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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 OOEecre4YrBaeT MHCTPYMEHTAJIbHYIO 0a3y ais
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOpOHBI, PopMHUpYET
JIOTUYECKOe M aOCTPAaKTHOE MBIIUICHHE 00Yy4alolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOEHUSI UH(POPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
JucIUIUIMH. B paMkax JaHHOro y4eOHOro Kypca oOydaroluecs OBJIa/eBalOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MaTEMaTUUeCKOU opme.

VY4eOHbIll Kypc anreOpsl U Hadajdl MaTEMaTHYECKOTO aHajau3a 3akKiablBacT
OCHOBY Il YCHEIIHOTO OBJAJCHUS 3aKOHAMHM (PU3HKH, XUMHUHU, OUOJIOTUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUsI IKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISICT OPUEHTHUPOBATHCSI B COBPEMEHHBIX IM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsA U B
MOBCETHEBHOM >XM3HU. B TO ke BpeMsi oBiajieHuE aOCTPAKTHBIMH U JIOTUYECKHU
CTPOTUMH KOHCTPYKIIUAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKIMH U paccykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
00001IeHNe W KOHKPETH3alMi0, a0CTparupoBaHUE M aHAJOTUIO, (HOPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usydyenus yueOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYeCKOIro
aHanu3a» OOydYarolluecs IMOJYy4YaroT HOBBIM OMNBIT PEIICHUS MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOCHUSI MAaTEMaTUYECKUX MOJEJIEH peajbHbIX CUTYalluH,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  MOpPUMEPAMU
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJIE, HAyKe U HUCKYCCTBE, C
BBLAAIOIIMMHUCS MAaTEMaTHYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcsi KakK uepe3 y4eOHbI wmaTepualn, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TPeOyIoIell MpOJOJKUTENBHONM  KOHUEHTpPAalMM BHUMAaHMUS,
CaMOCTOSITEIbHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTHM 34 TOJIyYCHHBIU
pe3yJibTar.

B ocHoBe MmeTtomumkm oOydeHus anredpe W HadajaM MaTeMaTHYeCKOTo
aHaJIM3a JISKUT JCSTEIHbHOCTHBIN MPUHIIAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudajga MaTeMaTHYECKOTO
AHAJIN3a» BBIICJICHBI CIEIYIOMINE COJAEPKATEIBHO-METOANUECKUE TMHUM: «Hucna
U BbluucieHus», «OyHkuuu u rpadukuy, «YpaBHeHHUS U HepaBeHCTBay», «Hauana
MAaTeMaTH4YeCKOro aHanusa», «MHoxkecTBa U JOruka». Bce OCHOBHBIE



COJICPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0ydyeHHs Ha YpPOBHE CpEIHEro oOliero oOpa3oBaHHUs, €CTECTBEHHO JOTOHSIS
ApYr Apyra U MOCTENEHHO HACHIIIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBIH
yu4eOHBIH KypC SIBISE€TCS WHTETPATUBHBIM, TIIOCKOJIBKY OOBeAMHSIET B cebe
COJIep)KaHUE HECKOJIbKHX MaTeMaTHMYeCKHX MAWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTeMAaTHUYECKUN aHalu3, TEOPUS MHOXKECTB, MaTeMaTH4yecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs OBIaAeBalOT BcE Ooree
IMPOKUM MaTEMaTHYECKHM almapaTtoM, Y HUX MOCIIE0BAaTeIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENbh pealbHOU
CUTYaIlH, PUMEHITH 3HAHUS, TIOJTYYCHHBIC MIPU M3y4eHUH Y4eOHOTO Kypca, AJis
peIIeHUs] CaMOCTOSTEIHHO CPOPMYTUPOBAHHON MaTeMaTHUECKON 3a7auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOAMYECKasT TUHHS «Yucla U BBIYUCICHUS» 3aBepIacT
(dopMupoBaHUE HABBIKOB HMCIIOJIH30BAHMS JIEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIIAX B CeOS MCIOIB30BAHUE PA3TMYHBIX
dopMm 3ammcu 4Ymcia, YMEHHE JelaTh NPUKUIKY, BBIMOJHATH MNPUOIMKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTUYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBA HATYpPaJIbHBIX, IEIIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcel. B KaXIOM U3 JTHX MHOXECTB pPacCMaTPUBAIOTCS
CBOWMCTBEHHBIC €My CIHEIU(PUICCKUE 3aJaud W OIepaluu: JACIICHUE HaIelo,
ONEPUpPOBAHUEC OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWMCTBA
palMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIliU, a TaKKe
W3BJICUCHUE KOPHS HATypaITbHOW CTENEHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnaromapsi mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIOJNIB3yeMBIX YUCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 3a]ad
(GopmupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poid B
MOCTPOEHUU MOJIETE peanbHOT0 MHUpa, HMIMPOKO HCIOJB3YIOTCA 0000IIeHue H
KOHKpETH3alHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcss Ha MPOTSHKEHUU BCETO
oOyueHus Ha YpOBHE CpEIHEro oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKIOM
pasgene Ilporpammbl MperyCMOTPEHO pELICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOy4aromiyecs OBJAACBAIOT PA3NIUYHBIMU METOJAMHU  PELICHUS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMuUUecKux u
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEeHCTB M CHCTEM, a TakkKe 3ajad,
colepkammx mnapaMmeTpsl. [lodydeHHbIE YMEHHS IIMPOKO HCHOJB3YIOTCS TpHU
UCCle0BaHNH (QYHKIMI C TIOMOINBIO MPOU3BOJHOM, NPU PEUICHUH MPUKIATHBIX



3a/1a4y ¥ 3a7a4 Ha HAaXOXJCHUE HAauOOIBbIINX U HAUMMEHBIINX 3HAYCHUH (PYHKIUU.
JlanHasi conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  (QopMynaM, MpeoOpa3oBaHHUs  PALMOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKXKE BBIPAKCHUI,
collepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga MPOUCXOAWUT  JajbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIJIEHUSI OO0ydYaromuxcs, (GOPMHUPYIOTCS HABBIKUA JAETYKTUBHBIX
paccykiaeHuid, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. Aniredpa
npennaraetr d(QQeKTUBHbIE HWHCTPYMEHTHI JUISI pEUICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKa HAYKH.

CopepxxarenbHo-MeToANYecKass JUHUSA «DyHKUMU H  TpadUKU» TECHO
NEPEIIeTaeTCsl ¢ JIPYrUMU JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3ydueHue creneHHoi,
NOKa3aTeIbHOM, JIorapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOWCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMIA ISl pEHIeHUs 3aJad U3 JPYrux y4eOHBIX
IPEAMETOB U PEANBHOMN KM3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW W HepaBeHCTB. [Ipu 3TomM Oombllioe BHUMaHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (OpMyJIamMu 3aBUCHUMOCTH MEXKIY
pPa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh IOJNyYEHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBbIKOB, IMO3BOJIIIONIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEIMYMHAMHU B
pasnmuuHON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenbHass nuHUs «Haudanma maTeMaTHYecKOro aHalin3a» IMO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaT€MaTUYECKHUX, TaK U MPUKIAJHBIX 3a]ad,
JOCTYIHBIX OOYYarOIIMMCS, TAK KaK y HHUX HOSBISAETCS BO3MOXHOCTb CTPOMTH
rpa@uky  CIOXKHBIX (YHKIWNA, ONPENeNsiTh WX HauOOJIbIIME W HAUMEHBIIIHE
3HAUEHWs, BBIYUCIATH IUIOMAAU (Puryp u oOBEMBI TeN, HAXOAUTh CKOPOCTU U
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMATHYECKUX MOJEJIECH pPEalbHBIX CHUTYaluH,
MO3BOJISIET HAXOAWTh HAWIydllee pPEHICHHE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJa4aX. 3HAKOMCTBO C OCHOBaMHU MaTeMaTH4E€CKOTro
aHalln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-JIOTMYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKU B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIT O



BBIJTAIOIIMXCA PE3yJbTaTaX, IMOJYYEHHBIX B XOAE pPA3BUTHS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-METOIMYECKAs TUHUS «MHOKECTBA U JIOTMKA» BKJIIOYAET B
ce0si SJIEMEHTHl TEOPHUM MHOXKECTB M MaTEeMaTHYeCKOWl JOruku. TeopeTuko-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECH KYPC IIKOJIBHON MAaTEMATUKH
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MAaTEMAaTUKA M €€ NPWIOKEHUM, OHHM CBSI3BIBAIOT pPAa3HbIE MAaTEMaTUYECKHE
OUCIHMIUIMHBL W WX TPWIOKEHUS B e€auHoe 1enoe. Iloatomy BaxxkHO nAaTh
BO3MOXKHOCTH OOy4YaromieMycss TMOHMMaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MAaTeMaTHKUA W UCIOJb30BATh €T0 JJIsl BBIPAXKEHUSI CBOUX MBICIEH.
JlpyruM BaXHbIM TPU3HAKOM MAaTEMaTUKHW KaK HayKd ClIeAyeT MpU3HaTh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE ONPEACIEHHBIM
npaBujaM  IOCTPOEHUS  JOKa3aTeIbCTB.  3HAKOMCTBO €  DJIEMEHTaMU
MAaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
oOy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KICHUS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayaja MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYE€CKOrO MOJICIMPOBAHUSA, KOTOPHIC MPU3BAHbI
CIIoCcOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENICH peanbHbIX
CUTYyalluid, WCCJIEAOBAHMS D3TUX MOJIeJIed C TIOMOUIBIO afmapara ainredpbl H
MaTE€MAaTUYECKOTO aHallu3a, HWHTEPIPETAalNU IOJYYEHHBIX pe3yibTaToB. Takue
3a/1aHus BIUIETEHBI B KQXbIM U3 pa3/iesioB MPOrPaMMBbI, IOCKOJIBKY BECh MaTEpUal
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [lpu
pEUIEHUH  peaJbHBIX  MPAKTUYECKUX  3aJad4  OOydYarollhecss  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, abcTparupoBaThCs,
UCIIONIb30BaTh ~ QHAJIOTHIO, 0000maTh W  KOHKPETHU3MPOBAThH  MPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7a4
OpraHu3yeTcs B MPOIIecce U3YUEHUS BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MAaTEMAaTHYECKOr0 aHaJIN3ay.

Ha w3yuenune yueOHOro kypca «Ajiredpa M Havala MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacos (4 yaca B HEZENIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE W JCCATUYHBIE APOOHU, MPOIEHTHI,
OeckoHeuHble mnepuoanyeckue apoodu. IlpumeHenue apobGelt U MPOUEHTOB I
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepanu ¢ JCUCTBUTEIBHBIMU  YucCIaMU.  Moayib
JIEWCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnmxkEnHbIe BhIYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BHIYUCICHUM.

Crenenp c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIel GopMbl 3aMUCH JEHCTBUTEIIHBHBIX YUCEIT IS PEIICHUS MPAKTUIECKUX
3a7a4 ¥ MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM I[OKa3aTeJIeM U €€ CBOWMCTBA, CTENEHb C
NEUCTBUTENBHBIM MTOKA3aTEJIEM.

Jlorapudm umcna. CpoiictBa norapudma. JlecsiTUuHble W HaTypajlbHBIC
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUsl. PaBHOCWIIBHBIE YpaBHEHHUS W YpaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
pELlIEeHUE HEPAaBEHCTBA.

OCHOBHBIE METO/BI PEIICHUS LENBIX U APOOHO-PAMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOroO4IeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOrOWIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiessl ¢  UEJIBIMH
kod(ppunmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAKEHUHN, COJIEPXKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METOIbI pelIeHus
MPPAlHOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS] MOKa3aTeIbHBIX

YPAaBHEHHM.

[TpeoGpazoBaHre BEIPAKEHUIA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHoOBHbIE METO/IbI penieHus
norapuMUYECKUX YPaBHCHUH.

OcHOBHBIE TPUTOHOMETPUYECKUE bopmyIbL. [IpeobpazoBanue

TPUTOHOMETPUUECKUX BbIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHHW. Marpuia CUCTEMbI JUHEUHBIX
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 ypaBHEHUM. lccienoBaHue DOCTPOCHHOM MOJEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEN pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHUe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 Pa3IMYHBIX 00JlacTeld HayKHM U peajbHOM
KU3ZHU.

DYyHKIUHA U TPAaPUKHU

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

Ob6nactp ompenenaeHUs ¥ MHOXKECTBO 3HaueHuM ¢yHkuumu. Hynu dynkimu.
[IpomesxyTku 3HakonocTossHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
dbyakuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHUsI PYHKIIUU Ha TIPOMEKYTKE.

Jlunelinas, KBajapaThuyHas M APOOHO-IMHEHHAs (YHKIUH. DJIeMEHTapHOEe
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.

ITokazarenbHast W JorapudpmMuyeckas (yHKIMH, UX CBOMCTBA M TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUHN 1T pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

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

Hayana MmaTeMaTH4eCKOro aHajamu3a

ITocneqoBaTeAbHOCTH, CIIOCOOBI 3aJaHusA IIOCJIENOBaTeNbHOCTEH. MeTton
MaTeMaTH4YECKOU VHJIYKIUH. MoOHOTOHHBIE 151 OTpaHUYECHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaT€MaTHYECKOIO aHAIN3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas mporpeccuu. beckoneuno yoObiBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T€OMETPHUUYECKOMN
MpOrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoLeHTOB. Mcmonb30BaHWE TPOTPECCHMU  JUIA  PELICHUS peajbHbIX 3aaad
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBubie (yHKIIMU U ux cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB @yHkiui. CBoilcTBa (YHKUMN HENpPEephIBHBIX Ha oOTpe3ke. Merton
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENpPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBast u BTOpas npousBojHble PyHKIMHU. OnpeaeneHrue, reOMETPUIECKUNA U
(u3nUecKuii cMbICT MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHU.

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

MHoxecTBA U JIOrMKA

MHoxecTBO, oOIlepaliud HaJ MHOXXECTBAMU M UX CBOWCTBA. JluarpaMmbl
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTeMaTHYECKOTO OOBEKTa, CIIEJCTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucia v BbIYUCICHUS

Harypanbhbie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmui oOuui nenurens (nanee — HOJl) m HamMeHsblee ooOiiee
kpaTtHoe (nanee — HOK), ocratkoB o moyinto, anropurMa EBkiuaa ass perieHus
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. KopHM n-oil cTEneHU U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JIJISl PeIIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUSA. PABHOCUIIBHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHre TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OcCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/bl PEIICHUS CHUCTEM M COBOKYIHOCTEH pAIlMOHAIBHBIX,
UppAIMOHAIBHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3ajJad W3 pas3fMyHbIX 001acTeil HayKu M pealbHOU
KU3HU, HHTEPIPETALUs TOJTYYEHHBIX PE3YIbTATOB.

DyHKUUM U TPaPUKu

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

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'padpuueckre meTonbl pelieHus ypaBHEHMM M HepaBeHCTB. ['paduueckue
METO/]IbI peLlIEHUs 3a/1a4 C MapaMeTpamu.

Hcnonb3oBanue rpadukoB (QYHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PEUICHUU 3aJad M3 JAPYTUX YYEOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Hauyasa maTeMaTH4ecKOro aHaju3a

[IpumeneHue Mpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaMMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpumeneHne NPOU3BOIHON JUIsl HAXOXKJEHHUS HAWIYYIIero perieHus B
NPUKIAIHBIX 3a7la4yax, JJIg OIpeAesIeHHs CKOPOCTH W YCKOpPEHHUs TMpollecca,
3a1aHHOTO (HOPMYJION WJIH TPAPUKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBOOOpa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TePBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI VMHTETpaJA. Brruucienue
onpenenéHHoro uHTerpana o gopmyne Herorona-JleiOnua.

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

[Ipumepbr pemenuii nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMOIIbI0 U] PepeHIIaTbHBIX
YPAaBHEHHUM.



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(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIUN 00YUYAOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMM HMHCTUTYTAaMH B COOTBETCTBUHU C UX
GyHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHMCKON MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BaHUE H3TUX JOCTWKEHHUH B JIPYrUX HayKaX, TEXHOJOTusx, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUSA

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCHUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOrO0 MOBEJACHHS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JAEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj/1au, PEIICHUH, pacCyXJIeHUH, BOCIIPUUMYHBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3nuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHSAThH MaTeMaTHYeCKWe 3HAHHUS B
MHTEpEcax 3JI0pOBOTo 1 0€30MacHOro 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBBIO (3I0POBOE THUTAaHWE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHUE LIEHHOCTH TPYIOIIO0Us, HWHTEpeC K
paznuuHbiM  cpepam  NPOPEeCCHOHATILHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTUYeCKOMY  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaITpaBJIECHHOCTH;

7) 3KOJIOTUY€eCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATILHOMN
Cpelbl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOeM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYXKarolel cpenpl, IUIAHUPOBAHHE TIOCTYMKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeIOBEHYECKOH ESITeNIbHOCTH, ATAloB €&
Pa3BUTHUS W 3HAYUMOCTH JUISl Pa3BUTHS [MBUJIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIO0BATEIBCKYIO JICSATEIBHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHUS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHSTHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHsI TIOHATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIUH,
OCHOBaHUS 7151 0000IIEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

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

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOMIOMCHUSIX U YTBEPKACHUSIX, MpEJiaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENW U IPOTUBOPEUYNN;

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

IPOBOJIUTH CAMOCTOSATENILHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBATh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss ydyeOHOM 3agauu  (CpaBHHMBATh HECKOJIBKO
BAPUAHTOB  pEIICHUS, BbIOMpaTh HaubojJee MNOAXOMAMUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCkue 1eiCTBHA:

MCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUpPOBATh TUIOTE3Yy, APryMEHTHPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTaMU, IBICHUSMHU, MTPOLIECCAMU;

CaMOCTOATENIbHO (POPMYIHUPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpPOBENEHHOTO  HAONIOJEHUs, KCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IIEHU;

IPOrHO3MPOBATH BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUTATh
NPEJNOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

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 W HMHTEPIPETUPOBATH WHGOPMAIMIO PA3IUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATH TpadUyEeCKu;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbI€ IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IeJIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUCHHBIN PE3yJbTarT;

B X0j/ic OOCYXKJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, peIIracMoi 3aJadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajnaora, oOHapy)KMBATh Pa3IMYMe W CXOJCTBO MO3WIHH, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTAa, HUCCIIeI0BaHNUs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1a4
MpEe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHﬂ



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 HHTEJLJIEKT:

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

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

OILIGHWBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUYNHBI
JTOCTY)KCHUS WM HEJAOCTH)KCHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH IeJIb COBMECTHOM
JEeSTENbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl paboOT, JOroBapuBaThbCs, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXaeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMBI» W HWHBIE), BBINIOJHATH CBOIO YacTh palbOTBl U
KOOPJMHUPOBATh CBOM JCUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce 0Oy4arouIuiicsi MOTYYUT CIETYIOIIHNE
MpPEeIMETHBIE PE3yJIbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hadajga MaTeMaTHYECKOTO aHAIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTHI, HPPANHOHATBFHOE YHCIO, MHOXXECTBA
PaIMOHAIIBHBIX U IEHCTBUTEIBHBIX YHCEN, MOAYIh JCHCTBUTEIIBHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPONEHTHI JJIS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOU KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHS, TTPaBUiIa OKPYTJICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUNCICHUN;



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

CBOOOJHO OINEPUPOBATH MOHATUEM: ApU(PMETUUECKUN KOPEHb HATypaabHOU
CTEICHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIlMOHAJIBLHBIM MOKAa3aTeJeM;

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

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

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

YpaBHEHUsSI M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCHUJIbHBIC YPAaBHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUIIbHBIE 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 MeJIbIMH KO3(P(UIMEHTaMH, KOPHH MHOTIOYJIEHA, NPUMEHSTh
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 TEeOMETPUYECKUNA CMBICT,
UCIIOJI30BATh CBOMCTBA OMpEAeauTeNass 2 X 2 s BBIUKCICHUS €r0 3HAYCHMUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpAaBHECHUHU,
MOJEIMPOBATh PEAJbHbIE CUTYallMU C MOMOIIBI0 CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MATpHIl U OIPEAEIUTENEH,
MHTEPIPETUPOBATD ITOIYy4YECHHBIN pPE3yJIbTaT;

UCIIOJIb30BAaTh CBOMCTBA [JEWCTBUM C KOPHSAMU JUIsi IpeoOpa3oBaHUs
BBIPAKCHUU;

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

HCMOJIb30BaTh CBOKMCTBA norapu@mMoB JUISL npeoOpa3oBaHus
norapuMUYECKUX BBIPAKCHUI;

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



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 PeoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUH;

CBOOOJHO ONEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYNBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA [0 YCJIOBHUIO 3a/aud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOIB30BAHUEM alllapaTa aireopsbl.

DYyHKIUHA U TPAaPUKU:

CBOOO/IHO OTEPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (GYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH JJIEMEHTapHbBIE IpeoOpazoBaHus rpaduKkoB QyHKIINH;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYKECTBO
3HaYeHU PyHKINUU, HYTH QYHKIIUA, IPOMEXKYTKH 3HAKOITOCTOSHCTBA,;

CBOOOJIHO OINEpPUPOBATh TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAaKCUMYMBI U
MUHUMYMbI (YHKIIUM, HauOoybllee W HaWMEHbIIee 3HAYCHHWE (YHKIMHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, rpauk CTeNneHHON (YHKIMU C HaTypalbHBIM U LEJIbIM
nokaszaTeneM, rpauk KOpHsS n-oil cTeneHu Kak (pyHKIUU OOpaTHOM CTENEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHUE UX IPapUKOB;

cBOOO/IHO ONEpUPOBaTh MOHATUAMU: MOKa3aTeiabHas M Jorapupmuyeckas
GbyHKIMKM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS pElIeHUS
YpPaBHEHHM;

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

UCMOJb30BaTh Tpaduku (QYHKIOUM A8 HCCIAEAOBAaHUS IPOLIECCOB U
3aBHCHMOCTEN MpHU pelIeHUH 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpAXKaTh (OpPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEpUPOBATH MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FTeOMETpHUUECcKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHLIUATBHBIA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIOJb30BaTh MNPOTPECCHH ISl PELICHHUS pPeaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUAMU: MOCIIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIE0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUA MATEMATHYECKOTO aHalu3a KakKk aHaJlInsa
OECKOHEUYHO MaJbIX;

CBOOOJTHO OINEpPUPOBATHh TMOHATUAMH: HENPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUH, aCUMOTOTHI Tpaduka QyHKINH;

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

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TepBasi W BTOpas MPOU3BOIHBIC
GyHKIMHU, KacaTenabHas K rpaduky QyHKIINY;

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

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

MHo:xecTBa U JIOTMKA:

CBOOOJTHO  OINEpUPOBATh  MOHATUSMHU:  MHOXECTBO, OIEpaluud  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 MAaTEMaTUYECKOTO O0BEKTa, T0KA3aTEIbCTBO, PABHOCUIILHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOywyenuss B 11 kjacce o0Oyd4arouiuiicss MOJYYUT CIETYIOIINE
NPEeIMETHBIE Pe3yJabTaThl MO OTIEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Airedpa u Hayaia MaTEMaTUYECKOTO aHAJIU3a»:

Yucia 1 BBIYUCJICHUSA:

CBOOOJHO OMEpUpPOBATH TMOHATHUAMH: HATypaJlbHOE H 1EJ0€ YHCIIO,
MHO>XECTBA HATypaJbHBIX M LENBIX YUCEJ, MCIOJIb30BATh IPU3HAKHU AECIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4MCeNn sl PEIIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CBOOO/IHO ONEpUpOBAaTh MOHATHEM OCTAaTKa IO MOJAYJIO, 3alHCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO ONEpPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCEeJ, MPEACTaBIATh KOMIUIEKCHBIE YHCIIa B alreOpandyeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



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

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
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 palMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHEHUI U HEPABEHCTB,;

pelarthb palMOHABHEIE, MppallOHAIbHEIE, MoKasaTeJbHEIE,
gorapumMuyeckrue W TPUTOHOMETPUYECKHE ypaBHEHHUs] U  HEPaBEHCTBA,
cojepKalMe MOIYJIu U MapameTphl;

MPUMEHATH TpadrUecKrue METObI JIJIsl PEIICHUS YPAaBHEHUN M HEPABEHCTB, a
TaKke 3a7a4 C apaMeTpamu;

MOJCIMPOBATh peaJibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPAXXCHMS, YpPaBHEHHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEJIOBaTh IIOCTPOCHHBIE MOJIEIM C HKCIOJb30BAHMEM alllapara aiureOpsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMK (YHKIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3UIIUU JIBYX ()YHKITUI;

CTPOUTH TEOMETpHYECKHEe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  OINEpPUPOBATh TOHATHUAMHU: TpadUKA TPUTOHOMETPUUICCKUX
dynKImi;

NPUMEHATh (QPYHKIIMU JJI MOJICIMPOBAHUS M MCCJIEIOBAHUS peabHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIH30BaTh MPOU3BOAHYIO JIJII UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HaMOOJIbIIICE M HAUMEHBIIIee 3HAaUCHUS (YHKIIMK HEIPEPHIBHON Ha
OTPE3KE;

HCTOJIb30BAaTh MPOU3BOAHYIO JJISI HAXOXKJACHHS HAWIYYIIETO PEIICHHUS B
NPUKJIAIHBIX, B TOM 4YHCJIE€ COLUHAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OmpeAeICHUs] CKOPOCTH U YCKOPEHMs TMpoliecca, 3aJaHHOTO (opMyol WiIH
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 xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
n/n NPorpamMmbl Bcero Konrpoarhbie o0pa3oBaTe/ibHbIE peCypChl
padoThbI
MHO3K€ECTBO JEHCTBUTEIBHBIX YHCEIL.
| MHuorounensl. PanmoHanbHble YpaBHEHHS U 24 |
HepaBeHcTBa. CHCTEMBI IMHEMHBIX
YpaBHEHUU
) Oynkunu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eIbIM TTOKa3aTesIeM
3 Apudmernueckuil KOpeHb N-0i CTENEHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 |
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUSA. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 2 1
ypaBHEHUS
[TocnenoBarebHOCTH U IPOTPECCUH 10 1
HenpepriBabie ¢pyukiuu. [IpousBoanas 20 1
9 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3alUs 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10




11 KVIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3ie/ioB U TeM JuexkTponHble (¢ poBbIE)
n/n NPorpamMmbl Bcero Konrpoursre o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
| I/IccneILOBaHI:Ie (GYHKITUH € TTOMOTIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpa3zHas u UHTETpaT 12 1
3 I'paduku TPUrOHOMETPUUECKUX (PYHKIIMM. 14 1
TpuronomeTpudeckre HepaBEeHCTBA
4 HppanmonanbHbpie, TOKa3aTeIbHBIE U 24 1
norapuMudecKkue HepaBeHCTBA
5 KommiekcHbie uncna 10 1
6 HarypanbHble u 1ienbie yncina 10 1
CucreMbl paliMOHaIbHBIX, UPPALUOHATIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
ypaBHEHUI
8 3agauu ¢ mapaMeTpamu 16 1
9 HOBTOPGHI/IC, 0000111eHNEe, CHCTEMAaTU3AINS 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTpoJsbHbie padoThl

MHO3K€eCTBO, Onepaluy HaJl MHOKECTBAMH U UX

1 . 1
CBOICTBa

2 Huarpammsl Ditepa-Benna 1

3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
anmapara JJIsl peleHus 3a1a4
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U

4 NeCSITUYHBIE TPOOH, MPOLIEHThI, OECKOHEUHbIE 1
MePUOANIECKUE APOOH
Pammmonansubie ynciaa. OOBIKHOBEHHBIE U

5 JECSITUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC 1
MePUOANIECKUE APOOH

6 [Ipumenenue npoGeil ¥ NPOLIEHTOB Ul PELICHUs |
IIPUKIIAIHBIX 33714

7 [Tpumenenue npoGeil U NPOLIEHTOB [Vl PELICHUs |
IIPUKJIAIHBIX 337124

g JlelicTBuTenpHbIE yncia. PannonanbHubie u |
UppaloHaJIbHbIE YHCIIa

9 Apudpmernueckue onepanuu ¢ 1eHCTBUTEIbHBIMU |
qHUCcIaMU

10 Mogynbs AEUCTBUTEIBHOTO YHCIIA U €r0 CBOMCTBA 1
[TpuGnnxEHHbBIE BEIYMCIICHUS, ITpaBUiIa

11 OKpYIJICHM, IIPUKUKA U OLICHKA PE3yJIbTaTa 1

BBIUMCIIEHUN




OCHOBHBIE METO/IbI PEIIEHUS LIEbIX U IPOOHO-

12 palOHaIbHBIX YPAaBHEHUN U HEPABEHCTB

13 OCHOBHBIE METO/IbI PELLIEHUS LIENBbIX U IPOOHO-
palOHaIbHBIX YPAaBHEHUN U HEPABEHCTB

14 OCHOBHBIE METO/IbI PELLIEHUS LIENBbIX U IPOOHO-
palOHaIbHBIX YPAaBHEHUN U HEPaBEHCTB
MHorouneHsl 0T OJHON epeMeHHoM. Jlenenne

15 MHOTO4JIEHA HA MHOTOWJIEH C OCTaTKOM. Teopema
bezy

16 MHoTOoUJIEHBI ¢ TIETBIMA KOYPPUITIEHTAMH.
Teopema Buera

17 Pemrenne cucrem NMMHEWHBIX YpaBHEHUN

18 Pemrenne cucrem NMMHEWHBIX YpaBHEHUN
Marpuiia cucTeMbl JIMHEWUHBIX YPABHEHHIA.

19 Onpenenurens MaTpULbl 2X2, €ro0 TEOMETPUIECKUI
CMBICJI U CBOMCTBA; BEIYMCIIEHUE €I0 3HAUECHUS

20 Onpenenurenb MaTPUILBI 2X2, €r0 TEOMETPUUYECKUI
CMBICJI U CBOMCTBA; BEIYMCIIEHUE €I0 3HAUECHUS

’1 [IpumeHeHue onpeaenuTens Ui pelieHns: CHCTEMbI
JIMHEHHBIX YpaBHCHUM

” Pemienune npukinagHbIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI
JIMHEWHBIX YpaBHEHUN

3 Pemienune npukinagHbIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI
JIMHEWHBIX YpaBHEHUN

24 KonTtponpHas padota: "PanmoHanbHble ypaBHEHUs
u HepaBeHcTBa. CHCTEMBl IMHEMHBIX ypaBHEHUI"

)5 OyHKIMA, criocoObl 3a1anus GpyHkuuu. Bzanmuo

oOparusle ¢pyHkiuu. Komnosunus ¢pyHkuunit




I'paduk QyHkmu. dnemMeHTapHBIC TPEOOPaA3OBAHUS

26 .
rpaduKoB QYHKITHIA
OO6uacTb onpeesieHnsi © MHOYKECTBO 3HAUYCHUN

27 ¢bynkuuu. Hymu ¢pynkiun. [IpomexyTku 3HaK
MIOCTOSIHCTBA

)3 Yérusie n Heu€THbie (pyHKuuu. [leproamueckue
¢yskun. [IpomMexxyTki MOHOTOHHOCTH (DYHKIIUU

79 MaxkcuMyMmbl 1 MUHUMYMBI QyHKIMK. Hanbomnbiee
1 HauMeHbIlIee 3HaYeHHEe PYHKIUU Ha IPOMEXKYTKE

30 Jluneiinas, kBaJpaTuyHas U JPOOHO-TMHEHHAS
byHKIIIN

a1 DneMeHTapHOe UCCIeI0BaHUE U TOCTPOCHHE
rpadukoB 3TuX QyHKIUH

0 DneMeHTapHOe UCCIeI0BaHUE U TOCTPOCHHE
rpauKOB STUX QYHKITHI

33 CreneHb ¢ LeIbIM ITokasaTeneM. bruaom Hrrotona

34 CreneHb ¢ LEeIbIM IToka3areneM. buaom Hrrotona

35 CrenenHas ¢GyHKIMS C HATypaJIbHBIM U LIEJBIM
nokasateneM. E€ cBoiicTBa u rpaduk

36 Kontponbnas padota: "Crenennas pynkuus. EE
cBoOlcTBa U rpaduk"”

37 Apudmernueckuil KOpeHb HATYPAIbHOW CTENICHH U
€ro CBOWCTBA

38 Apudmernueckuil KOpeHb HATYPAIbHOW CTENICHH U
€ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
COJZIeprKalIuX CTENEHU U KOPHU

40 [IpeoOpazoBaHus YUCIOBBIX BBIPAKCHHI,




COZACpIKAIUX CTCIICHU U KOPHU

[IpeoOpa3oBaHms YUCIOBBIX BBIPAKCHHIH,

H COJIepKaluX CTENEHU U KOPHU

4 Uppanmonanbusie ypaBHeHHsI. OCHOBHBIE METO/IbI
pelieHus: UppaMOHATBHBIX YPAaBHEHHUI

43 Uppanmonanbusie ypaBHeHHsI. OCHOBHBIE METO/IbI
pelieHus: UppaMoOHaIbLHBIX YPaBHEHUI

44 Uppanmonanbusie ypaBHeHHsI. OCHOBHBIE METO/IbI
pelieHus: UpparMoOHATbLHBIX YPaBHEHUI

45 PaBHOCWIIBHBIE TTEPEXO/IBI B PEIICHUHT
HMPPAIMOHAIBHBIX YpaBHEHUN

46 PaBHOCWIIBHBIE TTEPEXO/IBI B PEIICHUHT
HMPpAIMOHAIBHBIX YpaBHEHUHN

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHANIbHBIX YPaBHEHHM

43 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
UppalMOHANIbHBIX YPaBHEHHM
CaoiicTBa u rpadUK KOPHS N-0¥ CTETICHU KakK

49 (GyHKIMYM 00paTHOM CTENEeHU C HaTypallbHbIM
roKasaresemM
CpoiicTBa u rpaduK KOpHS N-Oi CTETIEHU KaK

50 (GyHKIMHM 00paTHO CTENEeHU C HaTypallbHbIM
roKasaresemM

51 KonTtponsnas pabora: "CBoiicTBa u rpaduk KOpHS
n-oii crenenu. MppanuyoHanbHble ypaBHEHUS "

50 Crenenb C pallMOHAJIBHBIM MOKa3aTeIeM U eé
CBOMCTBA

53 Crenenb ¢ pallMOHAJIBHBIM MOKa3aTeaeM U eé




CBOICTBA

CreneHsp ¢ pallMOHAIBLHBIM [I0KA3aTENIEM U €€

54 . 1
CBO#CTBa

55 [Toxa3zatenpHast pyHKIMSA, €€ cBOICTBA U rpaduK 1

56 Hcnons3oBanue rpaduka QyHKIUA 1151 pEHICHUS |
YpaBHEHUU

57 Wcnonb3oBanue rpaduka QyHKIUN A1 peLICHUs |
YpaBHEHUU

53 [Toka3zarenbHbie ypaBHeHUss. OCHOBHBIE METOIbI 1
pEIICHUS TOKa3aTeIbHBIX YPaBHCHUN

59 [TokazarensHble ypaBHEeHUSI. OCHOBHBIC METOIbI :
pEIICHHS TOKa3aTeIbHBIX YPaBHCHUN

60 [TokazarensHbie ypaBHEeHUSI. OCHOBHBIC METOIbI 1
pelIeHUs MOKa3aTeIbHbIX YpaBHEHUN

61 Kontponsnas padota: "[lokazarensHas GyHKIHS. |
[TokazarenbHble ypaBHEHUA"

62 Jlorapudm uyucna. CoiictBa orapupma 1

orapudm uucna. CoiicTBa jorapupma
63 J C 1
orapudm uucna. CoiicTBa jorapupma

64 JI C 1

65 JlecsaTHYHBIC W HATYpaJIbHBIE JJOTAPU(MBI 1

66 JlecsiTuuHbIe U HATYpalbHBIE TOTAPU(PMBI 1

67 [IpeoOpazoBanue BEIpaKEHUI, COAEPIKALINX |
sorapudmel

68 [IpeoOpaszoBanue BEIpaKEHUH, COAEepPKAIIUX |
sorapumsl

69 [IpeoOpazoBanue BEIpaKEHUH, COAEepPKAIIUX |

sorapupmsl




70 Jlorapudmmueckas QyHKIHsL, €€ CBOHCTBA U Tpaduk

71 Jlorapudmmueckas QyHKIHs, €€ CBOHCTBA U Tpaduk

7 Hcnons3oBanue rpaduka QyHKIUA IS pEHICHUS
YpaBHEHUH

73 Hcnons3oBanue rpaduka QyHKIUA 1151 pEHICHUS
YpaBHEHUU

74 Jlorapudmuueckue ypaBHeHust. OCHOBHBIE METOIbI
pelieHus JorapupMUIecKux ypaBHEHUN

75 Jlorapudmuueckue ypaBHeHust. OCHOBHBIE METOIbI
pelieHus JorapupMUUecKux ypaBHeHUN

76 Jlorapudmuueckue ypaBHeHust. OCHOBHBIE METOIbI
pelieHus JorapupMUIecKux ypaBHeHUN

77 PaBHOCHIIbHBIE TIEpEXO/Ibl B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHM

73 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHM

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

20 CuHyc, KOCHHYC, TAHT€HC U KOTAHI'€HC YUCIIOBOTO
aprymeHra

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC YHUCIIOBOTO
aprymeHra

2 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC YUCIOBOTO
aprymeHra

23 ApKCUHYC, apDKKOCHHYC M ApKTaHI'€HC YUCIIOBOTO
aprymeHra

84 Tpuronomerpruyeckas OKpyKHOCTb, OIIPEJIEIICHNAE

TPUTOHOMETPUUYECKUX (PYHKIUI YHUCIOBOTO




aprymeHTa

Tpuronomerpryeckas OKpyKHOCTb, OIIPEJIEIICHNE

85 TPUTOHOMETPHUYECKUX (PYHKIUI YUCIOBOTO 1
aprymeHTa
86 OcCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1
87 OcCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1
88 OcCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1
89 OcCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1
90 [IpeobpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKECHUM 1
91 [IpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAKECHUM 1
92 [IpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAKECHUM 1
93 [IpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAKECHUM 1
94 Pemenne TpuroHoMeTpuyYECKUX ypaBHEHUN 1
95 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUH 1
96 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUH 1
97 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUH 1
98 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUH 1
99 Pemienne TpuroHOMETpUYECKUX YpaBHEHUH 1
100 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUH 1
101 KontponpHas padota: "TpuroHoMmeTpudeckue |
BBIPKEHUS U TPUTOHOMETPUYECKHE ypaBHEHUA"
ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHUS
102 nocjeaoBaTenbHOCTEN. MeToq MaTeMaTHUECKOM 1
WHIYKIIUH
MOHOTOHHBIE U OTpaHUYECHHbIE
103 nocsenoBarenbHocTy. Mctopust ananmusa 1

OECKOHEUYHO MAJIbIX




104 ApupmeTrnueckasi mporpeccus 1

105 ['eomeTpuueckas mporpeccust 1

106 BeckoneuHo yObIBaromasi reoMeTpudecKast |
nporpeccust

107 CymMa 6ecKOHEUHO yOBIBAIOIIECH reOMeTpUIeCcKOi |
Iporpeccun

108 JIvHEeHBbIN 1 SKCIOHEHIMAIBbHBINA pocT. Huclo e. |
dopmyJia CIOKHBIX TPOLIEHTOB

109 JIvHEeHBIN 1 SKCIOHEHIMAIBbHBINA pocT. Huclo e. 1
dopmyJia CIOXKHBIX TPOLIEHTOB

110 Hcnonb3oBanue mporpeccuu Ajsi peuieHus :
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 Kontponsnas padota: "[locnenoBaTenbHOCTH U |
nporpeccun”

112 HemnpepriBHbIC PYHKIINMHN ¥ UX CBOWCTBA 1

113 Touka pa3ppiBa. ACHMITOTHI TpadUKOB QYHKITUIH 1

114 CBoiicTBa (hyHKIIUH HEMIPEPHIBHBIX HA OTPE3KE 1

115 CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX HA OTPE3KE 1

116 Meto1 UHTEPBAJIOB YISl PEIICHUS HEPABEHCTB 1

117 Meto1 UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1

118 Meto1 UHTEPBAJIOB IS PEIICHUS HEPABEHCTB 1

119 [IpumeHeHre CBONCTB HEMPEPBIBHBIX (DYHKITUH 715 |
pelieHus 3aaa4y

120 [IpuMeHeHre CBOWCTB HETIPEPBIBHBIX (QYHKIUH JUIs |
pelieHns 3a1a4y

121 [lepBas u BTOpas Mpon3BoAHbIE GYHKLIUU 1

122 Omnpenenenne, reOMETPUYECKUI CMBICIT 1




MPOU3BOJHOM

123 Onpenenenue, GU3MUECKUN CMBICI MPOU3BOHOMN 1
124 VYpaBHeHHEe KacaTeNbHOU K TpapuKy QyHKIUN 1
125 VYpaBHeHHEe KacaTeNbHON K TpaduKy QyHKIUN 1
126 [IpousBoiHbIE 371EMEHTAPHBIX PYHKLINN 1
127 [Ipou3BoiHbIE 37IEMEHTAPHBIX PYHKUINN 1
128 [Tpou3BoiHAS CyMMBI, IIPOU3BEICHHMSI, YACTHOTO U |
KOMIMO3UIUU (DYHKITUN
129 [Ipou3BoiHAs CyMMBI, TIPOU3BEICHHS, YaCTHOTO U :
KOMTO3HUITMU (DYHKITUH
130 [Tpou3BoiHAS CyMMBI, IIPOU3BECHHSI, YACTHOTO U :
KOMTO3UITUU (DYHKITUN
131 KonTtponbras padota: "[IponsBognas” 1 1
132 [ToBTOpeHue, 0600IIeHNEe, CHCTEMAaTH3aIUs 3HAHUI |
"YpaBuenus"
133 [ToBTOpeHue, 0000IMIEeHNE, CHCTEMAaTH3aIUs 3HAHWN: |
"®yukuun"
134 Hrorosas koHTpoOJIbHAS paboTa 1 1
135 Hrorosas koHTpoOJIbHAS paboTa 1 1
136 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoandecTBO 9acoB

Ne i/ Tema ypoka
Bcero KonTpoJsbHbie padoThl

| [IpumeHeHue npor3BOIHOMN K UCCIIEI0BAHUIO |
(yHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

) [IpumeHeHue npor3BOIHOM K HCCIIEI0BAaHUIO |
(yHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBbI

3 [IpumeHeHue Mpon3BOIHOM K HCCIIEI0BAaHUIO 1
(yHKIHMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

4 [IpumeHeHue Mpor3BOIHOM K HCCIIeI0BAaHUIO 1
(yHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

5 [IpumeHeHue Mpor3BOIHON K HCCIIeI0BAaHUIO |
(GyHKIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI

6 [IpumeneHne nporu3BOIHOM K UCCIIEA0BAHUIO |
(GyHKIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI

7 Haxosxaenue HarOoJIbIIEro 1 HAMMEHbBIIETO |
3HAa4YeHHUs HeNPEephIBHON (PYHKIMH HA OTpE3Ke

g Haxosxaenue HanOoJIbIIEro 1 HAMMEHBIIETO |
3HAa4YeHHUs HeNPEphIBHON (PYHKIMH HA OTpE3Ke

9 Haxosxaenne HanOoJIbIIEero 1 HAMMEHBIIETO |
3HAa4YeHHUs HeNPEPhIBHON (PYHKIMH HA OTpE3Ke

10 HaxosxaeHne HanOoJIbIIEro 1 HAMMEHbBIIETO |
3HAa4YeHHUs HeNPEPhIBHON (PYHKIMH HA OTpE3Ke

1 Haxosxaenne HanOoJIbIIero ¥ HAMMEHBIIETO |
3HAa4YeHHUs HeMPEPhIBHON (PYHKIIMH HA OTpE3Ke

12 Haxosxaenne HanOoJIbIIero 1 HAMMEHBIIETO |

3HAa4YeHHUs HEMPEPhIBHON (PYHKIIMH Ha OTpE3Ke




[IpumeHeHre npoU3BOIHOM JUIsl HAXOXKICHUS

13 HaWJTY4YIIero perieHus: B MPUKIaAHbIX 3aa4ax

14 [IpumeneHre npou3BOIHOM JUIsl HAXO0XKICHUS
HaWJTY4IIero perieHus B MPUKIAAHBIX 3aa9ax
[IpumeneHre npou3BOIHOM JUIsl OIIPEACIICHUS

15 CKOPOCTH M YCKOPEHHS ITpoLecca, 3aJaHHOTO
dhopmyroit wim rpadpukomM
[IpuMeHeHne npou3BOIHOM ISl OTIPENEICHUS

16 CKOPOCTH M YCKOPEHMS IIpoLiecca, 3aJaHHOTO
dhopmyroit wim rpadpukomM

17 Komnosunus ¢pyHkumii

18 Komnoszunus ¢pyHkumii

19 Kommnozumus pyHkimii

20 I'eomeTpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

)1 ['eomeTpuueckue oOpa3bl ypaBHEHUHN Ha
KOOPJAMHATHOMU IIJIOCKOCTH

” Kontponbras padota: "UccnenoBanue GyHKIUN ¢
MOMOILIO TPOU3BOTHOM"

3 [TepBooOpa3Hasi, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX

24 [TepBooOpa3uble anemeHTapHbIX GyHKImii. [IpaBuna
HaXO0XJICHUS MePBOOOPa3HBIX

)5 [TepBooOpa3uble anemeHTapHbIX GyHKImii. [IpaBuna
HaXO0XJICHUS MePBOOOPa3HBIX

26 HNHurerpain. I'eomeTpryeckuii CMbICI HHTETpaja

7 Briuucnenue onpenenéHHOro MHTErpaia mno

dopmyne Hetorona-JlelioHuIa




Beruucnenue onpenenéHHoro MHTerpaia 1o

28 tdopmyne Hetorona-JleliOamMIIa

29 [IpumeHeHue uHTerpana Juisi HaX0XKACHUS
TIOMIA/IeH TUIOCKUX PUTYP

30 [IpumeHeHue nHTErpana s HaxoXAeHUs 00bEMOB
F€OMETPUUECKUX TET

31 [Ipumeps! pemiennii AU pepeHnanbHbIX
YpaBHEHUU

1 [Ipumeps! pemiennii AU pepeHnanbHbIX
YpaBHEHUU
MatemaTtuueckoe MOJICIUPOBaHUE peaIbHbIX

33 MIPOIIECCOB C MOMOTIBIO TU(HepeHITnaTEHBIX
YpaBHEHUU

14 Kontponbras padota: "[lepsoobpaznas u
uHTerpan”

35 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U
rpaduku

36 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U
rpaguku

17 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U
rpaduku

18 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U
rpadguku

39 Tpuronomerpuueckue GyHKIUH, UX CBOWCTBA U
rpaduxu

40 OT100p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUI ¢
MTOMOIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTU

41 OT100p KOpHEH TPUTOHOMETPUUECKUX YpaBHEHUI ¢




IIOMOIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTU

OT60p KOpHEH TPUTOHOMETPUIECCKUX YPABHEHHH C

42 [IOMOIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTU :

43 OT100p KOpHEH TPUTOHOMETPHUECKIX YPaBHEHUH C |
[IOMOIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTU

44 Pemrenne TpuroHoMeTpUYECKUX HEPABEHCTB 1

45 Pemrenne TpuroHOMETpU4YECKNX HEPABEHCTB 1

46 Pemrenne TpuroHOMETpUYECKNX HEPABEHCTB 1

47 Pemrenne TpuroHOMETpU4YECKNX HEPABEHCTB 1
Kountponsnas pabora: "I'paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA. 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METOBI PEIIEHUS MIOKA3ATEIbHBIX |
HEPABCHCTB

50 OcCHOBHBIE METOBI PEIIEHUS MOKA3ATEIbHBIX |
HEPABCHCTB

51 OcHOBHBIE METOBI PEIIECHUS IOKA3ATEIbHBIX 1
HEPABCHCTB

57 OcHOBHBIE METOBI PEIIECHUS IOKA3ATEIbHBIX 1
HEPABCHCTB

53 OCHOBHBIE METO/IbI pelIeHUs JIorapu(pMUIECKUX |
HEPABEHCTB

54 OCHOBHBIE METO/IbI pelIeHHs JJorapu(PMUUECKUX |
HEPABEHCTB

55 OCHOBHBIE METO/IbI pelIeHHs JIorapu(PMUUECKUX |
HEPABEHCTB

56 OCHOBHBIE METO/IbI pelIeHHs JIorapu(PMUUECKUX 1




HEPABEHCTB

OcHoBHEIC MCTOAbI PCHICHUSA UPPALIMOHATIBHBIX

57
HEPaBEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS UPPALTUTOHATIBHBIX
HEPaBEHCTB

59 OCHOBHBIE METOJIbI PEIICHUS UPPATIOHATIBHBIX
HEPaBEHCTB

60 OCHOBHBIE METOJIbI PEIICHUS UPPATHOHATIBHBIX
HEPaBEHCTB

61 I'paduaeckune MeToABl pEICHHs] HPPAITUOHATBHBIX
YpaBHEHUU

& I'padugeckue MeToABI peMICHHs] HPPAITUOHATBHBIX
ypaBHEHUU

63 I'padmyeckue MeTobl peleHus MoKa3aTeIbHbIX
YpaBHEHUU

64 I'pacdmyeckue MeTo bl peleHus MoKa3aTeIbHbIX
HEPaBEHCTB

65 I'padmyeckue MeTo bl pemeHus JIorapupMUIECKIX
YpaBHEHUH

66 I'padmyeckue MeTopl pemeHus JJorapupMUIecKIx
HEPaBEHCTB

67 I'padmyeckue MeTopl pemeHus JIorapupMUIECKIX
HEPaBEHCTB

68 I'padmyeckue MeToabl pelieHus MOKa3aTeNbHbIX U
JIorapu(MUUECKUX ypaBHEHHHA

69 I'padmyeckne MeToabl peleHus MOKa3aTeNbHbIX U
Jnorapu(pMUYECKUX ypaBHEHHIA

70 I'padmyeckne MeToabl peleHus MOKa3aTeNbHbIX U




norapuMUIECKUX HEPABEHCTB

I'pacdmyeckne MeTOIbI pelIeHUs IOKA3aTeIbHBIX U

& Jorapu(MUIECKUX HEPABEHCTB

7 KonTtponeHas padoTa: "MppanuonanbHeie,
MoKa3aTeNbHbIE U JOrapu(pMHUECKIEe HEPaBEHCTBA"
KowmmnnekcHeie uncna. Anredpanueckas u

73 TpUTrOHOMETpHUecKas (HOPMBI 3aIuCu
KOMIIJIEKCHOTO YHCIIa
KommnnekcHeie uncna. Anredpanueckas u

74 TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIIJIEKCHOTO YHCIIa

75 Apudmernueckue onepanuu ¢ KOMIIEKCHBIMU
qHclaMu

76 Apugpmernueckue onepanuy ¢ KOMIJICKCHBIMU
qHCcIaMU

77 N3006pakeHne KOMIUIEKCHBIX YUCEN Ha
KOOPJIMHATHOM MJIOCKOCTH

73 N306pakeHne KOMIUIEKCHBIX YUCeN Ha
KOOPAMHATHOM IJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO YHcia

20 ®opmyna Myaspa. Kopau n-oii crenenu u3
KOMIUIEKCHOTO YHcia

81 [IpuMeHeHre KOMIUIEKCHBIX YMCEN Ul PeLICHUS
(bU3NYECKUX U TEOMETPHUECKUX 33734

82 KonTtposnpHas padota: "KommuiekcHsle yncia”

83 HarypanbHble u 1ienbie yncia

84 HarypanbHble u niensie yncia




85

HpI/IMCHeHI/Ie MMPU3HAKOB ACIIMMOCTH LCIIBbIX YHUCCII

86 [IpuMeHeHne NPU3HAKOB ACIMMOCTHU LEbIX YHCEI

g7 [IpuMeHeHnne npu3HAKOB JEIUMOCTHU LETbIX YHCEIT:
HO/l u» HOK

28 [IpuMeHeHnne npu3HaAKOB ACIUMOCTHU LEIIBIX YHCET:
HOJ/l u» HOK

29 [IpuMeHeHne MprU3HAKOB JEIIUMOCTHU HEITBIX YHCET:
OCTaTKH IO MOJTYJTIO

90 [IpuMeHeHne npru3HAKOB JEIUMOCTHU HEITBIX YHCET:
OCTaTKH IO MOTYJTIO
[IpuMeHeHne nMpru3HAKOB JEITUMOCTHU 1EITBIX YHCET:

91 anroput™ EBKiMIA 711 pelmieHus 3a1a4 B LEJIbIX
YUCIIax

92 KonTponbnas pabora: "Teopus nenbix yucen"

93 CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBUS

94 CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBUS

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUU

96 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEM UppallMOHAIbHBIX YPaBHEHUU

97 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYIHOCTEH MOKa3aTeIbHbIX YPABHEHUI

08 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH MMOKA3aTEJIbHBIX YPaBHEHUI

99 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U

COBOKYITHOCTEH JIorapu(h)MUUYECKUX YpaBHEHUN




OcHoBHEIC MCTOABI PCIICHUA CUCTCM U

100 COBOKYITHOCTEH JIOrapu(PMHUUECKUX YpaBHEHUN
[IpuMeHeHne cUCTEM K PEIICHUIO MAaTEMaTHYECKUX

101 3a/1a4 ¥ 3aJ1a4 U3 Pa3IUYHbIX 00JacTeil HAyKu 1
peanbHOM KU3HU, HHTEPIPETALUS TOTYICHHBIX
pe3ynbTaToOB
[IpuMeHeHne CUCTEM K PEIICHHUIO MaTEMaTHIECKUX

102 3a/1a4 ¥ 3aJ1a4 U3 Pa3IuIHbIX 00JacTeil HAyKH 1
peanbHOM KU3HU, HHTEPIPETAIUS TOTYICHHBIX
pe3ynbTaToOB
[IpuMeHeHre HEpaBEHCTB K PEIICHUIO

103 MaTeMaTHYECKUX 3a/1a4 U 3a/1a4 U3 Pa3InIHBIX
obyacTeil HayKu U pealbHOM KU3HU,
MHTEpIpeTaIHs MOTY4eHHbBIX PE3yIbTaTOB
KonTtponpHas padota: "CucteMbl paliiOHAIbHBIX,

104 HUppaAlMOHAJIBHBIX MTOKA3aTEJIbHBIX U
Jorapu(pMUIecKuX ypaBHEHUN"

105 PanmonanbHbie ypaBHEHHUS C ITapaMeTpamMu

106 PanmonanbHble HEpaBEHCTBA C TapaMeTpaMu

107 ParnmonanpHble CUCTEMBI C TapaMeTpaMu

108 WppatmonansHble ypaBHEHUS, HEPABEHCTBA C
napaMmeTpamu

109 HppanyonansHble CUCTEMBI C TTapaMeTpamMu

110 [TokaszarenbHble ypaBHEHUS, HEPABEHCTBA C
rnapameTpamu

111 IToka3arenbHbIE CUCTEMBI C TTAPAMETPAMHU

112 Jlorapudmuueckue ypaBHEHUS, HEPABEHCTBA C

napameTpamMu




113 JlorapugmuuecKkiue CUCTEMBI ¢ TapaMeTpaMH 1

114 TpuroHomeTpudecKue ypaBHEHHUs C IIapaMeTpaMHu |

115 TpuroHomeTpudecKre HEPABEHCTBA C TaPAMETPAMHU 1

116 TpuroHomeTpudecKre CUCTEMBI € ITapaMeTpamMmu 1
[locTpoenue u uccienoBaHre MaTeMaTHUYECKUX

117 MOJIENIEH peANTbHBIX CUTYyalluid C MOMOIIBIO 1
YPaBHEHUH C ITapamMeTpamu
[TocTpoenue u nuccnenoBaHle MaTeMaTHYECKUX

118 MO/JIENIEH pEeANTbHBIX CUTyalluid C MOMOIIBI CUCTEM 1
YPaBHEHUH € ITapamMeTpamMmu
[TocTpoenue u uccienoBaHre MaTEMaTHUECKUX

119 MO/JIeNIEH peATbHBIX CUTyalluid C MOMOIIBIO CUCTEM 1
YPaBHEHUH € ITapamMeTpamu

120 KonTtponpnas padota: "3agaun ¢ mapamerpamu” 1

121 [ToBTOpeHue, 0600IIeHNEe, CHCTEMAaTH3aIus 3HAHUI |
"YpaBuenus"

122 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3allus 3HaHUI: |
"YpaBuenus"

123 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3allus 3HAHUI: |
"VpaBHenus. CucteMbl ypaBHEHUN"

124 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3allusl 3HAHUI: |
"HepaBenctna"

125 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3allusl 3HAHUI: |
"HepaBenctna"

126 [ToBTOpEenue, 06001IeHNE, cCCTeMaTH3allusl 3HAHUI: !
"HepaBencrsa"

127 [ToBTOpEenue, 06001IeHNE, cCCTeMaTH3allvsl 3HAHUI: !

"[IpousBosaHas u e€ npumeHeHue"




[ToBTOpenue, 0600IIeHNE, CUCTEMAaTU3aIUs 3HAHUI:

128 . !
"[IpousBosaHas u e€ npumeHeHue"
129 [ToBTOpEHUe, 06001ICHNE, CHCTEMAaTH3aIUsT 3HAHUI: |
"[IpousBosaHas u e€ npumeHeHue"
130 [ToBTOpEeHue, 06001ICHNE, CHCTEMAaTH3aIlNsT 3SHAHU: |
"NuTerpan u ero npuMeHexue"
131 [ToBTOpeHue, 0600IIeHNE, CHUCTEMATH3AIUs 3HAHUIN |
"OyHakuun"
132 [ToBTOpenue, 0600IIeHNE, CHCTEMATH3aIUs 3HAHUM |
"®yukuun"
133 [ToBTOpEeHuUe, 0600IIeHNE, CHCTEMAaTH3aI|s 3HAHUI 1
"®yukuun"
134 Hrorosas koHTpoOJIbHAs paboTa 1 1
135 Hrorosas koHTpoJbHAs paboTa 1 1
136 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIS 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 10







MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

Yucna ¥ BEIYUCIIEHUS

1.1

OnepupoBaTh MOHATHSAMH: PpAlMOHAIBHOE U JEHCTBUTENBHOE YMCIIO,
OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI

1.2

BoimonHATe  apudmernyeckue — onepanuM  C  palUOHAIBHBIMM U
JENCTBUTEIbHBIMU YU CIIAMU

1.3

BoinonHATh npuOIMKEHHBIE BEIYUCICHUS, UCIIOJIBb3YS IIPAaBHIIa OKPYTJIEHUS,
JIeNaTh NPUKUIKY U OLICHKY PE3YJIbTATa BBIYACICHUN

1.4

OnepupoBaTh MOHATUSIMHU: CTENIEHb C IEJBIM IOKa3aTeJeM, CTaHIapTHas
dbopma 3amucH ACHUCTBUTEIBLHOTO YHCIIA, KOPEHb HATypaJIbHOW CTEIEHH;
HCIIOh30BaTh MOAXOISIIYI0 (OpMYy 3amuch ACHCTBUTENBHBIX YHUCEN IS
pelIeHHs TPAKTUYECKHUX 3a7a4 U MPEACTaBICHUS JAHHBIX

1.5

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC ¥ TAaHT€HC MPOU3BOJIHLHOIO YIJia;
WCIOJIb30BaTh  3alKCh  MPOU3BOJILHOTO  yrila  uepe3  oOpaTHbIe
TPUTOHOMETpHUUYECKUE (YHKIINH

ypaBHeHI/ISI 1 HCPAaBCHCTBA

2.1

OnepupoBaTh MOHATUSAMU: TOXKJECTBO, YpaBHEHUE, HEPaBEHCTBO, ILIENOE,
paloHaIbHOE, UppalMoOHAIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE

2.2

BoinonHaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUH U pelllaTh
TPUTOHOMETPHUUECKUE YPaBHEHUS

2.3

BreimonasaTs Hp606p330BaHI/I${ HCJIbIX, PAalMOHAJIBbHBIX W HPpPAllMOHAJIBbHBIX
BLIpa)I(eHI/Iﬁ U pfllaTb OCHOBHBLIC THIIBI MLCJIbIX, pPalHOHAJIbHBIX H
HppallMOHAJIbHBIX ypaBHeHPIfI N HCPABCHCTB

24

HpI/IMCHHTL YpaBHCHHUA W HEPABCHCTBA JIsI PCHICHUA MATECMAaTUYCCKHUX
3alav U 3aa4 U3 pa3jIMIHbIX obOnacreit HAYyKU U peanLHoﬁ KHU3HHU

2.5

MO,Z[CJ'II/IpOBaTL PCAJIbHBIC CUTyallUM Ha A3BIKC anre6pbl, COCTaBJIATH
BBIPDAXKCHUSA, YPAaBHCHU, HCPABCHCTBA II0 YCJIIOBHUIO 3aJladM, HCCJICIOBATH
IMOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allllapaTra anre6pLI

OyHKIMH U TpaduKH

3.1

OmnepupoBaTh MOHATUAMU: (QYHKIHS, CHOCOOBI 3a1aHus (QyHKLIUHU, 00JacTh
OTpeNeNeHusT W MHOXKECTBO 3HayeHMH (yHKIMH, rpaduk QyHKIHH,




B3aMMHO 00paTHbIe (QyHKIIUU

OnepupoBaTh NOHATHAMH: UYETHOCTH M HEUETHOCTh (YHKLUWHU, HYIH

32 (GyHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 pELICHUs ypaBHEHUN
34 CtpouTth U unTaTh rpadUKu TUHEHHOW (YHKINH, KBaAPATHIYHOW (DYHKIUH,
CTETIEHHON (DYHKITUH C [EJIBIM MTOKa3aTeIeM
Wcnonp3oBate rpaduku QyHKOMNA IS WCCIICIOBAHUS TIPOIECCOB U
3.5 3aBUCHUMOCTEH IpU pEIIeHWH 3a7ad M3 JAPYruX Yy4eOHbIX IPEIMETOB U
peanbHOM )KU3HH, BBIpAKaTh (POpMyIaMH 3aBUCUMOCTH MEKIY BETMYNHAMHU
4 Hauana matemaTnyeckoro aHanmsa
41 OnepupoBaTh MOHATHUSAMH: TIOCIEAOBATEIBHOCT, apu(MeTHUecKass W
' reoMeTpUIecKast POTrpeccuu
49 OnepupoBaTb MNOHATUAMHU: OECKOHEUHO YyObIBarolasi TIeoMeTpuuecKas
' porpeccus, CyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPHUYECKON TPOTPECCUH
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CTIOCOOAMH
44 Hcnonb30BaTh CBOMCTBAa TMOCJEAOBATEIBHOCTEH W MPOTPECCUU IS
' pelIeHus pearbHBIX 33249 MPUKIAIHOTO XapaKTepa
5 MHoOxecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEpAI[UU HAJl MHOXKECTBAMH
Hcnonb3oBaTh  TEOPETHMKO-MHOXKECTBEHHBIM — ammapar JAjisi  ONUCaHUs
5.2 peaIbHBIX MPOLIECCOB U SIBICHUH, MPHU PEIICHUH 3a/1a4 U3 APYTUX yueOHBIX
MpeIMETOB
513 OnepupoBaThb  MOHATUSIMU:  ONpEIeNieHHue, Teopema,  CJENCTBUE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHEro 001ero o0pa3oBaHusi
pe3yJibTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHSAMH: HaTypallbHOE, II€JI0€ YHCIO; HCIO0JIB30BaTh
1.1 NPU3HAKK JETUMMOCTH LENbIX YHCEN, Pa3JokKEHHWE YHCIa Ha IPOCThIe
MHOKUTEINH JUI pelIeHus 3a1a4
1.2 OmnepupoBaTh MOHATHEM: CTENIEHb C PALMOHAIBHBIM MOKa3aTeIeM
13 OnepupoBaTh HNOHATHAMM: JIOTapu(M yucla, JECATUYHbIE U HATypaJbHbIE
' norapumMel
2 YpaBHEHUS U HEPABEHCTBA
2.1 [IpumeHsATH CBOWCTBA CTENMEHH JUIsI TNpeoOpa3oBaHMs  BBIPAXKECHUH,




ONICPpUPOBATH TMOHATHUAMU: TIOKA3aTCIIBHOC YPABHCHUC HW HCPABCHCTBO,
peuiaTb OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BoemonnaTe mpeoOpa3oBaHUsl BBIPAKEHUH, CcoOJepXkKaluX JOrapugMmbl;

2.2 OTIEPHPOBATH MOHATHUAMH: JIOTApU(MHUUECKOE YpaBHEHHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPABHEHUI 1 HEPABEHCTB
2.3 Haxoauts perienust npocTeHInX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEWHBIX YPaBHEHUN U €€ pElLIeHUE;
24 UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUN JJISl PEIICHUS IPAKTUYECKUX
3a/1a4
)5 Haxonuts pemenns npocTenmx CUCTEM U COBOKYITHOCTEN PallMOHAIIBHBIX
' YPaBHEHHI U HEPABEHCTB
MonenpoBaTh peajbHbIE CUTyallud Ha SI3bIKe anreOpbl, COCTaBJIATH
2.6 BBIPAXKECHUS, YPABHEHHS, HEPABEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJayH,
HCCIEI0BaTh MOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM armmapara aareopbl
3 OyHKIMU U TpaduKu
OnepupoBaTh MOHATUSAMHU: [epHOAUYEcKas (DYHKIUSA, MTPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH HKCTpeMyma (QYyHKIMU, HauOousbliee u
' HauMeHblIlee 3HaueHUs (YHKUMU Ha MPOMEXKYTKE; MCIOJb30BaTh WX IS
uccienoBaHus GYHKINHU, 3aJaHHON rpadukoM
OnepupoBaTh MOHATHAMH: TpadUKH MOKa3aTeIbHOM, JOorapuMHUUECKOU U
3.2 TPUTOHOMETPUYECKUX (PYHKIUH; wu300pakaTh HMX HA KOOPAMHATHOU
IIJIOCKOCTH M MCTOJIb30BaTh /ISl PEILICHNS] YPABHEHU U HEPABEHCTB
33 N3obpaxaTs Ha KOOPAMHATHON TUIOCKOCTU TpaUKu JIMHEWHBIX YpaBHEHUN
' Y UCTIOJIB30BATh X /ISl PEIICHUS] CUCTEMBI IMHEWHBIX YPaBHEHUHN
34 Ucnonb3oBate rpaduku QyHKUMHA JUIS  HCCIENOBAaHUS TMPOIECCOB U
' 3aBUCHUMOCTEH U3 APYrUX YUeOHBIX AUCHUIUIHH
4 Havana maTemaTuyeckoro aHaausa
OnepupoBaTh MOHATUSMU: HENPEPbIBHAS PYHKIUA, TPOU3BOIHAS (DYHKIINH;
4.1 WCIIOJIb30BaTh TEOMETPUYCCKUN M (DU3UYECKUN CMBICI MPOU3BOJHON st
pelIeHus 3a1a4y
40 Haxonuth  mpou3BOAHBIE  3JEMEHTApHBIX  (QYHKIUH,  BBIYUCIATH
' POU3BOHBIE CYMMBI, POU3BEACHUS, YACTHOTO (DYHKIIMIA
Hcnonb3oBath  MpOM3BOAHYIO Ui HUCCleNOBaHUS  (QYHKUMM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATh PE3YJIbTAThl MCCIEAOBAHUS K
HOCTPOEHHIO IPahuKOB
44 Hcnonp30BaTh MPOU3BOIHYIO Ul HAXOXKJIEHUS HAWIYYLIEro PEIICHUs B
' IPUKIIAJHBIX, B TOM YHCJIE COLMAIIBHO-DKOHOMUYECKHX, 3a1a4ax
A5 OnepupoBaTb MNOHATUSMH: MEpBOOOpa3Has M UWHTErpajig; IMOHUMATh
' reoMeTpu4ecKuil 1 pu3nyecKuii cMbICIT HHTETpaja
46 Haxonuth nmepBooOpa3Hbie 3JIeMEHTApHBIX (QYHKUIUN, BBIYUCISATh UHTETPA

o ¢popmyne Herotona — JleiiOauia




4.7

Pemars MNPUKJIAAHBIC 3aa4u, B TOM YUCIIC COLMAJIbBHO-OKOHOMHWYCCKOI'0 1
(bu3U9IecKOro XapakTepa, CpeJIcTBAMU MaTEMaTHYECKOTO aHAJIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kon
1 Yucna v BIYKCICHUS
Pannonanbupie unciaa. OOBIKHOBEHHbIE M JIECATUYHBIE JPOOM, IPOLIEHTHI,
11 OecKOHEUHbIE MepuoIndeckre Apodu. ApupmMeTHuecKue onepanum ¢ paroHaIbHBIMU
' qucliaMu, IpeoOpa3oBaHus YUCIOBBIX BbhlpakeHuH. [IpuMenenune qpobeii 1 npoueHToB
JUISL pEUIEHUs MPUKIIAIHBIX 3a/1a4 U3 PA3JIMYHbIX OTPACIEd 3HAHUI U peaTbHOM KU3HU
JelicTButenbHbIe Yncia. ParoHansHble U UppalioOHaIbHBIC Yncia. Apru(pMETHIECKIe
1.2 omepanuu C JACWCTBUTEIbHBIMU YHclaMu. [IpuOIMk€HHbIE BBIYMCIIECHHUS, IpaBHIIa
OKpPYTJICHUS, MPUKUJIKA U OLIEHKA pe3yabTaTa BHIYUCICHUN
Cremnens ¢ menbiM nokaszareneM. CtanmapTHas (opma 3arucu JeHCTBUTETLHOTO YHCIIA.
1.3 Hcnonws3oBanne moaxosiieit (opMbl 3amUCH ACUCTBUTEIBHBIX YHUCE IS PEIIeHUs
MPAaKTUYECKUX 33]1a4 U IPEICTABIICHUS TaHHBIX
14 ApubmMeTnuecknii KOpeHb HATypaJlbHOW cTeneHu. JleiicTBus ¢ apudMeTHYeCKUMU
' KOPHSIMH HATYPAJIbHOW CTENEHU
15 CuHyC, KOCMHYC M TaHIE€HC YHCIOBOIO AapryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTaHI'€HC YHUCIOBOTO apryMeHTa
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 TosxecTBa v TOXKAECTBEHHBIEC MPE0OPa30BaAHMS
29 [IpeoOpazoBanye TPUTOHOMETPHUUECKUX BbIpaykeHUIl. OCHOBHbIE TPUTOHOMETPHUYECKHE
' bopmyIIBl
)3 VYpaBHeHue, KopeHb YypaBHeHUs. HepaBeHCTBO, pelleHHMe HepaBeHCTBA. MeTon
WHTEPBAJIOB
2.4 | Pemienue nenbix U JpoOHO-PAIMOHANBHBIX YPaBHEHUN U HEPABEHCTB
2.5 | Pemenue uppanvoHaIbHBIX YPABHEHUI U HEPABEHCTB
2.6 | PenieHue TPUrOHOMETPUUYECKUX YPABHEHUI
57 [IpuMeHeHre ypaBHEHUN U HEPABEHCTB K PEILICHUIO0 MaTEMaTUYECKUX 3a]1a4 U 3a]a4 U3
' Pa3IUYHBIX 00JaCTe HAYKH U pEaIbHOM JKU3HU
3 OyHKIMH U TpapUKH
31 OyHkius, crnocobbl 3amanus ¢yHkuumu. I'paduk QyHxnuu. BzaumHO oOpaTHBIE
' GyHKIUH
32 Ob6nactp ompeneneHUs W MHOXXECTBO 3HaueHWd ¢GyHkuuu. Hymu dyHKIum.
' [TpoMexyTku 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKITUI
3.3 CrenenHast GyHKIHS C HATYpalbHBIM M LI€TBIM MoKa3aTeneM. E€ cBolicTBa u rpaduk.




CpoiicTBa u rpaduK KOPHSI 11-0U CTCTICHH
34 TpuronomeTpuyeckass OKPYKHOCTb, OIPEACICHHE TPUTOHOMETPUYCCKUX (YHKITHI
' YHCIIOBOIO apryMEHTa
4 Hauana maTemMaTtnueckoro anainmnsa
41 [TocnenoBarenbHOCTH, CcHOCOOBI 3agaHusl  IOCienOBaTelbHOCTEH. MOHOTOHHBIE
' HOCIIEN0BATENBHOCTH
Apudmernueckas ¥ TeOMETpPHYECKas MPOrpeccHd. becKoHeYHO yObIBaromas
4 | TEOMETpHYECKas NPOrpeccHs. Cymma O€CKOHEYHO YOBIBAIOIEH TIE€OMETPUUYECKON
' nporpeccur. PopmMmyia CIOXHBIX MPOIEHTOB. lcnoyib30BaHUWE TMPOTPECCUU ISt
pelieHus: peabHBIX 3a1a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHoxecTBO, omepanuu Haj MHOXKecTBamu. Jluarpammer Oiinepa — Benna.
5.1 [IpuMeHeHre TEOPETUKO-MHOXKECTBEHHOTO ammapara Jjsi ONHCaHUs peabHBIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33724 U3 APYTUX y4eOHBIX IPEAMETOB
5.2 Onpenenenue, Teopema, CIeICTBUE, JOKA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIUMCICHUS
1.1 HarypanbHhblie u nenbie yncna. [Ipu3Haku 1eIUMOCTH LETbIX YUCET
1.2 CreneHb ¢ paliMoHaIbHBIM MOKa3aresneM. CBOWCTBA CTEIIEHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHbBIC JOTapHPMBbI
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BhIpAKEHUN, COIEPIKAIINX JOTAPHPMBbI
2.2 [IpeoGpaszoBanue BbIpaKEHUH, COAEPIKALIUX CTEIICHH C PAIlMOHAIBHBIM ITOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUYECKHX HEPABEHCTB
24 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA
26 Cucrembl JIMHENWHBIX ypaBHEHUN. PelieHne npukiagHbIX 3a/1a4 ¢ MOMOILBIO CUCTEMBI
' JIMHEWHBIX YpaBHEHUN
2.7 Cucrembl U COBOKYITHOCTH pPallUOHATIBHBIX YPAaBHEHHUI U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX 3a/1a4
' Y 3aJ1a4 U3 pa3jIMYHbIX 00JacTel HAyKU U peabHOM KU3HU
3 OyHKIMH U TpapUKH
Oynkuus. [lepuonmyeckue ¢yHkuun. [IpoMEeXyTKM MOHOTOHHOCTH (DYHKIIMH.
3.1 MakcumMymbl W MUHUMYMBI GyHKuuu. HawuOonbliee W HauMeHbIllee 3HAYCHHE
(YHKIIMH Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIUH, UX CBOWCTBA U rpaduKu




3.3 [Toxa3zaTtenpHas u norapudmuyeckas GyHKINUU, X CBOWCTBA U TPaPUKH
34 Hcnonb3oBanue rpagukoB (GyHKIUH 11 pelIeHUs] YpaBHEHHUH U JIMHEHHBIX CHCTEM
Wcnonb3oBanue rpagukoB GyHKIUN IS HCCIETOBAHUS TPOIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBbIE BO3HUKAIOT MpU PpEIICHWH 3a7ad W3 JPYIHX Yy4YeOHBIX MPEIMETOB H
peanbHOM )KU3HU
4 Hagana maTemaTnueckoro anajimsa
4.1 HenpepoiBabie pyHKIMH. METO HHTEPBAIOB /IS pEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkun. ['eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOIHOM
43 [IpousBonHbie 3neMeHTapHbIX QYHKUIUNA. DOpMyNbl HaX0XACHHUS MPOU3BOJAHOMN
' CYMMBI, IPOU3BEJCHMSI U YACTHOTO (YHKIIMM
[IpumeHeHne MPOU3BOJHOM K HCCIEAOBAHUIO (PYHKUMH Ha MOHOTOHHOCTh H
4.4 skcTpeMyMbl. HaxoxaeHne HauOoJsblIero M HauMEHbIEro 3HaueHus (QyHKUIUU Ha
OTpe3Ke
[IpumeHeHne MPOU3BOIHOM ISl HAXOXKACHUSI HAWITYYIEro pelieHus B MPUKIaTHBIX
4.5 3aavyax, JUIsl OMNpeAeNieHUusT CKOpPOCTH IIpoliecca, 3aJaHHOro GopMynoil wiu
rpaduxkom
4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX
47 Wurerpan, ero reoMerpuueckuil U pusnueckuii cMpicil. BeunciaeHne uHTerpaia mno

dhopmyne Hetotona — JleitOania




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHus o0pa3oBaHus

Bnagenue MeromaMu J0OKa3aTeNbCTB, AITOPUTMAMHU pEUICHMS 3a/ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
akcuoma, TeopeMa, CIeACTBHE, CBOMCTBO, NpPU3HAK, [OKAa3aTelbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
oOpaTHO€ M MPOTUBONOJOXKHOE YTBEP)KJIEHUE, NMPUBOAUTH MNPUMEPHl U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ| MaTeMaTHYeCKOW HHJIYKIIHH;
MIPOBOJUTH JOKa3aTeNIbHbIE PACCYKICHHS IPU PELICHUH 33]1a4, OLEHUBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIECHUH; YMEHHE ONEpHUpPOBATH
MOHATHSIMH: MHOKECTBO, MOJMHOKECTBO, ONEpaliy HaJ MHOKECTBAMU;
YMEHHME HCMOJB30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar  Ajs
OTHMCaHUs pPealbHbIX MPOIECCOB U SIBJCHUN W MPU PELIECHUU 33734, B TOM
YHClie U3 IPYruX Y4eOHBbIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMHU:
rpad, cB3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 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
paLlMOHATIBHBIM IIOKA3aTesIeM, CTENEeHb C JeHCTBUTENBHBIM IOKa3aTeleM,
JgorapupM Uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATypaJlbHbIX, LEJbIX, PpAlHOHAIBHBIX, JIEHCTBUTEIBHBIX
2 YuCcel; YMEHHE HCII0JIb30BaTh IPU3HAKU JICIMMOCTH, HAUMEHBIINH 00Inii
JIeTUTEeIh W HauMeHbllee olliee KpaTHoe, alroput™ EBknmjga npu
pELIEHNN 3aa4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUUCIJIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUH U IpeoOpa3oBaHUs
BBIP@)KEHUI CO cTemeHsMH M Jorapupmamu, npeoOpa3oBaHus ApPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUI; yMEHHE  ONEpUpOBaTh  MOHATHUAMHU:

noCICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nmporpeccust, reoMeTprudccKad




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

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHSAMH: PpPalMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTejabHble, CTENEHHBbIE, JOrapupMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHPOBATH
MOHATHSIMH: TOXIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMa YpPaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE peniaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pAa3JIMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJI DPELICHHUS MaTEMaTUYECKHUX

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

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKLIUA, YETHOCTh (DyHKIUWH,
HNEPUOJUYHOCTh (YHKIMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoOJblIee W HAUMEHbIIEe 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HeNpepbIiBHAsA (YHKIIHS, aCHMOTOTHI rpaduka
(GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(¢bu3nuecKkuil CMBICI TPOU3BOJHOM, TMepBooOpa3Has, OMpPEIeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIISATh  MPOU3BOJHBIE  CYMMBI, TPOU3BEICHMS, YACTHOTO U
KOMIIO3UIMH (DYHKIUH, HAaXOOUTh ypaBHEHHUE KacaTelbHOU K rpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHIA;
YMEHHME HCIONb30BaTh MPOU3BOJAHYIO JUIsI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME W HAUMEHbIINE 3HAuYeHUs (QYHKIUN; CTPOUTH
rpaduky MHOTOUYJICHOB C HMCIOJB30BaHHEM alllapara MaTeMaTHYeCKOTro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMITYYIIEero
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

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




HUHTCTpalia; IMPUBOAUTL MNPUMCPbBI MATCMATUYCCKOIO MOJACIHUPOBAHUA C

noMoIkko quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMIo3ulusl (pyHKUMIA, JMHEWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMu, OOpaTHBIE TPUTOHOMETpUYEeCcKHe (YyHKIWH, TOKa3aTelnbHas WU
norapupmuueckas (GyHKIUH; yMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIHWH,
WCTIONH30BaTh TPAQUKH JUTSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelieHun 3amad U3 JIPYyrux y4eOHBIX MPEAMETOB W 3a1ady U3 peaabHOM
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
HCIIOJIb30BaTh CBOMCTBA U rpa@uku (YHKUMN Ui pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C TapamMeTpaMu; W300pakaTh Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIyT, HAJOTH, 33Ja4id U3 0OJaCTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAXKEHUS, YpaBHEHMs, HEPAaBEHCTBA M HX
CUCTEMBbl [0 YCJIOBMIO 3aJjaud, HCCIEJO0BaTh IOJIY4YEHHOE pEeUIeHUEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBATH
peasibHbIE CUTYyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 33J]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENM C  HCIOJB30BAHUEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJbllIee U HauMEHbIlIEe 3HAYCHUS, pa3Max, AUCIIEPCHs], CTaHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; YMEHHE H3BJIEKaTh, UHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTAaBICHHYIO B TaOiMIaX, HAa AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl MW JUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C MpPUMEHEHUEM TrpaduuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpadUUIEeCKH HCCIEA0BAaTh COBMECTHBIE

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

YMeHHe OnepupoBaTh IOHATUAMH: CIy4alHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUC BbBIYHUCIATDH




BEPOATHOCTh C MCIIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(bopMynBl CIOKEHHS W YMHOXKCHHS BEpOSATHOCTEH, (opMyiy MOJIHOM
BepoATHOCTH, Gopmyiny beprymnu, komOuHaTopHbIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUPOBATH
NOHATUSMH:  CIIydailHas BEJIMYMHA, paclpelesieHHe BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, JUCIEPCUS W CTaHAApTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIUH  paCIpeNeieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
WCTIOJIb30BaTh CBOWCTBA M3YYEHHBIX PACTpPEICICHUN Il PEUICHUs 3ajay;
3HaKOMCTBO C MOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJUTH TPHUMEPHl TIPOSIBICHHUS 3aKOHA
OONBIIMX YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUSAX; YMEHHE
OTIEPHPOBATH TMOHITHUSAMHU: COUYETAHUE, NEPECTaHOBKA, YHCIO COYCTAHWH,
YHCIO  TEpPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCY)KACHUS IUIS PEHICHUs 3a]ad; OICHUBATh
BEPOSATHOCTH PEATHHBIX COOBITHH; COCTABIATH BEPOSATHOCTHYIO MOJETH U

HMHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHSTUAMM: TOYKa, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeuMBaroLuecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HIpSIMBIMU,
yroil MeXAy TMpsSMON M IJIOCKOCTBIO, YroJl MEXHIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHE MEXAy HpPSIMBIMU,
paccTosiHUE MEXIY IJIOCKOCTSAMHU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/1a4 U3y4deHHbIe (DAKTHl U TEOPEMBbI INIAHUMETPUHU; YMEHHUE OLEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHUPA; CTPOUTH MaTeMaTHYeCKHe
MOJIETTM C TIOMOIIBIO TEOMETPUYECKHX NOHSATUA U BEJIWYUH, pPEIIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIIATbL (GUIypbl, 00BEM GUrypBHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOI'pDAaHHHUK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mnapaienenunesn, Opu3Ma, NOHpamuaa, (urypa M TMOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTU NHPaMHbL, MPHU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHyca M IWJIMHIPA,

nmapalieJIbHBIC OCH HWJIM OCHOBAHWUIO, CCUYCHHC IIapa, IIJOCKOCTbD,




Kacaromasicsi cdepsl, LIWIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEUYEeHHUE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpALLEHUsA, UX CECUYCHHUs], B TOM YHUCIIE C IIOMOILBIO NIEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(GbopMynHpOBaTh OINpEaeNICHHs U3y4aeMbIX (HUTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (Uryp, 0OOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOJUTH Kiaccuukanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATh HEOOXOJUMbIE JIOTNOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne onepupoBaTh TOHSATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOpPOT, TpeoOpa3zoBaHue M0A00MsS, TONOOHBIE (UTYPHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TMOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHS TIPH
pelIeHNy 3a/ad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
oAb, 00bEM) MpU pElIeHUH 33134 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pPEaJbHOM JKU3HHM, YMEHHE BBIYHMCIATH TI'C€OMETPUYECKUE BETMYHHBI
(nmuHa, yrom, miuomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
W3y4eHHbIe (OPMYyNbl M METOJbl, B TOM YHCIE: IUIOIAb MOBEPXHOCTU
MUpaMUbl, MPU3MBI, KOHyCa, IWJIMHApA, IUomanab cdepbl; 00béM Kyoa,
MPSIMOYTOJILHOTO  MapaJuleienuneaa, MUpaMubl, TPU3MBbIL, I[UIUHIPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX PUTYD

12

VYmenune OIICPHUPOBATL IIOHATHUAMHU: HIPAMOYIOJibHAad CUCTCMAa KOOPJAMUHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BECKTOpa HaA YHUCIIO, Pa3JIOKCHUE BCKTOpa II0 6a3Hcy,
CKaJILIpPHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJ MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ n KOOp,Z[I/IHaTHHﬁ MCTOJ

UL pEIICHUA TCOMETPUYCCKUX 3a1a4 U 3aJia4 JPYTIux y‘le6HLIX npeaMETOB
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YMeHne BBIOMPATh MOAXOISIIHA METOJI IS PEIICHUS 3a]a41; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B M3YYECHUH TMPUPOJHBIX M OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHWW; YMEHUE pAcClO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE NMPUBOAUTH IPUMEPHI MAaTEMAaTHUECKUX

OTKPBITUH POCCUMCKON U MUPOBOM MaTeMaTUYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 Yucia ¥ BEIYUCICHHS
1.1 Harypanbnble 1 1esbie uncia. [I[pu3sHaku IeTMMOCTH IEIBIX YHUCeN
12 Paumonaneupie  umcima. OOBIKHOBEHHBIE U JCCATHUYHBIC JAPOOH, TPOICHTHI,
' OECKOHEYHBIE MTEPUONUECKHE IPOooH
13 Apudmernueckuil KOpeHb HaTypajdbHOH creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOpPHSIMH HATYpaJIbHOW CTETIeHU
L4 Crenens ¢ 1enbIM nokaszarenaeMm. CTENeHb ¢ pallMOHaIbHBIM Moka3aTeneM. CBolcTBa
' CTETIEHU
Ls CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTAaHTEHC YHMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. Apudmerndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 IIpeo6pasoBanue BHIpaKEHUI
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppauuoHaibHbIE YPaBHEHHS
2.3 TpuroHoMeTpHUYECKUE YPaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amaHus ¢yHkiuuu. I'padux ¢ynkuuu. Bzanmuo oOpaTHbIE

> ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GpyHKIIHA
OOnacte ompesneneHUuss W MHOXKECTBO 3HadeHud ¢yHkiuu. Hymun ¢yHKIuu.
10 [IpoMexxyTkr  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. Hanbompliee W HanMEHbIIEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
13 CreneHHasi (QyHKIUS C HaATypajdbHBIM M LENbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa U rpauK KOPHS 1-0Oi CTETIEHU
3.4 TpuroHomerpuueckue GyHKIIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpsHOCTH, CIOCOOBI 33AaHUS MTOCIIEOBATEILHOCTEN
3.8 ApupmeTrueckas ¥ reoMeTpudeckas mporpeccuu. @opmyia CI0KHBIX TPOIIEHTOB
4 Hauana MaTeMaTHueCKOro aHain3a
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE F€MEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCIEAOBaHUIO (QYHKIIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauboJblIero 1 HauMEHbIIEro 3HaueHus (QyHKLUU Ha
OTpe3Ke
4.3 ITepBoobpasnas. Muterpan
5 MHoecTBa U JIOTHKa
5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 moBepXHOCTHU BpallleHUS
7.5 KoopauHaTsl 1 BEKTOPEI
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