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r. CepoB

MNOSICHUTEJIBHAS 3AIIMCKA

VYuebublii Kypc «Anrebpa M Hayajgo MaTEeMaTHYECKOTO AaHAIM3a» SBISIETCS OJHUM W3
HauOosiee 3HAUYMMBIX B IpOrpaMMe CpeaHero oOmero oOpa3oBaHUs, MOCKOJIBKY C OJHOM
CTOPOHBI OH 00ecHeunBaeT MHCTPYMEHTAJIbHBIE OCHOBBI JJISi M3YYEHHUS BCEX €CTECTBEHHO-
HAY4YHBIX KypCOB, a C JPYrol CTOPOHBI (POPMHUPYET JOrMYECKOe M abCTPAKTHOE MBIILICHHE
o0yyaromuxcs Ha ypoOBHE, HEOOXOIUMOM Ui OCBOCHHUS HWH(MOPMATHKH, CO3HAHHS, UCTOPHH,
CIIOBECHOCTH U JUCUUIUIMHBI. B pamkax JaHHOro Kypca oOydarouuecs BIaJCIOT
YHHUBEPCAJIBHBIM S3BIKOM COBPEMEHHOH HayKH, KOTOPBIA (OPMYIHPYET CBOM IOCTHIKEHHS B
MaTeMaTH4ecKoi dopme.

VYuebublil Kypc aireOpbl ¥ HAYaJIBHOTO MAaTEMAaTUYECKOrO aHalM3a 3aKJIa/bIBAeT OCHOBBI
JUISL IOJTyYeHUS 3HAHUH 3aKOHOB (DU3UKH, XMMUHU, OUOJIOTUH, TOHUMAHUSI OCHOBHBIX MTPUHIIUIIOB
Pa3BUTH SKOHOMHKH U OOILECTBEHHOM XHM3HH, MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO MCIIONB30BaTh MX JJS JajJbHEUIIEro
o0Opa3oBaHMsi M B IOBCEJHEBHOW H3HU. B TO e Bpems BiazeHue aOCTPAKTHBIMU U
JIOTHYECKUMH CTPOTUMH KOHCTPYKLHMSMHU aireOpbl M MaTeMaTHUECKOro aHajh3a pa3BUBACT
YMEHUE HAaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTB, JIOKA3bIBaTh YCIOBHS C
MIOMOIILBIO UHAYKLUHU U PACCYKAATh JeTyKTHBHO, UCIIOJIb30BaTh 0000IIEHHE 1 KOHKPETH3AIIHIO,
abCcTparupoBaHue U aHAJIOTUIO, POPMUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIICHHE.

B xonme m3yuenus ydyeOHOro kypca «Anrebpa M Hadalo MaTEeMAaTUYECKOIO aHAJIN3a»
oOyyaroIuecs: TOJIy4aloT HOBBIM ONBIT peIIeHHs TNPHUKIAIHBIX 337a4, CaMOCTOSTEIbHOIO
MOCTPOCHHUS MAaTEeMaTHYECKUX MOJIENIe CUTyalui, OJMHAKOBBIC BBIBOJBI, 3HAKOMATCS C
IpUMEpaMu MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B NPHUPOJIE, HAyKe M MCKYCCTBE, C BbLayei
MaTeMaTUYECKUX OTKPBITUN U UX aBTOPOB.

VY4ueOHbIl Kypc TO3BOJSIET peaqu30BaTh BOCHHUTATENBHBIA IMOTEHIUAN, KOTOPBIH
peanu3yercss Kak yepe3 ydeOHbIM Marepuan, CHOCOOCTBYIOUIMHM (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33PEHHUS, TaK W 4Yepe3 CHeHupuKy yueOHOH  JesATeNbHOCTH, TpPeOYIOLIYIO
IPOJIOJDKUTEIHHOIO BHUMAHUS, CAMOCTOATEIBHOCTH, OCTOPOKHOCTH M OTBETCTBEHHOCTH 32
MOJTyYeHHBIH pe3yibTar.

B ocHoBe meronuku anreOpamdeckoro oOydyeHHs M Haydajga MaTeMaTHYECKOro aHaIu3a
JICKUT JIEATETbHOCTHBIN MPUHIIUI O0YUYCHHUS.

B nbIHEmHEM Kypce Kypca «Anredpa U Havyalo MaTeMaTUYECKOT0 aHAJIN3a» BBIICISIOTCS
CIICAYIOIINE COAEPIKATEIbHO-METOAMYECKUE JUHUU: «YHucna W BbIYUMCICHUN», «DYHKIUU U
rpadukny, «YpaBHeHUss U TpeoOpasoBaHus», «Hawama wMaremMaTHyeckoro —aHaiu3ay,
«MHOXecTBa U JIOTUKay. Bce OCHOBHBIE cO/EpKaTENbHO-METOANYECKHE JIMHUM M3Y4aroTcs Ha
NPOTSDKEHUH JIBYX JIeT OOyueHHs Ha ypOBHE CpEIHEro o0Iero o0pa3oBaHMs, €CTECTBEHHO
JONOJHSSL IPYT Jpyra M IOCTENEHHO HACHINAsACS HOBBIMM TeMaMH M paszienamu. [laHHBIHA
yueOHBI KypcC SIBJISIETCSl HMHTEIPaTHBHBIM, IIOCKOJBKY B HErO0 BXOJAT HECKOJIBKO
MaTeMaTUYECKUX TUCHMIUIMH, TaKMX Kak anreOpa, TPUTOHOMETpHUs, MaTeMaTHYECKUH aHalu3,
TEOpHsI MHOXKECTB, MaTeMaTH4ecKas Joruka u apyrue. [lo Mepe Toro kak yvamiuecs BIaCIOT
Bcé Ooyiee IIMPOKUM MaTEMaTUYECKHM amnmnapaToM, y HHUX IIOCTENEHHO (OPMHUPYETCS H
COBEPILIEHCTBYETCS YMEHUE CTPOUTh MAaTEMaTHUECKYIO MOJIEIb PEalIbHBIX CUTYalui, IPUMEHSATh
3HAHUS, T[OJy4YeHHbIE MpPU H3YYEHUH Y4YeOHOro Kypca, [UIs pEIIeHUs CaMOCTOSTEIHLHO
chopMyJIMPOBAHHON MaTEeMaTUYECKOM 3a/1a4M, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.

ConepxaTenbHo-MeToAnYecKast JTUHUS «YWCna U HCHOJIB30BAHME) 3aBEPIIAECT HABBIKH
UMEIOIINXCS YHCeN, KOTOpble ObUTM HAayaTO Ha ypOBHE OCHOBHOTro oOmiero oOpasoBanusi. Ha
YPOBHE cpeliHero o01ero o0pa3oBanus 0co0oe BHUMaHUE YenseTcst POPMHUPOBAHUIO (DYHKITHIA
palMOHATBHBIX BBIUYMCICHUH, BKIIIOYAIOIIUX B ce0sl MCHOJIb30BaHUE (OPM pa3IMUYHBIX YHUCET,
yYMEHHUE JeNaTh NPUKUAKY, BBIIOJHATH MNPUONMKEHHbIE BBIYMCICHHS, OIICHUBATh YHCIIOBBIC
BbIpQ)XEHHUS, paboTaTh C MaTeMaTWUYeCKMMHM KOHCTAaHTaMH. 3HAKOMbIE OO0ydYaroluecs
NPUPOJHBIC, LENEBble, PAalMOHANbHbIE U (U3NYECKHE 4YMCIa OOBEAMHSIOTCS B MHOXKECTBO



CIIOXKHBIX 4YHCel. B KakIOM U3 3TUX MHOXECTBEHHBIX HCCIIEJOBAaHUM pPa3IMyaoTCs
XapaKTepHbIE 3a/1a4d U OIEpaluu: JEJICHNUE HalE]I0, OIIEPUPOBAHUE OCTATKAMU HAa MHOXKECTBE
LEeNbIX YHCEN, pa3jMYHble CBOWCTBA pAalMOHAJIbHBIX M  HMPPALMOHAIBHBIX  YHUCEIl,
apupMeTHYECKHe OIepaliy, a TaKKe H3BJICUCHHE HAYaJlbHON CTENEeHHM HAa MHOXECTBE
KOMIUIEKCHBIX 4Mcell. braromapss INOCTENEHHOMY pacUIMPEHHUIO Kpyra oOxBaTa 4MCEl U
3HAKOMCTBY C BO3MO>KHOCTSIMHU UX IIPUMEHEHMS JJIs PEILIEHUS Pa3IMUHbIX 3a/1a4 IIPECTaBICHNE
0 €JMHCTBE MAaTEMAaTUKU KaK HAYKH U €€ POJIM B IOCTPOEHUH MOJEIIEH peaJbHOr0 MUpa, LHUPOKO
UCTIOJIB3YIOTCSL 0000IeHNE U KOHKPETH3ALIIHSL.

JIunus «YpaBHEHHSI U PUCYHKW» OCYIIECTBISICTCS HAa BCEM IPOTSHKEHUU OOyueHHs Ha
ypoBHE cpeaHero oOmiero oOpa3oBaHUs, IOCKOJIbKY B KaxaoM pasaene IIporpaMmel
IPEIyCMOTPEHO pELICHHE COOTBETCTBYIOIIMX 3a7ad. B pesynprare oOydaromiuecs BIIACIOT
pa3IMYHBIMM  METOJAaMHU DELIEHUS pPAlMOHAIbHBIX, WPPALUOHAIBHBIX, I10KA3aTEIbHBIX,
JorapuMUUECKUX M TPUTOHOMETPUUYECKUX MOJICNeH, YpaBHEHHI M CHCTEM, a TaKXke 3ajad,
cofepkalMx mnapaMmerpbl. llodydeHHblE METOIbI MIMPOKO HCHOJB3YIOTCS INPH pa3paboTKe
(GYHKUMH € TOMOIIBIO TPOM3BOJHOW, NpPU NPUMEHEHHUHM NPUKIAIHBIX 3a7ad W 3a1ad 10
[IPEOJI0JICHUIO BBICIINX U HAUMEHBILINX Pe3ybTaToB GyHKUMN. JlaHHas conaepxKaTeabHas JTUHUS
BKJIIOYaeT B ce0s Takke CIOCOOHOCTh YMEHHUH BBINONHATH pacu€rel 1o  (dopmysam,
peoOpa3oBbIBaTh PAlMOHAIBHBIC, WPPAIMOHAIBHBIE W TPUTOHOMETPUYECKHE BBIPAKEHHS, a
TAaKXKe BBIPAXCHUH, coJepKalux cTemeHed u  jorapudm. braromaps  U3yuyeHHIO
anreOpanyeckoro Marepuajga IPOMCXOAUT JalbHEHIIee pa3BUTUE aNTOPUTMHUYECKOTO U
aOCTPAaKTHOTO MBINUICHUSI Yy OOYyYalOIIMXCsl, CIOXHbIE HABBIKM JEAYKTUBHBIX PaCCYXKICHHM,
pabota c CUMBOJBHBIMH (hopMamH, MPOSBICHUE 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BUJC
PaBEHCTB U 3aKOHOMEpHOCTeH. Anredpa npeziaraet 3pGeKTUBHBIE HHCTPYMEHTHI JJIsl PeLLICHHS
NPAaKTUYECKUX M ECTECTBEHHO-HAYUYHBIX 3a/a4, MCIOJIb3ysl CBOM BO3MOXHOCTH B O0JIACTH
SI3bIKOBOM HAYKH.

ConepxatenbHo-MeToandeckas JUHUS «DyHKIMU U rpaduKu» IUIOTHO NEpeIuieTaeTcs ¢
JAPYTMMH JIMHUSIMU Kypca Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1a€TCsl [10CJIEJ0BATEIbHOCTD
u3yuyeHus: Mmarepuana. l3yueHue CTENEeHHOH, IOKa3aTeabHOM, JorapuMUUecKoil
TPUTOHOMETPUUYECKUX (YHKUUIH, MX CBOHCTB M TIpadUKOB, HCIOJIB30BaHUE (QYHKIUN IS
pemeHus 3a1a4 U3 APYrux (pU3MUECKUX BELIECTB U ONPEACICHHE XU3HU TECHO CBI3aHO KaK C
MaTEMaTUYECKUM aHAJIM30M, TaK U C MaTEMaTHYECKMMM MOJEISAIMHU U npumepamu. llpu stom
OoJblII0€ BHUMaHUE ynenseTcs: (POPMUPOBAHUIO HABBIKOB BBIPAXKEHHUS (POPMYJI B 3aBUCUMOCTHU
OT Pa3lMYHBIX BEJIUYMH, MOJYYECHHBIX (DYHKIMHA, MOCTPOEHHUS MX I'pauKOB. DTOT MaTepual
COJIEP/KUT COAEPKATEIbHYIO JIMHUIO, OPUEHTUPOBAHHYK Ha pPa3BUTHE YMEHMU U HaBBIKOB,
KOTOpbIE MOKHO BBIp@KaThb B 3aBUCHMOCTH OT KPYNHBIX BEJIMYMH B Pa3IUUHBIX (opMmax:
aHAJIMTUYECKOW, Tpadudeckod U cioBecHOH. Ero m3yueHue crmocoOCTBYET pa3BUTHIO
QITOPUTMHUYECKOTO  MBIIUICHHUS, CIOCOOHOCTEW K  00OOMIEHWI0O W  KOHKpPETHU3alluH,
HCII0JIb30BAaHUIO AHAJIOTOB.

CopepxarenpHas mMHUA «Havana MaTeMaTHUECKOT0O aHaJIN3a» MO3BOJIET YBEIUYUTDH KPYT
KaK MaTeMaTH4YeCKHX, TaK M MPUKIATHBIX 3a/a4, JOCTYNHBIX s 0OyueHHs, TaK KaK y HUX
MOSIBIISICTCSI  BO3MOXKHOCTh CTPOUTH TpaUKd MPOCTHIX (QYHKUUH, ONpPEACNsATb HX CaMble
OousblIMe ¥ HAUMEHBIINE 3HAYCHHUS, YBEIUYMBAThH IUIOIIAAb U 00bEMbI (UTYp Tela, HaXOAUTh
CKOpPOCTb U YCKOpeHHe IpoueccoB. JlaHHas coxep)karenabHas JUHUS OTKPBIBAET HOBbIE
BO3MOKHOCTU IIOCTPOEHUs MAaTEMaTUYECKUX MOJECIECH CHUTyalul, II03BOJSIOIIMX HAWTH
Hawly4lllee pPEIIEHUE B MPUKIAAHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMUYECKHUX, 3ajayax.
3HAaKOMCTBO C OCHOBaMHM MAaTE€MaTHMYECKOI'O aHAJIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(opManbHO-IOTUYECKOT0 M KPEaTUBHOT'O MBIIIICHHS, ((OPMUPOBAHUIO YMEHUH, PACIIO3HABAHUIO
IIPOSIBJIICHUH €CTECTBEHHON MaTeMaTHUKU B HayKe, TEXHHKe M UcKyccTBe. O0yyaromuecs y3HaoT
O BBIJAIOIIUXCS BO3JICHCTBHSIX, NOJYYCHHBIX B XOJ€ PAa3BUTUS MaTEMAaTUKH KaK HAyKu, U 00 UX
aBTOpax.

ConepxaTenbHo-MeTOANYeCKass JHHUA «MHOXECTBa W JIOTHKa» BKIIOYaeT B cebd
JJIEMEHTbl TEOPUM MHOXKECTBA M MATEMaTHYECKOM JIOTMKU. TeopeTHKO-MHOXKECTBEHHbBIE



NPEJCTAaBICHU MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTWKH M IpejiaratoT Haubosee
YHHUBEPCAIbHBIA A3BIK, OOBEAMHSIONIMNA BCE pasfesibl MaTeMaTHKH U €€ MPUJIOKEHUS, OHH
CBSI3bIBAIOT Pa3Hble MAaTEMaTHUYECKHE NUCLUIUIMHBI U UX NPWIOKEHHUS B €IUHBIX NPUHIUIAX.
[TosToMy BaXHO JaTh OOYYaIOUIMMCS BO3MOXXHOCTb HMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK COBPEMEHHOM MaTeMAaTHKM M HCIOJb30BaTh €ro sl BBIPAKEHUS CBOUX MBICIEH.
CrnenoBarenbHO, IPUUMHON POOIEMBbI MATEMATHKH SIBJISIETCS TO, YTO HayKa JIOJKHA IPUHOCUTH
eil mpu3HaHUEe CTPOroi OOOCHOBAHHOCTH M CJIEJOBAHUS OINPEACIICHHBIM MPaBUJIaM MOCTPOCHUS
JI0Ka3aTeIbCTB. 3HAKOMCTBO C 3JEMEHTAMHM MAaTEMaTHYECKOW JIOTHMKH CIOCOOCTBYET Pa3BHTHUIO
JIOTHYECKOTO MBIIUICHHUSI 00yUYaIOIMXCsl, TO3BOJSIET UM CTPOUTH CBOU PACCYXKACHUS Ha OCHOBE
JIOTHYECKUX MPaBui, (POPMUPYET HABBIKU KPUTUUECKOT'O MBIIIIJICHUS.

B yuebHOM Kypce «Anrebpa M Hadajgo MaTEeMaTHYECKOTO AaHAIM3a» 3aJ0KEHBI OCHOBBI
MaTeMaTHYECKOr0 aHaIMn3a, LEeIU KOTOPBIX 00ecneunBaoT (OpMUPOBAHNE METOAOB MOCTPOCHHS
MOJICJIell CUTyalluM, HUCCIEJOBAaHMS STUX MOJEIEeH C MOMOIIBI0 anredpsl yCTPOHCTBA H
MaTEMaTHYECKOI0 aHalu3a, COOTBETCTBYIOLIUX pe3yjbTaTaM. Takue 3ajaHus BIUIETEHBl B
KaX/IbIi pa3esn mporpaMMel, MOCKOJIBKY BECh MaTepHuaj ydeOHOro Kypca IMIMPOKO MCITIONIb3YEeTCs
JUId pelleHus MpUKIaAHbIX 3anad. l[lpum onpeneneHuM pas3inyHbIX IPAKTUYECKUX 3adad
oOyyaromuecsi HaONIOJAIOT 3a pa3BUTHEM, YMEHUE BBIUTH 3a paMKd (QOPMaJIbHOCTH,
abcTparupoBarh, HCHOJB30BATh AHAIOTHI0, OOCYXIaTh U KOHKPETU3UPOBATh BOIPOC.
JleaTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB DELICHMs MPUKIAJAHBIX 3a7ad 3aBepLIacTCs B
nporecce M3y4eHusi Bced TeMbl y4eOHOro Kypca «Ajiredpa W Hayajlo MaTeMaTHYECKOTro



COJAEP)XAHUE OBYUEHUA

10 KJIACC

Uuc/ia ¥ BEIYMC/IeHUA

ParuoHanpHble umcia. OOBIKHOBEHHbIE W JIeCATHYHBIE APOOW, IPOLIEHTHI,
beckoHeuHble TiepuoAuUeckre Apobu. IIpuMeHeHre ApoOeil W TIPOLEHTOB /ISt
peleHus MPUK/IaJAHbIX 3a/lau U3 Pa3/IMYHbIX OTPAc/ier 3HaHUU U peasibHOU >KU3HU.

HevictBuTenbHble 4yucaa. PaljMoHanbHble UM MppaLMOHaJbHbIE UMCIIA.
Apudmerrueckue onepanquud C  JAeUCTBUTE/NbHBIMU  udcCIaMU. Mogayunb
JeNCTBUTE/ILHOTO YKC/Ia U ero CcBoucTBa. [Ipub/KEHHbIE BBIUKCIEHUS, TTpaBUIa
OKpYTJIeHHs, MPUKK/KA U OLIeHKa pe3y/ibTaTa BbIUMC/IeHUM.

CreneHb C 1esibiM [OKasareneM. buHom HeroToHa. Ncnosnb3oBaHue
noaxozsierd (POpMbl 3alMUCKU [eHCTBUTEIbHBIX YUCE /1Ji PellleHus] MPaKTUYeCKUX
3a/1a4 U npe/iCTaB/eHus JaHHbIX.

ApudmeTrueckuii KOpeHb HaTypaabHOM CTeNeHU U ero CBOMCTBa.

CreneHb C palMOHA/JbHBIM [IOKa3aTejieM U €€ CBOWCTBa, CTeNeHb C
JIeCTBUTE/TbHBIM TTOKa3aTesieM.

Jlorapudm uuncna. CpouictBa Jorapudma. [lecsiTuuHble W HaTypaJibHbie
norapu@mel.

CuHyC, KOCMHYC, TaHT'€HC, KOTaHIeHC YMC/I0BOr0 aprymeHrta. ApPKCUHYC,
APKKOCHMHYC U apKTaHT'€HC YMCJIOBOTO apryMeHTa.

YpaBHeHus U HepaBeHCTBA

TokzecTBa U TOXKIECTBEeHHbIe TpeoOpa3oBaHus. YpaBHeHHWe, KOPeHb
ypaBHeHus. PaBHOCW/IbHbIE YpaBHEHUS] U ypaBHeHHUs-Cle[CTBUS. HepaBeHCTBO,
pellleHre HepaBeHCTBa.

OcCHOBHbBIE METO/IbI PellleHus 1[e/IbIX U APOOHO-pal[OHA/ILHBIX YpaBHEHUHN U
HepaBeHCTB. MHOrousieHbl OT OJHOUW TepeMeHHOW. [leneHue MHOrousieHa Ha
MHOTowieH ¢ ocratkoM. Teopema be3sy. MHorouieHsl C  Lje/IbIMU
Ko3(ppuumentamu. Teopema Buera.

[TpeoOpa3oBaHusl UMCIOBBIX BhIpa)KeHUM, CO/lepXKallluX CTereH! U KOPHU.

VppauuoHanbHbie ypaBHEHUs. OcCHOBHbIE MeTO/Ibl pelLieHust
VppalMOHaIbHbIX YPaBHEHUM.

[Toka3aTenbHble ypaBHeHUs. OCHOBHbIE METO[bl pelleHHs I0Ka3aTelbHbIX

ypaBHEHUM.

[TpeoOpa3oBaHue BbIpayKeHUM, COZieprKalluX JorapudMbl.

Jlorapugpmurueckue ypaBHeHHs. OcCHOBHBbIE MEeTO/bI peleHust
norapu(pmMuyeckux ypaBHeHUM.

OcHOBHBIE TPUTOHOMETPUUYECKHE (bopMy b [Tpeobpa3oBaHue

TPUTOHOMETPUUECKUX BbIpa’KeHU. PellileHrie TPUTOHOMETPUUECKUX yPaBHEHU.

PerieHue CUCTeM JIMHeWHBIX ypaBHeHUM. Marpuija CUCTeMbl JTUHEHHBIX
ypaBHeHuU. OrnipefieuTenlb MaTpylibl 2X2, ero reoMeTPUYeCKU CMBICT U
CBOMCTBA, BBIUMC/IEHWE €r0 3HAaUeHUsl, TIPUMEHeHue Ompefie/iuTe s /sl pPelleHust
CUCTeMbl JIMHEUHBbIX ypaBHeHUM. PellleHWe TNpUKIaAHBIX 3a7ad C TOMOIIbIO
CUCTeMbl JIMHEWHBIX ypaBHeHWU. VccnegoBaHWe TOCTPOEHHOW MoOJed C
TIOMOILIbI0 MaTPUL] U OTIpe/le/TUTe eu.



[TocTpoeHne MaTeMaTHUeCKUX MOJesel peajibHOW CUTyal[dd C TMOMOLbIO
yPaBHEHUU U HepaBeHCTB. [IpymeHeHVe ypaBHEHUM W HEPaBEHCTB K pEILIeHUI0
MaTeMaTHUeCKUX 3a/au W 3a/ay U3 pa3/IuuHbIX oOjacTeli HayKu W peabHOU
JKUA3HU.

DyHKIMU ¥ rpapuKu

OyHKIMS, Ccrocobbl 3a7aHus (GYHKIWHM. B3anMHO oOpaTHble GYHKIUH.
Komno3uruss  dyukumid. I'paduk ¢yHKOmMM. OnemeHTapHble TpeoOpa3oBaHUs
rpamMKoB (QyHKLIMM.

Ob6nacTh orpefiesieHHsI U MHOXKeCTBO 3HaueHud ¢GyHKumd. Hymu dyHKOmM.
[TpomeXyTKH 3HAaKOMOCTOSTHCTBA. YéTHbIe M HeUéTHbIe (DyHKIMU. [lepuoanueckue
¢dyHkuu. TIpoMexXyTKu MOHOTOHHOCTA (YHKLUU. MakKCUMyMbl YU MUHHUMYMbI
dbynkuyu. Hanbosibiilee ¥ HauMeHbllee 3HaueHUs1 QYHKIIMU Ha TIPOMEXKYTKe.

JIuHeliHass, KBaZipaTUUHas U [JPOOHO-TMHeWHass (QYHKIUU. OJjieMeHTapHOe
WCCJleJOBaHKe U MOCTPOEHHE UX TPa(UKOB.

CreneHHast (DYHKLWS C HaTypaabHbIM U 1|e/bIM MOoKa3aTesnem. Eé cBouicTBa U
rpaduk. CBoiicTBa W TpadMK KOpPHS N-OM CTereHW Kak (PyHKIMM oOpaTHOMU
CTereHU C HaTypa/ibHbIM [TOKa3aTeJieM.

[Toka3aTenbHass U jorapudmuyeckas (PyHKUUW, UX CBOUCTBA M rpaUKHu.
Vcnionb3oBaHue rpavkoB (OYHKIMM AJ1s1 pellieHus] ypaBHeHUM.

TpuroHomeTrpuueckass OKDY>KHOCTb, OIpejie/ieHue TPUTOHOMETPUUEeCKHUX
(YHKIMI YMCIOBOTO apryMeHTa.

@yHKIMOHA/IbHbIE 3aBUCUMOCTH B peajibHbIX [MpoleccaXx U SBIEHUSX.
['padpyiku peasibHbIX 3aBUCUMOCTEN.

Havyana maTeMaTH4eCKOro aHaaus3a

[TocnemoBaTenbHOCTH, CHOCOOBI 3ajjaHusi TocC/jefoBaTenbHOCTel. Metog
MaTeMaTU4yecKou VH/TYKLIWU. MOHOTOHHBIE u OrpaHHUYeHHbIe
roce0BaTeIbHOCTU. VICTOpUSI BOBHUKHOBEHUSI MaTeMaTHUYeCKOro aHaju3a Kak
aHasm3a 6eCKOHeUHO MaJlbIX.

ApudmMeTrueckasi U reoMeTpruueckasi mporpeccuu. beckoHeuHo yObIBaroiias
reomerpuueckasi nporpeccusi. Cymma 6eckoHeuHO yObIBarolileii reoMeTpruuecKou
rporpeccu. JIMHeNHbIN U SKCIOHEeHLMaIbHbIM pocT. Yucio e. @opmysia C/I0XKHBIX
npoueHToB. Vcrnosb3oBaHWe TIPOTPeCCHU [Jid  pellleHus peabHbIX 3ajau
MIPUKJ/IAJIHOTO XapakTepa.

HemnpepbiBHbIe (YHKIMMA W UX CBOUCTBA. TOYKM pa3pbiBa. ACHUMITOTHI
rpadukoB (QyHKUMM. CBOMCTBAa (PYHKUMU HeNpepbIBHBIX Ha OTpe3ke. Meton
VHTEpPBAJIOB [i/Isl pelleHus] HepaBeHCTB. [IpymeHeHUWe CBOWMCTB HeIpepbIBHBIX
(GyHKUUM A1 pelleHus 3a/1au.

[TepBasi 1 BTOpasi npou3BogHbIe PyHKLMKU. OnpesiesieHre, TeOMEeTPUUECKUN U
(hU3MUYeCKUM CMBICT NPOXU3BOAHOM. YpaBHEHHEe KacaTe/bHOU K rpauKy (QyHKIUU.

[IpousBogHble  3/emMeHTapHbIX  (yHKUuWA.  [Ipou3BogHas  CyMMBl,
TpOU3Be/IeHUs], YaCTHOTO Y KOMIO3ULIUU (DYyHKLIUIA.

MHo>xecTBa H JIOTHKA

MHOXecTBO,  omepalid  HaJ  MHOXeCTBaMM U UX  CBOWCTBA.
Huarpammsbl Ditiepa—BenHa. [IpumeHeHne TeOpeTUKO-MHOKECTBEHHOI'O arirapara



AJId OIMMCaHUSA ped/IbHBIX ITPOLEeCCOB U HBJ'I@HHFI, IMpy pelieHnr 3aa4 U3 APYyrux
yI—IEGHbIX rnpeaMeToB.

Onpe,qeﬂeHI/Ie, Teopemad, CBOMCTBO MaTeMaTUUeCKOro O6'beKTa, cj1eaCTBUE,
A0Ka3dTe/IbCTBO, PABHOCUJIbHBIE YDABHEHUS.

11 KJZTIACC

Yuc/ia ¥ BBIYMCIEHUS

HarypanbHble u 1jenble urcia. [IprMeHeHre MPU3HAKOB AEJIUMOCTH Le/bIX
ynces, HauOosblui o0k aenurens (manee — HOJI) u HauMeHblllee oO0iiee
kpatHoe (ganee — HOK), ocraTkoB o moay/to, anroputma EBkavga /st peleHus
3a/lau B LieJIbIX YMUC/Iax.

KomruiekcHble umcia. Asrebpaniueckas ¥ TpPUTOHOMeTpUUecKas (HOpPMEI
3aMMCU KOMIUIEKCHOTO uucia. ApudMeThueckre orepaldv C KOMIUIEKCHBIMU
yrcsiaMu. V300pakeHHe KOMITIEKCHBIX UHCeT Ha KOODPJWHATHOW TIIOCKOCTH.
®opmysa MyaBpa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO yucaa. [IpruMeHeHue
KOMIJIEKCHBIX YUCe [/1s1 peleHust (PU3nueCcKrux U reOMeTpUUeCcKrX 3a/1au.

YpaBHeHUsA U HepaBeHCTBA

CucrtemMa U COBOKYIHOCTb YpaBHEHHWM U HepaBeHCTB. PaBHOCH/IbHBIE
CUCTEMbI U CUCTEeMBbI-CJIe[|CTBUSI. PaBHOCU/IbHbIE HEDABEHCTBA.

OTbop  KOpHeli  TPUTOHOMETPUUECKUX  ypaBHEHUA C  TIOMOIIbIO
TPUTOHOMETPUUECKOM OKPY>KHOCTHU. PellleHre TPUroHOMeTpUUeCKHUX HepaBEeHCTB.

OCHOBHbIe METOZbl pelIeHWs TOKa3aTelbHbIX U  JIOrapu(MUYeCcKUX
HepaBeHCTB.

OCHOBHBIE METO/IbI pellieHUs1 UPPALMOHaIbHbIX HEPABEHCTB.

OCHOBHbIE METOJbl pelIeHHs CUCTEeM U COBOKYMHOCTEM palMOHa/bHbIX,
VppalMOHaIbHbIX, TOKA3aTe/bHbIX U JJOTapu(PMUUECKUX YpaBHEHUM.

YpaBHeHUs1, HepaBeHCTBA Y CUCTEMBI C ITapaMeTpaMH.

[I[puMeHeHue  ypaBHeHUM, CUCTEM UM  HEPaBeHCTB K  PeLIeHHUI0
MaTeMaTMUeCKUX 3a/lad W 3a/lay W3 pa3/IuuHbIX obsacTeli HayKu W peabHOU
)KWU3HU, UHTEpIIpeTalius MoJyueHHbIX pe3y/bTaToB.

DyHKUUU ¥ rpaPuKu

I'paduk kommo3uimu GyHKIMH. ['eomeTprueckrie o0pa3bl ypaBHEHUN W
HepaBeHCTB Ha KOOPAWHATHOM TJIOCKOCTH.

TpuroHomeTpuueckue QyHKI[MH, UX CBONCTBA U IPa(UKHU.

['paduueckrie MeTOAbl pellleHUsi ypaBHEHWW W HepaBeHCTB. ['paduueckue
MeTO/bI PelleHUs 3a/jau C TTapaMeTpaMu.

Wcnonb3oBanve rpa@uKoB (QYHKLWKW [Ji HKCC/IeJOBaHUSI TMPOLIECCOB U
3aBUCHMOCTeN, KOTOpble BO3HUKAIOT TIPU peIIeHrH 3a7iau U3 APYTUxX y4ueOHBIX
rpeiMeTOB U peaTbHOM XKU3HMU.

Hauana MaTeMaTHueCcKOro aHa/amn3a

[IpyMeHeHMe MPOM3BOAHOU K MCC/IeJ0BaHUIO (PYHKLIMM Ha MOHOTOHHOCTh U
KCTpeMyMbl.  HaxoxkzieHue  Haubosblllero W HauWMeHbIIIEro  3HaueHui
HeTpepbIBHOM (DYHKI[MW Ha OTpe3Ke.



[TpumeHeHUe TIPOW3BOJHON [JI1 HaXOXKJEHUsl HaWIyudlllero pelieHusi B
TIPUK/IAZHBIX 3ajlauax, [Jjs Orpejie/ieHUsi CKOPOCTH W YCKOPeHMsi TIpoliecca,
3a/laHHOTO (hOpPMYJIOW WU TPa(PUKOM.

[TepBooOpa3Hasi, OCHOBHOe CBOMCTBO TiepBOOOpa3HbIX. I[lepBooOpa3sHbie
yjieMeHTapHbIX QyHKIWH. [IpaBuia HAX0XKJeHUS TIepBO0Opa3HbIX.

Wurerpan. 'eoMeTprueckuii CMbIC/ MHTerpaia. Beruncienue onpezienéHHOro
yHTerpasa 1o gopmyne HetoToHa-JIeliOHUIA.

[TpumeHeHUe WHTerpasa [AJisd HAaXOXKAeHUs TIUIollajeld TJIOCKUX ¢uryp u
00BEMOB reOMeTPUUECKUX TeJl.

[Ipumepsl pelieHnd  guddepeHLUaNbHbBIX yYpaBHEHUW. MaTreMaTtuueckoe
MO/le/IMpDOBaHue peasibHbIX TIPOLIECCOB C TIOMOIbI0  AuddepeHIuanbHbIX
ypaBHEHUM.

IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIIET O
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJ/IBTATDBI

1) rpakJaHCKOr0 BOCTIUTAHUSA:

cchOopMHPOBAHHOCTh TPAXK/IAaHCKOH TO3UI[MK 00y4JaroIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO  UjeHa  PpOCCHMCKOro  o0ilecTBa,  TIpeJCTaBleHUE O
MaTeMaTUYeCKUX OCHOBaxX (PYHKI[MOHUPOBAHUS Pa3/IMUHBIX CTPYKTYP, SIBJIeHUH,
TIpoLieAlyp TpakAaHckoro obiectBa (BbIOOpPHI, OMpPOCHI W APYroe), yMeHHe
B3aUMO/IEICTBOBaTh C COLIMA/IbHBIMA WHCTUTYTAMM B COOTBETCTBUU C UX
GyHKUIMSMY U Ha3HAUeHUeM;

2) NaTPUOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTb POCCUMCKOW T'Da)K/]JaHCKOW WJI@EHTUUHOCTU, yBaXKeHUs K
TIPOIIIJIOMY M HaCTOSIIeMy POCCHUMCKOW MaTeMaTUKH, [JeHHOCTHOe OTHOIleHue K
JIOCTHYKEHUSIM POCCHUUCKHUX MaTeMaTHKOB M POCCUMCKON MaTeMaTUueCKOM ITKOJIbI,
WCTIO/Ib30BaHUe 3TUX [IOCTW)KEHWM B [APYIMX HayKaX, TeXHOJOorusix, cdepax
9KOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HaHMWe JYXOBHBIX 1IeHHOCTel pOCCUICKOro Hapofia, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHHsS, 3TUUECKOTO T0Be/IeHHs, CBSI3aHHOI'0 C MPAKTUUYeCKHUM
TpUMeHeHrueM [IOCTH)KeHUN HayKu U JesiTelbHOCTbI0 YUuéHOT0o, OCO3HaHWe
JIMYHOTO BKJ/Ia/la B TIOCTPOEHNE YCTOMUMBOTO OYYII[EeTo;

4) 3CTeTHYeCKOro BOCITUTAHMS:

JCTeTUUeCKOoe OTHOIIIeHWe K MUDY, BKJOuUas 3CTETUKYy MaTeMaThUueCcKuX
3aKOHOMepHOCTel, 00BeKTOB, 3a/jau, pelleHnl, pacCy>K/[eHHH, BOCIIPUUMUUBOCTh
K MaTeMaTUueCKUM acrieKTaM pa3/InuHbIX BUJIOB UCKYCCTBa;

5) pu3nUeCcKoro BOCIIMTAHMS:

chOpMUPOBAHHOCThL yMEHHUsI TPUMEHSTh MaTeMaThuyeCcKhe 3HaHUS B
WHTepecax 37I0pPOBOT0 ¥ 6e3011acHOro oOpasa >KM3HU, OTBETCTBEHHOE OTHOIIIeHHE K
CBOEMY 37I0pPOBbIO (3/10pOBO€ THMTaHWe, COA/aHCHPOBAHHBIA pEeXHUM 3aHATUN U



OT[bIXa, peryJ/sipHasi (pr3uyeckas akTUBHOCTD), (pyU3nueckoe COBepIIeHCTBOBaHUE
TIPU 3aHSTHUSX CIIOPTUBHO-03/J0POBUTEIBHOM esITeTbHOCThIO;

6) TPyAOBOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HaHWe I1|eHHOCTU TpYyAoao0usi, UHTepeCc K
pas3MuHbiM  cepam  TIPOeCCUOHATLHOM  [IeATeIbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW W e€ TIPUIOKeHUSIMH, YMeHHe COBepIlaTh OCO3HAaHHBIM BBLIOOD
Oyayiiei mipodecCMd U peanu30BbIBATL COOCTBEHHBbIE >KU3HEHHbIE IJIaHbl,
TOTOBHOCTb U CIIOCOOHOCT K  MareMaTH4ecKoMy  0Opa3oBaHUIO U
caMo00pa30BaHUI0 Ha TIPOTSHKEHWM BCeH JKU3HU, TOTOBHOCTb K AKTUBHOMY
Yy4aCTUIO B PellieHUH NPAKTAYeCKUX 3aJjay MaTeMaTUJyeCKOM HarpaB/IeHHOCTH;

7) 3K0JI0TUYEeCKOro BOCITUTAHMSA:

Cc(hOpMHUPOBAHHOCTb  3KOJIOTUUECKOW  KY/JIbTypbl, TIOHMMaHUEe BJIUSHUSA
COLIMaTbHO-9KOHOMHUYECKUX TIPOLIeCCOB Ha COCTOSIHHE TIPUPOJHOW U COLMA/bHOU
cpeJibl, 0COo3HaHMe T/100abHOr0 XapakTepa 3K0JI0rMUeCcKUX Mpo0sieM, OpreHTals
Ha TIpUMeHeHWe MaTeMaTUueCKUX 3HaHWM [Jid pellleHWs 3a7ad B objactu
OKpY>Karoll[ed Cpefibl, IJIaHUPDOBAaHWE TIOCTYMIKOB W OLIEHKA WX BO3MOXXHBIX
MOC/eICTBUN [/ OKPY>Katolllel Cpe/ibl;

8) HeHHOCTH HAYYHOr0 NMO3HAHUSA:

c(hOpMHUPOBAaHHOCTb MHMPOBO33DEHUs, COOTBETCTBYIOLLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKu W OOIeCTBEHHOM  TIPAaKTHKH, TTOHWUMAaHUe
MaTeMaTUUYeCKOW HayKh Kak C(epbl ue/ioBeuUeCKOu [esiTe/IbHOCTU, STAaroB eé
pa3BUTUSL U 3HAUMMOCTU [Jid PpAa3BUTUSI LIMBWU/IM3ALIUM, OBJafleHUe S3bIKOM
MaTeMaTUKU Y MaTeMaThueCKOW KyJbTypOM KaK CpeJCTBOM TO3HAHUSI MUPa,
TOTOBHOCTh OCYIIECTBJISAITb TPOEKTHYHD U HCC/Ie[0BaTe/bCKyHO esiTeTbHOCTh
VHJUBU/ya/IbHO U B TPyTIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATbDI

ITo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE yueOHbIe /eHCTBHUS
Bba3oBblie jioruueckKue efiCTBUA:

BBISIB/ISITh M XapaKTepPU30BaTh CYIeCTBEHHbIE MPU3HAKM MaTeMaTU4eCKHUX
O00BEKTOB, TIOHATHM, OTHOIIEHWM MeXJy TIOHATUAMU, (POPMYTHUPOBAThH
onpejie/ieHUs] IOHSITUM, YCTaHAB/IMBATh CYLLIeCTBEHHbIM MPU3HAK K/IaCCU(UKALWH,
OCHOBaHWUSI /1J1s1 000011[eHUs U CPaBHEHUs], KPUTEPUU TTPOBOAMMOI0 aHa/In3a;

BOCTIpUHUMATh,  (OpPMy/HMpOBaTh W MpeoOpa3oBbIBaTL  CYKAEHUS:
yTBep/UTe/IbHbIe U OTpULiaTe/IbHbIe, eIMHUUHbIe, UaCTHbIE U 00I11e, YCIOBHbIE;

BBISIB/ISITb MaTeMaTUYeCKUe 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTHUBOPEYUs
B (hakTax, AAHHBIX, HAOMIOIEHUAX W YTBEP)KAEHUSX, TpeJjiaraTb KPUTEPUH IS
BbISIB/IEHUS] 3aKOHOMEPHOCTEH 1 TIPOTUBOPEUNl;

JleflaTb BBIBOJbI C WCIIOIb30BaHWEM 3aKOHOB JIOTUKH, [eJYKTUBHBIX U
VIH/[YKTUBHBIX YMO3aK/IF0UeHUM, YMO3aK/JIF0UeHWH 10 aHaJIOTUY;

MPOBOAUTL CaMOCTOSITe/TbHO /I0Ka3aTe/IbCTBa MaTeMaTUYeCKUX yTBepP KIeHUn
(TpsiMble ¥ OT NPOTHUBHOTO), BbICTPAaMBaTh apryMeHTALUI0, PUBOIUTh TIPUMEpHI U
KOHTPIpUMepbl, 000CHOBBIBATh COOCTBEHHBIE CYK/€HUS U BBIBO/IbI;



BbIOMpaTh Crocob pelieHWss yueOHOW 3aauM  (CpaBHHMBATh HECKOJIBKO
BapUAHTOB  pellleHus, BbIOWpaTh Haubosiee  TOAXOAAIIUN C  YUETOM
CaMOCTOSITe/TbHO BblJie/IeHHBIX KPUTEPHEB).

Ba3oBble ucc/ieioBaTe/IbCKHe IefiCTBUS:

WCII0J/Ib30BaTh BOMIPOCHI KaK UCC/Ie/loBaTe/IbCKUI MHCTPYMEHT TTO3HaHUsl,
dbopMynMpoBaTh  BOMpOCH,,  (UKCHpYIOIWe  TPOTHBOpeuue,  mpobiemy,
yCTaHaB/MBaTh MCKOMOe UM JaHHOoe, (OpMHpPOBaThb TUIOTe3y, apryMeHTUpPOBaThb
CBOIO MO3ULIUI0, MHEHUE;

TPOBOIUTh CAMOCTOSITENIbHO CIVIAHUPOBAHHBIM 3KCTIEPUMEHT, MCCIejloBaHHe
10 YCTAHOBJ/IEHHWIO 0COOEHHOCTEeM MaTeMaTHUUeCKOTro 00beKTa, sIBJIeHus], PoIiecca,
BBISIBJIEHUIO 3aBUCUMOCTeH MeXXTy 00beKTaMH, SIBJIEHUSIMH, TTPOLieCCaMu;

CaMOCTOSITe/IbHO (OopMy/TUpOBaTh 0000I[eHHsT W BBIBOJBLI 10 pe3y/bTaTaM
TIPOBeJEHHOTO  HAOMIOZIeHUs,  WCC/Ae/IOBaHUs, OIeHWBAaTh  JIOCTOBEPHOCTH
TI0/TyUeHHBIX Pe3y/IbTaTOB, BEIBOIOB M 0000IIIeHN ;

TPOTHO3WPOBATh BO3MO)KHOE pa3BUTHE TIpollecca, a TakKXKe BbIJBUraTh
TIPe/INI0/I0’KEeHNSI O er0 PAa3BUTUU B HOBBIX YC/IOBUSIX.

Pa6oTa c uHdopmarmeii:

BLISIBJIATh JIe(ULIMTHI MHGOPMAIMH, JaHHBIX, HEOOXOJUMBIX [/Is1 OTBETa Ha
BOIIPOC U JIJIsI pellieHus 3a/jauH;

BbIOMpATh MH(POPMALIMIO U3 UCTOYHHKOB Pa3/IMUHBIX TUIIOB, aHA/IM3UPOBATh,
CHUCTEeMaTU3UpOBaTh W MHTEPIPEeTHUPOBaTh HWHGOPMAI[MIO pa3/MuHbIX BHUIOB U
dhopM npescTaB/ieHUs;

CTPYKTYpUPOBaTh WHGMOpPMaIlUio, TpeJCTaB/saTh €€ B pa3luuHbix (opmax,
W/ITFOCTPHUPOBATh IrpacdruecKu;

OLIeHUBATh Ha/[E>KHOCTD vH(popMaLu 1o CaMOCTOSITE/TLHO
chopMyTMPOBAaHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHUBEPCA/TbHbIE YueOHbIe JeHCTBHUS

Ooenmue:

BOCIIPUHUMATh U (POPMY/TMPOBaTh CY>K/I€HUs] B COOTBETCTBUU C YCIOBUSIMU U
1[eIIMA  OOII[eHus], SICHO, TOYHO, I'PaMOTHO BbIpaXkaThb CBOIO TOUKY 3DeHUs B
YCTHBIX U TIMCbMEHHBIX TEKCTaX, /laBaTh IMOSICHEHUS MO XOAY PpeLleHUs 3a/auu,
KOMMEHTHUPOBATh MOyYeHHbIN pe3y/bTarT;

B Xofie 00CyXZIeHUsl 3a/laBaTh BOMPOCHI TI0 CYII[eCTBY OOCYKIaeMOU TeMbl,
npobsieMbl, pelllaeMOM 3ajJjlauM, BbICKA3bIBaThb H/eH, HalleJleHHble Ha TOMCK
pelleHusi, COMOCTaB/SATh CBOM CYXAEHUSI C CYXXAEHUSIMU [APYIUX YUYaCTHUKOB
Jiasiora, oOHapy)KMBaTh pa3/idurde M CXOJCTBO IIO3ULMH, B KOPPEKTHOH ¢opme
(hopMy/MpPOBaTh Pa3HOIJIACUSI, CBOM BO3PaKeHMUS;

Mpe/ICTaB/IsATh pe3y/bTaThl PellleHUs 3a/lauu, SKCIepyuMeHTa, WCCae0BaHuUs,
TIPOEKTa, CaMOCTOSITe/TbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C YUETOM 3ajau
TIpe3eHTaly ¥ 0COOEHHOCTe! ayIUTOPUM.

Pery/saTHBHBIE YHHUBEpPCA/IbHbIE yUeOHbIe AefiCTBHS
Camoopranusanus:



COCTaB/IATh I/IaH, a/IFOPUTM peIleHUs 3a/jauM, BLIOMpaTh CIIOCO0 peleHust ¢
YyUETOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTHPOBATh BAPHUAHTHI PEILIeHUH C yUETOM HOBOM MH(MOPMAIHH.

CaMOKOHTPO/Ib, SMOI[HOHA/IbHbIH MHTE//IeKT:

B/aJieTb  HaBbIKAMM  II03HABATe/LHOM  pediekcd  KakK  OCO3HAHUS
COBEpILAeMbIX [JeHCTBUM W MBICUTEBHBIX MPOLECCOB, UX Pe3y/bTaTOB, B/IAJeTh
criocobamMM CaMOIIPOBEPKHM, CAMOKOHTPOJISI TIpOIlecca W pe3ysbTaTa pelleHus
MaTeMaTHUeCKOH 3a/au;

TIpeJIBU/IeTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IPU PEILeHUM 3ajlauH,
BHOCHUTb KOPPEKTUBEI B [1eAT€/IbHOCTh HA OCHOBE HOBBIX 00OCTOSITE/LCTB, JAAHHBIX,
HaM/IeHHBIX OIINOOK, BbISB/IEHHBIX TPYHOCTEH;

OLI€EHWBATh COOTBETCTBHE pe3y/ibTaTa L[e/Id U YCJIOBUSIM, O0BSICHSTb TPUUHHBI
JOCTW)KEHUS] WK HeIOCTWKEeHUsI pe3yJIbTaToOB JesATelbHOCTUA, HaXOAUTh OIIMOKY,
JlaBaTh OLIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHas AeATe/IbHOCTD:

MOHKMMAaTh U WCMO/Ib30BaTh MPEUMYIIIECTBA KOMAaHJHOW W WHUBHAYa/TbHOU
paboThl TIpM  peIlleHuH yueOHbIX 3a/ay, TPUHUMATh [ieJlb COBMECTHOU
JesSTe/IbHOCTH, IIJIAHMPOBATh OPraHM3allii0 COBMECTHOM pabOoThHI, pacripefessTh
BUZIbI paboT, JOroBapvBaTbCsA, OOCYXKZAThb TMPOLECC W pe3y/bTaT paboThl,
00600111aTh MHEHMSI HECKOJIbKUX JIFO1eH;

yuacTBOBaTh B TPYIIOBLIX (hopMax paboThl (00Cy>KaeHMs, 0OMeH MHEHHH,
«MO3TOBbI€ INTYPMbl» W HHbIE), BBIMOMHATL CBOK YacTb pabOThl U
KOOP/IMHUPOBaTh CBOU [I€MCTBHMsS C [APYrMMM UjeHaM{d KOMaH/bl, OL€HWBATb
KauecTBO CBOEro BK/Iajia B OOIWM MPOJYKT MO KPUTEPUsIM, COPMYIUPOBAHHBIM
yuaCTHUKAMH B3aUMO/I€HCTBYSI.

INMPEAMETHBIE PE3YJ/IbTATHI

K koHily oOyuenusi B 10 Kijacce 0O0yJarOmuics TIOMYYUT CJIeIyIOIHe
TIpeIMeTHBbIe Pe3y/IbTaThl TI0 OT/ebHBIM TeMaM pabouell MporpaMMbl yueOHOTO
Kypca «Arebpa ¥ Hauajia MaTeMaTHUeCKOT0 aHa/Ih3ax:

Yuc/ia ¥ BBIUMC/I€HUA:

CBOOO/JHO OMEepUpOBaTh IOHATHUSMH: pPaIJUOHA/TLHOE YHCI0, OecKoHeuHast
repyuofiyyeckas poOb, TIPOLIEHThI, MppalOHa/IbHOEe UHC/I0, MHOXXEeCTBa
palMOHAaIbHBIX U 1eUCTBUTE/IbHBIX YUCEI, MOJY/b JeUCTBUTE/ILHOTO UNUC/Ia;

TPUMEHSTh JApoO0M M TPOLeHTbl /i pellleHds TPUKIaAHbIX 3aJau M3
pa3/IMYHbIX OTpac/e 3HaHWW U pealbHOM YKU3HU;

TIPUMEHSITb TIPUOIKEHHBIE BBIUKCIEHUS], TIpPaBUIa OKPYT/IeHUs], TIPUKUIKY U
OLIEHKY pe3yJ/ibTaTa BbIUWC/IeHUH;

cBOOOZIHO OMEpUpOBaTh TIOHATHEM: CTeTleHb C I[eJIbIM  IT0Ka3aTesieMm,
WCII0/Tb30BaTh MOAXOASIIYI0 (POPMY 3aMuCH [eHdCTBUTENbHBIX YUCE AJ1s1 pelleHus
MpakTUUeCKHX 3ajiau ¥ Tpe/|CTaB/IeHUs JaHHbIX;

cB0OO/IHO OMeprpoBaTh TMOHATHEM: apu(MeTUUeCKHi KOpPeHb HaTypa/bHOU
CTereHwu;

CBOOO/IHO OTIePHPOBATh MMOHATHEM: CTENEeHb C pal[OHAIbHBIM IT0Ka3aTesIeM;



cBOOOIHO OIEepUpPOBaTh TIOHATUSAMU: JIOTapU(PM UHCIa, [eCATHUYHbIE WU
HaTypaJjbHbIe JIorapuMsbl;

cBOOO/IHO OTEpPUpPOBaTh TMOHSATHUSIMH: CUHYC, KOCHHYC, TaHT€HC, KOTAHT'€HC
YMCIOBOTO apryMeHTa;

OMNepupoBaTh MOHATHUSAMU: apKCUHYC, apKKOCHHYC W apKTaHTeHC YMC/IOBOTO
apryMeHTa.

YpaBHeHus 1 HepaBeHCTBaA:

cBOOO/IHO OTepHpOBaTh TOHATHSIMHU: TOXIECTBO, YpaBHEHHE, HepaBeHCTBO,
PaBHOCWJIbHbIE YDABHEHUS U YPaBHEHUsI-CJIe[ICTBUS, PABHOCU/IbHbIE HEPaBEHCTBa;

TIPUMEHSTb pa3/MuHble MeTOZbl pelIeHUs PpalMOHa/JbHBIX U ApPOOHO-
palMOHa/bHbIX yPABHEHWM, TIDUMEHSITb METOJI WHTepBaJOB [Jid pelleHus
HEpaBeHCTB;

cBOOO/IHO OIEepUpOBaTh TOHATUSMU: MHOTOWIEH OT OJHOW TepeMeHHOMH,
MHOTOW/IeH C LeJbIMU KO3(PdHULMeHTaMy, KOPHM MHOrOWIeHa, MPHUMEHSTh
Jle/leHre MHOTOuU/lIeHa Ha MHOTOYIeH C OCTaTKoOM, TeopeMy be3sy u Teopemy Bueta
J/1s1 pelleHus 3azay;

cBOOOIHO ~OMEpUpOBaTh IMOHSATHUSIMU: CHCT€Ma JIMHEWHBIX YpaBHEHUH,
MaTpulla, OMpeJe/nuTe/lb MaTpPULbl 2 X2 W €ero reoMeTpUUeCKUd CMBICT,
WCIIO/Ib30BaTh CBOMCTBA oOmpefenuTenss 2 X 2 [ BbIYMCIEHUS €ro 3HauyeHus,
TPDUMEHSITh  OMpPEAEJUTEeNIN [IJI1  PeLleHUs] CUCTeMbl JIMHEeWHbIX YypaBHEHWU,
MO/JIe/TMPOBaTh peasibHble CUTYAllMU C MOMOILBbI CUCTEMbI JTMHEWHBIX YPaBHEHUM,
WCC/IeJ0BaTh TMOCTPOEHHbIE MOZENU C TOMOLbI MaTpul] U OmpeJe/uTeseun,
VIHTEpIIPeTUPOBATh MOyUYeHHbIN pe3y/bTarT;

WCIO/b30BaTh CBOMCTBA JIEMCTBUM C KOPHSMHU /i1 TipeoOpa3oBaHUs
BbIpa)keHUM;

BBITIO/THATE TIPe00pa30BaHus UMC/IOBBIX BHIDAKEHHUH, COZiepsKalliX CTETIeHH C
palMOHaIbHBIM TTOKa3aTeseM;

WCII0/1b30BaTh CBOKMCTBA norapu@moB ISt nipeoOpa3oBaHus
norapudMUUeCcKux BblpakeHUM;

cBOOO/IHO OMEpPUpPOBaTh TOHATUSAMH: HWppPALIMOHA/IbHbIE, TIOKa3aTebHbIE U
norapvumuyeckre ypaBHeHHUs], HAXOJUTb UX PeLleHHUs C TIOMOILbI0 PABHOCUIbHBIX
repexo/ioB WX OCYIeCTBJIsIsI MPOBEPKY KOPHeM;

TIPUMEHSITh OCHOBHbIe TPUTOHOMeTpUuYeckre (hopMmyJibl /i/isi TipeoOpa3oBaHus
TPUTOHOMETPUUECKHX BbIPaXKEHUH;

cBOOOIHO  OIEepUpOBaTh TIOHATUEM: TPUTOHOMETPUUECKOe ypaBHEHUe,
NIPUMEHSATb  HeoOxogumble  (GOPMyJbI  [iI1  pelleHHds OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YDaBHEHUU;

MO/IeTMPOBaTh peasbHble CUTyalluM Ha s3blKe aireOpbl, COCTaB/ISTh
BbIpa)KEHHUsl, ypaBHEHUs, HepaBeHCTBAa [0 YCJIOBUIO 3a/laud, MCCAe[0BaTh
TIOCTPOEHHbIe MOZIe/TH C UCITO/Tb30BaHWEM arirapara anareophbl.

DyHKIMU U rpaduKu:

cB0OO/IHO OTIepHpOBaTh MOHATHUSAMU: (PYHKIIUS, CIIOCOOBI 3a7iaHus (HYHKIUH,
B3aMMHO oOpaTHble GYHKIUM, KOMMO3WNus GyHKUWN, rpaduk QyHKIMY,
BBITIOTHATE 3/IeMeHTapHbIe TTpeoOpa3oBaHust rpadyKoB (HyHKIIN;



cBOOOIHO OTepypoBaTh IMOHATHSAMH: 00/71aCTh OIpe/iesieHUus] U MHO>KeCTBO
3HaueHUM QYHKLUU, HYJIU PYHKLWH, MPOMEKYTKU 3HAKOTIOCTOSIHCTBA;

cBOOOIHO oOmepupoBaTh TIOHATHSMU: UETHbIE W HEUETHble (GYHKIUH,
repuoAyeckrie (PyHKLMM, TPOMEXYTKM MOHOTOHHOCTH (DYHKI[MH, MAaKCUMYMbI U
MUHUMYMbI (DyHKIIUM, Haubosiblllee W HauMeHblllee 3HaueHWe (QYHKIMM Ha
TIPOMEXKYTKE;

cBOOO/IHO OTepUpOBaTh MOHATUAMU: CTerleHHass QYHKIMS C HaTypa/bHbIM U
LeJIbIM [OKa3aTesieM, IpaUK CTeeHHOW (PYHKUWU C HaTypaJbHbIM M LieJIbIM
ToKa3artesieM, rpauK KOpHS N-OM CTereHW KakK (PYHKIMU OOpaTHOM CTereHd C
HaTypa/JbHbIM MOKa3aTeseMm;

OrepypoBaTh TIOHSTUSMU: JIMHEeWHasi, KBaZlpaTUuHasi U ApPOOHO-TMHelHast
(yHKLMY, BBITIOHSATD 3/IEMEHTapHOe UCC/ie[JOBaHUe U MOCTPOeHKe UX rparKOB;

cBOOO/IHO OIEepUpPOBATh TOHATHSMU: TIOKa3aTeabHass WM Jioraprudmuueckas
(yHKIMY, WX CBOWCTBA U TpaduKW, MCIOJb30BaThb WX TpaQuUKU s pelleHust
yPaBHEeHUH;

cBOOO/IHO OIEpUpPOBaTh TOHSATHSMU: TPUTOHOMETPHUYECKasi OKPY>KHOCTh,
onpejie/ieHUe TPUTOHOMETPUYECKUX (PYHKLIMU UKUC/IOBOTO apryMeHTa;

WCIO/b30BaTh Tpauku (QYHKOUM [JisS  UCC/Ae[OBaHUsI TMPOLECCOB U
3aBUCHMOCTeN TIpY peIlieHny 3afiau U3 APYTrux y4eOHBIX TMpeJMeTOB U peanbHOMN
JKU3HU, BbIpaXkaThb ()OPMyJiaMH 3aBUCUMOCTU MEX/Y BeJIMUMHAMUY;

Hauana MaTeMaTH4eCcKOro aHa/am3a:

cBOOO/IHO OTEpPUpPOBaTh TMOHATHSAMHU: apudMeTHUecKass M TreoMeTpuuecKas
riporpeccusi, 6eCKoOHeUHO yObIBaroIjasi TeOMeTprUUecKasi IIPOTPeccHsi, TMHeUMHbIN U
5KCIMOHEHIMaIbHbIM POCT, (hDOpMYyJia CJIOXKHBIX MPOLIEHTOB, UMEeTh MpeACTaB/leHHe
O KOHCTaHTE;

WCIIO/Ib30BaTh MPOrPeCcCUy [Jis pelleHusi peabHbIX 3a/au MPUKJIaJHOTO
XapakTepa;

cBOOO/IHO OTIepHPOBATh MOHSATHUSIMU: TTOC/IeJOBATE/ILHOCTD, CITOCOOBI 3alaHUS
roc/e0BaTeIbHOCTEM, MOHOTOHHbIE M OrpPaHUWYEHHbIE [0C/e[0BaTe/IbHOCTH,
MOHMMAaTh OCHOBBI 3apO’K[EHWSI MaTeMaTMUYeCKOro aHajqv3a KaK aHaau3a
O0eCKOHeYHO MaJIbIX;

cBOOO/IHO OTIEPUPOBATh MOHATHSMU: HeTIpephIBHBIE (DYHKI[UH, TOUKH pa3pbiBa
rpadyka (GyHKLUM, aCUMIITOThI Tpaduka QyHKLINY;

cB0OOIHO oOrMepupoBaTh TOHATHEM: (GYHKIUS, HerpepbiBHAs Ha OTpe3Ke,
TIPUMEHSITh CBOMCTBA HETPePbIBHBIX (PYHKLWU [1J151 pelleHus 3a/ay;

cBOOOIHO OIMepupoBaTh TIOHATUSMH: TiepBas U BTOpas TMPOU3BOJHBIE
(dyHKIMY, KacaTenbHas K rpauKky QyHKIWY;

BBIUMC/ISITh MPOM3BOJHbIE CYMMbI, MPOW3BeJEHUs, YaCTHOTO U KOMIIO3UL[UU
IBYX (DYHKIMH, 3HaTh TTPOU3BO/IHbIE 3/IeMEHTAaPHbIX (DYHKLIUM;

WCIO0/Ib30BaTh T€OMETPUYECKUA U (PU3NUECKUM CMBIC/ TPOU3BOJHOU [/Is1
peleHus 3azay.

MHo)XecTBa M JIOTHKA:

cBOOOZIHO  OMepupoBaTh  TOHATUSIMHM: MHOKECTBO,  Omepaldd  Haj
MHO>KeCTBaMU;



HCIIOJ/IB30BATH TEOpETI/IKO-MHO}KeCTBEHHHﬁ dIiriapaT AJid OITMCAHHA ped/IbHBIX
rmponeccos 1 HBHGHHﬁ, IMpH pelieHny 3a4a4 U3 Apyrux y‘—IE6HbIX IIpeaMeTOB;

CB060,Z[H0 onepupoBaThb IIOHATUSAMM: OIIpeaesieHre, TeopeMd, YPdaBHEHUEe-
c1eacTBue, CBOMCTBO MaTeMaTUUeCKOro OG'I)EKTa, [A0Ka3dTe/IbCTBO, PABHOCHUJ/IbHBIE
YPaBHEHHA U HEPABEHCTBA.

K xonry obyuenuss B 11 K/acce oOyyaromuiics TIO/NyUWT CJIeAYIOIHe
TIpeIMeTHBbIe Pe3y/IbTaThl TI0 OT/eNbHBIM TeMaM pabouell MporpaMmbl yueOHOTO
Kypca «Asrebpa ¥ Hauajia MaTeMaTHUUeCKOT0 aHa/Ih3ax:

Uuc/ia ¥ BBIUMC/I€HUA:

cBOOOZIHO OmepupoBaTh TOHATUSMH: HaTypaJbHOE U I[eJIoe  YHCIIO,
MHOJKeCTBa HAaTypaJ/IbHbIX M Le/IbIX 4uCeJs, UCTIO/Ib30BaTh IPHU3HAKU [1eJIUMOCTU
tensix uncen, HO v HOK HaTypanbHbIX uncesn Ajs pelleHus 3a4ay4, IPUMeHAThb
anroputm EBkiva;

cBOOOIHO OIepUpOBaTh TIOHATHEM OCTAaTKa II0 MOJYJ/IIO, 3allkChIBaTh
HaTypaJibHble YUC/la B Pa3/IMYHbIX TTO3ULMOHHBIX CUCTEMAaX CUUC/IEHNS;

cBOOOIHO OTEpUpOBaTh TIOHATUSMU: KOMIIJIEKCHOE YHCI0 W MHO>KEeCTBO
KOMIIIEKCHBIX UHCeJI, TIPeJCTAB/IATh KOMIUIEKCHbIe UKC/a B anreOpanyeckor u
TPUTOHOMETPUUECKOM (popMe, BBITIOMHATh apudMeTUUecKre omnepalud C HUMU U
n300pa)kaTh Ha KOOP/IMHATHOM TIJIOCKOCTH.

YpaBHeHus 1 HepaBeHCTBaA:

cBOOO/IHO OMEpPUpPOBaTh TOHATUSAMH: HWppPALIMOHA/IbHbIE, TIOKa3aTebHbIE U
norapu(muuecke HEpaBeHCTBA, HAXOJUTb WX pelIeHusT C TOMOIIbIO
PaBHOCUJ/IbHBIX T1€PEeX0/0B;

OCYIIeCTB/ISAITh OTOOp KOpHEH TIpU  pellleHWH TPUTOHOMETPUUYECKOTO
ypaBHeHUs;

cBOOOIHO oOmepupoBaTh TIOHATUEM TPUTOHOMETPHUUECKOe HepaBeHCTBO,
TIPUMEHSATb  HeoOxogumble  GOPMyJbI  [iI1  pelleHHdss OCHOBHBIX  THIIOB
TPUTCOHOMETPUUEeCKUX HEPaBeHCTB;

cBOOO/IHO OTIEPUPOBATh TOHATHSMU: CHCTEMAa W COBOKYITHOCTh YpaBHEHUH U
HepaBeHCTB, PABHOCUJIbHbIE CUCTEMbI U CUCTEMBI-C/Ie[ICTBUS, HAXOAUTh PelleHus
CUCTeMbl U COBOKYITHOCTEW paljMOHabHBIX, UPPALlMOHA/IbHBIX, TT0KAa3aTe/bHbIX U
norapu(pmMuyecknux ypaBHeHUM U HEPaBEHCTB;

peLiaTth paLyOHaJIbHbIe, vppalvOHaJbHbIe, roKasaTe/ibHble,
norapumuyeckue UM  TPUTOHOMETpUUECKHMe ypaBHEHUs] W  HepaBeHCTBa,
cojeprkallye MOAY/IU U IapaMeTphbl;

MPUMEHSITh Tpauueckre MeTO/bl AJ1s1 PellleHUs] YypaBHEHHUM U HepaBeHCTB, a
TakKJKe 3a/1ay C rapamMeTpamy;

MO/IeTUPOBaTh peasibHble CUTyalliM Ha s3blKe anreOpbl, COCTaB/ISTh
BbIpa)KeHUsl, YpaBHEHUs, HepaBeHCTBA U MX CUCTEMBbI [0 YCJIOBUIO 3a/auy,
WCC/Ie[JOBaTh TIOCTPOEHHbIE MOJIeJId C HWCIIO/Ib30BAaHWEM arfapara airebpel,
VHTEpIIPeTUPOBATh MOJyYeHHbIN pe3ybTarT.

DyHKIMU U rpaduKu:

CTPOUTH TpaUKU KOMIIO3ULMU (YHKIMKA C TIOMOLIbI0 3JIEMEHTapHOTO
WCCJIeJOBAHUSI U CBOMCTB KOMITO3ULIMU ABYX (PYHKLIUM;



CTPOHUTB

reoMeTpuueckve 0o0pa3bl ypaBHeHMM U  HepaBeHCTB Ha

KOOp,Z[HHaTHOﬁ ITJIOCKOCTH,

cBoOOHO

yHKIMH;

OIIepupoBaATb  INOHATHUAMMU: Fpaq)I/IKI/I TPUT'OHOMETPHUUECKHUX

IIPUMEHSATDb (bYHKI_[I/II/I 4JId MOJAEe/IMPOBdAHUMA MW HCC/I€J0BaHHA PeEa/IbHBIX

IrmpoLeccos.

Hauasia MaTeMaTH4eCKOro adHajau3a:

HCII0J/Ib30BATh IIPOMU3BOJHYIO AJId NCC/Ie0BAHHUA q)YHK]_II/II/I Ha MOHOTOHHOCTbB
" 3KCTPEMYMBEI;

HaXOJHWUTb HauOo/bIlIee ¥ HaMMEeHbIIlee 3HaueHHs qJYHKI_[I/II/I HereprBHOﬁ Had

OTpe3Ke,

HCII0/Ib30BATh IIPOM3BOAHYHO [MJId HAXOXAEHHWA HAWIyUlIero pelieHusa B

IMPpUKJIAAHBIX,

orpejeneHust
rpacdukKom;

cBoOOHO

B TOM UYHC/Je COLMaJbHO-3KOHOMUUECKUX, 3ajlauax, /s
CKOPDOCTM W YCKOpeHMsi Tipoliecca, 3a/laHHOro (opMyJsion WIu

orepyupoBaTh TOHSTUSIMU: TlepBooOpasHasi, Ormpe/le/IEHHBIM

VHTerpaj, HaxXOoAWTh TepBoOOpa3Hbie 37eMeHTapHbIX (QYHKIUNA U BBIUUC/IATH
uHTerpas no (gopmyse HetoToHa-J1eiibHUIIa;

HaXO/IUTh TIIOL[A/IU TVIOCKUX (GUTyp U 0OBEMBI TeJl C TIOMOII[bI0 UHTerpasa;

VMeTb Tpe/iCTaB/ieHre O MaTeMaTMUueCcKOM MOJeJIMpOBaHUM Ha TpUMepe
cocTapyieHus audepeHIMaIbHbIX YPaBHEHUH;

pelliaTh TIPUK/aJiHble 3aJjaud, B TOM UMCJ/ie COLIMA/IbHO-9KOHOMUUECKOTO U
(h13MUeCKOro xapakTepa, Cpe/iIcCTBAMHA MaTeMaTAYeCKOr0 aHaIu3a.

ITPOBEPAEMBIE TPEBOBAHHUSA K PE3Y/IbBTATAM OCBOEHUSA

OCHOBHOM OBPA30OBATEJ/IbHOM ITPOI'PAMMAbBI

10 K/TACC
Kop .
npoBepsieMoro IIpoBepsiembie npejMeTHbIE Pe3y/IbTaTbl 0CBOEHUs 0CHOBHOH
o0pa3oBaTe/IbHOM MPOrpaMMBbI CpPe/JHero oo0iero o6pa3oBaHus
pe3y/ibTaTa
1 Uucsia U BBIYMCTIEHYS
1.1 OneprpoBarb MOHATHSIMU:  pallMOHaJbBHOE M JIeWCTBUTENIbHOE  YMCIIO,
0OBIKHOBEHHaAsI U JIeCITUUHasi IpOo0Ob, TPOLIEHThI
1.2 BrimonHaTe apumeTHUeCcKre oreparjuu C paLoHaLHBIMU u
JeMICTBUTE/IbHBIMU YN C/IaMU
1.3 BbirosiHATE  TIpUO/MDKEHHBIE BBIYMCIEHHS, HWCIIO/B3Yys TPaBUIA OKPYTJIEHMUS,
JlenaTh NPUKUJKY U OLIeHKY pe3yJ/IbTaTa BIYMC/IeHUN
1.4 OmnepupoBaTth MOHATUSMU: CTeleHb C 1ieJIbIM T0Ka3areseMm, cTaHAapTHas opmMa
3aMycy [IeMCTBUTE/ILHOTO YMC/Ia, KOPeHb HaTyPa/JbHOU CTeleHH; UCIO/Ib30BaTh
nojxoAsduyro  ¢opMy 3amucu  JelCTBUTE/NbHBIX YMCen [JJid  peLleHus
MpaKTUYeCKUX 3a/lau U Ipe/iCTaB/IeHUs JaHHbIX
1.5 OrnepupoBarh MOHATUAMU: CUHYC, KOCUHYC U TaHI'€HC IIPOM3BOJIBHOIO YIJIA;
WCII0/Tb30BaTh 3aMyCh TPOM3BOJBHOTO yria uepe3 oOpaTHble TPUTOHOMET-
puyeckue QyHKIMU
2 YpaBHeHUsl U HepaBeHCTBA
2.1 OrnepupoBarh TMOHATUAMU: TOXKAECTBO, ypaBHEHUe, HepaBeHCTBO, lieJioe,




parioHaIbHOe, MppaLoHaTbHOe ypaBHEHWE, HepaBeHCTBO,
TPUTOHOMETPHUYECKOe YPaBHEHHe

2.2 BeirosiHATE  TIpeoOpa3oBaHUsl TPUTOHOMETPUUYECKMX BBIPDAKEHWH U pellaTh
TPUTOHOMETPUUYECKHEe YPaBHEHUsI
2.3 BeirosiHATE  TIpeoOpa3oBaHMsl  1e/bIX, pALMOHANBHBIX W HMPPAlMOHAIbHBIX
BBID&KEHMM W  pelllaTb OCHOBHbIe THUIIBI [leJIbIX, palMOHalbHBIX U
VIppaLMOHA/IbHBIX YPaBHEHUU U HEPaBEHCTB
24 IIpuMeHATL ypaBHeHUs U HepaBeHCTBA /I pelleHus MaTeMaTUueCcKuX 3ajady v
3a/]au M3 pa3/IMuHBIX 00/1acTell HAYKU U pealbHOW >KU3HU
2.5 MopenvpoBaTb peasbHble CHUTyalMd Ha s3blke anareOpbl, COCTaBJISATH
BbID&)KEHMS], ypaBHEHHsl, HepaBeHCTBa I10 YCJIOBUIO 3a/jaud, UCC/IeloBaTh I10-
CTPOEHHbIe MOZEe/H C MCTOIb30BaHKEeM arapara aareopbl
3 @DyHKIMU U TpaduKu
3.1 OmnepupoBaTh TOHATHAMHU: (YHKUUs, criocobel 3afaHusi (yHKUWH, 0071acTh
orpezie/ieHUsI U MHOXXeCTBO 3HaueHWM (yHKIUM, rpaduk (yHKUWH, B3aWMHO
obpaTHbie QYHKIUU
3.2 OnepupoBaTh MOHATUSIMM: YETHOCTb U HEUETHOCTb (YHKLMH, HyIU (YHKLIUY,
IIPOME)XYTKH 3HAaKOIOCTOSIHCTBA
3.3 Vicnonb3oBathk rpaUku (PyHKLMM [J1s1 pellieHysl ypaBHEeHUH
3.4 Crtpoutb M uMTaTh rpaduKy JUHEWMHOW (YHKLMH, KBaJpaTUYHOU (YHKLUY,
CTereHHOM (PYHKLIMU C LeJIbIM [T0Ka3aTesieM
3.5 Vcnonb3oBate rpaduky  (QyHKIOMA [ UCCAEJOBaHMS  TPOLECCOB U
3aBUCUMOCTeH TIPY pelleHny 3aJau U3 APYrux yueOHBIX MpeMeTOB U pearbHOM
)KU3HH, BbIpa)XaTb (JOPMy/IaMHy 3aBUCUMOCTU MeX/ly BeJTMYMHAMU
4 Hauana maTemaTH4yeCcKoro aHaausa
4.1 OnepupoBaTh  MOHATHUSIMU:  TIOC/€[0BAaTeNbHOCTb,  apudMeTHuUecKass |
reoMeTpHUuecKas IIporpeccuu
4.2 OmnepupoBaTh  MOHATHAMHU: OeckoHeuHO  yObIBaromasi TreoMeTpHuecKast
nporpeccusi, CcyMMa 0eCKOHeUHO yObIBaroIeil reoMeTpHUUeCKOr IPOrpeccuu
4.3 3ajaBaThb MOC/Ie/I0BATeIbHOCTY PA3/IMUHBIMU CIIOCO0aMHU
4.4 Wcnonb30BaTh CBOMCTBA IOC/I€[0BaTebHOCTEN W IPOTPECCUN [/Isl pelleHUs
peasIbHBIX 3a7a4 NPUK/IaHOTO XapakTepa
5 MHoO)XecTBa U JIOTUKa
5.1 OrnepupoBath MOHATUAMU: MHOXKECTBO, OIlepaluu Haj, MHOXKeCTBaMU
5.2 Vcrnonb30BaTh TeOPeTHKO-MHOKECTBEHHBIM anrapaT [jis ONKWCaHWS peabHbIX
TIPOLIECCOB U SIBJIEHUM, TIPY PellleHnH 33/iau U3 APYTHUX yueOHBIX MPeMeTOB
5.3 OrniepupoBarth OHATUAMMU: OIpeje/ieHue, TeopeMa, C/Ie[ICTBUe, J0Ka3aTe/J1bCTBO
11 K/TIACC
Kop .
npoBepsEMOrs IIpoBepsiembie npe/MeTHbIE Pesy/IbTaTbl 0CBOEHUsA 0CHOBHOH
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpPe/JHEero o0iero o6pa3oBaHus
pe3y/ibTaTa
1 Uucsia U BBIYUCTIEHYS
1.1 OrnepupoBarth MOHATUAMU: HaTypajbHOe, LjeJI0e YMC/I0; UCTI0/Ib30BAaTh IIPU3HAKU
JleTMMOCTH LieJIbIX 4MCesl, pa3/io’KeHuWe YMCJIa Ha IPOCTble MHOKUTENW [/
peleHus 3a7a4
1.2 OrnepupoBarth MOHATHEM: CTelleHb C pallMOHa/IbHBIM [0Ka3areaeM
1.3 OnepupoBaTh TMOHATUSIMU: JorapudM uuC/Ia, [eCcITUYHble U HaTypasbHble
Jiorapu@mbl
2 YpaBHeHUs1 U HepaBeHCTBa
2.1 [TpuMeHsTh CBOWMCTBA CTereHU Ajisi TpeoOpa30BaHus BHIPAKEHH, ONIepHUPOBaTh




TIOHATUSIMU: TI0OKa3aTelbHOE YpaBHEHHWE M HepaBeHCTBO; pellaTb OCHOBHbIE
THIIbI [I0Ka3aTe/IbHbIX YPaBHEHUI U HepaBeHCTB

2.2 BemosiHATE  mpeoOpa3oBaHMs  BBIDAKEHWH,  COZepKal[UX  JIOrapu(MbI;
OTepyUpoBaTh TMOHATHSAMU: JorapupMUUecKoe YypaBHEHHe U HepaBeHCTBO;
pellaTh OCHOBHbIE TUIIbI JIOTAPU(PMUUECKUX YPaBHEHH U HEPaBEHCTB

2.3 HaxoguTts pelieHys IPOCTEMIIIMX TPUTOHOMETPUYECKUX HePABEHCTB

24 OneprpoBaTth NOHATUSIMU: CHCTeMa JIMHEMHBIX YpDaBHEHUMM U eé pellleHue;
VICII0/Ib30BaTh CUCTEMY JIMHEHHBIX YpDaBHEHUM [/Is1 peLleHUs IpaKTUYeCKuX
3a/a4

2.5 Haxogute pelieHysi NpOCTeMIIMX CHACTEM U COBOKYITHOCTEM pallOHa/IbHBIX
ypaBHEHUM U HEPABEHCTB

2.6 MopenpoBaTb peasbHbIe CHUTyal[dM Ha s3bIKe aareOpbl, COCTaBJISATH
BbID&KEHMS], yPaBHEHMs], HePaBeHCTBA U CUCTEMBI I10 YCJIOBUIO 3a/jauM, UCCIIef0-
BaTh MOCTPOEHHBIE MO/IEJTH C MICII0/Ib30BaHHMEM arllapaTa anreopsl

3 DyHKIMU U TpaduKu

3.1 OnepupoBaTb  MOHATUSIMM:  [epUOAUYECcKass  (PYHKLUS,  [POMEXYTKH
MOHOTOHHOCTA (YHKLMM, TOUKM 3KCTpeMyma (QYHKOUH, HauOosbliee W
HauMeHblllee 3HaueHUs: (QYHKIMM Ha TIPOMEXYTKe; MCIO/b30BaTh HX /IS
vcciejoBaHus PYHKLMU, 3a/JaHHON rpadkoM

3.2 OnepupoBaTh MOHATUSAMU: TpapUKU T[10Ka3aTe/[bHOM, JorapupMUUecKor u
TPUTOHOMEeTPHUYeCKnX (DyHKLMH; 1300pakaTb X Ha KOOPAMHATHOM IJIOCKOCTH
Yl MCTI0/1b30BaTh /ISl pellleH!s] YpPaBHEeHUU Y HepaBeHCTB

3.3 M300paxaTh Ha KOOPAWHATHOM TIOCKOCTU TPaUKUA JTUHEWHBIX YpaBHEHUN U
VICII0JIb30BaTh MX I PellleHUs] CUCTeMbI JIMHEVHBIX YPaBHEHUN

3.4 Vcnonb3oBate rpapuku  (QYHKUMNA A MCCAeOBaHUs  TPOLECCOB M
3aBUCUMOCTeH U3 IPYTUX yueOHbIX AUCHUTIIAH

4 Hauana maTemaTH4yeCckoro aHaausa

4.1 OnepupoBaTh TOHATUSIMU: HerpepbiBHAsi (YHKLMs, TPOU3BOJHAs (PYHKLUY;
WCII0/Ib30BaTh TeOMeTpUYeCKUid W (PU3NUYeCKUil CMbIC/I TIPOM3BOJHOU [is
peleHus 3a7a4

4.2 HaxoauTe mpou3BOAHbIE 3/1eMEeHTapHbIX (PYHKLUM, BBIUKCAATH MPOU3BOJHbIE
CYMMBI, IPOU3Be/IeHUs], YaCTHOTO (DYHKLUH

4.3 Vicnonb3oBaTh NPOU3BOAHYIO [/Is1 UCCIe[0BaHUS (PYHKL[MM Ha MOHOTOHHOCTb U
5KCTPEMYMbl, IPUMEHSTh pPe3y/bTaThl MCC/e/I0BaHUs K TOCTPOEHUIO rpauKoB

4.4 Ncrnionp3oBaTh IIPOU3BOAHYIO [JJIs1 HAXOXKAEHWS HaWIyulllero pellieHus B
TIPUKJ/IAJIHBIX, B TOM YHCJ/Ie COLMaTbHO-35KOHOMUYECKUX, 3a7,a4ax

4.5 OmnepupoBaTh  TOHATUSMU:  TepBoOOpa3sHass UM WHTerpas;  [OHWMAThb
reoMeTpUuecKui U Gu3nUYecKuil CMbICI UHTerpasa

4.6 Haxogute mepBooOpa3sHbie 37eMeHTapHbIX (YHKLHHM, BBIUMC/IATE WHTErpasl 10
dopmyne HetotoHa — JlelibHuIa

4.7 Pewiats rnpuk/iazHble 3a7auyd, B TOM UHKCJIe COLMAIbHO-9KOHOMUUYECKOIOo |
¢u3MUecKoro xapakrepa, CpeiIcCTBAMU MaTeMaTUYeCKOro aHaIn3a
ITPOBEPAEMBIE 3JIEMEHTBI COJAEPXAHUSA

10 KJIACC

Kop IIpoBepsieMbIH 3/IEMEHT COfiePKaHHUS

1 Uucsia U BBIYMCTIEHVS

1.1 ParrioHasbHble  uncsia. OOBIKHOBEHHble U JeCSITUYHbIe ApoOH, TIPOIeHTHI,

OeckoHeuHble TiepuoAnueckre apobu. ApudmeTHueckre omepaLydud  C
palMOHA/BHBIMUA  UMCJaM{,  1peo0Opa30BaHUsi  YKMCIOBBIX  BBIPAKEHHH.




[TpumeHenve pApoOeli W TPOLIEHTOB il pelleHus TPUKIAJHbIX 3a7ad U3
Pa3/IMYHbIX OTPac/ael 3HaHUW U peasibHOW JKU3HU

1.2 [HencrButenbHple  uMcia. PalnyoHanbHble W MppalMOHalbHble  UYMCIIA.
Apudmerrnyeckue orepanyyd C [eMCTBUTeIbHBIMU YWCTIaMH. [IprOmmKEHHbIE
BBIUMC/IEHUs, IIpaBWia OKpYIJIeHWs, TIPUKWJKAa M OLieHKa pe3y/bTara
BbIUMCJIEHUN

1.3 CreneHb C LiebIM MoKasaTesneM. CTaHAapTHas ¢popma 3arucH JeiCTBUTEIbHOTO
yncaa. Vcrnonb3oBaHue noaxofsiiell (opMbl 3alucy AeHCTBUTEIbHBIX YKCe
JJ1s1 pellleHyst TPaKTUYeCKUX 3a7,a4 Y NIpe/CTaB/IeHns] JaHHbIX

1.4 Apudmertnyeckuii KOpeHb HaTypaJbHON CTelleHu. [HencrBus C
apudMeTHUeCKUMU KOPHSIMU HaTypaJbHOU CTeleHu

1.5 CHHYyC, KOCMHYC U TaHI'€HC YWC/I0BOIO aprymeHTa. ApPKCUHYC, apKKOCHUHYC,
apKTaHreHC YKCI0BOr0 aprymMeHTa

2 YpaBHeHUs1 U HepaBeHCTBa

2.1 ToxxzecTBa ¥ TOXKJeCTBEHHbIe TIPeobpa30BaHus

2.2 [Tpeo6pa3oBanue TPUTOHOMETPHUYECKUX BBID&KEHUM. OcHOBHBIE
TPUrOHOMeTpUYecKue (opMyJibl

2.3 YpaBHeHue, KOopeHb ypaBHeHUs. HepaBeHCTBO, pellleHWe HepaBeHCTBa. Metoj
VIHTepBaJIOB

24 PemieHue 11e/bIX U APOOHO-PALIMOHA/ILHBIX YPABHEHHUI 1 HEPaBeHCTB

2.5 PerleHne vppaioHa/JIbHbIX YPaBHEHUU U HEPABEHCTB

2.6 PerieHre TPUrOHOMETPUYECKUX YPaBHEHUU

2.7 [IpumeHeHNe ypaBHeHMI M HepaBeHCTB K PellleHHI0 MaTeMaTH4eCKUX 3ajad U
3a/]au U3 pa3/IMuHBIX 00/1acTell HAYKU U pealbHOM >KU3HU

3 DyHKIMU U TpaduKu

3.1 dynkuus, cnocobsl 3aganus GyHKMU. ['paduk dyHKumu. B3anMHo obpatHbie
byHKIMM

3.2 Ob6mnacTb ompefiesieHUss ¥ MHOXKECTBO 3HaueHWi GyHKUuM. Hymu ¢yHKIu.
[TpomeKyTKM 3HaKONOCTOSIHCTBA. YETHBIE ¥ HeUETHbIe (PYHKLIUU

3.3 CreneHHasi (yHKIMS C HaTypalbHbIM U LiesbIM MoKa3aTeseM. Eé cBoiicTBa u
rpaduk. CoiicTBa U rpadMK KOPHsI -0l CTereHU

3.4 TpuroHomerpuueckass  OKpPY)XHOCTb,  OIlpefie/ieHHe  TPUIOHOMETPUYeCKUX
(GYHKLMK UMCI0BOrO apryMeHTa

4 Hauana maTemaTH4yeCckoro aHaausa

4.1 [TocnemoBaTenbHOCTH, CIOCOOBI 3a/laHUsS TIOC/e0BaTelbHOCTeH. MOHOTOHHBIE
110CJIe[J0BaTe/IbHOCTH

4.2 Apudmerryeckasi ¥ reomeTpuyeckass Tporpeccud. beckoHeuHO yObIBaroLast
reomeTpuyueckas nporpeccusi. Cymma 6eCKOHeYHO yObIBArOII[eld reOMeTpUUecKOon
nporpeccuu. PopMysa C/IOXKHBIX IIPOLEHTOB. Vcrnosb30BaHue Mporpeccuy s
pellleHus pea/lbHbIX 3a/ia4y NPUKJIaJHOrO Xapakrepa

5 MHoXXeCTBa U JIOTUKa

5.1 MHoxecTBO, oOIepalM Haj, MHOXecTBaMH. [luarpammel Ounepa — BenHna.
[IpumeHeHNe TeOpeTHKO-MHOXXeCTBEHHOI'O arrapara /il OIWCAHWsS peasbHbIX
TIPOLIECCOB U SIBJIEHUH, TIPY PellleHUH 33/iau U3 APYTHUX yueOHBIX MpeMeTOB

5.2 OrnpeiesieHue, TeopeMa, C/Ie/ICTBYE, J0KAa3aTe/IbCTBO

11 KVZTACC
Kop IIpoBepsieMbIH 3/IEMEHT COfiePXKaHHUSA
1 Uucsia U BBIYMCTIEHUS
1.1 HarypasnbHble U 1jesble yncsa. [Ipyu3Haky Je/IMMOCTH LieJIbIX YUCeT
1.2 CreneHs C panMoHaIbHbIM ITOKa3aresneM. CBOMCTBa CTelleHU




1.3 Jlorapudm uucsna. [lecaTuyHble U HaTypajbHble JorapuMbl

2 YpaBHeHUs1 U HepaBeHCTBa
2.1 [Tpeo6pa3oBaHue BbIpa)KeHUH, COJepPXKaIIMX J10rapruMbl
2.2 [Tpeo6pa3oBaHue BbIpa)KeHUH, COZiepKaIX CTEeNeH! C PaLOHAIbHBIM
TIoKasareseM
2.3 IIpyMepsl TPUTOHOMETPUYECKUX HepaBeHCTB
24 ITokasaTesibHble YpaBHEHUsI U HEPaBEHCTBA
2.5 Jlorapugmuueckue ypaBHeHHsl U HepaBeHCTBa
2.6 CucremMbl MHEHHBIX ypaBHeHuM. PeleHne IpUK/IafHBIX 33fad C ITOMOLIBIO
CUCTEMBI JIMHEWHBIX YPaBHEHU
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHA/IbHBIX YPABHEHNUH U HEPaBEHCTB
2.8 [IpumeHeHne ypaBHeHHM, CUCTEM U HEpPaBeHCTB K PeIIeHHI0 MaTeMaTU4yeCKUX
3a/1au ¥ 3a/1a4 U3 PA3/IMYHBIX 00/1aCTell HAYKU U peaybHOU XKU3HU
3 @yHKIMU U TpaduKu
3.1 @ynkuus. INepuoguueckre QyHKUMU. [IpoMeXyTKM MOHOTOHHOCTH (DYHKLIMH.

MakcuMyMbl ¥ MUHUMYMBI yHKIA. Haumbosiblliee ¥ HanMeHbIllee 3HaueHHe
(GYHKI[MM Ha IPOMEXKYTKe

3.2 TpuroHomeTpryeckre GyHKLIMK, UX CBOMCTBA U rPa(UKU

3.3 [TokasaTtenbHas U iorapudmMuyeckas QyHKIMY, UX CBOMCTBA U TpauKu

3.4 Vcnonb3oBanue rpadukoB (yHKLMNA [/s pelleHdsi YPaBHEHUM U JIMHEHWHBIX
cUcTeM

3.5 Wcnonb3oBanue rpa¢ukoB (yHKLUMM [/ UCCHAe[0BaHUS IPOLECCOB U

3aBUCHMOCTEH, KOTOpble BO3HMKAIOT TPH DEeIIeHUH 3afiay W3 JIPYTUX yueOHBIX
TIpeJMEeTOB U peabHOM KU3HU

4 Hauana MmaTemMaTH4eCcKoro aHaausa

4.1 HenpepbiBHble pyHKLMU. MeTOZ MHTEpPBasoB /i/1s pellieH!s] HepaBeHCTB

4.2 [TpousBoziHas pyHKUMU. ['eomeTpruecKuii ¥ Hr3UYeCKU CMBIC TPOM3BOIHOM

4.3 [Tpou3BosiHbIe 3/1eMeHTapHbIX (YHKLMN. POopMy/bl Hax0XeHHUs] NPOM3BOJHOU
CYMMBI, IPOU3Be/leHUs U YaCTHOTO (YHKLIUN

4.4 [IpuMeHeHMe TPOW3BOAHOM K MCCE[0BAaHMIO (DYHKL[MMI Ha MOHOTOHHOCTb U
SKCTpeMyMbl. HaxokzeHue HanOoJblero ¥ HauMeHbIIero 3HaueHus: (pyHKIUN
Ha OTpesKe

4.5 [IpumeHeHre TPpOM3BOJHOM [JI1 HaxOXXAEHWs HaWIyuyllero peLieHus B

NPUK/IAJHbIX 3a7ladyax, /sl Ompe/ie/ieHHus CKOPOCTH TIpoliecca, 3aJaHHOTO
dhopmyioit unu rpadkomM

4.6 [TepBoobpa3Hasi. Tabmuija nepBooOpa3HbIX

4.7 WuTerpan, ero reoMmeTpuueckrii U ¢pusnuecKruii CMbIC/I. BblurcieHue vHTerpaaa
1o ¢opmysie HetotoHa — JleiibHUIIa

IIPOBEPSIEMBIE HA EI'D I10 MATEMATHUKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATE/IbHOM
ITPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA30BAHUS

Ko o
DOBe H}ZMOI‘O ITpoBepsiemble TPeOGOBaHUS K NPeAMETHHIM pe3y/IbTaTaM 0CBOEHHUsI OCHOBHOM
pobep o0pa3oBaTe/IbHOM MPOrpaMMBbI CPe/Hero oo0iero oopa3oBaHus
TpeOOBaHUSA
1 Bnagenve merogamy J0Ka3aTenbCTB, a/TOPUTMaMH peIlleHUs 3afau; yMeHHe

¢dbopmynMpoBaTh U OMEepUpoOBaTh MOHATUSMU: OIpeJiesieHHe, akChOMa, Teopema,
C/le[ICTBHe, CBOMCTBO, MPU3HAK, /0Ka3aTe/bCTBO, PABHOCU/IbHbIE (POPMY/IUPOBKY;
NPUMEHSATh ¥MX; yMeHHe (opMynMpoBaTh o00paTHOe ¥ TPOTHBOMOIOXKHOE




yTBep)K/leHWe, TIPUBOAWTL TIPUMepbl W KOHTPIIPUMEPHI, HCII0/B30BaTh METO[
MaTeMaTH4eCKOW WHAYKLUWHW; TIPOBOJUTH [JOKa3aTe/bHble pAaCCYXAeHWs Ipu
pelleHnH 3ajau, OL|eHHWBaTh JIOTMUYECKYIO TIPAaBWJIBHOCTb PACCYXKJEHUM; yMeHUe
OlepupoBaTh MOHATUSMH: MHOXXECTBO, TIOJMHOXXECTBO, OIepaluu  Haj
MHO)KeCTBAMH; YMeHHe HCIO/Ib30BaTh TeOPeTUKO-MHOKeCTBEHHBIN arrapaT Jjist
OTMCAHUs peasbHBIX MPOLIECCOB U SIB/IEHUH U TIPY PellleHnH 3a/1ad, B TOM YKCIe U3
JPYruX yueOHBIX TIPeJMETOB; YMEHHe OIMepUpOBaTh MOHSATHSMU: rpad, CBSI3HBIMA
rpad, JepeBo, LUK/, rpad Ha MIOCKOCTH; yMeHUe 3aJlaBaTh U OMUCHIBaTh rpadbl
Pa3IMUHBIMU CI0COOAaMU; MCTIOIB30BaTh rpadbl NP peleHnH 3a/au

YMeHuve onepupoBaTh MOHATUAMU: HAaTypa/JbHOE UYUCIIO, Liejloe YKUCJIO, CTeleHb C
Lle/IbIM TI0Ka3aTesleM, KODeHb HaTypa/bHOW CTeleHW, CTelleHb C paljMOHa/bHbIM
ToKa3aTesieM, CTereHb C [eliCTBUTe/IbHBIM MT0Ka3aTesieM, Jorapudm uncia, CUHYC,
KOCHMHYC M TaHI'eHC IPOM3BOJIBHOIO YMCJ/IA, OCTATOK 10 MOZYJ/IIO, paljiOHabHOe
YMC/I0,  WppalMOHAJbHOE  YWC/I0, MHOKeCTBA  HATYpPaJbHBIX,  LleJIbIX,
palMOHa/bHbIX, [eUCTBUTENBHBIX UWCe; YMEHHe WCII0/Ib30BaTh IIPU3HAKU
JeTMMOCTH, HavMEeHBIIMK OOIIWi [e/uTenb W HauMeHbIlee oOIee KpaTHOe,
anroputM  EBxkyMzla 1npy  pelneHrMy  3a7ay;  3HaKOMCTBO  C pa3/IM4YHbIMU
MO3ULMOHHBIMM CUCTEMaMH{ CUYMC/IeHMS; YMeHHe BBINOJHATh BBbIUMC/IEHHE
3HaueHWH W TIpeoOpa30BaHUs BBIPDAKEHUM CO CTeNeHsMH | Jioraprudmamu,
npeoOpa3oBaHusi APOOHO-PALIMOHA/BHBIX BBIP@KEHHWM; yMeHHe OIepHUpoBaTh
TIOHATUSAMU: T10C/1e/I0BaTe/ILHOCTD, apumMeTHUecKas rporpeccus,
reoMeTpuueckas mporpeccusi, 0OecKOHeuyHO yObIBaroIlas reoMeTpuyeckKast
IIpOrpeccus; yMeHHue 3aZlaBaTh I10C/1e/l0BaTeJIbHOCTH, B TOM YHMCJIEe C ITOMOLLBIO
PeKyppeHTHbIX (hOpMyJ/I; YMeHHe OlepupoBaTh MOHATHSMU: KOMILIEKCHOE UKCIIO,
COIPSDKEHHBbIE KOMIUIEKCHbIe YMCJIa, MOAY/Ib U apryMeHT KOMIUIEKCHOI'O YMCIIa,
¢dopma 3amMcu KOMIUIEKCHBIX uucesn (TeoMeTpyhyeckasi, TPUIOHOMeTpHUYecKas
v anrebpanyeckasi); yMeTb TIPOM3BOAWTH apupMeTHUecKue [eHCTBUS C
KOMIIJIEKCHBIMA YMCJIaMH{; TIPUBOJWUTL IPUMephbl MCIIO/Ib30BAaHUS KOMIUIEKCHBIX
yucesI; ONepUupoBaTh MOHATUAMU: MaTpULia 2x2 U 3X3, onpejeuTe/b MaTPULIbL,
reOMeTpPUYeCKUH CMBIC/I OTIpe/ie/TuTelIs]

Ymenue  onepupoBaTh  IOHATHSIMM:  pallMOHa/IbHble,  HppaLMOHAJ/IbHBIe,
TI0Ka3aTesbHble, CTeleHHble, norapugpmuueckue, TPUTOHOMEeTpUYECKHe
yPaBHEHHsI W HepaBeHCTBA, MX CHUCTeMbl; YMeHHe OINeprupoBaThb IOHATHUSMU:
TOX/|ECTBO, TOXKJJECTBEHHOe TpeoOpa3oBaHue, ypaBHEHNe, HEPaBeHCTBO, CHCTeMa
ypaBHEHUH M HepaBeHCTB, PaBHOCWU/IBHOCTb YPaBHEHWI, HEPaBeHCTB U CHUCTEM;
yMeHHe pellaTb ypaBHEHHUsl, HePaBEHCTBA W CHUCTEMbl C TOMOLbI pa3IUYHbIX
NpUEMOB; pelliaTh YpaBHEHUs], HePaBeHCTBA U CUCTEMBI C TTapaMeTpOM; IIPUMEHSITh
ypaBHeHUsl, HepaBeHCTBa, UX CHUCTEMbI JJIs1 pelleHHsl MaTeMaTUUeCKUX 3ajay U
3a/lau U3 Pa3/IMUHBIX 00/1acTell HAYKW U pealbHOW >KU3HU

YMeHue orepypoBaTh MOHATUAMU: (PYHKLMS, YUETHOCTb (PYHKLMH, 1€PUOUYHOCTD
GyHKI[UM, OrpaHMYeHHOCTh (YHKLMKU, MOHOTOHHOCTh (YHKLUM, SKCTPEMyM
¢byHKLMM, Haubosblllee W HaWMeHbIlee 3HAaueHUs (PYHKIMM Ha TIPOMEXYTKe,
HeTipepbiBHasi (YHKLMS, acUMMTOThI rpaduka QyHKIUM, TiepBasi U BTOpas
MpPOM3BOJHast (PYHKLIUU, TeoMeTpUuYecKuii U (r3UuecKuid CMbICT TIPOW3BOHOMU,
nepBooOpa3Hasi, OMpefe/iéHHBI HMHTErpaj; yMeHWe HaXOAWUTb AaCHUMIITOTHI
rpa¢uka (yHKLMY; yMeHHWe BbIUMC/IATH TPOW3BOJHBIE CYMMBbI, NPOU3Be/EHUs,
YaCTHOTO ¥ KOMMNO3ULMK (YHKLMK, HAXOUTh YPaBHeHUe KacaTelbHOM K rpaduKy
(GyHKUMY; yMeHHe HaxOJWUTh TPOM3BOJHBbIE 5/eMeHTapHbIX (YHKLUW; yMeHHe
WCMO/b30BaTh  TMPOW3BOAHYI  [/Is1  WCC/IefioBaHUs  (DYHKLMM, HaXOOUThb
HauOOJbIIIMe ¥ HaUMeHbIIYe 3HaueHus1 GYHKIUM; CTPOUTH rpadKy MHOTOU/IEHOB
C WCIOJb30BaHMWEM  amrnapata MaTeMaTUueckoro aHaau3a; [PUMEHSTb
TIPOM3BOJIHYIO0 [UI1 HAaXO’K[EHHWs HaWIyylllero pellieHus B MPUKIAJHbIX, B TOM




YuC/ie COLMaNbHO-9KOHOMUUECKUX M (pU3MuecKux 3ajlayax; HaxO[UThb IUIOLAAN U
00BbEMBI (DUTYp C TIOMOLIBI0 MHTErpasa; MPUBOAUTh MPUMEPb MaTeMaTHUeCKOro
MO/Ie/IMPOBaHMsl C IOMOLLBI0 A depeHIManbHbIX YPaBHEHUH

YMeHHe OIepyupoBaTh TOHATUSMH: rpaduK QyHKOMM, obpaTHas QyHKOWS,
KOMIO3ULMST ~ (PYHKUMMA, JMHeWHass (QYyHKUMs, KBajpaThuyHas  (YyHKLUS,
paLyoHanbHass (YHKLUs, CTereHHass (YHKLMs, TPUTOHOMeTpUUYeCKHe (PYHKLIMH,
oOpaTHbIe TpPUTOHOMeTpHUYecKre (YHKIMHY, TIOKa3aTebHasi M JiorapupmMuueckast
GyHKUMY; yMeHHe CTpOUTh TrpaduKyd H3yUeHHbIX (PYHKLMH, BBIIOJHATD
npeobpa3oBaHusi TpadMKOB (YHKIMH, WCIIO/IB30BaTh TPAQUKH IS W3yUeHHUs
TIPOLIECCOB ¥ 3aBUCUMOCTEM, TTPY pelleHrH 3a/lad U3 IPYTUX Y4eOHBIX TpeAMeTOB
Y 3a7ay U3 peaslbHOW >KWU3HU; BbIpaKaThb (DOpPMyJilaMM 3aBUCHMOCTH MeXIYy
Be/IMYMHAMH; MCII0/Ib30BaTh CBOWCTBA U Trpapuku (yHKUMNA [ pelleHUs
ypaBHEHUH, HepaBeHCTB u 3a/1au
C mapameTpamMu; “300paXkaTh Ha KOOPAMHATHOW TJIOCKOCTH MHOJKECTBA pelLleHri
ypaBHEeHUH, HepaBeHCTB U UX CUCTEM

YMeHue pellaTh TEKCTOBbIe 33/lauM pa3HbIX TUIIOB (B TOM YMC/e Ha IMPOLIEHTHI,
JONMA ¥ 4YacTd, Ha [JBIKeHWe, paboTy, CTOMMOCTb TOBapOB W YCJIYT, HaJIOTH,
3amaun w3 0o0saCcTW  ympaB/ieHUsT JIMUHBIMA W CeMeWHbIMU  (rHaHCaMHM);
COCTaBJISATh BbIpa)KeHUs, ypaBHeHUs, HepaBeHCTBa
U UX CUCTeMbl MO YC/IOBUIO 3a[aud, MCC/Ie0BaTh IOMyYeHHOe pelleHue U
OL|eHMBaTh TPABJOINOAOOHOCTE pe3y/bTaTOB; YMeHHe MOZEeIMPOBaTh peasbHbIe
CUTyallud Ha s3bIKe MaTeMaTUKH; COCTaB/sATb BbIpa)KEHHUs, ypaBHEHMUS,
HepaBeHCTBAa U WX CHUCTeMbl MO YCJIOBMIO 3aJlaud, UCCe[0BaTh IMOCTPOEHHbIE
MO/JIeJI C UCTIOb30BaHWeM amrapara anreOpbl, MHTePIPeTUPOBaTh TOTyUeHHbIN
pe3y/bTar

YMeHue onepupoBaTh TOHATUSMH: CpefHee apudMeTHuUecKoe, MeJuaHa,
HauOosblllee ¥ HauMeHbIlee 3HAUeHWs, pa3Max, /UCIIepCHsi, CTaHAApPTHOe
OTK/IOHEHHe UHCJI0BOro Habopa; yMeHHWe W3B/IeKaTh, WHTEPIIPETUPOBATh
uH(pOpMaIMio, TIpeACTaBlIeHHYI0 B Ta0/iuIax, Ha /[AuWarpamMmax, Trpadukax,
OTPaKalIllyl0 CBOWCTBA peajbHBIX TMPOLIECCOB U $SIBJIEHWM; TIpe/CTaB/sTh
uH(pOpPMaLMIO C TOMOIBI0 TabiWL] W JUarpamMM; HCCIeAoBaTb CTaTUCTHUYECKHUe
JlaHHble, B TOM 4YHWC/e C MPUMeHeHHeM rpa(uueckux MeTOZ0B U 37eKTPOHHBIX
cpezcTB; rpaduuecKd HCC/IeI0BaTh COBMECTHble HAO/IOIeHHs  C TIOMOILBIO
JlyarpamMm pacCerBaHUsl ¥ IMHEMHOU perpeccuu

YMeHHe OrepupoBaTh TOHSATHSMH: CIyYallHbIM OMBIT W Coy4aiiHoe COOBITHE,
BEPOSITHOCTh ~ CJIy4allHOTO  COOBITHS; yMeHHe BBIUHC/SATh BEpPOSITHOCTb C
WCTIO/b30BaHMeM Tpauueckux MeTO/0B; IMPUMEHSTh (OpMYJibl CAOXKEHUs U
YMHOXXeHUSI BeposATHOCTel, (hopMyJTy TIOJTHOM BeposTHOCTH, (popmyny BepHyy,
KOMOMHaTopHble  (DakThl ¥ GOPMYJIbI; OLIEHMBATH BEPOSITHOCTH  PpeaybHbIX
coObITHI;  yMeHWe  OIepHUpOBaTh  TMOHATUAMH:  C/lydaiiHas  BeJIMUMHA,
pacripefie/ieHue BepOSTHOCTEH, MaTeMaThyecKoe OXKHJaHHWe, AUCIepCHsl U CTaH-
JlApTHOe OTK/IOHEeHWe CJIyyallHOM Be/JWYMHbL, (QYHKLUU paclipefiefieHusi |
IVIOTHOCTU PaBHOMEPHOIO, II0OKa3aTelbHOT0 M HOPMAa/lbHOTO pacIpezesieHU;
yMeHHe UCTO0/b30BaTh CBOMCTBA M3YUeHHbBIX pacIipeie/ieHU /1Sl pelleHus 3a/ay;
3HAKOMCTBO C TIOHSATHSIMH: 3aKOH OOJIBIIMX 4YKCes, MeTOAbl BBIOOPOUHBIX
WCC/IeJOBaHUIA; YMeHHe TIPUBOUTE TIPUMePHI ITPOSIB/IEHHS 3aKOHA OOJIBIINX YKCest
B TIPUPOJHBIX U OOIIeCTBEHHBIX SIBIEHUSX; YMEHUEe OIepUpOBaThb IOHATHSIMU:
CoYeTaHHe, IePeCTaHOBKA, YMCIO COYeTaHHH, UHCIO0 TepecTaHOBOK; OWHOM
HrpioToHa; ymeHWe TNpUMeHSTb KOMOWHAaTOpHble (AKTBI U PACCYKAEHUS [Jist
pelleHusl 3aJau; OLIeHWBaTb BEPOSITHOCTH peasbHBIX COOBITHIA; COCTaB/IAThH
BEPOSITHOCTHYIO MO/Ie/Ib U MUHTEPIIPeTUPOBATh M0JyYeHHBIN pe3y/bTar

YMeHue orepupoBaTh NOHSATHSIMMU: TOUKA, MpsMasi, IJIOCKOCTb, MPOCTPAHCTBO,




OTpe30K, J1y4, BeJIMYMHA YIJa, TJIOCKUWA YTroJi, [BYTPaHHBIA YroJj, TPEXTPaHHBIMU
yroJ, CKpellWBaroliecs IpsMble, Mapa/eNbHOCTh W TepreHJuKY/ISPHOCTb
NpsSAMbIX M IIJIOCKOCTEH, Yrojl MeXAy TMpsIMbIMH, Yrojl MeXAy TMpsaMod U
IJIOCKOCTBIO, YTOJl MeX[Y TJIOCKOCTSIMU, PacCTOSIHWE OT TOYKM JI0 IIOCKOCTH,
paccTosiHMe MeXJy TpSAMbIMM, PpacCTOsSTHUe MeXJy IUIOCKOCTSIMU; YMeHHue
VICTIO/Ib30BaTh MpH pellleHUH 3aJau M3yueHHble (DaKTbl ¥ TeOpeMbl TJIaHUMEeTPUH;
yMeHHe OLIeHMBAaTh pa3Mepbl OOBEKTOB OKPY)KAIOIIero MHpa; CTPOHUTH
MaTeMaTHuecKde MOJe/ld C TIOMOL[bI0 TeOMeTPUYeCKUX TMOHATHUN W BeJMUMH,
pellaTh CBsi3aHHbIe C HUMU MPaKTUUeCKUe 3a/jauu

10

YMeHHWe OmnepupoBaTh TMOHATHSAMH: IUIOIaAb QUIYph,, 00bEM  (Uryphl,
MHOTOTPAaHHUK, TIPaBU/bHBIA MHOTOTPAHHMK, CeUeHHe MHOTOTDaHHUKa, Kyo,
napasuiesieniune]i, TpusMa, NUpaMuja, ¢urypa U TIOBEPXHOCTb BpallleHus,
LWIMHAP, KOHYC, 1iap, cdepa, momagbs cdepsl, II0IIa4b [OBEPXHOCTU
NMUpaMufbl, TIPU3MBI, KOHyCa, LWIMHApPa, O0BEM Kyba, TMPSIMOYTrOJBHOTO
napasuiesienunesia, MUpaMU/bl, TPU3Mbl, LWIMHAPA, KOHycCa, llapa, pa3BEpTKa
TIOBEPXHOCTH, CeUeHUs1 KOHyca U LWIMH/PA, NapaseibHble OCU WM OCHOBaHUIO,
ceueHHe I1apa, IUIOCKOCTb, Kacaroujascs cdepbl, LWIMHAPA, KOHyCa; yMeHHe
CTPOMTb CeueHWe MHOTOTPaHHWKA, HW300pakaTh MHOTOTPAHHUKH, (GUTYpPBl U
TIOBEPXHOCTH BpallleHUs], UX CeueHHs, B TOM YMC/e C TOMOLIbI 3/1eKTPOHHbIX
Cpe/CTB; yMeHHe MPUMEHSITb CBOMCTBA reOMeTpUUecKrX (PUryp, camMoCTOSITe/ILHO
¢dbopmynrpoBath onpezeneHUs U3ydaeMbIX (UIyp, BbABUraTb TMIIOTE3bI O CBOM-
CTBax W MPHU3HAKAaX TeOMeTPHUecKnx (uUryp, 000CHOBBIBATh WM OMPOBEPraTh HX;
yMeHue TpPOBOAUTH KhaccupuKaluio (UIyp 10 pasavuyHbIM IIpU3HaKaMm,
BBITIOJTHATH He0OXOIMMBbIe OTIOJTHUTE/TbHbIE TTOCTPOEHHS

11

YMeHHe OrepupoBaTh TMOHATHSIMU: [JBIDKEHHE B TPOCTPAHCTBE, TapasuiebHbIN
TIepeHoC, CHMMETPHs Ha TIOCKOCTH U B TIPOCTPAHCTBE, MIOBOPOT, Mpeobpa3oBaHue
nojo6usi, moZoOHbIe GUTyphl; YMeHHe pacrio3HaBaTh pPaBHble W TIOZOOHBIE
¢Gurypel, B TOM UuHC/e B TIPHPOZE, WCKYCCTBE, apXUTEKTYpe; HCIO/Ib30BaTh
reoMeTpUyecKre OTHOLIEHUs TMpPU pelLIeHUU 3a/jau; HaXOJUThb reoMeTPUUecKUe
BEJIMUMHBI (/IMHA, YTOJ, TUIOMIAAb, OOBEM) MPU pPEIIeHWH 3a7au W3 JPYTrUX
yueOHBIX TIpeJMETOB U U3 pPeasibHOU >KU3HU; YMEHUEe BbIUUCJISITh FeOMETPUUECKHe
BEJIMUMHBI ([JIMHA, YTOJI, TUIOLIaJb, 00BEM, TUIOIIAAb MOBEPXHOCTH), UCIOJb3YS
n3yueHHbIe (POPMYJ/IBI U METOABI, B TOM UHMCJIe: TI/I0M[a/ib TIOBEPXHOCTU MMAPaMUBbI,
NPU3MBbI, KOHYCa, LWIMHZApA, TUiomab cdepe;; 00bEM Kyba, NMPSMOYTOJBHOIO
riapajUiesienuresia, MHPaMUIbLL, TIPU3MbI, LWIMHApPA, KOHYCa, IIapa; YMeHHe
HaXO/JJUTh OTHOIIIEHHE 00bEMOB TIOAOOHBIX pUTyp

12

YMeHue ornepyupoBaTh MOHATUSIMU: MPSIMOYTOJIbHAsE CUCTeMa KOOpPZAMHAT, BEKTOD,
KOOp/IMHAaThl TOYKH, KOOpJAWHAThl BEKTOpa, CyMMa BEKTOPOB, MPOU3Be/eHue
BEKTOpa Ha YMCJI0, pPa3/ioykeHHe BeKTopa Mo 0a3ucy, CKa/lsipHOe TpOW3BefieHue,
BEKTOpHOe TIpou3Be/leHre, Yrojl MeXJy BeKTOpaMH; yMeHHe MUCII10/1b30BaTh
BEKTOPHbIM M KOOPJMUHATHBIA METO/, /711 pellieH!si TeOMeTpUYeCKUX 3a/iau U 3a/au
JPYTUX Y4eOHBIX MPeIMeTOB

13

YMeHre BbIOMpaTh MOAXOASIIMN METOZ [Jisl DeIIeHus 3aJaud; TOHUMaHUe
3HAUMMOCTH MaTeMaTHKH B U3yYeHHUH TIPUPOJHBIX U 00IeCTBEHHBIX MPOLIECCOB U
sIBJIEHUA; yMeHUe paclio3HaBaTh MpOsiB/IeHHe 3aKOHOB MaTeMaTHKU B HCKYCCTBE,
yMeHue TIPUBOJUTh NPUMepPbl MaTeMaTUYeCKUX OTKPBITUKA POCCUMCKON U MUPOBOU
MaTeMaTUueCKOW HayKU

INEPEYEHD 3JIEMEHTOB COJAEPXAHUSA, ITIPOBEPAEMBIX

HA EI'3 11O MATEMATUKE

Kop,

IIpoBepsieMblii 3/IeMeHT COiep>KaHUA




Yucsia ¥ BEIUUCIEHUA

1.1 HarypasnbHble U 1jesble yncsa. [Ipyu3Haky fe/IMMOCTH LieJIbIX YMCe
1.2 ParvioHasbHble  uncia. OOBIKHOBEHHble U JeCSITUYHbIE [pPOOW, TIPOILEHTHI,
OeCKOHeuHbIe TIepHOJUUeCKUe Ipoou
1.3 ApudmeTtnueckuii KOpeHb HaTypa/ibHOW CTereHU. [lelicTBUs C apu(pMeTHUeCKUMU
KOPHSIMUM HaTypa/lbHOW CTelNleH!
1.4 CreneHb C UesbIM T[0Ka3aTesieM. (CTereHb C paljMOHA/bHBIM I10KAa3aTeseM.
CBoMCTBa CTeleHn
1.5 CuHyC, KOCMHYC M TaHIeHC YKCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
apKTaHreHC YXCI0BOr0 aprymMeHTa
1.6 Jlorapudm uucina. [lecaTuuyHble U HaTypasibHble JorapupMbl
1.7 [HeiicTBuTenbHble 4yucna. ApudMeTHuecKue oOrnepayuu C  JelCTBUTe/TbHbIMU
yrcnamu. [IpuOmmKEHHbIE BBIYMCIEHWS, TIPaBWAIAa OKPYTJIeHUs, TPHUKHUKA U
OLIeHKA pe3yJbTara BbIUMCIeHUN
1.8 [Tpeo6pa3oBaHue BbIpayKeHUH
1.9 KowmriekcHele uncia
2 YpaBHeHUs1 U HepaBeHCTBa
2.1 Llesibie 1 ApoOHO-pALIMOHA/IEHBIE YPaBHEHUsI
2.2 VppanuoHaibHble ypaBHeHUs
2.3 TpuroHomeTpuyeckue ypaBHeHUs
24 [TokasaTe/ibHbIe U JIOTapUPMUUECKIEe YPaBHEHUS
2.5 Llesibie 1 ApOOHO-pALIMOHA/IEHBIE HEPAaBEHCTBA
2.6 MppanoHaibHble HepaBeHCTBa
2.7 [TokasaTesibHble U JIOTapUPMUUECKHe HePaBeHCTBA
2.8 TpuroHomeTpuueckue HepaBeHCTBa
2.9 CucreMbl ¥ COBOKYITHOCTH YpPaBHEHW! U HEPAaBEHCTB
2.10 YpaBHeHUs, HepaBeHCTBA U CUCTeMbI C IlapameTpamu
211 Martpuiia cCuCTeMbl JIMHEMHBIX ypaBHeHuM. OnpezesuTesib MaTPULIbI
3 DyHKIMU U TpadyKu
3.1 dynkuys, cnocobdsl 3aganus GyHkuuu. ['paduk GyHkipm. B3anvHO obOpatHbie
¢yHkuuy. YéTHble U HeuéTHble QyHKUMU. [lepuoguueckue QyHKIUN
3.2 Ob6macTb ompefeneHVss W MHOXeCTBO 3HaueHWd ¢GyHkuun. Hymi ¢yHKOmu.
[TpomMe)XyTKM  3HAKOIOCTOSIHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKLIMU.
MakciMyMbl ¥ MUHUMYMbI QyHKOMW. Hanbosbillee ¥ HauMeHblllee 3HaueHUe
(GYHKI[MM Ha TIPOMEXKYTKe
3.3 CreneHHasi (yHKIMS C HaTypaJbHbIM M LieJbIM IOKa3aTesneMm. Eé cBoiicTBa u
rpaduk. CoiicTBa U rpadMK KOPHsI N-Ol CTereHU
3.4 TpuroHoMmeTpryeckre GyHKLMM, UX CBOMCTBA U rPa(UKU
3.5 [TokasaTtenbHas U orapudmMuyeckas QyHKIMY, UX CBOWMCTBA U TpauKu
3.6 Touku pa3psiBa. ACUMITOTHI rpadukoB ¢yHKIMA. CBOMCTBA (DyHKIMI, HENpephbIB-
HBIX Ha OTpe3Ke
3.7 ITocnefoBaTeIbHOCTH, CIIOCOOBI 3a/IaHKUS TIOC/IeJOBATEIbHOCTEH
3.8 Apudmertnueckas u reoMeTpryeckas rporpeccud. @opmyJia C10XKHbBIX TIPOLIEHTOB
4 Hauana maTemaTH4eCcKoro aHaausa
4.1 [TpousBosHas GyHKUMK. [Ipon3BO/IHbIE 3/1eMeHTapHbIX (YHKLUN
4.2 [IpuMeHeHWe NPOU3BOAHOM K HCC/Ie[OBAaHUIO (PYHKLM Ha MOHOTOHHOCTb MU
SKCTpeMyMbl. HaxoxkzeHre HanboIbIIero ¥ HauMeHbILero 3HaueHus (YHKLUM Ha
OTpe3sKe
4.3 [TepBoobpa3Hasi. InTerpan
5 MHo)XeCTBa U JIOTUKa
5.1 MHo>keCTBO, onepaLuy HaJi MHOXKeCcTBaMU. [lnarpamMmsbl Diiepa — BeHHa




5.2 Jloruka
6 BeposaTHOCTB ¥ CTaTUCTHKA
6.1 OnucaresipHasl CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombuHaTopuka
7 ['eomeTpus
7.1 Purypel Ha IJIOCKOCTH
7.2 IIpsiMble U IJIOCKOCTHU B IIPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 Tena ¥ MOBepXHOCTU BpalljeHUs
7.5 KoopauHatsl ¥ BeKTOPEI

TEMATUYECKOE NMIAHUPOBAHUE
10 KINNACC

Ne HasBaHue pa3zenoB ¥ TeM IPOrpaMMBbl KonunuecTBo yacos ‘ OneKTpOHHbBIE
n/m Bcero| Konrponbhbie || [IpakTudeckue (ugposbie)
paBoOTHI paBoOTHI o0Opa3oBaTesibHbIC
pecypcsl
1 HACTOSIIMNX Yrcesl. MHOTOUJICHBI. 24 1 BBEJIUTE [[1]
ParonanbHble ypaBHEHHUS U CUMBOJIBI. 3HaYEHUE
CucTeMbl TMHEWHBIX TaHHBIX
2 Oyukiun u rpadguxu. Crenennas pyHkuus c | 12 1 BBEJIUTE (1]
EJIBIM BUJIOM 3HAYECHUE
3 ApubMeTHIECKHIT KOPEHb N-OU CTETICHH. 15 1 BBEJIUTE [[1]
HppanmoHanbHble ypaBHEHUS 3HaYEHUE
4 [TokazarenpHas Gyukmus. [lokazarenpHbie 10 1 BBEJIUTE [[1]
yYpaBHEHHS 3HaYEHUE
5 Jlorapudmuueckas QyHKIUS. 18 1 BBEJIUTE (1]
Jlorapudmuueckue ypaBHEHUs 3HAYEHUE
6 TpPUrOHOMETPUUECKHE BBIPAXKEHUS U 22 1 BBEJIUTE [[1]
yYpaBHEHHS 3HaYEHUE
7 [To nmocnenoBaTeIbHOCTH U IPOTPECCY 10 1 BBEJIUTE [[1]
3HaYEHUE
8 HenpepoiBable pynkuuu. [Iponszoanas 20 1 BBCIIUTE (1]
3HaYEHUE
9 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 5 2 BBC/IUTE [
3HAHUU 3HaYCHUE
‘HOG&BI/IT}) CTPOKY
OBUIEE KOJIMYECTBO YACOB I10 0
ITPOT'PAMME
11 KIACC
Ne HazBanue pa3nenoB u TeM MporpamMmbl ‘ KonnyectBo yacos ‘ ONeKTpOHHbBIE
i/ Bcero| Konrponbhbie || [IpakTudeckue (ugposbie)
paboTHI PaBoOTHI o0Opa3oBaTesibHbIC
pecypchl
‘1 HHCCHGI{OB&HI/IG (GYHKIUH C TOMOIIBIO ‘ 22 ‘ 1 H BBEJIUTE H[[]]




Ne HasBanue pa3nesnoB u TeM IporpaMMbl ‘ KonuuecTtBo yacos ‘ ONeKTpOHHbBIE
n/n Bceero|| Kourposbheie || [TpakTuueckue (umposere)
paBGOTHI paBoTHI o0Opa3oBaTesibHbIC
pecypcsl
‘ anomBo;[Hoﬁ H H H 3HaYCHUE H ‘
2 [TepBooOpasnas u uHTETpal 12 1 BBEJIUTE [[1]
3HaYEHUE
3 I'paduky TPUrOHOMETPHUECKUX (HYHKIIHHA. 14 1 BBEJIUTE (1]
Tpuronomerpudeckue 3HaKu 3HaYEHUE
4 HppaunoHaiibHbIe, IOKA3aTENBHBIE U 24 1 BBEJIUTE [[1]
norapuMUUECKre CUMBOJIBI 3HaYEHUE
5 KommiekcHbie uncna 10 1 BBEJIUTE [[1]
3HaYEHUE
6 EcrecTBeHHbIE U LieNIbIE YKCTIA 10 1 BBEJUTE [
3HaYEHUE
7 Cucrembl paluOHAIbHBIX, HPPALIMOHAIBHBIX 12 1 BBEIUTE [
MapaMeTPUIECKUX U JIOTapUPMUIECKUX 3HaYEHUE
MoZeIIen
8 3ajauu ¢ napameTpamMmu 16 1 BBEJUTE [
3HAYECHUE
9 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 16 2 BBC/IUTE [
3HAHUU 3HaYCHUE
OBIIEE KOJIMYECTBO YACOB I10 0
I[MTPOT'PAMME
ITIOYPOUYHOE IVNTAHUPOBAHUE
10 KJTIACC
Ne Tema ypoka Bcero OJIEKTPOHHbIE [edaTenbHOCTb yUUTesIs C
n/n LU(poBbIe yueToM paboueii
obpa3oBaTe/ibHbIE MpOrpaMMbl BOCITUTAHUS
pecypchbl
1 | MHoOXecCTBO, OrepaLu HajJ, MHOXKeCTBaMH U 1 yCTaHaB/IUBaTh
WX CBOMCTBA JloBepuTe/bHbIe OTHOLLIEeHUS
2 | Iunarpammsbl Jusepa-BeHHa 1 MeXy yuuTeseM U ero
3 | IIpumeHeHne TeOPETUKO-MHOXeCTBEHHOI'O 1 00yUaroIUMUCS,
ammapara /ijisi peliieHusi 3a7iau CTIOCOOCTBYIOIINX
4 | PaumoHanbHbIe uncsia. OObIKHOBEHHbIE U 1 TTO3UTUBHOMY BOCIPUSITUIO
JecSITUYHbIe TPO0OU, MPOLIEHTHI, 00yJaroImmuMucs

OeCKOHeuHbIe TIepHOJUUeCKre Ipoou

5 | PaiuoHanbHele uncia. OOBIKHOBEHHBIE U 1
JlecSITUYHbIe TPOOU, MPOLIEHTHI,
OeCKOHeuHbIe TIepHOJUUeCKHe Ipoou

6 | [IpumeHeHue ApoOel U IPOLIEHTOB ISt 1
pelleHus IPUKIaJHbIX 3aa4

7 | IlpumeHeHue ApoOel ¥ TIPOLIEHTOB ISt 1
pelleHus IPUKIaJHbIX 3aa4

8 | JenicTBuTenbHble yncia. ParjonansHele n 1

VppalOHa/IbHbIe Unc/ia

TpeboBaHUI U TIPOCKO
YUHTeIsI, TIPUBJIEUEHUIO UX
BHUMaHUs K 00Cy>KIaeMoi
Ha ypoke UH(opMaLuu,
aKTUBU3aL[N X
TI03HaBaTebHON
JiesITeIbHOCTH;

- IOOY>K/1aTh IIKOJIbHUKOB
cobsroaTh Ha YPOKe




ApudmeTnueckue omneparyu C
JeCTBUTEIbHBIMHU UMC/IAMHU

10

Mogynib fefCTBUTE/IbHOTO UKC/Ia U ero
CBOIICTBA

11

[TpubMXEHHBIE BEIUMC/IEHYS, TIPaBU/IA
OKDYTJIeHUsl, IPUKK/IKA U OLIeHKAa pe3yJibTaTa
BBIUMCJ/IEHUN

12

OCHOBHbBIE METO/Ibl pellieHUs LiefbIX U
IpOOHO-palOHANTBbHBIX YPaBHEHUH U
HepaBeHCTB

13

OCHOBHBIE METO/IbI pellieHUs LiefbIX U
pOOHO-palOHATBHBIX YPaBHEHUH U
HEepaBeHCTB

14

OCHOBHBIE METO/IbI pellieHUs Lie/bIX U
pOOHO-palOHANTBHBIX YPaBHEHUH U
HepaBeHCTB

15

MHorousneHs! OT OJHOU ITepeMeHHOH.
[enenvie MHOrou/IeHa Ha MHOT'OUJIEH C
ocratkoM. Teopema be3sy

16

MHorousieHsl C L{eIbIMU KO3(QQULIMeHTaMU.
Teopema Buerta

17

PerieHve cucteM TMHENMHBIX ypaBHEHUM

18

PerieHue cucTeM JTMHEMHBIX YPaBHEHUM

—

19

Martpuiia CUCTeMBbI JIMHEVHBIX YPaBHEHUM.
Ornipefenvitesib MaTpULibl 2X2, ero
reoOMeTpUUYeCKUN CMBIC/ U CBOMCTBA;
BBIUHC/IEHHE ero 3HaueHUs!

20

Ornipefenvitesib MaTpULibl 2X2, ero
reoOMeTpUUYeCKUN CMBIC/ U CBOMCTBA;
BBIUHC/IEHHUE ero 3HaYeHUs!

21

[TpumMeHeHUe orpesienuTeNs AJis peLleHus
CUCTEMBI JIMHEWHBIX YPaBHEHUU

22

PelieHne NpUK/IaZHbIX 3a7iau C TOMOILBIO
CUCTEMBI JIMHEWHBIX YPaBHEHUU

23

PelieHure NpuK/IaZHbIX 3a7iau C TOMOILBIO
CUCTEMBI JIMHEWHBIX YPaBHEHUU

24

KonrposnbHas pabora: "PaijuoHanbHbIe
ypaBHeHUs U HepaBeHCTBa. CUCTeMBl
JIVHEWHBIX YpaBHEeHUN"

25

dyHKUWsA, criocoObl 3a1aHNs QYHKLIH.
B3aumno obpatHbie pyHkmy. Kommosunys

byHKIMI

26

I'paduk QyHKLMU. DyieMeHTapHbIe
nipeobpa3oBaHus rpaUKoOB HYHKIMN

27

O6macThb orpeesieHrs: 1 MHOXKeCTBO
3HaueHui pyHKUMU. Hynu pyHKUmu.
[TpoMe)XXyTKH 3HaK IMOCTOSIHCTBA

28

YéTHble ¥ HeUETHbIE (DYHKLIMU.
[Teprognueckue ¢pyHKUMHU. [IpoMexxyTKH
MOHOTOHHOCTH (DYHKLIMU

29

MakCcMMyMbl U MUHUMYMBI (DYHKLIMH.

OOIIenpUHATBIE HOPMBI
TIOBe/IeHus], TIpaBu/ia
0OIIIeHUs CO CTapIIUMU
(yuurensmu) u
CBepPCTHUKaMU
(LWKOJIbHUKaMU ), NPUHLIUIbI
yueOHOM JUCLIMTUTUHBI U
CaMOOpraHu3alyy;

- TIpYB/IeKaTh BHUMAaHUsI
IIKOJTbHUKOB K
LIeHHOCTHOMY aCIeKTy
M3y4yaeMbIX Ha YPOKax
SIBJIEHUH, OPraHU3aLysi UX
paboTHI € TIOTy4aeMoi Ha
YPOKe COLIMa/IbHO 3HAaYMMOU
vHbopMarLei —
VHUL[UMPOBaHMe ee
obcyxeHus,
BBICKA3bIBaHUS YUAIIMUCS
CBOET0 MHEHHUSI 110 ee
TIOBOZTY, BBIPAOOTKU CBOETO
K He OTHOILIeHUS;

- UCTI0JTb30BaTh
BOCITUTATe/TbHbIE
BO3MO>KHOCTH COJIep>KaHHs
yueOHOTO TIpeiMeTa yepe3
JIeMOHCTPALHIO
00yuaroImMMCcst IPUMepOB
OTBETCTBEHHOTO,
IPa’KJAHCKOTO TIOBe/IeHM,
TIPOSIB/IEHUST
YesI0BeKOII00us 1
nobpocepaeyHoCTH, uepe3
110/100p COOTBETCTBYOIIUX
TEKCTOB [I/Il UTeHUsI, 3a7a4u
[J1s1 perteHust, MPo0IeMHBIX
CUTYaLUH AJ1s1 00CYKAeHUS
B KJ1acce;

- IPUMEHSITh Ha YPOKe
WHTEePaKTUBHbBIX (OpM
paboTbl 00yUaroIUXCs:
VHTeJJIeKTya/TbHbIX UTP,
CTUMYJ/TUPYIOIINX
TI03HABaTe/bHYIO
MOTHBALIMIO IIKOJIbHUKOB;
JIUCKYCCHM, KOTOPbIE Jat0T
yUal[|MCsI BO3MO>KHOCTb
TIPUOOPECTH OTIBIT BeJIeHHS
KOHCTPYKTHBHOT'O /IHAJIOTa;
TPYIIOBOM pabOThI WIH
paboThI B TIapax, KOTOpbIe




Hawubornbliiee 1 HariMeHblIlee 3HaUeHUe
(GYHKI[MM Ha TIPOMEXKYTKe

30 | JIuHeiiHas1, KBaJpaTHUHast U JpOOHO-
JIMHelHasi QyHKUUU

31 | DyileMeHTapHOe UCC/IejOBaHKe U ITIOCTPOeHue
rpaduKoB 3TUX (PyHKLUN

32 | DyileMeHTapHOe UCCIejoBaHKe U ITIOCTpOeHue
rpaduKoB 3TUX (PyHKLMN

33 | CrereHs C 1je/ibIM IT0Ka3artesieM. buHOM
HeroTOHA

34 | CrereHsb C Lje/IbIM ITI0Ka3artesieM. buHOM
HeroTOHA

35 | CreneHHasi GyHKLHMS C HAaTypa/JlbHbIM U
1]e/IbIM ToKa3aTesieM. E€ cBoiicTBa U rpaduk

36 | KontponbHas pabora: "CrerneHHast QyHKLVS.
Eé cpolicTBa u rpaduk”

37 | ApudmeTrueckuii KOpeHb HaTypaabHOMN
CTeleH! Y ero CBOKMCTBA

38 | ApudmeTnueckuii KOpeHb HaTypaabHOMN
CTeleH! Y ero CBOKMCTBA

39 | IIpeobpa3oBaHys UHC/IOBBIX BHIPAKEHHH,
COJieprKallMX CTeleHu U KOPHU

40 | I[TpeoOpa3oBaHMs UNCTIOBBIX BbIPAXKEHUH,
COJieprKallMX CTeleHu U KOPHU

41 | IIpeobpa3oBaHMs UNCTOBBIX BbIPAYKEHUH,
COJieprKalMX CTeleHu U KOPHU

42 | NppauuoHanbHble ypaBHeHUsA. OCHOBHBIE
MeTO/Ibl pellleHrs] MpPaLMOHA/IbHBIX
ypaBHEHUM

43 | NppauuoHanbHble ypaBHeHUs. OCHOBHBIE
MeTO/Ibl pellleHrs] MPPaLMOHA/IbHBIX
ypaBHEHUM

44 | NppauuoHanbHble ypaBHeHUsA. OCHOBHBIE
MeTO/Ibl pellleHrs] MPPaLOHA/IbHBIX
ypaBHEHUM

45 | PaBHOCU/IBbHBIE TIEPEXO/bl B pelleHu’
VIppaLMOHAJIbHBIX YPaBHEHUMN

46 | PaBHOCU/IbHBIE TI€PEX0/bI B peLleHU!
VppaLMOHAJIbHBIX YPaBHEHUMN

47 | PaBHOCU/IbHBIE TI€PeX0/bl B pelleHU!
VppaLMOHAJIbHBIX YPaBHEHUMN

48 | PaBHOCU/IbHBIE TI€PEX0/bI B PeLleHU!
VppaLMOHAJIbHBIX YPaBHEHUMN

49 | CroiicTBa U rpaUK KOpHS N-0i CTereHr Kak
¢byHKLM 00paTHOM CTereH! C HaTypalbHbIM
TI0KasareseMm

50 | CpoiicTBa 1 rpavK KOpHS N-0i CTerneHu Kak
¢byHKLM 00paTHOM CTeTeH! C HaTypalbHbIM
TIoKasareseM

51 | KoarponbHas pabora: "CBoiicTBa U rpadmik

KOPH$1 N-0¥ cTerneHu. VippaljoHaibHble

yuar IKOJIbHUKOB
KOMaH/THO! paboTe u
B3alMO/IEUCTBUIO C
IPYTUMU 1€ ThbMU;

- BKJTFOUaTh B YPOK UT'POBBIX
TpoLieAyp, KOTOpbIe
TIOMOT 0T TIOZJIeP>KaTh
MOTHBAIUIO 00YYarOLUXCS
K MOJTyUeHHUI0 3HaHUH,
Ha/la’)KUBAHUIO TIO3UTUBHBIX
ME>KTMYHOCTHBIX
OTHOILIEHUH B KJjacce,
TIOMOTal0T YCTaHOBJIEHHIO
JI00Opo>KenaTebHOM
aTMocdephbl BO BpeMs
YPOKa;

- OpPraHu30BbIBaTh 111e()CTBO
MOTHBHPOBAHHBIX U
5PYAMPOBaHHBIX
o0yuaroImuxcst Hafl uX
HeyCIeBaroIMH
OJJHOK/TaCCHUKaMH,
JAOLIero MKO/IbHUKAM
COLIMA/IbHO 3HAUKMBbIH OTIBIT
COTPYJHUYECTBA U
B3alIMHOM MTOMOIIIY;

- UHUL[UMPOBATh U
TIO//1eP>KUBaTh
WCCJIe/J0BaTe/TbCKYI0
JiesITeIbHOCTh IIKOIbHUKOB
B paMKax peayii3alyi UMU
VH/IUBU/yabHBIX U
TPYIIIOBBIX
WCCTIeJOBaTeTbCKUX
MIPOEKTOB, UTO ZAaCT
IIKOJIbHUKaM BO3MO>KHOCTb
nipuobpecTy HaBBIK
CaMOCTOSITE/TEHOTO
pelleHNs: TeOpeTUYeCKOn
1po0JIeMbl, HaBbIK
reHepUpOBaHUs U
othopMeHrst COOCTBEHHBIX
Wjield, HaBbIK
YB@KUTEILHOTO OTHOLLIEHHS
K 9y>KUM U7esmM,
ohopmMieHHBIM B paboTax
JIPYTUX UCC/ie[joBaTeneu,
HaBBIK Ty0/TMUHOTO
BBICTYIUIEHUS TIepe|
ayIUTOpUen,
apryMeHTHPOBaHUS U




ypaBHeHUs"

52 | CrerieHb C paljMOHaIbHBIM T10Ka3aTesieM U eé 1
CBOMCTBA

53 | CremneHsb C paljMOHa/JIbHBIM [TI0Ka3aTesieM U eé 1
CBOMCTBA

54 | CrerieHb C paljMOHa/IbHBIM I10Ka3aTesieM U eé 1
CBOMCTBA

55 | [Noka3arenbHasi pyHKIUS, €€ CBOMCTBA U 1
rpaduk

56 | Ucnonb3oBaHue rpadvika QyHKLUU AJ1s 1
pelleHus: YypaBHEeHU

57 | Ucnonb3oBaHue rpadvika QyHKLUU AJis 1
pelleHus: YypaBHeHU

58 | IlokasaresibHble ypaBHeHUs. OCHOBHBIE 1
MeTO/Ibl pellleHHs IT0Ka3aTeIbHbIX
ypaBHEHUM

59 | IlokasaresibHble ypaBHeHUs. OCHOBHBIE 1
MeTO/Ibl pellleHHs IT0Ka3aTeIbHbIX
ypaBHEHUM

60 | [Toka3saTesnbHble ypaBHeHUsA. OCHOBHbIE 1
MeTO/Ibl pellleHHs IT0Ka3aTeIbHbIX
ypaBHEHUN

61 | KontponbHas pabora: "Tloka3aTenbHast 1
¢yHKuust. IToka3arenbHble ypaBHeHUs"

62 | Jlorapudm uncaa. CBoiicTBa jorapugma 1

63 | Jlorapu¢gm uncaa. CBoiicTBa jorapugma 1

64 | Jlorapudm uncaa. CBoiicTBa jorapugma 1

65 | JecsiTuuHble ¥ HaTypasbHbIe JIOrapuhMbI 1

66 | [ecsiTuuHble ¥ HaTypasbHbIe JIOrapudMbI 1

67 | IIpeobpa3oBaHue BbIpaKEHUM, COZIEPKAIIX 1
Jiorapu@mbl

68 | IIpeobpa3oBaHue BbIpaKEHUM, COZIEPKAIIX 1
Jiorapu@mbl

69 | IIpeobpa3oBaHue BEIpAKEHUM, COZIEPKAIIX 1
Jiorapu@mbl

70 | Jlorapudmuueckas GyHKLIs, €€ CBOWCTBA U 1
rpaduk

71 | Jlorapudmuueckas GyHKLIMs, €€ CBOWCTBA U 1
rpaduk

72 | Ucnonb3oBaHue rpadvka QyHKLUU AJ1s 1
pelleHus: YypaBHeHU

73 | Ucnonb3oBaHue rpaduvka GyHKLUUN A5 1
pelleHus: YypaBHeHU

74 | Jlorapupmuyeckre ypaBHeHHs1. OCHOBHbIE 1
MeTO/bl pellleHus1 10rapuMuyecKux
ypaBHEHUM

75 | Jlorapupmuyeckre ypaBHeHHs1. OCHOBHbIE 1
MeTO/bl pellleHus1 10rapuMuyecKux
ypaBHEHUN

76 | Jlorapupmuyeckre ypaBHeHHs1. OCHOBHbIE 1

MeTO/bl pellleHusi 10orapuMuyecKux

OTCTauBaHUSA CBOEH TOUKHU
3peHus.




ypaBHEHUN

77 | PaBHOCW/IbHBIE TIepeX0/bl B PelleHu! 1
JorapupMUUeCKUX ypaBHEeHUH

78 | PaBHOCW/IbHBIE TTIEpeX0/bl B PeIleHuH 1
JorapupMHUUeCcKUX ypaBHEeHUH

79 | KoarponbHas pabora: "Jlorapudmuueckas 1
¢yHKuus. Jlorapudmuyeckre ypaBHeHus"

80 | CuHyC, KOCUHYC, TAHT€HC Y KOTaHT'eHC 1
YMCJIOBOTO apryMeHTa

81 | CuHyC, KOCUHYC, TAHT€HC U KOTaHT'eHC 1
YHMCJIOBOTO apryMeHTa

82 | ApKCHHYC, apDKKOCUHYC U apKTaHI'eHC 1
YMCJIOBOTO apryMeHTa

83 | ApPKCHUHYC, apKKOCHHYC U apKTaHTeHC 1
YHMCJIOBOTO apryMeHTa

84 | TpuroHomeTtpurueckasi OKpPYy>KHOCTb, 1
orpefiesieHHe TPUrOHOMeTPUYeCKUX
(GYHKLIMK YKMCI0BOrO apryMeHTa

85 | TpuroHomeTtpurueckass OKpPy>KHOCTb, 1
orpefiesieHue TPUTOHOMeTPUYeCKUX
(GYHKLMK UMCI0BOrO apryMeHTa

86 | OcHOBHBIe TPUTOHOMETpPUUECKUe (HhOpMYJIbl 1

87 | OcHOBHBIe TPUTOHOMETpUUeCKUe (HOPMYJIbl 1

88 | OcHOBHbIe TPUTOHOMETpPUUECKUe (HhOpPMYJIbl 1

89 | OcHOBHBIe TPUTOHOMETPUUECKUe (HOPMYJIb 1

90 | ITpeobpa3oBaHue TPUTOHOMETPUUECKUX 1
BbIDa)KEHUM

91 | IIpeobpa3oBaHue TPUTOHOMETPUUECKUX 1
BbIpa)KEHUM

92 | IIpeobpa3oBaHue TPUTOHOMETPUUECKUX 1
BbIpaKeHUM

93 | IIpeobpa3oBaHrie TPUTOHOMETPHUUECKUX 1
BbIpaKeHUM

94 | PermieHve TPUTOHOMETPUUECKUX YPaBHEHUH 1

95 | PemieHve TpUrOHOMETPUUECKUX YPABHEHUH 1

96 | PemieHve TpUrOHOMETPUUECKUX YPaBHEHUM 1

97 | PelieHue TPUrOHOMETPUUECKUX YPAaBHEHUH 1

98 | PerieHve TPUrOHOMETPUUECKUX YDPaBHEHUH 1

99 | PemieHve TpUrOHOMETPUUECKUX YDPaBHEHUH 1

100 | PewieHre TpUroHOMETPUYECKUX YPAaBHEHUM 1

101 | KonTponbHas pabora: 1
"TpyuroHomeTpryeckue BbIpaKeHUs U
TPUrOHOMETPUYEeCKUe ypaBHeHus "

102 | ITocnemoBaTeILHOCTH, CITIOCOOBI 3a/JaHUS 1
rocJieloBaTe/IbHOCTeN. MeTo[,
MaTeMaTU4eCKOM UHAYKLUU

103 | MOHOTOHHBIE U OTpaHUUYEHHbIe 1
1ocJIeZloBaTe/IbHOCTHU. VicTopus aHanmsa
0eCKOHEUHO MaJIbIX

104 | ApudmeTtrueckasi IpOrpeccust 1

105 | I'eomeTpuueckas nporpeccus 1




106 | beckoHeuHO yObIBaroI[asi reOMeTpUYeCKast
TIporpeccust

107 | Cymma 6eckoHeUHO yObIBaroIet
reoMeTpUUYeCKON POrpeccuu

108 | JIvHeNHBIM ¥ 3KCIIOHEeHLIMAIbHbIN POCT.
Yucsio e. opmyJia CI0KHBIX ITPOLIEHTOB

109 | JIvHeNHBIM ¥ 3KCIIOHEeHLIMAIbHbINA POCT.
Yucsio e. opmyJia CI0KHBIX ITPOLIEHTOB

110 | Wcrnonb30BaHre NpOrpeccuu JJjsl peleHus
peasIbHBIX 3a7a4 NPUK/IaJHOr0 XapakTepa

111 | KonTponbHas pabora:
"[locniejoBaTeIbHOCTY Y IIpOrpeccuu’

112 | HenpepbiBHBIe (PYHKILIMY U UX CBOMCTBA

113 | Touka pa3pbiBa. ACUMIOTOTHI TPaUKOB
byHKIM

114 | CroiicTBa (yHKIMM HelpephIBHBIX Ha
OTpe3sKe

115 | CroiicTBa (PyHKIMM HelpephIBHBIX Ha
OTpe3sKe

116 | Metoz uHTepBasoB [Jisl peLleHus
HepaBeHCTB

117 | Metog, uHTepBasoB [Jisl peLleHust
HepaBeHCTB

118 | MeTog uHTepBasoB [Jisl peLleHust
HepaBeHCTB

119 | [IpuMeHeHMe CBOWCTB HENPePbIBHBIX
GyHKUMM 715 pellieHus 3a/a4

120 | [IpuMeHeHMe CBOWCTB HENPePbIBHBIX
GyHKUMM 715 pellieHus 3a/a4

121 | TlepBas 1 BTOpasi MPOM3BO/HbIe HYHKIUU

122 | Onpenenenue, reOMeTPUUECKUM CMBIC/T
TPOU3BOJHOM

123 | Onpepenenuve, GuU3NUeCKU CMBICT
TPOU3BOJHOU

124 | YpaBHeHue KacaTe/bHOM K rpaduKy
byHKIM

125 | YpaBHeHue KacaTe/bHOM K rpaduKy
byHKIM

126 | IlpousBojHbIe 3/1leMeHTapHbIX HYHKIUH

127 | Tlpou3BofHbIe 3/1eMeHTapHbIX (HYHKIUH

128 | IIpousBoaHasi CyMMBbI, TIPOU3Be/IeHNs,
YaCTHOT'O ¥ KOMIO3ULIMK (QYHKLIUN

129 | IIpousBoaHasi CyMMBbI, TIPOU3Be/IeHNs,
YaCTHOT'O ¥ KOMIO3ULIMK (QYHKLUN

130 | ITpousBoaHasi CyMMBbI, TIPOU3Be/IeHNS,
YaCTHOT'O ¥ KOMIO3ULIMK QYHKLIUN

131 | KonTponbHas pabora: "IlpousBosgHas"

132 | IToBTOpeHUe, 0600ITIeHNE, CUCTEMATH3aIUsS
3HaHUU: "YpaBHeHus"

133 | IToBTOpeHUe, 0600ITIEHNE, CHCTEMATH3aIUsS

3HaHuu: "dynkyun"




134 | UtoroBas KOHTpo/bHast paboTa 1
135 | UtoroBast KOHTpO/IbHAst paboTa 1
136 | IToBTOpeHUe, 06006ITIEHNE, CHCTEMATH3alUsS 1
3HaHUU
11 KITACC
Ne Tema ypoka Bcero OJIEKTPOHHbIE [edaTenbHOCTb yUUTesIs C
n/m LUQpoBbIe yueToM paboueii
obpa3zoBaresibHbIE MpOrpamMMbl BOCITUTAHKUS
pecypchl
1 | [IpumeHeHre MPOU3BOJHOM K MUCC/IeOBAHUIO 1 yCTaHaB/IUBaTh
(GYHKUMY HA MOHOTOHHOCTb U 3KCTPEMYMBI Jl0BepUTe/IbHbIE OTHOLLIEHUS
2 | IlpumeHeHMe NPOM3BOJHOM K UCC/IeJOBAaHUIO 1 MeXJy yuuTesieM U ero
(GYHKUMY HA MOHOTOHHOCTb U 3KCTPEMYMBI 00yyJaroImmMucH,
3 | IlpumeHeHMe NPOM3BOAHOM K UCC/IeJOBAHUIO 1 CTIOCOOCTBYIOIINX
(GYHKUMY HA MOHOTOHHOCTb U 3KCTPEMYMBI MO3UTHBHOMY BOCITPUSITHIO
4 | [IpumeHeHHe NTPOU3BOAHON K UCCI/IeJOBAHUIO 1 oOyyJarommmMucs
(GYHKUMY HA MOHOTOHHOCTb U 3KCTPEMYMBI TpeGoBaHuUM U POCKO
5 | IlpumeHeHMe NPOM3BOAHOM K UCC/IeJOBAHUIO 1 yuuTess, IIPUBJIEUEHUIO UX
(GYHKUMY HA MOHOTOHHOCTb U 3KCTPEMYMBI BHUMAaHUs K 00CyKzaemMou
6 | IlpumeHeHMe NPOM3BOAHOM K UCC/IeJOBAHUIO 1 Ha ypoKe HH(GOpMALIVH,
(GYHKUMY HA MOHOTOHHOCTb U 3KCTPEMYMBI aKTHBH3allH uX
7 | HaxoxxaeHre Haubo/IbIIero 1 HaMMeHbIIIero 1 T03HaBaTe/bHOM
3HaueHUs1 HelpepbIBHOM (PYHKLIUY Ha AeATe/IbHOCTH;
OTpe3Ke
8 | HaxokzeHure HauOOJIbIIIEr0 ¥ HAUMEHBIIIETO 1 - OOYX/aTh LIKO/IbHUKOB
3HaueHUs1 HelpepbIBHOM (PYHKLIUK Ha co0/mojaTh Ha ypoke
oTpeske OOIIenpUHATBIE HOPMBI
9 | HaxoxzeHue HaubO/IbIIero ¥ HAUMEHBIIIEero 1 IIOBE/IeHUA, IIpaB1/Ia
3HAYEHMs HEeMpepbIBHOM (PYHKIMU Ha OD1IleHHs CO CTApLIMMH
oTpeske (yuuTtensmu) u
10 | HaxoskeHre HaubOBIIEro U HAUMeHbILero 1 CBEPCTHUKAMA
3HaueHMs HelpepLIBHON (YHKLIUK Ha (LUKO/ILHUKAMHU), [IPUHLIMIIbL
oTpeske yueOHOM JUCLIMTTUHBI U
11 | HaxoxeHHe Haubo/bIIero 1 HalMeHbIIero 1 CaMOOpraHH3aLiHi,
3HaYeHMs HeTlpephIBHOM (GyHKIMHU Ha - [IPUBJIEKATE BHUMAHWA
OTpeske IIKOJIbHUKOB K
12 | HaxoxkaeHre HarnbOJTbIIIeT0 ¥ HAUMEHBIIIETO 1 LEHHOCTHOMY aCTEeKTy
3HaYeHMs HelpephIBHOM (GyHKIMHN Ha M3y1aeMBIX Ha ypoKdx
oTpeske AB/IEHHH, OPraHu3aLua ux
13 | [IpuMeHeHHe MPOU3BOSHOM [1/151 HAXOXK/E€HUS 1 paGoTEI ¢ roTy4aeMoH Ha .
HaWIyulllero pelieHurs B pUK/IaHbIX YPOKE COLHA/IEHO 3HAUUMON
sajavax vHbopMarLeii —
14 | [IpuMeHeHHe MPOU3BOSHOM [1/151 HAXOXKE€HUS 1 Igg?uHHPOBaHHe ee
HaWIyulllero pelieHurs B pUK/IaHbIX YIKACHHA,
sajauax BBICKa3bIBaHUS YUaLIUMUCS
15 | IlprmeHeHne NPOU3BOAHOM /IS 1 CBOETO MHeHHg o ee
oripejie/ieHus1 CKOPOCTU U YCKOPeHUsI TOBOAY, BhIpa OTIfH CBOETO
riporiecca, 3alaHHoro ¢GopMyJ/ioi Uiu K HEH OTHOIICHHA;
e — - MCT0/b30BaTh
16 | TlpuMeHeHne NPOU3BOAHOM A/ISI 1 BOCHUTATE/IbHbIE




oripeZie/ieHus1 CKOPOCTH U YCKOPeHHst
TIpoLIecca, 3a[aHHOTo (HOPMYJION MITH
rpaukom

17 | Komno3suuys GyHKUUN 1

18 | Komno3uuys GyHKUMM 1

19 | Komno3suuys GyHKUWN 1

20 | 'eomeTpuueckue 0Opa3bl ypaBHEHUH Ha 1
KOOD/IMHATHOM TIJIOCKOCTH

21 | T'eomeTpuyeckue oOpa3bl ypaBHEHUH Ha 1
KOOD/ZIMHATHOM TIJIOCKOCTH

22 | KonrposbHas pabota: "ViccienoBanue 1
(GYHKI[UH C TIOMOII[BIO TTPOX3BOIHOM"

23 | TlepBoobpa3Hasi, OCHOBHOE CBOHCTBO 1
11epBO0OPa3HBIX

24 | ITepBooOpa3HbIe 3/1eMeHTAPHBIX (YHKIUH. 1
[TpaBusia HaXOXKAEeHUsI TePBO0OPa3HbIX

25 | [TepBooOpa3HbIe 3/1eMeHTaPHBIX (PYHKIUH. 1
[TpaBusia HaXOXKEeHUsI TePBO0OPa3HbIX

26 | WnTerpasn. I'eomeTpryeCcKum CMbICI 1
VIHTerpasa

27 | BelurciieHue orpee/IéHHOrO UHTerpasa 1o 1
dopmyne HetoToHa-JleiibHuIa

28 | BelurciieHue orpeie/IéHHOIO UHTerpasa 1o 1
dopmyne HetoToHa-JleiibHuIa

29 | [IpyMeHeHre WHTerpasa [/l HaXOXKIeHUs 1
nioiiaied IoCKUx Guryp

30 | [IpumeHeHre WHTerpasa [/l HaXOXKIAeHUs 1
00BbEMOB reoOMeTPHUUECKHX TeJl

31 | [Ipumepsl pelieHu Au@depeHLraTbHbIX 1
ypaBHEHUM

32 | [Ipumepsl pelieHu Au@depeHLraTbHbIX 1
ypaBHEHUM

33 | MaremaTrueckoe MOJe/MpOBaHue peabHbIX 1
TIPOLIeCCOB C MOMOIIbI0 AU(depeHLIraTbHbIX
ypaBHEHUM

34 | KonrposbHas pabora: "TlepBoobpa3sHast u 1
vHTerpasn”

35 | TpuroHomeTpuueckue GyHKIUU, UX 1
CBOMCTBA U rpadvKu

36 | TpuroHomeTpuueckre GyHKIUU, UX 1
CBOMCTBA U rpadvKu

37 | TpuroHomeTpuueckue GyHKIUU, UX 1
CBOMCTBA U rpadvKu

38 | TpuroHomeTpuueckre GyHKIUU, UX 1
CBOMCTBA U rpadvKu

39 | TpuroHomeTpuueckre GyHKIUU, UX 1
CBOMCTBA U rpavKu

40 | OTbop KOpHEeM TPUrOHOMETPUYECKHIX 1
yPaBHEHUM C TTOMOLLbIO
TPUTOHOMETPUYECKOU OKPY’KHOCTH

41 | OTbop KOpHEM TPUTOHOMETPUYECKHIX 1

BO3MO>KHOCTH CO/Iep>KaHHS
yueOHOTO TIpeiMeTa yepe3
JIeMOHCTPALHIO
00yuaroImMMCcst IPUMepOB
OTBETCTBEHHOTO,
IPa’KAAHCKOTO TIOBe/IeHM,
TIPOSIB/IEHUST
YesI0BeKOII00us 1
nobpocepaeyHoCTH, uepe3
110/100p COOTBETCTBYOIIUX
TEKCTOB [I/Il UTeHUsI, 3a7a4u
[J1s1 peleHust, Mpo0IeMHBIX
CUTYaLUH AJ1s1 00CYKAeHUS
B KJ1acce;

- IPUMEHSITh Ha YPOKe
WHTEePaKTUBHBIX (OpPM
paboThI 00yUaroIUXCs:
VHTeJJIeKTya/TbHbIX UTP,
CTUMYJ/TUPYIOIINX
TI03HABaTe/bHYIO
MOTHBALIMIO IIIKOJIbHUKOB;
[IUCKYCCHUM, KOTOPbIE Jat0T
yUal[|MCsI BO3MO>KHOCTb
NIPHUOOPEeCTH OTBIT BeJieHHs
KOHCTPYKTHBHOT'O /IUAJIOTa;
TPYIIOBOM pabOThI WK
paboThI B TIapax, KOTOpbIe
yuar IKOJEHUKOB
KOMaH/THO! paboTe u
B3aMO/IEUCTBUIO C
IPYTUMU 1€ ThbMU;

- BKJTFOUaTh B YPOK UT'POBBIX
TpoLieAyp, KOTOpbIe
TIOMOT 0T TIOZJIeP>KaTh
MOTHBAIUIO 00YYarOLUXCST
K MOJTyUeHHUI0 3HaHUH,
Ha/la’)KUBAHUIO TIO3UTUBHBIX
ME>KTMYHOCTHBIX
OTHOILIEHUH B KJjacce,
TIOMOTal0T YCTaHOBJIEHHIO
JI00Opo>KenaTebHOM
aTMocdephbl BO BpeMs
YPOKa;

- OpPraHu30BbIBaTh 111e()CTBO
MOTHBHUPOBAHHBIX U
5PYAMPOBaHHBIX
o0yuaroImuXxcst Hafl uX
HeyCIeBarIMH
OJJHOK/TaCCHUKaMH,
JAOIIero MKO/JIbHUKAM
COLIMA/IbHO 3HAUHMBbIH OTIBIT




yPaBHEHUM C TTOMOLLbIO
TPUTOHOMETPUYECKON OKPY’KHOCTH

42 | OTbop KOpHeM TPUrOHOMEeTPUYECKHIX 1
yPaBHEHUM C TTOMOLLbIO
TPUTOHOMETPUYECKOU OKPY’KHOCTH

43 | OTbop KOpHEeM TPUrOHOMETPUUYECKHIX 1
yPaBHEHUM C TTOMOLLbIO
TPUTOHOMETPUYECKOU OKPY’KHOCTU

44 | PelieHue TpUroHOMETPUYECKUX HEPABEHCTB 1

45 | PemieHue TpUroHOMeTpUYECKUX HEPABEHCTB 1

46 | PemieHue TpUroHOMeTPUYECKUX HEPABEHCTB 1

47 | PelieHue TpUroHOMeTPUYECKUX HEPABEHCTB 1

48 | KonrponbHas pabora: "I'paduku 1
TPUTOHOMETPUYECKUX (YHKLIMH.
TpuroHomerpuyeckKue HepaBeHCTBA"

49 | OCHOBHbIE METO/bI pellleHUs 1
TIOKa3aTe/bHbIX HEPAaBEeHCTB

50 | OcHOBHBIE METO/IbI pelLleHHs [T0Ka3aTe/IbHbIX 1
HepaBeHCTB

51 | OcHOBHbBIE METO/bI peLleHUs 1
TIOKa3aTe/IbHbIX HEPAaBEeHCTB

52 | OCHOBHbIE METO/IbI pelLleHus M0Ka3aTe/IbHbIX 1
HepaBeHCTB

53 | OCHOBHbBIE METO/IbI peLleHUst 1
JorapupMUUeCKUX HEPaBeHCTB

54 | OCHOBHBIE METO/IBI 1
pelleHYs IOrapu(pMUUECKUX HepaBeHCTB

55 | OCHOBHBIE METO/IBI 1
pelleHts IOrapu(pMUUECKUX HepaBeHCTB

56 | OCHOBHBIE METO/IBI 1
pelleHYs IOrapu(pMUUECKUX HepaBeHCTB

57 | OCHOBHBIE METO/IbI peLleHUst 1
VppalLMOHAa/IbHBbIX HEPaBEHCTB

58 | OCHOBHbBIE METO/IbI peLleHUs 1
VppalLMOHa/IbHBbIX HEPaBEHCTB

59 | OcHOBHBIE METO/IbI peLleHUst 1
VppalLMOHAa/IbHBbIX HEPaBEHCTB

60 | OcHOBHBIE METO/bI pelleHUs 1
VppalLMOHAa/IbHBbIX HEPaBEHCTB

61 | ['padrueckue MeTOAbI pellieHNs 1
VppaLMOHAJ/IbHBIX YPaBHEHUM

62 | I'padrueckue MeTOAbI pellieHust 1
VppaLMOHAJIbHBIX YPaBHEHUMN

63 | ['padrueckue MeTOAbI pellieHNst 1
TIOKa3aTe/bHbIX YPaBHEHUU

64 | I'padrueckue MeTobl 1
pelleHus I0Ka3aTe/bHbIX HepaBeHCTB

65 | ['padmueckue MeTobl 1
pelLleHyst JorapupMUUeCcKiX ypaBHeHUI

66 | ['padrueckue MeTOAbI pellieHNst 1

JorapupMUUeCKUX HEPaBeHCTB

COTPYJHUYECTBA U
B3alIMHOM MTOMOIIIY;

- UHUL[UMPOBATh U
TIO//1eP>KUBaTh
WCCJIe/J0BaTe/TbCKYI0
JiesITeIbHOCTh IIKOIbHUKOB
B paMKax peaii3alyy UMU
VH/IUBU/yabHBIX U
TPYIIIOBBIX
WCCTIeJ0BaTeTbCKUX
MIPOEKTOB, UTO ZAaCT
IIKOJIbHUKaM BO3MO>KHOCTb
nipuobpecTy HaBBIK
CaMOCTOSITE/TEHOTO
pelleHNs: TeOpeTUYeCKOn
1po0JieMbl, HaBbIK
reHepuUpOBaHUs U
othopMeHrst COOCTBEHHBIX
Wjield, HaBbIK
YB&KUTEILHOTO OTHOLLIEHHS
K 9y>KUM U7esmM,
othopMieHHBIM B paboTax
JIPYTUX UCCie[joBaTeneu,
HaBBIK Ty0/TMUHOTO
BBICTYIUIEHUS Tiepe|
ayIUTOpUen,
apryMeHTHPOBaHUS U
OTCTauBaHUs CBOEU TOUKHU
3peHwusl.




67 | I'padrueckue MeTOZbI pellieHust
JorapupMHUUeCKUX HEPaBeHCTB

68 | ['padrueckue MeTobI
pelleHus TToKa3aTe/lbHbIX U
JorapupMUUeCKUX ypaBHEeHUH

69 | I'padmueckue MeTobI
pelleHus NToKa3aTe/lbHbIX U
JiorapupMUUeCKUX ypaBHEeHUH

70 | I'paduueckurie MeTO/IbI pellieHuUs
T0Ka3aTe/bHbIX U JIorapu(MUYeCcKUx
HepaBeHCTB

71 | I'paduueckurie MeTO/IbI pellieHuUs
T0Ka3aTe/bHbIX U JIorapu(MUYeCcKUx
HepaBeHCTB

72 | KourposbHas pabota: "VippalyoHanbHble,
ToKa3aTe/ibHble U JIorapupmMuueckKue
HepaBeHCTBa"

73 | KomrutekcHble uricia. Anrebpanyeckast v
TPUrOHOMeTpHYecKast (hOpMbI 3arucH
KOMIIJIEKCHOI'O YMCJIa

74 | KoMruiekcHble uricia. Anrebpanyeckast v
TPUrOHOMeTpHYecKast (hOpMbI 3arucH
KOMIIJIEKCHOI'O YMCJIa

75 | ApudmeTrueckre oreparuu C
KOMIIIEKCHBIMU YU C/IaMHU

76 | ApudmeTrueckre oreparuu C
KOMIIIEKCHBIMU YU C/IaMU

77 | VI300pa>keHre KOMITIEKCHBIX UYHCeT Ha
KOODP/IMHATHOM TIJIOCKOCTH

78 | V300pa)keHre KOMITIEKCHBIX UYHCeT Ha
KOODP/ZIMHATHOM TIJIOCKOCTH

79 | ®opmyna Myaspa. Kopau n-ou crenenu us3
KOMIIJIEKCHOI'O YMCJIa

80 | ®opmysia Myaspa. Kopuu n-oii ctenenu us
KOMIIJIEKCHOI'O YMCJIa

81 | [IpyMeHeHre KOMILIEKCHBIX UKCesT 151
pelieHust (pU3NYECKUX U TeOMeTpUUeCKUX
3a/a4

82 | KonrposbHas pabota: "KomriekcHbie
yncia”

83 | HarypasbHble v Liesible yuc/ia

84 | HarypasbHble U Liesible yuc/ia

85 | [IprMeHeHre MPU3HAKOB [e/TMMOCTH LieJIbIX
yuces

86 | [IprMeHeHre MPU3HAKOB [e/TMMOCTH LieJIbIX
yuces

87 | [IprMeHeHre MPU3HAKOB [|e/TMMOCTH LieJIbIX
yucen: HOl u HOK

88 | [IprMeHeHre MPU3HAKOB [|e/TMMOCTH LieJIbIX
uyucen: HOl u HOK

89 | [IpyMeHeHre NMPU3HAKOB J|e/TMMOCTH LieJIbIX




qynrcesI: OCTATKH 110 MOAYJ/IHO

90

HPI/IMEHQHI/IE MMPHU3HAKOB Je/IMMOCTH LieJIbIX
4ynrcesI: OCTATKH 110 MOAY /IO

91

[TpumeHeHUe TIPU3HAKOB /1€/TUMOCTH 1]eJIbIX
yucesi: anropuT™ EBKMa A/is peleHust
3a/1a4 B LIe/IbIX UKCIAaX

92

KonrposnbHas pabota: "Teopust menbix
yucesn"

93

CucTeMa ¥ COBOKYITHOCTh YPaBHEHUIA.
PaBHOCH/IbHBIE CUCTEMBI M CUCTEMBbI-
C/1e[ICTBUS

94

CucTeMa ¥ COBOKYITHOCTb YPaBHEHUIA.
PaBHOCHU/IbHBIE CUCTEMBI K CUCTEMBbI-
C/leICTBUS

95

OCHOBHbIE MeTO/Ibl pelleHHs CUCTEM U
COBOKYMTHOCTeM pallMOHaIbHBIX YPaBHEHUMN

96

OCHOBHbIE MeTO/Ibl pellieHHs CUCTEM U
COBOKYITHOCTe} MppaL{iOHabHbIX
ypaBHEHUM

97

OCHOBHbIE MeTO/Ibl pelleHHs CUCTEM U
COBOKYITHOCTeM MOKa3aTe/IbHbIX YPaBHEHUN

98

OCHOBHbIE MeTO/Ibl pelleHHs CUCTEM U
COBOKYITHOCTeM MOKa3aTe/IbHbIX yPaBHEHUN

99

OCHOBHbIE MeTO/Ibl pelleHHs CUCTEM U
COBOKYTTHOCTeH JIorapuMuyecKux
ypaBHEHUM

100

OCHOBHbIE MeTO/Ibl pelleHHs CUCTEM U
COBOKYTTHOCTeH JIorapu(MuyecKux
ypaBHEHUN

101

[IprimeHeHKe cUCTeM K pelleHHI0
MaTeMaTUUeCKUX 3aZiau v 3afiad 13
Pa3/IMYHbIX 00/1aCTel HayKH U peasbHOU
JKWU3HU, UHTepIIpeTaLys I0JIy4YeHHbIX
pe3yJIbTaToB

102

[IprimeHeHKe cuCTeM K pelleHUI0
MaTeMaTUUeCKHX 3aZiau v 3afiad 13
Pa3/IMYHbIX 00/1aCTel HayKH U peasbHOU
JKWU3HU, UHTepIIpeTaLys M0/Iy4YeHHbIX
pe3yJIbTaToB

103

[TprMeHeHNe HEepaBeHCTB K pelleHUI0
MaTeMaTHUeCKHX 3a/jau v 3a/iay U3
Pa3/IMYHbIX 00/1aCcTel HayKH U peasbHOU
)KU3HH, UHTeprpeTaLys oy4YeHHbIX
pe3y/bTaToB

104

KonrposnbHas pabota: "CucreMsl
paL[MOHAJTBHBIX, NPPALMOHATBHBIX
TI0Ka3aTe/IbHbIX U JI0Tapu(MUUeCKIX
ypaBHeHUM"

105

Pa1rioHa/ibHble YPaBHEHHUs1 C TapaMeTpaMu

106

Pa1rioHa/ibHble HepaBeHCTBa C NapaMeTpaMu

107

Pa1jrioHa/ibHble CUCTeMBbI C lTapaMeTpaMu

108

VppaiioHasibHble YpaBHeHUs,

e i




HepaBeHCTBA C MapaMeTpaMu

109

VppairioHa/ibHble CUCTeMBbI C ITapaMeTpaMu

110

[TokasaTesbHbIE YpaBHEHUs], HEPaBEHCTBA C
rapaMeTpamu

111

[TokasaTe/ibHbIE CUCTEMBI C TTapaMeTpamMu

112

Jloraputmuueckrie ypaBHeHU,
HepaBeHCTBA C MapaMeTpaMu

113

Jlorapugmuueckue CUCTEMBI C TapaMeTpamu

114

TpuroHomeTpryeckuie ypaBHeHUsI C
rapaMeTpamu

115

TpuroHomeTpuuecKre HepaBeHCTBA C
rlapamMeTpamu

116

TpuroHomeTpryeckrie CUCTeMBbI C
rapaMeTpamu

117

[TocTpoeHue u UcciesoBaHye
MaTeMaTUUeCKUX MOJesleld pealbHbIX
CUTYaLUi C MOMOLIbIO YPaBHEHUN C
rapaMeTpamu

118

[TocTpoeHue u ucciesoBaHye
MaTeMaTUUeCKUX MOJesleld pealbHbIX
CUTYaLUi C MOMOLBIO CUCTEM YPaBHEHUM C
rapaMeTpamu

119

[TocTpoeHue u UcciesoBaHye
MaTeMaTUUeCKUX MOJesleld pealbHbIX
CUTYaLUi C MOMOIBIO0 CUCTEM YPaBHEHUM C
rapaMeTpamu

120

KonrposnbHas pabota: "3azgauu c
rnapamerpamu"

121

[ToBTOpEHUe, 06001TIeHNE, CHCTEMAaTH3alUsS
3HaHuU: "YpaBHeHus"

122

[ToBTOpEHUe, 06001TIeHNE, CHCTEMAaTH3aIUs
3HaHuU: "YpaBHeHus"

123

[ToBTOpEHUe, 06001TIeHNE, CHCTEMAaTH3alUsS
3HaHuU: "YpaBHeHusl. Cuctemsbl ypaBHeHUM"

124

[ToBTOpEHUe, 06001TIeHNE, CHCTEMAaTH3aAIUsS
3HaHuu: "HepaBeHcTBa"

125

[ToBTOpeHUe, 06001TIeHNE, CHCTEMAaTH3alUsS
3HaHuu: "HepaBeHcTBa"

126

[ToBTOpEHUe, 06001TIeHNE, CHCTEMAaTH3alUsS
3HaHuu: "HepaBeHcTBa"

127

[ToBTOpEHUe, 06001TIeHNE, CHCTEMAaTH3alUsS
3”aHuu: "I[IpousBosHas 1 eé npuMeHeHue"

128

[ToBTOpEHUe, 06001TIeHNE, CHCTEMAaTH3alUsS
3”HaHuu: "IIpousBosHas 1 eé npuMeHeHue"

129

[ToBTOpEHUe, 06001TIeHNE, CHCTEMAaTH3alUsS
3”aHuu: "IIpousBosHas 1 eé npuMeHeHue"

130

[ToBTOpEHUe, 0600ITIEHNE, CHCTEMATH3aIUsS
3HaHuu: "VIHTerpas u ero npumeHeHue"

131

[ToBTOpEHUe, 06001TIeHNE, CHCTEMAaTH3alUsS
3HaHuu: "dyHKymn"

132

[ToBTOpeHue, 06001TIeHNe, CHCTEMAaTH3alUsT




3HaHuu: "dynkumu"

133 | TloBTOpEHME, 00001IeHNEe, CHCTEMaTU3aLIUs
3HaHuu: "dynkumn"

134 | VitoroBasi KOHTpOJIbHasi paboTa

135 | VitoroBasi KOHTpOJIbHasi paboTa

136 | TloBTOpeHMe, 0000IIeHNEe, CCTEMAaTU3ALIUS

3HaHUN
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