYMEHTANBHYIO 0a3y Uil U3y4YeHHUsl BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYToM
CTOPOHBI, (HOPMUPYET JOTHUECKOE U a0CTPAKTHOE MBIIUICHHE 00YYAIOIIUXCS HAa YPOBHE, HEOOXOJUMOM
JUIS OCBOCHUST MHPOPMATHKH, OOIIECTBO3HAHMS, HCTOPUH, CIOBECHOCTH U JAPYTHX AUCHMIUIMH. B paMkax
JaHHOTO Y4eOHOro Kypca oOydaroliuecs OBJIAJeBarOT YHHBEPCAJILHBIM SI3bIKOM COBPEMEHHOH HAyKH,
KoTopasi GOpMyIHPYET CBOHM JIOCTIKEHHS B MATEMAaTHIeCKOH (opme.

VY4eOHbIi Kypc ayreOphl M Hayall MATeMaTHIEeCKOr0 aHaN3a 3aKIaAbIBAET OCHOBY JUISl yCHIEITHOTO
OBJIaJICHUA 3aKOHaMH (1)I/ISI/IKI/I, XUMHH, 6I/IOJ'IOI‘I/II/I, IIOHUMAaHHsA OCHOBHBIX TeHILeHHI/Iﬁ pa3BUTUA
SKOHOMHKH W OOIECTBEHHOH >KWU3HHU, IO3BOJSIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IM(POBBIX H
KOMIIBIOTCPHBIX TEXHOJIOTHUAX, YBCPCHHO MHWCIIOIb30BaTh HX IJIA ):[am)Hef/'Imero O6pa3OBaHI/IH U B
MOBCE/HEBHOH JKM3HU. B TO e Bpemsi oBjiajeHHEe aOCTPaKTHBIMH W JIOTHYECKH CTPOTUMH
KOHCTPYKIMSIMUA anreOpbl ¥ MaTeMaTH4YecKOoro aHain3a pa3BHBAaeT YMEHHE HaXOIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBATE UCTUHHOCTDb, JOKa3bIBaTh YTBCPXKACHHA C IIOMOIIBKO HWHIAYKOUHW MW PacCCyXIaTb
JeTYKTUBHO, MCIIONH30BaTh 0000IEeHNEe U KOHKPETH3aluio, abcTparnpoBaHue M aHAJIOTHUIO, GOpMUpPYET
Kp€aTUBHOC 1 KPUTUYCCKOC MBIIIJICHUE.

B xoze uzyuenus yueOHOro Kypca «Ajiredpa u Havana MaTeMaTHYeCKOro aHalln3a» 00ydarommecs
IIoJIy4aroT HOBBIN ONBIT peuI€Hu MPUKIAIHBIX 3aaa4d, CaMOCTOATCIIBHOIO IIOCTPOCHUA MAaTEMATUYCCKUX
MOJENEH pPEAIbHBIX CUTYallUid, WHTEPIPETAUUU IIOJYYEHHBIX PELICHUM, 3HAKOMATCS C IpPUMEPaMHU
MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKE H UCKYCCTBE, C BHIJAIONIMMUCS MaTeMaTHICCKHMU
OTKPBITHSMH ¥ UX aBTOPaMHU.

VY4eOHbIl Kypc 007a/1aeT 3HAYUTENLHBIM BOCIIUTATEHHBIM ITOTEHIINATIOM, KOTOPBIA pean3yercs
Kak depe3 y4eOHBIH MaTepHal, CIocOOCTBYIONMK (HOPMUPOBAHUIO HAYYHOI'O MHPOBO33PEHHS, TaK U
yepe3 crienuPuKy y4eOHOH NesaTelNbHOCTH, TPEOYIOIIEH MPOAOIKUTEIFHON KOHIICHTPAIIMA BHUMAaHUS,
CaMOCTOSTEILHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MIOYUCHHBIN pe3yybTarT.

B ocHoBe wMmeromuku oOy4deHWss anreOpe W HadajJaM MATEMAaTHYeCKOrO aHan3a JICHKHT
JeSTebHOCTHBIIN MPUHIUIT 00yJICHUSI.

B crpykType yuebHOro kypca «Airebpa W Hadala MaTeMaTHYeCKOTO aHAJIM32» BBIICICHBI
CIIEYIOINE COJIePIKATENLHO-METOIUYECKHe JTHHUH: «Uncna M BeYUCIeHU, «DYHKIUN U TpaduKm»,
«YpaBHEHHsI U HepaBeHCTBay», «Hawanma MaremaTmyeckoro aHanmsa», «MHoOkecTBa M JOruka». Bcee
OCHOBHBIE COJICPIKATENFHO-METOIUYCCKIE JTMHUN W3y4aroTCs Ha TPOTSHKEHWH JIBYX JIET OOydYeHHs Ha
YPOBHE CpPEIHEro o0miero o0pa3oBaHusl, €CTECTBEHHO JOMONHSASA APYT APyra U MOCTENEHHO HACHIIAACh
HOBBIMH TeMaMH U pasjenamu. JlaHHbIA y4eOHBIA Kypc SBISIETCS WHTETPATHBHBIM, MOCKOIBKY
o0beMHSCT B cebc CoAepKaHHE HECKONbKUX MaTeMaTUYeCKHX JUCIMIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHS, MATEMATUICCKUN aHaNn3, TEOPHUsl MHOXECTB, MaTeMaTH4eckas JIoruka u japyrue. Io
Mepe TOro Kak oOydarolmuecs OBIAZCBalOT BCE Ooliee MHUPOKUM MATEMATHYCCKAM allapaTtoM, Y HUX
MOCNE0BATENbHO (OPMHUPYETCSI U COBEPIICHCTBYETCS YMEHUE CTPOUTh MATEMATHUYECKYIO MOJIENTb
peanbHOM CUTyallMy, MPUMEHSITh 3HAHHS, MOJMYYCHHBIC NMPU HU3YUYCHHU YYeOHOTO Kypca, Ui pellCHHS
CaMOCTOATENbHO CHOPMYIIUPOBAHHON MaTEeMaTHUECKOM 3a/1auu, a 3aTeM HHTEPIPETUPOBATEH CBOM OTBET.

ConepxarenpHo-MeTouueckass JuHUsA «YUucna ¥ BeIMHMCICHUS» 3aBepmiacT (HopMUpOBaHHE
HABBIKOB HCIOJBb30BAHMS ICHCTBUTENBHBIX YUCEN, KOTOPOE ObLIO HAYATO HA YPOBHE OCHOBHOTO OOIIIET0
obpasoBanus. Ha ypoBHe cpeqHero odmiero oopa3oBanus ocod00e BHUMAaHUE yiaemsercss HOpMUPOBAHUIO
HABBIKOB PAI[OHAIILHBIX BBIYUCICHUH, BKIIOYAIONIMX B ce0s MCIONB30BAaHUE PA3IMYHBIX (OPM 3aMUCH
4yClla, YMEHHE JeNaTh MPHUKUAKY, BBIOIHATh MPUOIMKEHHBIC BBIYMCICHHS, OIICHUBATH YHCIIOBHIC
BBIp2XKEHHsI, pabdoTaTh C MaTEeMaTUYECKHUMU KOHCTAaHTAMH. 3HAKOMBIE OOYYarOIIUMCS MHOXKECTBA
HaTypaNbHBIX, [EIbIX, pAIMOHAIBGHBIX W JICHCTBUTENBHBIX YHUCEN JOMONHSIOTCS MHOXECTBOM
KOMIUIEKCHBIX YHhCell. B KaXIoM H3 JTHX MHOXECTB pACCMAaTPUBAIOTCS CBOWCTBEHHBIE €My



cnenuduueckre 3aaun U OIepaliu: JelicHHe HaIleo, ONEPUPOBAHUE OCTATKAMHU Ha MHOXECTBE I[EITbIX
YHCed, OCOObIC CBOMCTBA PAlMOHAIBHBIX M UPPAIMOHAIBHBIX 4YHCElNl, apu(MeTHYecKue orepanuu, a
TaKKe M3BJICUCHUE KOPHS HATYPaJbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX uucen. bmaromaps
MOCJIEIOBATEIbHOMY PACHIMPEHUIO KPyra MCIONb3yeMBIX YHCE U 3HAKOMCTBY C BO3MOXKHOCTSIMU HX
MPUMEHEHUS ISl PEIICHUS Pa3IUYHBIX 33714 (pOpMUPYETCS MPENCTABICHUE O CIUHCTBE MATEMATHKHU KaK
HAayKd M €€ poJM B MOCTPOCHHHM MOJENeH peaTbHOro MUpa, IIUPOKO HCIONB3YIOTCS 0000IIeHue |
KOHKpETHU3AIIHSL.

Jluaus «YpaBHEHUSI U HEPABCHCTBA» peajHu3yercss Ha MPOTSHKEHUH Bcero oOydeHHs: Ha ypOBHE
cpenHero o0Imiero o0pa3oBaHusl, OCKOJBbKY B KakaoM paszene [IporpaMMbl mpeaycMOTpEHO pelieHne
COOTBETCTBYIOIIMX 3a/a4. B pe3ynpTare oOyyaromuecss OBIaJeBarOT Pa3IHMYHBIME METOJaMH PeIlleHUs
pallMOHAJIBHBIX, HPPALUOHAJIBHBIX, ITOKAa3aTCIIbHBIX, JIOFapI/I(bMI/I‘ICCKI/IX U TPUTOHOMCTPHUYCCKHUX
ypaBHEHHI, HEPABEHCTB W CHUCTEM, a TaKXKe 3ajad, CojeprKalux mapamerphl. [lomydeHHble ymMeHUsS
IIUPOKO HCTONB3YIOTCS TPU HCCIEAOBAaHUHM (YHKIMA C TOMOIIBIO TMPOU3BOJHON, MpPH pEIICHHH
MPUKIAIHBIX 3a/1a4 U 33J1a4 Ha HAXOXKJCHUE HauOOJBIINX U HAUMEHBIINX 3Ha4YeHUH QyHkuuu. JlanHas
cojJiepaTeibHas JUHMS BKIOYAaeT B ceOs Takke (OPMHPOBAHME YMEHMI BBINOJIHATH PACUEThI IO
dbopmynam, peoOpa3oBaHUs PAIMOHAIBHBIX, UPPAMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, a
TaK)Ke BBIPAXKCHUMU, COACPIKALIUX CTEIEHU M Jiorapudmbl. bBiarogaps u3ydeHuio anreOpandeckoro
Marepuansa TPOUCXOAWT JaJbHEUIIee pa3BUTHE QITOPUTMHUUYECKOTO W aOCTPAKTHOTO MBITIUICHUS
o0y4aronuxcsi, OPMUPYIOTCSI HABBIKH JISTYKTUBHBIX PACCYKJEHUH, paOOThI ¢ CUMBOJIBHBIMHU (hOpPMaMH,
MIPECTABIIEHUS] 3aKOHOMEPHOCTEN 1 3aBUCHMOCTEN B BHJIE PABEHCTB M HEpaBEHCTB. Anredpa mpeiaraer
3(1)(1)CKTI/IBHLIC HHCTPYMEHTBI JIA PCHICHUA NPAKTUYCCKUX M C€CTCCTBECHHO-HAY4YHBIX 3aJay, HarjsiJHoO
AEMOHCTPUPYET CBOU BO3MOXHOCTHU KaK A3bIKa HAYKH.

ConepxkarenpHo-MeTonuueckas JInHUus «OyHKIMK U Tpa(uKM» TECHO MeperuieTaeTcsi ¢ IpyruMu
JUHASAMU y4eOHOrO Kypca, MOCKOIbKY B KAKOM-TO CMBICIE 3a7aéT IOCIeA0BATEIbHOCTh H3YYCHUS
Marepuana. V3ydeHWe CTEleHHOW, IIOKa3aTeIbHOW, Jorapu(pMUIeckod W TPUTOHOMETPHIECKUX
(GyHKIIUH, UX CBOWCTB M IpadMKOB, UCTONB30BaHUE QYHKIUHA JUTS pPelIeHusl 3a/1a4 U3 JPYrUX y4eOHBIX
MIPEIMETOB M PEAbHOM JKU3HU TECHO CBS3aHO KaK C MAaTEMaTHYeCKHM aHAIM30M, TaK U C PelIeHHEeM
ypaBHEHUH W HepaBeHCTB. [Ipu 3TOM OoIbIlIoe BHUMaHHE yJensercs GOpMUPOBAHHIO YMEHUS BBIPAKATh
(dhopMynamMu 3aBHCHMOCTH MEXKIY pa3IMYHBIMH BEJIMYWHAMH, HCCIEIOBATh IONYyYE€HHBIE (DYHKIUH,
cTpouTh WX rpaduku. MaTepuam 3TOH comep)KaTeNnbHON JIMHWUM HalleleH Ha pa3BUTHE YMEHHH H
HAaBBIKOB, TIO3BOJITIOIINX BBIPAKATH 3aBUCHMOCTH MEXAY BETMYHHAMH B Pa3IU4HONW Qopme:
AHAINTUYECKOH, TpadudecKoi 1 ciaoBecHOH. Ero n3ydenne cnocobCTBYET pa3BUTHIO aITOPUTMHYECKOTO
MBITIICHUS, CITOCOOHOCTH K 0000IIEHUIO M KOHKPETH3AINH, HCIIOIH30BAaHUIO aHAJIOTHH.

ConmepxarenpHass smHAA «Hagama wmaremMaTwmyueckoro aHanm3a» TIO3BONISIET CYIIECTBEHHO
pacHIMPHUTh KPYT KaK MaTeMaTHYECKUX, TaK M MPHUKIAJHBIX 3a7a4, JOCTYITHBIX 00yJalomuMCcs, TaK KaK y
HUX TIOSIBIETCS BO3MOXKHOCTh CTPOUTH TpadUKU CIOKHBIX (DYHKIIHH, OMPENeNsTh WX HanOONbIIUE H
HauMEHBIITNE 3HAYCHUS, BEIYUCIATD IUIOMANN (GUTYp U OOBEMBI TEN, HAXOJUTh CKOPOCTH U YCKOPEHUS
mporieccoB.  JlaHHas conep)kaTenbHAas JUHHUS  OTKPHIBAET HOBBIE BO3MOXXHOCTH — TTOCTPOSHUS
MaTeMaTHYeCKNX MOJEIeH peajJbHBIX CHTyalldii, TO03BOJIIET HAXOIWTh HAWIydllee pelieHue B
MPUKIATHBIX, B TOM UHCIE COIMATbHO-DKOHOMHYECKUX, 3a/JadaX. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTHYEeCKOr0 aHajh3a CIOCOOCTBYET pa3BUTHIO a0CTpakTHOro, (hopMaIbHO-IOTHYECKOTO U
KpEaTHUBHOTO MBIIUIEHHS, (DOPMUPOBAHUIO YMEHHI PacIO3HABATH MPOSBIICHHS 3aKOHOB MAaTEMATHKH B
HayKe, TeXHUKE U UCcKyccTBe. OOydaromyecs y3HAIOT O BBITAIOIINXCS Pe3yIbTaTax, MOJIYYeHHBIX B XOZe
Pa3BUTHS MaTEeMaTHUKU KaK HAyKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOIUYeCKast THHHS «MHOXKECTBa W JIOTHKa» BKIOYAeT B ce0sl AJIEMEHTHI
TEOPUH MHOXXECTB M MAaTEeMaTHYeCKOW JIOTUKHA. 1eOopeTHKO-MHOXKECTBEHHBIE IIPEICTaBIICHUS
MIPOHU3EIBAIOT BECh KypC INKOJBHOM MaTeMaTHKH W TpeiaraloT HaumOollee YHWUBEPCAJIbHBIA S3BIK,
00BEIMHSIONINI BCe pa3zieibl MATEMATHKU U €€ IPHIIOKEHH, OHU CBSI3BIBAIOT Pa3HbIE MAaTEMaTUYECKUE
JUCIMILTIHBI U UX TPUIIOKEHUS B enHOoe enoe. [1o3ToMy BaXHO JaTh BO3MOXKHOCTh 00ydaromeMycs
MMOHUMATh TEOPETHKO-MHOXXECTBEHHBIH S3bIK COBPEMEHHOW MAaTEMaTHUKH M KCIIOJIB30BaTh €ro Jyis



BBIPQKCHHSI CBOUX MBICIICH. J[pyrMM Ba)KHBIM MPH3HAKOM MAaTEMAaTHKHM KaK HAyKH CIENyeT MPU3HATh
CBOWMCTBEHHYIO €l CTPOrocTh OOOCHOBAaHHMU W CJICJOBAaHUE OIPENCIEHHBIM TPaBUIaM TOCTPOCHUS
JIOKa3aTeIbCTB. 3HAKOMCTBO C O3JICMEHTAMH MAaTEMaTHUYECKOW JIOTMKU CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBINUICHUST O00y4YaroNIMXCs, TO3BOJSIET MM CTPOHTh CBOM PACCYKICHHS Ha OCHOBE
JIOTUYECKUX MPaBui, GOPMUPYET HABBIKUA KPUTUICCKOTO MBIILTCHUSI.

B yueOHOM kypce «AireOpa ¥ Hayajla MaTeMaTHUYECKOTO aHajK3a» IPUCYTCTBYIOT OCHOBBI
MAaTEMATHUYCCKOro MOACIIUPOBAHUA, KOTOPBLIC IIPU3BAHBI CHOCO6CTBOBaTB q)OpMI/IpOBaHI/IIO HaBbIKOB
MOCTPOCHUST MOZIENIEH peaNbHbIX CHUTYaIUid, NCCIeOBaHUS 3TUX MOJIeel ¢ TIOMOIIBIO anmnapaTa anreophl
U MAaTCMaTUYCCKOI'O aHalin3a, MHTCPIPECTAlUN IMOJTYYCHHBIX PE3YyJIbTAaTOB. Taxue 3aJJaHus BIIJICTCHBI B
KK M3 pa3zeioB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepuall Y4eOHOro Kypca IIMPOKO HCIOIb3YeTCsI
JUISL pElIeHWs] TMPHUKIAAHBIX 3aaad. [Ipu peleHnH peanbHBIX MPAKTUYECKUX 3alad oOydaromruecs
pa3BUBAIOT HAOMIOJATEILHOCTh, YMEHNE HaXOAUTh 3aKOHOMEPHOCTH, aOCTParupoBaThCs, UCIONB30BAThH
aHaJioruto, 0000IIaTh ¥ KOHKPETHU3UPOBATh IpodiieMy. JleaTenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB
pEIICHUs MPUKIIATHBIX 3a/1a4 OPraHU3YeTCs B MPOLIECCE U3YUCHHUS BCEX TeM yueOHOro Kypca «Ayredpa u
Havajga MaTeMaTHIecKOro aHaIN3ay.

Ha u3yuenne yueOHOro Kypca «Ajredpa ¥ Hayajla MaTeMaTHUECKOTO aHaiu3a» OTBOAUTCS 272
gaca: B 10 kimacce — 136 gacoB (4 gaca B Henento), B 11 xiacce — 136 wacoB (4 yaca B HENemio).



COJAEPXKXAHUE OBYYEHUA
10 KUIACC

Yucaa u BbIYUCTEHUS

Pammonaneapie umcna. OOBIKHOBEHHBIE W JIECATUYHBIE JpoOW, TPOIEHTHl, OECKOHEYHbBIE
nepuoauueckue Apobu. [IpuMenenue npoOell M MPOIEHTOB Ui pElIeHHs] NPUKIAIHBIX 3a7ad U3
pa3IMYHBIX OTpaciiel 3HAHUM U peasbHON XKU3HU.

HeticTBuTtenpHble Yrcia. PanroHa bHble U UppaldoOHATBHBIC YKcia. ApudMernyeckue onepamnun
C JCHCTBHUTEIBHBIMM 4YHCIaMH. MOAyYJb JEHCTBUTEIBLHOTO YMCIA M €ro cBoicTBa. [lpubmmkéHHbIC
BBIYMCIICHUA, TIpaBUjIa OKPYTIIEHUs, IPUKUAKA U OLIEHKA pe3yNIbTaTa BEIYUCICHUI.

Crenenb ¢ 1eNbIM Moka3aresieM. bunom HeioTona. Mcnonb3oBanue noaxoasiiei GopMbl 3amucu
JEMCTBUTENBHBIX YHCEN JUISI pELIeHHs] MPAKTUIECKUX 3a7a4 U MPEeICTaBICHUS JaHHBIX.

Apudmernyecknii KOpeHb HATYpaJIbHON CTETIEHU W €r0 CBOWCTBA.

CrereHb ¢ parmoHaIBFHEIM TTOKa3aTeNIeM U € CBOMCTBA, CTEIIEHD C ICUCTBUTEIHHBIM MOKA3aTEICM.

Jlorapugwm uncia. CpoiicTa jorapudma. JlecssTuuHbie U HaTYypaIbHBIC JOrapru(MBbIL.

CuHyc, KOCHMHYC, TAaHT€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC H
ApKTaHTEHC YMCIOBOI0 apTyMEHTa.

YpaBHeHHs M HEPABEHCTBA

ToxpaecTBa U TOXKAECTBEHHBIE TpeoOpa3oBaHus. Y paBHEHHE, KOPEHb YpaBHEeHHA. PaBHOCHIILHBIE
YpaBHEHUS U ypaBHEHUA-cieAcTBrs. HepaBeHCTBO, pellieHre HepaBeHCTRA.

OCHOBHBIE METONIBI PEIICHUS LENbIX M IpPOOHO-PAalMOHAIBHBIX YpaBHEHWHW W HEPaBEHCTB.
MHorousieHbl OT OJTHOM NepeMeHHOU. [leneHne MHOrousieHa Ha MHOTOWIeH ¢ ocTtaTkoM. Teopema besy.
MHoro4ieHsl ¢ 1ensMu Koddduiuenramu. Teopema Buera.

[IpeobpazoBaHus YMCIOBHIX BRIPAKEHUH, COEPIKAIIIX CTEIIEHN U KOPHHU.

Wppanmonansabie ypaBHeHNs. OCHOBHBIE METOBI PEIICHUS HPPAIIMOHATBHBIX YPAaBHEHHH.

[ToxazaTensHbie ypaBHEeHUS. OCHOBHBIE METO/IBI PEIICHHUS TIOKAa3aTEIbHBIX YPaBHEHHI.

IIpeoOpazoBaHue BEIPa)KEHUH, COMEPIKALTUX JIOTAPHU(DMBL.

Jlorapupmuyeckne ypaBHeHus. OCHOBHBIE METO/IBI PEIICHHUS JOrapu(pMUIECKUX YpaBHEHUH.

OcHoBHBIe TpuroHOMeTprueckue popmynsl. [IpeodpazoBanre TPUTOHOMETPHIECKUX BBHIPAKEHHI.
Pemenue TpuroHoMeTpUYECKUX YpaBHEHMUIA.

Pemenune cucreM JIMHEHHBIX ypaBHEHUW. MaTpuua CHCTEMbl JIMHEHHBIX ypaBHEHHI.
OnpenenuTens MaTPUIBI 2X2, €ro T€OMETPUYECKHA CMBICT U CBOICTBA, BHIUMCIIEHHE €ro 3HAYSHWS,
MPUMEHEHUE ONPEEIUTENS ISl PEIICHUs CUCTEMBI JIMHEHHBIX ypaBHEHUH. Pellenne npukiaiHbeixX 3a1a4
C IOMOILBIO CUCTEMBI JIMHEHHBIX ypaBHEeHUN. MccnenoBanue NOCTPOEHHON MOZEIU € MOMOIIBIO MaTpULL
U onpeaenuTencii.

ITocTtpoenne MareMaTHYeCKUX MOJEIEH PEAJbHOM CHTyalud C IIOMOLIbI0 YpPaBHEHUH U
HepaBeHCTB. [IpuMeHeHue ypaBHEHH M HEpAaBEHCTB K PEIICHUI0 MaTEMaTHYECKUX 3aJad M 3a1ad U3
Pa3TMYHBIX 00JIACTel HAYKH W PEaTbHOMN JKH3HM.

DyHkuuu ¥ rpaguxkn

Oyukius, crnocoOsl 3amanust GpyHKuu. Bzanmuo obpatHble dyHKmmn. Kommosunus (yHKIwmi.
I'padux pynxkunn. DnemeHTapHbIe TPE0Opa3OBaHUS I'PAPUKOB (HYHKIHH.

OO6nacTp ompeneneHuss W MHOXKeCTBO 3HaueHnid QyHkumu. Hymm ¢dysxnun. lpomexyTtkn
3HAKOMOCTOsIHCTBA. UYéTHhle U Heu€rHbie (QyHKiuu. llepumogmueckue ¢yHkuu. IIpoMexyTku
MOHOTOHHOCTH (yHKIMH. MakcuMymbl 1 MUHUMYMEBI (pyHKIIMU. HanOonpiee 1 HamMeHbIee 3HAYCHUS
(hyHKITH Ha IPOMEXYTKE.

Jlunelinas, KBaapaTW4yHas W JpOOHO-TWHEWHas QYHKOHWA. OJIEeMEHTapHOe WCCIEIOBaHUE U
MOCTPOEHUE UX IPaPHUKOB.

Crenennas (yHKIMS C HATYpaJbHBIM M IIEJIbIM MToKa3ateneM. E€ cBolicTBa u rpaduk. CBoiicTBa u
rpaduk KOpHsI N-0if cTeneHu Kak (yHKIIMA O0PAaTHOM CTEIIEHU C HaTypaIbHBIM ITOKA3aTeIeM.



[lokazarensHass u Jnorapudmuyeckass (YHKUUH, WX CBOWCTBa H rpaduku. McmomszoBanue
rpa¢ukoB GYHKLIUHN IS pelIeHus] ypaBHEHUH.

Tpuronomerpudeckasi OKPYXHOCTb, OIpEAeICHUE TPUTOHOMETPUUECKUX (YHKIHMH YHCIOBOTO
apryMeHTa.

OyHKIMOHATIBHBIE 3aBUCHMMOCTH B peajbHBIX Ipoleccax H sBICHUSX. ['papuku peanbHBIX
3aBUCUMOCTEH.

Hayajia MaTeMaTH4eCKOI0 aHAIU3a

ITocnemoBaTenbHOCTH, CIOCOOBI 3aJaHusg  IOCIEAOBATEILHOCTEH. Merog MaTeMaTH4YecKOH
WHAYKUMA. MOHOTOHHBIE M OrpaHHYEHHBIE IIOCIEeNOBATENbHOCTH. VIcTopuss BO3ZHHMKHOBEHUS
MaTeMaTHYECKOT 0 aHaIM3a KaK aHajn3a OECKOHEYHO MaJbIX.

Apudmerndeckass ¥ TeoMeTpuueckas Inporpeccud. beckoHedHo yObIBarolias reoMeTphUYecKast
nporpeccust. CymMma OeCKOHEYHO yObIBaroIIeld reoMeTpudeckor mporpeccuu. JIMHEHHBIH U
SKCMOHEHIUANIbHBIA pocT. Uucno e. PopMyna CIOXKHBIX MPOLEHTOB. VICHONb30BaHUE MPOTPECCUU I
peLIEHMs peabHbIX 33/1a4 PUKIIATHOIO XapaKTepa.

HenpepriBHbie QyHKIMM M uX CBOMCTBAa. TOYKHM pa3pbiBa. ACHMIITOTHI TpaduKOB (YHKIIHI.
CpoiictBa (QYHKIWI HeEMpepbIBHBIX Ha OTpe3ke. MeTol WHTEepBaJOB JUIS PEIIeHHsT HEpaBEHCTB.
[IpumMeHneHue CBONUCTB HENMPEPHIBHBIX QYHKIUH YIS pEIIeHHs 3a/1a4.

[epBas u BTOpas mpou3BoaHbIe QPyHKIMH. OnpenencHne, TeOMETPUUECKHA U (PU3UIECKHIA CMBICI
MPOM3BOJIHOMW. Y paBHEHNE KacaTeNnbHOH K rpaduKy QyHKINU.

[Ipou3BoaHbIe 3MeMeHTAapHBIX GYHKIMHA. [Ipou3BogHAs CYMMBI, TPOM3BEICHUS, YaCTHOTO U
KOMIIO3HMIIMH (DYHKITHIMA,

MHoxkecTBa U JIOTHKA

MHOXeCTBO, OIlEepalMi HaJl MHOXXECTBAaMH H WX CBOWcTBa. Jlmarpammer Ditiepa—BeHHa.
[IpuMeHeHuE TEOpPETUKO-MHOKECTBEHHOIO ammapaTa JJis ONMCAaHUS PEAJIbHBIX NPOLIECCOB W SIBICHH,
MIPH pElIeHUH 33/1a4 U3 IPYTUX YICOHBIX MPEIMETOB.

Onpenenenrie, TeopemMa, CBOWCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEACTBHE, JOKAa3aTeIbCTBO,
PaBHOCHIIBHBIE YPABHEHUS.

11 KJIACC

Yucia 4 BbIYMCICHUS

Hatypanbnble u nensie uncna. [IpuMeHeHne NpU3HAKOB AEIMMOCTH LEbIX YUCEN, HAUOOIBIINN
obmmii menurens (manee — HOJl) u Hammenbinee obmee kpatHoe (manee — HOK), octaTkoB 1o Momynro,
anroputMa EBKinaa uis pemenns 3a1ay B LEIbIX YUCIax.

Kommnnekcuble uncna. Anredpanyeckas U TpUIOHOMETpHUYECKas (POpMBI 3amuCH KOMILUIEKCHOTO
yucia. ApupMeTHUECKHE ONepaliy ¢ KOMIUIEKCHBIMU YuciaMu. M300paskeHne KOMIUIEKCHBIX YHCeN Ha
KoopauHaTHOM miockoctd. Popmyna Myapa. KopHu n-oif cTemeHM U3 KOMIUIEKCHOTO 4Yucaa.
[IprMeHeHne KOMIJIEKCHBIX YMCeN Al pelieHnsl (PU3NUECKUX U FeOMETPUUECKUX 3a1ad.

YpaBHeHHsI U HEPABEHCTBA

Cucrema W COBOKYIHOCTb YpPaBHEHHH M HEpPaBEHCTB. PaBHOCHJIBHBIE CHCTEMBl U CHCTEMBI-
ciencTBusl. PaBHOCHIIbHBIEC HEPABEHCTBA.

OT10op KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHUH C TIOMOILBIO TPUTOHOMETPUYECKON OKPY>KHOCTH.
Pemennie TpUroHOMETpPUYECKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PELICHNUS TOKA3aTENIbHBIX U JIOTAPUPMHUUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IBI PELICHUSI UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METONBl PELIEHUS CHUCTEM M COBOKYIMHOCTEH palHOHAIBHBIX, HWPPALMOHAJIBbHBIX,
MOKA3aTEeJIbHBIX U JIOrapu(MUUECKUX YpPaBHEHUH.

VYpaBHEHHS, HEPABEHCTBA U CUCTEMBI C IIAPaMETPaMH.

[Ipumenenue ypaBHEHHH, CUCTEM M HEPABEHCTB K PELICHWIO MaTeMaTHYeCKUX 3a/1ad W 3ajad U3
pa3nuYHbIX 00JacTell HayKu U peajibHOM KU3HH, HHTEPIPETaLusl MOMyIeHHBIX PE3YIbTaTOB.



DOyHKkunu 1 rpagpukn

I'padux xommnozuumm ¢yHkuwid. ['eomerpuueckue o0pa3bl ypaBHEHHWH U HEpaBEHCTB Ha
KOOPJAUHATHOH IUIOCKOCTH.

Tpuronomerpuueckue GpyHKINN, KX CBOWCTBA U TPa(UKH.

I'paduueckne Meroap! pelieHns ypaBHEHHI U HepaBeHCTB. I'padudyeckue MeToapl penieHus 3aaad
C IapaMmeTpaMu.

Hcnonw3oBanue rpaukoB (YHKIUN JUIS MCCIACAOBAHMS IPOIIECCOB M 3aBUCUMOCTEH, KOTOPBIC
BO3HHKAIOT MY PelIeHNH 3a7a4 U3 APYruX Y4eOHBIX MPEIMETOB U PEAbHON )KHU3HU.

Hayayia MaTeMaTH4eCKOI0 aHAIU3a

[lpumenenne NPOM3BOAHOM K UCCICJOBAaHWIO (PYHKIMHA Ha MOHOTOHHOCTH M OSKCTPEMYMBI.
Haxoxenue HanOOJIbIIIEro ¥ HAUMEHBIIIEr0 3HAYCHUH HEMTPEPBIBHON (DYHKIIMH Ha OTPE3Ke.

[IpumeHeHue MPOM3BOAHOMN I HAXOXKJIEHHUSI HAWIYUIIEeTo pelleHrs B MPUKIaJAHbIX 3a1adax, s
OIpe/IeTIeHNs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aIaHHOTo (POPMYIIOH UITH TPaQUKOM.

[epBoOOpa3Hasi, OCHOBHOE CBOWCTBO MepBooOpasHbIx. [leppooOpa3Hble dNeMEHTAPHBIX (YHKIHIA.
[IpaBuiia HaXOXIEHUS TEPBOOOPA3HBIX.

Nurerpan. I'eomerprueckuii CMBbICI HHTErpana. BeluucieHue ONpenel€éHHOro MHTErpaja Io
¢dhopmyse Herotona-Jleiionuna.

[MpuMenenue nHTErpaa sl HAXOXKJICHUS TUIONIAJIeH TUIOCKHX QUTYp U 00bEMOB IeOMETPHUYECKHX
TeN.

[Mpumepsr pemennid U GepeHIUANBHBIX  YpaBHEHHH. MaremaTndeckoe MOJIETUPOBAHHE
peabHBIX MPOIIECCOB C MOMONIBIO UG PepeHITHATBHBIX YPaBHEHHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA YUEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA

JJMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kIaHCKOTr0 BOCIIUTAHMS

c(OPMUPOBAHHOCTh TPAXKIAAHCKOW MO3UIMU OOY4YAlOMIerocsi Kak akTHBHOTO M OTBETCTBEHHOI'O
YlieHa POCCHIMCKOro oOlIecTBa, TNPENCTaBICHWE O MaTEeMaTHYECKHX OCHOBaX (YHKIMOHUPOBAHHUS
Pa3UYHBIX CTPYKTYp, SIBJICHUH, MpOLEAyp TPakJaHCKOro obmiecTBa (BBIOOPHI, OMPOCHI M JPYTOE),
YMEHHE B3aUMOJICHCTBOBaTh C COIMAIBHBIMA HMHCTHUTYTAMH B COOTBETCTBUU C WX (DYHKIUSAMH U
Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHUSA:

cOPMUPOBAHHOCTh POCCHMCKON TpaKJAHCKOH WIACHTUYHOCTH, YBKEHHS K TPOLUIOMY U
HACTOAIIIEMY POCCUMCKOM MaTeMaTUKHU, LEHHOCTHOE OTHOIIEHHWE K JOCTHXKEHMSIM POCCUMCKUX
MaTEMaTUKOB M POCCUICKONM MaTEMaTUYECKOW IIKOJIbI, MCIOIb30BAHUE ATUX JOCTHIKEHHU B JIPYTrUX
HayKaX, TeXHOJIOTHIX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IIEHHOCTEH pOCCHIICKOr0 Haponaa, CPOPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUs, dTUYECKOT'O0 IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKCHWH HAyKH U
JeSITeTbHOCTHIO YIEHOT0, OCO3HAHME JIMYHOTO BKJIaJa B TOCTPOEHNE YCTOHYUBOTO OyIyIIEro;

4) 3cTeTUYeCKOr0 BOCIUTAHMS:

JCTETUYECKOE OTHOIIEHHE K MHpY, BKIIOYAas O3CTETHKY MAaTeMaTHYECKHX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3aja4, PEIIeHHNH, PACCYX ACHNUH, BOCTIPUUMYHUBOCTh K MATEMAaTHYECKUM acCIeKTaM Pa3InIHbBIX
BHJIOB HCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

chOpMHUPOBAaHHOCTh YMEHHSI NPHUMEHSATh MaTeMaTHYeCKHEe 3HAHHWA B HMHTEpecax 3/I0POBOTO H
Oe3omacHOro o0pasza >XU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO (3I0pOBOE IMHTAHUE,
cOQTaHCHPOBAHHBIA PEKUM 3aHATAH M OTHBIXA, pEryspHas (u3ndeckas aKTHBHOCTH), (HU3HYECKOE
COBEpIIIEHCTBOBAHKE MIPH 3aHATHUSAX CIIOPTHBHO-03I0POBUTENEHON NEATETHHOCTHIO;

6) TPYAOBOI0 BOCIIUTAHUSA:

TOTOBHOCTh K TpPYAY, OCO3HaHWE IIEHHOCTH TPYIONIOOUS, HWHTEPEC K Pa3lU4HBIM cdepam
npodhecCHOHATBHOMN A TENFHOCTH, CBI3aHHBIM C MATEMATHKOW U €€ MPIIIOKEHUSIMH, YMEHNE COBEPIIaTh
OCO3HaHHBIA BBIOOp Oyaymiell mpodeccMr W peaTu30BBIBATH COOCTBEHHBIE JKW3HEHHBIE IIJIaHBI,
TOTOBHOCTh M CIIOCOOHOCTH K MAaTeMaTHYECKOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO HA MPOTSKEHHH
BCeil JKM3HM, TOTOBHOCTh K AKTHBHOMY YyYacTHIO B PEIICHWW MPAKTUYECKUX 3a/ad MaTeMaTHYeCKOH
HaIpaBlIeHHOCTH;

7) 3K0JI0rMYeCKOr0 BOCIIUTAHMS:

c(hOpMHUPOBAaHHOCTH IKOJIOTUUECKON KYJIBTYpHI, TOHUMAaHHUE BIUSHUS COIMAIEHO-I)KOHOMHYECKUX
MPOIIECCOB HAa COCTOSHWE TIPUPOJHOM W COIHMAIBLHOW Cpembl, OCO3HAHWE TII00AJHHOTO XapakTepa
9KOIIOTUYECKHUX MPOOIIeM, OpHUEHTAIlN Ha TPUMEHEHHEe MAaTeMaTHYeCKNX 3HAHWN ISl PEIleHns 3a/1ad B
o0JracTé OKpyXaromiel cpenbl, TUIAHWPOBaHUE MOCTYIKOB M OIEHKH MX BO3MOXHBIX ITOCIIEACTBUN IS
OKPY KaIOIIEH CpeJIbl;

8) HeHHOCTH HAYYHOT'0 NO3HAHUSL:

c(hOpPMHUPOBAaHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKl W OOIIECTBEHHOW NpPAKTHUKH, IMOHMMaHHE MAaTeMaTHYeCKOH HayKH Kak cdepbl YeIoBEeYecKOon
NeSITETbHOCTH, JTAroB €€ Pa3BUTHS W 3HAYMMOCTH YIS Pa3BUTHS [UBWIM3AINHN, OBJIAJICHUE S3BIKOM
MaTeMaTUKH U MaTeMaTUYECKOU KyJIbTYypOU Kak CPEICTBOM IMO3HAHUS MUPA, TOTOBHOCTb OCYLIECTBIISTh
MPOEKTHYIO U UCCIEAOBATEIBCKYIO NEITENbHOCTh HHIMBUIYAIbHO U B TPYIIIIE.



METANPEIMETHBIE PE3YJIbTATbBI

IMo3naBaTe/ibHbIE YHHBEpPcATIbHbIE YUeOHbIE JeliCTBUS

ba3zoBble Jjornyeckue AelcTBHA:

BBISIBJISITH Y XapaKTEPU30BaTh CYIIECCTBCHHBIC NMPU3HAKM MATEMaTUYSCKUX OOBEKTOB, TOHSATHH,
OTHOUIICHUH MEXIy MOHATHIMHU, (POPMYIMPOBATH ONpeelICHHsI TOHATHH, YCTAaHABIUBATD CYIIECTBEHH bl
MpHU3HaK KiIaccu(UKALMU, OCHOBAHUS JJ1s1 O0OOIICHMS M CPABHEHUS, KPUTEPUH ITPOBOIUMOI0 aHAJIN?3A;

BOCIIPUHUMATh, (OPMYIUPOBaTh W  MNpPeoOpa3oBBIBATH CYKACHUS:  YTBEpAWUTENbHBIE U
OTpULIATCIbHBIC, CAMHUYHBIC, YaCTHBIC U O6HII/IG, YCJIOBHEIC;

BBIABJIATE MAaTEMAaTUUYCCKHUEC 3aKOHOMEPHOCTHU, B3aMMOCBA3U U MPOTHUBOPCYHA B (l)aKTaX, JaHHBbIX,
H36IIIOZIGHI/IHX U YTBCPXKACHUAX, IMpc€ajaratb KpUTCPHUU [JId BbIABJIICHUA 3aKOHOMCpHOCTCI>'I u
IPOTUBOPEYHIL;

ACIaTb BbIBOABI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKHM, JAOCAYKTHUBHBIX W HWHIAYKTHUBHBIX
YMO3aKITIOYEHUH, YMO3aKITFOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CaMOCTOSITENTFHO JIOKA3aTeIbCTBA MATEMATHYECKHX YTBEPKACHWM (TpsIMbIe W OT
MPOTHBHOTO), BBICTPAHBATh APTYMEHTAIIMIO, MPHBOAWUTH TMPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYXK/ICHHSI U BBIBOIBL;

BBIOMpATh CIOCO0 pelieHus ydeOHOH 3amaun (CpaBHHMBAaTh HECKOIBKO BapHAHTOB PEIICHUS,
BBIOMpATh HanOO0JIee MOAXOASAIINI C YUETOM CAMOCTOSTENBHO BhIICIICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBarebLCcKue aeiicTBUsL:

WCTOJNB30BaTh BOIMPOCHI KaK HCCIIENOBATENbCKUNA WHCTPYMEHT IIO3HAHUS, (OpMYJIMpPOBATH
BONPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE, IPOOIEMy, YCTaHaBIMBATh UCKOMOE U JJaHHOE, (hOPMHUPOBATH
TUIIOTE3Y, apI'yMEHTUPOBATH CBOIO ITO3UIIUI0, MHEHUE;

MIPOBOJIUTH CAMOCTOATENBHO CIUIAHHMPOBAHHBIN JKCIIEPHMEHT, MCCIEIOBAHUE TI0 YCTAHOBIIEHHUIO
0CcOOEHHOCTEl MaTeMaTHYecKOro OOBEKTa, SIBJIEHHUS, MPOIecca, BBISIBICHUIO 3aBUCUMOCTEH MEXIy
00BEeKTaMH, SBJICHUSIMH, TIPOIIECCaAMHU;

CaMOCTOATENBbHO (HOPMYITUPOBATh OOOOIIEHHS W BBIBOABI [0 pe3yiabTaTaM IPOBEIEHHOTO
HaOJIONICHNsI, WCCJIEOBAHMS, OIIEHWBATh JOCTOBEPHOCTh TIONYYEHHBIX pPE3yJbTaTOB, BBIBOJOB U
000011IeHNH;

MIPOrHO3MPOBATh BO3MOKHOE Pa3BHTHE TPOIECCa, a TAKKE BBIABUTATH NPEAIIONIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6oTa ¢ nundopmanueii:

BBISIBIIATH IePUITNTHI HH(POpMaIH, TaHHBIX, HEOOXOIUMBIX JJISi OTBETAa Ha BOIIPOC U ISl PEIICHUS
3a/1a4m;

BBIOMpATh HH()OPMAITUIO U3 UCTOYHUKOB PA3NUYHBIX THUIIOB, aHAIM3UPOBATH, CHCTEMATH3MPOBAThH
Y UHTEPIPETHPOBATH HH(POPMAITUIO Pa3INIHBIX BUAOB M ()OPM IMPEICTABICHUS;

CTPYKTYpPHpPOBaTh WHGOPMAIMIO, TPEACTABIATh €€ B PAa3NUYHBIX (opMax, HILTFOCTPHPOBATH
rpaduyecku;

OLIEHWBATh HAIEKHOCTD WH(OPMAITUH 110 CAMOCTOSITENTEHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHHKaTHBHBIE YHMBepCAJIbHbIE YueOHbIe AeiicTBUs

Oo0menne:

BOCIIPHHUMATD U (OPMYIUPOBATH CYXKJIEHHUS B COOTBETCTBHH C YCIOBUSMH M LIEJSIMH OOIIEHUS,
SICHO, TOYHO, T'PAaMOTHO BBIP@XXaTb CBOIO TOYKY 3PEHHUS B YCTHBIX M NUCbMEHHBIX TEKCTaX, AaBaTh
MOSICHEHHUS 110 XOJy PELICHHs 3a/1a4i, KOMMEHTHPOBATh NIOIy4EHHbII Pe3yJIbTarT;

B X0JI¢ 00CYKIEeHUS 3aaBaTh BOIPOCHI 110 CYIIECTBY 00CYX/IaeMOM TeMbl, IPOOJIEMbI, PelaeMoi
3a]a4d, BbBICKAa3bIBaTh HJEH, HAIlEJICHHbIE Ha IIOMCK pELIeHUs, COMOCTaBIATH CBOM CYXACHHUS C
CY)KICHHUSMH JIDYTUX YYaCTHUKOB JMajora, OOHapy)KHWBaTh pa3lWiue W CXOJCTBO IO3MLHUH, B
KOppeKTHOH (opMe GOopMyIMPOBATh Pa3HOTIIACHS, CBOU BO3PAXKECHHUS;



MPEICTABIIATh  PE3yNbTaThl pPEUIEHHd 3aJaud, JSKCIEpUMEHTa, HCCIENOBaHMUs, IPOEKTa,
CaMOCTOATENILHO BHIOMpaTh (opMaT BBICTYIUIEHHS € Y4€TOM 3ajad Tpe3eHTaluu M OcoOEHHOCTEH
ayIUTOPHUU.

PeryasiTuBHBIE YHHBePCAJIbHbIE YUeOHbIE eI CTBUS

Camoopranusanusi:

COCTaBIISITh TUIAH, aJITOPUTM PELICHUs 3a]]auu, BEIOMPATh CIIOCO0 PEHICHHUs ¢ YUETOM UMEIOLIHXCSI
pecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAapUAHTHI PEIICHHN C
y4€ToM HOBOH HH(MOpMAaIIHH.

CaMOKOHTPOJIb, IMOLHOHAJIBHBIN HHTEJIEKT:

BJIAJICTh HaBBIKAMH I[IO3HABATENbHON pedieKcHn Kak OCO3HaHWSl COBEPIIAEMBIX JCHCTBUH U
MBICITUTENTBHBIX TIPOIIECCOB, HMX PpE3ylbTAaTOB, BIAJIETh CIIOCO0AMU CaMOMPOBEPKH, CaMOKOHTPOJIS
Tpolecca U pe3yNbTaTa pelleHns MaTeEMaTHUeCcKOn 3a/1auH;

MPEABHJIETh TPYAHOCTH, KOTOPBHIE MOTYT BOSHUKHYTH MPU PELICHUH 33a4K, BHOCUTh KOPPEKTHBEI
B JIEATENILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJICHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEM;

OlLICHUBATH COOTBETCTBHE PE3yJbTaTa LEIU U YCIOBUSAM, OOBACHATH NMPHUYMHBI JOCTHXKEHUS WIIN
HEJIOCTIKEHHSI PE3YJIbTATOB ISITEIBHOCTH, HAXOAUTh OMKOKY, 1aBaTh OIEHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHas 1eATEIbHOCTD:

MMOHUMATh M MCIIOJB30BaTh MPEUMYIIECTBA KOMaHHOW ¥ MH]IMBHUIyaTbHONW pabOoThI MPH pEelIeHUH
y4eOHBIX 33j1au, MPUHAMATD 1e]lb COBMECTHOW JIEATEIbHOCTH, TUIAHUPOBATh OPTaHU3AIIMI0 COBMECTHOM
paboTHl, pacmpeneniatb BUABI paboT, JOroBapHBAThCS, OOCYXKAATh MPOIECC M pPEe3ylbTaT paboTEl,
0000111aTE MHEHHS HECKOILKHUX JIFOEH;

Y4aCTBOBATh B I'PYIMIOBBIX PopMax paboThl (00CYKACHHUS, OOMEH MHEHHH, «MO3I'OBBIC IITYPMBbI»
Y WHBIE), BBINONHATH CBOIO 4YacTh pabOThHl M KOOPAMHHPOBATH CBOM IEUCTBUS C JIPYTHMH WICHAMHU
KOMaH]IpI, OI[CHUBATh KaYeCTBO CBOETO BKJIAJa B OOMIUI MPOAYKT IO KPUTEPHSIM, CHOPMYIUPOBAHHBIM
Y9aCTHUKAMU B3aWMOJICHCTBHSL.

INPEIMETHBIE PE3YJIbTATbBI

K koniry obyuenus B 10 kiacce 00y4aromuiAcs MOMYIHUT CICAYIOIIUE TPESAMETHBIE PE3yIbTAThI IO
OTIAENBHBIM TeMaM pabodell mporpaMMbl ydeOHOTO Kypca «Anrebpa W Hayalla MaTEeMaTHYeCKOTrO
aHaIM3ay»:

Yucsia 4 BbIYMCICHHS:

CBOOOTHO OMEPUPOBATH MOHITHAMHU: PAIIOHAIBHOE YUCIIO, OECKOHEYHAS MepHoAnIecKas Ipoos,
MIPOIEHTHI, MUPPAIMOHAIEHOE YHCIIO, MHOXKECTBA PAIMOHANBHBIX W JEHCTBUTEIHHBIX HYHCEN, MOXIYIb
JIEMCTBUTEIILHOTO YHMCIIA;

MIPUMEHATH JPOOH W MIPOIEHTHI ISl PEIIeHNs MPUKIAAHBIX 33729 U3 Pa3INYHbIX OTpaciiedl 3HaHUH
U peaIbHOM JKU3HU;

MIPUMEHATH TPHOIVKEHHBIE BRIYUCIICHAS, TTPaBUIIA OKPYTJICHUS, IPUKHUIKY U OLIEHKY pe3ylibTaTa
BEIYHCIICHHI;

CBOOOITHO ONEPUPOBATH MOHITHEM: CTEIEHb C IENbIM T0Ka3aTeleM, UCIOIb30BaTh MOAXOSIIYIO
(hopMmy 3ammcy JeHCTBUTENBHBIX YHCEI JIsl PEUICHUS TPAKTHYECKNX 33]1a4 U TIPEACTABICHUS TAaHHBIX;

CBOOOTHO OIEPUPOBATH MOHATHEM: apU(PMETUUECKII KOPEHb HATYypPaIbHON CTEIEeHU;

CBOOOTHO OIEPUPOBATH MOHSATHEM: CTEIIEHb C PAIMOHAIBHBIM ITOKA3aTEIEM;

CBOOOTHO OIEPUPOBATH MOHATHAMHU: JIorapu(M Yrcia, JeCATUIHBIE U HATypaIbHbIE JTOTapU(MBL;

CBOOOJTHO OTEPUPOBATH MOHATHSIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO apTyMEHTa;

OIIEPUPOBATH MOHATHIMH: APKCHHYC, aPKKOCUHYC U APKTAHTEHC YHCIOBOTO apTryMEHTa.

YpaBHeHHS M HEPABEHCTBA:



CBOOOZIHO ONEpPHUPOBATH MOHATHSMU: TOXKIECTBO, YpaBHEHHE, HEPAaBEHCTBO, PAaBHOCHIIBHBIC
ypaBHEHUS ¥ ypaBHEHUS-CIECTBHS, PABHOCHIILHBIC HEPABECHCTBA;

MPUMEHSTh pa3iIdYHbIE METOABI PEIICHHUS PAlMOHAIBHBIX M JAPOOHO-PAllMOHATBHBIX YpaBHEHUH,
MPUMEHSITh METOJ HHTEPBAJIOB JUIS PELICHUS HEPABEHCTB;

CBOOO/IHO OMEPHUPOBATh MOHSATHSAMH: MHOTOWIEH OT OJHOH NMEepEeMEHHOW, MHOTOWIEH C IIECTBIMH
ko3 uimeHTaM, KOpHU MHOTOWIEHA, TPUMEHSThH JeICHHEe MHOTIOYJIeHa Ha MHOTOWIEH C OCTaTKOM,
TeopeMy be3y u Teopemy Buera aiis pemienus 3aaay;

CBO6OILHO OIICpUpPOBATL MNOHATHUAMU: CHUCTEMaA JIMHEHHBIX ypaBHeHHﬁ, Martpuna, OnpeacIuTCiIb
MaTpuIbl 2 X 2 ¥ €ro reoMeTPUYECKHH CMBICI, HCIONB30BaTh CBOWCTBA OMpeAenuTens 2 X 2 amis
BBIYUCIICHUA €TI0 3HAYCHHA, IMPUMCHATH OHNPCACIUTEIIN Jid PCHICHUA CHUCTEMbI JIMHEHHBIX ypaBHeHHﬁ,
MOACIHUPOBATh PECAJbHBIC CHUTyallUd C IIOMOLIBIO CHUCTEMbI JIMHEWHBIX ypaBHeHPIfI, HucciaeaoBaTb
IIOCTPOEHHBIE MOJEIM C IIOMOIIBI0 MATpULl M ONPEACIUTENEH, HHTEPIPETUPOBATH I1OIYYEHHBIH
pe3yJbTarT;

WCTIOJIb30BaTh CBOMCTBA JISUCTBHUI C KOPHAMU JIJIs TPeoOpa30oBaHus BBIPAXKECHUH;

BBHITIOJTHATE MPE0Opa30BaHUsI YHCIIOBBIX BBIPRKEHHM, COAEPIKAIINX CTEMEHH C PalMOHAILHBIM
MoKasarelnem;

HCTIOJIb30BaTh CBOMCTBA JIOrapu(MoB Jyist TpeoOpa3oBaHus JIorapu(hMUUECKUX BBIPAKEHHIA,

CB06OIIHO ONCpUpOBaATh IMOHATHUAMU: HPPALUMOHAIBHBIC, I1OKA3aTCIIBHBIC U HOFapI/I(i)MI/I‘IeCKI/Ie
YpaBHCHUSA, HAXOAUTHh UX PEIICHUA C ITOMOIIBIO PaBHOCUJIBHBIX IIEPEXOAO0B MUJIN OCYINCCTBIIAA IMTPOBEPKY
KOpHEH;

IIPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKHUE (hopmyIsl JIue npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUM;

CB06OIIHO ONEpUpPOBATH MOHATUEM: TPUTOHOMETPUUCCKOEC YPAaBHCHHE, IMPUMCHATH HeO6XOlIPIMBIe
(hopMyIIBI 1S pelIeHHsI OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX ypaBHEHHI;,

MOJIENIPOBATh pPEANbHBIE CUTYyallMH Ha SI3bIKE alreOphbl, COCTABISATH BBIPAKEHUS, YpPaBHEHUS,
HEPaBEHCTBA 10 YCIOBHUIO 3aJaud, HCCIEAOBATh IMOCTPOCHHBIE MOJIENH C HCIIONB30BAaHUEM ammapara
anreOpsl.

DOyHKUNU U TpaduKn:

CBOOOIHO OIEPUPOBATh MOHATHAMH: (DYHKIIHS, CIOCOOBI 3aqaHus (PYHKIHMH, B3aUMHO OOpaTHBIC
¢dbyaxur, komno3unus (GYHKIUH, Tpadwk (YHKIWH, BBIIOTHATH dSJEMEHTapHbIE IpeoOpa3oBaHUS
rpaukoB (yHKIIHIA;

CBOOOTHO ONEPUPOBATh MOHATHIME: OOJIACTH OINPENeTeHUS W MHOXKECTBO 3HA4eHWH (QyHKIuH,
HyJU (QYHKIHA, TTPOMEXYTKHA 3HAKOITOCTOSTHCTBA;

CBOOOTHO OMEPUPOBATH MOHATHSAMHU: YETHBIE M HEYETHBIE (YHKUWHU, TEpHOANYEcKHe (QYHKIIUH,
MPOMEXKYTKH MOHOTOHHOCTH (YHKIHH, MAaKCUMyMbl W MHHHMYMBl (YHKIUH, HauOoibllee U
HauMeHbIIIee 3HaUYeHNe (DYHKITUN Ha TPOMEKYTKE;

CBOOOITHO OTMEPHUPOBATH TOHATUSMHU: CTelIeHHas (QYHKIUS ¢ HATYypaIbHBIM H IIeJIBIM ITOKA3aTeleM,
rpaduk CTeneHHOW (YHKIWU C HATypaJbHBIM M IENBIM ITOKa3aTeleM, rpaduK KOpHS N-OH CTENeHH Kak
(hyHKIIH 00paTHOH CTENeH: ¢ HATYPaJbHBIM ITOKa3aTeleM;

OIIepUPOBATh MOHATHIMH: JIMHEHHAs, KBaJpaTHIHAs M APOOHO-ITHHEHHas (yHKIHWU, BBHITTOIHATH
aIeMEHTapHOE UCCIIE0OBaHNE U IOCTPOEHHE UX TPAPUKOB;

CBOOOITHO OIEPUPOBAThH MOHATHAMHE: MTOKa3aTeNbHas U JorapudmMudeckas QYHKIIUH, UX CBOMCTBA
1 TpadMKy, UCIIOB30BaTh X TPAQUKH IS PENISHHs YPaBHEHUH;

CBOOOHO  OIMEpPHPOBATh IMOHSITHAMH: TPUTOHOMETPUYECKAas OKPYXKHOCTh, OIpENeleHne
TPUTOHOMETPUYECKUX (PYHKIIUH YUCIOBOTO apryMeHTa;

WCIIONB30BaTh Tpaduku (PyHKIUI I UCCIIEAOBAaHUS MPOIECCOB M 3aBUCHMOCTEH MU pElICHHH
3a/1a4 U3 JPyruX Y4eOHBIX MPEIMETOB M PEaIbHOW XKU3HU, BEIpaxaTh (hOpMyIaMu 3aBUCHIMOCTH MEXKITY
BEITHMYHUHAMH;

Hauana mareMaTH4eckoro anajiusa:



CBOOOZHO OMEpPUPOBATH MOHATHIMH: apuUMeTHUecKass W TeOMETpHYecKas MpPOrpeccHs,
0ECKOHEUHO YOBbIBAIOIIasi TeOMETPHYEcKast IPOrpeccusi, TMHEHHBIN 1 SKCIIOHEHIUANIBHBIN pocT, Gopmyna
CJIO’KHBIX MPOLIEHTOB, UMETh MPEICTaBICHUE O KOHCTAHTE;

HCIIONIB30BaTh MPOTPECCHH ISl pEllIEHUs peabHbIX 3aJa4d MPUKIAJHOTO XapaKkTepa;

CBOOO/IHO OIepupoBaTh MIOHSITUAMU: MOCJe10BaTEIbHOCTD, CIOCO0BI 3a/1aHus
MOCJIeIOBaTENbHOCTE, MOHOTOHHBIE M OrpaHHYEHHBIE I10CIEAOBATEIbHOCTH, IIOHUMAaTh OCHOBBI
3apOKIICHUS MAaTEMaTHYECKOTO aHaIIN3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOO/IHO OIEPUPOBATh MOHITUSMU: HEMPepbIBHbIC (GYHKINU, TOYKH Pa3pbiBa rpaduka GyHKIUH,
ACHMIITOTHI Tpaduka QyHKINH;

CBOOO/IHO OIEpUPOBaTh MOHATHEM: (YHKUUS, HEMpepbIBHAs Ha OTpe3Ke, MPUMEHSATh CBOWCTBA
HeMpepBhIBHBIX (QYHKIHMA AJIS peleHus 3324,

CBOOO/IHO OMNEPUPOBATH MOHSATHIMHU: TepBasi M BTOpask MPOHM3BOAHBIE (YHKIIMHU, KacaTelbHas K
rpaduKy GyHKIUH;

BBIYUCIISITh TIPOU3BOTHBIE CYMMBI, TPOU3BECHNUS, YACTHOTO ¥ KOMIIO3HUIIMU IBYX (QYHKIHH, 3HATH
MIPOU3BOHBIC DIIEMEHTAPHBIX (YHKIINN;

HCIIOIb30BaTh TEOMETPUYCSCKHUM U (PU3MUCSCKUI CMBICIT IIPOM3BOIHOM JJIsl PEIICHUS 3a/1a4.

MHoxkecTBa U JIOTHKA:

CBOOOTHO OMEPUPOBATH MOHATHSIMHI: MHOXKECTBO, OMl€PAIX Ha/l MHOKECTBAMH;

WCIIONB30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Ul ONHCAaHHWA pPEaJbHBIX IPOIECCOB H
SIBIICHUH, TIPU PEIICHUH 33]1a4 U3 JPYTUX YYeOHBIX MPEIMETOB;

CBOOOTHO ONEpHpPOBATh TMOHATHUAMU: ONPENEIeHrEe, TeopeMa, ypaBHEHHE-CIIEICTBHE, CBOWCTBO
MaTeMaTHYeCKOro 00bEKTa, JI0Ka3aTelNbCTBO, PABHOCHIILHBIC YPABHEHHS U HEPaBEHCTBA.

K kon1ty o0y4enust 811 kiacce o0y4aromuiics MOMYYIHT CIEAYIONINE MPEIMETHBIC PE3YIIBTATHI IO
OTICNBHBIM TeMaM paboueil mporpaMMbl y4eOHOTO Kypca «Anredpa W Havajla MaTeMaTHIECKOTO
aHaIM3a»:

Yucsia v BbIYUCIEHUS:

CBOOOTHO OMEPUPOBATH MOHATHSAMH: HATYpaJbHOE WM IIENO€ YKCIO0, MHOXKECTBA HATYPAIbHBIX H
IIEJBIX YUCEIT, UCTIOIh30BaTh MPU3HAKHU MenuMocTH neisix gucelr, HOJl m HOK naTypanpHBIX 9ucen s
pelieHus 3aja4, MPUMEHATh anropuT™ EBkimnaa;

CBOOOHO OINEpPHPOBATh IOHITHEM OCTAaTKa I10 MOIYJIO, 3alFCHIBATh HATypallbHbIE 4YHCIa B
Pa3TMYHBIX TTO3UIIMOHHBIX CUCTEMaX CUHICIICHHUS,

CBOOOTHO OIMEpPHPOBATh MOHITHAMH: KOMIUIEKCHOE YHCIO M MHOXXECTBO KOMIUIEKCHBIX YHCEN,
MIPEJCTABIIATE KOMIUIEKCHBIE YHCIa B anreOpanmdecKoll M TPUTOHOMETPHUYECKOH (opMe, BBITOIHATH
apudmMeTHIecKre onepanuy ¢ HIMHA U H300paykaTh Ha KOOPIMHATHOMN TUIOCKOCTH.

YpaBHeHMSs U HEpaBEeHCTBA:

CBOOOTHO OMEpUPOBATH MOHITHAMHU: HWpPpAIIOHATBHBIC, MMOKAa3aTeNbHBIE W JIOTapU(MUYECKHE
HEPaBEHCTBA, HAXOUTh UX PEIICHUS C IIOMOIIBIO PaBHOCHIBHBIX TIEPEXOJIOB;

OCYIIECTBIISATH OTOOP KOPHEH NP pEelIeHnH TPUTOHOMETPUIECKOTO YPAaBHEHUS;

CBOOOITHO OIIEPHPOBATH MOHATHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO, MPHUMEHSATH HEOOXOIMbIC
(hopMyIIBI TSl pelIeHnsI OCHOBHBIX THIIOB TPUTOHOMETPHUYECKHX HEPABEHCTB;

CBOOOHO ONEpUPOBATh TMOHITHAMH: CHCTEMa W COBOKYITHOCTH ypaBHEHHI W HEpPaBEHCTB,
PaBHOCWJIbHBIE CHCTEMBI WM CHCTEMBI-CIIEACTBHS, HAXOAWTHb pEIIeHUS CHCTeMbl M COBOKYITHOCTEH
paIoHaIBHBIX, UPPAIIMOHAFHBIX, TOKA3aTENBHBIX U JIOTapU()MUYECKUX YPaBHEHHI U HEPABEHCTB;

pemate  panuoHalbHBIE,  UppallMOHANBHBIE,  [IOKa3aTeNbHBIE,  Jorapudmuyueckue U
TPUTOHOMETPUYECKHE YPaBHEHHs 1 HEPABEHCTBA, COJIEPIKAIIe MOTYJIH 1 ITapaMeTphI;

MIPUMEHATh TpaduvecKkue METOABI IS PElIeHWs ypaBHEHWH W HEPaBeHCTB, a TaKkKe 3ajad C
rapaMeTpamu;

MOJICIUPOBATh PEANBbHBIE CHTYyallMM Ha S3bIKE alreOpbl, COCTABJIATH BBIPAKEHUS, YpaBHEHUS,
HEPaBEHCTBA U UX CHCTEMBI 110 YCIOBHUIO 33Ja4H, UCCIEI0BaTh IOCTPOEHHBIE MOJENH C UCIOIb30BaHUEM
amnmapara anreOpbl, MHTEPIPETHPOBATh MOIYyUYEHHBINA PE3YIIbTaT.



DyHKIUH U TPAPUKH:

CTPOUTH TPa(UKH KOMIO3UIMU (HYHKLIUN C TOMOIIBIO 3JIEMEHTAPHOTO MCCIIECAOBAHMS U CBOWCTB
KOMITO3UIIMH ABYX (YHKLHIA;

CTPOUTH FeOMETPHUYECKHE 00pa3bl ypaBHEHUH 1 HEPABEHCTB Ha KOOPAUHATHOM MIOCKOCTH;

CBOOO/IHO OMEPUPOBATH MOHATUSMU: TPpaUKH TPUTOHOMETPUUECKUX (PYHKIINK;

MPUMEHSTh QYHKIUH [T MOACIMPOBAHUS U HCCIICAOBAHUS PEabHBIX MPOIECCOB.

Hauana maTeMaTH4eCcKOro aHaIn3a:

HCTOJIB30BaTh MPOU3BOAHYIO ISl UCCIIeN0BaHUS (PYHKIIMH HA MOHOTOHHOCTD U OKCTPEMYMBEI,

HAXOIUTh HanOoJIbIllee U HAMMEHbIIee 3HaueHHs (PYHKIIMN HEPEPHIBHOM Ha OTPE3KE;

HCTOJIB30BaTh MPOU3BOAHYIO ISl HAXOXKACHHUS HAUITY4IIEero pelieH s B MPUKIIaIHBIX, B TOM YHCIIC
COIMANIbHO-9KOHOMHYECKHX, 3aJlauax, JUIsl OMpEAeieHUs] CKOPOCTH M YCKOpEHHsI IMpollecca, 3aJaHHOrO
dhopmysiolt wiu rpaduKkoMm;

CBOOOIHO OMNEpPUPOBATh MOHATHSIMHU: TIepBOOOpa3Has, OMNpPEAENEHHBIA WHTErpal, HaXOAUTh
nepBooOpa3HbIe SJIEMEHTAPHBIX QYHKIMHA U BBIYMCIISATH HHTErpait o ¢popmyine Hetotona-JleitOHmnna;

HAXOJUTh TUIOMIA/IN TUIOCKUX (UTYp ¥ 00BEMBI TEN C TOMOIIBIO HHTETPaa;

UMETh TPEACTaBICHHE O MaTeMaTHYEeCKOM MOJEIHPOBAHUM Ha TPHMEpE COCTaBJIICHUS
¢ depeHIuanbHbIX YPaBHEHHH;

pemarh TNpUKIaJHBIE 3aJa4yd, B TOM YHCIE COIUAIBHO-3KOHOMUYECKOro M (pru3HyecKkoro
XapakTepa, CpeliCTBAMH MaTEeMaTHYECKOTO aHAIIN3a.



TEMATUYECKOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3nejioB U TeM (undposrbie)
Kontpoabubie | IIpakTnuyeckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
MHOX€eCTBO JIeHCTBUTEIIBLHBIX YHCE]T.
yuebHuK, pemry EI'D,
MmuorousneHnsl. PalirioHaibHbIe YypaBHEHUS U
1 . 24 1 0 IUIAKTHYECKUE
HepaBeHCTBA. CUCTEMBbI JIMHEHHBIX
N MaTepHabl.
ypaBHEHUI
o .
9 yHKIUHU 1 rpaduku. CrerneHHast QyHKIUS C 12 1 0 yaebmik, pemry B
LIENTBIM TTOKa3aTeleM
3 Apudmerndecknii KOpeHb N-0i CTENeHH. 15 1 0 yaebHuK,penry EI'D,
HppauuoHaibHble ypaBHEHUS cOOpHUK aBTOp SIIEHKO
eOHuk, pemy EI'D,
4 ITokazatensHas Gyukmus. [lokazaTenpHbIe 10 1 0 Z;H;:;qfci};
YpaBHEHUS
MaTepabl
5 Jlorapudmuaeckast QyHKITHS. 18 1 0 yaeOHuK, pemry EI'D,
JlorapudmMudeckne ypaBHEHH COOpHHUK.
6 TpuroHOMETPUIECKIE BRIPAKEHUS 1 99 1 0 yaeOHuK, perry EI'D,
YpaBHEHUS cOOpHHK
0 EI'D
7 ITociienoBaTeNLHOCTH U IPOrPECCUH 10 1 0 YICOHHE, pellly ’
CcOOpHHK
yaeOHuK, perry EI'D,
8 H I 20 1 0
enpepeIBHBIE (yHKIHH. [Ipon3BogHas cGopHK
0
[loBTOpeHue, 0600IMIEeHNE, CHCTEMATHU3AIINS YHCDHHII,
9 N 5 2 0 TUTAKTUYECKUE
3HAHHUH
MaTepHaIbl
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KUIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Kontpoabubie | IIpakTnyeckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypchbl
1 I/IccneILOBaHI:Ie (YHKIHIA ¢ TTOMOIIBIO 27 1 0
IIPOU3BOIHOM
2 [epBoOOpa3Has u HHTErpa 12 1 0
3 I'paduky TPUTOHOMETPUIECKUX (PYHKITHH. 14 1 0
TpuroHoMerpuyecKue HepaBEHCTBA
4 WppatimoHabHble, TOKa3aTebHbIC U 24 1 0
nmorapuMuIecKrie HepaBeHCTBA
) Kowmrmekcupie uncia 10 1
HarypanbHble U 1ebie 9rciia 10 1
Cucrembl palliOHAIBFHBIX, HPPAITIOHATBHBIX
7 [MOKa3aTEeNbHBIX U JIOrapu(pMHUSCKHX 12 1 0
ypaBHEHU M
8 3amaun ¢ mapaMerpaMu 16 1 0
9 HOBTOPeHHe, 000011IeH1 e, CHCTEMATHU3ALIMS 16 9 1
3HAHHUA
OBLIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 136 10 1







MNOYPOYHOE INVTAHUPOBAHUE

10 KJIACC
Koaun4vecTBo yacoB
Ne Hara DJIeKTPOHHBbIe UG POBbIE
Tema ypoka KounTtpoabHbie IIpakTHyeckue
n/n Bcero H3yYeHUst o0pa3oBaTejibHbIe pecypchl
padoThI padoThI
MHO0XecTBO, orepalu Ha
1 [l paLlii Haj 1 4.09
MHOXECTBAMU U UX CBOHUCTBA
2 Huarpamme! Ditnepa-Benna 1 4.09
IIpumMeHnenue TeopeTuko-
3 MHOKECTBEHHOT'O armapaTa JUIsl pelIeHHs 1 6.09
3a1a4 http://school-
PanmonanbHbie yncita. OOBIKHOBEHHBIE U collection.edu.ru
4 JECATHYHBIE IPOOH, TIPOIEHTHI, 1 7.09 ttp://wmolow.edu.ru
OCCKOHEYHBIC TEPUOANYECKUE TPOOH http://fcior.edu.ru
Panponansubie uncina. OOBIKHOBEHHEIE U http://fcior.edu.ru
5 JECATHYHBIC IPOOH, TIPOIEHTHI, 1 11.09 http://www.numbernut.com/
OeCKOHEUHbIE IEPHOANIECKIE IPOOH http://www.math.ru
6 [IpumeHenue apodeii U IPOLICHTOB IS 1 11.09 http://www.int.ru
peIIeHUs IPUKIAIHBIX 33124 '
IIpumeHenne aApoOeli U MPOIEHTOB JIS
7 P P POLEHTOB 2 1 13.09
peIIeHUs IPUKIAIHBIX 33124
eliCTBUTENbHEIE Yncia. PanmonaasHbIe
8 A 1 14.09
U UppaIlMoHalIbHbIE YK CTa
ApudMeTrdecKre orepaInu ¢
9 puc patl 1 18.09
JCHCTBUTEIbHBIMH YUCIAMU
Monyab IeCTBUTEILHOIO YUCTIA B €T0
10 e 1 18.09
CBOMCTBA
[puOamkEHHbIE BEIYUCICHHS, IPABUIIA
11 P P 1 20.09
OKpYTJICHHS, IPUKUIKA U OIICHKA




pe3ynbTaTa BEIUMCICHUM

12

OCHOBHBIC METO/IbI PEIICHUS LEIbIX U
JIpOOHO-paIMOHANFHBIX YPaBHEHHH U
HEPABEHCTB

21.09

13

OcHOBHEBIE MCTOJbI PCIICHUA LEIIbIX U
JIpOOHO-paIMOHANFHBIX YPaBHEHHH U
HEPABEHCTB

25.09

14

OcHOBHBIE MCTO/IbI PCIICHUA LEIIBIX U
JpOOHO-paIOHANIFHBIX YPaBHEHHH U
HEPABEHCTB

25.09

15

MHorousieHbl 0T OJJHON EpEMEHHOM.
Jlenenne MHOTOYIEHa HA MHOTOYJIEH C
ocratkoM. Teopema be3y

27.09

16

MHoro41eHbI ¢ o eJIIbIMHU
koddurmentamu. Teopema Buera

28.09

17

Pemienue cucreM TUHEHHBIX ypaBHEHUN

2.10

18

Pemnienue cucreM JTUHEHHBIX YpaBHEHUN

2.10

19

Martpuiia cucTeMbl JIMHEHHBIX
ypaBHeHUH. OnpenennuTens MaTPHIIBI
2X2, ero TeOMETPUIECKUI CMBICIT U
CBOICTBA; BBIUYMCIIEHUE €T0 3HAYCHUS

4.10

20

OnpenenuTes MaTPHUITEI 2X2, €ro
FEOMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYHCIICHHE €r0 3HAUCHHS

5.10

21

[Ipumenenue onpenenuTens s
pELIEHUS] CUCTEMBI JIMHEUHBIX YPABHEHUHI

9.10

22

Pemenne npukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHUCTEMBI TMHEHHBIX YpaBHEHUI

9.10

23

Pemenne npukiaaHbIX 3a7a4 ¢ IOMOIIBIO
CUCTEMBI IMHEHHBIX YpaBHEHUI

11.10




24

KonTtpoabnas padora:
"PaninoHaNbHbIe YPABHEHUS U
HepaBeHcTBa. CHCTeMbI JIMHEHHBIX
ypaBHeHui'"

12.10

25

OyHKIMsA, CIOCOO0BI 3aaHus (PYHKITUH.
B3anmHuo oOpaTHble QyHKINU.
Kommozunwms pyHkmmi

16.10

26

I'paduk pyHKImu. DneMeHTapHbBIE
npeoOpazoBaHus rpaQUKOB HYHKIUHA

16.10

27

OGsacTb OnpeaeneHus: U MHOXKECTBO
3HayeHuit pynkumu. Hynmu GyHkmm.
[TpomexyTKH 3HAK MTOCTOSHCTBA

18.10

28

YérHbie 1 HEUETHBIC PYHKIIMU.
[epuoauueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DyHKITHH

19.10

29

MakcuMyMbl 1 MUHEMYMbI (DYHKIIHH.
HawuGosnbiiiee ¥ HaMMEHbIIIEE 3HAUCHNES
(YHKITMH Ha TIPOMEXKYTKE

23.10

30

Jluneitnas, KBagpaTHIHAS U JPOOHO-
TUHEeHHAs QYHKITUH

23.10

31

DneMeHTapHOe UCCIICIOBAaHNEC U
TOCTpOeHUE TPaHUKOB STUX HYHKITHHA

25.10

32

DneMeHTapHOE UCCIIEIOBAHUE U
MTOCTpOEHUE TPAPHUKOB ATUX (HYHKITHHA

26.10

33

CreneHs ¢ HENbIM ITOKa3aTelieM. bruHoM
HreroTona

8.11

634

Crernensn ¢ 1eJIBIM IToKa3aTelieM. buaoMm
HreroTona

9.11

35

Crenennast pyHKIUS C HATYpaJIbHBIM U
LeJILIM noka3areieM. E€ cBoiicTBa u

rpaduk

13.11




Kontponbhas pabora: "Crenennas

36 . . 13.11
¢ynkuus. E€ colicTBa u rpaduk

37 Apumernyecknii KopeHb HaTypaibHON 15.11
CTETEeHHU U ero CBONCTBA '
ApubmMernyecKkuil KOpeHb HATypaTbHON

38 P oP P 16.11
CTEIEeHH U €r0 CBOMCTBA
[IpeoOpa3oBaHs YHCITOBBIX BBIPAKEHHIHA

39 peobp P ’ 20.11
COJIEpIKaIINX CTEIEHH U KOPHU
[IpeoOpa3oBaHMs YHCITOBBIX BHIPKEHHN

40 peobp P ’ 20.11
COJIepIKalINX CTEIEHH U KOPHU
[Ipeobpa3zoBaHws YHCIOBBIX BHIPKESHHN

a1 Peobp P ’ 22.11
COJIepIKaIINX CTEIEHN U KOPHU
Uppanmonanbhbie ypaBHeHHs. OCHOBHBIE

42 METOMBI PELICHU UPPALUOHAIBHBIX 23.11
ypaBHEHU M
Uppaumonansabie ypaBHeHUs. OCHOBHBIE

43 METOBI PEMICHUS UPPATUOHATBHBIX 27.11
ypaBHEHU M
Uppaumonansabie ypaBaeHUs. OCHOBHBIE

44 METOMBI PEIICHUS HPPAIMOHATBHBIX 27.11
YpaBHEHUI
PaBHOCHITEHBIE TIEPEXO/BI B PEIICHUN

45 . 29.11
HppalMOHATBHBIX YPABHEHHIA
PaBHOCHITEHBIE TIEPEX OBl B PEIICHUN

46 P P 30.11
HppalMOHATBHBIX YPABHEHHIA

47 PaBHOCHITEHBIE TIEPEX OBl B PEIICHUN 4.12
HppaIMOHATBHBIX YPAaBHEHHA '

48 PaBHOCHITEHBIE TIEPEX OB B PEIICHUN 412
WppalMOHATBHBIX YPAaBHEHHA '

49 CoiicTBa 1 rpaduK KOpHS N-0i cTerneHn 6.12




Kak (pyHKIHMM 0OpaTHOW CTENEeHH C
HATypaJbHBIM NIOKa3aTeNeM

50

CpoiicTBa 1 TpaduK KOpHS N-0if cTerneHu
Kak (pyHKIHMM 0OpaTHOW CTENEeHH C
HaTypaJIbHBIM I0KA3aTEIEM

7.12

o1

Kontponbehas pabora: "CBoiicTBa u
rpaduK KOpHS N-OH CTENeHH.
Uppanmonanbsuble ypaBHeHUS"

11.12

52

Crenenb ¢ pallMOHAIBHBIM MTOKa3aTeNeM
U €€ CBOWCTBA

11.12

53

Crenenb ¢ pallMOHAIFHBIM MTOKa3aTeIeM
U €€ CBOWCTBa

13.12

54

Crenenb ¢ panMOHAFHBIM MTOKa3aTeNeM
U €€ CBOWCTBA

14.12

55

ITokazaTenpHas GyHKIHS, €€ CBOMCTBA U
rpaduk

18.12

56

Hcnonp3oBanue rpaduka QyHKIUH TS
pellieHns] ypaBHEHUM

18.12

57

Hcnonp3oBanue rpaduka QyHKITUN TS
peLIeHus ypaBHEHUI

20.12

58

[loka3arenpHble ypaBHeHUs. OCHOBHBIE
METO/bI peLIeHUs TOKa3aTeIbHbIX
YpaBHEHUHI

21.12

59

[lokazarensHble ypaBHeHHs. OCHOBHBIE
METO/bI PeLIeHUs TOKa3aTeIbHbIX
YpaBHEHUHI

25.12

60

[TokazaTenpHble ypaBHeHHs. OCHOBHBIE
METO/IbI PeLIeHus TOKa3aTeIbHbIX
ypaBHEHUI

25.12

61

KonTponsnas padora: "[loka3aTensHas

27.12




¢ynkuus. [lokasarensHbie ypaBHEHHs "

62 Jlorapugwm uncna. CpoiicTBa Jorapudma 1 28.12

63 Jlorapugwm uncia. CpoiicTBa jorapudma 1 10.01

64 Jlorapugwm uncia. CpoiicTBa jorapudma 1 11.01

65 HecsTruHble ¥ HATYpalIbHBIC JIOTapU (MBI 1 15.01

66 HecsTruHble U HATYpaIbHBIC JIOTapU (MBI 1 15.01

67 [Ipeobpa3zoBanue BbIpaKeHUH, 1 17.01
COJIEpIKaIINX JIOTapHPMBI

68 [Ipeobpa3zoBanue BbIpaKeHUH, 1 18.01
COJIEpIKAIIINX JIOTapHPMBI

69 [IpeobpazoBanue BeIpakeHHH, 1 29 01
COJIEpIKAIINX JIOTapHPMBI

70 HorflpmbMquCKaﬂ byHkIus, e 1 22.01
CBOMCTBA U Tpaduk

71 .HOI‘flpI/I(bMI/I‘IeCKaH dbyaKIHS, €8 1 94.01
CBOICTBA U Tpaduk

79 Hcnons3oBanue rpaibmca GyHKIMH IS 1 25 01
pelleHus ypaBHEHU
Hcnonp3oBanue rpaduxa

73 TTOJIb30BAHUE TP iI)I/IK (hyHKIIH 11 1 29.01
pelleHns ypaBHEHUH
JlorapumMudeckre ypaBHEHHS.

74 OCHOBHBIE METOJIBI PEIICHHS 1 29.01
JIOrapu(pMHUUYECKUX YPaBHEHUH
JlorapumMudeckre ypaBHEHHSL.

75 OCHOBHBIE METOJIBI PEIICHHS 1 31.01
JIOrapuU(pMHUUYECKUX YPABHEHUH
JlorapudmMudeckue ypaBHEHUSI.

76 OCHOBHBIE METO/IbI pPELICHUS 1 1.02

sorapupMUUECKUX ypaBHEHUI




PaBHOCHIBHEIC nepexoanl B pCICHUU

77 N 5.02
JorapupMUUECKUX YpaBHEHUH

78 PaBHOCHIIBHBIC TIEPEX OB B pELICHUU 5 0
Jiorapu(pMHUECKUX ypaBHEHHIA
Kontponbhas pabora:

79 "Jlorapupmudeckas QyHKITHUS. 8.02
Jlorapupmuyeckue ypaBHeHUS"

80 CuHyc, KOCHHYC, TAHT€HC U KOTaHTEHC 9.02
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTaHTE€HC 12.02
YHCIIOBOTO apryMEHTa

82 ApKCUHYC, apKKOCHHYC B apKTaHTEHC 12.02
YHCIIOBOTO apryMEHTa

83 ApKCHHYC, apKKOCHHYC B apKTaHTEHC 14.02
YHCIIOBOTO apTyMEHTa
TpuroHoMmeTpuieckas OKpy>KHOCTb,

84 ONPEAEIECHUE TPUTOHOMETPUUECKIX 15.02
(yHKIMH YUCIIOBOTO apryMeHTa
TpuronoMmerpuieckas OKpy>KHOCTb,

85 ONPEAEIECHUE TPUTOHOMETPUUECKUX 19.02
(yHKIIMH YUCIIOBOTO apryMeHTa

86 OCHOBHBIC TPUTOHOMETPHUECKHE 19.02
hopmysl

87 OCHOBHBIC TPUTOHOMETPHUCCKHE 21.02
hopmysl

88 OCHOBHBIC TPUTOHOMETPHUCCKHE 92.02
hopmys

89 OCHOBHBIE TPUTOHOMETPHUECKHE 26.02
hopmysl

90 [IpeoOpazoBaHue TPUTOHOMETPHUIECKUX 26.02




BBIPAXKEHHUH

[IpeoOpazoBaHue TPUTOHOMETPUICCKUX

91 . 28.02
BBIPKCHUH
IIpeoOpa3oBaHue TPUTOHOMETPHUYECKUX

92 PeoOpasor p P 29.02
BBIPXKCHUIH
[IpeoOpaszoBanue TPUTOHOMETPUICCKUX

93 . 4.03
BBIPXKCHUN
Pentenue TpuroHoMeTpuuecKux

94 P P 4.03
ypaBHEHUI
Pemenune TpuroHOMeTpHUYECKUX

95 . 6.03
ypaBHEHUI
Penrenne TpuroHoMeTpuuecKux

96 P P 7.03
ypaBHEHUI
Penrenne TpuroHoMeTpuuecKux

97 P P 11.03
ypaBHEHHUI
Perienrie TpUroHOMETPUYECKUX

98 . 11.03
ypaBHEHHUI
Pemenne TpUroHOMETPHIECKUX

99 P P 13.03
YpaBHEHUH
Perienrie TpUroHoMeTpUYECKUX

100 . 14.03
YpaBHEHUH
KonTtponwsuas pabora:

101 "TpUTrOHOMETPUYECKHE BBIPAKEHUS U 18.03
TPUTOHOMETPUYECKUE YPABHEHUS"
ITocienoBaTeaIbHOCTH, CLIOCOOBI 3aaHUS

102 ocienoBaTelsHoCcTER. Meron 18.03
MaTeMaTHYeCKONH WHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 rocenoBaTensHOCTH. McTopus aHanmm3a 20.03

OECKOHEYHO MAITBIX




104 Apudmernyeckas mporpeccus 21,03

105 I'eomerpuueckas mporpeccus 23.03

106 BeckoneuHo yoObIBatomas 104
reoMeTpUiecKasl MPOrpeccus

107 Cymma 6CCKOHejIHO yOBIBaroIIeH 1.04
FeOMETPUIECKON TPOrPECcCUn
JInHelHbli 1 SKCIIOHEHITUA, i poOCT.

108 HNHCHUHBIN U TTOHCHIMAJIbHBIU POCT 3.04
Yucno e. Dopmyiia CI0XKHBIX MPOLEHTOB

109 JInHelHBI U SKCIIOHEHIIUAIBHBIA POCT. 4.04
Yucno e. Dopmyiia CI0XKHBIX MPOLEHTOB
Hcrnonb3oBaHre Iporpeccuu uist

110 peLIeHNs peabHbIX 33/1a4 MPUKIIaIHOTO 8.04
xapakrepa
Kontponbhas pabora:

111 | -OHTPOIIbHAZ paboT ) 8.04

[TocnenoBaTeNbHOCTH U TIPOTPECCUU

112 HenpepriBHbIe GYHKITNHN 1 X CBOMCTBA 10.04
Touka paspbiBa. Ac 0 auKo

113 UK pv PBIB UMITOTHI TpaduKoB 11.04
(dyHKITH

114 CaoiicTBa (QyHKIIMI HEMTPEPHIBHBIX HA 15.04
oTpe3Ke

115 CaoiicTBa QyHKIIMI HEMTPEPHIBHBIX HA 15.04
oTpe3Ke
Mero, epBaJIo erie

116 TOJl MHTEPBAJIOB ISl PEIICHUS 17.04
HEPaBEHCTB

117 Meron UHTEPBAIIOB TSI PEIICHS 18.04
HEPaBEHCTB

118 Meroa WHTEPBAIIOB TSI PEIISHHS 29,04
HEPaBEHCTB
H o

119 pUMEHEHWE CBONCTB HETIPEPHIBHBIX 2.04

(GyHKUME UIA perieHus 3a1a4




[IpumeHeHue cBOICTB HEMPEPBIBHBIX

120 N 24.04
(GyHKUMH U1 petieHus 3a1au

121 [epBas u BTOpast Mpon3BOAHBIE QYHKIIUU 25.04

122 OnpeneneHHue, TEOMETPUIECKUI CMBICT 29,04
MIPOU3BOAHON

123 OnpezxeneHHVe, (DU3HYECKHI CMBICTT 26.04
MIPOU3BOAHON

124 YpaBHeHHE KacaTenbHOH K rpaduKy 6.05
(dyHKIIH

125 YpaBHeHHE KacaTenbHOH K rpaduKy 6.05
(GyHKIMH

126 [Ipou3BoaHbIE 37IeMEHTAPHBIX (DYHKITHI 8.05

127 [Tpon3BoaHbIE DIIEMEHTAPHBIX QYHKIHN 11.05

128 [TponsBoaHas CyMMBHl, npomBeﬂe}um;I, 11.05
YaCTHOIO M KOMIIO3UINHU (DyHKITHHA

129 [TponsBoaHas CyMMBHl, HpOI/ISBeI[etII/IH, 13.05
YaCTHOI'O M KOMIO3UIINHU (DyHKITHH

130 [TponsBoaHas CyMMBHI, np0H3BeL[e}um5{, 13.05
YaCTHOIO M KOMIO3UIINHU (DyHKITHIHA

131 Koutponwsuas padorta: "[Ipon3Bomnas" 15.05

132 IToBTOpEHUE, 0606meHIEe,” ) 16.05
cHCTeMaTu3amys 3HaHui: ""Y paBHEHHS

133 [ToBTOpeHnue, 0606merfe," ) 20.05
cucTeMaru3anys 3HaHui: "OyHKIun

134 Wrorosas koHTponbHas padora 20.05

135 Wrorosas koHTponbHas padoTra 22.05

136 [ToBTOpenue, 0b600mEHNE, 23.05

CUCTEMATHU3alusA 3HAHUHI




OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

136

10




11 KUIACC

KoanuecTBo 4acos DJ1eKTPOHHbIE
Ne ara HppoBbIe
n/n Tema ypoxa Bcero Konrpoapiibie | - Tpaktirieckue fllsyqennﬂ :)Iﬁl‘)l:lI;OBaTeﬂbele
padoThI padoThI pecypest
1 [IpumeneHue MPOU3BOAHON K UCCIIEIOBAHUIO 1
(yHKIWH HA MOHOTOHHOCTD ¥ 9KCTPEMYMBI
) [IpumMeneHue MPOU3BOAHON K UCCIIEIOBAHUIO 1
(yHKINH HA MOHOTOHHOCTD U 9KCTPEMYMBI
3 [IpumMeHeHue MPOU3BOAHON K UCCIIEIOBAHUIO 1
(yHKINH HA MOHOTOHHOCTD U 3KCTPEMYMBI
4 [IpumMeHeHue MPOU3BOAHON K UCCIIEIOBAHUIO 1
(yHKINH HA MOHOTOHHOCTD U 39KCTPEMYMBI
5 IIpumeneHne MpOU3BOJHOMN K UCCIIEIOBAHUIO 1
(yHKINH HA MOHOTOHHOCTD U 9KCTPEMYMBI
5 IIpumeHeHne MPOU3BOJHOMN K UCCIIEIOBAHUIO 1
(yHKINH HA MOHOTOHHOCTD U 3KCTPEMYMBI
Haxoxnenue HanOOIBIIIEro 1 HANMEHBIIIET O
7 3HAYCHS HEMPEPHIBHON (PYHKIINU HA 1
oTpe3Ke
Haxoxnenue HanOOBIIEro 1 HANMEHBIIIET O
8 3HAYEHV HENPEPHIBHON (PYHKIINU HA 1
oTpe3Ke
Haxoxnenue HanOObIIIEro 1 HANMEHBIIIET O
9 3HAYEHV HENPEPHIBHON (PYHKIINU HA 1
OTpe3Ke
Haxoxnenue HanOobIIIero 1 HANMEHBIIIEr O
10 3HAUYEHUS HENPEPHIBHON (PYHKIIUU HA 1

OTpe3Ke




11

Haxoxxaenue HaubombIero 1 HaMMEHbIIEro
3HAa4YCHUS HENPEPHIBHOW (PYHKINHU Ha
OTpe3Ke

12

Haxoxnenue HanOObIIIEro 1 HAUMEHBIIIETO
3HAUYCHMS HENPEPHIBHOM (PYHKIIUU HA
OTpe3Ke

13

IIpumenenne mpou3BOHOM JIsl HAXOXKICHUS
HAWIYYIIEro PelieHus B MPUKIaAHbIX
3aJadax

14

ITpumenenne Mpou3BOJHOM JIsl HAXOXKICHUS
HAWIYYIIEro penieHus: B MPUKIaHbIX
3aJadax

15

ITpumenenue mpou3BOHOM JIst
OTIPEICNIEHNS CKOPOCTH U YCKOPEHUS
mpoiiecca, 3aJaHHOro (GopMysIon Uin
rpaduKoM

16

IIpumenenne mpou3BOHOM JIst
OIIpeneNeHns: CKOPOCTH U YCKOPEHUS
Tporiecca, 3a1laHHOro (OPMYIION WIH
rpadpuKoM

17

Kommnozummst pyHKImit

18

Komnozummst pyskimit

19

Komnozummst pyHKImit

20

I'eomerpudeckue 00pa3sl ypaBHEHUH Ha
KOOPJIMHATHOM MIIOCKOCTU

21

I'eomerpudeckue 00pa3sl ypaBHEHUH Ha
KOOPIMHATHOHN IIOCKOCTH

22

KonTponsnas padora: "HUccnenoBanne
(hyHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"

23

IlepBoobOpa3Hasi, OCHOBHOE CBOHCTBO




epBOOOpa3HBIX

[lepBOOOpa3HbIe AMEMEHTAPHBIX (YHKIIHH.

24 [TpaBuna HaXOXKICHUSI IEPBOOOPA3HBIX

o5 [TepBooOpa3HbIC AJIEMEHTAPHBIX (PYHKIIHH.
[TpaBuna HaXOXKICHUSI IEPBOOOPA3HBIX

26 Hurerpan. I'eomerpuyeckuii CMbICI
MHTerpaja

97 Beruuciienne onpenenéHHoro nHTerpaia mno
¢dhopmyne Herorona-Jlelionuia

08 Beruuciienne onpeaenéHHoro nHTerpaia mno
¢dhopmyne Herorona-JlefiOnuia

2 9 HpI/IMeHeHI/Ie HUHTErpaia s HaXO0XICHUA
ILJIOIIaIeH TUIOCKUX QUTyp

3 O HpI/IMeHeHI/Ie HUHTErpaia I HaXO0XICHU A
00BEMOB TEOMETPUICCKIX TEI

31 [Ipumeps! petieHuii qud hepeHIuanbHbIX
ypaBHEHU M

39 [Ipumeps! petieHuii qud hepeHIuanbHbIX
YpaBHEHUI
MaremaTHyeckoe MOJICTHPOBAHHUE PEaTbHBIX

33 IIPOLIECCOB C TOMOIIBI0 AU PepeHIIHaTBLHBIX
YpaBHEHUI

34 KonTponsnas padora: "[leppoobpaznas u
uHrterpan’

35 Tpuronomerpuueckue QyHKIHA, KX
CBOIiCTBa U TpauKu

36 Tpuronomerpuueckue GyHKIIHU, KX
CBOMCTBA U rpaduKu

37 Tpuronomerpuueckue GyHKIHA, UX

CBOMCTBa U rpa)uku




Tpuronomerpuueckue QpyHKINU, HX

38 . 1
CBOMCTBa U rpauKu

39 TpI/II‘OHOMeTpI/I‘ICCKI/IC (I)yHKHI/II/I, nux 1
CBOWCTBA U TpaduKu
OT100p KOpHEl TPUTOHOMETPHUUECKIX

40 YpaBHEHUH C MOMOIIIBIO 1
TPUTOHOMETPHUYECKOMN OKPYKHOCTH
OT16op KOpHEl TPUTOHOMETPHUUECKIX

41 YPaBHEHUH C IIOMOILBIO 1
TPUTOHOMETPUYUECKON OKPYHKHOCTH
OT60p KOpHEN TPUTOHOMETPHIECKUX

42 YpaBHEHUH C ITOMOIIIBIO 1
TPUTOHOMETPUYECKOU OKPY’KHOCTH
OT60p KOpHEN TPUTOHOMETPHIECKUX

43 YpaBHEHHUH C ITOMOILIBIO 1
TPUTOHOMETPHUYECKOH OKPY>KHOCTH

44 Pemenme TpUTOHOMETPHYECKIX HEPABEHCTB 1

45 Pemenme TpUTOHOMETPHYECKIX HEPABEHCTB 1

46 Pemrenne TpUroHOMETPHYECKIX HEPABEHCTB 1

47 Pemrenne TpUroHOMETPHYECKIX HEPABEHCTB 1
Kontponwsuas pabora: "[ paduku

48 TPUTOHOMETPUIECKUX (PYHKITHH. 1
TpUroHOMETpUUECKHE HEPABEHCTBA"

49 OCHOBHBIE METOJIbI PEIICHUS TTOKA3aTEbHBIX 1
HEpPaBEHCTB

50 OCHOBHBIE METOJIbI PEIICHUS TTOKA3aTEbHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS TTOKA3aTEbHBIX 1
HEPaBEHCTB

52 OCHOBHBIE METO/IbI PELIECHUS MTOKA3aTEIbHBIX 1




HEpaBEHCTB

OCHOBHEIE MCTOJbI PCIICHUA

53 Jiorapu(pMUUECKIX HEPABEHCTB
54 OCHOBHBIE METOJIBI PELIECHHS
Jiorapu(pMUUECKIX HEPABEHCTB
55 OCHOBHBIE METOJIBI PELIEHHS
Jiorapu(GpMUUECKIX HEPABEHCTB
56 OCHOBHBIE METO/IBI PEIIECHHS
Jiorapu(GpMUUECKIX HEPABEHCTB
57 OCHOBHBIE METO/IBI PEIIECHHS
HppalMOHATIBHBIX HEPABEHCTB
58 OCHOBHBIE METOJIBI PEIICHHS
HppalMOHATIBHBIX HEPABEHCTB
59 OCHOBHBIE METOJIBI PEIICHHS
UPPALOHATBHBIX HEPABEHCTB
50 OCHOBHBIE METO/IBI PEIICHUS
UPPALOHATBHBIX HEPABEHCTB
61 I'paduaeckre MeTomBI pemIeHUS
UPPALMOHATBHBIX YPaBHEHUH
62 I'paduaeckne MeTOmBI peIICHUS
UPPALMOHATBHBIX YPaBHEHUH
63 I'paduaeckre MeTOABI peIICHUS
MOKA3aTeNbHBIX YPaBHEHNI
64 I'padmueckne meTozp! pereHns
MIOKa3aTeNbHBIX HEPABEHCTB
65 I'padmueckne meTop! pereHns
Jorapu(pMHYECKHX YpaBHEHHI
66 I'padnaeckre MeTO/IBI pelIeHNs
norapu(pMHYECKIX HEPABEHCTB
67 I'pacdmueckue meTozp! pereHns




J'IOl"apI/I(bMI/I‘IGCKI/IX HCEPABCHCTB

68

I'padmueckue MeTop! pelieHus
MOKAa3aTelbHBIX M JIOTapUPMUUECKUX
YpaBHEHUI

69

I'padmyeckre MeTO B! peIICHUS
MOKa3aTeNIbHBIX U JIOTapH()PMHUUSCKHX
ypaBHEHUI

70

I'padmyeckue MeTOBI pelICHUS
MOKa3aTeNIbHBIX U JIOTapU()PMHUUSCKHX
HEPaBEHCTB

71

I'paduaeckne MeTOABI pemICHUS
[MOKa3aTeNIbHBIX U JIOTapHU()PMHUUSCKHX
HEPaBEHCTB

72

Kontponpsnas padora: "HppainmnoHnanbHble,
MOKa3aTeNbHbIC U JIOrapu(hMUIECKHE
HepaBeHCTBA"

73

KomrmnekcHbie uncia. Anredpanyeckas u
TpUroOHOMeTpHYecKas (POPMBI 3aITHCH
KOMILUIEKCHOT O YHCIIa

74

KomriekcHplie uncia. Anredbpandeckas 1
TpUroHOMeTpHYecKas (HOpMBI 3aITHCH
KOMITJICKCHOTO YHCIIa

75

Apudmernyeckue ormeparim ¢
KOMIUTEKCHBIMU YHCIaMH

76

Apudmerrnyeckue ormeparim ¢
KOMIUTEKCHBIMU YHCIaMH

77

I/I306pa>KeHHe KOMIIJICKCHBIX YHUCCII Ha
KOOpI[HHaTHOﬁ IIJIOCKOCTHU

78

I/I306pa>KeHHe KOMIIJICKCHBIX YHUCCII Ha
KOOpI[HHaTHOﬁ IIJIOCKOCTHU




®opmyna Myaspa. Kopau n-oif crenenu u3

7 KOMITJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopau n-oif crenenu u3
KOMIUIEKCHOT' O YHCIIa
[TpumMeHeHUE KOMITIEKCHBIX YMCeN IS

81 petenust GU3NYECKUX W TEOMETPUIECKUX
3aj1a4

82 Kontponbhas pabora: "KomriekcHble
yucia”

83 HarypanbHble U 11elbIe Yncia

84 HatypanbHble v 1iensie uncia

g5 [MpuMeHeHne MPU3HAKOB JICTTUMOCTH EIBIX
qucesn

36 [IpuMeHeHne MPU3HAKOB JICTTUMOCTH EIBIX
qrceln

87 IIpuMeneHue NPU3HAKOB JETUMOCTH LIETIBIX
gucen: HOJl u HOK

38 IIpumMeneHue NPU3HAKOB AETUMOCTH LEIBIX
gucen: HOJl u HOK

89 [IpuMeneHue MPU3HAKOB AETUMOCTH LEIBIX
YHCEIl: OCTaTKH 10 MOAYJIIO

90 [IpuMeneHue MPU3HAKOB AETUMOCTH LEIBIX
YHCEIl: OCTaTKH 10 MOAYJIO
[IpumMenenue NpU3HAKOB IETUMOCTH LIETBIX

91 qucen: anroput™ EBkimna s penreHus
3aa4 B LEJIbIX YUCIIaxX

92 KonTponbsnas pabdora: "Teopus meisrx
yucen"

93 Cucrema ¥ COBOKYITHOCTh ypaBHEHUI.

PaBHOCHIBbHBIC CHCTEMBI I CUCTEMBI-




CIIEACTBUSI

94

Cucrema ¥ COBOKYITHOCTb YpaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEZICTBUS

95

OCHOBHEBIE MCTOJbI PECIICHUA CUCTEM U
COBOKYITHOCTEN pallMOHAJIbHBIX YPaBHEHUMN

96

OCHOBHBIE METOJIBI PELIECHHS] CUCTEM U
COBOKYITHOCTEN UppalMOHAIBHBIX
ypaBHEHUI

97

OCHOBHEBIE MCTO/IbI PECIICHUA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX YPAaBHEHUN

98

OCHOBHBIE MCTOJIbI PEIICHUA CUCTEM U
COBOKYITHOCTEH MOKA3aTENbHBIX YPAaBHEHUN

99

OcHOBHBIE MCTOJbI PEIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(hMHUECKUX
ypaBHEHU M

100

OcCHOBHBIE METO/IbI PELICHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMUIECKUX
YpaBHEHUI

101

IIpumeHeHre CUCTEM K PEIISHUO
MaTeMaTHYEeCKNX 3a/1ad 1 3a71ad u3
Pa3TUYHBIX 00JIACTEH HAYKH U pealbHON
YKU3HU, HHTEPITPETAINS TTOTYIeHHBIX
pe3yIBTaTOB

102

IIpuMeHeHue cucTeM K PELIEHUIO
MaTeMaTHYECKHX 3a/1a4 U 3a/1a4 U3
pa3IMYHbIX 00JacTell HayKu U peabHO
XKHU3HH, HHTEPIPETaLnsl MOITy4EHHbIX
pe3ynbTaToOB

103

HpI/IMeHeHI/Ie HEPABCHCTB K PCHICHUIO
MAaTEMATHYCCKUX 3aJa4 U 3aJ1a4 U3




pa3nuyHbIX 00JacTell HayKu U peatbHOH
YKU3HHU, MHTEPIIpETaIUs MOTyYEHHBIX
pe3ynbTaToB

KonTponbshas pabdora: "Cucremsl
palOHAJIIBHBIX, UPppalluOHAJIbHBIX

104
MOKAa3aTeNbHBIX M JIOTapUPMUUECKUX
ypaBHEHU"

105 PannonansHble ypaBHEHHS ¢ TapaMeTpaMu

106 PanmonaisHbIe HepaBEeHCTBA C MapaMeTpaMu

107 PanmonanbHbIE CUCTEMBI C TapaMeTpaMu

108 UppatmonanbHble ypaBHEHMsI, HEPABEHCTBA C
napaMmerpamMu

109 UpparmonaibHbIe CHCTEMBI ¢ TapaMeTpaMu

110 [NokazarensHble ypaBHEHHS, HEPABEHCTBA C
napamerpamu

111 ITokazaTenpHbBIE CHCTEMBI C TTapaMeTpaMu

112 Jlorapudmudeckue ypaBHEHUs, HEpaBEHCTBA
C ImapaMerpamu

113 JlorapudmMuyaeckne CUCTEMBI ¢ TTapaMeTpaMu

114 Tpuronomerpuieckue ypaBHEHHUS €
napaMmerpamu

115 Tpuronomerpuueckue HeEpaBeHCTBA C
napaMmerpamu

116 TpuronomeTpu4ecKue CUCTEMBI C
napaMmerpamu
IlocTpoenue u uccnegoBanue

117 MaTeMaTHYECKUX MOJIENIel peabHbIX

CUTYallUil C MOMOILBIO YPaBHEHUH C
napaMmerpamu




HOC’I’pOCHI/Ie 1 UCCIICAOBAHHEC
MAaTEMATHYCCKUX Moneneﬁ PpCalbHbIX

118
CUTyaluu C MMIOMOIIBIO CUCTEM YPABHCHHU C
napaMmerpaMu
ITocTpoenue u ucciegoBanue

119 MaTEMAaTUYCCKUX Moz[enef/i PpCalbHbIX
CUTYyalllil C MOMONIbIO CUCTEM YPaBHEHUU C
napaMmerpamu

120 Kontponbhas pabora: "3anauu c
napamerpamu”

121 [MoBToOpenue, 060OIIEHNE, CHCTEMATU3AIS
3HaHui: "YpaBHeHUS"

122 [MoBTopenue, 0600IIEHNE, CHCTEMATU3AIHS
3HaHui: "YpaBHeHUS"

123 [ToBTOpeHue, 0000IIEHNE, CUCTEMATH3ALIUS
3HaHui: "YpaBHeHnus. CucteMbl ypaBHEHUH"

124 [ToBTOpeHUe, 0000IIEHNE, CUCTEMATH3ALIUS
3Hanuit: "Hepasenctra"

125 IToBTOpEHME, 0000IICHNE, CHCTEMATH3AITUS
3Hanmit: "HepasencTra"

126 IToBTOpEHME, 0000IICHNE, CHCTEMATH3AITUS
3Hanmit: "Hepasencrtra"

127 [loBTOpeHue, 0600mEeHNe, CHCTEMaTH3AIINS
3HaHuil: "[IpousBonHas u e€ npumenenue"

128 [ToBTOpeHue, 0600ImIEHNE, CHCTEMATH3 AN
3HaHuil: "[IpousBonHas u e€ npumenenue"

129 [ToBTOpeHue, 0600IMeHNE, CHCTEMATHU3AIINS
3HaHuil: "[IpousBonHas u e€ npumeHenue"

130 [ToBTOpeHue, 0600IIEeHNE, CHCTEMATH3AIINS

3HaHuil: "MHTerpan u ero npuMeHeHue"




131 [ToBTOpeHuUe, 0000IIEHUE, CUCTEMATU3ALIUS 1
3HaHui: "Oyukuun"
132 [ToBTOpeHUE, 0000IEHUE, CUCTEMATH3ALIUS 1
3HaHui: "OyaKiun"
133 [ToBTOpeHUE, 0000IIEHUE, CUCTEMATH3ALIUS 1
3HaHui: "OyaKiun"
134 Hrorosast KOHTpoJibHasE paboTa 1 1
135 Urorosas koHTposIbHAS paboTa 1 1
136 HOBTOPGHI/IG, 00001IEHNE, CHCTEMATH3AIIHUS 1
3HAHMH
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10







YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

Y4yeOnuk Anredpa u Hayana anaamn3a 10-11 aBTop AimMoB

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

IMUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET :
http://school-collection.edu.ru

ttp://wmolow.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

http://www.numbernut.com/

http://www.math.ru

http://www.int.ru






