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[TOACHUTEJIBHAA 3AIIMCKA

YueOHblit Kypc «AnreOpa u Hayajsa MaTeMaTHYeCKOTO aHAJIM3ay» SIBISICTCS ONHUM M3 Hauboiee
3HAYMMBIX B INPOrpaMMe CpelHero oOmero oOpa3oBaHUs, MOCKOJIBKY, C OIHOH CTOPOHBI, OH
o0ecrieunBaeT HHCTPYMEHTAIBHYIO 0a3y Ul M3yYCHHS BCEX €CTECTBEHHO-HAyYHBIX KypCOB, a C
Jpyroil CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUIEHUE O0YyYaOUINXCsS Ha YPOBHE,
HEOoOXOIMMOM JUTS OCBOSHHS HHPOPMATUKH, O0IIeCTBO3HAHHS, ICTOPHH, CJIOBECHOCTH U APYTUX
TUCUMIUIMH. B paMkax JaHHOTO yuyeOHOro Kypca oOydYaroluecsl OBJIA/IEBAalOT YHHBEPCAIbHBIM
S3BIKOM COBPEMEHHOM HayKH, KOTOpas (OpMYyIHpYEeT CBOM IOCTHIXKCHHUS B MaTeMaTH4eCKOH

dbopme.

VYueOHsIi Kypc anreOpsl 1 Hadal MaTeMaTUIEeCKOTO aHAIM3a 3aKJIaIbIBACT OCHOBY JUIS yCIIEIIHOTO
OBJIQJICHUS 3aKOHAMU (PU3UKHU, XUMUH, OMOJIOIHH, TIOHUMAaHUSI OCHOBHBIX TEHJICHUUN Pa3BUTHUS
SKOHOMUKH U OOILECTBEHHOM KU3HU, I103BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOJIB30BaTh UX JUIS aJbHEHIIEro 00pa3oBaHUs U B
IIOBCEJIHEBHOM JXKu3HU. B TO ke Bpems oBinajgeHHe aOCTPaKTHBIMM M JIOTUYECKH CTPOTMMHU
KOHCTPYKIMSIMH ~aireOpsl M MareMaTHYeCcKOro aHajlu3a pa3BUBAET YMEHHUE HAXOOUTh
3aKOHOMEPHOCTH, 000CHOBBIBaTh UICTUHHOCTb, JI0Ka3bIBaTh YTBEPKIACHUSI C IOMOILIbIO HHAYKLIUN
U paccyX/aaTh AEIYKTUBHO, UCIOJIb30BaTh 000OIEHNE M KOHKPETU3alUIo, abCTparupoBaHue u
aHaJIOTHIO, POPMHUPYET KPEaTUBHOE ¥ KPUTHIECKOE MBIIIIICHHE.

B xone n3ydenus yueOHoro kypcea « Anredpa v Hayajla MaTeMaTHY€CKOro aHalln3a» 00yJaroiuecs
NOJY4aloT HOBBIA ONBIT pELICHUs NPUKIAJHBIX 3a7a4, CAaMOCTOSTEIBHOIO MOCTPOEHUS
MaTEMaTU4YECKUX MOJENIEN peallbHbIX CHTyallud, WHTEPIPETAlNN IOJy4YCHHBIX PpEIICHUM,
3HAKOMSATCS C IPUMEpPaMU MaTeMaTHUYECKUX 3aKOHOMEpPHOCTEH B MPHUPOE, HayKe U UCKYCCTBE, C
BBIJIAIOIIMMUCS MaTEMAaTHUYECKUMHU OTKPBITUSMHU U UX aBTOPaMHU.

Y4eOHbIi Kypc 001aJaeT 3HaYUTENIbHBIM BOCIIUTATEIbHBIM MOTEHLIUAIOM, KOTOPBII peanusyercs
Kak 4yepe3 yueOHbII MaTepual, CllocoOOCTBYIOMIMMI (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUSI, TaK
U yepe3 crneunpuky ydyeOHOHW AeATeNbHOCTH, TpeOyrouled MpOJOKUTENbHOW KOHLIEHTPALUU
BHHUMAaHUsl, CAMOCTOSTEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJYUYEHHBIN PE3YNIbTaT.

B ocHoBe METOAUKH O6y'—IeHI/I$I anre6pe 1 HadajJdlaM MaTr€MaTH4YCCKOTO aHajiku3a JICKUT
JE€SATEIbHOCTHBIN MMPUHIUIT 06y‘-ICHI/I$I.

B crpykrype ydeOHOro Kypca «Anredpa W Hauajga MaTeMaTHYECKOTO aHaIN3a» BbIIEICHBI
CICAYIOMMUE COACPKATCIbHO-MCTOANYCCKHUEC JIMHHUU: «Yucna u BBIYHCIICHUS, ((CDYHKHI/II/I )51
rpaduxuy, «YpaBHEHHUS U HEpaBeHCTBay», «Havana maremaTnueckoro aHanmusa», « MHOXeCTBa U
Jorukay. Bce ocHOBHBIE copepKaTeIbHO-METOANMYECKIE TUHUH U3Y9al0TCsS Ha TPOTSHKEHUH JIBYX
JeT oOydeHHsl Ha yPOBHE CpeHero o01ero oopa3oBaHusi, €CTECTBEHHO JOMOJHSS IPYT Ipyra u
MOCTETICHHO HACHIIAsCh HOBBIMH TeMaMU U pasfenaMu. JlaHHBIA ydeOHBIH Kypc SBISETCS
HHTECIPAaTUBHBIM, ITOCKOJIBKY O6’BGJII/IHSIGT B cebe COACPKAHUEC HECKOJBKHX MAaTEMaTHUYCCKHX
TUCITUILIIMH, TaKUX KakK anredpa, TPUTOHOMETPHsI, MaTeMaTUIECKUN aHAIIU3, TeOpUs MHOXKECTB,
MaTeMaTuveckas Jioruka u apyrue. [lo mepe Toro kak oOydaromuecs OBIIJeBarOT BCE Oolee
MIMPOKMM  MaTEeMAaTHYECKUM  almapaToM, Y HHX IIOCIIEIOBaTelbHO (opMHpYyeTcs U



COBEPUICHCTBYETCSI YMEHHUE CTPOUTH MareMaTHUECKYIO0 MOAEb pEalbHON CUTyalluH, IPUMEHATh
3HAaHUS, TOJNYyYEeHHBIE IPH M3YYEHUH Yy4eOHOro Kypca, i pPEIICHHs CaMOCTOSTEIbHO
chopMyIupOBaHHOM MaTeMaTUYECKOHN 3aja4Ml, a 3aTeM UHTEPIPETUPOBATH CBON OTBET.

ConepkarenbHO-MeToiMYecKass JTuHUS «Yucna M BbIUMCICHHS» 3aBepiiaeT (opMUPOBaHUE
HABBIKOB UCTIOJIB30BaHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOe OBUIO HAYaTO HA YPOBHE OCHOBHOTO
obuiero obpazoBanus. Ha ypoBHe cpeanero oOuiero oopazoBaHusi oco0oe BHUMaHHUE YAETISETCS
(OpMUPOBAHUIO HABHIKOB PAIIMOHATHHBIX BBIYUCIICHUH, BKIIOYAIOIINX B ceOs MCIOIB30BaHUE
pa3auuHbIX (OpM 3amUCH YHUCIIa, YMEHHUE JelaTh MPHUKUAKY, BBINOJHATH NPHOMMKEHHBIC
BBIUMCJICHMSI, OIICHUBATh YMCJIOBBIC BBIpaKEHUS, paboTaTh ¢ MareMaTHUYE€CKHMMH KOHCTAHTAMHU.
3HaKOMBIE 00yUYaIOIUMCSI MHOKECTBA HATYPAIBHBIX, LEbIX, PAMOHABLHBIX U JEHCTBUTEILHBIX
yycen JOINOJHSIOTCA MHOXECTBOM KOMIUIEKCHBIX YMCENl. B KaxIOM U3 3THUX MHOXECTB
paccMaTpuBaIOTCSl CBOWCTBEHHbIE €My clienu(puYecKue 3a7adl U OIlepaluu: JeJIECHUE Hallelo,
OTIEpPUPOBAHNE OCTATKAMH Ha MHOXKECTBE IEJBIX YHCEJ, 0COOBIC CBOMCTBA pAIMOHAIBHBIX U
UPpALMOHANIFHBIX YHCEll, apu(METUUECKHUE ONEPalNU, a TAK)KE U3BIICUCHHUE KOPHS HAaTypaJbHOMN
CTEIIEHN HAa MHOXXECTBE KOMIUIEKCHBIX 4YMcel. bilarogapss mocieqoBaTelbHOMY PpPacIIUPEHUIO
KpyTa HCIOJIb3yEMbIX YHCENT M 3HAKOMCTBY C BO3MOXXHOCTAMM HMX IPUMEHEHUS JUIsl PELEHUs
pa3UYHbIX 3a7a4 (HOPMHUPYETCS NMPEACTABICHUE O €IUHCTBE MAaTEMAaTUKU KaK HAyKH U €€ poJiu B
MOCTPOEHUH MOJIETIEH peaabHOro MUpPa, HIMPOKO UCTIONB3YIOTCS 0000IIeHNe 1 KOHKPETH3AIHS.

JIlunus «YpaBHEHUS U HEPaBEHCTBA» pealn3yeTcs Ha MPOTSHKEHUH BCEro oOydyeHMs Ha ypOBHE
cpeaHero oOuiero odpa3oBaHUsi, MOCKOJIbKY B KaXI0oM paszene IIporpaMmsbl mperycMOTpeHO
pelIeHre COOTBETCTBYIOIIMX 3adad. B pesynprare oOydaromiuecs OBIAJEBAIOT Pa3IMYHBIMU
METOJaMH PELICHHs] pallMOHAIBHBIX, UPPALlMOHAIBHBIX, MOKA3aTEIbHBIX, JOrapuPpMUUECKUX U
TPUTOHOMETPUUYECKUX YPABHEHMH, HEPAaBEHCTB M CHUCTEM, a TaKXKe 3aJay, COoJAeprKaIux
napamerpsl. [lonydyeHHble YMEHMS HIMPOKO HCHOJB3YIOTCS MpPHU HCCIENOBAaHUU (QYHKIHUI C
MIOMOIIBIO TPOU3BOTHOM, ITPH PELICHNH MTPUKIIAHbIX 33/1a4 U 331a4 Ha HaX0XKJIeHHe HauOOobIINX
Y HaMMEHbUIMX 3HaueHui (yHkiuu. J[aHHas conmeprkarenbHas JIMHUS BKIIIOYAET B ceOs Takxke
(dbopMHUpOBaHUE YMEHUI BBINOJIHATH Pacd€Thl MO GopMyiaaM, Npeodpa3oBaHMs PalMOHAIbHBIX,
UPPALMOHATIBHBIX U TPUTOHOMETPUUECKHX BBIPAKEHUHM, a TaKKe BBIPAXKEHUH, COIAEpKaIIMX
cTernieHd W Jjorapudmel. braromaps wu3ydeHuro anreOpauyeckoro marepuana IMPOUCXOAMUT
JanbHelee pa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOIO MBINUICHHUS OOy4YaroLIuXcs,
(GbopMUPYIOTCS HABBIKM JEIyKTUBHBIX pPAcCyKIEHHH, pabOThl C CHUMBOJBHBIMH (hopMamu,
NpEeACTaBICHUs] 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BHJIE PAaBEHCTB M HEpaBeHCTB. Anredpa
npearaeT 3¢(EeKTUBHBIE HHCTPYMEHTBI JJISl pEHICHHs TPAKTHUYECKUX M €CTeCTBEHHO-HAayUHbIX
3a/1a4, HaJITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK s13bIKa HAyKH.

ConepxarenbHO-MeToAnYecKast TUHUS « DYHKIUN U IpadUKU» TECHO MEPEeryIeTaeTcs C IpyruMu
JUHUSAMH y4e0HOTO Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 331a€T MOCIIE10BaTeIbHOCTD U3yUEHUs
Matepuana. M3yueHue cTeneHHoM, Moka3aTenbHOM, JJOrapuMUIecKol U TPUTOHOMETPUUECKHUX
(byHKIUI, X CBOWCTB M TrpadUKOB, MCHONb30BaHUE (YHKUMI Ui pELIeHUs 3a4ad U3 JIPYyTux
y4eOHBIX PEIMETOB U PEATbHOM KU3HU TECHO CBSI3aHO KaK C MaTeMaTUYeCKUM aHaJIN30M, TaK U
C peleHrneM ypaBHeHUI U HepaBeHCTB. [Ipu 3ToMm Gosnbiioe BHUMaHME yaenseTcst GOpMUPOBAHUIO
YMEHUS BBIpaXkaTb (HOpMyJIaMH 3aBHCHMOCTH MEXIY Pa3IUYHbIMU BEJIWYMHAMH, HUCCIIEA0BAaTh
NOJy4YeHHbIe (PYHKIMH, CTPOUTH UX Ipaduku. MaTtepuai 3Toi coaep KaTelbHONW JIMHUN HalelIeH



Ha pa3BUTHUC yMeHI/Iﬁ M HABBIKOB, IMO3BOJIAIOMIUX BbIpaKaTb 3aBUCHUMOCTU MCIKAY BCIIMUWMHAMU B
pa3nuaHOi popme: aHANWTHUYECKOH, Tpadudeckoi M cioBecHOW. Ero msyueHue crmocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBILIUICHUS, CHOCOOHOCTH K OOOOIICHHI0O M KOHKPETHU3AlHH,
WCIIOJIb30BAaHUIO aHAJIOTHIA.

ConepxarenbHast suHHS «Hawana wMaTemarmueckoro asHaiau3a» II03BOJSIET CYLIECTBEHHO
pACIIMPUTH KPYT KaK MaTeMaTHIECKUX, TaK ¥ IPUKJIQJHBIX 33/1a4, TOCTYITHBIX 00yYJarOIMCS, TaK
KaK y HUX TOSBISETCS BO3MOXXHOCTb CTPOUTH TPAPUKH CIOXKHBIX (YHKIUH, ONpeAessTh HX
HauOOJIbIIINE U HaUMEHBIIIHNE 3HA4YCHHA, BBIYHMCIIATH IIIOIIAAN (I)I/II‘yp 1 00BEMEI TCJI, HAXOOUTh
CKOpPOCTM U YCKOpeHHsl mporeccoB. [laHHas coxeparenbHas JMHHAS OTKPBHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUA MATECMATUICCKUX MOI[GJIefI PCalIbHBIX CI/ITyaLII/If/’I, IIO3BOJIACT HAXOAUTH
HaWjIydllee pEelIeHHE B IPHKJIAJAHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMHUYECKHUX, 3ajadax.
3HAKOMCTBO C OCHOBAMM MAaT€MAaTHYECKOI'O aHaju3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(OpMaTbHO-JIOTHYECKOTO M KPEaTUBHOTO MBIIUICHUS, (POPMHPOBAHUIO YMEHUH pacrio3HaBaTh
IpPOSIBJICHUsS] 3aKOHOB MaTreéMaTUKU B HayKe, TEXHUKE M HcKyccTBe. OOywaromuecss y3HaKT O
BbIAAIOMIUXCA PE3YJIbTaTax, IMOJTYYCHHBIX B XOAC PA3BUTHA MATCMATHKKU KaK HAYKH, W 00 ux
aBTOpax.

CO,I[ep)KaTeJ'IBHO-MCTOI[I/I‘leCKaSI muHuS «MHOXKECTBA M JIOTHKA» BKJIIOYAeT B ceOs DIEMEHTHI
TCOpHUU MHOXCCTB U MaTeMaTUYCCKOl JIOTHKH. TeOpeTI/IKO-MHO)KCCTBeHHI)IC MMpeaACTaBJICHUA
IMPOHU3BIBAKOT BECh KYpPC IIKOJILHOM MaTeMaTUuKH U npeajiararoT Hauboee yHI/IBepcaHBHLIﬁ SA3BIK,
O6T>€I[HH$II-OH.IPII>1 BCC pas3aciibl MarCMaTuKu H eé HpHJ’IO)I(GHPIfI, OHH CBA3BIBAIOT PA3HLBIC
MAaTCMaTUYCCKUC OUCHUINIMHBI W HX IMPUIOXKCHHA B CIUHOC IICJIOC. HOBTOMy Ba’)XHO JaThb
BO3MOXHOCTD o6yqa10meMyc;1 IOHUMAThb TeOpeTI/IKO—MHO)I(eCTBeHHHﬁ SA3BIK COBpCMeHHOI\/'I
MAaTCMAaTUKN U UCIIOJIB30BaTh €ro AJid BBIPAXKCHUA CBOUX MBICJICH. I[pyrHM BAXXHBIM IPU3HAKOM
MAaTCMATUKHU KaK HayKu CJICAYCT IPU3HATDH CBOﬁCTBeHHYIO en CTPOroCThb 000OCHOBaHHI H
CJIICOOBAHUC Ol'Ipe)IeJ'IéHHLIM MpaBUJIaM IMMOCTPOCHUA AOKA3aTCIILCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTEeMaTUYECKON JIOTHKH CHOCO6CTByeT PAa3BUTHUIO JIOTUYCCKOI'0 MBIIIJICHUA 06yqa}01u1/1xcs[,
IMMO3BOJIACT UM CTPOUTH CBOU PACCYKIACHUA HAa OCHOBC JIOTUYCCKHUX TIPpaBUII, (I)OpMI/IpyeT HaBBIKHU
KPUTHYCCKOTO MBIIIIJICHUS.

B yueGHOM Kkypce «Anrebpa M Hayala MareMaTUYECKOTO aHaju3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYEeCKOTO MOJAETUPOBAHUS, KOTOpbIE TPU3BAHBI CIOCOOCTBOBATH (OPMHUPOBAHUIO
HABBIKOB TIOCTPOCHHSI MOJICIICH PEeaTbHBIX CHUTYAIlMi, UCCIICOBAHUS ITHX MOJIEICH ¢ TTIOMOIIBIO
amnmapara anreOpsl ¥ MaTeMaTHYeCKOro aHaju3a, WHTEPIPETAIIUH ITOJYICHHBIX PE3YJIBTaTOB.
Takue 3amaHus BIUIETEHBI B KaXAbIH W3 pa3lelioB MPOrpaMMBbI, MOCKOIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIOIB3YyeTCS IS PEeIIeHUs TPUKIAAHBIX 3amad. [lpu pemenun
peaNbHBIX MPAKTUYECKUX 3a/1a4 00yJaroIIuecs pa3BUBalOT HAOMIONATeTbHOCTh, YMEHNE HAXOAUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCIOIB30BaTh aHAJIOTHIO, 0000MaTh M KOHKPETH3UPOBATh
npobnemy. JlesTenpbHOCTP 1O (OPMHUPOBAHHMIO HABBIKOB pEIICHUS NPHUKIAIHBIX —3a1ad
OpraHM3yeTcsi B TMpolecce H3Y4YeHHs] BCeX TeM YydeOHoro Kkypca «AnreOpa ©u Hadana
MaTEeMaTHIEeCKOTO aHAIIN3a).

Ha msyuenue ydyeOHOro Kypca «Anredpa v Havajaa MareMaTHYeCKOTO aHaJIN3a» OTBOAUTCS 272
gaca: B 10 kiacce — 136 gacoB (4 gaca B Hezeno), B 11 kmacce — 136 yacos (4 yaca B HEJIEIIO).



COLAEPXAHUE OBYUEHUA

10 KJIACC
Yucna 1 BEIUUCIEHUSA

Panmonanbupie uucina. OOBIKHOBEHHBIE W JCCATUYHBIE JPOOH, MPOIEHTHI, OECKOHEYHBIC
nepuoanyeckue podu. Ilpumenenue qpobdeii 1 NpoIeHTOB ISl PeICHUs MPUKIAIHbIX 3a/1ad U3
Pa3JIMYHBIX OTPACIIEl 3HAHUI U PEAIbHOW JKU3HH.

JeiicTBuTenpHbIC YKcaa. PaninonansHble U UppalvoHaIbHbIC YHCa. Apr(MeTHIeCKHUe onepaliu
C IeWCTBUTENBHBIMU Y cIaMU. Moayib IeHCTBUTEIBLHOTO YKcia U ero cBoiicTsa. [IpubnmxEnnele
BBIUNCJICHMS], IPaBUJIa OKPYIVICHMS], IPUKUIKA U OLICHKA Pe3yJIbTaTa BEIYUCICHUMN.

Crenensb ¢ nenbiM nokasareneMm. bunom Hetotona. VMcnons3oBanue nmoaxoasmiei popMel 3anucu
JIEMCTBUTEIIBHBIX YNCEI JJIs PEUICHUS IPAKTUYECKHUX 3a/1a4 U NIPEACTaBICHUS JAHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOMCTBA.

Crenens c paluOHAJIbHBIM IIOKA3aTCIICM H eé CBOﬁCTBa, CTENEeHb C JCHCTBUTEIbHBIM
IIOKa3aTCICM.

Jlorapudwm uncna. Croiicta jorapudma. JlecsaTuaHbie U HATYpabHBIC JOorapru(MEIL.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YMHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC U
apPKTaHI'€HC YHCIIOBOIO apryMEHTA.

YpaBHeHI/IH " HECPABCHCTBA

ToxxaecTBa M TOXIECTBEHHBIE MpeoOpa3oBaHusl. YpaBHEHUE, KOPEHb ypaBHEHUs. PaBHOCHIIbHBIE
ypaBHEHUS U ypaBHEHUs-CeICTBHA. HepaBeHCTBO, perieHrne HepaBeHCTRa.

OcHOBHBIE METOABI pPEIIEHUs LENbIX U JPOOHO-pAllMOHAJIBHBIX YpPaBHEHUH M HEpPaBEHCTB.
MHorouneHsl OT OJHON NIEPEMEHHOMN. [lefieHne MHOTrOuIeHa Ha MHOTOUJIEH ¢ OcTaTkoM. Teopema
be3y. MHorouneHnsl ¢ neasiMu kodpduunuentamu. Teopema Buera.

[TpeoOpa3oBaHMs YUCIOBBIX BEIPAXKEHUH, COAEPIKALINX CTEIIEHH U KOPHH.

HppauronanbHble ypaBHeHUS. OCHOBHBIE METO/IbI PEIIEHNS HPPALMOHAIBHBIX YPAaBHEHHM.
ITokazarenbpHbBIE YPaBHCHUA. OcHOBHEBIE MCTOABI PCIICHHA MMOKA3aTCIIbHBIX ypaBHeHHﬁ.
[TpeoOpazoBanue BeIpaXXEHUMN, COAEpKAIIUX JIOTaPUPMBIL.

Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEILIEHUS JIOrapu(PMUUECKUX YPaBHEHHH.

OcHoBHble  TpuroHomerpuueckue  ¢opmynsl. [IpeobpazoBaHue  TPUTOHOMETPUUYECKUX
BBIPAKECHUM. PellieHne TpUroHOMETpUIECKUX YPAaBHEHHMN.

Pemenne cucrem JIMHEMHBIX ypaBHEHUW. Marpuna CHCTEMBl JIMHEHHBIX YPaBHEHHM.
Onpenenurenbs MaTpUlbl 2X2, €ro reoOMETPUYECKHd CMBICI M CBOWMCTBA, BBIUYHUCICHHE €r0
3HAYEHMsI, IPUMEHEHUE ONPEACIIUTENS JUIsl PELLIEHUS] CUCTEMBI JIMHEWHBIX YpaBHEHU. Pemenne



MIPUKIIAJHBIX 3a/1a4 C IIOMOLIBIO CUCTEMBI JIMHEHHBIX yYpaBHEeHHH. lccienoBanue nocTpoeHHOU
MOJIEJIU C TIOMOLIBIO MAaTPUL] U ONIPEACIIUTEIIECH.

ITocTpoeHne MareMaTU4eCKMX MOJENEW pealbHOM CUTyalluM C IIOMOLIbIO YPaBHEHUM U
HepaBeHCTB. [IpyuMeHeHne ypaBHEHUI 1 HEPABEHCTB K PEIIEHUI0 MaTEMAaTHYECKUX 3a/1a4 U 3a1a4
U3 PA3MUYHBIX 00JacTeil HAYKHU U pPEabHOM KU3HH.

OyHKUIUHU U TpaduKu

@ynkuus, crnocoOsl 3aganus GyHKiuu. B3anmuo obpatabie GyHKImu. KoMmo3sunus ¢yHKITHIA.
I'paduk Gynkmuu. DnemMeHTapHbIe TpeoOpa3zoBaHus rpa@uKoB QYHKITUH.

OOGnacte omnpesneneHus U MHOXECTBO 3HadeHuUM (yHkuuu. Hymu ¢yskuuun. IlpomexyTku
3HAKOMOCTOSIHCTBA. UE€THBIe W HeuéTHhle QyHKIMH. [leproanyeckue ¢ynkumu. [TpomexyTku
MOHOTOHHOCTH (D)yHKLIMH. MakcuMyMbl 1 MUHUMYMbl QyHKIuH. Haubosbliee 1 HauMeHbIlee
3Ha4YeHUS PYHKIMH HA TIPOMEKYTKE.

JluneliHasi, KBajpaTU4Has W APOOHO-THMHEHHAas (QYyHKIUH. DJIEMEHTAapHOE HCCIECJOBaHUE H
HOCTPOCHUE UX I'PaHKOB.

CrenenHas pyHKIUS C HATypalIbHBIM U LIeTbIM Noka3areneM. EE cBoiicTBa u rpaduk. CBoiicTBa u
rpaduK KOPHS N-0i CTETeHU KaK (PyHKIIUH 0OpaTHOW CTETIEHHU C HAaTypaJIbHBIM MIOKA3aTeIIeM.

[TokazarenpHass u norapudmuyeckass (QyHKIUH, WX CBOMCTBa M rpaduku. Mcmonb3oBanue
rpa¢ukoB (GYHKUUH JUIs pelICHUs] ypaBHEHUH.

Tpuronomerpuyeckas OKpy>KHOCTb, ONpPEIEICHUE TPUTOHOMETPUYECKUX (PYHKIMH 4YHCIOBOrO
apryMeHTa.

@OyHKIMOHAJIbHBIE 3aBUCUMOCTH B pPEaJbHBIX Ipoleccax U sBIeHUAX. ['paduxu peasbHbIX
3aBUCHUMOCTEM.

Hagana maTemMaTH4eCcKOro aHaim3a

HOCJ’IGI[OB@.TGJ'IBHOCTI/I, CIIOCOOBI 3aJaHus  IIOC/eAoBaTeIbHOCTE. MeTtoa MaTeMaTH4eCKOM
WHAYKIHU. MOHOTOHHBEIE H OrpaHUYCHHBIC IMOCICIOBATCIIBHOCTH. I/ICTOpI/IH BO3HHUKHOBCHUS
MaTeMaTHIeCKOr0 aHaJIn3a Kak aHajin3a 0eCKOHEUHO MaJlbIX.

Apudmernueckass U reomMeTpuyeckas rnporpeccuu. beckoHeyHo yObIBaroliasi reoMeTpudecKkas
nporpeccusa. Cymma OECKOHEYHO YOBIBAIOIIEH TeOMETpUYecKod mporpeccuu. JIluHelHbIH U
AKCITOHEHIIMAIBHBIN pocT. Yucno e. @opmyiia CIOKHBIX IPOLEHTOB. Vcnonp30BaHNe Mporpeccun
JUISl pELIEHUS PeaJIbHbIX 3a]1ad IPUKJIAJHOTO XapaKTepa.

HenpepoiBHble (QyHKIIMM U UX CBOWCTBA. TOYKM paspbiBa. ACHUMITOTHI T'papuKoB (YHKLUI.
CaoiicTBa (hyHKIIMI HEMpPEpBIBHBIX Ha OTpe3ke. MeTol MHTEpBaJIOB Ui pElIeHHs] HEPaBEHCTB.
[TprMeHeHne CBOMCTB HEMPEPBIBHBIX (PYHKIMH /ISl pEIIeHus 3a1a4.

[TepBas u BTopas npousBoaHble GyHKIUU. OnpeneneHne, reoMeTpUUeCcKuil U PU3NIECKUN CMBICTT
POM3BOJHOM. YpaBHEHHUE KacaTeIbHON K TpapuKy QyHKITHH.



[TpousBoaHble snMeMeHTapHbIX (QyHKIUH. [Ipon3BoaHas CymMMbl, MpOM3BENEHHs, YAaCTHOTO M
KOMIO3ULIUHU (PYHKITHH.

MHuoxecTBa u JJoruKa

MHOXeCTBO, OIepaly HaJ MHOXECTBAaMU M HMX CBoHMcTBa. Jlumarpammel Oiliepa—BenHa.
[IpumeHeHre TeOpeTUKO-MHOKECTBEHHOIO arapara Ui OMUCAHUS pealibHbIX IPOLECCOB U
ABJICHUH, IIPU PEILICHUH 3aJa4 U3 JPYTUX y4EOHBIX IPEIMETOB.

Omnpenernenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CICICTBHE, O0Ka3aTelIbCTBO,
PaBHOCHJIbHBIC YPABHCHHS.

11 KJIACC
Yucna 1 BEIUUCIIEHUAS

HaTypaJH)HI)IG " 1ICJIbIC YHncCia. HpI/IMeHeHI/Ie IMPU3HAKOB ACIMMOCTHU LCJIbIX YUCCII, HaH6OHBHIHﬁ
obmuii nenurensd (nanee — HOJl) u mHaumensiee obmiee kparnoe (nanee — HOK), ocraTkoB mo
MOJIYITIO0, anropuTMa EBKima Jutst pereHust 3a/1a4 B EJIbIX YHCIax.

Komrmnekcuble yncna. Anredpanyeckas U TPUTOHOMETpUYecKash (opMbl 3aUCH KOMIUIEKCHOTO
gyuciia. ApudmMerndeckue ornepanui ¢ KOMIUICKCHBIMU drciiaMu. M300pakeHre KOMIUIEKCHBIX
qycenl Ha KoopaAuHaTHOU mockoctu. @opmyna Myaspa. KopHu n-oii cTeneHu u3 KOMILIEKCHOTO
yucna. [[puMeHeHre KOMIUJIEKCHBIX YUCeN ISl PeIIeHUs] PU3NUECKUX U TE€OMETPUUYECKHUX 3a/1a4.

YpaBHEHHS 1 HEPABEHCTBA

Cucrema u COBOKYITHOCTH ypaBHeHI/Iﬁ N HCPABCHCTB. PaBHOCUIIBHBIE CHCTEMBI U CHCTEMBI-
CIICOCTBUA. PaBHOCUIIBHEIE HEpaBCHCTBA.

OT100op KOpHEW TPUTOHOMETPUYECKHX YypaBHEHHH C TOMOUIbIO TPUTOHOMETPHUYECKOM
OKpPY>KHOCTH. PellleHue TpuroHoMeTpruuecKix HEpPaBeHCTB.

OCHOBHBIE METO/IbI PEIIEHHS 0Ka3aTeNbHbBIX U JOrapu(PMUYECKUX HEPABEHCTB.
OcCHOBHBIE METO/IbI PEIIEHHS UpPAIlMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE METOJIbl PEIIEHUSI CHUCTEM M COBOKYIHOCTEH pallOHaJbHBIX, UPPALUOHAIBHBIX,
MOKA3aTeNIbHBIX U JOrapuPMHUUECKUX YPAaBHECHHH.

ypaBHeHI/IH, HCEPAaBCHCTBA U CUCTEMBI C ITapaMETpaMu.

IIpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTeMAaTUYECKUX 3a/1a4 U 3a1ad u3
pa3IMyYHbIX o0nacTell HayKu U peaabHON KU3HU, UHTEPIPETays MOTYyUEHHbIX PE3yIbTaToOB.

OyHKIMH U TpaduKu

I'padpux xommoszunmu QyHkuuid. I'eomerpuueckue o0pa3bl ypaBHEHHH M HEPAaBEHCTB Ha
KOOPJIMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue QpyHKIMH, UX CBOWCTBA U Tpa(UKH.



['padmueckre MeTobI peleHHs ypaBHEeHUI U HepaBeHCTB. [ padnyeckie MeToab! perieHus 3a1a4y
C IIapaMeTpPaMH.

Hcnonws3zoBanue rpadukoB GYHKIUH 1JI UCCIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOPHIE
BO3HUKAIOT IIPU PEIICHUU 3aJ1a4 U3 APYTUX yUeOHBIX MPEAMETOB U pealbHON )KU3HH.

Hagana maTemMaTndyeckoro aHaimsa

[IpumeHeHHe TPOM3BOAHOM K HCCIIEAOBaHMIO (DYHKIMHA HAa MOHOTOHHOCTH M OKCTPEMYMBI.
HaxoxxneHnne HanOobIIero 1 HAMMEHBIIEr0 3HAYSHUI HeMPEPHIBHOW (DYHKITUU HA OTPE3KeE.

[IpumeneHue MpoU3BOAHOMN ISl HAXOXKACHUS HAWIYYIIIETO PEIICHUS B TPUKJIAAHBIX 3a/a4ax, s
oTpesieNIeHUs] CKOPOCTU U YCKOPEHUS MPOIECcca, 3aJaHHOTO (POPMYII0il itk TpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO HepBOoOoOpa3HbIX. IlepBooOpa3Hble 3IEMEHTAapHBIX
¢yukumil. [IpaBuiia HaxoXkAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eoMeTpuyeckuil CMBICI HMHTErpayia. BplumcieHue omnpenenéHHOro HMHTerpaia Io
dbopmyne Herorona-Jleitbnuua.

[IpumeneHue wuHTerpajia s HAXOXKACHUSA IUIOMIAJed TIOCKUX Quryp U 00bEMOB
F€OMETPUYECKHUX TeJI.

[Ipumepsr pemeHnit  audQepeHInaTbHbBIX ypaBHEHHNA. MareMaTHueckoe MOAETHpPOBaHNE
peasIbHBIX MPOLECCOB C MOMOIIBIO0 TU(PepeHIINaTbHbIX YPAaBHEHUH.



ITNIAHMPYEMBIE PE3VIIBTATBI OCBOEHUA YUEBHOI'O KYPCA «AJI'EBPA 1 HAYAJTA
MATEMATHUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBII YPOBEHL) HA VYPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3VIJIBTATBI
1) rpaxx1aHCKOrO BOCIIUTaHMUSL:

c(hOpMHPOBAHHOCTh TPAKIAHCKOW MO3ULIUHU OOYYarOIIErocsi Kak akKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOTO 00IIEeCTBa, MPEICTABICHUE O MATEMATHUYECKUX OCHOBAX (DyHKIIMOHMPOBAHUS
Pa3IMYHBIX CTPYKTYP, ABICHUI, IPOIeAyp IPaskJaHCKOTro 001ecTBa (BBIOOPHI, OMIPOCHI U JPYTOE),
YMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMU MHCTUTYTAMHU B COOTBETCTBUU C WX (DYHKITUSIMU U
Ha3HA4YCHUEM;

2) MaTPUOTHUUCCKOI'O BOCIIMTAHUSA

c(hOPMHUPOBAHHOCTh POCCHICKON TpakJaHCKOW HACHTUYHOCTH, YBaXKCHHsSI K IMPOLUIOMY U
HACTOSIIEMY POCCUMCKOM MaT€MaTUKH, LIEHHOCTHOE OTHOUIEHHE K JOCTHKEHUSAM POCCUUCKUX
MaTeMaTUKOB U POCCUHUCKONM MaTE€MaTUYECKOW IIKOJIbI, MCIOJIb30BaHUE JTHUX JOCTHXKCHHUM B
JIPYTHX HayKaX, TEXHOJOTHUAX, chepax IKOHOMHKH;

3) IyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHMSL:

OCO3HAHME JIyXOBHBIX IIEHHOCTEH POCCHIMCKOT0 Hapona, cHOpMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHUsA, 3THYCCKOTO MOBEACHHA, CBA3AHHOI'O C MPAKTUYCCKHUM IMPUMCHCHUCM I[OCTI/I)KCHI/Iﬁ
HAayKu U JACATCIBHOCTBIO yLIéHOFO, OCO3HAaHHC JIMYHOTO BKJIaJla B IOCTPOCHUC yCTOfI‘lHBOFO
Oyaymero;

4) 5CTETUYECKOTO BOCITUTAHUS:

9CTECTUYCCKOC OTHOLICHUC K MHPY, BKIIOYAA IJCTCTUKY MATCMATUUCCKHUX 3aKOHOMepHOCTeﬁ,
O6T>€KTOB, 3aaad, pemeHI/Iﬁ, paCCY)KZ[eHHP’I, BOCHIPUHUMYHNBOCTD K MATEMATUYCCKHUM daCIICKTaM
PA3JIMYHBIX BUAOB UCKYCCTBA,

5) du3nyecKoro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHUYEeCKHE 3HAHMsS B MHTEpecax 3/I0pOBOTO U
6e301macHoro o0pasa JKu3Hu, OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3/I0pOBbIO (3710pOBOE MUTAHHE,
cOaJlaHCUPOBAaHHBIM PEXUM 3aHATUH U OTAbIXA, peryinspHas QuU3MYecKas aKTUBHOCTB),
¢u3nUecKoe COBEPIIEHCTBOBAHHUE MTPU 3aHATHIX CIIOPTUBHO-03/I0POBUTEIBHON NESATEIHHOCTHIO;

6) TpyIOBOTO BOCIIUTAHUS:

TOTOBHOCTh K TpYHIy, OCO3HAHWE IIEHHOCTH TPYIOJIIOOMs, HMHTEpEC K pasiIu4yHbIM cdepam
npodeccuOHaNbHON NIeATENbHOCTH, CBSI3aHHBIM C MAaTE€MaTUKON U €€ MPUIOKEHUSMU, YMEHUE
COBepIIaTh OCO3HAaHHBIA BBIOOp Oyaymied mpodeccun U peaau30BbIBATH COOCTBEHHBIE
KU3HEHHbIC IUIaHBl, TOTOBHOCTh M CIOCOOHOCTh K MAareMaTu4eckoMy OOpa3oBaHMIO H
€caM000pa30BaHUIO Ha MPOTXKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yUYacCTHIO B PELICHUU
IIPAKTHUUYECKUX 3a]a4 MaTeMaTHYECKOM HallpaBJIEHHOCTH;



7) SKOJIOTUYECKOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH SKOJIOTUIECCKOM KYJIBTYPBhI, IOHUMAHHUE BIUSHUS COLUATHHO-IKOHOMHYECKHIX
MIPOIIECCOB HA COCTOSTHUE MIPUPOTHON M COIMATBLHOM CpPE/Ibl, OCO3HAHHE IITOOATBLHOTO XapaKkTepa
9KOJIOTUYECKUX MpOoOIeM, OpUEHTAIUs Ha MPUMEHEHUE MaTeMaTHUeCKUX 3HaHUU Ui pellieHus
3a/1ad B 00JIaCTH OKPYXAIOMIeH Cpeibl, TUIAHUPOBAHHUE TOCTYNKOB U OIEHKH MX BO3MOXKHBIX
MOCIIEACTBHM JIJIsl OKPYKAIOIIEH Cpeibl;

8) LICHHOCTU HAy4HOT'O IMO3HAHUS:

c(hOpMHUPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YpPOBHIO Pa3BUTHUS
HAyK{ ¥ OOIIECTBEHHOMN MPaKTUKU, TOHUMAHUE MaTEMaTHYECKOM HAYKHU KaK C(hephl 4eI0BeYeCKOM
JEATEIBbHOCTH, 3TAoOB €€ Pa3BUTHS M 3HAUUMOCTU ISl Pa3BUTHS LIMBWIM3ALMU, OBIIAJICHUE
A3bIKOM MAT€MAaTHKHA U MaTEMATHYECKOM KyJIbTYPOU KaK CpEIICTBOM MO3HAHUSI MUPA, TOTOBHOCTh
OCYIIECTBIIATh TPOEKTHYIO U UCCIEAOBATENBCKYIO IESITEIbHOCTh MHAMBHUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3VJIbTATbI
[To3naBaTenbHbBIE YHUBEPCATbHBIC yUeOHbIC AEUCTBUS
bazoBrle Jornueckue neliCTBUA:

BBISIBJISITH U XapaKTEpU30BaTh CYLIECTBEHHBIE NMPU3HAKK MaTeMaTHY€CKUX OOBEKTOB, MOHSATHM,
OTHOIICHUH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH OIpPEAETICHUS TOHATUH, YCTaHaBJINBATh
CYLIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMK, OCHOBAHUS A1 0000LICHUS U CPaBHEHHUS, KPUTEPUU
IIPOBOJUMOI0 aHAJIN3a;

BOCIIPUHMMATh, (OpMYIHpOBaTb M NPEeoOpPa3OBbIBaTh CYXKJIEHUS: YTBEPAUTENbHbIE U
OTpULATEIbHbIE, €IMHUYHbIE, YACTHBIE U 00ILKE, YCIOBHBIE;

BBISBJISITH MaTeMaTH4eCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTUBOpeUns B (pakrax, JaHHbIX,
HaOMIOACHUAX W YTBEPXKJIEHUSX, MpejylaraTb KPUTEPUU JUISL BBISBIECHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYHA;

ACJIaTb BBIBOAbI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUMKH, JACAYKTHBHBIX W HWHAYKTHUBHBIX
YMOSaKHIOqCHHﬁ, yM03aKJ'IIO‘-ICHI/II71 10 aHaJIOTUH,

IIPOBOJIUTh CAMOCTOSITENIBHO JIOKA3aTEJIbCTBA MATEMAaTUYECKUX YTBEPKACHUH (IIpSAMBIE U OT
IPOTUBHOTO), BBICTpAaUBaTb AapryMEHTAIMI0, NPUBOAUTH MPUMEPbl M  KOHTPIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CYXKIECHUS U BHIBODI;

BBIOMpATh CIOCO0 pemieHus y4eOHOM 3ajauM (CpaBHUBATh HECKOJIBKO BapHUAHTOB pPELICHHUS,
BbIOMpaTh HanboJsee MOIXOIAUINI ¢ yUETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

BbasoBrle ncceqoBaTeIbCKUE JEHCTBU:

HCIIOJIb30BaTh BOMPOCHl KaK MCCIENOBAaTENbCKUA HHCTPYMEHT IO3HaHUsA, (POpMyInpoBaTh
BOTIPOCHI, (PUKCHPYIOLIHE IMPOTUBOpEUNE, MpoOJeMy, yCTaHaBIMBaTb HMCKOMOE M JaHHOE,
(GbopMHpOBaTh TMIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHUE;



MPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIIEIOBAHUE 110 YCTAHOBJICHUIO
0COOCHHOCTEN MaTeMaTHU4eCKOro OObEKTa, SBJICHMS, MPOLIECCA, BBISBICHUIO 3aBUCUMOCTEH
MEXIy 00bEKTaMHU, SIBJICHUSMH, ITPOLIECCaMU;

CaMOCTOSITCIIBHO  (hOpMYyIUpOBaTh OOOOIICHUS W BBIBOJABI 10 pe3yjbTaTaM IPOBEAECHHOTO
HAOJTIOIEHHSI, UCCIICIOBAHMUS, OIICHUBATH JOCTOBEPHOCTH TMOITYYCHHBIX PE3yJbTaTOB, BHIBOIOB U
000011IeHMI;

IIPOrHO3UPOBATE BO3MOXKHOE Pa3BHUTHE IIPOLECCa, a TAKXKC BBIABUIATh IPCAIIOJIOXEHUA O €Io
Pa3BUTHHU B HOBLIX YCJIOBUAX.

Pabora ¢ undopmarmeii:

BBISBIISITH Ie(PUITMTHI HHPOPMAIIHMH, TAHHBIX, HEOOXOIUMBIX JIJISl OTBETA Ha BOIIPOC M JIJIS PEIICHUS
3a/1a4u;

BbIOMpPATh MH(OPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, AHAJIU3UPOBATh, CUCTEMAaTU3UPOBATh
¥ MHTEPIIPETHPOBATh HHPOPMAITUIO Pa3IMYHBIX BUOB U ()OPM MPEICTABICHHUS;

CTPYKTYpUpPOBaTh HWH(MOPMAIUIO, MPEACTABIATh €€ B Pa3IMYHBIX (QopMax, HIUTFOCTPUPOBATH
rpaguyecky;

OLICHUBATh HAEKHOCTh HHPOPMALIMHU 110 CAMOCTOSTEIBHO CHOPMYIHUPOBAHHBIM KPUTEPHUSIM.
KoMMyHHKaTHBHBIC YHUBEPCATIbHbIC YICOHbBIC ACHCTBHS
Oo1exue:

BOCIIpUHUMATh U (I)OpMy.]'IPIpOBaTL CYXKACHHA B COOTBCTCTBHUU C YCIIOBUAMHA U LEIIAMU O6IJ.I€HI/I$I,
SACHO, TOYHO, 'PaMOTHO BBIpaKaTb CBOIO TOYKY 3PpCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX, 1aBaTh
MOACHCHMU 110 XO4Y PCHICHUA 3a1a4i, KOMMCHTHPOBATH HOHy‘ICHHHfI pe3yJibTar;

B X071e 00CYKJIEHHsI 3a]1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOI TeMbl, IPOOJIEMBI, peraeMoi
3a/laud, BBICKA3bIBaTh MJIEW, HAIlEJICHHbIE HA MOUCK PEILEHUs, COMOCTaBIATh CBOM CY)XJEHUS C
CYXJIEHUSIMHM JIPyTUX YYaCTHHUKOB JIHAJIOra, OOHAapy)KHMBaTh pa3jM4yMe U CXOJACTBO IMO3UIMMH, B
KOppeKTHO! opme (HopMyIupoBaTh Pa3HOIIACHS, CBOM BO3PAKEHHUS;

NpEACTABJIATE PE3YIIbTAaThl PCIICHHA 3adadyd, OKCIICPUMCHTA, MCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh popMaT BBICTYIUIEHHUS C YUETOM 3aJ]lau IPEe3eHTAllMH U 0COOEHHOCTEN
ayIUTOPHH.

PerynaruBHble YHUBEpCaAIbHBIE YU4eOHbIE TEHCTBUS
Camoopranu3zanus:

COCTABIIATH IUIAaH, AJITOPUTM PELIEHUS 33/1a41, BEIOUPaTh CIOCO0 pelIeHus C y4ETOM UMEIOIINXCS
pPECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh M KOPPEKTUPOBAaTh BAPHAHTHI
pelIeHuii ¢ y4éToM HOBOM HH(pOpMAaLIUH.

CaMOKOHTpO.HB, 3MOLII/IOHaHLHBII>'I HUHTCJIJICKT:



BJIaJICTh HABBIKAMU IO3HABAaTENbHON pe(rIeKcMu Kak OCO3HAHMS COBEpIIAEMBIX JEHCTBUU U
MBICIIUTEIBHBIX IIPOLIECCOB, UX PE3YNIBTATOB, BIAJETh CIIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS
IIpoLecca U pe3yJibTaTra peleHusl MaTeMaTHIeCKOM 3a/1a4H;

MPEIBUIETH TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPH PEILICHUH 3a/1a4l, BHOCUTh KOPPEKTHUBbI
B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, JAHHBIX, HAWJCHHBIX OMIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OLIEHUBAaTh COOTBETCTBHE PE3yJbTaTa LEIU U YCIOBHUIM, OOBACHATh NPUUUHBI JTOCTHKEHUS WU
HEJIOCTHKCHHUS PE3YJIbTATOB JCSITEIbHOCTH, HAXOAUTDh OIIMOKY, 1aBaTh OILIEHKY MPUOOPETEHHOMY
OIIBITY.

CoBmMmecTHas ACATCIIbHOCTD.

MOHMMATh U UCTIOIB30BATh MPEUMYIIECTBA KOMAHIHOM U HHIMBUYaTbHOM paOOThI IPH PELICHUU
y4eOHBIX 3aJla4, NMPUHUMATH II€JIb COBMECTHOM JACSATENBHOCTH, IUIAHUPOBATH OPTraHU3AINIO
COBMECTHOW palOThI, paclpenensiTh BUABI PadOT, JOTOBAPHBATHCS, OOCYXKAATh NpOIECcC U
pe3ynbTat paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIO/ICH;

y4acTBOBATh B IPYIOBBIX opmax paboThl (00CykaeHUs, 00OMEH MHEHHH, «MO3TOBBIE IITYPMBD)
Y UHBIC), BBITIOJIHATH CBOIO YaCTh pa0OThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C APYTHUMH YJICHAMU
KOMaH/Ipl, OILICHMBaTh KaueCTBO CBOETO BKJIaga B OOMIMA MPOAYKT 1O KPUTEPUSIM,
c(hopmMyIMpOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHS.

[MPEAMETHBIE PE3VYJIbTATBI

K kon1y o6yuenus B 10 kimacce 0Oydaronuiics MOIy4YUT CIEAYIOINE MPEAMETHbIE PE3yIbTaThl 10
OTAETBHBIM TeMaM paboueil mporpaMMel yueOHOTO Kypca «Asredpa U Hadaia MaTeMaTH4eCcKoro
aHaJIU3a»:

Yucna 1 BEIYUCIIEHUS:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: PAITMOHAIBHOE YUCII0, OECKOHEUHAs TIEPUOANYECKas TPOOb,
MPOLEHTHI, MUPPALMOHAIBHOE YHCIIO, MHOKECTBA PALMOHAJIBHBIX WM JEHCTBUTEIBHBIX YHCEIl,
MOJAYJb AEHCTBUTEIBLHOIO YUCTIA;

MPUMEHSTH ApOOU U MPOLIEHTHI JUISl PELISHHS TPUKIIATHBIX 3a/1a4 U3 Pa3IMyHbIX OTpaciaei 3HaHui
U PEaJIbHOU KU3HY;

MPUMEHSTh NMPUOIMKEHHBIE BRIYMCICHUS, IPABUIIA OKPYIVICHUS, TPUKUAKY U OIICHKY pe3yibrara
BBIUYMCJICHHI;

CBOOOJTHO OTIEPUPOBATH MOHSATHUEM: CTETIEHB C IIEJIBIM MTOKA3aTeIeM, UCIIOIb30BaTh MOIXOSIIYIO
dbopmy 3ammcu NEHCTBUTENBHBIX YHCEN M PEUICHHS MPAaKTUYeCKUX 3a/1a4 U MPE/ICTABICHUS
JaHHBIX;

CBOOOJIHO OINEPUPOBATH MOHITHEM: apU(PMETHUECKHII KOPEHb HATYPaJbHOM CTENEHU;



CBOOOHO ONIEPUPOBATh MOHATHEM: CTEIIEHb C pallMOHAILHBIM TOKa3aTeleM;

CBOOOHO ONEPUPOBATh MOHATHAMH: JIOTapH(PM YHCIa, IECATUIHbIC U HATYPaJIbHbBIE JOTapu(pMbL;
CBOOOHO ONepUPOBATh MOHATHIMU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC YHCIOBOTO apryMEHTa;
OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U aPKTAHI'€HC YHUCIOBOIO apryMEHTA.
VYpaBHEHHUs U HEPABEHCTBA:

CBOGOHHO OIICPHUPOBATH TMOHATHAMU: TOKACCTBO, YPABHCHUC, HCPABCHCTBO, PABHOCHUJIBHLIC
YpaBHCHUA U YPABHCHUA-CIICACTBUA, PaBHOCUJIbHBIC HCPABCHCTBA,

IMPUMCEHATH pa3JIMYHbIC METOABI PCIICHUA palluOHAJIBHBIX U ,I[pO6HO-paI_[I/IOHaJ'II>HBIX ypaBHeHHfI,
MNPUMCHATH MCTOJ MHTCPBAJIOB IJIA PpCHICHUA HCPABCHCTB;

CBO6OI[H0 ONCpHUpOBAThL NOHATUAMMA: MHOI'OYJICH OT OIIHOI71 HGpCMGHHOI\/JI, MHOI'OY4JIEH C IICJIBIMH
ko3 punenTaMu, KOpHH MHOTO4WIEHA, MPUMEHATH JelIeHWe MHOIOYJIeHa Ha MHOTOWIEH C
0CTaTKoM, Teopemy besy u Teopemy Buera niis pemenus 3amad;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: CUCTEMA JIMHEWHBIX yYpaBHEHUI, MaTpula, ONpeIeIuTelb
MaTpuLbl 2 X 2 U €ro FeOMETPUYECKUI CMBICI, UCIIOIb30BATh CBOMCTBA ONPENEIUTENS 2 X 2 s
BBIUMCJICHUSI €0 3HAYEHUS, NPUMEHATh ONPEACIUTENN JUIsl PEUICHHMs] CUCTEMbl JIMHEHHBIX
YPaBHEHUH, MOJEIMPOBATh PEAbHBIE CUTyallud C IOMOIIBIO CHCTEMBI JIMHEHMHBIX YPaBHECHH,
MCCJIEZIOBATh IIOCTPOCHHBIE MOZEIN C TIOMOILBIO MaTPHIl U ONPEAEIUTENICH, HHTEPIIPETUPOBATh
MIOJIyYEHHBIN pE3yJIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHAMH I IPe0Opa30BaHus BhIPAXKEHHUI;

BBITIOJIHATH Hp606p330BaHI/I$I YHUCJIOBBIX BI)Ipa}KeHI/II\/’I, coacpKalux CTCIICHU C palluOHAJIBHBIM
IIOKa3aTcJICM,

UCIIOJIb30BaTh CBOWCTBA JOrapu(MOB il IpeoOpa3oBaHus Jorapu(pMHUUECKUX BBIPAXKECHUH;

CBOOOZHO ONEpUpPOBaTh MOHATHSIMU: HPpAlMOHAJIbHbBIC, MOKa3aTelIbHbIe M JOrapupMHUyecKue
YpaBHEHHUS, HAXOAUTh UX PELIEHUS C MOMOIIbI0 PAaBHOCWIBHBIX MEPEXO/I0B MM OCYILECTBIASA
IIPOBEPKY KOPHEH;

IPUMEHSITD OCHOBHBIE TPUTOHOMETPUUECKHE bopmybl TUISL npeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAXKEHUI;

CBOOOJIHO OMEpUPOBATh MOHITUEM: TPUTOHOMETPUUECKOE YpPaBHEHUE, IPUMEHITH HEOOXOIMMbIE
(bopMyIIBI 151 peIIeHUs] OCHOBHBIX THIIOB TPUTOHOMETPHUECKUX YPaBHEHHUIA;

MOZIETTUPOBATh pEabHbIE CUTYallMd Ha SI3bIKE ajreOphl, COCTABIATH BBIPAXKECHUS, YpaBHEHMS,
HEpPaBEHCTBA 110 YCIOBHIO 3a/adM, HCCIEAOBATh IMOCTPOCHHBIE MOJETH C HCHOIb30BAaHHUEM
anmapara anreopsbl.

@OyHKUIUHT U TpapUKH:



CBOOOHO OMEpPHPOBATH MOHATUSAMH: (YHKILHUS, CIOCOOBI 3aaHus (QyHKIMH, B3aUMHO OOpaTHbIE
byHKIMY, KOMIO3ULUS QyHKIMA, rpaduK (YHKINH, BBIIOIHATH JIEMEHTAapHbBIE TPeoOpa3oBaHus
rpadukoB QyHKIINN;

CBOOOZHO ONEPUPOBATH MOHATUSAMM: OOJIACTh OIpPEIENCHUs] 1 MHOXKECTBO 3HaYeHUH (DyHKIMH,
HyH QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOHO OIEPHUPOBATH MOHATUAMU: YETHBIE U HEUETHBIC (DYHKIMHU, EPUOANYCCKUE (PYHKIHH,
MPOMEXYTKA MOHOTOHHOCTH (PYHKLIMH, MaKCUMyMbl U MUHUMYMbI (YHKIMH, HauOoJbliee U
HaMMEHbIIee 3HaYeHHE (DYHKIUU HAa TPOMEKYTKE;

CBOOOHO ONEpUPOBATh MOHATHAMU: CTENICHHAS (PYHKIHUS C HATYPAJIbHBIM U IIETIBIM ITOKa3aTelIeM,
rpaduk cTeneHHON (PyHKIUU ¢ HATYPaIbHBIM U LIETBIM ITOKa3aTeieM, rpaguK KOpHs N-0i CTeNeHH
KakK ()YHKIIUU OOpaTHOM CTETIEHU C HATypaIbHBIM MTOKAa3aTeIeM;

OTIepPHPOBATh MOHATUSAMU: JIMHEHHAs, KBaIpaTHIHAs U JpOoOHO-THHEHHas (PyHKIMH, BBIOIHSTD
3JIEMEHTAPHOE UCCIIEJOBAHHIE U TOCTPOEHHE MX IPaHKOB;

CBOOOJIHO ONEPUPOBATH MOHITUSAMHU: ITOKA3aTeNbHas U Jorapupmudeckas GyHKIHH, UX CBOWCTBA
U rpaduKU, UCTIOIB30BATh UX IPA(PUKU AT peLICHHs YPaBHEHHUIA;

CBOOOJIHO  OINEpPUPOBaTh IMOHATUSMU: TPUTOHOMETPUYECKAs OKPYXKHOCTb, OIpPEIEIICHUE
TPUTOHOMETPUYECKUX (PYHKIMI YUCIOBOTO apTyMEHTA;

HCIIOJIB30BaThb l"pa(bI/IKI/I (1)YHKI_[I/I171 A UCCIICOBAaHUS IIPpOLICCCOB U 3aBUCUMOCTEH IIpyu PCHICHHUHA
3alad u3 Apyrux y‘{e6HHX npeaMeToOB U peaHBHOﬁ JKU3HHU, BbIpAXKaThb (I)OpMyJIaMI/I 3aBUCHUMOCTHU
MCKAY BCINYHNHAMU,

Hayana maTemaTnyeckoro aHasimnsa:

CBOOOJIHO ONEpUPOBaTh MOHATHAMH: apUPMETHUecKas U TeoMeTpuyeckas Hporpeccus,
0eCKOHEYHO yObIBaroIlasi TeoMeTpudeckas MporpeccHs, TMHEHHBIH 1 SKCIIOHEHIIMAIbHbIN pOCT,
(bopMyna CI0XKHBIX MPOLIEHTOB, UMETh IPEJCTABIEHNE O KOHCTAHTE;

HCIIOJIB30BAaTh MPOrpeCCrUu i PpCIICHUA PCAJIBHBIX 3a/1a4 IMPUKIIAAHOI0 XapaKTepa,

CBO60)IHO ONCpHUpOBaATH IIOHATHUAMMU OoCICJ0BATCIBPHOCTD, CIIOCOOBI 3aaHus
HOCHCHOB&TGHBHOCTeﬁ, MOHOTOHHBIC U OTPAHUYCHHBIC IMTOCICA0BATCIIbHOCTH, TIOHUMAThL OCHOBBI
3apOXKACHUA MATEMATUUCCKOI'O aHaJIM3a KaK aHaJIn3a OECKOHEYHO MaJbIX;

CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: HETIPEPHIBHBIE (DYHKIIMH, TOUKHU pa3pbiBa rpaduka GyHKINH,
ACHMIITOTHI Tpaduka QyHKIMHU;

CBOOOZHO ONEpUPOBATh MOHATHEM: (PYyHKIMS, HEMpEephIBHAS HA OTpe3Ke, MPUMEHATh CBOMCTBA
HENpephIBHBIX (PYHKUIUHN A7 peleHus 3a1a4;

CBOOOIHO OTIEPUPOBATH MOHATUSMU: TIEpBasi U BTOpasi MPOU3BOMHBIE (DYHKIIMU, KacaTelIbHas K
rpaduxy GyHKIUY;

BBIYUCIISATH IPOU3BOIHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO M KOMIO3HIINH JIBYX (DyHKIIHA, 3HATH
IIPOM3BOJHBIE TIEMEHTAPHBIX (DYHKIIMIA;



UCIIOJIb30BaTh T€OMETPUUYECKUI U (PU3NIECKUI CMBICI TPOU3BOIHOMN /IS pEIIeHUs 3a1au.
MHoecTBa U JIOTHUKA:
CBOOOHO OIIEPUPOBATh MOHATUSMH: MHOXECTBO, OTIEpAIlMK HaJl MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN armapar i OMHMCAHHUS pPEaIbHBIX IPOIECCOB U
SBJICHUH, IPU PELICHUU 3a]1ad U3 APYTUX YUEOHBIX IPEIMETOB;

CBO60,Z[HO OIICpHUPOBATh IOHATUAMU: OIPEACICHUEC, TCOPEMA, YPAaBHCHHUC-CICACTBUC, CBOMCTBO
MaTEMaTU4CCKOIo O6'beKTa, A0Ka3aTCJIbCTBO, pABHOCUJIBHBIC YPABHCHHWA U HCPABCHCTBA.

K xoniry oOyuenus B 11 kimacce 00y4aromuics MOMyYHT CIEAYIONINE PEIMETHBIE PE3YJIBTAThI 10
OTAEIBHBIM TeMaM paboueil mporpaMMel yaeOHOTO Kypca «Aisredpa U Hadaiaa MaTeMaTH4eCcKoro
aHaIu3a»:

Yucna 1 BEIYUCIIEHUS:

CBOOOJIHO ONEPUPOBATh MOHATUSAMU: HATYPAJIbHOE U LIEJI0€ YMCIO, MHOXKECTBA HATypajbHBIX U
LEeJbIX YHCEJI, UCIOIb30BaTh NpU3HaKu AenuMocTd uenbix uncen, HOJ u HOK narypanbHbIX
qucell AJIs PeleHus 3a1a4, IPUMEHATh alroput™ EBkinnaa;

CBO6OI[HO OIICpHUPOBATH IIOHATHEM OCTATKAa IIO MOAYJIO, 3allMCbIBATh HATypaJIbHBIC YHUCIIa B
PA3JIMYHBIX MMO3UIUOHHBIX CUCTEMAX CUUCIICHUS

CBOOOJIHO OIEpPUPOBATh MOHSTHUAMU: KOMILJIEKCHOE YHMCIO U MHOXKECTBO KOMIUIEKCHBIX YHCED,
NpPEACTaBIATh KOMILJIEKCHbIE 4YHCla B ajredpandyeckod M TPUTOHOMETpUdeckoil ¢opme,
BBIMOJIHATH apu(METHUECKUE ONEPALUU ¢ HUMH U N300paxaTh Ha KOOPJUHATHOM MJIOCKOCTH.

VYpaBHEHHUsI 1 HEPABEHCTBA:

CB06OI[H0 OINICPHUPOBATL MOHATHUAMU: HPPATHOHAJIBHBIC, IMOKAa3aTCIILHBIC U JIOFapI/I(i)MI/I‘IeCKI/IG
HCPAaBCHCTBA, HAXOAUTDb UX PCIICHHUA C ITIOMOIIBIO PABHOCUJIBHBIX MEPEXOI0B,

OCYHICCTBJIATDH OT60p KOpHeI\/’I IIpU pCHICHUN TPUTOHOMETPUUCCKOI'O YPABHCHHUA,

CBO60,[[HO OICpHUPOBATH MOHATUCM TPUTOHOMETPUICCKOC HEPABCHCTBO, IIPUMCHSITH HCO6XOI[I/IMLIC
q)OpMYJ'II)I AJI pCICHUA OCHOBHBIX TUIIOB TPUTOHOMETPUUCCKUX HEPABCHCTB,

CBOOOJIHO OIEpPUPOBaTh MOHATUSMHU: CHCTEMA M COBOKYIMHOCTb YpPaBHEHMH M HEpPaBEHCTB,
PaBHOCHUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUS CUCTEMBI U COBOKYITHOCTEN
paloHaJIbHBIX, HUPPALMOHAJIbHBIX, IOKA3aTeNbHBIX U JIOTApUPMUYECKUX YpaBHEHUH U
HEPaBEHCTB;

pemaTb palluOHAJIBHBIC, HppalluOHAJIbHBIC, IIOKa3aTCJIbHBIC, JIoT apI/I(I)MI/IquKI/IC u
TPUTOHOMETPUUCCKUEC YPAaBHCHUA U HEPABCHCTBA, COACPIKAIIEC MOAYJIN U MTAapaMETPhI;

NPUMEHSTh rpapuuecKue METONbl JJIsl pellleHUs YPaBHEHMH M HEPaBEHCTB, a TaKXke 3a7ad C
napamMeTpamu;



MOJICIUPOBATh PEaTbHBIE CUTYaIlMU Ha SI3BIKE ajreOpbl, COCTABISATH BBIPAKEHUS, YpaBHEHUS,
HEPAaBEHCTBAa M MX CHCTEMbI IO YCJIOBHMIO 3a/aud, HCCIEN0BaTh IOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM allliapara ajireoppl, MHTEPIPETUPOBATD MOTyUYEHHBIH pe3ybTar.

OyHKIMH U TpadUKH:

CTPOUTH IPaPUKH KOMITO3UITUU (PYHKIIMI C TIOMOIIBIO JIEMEHTAPHOTO MCCIIEAOBAHUS H CBONCTB
KOMITO3UIINH JABYX (DyHKITUH;

CTPOMTBH T€OMETpUYECKUE 00pa3bl ypaBHEHUH 1 HEPABEHCTB HAa KOOPAMHATHOM IIIOCKOCTH;
CBOOOHO OTNIEPUPOBATh MOHATUAMHU: TPa)UKN TPUTOHOMETPUUECKUX (PYHKITHIA;

MPUMEHSTh (PYHKIIUU 7151 MOACTUPOBAHUS U UCCIIEIOBAHUS PEalbHBIX MPOIECCOB.

Hauana maTemaTnieckoro aHaiausa:

MCIIOJIb30BaTh MMPOU3BOAHYIO JUISl UCCIEIOBaHMS (PYHKIIMHM HA MOHOTOHHOCTb U DKCTPEMYMBI;
HAXOJUTh HAUOOIIbIIIEe U HAaUMEHbIIIee 3HaueHUs (YHKIIMH HETIPEPhIBHOW HA OTPE3KeE;

MCIIOJIb30BaTh MPOU3BOIHYIO AJIs1 HAXOXKISHUS HAMTYYILIEro PeIeHHUs B IPUKIIAJHBIX, B TOM YHUCIIE
COLIMAJIBHO-OKOHOMHYECKHX, 3ajadax, JJIs ONpEAENeHUS CKOPOCTH M YCKOpEHHUs Ipolecca,
3ajaHHOTO (hOPMYIIOi MK rpaUKOM;

CBOOOJIHO OIEPUPOBATh IMOHATHSAMH: IIEpPBOOOpa3Has, ONPeACACHHBI HHTErpaj, HaXOIUTh
MepBOOOpaA3HBIE 3JIEMEHTAPHBIX (YHKIUH M BBIYUCIATH HWHTErpan mo Gopmyne HeioToHa-
JleliOuunma;

HaxXOoOUTh IJ1omiaau II0CKUX (I)I/Il"yp 1 00BEMBI TEI C IIOMOIIBIO MHTCTPAJIA;

MMETh TPEJICTAaBICHUE O MareMaruyeCKOM MOJEIMPOBAHUM HAa TPHUMEPE COCTaBICHUS
nuddepeHanbHbIX YpaBHEHU;

peliatb MPUKIAAHBIC 3aJadyd, B TOM YHCJIC COHHAJIbHO-3KOHOMHYECKOIO0 H (1)I/ISI/I‘I€CKOFO
XapakTepa, CpeaACTBaMH MATEMATUYCCKOI'O aHAJIN3a.



TEMATUYECKOE INTAHUPOBAHUNE

10 KJIACC
No KonnuectBo yacos DNEeKTPOHHBIE
o/n HaumeHnoBanue paszenoB u TemMm (g poBeIe)
TIPOrpaMMbI Beero Kontponen | [Ipakrtuuec | oGpasoparenphble
bIe PaboThl | KHE PAbOTHL | pecypcsl
MHOXeCTBO  JI€HCTBUTENBHBIX
. M .
aneet HOTORICHE! https://myschool.edu/ru/
1 Paunonanbuble ypaBHeHust u | 24 1 .
skiv.instrao.ru
HEPaBEHCTBA. Cucremsl
JIMHENUHBIX YpaBHEHUN
o .
YHIHAR 1 rpagut https://myschool.edu/ru/
2 Crenennas (yHKIus ¢ LeiabiM | 12 1 oo
skiv.instrao.ru
1oKa3aresemM
Apudmerrdeckuii KOpeHb N-ou
https://myschool.edu/ru/
3 CTEIEeHHU. Uppanmonansusie | 15 1 o
skiv.instrao.ru
YpaBHEHHS
4 [ToxazaTtenbHas GbyHKIMS. 10 | https://myschool.edu/ru/
IToxazaTenbHbIE ypaBHEHHUS skiv.instrao.ru
5 Jlorapupmuueckass  QyHKIMS. 18 | https://myschool.edu/ru/
Jlorapupmuueckue ypaBHeHUS skiv.instrao.ru
6 Tpuronomerpuyeckue ) | https://myschool.edu/ru/
BBIPQXXEHMSI U YpPaBHEHHUS skiv.instrao.ru
7 [TocnenoBaTenbHOCTH 10 | https://myschool.edu/ru/
nporpeccuu skiv.instrao.ru
g HenpepoiBHble byHKLIMH. 20 1 https://myschool.edu/ru/
[TpousBoanast skiv.instrao.ru
9 [ToBrOpeHue, 00o001eHue, 5 ) https://myschool.edu/ru/
cHCTEMAaTH3alMs 3HAHUH skiv.instrao.ru
OBUIEE KOJIMYECTBO YACOB I1O 136 10 0
[MTPOI'PAMME




11 KJIIACC

KonunyectBo yacos DIIEKTPOHHBIE
HaumenoBanue

No . (mudpoBsIe)

azZIelioB U TeM

wn | P B Kontponbneie | lIpakTuyeck | oGpasoBarensHbIe
HpOrpaMMBI Cero

paboThI re paboThI pecypebl
Hccenenosanue
. https://myschool.edu/ru

1 GYHKIMKA C TTOMoIIblo | 22 1 ..

. /skiv.instrao.ru
MIPOU3BOAHOMN

) [TepBooOpa3zHas nlo, 1 https://myschool.edu/ru
UHTETpal /skiv.instrao.ru
I'paduku

3 ;)pHFOHO}/IeTpH%CKHX 14 1 https://myschool.edu/ru

YHICHIH. /skiv.instrao.ru
TpuroHomerpuueckue
HEPaBCHCTBA
HppanmonansHsie,

4 MOoKa3aTebHbIE nl oy 1 https://myschool.edu/ru
JorapupmMuuecKre /skiv.instrao.ru
HEPaBEHCTBA

https:// hool.edu/
5 Kommnekchbie yncna 10 1 I,)S_ FySClooLeduu
/skiv.instrao.ru

6 Harypanbhble u nemnbie 10 | https://myschool.edu/ru
qucia /skiv.instrao.ru
Cucremsl
parroHaIbHBIX,

. UppalMOHATILHBIX 12 1 https://myschool.edu/ru
MOKa3aTeNbHBIX u /skiv.instrao.ru
norapumMuuecKux
YpaBHEHU U

https:// hool.edu/
8 3anauu c napamerpamu | 16 1 I_)S, Fyselootediu
/skiv.instrao.ru
9 ToBTopenwe, 16 ) https://myschool.edu/ru

000011IeHHE,

/skiv.instrao.ru




CHUCTEMATU3ALIUI
3HAaHUU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

136

10




[IPOBEPSIEMBIE TPEBOBAHHMS K PE3VJIFTATAM OCBOEHUS OCHOBHOI
OBPA3OBATEJIbHOU I[TPOI'PAMMEBI

10 KJIACC
Kon o
[IpoBepsiembie IIpEIMETHBIE pe3yJIbTaThl OCBOEHUSA OCHOBHOM
MIPOBEPSIEMOTO .
o0pa3oBaTeIbHON IPOrPaMMBI CPETHETO 00IIEero 00pa3oBaHUS
pe3yJibrara
1 Yucia 1 BIYUCICHUS
11 OnepupoBarh MOHATUSMHU: PAUUMOHAIBHOE M JEUCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIECATUYHAS JPOOb, IPOLIEHTHI
12 Boimonusate  apudmernyeckue — omepanud ¢ palMOHaIbHBIMU U
' JEHCTBUTEILHBIMU YU CIIAMU
13 BoinonHaTe npuOIMKEHHBIE BBIUMCICHHSI, UCTIONB3Ys MpaBUiia OKPYIVICHHS,
' JienaTh NPUKHUIKY U OIIEHKY pe3yJibTaTa BEIYMCICHUN
OnepupoBarh MOHATUSAMU: CTENEHb C IEJIBIM IOKa3arejaeM, CTaHAapTHas
14 dopMa 3ammcH JCWCTBUTEIBHOTO YHUCIIA, KOPEHb HATYpPaJIbHOH CTEICHU;
' WCIIONIb30BaTh TMOAXOASAIIYI0 (OpMY 3alHuCU JCHCTBUTENBHBIX YHCEN IS
pelieHust MPaKTUYECKUX 3a/1a4 U MPEJCTaBICHUS JAaHHBIX
OnepupoBarh MOHATUSIMHU: CUHYC, KOCUHYC M TQHT'€HC IPOU3BOJIBLHOIO YIIIA;
1.5 WCTIONB30BaTh  3allUCh  TMPOW3BOJIBHOTO  yIjia  4epe3  oOpaTHbIe
TPUTOHOMETpUUECKUE QYHKITUU
2 VYpaBHEHHUsI 1 HEPABEHCTBA
OnepupoBarh MOHATHUSMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, LEJIOE,
2.1 palroHaIbHOE, HppaIMOHAIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPHUUECKOE YPaBHEHUE
2 BrinonHATe mpeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHUH W periarh
' TPUTOHOMETPHUUECKHE YPaBHEHUS
BrinonHaTe mpeoOpa3oBaHus TENBIX, PAlMOHAIBHBIX M HPPALMOHAIBHBIX
2.3 BBIP@KEHH M pemiarb OCHOBHBIE THIBI UEIbIX, PAlUOHAIBHBIX H©
HppaLMOHAJIEHBIX YPABHEHUM U HEPABEHCTB
24 [IpuMeHATh ypaBHEHUSI M HEPABEHCTBA IS PEIICHHUS] MaTEMaTHYECKUX 3a71a4

" 3aJ1a4 U3 pa3JINYHbIX oOnacrei HayKu U peaHBHOﬁ KHU3HHU




MogenupoBaTh peajibHble CHUTyallUd Ha S3bIKE aiureOpbl, COCTaBIATH

2.5 BBIPAKCHMSI, YPAaBHEHUs, HEPABEHCTBA II0 YCJIOBUIO 3aJaud, HCCIEN0BATh
MOCTPOEHHBIE MOJIEIH C MCIIOJIb30BAaHUEM armapara ajareopsl
3 OyHKIMU U Tpaduku
OmnepupoBare NOHATHSAMU: (PyHKIMS, cOCOOBI 3amaHus (QyHKIHH, 00IaCTh
3.1 OIIpeIeJIEHUs] U MHOXKECTBO 3HaYeHUH (QyHKIMH, rpaduk (GyHKIMH, B3aUMHO
oOpaTHble PyHKIINH
19 OnepupoBarh NOHATHSIMHU: YETHOCTh U HEYETHOCTh (DYHKLIMH, HYIH (PYHKLIUH,
' IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonb3oBath rpaduku GyHKIUHN U1 pelieHus ypaBHEHUN
34 Crpouth u 4ynuTaTh rpadUKu JTUHEHHOW (YHKIUH, KBaAPATUIHON (YHKIWH,
' CTENEeHHON (YHKIUH C LeJIbIM II0Ka3aTeseM
Hcnons3oBath rTpadukd (QYyHKIUH I8 UCCIICIOBAHHUS TIPOIECCOB U
3.5 3aBUCUMOCTEH NIpU peIleHUH 337a4 M3 JAPYTHMX Y4YeOHbIX IPEeIMETOB U
peasbHOM KHU3HH, BBIPAXKATh (HOPMYIIaMU 3aBUCHMOCTH MEK/Y BEIUIHMHAMU
4 Hauana maremarnuyeckoro aHajiusa
41 OnepupoBaTh MOHATUSAMHU: TIOCIEAOBAaTENIbHOCTh, apuUpMeTHUecKas U
' TeOMETPUYECKAsI IPOIPECCUU
47 OnepupoBarh MOHATHSAMHM: OECKOHEUHO YOBIBaIOLasi TIeoMeTpuyecKas
' Iporpeccus, CcymMma 0€CKOHEYHO YOBbIBAIOIIEH reOMETPUUECKON porpeccuu
4.3 3amaBarh MOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMH
44 Hcnonp30BaTh CBOWCTBA MOCIEN0BATENBHOCTEN U MIPOIPECCUN JUIsl PEIIECHUS
' peanbHbIX 33/1a4 IPUKJIAHOTO XapaKrepa
5 MHoecTBa 1 JIOTUKa
5.1 OnepupoBarh MOHATUAMH: MHOKECTBO, ONIEPAllUH HaJl MHOKECTBAMH
59 Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl OIMCaHUsI peabHbIX
' MIPOLIECCOB U SIBICHUH, PU PELICHUH 33/1a4 U3 IPYTHX YUYEOHBIX MPEIMETOB
53 OnepupoBarb HOHSATUSAMH: OIIpesIEIIEHHE, TeopeMa, CIIEJICTBHE,
' JI0KA3aTeNbCTBO

11 KITACC




Kox

IIposepsiembie IIPEIMETHBIE pe3yJIbTaThl OCBOEHUSA OCHOBHOM

IIPOBEPSIEMOTO .
o0pa3oBaTeIbHON IPOrpaMMbl CPEeTHEro 00IIero 00pa3oBaHUs
pe3ynbTara
1 Uucna v BBIYUCICHUS
OmnepupoBarth TOHATHSAMU: HATypalbHOE, LEJIOE YHUCIO; HCIOIb30BATh
1.1 MPU3HAKA JEIUMOCTH LEJNbIX YHCEN, Pa3JIOKEHHWE YHCiIa Ha TMPOCThIe
MHOXHTENH JJIS1 PEICHUs 3a/1a4
1.2 OnepupoBarh NOHATHEM: CTETIEHb C PALIMOHAIBHBIM ITOKa3aTeIeM
L3 OmnepupoBarh MOHATHAMU: Jorapu(M YHUCIA, ACCATHUYHBIE W HATypaJbHBIC
' sorapuQMsI
2 YpaBHEHHUsI U HEPABEHCTBA
[IpumeHsTH CBOMCTBA CTENMEHW JJs  MpeoOpa3oBaHUS  BBIPAKEHU,
2.1 OIIEpPHPOBATH MOHATUSMU: TIOKA3aTEITLHOE YPABHEHNE M HEPABEHCTBO; PEUIATh
OCHOBHBIE THUIIBI IOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB
BemonHATe  mpeoOpazoBaHMS — BBIPAKEHHUH, COACPKAIIMX  JIOTapU(pMBL;
2.2 OTIepUPOBaTh TMOHATUSMU: JIOrapu(MUYECKOE ypaBHEHHE U HEPaBEHCTBO;
pemaTb OCHOBHBIE THITBI JIOTAPU(PMHUECKAX YPaBHEHH U HEPABEHCTB
2.3 HaxoauTs penieHns NpocTeHmx TpPUroHOMETPUUYECKUX HEPABEHCTB
OmnepupoBarh MOHATUSMH: CHCTEMa JIMHEHHBIX YpaBHEHHH W €€ peleHHe;
24 WCIIONIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHHM IJIs PEUICHHS MPaKTHYEeCKUX
3ama4
)5 Haxoaute pemieHust NpoCTEHIINX CUCTEM U COBOKYMHOCTEH pallMOHAIbHBIX
' ypaBHEHHUI U HEPABEHCTB
MogenupoBaTh peallbHble CHUTyallud Ha S3bIKE anreOphl, COCTaBIATH
2.6 BBIPQ)KEHUS, YPABHEHUS, HEPABEHCTBA M CHCTEMBl IO YCIOBHIO 3aJayH,
MCCIIEIOBATh TIOCTPOSHHBIE MOJIENN C HCITOJIB30BAHMEM alllapara aareopsl
3 @OyHKIUHN U TpapUKH
OnepupoBaTh  TOHITUSAMH: TEpUOAMYECKass  (PYHKIUSA, MTPOMEXKYTKU
31 MOHOTOHHOCTH ()YHKIIMH, TOYKH SKCTpeMyMa (yHKIMH, HauOonbliee Hu

HauMeHblllee 3HaueHus (QYHKIUU Ha MPOMEXKYTKE; MCIOJIb30BaTh UX IS
uccnenoBanus (QyHKINH, 3aJaHHON rpadukoM




OnepupoBarh MOHATHSIMH: TPaQUKH TOKA3aTEIbHOU, JIOTapu(PMHUUEeCKOr H

3.2 TPUTOHOMETPUYECKUX (PYHKLNHN; H300pakaTh UX HA KOOPIUHATHOMN IJIOCKOCTH
U UCIOJIb30BaTh I PEILICHUS] YPAaBHEHUI U HEPABEHCTB
13 N300pakaTh Ha KOOPIMHATHON MJIOCKOCTU I'padUKU JTUHEHHBIX YPaBHEHUH U
' HCIIOJIb30BaTh UX JJISl PELIEHUsI CUCTEMBI JIMHEUHBIX YpaBHEHUN
34 Hcnonb3oBath rpadukn GyHKUMH UL UCCIEAOBaHMS IPOLECCOB U
' 3aBUCUMOCTEH U3 IPyTUX yU4eOHBIX AUCIUTLINH
4 Hauana maremarnyeckoro aHaimsa
OnepupoBarh MOHATUSAMU: HENpEpPbIBHAS (QyHKUUSA, MPOU3BOAHAS (DYyHKIUY;
4.1 UCIOJIb30BaTh T€OMETPUYECKUM U (DU3MYECKUIl CMBICI NPOU3BOAHOM A
pelieHus 3aaa4y
47 HaxoauTte npou3BosHbIE 31€MEHTapHBIX (QYHKLNN, BEIYUCIATH IPOU3BOIHBIE
' CYMMBI, IPOU3BECHNS, YACTHOTO (DyHKIIHIA
Hcnonb30BaTh NPOU3BOAHYIO AJIS UCCIENOBaHUS (PyHKIIMM HA MOHOTOHHOCTh
43 U DKCTPEMYMbI, NPUMEHSTb pPE3YyJNbTaTbl MCCIEIOBAaHUS K IOCTPOEHUIO
rpadgukoB
44 Hcnonp30BaTh NPOU3BOAHYIO JUISI HAXOXACHUS HAWJIy4dlIero pELIeHHs B
' IIPUKJIAJHBIX, B TOM YUCIIE COLIMAIBHO-DKOHOMUYECKHUX, 3a/1a4ax
45 OnepupoBarh MOHATHSMH: MEpBOOOpa3Has M MHTErpajl; IOHUMATh
' reoOMEeTpUYECKUN U GU3NYECKUN CMBICT UHTErpaja
46 HaxonuTe nepBooOpasHble 371€eMEHTAPHBIX (PYHKIIUHA, BEIYUCIATH HHTETPaJl 11O
' dopmyne Herorona — JleiiOuuia
47 Pemare nmpukiagHble 3a7a4d, B TOM YHUCJE COLMAIbHO-DKOHOMUYECKOTO M

(U3MYECKOro Xapakrepa, CpecTBaMH MaTEMaTHYECKOTO aHAJIN3a




I[TPOBEPAEMBIE QJIEMEHTBI COAEPXXAHUA

10 KJIACC
Kon [IpoBepsieMblil 37IEMEHT CONIEpIKAHUS
1 Hucna v BBIYUCICHUS
PanyonanbHele yncina. OObBIKHOBEHHBIE U IECATHYHBIE JPOOU, IPOLEHTHI, OECKOHEUHbIE
L1 nepuoanueckue ApoOu. ApudMeTHueckue ornepanuyd ¢ palvoHAJbHBIMH YHCIAMH,
' npeoOpa3oBaHUsl YHUCIOBBIX BblpakeHuil. [IpuMeHenue apoGeil W NPOLEHTOB IS
pELIeHUs IPUKIIAJHBIX 3a1a4 U3 Pa3IN4HbIX OTPAciIc 3HAaHUH U PEAIbHOM KU3HU
JeiicTBuTenpHble yncia. PanyoHanbHble U MppaLMOHAIbHBIE YUcia. ApupMeTHdecKue
1.2 onepaluu ¢ JACUCTBUTEIbHBIMM uuciaMu. [IpuOmmk€HHble BBIYMCICHUS, IpaBUIIa
OKpPYIVIEHUSI, IPUKHUIKA U OLIEHKA Pe3ysIbTaTa BEIYUCICHUN
Crenenb ¢ nenbM nokazareiaeM. CrangaptHas gopma 3anucu 1eHCTBUTENBHOIO YHUCIIA.
1.3 Hcnonp3oBanue noaxopasuied (opMbl 3alMCH JIEHCTBUTENIBHBIX YHUCEN JUISl PEIICHUS
IIPAKTUYECKUX 33Ja4 U NPEACTABICHUS TaHHbIX
14 Apudmernuecknii KOpeHb HATypalbHOW cTeneHHu. JIeHCTBHS ¢ apupMETHYECKUMH
' KOpHSIMHU HaTypajabHOU CTETIICHU
L5 CuHycC, KOCUHYC U TaHT€HC YMCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT€HC
' YKCIIOBOTO apryMeHTa
2 VYpaBHEHHMS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXJIECTBEHHbIE TPe0Opa3oBaHUs
27 [TpeoOpazoBanue TPUTOHOMETPUUECKUX BbIpaxeHH. OCHOBHbIE TPUTOHOMETPUUYECKHE
' (opmyibi
)3 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelleHue HepaBeHCTBa. MeToa
' UHTEPBAJIOB
2.4 Pemienue nenbix u ApoOHO-palliOHANIBHBIX YPaBHEHUHN 1 HEPABEHCTB
2.5 Pemenne nppannoHalbHbIX ypaBHEHUN 1 HEPABEHCTB
2.6 Pemenue TpUroHOMETpUYECKUX YPABHEHUI
27 [IpyumeHeHre ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKUX 3aJad M 3a/1ad u3
' pa3INuHbIX o0nacTell HayKu U pealbHON KU3HU
3 @yHKUIUHU U TpadUKU
3.1 OyHkuus, crocoOs! 3aanus GyHkun. ['paduk ¢pynkiun. Bzanmuo oOparHbie GyHKITUH




319 OO6nacTh onpeneneHrs 1 MHOXeCTBO 3HadeHuH ¢yHkiuu. Hymu dyakuun. [TpomexyTku
' 3HAKOMOCTOSAHCTBA. YETHBIEC U HEUETHBIE QYHKIIMU
33 CrenenHas QyHKIHMs C HaTypaJbHBIM U IENbIM ToKa3ateneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOPHS N-OM CTEIEHU
34 TpuroHomerpuueckass OKPYXKHOCTb, OIpPEACICHUE TPUTOHOMETPHUECKUX (YHKIIHMA
' YUCJIOBOIO apryMEHTa
4 Hagayia MaTemaTndeckoro aHanusa
41 [TocnenoBarenbHOCTH, CINOCOOBI  3aJaHUs  IOcienoBareiabHOCTe. MOHOTOHHBIE
' 0CJIE0BATEILHOCTH
ApudmeTrndeckass M TreoMeTpuyeckas mporpeccud. beckoHeuyHO — yObIBaroras
49 reomerpuueckas mporpeccusi. CymMma OECKOHEYHO YOBIBAIOIIEH TI'e€OMETPUYECKOM
' nporpeccuu. @opmyna CI0XKHBIX TPOLEHTOB. Vcronp30BaHnEe NPOrpeCcCUr sl PEILICHUS
peaNbHBIX 3a7a4 IPUKIAJIHOIO Xapakrepa
5 MHoOXxecTBa U JIOTUKa
MHoxecTBO, onepanuu Haja MHOKecTBamu. Juarpammel Ditniepa — Benna. [Ipumenenue
5.1 TEOPETHUKO-MHOXKECTBEHHOTO armapara Juisi ONUCaHUs PeaJIbHBIX MPOIECCOB U SBJICHUM,
MIPH PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB
52 Omnpenenenue, Teopema, CIEICTBUE, JOKA3aTEIbCTBO
11 KITACC
Kon [IpoBepsiemMblil 3IEMEHT CONIEPHKAHUS
1 Yucna v BBIYUCICHUS
1.1 HarypaneHbie u nensie yncina. [Ipu3Haku 1eIMMOoCTH HEIbIX YUCEN
1.2 CreneHb ¢ pallMoOHaIbHBIM MOKa3aTesieM. CBOICTBa CTeNeHU
1.3 Jlorapudwm uncna. JlecaTuunbie U HaTypaabHBIC JOTapU(MbI
2 YpaBHEHMS 1 HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPKALUX JOTapH(PMbI
2.2 [TpeoOpa3zoBanue BeIpaXXKEHUM, COAEpPKAIINX CTEIIEHU C PAallMOHAILHBIM [TOKa3aTelIeM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
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[Toka3aTenbHble ypaBHEHUS U HEPABEHCTBA

2.5 Jlorapudmuyeckue ypaBHEHHs U HEPAaBEHCTBA

6 CucreMbl JMHEHHBIX ypaBHEHUH. PellleHne NpUKIagHBIX 3aJad C IIOMOINBIO CHCTEMBI
' JIMHENHBIX YPABHEHU

2.7 CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB

)8 [IpumeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUIO0 MaTEMaTUUECKUX 3a/1a4 1 3a/1a4
) U3 PA3JIMYHBIX 00JacTell HaAyKU U peabHOM KU3HU

3 QOyHKIUHU U TpapUKu

31 Oynkuus. [lepuognueckue pynkuun. [IpomexyTk MOHOTOHHOCTH (DyHKIHMH. MaKCUMYyMBI
' ¥ MUHUMYMBI QyHKImu. HanGonpmiee 1 HanMeHblee 3Ha4eHnEe (PYHKIIUN Ha TIPOMEXKYTKE

3.2 Tpuronomerpuyeckue GpyHKIMU, X CBOMCTBA U IpaduKH

33 [ToxazarenbHas u norapupmMuueckas GyHKIUN, UX CBOWCTBA U TpapuKu

3.4 Hcnonb3oBanue rpadukoB GyHKUUHN U1 pelieHUs ypaBHEHUH U IMHEWHBIX CUCTEM

Hcnonp3oBanue rpadukoB (GyHKIMA A7 WCCIEAOBAHHUSA TMPOLECCOB M 3aBHCUMOCTEH,
3.5 KOTOpbIE€ BO3HMKAIOT NPU PELICHHWHU 3a7ad U3 JIPYTUX Y4EOHBIX MPEIMETOB M peabHOM
KU3HU

4 Hauana MaTtemaTtnyeckoro aHaimsa

4.1 HenpeprsiBabie pynkmmu. Meton nHTEpBAIOB JIJIsl PEIICHHS] HEPABEHCTB

4.2 [TpousBoanas ¢pynkuuu. ['eomerpuuecknii u GU3MUECKUl CMBICT POU3BOAHOM

43 [IpousBoanbie 31neMeHTApHBIX (QyHKUMNA. DOpMyNIbl HAXOXKIAEHHS MPOU3BOAHONW CYMMBI,
’ IPOM3BEICHUS U YACTHOTO (PYyHKIHIHA

44 [TpumeHeHre MpOU3BOIHON K MCCIIEA0BaHUIO (DYHKIIMM HA MOHOTOHHOCTH U KCTPEMYMBI.
' Haxoxnenne HaubobIIero 1 HAMMEHbIIETo 3HaueHHs! (PyHKIIMK Ha OTpe3Ke

45 [IpumeHeHre NPOM3BOMHOM Ui HAXOXKACHUS HAWIYUYlIero pEeUmeHUs B IPUKIATHBIX
' 3aja4ax, JUIs ONpeieeHusl CKOPOCTH IMpoliecca, 3a1aHHOT0 (OpMYIION WK TpapuKOM

4.6 [TepBooOpaznas. Tabnuia mepBooOpa3HBIX

47 Wuterpan, ero reomerpuueckuii W (U3MUECKUH CMBICI. BpluMcieHne WHTErpajiga o

dbopmyne Herotona — JleitOnuira




I[TPOBEPAEMLBIE HA EI'D> 110 MATEMATHUKE TPEBOBAHUSA K PE3VIIBTATAM
OCBOEHMSI OCHOBHOI OBPA3OBATEJILHOIM ITPOI'PAMMBI CPEJHEIO OEILETO

OBPA3OBAHNA

Kon
IPOBEPSEMOTO
TpeOoBaHUS

[IpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yJIbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHOM MPOrpaMMBbl CPEIHEro 001ero 00pa3oBaHus

Branenue meromamu 10Ka3aTenbCTB, ANTOPUTMAaMH PEILICHUS 33]1a4; YMEHUE
dopMynupoBaTh M ONEPHUPOBATH MOHATUSAMH: OINPEACICHUE, aKCHoMa,
TEeopeMa, CIEICTBHUE, CBOWCTBO, NMPH3HAK, J0KA3aTeIbCTBO, PAaBHOCHIIbHBIE
(GOpMYyNUPOBKH; NPUMEHATh HX; yMEHHE (OPMYIHpPOBaTH OOpaTHOE W
MPOTHUBOMOJIOKHOE YTBEP)KICHHUE, MPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI,
UCIIONIb30BaTh METO/] MATEMAaTHYeCKON MHTYKIIMH; IIPOBOMTH J0Ka3aTelIbHbIC
paccyXAeHus MPH PEUICHUU 3aJ]1ad, OLIEHUBATh JIOTHYECKYIO MPABHIBLHOCTh
pacCcyXJeHWH;  yMEHHE  ONepUpOBaTh  IMOHATUSAMHU:  MHOXECTBO,
HOZIMHO)KECTBO, OIEpAllMd HAJ MHOXXECTBAMHU; yMEHHE HCIOJIB30BATh
TEOPETUKO-MHOXECTBEHHBIH amIapar Uik ONUCAHUS PEaIbHBIX MIPOIECCOB U
SIBJICHUH ¥ TIPY PEIICHUH 3a/1a4, B TOM YHCJIE U3 IPYTUX YUEOHBIX MTPEAMETOB;
YMEHHUE ONEePUPOBATh MOHATHIMU: Tpad), CBI3HBIN rpad, 1epeBo, MHUKI, Tpad
Ha IUIOCKOCTH;, YMEHHE 3aJaBaTh M ONHUCHIBaTh Trpadbl pa3IMIYHBIMU
CrIoco0aMu; UCHOIb30BaTh rpadbl IPH PEIICHUH 331a4

YMeHHe onepupoBaTh MOHATHAMM: HATypajdbHOE YHUCIO, LEJI0e YHCIIO,
CTENEHb C LEJBIM I0Ka3aTeleM, KOPEHb HAaTypaJbHOW CTENEHH, CTENEHb C
paloHaJIbHBIM TIOKa3aTeleM, CTENEeHb C JIEHCTBUTENBHBIM I10Ka3aTEeNeM,
Jorapugm ymucia, CHHyC, KOCUHYC U TaHT€HC ITPOU3BOJIBHOTO YKCIIA, OCTAaTOK
[0 MOJIYJI0, PAlOHAJIBHOE YHUCIIO, MPPALUOHAIBHOE YHCIIO, MHOXKECTBA
HATypaJIbHBIX, LENbIX, PallMOHAJIbHBIX, JEHCTBUTENIBHBIX YHCEN; YMEHHUE
UCMOJIb30BaTh MPHU3HAKK JAETMMOCTH, HAaUMEHBIIUN OOIIMH JenuTens M
HauMeHblllee ofIliee KpaTHoe, ajaroput™M EBknmpga mpu pemieHud 3ajad;
3HAKOMCTBO C Pa3JIU4YHBIMHU MTO3UIIMOHHBIMU CUCTEMAMHU CUUCIICHUS; YMEHUE
BBIMIOJIHATh BBIYMCIICHHE 3HAYeHUH M NpeoOpa3oBaHUsl BBIPAXKEHUH CO
CTeNeHs MU M Jorapupmamu, mpeodpazoBaHus APOOHO-paLMOHAIBHBIX
BBIDQXCHMI; yMEHHME OIEpUPOBaTh MMOHATHAMM: IOCIEI0BATEIbHOCTD,
apudmernyeckas Hporpeccus, reoMeTpuueckas Mporpeccus, OeCKOHEYHO
yObIBaro1as reoMeTpUYECKas Iporpeccusi; YMEHHE 3a/1aBaTh
MOCJIEZIOBATEIbHOCTH, B TOM YHCJE C MOMOIIBIO PEKYPPEHTHBIX (HopMyi;
YMEHHE OIlEepUPOBaTh MOHATHUAMU: KOMIUIEKCHOE YHCIIO, COTPSKEHHBIE
KOMIUIEKCHBIE 4YHCJIa, MOIYJIb M apryMEHT KOMIUIEKCHOTO 4ucia, (opma
3allMCU KOMIUIEKCHBIX 4HCeNl (reoMeTphuecKas, TPUTOHOMETpUYecKas |
anreOpanyeckasl); yMeTb IPOU3BOIUTH apuU(PMETUYECKUe JEUCTBHUS C
KOMIUIEKCHBIMH ~ 4YHCJIaMH;  HPHUBOAUTH  NPUMEPBl  HCIOIb30BAHUS




KOMITJIEKCHBIX UHCEJ; ONEpUpOBaTh MOHATHAMM: Marpuma 2x2 u 3%3,
OIpeIeJIUTENb MaTPUILIbL, TEOMETPUUYECKUI CMBICI OIIPEAETUTENS

YMmenue ONCpUpOBATL MOHATHUAMU: PANHUOHAIIBHBIC, HWPPAHOHAIBHEIC,
MOKa3aTelibHble, CTENEHHbIe, JIOTapU(PMUUECKUE, TPUTOHOMETPUUECKUE
YpPaBHCHUA U HCPABCHCTBA, UX CUCTCMbI; YMCHUC OIICPHUPOBATH IMMOHATUAMU:
TOXAECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHUe, ypaBHEHUE, HEPaBEHCTBO,
CHUCTEMa YPAaBHECHMI U HEPABEHCTB, PABHOCUIILHOCTh YPABHEHMI, HEPABEHCTB
H CUCTCM; YMCHUC pCUIaTh YPAaBHCHHA, HCPABCHCTBA U CUCTEMBI C ITIOMOLIBIO
pa3IMYHBIX TNPUEMOB; pelIaThb YypPaBHEHWS, HEPABEHCTBA U CHCTEMBI C
napamMeTpoM; IPUMCHATH YPABHCHUA, HCPABCHCTBA, HUX CUCTCMbI IJId
pellleHrs MaTeMaTUYeCKUX 3a/lad U 3a7a4 U3 pa3IUvHbIX oOnacTel HayKu U
pEaIbHOM JKU3HU

YMeHue omnepupoBarb MOHATUSAMHU:  (QYHKIUS, UYETHOCTh (PYHKIIUH,
NEPUOAUYHOCTh (YHKIMH, OrPaHUYCHHOCTh (PYHKIUH, MOHOTOHHOCTh
byHKIMHU, SKCTpeMyM (QYHKIWH, HauOOJIblIee W HaMMEHBIIEE 3HAYCHHS
byHKIIMM Ha TPOMEXKYTKE, HeNpepbiBHAS (YHKIUS, aCUMOTOTHI Trpaduxa
¢GyHKIMM, TIepBas U BTOpas MPOU3BOJAHAS (PYHKLHH, F€OMETPUUYECKHH U
dbusznyeckuii  CMBICT  TPOM3BOAHOM, TMepBooOpa3Has, OMpPENeIEHHBIH
UHTETpal, yMEHHE HaxOIUTh AaCHUMNTOTHl Tpaduka (QYyHKIUH; YMEHUE
BBIYUCJIATE HNPOU3BOAHLIC CYMMBI, ITPOMU3BCACHUA, YACTHOI'O U KOMITIO3UIIUU
GbyHKIMA, HAXOMUTh YpaBHEHHE KacaTedbHOU K rpaduky GyHKIUH; yMEHUE
HaxXO0AUThb IMPOU3BOJAHBLIC JJICMCHTAPHBIX q)YHKHHfI; YMCHHUE HCIIOJIb30BaTh
MPOU3BOAHYIO [UIsl UCCIEAOBaHUs (YHKUWN, HAXOAUTh HAMOONbIINE U
HAaUMEHbIINE 3HaYeHUs (QYHKIUH; CTPOUTh TpadUKH MHOTOYJICHOB C
WCIOJIb30BAaHMEM  alllliapaTa MaTeMaTU4YeCKOro  aHaliu3a; PUMEHSTh
MIPOU3BOJIHYIO ISl HAXOXKICHUS HAWJTyYIlIEeTO PEIICHUS B IPUKIAAHBIX, B TOM
YUCJI€ COIIMAJIBHO-3KOHOMHUYCCKUX U (1)I/ISI/I‘~IGCKI/IX 3aJadyax, HaxXOIUThb
Ioaau U o0bEMBI (QUTYyp C TOMOINBIO MHTErpaia; MPUBOIUTH MPUMEPHI
MaTeMaTU4YEeCKOr0 MOJAETUPOBAaHUS C TMOMOIIBI0 AU depeHIHaTbHBIX
YpaBHEHUU

YMeHue onepupoBaTh MOHATUAMH: Tpapuk (YHKUUH, oOparHas (yHKIHA,
KoMIio3uusi (QyHKUMM, nuHeWHas GYHKIOMS, KBaJapaTuyHas QyHKUUSA,
paunoHanbHass (QYHKUUS, CTeNeHHass (QYHKIUS, TPUTOHOMETPHUECKUE
¢byHKIMHM, OOpaTHbIE TPUTOHOMETpPUYECKHE (YHKLIMHU, TMOKa3aTreiabHas MU
norapudmuueckas (QyHKUMU; YMEHHE CTPOUTh TpaduKd H3YyUYEHHBIX
(byHKLUH, BBINOMHATH MpeoOpa3oBaHus rpadukoB (YHKLIUH, UCHOIb30BATh
rpaduKy I U3yYeHHsI IPOLIECCOB M 3aBUCHMOCTEH, TIPU PEIICHUH 3aa4 U3
JIpyrux y4eOHBIX TNpEeIMETOB W 3ajad M3 peaJbHOM KHU3HM; BBIPAXKATh
dbopMynamMH 3aBHCHMOCTH MEXIY BEIMYMHAMH; UCIIOIB30BaTh CBOWCTBA M
rpadukyd (YHKUMH A7 pelleHUs YpaBHEHUM, HEPaBEHCTB M 3alad C




napamMeTpamH; H300pakaTb Ha KOOPJMHATHOM IJIOCKOCTH MHOMKECTBA
pelLIeHU ypaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue peliath TeKCTOBBIC 3a/1a4H Pa3HbIX THUIOB (B TOM YKCII€ Ha TPOLICHTHI,
JIOJIU ¥ YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTh TOBApOB U YCIIYT, HAJIOTH,
3aJaud U3 00NacTH YNpaBJICHUS JHUYHBIMH M CEeMEHHBIMH (DUHAHCAMU);
COCTABJIATH BBIPAXKECHUS, YPABHEHU S, HEPABEHCTBA U UX CUCTEMBI I10 YCIIOBUIO
3aJ1a4M, UCCIIeI0BATh MOyYSeHHOE PEIICHHE U OIICHUBATh MPABIONOA00HOCTb
pe3yibTaToB; YMEHHME MOJAEIUPOBATh PEANbHBIE CUTyallud Ha S3bIKE
MAaTe€MAaTUK{; COCTAaBIIATh BBIPAXKCHUs, YPAaBHEHUs, HEPABEHCTBA U UX
CHUCTEMBI II0 YCIOBUIO 3aJa4d, HCCIEAOBATH IIOCTPOCHHBIE MOIEIU C
UCIIONB30BAaHUEM ammapara ainreOpbl, HHTEPIPETHPOBATh IMOTYUYESHHBIN
pe3yabTar

YMeHue omnepupoBaTh MOHATUSAMU: cpeAHee apupMeTHUYecKoe, MeAHaHa,
HauOoJblllee U HaUMEHbIlIee 3HAYCHHS, pa3Max, IUCIEPCHUs, CTaHIApPTHOE
OTKJIOHEHHE 4YHCJIOBOTO Ha0opa; yMEHHE W3BIEKaTh, HHTEPIPETUPOBATH
uH(pOpMaIUIo, MPEACTABICHHYIO B TabnHIlax, Ha AMarpaMmMax, rpadukax,
OTPaXKAIOIIYI0 CBOWCTBA PEAJbHBIX IMPOILIECCOB M SIBICHUM; MPEICTaBIATH
uHOpMAIMI0O C TOMOINBIO  TabMUIl M  JAMarpaMM;  HCCIIEAOBaTh
CTAaTUCTUYECKHUE JaHHbIE, B TOM YHCIE C MPUMEHEHHEM TIpadUuyecKux
METOJIOB M 3JICKTPOHHBIX CPEIICTB; rpaUUecKH UCCIIEIOBAaTh COBMECTHBIC
HAOIOIEHNS C TIOMOIIBIO TUarpaMM pacCEeUBaHUs U TUHEHHON perpeccuu

YMeHue onepupoBaTh NOHITUSIMU: CIIy4alHBIN OIBIT U CiIly4aiiHOE COOBITHE,
BEPOSTHOCTh CIyYallHOIO COOBITHS; YMEHHME BBIUUCIATH BEPOSTHOCTH C
HCIIOJIb30BaHUEM I'pa)UUeCKUX METOAO0B; NPUMEHATh (OPMYIIbI CIOKEHUS U
YMHOXEHUSI BEpOSITHOCTEH, (opMyny TOTHOW BEpPOSITHOCTH, (HOpMYITy
bepuymnu, xomOuHaTtopHble (DakThl U (GOPMYJBI; OLEHHBATH BEPOSTHOCTH
peanbHbIX COOBITUI; YMEHHE ONIEPUPOBATH MOHATHSIMHU: CIIy4aiiHas BEIMYNHA,
pacmpeneneHue BEpOSITHOCTEM, MAaTeMAaTU4YeCKOe OKUIAHUE, AUCIEPCUS U
CTaH/IapTHOE OTKJIOHEHUE CITy4yaliHOM BEIMUYNHBI, PYHKIIMU PACIIPEEICHUS U
IUIOTHOCTH PABHOMEPHOTO, MTOKA3aTEIBHOTO U HOPMAJIBHOTO PacIpeAcICHUN;
YMEHHUE HUCIOJb30BAaTh CBOMCTBA M3YyYEHHBIX PACIpPENCICHUN I PEIICHUS
3aja4; 3HAKOMCTBO C TOHATUSMHU: 3aKOH OOJBIIMX YHCEN, METOMbI
BBIOOPOYHBIX HCCIIEIOBaHUN; YMEHHE NPUBOJUTH IMPUMEPHI HPOSBICHHUS
3aKoHa OOJIBIIMX YMCEN B MPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSAX; YMEHUE
ONEPUPOBaTh MOHATUAMM: COYETAHUE, IEPECTAHOBKA, YHCIIO COYETAHMIA,
YHCII0 MepeCcTaHOBOK; OMHOM HbIOTOHA; yMEeHHE MPUMEHATh KOMOMHATOPHBIE
dakTel U paccyXKIeHus Ui pelleHus 3a/ad; OIEHHBATh BEPOSTHOCTHU
pealbHBIX ~ COOBITHH;  COCTaBIATh  BEPOSATHOCTHYIO  MOJEIb U
MHTEPIPETUPOBATh NOJYUYECHHBIN PE3yabTaT




‘YMeHue onepupoBaTh NOHATUSAMU: TOUKA, IIPsAMasi, INIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JyY, BEIMYMHA YIVIa, IUIOCKUM YroJl, JBYTpaHHbIM Yyroi,
TPEXTPAaHHBIA  YroOJI, CKPCIIUBAIOIIMECA IMPsAMbIC, NApPaLUICIIbHOCTh U
NEPHEHAUKYIAPHOCTh NPSIMBIX U IUIOCKOCTEH, Yo MEXAY MPSAMBIMHU, YIOJ
MEXKJly NPSIMOM M IUIOCKOCTBIO, YIOJ MEXAY IIOCKOCTAMH, PACCTOSHHUE OT
TOYKM JI0 IUIOCKOCTH, PACCTOSHUE MEKIY MPSAMBIMHU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMM; YMEHHE UCIIOJIb30BaTh MPHU PEUICHUH 3a/1a4 U3yUYeHHBIEe (DaKThI
U TEOpEeMbl IUTAHUMETPHH, YMEHHE OIICHUBATh pa3Mepbl OOBEKTOB
OKPY’KaloIlIETO MHPA; CTPOUTh MATEMAaTUYECKUE MOJECIH C IOMOLIBIO
TEOMETPUYECKUX TMOHATUM W BEIMYMH, pELIaTh CBSA3aHHBIE C HUMU
MPAKTUYECKUE 3a1a9U
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YMeHre onepupoBaTh MOHATUSAMH: IUIOMANb (QHUTYpBl, O0BEM QHTYDHI,
MHOTOTPaHHHUK, MPaBHIIbHBI MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHUKA, KYO,
napajiesienunes, npusMa, nupamuja, GuUrypa M MOBEpXHOCTb BpAIlECHUS,
LWIMHJpP, KOHYC, Wap, cdepa, miomans chepsl, IIOLaab MOBEPXHOCTH
NUpPaMU/bl, MPU3MbI, KOHyCa, LWIMHJIpPA, 00BEM KyOa, HpPSIMOYTOJIbHOIO
napajuiesenuIea, MupaMupl, IPU3Mbl, HIAIUHAPA, KOHYCA, [1apa, pa3BEpTKa
IIOBEPXHOCTH, CEUEHHs KOHyCa M LWIMHAPA, IapajuleIbHbIE OCU WU
OCHOBaHMIO, CEUEHHE IIapa, MJIOCKOCTb, Kacarolascs cdepsl, LWINHApPA,
KOHYyCa; YMEHHE CTpPOUTh CEYEHHE MHOIOTPAaHHUKA, H300pakaTh
MHOTOTPaHHUKH, (PUTYpBI U TOBEPXHOCTH BpPALIEHUS, UX CEUEHHs, B TOM
YHUCJIE C IMOMOIIBIO DJIEKTPOHHBIX CPENCTB; YMEHHE INPUMEHATH CBOWCTBA
FeOMETPUYECKUX (UTyp, CaMOCTOSTENBHO (POPMYIUPOBATH OMPEAEIICHUS
u3yyaeMblX (GUryp, BBIABUIaTh THMIIOTE€3bl O CBOWCTBAX M MPHU3HAKAX
reoMeTpuyeckux ¢Guryp, OOOCHOBBIBATH WJIM ONpPOBEprarb HX; yMEHHE
HNPOBOAMTH KJacCU(UKAIUIO (GUTYp MO Pa3IMYHbIM MPU3HAKAM, BBITOIHATH
HE0OXOAMMBbIE TOMOJTHUTENbHBIE TOCTPOEHUS
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VYMeHue  omnepupoBaTh  IMOHATUSAMHU:  JIBKEHHME B IPOCTPAHCTBE,
NapajuIeJIbHBIM MEPEHOC, CUMMETpPUS Ha IUIOCKOCTH M B IIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOAOOUS, MOAOOHBIE (QUIYpBl; YMEHUE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (DUTYPBI, B TOM 4YHCIE B HPUPOJE,
HCKYCCTBE, apXMTEKType; UCIOJIb30BaTh N€OMETPUUYECKHE OTHOILEHUS INPHU
pElIeHNN 3a7ad; HaxOAWUThb TE€OMETPUYECKUE BEIUYMHBI (UIMHA, YIoJl,
II0IaAb, 00BEM) NP PELICHUH 3a/1ad U3 APYTHX YUYeOHBIX MPEIMETOB U U3
peanbHOM JKW3HU;, YMEHHUE BBIYUCIATH T€OMETPUYECKHE BEJIUYUHBI (JIIMHA,
yroj, IUIOAAb, OO0BEM, IUIOWIA/Ab MOBEPXHOCTH), MCIONb3Ys H3yUYEHHbBIE
dbopMynBl U METOABI, B TOM YHCIE: IUIOMIAJb MOBEPXHOCTH MHPAMUJIBbI,
MPU3MBI, KOHYCa, IIMIMHIPA, IIomaab chepbl; 00bEM Kyba, MPSIMOYTOIbHOTO
napajuleJienunesna, NupamMuabl, IpU3Mbl, HWIMHIPA, KOHYCa, 11apa; YMEHUE
HAXOJUTh OTHOILLIEHNE 00BEMOB MOTOOHBIX PUTYD
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YMeHue OmnepupoBaTh IOHATUSAMH: IPAMOYIOJbHAs CUCTEMA KOOPIUHAT,
BEKTOpP, KOOPAMHATBI TOYKH, KOODAMHATBI BEKTOpAa, CyMMa BEKTOpPOB,
MPOM3BE/ICHUE BEKTOPA HA YUCIIO, Pa3JI0KEHUE BEKTOPA 110 Oa3HUCy, CKAJIIPHOE
IIPOU3BENICHUE, BEKTOPHOE IIPOU3BENIEHUE, YIOJI MEXy BEKTOpaMH; YMEHHE
UCIIOJIB30BaThb BEKTOPHBIM M KOOPAMHATHBIA METOA JUIA  PELICHHUS
TreOMETPHUECKUX 3a]a4 U 3a]a4 IPyTUX y4eOHbIX IPEAMETOB

13

YMeHue BeIOMpaTh MOIXOISIIMA METOJ JJIsi PEIICHUs 3aJa4d; TTOHUMaHUe
3HAYMMOCTH MATEMAaTUKH B W3YYCHHHM TIPUPOAHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SBICHUI; YMEHUE paclo3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTHUKU B HMCKYCCTBE, YMEHHE IMPUBOAUTH MPUMEPHl MATeMaTUYECKUX
OTKPBITHI POCCUIICKOI 1 MUPOBOM MareMaTHueCKOM HayKu




ITEPEYEHb DJIEMEHTOB COLEPXXAHUS, ITPOBEPAEMBIX HA EI'D ITO MATEMATUKE

Kon [IpoBepseMblii 3IEMEHT COJEPAKAHUS
1 Hucna u BBIYUCICHUS
1.1 HarypanbHbie u nenbie uncina. [Tpu3Haku 1eIMMOCTH HEIbIX YUCEN
12 Panmonanbueie uncna. OOBIKHOBEHHBIC U ICCITUYHBIC IPOOH, IPOIEHTHI, 0ECKOHEYHBIE
' MepUOANYECKHE TPOOH
13 Apudmerndeckrii KOpeHb HaTypaibHOH cTemneHH. JleHcTBUs ¢ apudMeTHUECKUMU
' KOPHSIMU HaTypaJIbHOW CTENEHU
14 Crenenb ¢ nenbiM nokaszareneMm. CTeneHp ¢ panuoHalbHBIM NOKa3arenaeMm. CBoiicTBa
' CTeNeHH
L5 CuHyc, KOCHHYC ¥ TAHT€HC YHUCIIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC, apKTaHI€HC
YKCJIOBOIO apryMeHTa
1.6 Jlorapudwm uncna. [lecaTnynbie U HaTypadbHbIE JIOTapUPMBI
JletictButenbHble yncia. ApudMeTHYeCcKUe ONepanuu ¢ ACHCTBUTEILHBIMH YHCIAMHU.
1.7 [TpubnxE€HHbIE BBIYMCICHUS, MTPaBUJIa OKPYIIICHHS, MPUKHUIKA U OLEHKA pe3yibrara
BBIYMCIICHUI
1.8 [Ipeobpa3zoBanue BeIpaXKeHUN
1.9 Komruiekcusie uncia
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [enble u 1poOGHO-palliOHATIbHBIE YPAaBHEHUS
2.2 Hppannonaibuble ypaBHEHUS
2.3 TpuronomeTpudeckre ypaBHEHUS
2.4 [TokazatenbHble U JorapudmMuuecKre ypaBHEHUS
2.5 Ienpie u 1poOHO-paIIMOHATIEHBIE HEPABEHCTBA
2.6 HppaunoHaibHbie HEpaBEHCTBA
2.7 [TokazatenbHble U JorapudmMuUecKre HepaBeHCTBA
2.8 TpuroHomeTpuiecKkrue HepaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHHUI U HEPABEHCTB




2.10

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapAMETPAMU

2.11

Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUI. OnpeaenuTeb MaTPUIbl

3 OyHKIMU U Tpaduku
31 @Oynkuus, crnocodbl 3amanus (yHkuuu. Ipadux ¢ysHkuun. B3aummbHOo 0OpaTHbIE
' ¢yukumu. Yétasie u HeuétHble QyHKImH. [lepuognueckue GpyHKIIHA
OOnacte omnpeneneHUs W MHOXKECTBO 3HaueHMH ¢yHkumu. Hymu ¢ynkuumm.
39 [TpomexxyTKH 3HAKONOCTOSHCTBA. [ [pOMEXyTKH MOHOTOHHOCTH (DyHKIIMU. MaKCUMyMBbI
' U MUHUMYMBl (QyHKIuM. HanGonbliee W HauMeHbllee 3HayeHHE (QYHKIMM Ha
IIPOMEXKYTKE
313 Crenennas (QyHKIMs ¢ HaTypaJbHBIM M LIEJIbIM NOKa3areiaeM. E€ cBolicTBa u rpaduxk.
' CoiicTBa 1 rpauK KOPHSI N-0i CTETIEHN
34 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [TokazarenbHas 1 morapupmMmuueckas GyHKIUH, UX CBOMCTBA U TpaduKu
oy Touku paspeiBa. AcumnToTsl rpadukoB ¢yHkuuii. CBoiicTBa (QyHKIHMI, HENPEPBHIBHBIX
' Ha OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHNs IOCIIEI0BATEILHOCTEN
3.8 Apudmerrnueckas u reomerpudeckas nporpeccuu. opmMysa cioKHbBIX IPOILEHTOB
4 Hauana Mmatemarnyeckoro aHainsa
4.1 [IpousBoanas pynkuuu. [Ipon3BonHbIie 3MeMeHTapHBIX QyHKINN
[IpuMeHeHre MTPOM3BOJHOM K HCCIENOBaHHIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 KcTpeMyMbl. HaxoxsieHne HamOOJbIIero M HaMMEHbIIEro 3HadeHHsl (QYHKIMH Ha
OTpE3Ke
43 [TepBoobpaznas. MuTerpan
5 MHoOxecTBa U JIOTHKA
5.1 MHoXecTBO, Onepanuu Haj MHOKecTBamMu. Jlnarpammel Jisiepa — Benna
5.2 Jloruka
6 BeposgrHocTh U cTatucTrka
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BeposaraocTs




6.3 Komb6unatopuka

7 I'eomeTpus

7.1 ®urypsl Ha MIIOCKOCTH

7.2 [IpsiMBbIE U TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHUKH

7.4 Tena u moBEpXHOCTH BpaIllCHUS

7.5 Koopaunatsl u BEKTOPBI




YYEBHO-METOAMYECKOE OBECIIEHEHNE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI U1 YUHEHUKA

Maremaruka. Anrebpa W Hadala MmareMmatudeckoro amanmusa, 10-11 kmaccel, 0a3oBbIA H
yrnyOneHHbld ypoBHH, yueOHuk/ [1I.A. Anmumos, FO.M. Kansrun, M.B. TkaueBa u np. Mockaa:
IIpoceemenue, 2025

METOAMYECKUE MATEPUAIJIBI JUTA YUUTEJIA

YMK « yueOHuky MaremaTtuka. Anredpa v Hadajia MareMaTudeckoro ananusa, 10-11 kmaccsl,
6a30BblIii U yryOnaeHHbId ypoBHH, yueOHuk/ II.A. Anumos, FO.M. Kansarun, M.B. Tkauesa u 1p.
- 13 -e uzn., Mockaa: [Ipocsemienue, 2025

[MU®POBBIE ObPA3OBATEJIbHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://myschool.edu/ru/skiv.instrao.ru






