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IHHOACHUTEJIBHASA 3AIIMCKA

VYueOHblil Kypc «Aunrebpa ¥ Hayaja MaTEMaTHUECKOIO aHaIU3a» SBJIAETCS OAHUM W3
HamOoJiee 3HAYMMBIX B TIPOTpaMMeE CPEIHEro OOIIero 0oOpa3oBaHUs, TMOCKOJBKY, C OIHOU
CTOPOHBI, OH 00€CIEUNBACT HHCTPYMEHTAIIBHYIO 0a3y ISl U3yYeHUS BCEX €CTECTBEHHO-HAYYHBIX
KYPCOB, a C Ipyroil CTOPOHBI, (GOPMUPYET JTOTHYECKOE U aOCTPAKTHOE MBIIIJICHAE 00YJatOIIIXCS
Ha YypPOBHE, HEOOXOAMMOM IJIi OCBOCHHUS HWH(POPMATUKH, OOIIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH W JAPYI'MX IHCUUIUIMH. B paMkax maHHOro y4eOHOro Kypca oOydaromruecs
OBJIAZICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HayKd, KoTopas (opMyiaupyer CBOU
JOCTIDKEHUS B MaTeMaTH4Ieckoi popme.

VY4eOHbIil Kypc anreOpsl W Havajl MAaTeMaTHYECKOTO aHAllM3a 3aKJaJbIBAa€T OCHOBY IS
YCIICITHOTO OBJIA/ICHUS 3aKOHAMH (PU3UKH, XUMUH, OMOJIOTUH, TOHUMAHHsI OCHOBHBIX TEHICHITUN
Pa3BUTHS SKOHOMHUKH M OOIIECTBEHHOH KHM3HH, TO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX
IU(GPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BAaTh WX JUIA JAlbHEHIIEro
00pa3oBaHUs M B MOBCEIHEBHOMN )XU3HU. B TO e Bpems OBJa/ieHHe aOCTPaKTHBIMU H JIOTHUECKU
CTPOTUMH KOHCTPYKIMSIMHU alNTreOphl 1 MaTeMaTHYeCKOTO aHalli3a pa3BUBACT YMEHUE HAXO/UTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HCTHHHOCTB, JIOKa3bIBATh YTBEPXKJICHHSI C TIOMOIIBIO HHIYKIIUT
U paccyXJaaTh IeAyKTUBHO, UCIOJIb30BaTh 0000IIEHNE U KOHKPETHU3AlMI0, a0CTparupoBaHue u
aHaJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTUIECKOE MBIIIICHHUE.

B xone wusydenus yueOHOro kypca «Anredpa M Hadajga MaTeMaTHUYECKOrO aHalln3a»
oOydJaromuecsi IMOJy4alOT HOBBIM OTBIT pEIICHHs TNPUKIAJHBIX 337ad, CaMOCTOSTEIHLHOTO
MOCTPOCHHSI MaTEeMAaTUYECKUX MOJEICH pPEalbHbIX CHUTYyalldil, WHTEPIPETAIlMH TOJYIEHHBIX
peIIeHH, 3HAKOMSATCSI C TPUMEPaMU MaTEeMaTHUYeCKUX 3aKOHOMEPHOCTEW B TPHUpOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIMMUCS MATEMAaTHYECKIMH OTKPBITUSIMH U X aBTOPAMHU.

VY4eOHbIi Kypc 00J1aaeT 3HAYUTEIBHBIM BOCIMTATEIFHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 Y4YeOHbId MaTepuall, CIOCOOCTBYIOMUN (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pDCHHUS, TaK MW dYepe3 coenuduky yd4eOHOW  JeATENbHOCTH, TpeOyrolen
MPOJOJDKUTETPHON — KOHIGHTPAIlMM ~ BHHMAaHUS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TOJTy4YCHHBIN pe3yJIbTar.

B ocHoBe Mmetonmkum oOydeHus anreOpe M HadalaM MaTeMaTHYeCKOrO aHaliu3a JICKUT
JeSTETbHOCTHBIN MIPUHIUT 00y4YEHHUSI.

B ctpykType yueOHOTO Kypca «Ajiredpa U Havaisa MaTeMaTHYECKOTO aHaJIH3a» BbIJICICHBI
CIICAYIOIINE COJCPIKATEIBHO-METOJMUECKUE JTHHUU: «Yucia W BbIYMCICHUN), «DYyHKIMH WU
rpagukn», «YpaBHEHUS U HEpaBEHCTBa», «Havyana MaremaTnueckoro aHainmsa», «MHOKeCTBa U
Joruka». Bce OCHOBHBIE COJIepKATEIBHO-METOINICCKUE IMHIH U3yIat0TCsl Ha IPOTSDKEHUH JBYX
JeT 00y4eHHUsl Ha YPOBHE Cpe/IHEro oOIiero oopa3oBaHusi, €CTECTBEHHO JIOTOJHSS APYT Apyra U
MOCTENICHHO HACHIIAsACh HOBBIMM TEMaMH W pa3jieiaMu. JlaHHBI yueOHBIH Kypc SIBISETCS
WHTETPATUBHBIM, MOCKOJBKY OOBEIUHSCT B ceOe COJepKaHWE HECKOJBKHX MaTeMaTHYECKHX
JIMCLUUIUIMH, TAKUX Kak anredpa, TPUrOHOMETPHsI, MaTeMAaTUUECKUI aHaIu3, TEOPHsl MHOXKECTB,
MaTeMaTuyeckas Jioruka u apyrue. Ilo mepe Toro kak oOydaroliuecs OBIaJeBalOT Bcé Ooiee
IIMPOKMM  MaTeMaTM4YecKMM  ammapaTtoM, y HHUX  IOCIeloBaTelabHO  (opMUpYyeTCs
U COBEPILIEHCTBYETCS YMEHHME CTPOUTh MAaTEMAaTHYECKyl0 MOJEIb peaJbHOM CUTyalluH,
MPUMEHSATh 3HaHUS, IOJydeHHBIE IPU U3Y4eHUN y4eOHOTro Kypca, ISl peIIeHUs] CaMOCTOSITENTbHO
copMyIMpPOBaHHONW MaTeMaTUYECKOM 3a/1auu, a 3aTeM UHTEPIIPETUPOBATh CBOM OTBET.

ConeprxaTenbHO-MeToAuYeCcKast TMHUSA «HHCIa U BEIYMCIIEHUS 3aBepiiaeT (GopMUpOBaHHE
HaBBIKOB HMCIIOJIb30BaHMS JICHCTBUTEIBHBIX YUCEN, KOTOpOE ObUIO HAauaTO Ha YPOBHE OCHOBHOTO
obmero obpazoBanus. Ha ypoBHe cpeanero odiero oopazoBanusi 0co00e BHUMAHUE YIESIETCS
(OpMHUPOBAHHIO HABBIKOB PAIlMOHAIBHBIX BBIUYMCICHUH, BKIIOYAIOUIMX B ce€0sl MCHOJIb30BAHUE
pa3nuyHBIX (OPM 3alMHCH YHUCIA, YMEHHE JeiaTh NPUKUAKY, BBINOJHATH MNPUOIMKEHHBIE



BBIUMCIICHUS], OLIEHUBATh YMCIIOBBIC BBIPAKEHHUS, pPa0OTaTh C MAaTEMAaTUYECKUMU KOHCTAHTaMH.
3HaKoMbIe 00yJarOIIUMCSI MHOKECTBA HATYpPaJIbHBIX, IIEIIbIX, PALIMOHATIBHBIX U JAEHCTBUTEIBHBIX
qucesl JOIOJIHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHCENl. B KaXaoM U3 3THMX MHOXKECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE eMy CrielM(UYECKHe 33/1a4d U OTepaluu: JeJICHUe Haleo,
OTIEPHPOBAHUE OCTATKAMH HA MHOKECTBE IIEJIBIX YHCEINl, 0COObIe CBOWCTBA PAIlMOHAIBHBIX U
UppalMOHAJIbHBIX YHCEN, apu(PMETHUECKUE OTIepaliy, a TAK)KE U3BJICUEHUE KOPHS HAaTypaJbHOI
CTENIEHH Ha MHOXKECTBE KOMIUIEKCHBIX 4Mces. biaromapst mocieaoBaTelbHOMY pPACHIMPEHUIO
Kpyra UCHOJIb3YEMbIX YHCEI U 3HAKOMCTBY C BO3MOXKHOCTSIMU MX IPUMEHEHHUS Ui pelleHus
pa3IMyYHbIX 3a]1a4 (popMUpyeTcs MPeACTaBICHUE O €AMHCTBE MAaTEMaTUKU KaK HAYKU U €€ poJiu B
MOCTPOSHUH MOJIENIEH pealbHOTO MUPA, IMUPOKO UCTIOIB3YIOTCS 0000IIeHNEe U KOHKPETH3AIHSL.

JIluaus «YpaBHEHUS M HEPABEHCTBA» PEATM3yeTCsl Ha MPOTSHKEHUU BCEro OOydeHHs Ha
YpOBHE cpenHero oOmiero oOpa3oBaHMs, IIOCKOJIBKY B KakaoMm paszene I[Iporpammsl
MIPElyCMOTPEHO pellIeHHEe COOTBETCTBYIOIIMX 3ajad. B pesynbrare oOydaromuecs OBIaJAEBaOT
pa3IMYHBIMU  METOJIaMU  DPELIEHUS pPalMOHANbHBIX, MPPAlMOHAIbHBIX, I10Ka3aTeIbHbIX,
JOorapu(MUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPaBEHCTB M CHCTEM, a TaKXke 3ajad,
cojepkauux napaMmerpsl. llogydyeHHblE yMEHUS HIMPOKO HCIOJIB3YIOTCS MPU HCCIEIOBAHUU
(GYHKIMM ¢ TOMOLIBIO TPOU3BOIHON, MTPHU PELICHUH MPUKIAAHBIX 33/1a4 U 33/1a4 Ha HAX0XKICHUE
HauOOJBIINX U HAUMEHBIINX 3HaueHUi QyHkiuu. [lanHas copepikarenbHas JTUHUS BKIIIOYAET B
cebs Takxke (QOpMUPOBAHHWE YMEHHUH BBINOJHATH pacdy€rhl 1Mo ¢opmynaam, npeoOpa3zoBaHUs
palMOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHM, a TaKKe BBIPAKEHUH,
CoJlepKalluX CTerneHu H Jjorapudmel. braromaps wusydeHuro anredpandyeckoro Marepuaia
MIPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIILICHUS
oOyuaronuxcs, (GOpMHUPYIOTCS HABBIKU JEAYKTUBHBIX PAacCYXJEHUH, paOOThl ¢ CUMBOJILHBIMU
(dbopmamu, MPeICTaBICHUS 3aKOHOMEPHOCTEH U 3aBUCHUMOCTEH B BHJE PABEHCTB U HEPABEHCTB.
AnreOpa npennaraet 3p(eKTHBHbIE HHCTPYMEHTBI AJIs1 PELICHUs TPAKTUUECKUX U €CTECTBEHHO-
Hay4HBIX 33/1a4, HaIJIAJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKU.

CopnepxaTtenbHo-MeToAUUeCcKast TUHUSA «DyHKIMU U TpapUKM» TECHO MEpeIieTaeTcs C
JIPYrUMH JUHUAMH y4€OHOTO Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 334a€T M0CIIEI0BATEIbHOCTD
u3ydeHuss Marepuana. V3ydeHue CTenmeHHOH, TMOKa3aTeNbHOM, JIorapuPpMUYEcCKol U
TPUTOHOMETPUUECKUX (DYHKIMH, UX CBOMCTB M Ipa(UKOB, NCHOIb30BAHNE (DYHKIMMN U1 peIIeHUs
3aJa4y U3 APYrux y4eOHbIX IPEIMETOB U PEaIbHOM JKU3HU TECHO CBA3AHO KaK C MaTEMAaTUUYECKUM
aHAJIM30M, TaK U C pellICHUEM ypaBHEHUH U HepaBeHCTB. [Ipr 3ToM 00JibI110€ BHUMAHUE YEIAeTCs
(opMUPOBAHUIO YMEHUS BbIpakaTh (POPMYIaMy 3aBUCUMOCTH MEK/Y Pa3IMYHbIMU BETUUNHAMH,
HCCIIEIOBAaTh IOJIydeHHbIE (DYHKIMH, CTPOUTh UX rpaduku. MaTtepuan 3Toil conxepkaTeabHON
JIMHUHU HalleJIeH Ha pa3BUTHE YMEHUH U HABBIKOB, IIO3BOJISIOILMX BBIPAXKATh 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU B pa3IMyHON (opMme: aHaIUTHUECKO, rpaduyeckoit u cioBecHoi. Ero uzyuenue
CIOCOOCTBYET PA3BUTUIO AJITOPUTMMUYECKOIO MBILIUIEHUS, CIIOCOOHOCTH K O00OIIEHHI0 U
KOHKPETHU3aLlUH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxatenbHas nuHUA «Havana MaTeMaTH4ecKoro aHajan3a» IO3BOJISET CYIIECTBEHHO
paclIMpUTh KPYT KaK MaTeMaTUYECKUX, TaK U MIPUKJIAHBIX 3a]1a4, TOCTYIHBIX 00yJaromuMcs, TaK
KaK y HUX IOSBJISIETCS BO3MOXHOCTb CTPOUThH I'Pa(UKH CIOKHBIX (YHKIHH, ONpenensiTh UX
HauOOJIbIINE U HAUMEHbBIIINE 3HAUYEHUS, BBIUUCIATh TUIOMEAAN Guryp u oObEMBI Tel, HAXOAUTh
CKOPOCTM M YCKOPEHHs mpoueccoB. JlaHHas coziepKaTelpHas JIMHUS OTKPBIBAET HOBBIE
BO3MOYHOCTH ITIOCTPOEHUS MaTEMaTHUYECKUX MOJEIIEN peallbHbIX CUTYallHii, T03BOJISIET HAXOAUTh
HawIy4dlllee pPEIICHWE B NPUKIAAHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMHUYECKHX, 3aJayax.
3HAaKOMCTBO C OCHOBaMHM MaTe€MaTMUYECKOI'O aHallM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO,
(opMaJIbHO-IOTMYECKOTO U KPEaTUBHOTO MBINUIEHUS, (OPMHPOBAHUIO YMEHHUI pacro3HaBaTh
NIPOSIBJICHUSI 3aKOHOB MAaTEeMaTUKU B HayKe, TEXHUKE M HcKyccTBe. OOyuaromyecs y3HAIOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYYCeHHbIX B XOJ€ Pa3BUTHs MaTEMaTHKM KaK HaykH, U 00 UX
aBTOPAx.

ConeprxaTenbHO-MeToAuuecKast IMHUS «MHOXKeCTBa U JIOTMKa» BKIIIOYAET B ce0s 271€MEHTHI
TEOPUHU MHOXKECTB M MAaTEMAaTHUYECKOM JIOTMKH. TeopeTHMKO-MHOKECTBEHHBIE IPEICTABICHHUS



MIPOHU3BIBAIOT BECh KYPC MIKOJHLHOW MAaTEMATHKH U MPEAIaraloT Hanboiee yHUBEPCAbHBIN S3bIK,
OOBEIMHSIOMNI BCE pas3lelibl MaTeMAaTHKU W €€ MPHIOKCHHUH, OHHU CBSI3BIBAIOT pPa3HbBIE
MaTeMaTHYeCKUE JUCHUIUIMHBI W MX NPWIOKEHHUs B efauHoe Inenoe. [losromy BaxHO 1aTh
BO3MOXHOCTh OOYYaromeMycsli MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM $I3BIK COBPEMEHHOMU
MAaTEeMaTHK{ U UCIOJIb30BATh €T0 JUIsl BRIPAXKEHUSI CBOUX MBICIIEH. JIpyruM Ba)KHBIM MPU3HAKOM
MaTeMaTHUKH KaK HAayKd CJIEIyeT NIPHU3HATh CBOMCTBEHHYIO €M CTPOTOCTh OOOCHOBaHHWH U
CJIeIOBAaHME OMPEACIEHHBIM NIPaBUIaM MOCTPOCHMS JI0KA3aTEIbCTB. 3HAKOMCTBO C AJIEeMEHTaMU
MAaTeMaTH4YeCKOW JIOTUKH CIOCOOCTBYET PA3BUTHUIO JIOTMYECKOTO MBIIUJICHUSI OOYy4aronIuxcs,
MO3BOJIIET UM CTPOUTH CBOM PACCYXKJICHUS HA OCHOBE JIOTHYECKUX MPaBU, (GOPMUPYET HABBIKI
KPUTUYECKOTO MBIIUICHUSI.

B yge6HOM Kypce «Anrebpa u Havajga MaTeMaTHISCKOTO aHAIIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTH4YeCKOTO MOJCIUPOBAHUSA, KOTOPBIE TPU3BAHBI CIIOCOOCTBOBATH (POPMUPOBAHUIO
HABBIKOB MMOCTPOEHUS MOJIEIEH pEeaIbHBIX CUTYallUi, UCCIECIOBAHUS ITUX MOJIETIEH C TTOMOIIBIO
amnmapara anreOpbl U MaTEMaTHYECKOTO aHaNW3a, WHTEPIPETAIMH TOJYYeHHBIX pPE3yJIbTaTOB.
Takue 3agaHus BIUIETEHBI B KaXIblil W3 Pa3[eioB MPOTPAMMBI, MOCKOJbKY BECh MaTepuai
y4eOHOro Kypca MIMPOKO HCIOJIb3YeTCs Ui pelleHus TNPUKIAAHBIX 3amad. [lpu pemreHun
peanbHBIX MPAKTUUYECKHUX 3a7a4 00ydaroIuecs pa3BUBal0T HAOJII01aTeIbHOCTh, yMEHHE HAX0IUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOJIH30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH
npobsemy. JlesTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB PEIICHUS TPHUKIAJAHBIX 33134
OpraHu3yeTCsi B TIPOIIECCe H3YyUeHHUs BCeX TeM ydeOHOro Kypca «AnireOpa W Hadaia
MaTEMaTHYECKOTO AaHAIU3AY.

Ha n3yuenue yueObHOTO Kypca « Anrebpa v Havajga MaTeMaTHUYeCKOTO aHaJIM3a» OTBOJIUTCS
272 gaca: B 10 xitacce — 136 yacos (4 gaca B Hezeno), B 11 kimacce — 136 gacoB (4 yaca B HeEIO).

COJEPKAHUE ObYYEHUA

10 KJIACC

Yucsia 1 BBIYUCICHUSA

Pannonaneubie yucna. OObIKHOBEHHBIE U JAECATUYHBIC APOOU, MPOIEHTHI, OECKOHEYHBIE
nepuoauueckue apoou. [lpumenenue nqpobdeit u mpoLEeHTOB s PelleHus MPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTpacieil 3HaHUW U peajbHOU KU3HHU.

JleiicTBuTenpHble yKcia. ParyoHanbHble W UppallMOHANIbHBIE yHcla. ApudMeTudyeckue
Omnepaluu ¢ JEUCTBUTEIbHBIMU 4YHUCIaMU. MOJyib JEHCTBUTENIBHOIO YMCIIAa U €ro CBOMCTBA.
[TpubmmkE€HHbIE BBIYMCICHUS, TMpaBujia OKpPYIJICHHUsS, TNPUKHUIKA M OLEHKAa pe3ylbTaTra
BBIYHCIICHUM.

Crenens ¢ nensiM nokaszareneM. bunom Herotona. Mcnonb3oBanue noaxoasuieii Gopmel
3alUCH ACUCTBUTEIbHBIX YHCEIT JUISl pELIEHUs TPAKTUYECKUX 3a]1a4 U IIPE/ICTABIICHUS IaHHBIX.

ApudmeTnueckuil KOpeHb HATYpaIbHOM CTENEHH U €ro CBOICTBA.

Crenenb ¢ paluMOHAIbHBIM IOKa3aTeleM U €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIIbHBIM
MOKa3aTeseM.

Jlorapudm yucna. Coiicta norapudma. JlecsiTHuHbIe U HaTypalbHbIE TOTapU(MBI.

CuHYyC, KOCHHYC, TAHT€HC, KOTAHI€HC YHUCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHHUS U HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHBIE TpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHHSI.
PaBHOCHIIbHBIE ypaBHEHMS U ypaBHEHUs-ClIeACTBUsI. HepaBeHCTBO, pelieHne HepaBeHCTBa.



OCHOBHBIE METO/BI PEIICHHS LENbIX U IPOOHO-PAlMOHATIBHBIX YPABHEHUH U HEPAaBEHCTB.
MHOrouieHsl OT OJIHOM NepeMEHHOM. JleJIeHne MHOTOUYJIEHa HAa MHOTOWIEH ¢ OCTaTKOM. Teopema
be3y. MHorounens! ¢ nensiMu koddgduruenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BHIPAKEHHIA, COACPIKAIINX CTETICHU U KOPHH.

Wppanmonanshblie ypaBHeHUs1. OCHOBHBIE METO/bI PELICHUS UPPALMOHAIBHBIX YpaBHEHUH.

[lokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHbIX YPAaBHEHUH.

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIHX JIOTAPUPMBI.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PEIICHHUS JIOTapUPMHUUECKUX
YpaBHEHUU.

OcHoBHble TpuroHomerpuueckue ¢opmyinsl. IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIpaXKEHUH. Perienue TpuroHoMeTpuyecKux ypaBHEHHMN.

Pemrenne cucreM IMHEHWHBIX YypaBHEHMU. MaTpuma CHUCTEMBl JMHEHHBIX YPABHEHUM.
Ompenenurens MaTpHIbl 2X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA, BBIUYHCICHUE
€ro 3Ha4YeHHs, MPUMEHEHHUE OINpEeAETUTeNs ISl PELIEHUS CUCTEMbl JMHEHHBIX ypaBHEHHI.
Pemrenne npukiagHbIX 3a7ad C MOMOINBKD CHCTEMBI JIMHEWHBIX ypaBHeHMH. lccienoBanue
MOCTPOECHHOW MOJIETH C MMOMOIIBIO MAaTPUIL U ONIPEACITUTENCH.

[TocTpoenne mMaTeMaTHYECKUX MOJENIEH pEaJbHOM CUTyallMH C MOMOIIBIO YPaBHEHHU M
HepaBeHCTB. [I[puMeHeHne ypaBHEHUI U HEPaBEHCTB K PEIICHUI0O MaTeMaTHUYEeCKHX 3a7a4 U 3a1a4
U3 pa3IUYHbIX 00JacTel HAyKH U pealibHOM JKU3HU.

DyHKIUHN U TPa@UKH

OyHkuus, crnocoObl 3amaHust ¢GyHkuuu. B3aumHo oOpatnbie ¢yHkuuu. Kommnosumus
¢byukuuil. I'padux pynkunn. DnemeHTapHble peodpazoBanus rpagukoB GyHKIUI.

Ob6nacTh onpezaeneHuss U MHOXeCTBO 3HaueHu# ¢yHkuuu. Hynu dynxuuu. [pomexyrku
3HakonocTossHcTBA. UETHble M Heu€THble QyHKUUM. Ilepumoguueckue QyHkuuu. IIpomexyTku
MOHOTOHHOCTH (PyHKIMHU. MakcuMyMbl 1 MUHUMyMBbl (QyHKIuH. HanOosbiiee u HauMeHbIee
3Ha4eHUs1 QPYHKIUHU HAa IPOMEKYTKE.

Jluneiinas, kBajpaTU4IHas U APOOHO-TMHEHHAS QYHKIIMU. DIEMEHTaApPHOE HCCIICIOBAHUE U
MMOCTPOCHUE UX TPaUKOB.

CrenenHass (yHKIMSI C HATypaJdbHBIM M IIENBIM Moka3ateneMm. EE cBoiicTBa u rpaduk.
CpoiictBa u rpaduk KOpHA N-Of CTENEHH Kak (PYHKIHMU OOpaTHOM CTENeHH C HaTypajlbHBIM
II0Ka3aTEeJIEM.

Iloka3zaTtenpHast u norapudmuyeckas GyHKUUU, UX CBOMCTBa U rpaduku. Mcnonb3oBanue
rpadukoB PYHKIUH AJIs pEIICHUST ypaBHCHUM.

Tpuronomerpuueckass OKpPYKHOCTb, OIpPEJCIEHHE TPUTOHOMETPUUYECKHX  (YHKLUH
YHCIIOBOIO apryMeHTa.

@OyHKIMOHATIbHbBIE 3aBUCMMOCTH B peajbHbIX Mpoleccax U siBieHusIX. ['paduku peaabHbIX
3aBUCUMOCTEN.

Havasa MmaTeMaTH4eCKOro aHaJIn3a

[TocnenoBaTrenbHOCTH, CIIOCOOBI 3a/laHMsI OCIeI0BaTENbHOCTENH. MeTo MaTeMaTHUeCKOn
UHAYKIAA. MOHOTOHHBIE M OIPaHUYEHHBIE IOCIENOBATEIbHOCTH. MCTOpHsS BO3HHKHOBEHUS
MaTeMaTHYECKOT0 aHaIM3a KaKk aHaJIn3a OECKOHEUHO MaJIbIX.

Apudpmernueckass M reoMmerpuyeckas — mporpeccuu.  beckoHeuHo — yObIBaroras
reomerpuyueckas nporpeccus. CyMMa OECKOHEYHO YObIBaroOIEl reoMeTPHUUECKO Mporpeccuu.
JIMHENHBI1 W OKCHOHEHUHUAIbHBIM pocT. Ywucno e. Popmyna CIOXKHBIX IIPOLIEHTOB.
Hcnosp30BaHne NpoOrpeccuy Uil peIeHHs pealIbHbIX 3aJa4 IIPUKIAIHOTO XapaKkTepa.

HenpepbiBHble QyHKIMM U UX cBOiicTBa. Touku pa3pbiBa. ACUMITOTHI IPa(UKOB QYHKITHHA.
CBoiicTBa (hyHKIMH HENPEpHIBHBIX HAa OTpe3ke. MeTo MHTEpBAJIOB Ul pEelIeHUs] HEPABEHCTB.
[IpuMeHeHre CBOWMCTB HENIPEPHIBHBIX (DYHKIUH JUTs peIIeHus 3a/1ay.

IlepBas u BTOpas nmpousBoaHble pyHKIMU. OmpeneneHue, reoMeTpuYeckuil u pusndeckuit
CMBICJI TPOU3BOTHON. YpaBHEHUE KacaTeIbHOM K rpaduKy QyHKIUH.

IIpousBoaHbIe neMeHTapHbIX QyHKIMHA. [Ipor3BogHAST CyMMBI, TIPOU3BEAECHUS, YACTHOTO U
KOMIO3ULIUU (PYHKIIHH.



MHoxecTBa U JIOTHKA

MHoXxecTBO, Oornepanuu HajJ MHOXECTBAMHM U WX CBoicTBa. J(umarpammel Diiiepa—Benna.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO arapara i ONUCAHUS PEAbHBIX IMPOLECCOB U
SIBJICHUU, TIPY PEIICHUH 3a/1a4 U3 APYrUX YUeOHBIX TPEIMETOB.

Omnpenenenune, TeopeMa, CBONCTBO MaTEMATUYECKOTO0 OOBEKTA, CIIEICTBUE, JOKA3ATEIbCTBO,
PaBHOCHUJIbHBIEC YPABHEHUS.

11 KJIACC

Yuciia 1 BBIYUCICHHUSA

Harypanenble u nensle uucna. lIpyuMeHeHHME NPHU3HAKOB JEIMMOCTH LEJIBIX YHUCEN,
HaubOoapnii oOmwmii aenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (nanee — HOK),
OCTaTKOB 10 MOJYJI0, anroputMa EBKkimia uist penieHus 3a/1a4 B LEJbIX YACIIaX.

KommnekcHple uwncna. Aunrebpanueckas UM TpUTOHOMETpUuYeckas (QOpMBbI  3amucu
KOMIIJIEKCHOTO Yncia. ApupMeTHUecKue onepanuu ¢ KOMIUIEKCHBIMU dnciaamu. M3o0paxkenue
KOMIUJIEKCHBIX YHMCEN Ha KOOPAMHATHOM miockocTr. @opmyna Myaspa. KopHu n-oii crenenu u3
KOMILJIEKCHOTO 4yucia. [IpuMeHeHne KOMITJIEKCHBIX 4YHCEN /ISl pellleHus (QU3MYECKUX H
r€OMETPUUYECKHX 3a/1a4.

YpaBHeHUsI M HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHMI U HEPABEHCTB. PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6Op KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHWM C TOMOIIBI0 TPUTOHOMETPUUYECKOUN
OKPY’KHOCTH. PelreHne TpuroHoMeTpu4eCcKiuX HEPABEHCTB.

OCHOBHBIE METO/IbI pEIIEHHS] TOKA3aTEeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METOIBI PEIIECHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE METOIBI PEIIEHUS CUCTEM U COBOKYITHOCTEH PAllMOHAJIBHBIX, UPPALlMOHAJIbHBIX,
MOKa3aTeJIbHbIX U JIOTapU(PMUYECKUX YPAaBHECHUH.

YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI € TTapaMETPAMH.

[IpumeHeHre ypaBHEHHH, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMaTHYECKHUX 3aJad U
3ajad U3 pa3iIMuyHbBIX OOJIaCTe HayKu M peaJbHOM JKM3HH, HWHTEpHpeTalus IOJy4EeHHBIX
pe3yJIbTaToB.

DOyYyHKUUM U TPaPUKHU

I'papux xommnozuiuu QyHkuuid. 'eomerpuueckre oOpas3bl ypaBHEHUI M HEPABEHCTB HA
KOOPJIUHATHOMU IUIOCKOCTH.

Tpuronomerpuueckue GyHKIUHN, UX CBOICTBA U rpaduKy.

I'padurueckue MeToIbl pelIeHUs ypaBHEHUH U HepaBeHCTB. [ padrueckue MeTo bl peleHus
3aJ1a4 ¢ apaMeTpamu.

Hcnonb3oBanue rpadukoB (QyHKIMH A MCCIEAOBAaHUS IPOLECCOB U 3aBUCUMOCTEH,
KOTOPBbI€ BO3HUKAIOT P PEIICHUH 3a/1a4 U3 APYruX Y4eOHBIX IPEIMETOB U pealbHON KU3HU.

Havasa maTeMaTH4eCKOro aHaJIn3a

[IpumeHeHre MPoU3BOAHON K HCCIeIOBaHNIO0 (QYHKIMI Ha MOHOTOHHOCTb U SKCTPEMYMBI.
HaxosxneHne HanOoJIbIIero ¥ HAaMMEHbBIIEro 3HAaUeHUH HeNpepbIBHON (DYHKIIMM Ha OTPE3KeE.

[IpumeHeHre TPOM3BOAHOM JUISI HAXOXKAECHUS HAWIYYIIEr0 PEIICHUS B IPHUKIATHBIX
3ajavax, JJIs OIpeNeNIeHUs] CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHOro (opMynod HiIu
rpauKoMm.

IlepBooOpa3Has, OCHOBHOE CBOWCTBO MepBooOpa3HbIX. [lepBooOpa3Hble 31eMEHTapHBIX
¢ynkuuit. [IpaBuiia HaxXoXA€HUS TIEPBOOOPA3HBIX.

NHurerpain. I'eomeTpU4eCKUi CMBIC UHTErpaja. BeluuciaeHne onpenenéHHoro HHTerpaina
no popmysne Hetorona-JleitGuumna.

[Ipumenenne wuHTEerpana A HAXOXKICHMUS IUJIOMIAJeH IUIOCKUX ¢GUryp u 00BEMOB
F€OMETPUYECKUX TEJI.



[Tpumeps! pemennii auddepeHnuanbHbIX ypaBHEHHA. MaTeMaTH4eckoe MOJICIIMpPOBaHUE
peabHBIX MPOIECCOB C MOMOIIBIO JU(PepeHInaATbHBIX YPABHEHUH.
[VNTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBII VYPOBEHH) HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpakIaHCcKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTh TPAKJAAHCKON TO3WIMUK  OOydYaromerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO HJIE€HA POCCHUHCKOrO OOIIECTBa, MPEICTABICHUE O MAaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHUM, TPOLEAYp TPakKIAHCKOTO OOIIECTBa
(BBIOOPHBI, OMPOCHI U APYTrO€), YMEHHUE B3aWMOJICHCTBOBATH C COIMAIBbHBIMU WHCTUTYTAaMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAUCHHUEM;

2) NaTPpHOTHYECKOT0 BOCIIUTAHUSI:

c(OpPMUPOBAHHOCTh POCCUMCKON I'PaXAaHCKOW MACHTUYHOCTH, YBAXKEHHS K MPOIUIOMY U
HACTOSIIEMY POCCHUIMCKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCUMCKONW MAaTEeMaTUYECKOM IIKOJbI, UCMOJb30BAHUE ITHUX JIOCTH)KEHUH B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAHHME  JYXOBHBIX LIEHHOCTEH  POCCUICKOrO  Hapojaa, CcGHOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JNOCTH>KEHUM HAyKM M JESTENbHOCTBIO YYEHOTO, OCO3HAHME JMYHOIO BKJIAJa B MOCTPOCHHE
YCTOMYHMBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUasl ICTETUKY MAaTEMAaTUYECKNX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1ay, PEIICHUH, PacCyXACHUN, BOCIPUUMYHBOCTH K MATEeMaTHYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3HuecKoro BOCIUTAHHUS:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUUYECKUE 3HAHUSI B MHTEpecax 3J0POBOIO
u Oe3omacHOro oOpasa >KM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pPOBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OT/AbIXA, peryispHas (Gu3nueckas akTUBHOCTS),
(buznuecKoe COBEPIICHCTBOBAHME MPU 3aHATUSAX CIOPTUBHO-03/I0POBUTEIBHON JAEATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHHUS:

TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTU TPYIOJIIO0US, HHTEPEC K Pa3uyHbIM chepam
npodeccuoHabHOM JEesSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPUJIOKEHHUSIMHU, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTu30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPaKTUYECKHX 33J1a4 MaTEMaTUYECKOW HallPaBJIEHHOCTH;

7) 3K0JIOTHYECKOT0 BOCIUTAHHUS:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKOW KYJAbTYpHl, TOHUMAHHE BIUSHUS COIHAIBHO-
SKOHOMHUYECKHX IMPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
rI100aTBFHOTO XapaKTepa SKOJOTUYECKUX MPOOIeM, OpUEHTAIIHsI Ha TPUMEHEHNE MaTeMaTHIEeCKUX
3HAHW 715 pEIIeHU 3a7a4 B 00J1aCTH OKpY>Karolei cpeibl, IIIaHUPOBAHKUE TIOCTYIKOB U OIICHKU
MX BO3MOYHBIX MTOCJIEJICTBUM JIJIs1 OKPYXKAIOLIEH CPEIbl;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

c(OpPMUPOBAHHOCTH ~MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKA M OOIIECTBEHHOW MPaKTUKH, MTOHUMAaHUE MATeMaTHYECKOW HAyKd Kak Cgepbl
YEJIOBEUYECKOUN AESITENIbHOCTH, ITANOB €€ pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHS LIMBUIIM3ALINU,



OBJIAJICHUE SA3BIKOM MATEMAaTUKU U MAaTEMaTUYECKON KYJIBTYPOU KaK CpPEICTBOM IIO3HAHMS MUDAa,
TOTOBHOCTb OCYILIECTBIIATh IPOEKTHYIO U MCCIIEOBATEIbCKYIO ACATENbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBHUS

Ba3oBble jornyeckue aeicTBus:

BBISIBIISITh M XapaKTEPU30BAaTh CYIIECTBCHHBIC IPU3HAKKH MATEMATHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHA MEXAy TIOHATHUAMH, (OPMYIUPOBATH  ONPEACICHUS TOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHBIN TpPH3HAK KIACCU(PUKAIMU, OCHOBAaHUSA JUIsI 000OMmIeHUS U
CPaBHCHHSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A;

BOCIIPHHUMATh, (POPMYJIHPOBATH M IPEOOPa30BBIBATE CYXKJICHUS: YTBEPIAUTEIbHBIC W
OTpHUIATEIIbHBIC, SIMHIYHBIC, YACTHBIC M O0ITUE, YCIOBHBIC,

BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHUBOpEUHs B (PaKTax,
JMAHHBIX, HAOMIOJACHUAX W  YTBEPXKICHHSX, TMpeiaratb KPUTCPUU JUIS  BBISBIICHUS
3aKOHOMEPHOCTEN U MTPOTHUBOPEUUNI;

JIeNIaTh BBIBOJIBI C HCIIOJIB30BAHHEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOYCHNH, YMO3AKIIIOUYSHUI TI0 aHAJIOTUH;

MTPOBOJIUTH CAMOCTOSITEIILHO JIOKA3aTeIbCTBA MATEMATHICCKUX YTBEPIKIACHHUM (TIPSIMBIE U OT
MPOTUBHOTO), BBICTPAaWBaTh APTryMEHTAIMIO, TPUBOJUTH TIPHUMEPHl W  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBO/JIBI;

BBIOMpATh CMIOCO0 perieHust yaeOHoM 3a1aun (CpaBHUBATh HECKOJILKO BAPUAHTOB PEIICHMSI,
BbIOMpATh HanboJIee MOAXOASAMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebCcKHue NeCTBUA:

HCI0JIb30BAaTh BOMPOCH! KaK MCCIIENOBATENbCKUNA HHCTPYMEHT MO3HAHUS, (POPMYIUPOBATh
BOMNPOCHL, (PUKCUpYIOIIME MPOTUBOpEUYHe, MNpobiIeMy, ycTaHABIMBAaTh HCKOMOE M JIAaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MIPOBOJUTH  CAMOCTOSATENBHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, SIBJICHUS, IPOIIECCA, BBISBICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaMHU;

CaMOCTOSITENIBHO (hOPMYyIUpPOBaTh 00OOIIEHNS U BBIBOJBI [0 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIO/ICHUS], UCCIIeI0BaHuUs, OLIECHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3Y/IbTaTOB, BHIBOJOB U
000011IeHMI;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOLIECCa, a TAK)KE BBIABUTATh MPEINOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIIAATH 1e(DUUUTHI MH(OPMALIMY, TaHHBIX, HEOOXOJAUMBIX I OTBETA HA BOMPOC U IS
pelIeHus 3a/1a4H;

BBHIOMpATh HMHPOPMAIIMIO M3 HCTOYHUKOB Pa3NUYHBIX THUIIOB, aHAJIH3UPOBATH,
CUCTeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATh HMHGOPMALMIO PA3NIUYHBIX BHUIOB U  (opm
MIpe/ICTaBJICHHUS;

CTPYKTYpUPOBATh HHGOPMAITUIO, IPEACTABIATE €€ B pa3NUYHBIX (POpMax, UILTIOCTPUPOBATH
rpaduyuecKy;

OIICHUBATh HAAEKHOCTh HMHPOpPMAIIMM TIO CAMOCTOSITENTFHO  CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHuKaTHBHbBIE YHUBEpPcaIbHbIE yueOHbIe elicTBUs
Oo0mmenne:



BOCIIpUHUMATL U q)OpMyJII/IPOBaTB CY)XKIACHHUA B COOTBCTCTBHU C YCIIOBUIMU U LCIIIMU
OGH.ICHI/IH, SICHO, TOYHO, I'PAMOTHO BbIPpAXKaTb CBOI TOYKY 3PCHHA B YCTHBIX W IHWCbMCHHBIX
TCKCTAaX, JaBaThb MMOACHCHUA IO XOAY pCLICHUA 3a/la4ui, KOMMCHTHUPOBATH HOJIy‘IGHHBIfI PE3yJIbTaT,

B XO/ie¢ OOCYKIEHUs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMOil TeMbl, MPOOIEMBI,
pemaeMoﬁ 3aa4M, BBICKA3bIBATb WACHU, HALICJICHHBIC HA IOUCK PCUICHHA, COIIOCTABJIATHL CBOU
CYXJEHHUS C CY)KICHMSIMHU JPYTUX YYaCTHUKOB Jauajora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
MO3UIIHIA, B KOPPEKTHOU opme GopMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NpCACTaBJIATE PE3YJbTATbl PCHICHUA 3aJadM, SKCIICPUMCHTA, HUCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITEJILHO BbIOMPATh (JOpMAT BBHICTYIUIEHUS C YUETOM 3a7a4 MPE3EHTALUU U 0COOCHHOCTEN
ayJIUTOpUH.

PeryisiTuBHbIE YHHBePCAJIbHbIE YUeOHbIE NelicTBUS

Camoopranu3anusi:

COCTaBJIATH IUIAH, AJTOPUTM pEHICHHUs 3aJadd, BBIOMpATh CIIOCOO pEHICHUS C Y4ETOM
MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH
BAapUaHTHI peLIEHUH ¢ y4ETOM HOBOM MH(pOpMaLIHH.

CaMOKOHTPOJIb, YMOIMOHATBbHbII HHTEJIEKT:

BJIQJICTh HaBBIKAMH TIO3HABATENLHON pe()IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX TEHCTBUH U
MBICTIUTEIIHHBIX MPOIIECCOB, MX PE3YIbTATOB, BIIAIETh CIIOCOOAMHU CAMOTIPOBEPKH, CAMOKOHTPOJIS
mporiecca 1 pe3yiibTara pelieHus MaTeMaTHYeCKOH 3a/1a4H;

MPEIBHJIETh TPYJAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH TPH PEIICHWHM 3aJadd, BHOCHTH
KOPPEKTHBHI B JIESITEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX, HAHJIEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yIbTaTa LEIH U YCIOBUAM, OOBSICHATh IPUYUHBI JJOCTUKCHUS
WIM HEJOCTI)KEHUS Ppe3yJlbTaTOB JESTENbHOCTH, HAXOJIUTh OIIMOKY, J1laBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEJILHOCTD:

MMOHUMATh U MCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHON W MHIUBUIYaIbHOU pabOTHI MpHU
pelieHnd y4eOHBIX 3a/ay, NPUHUMATh IeJlb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHMU3aIMI0 COBMECTHOW paboThl, pacupenesiarTh BUAbl paboT, AOroBapuBaThCS, 0OCYXKIATh
MIPOLIECC U Pe3yNIbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TI'PYNIOBBIX GopMax padoThl (0OCYXKACHHS, OOMEH MHEHHH, «MO3TOBBIC
LITYPMBD» ¥ UHBIE), BBIMOIHITH CBOIO YaCTh paOb0OThl U KOOPAMHUPOBATH CBOU ACUCTBUS C APYTUMU
YJieHaMd KOMaHJbl, OILICHMBATh KAaueCTBO CBOET0 BKJaJa B OOUIMI MPOIYKT MO KPUTEPHSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K konny oOydenus B 10 kjacce oOydarouiuiics MNMOJYYUT CIEAYIOIIME MPEIMETHBIE
pe3yabTaThl MO OT/AENbHBIM TeMaM paboueill mporpaMMbl y4eOHOro Kypca «AusreOpa v Hauyana
MaTeMaTUYECKOTO aHAJIU3a»:

Yuciia 1 BBIYUCICHHUSA:

cBOOOJIHO ONEPUPOBATH MOHATUSAMM: PAlMOHAIBLHOE YHUCII0, OECKOHEYHAs MEepUOINYecKas
IpoOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXECTBA pAIMOHAIBHBIX M JIEHCTBUTEIBHBIX
4YHCell, MOLYJb JEUCTBUTEIBLHOTO YUCIIA,

MPUMEHSATH APOOH U MPOLIEHTHI JUIsl pelIeHHs MPUKIAIHBIX 3a/1a4 U3 PA3IMYHBIX OTpaciei
3HaHUH U PEATbHOM JKU3HU;

NPUMEHATh MPUONMKEHHBIE BBIYMCICHUS, IMpaBUJa OKPYIJIEHUS, NMPHUKHUIKY U OLEHKY
pe3ynbTaTa BEIYMCICHUN;



cBOOOJTHO OMNEpUPOBATh IMOHATHEM: CTENEHb C IEJIbIM I[OKa3aTejeM, HCIOJIb30BaTh
MOAXOAAIIYI0 (OpPMY 3alUCH ACUCTBUTEIBHBIX YHCEN JJIS pEIICHUs MPAKTHYECKHX 3a1ad U
IIPE/ICTABICHMS IaHHBIX;

cBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKHI KOPEHb HATYpaJbHOW CTETICHH;

cBOOOJTHO OTIEPHPOBATH MOHSATHEM: CTETIEHb C PAllMOHAIBHBIM ITOKa3aTeleM;

cBOOOJTHO OMEpUPOBaATh MOHATHAMHU: JOTapudM 4YHCIA, NECATUYHbIE M HATypalbHBIC
norapupMmsl;

cBOOOJTHO OTIEpUPOBATH TMOHATHAMHU: CHHYC, KOCHHYC, TaHT'€HC, KOTAHIEHC YHCIIOBOTO
apryMeHTa;

OTIEpUPOBATH NOHATUSIMU: APKCUHYC, ApPKKOCUHYC M apKTAHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOHO ONEPUPOBATH MOHITUSIMU: TOXKJIECTBO, YpaBHEHNE, HEPABEHCTBO, PABHOCHIIbHBIE
YpaBHEHUS U ypaBHEHUS-CIIEJICTBUS, PAaBHOCHIIbHbIE HEPABEHCTBA;

MPUMEHATh DPA3JIMYHbIE METOJbl PELIEHUS palMOHAIbHBIX M JAPOOHO-PAlMOHAIBHBIX
YpaBHEHUM, TPUMEHATh METOJI UHTEPBAJIOB /ISl PEIICHUsI HEPABEHCTB;

CBOOOJHO OINEPUPOBATh MOHATHSAMHU: MHOTOYJIEH OT OJHOM IMEPEeMEHHOW, MHOTOWIEH C
LenbIMU K03 puimenTaMu, KOpHU MHOTOYJIEHa, IPUMEHSTD JAeJIeHUe MHOTOYJIeHa Ha MHOTOWIEH
¢ ocTaTtkoMm, Teopemy besy u reopemy Bueta st pemienus 3aaay;

CBOOOJHO OIEpPUpPOBaTh MOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpula,
ONPENCIUTENb MATPULIBI 2 X2 WU €ro TEOMETPUYECKHM CMBICI, HCIOJIb30BaTh CBOMCTBA
onpenenuTenst 2 X 2 i BbIYMCICHUS €ro 3Hau€HHs, IPUMEHSTh ONpEeAeTUTeNN ISl peleHus
CUCTEMbl JMHEMHBIX YpaBHEHUH, MOJEIMPOBATh peajbHble CUTYallMd C TOMOIIbIO CHCTEMbI
JUHEHHBIX YpaBHEHMH, HCCIEIOBaTh MOCTPOEHHBIE MOJEIM C TMOMOMIbI0 MaTpull U
onpeenuTeNel, THTePIPETUPOBATh MOJIy4YEHHBIH PE3yNabTaT;

HCIIOJIb30BaTh CBOMCTBA ICUCTBUI C KOPHSIMH JIJIsl IPe0Opa30BaHUsI BRIPAKCHUI;

BBITIOJIHATh ~ IPe0Opa30BaHUsl YMCIOBBIX BBIPDAKEHUH, COJEpXKAIIUX CTENEHU C
paloHaIbHBIM MTOKA3aTeNIeM;

WCIIOJb30BaTh  CBOMCTBA  JiorapuMOB  JuIsi  MPeoOpa3oBaHUs  JOTapU(PMHUUECKHUX
BBIPAKECHUI;

CBOOOJHO  ONEpUPOBATh  MOHATUSAMHU:  HUppAlMOHANIbHBIE,  IIOKa3aTelbHBIE U
Jorapu(MUUecKue ypaBHEHUsI, HAXOJAUTh UX PELICHHS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEX0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

MPUMEHSITh  OCHOBHBIE  TpPUTOHOMETpUuYeckue  Qopmyibl A npeoOpa3zoBaHUS
TPUTOHOMETPUYECKUX BBIPAKCHHUIA;

CBOOOJHO ONEpUPOBATH MOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE, MPUMEHSThH
Heo0xoIuMbIe (GOPMYIIBI ISl PELICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHUN;

MOJENUPOBATh pealbHbIE CUTyalldd Ha s3bIKE alreOpbl, COCTaBISATh BBIPAKEHUS,
ypaBHEHHUS, HEPABEHCTBA [0 YCIOBUIO 3aJauyd, UCCIEIOBAaTh IOCTPOCHHBIE MOJEIU C
MCII0JIb30BaHMEM ammapara anreOphl.

DOyHKOUHA U TPaPUKH:

CBOOOJHO OMEpPUPOBATh MOHATUAMHU: (YHKIHS, CHOCOObI 3a/laHus (QYHKUHH, B3aUMHO
oOparHble (QYHKIMM, KOMMO3UIMSA (yHKUUH, rpaduK (QYHKIUHU, BBINOJHATH 3JIE€MEHTapHbIE
npeobpa3oBaHus TpagUKoOB QYHKLUH;

cBOOOJIHO OmNepupoBaTh MOHATUAMHU: O0JACTh ONpEAETCHHUS M MHOXKECTBO 3HAYCHUH
GbyHKUIMHU, HYTU QYHKIUHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJIHO OMEpPUPOBATH MNOHATHAMM: YETHbIE W HEUETHbIE (DYHKIMM, MEPUOTUYECKUE
GYHKIMH, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMM, MAaKCHMYMbl W MHHUMYMBI (YHKIIHH,
HauOoJIbIIee U HaMMEHbIIee 3HaYeHne (PYHKIUU Ha TPOMEKYTKE;

cBOOOJIHO ONEpHpPOBATh MOHATHAMH: CTEMEHHAas (YHKIUS C HATypaJbHBIM MU IIEJIBIM
nokaszaTeneM, rpaduk cTeneHHON (YHKUMHU C HATYpalbHBIM U IEJBIM IOKa3zaTeseM, rpaduk
KOPHS N-0i CTeneHu Kak (GyHKIIMH 0OpaTHOM CTENEHU C HaTypaJbHBIM MOKa3aTeseM;



ONEpPHPOBATh TOHATUSAMH: JIMHEHHAs, KBagpaTH4HAs W APOOHO-IMHEHHAs (QYHKIHMH,
BBITIOJTHATE 3JIEMEHTAPHOE UCCIICI0BAHKIE U TIOCTPOCHUE UX IPa(pUKOB;

cBOOOJTHO OMEpUpPOBATh MOHATHUSAMU: NOKa3aTeldbHas M Jorapupmuueckas (QyHKLIUHU, UX
CBO#CTBA ¥ I'pauKu, UCIOIB30BATh UX T'PapUKH VIS PELIICHHUS yPaBHEHUH;

cBOOOJTHO OIEPHUPOBATH TMOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb, ONpEACTICHHE
TPUTOHOMETPUUECKUX (PYHKIIMM YHUCIOBOTO apryMEHTa;

UCI0JIb30BaTh Tpaduku (YHKUMH Ui KCCIIEIOBaHMS MPOLIECCOB U 3aBUCUMOCTEH IpH
pelIeHN: 3a1ad U3 JPYruX Y4eOHBIX MPEIMETOB M PEATbHOW KHU3HH, BBIPAXATh (HOpMyIamMH
3aBUCUMOCTH MEXY BEJIUYMHAMU;

Havajia MaTeMaTH4eCKOI0 aHAJIM3A:

cBOOOJTHO OTEpPHPOBATh MOHATHUSAMH: apu(METHUECKass M TeOMETpPHYECKast MPOTPECcCHs,
0ecKOHEYHO yObIBaroIlasi FreOMETpHUecKas MPOrpeccusi, JIMHEHHBIA U SKCIIOHEHIIMAIBHBIN POCT,
(dbopMyIia CII0KHBIX MPOLIEHTOB, UMEThH MPEACTABICHUE O KOHCTAHTE;

HCIIOJIb30BATh IPOTPECCUU VISl PELICHUS PEAVIBHBIX 3a1a4 IIPUKIIAHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATH  MOHSTHUAMM:  IOCIIEAOBATEIBHOCTh, CHOCOOBI  3aJaHUs
[IOCJIEI0BATEIBHOCTEN, MOHOTOHHBIE U OTPAaHUYEHHBIE TIOCIIEI0BATEILHOCTH, IOHUMAaTh OCHOBBI
3apO’KJICHUS MaTEMAaTUYECKOTO aHaIn3a Kak aHann3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: HENpepbIBHbIE (DYHKIMHU, TOUYKH pa3pbiBa rpaduka
(GYHKIMH, aCUMIITOTHI rpaduka GyHKINH;

CBOOOJHO ONEpUPOBATh MOHATHEM: (YHKIMs, HENpepbIBHAs Ha OTpe3Ke, MPUMEHSTbH
CBOMCTBA HETIPEPHIBHBIX (PYHKLINN IS pEIIeHUs 3a/1a4;

CBOOOJHO OMNEpUpOBaTh MOHATHSMM: TepBasi W BTOpas MPOU3BOJHBIE (DYHKIIHH,
KacaTesbHas K rpaguKky QpyHKUINU;

BBIUUCIIATH IPOU3BOHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMIO3HULIUYU IBYX (DYHKIIMH,
3HATh IPOU3BOIHBIE STIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BATh T€OMETPUUECKUN U PU3UUECKUI CMBICI POU3BOJHOM Il peLleHHs 3aau.

MHoxkecTBa M J10THKA:

cBOOOJIHO ONEPUPOBATH MOHATHAMU: MHOXKECTBO, OTIEpAllMU HaJl MHOXKECTBAMU;

HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN aIlapar I ONMCAHUs PEATIbHBIX POLIECCOB U
SIBJICHU, TIPU PELICHUU 3a/1a4 U3 JPYruX y4eOHbIX PEIMETOB;

CBOOOJIHO OIEPUPOBATH MOHATUSAMU: OIpEAEICHHUE, TeopeMa, YpaBHEHHE-CIEICTBUE,
CBOMCTBO MaTeMaTH4ecKoro oOObEKTa, J0Ka3aTelIbCTBO, PABHOCWIBHBIE YPABHEHUS U
HEPABECHCTBA.

K xonmy oOyuenuss B 11 kiacce oOyyaromuiicss MOJIYYUT CIEAYIOIIME TPEAMETHbIE
pe3yibTaThl MO OTAENbHBIM TeMaM palbouell mporpaMMmel yueOHOIro Kypca «AureOpa v Havyaia
MaTeMaTH4YECKOT0 aHaIU3a»:

Yuciia 1 BBIYUCICHHUSA:

CBOOOJIHO OINEpUpPOBATH MOHATUAMHU: HATypaJlbHOE U 1€J0€ YHUCIO, MHOXECTBa
HaTypaJIbHBIX M LEJBIX YMCEJI, UCIIOJIb30BATh NPU3HAKHU JeauMocTH Henbix yncen, HOA n HOK
HaTypaJIbHBIX YMCEN JJIs PELIEHUs 3a7a4, IPUMEHATh alroput™ EBknnna;

cBOOOJTHO ONIEPUPOBATH MOHATHEM OCTaTKa MO MOJIYJIO, 3alIUChIBATh HATypajbHbIE YNCIIA B
Pa3IMYHBIX O3ULMOHHBIX CUCTEMAX CUUCIICHHUS;

CcBOOOJIHO OIEPUPOBATH MOHATUSAMHU: KOMIUIEKCHOE YHCJIO U MHOKECTBO KOMIUIEKCHBIX
quce, NMPeICTaBIIATh KOMIUIEKCHbIE YHCia B alreOpandeckoil M1 TpUroHoMeTpudeckoil dpopme,
BBITOJIHATE apu(METHYECKHE OTIepallii ¢ HUMHU M N300paXkaTh Ha KOOPIUHATHON TIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

cBOOOJHO  oONepUpoBaTh  MOHATUSAMH:  HMppAlMOHAIbHBIE,  IOKa3aTelbHble U
norapu(pMHUUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C MOMOIIBIO PABHOCHIIBHBIX MIEPEX0I0B;

OCYILECTBIISATH OTOOP KOPHEH NMpH pelIeHHH TPUTOHOMETPUYECKOTO YpaBHEHUS;



CBOOOJHO OMEpPUPOBATH TOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTH
Heo0xoIuMBbIe (POPMYITBI IJISl PEIICHHS] OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOHO OMEPUPOBATH MOHATUSMHU: CUCTEMa U COBOKYITHOCTh YPaBHEHUH M HEPABEHCTB,
PAaBHOCUJIBHBIE CUCTEMbI U CUCTEMBbI-CIIEACTBUS, HAXOIUTh PEIICHUS] CUCTEMbI 1 COBOKYITHOCTEH
paIMOHATbHBIX, HWPPAIMOHATBHBIX, TIOKA3aTENBHBIX H JIOTapU(DMHUUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemaTth  palMOHANBHBIE, HPpAlMOHAIbHBIC, TOKa3aTelbHbIE, JIOTapu(PMHUUECKHE U
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COJIEP KAIINE MOIYJIN U MTapaMeTphl;

MPUMEHSTH rpadudecKrue METOIbI IS PEIICHUS] YPAaBHEHHUI 1 HEPABEHCTB, a TAKXKE 33]1a4 C
napameTpamus;

MOJICIUPOBATh pEAIbHBIC CHUTyallUd Ha S3bIKE aiureOpbl, COCTABISATH BBIPAKECHMUS,
ypaBHEHUsI, HEPABEHCTBA U X CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIIEI0OBATH TOCTPOEHHBIE MOACITIN
C MCIOJIb30BAaHUEM alllapaTa aire0pbl, MHTEPIPETUPOBATH MOJYUEHHBIN PE3ybTar.

DyHKIUHN U TPaQUKH:

CTPOUTH TpadUKH KOMIO3ZUIIUKU (PYHKIIHI C MOMOIIBIO AJIEMEHTAPHOTO HCCIEIOBAHUS U
CBOMCTB KOMITO3HUIIMH ABYX (YHKIIUIA;

CTPOUTH TEOMETPUUECKHE 00pa3bl YpaBHEHUN U HEPABEHCTB HA KOOPAMHATHOM TNIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: TPAPUKHA TPUTOHOMETPUIECCKUX (PYHKITHI;

MIPUMEHSTHh (PYHKITUH JJI MOJICITMPOBAHMS M UCCIIEIOBAHUS PEATbHBIX IMPOIIECCOB.

Hauyana maTeMaTH4ecKoro aHajm3a:

WCIIOJb30BaTh TMPOM3BOJIHYIO [UISI HMCCIENOBaHMS (YHKIIMM HAa MOHOTOHHOCTh H
AKCTPEMYMBI;

HaxO0JIUTh HanOOJIbIIIEe U HANMEHBIIIEE 3HAUCHHS (PYHKITUU HEMIPEPHIBHON Ha OTPE3KE;

WCIIOJIb30BATh IPOU3BOIHYIO ISl HAX0K/ICHHSI HAWTYYILIETO PEHIEHUS B TPUKIIAAHBIX, B TOM
YHUCJIE COLMAIbHO-3KOHOMHUYECKHX, 3a7a4ax, UIsl ONPEAEIIEHUs] CKOPOCTH U YCKOPEHHsI ITpoliecca,
3a1aHHOTO (POPMYIION MU TpaduKoMm;

CBOOOJHO ONEPUPOBATh MOHATUAMU: TIepBOOOpa3Hasi, onpeAeIEHHbI UHTErPajl, HAXOAUTh
epBoOOpa3Hble dJIEMEHTAPHBIX (YHKIMM M BBIYUCIATH HHTErpan mo Qopmyne HproToHa-
JleiiOnuma;

HaXOJUTh IUJIOIAAN IJIOCKUX GUTYp U 0OBEMBI TENI ¢ TOMOIIBIO HHTETPaa;

MMETh IPEACTABICHHE O MAaTEMaTHUYECKOM MOJIEIMPOBAHUM Ha NPUMEPE COCTABIICHUS
muddepeHnanbHbIX YpaBHEHUIH;

pelathy NpUKIagHble 3a7aud, B TOM YHCIE COIUATbHO-DKOHOMUYECKOTO0 U (PU3UUYECKOTO

Xapakrepa, CpeICTBaMUA MaTeMaTH4ECKOI0 aHaJIN3a.
TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
Ne HaumeHoBaHue pa3/ienoB U TeM POrpaMMbl KommuectBo yac
n/n Bcero| KonTtposbHbIe Il
paboThI
1 MHOX€ECTBO JEUCTBUTENBHBIX uncesl. MHOrowieHsl. ParnonansHeie 24 1
ypaBHeHHUs U HepaBeHCTBA. CHCTEMbl TMHEHHBIX YpaBHEHHH
2 | Oyakuuu u rpaduku. CreneHHas GyHKIUS C LEIbIM MOKa3aTesIeM 12
Apudpmernueckuii kopeHb n-oii crenenu. MppaumoHanbHble 15 1
ypaBHEHHUS
4  |Iloxa3zatenbHas pyHkuus. Iloka3arenabHble ypaBHEHHS 10 1
5  |Jlorapudmuueckas pynkuus. Jlorapupmuueckue ypaBHEHUS 18 1
6 |TpuroHomerpuueckue BhIpaKEHHS U ypaBHEHUS 22 1
7  |IlocnenoBaTenbHOCTH U IPOTPECCUU 10 1
8 |HenpepsiBHble QpyHKimu. [IponsBoanas 20 1




Ne HanmenoBanue pa3fesios U TEM IpOrpamMMBbl KommyecTBo 4vac
n/n Beero| Kontponbusie | T
paboThI
9 [ToBTOpEHUe, 06001IeHNE, CHCTEMAaTH3allNs 3HAHUI 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10

11 KJIACC

Ne HanmenoBanue pa3aesnoB U TeEM IpOrpamMMBbl KomnuecTBo 4yacos
n/n Bceero| KoHTposbHBIE IIpakr
paboThl pat
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO TPOU3BOTHON 22 1
2 [TepBooOpa3Hasi U HHTETPAT 12 1
3 I'paduku TpUroHOMETPUUECKUX (PYHKITHI. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppatmonansHble, MokazareiabHbIE U JIOTapUPMUUECKHE 24 1
HEpaBEeHCTBa
5 KommutekcHbie uncia 10
6 HarypanbsHbie u 11e1s1e uncia 10 1
7 CucTeMsbl parioHATEHBIX, HPPAIIHOHAEHBIX MTOKA3aTeIbHBIX H| 12
Jorapu(PMUIECKUX YpaBHEHUN
8 3amauyu ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIS 3HAHUN 16
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
No Tema ypoxka KosnmuectBo yacos
n/n Bcero| Kontposibhabie | Ilpaktu
paboThI padc
1 |MHuoxecTBO, onepary HaJi MHOXXECTBAMH U UX CBOMCTBA
2 | Amarpammsl Ditiepa-Benna 1
3 |IIpuMeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara Jiis
penieHus 3aaa4
4 Panmonansabie uncna. OOBIKHOBEHHBIC M JICCATUYHBIC IPOOH, 1
MPOIICHTHI, OECKOHEYHBIC MTEPHOUUECKHIE TPOOH
5 Panmonanbsabie uncna. OOBIKHOBEHHBIC M JICCATUYHBIC IPOOH, 1
MIPOLIEHTHI, OECKOHEUHbIE TEPHOINYECKUE IPOOH
6 |IIpumenenue apoOeit U MPOIEHTOB AJIs PELICHUS MPUKIATHBIX 1
3a1au
7  |Ilpumenenue apoOelt ¥ MPOLIEHTOB AJISl PEUICHUS MPUKIATHBIX 1
3a1a4
8 |HelicTBuTenbHbBIC yncia. PalinoHanbHble U HppalMoHaIbHbIe 1
qucia
9 |Apudmerndeckue onepamnuu ¢ AMCTBUTEILHBIMUA YHCTIAMU
10 |[Mogynb IEeHCTBUTENBHOTO YKCTIa U €r0 CBOMCTBA 1




Ne Tema ypoxka KommuecTBo 4yacos
n/n Bcero| Kontposibabie | IIpakti
paboThI pabc

11 |[IpuGnuxEHHBIC BEIYMUCICHUS, TPABUIIA OKPYTIICHUS, TIPUKUIKA 1
Y OLIEHKA pe3yJbTaTa BEIYUCICHHUH

12 | OcHOBHBIE METOMBI PEIICHHS LEIBIX U IPOOHO-PAIIHOHATBHBIX 1
YPaBHEHUH U HEPABEHCTB

13 | OcHOBHBIE METOBI PEHICHUS LETBIX U APOOHO-PAIIHOHATBEHBIX 1
YPaBHEHUM U HEPABEHCTB

14 | OcHOBHbIE METO/IbI PEUICHUSI LIEIBIX U JPOOHO-pallMOHAIBHBIX 1
YpaBHEHUIN U HEPABEHCTB

15 |MHuorouwieHsl OT OJHOM repeMeHHoH. JleneHre MHOTOUYIeHa Ha 1
MHOTO4JIEH ¢ ocTaTKkoM. Teopema besy

16 |MsoroureHs! ¢ nenbivMu kodgdunrentamu. Teopema Buera 1

17 |Pemienue cuctem JUHEHHBIX ypaBHEHUN 1

18 |PemieHune cucteM TUHEWHBIX YpaBHEHHH 1

19 |Marpwuia cucteMbl TMHEHHBIX ypaBHeHHNA. OTpeenuTenb 1
MaTpHULbI 2X2, ero FreOMETPUYECKHUI CMBICT U CBOMCTBA;
BBIUMCIICHUE €T0 3HAUYCHUS

20 |OmnpenenuTenb MAaTPUIBI 2X2, €T0 TEOMETPUICCKHI CMBICIT U 1
CBOMCTBA; BBIYMCIIEHUE €T0 3HAUYCHUS

21 |IIpuMeHeHHe OnpeAeIUTENs ISl PEIICHUS CUCTEMBI JIMHEHHBIX 1
YpaBHEHUH

22 |Pemenne mpuKIaaHBIX 337124 C TOMOIIBIO CUCTEMBI JTMHEHHBIX 1
YpaBHEHUH

23 |PemieHue mpuUKIaJHBIX 33/1a4 C IOMOIIBIO CUCTEMbI JTMHEHHBIX 1
ypaBHEHUH

24 | KontponbHas padota: "ParmoHaibHbIe ypaBHEHHS U 1 1
HepaBeHcTBa. CHCTEMBI JIMHEHHBIX YpaBHEHUN"

25 |®yHkuwms, cnocoOsl 3a1anus GyHKIUU. B3auMHo oOpaTHbIe 1
¢byukun. Komnosunus QyHKimii

26 |I'padux ¢pyHkuu. DneMeHTapHble mpeoOpa3zoBaHus rpaduKoB 1
byHKIMI

27 |Ob6nactb omnpeneneHust U MHOKECTBO 3HaueHu# ¢yHkiuu. Hymu 1
¢byskun. [IpomMexxyTku 3HaK MOCTOSIHCTBA

28 |Yérusbie u HeuéTHbIe GyHKIMH. [lepronndyeckue QyHKINU. 1
[IpoMexyTKM MOHOTOHHOCTH (PYHKIIMU

29 [MakcumyMbl 1 MUHUMYMBI pyHKunu. HanGomnbiee u 1
HauMeHblIlee 3HaYeHne QYHKIIMHM Ha IPOMEXYTKE

30 [JIunelinas, KBaJpaTU4Has U JPOOHO-TMHENWHAs HYHKIUU 1

31 [DnemeHTapHOE UCCIEOBAHUE U OCTPOCHHUE TPapUKOB ITUX 1
byHKIII

32 |DnemeHTapHOE HUCCIIE0BaHUE U IOCTPOCHUE TPaPUKOB ITUX 1
byHKIII

33 |Crenens ¢ nenbiM noka3ateneM. bunom Herotona 1




Ne Tema ypoxka KommuecTBo 4yacos
n/n Bcero| Kontpomnbnbie | IIpaxktw
paboThI pabc
34 |Crenens ¢ nensiM nokaszareneMm. bunom Herotona 1
35 |[Crenennas (pyHKIHS C HATYpAJIbHBIM U IIETBIM TOKa3aTeneM. Eé
CBO#iCTBA U rpaduk
36 |KontponpHas pabdoTa: "Crenennas pynkuus. E€ cBoiicTBa n 1 1
rpa¢pux"”
37 |Apudmernueckuii KOpeHb HATYPaIbHON CTETICHH U €TO0 1
CBOMCTBA
38 |Apudmernueckuii KOpeHb HATYPaTbHON CTETIEHH U €TO 1
CBOMCTBA
39 [[IpeoOpa3zoBaHMs YHCIOBBIX BRIPAKEHUH, coepkaniux creneHn | 1
1 KOpHU
40 |TIpeoOpa3zoBaHMsI YHCIOBBIX BBIPOKEHHH, coaepkanmmx crenern | 1
Y KOpHU
41 |IIpeoGpa3oBaHUs YUCIOBBIX BBIPAXKEHUM, COJlepKaluX crenenn | 1
Y KOpHU
42 |WppammoHanbHble ypaBHeHHU. OCHOBHBIC METOJIBI PEIICHHS 1
WppaIMOHAEHBIX YPaBHEHHHA
43 |HppammonanbpHbie ypaBHeHUsI. OCHOBHBIE METOIbI PEIICHUS 1
UppalMOHAIBHBIX YPaBHEHUH
44 | UppanuoHanbHble ypaBHEeHU. OCHOBHBIE METO/Ibl PELLICHUS 1
UppalMOHAIBHBIX YPaBHEHUH
45 |PaBHOCHIIBHBIC MTEPEXO/IBI B PENICHUN UPPATMOHATLHBIX 1
ypaBHEHUH
46 |PaBHOCHJIBHBIE IIEPEXO/Ib] B PELIEHUH UPPALUOHATIBHBIX 1
yYpaBHEHUH
47 |PaBHOCHJIBHBIE IIEPEXO/IbI B PELIEHUH UPPALUOHATIBHBIX 1
ypaBHEHUH
48 |PaBHOCHJIBHBIE IIEPEXO/IBI B PELIEHUN UPPALUOHATIBHBIX 1
YpaBHEHUI
49 |CgpoiicTBa u rpaduK KOPHs N-Oi CTENEHH KaK (PyHKIIHH 1
00OpaTHOM CTENEeH! ¢ HaTypaJlbHbIM [IOKa3aTeIeM
50 |CsoiicTBa 1 rpaduK KOpHA N-0 CTENEHU KaK (PyHKIHUU 1
00paTHOM CTENEeH! ¢ HaTypaJIbHbIM [TOKa3aTeIeM
51 [KoutposbHas paboTa: "CBoiicTBa 1 rpaduK KOpHS n-oi 1 1
creneHu. MpparyoHanbHble ypaBHEHUS"
52 |CreneHb ¢ pallMOHAJIbHBIM MTOKa3aTeNeM U e€ CBOMCTBa 1
53 |CreneHb ¢ pallMOHAJIbHBIM MTOKa3aTeNeM U e€ CBOMCTBa 1
54 |CreneHb ¢ pallMOHAJIbHBIM [TOKa3aTeNeM U e€ CBOMCTBa 1
55 [[lokazatenpHas QyHKIMS, €€ CBOHCTBA U rpaduk 1
56 |Hcnonp3oBanue rpaduka GyHKIMU U1 PELISHUs] YpaBHEHHH 1
57 |Ucnonw3oBanue rpaduka GyHKINUN IS peICHUs] ypaBHEHHH 1




Ne Tema ypoxka KommuecTBo 4yacos
n/n Bcero| Kontpomnbnbie | IIpaxktw
paboThI pabc

58 [I[lokazatenpHble ypaBHEeHUS. OCHOBHBIE METO/IbI PEIICHUS 1
II0KA3aTeIbHBIX YPAaBHEHHUI

59 [[loka3atenpHbIe ypaBHEeHUS. OCHOBHBIE METO/IbI PEIICHUS 1
II0OKA3aTeIbHBIX YPAaBHEHUI

60 [I[loka3atenpHbIe ypaBHEeHUS. OCHOBHBIE METO/IbI PEIICHUS 1
II0KA3aTEeIbHBIX YPAaBHEHHUU

61 |KontposbHas paboTa: "IlokazarenbHast QyHKITHS. 1 1
[Toka3zarenbHble ypaBHEHUS"

62 |Jlorapudm uucna. CBoiicTa norapugpma 1

63 |Jlorapudm uucna. CoiicTa sorapupma 1

64 |Jlorapudwm uncna. CoiicTBa jJorapudma 1

65 |[decartudHble 1 HATypaJbHBIC JTOTAPUPMBI 1

66 |[decaTtuvHble 1 HATypaJbHBIC JTOTAPUPMBI 1

67 |IIpeoOpa3oBaHMe BBIpOKEHHIA, COIEPIKANTIX JIOTAPU(HMBI 1

68 |I[IpeoOpa3oBaHMe BRIpAKEHHH, COAEPIKANTUX JTOTapH(PMBI 1

69 |I[IpeoOpa3oBaHMe BRIpAKEHHA, COIECPIKANIIX JIOTAPU(HMBI 1

70 |Jlorapudmuueckas GyHKIHsA, €€ CBOKWCTBA U TPaUK 1

71 |Jlorapudpmuueckas GyHKIUsA, €€ CBOKWCTBA U TPaPUK 1

72 |Ucnonw3oBanue rpaduka GyHKIIUU IS pEeIISHUs YPaBHEHHIN 1

73 |Ucnonws3oBanue rpaduka GyHKIIUU IS pEeIISHUS YPaBHEHHI 1

74 |Jlorapudmuueckue ypaBHeHHsI. OCHOBHBIE METObI PEIICHHS 1
Jorapu(pMUUECKUX ypaBHEHHM

75 |Jlorapudmudeckue ypaBHeHHsI. OCHOBHBIE METObI PEIICHHS 1
Jorapu(pMUUECKUX ypaBHEHHM

76 |Jlorapudmudeckue ypaBHeHHs. OCHOBHBIC METOIbI PEIICHHS 1
Jorapu(pMUUECKUX ypaBHEHHIMA

77 |PaBHOCWIIBHBIC ITEPEXOIbI B PEIICHUH JIOTaPUPMUISCKUX 1
YpaBHEHUI

78 |PaBHOCHIIbHBIE NTEPEXO/IbI B PEUICHUH JOTapUPMHUECKUX 1
YpaBHEHUI

79 |KontponbHas padoTta: "Jlorapupmuyeckas GhyHKIHs. 1 1
Jlorapudmuueckue ypaBHeHus"

80 [CuHyc, KOCHHYC, TAHI'€HC U KOTaHT€HC YUCIIOBOTO apryMeHTa 1

81 |[CuHyc, KOCHHYC, TAHI'€HC U KOTaHT€HC YUCIIOBOTO apryMeHTa 1

82 |ApKCcHHYC, apKKOCHHYC M apKTaHT€HC YUCIIOBOI'O apryMeHTa 1

83 |ApKCHHYC, apKKOCHHYC M apKTaHT€HC YUCJIOBOTO apryMeHTa 1

84 |TpuroHomerpuyeckast OKpY>KHOCTb, OIIpeJICIIEHIE 1
TPUTOHOMETPUYECKUX (PYHKIIUI YUCIIOBOTO apryMeHTa

85 |TpuroHomerpuueckas OKpy>KHOCTb, OIIpeJICIICHUE 1
TPUTOHOMETPUYECKUX (PYHKIIUI YUCIIOBOIO apryMeHTa

86 |[OcHOBHbIE TPUTOHOMETpHUUYECKHE (HOPMYITBI 1




n/n

Tema ypoka

KonnuectBo yacos

Bcero

KoHtposbHbIE
paboThI

IIpaxTie
pabc

87

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI

88

OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI

89

OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI

90

[IpeoOpazoBanye TPUTOHOMETPHYSCKUX BBIPAKCHUN

91

[IpeoOpa3oBanme TPUTOHOMETPHYCCKUX BBIPAKCHUN

92

[IpeobpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKEHUM

93

[IpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAKECHUM

94

Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI

95

Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI

96

Pemrenne TpuroHOMETpUYECKUX YPABHEHUI

97

Pemrenne TpuroHOMeTpUYECKUX YpAaBHEHUI

98

Pemrenne TpuroHOMETpUYECKUX YpAaBHEHUI

99

Pemrenne TpuroHOMeTpUYECKUX YpAaBHEHUI

100

Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUI

101

KonTponsHas pabora: "TpuroHoMeTpruueckue BbIpaKeHHs U
TPUTOHOMETPUUYECKUE YpaBHEHHUS"

RlRr|Rr(Rr|Rr|Rr|IRP|[RP|Rr|RP|RP|R[RP|R ]|~

102

ITocnemoBaTeALHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATELHOCTEN.
Metoa MaTeMaTHYECKON MHTYKIIMHT

103

MOHOTOHHBIE ¥ OTPaHUYCHHBIC ITOCIIeI0BATeILHOCTH. cTopus
a”HaIM3a OECKOHEYHO MaJIbIX

104

Apubdmernueckast Iporpeccus

105

I'eomeTrpuueckas nmporpeccust

106

BbeckoneuHo yObIBatoIiasi reoMmeTpudeckasi Iporpeccus

107

Cymma OeckoHE4HO yObIBaroIel reOMeTPHUECKOl Mporpeccuu

108

JIuHeHbIN U SKCIIOHEHIMabHBINA pocT. Hucio e. Dopmyna
CJIOXHBIX MPOLIEHTOB

S

109

JIuHenHbI ¥ 3KCIOHEeHIMaNbHbINA pocT. Yucio e. @opmyna
CJIOKHBIX MPOLIEHTOB

110

Hcnonn3oBanue nporpecCuun sl pCiCHus pCaIbHbIX 3a/a4
IIPUKIAAHOI'O XapaKTepa

111

KontponbHas padota: "[locnenoBaTebHOCTH U TPOTPECCHu’”

112

HenpepbiBHbIE GYHKIIUHN U UX CBOMCTBA

113

Touka pa3pbiBa. ACUMITOTHI TpaUKOB HYHKIUI

114

CBoiicTBa (hyHKIMH HETIPEPhIBHBIX HA OTPE3KE

115

CBoiicTBa (hyHKIMH HETIPEphIBHBIX HA OTPE3KE

116

Meton HUHTCPBAJIOB UIA PCHICHUS HCPABCHCTB

117

Meton HUHTCPBAJIOB UIA PCHICHUS HCPABCHCTB

118

Merton HUHTCPBAJIOB UIA PCHICHUS HCPABCHCTB

119

[IpumMeHeHre CBOMCTB HEMPEPHIBHBIX (DYHKLUH /IS peIIeHUs
3a1a4

RlRr|lRr(RrIR|Rr[(RP[R]|~




n/n

Tema ypoka

KonnuectBo yacos

Bceero| KontpomnbHbie
paboThI

IIpaxTie

pabc

120

[IpuMeHeHre CBOWMCTB HEMPEPHIBHBIX (DYHKIUH JIIsl pEIICHUS
3a1a4

121

[lepBas u BTOpas Mpon3BOAHbBIE QYHKIUU

122

Ornpenenenue, reOMETPUUECKUI CMBICI TTPOU3BOHOM

123

Onpenenenne, (GU3HYECKUN CMBICI POU3BOTHOM

124

VYpaBHeHHe KacaTeabHOU K rpadpuky QyHKIUU

125

VYpaBHeHHEe KacaTeabHOU K rpaduky QyHKIUU

126

[IpousBoiHbIE 371€EMEHTAPHBIX (PYHKIIMI

127

[IpousBoiHbIE 37IEMEHTAPHBIX PYHKLINN

128

[IpousBosHas CyMMBbI, IPOU3BEAEHHUS, YACTHOTO ¥ KOMIIO3ULIUU
byHKIMNA

RlRr|Rr(RrRr]|Rr|R,|~

129

[IpousBoHas CyMMbI, IPOU3BEACHHUS, YACTHOTO ¥ KOMIIO3ULIUU
byHKINNA

130

[IpousBosHas CyMMbI, IPOU3BEACHHUS, YACTHOTO U KOMITIO3ULIUU
byHKINNA

131

Kontponbras padota: "[IponsBognas”

132

[ToBTOpEeHuUE, 0000IIEHNE, CHCTEMAaTH3aIUs 3HAHUI
"YpaBHenus"

-

133

[ToBTOpeHue, 0600IIEeHNe, chucTeMaTr3alus 3Hanui: "OyHkiun"

134

Hrorosas koHTpoJIbHAs paboTa

135

Hrorosas koHTpoJbHAs paboTa

136

[ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIS 3HAHUN

Rk |-

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10

11 KJIACC

Ne
n/a

Tema ypoxka

KommuecTBo "acor

Bcero

KonTpoJsibhbie
paboThI

[Ipal
F

[IpumeHeHue MPOU3BOIHON K HCCIeI0BaHUIO (DYHKIUI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHue MPOU3BOIHOM K HCCIeI0BaHUIO (DYHKIUI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumMeHeHue MPON3BOAHOM K UCCIIeIOBAaHHIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpumMeHeHre MPOM3BOIHON K UCCIIEIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpumMeHeHre MPOM3BOIHON K UCCIIEI0BAaHUIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpumeHeHue MPoN3BOIHOM K UCCIIEOBAHHIO (PYHKIIMH Ha
MOHOTOHHOCTB Y 3KCTPEMYMBbI

HaxoxnaeHue HaKOOJIBIIEr0 ¥ HAUMEHBIIIETO 3HAUCHHUS HerepLIBHOﬁ 1

(GyHKIMHU Ha OTpe3Ke




Ne Tema ypoxka KosmuecTBo yacor
n/n Bcero| Kontpoubsabie | IIpa
paboThI I
8 |HaxoxneHue HaubOIbIIETO0 U HAUMEHBILIETO 3HAUCHHST HenpepbIBHOW | 1
(GyHKIMU Ha OTpE3Ke
9 |HaxoxneHne HauOOIBIIETO U HAUMEHBIIIET0 3HAUYCHHSI HeNmpepbIBHOW | 1
(GyHKIMU Ha OTpE3Ke
10 |Haxosxnenne HanOOJIBIIETO M HAMMEHBIIETO 3HAYCHUSI HeTpepbIBHOM | 1
(GyHKIMU Ha OTpE3Ke
11 |HaxoxxaeHue HanOOJIBIIET0 U HAMMEHBIIIETO 3HAUeHUs! HenpepbIBHOM | 1
(YHKIIMM Ha OTpe3Ke
12 |HaxoxneHne HanOOJIBIIETO M HAMMEHBIIETO 3HAYCHUS HeTpepbIBHOH | 1
(yHKIIMM Ha OTpe3Ke
13 |[IpumeHeHHE MTPOU3BOIHON IS HAXOXKICHHUS HAWITYUIIETO PEIICHHS 1
B MIPHUKJIATHBIX 33/1a9ax
14 |IIpumMeHeHue NPOU3BOAHOM /1711 HAXOKICHHS HAMIYYIIEro pelieHUs 1
B MIPHUKJIATHBIX 3a/1a9ax
15 |I[IpuMeHeHHne MPOU3BOTHOM ISl OTIPEIEICHHUS CKOPOCTH U 1
YCKOpEHUs MpolLiecca, 3a1aHHOr0 GopMysIoi Uit rpaguKkomM
16 |IIpuMeHeHUe IPOU3BOIHON IS ONIPEICICHHS CKOPOCTH U 1
YCKOPEHHS TIpoliecca, 3a1aHHoTo0 (hopmysoit miu rpadukoM
17 |Kommno3umus GyHKIIHMA 1
18 |Kommnozumus GyHKIHiA 1
19 |Kommnozwumus GyHKIHMA 1
20 [T'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha KOOPAUHATHOMN MJIOCKOCTH 1
21 |T'eomeTrpudeckue oOpa3bl ypaBHEHUH Ha KOOPAUHATHOMN MJIOCKOCTH 1
22 |KontponwHas padota: "MccnenoBanue GyHKINMA ¢ TOMOIIBIO 1 1
MPOU3BOAHO"
23 |IlepBooOpa3Hasi, OCHOBHOE CBOKMCTBO MEPBOOOPA3HBIX 1
24 |TlepBooOpa3Hbie dneMeHTapHbIX GYHKIUN. [IpaBuia HaxoXaIeHUS
MepBOOOPa3HBIX
25 |IlepBooOpa3Hbie aneMeHTapHbIX PyHKUUN. [IpaBuna HaxoxaeHUs 1
MepBOOOPa3HBIX
26 |Huterpan. ['eomeTpuueckuii CMbICT HHTETpaja 1
27 |Beruucienue onpenenéHHoOro uHTerpana no gopmyne HeroroHa- 1
JleiiOuuma
28 |Boruncienue onpenenéHHOro HHTerpaia no ¢popmyne Herotona- 1
JleiiOuuma
29 |IlpuMeHeHue UHTETpaa A HaX0XKISHUS TUIoIaiel miockux ¢puryp| 1
30 |IIpumeHeHue uHTErpaja JUisd HaX0KJIeHUs 00bEMOB Tr€OMETPUYECKUX
Tel
31 |IIpumepsl perienuit tudpepeHaIbHbIX YpaBHEHUN 1
32 |IIpumepsl perienuit tuddepeHaIbHbIX YpaBHEHUN
33 |Maremaruueckoe MOAEIMPOBAHNE PEATBHBIX MPOIECCOB C MOMOIIbio | 1

middepeHnanbHbIX ypaBHEHUN




Ne Tema ypoxka KosmuecTBo yacor
n/n Bcero| Kontpoubsabie | IIpa
paboThI I
34 |KontponbHas padota: "IlepBoobpasnas u uaTerpan' 1 1
35 |Tpuronomerpuueckue GpyHKIMU, UX CBOWCTBA U TpauKH 1
36 |Tpuronomerpuueckue GpyHKIMU, UX CBOWCTBA U TpauKH 1
37 |Tpuronomerpuueckue (pyHKIMU, UX CBOWCTBA U TpauKH 1
38 |Tpuronomerpuueckue GpyHKIMU, UX CBOWCTBA U Tpa(uKH 1
39 |Tpuronomerpuueckre GpyHKIIMU, UX CBOWCTBA U TpaUKH 1
40 |OT16op KOpHEH TPUTOHOMETPUIECKUX YPAaBHEHHH C TIOMOIIBIO 1
TPUTOHOMETPHUYECKOU OKPYKHOCTH
41 |OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C IIOMOIIBIO 1
TPUTOHOMETPHUYECKOU OKPYKHOCTH
42 |OT60Op KOpHEH TPUTOHOMETPUIECKUX YPAaBHEHHH C TIOMOIIBIO 1
TPUTOHOMETPHUYECKOU OKPYKHOCTH
43 |OT6Op KOpHEH TPUTOHOMETPUIECKUX YPAaBHEHHH C TIOMOIIHIO 1
TPUTOHOMETPHUYECKOU OKPYKHOCTH
44 |PemieHne TPUTOHOMETPHUUECKUX HEPABEHCTB 1
45 |Pemenue TpUrOHOMETPUUECKHUX HEPABEHCTB 1
46 |PemieHue TpUrOHOMETPUUYECKUX HEPABEHCTB 1
47 |PemnieHue TpUTOHOMETPUUYECKUX HEPABEHCTB 1
48 |KontpoawsHas padora: "['padmku TPUTOHOMETPUUYECKUX (PYHKITUH. 1 1
TpuroHomerpuyeckre HepaBeHCTBA"
49 |OCHOBHBIC METOJIbI PEIICHUS TIOKA3aTEIbHBIX HEPABEHCTB 1
50 |[OcHOBHBIE METO/Ibl PELIEHNUS IOKA3aTEIbHBIX HEPABEHCTB 1
51 |OcHOBHBIE METO/Ibl PELIEHNUS I0KA3aTEIIbHBIX HEPABEHCTB 1
52 |OcHOBHBIE METO/Ibl PELIEHUS NIOKA3aTEIbHbIX HEPABEHCTB 1
53 |OCHOBHBIC METOBI PEIICHHS JIOTAPUPMUIECCKUX HEPABCHCTB 1
54 |OCHOBHBIC METOBI PEIICHHS JIOTAPU(PMUIECCKUX HEPABCHCTB 1
55 |OcHoBHBIE METOBI PELIEHUS JIOTapU(MUUIECKUX HEPABEHCTB 1
56 |OcHOBHBIE METOBI PELICHUS JIOTapU(MUIECKUX HEPABEHCTB 1
57 |OcHOBHbIE METO/Ibl PELIEHUS UPPALMOHATIbHBIX HEPABECHCTB 1
58 |OcHOBHbIE METO/Ibl PELIEHUS UPPALMOHATIbHBIX HEPABECHCTB 1
59 |OcHOBHbIE METO/Ibl PELIEHUS UPPALMOHATIBHBIX HEPABCHCTB 1
60 |OcHOBHbBIE METO/IbI PELICHUS] UPPALMOHATIBHBIX HEPABEHCTB 1
61 |I'paduueckue MeTOAbI pelIeHHs HPPALIMOHAIBHBIX YPAaBHEHHH 1
62 |I'paduueckue MeTOAbI peleHHs] HPPALIMOHAIBHBIX YPAaBHEHHH 1
63 |['paduueckue MeToabI pelIeHHs MOKa3aTeIbHbIX ypaBHEHUN 1
64 |I'paduueckue METOMABI pelIeHHs] MMOKa3aTeIbHBIX HEPaBEHCTB 1
65 |['paduueckue MeToabl pemieHus JOrapuPpMHUUECKUX YpaBHEHUI 1
66 |I'paduueckue MeToabl pereHus JorapupMIUUECKUX HEPABEHCTB 1
67 |I'paduueckue MeToabl pereHus JorapupMIUUECKUX HEPABEHCTB 1




Ne Tema ypoxka KosmuecTBo yacor
n/n Bcero| Kontpoubsabie | IIpa
paboThI I
68 |I'paduueckre METOABI PEIICHHS MTOKA3aTEIbHBIX U 1
norapupMUUECKUX YpaBHCHUN
69 |I'padudeckre METOIbI PEIICHHS TOKA3aTeIBLHBIX U 1
norapupMUUECKUX YpaBHCHUN
70 |I'padudeckre METObI PEIICHHSI TOKA3aTCIHHBIX U 1
norapupMUUECKUX HEPABEHCTB
71 |I'paduueckne MeTObl pELIeHHs] T0OKA3aTEIbHBIX U 1
Jorapu(PMUIECKUX HEPABEHCTB
72 |KonTponbHas paboTa: "MppanmoHanbHbIe, IOKa3aTeNbHbIE U 1 1
JorapupmMuueckue HepaBeHcTBa"
73 |KomruiekcHble yncia. AnreOpandeckas 1 TPUTOHOMETPHUYECKast 1
(hopMBI 3aITUCH KOMILJIEKCHOTO YHCiIa
74 |KommuiekcHble uncia. Anredpandeckasl 1 TPUTOHOMETpUYECKast 1
(hopMBI 3aITUCH KOMILJIEKCHOTO YHCiIa
75 |ApudmMernueckue onepanuu ¢ KOMIUIEKCHBIMHA YHUCITIAMHU 1
76 | ApudmMerndeckue oreparyy ¢ KOMIUICKCHBIMH YHCTIaMU 1
77 |N300paxeHne KOMIUJIEKCHBIX YHCEN Ha KOOPAMHATHOM MIIOCKOCTH 1
78 |N3o0paxeHne KOMIUIEKCHBIX YUCET HAa KOOPJIUHATHOM TUIOCKOCTH 1
79 |®opmyna MyaBpa. KopHu n-oii cTeneHn u3 KOMIUIEKCHOTO YHCIIa 1
80 |®opmyna MyaBpa. KopHu n-oii cTeneHn u3 KOMIUIEKCHOTO YHCIIa 1
81 |IIpuMeHEeHHE KOMIUIEKCHBIX YHCEI IS peIIeHUs PU3NIECKUX 1 1
TreOMETPUUYECKUX 33134
82 |KontponwHas padota: "KomrmuiekcHbie uncia' 1 1
83 |HarypanbHbIe U 11€J1bI€ YHCIa 1
84 |HarypanbHbIe U 11€JIbIC YHCITa 1
85 |[IpuMeHeHHE MPU3HAKOB JCITMMOCTH LEIbIX YUCEI 1
86 |IlpuMeHeHHEe MPU3HAKOB JIEIUMOCTH LIETBIX YHCEI 1
87 |IIpuMeHeHne Npu3HAKOB AenuMOcTH Heibix yrcen: HOJl u HOK 1
88 |[IpumeHenne npu3HAKOB AeIuMOCTH Heibix yrcesa: HOJl u HOK 1
89 |IlpuMeHeHHEe MPU3HAKOB JIEIUMOCTH LIETBIX YHUCEN: OCTATKH 110 1
MOYIIO
90 |IlpuMeHeHHE MPU3HAKOB JIETMMOCTH LIETBIX YHUCEN: OCTATKHU IO 1
MOYJIIO
91 |IlpuMeHeHHE MPU3HAKOB JEIUMOCTH LIETBIX YHCEI: aJTOPUTM 1
EBxunna s pereHus 3a1a4 B HeIbIX YhcIax
92 |KouTposbHas pabota: "Teopus nenbix uncen" 1 1
93 |Cucrema 1 COBOKYIHOCTh YpaBHEHH. PaBHOCUIIbHBIE CHCTEMBI U 1
CUCTEMBI-CIIEJICTBUS
94 |Cucrema 1 COBOKYITHOCTh YpaBHEHHH. PaBHOCUIIbHBIE CHCTEMBI U 1

CUCTCMBI-CJIICACTBUA




n/n

Tema ypoxka

KonmuectBo yacor

Bcero

KoHntposbHble
paboThI

IIpa
)¢

95

OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEN
palMOHAIBHBIX YPaBHEHHUU

96

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEH HPPalMOHAIBHBIX YPaBHEHHI

97

OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEMN
II0KA3aTebHBIX YPAaBHEHHUI

98

OcCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U COBOKYITHOCTEN
ITOKA3aTEIbHBIX YPAaBHEHHUU

99

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYIHOCTEW JorapuMHUUYECKUX ypaBHEHUN

100

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEW Jorapu(MHUUECKUX YpaBHEHUN

101

HpI/IMeHeHI/Ie CUCTEM K PCHICHHUIO MAaTECMATHUYCCKUX 3a/a4 U 3a1a4 U3

Pa3IMYHbIX 00J1aCTe HayKH U peaIbHOM JKU3HH, HHTEPIIPETALIUS
MTOJTy4EHHBIX PE3YJIbTATOB

102

HpI/IMeHeHI/Ie CHUCTEM K PCIICHUIO MaTEMAaTUYCCKUX 3a1a4 U 3a7a4 U3

Pa3IMYHbIX 00J1aCTe HayKH U peaIbHOM JKU3HH, HHTEPIIPETALINS
IIOJIyYEHHBIX PE3YyJIbTaTOB

103

[IpumeHeHre HEpaBEHCTB K PEIICHUIO MAaTEMAaTUUYECKHX 3aja4d U
3a/1a4y U3 pa3InYHBIX 00JIaCTEel HAYKH U PEATbHOM KU3HH,
MHTEpIpeTaIHs MOTY4eHHbBIX PE3yIbTaTOB

104

KonTtponpHas padota: "CucteMbl palliOHATBHBIX, HPPAITMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapUPMUISCKUX YpaBHEHUN"

105

PannonanpHble ypaBHEHUS C TapaMeTpaMu

106

PaHI/IOHaJ'IBHBIe HEpaBCHCTBA C IapaMEeTpaMu

107

PaHI/IOHaJ'IBHBIe CHUCTEMEI C IapaMETpaMu

108

HppanmonansHble ypaBHEHUs, HEPAaBEHCTBA C MapamMeTpaMu

109

I/IppaL{I/IOHaJ'ILHHe CHUCTCMEI C ITIapaMEeTpaMu

110

IToka3aTensHbIE YpaBHCHUS, HCPABCHCTBA C IIapaMCTpaMU

111

IToka3aTenbHBIE CUCTEMBI C ImapamMeTpamMu

112

Jlorapudmuueckue ypaBHEHHS, HEPAaBEHCTBA C MapaMeTpamMu

113

Jlorapudmmuueckre CUCTEMBI C TapaMeTpaMu

114

TpuronomeTrpudeckrue ypaBHEHUS C apaMeTpaMu

115

TpI/IrOHOMeTpI/I‘{CCKI/IC HEpPaBCHCTBA C MapaMeTpaMiu

116

TpI/IrOHOMeTpI/I‘{CCKI/IC CHUCTCMBI C ITapaMCTpaMu

117

ITocTpoenue n uccienoBaHre MaTEMaTHUYECKUX MOJEIIEN pealbHbIX
CUTYallUii C MOMOIIbIO YPaBHEHUH C MapaMeTpaMu

Rk, |RrRP|IRr|R[RP|Rr|R[RP|R ]|~

118

HOCTpOCHI/Ie U UCCJIEIOBaHUE MaTeMaTHUECKUX MOIene PCAIBbHBIX
chyauHﬁ C IOMOIIBIO CHUCTEM ypaBHCHI/Iﬁ C mapamMeTpamMu

119

HOCTpOCHI/IC U UCCJIEIOBaHNE MaTeMaTHUYECKUX MOIeeH PCAIBbHBIX
chyauHﬁ C IOMOIIBIO CUCTEM ypaBHCHI/Iﬁ C MapamMeTpamMu

120

KontponeHas pabdoTa: "3anauu ¢ napamerpamu”




Ne Tema ypoxka KosmuecTBo yacor
n/n Bcero| Kontpoubsabie | IIpa
paboThI I
121 |TToBTOpenue, 00oOIIeHHE, CUCTEeMAaTH3AIMs 3HaHU: "YpaBHEHHS " 1
122 |TloBTOpeHue, 00o0mIeHHEe, CUCTeMaTH3anwsl 3HaHui: "YpaBHeHUs"
123 | TToBTOpeHUe, 0000IIeHHE, CUCTEeMAaTH3AIMS 3HAHUN: Y paBHEHUSI.
Cucremsbl ypaBHeHUI"
124 | TloBTopenue, o6o0IIeHHe, cucTeMarnu3anws 3Hanui: "HepaBencrna" 1
125 |TloBTOpenue, o6obmeHne, cuctemMaru3anws 3Hanui: "HepaBencra" 1
126 |TToBTOpenue, o6oOmIeHHe, cucTeMarn3anws 3Hanui: "HepaBencra" 1
127 |TloBTOpenue, 00o0meHre, cucTemMaru3anus 3Hanuid: "TIpon3BoHas 1
u e€ npumeHeHue"
128 | TToBTOpeHue, 06o0IIeHHe, cucTeMaru3alus 3HaHwid: "TIpon3BogHas 1
u e€ npumeHeHue"
129 |TToBTOpeHue, 0000meHHE, cHcTeMaTH3aIus 3HaHwid: "TIpon3BoHas 1
u €€ nmpumeHenue"
130 | [ToBTOpeHme, 0000MeHHEe, cUcTeMaTH3aIys 3HaHui: "HTerpan u 1
€ro npumeHeHue"
131 |TToBTOpeHme, 0600meH e, cucTeMaTH3aIus 3Hanwi: "Oyakimn" 1
132 |[ToBTOpEHME, 0000MIeHNE, CUCTeMaTH3anus 3HaHui: "OyHkmn" 1
133 |[ToBTOpEHME, 0000MIeHNE, CUcTeMaTH3anus 3HaHui: "OyHkmn" 1
134 |UtoroBast KOHTpOJIbHAs paboTa 1 1
135 |UtoroBas kKoHTpOJbHAs paboTa 1 1
136 |[ToBTOpeHmE, 0000IIEHNE, CUCTEMATHU3AIIHS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 136 10

MPOBEPSEMBIE TPEGOBAHMSA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon N N
HDOBEDAEMOLO IIpoBepsieMble MpeAMeTHDBIE Pe3yJIbTATHI 0CBOEHHUsI 0CHOBHOI1 00pa3oBaTebLHOI
posep MPOrpaMMbI CpeaHero od1ero odopa3oBaHusi
pe3yJabTaTa
1 Ywcna v BEIYUCIEHUS
11 OnepupoBath TOHATHUSAMH: paliOHATBHOE M JICHCTBUTENBHOE YHCIO, OOBIKHOBEHHAas U
' JecATHYHAS APOOb, TIPOICHTHI
1.2 BrImonaaTh apupMeTHIecKre onepayy ¢ paliOHANEHBIME U ICHCTBUTEIHHBIMI YUCIIAMA
13 BeimonasaTe mpuOIMKkEHHBIC BEIYUCIICHUS, UCIIONB3Ys MIPABHUIA OKPYTIICHUS, NENaTh IPHKUIKY U
' OLIEHKY pe3yJIbTaTa BbIYHUCICHUI




Kop

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbLTATHI 0CBOEHHS 0CHOBHOI 00pa3oBaTe/IbHOM

MPOBEPSIEMOT0
MPOrPaMMBbI CPeTHEro 001Iero 0opa3oBaHusi
pe3yiabTaTa
OnepupoBaTh MOHATHSAMHU: CTEEHb C LEJNbIM I[OKa3aTeleM, CTaHmapTHas (GopMa 3aluch
14 JCWCTBUTEIILHOTO YMCIIA, KOPSHb HATYPAJLHON CTEICHH; HMCIOIb30BaTh MOAXOASAIIYIO (OopMy
3aIUCH ACHCTBUTEIBHBIX YHCET IS PEIICHUS PAKTHYCCKUX 33124 U MIPEACTABICHHS JaHHBIX
15 OrnepupoBaTh MOHATHIMHU: CHHYC, KOCHHYC U TAHT'€HC IPOU3BOJIBHOTO YTJiIa; HCIIOIb30BaTh 3aMKCh
' MIPOU3BOJILHOTO yIJIa Yepe3 00paTHBIC TPUTOHOMETPUIECKUE (PYHKIIMU
2 YpaBHEHUS U HEPABEHCTBA
21 OrnepupoBaTh MOHATHIMHU: TOXKICCTBO, YypPaBHEHHE, HEPABEHCTBO, MEJOE, PAIHOHAIBHOE,
' UpPpAIMOHANILHOEC YPaBHEHUE, HEPABCHCTBO, TPUTOHOMETPUYECKOE YPaBHEHUE
29 BrImonHaTh Mpeobpa3oBaHus TPUTOHOMETPHUECKIX BBIPAXKCHUH U peIIaTh TPUTOHOMETPUYECKHE
' ypaBHEHHUSI
53 BrImonHaTe mpeodpazoBaHus LENBIX, PAIIMOHAIBHBIX M HPPAIIMOHAIBHBIX BRIPAXKCHUH U pemaTh
' OCHOBHBIE THIIbI LIENBIX, PALIMOHAJIBHBIX Y UPPALIMOHAJIBHBIX YPaBHEHUN U HEPAaBEHCTB
24 IIpuMeHATh, ypaBHEHUS U HEPAaBEHCTBA JJs pELICHUS MaTeMaTHMUYECKUX 3ajad U 3a7ad U3
' pa3MyYHBIX 00JacTel HAYKU U peallbHOW KU3HH
MopnenupoBaTh peanbHbIe CUTYAINH Ha S3bIKE aNreOphl, COCTABIISATE BEIPAKEHISI, YPABHCHHS, HE-
25 PaBEHCTBA IO YCIOBHIO 33Ja4H, HCCIIEI0BAThH IOCTPOCHHBIE MOJICITH C MCIIOJIB30BAHHIEM aIapaTa
anredpbl
3 OyHKIMU U rpaduKu
31 OnepupoBaTh MOHATHAMU: (YHKIHSA, CrOcOObI 3aaHus (QYHKIWH, OOJIACTH OIpENCICHUS H
' MHOKECTBO 3HAYECHUH (yHKINH, rpaduk QYyHKIMH, B3aHMHO 00paTHBIC ()yHKIIHA
39 OmnepupoBaTth MOHATHAMHU: YETHOCTH M HEUETHOCTh (PYHKIWHU, HYIH (DYHKIUH, TPOMEKYTKU
' 3HAKOIIOCTOSHCTBA
3.3 Hcnonw3oBath rpaduku GyHKIHN IS pEIICHUs] YpaBHEHU I
34 CTpouTh M YUTaTh rpaduku JMHEHHOW (PYHKIIUH, KBAAPATUIHON (DYHKIINHU, CTENICHHON ()YHKIHH
' C LEJTBIM TIOKa3aTeaeM
Hcnone3oBate rpaduku GyHKIAN IS NCCISIOBAHUS MIPOLIECCOB M 3aBUCHMOCTEH MPH PEIICHIH
3.5 3a/1a4y U3 IPYyruxX y4eOHBIX MPEIMETOB M PeabHOMN KHM3HH, BBIPAKATh (HOPMYITaMH 3aBUCHMOCTH
MEXIY BeTHIYMHAMHA
4 Hauaa maremMaTiHaecKoro aHammsa
a1 OnepupoBath MOHATHAMH: IIOCIECIOBATEIBHOCTh, apudMeTHdeckas W  TI'eOMeTpUYecKas
' HpOrpeccuu
42 OmnepupoBath MOHATHAMHU: OECKOHEYHO YOBIBAIOIIAS TEOMETpHUYECKas MPOTPecCcHs, CyMMa

0eCKOHEUHO yOBIBAIOMICH IreOMETPUIECKON IPOrPECCHU




Kop

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbLTATHI 0CBOEHHS 0CHOBHOI 00pa3oBaTe/IbHOM

MPOBEPSIEMOT0
MPOrPaMMBbI CPeTHEro 001Iero 0opa3oBaHusi
pe3yiabTaTa
4.3 3amaBath MOCICIOBATEIFHOCTH PA3TMYHBIMU CIIOCO0aMU
44 Hcnonb3oBaTh CBOMCTBAa IMOCIENOBATENBHOCTEN M MPOrPECCUM JUIsl PEIICHUs pealbHBIX 3a1ad
' HPUKJIAJHOTO XapakTepa
5 MHoecTBa U JIOTHKa
51 OnepupoBaTh MOHIATUAMHU: MHOKECTBO, ONEpalliy HajJl MHO)KECTBAMHU
5 2 Hcnone3oBath TeOpeTI/IKO-MHO)I(eCTBeHHI)Iﬁ amnmnapar sl OonmrucCaHusa peajibHBIX TIPOIECCOB U
' SBJICHUI, IPU PELICHNH 3a]1a4 U3 JPYTUX y4eOHBIX MPEAMETOB
53 OnepupoBaTh MOHIATUAMU: OIIPEeNIEHUE, TEOpeMa, CIIEICTBHE, T0Ka3aTeICTBO
11 KJIACC
Kopn » .
HDOBEDEMOro IIpoBepsieMble NpeaMeTHBIE Pe3yJbTAThl 0CBOCHHUsI OCHOBHOIT 00pa30BaTeIbHOI
posep NMPOrpaMMbI CpeHero o01ero o0pa3oBaHusi
pe3yJbTara
1 Uwucna v BEIYMCIICHUS
11 OmnepupoBaTh MOHATHSIMH: HATYPATBHOE, LIEI0E YUCIIO; HCIIOIB30BATh IPH3HAKU JEITMMOCTH IEIIBIX
' YHCell, Pa3JIOKEHNE YUCIIA Ha TPOCTHIE MHOKHUTENH IS PEIICHNUS 3319
1.2 OmnepupoBaTh HOHATHEM: CTEIICHb C PAIIMOHATIBHBIM [TOKa3aTeIeM
1.3 OnepupoBaTh MOHATHAMU: JIOTapU(PM Yrcia, JeCATHIHBIC U HATYPaIbHBIC JIOTapU(MBI
2 YpaBHEHHUS U HEPABEHCTBA
[IpuMeHSATH CBOWCTBAa CTENEHW UL NMPEoOpa3OBAaHUsS BBIPAKCHHUH, OIEPUPOBATH TTOHATHSIMH:
2.1 MMOKa3aTeNIbHOS YPpaBHEHNE U HEPABEHCTBO; PEIIaTh OCHOBHEIC THITHI IOKA3ATEIBHBIX YPaBHEHAN U
HEpaBEHCTB
BrimonaaTe mpeo0pa3oBaHusl BEIPAXKEHUH, COMEP KALIIX JIOTApHU(PMEI; ONEPHPOBATH TOHITHSIMH:
2.2 Jorapu(pMUYEecKOe YpaBHCHHE WM HEPaBEHCTBO, peIlaTh OCHOBHBIC THITHI JIOTapu(PMUUYSCKHX
YpaBHEHHI U HEPABEHCTB
2.3 HaxomuTp pemeHust mpocTeHIIIX TPUTOHOMETPUUYECKAX HEPABEHCTB
24 OmnepupoBaTh MOHATHAMH: CHCTEMa JIMHEHHBIX YpaBHEHHUN U e€ PEIIeHUE; HCIONb30BATh CHCTEMY
' JTMHEHHBIX YpaBHCHHH TS PEIIeHISI MTPAKTHYECKUX 3a1a4
25 HaxomuTp pemieHHss MTpPOCTEHIINX CHCTEM W COBOKYIHOCTEH paIlMOHAJBHBIX YpPaBHCHUH U

HCPaBCHCTB




Kop

IIpoBepsieMble NpeMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTebLHOM

NPOBEPsieMOro
MPOrpPaMMBbI CPeTHEro 00IIero 0opa3oBaHusl
pe3yJabTaTa
MopnenupoBaTh peajbHbIe CUTYaIUH Ha S3bIKE aNreOphl, COCTABIISTh BHIPAKEHHS, yPaBHEHUS, Hepa-
2.6 BEHCTBA U CHUCTEMBI I10 YCJIOBHIO 3a/1a4H, UCCIIEJOBATh IOCTPOESHHBIEC MOJIETH C HCIIOIb30BAHHEM
anmnapara ajareopsl
3 @OyHKIMU U rpapuKu
OmnepupoBaTh MOHATHSAMHU: INEpUOAMYECKas (DYHKLHUS, HMPOMEKYTKH MOHOTOHHOCTH (DYHKIMH,
3.1 TOYKH SKCTpeMyMa (pyHKUIHH, HanOoibliee ¥ HaUMEHbIee 3Ha4eHUs! (PYHKIUU Ha TPOMEXKYTKE;
UCIIONB30BATh UX ISl HCCIIENOBAaHNUS (DYHKIINY, 3aJaHHOH rpauKoM
OmnepupoBaTh HOHSATHUAMU: IpaUKH MMOKA3aTENbHON, JIOrapu()MUUECKON U TPUTOHOMETPHUECKUX
3.2 (yHKIMI; 1300paskaTh MX Ha KOOPIUHATHOMN MJIOCKOCTH M MCIIOIB30BATh IS PEIICHHs ypaBHEHUH
U HEPAaBEHCTB
33 N306paxaTs Ha KOOPANHATHON MJIOCKOCTH IpahUKH INHEHHBIX YPaBHCHHH U UCTIOIB30BATh X JUIS
' peLLEHUs] CUCTEMBI JIMHENHBIX YpaBHEHUM
3.4 Hcnone3oBate rpaduku (YHKIH AT MCCIEAOBAHUS MPOLECCOB U 3aBHCUMOCTEH U3 IPYrHX
' y4eOHBIX TUCIUIIINH
4 Hauvana maremaTudeckoro ananmsa
41 OmnepupoBaTh MOHATHSAMHU: HENpepblBHASA (QYHKIUS, MPoM3BOAHAS (DYHKIMH; HCIOJIB30BaTh
' TeOMETPUYCCKUN U PU3NICCKUI CMBICIT TIPOU3BOIHOM TS pELICHHS 33144
4 HaxoanTe mpoW3BOIHBIE DIEMEHTApHBIX (YHKIWN, BBIYUCIATH IIPOU3BOJHBIE CYMMBI,
' MIPOU3BENICHNUS, YACTHOTO (DYHKIIHI
43 Hcnionp30BaTh NpOM3BOAHYIO IS UCCIEAOBAHUS (DYHKIIMN HA MOHOTOHHOCTD U 9KCTPEMYMBI, TIPH -
' MEHSATH Pe3yNbTaThl HCCIENOBAaHNS K TOCTPOSHHUIO IpaduKoB
44 Hcnonp3oBaTh MPOU3BOAHYIO JUI HAXOXKIEHUSI HAMITYUIIETO PEMIEHNS B IIPUKJIAIHBIX, B TOM YUCIIE
' COLIMAIIbHO-OKOHOMUYECKUX, 3a/1a4aX
45 OmnepupoBaTh MOHATUSAMH: IIEPBOOOPA3HAS M HHTETPAJT; TOHIMATh T€OMETPHIESCKUH B (PU3NIECKHI
' CMBICI HHTErpana
46 Haxomnte mepBooOpas3HbIe 3IEMEHTAPHBIX (YHKIWH, BBUHCIATH HHTETpanl 1o (opmyme
' Herotona — JIeiiOanma
47 Pemats mpukiaHbIE 331291, B TOM YHCIIE COLMATbHO-3KOHOMHYECKOT0 M (PH3NIECKOro XapakTepa,

cpe€acTBaMu MaTEMaTUYCCKOI'O aHaIM3a

MHNPOBEPAEMBIE 2JIEMEHTbBI COAEP/KAHUA

10 KJIACC



Kopg

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 Uwcna ¥ BEIYUCICHUS
Parnmonansubie uncna. OOBIKHOBEHHBIC U JCCATHYHBIC JPOOH, MPOICHTHI, OCCKOHEYHBIC MEPUOIMYCCKUE
11 npobu. ApudMeTHIeCKUe ONepaliy ¢ PAlHOHATLHBIMUA YUCIIAMHU, TPE0OPA30BAHUS YHCIIOBBIX BBIPAKCHHUH.
' [Ipumenenue apobeil M MPOLECHTOB IS PEICHHs MPUKIAIHBIX 3a7ad U3 Pa3IHyYHBIX OTpacieil 3HaHWH U
peanbHOMN KU3HU
JeticTBuTenpHble 4mcia. PaloHaNbHBIE ¥ UpPPAIlMOHATBHBIC 4YKCIA. ApPHPMETHYCCKHE OIEepaluu ¢
12 JICMCTBUTENIbHBIMA uHclaMH. [IpuOnuKEHHBIE BBIUYUCICHUS, NPaBUja OKPYTJICHHUS, NMPUKUIKA W OIICHKa
pe3ysibTaTa BBIYMCICHU ]
Crenenb c nenbiM TokasateneM. CrannaprHas ¢opMma 3amucH JeHCTBUTENBHOro ducia. lcmonb3oBaHue
13 HOAXOJSIIEeH (OPMBI 3aIUCH ACHCTBUTENBHBIX YHMCEI JUIS PELICHUS MPAKTUUECKUX 337129 U MPEACTaBICHHS
JaHHBIX
14 ApuMeTHIeCKI KOpEeHb HATypadbHOH cTemeHu. J[efcTBus ¢ apudMeTHuecKuMH KOpPHSAMH HaTypaIbHOU
' CTeneHu
15 CuHyc, KOCHMHYC M TAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHIEHC YHCIOBOTO
' aprymeHra
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 ToxnecTBa M TOXKICSCTBEHHBIC IPEOOpa30BaHUS
2.2 [IpeobpazoBaHKe TPUTOHOMETPUICCKUX BhIpakeHHH. OCHOBHBIC TPUTOHOMETPUYECKUE (POPMYITBI
2.3 VYpaBuenue, kopeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBa. MeTo ] HHTepBajoB
24 Pemenne 1nensix u IpoOHO-paIHOHANILHBIX YPaBHEHUH U HEPAaBESHCTB
25 Pemenre nppannoHanbHBIX YpaBHEHUH W HEPABCHCTB
2.6 Pemenne TpuroHOMETpUYECKUX YpaBHEHUH
97 [Ipumenenne ypaBHEHHN 1 HEPABEHCTB K PEIICHIIO MATEMATHIESCKUX 33124 U 33149 U3 PA3JINIHBIX 00JIacTei
' HAyKH U PeasibHOM KU3HU
3 OyHKIMU U rpaduKu
3.1 OyHKIHUA, CIOocoOk! 3a1anus GyHKkuuu. ['paduk Gyakmun. BzanMHo oOpaTHbIe GyHKIUN
32 O0macTh orpeneseHUs 1 MHOXECTBO 3HaueHnH (yHkiun. Hymn ¢pyakmun. [IpoMexyTKi 3HaKOTIOCTOSTHCTBA.
' YErHple 1 HeYETHBIC QDYHKITUH
33 CreneHHast (YHKIHMS C HATYPAJIBHBIM M IIENIBIM ToKa3ateneM. E€ crolicTBa u rpaduk. CBoiicTBa U rpaduk
' KOpH N-0if cTeneHn
3.4 TpuronoMeTpruecKast OKpYKHOCTb, OIIPEICIICHHE TPUTOHOMETPHUECKUX (PYHKIIMIA YMCIIOBOTO apryMEHTa
4 Hadana MmatemMaTH4ecKoro aHammsa
4.1 [ocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUSI TIOCIENOBATENIFHOCTEH. MOHOTOHHBIE ITOCIIEI0BATEILHOCTH




Kopg

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Apudmerndeckas U TeOMETpHUYECKas Porpeccu. beckoHeduHo yOBIBarOIas reOMeTPUIEcKasl MPOrPeCCHsl.
4.2 CymMma OeckOHEYHO YOBIBAIOIIEH TreoMeTpudeckol mporpeccuu. DopMyna CIOKHBIX MPOLECHTOB.
Hcnonk30Banue MPOrpeccry sl PEIICHUs peabHbIX 3a/1a4 IPUKIAJHOrO XapakTepa
5 MHOKeCTBa U JIOTHKA
MHOXeCTBO, omepanuu Hajx MHOXecTBamu. Jluarpammbr Oinepa — Benna. [lpuMeHeHHe TEOpeTHKO-
51 MHOKECTBEHHOTI'O aIapaTa JUis OIHCaHHs PeaTbHBIX MTPOIIECCOB U SBJICHUH, IPU PEICHUH 3a/1a4 U3 IPYTHX
yueOHBIX IPEIMETOB
5.2 Omnpeznenenue, Teopema, cJae/ICTBHE, J0KA3aTEINbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT CONEPAKAHUS
1 Yucna 1 BEIYUCIICHUS
11 Hatypaneusie u nensie urcina. [Ipu3sHaky AeMMMOCTH HENMBIX YHCEI
1.2 CreneHb ¢ paluoHaJIbHBIM MOKa3aTeneM. CBOWCTBA CTEIIEHU
1.3 Jlorapudm uuncina. JlecsTuuHbIC ¥ HATYpalbHBIC JIOrapu (MBI
2 YpaBHEHHUS 1 HEPABEHCTBA
21 [IpeobpazoBanue BhIpaKEHUH, COEPKAIINX JIOTapU(DMBI
2.2 [Ipeobpa3oBaHue BhIpaXKEHUH, CONEPKAIINX CTETICHH C PalliOHAILHBIM TIOKa3aTeeM
2.3 [IpuMepb! TPUTOHOMETPUIECKAX HEPABCHCTB
24 [TokazaTenbHbIC ypaBHCHHS U HEpaBESHCTBA
2.5 Jlorapudpmudeckre ypaBHEHUS M HEPaBEHCTBA
26 Cucrembl IMHEHHBIX ypaBHEHHH. Pemienne mpuKIamHbIX 3a7ad C TOMOIIBIO CHCTEMBI JMHEWHBIX
' ypaBHEHUIH
2.7 CucteMBl 1 COBOKYITHOCTH PaIlOHATBHBIX YPaBHEHHUH 1 HEPABCHCTB
98 [Ipumenenne ypaBHEHHI, CHCTEM M HEPaBEHCTB K PEIICHUIO MAaTeMaTHYECKUX 3a1ad W 3ajad H3
' pa3IMYHBIX 00JacTell HAYKH U peallbHOW KU3HH
3 OyHKIMU U rpaduKu
31 Oynakmms.  [lepuogmueckne ¢yakumu. [IpoMekyTkm MOHOTOHHOCTH — (QYHKIHMH. MaKCHMYyMEI
' 1 MUHUMYMBI pyHKIry. Hanbonpiee 1 HanMeHbIee 3HaYCHHE (PYHKIHMH Ha IPOMEKYTKE
3.2 TpuronoMerprueckre GYHKIIUH, UX CBOMCTBA U TpaduKu




Kopg

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

3.3 [Noka3zarensHas u norapupmudeckas QyHKIMHU, UX CBOHCTBA U TpaduKu

3.4 Hcnone3zoBanue rpauKoB GYHKIMH IS pelIeHUs] ypaBHEHUH U TIMHEHHBIX CUCTEM

35 HcnonezoBanue rpadukoB (QyHKIME AT MCCIENOBAHUS IPOIECCOB U 3aBUCHMOCTEH, KOTOpBIC
' BO3HMKAIOT IIPH PEIICHUH 3a]a4 U3 APYTUX yIEOHBIX MPEAMETOB U PEabHOMN JKU3HU
4 Hauana MareMaTH4eCKOro aHaIU3a

41 HenpepsiBHbIE QyHKIMN. METO MHTEPBAJIOB JUIs PEILICHHS HEPABEHCTB

4.2 IIponsBonnas pyHKIMHU. I eoMeTpruecKuii u GU3NUECKUil CMBICI IIPOU3BOTHOM

43 IIponsBoaHbIe 377€eMeHTAPHBIX (QyHKIHI. DOPMYIIBI HAXOXKICHUS TPOU3BOAHON CYMMBI, IIPOM3BEACHUS U
' YaCTHOTO (yHKIIUH

44 [Ipumenenne Npou3BOAHON K UCCIEIOBAHUIO (DYHKIMH HA MOHOTOHHOCTB M 3KCTpeMyMbl. Haxoxnenne
' HanOOIBIIETO M HAUMEHBIIIETO 3HAYEHHST (DYHKIUH Ha OTPE3Ke

45 [Ipumenenne NpoW3BOAHON IS HAXOXKICHWS HAMIYYIIETO PEHICHUS B NPUKIAIHBIX 3a4adax, s
' OIIPEEIIEHHUS] CKOPOCTH IPOIIecca, 3aJaHHOT0 (hOpMyIIOi UiH TpadhuKoM

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbBIX

47 WuTerpan, ero reoMmerpudeckuii M GuU3NYeckuid cMbici. Brrancnenue uaterpana no gpopmyne HeroroHna
' — Jle#t6auma

IMPOBEPAEMBIE HA ET'3 IO MATEMATHKE TPEGOBAHUA K PE3YJIIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM IMMTPOT'PAMMBI CPETHEI'O OBILIET'O OGPA3OBAHUSA

Kox

IIpoBepsiemble TpeOOBaHMSA K PeAMETHBIM pe3y/JbTaTaM OCBOEHUS

NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
TpeOOBaHUSA o0pa3oBaHus

Brnagenue MeromamMu 10Ka3aTeNbCTB, aJrOPUTMaMU peELIEHHs 3aJad; YMEHHeE
(opMyTHpOBATE W OIEPUPOBATH IOHATISIMA: OIPEACICHHE, AaKCHOMa, TeopeMa,
CIICICTBHE, CBOWCTBO, IIPH3HAK, IOKa3aTENBCTBO, PaBHOCHIBHBIE (HOPMYIHPOBKY;
MIPUMEHSITh UX; YMEHHE (POPMYIHPOBATE 00paTHOE M MPOTHUBOIIOJIOKHOE YTBEPKICHHUE,
NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, HCIONB30BATH METOJ MaTeMaTHYeCKON
WHIYKLWH; IPOBOJUTH J1OKa3aTeNIbHbIE PAacCYKISHHs IpU PELIeHUM 3a/ay, OLEHUBATh
JIOTUYECKYI0 MPaBWIIBHOCTh PACCY)KIEHHUH; YMEHHE OIlEepUpOBaTh MOHATUSAMHU:
MHOXXECTBO, TOJMHOXKECTBO, OIEpaliy HaJl MHOXECTBAMHU; YMEHHUE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmnapaT JJis OMCaHUs peajbHbIX IPOLECCOB U SBJIEHUN U
IIPU PELIEHUH 3aa4, B TOM YHCJIE U3 APYTUX YUeOHBIX MPEIMETOB; YMEHHUE ONIEPUPOBATD
MOHATHSIMA: Tpad, CB3HBIN Tpad, JepeBo, NUKI, rpad Ha IMIIOCKOCTH; YMEHHE 3a/1aBaTh
Y ONHCHIBATH TPpadbl Pa3IMIHBIME CIIOCOOAMI; HCIIONB30BATh TPabl IIPH PEIICHHUH 33724

YmMmeHue OMCPUPOBATH MMOHATUAMMU: HATYPAaJIbHOC YUCIIO, LIEJIOC YHUCJI0, CTCIICHD C LEJIbIM
ITOKa3aTcjIeM, KOPCHb HaTypaJ'[BHOﬁ CTCIICHU, CTCIICHDb C pallMOHAJIBHBIM ITOKA3aTCJIEM,

CTENEHb C JEeHCTBUTENILHBIM I10Ka3aTCJICM, .]'IOl"apI/I(l)M qurciia, CMHHYC, KOCMHYC W TaHT'CHC
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o0pa3oBaHus

IIPOU3BOJIBHOIO YUCIIA, OCTATOK II0 MOIYJIO, pPallMOHAJIBHOE YMCIIO0, UPPAaLlUOHAIBHOE
YHCI0, MHOXKECTBA HATYPAJIbHBIX, LIENbIX, PAl[MOHAJBHBIX, ACHCTBUTEIBHBIX YHCEI;
yYMEHHE HCIOJIb30BAaTh MPHU3HAKU JEIMMOCTH, HAMMEHBIIMNA OOLIMH AenuTeNs M Hau-
MeHblIee oflee KpaTHOE, alIropuT™M EBKiInAa Impu pelmeHuH 3ajad; 3HAKOMCTBO
C Pa3IUYHBIMU O3UIIMOHHBIMU CUCTEMAMU CUUCIICHUS; YMEHHE BBITIOJIHATH BHIYHCICHHUE
3HAaYCHUH ¥ mpeoOpa3oBaHUS BBIPAKCHMH €O CTEHEHAMH U Jiorapudmamu,
npeoOpa3oBaHusl  APOOHO-PALMOHANBHBIX — BBIPRXKECHHHM; yMEHHE  ONEpUPOBATH
HNOHSATUAMU: MOCIEAOBATENbHOCTD, apHU(METHUECKass IPOrpeccusi, IreoMeTpudecKast
nporpeccusi, 06CKOHEUHO yOBIBAIOIIas TeOMETpUUEcKasi IPOrpeccHsi; YMEHHUE 3a]1aBaTh
IIOCJICIOBATEIEHOCTH, B TOM YHCJIE C IOMOLIBI0 PEKYPPEHTHBIX (HOPMYJ; YMEHUE
OINEPUPOBATH MOHATHSIMHU: KOMIIJIEKCHOE YHCJIO, CONPSKEHHBIE KOMIUICKCHBIC YHUCIA,
MOAYJIb W apryMEHT KOMIUIEKCHOTO 4YHCNa, (opMa 3allMCH KOMIUICKCHBIX YHCEN
(TreoMeTrpuyeckasi, TPUTOHOMETpPUYECKas W alnreOpanyveckas); yMeTh IPOU3BOIUTH
apupMeTnIecKue AeHCTBHUS C KOMITJICKCHBIMU YHCIIAMU; IPUBOIUTH MPUMEPHI HCIIONb-
30BaHUS KOMIUIEKCHBIX UHMCEJ; OINEpPUpPOBATh IOHATHAMM: MaTpuua 2x2 um 3x3,

ONpeaACJIMTEIIb MATPHUIIBI, FeOMeTpI/ILICCKI/II\/’I CMBICJT OIPCACIINTCIIA

VYmMenune ONepUupoOBaTh MOHATUAMU: PAlTMOHAJIBHBIC, HPPAIIUMOHATIbHBIC, TTOKAa3aTCJIILHBIC,
CTEIICHHBIC, JIOTApU(PMHUIECKUE, TPUTOHOMETPUUICCKIE YPaBHEHUS W HEPaBEHCTBA, UX
CHCTEMbI; yMEHHE  ONEPHPOBATH  TOHATUSAMH:  TOXACCTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHUe, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHH U HEPaBEHCTB,
PaBHOCHJIBHOCTh ypPAaBHEHUH, HEPaBEHCTB W CHCTEM; YMCHHE pellaTh ypaBHEHUS,
HEPaBCHCTBA M CHCTEMBI C IIOMOIIBIO Pa3NWYHBIX NPHEMOB; peIlaTh ypPaBHEHUS,
HEPaBEHCTBA M CHCTEMBI C IApaMeTpoM; IPHUMEHSATh ypaBHEHHS, HEPAaBEHCTBA, UX
CHCTEMBI JIJISI pelIeHNs] MaTeMaTHIECKUX 3a/1a9 U 3a7ad U3 pa3IuIHbIX 00JIacTeil HayKu
U peasbHOM JKU3HH

YMeHne omepupoBaTh MOHATHSAMHU: (YHKIHS, YETHOCTH (DYHKIHH, MEPUOIHIHOCTH
(bYHKITMH, OrPaHUYCHHOCTh (D)YHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM (DYHKITHH,
HanOospllee M HAWMCHbIIEE 3HAYCHUS (QYHKIMHA Ha IPOMEKYTKE, HEMpepbIBHAS
(hyHKIMSA, acHMOTOTH rpaduka (QYHKIWH, TIepBas W BTOpas MPOW3BOAHAS (QYHKIIWH,
TEOMETPHUYCCKAN U (PU3UIESCKUH CMBICI TIPOU3BOIAHOM, ITepBooOpa3Has, onpenesIéHHbIH
WHTETpaJl; YMEHHE HaXOAWTh ACHUMOTOTHI Tpaduka (QyHKINW; yMEHHE BBIYHCISATH
MIPOU3BOAHBIE CYMMBI, IIPOM3BEICHUS, YaCTHOTO M KOMITO3MIMK (YHKIHH, HAXOAUTDH
YpaBHEHHE KacaTeNbHOM K Tpaduky QYHKIWH; yMEHHE HAXOOUTh IIPOM3BOIHEIC
JIIEMEHTapHBIX (YHKIMA; YMEHHE HCIONb30BaTh IPOW3BOMHYIO UL HCCICHOBAHHS
(hYHKITHIA, HAXOAUTh HAaHOOJIBINNE U HANMEHBIIINE 3HaUCHHUS ()YHKIIHI; CTPOMTD TpapuKu
MHOTOWICHOB C HWCIIOJBh30BAaHHEM amlapaTta MaTeMaTHUECKOro aHalli3a; IPHMEHSTH
MIPOM3BOAHYIO ISl HAXOXKICHUS HAWIYYIIETO PEIICHHS B MPHUKIAJHBIX, B TOM YHCIE
COIMANIbHO-OKOHOMUYECKUX M (DU3MYECKUX 3a/avax; HAXOAUTH IUIOMAIA H OOBEMBI
(uTyp ¢ TOMOIIBIO HHTETPaja; IPHBOAUTE IPHUMEPEI MATEMATHIECKOTO MOICIAPOBAHUS
¢ moMonIpio T HepeHIInaNbHbIX YPaBHEHUH

YMeHue oneprpoBaTh NOHATHAME: Tpaduk GyHKIMH, 00paTHAS QYHKIHS, KOMITO3HIIHS
¢byHkuui, nuHelHas (yHKOWA, KBaapaTUdHAs (YHKIOUS, palOHANbHAs (YHKIHS,
CTeneHHasl (PYHKIWs, TPUTOHOMETPUYCCKIE (PYHKIIH, 0OpaTHBIE TPUTOHOMETPUICCKIE
(GyHKOUY, MMOKa3aTeNbHas W Jorapupmudeckas (pyHKIHH; YMEHHE CTPOUTH Tpa(uKd
M3YUYCHHBIX (DYHKIHUH, BRIIONHATH peoOpa3oBaHus rpadukoB (HyHKIU, HCIONH30BATh
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rpaduKu A7 U3Y4YEeHHUs MPOLIECCOB M 3aBHCUMOCTEH, MpU pEIleHUH 3aJad U3 JAPYTux
yueOHBIX MPEIMETOB U 33724 U3 PeajbHOM KU3HU; BEIpaXXaTh (OpMyIaMH 3aBUCHMOCTH
MEXIy BEIMYMHAMH, HCIOJH30BATh CBOWCTBA M TrpadWKud (QYHKUMN OIS pelieHus
ypaBHEHUH, HEPaBEHCTB u 3a1a4
C mapaMeTpamMu; H300pakaTh Ha KOOPAWHATHON TIUIOCKOCTH MHOXECTBAa peIIeHUM
ypaBHEHUi, HEPABEHCTB U UX CUCTEM

YMeHue pemaTth TeKCTOBBIC 3a/1a4X pa3HbIX TUIOB (B TOM YHCIIE Ha MPOICHTHI, IOMH U
YacTH, Ha JBIDKEHHE, paboTy, CTOMMOCTb TOBAPOB U YCIIYT, HAJOTH, 331a41 U3 00IacTH
YIIPaBJICHHUS JINYHBIMH U CEMEHHBIMU (PUHAHCAMM); COCTABIISATH BEIPAXKCHUS, YpaBHEHUS,
HEPaBEHCTBA

U UX CHCTEMBI 10 YCIIOBHUIO 3a/la4yd, UCCIIEAOBATh MOJYUYCHHOE PEILEHUE U OLEHUBATh
IPaBIONOI00HOCTh PE3YJILTATOB; YMEHHE MOJIEIUPOBATh PEAbHBIC CUTYallUH Ha S3bIKE
MaTEMATUKU; COCTaBJIATh BBIPA)KEHUS, YPaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI IO
YCIOBHMIO 3aJlaud, MCCIIENOBaTh IIOCTPOEHHBIE MOAEIM C UCIONb30BAaHUEM alapara
anreOpsl, HHTEPHIPETHPOBATH OIyYCHHBIH Pe3yIbTaT

YMeHue onepupoBaTh MOHATHSAMHE: CpellHee apu(MeTHIeCKoe, MeuaHa, HanOoJblIee 1
HaWMEHbIIee 3HAYCHUS, pa3Max, CIEpCHs, CTaHIAPTHOE OTKJIOHEHHWE YHCIIOBOTO
HaOopa; yMeHHE W3BJIEKAaTh, MHTEPIPETHPOBATh WH(POPMAIIHIO, TPEACTABICHHYIO B
TabnuIax, Ha AuarpaMmax, rpadukax, OTpaxaronlylo CBOWCTBA peallbHBIX MPOIECCOB H
SIBJICHUI; TIPECTaBIATh HH()OPMALIUIO C TOMOILIBIO TAOIHUI] U AWATPAMM; FCCIEAOBATD
CTaTUCTUYCCKHE MaHHBIC, B TOM 4UHCIEC C IMPUMCHEHHEM TpaUIeCKHX METOIOB M
ANEKTPOHHBIX CPENICTB; TPahUIECKN HCCIIE0BATH COBMECTHBIC HAOIIOICHSI C ITIOMOIIBIO
JIarpaMM pacCcenBaHMsl ¥ JIMHEHHON perpeccun

YMeHHe OmnepupoBaTh TOHATHUSAMU: CIy4alWHBIH ONBIT W CIy4YailHOE COOBITHE,
BEPOSITHOCTH CITYJaifHOTO COOBITHS; YMEHIE BBIYHCISATE BEPOSITHOCTD C MCIIOIB30BAHUEM
rpaMUecKux METOIOB; MIPUMEHSTh (GOPMYIBI CIOKEHUS U YMHOKEHHSI BEPOSITHOCTEH,
(dbopmyny TONHOW BeposiTHOCTH, (opmyny bepHymnn, KoMOMHATOpHBIE (aKThI
1 GOpMyJIBI; OLEHHBATH BEPOATHOCTH PEATHHBIX COOBITHI; yMCHHE OINEpHUPOBATH
MOHATHSIMA: CIIydaifHas BEJMYMHA, pacIpelesieHHe BEpOSTHOCTEH, MaTeMaTHYecKoe
OXHIAHWE, AUCIECPCUS U CTaHAAPTHOE OTKIOHEHUE CIYYalHON BENWYWHBI, (QYHKIHA
pacripefielleHusT W IUIOTHOCTH PaBHOMEPHOIO, ITOKA3aTeNbHOIO0 M HOPMAIBLHOTO
pacripefielieHuil; yMEHHE WCIIONh30BaTh CBOWCTBA HM3YUYCHHBIX pacHpeNeNeHHH i
penIeHus 3a1a4; 3HAKOMCTBO C IIOHATUSIMHE: 3aKOH OOJBIIIX YHCEIT, METOBI BEIOOPOUHBIX
HCCIIEIOBaHUI; YMEHHE MPUBOAUTH MPUMEPHI IPOSIBICHHUS 3aKOHA OOJBIINX YHCEI
B IPUPOIJHBIX H OOIIECTBEHHBIX SBICHUSX; YMEHHE OINEPUPOBATH IMOHSTHIMU:
COYETaHMe, TIEPECTAHOBKA, YHCIO COYETAHUH, YUCIO MEpecTaHOBOK; OMHOM HbIoTOHA;
YMEHHE TPHMEHSITh KOMOWHATOPHBIC (DAKTHI W PACCYXKICHUS UL PEUICHUS 3alad;
OIICHUBATh BEPOSTHOCTH PEANBHBIX COOBITHIl; COCTABIISATH BEPOSTHOCTHYIO MOIENH U
HWHTEPIPETHPOBATH MMOTYICHHBIN Pe3yIIbTaT

YMeHne onepupoBaTh MOHATUAMU: TOUKA, IPSAMasi, INIOCKOCTb, ITPOCTPAHCTBO, OTPE3OK,
JTyd, BEIWYMHA Yyria, IUIOCKUN Yroj, [ABYIPAaHHBIA Yrod, TPEXTPaHHBIA Yroi,
CKpEIIMBAIOUINECS TPAMBIE, MAapaJUIETBHOCTh M TNEPHEHAMKYISIPHOCTh MNPAMBIX H
TTOCKOCTEH, YTOl MEXAY MPSIMBIMH, YTOJ MEKIY IPSIMON M IUIOCKOCTBIO, YTOI MEXAY
IJTOCKOCTSIMH, PACCTOSTHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE MEXAY IpSMBIMH,
pacCTossHHE MEXIy IUIOCKOCTSMH; YMEHHE MCIOIb30BaTh MNpPU PpEHICHWH 3ajad




Kon
NPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM Pe3y/JbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/ILHOIi MPOrpaMMBbI CPeTHEro 0o111ero
o0pa3oBaHus

N3YyYUCHHBIC (baKTI)I U TCOPEMbI IUIAHUMCETPUH; YMCHUE OLICHUBATL PA3MEPLI 00BEKTOB
OKpPYXXarouero Mmupa, CTpouTb MAaTEMAaTUYCCKUE MOJCIIN C IMMOMOILIBIO T€OMCTPUICCKUX
TIOHSITHH U BCJIMYUH, PCIIATh CBA3AHHBIC C HUMH IIPAKTHYCCKUEC 3aJa9n

10

YMeHue onepupoBaTh MOHATUSAMU: IIOWAAb GUTYpPhI, 00BEM (PHUTypBI, MHOTOIpaHHHUK,
MPaBUIILHBI MHOTOIpaHHUK, CEYeHHEe MHOTOTPaHHUKA, Ky0, Mmapaiienenure, mpu3ma,
nupaMuzia, GUrypa u MoBEpXHOCTh BpallleHUs, WIUHAP, KOHYC, 1Iap, cdepa, Mmioaib
cdepsl, MIoaaAb MOBEPXHOCTH MUPAMHUIIBI, IPU3MBI, KOHYCa, IIUJIWHAPA, 00BEM Kyba,
NPSAMOYTOIBHOTO TMapajulesienuIieaa, MUPaMUIbl, TPU3MBI, IMIUHAPA, KOHYyca, Iapa,
pa3BEpPTKAa TMOBEPXHOCTH, CEUEHHUS KOHYca W LWIMHJpA, MapajuleNibHble OCH WU
OCHOBaHHMIO, CEYCHHE I1apa, TNIOCKOCTb, Kacaromascs cepbl, IUIMHpPA, KOHYCa; YMEHUE
CTPOUTh CEYEHHWE MHOTOIpAaHHUKA, W300paxaTb MHOTOTPAHHHUKH, (HUTYpHl U
MOBEPXHOCTH BpAIIEHUS, UX CEUCHHS, B TOM YHCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHATH CBOMCTBA TEOMETPHICCKUX (DUTYP, CAMOCTOSATENBHO ()OPMYITHPOBATh
OIpeNieNICcHUs] M3y4aeMbIX (GUTyp, BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAaX U MPH3HAKAX
TeOMETPUYCCKUX (QUTyp, OOOCHOBBIBaTh WJIM ONPOBEPTaTh MX; yYMEHHUE IMPOBOAUTH
knaccuukanmoo GUTyp MO PasTUYHBIM PHU3HAKAM, BBINOJIHATE HEOOXOIUMBIC

JOIMOJIHUTECIIbHBIC ITOCTPOCHU ST
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YMeH#ue onepupoBaTh MOHATHIMU: JBUKEHNE B IPOCTPAHCTBE, MapalyIeibHbIi epeHoc,
CHMMMETpHs Ha IUIOCKOCTH M B MHPOCTPAHCTBE, MOBOPOT, Mpeodpa3oBaHHEe MOJOOMS,
noJI00HBIC (GUTYPHI; YMEHUE PACIIO3HABATH PaBHBIC W MONO0HBIE (DUTYPHI, B TOM YHCIIC
B IIPUPOJIE, UCKYCCTBE, apXUTEKTYPE; UCIIOJIb30BaTh FE€OMETPUYECKUE OTHOIICHHUS MPU
pelIeHHH 3a/1a4; HAXOIUTh T€OMETPHYECKUE BEIMYMHBI (JJIMHA, Yrol, IUIOLIa (b, 00BEM)
OpH pelICHHH 3a7a4 W3 APYrHX Y4eOHbIX MPEIMETOB U M3 PEajbHOM JKU3HU; YMEHHUE
BBIUHCIIATh T€OMETPHYECKUE BEIMYHHBI ([UIMHA, Yroj, IUIOMIAAb, O0BEM, IUIOLIAb
MOBEPXHOCTH), HCIOJb3ysl HM3ydeHHbIE (OPMYJIbI M METOMBI, B TOM YHCIE: ILIOLIA/b
MTOBEPXHOCTH MUPAMUIIBI, TPU3MbI, KOHYCa, MWIMHAPA, TUIOMAas cdepbl; 00béM Kyoda,
MPSMOYTOJIBHOTO TapajlIeNienune/ia, MUPaMubl, MPU3MBbL, IMIHHIPA, KOHYCa, IIapa;
YMEHHE HaXOJIUTh OTHOIIEHHE 00hEMOB TOAOOHBIX QUTYD
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YMeHue onepupoBaTh IOHATUAMHU: IPSIMOYrojbHash cHCTEMa KOOPAMHAT, BEKTOD,
KOOpAMHATHI TOUKU, KOOPIMHATHI BEKTOpa, CyMMa BEKTOPOB, IPOM3BEICHNE BEKTOpaA Ha
9HCI0, pPa3IoKEHHWE BEKTOpa M0 0a3mcy, CKalsIpHOE IIPOM3BENCHHUE, BEKTOPHOE
MIPOM3BEICHHUE, YIOJl MEXIY BEKTOpaMH; YMEHHME HCIIONb30BaTh BEKTOPHBIM U KO-
OpPIMHATHBIA METOA VIS PEIICHUS TeOMETPUYECKUX 3amad M 3aJad IAPYTHX YIeOHBIX
MIPEIMETOB

13

YMeHue BBIOHPATh MOAXOIIINI METO I IS PEIIeHus 3aJa9i; TOHUMaHNe 3HAYMMOCTH
MaTEeMaTHKH B M3y4YEHUH IIPHPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB W SIBIICHUH; YMEHIE
pacrno3HaBaTh MpOSBJIEHHE 3aKOHOB MAaTE€MaTHKHM B HMCKYCCTBE, YMEHHE IPHUBOAMUTH
MPUMEPbl MATEMATHYECKUX OTKPBITUN POCCUMCKON U MHUPOBO MaTEMAaTHYECKON HAYKHU

INEPEYEHDb 2JIEMEHTOB COAEP KAHUSA, TIPOBEPAEMBbIX HA EI'D 11O MATEMATHUKE
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HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSN

1 Uwcna ¥ BEIYUCICHUS
1.1 |HarypanbHbie u nenbie uncna. [[pu3Haky JeTMMOCTH HENbIX YUCEeT
12 Panmonaneupie uncna. OOBIKHOBEHHBIE W JCCATHYHBIC JAPOOM, MPOLEHTHI, OECKOHEYHBIC
' MEPHOMUIECKUE APOOH
Apudmernyeckuii KOpeHb HaTypalbHOW cTerneHd. JleWcTBus ¢ apu(METHUYECKUMHU KOPHSIMHU
13 HATYPaJIbHON CTEICHU
1.4 | Crenens c nenbiM nokaszateneMm. CTeneHb ¢ pallMOHAIBHEIM 1oKa3aTeeM. CBOMCTBa CTENIeHN
CuHyC, KOCHHYC W TAHICHC YHCIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTCHC
15 YHCIOBOTO APryMEHTa
1.6 |Jlorapudm uncna. [lecsTuuHble U HATYpaJIbHbIE JOrapu(pMbI
HelictButenpHple  uyuciaa. Apu(METHYECKHE ONepalud C  JICHCTBUTENBHBIMH  YHCIAMU.
1.7 |IlpubnuxEHHbIC BBHIYMCICHUS, I[pAaBUIA OKPYIJICHUsS, MPUKUAIKA W OLCHKA pe3ysibTara
BBIYMCIICHUHN
1.8 [IIpeobpa3oBanue BbIpakeHUI
1.9 |KowmrmiekcHbie uncia
2 YpaBHEHUS U HEPABEHCTBA
2.1 | lensie u 1poOHO-paOHANBEHBIC YPABHEHUS
2.2 |UppauuonanbHbie ypaBHEHUS
2.3 | TpuroHomerpuueckue ypaBHEHUs
2.4 |IlokazaTenpHbIEC U JOrapH()PMUIECKIEC YPABHEHUS
2.5 |Lensie n gpoOHO-paIOHATBFHEIC HEPABCHCTBA
2.6 | MppanuoHanbHble HEPAaBEHCTBA
2.7 |Iloka3aTenpHbIe U JOrapu(MIUIECKIE HEPABCHCTBA
2.8 | Tpuronomerpuueckue HEpaBeHCTBa
2.9 | CucreMsl ¥ COBOKYITHOCTU YPaBHEHMI U HEPaBEHCTB
2.10 |VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C lTapaMeTpaMu
2.11 |Matpuna cucremsl JIMHEHHBIX ypaBHeHUN. OnpenennTesb MaTpULbl
3 OyHKIMN 1 rpapuKn
OynHkus, ciocoOsl 3ananus Gynkimn. ['paduk dyakmun. Bzanmuo oopatabie GyHKIMU. YETHBIE
3.1 u HeuétHbIe pyHKIMU. [lepnonnyeckue GyHKITUU
OO6nacTh ompeeNeHHuss W MHOXECTBO 3HaueHWd QyHkiuuu. Hymm ¢ysknuu. I[TpomexyTku
3.2 |3HakomocrosHCTBA. [IpOMEXYTKHM MOHOTOHHOCTH (GYHKIMH. MaKCHMyMBI ¥ MHHUMYMBI
¢yskin. Hanbonbiiee n HanMeHblee 3HaueHUe (DYHKITMH Ha IPOMEKYTKE
CrernieHHast GyHKIS C HATYpaJIbHBIM U IIETBIM TToKazaTenieM. E€ cBolicTBa u rpaduk. CBolicTBa U
3.3 rpauK KOpHs N-OH CTEIIeHN
3.4 | Tpuronomerpuueckue QYHKINH, KX CBOWCTBA U TpaduKu
3.5 |IlokazaTenpHas u norapupmmudeckas GYHKINH, HX CBOMCTBA U TpaduKu
3.6 | Touku pa3priBa. AciMOTOTHI TpadukoB GyHKIHA. CBOCTBA (QYHKITHIA, HEIPEPHIBHBIX HA OTPE3KE
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMs ITOCIEI0BATEILHOCTEN
3.8 | Apudmermueckas u reomerpudeckas mporpeccun. Gopmyia CIOXKHBIX IPOIICHTOB
4 Hauana MatemMaTHdecKoro aHammsa
4.1 |IIpomsBomnas pynkimu. [Ipor3BOAHBIC SIEMEHTAPHBIX (PYHKIIHIA
) [IpuMeHeHne TPOU3BOMHON K HWCCICOOBAaHUIO (DYHKIMI Ha MOHOTOHHOCTH M JKCTPEMYMEI.
4. HaxoxeHre HanOOIbIIero 1 HanMEHbBIIETo 3HAUCHUST PYHKIIMU Ha OTPE3KE
4.3 |IlepBoobOpa3snas. MuTterpan

MHoXecCTBa U JJOTHKa




Kon IIpoBepsiemMblii 3JIeMEHT COJIePKAHUA

5.1 | MHoxecTBO, onepaliuu HaJl MHOXeCTBaMHU. JuarpamMsl Diinepa — BeHna
5.2 |Jloruka

6 BepOHTH OCTb U CTaTUCTHKA

6.1 OmnmcaTenpHast CTaATUCTHKA

6.2 |BeposTHOCT

6.3 |KomOunaTopuka

7 I'eomerpus

7.1 | ®urypsl Ha IUIOCKOCTH

7.2 | IIpsimble M IJIOCKOCTU B IIPOCTPAHCTBE

7.3 | MHororpaHHuKu

7.4 | Tena u NOBEPXHOCTH BpallCHUS

7.5 Koopaunatel 1 BEKTOPBI

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OGPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI U151 YYUEHUKA

METOJJUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



	​ПРОВЕРЯЕМЫЕ ТРЕБОВАНИЯ К РЕЗУЛЬТАТАМ ОСВОЕНИЯ ОСНОВНОЙ ОБРАЗОВАТЕЛЬНОЙ ПРОГРАММЫ
	10 КЛАСС
	11 КЛАСС
	​ПРОВЕРЯЕМЫЕ ЭЛЕМЕНТЫ СОДЕРЖАНИЯ​
	10 КЛАСС (1)
	​
	11 КЛАСС (1)
	ПРОВЕРЯЕМЫЕ НА ЕГЭ ПО МАТЕМАТИКЕ ТРЕБОВАНИЯ К РЕЗУЛЬТАТАМ ОСВОЕНИЯ ОСНОВНОЙ ОБРАЗОВАТЕЛЬНОЙ ПРОГРАММЫ СРЕДНЕГО ОБЩЕГО ОБРАЗОВАНИЯ
	ПЕРЕЧЕНЬ ЭЛЕМЕНТОВ СОДЕРЖАНИЯ, ПРОВЕРЯЕМЫХ НА ЕГЭ ПО МАТЕМАТИКЕ

