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MNOACHUTEJIBHAS 3AIINCKA

VY4eOHbIll Kypc «Anredpa W Hayajla MaTeMaTU4YECKOTO AaHAN3a» SIBISETCS
OJHUM M3 HauOoyiee 3HAaYUMBIX B MPOTrpaMMe CpEAHEro oouiero oOpa3zoBaHMs,
MIOCKOJIBKY, C OJHOM CTOPOHBI, OH 00ECNeUYrBaeT MHCTPYMEHTAIbHYIO 0azy AJis
U3YYEHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, @ C JPYroil CTOPOHBI, OpMHUPYET
JIOTHYECKOE U a0CTPAKTHOE MBIIICHUE O0y4YaroLUXCsl Ha YPOBHE, HEOOXOJUMOM
JUIsL OCBOE€HHUS MH(OPMATUKH, OOIIECTBO3HAHNUS, UCTOPUH, CIIOBECHOCTU U JIPYTHX
JUCHMIUIMH. B paMkax JaHHOro ydeOHOro Kypca OOy4arouluecs OBJIaJEeBarOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HAayKH, KOTOpas (QOpMYyIUpYET CBOH
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl U Hauajdl MaTEeMAaTUYECKOTO aHaJlM3a 3aKja/ibIBacT
OCHOBY Ui YCIEUIHOTO OBJIAJEHUS 3aKOHaMH (U3MKU, XUMUH, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHICHIMA pa3BUTHSA S3KOHOMHUKHU U OOIIECTBEHHOMN XKU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOIb30BaTh UX JUIsl JalbHEHMIIEro oOpa3oBaHUS U B
MIOBCEIHEBHOM kM3HU. B TO ke BpeMsi oBinajgeHHE aOCTPaKTHBIMU U JIOTMUECKU
CTPOTMMHU KOHCTPYKIUSIMU aireOppl M MaTeMaTU4YeCKOro aHajiu3a pa3BUBAcT
YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTH, JIOKa3bIBaTh
YTBEPKJICHUSI ¢ TTOMOILIBIO UHIYKUIUU U PaCCyXAaTh NEAYKTUBHO, UCIIOJb30BaTh
0000IIeHNE W KOHKPETU3allMl0, aOCTparupoBaHME U aHAJIOTHIO, (QOopMHUpYyeT
KpPEaTUBHOE U KPUTUYECKOE MBIIIJIEHUE.

B xone m3yuenus yueOHOro kypca «Asredpa m Hayana MaTeMaTUYECKOTO
aHalln3a» 00ydYaroIluecs IMOIY4aroT HOBBIM ONBIT pEIICHHs NMPUKIAJAHBIX 3ajad,
CaMOCTOATEIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEJIEH pEabHbIX CHTyaluH,
WHTEPHpPETAllMd  TOJYYEHHBIX  pPEIIEHUM,  3HAKOMATCS €  IpUMEPAMH
MAaTeMaTHYECKUX 3aKOHOMEPHOCTEM B NPUPOJE, HAYKE WU HCKYCCTBE, C
BBLAAIOLIMMUCS MaTEMaTUYECKUMU OTKPBITHSIMU U UX aBTOPaMH.

VY4eOHbIi Kypc o0jazaeT 3HAYUTENbHBIM BOCIHUTATENIbHBIM MOTEHLHUAIOM,
KOTOpPBIM peanu3yercsd Kak dYepe3 Y4eOHbId Marepuan, CrIocOoOCTBYIOIINN
(GOpMHPOBAHHIO HAYYHOIO MHUPOBO33PEHUS, TaK W uepe3 crheuupuky ydeOHOU
NeATEIbHOCTH, TpeOylolmel NPOJOJIKUTEIBHOM  KOHILIEHTPAlMM BHUMAHMS,
CaMOCTOATEJBHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 33 IOJyYECHHBIN
pe3ymbTar.

B ocHoBe Meronuku oOydeHHs] airedpe W HayajlaM MaTeMaTH4eCcKOoro
aHaJIK3a JISKUT A TEIIbHOCTHBIN MPUHIIUIT 00yYEHUSI.

B crpykType ydeOHOro kypca «Anredpa M Hayajla MaTeMaTHUYECKOTO
aHaJIKM3a» BBIJECJIEHBI CIEAYIOLIUE COJIEPKATEIBHO-METOIUYECKHE JTUHUM: «YHucia
U BhIUKCICHU», « DyHKIIUU U Tpadukuy, « YpaBHEHUSI U HEpaBeHCTBay, «Hauana
MaTeMaTU4YECKOro aHalIn3a», «MHOXKeCTBa U JOruka». Bce OCHOBHBIE



COJEPKATENbHO-METOANYECKUE JMHUM H3Y4aroTCsl HAa MPOTSHKEHUH JBYX JIET
oOydeHHUs1 Ha yYpOBHE CpEIHEro oO0IIero oOpa3oBaHMs, E€CTECTBEHHO JOMOJHSS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMU W pasjaelamMu. JlaHHBIHA
y4eOHBI KypC SBJSICTCS HMHTETPATUBHBIM, TIOCKOJIBKY OOBEIUHSET B cede
COJEp>)KaHUE HECKOJIbKMX MAaTeMaTHYeCKUX JUCIUIUIMH, TaKuxX Kak anreopa,
TPUTOHOMETPHSI, MaTEeMaTHYECKHI aHajn3, TEOPHs MHOXECTB, MaTeMaTH4ecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBJAJEBAIOT BCE Oolee
IMIMPOKUM MATEeMAaTHICCKUM aIiapaToM, Y HUX TOCIEI0BaTEIbHO (POPMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTUYECKyl0 MOJENb pPeaJbHOU
CUTYalluH, IPUMEHATh 3HAHUS, TOJYYCHHbIC IPU U3YYCHUH Yy4eOHOTO Kypca, AJs
peIIeHUsI CaMOCTOSITENFHO C(HOPMYIUPOBAHHON MAaTeMaTUYECKOM 3a/aur, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yuciia U BBIYUCICHUS» 3aBepLIacT
(opMHUpOBaHNE HABBIKOB UCIOJIb30BaHUS AEHCTBUTEIBHBIX YHUCET, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 0011ero oopa3zoBanusi. Ha ypoBHe cpeaHero oo1iero
oOpa3zoBaHus 0co0oe€ BHHUMaHHE ynenserca (OPMHPOBAHHIO  HABBIKOB
palMOHAIbHBIX BBIYMCICHUH, BKIIIOYAIOIIUX B CE0s HCIOIb30BAaHUE PA3TUUYHBIX
dopM 3amucu 4yHClla, YMEHUE JelaTh NPUKUAKY, BBIIOJIHATh HPUOIHKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHMCIIOBBIE BBIpAKEHUS, pabOTaTh C MaTEeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYyYaIOUIUMCS MHOXXECTBA HATYPaJIbHBIX, LETbIX,
paliOHANbHBIX W JEHCTBUTENBHBIX  YHCET  JOMOJHAIOTCS ~ MHOXKECTBOM
KOMIUIEKCHBIX 4ucel. B  KaXaoM U3 3THX MHOXECTB paccMaTpUBAIOTCS
CBOMCTBEHHbIE €My creurduyeckue 3ajayd U OIepaluu: JejIeHUEe Halelo,
OTEPUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE IIENIBIX YHCEd, OCOOBbIe CBOWMCTBA
palroHaNbHBIX M UPPAIIMOHATBHBIX YHCEN, apu(pMEeTHUYECKre OTepaIuu, a TaKxKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETMIEHH Ha MHO>KECTBE KOMILIEKCHBIX YHCEL.
bnarogapsi mocienoBaTelbHOMY pacIIMPEHUIO Kpyra HCIOJb3YEMbIX YHCel |
3HaKOMCTBY C BO3MOKHOCTSIMHM MX MPUMEHEHUS JUIsl PEIleHUs] pa3iIMYHbIX 3ajad
dbopMupyeTcsi peCTaBICHUE O €IWHCTBE MAaTEeMAaTHKH KaK HAayKud M e€ poiu B
MOCTPOCHUN MOJIETICH peajbHOr0 MHpa, IMUPOKO HCIOIB3YIOTCS 00001IeHue u
KOHKpETH3aIHsl.

Jluaust «YpaBHEHHsI U HEPABEHCTBA» peallu3yeTcsl Ha MPOTSHKEHUU BCETrO
oOyueHusi Ha YPOBHE CpeAHEro ooiero oOpa3oBaHUs, MOCKOJBKY B KaXKIOM
pasnene IIporpaMMbl NpeaycCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3adad. B
pesynbrate oOydJarmuecs OBJIAJCBAOT Pa3TUYHBIMH METOJAMHU  PEIICHUS
paloOHaIbHBIX, HWPPAIMOHATNBHBIX, [MOKA3aTeIbHBIX, JOTApUOMUYECKUX U
TPUTOHOMETPUUYECKUX YpPaBHEHMH, HEPaBEHCTB U CHCTEM, a TakxkKe 3ajad,
cojepkammx mnapameTpbl. [lomydyeHHblE yMEHHS IIMPOKO HCHOIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIUI C MOMOIIBIO TIPOU3BOIAHOMN, MPH PEIICHUHN MPHUKIATHBIX



3a]a4 U 3a7a4 Ha HaXOXKJ€HUE HAuOOJBIINX U HAMMEHBIIUX 3HAYEHUN (YHKIIHH.
JlanHasi comepxaTesbHas JIMHUS BKJIIOYAET B ceOsl Takke (OPMUPOBAHUE YMEHHI
BBIMIOJIHATh ~ pacu€Tel 1o  (GopmynaMm, npeoOpa3oBaHUs  palMOHAIbHBIX,
UppaIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TAKKE BBIPAKECHUH,
COJepKalIMX cTerneHu u Jjorapudmel. brmarogaps m3yudeHuio anredpanveckoro
MaTepuana MPOUCXOOUT  JaJIbHEWIIEee  pa3BUTHE  AITOPUTMHYECKOTO  H
a0CTpaKTHOrO MBIIUIEHUs OOy4Yarommxcs, GOpMHUPYIOTCS HABBIKM JETYKTHUBHBIX
paccyxlieHuid, pabOThl C  CHUMBOJIbHBIMU  (OopMamH,  MpeACTaBICHUS
3aKOHOMEpPHOCTE M 3aBHCHMOCTEW B BHUJE PABEHCTB M HEpPaBEHCTB. Anredpa
npeniaraeT A(PQPEKTUBHBIE HHCTPYMEHTBHI JUIS PEIICHUS MPAKTHUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJISIIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopnepxarenbHo-MeToauueckass JuHUsS «DyHkiuum wu  rpaduku» TECHO
nepervieTaeTcs ¢ JAPYTUMH JIMHUSMU Y4€OHOTro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aHaET MOCIEA0BATEIbHOCTh U3YyUEHHs MaTepraia. 3yueHne CTeneHHou,
MOKa3aTeJIbHOM, JOrapuMUUYEeCcKOil 1 TPUTOHOMETPUYECKUX (DYHKIIMM, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PDYHKIIUN IJIsi PEIICHUs 3aJlad U3 JPYTuX y4eOHBIX
MPEAMETOB U PEaJTbHOM KU3HU TECHO CBSI3aHO KaK C MATEMAaTHUYECKUM aHAIIU30M,
TaKk M C pelIeHUEM YypaBHEHH W HepaBeHCTB. [Ipu 3ToM Oombllioe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHs BbIpaXaTb (POpMyJIaMH 3aBUCUMOCTH MEXKITY
pa3NUYHBIMU BEJIMYMHAMH, MCCIEIOBAaTh MOJyYeHHbIE (YHKIHMH, CTPOUTHh HX
rpaduku. Matepuan 3ToN coJiep>KaTeIbHON JIMHUK HalleJIeH Ha pa3BUTHE YMEHHI
U HaBBIKOB, TIO3BOJISIIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXIYy BEIUYMHAMHU B
paznuuHoi dopme: aHaTUTHYECKOU, Tpaduueckoir u ciioBecHo. Ero msyueHue
CIIOCOOCTBYET ~Ppa3BUTHUIO  AJITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AILIUK, UCTIOJIb30BAHUIO aHAJIOTHIA.

CopnepxarenbHas nauHua «Hayana MatemMaTHyecKOro aHain3a» IO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3ajady,
JIOCTYITHBIX OO0YYarolmuMCcsl, TaK KaK y HHUX TOSBISETCS BO3MOXXHOCTH CTPOUTH
rpa@uky  CIOXHBIX (YHKIMM, ONpEAeNnsTh WX HauWOOJIbLIIME W HAUMEHBIINE
3HAYEHUA, BBIYUCIATH IUIOMaAU (QUIyp U OOBEMBI Tell, HAXOJIUTh CKOPOCTH H
YCKOpeHHsl TmpoueccoB. JlaHHas cojaepxaTenbHas JMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOEHUS MATEeMaTUYECKUX MOJEIEH pealbHbIX CUTYaIluH,
MO3BOJIIET HAXOAUTh HAWIYYIIEe pEIICHHE B NPUKIATHBIX, B TOM YHUCJE
COLIMAJIBHO-DPKOHOMHUYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMU MaTE€MaTUYECKOI0
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (HOPMaIbHO-JIOTUYECKOTO H
KPEaTHBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHHU pACIIO3HABATh MPOSBICHUS
3aKOHOB MaTeMAaTHKH B HayKe, TEXHUKE M HcKyccTBe. OOydaromuecs y3HAIOT O



BBIIAIOIIMXCS pe3yibTaTax, MOJYYEHHBIX B XOJ€ pPa3BUTUS MaTEMaTHKU Kak
HAyKH, U 00 UX aBTOpax.

CopepxxarenpHo-MeTOIMYecKast TMHUS «MHOXECTBa U JIOTHKA» BKJIIOYACT B
ceOs DJIEMEHTbl TEOPUM MHOXXECTB W MaTEeMaTHUeCKOH JIOTUKH. TeopeTuKo-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBLHON MaTeMaTUKU
U TpeasiaraloT HanOoJiee YHUBEPCAIbHBIN $3bIK, OOBEAMHSIONIUN BCE Ppa3eiibl
MaTeMaTUKM H €€ MPUIOKEHUN, OHM CBS3BIBAIOT pa3Hble MaTEMAaTUYECKHE
JUCHUIUIMHBL W HMX TPUIIOKEHUS B eauHoe 1enoe. [loaToMy BakHO JaTh
BO3MOXXHOCTh OOy4Yaromemycsi TOHHUMAaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MAaTEMaTUKHU U MCIOJIb30BATh €0 JJIsi BBIPAXKEHUS CBOMX MBICIIECH.
JpyruM BaXHbIM TNPU3HAKOM MAaTEMAaTUKH KaK HayKu ClIeyeT TMpu3HaTh
CBOMCTBEHHYIO €U CTpOrocTb OOOCHOBAaHMM U CJIEIOBAaHUE OMNPEICIEHHBIM
IpaBWJaM  TOCTPOSHHUS  JOKA3aTeNbCTB.  3HAKOMCTBO €  DJIEMEHTaMH
MaTEeMaTHYECKON JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIICHHS
oOyJaroluxcs, MO3BOJSET UM CTPOUTH CBOU PACCYXkACHUS Ha OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIICHUS.

B yueOHOM Kypce «AnreOpa ¥ Hayajla MaTeMaTHYECKOro aHalIn3a
IPUCYTCTBYIOT OCHOBBI MAaTeMAaTHYECKOTO MOJECIUPOBAHUS, KOTOPBIC MPHU3BAHBI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOEHHUSI MOJENEH peanbHbIX
CUTyalluli, MCCJIENOBAaHUS JTHX MOJENEW C TOMOIIbIO ammapaTta ainredpsl H
MaTEeMaTHUYECKOI0 aHallu3a, WHTEPIpEeTallMd IOJTY4YEHHBIX pe3ysbTaToB. Takue
3aJJaHus BIUIETEHBI B KQXKIBIM U3 pa3/ieJoB MPOTrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4e0HOTo Kypca IIMPOKO HCIOJIB3YETCS AJI PelIeHUs MPHUKIAIHBIX 3amad. [Ipu
pellIeHUH  peajbHBIX  NPAKTHUECKUX  3ajJady  oOydaroliuecs  pa3BUBAIOT
HaAOJI0JaTEIbHOCTh, YMEHHME HaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000IIaTh W KOHKPETU3UPOBAThH  MpoOJeMy.
HlesitenbHOCTh 1O  (OPMUPOBAHMIO HABBHIKOB DEIICHUS TMPUKIAIHBIX 33734
OpraHu3yeTCs B pOIecce U3yUeHHs BCEX TEM y4eOHOTo Kypca «Anredpa u Hayana
MaTEeMaTHYECKOTO aHATTU3ay.

Ha wu3ydyenue yueOHOro kypca «Anredpa M Hayajda MaTeMaTHYECKOTO
aHanu3za» otBoautcs 272 vaca: B 10 knmacce — 136 yacoB (4 vaca B Hegento), B 11
kiacce — 136 yacoB (4 yaca B HEJCIIO).



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC

Yuciia ¥ BBIYUCTICHUSA
Panmonansabie uncna. OOBIKHOBEHHBIC U IECATUYHBIC TPOOHU, TTPOIICHTHI,
OeckoHeuHble nepuoauueckue apodu. [Ipumenenne apoOeit U MPOLEHTOB IS
pelIeHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTpACiei 3HAHUU U PeabHOMN KU3HH.

JlelicTBUTENbHBIE YHCNIa. PalMOHANBHBIE W UPPALMOHAIBHBIE YHUCIA.
Apudmernueckue  omepalud ¢ JACUCTBUTENBHBIMM  YHCIaMH.  Moaynb
JEUCTBUTEIHLHOTO YHCIa U ero cBoMcTBa. [IpubnmkE€HHbIE BHIYMCICHUS, TIpaBUiIa
OKpYTJICHUSI, MPUKUJIKA U OLICHKA PE3yJIbTaTa BhIUUCICHUM.

Crenenp ¢ uenbiM nokazarenem. bunom Herootona. HMcnonbs3oBaHue
MOAXOSIIEH (OPMBI 3aMUCH ACHUCTBUTEIBHBIX YUCEN JJIsI PEUICHUS MPAKTUYECKUX
3a/1a4 U MPEJCTABIICHHS JaHHBIX.

Apudmernuecknii KOpeHb HATypaJbHOM CTENICHU U €0 CBOWCTBA.

CreneHb C palMOHAJIbHBIM TIOKa3aTeleM M €€ CBOMCTBa, CTEINEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIICM.

Jlorapudm uucna. CoiictBa jorapudma. /lecaTuunpie U HaTypaibHbIE
JorapupMsl.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC YMCIOBOIO apryMeHTa. ApKCUHYC,
APKKOCUHYC M apKTaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TMPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWUIIbHBIE YpaBHEHUS W YypaBHEHUs-cleAcTBUs. HepaBeHCTBO,
pelIeHrEe HEPaBEHCTBRA.

OCHOBHBIE METO/IbI PEIICHUS 1IEIbIX U JPOOHO-pAllMOHATIBHBIX YPaBHEHUN U
HEpPaBEHCTB. MHOTOWIEHb OT OJHON MepeMeHHOU. [leneHue MHorousjgeHa Ha
MHOIOWIeH ¢ ocratkoM. Teopema be3dy. MHorouneHsl ¢  LEIbIMU
ko3 dunmentamu. Teopema Buera.

[IpeobpazoBaHus YHCIIOBBIX BBIPAXKEHUMN, COIEPIKAIUX CTEIIEHU U KOPHU.

HppanuonanbHbie YpaBHEHUS. OcHOBHBIE METO/IbI penieHus
UppalMoOHaIbHbIX YPaBHCHUM.

[Toka3arenbHble ypaBHEHHUS. OCHOBHBIE METONbl PEHICHUS IMOKAa3aTEJIbHBIX

YPaBHEHHUM.
[IpeoOpa3zoBaHue BBIpAXKEHUM, COIEPKAIIMX JOTapUPMBI.
Jlorapudmuueckue yYpaBHECHUS. OcHOBHBIE METOJIbI pelLIeHus

Jorapu(pMUUECKUX YpaBHEHHI.
OcHoBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHne TpUroHoOMEeTpUIECKUX YPAaBHEHUM.



Pemenne cucrteM NMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMI. Omnpenenurens MaTpULbl 2X2, €ro TE€OMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €T0 3HAYEHUS, IPUMEHEHHUE OMNPEACIUTENS I PELICHUS
CUCTEMbl JIMHEWHBIX YpaBHEHUU. PelieHue NpuKIagHbIX 3a4ad C I[MOMOLIBIO
CUCTEMBbl JIMHEHMHBIX YypaBHEHMH. lcciaenoBaHme mOCTPOCHHOM MOJENU C
MOMOILBIO MaTPHULL U ONPEAETUTEIIEH.

[TocTpoeHne mMaTeMaTUYECKUX MOJENEN PEAIbHOM CUTyallUd € MOMOUIBIO
YPaBHEHUM W HEpPaBEHCTB. lIpumeHeHHMe ypaBHEHHMU W HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX O0JacTel HayKu M peanbHOU
KU3HU.

DOYyHKUMH U TPaPUKH

@yHkus, crnocoObl 3agaHus (QyHKuuu. B3anMHO o0OpartHbIE (QYHKUIUU.
Komnozummss ¢yskuuii. I'padpuk  QyHKIuu. OnemMeHTapHble peoOpa3zoBaHUs
rpadukoB HyHKIIUA.

OO6unacTb ompeneneHus: 1 MHOKECTBO 3HaueHud (yHkuuu. Hymu Qyskimu.
[TpomexyTku 3HaKOnocTosiHCTBAa. YETHBIE M HEeUETHBIE PyHKIMU. [lepuoandeckue
¢bynkuuu. IIpoMexyTkn MOHOTOHHOCTH (YHKUHMHA. MakCUMyMbl U MHUHUMYMBbI
¢ynkun. Hanbombiiee n HauMeHblee 3HaUeHUsI (PYHKLIUN Ha TPOMEKYTKE.

JluneiiHas, KBaJpaTHU4Has W APOOHO-IMHEHHas (YyHKUUU. DJIEeMEHTapHOe
UCCJIEJOBaHHUE U IOCTPOEHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U LEJNbIM NOKa3zaTesneM. E€ cBolicTBa u
rpaduk. CpoiictBa W rpaduK KOpHS N-0Ml CTEMEeHW Kak (QYHKIUU OOpaTHOU
CTENIEHU C HATYPAJIbHBIM MTOKA3aTEeJIEM.

[TokazatenbHast u jorapudmMuyeckas (yHKIUHA, WX CBONCTBA U TpaduKH.
Hcnonb3oBanue rpaduxoB GyHKIUMA TSl pEIICHUS] YPABHEHHM.

TpurosomeTpruyeckass OKpPYKHOCTb, OIPEACICHHE TPUTOHOMETPUUYECKHUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCHUMOCTHM B pealbHBIX IMPOLECCAX U SBJICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hauyaja MaTeMaTH4eCKOro aHaIM3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHus IOCiea0BaTeIbHOCTEH. MeTton
MaTeMaTUYECKON WHIYKIUH. MOHOTOHHBIE u OTrpaHUYECHHbIC
nocyenoBaTeabHOCTU. McTOpUsT BOSHMKHOBEHUS MaTeMAaTHYECKOrOo aHallh3a Kak
aHaJin3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTprueckas nporpeccuu. beckoneuHo yObIBatromias
reoMmerpuyeckas nporpeccusi. Cymma OeCKOHEUHO YyOBIBAIOUIEH reoMeTpuYecKon
[IpOrpeccuu. JINHENHBIW U YKCIIOHEHIIMAIBHBINA pocT. Hucio e. @opMyna CI0KHbBIX
npoueHToB. Mcnonb3oBaHWE MPOrpeccMy Il PElIeHHs] pealibHbIX — 3ajad
IPUKJIAJHOIO XapaKTepa.



HempepriBHbIe GYHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpadukoB ¢ynkuuid. CBoicTBa (YHKIMIA HEMpEphIBHBIX Ha oOTpe3ke. Meroa
WHTEPBAJIOB [UJISl PELICHUS HEpaBEeHCTB. lIpriMeHeHHe CBOWCTB HEMPEPBIBHBIX
byHKUMIA 1S pelieHus 3a1ay.

[lepBas u BTOpas npousBojHble GyHKIMU. OnpeneraeHue, TeOMeTpUIeCKUi U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBogubie  smeMeHTapHbiX  ¢GyHkiuil.  [IpousBogHast ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMIO3UIIUU (DYHKIIHMA.

MHokecTBa H JIOTHKA

MHoOXecTBO, olnepauuy HaJ MHOXECTBaMHM W HMX CBOMCTBA. JlnarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETUKO-MHOYKECTBEHHOIO — armapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PEIICHUH 3a7ad W3 JAPYIUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHYECKOIOo OOBEKTa, CIIEJCTBUE,
JI0Ka3aTEeIbCTBO, PABHOCUJIBHBIC YPABHEHUS.

11 KJIACC

Yucsia ¥ BBIYMCICHUSA

Harypansabie u nensle yncna. llpumeHeHne NpU3HAKOB JEIMMOCTH LIENBIX
yucen, HauOonpmui obmui nenutens (ganee — HOJl) u HammeHsblnee oOriee
kpatHoe (nanee — HOK), octaTkoB o moay:to, anroputma EBkinaa juist pemenus
3a/1a4 B LIEJIBIX YK CIIAX.

KomnnekcHble uucna. Anredpanueckas M TpUTOHOMETpuYeckas (Hopmbl
3aMMCH KOMIUIEKCHOTO 4YHcia. Apu(MEeTHYEeCKHE ONepalud € KOMIUIEKCHBIMU
yucinamu. M3o0pakeHWE KOMIUIEKCHBIX YHCEN Ha KOOPJIMHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oii crenenn u3 KOMIuiekCHOro yucia. [Ipumenenue
KOMIUIEKCHBIX YHCEJ JJIs PeIIeHUs! PU3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHMs U HEPABECHCTBA

CucrteMa ¥ COBOKYNHOCTb YpPAaBHEHWHW M HEPABEHCTB. PaBHOCHWIIbHBIE
CUCTEMBI U CUCTEMBI-CIICICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMH C  IOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH. PellieHne TpuroHoMeTpu4eCcKuX HEPaBEHCTB.

OCHOBHBIE METOABl PEIICHUA TOKa3aTebHBIX U  JIOrapu(pMUUEecKuX
HEPABEHCTB.

OCHOBHBIE METO/bI PELICHHS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/BI PELICHUSI CUCTEM U COBOKYITHOCTEW pAallMOHAIBHBIX,
WPPpALMOHATIBHBIX, TOKA3aTENbHbIX U JIOTapUPMUUYECKUX YPAaBHEHUN.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a7ad W 3aJad M3 Pa3IMYHbIX OOJacTell HaykKu U peajbHOU
YKW3HU, UHTEPIPETALUA TIOJTYYEHHBIX PE3YIIbTATOB.

DOYyHKUMH U TPaPUKH

I'paduk kommozunuu (QyHKuh. ['eomerpuueckue oOpasbl ypaBHEHUN U
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpruyeckre QyHKIUHU, UX CBOMCTBA U TPa(UKH.

['padprueckne Meroabl pelieHUs ypaBHEHUM W HepaBeHCTB. ['paduyeckue
METO/bI PELLICHUS 33]1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpapukoB (GYHKIUNA JUIsl UCCIENOBAaHUS TPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT IMPHU PELICHUU 33Jad U3 JAPYTUX Yy4eOHBIX
MPEIMETOB U PEATBHON )KU3HMU.

Havana MaTeMaTH4€CKOI0 aHAJIN3a

[IpumeHeHne Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH H
3KcTpeMyMbl.  HaxoxaeHue  HamOOJbIIEr0 M HAaUMEHBIIETO0  3HAYEHUH
HEIMPEPbIBHON (YHKIHUU HA OTPE3KE.

[IpumMeHeHnEe TPOU3BOJHOM IS HAXOXKIACHUS HAWIYYIIETO pEIICHUS B
NPUKIIAIHBIX 3aJadax, [JIs ONpPENCIEHUS CKOPOCTH M YCKOPEHHWs Mpolecca,
3a1aHHOTO (hOpMYJION UK rpaduKoM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpasHble
arieMeHTapHbIX pyHKUMi. [IpaBuna HaxoXIeHUS IEPBOOOPA3HBIX.

WNHrerpan. ['eomeTpuuecknii CMBICII MHTErpasa. Brruncnenne
onpenenéHHoro uHTerpana o popmyne Hetorona-Jleitbuuiia.

[TpumeHeHrne uHTErpajia A HaXOXKIEHUS IUIOIajel Mmiockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit  auddepeHnnanbHbIX ypaBHEHHH. Marematudeckoe
MOJICJIMPOBAHUE peaJbHBIX MPOLECCOB C MOMOIIBI JauddepeHnanbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEI'O OFIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa’kIaHCKOr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTH TPAXKTAHCKOM MO3UIMKA 00YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4I€HAa  POCCHMCKOro  o0miecTBa,  NPEACTABICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PAZUYHBIX CTPYKTYp, SIBICHUH,
OpoUeaAyp TIpakAaHCKOro oOmecTBa (BbIOOPBI, ONPOCHI U JIPYroe), yMEHHE
B3aMMOJICUCTBOBaTh C COLMAJIbHBIMM WHCTUTYTAMU B COOTBETCTBHH C UX
GYHKIIUSIMU ¥ Ha3HAUYCHUEM;

2) IATPHOTHYECKOTO BOCIIMTAHNA:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIAHCKOW MIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HAaCTOSIIEMY POCCHUHCKOW MaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHXKEHHSIM POCCUMCKMX MAaT€MaTUKOB U POCCUICKON MAaTEMATHYECKOW IIIKOJIBI,
UCITOJIb30BAaHUE ATUX JIOCTHXKEHHM B JAPYrMX HayKax, TEXHOJOTHUSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

OCO3HAHHME JYXOBHBIX LIEHHOCTEH pPOCCUICKOro Hapoaa, CPOPMUPOBAHHOCTb
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IOBEJIECHUS, CBSI3aHHOIO C IMPaKTUYECKUM
NPUMEHEHUEM JIOCTHDKEHUM HAyKM U JI€SITEJIbHOCTBIO YYEHOTO, OCO3HaHHE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYLIErO;

4) 3¢TeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAs AICTETHUKY MaT€MaTHYECKHX
3aKOHOMEPHOCTEH, 00OBbEKTOB, 3a/iay, pelIeHUl, pacCyKIeHU, BOCHIPUUMUYHUBOCTh
K MaTeMAaTHYECKUM acleKTaM pa3ju4HbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIATAHMSA:

cOPMHPOBAHHOCTh yYMEHUS MPUMEHATH MaTeMaTHYECKUE 3HAHUS B
MHTEepecax 3710pOBOTo U 0e30MmacHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 3JI0pPOBBIO (370pOBOE TUTaHUE, COAIAHCUPOBAHHBIN PEXKUM 3aHATUA H
OTIIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPLICHCTBOBAHUE
MIPU 3aHATUAX CIIOPTUBHO-03/J0POBUTEIBHOM JIEATETbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYIOJIO0Us, HHTEpec K
pa3nuuHbiM  cepam  NMpPoPEecCHOHANBHON  NI€ATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPUJIOKEHUSAMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBIOOP
Oynymieit mpodeccun U peau30BbIBaTh COOCTBEHHBIC KU3HECHHBIC ILJIAHBI,



TOTOBHOCTh M  CIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3OBaHHIO W
caM000pa30BaHUI0 Ha MPOTSHDKEHUH BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1a4 MaTeMaTHYEeCKON HAapaBIIeHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCITUTAHMS:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhl, TOHUMAaHUE BIMSHUS
COLIMAJIbHO-?PKOHOMHUYECKHUX TPOIECCOB HAa COCTOSIHUE MPUPOJHON U COLMATIBLHOM
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MaTEeMAaTUYeCKUX 3HAHUW ISl peIleHHs 3aJad B 00JIacTh
OKpYXalolel cpefpl, MIAHUPOBAHUE IIOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJIEJICTBUM ISl OKPYKaloLIeH Cpeibl;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONICCTBEHHOM  MPAKTUKU, ITOHUMAaHHE
MaTEeMaTUYeCKOM Hayku Kak cepbl 4YeTOBEYECKOM IesATEIbHOCTH, 3TaloB €€
pa3BUTHUS W 3HAYMMOCTH [JIS Pa3BUTUA I[MBWIMW3ALWU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOM KyJIbTypOl Kak CpEJICTBOM IIO3HAHUSI MHDa,
TOTOBHOCTh OCYIIECTBIIATh IMPOEKTHYI0 M MCCJIEA0BATEIbCKYIO JEATCIbHOCTh
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE T1eCTBUS

ba3zoBble jornueckue AecTBUA:

BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTeMaTUYECKHX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXIYy TMOHATUAMH, (POPMYJIUPOBATH
OTpeIeSICHHs] TIOHSATUHM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KilaccU(UKaluu,
OCHOBaHMsI JiJIsl 0000IIIEHNS U CpPaBHEHHU S, KpUTEPUH MPOBOAMMOTO aHAJIN3A,

BOCIIPUHUMATh,  (QopMylIupoBaTh HW  TPEoOpa3oBbIBATH  CYXKIACHUS:
YTBEPIAUTEIbHbBIC U OTPULIATEIbHBIC, €IMHUYHbBIC, YACTHBIE U O0II1e, YCIOBHBIE,

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTHU, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOJIOACHUSAX U YTBEPXKICHUSIX, MpeAsiaraTb KPUTECPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEYNN;

JeJaTh BBIBOABI C KCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUN 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JOKA3aTEILCTBA MATEMAaTHYECKUX YTBEPKICHUM
(IpsiMble ¥ OT IPOTUBHOTO), BHICTPAUBATh APTYMEHTAIIHIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHus y4deOHOW 3amadyn (CpaBHUBATh HECKOJBKO
BApUAHTOB  peIleHUs, BbIOMpaTh Hauboyiee MOAXOMSMMN ¢ y4E€TOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPHUEB).



ba3oBble ucciieaoBare/IbCKHue 1elCTBHUA:

HCIIOJIB30BaTh BOMPOCHl KaK HCCIIEIOBATEIIbCKUM HMHCTPYMEHT IO3HAHUS,
dbopMyIUpoBaTh  BOINPOCHI,  (PUKCHPYIOIIME  IPOTHBOPEUHUE,  MPOOIEMYy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOe, (OPMUPOBATH TUIIOTE3y, ApPTyMEHTUPOBATH
CBOIO MO3UIINIO, MHEHHE,

MPOBOJAUTH CAMOCTOSATENIHHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIETOBAHNE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO 0OBEKTa, SBJICHUS, IMpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMH, SIBIICHUSAMU, ITPOIICCCAMU,

CaMOCTOSITeTILHO (DOpMYyJIHpOBaTh O0OOOIIEHUS M BBIBOJABI IO pe3yJbTaTam
MPOBEAEHHOTO  HAOJIONCHUS,  HMCCJIEAOBaHUSA, OIEHHWBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHUIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TIPOIECCa, a TaKXKe BbIABUTAThH
MPENOJIOAKEHUS O €70 PA3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora c undgopmanmei:

BBIABJIATH AeUIMTH MHPOpPMAIIMKU, NaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U JIJIS PEIICHUS 3aa4K;

BBIOMpaTh MH(POPMAINIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTHU3UPOBATh,
CUCTEMATU3UPOBATh M HHTEPHPETUPOBATh WH(OpPMAIMIO Pa3IUYHBIX BUJIOB U
dbopm npeAcTaBICHUS;

CTPYKTYpHUpPOBaTh WH(OpMAINIO, MPEICTABIATh €€ B pa3lIUyHbIX (opmax,
WJUTFOCTPUPOBATH IpaduecKH;

OIICHUBATH HaAEKHOCTh uHpopMau o CaMOCTOSITCIILHO
c(hOopMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHHBEPCAJIbHBIE YUeOHbIe JeiicTBHS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEeJIsIMH OOIICHUS, SICHO, TOYHO, IPaMOTHO BBIpa)KaThb CBOIO TOYKY 3pPEHHS B
YCTHBIX M MHCBbMEHHBIX TEKCTax, /laBaTh MOSICHEHHUS IO XOAYy PEIICHUs 3aJayH,
KOMMEHTHUPOBATH MOJTYyUYCHHBIN pe3yJIbTar;

B X0JI€ OOCYXXJICHHS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBHI,
npoOJjieMbl, pelIaeMoil 3ajayu, BBICKA3bIBAaTh WJICH, HAIICJICHHBIE Ha TIOUCK
pEelIeHUs, COINOCTaBIISITh CBOU CYXIEHUA C CYXKICHHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jIM4Me M CXOJCTBO TMO3UIIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh pa3HOTIIACHS], CBOM BO3PAYKEHHUS;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3a/Jaud, IKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C Y4€TOM 3ajad
MPE3EHTAIlUN U OCOOEHHOCTEN ayIUTOPHH.

PeryasitTuBHbIe YHUBepCAJIbHbIE YUeOHbIE 1eiCTBUA



Camoopranusanus:

COCTaBJISITH IIJIAH, AJITOPUTM PEIICHUS 3a/1aui, BEIOUPATh CIIOCOO PEIIeHUS C
y4ETOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOM MH(POPMAITHH.

CaMOKOHTPOJIb, IMOIHOHATbHBI HHTE/IEKT:

BIAJCTh HAaBBIKAMH  ITO3HABATEIILHONW  pediekcmr KaKk  OCO3HAHUS
COBEPIIIAEMbIX JEUCTBUI U MBICIHUTEIBHBIX MPOIECCOB, UX PE3yJbTaTOB, BIAJCTh
criocobaMy CaMOIIPOBEPKH, CAaMOKOHTPOJISI Tpollecca W pe3yibTaTa PEIICHUs
MaTeMaTHYECKOH 3a1a4u;

IPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH NPU PEIICHUHN 3aJ[auH,
BHOCHUTH KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIIbCTB, TaHHBIX,
HalJICHHBIX OIMMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE Pe3yJIbTaTa IEIH B YCIOBUAM, OOBSICHATH MPUIHHBI
JOCTHKEHUSI WIIM HEJIOCTHKEHUSI PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHMUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUTYTBHON
paboOThl TpHU pEHICHHH YYEOHBIX 3a7ad, TMPUHAMATH I1IeJb COBMECTHOM
NEATEeTLHOCTH, TJIAHUPOBATh OPraHW3alMI0 COBMECTHOW padOTHI, pacIpeacIsTh
BUJIbI Pa0OT, JOroBapUBaThCS, OOCYX JaTh TMpolleCC M Ppe3yiabTaT paboThl,
000011aTh MHEHUS HECKOJIIBLKUX JIIOACH;

y4acTBOBaTh B TPYMIOBBIX (popmMax paboThl (0OCYyKaeHus, OOMEH MHEHHUI,
«MO3TOBBIE IITYpMB» ¥ HWHBIE), BBINOJHATH CBOK YacTh pabOTBl U
KOOPJMHHUPOBATh CBOM JCHCTBUS C JPYTUMHU UICHAMH KOMAaHIbI, OIICHUBATH
KaueCTBO CBOETO BKJIAJa B OOMIMI MPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
Y9aCTHHKAMHU B3aUMOJICHUCTBHSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kJjacce oOydaromMiics TMOJXYYUT CIEAYIOIINE
MPEIMETHBIC PE3YJIbTaThl MO0 OTACIBHBIM T€MaM pabouel MporpamMMbl Y4eOHOTO
Kypca «Anrebpa u Hadajia MaTEMaTHIECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpUPOBATh MOHATHUSAMH: PAlMOHAIBHOE YMCIIO, OECKOHEUHas
nepuoAndeckas ApoOb, TMPOIEHTHI, UPPAIUOHAIHLHOE YHCJIO, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb IEMCTBUTEIBHOIO YUCIA;

OPUMEHSATh JApoOM ¥ TIPOIEHTHI Uil PEIICHUs MPUKIATHBIX 3a7a4 U3
PA3JIMYHBIX OTPACIICU 3HAHUM U PEATBHOW )KU3HU,

MIPUMEHSITh MPUOJMKEHHBIEC BEIYUCIICHUS, IPABUIa OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BBIYUCIICHUM;



cBOOOJIHO ONEpUPOBATh TIOHATHEM: CTENEHb C IEJNbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALYI0 (POPMY 3alUCU IEHCTBUTENBHBIX YNCEN AJIsl PEIICHUs
NPAKTUYECKUX 3a7a4 U NPECTABICHUS JAHHBIX;

CBOOO/IHO ONEPUPOBATH MOHATHEM: apUPMETHUUECKUNA KOPEHb HATYpPaJIbHOU
CTEICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHEM: CTENEHb C PAlMOHAIBHBIM ITOKA3aTENIEM;

cBOOO/IHO OTIEPUPOBATH MOHIATHIMHU: JIOTapudM YHCIIa, IECATUIHBIC U
HaTypaJIbHbIE JIOTapU(PMBbI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAaHI'€HC, KOTaHI€HC
YHCIIOBOTO apryMEHTa,

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHNs U HEPABEHCTBA:

CBOOOJHO OIEpUPOBATH MOHATUSIMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPABHEHHUS-CIIEACTBUS, PABHOCHUIIbHBIE HEPABEHCTBA,;

OPUMEHATh pa3jMyYHble METOJAbl PEUICHHUs PpalUOHAJIBHBIX M JIPOOHO-
palMOHAIBHBIX ypaBHEHWH, NPUMEHATH METOJ MHTEPBAJIOB [UISl PEUICHUS
HEPaBEHCTB;

CBOOO/IHO OIEpPUPOBaTh MOHATUSMHU: MHOTOYJIEH OT OJHOM INEepEeMEHHOH,
MHOTOYJIEH € UENbIMU KO3()PUIMEHTaMH, KOPHU MHOTIOWIEHA, MPUMEHSITh
JIeJIEHME MHOTOWIEHA Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUTSL peLIeHus 3a/1ay;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CHUCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpulla, OMpPEIeIUTeh MATpPUIBl 2 X 2 W €ro TeOMETPHUYECKHA CMBICT,
UCIIOJIb30BaTh CBOMCTBA ompenenuTenst 2 X 2 A BbIUMCICHHUSI €ro 3HauyeHus,
IPUMEHATh ONPENEIUTENI [UIsl PELIEHUs CHCTEMBbl JIMHEWHBIX YpaBHEHMIA,
MOJICJIUPOBATh PEANbHBIE CUTYallUH C MOMOILBIO CUCTEMbI JUHEHHBIX YpPaBHEHH,
UCCJIEIOBATh IOCTPOCHHBIE MOJENU C TOMOUIBI0 MAaTpHUI] M OIpeAesuTeNeH,
MHTEPHPETUPOBATH MOJYyUYEHHBIN PE3YJIbTaT;

WCIIOJIb30BAaTh CBOMCTBA JIEWCTBUM C KOpHSAMHU Ui TpeoOpa3oBaHus
BBIPAKCHU,

BBITNOJIHATH MpeoOpa30BaHUsl YUCIOBBIX BHIPAXKEHUHN, COJIEPIKALINX CTEICHH C
palMOHANIBHBIM [TOKa3aTelIeM;

UCIOJIb30BaTh CBOIICTBa aorapupmMoB LTSt npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUH;

cBOOOIHO ONEpUPOBATh MOHATUSMU: HppalOHAIbHbIE, MOKa3aTelIbHbIE U
JorapuMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIbI0 PABHOCUIIbHBIX
NEePEeXOA0B UM OCYLIECTBIISASI TPOBEPKY KOPHEH;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIibl JUIsl TpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOJHO ONEpPUPOBATH IMOHSATUEM: TPUTOHOMETPUYECKOE YpABHEHUE,
OPUMEHATh HEoOXoaumble (OpPMyNbI ISl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBaTh pEAIbHbIE CUTyallUd Ha $3bIKE auredpbl, COCTaBIAThH
BBIPQXEHUS, YpPAaBHEHUS, HEPaBEHCTBA 10 YCIOBHUIO 3a/1ayd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENTU C UCIIOJIb30BAHUEM ammapara anreOphl.

DYyHKUMH U TPaPUKH:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIMS, CIIOCOOBI 3a1aHus (pyHKUUH,
B3aMMHO OOpaTHbIe (PYHKIMHM, KOMIO3UIMSA (YHKIUN, Tpaduk QyHKINH,
BBINIOJIHATH 3JIEMEHTApHbIE TPeoOpa3zoBaHus rpaPuKoB (HyHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATHAMHU: OOJACTh OMNPENEIEHUS U MHOMXKECTBO
3HaYE€HUN PYHKIMH, HYJIU (PYHKIIUU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/IHO ONEpUPOBATh MOHATUSAMU: YETHBIE W HEUYETHbIE (YHKUUH,
nepuoanyYeckre (QyHKIUU, TPOMEKYTKM MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYyMbl U
MUHUMYMBbI (DYHKIIMM, HauOoJipllleeé M HauWMEHblee 3HaYeHUe (QyHKIUM Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUAMHU: CTENEHHAs (QYHKIHUS C HATypaJbHbIM U
LEeNbIM [OKa3zareiaeM, rpauk CTENEeHHOM (YHKIUU C HaTypajdbHBIM M II€JIBIM
nokasaresieM, rpaQuk KOpHS N-Ol CTENEeHW KaK (PYHKIIMM OOpaTHOMl CTENEeHu C
HATypaJbHBIM OKa3aTeIeM;

ONEepUpOBaTh MOHSATUSMU: JIMHEWHAs, KBaJpaTU4HAas W JPOOHO-TMHEHHas
(GYHKIMH, BBIIOJHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX I'Pa(UKOB;

cBOOOIHO OIEpUpOBaTh MOHATHSAMU: IOKa3aTellbHas M Jiorapupmuyueckas
(GyHKUMH, UX CBOMCTBA M TpadUKH, MCHOJIB30BaTh WX TpadUKu ISl pelIeHUs
YPaBHEHMUI;

CcBOOOIHO ONEpUPOBATH TOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTbD,
orpesesieHue TPUTOHOMETPUUECKUX (PYHKIIMM YUCIOBOTO apryMEHTa;

UCIONB30BaTh Trpauku (QYHKUMH 11  UCCIEJOBaHMSI IPOLECCOB U
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 JPYrHuX y4eOHBIX MPEIMETOB U PealbHON
YKU3HH, BBIpAXaTh POPMyJIaMH 3aBUCUMOCTH MEXAY BETUUHMHAMU;

Havana MaTeMaTH4eCKOro aHaJIm3a:

cBOOOIHO ONEpUPOBATh MOHATUAMU: apumeTHyeckas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruuecKasl Mporpeccus, IMHEHHbIA U
HKCIIOHEHIIUATIBHBIN pOCT, (hopMysa CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MMPOTPECCUU JUIsl PEIICHUS peajbHbIX 337a4 MNPUKIAHOTO
XapaKkTepa;



CBOOOTHO OTIEPUPOBATH MOHITHAMU: MTOCIIEI0BATEILHOCTD, CIIOCOOBI 3a/TaHHUS
MOCJIEA0BATEILHOCTEH, MOHOTOHHBIE W OTPAaHUYEHHBIE TOCIIEIOBATENBHOCTH,
MMOHMMATh OCHOBBI 3apOXKJICHHUS MATEeMaTUYECKOrO aHaliu3a KakK aHalu3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OMEpUPOBATh TMOHATUSAMH: HENPEPbIBHbIC (YHKIUU, TOYKH
paspbiBa rpaduka QyHKIIMH, aCUMOTOTHI rpadrka GyHKIUY;

CBOOOJTHO OIEPUPOBATh MOHATHEM: (YHKIHS, HEMpEephIBHAS Ha OTPE3KE,
MPUMEHSTH CBONCTBA HEMPEPBIBHBIX (DYHKITUI IS pEIICHUS 3a0a4;

CBOOOJTHO OIEpPUPOBATH MOHATUSIMHU: TIepBas W BTOpas IPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIYUCIISITh MPOU3BOJIHBIE CYMMBI, MPOU3BE/ICHHS, YACTHOTO U KOMIO3UIINU
IBYX (YHKIIMH, 3HATh MPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIUHA;

UCITIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUU CMBICI HPOU3BOJHOM s
pelIeHus 3a1ay.

MHosKecTBa M JIOTHKA:

CBOOOJTHO ~ OINEpUpOBaTh  MOHATHUSIMU:  MHOXECTBO, ONEpalud  Hajl
MHOECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar JJisl ONUCAaHUS peabHBIX
MIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 IPYTUX YUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHITHSAMU: ONpENEJICHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaT€MAaTHUYECKOr0 00BEKTa, JOKa3aTeIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOydaromMiics TMONXYYUT CIEAYIOIINE
MPEIMETHBIC PE3YJIbTaThl MO0 OTACIBHBIM T€MaM pabouel MporpamMMbl Y4eOHOTO
Kypca «Anrebpa u Hauajia MaTEMaTHIECKOTO aHATN3ay:

Yucaa v BBIYMCJICHUSA:

CBOOOJHO OMNEpUPOBATh TMOHATHSMHU: HATypaJlbHOE U LEJI0€  YHUCJO,
MHOKECTBA HATypaJbHBIX W LEJIBIX YUCEJ, MCIOJIb30BaTh MPU3HAKU JETUMOCTU
uenbix yucen, HOJl u HOK HaTypalibHBIX 4MCeNn JJIsl pelIeHHs 3aa4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OIEPUPOBATH IMOHATHEM OCTaTKa [0 MOJIYJIO, 3alKChIBATh
HaTypaJbHBIC YHCIIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOOJIHO OMEPHUPOBATH MMOHSITUSMU: KOMIUIEKCHOE YHCJIO M MHOXECTBO
KOMITJIEKCHBIX YHCEJ, MPEJCTaBIATh KOMIUICKCHBIE YHCIIa B anreOpandecko u
TPUTOHOMETPHUUECKON (hOpMe, BBITIONHATH apU(PMETHUECKUE OTNepaIiu ¢ HUMU U
M300pakaTh Ha KOOPJAMHATHOM TIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:



cBOOOJIHO ONEPUPOBATH MOHATUSAMU: HpPpAlMOHAJbHBIC, MOKa3aTeIbHbIE U
jgorapuMUYECKHE€ HEPaBEHCTBA, HAXOJUTh MX PEHICHHS C  IOMOIIBIO
PaBHOCHJIBHBIX MIEPEXO0JIOB;

OCYHIECTBJISATH OTOOpP KOpPHEHM TpH pEIICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO ONEpUpPOBATh IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoawmbie  (GOpMyNIBI IS PEHICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIICJICTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PALMOHAIBHBIX, HPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

permarb palHOHAIIBHBIE, MppanOHaIbHBIE, ITOKA3aTEIbHBIE,
jJorapuMUYecKue U  TPUTOHOMETPUUECKHME YpaBHEHHMS M  HEPABEHCTBA,
coJieprKalllie MOYJIM U HapamMeTphl;

NPUMEHSATH TpadUuecKre METOAbI A1 PEIICHHs] YPABHEHUN U HEPAaBEHCTB, a
TaKXKe 3aJ1a4y ¢ mapaMeTpamu;

MOJICIUPOBATh pealibHbIE CHUTyalldd Ha S3bIKe aireOpbl, COCTaBIATH
BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBbl [0 YCIOBHUIO 3aJayH,
UCCIIEIOBaTh IOCTPOEHHBIE MOJENM C MCIOJIb30BAaHUEM armapara aireopsl,
WHTEPIIPETUPOBATH MTOTYYECHHBIA PE3YJIbTAT.

DyHKUuM U rpapuku:

CTpOUTh TrpadUKU KOMMIO3UIMU (PYHKIUH C MOMOILBIO 3JIEMEHTApPHOIO
WCCJICIOBAHMS U CBOMCTB KOMIO3UIIUU JABYX (DYHKIIHIA;

CTpOUTh TEOMETpUYECKHEe O00pa3bl ypaBHEHUW W  HEPABEHCTB Ha
KOOPJUHATHOM TIOCKOCTH;

CBOOOJHO  ONEpUPOBaTh TMOHATHSAMHU: TpapUKU TPUTOHOMETPHUUECKHUX
dynxmi;

OPUMEHATh (QYHKIUUA JJIS MOJEIMPOBAHUS M UCCICIOBAHMS PEATbHBIX
IIPOLIECCOB.

Hauaja MaTeMaTH4eCKOro aHajamusa:

WCITOJI30BATh MPOU3BOIHYIO JJIsI UCCIIEIOBAaHUS (DYHKIIMA HA MOHOTOHHOCTH
Y OKCTPEMYMBI,

HAXOJIUTh HAMOOJBIIICe U HAMMEHBITIEE 3HAYCHUS (PYHKIIUU HEPEPHIBHOW Ha
OTpE3KE;

WCIIOJIb30BaTh NPOU3BOJIHYIO Ul HAXOXKICHHS HAWIYYLIErOo pPEUIEHUS B
NPUKIAIHBIX, B TOM YHCJIE€ COLHAIbHO-3KOHOMHYECKHX, 3aJadax, i
OINpeNeNeHNs] CKOPOCTHM M YCKOPEHHUs IMpolecca, 3aJaHHOTO (OpMysoN wiu
rpadukom;



cBOOOZIHO OMNEpUpOBAaTh TOHATUSAMHU: TMEpBOOOpa3Has, OMpeAeIEHHBIN
WHTErpajl, HaXOAWTh IMEPBOOOpPA3HBbIC BJIEMEHTAPHBIX (PYHKIUNW U BBIYUCIATH
uHTterpani rno popmyne Herotona-JIeibnua;

HAXOJIUTh IJIOWIAU TUIOCKUX (PUTYp U 0OBEMBI TEl C TOMOIIBIO UHTETpaa;

MMETh MPEACTABICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUU HA IIPUMEPE
cocraBieHus quddepeHINaTbHBIX YpaBHEHHIH;

pemaTh NPUKIAIHBIE 3a4a4d, B TOM YHCJIE COLMAIBHO-DKOHOMHUYECKOTO H
bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

n/n

HaumeHoBaHue pa3aesioB 1 TeM
NPOrpaMmblI

KoaudecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL.
MHorounensl. PanroHanpHbIe ypaBHEHHUS U
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
YpPaBHEHUU.

MHO0kecTBO, ONIEpALIMH HAJT MHOKECTBAMU U
ux cBoiicTBa. J(uarpammel Ditnepa—Benna.
[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO
arnmapara i ONHCaHus PeajJbHbIX
MPOLECCOB U SIBJICHUM, P PEIICHUH 3a]1a4
U3 JIPYyTUX y4eOHBIX MPEIMETOB.
Omnpenenenue, Teopema, CBOICTBO
MaTeMaTHUYECKOTO 00bEKTa, CIIEJICTBHE,
JI0Ka3aTelIbCTBO, PABHOCHIIBHBIC YPABHEHMS.
Panmonaneueie uncna. OOBIKHOBEHHBIE U
JECATHYHBIE TPOOH, IPOLIEHTHI,
OecKOHEYHbIE IEPUOANYECKUE APOOHU.
[Ipumenenue qpoOei U IPOIEHTOB TSt
pelIeHUs MPUKIIAIHBIX 3a71a4 U3 Pa3IMYHbIX
OTpaciel 3HaHUW U pealbHOU KU3HHU.
JleicTBuTenbpHbIE Yncaa. ParinonanbHbIe U
UppanuoHaIbHbIC Yncia. ApuMeTnueckue
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ONEPALNH C IEUCTBUTEIbHBIMU YHCIIAMH.
Mopynp JEMCTBUTEIBLHOTO YHCIIA U €r0
cBoiicTBa. [IpuOnmxEHHbIC BEIYUCIICHHUS,
IIpaBUJIa OKPYIJIEHUS, IPUKUJIKA U OLIEHKA
pe3ynbTaTa BbIYUCICHUN.

Crenens c 1eJIbIM TTOKa3aresneM. bunom
Herorona. Mcnonp3oBanue noaxonsuiei
(bopMBI 3anKcH IeHCTBUTENBHBIX YHCEI IS
pelIeHus IPaKTUYECKUX 3a1a4 U
IIPEJICTaBICHUS JaHHbIX.

ApudmeTnieckuii KOpeHb HaTypallbHON
CTEINEHU U €ro CBOMCTBA.

Crenens ¢ pallMOHAIbHBIM [TOKA3aTeNIeM U €€
CBOICTBa, CTENEHb C JEHCTBUTEIBHBIM
nokasareneM. ToxaecTBa U TOKJIECTBEHHbIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCHIIbHBIE ypaBHEHUS U
ypaBHeHus-ciencTBus. HepaBeHncTso,
pellIeHNEe HEPABEHCTBA.

OcCHOBHBIE METO/IBI PELLIEHNUS LENbIX U
JpOOHO-pallMOHATIBLHBIX YPaBHEHUH U
HEpaBeHCTB. MHOrouJIeHbI OT OHOMN
IepeMEHHOM. /[eeHne MHOTOWwIeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema besy.
MHorouwieHs! ¢ 1enbIMUA KO3 PUImeHTaMu.
Teopema Buera.

[IpeoOpazoBaHusl YUCIOBBIX BBIPAKEHHIH,
COJIEpIKalMX CTENEHU U KOPHH.
[TpeoOpa3zoBanue BbIpaXKEHUH, COAEPIKAIINX
J0rapupMbl.




Pemienue cucrtem JIMHEHHBIX YPaBHEHUM.
Marpuia cucTeMsl JINHEWHBIX YPaBHEHHM.
Ornpenenurens MaTpUIbl 2X2, €ero
r€OMETPUYECKUI CMBICIT U CBOMCTBA,
BBIUMCJIEHUE €r0 3HAYEHUS, IPUMEHEHHE
ONPEETUTENS JIs PEILICHHS] CUCTEMBI
JIMHEWHBIX ypaBHEHUH. Peienne
MPUKJIAHBIX 33/1a4 C IOMOUIBI0 CUCTEMBbI
JUHENHbIX ypaBHeHUl. MccnenoBanue
MIOCTPOEHHOM MOJIENN C IOMOUIBIO MATPULL U
ONpeAeITUTENEH.

[TocTpoeHne MaTeMaTuueCKUX MOJENeH
peanbHOM CUTYyAIMU C TIOMOIIbIO YPaBHEHUI
1 HepaBeHCTB. [I[puMeHeHne ypaBHeHU 1
HEPABEHCTB K PEIICHNI0 MaTeMaTHUYECKUX
3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00IacTei
HayKHU U PEATbHON KU3HH.

®yukuuu u rpapuku. CreneHHast pyHKIus ¢
LIEJIBIM TT0Ka3aTeseM

OyHKIHS, CIOCOOBI 3a/1aHUs QYHKITUH.
B3anmHuo oOpatnble pyHkunu. Komnosunus
¢byukuuil. ['paduk GpyHkIuu. DieMeHTapHbIe
npeobpazoBanus rpaduKkoB QyHKIUH.
OO6nacth onpeesIeHus] © MHOYKECTBO
3HaueHu# Gpynkunu. Hynm pynkumm.
[IpomexxyTKH 3HAKONIOCTOSAHCTBA. YETHBIE U
HeuéTHble QyHkMu. [lepuoaunueckue
¢ynkumu. [TpoMexyTKi MOHOTOHHOCTH
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GyHkuuu. MakcuMyMbl 1 MUHUMYMBI
¢ynkunu. Haubonbiiee n HauMeHbIee
3Ha4YeHUs QYHKIHUU HA IPOMEXKYTKE.
JIuneiinas, kBagpaTuuHas u 1poOHO-
nuHerHas QyHKIU. DIeMeHTapHOe
UCCIICIOBAaHUE U [TOCTPOEHHE UX I'PapUKOB.
CrenenHas QyHKLHUS C HATYpaJIbHBIM U
1esIbIM NoKa3areseM. E€ cBoiicTBa u rpaduk.
CgoiicTBa u rpaduk KOpHS N-0il CTENIEHN KaK
(GyHKIMU 0OpATHOI CTETIEHU C HATYpPAIbHBIM
[IOKAa3aTeJIEM.

@YHKIMOHAIbHbIE 3aBUCUMOCTH B PEAJIbHBIX
npolieccax u siBIeHusX. I'paduku peaabHbIX
3aBUCUMOCTEMN.

ApudpmeTnueckuili KOpeHb N-0Oi CTENEHH.
HppanuonaibHble ypaBHEHUS
HppanuonaneHele ypaBHEHUS. OCHOBHBIE
METO/Ibl PEILIEHUS UPPALMOHATIBHBIX
YpaBHEHUM.

15
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[TokazarenpHas pynkums. [lokazarensHbie
ypaBHEHHS

[Toka3zarenbHas u torapudpmMuyeckas
(GyHKLMH, UX CBOICTBA U rPaUKH.
Hcnonb3oBanue rpadukoB GyHKIUN A7
pelIeHNs ypaBHEeHHH.

[Toxa3zaTtenbHble ypaBHEHHs. OCHOBHBIE
METO/IBI peIICHHS TOKa3aTeTbHBIX
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YpaBHEHUU.

Jlorapudmuueckas QyHKIUS.
Jlorapugmuueckue ypaBHEHHS
Jlorapudm uucna. CoiicTsa jgorapudma.
JecsTuunble U HaTYypaJbHbIE JIOrapu(MBI.
Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIC
METOBI PEIICHHS JTOTapUPMHUUECKUX
YpaBHEHUU.

18
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TpuronomeTpuyecKue BbIPaXKECHUS U
ypaBHEHUS

TpuronomeTrpuyeckas OKpyKHOCTb,
OIpeziesIeHue TPUTOHOMETPUUECKHUX
(yHKIMI YUCIOBOTO apryMeHTa.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC
YKCIIOBOTO apryMeHTa. ApKCUHYC,
apKKOCHHYC U apKTaHI€HC YUCIIOBOTO
apryMeHra.

OCHOBHBIE TPUTOHOMETpUYECKHE (HPOPMYIIBI.
[IpeobpazoBaHne TPUTOHOMETPUUECKUX
BBIPAKECHMI. PelieHne TpuroHoMeTpuyecKux
YpaBHEHUM.

22
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ITocnenoBaTenbHOCTH U IPOTPECCUH.
IlocnenoBaTenLHOCTH, CIIOCOORI 3aTaHUS
nocjienoBareibHocTel. Meton
MaTeMaTU4YeCKON HHAYKIUH. MOHOTOHHBIE
OTPAaHUYEHHBIE TTOCIEA0BATEILHOCTH.
Hcropust BO3HUKHOBEHUSI MATEMaTHYECKOTO
aHaJn3a Kak aHaian3a 0€CKOHEUYHO MajbIX.
ApudmeTrndeckas U reoMeTpudecKas

10

bu6nmoreka [JOK
https://m.edsoo.ru/7f4131ce
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nporpeccuu. beckoneuno yobiBaromas
reomerpuueckas nporpeccus. Cymma
0EeCKOHEUHO yObIBAIOLIEH FeOMETPUUECKOI
nporpeccuu. JINHEHHbIN U
AKCIOHEHUHAIBHBIN pocT. Yuco e.
dopMmyia CII0KHBIX IIPOLIEHTOB.
Vcnonb30BaHue Mporpeccuu Ass pereHms
peanbHbIX 33aJa4 MPUKIIaJHOIO XapaKTepa.

Henpepeisasie pynkuuu. [IponszBoanasi. bubnnorexa HOK
HenpepriBHbIe GYHKIIMN U UX CBOWCTBA. https://m.edsoo.ru/7f4131ce

Touku pa3pbiBa. ACUMITOTHI IpaUKOB
bynkuii. CoiicTBa GyHKUINH
HENpepbIBHBIX Ha OTpe3ke. MeTon
MHTEPBAJIOB JIJIsl PELICHNS HEPABEHCTB.
[IprMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKIMH 1715 penieHus 3a1ad.

[TepBas u BTOpasi MpoM3BOAHbIE (GYHKIINU. 20 1
Omnpenenenue, TeOMETPUIECKUI U
(bu3uvecKuit CMbICI MPOU3BOTHOM.
YpaBHeHUe KacaTebHOU K TpapuKy
byHKLINN.

[Tpon3BoIHBIE 3I€MEHTAPHBIX QYHKINH.
[IpousBosHas CyMMbl, TPOU3BEACHMUS,
YaCTHOT'O ¥ KOMITO3ULIUU (YHKITHH.

[ToBTOpeHme, 006001ICHNE, CHCTEMATH3AITUS bu6mmoreka [JOK
3HAHUMN https://m.edsoo.ru/7f4131ce
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11 KITACC

Ne
n/n

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

Koaun4yecTBO 4acos

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypchl

HccnenoBanue GyHKIUN C ITOMOIIBIO
MIPOU3BOAHOM.

[TpuMmeHeHne IpOU3BOAHOM K
UCCJIEJOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTb U
skcTpeMyMbl. Haxoxnenne HanbonbIero u
HAaUMEHBILIETO 3HAYEHUI HENIPEPHIBHOU
(GyHKLUU Ha OTpE3Ke.

IIpuMeHeHne Npou3BOHON IS
HaXO0X/ICHUS HAaWIY4IlIero peleHus B
IIPUKJIAIHBIX 337a4ax, Ul OIPEeIICHUs
CKOPOCTH U yCKOpEHHUS Mpoliecca, 3aJaHHOI0
bopMyIoit unu rpadpuKoM.

[TepBooOpazHasi, OCCHOBHOE CBOMCTBO
nepBooOpasHbIX. [lepBooOpasHbIe
aneMeHTapHbIX QyHkuui. [IpaBuna
HaXO0X/I€HUs IEPBOOOPA3HBIX.

WHuTerpain. I'eoMeTpu4eCKnid CMBICI
MHTETpaia. Beruucinenne onpenenéHHoro
uHTerpaia no gopmyne Hoetorona-JleiGHuna.

[IpuMmeneHnne uHTErpasia s
HaXO’KJICHUS TUIOIIA/IeH MIIOCKUX (pUryp u
00BEMOB reOMETPUYECKUX Tell.

[Ipumeps! pemennit
muddepeHIMaNbHbIX YpaBHEHUI.

22

bu6nmmoreka [IOK
https://m.edsoo.ru/7f4131ce
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Matematuueckoe MOAEIUPOBAHNUE PEATTBHBIX
MIPOIIECCOB € MOMOIIKI0 MU HepeHITHATEHBIX
YpaBHEHUU.

[lepBooOpa3Has u UHTETpa

12

bu6mmoreka [IOK
https://m.edsoo.ru/7f4131ce

['paduxu TpUroHoMeTpuyecKuX GyHKIUH.
TpUroHomMeTpru4eCcK1e HEPABEHCTBA.

['paduk komnozuuu GyHKIHI.
I'eomerprueckue oO6pa3sl ypaBHEHUN U
HEPAaBEHCTB HAa KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue QyHKIUH, UX
CBOMCTBA U IpaduKu.

I'padmuueckue meTos! peneHus
ypaBHEHUI U HEpaBeHCTB. ['papuueckue
METO/Ibl PEILIEHUS 3aa4 C TapaMEeTPaMHU.

Hcnonb3oBanue rpadukoB GyHKIUH
JUISL KCCIIeI0BAaHUS IIPOIIECCOB U
3aBUCHUMOCTEMN, KOTOPbIE BOSHUKAIOT IpU
pelLIeHUH 3a1a4 U3 IPYTUX y4eOHbIX
IPEIMETOB U peaibHOM Ku3HU. OTOOP KOpHEH
TPUTOHOMETPUUECKUX YPaBHEHHH C TOMOLIbIO
TPUTOHOMETPUYECKON OKpYKHOCTH. Pemienne
TPUTOHOMETPUUECKUX HEPABEHCTB

14

bub6mnoreka [IOK
https://m.edsoo.ru/7f4131ce

Uppanmonanbhble, moka3zaTeabHbIE U
norapuMUIECKre HEPABEHCTRA.

24

bu6nmorexa [JOK
https://m.edsoo.ru/7f4131ce
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YpaBHeHus1 M HEPABEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUH U
HepaBeHCTB. PaBHOCHUIIbHBIE CHCTEMBI U
CHCTEMBI-CIIeACTBYS. PaBHOCHIIbHEIE
HEPaBEHCTBA.

OcHOBHBIE MCTObI pCHICHUA
HOKa3aTeIbHbIX U JOrapupMHUUECKIX
HEPABEHCTB.

OcHOBHBIE METO/BI PEILIEHUS
MPPALMOHAIIbHBIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX,
HppaloOHaJIbHbIX, ITOKA3aTCIbHbBIX U
JOrapupMHUECKUX YPaBHEHHH.

KowmruiekcHeie yucna.
KommnekcHeie uncna. Anredpanyeckas u
TpUTrOHOMETpHUUecKast (pOPMBI 3anucu
KOMILJIEKCHOTO Yyncia. ApupmeTnyeckue
orepanuy ¢ KOMIUIEKCHBIMU YHCIIaMHU.
N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOpAMHATHOM mtockocTu. dopmyna
Myaspa. Kopau n-oii crenenu u3
KOMIUIEKCHOTo yncina. [Ipumenenue
KOMIUIEKCHBIX YHCEI JUIsl pelIeHUs
(bU3NUECKUX U TEOMETPUYECKHX 33124

10

bub6mnoreka [IOK
https://m.edsoo.ru/7f4131ce

HatypanbeHble 1 neinple yncia.
Harypainbzsle u 1ieinble yncia.
HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTH L ECJIbIX

10

bu6mmoteka [IOK
https://m.edsoo.ru/7f4131ce



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

Yyuces, HanOOoJIBIIUKA OOIINN JenuTelNb (Haee
— HO/I) n HaumeHsbIee obIiee KpaTHOE
(manee — HOK), ocTaTkoB o MOAYJIIO,
anroput™a EBKitna st penieHus 3a1a4 B
EJTBIX YUCIIAX.

CucTembl pallMOHATIBHBIX, UPPALIMOHATIBHBIX
MOKAa3aTeNbHBIX U JIOTapUPMUIECKUX
ypaBHEHUI

12

bu6mmoreka [IOK
https://m.edsoo.ru/7f4131ce

3aa4y ¢ mapaMeTpaMHu.
YpaBHEHUs], HEPABEHCTBA U CUCTEMBI C

napaMeTpamH.

[IpuMeHeHne ypaBHEHUN, CUCTEM U

HEPaBEHCTB K PEIICHUIO MATEMaTHYECKUX

3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX o0nacTeit

HayKH U peajbHOU KU3HU, UHTEPIpETaLs]

MIOJIY4EHHBIX PE3yJIbTaTOB

16

bubmuoreka [JOK
https://m.edsoo.ru/7f4131ce

[ToBTOpenue, 06001IEHNE, CUCTEMATH3AIUS
3HAHUM

16

bu6mmoreka [IOK
https://m.edsoo.ru/7f4131ce
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KITACC
KoanuyecTtBO Jara
Ne n/m Tema ypoka 4acoB Aara mo ¢paxkTuyeckas
IUIAHY

MHo03ecTBO, Olepali HaJl MHOXKECTBAMM U UX CBOMCTBA 05.09.2023

Huarpammel Diinepa-Benna 05.09.2023
3 IIpuMmeHeHne TEOPETUKO-MHOKECTBEHHOTO alapara Jjs 1

pemeHus 3amaq 07.09.2023
4 Parmonanbheie uncia. OOBIKHOBEHHBIE U IECATHYHBIE TPOOH, 1

MPOLICHTHI, 0ECKOHEYHBIC TICPUOUYCCKUE TPOOH 07.09.2023
5 Parmonanbheie uncia. OOBIKHOBEHHBIE U IECATHYHBIE TPOOH, 1

IMPOLCHTHI, OeCKOHEUHEBIE NEpUOANICCKUC IIpO6I/I 12.09.2023
5 ITpumeHnenue 1po6ei u MPOLIEHTOB AJIS peIIeHUs TPUKIIAIHbBIX 1

3a7a4 12.09.2023
7 ITpumenenue 1po6ei u MPOLIEHTOB AJIS peIIeHUs MTPUKIIATHBIX 1

3aaa4 14.09.2023

JlelicTBuTENbHBIE YKCcia. PallnoHaIbHBIE M UpPALlMOHAJIBHBIE
8 yucaa. ApupMeTHuecKue onepanuu ¢ 1eHCTBUTEIbHBIMU 1

qucIaMu 14.09.2023
9 CraproBasi IHarHoCTUKA 19.09.2023
10 Monynb JeHCTBUTEILHOIO YHCIIA M €r0 CBOMCTBA 19.09.2023
1 [TpuOnmxEHHBIE BBIYUCIIEHUS, IPABUIIA OKPYTIICHUS, TPUKUIKA 1

" OLICHKA pe3yJibTaTa BBIUMCIIEHUH 21.09.2023
12 OCHOBHBIE METObI PELIEHUS LENbIX U APOOHO-PAIMOHATIBHBIX 1

ypaBHEHUI U HEPABEHCTB

21.09.2023




OcHoBHBIC MCTOJbI pCHICHUSA LCIIbIX U [[pO6HO-paL[I/IOHaJIBHBIX

13 YpaBHEHH U HEPaBEHCTB 26.09.2023
14 OCHOBHBIGU METO/IbI PEIIEHUS LEbIX U APOOHO-PALMOHATIBHBIX

YpaBHEHUI U HEPABEHCTB 26.09.2023
15 MHorouneHns! OT OJHOU IIEpEMEHHOM. [[e1eHne MHOro4IeHa Ha

MHOTOo4JIeH ¢ octaTkoM. Teopema besy 28.09.2023
16 MHorousiens! ¢ nensiMu ko3dduuuenramu. Teopema Buera 28.09.2023
17 Pemienue cucreM TMHEHHBIX ypaBHEHUIN 03.10.2023
18 Penienune cucreM JIMHEWHBIX ypaBHEHUI 03.10.2023

Marpuia cucreMsl IMHEHHBIX ypaBHeHUH. OnpeaenuTenb
19 MaTpHULIbI 2X2, €ro TeOMETPUUYECKUI CMBICI U CBOMCTBA;

BBIUUCIICHUE €r0 3HAUYCHUS 05.10.2023
20 OnpveL[eJII/ITenL MaTpHULBI 2X2, €ro rTeOMETPUIECKUI CMBICI 1

CBOMCTBA; BBIYHCIICHUE €0 3HaYCHUs 05.10.2023
21 ITpuMeHeHue onpenesnTens sl PeIeHHs] CUCTEMbI JIMHEHHBIX

YpaBHCHUH 10.10.2023
29 Pemenne l;[pI/IKJ'IaI[HBIX 3aJ1a4 C MOMOILBIO CUCTEMBI TMHEHHBIX

YpaBHCHHHU 10.10.2023
23 Pemenne l;[pI/IKJ'IaI[HBIX 3aJ1a4 C MOMOILBIO CUCTEMBI TMHEHHBIX

YpaBHCHHUH 12.10.2023
24 KonTponbhas pabota: "PanuonanbHble ypaBHEHUS U

HepaBeHCTBA. CUCTEMbI TUHEWHBIX YpaBHEHUN" 12.10.2023
o5 ®OynK1us, cocoOsl 3a1anus GyHkuuu. Bzaumuo oOpaTHbie

Gbynkuun. Komnosnms GyHknuii 17.10.2023
26 I'paduk pynkuu. DnemeHTapHble mpeodpa3oBanus rpaduKkoB

byHKmid 17.10.2023
97 O6acTh onpeeneHns 1 MHOXKECTBO 3HaYeHUH (QyHKIUU.

Hynu gynkiun. [IpomexxyTku 3HaK MOCTOSIHCTBA

19.10.2023




Yérubie u Heu€THbIe QyHKIMU. [leproaunueckue QyHKINH.

28 [TpoMexyTKH MOHOTOHHOCTHU (YHKITUH 19.10.2023
29 MaxkcuMymbl 1 MUHUMYMBI GyHKIIMN. Hanbombiiee u

HaMMEHbIIIee 3HaYeHNE (PYHKIIMH HA TIPOMEKYTKE 24.10.2023
30 Jlunelinas, kBagpaTH4Has U ApOoOHO-TMHEHHAS QYyHKIIUN 24.10.2023
31 DeMeHTapHOEe UCCIIEJOBAaHUE U MOCTPOEHUE IPaPHUKOB ITUX

byHKIUH 26.10.2023
39 DeMEeHTapHOE UCCIIEJOBAaHUE U IOCTPOEHUE IPAPUKOB ITUX

byskmit 26.10.2023
33 Crenens ¢ eabpIM nokazatesieM. bunom HeroToHa 07.11.2023
34 Crenens ¢ nensiM nokazareneMm. bunom Herotona 07.11.2023
35 CrenenHasi QyHKIUS C HATYPAIBHBIM U LIEJIBIM [TOKA3aTeNIEM.

E€ cBoiicTBa u rpaguk 09.11.2023
36 KonTponbnas pabota: "Crenennas ¢pynkuus. E€ cBolicTBa u

rpaguk" 19.10.2023
37 ApudpmeTrueckuii KOpeHb HaTypaJIbHOM CTENEHU U ero

CBOICTBa 09.11.2023
38 Appi(bMeTHIIGCKHﬁ KOpEHb HaTypaJIbHOM CTEIIEHU U €TI0

CBOMCTBA 14.11.2023
39 ITpeoOpa3oBaHus YUCIOBBIX BEIPAXKEHUI, COAEPIKALIIX

CTCIICHU U KOpHU 14.11.2023
40 ITpeoOpa3oBaHus YUCIOBBIX BEIPAXKEHUI, COAEPIKALIIX

CTEIICHU U KOPHU 16.11.2023
41 ITpeoOpa3oBaHus UNCIOBBIX BBIPAKEHUH, COAEPIKAIINX

CTETeHU U KOPHU 16.11.2023
42 UppatmonansHbie ypaBHeHUs. OCHOBHbIE METO/IbI PELLICHUS

UPPalMOHAIIBHBIX YPAaBHEHUN 21.11.2023




Wppanmonansuelie ypaBHeHUs1. OCHOBHBIE METO/IbI PELLIEHUS

43 UppalOHAIbHBIX YPaBHEHUI 1 23.11.2023
44 WppaunonanbHble ypaBHeHI/IiI. OCHOBHBIE METO/IbI PEIICHUS 1

UpPPALUOHAIILHBIX YPABHEHUN 23.11.2023
45 PaBHOCI/IJII:HLIe HEePEXO0/Ibl B PEIIEHHH UPPALIOHATIBHBIX 1

YpaBHEHHUHU 28.11.2023
46 PaBHOCHIIBHBIE IIEPEXOIbI B PEILICHUN UPPALIMOHAIBHBIX 1

YpaBHEHHUHU 28.11.2023
47 PaBHOCI/IJII:HI)IG HEepPeX0/Ibl B PEIICHHH UPPALIOHATIBHBIX 1

ypaBHCHHH 30.11.2023
48 PaBHOCI/IHEHBIe Hepexobl B PELIEHUN UPPALUOHATbHBIX 1

YPpaBHCHHU 30.11.2023
49 CoiicTBa U rpaduKk KOpPHS N-0i CTETNEHU KaK (QyHKIUN 1

00paTHOM CTENEeHH ¢ HaTypaJlbHbIM IIOKa3aTeneM 05.12.2023
50 CoiicTBa U rpaduk KOpHS N-0# CTENEHU KaK (QyHKIUN 1

00paTHOM CTENEHU C HAaTypallbHBIM [IOKa3aTeNIeM 05.12.2023
51 KonrtponbHas padora: "CBoiicTBa 1 rpaguk KOpHs n-oi 1

crenenu. ppanuonanbHble ypaBHEHUS" 07.12.2023
52 CreneHb ¢ pallMOHAIBHBIM [TOKA3aTeNIeM U €€ CBOMCTBA 1 07.12.2023
53 Crenens ¢ paloHalIbHBIM IIOKa3aTesIeM U €€ CBOMCTBa 1 12.12.2023
54 CreneHb ¢ pallMOHAIBHBIM [TOKa3aTeseM u e€ cBoiicTBa 1 12.12.2023
55 IToxaszarenpHas QyHKIM, €€ CBONCTBA U rpapuK 1 14.12.2023
56 Hcnonp3oBanue rpaguka QyHKIMK 17151 PELICHHUs yPaBHEHHH 1 14.12.2023
57 Hcnonp3oBanue rpaguka GyHKIUU A7 PELIEHUs ypaBHEHUH 1 19.12.2023
58 [TokazarenbHbIE ypaBHeHI/IiI. OCHOBHBIE METOIBI PELICHUS 1

MOKa3aTeNbHbIX YPaBHEHUN 19.12.2023
59 ITokazarenbHble ypaBHeHHs.. OCHOBHBIE METO/bI PELICHUS 1

21.12.2023




IIOKa3aTCJIbHBIX ypaBHCHPIfI

Iloka3zaTennHbIC YpaBHCHMUA. OcHoBHBIC MCTOABI pCHICHUA

60 [OKa3aTeJIbHbIX YPAaBHEHU ! 21.12.2023
61 KonrtponsHas padora: "IlokazarenbHas GyHKIUS. 1
[TokazarenbHble ypaBHEHUS" 26.12.2023
62 Jlorapudwm uncna. CoiictBa norapudma 1 26.12.2023
63 Jlorapudwm uncna. CoiictBa norapudma 1 28.12.2023
64 Jlorapudwm uncna. CroiicTBa norapudma 1 28.12.2023
65 JlecsiTUuHBIE U HATYPATbHBIE JTOTapu (MBI 1 09.01.2024
66 JlecsITHUHBIC U HATYPAIBHBIC JTOTapr (MBI 1 09.01.2024
67 [IpeoOpazoBaHue BRIPAKCHHIA, COEPIKAIIHNX JIOTAPUPMBI 1 11.01.2024
68 [Ipeobpa3oBanue BeIpaXKEHUI, COEPKAIIHNX JOTapU(PMBI 1 11.01.2024
69 ITpeoGpazoBanue BeIpaXEHUI, COAEPKAIINX JIOTAPHPMBI 1 16.01.2024
70 Jlorapudmuueckas ¢pyHkius, e€ CBOMCTBa U rpaduK 1 16.01.2024
71 Jlorapudmuueckast pyHKIus, €€ CBOMCTBA U rpadukK 1 18.01.2024
72 Hcnons3oBanue rpaduka GyHKIUH IS pEIICHUS YpaBHEHUN 1 18.01.2024
73 Hcnons3zoBanne rpaduka GyHKIUHN A7 pEeIIeHUs ypaBHEHUN 1 23.01.2024
74 Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METOIbI PEIICHUS 1
Jorapu(pMUUECKUX YpaBHEHHUH 23.01.2024
75 Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METObBI PEIICHHUS 1
Jorapu(MUYECKUX ypaBHEHUI 25.01.2024
76 Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METOIBI PEIICHUS 1
Jorapu(GMUYECKUX ypaBHECHUI 25.01.2024
77 PaBHOCI/IJ'HzHBIe MEPEXO0JIbI B PEIICHUH JIOTAPU(PMUICCKIX 1
YpaBHCHHUH 30.01.2024
78 PaBHOCWIIBHBIE TEPEXOIBI B PEIICHUH JIOTapU(HMUICCKUX 1 30.01.2024

ypaBHEHUH




KonTponbnas padota: "Jlorapudmudeckas GyHKITHS.

[ Jlorapudmuueckue ypaBHeHHs" 1 01.02.2024
80 CuHyc, KOCHHYC, TAHT'€HC U KOTAHI'€HC YHCIOBOTO apryMeHTa 1 01.02.2024
81 Cunyc, KOCUHYC, TAHTE€HC U KOTAaHT'€HC YUCJIOBOI'O apryMeHTa 1 06.02.2024
82 ApKcuHYC, apKKOCHHYC M aQpKTaHTCHC YUCIIOBOTO apryMeHTa 1 06.02.2024
83 ApPKCHHYC, QpKKOCHHYC ¥ apKTaHI'€HC YUCIIOBOTO apryMEeHTa 1 08.02.2024
84 Tpuronomerpuueckas OKpyXHOCTb, OTIpE/ICIICHHE 1
TPUTOHOMETPHUYECKUX (PYHKIIMI YHCIOBOTO apryMeHTa 08.02.2024
85 Tpuronomerpudeckas OKpy>KHOCTb, OTIpEICTICHHE 1
TPUTOHOMETPHYECKUX (YHKIHI YUCIOBOTO apryMEHTa 13.02.2024
86 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITBI 1 13.02.2024
87 OCHOBHbBIE TPUTOHOMETPHUECKUE (HOPMYJIbI 1 15.02.2024
88 OcCHOBHbBIE TPUTOHOMETPHUECKUE (HOPMYJIbI 1 15.02.2024
89 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITBI 1 20.02.2024
90 [IpeoOpa3oBaHue TPUTOHOMETPUYECKUX BBIPAKEHUN 1 20.02.2024
91 [IpeoOpa3oBaHre TPUTOHOMETPUUECKHUX BbIPAXKEHHM 1 22 02.2024
92 [IpeoOpa3oBaHue TPUTOHOMETPUYECKUX BBIPAKEHUN 1 22 02.2024
93 [IpeoOpa3oBaHue TPUTOHOMETPUIECKUX BBIPAKCHHUN 1 27.02.2024
94 Pemennie TpMroHOMETPUYECKUX YPAaBHEHHUN 1 27.02.2024
95 Pemienne TpUroHOMETPUYECKUX YPABHEHU I 1 29.02.2024
96 Pemennie TpMroHOMETPUYECKUX YPAaBHEHHUN 1 29.02.2024
97 Pemennie TpUroHOMETPUYECKUX YPaBHEHUN 1 05.03.2024
98 Pemennie TpUroHOMETPUYECKUX YPaBHEHUN 1 05.03.2024
99 Pemenue TpHrOHOMETPHUYECKUX YPABHCHHIMA 1 07.03.2024
100 Pemennie TpUroHOMETpUUYECKUX YpaBHEHUN 1 07.03.2024
101 Kontponbnas pabdora: "TpuroHoMeTpruuecKie BRIPAXEHUS U 1 12.03.2024




TPUTOHOMETPUYECKUE ypaBHEHUS"

IIOCHGHOB&TGHBHOCTH,CHOCO6BISaHaHHﬂ

102 nocjuenoBarenbHoOcTed. MeToa MaTeMaTH4eCKOM MHAYKIUH 1 12.03.2024
103 MOHOTOHHBIE U OTPAaHUYECHHBIE TIOCIIEJOBATEIIEHOCTH. 1

Hcropus aHanm3a 6€CKOHEUHO MaJIbIX 14.03.2024
104 Apudmerrueckas mporpeccus 1 14.03.2024
105 I'eomeTpuueckas nporpeccust 1 19.03.2024
106 beckoHneuHO yObIBaroIIasi reoMeTpHIeCcKast IPOrpeccust 1 19.03.2024
107 CymMa OecKOHEYHO yOBIBaIOLIEH reOMETPHUUECKOM Iporpeccun 1 21.03.2024
108 JIuHelHbIN U SKCIIOHEHIUANbHBIH pocT. Yucino e. Popmyna 1

CJIO’KHBIX TPOLIEHTOB 21.03.2024
109 JIMHEHBIN 1 3KCITOHEHIMAIBHBIN pocT. Yucno e. @opmyna 1

CJIO’KHBIX TPOLIEHTOB 04.04.2024
110 Vcnonb30BaHue NpOrpeccuu i PELIeHUs pealbHbIX 3a/1a4 1

MPUKIIQJIHOTO XapaKkTepa 04.04.2024
111 KonTponbnas padota: "IlocnenoBarenbHOCTH U niporpeccun” 1 09.04.2024
112 HenpepbiBHbIE QYHKIIUHM U UX CBOHCTBA 1 09.04.2024
113 Touka pa3pbiBa. ACUMITOTHI TPaQUKOB PYHKIIMIMA 1 11.04.2024
114 CBoiicTBa pyHKIMI HEMTPEPBHIBHBIX HAa OTPE3KE 1 11.04.2024
115 CgoiicTBa QyHKIIMH HEMIPEPHIBHBIX HA OTPE3KE 1 16.04.2024
116 Meroa UHTEPBAIOB /JIs1 PEIICHHS] HEPABEHCTB 1 16.04.2024
117 MeTo1 MHTEpBAJIOB JIJIs1 PELIEHUS] HEPABEHCTB 1 18.04.2024
118 Meroa UHTEpPBAIOB /JIsl PEIICHUS] HEPABEHCTB 1 18.04.2024
119 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX (PYHKIMMA I peLICHUS 1

3ajaq 23.04.2024
120 [IpumeHeHne CBOMCTB HEMPEPBHIBHBIX PYHKIMN JJIs pELIeHHs 1

3aaaq

23.04.2024




121 IlepBas 1 Bropasi Npou3BoAHbIE GYHKIIUN 1 25 04.2024
122 Omnpenenenue, reOMETPUYECKUN CMBICIT TPOU3BOAHOMN 1 30.04.2024
123 Onpenenenue, GU3MYECKUH CMBICIT TPOU3BOIHOM 1 30.04.2024
124 VYpaBHeHHe kacaTelnbHOU K rpaduKy QpyHKINH 1 02.05.2024
125 VYpaBHeHHEe KacaTeIbHOU K rpaduky GyHKIHH 1 02.05.2024
126 [Ipou3BoiHbIE NTeMEHTapHBIX (YHKITHI 1 07.05.2024
127 [Tpou3BoHbIE 37IEMEHTAPHBIX (DYHKITHIA 1 07.05.2024

128 [Tpou3BoHasi CyMMBI, TPOU3BEACHHUS, YACTHOTO U KOMIIO3HIIUU 1
yHKIHid 14.05.2024

129 [Tpon3BoiHAS CYMMBI, TPOU3BEICHHUS, YACTHOTO U KOMITO3HUIINN 1
byHKIUH 14.05.2024

130 [Tpon3BoiHAS CYMMBI, TPOU3BEICHHUS, YACTHOTO U KOMITO3HUIINN 1
dyHKuuii 16.05.2024
131 Kontponbnas padora: "[Ipoussognas" 1 16.05.2024

132 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 3HAHUH: 1
"YpapHeHus" 21.05.2024

133 }:IOBTOpeHI/Ie, 000011eHNEe, CUCTeMaTU3aIMs 3HAHU: 1
OyHKiuH" 21.05.2024
134 [TpomexxyTounast arrecranus. FMiToroBast KOHTpoJsibHas padboTa 23.05.2024
135 [TpomexyTtounas attectanus. IToroBas KOHTposibHas paboTa 23.05.2024
136 [ToBTOpEeHME, 0000MIIEHUE, CUCTEMATH3AIUS 3HAHHHA 1 25.05.2024

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136




11 KITACC

Kosnuecrso Jara
Nen/m | Tema ypoka 4acoB Jara no miany ¢dakTHYecKas
1 [Ipumenenne npon3BOIHOM K uccinenoBanuio | 1
(GyHKIMH HA MOHOTOHHOCTD U 3KCTPEMYMBI
9 [Ipumenenue npous3BoHON K HccaenoBanuio | 1
(GyHKLIUH HA MOHOTOHHOCTb U 3KCTPEMYMBbI
3 [TpumeHeHre NPoU3BOAHON K HccienoBanuio | 1
(GyHKLIUH HA MOHOTOHHOCTb U 3KCTPEMYMBbI
4 [TpumeHeHne Npou3BOIHON K HccaenoBaHuo | 1
(GyHKIMI HA MOHOTOHHOCTb U DKCTPEMYMBI
5 [TpumeHeHne Npou3BOHOM K HccaenoBaHuto | 1
(yHKIMI Ha MOHOTOHHOCTb U AKCTPEMYMBI
5 [IpumeHeHne MPON3BOIHOM K HccnenoBanuio | 1
(GyHKIMI HA MOHOTOHHOCTb U DKCTPEMYMBI
Haxoxxnenme HanOoJIbIIeEr0 1 HANMEHBIIIETO 1
7 3Ha4YeHUs HeNPEPbIBHON (yHKIIMH Ha
OTpe3Ke
HaxosxneHne HanboIbIIero 1 HAMMEHbIIETO 1
8 3HA4YeHUs HeNPEPhIBHON (PYHKIIMH Ha
OTpe3Ke
HaxoxeHre HanOobIIero 1 HaMMEHbIIEro 1
9 3HAaYEHUS HETPEPbIBHOM (PYHKIINU Ha
OTpe3Ke
10 Haxoxenre HauOobIIero 1 HAMMEHbIIEro 1

3HAaYEHUS HETIPEPHIBHOM (PyHKIIMU Ha




OTpe3Ke

11

Haxoxnenne HanbobI1Iero 1 HAMMEHBIIETO
3HAaYEHUS HEMPEPbIBHOM (PyHKIINU HA
OTpe3Ke

12

Haxoxaenre HanboIbIIIero 1 HAMMEHBIIIETO
3HAYEHUS HETPEPHIBHOM (PYHKLIMU HA
OTpe3Ke

13

[IpuMeHeHne npon3BOHON 1S
HaXO0KJICHUS HAUJIYYIIEero peleHus B
IPUKIAIHBIX 3a7a4ax

14

[IpumeHeHue MPON3BOTHOM JIJIst
HAXO0XICHUS HAWIYYIIETro PelIeHHs B
MPUKJIAHBIX 3a]1a4ax

15

[TpumeHeHne NpoOU3BOIHOMN AT
OIIPEIENIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJaHHOTo (popMyJIoi niu
rpaduxkom

16

[Ipumenenre npou3BOIHOM IS
OTIpEIETICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJIaHHOTro (HOPMYITOH Hin
rpaduxkom

17

Komnozunus pynkumii

18

Komnozumus pyHximii

19

Komnosumus GpyHkuunit

20

['eomeTpuueckue 06pa3bl ypaBHEHUH Ha
KOOPJAWHATHOM INIOCKOCTH

I

21

['eomeTpuueckue 00pas3bl ypaBHEHUHN Ha
KOOpPJMHATHOM INIOCKOCTU




KonTponbhas padota: "HccienoBanue

22 (GYHKIHHA ¢ TOMOIIBIO TIPOU3BOIHON"

23 [TepBooOpa3Hasi, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX

24 [TepBOOOpa3HBIE FTEMEHTAPHBIX (PYHKITHA.
[TpaBuiia Hax 0k 1eHUS IEPBOOOPa3HBIX

o5 [TepBOOOpa3HbBIE FTEMEHTAPHBIX (PYHKITHA.
[TpaBuiia Hax 0k 1eHUs IEPBOOOPa3HBIX

26 Huterpai. I'eomeTpudecKkuii CMbICI
MHTETpaja

97 Boruncnenue onpenenéHHOro HHTErpaa mno
dopmyne Herorona-Jleitbnuia

08 Boruncnenue onpeenéHHOro HHTErpasia 1no
dbopmyne Herorona-Jleitbnuia

29 [IpumeneHne nHTErpana 1 HaXOXKICHUS
IoIIaAeH IOCKUX QUryp

30 [TprMeHeHne MHTErpaia s HaXOXKAECHUS
00BEMOB r€eOMETPUUECKUX TeI

31 [Tpumeps! pemennit uddepeHuanTbHbIX
yYpaBHEHUHU

39 [Tpumeps! pemennit uddepeHuanTbHbIX
yYpaBHEHUU
MaremaTrueckoe MOJEINPOBAHUE PEalIbHbBIX

33 IPOIIECCOB C MOMOIIBIO TU(HepeHINATBHBIX
yYpaBHEHUN

34 Kontponbnas padora: "llepBoobpaznas u
uHTerpan”

35 Tpuronomerpuieckue QyHKIUHN, UX




CBOIicTBa U rpaduKu

36 Tpuronomerpuieckue QpyHKINH, UX 1
CBOWCTBA U TpapuKu
37 Tpuronomerpuieckne QpyHKIHH, UX 1
CBOMCTBa 1 rpaduku
38 Tpuronomerpuueckre QyHKIUU, UX 1
CBOMCTBa 1 rpaduku
39 Tpuronomerpudeckne QyHKIIUH, UX 1
CBOWCTBA U TpapuKu
OT100p KOpHEW TPUTOHOMETPHUUECKUX 1
40 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX 1
41 YPaBHEHUH C IOMOILIBIO
TPUTOHOMETPUYECKOH OKPY)KHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKUX 1
42 YpaBHEHUH C IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEN TPUTOHOMETPUUECKUX 1
43 YPaBHEHMH C IOMOIIbIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH
44 Pemenune TpuroHOMeTpUUECKNX HEPABEHCTB 1
45 Pemenune TpuroHOMeTpUYECKUX HEPABEHCTB 1
eIIeHNe TPUTOHOMETPUIECKUX HEPABCHCTB
46 P 1
47 Pemenne TpuroHOMeTpUUECKUX HEPABEHCTB 1
KonTponbhas pabota: "I'paduku 1
48 TPUTOHOMETPUUYECKUX (PYHKITHH.

TpuronomeTpruyeckue HepaBeHCTBA"




OCHOBHBIC MCTOJbI pCHICHUA

49 NOKa3aTeIbHBIX HEPABCHCTB

50 OCHOBHBIEC METO/IbI PEIICHUS
MOKA3aTeIbHBIX HEPABCHCTB

51 OCHOBHBIE METOJIBI PEIICHUS
NOKa3aTeIbHBIX HEPABCHCTB

52 OCHOBHBIE METOJIBI PEIICHUS
NOKa3aTeIbHBIX HEPABCHCTB

53 OCHOBHBIE METOJIBI PEIICHUS
norapu(pMHYECKUX HEPABCHCTB

54 OcCHOBHBIE METOJIbI PEILICHUS
JOTapu(pMHUUECKUX HEPABCHCTB

55 OCHOBHBIE METOJIBI PEIICHUS
JOrapu(pMHUECKUX HEPABCHCTB

56 OCHOBHBIE METOJIBI PEIICHUS
norapu(pMHUUECKUX HEPABEHCTB

57 OcCHOBHBIE METOIBI PEIICHUS
UPPaIMOHATILHBIX HEPABCHCTB

58 OcCHOBHBIE METOIBI PEIICHUS
UPpaIMOHATILHBIX HEPABEHCTB

59 OcCHOBHBIE METOIBI PEIICHUS
UPpaIMOHATILHBIX HEPABEHCTB

50 OCHOBHBIE METOJIBI PEIICHUS
UppaIMOHATIFHBIX HEPABCHCTB

61 I'paduueckue MeTobI peneHus
UPPAIMOHATLHBIX YPaBHCHHMA

62 ['padmaeckre METOIBI PEIICHHS

MPPALMOHAJIBHBIX YPABHEHUN




63

I'paduueckue MeTo Bl pemeHus
M0Ka3aTeIbHBIX YPaBHCHUN

64

['padmyeckue METOABI peLIeHHs
MOKa3aTeJIbHBIX HEPABEHCTB

65

I'paduueckue MeTo Bl pemIeHUs
JOTapU(PMHUECKUX yPaBHEHUIN

66

I'paduueckue MeTo Bl pemIeHUs
JOTapU(PMHUECKUX HEPABECHCTB

67

I'paduueckue MeTOBI pemIeHUs
norapupMHUYIECKUX HEPABEHCTB

68

['padmyeckue METOABI pelIeHHs
MOKA3aTeNbHBIX U JIOTApUPMUIECKUX
ypaBHEHUI

69

I'paduueckue metoas! pemeHus
HOKa3aTeIbHbIX U JOrapupMHUUECKIX
yYpaBHEHUHU

70

I'padmuueckue metos! peneHus
MOKAa3aTeNNbHBIX U JIOTapUPMUUECKUX
HEPaBEHCTB

71

I'paduueckue metoas! pemeHUs
MOKa3aTeNbHBIX U JIOTAapUPMUUECKUX
HEPaBEHCTB

72

KonrtponsHas pabora: "MppannoHaibHbIe,
NoKa3areibHbIe U JorapuMuueckre
HepaBeHCTBA"

73

Kommuiekchbie uucna. Anredpanydeckas v
TpUTrOHOMETpHUecKas (POPMbI 3aITUCH
KOMIUIEKCHOTO YHCJIa




KomruiekcHbie unciia. Anredpandeckas u

74 TPUTOHOMETpUYECKast (POPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

75 Apudmerndeckue onepanum ¢
KOMILJICKCHBIMHU YHCIIAMHU

76 Apudmernueckue onepanum ¢
KOMILJIEKCHBIMU YU CJIAMHU

77 N300pakeHne KOMIIEKCHBIX YKCEN Ha
KOOPJIMHATHOM MJIIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPAMHATHOM INIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu u3
KOMILJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopau n-oii crenenu u3
KOMILJIEKCHOTO YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YUCET TSI

81 peteHus GU3NYECKUX U T€OMETPUUYECKUX
3ama4

82 KonTponsHas padota: "KomrmuiekcHbie
yucia"

83 HatypanbHble 1 1ienbIe unca

84 HatypanbHble U 11en1ble uncina

85 [TpuMeHeHne MPU3HAKOB JETUMOCTH EITBIX
qucen

86 [IpumeHeHe NpU3HAKOB JEIMMOCTH LIEbIX
qrcen

87 [TpuMeHeHne MPU3HAKOB JETUMOCTH EITBIX

gucen: HOJl m HOK




HpI/IMeHeHI/Ie MMPU3HAKOB ACITIUMOCTH LECJIBIX

88 yucen: HOJL u HOK

89 [TprMeHeHne NPU3HAKOB JI€IUMOCTH LIEIIbIX
YKCEJI: OCTaTKU 10 MOAYJIIO

90 [Ipumenenne npu3HaAKOB JEIUMOCTH LIETBIX
YHCEeN: OCTATKU 10 MOJTYJIO
[TprMeHeHne NPU3HAKOB JETUMOCTH LIEbIX

91 qycell: anropuT™ EBKiMaa s perenus
3aJa4 B LIEJIbIX YUCIIaxX

92 KoHnTtpoinbhas padora: "Teopus meiabix
yucen"
Cucrema 1 COBOKYITHOCTb YPaBHEHHUH.

93 PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBbI-
CJIEJICTBUS
Cucrema 1 COBOKYITHOCTb YPaBHEHHUH.

94 PaBHOCWIIBHBIE CHCTEMBI M CUCTEMBI-
CIIEJICTBUS

95 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH palliOHAJIbLHBIX YPaBHEHUU
OCHOBHBIE METO/IbI PELICHUS CUCTEM U

96 COBOKYITHOCTEH HppaIlHOHATEHBIX
yYpaBHEHUHU

97 OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MOKa3aTeJIbHbIX ypaBHEHUI

98 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTENIbHBIX YPaBHEHUI

99 OCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U

COBOKYITHOCTEH Jorapu(pMUIecKux




ypaBHEHUH

100

OcCHOBHBIE METO/IbI PEUICHUS] CUCTEM U
COBOKYITHOCTEH JIOTapu(MUIECKIX
ypaBHEHUH

101

[IpuMeHeHne cucTeM K pereHuto
MaTeMaTUYECKHX 3a/1a4 U 3aJ1a4 U3
pa3IMYHBIX 00J1acTel HAYKU M peaTbHOM
YKU3HU, HHTEPIPETAUs MTOTYYSHHbBIX
pe3yJbTaToB

102

[IpuMeHeHne CUCTEM K PELECHUIO
MaTeMaTUYeCKMUX 3a/1a4 U 3a]1a4 U3
pas3InYHbIX 00JIacTel HAyKu U pealbHON
YKU3HU, MHTEpPIPETalus OTy4eHHbIX
pe3yJIbTaToB

103

[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aa4 U 3a7a4 u3
pa3IMNYHbIX 00JIacTe HAyKU U pealbHON
YKU3HU, MHTEPIPETalus IOTy4EHHbIX
pe3yabTaToB

104

Kontponbnas padota: "Cucremsl
palMoHATBEHBIX, UPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JOTapU(PMHUECKIX
ypaBHeHHH"

105

PanmonaneHbIE ypaBHEHHUS € TapaMeTpamMu

106

PanuonansHbIE HCPAaBCHCTBA C IMapaMCTpaMn

107

PanmonaneHbIE CHCTEMBI € TApaMETPaMHU

108

WppanuonanbHble ypaBHEHUs, HEpaBEHCTBA
C rmapamMeTpamMu

T




109

HppanmonanbHble CUCTEMBI C TapaMeTpamMu

[loka3zarenbHble ypaBHEHUS, HEPABEHCTBA C

110
napameTpamu

111 IToka3aTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEHHS, HEPABEHCTBA
C mapaMmeTpaMu

113 Jlorapudmudeckue CHCTEMBI € MTapaMeTpaMu

114 TpuronomeTpruueckue ypaBHEHHS C
napameTpamu

115 TpuronomeTprueckue HEPaBEHCTBA C
napameTpamu

116 TpUroHomMeTprU4eCKUe CUCTEMBI C
napameTpamMu
IToctpoenue u uccnegoBaHue

117 MaTEeMaTUYECKUX MOJIEJICH pealbHbIX
CUTYallMil C MOMOIIBIO YPAaBHEHUH C
napameTpamu
ITocTpoenue u ucciegoBaHue

118 MaTEeMaTUYECKUX MOJIEJICH pearbHbIX
CUTYallHil C MOMOIIBIO CUCTEM YPAaBHEHUN C
napameTpamu
ITocTpoenue u ucciegoBaHue

119 MaTeMaTUYECKUX MOJIENIEH pealbHbIX
CUTYallUil C MOMOIIBIO CUCTEM YPaBHEHUH C
napameTpamu

120 Kontponbnas padora: "3amaqu ¢
napamerpamu”

121 [ToBTOpEeHmE, 0600IICHIE, CUCTEMATH3AIUS




3HaHui: "YpaBHeHusd"

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AITIS

122 e n n
3HaHuM: "YpaBHEHUA

123 [ToBTOpenue, o600IICHNE, CUCTEMATHU3AIUS
3HaHui: "YpaBHeHusA. CUCTEMbI ypaBHEHU"

124 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aUs
3HaHuii: "HepaBencrpa"

125 [ToBTrOpenue, 0600ImIEeHNE, CHCTEMAaTH3aLUs
3HaHuii: "HepaBencrtna"

126 [ToBTOpeHwue, 0000IIeHHE, CHCTEeMATHU3aIIHS
3HaHuii: "HepaBencrtna"

127 [ToBTrOpenue, 0600ImIEeHNE, CHCTEMAaTH3aLUs
3Hanuii: "[IpousBoHas u e€ npumeHenue"

128 [ToBTrOpenue, 0600ImIEeHNE, CHCTEMAaTH3aLUs
3Hanuii: "[IpousBoHas u e€ npumeHeHue"

129 [ToBTOpeHue, 0000IIeHHE, CHCTeMATHU3AIIHS
3Hanuii: "[Ipon3Boanas u e€ npumeHenue"

130 [ToBTOpeHnue, 00001IEHNE, CUCTEMATU3AIIIS
3HaHui: "MHTerpan u ero npumeHeHue"

131 [ToBTOpeHue, 0000IIeHIE, CHCTEeMATHU3aAIIHS
3HaHui: "OyHkun"

132 [ToBTOpeHue, 0000IIeHHE, CHCTeMATHU3AIIHS
3HaHui: "OyHKIMK"

133 [ToBTOpEeHmE, 0000IICHNE, CHCTEMATH3AITUS
3HaHui: "OyHkun"

134 HroroBast kKoHTpoOIbHAS paboTa

135 Wroroast KOHTpOsIbHASA paboTa




136

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AITIS
3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

136




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'OITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

1. Maremaruka: anreOpa ¥ Ha4yajla MATEMaTHYECKOTO aHaJIN3a, reoMeTpus. Anredpa u
HayaJla MaTeMaTUYECKOro aHanu3a. YTIyoJieHHbIH ypoBeHb: 10 kinacc: yueOHuK /
A. I''Mep3nsxk, J1. A. Homuposckuii, B. M. [Tonsikos. - M. | Bentana-I"pad, 2023.

2. Maremartuka. AnreOpa v Hayajia MaTeMaTUYeCKOro aHalnu3a. Y TIyOJIeHHbIN
ypoBeHb: 1 1kimacc: yuebnoe nocodue / A. I'. Mep3msik, JI. A. Homuposckuii, B. M.
[TomsikoB: mox penakuueit B. E. I[Tomonsckoro. - M. : Bearana-I"pad, 2023

METO/IUYECKHUE MATEPHUAJIbI JIJIS1 YUUTEJIA

byuko, E. B.

MareMatuka : anrebpa U Hadajga MaTEMaTHIECKOTO aHAIHA3a.

3uB b.I'. «/Ilupaktuueckue marepuansl no reomerpuu 1 10 kimacca», M.: [Ipocsemenue,
2019.Epmosa A.I1., 'omo6opoasko B.B., «CamocTosiTenbHbIE 1 KOHTPOJIBHBIE paOOTHI 11O
anreOpe 1 HauajgaMaHainu3a », Mocksa, Uiekca, 6 uzganue, ucnpasieradoe, 2019 rog.

Yrayonéuusiii ypoBeHs | 10 knace : Mmetonuveckoe mocooue /
E. B. byuxo, A. I'. Mep3imsix, B. b. Ilonounckuii, M. C. Sxkup. —
M. :Benrana-I'pad, 2020. — 92 c. : un. — (Poccuiickuit
y4€OHUK).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://window.edu.ru/
https://fipi.ru/
http://www.school.edu.ru
https://resh.edu.ru/about
https://math-ege.sdamgia.ru/
https://urok.1sept.ru/
https://uchi.ru/
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OueHouHbIN MaTepHual
CraproBasi JMaTHOCTHKA

Bapuant 1

1. B xnacce 16 neBouek, yto coctasiuseT 40%. CKOJIBKO B KIacce MaILYUKOB?

2. YmpocTuTe BEIPaKCHHE 42 +/50 - 248.

3. YcTaHOBHTE COOTBETCTBHE MEX Ty TpapukamMu GyHKIHI U HOpMyITaMH, KOTOPbIE HX 3aaf0T.
I'PA®UKUA

A) y b) y B) y
1_-
| 1 0 1 X
0 1 X 0 1 X
OOPMYVYIJIbI
1 2 1
1) == 2) =—X"-2 3) ==X
y=3 y y=5
B tabmurie mox kaxxaoi OyKBOH yKa)KUTE COOTBETCTBYIOIIUI HOMED.
A|B|B

OrTBer:

4. Pemrte HEPaBEHCTBO 2(3x - 1) <4x-8.

5. OpuH U3 CMEXHBIX YIII0B B 8 pa3 GoJblue apyroro. HaiianTe HanMeHbIIHI yTrodL.

3X+5
6. Haiigure o6nacts onpenenenus Gpyuxmun f (X) = — 5’
X —
7. B apudmernueckoii nporpeccuu a; = — 2, as = 30. Haiigure d.
33f
8. Berumcmure ——~—.
37°.

2x+y=14-4x

9. Pemmre cuctem ABHEHUH
P {5x—y=7—10x

10. MMepsast Tpyba mporyckaerT Ha 2 JIUTPa BOJABI B MUHYTY MeHblIe 4eM Bropas. CKOJIBKO JIATPOB BOJbI B MHHYTY
MPOIyCKaeT nepsas Tpyoa, eciau 6ak o0bemMoM 120 TUTPOB OHA 3amOMHAET Ha 2 MUHYTBI 10JIbIIIE, YeM BTOpasl.

Bapuanr 2

1. B rpymnmne 28 ManbuukoB, 4to coctasiser 70% aereit. CKoJIBbKO B IpyIIE J1eBOUEK?

2. VOpocTuTe BhIpaKeHHE 35 —/20 +24/45 .

3. VYcraHOBHUTE COOTBETCTBUE MEXKIY TpaprKaMu QYHKIUHA U GOpMyIaMH, KOTOPBIE HX 3aat0T.
I'PA®UKHA

A) b) B)
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1) y=—— 2) y=—=X 3 y==x-2
Y=7% Y=732 Y=32
B Tabnuie mox kaxaoi OyKBOH YKa)XXHTE COOTBETCTBYIOIIUI HOMED.
Ortser: AlD B

Pernte HEpaBEHCTBO 3(2x + 2) >8x — 2.

OnuH U3 CMEXHBIX YIIIOB Ha 24 rpaaycoB Oomnblne apyroro. Haiaure HamMeHbIINN YOI
8-2x

9-x*
B apudpmernyeckoii mporpeccuu a; = 29, d = — 3,5. Haiiaure aj.

2—15 . 22 '

Haiimute o6nacts onpenenenus Gpynkuun f (X) =

Brruncnuthb

2y —3x=16+5x
-2y —-6x=9+11x

. IlepBas TpyOa mpormyckaer Ha 4 JuTpa BOJIBl B MUHYTY MeHbIIEe 4eM BTopas. CKOJBKO JMTPOB BOJBI B MUHYTY
MpOoIyCKaeT nepBas Tpyoa, eciau 6ak 00bemMoM 140 TUTPOB OHA 3armoMHIET Ha 4 MUHYTHI IOJIbIIIE, YEM BTOPAS.

Pewute cuctemy ypaBHeHUI {

MaxkcuManbHbIH 6aJT 32 BBITTOJIHEHHE Pa0doThl — 12.

Banabl no 3axanusam

Nel Ne2 Ne3 Ned Ne5 Ne6 Ne7 Ne8 Ne9 Nel0
anrebpa 1 1 1 1 1 1 1 2
TEOMETPH 1 2
KpuTtepun BoicTaBjIeHHs OTMETOK 10 aJiredpe
OTtMmeTka «2» «3» «“4» «5»
JAuana3on 6a/10B 0-4 5-6 7-9 10-12




HTorosasi KOHTpoJIbHAsI padoTa no ajredpe 1 HaYaJIaM aHAJIN3a
10 kaace (mpopuIbHBIN YPOBEHD)
Bapmuanr 1
Yacts 1

Omeemom Kk 3a0anuam 1-7 agnaemcea yenoe yucio unu KOHeuHas decamuunasn opoos. Bo
6cex 3a0anuAX YUC1a NPEeOno1azaomces 0eliceumenbHbIMU, ecliu Omoe1bHO He YKA3AHO

UHOe. 3anuwiume Yucio 6 noie omeema ¢ mexkcme padomol, 3amem nepeHecume e2o 6

BbJIAHK OTBETOB Ne I cnpasa om nomepa coomeenmcmeyrouie2o 3a0anus, Ha4uuHas ¢

nepeou knemouku. Kasxcoyrw yugpy, 3naKk «Munyc» u 3anamyio nuwiume ¢ 0moeabHoul
K1emouKe 8 COOMEemcmeuu ¢ npueeoéHHvIMuU 6 d1anke oopazyamu. Eounuyvl uzmepenuii

nucams He HYHCHO.

1. Haiinure kopeHb ypaBHEHUs: ¥ =12 —17x = —x. Ecnu ypaBHeHue nmeet 6osiee OHOTO KOPHSI, YKaXKHUTE
MEHBIINN U3 HUX.

(3x)* - x~9
x 10254

2. HaiinquTe 3HaYeHUE BhIPAKEHUS

x(1) = 1o _s2qn
3. MarepuaibHasi TOYKa JIBHXKETCS MPSIMOJIMHEHHO 10 3aKOHY 2 (rme X — paccrosiHue
OT TOYKH OTCUETa B MeTpax, { — BpeMs B ceKyHIaX, U3MEPEHHOE C HaJyalia ABvKeHus ). Halinure ee ckopocTh B
(M/c) B MOMEHT BpeMeHH T = 6 c.
4. B O0KOBOI1 CTEHKE BBICOKOTO IUJIMHIPHIECKOro 0aka y camoro JHA 3akperuieH KpaH. [locie ero oTkpheITHs
BOJIa HAYMHAET BBITEKATh U3 0aKa, IPH ATOM BBICOTA CTOJI0a BOJBI B HEM, BBIPAKCHHAS B METPaX, MEHICTCS 110

2 ! b -
a = —— —_
3aKOHY H(t) =at”+bt +H0’rz[e HO =4- Ha4YaJbHBIA YPOBEHb BOJBI, 100M/MI/IH2, u 5
M/MUH TOCTOSIHHBIE,  — BpeMsi B MHUHYyTax, IpONIEJIIee C MOMEHTAa OTKpbITHS KpaHa. B TeueHue kakoro
BpEMEHH BoJia OyJeT BbITeKkaTh U3 6aka? OTBET NpUBEAUTE B MUHYTaX.
5. 3 nynkta A B myHKT B onHOBpeMeHHO Bblexanu JBa aBTOoMOOWIA. [lepBhIli mpoexan ¢ MOCTOSHHOM
CKOPOCTBIO BECH IyTh. BTOPOM IIpoexai MepByro MOJIOBUHY IIYTU CO CKOPOCTBIO, MEHBIIEH CKOPOCTH IEPBOIO
Ha 13 KkM/4, a BTOpYIO MOJOBHHY IyTH — CO CKOPOCTHbIO 78 KM/4, B pe3yibTare 4yero mpuObul B MyHKT B
OJTHOBPEMEHHO C NepBbIM aBTOMoOWIeM. Haiiute ckopocTh mepBOoro aBTOMOOMIIS, €CIIUM W3BECTHO, YTO OHA
6ombie 48 km/4. OTBET 1aiTe B KM/Y.
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o ++ Ha pucyse moGpanés rpaduk pymxan J (¥) = b+ 108, X. Haiizure f (16).
/e —6xt 11
7. Haiinute Touky MUHUMYMa () YHKITHH y=v<x 6x+11.
Yactn 2

/Jlna 3anucu pewienuna u omeemoe na 3aoanue 8 ucnonv3yume b/IAHK OTBETOB Ne 2.
3anuwume cnauana nomep evinonnsemozo 3aoanus (8), a 3amem noanoe 000cHosanHOe
pewienue u omeem. Omeemul 3anucvieaiime YémKo u pazdopuuso.

16cosx —24cos>x+9 = 0.

8. a) Pemure ypaBHeHHME

0) Haiigure Bce KOPHU 3TOrO ypaBHEHMs, IPHHAAJIEKALIIE OTPE3KY [27‘77 3“]-



IIpomexyTounasi arrecranusi. UToroBass KOHTpoJibLHast padora.
1o ajredpe U HAYAJIaM aHAJIU3A
10 knacc (mpoduibHBII YPOBEHb)
Bapuant 2
Yactp 1
Omeemom K 3a0anusam 1-7 asenaemca yenoe 4ucio uiu KOHeuHas oecamuyunas opooe. Bo
6cex 3a0aHUAX YUCIA NPEOnOaazaromca O0eliCeumenbHbIMU, eciu OMOeabHO He YKA3aHO
uHoe. 3anuwiume 4YUCI0 6 nojle Omeema 6 MeKcme padomel, 3amem nepeHecume e20 6
BJIAHK OTBETOB Ne 1 cnpasa om Homepa coomeemcmeyuiezo 3a0aHus, HA4uHas c
nepeoit kniemouku. Kaxcoyw wuugppy, 3nak «munyc» u 3anamyio nuuiume 8 OmoOeIbHOI
KJlemo4Ke 6 COOMEEnCmeul ¢ npueeoéHHvIMU 6 O1anke oopazuyamu. Eounuyvl usmepenuii
nucams He HYHCHO.

1.Haiimute KOpeHb ypaBHEHUS: =36 —15x = —x. Ecmu ypaBHeHHe nMeeT 0osiee 0THOTO KOpPHS, YKaKUTE
MEHBIINN U3 HUX.

(5x)% - x6

2. Haiinure 3HaUY€HNE BHIPAXKCHUS x3 - 10x° .

3. MarepuanbHasi TOYKa JBHKETCS TPSIMOJIMHEWHO 110 3aKOHY x(t) ="+ o1’ +5t+ 23(rne X —
paccTosiHHEe OT TOYKU OTCUeTa B MeTpax, t — BpeMs B CeKyHJaX, U3MEpPEeHHOe ¢ Havajia ABkeHus ). Haiinure
€€ CKOpOCTh B (M/C) B MOMEHT BpeMeHu [ — 3c.

4. B G0KOBOI1 CTEHKE BBICOKOI'O IIMJIMHIPUYECKOro 0aKa y caMoro JHa 3akperieH KpaH. Ilociie ero oTKpbITHS
BOJIa HAUMHAET BBITEKATh U3 0aKa, MU STOM BBICOTA CTOJI0A BOIBI B HEM, BBIPAKEHHAS B METPAxX, MEHSIETCS 110

3

2 = — =
3aKOHY H (I) = at” + bt + Ho, rae Ho = 9m — navanpuerii YPOBEHb BOJBL, 196 m/vun?, u 7
M/MUH — TOCTOsIHHBIE, { — BpeMsl B MUHYTaX, MpOLIeIIee C MOMEHTa OTKPBITHs KpaHa. B TeueHue kakoro
BpeMeHH BoJia Oy/eT BbITekaTh U3 0aka? OTBET NpUBEINUTE B MUHYTaX.
5. 3 nynkra A B nmyHKT B onHOBpeMeHHO Bblexaiu JBa aBToMoOuis. IlepBblif mpoexan ¢ MOCTOSHHON
CKOPOCTBIO BeCh ITyTh. BTOpoil mpoexain nepByo MOJOBUHY YTH CO CKOPOCThIO 50 KM/4, @ BTOPYIO TOJIOBUHY
IyTH — CO CKOpPOCThIO, Ha 15kMm/u Oousbliel CKOpOCTH TEpBOro, B pe3yipTare dvero mnpubsili B B
OJIHOBPEMEHHO ¢ IepBbIM aBTOMOOMIEM. Haiinure ckopocTh nepBoro aBromoomiisa. OTBET gaiTe B KM/4.
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6. o Ha pucynke n300paxéH rpaduk (QyHKIHH f(x) =b+log,x. Haiinure
£(0,25).

7. Haiimute TOuky MakcumMyma (pyHKITUN

y=1—79 — 18x —x2.

Yactp 2
Jna 3anucu pewenus u omeemos na 3aoanue 8 ucnonvsyiime bJIAHK OTBETOB Ne 2.
3anuwume cnauana nomep evinonnsemozo 3aoanusa (8), a zamem nonHoe 000CHO8aHHOE
peuienue u omeem. Omeemol 3anucvleaiime 4émKo u pazdopuuso.
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8. a) Pemure ypaBHeHHME cos2x+3sin®x = 1,23
T, —
2

[ Sn]
6) HaiinuTre Bce KOPHU 3TOTO ypaBHEHUS, IPUHAIEKAIIUE OTPE3KY

Kpurepun oueHuBaHus:

8-9 0 omenka 5
6-7 0 orneHka 4
4-5 0 ouenka 3
0-3 6 omenka 2



