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HOACHUTEJIBHASA 3AIIUCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTHUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOmiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil cTOpoHbl, GopMuUpyer
JIOTUYEeCKOe M aOCTPAaKTHOE MBIIUICHHE 00Yy4alolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI UHPOPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax JnaHHOro y4eOHOro Kypca oOydaromivecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOpbl M Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHECHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECCTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(DPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHUYeCKOro aHajdu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C TOMOILIBI0 MHAYKIMU U pacCykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILJICHUE.

B xoxe usywyenus yyeOHOro Kypca «Anrebpa ¥ Havaja MaTeMaTHYeCKOIrO
aHanu3a» oOydYarolluecs IMOJYy4YaroT HOBBIM OMNBIT PEIICHUS MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJIENIEN pealbHbIX CHUTYalUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJAE, HAyKe U HUCKYCCTBE, C
BBLAAIOLIMMHUCS MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00JaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcss KakK uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyIollell MPOJOJKUTENbHON  KOHUEHTpPAalMK BHUMAaHMUS,
CaMOCTOSITEIbHOCTH, AaKKypPaTHOCTH M  OTBETCTBEHHOCTHM 3a ITOJYyYECHHBIN
pe3yJibTar.

B ocHoBe MeTtonumkm oOydeHus anreOpe W HadajaM MaTeMaTHYECKOTO
aHaIH3a JISKUT JCSATEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
AHAJIN3a» BBIICJICHBI CIEIYIOMINE COACPKATEIBHO-METOANUECKUE TMHUM: «Huca
U BblUUCHeHUs», «DyHKIMU U rpadukny, «YpaBHEHUS U HEepaBeHCTBay», «Hauana
MAaTeMaTH4YeCKOro aHanusa», «MHoOxkecTBa 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
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM almapaTtoM, Y HUX IMOCIIE0BAaTEeIbHO GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENbh pealbHOU
CUTYaIlH, PUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHHUU y4eOHOTro Kypca, s
peIIeHUs] CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MAaTeMaTHIEeCKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOAMYECKasT TUHHS «Yucla U BBIYUCICHUS» 3aBepIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIIAX B CeOS MCIOIB30BAHUE PA3TMYHBIX
dopMm 3ammcu 4Ymcna, YMEHHE JeaTh NPUKUAKY, BBITONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTUYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXKECTBA HATYpPaJIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaxIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEMUPUYECKUEe 3aJa4d W OIepaliu: JeJICHHe HaIeJo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWMCTBA
paIMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPaIlii, a TaKKe
U3BJICUCHUE KOPHS HATypaIbHOW CTENEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociienoBaTeIbHOMY pPaCIIUPCHHIO Kpyra HUCIOJIB3YEMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX MPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 3a]ad
(GopmupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poylu B
MOCTPOEHUU MOJIEIEH peaJlbHOrO MHpa, IMIMPOKO HCHOJB3YIOTCS 0000IIeHHEe U
KOHKpETH3alHsl.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSIKEHUU BCETO
oOyueHUs Ha YpOBHE CpeIHEro oOmIero oOpa3oBaHUs, MOCKOJIbKY B KaKIOM
pasgene Ilporpammbl TMperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynpTaTe OOy4aromiMecs OBJAJACBAIOT PA3IUYHBIMU METOJAMHU  PEIICHHUS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTEeNbHBIX, JOrapupMUUECKUx U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEeHCTB M CHCTEM, a TakkKe 3ajad,
colepkammx mnapaMmerpsl. [lomydeHHbIE yMEHHMSI HIMPOKO HCHONB3YIOTCS MpH
UCCle0BaHNN (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,
WPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKXKE BBIPAKECHU,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga MPOUCXOAWUT  JajbHEWIIEe  pa3BUTUE  AITOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIJIEHUSI O0ydYaroImuxcs, (GOPMHUPYIOTCS HAaBBIKU JI€TyKTUBHBIX
paccykiaeHuidl, paboTbl ¢  CUMBOJbHBIMH  (opMamu,  IpeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. Aniredpa
npenjaraetr d(QQEeKTUBHbIE WHCTPYMEHTHI JUIsl pEUIeHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSAIHO JEMOHCTPUPYET CBOM BO3MOYXKHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JMHUA «DyHKIMM U TpaduKU» TECHO
NEPeIIeTaeTCsl ¢ JPYrUMU JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yduenue creneHHoi,
NoKa3aTeIbHOM, JIorapudMUUecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOMCTB
U rpaduKOB, UCMOJIb30BaHUE (DYHKIMI JUIsl perieHus 3a7ad U3 JAPYrux y4eOHbIX
IPEAMETOB U PEANBHON KM3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3Tom OGonbiioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIaMu 3aBUCHMOCTH MEXKIY
pa3sTUYHBIMA BETUYMHAMH, MCCIEIOBATh TOJNyYEHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHOU. Ero msydenue
CIIOCOOCTBYET  Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAaHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Hadanma maTeMaTHYEeCKOTO aHalIW3a» MO3BOJISET
CYIIECTBEHHO PACHIMPUTH KPYI KAK MaT€MaTHUYECKHUX, TaK U MPUKIAJHBIX 33/1ad4,
JOCTYNHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTDH
rpa@uku  CIOXKHBIX (YHKIUNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHWs, BBIYUCIATH IUIOMAnd (Guryp u oObEMBI TEJ, HAXOAUTH CKOPOCTH H
yCKOpeHHus IpoueccoB. JlaHHas coaep:kaTenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH IOCTPOCHUS MAaTEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4dllee pPENICHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHalln3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (POPMAIbHO-JIOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHIO YMEHHUH pACIIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HaIKT O



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

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SJIEMEHTHl TEOPHUM MHOXKECTB M MaTEeMaTHYeCKOWl JOruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJbHOU MaTeMaTUKHU
U TpeasiaraloT Haubosiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIOUIMN BCE pa3lelbl
MaTeMaTUKu H €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIe MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTH OOy4YaronmieMycss TMOHMMaTh TEOPETHUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTHKU U HUCMOJIb30BaTh €ro JUIsl BBIPAKECHHUS CBOMX MBICIEH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJEeIyeT MPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE ONPEACIEHHBIM
OpaBWiaM  [OCTPOEHUs  JOKa3aTeIbCTB.  3HAKOMCTBO €  DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTHYECKOTO MBIIUICHUS
o0Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KICHUS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbHIE IMPHU3BAHBI
CIoCcOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH pearbHbIX
CUTyalluid, WCCJIEAOBAHMUS D3THUX MOJIeNIed C TIOMOUIBIO afmapara ainredpbl H
MaTE€MAaTHYECKOTO aHalu3a, WHTEPIPETAlNU TOJYYEHHBIX Ppe3yJbTaToOB. Takue
3a/1aHus BILUIETEHBI B KAXbI U3 pa3/iesioB MIPOrpaMMBbl, IOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [lpu
pEUIEHNH  peaJbHBIX  MPAKTUYECKUX  3aJad4  OOydYarollhecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJeMy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B IMPOIecce U3YUEHUS BCEX TEM yueOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadajga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 yaca: B 10 kmacce — 136 vacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue Apodu. [lpumenenue npoOel ¥ MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIIe! 3HAHUN U PEAIbHOM KU3HU.

JlecTBuTenbHble uncia. PauvoHanbpHBIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHuCia U ero cBoiicTBa. [IpubamxEHHbIe BRIYUCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenp C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsmed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUs TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS TaHHBIX.

ApudmeTndeckuii KOpeHb HaTyPaJILHOM CTENEH! U €0 CBOMCTBA.

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

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsiTUUHbIE W HaTypalbHbIE
Jorapudmel.

CuHyc, KOCHHYC, TAHI€HC, KOTAHI€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
apKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHUs U ypaBHEHUs-cielncTBus. HepaBeHCTBO,
pelIeHrne HEpaBeHCTBA.

OcCHOBHBIE METOJBI PEIICHUS LEJbIX U APOOHO-PAMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOro4wiIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3dy. MHOrowiessl ¢  UEJIBIMH
kod(ppunmenramu. Teopema Buera.

[IpeoGpa3zoBaHys YUCIOBBIX BBIPAXKEHUH, COJIEPIKAIINX CTETICHU ¥ KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METOIbI pelIeHus
MPPALHOHAIBHBIX YPaBHECHUM.

IlokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS] MOKAa3aTEeIbHBIX
YPaBHEHHM.

[IpeoGpazoBaHre BEIPAKEHUIA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmudeckue YpPaBHEHUS. OcHoOBHbIE METOJIbI peleHus
norapuMUYECKUX YpaBHCHUH.

OcHOBHBIE TPUTOHOMETPUYECKUE bopmyIbL. [IpeobOpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHHUUW. Marpuua CUCTEMBbl JIMHENMHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCJICHHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DOCTPOCHHOM MOIEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEN pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHUe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 PA3JIMYHbIX OOJacTEe HAyKH W peaabHOU
KU3ZHU.

DYyHKIUHN U TPaPUKU

OyHKIMA, crnocodbl 3agaHus (QyHKUuU. B3auMHO o00paTHble (QYHKIMH.
Komnozunus ¢yukiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[IpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 Heu€THbIe GyHKUMU. [lepuoandeckue
dbyakuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHUsI PYHKIIUU Ha TIPOMEKYTKE.

Jluneiinasi, KBajapaTudHas W APOOHO-TUHEHHAs (YHKIUMU. DJIeMEHTapHOE
UCCJIEIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas GyHKIMs ¢ HATypaJdbHBIM U IENIBIM Moka3ateneMm. EE cBoiicTBa u
rpaduk. CpoiicTBa M rpadUK KOPHS N-OM CTENEeHM Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbIM [TOKA3aTEJIEM.

ITokazarenbHass U jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadHKH.
Hcnons3oBanue rpadukoB GyHKITUH IS PEIICHUS] YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OyHKIIMOHAJIBHBIE 3aBUCMMOCTH B pEANBHBIX IIPOLECCaX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHajamu3a

IlocnemoBaTeIbHOCTH, CHOCOOBI 3aJlaHMS IIOCIIEAOBATCIILHOCTEH. MeTon
MaTeMaTH4YECKOU VHJIYKIUH. MoOHOTOHHBIE 151 OTpaHUYECHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaT€MaTHYECKOIO aHAIN3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass u reomeTpuyeckas nmporpeccun. beckoneuno yoOwiBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T€OMETPHUUYECKOMN
MpOrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. lcnonb30BaHWE TPOTPECCHMU  JUIA  PELICHUS peajbHbIX  3a]1a4
MPUKJIAJIHOTO XapakTepa.



HenpepoiBubie ¢yHkiuu u ux cBoidctBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB @yHkiui. CBoilcTBa (YyHKUMN HENpephIBHBIX Ha oOTpe3ke. Merton
MHTEPBAJIOB Ul PEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

IlepBas u BTOpas npousBojHble GpyHKIMKU. OnpeneneHue, reoMeTpUuIeCKuil u
(u3nUecKuii CMbICT NPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy (HyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (PYHKIUH. [IpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.

MHosxecTBa U JIOTMKA

MHoxecTBO, oOlepalMyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHE TEOPETHKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELIEHUM 3a1ad U3 APYIUx
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUIIBHBIC YPABHEHUS.

11 KIIACC

Yucia v BbIYMCICHUS

Harypanbhbie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
guces, HauOospmui ol nenurens (ganee — HOJl) m HamMeHsblee ooiee
kpatHoe (nanee — HOK), ocratkoB o mojyinto, anroputMa EBkinnia s pemenus
3a/1a4 B LEJIBIX YHCIIAX.

Kowmmnekcubie wucna. AnreOpanyeckass W TpPUTOHOMETpHUEcKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHca. ApHU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHn u3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PeIIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

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

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHH C  TIOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHre TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OcCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAaJIbHbIX,
UppAIMOHAITBHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajad W3 Pa3JuuHbIX 00JacTell HAYKM U peaabHOU
KU3HU, UHTEPIPETALU MOTYyYEHHBIX PE3YIbTATOB.

DyHKUUM U TPaPUKu

I'paduk kommoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJAMHATHOM MIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/]IbI peLIEHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJad M3 JAPYTUX YUYEOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHaJiu3a

[IpumeHeHue MpoU3BOJAHON K MCCIENOBaHHIO (YHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero UM HAaMMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpumeHnenne NPOU3BOIHON JUIsi HAXOXKJEHHUS HAWIYYIIero penieHus B
NPUKJIAIHBIX 3a7a4yax, Ui OINpeesIeHHs CKOPOCTH M YCKOpEHHUs Ipoiiecca,
3a1aHHOTO (HOPMYJION MK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBO0Opa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHkimil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UMHTETpaa. Brruucienue
onpenenéHHoro uHTerpana mo popmyie Hetorona-JleiOnmua.

[Ipumenenue wHTErpana s HAXOXKACHHUS IUIOMIAACH IUJIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuii nuddepeHIHAIBHBIX YpaBHEHUN. MaremaTudeckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TOMOIIbI0 U] PepeHIHaTbHBIX
YPaBHEHHU.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJAYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

1) rpa:x1aHCKOTO BOCIIMTAHUS:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  oOIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICCTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSAMU U Ha3HAYEHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON T'PAXKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHUCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITIUTAHUSA

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Haponaa, CHOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO0 IMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTWKEHUH HAayKW U JICSITEIbHOCTBIO YUYE€HOTO, OCO3HAHHUE
JUYHOTO BKJIa/ia B TIOCTPOCHHUE YCTOWYHUBOTO OY/IYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAsg AICTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ]a4, PEIICHUH, PacCCyKICHHH, BOCTIPUUMYHBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnueckoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSATh MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOro 1 6€30MacHOro 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THTaHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIbIXa, PETYIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHUS

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepaM  NpodEeCCHOHANBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha TMPOTSKEHUU BCEUM KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaITpaBJIECHHOCTH;

7) 3KOJIOTUY€eCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX TPOIIECCOB Ha COCTOSTHUE MPHUPOJHONU U COLMAIBHOU
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenpl, IMIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeIOBEHYECKOH ESITeNIbHOCTH, ATAloB €&
Pa3BUTHA M 3HAYMMOCTH JUIsI Pa3BUTHS [MBWIM3AIMH, OBJIAJCHUE SI3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIO0BATEIBCKYIO JICSATEIBHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHSTHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUS JIJIsi 0000IICHHS M CPAaBHEHHUSI, KPUTEPUU TIPOBOJUMOTO aHAJIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIIATEIbHBIE, CIMHIYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOJACHUIX W YTBEPXKICHUSX, Tpejaratb KpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTENW U IPOTUBOPEUYNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSITENILHO J10Ka3aTeNIbCTBA MATEMATUUYECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss ydyeOHOM 3anauu  (CpaBHHMBATh HECKOJIBKO
BAPUAHTOB  PEILICHUS, BbIOMpaTh  Hauboiee  MOAXOASAUMH C  y4€ToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCkue 1eiCTBHA:

MCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TMIOTE3Y, apryMEHTHPOBATH
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSATEILHO (POPMYIHPOBaTH O000OIIEHUS M BBIBOJBI MO pPE3yJibTaTaM
OpPOBENEHHOTO  HAONIOJEHUs, KCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATh MHGOPMALMIO PA3IUYHBIX BHUJIOB U
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyeCKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IelCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMH U
IEJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yIbTarT;

B X0j/ic OOCYXXJIEHHUS 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXKTaeMOMl TEMBbI,
mpoOJIeMBl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIICHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXHMBaTh Pa3jWyMde€ U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh PA3HOTIACHS, CBOM BO3PAKCHHS;

MPEJICTABISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeI0OBaHNUs,
MIPOCKTa, CaMOCTOSITEIBLHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1a4
Mpe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4yH, BEIOUPATh CIIOCOO PEIIeHUs C
yu4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX JIEUCTBUI U MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HMKHYTH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITETILCTB, IaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILIGHWBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUYNHBI
JTOCTH)KCHUS WU HEJOCTHIKCHUS PE3yJIbTATOB JEATEIFHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH IeJIb COBMECTHOM
JEeSTENbHOCTH, TUIAHUPOBATh OPraHU3aIMIi0 COBMECTHOM pabOThl, pacrpeneisiTh
BUIBl paboOT, JOroBapuBaThbCs, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXaeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCHCTBUS C APYTUMHU YJIeHAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEIMETHBIE PE3YJIBTATbBI

K konmy obOydenuss B 10 kjacce oOyd4arouIuiicss MOJTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJbTAaThl TIO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHYECKOTO aHAIIU3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTHI, HWPPAMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHAIILHBIX U IEHCTBUTEIBHBIX YUCEN, MOAYJb JCHCTBUTEIHHOTO YUCIIA,;

NPUMEHSATh JIpOOM M TPOIEHTHI IS PEIMICHHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOU KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUNCICHUH;



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

CBOOOJHO OINEPUPOBATH MOHATHEM: APU(PMETHUECKUI KOPEHb HATypalbHOU
CTEICHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAl[MOHATILHBIM MOKAa3aTeJIeM;

CBOOOJHO ONEpPUPOBATHh MOHATUAMM: JIOrapu(d™ uwKcia, AECATHUYHBIE H
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCUHYC U apKTaHT€HC YHCIOBOTO
apryMeHTa.

YpaBHEHUsI M HEPABEHCTBA:

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

OPUMEHSTh PA3IMYHbIE METOJbl PpEHICHUS palUOHAIBHBIX M JIPOOHO-
palMOHANBHBIX YPABHEHMM, MPUMEHSITh METOJ HWHTEPBAJIIOB A PELICHUS
HEPaBEHCTB;

CBOOOJTHO OIEpPUPOBATH MOHSATUSAMH: MHOTOUYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C MeJbIMH KO3(P(UIMEHTaMH, KOPHU MHOrOYJICHA, NPUMEHSTH
JI€JICHHME MHOTOYJIEHa HAa MHOT'OWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISL pELLICHUs 3a1a4;

CBOOOJHO OMNEpUPOBaTh TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUNA CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUS CHUCTEMBl JIMHEUMHBIX YpPAaBHECHUHU,
MOJEIMPOBATh PEAJbHbIE CUTYallMU C IIOMOIIBI0 CUCTEMBI JIMHEMHBIX YPaBHECHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MAaTpHIl U OIPEACIUTENEH,
MHTEPIPETUPOBATD ITOIYy4YECHHBIA pE3yJIbTaT;

UCIIOJI30BAaTh CBOMCTBA JEUCTBUM C KOPHSAMU JJIsi IpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NTPEOOPA30BAHUS YUCIOBBIX BBIPAXKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

HCMOJIb30BaTh CBOKWCTBA norapudmoB JUISL npeoOpa3oBaHus
aorapu()MUUYECKUX BBHIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHATUSAMU: HppAIMOHATbHBIC, MOKa3aTelIbHbIE U
JorapuMUUECKUEe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PAaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI sl TIpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII;

CBOOOZIHO OMEpUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYNBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJICIMPOBATh pEajbHBbIE CHTYallMd Ha S3bIKE aireOpbl, COCTaBISThH
BBIPQXKCHHS, YpPaBHEHHsS, HEPAaBEHCTBA IO YCJIOBUIO 3ajadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNN C MCIIOJIb30BaHMEM afapara aireOpsi.

DYyHKIUHA U TPAaPUKU:

CBOOO/IHO OTEPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (GYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB HYHKIHI;

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

CBOOOJIHO OINEpPUPOBATh TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
nepruondeckue QyHKIIH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMBI (YHKIIUM, HauOoJblllee W HaWMEHbIIee 3HAYCHHE (YHKIMHA Ha
IPOMEXKYTKE;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CTeNIEHHAs! (DYHKIUS C HATYpPaJIbHBIM U
[EJBIM TOKa3aTeseM, TpauK CTENneHHONW (QYHKIMU C HATYpPaJIbHBIM M IEJIBIM
nokasaresneM, rpaduK KOPHS N-OM CTENeHW Kak (YHKIMH OOpAaTHOM CTENEeHH C
HaTypaJIbHBIM MOKa3aTeJIeM;

ONEepUPOBATh TOHATHSAMU: JUHEHHAs, KBaJpaThyHash U JPOOHO-JIMHEHHAS
(GYHKIIUH, BBITIOTHATD AJIEMEHTAPHOE MCCIIEIOBAHNE U TTOCTPOCHUE X IPAPHUKOB;

CBOOOJTHO ONEPHPOBATH MOHATHAMU: TIOKa3aTellbHas W JorapupmMuyeckas
GbyHKIMM, WX CBOWCTBA U TpaduKH, HCIOIB30BaTh MX TpadUKU [JIs pPEHICHUS
YpPaBHEHHM;

CBOOO/IHO OMNEpUPOBATh TOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeeseHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pEeUIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U pealbHOMN
’KU3HU, BBIpAKaTh (OPMYyJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEpUPOBATH MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIoIIasi reOMETpUIECcKasi IPOrpeccHsi, TMHEUHBIN U
HKCMOHEHLIUAIBHBIA POCT, (OpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

MCIIONIb30BaTh MNPOTPECCHH ISl PELICHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIE0BATENBHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIENOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUA MATEMATHYECKOTO aHalu3a KakKk aHaJlInsa
OECKOHEUYHO MaJbIX;

CBOOOJTHO OINEpPUPOBATHh TMOHATUAMH: HENPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKINU;

CBOOOJHO OINEPUPOBATH MOHATHEM: (YHKLHUSA, HENpEpbIBHAs Ha OTpPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJi pelIeHuUs 3a/1ay;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISATH NPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO U KOMIIO3UILIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3NYECKHM CMBICH MPOU3BOAHON s
peuieHus 3aaad.

MHo:xecTBa U JIOTMKA:

CBOOOJHO  OMNEpUPOBATh  IMOHATUAMH: MHOXECTBO, ONEpalMK  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OINEPUPOBATH MOHSTUSMHU: OIpEICICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KA3aTeIbCTBO, PABHOCHIIBHbBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOywyenuss B 11 kjacce 0Oy4arouiuiicss MOJYYUT CIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTIEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Airedpa u Hayaia MaTEMaTUYECKOTO aHAJIU3a»:

Yucia 1 BBIYUCJICHUSA:

CBOOOJHO OMEpUpPOBATH TOHATUAMH: HATypaJbHOE M I1EJI0e YHCIIO,
MHO>KECTBA HATypaJbHBIX M LEJNBIX YHMCEJ, MCIOJIb30BaTh NPHU3HAKU JIEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4MCeNn sl PEIIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CcBOOOIHO OMNEpUpPOBaTh MOHATHEM OCTAaTKa IO MOMAYNIO, 3alHiChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO OMEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCEeJ, MPEACTaBIATh KOMIUIEKCHBIE YHCIIa B alreOpandyeckod u
TPUTOHOMETPUYECKON (opMe, BBHIOTHATH apU(PMETHUECKUE ONEpaluyd C HUMU U
n300paxkaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



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

OCYHIECTBIIITh OTOOp KOPHEH TMpU pPEHICHUW TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSITh  HEO0OXOoauMble  (OpMYJbl ISl PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHEHUI U HEPABEHCTB,;

pelarthb palMOHABHEIE, MppallOHAIbHEIE, MoKasaTeJbHEIE,
norapumMuyeckue W  TPUTOHOMETPUYECKHE YpPaBHEHHS W  HEPABEHCTBA,
cojepKalMe MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METObI JIJIsl PEIICHHS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 C apaMeTpamu;

MOJCIMPOBATh peaJibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPAXKCHMS, YPAaBHEHUsI, HEPABEHCTBA M HUX CHCTEMBI 110 YCJIOBHIO 3aJayH,
UCCJICIOBAaTh IIOCTPOCHHBIE MOJICNIM C WCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMK (YHKIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAHUS U CBOMCTB KOMIIO3UIIUH JIBYX (DYHKITHIA,

CTPOUTH TEOMETpHYECKHEe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TOHATUAMHU: TpadUKA TPUTOHOMETPUUIECKUX
dynKImi;

NPUMEHATh (PYHKIIMU [ MOJICIMPOBAHUS M MCCJICIOBAHUS peabHBIX
MPOLIECCOB.

Hauaja MmareMaTH4eCcKOIro aHaJIu3a:

WCITOJIH30BaTh MPOU3BOIHYIO JIJII UCCIEO0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaXOJUTh HauOOJIbIIIEE M HAMMEHbBIIIee 3HAaUCHUS (YHKIIMU HETPEPHIBHON Ha
OTPE3KE;

HCTOJIb30BAaTh MPOU3BOAHYIO JJISI HAXOXKJACHHUS HAWIYYIIETO PEIICHHUS B
NPUKJIAIHBIX, B TOM YHCJIE€ COLUHAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OmNpeAeICHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIoN Wiu
rpauKoMm;



CBOOOJHO ONEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIM
UHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MAaTEMAaTHUYECKOM MOJECIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBbIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapaxkrepa, CpeACTBAMA MaTEMAaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE

Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)

n/n NPOrpamMmbIl Bcero Kontponbupie | [lpaxtirieckire o0pa3oBaTe/bHbIE

padoThI padoTsbI
pecypcsl

| Oynkuuu U rpapuku. CrenenHas QyHKIUS ¢ 1 | 0 Sxnace, Pemry EI'O,
IICIBIM ITOKa3aTeeM OUIIN, POII
MHOk€ecTBO JNENCTBUTEIbHBIX YHCE.

) MHorounensl. PannoHanbHble ypaBHEHHS U 24 1 0 A xnacc, Pemry EI'D
HEPABEHCTBA. Cucrembl JIMHEWHBIX OUIIN, POIII
YpaBHEHUU

3 Apudmernueckuif KOpeHb n-OM CTENEHH. 15 | 0 SAxnacc. Pemry EI'D,
HppaunonanbHble ypaBHEHUS OUIIN, POIII.

4 [TokazarenvHas ¢ynknus. [lokazarenbHbie 10 | 0 SAxmacc. Pemy EI'D,
YpaBHEHUSA OUIIN, POIII.

5 Jlorapudpmuueckas GbyHKIIHSA. 18 | 0 SAxnacc. Pemry EI'D,
JlorapudmMuueckue ypaBHECHUS OUIIN, POIII.

6 Tpuronomerpuyeckue BBIPAKEHUS u 2 | 0 SAxnacc. Pemy EI'D,
YpaBHEHUS OUIIN, POIII.

Sxnacc. Pemy EI'O,

7 [TocnenoBarenbHOCTH U IPOTPECCUH 10 1 0 OUITH, PALLL

SAxnacc. Pemy EI'O,

8 HenpepriBubie ¢pyukiuu. [IpousBoanas 20 1 0 OUITH, PALLL

9 [ToBTOpeHue, 000OIIEHNE, CHUCTEeMATHU3AIUS 5 1 0 Sknacc. Pemy EI'D,
3HAHUI OUIIN, POIIL.

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 9 0




11 KUIACC

KoanuyectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
| UccnenoBanne  QyHKUMH € MOMOIIBIO ” | 0 Sxnacc. Pemry EI'O,
MIPOU3BOTHOM OUIIA, POILIL.
SAxnacc. Pemry EI'3,
2 [lepBooOpa3Has 1 UHTETpa 12 1 0 OUIIH, PAILLL
I'padukn Tpuronomerpuueckux (GyHKIHI. SAxnacc. Pemry EI'D,
3 14 1 0
TpuroHomeTpuyeckre HEpaBeHCTBA OUIIN, POII.
4 Hppanmonansusle, MIOKa3aTeJIbHbIE " 24 1 0 SAxnacc. Pemry EI'D,
norapuMuvecKue HepaBeHCTBA OUIIN, POIII.
SAxmacc. Pemy EI'D,
5 KommuiekcHele uncna 10 1 0 OUIIH, POILL
SAxmacc. Pemy EI'D,
6 HarypanbHble u 1ienbie yncina 10 1 0 OUIIH, POILIL
, Cucrempl palMOHAIBHBIX, I/IppaHgOHaJIeBHBIX \ 1 ) Slxnace. Pemy EID,
HOKaSaTCJ'IjaHBIX " Jorapu(pMUIECKUX OUIIH, PILL
YPaBHEHUNI
Sxnacc. Pemy EI'O,
8 16 1 0
3ajauu ¢ napaMeTrpamu GUITI, PILLL
9 [ToBTOpeHue, 00OOIICHHE, CHCTEeMaTH3ALUS 16 ) 0 Sknacc. Pemy EI'D,
3HAHUI OUIIN, POIIL.
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Komrpoaeuie | Hpakririeckue u3yueHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI pecypest

| MHO0XecTBO, Onepaluu HajJ MHOKECTBaAaMH U |

HX CBOMCTBA
2 Huarpammsl Ditepa-Benna 1
3 [IpuMeHeHne  TEOPETUKO-MHOKECTBEHHOTO 1

ammapata Jjisl peleHus 3a1a49

Pammmonaneueie uncia. OOBIKHOBEHHBIE U
4 JNECATUYHBIE npobu, MIPOLIEHTHI, 1

OCCKOHEYHBIC MTEPUONUECKHIE TPOOH

Pammmonaneueie unciia. OOBIKHOBEHHBIE U
5 ECATUYHBIE npoow, MIPOIICHTHI, 1

OCCKOHEYHBIC MTEPHUONUECKHIE TPOOH
6 [Ipumenenne napoOeli M TPOLEHTOB IS 1

pelieHus MPUKIAIHBIX 3a7a4
7 [IpuMenenne ApoOEi W MPOIEHTOB  JUIS 1

penieHus MPUKIAIHBIX 3a7a4
g JlelicTBUTENbHBIC YHCla. PanuoHanbHBIC U |

HppaMOHAJIbHBIE YHCIIA
9 ApudmMernueckue oTieparuu c |

JCUCTBUTEIHHBIMH YHCIaMU
10 Mopayns JEHCTBUTENBHOTO YHCIA M €ro 1

CBOICTBA
11 [TpubnuxEéHHbIE  BBIYMCIEHHS,  IpaBUiIa 1




OKpYTJICHHS, IPUKHUJIKA U OLIEHKA pe3yJbTara
BBIUMCIIEHUN

OcHoBHEIC MCTOABI PCHICHUSA LECJIbIX U

12 | npoOHO-paIOHAIBHBIX ypaBHEHUI u
HEPaBEHCTB
OCHOBHBIE METOJIBI PEIICHUS LENbIX |
13 JTPOOHO-PAIIMOHATIEHBIX ypaBHEHU I u
HEPaBEHCTB
OCHOBHBIE METOJIbI PEHICHUS MLENTbIX |
14 JIPOOHO-PAIMOHANIBHBIX YpaBHEHUI 51
HEPaBEHCTB
MHoOrounensl OT OJHOM  MEPEMEHHOM.
15 Jleneane MHOTrO4YJieHa Ha MHOTOYICH C
octatkom. Teopema bezy
16 MHorouseHsl ¢ MHeNbIMUA KodhduimeHTamu.
Teopema Buera
17 Pemenue cucteM TMHEMHBIX YpaBHEHHI
18 Pemenue cucteM JTMHEMHBIX YpaBHEHUI
Marpuna cuctembl JMHEHMHBIX YpaBHEHHIA.
19 Onpenenurens MAaTPHUIIBI 2%2, €ero
T€OMETPUYECKUA  CMBICII U CBOMCTBA;
BBIYHCIICHUE €r0 3HAUCHUS
Onpenenurens MaTpPHIIbI 2X2, ero
20 FeOMETPUYECKU  CMBICT U CBOMCTBA;
BBIYMCIIEHUE €r0 3HAYEHUs
)1 [IpuMeHeHnne omnpenenurens A penieHus
CUCTEMBI JIMHENHBIX YPaBHEHUH
22 Pemrenne npukiagHbIX 3a7ad ¢ MOMOIIBIO




CUCTEMBI JIMHEWHBIX YPABHEHUN

Pemenne MNPUKJIAAHBIX 3aJa4 € ITOMOIIbIO

23 CUCTEMBI JINHEWHBIX YPABHEHUI
KontponeHast ~ pabora:  "PamumonanbHbie

24 ypaBHEeHuss U  HepaBeHcTBa.  Cucremsl
JIMHENHBIX ypaBHEHUN"
OyHKIUA, CMocoObl 3amaHus  (QYHKIHH.

25 B3aumuo oOpatHbie ¢yHkunu. Kommosunus
byHKIIMNA

26 I'pacduk GbyHKIUH. DJIeMEHTapHBbIE
npeoOpa3oBaHusl rpa@UKOB QYHKINN
Ob6nacTs  ompeneneHuss W MHOXKECTBO

27 3HaueHud  ¢yHkumu. Hymm  Qynkuumm.
IIpoMexxyTKH 3HAaK TOCTOSTHCTBA
Yérublie 51 HEYETHBIE (GYHKITUN.

28 [Tepuognueckne  pynkmuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKITUH
MakcuMymMbl M MUHMMYMbl  (DyHKIMH.

29 HaubGonpmiee u HauMeHblliee 3HAUYCHUE
(GYHKLMHU Ha IPOMEXYTKE

30 JluneliHasi, KBaJgpaTU4Has U  JIPOOHO-
nuHeitHas GyHKIUU

31 DJeMeHTapHOe MCCIEOBAHUE U MOCTPOEHHE
rpadukoB 3TuX QyHKIUN

3 DNEeMEHTapHOE UCCIIEOBAHUE U NIOCTPOCHUE
rpaduKoB 3TUX QYHKLIUH

3 Crenenp ¢ uenbiM MnokaszareneM. bunom

Hrrotona




Cremnenp ¢ LICIBIM IIOKazaTreiaeM. buHOM

34 Herorona

35 Crenennass (QyHKOUST C HATypaJbHBIM U
nenbiM nmokaszarenem. E€ cBoiicTBa u rpaduk

36 KonTtponsHas padora: "Crenennas GpyHKIus.
E€ cBoiictBa u rpaduk”

37 Apudmernueckuil  KOpeHb  HaTypaJbHOMU
CTEIIEHU U €r0 CBOMCTBA

33 Apudmernueckuii  KOpeHb  HaTypaJbHOM
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHusi YHUCIOBBIX  BBIPAKECHUH,
COJIepKalluX CTENEeHH U KOPHU

40 [IpeoOpa3oBaHusi YHUCIOBBIX  BBIPAKECHUMH,
COJZIepKalIuX CTEIICHU U KOPHU

A1 [IpeoOpazoBaHusi YHUCIIOBBIX  BBIPAKCHUH,
COJZIEpKalUX CTEIICHU U KOPHH
WppannonansHeie  ypaBHeHHs. (OCHOBHbBIE

42 METO/IbI peleHus HMppaloOHaIbHbIX
ypaBHEHUH
WppannonansHeie  ypaBHeHHs. (OCHOBHbBIE

43 METO/IbI peleHus UPPaLMOHATIBHBIX
ypaBHEHUH
Wppannonansueie  ypaBHeHHs. (OCHOBHbBIE

44 METO/IbI pelIeHus UPPaLMOHATIBHBIX
yYpaBHEHUH

45 PaBHOCMIIBHBIE  mEpexoAsl B PEIICHUU
UpPpalMOHAIIbHBIX YPABHEHUM

46 PaBHOCMIIBHBIE  TEpexoAsl B PEIICHUNU




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIBHBIE  IIEpexObl B  pELICHUU

47 HppalMOHAIIbHBIX YPaBHEHUM

43 PaBHOCMIIbHBIE — TIEpexoJpl B pEIICHUHU
HppalMOHAIIbHBIX YPAaBHEHUM
CpoiicTBa U rpaduK KOpHS N-Oi CTENEHU Kak

49 (dbyHKIIMM 0OpaTHOM CTENEHU C HATypaTbHBIM
oKasarejaemM
CpoiicTBa 1 rpaduK KOpHS N-Oi CTENEHU Kak

50 (GbyHKIIMM 0OpaTHOM CTENIEHU C HATypaTbHBIM
roKasaresemM
KonTtponsnas pabora: "CoiicTBa U rpaduk

51 KOpHA n-ol creneHu. HppanuoHaibHble
ypaBHEHUS"

5 CreneHb C palMOHAIbHBIM TOKa3aTeNeM U e
CBOMCTBa

53 CreneHpb C pallMOHaIbHBIM TIOKa3aTeNeM U e
CBOMCTBA

54 CreneHb C pallMOHAJIBHBIM IIOKa3aTeNleM U e
CBOMCTBA

55 [lokazatenbHast (yHKuus, e€ cBOiicTBa H
rpaduk

56 Hcnons3oBanue rpaduxa QyHKIMH Ui
peleHus ypaBHeHUH

57 Hcnons3oBanune rpaduxka QyHKIMH Ui
pelIeHNs ypaBHEHUIN

53 IloxazarenpHple  ypaBHeHMs.  OCHOBHBIE

MCTOObI peUICHUA MIOKa3aTCJIBbHBIX




YpaBHEHUI

[Tokazarenbubie  ypaBHeHUs.  OCHOBHBIE

59 METO/1bI pelieHus [I0Ka3aTeIbHbIX 1
YpaBHEHUU
[TokazarenbHbie  ypaBHeHUs.  OCHOBHBIE

60 | meTonbl pelieHus [IOKAa3aTeIbHbIX 1
YpaBHEHUU

61 Kontponsnast  pabGota:  "llokasarenpHas |
¢ynknus. [lokasaTenbHble ypaBHeHUS"

62 | Jlorapudm yucna. CoiicTa Jorapudpma 1

63 Jlorapudm uucna. CoiicTBa orapupma 1

64 | Jlorapudm yucna. CoiicTa Jorapudpma 1

65 JlecsiTuuHble U HATYpaJbHbIE TOTApU(MBI 1

66 JlecsaTHYHBIC W HATYypaTbHBIE JTOTAPU(MBI 1

67 [IpeoOpazoBaHue BBIPAKECHHM, COIEpIKAIINX |
sorapudmsl

68 [IpeoOpa3oBaHue BBIpaKEHUH, coIepKaIlUX |
sorapudmbl

69 [IpeoOpa3oBaHue BBIpaKEHUH, coIepKaIlUX |
sorapudmsl

70 Jlorapupmuueckas pyHkuus, e€ cBoicTBa U |
rpaduk

71 Jlorapudpmuueckas GyHkuus, e€ cBOMCTBA U |
rpaduk

7 Hcnonw3oBanue rpaduxa QyHKIMH Ui |
peleHus ypaBHeHUH

73 Hcnons3oBanue rpaduka QyHKIMH Ui 1




peuieHus ypaBHEHU I

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIC

74 METO /bl peleHus JorapupMuyecKux
YpaBHEHUU
Jlorapudmuueckue ypaBHeHHS. (OCHOBHBIC

75 METO /bl peleHus JorapupMuIecKux
YpaBHEHUU
Jlorapudmuueckue ypaBHeHUs. (OCHOBHBIE

76 METO /bl pelieHus JorapupMuuecKux
YpaBHEHUU

77 PaBHOCMIIBHBIE — Tepexoibl B pEIIeHUU
Jorapu(PMUIECKUX ypaBHEHUN

73 PaBHOCMIIBHBIE — Tepexoibl B pEIIeHUU
Jorapu(MUUECKUX ypaBHEHHM

79 Kontponpaas pabota: "Jlorapudmuaeckas
¢dbynaknus. Jlorapudpmudeckue ypasaeHus"

20 CuHyc, KOCHUHYC, TaHI€HC M KOTaHI€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHUHYC, TaHI€HC U KOTaHI€HC
YHICIIOBOTO apryMeHTa

2 ApKCUHYC, AapKKOCHMHYC Y  apKTaHI'€HC
YHCIIOBOTO apryMeHTa

23 ApKCUHYC, AapKKOCHMHYC Y  apKTaHI'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKPYKHOCTB,

84 OTIpEIcIIEHUE TPUTOHOMETPUUECKUX
(GYHKIUI YUCIOBOTO apryMeHTa

85 Tpuronomerpuueckas OKPY’KHOCTB,




oIpeaeseHne TPUTOHOMETPHUUYECKHIX
(yHKIUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

90 [IpeoGpa3oBanue TPUTOHOMETPUUECKUX |
BBIPAKECHUI

91 [IpeoGpa3oBanue TPUTOHOMETPUUECKUX 1
BBIpKEHUI

9 [IpeoGpa3zoBanue TPUTOHOMETPUUECKUX 1
BBIpOKEHUI

23 [IpeoGpaszoBanue TPUTOHOMETPUUECKUX 1
BBIPAKECHUUN

94 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

95 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

96 Peurenne TpuroHoMeTpUYECKUX YpaBHEHUN 1

97 Peurenne TpuroHOMeTpUYECKUX YpaBHEHUI 1

98 Peurenne TpuroHoMeTpUYECKUX YpaBHEHUN 1

99 Pelienne TpuroHoMeTpUYECKUX YpaBHEHUN 1

100 | PemieHue TpUroHOMETPUUYECKUX YPABHEHUI 1
KoutponsHas pabora:

101 | "Tpuronomerpuueckue BBIPKECHUS u 1
TPUTOHOMETPUYECKUE YPAaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI  3aJaHUsA

102 | mocnenoBaTenbHOCTEM. Meron 1

MaTeMaTHYECKOH HHAYKIIUU




MoOHOTOHHBIC u OTpaHNYCHHBIC

103 | nocnenoBarensHOocTH.  McTtopus — anamusa
0ECKOHEYHO MaJTbIX

104 | Apudmerndeckas mporpeccus

105 | 'eomerpuueckas mporpeccust

106 beckoneuHo yObIBaromass TreoMeTpUuecKas
nporpeccust

107 Cymma OECKOHEYHO yOBIBatomIei
reOMETPUUECKON IIPOTPECCUH

108 JIMHEeWHBII W SKCIOHEHIMAJIbHBIA  POCT.
Yucno e. DopMyina CIOKHBIX MPOIIEHTOB

10 JIuHENHBII W OKCIIOHEHIHAIBHBIA  POCT.

? Yucno e. PopMyia CI0KHBIX IPOLEHTOB

110 Hcnonb3oBaHue mporpeccuu Mjsl pelieHus
peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonTtponsras padora: "[locnenoBarenbHoCTH
U nporpeccun”

112 | HenpepbiBHBIE GYHKIIMU U UX CBOMCTBA

113 Touka paspeiBa. AcUMNOTOTH TpapUKOB
byHKIMHA

114 CpoiictBa  ¢GyHKUMN  HENpEephIBHBIX  HA
OTpe3Ke

115 CpoiictBa  ¢GyHKUMN  HENpEephIBHBIX  HA
OTpe3Ke

116 Meton UHTEPBAJIOB Ui peleHns
HEPABEHCTB

117 Meton UHTEPBAJIOB Ui peleHns

HCEPaBCHCTB




MGTOI[ HUHTCPBAJIOB JUIA peicHuA

118
HEPABEHCTB

119 [IpumeHenne CBOMCTB HEINPEPBIBHBIX
GYHKIMH 1S pereHus 3a1a4

120 [Ipumenenune CBOMCTB HEINIPEPBIBHBIX
GYHKIMH 1S pereHus 3a1a4

121 | IlepBas u BTOpasi NpOU3BOAHbBIE PYHKLINU

122 Ompenenenue, TEOMETPUYECKUH  CMBICT
MPOU3BOJHOMN

123 Omnpenenenue, bu3uIecKuit CMBICIT
MPOU3BOJHO M

124 VYpaBHeHHe ~ KacareapHOM K rpaduky
byHKIIIN

125 VYpaBHeHHe  KacaredbHOW K  rpaduky
byHKIIN

126 | IlpousBoaHBIC AIEMEHTAPHBIX (PYHKITHI

127 | IlpousBoaHBIC AIEMEHTAPHBIX (PYHKITHI

128 [IpousBoanas CYMMBHI, MIPOU3BEICHUS,
YaCTHOTO U KOMIO3UINU QYHKIUI

129 [IpousBoanas CYMMBHI, MIPOU3BEICHUS,
YaCTHOTO U KOMIO3UIHNH (DYHKIUI

130 [IpousBoaHas CYMMEBHI, MIPOU3BEICHUS,
YaCTHOTO U KOMIO3UIINH (DYHKIUI

131 | KonTponbHas pabota: "[IpousBognas”

132 [ToBTOpenue, 06001IeHNE, CcHUCTEMaTH3AIUS
3HaHui: "YpaBHeHus"

133 | [loBTOpenue, 0600IIEHNE, CcUCTEMATH3AIUS




3HaHui: "Oyakuun"

134 | UroroBast KOHTpoJIbHAs paboTa 1

135 | UtoroBas koHTposbHAs paboTa 1

136 HOBTOPGHI/IG, 000011IeHIEe, CHCTEMaTH3aIus |
3HAHHI

OBILEE KOJIMYECTBO YACOB 1o 136

[TPOTPAMME




11 KUIACC

KoaunuyectBo yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoxa Bcero Konrpoibie | Hpakriieckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
[IpumeHenne IIPOU3BOJHOU K
1 HCCIIEIOBAaHUIO QYHKIMM HA MOHOTOHHOCTh 1
U DKCTPEMYMBI
[IpumeHeHne IIPOU3BOJHOU K
2 HccaeaoBaHu0 (PYHKIMIT Ha MOHOTOHHOCTh 1
U SKCTPEMYMBI
[IpumeHeHne MIPOU3BOJHOM K
3 uccaeaoBaHuio0 (PYHKIMI HA MOHOTOHHOCTH 1
U 3KCTPEMYMBI
[Ipumenenue MPOU3BOJHOM K
4 nccaeaoBaHuio (PyHKIMK HA MOHOTOHHOCTH 1
U 3KCTPEMYMBI
[Ipumenenue MPOU3BOJHOM K
5 HCCIeI0BaHUIO (QYHKIMI HA MOHOTOHHOCTh 1
U 3KCTPEMYMBI
[Ipumenenue MIPOU3BOJHOM K
6 HCCIEe0BAaHUIO (QYHKIMI HA MOHOTOHHOCTh 1
U 3KCTPEMYMBI
Haxoxnenue HauOOJIBILIETO u
7 HAaUMEHBUIETO  3HAYEHUs  HENpPEpPBIBHOU 1
(GyHKIUU Ha OTpe3Ke
2 Haxoxnenune HauOOJIbIIETO u 1

HaAUMCHBIICTO 3HA4YCHUA HerepBIBHOP'I




(GyHKIMHU HAa OTpE3Ke

Haxoxnenue HauOOJIBIIIETO u
9 HaUMEHBIIIETO  3HAYEHUS  HEMPEPHIBHOMN

(GyHKIMHU Ha OTpE3Ke

Haxoxnenue HauOOJIBIIIETO u
10 HAaVMEHBIIETO  3HAYEHUs  HENPEpPBIBHON

(yHKIIMM Ha OTpe3Ke

Haxoxnenue HauOOJIBIIIETO u
11 HAWMMEHBIIEr0  3HAYEHHUS  HENPEPBIBHOMN

(GYHKIIMY Ha OTpe3Ke

Haxoxnenue HanOOJIBIIIETO u
12 HAWMMEHBIIEr0  3HAYEHHUS  HEMPEPBIBHOM

(GYHKIIMH Ha OTpe3Ke

[Ipumenenne MPOU3BOAHOM IS
13 HAXOXJEHUS HAWIY4Ilero peleHus B

MPUKIIAJHBIX 3a/1a4ax

[Ipumenenne MPOU3BOAHOM 1A
14 HAXOXJEHUS HAWIY4Ilero pelIeHUs B

MPUKIIAJHBIX 3a/1a4ax

[Ipumenenue MPOU3BOAHOM VIS
15 ONpENENeHUsI CKOPOCTM M  YCKOPEHHUS

mpouecca, 3ajaHHoro  Qopmynod  wiu

rpagukoM

[Ipumenenue MIPOU3BOTHOM JUTSt
16 ONpENENeHUsT CKOPOCTM M  YCKOpPEHHUS

mpolecca, 3ajaHHoro  Qopmynod  wiu

rpaduKom
17 Kommnosutus ¢hyHKImit




18 Komnozunus GyHKImiz

19 Komnozunus GyHKImiz

20 I'eomerpuueckne o0pa3bl ypaBHEHHH Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomerpuueckne o0pa3bl ypaBHEHHH Ha
KOOPJIMHATHOM MJIOCKOCTH

” KontponsHast  pabora: "HccnenoBanue
(GYHKIMH ¢ TOMOIIBIO TPOU3BOIHOM"

o [IepBooGpa3nas, OCHOBHOE€  CBOWCTBO
epBOOOPa3HBIX

24 [TepBooOpa3zHbie AIeMEHTApHBIX (DYHKIIHIA.
[IpaBuna Hax0XAEHUS TEPBOOOPA3HBIX

)5 [TepBooOpa3Hbie AIeMEHTApHBIX (DYHKIIHIA.
[IpaBuna HaxoXAeHUS TEPBOOOPA3HBIX

26 Hurerpain. ['eomeTpuyeckuit CMBICIT
WHTerpaia

7 Brruncnenue onpeenéHHOTO UHTErpaja 1o
dhopmyne Herotona-JleliOnua

)3 Brruncnenue onpeiei€HHOTO MHTErpaja 1o
dhopmyne Herotona-JleliOnura

29 [Ipumenenne uHTErpana Ui HaXOXKJICHUS
IonaAed miocKux Quryp

30 [Ipumenenne uHTErpana Ui HaXOXKJICHUS
00BEMOB reOMETPUIECKHX Tell

31 [Tpumeps! pemennit  auddepeHInaIbHBIX
YpaBHEHUH

1 [Ipumepsr pemenuit  auddepeHInaTIbHBIX

ypaBHEHUH




MaremaTuueckoe MOJEJIIMPOBAHUE

33 peanbHBIX  MPOLECCOB  C  IMOMOIIbBIO
maddepeHInanbHbIX ypaBHEHUH

34 KonrponwsHas pabora: "lIlepBooOpasHas u
uHTerpan”

35 Tpuronomerpuyeckue GbyHKIHH, ux
CBOMCTBa U rpaduku

36 TpuronomeTpuyeckue byHKIINA, 170'¢
CBOMCTBa U rpaduku

37 TpuroHomeTpuyeckue byHKIHA, 1704
CBOMCTBaA U rpadpuxu

18 TpuroHomeTpruyeckue byHKIIHA, 1704
CBOMCTBaA U rpapuku

39 Tpuronomerpuyeckue byHKINH, ux
CBOMCTBA U rpaduKu
OT6op  KOpHEH  TPUTOHOMETPHUYECKHX

40 ypaBHEHUU c MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT6op  KOpHEH  TPUTOHOMETPHUYECKHX

41 YpaBHEHU I c MOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OTbop  KOpHEHl  TPUTOHOMETPUUYECKUX

42 ypaBHEHUH C HOMOIIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT1Oop  KOpHEH  TPUTOHOMETPUUYECKHX

43 YpaBHEHUI c IIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemenne TpUroHOMeTpHUECKUX HEPABEHCTB




45

Pewrenne TpUroHOMETPUYECKUX HEPABEHCTB

46 Pemrenne TpUroHOMETPUYECKUX HEPABEHCTB

47 Pemrenne TpuroHOMETpUYECKNX HEPABEHCTB
KouTtponpHas pabora: "I"paduxu

48 TPUTOHOMETPUYECKUX (byHKIHH.
Tpuronomerpuueckue HepaBeHcTBA"

49 OcHoBHbIE METO/IbI pelieHus
MOKa3aTeIbHbIX HEPABEHCTB

50 OcHoBHbIE METO/IbI pelieHus
MOKa3aTeJbHbIX HEPABEHCTB

51 OcHoBHbIE METO/IbI pelieHus
MOKa3aTeJbHbIX HEPABEHCTB

5 OcHoBHbIE METOIbI pelieHus
MOKa3aTeJIbHbIX HEPABEHCTB

53 OcHoOBHBIE METObI pereHus
norapu(pMUUECKUX HEPABEHCTB

54 OcHoOBHBIE METO/IbI peleHus
Jorapu(pMUUECKUX HEPABEHCTB

55 OcHoOBHBIE METO/IbI peleHus
Jorapu(pMUUECKUX HEPABEHCTB

56 OcHOBHBIE METO/IbI pereHus
Jorapu(pMUUECKUX HEPAaBEHCTB

57 OcHOBHBIE METO/IbI pereHus
UppaloOHaIbHBIX HEPABEHCTB

53 OcHoBHbIE METOIbI peleHns
UppalMOHAJIBHBIX HEPABEHCTB

59 OcHoBHbIE METOIbI peleHus

HppalluOHAJIbHBIX HCPABCHCTB




60 OcHoBHbIE METO/1bI pelieHus
HppallOHAJIbHBIX HEPABEHCTB

61 I'paduueckue METO/1bI pelieHus
HppalMOHAIIbHBIX YPaBHEHUM

& I'paduueckue METO/1bI pelieHus
HppalMOHAIIbHBIX YPaBHEHUM

63 I'paduueckue METO/1bI pelieHus
ITOKA3aTEIbHBIX YPAaBHEHHU

64 I'padnueckue METO/1bI pelieHus
MOKa3aTeJIbHbIX HEPABEHCTB

65 I'padmueckue METO/IbI pelieHus
Jorapu(PMUIECKUX ypaBHEHUN

66 I'padmueckue METO/IbI pelieHus
norapu(pMUUECKUX HEPABEHCTB

67 I'papuueckue METObI pelIeHns
norapu(pMUUECKUX HEPABEHCTB
I'padpuueckue METO/IbI pelIeHus

68 [IOKa3aTeNbHBIX M JOrapupMHUUECKUX
YpaBHEHUH
I'padpuueckue METO/IbI pelIeHus

69 MOKa3aTeNbHBIX M Jorapu(pMUYECKuX
ypaBHEHUH
I'padpuueckue METO/1bI peleHus

70 MOKa3aTeNbHBIX M JOrapupMHUUECKUX
HEPABEHCTB
I'padpuueckue METO/1bI peleHus

71 MOKa3aTeNbHBIX M JOrapupMHUUECKUX

HCPAaBCHCTB




KontponsHast pabota: "UppaunonanbHble,

72 MoKa3aTeNbHblE W JIOTapu(pMHUYECKHE
HepaBeHCTBA"
KommnnekcHele uucna. AnreOpanueckas u

73 TPUTOHOMETpHUYECKast ~ (GOPMBI  3aIMUCH
KOMIIJIEKCHOTO YHUCIIa
KommnekcHele uucna. Anrebpanueckas u

74 TPUrOHOMETpHUYecKass  (GOpMbl  3alucu
KOMIIJIEKCHOTO YHCIIa

75 Apudmernueckue onepanuu c
KOMITJIEKCHBIMU YHCIIaMU

76 Apudmernueckue onepanuu c
KOMITJIEKCHBIMU YHCIIaMU

77 N300pakxeHne KOMIUIEKCHBIX 4YHCEN Ha
KOOPJIMHATHOM MJIOCKOCTH

73 N300pakxeHne KOMIUIEKCHBIX 4YHCEN Ha
KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyna MyaBpa. KopHu n-oii creneHu u3
KOMIUIEKCHOTO YHcia

20 ®opmyna MyaBpa. KopHu n-oii creneHu u3
KOMIUIEKCHOTO YHcia
[IpuMeHeHHEe KOMIUIEKCHBIX 4YHCed JUIs

81 pemieHust (PU3MYECKMX M TI'€OMETPHUUECKUX
3a1a4

20 KontponeHast  pabora:  "KomrmiekcHble
yucua"

83 HarypanbsHble u nienbie yncia

84 HarypanbHble u 1ienble yncia




HpI/IMCHeHI/Ie MMPU3HAKOB ACJIMMOCTU LECJIbIX

85
qucel

26 [IpumeHeHre TpU3HAKOB JIEIMMOCTH LIEJIBIX
qucel

g7 [IpumeHeHre TpU3HAKOB JEIMMOCTH 1IEJIbIX
gucen: HOJl m HOK

28 [IpumeHeHre TpU3HAKOB JIETMMOCTH LIEJBIX
gucen: HOJl m HOK

29 [IpumeHeHre TpU3HAKOB JIETMMOCTH LIEJIBIX
YHCeJl: OCTATKH [0 MOJYITIO

90 [IpumeHeHre MpU3HAKOB JEIMMOCTH LEJbIX
YHCeNl: OCTATKH [0 MOJYITIO
[IpumeHeHre MpU3HAKOB JEIMMOCTH LENBIX

91 yucen: anroput™ EBKiMma mjisi penieHus
3a/1a4 B LIEJIBIX YUCIIAX

90 KontponeHas pabota: "Teopust 1enbix
yucen"
CucteMa W COBOKYMHOCTHh YpaBHECHHH.

93 PaBHOCWIIBHBIE  CHCTEMBI U CHCTEMBI-
CJIEJICTBHS
Cucrema ¥ COBOKYNHOCTb ypaBHEHHIl.

94 PaBHOCWIIBHBIE  CHCTEMBI U CHUCTEMBI-
CJIeJICTBUS

95 OcCHOBHbIE METOJABl pPEHIEHUS CUCTEM H
COBOKYIIHOCTEW pallMOHAJIbHBIX YPaBHEHUU
OcHOBHBIE METOJBI pPEIICHHUS CHUCTEM U

96 COBOKYITHOCTEH UPPaLMOHATIBHBIX

yYpaBHEHUH




97

OcCHOBHBIE MCTOABI PCIICHUA CHUCTEM U
COBOKYITHOCTEW MOKAa3aTEIbHBIX YPABHEHUI

98

OcHOBHBIE MCTOABI PCHICHUA CUCTEM U
COBOKYITHOCTEW MOKAa3aTEIbHBIX YPABHECHUI

99

OcHOBHBIE MCTOABI PCHICHUA CUCTEM U
COBOKYITHOCTEH JOTapuPMHIECKIX
YpaBHEHUU

100

OcHOBHBIE MCTOABI PCHICHUA CHUCTEM U
COBOKYITHOCTEM JorapupMUUEcKux
YpaBHEHUU

101

[IpumeHeHne CUCTEM K  pPELICHHUIO
MaTeMaTHYEeCKUX 3aJad M 3aJa4y  H3
pa3nMyYHbIX 00JacTel Hayku M peanbHOU
KU3HH,  MHTEpIpeTalus  IOJYyYEHHBIX
pe3yJIbTaTOB

102

[Ipumenenue CHUCTEM K  PEIICHUIO
MaTeMaTHYeCKUX 3aJady M 3aJa4y U3
pa3nMYHBIX 00JacTeil Hayku U peaNbHOU
KU3HHU,  UHTEpIpeTalus  MOJy4YEeHHBIX
pe3yNnbTaToB

103

[IpumeHeHre HEPaBEHCTB K  PELICHHUIO
MaTeMaTHYeCKUX 3aJady H  3aJa4y U3
pa3IUYHBIX 00NacTeil HaykKu MU peaNbHOU
KU3HHU,  UHTEpPHpeTalus  MOJy4EeHHBIX
pe3yNnbTaToOB

104

KoHnTtponpHas paOora: "Cucremsl
palnoHaIbHBIX, UPPaLMOHAIIBHBIX
MOKa3aTeNbHBIX M JOrapupMHUUECKUX
ypaBHeHuUi"




105

PannoHanbHbIE ypaBHEHUs € TapaMeTpaMu

106 Panmmonanbsubie HEPAaBEHCTBA c
rnapameTpamu

107 PannoHanbHbIE CUCTEMBI € ITapaMeTpamMu

108 UppanmonanbHbie ypaBHEHHS, HEPABEHCTBA
C mapaMeTpaMu

109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu

110 [TokazaTenbHbIC ypaBHEHUsI, HEPABEHCTBA C
rnapamMeTpamu

111 [TokazaTenbHbIE CUCTEMBI C TapaMeTpaMu

12 Jlorapudmuyaeckue YpaBHEHMUS,
HEpPaBEHCTBA C MapaMeTpaMu

113 Jlorapudmudeckue CUCTEMBI v
rapameTpamu

114 Tpuronomerpuueckue YpaBHEHUS c
rapameTpamu

115 TpuroHomerpruuyeckue  HEPABEHCTBA  C
rnapameTpamu

116 Tpuronomerpuueckue CHCTEMBI c
rnapameTpamu
[Toctpoenue u HCCIIEI0BaHKe

17 MaTeMaTHYEeCKUX  MOJENEH  peallbHbIX
CUTyallUil C TIOMOLIBIO ypPaBHEHUH C
rnapameTpamu
ITocTpoenue u HCCIIeI0BaHKe

118 MaTeMaTHYEeCKUX  MOJENEH  peallbHbIX

CUTyalil C MIOMOILBIO CUCTEM YPAaBHEHMH C
napameTpamMu




[Toctpoenne u HCCIIEIOBaHUE
MaTEMaTHYCCKHUX MOHCHCﬁ PCaJIbHBIX

19 CUTYallMi ¢ MOMOLIBIO CUCTEM YPABHEHUH C
napaMmeTpamu

120 KontponeHast ~ paboTa: "3amaun c
napamerpamu”

121 [ToBTOpeHue, 06001IeHNE, cUcTeMaTH3alus
3HaHui: "YpaBHeHus"

122 [ToBTOpEeHue, 06001IeHNE, cUcTeMaTH3alus
3HaHuM: "YpaBHeHUS"
[ToBTOpeHue, 060OIIEHNEe, CUCTEMATH3AIIHS

123 3HaHUM: "YpaBHeHHSL. Cucremsl
ypaBHeHUH"

124 [ToBTOpeHuUe, 000OIIEHNEe, CUCTEMATHU3AIIHS
3Hanuii: "HepaBencrna"

125 [ToBTOpeHmMe, 000OIIEHNEe, CUCTEMATHU3AIIHS
3HaHuili: "HepaBencrna"

126 [ToBTOpeHUe, 000OIIEHNEe, CUCTEMATH3AIIHS
3Hanuii: "HepaBencrna"

127 [ToBTOpeHUe, 000OIIEHNEe, CUCTEMATH3AIIHS
3Hanuii: "[IpousBoaHas u e€ npumeHenue"

128 [ToBTOpenue, 06001IeHNE, cUCTeMaTH3auUs
3Hanuii: "[IpousBoaHas u e€ npumenenue"

129 [ToBTOpenue, 06001IeHNE, cUCTeMaTH3aus
3HaHui: "[IponsBoaHas u €€ npuMeHeHue"

130 [ToBTOpenue, 06001IIeHNE, cUcTeMaTH3aIUs
3HaHui: "MHTErpan u ero npumMeHeHue"

131 [ToBTOpenue, 06001IeHNE, cUcTeMaTH3aIus




3HaHui: "Oyakunn"

[ToBTOpeHue, 0600MMIeHNE, cUCTEeMaTH3aIUs

132 . 1

3HaHui: "Oyakunn"
133 [ToBTOpenue, 06oOIIEHNE, CUCTEMATH3AIIMS |

3HaHui: "Oyakuun"
134 Hrorosas koHTposbHas paboTa 1 1
135 Hrorosas koHTposbHas paboTa 1 1
136 HOBToPeHHe, 00001Ienne, cucreMaTHU3amus |

3HAHHH
OBILIEE KOJIMYECTBO YACOB 1o 136 10

[TPOI'PAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHbIC PE3YyJIbTAaThbl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmmasl CpeaHET 0 0611161"0 06p330B3HI/Iﬂ

1

Yucna v BEIYUCIIEHUS

1.1

OnepupoBaTh MNOHATUSAMU: palOHAIbHOE W  JEMCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAs M JIECSITUUHAs JPOOb, MPOLEHTHI

1.2

BoimonHATe  apudmeTHueckue — Omepalud ¢ palUoOHaIbHBIMU U
JNENCTBUTEIbHBIMU YUCIIAMU

1.3

BoinonHATe npubnuKEHHBIE BBIYUCICHUS, MCIONb3Yysd MpaBuUiia OKPYTJEHUS,
JIeNaTh NPUKUIKY U OLICHKY PE3YJIbTATa BBIUNCICHUN

1.4

OnepupoBaTh MNOHATHSAMH: CTENEHb C IEJbIM IOKa3aTelleM, CTaHJapTHas
¢bopma 3amucu JIEHCTBUTENBHOTO 4YHCIA, KOPEHb HATypaJbHOW CTENEHHU;
WCIOJIb30BaTh MOIXOAAIIYI0 (GOpMYy 3amucu ACUCTBUTEIBHBIX YHCEN s
peuieHus MpakTHYECKHUX 3a1a4 U IIPEICTaBICHUs TaHHBIX

1.5

OnepupoBaTh MOHATHSAMH: CHUHYC, KOCUHYC M TaHT'€HC MPOU3BOJILHOTO YTJIa;
WCIOJIb30BaTh  3allUCh  IPOM3BOJBHOTO  yriaa  dYepes oOpaTHbIe
TPUTOHOMETpHUUYECKUE (YHKIIUH

YpaBHEHUS U1 HEPABEHCTBA

2.1

OnepupoBaTh MOHATHSAMH: TOXKJIECTBO, YpaBHEHHE, HEPaBEHCTBO, IENOE,
paluoHaIbHOE, UppalMOHATIBHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE

22

BoinonHate npeoOpa3zoBaHusi TPUTOHOMETPHUYECKUX BBIPAKEHUNH M pelaTh
TPUTOHOMETPHUUECKUE YPaBHEHUS

2.3

BreimonasaTs Hp606p330BaHI/IH HOCJIbIX, PAOUOHAJIbHBIX KW HPPAOUOHAIBHBIX
BLIpa)I(eHI/Iﬁ n peluiaTb OCHOBHBIC THIIBI HCJIbIX, PAlUMOHAIBHBIX H
HppallMOHAJIbHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB

24

HpI/IMCHHTL YPaBHCHUS U HECPABCHCTBA AJId PCIICHUA MAaTCMATUUCCKUX 3a1a4 U
3a/la4 U3 pa3IMdHbIX oOmnacreit HAayKHU U peanLHoﬁ KHU3HHU

2.5

MO,Z[CJ'II/IpOBaTL PCAJIbHBIC CUTyallUH Ha A3BIKC anrerH, COCTaBJIATH
BBIPDAXKCHUA, YPABHCHUA, HCPABCHCTBA II0 YCJIOBHUIO 3aJiadv, HUCCICAOBATH
IMOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allllapaTa anre6pLI

OyHKIMH U TpaduKH

3.1

OmnepupoBaTh MOHATUSAMH: (PYHKIHSA, CHOCOOBI 3a7aHUs (YHKIUH, 001acTh
OTIpe/ieNIeHUs] U MHOXECTBO 3HAaueHUI (YHKIUH, rpaduk QYHKIUHU, B3aUMHO
oOpartHble GYHKIIUN




39 OnepupoBaTh HOHATHAMH: YETHOCTh U HEYETHOCTh (PYHKIMH, HYTU (PyHKIHH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBatk rpaduki QyHKIMNA U1 pELICHUs ypaBHEHUN
3.4 Crpouth M unTath rpadukyd JUHEHHOW (DYHKIMH, KBAJPAaTHYHOW (YHKIIHH,
CTETIEHHON (DYHKITUH C LEJBIM ITOKa3aTelieM
Wcnonb3oBate rpaduku  QyHKOMHA JUIS  WCCIICIOBAHUS TPOIECCOB U
3.5 3aBUCUMOCTEH NpHU pEIIeHUH 3aJad4 M3 JPYrux Y4eOHbIX IPEAMETOB U
peayIbHOM >KU3HH, BBIPAXKaTh GOPMYIaMH 3aBUCUMOCTH MEXAY BETMUMHAMU
4 Hauana matemaTnyeckoro aHanusa
41 OnepupoBaTb MOHATUSAMHU:  IOCIEIOBATEIBHOCTh, apudmernyeckas u
' reoMeTpHuyecKas porpeccun
49 OnepupoBaTb TMOHATUSAMHU: OECKOHEUHO YObIBaloIlas TreoMeTpUYecKas
' nporpeccus, cyMmMa 6€CKOHEYHO yObIBaIOIIe reOMEeTpUUECKON IPOrPeccCuu
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTH PA3IMYHBIMH CTIOCOOAMH
44 Hcnonb3oBaTh CBOMCTBA MOCIENOBATENILHOCTEH M MPOTPECCHM Ui peIIeHus
' peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUAMHU: MHOXKECTBO, OTIEpAI[UU HaJl MHOYKECTBAMH
5 Hcnonbs30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapaT Ul ONMUCAHUS PealbHbIX
' MIPOLIECCOB U ABJICHUM, IPU PEILICHUH 3a]1a4 U3 APYruX y4eOHBIX IPEIMETOB
513 OmnepupoBaTb HNOHATUSAMMU: oIpeiesieHue, Teopema, CJIEJICTBHE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kox .
IIpoBepsieMble nNpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHEro 001ero o0pa3oBaHusi
pe3yJbTaTa
1 Yucna u BBIYUCIICHUSA
OmnepupoBaTb MOHATUSMH: HATypajbHOE, LEJI0€ YHUCIO; HCIOIb30BaTh
1.1 IOpPU3HAKU JETMMOCTH IIeJbIX 4YHCEJ, pPAa3JIoOKEHHE 4YHciIa Ha IPOCThIe
MHOXUTEIH [Vl PELIeHUs 3a1a4
1.2 OnepupoBaTh NOHATUEM: CTEIIEHD C PALIMOHAJIBHBIM [10KA3aTeIEM
13 OnepupoBaTh HNOHATHAMMU: JIOTAapU(PM UHUCIIA, NECATUYHBIE M HATypalbHbIE
' norapu(Mbl
2 YpaBHEHUS U HEPAaBEHCTBA
[IpumensTh  cBoOicTBA CTeMEeHW Ui  NpeoOpa3oBaHMsS — BBIPAKECHMH,
2.1 ONEpUPOBaTh MNOHATUSMM: II0KAa3aTE€IbHOE YPAaBHEHME M HEPABEHCTBO;

peuraTb OCHOBHBIC THUIIBI ITOKA3ATCIIbHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB




BoimonHATh mpeoOpazoBaHMs  BBIPAKEHHUH, COAEPXKALIMX —JIOTapu(pMBbL;

2.2 OTIEPHPOBATH TMOHATHAMU: JIOTapU(PMUUIECKOE YpaBHEHHE W HEPaBEHCTBO;
peraTh OCHOBHBIE THIIBI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB
2.3 Haxoauts perienust npocTefHnX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATHUAMU: CHCTEMA JMHEHHBIX YpPaBHEHHM M €€ pelIeHHE;
24 UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHHUM I PELICHUS MPaKTHYECKUX
3az1a4
)5 Haxomute pemeHus nmpocTerinX CHCTEM UM COBOKYNHOCTEH palMOHAJIBHBIX
' ypaBHCHHUI U HEPABEHCTB
MonenpoBaTh peajbHble CUTyallud Ha S3bIKE aireOpbl, COCTABIATH
2.6 BBIPAXKCHUS, YPAaBHEHMS, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHIO 33]1a4H,
HCCIIEI0BATh MOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM armmapara aareopbl
3 OYHKIUU U TpaduKu
OnepupoBaTb MOHATHSAMH: IEepUOAUYECKass  (DYHKIUSA, MPOMEXYTKH
31 MOHOTOHHOCTH (PYHKIMHU, TOYKH OSKCTpeMyMmMa (QYHKUHUH, HauOoJsbliee u
' HauMeHblIlee 3HaueHus (PyHKIUU Ha IPOMEXKYTKE; HCIOJIb30BAaTh UX IS
uccieoBaHus GYHKINHU, 3aJaHHON rpadukoM
OnepupoBaTh MOHATUSAMU: TpadUKHU IMOKA3aTEIbHOW, JOTapu(pMUUYECKOH U
3.2 TPUTOHOMETPUUECKUX (QYHKIMH; H300pakaTb HUX HAa KOOPAMHATHOM
IJIOCKOCTH M UCIIOJIB30BATH Ul PELICHUS yPaBHEHUN 1 HEPABEHCTB
33 N3obpaxaTs Ha KOOPAMHATHON TIOCKOCTHU TpaUKN JTHHEWHBIX YPAaBHCHU U
' HCIIOJIB30BATh UX JUISl PELICHHS CUCTEMBI TMHEWHBIX ypaBHEHUN
34 Hcnons3oBate rpaguku (yHKUMH OO MCCIENOBAHUS IPOLIECCOB U
' 3aBHCUMOCTEH U3 JPYrux y4yeOHbIX TUCLMITINH
4 Havana maTemaTuyeckoro aHanusa
OnepupoBaTh MOHATUAMU: HENpepbIBHAs QYHKIMS, TPOU3BOJHAS (DYHKIIMH;
4.1 HCII0JIb30BaTh T€OMETPUUYCCKUNA M (PU3UYECKHA CMBICT TPOM3BOIHOM IS
pelieHus 3aaa4y
40 HaxonuThk npou3BOIHbIE 2JIEMEHTAPHBIX (DYHKLUH, BBIYUCIATH IPOU3BOIHBIC
' CYMMBI, IPOU3BEACHUS, YACTHOTO (DyHKIUH
Hcnonb30BaTh NPOU3BOIHYIO Ul UCCIIEAOBAaHUSA (QYHKIIMM HA MOHOTOHHOCTh
4.3 U OKCTPEMYMBI, IPUMEHATH pE3yJIbTaThl HCCIECJOBaHUS K IIOCTPOEHUIO
rpadukoB
44 Hcnonp30BaTh NPOU3BOIHYIO ISl HAXOXKACHUS HAWIy4LIEro DELICHUs B
' IPUKIIAJHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a4ax
A5 OmnepupoBaTb MOHATUSMHU: TepBOOOpa3HasT M  UHTErpaig; I[OHUMATh
' reoMeTpU4ecKuil 1 (pU3nUecKHii CMbICT HHTETpaja
46 Haxonute mepBooOpasHble 31€MEHTapHbIX (YHKIUM, BBIYUCISATH MHTETPal
' no ¢opmyne Hetotona — JleitOnuna
47 Pemate npuxiagHsie 3a7add, B TOM YHUCIE COLMAIBHO-3KOHOMHUYECKOIO M

(1)I/I3I/I‘-IGCKOFO XapakTepa, CpeaACTBaMU MATEMATHYCCKOT'O aHaIn3a




MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUSA
1 Yucna v BIYMCICHUS
Panmonaneueie yncia. OOBIKHOBEHHBIE U JACCITHYHBIE IPOOH, TPOIEHTHI, 06CKOHEUHBIE
11 | MepHomrdeckue npobu. Apupmernyeckue OIepaluyd € palloHalIbHBIMU YHCIAMHU,
' npeoOpa3oBaHMsl YMCIOBBIX BbIpaxkeHUil. [IprMeHneHnue npoGeil M NPOLEHTOB JUIsS
pEeLICHHS TPUKIIAJIHBIX 33/1a4 U3 Pa3JIMYHbIX OTpaciael 3HAHUW U pEeATbHOM KU3HU
JlelictButenbHble yncina. PalmoHanbHbIe M UPpAMOHANIBHEBIE Yncia. Apu(METHYECKre
1.2 | omepanuu ¢ JAeHCTBUTENbHBIMU uuciaaMH. [IpuOIkE€HHbIE BBIYMCIEHUS, IpaBUiIa
OKPYIJICHHS, TPUKUIKA U OTICHKA PE3YJIbTaTa BIYNCICHUIN
Cremnenp ¢ menbiM nmokaszateneM. CtanmapTHas Gopma 3anmucu JeHCTBUTEIHHOTO YrCIa.
1.3 | Ucnonws3oBanne moaxomasmer (HopMbl 3alucu ACUCTBUTEIBHBIX UYWCET IS PEIICHUS
MPaKTUYECKHUX 33]1a4 ¥ TIPEICTABIICHUSI TaHHBIX
L4 ApubmMeTnuecknii KOpeHb HaTypaJibHOW crerneHu. [ledicTBus ¢ apudmeTHdyecKuMu
' KOPHSIMHM HATYPAJIbHOW CTEIEHU
15 CuHYC, KOCHHYC ¥ TaHI'€HC YHMCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHUHYC, apKTaHI€HC
YUCJIOBOTO apryMEeHTa
2 YpaBHEHUS U1 HEPABEHCTBA
2.1 | ToxxnmecTBa M TOXKACCTBEHHBIC MPEOOPa30BaAHMS
29 [IpeoOpa3oBanre TPUTOHOMETPUUECKUX BhIpakeHU. OCHOBHBIE TPUTOHOMETPUUYECKUE
' bopmyIIsl
)3 VYpaBHeHUE, KOpeHb YypaBHeHMs. HepaBeHCTBO, pemieHue HepaBeHCTBA. Merton
WHTEPBAJIOB
2.4 | Pemrenue 1nensix U ApoOHO-pAIIMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 | Peuienue uppaliOHaJIbHBIX YPAaBHEHUN U HEPABEHCTB
2.6 | PeuieHue TpUrOHOMETPUYECKUX YPABHEHUN
57 [IpuMeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUIO MaTEeMATHUUECKHUX 3a7a4 U 3a/1a4y U3
' Pa3TMYHBIX 00JaCTe HAYKH U PEaIbHOM JKU3HU
3 OyHKIMH U TpapUKH
31 Oyukius, cnocoObl 3amaHus QyHkuuu. I['paduk ¢yHknun. B3aumHOo o00paTHbIE
' GyHKIUH
39 OO6nacTe ompeneNneHus ¥ MHOXECTBO 3HaueHuid ¢GyHknuu. Hymm ¢dyHKum.
' [TpomexyTku 3HAKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIC (DYHKITUN
33 CrenenHas (QyHKIMS C HAaTypaJbHBIM U LIEJbIM Moka3ateneM. EE cBoiicTBa u rpaduk.

CBoiicTBa u rpaduk KOpHs n-0il cTeneHn




TpuronomeTrpuyeckass OKpPYXHOCTb, OTPEACICHUE TPUTOHOMETPUYECKUX (DYHKITHIA

34 YHCIIOBOTO apryMeHTa
4 Hauana maTemaTtnueckoro anainmsa
41 [TocnenoBarensHOCTH, CIOCOOBI  3aJaHUs  TOCJIECIOBATEIBHOCTEH. MOHOTOHHBIE
' HOCJIEI0BATENBHOCTH
Apudmernueckas ¥ = TEOMETpUYECKash MPOTPECCHH. beckoHeYHO  yOBIBaroIas
4 | TEOMETpHHECKas MpPOrpeccHs. Cymma OeckOHEYHO YObIBalOIIEH TIeOMETPUUECKON
' nporpeccun. dopmyna CIOXKHBIX TPOLEHTOB. Mcmonp3oBaHWE MPOTPECCUU IS
pelieHus: peabHBIX 3a]a4 MPUKIIATHOTO XapaKTepa
5 MHoXecTBa 1 JIOTUKa
MHoxecTBo, ornepaiuu Haj MHOKecTBamu. J(uarpammer Ditnepa — Benna. [Ipumenenne
5.1 | TeOpeTHKO-MHOKECTBEHHOTO ammapara Jyisi OMMCAHMS PEaTbHBIX MPOIIECCOB U SIBJICHUH,
TIPU PEIICHUHN 33/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB
5.2 | Omnpenenenue, Teopema, CI€ICTBHE, JOKA3aTEILCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUSA
1 Yucna v BEIYKCICHUS
1.1 HarypanbHhblie u nenbie yncna. [Ipu3Haku A1eIUMOCTH LEIbIX YUCET
1.2 CreneHb ¢ paliMoHaIbHBIM MOKa3aresneM. CBOWCTBA CTEIIEHU
1.3 | Jlorapudm yucna. JlecaiTHaHbIe U HATypaIbHBIE JIOTapU(PMBI
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 | IlpeoOpa3oBaHue BEIpaXKEHUH, COEPIKAIINUX JOTAPHUPMBbI
2.2 | IIpeoOpa3oBaHue BBIpAKEHUI, COAEPIKALIUX CTEIICHH C PAllMOHAIBHBIM ITOKa3aTeleM
2.3 | Ilpumepnl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 | IlokaszarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 | Jlorapudmuueckue ypaBHEHHUS U HEPABEHCTBA
26 Cucrembl TUHEHHBIX ypaBHEHHH. PellieHue npuKiIagHbIX 3a1a4d ¢ TOMOIIBIO CHCTEMBbI
' JIMHEWHBIX YpaBHEHUN
2.7 | CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPABHEHHUI U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMAaTUUECKHX 3a/1a4 U
' 3a/1a4 U3 pa3IUYHbIX 00JaCTe HayKH U pealbHOM KU3HU
3 OyHKIMY U TpapUKH
Oynkuus. [lepuonnyeckne ¢GyHkuu. [IpoMEeXyTKH MOHOTOHHOCTH —(DYHKIIMH.
3.1 | Makcumymbl ¥ MHUHMUMYMbl GyHKIUH. Hawnbomnbiiee W HauMeEHbIee 3HAUCHUE
(YHKIIMH Ha TPOMEKYTKE
3.2 | TpuroHoMeTpuueckue (HYHKIH, HX CBOMCTBA U TpaduKu




3.3 | Iloka3arenbHas u JorapupmMudeckas GyHKIUHN, UX CBOMCTBA U rpaduku
3.4 | Ucnonb3oBanue rpaduKoB PyHKIMN ISl PELICHUs YPAaBHEHUH U TMHEHHBIX CUCTEM
Hcnonb3oBanne rpadukoB (GyHKIHMHA TSI HCCISIOBAHUS TPOIIECCOB U 3aBUCUMOCTEH,
3.5 | KOTOpbI€ BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 JPYTrUX Y4EOHBIX MPEIMETOB U pPealbHOM
KU3ZHU
4 Hagana maTemaTnueckoro anajimsa
4.1 | HenpepriBHble pyHKIMH. MeTO 1 MHTEPBAJIOB LIS PELICHUS HEPABEHCTB
4.2 | IlpousBomHas GpyHKImU. ['eomeTpuyeckuii 1 GU3NUECKUI CMBICIT TIPOU3BOTHOM
43 [IpousBosHbie 3neMeHTapHbIX (yHKUUNA. DOpMyNnbl HaXOXJAEHUS POU3BOJHON
' CYMMBI, IPOU3BEJEHMSI U YACTHOTO (PYHKIIMA
[IpumeHenre mNPOM3BOJHOM K UCCIENOBaHUIO (QYHKIMH HA MOHOTOHHOCTH U
4.4 | skctpemyMbl. HaxokxneHne HamOOJbIIETO M HAaUMEHbBIIEro 3HAYEHUS (YHKUMU Ha
OTpe3Ke
45 [IpumeHeHre MPOU3BOAHON JJIsi HAXOXKICHHS HAWIY4YIIEro pelieHus B MPHUKIaJIHBIX
' 3a/1a4ax, JJs onpeaeNeH!usl CKOPOCTH IpoLiecca, 3aJaHHOTO (OpMYIION UIH rpa@uKOM
4.6 | IlepooOpaznas. Tabnuia mepBooOpa3HBIX
47 WuTerpan, ero reomerpudeckuii U ¢u3ndeckuii cMpici. Bplunciienne MHTErpajia o

dbopmyne Hetotona — Jleitbanima




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIETO OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yIbTaTaM O0CBOEHHUS
NpoBepPsIeMoro OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMBbI CpeHero oduero
TpeOOBaHuUs o0pa3oBaHus

Bnagenue MeromaMu J0OKa3aTeNbCTB, AITOPUTMAMHU pEUICHMS 3a/ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
akcuoma, TeopeMa, CIeACTBHE, CBOMCTBO, NpPU3HAK, [OKAa3aTelbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKHU; MPUMEHATh UX; YMEHHE (OPMYyIupOBaTh
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEPXKJIEHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ| MaTeMaTHYeCKOW HHJIYKIIHH;
MIPOBOJUTH JOKa3aTeNIbHbIE PACCYKICHHS IPU PELICHUH 33]1a4, OLEHUBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXKJEHUW; yMEHHE ONEpPUpPOBATH
MOHATHSMH: MHOKECTBO, IMOJMHOKECTBO, ONEpaliy HaJ MHOKECTBAMU;
YMEHHME HCMOJB30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar  Ajs
OTHMCaHUs pPealbHbIX MPOIECCOB U SIBJCHUN W MPU PELIECHUU 33734, B TOM
YHClie U3 IPYruX Y4eOHBIX MPEeIMETOB; YMEHUE ONEePUPOBATh MOHITUSIMHU:
rpad, cB3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHUE 3a7aBaTh
U OMHCHIBAThH Tpadbl Pa3IMYHBIMU CHOCOOAMHU; MCIIONIB30BaTh rpadbl MpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YUCIIO, LEJIOE YHCIIO,
CTEIEHb C LIEJIBbIM [I0Ka3aTeseM, KOPEeHb HaTypalbHON CTEIIEHH, CTEIEHb C
paLMOHATIBHBIM OKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTelIeM,
JgorapupM Uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATypaJlbHbIX, LEJbIX, PpAlHOHAIBHBIX, JIEHCTBUTEIBHBIX
2 quCcell, YMEHHE HCII0JIb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIIUI 001t
JIeTUTEeTh W HauMeHbllee olliee KpaTHoe, alropuT™ EBknmjga npu
pELIEHNN 3a/a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3HIMOHHBIMU CHCTEMaMU
CUUCIJIEHUS; YMEHHE BBITIOJIHATH BBIUMCIICHHE 3HAYCHUH U IpeoOpa3oBaHUs
BBIPQ)KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUs JPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUI; yMEHHE  ONEpUpOBaTh  MOHATHUAMHU:

noCICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKa}I nporpeccust, reoMeTpruvccKasd




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETpUYECKasi IPOTpeccus;
YMEHME 3a/aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIBIO
PEKyppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMILJIEKCHBIE 4YHCJAa, MOJYyJAb W apryMeHT
KOMIUIEKCHOTO  4Hcha, (QopMa  3amucd  KOMIUICKCHBIX  YHCET
(reoMmeTpuyeckas, TpPUTOHOMETpUYECKAass U anredOpanyeckas), yMETh
NPOU3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI UCIIOIb30BaHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBAThH
MOHATHAMM:  Marpuua 2X2  wu  3x3, omnpedenuTeNlb  MaTpULbl,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHSAMH: PpPalMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTejabHble, CTENEHHBIE, JOTrapu(pMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUSI M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHUPOBATH
MOHATHSIMH: TOXIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMa YpPaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pAa3JIMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBl C [apaMETpPOM; IPUMEHSAThH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJI DPELICHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKLIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (PYHKIUH, MOHOTOHHOCTH
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoOJblIee W HAUMEHbIIEe 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(u3nuecKkuif CMBICI TPOU3BOAHOM, IMepBoOOpa3zHas, ONpeaeaEHHBIN
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIISATh  MPOU3BOJHBIE  CYMMBI, TPOU3BEICHMS, YACTHOTO U
KOMITO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOU K Trpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHIA;
YMEHHME WHCIOIb30BaTh MPOUZBOJAHYIO JUISI HCCIEAOBaHUS (PYHKIUH,
HaXOJWTh HAWOONbIIME W HAUMEHbIINE 3HAuYeHUs (QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmapara MaTeMaTH4eCKOTro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMITYYIIEero
peuleHuss B MPUKIAIHBIX, B TOM YHCIE COIMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJUTh IIOIIaIn U 00BEMBI (bI/Ipr C IMOMOIIBIO




HUHTCTpalia; IMPUBOAUTHL HNPUMCPbBI MATCMATUYCCKOI0O MOACIUPOBAHUA C

noMoIkko quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (YHKIUS,
KOMIO3uIusl (pyHKIMIA, JMHeWHas QYHKIUSA, KBaapaTH4HAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
GbyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TOKa3aTelbHAs |
naorapupmuueckas (yHKIUU; yMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (yHKUIUH,
WCTIONH30BaTh TPAQUKH TSI U3YUEHHs TPOILECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3aj1ad U3 APYruxX Y4eOHBIX TPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
HCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKIMN JUIsl pelieHus] YpaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJM W YacTH, Ha JBIDKEHHUE, padOoTy, CTOMMOCTH TOBAapOB H
yCIyT, HAJIOTH, 33Ja4id U3 00JaCTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHHS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJjaud, HCCIEJO0BaTh IOJIY4YEHHOE pEeUIeHHEe U
OIICHUBATh MPABJIONOAOOHOCTh PE3YIbTATOB;, YMEHHE MOJAEIUPOBATH
peasibHbIE CUTYyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 33J]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM €  HCHOJb30BAHUEM  ammapara  aiureopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAuaHa,
HauOoJbllIee U HauMEHbIlIEe 3HAYCHUS, pa3Max, AUCIIEPCHs], CTaHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTAaBICHHYIO B TaOiMIaX, HAa AUarpaMMmax, rpadukax,
OTpaXaroIIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIATh
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl MW JUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C TpPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUIEeCKH HCCIEA0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUArpaMMm paCCCUBaHUA U JIMHEHOM perpeccun

YMeHHe OnepupoBaTh IOHATUAMH: CIy4alHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(bopMynBl CHOKEHHS M YMHOXEHHS BEPOSATHOCTEH, (Gopmyly MOIHOU
BepoATHOCTH, Gopmyiny beprymnu, komOuHaTopHbIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUPOBATH
NOHATUSIMH:  CIlydailHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, JUCIEPCUS W CTaHAApTHOE OTKIOHEHHUE
CIIyYailHOH  BENWYMHBL, (YHKIUH paCIpeNleeHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
WCIIOJNIh30BaTh CBOWCTBA M3YYEHHBIX PACIpPENCICHUN IS PEIICHUs 3ajay;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIeZIOBaHUI; YMEHHE TIPUBOJUTH TPUMEPHI TPOSIBICHUS 3aKOHA
OONBIINX YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHUSAX; YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEepPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKICHUS Ul PEUICHHS 3a/1a4; OICHUBAThH
BEPOSATHOCTH PEAThHBIX COOBITHH; COCTABIATH BEPOSATHOCTHYIO MOJETHh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUAMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeuMBaroLuecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HIpSIMBIMU,
yroi MeXAy MpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHE MEXAy HpPSIMBIMU,
paccTosiHUe MEXIy IIOCKOCTSIMHM;, YMEHHE HCIIOJIb30BaTh HpPU pEIICHUU
3a/1a4 U3y4eHHbIe (DAKTHl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIErO0 MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIbI0 TEOMETPUYECKHX MOHATUA U BEJIWYUH, pPElIaTh

CBsA3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a9un
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIIATbL (GUIypbl, 00BEM GUrypBHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOI'pDAaHHHUK, CEYEHHE MHOTOTPAaHHHKA,
Ky0O, mnapamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MIOBEPXHOCTH MNHUPAMUJbI, MPHU3MBI, KOHyca, IHMIUHApa, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalyieJIbHBIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdepbl, LWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI M MOBEPXHOCTHU
BpAILEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILUBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bopMynHpOBaTh OINpeeNICHUs U3ydaeMbIX (UTYp, BBIABUTaTh THIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX TE€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOAUTH KiIaccu(ukanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS

11

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 pEeaJbHOM JKU3HHM; YMEHHE BBIYHMCISATH T'C€OMETPUUYECKUE BETMYHHBI
(nmuHa, yrom, Iomaab, OO0BEM, IUIOMIATL TMOBEPXHOCTH), HCIOJIB3YS
W3y4eHHbIe (OPMYyNbl M METOJbI, B TOM YHCIE: IUIOIAb MMOBEPXHOCTU
MUpaMUbl, MPU3MBI, KOHyCa, IWJIMHApA, IUomanab cdepbl; 00béM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenunea, MUPaMubl, MPU3Mbl, [UIMHIPA,

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

12

VYmenune OIICPHUPOBATL IIOHATHUAMHU: HIPAMOYIOJibHAad CUCTCMAa KOOPJAMUHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, pPa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJIIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHHUEC, YIOJI MCKIAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ n KOOp,Z[I/IHaTHHﬁ MCTOJ

UL pECIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPYTIux y‘le6HLIX npeaMcETOB
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YMeHue BBIOMPATh TOAXOISIIHA METOJI ISl PELISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTE€MaTHKH B HU3YYEHUH NPUPOJHBIX U OOIIECTBEHHBIX
IPOLIECCOB U SIBJICHWW; YMEHHUE pACIO3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE NMPUBOAUTH IPUMEPHI MAaTEMAaTHUECKUX

OTKPBITUMA POCCUICKON U MUPOBOU MaTeMaTHYECKOW HAyKU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA EI'D

IO MATEMATHUKE

Kon IIpoBepsieMbIi 3J1€MEHT COAEPKAHUS
1 | Yucna v BeIYMCICHUS
1.1 | Harypanbusie u 1ensie yncia. [Ipu3sHaKy JeTMMOCTH HETbIX YHCET
12 Parmonanbubie yrcna. OOBIKHOBEHHBIC M JIECSTHYHBIE IPOOH, TPOIICHTHI, OECKOHEUHBIE
' MEPUOANYECKHUE IPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOW creneHu. JleicTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMU HATypaJIbHOW CTETICHU
L4 Crenenp c uensiM mnokazateneM. CTeneHb ¢ palMOHAIBHBIM TNoka3areneM. CBoiicTBa
' CTETICHU
L5 CunHyc, KOCHHYC M TaHTE€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTE€HC
' YHCIIOBOTO apryMeHTa
1.6 | Jlorapudm uncna. JlecATHUHBIE U HATYPABHBIE JOTAPH (MBI
JlelicTBuTeNnbHBIE YMCIA. ApH(MeTHYECKHEe OMepaiy ¢ JCHCTBUTEIBHBIMH YHCIAMHU.
1.7 | TIpubnmkEHHbIe BBIYUCICHHS, MPaBHIa OKPYIJICHUs, MPHKUAKA W OLEHKA pe3yabTara
BBIYMCIICHUHN
1.8 | TIpeoOpa3zoBanue BHIpaKEHHIA
1.9 | KomruiekcHbie uncia
2 | YpaBHEHUs ¥ HEPABCHCTBA
2.1 | Ilensie u 1poOHO-paIOHAILHBIC YPaBHEHUS
2.2 | UppauuoHaibHbIe YpaBHEHHUS
2.3 | TpUroHOMETPHYECKUE YPABHEHHS
2.4 | Tloka3zarenbHble U JOrapu(MUUIECKUC YPABHCHUSI
2.5 | Uenble 1 ApoGHO-pAIIMOHATBHBIC HEPABEHCTBA
2.6 | UppauuoHaibHble HEPABEHCTBA
2.7 | Toka3zarenbHbie U JorapupMUUCCKHE HEPABEHCTBA
2.8 | TpHUroHOMETpUYECKHE HEPABCHCTBA
2.9 | CucreMsl  COBOKYITHOCTH ypaBHEHHH U HEPABEHCTB
2.10 | VpaBHeHus1, HEpaBEHCTBA U CHCTEMBI C TApaMETpaMu
2.11 | Marpuma cucteMbl IMHEHHBIX ypaBHEHU . OnpenenuTens MaTPHUIIbI
3 | ®OyukwK U rpaduKu
31 Oyukius, cnocoObl 3amanus  QyHkuuu. I'padukx  ynxuumu. BzaumHO o0paTHbIE
. ¢ynkuuu. YérHele u Heu€éTHble GyHkuuu. Ilepuoanueckue GpyHKIMHA
3.2 | O6nacth ompeseNeHUs] 1 MHOKECTBO 3HaueHui GpyHkunu. Hymu ¢ynkiwn. [IpoMexyTku




3HAKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH ()YHKUIMH. MaKCUMyMbl U MHHUMYMBI

¢bysakun. Hanbombiiee 1 HauMeHbIee 3HaYeHUE (DYHKIIUU Ha MPOMEKYTKE

CrenenHast ¢yHKIHS ¢ HATypaJbHBIM M IIENbIM TOKa3aTeneM. EE cBoiicTBa U rpaduk.

>3 CBoiicTBa u rpaduk KOpHS n-0il CTENeHN
3.4 | TpuroHomerpuueckue QYHKIIUH, UX CBOWCTBA U TpaduKu
3.5 | TlokasarenbHas u JorapupMuyeckas (pyHKIUHU, KX CBOMCTBA U rpaduKu
16 Touku pazpeBa. AcumnToTsl rpadukoB Qyakmuii. CBoiicTBa (yHKIWH, HEMPEPHIBHBIX
' Ha OTpe3Ke
3.7 | TlocnenoBaTeIbHOCTH, CIIOCOOB! 3aJaHHS ITOCJIE0BATEILHOCTEN
3.8 | Apudmerrdeckas u reoMeTpHUecKas nporpeccud. GopMyiia CII0KHBIX POLEHTOB
4 | Havasa MaTeMaTH4eCKOTO aHaIM3a
4.1 | TIpoussoanas pyHKIMHU. [IPOU3BOHBIE DIIEMEHTAPHBIX (PYHKIIUH
[IpuMeHeHre TMPOM3BOTHOW K HCCIENOBaHMIO (YHKIIMA Ha MOHOTOHHOCTH |
4.2 | skctpemyMbl. HaxoIeHHe HanOOJBIIETO W HAWMEHBIIETO 3HAYCHUS (QYHKIMH Ha
OTpe3Ke
4.3 | TlepBooOpa3zuas. urerpan
5 | MHOXeCTBa U JIOTUKA
5.1 | MuoxecTBO, onepanuu HaJ MHOKecTBaMH. JluarpaMMel Diinepa — Benna
5.2 | Jloruka
6 | BeposATHOCTh U CTATUCTHKA
6.1 | OnucarenbHas cTaTUCTHKA
6.2 | BeposaTHOCTb
6.3 | KomOunaropuka
7T | Teomerpus
7.1 | durypsl Ha IIOCKOCTH
7.2 | TIpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrorpaHHHKH
7.4 | Tena v HOBEPXHOCTH BpaIIEHHS
7.5 | KoopauHaThl U BEKTOPHI




YUYEBHO-METOJIMYECKOE OBECIEYEHME OEPA3OBATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* Anrebpa u Hayana matemaruueckoro anamuza, 10-11 xmaccel/ Amumon IILA.,
Konsrun 10.M., Tkauea M.B. u npyrue, AkimonepHoe o6miectBo «/3gaTenbcTBo

«IIpocsemenuey, 2023

METOJINYECKHNE MATEPHAJIBI IJISA YUYUTEJIS
Mertoaudeckue pekomenaanuu k yueonuky 1. A. Anumosa, 0. M. Konsiruna, H.
E. ®énoposoii u ap. 10-11 kmaccel. Asropsl: H. E. ®énoposa. M. B. Tkauéga. 5-¢

u3nanue, crepeorunHoe Mocksa «IIpocsemenue» 2023

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
https://ege.sdamgia.ru/
bubnmmoreka IJOK
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07
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