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HOACHUTEJIBHASA 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 Haubojee 3HAYMMBIX B MpPOrpamMMme CpeaHero oluiero oopa3zoBaHus,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOecreYrMBaeT MHCTPYMEHTaIbHYIO 0a3y is
U3Y4YEHHUs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JPYroil CTOpPOHBI, popMHUpyeT
JIOTUYECKOE M aOCTPAKTHOE MBIIIJICHUE 00YYaroNIuXcsl Ha YPOBHE, HEOOXOIMMOM
JUIS OCBOCHUSI UHPOPMATUKHU, OOIIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTU U JIPYTUX
qucuuIuiiH. B paMkax maHHOro ydeOHOro Kypca OOydaromuecsi OBJIaJeBaroT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopass (QopMyiaupyeTr CBOU
JTOCTHKEHUSI B MaTEMaTUUeCKOU opme.

VYueOHbIl Kypc anreOpbl M Hayajl MaTEMaTHYECKOTO aHaJIM3a 3aKJaJlbIBacT
OCHOBY [l YCHENIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMHUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMH Pa3BUTHUSI YKOHOMUKHU U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCSA B COBPEMEHHBIX ITM(MPOBBIX MU KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX [JIsl JaJIbHEHIEro oOpa3oBaHUsS U B
MOBCETHEBHOM XM3HU. B TO ke BpeMsi oBiajieHHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIIUSAMHU anreOpbl M MaTEeMaTU4YeCKOro aHajiu3a pa3BUBACT
yMEHUE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHUS C NMOMOILIBI0 MHAYKIUU U PacCy IaTh JAEAYKTUBHO, UCIIOJIb30BaTh
000011IeHHe W KOHKPETH3aIMl0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBILIJIEHUE.

B xone usyuenusi yueOHOro kypca «Aisrebpa ¥ Havajla MaTeMaTHYECKOIro
aHanu3a» oOydYarolirecs: MOJy4aloT HOBBIA OIBIT PEIICHUS MPHUKIAIHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIEH pealbHbIX CHUTYaLH,
UHTEpPOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  IpUMEpamMu
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMpUPOJAE, HAyKe U HUCKYCCTBE, C
BBIAIOLIMMHUCS MAaTEMaTUHYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIUATIOM,
KOTOPBIM peanm3yeTcss Kak uepe3 ydeOHbI MaTepual, CHOCOOCTBYIOIINI
dbopMHUpOBaHUIO HAYYHOTO MHPOBO33PEHHs, TaK M dYepe3 crenuduky ydeOHOi
NEATEeNIbHOCTH, TpeOyIollell MpOJOJKUTENBHON  KOHUEHTpPAallMKM BHUMAaHMS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTH M OTBETCTBEHHOCTH 3a MOJIYy4YEeHHBIN pe3ybTarT.

B ocHoBe MeToamKu 00ydeHus anreOpe u HadalaM MaTEMaTHIECKOTO aHaTn3a
JEKUT ACSATEIbHOCTHBIN IPUHIUIT 00yUEHHUSI.

B ctpykType yuebHOTrO Kypca «Anredpa u Hayaia MaTEMaTHYECKOT0 aHATN3a»
BBIJICJICHBl  CIEAYIOUIME COJAEp)KATEeIbHO-MEeToAuueckue JauHuu: «Yucna wu
BbIUHUCIICHUS», «DyHKUMU U rpadukny, «YpaBHEHUs U HepaBeHCTBa», «Hauana
MareMaTH4eckoro aHaiamsa», «MHoxkecTBa U Joruka». Bce OCHOBHBIE
COJIEPKATENIbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSKEHUHM JBYX JIET



0o0yueHHUs Ha YPOBHE CpPEHEr0 00IIero 00pa3oBaHus, €CTECTBEHHO JOMOHSS APYT
JpyTa ¥ MOCTENIEHHO HACHIIIAsICh HOBBIMHM TEMaMH | pasnenamu. JlaHHbIH yueOHbIN
KypC SBJISIETCS WHTETPATUBHBIM, ITOCKOJIBKY OOBEAMHSIET B cebe comepkaHHe
HECKOJBKAX MaTeMaTUYECKUX TUCIUIUINH, TaKUX Kak anreOpa, TPUTOHOMETpHSI,
MaTEeMaTUYCCKUI aHAIN3, TCOPHsI MHOYKECTB, MaTeMaTHYECKas JJoruka u apyrue. [1o
Mepe TOro Kak oOydJaromuecs: OBJIaIeBalOT BcE Ooee MHUPOKHUM MaTeMaTHUECKUM
ammapaTroM, y HUX ITOCJIEI0BATECILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MaTEMAaTHYECKYI0 MOJENIb pPEaJbHOH CHUTyallud, MPUMEHSATH 3HAHMSI,
MOJTyYCHHBIE TIPW WM3YyYCHWH YYEOHOTO Kypca, JUIA PEIIeHUS CaMOCTOSTEIHHO
chopMyIUPOBAaHHONW MaTeMaTHYECKOW 3aJlaud, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprkaTeIbHO-METOANYECKass JTUHUA «Uuciia M BBIYMCICHUS» 3aBEpIIacT
(dbopMHUpOBaHUE HABBIKOB HMCIIOIL30BAHUS JICUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HavaTo Ha YPOBHE OCHOBHOTO 001ero oopasosanusi. Ha ypoBHe cpemHero ooiero
oOpa3oBaHus 0co0O€¢ BHUMaHWE  yaeiseTcs  (OPMUPOBAHHMIO  HABBIKOB
paIMOHAJIbHBIX BBIYMCIICHHH, BKIIOYAIOIIMX B CeOsl MCITOJIB30BAHUE Pa3IMYHBIX
dbopM 3amucu YHWCIIa, YMEHWE JCNaTh NPUKHJIKY, BBITOJHATH NPHOIMKEHHBIC
BBIUMCJICHUS, OLICHUBATh YHUCIIOBBIC BBIPAXKCHUS, padOTaTh ¢ MaTeMaTHYCCKUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBA HATYPAIbHBIX, IEIBIX,
pallMOHANBHBIX W JCHCTBUTEIBHBIX  YHUCENI  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 9YHcell. B KaXIOoM H3 OSTUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOWMCTBEHHBIE €My CIeNU(UUISCKUEe 3aJayd M OIEpalud: [eJIeHUe Haleo,
ONEpUpPOBAaHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YHCEN, apu(METUICCKHE OINEPAINU, a TAKKe
W3BJICUCHUE KOPHS HATypaJTbHOW CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapst mociienqoBaTeIbHOMY pPACIIUPEHUI0 KPyra HCIONB3yeMbIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH HMX NMPUMCHCHHS JJI PEIICHHS PA3IMIHBIX 3a]1ad
GopMupyeTcsl TpeACTaBlIeHNEe O SAMHCTBE MAaTEMAaTHKW KaK HayKd U €€ poJid B
MIOCTPOCHUHM MOJIETICH PEallbHOTO MHpa, MIMPOKO HCIOJB3YIOTCS 0000IIeHUE U
KOHKPETHU3AIIHSL.

Jluaus «YpaBHEHHMSI M HEPABEHCTBA» peaIM3yeTcsl Ha MPOTSIKEHUU BCETO
oOy4eHHs Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUs, IMOCKOJBKY B KaKIOM
paznene IlporpaMMbl TIPEeTyCMOTPEHO peIIeHHE COOTBETCTBYIOMIMX 3anad. B
pe3ynbprate OOydYaroIuecss OBIAJCBAIOT PA3IMYHBIMU METOJAMH  PEIICHUS
paIMOHANIBHBIX, HWPPAINMOHATBHBIX, TOKA3aTeIbHBIX, JIOTApU(PMHUYECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUW, HEPABEHCTB U CHUCTEM, a TaKXKe 3ajad,
comepkamux mapaMeTpel. llomydeHHbIE YMEHHS IIUPOKO HWCIOIB3YIOTCS TPH
UCCIeI0BaHNH (DYHKIIMA C TTIOMOIIBI0 TMTPOW3BOTHOM, TIPH PEIICHUH MPUKIIATHBIX
3a/1a4d M 3a7a4 Ha HAXOXKJeHUE HAMOOBIINX W HAUMEHBITUX 3HAYCHUH (PYHKIUU.



JlanHas copeprkaTeibHast TUHUS BKIIOYAET B ceOs Takxke (GOpMUpOBAHUE YMEHHI
BBIMIOJIHATE ~ pacu€Thl 10  ¢dopMynaM, TpeoOpa3oBaHUS  palMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKCHHUH, a TakkKe BBIPAKCHUH,
collepKalllUX CTENeHH W Jiorapudmbl. brarogaps u3yyeHUIo anredpanyecKkoro
MaTepuaa MPOUCXOIUT JaTbHENIIIee pa3BUTHE ATOPUTMUIECKOTO 1 aOCTPAKTHOTO
MBILIUICHUST 00YyYaromuxcsi, GOPMHUPYIOTCS HABBIKU JCTyKTUBHBIX PAaCCyKICHUH,
paboTel C CHMBOJBHBIMH (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraer 3 QpeKTuBHbIE
UHCTPYMEHTHI IS pEUICHHs] MPAaKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HarJISAHO IEMOHCTPUPYET CBOM BO3ZMOYKHOCTH KaK SI3bIKa HAYKH.

CopepxarenbHO-MeTOUYECKass JHHUAA «DYHKIMH © TpaQuKH» TECHO
nepervieTaeTcs ¢ APYTMMH JUHHSIMH Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 33T MOCJIEI0BATEIbHOCTD U3yUeHHsI MaTepuaia. M3ydyeHue creneHHoi,
NIOKa3aTeNbHOM, JTIorapuPMUUECKON M TPUTOHOMETPHUYECKHX (DYHKIUH, UX CBOHCTB
U rpaduKoB, UCTIOIB30BaHUE (QYHKIUH JUIS PEIICHUsS 3a/1ad U3 APYTUX yIeOHBIX
IPEeIMETOB U PeaJbHOW KU3HU TECHO CBS3aHO KaK C MAaTEeMAaTUYCCKUM aHAIU30M,
TaK ¥ C pEIICHHEM ypaBHEHWH W HepaBeHCTB. [Ipm 3ToM OoibIlIOe BHUMaHHE
ynensieTcsi (GOpMHPOBAHUIO YMEHHS BBIpaXKaTh (POpPMyJIamMH 3aBHCHMOCTH MEXIY
pa3TUYHBIMUA BETUYMHAMH, MCCIEIOBaTh IOJyYEeHHbIE (QYHKIUH, CTPOUTh HX
rpaduku. MaTepuan 3Toi coaep:kaTeIbHON JTMHUY HAlleJIeH Ha pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJISIONINX BRIPAKATh 3aBUCUMOCTH MEX]Ty BETMYMHAMU B PA3JIMYHOM
dopMe: aHanUTHUECKOM, Tpaduueckor u cioBecHOU. Ero nzyuenue cnocobcTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIJICHUS, CIHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3AINH, UCTIOTH30BAHUIO AaHAJIOTH.

CopnepxxarenpHasi nuHusi «Hauama mareMaThyeckoro aHaav3a» MO3BOJISET
CYIIECTBEHHO PACHIMPUTHh KPYr KaK MaTeMaTHYeCKHX, TaK W MPUKIAIHBIX 3ajad,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpaduKu  CIOXKHBIX (YHKIHMHA, OMNPENeNaTh WX HaWOOJbIINE W HaUMCHBIINE
3HAYeHMsI, BBIYMCIATH IUIOMAIU (GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTH H
yCcKOpeHHsl TmpoleccoB. JlaHHas conep)kaTeslbHas JUHUS OTKPHIBACT HOBBIC
BO3MOKHOCTH TIOCTPOCHHUSI MaTEeMaTHYECKUX MOJENeH peaabHbIX CHUTyalui,
MO3BOJISIET HAXOAUTh HAWJTyYIlIee pelIeHUE B IPUKIIAIHBIX, B TOM YHCJIE COLUAIBHO-
HSKOHOMUYECKHUX, 3aJadaX. 3HAKOMCTBO C OCHOBAaMH MaTeMaTUYECKOTO aHajn3a
CHOCOOCTBYET pa3BUTHIO A0CTPAKTHOTO, (POPMAIIBHO-IOTHYECKOTO M KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHHIO YMEHHUH pACHO3HABATH MPOSIBICHHUS 3aKOHOB
MaTeMAaTHUKH B HayKe, TEXHUKE U ucKyccTBe. OOydaromuecs y3HatoT O BbIIAIOIIUXCS
pe3ynbpTaTax, MOJTYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKU KaK HayKH, U 00 uX
aBTOpax.



ConepxaTtenbHO-MeTOAMYECKast JTUHUST «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ce0si SIEMEHTBhl TEOPUM MHOXKECTB M MaTeMaTHYeCKON JOTuku. TeopeTHko-
MHOKECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYypC IIKOJIbHOU MaTeMaTUKHU
U TpenjaraloT HamOoJiee YHHBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3eibl
MaTeMaTUKd U €€ TNPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MAaTeMaTHYECKUE
JUCUUIUIMHBL W WX TNpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTH O0ydYaromieMycss TOHMMaTh TEOPETHUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHON MaTEMaTHKU M HMCIOJIb30BaTh €ro JjIsl BBIPAKEHUS] CBOMX MBICICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJIeyeT MpU3HaTh
CBOMCTBEHHYI0 €U CTpPOrocTb OOOCHOBAaHUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  TMOCTPOCHUS  JIOKAa3aTeIhCTB.  3HAKOMCTBO  C  DJJEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00yyJaromuxcs, MO3BOJISIET UM CTPOUTH CBOU PACCYKJICHHS] Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKU KPUTHIECKOTO MBIIILICHHS.

B yueOHOM Kkypce «Anrebpa W Hadyajia MaTEMaTUYECKOTO aHau3a
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJICIUPOBAHUS, KOTOPHIC MPU3BAHbBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABBLIKOB IIOCTPOCHUS MOJCNEH peaabHbIX
CUTyallui, HWCCIEIOBaHUsI JITHUX MOJIeJIe ¢ TOMOIIBIO ammapara aiareopbl u
MaTE€MaTHYECKOTO aHaJiu3a, WHTEPIPETAlNH TOJYYEHHBIX pe3yJibTaToB. Takue
3a/1aHUs BIUIETEHBI B KAXKbII U3 pa3feioB IPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOT0o Kypca IIUPOKO HMCHOJB3YyeTCs IS pelleHus MPUKIATHbIX 3axad. [lpu
pEIIEHUH  peabHbIX  MPAaKTHYECKUX  3ajlad  oOydyarouiuecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh ~ AHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBAaTH  MIPOOJIEMY.
JesTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B MPOIIecce U3YUYEHUS BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MaTEeMaTHYECKOTO aHAIN3a.

Ha wusydenune yueOHOro Kkypca «AnreOpa ¥ Hadala MaTeMaTHYECKOTO
aHanu3za» otBoauTcs 272 yaca: B 10 kimacce — 136 vacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, TMPOIEHTHI,
OeckoHeuHble mepuoanyeckue apoou. IlpumeHeHue apobGelt U MPOUEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUN U PEAIbHOMN KU3HU.

JleucTtBuTenbHble uncna. PauuoHanbHBIE W HUPPALMOHANBHBIE YHUCIIA.
Apudmernyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCJIaMud.  MopayJib
JEUCTBUTENILHOTO YuCia U ero cBoicTBa. [IpubnamxEHHbIe BHIYKCICHUS, TTpaBUiIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3yJbTaTa BEIYMCIICHHUI.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxosen (opMbl 3aUCH AEHCTBUTEIBHBIX YHUCEI JIJISl PEIICHUs TPAKTUYECKUX
3a7a4 U MPEJICTABICHUS JTaHHBIX.

ApudmeTndeckuii KOpeHb HATyPAIBLHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBLHBIM IMOKa3aTeJIeM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsiTUUHbIE W HaTypajbHbIE
Jorapu@Mel.

CuHyc, KOCHMHYC, TaHT€HC, KOTAHT€HC YHMCJIOBOTO apryMeHTa. ApKCHUHYC,
APKKOCHHYC M apKTaHT'€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs1. PaBHOCWUIIBHBIE YpaBHEHHsI W ypaBHEHUsA-CIeACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETbIX U APOOHO-PAIMOHATFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YiIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrouwieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorouneHsl ¢ ieasiMu KodhpuimeHTamu.
Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpPaBHEHHUS. OcHOBHbIE METO/IbI peleHus
UPPalMOHAIBHBIX YPABHEHHUM.

[lokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS MOKAa3aTeIbHBIX
YPAaBHEHHM.

[IpeoGpazoBanne BEIPAKEHUIA, COACPIKAIINX JTOTAPUDMBI.

Jlorapudmudeckue YpaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
Jaorapu(pMUIECKUX YPaBHCHUM.
OcHOBHBIE TPUTOHOMETPUUECKUE bopMyIIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BBIPAXKEHUN. PellIeHre TPUrOHOMETPUUYECKUX YPABHEHUM.



Pemienue cucrteM JIMHENHBIX ypaBHEHHUUM. Marpuua CUCTEMBI JIMHEHWHBIX
ypaBHeHU. ONpeIeInuTeNb MATPULBI 2X2, €70 T€OMETPUUECKHI CMBICI U CBOMCTBA,
BBIYMCIICHUE €r0 3HAYCHUS, NPUMEHEHUE OINPENECIUTENS Uil PEUIEHUsS CUCTEMBI
JUHEUHBIX YypaBHEHUU. PelleHue MNpUKIAIHBIX 3a4a4 C IIOMOLIBI0 CHUCTEMBI
JMHEWHBIX ypaBHeHUM. VccnenoBanue NOCTPOCHHOW MOJENIH € ITIOMOLIBI MaTpUIl
U OIIPELECIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIbIO
YpaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33J1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U PeasIbHOM KU3HHU.

DYyHKIUHN U TPaPUKHU

OyHkIMsA, crnocoObl 3agaHus (QyHkuu. B3auMHO o00paTHble (QYHKIHMH.
Komnosunust ¢yskmuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIHA.

OO6nactp ompeneneHUss ¥ MHOXKECTBO 3HaueHuM ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTossHCTBA. YETHbIe U HeuéTHbIe GyHKUMU. [lepuoanueckue
¢ynkiuu. TIpomMexxyTk MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBbI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHUs] PYHKIIUU HA TIPOMEKYTKE.

Jlunelinasi, KBajJpaTudHas W APOOHO-TUHEWHas (YHKIUU. DJIeMEHTapHOEe
UCCJIeIOBaHNE U TTOCTPOCHHUE UX IPAPUKOB.

CrenenHas QyHKIMS ¢ HATypaJbHBIM U IEJbIM MoKa3ateneM. EE coiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-0ii CTENEH! Kak PYHKIIMU OOpaTHON CTENEHU
C HaTypaJbHBIM I10KA3aTeJIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUH, UX CBONCTBA U TpaduKH.
Hcnons3oBanue rpadukoB GyHKITUH 1T pEIICHHUS YpaBHEHUH.

TpuroHomerpuyeckas OKPYKHOCTb, OIPEIEIICHUE TPUTOHOMETPUUYECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OyHKIIMOHAJIIBHBIE 3aBUCMMOCTH B pEAIBHBIX IIpoLEeccax U SBICHUSX.
I'paduku pealbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaJIu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHus IIOCJIENOBATeNbHOCTEH. MeTton
MaTEeMAaTU4YE€CKON MHAYKIMN. MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIIEA0BATEIILHOCTH.
VcTopusi BO3HMKHOBEHHUS MAaTEeMaTHMYECKOTO aHAJIM3a Kak aHaiu3a OECKOHEYHO
MaJIbIX.

Apudmernueckas u reomeTpuyeckas nmporpeccuu. beckoneuno yOsiBaromas
reomerpuueckas nporpeccusi. Cymma 0ecKOHEYHO YOBIBaIOIIEH T€OMETPHUUYECKOM
nporpeccuu. JIMHENHbIN U 3KCIIOHEHUUAIBHBIN pOCT. Yncno e. @opmyJia CIOKHBIX
npoueHToB. Mcnonp3oBaHMe NPOrpeccuMM Uil PELICHMs pealbHBIX —3a]1ad
IIPUKJIATHOTO XapakTepa.



HenpepoiBHble (GyHKIMM W HX CBOMCTBAa. Touku paspbiBa. ACHMITOTHI
rpadgukoB QyHkiui. CBOHCTBa (QYyHKUMU HENpPEepBIBHBIX Ha OTpe3ke. MeToj
MHTEPBAJIOB Ui DPELICHHUS HEpaBeHCTB. lIpuMeHeHHE CBONCTB HENpPEpPBIBHBIX
(GyHKUMN 111 petieHus 3a1ay.

IlepBas u BTOpas npousBojaHble GpyHkIMKU. OnpeneneHue, reoMeTpUUEeCKUl u
(du3nUecKuil CMbICT MPOU3BOIHON. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (PYHKIUH. [IpousBogHass  CymMHI,
POU3BEACHHUS], YACTHOTO U KOMIIO3ULUU (DYHKIIHM.

MHo:xecTBa H JIOTMKA

MHoxecTBO, oOllepalMd HaJ MHOXKECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHE TEOPETHKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 APYIUx
y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensie yncna. IlpumeHeHrne Npu3HAKOB JIEMTMMOCTH LEIbIX
yuces, HauOospmui oOmui nenurens (ganee — HOJ[) m HauMmenslee ooOiiee
kpaTtHoe (nanee — HOK), ocratkoB o Mmoysnto, anroputMa EBkinia s pemenus
3a/1a4 B LEJIBIX YHUCIIAX.

KommuiekcHpie uwucna. AnreOpanyeckas W TPUTOHOMETpHUYECKas (HOPMBI
3aMMCH KOMIUIEKCHOTO YHciia. ApH(pMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
gyuciamMu. M300pakeHne KOMIUIEKCHBIX YHCENT Ha KOOPAMHATHOM TUIOCKOCTH.
®opmysia Myaspa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YMCEN JJIsl pelieHus] GU3HMUEeCKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHU U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBbI
Y CUCTEMBI-CIEACTBUS. PABHOCUIIBHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPY)KHOCTH. PelieHne TpuroHoMeTpu4eCcKuX HEPABEHCTB.

OCHOBHbIE METOJbl pEIICHUS] MOKAa3aTeNbHBIX U  JIOrapupMUUECKUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/Ibl PEIICHHS CHUCTEM M COBOKYIHOCTEH pAllMOHAIIBHBIX,
HPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUUIECKUX YPAaBHECHHIA.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



[IpmMeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMaTHUYECKUX
3a/1a4 ¥ 3a/1a4 U3 pa3InyHbIX 00J1acTel HAYKHU U peajbHOM )KM3HU, HHTEPIPETaLUs
MOJIYYEHHBIX PE3YyJIbTaTOB.

DyHKUMM U TPaPUKH

I'padpux xommoszunmu QyHkuuii. ['eomerpuueckue o0pas3bl ypaBHEHUU H
HEPABEHCTB HAa KOOPAUHATHOM MIIOCKOCTH.

Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U TpadUKH.

I'paduueckne mMeTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/bI pELIEHU 3a7a4 C IapaMETPAMMU.

Hcnonb3oBanue rpadukoB (QyHKIMI AJig HCCIEOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NMPHU PELIEHUH 3aJad U3 JAPYTHX y4yeOHBIX
PEIMETOB U PEAIbHOM KH3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCiIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl. Haxoxxnenne HanboIbIIero 1 HAMMEHBIIET0 3HAaUeHUI HEMPEPhIBHOM
(GYHKIIMU Ha OTpE3Ke.

[IpumeHeHne NPOU3BOJHON JUIsl HAXOXKJEHUS HAWIYYIIero peneHus B
OPUKIAOHBIX 3ajadax, sl ONpPENENICHHs CKOPOCTH W YCKOpPEHHMs Ipoliecca,
3a1aHHOTO (hOPMYJION UK TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBOOOpa3HbIX. I[lepBoOOpasHbIe
aneMeHTapHbIX QyHkiuii. [IpaBuiia HaxoXIeHUs TePBOOOPA3HBIX.

Nuterpan. I'eomeTpudecknil CMbICI HHTETpaia. Beraucienue onpeaeaéHHoro
uHTerpana mno popmyne Hetotona-JleiiOuuiia.

[Ipumenenue umHTETrpana s HAXOXKACHHUS IUIOMANEH TUIOCKUX GUTYp U
00BbEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MaremaTudeckoe
MOJIETMPOBAHME PEATbHBIX TPOIECCOB C TOMOIIBI0  au(depeHIInaIbHbIX
YpaBHEHUM.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA VYUYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YUaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA, PEACTABICHNE O MATEMAaTHIECKHUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUN, MPOLEIYP
rpaxxgaHckoro  oOmectBa  (BBIOOpBI,  OMNpPOCBl W JIPYroe),  yMEHHue
B3aUMOJICHICTBOBATh C COLMAIBHBIMHU HWHCTUTYyTAMU B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) IaTPUOTHYECKOT0 BOCTIMTAHUA

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOM IIIKOJIBI,
UCIIOJIb30BaHUE DJTHUX JOCTHKEHUH B JIPYTUX HayKaX, TEXHOJIOTHsX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIEHHUS, CBA3AHHOTO C NMPAKTUYECKUM
NPUMEHEHHEM JTOCTUKEHHUI HAYKHU U AESATEIbHOCTHIO YUEHOTO, OCO3HAHUE JINYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYUBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIECHHE K MHpPY, BKJIIOYasl SCTETUKY MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIESHUMH, BOCTIPUUMUYHUBOCTH K
MaTEeMaTUYECKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
MHTEpEecax 3I0pOBOTO U 0€30MacHOTO 00pa3a >KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE IHMTAaHHUE, COATAHCHPOBAHHBIM PEXKUM 3aHATHH W
OTIbIXa, pETyJsipHas (u3ndecKas akKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-03J0POBUTEIIBHON I€SITENBHOCTBIO;

6) TPY10OBOT0 BOCIIMTAHMS

TOTOBHOCTh K TpPYIdy, OCO3HaHHE IIEHHOCTH TPYIOJIIOOMs, HWHTEpEeC K
paznuuyebM  chepaM  MPOQPECCHOHATBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymed mnpodeccud U peaau30BbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHDKEHUU BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HAITPaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTb  AKOJOTMUYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUS
COITMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATILHOMN
Cpe/ibl, OCO3HaHUE TII00ATIBHOTO XapaKkTepa dKOJIOTMYECKUX MPoOsieM, OpUEHTAIUS
HAa TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUM [JIs1 penieHus 3aaad B 00J1acTH
OKpYJ)Karolel cpenpl, IUIAHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPYIKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM NMPAKTUKHU, TOHUMAHUE MaTEeMaTHYECKON
HayKH Kak c(hepbl 4eJI0BEUECKOM NESITEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE SI3bIKOM MATEeMAaTUKH U MaTeMaTHYECKOU
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEILCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHUS

ba3oBble Jornyeckune AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHUX
OOBEKTOB, TOHSTHA, OTHOUICHUH MEXIy TMOHATUSAMH, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHATUM, YCTaHABIUBAThH CYIIECTBEHHBIN NMPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS [l 000OIICHHS M CPABHEHHMSI, KPUTEPUH TIPOBOIMMOTO aHAJIN3a;

BOCIPUHHUMATh,  (OPMYIUPOBaTH W  NPEeoOpPa3OBBIBATH  CYXKICHUSA:
yYTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIONCHUSIX U YTBEPKICHUSX, MpEJaratb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUU;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
UHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIOUEHUI 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbIE€ ¥ OT MPOTUBHOTO), BEICTpauBaTh apryMeHTAIMI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BBIBOJIbL;

BbIOMpaTh cmoco® pemeHus y4eOHOW 3amauu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEUIEHUs, BHIOMpaTh HanboJee NOAXOASIIUN C YUETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBaresbckue 1eiicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpoliIemy,
YCTaHABIMBATh UCKOMOE M JaHHOE, (OPMHPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3ULINIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCKOro 0ObEKTa, SIBICHMUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00BEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUSI M BBIBOABI MO pPe3yJbTaTaMm
OPOBENEHHOTO  HAOMIOJEHUsS,  MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJTyYE€HHBIX Pe3yJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
NPEIONIOKEHUS O €r0 Pa3BUTHUHU B HOBBIX YCIIOBUSIX.

PabGora ¢ unpopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMK, TaHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOMPOC U JJIs PEICHUS 3a/1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TMYHBIX BUAOB U (hOpM
IIPE/ICTaBIICHUS;

CTPYKTYpHpPOBaTh HH(POPMALIUIO, TPEJCTABIATh €€ B Pa3IMUHBIX (QopMmax,
WUTIOCTPUPOBATH TpadUUECKU;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYTHUPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBUSIMH U
IEISIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPaXkaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSICHEHUS TIO XOAYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJYUYEHHBIN pe3yIbTaT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJieMBbl, pelIaeMoi 3aJadd, BBICKA3bIBaTh HJICH, HAIICIICHHBIC Ha IIOMCK
pEIlIeHUs, COMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSMH APYTUX YYaCTHUKOB
nyajaora, oOHapyKMBaTh Pa3IMYMe W CXOJCTBO IO3UIIMNA, B KOPPEKTHOU (dopme
dbopMyIHpPOBATh Pa3HOTJIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJbTAaThl PEIICHUS 3aJaud, SKCIEPHUMEHTA, UCCIIEIOBaHU,
IIPOCKTAa, CaMOCTOSITCIIFHO BBIOMpaTh (OpMAT BBHICTYIUICHHS C Y4YETOM 3a1a4
MPE3EHTAIMN U OCOOCHHOCTEHN ayUTOPHUH.

PerHﬂTI/IBHbIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PEIIEHUS 33a/1auH, BRIOUPATh CIIOCO0 PEIICHHS ¢
y4E€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJJICKT:

BJIQJICTh ~ HABBIKAMU  IIO03HABATCIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEPIIAEMbIX JICUCTBHI M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJbTATOB, BIAACTh
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJISI TpoIlecca M Pe3ysbTaTa PEIICHUS
MaTEeMaTHYECKOHN 3a71a4H;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MPHU PEIICHUM 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATECILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaNJCHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTCH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUAM, OOBICHITH PUINHBI
JTOCTIKEHUS WM HEJOCTHIKCHHS PE3yJIbTaTOB JEATEILHOCTH, HAaXOAUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITeJIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEUMYIECTBA KOMAHIHON M HWHJIWBHIYaJbHOU
paboThl MpU pEIICHWH Y4YeOHBIX 3ajad4, NPUHUMATh IeJIb COBMECTHOH
JEATEIBHOCTH, TUTAHMUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, pacrpeneisTh
BU/JIbI pabOT, TOTOBApUBATHCS, 0OCYKIaTh MPOIIECC U Pe3yIbTaT paboThl, 00001IaAThH
MHEHUS HECKOJIbKUX JIIO/ICH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh Pa0OTHI U KOOPIAUHUPOBATH
CBOM JICMCTBHUSI C IPYTMMHU WICHAMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIa/ia
B OOmuMi TPOAYKT 1O KpPUTEpHUsIM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHSI.

INPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenmss B 10 kJacce oOydYarOIIMICS TOJYYUT CICAYIOIIHAE
IpPEAMETHBIC PE3yJIbTaThl MO OTIASIBLHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajga MaTeMaTUUYE€CKOI0 aHaInu3a:

Yucia v BBIYMCICHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMHU: PAIMOHATBHOE YHCIIO, OCCKOHEYHAs
nepuoanyeckas JpoOb, MPOLEHTHI, HPPALMOHAIBHOE YHCIIO, MHOXECTBa
palMOHANTBHBIX U JEUCTBUTEIBHBIX YUCEN, MOYJb JCHCTBUTEIBHOTO YUCTIA;

NPUMEHSATh JPOOM W TPOLEHTHI [JId PEIICHUs NPUKIAJAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU,

MPUMEHATH MPUOIMKEHHBIE BEIYUCIICHUS, TIPaBUIa OKPYIJICHUS, IPUKUIKY U
OIIEHKY pe3yibTaTa BEIYMCIICHUI;



CBOOOJHO ONEpUPOBATH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCI0JIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCU JIEUCTBUTEIBHBIX YUCEN JUIsl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS TAHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APUPMETHUECKUII KOPEHb HATypalbHOU
CTEIICHHY,;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAllMOHAILHBIM MOKAa3aTEeJIeM;

CBOOOJHO OMNEpPUPOBATH MOHATUSAMM: JIOrapu(d™ uwKcia, AECITHUYHBIE H
HaTypaiabHbIE TOTapU(MBbI;

CBOOOJIHO OMNEPUPOBATh MOHATUSIMH: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCUHYC U apKTAHT€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHSAMHU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHUJIbHBIEC YPABHEHHMS U YPAaBHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl PEIIEHUS PAlUOHAIBHBIX M JIPOOHO-
palMOHANBHBIX YPAaBHEHHU, IPUMEHSITh METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPaBEHCTB;

CBOOOJTHO OINEpPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHO,
MHOTOWIEH C HEeNbIMU KO3 PUIIEHTaMH, KOPHU MHOTOWIECHA, IPUMEHSTD JICTICHHE
MHOIOWJIEHa Ha MHOTOWIEH C OCTaTKoOM, TeopeMy be3dy u Teopemy Buera s
pelIeHus 3a1ay;

CBOOOJTHO OMNEpUPOBATHh TOHATUSIMH: CHUCTeMa JIMHEHHBIX YpaBHEHHH,
MaTpula, OMNpPENENUTENb MaTpulbl 2 X 2 WU €ro TIEeOMETPUYECKUNA CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYMCIEHUS €ro 3HAYEHUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEUHBIX YpPAaBHECHUHU,
MOJEIMPOBATh PEAIbHbIE CUTYallMU C IIOMOILBI0 CUCTEMBI JIMHEMHBIX YPABHECHUH,
UCCIIEIOBaTh ITOCTPOCHHBIE MOJEIM C IIOMOIIBI0 MaTpPULl U OIPEIEIIUTENEH,
MHTEPIPETUPOBATH MTOIYYECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHCTBUN C KOpHAMH JUisi TNpeoOpa3oBaHUS
BBIPAKCHU;

BBITIOJIHATH NIPEOOPA30BAHMS UNCIOBBIX BBIPAKEHUH, COAEpKAILUX CTETIEHU C
palMOHATIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BATh CBOWCTBA norapudmoB JUISL npeoOpa3oBaHus
norapu(MUYECKUX BBIPAKEHUI;

CBOOOIHO OMNEpUpOBaTh MOHATUSAMU: HpPpAIMOHATbHbBIC, MOKa3aTelIbHbIE U
norapu(pMUYECKUe YpaBHEHUS, HAXOAUTh UX PEUICHHSI C TTOMOIBI0 PAaBHOCUIIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI I IPeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKECHUII;

CBOOOJHO ONEpPUPOBATH MOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH  HEoOXoAumble (GOpPMYyNbl  JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPQ)KEHUS, YpPAaBHEHHs, HEpPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIEI0BATh
OCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM armapara ajareopsl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OTEPUPOBATH MOHATUSAMU: (QPYHKIHS, CTIOCOOBI 3aaHus (PYHKIINH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (QYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH JJIEMEHTapHbIE TIpeoOpa3zoBaHus TpaduKoB HyHKIINH;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH OMPEEICHUS U MHOYXKECTBO
3HaYeHU PyHKINU, HYTU QYHKIIMHA, TPOMEKYTKHA 3HAKOIIOCTOSTHCTBA;

CBOOOJIHO OIEPUPOBATH TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIMH, TPOMEKYTKH MOHOTOHHOCTH (D)YHKITUH, MAKCUMYMBI U
MUHUMYMBI (YHKIIUM, HauOoyblliee W HaWMEHbIIee 3HAYCHHWE (YHKIMHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBAaTh MOHATUSMU: CTENEHHAsE (PYHKLHS C HATypalbHbIM U
LeJIbIM TOoKa3aTesieM, rpauk CTENeHHON (YHKUMU C HaTypalbHBIM U LIEJIBIM
nokaszaTeneM, rpauk KOpHS N-0il CTeneHu Kak (PyHKIHMU OOpaTHOW CTENEHU C
HaTypaJIbHbIM I10Ka3aTeJIeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHWHas, KBaJpaTU4Has U JIpOOHO-JIMHEHHas
(YHKIMH, BBIMOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPapUKOB;

CBOOO/IHO ONEpUPOBATh MOHATHUAMHU: IOKa3zaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa W TpadWKd, HMCIOIL30BaTh MX TpadUKU JIs pEHIeHUS
YpaBHEHUM;

CBOOO/IHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIIMM YUCIOBOTO apryMEHTAa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pElIeHUH 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
KHU3HU, BBIpaKaTh (OPMyJIaMU 3aBUCUMOCTH MEX/y BETUYUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CcBOOO/IHO OMEepUPOBATHh MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 6eCKOHEYHO yObIBaroIIasi reOMeTpHUIecKasi porpeccusi, TNHEHHBINA U
HKCMOHEHLIUATBHBIN POCT, (POPMYJIa CI0KHBIX MIPOLIEHTOB, UMETH MTPEICTABICHHE O
KOHCTaHTE;

MCIOJb30BaTh MHPOTPECCHH ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakrTepa;



CBOOOJTHO OIEPUPOBATH MOHATUAMM: TIOCIEIOBATENBHOCTD, CIIOCOOBI 3a1aHUs
[IOCJIEA0BATENILHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUS MATEMATHYECKOTO aHalu3a Kak aHaJlInsa
OECKOHEUHO MaJbIX;

CBOOOJTHO ONEPUPOBATH NOHITUSIMU: HEMPEPBIBHBIE (DYHKIIMH, TOUKHU pa3pbIBa
rpaduka GyHKIUH, ACUMITOTHI rpaduka QyHKIUH;

CBOOOJTHO ONEPUPOBATH TOHATHEM: (PYHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
OPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMI 1JIs1 pelIeHus 3aa4;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TIepBasi W BTOpas MPOU3BOIHBIC
GyHKIMH, KacaTteabHas K rpaduky QyHKINH;

BBIUUCISATh POU3BOJIHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO M KOMIIO3UIIUU
IBYX (DYHKIIM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX (HYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3NYECKHM CMBICH MPOU3BOJAHON IS
peuieHus 3aaad.

MHo:xecTBa U JIOTMKa:

CBOOOJTHO  OMEpUPOBaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapart AJis ONMUCAHUs PeaIbHbIX
IPOILIECCOB U SIBJICHUH, MPU PEIICHUH 3374 U3 APYTUX YUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMHU: OIpEACIICHUe, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, JOKA3aTEIHCTBO, PABHOCUIbHBIE
YPaBHEHUS 1 HEPABEHCTBA.

K konmy oOyuenuss B 11 kiacce oOy4arouiuiicsi MOJYYUT CIIETYIOIINE
NPEeIMETHBIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM paloueill MporpamMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadaja MaTEMaTUHYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOTHO OTMIEPUPOBATH MOHATUSAMHU: HATYPAITBLHOE U II€JI0€ YMCII0, MHOKECTBA
HATypaJIbHBIX M LIEJIBIX YKCEJI, UCIIOIB30BATh NMPU3HAKH JIEIMMOCTU LEIbIX YUCEN,
HOJl u HOK HarypanbHbBIX 4ucen M1 PElIeHUs 3ajad, MPUMEHSTh aJIrOPUTM
EBximna;

CcBOOOIHO OMNEpUpOBaTh MOHATHEM OCTAaTKa [0 MOJYJIO, 3alUChIBATh
HaTypaJbHbIE YUCIIA B PA3JINYHBIX TO3ULUOHHBIX CHCTEMAaxX CUUCIICHUS;

CBOOO/IHO OMEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHUCEN, MPEACTABIATh KOMIUIEKCHBIE YHUCIIA B anreOpandeckoil u
TPUTOHOMETPUYECKON (hopMe, BBHIOIHATH apu(PMETHUECKHE ONepaliy ¢ HUMHU U
n300pakaTh HA KOOPAUHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKa3aTelIbHbIE W
jgorapu(MUYECKUe HEpPABEHCTBA, HAXOJIUTh UX PEIICHUS C  MOMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYILECTBIISITh OTOOp KOpPHEH TMpU PEHICHUU TPUTOHOMETPUUECKOTO
ypaBHEHUS,

CBOOOJIHO OINEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoauMble  (OpMysbl IS pEUICHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YPaBHEHHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIMHOCTEW pallMOHAIbHBIX, UPPALUOHAIBHBIX, NTOKA3ATEIbHBIX U
Jorapu(MUYECKUX YpaBHEHUM U HEPABEHCTB;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MOKa3aTeNbHBIE,
gorapuMUYeCKue W  TPUTOHOMETPUYECKHE ypaBHEHHUS] U  HEPABEHCTRBA,
cojepKalye MOAyJU U apaMeTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHUS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 C apaMeTpaMu;

MOJCIMPOBATh pealibHbIe CHUTyalldud Ha S3bIKE alreOphl, COCTABIATH
BBIDA)KCHUS, YPaBHEHMs, HEPABEHCTBA W HX CHCTEMBI MO YCJIOBHIO 3aJayH,
UCCJIeIOBAaTh TOCTPOEHHBIE MOJEIM C HCIOJb30BAHUEM armapara anreopsl,
UHTEPIPETUPOBATH MOJIYUYEHHBIN PE3YIIbTAT.

DOyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMIOZUIMK (PYHKIIUH C IOMOIIBIO 3JIEMEHTAPHOTO
UCCJICIOBAaHUS M CBOMCTB KOMIIO3UIIMH IBYX (PYHKITHIA,

CTPOUTH FT€OMETpUUYECKHE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAUHATHOM
MJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATh TMOHIATHSAMHU: TpapUKUd TPUTOHOMETPHUUECKHUX
dyHKIM;

OPUMEHATh (PYHKIIUU [ MOJICTUPOBAHMSI W WCCIEIOBAHUS pPEabHBIX
IIPOLIECCOB.

Hayana maTeMaTH4ecKOro aHajamusza:

MCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHUs (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HaHOOJbIIIEe M HANMEHBIIICE 3HaUCHNs (YHKIIUA HEMPEPHIBHON HA
OTpE3KE;

UCIIOJIb30BATh TMPOU3BOAHYIO [JII HAXOXKICHUS HAWIY4ylIero pEeHIeHUus B
NPUKIIAHBIX, B TOM YHCJIE€ COI[MaIbHO-D)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONpeAeaeHus
CKOPOCTH M YCKOPEHUSI MPOIIecca, 3aJaHHOr0 (hOpMYJION UK TpaPuKOM;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEpPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HaXOAUTh IEpBOOOpA3HbIE JIIEMEHTAPHBIX (DYHKUHMH M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonuna;

HaXOJUTh TUIOLIAJH IIOCKUX (QUTYP U OOBEMBI TEJ C TOMOLIBIO HHTErpaa;

UMETh TPEICTABIECHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIaTbHBIX YpaBHEHUN;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLMAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMUA MaTEMaTHUECKOTO aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoaudecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoJbHbie
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
MHO0X€eCTBO JeHCTBUTEIBLHBIX UHCEI.
M .P
1 HOTOHICHBL aHHOHaHBHHev YPABHCHIA 1 24 1 https://resh.edu.ru/subject/51/10/
HepaBeHCTBa. CHCTEMBI IMHEWMHBIX
YpaBHEHUU
D .
2 YHKIH 1 rpaduku. CTENeHHa GyHKImA ¢ 12 1 https://resh.edu.ru/subject/51/10/
LIEJIBIM ITOKa3aTeIeM
A i Nn-oii .
3 PHOMETHYCCKHH KOPEHR N-0f CTeMCHH 15 1 https://resh.edu.ru/subject/51/10/
HppannoHnaibHbie ypaBHEHUS
I1 T
4 OKasaTenbHaA QyHKi. TlokasarebHeIe 10 1 https://resh.edu.ru/subject/51/10/
ypaBHEHUSA
Jlorapudmudeckas GyHKIIHS. .
5 18 1 https://resh.edu.ru/subject/51/10/
Jlorapudmudeckue ypaBHCHUS
T
6 PHTOHOMETPHHACCIUE BHIPBKCHILI 22 1 https://resh.edu.ru/subject/51/10/
ypaBHEHUS
[TocnenoBaTebHOCTH U IPOTPECCUH 10 https://resh.edu.ru/subject/51/10/
HenpepriBubie ¢pynkiuu. [IponsBoanas 20 https://resh.edu.ru/subject/51/10/
I1 000 .
9 OBTOPCHHG’ ODODILCHHE, CHCTEMATHSATIA 5 2 https://resh.edu.ru/subject/51/10/
3HAaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

11 KVIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
KonTtpoJbHbie
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoThbI
" o
1 CCHeHOBaHI:Ie Gy ¢ momomyio 22 1 https://resh.edu.ru/subject/51/11/
IIPOU3BOJHOU
2 [TepBooOpazHast u UHTETpaT 12 1 https://resh.edu.ru/subject/51/11/
3 Tpacpukit TPUTOHOMCTPHUCCKHX (YHKIHIL. 14 1 https://resh.edu.ru/subject/51/11/
TpuroHomeTpruyecKkue HEpaBEHCTBA
4
4 PPALHOHAIBIEIE, TOKASATCILHAE H 24 1 https://resh.edu.ru/subject/51/11/
Jorapu(pmMuUecKre HepaBeHCTBa
KommiekcHble uncna 10 https://resh.edu.ru/subject/51/11/
Harypanbnsle u nensie ynucna 10 https://resh.edu.ru/subject/51/11/
CucreMbl palMoHaIbHBIX, UPPALMOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapHU(PMUUECKUX 12 1 https://resh.edu.ru/subject/51/11/
ypaBHEHUU
8 3amauu ¢ mapameTpaMu 16 1 https://resh.edu.ru/subject/51/11/
I1 600
9 OBTOP CHHE, ODODIICHHE, CHCTEMATH3ATIIA 16 2 https://resh.edu.ru/subject/51/11/
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTpoJsbHbie padoThi

[[MHOXeCTBO, orepalii HaJi MHOKE€CTBAMH M UX

1 . 1
CBOMCTBA

2 Juarpammsl Ditniepa-Benna 1

3 [IpuMeHeHHe TeOPEeTHKO-MHOKECTBEHHOTO 1
amnmapara JiIs pemeHus 3a1ad
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U

4 JECATUYHBIC IPOOH, TTPOIICHTHI, 0ECKOHEUHBIE 1
MEPUONYECKHE TpodH
Panmonansubie ynciaa. OOBIKHOBEHHBIE U

5 JECATUYHBIC IPOOH, TTPOIICHTHI, 0ECKOHEUHBIE 1
MePUONYECKHE TpodU

5 [Ipumenenue npoOeii U MPOLIEHTOB ISl PEIICHUS 1
MPUKIIATHBIX 3a/1a4

7 [Ipumenenue npoOeli ¥ MPOLICHTOB IS PEIICHUS 1
MPUKIIATHBIX 3a/1a4

8 JlelicTBuTenbHBIC Yyncia. PanimoHanbHbIe 1 1
HppaMOHAJIbHBIE YHCIIa

9 ApudmeTrueckue onepanuu ¢ 1eHCTBUTEIbHBIMU 1
YUCIIaMHU

10 Mopaynb A€MCTBUTEIBHOTO YHCIIa U €r0 CBOMCTBA 1
[TpubnmkEHHBIE BBIYUCIICHUS, TIPABUIIA

11 OKpYTJIEHUS, IPUKHJIKA U OLIEHKA pe3ysbTaTa 1

BBIUMCIIEHUN




OCHOBHBIE METO/IbI PEIICHUS LIENbIX U IPOOHO-

12 palOHaIbHBIX YPAaBHEHUM U HEPABEHCTB

13 OCHOBHBIE METO/IbI PELLIEHUS LIENbIX U IPOOHO-
palOHaIbHBIX YPAaBHEHUM U HEPABEHCTB

14 OCHOBHBIE METO/IbI PELLIEHUS LIENIbIX U APOOHO-
paloHaIbHBIX YPaBHEHUM U HEPABEHCTB
MHorouieHsl OT OJHON nepeMeHHou. Jlenenne

15 MHOTO4JIEHAa HA MHOTOYJIEH C OCTaTKOM. TeopeMa
bezy

16 MHoOTOUIeHBI ¢ TETBIMA KOYPPUITISHTAMH.
Teopema Buera

17 Pemrenne cucrem NMMHEWHBIX ypaBHEHNN

18 Pemenne cucrem MMHEWHBIX YpaBHEHUN
Marpuiia cucTeMbl JIMHEWUHBIX YPaBHEHUH.

19 OnpenenuTens MaTPUITLI 2X2, €ro TEOMETPUICCKUIT
CMBICJI U CBOMCTBA; BHIYMCIIEHUE €r0 3HAUECHUS

20 Onpenenurenb MaTPUILBI 2X2, €r0 TeOMETPUIYECKUI
CMBICJI U CBOMCTBA; BHIYUCIICHUE €T0 3HAYECHUs

21 [IpumeneHue onpenenuTens i peleHus: CHCTEMbI
JIMHEWHBIX YpaBHEHUI

99 Pemienune npukinagHbIX 3aa4 ¢ MOMOIIbIO CUCTEMBI
JIMHEWHBIX YpaBHEHUI

23 Pemenue npukinaaHbIX 3a1a4 ¢ IOMOLIBIO CUCTEMBI
JIMHEWHBIX YpaBHEHUN

24 KonrtpomnbHas padora: "PannonanbHble ypaBHEHUS
n HepaBeHcTBa. CHCTEMBI IMHENHBIX YpaBHEHUN"

95 OyHk1us, crocoosl 3aganus QyHKIMU. B3anmHo

obpatubie pyHkuH. KoMmo3urus GyHKIIHA




I'paduk pyakumuu. DnemMeHTapHBIC TPEOOPA3OBAHUS

26 .
rpaduKoB QyHKITHIA
OO6uactpb onpeaesieHuss © MHOYKECTBO 3HAUYCHUN

27 ¢yskunu. Hymm ¢yskuun. [IpoMexyTku 3HaK
TTOCTOSIHCTBA

28 UYérnble u Heu€THbIE pyHKIMU. [leproanueckue
¢ynkuu. [IpomexxyTkn MOHOTOHHOCTH (PYHKLIHUU

29 Makcumymsbl 1 MUHUMYMBI yHKIHH. Hanbonbiiee
Y HauMEHbIIIee 3HAaUCHHNE (PYHKITUN HA TPOMEKYTKE

30 Jluneiinas, kBagpaTUyHas U APOOHO-TUHEHHAS
byHKIIN

31 DneMeHTapHOe UCCIeI0BaHUE U TOCTPOCHHE
rpaduKoB TUX QyHKIIUN

32 DIIEMEHTapHOE UCCIIEIOBAHNE U ITOCTPOEHUE
rpaduKoB TUX QYHKIIUN

33 CreneHb ¢ LEeIbIM IToka3areneM. buaom HrroTona

34 CreneHb ¢ LEIbIM IToka3areneM. buaom HrroTona

35 CrenenHas GyHKIHMS C HaTypadbHBIM U IEJIbIM
nokasatenemM. E€ cBoiicTBa u rpaduk

36 Kountponbnas pabora: "Crenennas pynkuus. EE
cBoicTBa ¥ rpaduk"”

37 ApudmeTnueckuii KOpeHb HATYPAJIbHON CTENICHH U
€ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HATYPATBHON CTENIEHH U
€ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAXKEHU,

COACPIKAIIUX CTCIICHU U KOPHU




[IpeoOpa3oBaHUs YUCIOBBIX BBIPAXKEHUH,

40 COJIEpIKaINX CTENEHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHH,
COJIEpIKaINX CTENEHU U KOPHU

42 Wppanmonanshbie ypaBHeHUs.. OCHOBHbBIE METOIbI
pelIeHNs UPPALMOHATIBHBIX YpaBHEHUN

43 WppanmonansHbie ypaBHeHUs.. OCHOBHbBIE METObI
pelIeHNs UPPALMOHAIIbHBIX YpaBHEHUIN

44 Hppaumnonansusle ypaBHeHUsI. OCHOBHBIE METOBI
pelIeHNs UPPALMOHATILHBIX YpaBHEHUN

45 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAJIbHBIX YpaBHEHUN

46 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
MppalMOHAIbHBIX YpaBHEHUN

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
UppalMOHANIbHBIX YpaBHEHUN

48 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
UppalMOHAIIbHBIX YpaBHEHUN
CoiicTBa u rpaduK KOpHs N-0i CTETIEHU Kak

49 (GyHKIIMU 00paTHOI CTENEeHU C HaTypaIbHbIM
MoKa3aTeneM
CoiicTBa u rpaduK KOpHs N-Oi CTETIEHU Kak

50 (GyHKIMN 0OpaTHON CTENEHH C HaTypalbHbIM
IIOKa3aTeseM

51 KonrtponbHas padora: "CBoiicTBa U TpaguK KOpHS
N-oii crenenu. MppanyoHanbHble ypaBHEHUS "

59 Crenens ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€

CBOMCTBA




CreneHs ¢ palluOHAIBLHBIM [10KA3aTEIEM U €€

53 . 1
CBOWCTBA

54 CreneHb ¢ palMOHAIBLHBIM TIOKA3aTeleM U e 1
CBOMCTBA

55 [okazarenpHas GyHKIHS, €€ cBOICTBA U rpaduk 1

56 Wcnonb3oBanue rpaduka QyHKINUU Ui peLLICHUs 1
YpaBHEHUU

57 Wcnonb3oBanue rpaduka QyHKINUU Ui pelLICHUs 1
YpaBHEHUU

58 [ToxazarenbHble ypaBHeHUS. OCHOBHBIE METOIBI 1
pelIeHus TOKa3aTeIbHBIX YPaBHEHHIH

59 [TokazarenbHble ypaBHEeHHS. OCHOBHBIE METOIbI 1
pelIeHUs MT0Ka3aTeIbHbIX YPaBHEHHM

60 [TokazarenbHble ypaBHeHUSI. OCHOBHBIE METOIbI 1
pelIeHUs T0Ka3aTeIbHbIX YPaBHEHHM

61 Kontponbnas padota: "I[lokazarenbHas GyHKIIHS. 1
[TokazarenbHble ypaBHEHUS"

62 Jlorapudwm uncna. CoiicTBa jorapupma 1

63 Jlorapudm yucmna. CoiicTBa orapupma 1

64 Jlorapudm yucna. CpoiicTa norapupma 1

65 JlecsiTuuHbIE U HATYpaJIbHBIE TOTaPU(PMBI 1

66 JlecaTUUHBIE U HATypaJlbHbIE JOrapupMbl 1

67 IIpeoOpa3oBanue BeIpaKEHU, COAECPIKALINX 1
sorapupmsl

68 IIpeoOpa3oBanue BeIpaKEHU, COAECPIKALINX 1

sorapupmsl




[IpeoOpazoBaHue BRIpAKEHUH, COACPIKAIINX

69
norapupmMsl
70 Jlorapudmmueckast pyHKIHs, €€ CBOHCTBA U Tpaduk
71 Jlorapudmmueckas pyHKIHs, €€ CBOWCTBA U Tpaduk
79 Hcnonp3oBanue rpaduka QyHKIUH U1 PEIICHUS
YpaBHEHUU
73 Wcnonb3oBanue rpaduka QyHKINN 11 pelIeHus
YpaBHEHUU
74 Jlorapudmudeckue ypaBHeHUsI. OCHOBHBIE METO/IBI
€IIeHUs JIorapu(PMHUUECKUX YpaBHEHHM
y
75 Jlorapudmudeckue ypaBHeHUs. OCHOBHBIE METO/IBI
pelieHus JorapupMUUecKux ypaBHEHHMA
76 Jlorapudmudeckue ypaBHeHUs. OCHOBHBIE METO/IBI
pelieHus JorapupMUUEcKuX ypaBHEHHM
77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUEeCKUX ypaBHEHUN
78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(pMUUEeCKUX ypaBHEHUN
79 Kontponbnas padota: "Jlorapudmudeckas
¢byukus. Jlorapudmudeckre ypaBHeHHs "
80 CuHycC, KOCUHYC, TAHT€HC U KOTAHT€HC YMCIOBOTO
aprymeHra
81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC YMCIIOBOTO
apryMeHTa
82 ApKcuHyC, apKKOCHHYC U apKTaHI'€HC YHCIOBOTO
apryMeHTa
83 ApKcuHyC, apKKOCHHYC U apKTaHI'€HC YMCIOBOT0O

apryMeHTa




Tpuronomerpryeckas OKpy>KHOCTb, OIIPEJIEIICHNE

84 TPUTOHOMETPUYECKUX (PYHKIUH YUCIOBOTO 1
apryMeHTa
TpuronomeTpuyeckasi OKpy>KHOCTb, OIIPEICIICHHE
85 TPUTOHOMETPUYECKUX (PYHKIUH YUCIOBOTO 1
apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUICCKUE (POPMYJTBI 1
87 OCHOBHBIE TPUTOHOMETPUUYECKUE POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUICCKUE (POPMYJIBI 1
89 OCHOBHBIE TPUTOHOMETPUICCKUE (POPMYJIBI 1
90 [IpeobpazoBaHUe TPUTOHOMETPHUSCKUAX BBIPAKCHUN 1
91 [IpeobpazoBaHye TPUTOHOMETPUUECKUX BBIPAKCHUM 1
92 [IpeobpazoBanye TPUTOHOMETPUUECKUX BBIPAKCHUM 1
93 [IpeobpazoBaHye TPUTOHOMETPUUECKUX BBIPAKCHUM 1
94 Pemenne TpuroHOMETPUYECKUX YPAaBHCHUM 1
95 Pemienne TpuroHOMETPUYECKUX YPAaBHCHUM 1
96 Pemienne TpuroHOMETPUYECKUX YPAaBHCHUM 1
97 Pemienne TpuroHOMETPUYECKUX YPAaBHCHUM 1
98 Pemenne TpuroHoMeTprUuEeCKUX ypaBHEHUI 1
99 Pemenne TpuroHoMeTprUuEeCKUX ypaBHEHUI 1
100 Pemenne TpuroHoMeTprUuEeCKUX ypaBHEHUI 1
101 KonTponbnas pabota: "TpuroHoMerpuieckue 1
BBIPKEHUS U TPUTOHOMETPUUECKHE YpaBHEHUS"
ITocnegoBaTenLHOCTH, CIIOCOOBI 3aJaHUS
102 HOoCJIe0BATEIbHOCTEH. MeTox MaTeMaTHUYECKO 1

WHIYKIIUHA




MOHOTOHHBIE U OrpaHUYCHHBIC

103 nocieaoBareapbHoCcTH. McTopus ananm3a 1
0ECKOHEYHO MaJIbIX

104 Apudmernuaeckas mporpeccust 1

105 I'eomeTrpuueckas nporpeccust

106 BbeckoneuHo yObIBaromias reoMmeTpudeckas 1
nmporpeccust

107 CyMMma OeckOoHEeYHO YOBIBaIOIIEH T€OMETPUUECKON 1
MIPOTpECCUn

108 JIvHEeHBIN 1 SKCIOHEHIIMaIbHBINA pocT. Huclo e. 1
®opmyna CI0KHBIX IPOLIEHTOB

109 JIuHEeHBIN 1 SKCIOHEHIIMAabHBINA pocT. Hucio e. 1
®dopmynia CI0KHBIX TPOLIEHTOB

110 Hcnonb30BaHue mporpeccuu Ajsi penieHus 1
peayIbHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 Kontponbnas padota: "[lociaenoBarenbHOCTH U 1
nporpeccun”

112 HenpepsiBHBIC PYHKITMN U UX CBOMCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI IpaukoB QyHKINH 1

114 CpoiicTBa (hyHKIUI HETIPEPHIBHBIX Ha OTPE3KE 1

115 CpoiicTBa (hyHKIIUI HETIPEPHIBHBIX Ha OTPE3Ke 1

116 MeTtoa MHTEpBaOB JUlsl PEIICHNs HEPABEHCTB 1

117 MeTtoa MHTEpBaJOB JUlsl PEIICHNs HEPABEHCTB 1

118 MeTtoa MHTEpBaOB JUlsl PEIICHNs HEPABEHCTB 1

119 [IpumMeHeHre CBOWCTB HETIPEPBIBHBIX (DYHKLIUHN /IS 1

peUICHUA 3ada4




[IpumMeneHme CBOWCTB HETIPEPBIBHBIX (DYHKLIUHN /IS

120 1
pereHus 3a1a4

121 [lepBas u BTOpast Mpon3BOAHBIC (PYHKIIUU 1

122 OnpeﬂeneHHf, T€OMETPUUECKHUI CMBICTT 1
MIPOU3BOTHOM

123 Onpenenenne, GU3HYSCKUN CMBICT IPOU3BOTHON 1

124 VYpaBHeHHE KacaTeabHOU K rpaduky GpyHKINN 1

125 VYpaBHeHME KacaTeabHOU K rpaduky pyHKINN 1

126 [Tpou3BoHBIE IIEMEHTAPHBIX (YHKIIHI 1

127 [Ipou3BoiHbIE 27I€MEHTAPHBIX PYHKIHUN 1

128 [Tpou3BoaHast CyMMBI, IPOU3BEICHHS, YACTHOTO H 1
KOMITO3UITUHU (hyHKITHHA

129 [TponsBoaHast CyMMBI, TPOU3BEACHUS, YACTHOTO U 1
KOMITO3UITUHU (hyHKITHHA

130 [TpousBoaHast CyMMBI, IPOU3BEICHUS, YACTHOTO U 1
KOMITO3UINH (PyHKIHH

131 Kontponbnas padota: "[IponsBognas” 1 1

132 [ToBTOpenue, 0000IIeHNE, CUCTEMAaTU3AIMS 3HAHUIH: 1
"VpaBuenus"

133 [ToBTOpeHue, 0000IIeHNE, CUCTEMAaTU3AIMS 3HAHUI: 1
"®yHkuun"

134 Htoroas KoHTpoJbHas paboTa 1

135 Htoroas KoHTpoJbHasA paboTa

136 [ToBTOpEeHUe, 06001IeHNE, CCTEeMaTU3allks 3HAHU I

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




11 KVIACC

KoanyecTBo yacoB

Ne i/ Tema ypoka
Bcero KonTpoJsbHbie padoThl

1 [IpuMenenne mpon3BOIHON K MCCIEAOBAHUIO 1
(yHKIMI HAa MOHOTOHHOCTD U SKCTPEMYMBI

) [IpuMeHeHnne mpon3BOIHON K MCCIEAOBAHUIO 1
(yHKIMI HAa MOHOTOHHOCTD U SKCTPEMYMBI

3 [IpuMeHenre mpon3BOIHON K MCCIEAOBAHUIO 1
(byHKIMI HAa MOHOTOHHOCTh U SKCTPEMYMBI

4 [IpuMeHenre mpon3BOIHON K MCCIEAOBAHUIO 1
(hyHKIHMI HAa MOHOTOHHOCTD U KCTPEMYMBI

5 [IpumeneHnne nporu3BOIHON K UCCIIEA0BAHUIO 1
(yHKIHMI Ha MOHOTOHHOCTD U KCTPEMYMBI

6 [IpumeneHne nporu3BOIHOM K UCCIIEA0BAHUIO 1
(hyHKIMI Ha MOHOTOHHOCTh U SKCTPEMYMBI

7 Haxosxaenne HanOoJIbIIEro 1 HaMMEHBIIIEro 1
3HAYCHMS HENMPEPhIBHON (QYHKIIUHA HA OTPE3KE

8 Haxosxaenne HanOOJIbIIEro 1 HAaMMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHON (PYHKIIMH HA OTPE3KE

9 Haxosxaenne HanOOJIbIIEro 1 HAaMMEHBIIIETrO 1
3HAYEHUS HEMPEPHIBHON (PYHKIIMH HA OTPE3KE

10 Haxoxxaenre HanOoJIbIIEr0 U HAUMEHBIIETO 1
3HAYEHUS HEMPEPHIBHON (PYHKIIMH HA OTPE3KE

1 Haxoxaenre HanOoJIbIIET0 U HAUMEHBIIETO 1
3HAYEHUS] HEMPEPHIBHON (PYHKIIMH HA OTPE3KE

12 HaxoxaeHnre HanOoJIbIIEr0 U HAMMEHBIIIETO 1

3HA4YeHHUs] HEMPEPhIBHON (PYHKIIUN HA OTpE3Ke




[IpumeHeHre npou3BOIHOM JUIsl HAXOXKJICHUS

13 HaWJTy4Ilero perieHus B MPUKIIAIHBIX 3a/1a4ax

14 [IpumeneHre npou3BOIHOM JUIsl HAXOXKICHUS
HaWJTy4Ilero perieHus: B MPUKIIAIHBIX 3a/1a4ax
[IpumeHeHnre npou3BOIHOM ISl ONIPEACIICHUS

15 CKOpPOCTH U YCKOPEHHMS ITPOIIECCa, 3aAaHHOTO
dhopmynoit wim rpadpukoM
[IpuMeHeHne npou3BOIHOM ISl OIPEEICHUS

16 CKOPOCTH U YCKOPEHHMS TTPoIlecca, 3aAaHHOTO
dhopmymoit wim rpadpukoM

17 Kommosunus pyskmmit

18 Kommosumus ¢hyHKIui

19 Kommnosunus pyskmmit

20 ['eomeTrpuueckne 0Opa3bl ypaBHCHUN Ha
KOOPJAMHATHOW MIOCKOCTH

21 I'eomerpuueckne 0Opa3bl ypaBHCHUN Ha
KOOPJIMHATHOM IIJIOCKOCTH

99 Kontponbnas padota: "MccnenoBanue GyHKIHHA C
MOMOIIBIO TPOU3BOTHOMN"

23 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
MepBOOOPA3HBIX

24 [TepBooOpazubie nemeHTapHbIX GyHKIui. [IpaBuna
HaXO0XJICHUS MePBOOOPA3HBIX

o5 [TepBooOpaznbie nemeHTapHbIX GyHKIHU. [IpaBuna
HaXO0XJICHUS MePBOOOPA3HBIX

26 HNurerpain. I'eomeTpuyeckuii CMbICI HHTETpaja

97 Briuucnenue onpenenéHHOro HHTErpasia mno

¢dopmyne Herotona-Jleitbnuia




Beruucnenue onpenenéHHoro MHTerpaia 1o

28 ¢dbopmyiie Herotona-JIeiibauia

29 [IpumeneHne UHTErpaNa i HaXOXKACHUS
TUTOIIAJICH TUIOCKUX (UTYp

30 [IpumeHeHue nHTErpana s HaXoXKACHU 00bEMOB
reOMETPUIECKUX TeI

31 [Ipumeps! pemiennii AU pepeHnanbHbIX
YpaBHEHUU

32 [Ipumeps! pemennii AU pepeHnanbHbIX
YpaBHEHUU
MareMaTHuecKoe MOJISITMPOBAHUE PEATbHBIX

33 MIPOIIECCOB C MOMOIIBI0 I depeHInatbHbIX
YpaBHEHUU

34 Kontponbnas padota: "[lepBoobpaznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U
rpadguku

36 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U
rpadguku

37 Tpuronomerpudeckue GyHKINU, UX CBOMUCTBA U
rpadguku

38 Tpuronomerpuueckue GyHKLINHU, UX CBOIICTBA U
rpaduxu

39 Tpuronomerpuyeckue GyHKINHU, UX CBOIICTBA U
rpaduxu

40 OT100p KOpHEH TPUrOHOMETPUUECKUX YPaBHEHUH ¢

IIOMOIIIBIO TpI/IFOHOMCTpH‘ICCKOf/'I OKPY’KHOCTU




OT100p KOpHEH TPUrOHOMETPHUUECKUX YPAaBHEHUH C

4 [IOMOIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTU 1

42 OT100p KOpHEH TPUrOHOMETPHUECKUX YPAaBHEHUH C 1
[IOMOIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTU

43 OT100p KOpHEH TPUrOHOMETPHUECKUX YPAaBHEHUH C 1
MTOMOIIBI0 TPUTOHOMETPUUYECKON OKPY>KHOCTHU

44 Pemrenne TpuroHOMETpUYECKUX HEPABEHCTB 1

45 Pemrenne TpuroHOMeTpUYECKUX HEPABEHCTB 1

46 Pemrenne TpuroHoMeTpUYECKUX HEPABEHCTB 1

47 Pemrenne TpuroHoMeTpUYECKUX HEPABEHCTB 1
KonTponbnas pabora: "I'paduxu

48 TPUTOHOMETPUIECCKUX (PYHKITAMN. 1
Tpuronomerpuyeckre HepaBeHCTBA"

49 OcCHOBHBIE METOBI PEIIECHUS MOKA3ATEIbHBIX 1
HEPABCHCTB

50 OcCHOBHBIE METOBI PEILIECHUS IOKA3ATEIBHBIX 1
HEPABCHCTB

51 OcHOBHBIE METOBI PEILICHUS IIOKA3aTEIIBHBIX 1
HEPABEHCTB

52 OcHOBHBIE METOBI PEILIEHUS [IOKA3ATEIbHBIX 1
HEPABEHCTB

53 OCHOBHBIE METO/IbI pelIeHHs JIorapu(PMUUECKUX 1
HEPABEHCTB

54 OCHOBHBIE METO/IbI pelIeHHs JIorapu(PMUUECKUX 1
HEPABEHCTB

55 OCHOBHBIE METO/IbI pelIeHHs JIorapu(pMUIECKUX 1

HCEPaBCHCTB




OCHOBHBIE METO/IbI pEIIEHHS JIOTapUPMUUECKUX

56
HEPABEHCTB

57 OCHOBHBIE METO/IbI PEILIEHUS UPPAIMOHATbHBIX
HEPABEHCTB

58 OCHOBHBIE METO/IbI PEILIEHUS UPPAIIMOHATbHBIX
HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILIEHUS UPPALMOHATIBHBIX
HEPABEHCTB

60 OCHOBHBIE METO/IbI PEIIEHUS HpPAIIMOHATbHBIX
HEPaBEHCTB

61 I'padmyeckue MeToap! pereHus: HpparoHaIbHbIX
YpaBHEHUU

62 I'padmyeckue MeToab! peleHus: UpparoHaIbHbBIX
YpaBHEHUU

63 I'padmyeckue MeToap! peleHus: moKa3aTeIbHbBIX
ypaBHEHUU

64 I'padmyeckue MeToapl peleHus MoKa3aTelIbHbIX
HEPaBEHCTB

65 I'padmyeckue MeToab! pemeHus JIorapupMUIeCcKIX
ypaBHEHUU

66 I'padmyeckue MeToab! pemeHus JIorapupMUIeCcKIX
HEPaBEHCTB

67 I'paduueckue MeTo bl pelIeHNs J0rapuPMHUUECKUX
HEPABEHCTB

68 I'padrueckue MeTOIbI peLIeHHs TOKa3aTeIbHBIX U
Jorapu(MUIECKUX ypaBHEHUN

69 I'padrueckue MeTOIbI peLIeHHUs TOKa3aTeIbHBIX U

sorapu(pMUUECKUX ypaBHEHUN




I'padmyeckue MeToAbl pelIeHUs TOKa3aTeIbHBIX U

70 Jorapu(pMUICCKIX HEPABCHCTB

71 I'paduueckue MeTOIBI pEeICHHS TOKA3aTEeIbHBIX U
Jorapru(pMUIECKIX HEPABCHCTB

79 KonrtponsHas padora: "MppanuonanbHeie,
MOKa3aTebHbIE U JIOTapu(pMUUECKHE HEPaBEHCTBA"
KommnekcHsie uncna. Anrebpandeckas u

73 TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIUIEKCHOT'O YHCIIa
KommnekcHsie uncna. Anrebpandeckas u

74 TpUTrOHOMETpHUecKas (hOPMBI 3aIUCU
KOMIUIEKCHOT'O YHCIIa

75 Apudmernueckue onepanuy ¢ KOMIICKCHBIMU
qHCcIaMU

76 Apudmernueckue onepanuy ¢ KOMIICKCHBIMU
qucIaMu

77 N300pakeHne KOMIUIEKCHBIX YUCeN Ha
KOOPJAMHATHOH IJIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCeN Ha
KOOPJAMHATHOH IJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIUIEKCHOT'O YHcia

80 ®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIUIEKCHOTO YHUCIIa

81 [IpumeHeHre KOMIUIEKCHBIX YACEN IS PELICHHUS
(U3NYECKUX U TEOMETPHUECKUX 3a1a4

82 Konrpomnbhas padora: "KommuiekcHsie yncia”

83 HatypanbHble u nensle yncna




84

Harypanbnsle u 1iensie yncia

85 [IpuMeHeHnne npu3HaKOB ACIIUMOCTHU LEIbIX YUCEI

86 [IpumeHeHne NpU3HAKOB AETUMOCTHU LEJIbIX YUCEI

87 [IpuMeHeHnne npu3HaKOB JEIUMOCTHU LEbIX YUCEI:
HOJ u HOK

88 [IpuMeHeHne npru3HaAKOB JEIUMOCTHU LETBIX YUCEIT:
HOJl u HOK

89 [IpuMeHeHne npu3HAKOB JEIUMOCTHU LETBIX YUCEIT:
OCTaTKH 10 MOJYJIIO

90 [IpuMeHenne nMpru3HAKOB JEITUMOCTH 1ETBIX YUCET:
OCTaTKH 10 MOJYJIIO
[IpumeHeHne NpU3HAKOB ACTUMOCTHU LENbIX YUCEIL:

91 anropuT™ EBKimaa nmst pemenus 3a1a4d B MelTbIX
quciax

92 Kontponbnas padota: "Teopus menbix uncen"

93 CucreMa ¥ COBOKYIHOCTh YPaBHEHU.
PaBHOCHIIbHBIE CHCTEMBI I CUCTEMBI-CIIEJICTBUS

94 CucreMa 1 COBOKYIHOCTh YPaBHEHUM.
PaBHOCHIIbHBIE CHCTEMBI M CUCTEMBI-CIIE/ICTBUS

95 OcHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEW palliOHAIbHBIX YPaBHEHUN

96 OcCHOBHBIE METO/IBI PEILIEHUSI CUCTEM U
COBOKYITHOCTEW HPPALMOHANLHBIX YpaBHEHUI

97 OcCHOBHBIE METO/IBI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX YPaBHEHHIA

08 OCHOBHBIE METO/IBI PEIICHUSI CUCTEM U

COBOKYHHOCTCﬁ IIOKa3aTCJIbHbBIX ypaBHeHI/Iﬁ




OcHoBHEIC MCTOABI PCIICHUA CUCTCM U

% COBOKYITHOCTEH JIorapu(PMHUSCKUX YpaBHEHHIMA

100 OCHOBHBIC METOJIBI PEIICHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(PMHUSCKUX YpaBHEHHIA
[IpuMeHeHHe CUCTEM K PEIICHHIO MAaTeMaTHYECKUX

101 3a7a4 ¥ 3a/1a4 U3 Pa3InIHbIX 00JIaCTe HAYKH U
peaTbHOM KU3HU, HHTEPIIPETAIHS TOJTYICHHBIX
pe3yIbTaToB
[IpuMeHeHHe CUCTEM K PEIICHHIO MAaTeMaTHIECKIX

102 3a7a4 ¥ 3a/1a4 U3 Pa3InIHbIX 00JIacTe HAYKH U
peaTbHOM JKU3HU, HHTEPIIPETAIHSI ITOJTYICHHBIX
pe3yIbTaToB
[IpumeHeHre HEpaBEHCTB K PELICHUIO

103 MaTeMaTHYeCKHX 3aJa4 U 3a]a4 U3 pa3IndHbIX
obracTeit HayKu U pealbHOW KU3HH,
MHTEpPIpETAIH TOJTYYSHHBIX PE3yIbTaTOB
Kontposnbnas padota: "CuctemMbl palliOHaIbHBIX,

104 HPpAIMOHAIBHBIX TIOKA3aTeIbHbIX U
Jorapu(MUIecKuX ypaBHEHUN"

105 PannonanbeHble ypaBHEHUS C TapaMeTpaMu

106 PanmonanbHbIC HEPABEHCTBA C TTapaMETPaMHU

107 PanrioHanbHbBIE CUCTEMBI € ITapaMeTpaMu

108 WppatmonansHble ypaBHEHHsI, HEPABEHCTBA C
napaMmeTpamu

109 HppannonaibHbIe CHCTEMBI ¢ TapaMeTpaMu

110 [TokazarenpHBIC ypaBHEHUs, HEPABEHCTBA C
napameTpamu

111 IlokazarenbHbIE CUCTEMBI C TApAMETPAMU




Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C

112 1
napameTpamMu

113 Jlorapugmmuueckie CUCTEMBI ¢ TapaMeTpaMH 1

114 TpuroHomeTpudecKkre ypaBHEHHs C TapaMeTpaMu 1

115 TpuroHomeTpudecKre HEPABEHCTBA C TapAMETPAMHU 1

116 TpuroHomeTpudecKre CUCTEMBI € ITapaMeTpamMmu 1
[TocTpoenne u ucciae10BaHNe MaTEMaTHYECKIX

117 MOJIEJIEN peabHbIX CUTyaluii C TOMOILBIO 1
YpaBHEHHUH € ITapamMeTpamMmu
[TocTpoenne u MccaeroBaHNE MaTEMaTHYECKIX

118 MOJIENIEN PEATbHBIX CUTYaIlU C MOMOILBIO CUCTEM 1
YpPaBHEHUI ¢ mapameTpaMu
[TocTpoenue u uccienoBaHre MaTeMaTHYECKUX

119 MOJICJICH peabHBIX CUTyaIlui C TTIOMOIIBI0 CUCTEM 1
YpPaBHEHUH C MapameTpaMu

120 Kontponbnas padota: "3agauu ¢ mapamerpamu" 1

121 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3allus 3HaHUI: 1
"YpaBuenus"

122 [ToBTOpeHue, 06001IeHNE, cCCTeMaTH3allus 3HAHUI: 1
"VpaBuenus"

123 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3allvs 3HAHUI: 1
"VpaBHuenus. CucreMbl ypaBHEHHM"

124 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3allvsl 3HAHUI: 1
"HepaBencrsa"

195 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3allusl 3HAHUI: 1
"HepaBencrsa"

126 [ToBTOpeHue, 06001IIeHNE, CHCTEeMaTH3allMs 3HAHUI: 1

"HepaBencrsa"




[ToBTOpenue, 0600IIeHNE, CUCTEMAaTU3AIUs 3HAHUI:

127 " . " 1
[IpousBoHas U €€ MpUMEHEHNE

128 [ToBTOpEeHUE, 0600MIEHNE, CHCTEMAaTH3allUsT 3HAHUH: 1
"[IpousBonHas u e€ npumeHeHue"

129 [ToBTOpeHue, 00o0IIEHNE, CHCTEMAaTH3aIUs 3HAHUNA: 1
"[IponsBonHas u e€ npumeHeHue"

130 [ToBTOpeHnue, o6o0IIeHNEe, CHCTEMAaTH3aIUs 3HAHUI 1
"NuTerpan u ero npuMeHexue"
[ToBTOpeHue, 06o0IIeHNEe, CHCTEMATH3aIUs 3HAHUI

131 "®yHkuun" 1
[ToBTOpeHuUe, 0000IIEHNE, CHCTEMATH3aITUs 3HAHNMN

132 "®yHkuun" 1
[ToBTOpeHue, 06o0IIeHNEe, CHCTEMAaTH3aIUs 3HAHWUI

133 "®yHkuun" 1

134 Hrorosas koHTpoJbHAs paboTa

135 Hrorosas xouTpoibHas padora

p p
136 [ToBTOpEeHuUEe, 0600IIEHNE, CHCTEMATH3AIINS 3HAHUN
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Maremaruka. Anre6pa 1 Hayana MaTeMaTUYecKoro aHaiausa, 10 kimacc/
Mep3snsik A.I'., Homuposckuii 1. A., [TonsikoB B.M.; non penakuueit
[Togonbckoro B.E., O61miecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-I'PA®»; AkiinonepHoe oOI111ecTBO
«3narenscrBo «lIpocBemenue»

* Maremaruka. Anre6pa u Hayana MaTeMaTUYecKoro anaiausa, 11 kmacc/
Mep3snsik A.I'., Homuposckuii JI.A., [ToasikoB B.M.; nox penakuueit
[Togonbckoro B.E., O61mecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-I'PA®y»; AkiinonepHoe o011ecTBO

«I/I?),ZIaTeJII)CTBO ((HpOCBCHICHI/IC»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Mertoaudeckue pekomeHaauu K yueOHuky A. I'. Mepainska, 1. A.
Homuposckoro, B. b. ITonsikoBa “Marematuka: anreOpa v Hayana
MaTeMaTHUYECKOTO aHan3a, reoMeTpus: Airedpa v Hadajna MaTeMaTUYeCKOro

aHanuza”, 2-e¢ u3Janue, crepeotunHoe, Mockaa, «IIpocsemenue» 2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



1. https://resh.edu.ru/subject/51/10/
2.https://resh.edu.ru/subject/51/11/

3.https://math-ege.sdamgia.ru/
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