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HOACHUTEJIBHASA 3AIINCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3a» SBISICTCS
OIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil cTOpoHbl, GopMuUpyer
JIOTUYEeCKOe M aOCTPAaKTHOE MBIIUIEHHE 00Yy4alolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UHPOPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
qucuuIuiiH. B pamkax naHHoro ydeOHOro Kypca OOyyaroliuecsi OBJaJeBaroT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hadajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [IJIl YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHECHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECCTBEHHOMN KU3HHU,
MO3BOJISICT OPUEHTUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsA U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi oBiajicHUE aOCTPAaKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIIUAMH aireOpbl MU MaTeMaTHUYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKAa3bIBaTh
YTBEPKACHUS C TOMOIIBI0 MHAYKIMH U pacCykaaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILJICHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havaja MaTeMaTHYECKOIro
aHanM3a» OOydYarolIrecs MOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJENIEN pealbHbIX CHUTYaIUil,
UHTEpPOpETAalMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamMu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMpUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOLIMMHUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpBIN peanu3yeTcss Kak uepe3 yd4eOHbIi MmaTepual, CHOCOOCTBYIOIIHMA
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyIoIell MPOJOJDKUTENbHONM  KOHUEHTpPAallMM BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MeTtonmkum oOydeHus anredpe W HadajgaM MaTeMaTHYECKOTO
aHaJIM3a JISKUT JeSTEIHbHOCTHBIN MPUHIIAI O0yUYEHUS.

B crpykType yuebHOro Kypca «AnreOpa W Haudajga MaTeMaTHYECKOTO
aHaJM3a» BBIIENICHBI CIEIYIOLIUE COJIepKATEIbHO-METOqMYecKre TuHun: «Hucna
U BblUuCieHus», «OyHkuu u rpadukny, «YpaBHEHUS U HepaBeHCTBay», «Hauaina
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce oCHOBHbIE



COJICPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMHU TEeMaMH W pasaenamu. JaHHBIA
yu4eOHBIH KypC SIBISE€TCS WHTETPATUBHBIM, TIIOCKOJIBKY OOBeAMHSIET B cebe
COJIep)KaHUE HECKOJIbKHX MaTeMaTHMYeCKHX MAWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
goruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBAlOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM almapaTroM, Y HUX MOCIIE0BATEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEeMaTHUECKYyI0 MOJeNb pealbHOU
CUTYaIlH, PUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHHUU y4eOHOTro Kypca, s
peIIeHUs] CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MAaTeMaTUYECKON 3ajlauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOMYEeCKasT TUHUS «UWcCla U BBIYUCICHUS» 3aBepIiaeT
(GopMupoBaHUE HABBIKOB HMCIIOJIH30BAHMS IEHCTBUTEIBHBIX YHCEIN, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpemHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yAensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKITIOYAIOIIAX B CeOS MCIOIB30BAHUE Pa3TMYHBIX
dopMm 3ammcu 4Ymcia, YMEHHE JejaTh MNPUKUAKY, BBITIONHSATH TPUOTIKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHHUS, padOTaTh ¢ MaTeMaTUYCCKHUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBA HATYpPaJIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIC €My CIHEIU(PUYECKHE 3aJadud W OIEpalHu: [eJICHHUe Haleo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE LEJIBIX YHCEN, OCOOBbIe CBOWCTBA
palMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METHICCKHE OTNEPAIlid, a TaKKe
U3BJICUCHUE KOPHS HATypaIbHOH CTENEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapst mociieoBaTeIbHOMY pPACIIUPCHHIO Kpyra HUCIHOJIB3YEMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH HX NMPUMCHCHHS JJIS PEIICHHS PA3INIHBIX 33]1ad
GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HAyKd U €€ poid B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCS 0000IIeHHe U
KOHKpETH3alHsl.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealn3yeTcss Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pazgene Ilporpammbl TMperyCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynpTaTe OOyd4aromiMecs OBJAJACBAIOT PA3IUYHBIMH METOJAMHU  PEILIECHHUSA
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapuPMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEeHCTB M CHCTEM, a TakkKe 3ajad,
coJepkamux mnapaMmerpsl. [lomydeHHbIE yMEHMSI HIMPOKO HCHOIB3YIOTCS MpH
UcCleoBaHNM (YHKIMI C TIOMOINBIO MPOU3BOJHOM, MPU PEUICHUH MPHUKIAJIHBIX



3a/1a4y ¥ 3a7a4 Ha HAaXOXJCHUE HAauOOIBbIINX U HAUMMEHBIINX 3HAYCHUH (PYHKIUU.
JlanHasi conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, MpeoOpa3oBaHMsl  pPalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKECHUM, a TaKXKE BBIPAXKECHUU,
collepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga MPOUCXOAWUT  JajbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIJIEHUSI O0ydYaromuxcs, (GOPMHUPYIOTCS HAaBBIKU JI€TYKTUBHBIX
paccykiaeHuidl, paboTbl €  CUMBOJBbHBIMH  (oOpMamu,  MpPEICTABICHUS
3aKOHOMEpPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPABEHCTB. Aniredpa
npennaraetr d(QQeKTUBHbIE HWHCTPYMEHTHI JUISI pEUICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3374, HATJISIHO JIEMOHCTPUPYET CBOM BO3MOMXKHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAndeckass JuHUA «DyHKIMM U Tpa@uKU» TECHO
NeperieTaeTcss ¢ JPYruMU JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3ydeHnue creneHHoi,
NOKa3aTeabHOM, JIorapuMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITUI, NX CBOMUCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI ISl perieHus 3a7ad U3 JAPYyrux y4eOHbIX
IPEAMETOB U PEANBHOM KM3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3Tom OGonblioe BHHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIaMu 3aBUCHUMOCTH MEKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJNYyYEHHbIE (QYHKIUH, CTPOUTh HX
rpaduku. Matepuan 3Toil cofep>KaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, IIO3BOJISIOLIMX BbIPAXKAaTh 3aBUCHUMOCTM MEXKAY BEIMYMHAMHU B
pasnuuHoON (opMme: aHAIUTHYECKOH, rpadudeckoil U cioBecHoW. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAaHUIO aHAJIOTHH.

ConepxartenbHass nuHUS «Hadanma maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaT€MaTUYECKUX, TaK U MPUKIAJHBIX 3a/1ad4,
JOCTYIHBIX OOYYarOIIMMCS, TaK KaK y HHUX HOSBISAETCS BO3MOXHOCTh CTPOMTH
rpadUKu CIOXHBIX (YHKUUH, ONpeAensiTh UX HauOOJbIIME M HAUMEHBIINE
3HAYEeHMsI, BBIYMCIATH IUIOMAAU (GUIYp U OOBEMBI T, HAXOAUTH CKOPOCTH H
YCKOpeHHs IpoueccoB. JlaHHas conep:kaTenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHMS MATEMATHYECKUX MOJEJIECH pPEalbHBIX CUTYAlUH,
IIO3BOJIAET HAXOAWTh HAWIIydllle€ pEUIeHWE B IMPUKIAJHBIX, B TOM 4YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJladyaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaTEMATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (OPMAIbHO-JIOTMYECKOTO U
KpEaTUBHOTO MBINUICHHUS, (OPMHUPOBAHHIO YMEHHUH paclo3HaBaTh MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HarKT O



BBIJIAIONINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTUHUST «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SJIEMEHThl TEOPUM MHOXKECTB M MaTEeMAaTHYEeCKON JOTuKu. TeopeTHko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIbHOU MaTeMaTUKHU
W TpeasiaraloT Haubosiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSAIOUIUN BCE pa3lielbl
MaTeMaTUKu H €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YaromeMmycsi TOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIU SI3bIK
COBPEMEHHOW MaTEMaTHKU U HUCMOJIb30BaTh €ro JUIsl BBIPAXKCHHUS CBOMX MBICIIEH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE ONPEACIEHHBIM
OpaBWiiaM  [OCTPOEHUs  JOKa3aTeJIbCTB.  3HAKOMCTBO €  DJIEMEHTAMH
MAaTeMaTHYE€CKON JIOTMKH CIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
o0Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KICHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHoM kypce «Anrebpa U Hayajla MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbHIE IMPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHMSI MOJENIECH peanbHbIX
CUTYyalluid, WCCJIEAOBAHMUS D3THUX MOJIENIed C TIOMOUIBIO afmapara anredopbl H
MAaTE€MAaTHYECKOTO aHalIu3a, WHTEPIPETAlNU IOJYYEHHBIX Ppe3yJbTaToOB. Takue
3a/1aHUs BIUIETEHBI B KQXbI U3 pa3/iesioB POrPAMMBI, IOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs Ui PellleHHs MPUKIATHBIX 3aaad. [lpu
pEIICHUH  pEabHbIX  MPAKTHYECKUX  3aJad  oOydaromiyecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJeMy.
JlesiTenbHOCTh TO  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B MPOIIecce U3YYEHUs BCEX TeM yuyeOHOro Kypca «Anredpa u Hayana
MaTeMaTUYEeCKOI0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «AnreOpa ¥ Hadajla MaTeMaTHYECKOTO
aHanuza» orBoautTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacoB (4 4yaca B HEZENIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue aApoou. [lpumenenue npoOeil M MPOLIEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPAC/Ie 3HAHUN U PEAIbHOM KU3HU.

JleucTBuTenbHble uncia. PauuoHanbHBIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JSHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHUCia U ero cBoicTBa. [IpubamxEHHbIE BRIYUCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3ybTaTa BEHIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsmied GopMbl 3aMucH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAIBLHOM CTENEHU U €T0 CBOMCTBA.

CreneHb ¢ pallMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm umcna. CoiicTBa morapudma. JlecaTuuHbple W HaATypajbHbIC
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC,
APKKOCHHYC U apKTAHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWUIIBHBIE YpaBHEHHs W ypaBHEHUsA-CIeACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OCHOBHBIE METObI PEIICHUS IENIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOro4wiIeHbl OT OJHOW IE€PEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOYJIEH C ocTarkoM. Teopema be3dy. MHoOrouneHsl ¢  LEIbIMH
kod(punmenramu. Teopema Buera.

[IpeoOGpazoBaHys YUCIOBBIX BBIPAKEHUH, COJIEPIKAIINX CTETICHU U KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METOIbI pelieHus
MPPALUOHAIBHBIX YPaBHCHUM.

Iloka3arenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHUS MOKA3aTEeIbHBIX
YPaBHEHHM.

[TpeoGpazoBaHre BEIPAKEHUIA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue YpaBHEHHUS. OcHOBHbIE METO/bI pelIeHus
norapuMUYECKUX YPaBHEHH.
OcHoBHbIE TPUTOHOMETPUUECKUE dbopMyIbL. [IpeoOpa3zoBanue

TPUTOHOMETPUYECKUX BbIPAKEHHI. PellleHne TpUroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. Onpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKHU CMBICT U
CBOMCTBA, BBIYMCJICHHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTHYECKHX MOJENIEN PEAJTbHOM CUTYyallMyd C MOMOIIbBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHUe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3ajlad W3 Pa3JudHbIX o0JacTell HAYKH W peajabHOU
KU3HU.

DYyHKIUHA U TPAaPUKHU

OyHKIUsA, crnocoObl 3agaHus (QyHkuuu. B3auMHO oOpaTHble (QYHKIUU.
Komnozunus ¢yukiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHuss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[IpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
dbyakuun. TIpoMeXyTkn MOHOTOHHOCTH (YyHKIMH. MakCHUMyMbl U MHUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaYCHHs (PYHKIIUU Ha TIPOMEKYTKE.

Jluneiinasi, KBajJpaTudHas W APOOHO-TUHEWHas (YHKIUU. DJIeMEHTapHOE
UCCJIEIOBAaHUE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKUMS ¢ HaTypaJdbHBIM U IEIbIM MOKa3zareneM. E€ cBoiicTBa U
rpaduk. CpoiicTBa M rpadUK KOPHS Nn-OM CTENEeHM Kak (QYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbIM MTOKA3aTEJIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUH, UX CBONCTBA U TpaduUKH.
Hcnons3oBanue rpadukoB GyHKIUHN 1T pEIICHUS YpaBHEHUH.

TpuroHometrpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IMIpOLlECCaX U SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCKOro aHajamu3a

ITocnnenoBaTeABHOCTH, CIIOCOOBI 3aJaHUs IOCIEIOBaTeILHOCTEH. MeTon
MaTeMaTU4YeCKOM VUHAYKIUY. MoHOTOHHBIE " OrpaHUYCHHbIE
IIOCJIEA0BATENBLHOCTH. VICTOpHS BO3HMKHOBEHMS MAaT€MaTH4YECKOIO aHAIN3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

ApudmeTtnueckas u reoMmeTpuyeckas nmporpeccuu. beckoneuHo yObIBaromas
reomeTpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIEH FeOMETPUYECKON
MpOrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA pOCT. Yucno e. @opmyiia CIOKHBIX
poueHTOB. lcnonb30BaHWE TPOTPECCHMU U PELICHUS peajbHbIX  3a1a4
MIPUKJIAJIHOTO XapakTepa.



HenpepoiBuble (GyHKIIMM U uX cBoiicTBa. TOUKkM pa3pbiBa. ACHMIITOTHI
rpadgukoB @yHkiui. CBoilcTBa (YHKUMN HENpPEephIBHBIX Ha oOTpe3ke. Merton
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENpPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHrue, reOMeTPUYECKUN U
(u3MUECKHl CMBICT MPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K rpaduKy (PyHKIIHH.

[IpousBoaHBIE  AIEMEHTAPHBIX  (PYHKIUH. [IpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHosxecTBa U JIOTMKa

MHoxecTBO, oOIepanuyd HaJ MHOXXECTBAMU M MX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOIO —ammapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTeMaTHYECKOro OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BLIYUCTIEHUS

Harypanbhbie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJIBIX
gyuces, HauOoypmuii oOumui nenurens (ganee — HOJl) m HamMmeHsblnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o mojyito, anroputma EBknnia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

KowmmnekcHbie wucna. AnrebOpanyeckass M TpUTOHOMETpHUYecKas (QOopMbI
3aiCH KOMIUIEKCHOTO YHca. ApHU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHH n-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [IpumeHnenne
KOMIUIEKCHBIX YUCEN JJIsl pelieHus] GU3MUEeCKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIILHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpu4eCKuX HEPABEHCTB.

OcCHOBHBIE METO/ABI PpEIIEHUS TOKA3aTeNbHBIX U  JIOTapU(PMHUUECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHHS CHUCTEM M COBOKYIMHOCTEH pallMOHAJIBHBIX,
HUPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPAaBHECHHIA.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IApaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3aJad W3 pa3IMYHbIX 00JacTeil HayKu M pealbHOU
KU3HU, UTHTEPIPETALMSA [TOJYUYEHHBIX PE3YIbTATOB.

DyHKUUM U TPaPUKu

I'paduk kommoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'padriueckre mMeTonbl pelieHHs ypaBHEHM W HepaBeHCTB. [ 'paduueckue
METO/bI PELLICHHUS 3a]1a4 C TapaMeTpaMHu.

Ucnonb3oBanue rpadukoB (QyHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJad M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MmaTeMaTH4eCcKOro aHajamusa

[IpumeHeHne Mpou3BOAHON K UCCIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHOM [JII HAXOXKJACHUS HAWIY4YLIEro pEUICHUs B
OPUKIAOHBIX 3ajadax, ISl ONpPEAENICHUs] CKOPOCTM U YCKOpPEHHs IIpoliecca,
3aJIaHHOTO (HOPMYIION UK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TNepBooOpa3HbIX. I[lepBooOpazHbIe
aneMeHTapHbIX QyHkiuii. [IpaBuia HaxoXaeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI WHTETpaJA. Brruucinenue
onpenenéHHoro uHTerpana mno ¢gopmyie Hetorona-JleiOnuna.

[Ipumenenue wmHTErpana s HAXOXKACHHUS IUIOMIAACH IIIOCKUX (QUryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuii nuddepeHINAIBHBIX YpaBHEHUH. MaremaTudeckoe
MOJICTUPOBAHUE PEATBHBIX TPOIECCOB C TOMOIIbI0 U] PepeHIIaTbHbIX
YpaBHEHUH.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb IPaKAAHCKOU MO3UIIUN 00YUYAOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAaMH B COOTBETCTBUH C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUUCKON MaTeMaTUYECKON IITKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUN B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAaHME JYXOBHBIX IIEHHOCTEH pPOCCHUICKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOrO0 MOBEIAEHHS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTHIO YYEHOIO, OCO3HaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj/1au, PEIICHUH, pacCyXJIeHUH, BOCIIPUUMYHBOCTD
K MaTEMaTUYECKUM acleKTaM Pa3juyHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHATh MaTeMaTHYeCKWE 3HAHHUS B
HWHTEpEcax 3I0pOBOT0 1 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBBIO (3I0POBOE THUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHasi GU3NUecKasi aKTUBHOCTD), (PU3MUYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYyAY, OCO3HAHHME ILIEHHOCTH TpPYJIOIIO0Us, HWHTEpeC K
paznmuuHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTUYeCKOMY  OO0pa3oBaHUI0 U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaITpaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIUTAHMS :

c(hOpPMUPOBAHHOCTh  AKOJOTMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATILHOMN
Cpelbl, OCO3HaHUE III00AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOeM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHYEeCKUX 3HAHWM JIg pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, IMUIAaHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKd U  OOIIECTBEHHOW  MPaKTHUKW, I[MOHUMaHUE
MaTeMaTHUYEeCKON HayKu Kak cdepbl YeIOBEUYECKOW ESITeIbHOCTH, ATAloB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH IPOCKTHYIO M HCCIEIO0BATEIBCKYIO JICSITEIBHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBbIE Y4eOHbIC 1eHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS JIJIsi 0000IIEHNS U CPABHEHUS, KPUTEPUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTHUBOPEUHUS
B (akTax, JaHHBIX, HAOMIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENW Y IPOTUBOPEUN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUI IO aHAJIOTUU;

IIPOBOJIUTH CAMOCTOATENIBHO J10Ka3aTeJIbCTBA MATEMATUUYECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOIBI;

BbIOMpaTh cmoco® pemieHuss y4eOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MNOAXOMAIUUA C  YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).



Ba3oBble ucciaenoBaTe/ibCKie AeiicCTBUSA:

MCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (HOPMUPOBATH THUIIOTE3Yy, APTyMEHTUPOBATH
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00BEKTaMHU, SIBJICHUSMHU, MPOIIECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjibTaTaM
OpPOBENEHHOTO  HAONIOJEHUs, KCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEATNOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATH J€(UIIUTHI MHOOPMAILIUK, JTAHHBIX, HECOOXOJMMBIX JJIsi OTBETA Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BBIOMpPATh MHOOPMAIIUIO U3 UCTOYHUKOB Pa3JIMYHBIX TUIIOB, aHAIM3UPOBATH,
CUCTEMATH3UPOBATh W HMHTEPIPETHPOBATH HMH(POPMAIIUIO PA3TUYHBIX BUIOB U
dbopm npecTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEICTABIATh €€ B pa3IUYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyEeCKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeAIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHMs IO XOJy PEIICHUs 3ajayH,
KOMMEHTHPOBATH MOJYUYCHHBIN PE3yJbTarT;

B X0j/ic OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, peIIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHUCK
pEIIeHMs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajaora, oOHapy)KMBATh Pa3IMYMe W CXOJCTBO MO3WIIHH, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeIOBaHNUs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1a4
MpEe3EHTAIIMU U 0OCOOEHHOCTEH ayuTOPHUH.

PerJIHTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHﬂ



Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEILIEHUs 3aJ1ayi, BIOUPATh CIIOCOO PEIICHUS C
Y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJIEKT:

BJa/J€Th  HAaBbIKAMU  [O3HABaTEJIBHOM  peQeKCMH Kak  OCO3HaHUsA
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJICTh
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHUs
MaTeMaTHYECKOM 3a7a4u;

NPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEJIU U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUST WIM HEJOCTHXKEHUSI pe3yJbTaTOB AEATEILHOCTH, HAXOAUThH OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh M MCTOJb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBUIYaTbHOU
paboThl TpU peHieHWH YYEOHBIX 3ajad, NPUHUMATh IIeJIb COBMECTHOMU
JESATENbHOCTH, TUIAHUPOBATH OPraHU3AIMI0 COBMECTHOW paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThcs, OOCYKIAaTb WpoOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXaeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMB» W HWHBIE), BBINIOJHATH CBOIO YacTh pabOThl U
KOOPJMHUPOBATH CBOU JEUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIa/Ja B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHUS.

IHPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kjacce 0OydarOIIMIICS MOJYYUT CIEAYIOIIHE
MpEAMETHBIE PE3yNbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOIO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYE€CKOTO aHAJIN3a»:

Yucsa 1 BBIYUCJICHHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKkas JApoOb, NPOLEHThl, HPPALUOHATIBHOE YHUCJIO, MHOXKECTBA
pallMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHUCTBUTEIBLHOTO YHCIA;

OPUMEHATh JIpoOM W MPOUEHTHl [Ji1 PEHIeHUs NPUKIAAHBIX 3ajad W3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MIPUMEHSTh NPUOTNAKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTJICHUS, PUKUAKY U
OLICHKY pPe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpPOBaTH MOHATHEM: CTENEHb C IEJbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATUEM: ApU(PMETHUECKUN KOPEHb HATypajabHOU
CTEICHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIlMOHAJIBLHBIM MOKAa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcia, AECITHUYHBIE H
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHIATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHEHUsI M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHSIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHMM, MPUMEHSITh METOJ HWHTEPBAJIOB JUIA PEILICHUS
HEPaBEHCTB;

CBOOOJTHO OINEpPUPOBATH MOHSATUSMH: MHOTOYJIEH OT OJHOW IEepPEMEHHO,
MHOTOWIEH C MeJbIMH KO3(P(UIUEHTaMH, KOPHU MHOTOYJIEHA, NPUMEHSTh
JI€JICHHME MHOTOYJIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLIeHUs 3aa4;

CBOOOJHO OMNEpUpPOBaTh TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ero TIEeOMETPUYECKUN CMBICT,
UCIIOJI30BATh CBOMCTBA OMpEAEauTeNss 2 X 2 sl BBIYHUCICHHUS €r0 3HA4YCHUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHECHUHU,
MOJEIMPOBATh PEATbHBIE CUTYallMU C IIOMOILBIO CUCTEMBI JIMHEMHBIX YPaBHECHUH,
UCCIIEIOBAaTh ITIOCTPOCHHBIE MOJEIM C IOMOIIBI0 MaTpPULl U OIPEIEIIUTENEH,
MHTEPIIPETUPOBATD ITOJIyYCHHBIN PE3yJIbTAT;

UCIIOJI30BAaTh CBOMCTBA [JEWCTBUM C KOPHSAMU JUIsi IpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NTPEOOPA30BaAHUS YHCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTEIEM;

HCMOJIb30BaTh CBOKCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMEepUpOBaTh MOHSATUSMU: HppPAMOHAIbHbBIE, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WM OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI sl TIpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKEHUH;

CBOOOIHO OMEpUPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE ypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYNBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJICIMPOBATh pEajbHBbIE CHTYallMd Ha S3bIKE aireOpbl, COCTaBISThH
BBIPQXKCHHSI, YpPaBHEHHS, HEPABEHCTBa IO YCJIOBHUIO 3aJadd, WCCIEA0BATh
MOCTPOEHHBIE MOJIENN C MCIIOJIb30BaHUEM amapara aireOps.

DYyHKIUHA U TPaPUKH:

CBOOO/IHO OTEPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (GYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH dJIEMEHTapHbBIE IpeoOpazoBaHus rpaduKoB QyHKINH;

CBOOO/IHO OIEPHPOBATh MOHSATUSAMHU: O0JACTh ONPECICHUS W MHOKECTBO
3HaYeHUH PyHKINU, HYTH QYHKIIUU, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OINEpPUPOBATh TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
nepruondeckue QyHKIHH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoyblliee W HaWMEHbIIee 3HAYeHHWE (YHKIMHA Ha
IPOMEXKYTKE;

CBOOOJ/IHO OTEPHPOBATH MOHSATUSMU: CTCTICHHAS (PYHKIUS C HATYypPaJIbHBIM H
[EJIBIM TOKa3aTesieM, TpaduK CTENeHHONW (QYHKIMU C HATYpPaJbHBIM M IEJIBIM
nokazatesneM, rpaduK KOpHS N-Oi CTeNeHW Kak (yHKIMH OOpaTHOW CTENEHU C
HATypaJbHBIM MOKa3aTeJIeM;

ONEepUPOBATh TOHATHSAMU: JUHEHHAs, KBaJpaThyHasi U JPOOHO-JIMHEHHAsS
(GYHKIIMH, BBIMOJTHAT AJIEMEHTAPHOE MCCIIEIOBAHNE U TOCTPOCHUE X IPAPUKOB;

CBOOOJTHO OMEPHPOBATH TMOHATHSAMU: TOKa3aTeNbHAs M JorapupMuyeckas
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOJIL30BaTh UX TpadUKH IS pElIeHUS
YpaBHEHHM;

CBOOOJTHO OMEpPUPOBATh TMOHATUSIMH: TPUTOHOMETPHYECKAS OKPYKHOCTD,
orpesiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKOUM A8 HCCIEAOBaHUS IPOLIECCOB U
3aBHCHMOCTEW MpHU pEeHIeHUH 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHMOCTH MEX/y BEJIMUUHAMU;

Hayana maTeMaTH4ecKOro aHaJIu3a:

cBOOOIHO ONEpUPOBAaTh MOHATHUSAMU: apumeTndeckas U TeoMeTpudecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FTeOMETpUUECKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHLIUATBHBINA POCT, JOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

MCIIONIb30BaTh MHPOTPECCHUM ISl PELIEHHUS pPEaNbHBIX 3a7ad IMPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSIMU: MIOCIIEI0BATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIE0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUA MATEMATHYECKOTO aHalu3a KakKk aHaJlInsa
OECKOHEUYHO MaJbIX;

CBOOOJTHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
paspsiBa rpaduka GyHKIUH, aCUMOTOTHI Tpaduka QyHKINH;

CBOOOJTHO ONEPUPOBATH TOHATHEM: (PYHKIUS, HENpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJI pelIeHUs 3a/ay;

CBOOOJHO OIEpPUPOBATh TMOHATUSAMU: TMepBasi W BTOpas MPOU3BOIHBIC
¢yHKIMHU, KacaTeabHas K rpaduky QyHKIINY;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHMS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3NYECKHM CMBICI MPOU3BOJAHON s
peuieHus 3aaad.

MHo:xecTBa U JIOTMKA:

CBOOOJTHO  OINEpPUPOBATh  MOHATUSMHU:  MHOXECTBO, OIEpaluud  Haj
MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCAaHUS PeasIbHbIX
IPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 APYTUX YUECOHBIX PEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOopeMa, ypaBHEHHeE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTa, 10KA3aTENbCTBO, PABHOCUIILHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOy4arouiuiicsi MOJYYUT CIETYIOIINE
NpeIMETHBIE Pe3yJbTaThl 1O OTIEIBHBIM TeMaM pabouell MporpamMmbl y4eOHOTO
Kypca «Anredpa u Hayajaa MaTEMAaTHYECKOTO aHAIN3a»:

Yucia 1 BBIYUCJICHUSA:

CBOOOJTHO OMEpUpPOBATH TMOHATHUSAMH: HATypaJlbHOE H 1EJ0€ YHCIIO,
MHOKECTBAa HATypPaJIbHBIX M LEJBIX YHCEJN, UCIOJIb30BaTh MPU3HAKU AECIHUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBkinna;

CBOOOIHO OMNEpUpOBaTh IMOHATHEM OCTAaTKa [0 MOAYNIO, 3alHChIBaTh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO OINEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMIUIEKCHBIX YHCEeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (hopMe, BBHIOIHATH apupMETHUECKHUE ONEepaluyd ¢ HUMH U
n300paxkaTb Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKa3aTelIbHbIC W
norapu@MuUUYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MIEPEXOJOB;

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSITh  HEOOXOauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSATUSIMHU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHEHUIN U HEPABEHCTB,;

pelarhb palMOHAIBHEIE, HMppalloOHAIbHBIE, MOKa3aTeNbHBIE,
gorapumMuyeckre U  TPUTOHOMETPUYECKHE YpaBHEHHUS] U  HEPABEHCTBA,
cojepKaliue MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METObI JIJIsl PEIICHHUS YPAaBHCHUN M HEPABEHCTB, a
TaKXe 3a7a4 C apaMeTpaMu;

MOJCIMPOBATh pealibHbIe CHUTyalldd Ha S3bIKe alreOpbl, COCTaBIATH
BBIPAXKCHMS, YPAaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJENM C HCIOJb30BAaHUEM armapara ainreopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DOyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMIOZUIMK (PYHKIUH C IOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMITO3UIIMH JIBYX (DYHKITUH;

CTPOUTh TE€OMETpHUYEeCKHe O00pa3bl ypaBHEHHH W  HEPaBEHCTB HA
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATH MOHATUSIMHU: TPAaPUKA TPUTOHOMETPUUECKUX
dynKImi;

OPUMEHATh (PYHKUUM [JI MOJACIMPOBAHUS M KCCIENOBAHUS pPEabHbBIX
IIPOLIECCOB.

HayaJjia MmaTeMaTH4€CKOr0 aHAJIU3A:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaxoJIUTh HAMOOJbIIIEE U HAUMEHbIIIee 3HAUeHUsI (YHKIIMU HEMPEPHIBHON Ha
OTPE3KE;

WCMOJIB30BATh NPOU3BOAHYIO JJIi HAXOXKJACHHS HAWIIY4YLIETO PEUICHUS B
MPUKIAAHBIX, B TOM 4YHUCJIE COLNUAIbHO-DKOHOMHYECKUX, 3aJadvax, i
OTIPEJICICHNs] CKOPOCTH W YCKOPEHHs TPOIlecca, 3aJaHHOTO (POpMYIION WiIH
rpaguKoMm;



CBOOOJHO ONEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIM
UHTErpaj, HaXOAWTh IEpBOOOpA3HbIE AIEMEHTAPHBIX (PYHKIMNA W BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh TUIOLIAN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MAaTEMAaTHUYECKOM MOJECIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3aJ1a4d, B TOM YHUCJIE COLMAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PaninoHanbHble YypaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHUU
) Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 |
L[eJIBIM TTOKa3aTesneM
3 ApubMeTnuecKnii KOpeHb N-0i CTETICHHU. 15 |
HppanunonanbHble ypaBHEHUS
4 [lokazarenpHas ¢pynkuus. [lokazarenpHbie 10 |
ypaBHEHUS
5 Jlorapudmudeckas GyHKITUSA. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuronomeTpuyeckue BIpAXKECHUS U ” |
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUH 10 1
8 HenpepsiBuble pyHkimuu. [IponszBoanas 20 1
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 136 10 0




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
| UccnenoBanue GyHKIUN ¢ TOMOTIBIO ” |
MIPOU3BOIHOM
2 [TepBooOpa3zHas u UHTETpaAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMMA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonansHele, mokazareabHble U 24 |
Jorapu(pmMuUecKre HepaBeHCTBa
5 KommnekcHsie yncna 10 1
6 HarypanbHble U 1ienbie yncina 10 1
Cucrembl palioHaIbHBIX, UPPAUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUYECKUX 12 1
ypaBHEHUH
8 3anauyu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakririeckue u3yueHusi | odpa3zoBaTejibHbIE
padoThI padoTsbI pecypest
| MHoxecTBO, orepauu Haj MHOKEeCTBaMHU |
H X CBOMCTBa
2 Hwnarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
armapara Jjis peleHus 3a1a4y
Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC MTEPHUOANIECKHE TPOOH
PanmonaneHbie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TPOIICHTHI, 1
OCCKOHEYHBIC ITEPUOANIECKHIE TPOOH
6 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS |
pellIeHMs TPUKIIAIHBIX 3a/1a4
7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS |
pelLIeHMs TPUKIIAJIHBIX 3a/1a4
2 JlericTBUTENbHBIEC YUCIIA. PallnoHaIbHEIE 1 |
HppalMOHAJIbHBIE YHCIIa
9 Apudmernueckue omneparuu C |
JIENCTBUTEIILHBIMU YHCIIAMU
10 Monaynb AeMCTBUTEIBLHOTO YHCIIA U €r0 |

CBOICTBa




11

[TpuGnnxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpPYIJICHMS], IPUKUIKA U OLICHKA
pe3yJbTaTa BEIYMCIICHUM

12

OCHOBHBIE MCTOABI PCHIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHEBIE MCTOABI PECIICHUS TCJIbIX U
TpOOHO-palMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrouieHsl 0T OJHON NEPEMEHHOM.
Jlenenne MHOTOYJIEHA HA MHOTOYJICH C
octatkom. Teopema besy

16

MHorousieHsl ¢ HeIbIMi KO3 GULneHTaMu.
Teopema Buera

17

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

18

Pemenne cucreM JIMHEHMHBIX ypaBHeHI/Iﬁ

19

Martpuiia CUCTeMbI TUHEWHBIX YPaBHEHHIA.
Onpenenurenb MaTpUIBI 2X2, €r0
F€OMETPHUYCCKHI CMBICI U CBONCTBA;
BBIYHCJICHHE €TI0 3HAUCHUS

20

Omnpenenurens MaTpuLpl 2X2, ero
TFE€OMETPUYECKUN CMBICIT U CBOMCTBA;
BBIYMCIIEHUE €TO 3HAUEHUS

21

[IpuMeHeHue onpeaenuTens i peleHus
CUCTEMBI JIMHEWHBIX YPABHEHUN




22

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposneHast padoTa: "PannonansHble
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

@OyHK1HUS, CIIOCOOBI 3aJaHUs (PYHKIINH.
B3aumno o6patHbie ¢pyHkiun. Komnosunus

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHusl rpa@UKOB PYHKINN

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HaueHni ¢ynkuu. Hynu dyHakmm.
[TpoMexxyTKH 3HAK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepunoanueckue ¢pynkiuu. [IpomexyTku
MOHOTOHHOCTH (YHKLIUU

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIHH.
HauOoubliee u HauMeHblIee 3HAUCHHE
(GYHKLIUU HAa IPOMEXYTKE

30

Jluneiinas, KBapaTuyHas U JpOOHO-
nuHeHas GyHKIUU

31

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpOEHHE I'PaUKOB ITHX PYHKIHHA

32

DreMeHTapHOe UCCIIeI0BaHuEe U
MOCTpOEHHE I'PaUKOB ITHX PYHKIHHA

33

Crermnens ¢ LICJIBIM HOKa3zaTeneM. buanom




Hrrotona

Crerens ¢ IICIBIM MOKa3aTeleM. buaom

34 HeroTona
Crenennasi GyHKIUS C HATYPAJIbHBIM U

35 LenbIM nokazateneM. E€ cBolicTBa u
rpaduk

36 Kontponsnas pabora: "Crenennas
¢yukuus. E€ cBoiictBa u rpadux”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

13 Apudmernueckuil KOpeHb HaTypaJIbHON
CTETICHH U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJZIepKalIuX CTEIICHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH,
COJZIepKalIuX CTEIICHU U KOPHU

A1 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHUH,
COJZIepKalIuX CTEIICHU U KOPHU
Wppannonansseie ypaBHeHHA. OCHOBHBIE

42 METO/IbI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH
WppannonansHble ypaBHeHH. OCHOBHBIE

43 METO/IbI PELICHHS] UPPALUOHAIBHBIX
YpaBHEHUH
WppannonansHble ypaBHeHH. OCHOBHbBIE

44 METO/IbI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUHI

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN

46 HppalMOHAJIbHBIX YpaBHEHUI

A7 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
UppalMOHAJIbHBIX YPaBHEHUM

43 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPaBHEHUM
CpoiicTBa U rpaduK KOpHSI -0l CTENEHU

49 KaK (yHKIIMHM 0OpaTHOW CTENEHH C
HaTypaJIbHbIM TOKa3aTesieM
CpoiicTBa u rpaduK KOpHSI N-Oi CTENeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHBIM [TOKa3aTelIeM
Kontponbnas padota: "CsoiicTBa u rpadux

51 KOpHS n-0i creneHu. ppanuoHanbHbie
ypaBHEeHUS"

57 CreneHb C pallMOHAJIBHBIM MIOKAa3aTEIEM U
e€ CBOICTBa

53 Crenens ¢ pallMOHAIBLHBIM [TOKA3aTENEM U
e€ CBOICTBa

54 Crenens ¢ pallMOHAIBHBIM [TOKA3aTENEM U
e€ CBOICTBa

55 IToka3zaTtenbHast GpyHKIHMA, €€ cBOICTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN A5
pEelIeHNs ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN A5

pelIeHNs ypaBHEHUI




[Tokazarenbubie ypaBHeHU. OCHOBHbIE

58 METO/1bl PEIIEHUSI T0KA3aTEIbHBIX 1
YpaBHEHUU
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

59 METO/1bl PEIIEHUSI T0KA3ATEIbHBIX 1
YpaBHEHUU
[TokazarenpHbie ypaBHeHUsA. OCHOBHBIE

60 METO/1bI pEIIeHUSI T0OKA3aTEIbHBIX 1
YpaBHEHUU

61 Kontponbnas pabora: "[lokazarenpHas 1

ks, [Toka3zaTenbHble ypaBHEHHUA"
VH

62 Jlorapudm uucna. CoiicTBa orapupma 1

63 Jlorapudwm uncna. CoiicTBa Jorapupma 1

64 Jlorapudwm uuncna. CoiicTBa Jorapupma 1

65 JlecsaTHYHBIC W HATYypaTbHBIE JTOTAPU(MBI 1

66 JlecsaTHYHBIC M HATYpAJbHBIE JTJOTAPU(MBI 1

67 [IpeoOpa3oBanue BEIpaKEHUH, CoAepKaALIUX |
sorapudmbl

68 [IpeoOpa3oBanue BEIpaKEHUH, COAEpPIKAIIUX |
sorapudmel

69 [IpeoOpa3oBanue BEIpaKEHUH, COAEPIKALIUX |
sorapumsl

70 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U |
rpaduk

7 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U |
rpaduk

7 Hcnonb3oBanue rpaduka GyHKIUN A5 |

pelIeHNs ypaBHEHUIN




Hcnons3oBanue rpaduka GyHKIMM 1715

73 peuieHus ypaBHEHUN
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

74 METO/1bl pEIeHUs] JJorapu(PMUUECKUX
YpaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/1bl peIIeHUs] Jorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/IbI pelIeHHs] Jorapu(PpMUIecKux
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHM

73 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHIM

79 Kontponbnas padota: "Jlorapudmudeckas
¢dbynaknus. Jlorapudpmudeckue ypaBHeHus "

20 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHICIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

%2 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

23 ApKcUHYC, apKKOCHUHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OTIPEENIEHNE TPUTOHOMETPUUECKHUX

(yHKLUI YUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 OTpe/IeTICHUE TPUTOHOMETPUUECKHIX 1
(GYHKIMH 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpKCHUH

91 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpKCHUH

9 [IpeoGpa3oBanue TPUTOHOMETPUUECKUX |
BBIPAKEHUIN

93 [IpeoGpa3oBanue TPUTOHOMETPUUECKUX |
BBIPAKEHUIN

94 Penrenne TpuroHOMeTpUYECKUX YpaBHEHUI 1

95 Penrenne TpuroHOMeTpUYECKUX YpaBHEHUI 1

96 Penrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

97 Peienne TpuroHoMeTpUYECKUX YpaBHEHUN 1

98 Peienne TpuroHoMeTpUYECKUX YpaBHEHUI 1

99 Peienne TpuroHoMeTpUYECKUX YpaBHEHUN 1

100 Pemenune TpUroHOMETpUYECKUX YpaBHEHHUM 1
KonTtponeHas padoTa:

101 "TpUroHOMETPUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUECKUE ypaBHEHUS"

102 ITocnenoBaTenbHOCTH, CIOCOOBI 3aaHUS |

nocliegoBaTelIbHOCTel. MeTon




MaTEMaTHYECKON MHIIYKLIMU

MOHOTOHHBIE B OTpaHUYCHHBIC

103 nocienoBarenbHoCcTU. McTopus ananuza
0ECKOHEYHO MaJIbIX

104 ApudpmeTrrueckasi mporpeccus

105 I'eomeTrpuueckas nmporpeccust

106 beckoHneuHo yObIBatoIasi reoMeTpudeckas
nporpeccust

107 Cymma OeckoHEYHO yObIBaroIen
reOMEeTPUYECKOM Mporpeccuu

108 JIMHENHBIN ¥ SKCTIOHEHIUAIBHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

109 JIMHENHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

110 Hcnonp30BaHue nporpeccuu Juisl peleHus
peanbHBIX 3a/1a4 IPUKIAJHOTO XapaKTepa

11 KounTponbHas pabora:
"I[locnenoBaTenbHOCTH U Mporpeccuu’

112 HenpepsiBHbIE (DYHKIINHN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI T'paKOB
byHKIMI

114 CBoiicTBa (hyHKIIMH HETIPEPHIBHBIX Ha
OTpe3Ke

115 CBoiicTBa (hyHKIMH HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTo 1 MHTEPBAJIOB JUIsl pELIEHUS

HCEPaBCHCTB




MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

117
HEPABEHCTB

118 MeTto1 UHTEPBAJIOB /ISl PELICHUS
HEPABEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKIMM 115 pereHus 3a1a4

120 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX
GyHKIMM 115 pereHus 3a1a4

121 [lepBas u BTOpast Npou3BOAHBIE PYHKINU

122 Onpenenenue, reOMETPUYECKAN CMBICI
MPOU3BOJHO M

123 Omnpenenenue, GU3NIECKUN CMBICIT
MPOU3BOTHOM

124 VYpaBHEeHHE KacaTeIbHOM K TpaduKy
byHKIIN

125 VYpaBHEeHHE KacaTeIbHOM K TpaduKy
byHKIMH

126 [IpousBoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA

127 [IpousBoiHbIE 37IEeMEHTAPHBIX PYHKINN

128 [IpounsBoHasE CyMMBbI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UIMH (DYHKIUI

129 IIpousBoHas CyMMBI, IPOU3BEACHMUS,
YaCTHOTO U KOMITO3UIIMU (QYHKIUH

130 [IpousBoHas CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMITO3UIIMU (QYHKLUH

131 KonTtponsnas padora: "[IponszBoanas”

132 [ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS |
3HaHui: "Oyakuun"
134 Wrorosas koHTposibHas paboTa 1 1
135 Wrorosas koHTposibHas paboTa 1 1
136 HOBToPeHHe, 000011eH1e, cUCTEMATHU3AIUS |
3HAHHUH
OBIIEE KOJIJMYECTBO YACOB I1O 136 10

[TPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpuMeHeHne nmpon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMM Ha
MOHOTOHHOCTB U DKCTPEM MBI

[IpumeneHnre mpou3BOIHOM K
HcCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCleI0BaHuI0 (QYHKINI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K
HCCIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K
HCCIIeIOBaHUIO PYHKIIMNA Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

HaxoxnaeHue HanOOJIBIIET0 U

HaANMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKIMU HAa OTpe3Ke

HaxoxaeHue HanOOJIBIIET0 U




HaVMEHBIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMHU Ha OTpe3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMHU Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUs HEeTIPEPHIBHOM
(yHKIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIMM Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

13

[IpumeneHnne mpou3BOTHOM JIst
HaxO0JKJICHUS HAMITYYIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[IpumeneHnue Tpou3BOIHOM JIst
HAXO0XJICHUS HaWJIY4YIlEero peleHus B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPON3BOAHON IS
OTIpEJeTICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOro (opMyIION Ml
rpapuKom

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
rporecca, 3a1aHHOTO GOpMYIION UITH
rpadpukom




17 Komnozunus GyHKImiz

18 Komnozunust GpyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

o1 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

2 KonTponsnas pabora: "MccnenoBanue
(GYHKIHH ¢ TOMOIIBIO TPOU3BOIHOM"

o [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOPa3HbBIX

24 [TepBooOpa3zHbIC F1eMEHTAPHBIX (YHKITUH.
[IpaBuna HaxoXAEHUS TEPBOOOPA3HBIX

)5 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XAEHUS TEPBOOOPA3HBIX

26 Hurerpain. ['eomerpuyeckuii CMbICIT
WHTerpaia

7 Brruncnenue onpenenéHHOro HHTerpasa
o ¢popmyne Herotona-JleitOnuna

)3 Brruncnenue onpenenéHHOro HHTerpaa
o ¢popmyne Herotona-JleitOnuna

29 [IpumeHeHne nHTErpana i HaXOXKACHUSI
IUIOIIAJeH MIOCKUX QUryp

30 [IpumeHeHne nHTErpana i HaXOXKACHUSI
00BEMOB T€OMETPUUYECKHX TET

31 [Ipumeps! pemenuit quddepeHnnaIbHbIX

ypaBHEHUH




[Tpumeps! pemenuii qudQepeHInaIbHBIX

32 .
ypaBHEHUH
MaremaTuyeckoe MOAEIUPOBAHUE

33 peanbHBIX MPOIIECCOB C MOMOIIIBIO
maddepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepsoobpasznas u
uHTerpan”

35 Tpuronomerpuyeckue QyHKIIUHA, UX
CBOMCTBaA U rpapuku

36 TpuronomeTpruyeckue GyHKIIHHA, UX
CBOMCTBa U rpapuku

17 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

18 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C IOMOLIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEN TPUTOHOMETPHUIECKHUX

41 YpaBHEHUH C IOMOLIBIO
TPUTOHOMETPUUECKOIN OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

42 YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPUUECKOIN OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUIECKHUX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKOHN OKPYKHOCTH

Pemrenne TpuroHoMeTpu4ECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB
Kountponsnas pabora: "I'paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
TpuroHomerpuyeckre HepaBeHCTBA"

49 OcCHOBHBIE METOBI PEILICHUS
II0Ka3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METOBI PEILICHUS
II0Ka3aTeIbHbIX HEPABEHCTB

51 OcHOBHBIE METOBI PEILICHUS
II0Ka3aTeIbHBIX HEPABEHCTB

57 OcHOBHBIE METOBI PEILIEHUS
II0Ka3aTeIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PEILIECHUS
norapu(pMUUECKUX HEPABEHCTB

54 OcHOBHBIE METO/IBI PEILICHUS
norapu(pMUUECKUX HEPABEHCTB

55 OcHOBHBIE METO/IBI PEILICHUS
norapu(pMUUECKUX HEPAaBEHCTB

56 OcHOBHBIE METO/IBI PEILIEHUS

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUSA

37 HppaIOHAIEHBIX HEPABEHCTB
53 OCHOBHBIE METOIbI PEIICHUS
MppaIOHATEHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHUS
MppaoOHATEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
MppaIOHATEHBIX HEPABEHCTB
61 I'padrueckre METOIBI peIICHHS
MppaIMOHAIEHBIX YPaBHECHHN
& I'paduueckre METOIBI peleHHS
UppalMOHAIBHBIX YPaBHEHUH
63 I'paprueckue MeTOIbl peLIeHUs
[I0Ka3aTeJbHbIX YPaBHEHUH
64 I'paprueckue MeTObl peLIeHUs
[I0Ka3aTeJIbHbIX HEPABEHCTB
65 I'padprueckue MeTObl pelICHUS
norapu(pMUUECKUX ypaBHEHUIN
66 I'padrueckue MeTo bl peLieHUs
Jorapu(pMUUECKUX HEPAaBEHCTB
67 I'padrueckue MeTo bl peLeHus
norapu(pMUUECKUX HEPABEHCTB
I'paduueckue MeTObl peleHNs
68 MOKa3aTeNbHbIX U JIOTapU(PMUIECKUX
ypaBHEHUH
I'padrueckue MeTO bl pelIeHNs
69 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX

ypaBHEHUH




70

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U JIOrapu(PMHISCKUX
HEPAaBCHCTB

71

I'padrueckre METOIBI pelIeHHUS
[I0KAa3aTeIbHbIX U JIOrapu(pMUUECKUuX
HEPaBEHCTB

72

KounTponsnas pabora: "UppannoHaibHele,
M0Ka3aTeabHbIE U JIOTapupMUUECKHe
HEpaBeHCTBA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIUIEKCHOTO YHCIIa

74

KommiekcHbie uncia. Anredpanyeckas u
TpUroHOMeTpHuuecKkas (POpMbI 3aIUCh
KOMIIJIEKCHOTO YHCIIa

75

Apudmernyeckue onepauu ¢
KOMILJIEKCHBIMU YHCIIAaMU

76

Apudmernyeckue ornepauu c
KOMILJIEKCHBIMU YHCIIAMU

77

I/I306pa)I(eHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

78

I/I306pa)I(eHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOp,HHHaTHOﬁ IIJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIIJIEKCHOTO YUCIIa

80

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIIJIEKCHOTO YUCJIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHUCEIT I




penieHus pU3NIECKUX ¥ TE€OMETPUICCKUX
3a1a4

KonTtponsHast padota: "KomruiekcHbie

82 \
qucna

83 HatypainbHble u nensle yncia

84 HarypaneHble u niensie yncna

85 [IpumeHeHue NpU3HaKOB AETUMOCTU
LEJIbIX YUCell

26 [IpumeHeHue NpU3HAKOB AETUMOCTH
LENbIX YUCell

87 [IpumeHeHue NpU3HAKOB AETUMOCTH
mensix uncen: HO u HOK

28 [IpuMeHeHMe MPU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

29 [IpuMeHeHre MpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKHU 110 MOIYIIO

90 [IpuMeHeHue MPU3HAKOB AEITUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOAYJIIO
[IpumMeHeHue MPU3HAKOB AETUMOCTH

91 LeJIBIX Yucell: aroput™ EBknuia s
peleHus 3a/1a4 B LEeJIbIX YUCIax

9 KonTtponpHast padota: "Teopus nenbIx
yucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHHI.

93 PaBHOCUIIBHBIE CHCTEMBI M CUCTEMBI-
CIIEICTBUS

94 Cucrema ¥ COBOKYITHOCTb YPaBHEHHI.

PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHU

OCHOBHBIEC METO/IbI PEIICHHSI CUCTEM U
96 COBOKYITHOCTEW HPPaLMOHAIIBHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PECIICHUA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUU

OCHOBHBIC METOJIBI PEIICHUSI CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMUUECKUX
ypaBHEHUU

OcCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

[IpumeHeHre cucTeM K PELIeHUI0
MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3

101 Pa3IMYHbBIX 00JaCTel HAYKH U peallbHOM
KU3HU, HHTEPIPETALUs OTyICHHBIX
pe3ynbTaToOB

[IpumeHeHNe cUCTEM K PEILIEHUIO
MaTeMaTHYECKUX 3a1a4 U 3a7a4 U3

102 pa3nuyHbIX 00JacTeil HAyKHU U peabHOM
YKU3HH, MHTEpIIPETaLUs OJydEHHBIX
pe3yIbTaTOB




[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHUYECKUX 3aa4 U 3a7a4 U3

103 pa3nu4HBIX 00acTeil HAYKH U PEATbHOM
YKU3HU, UHTEPIPETaLUs NOJyYEHHbIX
pe3yibTaToB
Kontponbhas padota: "Cucremsr

104 palOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHbIX U JOrapu(pMUUECKUX
ypaBHeHUH"

105 PannonaneHbIE ypaBHEHHUS € TapaMeTpamMu

106 PannoHaneHbIE HEPABEHCTBA C
napaMmeTpamu

107 ParnmonanpHble CUCTEMBI C TapaMeTpaMu

108 HppanunonanbHble ypaBHEHUA,
HEpaBEHCTBA C IMapaMeTpaMu

109 HppanmonanbHble CUCTEMBI C
rnapameTpamu

110 [Toka3aTenbHble ypaBHEHUs, HEPABEHCTBA C
rnapameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C IMapaMeTpaMu

113 Jlorapugmuueckue CuCTEMBI ¢
rnapameTpamu

114 TpuronomeTpruyeckue ypaBHEHHUs €
rnapameTpamu

115 TpuronomeTpruueckue HEPaBEHCTBA C

napameTpamMu




116

TpUroHOMETpUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenue u ucciaeaoBaHue
MaTeMaTHYECKUX MOJIENEH pealbHbIX
CUTYAaLMH C MIOMOLIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenune u uccaeaoBaHue
MaTeMaTHYEeCKUX MOJIEIEeH pearbHbIX
CUTYalllil C TOMOIIBIO CUCTEM YPaBHEHHI
C TmapaMeTpamMu

119

[TocTpoenune u ucciaegoBaHue
MATEMATHUUYCCKUX MOJIGJ'IGI\/'I peaﬂLme
CUTYallUi C TOMOIIBIO CUCTEM YPaBHEHHI
C IapameTpamMu

120

KonTtponbHas padota: "3agauu ¢
napameTrpamu"

121

[ToBTOpEeHUE, 0600IICHNE,
cucTtemMaTu3anus 3HaHui: "YpaBuenus"

122

[ToBTOpEeHUE, 0000IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBHenus"

123

[ToBTOpEHUE, 0000IICHNE,
cucTeMaTH3alus 3HaHui: "YpaBHEHUS.
Cucremsl ypaBHeHU"

124

[ToBTOpeHnue, 06061IeHNE,
cucreMmarusanus 3Hanui: "HepaseHncraa"

125

[ToBTOpeHue, 060061IeHNE,
cucreMmarusanus 3Hanuii: "HepaBeHncraa"

126

[ToBTOpEeHue, 060061IeHNE,




cucteMarusanus 3Hanuii: "HepaBencrsa"

[ToBTOpEenue, 060061ICHNE,

127 cucremarusanus 3Hanuii: "[IpousBogHas u 1
e€ npumeHeHue"
[ToBTOpEenue, 06001ICHNE,
128 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,
129 cucrtemaTtusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHune"
[ToBTOpenue, 060611eHNE,
130 cucreMarusanus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpEeHue, 0600IICHNE, |
cucrtemaTusanus 3Hanuil: "OyHknun"
132 [ToBTOpEeHUE, 0600IICHNE, |
cucrtemaTtusanus 3Hanuii: "OyHkaun"
133 [ToBTOpEeHUE, 0600IICHNE, |
cucreMarusanus 3Hanuii: "Oyukuun"
134 Hroropas koHTpoJIbHAs paboTa 1 1
135 Hroropas koHTpoJIbHAs paboTa 1 1
136 [ToBTOpenue, 06061IeHNE, |
CHCTEeMAaTHU3alHsl 3HaHUI
OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET 0 0611161"0 06p330B3HI/Iﬂ

Yucna ¥ BEIYUCIIEHUS

1.1

OnepupoBaTh MOHATUSMHU: PALUUOHATIBLHOE U JIEHCTBUTENIBHOE YHUCIIO,
OOBIKHOBEHHAsI U JIECSITUYHAs APOOb, TPOLIEHTHI

1.2

BoimonHATe  apudmernyeckue — onepanuM  C  palUOHAIBHBIMM U
JEUCTBUTEIIbHBIMU YU CIIAMU

1.3

BoinonHATe npuOIMKEHHBIE BEIYUCICHUS, UCIIOJIb3YS IPABHIIa OKPYTJIEHUS,
JIeNaTh NPUKUIKY U OLICHKY PE3YJIbTaTa BEIYUCICHUN

1.4

OnepupoBaTh NMOHATHSAMH: CTENEHb C ILEJIbIM IOKa3aTeleM, CTaHAapTHas
¢dopma 3amucu JIEHCTBUTENBHOTO YHUCIA, KOPEHb HATYypaJbHOW CTEIEHH;
WCIOJIb30BaTh MOIXOISAIIYI0 (OpMY 3aluch JEMCTBUTEIBHBIX YHCEN IS
penieHus MPakTUYECKHUX 3a/1a4 U MIPEACTABICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC ¥ TAaHT€HC MPOU3BOJIHLHOIO YIJIa;
WCIOJIb30BaTh  3alKCh  MPOM3BOJILHOTO  yrila  uepe3  oOpaTHbIE
TPUTOHOMETpHUUYECKUE (YHKIINU

YpaBHEHUS U1 HEPABEHCTBA

2.1

OnepupoBaTh MOHATUAMU: TOKJIECTBO, YpaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
paluoHaIbHOE, UppalMOHAILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE

22

BoinonHaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUH U pelllaTh
TPUTOHOMETPHUUECKUE YPaBHEHUS

2.3

BremmoaHaTh Hp606p330BaHI/IH LEJIBIX, palluOHAJIBHBIX W HPpallMOHAJIBHBIX
BLIpa)I(eHI/Iﬁ H peluaTb OCHOBHBLIC THIIbI ICJIbIX, pPAIUOHAJIBHBIX H
HppallMOHAJIbHBIX ypaBHeHHfI U HCPABCHCTB

24

HpI/IMCHHTL YpaBHCHUA W HEPABCHCTBA JIsI PCHICHUA MATECMAaTUYCCKHUX
3a/laq 1 3aJia4 U3 pa3JInIHbIX o0Onacreit HAYyKU U peanLHoﬁ KHU3HU

2.5

MO,Z[CJ'II/IpOBaTL pPCAJIbHBIC CUTyallUM Ha SA3BbIKC anrerLI, COCTaBJIATb
BBIPDAXKCHUSA, YpPAaBHCHU, HCPABCHCTBA II0 YCJIIOBHIO 3aJa4dM, HCCJICIOBATH
IMOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allllapaTra anre6pLI

OyHKIMH U TpaduKH

3.1

OmnepupoBaTb MOHATUAMU: QYHKIMS, COCOOBI 3aaHus (QyHKLIUHU, 006JacTh
ONpeNieNieHuss W MHOXKECTBO 3HayeHMH (yHKIMM, Trpaduk QyHKIHUH,
B3aMMHO OOpaTHbIe QYHKIUH

3.2

OHepI/IpOBaTL MOHATUSIMU: YETHOCTh M HEYETHOCTh (I)YHKI_[I/II/I, HYJIIn




(GyHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA

3.3 Hcnonb3oBath rpaduki GyHKIMIA U1 pEeLICHUs ypaBHEHUN
34 CtpouTth U unTaTh rpauKu TUHEHHOW (QYHKIIUH, KBaPATHUYHOU (DYHKIUH,
CTETIeHHON (DYHKITUH C LEJIBIM MTOKa3aTeIeM
Hcnonw3oBare Tpaduku (yHKOMA I8 HMCCIEIOBAHMUSA IPOIIECCOB U
3.5 3aBUCHUMOCTEH IpU pEIICHUH 337a4 M3 JPYIHMX Y4eOHBIX MPEAMETOB U
peanbHOM )KU3HH, BBIpaXKaTh (POpMyIaMu 3aBUCUMOCTH MEX/Y BETHIMHAMHU
4 Hauana matemaTnyeckoro aHanusa
41 OnepupoBaTh MOHATUSAMH: TOCIEAOBATEIBHOCT, apu(MeTHUecKass W
' reoMeTpUIecKast POTrPecCuu
49 OnepupoBaTb NOHATUAMU: OECKOHEUHO YObIBaloOIlas TreoMeTpuyecKas
' porpeccusi, CyMmMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUYECKON IPOTPECCUHU
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CTIOCOOAMU
44 Hcnonp3oBare CBOWCTBA IOCJENOBATENIBHOCTEM M MPOTPECCUd  JUIA
' pelIeHus pearbHBIX 331249 MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OmnepupoBaTh MOHATUSMH: MHOKECTBO, OTIEPAIIMU HAJ MHOKECTBAMHU
Hcnonp30BaTh  TEOPETHUKO-MHOKECTBEHHBIH — ammapaT Uil ONHCAHUS
5.2 peabHBIX TPOIIECCOB U SIBIICHHH, TIPU PEUICHUN 3a]ad U3 IPYTUX y4eOHBIX
IIPEIMETOB
513 OnepupoBaTb  MOHATUSAMHU:  ONpEAEICHUE,  Teopema,  CIEACTBUE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kox .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHEro 001ero o0pa3oBaHusi
pe3yJabTaTa
1 Yucna u BBIYUCIICHUSA
OnepupoBaTh MNOHATHAMM: HATypajbHOE, LEJI0€ YHCIO; MCIIOJIb30BaATh
1.1 NPU3HAKK JEIMMOCTH LEJNbIX YHCEN, DPAa3JIOKEHHE 4YHciIa Ha IpPOCThbIe
MHO>KUTEIH JUIs peleHus 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIICHb C PALMOHAIBHBIM [IOKa3aTeIeM
13 OmnepupoBaTh NOHATHAMM: JIOTapu(M yucia, JecATUYHbIE U HaTypalbHbIE
' norapumMel
2 YpaBHEHUS U HEPAaBEHCTBA
[IpuMeHsTh CBOWCTBA CTEMEHH s NpeoOpa3oBaHMs  BBIPAKECHUH,
2.1 ONEepPHPOBATh TOHATUAMHU: [I0KA3aTEIbHOE YPAaBHEHHE W HEPaBEHCTBO;

peuraTb OCHOBHBIC THUIIBI ITOKA3ATCIIbHBIX ypaBHCHI/II\/'I 1 HCPABCHCTB




Bemonuate mpeoOpa3oBaHUsl BBIPAKEHHH, COACPXKALINX JIOTapH(MBI;

2.2 OTICpUPOBATh TIOHATUSAMH: JIOTAPUPMUIECKOE ypaBHEHUE U HEPABEHCTBO;
penraTb OCHOBHBIE THIIBI JIOTAPH(PMUUICCKUX YPAaBHEHUIN 1 HEPABEHCTB
2.3 Haxonuts perieHust mpoCcTeUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUSAMH: CUCTEMA JIMHEHMHBIX YpaBHEHUW U €€ pelieHue;
2.4 UCII0JIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUN ISl PEIICHUS MPAKTUUECKUX
3a7a4
)5 Haxomute pemenus npocTeHmMX CUCTEM U COBOKYITHOCTEN PallMOHAIBHBIX
' ypaBHEHHIA U HEPABEHCTB
MogenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBISATH
2.6 BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA M CHCTEMBI 10 YCJIOBHUIO 3aJayH,
HCCIe0BaTh IOCTPOSHHBIE MOJIENH C UCTIOIB30BAHUEM armapara ajareopsl
3 OYHKIIUU U TpaPUKu
OnepupoBaTh TMOHATHUAMU: TepUOAUYECKass (QYHKIHUSA, TPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIMH, TOYKH SKCTpeMymMa (YyHKUMHU, HauOoJibllee U
' HauMEHbIIee 3HaYeHUs (YHKIIUU HA TPOMEXYTKE; MCIOJIB30BAaTh HUX IS
uccieoBaHus GYHKINHU, 3aJaHHON rpadukoM
OnepupoBaTh MOHATUIMH: TpadUKH MOKa3aTEIbHOH, JOrapuMUIECKOU U
3.2 TPUTOHOMETPUYECKUX (PYHKIMH; wu300pakaTh WX HA KOOPIAWMHATHOU
TJIOCKOCTH M UCTIOJB30BaTh JIJIsl PEIICHUsI YpaBHEHU U HEPABEHCTB
33 N3o0paxaTs Ha KOOPAMHATHON TUIOCKOCTU TpaUKu JIMHEWHBIX YpaBHEHUN
' Y UCTIOJIB30BATh UX /ISl PEIICHUS] CUCTEMBI IMHEWHBIX YPaBHEHUHN
34 Ucnonb3oBate rpaduku QyHKUMNA JUIS  KCCIEIOBAaHUS TPOIECCOB U
' 3aBUCHUMOCTEHN U3 APYrUX YUEOHBIX TUCHUIUIMH
4 Havana matemaTndeckoro aHaianza
OnepupoBaTh MOHATUSMU: HENPEpbIBHAST PYHKIUA, TPOU3BOIHAS (DYHKIINH;
4.1 WCII0JIh30BaTh TEOMETPUYCCKUN M (DU3UYECKUN CMBICI MPOU3BOJHON st
peuieHus 3aaa4
40 Haxomuth  mpou3BoAHBIE  3JIEMEHTApHBIX  (YHKIHM,  BBIYHCIATH
' IPOU3BOIHBIE CYMMBI, IIPOU3BEIACHHUSI, YACTHOTO (PYHKIUI
Hcnonb3oBath  MpOM3BOAHYIO Ui HUCCleNOBaHUS  (QYHKUMM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATh PE3YJIbTAThl MCCIEAOBAHUS K
MOCTPOCHHUIO IPpaUKOB
44 Hcnonp30Barh NpOU3BOJIHYIO JUISl HAaXOXIACHUS HAWIYYIIEro PEIICHUS B
' NPUKIAJAHBIX, B TOM YKCJIE COLUUATBHO-3KOHOMUYECKHUX, 3aa4ax
A5 OnepupoBaTh MOHATHSAMHU: TEpBOOOpa3Hass ¥ HHTErpai;, I[OHUMATh
' reOMEeTPUUECKU U U3MUYECKUI CMBICT UHTETpaja
46 Haxonuts nmepBooOpa3Hbie 37eMEHTAPHBIX (DYHKIIHMMA, BHIYUCISATh UHTETPAl
' no ¢opmyne Hetotona — JleitOnuma
47 Pemate npukiaaHble 3aa4d, B TOM UYKCJIE COLUAIBHO-3KOHOMUYECKOTO U

(1)I/I3I/I‘-IGCKOFO XapakTepa, CpeaACTBaMU MAaTEMATUICCKOTO aHAJI3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KIIACC
IIpoBepsiemMblii 31eMeHT COepPKAHUSA
Kon
1 Yucna v BIYKCICHUS
Panmonaneapie  uncina.  OOBIKHOBEHHBIE UM JICCATUYHBIE JPOOH, TIPOIICHTHI,
11 OecKOHEUHBIE MEePHOANYECKHE Tpoou. ApudMeTHIecKne onepanuu ¢ paroHaTbHBIMU
' YrcIaMH, IpeoOpa3oBaHus YHCIOBBIX BhIpakeHui. [Ipumenenune apoOei u mporeHToB
JUISL pEUIEHUs MPUKIIAIHBIX 3374 U3 Pa3IMYHbIX OTpAciieil 3HAaHUW U PEabHOW KU3HU
JeiicTBuTenpHble yncna. PalinoHanbHble U HppalMoHalIbHbIE Yucia. ApudmeTnyeckue
1.2 | omepaummu c ACUCTBUTEIBHBIMH dHCIaMH. [IpuOIMKEHHBIE BBIYMCICHUS, MpPaBUIIA
OKPYIJICHHS, TPUKUIKA U OIICHKA PE3YJIbTaTa BBIUYNCICHUN
Crenens c 1enbiM niokaszareneMm. CtanaaptHas Gopma 3anucu JeHCTBUTEIBHOTO YKCIa.
1.3 Hcnonws3oBanne moaxoasiieit (opMbl 3amMUCH ACUCTBUTEIBHBIX YHUCEN IS PelIeHUs
MPaKTUYECKHUX 33]1a4 ¥ TIPEICTABIICHUSI TaHHBIX
14 Apudmernueckuil KOpeHb HaTypaJlbHOM cTeneHu. JleHcTBUsS ¢ apuMeTHyecKuMu
' KOPHSIMH HATYpaJIbHOW CTETIeHU
L5 CuHyc, KOCHMHYC U TaHI€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTaHI'€HC YHUCIOBOTO apryMeHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 TosxmecTBa v TOXAECTBEHHBIEC MPE0OpPa30BaAHMS
29 [IpeoOpazoBaHue TPUTOHOMETPUUECKHIX BhIpakeHUH. OCHOBHBIC TPUTOHOMETPUUYECKUE
' bopMyIIbI
)3 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHHMe HepaBeHCTBA. Meton
WHTEPBAJIOB
2.4 | Pemenue nenbix U IpoOHO-PAIMOHATILHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemenue uppannoHanbHbIX YPaBHEHUM U HEPABEHCTB
2.6 | PemeHue TPUrOHOMETPUYECKUX YPABHCHHUI
57 [IpuMeHeHre ypaBHEHU U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKHX 33J1a4 U 33]1a4 U3
' Pa3IMYHBIX 00JIaCTeH HAYKH U PEaIbHOM KU3HU
3 OyHKIMH U TpaduKH
31 Oyukuus, crnocoObl 3amanus ¢yHkuuu. ['paduk dyHkuuu. BzaumHo o0paTHBIE
' GyHKIUH
39 Ob6nacTp ompeneneHUss W MHOXECTBO 3HaueHWd GyHkuuu. Hymu ¢yHKIum.
' ITpoMexxyTKH 3HaKOMOCTOSIHCTBA. UETHBIE 1 HEUETHBIE (DYHKIIUH
33 CrenenHas pyHKIHS C HATYpallbHBIM M LI€TBIM TMoka3aTeneM. E€ cBolicTBa u rpaduxk.
' CBoiicTBa U rpaduk KOpHs n-0il cTeneHn
34 TpuronomeTrpuueckass OKPY)KHOCTb, OINpeAeTeHHEe TPUTOHOMETPUUYECKHX (YHKIUN

YHUCJIOBOIO apryMmcHTa




4 Hauana maTematnueckoro anainmsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUS  IOCIEAOBATENbHOCTEH. MOHOTOHHBIC
' [OCJIEI0BATENBHOCTH
Apudmernueckas ¥ TeOMETpUYECKas MPOrpeccHd. beckoHeYyHO yObIBaromas
4 | TEOMETpHYECKas NPOrpeccHs. Cymma O€CKOHEYHO YOBIBAIOIIEH TIE€OMETPUUYECKON
' nporpeccur. PopmMmyia CIOXHBIX MPOIEHTOB. lcnoyib30BaHUWE MPOTPECCU ISt
pelieHus: peabHBIX 3a1a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHuoxecTBO, omepanuu Haj MHOXecTBamu. Jluarpammer Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOTO ammapara Jjisi OIHCaHUs peabHBIX
MPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33724 U3 APYTUX yU4eOHBIX IPEAMETOB
5.2 Omnpenenenue, Teopema, CIeJACTBUE, J0KA3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Yucna v BEIYUCICHUS
1.1 HarypanbHblie u nenbie yncna. [Ipu3Haku A1eIMMOCTH LETBIX YUCET
1.2 CreneHb ¢ paniMoHaIbHBIM MOKa3aresneM. CBOWCTBA CTEIIEHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIE JOTapHUPMBbI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BhIpKEHUN, CONEPIKAIINX JOTAPHPMBbI
2.2 [IpeoOpazoBaHue BBIpKEHUN, COIEPKAIINX CTEIIEHU C PAIIMOHAILHBIM MOKa3aTelieM
2.3 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 IToka3zaTenbHbIC ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA
26 Cucrembl IMHEHHBIX YpaBHEHH. PellieHre npukiiaHbiX 3a1a4 ¢ MOMOIIBIO CUCTEMBI
' JIMHEHHBIX YpaBHCHUM
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEeMAaTHUYECKUX 3a/1a4
' W 3314 U3 pa3indHbIX o0JacTel HAyKUu U peaibHOM KU3HU
3 OyHKIMH U TpaduKH
Oynkuus. [lepuonmyeckue ¢yHkuun. [IpoMEeXyTKM MOHOTOHHOCTH (DYHKIIMH.
3.1 Makcumymbl W MUHUMYMBI GyHkuuu. HawuOonpliee W HauMeHbIllee 3HAYCHHE
(YHKIIMH Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpaQUKU
33 [TokazarenbHas u norapudmuueckas GyHKIIUH, KX CBOMCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadhukoB GyHKIUI 1715 pellieHus] ypaBHEHUI U TMHEWHBIX CUCTEM




Hcnonb3oBanue rpadgukoB PyHKIUH 1T UCCISIOBAHUS TIPOIIECCOB U 3aBUCHMOCTEH,

3.5 KOTOpBIE BO3HUKAIOT MpU PpEIICHUH 3a7ad W3 JPYIHX Yy4eOHBIX MPEIMETOB H
peanbHOM KU3HU

4 Hagana maTemaTnueckoro anaumsa

4.1 HenpepeiBabie pyHKIMH. METO HHTEPBAIOB /IS pEIICHNUS] HEPABEHCTB

4.2 [IpousBoanas ¢pynkuu. ['eomerpuueckuii 1 GU3NIECKUN CMBICI TPOU3BOTHON

43 [IpousBonHbie 3neMeHTapHbIX QYHKUIUNA. DOpMylbl HAXO0XACHHUS MPOU3BOJHOMN

' CYMMBI, IPOM3BEICHUS U YaCTHOTO (YHKIIUH
[IpumeHeHne mTPOU3BOMHOW K HCCIENOBaHHIO (YHKIHMA HAa MOHOTOHHOCTH W

4.4 skcTpeMyMbl. HaxoxaeHne HanOoJsblIero M HaMMEHbBLIEro 3HaueHUs (QYHKIUM Ha
OTpe3Ke
[IpumeHeHne MPOU3BOIHON Ul HAXO0XACHUS HAWIY4YLIEro pPeleHusl B MPUKIAIHBIX

4.5 3aayax, JUIsl OMNpEAeNeHUsT CKOpPOCTH IIpoliecca, 3aJaHHOro (opMynoll wiu
rpaduxkom

4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

47 Wurerpan, ero reomerpuueckuil U (pu3nueckuil cMbica. Brluucienne uHTErpaia mno

dbopmyne Hetotona — Jleitoania




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NPEAMETHBIM Pe3yJibTaTaM OCBOEHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoOBaHuUs o0pa3oBaHus

Bnanenne Meromamm JOKa3aTeibCTB, AITOPUTMAMH DPELICHHS 3ajad;
yMeHue (GOpMYNIHpPOBAaTH W OINEPHPOBATH TOHATHIMH: OIpEACICHHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPU3HAK, JI0KA3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYIIMPOBKH; PUMEHATh UX; YMEHHE (OPMYITHPOBATH
o0paTHOE€ M TPOTHBOIOJIOXKHOE YTBEPXKICHHE, NMPHUBOIUTH TPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIB30BaTh METOJ MaTeMaTH4ecKOW HHIYKIUH;
MIPOBOJIUTH JOKA3aTEbHBIC PACCYKICHHUS TPU PEUICHUN 3a/1a4, OI[CHUBATh
1 JIOTHUYECKYI0  TPABWIBHOCTh  PACCYXIEHUH; YMEHHE OINEpPHUpPOBATH
MOHATHUSAMHI: MHOXECTBO, TIOJJMHOYKECTBO, ONEpAIMH HaJl MHOXKECTBAMU;
YMEHHE WCIOJB30BaTh  TEOPETUKO-MHOXKECTBEHHBIN  ammapar — Juis
OTIMCAaHUs pPealbHBIX MPOIECCOB U SIBJICHUN W NPU PELIEHUU 33734, B TOM
YHClie U3 JIPYruX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMU:
rpad, cB3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3aaBaTh
Y OMHUCHIBATh rpadbl Pa3IMYHBIMU CIIOCOOAMH; MUCTIOJIB30BaTh Tpadbl Mpu

PEIICHNH 3aJa4

VYmenune ONICpUpOBATh IOHATHUAMU: HATYPAJIbHOC 4YHCIIO, LEJIO0C YHCIIO,
CTCIICHb C LECJIbIM IIOKa3aTCJICeM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHD C
palliOHAJIbHBIM IIOKAa3aTeJIEM, CTCICHBb C HeﬁCTBHTeHBHBIM IIOKa3aTejieM,
norapn(bM qucia, CHHYC, KOCHUHYC W TaHI'CHC HIPOU3BOJIBHOI'O 4YHCJIA,
OCTaTOK II0 MOAYJIH, PALMOHAJIIBHOC 4YHUCIIO, HPPALUOHAJIBHOC YHCIIO,
MHOJXCECTBAa HATYPAJIbHBIX, MNCJIbIX, PAlUOHAIBHBIX, JIEMCTBUTEIIBLHBIX
2 YUCCII; YMCHHUC HUCIIOJIb30BATh IIPU3HAKU NCIIUMOCTH, HauMEHBIITHI O6H_II/II71
ACIIUTECIIb M HaHUMMCHBIICC 06H_Iee KpaTHOC, aJI'OPpHUTM EBxnunaa IIpu
peHiCHUN 3a4a4; 3HAKOMCTBO C PAa3JIMYHBIMH NMO3UITHUOHHBIMU CHCTCMaMHU
CUHUCJICHUA; YMCHUC BBIIIOJIHATH BBIYUCIICHUC 3HAYECHUU U npeo6pa30BaHI/I;1
BLIpa)I(eHI/Iﬁ CO CTCIICHAMU U J'IOFapI/I(i)MaMI/I, HpeO6p330BaHI/I${ I[pO6HO-
palrOHAJIBHBIX BpraX(eHHﬁ; YMCHUC ONICpUpPOBATH TIOHATHUAMU

IoCICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI mnporpeccust, reoMeTprudccKad




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETpUYECKasi IPOTpeccus;
YMEHME 3a/aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHUCJIE C IIOMOLIBIO
PEKyppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (QopMa  3amucd  KOMIUICKCHBIX  YHCET
(reoMmeTpuyeckas, TpPUTOHOMETpUYECKAass U anredOpanyeckas), yMETh
IPOU3BOJIUTh ApU(PMETHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI UCIIOIb30BaHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBAThH
MNOHATHSAMM:  MaTpuua 2xX2  wu  3x3, onpeienuTenb  MaTpULBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHSAMH: PpPalMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTejabHble, CTENEHHBbIE, JOrapupMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHPOBATH
MOHATHSIMH: TOXIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMa YpPaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE peniaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C NOMOIIBIO pAa3IMYHBIX NPUEMOB; pEIIATH
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBl C IapaMeTpOM; IPUMEHSATH
YPaBHEHUsS, HEPAaBEHCTBA, MX CHCTEMBI UId DPELICHUS MaTEMaTHYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U peaibHON )KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIMSA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (QYHKIMM, HauOoJblIee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HEeNpepbIiBHAsA (YHKIIHS, aCHMOTOTHI rpaduka
(GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(¢u3nueckuif CMBICI TPOU3BOAHOM, MepBOOOpa3Has, ONpPEIeIEHHbII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIISATh  MPOU3BOJHBIE  CYMMBI, TPOU3BEICHMS, YACTHOTO U
KOMIIO3UIMHN (DYHKIUMH, HAaXOOUTh ypaBHEHHUE KacaTelbHOW K rpaduky
(GyHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIC DIEMEHTAPHBIX (YHKIIHIA;
YMEHHME WCIOIb30BaTh MPOU3ZBOJAHYIO JUIsI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HMCIOJB30BaHHEM allllapara MaTeMaTHYeCKOTro
aHallM3a; TPUMEHSTHh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIero
pelIeHUs] B MPUKIATHBIX, B TOM YHUCIE COLUATBbHO-?PKOHOMHUYECKUX H

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOJUTh IIIOIIaIn H 00BEMBI (bI/Ipr C IMOMOIIBIO




HUHTCTpalia; IMPUBOAUTL MNPUMCPbBI MATCMATUYCCKOIO MOJACIHUPOBAHUA C

noMoIkko quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMIo3ulusl (pyHKUMIA, JMHEWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMHU, OOpaTHBIE TPUTOHOMETpUYEeCcKHe (YyHKIHHU, TOKa3aTelbHAs W
norapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  HpeoOpa3oBaHuss  rpagukoB  (yHKIHWH,
WCTIONh30BaTh TPAQUKH JUTSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3ajad W3 APYruX YYeOHBIX NMPEIMETOB M 33734 U3 PealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
HCIIOJIb30BaTh CBOMCTBA U rpa@uku (YHKUMN Ui pelIeHUs ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJauyd pa3HbIX TUIIOB (B TOM YHUCIE Ha
MPOLIEHTHI, JOJM U YacTH, Ha JBWKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJOTH, 33Ja4id U3 00JIaCTH YIpPaBJICHUS JIMYHBIMU U CEMEMHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAXKEHHS, YpaBHEHMs, HEPaBEHCTBA M HX
CUCTEMBI II0 YCIOBHUIO 33/1a4M, HMCCIIEIOBATHh MOJYYEHHOE PEIICHUE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIHPOBATH
peanbHblEe CUTyallMd Ha S3bIKE MATEMAaTHKH; COCTaBJIATH BBIPAKEHMS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 3aJ]a4l, UCCIIEA0BATh
IOCTPOCHHBIE ~ MOJENM C  HCIHOJb30BAHUEM  ammapara  aiureopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBII pe3ylnbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJIblllee U HauMEHbIlIee 3HAYEHUS, pa3Max, AUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpPMAaIIMIO, MIPEICTABICHHYIO B TaOiuIax, Ha AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMOUIBI0 TabMUIl W JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE€ C NPUMEHEHUEM TpaPUuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpadUUIeCKH HCCIEA0BAaTh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'paMM paCCCUBAHUS U JIMHEHOMN perpeccun

YMeHHe OmnepupoBaTh MOHATUAMU: CIy4alHBIA OIBIT U CIIydalHOE

CO6LITI/Ie, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$[; YMCHUC BBIYUCIIATH




BEPOATHOCTh C MCIIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(bopMynBl CIOKEHHS W YMHOXKCHHS BEpOSATHOCTEH, (opMyiy MOJIHOM
BepoATHOCTH, Gopmyiny beprymnu, komOuHaTopHbIE (aKThl U (HOPMYIIBI;
OLICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUpPOBAThH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, pacIlpelielieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, JUCIEPCUS W CTaHAApTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIUH  paCIpeNeieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
WCIIOJIh30BaTh CBOWCTBA M3YyYCHHBIX PACTpEACICHUN Ul PEUIeHUs 3a/1ad;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJUTH TPHUMEPH TIPOSIBICHHUS 3aKOHA
OONBPIIMX YHCEN B TPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUSAX;, YMEHHE
OTIEPHPOBATH TMOHATHUSAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYCTAHUH,
YHCIO  TEpPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKACHUS IUIS PEHICHUs 3a]ad; OICHHBATh
BEPOSATHOCTH PEAThHBIX COOBITHH; COCTABIATH BEPOSATHOCTHYIO MOJETH U

MHTEPIPETUPOBATH MOJTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MHOHSTUAMM: TOYKa, MpsMasi, IIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeuMBaroLuecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HIpSIMBIMU,
yroil MeXAy MpsSMOW U TUIOCKOCTBIO, YroJl MEXAY IJIOCKOCTSIMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHE MEXAy HpPSIMBIMU,
paccTosiHUE MEXIY IJIOCKOCTSAMHU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/1a4 U3y4deHHbIe (DAKTHl U TEOPEMBbI INIAHUMETPUHU; YMEHHUE OLEHUBATh
pa3Mepsl OOBEKTOB OKPYKAIOIIET0 MHpPA; CTPOUTh MaTeMaTHYECKHe
MOJIETTM C TIOMOIIBIO TEOMETPUYECKHX NOHSATUA U BEJIWYUH, pPEIIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIIATbL (GUIypbl, 00BEM GUrypBHI,
MHOTOI'PAaHHMK, IPAaBUJIbHBII MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, mnapanienenurnes, Opu3Ma, NHpamMuia, (urypa U MOBEPXHOCTb
BpallleHHs], LMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTH NHPAMHJbl, MPHU3MBI, KOHyca, LMIUHIApA, 00BEM Kyoa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, Illapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHMs KOHYyCa M LMIUHAPA,

nmapaiyieJIbHbIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJIOCKOCTbD,




Kacaromasicsi cdepsl, LIWIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEUYEeHHUE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpALLEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C MIOMOLIBIO JIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSITEIHHO
(hopMynHpOBaTh OIpEaeNICHHs] U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M TMpPH3HAKAX TE€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OmnpoBepraTh MX; YMEHUE MPOBOJAUTH KiIacCUpUKauioo (GuUryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne onepupoBaTh TOHSATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOpPOT, TpeoOpa3zoBaHue M0A00MsS, TONOOHBIE (UTYPHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TMOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh TEOMETPHUECKIE OTHOIICHUS TIPH
pelIeHny 3alad; HaXOJWUTh TEOMETPHUYECKHE BEIHYUHBI (JUTMHA, YTOJI,
oAb, 00bEM) MpU pElIeHUH 33134 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 peallbHOW JKU3HHW, YMEHHE BBIYHCIATH T€OMETPHUYECKUE BEIUYHHEI
(nmuHa, yrom, Imomaab, OO0BEM, IUIOMIATL TMOBEPXHOCTH), HCIOJIB3YS
M3y4eHHbIe (OPMYNbl M METOJbl, B TOM YHCIIE: IUIOIIAJb MMOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUpaMubl, HpPU3Mbl, [UIHHIPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00bEMOB 1MOJ0OHBIX HUTYP

12

VYmenune OIICPHUPOBATL IIOHATHUAMHU: HIPAMOYIOJibHAad CUCTCMAa KOOPJAMUHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, pPa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJIIpHOC IIPOM3BCACHUC, BCEKTOPHOC IIPOU3BCACHHUC, VYIOoJdl MCKIAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ n KOOp,Z[I/IHaTHHﬁ MCTOJ

UL pEIICHUA TCOMETPUYCCKUX 3a/1a4 U 3aJia4 JPYTIux y‘le6HLIX npeamMETOB

13

YMeHue BBIOMPATh TOAXOISIIHA METOJI ISl PELISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKH B HU3YYEHUH NPUPOJHBIX U OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHMW; YMEHUE pACIO3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE MPUBOJAUTH IPUMEPHl MaTEMAaTHUECKUX

OTKPBITUHA POCCUICKON U MUPOBOU MaTeMAaTUYECKOW HAyKU




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
1.1 Harypanbsubie u niensie uyncna. [Ipu3Haky JeIMMOCTH HETbIX YUCE
12 Panmonaneapie  unciaa. OOBIKHOBEHHBIE U JICCATUYHBIC JPOOH, TPOIICHTHI,
' OEeCKOHEUYHbBIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTypalbHOUM creneHu. [leficTBus ¢ apudmernyeckumu
' KOPHSIMH HAaTYpaJIbHOU CTETIeHU
L4 Crenens ¢ 1ensIM nokaszarenaeMm. CTENeHb ¢ pallMOHAIbHBIM MoKa3aTeneM. CBolcTBa
' CTENIEHU
Ls CuHyCc, KOCHMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm uyucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JeiictButenbHple  4ucina. Apudmerndeckue omepanud ¢ JeHCTBUTEITbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBIIa OKPYIJICHUS, IPUKHUJIKA U OIICHKA
pe3ynbTaTa BIUMCICHUN
1.8 IIpeo6pa3oBaHue BHIPAKEHHIA
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 enbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppauuoHaibHble YpaBHEHUS
2.3 TpUroHOMETpUYECKHE YPABHEHHUS
24 [TokazarenbHbie U orapudMUIecKre ypaBHEHUS
2.5 Lenble u 1poOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPABEHCTBA
2.7 [TokazarenbHbIe U TorapupMUIecKre HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPABHEHU U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuiia cucTeMbl JMHEHHBIX ypaBHEeHUH. OnpeaenuTeb MaTPHIIbI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amanus ¢yHkuuu. I'padux ¢ynkumu. Bzanmuo oOpaTHbIE

> ¢bynkuuu. Yérneie n Heuétneie Gynkunu. [lepuoanueckue GyHKIHHA
OOnacte ompeneneHUuss W MHOXKECTBO 3HadeHud ¢yHkiuuu. Hymu ¢yHKImu.
30 [IpoMexxyTkl  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompinee W HauMEHbIIEe 3HAYCHHE
(GyHKIMU Ha TPOMEXKYTKE
13 CrenenHast (GyHKIUS C HATypajJbHBIM M ILEJbIM TOKazareneM. EE cBoiicTBa mu
. rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
3.4 TpuroHomerpuueckue GyHKIIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U rpaduKu
36 Touku paspbBa. AcumnTorsl rpaduxkoB QyHkuui. CpoiicTBa  (QyHKUUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocnemoBaTenILHOCTH, CIIOCOOBI 3aJJaHUS HOCIIEA0BATEILHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyiia CI0KHBIX MPOIIEHTOB
4 Havana maTemarnueckoro aHainsa
4.1 [IpousBonnas ¢pynkuuu. [IporsBoaHbIe 31eMEHTApHBIX (YHKIIHMA
[IpuMeHeHre MNPOW3BOJHOW K HCCIEAOBaHWIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJbIIero ¥ HauMEHbIEro 3HaYeHUs (YHKIUH Ha
OTpe3Ke
4.3 [TepBoobpasnas. MuTerpan
5 MHoKecTBa U JIOTHKA
5.1 MHoOK€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Oiisiepa — Benna
5.2 Jloruka
6 BeposTHOCTb M cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha IMIOCKOCTU
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 NOBEpXHOCTHU BpaIlleHUS
7.5 KoopauHaTs! 1 BEKTOPEI
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