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HOACHUTEJIBHAA 3AIINCKA

VYueOHbIil Kypc «AnreOpa M Hadyaja MaTeMaTHYSCKOTO aHAIHM3a» SIBJISCTCS OJHHM W3
HamOoJee 3HAYMMBIX B TPOTpamMMe CpEJHEero oO0Iero oO0pa3oBaHUs, MOCKOJBKY, C OIHOU
CTOPOHBI, OH 00€CIIeUNBACT MHCTPYMEHTAIbHYIO 0a3y /I H3yYCHUS BCEX €CTECTBEHHO-HAYYHBIX
KYPCOB, a C Ipyroil CTOPOHBI, (POPMHUPYET JIOTHYECKOE U aOCTPAKTHOE MBIIIJICHUE 00yJatOINXCs
Ha YpOBHE, HEOOXOAMMOM JJsi OCBOEHHMS HH(OpPMATUKH, OOIIECTBO3HAHUSA, HCTOPHH,
CIIOBECHOCTH M JPyrMX AWCIMIUIMH. B paMkax IaHHOTO Y4eOHOro Kypca OOydaromiuecs
OBJIQJICBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHHS B MaTeMaTudeckoi opme.

VYueOHbIN Kypc anreOpbl M Hayal MaTeMaTH4eCKOTO aHajIM3a 3aKJIaJbIBAeT OCHOBY JUIS
YCIICMIHOT'O OBJIAACHHA 3aKOHAMU (1)I/ISI/IKI/I, XNUMHU, 6I/IOJ'IOFI/II/I, IIOHUMAaHUs1 OCHOBHBIX TCHI[eHHHfI
Pa3sBUTHUA SKOHOMUKH U 06HI€CTB€HHOI>1 JKU3HH, IMO3BOJIACT OPHUCHTUPOBATHECA B COBPEMCHHBIX
HU(POBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUAX, YBEPEHHO HCIIOJIb30BATh WX JJIS JAJbHEWUIIEro
O6pa3OBaHI/I$[ nB HOBCGI[HGBHOﬁ ku3HU. B TO Xe BpEMs OBJIAZICHUC a6CTpaKTHI>IMI/I " JJOTUYCCKHU
CTPOTrMMHU KOHCTPYKIUAMU anre6pm N MaTEMaTHYCCKOTO aHalin3a pa3BUBACT YMCHUC HAXOIUTb
3aKOHOMCPHOCTH, 000CHOBBIBATh HCTUHHOCTDB, TOKAa3bIBAaTh YTBECPKACHHA C IOMOIIBIO MHAYKIIUN
U paccyXJaTh NeAyKTUBHO, MCIOJb30BaTh 0000IIEHHE U KOHKPETU3alHI0, adCTparupoBaHUE U
aHaJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIILIICHUE.

B xone wusydenus yueOHOro Kypca «Anredpa M Hadajga MaTeMaTHUYECKOrO aHaln3a»
oOyuaroniyecsi TOJy4alOT HOBBIM ONBIT pEIIEHHS MPUKIAIHBIX 33434, CaMOCTOSITEILHOTO
MOCTPOCHUSI MAaTEMaTUYECKMX MOJEJe peanbHbIX CUTyallud, MHTEPIpPETalrud MNOJydECHHBIX
pElIeHU, 3HAaKOMSTCS C MpUMepaMU MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKe U
HCKYCCTBE, C BBIAAIOIIMMHUCS MaTEMaTHYECKUMH OTKPBITHUSIMU U UX aBTOPaMH.

Y4eOHblii Kypc 007amaeT 3HAYUTENbHBIM BOCIHMTATEIbHBIM IOTEHIIMAJIOM, KOTOPBI
peayin3yeTcsi Kak uepe3 ydueOHBbIH MarepHuall, CHOCOOCTBYIOIIMI (OPMUPOBAHUIO HAYYHOTO
MHpPOBO33pEHUs, TaKk U 4epe3 crneunduky ydeOHONl  JesTenbHOCTH, TpeOyromen
MPOJIOJDKUTENIFHOM ~ KOHIEHTpAallMd  BHUMAaHUS, CaMOCTOSATEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIy4Y€HHbII pe3ynbTar.

B ocnose MCTOJHNKHU O6y‘ICHI/I$I aﬂre6pe N HadYajJlaM MaTCMaTH4YCCKOI'O aHaJu3a JICKHT
JIeSTEIIbHOCTHBIM IIPHUHIIUII 06yquI/151.

B ctpykType yuebHoro kypca «Airedpa u Hayajga MaTeMaTHYECKOTO aHAIM3a» BbIJIEIECHBI
CIIEAYIOIINE COJAEPIKATEIbHO-METOJUUeCKUe JUHUU: «YUucna W BblUMCIECHUA», «DyHKIMH U
rpaduku», «YpaBHEHUS U HEpaBeHCTBa», «Havana maremaTnueckoro ananusa», «MHOXecCTBa U
Joruka». Bce ocHOBHBIE coiepKaTeNbHO-METOIMYECKIE IMHUH U3YYat0TCsl Ha IPOTSHKEHUH JABYX
neT o0ydeHus: Ha ypoBHE cpejiHero oO1iero oopa3oBaHus, €CTECTBEHHO JIOMOJHSASA ApYyr Apyra u
MIOCTENEHHO HACHIINAsACh HOBBIMM TeMaMM M pasaenaMu. [laHHbIA ydeOHBIM Kypc sBiseTrcs
MHTETPATUBHBIM, MOCKOJbKY OOBENUHSET B cebe coJiepKaHMe HECKOJIbKUX MaTeMaTHYeCKUX
JMCLUIUIMH, TAaKUX Kak anredpa, TPUTOHOMETPHsl, MaTeMaTHUECKHI aHaIN3, TEOPUsS MHOXKECTB,
MaTeMaruyeckas Jioruka u apyrue. Ilo Mepe Toro kak oOydaroliuecs OBIIaJeBalOT BCE Oosee
IIMPOKMM  MaTeMaTMYecKHMM  ammapatoM, y HHX  [OcJeIoBaTelbHO  (opMupyercs
U COBEpIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYyl0 MOJENb pPEAbHOM CUTyaluu,
MPUMEHSATH 3HaHUS, MTOJyYeHHBIE IPU U3Y4eHUH Y4eOHOTOo Kypca, ISl peIIeHUs] CaMOCTOSITENIbHO
copMyIMpPOBaHHONW MaTeMaTHYECKOW 3aJauu, a 3aTeM UHTEPIPETUPOBATh CBOM OTBET.

CO,I[ep)KaTCHLHO-MCTO,Z[I/I‘-ICCKaH IuHUA «Yucna 1 BRIYUCICHUS 3aBCpHIacT (bOpMI/IpOBaHI/Ie
HAaBBIKOB HUCIIOJIB30BaHUA I[GP'ICTBHTGJILHLIX YUCCii, KOTOpPOC ObLIO HAYaToO Ha YPOBHC OCHOBHOTO



obmiero oobpaszoBanus. Ha ypoBHe cpemnnero obmiero oopazoBanusi 0co00¢ BHUMAHUE YIIEISICTCS
(OpPMHUPOBAHHUIO HABBIKOB PAIIMOHAIBHBIX BBIYMCICHUN, BKIIOYAIOIIUX B CE0Sl MCIIOIH30BAHUE
pa3nuyHBIX (GOPM 3alHCH YHUCIA, yYMEHHE JeiaTh NPUKUAKY, BBIMOJHATH MPUOIMKEHHBIC
BbBIYHUCJICHHA, OICHHUBATL YMUCJIOBBIC BBIPAXKCHUA, pa6OTaTb C MaTeMaTUdYCCKNMU KOHCTaHTaMU.
3HaKOMEIE O6y‘-IaIOHII/IMC$I MHOJKECTBA HATypaJIbHbIX, HECJILIX, palUOHAIBHBIX WU HeﬁCTBHTCHBHBIX
qUuceJl AOIIOJIHAKTCA MHOXCECTBOM KOMIIJICKCHBIX YHUCEII. B KaXI0M H3 3TUX MHOXECTB
paccMaTpHBalOTCS CBOMCTBEHHBIC eMy CrielH(UYIecKUe 33aa4yl U ONEpallUH: JICIICHHE HAIelIo,
ONEPUPOBAHUE OCTATKAMH HAa MHOKECTBE IIEJBIX YHCEN, 0COObIC CBOMCTBA PAllMOHAIBHBIX U
HppaluOHAJIIBHBIX YUCEII, apI/I(i)MeTI/I[IeCKI/Ie ornecpanuru, a TaKXKEC NU3BJICUCHUC KOPHSA HaTypaﬂbHOﬁ
CTENICHH Ha MHOXXECTBE KOMIUICKCHBIX YHCeNl. biaronmaps mocienoBaTeIbHOMY PaCIIUPEHHIO
Kpyra MCHoOJIb3yCMbIX YUCCI WU 3HAKOMCTBY C BO3MOXHOCTAMHU HUX NPUMCHCHUA IJId PCUICHHA
pa3IUYHBIX 3a/1a4 (POPMUPYETCS IPEICTABICHUE O €TUHCTBE MATEMAaTHUKU KaK HAyKH U €€ pOJu B
MMOCTPOCHUU MOJICJIEH peaTbHOTO MUPA, ITUPOKO UCTIOIB3YIOTCS 00001eHne U KOHKPETH3aIusl.

JIuaus «YpaBHEHHS] M HEPABEHCTBA» pealU3yeTcss Ha MPOTSHKEHUH BCEro OOydyeHHs Ha
YpOBHE cpemHero ooOmero o0pa3oBaHHsA, TIOCKOJIBKY B KaxXIoM pasnene IIporpamMmer
MIPEIYCMOTPEHO PEIICHWE COOTBETCTBYIOMIMX 3ahad. B pe3ynbraTe oO0ydaromuecst OBIaIeBalOT
Pa3IMYHBIMA  MCTOAAMU  PCIICHUA  pallUOHAJIbHBIX, HppagruOHaJIbHBIX, IIOKa3aTCJIbHbIX,
JOrapu(PMUUECKUX U TPUTOHOMETPUUYECKUX ypaBHEHUIl, HEPAaBEHCTB M CUCTEM, a TaKXKe 3a/ad,
COJCpKAIUX ITapaMETPHhI. HOJ'Iy‘-IeHHBIe YMCHHA HIMPOKO HCIOJIB3YIOTCA IMPU HCCICI0BaHHUU
(GYHKIMHM ¢ TOMOIIbIO TPOU3BOJHOMN, MTPH PEIIEHUH NMPUKIIAJAHBIX 3a/1a4 U 3a7[a4 Ha HaX0XKJCHHUE
HanOOJIBIIINX M HAaNMEHBIINX 3HAYECHUIN CbYHKI_[I/II/I. I[aHHaH cocprKaTCiIbHasd JIMHUA BKIKOYACT B
cedst Takke (OpPMHUPOBAHME YMEHHH BBINIOJHATH pacd€Tsl 1Mo ¢opMyliaM, MpeoOpa3oBaHUs
paMOHABHBIX, UPPANUOHATIBHBIX H TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAKXKe BBIPAKEHUIA,
colepKamux creneHn u Jorapudmel. braromapst M3ydeHHIO anreOpanveckoro Marepuaia
MPOUCXOIUT JalbHEWIIee pa3BUTHE AITOPUTMHYECKOTO W aOCTPAKTHOTO  MBIIIJICHHS
oOyyJaromuxcsi, GOPMHUPYIOTCS HABBIKU JEIYKTHBHBIX PACCYXICHHUI, pabOThl C CUMBOJLHBIMHU
(dbopmamu, MpeaCTaBICHUS 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJC PABCHCTB U HEPABCHCTB.
Aure0pa npemaraeT 3QpQeKTHBHbIE UHCTPYMEHTHI ISl PEICHHS MPAKTHYECKUX U €CTECTBEHHO-
HAYYHBIX 33/1a4, HAalJISJHO JIGMOHCTPUPYET CBOM BO3BMOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-mMeToanueckass JuHUus «OyHKUMU U TpaduKU» TECHO MEperuieTaercs C
JPYTUMU JIMHUSIMUA Y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMbICIIE 3aJ1a€T MOCJIEI0BATEILHOCTD
W3ydeHuss Marepuaina. V3yueHue CTEnmeHHOH, IOKa3aTeNbHOM, JIorapuPMUYECKON U
TPUTOHOMETPUYECKUX (DYHKIUH, UX CBOWCTB U rpaUKOB, UCTIOTIb30BaHUE (PYHKIIMIA 7S pelIeHus
3a/1a4 U3 APYrux yuyeOHbIX MPEIMETOB U pealbHON KU3HU TECHO CBA3aHO KaK C MaTeMaTHUYECKUM
aHaJIM30M, TaK U C PElICHHEeM YpaBHEHHM 1 HepaBeHCTB. [Ipu 3ToM 00JbIIOe BHUMAaHUE Y IeISIeTCs
(hopMHUPOBAHHIO YMEHHUS BbIpaxaTh (pOopMyliaMu 3aBUCUMOCTH MEXIy Pa3IMYHBIMU BEJTMUYUHAMH,
UCCIIEeIOBATh MOJY4YEeHHbIE (YHKIHUU, CTPOUTHh UX rpadukud. MaTepuan 3TOi cojaepikKaTeabHOU
JUHUY HalleJICH Ha Pa3BUTHE YMEHU U HABBIKOB, O3BOJISIOIIUX BHIPAKATh 3aBUCUMOCTH MEXIY
BETMYMHAMHU B Pa3NUYHON (popme: aHaTUTHUECKOM, rpaduueckoi U cioBecHoil. Ero usydyenue
CHOCOOCTBYET PAa3BUTHUIO AITOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIIeHHI0 U
KOHKPETHU3allU1, UCTIOJIb30BAHUIO aHAJIOTHIA.

COILep)KaTCJ'ILHaH muHusa «Hayama MaTemMaTHyecKoro aHaian3a» MO3BOJISET CYHIECTBECHHO
pacliupruTb KPYr' KaKk MATCMATHYCCKUX, TAK U NPUKIIAAHBIX 3a1a4, JOCTYIITHBIX O6y‘laI-OI_I_[I/IMC${,
TaK KaK Yy HUX HOABJIAICTCA BO3MOXKHOCTb CTPOUTDH Fpa(I)I/IKI/I CJIOXKHBIX q)YHKHHﬁ, OMpCACIIATE UX
HauOOJIBIINE U HAUMCHBIINE 3HAUYCHHA, BBIYUCIIATE IIJIOIIaaN (I)I/Il"yp U 00BEMBI TCJI, HAXOJUTh
CKOpPOCTH U YCKOPCHUSA MPOLECCOB. I[aHHaSI CoJCprKaTCiibHad JIMHUA OTKPBIBACT HOBBIC
BO3MOKHOCTH MMOCTPOCHUSA MAaTCMATUUCCKUX MoJeen PCAIBbHBIX chyauHﬁ, MO3BOJIACT HAXOOUTH
Haujydqmee peHICHUC B IMPUKIAAHBIX, B TOM YHUCJIC COLHUAJIBHO-D3KOHOMHYCCKUX, 3aJadax.
3HAKOMCTBO C OCHOBaMH MaTE€MaTHUYECKOIO aHajau3a CHOCOGCTByeT Pa3BUTHUIO a6CTpaKTHOF0,



(OopMaIbHO-JTOTMYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHHUH pacro3HaBaTh
MPOSIBJICHUSI 3aKOHOB MAaTEMAaTUKW B HayKe, TEXHUKE M HCKyccTBe. OOyuaromiuecs y3HAIOT O
BBIJIAIOIINXCS PE3yJbTaTax, MOJYYCHHBIX B XOJE€ Pa3BUTHS MaTEMAaTWKH KaK HayKH, U 00 UX
aBTOpax.

ConepsxarenbHO-MeToAnuecKas TMHUs « MHOKECTBA U JIOTUKA BKIIIOYAET B CEOSI DIIEMEHTHI
TEOpPUM MHOYKECTB M MATEMAaTUYECKON JIOTHMKUA. TeOpPETUKO-MHOKECTBEHHBIE IPEICTABICHUS
MIPOHU3BIBAIOT BECh KYPC IKOJBHOW MATEMATHKH U MIPEIJIaraloT Handoiee YHUBEPCAbHBIN S3bIK,
OOBEMHSIOMMIA BCE pa3felibl MAaTeMAaTUKH W € TPHUIOKEHUH, OHU CBS3BIBAIOT pa3HBIC
MaTE€MaTHUYECKUE AUCUUIUIMHBI U WX NPUWIOXKEHUs B eauHoe 1nenoe. [lostomy BakHO [ath
BO3MOKHOCTh OOy4YaromieMycss IMOHMMATh TEOPETHKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM
MAaT€MAaTUKU U UCMOJIb30BATh €ro ISl BRIPAKEHUS CBOMX MbICIEH. J[pyruM BasKHBIM MPU3HAKOM
MaTeMaTHKd KaK HAayKH CJEIYyeT MPHU3HATh CBOWCTBEHHYIO €M CTPOrocTh OOOCHOBAaHUU H
ClIeJOBaHUE ONPEEIEHHBIM MIpaBUIaM MOCTPOEHHUS JOKa3aTeNIbCTB. 3HAKOMCTBO C AJIEMEHTaMU
MaTeMaTHYE€CKOW JIOTUKH CIMOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUJICHUS O0y4Jaromuxcs,
MO3BOJIIET UM CTPOUTH CBOM PACCYXKJIEHUS HA OCHOBE JIOTHUYECKHUX TMpaBuil, POpMUPYET HABBIKU
KPUTHYECKOTO MBIIICHUS.

B yuebHOM Kypce «Anredpa v Hayajga MaTeMaTHIeCKOTO aHAITN3a» MPUCYTCTBYIOT OCHOBBI
MaTEMaTUYCCKOTO MOJACIIMPOBAHUS, KOTOPBIC IIPU3BAaHbI CII0COOCTBOBATH q)OpMHpOBaHI/IIO
HABBIKOB ITOCTPOCHUS MOJICIICH peallbHbIX CHTYAIlMH, UCCIIEAOBAHUSI STUX MOJICNICH C MTOMOIIBIO
arrmapara aﬂre6p51 U MAaTeMaTH4YCCKOTO aHalin3a, MHTCPIPETAlU ITOJYYCHHBIX PE3YIbTAaTOB.
Takwe 3amaHus BIUICTEHBI B KAXKABIM M3 pa3feioB MPOTPAMMBI, MMOCKOJBKY BECh MaTepHal
y4eOHOTO Kypca IMUPOKO HWCHOJB3YeTCs ISl PEIIeHUs MPUKIAAHBIX 3amad. [lpu perieHun
peabHBIX MPAKTHYECKUX 3319 00yJaIOIIHecs pa3BUBAIOT HAOII0IaTeIbHOCTh, YMCHHE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH
npobnemy. JlesTenbHOCTE TO (OPMHUPOBAHMIO HABBIKOB PEIICHUS MPUKIAJHBIX 33734
OpraHu3yercsi B TIpoIlecCe€ W3YYCHHUS BCEX TeM Y4eOHOTO Kypca «AnreOpa W Hayaia
MaTeMaTUYECKOTO aHaIH3ay.

Ha u3yuyenne yueOHOTO Kypca «AnreOpa U Havyajga MaTeMaTHYeCKOrO aHAIIN3a» OTBOIUTCS
272 4qaca: B 10 kimacce — 136 yacoB (4 yaca B Hezienn0), B 11 kitacce — 136 vacoB (4 yaca B HEJIEIIO).



COJEP)KAHUE OBYYEHUA

10 KUIACC

Yuciaa ¥ BEIYMCICHUS

Parmonanbubie ynciaa. OOBIKHOBEHHBIC M JIECATUYHBIE JPOOH, MPOIEHTHI, OECKOHEYHBIC
nepuoauueckue apodu. [Ipumenenue npodeil 1 NpOLEHTOB JUIsl PELIEHUs IPUKIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTPACIEH 3HAHUW U PEeaIbHOW KU3HHU.

JleiicTBuTenpHble yKcia. PaiyoHanbHble M MppaluMOHalIbHbIE 4Hcia. ApupMeTrudeckue
OIEpalMM C JECUCTBUTEIBHBIMU 4YHCIaMU. MOIyib JIEHCTBUTENIBHOIO YMCIIA U €ro CBOMCTBA.
[TpubnmkEHHbIE BBIYMCICHUS, TpaBWJIAa OKPYIJICHUS, TPUKUAKA M OICHKAa pe3yJbTara
BBIUHCIICHU.

Crenens ¢ nensiM nokasareneM. bunom Herotona. VMcnons3oBanue noaxonsauieil Gpopmel
3aMnycy JeMCTBUTENbHBIX YHCEN JUISl pElIeHNs TPAKTUUECKUX 3a1a4 U IPECTaBICHNS JaHHbIX.

Apudmernueckuil KOpeHb HaTypaJIbHOW CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHalbHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C JIEHCTBUTEIIBHBIM
ITOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTHaHbIe U HATypaTbHBIC JIOTApU(PMBI.

CuHyc, KOCHHYC, TaHT€HC, KOTAHT€HC YMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOTO apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA

ToxnectBa M TOXAECTBEHHbIE TNpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCUIIbHBIE YpaBHEHUSI U ypaBHEHUS-CIeICTBUSA. HepaBeHCTBO, pelieHre HepaBeHCTBRa.

OcCHOBHBIE METO/IbI PELICHUS LENbIX U IPOOHO-pallMOHANBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorouneHsl OT OAHOU epeMeHHOM. JleeHne MHOTOYJIEHa Ha MHOTOWIEH ¢ OCTaTkoM. Teopema
be3y. MHorounens ¢ nensiMu kodddunuentamu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHH, COIEPIKAIINX CTETIEHU U KOPHU.

Hppanmnonansusie ypaBHeHHs. OCHOBHBIE METObI PEIICHHS UPPALMOHAIBHBIX YPABHEHUM.

[TokazarenbHblie ypaBHeHUsA. OCHOBHBIE METO/IbI PEIECHUS [TOKA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBanue BbIpaKEHUH, COIEPIKALIUX JOTapru(MBI.

Jlorapudmuueckue ypaBHeHUS. OCHOBHbIE METOJBl PEIICHUS JIOrapu(PMHUUECKUX
YpaBHEHUU.

OcHoBHble TpuroHomerpuueckue ¢opmynsl. [IpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIpKEHUI. PellieHre TpUroHoMeTpUYeCKUX YpaBHEHHUM.

Pemienune cucrem JnUMHEWHBIX YypaBHEHUH. MaTpulla CHUCTEMBbl JMHEWHBIX YpPaBHEHUH.
Onpenenurens MaTpuUlpl 2X2, €ro TreOMETPUYECKHM CMBICI M CBOMCTBA, BBIYUCICHUE
€ro 3HA4eHMs, MPUMEHEHHE OIpPEACNUTENs Uil PEUICHUS CUCTEMBbl JIMHEWHBIX YPAaBHEHUHU.
Pemrenne npukiaaHbIX 3a7ad C MOMOILBKD CHCTEMbl JIMHEWHBIX ypaBHeHMH. lccienoBaHue
MIOCTPOCHHOM MOJIENIM € MOMOILBIO MAaTPHIL] U OIIPEIECTUTENCH.

[TocTpoenre mMaTeMaTUYECKUX MOJENEH pealbHOW CUTyallud C MOMOUIBIO YPABHEHUU U
HepaBeHCTB. [[puMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a]1a4 U 3a1a4
U3 Pa3JInYHbIX 00JIaCTel HAYKU M pealbHON JKHU3HU.

DyHKUUH U TPaPUKHU

OyHKIMsA, crnocoObl 3afaHus (yHKuMu. B3aummHo oOpatHble (yHkumu. Kommozuius
¢ynkuuit. I'paduk pyHkunu. DnemeHTapHbIe IpeoOpa3oBaHus rpauKoOB QYHKIHMA.

OO6nactp onpeseneHns U MHOXKECTBO 3HadeHUN ¢yHkuuu. Hynu ¢ynkuuu. [Ipomexyrku
3HakonocTostHcTBa. UETHple M Heu€THble QyHKuUM. Ilepuoguueckue GyHkiuu. IIpomexyTku
MOHOTOHHOCTH (D)yHKIMU. MakCUMyMbl 1 MUHUMYMbI QyHKIMH. Hanbosnbiiee 1 HauMeHblee
3Ha4YeHUs (PYHKIIUH HAa IPOMEXKYTKE.

JIuneiiHasi, KBajpaTUyHasi U APOOHO-IMHEIHAs GYHKIUU. DIeMEeHTapHOe UCCIIe0BAaHUE U
MOCTPOEHHE UX I'PapHKOB.



CrenenHast QyHKIHMS C HaTypaJlbHBIM M IIENIbIM TOKa3zarenem. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduK KOPHA N-Oi CTENeHH Kak (PyHKIMKM OOpaTHOM CTENEeHH C HATypaJbHBIM
[IOKa3aTeseM.

[Toka3zatenpHast u norapudmuyeckas GyHKIUHU, UX CBOMCTBA U rpaduku. McnonszoBanue
rpaduKoB QYHKIUHA U peICHHUs ypaBHEHUH.

TpuroHomerpuveckass OKpPYKHOCTb, OIpEIeICHHE TPUTOHOMETPHUYECKHX (YHKIUI
YHUCJIOBOI'O aApryMEHTA.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEAJIBHBIX Ipolieccax U siBlieHUsAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hayana maTteMaTH4eCKOro aHaJIM3a

IlocneqoBaTenbHOCTH, CIIOCOOBI 3aaHus MOCIEA0BaTEIbHOCTEH. MeTo ] MaTeMaTHYECKOM
MHAYKIUA. MOHOTOHHBIE M OTpaHUYEHHBbIE MOCIENI0BaTENbHOCTU. VcTopHs BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a KaK aHaJln3a 0ECKOHEUYHO MaIbIX.

Apudmernueckas U TeomMeTpuyeckas  mporpeccud.  beckoHeuHo — yObIBaroas
reoMerpuueckas nporpeccusi. CyMMa 0€CKOHEUHO YOBIBaIOIIEW Ie€OMETPUUYECKON MPOTPECCUU.
JIuHEeWHBI1 M SKCHOHEHUHAIbHBIM pocT. Yucino e. @Dopmyrna CIOKHBIX MPOLIEHTOB.
Hcnonp30Banne Mporpeccru Uil pelIeHNs PEaVIbHBIX 3aa4 IIPUKIIAJHOTO XapaKTepa.

HenpepriBuble ¢pyHkunu u ux cBoiictBa. Touku pazpbiBa. ACUMNOTOTHI I'pauKOB (HYHKIIHHA.
CpoiicTBa (hyHKIMI HEMpPEPBIBHBIX HAa OTpe3Ke. MeToa MHTEpBAIOB JJIsl PELIEHUS] HEPABEHCTB.
[IpuMeHeHne CBOMCTB HENPEPHIBHBIX (YHKIMM JUIsl pElIeHUs 3a/1a4.

[TepBas u BTOpas npousBoaHbie GyHKIMU. OnpeneneHue, TeOMETPUUSCKUA U (PU3NIeCcKuit
CMBICTT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

IIpounsBoaHble aneMeHTapHbIX QyHKIMHA. [Ipon3BOIHAS CyMMBI, TPOU3BEAEHUS, YACTHOTO U
KOMTIO3HUITUH (DYHKITUH.

MHo:kecTBa M JT0THKA

MHOK€eCTBO, ONepaluy HajJ MHOKECTBAMHM U WX cBoMcTBa. [{narpammel Dinepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uil ONUCAaHUS pPEealbHBIX INPOLIECCOB U
SIBJICHUH, TIPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOI0 00bEKTA, CIIEACTBUE, JOKA3aTENbCTBO,
PaBHOCHJIBHBIC yPaBHEHUS.

11 KJIACC
Yucyaa ¥ BLIYHCTIEHUS

HarypaneHbie u 1mensie uucna. [IpuMeHeHHE TNPU3HAKOB JEIMMOCTH IEJbIX YHCE,
HanOobIuii oOuuii aenurens (nanee — HOJI) m HaumensInee odmee kpatHoe (namee — HOK),
OCTaTKOB IO MOAYIIO, anroputMa EBKinaa 11 penienus 3a/1a4 B [eJbIX YnCiax.

KommiekcHbie uymcnma. AusreOpanueckas ¢ TPUTOHOMETpHYECKas (OpMBI  3alucu
KOMIUIEKCHOTO 4HCiIa. ApudmMeTrdeckue onepanyy ¢ KOMIUICKCHBIMU yuciamu. M3o0pakeHue
KOMILJIEKCHBIX YHCENl Ha KOOpAWHATHOHU mockoctu. @opmyna Myaspa. Kopau n-oit crenenu u3
KOMIUIEKCHOTO 4YHucia. [IpuMEeHeHHe KOMIUIEKCHBIX YHCEN Ui peumieHus (U3UYECKUX H
reOMETPHYECKUX 3a/1a4.

YpaBHeHHUS U HEPABEHCTBA

Cucrema U COBOKYITHOCTh YpaBHEHHH M HEpaBEHCTB. PaBHOCHIIbHBIE CHCTEMBI M CUCTEMBI -
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT16op KOpHEHl TPUTOHOMETPUUECKUX YpPaBHEHHUU C TOMOIIBI0 TPUTOHOMETPHUUYECKOM
OKPYKHOCTH. PellieHne TpuroHoMeTpu4eckux HepaBeHCTB.

OCHOBHBIE METO/IBI PEIICHUS TTOKA3aTENbHBIX U JOrapu(PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/IBI PEIICHUS UPPAIOHATHHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PEIICHUSI CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX, UPPAIIHOHATBHBIX,
MOKa3aTeIbHBIX U Jorapu(PMUUECKUX YpaBHEHUN.

YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTPaMHU.



IIpuMeHeHne ypaBHEHHN, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKUX 3a1ad U
3aa4 M3 pazIu4HbIX oOnacTell HAyKM W pealbHOW JKU3HM, HUHTEpHIpETals MOJy4EeHHBIX
pe3ynbTaToOB.

DYyHKUUH U TPaPUKHU

I'padux xommozumuu (yHkuuid. I'eomerpuueckre o0pas3sl ypaBHEHUH M HEPABEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH.

Tpuronomerpuieckne GyHKIIUHN, UX CBOMCTBA U TpadUKH.

I'paduueckue MeTO b1 peIIeHNs ypaBHEHUH U HEPaBEHCTB. | paguueckie MeToIbl peleHHs
3a/1a4 ¢ mapameTpaMH.

Ucnonw3oBanne rpapukoB (QyHKUMA [UIsT MCCIEIOBAHUSA MPOLIECCOB U 3aBHUCHUMOCTEH,
KOTOpbI€ BOHUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX y4eOHbIX TPEIMETOB U pealbHON KU3HHU.

Hayana maTteMaTH4ecKoro aHajam3a

[IpumeHeHne NpoNU3BOAHOM K UCCIETOBAHUIO (PYHKUINUNA HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxienre HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAYEHUN HEMTPEPHIBHON (DYHKIIMHM Ha OTPE3KE.

[IpuMeHeHne TPOU3BOAHONW I HAXOXKACHUS HAWIYYIIEr0 pEHIeHUS B IPUKIATHBIX
3ajayax, JJs OINpeAeNieHUS CKOPOCTH M YCKOpPEHHUsS Ipolecca, 3aJlaHHOro (GOopMyIod WU
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO TepBOOOpa3HbIX. llepBooOpa3HbIe AJIEeMEHTapHBIX
¢byukuuil. [IpaBuia HaxoXkAeHUS TEPBOOOPA3HBIX.

NHuterpan. I'eomeTpudeckuil CMBICI MHTErpajia. Beluucinenne onpenenéHHoro HHTerpana
o ¢popmyne Herotona-JleitOnuna.

[Ipumenenune wuHTErpana JUid HaXOXKJIEHUS IUJIoUIafed IUIOCKUX ¢Uryp u oObEMOB
T€OMETPUYECKUX TEII.

[Tpumepsr pemenuit nuddepeHnnaIbHBIX YpaBHEHUH. MaTeMaTHdeckoe MOIeTUPOBaHUE
peabHBIX MIPOLECCOB C MOMOIIBIO JU(PepeHInaNbHBIX YPABHEHUH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA VYUYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (VI JIVBJIEHHBIN YPOBEHb) HA
VYPOBHE CPEJIHEI'O OBILIEI'O OBPA3OBAHIM A

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaskIaHCKOro BOCIIMTAHMS:

COPMUPOBAHHOCTh ~T'PAKAAHCKOH MMO3HMIMM  OOYdYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIeCTBa, MPEACTABICHHE O MAaTeMAaTHYECKMX OCHOBAX
(GYHKIIMOHUPOBAHKS PA3IUYHBIX CTPYKTYpP, SBJICHHH, MPOIEIYpP TIPaKIAHCKOTO O0OIIecTBa
(BBIOOPBI, OMPOCHI U JPYroe), YMEHHE B3aUMOJEHCTBOBAThH C COIMAIbHBIMH HHCTUTYTAMH B
COOTBETCTBHH C MX (DYHKIIUSAMH U Ha3HAYCHHEM;

2) NaTPHOTHYECKOr0 BOCTIUTAHMSI:

cOPMUPOBAHHOCTH POCCUHCKON TPaKIAHCKOW HMICHTUYHOCTH, YBAKEHUS K MPOILIOMY M
HACTOSIIIIEMY POCCHICKON MaTeMaTHKH, [IEHHOCTHOE OTHOIIEHHE K JIOCTHKEHHSIM POCCHICKUX
MaTeMaTHKOB W POCCHUCKOW MaTeMaTHYECKON IIKOJIbI, MCIOIb30BAHHE 3THUX IOCTHKCHHN B
JIPYTUX HAyKaxX, TEXHOJIOTHSX, chepax SKOHOMHKH;



3) TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

OCO3HAHME  JYyXOBHBIX IICHHOCTEH  pOCCHHCKOrOo  Hapoja, Cc(HOPMHPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTUXKEHUM HAayKu U JAEATEIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOIO BKJIaJa B IIOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIUTAHUS:

ACTETUYECKOE OTHOILLIEHUE K MUPY, BKIIKOYAs SCTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEHICHUH, PacCyXJCHUI, BOCIPUHUMYUBOCTh K MAaTEMAaTHYECKUM AacleKTaM
Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3HYecKOro BOCIUTAHNSA:

c(OpMUPOBAHHOCTh YMEHHUS IPUMEHATh MaTeMaTU4YECKHE 3HaHUSI B HHTEpecax 370pOBOTO
n Oe3omacHoro oOpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (3I0pOBOE
nuTaHue, cOaTaHCUPOBAHHBIM PEKUM 3aHATUN U OTIbIXA, PETYIsipHAst (PU3UYECKasi aKTUBHOCTD),
(u3nyecKoe COBEPIICHCTBOBAHUE MPU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHOMN JEATEIbHOCTHIO;

6) TPy/Z10BOT0 BOCIIUTAHUS:

TOTOBHOCTb K TPYZy, OCO3HAaHHE LIEHHOCTU TPYIOJIOOUS, HHTEPEC K Pa3InYHbIM chepam
podeccoHabHOM NesSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M €€ MPHIOKEHUSIMH, YMEHHE
COBEpPIIATh OCO3HAHHBIA BBHIOOP Oynaymed mnpodeccu W peaTru30BBIBATH COOCTBEHHBIC
KU3HEHHBbIE IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUHU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEUICHUH
MPaKTUYECKUX 3a7a4 MaTeMaTH4YeCKON HalpaBlIeHHOCTH;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS:

c(OPMUPOBAHHOCTh  AKOJIOTUYECKOW KYJIbTYpbl, IOHUMAaHHE BIMSHUS COLHAJIBHO-
SKOHOMMYECKUX IPOILIECCOB HA COCTOSHUE TPUPOJHOW M COIMAIBLHOM Cpellbl, OCO3HaHHE
rJ1006aTFHOTO XapaKTepa KOJOTHYeCKUX MpoOiIeM, OpueHTalNs Ha IPUMEHEHUE MaTeMaTHYECKUX
3HAHMM 715 pelIeHus 3a7a4 B 00J1aCTH OKpY»Karolel cpe/ibl, IIaHUPOBaHKUE MOCTYIKOB U OIICHKU
HX BO3MOYHBIX MOCJIEICTBUM VISl OKPYKAIOLIEH CPEIIbI;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpPMUPOBAHHOCTh  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOILECTBEHHOM MpPaKTUKH, MOHUMAaHHWE MAaTeMaTU4YeCKOW HayKu Kak cgepbl
YeJI0BEYECKOM JIeATEIbHOCTH, 3TANoOB €€ pa3BUTHUS U 3HAYMMOCTH JUIS Pa3BUTHS LIMBUIIU3ALINHY,
OBJIaJICHUE S3bIKOM MAaTeMAaTUKH U MaTeMaTUYECKOM KyIbTYypOil KaK CPeICTBOM MO3HAHUS MUDA,
TOTOBHOCTb OCYILECTBIISITh IPOEKTHYIO U HUCCIIEOBATEIBCKYIO EATEIbHOCTh UHIMBUYAIbHO U
B IpyIIIe.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTebHBIE YHHBeEPcAIbHbIE YueOHbI€ el CTBUS

Ba3oBble 1ornyeckue aeiicTBus:

BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTeMaTHUYeCKUX OOBEKTOB,
MOHATHM, OTHOIICHHH MEXAy TMOHATUAMHU, (POPMYIUPOBATH ONpEACNCHUS TOHATUH,
yCTaHABIMBATh CYIIECTBEHHBIM NpU3HAK KiIacCU(PUKAIMU, OCHOBaHUS [UIsi 00O0OLIeHUs u
CpaBHEHHUSI, KpUTEPUU TTPOBOAMMOTO aHANIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATH M MPEOOpPa3OBHIBATH CYKIEHUS: YTBEPAUTEIbHBIC U
OTpHUIaTeNbHbIE, €MHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBIISITh MaTeMaTHUECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOpeYUs B (hakTax,
JTAHHBIX, HAONMIOACHUAX W  YTBEPXKICHUSIX, TMpeanaratb KpPUTEPUH IS BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNaTh BBIBOJBI C HCIIOJH30BAHMEM 33aKOHOB JIOTUKH, ICIYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIFOU€HHU M, YMO3aKIIFOUEHHUI 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUH (MIPSMBIE U OT
MPOTUBHOTO), BBICTPAWBAaTh APryMEHTAIMIO, TPHUBOJUTH TMPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXICHHUS U BBIBOJIBI,



BBIOMpPATH CIIOCO0 pemieHust ydeOHoM 3ajauu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BbIOMpATh HanOoJIee MOIXOAALINHI ¢ YIETOM CaMOCTOSITETIHLHO BBIJCICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBare/bCKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK MCCIEI0BATEIbCKHI HHCTPYMEHT MO3HaHUS, (JOPMYIUPOBATH
BOTIPOCHI, (DUKCHUpPYIOIIKME NPOTHBOPEYHE, NpoOIeMy, yCTaHABIMBaTh HCKOMOE W JaHHOE,
(bopMUpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UINI0, MHEHHE;

IIPOBOJUTH  CAMOCTOSTENbHO  CIUIAHWPOBAHHBIM  SKCIIEPUMEHT, HCCIIEIOBAaHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTHYeCKOro OObEKTa, SBJICHHUS, IPOLIECCA, BBISIBICHUIO
3aBUCHUMOCTEN MEXy 00BbEKTaMu, IBJICHUSIMU, IPOLIECCaAMU;

CaMOCTOSITEIIEHO (POPMYIHUPOBATH 00OOIIEHHST U BBIBOJBI MO pPe3ylIbTaTaM MPOBEAEHHOTO
HaOJII0/ICHUS], UCCIIEI0BAaHUs, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
00001IEeHHNI];

IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOLIECCA, a TAK)KE BBIABUIATh MPEIIOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISIBIIAATH 1€(PULNTHI HH(OPMALINHU, TaHHBIX, HEOOXOIUMBIX /ISl OTBETA Ha BOIIPOC U IS
pelIeHus 3a/1a4H;

BBIOMpATh HMHQOPMAIMI0 M3 HCTOYHUKOB  Pa3MYHBIX THUIIOB, aHAJIM3UpPOBATH,
CUCTEeMAaTHU3UpPOBaTh W MHTEPHPETUPOBATh HHGOPMALMIO PA3IUYHBIX BUIOB U  (opm
MIpe/ICTaBJICHMUS;

CTPYKTYpUPOBaTh HHGOPMAIIHIO, TPEACTABIATh €€ B Pa3IMYHBIX (POpMax, WILTIOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAAEKHOCTh MHPOpPMAIMM IO CaMOCTOSITEIbHO  CHOPMYIHUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTUBHbIE YHUBeEpPCaJbHbIE y4eOHble N1eiHCTBUSA

OO0umenne:

BOCIIPUHUMATh U (POPMYIHUPOBATh CYKIEHUS B COOTBETCTBUM C YCJIOBHUSIMH U IIENISIMU
oOuIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U MHUCbMEHHBIX
TEKCTax, AaBaTh MOSCHEHUS 110 X0y PEILICHHUs 3a/1a4i, KOMMEHTUPOBATh MIOJy4YE€HHBIN pe3yibTaT;

B X0Jie OOCYXIEHUSI 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXKJaeMOW TEMbI, MPOOIEMBI,
pemiaeMoil 3aauM, BbICKA3bIBATh WJEU, HALCJICHHBbIE HA MOUCK PEUICHUS, COMOCTABIATH CBOU
CYXJCHUS C CY)KICHHSIMH IPYTUX YYaCTHUKOB JAMajora, oOHapyXHBaTh pa3jHude U CXOJICTBO
MO3UIIUH, B KOPPEKTHOU (hopMe HOopMyTUpOBaTh pa3HOTIACHs, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YJAbTAaThl PELICHMS 3aauyd, SKCIIEPUMEHTA, WCCIEAOBAHUsSA, IPOEKTA,
CaMOCTOSITENILHO BBIOMPATh (JOpMAT BBICTYIUICHUS C YIETOM 3aa4 MPE3eHTALMU U OCOOCHHOCTEH
ayJIUTOPHUHU.

PeryasiTuBHbIe yHUBepcabHbIEe YUeOHBbIE 1eliCTBUA

Camoopranuszanmsi:

COCTaBIIAATh IJIAH, ajJTOPUTM peIIeHUs 3aJayd, BeIOMpaTh CHOco0 pemieHus ¢ y4&ToM
HMMEIOILIUXCSA PEeCypCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapHMaHTHI PELICHUH ¢ y4ETOM HOBOM MH(pOpMaILUH.

CaMOKOHTPOJIb, JMOLMOHAJILHBIN HHTEJIEKT:

BJIa/IeTh HaBbIKaMU MIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPLIAEMBbIX IEHCTBUI U
MBICIIMTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIIAIETh CIOCOOAMU CAMOTIPOBEPKU, CAMOKOHTPOJIS
IpoLecca 1 pe3yJsibTaTa pelIeHUs] MaTEMAaTHYeCKON 3a/1auH;

MIPEIBUIIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTb IIPH PELICHMM 3aJadd, BHOCHUTH
KOPPEKTHUBBI B JESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMIEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEN;

OIIEHUBATh COOTBETCTBUE PE3yJbTaTa LEeNU U YCIOBUAM, OOBSICHATH MPUYMHBI IOCTHKECHUS
WIA HEJIOCTWKEHHMsSI pe3yJbTaToOB JIEATENbHOCTH, HAXOJUTh OMIMOKY, JaBaTh OLCHKY
PUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATEJbHOCTD:



MOHMMATh W HCIOJB30BATh MPEHMYIIECTBA KOMAHIHOW M MHIUBUAYATbHONH pabOTHI MpH
pemieHNH y4eOHBIX 3a/a4, MPUHUMATh I€JIb COBMECTHOM JIESATEIBHOCTH, IUIAHUPOBATh
OpraHu3ali0 COBMECTHOM palOThI, pacmpenesiarh BUIbl padoT, JOroBapUBaThHCs, 00CYXKIATh
MpoI1iecc U pe3yibTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOCH;

y4acTBOBATh B TPYMIIOBBIX (hopmax paboThl (0OCyxaeHus, oOMeH MHEHUH, «MO3TOBBIC
IITYPMBI» ¥ UHBIE), BBIIOJIHATH CBOO YaCTh paOOTHI M KOOPAWHUPOBATH CBOM ICHCTBHSI C IPYTUMHU
YjieHaMH KOMAaH[bl, OIICHWBATh KAauyeCTBO CBOETO BKJIaZa B OOMIMI MPOAYKT IO KPUTEPHSM,
cOpMYIIMPOBAHHBIM YYaCTHUKAMH B3aHMOJCHCTBHSL.

NPEIAMETHBIE PE3YJIbTATBI

K konmy oOydenuss B 10 kjacce oOy4aromuicsi TONYYUT CIEIYIOLINE IPEIMETHBIC
pe3ynbTaThl O OTIACNIBHBIM TeMaM paboudel mporpamMmbl yueOHOTo Kypca «Ainredpa v Hauyana
MaTeMaTHYECKOrO aHAIU3a»:

Yucia ¥ BbIYMCICHUA:

CBOOOJHO ONEpPUPOBATh NOHITUSIMU: PAllMOHAIBHOE YUCIIO0, OECKOHEUHasl NMepHoarYecKas
npo0Ob, MPOLEHTHI, WPPALUOHATIBLHOE YHMCIIO, MHOKECTBA PALMOHAIBHBIX U JEHCTBUTEIBHBIX
qucesl, MOJy/b IEHCTBUTENBHOTO YHUCIIA;

MPUMEHSTH APOOU U MPOLEHTHI AJIS PelIeHUs MPUKIATHBIX 33a/1a4 U3 Pa3IU4HbIX OTpacie
3HaHUM U PEATTbHOM KU3HU;

MPUMEHSTh TPHONMKEHHBIC BBIYHMCICHUS, IMPAaBHJIA OKPYIJICHUS, MPHKHUIKY U OICHKY
pe3yJibTaTa BBIYUCICHUM;

CBOOOJHO OMNEpUpOBaTh TOHATHEM: CTENEHb C IENbIM I[0Ka3aTeleM, HCIOIb30BaTh
NOAXOAUIYI0 (OpPMY 3alUCH JIEHCTBUTENBHBIX YMCEN JUIsl PEHIeHMs] MPaKTHYEeCKUX 3a7ad U
IIPEJCTABICHUS JaHHBIX;

cBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKHI KOPEHb HATYpPaJIbHOW CTENEHHU;

cBOOOJTHO ONEPHPOBATH MOHATHEM: CTENEHD C PAllMOHAIBHBIM ITOKA3aTEIEM;

CBOOOJITHO ONIEpUpPOBaTh MOHATUAMHU: JOTapupM YHUCHIA, IECATUYHbIE U HATypajbHbIE
sorapudmer;

CBOOOJIHO ONEpUPOBATh MOHATUAMU: CHUHYC, KOCHHYC, TAHI'€HC, KOTAHICHC YHUCIIOBOTO
apryMeHTa;

OIEPHPOBATH MOHATHAMMU: APKCUHYC, apKKOCUHYC M apKTAHI'€HC YMCIIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

cBOOOJIHO ONEPUPOBATH NOHATUSAMM: TOKAECTBO, YpaBHEHHUE, HEPABEHCTBO, PABHOCHJIbHBIE
YPaBHEHMsI U yPABHEHUA-CIICACTBUS, PABHOCUIIbHbIE HEPABEHCTBA,

IPUMEHATh PAa3JIMYHbIE METOJbl PEUICHUs palMOHAIBHBIX U JPOOHO-PALOHAIBHBIX
yYpaBHEHUH, IPUMEHITh METO UHTEPBAJIOB /sl pELLICHHsI HEPABEHCTB;

CcBOOOJIHO OINEPUPOBATh MOHATUSAMH: MHOTOWIEH OT OJHON NEpEeMEHHOH, MHOTOWIEH C
LeJIBIMU K03 (pUIIMeHTaMu, KOPHU MHOTOWIEHA, IPUMEHSTh JA€JI€HUE MHOTOYIEHA HA MHOTOYJIEH
C ocTaTkoM, Teopemy besy u Teopemy Buera s pemenus 3anad;

CBOOOJIHO ~ONEpUpOBaTh MNOHATUSAMM: CHCTeMa JIMHEHHBIX YpaBHEHHUH, MaTpulla,
ONpeNeNuTeNb MaTpullbl 2 X 2 KM €ro reoMeTpUYECKUi CMBICI, HCIOJIb30BaTh CBOWCTBA
onpenenutens 2 X 2 i BBIYUCIEHUS €ro 3HAUY€HMs, IPUMEHATh ONPEIeTUTENHN JUIsl peIIeHus
CHCTEMBbl JMHEWHBIX YpaBHEHHH, MOJEIUPOBaTh pealibHble CUTYallUd C IMOMOUIbI0 CHCTEMbI
JUHEWHBIX YpaBHEHWH, WCClIe0BaTh IOCTPOEHHBIE MOJEIM C IOMOINBIO MAaTpUll H
olnpenenuTeneil, HHTEpPIPETUPOBATh MOJYyUEHHBIH pe3ynbTaT;

UCIOJb30BaTh CBOWCTBA ICCTBUN C KOPHAMU 7S TpeoOpa30BaHUs BhIPAKEHUH;

BBIMIOJIHATE ~ MPeoOpa3oBaHMsl YMCIOBBIX  BBIPQXKEHUH, COJEpXKallUX CTENEeHd ¢
panMoHaIbHBIM TIOKA3aTeIeM;

UCIOJb30BaTh  CBOMCTBa  JorapugmoB Uit  npeoOpa3oBaHusl  JOrapupMHUUECKUX
BBIPAXKEHUMH;

cBOOOJTHO  ONepHpoBaTh  MOHATUSAMH:  MppAlMOHAIbHBIE,  TOKa3aTelbHblE U
norapu(MUYECKUE ypaBHEHHUS, HAXOJUTh UX PELICHUS C NMOMOIIbIO PaBHOCUIIBHBIX MEPEX0I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEN;



NPUMEHSATH  OCHOBHBIE  TPUTOHOMETpUYECKHe  (OopMydsl Ui MPeoOpazoBaHUA
TPUTOHOMETPUUYECKHUX BBIPAKEHUI;

CcBOOOJTHO OMEpPHpPOBATh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, TPHUMEHSThH
HE00X0AMMBbIE (POPMYIIBI JUIS PELICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX YpaBHEHUIA,

MOJICIUPOBATh peajJbHbIE CHUTYyallMd Ha S3bIKE anreOpbl, COCTaBIATH BBIPAKCHHS,
YpaBHEHHsI, HEpAaBEHCTBA MO YCIOBUIO 3a/1a4M, KCCIENOBAaTh IIOCTPOCHHBIE MOJEITH C
WCIIOJIb30BAHMEM arlliapara ajareOpsbl.

DyHKIUHN U TPaQUKH:

cBOOOJTHO OMEPUPOBATh MOHATHAMU: (QYHKIHS, CIIOCOOBI 3aJaHus (YHKIUH, B3aUMHO
oOparHble (QYHKIMH, KOMIO3UIMS (YyHKUWH, rpaduK (QYHKIUH, BBIIOJHATH 3JIEMEHTapHbIE
npeoOpa3oBaHusl rpa@UKOB PYHKIUI;

CcBOOOJTHO OTEpUpPOBATh TMOHATHAMHU: OONACTh OMPEACICHHS M MHOYKECTBO 3HAUCHHH
GbyHKIMHY, HYTH QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

CcBOOOJTHO OTEPHPOBATH TOHATHAMH: YETHBIE W HEUYETHBIE (DYHKIMH, MEPUOTUICCKUE
(GyHKIUH, TPOMEXKYTKHM MOHOTOHHOCTH (YHKIIUM, MAaKCHMyMbl W MHHHUMYMBI (YHKITUH,
HanOoJIbIIIee U HaUMEHbIIIee 3HaYeHNEe (YHKIINN Ha TPOMEXKYTKE;

CcBOOOJTHO OTIEPHPOBATH TOHSATHIMH: CTETICHHAs (QYHKIUS C HATYpadbHBIM U IIEIBIM
noxaszatenieM, rpaduk creneHHON (YHKIIMU C HATYpalIbHBIM U IENBIM TIOKa3aTelieM, Tpaduk
KOPHS N-O# CTETIeH! KaK (QYHKIIUH OOpaTHOM CTENEeHU C HaTypaJbHBIM TIOKa3aTeeM;

OTIEPHPOBATh TOHATUSAMH: IJIMHEHHAs, KBaJpaTHYHAs W APOOHO-THHEHHAs QYHKIHH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEIOBAaHKE U TIOCTPOCHUE UX IPapUKOB;

CBOOOJTHO OTIEpUPOBATh MOHATHUSAMH: TOKa3aTelbHAs W Jorapupmuueckas (QyHKIUH, WX
CBOMcTBA U IpaMKu, UCIOJIb30BATh UX I'PapUKH [Vl PELICHUS YpaBHEHUH;

CBOOOJIHO OINEPHUPOBATh IMOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb, ONpEAEICHUE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOTO apryMEeHTa;

UCIOJb30BaTh rpaduku (YHKIUI [UId UCCIENOBAHUS IPOLIECCOB M 3aBUCUMOCTEH mIpH
pelIeHNH 3ajad U3 JIPYyrux y4eOHbIX NPEIMETOB M PEalbHOM JKU3HU, BBIpaXaTb (hopMyraamu
3aBHCHUMOCTHU MEXIy BEJIMUYNHAMY;

Hauana MaTeMaTH4ecKoro aHaan3a:

CBOOOJIHO ONEpUPOBATH MOHATHAMM: apU(pMeTHUecKass M IeoMeTpUdecKas IMpOrpeccus,
0eCKOHEUHO YOBIBaIOIIAsi FEOMETPHUECKasi IPOrPECCHs, JIMHEHHBIN U SKCIOHEHIMAIBHBIN POCT,
(bopMyIna CI0XKHbBIX IPOLIEHTOB, UMETh IIPEJCTABICHNE O KOHCTAHTE;

UCIOJIb30BATh IPOrPECCUH JUI PELICHUs PeabHbIX 3a/1a4 IPUKIIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpPUPOBATH  MOHATUSAMHU:  IOCIEIOBATEIbHOCTb,  CIOCOOBI  3aJaHUs
[I0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE 1 OIPaHUUYEHHBIE ITOCIIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOoX/IEHUS] MAaTEMaTUYECKOI0 aHaJIM3a KaK aHannu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO ONEpUpPOBaTh MOHATHUAMU: HENpepbIBHbIE (YHKLMHU, TOYKH pa3pbiBa rpaduka
(GYHKIMH, aCUMIITOTHI rpaduka GyHKINH;

CcBOOOJIHO ONEpUpOBaTh MOHATHEM: (YHKIUS, HENpepblBHAas Ha OTpPE3Ke, IPUMEHSTb
CBOICTBA HENIPEPBIBHBIX (DYHKIMH Ul peLIeHUs 3a/1a4;

cBOOOJTHO OmepupoBaTh TMOHATHAMM: TIepBasi W BTOpas NPOM3BOJHBIE (YHKIHH,
KacaTenbHast K rpaduky QyHKIUY;

BBIUUCIIATH POU3BOHBIE CYMMBI, IIPOU3BEJICHHS], YACTHOTO U KOMIIO3HUIIMHU JIBYX (DYHKIIHH,
3HATh MPOU3BOIHbIEC TIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BATh T€OMETPUUYECKUI U (PU3UUECKUI CMBICT IPOU3BOJHOM /Il pellieH s 3a1au.

MHoKecTBAa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpAIIMU HaJl MHOKECTBAMH;

UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN armapart sl OIMCAaHUs peallbHBIX MTPOLECCOB U
SIBJICHUM, IPU PEIICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

cBOOOJIHO OIEpUPOBATH MOHATUSAMHU: ONpEAEIeHHUEe, TeopeMa, YpaBHEHHE-CIEICTBUE,
CBOMCTBO MaTeMaTH4YeCKOro OObEKTa, J0Ka3aTelIbCTBO, pPABHOCHIBHBIE YPAaBHEHUS U
HEpPaBEHCTBA.



K konmy oOydenuss B 11 kiacce oOy4aromuidcsi MONYYUT CIEIYIOLIHE IPEIMETHBIC
pe3ybTaThl IO OTAENBHBIM TeMaM paloueil mporpaMMbl y4eOHOTO Kypca «AnreOpa u Havaia
MaTeMaTHYECKOIO aHAIU3a»:

Yuciia ¥ BEIYMCTICHHA:

cBOOOJTHO OIEpHPOBATH MOHSATHAMHU: HATYypaJlbHOE M IEJ0€ YHUCIO0, MHOXECTBA
HaTypaJIbHbIX M LIEJbIX YHMCEJI, UCIOJb30BaTh NMpU3Haku Aeaumocty nensix yucesn, HOJ[ u HOK
HaTypaJIbHbIX YHMCEN JJIsl PEeLIEeHUS 3aj]a4, IPUMEHATh alnroput™ EBkinna;

cBOOOJTHO OTIEPUPOBATH MOHATHEM OCTAaTKa MO MOJIYIIO, 3aIIMCHIBATh HATYPaJbHBIC YMCIIA B
Pa3IMYHbIX TO3ULUOHHBIX CUCTEMAaX CUUCIICHHUS;

cBOOOJTHO OMEPUPOBATH MOHATUSAMH: KOMIUIEKCHOE YHCIIO M MHOKECTBO KOMIUIEKCHBIX
qucesl, MPeJICTaBIsATh KOMIUIEKCHBIE YHCIa B aNreOpanyeckoil 1 TpUroHOMETpUUecKoil dopme,
BBITNIOJIHATH apu(PMeTHUYecKue onepamnny ¢ HUIMA U 1300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOJHO  ONEpUpOBaTh  MOHATUSAMHU:  HUppalMOHANIbHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(MUUECKie HEPaBEHCTBA, HAXOJUTh UX PELICHHS C TOMOIIbIO PABHOCUIIBHBIX IEPEXOJI0B;

OCYILIECTBIISATH OTOOP KOPHEN IPU PEIIEHUU TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOJHO ONEpUPOBATH TMOHITUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTH
Heo0xo1uMble (GOPMYIIBI IJ1s1 pELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATUSMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHH U HEPABEHCTB,
PaBHOCHJIbHBIE CUCTEMBI I CUCTEMBI-CIIEJICTBUS, HAXOAUTh PEHIEHHs] CUCTEMbI M COBOKYITHOCTEN
palMOHAaJIbHBIX, HWPPALUOHAIBHBIX, IOKA3aTENbHBIX M JIOrapu@MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pelmaTh palMOHAJbHbIE, MPPALUOHANbHbBIE, II0Ka3aTelIbHbIE, JOrapupMHUUECKHE U
TPUTOHOMETPUUYECKHE YPAaBHEHMS U HEPABEHCTBA, COAEPIKAIINE MOIYIIN U TapaMeTphl;

MIPUMEHSATH I'pauuecKnue METO/Ibl Ul PEIICHUs] YPaBHEHUI U HEPABEHCTB, a TAKXKe 3ajjay ¢
napameTpamy;

MOJICIUPOBATh pEAJbHbIE CHUTYyallMd Ha A3bIKE alreOpbl, COCTABIATH BBIPAKCHMS,
YpaBHEHMsI, HEPAaBEHCTBA M UX CHCTEMBI 110 YCIOBHIO 33JjauH, UCCIIEA0BATh IOCTPOECHHbBIE MOAEIH
C MCIIOJIb30BaHMEM almapara ajreOpbl, HHTEPIPETUPOBATh IOJTYYEHHBIH PE3yNIbTAaT.

DOYyHKUUM U TPaPUKH:

CTPOUTH I'paMKH KOMIO3MLMU (YHKIUI C MOMOILBIO 3JIEMEHTAPHOIO HCCIEIOBaHUSA U
CBOMCTB KOMITO3HUITMH ABYX (YHKIIHA;

CTPOMTB F€OMeTpHUUEeCcKre 00pa3bl ypaBHEHUI M HEPABEHCTB HA KOOPAWHATHOM IIIOCKOCTH;

cBOOOJIHO ONEPUPOBATH MOHATHAMHU: T'paUKH TPUTOHOMETPUUECKUX (PYHKIUI;

NPUMEHATH (PYHKIMU [T MOJCIIMPOBAHUS U UCCIEJOBAHUS PEAIbHBIX IPOLIECCOB.

Hayana MaTeMaTH4ecKoro aHaian3a:

UCIOJb30BaTh IPOU3BOAHYIO JJsl HCCIEAOBaHUS (YHKIMH Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaX0/UTh HauOOJIbIlIee U HaUMEHbIlIee 3HaUeHUs (PYHKIIMN HENPEPbIBHON HAa OTPE3KE;

HCIOJIb30BATh IPOU3BOIHYIO ISl HAXOXKACHUS HAWTy4IlIero peleH s B IPUKIIaHBIX, B TOM
4HCIIE COLMAIbHO-DPKOHOMUYECKHX, 3a/1a4ax, Vsl OIPEEIIEHUS CKOPOCTH U YCKOpPEHUs Ipolecca,
3aJJaHHOTO (POPMYJION UK rpaduKoM;

cBOOOJIHO ONEPUPOBATh MOHATHAMMU: MEpBOOOpa3Hasi, ONpeAeaEHHbIN HHTErpall, HaX0AUTh
nepBoOOpa3HbIe IEMEHTAPHBIX (YHKUMH M BBIYUCIATH MHTErpaid mo ¢opmyine HeroTona-
JletiOonuma;

HaXOJUTh IJIOUIA/IU TIIOCKUX (PUTYp U 0OOBEMBI Tl C TOMOILBIO HHTErpaa;

UMETh TPEACTABICHUE O MAaTEMAaTUYECKOM MOJIEIMPOBAHMM HAa IPUMEPE COCTABICHMS
g depeHIInanbHBIX YpaBHEHHI,

pelaTh NPUKIAAHBIE 337a4i, B TOM YHCIIE COIHAJIbHO-IKOHOMHUYECKOTO M (hPU3NYECKOTO
XapakTepa, CpeICTBaMHi MaTEMaTH4ECKOT0 aHaJIN3a.






TEMATHYECKOE IINTAHUPOBAHUE

mig 10 kiaaccos

4 yaca B Hejae10, 136 yacoB B roj

Ne HaumenoBanue Komnu |Koutpo | (opma peanu3anuy BOCIUTATEIBLHOT0 | JJIEKTPOHHbIE yieGHO-
w/m pasjesa/TemMpl ecTBo | ABHBIC MOTEHI[HAIA TEMbI METOuIeCcKue
yacoB |PadoThI MaTepHaJIbI
1 | MHo%kecTBO 1eiiCTBUTEIbHbIX 24 1 [IpuBnedyeHne BHUMaHMs 00y4aIOMIUXCS K
yuces. MHOro4ieHbl. €HHOCTHOMY acCIeKTy U3y4aeMbIX Ha ypOKe
PanuonanbHbie ypaBHEeHUS U EBneHHﬁ 0 ryaHma I/I};O Zgorm eTeﬁyf bubmorexa HOK
! yp » OP Lo b JICTE https://m.edsoo.ru/7f41a302
HepaBeHCTBa. CHCTEMBbI COIMAIBHO 3HAYMMOM HHPOpPMaITUEH —
JINHEHHBbIX YPABHEHHUI 00CyXJaTh, BBICKa3bIBATb MHEHUE
DOYHKUUMA U T KH. 12 [IpuMeHsATh 114 penIeHus 3a/1ad TeOMETPUUECKUE
2 CTyenel:maﬁ (l)p:l[(llc)nl/l:ll C HeJIbIM ' (b:KTBI e g P bubmorexa LOK
yHRI " ) https://m.edsoo.ru/7f41a302
nokasareJjiemM CdopMHPOBAaHHOCTH YMEHHS OTIEPUPOBATH
Apudpmernyeckuii KOpeHb n-oii 15 1 TCOMETPHYCCKUMHU TIOHATUSAMHU.
3 CTI;H?:H" Hopa I/IOHa.fl)beIe 1’[06y>;zeHHe oOydaronuxcs coOMoaaTh Ha ypoKe bubmorexa LIOK
- ppatt https://m.edsoo.ru/7f41a302
YPaBHEHUS 00IIeTPUHATHIE HOPMBI TIOBEICHHUSI, TPABHJIA
4 | lloka3zaTenbHas QyHKIUS. 10 1 0OLIeHUS CO CTapIIUMHU (YUUTEISIMU) U bubnuorexa [IOK
IToka3zaTeabHBIE YpaBHCHUA CBEPCTHUKAMU (H_IKOJ'IBHI/IKaMI/I) WUCIIOJIB30BAaHUE https://m.edsoo.ru/7f41a302
5 | Jlorapupmudeckas GpyHKuHsI. 18 1 BOCIIMTATEIIbHBIX BO3MOXKHOCTEH COJIEP/KaHUS Bu6nuoreka [LIOK
Jlorapupmuveckue ypaBHeHust yueOHOro NpeaMeTa yepe3 JeMOHCTPALMIO IeTIM | https://m.edsoo.ru/7f41a302
6 | Tpuronomerpuveckue 22 1 TPUMEPOB OTBETCTBEHHOTO, TPBKIAHCKOTO bubnunoreka [JOK
BbIpa’KeHHUs U YPABHEHHS MOBE/CHS, [IPOSBICHUS 4ETIOBEKOMIO0N 1 https://m.edsoo.ru/7f41a302
7 | IHocenoBaTeIbHOCTH H 10 1 A06pocepedHOCTH;
nporpeccun [IpumeHeHHne Ha ypOKe HHTEPAKTUBHBIX (hOpM
8 | HenpepbiBuble QynKuum. 20 1 pabOoThI: UHTEIEKTYaIbHbIE UTPHI,
Ipou3BoaHas TUIaKTUYECKUN TeaTp, JUCKYCCUH, padOTHI B
9 | IloBTOpenmue, 06001IeHHE, 5 2 napax u ap.;
CHCTEeMAaTH3AUMS 3HAHUI Opranuzanuio medcTBa MOTUBUPOBAHHBIX U
OBIIEE KOJIUYECTBO YACOB 136 10 5PYAMPOBAHHBIX 00YUYAIOIUXCA Hall UX
1O MPOrPAMME HEYCIEBAIOLIUMH OTHOKJIACCHUKAMHU
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TEMATHYECKOE IINTAHUPOBAHUE

mig 11 kiaaccos

4 yaca B Hejae10, 136 yacoB B roj

Ne | HammenoBanue pa3aesioB u Koany |Konrpo | dopma peanu3zanum BOCIHTATEIbHOTO JJIeKTPOHHBIE y1eOHO-
n/n TeM MPOrpaMbl ecrBo | JILHBIE MOTEHIHAJIA TeMbI METOAMYECKUE
yacop |Pa0doThI MaTepHaJIbI
1 | UccnenoBanue GpyHKIMIA C 22 1 [TpuBneuenne BHUMaHUS OOYUAIOIIUXCS K bubnuorexa [JOK
MOMOIIBIO TPOU3BOTHOM LIEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha YPOKE https://m.edsoo.ru/7f41a302
2 | IlepooGpa3Hast 1 HHTErpa 12 1 ABJICHUH, OPraHU3aIKIo pabOThI IETEH ¢ bubnoreka [IOK
COILIMAJIHO 3HAaUYMMOM HH(popManmei — 00Cyk1ath, | https://m.edsoo.ru/7f41a302
BBICKA3bIBATh MHCHHE
3 ggﬁﬁf;f%g;iggf;ﬁ%;ﬁgﬁze e ' [TpuMeHSTH IS pereHus 3a/1a9 TeOMETPUICCKIE brbmotexa LIOK
HepaABEHCTBA (baKTEL https://m.edsoo.ru/7f41a302
4 | VippaunoHaibHeLe, 24 1 ChopMupoBaHHOCTH YMEHHUS ONICPUPOBATH
e reOMETPUIECKIUMU TIOHSTUSMH. bubmnorexa LLOK
nTorapubMHUECKHE HEPABEHCTBA TTo6yxk1enne 06yuarommxes coboath Ha ypoke | Nitps://m.edsoo.ru/741a302
5 | KommiekcHbIe uncia 10 1 OOLICTIPHUHSTEIC HOPMBI MIOBECHHUSL, [IPABHJIa bubmuorexa [JOK
OOILCHHS CO CTAPIIMMH (YIUTCIIMH) U https://m.edsoo.ru/7f41a302
6 | HarypanbHble u niensle yncia 10 1 CBEPCTHHKAaMH (LIKOJBHUKAMH) HCIIOJIB30BaHHC bubnuoreka [JOK
BOCHHUTATEIbHBIX BO3MOKHOCTEH COICpKAHUS https://m.edsoo.ru/7f41a302
7 CucreMpl paIrMOHAIBHBIX, 12 1 yqe6H0ro IIpeaMeTa yepe3 AEMOHCTPALUIO IETAM
UppalMOHAIbHBIX OKA3aTEIbHbIX PUMEPOB OTBETCTBEHHOTO, IPaXKAAHCKOTO
1 jorapuMUYEcKUX ypaBHEHUN TIOBEJICHHUSI, TIPOSIBIICHUS YEIIOBEKOIIOOUS U
8 | 3amauu ¢ mapameTpaMu 16 1 N0OPOCEPACUHOCTH;
9 | IloBTOpenue, 00oOIICHHE, 16 2 [TpumeHneHne Ha ypOKe HHTEPAKTUBHBIX (OPM
CUCTeMaTH3aIus 3HaHUH paboOThI: MHTEIICKTYAJIbHBIC UTPbI, TUIAKTUICCKUN
OBIIEE KOJIMYECTBO 136 Tearp, AUCKYCCUM, pabOTHI B Iapax M Ip.;
YACOB IO ITIPOI'PAMME 10 | Opranuzanuio medcTBa MOTHBUPOBAHHBIX
SPYAMPOBAHHBIX O0YYAIOIINXCS HAT UX
HEYCIMEBAIOIUMU OJTHOKIACCHUKAMH
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MPOBEPSEMBIE TPEGOBAHMA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBI

10 KUIACC
Kopg
NPOBEPSIEMOro IIpoBepsieMble nMpeIMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOI IPOrpaMMbl Cpe/IHero o01ero 00pa3oBaHust
pe3yJabTaTa
1 Yucna 1 BEIYUCIICHUS
11 OmnepupoBaTh HOHATHSMH: PAMOHAIEHOE U ACHCTBUTENBFHOE YHCI0, OOBIKHOBEHHAS U ACCSITUYHAS IPOOB, MPOIIEHTHI
1.2 BrmmonusaTe apudpmMeTHdecKre onepanuy ¢ palioHAIBHBIME U ICHCTBUTEIBHBIMI YUCIAMHI
13 BrimonuaTe npubmmKEHHBIE BRIYMCIICHHS, HCIIONB3YS IIPaBHUiIa OKPYTIICHUS, JeTaTh IPUKUAKY U OIICHKY pe3yIbTaTa BEIYUCICHUI
14 OmnepupoBath MOHATHSAMH: CTETIEHb C IIETBIM IIOKa3aTeNeM, CTaHaapTHAs (opMa 3amruc ASHCTBUTEIHHOTO YICIIa, KOPEHb HATYPaIbHOM CTEIICHH;
' HCTIOJIB30BATH MOAXOMAIIYIO (hopMy 3amuicy ASHCTBUTEIBHBIX YHCEN IS PEIICHUS MPAKTHICCKUX 3a7a4 U IPEICTaBICHUS TaHHBIX
15 OmnepupoBath MOHATHAMHU: CHHYC, KOCHHYC M TaHTCHC IPOM3BOJBHOTO YIJIA; WCIIONB30BATh 3aIMCh IPOM3BOIBHOTO yIIIa depe3 oOpaTHBIE
' TPUTOHOMETpUIecKue HYHKIUN
2 YpaBHEHHUS ¥ HEPABEHCTRA
21 OmnepupoBath MOHATHAMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, IENOE, pPAllMOHAIBHOE, HpPpAlMOHATFHOE YpaBHEHHE, HEPaBEHCTBO,
' TPUTOHOMETPUIECKOE YPaBHEHHE
2.2 BrimonasaTh mpeodpa3oBaHus TPUTOHOMETPHYECKHUX BBHIPAKEHUH U pelaTh TPUTOHOMETPUIECKUE yPaBHEHUS
93 BrimonusaTe mpeoOpa3oBaHus LENBbIX, PAIIMOHANIBHBIX M HPPAIMOHATIBHBIX BBIPAXKCHUH M pelIaTh OCHOBHBIE THITHI LIENBIX, PAIIHOHATBHBIX U
' HppalOHANbHBIX YPAaBHEHUI 1 HEPAaBEHCTB




Kopg

NPOBEPSIEMOT0 IIpoBepsieMble MpeAMeTHBIE Pe3yIbTATHI 0CBOEHHSI OCHOBHOI 06pa3oBaTe/ibHOI MPOrPaMMBbI CPeIHEro 00111ero 00pa3oBaHus
pe3yJabTata

2.4 [IpuMeHsTs ypaBHEHHUS U HEPaBEHCTBA AJIS PEILICHUS] MaTEMAaTHUCCKUX 3a/1a4 U 3a]ia4 U3 Pa3iIMuHBIX 00J1acTeil HayKy U peabHON XKHU3HU

2 5 MOZ[C.HI/IpOBaTI) peaIbHBIC CUTYyallUl Ha S3bIKE anre6pbl, COCTaBJIATH BBIPAXXCHUA, YPABHCHUI, HCPABCHCTBA 110 YCJIOBUIO 3aJa4u, UCCIICAOBATH
' HIOCTPOEHHBIE MOJIEIIH C UCIIOJIb30BaHUEM arlapara ajireopbl
3 OyHKIMU U TpaQuKu

31 OmnepupoBath MOHATHAMU: (QYHKITHS, CIIOCOOBI 3aJaHUs (PYHKIINH, 00IaCTh ONPEeICHUS 1 MHOXKECTBO 3HaUCHUH (PyHKINH, rpaduK QyHKINH,
' B3aMMHO 0OpaTHbIe (PYHKIUH

3.2 OmnepupoBaTh HOHATHSMH: YETHOCT M HEUETHOCTH (DYHKIINH, HYTH (QYHKIMH, TIPOMEXYTKH 3HAKOTOCTOSHCTBA

3.3 Hcnonw3oBatk rpaduky GyHKIUN IS peIIeHUs] ypaBHCHU I

34 CTpouTh U YATATh TpadUKH JTMHEHHON (QYHKIIMH, KBAJAPATHYHON (QYHKIINHU, CTETICHHON (DYHKITUH C TIEJIBIM ITOKa3aTelleM

35 Wcnone3oBate rpaduku QyHKIWI U HCCIEIOBAaHUS MPOLECCOB W 3aBHCHMOCTEH NPH PEUICHWH 3a1ad W3 APYTUX y4eOHBIX IPEIMETOB U
' peabHOM JKHU3HHU, BEIPaXKaTh (POPMYyJIaMH 3aBUCHMOCTH MEKAY BETHUIMHAMH
4 Hauana matemaTideckoro aHammsa

41 OmnepupoBaTh NOHATHSME: ITOCIEIOBATEIBHOCTD, apu(METHIECKas U TeOMETPHUIECKas IIPOrPECCUU

42 OmnepupoBaTh TMOHITHUSAMH: OCCKOHEYHO YOBIBAIOImIas TEOMETpHYECKas IPOrpeccHs, CyMMa OECKOHEYHO YOBIBAIOIIEH TIeOMETpPUUECKOM
' HPOrpecCcHn

4.3 3a/1aBaTh MOCIIEIOBATEILHOCTH Pa3IMYHBIMU CIIOCO0aAMHU

4.4 Hcnone30BaTek CBOWMCTBA MTOCIEAOBATEIBHOCTEH U IPOTPECCH TS PEIICHHS PEalbHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHOkecTBa U JIOTHKA




Kopg

NpoBepPsAEMOro IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa30oBaTe/LHOI MPOrpaMMbl CpeHero oo1uero oopa3oBaHus
pe3yJabTaTa
5.1 OnepupoBaTh MOHATUAMHU: MHOKECTBO, ONEpalliy HaJl MHO)KECTBAMHU
59 Vcrnone30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT Il OMUCAHUS PeasIbHBIX MPOLIECCOB M ABJICHUI, IPU PEIICHUHN 3a7a4 U3 JPYTUX YUeOHBIX
' IPEAMETOR
5.3 OmnepupoBath HOHATHSME: ONIPEIeICHNE, TEOpeMa, CICICTBHUE, T0Ka3aTEIECTBO
11 KJJACC
Kox
NMpoBEPSIEMOr0 IIpoBepsieMble NMpeMeTHbIE Pe3yJIbTATHI 0OCBOEHHS OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpPeIHEro 00111ero 06pa3oBaHus
pe3yjabTaTa
1 Ywcna v BEIYUCIEHUS
11 OmnepupoBaTh HMOHATHSMH: HaTypallbHOE, IENI0e YHCJIO; MCIIONB30BaTh MPU3HAKU MEMMMOCTH LENbIX YUCEN, PA3IOoKCHUE YHcia Ha MPOCTHIE
' MHOMHUTENH 7151 peleHus 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTEIIEHb C PALMOHAJIBHBIM ITOKa3aTeNeM




Kopg

NpOBEPsIeMOro IIpoBepsieMble npeAMeTHBIE Pe3yJIbTAThl 0CBOEHHsI OCHOBHOI 00pa30BaTebHOI NPOrpaMMbl CpeiHero 001ero 06pa3oBaHus
pe3yJabTaTa

13 OmnepupoBaTh HOHATHUAMU: JIOTapU()M YUCIIa, TECITHUHBIC U HATYpaIbHBIE JIOrapH (MBI
2 YpaBHEHUS U HEPABEHCTBA

21 [IpuMeHsTH CBOMCTBA CTENEHH AT TPeoOpa30BaHuUs BEIPAKECHHH, ONIEPUPOBATH MOHATHAMU: IIOKa3aTeIbHOE YPABHEHNE M HEPAaBCHCTBO; peIaTh
' OCHOBHBIC€ THUIIBI ITOKA3aTCIIbHbBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB

29 BrimonusaTe npeodpa3oBaHus BEIPaKEHUH, COMEP)KAIIX JTOTapru(MBbl; ONEpHPOBATH MOHITHUAME: JIOTapU(PMUIECKOE YpaBHEHNE I HEPABEHCTBO;
' penraTe OCHOBHBIE THUIIBI JIOTAPH(PMUIESCKIX YPAaBHECHHUN 1 HEPABEHCTB

2.3 Haxomuts pemennst mpocTeHINX TPUTOHOMETPUUIECKUX HEPABCHCTB

24 OrnepupoBaTh MOHSTHSIMH: CHUCTEMa JIMHEWHBIX YpPaBHEHUA M €€ pEIlleHHe;, HCIOJIb30BaTh CHUCTEMY JMHEWHBIX YPaBHEHUW ISl pEHICHHS
' HpaKTHYECKHX 337124

25 Haxonute pemieHust mpocTerImmux CUCTEM U COBOKYITHOCTEH palliOHAIBHBIX YPABHEHUHM U HEPABEHCTB

26 MopenupoBaTh peaibHBIC CHTYAIlMH Ha SI3BIKE alureOpbl, COCTaBIATh BRIPAKCHUS, YPaBHEHHS, HEPABEHCTBA M CHCTEMBI 110 YCIOBHIO 3a/a4H,
' HCCIIeIOBATh IIOCTPOCHHBIE MOJIENN C UCIIONB30BaHUEM alapaTa aareOpsl
3 OyHKIMU U rpaduKu

31 OmnepupoBath MOHATHAMH: TepuoAndecKas (QYHKIUS, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIHH, TOUYKH DKCTpeMyMa (YHKIIUH, HanOONbIIee H
' HaMMEHBIIee 3HAaUeHNs ()yHKIIUH Ha IPOMEKYTKE; UCTIONB30BaTh UX IS MCCICAOBAHUS (YHKIINH, 3aJaHHON TpadukoM

32 OmnepupoBath HOHATHSME: TpaUKA TOKA3aTEIBHON, TOTapH(PMIIECKON W TPUTOHOMETPHUCCKAX (DYHKITHIA; H300pakaTh X Ha KOOPAWHATHOU
' TUIOCKOCTH M UCTOJIB30BATH JUIS PEIICHUS YPaBHEHUH U HEPaBEHCTB

3.3 N306paxaTs Ha KOOPANHATHON TTOCKOCTH T'PA(UKH THHEHHBIX YPABHEHUH U HCIONB30BATh MX JUTS PEIICHHUS CHCTEMBI TMHEHHBIX YPaBHCHUI

3.4 Hcnone3oBate rpadhuku GyHKIHHA IS UCCISIOBAHUS MTPOLIECCOB M 3aBUCHMOCTEH U3 IPYTUX YISOHBIX AUCITHIUINH




Kopg

NPOBEPSIEMOT0 IIpoBepsieMble NpeAMeTHBIE Pe3yIbTATHI OCBOCHHSI OCHOBHOIT 00pa3oBaTebHON MPOrPaMMBbI CPeTHEr0 001ero 00pa3oBaHus
pe3yJabTata

4 Hauana matemaTH4eckoro aHasmsa

41 OmnepupoBaTh MOHIATUSMHE: HEIIPEPhIBHAS (DYHKIMSA, TPOU3BOAHAS (DYHKINU; UCTIONB30BATh FEOMETPUYECKUN 1 (PU3UUIECKUIT CMBICI IPOM3BOAHON
' TS peleHus 3a1a4

4.2 HaxomuTs npon3BOIHBIE 3EMEHTAPHBIX (DYHKIU, BEIYUCIIATE TPOM3BOAHBIC CYMMBI, TPOU3BEACHNUS, YACTHOTO (DYHKIN

43 Hcnonp30BaTe MPOM3BOAHYIO UIS HCCIEAOBaHMSA (DYHKIMH HAa MOHOTOHHOCTH M 3KCTPEMYMBI, HPHUMEHSTH Pe3yNbTaThl HCCIEIAOBAHMSA K
' MOCTPOEHHIO TPapUKOB

4.4 Hcrnosp30BaTh MPOM3BOHYIO IS HAXOKACHHS HAWITYYIIEro PEIieHHs B IPUKIAJAHBIX, B TOM YHCIIE COLIMATbHO-3KOHOMHUECKHUX, 3a]a4ax

4.5 OmnepupoBath MOHATHAMHE: IepBOOOpa3Hast U MHTETPAT; IOHUMATh TEOMETPUUECKHUI U (HU3MUYESCKHII CMBICI HHTErpaja

4.6 Haxoauthk niepBooOpasHbIe d1eMeHTapHBIX (DYHKITNI, BEIYUCIATL HHTErpa 1o Gopmyse Hetorona — JleliOaunma

4.7 Pemats npukiaaHele 3a7a491, B TOM YUCIIE COLUAILHO-IKOHOMUYECKOr0 M (PU3UUECKOr0 XapaKkTepa, CpeCTBAMU MATEMAaTHYECKOrO aHAITH3a




ITPOBEPSIEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC
Kox IIpoBepsieMblii 2J1€MEHT CO/Iep:KaHUsI
1 Yucna ¥ BEIYUCIEHUS

PanmonanpHple uyucna. OOBIKHOBEHHBIE M JIECATHYHBIC JPOOW, TPOLEHTHI, OECKOHEYHBbIC NEPHOAMYECKUE ApoOH. Apu(METHYeCKHe OIeparuu C

11 panroOHANEHBIME YUCIAMH, [IPEOOPA30BaAHNS YMCIIOBBIX BhIpakeHui. [Ipumenenne npoOeil M MPOIEHTOB ISl peIIeHHs MPUKIaTHBIX 33734 U3 Pa3IMIHbIX
oTpacliel 3HaHUH U peaibHOM KU3HU

12 JleiicTBuTeNbHBIC 4YKclia. PalnpoHalbHBIE WM MppalMOHANBHBIC 4YHcIa. ApudMeTHdeckne oIepanud ¢ ACHCTBUTENBHBIMU 4Yuciamu. [IpuOnmxEHHbIC
' BEIUHCIICHNS, TPABUJIA OKPYTIICHNUS, IPUKUIKA U OIICHKA Pe3yIbTaTa BEIYMCICHUI

13 CrenieHb ¢ 1enbIM MmokaszateneM. CtanaaptHas GpopMa 3anucu JeHCTBUTEIBHOTO Yrcia. Vcronp30Banue MOAXO0AIIeH (OPMBI 3aIUCH ISHCTBUTEBHBIX YUCEI
' IUTSL peICHAS PaKTHYeCKUX 3a7ad U IIPESICTABICHUS TaHHBIX

14 Apudmerndecknii KOpeHb HATYPAILHOU CTereHu. JIeHcTBHS ¢ apu(METHYSCKMMHE KOPHSMHU HATYPAJIbHOMW CTEIICHN

15 CuHyc, KOCHHYC U TAHTEHC YUCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTAHTEHC YHCIIOBOTO apryMeHTa
2 YpaBHEHUS 1 HEPABEHCTBA

2.1 ToxmecTBa U TOXKICCTBEHHBIC MTPeoOpa3oBaHUS

2.2 [IpeobpazoBaHue TPUTOHOMETPUIECKUX BhIpaKeHUH. OCHOBHBIC TPUTOHOMETPHUYECKHE (hOPMYJIIBI

2.3 VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBa. MeTo1 HHTEPBaIoB




Kopg

ITpoBepsieMblii 3J1eMeHT COepPKAHMUS

2.4 Pemienue 1ensIx ¥ JpoOHO-pallMOHATIBHBIX YPABHEHUM U HEPAaBEHCTB

2.5 Penienne uppalinoHanbHbIX ypaBHEHUN U HEPABEHCTB

2.6 Penienne TpUroHOMETPUYECKUX YPaBHEHUN

2.7 [Ipumenenne ypaBHEHUH 1 HEPAaBCHCTB K PEHICHUIO MaTEMaTHUSCKUX 3334 U 33/1a4 U3 Pa3IMuHbIX 00JacTeil HAyKH U peajbHOM KU3HU
3 OysKIMN U rpapuxu

3.1 Oynaxnwms, criocoOs! 3aaanus Gpynkuun. I'paduk ¢pysknum. BsanMHo obpaTHbIe QyHKIMN

3.2 OO6nacThb onpeeneHrs U MHOXKECTBO 3HadeHu ¢yHkmu. Hynu ¢pyakimu. [IpoMexxyTku 3HaKoTIoCcTOSTHCTBA. UETHBIC M HEYETHBIE (DYHKITMH

3.3 CrenenHast GyHKIVS ¢ HATYPaJIBHBIM U TeNbIM TToKa3aTeneM. E€ cBolicTBa u rpaduk. CBoiCTBa U TpadriK KOPHS N-0i CTENeHH

3.4 TpuronomeTpryeckasi OKpYKHOCTb, OIIPeeIeHIe TPUTOHOMETPUIECKUX (DYHKIMH YHCIOBOTO apryMeHTa
4 Hauana maTeMaTH9eCcKoOro aHaansa

41 ITocnenoBarensHOCTH, CITOCOOBI 3aaHIS IOCTIEA0BaTeNbHOCTEH. MOHOTOHHBIE MTOCIIEI0BATETbHOCTH

42 Apudmerndeckas u reoMeTpudecKas mporpeccur. beckoneuHo yobIBaromias reomerpryaeckas nporpeccus. CymMmma 0eCKOHEYHO YOBIBAIOIIEH TeOMeT pUIecKOil
' nporpeccun. PopMylia CIOXKHBIX MPOLEHTOB. VICTIonp30BaHNe TPOrPECCHH TS PeLIeHHsI PealbHBIX 3aa4 IPHKIaJHOrO XapakTepa
5 MHokecTBa U JIOTHKA

51 MHOXecTBO, oIlepanuy HaJ MHOXecTBaMH. J[marpammer Diinepa — Benna. [IpnMeHeHne TeopeTHKO-MHOKECTBEHHOTO amlIapaTa Iyisl ONMHCAHHUS PeabHBIX
' MIPOIIECCOB W SBJICHUH, TIPH PEIICHUH 3319 U3 APYTHX ydeOHBIX IIPEIMETOB

5.2 Omnpenenenue, TeopeMa, CIeACTBUE, 10KA3aTENbCTBO




11 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT CONEPKAHUS
1 Yucna 1 BEIYUCIICHUS
1.1 Harypanbsubie u nensie yncna. [Ipu3Haku I1eIMMOCTH LENbIX YUCE
1.2 Crenesb ¢ palluOHaJIbHBIM IT0Ka3aTesieM. CBONCTBA CTENICHU
13 Jlorapudm uuncna. JlecsTHuHbIC M HATYPAITBHBIC JIOTapH(PMBI
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 [IpeobpazoBanue BbIpaKEHUH, CONEPKAIINX JIOTapU(DMBI
2.2 [IpeobpazoBaHue BhIpaXKEHUH, CONEPKAIINX CTETICHH C PalliOHAILHBIM TTOKa3aTeeM
2.3 [IpuMepbl TPUTOHOMETPUIECKAX HEPABCHCTB
24 [Toka3zaTenbHbIC ypaBHEHHS U HEpaBEHCTBA
25 Jlorapudpmudeckre ypaBHEHUS M HEPaBEHCTBA
2.6 CucteMbl IMHEWHBIX ypaBHEHNH. Perienre mpukIagHbpIX 3a/1a4 ¢ IOMOIIBI0 CHCTEMBI TMHEHHBIX ypaBHEHUI
2.7 CucteMBbl 1 COBOKYITHOCTH PallHOHATBHBIX YpaBHEHUH W HEPaBEHCTB
2.8 [IpuMenenne ypaBHEHHH, CHCTEM M HEPAaBSHCTB K PEIICHUIO MaTeMAaTHISCKAX 3aa4 U 3a7a4 U3 Pa3IMYHbIX 00JacTel HAyKH U PeaslbHOM KU3HA
3 OyHKIMU U rpaduKu




Kopg

IIpoBepsieMblii 3J1eMeHT COepPKAHMUS

Oynxuus. Ilepuonuueckue GyHkuuu. IIpoMexyTKd MOHOTOHHOCTH (YHKIMH. MakCUMyMBl U MMHUMYMBI (yHKIMH. HauGonbliee U HauMeHblIee

31 3Ha4YeHHe (PYHKIUHN Ha TPOMEXKYTKE

3.2 Tpuronomerprueckue GyHKIUH, HX CBOMCTBA U TpaduKu

3.3 [TokasarenpHast u Jorapudmudeckas QyHKINHU, UX CBOMCTBA U rpaUKu

3.4 HcnonezoBanue rpauKoB GYHKIHNA AT PEIICHUS YpPaBHEHUH 1 IMHEHHBIX CHCTEM

35 HUcnosnp3oBanue rpadgukoB QyHKIMHA ISl UCCICIOBAHUS MPOLIECCOB U 3aBHCUMOCTEH, KOTOpbIe BO3HHMKAIOT MPU PELICHHH 3aad U3 JPYTUX y4eOHBIX
' PEZIMETOB M PEATBHOMN HKU3HH
4 Hauana marematideckoro anamsa

4.1 HenpepbiBHbie (yHKIIMH. MeTOI MHTEPBAJIOB [T PEIICHHSI HEPABEHCTB

4.2 [IpousBonHas ¢pyHkmH. ['eoMeTpruveckuii 1 GU3NISCKUN CMBICT TIPOU3BOAHON

4.3 [Ipon3sBoaHbIe AeMeHTapHBIX QyHKITHI. DOPMYITBI HAXOXKIEHHUS POU3BOIHON CyMMBI, PONU3BEACHUS M YaCTHOTO (DyHKITHI

44 [Ipumenenne MPOM3BOAHOW K HMCCIENOBAHHUIO (DYHKIMHA HAa MOHOTOHHOCTH M OKCTpEeMyMEI. HaxoknmeHume HamOONBIIETO W HAUMCHBIIETO 3HAYCHHS
' (YHKIIMHM Ha OTpe3Ke

45 [Ipumenenne Mpou3BOAHON AT HAXOXKICHHS HAITYYIIET0 PEICHNUS B IPUKIAIHBIX 3a4a4aX, IS ONpeAeIeHI CKOPOCTH IIpoIiecca, 3a1aHHOro ( opmyon
' uu rpaguKom

4.6 [TepBooOpasnas. Tabnuia nepBooOpa3HbIX

4.7 WHTerpan, ero reoMeTpruecKiil u (pu3nyeckuii cMbici. Berancienne uaTerpana no ¢popmyiie Herotona — Jleiionuma




MPOBEPSEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI
CPEJHEI'O OBHIEI'O OBPA30BAHUA

Konx nposepsiemoro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pPe3yJbTaTaM OCBOEHHUsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
cpeaHero oouero odopazoBaHus

Brnagenune mMerogamu JJOKa3aTeNbCTB, alTOPUTMAMH PEHICHUS 3a7ad; YMEeHHE (pOpMyIHpOBaTh U ONEPUPOBAThH MOHSTHUSAMU: ONpPEACICHHUE,
aKCHOMa, TeopeMa, CIICICTBHE, CBONCTBO, MPU3HAK, T0KA3aTEILCTBO, PABHOCHIIbHBIC ()OPMYIMPOBKU; IIPUMEHSTD UX; YMEHUE (DOPMYIIHPOBATH
00paTHOE U MPOTHBOIIOJIOKHOE YTBEPKICHUE, NPHUBOIUTH IPHUMEPbl U KOHTPIPHUMEPBI, HCIOJIB30BATh METOJ MAaTEMATHUSCKON WHIYKIIHH;
MPOBOJMTH JI0Ka3aTeIbHbIC PACCYK/ICHHUS IPH PEIICHUHU 33/1a4, OLCHUBATH JIOTMYECKYIO IIPABUIILHOCTh PACCYIKICHUI; YMEHHE OlepUpPOBATh
MOHSTUSIMUA: MHOXECTBO, MMOJMHOKECTBO, OMEpallMy HaJ| MHOXXECTBAMH; YMEHHE HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armmapar Jyis
OIKMCAHUsl PEANIbHBIX TPOLIECCOB U SIBJICHUII M MPHU pElICHHU 3afa4, B TOM YHCIE M3 JPYrHX y4eOHBIX MPEAMETOB; YMEHHE OIEepHPOBATH
TIOHSTUAMU: Tpad, CBA3HBIA Tpad, IepeBo, IUKI, Tpad HA TUIOCKOCTH; YMEHHE 3aJaBaTh W ONMHUCHIBATH rpadbl pa3IMYHBIMU CIIOCOOAMU;
MCIIOJIb30BaTh rpadbl NpH PEIICHNH 33124

YMeHnue onepupoBaTh HOHATUAMU: HATYpajabHOE YUCIIO, LIEJI0E YUCIIO, CTENEHD C LIeJIbIM II0Ka3aTeNleM, KOPEHb HaTypallbHON CTEIIEHU, CTEIIEHb
C paIMOHAIBHBIM IIOKa3aTeleM, CTEICHb C JCHCTBUTEIBHBIM IOKa3aTeeM, JorapuM 4ncia, CHHYC, KOCHHYC W TAHTEHC IPOH3BOJBLHOIO
YyHhclia, OCTaTOK [0 MOIYJI0, PAalMOHAJIBHOE YHCIO, HPPALMOHAIBHOE 4YHCIO, MHOMKECTBA HAaTypajbHBIX, LENbIX, PaLUOHAIbHBIX,
JNCUCTBUTENFHBIX YHCENT, YMEHUE HCIONB30BATh MPU3HAKH JIEIIMMOCTH, HAWMEHBIIHMN OOIIMHA NeMUTeNh W HamMEHBIIee olmiee KpaTHoe,
anroput™ EBxiinja npu periennu 3a1aq; 3HaKOMCTBO € pa3IMYHbIMU TO3ULIMOHHBIMU CUCTEMaMH CUMCIIEHHS]; YMEHHUE BBIIIOIHATH BEIUMCICHHE
3HaYCHUH U MpeoOpa3oBaHUs BEIPAKCHUU CO CTEMEHSIMH W JorapudmMamu, mpeodpa3oBaHUs APOOHO-pAIMOHATIBHBIX BBIPAXKCHUH; YMEHUE
ONIEPUPOBATH TOHATUSAMHU: IOCIIECIOBATENFHOCTD, apH(pPMETHIECKass MPOTPEecCrs, TeOMETpHYECKas IPOrpeccusi, OECKOHEYHO YOBIBArOIIAsI
reoMeTpUYecKasi IPOrPecCrsl; yMEHHE 33JaBaTh IIOCIEIOBATENEHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (DOPMYIT; YMEHHE OIIEPHPOBATh
MOHSATHSIMA: KOMIUIEKCHOE YHCIIO, CONPSDKEHHBIC KOMIUIEKCHBIE YHCIA, MOOYJIb W apryMEHT KOMIUIEKCHOTO 4HCla, (GopMa 3aluch
KOMIDICKCHBIX YHCeNl (TeoMeTpHyecKas, TPUTOHOMETpHYecKass W anredpandeckas); yMETh INPOH3BOAUTH apU(METHUECKHE ISHCTBUS C
KOMIUIEKCHBIMHM YWCJIaMU; MPUBOAUTH MPUMEPHI HCIOJIb30BAHUA KOMIUJIEKCHBIX YHMCENl; ONEepUPOBaTh MOHATHAMHU: MaTpuua 2x2 u 3x3,
OIpeIeJIUTENIb MAaTPULIbI, TEOMETPUUYECKHUI CMBICT ONpeACTUTENs

YmeHue OIICPUPOBATDH MOHATHUAMU: PALIUOHAJIBHBIC, HPPALIMOHAJIBHBIC, TOKAa3aTCJIbHBIC, CTCIICHHBIC, HOFapI/I(i)MI/I‘IeCKI/Ie, TPUTOHOMETPHUYCCKHEC
YpaBHCHHA W HCPABCHCTBA, MX CHUCTCMbI; YMCHHUC OIICPHUPOBATL MNMOHATUAMH: TOXICCTBO, TOXICCTBCHHOC npeo6pa3OBaHHe, YPaBHCHHUC,




Konx nposepsiemoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaAHMS K MPeAMETHBIM pPe3yJbTaTaM OCBOEHHUsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
cpeaHero oouero oopa3oBaHus

HEPABCHCTBO, CHUCTEMA ypaBHCHI/Iﬁ U HCPAaBCHCTB, PAaBHOCHUJIIBHOCTb ypaBHCHHfI, HEPABCHCTB W CHUCTEM, YMCHUC pPCIIaTb YpPaBHCHU:,
HCPAaBCHCTBA W CHUCTCMbI C MOMOILIBIO PA3JIUYHBIX HpI/IéMOB; pemaTth yYpaBHCHUSA, HCPABECHCTBA W CUCTEMbI C MapaMETpOM; NPUMCHATH

YpaBHCHUS, HCPABCHCTBA, UX CUCTECMBbI JJI PCIHCHUSI MATCMATUYCCKUX 3a/1a4 U 3aJ1a4 U3 Pa3JINYHbIX oOacrei HayKHu U peaHLHOﬁ KHU3HU

YMeHue onepupoBath MOHATUSAMH: (DYHKIUS, YETHOCTH (DYHKIUM, TEPUOTMYHOCTD (DYHKIIUH, OrPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
(YHKIUH, KCTpeMyM (QYHKIIMM, HauOoJbIIce M HaWMCHBIIEE 3HAYCHUS (PYHKIMM Ha MPOMEXYTKE, HEMpephIBHAS (DYHKIMS, aCHMIITOTHI
rpadguka (yHKIUH, TepBas W BTOpas MPOM3BOAHAS (PYHKIMH, T€OMETPUYECKUI M (DU3MUCCKUH CMBICT ITPOM3BOXHOM, IepBOOOpa3Hasi,
ONpeACIEHHBI MHTETpajl, YMEHHE HAaXOIUTh aCHMITOTH Tpaduka (PYHKLIUH; YMEHHE BBIYMCISATH MPOM3BOAHBIC CYMMBI, IPOM3BEICHMUS,
YaCTHOTO M KOMITO3UIINY (QYHKIMI, HAXOOUTh YpaBHEHHE KacaTeIbHOH K rpaduKy (QYHKIHH; YMEHHUE HAXOIUTh IPOU3BOIHBIC YIEMEHTapHBIX
(yHKIMI; yMEHHE UCTIONb30BaTh NMPOU3BOIHYIO AN MCCIENOBaHUA (YHKIUI, HAXOAUTh HAaHMOONMBIINE 1 HAUMEHBIINE 3HAUCHNS (DyHKITHIH;
CTPOUTH TPaUKH MHOTOWIEHOB C HCIOJNB30BAaHHEM ammapara MaTeMaTHYEeCKOrO aHAJIN3a; IPUMEHSATh NMPOM3BOJHYIO JUIS HAXOXKICHUS
HaWTy4IIero PEIIeH s B IPUKIAIHBIX, B TOM YHCIIE COLUAIbHO-IKOHOMUYECKUX U (PU3NYECKHX 3a/1auax; HAXOAUTH IIOMAaaN U 00bEMBI puryp
C MOMOIIBIO HHTETpaia; MPUBOJUTH MIPUMEPEI MATEMAaTHUECKOI0 MOJICIMPOBAHHS C MOMOIIBIO X (hepeHIINaIbHBIX YPaBHEHUIH

YMeHHe orepupoBaTh MOHATUSAMU: TpaduK (YHKIHH, oOpaTHas (QYHKIWS, KOMIO3HMIHWA (YHKIHH, JIMHCHHAs (QYHKIWS, KBaJApaTH4YHAs
(byHKIMS, panyoHanbHAs (QYHKIWS, CTENeHHAs (QYHKIHUSA, TPUTOHOMETpUYecKne (DyHKIUH, oOpaTHBIC TpUTOHOMETpUYecKue (GyHKINH,
ToKa3aTellbHas M JioraprudMmudeckas QyHKIHUH; YMEHHE CTPOMTH T'padMKH U3y4eHHBIX (YHKIHH, BBITIOTHATH MpeoOpa3oBaHus rpadUKoB
(bYHKIMH, KCIIONB30BATh rpadUKy U1 U3y4EHHs TPOLIECCOB M 3aBHCUMOCTEH, IIPH PEeLICHUH 33124 U3 IPYTUX YUeOHBIX IPEAMETOB 1 3a/1a4 U3
peabHOM JKU3HU; BhIpaXaTh (HOPMYyJIaMH 3aBUCHMOCTH MEX/Y BEIHYHHAMH; HCIIOIB30BATh CBOMCTBA U Tpaduku (HYHKIHMI Ui pelieHuns
YpaBHEHHH, HEpPaBEHCTB u 3a1aq
C mapaMeTpamMmu; n300paxaTth Ha KOOPAMHATHOM MIIOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHNH, HEPABEHCTB U UX CHCTEM

YMeHue pemaTh TEKCTOBBIC 3a7adll pa3HBIX THIIOB (B TOM YHCIIE Ha IPOICHTHI, JOJIU U YacTH, Ha ABIKCHHUE, pabOTy, CTONMOCTh TOBAPOB U
YCIYyT, HAJOTH, 33/Ia9d U3 OOJIACTU YIIPABIICHUS JUYHBIMU M CeMEHHBIMH (DMHAHCAMM); COCTABJIATh BHIPAKCHUs, YpaBHEHUsS, HEPABEHCTBA
1 WX CHCTEMBI 10 YCIIOBHUIO 3a]1a9H, HICCIIEA0BATH MOTYICHHOE PEIICHHE U OLIEHUBATh IIPaBIONOA00HOCTh PE3yIbTATOB; YMEHHIE MOJCITHPOBATE
peajibHble CUTyalldd Ha s3bIKE€ MaTe€MaTHKH;, COCTaBIATh BBIPAKEHUS, YPAaBHEHHUS, HEpaBEHCTBA W WX CHCTEMBl IO YCIOBMIO 3aJayH,
HCCIIETOBATH MIOCTPOCHHBIE MOJIENTN C UCIIONB30BAHUEM allapaTa areOpsl, HHTEPIPETUPOBATE IOy YCHHBIA Pe3yIbTaT

YmeHue OMEpUPOBATHL MNOHATUAMU: CPCAHCEC apI/I(i)MeTI/I‘ICCKOe, MEauaHa, HauOOIbIIce W HaWMEHBIIICE 3HA4YCHUSA, pasdMax, AUCIICPCUA,
CTaHAAPTHOEC OTKIOHCHUEC YHCJIIOBOI'O Ha60pa; YMCHHE H3BJICKATb, MHTCPIPCTUPOBATDH HH(bOpMaI.IPIIO, OpeaACTaBJIICHHYIO B Ta6nnuax, Ha
JuarpaMmax, I‘pa(bI/IKaX, OTpAXKaroumyro CBOMCTBa PCAJIBHBIX NPOLECCOB U ﬂBJ'IeHPIfI; NPpEACTABJIATb I/IHCI)OpMaI_II/I}O C IIOMOIIbIO Ta6J'II/II_I )41
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JMarpaMM; UCCIIEA0BATh CTATUCTUYECKUE JAHHBIE, B TOM YHCIIE ¢ IPUMEHEHUEM Ipa(UIecKuX METOAOB U 3JIEKTPOHHBIX CPEACTB; IpahuIeCKH
HCCJIEJIOBATh COBMECTHBIE HAOIIIOJCHHSI C TIOMOIIBIO ANArpaMM PacCEeMBAHUS U JIMHEHHON perpeccun

YMeHue onepupoBaTh MOHITUSMH: CIyYalHBIM ONBIT M CIy4aiiHOE COOBITHE, BEPOATHOCTH CIYyYalHOTO COOBITHS; YMEHHE BBIUHCISTH
BEPOATHOCTH C HCIIOJIb30BAHUEM Ipa(UUECKUX METOJOB; MPUMEHSTH (OPMYIIBI CIIOKEHUS M YMHOXKCHUS BEPOSITHOCTEH, (DOPMYITy MOTHOM
BEPOATHOCTH, popMyiy bepHymtn, koMOMHaTOpHBIE (aKThl M (POPMYIIBI; OLIEHUBATH BEPOSTHOCTH PEAIbHBIX COOBITHH; YMEHUE OIIEpHPOBAThH
MOHSTUSAMU: CiyYaiiHas BEJIMYMHA, PACIpPElEICHUE BEPOATHOCTEM, MATEMaTHUUECKOE O0XKMJAHUE, NUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CITyJaiiHOH BEIWYMHBI, (DYHKIMHU PACIpeesICHHsI M IUIOTHOCTH PAaBHOMEPHOTO, IMOKAa3aTEIbHOIO M HOPMAJIbHOTO paclpeesieHUH; yMEHUE
WCTIOJIB30BATh CBOWCTBA HM3YYEHHBIX pACIpeleNieHHH Ul PEeIIeHHUs 3a7ad; 3HAKOMCTBO C IMOHSATHSIMM: 3aKOH OOJIBIINX YHCEN, METOIBI
BBIOOPOYHBIX MCCIEJOBAHUI; YMEHHE IPHBOIUTEH IIPUMEPHI IPOSIBICHUS 3aKOHA OONBIINX YHCEN B MPUPONHBIX U OOIIECTBEHHBIX SBICHUSIX;
YMEHHUE ONEPHPOBATh MOHATHAMH: COUETaHHE, IEPECTAHOBKA, YHCIIO COUCTaHUH, YHCIIO IIEPECTaHOBOK; OMHOM HEI0TOHA; yMeHHe TPUMEHATD
KOMOWHATOpHBIE (DaKTHI U PACCYXICHUS A PELICHUs 3a/ad; OLEHHBATh BEPOATHOCTH PEAbHBIX COOBITHI; COCTABIATH BEPOSTHOCTHYIO
MOJI€Ib U MHTEPIPETUPOBATD NOIYYEHHBII PE3yIbTAT

YMeHue onepupoBaTh MOHATUAMU: TOUYKA, IpsAMas, IUNIOCKOCTb, IPOCTPAHCTBO, OTPE3OK, JyY, BEIMYMHA YIIa, IUIOCKUHA Yroj, ABYI'paHHBIN
yroj, TPEXIPaHHBIA Yroy, CKpeLIUBAaIoLMecs IpsAMble, NapauIeJbHOCTh U MEPHEHIUKYIAPHOCTh MPSIMBIX U IUIOCKOCTEM, yroia MeExXIy
MPSIMBIMU, YTOJI MEXKY IIPAMOMN U IIJIOCKOCTBIO, YTOJI MEXK Y IUNIOCKOCTSIMH, pACCTOSIHUE OT TOUKH /10 INIOCKOCTH, PACCTOSTHUE MEXKAY NPSIMBIMH,
pacCTOSHUE MEXIy IUIOCKOCTSMH; YMEHHE HCIIONB30BaTh NPH PEIICHWH 3a7ad H3ydeHHBIC (AKTHl M TEOPEMBl INIAHUMETPUH; YMEHHUE
OIICHUBAThH Pa3Mepbl OOBEKTOB OKPYIKAIOIIETO MUPA; CTPOUTh MAaTEMATHUECKHE MOJEIH C MTOMOIIBI0 TEeOMETPHUECKIX ITOHATHIA M BEIUYNH,
pelaTh CBsI3aHHbIE C HUMH NIPAKTHYECKHUE 3a1a4l
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YMeHune oneprpoBaTh HOHATHSIMIE: IUIOMAIh PUTYPBL, 00BEM (PUTYPBI, MEHOTOTPaHHUK, TIPABIIILHBI MHOTOTDAHHUK, CEUeHIE MHOTOTPaHHIKA,
KyO, mapaJuienenuie], mpu3Ma, mupaMuaa, Gurypa U MOBEpXHOCTh BpAIleHH, IIIHHIP, KOHYC, map, cdepa, miomans chepsl, Iomanb
MMOBEPXHOCTH IHPAMHUIBI, IPU3MEI, KOHYCa, IIHIUHIPA, 00BEM Ky0a, IpsSIMOYTONBHOI0 Hapaluielenunena, TUpaMIIbl, TTPH3MEI, TWIHHAPA,
KOHYyca, 11apa, pa3BépTKa MOBEPXHOCTH, CEYEHHUS] KOHYca W IMIIMHApA, NapajulelibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, MIOCKOCTb,
Kacaromasics cepbl, IITHHIpPA, KOHYCa; YMEHHE CTPOUTHh CEUCHNE MHOTOTpaHHUKa, H300pakaTh MHOTOTPAHHUKY, (PUTYPHl U MTOBEPXHOCTH
BpaIllcHUsI, UX CEYCHHUS, B TOM YHCJIE C IOMOIIBIO DJIEKTPOHHBIX CPEACTB; YMEHHE IPHUMEHSTH CBOWCTBA TEOMETPUUECKUX (QUTYP,
CaMOCTOSATEIFHO (POPMYTHPOBATH ONPEIEICHIS N3y4aeMbIX (PUTYD, BEIIBUTAThH TUIIOTE3BI O CBOM CTBAX U MPU3HAKAX TeOMETPHICCKUX (DHUTYD,
00OCHOBBIBATh WJIM ONPOBEPraTh MX; YMEHHE MPOBOMUTH KIACCH(PHUKANUIO (QUTYp IO Pa3IHYHBIM MpPU3HAKAM, BBITIONHATH HEOOXOIUMBIE
JIOTIOJTHUTEIIbHbIE TOCTPOEHUS
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YMeHue onepupoBaTh MOHITUSMU: JIBIDKCHHE B MPOCTPAHCTBE, NMAPAJUICNBHBIN MEPEHOC, CUMMETpUs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
IIOBOPOT, peodpa3oBaHue MOAOOHs, MONO00HBIC (UTYPHI; YMEHHE paclio3HaBaTh paBHBIC M MOAOOHBIE (UTYPHI, B TOM YHCIE B MPUPOIE,
HCKYCCTBE, apXUTEKTypE; UCIIOIB30BATh T€OMETPHUCCKIE OTHOIICHUS MPH PELICHUH 3a]a4; HAXOAUTh T€OMETPUYECKUE BEIMYUHBI (IJIHHA,
yToJ, TIOMaab, 00BEM) NIPU PEIICHUM 3a/1a4 M3 APYTUX YUEOHBIX MPEIMETOB M U3 PEaTbHON JKU3HH; YMEHHUE BBIUUCIATH T€OMETPUUECKHE
BEJINYMHBI (IMHA, YTOJ, IUIOMIAb, O0BEM, MIIOMAAb TOBEPXHOCTH), HCIONB3YSl U3yUCHHBIC (DOPMYNBI U METOIBI, B TOM YHCIIE: IIOMAAb
MTOBEPXHOCTH MU PaMHUIbI, IPU3MBI, KOHYCa, IMIMHPA, IIOMAns chepbl; 00bEM KyOa, MpSMOYTOJIBHOTO MapalIeIennIe ia, M paMuIbl, TPU3MEI,
WIMHJIPA, KOHYCa, IIapa; YMEHNE HaXOAUTh OTHOIICHHE 00BEMOB MOT00HBIX GHUTYD
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YMeHue onepupoBaTh MOHATUSAMU: IPIMOYTOJIbHAS CHCTEMa KOOPIMHAT, BEKTOP, KOOPAWHATHI TOUYKH, KOOPAHMHATHI BEKTOPA, CYMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpAa Ha YHCIIO, PasiIOKEeHHE BEKTOpa MO 0a3ucy, CKasIpHOE IPOW3BEICHHE, BEKTOPHOE MPOM3BEIACHUE, YTON MEKIY
BEKTOPaMH; YMEHHE HCIIOIb30BAaTh BEKTOPHBIA M KOOPAMHATHBIN METON Ul PEHICHHUS T€OMETPUYECKUX 3aJad M 3aJad OPYTHX ydeOHBIX
IIPEAMETOB
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YMeHune BRIOUPaTh NOAXOAAIIMNA METO/ TS PEIICHUS 331241 ; TOHUMaHHE 3HAYMMOCTH MaTEMAaTHKH B U3yYCHUH IPUPOIHBIX U O0IIECTBEHHBIX
MIPOLIECCOB U SIBJIICHHU; YMEHHUE PACIIO3HABATH IIPOSIBIICHIE 3aKOHOB MATEMATHKH B ICKYCCTBE, YMEHUE MTPUBOJUTD IPHIMEPHI MaTEMaTUIECKUX
OTKPBITHI POCCUICKON W MUPOBOIM MaTeMaTHIECKON HayKH




HNEPEYEHD DJIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBbBIX HA EI'D 10 MATEMATHUKE

Kona IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 Yucna u BEIYUCIICHUS
1.1 Harypanbsubie u uensie yncna. [Ipu3Haku 1eIMMOCTH LENbIX YUCEN
1.2 Parmonansabie yncna. OOBIKHOBEHHBIE M JECATHUHBIC TPOOH, IPOLIEHTHI, 0ECKOHEUHBIE IEPUOITUECKHIE APOOU
1.3 ApuMeTHIECKIH KOPeHb HATypaabHOH cTeneHu. JleficTBUs ¢ apu(pMETHIECKUMU KOPHIMU HaTYpalIbHON CTEIICHN
1.4 Crernenb c 11enbIM okazateneM. CTerneHb ¢ paloHaIbHbBIM TTokazateneM. CBOWCTBA CTENEHN
15 CuHycC, KOCHHYC U TAHT€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTeHC YHCIIOBOTO apryMEHTa
1.6 Jlorapu¢m uncna. JlecsITHIHBIC 1 HATYPAIbHBIC JIOTAPH (MBI
HeticTButensHple uncna. ApudmMeTnueckre onepanuy ¢ JeHCTBUTEIFHBIMEI YucaaMy. [IpubmkEHHbIe BEIYMCICHUS, TPABUIa OKPYTIICHHS, TPUKUAKA U
L7 OIICHKA PEe3yJIbTaTa BHIYMCICHUN
1.8 [IpeobpazoBanue BIpakeHUN
1.9 KommuiekcHele uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Lernsie 1 mpoOHO-paniiOHATBHBIE YPABHEHUS
2.2 Uppanunonansable ypaBHEHUS
2.3 TpuroHomeTpuieckue ypaBHEHUs
24 [lokasaTenpHBIE U IOTAPHPMAIECKUE YPABHEHHUS
2.5 Lenpie u qpoOHO-paMOHAIILHBIC HEPABCHCTBA
2.6 HppanuonansHble HEPABEHCTBA
2.7 [okasaTenpHbIE U TOTapHPMUIECKIEC HEPABSHCTBA
2.8 Tpuronomerpuieckue HepaBeHCTBa
2.9 CucteMBbl 1 COBOKYITHOCTH YpaBHEHHI 1 HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuna cucTeMbl JIMHEWHBIX ypaBHEHUA. ONpeaenuTeNb MaTpPUIbI
3 OyHKIMU U rpaduKu
3.1 OyHKIHMSA, cTocoOkl 3aanus GyHkuuu. ['paduk GyHkiun. B3anMuo oopatHsie pyHkImu. YETHBIC U HeuéTHBIC QyHKIMH. [Tepuoanyeckue ¢HyHKITHHA




Kon IIpoBepsieMblii 3JIEMEHT COEePKAHMS
Ob6macTh onpeneneHust 1 MHOXKeCTBO 3HaueHuH ¢yHkuuu. Hymu ¢ynxuun. IIpoMexxyTky 3HAKOIMOCTOSHCTBA. IIpOMEXyTKH MOHOTOHHOCTH (DYHKIIMU.

3.2 MaxkcuMyMbl 1 MUHUMYMBI pyHKIuU. Hanbonblnee 1 HauMeHblee 3HaueHHe (GYHKIMM Ha TPOMEXKYTKE
3.3 CrenieHHast GpyHKIUS ¢ HATYpaJIbHBIM U LIEJIBIM IoKazaTeneM. E€ cBoiicTa u rpaduk. CpoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4 Tpuronomerprueckue HyHKIUH, X CBOMCTBA U rpaduxu
3.5 ITokasarenpHast u norapudmudeckas QyHKIMU, UX CBOUCTBA U rpaKH
3.6 Touku pa3pbeiBa. ACUMOTOTH rpadukoB GyHKIMHA. CBoiicTBa (pyHKIMI, HENMPEPHIBHBIX HA OTPE3KE
3.7 ITociemoBaTeIbHOCTH, CITOCOORI 3aJaHUs ITOCIEN0BATENHHOCTEH
3.8 Apudmerndeckas u reoMeTpudeckas nporpeccun. @opMyIia CIOKHBIX MPOLICHTOB

4 Hauana maremaTuueckoro aHajimsa
4.1 [IpousBonnas ¢pyHkimu. [Ipon3BoAHbIE dTIEMEHTAPHBIX (QYHKIIUN

[Ipumenenne Npou3BOAHON K HCCIEIOBAHUIO (DYHKITHI HA MOHOTOHHOCTB B 9KCTpeMyMbl. HaxokeHne HanOOoIbIIero 1 HANMEHBIIIETr 0 3HaYeHU S (DyH KITHH

4.2 Ha OTpEe3Ke
4.3 [lepBoobpasnas. MaTerpan

5 MHoxecTBa U JIOTUKa
51 MHoxecTBO, oniepaliii HaJ MHOkecTBaMu. Jluarpammel Diliiepa — Benna
5.2 Jloruxa

6 BepostHOCTB U cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombmunatopuka

7 I'eomerpus
7.1 Ourypsl Ha MJI0CKOCTH
7.2 [IpsiMble 1 MIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHIUKA
1.4 Tena 1 MOBEPXHOCTH BpaIllCHUS
7.5 KoopauHaTs! 1 BEKTOpEI




