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IHOACHUTEJIBHASA 3AIIMCKA

VY4eOnblii Kypc «Anrebpa W Hayalla MaTEMaTHYECKOTO aHalu3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TIpOTpamMMe CpeaHero oOmero ooOpa3oBaHUS,
MOCKOJIbKY, C OJHOW CTOpPOHBI, OH OOeCleYrBaeT HMHCTPYMEHTAIbHYIO 0a3y s
M3Y4YEHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, & C JPYrodl CTOPOHBI, (HOpMHUpPYET
JIOTUYECKOEe U aOCTPAKTHOE MBIIUICHHE 00YyYaroNuXcsl Ha YPOBHE, HEOOXOAMMOM IS
ocBoeHUs HMH(POPMATHKH, OOIICCTBO3SHAHMS, WCTOPHH, CIOBECHOCTH € JPYTHX
TUCUUIUIMH. B pamkax ngaHHOro ydeOHOro Kypca oOydaroniugecs OBJIaJeBaIOT
VHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAayKH, KoTopas (QOpMyIHpPYET CBOH
JOCTIKEHUS B MaTeMaTH4ecKoit popme.

Y4eOHblid Kypc anreOpbl M Havadl MaTEeMaTHYeCKOTO aHaiu3a 3aKIajblBacT
OCHOBY JIJISI YCIIEIITHOTO OBJIAJICHUS 3aKOHAMH (PU3UKHU, XUMHUH, OMOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHACHITMN Pa3BUTHS IKOHOMHKHA W OOIICCTBEHHOW >KM3HU, ITO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(MPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIb30BaTh WX IS JajbHEWIIero oOpa3oBaHWs W B IOBCEIHEBHOMN
®u3HU. B TO ke BpeMs OBlaJeHue aOCTPAKTHBIMH M JIOTHYECKH CTPOTUMU
KOHCTPYKITUSIMU anreOphl 1 MAaTEMAaTHYECKOTO aHAJIM3a Pa3BUBAECT YMEHHUE HAXOJUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, JIOKA3bIBATh YTBEPIKICHUS C TIOMOIIBIO
MHIYKIAW ¥ PacCyXaaTh JCTyKTUBHO, UCTIOIH30BaTh 0000IIEHNE W KOHKPETH3AIHIO,
a0CTparupoBaHKE U aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTHIECKOE MBIIIJICHHUE.

B xome wsydenuss ydueOHOrOo Kypca «AnreOpa W Hadajga MaTEMaTHYECKOTO
aHaMM3a» O0OydYaloluecs TOJMy4YaloT HOBBIM ONBIT PEIICHUS NTPHUKIAJAHBIX 3ajad,
CaMOCTOSITETFHOTO TIOCTPOCHHSI MAaTeMaTHYeCKUX MOJICTICH pEealIbHbIX CHUTYaIlnH,
WHTEPIPETAIUA TTOTYUYCHHBIX PEIICHUHN, 3HAKOMSTCS C MPUMEpaMU MaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH B  TpUpOJAE, HAyKe MW  HCKYCCTBE, C  BBIJAIOIIUMUCS
MaTEeMaTUYECKUMH OTKPHITUSIMHU U UX aBTOPaMHU.

Y4eOHbIid Kypc o00NagaeT 3HAYMTEIBHBIM BOCHHUTATEIBHBIM ITOTCHIIMATIOM,
KOTOpBI ~ peanu3yercs Kak dYepe3 Y4eOHbI MaTepuan, CIOCOOCTBYIOIINUN
(OpPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK W dYepe3 chenupuky ydeOHOU
JESTENBbHOCTH,  TPEOYIOMIe  MPOJOJDKUTENTFHOM  KOHIIGHTpAllMd  BHUMAaHUS,
CaMOCTOSITEIILHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a IMOTYYCHHBIN pe3ysbTar.

B ocHoBe Meronuku oOydeHus: anreOpe W HadajlaM MaTeMaTHYEeCKOrO aHaln3a
JISKUT IEATCTLHOCTHBIA TPUHITUT OO yICHHSI.

B ctpykrype yuebHOrO Kypca «Anrebpa U Havajga MaTEMaTHYECKOTO aHATU3a»
BBIJICJICHBI  CJICAYIONINE  COJEpP)KaTeIbHO-METOANMYeCKre JimHuUU: «Yucma u
BBIUHCIICHUs», «DyHKIMU U rpaduku», «YpaBHEHUS W HEpaBeHCTBa», «Hauama
MaTeMaTU4YecKoro  aHamm3a», «MHOXecTBa W  JIOTHKa». Bce  OCHOBHBIC
COJIEPKATEIIbHO-METOIMYECKUE JIMHUM HW3Y4aloTCd Ha TMPOTSHKCHUHM JABYX JIET



oOy4eHHsI Ha YPOBHE CpeAHEero oOIIero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS JIPYT
ApyTa W TIOCTENEHHO HACHIIIAsiCh HOBBIMU TeMaMU W pasjaenamu. J[aHHBIN yueOHBIN
Kypc SIBIS€TCS WHTETPATUBHBIM, ITOCKOJIBKY OOBEAMHSIET B cele cojepikaHue
HECKOJBKMX MAaTEeMaTUYECKUX JMCUIUIUINH, TaKUX Kak airedpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUN aHaliu3, TEOPHsl MHOXKECTB, MaTeMaTuieckas jJjoruka u apyrue. [1o
Mepe TOro Kak oOydaromiuecs OBJaJeBalOT BcE Ooyiee MIMPOKUM MaTeMaTHYECKUM
amnmapaToM, y HHUX IOCIIEIOBAaTEIbHO (POPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE
CTPOUTh MATEeMAaTHYECKYI0 MOJEJIb pPEAJTbHONW CHUTyallud, TPUMEHSATHh 3HAHUSA,
NOJIyYeHHbIE TPU HU3YYEHUH Y4eOHOTO Kypca, I peUIeHUS CaMOCTOSITEIbHO
chopMyIMPOBAaHHON MaTeMaTHYeCKOW 3aJadd, a 3aTeM WHTEPIPETHPOBATH CBOM
OTBET.

ConepkarenpbHO-METOAMYECKass JMHUS «Yucna W BBIYUCICHUS» 3aBEpIIACT
(dbopMHpOBaHHWE HABBIKOB HCIIOJI30BaHUS JIEUCTBUTENIBHBIX YHUCEN, KOTOpOoe ObLIO
HAayaToO Ha ypOBHE OCHOBHOTO 001iero obpasomanus. Ha ypoBHe cpenHero oOiero
oOpa3oBaHMsi 0C000€ BHUMaHUE yienseTcss GOpMUPOBAHNIO HABBIKOB PAIlMOHATIBHBIX
BBIYHCIICHU, BKIIFOUAIOIINX B CE0sl UCTOIB30BAHUE PA3TUYHBIX (POPM 3alHUCH YUCIIA,
yMEHHUE JeNaTh NPUKUIKY, BBIIOJHATH MNPUOTMKEHHBIE BBIYUCICHUS, OIICHUBATH
YHCIIOBBIC BBIPAKEHUSA, pabOTaTh C MaTEeMAaTHUYECKUMU KOHCTAaHTaMHU. 3HAKOMBIE
00yJaroIMMCsl MHOYKECTBA HATypaIbHBIX, IEJbIX, PAIIMOHATBHBIX W JEHCTBUTEIHHBIX
9uCeNl JOMOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHncel. B KaxgoMmM wu3 3THX
MHOXKECTB PacCMAaTPUBAIOTCS CBOMCTBEHHBIE €My CcHeHU(pUYECKUe 3aJadyu |
oTiepaliu: JeJIeHNEe Halelo, ONepUPOBaHNE OCTaTKaMU Ha MHOYKECTBE IEJIBIX YHCEl,
0coObIe CBOICTBA pAlMOHANBHBIX W HWPPALMOHANBHBIX YHCEN, apudmernyeckue
omepanuy, a TakKe W3BJICUYCHHE KOPHS HATypaJlbHOMW CTENEHH Ha MHOXKECTBE
KOMIUIEKCHBIX ~ uMcesl. biaromapss mociemnoBatenbHOMY — PACIIMPEHUIO  Kpyra
HCITOJIB3YEMBIX YHCENI 1 3HAKOMCTBY C BO3MOXXHOCTSIMH MX MTPUMEHEHUS TSI peIICHUS
pa3IMyYHBIX 33729 (GOPMHUPYETCS MPEICTABICHUE O €IMHCTBE MATEMATUKH KaK HAYKH U
e€ poilu B TIOCTPOCHHUH MOJENEH pealbHOro0 MHpa, I[IHPOKO HCHOIb3YIOTCS
000011IeHe ¥ KOHKPETHU3aITHS.

Jluaus «YpaBHEHHS W HEPABEHCTBA» peaM3yeTcsl Ha TPOTSHKEHUH BCETO
o0yueHHUs Ha YPOBHE CpEeHEro o0IIero oopa3zoBaHusi, MOCKOIbKY B KaXJAOM paszelie
[IporpaMMbl TpeAyCMOTPEHO peIlIeHHWE COOTBETCTBYIOIIMX 3anad. B pesynbrare
oOydJaroniyecsi OBJIAAEBAIOT PA3TUYHBIMU METOJAaMU PEIICHUS PallMOHAJBHBIX,
UPpAlMOHATBHBIX, ITOKA3aTEIbHBIX, JOTAPUPMUYECKUX ¢ TPUTOHOMETPUUYECKHX
YpaBHEHUH, HEPABEHCTB M CHCTEM, a TakKe 3a/Jay, COJACpXKAIlINX MapaMeTphl.
[Tomy4yeHHble yMeEHUS MIMPOKO MCHOJIB3YIOTCS TPU UCCIEAOBaHUM (DYHKIMH ¢
MOMOIIBI0 IPOU3BOHOM, MPHU PEIICHUU MPUKIAAHBIX 3a7a4 U 33/1a4 Ha HAXOXKICHUE
HanOOJIBIITUX M HAaUMEHBINUX 3HaueHWN (yHkumu. J[aHHas comepkarenbHas JTUHUS
BKJIFOYAET B ce0s Takke (POPMUPOBAHME YMEHUHN BBINOJIHATH PAcUETHI MO (popmyIiam,



npeoOpa3oBaHUsl  PALMOHAIBHBIX, HUPPALUOHAIBHBIX M  TPUTOHOMETPHUUECKHUX
BBIPAKEHUMN, a TaKXKe BBIPAKEHUM, COJEpKaIUX CTeneHu W jorapudmel. braronaps
U3YUYEHUIO anreOpamdyeckoro Marepuaia MpPOUCXOAUT JajbHEWIIee pa3BUTHE
AITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHHS OOyJaromuxcs, (OpMUPYIOTCS
HaBbIKM JEIYyKTUBHBIX pacCyXIAEHWH, pabOThl C CUMBOJIBHBIMH (opMamu,
MPEICTABICHUS] 3aKOHOMEPHOCTEN M 3aBUCHUMOCTEN B BHUJI€ PABEHCTB M HEPABEHCTB.
AnrebOpa npennaraer 3(pQeKTUBHbIE MHCTPYMEHTHI JJI1 PEIICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a/1ad, HaryAJHO JAEMOHCTPUPYET CBOH BO3MOKHOCTH Kak
A3bIKA HAYKU.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM W rpaduKw»  TECHO
NeperuieTaeTcsa ¢ APyruMH JUHUSAMU Y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  IOCJIENOBATEIBHOCTh W3Y4Y€HUs Marepuana. l3ydeHue CTeneHHoi,
NOKa3aTeJIbHOM, Jorapu(MUUEcKOl U TPUTOHOMETPUUECKUX (YHKIUI, UX CBOWCTB U
rpauKoB, HMCHOJB30BaHME (DYHKIMN [ pelleHus 3aJad U3 JAPYTHX Y4eOHBIX
MPEAMETOB U PEabHOM )KMU3HU TECHO CBSA3aHO KaK C MAaTEMaTHYECKUM aHAIM30M, TaK
U C pellleHuEM ypaBHEHUH W HepaBeHCTB. [Ipu 3TOM OoiblIO€ BHUMAHUE YACTSAETCS
(GOpMUPOBAaHHIO YMEHUS BbIpaxkaTb (OPMYJIaMU 3aBUCHUMOCTH MEX]Y pPa3InYHBIMU
BEJIMYMHAMM, UCCIIEI0OBATh MOJyYeHHbIE (DYHKIMH, CTPOUTh UX rpaduku. Matepuan
OTOM COJNEpKATEIbHOM JIMHWM HALEJIeH HAa pa3sBUTHE YMEHUMM M HaBBIKOB,
MO3BOJIAIOIIMX BBIPAKATh 3aBUCUMOCTH MEX]y BEIUYMHAMU B Pa3IW4YHON (opme:
aHAJIMTUYECKOMU, Tpaduyeckoil U cinoBecHO. Ero mzyueHue cnocoOCTByeT pa3BUTHIO
AITOPUTMUYECKOTO MBIIUICHHSI, CIIOCOOHOCTH K OOOOIIEHHIO M KOHKPETH3allUH,
WCIIOJIb30BaHUIO AHAJIOTU.

CopnepxarenpHass JmHHA «Hadana MaremMarMyeckoro aHaiau3a» IO3BOJSET
CYIIECTBEHHO PAaCIIMPHUTh KPYr KaK MaTEMaTUYECKHUX, TaK M IPHUKIAAHBIX 3ajaad,
JOCTYIHBIX OOyYaromuMcsi, TaK KakK y HHUX HOSBISETCS BO3MOXKHOCTb CTPOUTH
rpaduKy CIOXKHBIX (DYHKIIHM, ONPEAENITh UX HAUOOJbIINE U HAMMEHBIINE 3HAYCHUS,
BBIUUCIATH IUIOMATu (GuUryp U oOBEMBI TeJ, HAXOAUTh CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHasg conep)KaTellbHAsl JIMHUS OTKPBIBAET HOBBIE BO3MOXXHOCTHU
MOCTPOEHUSI MAaTEMaTUYECKUX MOJENEeH pealbHbIX CHUTyallui, MO3BOJIAET HAXOJIUTh
HaWIyyllee pEIICHWEe B MNPUKIAAHBIX, B TOM YHUCJIE COLHMAIbHO-3KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBaMHM MAaTeMaTHMYECKOIO aHajiu3a CIOCOOCTBYET
pa3BUTUIO AOCTPAKTHOTO, (POPMATBHO-TOTUYECKOTO W KPEaTHMBHOI'O MBIIUICHHUS,
(OpMHpPOBAaHHIO YMEHUI Paclo3HaBATh MPOSIBICHUS 3aKOHOB MAaTEMATHKU B HayKe,
TeXHUKE U HCcKyccTBe. OOydarompecs Y3HAIOT O BBIJAIOIIMUXCA Ppe3yJibTarax,
MOJTyYEHHBIX B XO/I€ Pa3BUTUSI MaTEMAaTHKHU KaK HAyKd, U 00 UX aBTOpPaXx.

ConepxarenpHo-MeTOAUYECKasl JIMHUS «MHOXKECTBA M JIOTMKA» BKIIOYAET B
ceOsl DJIEMEHThl TEOPUM MHOXKECTB M MaTeMaTH4eCKOW JIOrMKu. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS IPOHU3BIBAIOT BECh KypC IIKOJbHONH MaTEMaTUKH U



npenjaraloT Haubojiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSAIONIMA BCE pa3Jeibl
MaTeMaTUKu U €€ TPUIIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTeMaTHYECKUE
JUCUUIUIMHBL U UX TPWIOKEHUS B euHoe 1enoe. [[03ToMy BaXKHO 1aTh BO3MOKHOCTD
oOydJaroremMycsi MMOHUMAaTh  TEOPETUKO-MHOKECTBEHHBIM  SI3bIK  COBPEMEHHOMU
MaTEMaTUKH M UCIOJIb30BaTh €ro JJisi BBIPAXKEHHUS CBOMX MbICIIEH. [[pyruM BaskHBIM
MPU3HAKOM MaTEMAaTHKU KaK HayKH CJIeAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOroCTh
000CHOBaHUY U CJIEIOBAHUE OMPENENEHHBIM MPABUIIAM MOCTPOEHUS TOKA3aTEIbCTB.
3HAKOMCTBO C DJE€MEHTAMHU MAaTEeMaTUYeCKOW JIOTUKH CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHHUST 00yYaroluxcsi, MO3BOJISIET UM CTPOUTh CBOU PACCYKICHUS
Ha OCHOBE JIOTUUECKUX MpaBui, GOPMUPYET HABBIKA KPUTHYECKOTO MBIIIJICHHUS.

B yuebHOM Kypce «Anrebpa u Hayajga MaTEMaTUYECKOIO aHaJIUu3a»
MPUCYTCTBYIOT OCHOBBI MaTEMaTHUYECKOTO MOJEIUPOBAHUSA, KOTOPbIE IPU3BAHBI
croco0CTBOBaTh  (OPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENEH  peajbHBIX
CUTyalluid, WCCIEIOBaHMUS HJTHUX MOJIeJied ¢ TIOMOIIbI0 ammapara aiareOpsl U
MaTeMaTUYECKOro aHajau3a, HWHTEpPHpeTaluyd T[OJYy4YeHHBIX pe3yJbTaToB. Takue
3a1aHusl BIUIETEHbl B KAXKIbIA U3 Pa3/IeNIOB MPOTPaMMBbl, MTOCKOJIbKY BECh MaTepuai
y4eOHOTO Kypca IIUPOKO HCHOJB3YETCS JUIsl pelieHus MpUKIagHbix 3anad. [lpu
pelIeHNd  pealbHBIX  NPAKTHUUECKUX  3a7a4  OOydawIuecs  pa3BUBAIOT
HaOII0/IaTeNIbHOCTh, YMEHHME HaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
MCITOJIb30BATh aHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBAThH MpodieMy. JlesTenbHOCTh
1o (OpMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 337]a4 OPraHU3yeTCsl B MPOIECCce
M3YUYeHHMs BCEX TEM y4eOHOro Kypca «Anredpa u Hayajga MaTEMaTHUYECKOTO aHAJIA3a.

Ha u3ydenue ydyeOHOro Kypca «Anredpa u Hayajga MaTEeMAaTHYECKOIO aHAIU3a»
oTBoauTCs 272 4vaca: B 10 kimacce — 136 gacoB (4 yaca B Hezento), B 11 kimacce — 136
4yacoB (4 Jaca B HEJICIIO).



COILEPXAHUE OBYUYEHUA
10 KITACC

Yuciia M BHIYUCTICHUSA

Panmonaneupie uncina. OOBIKHOBEHHBIE M JECSATHYHBIE ApOOU, TNPOILECHTHI,
OeckoHeuHble mepuoauueckue aApodu. Ilpumenenue apoOell M TPOLEHTOB s
peLIeHUs NPUKIIAIHBIX 3a/1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUU U peaIbHON KU3HH.

JlelictBuTenbHble  yuchna. PanuoHanbHBIE W HMppalMOHANBHBIE  YHCIIA.
Apudmernueckue  omepauMd € JIEHCTBUTENIbHBIMM  4HMciIaMu.  Moayib
JNEUCTBUTEIBPHOTO 4HCIa M €ro cBoiicTBa. llpnOnmkéHHble BBIYMCIEHUS, IpaBHUIIa
OKPYTJICHHUS, IPUKUKA U OLIEHKA PE3YJIbTaTa BBIYUCICHH.

Crenensb ¢ nensiM nokazarenem. bunom Herotona. Mcnone3oBanue noaxoasmiei
GbopMbI 3amUCH JEUCTBUTENBHBIX YHUCEN JUIsl PEUIeHHs] MNPAKTUYECKUX 3a7ad U
[IPEJICTABIICHUS JaHHBIX.

ApudmMernyecknii KOpeHb HaTypaJbHOM CTENEHU U €ro CBOMCTBA.

CreneHb C palMOHANBHBIM IOKa3aTeJieM M €€ CBOWCTBA, CTENEHb C
JNEHUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapu¢pm uncna. CpoiictBa jorapudma. JlecATuuHbIE U HATypajbHBIE
norapuMsl.

CuHyC, KOCHHYC, TAaHI'€HC, KOTaHI'€HC YHCJIOBOIrO apryMeHTa. ApKCHHYC,
APKKOCUHYC U apKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa U TOKIECTBEHHbIE TPEOOpa30BaHusl. Y paBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCMIBHBIE ypaBHEHMS U ypaBHEHHMs-CIEACTBUA. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OCHOBHBIE METOJBl PELICHUS LEJIbIX U JAPOOHO-pAllMOHAIBHBIX YPaBHEHHH U
HEPAaBEHCTB. MHOTOUYIEHb OT OJHOM NEepeMEHHOW. JleneHue MHOrowieHa Ha
MHOTOUJIEH ¢ ocTaTKoM. Teopema be3y. MHuorousnens! ¢ nensiMu kod3d@uimrentamu.
Teopema Buera.

[IpeoOpa3oBaHusl YMCIOBBIX BBIPAXKEHUMN, COJEPKAIIMX CTETIEHN U KOPHHU.

HNppanmonaneHeie ypaBHeHHs. OCHOBHBIE METOABI PEIICHUS] UPPALUOHAIBHBIX
YpPaBHEHUM.

IToka3atenbHble ypaBHEHHMS. OCHOBHBIE METOABI PEIICHMS] IOKa3aTEIbHBIX
YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXEHUI, COAEpKALUX JTOTapU(MBbI.

Jlorapupmuyeckue ypaBHeHuss. OCHOBHBIE METO/IbI PEUICHHS JIOTrapu(hMUIECKUX
YpaBHEHUM.



OcHoOBHbIE TPUTOHOMETPHUUECKHUE (bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHne TpUroHoMEeTpU4ECKUX YPaBHEHUM.

Pemienne cucreM JHMHEHMHBIX YpaBHEHMU. Marpuma CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUIlbl 2X2, ero reOMETPUUECKUN CMBICI U CBOWCTBA,
BBIYMCJIEHUE €T0 3HAYEHHUs, NPUMEHEHHE OMNPEHENUTENS ISl PELICHUS CHUCTEMBI
JIMHEWHBIX YpaBHEHUH. Pelienne npukiagHbpIxX 3a1a4 C TOMOIIBIO CUCTEMbI JIMHEMHBIX
ypaBHeHu. lccienoBaHne NOCTPOCHHOM MOJEIM C IIOMOIIBK) MaTpull H
OIPEICIIUTEIICH.

[TocTpoeHne MareMaTH4eCKUX MOJENEH pEeallbHOW CHUTyallMd C MOMOILBIO
YpPaBHEHUM U HEPABEHCTB. lIpuMeHEeHHE ypaBHEHMN M HEPABEHCTB K PEILICHUIO
MaTeMaTUYECKHX 33J]1a4 U 3a7a4 U3 pa3InyHbIX 00J1acTEN HAYKU U PEAIbHOM KU3HHU.

DOyHKUNHA U TPapuKu

OyHkumsa, crnocodsl 3amaHus  ¢GyHKOUH. B3auMHO oOpaTHble (DYHKIUU.
Komno3zuumust  gynkuuit. ['paduk  QyHKuuu. nemMeHTapHble peoOpa3zoBaHUs
rpadukoB QyHKIHIMA.

OO6nactp ompeneneHUss U MHOXECTBO 3HaueHuW Gyukuuu. Hymm ¢yHKIuu.
[IpomexxyTku 3HaKomocTosHcTBa. UETHhie M Heu€THble (QyHKIUMU. [lepuommyeckue
¢ynkuuu. [IpomMexxXyTKu MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl W MHUHUMYMBI
dbynkuuu. Hanbosbiiiee 1 HauMeHblllee 3HaYeHUs PYHKIIMHU Ha TPOMEKYTKE.

Jluneitnasi, kBaapaTW4Has U JApOOHO-TMHEHHas (QyHKIUH. ODJIeMEeHTapHOE
UCCJIEIOBAHUE U TTOCTPOEHUE X IPAPUKOB.

CrenenHast (yHKLUMSI C HaTypaJbHBIM M LIENbIM Toka3zareneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS N-OM CTENEHU KaK (PyHKIMH OOpaTHOM CTENEHU C
HaTypaJIbHBIM IOKa3aTEIEM.

[lokazatenbHass u Jjorapudmuueckas (QYHKIUM, WX CBOWCTBA M TpaUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 1715 pelIeHUs] ypaBHEHU.

Tpuronomerpruueckass  OKpPYKHOCTb,  OINPEIEICHHE  TPUTOHOMETPUYECKHUX
(GyHKIMI YUCIOBOTO apryMeHTa.

OyHKIIMOHAJIbHBIE 3aBUCUMOCTH B pPEasIbHBIX Tpolieccax u siBeHusax. ['paduxu
pEAITBHBIX 3aBUCUMOCTEM.

Hayana MaTeMaTH4eCKOro aHajaImu3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs  IIOCJIENOBAaTEIBLHOCTEH. MeTox
MaTeMaTU4eCKOM MHAYKUUH. MOHOTOHHBIE W OTPAaHUYEHHBIE IOCIIEIO0BATEIHHOCTH.
Hcropusi BO3HMKHOBEHHUS MAaTE€MaTUYECKOrO aHaldu3a KakK aHalu3a OeCKOHEYHO
MaJIbIX.

Apudmernueckas U reoMeTpuyeckas mporpeccuu. beckoHeuHo yObIBaromias
reoMmerpudeckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TIeOMETpHUUECKON
[IpOrpeccuy. JIMHENHBIM U 3KCHOHEHUMAIBHBIA pocT. Hucno e. Popmyia CIOKHBIX



IpOLIEHTOB. MCroab30BaHUE MPOTPECCUH IS PELIECHUS] PEAJIBHBIX 33/1a4 MPUKIAJTHOTO
Xxapakrepa.

HenpepsiBHblEe (QyHKIMH U UX cBOWCTBA. ToUKHM pa3pbiBa. ACUMITOTHI I'paUKOB
¢bynkuumii. CBoiicTBa (PYHKIIMN HEMPEPHIBHBIX HA OTpe3ke. MeToa MHTEPBAJIOB s
penieHus: HepaBeHCTB. [IprMeHeHne CBOMCTB HENMPEpPhIBHBIX (YHKUIUN I pelieHus
3a/1a4.

IlepBast u BTOpas mpou3BojHbIe (QyHKIMH. OnpeneneHue, TeOMETPUUECKUNA U
(bu3UYeCKuil CMBICT TPOU3BOIHON. Y paBHEHUE KacaTeabHOU K TpaduKy QyHKIUH.

[IpousBoanbie 3eMeHTapHbIX (yHKIUN. [Ipon3BogHas CyMMBbl, MPOU3BEICHNUS,
YaCTHOTO U KOMIO3ULINK (PyHKITHIA.

MHo:xecTBa U JIOTHKA

MHOXecTBO, Onepaluy HaJl MHOKECTBAMH M UX CBOMCTBA. J{uarpaMmmbl Ditnepa—
Benna. [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOTO allapara sl ONUCAHUS PEaTbHbIX
MIPOLIECCOB U SIBJICHUM, IPU PEUICHUH 3a]a4 U3 APYTUX YUYEOHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeNIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KITACC

Yucsia 1 BIYUCJICHUS

Harypansubie u uensie uucina. [IprmMeHeHHe NPU3HAKOB JETUMOCTH IEJBIX
quces, HanOopiui o0muid nenurens (nanee — HOJl) u HaumeHnsbiee o01ee KpaTHoe
(manee — HOK), ocratkoB 1o mMopayito, aaroputma EBkimma js pemieHus 3aaad B
LEJIBIX YHCTax.

Kowmmnekcupie uncima. Anrebpandeckass ¥ TpUTOHOMETpUIecKass (opMbl 3amucu
KOMILJIEKCHOTO 4YHCIa. ApU(PMETUYECKHE ONEpali C KOMIUIEKCHBIMU YHCIIAMH.
N3o0pakeHne KOMIUIEKCHBIX YHCENl Ha KOOpAUHATHOM 1mockoctu. dopmyna Myaspa.
KopHu n-oii cTenenu u3 KOMIUIEKCHOTO yncia. [IpuMeHeHrne KOMIUIEKCHBIX YHUCeIT JIs
pemeHus: GU3NIECKNX U TEOMETPUICCKUX 3a7ad.

YpaBHeHUS U HEPABEHCTBA

Cucrtema ¥ COBOKYIMTHOCTh YPaBHCHHUI U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U
CUCTEMBbI-CJIE/ICTBUSI. PaBHOCUIIbHBIE HEPABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUYECKUX  YpPAaBHEHUU Cc ITOMOIIBIO
TPUTOHOMETPUUECKOI OKPYKHOCTH. PelieHne TpuroHoMeTpuyecKux HEPaBEHCTB.

OCHOBHBIC METO/IbI PEIICHUS TTOKa3aTEIbHBIX U JIOrapu(MUUESCKUX HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPATUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBl PEIIEHUSI CHUCTEM U COBOKYIHOCTEW pallMOHAJIbHBIX,
UppalMOHATBHBIX, TTOKA3aTEIBHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu.



IIpumeHeHne ypaBHEHMI, CHCTEM U HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKHUX
3a/lay M 3a/1ad U3 PA3IMYHbIX 00JlacTell HAyKU M peajbHOW KU3HU, MHTEpIpeTalus
ITOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUUHA U TPaPuKu

I'paduk xommosuruu Qyskiui. ['eomerpuyeckue oOpa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKINH, UX CBOMCTBA U Tpa(UKH.

I'padrueckne MeTonapl pemieHWs ypaBHEHUW W HepaBeHCTB. [ 'padudeckue
METO/IbI PEIIEHUS 3a/1a4 C IapaMeTPaMHU.

Ucnonw3oBanue rpadukoB GYHKIUNA IS UCCIEAOBaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NpPH PEHICHHH 3aJad U3 APYruX Yy4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Hayana mareMaTH4€CKOro aHAJIN3a

[IpumeHeHne NpPOM3BOJHON K HCCIENOBaHWIO (YHKIMA HAa MOHOTOHHOCTh W
sKkcTpeMyMbl. HaxoxeHne HamOoJbIIEro U HaMMEHBILIEro 3HAYEHWW HENpEepbIBHOU
(GyHKIIMM Ha OTPE3KE.

IIpumeHeHne TPOM3BOAHOW JUIS HAXOXKIACHUS HAWIY4dlIero pEIICHHs B
MIPUKJIAJIHBIX 3a]1a4ax, I ONPEAEIEHUs CKOPOCTH U YCKOPEHMS IIPOLiecca, 3aJaHHOTO
(opMynoi nau rpa)uKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. [lepBooOpa3HbIe
anieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUs IEpBOOOPa3HBIX.

Nurerpan. ['eomeTpudyeckuil CMbICI UHTErpana. BeluncieHue ornpenesi€HHOro
uHTerpana no gpopmyie Herotona-Jleitonua.

[IpumeHneHre uHTerpaia A HaX0XKICHUs TUIOIIaIel TNIOCKUX GUryp u o0bEMOB
reOMETPUYECKUX TElL.

[Ipumepsl  pemennit  nuddepeHManbHbIX  ypaBHeHH. Maremaruueckoe
MOJICJIMPOBAHUE PEATTBHBIX MPOLIECCOB C MOMOIIbIO AU(P(epeHInaTbHBIX YPaBHEHUIA.



INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHMA  YYUEBHOI'O KYPCA
«AJII'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBIM  VPOBEHbL) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaKaaHCKOro BOCIMTAHUSA:

c(hOpPMHUPOBAHHOCTh TPAKITAHCKON TMO3ZHUIIMH OOYYaIOMmErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIE€HA POCCHUUCKOTO OOIIEeCTBa, MPEACTABICHUE O MAaTeMaTHUYECKHX
OCHOBAaX  (DYHKIIMOHMPOBAHUS  PAJIMUHBIX  CTPYKTYp, SBJICHUH, MpoOLEIYp
IPaKIaHCKOT0 00I1IecTBa (BHIOOPHI, OMPOCHI U IPYroe), YMEHUE B3aUMOJIEUCTBOBATH C
COIMAJIbHBIMU WHCTUTYTAMH B COOTBETCTBHUHU C UX (QYHKIIUSIMH U Ha3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(OpPMHPOBAHHOCTh POCCUUCKON TPaX)TAHCKONM MIIEHTUYHOCTH, YBaXKEHUS K
MPOIJIOMY W HACTOSIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHUE K
JOCTHKEHUSIM POCCUUCKHX MAaTEMATUKOB M POCCHMCKOM MAaTeMaTHUYE€CKOW IIKOJIBI,
WCIIOJIb30BAHUE JTUX JIOCTHKEHUW B JIPyTMX HayKax, TEXHOJOTHUSX, cdepax
HYKOHOMUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE JYXOBHBIX ILIEHHOCTEH POCCHUHCKOrO Hapoaa, cHopMHpOBaAHHOCTH
HPABCTBEHHOI'O0 CO3HAHMS, 3THYECKOTO MOBEJECHHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKU U JIEATEbHOCTHIO YYEHOr0, OCO3HAHUE JIMYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3CTEeTHYeCKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIKOYAs OCTETHKY MaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a/lay, PEUICHUN, PacCy>kKJIeHUN, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3fInyHbIX BUJOB UCKYCCTBA;

5) pu3uvyecKoro BOCHUTAHUSA:

c(hOpMHPOBAHHOCTh YMEHHUSI MIPUMEHSATh MaTEMaTUYECKUE 3HAHUS B MHTEpecax
3I0pOBOr0 M Oe30macHOro oOpas3a >KHU3HHM, OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY
3I0pOBbIO (3J0POBOE MHUTAHHE, COAJAHCUPOBAHHBIM pEXUM 3aHATHA U OTIbIXA,
perynspHas (¢u3MYecKas aKTHBHOCTH), (PU3WYECKOE COBEPIICHCTBOBAHHUE TIPH
3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYJy, OCO3HAHHUE LIECHHOCTH TPYAOII00Us, UHTEPEC K Pa3IUYHbIM
chepam mnpodeccUOHANBHON JAESITeTbHOCTH, CBSA3aHHBIM C MaTeMaTUKOW U e€
MPWIOKEHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieit mpodeccuu u
peanu30BbIBaTh COOCTBEHHBIC KU3HEHHbIC IUJIaHBl, TOTOBHOCTH M CHOCOOHOCTH K



MaTeMaTHYeCKOMY OOpa30BaHMIO U CaMOOOPA30BaHUIO Ha MPOTSIKEHUM BCEU JKHM3HU,
TOTOBHOCTh K AaKTUBHOMY YUYaCTHIO B PEIICHUH MIPAKTUUECKUX 3aJ1ad MaTeMaTHYECKOM
HaIpaBJICHHOCTH;

7) 3K0JIOrH4€CKOro BOCIIMTAHMSA:

chOPMHUPOBAHHOCTh  JKOJIOTMYECKONW  KyJNbTYpbl, TOHHMaHWE  BIUSHUS
COITMATIbHO-DKOHOMHUYECKUX TMPOIIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM
Cpelbl, OCO3HAHUE TJI00ATBHOTO XapaKTepa SKOJOTMYECKUX NpOoOIeM, OpUEHTAIIUS HA
MIPUMCHEHUE MaTeMaTUUYCCKUX 3HAHWUM JJIs pelIeHHs 3aJad B 00JacTH OKPY KaIOIICH
cpenpl, TUTAHUPOBAHWE IIOCTYNKOB M OLICGHKH HX BO3MOXKHBIX IIOCJIEACTBUN IS
OKPYIKAIOIIEN CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO  COBPEMCHHOMY
YPOBHIO Pa3BUTHSI HAyKU W OOIIECTBEHHOM MPAKTUKH, MOHUMAaHUE MaTEMaTHYECKOMN
HayKH Kak cdepbl 4eJIOBEYECKOU JCSATEIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUUMOCTH
JUISL pa3BUTHUSL LIMBUJIM3AIMHU, OBJIAJCHUE S3bIKOM MaTEMAaTUKU U MaTeMaTU4YeCKOU
KyJIbTYpOU KaK CpeJICTBOM ITO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOEKTHYIO U
UCCJIE0BATEIBCKYIO AEATEILHOCTh HHANBUIYAIBHO U B TPYIITIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3zoBble 1ornyeckue aeicTBu:

BBISIBJISITh M XAapaKTepU30BaTh CYIIECTBEHHbIE TNPHU3HAKK MATEMATHYECKUX
00BEKTOB, MOHATUN, OTHOLICHUM MEXIY MOHSATUSAMH, (POPMYIUPOBATH ONpEICICHUS
MOHSATHUM, YCTAHABJIMBATH CYIIECTBEHHBIM MPU3HAK KIACCU(PUKALIMKU, OCHOBAHUS IS
000011IeHNS U CPAaBHEHUS, KPUTEPUU TIPOBOJUMOTO aHAIIN3A;

BOCIIPUHHUMATb, dbopmMynrpoBaTh u npeoOpa3oBbIBaTh CYXKJICHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBIABJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUUS B
(dakTax, MaHHBIX, HAOTIONEHUSAX U YTBEPXKACHUSAX, MpeasiaraTh KPUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEHN 1 MPOTUBOPEUUH;

nenaTh BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
MHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSTENIBHO JOKA3aTENIbCTBA MATEMATHUYECKUX YTBEPKICHUM
(npsiMble U OT MPOTUBHOTO), BBICTPAWBATh APTYMEHTAIIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBO/IBI;

BBIOMpATh CIOCO0 pelieHus: yaeOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHusi, BEIONpaTh Hanbosee MOAXOSIINNA C yIETOM CaMOCTOSITEIHHO BBIIEIEHHBIX
KPUTEPHUEB).



Ba3oBble ncciienoBarejbcKe 1eMCTBUSA:

UCIIOJI30BaTh BOIMPOCHl KaK HCCIEAOBATENbCKUII HHCTPYMEHT MO3HAHUA,
(opMynHpoOBaTh BONPOCHI, (PUKCUPYIOLIUE MPOTUBOPEUHUE, IPOOIEMY, YCTAHABINBATh
UCKOMOE U JaHHOe, (HOpMUPOBATh TUIOTE3Y, ApPryMEHTUPOBATh CBOIO IO3UIIUIO,
MHEHHE;

MPOBOJIUTH CAMOCTOSITENIbHO CIIAHUPOBAHHBINA AKCIIEPUMEHT, UCCIIEI0BAHUE T10
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTEeMaTUYECKOTO OO0BEKTa, SBJIEHUS, Ipollecca,
BBISIBJICHUIO 3aBUCHMOCTEN MKy 0OBEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOATENbHO (opMyNHMpoBaTh OO0OOIIEHUS UM BBIBOJABI 10 pe3yjbTaTaMm
MPOBEAEHHOTO HAOMIOACHUS, UCCIEAOBaHMS, OLEHUBATh JJOCTOBEPHOCTH MOJTYYEHHBIX
pEe3yJbTaTOB, BHIBOJIOB U O0OOIIIECHUIA;

IIPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTHE IIpollecca, a TakKe BBIIBUIaTh
OPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

PabGora ¢ undopmaumeii:

BBISIBIAATh J€(UUNUTHI MH(POPMALMM, JaHHBIX, HEOOXOAMMBIX MJI1 OTBETa Ha
BOIIPOC U JUIsI pEUICHUS 3a]1a4H;

BbIOMpATh MH(POPMALMIO W3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIUIO PA3JIMYHBIX BUIOB U (PopM
MIPE/ICTABIICHHUS;

CTPYKTYypUpOBaTh HH(POpPMAIMIO, MPEACTaBIATh €€ B pa3iMuHbIX Qopmax,
WLTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HAIEKHOCTh UHPOPMALIUU TIO CAMOCTOSTENBHO CPOPMYIHUPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKaTHBHBIEC YHHBEpPCAJbHbIC Y4eOHbIe 1elHCTBUSA

Oo0wmenne:

BOCIIpUHUMATh U (OPMYJIMPOBATH CYXKJIEHUS B COOTBETCTBHM C YCJIOBUSMHU U
LeJIIMU OOILIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHMSI B YCTHBIX U
MCbMEHHBIX TEKCTAX, JAaBATh MOSICHEHNUS 110 X0y PEUIEHU 3aa4l, KOMMEHTUPOBATh
IIOJIyYEHHBIN PE3YJIbTAT;

B XO0/i¢ OOCYXKIEHMsI 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXJIa€MOW TEMBbl,
npoOJIeMBbl, PEeIIaeMON 3aJ1auM, BbICKA3bIBAaTh MJIEU, HALIEJICHHBIC HAa ITOUCK PELICHUS,
CONOCTABJATh CBOM CYXKIEHUA C CYXACHUSAMH JPYTHX YYACTHUKOB JIHAJIOTA,
OoOHapyXUBaTh Pa3IUYME U CXOJICTBO MO3UIIHIA, B KOPPEKTHOHN Popme PopMyTupoBaTh
pa3HorIacus, CBOM BO3PaXKEHNUs,

IPEICTABIATh PE3YyJIbTAaThl PEIICHMs 3a/ayd, JKCIIEPUMEHTAa, MCCIEHOBaHus,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (GOpMAT BBICTYIUIEHUS € Y4Y€TOM 3ajad
MPE3EHTALNU U OCOOEHHOCTEN ayJUTOPHUH.



PeryasiTuBHbIe yHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

COCTaBJISATh IIJIaH, AJITOPUTM PEIICHUsS 3aJlaud, BbIOMpaTh CHOCOO pPEIICHUs: C
Y4ETOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh H
KOPPEKTUPOBATh BAPUAHTHI pelICHUH C Y4€TOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIaJICTh HABBIKAMU MO3HABATENIBHON pedIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JEHUCTBUHA ¥ MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB, BIAAETh CHOCOOAMU
CaMOITPOBEPKH, CAMOKOHTPOJISI MPOLECCa U Pe3yjbTaTra PEUICHUsS MaTeMaTUYECKOU
3a/1auu;

MPEeABUJIETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPHU PEIICHUH 3a/JauH,
BHOCUTh KOPPEKTHBBHI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, JAHHBIX,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE pPE3yjIbTaTa ILEJU U YCIOBUSM, OOBSCHITH MPUYUHBI
JOCTHKEHUS WM HEJOCTUKEHHUS PE3YyJIbTaTOB JIESITEIbHOCTH, HAXOJIUTh OIIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEJILHOCTD:

MMOHMMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYATbHOMN
paboTHI MpU pElIEHUH YYEOHBIX 3a/a4, MIPUHUMATh 1[€Jb COBMECTHOU IESITEIHHOCTH,
IUIAHUPOBATh OPTAaHU3AIMIO COBMECTHOW pPabOThI, pacmpenensTh BHUABI padoT,
JIOTOBApUBATHCSA, OOCYKAAaTh MpOIECC M pe3yiabTaT padoThl, 0000IATh MHEHUs
HECKOJIbKUX JIFOACH;

y4acTBOBAaTh B TPYHMNOBBIX (opmax padoThl (0O0CyxJeHus, OOMEH MHEHUI,
«MO3TOBBIE MITYPMBD» M WHBIE), BBIMOIHATH CBOIO 4acTh PabOTHI M KOOPJIAUHUPOBATH
CBOM JICMCTBHUS C APYTMMHU WICHAMU KOMaH/]Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIAJa B
OOIIUI MPOAYKT MO KPUTEPHUAM, CPOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUS.

IHPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kJjacce oOydYaromMiiCs TMOMYYUT CIETYIONINC
peAMETHBIE Pe3yJIbTaThl MO OTACIBHBIM TeMaM padoueil mporpaMMbl y4eOHOTo Kypca
«AnreOpa 1 HaYaJla MAaTeMaTHIECKOTO aHATN3ay:

Yncaa 1 BHIYMCTICHUSA:

CBOOOJTHO OINEpPUPOBATh TOHATHSAMHU: PAIMOHAIBHOE YHUCIIO, OECKOHEYHas
nepuoandecKkas  JApoOb, TMPOICHTHI, HUPPANMOHAIBHOEC  YHUCIO, MHOXECTBa
PaIMOHAIBHBIX B IEHCTBUTEIBHBIX YUCEN, MOAYJIb ACHCTBUTEIHLHOTO YHCIA,;

MPUMEHSTH IPOOU ¥ TIPOLICHTHI JUTsl PEIICHUSI TPUKIIATHBIX 3a/1a4d U3 Pa3TUIHBIX
OTpacier 3HaHUM U PEaJbHOU JKU3HU;



OPUMEHATh NPUONMKEHHBIE BBIYMCICHUS, NMPaBUIA OKPYIJIEHUS, NPUKUIKY U
OLICHKY pe3yJbTaTa BEIYMCICHUN;

CBOOOZHO ONEpPUPOBaTh IIOHATHUEM: CTEIEHb C LEIBIM  IOKA3aTENeM,
UCIIOJIB30BaTh MOAXOMALIYI0 (OpPMY 3amHuCH ACUCTBUTEIBHBIX YHMCEN ISl PELICHUS
[IPAKTUYECKHUX 3a]1a4 U IIPEACTABICHUS JAHHBIX;

CBOOOJTHO OIEpUPOBATH MOHSITHEM: apU(PMETUYECKUU KOpEHb HaTypabHON
CTEIICHU;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHDb C PALIMOHAJIBHBIM ITOKa3aTeleM;

cBOOO/ZIHO ONEpUPOBATH MOHATUSAMU: Jorapudm uuciaa, JAECATUYHBIE U
HaTypaJibHbIE JIOTapU(PMBbL;

CBOOOJHO OIEpUPOBaTh MOHATHUSAMHU: CHHYC, KOCHHYC, TAHIT€HC, KOTAHIE€HC
YUCIIOBOI'O apr'yMEHTa;

ONEPUPOBATH IOHATUAMU: APKCHUHYC, APKKOCHHYC M ApKTAHI€HC YHUCIOBOI'O
aprymeHra.

YpaBHeHUS U HEPABEHCTBA:

CcBOOOIHO OINEpPUPOBATh MOHITUSAMM: TOXKAECTBO, YpaBHEHHE, HEPaBEHCTBO,
PABHOCHUJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

NPUMEHATh  pa3IMYHble METOJAbl PEUIEHUS PpPalUOHANBHBIX M APOOHO-
pPalMOHAJIBHBIX YPABHEHUH, IPUMEHSTh METOJ UHTEPBAJIOB ISl PEILICHNS] HEPABEHCTB;

CBOOOJIHO OMNEpUPOBATH MOHATUSIMU: MHOTOWIEH OT OJHOM TNepPEeMEHHOM!,
MHOTOWIEH C LENbIMU KO3(PPUIUEHTAMHU, KOPHU MHOTOWJIEHA, MPUMEHSTh JEJICHUE
MHOIOYJIECHa Ha MHOIOYIEH C OCTaTrkoM, TeopeMy be3dy u teopemy Buera mid
pelIeHus 3a1a4;

cBOOO/IHO OMEpPUPOBATH MOHATUAMHU: CUCTEMa JIMHEWHBIX YpaBHEHUN, MaTpHIIA,
OIPEIENNTENb MATPULBI 2 X 2 ¥ €r0 F€OMETPUYECKUI CMBICI, UCIIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 s BBIYMCIEHHUS €r0 3HAYEHUs, IPUMEHATh ONPEACTUTENN IS
pEelIEHNsT CHCTEMBI JIMHEWHBIX YPABHEHHM, MOJEIMPOBATh PEAJbHBIE CUTyalluu C
IIOMOLIBIO CUCTEMBI JMHEHUHBIX YPABHEHHM, MCCIENOBATh ITOCTPOCHHBIE MOJACIH C
IIOMOILIbIO MATPHUILL U ONIPEAEIUTENCH, UHTEPIIPETUPOBATH IIOJIYYEHHBIN PE3YJIbTAaT;

MCITI0JIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMU JJIs1 TpeoOpa30BaHUsl BhIPAKEHUM;

BBINIOJIHATh MPEoOpa30BaHUs YHCIIOBBIX BBIPAKEHUM, COJEPKAILIUX CTEIEHH C
palMOHaIBLHBIM [I0KA3aTeIIEM;

UCMOJIb30BaTh CBOWMCTBA Jorapu(pmoB i npeoOpa3oBaHMs JIOTapUPMUUECKUX
BBIPAYKECHUM;

CBOOOJHO ONEPHPOBATh TMOHATHIAMU: HpPpPAUUMOHAIbHBIE, II0KAa3aTEIbHbIE U
jgorapu(pMUUECKrEe ypaBHEHHUS, HAXOJUTh MX PEIICHHS C MOMOIIBI0 PAaBHOCHIBHBIX
[IEPEXO0JI0B UJIN OCYILECTBIIAA IPOBEPKY KOPHEH;

MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKHe (HOpPMyJIbl ISl MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUM;



CBOOOJHO  ONEPUPOBATH  MOHATHEM: TPUTOHOMETPUYECKOE  YypaBHEHUE,
OPUMEHATH  HEeoOXoauMmble  GOpPMYINbI s pEIIeHWs  OCHOBHBIX  THIIOB
TPUTOHOMETPHUECKUX YPaBHEHHI;

MOJICIUPOBATh PEAbHBIC CUTYAIIUU Ha SI3bIKE alNreOphbl, COCTABIIATh BBIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA IO YCIOBUIO 33Ja4d, UCCIEA0BATh MOCTPOCHHBIE MOJCIHU C
WCTIOJb30BAaHUEM armapaTa anreopsl.

DOyHkuMu ¥ rpapuku:

CBOOOJTHO OMEPHPOBATH MOHATHUSAMU: (YHKIHS, CIOCOOBI 3aJaHus (PYHKIUH,
B3aUMHO OOpaTHbIC (PYHKIIMH, KOMITO3UIUS (PYHKINHA, rpaduK QYHKIIMU, BBITOIHSATH
AJIeMEeHTapHbIE peoOpa3zoBaHus rpauKoB GyHKIINIA;

cBOOOJIHO OMEpUPOBATh MOHATHUAMU: OONACTH OMNPEACTICHUS U MHOXKECTBO
3HauYeHUN (DYHKINH, HYTH (QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOJHO  OMEPUPOBATH TMOHATHUAMH: UETHbIE U  HEUETHbIE (PYHKIIUH,
nepuoAnYecKre (PYHKIMH, MPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMH, MaKCUMYMBI U
MUHUMYMBl (DyHKIMH, HauOONbIIEE W HaWMEHbIIee 3HadeHHEe QYHKIUU Ha
IPOMEXKYTKE;

CBOOOJTHO OIEpUPOBATh MOHATUSIMU: CTENEHHAs (YHKIMS C HATypajdbHBIM U
HENBIM TOKa3aTeneM, rpaduk CTenmeHHOHW (GYHKIMU C HATypaJIbHBIM U IENBIM
MoKasareyieM, I'pa@uK KOpHS N-Ol CTENEeHH Kak (PYHKIMU OOpaTHOW CTENEHH C
HATypaJbHBIM TMOKa3aTeJIeM;

ONepUpOBaTh TMOHATUSMU: JIMHEWHas, KBaJgpaTHYHas | JAPOOHO-IMHEIHas
(GYHKITUH, BBITIONHATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U IOCTPOCHHUE UX TPAPHUKOB;

CcBOOOZHO OMEpPUpPOBaTh MOHATHSAMH: TOKa3aTeabHas | Jorapudmuyeckas
GyHKIMHA, WX CBOWCTBA M TpauKH, HUCHOJB30BaTh HX TpaduKud i pEHIeHUs
YpPaBHCHUU;

CBOOOZIHO OMEpUPOBATh TMOHATHUSAMHU: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
orpeeneHNe TPUTOHOMETPHUUECKUX (DYHKIMI YUCIOBOTO apryMEHTa;

UCHONB30BaTh Tpaduku  (QYyHKOUN A7  HCCIEAOBAaHUS  IPOLECCOB U
3aBUCUMOCTEM MpU pEUICHUW 3a/lad U3 JIPYTUX Y4yeOHBIX MPEAMETOB M pPealbHON
KU3HU, BBIpAXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXKIY BEJTMUNHAMU;

Hauaja maTeMaTH4ecKOro aHaIu3a:

cBOOOZIHO ONEpUpPOBAaTh NOHATUAMU: apuMeTHyecKas MU TeoMeTpUyYecKas
nporpeccusi, 0ECKOHEUHO YOBIBarOIIas IeOMETpUYecKas MNporpeccus, JIMHEWHBIH U
HKCIIOHEHIIMATBHBIA POCT, (POpMysa CIOKHBIX MPOIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

UCIOJIB30BaTh MPOTPECCHM JJI PELICHUs peabHbIX 3ajad MPUKIIATHOTO
XapakTepa;

CcBOOOJHO OTMEPUPOBATH MOHITHSIMH: IOCIEIOBATEIbHOCTh, CIIOCOOBI 3aJaHus
MOCNIEA0BATEIBHOCTEH, MOHOTOHHBIE W  OTPAaHUYEHHBIE TOCJIEI0BATEILHOCTH,



NOHUMAaTh OCHOBBI 3apPO’KJEHUSI MAaTEMAaTUYECKOI0 aHajIn3a KaK aHaiu3a OECKOHEYHO
MaJbIX;

CBOOOJIHO OINEpPUPOBATH MOHSATUSIMU: HEMPEPbIBHbIC (YHKIIMH, TOUYKU pa3pbiBa
rpaduka GyHKIMHA, ACUMITOTHI rpaduka PyHKITNH;

CBOOOJHO OMNEpUpPOBATh MOHATHEM: (YHKIMS, HENpepbIBHAsT Ha OTpE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMN JIJIs1 pEIICHUs 3a/1a4;

CBOOOJ/IHO ONEPUPOBATH MOHSATUSIMU: MEpPBasi U BTOpasi MPOU3BOAHBIE (DYHKIUH,
KacarenbHas K rpaduky QyHKINY;

BBIYUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEAEHHUSA, YACTHOIO U KOMIIO3UIIUU IBYX
(GyHKIUH, 3HaTh TPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIUIA;

WCIIOJIB30BaTh TEOMETPUYECKUI W (PU3UYECKUM CMBICT MPOU3BOJHOM st
pelIeHus 3aaad.

MHoxecTBa U JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: MHOXKECTBO, OII€pallu HaJl MHOKECTBAMU,

HCMOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM amnmapar g OMUCAHUS PEeaIbHBIX
MIPOIIECCOB U SIBJICHUM, TP PEUICHUU 3a]1a4 U3 APYTHX yIeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpEJEIeHHe, TeopemMa, YpaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, JO0Ka3aTeIbCTBO, PAaBHOCUIIbHbBIE
YPaBHEHHUS U HEPABEHCTBA.

K xoniy ob6ydyenuss B 11 kiacce OOydYarOmIMICS TMONYYUT CIEAYIOIINE
IpeIMETHBIE Pe3yJIbTaThI M0 OTAEIBLHBIM TeMaM padoueil MporpaMMbl y4eOHOTro Kypca
«Aurebpa 1 HayaJla MAaTEMAaTUYECKOr0 aHATTN3a:

Yucia 1 BBIYMCICHUSA:

CBOOOJTHO OMEPHPOBATH MOHATHUSAMU: HATypajIbHOE W IIEJI0€ YHUCIIO0, MHOXKECTBA
HAaTypaJIbHBIX M LIEJIBIX YHUCEJ, MCIOJIb30BaTh IMPU3HAKU JEIUMOCTH IEJBIX YHCEIL,
HOJl m HOK HarypanbHbIX 4YMcCEN IS PELICHHs 3aAad, NPUMEHATh aJITOPUTM
EBknnpa;

CBOOOJHO OMEpUpPOBATH TMOHATHEM OCTaTka MO0 MOMAYJIO, 3alUCHIBaTh
HaTypaJIbHBIEC YKCIIA B PA3JIMYHBIX O3ULIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJIHO OIEpPUPOBATH MOHSITHUSMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEN, MPEICTABIATh KOMIUIEKCHbIE YHWCIa B aireOpandeckol Hu
TPUTOHOMETPUUYECKONH (OpMe, BBHITIOIHATH apU(PMETUUECKUE ONepalud C HUMH U
M300paXkaTh HA KOOPJMHATHOM MIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA:

CBOOOJIHO ONEPUPOBATh TMOHSATUAMH: HpPpPALMOHANIbHBIC, TOKAa3aTEIbHbIE U
norapuMUYECKHEe HEPABEHCTBA, HAXOAUTHh MX PEIICHUS C TTOMOIIBI0 PABHOCUIIBLHBIX
NEPEXOJIOB;

OCYILIECTBIISITE OTOOP KOpHEH MPHU PEIICHUU TPUTOHOMETPUUECKOTO YPaBHEHUS,;



CBOOO/IHO  ONEpPUPOBATH IIOHATUEM TPUTOHOMETPUYECKOE  HEPABEHCTBO,
NPUMEHATh  HEoOXoauMble  (QOopMyJibl  JUIsl  pElIeHHs]  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOO/JIHO OIEpPUPOBATh MOHATUSMHU: CHUCTEMAa U COBOKYIHOCTb YPaBHEHHUU W
HEPaBEHCTB, PAaBHOCWIBHBIE CHUCTEMBl M CHCTEMBI-CIEACTBUS, HAXOAUTHb DPELICHUS
CUCTEMBl U COBOKYMHOCTEW pallMOHAJIBHBIX, WUPPALMOHAIBHBIX, MOKA3aTE€IbHBIX W
Jorapu(pMUYECKUX YpPaBHEHHUI U HEPABEHCTB;

pelaTh paluoHAIbHbIE, UPPAaLMOHANIBHBIE, MTOKa3aTelbHbIE, JJOTapu(PpMUUECKHe
U TPUTOHOMETPUYECKHE YpPAaBHEHUS M HEPABEHCTBA, COJEp)Kallle MOAYIH U
napameTphbl;

MPUMEHATh TrpauyecKre METOMAbl NIl PEUICHUs YPaBHEHHU U HEpPABEHCTB, a
TAK)K€ 3a/1a4 C MapaMeTpaMu;

MO/JIEIMPOBATh peajbHbIE CUTYAIUU HA SI3bIKE aIreOphl, COCTABIIATh BBIPAXKEHUS,
yYpaBHEHUS, HEPABEHCTBA M UX CHUCTEMBbl 10 YCJOBHUIO 3aJadyH, HUCCIEA0BAThH
MOCTPOEHHBIE MOJENIHM C MCIOJb30BAHMEM alllapaTa ajreOpbl, UHTEPIPETHPOBATH
MOJIyYEHHBIA PE3yNbTaT.

DOyHKUUM U rpapuku:

CTPOUTh TpapuKd KOMIO3UUMU (DYHKIMI C TOMOIIBIO 3IEMEHTAPHOTO
MCCJIEI0BAHMS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIMIA;

CTPOUTHh T€OMEeTpUUYeCKrue 00pa3bl YpaBHEHHM M HEPaBEHCTB Ha KOOPAWHATHOU
IUIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATUAMHU: TPaUKH TPUTOHOMETPUUECKUX (PYHKIUH;

NPUMEHATh (PYHKIMM JJI1 MOJEIMPOBAHMUS M MCCIEIOBAaHUA peajbHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4ecKOro aHaJImM3a:

MCII0JIb30BaTh MPOU3BOJAHYIO JUIsl UCCIEeNOBaHUs (YHKIMU HA MOHOTOHHOCTb U
KCTPEMYMBI;

HaXOAWTh HAuOOJbIlIee M HAaUMEHbIIee 3HAaYeHHs] (DYHKUMU HENpPEpHIBHOM Ha
OTpPE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO [JJIsi HAXOXXJIEHUS HaWJIydllero pelieHus B
MPUKIAJAHBIX, B TOM YHCJIE€ COLMAIbHO-DKOHOMHYECKHUX, 3a/layax, Uil ONpeaeeHus
CKOPOCTHU W YCKOPEHHUS TPOIIecca, 3aJaHHOTO (GOpMYIION WiTH TpaduKoM;

CcBOOO/IHO OINEpUPOBATh MOHATUSAMU: NIEPBOOOpA3HAs, ONpPEACIEHHBIA UHTETpal,
HaXOJIUTh NEPBOOOPA3HBIE 3JIEMEHTApHbIX (PYHKIMHA M BBIYUCIATH HHTErpajl IO
dbopmyne Herotona-JleliOnuia;

HAXOAUTh IJIOLAAN IIOCKUX GUTYP U OOBEMBI TEJ C TOMOUILIO UHTETpasa;

UMETh IMPEACTaBICHHE O MaTEeMaTHYEeCKOM MOJEIUPOBAHUM Ha IpUMEpE
cocTaBlieHUs MU PepeHIInaIbHBIX YPaBHEHU;



peliaTe MpUKIaJHbIE 3aJaud, B TOM YHCJIE COLMAIBbHO-3KOHOMHYECKOTO U
(U3MYECKOro XapaKkTepa, CpeACTBAMU MATEMAaTUYECKOIO aHAIM3A.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/
n

HaunmenoBanue
pa3aesioB U TeM
MPOrpaMMbI

KoanuyecTBo 4acoB

Bcer KoHTpo/bHBI

0 e padoThI

IIpakTHyeckn
e padoThI

DJIEKTPOHHBIE
(uudposbie)
o0pa3oBaTe/bHBI
e pecypcsl

MmnoxecTBO
NENCTBUTENBbHBIX

gucesl. MHOTOYJIEHBI.

Pammmonansabie
ypaBHEHUS U
HEpPABEHCTBA.
CucTeMbl TUHEHHBIX
ypaBHEHUH

24 1

OyHKINU U TPaPUKH.

Crenennas GyHKIHS
C LIEJIBIM
noKasaresneM

12 1

Apudmernueckuit
KOpEHb -0
CTEIICHU.
HppauronanbHbie
ypaBHEHUs

15 1

Iloka3arenpHas
byHKIIHS.
IToxasaTenpHBIE
ypaBHEHUS

Jlorapudmuueckas
byHKIHS.
Jlorapudmuueckue
ypaBHEHHUS

18 1

TpuronomeTpuyecku
€ BBIPAKEHHUS U
YpaBHEHUS

22 1

[TocnengoBarenbHOCT
U U NIPOTpeccuu

10 1

HenpepriBHbIE

byHKINN.
[IpousBognas

[ToBTOpEHME,
0000meHwne,
CUCTEMAaTHU3aLHs




| 3HAHUH

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

136

10




11 KIJACC

Ne
n/
n

HaunmenoBanue
pa3aesioB u TeM
MPOrpaMMbI

KoanyecTBo 4acoB

Bcer KoHTpo/bHBI
0 e padoThbl

IIpakTH4eckn
e padoThbI

DJICKTPOHHBIE
(uudposrbie)
o0pa3oBaTe/bHbI
e pecypchsl

HccnenoBanue
byHKUMH C
MOMOILBIO
MIPOU3BOAHOMN

22 1

[TepBooOpaznas u
HHTErpal

12 1

I'padpuku
TPUTOHOMETPHYCCKU
X (YHKIIMIA.
TpuroHoMeTpUYECKU
€ HepaBeHCTBA

14 1

HppaunonanbHbie,
IIOKa3aTeJIbHbIE U
JorapupMUIecKue
HEPaBEHCTBA

24 1

KoMiiekcHbie yncia

10 1

Harypanbnsie u
L[eJIbIe YUCiIa

10 1

Cucremsl
palroHaIbHBIX,
UPPaIMOHATBHBIX
NIOKa3aTeIbHBIX U
JOTapuPMHIECKIX
ypaBHEHUH

12 1

3amauu ¢
napamMeTpamMu

16 1

IToBTOpEHME,
0000111eHHE,
CUcreMaTrmu3anus
3HaHUHN

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

136 10




ITOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne
n/
n

Tema ypoka

KoaunyecTBO 4acoB

Bce KoHnTpoJubH
ro ble padoThI

IIpakTHyec
KHe padoThl

Jlara
U3Y4YeH
us

DJIEKTPOHHBIE
nugposbie
o0pa3oBarteb
HbIEe pecypchl

MHoxecTBO,
omnepauuy HajJ
MHOKECTBaMHU U
UX CBOMCTBA

Juarpammsl
Diinepa-Benna

[Tpumenenune
TEOPETUKO-
MHOKECTBEHHOT O
anmnapara s
peleHus 3a1a4

Panmonanbabie
YHpCIIa.
OOBIKHOBEHHEBIE U
IECITUUHBIE
JpoOH, TIPOLICHTHI,
OeCKOHEUHbBIE
MIEPHONYCCKHE
Ipodu

PanmnonanbHbIe
Yqpcia.
OOBIKHOBEHHBIE U
ECSITUIHBIE
IpoOH, TPOLIEHTHI,
OCCKOHCYHBIC
NePUONUYECKUE
npobu

[Ipumenenue
npo0Oeit u
MPOLEHTOB IS
pelieHus
IIPUKJIAJHBIX 3a7a4

[Ipumenenue
npobeit u
IIPOLIEHTOB IS
peleHus




IMPUKIIAAHBIX 3a1a4

JleficTBUTENIbHBIC
qyycia.
PannonansHbie U
UppalMOHATbHbIE
qucia

Apudmernueckue
OTIepaIny C
JeHCTBUTEIILHBIMU
YHCIIaMH

10

Monayns
JIEUCTBUTEIILHOIO
Yucliia u €ro
CBOMCTBaA

11

[Ipubnmxéunnie
BBIUMCIICHHS,
npaBuia
OKPYTJICHUS,
MIPUKUIKA U
OIICHKA pe3yibTaTa
BBIUMCIICHHI

12

OcHOBHBIC
METO/IbI PEIICHUS
HENBIX U APOOHO-
paMoOHATBHBIX
YpPaBHEHUH U
HEPABCHCTB

13

OCHOBHEBIE
METOAbI peHIeHI/Iﬂ
HEJIBIX U IPOOHO-
panroHATBHBIX
YpaBHEHUH U
HEPaBEHCTB

14

OcHOBHBIC
METO/IbI PEIICHUS
HENBIX U APOOHO-
parMoOHaTbHBIX
YpaBHEHUH U
HEPABCHCTB

15

MHorou4sieHsI OT
OJTHOU
MIEPEMEHHOM.
Jenenue




MHOTO4JIeHa Ha
MHOTOYJIEH C
OCTaTKOM.
Teopema besy

16

MHorouness! ¢
LEJIBIMU

k02 punmeHTamu.
Teopema Buera

17

Pemenue cucrem
JIMHENHEBIX
ypaBHEHUU

18

Pemenue cucrem
JIMHENHBIX
ypaBHEHUH

19

Marpuia cuctemsl
JIMHEMHBIX
YPaBHEHUH.
Onpenenurenb
MaTpHIIbl 2X2, ero
reOMETPUYECKUI
CMBIC]I M CBOMCTBA,;
BBIUHCJICHHUE €T0
3HAYCHUS

20

Onpenenurens
MaTpHULbI 2X2, eTo
reOMETPUYECKUI
CMBICJI U CBOMCTBA,;
BBIYHCIICHUE €T0
3HAUYCHMSI

21

[Ipumenenue
OTIpeACTUTENS IS
pEILICHUS CUCTEMBI
JIMHEUHBIX
ypaBHEHUH

22

Pemenue
MPUKIIA/IHBIX 3a/1a4
C IOMOIIBIO
CHCTEMBI
JIMHEHHBIX
ypaBHEHUH

23

Pemenue
MPUKIIAIHBIX 3a/1a4
C IIOMOIILIO




CHCTEMBI
JIMHEUHBIX
ypaBHEHUU

24

KontposbHas
pabora:
"PanimoHanbHbIE
ypaBHEHUS U
HEpaBEHCTBA.
CucreMbl
JIMHEWHBIX
ypaBHeHU"

25

DyHKIWMA,
CrocoObl 3aJaHus
GyHKIUU.
Bzaumuo
oOpatHbIe
byHKINN.
Kommno3unus
byHKIMI

26

I'paduk pyHkumn.
DnemMeHTapHbIe
npeoOpa3oBaHMs
rpaduxos
byHKIMMA

27

Ob6nactb
OTIpeJIeNIeHUs U
MHOXECTBO
3HAYCHUU
¢yukunu. Hynn
byHKINN.
IIpomexyTku 3HaK
MOCTOSIHCTBA

28

Yérabie u
HEYETHBIE
GYyHKIIH.
[Tepuoanueckue
byHKIHH.
[TpomexyTku
MOHOTOHHOCTH

byHKIUHA

29

MakcuMyMsl U
MUHUMYMbI
(bYHKITIH.




Haubonpiee u
HaWMCHBIIIEEe
3HAUYCHUE
byHKIIHN Ha
MIPOMEXKYTKE

30

JInueiinasi,
KBaJI[paTHYHAs U
JTPOOHO-JIMHEWHAS
byHKIUHA

31

DJieMeHTapHOoe
UcclieIoBaHuEe U
IOCTPOECHUE
rpaduKOB ATUX
byHKIMI

32

DeMeHTapHOe
UCCIIeIOBaHUE U
MIOCTPOCHHE
rpauKOB 3TUX
byHKIUI

33

CreneHb ¢ 1EIBIM
[I0Ka3aTeJIEM.
bunom Herorona

34

CreneHsb ¢ 1ETBIM
[I0Ka3aTeJIEM.
bunom Herorona

35

CreneHuast
byHKIUSA C
HATypaJbHBIM U
IIEJIBIM
noka3areneMm. E€
CBOMCTBA U

rpaduk

36

KoHnTponsHas
pabota:
"CreneHHas
¢ynkuus. Eé
CBOMCTBA U
rpa¢pux"

37

ApudpmeTnueckuii
KOPEHb
HaTypaJIbHON
CTCIECHH U €T0
CBOICTBa




38

ApudmeTnaeckuii
KOPEHb
HaTypaJlbHON
CTEIEHU U €r0
CBOMCTBA

39

[IpeobpazoBanus
YHCIIOBBIX
BBIPAKECHU,
coJIeprKalIix
CTENEeHH U KOPHU

40

[IpeobpazoBanms
YHCIIOBBIX
BBIPAYKECHHU,
coJiepKaIX
CTETIEHU U KOPHU

41

[IpeobpazoBanus
YHCIIOBBIX
BBIPAKECHU,
COJIepKAIIIX
CTETICHU U KOPHU

42

UppanuonanbHbie
YpaBHEHHUS.
OcHOBHbIE
METO/bl PELICHUS
MPPALMOHATIBHBIX
ypaBHEHUN

43

Hppanuonaibusie
YpaBHEHHUS.
OcHoBHbIE
METO/Ibl PEILICHUS
UppalMOHATIbHBIX
ypaBHEHUH

44

UppanuonanbHbie
YpaBHEHUS.
OcHOBHbIE
METO/bl PEIICHUS
MPPALMOHATIBHBIX
ypaBHEHUN

45

PaBHOCHIBHEBIE
MepEX0/ibl B
peLIeHNN
MppaluOHaIbHBIX
ypaBHEHUH




46

PaBHOCUIIBHBIE
[IepEXo/ibl B
peleHnu
MppaluOHaJIbHBIX
ypaBHEHUU

47

PasHOoCHIBHEBIE
MepeEXo0/ibl B
pelIeHn
MppalOHaIbHBIX
ypaBHEHUH

48

PaBHOCHIIBHBIE
Mepexo/ibl B
pelneHnn
UppaurOHaJIbHBIX
ypaBHEHUU

49

CaoiicTBa 1
rpaduK KOpHS n-
O CTENIEHU KaK
byHKITUN
00paTHO# cTeneH!
C HaTypaJIbHBIM
noKa3areneM

50

CaolicTBa 1
rpaduk KOpHs n-
Ol CTENeHM Kak
byHKIIIN
o0paTHOH cTeneHu
C HaTypaJbHBIM
MoKa3aresieM

51

KontposbHas
pabora: "CgoiicTBa
U rpapuK KOpHS n-
Oi1 CTEIIECHH.
HppanuonaibHsie
ypaBHeHuUs"

52

CrenieHs ¢
palMoOHAIbHBIM
rokazartejieM U e€
CBOMCTBaA

53

CreneHs ¢
paluroHaIBHBIM
MokKasarejeM U e€
CBOMCTBaA




54

CrenieHs ¢
paloHaIbHBIM
MokazartejeM Hu e€
CBOMCTBa

55

ITokazarenbHas
bynkuus, eé
CBOICTBA U
rpaduk

56

Hcnonb3zoBanue
rpaduka QyHKIUN
JUTSL peIIeHuUs
ypaBHEHUN

57

Hcnonb3oBanue
rpaduka GyHKIUU
JUISL pEUIEHUS
ypaBHEHUH

58

IToxasaTenpHBIE
ypaBHEHUS.
OcHOBHBIE
METO/IbI PEIICHHS
MOKa3aTeJIbHBIX
ypaBHEHUH

59

Iloka3arenbHEIC
ypaBHEHHUS.
OcCHOBHBIC
MCTOJbI pCHICHUA
ITIOKA3aTCIIBHBIX
ypaBHEHUH

60

IToxasaTenpHBIE
ypaBHEHHUS.
OcHOBHBIE
METO/IbI PEIICHHS
IOKa3aTeJIbHBIX
ypaBHEHUH

61

KoHnTponsHas

pabota:

HH
OKa3aTesbHas

byHKIHS.

ITokazarenbHble

ypaBHEeHHUA"

62

Jlorapudm yucna.
CaoiicTBa
norapupma




63

Jlorapudm yucna.
CaoiicTBa
aorapudpma

64

Jlorapudm yucna.
CgoiicTBa
norapudma

65

Jecsatnanabie u
HaTypaJibHbIe
norapupMbl

66

JlecaTUUHBIE U
HaTypaJIbHbIE
J0rapuQmbl

67

[Ipeo6paszoBanue
BBIPAKECHU,
coJepKaIUX
aorapudmbl

68

IIpeoOpazoBanue
BBIPAYKCHHUI,
CoJIeprKaIIix
J0rapuQmbl

69

[IpeobpazoBanue
BBIPAKECHU,
cofIeprKaIuxX
J0rapuQMbI

70

Jlorapudpmuueckas
byHKIH, €€
CBOICTBa U

rpaduk

71

Jlorapudmuueckas
bynkuus, eé
CBOMCTBA U
rpadux

72

Hcnonws3zoBanue
rpaduka QyHKIMH
JUISL peIIeHuUs
ypaBHEHUH

73

Hcnonb3oBanue
rpaduka QyHKIMH
JUISL pELLICHUs
ypaBHEHUNU

74

Jlorapudmuueckue
ypaBHEHHUS.
OCHOBHbIE




METO/IbI PEILIECHUS
JOrapupMUUECKUX
ypaBHEHUU

75

Jlorapudmuueckue
YpaBHEHHUS.
OcHOBHbIE

MCTOJbI pCHICHUA
norapupMUIECKIX
ypaBHEHUH

76

Jlorapupmuueckue
YpaBHEHUS.
OcHOBHbBIC

METO/bl PEIICHUS
JorapupMUIECKUX
ypaBHEHUU

77

PaBHOCHITBHBIE
nepexo/sl B
peleHun
norapupMUIECKUX
ypaBHEHUH

78

PaBHOCHIIBEHEIE
MepPeXoIbl B
peIIcHUN
Jorapu(pMUIECKUX
ypaBHEHUN

79

KoHnTponsHas
pabora:
"Jlorapudmuyecka
s QYyHKITHSL.
Jlorapudmmueckue
ypaBHEeHHUA"

80

Cunyc, KOCUHYC,
TaHTEeHC U
KOTaHI€HC
YHCIIOBOTO
aprymeHra

81

Cunyc, KocuHnyc,
TaHI'CHC U
KOTaHI'€HC

YK CIIOBOTO
apryMmeHra

82

Apkcunyc,
ApKKOCHHYC U




apKTaHTe€HC
YHCIIOBOTO
apryMeHTa

83

Apkcunyc,
apKKOCHHYC U
apKTaHI€HC
YK CIIOBOTO
aprymeHra

84

Tpuronomerpuiec
Kas OKPY>KHOCTb,
orpezeNieHne
TPUTOHOMETPHYEC
KUX (YHKITHHA
YHCIIOBOTO
aprymeHra

85

Tpuronomerpuuec
Kasi OKPY>KHOCTb,
OIIpeJICIIEHUE
TPUTOHOMETPHUEC
KUX (QyHKITUI

YK CIIOBOTO
aprymeHra

86

OcHOBHbIE
TPUTOHOMETpUYEC
Kue (hopMyIIbI

87

OcHoBHbIE
TPUTOHOMETpPUYEC
Kue GopMyIIbl

88

OcHOBHBIE
TPUTOHOMETPUYEC
Kre GopMyIIbI

&9

OcHoBHbIE
TPUTOHOMETpUYEC
Kue popMyIIbl

90

[Ipeo6pa3oBanue
TPUTOHOMETPHYEC
KHMX BBIPa)KCHUI

91

[IpeoOpazoBanue
TPUTOHOMETPHYEC
KUX BBIpOKCHUH

92

[IpeobpazoBanue
TPUTOHOMETPHUUEC
KHMX BBIPa)KCHUHN




93

[Ipeo6paszoBanue
TPUTOHOMETPHUUEC
KHMX BBIPaXKCHUI

94

Pewenne
TPUTOHOMETPHUYEC
KHX ypaBHEHUHN

95

Pewenne
TPUTOHOMETPHYEC
KUX YpaBHEHUU

96

Pewennue
TPUTOHOMETPHUUEC
KMX ypaBHEHUHI

97

Pewenne
TPUTOHOMETPHUYEC
KHX ypaBHEHUHN

98

Pewenne
TPUTOHOMETpUYEC
KHX ypaBHEHUH

99

Pewenne
TPUTOHOMETPHUUEC
KMX ypaBHEHUHI

100

Pemenue
TPUTOHOMETPHYIEC
KUX YpaBHEHUU

101

Kontponbnas
palora:
"Tpuronomerpuue
CKHE BBIPAXKECHUS U
TPUTOHOMETPHUEC
KH€ ypaBHeHuUs:"

102

ITocnenoBaTensHO
CTH, CIIOCOOBI
3aJJaHUs
MOCJIEIOBATEILHOC
Tel. Meton
MaTeMaTHIeCKOM
WHIYKITUU

103

MoHOTOHHBIE U
OTpaHUYECHHbBIC
MOCJIEI0BAaTEIHLHOC
tu. Mcropust
aHajan3a
OCCKOHEYHO




MaJIbIX

104

Apudmernueckas
nporpeccus

105

I'eomerpuueckas
porpeccus

106

beckoneuno
yObIBaroIas
reoMeTpuyecKas
nporpeccus

107

Cymma
OECKOHEYHO
yOBIBaromIeH
reOMETPUYECKOMN
MIPOTPECCUU

108

JIunelnnbIi n
SKCIOHEHIIMAJIbHBI
i poct. Hucro e.
dopmyna
CJIOKHBIX
MPOLICHTOB

109

JIuHelHbIi 1
AKCIIOHEH U AJIbHBI
i poct. Yucno e.
dopmyia
CJI0’KHBIX
MPOLIEHTOB

110

Hcnons3oBanne
MIPOTPECCUU JIJIsI
perIcHus
peanbHBIX 3a7a4
MPUKIIATHOTO
Xapakrepa

111

KonTposbnas
pabora:
"I[locnenoBarenbu
OCTH U
nporpeccun”

112

HenpeproiBHbie
GyHKIMH U UX
CBOICTBA

113

Touka pa3psbIBa.
AcCUMOTOTHI
rpadukos




byHKIMI

114

CaoiicTBa
byHKIMI
HeTIPEPHIBHBIX Ha
OTpe3Ke

115

CaoiicTBa
byHKIMMA
HETIPEPHIBHBIX HA
OTpe3Ke

116

MeTton
WHTEPBAJIOB JJIsI
peuienus
HEPaBEHCTB

117

MeTton
WHTEPBAJIOB JJIsI
peueHus
HEPABEHCTB

118

Meton
WHTEPBAJIOB s
peleHust
HEPABEHCTB

119

IIpumenenue
CBOMCTB
HETIPEPHIBHBIX
byHKIMN 1715
pereHus 3a1aq

120

[Ipumenenue
CBOMCTB
HETPEPHIBHBIX
byHKIMH 115
pelieHus 3aaaq

121

IlepBas u BTOpas
IIPOU3BOHBIC
byHKITUN

122

Onpenenenne,
reOMETPUYECKUI
CMBICIT
MIPOU3BOAHOMN

123

Onpenenenue,
buznyeckuit
CMBICIT
IIPOU3BOAHOU

124

YpaBHeHue




KacaTelbHOH K
rpaduky GyHKIUU

125

YpaBHeHue
KacaTeJabHO! K

rpaduKy QyHKIUH

126

[IpousBogHbIe
3JIEMEHTaPHBIX
byHKIMHA

127

[IpounsBoaHsbie
3JIEMEHTapPHBIX
byHKIII

128

[IpounsBoaHas
CyMMBI,
IIPOU3BEICHUS,
YaCTHOTO U
KOMITO3HUILIHT
byHKIMMA

129

IIpousBognas
CyMMBl,
IIPOU3BEIEHNS,
YacCTHOT'O U
KOMIIO3ULINHU
byHKIMI

130

[IpounsBoaHas
CyMMBI,
IIPOU3BEICHUS,
YaCTHOTO U
KOMITO3HUILIHT
byHKIMMA

131

KonTposnbhas
paborta:
"ITponsBogHas"

132

IToBTOpEHUE,
000011IeHNE,
cucTeMaTu3aIus
3HAHUI:
"VpaBHenus"

133

IToBTOpEHME,
000011IeHHE,
CHCTeMaTH3aIUs
3HAHUM:
"OyHkuun"

134

Hrorosas




KOHTPOJIbHAS
pabota

135 Hrorosas
KOHTPOJIbHAS
pabora

136 | IloBTOpeHue,
0000111eHNE,
CUCTeMaTHU3alus

3HaHUU

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

136

10




11 KIJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acoB

Bcer
0

KonTpoiabu
ble paboThI

IIpakTHyec
KHe padoThl

Jlara
H3Y4YeH
us

DJIEKTPOHHBIE
uupposeie
o0pa3oBaresb
HbIe pecypchbl

IIpumenenue
MPOU3BOAHOM K
HCCIIE0BAHUIO
byHKIIM] HA
MOHOTOHHOCTb U
3KCTPEMYMBI

[Ipumenenne
MIPOU3BOJHOM K
HCCIIE0BAHUIO
GdbyHKIM HA
MOHOTOHHOCTb ¥
JKCTPEMYMBI

IIpumenenue
MPOU3BOAHOM K
HCCIIE0BAHUIO
byHKIIM] HA
MOHOTOHHOCTb U
3KCTPEMYMBI

[Ipumenenue
MIPOU3BOJHOM K
HCCIIE0BAHUIO
GdbyHKIMI Ha
MOHOTOHHOCTb ¥
JKCTPEMYMBI

IIpumenenue
MPOU3BOAHOM K
HCCIIE0BAHUIO
byHKIIM] HA
MOHOTOHHOCTb U
3KCTPEMYMBI

[Ipumenenue
MIPOU3BOJHOM K
HCCIIE0BAHUIO
GdbyHKIM Ha
MOHOTOHHOCTb ¥
JKCTPEMYMBI

Haxoxxnenue




HauOOJBIIETO U
HaNMEHBIIIETO
3HA4YEHUs
HEIIPEPBIBHOU
GbyHKIIMY Ha
OTpe3Ke

Haxoxnenue
HauOOJIBIIIETO U
HaUMEHBIIIETO
3HAYCHHUSI
HEINPEPBIBHOU
(dbyHKIMM HA
OTpe3Ke

HaxoxnaeHnue
HauOOJIBIIEr0 U
HaMMEHBIIIETO
3HAYCHUS
HEIPEPBIBHOU
¢GbyHKIMK Ha
OTpe3Ke

10

Haxoxnenue
HauOOJIBIIIETO
HaWMEHBIIIETO
3HAYEHUS
HENPEePbIBHOMN
(dbyHKIIMM Ha
OTpe3Ke

11

HaxoxnaeHnue
HanOOJIBIIEro U
HaMMECHBIIIETO
3HAYCHUS
HEIPEPBIBHOU
¢GbyHKIMK Ha
OTpe3Ke

12

Haxoxnenue
HauOOJIbIIETOo U
HauMEHBIIETO
3HAYEHUS
HENPEPbIBHOMN
(dbyHKIMM Ha
OTpe3Ke

13

IIpumeHenue
MPOU3BOAHOM ISt




HaXO0XICHUS
HaWTy4IlIero
peuieHus B
TIPUKITATHBIX
3a/1agax

14

[Ipumenenue
MPOU3BOAHOM JJIst
HAXO0XJICHUS
HAWITY4IIEro
pelIeHus B
MPUKIaAHBIX
3ajjagax

15

[Ipumenenue
MIPOU3BOJHON ISt
onpeencHus
CKOPOCTH U
YCKOpEHUs
porecca,
3aJIJaHHOTO
(bopmyoi uu
rpaduKoM

16

[Ipumenenue
MPOU3BOAHOM JJIst
orpeieNeHus
CKOPOCTH U
YCKOpPEHUs
mporecca,
3aJIaHHOTO
dbopmyoit unu
rpadgukom

17

Komno3umus
byHKIMI

18

Kommnozumus
byHKIHI

19

Kommozunus
byHKIMI

20

I'eomerpuueckue
o0pa3sl
ypaBHEHUN Ha
KOOPJAMHATHOU
IIJIOCKOCTH

21

I'eomerpuueckue
00pasbl




ypaBHEHUH Ha
KOOPAMHATHOU
IJIOCKOCTH

22

KontpoinbHas
pabora:
"UccnenoBanue
GbyHKIHH ¢
MTOMOLUIBIO
MIPOU3BOIHON"

23

[TepBooOpazHas,
OCHOBHOE
CBOWCTBO
MepBOOOPA3HBIX

24

[lepBooOpasHbie
AJIEMEHTAPHBIX
(bYyHKIHA.
[IpaBuiia
HAXOKICHHS
MepPBOOOPA3HBIX

25

[TepBooOpasHbie
3JIEeMEHTapPHBIX
hyHKIMA.
IIpaBuna
HAXO0XICHUS
MepBOOOPA3HBIX

26

Hurerpain.
I'eomerpuueckuit
CMBICJ MHTErpaja

27

Brraucnenne
OIPEIEIIEHHOTO
WHTEeTrpaJia 1o
dhopmyre
Hrrotona-
JletiouuIta

28

Brraucnenune
ONpeACIEHHOTO
WHTErpajia rno
bopmyie
Hrrotona-
JleliOuuia

29

[IpnmeHenue
HHTErpana Juis
HaXO0XICHUSA




mIomanaei
IUIOCKUX QUTYp

30

IIpumenenue
MHTErpaja 1jis
HaXO0XICHUS
00BEMOB
reOMETPUUYECKUX
TEN

31

[Tpumepsr
pelIeHui
nuddepeHraIbH
bIX YPaBHEHUH

32

ITpumepsr
peLIeHMI

Qg depeHmraIba
BIX YPaBHEHUU

33

Maremarnueckoe
MOJIETTUPOBaHUE
peanbHbIX
MIPOLIECCOB C
MTOMOLIBIO
muddepeHnraIbH
bIX YPaBHEHUH

34

KonTponsHas
pabora:
"IlepBooOpaznas
u uHTerpan"

35

Tpuronomerpuue
ckue QyHKIUU, UX
CBOICTBA U
rpadguku

36

Tpuronomerpuue
CKue (PyHKIIUH, UX
CBOMCTBA U
rpaduxu

37

Tpuronomerpuue
cKkue (QpyHKITUH, UX
CBOMCTBA U
rpaduxu

38

Tpuronomerpuye
ckue QyHKIUU, UX
CBOMCTBa U
rpaduxu




39

TpuronomeTpuue
CKue (PyHKIUH, UX
CBOMCTBA U
rpaduxu

40

OT10op KOpHEi
TPUTOHOMETPHUYEC
KMX ypPaBHEHUH C
MTOMOUIBIO
TPUTOHOMETPHYEC
KOW OKPY>KHOCTH

41

OT60p KOpHEH
TPUTOHOMETPHUUEC
KUX YPaBHEHUH C
IIOMOILIBIO
TPUTOHOMETPUUEC
KOU OKPY’KHOCTHU

42

OT10op KOpHEi
TPUTOHOMETPHUYEC
KMX yPaBHEHUH C
MTOMOUIBIO
TPUTOHOMETPHYEC
KOW OKPY>KHOCTH

43

OT60p KOpHEH
TPUTOHOMETPHUUEC
KUX YPaBHEHUH C
IIOMOILIBIO
TPUTOHOMETPUUEC
KOU OKPY’KHOCTHU

44

Pemenue
TPUTOHOMETPUYEC
KUX HEPABEHCTB

45

Pemmenne
TPUTOHOMETPHYEC
KHX HEPaBEHCTB

46

Pemenue
TPUTOHOMETPUYEC
KUX HEPABEHCTB

47

Pemenue
TPUTOHOMETPUYUEC
KUX HEPABEHCTB

48

KonTponbhas
pabora: "I'paduxu
TPUTOHOMETPHYEC




KX QYHKITHI.
Tpuronomerpuue
CKHE
HepaBeHCTBa"

49

OcCHOBHBIE
METOObI peIHeHI/IH
ITOKA3aTCIIbHBIX
HEPABEHCTB

50

OCHOBHBIE
METOJIbI PEIICHUS
MOKAa3aTeNbHBIX
HEPaBEHCTB

51

OCHOBHBIE
METOObI peH_IeHI/IH
ITOKA3aTCIIbHBIX
HEPaBEHCTB

52

OcHOBHBIE
METOJIbI PEIICHHUS
MOKa3aTeNbHbIX
HEPABCHCTB

53

OCHOBHBIE
METO/IbI pEeIICHUS
norapuMuyecKku
X HEPaBEHCTB

54

OcHoOBHBIE
MCTOABI pCIICHUS
Jorapu(pMUIECKu
X HEPABEHCTB

55

OCHOBHBIE
METO/IbI PEIICHUS
aorapuMuyecKku
X HEPABEHCTB

56

OcHoBHBIE
MCTOABI pCIICHUS
norapupMUIeCcKu
X HEPABEHCTB

57

OCHOBHBIE
METO/IbI PEIICHUS
HPpAIMOHAIBHBIX
HEPaBEHCTB

58

OCHOBHEBIE
METOObI pCLHeHI/IH
HPPALHUOHAIBHBIX




HEPaBCHCTB

59

OCHOBHBIE
METOObI peH_IeHI/ISI
HUppaLMOHAIBHBIX
HEPaBEHCTB

60

OCHOBHBIE
METOIbI PEIICHUS
HPPAIIMOHATBHBIX
HEPaBEHCTB

61

I'padpuueckue
METO/Ibl pPeIICHUs
UppanoHaIbHBIX
ypaBHEHUH

62

I'padnueckue
METO/Ibl pelIeHUs
MppalMOHATBHBIX
ypaBHEHUH

63

I'paduueckue
METO/IbI pEeIIeHUs
MoKa3aTeIbHbIX
ypaBHEHUU

64

I'padpuueckue
MCTOABI pCIICHUS
II0Ka3aTCJIIbHBIX
HEPABEHCTB

65

['padpuueckue
METO/Ibl PELICHUs
J0rapu(pMHUUECKU
X YpaBHEHMI

66

I'padpuueckue
METO/Ibl PeIICHUs
JOrapuPMHUECKI
X HEPABEHCTB

67

I'paduueckue
METOIbI PEIICHUS
Jorapu(pMUIECKI
X HEPaBEHCTB

68

I'padpuueckue
METO/Ibl PeLICHUs
MoKa3aTeIbHbIX U
JOrapuPpMHUUECKI
X YPaBHECHUU

69

I'padpuueckue




METO/Ibl pELICHUS
[IOKa3aTEeNbHBIX U
JOrapupMHUUECKI
X YPaBHEHUI

70

I'padpuueckue
MCTOABI pCIICHUS
II0Ka3aTCJIIbHBIX U
Jorapu(pMUIECcKu
X HEPABEHCTB

71

I'paduueckue
METOIbl PEIICHUS
MOKa3aTeIbHBIX U
JOTapUPMHUECKU
X HEPaBEHCTB

72

KonTposnbnas
pabora:
"H
ppaLOHAIbHBI
e, I0Ka3aTeJbHbIe
"
Jorapu(pMUIECKu
€ HepaBeHcTBa"

73

KommiekcHbie
qucra.
Anrebpanyeckas
u
TPUTOHOMETPHYEC
Kas (opMbl
3anmmucu
KOMIIJIEKCHOTO
qucna

74

KommnekcHeie
quca.
Anrebpanyeckas
u
TPUTOHOMETPHYEC
Kast pOpMBI
3anucu
KOMILJIEKCHOTO
qucna

75

Apudmernueckue
OTIepaLnH C
KOMILJICKCHBIMHU
YHCIaMH




76

Apudmernueckue
OTIepaLuy C
KOMILJIEKCHBIMHU
YHCIaMU

77

N3obpakenue
KOMIIJICKCHBIX
qrcel Ha
KOOPJAMHATHOU
IUIOCKOCTH

78

N3obpaxenue
KOMINIEKCHBIX
Yypcen Ha
KOOPAMHATHOU
IUIOCKOCTH

79

dopmyna
Myaspa. Kopuu
N-Oil CTENEHH U3
KOMIUIEKCHOTO
qucna

80

®dopmyna
Myagpa. Kopau
Nn-oil CTENEHU U3
KOMILJIEKCHOTO
qucna

81

IIpumeHenue
KOMIUIEKCHBIX
YHCEIT IS
pelieHus
(bu3HUeCKuX u
reOMETPUYCCKUX
3a1a4

82

KontponbsHas
pabora:
"KoMIIeKkCHBIE
gucaa"

83

Harypasbnsle u
LieJIblEe YuciIa

84

Harypasbnsle n
Lenble Ynucaa

85

[Ipumenenue
MIPU3HAKOB
JEIIMMOCTH LIEJIBIX
qucen




86

[Ipumenenune
IIPU3HAKOB
JEITMMOCTH LIEIIbIX
qucen

87

[Ipumenenue
MIPU3HAKOB
JETTUMOCTH 1IEJTbIX
gucen: HOJl u
HOK

88

[Ipumenenue
MIPU3HAKOB
JEIIMMOCTH LIEJIBIX
yucen: HOJl u
HOK

&9

IIpumenenue
IIPU3HAKOB
JIEITMMOCTH LIEJIBIX
YHCEII: OCTaTKH
10 MOZYJIIO

90

[IpumeHneHue
MIPU3HAKOB
JEIIMMOCTH LIEJIBIX
YHCell: OCTaTKU
10 MOAYJIIO

91

IIpumeHenue
MPU3HAKOB
JIETUMOCTH IIEJIBIX
YHUCEIT: AIITOPUTM
EBknuma mis
pELIeHMS 3a/1a4 B
MEIBIX YHUCIax

92

KontponbsHas
pabora: "Teopus
nenpx yucen"

93

Cucrema u
COBOKYIIHOCTh
YPaBHEHUM.
PaBHOCHIBHEBIE
CHCTEMBI B
CHCTEMBI-
CIIEACTBUS

94

CucremMa u
COBOKYITHOCTD




YpaBHEHUH.
PaBHOCHIBHBIE
CHCTEMBI B
CHCTEMBI-
CIIEACTBUS

95

OcHoOBHBIE
MCTOABI pCIICHUS
CHUCTEM U
COBOKYIHOCTEHN
panmoHaIbHBIX
ypaBHEHUH

96

OcHOBHbIE
METObI PELICHUS
CHUCTEM U
COBOKYITHOCTEMN
HUppALMOHATIBHBIX
ypaBHEHUN

97

OcHoOBHBIE
MCTOABI pCIICHUS
CHUCTEM U
COBOKYIHOCTEMN
II0Ka3aTCJIIbHBIX
ypaBHEHUH

98

OcHOBHbIE
METObI PELICHUS
CHUCTEM U
COBOKYITHOCTEMN
MOKa3aTeIbHBIX
ypaBHEHUN

99

OcHoOBHBIE
METO/IbI PEIICHUS
CHUCTEM U
COBOKYIHOCTEMN
Jorapu(pMUIECKu
X YPaBHEHMI

100

OcHOBHbIE
METObI PELICHUS
CHUCTEM U
COBOKYITHOCTEMN
norapuMuyecKku
X YPaBHECHUI

101

[Ipumenenue
CUCTEM K




pELICHUIO
MaTeMaTH4eCKuX
3aja4 v 3a/1a4 U3
pa3IUYHBIX
o0nacTeil HAayKu U
pEaJIbHOM JKU3HH,
MHTEpIIpETaIHs
MOJTY4EHHBIX
pe3ysbTaToB

102

[Ipumenenne
CHUCTEM K
PELICHUIO
MaTeMaTHYeCKHX
3a/a4 U 3a/1a4 U3
Pa3IMYHBIX
obJacTeil HAyKu U
peabHOM JKU3HU,
HHTEpIIpEeTalNs
MOJTy4E€HHBIX
pe3yabTaToB

103

IIpumenenue
HEPaBEHCTB K
pEeLIeHNIO
MaTeMaTHYECKHUX
3a/1a4 U 3a/1a4 U3
Pa3IMYHBIX
oOyactell HayKu U
pEaTbHOM KU3HH,
HHTEpIIpeTalNs
IIOJIyYE€HHBIX
pe3yNbTaToB

104

KonTponsHas
pabora:
"Cucrembl
palnMoHaIbHBIX,
UppanoHaIbHBIX
MOKa3aTeIbHBIX U
JOrapuPpMHUECKI
X ypaBHeHHH"

105

PammonansHbIC
YpaBHEHHUS C
rnapameTpamu

106

PanmonanbHbIe
HEPaBEHCTBA C




napameTpamu

107

Panmonanbuble
CUCTEMEI C
rnapaMmeTpamu

108

HppanmonainbHsie
YPaBHEHUH,
HEPABEHCTBA C
napamMeTpamMu

109

WppanmonansHbie
CUCTEMBI C
napameTpamu

110

IToxa3arennHBIC
ypaBHEHUH,
HEPaBEHCTBA C
rnapameTpamu

111

[TokazarenbHble
CUCTEMBI C
napameTpamMu

112

Jlorapudgmuuecku
€ ypaBHEHUS,
HEPaBEHCTBA C
napameTpamu

113

Jlorapudmuuecku
€ CUCTEMBI C
napaMeTpamu

114

Tpuronomerpuue
CKHE YPaBHEHHUS C
napameTpamu

115

Tpuronomerpuue
CKHE€ HEPABEHCTBA
C ImapamMeTpaMu

116

Tpuronomerpuye
CKH€ CUCTEMBI C
rnapameTpamMu

117

[Toctpoenue u
HCCIIEIOBAHUE
MAaTEMaTHYECKUX
MoJenen
peabHbIX
CUTYyalHi C
IOMOUIBIO
YPaBHEHUH C
rnapameTpamMu




118

[Toctpoenue u
HCCIEeI0BaHUE
MaTeMaTHUYECKUX
MoZeen
peanbHBIX
CUTYyaLHi C
IIOMOILIBIO CUCTEM
YPaBHEHUH C
rapameTpamu

119

[Toctpoenue u
HcCIe0BaHNE
MaTeMaTHYeCKHX
MoOJeIen
peanbHbIX
CUTYyalUi C
MTOMOIIBIO CUCTEM
YpaBHEHUH C
napameTpamMu

120

KonTponsHas
pabora: "3amauu c
napamerpamu”

121

[ToBTOpEHME,
000011IeHHE,
cucTeMaTu3anus
3HaHUM:
"YpaBuenus"

122

[ToBTOpEHUE,
000011IeHHE,
CUCTeMAaTU3aIHS
3HAHUU:
"YpaBHeHus"

123

[ToBTOpEHME,
0000111ICHHE,
CHUCTEeMaTH3aIus
3HAHUM:
"YpaBHeHus.
Cucremsl
ypaBHEHUI"

124

[ToBTOpEHUE,
000011IeHHE,
CUCTeMAaTHU3aIHS
3HAHUU:
"HepaBencrsa"




125

[ToBTOpEHUE,
000011IeHHE,
CUCTEMATU3ALNA
3HAHUMN:
"HepaBencrsa"

126

[ToBTOpEHME,
00o001enue,
cUCTeMaTH3aIus
3HAHUI:
"HepaBencrna"

127

IToBTOpEHME,
0000111eHHE,
CUCTeMAaTH3alH
3HAHUM:
"ITponsBoaHas u
e€ npumeHeHue"

128

[ToBTOpEHME,
0000111eHNE,
CUCTEMAaTH3aLUs
3HAHUM:
"[IpousBonHas u
e€ npumeHeHue"

129

IToBTOpEHME,
000011IeHHE,
CUCTeMAaTH3alIH
3HAHUM:
"ITponsBogHas u
e€ npumeHeHue"

130

[ToBTOpEHME,
0000111eHNE,
CUCTEMAaTH3aLUs
3HAHUM:
"Uurerpan u ero
npuMeHeHue"

131

IToBTOpEHME,
0000111eHHE,
cHCTeMaTH3aIus
3HAHUU:
"OyHkuun"

132

[ToBTOpEHME,
0000111eHNE,
CHCTEMAaTH3aIsI
3HAHHI:




"®yHKkIMn"

133 | IloBTOpeHue,
0000111eHME,
CHCTeMaTU3aIus
3HAHUI:
"OyHKIIn"

134 | Hrorosas
KOHTPOJIbHAS
paborta

135 Hrtorosas
KOHTpPOJIbHAS
pabota

136 | TloBTOpenue,
00001ICHHE,
CHUCTEMaTH3aIus
3HaHUH

OBLLEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

136

10




IHPOBEPAEMBIE TPEBOBAHUS K PE3YJIIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM NPOT'PAMMBI

10 KJTACC
Kon IIpoBepsiemble NMpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
npoBepsieMor 00pa3oBaTeILHOI MPOrpaMMbl CpeIHero 001ero 00pazoBaHus
0 pe3yJibTaTa
1 Yucna v BBIYUCIECHUS
1.1 OnepupoBarh NOHATUSAMHU: PALMOHAJIBHOE W JIEWCTBUTENIBHOE  YHCIIO,
OOBIKHOBEHHAS M ICCSITHYHASI IPOOb, TPOIICHTHI
1.2 BoimonusaTe  apudmeTrnueckue — omepaludd € paloOHAIbHBIMH U
JIeCTBUTENLHBIMU YHCIIAMHU
1.3 BoimonHaTe npuOIMKEHHBIE BBIYMCICHUS, HCIONB3YS NpaBUIa OKPYTJICHHS,
JIeNaTh IPUKUAKY U OLIEHKY pe3yJibTaTa BIYMCICHUN
1.4 OnepupoBaTh MOHATHAMU: CTETIEHD C LEJBIM TIOKa3aTelleM, CTaHIapTHas popma
3aMycy IEUCTBUTENBHOIO YMCIIa, KOPEHb HATYPAJIbHOW CTENEHU; UCI0Ib30BaTh
MOAXOIANIYI0  (OopMy 3amUCH  JCUCTBUTENbHBIX UYHCENT s pelleHus
MPAKTHUUECKUX 3a7[a4d U MPEJCTaBJICHUS JaHHbBIX
1.5 OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHIE€HC IIPOMU3BOJIBHOIO YIJa;
HCII0JIb30BaTh 3aMmch IIPOU3BOJILHOTO yriaa qyepes oOpaTHbIe
TPUTOHOMETpUUYECKHE (DYyHKIHH
2 YpaBHEHMsI 1 HEPABEHCTBA
2.1 OnepupoBarh MOHSATHUAMHU: TOXKIAECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,
paroHaibHOe, MppalMoHaIbHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHUUECKOE YpaBHEHHE
2.2 BeimonHATe npeoOpa3zoBaHHs TPUTOHOMETPUUECKUX BBIPRKEHUH U pemaTh
TPUTOHOMETPUUECKHUE YPABHEHUS
23 BoinonHATe npeoOpa3oBaHUsl LEIbIX, PAlUOHAJIBHBIX M HPPALUOHAIBHBIX
BBIDOXEHUH W pelmaTb OCHOBHbIE THUIIBI LEJBIX, palMOHAIbHBIX U
MpPpaLMOHATIbHBIX YPaBHEHHUI U HEPABEHCTB
2.4 [IpumeHsITh ypaBHEHUSI U HEPABEHCTBA JJISl PEIICHUs MaTeMaTUYECKUX 3a1ad U
3a]1a4 U3 pa3IUYHbIX 00JacTei HAyKu U peanbHOM KU3HU
2.5 MogenupoBaTh peajbHble CHUTyallMM Ha S3bIKE ajreOpbl, COCTaBIATH
BBIPQKCHUS, YpPaBHEHMS, HEPAaBEHCTBA 110 YCIOBHMIO 3aJauM, MHCCIEN0BATh
MIOCTPOCHHBIE MOJIENIN C HCIIOIB30BAHUEM alllapara anreopsl
3 @OyHKIMU U TpaduKu
3.1 OnepupoBath MOHATUAMH: (YHKIHS, CIOCOOBI 3amaHus (YHKIHH, 00JIaCcTh
OTpe/ieNieHUs] 1 MHOXECTBO 3HaueHuM (QyHKIUH, rpa@uk (yHKIUU, B3aUMHO
oOpaTHble PYHKIINH
3.2 OnepupoBarh MOHATUAMHU: YETHOCTh U HEUETHOCTh (PYHKUUU, HYIU (DYHKIUH,

MMPOMECIKYTKHU 3HAKOIIOCTOSIHCTBA




33 Hcnonb3oBath rpaduky QyHKIMHA 111 pelIeHus: ypaBHEHUH
34 Ctpouth M uuTaTh rpadUKu JMHEHHON (QYHKIUH, KBaApaTUYHOW (DYHKIHH,
CTETIEHHOH (PYHKIUH C IEJIBIM MToKa3aTeIeM
3.5 Ucnonp3oBath rTpaduku GyHKOUHA [ HMCCIEAOBAaHUS INPOIECCOB U
3aBHCHMOCTEH MpU pelIeHnH 3a/1a4 U3 APYTuX y4eOHbIX MPEIMETOB U pealbHOMN
’KHM3HHM, BBIpaXkaTh (POpPMyJIaMH 3aBUCUMOCTH MEKIY BEIMYMHAMU
4 Havana maTemMaTn4yeckoro aHaansa
4.1 OnepupoBaTh  MOHATUSAMH:  TOCIEIOBATEIBHOCTh, apupMeTHyecKass H
reoMeTpuYecKas Iporpeccuu
4.2 OnepupoBaTh TOHATHUAMHU: OECKOHEYHO  yOBIBaloIlas TreoMeTpudecKas
nporpeccusi, cyMMa 0eCKOHEYHO yObIBaIOIIei reOMEeTpUIEeCKON IPOrpeccuu
4.3 3anaBaTh OCIE0BATEIbHOCTH PA3IUYHBIMU CIIOCO0AMU
4.4 Hcnonbs30BaTh CBOMCTBA IOCIIENIOBATEIBHOCTEN U IMPOTPECCUN I PEILICHUS
peaJIbHBIX 3a]a4 IPUKJIAIHOTO XapaKkTepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUSAMH: MHOXKECTBO, ONIEpPALlMK HAJl MHOXKECTBAMU
5.2 Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT JUisl OMMCAHUS PEAbHBIX
MPOILIECCOB U SBJICHUH, TP PELICHUHU 3aJa4 U3 IPYTUX YUeOHBIX IPEIMETOB
53 OnepupoBaTh NOHATUIMU: OIIPENIEICHHUE, TEOPEMa, CIEICTBUE, 10Ka3aTEIbCTBO
11 KUIACC
Kon IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTaThl 0CBOEHHUSI OCHOBHOM
npoBepsieMor 0o0pa3oBaTe/IbHOI MPOrpamMMbl CpelHero 001ero 00pazoBaHus

0 pe3yJbTara

1 Yucna v BBIYMCIECHUS
1.1 OnepupoBaTh MOHATUSAMHU: HATypaJbHOE, LIEJO€ YHUCJIO; HCIOJIb30BaTh
IIPU3HAKU JI€JIUMOCTH LEJIBbIX YHCEI, pa3lIoKEHUE 4YHUCIAa Ha IPOCTHIC
MHOXUTENHN JUIS PELICHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTENIEHb C PAlMOHAIBHBIM I10KA3aTeIeM
1.3 OnepupoBaTh MNOHATHUAMH: JIOTapu(PM YHUCIA, AECCATUYHBIE U HaATypalbHble
norapudmsl
2 YpaBHEHUs U HEPABEHCTBA
2.1 [IpumeHsTh CBOMCTBA CTENEHU Ul IpeoOpa3oBaHuUs BHIpAXKEHUI, ONIepUpOBaTh
MOHATUSMHU: II0KA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; PEIIATh OCHOBHBIE
THIIBI IOKA3aTEJIbHBIX YPAaBHEHNUI U HEPAaBEHCTB
2.2 BeimonuaTe  npeoOpa3oBaHUsl  BBIPAKEHUM, conepKaliux  Jiorapu(Msl;
ONEpHUPOBATh TOHATHAMM: JIOrapuPMHUUECKOE YypaBHEHHE M HEPABEHCTBO;
pelaTb OCHOBHBIE THITbI JJOTApU(PMHUUECKUX YPaBHEHUN 1 HEPABEHCTB
23 Haxonuts penieHust npoCTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 OnepupoBaTh MOHATHSAMH: CHCTEMa JIMHEHHBIX YpaBHEHUH U €€ pelleHHE;

HCII0JIB30BATh CUCTEMY JIMHEHHBIX ypaBHeHI/Iﬁ JJid pCIICHUSA TMPAKTUYCCKUX




3a1a4

2.5

Haxonuth pemreHus mpoCTEHIIMX CUCTEM U COBOKYIIHOCTEH PalMOHAJIBHBIX
YpPaBHEHUM U HEPABEHCTB

2.6

MonenupoBaTh peanbHblE CHUTyallUM Ha S3bIKe aireOpbl, COCTaBIATh
BBIDA)KCHMS, YPaBHEHHs, HEPAaBEHCTBA M CHCTEMBl IO YCJIOBHMIO 3aJ1a4H,
UCCIIEIOBATh MOCTPOSHHBIE MOJIENIH C UCIIOJIb30BAaHUEM arIapaTa aareopbl

@OyHKIMK U Tpaduku

3.1

OnepupoBarh  MOHATUSAMH:  TEpHOAMYECKas  (QYHKUUSA,  POMEKYTKU
MOHOTOHHOCTH (DYHKUUH, TOYKH OKCTpeMyma (YyHKUIUH, HauOoJIblIee H
HaVMEHbIIee 3HaueHWss (YHKIWM Ha TMPOMEXKYTKE; HCIOIb30BATh HX JUIS
uccnenoBaHus QyHKIMH, 33JaHHON TpapuKoM

3.2

OnepupoBarh TOHATHSAMU: TpadUKH TOKa3aTCIbHOU, JOTapu(PMHUUECKON |
TPUTOHOMETPUUECKUX (PYHKIIMIA; N300paxaTh UX Ha KOOPAMHATHOM MJIOCKOCTH
Y UCTIOJIb30BaTh JIJIsl pEIIeHHs YPaBHEHUI U HEPABEHCTB

33

N300pakaTh Ha KOOPAMHATHON IJIOCKOCTHU TpapUKH JIMHEHHBIX ypaBHEHUU U
UCIIOJIb30BaTh UX JUUIs pEILICHHsI CUCTEMbI IMHEWHBIX YPaBHEHUI

34

Hcnone3oBate Tpaduku GyHKIUH I HCCICHOBAaHUS TIPOIECCOB U
3aBHCHMOCTEH M3 IPYTUX yIeOHBIX TUCITUTUTHH

Hauana maTeMaTnueckoro aHaansa

4.1

OnepupoBaTh MOHATUAMU: HENpepbIBHas (YHKLHMSA, MPOU3BOAHAS (DYHKIMH;
UCIOJIb30BaTh T€OMETPUUECKUI M (U3MUECKUH CMBICI IMPOU3BOJAHON JUIs
peleHns 3a1aq

4.2

HaxonuTh TpoW3BOIHBIC AJIEMEHTAPHBIX (DYHKIUI, BBIYUCISATH MPOU3BOIHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO (DyHKITHIA

4.3

Hcnonp30BaTh MpOM3BOIHYIO JJI UCCIIENOBaHUS (YHKIIMH HA MOHOTOHHOCTh U
KCTPEMYMBI, IPUMEHSTH PE3YIbTAThl HCCICOBAHUS K IIOCTPOCHHIO TPpa(UKOB

4.4

Hcnons30BaTh MNPOU3BOAHYIO [JId HaAXOXACHUS HAWIY4YIICTO PCIICHUA B
MPUKJIAAHBIX, B TOM YHUCJIC COOUUAJIBHO-OKOHOMHUYCCKUX, 3aJadax

4.5

OnepupoBaTh  MOHATUSAMHU: IE€PBOOOpa3Hasi W UHTErpay; I[OHUMATh
reOMEeTpUYECKUN U PU3NYECKUI CMBICII HHTETpalla

4.6

HaxonuThk nepBooOpa3Hbie IeMEHTAPHBIX (PYHKIWH, BBIYUCIATh HHTETPAIT IO
dbopmyne Hetotona — JleliOnuma

4.7

Pematn MNPpUKJIAAHBIC 3a/ladd, B TOM YHCJIC COLUAJIBHO-3KOHOMHUYCCKOTO H
(I)I/I3I/ILICCKOFO XapaxkTepa, CpeaACTBAMH MATEMATUYICCKOT'O aHAJIN3a




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KUIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

1

Yucia U BEIUHCIIEHUS

1.1

PamuonanbsHble 4Mcha. OOBIKHOBEHHBIE U JCCATHUYHBIC ,I[pO6I/I, IMPOUCHTLI, OECKOHEUHBIE
NepuoaANICCKUC ,Z[pO6I/I. ApI/I(I)MeTI/I‘-ICCKI/Ie ornepanuu ¢ pallOHAJIBbHBIMH YHUCJIIAMHU,
HpeO6p330BaHI/IH YHCJIOBBIX BBIpa)KeHHﬁ. HpI/IMCHeHI/Ie J:[po6eﬁ " MPOLCHTOB I pCHICHUSA
MMPUKIIAAHBIX 3a4a4 U3 PA3JINIHbIX OTpElCJ'ICfI 3HAHUM U peaanoﬁ KHU3HHU

1.2 | JleiicTBuTenbHbIe yucia. PanuoHanmbHBIE M HppalMOHAIbHbIE 4ucla. ApupMETHYECKHE
orepanuu ¢ JACUCTBUTENbHBIMH uuciaMu. [IpuOnmkE€HHBIE BBIYMCIICHUS, TpaBUIIA
OKpYIJICHUS, IPUKUJIKA U OLIEHKA PEe3yJIbTaTa BEIYUCIECHUN

1.3 Crenenp ¢ menbiM mokazateneMm. CraHmapTHas (opma 3amucu JeHCTBUTEIBHOTO YHCIIA.
Hcnonp3oBanue mnoaxoasmiel (GopMmbl 3allUCU JIEHCTBUTENBHBIX YHMCENT JUIsl pelleHUs
MPaKTUYECKUX 3a]1a4 U NPEJICTABICHUS JaHHBIX

1.4 | Apudmernyeckuii KOpeHb HaTypalbHOW cTeneHu. JleWcTBUS ¢  apuMETHUYECKUMHU
KOPHSIMHM HaTypaJbHOMN CTETIEHU

1.5 | CuHyc, KOCUHYC M TaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI'€HC
YHCIJIOBOTO apryMeHTa

2 VYpaBHEHUS U HEpABEHCTBA

2.1 | ToxnecTBa U TOXKIECTBEHHbIE IPe0Opa30oBaHUs

2.2 | TlpeoOpa3oBaHHEe TPUTOHOMETPUYECKHX BhIpakeHHH. OCHOBHBIE TPUTOHOMETPUUICCKUE
bopmyIbl

2.3 | VYpaBHeHue, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelieHre HepaBeHCTBA. MeTo/1 MHTEpBaIoB

2.4 | Pemenue nensix U IpoOHO-pAIIMOHATBHBIX YPABHEHUN U HEPABEHCTB

2.5 | Pemenue uppanrioHaNIbHbIX YPABHEHUH U HEPABEHCTB

2.6 | PemieHue TpPUroHOMETPUUECKUX YPaBHEHUIN

2.7 | IlpuMeHeHHEe ypaBHEHUN W HEPABEHCTB K PEIIECHHUIO MAaTEMaTUYECKHX 3aJad W 3a7ad W3
pa3INyYHbIX 00JacTel HAYKU U PEaIbHOM JKU3HU

3 OyHKIUYN U TpapUKU

3.1 | ®ynxnwms, cnocoOs! 3aganus GyHkuuu. ['paduk pysknmun. BzanmHo oOpaTHbie QYHKINT

3.2 | OO6mactp ompesneneHUs ¥ MHOKeCTBO 3HaueHuW QyHkiuu. Hymm dynkmum. [TpomexyTku
3HAKOIOCTOSHCTBA. YETHBIC 1 HEUETHBIE QYHKIIUU

3.3 | Crenennass (QyHKIMS ¢ HaTypaJbHBIM M LEJNbIM IoKa3areneM. E€ cBoiicTBa M rpaduk.
CoiicTBa u rpaduk KOpHS n-0i CTETIeHU

3.4 | TpuroHomerpuueckasi OKPYXHOCTb, OIPEIEIICHHE TPUTOHOMETPUYECKUX  (DYyHKIHIA
YHCIJIOBOTO apryMeHTa

4 Havana maTreMaTn4eckoro aHaiansa

4.1 | IlocnenoBarenbHOCTH,  CHOCOOBI  3aJaHUs  MOCIEAOBaTENbHOCTEH.  MOHOTOHHBIE

noCJICA0BATCIbHOCTHU




4.2 | Apudmernyeckas U reoMeTpuueckas — Iporpeccud.  beckoHeduHo  yObIBaromias
reomerpuueckass nporpeccus. Cymma OeCKOHEUHO yObIBaroIiel TIeoMeTpHUYECKOn
nporpeccur. PopMmyiia CI0KHBIX IPOLEHTOB. Vcnonb3oBaHUe IIPOrpeccuy JUisl PEIIECHUs
pEeaJIbHBIX 3aJa4 IPUKJIAJHOTO XapaKTepa

5 MHOXeCTBa U JIOTUKA

5.1 MHO)kecTBO, Onepaluu Haj MHOKecTBaMu. [[uarpammsel Diinepa — Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'O0 amnmnapara JJisg OMHUCAHMS PEAIbHBIX IPOLIECCOB M SIBJICHUU,
IIPU pPEIIeHUH 3a]a4d U3 JPYTrUX Y4EOHBIX MPeIMETOB

5.2 | Omnpenenenue, Teopema, CIEACTBUE, J0KA3ATEIbCTBO

11 KUIIACC

Kon IIpoBepsieMblii 31eMEeHT COAEPKAHUSA

1 Yucna v BIYUCICHUS
1.1 HarypanbHblie 1 nenbie yucia. [Ipu3Haku 1eIUMOCTH 1ENbIX YUCEeT
1.2 Crenens ¢ pallMOHaNbHBIM MOKa3aTeiaeM. CBOMCTBA CTENIEHU
1.3 Jlorapudm uncna. JlecATHUHbIE U HATYpPAIbHBIE JTOTaPH(PMBI
2 YpaBHEHHs 1 HEpABEHCTBA
2.1 [TpeoOpa3zoBaHue BbIpaXKEHH, COEepKaLIUX Jorapudmbl
2.2 [IpeobpazoBanne BeIpaKEHHIA, COACPIKALINX CTENIEHH C PAllMOHAIBHBIM MTOKa3aTeIeM
23 IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 ITokazarenbHbIC YpaBHEHHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA
2.6 CucreMbl NTUHEHHBIX ypaBHEHHUI. PelleHue mpuKIagHBIX 3a7ad C MOMOULIbIO CUCTEMBI
JIMHEHHBIX YPaBHEHUN
2.7 CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHU 1 HEPABEHCTB
2.8 [IpuMeHeHne ypaBHEHHH, CUCTEM U HEPABEHCTB K PEILEHUI0 MATEMaTHYECKUX 3alad U
3aJa4 U3 pa3IMuHbIX 00JacTel HAyKU U pealbHON JKU3HU
3 QyHKIUHN U TpaPUKH
3.1 Oyukuus. Ilepuoanueckue QyHkuuu. I[IpomMeXyTKH MOHOTOHHOCTH — (DYHKIIHH.
Maxkcumymbl 1 MUHUMYMBI (yHKIMU. Hanbomnpiee n HauMeHblllee 3HaUeHUE QYyHKIUU
Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaduku
33 [oka3zatenbHas u orapudmMudeckas GyHKIIMU, IX CBONCTBA U TPaPUKH
34 Hcnonp3oBanue rpadukoB GyHKIUHN 1715 pelieHns] ypaBHEHUN U JIMHEWHBIX CUCTEM
3.5 Hcnons3oBanue rpadukoB (yHKIUN IS MCCIEAOBAaHUS MPOIECCOB M 3aBUCHMOCTEH,
KOTOpBI€ BO3HHMKAIOT MPU PEIICHUU 3a/lad U3 JPYTUX y4eOHBIX MPEIMETOB U pEalbHOMN
KU3HU
4 Hauana maTemaTn4eckoro aHaiamsa
4.1 HenpepriBable pyHKIIMU. MeToI MHTEPBAJIOB JUIsl pEIICHNs HEPABEHCTB
4.2 [TpowsBoanHas ¢pyukuuu. ['eomeTpuueckuii 1 PU3NUECKUI CMBICT IPOU3BOTHON
4.3 [IpousBosHbIe Ar1eMEHTApHBIX (QYHKIMNA. DOpMYITBl HAXO0XKICHHUS MTPOU3BOIHOW CYMMBI,




HPOM3BEAECHUS U YaCTHOTO (DyHKIMH

4.4 [IpumeHeHHe TIPOM3BOMHONW K HCCICIOBaHUIO (YHKIMI Ha MOHOTOHHOCTH U
9KCTpeMyMbl. HaxoxkneHue HauOOJbIIEr0 W HAMMEHBUIETO 3HaueHWs (YHKIUU Ha
OTpEe3Ke

4.5 IIpuMeHeHre NPOW3BOIHOM U1l HAaXOXKJEHUS HAWIYYIIero PEIICHWs B NPUKIAJIHBIX
3ajjauax, AJs ONpeesCHUs CKOPOCTHU Mpoliecca, 3aJaHHOT0 (popMyIIoil niu rpaduKkom

4.6 [TepBoobOpasnas. Tabmuia mepBooOpa3HBIX

4.7 Wuterpan, ero reoMerpudeckuii W (U3MYECKUN CMBICI. BpIuucieHne WHTErpajiga Io

dopmyne Hetorona — JleliOHuIa




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIBHON
ITPOT'PAMMBI CPEJJHETI'O OBIIET'O OBPA3OBAHMUA

Kon
NMpoBepPsSIeMOro
TpeboBaHUs

IIpoBepsiemble TPeOOBAHNUS K MPEIMETHBIM Pe3yJIbTaTaM OCBOEHHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPEHEro 061ero 00pa3oBaHus

1

Bnagenue metogamm JOKa3aTeNbCTB, AITOPUTMAMH PEIIEHUS 3a/1ad; YMEHHE
dopMynIHpoBaTE W ONEPUPOBATH IOHATUAMHU: OIPENEICHUE, aKCHOMa,
TeopeMa, CIEICTBUE, CBOWCTBO, INPU3HAK, I0KA3aTeIbCTBO, PaBHOCHIIbHBIC
(GopMyIMpPOBKHM; NPUMEHSATh UX; YMeHHe (OpMyIHpOBaTh OOpaTHOE U
IIPOTUBOMOJIOXKHOE YTBEPXKAECHUE, NMPUBOAUTH HPUMEPHl U KOHTPIPUMEDPHI,
MCIIOJIb30BaTh METOJl MaTEMATUYECKON MHAYKIIUN; IPOBOJUTD JOKA3aTEIbHbIE
pacCyKJIeHHs NpPU PELICHUM 3a]ad, OLEHHUBATh JIOTMYECKYH IIPaBUIBHOCTH
pacCyXICHUN; YMCHHE OIIEpUpPOBATH HNOHATHSAMH: MHOKECTBO,
IIOJIMHO’KECTBO, OIEpallM¥ HaJl MHOXXECTBaMHU; YMEHHE MCIIOJIb30BaTh
TEOPETHUKO-MHOKECTBEHHBIN aIapaT s OMUCAaHUS PEAIBbHBIX MPOLECCOB U
SBJICHUN U MIPU PEILIeHUH 3a/1a4, B TOM YUCIIE U3 IPYTUX Y4eOHBIX MPEIMETOB;
YMEHHE ONEePHPOBATH MOHATUSAMU: Tpad, CBI3HBIN Tpad, nepeBo, MUK, Tpad
Ha IUIOCKOCTH; YMEHHME 3a/JaBaTh M OIUCBIBaTh TIpadbl pa3InYHBIMU

croco0amu; UCIOIB30BATh Tpadbl IPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUAMU: HATYpPaIbHOE YUCIIO, LIETI0€ YNUCIIO0, CTEIIECHb
C 1LeIblM I[I0Ka3aTeleM, KOpPEHb HaTypalbHOM CTENEHH, CTENEHb C
palMOHAIBHBIM TIOKA3aTeNIeM, CTENEeHb C JEHCTBUTENIBHBIM I0Ka3aTeseM,
Jorapu¢m yucia, CHHYC, KOCHHYC M TaHT€HC MPOU3BOJILHOTO YKCIIa, OCTaTOK
[0 MOJAYJIO, pallOHAJIbHOE YUCIO, HPpAMOHAIBHOE YHCIO, MHOXKECTBA
HaTypaJIbHbIX, LEJbIX, PAalUOHAIbHBIX, JCHUCTBUTENBHBIX YHCEN, YMEHHE
UCIIOJIb30BaTh TPU3HAKK JIEJIMMOCTH, HAaWMEHBUIMM OOLIMH JAeIuTens |
HauMeHblllee oOmiee KpaTHoe, airopuT™M EBkinpga npu penieHuH 3ajad;
3HaKOMCTBO C PA3JIMYHBIMU MO3ULMOHHBIMU CUCTEMAMM CUMCIICHHS; YMEHHUE
BBIMIOJHATh BBIYMCICHUE 3HAYeHUH W mpeoOpa3oBaHUs BBIPAKEHUH €O
CTeNeHsAMU M JiorapudmMamu, MpeodOpa3oBaHus JIPOOHO-pALIMOHATIBHBIX
BBIPQXXEHHUM; yMEHHE ONEepHUpOBaTh MOHATUAMU: MOCIEAOBATEIBHOCTD,
apudmeTnyeckass TpOrpeccusi, reoMeTpuuecKas Mporpeccus, OECKOHEYHO

yObIBatomIas reoMeTpuyecKas IIpOrpeccusi; yMEHHUE 3a/1aBaTh




[0CJIEI0BATENbHOCTH, B TOM YHCJE C IOMOIIBIO PEKYPPEHTHBIX (opmyi;
YMEHHE ONEpUpOBaTh MOHATUSAMHU: KOMIUIEKCHOE YMCIIO, CONPSKEHHBIE
KOMILUIEKCHBIE 4YHCJIA, MOIYJb M apryMEHT KOMIUIEKCHOro uHcia, (opma
3allUCU KOMILJIEKCHBIX 4YHCeNl (FeOMEeTpUuYecKas, TPUTOHOMETpUYECKas U
anreOpandeckas); yMeTh TPOU3BOJIUTH apUPMETHYECKHUE JIEUCTBUS C
KOMIUIEKCHBIMU ~ YHMCJIaM{;  [PUBOJUTH  INPUMEPHl  HMCIOJIb30BaHUS
KOMIUIEKCHBIX UHCEN; ONEpUpOBaTh MOHATUSAMHU: MaTpuma 2x2 u 3x3,

OIIPECACIINTCIIb MaTPHUIIbI, FGOMeTpI/I‘{eCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHne onepupoBaTh MOHATHUSMHU: palMOHAJIbHBIE, HUppalOHAIbHbIE,
NoKa3aTesbHble, CTENEHHbIC, JOrapu(PMHUUECKUE, TPUTOHOMETPHUECKUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHHE ONEPUPOBATh MOHATUSAMU:
TOKAECTBO, TOXAECTBEHHOE IpeoOpa3oBaHHUE, YPAaBHEHUE, HEPaBEHCTBO,
CUCTEMA YpPaBHEHMH M HEPaBEHCTB, PABHOCWJIBHOCTb YPaBHEHMI, HEPABEHCTB
U CUCTEM; YMEHHE pelllaTh ypaBHEHHUS, HEPABEHCTBA U CHUCTEMBI C MOMOIIBIO
pa3IMuYHBIX MNPUEMOB; pElIaThb YPAaBHEHUS, HEPABEHCTBA M CHCTEMBI C
[apaMeTpoM; PUMEHATh YPaBHEHNUS, HEPABEHCTBA, UX CUCTEMBI JJISl PEILICHUS
MaTeMaTHUYeCKUX 3a/1ad M 33Ja4 U3 pa3In4yHbIX o0jacTell HayKu M peallbHOH

KHU3HHU

YMeHue  omepupoBaTh  MOHATHAMHU:  (QYHKIMS, YETHOCTh  (PYHKIUH,
HepI/IOI[I/I‘-IHOCTB q)yHKI_[I/II/I, OFpaHI/I‘-IeHHOCTB (bYHKL[I/II/I, MOHOTOHHOCTBH
byHKIMHA, 3KCTpeMyM (yHKIMM, HauOoJyiblllee M HaWMEHbIIIEEe 3HAYCHUS
GYHKIIMM Ha TMPOMEXKYTKE, HEmpepbhiBHas (YHKIMS, aCUMITOTHI rpaduka
¢GbyHKIMM, TepBas U BTOpas MNPOU3BOJAHASA (QYHKIUH, T'€OMETPUYECKUN H
(bu3nUecKuil CMBIC IPOU3BOIHON, MTEPBOOOPA3HAsSL, ONPEACIEHHbIH HHTETPAT;
YMEHHE HaXOJWUTh AaCHMIITOTHI Trpaduka QYHKIUH; yMEHHE BBIYHCIATH
MIPOU3BOHBIC CYMMBI, MPOM3BEIACHHS, YaCTHOTO W KOMITO3UIUU (DYHKIHUH,
HAXOJUTh YpPaBHEHUE KacaTelbHOM K rpaduky (yHKIMH; yMEHUE HAXOIHUTh
MIPOU3BOIHBIE PJIEMEHTAPHBIX (PYHKIIMI; YMEHHE HCIOIb30BaTh MIPOU3BOIHYIO
JUISE  WccleoBaHus (DYHKIMNA, HAXOAUTh HAWOONBIINE ¥ HAWMMEHbIINE
3HaYeHUS (DYHKIHA;, CTPOUTH TI'paUKH MHOTOWICHOB C WCIOJIH30BAaHUEM
ammapara MaTeMaTHYeCKOTO aHaliu3a; TMPUMEHATh TPOW3BOIHYIO  JUIS
HaXO0XICHUA Hanﬂquero peH_IeHI/IH B HpI/IKJIaI[HbIX, B TOM 4YHUCJIC COLIUAJIbHO-
SKOHOMHUYECKUX U (U3UYECKUX 3a7a4ax; HAXOAUTh IUIOIIAIA U 00bEMBI hUTyp
C TOMOINBI  HHTErpana, MNPUBOJUTH TPUMEPHl  MATEMATHYECKOTO

MOJIETTMPOBAHUS C MIOMOILIBIO TU(PepeHIINaTbHBIX YPaBHEHHH

YMeHue omnepupoBaTh MOHATHAMHU: rpaduk (QyHKUMH, oOpaTHas (QyHKLUS,




KOMIO3UIMS  (QyHKUMH, JuHeWHas QyHKUUS, KBaApaTu4yHas (QyHKIMS,
panvoHanbHas  (QYHKLIWS, CTelmeHHas (YHKIHS, TPUTOHOMETPHUYECKHUE
¢byHKUMH, OOpaTHbIE TPUIOHOMETPUYECKHE (DYHKLMH, IOKa3aTelbHas U
norapudpmuueckas GyHKINUN; yMEHUE CTPOUTH TPaPUKH U3YyUSHHBIX (YHKIIHH,
BBINIOJHATH IpeoOpazoBanus rpadukoB GyHKIUH, UCTOIB30BaTh TpauKH 171
W3Y4YEHHs IPOLECCOB M 3aBUCUMOCTEH, NpPHU PELIEHUM 3a1ad M3 APYTUX
y4eOHBIX TPEIMETOB M 3aJad M3 PeajbHOH KHU3HH, BBIpaKaTh (hopMylamu
3aBUCUMOCTH MEXJy BeIMYMHAMHU; MHCIIOJIb30BaTh CBOWCTBA U TIpaduKH
(GYHKUMA A7 pelieHus] YpaBHEHUH, HEPaBEHCTB M 3a4ad C IapamMeTpaMu;
M300pakaTh HA KOOPJAWHATHOM IJIOCKOCTH MHOXECTBA PEIICHUN YpaBHEHH,

HCPABCHCTB U UX CUCTCM

VYMeHune pemnats TEKCTOBBIE 33/1a4K Pa3HbIX TUIIOB (B TOM YHUCIIE HA MIPOLIEHTHI,
JIOJIM ¥ YacTH, Ha JBM)KEHHE, paboTy, CTOMMOCTh TOBapOB U YCIyT, HAJIOTH,
3ajaud M3 O0JacTU YHpaBlIEHUS JHUYHBIMU U CEeMEHHbIMH (PUHAHCAMU);
COCTaBJIATh BBIPAXKEHUS, YPABHEHHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO
3aJ]a4uM, UCCIIEIOBATh MOJIYYEHHOE PELICHUE U OLIEHUBATh MPaBAOII000HOCTh
pe3yJIbTaTOB; YMEHHE MOJCIUPOBATh pPEAJbHBIE CHUTyalud Ha S3bIKE
MaTE€MaTHUKH; COCTABJIATh BBIPAKECHUSI, YPABHEHHUs, HEPABEHCTBA U UX CUCTEMBbI
II0 YCJIOBMIO 3a/1a4M, MCCIEOBATh IOCTPOEHHBIE MOJEIN C UCIOIb30BaHUEM

anmapara anre0pbl, HHTEPIPETHPOBATh MOJTYYESHHBIA Pe3yIbTaT

YMeHne onepupoBaTh MOHATUSAMM: CpelHee apudMeThdyeckoe, MeauaHa,
HauOoJbplllee M HauMEHbIIee 3HAYCHMs, pa3Max, AMCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOro Habopa; yMEHHE U3BIIE€KaTb, WHTEPIPETUPOBATH
uHbOpMaIlMIO, TPEJICTaBICHHYI0 B Ta0lWlax, Ha auarpammax, rpadukax,
OTpaXKarollyl0 CBONCTBA pEAJIbHBIX IPOLIECCOB U SBJICHUM; IPEACTABIATh
MHGOPMAIIUIO C TIOMOIIBIO TA0JIHII U THAarpaMM; UCCIIeI0BaTh CTATUCTUYECKUE
JTAaHHbIE, B TOM YHCJIe C IPUMEHEHHEM IpaUuecKuX METOI0B U JIEKTPOHHBIX
CpelCTB; rpaduueckd HCCIeoBaTh COBMECTHBIE HAOMIOJEHHUS C IOMOIIbIO

AuarpaMm pacCCruBaHuAa U JIMHEHHOM perpeccuun

YMeHue onepupoBaTh MOHATUSAMH: CIyYalHBIA OMBIT U CIy4ailHOE COOBITHE,
BEPOATHOCTh CIYy4YailHOTO COOBITHSI; YMEHHE BBIYHCISATH BEPOSTHOCTH C
HCIIOJIb30BaHUEM TpapUUeCKUX METOOB; MPUMEHSTHh (HOPMYIbI CIOKEHUS U
YMHOXKEHUSI BEpOSITHOCTEH, (OpMydy TOTHOM BEpPOSITHOCTH, (HOpMYILy
bepraynnu, xomOuHatopHbie (akThl ¥ (HOPMYIBI; OLIEHUBATh BEPOSTHOCTH
pealIbHBIX COOBITUN; YMEHHE ONEpPHPOBATh MOHATHAMU: Cly4yaiiHas BeTUYHMHA,

pacrpeaciiCHUC BepOHTHOCTefI, MAaTCMAaTUYCCKOC OXHWIAHUC, OHUCIICPCUA U




CTaHJapTHOE OTKJIOHEHHE CIy4YyallHOW BEMUYMHBI, PYHKIIMU pacrlpeesieHus: u
IUIOTHOCTH PAaBHOMEPHOTO, IIOKA3aTEeIbHOIO U HOPMAJIBHOTO PaCIpEAcIICHUN;
YMEHHUE HCIOJIb30BaTh CBOWCTBA HM3YyYEHHBIX PACIPEICICHUN IJIs PEIICHUS
3a]a4, 3HAKOMCTBO C TMOHSATUSMHU: 3aKOH OOJNBIINX YHUCEN, METOJIbI
BBIOOPOYHBIX HCCIICIOBAHUN;, YMEHHE TMPUBOAUTH MPHUMEPHI TPOSBICHHS
3aKOHA OOJBIIUX YUCEN B MPHUPOAHBIX UM OOIIECTBEHHBIX SIBICHUSIX; YMEHHE
ONEpPUPOBATH IOHATHUAMM: COUYETAHHE, IIEPECTAHOBKA, YHUCJIO COYETAHM,
YHCIIO MEePECTaHOBOK; OMHOM HpbI0TOHA; yMEeHHE MPUMEHATh KOMOMHATOPHbBIE
GdakThl W pacCyKIeHHs JUIS pelIeHHs 3aJad; OIEHHWBATh BEPOSATHOCTH
peanbHbIX COOBITHIA; COCTAaBJISITh BEPOSITHOCTHYIO MOJEIb u

MHTEPIPETUPOBATH MOTYYEHHBINA pe3ysIbTaT

YMeHune onepupoBaTh MOHATUAMU: TOYKA, MPsAMast, INIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYMHA YIJa, I[UIOCKMM Yrojl, JBYTPaHHBIA yroi,
TPEXTPAaHHBIM  Yroj, CKpELIUBAIOLIUECs NpsMble, MapalieIbHOCTh U
NEePHEHANKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, Yrosl MEXIy MPsIMbIMH, YroJ
MEXJy NPSIMOM M IUIOCKOCTBIO, YIOJ MEXIYy IJIOCKOCTSIMH, PacCTOSIHUE OT
TOYKM [0 IUIOCKOCTH, PACCTOSTHUE MEXIY NPSIMBIMH, PACCTOSHUE MEXKIY
TUTOCKOCTSIMU; YMEHHUE MCTIOIh30BaTh MPHU PEUICHUH 3a/1ad U3yueHHBbIC (HaKThI
U TEOpeMbl IUJIAHUMETPUHU; YMEHUE OLEHUBaTh pa3Mepbl OOBEKTOB
OKPY’)KaIOIIETO0 MHpA; CTPOUTh MaTeMaTH4YECKUE MOJEIN C TMOMOUIBIO
TCOMETPUYECKUX TOHATUA ¥ BEIWYHH, pEIIaTh CBS3aHHBIE C HUMU

MMPAaKTUYCCKUC 3aJa4n
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YMeHue onepupoBaTh MNOHATHUSMU: IUIOWEAAb (QUIYpPBl, O0BEM QUIYDBI,
MHOTOT'PAaHHMK, MPAaBUJIbHBIH MHOTOTPaHHUK, CEUYEHHE MHOTOTpPaHHUKA, KYO,
napajieNienune];, mpu3Ma, nupamuaa, (GUrypa ¥ IMOBEPXHOCTh BpallCHHS,
LWINHAP, KOHyC, Imuap, chepa, miuomans chepbl, IUIOMAAb MOBEPXHOCTH
NUpaMUIbI, TMPHU3MBI, KOHYyCa, LWIMHApPA, O00bEM KybOa, HPSIMOYTOJIBHOTO
napajuiesienune1a, TUpaMubl, IpU3Mbl, [UIKHAPA, KOHYCa, 1apa, pa3BEPTKa
IIOBEPXHOCTH, CEYEHMsI KOHyca M LWIMHJIpA, NapauleibHble OCU WM
OCHOBaHMIO, CEYEHHE IIapa, IJIOCKOCTh, Kacaromasicss cdepsl, IWIMHApPA,
KOHyCa; yYMEHME CTPOUTh CEUEHME MHOIOrpaHHMKa, H300paXkaTb
MHOTOTPAaHHHUKH, (HUTyphl M TOBEPXHOCTH BpAILCHHS, MX CEYEHHUS, B TOM
qucae € TOMOLIbI 3JEKTPOHHBIX CPEACTB; YMEHHE IPHUMEHSATh CBOICTBa
reOMETPHUECKUX (UTYp, CaMOCTOSTENBHO (HOPMYIUPOBATH ONpEACICHUS
U3y4aeMbIX (QUryp, BbLIBUraTh THIOTE3bl O CBOMCTBAX M IpPU3HAKaX

reoMeTpuueckux (Guryp, OOOCHOBBIBaTh WJIM OINPOBEpPrath HX; YMEHHE




IPOBOJUTH KJIACCUPUKALMIO (UTYp MO Pa3IUYHBIM NPHU3HAKAM, BBIIOJIHSITH

HGO6XOHI/IMBIe AOIOJHHUTECIBHBIC ITOCTPOCHUS

11

YMeHne onepupoBaTh MOHATUSMU: JBUKEHHUE B POCTPAHCTBE, MapalieIbHbIHI
MEPeHOC, CHMMETPUS Ha IUIOCKOCTH W B TPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue OA00Hs, MOK00HBIe (GUTYPBI; YMEHUE PACIIO3HABATH PABHBIC
U To00HbIE (UTYpHI, B TOM YHCIIE B MPHUPOJAE, HMCKYCCTBE, APXUTEKTYPE;
UCTIOJIB30BaTh T€OMETPHUECKUE OTHOIICHUS MPH PEIICHHH 3a/1a4; HaXOIUTh
reOMEeTPUYECKHE BENUYHMHBI (JJIMHA, YToJl, IUIOHalb, 00bEM) MPH pPEIICHUN
3aa4 U3 JIPYTUX Y4YeOHBIX TPEIMETOB W W3 PEAIbHON IKU3HU; YMEHHUE
BBIUUCIIATh TEOMETPUYCCKHE BEIMYHHBI (IJIMHA, YroJl, IUIONIaah, OOBEM,
TUTOMIA/Ib TTIOBEPXHOCTH), UCTIONB3Ysl M3yueHHBbIC (OPMYJIBI U METOIbI, B TOM
YHCie: TUIONIAJh TMOBEPXHOCTH THMPAMUABI, TPU3MBI, KOHYyCa, IHIHHIpA,
wiomazab chepsr; 00bEM Kyda, IPSIMOYTOIBHOTO MapaJlIeNenune 1, MMPaMUIbL,
MPHU3MBI, ITWIMHApPA, KOHyCa, IIapa; YMEHHWE HAXOIWTh OTHOIICHHE OO0BEMOB

noJ00HBIX (uryp
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YMeHne onepupoBaTh MOHATHSAMH: MPSIMOYTOJbHAas CHUCTEMa KOOpPJAMHAT,
BEKTOP, KOOPJIMHATBl TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BE/IEHNE BEKTOPA HA YUCIIO, PA3JIOKEHHUE BEKTOpa MO 0a3ucy, CKalIsipHOE
IIPOU3BENICHUE, BEKTOPHOE IPOU3BEIEHUE, YrOJ MEXIy BEKTOPaMHU; yMEHHE
UCIIOJIb30BAaTh  BEKTOPHBIH W KOOPJAMHATHBIA METOA JUIsl  PELUEHUS

reOMEeTPUUYECKUX 33/1a4 1 33/1a4 APYTUX YUeOHBIX IPEIMETOB
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YMmenue BBI6I/IpaTB HOHXOI[SIH_II/II\/JI METOA I PCUICHUA 3adavdu; INOHHMAHUC
3HAYUMOCTH MATEMaTHKUW B HW3YYCHHMU TIPUPOJHBIX H 06H_IGCTBGHHBIX
mnmponeccoB " XBHGHHP'I; YMCHHUC PpacCllO3HABATh IMPOABJIICHHUC 3aKOHOB
MAaTE€MAaTUK B HCKYCCTBEC, YMCHHEC IMNPUBOAWUTL IMPUMEPBI MATEMATHUUYCCKUX

OTKPBITHHA POCCUICKON U MUPOBOW MaTeMaTHUYECKOU HAyKH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna u BIYMCICHUS
1.1 Harypanbnbie u nenbie ynucna. [IpusHaku 1eIUMOCTH HENbIX YUCET
1.2 Parmonansheie uncina. OOBIKHOBEHHBIE U JIECATHUHBIC IPOOH, TPOLIEHTHI, OECKOHEUHbIE
MePUOINYECKHE TPOOH
1.3 Apudmernueckuii KopeHb HaTypalibHOW cTeneHu. JleificTBus ¢ apupmMeTHUeCKUMHU
KOPHSIMHM HaTypajbHOU CTEIEHH
1.4 Crenenp ¢ nenbiM mnokazareneM. CTeneHb ¢ palMOHAIbHBIM IoOKa3zaTesneM. CBONCTBa
CTENEeHU
1.5 CuHyC, KOCMHYC U TaHI'€HC YMCJIOBOTO apryMeHTa. APKCHHYC, ApKKOCUHYC, apKTaHI€HC
YHCJIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecATHYHBIE U HATYpAIbHBIC JTOTapH(PMbI
1.7 JlelicTBuTenbHbIe 4Kcaa. ApupMeTHdecKre OINepanud ¢ JeHCTBUTENBHBIMU YHCIAMH.
[TpuOnmkE€HHBIE BBIUMCIICHUS, MpaBUia OKPYTJICHHs, MPUKHUIKA M OLIEHKAa pe3yibTara
BBIYMCIICHUI
1.8 [IpeobOpazoBanue BeIpaxeHUH
1.9 KommiekcHbie uncna
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIIOHAIBHBIC YPaBHEHHUS
2.2 HppanmonanbHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHHUS
24 [Toka3zaTenbHbIe U JTOTapUPMUIECKHE YPAaBHECHHS
2.5 Lenbie u 1poOHO-palIMOHATILHBIC HEPABEHCTBA
2.6 UppanmonansHbie HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKHEe HEPABEHCTBA
2.8 TpuroHomeTpuieckre HepaBeHCTBA
2.9 Cucrempl U COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuiia cucTeMbl JIMHEHHBIX ypaBHEHUH. OnpeaenuTesib MaTPULIbL
3 OyHKIMH U TpapuKu
3.1 OyHKIUA, cnocoObl 3amanus GysHkouu. ['paduk  ¢yHkuun. Bzammuo o00paTHbIE
¢ysakuuu. YétHeie u Heu€THBIC QyHKIMU. [lepuoamueckue GpyHKINN
3.2 Ob6sacTh onpeaeneHus: 1 MHOXKecTBO 3HaueHui ¢pyHkiuu. Hynu dynkuuu. IpomexyTku




3HAKOIIOCTOsIHCTBA. HpOMe)KYTKI/I MOHOTOHHOCTH CI)YHKI_II/II/I MaKCI/IMYMLI 1 MUHHUMYMBbI

¢byukuun. Hanbonpiiee u HauMeHblee 3HaYeHHE (PYHKIIMUA HA TTPOMEKYTKE

33 CrenenHas (QyHKIMS C HaTypaJdbHBIM M IIEJBIM TOKa3aTeneMm. EE cBoiicTBa u rpaduk.
CBoiicTBa U rpauK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue QyHKIHMH, UX CBONCTBA U IPaPUKU
3.5 IToka3zarenbHas u norapudmMudeckas GyHKINU, X CBOHCTBA U rpaduku
3.6 Touku paspeiBa. AcumnToThl rpadukoB QyHkiui. CBolicTBa (yHKIHHA, HEMPEPHIBHBIX
Ha OTpe3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOLI 3aJaHUs [TOCIIEA0BATEILHOCTEN
3.8 Apudmerndeckas ¥ reoMeTpudeckas nporpeccuu. @opmyra CI0XXKHBIX MPOLIEHTOB
4 Hauana matemaTnueckoro anannsa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX QYHKIUN
4.2 [IpumeHeHnne mNPOM3BOAHOM K HCCIEAOBaHHIO (YHKUMHA HAa MOHOTOHHOCTh H
sKkcTpeMyMbl. HaxoxkneHue HauOoOJNbIIEr0 W HAaWMEHBUIETO 3HAYeHUs (QYHKUIUU Ha
OTpE3Ke
4.3 [TepBooOpasnas. MuTerpai
5 MHoO)kecTBa U JOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMuU. [narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaThCTHKA
6.1 OmnucarenpHas CTATUCTHKA
6.2 BepositHOCT
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsimMble ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuK1
7.4 Tena 1 MOBEPXHOCTU BpalCHUS
7.5 KoopanHatsl u BEKTOpBI




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJLHOT'O
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JUISI VYUEHUKA

METOJUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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