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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBJISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MMOCKOJIKY, C OJIHOH CTOPOHBI, OH OOECICUMBACT WHCTPYMEHTAILHYIO 0a3y s
M3YYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYTOi CTOPOHBI, (hOPMHUpPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHUE O0yYaroNIMXCcsd Ha ypOBHE, HEOOXOAHUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydarouiudecsi OBJIa/IeBaloOT
YHUBEPCATBHBIM SI36IKOM COBPEMEHHON HayKd, KOTopas (OpMYIUPYeT CBOU
JTOCTIDKCHHSI B MAaTEMATHIECKOM opme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOr0 aHallh3a 3aKja/IbIBaeT
OCHOBY JUIsI YCICIIHOTO OBJIAJICHUS 3aKOHAMHU (PU3MKH, XUMHUHU, OUOJIOTHH,
MMOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHS YKOHOMUKHU U OOIIECTBEHHOMN KU3HHU,
MO3BOJIIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX HUMPPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO HCMOJIb30BaTh WX JJIsl JajJbHEHIIEro oOpa3oBaHUsl U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMH aireOpbl U MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTUHHOCTH, JIOKA3bIBATh
YTBEPKJEHUS C TTOMOIIBI0 UHAYKIIMU U PACCYXKIaTh JNEAYKTUBHO, HUCIOJIb30BaTh
00001IIeHNEe W KOHKPETH3allUi0, a0CTparupoBaHUE U aHAIOTHIO, (OPMHUPYET
KPEAaTUBHOE U KPUTUUYECKOE MBIILICHUE.

B xone usyuenus ydebHOro Kypca «Anrebpa ¥ Hadyalla MaTeMaTHYECKOTO
aHajau3a» OOydYaroluecs IMOJIYy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
WHTEPNpPETAlUd  TIOJYYCHHBIX  PEHICHWM, 3HAKOMSTCS C  [pUMepamu
MaTeMaTUYECKNX 3aKOHOMEPHOCTEH B MPUPOJE, HAyYKE M HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOPBIM pealn3yeTcss Kak uepe3 Yy4yeOHBbI Marepuaj, CHocoOCTBYIOIIUN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATeTbHOCTH, TpeOyIomed MPOJAOIKUTEIPHOW KOHIIGHTpAIMd BHUMAaHUSA,
CaMOCTOSITeJIbHOCTH, AKKYPATHOCTU M OTBETCTBEHHOCTH 32 MOJyYCHHBIN pe3ybTar.

B ocHoBe MeTouKM 00yUeHHS aJire0pe U HayajgaM MaTeMaTHYeCKOTo aHaIu3a
JICKUT EATCTHHOCTHBINA TPUHITUT OO0y YCHHUS.

B cTpykType yue6HOTO Kypca «Anredpa n Hayajia MaTeMaTHIEeCKOTO aHATN3a
BBIJICJICHBI  CIICNIYIOIIUE COAEPXKATEIbHO-METOANYECKUEe JuHUU: «Yucna wu
BBIYUCTIEHUSD», «DyHKIIMU U rpadukn», «YpaBHEHUs U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCcKoro aHanuza», «MHoxecTBa W JiorMka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOJIMYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSHKEHUH [BYX JIET



oOy4eHHs Ha YPOBHE CpeiHEro 0011ero 00pa3oBaHus, €CTECTBEHHO JOTIONHSS IPYT
JpyTa | MOCTENICHHO HACKIIIAsICh HOBBIMH TEMaMH U paszienamu. JlaHHbI yueOHbIi
KypC SIBISIETCS WHTETPATHBHBIM, IMOCKOJIBbKY OOBEIMHSET B cebe comepikaHHe
HECKOJIbKMX MaTeMaTHYeCKHX AWCIMIUINH, TaKHMX KakK anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIH3, TEOPHS MHOXKECTB, MaTeMaTHUeCKast JIoruka u napyrue. [1o
Mepe TOTO Kak 00ydaromuecs OBJIaIeBAIOT BcE OoJiee MIMPOKUM MAaTEeMaTHICCKAM
anrmaparoM, y HUAX IMOCIIEI0BaTeIbHO (DOPMUPYETCS U COBEPIICHCTBYETCSI YMCHUE
CTPOUTh MaTEMaTHYECKYI0 MOJIeJh PEATbHON CHUTyalluH, TPUMEHSATh 3HAHUS,
MOJyYeHHBIC TPH W3YYCHHH YYeOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSTEIBHO
chopMyIMPOBAaHHON MAaTeMaTUYECKOW 3a/Ja4yd, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

ConepkaTenpHO-MeTOAMYECKas JIMHUS «Uncna ¥ BBIYUCICHHS» 3aBEpIIacT
¢dbopmMHIpoBaHNE HABBIKOB UCIIONIB30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha ypPOBHE OCHOBHOTO 0011eT0 00pazoBaHus. Ha ypoBHe cpenHero ooiero
oOpa3zoBaHus 0co0O€ BHUMaHue yHeinsieTcss  (OPMUPOBAHUIO  HABBIKOB
paIMOHATLHBIX BBIYMCICHHA, BKJIIOYAIOMIUX B Ce0S MCIOJIh30BAHUE PA3IMIHBIX
dopM 3ammcH 4YHCIa, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH MPUOIIKEHHBIC
BBIUUCIICHUS, OLICHUBATh YWCIIOBBIC BBIpAXKEHHSA, pabOTaTh ¢ MaTEeMAaTUYECKHUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYaloIIUMCsI MHOXECTBa HATypaJbHBIX, IIEJIBIX,
pallMOHANBHBIX M JICHCTBUTENBHBIX  YHCENT  JIONOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIOM H3 OTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIE €My Ccreuu(puIecKue 3aqadud U Olepaluu: JeJIeHHue Halero,
ONEPUPOBAHUE OCTAaTKaMU HA MHOMKECTBE IIEJIBIX YHCEN, OcOoOble CBOICTBA
palMOHATBHBIX M MPPAMOHAIBHBIX YHCEN, apu(METUIECKHE OTepalii, a TaKKe
U3BJICUCHUE KOPHS HATYPaJIbHOW CTENICHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnaronmapst mociieoBaTeNIbHOMY PACHIMPEHHIO Kpyra HUCHOJb3yeMbIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSIMU WX TMPUMEHEHHS JJISl PEIICHHs Pa3IUYHBbIX 3a]ad
dopmupyeTcss TpeAcTaBiICHUE O €AMHCTBE MAaTEMaTHKH KaK HAyKd W € poiid B
MIOCTPOCHHH MOJISJICH pPEaJbHOTO MHpPA, MIMPOKO HCIIOJIB3YIOTCS 0000IIeHHE U
KOHKPETHU3aIHS.

Jluans «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCsl HA TPOTSHKCHHHU BCETO
o0y4eHHs Ha YpOBHE CpEIHEro oOmero oOpa3oBaHHs, TMOCKOJIBKY B KaKIOM
paznene Ilporpammbl MpemycMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3yiapTare OOydaroliMecs OBJIQJCBAIOT PA3JIMYHBIMH ~ METOJAMH  PEIICHUS
palMOHALHBIX, HMPPALMOHATBHBIX, MOKA3aTCIbHBIX, JIOTAPUPMUYECCKUX U
TPUTOHOMETPHUYECKUX YpPaBHEHUI, HEPABEHCTB M CUCTEM, a TakKXke 3ajad,
cofepKammx mnapaMeTpbl. [lomydeHHbIE yYMEHHS HIMPOKO HCHOJB3YIOTCS TPH
UCCIIeIOBaHNH (YHKIUK C TIOMOIIBIO TMPOU3BOJHOMN, MPU PEIICHUH MPHUKIIAIHBIX
3aj71a4 M 33J1a4 Ha HAXOXJICHHEC HAUOOJIBIINX M HAMMCEHBIINX 3HAUYCHUH ()YHKIIUH.



JlanHast comepkaTeNbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BEITIOJIHATh ~ pacd€Tel 10  ¢opMyrnaMm, MNpeoOpa3oBaHHs  PalMOHAIBHBIX,
UppaIlMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUI, a TaKKe BBIPAXKCHUH,
coJlep KallluX CTerneHu W Jiorapudmbl. brarogaps uzydeHuio aiareOpandyeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKK JCTYKTHBHBIX PacCYKICHUH,
paboThl ¢ CHUMBOJBHBIMU (OpMaMH, TPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AlreOpa npeanaraeT 3ppeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOYKHOCTH KaK S3bIKa HAYKH.

ConepxatenbHo-MeToanueckass JuHuA «DyHKMU U rpaduKu» TECHO
neperyieTaeTcsl ¢ APYTMMH JIMHUSIMA Y4e€OHOTO Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEILHOCTh U3yUeHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIUN, UX CBOMCTB
U rpadukoB, UCTOIb30BaHUE (QYHKIMN N7 PEIICHUs 3aad U3 JAPYruX y4eOHBIX
MPEAMETOB U PeaJbHOM KU3HU TECHO CBA3AHO KAaK C MAaTEeMAaTHYECKUM aHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHW U HepaBeHCTB. lIpu »Tom OOJbIIOE BHUMaHUE
yaensercs: GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJIaMU 3aBUCHUMOCTU MEXKITY
pa3IMYHBIMM BEJIMYMHAMU, HCCIIENOBATh TMOJYyYEeHHbIE (PYHKIUU, CTPOUTH UX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, MO3BOJISIFOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKTY BETUYMHAMU B PA3JIMUHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U ciioBecHOW. Ero n3yuenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBINIJICHUSI, CIIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTnyeckoro aHaius3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYTr Kak MaTeMaTUYECKHUX, TaK W MPUKIAJTHBIX 3ajad,
JIOCTYITHBIX OO0YyYarouuMcs, TaKk KaK y HUX TOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIMMA, OMPEAeNsATh HMX HauOOJNbIINE W HAUMEHBIIUE
3HAQYECHUS, BBIYUCIATH UIOMAaau Guryp u oObEMBI TeJ, HaXOAUTh CKOPOCTH U
yCKOpeHusi TiporieccoB. JlaHHasi cojep)kaTeibHas JMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHUS MaTeMAaTHYECKUX MOJEJIEH peaabHbIX CUTYalUH,
MO3BOJIIET HAXOIUTh HAWITYYIIIee PEIICHUE B MPUKIIATHBIX, B TOM YUCIIE COLIUAIBHO-
PKOHOMMYECKHUX, 3aJayaXx. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOrO aHaJIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHMHM paclio3HaBaTh IMPOSIBJICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaronrecs y3HatoT O BBIIAIOIINAXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOUYeCKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MATEeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOM MaTEeMAaTHKH!
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMINA BCE Pa3eIibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYEeCKue
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT MPU3HATH
CBOMCTBEHHYIO €l CTpOTroCTh OOOCHOBaHWM M CJEJIOBAHHE OMNPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBINIICHUS
00Oy4Jaronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJIEHUS HAa OCHOBE JIOTMYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJIEITMPOBAHUS, KOTOpPHIE MpPH3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, HWCCIEAOBAHMS O3TUX MOJIENIEH C TOMOIIBIO arfmapara ajiredopbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJIBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YEeTCS I PEelIeHUs MPUKIAAHBIX 3amad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  aHAJIOTHIO, 0000ImaTh M KOHKPETH3UPOBATH  IpoOJIeMy.
JlesTenbHOCTh MO (OPMHUPOBAHWIO HABBIKOB PEIICHHUS TNPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B poIecce U3yUeHHs BCEX TeM Y4eOHOTo Kypca «Anredpa u Havyana
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. I[lpuMmeneHue npodel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciei 3HaHUM U PeaJbHOM )KU3HMU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JeWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIUYMCICHUH.

Crenenpr ¢ 1ensIM  HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TAaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHOrousieHs! ¢ 11e1bIMU KO3 UIIEHTaMHU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

jgorapu(pMUYECKUX ypaBHEHUH.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHUil. OnpenenuTens MaTpUIlbl 2X2, ero TEOMETPUUECKHUI CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JUHEWHBIX ypaBHEHMI. PelieHne NpHUKIAagHBIX 3a0a4 C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUU. MccnenoBanue NOCTPOCHHOW MOJAENH C TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAIbHOM CHUTyalldd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

@yHkius, crnocoObl 3amanus (yHKIUM. B3aumMHO o0OpaTHble (QYHKIUU.
Komno3zummss @ynkuuii. I'papuk  (yHKkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYyHKUMHA. MakCUMyMbl U MHHHMYMBbI
dbyukiuu. HaubonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CreneHHast pyHKIMS ¢ HATypajJbHBIM U 1I€JIbIM MOKa3areneM. E€ cBolicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0ii CTENEHU KaK (yHKIMKU 0OpaTHOM CTENEeHU
C HaTypaJbHBIM [TOKA3ATEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUM.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUYECKHUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoro aHajimsa

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIMU. MOHOTOHHBIE U OTPaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmerrueckas ¥ reoMeTpruueckas rmporpeccu. beckoneyHo yObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma OeCKOHEUHO yObIBaroUIeil reoMeTpuuecKon
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyia CI0KHBIX
npoLeHTOB. Mcrnonb30BaHWE TMPOTPECCUU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yHkiuil. CBoiicTBa (QYHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuit CMBICT MPOU3BOIHON. YpaBHEHHE KacaTeIbHOM K rpaduKy (yHKIIHUH.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. I[IpuMeHEeHHE TEOPETUKO-MHOXKECTBEHHOTO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpavdeckas M TpUTOHOMETpUYecKkas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii cTeneHr u3 KOMIUIEKCHOTO uucia. [Ipumenenune
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHMI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHUI.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MAaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
IIOJTyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKHU

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHre HanboapIIero ¥ HAMMEHbIIEr0 3HAYEHUI HEMPEPhIBHON
(yHKLIHMH Ha OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna Haxoxk1eHHs TepBOOOPA3HbIX.

HNuterpain. ['eomMmeTpruueckuil CMbICI HHTErpANIa. BeruuciieHne onpeaeaéHHoro
uHTerpana no gopmyne Herotona-Jleitonuna.

[TpumeHeHrne uWHTErpaja s HAXOXKICHHS IUIOWAAel MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YpPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO 0OIIECTBA, MPEJCTABICHUE O MATEMATHIECKIX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, NPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIpyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJOTUsX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSTEIbHOCTHIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (U3UYecKash aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTreéMaTH4eCKOMy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, IOHHMAaHUE BJIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeIOBEUECKON ASATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKW U MaTeMaTHYECKOU
KYJIBTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpATh CMOCO0 peleHrs Y4yeOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXOSAIINN C YUETOM CaMOCTOSATEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAaHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoOiIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTYy 00BEKTaMHU, SIBJICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IMpoOllecca, a TakKe BbBIABUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaAEKHOCTD uH(popmaun o CaMOCTOSTENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb MOSCHEHWS [0 XOAY pELICHHs 3a/auu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXICHUSA C CYXKICHUSAMHU APYTMX Y4YaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C YYETOM 3ajaad
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ YYETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTpPOJSI Mpoliecca MU pe3yibTaTa pelIeHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTATa LEIU U YCIOBUSAM, OOBACHITH IPUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHMHoOBBIX (opmax padoThl (00CyxkAeHUS, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOTHATH CBOIO YaCTh PAOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIIHE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadajla MAaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckas JIpoOb, TPOIEHTHI, HUPPAIMOHATEHOE YHUCIO0, MHOXKECTBA
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA,;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITh PUOTUKEHHBIC BEIYUCIICHUS, PABUIIA OKPYIJICHUS, IPUKUIKY U
OLICHKY P€3yJIbTaTa BEIYMCIICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBATh MOHATUEM: apUPMETHUECKUNA KOPEHb HATYpaJIbHOU
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YHUCJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH C UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, TPUMEHSTH JACIICHUE
MHOT'O4YJIEHA Ha MHOTIOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mis
peleHns 3a1ay;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENEIUTEN 2 X 2 JUIsl BBIYMCIEHUS €ro 3HA4YeHUs,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIPEAEIUTENEH,
WHTEPIIPETUPOBATH MOJYUEHHBIN pPE3yNIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE (GOPMYJIIbI I TPEoOpa30BaHUS
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jauyd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aUMHO O0OpaTHble (QYHKUWH, KOMIO3uUMsA (QYHKUMA, Tpaduk QyHKIHH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKHE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
LeIbIM TOKa3zaTeneM, Ipa@uk CTeNeHHOW (YHKUHMHA C HATypajJbHbIM U LEIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: IOKa3aTelbHAs MU JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKIMA JJi1  UCCIENOBaHUA MPOLECCOB U
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIN POCT, (POPMYJIa CIOKHBIX TPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHITUSAMHU: ITOCIEI0BATENILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ONIEPUPOBATH MOHATUSIMU: HEMIPEPHIBHBIE (PYHKIIMU, TOUKH pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OINEpPHpPOBATh TMOHATHUSMHU: MHOXKECTBO, ONEpaluu  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

cBOOOJHO OIEPHPOBATh TMOHSATHUSIMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHUE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPATIBbHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYpPaJbHBIX U IEJIbIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIETBIX YUCET,
HOJ/l m HOK HaTypaJbHBIX 4ucCen M1 PEUIEHUs 3aAad, MPUMEHSTh alrOpUTM
EBxnuna;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CcBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATIBHBIX, MOKA3aTEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

pelarb paloOHaJIbHbIE, UppaloHalbHBbIE, MOKa3aTEJbHBIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

MPUMEHSIThH TpauuecKkue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIPDAKECHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM ammapara aiareOpsl,
WHTEPIIPETUPOBATH MOJTYUYCHHBIN pe3yJibTar.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOIIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO JJISI HAXOXKJACHUS HAWJIY4llero pEUIeHUs B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHuUs
CKOPOCTHU M YCKOPEHHUS TpoIiecca, 3aJaHHOro GopMyIoi uitu rpaduxkom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
1 [ToBTOpEeHUE 6 0 0
5 Tpuronomerpuyeckue BoIpaXXeHUs U 29 1 1
yYpaBHEHUs
MHOXECTBO I€HCTBUTEIIBHBIX YHCEIL.
3 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 29 1 0
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUI
4 Oyukuuu u rpadpuku. CreneHHas QyHKIUS C 12 1 0
L[eJIBIM TIOKa3aTesIeM
5 Apudmernueckuit KopeHb N-0if cTENeHN. 16 1 0
HppanmonanbHble ypaBHEHUS
5 [TokazarenbHast pyHkuus. [lokazarenbHble 10 1 0
YpaBHEHHUS
7 Jlorapudmuueckas pyHKIuUS. 18 1 0
Jlorapudmuueckre ypaBHEHUs
ITocnenoBarenbHOCTH U MPOTPECCUH 9 0
HenpepriBabie dynkiuu. [IponsBoanas 15 0
10 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AINS 5 1 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 1




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/n MPOrpaMMblI Bcero o0pa3oBaTeIbHbIE
padoThI padoThI
pecypchl
" .
1 CCJ'IeL[OBaHI:Ie (GYHKIHI C ITOMOIIIBEO 12 1 0
MIPOU3BO/IHOM
2 [lepBooOpazHast 1 UHTETPAT 12 1 0
3 I'paduku TPUrOHOMETPHUUECKUX (YHKITHA. 15 1 0
Tpuronomerpuieckrue HepaBeHCTBA
4 WppanuoHaibHbie, TOKa3aTeIbHBIC U 20 1 0
JorapupMHUUECKUE HEPABEHCTBA
CucTeMbl paliMOHATBHBIX, UPPAIMOHATBHBIX
) MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1 0
ypaBHEHUH
6 KommiekcHbie uncna 10 0
7 HatypanbHble u nensle uncia 10 0
8 3amaqu ¢ mapameTpamMmu 22 1 0
9 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AINS 23 1 0
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 9 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne ni/m Tema ypoka KosnyecTBo yacos
1 YucioBeie U anredpanveckue BhIPayKeHHs. 1
2 YpaBHeHus. 1
3 CucreMbl TUHENHBIX YPABHEHUMN. 1

JIuHeliHas, KBajpaTHuyHas W JpOOHO-IMHEHHas (QYHKUMU. DJIEeMEHTapHOE HCCIel0OBaHuE MU

4 MOCTPOEHHE TPAPUKOB ITHX (PYHKINH. 1
5 3aa4yu, NPUBOAAIIUE K TIOHATHIO IPOU3BOIHOM. 1
6 Onpenenenre npou3BogHON. PUINYECKUI CMBICT TPOU3BOTHOM. 1
7 Panuannas mepa yria. 1
8 IToBOpOT TOYKM BOKpYT Havajia KOOPAHUHAT. 1
9 Ornpenenenne cuHyca, KOCUHYCa, TAHTEHCA U KOTAHT'€HCa. 1
10 3HaKM CHHYCa, KOCUHYCa, TAHT€HCA U KOTAHI'€HCa. 1
11 3aBUCHMOCTb MEXYy CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAHT€HCOM OJIHOT'O U TOTO XK€ yIJia. 1
12 Pemenue ynpaxknenuil no teme: « TpUroHoMETpUUYECKUE BBIPAXKEHUSD. 1
13 TpuronomeTpuyeckue TOXIECTBA. 1




CI/IHYC, KOCHHYC, TAHI'€HC M KOTAHI'CHC yIJIOB a U -a.

14
15 DopMyIIbl IPUBEACHHUS.
16 DopMyIIBI CHOKEHUS
Cunyc, KOCUHYC, TAaHT€HC U KOTaHTeHC OBOWHOrO yria. CHHYC, KOCHHYC, TAHT€HC U KOTaHT'CHC
17 MIOJIOBUHHOTO yTJIA.
18 CyMmMa ¥ pa3HOCTh CHHYCA, KOCHHYCa, TAHT€HCA M KOTaHTeHCA.
19 Pemenue ynpaxxuenuii no reme: « Tpuronomerpudeckue GopmMyib».
[Ipaktuueckass pabora mo teme «TpuUroHoMeTpuueckue BbIpaXEHHS. TpPUTOHOMETPUUYECKUE
20 bopMyIIbD).
21 ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIOBOTO apTyMEHTA.
29 VYpaBHeHue cos X = a, YpaBHEHHE Sin X = a
23 VYpaBHeHue tg x = a, ctg x = a.
24 Perienust TPUrOHOMETPUUECKUX YPAaBHEHHH (pa3iokKeHHe Ha MHOKUTEIH )
o5 Pemienust TpuroHomMeTpuueckux ypaBHeHui (nccienosanue O/13)
26 O60061meHne maTepuana 1o reme « TpuroHoMeTpudeckie BbIpaKeHUsI U ypaBHEHUS
27 KonTtpoabHasi padora no teme: «Tpuronomerpudeckne BbIpasKeHHsI H YPABHEHU .

28

Pemenue ypaBHeHUI NOBBIIEHHOMN CI0KHOCTH




IlonsTue MHOXCECTBO, CIIOCOOBI 3aJaHus MHOXXECTBA. HOIIMHO)KGCTB&, PaBHBIC MHOXXCCTBA.

29
OcHoBHbIE omepanuu Haja MHOXkecTBOM. OObequHeHHue, MepeceueHne, pa3HoCTb, TOMOIHEHHUE.
30 (3Hak cucTeMbl U COBOKYITHOCTU MIPU PEIICHUU YPaBHEHUI U HEPABEHCTB).
31 Onepanuu HaJl MHOKECTBaMU U UX CBoOMCTBa. [lnarpammel Ditepa - Benna.
32 [TonsaTne oToOpaxkeHus MHOKecTBa ((QyHKIMH). MOITHOCTF MHOKECTBA
33 [IpumeHneHne TeopeTUKO-MHOKECTBEHHOT'O anapaTa Jiisl pelieH s 3a1a4.
34 [lonsTue nevictBuTenbHOrO yKcia. MHoxxecTBa uncesl. CBOMCTBA I€MCTBUTENbHBIX YHCEIL.
35 OOBIKHOBEHHBIE U JAeCATUYHBIE Apodu. beckoHeuHble mepuoanyeckue Apoou.
[TpubnuxEéHHbIE BBIYUCICHMS, TMpaBWia OKPYIJIEHHsS, NPUKUIKA U OLEHKa pe3ysbTara
36 BBIYMCIICHU.
37 [IpouenTsl. [Ipumenenue npoOeit U MPOLEHTOB I PELIEHUS IPUKIIATHBIX 3a/1a4.
38 Moaynb AE€HCTBUTENBHOTO YUCIIA U €r0 CBOMCTBA.
39 OCHOBHBIE METO/IbI PELICHUS LIEIbIX U IPOOHO- pallMOHATIBHBIX YPAaBHEHHH.
Onpenenenne MHOrouieHa. TOXAECTBEHHO paBHbIE MHOTOWIEHbl. MHOrouwleH oOT OJHOHU
40 MIEPEMEHHOM.
a1 JleneHue MHOTOYIEHOB HA MHOTOWIEH C OCTaTKOM.
42 Teopema be3sy.

43

Pemenne ypaBHeHU! C BBICIICH CTETICHH MTOMOIIBI0 TeopeMbl besy. O600ménnas Teopema Buera.




Pemenne panmoHaIbHBIX YPaBHEHUN

44

45 Pewrenne cucreM nuHeNHHbIX ypaBHeHUN. OnpeieneHne 1 OCHOBHBIE MTOHATUS MaTPULIbI.
Onpenenurtenb MaTpullbl 2X2, €ro reoOMETPUYECKHMU CMBICI W CBOMCTBA. BbluucieHHe ero

46 3HAYEHHUS.

47 [IpuMeHeHne onpenenuTens s PELICHUs] CUCTEMBI IMHENHBIX YPaBHEHU.

48 Pemenue npukinaaHbix 3a1a4 ¢ MOMOILIBIO CUCTEMBI JINHENHBIX YPABHEHUN.

49 O0600611eHre MaTepuaa 1o TeMe MHOKECTBO JIEHCTBUTEIbHBIX YUCEIL.

50 KonTpoabHasi padora nmo treme: «MHOKeCTBO 1eCTBUTEIbLHBIX YHCE/D).

51 [TonsTre creneHHON (HYHKITUU.

52 CrenenHas QyHKIMS C HaTypalbHBIM IIOKA3aTEJIEM.

53 Crenennast GyHKIHUS C IETBIM MTOKa3aTEIEM.

54 Kommnosurus ¢pynkiun. O6patHas GyHKIHUS.

55 Pemenne npumepoB u 3a1a4 no teme: CteneHHast QyHKus, €€ CBoicTBa U TpaduK.

56 CreneHs C 1IeJIbIM TOKA3aTeNieM U €€ CBOMCTBA.

57 Pemenne npumepoB u 3ana4 1o teme: CTeneHs C [eNIbIM T0Ka3aTelleM U €€ CBOMCTBA.

58 bunom Herorona.

59

bunom HeioToHa. HpI/IMeHCHI/IC Ipu pCHICHUN NPUMEPOB U 3a1a4.




Tpeyronsnuk Ilackana. buaom HeroToHa ¢ ucnons3oBaHueM TpeyroibHuka [lackans.

60
Pemenue npumepoB u 3agad no teme: OyHkuuu u rpaguku. CreneHHas (QyHKIUS C L€IbIM
61 IIOKA3aTeJIEM.
62 KonTpoabHasi padora no teme: «@ynkuuu u rpapukn. CrenenHass QyHKIusD»).
Omnpenenenne KOpHS N-Od CTENEHU. ApHPMETHYECKUH KOPEHb HATYpabHOW CTETEHH M €ro
63 CBOMCTBA.
CriocoOpl  BbIYMCIIEHUS KOpHS n-oi creneHu. IIpeoOpa3oBaHusi YMCIOBBIX BBIPAKEHUH,
64 COJIEpIKaIIMX CTEIIEHU U KOPHH.
65 [IpakTHueckue MpuMepbl Ha BEIYUCICHHS KOPHEN N-0M CTENICHHU.
66 IIpocreiimme nppalnoHaIbHbIE YPABHEHHUS.
OcCHOBHBIE METO/BI PELICHUs] UPPALMOHAIBHBIX ypaBHEHUH. Meron Bo3BeleHHs 00enx ydacTeil
67 YPaBHEHHUS B O/IHY U TY K€ CTEIICHb.
68 OCHOBHBIE METOABI PELIEHUS UPPALIMOHATIBHBIX YPAaBHEHUNH. MeTo | 3aMEHBI IEPEMEHHOM.
OCHOBHBIE METO/BI PEUICHNS] HPPALNOHAIBHBIX YpaBHEHUI. MeTo pa3iloKeHUsT HA MHOXKUTEIN
69 BBIPAKEHUI BXOASIINX B YpaBHEHHE.
OCHOBHbIE METO/BI pEIICHUS HWPPALUOHATBHBIX YpaBHEHUH. MeToa BbIIEICHHS IOJHOTO
70 KBaJpara.
71 PaBHOCUIIbHBIE TIEpEXOIbl B PEICHUN UPPAIMOHAIBHBIX YPABHEHUH.

72

Pemienue uppanoHaibHBIX YpaBHEHUI.




@OyHKIUSA KOPHS N-0i cTeneHu (¢ HaTypaJbHBIM YETHBIM MTOKA3aTeNeM), €€ CBOMCTBA U Ipaduk.

73
74 @DyHKIUSA KOPHS N-0H cTeNeHH! (C HaTypajbHbIM HEUETHBIM [IOKa3aTeIeM), €€ CBOWCTBA U I'paduK.
75 @DyHKIUSA KOPHS N-0H CTENEeHU U cTeNeHHas (QYHKIHA, KaK B3aUMHO 0OpaTHbIE (PYHKLIUH.
O6o06menne marepuana mo teme "ApupMETHYECKH KOpEeHb n-0i cTerneHu. MppanuoHaibHbIe
76 ypaBHEeHHUS ".
KontposbHass padora mno Teme: '"Apupmernyeckuii KOpeHb N-0i  CTeleHH.
7 HppauuonajbHbie ypaBHeHus ".
Pemrenre 3amay MOBBIMIEHHON CIIOXKHOCTH IO Teme: "Apu(METHUYECKUH KOPEHb N-Oi CTETCHM.
78 WppaumonanbHble ypaBHEHUS .
79 Crenens ¢ palMoHaIbHBIM IIOKA3aTENNEM U €€ CBOWCTBA.
80 Pemenue ynpaxHenuii 1 3a1a4 1o teme «CTeneHb ¢ palliOHaIbHBIM IIOKa3aTelIeM U €€ CBONCTBAY.
81 [TokazarenbHast QyHKIMS, €€ CBOWCTBA U TpaduK.
82 Hcnonb3oBanue rpaduka GyHKIMK AJs peIIeHUs] ypaBHEHUI.
83 OcHOBHBIE METO/BI PELLIEHUS TIOKA3aTENIbHBIX YpaBHEHUN. MeTo/ ypaBHUBAHUS 10KA3aTEIEH.
84 OCHOBHBIE METO/IbI pEHIECHNS ITOKA3aTEIbHBIX YPaBHEHUI. MeTO/1 BBEIEHHUS HOBOW NTEPEMEHHOM.
OcHOBHbBIE METOJbI PEIICHUs IOKa3aTeNbHBIX ypaBHEHUH. BblHeceHHne 00Iero MHOXHUTENS 3a
85 CKOOKH.

86

OcHoBHBIC MCETOJbI PCHICHUS MMOKA3aTCIbHBIX ypaBHeHHﬁ. O,[[HOpOIIHLIe YpaBHCHHUA.




87

Pemenue ynpamHeHHﬁ n 3aga4 10 TEMC «OCHOBHBIC MCTOJbl PCHICHUA IMOKA3aTCIIbHBIX

YpPaBHEHUI.
88 KonTpoabHasi padora no teMe «OCHOBHbIE€ METO/IbI PelIEHUS OKA3aTeJIbHbIX YPABHEHUI».
89 Omnpenenenue norapudma. Jlorapudm uucna.
90 Pemenune ynpaxuenuit o reme: «Onpenenenue gorapudma. Jlorapudm arncnay.
91 CoiicTBa norapudmos.
92 Pemenue ynpaxuenuii no reme: «CBoiicTBa 10rapugmoB.
93 JlecATUUHBIE U HaTypaJIbHBIE JTOTapU(PMBI.
94 IIpeoOpa3oBaHue BbIpaXKEHU, COAEPIKAIINX JIOTApU(MBI.
95 Jlorapudmudeckas ¢pynkmus, e€ cBoiicTBa u rpaduk.
2 Pemenue ynpaxxnenuii no reme: «Jlorapupmudeckas GpyHkius, e€ cBoiicTBa U rpauK.
97 Hcnonb3oBanue rpaduka GyHKIMK AJs peIIeHUs] ypaBHEHUI.
08 Pemenue npocreimux gorapupMuyecKix ypaBHEHUH.
99 OCHOBHBIE METO/IbI peleHHs JorapupMuuecKux ypaBHeHui. [loTeHunpoBanue.
OcHOBHbIE METONBI pElIeHUs JiorapudMUUYecKUX YypaBHeHUl. MeToq BBeleHUss HOBOM
100

101

MIEPEMEHHOM.

OcHOBHBIE METO/IbI peleHus JorapupMIUUecKux ypaBHeHui. JlorapudmupoBanue.




OCHOBHBIE METO/BI pEHICHUs JOTapu(PMHUUYECKHX YypaBHEHUH. PaBHOCHIIbHBIE TeEpexoabl B

102 pELICHUH JOrapu(PMUUECKUX YPaBHEHUH.
103 Pemenue ynpaxuenuii no reme: «Jlorapupmuueckue ypaBHEHHD.
104 O600menue matepuana mo teme "Jlorapudmudeckre u mokazareibHble GYHKIHH'".
105 KonTtpouabHnas pa6ora no teme: "Jlorapudpmudeckue u noxkasarejabHble PyHKIuu'".
Pemenue 3anay MNOBBIMIEHHOM ClIOXHOCTH 1o Teme: "Jlorapudmuueckue M mokaszareiabHbIE
106 byHKImn".
107 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TIOCJIEN0BATENLHOCTEH.
Meton MareMaTnyecKo MHIYKUMH. MOHOTOHHBIE M OIPaHUYEHHBIE IOCIIENOBATEIbHOCTH.
108 Hctopus aHanmza 6€CKOHEUHO MaJIbIX.
Apudmernueckas U reoMeTpuyeckas nporpeccuu. beckoHeuHo yObIBaroliasi reoMeTpuyecKas
109 IIPOTpeECCHs.
CymMma GeckoHEYHO yObIBaroIeil reoMeTpruecKoi mporpeccuu. JIMHeWHbINH 1 3KCTIOHEHIIMAIbHBIN
110 poct. Yucio e.
111 @dopmyia CI0KHBIX IPOLEHTOB. [IpuMephl BBIYMCIEHUE CIOKHBIX IPOLIEHTOB.
Hcnonb3oBanue nporpeccuu U GopMyJibl CIOXKHBIX MPOLIEHTOB ISl PEIICHUs pPeabHBIX 3adad
112 MPUKJIAHOTO XapakTepa. (3a1auu Ha KPEeJUThl C aHHYUTETHON CXEMOIl MoraimieHust KpeauTa).
Wcnonp3oBanue nporpeccuu U GopMyJibl CIOXKHBIX MPOLIEHTOB ISl PEIICHUs PeabHBIX 3adad
113 MPUKJIAJHOrO XapakTepa. (3amaun Ha KpeauTbl ¢ auddepeHIMpOBaHHONW CXEMOM MorameHus

KpeauTa).




Pemenne 3anau no reme: «IlocinenoBaTebHOCTH U IIPOIPECCUM.

114
115 KonTpoabHas padora "IlocjienoBare/JJbHOCTH M Iporpeccun’.
116 HenpepsiBable hyHKITMU U MX cBOKCTBA. ToYka pa3pbiBa. ACUMITOTHI TPaGUKOB (YyHKIIHM.
117 CpoiicTBa (yHKIIMI HETPEPHIBHBIX HAa OTpe3Ke. MeTo 1 MHTEPBAIIOB JIJIsl PEIICHUS HEPABESHCTB.
118 [TpumMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIUHN JIJIsl pEIICHHS 3a/1a4.
119 Pemenue 3anau o teme: «HenpepriBHbIE QyHKITHIY.
[lepBas u BTOpas npousBoanbsie GyHKIuU. OnpeneneHue, reoMeTpUIecKuii U pU3NIecKuii CMbICI
120 MPOU3BOIHOM.
121 VYpaBHeHHe KacaTenbHOU K TpaduKy QyHKIUH.
[Ipumepsl pemenus 3amad no teme «l'eomerpuueckuid W (U3MUECKUNA CMBICT MPOU3BOIHOM.
122 VYpaBHeHue kacaTelbHOU K rpaduKy (PyHKITHN.
Pemenue 3amau mo teme: «I'eomerpuueckuii U QPU3NUECKUI CMBICT TPOU3BOJAHON. Y paBHEHUE
123 KacaTeJIbHOU K TpapuKy QYHKIHUN.
124 Omnpenenenue nmpousBoaHoM. [Ipon3BoaHast creneHHON QyHKIINY.
125 [TpaBuna nuddhepeHnupoBaHus.
126 Pemenue 3amau o reme: «IIpaBuna auddepeHnupoBaHus.
127 [Ipon3BoiHAsS HEKOTOPBIX AJIEMEHTAPHBIX (PYHKIIHSL.

128

Pemenue 3amau no reme: «lIpousBoanasy.




129 KonTpoabHas padora no teme: «IIponsBoanas». 1

130 O6o006menne marepuaia o reme «HenpepsiBHble GyHKIMU. [Ipon3BoHas. 1
OcHOBHBIE TIOHATHS Kypca ajireOpbl M Hayall MaTeMaTuyeckoro aHanusa 10 kiacca, 00o0mieHue u

131 cucTeMaTh3alys 3HaHUM. 1
Hrorosasi koHTpo/bLHAsA padoTa 3a Kypc ajredpbl M HaYajaa MaTeMaTH4ecKoro anajausa 10

132 KJ1acca. 1

133 [ToBropenue. CreneHHas, MokazaTesbHas U Jorapugmudeckas pyHKIus. 1

134 IToBTOpenue. TpuroHoMeTpu4eCcKrUe BbIPAKEHHUS U ypaBHEHMUS. 1

135 IToropenue. [TociaenoBarensHocTu U nporpeccuu. HenpepeiBHble ¢pyHkImu. [IponsBoaHast. 1

136 [ToBTrOpenue. Pemenre 3a1a4 MOBBIIEHHON CIIOKHOCTH. 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

Ne i/m Tema ypoka KoimuecTBo yacos

[ToBropenue. IlpousBognast ¢ynkuuu. [IpomsBomubie smeMeHTapHBIX (GyHKUMA. [IpomsBomHas

1 CYMMBI, IPOU3BEICHUS M YaCTHOTO (DYHKIIMNA 1

2 [TpumMeHeHne NPOU3BOIHOM K MCCIIEIOBAHUIO (DYHKIIMA HA MOHOTOHHOCTb U SKCTPEMYMBI 1
[IpumeHeHre NPOM3BOMHONW K MCCIEJOBAHUIO (YHKIMH HAa MOHOTOHHOCTb U 3KCTPEMYMBI.

3 Pemenue 3amau 1

4 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUS HETPEPHIBHON (PYHKIIUU HA OTPE3KE 1
Haxoxpaenne HauOonblIEr0 M HAaMMEHBIIETO 3HAUEHUS HENpPEephIBHOW (YHKIMM Ha OTpPE3KE.

S Pemenue 3agau 1
[IpumeHeHHe TPOM3BOMHONW K MCCIEJOBAHUIO (YHKIMA HAa MOHOTOHHOCTb MU 3SKCTPEMYMBI.

6 HaxoxneHne HauOONBIIEr0 M HAMMEHBIIETO 3HAYEHUs HEMpepbIBHON (YHKIMHU Ha OTpE3Ke. 1
[Toctpoenue rpaduka GpyHKIUI Ha OCHOBAHUH NMPOBEAEHHOTO UCCIIEI0BAHUS
Komnoszunus pynkuunii. [loctpoenne rpaguka KoMno3uuu GyHKIUN € TOMOIIBIO 3JIEMEHTAPHOTO

7 HUCCJIENOBAHUS U CBOMCTB KOMIIO3HUIINU. 1

8 IIpuMeHeHre MPON3BOIHON JIUIsl HAXOKIACHUS HAWIYUlIero PEIIeHNs B IPUKJIaJIHBIX 3aa4ax 1
[IpuMeHeHre TPOU3BOAHON Ui OIPEACIICHUs CKOPOCTH M YCKOPEHHMs IIpoliecca, 3aJaHHOTO

9 dbopmyoit umu rpadguxkom 1

10 IIpuMeHeHne IPON3BOIHOM B PA3IMYHBIX OTpAC/sIX 3HaHUM. Pemenue 3anau 1




HccnenoBanue QyHKIMIA ¢ TOMOIIBI0 TPou3BOAHOM. [loAr0TOBKA K KOHTPOJIEHON paboTe

11
12 KonTpoasnas padora: «MccinenoBanne GyHKIUiA ¢ MOMOIIbIO IPOM3BOIHO)
13 [TepBooOpazHas, 0CHOBHOE CBOMCTBO MepBo0Opa3HbIX. [lepBooOpa3Hble d5ieMeHTapHbIX HYHKIUN
14 Heonpenenennslii nHTErpai
15 Heonpenenennsiii unTerpan. Pemenue 3anaq
16 OrnpezenieHHbI HHTErpall. ['eOMeTpHUYEeCKU CMBICI ONPEIEIEHHOTO HHTErpaja
17 Brruncnenue onpenenéunoro uaterpana mno gpopmyine Hoerotona-JleitOnuna
18 CBoiicTBa ONpeaeIeHHOro HHTerpaia
19 Boruncnenue onpenenéHHoro uaTerpana. Pemenune 3agau
20 [Ipumenenne uHTETpaa JJIs HAXOXKIACHUS TJIOMIAEH TUIOCKUX (Puryp
Marematnueckoe MOJEIUPOBAHUE pEATbHBIX MPOIECCOB C MOMOIIBI0 U] depeHITHATBHBIX
21 YPaBHEHUM.
29 [TpumeHeHne uHTerpaia A HaX0XKAeHUs 00bEMOB T€OMETPHUECKHX Tell
3HaueHHe BBEJCHUA MOHATHUS MHTErpaja B pa3BUTUU MareMaTuku. [loAroToBka K KOHTPOJIBHOM
23 pabore
24 KoutpoabHnas padora: «IlepBooGpa3nasi 1 HHTErpamn»
[ToBTopenue. TpuroHomerpuueckue (YHKIUU YUCIOBOrO aprymenrta. lIpeoOpa3zoBanue
25

BBIPKEHUH, COJIEpKAIUX TPUTOHOMETPpUYECKHE (DYyHKIINU




[ToBropenue. [IpeoOpazoBanue BoIpaXEHUN, COACPIKAIINX TPUTOHOMETPUIECKUE PYHKIIUU

26
27 Tpuronomerpudeckue GyHKINH, UX CBOMCTBA U rpaduku. ['paduku sina u cosa.
28 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpaduku. ['paduku tga u ctga.
29 Tpuronomerpuueckue QyHKINH, UX cBOMCTBa U rpaduku. [Ipeodpa3zoBanue rpaduka.
30 TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U rpaduku. [IpeodbpaszoBanue rpaduka.
31 OO0patHble TpUrOHOMETpUYECKHE QYHKIMH U TpadhuKu
32 [ToBTOpenue. OCHOBHBIE METO/Ibl PELICHUS] TPUTOHOMETPUUYECKUX YPaBHEHUI
33 Pelienne TpuroHoMeTpUYECKUX HEPABEHCTB
34 Pemenne TpuroHoMeTpuUECKUX HEPABEHCTB
OT60p KOpHEHN TPUTOHOMETPUUYECKUX YPABHEHHH C TIOMOIIBIO TPUTOHOMETPUUYECKON OKPY>KHOCTH
35 Y METO/J1a IBOWHOTO HEPABEHCTBA
OT100p KOpHEH TPUTOHOMETPUYECKUX YPABHEHHH C IOMOIIbIO TPUTOHOMETPUUYECKON OKPYKHOCTH
36 Y METOJa IBOMHOTO HEPaBEHCTBA
37 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1 HEPABEHCTB
38 Pemienne TpuroHOMeTpUYECKUX YPaBHEHUI U HEPABEHCTB
KonTtposbnas padora: «I'paduxu Tpuronomerpuyecknx ¢pynkuuii. Tpuronomerpuyeckue
39

40

HEPaBEeHCTBA)

IToBTOpenue. MpparmoHanbHble ypaBHEHUS




WppaunonanbHbie HepaBeHCTBA. OCHOBHBIE METO/IbI PEIIEHUS HPPALMOHAIIbHBIX HEPABEHCTB

41

42 OCHOBHBIE METO/IbI pEILIEHUs] UPPALMOHAIBHBIX HEpaBeHCTB. Pemenue 3agau

43 [Toropenue. [loka3arenbHble ypaBHEHHUS

44 [Toka3arenbHble HepaBeHCTBA. OCHOBHBIE METObI PELLICHUS IOKA3aTEIbHBIX HEPABEHCTB

45 OcHOBHbBIE METO/IbI PELLICHNUS TOKa3aTeNIbHBIX HEpaBeHCTB. Pemenue 3anau

46 [ToBTopenwue. Jlorapudmuueckue ypaBHEHHS

47 Jlorapugmuueckue HepaBeHCTBa. OCHOBHBIE METO/bI pEeIlIEHUs JIorapu(MUUECKUX HEPABEHCTB

48 OCHOBHBIE METO/IbI peleHUs JJorapu(pMUUIECKUX HEPABEHCTB

49 OcHOBHBIE METO/IbI PEILLIEHNUs TOKa3aTENIbHbIX U JIOrapu(pMUUYECKX HepaBeHCTB. Pemenne 3anay

50 KoMOuHMpoBaHHbIE HEPABEHCTBA

51 Kom6unmnpoBanusie HepaBeHcTBa. Pemenne 3agau. Y1

52 KomOunmnpoBaHnHble HepaBeHCTBa. Pemenue 3anayu. Y2

53 [IpumeHeHre CBOMCTB BXOAAIIMX B YPaBHEHUE UM HEPABEHCTBO (DYHKIMHA JJIS peIIeHuUs 3a1a4u
[IprMeHeHre CBOMCTB BXOJSIINX B YPAaBHEHHE U HEPABEHCTBO (QYHKIUHN JJIs pEeIIeHUs 3a/1a4H.

54 Pemenue 3agau

55 [Tpumenenue rpaduyecKux METOIOB JIsl PELICHHUS] HEPAaBEHCTB

56

HpI/IMeHCHI/IC rpa(bnqecxﬂx MCTOHOB JIA pCHICHUS HCPABCHCTB. Pemenue 3amau




WppanuonaneHele, MOKa3aTelbHbIe U JorapupMHUUEcKue HepaBeHCTBA. [loaroroBka K

57 KOHTPOJIbHOM pabore

KonrTpoabsnasa paGora: «UppaunoHajibHble, MOKAa3aTeJbHble M JorapupmMmuyeckue
58 HepaBeHCTBa»
59 I/Ippa]_II/IOHaJIBHLIe, IIOKa3aTCJIbHBIC 1 norapH(bMqucxne HCpPaBCHCTBA MOBBINIICHHOM CJIOKHOCTH

Cucrema u COBOKYITHOCTb ypaBHCHI/Iﬁ U HCPABCHCTB. PaBHOCHIIBHEIE CHCTEMBI U CHCTEMBI-
60 CJIICACTBHUA
61 OCHOBHBIE METO/IbI PELIEHUSI CHCTEM U COBOKYITHOCTEH pallMOHAJIbHBIX YPABHEHUN
62 OCHOBHBIE METO/IbI PELLICHUSI CHCTEM M COBOKYITHOCTEH MPPALIMOHATIBHBIX YPABHEHUI
63 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM M COBOKYITHOCTEHM MOKA3aTeNIbHBIX YPAaBHEHUM
64 OcHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEH JIorapu(PMUUECKUX YPABHEHUM

Pemenne cucreM n COBOKYHHOCTGI\/’I LEJIBIX pallMOHAJIBHBIX, HPpalluOHAJIIBHBIX, ITOKA3ATCIbHBIX U
65 norapupMHUECKUX YpaBHEHHUH U HEPABEHCTB.

[IprMeHeHne CUCTeM K PEIICHUI0 MaTeMaTHYeCKHX 3aj1a4 U 3aj1a4d U3 Pa3IMyHbIX o0acTell HayKu
66 U peaJIbHOW KU3HU, UHTEPIPETALMS OTYYSHHBIX PE3YyJIbTaTOB

[IpuMeHeHre HEPaBEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3a]1ad M 3a7a4 U3 PAa3IMIHBIX 001acTeit
67 HayKH U pEaIbHOW KU3HU, HHTEPIIPETALUs TOJIYYEHHBIX PE3YJIBTATOB

Pemenne 3aJa4dy II0 TEME «CucteMsl pallOHAJIBHBIX, HPPANUOHAJIBHBIX II0KAa3aTCJIbHBIX U
68

norapudmuueckux ypaBHeHU». [lonroroBka k KOHTPOILHON paboTe




KOHTpOJILHaH paGOTa: «Cucrembl PAaUUMOHAJIBHBLIX, UPPAINUOHAJBHBIX IOKA3aTC/JIbHbLIX M

69 Jorapu(pMu4ecKnux ypaBHeHHIN»
70 ['eomerpuueckue oOpa3bl ypaBHEHUH 1 HEPABEHCTB Ha KOOPIMHATHOM MJIIOCKOCTH
71 ['eomerpuueckue oOpa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPAWHATHOH MJIOCKOCTH
Kommuiekchpie umcna. Anredpamueckas (OpMBI 3allUCH KOMIUIEKCHOTO YHCla. PaBHbBIE H
72 COMPSIKEHHbIE KOMIUIEKCHbIE uncia. Mo lyJib KOMIIJIEKCHOTO YHUCIIa.
73 Apudmerndeckre onepanuy ¢ KOMILTICKCHBIMU YUCIaMH
74 Apudmernueckre onepanuy ¢ KOMILICKCHBIMU yiciamu. Pemenue 3anau
75 M3BiieyeHne KBaJpaTHOrO KOPHS U3 KOMIUIEKCHOTO YnCia
76 KomruiekcHble KOpHH KBaJApaTHBIX YPaBHEHUN
['eomeTrpuueckoe u300pakeHHE KOMIUIEKCHBIX uucesl. TpuroHomerpuyeckas (OpMbl 3amucu
7 KOMIIJIEKCHOTO YhCia
78 ®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMILUIEKCHOTO Yncia
79 [IpuMeHeHre KOMIUIEKCHBIX YHCeN I pelieHns (U3NIECKUX U TeOMETPHUECKUX 3a1au
[IpuMeHeHHe KOMIUIEKCHBIX YHCen M peleHus (U3NYECKUX M TeOMETPHUYECKHX 3ajad.
80 [ToaroToBka K KOHTPOIBHOM paboTe
81 KonTtpoubHas padora: «KoMiiekcHbIe YncIa»
Harypanbnsle n nensle uncna. [103MIMOHHBIE CUCTEMBI CUMCIIEHUS. 3alllCh HATYPAJIBHOTO YKCiIa
82

B I[GCHTH‘IHOﬁ CHUCTEMC CUUCICHUA




HpI/IMeHeHI/Ie MMPHU3HAKOB JCJIMMOCTHU LECJIBIX YUCCII

83
84 [IpuMeHeHre NPU3HAKOB ACIMMOCTH LENbIX yKcell. Pemenue 3amay
[Ipumenenue npuszHakoB nenumoct nenbix uucesn: HOJ[ m HOK, anmroputvm EBknmpa mis
85 pelIeHus 3a/1a4 B LENbIX YHCIIaX
[Ipumenenne npusHakoB aenumoctu nenslx yucesn: HOJ u HOK, anropurm EBknmpa nms
86 pelieHus 3a/1a4 B 1ebIX yKciiax Pemenue 3amaq
87 [IpuMeHeHne nprU3HAKOB ACIMMOCTH LETBIX YUCEI: OCTATKH 110 MOIYJIIO
88 [IpuMeHeHre NPU3HAKOB ASIMMOCTH LEIbIX YHCEII: OCTATKU 110 MOAYJ 0. Pemenue 3agau
89 Pewenue 3anau no reme «HarypasbHble U LeIbIe YUCTA»
90 Pemenue 3amau o reme «Harypanbhbie u 1iebie ynucia». [loaroToBka k KOHTPOIBHOM paboTe
91 Kountpoabnas padora: «Teopus mesbIxX 4ucen»
92 JIvHeiHbIe ypaBHEHUS M1 HEPABEHCTBA C ITAPAMETPOM.
93 YpaBHEHHs 1 HEPABEHCTBA C MOJYJIEM C [TapaMeTPOM
94 KBanparubsie ypaBHEHHE U HEPABEHCTBA C MapaMETPOM
95 YTBepKIeHUS O pacIioNOKEHUN KOpHEH KBaJAPaTHOTO TPEXUWiIeHa B 3aJja4ax ¢ mapameTpamMu
96 PanmonansHbIe ypaBHEHHS M HEPABEHCTBA C TTapaMeTpaMu

97

PanuonansHbIE YpaBHCHUA U HCPABCHCTBA C IIapaMCTpaMn




Hppanuonaibable ypaBHEHUS U HEPABEHCTBA C IIapaMeTPaMHU

98
99 HppauroHanbHble ypaBHEHHS U HEPABEHCTBA C apaMeTpaMu. Pemenue 3anau
100 [Toka3aTenbHbIE ypaBHEHUSI U HEPABEHCTBA C lTapaMeTpamMu
101 Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA C IMapaMeTpaMu
102 TpuroHomeTpuyeckre ypaBHEHHUsI, HEPABEHCTBA C ITapaMeTPaMu
103 I'paduueckuii criocod penieHus: ypaBHEHUM U HEPABEHCTB, COACPIKAIIUX IMapaMeTp
104 ['padmyeckuii cnocol pelieHus: ypaBHEHUI 1 HEPABEHCTB, COJIEPIKAIIUX MTapaMeTp
105 ['padmyeckuii cnocob perieHus: ypaBHEHUN 1 HEPABEHCTB, COIEPIKAIUX ITapaMeTp
106 I'paduueckuii criocod penieHns: ypaBHEHUM U HEPABEHCTB, COACPIKAIIUX IMapaMeTp
107 CummeTpus B 3a/1a4ax ¢ apaMeTpoM
108 MOHOTOHHOCTB B 33/1a4ax C MapaMeTpom
109 Metox MMHMMAKCa B 3aJ1a4ax ¢ mapaMeTpaMmu
IloctpoeHne W uUCCAEAOBAaHHE MATEMATUYECKHX MOJEIEH pEealbHBbIX CUTYallMil C IOMOIIBIO
110 YPaBHEHUU U CUCTEM YPABHEHUH C TapaMeTpaMu
[TocTpoeHne M HCClIeIOBaHWE MATEMATHYECKUX MOJEIEH pPEaTbHbIX CUTyallUid C MOMOIIbIO
111

112

YPAaBHEHUH U CUCTEM YPABHEHUH C TapaMeTpaMHu

3anaum ¢ napameTrpamu. [IoroToBKa K KOHTPOJIBHOU padoTe.




KonTpoJsbHas padora: «3agaum ¢ napamMmerpamm»

113
[ToBTOpeHue, o0000ImEeHUe, cucTeMaTu3anus 3HaHud: «lIpow3BomgHas W e€ NpPHUMEHEHHUEY,

114 «HccnenoBanne GyHKIUH ¢ IIOMOIIBIO TPOU3BOIHOMY; «[lepBoOOpa3Has U HHTETpaIDy
[ToBTOpeHME, 0000IICHNEe, CUCTEeMaTH3alMs 3HaHUH: « TpUroHOMETpUYECKEe, HPPAIIMOHAIBHEIC,

115 MOKa3aTebHbBIC U JIOTapu(PMUUECKUE HEPABCHCTBA»

116 [ToBTOpeHue, 06001IeHNE, cCHCTeMaTH3alns 3HaHUH: « KOMIUIEKCHBIE YHCITay

117 [ToBTOpenue, 06001IeHNE, cHcTeMaTH3alus 3HaHN: «HaTypanbHbIe U TISITbIC YUCIIay

118 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3aIUs 3HAHUI: «3a7au ¢ ImapaMeTpoM»

119 [ToaroToBKa K UTOrOBOM KOHTPOJILHOU padoTe

120 Hrorosasi KoHTpoJIbHAsI padoTa

121 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUN

122 [ToBTOpeHue, 06001IeHNEe, CUCTEMATH3AIIMS 3HAHUN

123 [ToBTOpeHue, 06001IeHNE, cCUCTEMaTH3aIUs 3HAHUI

124 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3alusl 3HAHUI

125 [ToBTOpenue, 0600IIeHNE, CHCTEMATH3aIIHsl 3HAHUM

126 [ToBTOpeHue, 0600IIeHNE, CHCTEMATH3aIHsl 3HAHUM

127

[ToBTOpeHnue, 06001IeHNE, cCTeMaTH3alusl 3HAHUH




[ToBTOpeHue, 06001IeHNE, cCHCTEeMaTH3aIUsl 3HAHUI

128 1
129 [ToBTOpeHue, 0000IIeHNE, CUCTEMAaTH3AIMSI 3HAHU T 1
130 [ToBTOpenue, 0000IIeHNE, CUCTEMAaTH3AIHS 3HAHU I 1
131 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3aIUsl 3HAHUI 1
132 [ToBTOpenue, o600IICHNE, CUCTEMAaTH3AIUS 3HAHUN 1
133 [ToBTOpenue, 0600IICHNE, CHCTEMAaTH3AIUS 3HAHUN 1
134 [ToBTOpeHue, 0000IIeHUE, CUCTEMAaTH3AIMS 3HAHU I 1
135 [ToBTOpeHue, 0000IIeHUE, CUCTEMAaTH3AIMS 3HAHU I 1
136 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIMS 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

10 KITACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero oo1ero oopa3oBaHusA
pe3yJbTara
1 Yucna u BBIYUCIECHUSA
11 OnepupoBaTh MOHATHSAMH: pPALMOHAIBHOE M JCHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI
12 BeimonHATe  apudMeTHUecKue Omepanud C  PalUOHAIBHBIMH |
' JEeNCTBUTENIbHBIMH YU CIIaAMU
13 BbimonHATe  NpuOMMOKEHHBIE  BBIYMCICHMS, UCIONb3Yys  IpaBUIIa
' OKpYTJICHHUS, 1e1aTh MPUKUIKY U OLEHKY pe3yjibTaTa BhIYUCICHUN
OnepupoBaTh MOHATUSMU: CTENEHb C LEJIBIM IOKa3aTesleM, CTaHJapTHas
14 ¢dopMa 3anucu AEUCTBUTEIBHOIO YKCia, KOPEHb HATYpaJbHOW CTENEHU;
' UCIOJIb30BaTh MOAXOAILYI0 (OPMY 3alHCHU ACUCTBUTEIbHBIX YMCEN JUIs
peLIeHHs] IPAKTUYECKHUX 3a/1a4 U IIPEJCTABICHUS JaHHBIX
OnepupoBaTh MOHATHSMH: CUHYC, KOCMHYC M TaHI'€HC IPOU3BOJIBHOIO
1.5 yIja; MCIOJIb30BaTh 3alMCh MPOM3BOJIBHOIO YIJIa uepe3 oOpaTHbIE
TPUTOHOMETpHYECKHE (PyHKINN
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 panroHaIbHOE, MppalMOHAIbHOE YpaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHUE
59 BoinonHATe mpeoOpa3oBaHUs TPUTOHOMETPUUECKHUX BBIPAXKEHUH U
' pelaTh TPUTOHOMETPUYECKUE YPaBHEHUS
BeinonHATe npeoOpa3oBaHus LENbIX, pAlMOHAIBHBIX U HUPPAllMOHATBHBIX
2.3 BBIp@XEHUI M pelaTh OCHOBHBIE THIIBI IIEJbIX, PAlMOHAJIBHBIX H
MpPpaLMOHATILHBIX YPAaBHEHUI U HEPABEHCTB
54 [TpuMeHATh ypaBHEHUS U HEPAaBEHCTBA Ul PEIICHUS MaTeMaTHYECKUX
' 3aj1ay M 3a/1a4 U3 Pa3IM4HbIX 00JIaCTel HAyKU U peabHON )KU3HU
MonenupoBaTh peajbHble CUTyallUM Ha SI3bIKe aiureOpbl, COCTaBIATH
2.5 BBIpQ)KEHUS, ypaBHEHUS, HEPABEHCTBA 10 YCIOBUIO 3aj[aud, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C UCIIOJIL30BAaHUEM arrapara aareopsl
3 OyuHKIn 1 rpaduKH




OnepupoBaTb MOHATUSAMH: (YHKIHS, CHOCOOBI 3aJaHusl (PYHKIUH,

3.1 00J1acTh OmpeAeNieHUsT M MHOXKECTBO 3HAYeHUHW (QYHKIUH, Tpaduk
(GyHKIHMH, B3aUMHO 00paTHbIC PYHKIIUN
3.2 OnepupoBaTh MOHATHUSAMH: YETHOCTh W HEUETHOCTh (YHKIUHU, HYJIH
' (GYHKIIUH, TPOMEKYTKH 3HAKOMIOCTOSHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN 1)1 pEIICHUs] ypaBHEHUI
34 Crpoutb W uuTarh TpaQuKH JIMHEHHOW (QYHKUMHU, KBaIPATUIHOU
' byHKIUH, cTeneHHON (QYHKIUU C LIEeTIbIM MTOKa3aTesieM
Hcnonws3oBare rpaduku GyHKIUA A7 WCCICTOBAHHS TIPOIECCOB U
35 3aBHCUMOCTEH TpU PEUICHWU 3aJad U3 JPYTUX Y4eOHBIX MPEAMETOB H
' peanbHOM JKM3HH, BBIpaXaTh (OpMylaMH  3aBHCUMOCTH  MEXIY
BEJIMYUHAMU
4 Hauana marematnyeckoro aHammsa
a1 OnepupoBaTh MOHATHSIMHU: IIOCIEAOBATEILHOCTh, apupMeTHYecKas H
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTb MOHATUSIMHU: OECKOHEUHO YOBIBaroIlas IeoMeTpuyecKas
4.2 nporpeccusi, CyMMa OECKOHEYHO  yOBIBAarOIIEH TI'eOMETPHUYECKOM
pOTpeccuu
4.3 3aaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MMOCIEIOBATEIIBHOCTEM MW MPOrpeccUid s
' pellleHus peaabHBIX 3a7a4 MPUKIAIHOTO XapaKkTepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSIMHU: MHOXKECTBO, OTIEPAIIUN HAJl MHOXKECTBAMU
Hcronp30BaTh  TEOPETUKO-MHOXKECTBEHHBIA —ammapar Uil  ONHCaHHS
5.2 peabHBIX MPOIIECCOB U SIBICHUH, TIPU PEIICHUHN 3a/1a4 U3 JPYTUX YUeOHBIX
PEIMETOB
5.3 OnepupoBaTh  MOHATUAMU:  ONpEJAEICHUE, Teopema,  CIEICTBUE,
JI0Ka3aTeIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero oo1ero oopa3oBanusi
pe3yjabTarta
1 Uucna u BBIYUCIECHUS
OnepupoBaTh MOHITHSIMH: HATypalbHOE, IENO€ YHUCIIO; HCIOJIb30BaTh
1.1 MPU3HAKK JIETMMOCTH LENbIX YHCEN, Pa3lIOKeHHE YWCIa Ha MPOCTHIC
MHOHTEJH JUTS PEIICHHUS 3a1a4
1.2 OnepupoBaTh MOHSATHEM: CTEIIEHB C PAIlMOHAILHBIM MTOKa3aTeIeM




1.3

OnepupoBaTh MOHATUSAMU: JIOTApU(M YUCIA, AECITUYHBIC U HATYPATbHBIC
JorapudMbl

2.1

YpaBHEHMS U HEPABEHCTBA
[IpuMeHsATH CBOMCTBa CTENEHM [UId IpeoOpa3oBaHUs BBIPAXKEHUH,

ONCpHUpOBATh IOHATUAMMU: IIOKA3aTCIbHOC YPaBHCHUC MW HEPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Ifl 1 HCPAaBCHCTB

2.2

BeimonHATe 1peoOpa3oBaHusl BBIPAKECHUH, COJACPIKALINX JIOTapU(pMBL;
ONEepUPOBATH MOHATUSMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPAaBHEHUHM U HEPABEHCTB

2.3

2.4

2.5

Haxonuts penieHust npoCTEUINX TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh NOHATUSAMU: CUCTEMa JIMHEWHBIX YPaBHEHUHN U €€ pellleHue;
UCIIONIb30BAaTh  CUCTEMY  JIMHEWHBIX  YPaBHEHHMH  JUIsl  pEIICHUS
MPAKTUYECKUX 3a7a4

Haxomute  pemieHMss  OpPOCTEHIIMX  CHCTEM M COBOKYIHOCTEW
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh peajbHBIC CHUTYallMH HA SI3bIKE alreOpbl, COCTABISATH
BBIPAXKEHHUSI, YPABHEHHUSI, HEPABEHCTBA M CUCTEMBI 10 YCJIOBHUIO 3aJayH,
HCCJIEI0BATh IOCTPOECHHBIE MOJIENIH C UCIIOJIb30BAHKEM alllapaTa ajreopsl

OyHKMK U TpadguKu
OnepupoBaTh TMOHSATHSAMHU: TEpHOAWYECKas (QYHKIUSA, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOUYKHM IKCTpeMyMa (pyHKLUH, HauOoJblIee U

HalMEHblIIee 3HaueHUs. QYHKIMM Ha MPOMEXKYTKE; UCIOIb30BATh UX JUIS
uccieoBaHus QyHKIMH, 33JaHHOM rpaduKoM

3.2

OnepupoBaTh NOHATHIAMU: FpaUKH MOKA3aTEIBHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKUIMH; H300paxaTb HX Ha KOOPAWHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEILICHUS] YPAaBHEHUI 1 HEPABEHCTB

3.3

3.4

N300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH TpaUKu  JTHUHEWHBIX
YpaBHEHUH W UCHOJB30BaTh MX Ul PEIICHUS CUCTEMbl JIMHEWHBIX
YpaBHEHUU

Hcnonb3oBate Tpapukd (QYHKUUH U1 MCCIENOBAaHUS NPOLECCOB U
3aBHCUMOCTEH U3 IPYTUX yUYeOHBIX TUCHUIUIMH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

4.2

4.3

OnepupoBaTh TMOHATUSIMH: HENpepbIBHAS (PYHKIUSA, MPOU3BOIHAS
(GyHKIIMH, WMCIOJIb30BaTh TE€OMETPUYECKHMH ¥ (U3UYECKUH  CMBICI
MPOU3BOAHON JIJTA PELICHHS 3a/1a4

HaxoauTh  TpOU3BOJHBIE  AJIEMEHTapHBIX  (YHKIUH, BBIYUCIATH
MIPOU3BOIHBIE CYMMBI, IPOU3BECHISI, YACTHOTO (DYHKITUI

Hcnonb30BaTh  MPOU3BOJAHYIO Ui HCCIEAOBaHUS  (YHKIMM Ha
MOHOTOHHOCTb U 9KCTPEMYMbI, IPUMEHATh PE3yJbTaThl UCCIEIOBAHUS K
MOCTPOCHHIO IPahuKOB




Hcmons30BaTh MMPOU3BOAHYIO IUIA HAXOXIACHUSA HAWITYUIICTO PCIICHUSA B

44 MPUKJIAIHBIX, B TOM YHUCJIE COIUAIBHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MNOHATHUSAMH: NEPBOOOpa3Hasi M HMHTETPAN; IOHUMATH
' reOMETPUYECKU U (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxoauts mnepBooOpa3Hble dJIEMEHTapHbIX  (PYHKUMNA, BBIYUCISATH
' uHTerpai mo ¢popmyie Hetotona — JleliOnuna

47 Pemate npukiagHbie 3a1a41, B TOM YHCIIE COIMATBHO-DPKOHOMUYECKOTO 1

(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYCCKOI'O aHaIn3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BBIYUCICHUS
Panmonanbhple  umcna. OOBIKHOBEHHbIE M JECATHYHBIE JpoOHM, MPOLIEHTHI,
OeCKOHEeuHble  MepHoJuuecKue  apodbu.  Apudmernyeckue  omepauud  C
1.1  pauuoHaIBHBIMHM YHCIAMH, IPeOOpa30BaHUs YUCIOBBIX BbIpaxkeHUH. [IpumeHnenue
npoOell U NPOLIEHTOB JUISl PEeIICHUs] NPUKIAJHBIX 3a7ay U3 pa3InyHbIX OTpaciei
3HaHUH U pPEaJIbHOM KU3HU
JlelicTBUTENbHBIE  YMcha.  PanuoHanmbHBIE W HMppalMOHAJIbHBIE  YHCHA.
1.2  Apudmernueckue omnepanuu ¢ JeHCTBUTENbHBIMU uHciaamu. [lpuGnmxénHble
BBIUMCIICHUS], [TPaBUIIA OKPYIJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCIICHUH
Crenenp ¢ mensiM mokazareneM. CranmaptHas ¢Gopma 3alucH JIEHCTBUTEIBHOTO
1.3  uymcna. Mcnonp3oBanue moaxossimieid (popMbl 3alIMCH JICHCTBUTEIBHBIX YHCET IS
peleHusl MPaKTUYECKUX 3334 U IPEJCTaBICHUS JaHHBIX
14 Apudmernueckuili KOpeHb HaTypajibHOM creneHH. [leficTBus ¢ apupMeTnyecKumMu
' KOPHSIMH HAaTypaJbHOM CTETICHN
15 CuHyc, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT'€HC YMCIIOBOI'O apryMeHTa
2 VYpaBHEHUs U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MPe0oOpa3oBaHUs
99 ITpeoOpa3oBanue TPUTOHOMETPUUYECKHX BbIpKEHUH. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POPMYIIBI
93 VYpaBHeHHWe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pemieHHe HepaBeHCTBAa. Meron
WHTEPBAJIOB
2.4  Pemenue 1enbix U APOOHO-PALMOHATIBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHanbHBIX YpPaBHEHUN U HEPABEHCTB
2.6  Pemienue TpUrOHOMETPUUECKUX YPaBHEHHM
97 [TpumeHeHne ypaBHEHH 1 HEPABEHCTB K PEIICHUIO MAaTEeMaTHUECKUX 3a/1a4 U 3a/1a4
' U3 PA3JIMYHBIX 00JIaCTe HAYKH U PeabHOM KU3HU
3 OyHKIMH U TpaduKu
31 @Oynkius, cnocoObl 3amganus QyHkuuu. I'padux ¢yHkimuu. BzaumHO oOpaTHBIE
' GyHKIMH
3.9 OO6nacTh ompeeneHuss U MHOXECTBO 3HaueHWd QyHkuuu. Hymm QyHKmu.

[IpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKLINN




33 CrenenHast GyHKLUS C HATYPaJbHBIM U IIEJIBIM TIOKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
3.4 Tpuronomerpuueckass OKpyKHOCTb, ONpPEAEICHUE TPUTOHOMETPHUYECKUX (DyHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hauana maTemMaTueckoro aHaiunsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs TOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
' OCIIEIOBATEIbHOCTH
Apudmernueckass U reomeTrpuueckas nporpeccud. beckoHeuHo yObIBarowias
4o  TEOMETPHYECKas NMPOrpeccus. Cymma OecKOHEYHO YOBIBAIOLIEH TeOMETpUYEeCKOi
' nporpeccun. dopmyna CIIOKHBIX TPOLEHTOB. VICHOJb30BaHHWE NPOTPECCHU s
pelIeHHs peaJbHbIX 33a4 IPUKIAJIHOTO XapaKTepa
5 MHoxecTBa 1 JIOrMKa
MHoxecTBO, omepauuu HaJ MHoOXecTBamH. Jluarpammbsl Oiinepa — Benna.
5.1 IIpumeHeHHEe TEOPETUKO-MHOXKECTBEHHOTO armnmapara JUisi OINHCAaHHs pPealbHbIX
IIPOLIECCOB U SIBJICHUHN, P PEILICHUH 3aJjau U3 APYTUX Y4eOHBIX NPEeIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KNIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
11 Hartypanbhble u nensie uncia. [lpusHaku AeIMMOCTH LENbIX Yncel
1.2 CreneHsb ¢ palMoHaIbHBIM NOKa3aTesneM. CBOWCTBA CTENEHU
13 Jlorapudm uucna. /lecaTuynble U HaTypajbHbIE JOrapupMbl
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 IIpeoOpa3oBaHue BBIPAXKEHHUN, COAECPIKALIMX JIOTapU(MBI
99 [IpeoOpa3oBanue BRIpAXEHH, COACPIKAIINX CTENICHH C PAI[HOHAIBHBIM
' HoKa3aTeseM
2.3 [TpumMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3zaTenbHbIE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 CucteMbl JHMHEHHBIX ypaBHEHUH. PerieHue NPUKIAAHBIX 3a/7ad C MOMOILBIO
' CUCTEMBI JINHEWHBIX YPaBHEHU
2.7 CucTeMbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPAaBHEHUI 1 HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHMH, CHCTEM M HEPABEHCTB K PELICHHUI0 MaTeMaTHYEeCKHUX
' 3a]a4 ¥ 3a/1a4 U3 Pa3IMUHbIX 00J1acTel HAyKU U peabHON KU3HU
3 OyHKIMH U TpaduKu




Oynkuus. [lepuognueckue ¢yHkiuu. [IpoMeXyTKH MOHOTOHHOCTH (DYHKIIHH.

3.1 Makcumymbl U MUHUMYMBI GyHKIuH. HaunOosbliee W HawMeHbIIEe 3HAYCHHE
(GyHKIIUU Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.3 [TokazarenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

3.4 Hcnonp3oBanue rpadhukoB GyHKINHA AJ1s pelIeHus ypaBHEHHH U TMHEHHBIX CHCTEM
Ucnonb3oBanue rpadukoB (yHKUMHA Ui HUCCIENOBAaHUS  NPOILECCOB U

3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NMPHU PEUICHUH 3aad U3 JPYrHX Y4eOHBIX
IIPEAMETOB U PEaIbHOMN )KU3HU

4 Hauvana marematuuyeckoro ananusa

4.1 HenpepoiBable pyHKIIMU. MeTO MHTEPBAJIOB AJIsl PEIICHUS] HEPABEHCTB

4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuil U GU3NYECKUN CMBICI IPOU3BOIHOM

43 [Ipou3BosHbIe 3eMEHTApHBIX (PyHKUMHA. DOpMyJbl HaXO0XKJIEHUS IPOU3BOJIHOM

' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIIUH

[IpumeHeHne NPOM3BOAHONW K HCCIENOBAHUIO (PYHKIMH HAa MOHOTOHHOCTH H

4.4 sKkcTpeMyMbl. Haxoxnenre HanOobIIero ¥ HauMeHbIIero 3Ha4eHus (pyHKIUU Ha
OTpe3Ke
[IpumeneHnne MpoN3BOAHON ISl HAXOXK/IEHUSI HAUTYYIIETO PELICHHS B IPUKIIATHBIX

4.5 3a/layax, s OINpeAeNieHusT CKOPOCTH Mpoliecca, 3aJaHHOro Qopmysoi uiu
rpadgukom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpai, ero reomeTpuueckuil 1 pu3ndeckuii cMbIci. Berunciaenue uarerpana no

dbopmyne HetoTona — JleitOnuiia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BnageHnue MeromaMm JOKa3aTENIbCTB, AITOPUTMaMHU pELICHUS 3ajad;
yMeHue (OpMyJIHpOBaTh U ONEPUPOBATH IMOHATHAMHU: ONpEACICHHUE,
aKcuoma, TeOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYITMPOBKH; TPUMEHSTH UX; yMEHUE (HOpMYyITUPOBATH
0o0paTHOE W HPOTUBOMNOJIOKHOE YTBEPXKAECHHUE, NMPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKIIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKACHHWS IIPpU PpEUICHMM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPAaBUJIBHOCTb  PACCYKICHHUM; YMEHHE
OIEpUPOBATh MOHATHAMH: MHOKECTBO, IOAMHOXECTBO, OIEPALMU Haj
MHOXECTBAMHU; yMEHUE HCIO0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar JJis ONMCAHUS PEAJIbHBIX IIPOLIECCOB U SIBJIEHUH U NIPU PELICHUH
3aJa4, B TOM 4HCI€ M3 JAPYyrux Y4eOHBIX MPEIMETOB; yMEHHE
OINepUpOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh W OINUCHIBaTh TIpadbl pa3IMuHbIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypalbHOE YMCIIO, LEI0E YHCIIO,
CTENEHb C LEIbIM M0Ka3aTesleM, KOPeHb HaTypaJIbHOM CTENEeHH, CTEIEeHb
C palMOHAIBHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIbHBIM
nokasareiaeM, JIorapuM 4mucia, CHHYC, KOCHHYC U  TaHICHC
IPOM3BOJILHOIO YHCJA, OCTATOK I10 MOAYJIO, PALUOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJIBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX 4YMCET; YMEHHE HCIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HAUMEHBIIUN OOIIMI JeIuTeNb U HauMEHbIee
oOuiee KpaTHOe, adropuT™ EBKiIMA NP pelieHny 3a/1a4y; 3HAKOMCTBO C
pa3IMYHBIMM  TO3ULMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; yMEHHE
BBITNIOJHATh BBIUMCIIEHHE 3HAUYE€HUN U MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENEeHsMU U Jiorapudmamu, npeoOpa3oBaHUs POOHO-pAIIMOHATBEHBIX

BBIPDAKECHHI; YMEHUE ONEPHUPOBATH IMOHATHUSIMH: IOCIIEIOBATEIbHOCTD,




apudMeTHIecKas mporpeccus, FreoMeTprIecKas mporpeccus, 0eCKOHEUHO
yObIBaroIasi ~ reoMeTpuuYecKass  Iporpeccus; yMEHHE  3aJaBaThb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOUIBIO PEKYPPEHTHBIX (GOPMYIT;
YMEHHUE ONEepUpPOBaTh HMOHATUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4ncia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas 1
anreOpanyeckas); yMeTb NPOU3BOAUTH apu(METHUYECKHE NEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHAMHU: MaTpuua 2x2 m 3x3,

OonpeaAcCINTECIIb MaTPHUIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

VYMeHue onepupoBaTh MOHATUSAMU: PALlMOHAIBHBIE, WPPALMOHAJIBHBIC,
noKa3aTeJbHbIe, CTEIEHHBIE, JIoTapu(MUYeCKre, TPUTOHOMETPHUECKHUE
YPaBHEHHsS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPHUpPOBAThH
HNOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHuE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPaBHEHUI, HEPAaBEHCTB M CHUCTEM; YyMEHHE peuaTb YypaBHEHUS,
HEPAaBEHCTBA M CHUCTEMbBI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peIIATh
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpOM; IPUMEHITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIA PEIICHUS MAaTEMaTHYECKUX

3a]a4 U 3a]]a4 U3 pa3IndHbIX 00JacTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATUSAMHU: (yHKUMSA, YETHOCTh (yHKUUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIUH, dKCTpeMyM (pyHKIIMU, HauOoJblllee U HauMEHbIIee 3HaYeHUs
(GYHKIMU Ha IPOMEXYTKE, HeIIpepbIBHAS (YHKIIMS, aCUMIITOTHI rpaduka
GyHKIMH, 1epBasi ¥ BTOpasi Mpou3BOAHAs (YHKIMU, T€OMETPUUECKUH 1
¢u3nyeckuif CMBICI TPOM3BOJHOW, IepBooOpa3Hasi, ONpenenEHHbINR
UHTETpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (QyHKIHH;, yMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIMN (YHKIM, HAXOJUTh YpaBHEHHE KacaTeabHOW K rpaduxy
(GYHKIMU; YMEHHE HaXOAWUTh NPOU3BOIHBIC IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HCCeloBaHUS (YyHKUIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUH; CTPOUTH
rpauKu MHOTOYJIEHOB C HCIIOJIb30BAHMEM arllapaTa MaTeMaTH4ecKoro
aHaJINM3a; NPUMEHATh NPOU3BOJHYIO I HAXOXKIEHUS HaWIy4IIero
pelieHusl B MPUKIAJHBIX, B TOM YHUCJIE COLUAIbHO-DKOHOMHYECKUX M

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIANA U 00BEMBI PUTYp C TTOMOIIBHIO




HHTCrpaia;, NpuBOAUTE NPUMCPLI MATCMATUYCCKOIO MOACIUPOBAHUSA C

noMouibio AudepeHnanbHbIX ypaBHEHUN

VYMeHue omnepupoBarh NOHATHAMM: rpaduk (yHKIMH, oOpaTHas
byHKIMsA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIMS,
TPUTOHOMETpHUUYECKHE (YHKIMH, OOpaTHble TPUTOHOMETPHYECKUE
GyHKUMH, TOKa3arenbHas M Jorapupmuueckas (QyHKIUM; YyMEHHE
CTPOUTH TpapUKH W3yYEHHBIX (YHKIMH, BBHIIOIHATH MPEoOpa3OBaHUS
rpaguKoB (pyHKIU, HCIOIb30BATh I'PAPUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a]a4 U3 APYTUX YYEOHBIX MPEIMETOB H
3ajJjay U3 pealbHOM >KM3HU; BbIpaXaTh (GOPMYJIaMU 3aBUCUMOCTH MEXY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (DyHKIUHA AJIs peTeHHs
YpaBHEHM, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHUCIIE Ha
IPOIICHTHI, JI0JIA ¥ YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIIyT, HAJIOTH, 3aJ1a4l U3 00JacTy yNpaBJIeHUs JINYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIATh BBIPAKEHUS, YpaBHEHHS, HEPaBEHCTBA U MX
CUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJyYEHHOE DPEIICHHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3YJIbTaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CHUTyallMd Ha A3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHUIO 33J]1a4H,
UCCIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yIbTaT

YMeHue onepupoBath MOHATUSMU: cpeiHee apudMeTHIecKoe, Merana,
HanOoJIbIIIee M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHs, CTAHIapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE U3BJIEKATh, HHTEPIPETUPOBATH
nH(popMaIrio, MPEeJICTaBICHHYIO B Ta0IHIIaX, HA TUarpaMmax, rpadukax,
OTPaKaIOIIYI0 CBOKMCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIIATD
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIeI0BaTh
CTAaTHCTUYECKUE JaHHBIC, B TOM YHCIE C MPUMEHEHUEM TpadUudecKux
METOJIOB M DJIEKTPOHHBIX CPEJICTB; Tpa(MueCKH NCCIIeI0BATh COBMECTHBIC
HAOMIO/IEHUsI C TOMOINBIO JWarpaMM pPacCeMBaHUsS W JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIIy4aiHbIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYalHOIO COOBITUS; YMEHHE BBIYMCIATH
BEPOSITHOCTh C HCIIOJIIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSThH
(bopMysbl CIOXKEHUS U YMHOXEHHUs BEpOSITHOCTEH, (popMyily MOJIHOH
BEPOSATHOCTH, (hopmyiy bepHyu, komOuHaTOpHbIE (HaKTHI U (HOPMYJIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydaiiHas BEJIMYMHA, pACHpPECIIEHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXXHUAAHHUE, NHUCIEPCHs M CTAaHAAPTHOE OTKIIOHEHHE
CIlydallHOW BENWYMHBI, (YHKIUH paclpelesieHuss H  IUIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTeJIbHOIO W HOPMAJIBHOIO PACHPENECICHMUI;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX pACHpENeIeHUN Ul
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METO/Ibl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH HPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCET B MPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSIX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAaHUE, IEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
NPUMEHATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJIsl pEIICHUS 3a/1a4;
OLICHMBATh BEPOATHOCTH pealIbHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIETb U MHTEPIIPETUPOBATH MIOJYYECHHBIN PE3YNIbTAT

YMeHne onepupoBaTh IOHATHAMM: TOYKa, HpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHM YIoOI,
JBYI'PAaHHBIA yTOJ, TPEXTPAHHBIM YroJ, CKPEIIMBAKOIINECA IpPSMBIE,
MapaJuIeJIbHOCTh U MEPINEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY IPSAMBIMH, YroJl MEXAY IPSAMON M IIOCKOCTBIO, YTOJ MEKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTHU, PACCTOSHUE MEKIY
MIPSAMBIMH, PACCTOSTHUE MEXKy TUIOCKOCTAMM; YMEHHUE MCIOJIb30BaTh IIPH
peLIeHUH 33734 U3y4YeHHbIe (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpPA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOIMIAAL QUIYpbl, 00bEM GUTYDHI,
MHOTOTPaHHMK, [TPaBWJIbHBIII MHOTOTPaHHHK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapajuienenunen, Mpu3Ma, Nupamuia, (urypa M IOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MHPaMUbl, NMPU3MBI, KOHYycCa, IWIMHApPA, 00bEM KyOa,

IIPSAMOYTOJIBHOTO IapajulelIeNuIlela, TUPaMUAbl, IPU3MBI, LWIAHIPA,




KOHYyca, Il1apa, pa3BEPTKaA MOBEPXHOCTH, CEUEHUS KOHYCa M LIMIMHIpA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO 3IEKTPOHHBIX CPE/CTB;
yMEHHE MPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENHEHO
(bopMyIHpOBaTH ONpEACICHUS U3yYyaeMbIX (PUTYp, BBIABUTATH THIIOTE3bI
O CBOMCTBax U MpHU3HAKaX reOMETpUYEcKuX (puryp, o00CHOBHIBATH WM
ONpoBepraTh MX; yMEHHE TMPOBOAMTH Kiaccuukanuioo ¢uryp mo
pa3IMYHBIM TMPU3HAKAM, BBIMOJIHATH HEOOXOAMMBIE JIOMOJHUTENbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHATHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B IPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHUE MOAO0OMS, IOJ0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh pPaBHbIC U MOJOOHBIC (UTYpBI, B TOM YHCJIE B MPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOJIb30BATH T€OMETPUYECKHUE OTHOIICHHUS
NIPU PEIICHHUH 32]1a9; HAXOAUTh FTEOMETPUICCKUE BETMYMHBI (JUTHHA, YTOJ,
I0Iaab, 00BEM) IPU PEHICHUH 33/1a4 U3 IPYTUX YIeOHBIX IPEIMETOB
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BEIUUHMHBI
(mHa, yroi, IUIomanab, 0O0BEM, IUIONIaNb MOBEPXHOCTH), HCIOJIB3YS
U3y4eHHbIe (OPMYJIBI U METOABI, B TOM YHCIIE: IUIOIIA/Ab TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IPA, TUIOMAas cepbl; 00hEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHNE 00BbEMOB MOJIO0OHBIX QUTYp
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YMeHue onepupoBaTh MOHATUSIMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEeHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TNPOU3BEACHUE, BEKTOPHOE IMPOU3BEACHHUE, YIOJd MEXIY
BEKTOpaMU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs] TEeOMETPUYECKHX 3aJad | 3afad JAPYTuxX y4eOHBIX

IIPEAMETOB
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YMenue BBI6I/IpaTB HO,[[XOI[HH_II/II\/'I MCTOH JIA PCUHICHUA 3aJavu;
INOHUMAaHHUEC 3HAYUMOCTH MATEMATUKKW B H3YYCHUU TMPUPOAHBIX H
06H.[CCTB€HHLIX nmponeccoB Hu HBHGHHﬁ; YMCHHUEC  PACIIO3HABATH

IMPOABJICHUC 3aKOHOB MAaTEMATUKNW B HCKYCCTBE, YMCHHC IPUBOANTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 Uwucna v BBIYUCICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HaTypaibHOH cTeneHu. JeidcTBus ¢ apuMeTHIeCKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm umcna. JlecaTUuHbIe U HATYpaJIbHbIE JOrapH(pMbI

JlelicTBuTenbHbIe uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamy. [lpuOmkE€HHbIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, MPHUKHIKA U
OIIEHKA Pe3yJIbTaTa BEIYUCICHUN

1.8 [IpeoOpa3oBanue BbIpaxkeHUI

1.9 KomriekcHble uncia
2 VpaBHEHUS M HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuuecknue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPaBHEHHS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppainmonanbHble HEpaBEeHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH ypaBHEHU U HEPABEHCTB

2.10 VYpaBHeHMUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpwuia cucTeMbl JTHHEHHBIX ypaBHEHHH. OTpeieuTeh MaTPUIIBI
3 OyHKIMH U TpaPuKH




@Oynk1us, crocods! 3ananus ¢yHkuuu. I'paduk ¢yskmuu. B3anmHo oOparHbIe

3 ¢ynkuun. Yérneie u HeuétHele pyHkimu. [lepuoanueckue GyHKIuu
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymm QyHKIum.
32 [IpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKiuu. HamOosbliee n HauMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
33 CreneHHass (yHKLUS C HaTypajdbHbIM M LEJbIM IOKa3areneM. E€ cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIMH, X CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrTorel rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernaeckas u reomeTpruecKkas nporpeccun. @opmyia CIoKHBIX MTPOIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 [MpousBoanas GpyHkmu. [Ipor3BoHbIE YIEMEHTAPHBIX (YHKIHIA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHre HanOobIero 1 HaMMEeHbLIETO 3HaYeHHUs (PyHKINU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha MJIOCKOCTU
7.2 [IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHukKu
7.4 Tena 1 mOBepXHOCTH BpaIlleHUS
7.5 KoopaunaTsl 1 BEKTOpHI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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