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HOACHUTEJIBHAS 3AIIMCKA

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 cpemHero 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 BBIPAKCHHUS, pabOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXKECTBA HATYpPaJIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaxIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIC €My CIEIUPUYCCKUE 3aJa4d W Olepalyu: JeJICHUE Haledo,
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.
bnaromapst mociienoBaTeIbHOMY pPACIIUPCHHIO Kpyra HUCIOJIB3YEMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 3aj]ad
(GopmMupyeTcsi npeACcTaBIeHUE O €IUHCTBE MATEMaTHUKU KaK HayKd U €€ poylu B
MOCTPOEHUU MOJIEIEeH peaJlbHOrO MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETHU3alHsL.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealu3yeTcss Ha MPOTSIKEHUU BCETO
oOyueHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHuUs, MOCKOJbKY B KaXKIOM
pasgene Ilporpammbl MpenryCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynpTaTe OOy4aroliMecs OBJAJACBAIOT PA3IUYHBIMU METOJAMHU  PELICHHUS
palMoOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHUH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepkammx mnapaMmerpsl. [lomydeHHbIE yMEHHMSI HIMPOKO HCIOIB3YIOTCS MpH
UcCleoBaHNH (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 BBIPAKECHUM,
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
3aKOHOMEpPHOCTE 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 TpaQuKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3ydueHue creneHHoi,
NOKa3aTeabHOM, JIorapuMUUEeCcKO U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIMOJIb30BaHUE (DYHKIMI ISl peuieHus 3a7ad U3 JAPYrux y4eOHbIX
IPEAMETOB U PEANBHOUN ’KM3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3Tom OGonbiioe BHHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIamMu 3aBUCHUMOCTH MEKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJNyYEHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON TUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJIIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u ciioBecHo. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHass n1uHUS «Hadama maTeMaTHYeCKOTO aHalIW3a» MO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYI KAK MaT€MaTHUYECKUX, TaK U MPUKIAJHBIX 3a/ad4,
JOCTYTHBIX OOYYaIoOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTb
rpaduku  CIOXKHBIX (YHKIUNA, ONpENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAnU (Guryp u oObEMBI Tel, HAXOAUTH CKOPOCTH H
yCKOpeHHus IpoueccoB. JlaHHas conepkaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4dllee pPEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHalM3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (OPMAIbHO-JIOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHIO YMEHHUH pACIIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKU B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs 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
W MpeasiaraloT Haubosiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOUIMN BCE pa3lielbl
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 BBIPAXKCHHUS CBOMX MBICIIEH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJEeIyeT MPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE ONPEACIEHHBIM
OpaBWiaM  [OCTPOEHUs  JOKa3aTeIbCTB.  3HAKOMCTBO €  DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO 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 IMPU3BAHBI
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  IpoOJIeMy.
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 vaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. Ilpumenenue npoOel M HPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEUCTBUTEIILHOTO YHuCia U ero cBoiicTBa. [IpubamxEHHbIe BRIUUCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BHIYUCICHUM.

Crenenp c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIed GopMbl 3aMUcH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MIPEJICTABICHUS TaHHBIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHN U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IMOKa3aTeleM U €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapudmel.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
apKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apTyMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHHs U YypaBHEHUs-cieacTBus. HepaBeHCTBO,
pelIeHrne HEpaBeHCTRA.

OcCHOBHBIE METO/BI PEIICHUS LEJBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOro4wiIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOrOWIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiensl ¢  UEJIBIMH
kodppunmenramu. Teopema Buera.

[IpeoGpazoBaHys YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINX CTETICHU U KOPHHU.

HppaunonanpHbie YpaBHEHUS. OcHOBHbIE METOIbI pelIeHus
WPPALHOHAIBHBIX YPAaBHECHUM.

[lokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS] MOKa3aTeIbHBIX
YPAaBHEHHM.

[TpeoGpazoBanre BEIPAXKEHUIA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmudeckue YPaBHEHUS. OcHoOBHbIE METOJIbI peleHus
norapuMUYECKUX YpaBHECHUH.

OcHOBHBIE TPUTOHOMETPUYECKUE bopmyIbL. [IpeobOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHHI. PellleHne 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. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —ammapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB W SBICHUMW, IPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTeMaTHYEeCKOTO OOBEKTa, CIIEJCTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KJIACC

Yucia v BbIYMCICHUS

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
yuces, HauOoypmuii ol nenurens (nanee — HOJl) m HamMeHsblee ooiee
kpaTtHoe (nanee — HOK), ocratkoB o moynto, anroputMa EBkiunaa ass pereHus
3a/1a4 B LIEJIBIX 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 KOMIUIEKCHOTrO 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  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHre TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OcCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHHS CHUCTEM M COBOKYIMHOCTEH pallMOHAJIBHBIX,
UppAIMOHAITBHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3aJad M3 pa3IMyHbIX 00JIacTel HayKu M peaibHON
KU3HU, HHTEPIPETALUs TOJTYYEHHBIX PE3YIbTATOB.

DyHKUUM U TPaPUKu

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

Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U IpadUKH.

I'paduueckre meTonbl pelieHHs ypaBHEHMH M HepaBeHCTB. ['paduueckue
METO/JIbI pELlIEHUs 3a/1a4 C MapaMeTpamu.

Hcnonb3oBanue rpadukoB (QYyHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJad M3 JAPYTUX YYEOHBIX
PEIMETOB U PEAIbHOM KU3HU.

Havana maTeMaTH4ecKOro aHajim3a

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

[IpumeHneHnne NPOU3BOIHON JUIsi HAXOXKJEHUS HAWIYYIIero penieHus B
NPUKIAIHBIX 3aJa4yax, JUIsl OMNpEENeHHs CKOPOCTH U YCKOpPEHHUs TMpollecca,
3a1aHHOTO (HOPMYJION WJIH TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBO0Opa3HbIX. [lepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI WHTETpaJA. Beruuciienue
onpenenéHHoro uHTerpana mo ¢popmyie Hetorona-JleiOnua.

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

[Ipumepbr pemenuii nuddepeHINATBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETMPOBAHUE PEATbHBIX TPOIECCOB C ToOMOIIpl0  auddepeHnnarTbHbIX
YPaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMN 00YyYaIOIIEerocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUICKUX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusx, cdepax
SKOHOMHUKU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUHCKOr0o Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, dTUYECKOTO0 MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JAEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYasl 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHUS B
HWHTEpEcax 3JI0pOBOro M 6€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pOBBIO (3I0POBOE THUTAaHWE, COAUTAHCUPOBAHHBIM PEKHM 3aHATHH M
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS S

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NPOdEeCCHOHATILHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaITpaBJIECHHOCTH;

7) 3KOJIOTUY€eCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATILHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, IUIAHUPOBAHUE IOCTYNKOB W OILEHKA HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEYECKOW JMESTEIBLHOCTH, JTaloB e&
Pa3BUTHA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIO0BATEIBCKYIO JICSATEIBHOCTh
WHIMBUIYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEeJICIICHHSI TIOHSATUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS 7151 0000IIEHNS U CPABHEHUS, KPUTEPUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPEOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIIbHBIE, CIMHIYHbIE, YaCTHBIC U OOIIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOMCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUECHHH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

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

BBIOMpATh CMOCcO0 pelieHus y4dyeOHOM 3ajauu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEILICHUS, BbIOMpaTh Haubojee  MNOAXOMAMUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCkue 1eiCTBHA:

MCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTHBOpPEUYHE,  MpoOJIeEMY,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

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

CaMOCTOSATEIbHO (POPMYIHUPOBaTH OOOOIIEHHS W BBIBOJBI O pe3yJibTaTaM
OPOBENEHHOTO  HAOMIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpollecca, a TaKKe BbIIBUTATh
NPEOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIUMKU, TaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(MOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

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

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIEe YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHWS MO XOJy pEIICHUS 3aJayH,
KOMMEHTHPOBATH MOJIYUCHHBIN PEe3yJIbTarT;

B X0j/ic OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
ayanaora, oOHApY)KMBATh Pa3IMYMe W CXOJCTBO IMO3HUIIMHA, B KOPPEKTHOU (dopme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HUCCIIeI0OBaHNS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3eHTAIIMU 1 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 PELICHUN ¢ yYETOM HOBOW MH(OpMaALUK.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX JIEUCTBUI U MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCThH
crnocobaMu CcaMONPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3ylibTaTa perieHus
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITETILCTB, IaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBUE PE3yIbTaTa LEIH U YCIOBUAM, OOBSCHATH IPUIMHBI
JTOCTH)KCHUS WU HEJIOCTHKCHHUSI PE3yJIbTATOB JIEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAMBHIYaTbHOM
paboThl TpU pelieHWW YYeOHBIX 3a7ad, TNpPUHUMATh I[eJh COBMECTHOMU
JESTENbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThcs, OOCYXIAaTh WpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXaeHHUs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce 0Oyd4arouIuiicss MOJTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHYECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBFHOE YHCIIO, OCCKOHEYHas
nepuogudeckass Japo0b, TPOIEHTH, HWPPANMMOHATHLHOE YHCIIO, MHOXECTBa
PaAIMOHATILHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

NPUMEHATh JIpOOM W TPOIEHTHI IS PEIICHHWS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIEC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUAKY H
OIICHKY pe3yiIbTaTa BBIUYNCICHUH;



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

CBOOOJIHO OIEPUPOBATH MOHATHEM: ApU(PMETHUECKUI KOPEHb HATypadbHOM
CTEICHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIlMOHAJIBLHBIM MOKAa3aTeJeM;

CBOOOJHO OMNEpPUPOBATH MOHATUAMM: JIOrapud™ uwucna, AECITHUYHBIE WU
HaTypajbHbIE TOrapu(MBbI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMH: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

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

YpaBHEHUsSI M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHU-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3IMYHbIE METOJbl PEUICHUs pPaIlMOHANBHBIX U JPOOHO-
palMOHANBHBIX YPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB I PEILICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSAMH: MHOTOUYJIEH OT OJHOW IEepPEeMEHHOM,
MHOTOWIEH C MLeIbIMH KO3(p(GUIIMEHTaMH, KOPHU MHOTOYJIEHA, NPUMEHATH
JI€JICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL peLLIeHUs 3a1a4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHH,
MaTpula, OMNpPENENUTENb MaTpulbl 2 X 2 W €ro TE€OMETPUYECKUU CMBICI,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpAaBHECHUHU,
MOJEIMPOBATh PEAJbHbIE CUTYallMU C MOMOIIBI0 CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBIO MATpHIl W OIPEHEIIUTEIICH,
MHTEPIPETUPOBATD ITOJIYy4YECHHBIA pE3yJIbTaT;

UCIIOJIb30BAaTh CBOMCTBA [JEWCTBUM C KOPHSAMU JUIsi IpeoOpa3oBaHUs
BBIPAKCHUU;

BBITOJIHATD NIPEOOPA30BaAHUS YHCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTEIEM;

HCMOJIb30BaTh CBOKMCTBA norapu@mMoB JUISL npeoOpa3zoBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMEepUpOBaTh MOHSATUSMU: HppPAlMOHAIbHbIE, MOKAa3aTeIbHbIE U
JorapuMHUUYECKUe ypaBHEHUS, HAXOAUTh UX PELICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI I TPeoOpa3oBaHus
TPUTOHOMETPUIECKUX BBIPAKCHUII;

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

MOJICIMPOBATh pEalbHbIE CHTYallMd Ha S3bIKE aireOpbl, COCTABIATH
BBIPQXKCHHS, YpPaBHEHHsS, HEPAaBEHCTBA IO YCJIOBUIO 3ajadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJIENN C MCIIOJIb30BaHUEM amapara aireOps.

DYyHKIUHA U TPAaPUKU:

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

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

CBOOO/IHO OINEpPUPOBATh TOHATUAMH: UYETHBIE W HEUYETHBIE (YHKIUH,
nepuoandeckue QyHKIHH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMBI (YHKIIUM, HawOoyblliee W HaWMEHbIIee 3HAYCHHWE (YHKIMHA Ha
IPOMEXKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUAMH: CTeNEHHAsT (QYHKIUS C HATYpPaJIbHBIM U
[EJIBIM TOKa3aTesneM, Tpaduk cTerneHHOW (YHKIMU C HATypaldbHBIM U LEJIBIM
nokazatesneM, rpaduK KOPHsI N-OM CTENeHW Kak (yHKIUH OOpaTHOW CTENEHU C
HATypaJbHBIM MOKa3aTeJIeM;

ONEepUPOBATh TOHATHSAMU: JMHEHHAs, KBaJpaThyHash U JPOOHO-JIMHEHHAS
(GYHKIIUH, BBITOTHATD AJIEMEHTAPHOE MCCIIEIOBAHNE U TTOCTPOCHUE X IPAPUKOB;

CBOOOJTHO OMEpPHPOBATH MOHATHSAMHU: TOKa3aTellbHas U Jorapupmudeckas
GyHKIMM, WX CBOWCTBAa W TrpadHKH, HMCIOIL30BaTh UX TpadUKU IS pElIeHUS
YpaBHEHHM;

CBOOOIHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeieJIeHNe TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUH 3a7ad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HH, BBIpAXKaTh (OPMYJIaMU 3aBUCHMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CcBOOOIHO OMEpUPOBATh MOHATUSAMU: apumeThyeckas M TeoMeTpudecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FTeOMETpUUECcKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHLIUAIBHBINA POCT, (OpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

MCIOJIb30BaTh MNPOTPECCHM ISl PELICHUS pPEabHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIE0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUA MATEMATHYECKOTO aHalu3a KakKk aHaJlInsa
OECKOHEUYHO MaJbIX;

CBOOOJHO ~OINEpPUPOBATh TMOHATUSAMM: HENPEpPbIBHbIE (QYHKUIUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKINU;

CBOOOJTHO ONEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJi pelIeHuUs 3a/1ay;

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

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3NYECKHH CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHoxecTBAa U JIOTHKA:

CBOOOJHO  OMEpUPOBaTh  TMOHATUAMH: MHOXXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

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

CBOOOJTHO OINEpPUPOBATH MOHSTUSMHU: OIpEICIICHUE, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicss MOJYYUT CIETYIOIIHNE
NPEeIMETHBIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Airedpa u Hayaia MaTEMaTUYECKOTO aHaJIU3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJTHO OMEpUPOBATH TMOHATHUAMH: HATypaJlbHOE H 1EJ0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENBIX YHCEJ, MCIOJIb30BaTh NPHU3HAKU JIEITUMOCTH
uensix yucen, HOJl u HOK HatypanbHbIX 4Mcen sl PelieHus 3a/1ay, NPUMEHSTh
anroput™m EBKinna;

CBOOOIHO OMNEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIIMOHHBIX CUCTEMAX CUMCIICHNUS,

CBOOO/IHO OMEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIIJIEKCHBIX YHCEN, NMPEACTABISITh KOMIUIEKCHBIE YUCIIA B aNreOpandeckoil u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUS] U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHATHUSMU: HUPpALMOHATBHBIE, MOKA3aTelIbHbIC U
norapu@MuyYecKre HEPaBEHCTBA, HAXOJIWUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MTEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSITh  HEO0OXOoauMble  (OpMyJbl  JJIsI  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYIMTHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHABHEIE, HMppallOHAIbHBIE, MoKasaTeabHEbIE,
gorapumMuyeckre W  TPUTOHOMETPUYECKHE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIyJIu U MapameTphl;

MPUMEHATH rpadrUuecKrue METOIbI JIJIsl PEIICHHS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJICIMPOBATh peaJIbHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPAXKCHMS, YpPaBHEHUsI, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJICNIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIUNA € TOMOIIBIO 3JIEMEHTAPHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3UITUU JIBYX ()YHKITUI;

CTPOUTH TEOMETpHYECKHEe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpUPOBATh TOHATUAMH: TpadUKA TPUTOHOMETPUUYCCKUX
dynKImi;

NPUMEHATh (QPYHKIIMU JJI MOJICIMPOBAHUS M MCCJICIOBAHUS peaJbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOJIHYIO JIJII UCCIEO0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaXOJUTh HauOOJIbIIIEE M HAUMEHbBIIIee 3HAaUCHHUS ()YHKIIMU HENPEPHIBHOM Ha
OTPE3KE;

HCTOJIL30BAaTh MPOU3BOAHYIO JJISI HAXOXKJACHHS HAWIYYIIETO PEIICHHUS B
NPUKJIAJAHBIX, B TOM 4YHCJIE€ COLUHAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OTNpeAeICHUs] CKOPOCTH U YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIoN Wiu
rpaguKoMm;



CBOOOJHO OMNEpUpOBaTh MOHATHUAMM: TEPBOOOpa3Has, ONpeneIEHHBIH
UHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TMPEICTABICHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHUM HA IPUMEPE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBbIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PanmoHanbHble YpaBHEHHS U 24 |
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
ypaBHEHUU
) Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1 bubnuoreka [IOK
LENIBIM [OKa3aTejIeEM https://m.edsoo.ru/1568aba3
ApubMeTnuecKnii KOpeHb N-0i CTETICHHU. bubmuorexa [JOK
3 15 1
Hppanmonanbable ypaBHEHUS https://m.edsoo.ru/1568aba3
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 | bubmuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/f11c4afd
Jlorapudmudeckas GyHKITUSA. bubnuoreka [JOK
5 18 1
JlorapudmMuueckue ypaBHECHUS https://m.edsoo.ru/f11c4afd
TpuroHomMeTpudyecKkre BoIpaKEHUS U bubmuoreka [JOK
6 22 1
ypaBHEHUS https://m.edsoo.ru/1568aba3
7 [TocnenoBarenbHOCTH U IPOTPECCUH 10 1
bubmuoreka [JOK
8 H I 20 1
epepeIBHBIC pynicuii. Tponssonas https://m.edsoo.ru/fl1c4afd
9 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
UccnenoBanue GyHKIUN ¢ TOMOTIBIO bubnuoreka [JOK
1 . 22 1
MIPOU3BOIHOM https://m.edsoo.ru/f11c4afd
2 [TepBooOpa3zHas u UHTETpaT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1 bubnuoreka [IOK
Tpuronomerpruyeckue HepaBeHCTBA https://m.edsoo.ru/fl 1c4afd
4 HppanmnonanbHble, NOKa3aTeIbHbBIE U 24 1 bubnuoreka [IOK
Jorapu(pmMuUecKre HepaBeHCTBA https://m.edsoo.ru/1568aba3
5 KommnekcHsie yncna 10 1
6 HarypanbHble U 1ienbie yncina 10 1
7| oo v | 12 1 buGmoresa LIOK
N p https://m.edsoo.ru/1568aba3
ypaBHEHUI
8 3agauu ¢ mapaMeTpamu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 )
3HaHUU
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HMara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl

I'TABA 1. MHo:kecTBO ieiicTBUTEJbHBIX Yuces. MHorowiennl. PanmonanbHble ypaBHeHusi 1 HepaBeHcTBAa. CucTeMbl JIMHEHBIX
YPaBHEHHI.

MHO3K€eCTBO, onepaluy HaJl MHOKECTBAMH
U UX CBOWCTBA

Hwnarpammsl Diinepa-Benna

[IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO

armapara JIjs peleHus 3a1a4y !
Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
JECTUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC MEPUOANICCKUE APOOH
PanmonaneHbie ynciaa. OOBIKHOBEHHBIE U
JECATUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC ITEPUONUCCKHIE TPOOH

[Ipumenenue npoOeii ¥ POLIEHTOB IS |
pellIeHMs TPUKIIAIHBIX 3a/1a4

[Ipumenenue npoOeii ¥ MPOLIEHTOB IS |
peuieHus NpUKIaAHbIX 3aa4

JlericTBUTENbHBIC YUCIIa. PallnoHaIbHEIE 1 1
HppalMOHANIbHBIE YHCIIa

ApupmeTrrueckue onepanum ¢ 1




I[GflCTBHTCJIBHBIMPI qHucJjiaMu

10

Monynb AeCTBUTEIBHOTO YHCIIA U €r0
CBOMCTBA

11

[TpuGnmxEHHbBIC BEIYMCIICHUS, TPaBHIIa
OKPYIJICHHA, IPUKHUAKA U OLICHKA
pe3yJbTaTa BEIYMCICHUM

12

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
TpOOHO-pallMOHATIFHBIX YPABHEHUH U
HEPaBEHCTB

13

OCHOBHEBIE MCTOABI PEIICHUS TCIIbIX U
TpOOHO-palMOHATFHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHBIE METOIBI PEIICHUS IEJTBIX U
JIPOOHO-PALIMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHOrouieHsl OT OJHON NEPEMEHHOM.
Jlenenre MHOTOYJIEHA HA MHOTOYJICH C
octatkoMm. Teopema bezy

16

MHorousieHs! ¢ 1eabIMi KO3 GULeHTaMu.
Teopema Buera

17

Pemenne cucreM JTMHEHHBIX ypaBHeHHfI.

18

Pemenne cucreM JIMHEHMHBIX ypaBHeHHﬁ.

19

Martpuiia CUCTeMbI TUHEWHBIX YPaBHEHHIA.
Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPHUUECKHI CMBICI U CBOMCTBA;
BBIYMCJIEHUE €r0 3HAYEHUs

20

Omnpenenurens MaTpuLpl 2X2, ero
TE€OMETPUYECKUN CMBICIT U CBOMCTBA;




BBIYHCIICHHUEC €I'0 3HAYCHUA

21

IIpuMeHeHue onpenenuTens Uil peleHus
CUCTEMBI JINHEWHBIX YPABHEHUI

22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemrenne npukiiagHeIxX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtpoabHas padora: "PannonajabHbie
yYPaBHeHHs M HepaBeHcTBA. CucTeMbl 1 1

JINHEHbIX ypaBHeHMil. "'

rNABA 2. ®yukuuu u rpapuku. CrenenHas GpyHKUIHS ¢ HeJbIM MOKa3aTeeM.

25

OyHKIHUSA, CTTOCOOBI 3a1aHusT (DYHKIIUH.
B3anmuo o6patubie ¢pyHkiun. Kommosurus 1

GbyHKIIHH.

26

I'paduk dyakumnn. DnemeHTapHbBIC
npeoOpazoBaHus rpaduKoB GyHKITUN

27

OO0nacTh onpeneneHuss i MHOXKECTBO
3HaueHni ¢yHkiuu. Hymu dyHkmm. 1
[TpoMexyTKH 3HAK MOCTOSTHCTBA

28

Ué&rHble 1 HeYETHBIE (PYHKIIUU.
[Tepuonuueckue pynkiuu. [TpomexyTku 1
MOHOTOHHOCTH (PYHKIIUU

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIHH.
HauOoubiiee u HauMeHblIee 3HAYCHHUE 1
(GYHKIMHU Ha TPOMEXYTKE

30

JIuHeiliHas1, KBapaTHUHAs U JPOOHO-
TUHeWHas QYHKIUH




DeMeHTapHOE UCCIIeIOBAaHUE U

31 . 1
MOCTPOEHHE TPAPUKOB ITHX PYHKIIHHA

0 DeMEeHTapHOE UCCIIEIOBAaHUE U |
MOCTPOEHHE TPAPUKOB ITHX (PYHKITHHA

13 Crenens ¢ 1enbIM okasareneMm. bunom |
HeroTona

34 Crenens ¢ 1enbIM MokasareneMm. bunom |
HeroTona

35 CrenenHast GyHKIHS C HATypaJIbHBIM U |
1enbIM nokazateneM. E€ cBoiicTBa u rpadux

36 KoutpoabsHas patdora: "Crenennas 1 1
¢pynkuus. E€ cBoiicrBa u rpagux"

I'TABA 3.ApudmMernueckuii KOpeHb n-0i creneHu. UppanuoHajbHble ypaBHEHHS.

37 ApubMeTnuecKknii KOpeHb HATYPATbHOU |
CTCTICHH U €r0 CBOMCTBA

18 ApubMeTnuecKknii KOpeHb HATYPATbHOU |
CTCIICHH U €r0 CBOMCTBA

39 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHU, |
COJZIEpKalIuX CTEIICHU U KOPHU

40 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHUH, |
COJZIepKalIuX CTENEHU U KOPHU

A1 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHUH, |
COJZIepKalluX CTENEHU U KOPHU
Wppannonansueie ypaBHeHHs. OCHOBHBIE

42 METO/Ibl PELICHUS UPPALIMOHATBHBIX 1
YpaBHEHUH

13 Wppannonanssbie ypaBHeHHU. OCHOBHBIE |

MCTOJbI PCIICHUA UPPALUOHATIBHBIX




YpaBHEHUU

Wppannonansuble ypaBHeHNUs. OCHOBHbBIE

44 METO/Ibl pEUICHUS UPPALUOHAIBHBIX 1
YpaBHEHUU

45 PaBHOCUIIbHBIE TIEPEXO/IBbI B PELLICHUU |
HppalMOHAIIbHBIX YPaBHEHUM

46 PaBHOCHIIBHBIE IEPEXO/IBI B PEILICHUU |
HppalMOHAIIbHBIX YPaBHEHUM

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU |
UppalMOHANIbHBIX YPaBHEHHM

43 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU 1
HppalMOHANIbHBIX YPaBHEHHM
CpoiicTBa u rpaduK KOpHS N-Oi CTENEeHU

49 KaK (yHKIIMH 0OpaTHOW CTENEHH C 1
HaTypaJIbHbIM TOKa3aTesieM
CaoiicTBa u rpaduK KOPHS N-0il CTETICHU

50 KakK (YHKIIMH OOpaTHOU CTETICHH C 1
HaTypaJIbHbIM MOKa3aTesieM
KonTpoabHasi padora: "CpoiicTBa U

51 rpa)uk KOpHs N-0ii CTeneHu. 1 1
HppanuonaibHble ypaBHeHus'"

I'JIABA 4.1loka3atenbHas pynkuus. [lokazaTeqbHble ypaBHEHUS.

5 CreneHs C pallMOHAIBLHBIM [TOKa3aTeNIeM U 1
e€ CBOICTBa

53 Crenens ¢ pallMOHAIBHBIM [TOKA3aTENEM U |
e€ CBOMCTBA

54 Crenens ¢ pallMOHAIBHBIM [TOKA3aTEIEM U |

€€ CBOIICTBa




[TokaszarenpHas GyHKIHS, €€ CBOWCTBA U

55 1
rpadux
56 Hcnons3oBanue rpaduka GyHKIUN 715 |
peuieHus ypaBHEHUN
57 Hcnons3oBanue rpaduka GyHKIUN 715 |
peuieHus ypaBHEHUI
[Toka3zarenbubie ypaBHeHUs. OCHOBHbBIE
58 METO/1bI pEIIeHUS] T0OKA3aTEIbHBIX 1
YpaBHEHUU
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
59 METO/IbI peIIeHUs] T0Ka3aTeIbHBIX 1
ypaBHEHUU
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
60 METO/Ibl PEUIECHUS MOKA3aTEIbHbBIX 1
YpaBHEHU U
61 KonTpoabHasi padora: "[loka3aTenbHas | |
¢ynknusa. IloxkasarenbHble ypapHenus'
I'/TABA 5. Jlorapugmuueckasi pynkuus. JlorapupmMmudeckue ypaBHeHU.
62 Jlorapudwm uncna. CoiicTBa Jorapupma 1
63 Jlorapudwm uncna. CoiicTBa Jorapupma 1
64 Jlorapudm uucna. CoiicTBa orapupma 1
65 JlecsiTuuHbIe U HATYpaJIbHBIE JTOTAPU(PMBI 1
66 JlecsiTuuHbIe U HATYpaJIbHBIE JTOTAPUPMBI 1
67 [IpeoOpaszoBanHue BEIpaKEHUH, COAEepPKAIIUX |
sorapumsl
68 [IpeoOpazoBanue BEIpaKEHUH, COAEPIKAIIUX |

sorapumsl




69 [IpeoOpazoBaHue BEIpaXKEHHIA, COACPIKALIIIX 1
norapupMsl

70 Jlorapudmmueckast pyHKIHS, €€ CBOWCTBA U |
rpadux

71 Jlorapudmmueckast QyHKIH, €€ CBOWCTBA U |
rpadux

7 Wcnonb3oBanue rpaduka QyHKIUN A5 |
pelIeHns ypaBHEHUN

73 Wcnonb3oBanue rpaduka QyHKIUN A5 |
pelIeHns ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

74 METO/IbI pelIeHHs] Jorapu(PpMUIecKux 1
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

75 METO/IbI PEIICHUS JTOTaPUPMUUECKUX 1
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

76 METO/IbI PEIICHUS JTOTaPHPMUUECKUX 1
ypaBHEHUH

77 PaBHOCHIIBHBIE TTEPEXO/IbI B PEILICHUN |
norapu(pMUUECKUX ypaBHEHUH

73 PaBHOCUIIBHBIE TTEPEXO/IbI B PEILICHUN |
norapu(pMUUECKUX ypaBHEHUH
KonTpoabHasi padora:

79 "Jlorapupmuyeckas pyHkums. 1 1
Jlorapudgmuyeckne ypapaenus"

FNABA 6. TpuronoMerpuyecKkue BbIpaKeHU U YPABHEHHS.
80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC 1




YUCJIOBOI'O apryMeHTa

CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC

81 YKCJIOBOTO apryMeHTa !

%2 ApKCUHYC, apDKKOCUHYC M apKTaHI'€HC |
YHCJIOBOTO apryMeHTa

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

84 OTIpe/ieNIeHue TPUTOHOMETPUUECKHUX 1
(yHKIIMI YHUCIOBOrO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

85 oTpeieTIEHNEe TPUTOHOMETPUUECKIX 1
(yHKIIMI YHUCIOBOTrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1

89 OcHOBHBIE TPUTOHOMETPUYECKUE HOPMYJIBI 1

90 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX |
BBIPAKCHUHN

91 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX |
BBIpOKCHUHN

9 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX |
BBIPAKCHUHN

93 IIpeoOpa3oBaHre TPUTOHOMETPHUUECKUX |
BBIpaXKCHUM

94 Pemenne TpUroHOMeTpUYECKUX YpaBHEHHIA 1

95 Pemenne TpUroHOMeTpUYECKUX YpaBHEHHIA 1




96 Pemenne TpUroHoMeTpUUECKUX YpaBHEHUM 1

97 Pemrenne TpUroHOMETPUYECKUX YPABHEHUI 1

98 Pemenue TpuroHoMeTpuueCcKUX ypaBHEHHM 1

99 Pemenune TpuroHoMeTpuuECKUX ypaBHEHHUM 1

100 Pemenue TpuroHoMeTpuueCcKUX ypaBHEHHM 1
KonTtpoabHnas padora:

101 "TpuroHomMerpuyeckue BbIpaKeHUs U 1 1
TPUTOHOMeTPUYeCKHe ypaBHeHus "

FNABA ?. Ilociie10BaTeIbHOCTH U NIPOrPecCUm

[TocnenoBarensHOCTH, COCOOBI 331aHUS

102 nocijenoBaTeabHoCcTEN. MeTon 1
MaTeMaTH4eCKON MHAYKIUU
MOHOTOHHBIE ¥ OTPaHUYEHHBIE

103 rnocJieIoBaresibHOCTH. McTopust ananu3a 1
0ECKOHEYHO MaJIbIX

104 Apubdmernueckast Iporpeccus 1

105 ['eoMerpuueckas nporpeccus 1

106 beckoneuHo yObIBaroIiasi reoMeTpuiecKast |
nporpeccust

107 CymMa GecKOHEYHO YOBIBaroIIei 1
reOMETPUYECKON IPOTPECCHH

108 JIMHENHBIN U SKCTIOHEHIIUAJIBHBIA POCT. |
Uucno e. @opmyrna CI0KHBIX TPOIEHTOB

109 JIMHENHBIN U SKCIIOHEHIMAIIBHBINA POCT. 1
Yucno e. Popmyina CI0KHBIX IPOLEHTOB

110 Hcnonp30BaHue Nporpeccuu s peleHus |

PCAIBbHBIX 3a/la4 ITPUKIIAAHOT'O XapaKTCpa




KonTpouabHnas padora:

ti "IocsienoBaTeJIbHOCTH U porpeccun’ !
rNABA 8. HenpepbiBHbIe (pyHkuuu. IIpoussoanas

112 HenpepbiBHBIC GYHKIIUN U UX CBOWCTBA 1

113 Touka pa3pbeiBa. ACUMITOTHI rpaduKoOB |
byHKIMNA

114 CpoiicTBa (DyHKIMI HEMIPEPHIBHBIX Ha |
OTpe3Ke

115 CpoiicTBa (hyHKIIMI HEMIPEPHIBHBIX Ha 1
OTpe3Ke

116 MeTto1 MHTEpBAJIOB JUIsl pellIeHUs 1
HEPaBEHCTB

17 MeTto1 HHTEpBAJIOB JUIsl pelIeHUs |
HEPABCHCTB

118 MeTox UHTEPBAIIOB JUIsl PEIICHUS |
HEPABCHCTB

119 [IpumeHeHre CBOMCTB HEMPEPBHIBHBIX |
(GyHKUUMH U1 peleHus 3a1a4

120 [IpumeHeHne CBOMCTB HEMPEPBHIBHBIX |
GyHKUUMH U1 peleHus 3a1a4

121 [TepBas u BTOpas Npou3BOAHbIE PYHKINN 1

122 OnpeneneHHve, rE€OMETPUYECKUN CMBICI |
IIPOU3BOIHOM

123 Onpez[eneHI/Ive, (buznYeCKuit CMBICT |
IIPOU3BOIHOM

124 VYpaBHeHHEe KacaTeIbHOU K TpauKy |

GbyHKIIIHI




125 YpaBHEHHE KacaTenbHOU K rpaduKy !
byHKITIT
126 [IpousBoiHbIE 371EMEHTAPHBIX PYHKLINN 1
127 [IpousBoiHbIE 371€EMEHTAPHBIX PYHKLNN 1
128 [TpousBoiHAS CYMMBI, IPOU3BEACHUS, |
YaCTHOTO ¥ KOMITO3HIINA (DYHKITHI
129 [Tpou3BoiHAS CYMMBI, IPOU3BEACHUS, |
YaCTHOTO ¥ KOMIIO3UIIHH (DYHKITUI
130 [Tpou3BoiHAS CYMMBI, IPOU3BEACHHUS, :
YaCTHOTO Y KOMIIO3HIHH (DYHKITUH
131 KonTpoabHnas padora: "[lpouzBoanas” 1 1
132 [ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3AITUS 1
3HaHuM: "YpaBHeHUS"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS |
3HaHuil: "OyHKIMNK"
134 HTorosasi KOHTpPOJILHAA padoTa 1 1
135 HToroBasi KOHTpOJILHasI padoTa 1 1
136 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMAaTU3AINS |
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBO 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUyeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

rNABA1. Ucciienopanue GyHKUMA ¢ IOMOLIBIO IPOU3BOIHOM.

[IpuMeHeHne npon3BOIHOMN K
HCCIEeI0BAaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U 9KCTPEMYMBI

[IpuMeHeHne mpon3BOIHOMN K
HCCIEe0BaHUIO ()YHKIIMI Ha MOHOTOHHOCTh
1 OKCTPEMYMBI

[IpumeneHnre mpou3BOIHOM K
UCCle0BaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeneHre mpou3BOIHOM K
HCCIeI0BaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

[Ipumenenre npou3BOIHOM K
HCCIEeI0BaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeHeHne MPou3BOTHOM K
UCCIEeI0BAaHUIO (DYHKIIMI HAa MOHOTOHHOCTh
U 3KCTPEMYMBI

HaxosxneHne HanOoJIbIIEro 1
HaUMEHBIIEro 3HaYeHUs HelIPePhIBHOM
(GyHKIMHU Ha OTpe3Ke




Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOIbIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMHU Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEeMTPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(hyHKIIMM Ha OTpE3Ke

13

[IpumeneHnne Tpou3BOIHOM JIs
HaxO0JKJICHUS HAMUTYUIIIErO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIEro PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPON3BOAHON IS
OTIpEJeTICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOTO (HOPMYJION Wi
rpapuKom

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO (GOopMYIIOH UITH




rpadpuKom

17 Komnozunus ¢pyHkimit

18 Komnozunust GyHKImiz

19 Komnozunust GyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

o1 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

2 KonTpoabHnas padora: "HUccienosanue 1
(pyHkumii ¢ noMoub0 NPOU3BOAHOM "

FMABA2. [lepBooOpa3Hasi U HHTerpaJ.

o [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
MepBOOOPA3HBIX

24 [TepBooOpa3zHbIC F1eMEHTAPHBIX (YHKITUH.
[IpaBuna HaxoXAEHUS TEPBOOOPA3HBIX

)5 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX

26 Huterpan. ['eomerpuyueckuii CMbICIT
UHTerpaia

7 Brruncnenue onpenenéHHOro HHTErpaia mno
¢dbopmyne Herorona-Jleliouuma

)3 Brruncnenue onpenenéHHOro HHTErpaia mno
tdopmyne Herorona-Jleliouuia

29 [IpumeHeHne nHTErpana i HaXOXKACHUS
IUIOIIAJeH MIOCKUX (QUryp

30 [IpumMeHeHMe UHTErpana i HaXOXKACHUS

00BEMOB T€OMETPUUYECKHX TET




[Tpumeps! pemenuii quddepeHInaIbHBIX

31 .
ypaBHEHUI

1 [Tpumeps! pemenuii qudQepeHInaIbHBIX
YpaBHEHUI
MaremaTuyeckoe MOAEIMPOBAHUE

33 peabHBIX MPOIIECCOB C MOMOIIIBIO
T depeHInanbHbIX YpaBHEHHUH

34 KonTpoabnas padora: "Ilepoodpasnas |
U uHTerpaa"

rNABA3. I'pa¢uku TpuronoMerpuyeckux pyHkuuii. TpuronoMmerprnyeckue HepaBeHCTBA.

35 Tpuronomerpuyeckue GyHKIUH, UX
CBOMCTBa U rpapuxu

36 Tpuronomerpruyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

17 Tpuronomerpuueckne GyHKIUHN, UX
CBOMCTBA U rpaduKu

18 Tpuronomerpuueckue GyHKIUHN, UX
CBOMcTBa U IrpaduKu

39 Tpuronomerpuueckue GyHKIUHU, UX
CBOMcTBA U IrpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YpaBHEHUH C IOMOLIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

4 OT100p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHUH C IIOMOIIBIO




TPUTOHOMETPUUECKOHN OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUIECCKHIX

43 YPaBHEHUH € MOMOULIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemienne TpuroHOMETpUUYECKUX
HEPABEHCTB

45 Pemienne TpuroHOMeTpUYECKUX
HEPABEHCTB

46 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

47 Pemienne TpuroHOMETPUYECKUX
HEPaBEHCTB
KonrpoJabsHnas patdora: "I'paduxku

48 TPUTOHOMETPHYECKUX (PYHKIIUIA. 1
Tpuronomerpuyeckue HepaBeHcTBa'"

rNABA4. UppanuoHajibHbIE, IOKA3aTeJIbHbIE H JIOTapu(pMUuYecKue HepaBeHCTBA.

49 OCHOBHBIE METO/IbI PELICHHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

57 OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS
norapu()MUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHUS

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




OcHoBHEIC MCTOAbI PCIICHUSA

53 norapu(MUIECKUX HEPABEHCTB
56 OCHOBHBIE METOIBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB
57 OCHOBHBIC METOIBI PEIICHUS
HPpalMOHAILHBIX HEPABCHCTB
53 OCHOBHBIE METOIBI PEIICHUS
HPPaIMOHAIILHBIX HEPABEHCTB
59 OCHOBHBIE METOIBI PEIICHUS
HPPaIMOHAIEHBIX HEPABEHCTB
60 OCHOBHBIE METOIBI PEIICHUS
HPPaIMOHAIEHBIX HEPABEHCTB
61 I'padmyeckue MeTOIBI peleHUs
MppaIMOHAIBLHBIX YPaBHEHHUI
& I'padrueckre METOIbI peICHHS
MppaIMOHAIBLHBIX YPaBHEHHUN
63 I'paduueckre MeTOIbI pelICHHS
MOKa3aTeNbHBIX YPaBHCHH
64 I'paduueckre METOIbI pelICHHS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'padurueckue METO bl peLICHHS
norapu(pMUYECKUX yPaBHEHUH
66 I'padrueckre METO bl peLICHHS
norapu(pMUIECKUX HEPABEHCTB
67 I'padmyeckue MeToabl penieHus
norapu(MUIECKUX HEPABEHCTB
68 I'padmyeckue MeToab! peneHus

IIOKa3aTCJIIbHBIX 1 JIOFapI/I(I)MI/I‘-ICCKI/IX




YpaBHEHUI

69

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U JIOTapu(PMHIECKUX
YpaBHEHUH

70

I'paduueckre METOIBI pelIeHHS
[I0KAa3aTeIbHbIX U JOrapu(pMUUECKUuX
HEPABEHCTB

71

I'padmueckue MeToab! pereHus
MOKa3aTeIbHbIX U JOrapu(pMUIecKux
HEPABEHCTB

72

KonTtpoJsbHas padora:
"HppaunoHajbHble, IOKa3aTeJbHbIC U
Jorapu¢pmMuyeckue HepaBeHcTBa'"

FMABA 5. KoMmjiekcHEIEe YUucIa

73

KommiekcHbie uncia. Anredpanyeckas u
TpUroHOMeTpHuecKkas (GOpPMbI 3aIuCU
KOMIIJIEKCHOTO YHCIIa

74

KommiekcHbie uncia. AnreOpanyeckas u
TpUTroOHOMETpHUecKas (HOPMbI 3aIUCU
KOMILJIEKCHOTO YHCIIa

75

Apudmernueckue onepaiuu c
KOMILJIEKCHBIMU YHCIIAMU

76

Apudmernueckue omnepaiuu c
KOMILJIEKCHBIMU YHCIIAMU

77

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOp,[[HHElTHOI’I IIJIOCKOCTH

78

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOp,[[HHElTHOfI IIJIOCKOCTH




®opmyna Myaspa. KopHu n-oii ctenesu us

79 1
KOMIIJIEKCHOTO YHUCIIa

20 ®opmyna Myaspa. KopHu n-oii crenesu u3 |
KOMILJIEKCHOTO YHUCIIa
[IpumeHeHre KOMIUIEKCHBIX YHCeI JUIs

81 pemeHust PU3NIECKUX U TEOMETPUIECKUX 1
3a/a4

20 KonTpoabHnas padora: "KomiiekcHbie | 1
yucJaa'

rNABA 6. HatypasnbHble U 1eJIble YUCJIA.

83 HarypanbsHble 1 nienbie yncna 1

84 HarypanbsHble u nienbie yncina 1

25 [IpumeHeHue NpU3HAKOB AETUMOCTHU LENbIX |
qucel

26 [IpumeHeHNre PU3HAKOB ACTUMOCTH LENBIX |
qHCell

g7 [IpumeHeHNEe MPU3HAKOB AETMMOCTH LIEJIBIX |
yucen: HOJ u HOK

28 [IpumeHeHNEe MPU3HAKOB AETMMOCTH LIEJIBIX |
yucen: HOJ u HOK

29 [IpuMmeHeHne NPU3HAKOB AEIMMOCTH LIEJIBIX |
YHCeJl: OCTATKH 10 MOJYJIIO

90 [IpuMmeHeHne NPU3HAKOB AEIMMOCTH LIEJIBIX |
YHCEeJl: OCTATKH 10 MOJYJIIO
[IpumeHeHne NPU3HAKOB AETMMOCTH LIENIBIX

91 Yyycel: aAroput™ EBKianaa s peleHus 1

3aJa4 B ICJIbIX YHUCIax




92

KountpoJabsHnas padora: ""Teopus neabix
yuces'

rNABA 7. CucTeMbl pAIMOHAJIBHBIX, HPPAIHOHAJ

BbHBIX ITOKa3aTeJIb

HBIX M JIOTApUPMHYECKUX YPABHEHHIt

93

Cucrema 1 COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIE/ICTBHS

94

Cucrema 1 COBOKYITHOCTh YpaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI H CHICTEMBI-
CIIE/ICTBHS

95

OCHOBHBIE METOIbI PEIICHHS CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPABHEHUI

96

OcCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
COBOKYITHOCTEH MppaIMOHATBHBIX
ypaBHEHU U

97

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MOKAa3aTeJIbHBbIX YPaBHEHMI

98

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MMOKa3aTeIbHbIX YpaBHEHUN

99

OCHOBHBIE METO/IbI PEILIEHHS CUCTEM U
COBOKYITHOCTEH JIorapu(p)Mu4eckux
ypaBHEHUH

100

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu()MU4IecKux
ypaBHEHUH

101

[IpumeHeHNe cUCTEM K PELLIEHUIO
MaTeMaTH4eCKUX 3aJa4 U 3a/1a4 U3
pa3nuyHbIX 00acTeil HAyKH U peabHOM
KU3HU, HTHTEPIpETals NOTYyIeHHBIX




pe3yJIbTaToOB

HpI/IMeHeHI/Ie CHUCTCM K PCIICHHIO
MaT€MaTUYCCKUX 3aJa4 U 3aJja4 U3

102 pa3nu4HBIX 00IacTeil HAYKH U PeaNbHOM 1
YKU3HU, UHTEPIIPETALUs NOJTyYEHHBIX
pe3yJIbTaToB
[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a7a4 1 3a7a4 U3
103 pa3aMYHbIX 00JaCTe HAYKU U peaslbHOMN 1
KU3HU, HHTEPIPETALUs OTyIeHHBIX
pe3ynbTaToB
KourtpoJabHas padora: "Cucrembl
104 PALMOHAJIBLHBIX, HPPALMOHAJBHBIX 1
NM0KA3aTeJIbHbIX U JIOrapu(pMUYECKUX
ypaBHeHuUil"
FNABA 8. 3a1a4u ¢ mapamMeTpaMHu.
105 PanmonanbHbie ypaBHEHHS ¢ TapaMeTpamMu 1
106 PannonanbHbIe HEpAaBEHCTBA C |
rnapameTpamu
107 ParnmonanpHbie CUCTEMBI C TapaMeTpaMu 1
108 WppanmonansHble ypaBHEHU s, HEPABEHCTBA |
C mapaMeTpaMu
109 HppaunonanbHple CUCTEMBI € ITApaMETPAMU 1
110 [TokaszarenbHble ypaBHEHUS, HEPABEHCTBA C |
rnapameTpamu
111 IToka3aTenbHbIE CUCTEMBI C TTAPAMETPAMHU 1
112 Jlorapugmuueckue ypaBHeHHUs, |

HCEpPAaBCHCTBA C MapaMEeTpaMn




113

Jlorapudmuueckue CUCTEMBI C
napaMmeTpamMu

114

TpuroHomeTpudecKkue ypaBHEHUs €
rapamerpamu

115

TpuroHomeTpuuecKre HEPABEHCTBA C
rapamerpamu

116

TpuUroHomMeTpHUIECKNE CUCTEMBI C
rapameTpamu

117

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIEIEeH peaTbHbIX
CUTYalllil C TOMOIIBIO YPABHEHUH C
rapamMeTpamu

118

[TocTpoenune u ucciaeaoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYallUil C TOMOIIBIO CUCTEM YPAaBHEHUM C
rapamMeTpamu

119

[TocTpoenue u uccnenoBanue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYAIIMH C TIOMOIIBIO CUCTEM YPaBHEHHH C
rapameTpamu

120

KounrpoJsbHas padora: "3agaum ¢
napamerpamn''

121

IToBTOpPEHUE, 00001IEHUE,
cucTeMaTHU3anus 3HaHuii: ""YpaBHenus"

122

[ToBTOpEHue, 06001IeHNE, CHCTEMAaTU3AIINS
3HaHMi: "YpaBHeHus"

123

[ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui: "YpaBHeHus. Cucremsl




ypaBHeHui"
124 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS |
3HaHuii: "HepaBencrtna"
125 [ToBTOpEenue, 06001ICHNE, CHCTEMATH3 AN |
3HaHuii: "HepaBencrna"
126 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3ALIHS |
3HaHuii: "HepaBencrtna"
127 [ToBTOpEenue, 0600IIeHNE, CUCTEMATH3AIIHS |
3HaHuii: "[IpousBoaHas u e€ npumeHeHue"
128 [ToBTOpEeHME, 0600IIIEHNE, CUCTEMATHU3AIIHS 1
3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"
129 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS :
3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"
130 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS |
3HaHuil: "MHTEerpan u ero npuMeHeHue"
131 [ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3AITUS |
3HaHuii: "OyHkIUK"
132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 1
3HaHuil: "OyHKIMNK"
133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS |
3HaHui: "OyHkunn"
134 Hroropas koHTpoOJIbHAs paboTa 1 1
135 Hrtoropas koHTpoJIbHAS paboTa 1 1
136 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs |
3HAHUU
OBUHIEE KOJIMYECTBO YACOB 110 136 10

INPOI'PAMME







YUYEBHO-METOJMYECKOE OBECIEYEHUE OEPA3OBATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI U151 YYEHUKA

YueOHuk «MaremaTuka: anredpa U Havyajga MaTeMaTHIECKOTO aHaJM3a, reoMeTpusi. Anredpa u
Hayaya MatremaTudeckoro ananusa. 10-11 kiacce», aBrops LA, Anumos, KO.M. Konsirun u

Ap.
Mocksa, u3z. «IIpocBemenue», 2020; ba3oBeiii 1 yriryOJIeHHBIH YPOBHH.

METOANYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

YueOHuk «MaremaTtuka: airedpa u Hauyajga MaTeMaTUYECKOTO aHan3a, reoMeTpusi. Anredpa u
Hayaja MmaTemaruyeckoro ananuza. 10-11 xknacce», aBtopsl LA, Anumos, FO.M. Komsrun u nip
Mockga, u3g. «IIpocsemenney», 2020;.ba3oBblii 1 yriryOeHHBIN YPOBHHU.

Paznuunbie cO0pHUKY 3a1a4 A7 oAroToBku K EI'D 6a30Boro u yriy0ieHHOTO YpOBHSL.
VYueOHuk «MaremaTtuka: airedpa u Hauyajga MaTeMaTUYECKOTo aHan3a, reoMeTpus. Anredpa u
Hayaya MatemMaTudeckoro ananusa. 10-11 kmacce», aBTopel M. 4. TlparyceBuy, K.M. Cton60B u
A.H. I'onoBuH.

Mocksa, u3z. «IIpocsemienuey, 2019Yrny0neHHbIN ypOBEHb.

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

1. Iloptan nuctannuonHoro odyuenwus (do2.rcokoit.ru). HTEpakTHBHBIE KyPCHI TIO OCHOBHBIM
MpeAMETaM IIKOJIbHOW MPOrpaMMBl;

2. Poccuiickas anekTpoHHas mkoja (resh.edu.ru). Buaeoypoku u TpeHaKepsI 10 BceM Y4eOHbIM
npeaMeTam;

3. MockoBckast anekTpoHHas mkodia (uchebnik.mos.ru/catalogue). Bugeoypoku u cuieHapuu
YPOKOB;

4. Ilopran UaTepHet ypok (interneturok.ru). bubimoreka BUIEOYPOKOB IO IITKOJIBHOM
[IporpamMMme;

5. Iopran SAxnace (yaklass.ru). Buneoypoku u TpeHaxkephl;

6. [Tnomanka ObpazoBarensHoOro nentpa «Cupuyc» (edu.sirius.online);

7. llopTtan moAroTOBKM 00YYaIOIINXCs K TOCyJapCTBEHHON UTOroBoi arrecranuu “Pemry EI'3”
(ege.sdamgia.ru); Cratlpan.

8. DnexTpoHHbIe yueOHUKH n3aarenbcTBa “TIpocBemenne” (media.prosv.ru);

9.- OTKpbITbIN 6aHK 3agaHKil No matemaTnke www.fipi.ru

10. - PegepanbHbIi LEHTP TECTUPOBAHUA WWW.rustest.ru

11.IIopran Yuu.py. Buneoypoku u TpeHaKepsl.
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