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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 JPYrol CTOpOHBI, PopMHUpYET
JIOTUYEeCKOe M aOCTPAaKTHOE MBIIUICHHE 00Yy4alolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI UHPOPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciMIuiiH. B paMkax naHHoOro ydeOHOro Kypca oOydaromiyecsi OBJa/IeBaloOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOpbl M Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TE€HJICHIIMI Pa3BUTHS YKOHOMUKH U OOIIECTBEHHOM KU3HH,
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 KOHCTPYKIIUAMH aireOpbl MU MaTeMaTHYECKOrO0 aHalin3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOILBI0 MHAYKIMH U pacCykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHNe W KOHKpETH3allhl0, a0CTparupoBaHHE U aHAJIOrui, (Qopmupyer
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xone usydyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYeCKOIro
aHanu3a» oOydYarolluecs IMOJYy4YaroT HOBBIM OMNBIT PEIICHUS MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAMd  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MOpUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMpPUPOJIE, HAyKe U HUCKYCCTBE, C
BBLAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTCHIIUAJTIOM,
KOTOpPBIN peanu3yeTcss Kak depe3 Y4YeOHBbIH MaTepuall, CIHOCOOCTBYIOIINI
(GbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyIoIell MpOJOJKUTENbHONM  KOHUEHTpPAalMM BHUMAaHMUS,
CaMOCTOSITEIbHOCTH, AaKKypPaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYyYEHHBIN
pe3yJibTar.

B ocHoBe MeTtomumkm oOydeHus anredpe W HavalaM MaTeMaTHYeCKOTro
aHaIM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT 00yUYEHUS.

B crpykType yuebHOro kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
AHAJIN3a» BBIICJICHBI CIEIYIOUINE COAEPKATEIBbHO-METOAMUECKUE TMHUM: «Hucna
U BblUUCHeHUsD», «DyHKIUU U rpaduku», «YpaBHEHUS U HEpaBeHCTBay», «Hauana
MAaTeMaTH4YEeCKOro aHanusa», «MHoOxkecTBa U JOruKa». Bce OCHOBHBbIE



COJICPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIAsCh HOBBIMU TEMaMHU M pasnenamu. [laHHBIN
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 mepe Toro kak oOydaromuecss OBIaJeBalOT BcE Oolee
IMPOKUM MaTEMaTHYECKHM almapaTtoM, Y HUX MOCIIE0BAaTeIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENbh pealbHOU
CUTYaIlH, PUMEHITH 3HAHUS, TIOTYYCHHBIE TIPU W3YYCHUU y4eOHOTO Kypca, AJis
peIIeHUs] CaMOCTOSTEIHHO CPOPMYTUPOBAHHON MaTeMaTHUECKON 3a7auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOAMYECKasT TUHHS «Yucla U BBIYUCICHUS» 3aBepIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HaYaTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanus. Ha ypoBHe cpeqHero o0Iiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIYMCIICHUN, BKITIOYAIOIIAX B CeOS MCIOIB30BAHUE PAa3TMYHBIX
dopMm 3ammcu 4Ymcia, YMEHHE JeaTh NPUKUAKY, BBITONHATH TPUOTKEHHBIC
BBIYUCIICHHUS, OICHUBATh YHCIIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTUYCCKHMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBA HATYpPaJIbHBIX, IEJIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUYCCKUE 3aJaud M OIEpaluu: JICJICHHUEe HaIelo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWMCTBA
palMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apU(METHICCKHE ONEPAIliU, a TaKKe
M3BJICUCHUE KOPHS HATypaJIbHON CTENEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapst mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra WCIONIB3yeMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX MPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 3a]ad
GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poild B
MOCTPOEHUU MOJIEJEH peasbHOTO MHpa, MIMPOKO HCIONB3YIOTCS 0000IIeHHe U
KOHKpETH3alHsl.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealMu3yeTcsi Ha MPOTSIKEHUU BCETO
oOyueHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pasgene Ilporpammbl TMperyCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOy4aromiuecs: OBJAJCBAlOT pPa3IMYHBIMU METOJAaMU  PEIICHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTEeNbHBIX, JOrapupMHUUECKUx U
TPUTOHOMETPUYECKUX ypaBHEHHUH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepkammx mnapaMmerpsl. [lomydeHHbIE yMEHHSI HIMPOKO HCHIOIB3YIOTCS MpH
UCCle0BaHNN (QYHKIMH C MOMOIIBIO MPOU3BOIHOM, MPHU PEIICHUH MPHUKIAIHBIX



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,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga MPOUCXOAWUT  JajbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIJIEHUSI O0ydYaromuxcs, (GOPMHUPYIOTCS HAaBBIKU JI€TYKTUBHBIX
paccykaeHud, paboTbl ¢  CHUMBOJBHBIMH  (popmMamu,  mOpeacTaBICHUS
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.

CopepxxarenbHo-MeToANYecKass JUHUSA «DyHKUMU H  TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3ydueHue creneHHoi,
NOKa3aTeIbHOM, JIOTapu(MHUUECKONW U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOUCTB
U rpaduKOB, UCIOJb30BaHNE (DYHKIMIA ISl pEHIeHHs 3aJad U3 JIPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN KM3HU TECHO CBS3aHO KaK C MATEMAaTUYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oonbloe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHHUS BBIpaKaTh (HOpPMYJaMu 3aBUCUMOCTU MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJNyYEHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJIIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON opme: aHATMTHYECKOH, rpadudeckoil u ciaoBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHass nuHUS «Hadanma maTeMaTHYEeCKOTO aHalIW3a» MO3BOJSET
CYLIECTBEHHO PACIIMPUTH KPYI KAK MaT€MaTHUYECKUX, TaK U MPUKIATHBIX 3a7ad,
JOCTYIHBIX OOYYarOIIMMCS, TAK KaK y HHUX HOSBISAETCS BO3MOXHOCTb CTPOMTH
rpauku  CIOXKHBIX (YHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHWs, BBIYUCIATH IUIOMAnU (Guryp u oObEMBI TEJ, HAXOAUTH CKOPOCTH H
YCKOpeHHus IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MAaTEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4dllee pPEHIEHWE B TMPUKIAJHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJladyaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaTEMAaTHYECKOTO
aHalln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMAIbHO-JIOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKU B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HaIKT O



BBIJJAIONINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHS MaTEMAaTHKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JIMHUST «MHOXKECTBA U JIOTHKA) BKIIOYAET B
ce0si SJIEMEHTHl TEOPHUM MHOXKECTB M MaTEeMaTHYeCKOW Joruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJbHOU MaTeMaTUKHU
U TpeajaraloT HamOoJiee YHHUBEPCAIbHBIN SI3BIK, OOBEAMHSIONMIMM BCE Ppa3ieibl
MaTeMaTUKu H €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIe MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTH OOy4YaronmieMycss TMOHMMaTh TEOPETHUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEeMaTHKU U HMCIOJIb30BaTh €ro JJIsl BRIPAKCHUSI CBOMX MBICIICH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJIeIyeT NpPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  TMOCTPOCHUS  JIOKAa3aTeIhCTB.  3HAKOMCTBO €  DJJEMEHTaMU
MAaTeMAaTHYEeCKON JIOTMKH CIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIILJICHUS
00ydJaromuxcs, MO3BOJISIET UM CTPOUTh CBOU PACCYXKJIECHUS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueGHOM Kkypce «Anrebpa M Hadalla MaTEMaTUYECKOTO aHaJIu3a»
IPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIMPOBAHMS, KOTOpPHIE MPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENIECH pearbHbIX
CUTYyalluid, WCCJIEJAOBAHMS D3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl H
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaTOB. Takue
3a/1aHus BIUIETEHBI B KAXKIbII U3 pa3esioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepral
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [lpu
pEUIEHUH  pealbHBIX  MPAKTUYECKUX  3aJad4  OOydYarolluecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IaTh M  KOHKPETH3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIecce 3YUEHUS BCEX TEM yueOHOro Kypca «Anredpa u Hayana
MaTeMaTUYECKOI0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «Anredpa W Hayala MaTEeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacos (4 4yaca B HEJENIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, 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  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YuciIaMud.  Mopayib
JIEWCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnmxkEnHbIe BhIYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BHIYUCICHUM.

Crenenp c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsmied GopMbl 3aMUCH ACHCTBUTEIBHBIX YACEI JIJIs1 PEIICHUS TPAKTUIECKUX
3a7a4 ¥ MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

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

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsiTUuHbIE W HaTypalbHbIE
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
ypaBHEHUs. PaBHOCWUIIBHBIE YpaBHEHHs W ypaBHEHUsA-CIEACTBUSA. HepaBeHCTBO,
pELIEeHUE HEPABEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LIETBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOro4wiIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ LEIbIMU
kod(pdunmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCITOBBIX BBIPAKEHUHN, COJIEPIKAIINUX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METOJIbI pelieHus
MPPALHOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PEIICHUSI MOKAa3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAKECHHM, COACPIKAITUX JTOTApUDMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI peIICHHUS

norapuMUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHHI. PellleHne TpUroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHHUUW. Marpuua CUCTEMBI JIMHEHHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCJICHHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOIIBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DOCTPOCHHOW MOJEIU 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 TPaPUKHU

OyHKIMA, crnocoObl 3agaHuss QyHKUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunust ¢yukiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

O6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[IpomesxyTku 3HakonocTostHCTBA. UETHbIe M HeuéTHbIe GyHKuMU. [lepuoanueckue
dbyakuun. [IpoMeKyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHUs] PYHKIIUU Ha TIPOMEKYTKE.

Jlunelinasi, KBajapaTudHas W APOOHO-TUHEHHAs (YHKIUMU. DJeMEHTapHOE
UCCJIEIOBAaHNE U TOCTPOCHHE UX IPAPUKOB.

CrenenHas GyHKIMs ¢ HaTypaJdbHBIM U IEJIBIM Moka3atenem. EE cBoiicTBa u
rpad¢uk. CpoiicTBa M rpadUK KOpPHS N-OM CTENEeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKITUH 111 pEIICHUS YPaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OIpPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OyHKIIMOHAJIBHBIE 3aBUCMMOCTH B pEAIBHBIX IIPOLECCaX U SBICHUSAX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hayana maTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTHYECKOU VHJYKIWH. MoOHOTOHHBIE 151 OTpaHUYECHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHHMS MAaT€MaTHYECKOIO aHAJIN3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

ApudmeTtnueckas u reomeTpuyeckas nmporpeccun. beckoneuno yoniBaromias
reometrpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAaIOIIEH T€OMETPHUUYECKOMN
MPOTrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IIpoLeHTOB. lMcnonp30BaHWE TPOTPECCHMU UL PELICHUS peajbHbIX  3a1ad
MPUKJIAJIHOTO XapakTepa.



HenpepoiBuble (yHkIuu u ux cBoicTBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB @yHkiui. CBoilcTBa (YHKUMN HENpPEephIBHBIX Ha oOTpe3ke. Merton
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENpPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble GpyHKIMKU. OnpeneneHue, reoMeTpUUeCKU u
(u3nUecKuii cMbICT NPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHU.

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

MHoxecTBa U JIOrMKa

MHoxecTBO, oOlepalud HaJ MHOXXECTBAMU M MX CBOWCTBA. [lnarpamMmbl
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —amnmapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIUx
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucia v BbIYMCICHUS

Harypanbhbie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
yuces, HauOospmuii oOumui nenurens (nanee — HOJl) m HamMeHsblee ooiee
kpatHoe (nanee — HOK), ocratkoB o mojyinto, anroputma EBkinnia s pemenus
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. KopHr n-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PeIIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucrtemMa U COBOKYINHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIILHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YPAaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHUS CHUCTEM M COBOKYIHOCTEW pallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTpaMHu.



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

DyHKUUM U TPaPUKu

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

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHus ypaBHEHHMM M HepaBeHCTB. ['paduueckue
METO/JIbI peLIeHUs 3a/1a4 C MapaMeTpamu.

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

Havana maTeMaTH4ecKOro aHaJiu3a

[IpumeHeHue mMpoU3BOAHON K MCCIEeNOBaHMIO (YHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero UM HAWMEHBLIETO  3HAYEHUH
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpumeneHnne NPOU3BOJHON JUIsl HAXOXKJEHHUS HAWIYYIIero penieHus B
NPUKIAIHBIX 3a7a4yax, Ui OINpeAeNIeHHs CKOPOCTH M YCKOpEHHUs Ipoiiecca,
3a1aHHOTO (hOPMYJION WU TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBO0Opa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHkiuii. [IpaBuia HaxoXaeHUs TEPBOOOPA3HBIX.

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

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

[Ipumepbr pemenuii nuddepeHINAIBHBIX YpaBHEHUH. MaremaTudeckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TOMOIIbI0 U] PepeHIraTbHbIX
YPaBHEHHU.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA 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 IPAkKAAHCKOM MO3UIIMU 00YYaIOIIEeToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  oOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSAMU U Ha3HAYEHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DJTUX JOCTHKEHUH B JIPYrUX HayKaX, TEXHOJOTusX, cdepax
SKOHOMHUKU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUHCKOr0o Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JAEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, pacCyKIeHUH, BOCIPUUMYHBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3710pOBOE MHUTAaHHUE, COATTAHCUPOBAHHBIM PEXKUM 3aHATUM U
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpOodEeCCHOHATIBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,



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

7) 3KOJIOTUY€eCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COLUATIbHON
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenpl, IMIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXHBIX
MOCJICICTBUH ISl 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 €&
Pa3BUTHA W 3HAYMMOCTH JUIsI Pa3BUTHUS [MBUJIM3AIMH, 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 YHHMBEpPCaJbHbIE YUeOHbIe 1eiiCTBUA

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHSTHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHUS 7151 0000IICHHS U CPABHEHUSI, KPUTEPUH TIPOBOAMMOTO aHAIIN34;

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

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSX, Mpeiaratb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENW U IPOTUBOPEUYNN;

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

POBOJIUTH CAMOCTOSITENILHO JI0KA3aTEbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH PUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCO0 pemieHuss ydyeOHOM 3ajgauu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  pEILICHUsS, BbIOMpaTh  HauOoiee  MOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCkue 1eiCTBHA:

MCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUpPOBATH TUIIOTE3Y, apryMEHTHPOBATH
CBOIO MO3ULIMIO, MHEHHE;

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

CaMOCTOATEIHLHO (POPMYIHpPOBaTH OOOOIIEHHUS W BBIBOJBI O pe3yJibTaTaM
OpPOBENEHHOTO  HAONIOJEHUs, KCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IIEHU;

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

Pab6ora ¢ undgopmanmeii:

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

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

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

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeCTBUS

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 MOJIYUYCHHBIN PEe3yIbTarT;

B XOJI¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCY)KTaeMOW TEMBI,
mpoOJIeMBl, peIIracMoi 3aJadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOM (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

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

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[CﬁCTBHH



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 HHTEJJIEKT:

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 TPYIAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MPHU PEIICHUH 3aJ1a4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITETILCTB, IaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILIGHWBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUYNHBI
JTOCTH)KCHUS WM HEJAOCTH)KCHHUS PE3yNbTATOB ACSATEILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH IeJIb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pPalOOThI, pachpelemsiTh
BUIBl paboOT, JOroBapuBaThbCs, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXaeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBHINOJHATH CBOIO 4YacTh palbOTBl U
KOOPJIUHUPOBATh CBOM JECUCTBHUS 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 0Oy4arouiuiicss MOJTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJbTAaThl M0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hadajga MaTeMaTHYECKOTO aHAIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass apoOb, TPOIEHTHI, HWPPANMMOHATBLHOE YHCIO, MHOXKECTBA
PaIMOHAIIBHBIX U IEHCTBUTEIBHBIX YHCEN, MOAYIh JCHCTBUTEIIHBHOTO YUCIIA,

NPUMEHATh JIpOOM W TPONEHTHI IS PEIMICHHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTICHUS, MPUKUIKY U
OIICHKY pe3yJIbTaTa BEIYUCICHU;



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

CBOOOJHO OINEPUPOBATH MOHATHEM: APU(PMETHUECKUI KOPEHb HATypalbHOU
CTEIICHHY;

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
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUAMU: APKCUHYC, apKKOCHUHYC W apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHEHUsSI M HEPABEHCTBA:

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

OPUMEHSTh PA3MYHBIE METOJbl PEIICHUS PAlUOHAIBHBIX M JIPOOHO-
palMOHANBHBIX YPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB I PEILICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSAMH: MHOTOUYJIEH OT OJHOW IEepPEeMEHHOM,
MHOTOWIEH C MeJbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, NPUMEHATH
JIeJICHHME MHOTOYJIEHA Ha MHOTOYIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISL peLLIeHUs 3a1a4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUNA CMBICT,
UCIIOJIB30BATh CBOMCTBA OMNpenenuTenss 2 X 2 g BBIYMCIEHUS €ro 3HA4YeHUs,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpAaBHECHUHU,
MOJEIMPOBATh PEAJbHbIE CUTYallMU C MOMOIIBI0 CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MATpHIl U OIPEAEIUTENEH,
MHTEPIPETUPOBATD ITOJIYy4YECHHBIA pE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHCTBUN C KOpPHSAMH JUIsi TNpeoOpa3oBaHUS
BBIPAKCHUU;

BBITIOJIHATD NTPEOOPA30BaHUS YHCIOBBIX BBIPAXKEHHM, COAEpKAIIUX CTEIIECHH C
palMOHAIBHBIM [TOKA3aTEIEM;

HCMOJIB30BaTh CBOKCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEepUpOBaTh MOHSATUSAMU: HPpAIMOHANbHBIE, MOKAa3aTENbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI sl TIpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII;

CBOOOIHO OMEPUPOBATh MOHITHEM: TPHUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATH HEOOXOAMMBIE  (OPMYNBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJICIMPOBATh pEajbHBbIE CHTYallMd Ha S3bIKE aireOpbl, COCTaBISThH
BBIPQXKCHHSI, YypaBHEHHUS, HEPAaBEHCTBa IO YCJIOBHUIO 3aJadd, WCCIEI0BATh
MOCTPOEHHBIE MOJIENN C MCIIOJIb30BaHUEM amapara aireOps.

DYyHKIUHA U TPAaPUKU:

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

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

CBOOOJIHO OINEpPUPOBATh TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
nepruoandecKue QyHKIIH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMYMBI U
MUHUMYMBI (YHKIIUM, HauOoyblliee W HaWMEHbIIee 3HAYeHHWE (YHKIMHA Ha
IPOMEXKYTKE;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CTeNIEHHAs! (DYHKIUS C HATYpPaJIbHBIM U
[EJBIM TOKa3aTeseM, TpauK CTENneHHONW (QYHKIMU C HATYpPaJIbHBIM M IEJIBIM
nokasaresneM, rpaduK KOPHS N-Oi CTENeHW Kak (YHKIMH OOpaTHOM CTEIEeHH C
HATypaJIbHBIM IOKa3aTeJIeM;

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

CBOOOJTHO OMEPHPOBATH TMOHATHSAMU: TIOKa3aTellbHas W JorapupmMuyeckas
GbyHKIMM, WX CBOWCTBA W TpadWK{, HMCIOIL30BaTh MX TpadUKU I pEHICHUS
YpPaBHEHHM;

CBOOOJIHO OMNEpUPOBATh IOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpesiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEN MpHU pElIeHUU 3aJay U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HH, BBIpaKaTh (OpPMyJIaMU 3aBUCHMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOOIHO OMEpUPOBATh MOHATUAMU: apudMeTHdecKass U TeoMeTpUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi reOMEeTpUIecKasi Mporpeccus, JUHEHHBIN 1
HKCMOHEHLIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

MCIIONIb30BaTh NPOTPECCHH ISl PELICHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHATUAMHU: TIOCIEI0BATENBHOCTD, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO aHalu3a KakKk aHaJlInsa
OECKOHEUYHO MaJbIX;

CBOOOJHO OINEpPUPOBATHh TMOHATUAMH: HENPEpPhIBHbIE (PYHKUUHU, TOUYKH
paspsiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKIINHY;

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

CBOOOJTHO OIEpUPOBaTh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISATh POU3BOJIHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO M KOMIIO3HUIIMU
IBYX (DYHKIIM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

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

MHo:xecTBa U JIOTMKA:

CBOOOJTHO  OMEpUPOBATh  TMOHATUAMH: MHOXECTBO, ONEpallMM  Haj
MHOKECTBAMU;

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

CBOOOJTHO OINEpPUPOBATH MOHSATUSMHU: OIPEICICHUE, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTHYECKOTO 0OBEKTA, I0KAa3aTeIbCTBO, PABHOCHIIBHbIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIETYIOIINE
NPEeIMETHBIE Pe3yJabTaThl MO OTIEIBHBIM TeMaM paboueill MporpamMMmbl y4eOHOTO
Kypca «Airedpa u Hayaia MaTEMaTUYECKOTO aHAJIN3a»:

Yucia 1 BBIYUCJICHUS:

CBOOOJTHO OMEpUpPOBATH TMOHATUAMH: HATypaJbHOE M IEJI0e YHUCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJIb30BaTh MPHU3HAKU JIEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen IJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBKina;

CcBOOO/IHO OMNEpUpPOBaTh MOHATHEM OCTAaTKa [0 MOMAYNIO, 3alKiChIBAaTh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO OMEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCEeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKON (opMe, BBHIOIHATH apU(PMETHUECKHUE ONEPalU C HUMHU U
n300paxatb Ha KOOPAUHATHOM MIOCKOCTH.

YpaBHeHUS] U HEPABEHCTBA:



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

OCYHIECTBIIITh OTOOP KOPHEH TMpU PEIIEHUU TPUTOHOMETPUUECKOTO
ypaBHEHUS;

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

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

pelarthb palMOHABHEIE, MppallOHAIbHEIE, MoKasaTeJbHEIE,
gorapumMuyeckue W  TPUTOHOMETPHYECKHE YpPaBHEHHSI U  HEPABEHCTBA,
cojepKalMe MOIYJIu U MapameTphl;

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

MOJCIMPOBATh peaJibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPAXKCHMS, YpPAaBHEHUsI, HEPABEHCTBA W MX CHUCTEMBI 110 YCJIOBHMIO 3aJayd,
UCCJICIOBAaTh IIOCTPOCHHBIE MOJICNIM C WCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

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

CTPOUTH TEOMETpHYECKHe o0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATh TOHATUAMHU: TpadUKA TPUTOHOMETPUUYECKUX
dynKImi;

NPUMEHATh (PYHKIIMU JJI1 MOJICIMPOBAHUS M MCCJICIOBAHUS peabHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOAHYIO JIJIS UCCIEOBaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HaMOOJIbIIICE M HAMMEHBIIIee 3HAUCHUS (YHKIIMU HETIPEPHIBHON Ha
OTPE3KE;

HCTOJIb30BAaTh MPOU3BOAHYIO JJISI HAXOXKJACHHS HAWIYYIIETO PEIICHHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COUHAIBHO-DKOHOMHUYECKUX, 3ajayax, Jis
OTNpeAeICHUs] CKOPOCTH U YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMylIou Wiu
rpaguKoMm;



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

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MAaTEMAaTHUYECKOM MOJECIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

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



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Kontpoarueie | Ipakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOK€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PanmoHanbHble YpaBHEHHS U 24 |
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
ypaBHEHUU
) Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eIbIM TIOKa3aTesIeM
3 ApubMeTnuecKnii KOpeHb N-0i CTEIICHHU. 15 |
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 |
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUS U 2 |
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUH 10 1
8 HenpepriBubie ¢pyukiuu. [IpousBoanas 20 1
9 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 5 )
3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Konrpoaenwie | Hpakruseckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
| UccnenoBanue GyHKIUN ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpa3zHas u UHTETpaT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
TpuronomeTpuueckre HepaBeHCTBA
4 HppanmonanbHbple, TOKa3aTeIbHBIE U 24 1
nmorapuMuvecKue HepaBeHCTBA
5 KommnekcHsie yncna 10 1
HarypanbHble u 1ienbie yncina 10 1
CucreMbl paliOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JOTrapu(PMUUECKUX 12 1
ypaBHEHU I
8 3agauu ¢ mapaMeTpamu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoka Bcero Konrpoaeneie | - pakririeckue u3yueHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
| MHo0xecTBO, orepaiuu Haj MHOXKEeCTBaMHU |
M UX CBOMCTBA
2 Hwnarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl peleHus 3a1a49
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
4 JECTUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHUONMUECKHIE TPOOH
Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECSTUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC ITEPUOANIECKHIE TPOOH
6 [Ipumenenue npoOeid ¥ MPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 337124
7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS |
penieHus MPUKIAIHBIX 3a1a4
g JlelicTBuTeNnbHBIC Yyncia. PalimoHanpHbIC U |
HppaMOHAJIbHBIE YHCIIa
9 Apudmernueckue omneparuu C |
JIENCTBUTEIILHBIMU YHMCIIAMU
10 Monynb AeMCTBUTEIBLHOTO YHCIIA U €r0 1

CBOICTBA




11

[TpuGnnxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpYIJICHMS, IIPUKUJIKA U OLICHKA
pe3yJbTaTa BEIYMCIICHUM

12

OCHOBHEBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE MCTOABI PCIICHUSA TCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHBIE MCTOABI PEIICHUSA TCIIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUHN U
HEPABEHCTB

15

MHOro4ieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octatkoMm. Teopema bezy

16

MHoTrouJIeHBI ¢ IETBIMA K0P PUITISHTAMH.
Teopema Buera

17

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JIMHEHHBIX YPaBHEHHUIA.
Onpenenurenb MaTpUILI 2X2, €T0
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAUCHUS

20

Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPHUUECKHI CMBICI U CBOMCTBA;
BBIYMCJIEHUE €r0 3HAYEHUs

21

[IpuMeHeHue onpeaenuTens Ui peleHus
CUCTEMBI JIMHEWHBIX YPaBHEHUU




22

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

23

Pemrenne npukiagHeIix 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtponsHast padoTa: "PannonansHble
ypaBHEHHUS U HepaBeHCTBA. CHucTeMBI
JMHENHBIX ypaBHEHUN"

25

OyHK1MS, CIIOCOOBI 3aJaHUs (PYHKIINH.
B3aumno o6pathbie pynkuuu. Komnosunus

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbIe
npeoOpa3oBaHus rpa@UKOB QYHKINN

27

OO6nacTh onpeseieHns] © MHOYKECTBO
3HaueHni ¢yHkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HAaK MMOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuognueckue dhyakiuu. [IpomexyTku
MOHOTOHHOCTH (YHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee n HaumeHblliee 3HaYCHHUE
(GYHKIIMH HAa IPOMEKYTKE

30

Jluneiinas, KBapaTuyHas U JpOOHO-
nuHeitHas GyHKUIUU

31

DJeMeHTapHOe UCCIIeI0BaHuEe U
MOCTpOEHHE I'PaUKOB ITHX PYHKIHHA

32

DJeMeHTapHOe UCCIeIOBaHuEe U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHHA

33

Crernens ¢ LICIBIM MOKazaTeneM. buanom




Hrrotona

Crerens ¢ LICJIBIM MOKa3aTelieM. buaom

34 Herorona
Crenennast GyHKIUS C HATYPaJTbHBIM U

35 LenbIM noka3aTesieM. E€ cBoiicTBa u
rpaduk

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

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

13 Apudmernueckuil KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUI,
COJZIepKalIuX CTEIICHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJZIepKalIuX CTEIICHU U KOPHU

A1 [IpeoOpa3oBaHus YHCIOBBIX BBIPAKEHUIH,
COJZIEpKalIuX CTEIICHU U KOPHU
Wppannonansseie ypaBHeHHsA. OCHOBHbBIE

42 METO/Ibl PEIICHUS] UPPALIMOHATBHBIX
ypaBHEHUH
Wppannonansueie ypaBHeHHU. OCHOBHBIE

43 METO/IbI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH
WppannonansHeie ypaBHeHUs. OCHOBHBIE

44 METO/IbI PELICHHS] UPPALUOHAIBHBIX
YpaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 HMppAIMOHAIIBHBIX YpaBHEHUN

A7 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HUppaIMOHAIIBHBIX YPaBHEHUN

43 PaBHOCHIIbHBIE TIEPEXO/IBI B PEIICHUHT
HppAIMOHAIIBHBIX YpaBHEHUHN
CpoiicTBa u rpaduK KOpHsI N-Oi CTENEeHU

49 Kak (yHKIIMH OOpaTHOU CTETEeHHU C
HaTypaJbHBIM MTOKa3aTeJIeM
CpoiicTBa u rpaduK KOpHS N-Oi CTENEeHU

50 KaK (QYHKIIMH OOpPaTHOM CTETICHH C
HaTypaJbHBIM MTOKa3aTeJIeM
KonTtponbras padota: "CsoiicTBa u rpadux

51 KOpHS n-0i creneHu. MppanuoHanbHbie
ypaBHEeHUS"

5 CreneHsb C pallMOHAIBLHBIM [TOKa3aTeleM U
e€ CBOICTBa

53 CreneHsb C pallMOHAIBLHBIM [TOKa3aTeIeM U
e€ CBOICTBa

54 CreneHs ¢ pallMOHAILHBIM [TOKa3aTeIeM U
e€ CBOICTBa

55 [TokazarenpHas ¢yHKIKA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN A5
peuieHus: ypaBHEHU I

57 Hcnonb3oBanue rpaduka QyHKIUN A5

pelIeHNs ypaBHEHUI




[Tokazarenbubie ypaBHeHU. OCHOBHbIE

58 METO/1bl PEIIEHUSI T0KA3ATEIbHBIX 1
YpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/1bI PEIIEHUSI T0KA3ATEIbHBIX 1
YpaBHEHUU
[TokazarenbHblie ypaBHeHUs. OCHOBHbBIE

60 METO/1bI pEIIeHUS] T0OKA3aTEIbHBIX 1
YpaBHEHUU

61 Kontponbnas pabora: "[lokazarensHas 1

ks, [Toka3zaTenbHble ypaBHEHHUA"
VH

62 Jlorapudm uucna. CpoiicTBa orapupma 1

63 Jlorapudm uucna. CoiicTBa orapupma 1

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1

65 JlecsaiTHuHbIC W HaTYypaJbHBIE JTOTAPU(BMBI 1

66 JlecsaTHYHBIC W HATYpATbHBIE JTOTAPU(MBI 1

67 [IpeoOpazoBaHue BhIpAKEHUH, 1
coJieprKalux Jorapudmol

68 [IpeoOpazoBaHue BhIpAKEHUH, 1
coJieprKalux Jorapudmol

69 [IpeoOpaszoBanue BbIpaskeHUH, |
coJiepKalux jJorapudmol

70 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U |
rpaduk

7 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk

72 Hcnonb3oBanue rpaduka GyHKIUN A5 1




peuieHus ypaBHEHUI

Wcnonb3oBanne rpaduka GyHKIUN A5

73 peuieHus ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

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

75 METO/1bl peIIeHUs] Jorapu(PMUUECKuX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

76 METO/IbI pelIeHHs] Jorapu(PpMUIecKux
yYpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHI

73 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHM

79 Kontponbnas padota: "Jlorapudmudeckas
¢dbynaknus. Jlorapudmudeckue ypaBaeHus"

20 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHICIIOBOTO apryMeHTa

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

2 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

%4 Tpuronomerpuueckas OKpy>KHOCTb,

ONpCACIICHUEC TPUTOHOMCTPHUICCKUX




(GYHKIUI YUCIOBOTO apryMeHTa

Tpuronomerpuueckas OKpyKHOCTb,

85 OTpe/IeTICHUE TPUTOHOMETPUUECKHIX 1
(GYHKIMH 9UCIOBOTO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKUE (POPMYIIBI 1

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPOKEHUI

91 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPOKEHUI

9 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX |
BBIPAKEHUI

93 [IpeoGpa3oBanue TPUTOHOMETPUUECKUX |
BBIPAKECHUU

94 Peurenne TpuroHoMeTpUYECKUX YpaBHEHUN 1

95 Penrenne TpuroHOMeTpUYECKUX YpaBHEHUI 1

96 Peurenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

97 Pelienne TpuroHoMeTpUYECKUX YpaBHEHUI 1

98 Pelienne TpuroHoMeTpUYECKUX YpaBHEHUN 1

99 Pelienne TpuroHoMeTpUYECKUX YpaBHEHUI 1

100 Pelienne TpuroHoMeTpUYECKUX YpaBHEHUI 1
KonTponsHast pabora:

101 "TpUroHOMETPUYECKUE BBIPAXKEHUS U 1
TPUTOHOMETPUYECKUE YpaBHEHUS"

102 [TocnemoBaTenbHOCTH, CITIOCOOBI 3adaHUS 1




nociaegoBarenbHoCcTer. MeTo
MaTEMaTHYECKON MHIYKLINU

MOHOTOHHBIE B OTpaHUYCHHBIC

103 nocieaoBarenbHoCcTU. McTopus ananuza
0ECKOHEYHO MaJIbIX

104 Apudmernueckas nporpeccus

105 I'eomerpuueckas nmporpeccust

106 BbeckoHneuHo yObIBatoIasi reoMeTpudeckas
nporpeccust

107 Cymma OeckoHEYHO yObIBaroIen
reOMEeTPUYECKOM Mporpeccuu

108 JIMHEeNHBIN ¥ SKCIOHEHIIUATIBHBIA POCT.
Yucno e. DopMyina CIOKHBIX MPOIIEHTOB

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

110 Hcnonp30BaHune nporpeccuu JUisl peleHus
peanbHBIX 33/1a4 IPUKIAJHOTO XapaKTepa

11 KounTpombHas pabora:
"I[locnenoBaTenbHOCTH U Mporpeccuu’

112 HenpepriBHBIC PYHKIIMHK ¥ UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI T'paKOB
byHKIMI

114 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpEe3Ke

115 CBoiicTBa (hyHKIIMH HETIPEPHIBHBIX Ha
OTpe3Ke

116 Meroa UHTEPBAJIOB [UIS PELIECHUS




HEPABEHCTB

MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

117
HEPABEHCTB

118 MeTto1 MUHTEPBAJIOB JUIsl pElIEHUs
HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMM 115 pereHus 3a1a4

epBasi U BTOpast POU3BOIHbIE KITUH

121 IT YH

122 Ompenenenne, rTeOMETPUUECKHN CMBICTT
MPOU3BOHOM

123 Omnpenenenue, GU3NIECKUAN CMBICTT
MPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIIN

125 VYpaBHEeHHE KacaTeIbHOM K TpaduKy
byHKIUH

126 [Ipou3BoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA

127 [Ipou3BoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA

128 [IpounsBoHasE CyMMBbI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UIHNH (DYHKIUI

129 [IpounsBoiHasE CyMMBbI, IPOU3BEACHUS,
YaCTHOTO U KOMITO3UIIMU (QYHKIUH

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

131 KonTtponsHas padora: "[IponszBoanas”




132 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS |
3HaHui: "Oyakumun"
134 Wrorosas koHTposibHas paboTa 1 1
135 Hrorosas koHTposbHas paboTa 1 1
136 HOBToPeHHe, 000011eHHe, cUCTEMATHU3AIUS |
3HAHHH
OBIIEE KOJIJMYECTBO YACOB I1O 136 10

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUyeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOM K
HCCIeA0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npou3BOIHOMN K
HCcCIeA0BaHUI0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
HCcCIeA0BaHUI0 (PYHKIIMHN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
HCCIeI0BaHUIO (YHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHue Mpou3BOIHOM K
HCCIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

Haxoxnaenue HanOOJIBIIEr0 U

HaAMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIMU Ha OTpe3Ke

HaxoxnaeHue HanOOJIBIIET0 U




HaVMEHBIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMU HAa OTpe3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(yHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUS HEeMTPEPHIBHON
(yYHKIIMY Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HEPEePHIBHON
(hyHKIIUM Ha OTpE3Ke

13

[IpumeneHnne mpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYUIIEro PEIICHUs B
MPUKIIATHBIX 3a/1a9ax

14

[IpumeneHnue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIEro PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumMeHeHue MPOU3BOTHOM st
OTIPEJICIICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (OPMYIIOHN HITH
rpagukoM

16

[Ipumenenre npou3BOIHON IS
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
nporecca, 3a1aHHOTO (GOopMYIIOi UITH
rpadpukom




17 Komnozunus GyHKImiz

18 Komnozunus GyHKImiz

19 Komnozunust GyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

o1 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

2 KonTponsnas pabora: "UccnenoBanue
(YHKIM ¢ TOMOIIBIO TPOU3BOIHOM"

o [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOPa3HbBIX

24 [TepBooOpa3zHbIe FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XIEHUS TEPBOOOPA3HBIX

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

26 HuTterpan. ['eomeTpuyueckuii CMbICTT
WHTerpaia

7 Brruncnenue onpenenéHHOro HHTerpasa
o ¢popmyne Herorona-Jleitoauma

)3 Brruncnenue onpenenéHHOro HHTerpasia
o ¢popmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTerpana st HAXOXKIACHUS
IoaAed MIoCKUx QUryp

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

31 [Tpumeps! perenuit uddepeHInaIbHBIX

yYpaBHEHUH




[Tpumeps! pemenuii qudQepeHInaIbHbIX

32 .
ypaBHEHUI
MaremaTnyeckoe MOAEIMPOBAHUE

33 peabHBIX MPOIIECCOB C MOMOIIIBIO
maddepeHnnanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepsoobpasznas u
uHTerpan”

35 Tpuronomerpuyeckue QyHKIIHH, UX
CBOMCTBa U rpaduku

36 TpuronomeTpuyeckue GyHKIHHA, UX
CBOMCTBaA U rpapuku

17 TpuroHomeTpruyeckue GyHKIHHA, UX
CBOMCTBa U rpapuku

18 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH € MOMOUIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
O160p KOpHEIH TPUTOHOMETPHUIECKHUX

41 YpaBHEHUH C IOMOLIbIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

42 YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pewrenne TpuroHOMETpUYECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

A7 Pemenune TpuroHoMeTpruuecKux
HEPAaBEHCTB
Kountponsnas pabora: "I'paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
TpuroHomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILICHUS
II0Ka3aTeIbHBIX HEPABEHCTB

50 OcCHOBHBIE METOBI PEILIECHUS
II0KAa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PEILICHUS
II0Ka3aTeIbHbIX HEPABEHCTB

57 OcHOBHBIE METOBI PEILICHUS
II0Ka3aTeJIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PEILICHUS
norapu(pMUUECKUX HEPAaBEHCTB

54 OcHOBHBIE METOBI PEILIEHUS
Jorapu(pMUUECKUX HEPAaBEHCTB

55 OcHOBHBIE METO/IBI PEILICHUS
norapu(pMUUECKUX HEPABEHCTB

56 OcHOBHBIE METO/IBI PEILIEHUS

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




OcHoBHEIC MCTOAbI PCIICHUS

37 UppanroHaAIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IBI PEIICHUS
UppaoOHATLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHUS
WppaIoOHAIEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
MppaoOHATEHBIX HEPABEHCTB
61 I'paduueckre METOIBI peleHHs
MppaIMOHAIEHBIX YPaBHECHHN
& I'paduueckre METOIBI pelIeHHS
WppaIMOHAIBLHBIX YPaBHECHHUN
63 I'padrueckre METOIBI pelIeHHS
[I0Ka3aTeNbHbIX YPaBHEHUN
64 I'paprueckue MeTOIbl peLIeHUs
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTobl peLeHHs
norapu(pMUUECKUX ypaBHEHUIN
66 I'padrueckue MeTobl peLeHHs
norapu(pMUUECKUX HEPABEHCTB
67 I'padrueckue MeTo bl peLeHus
norapu(pMUUECKUX HEPAaBEHCTB
I'padrueckue MeTobl peLeHus
68 MOKa3aTeNbHbIX U JIOrapu(PMUIECKUX
yYpaBHEHUH
I'paduueckue MeTo bl peLieHNs
69 MOKa3aTeNbHBIX U JIOrapu(PMUIECKUX

ypaBHEHUH




70

I'padmyeckue MeTobI pemeHus
MOKAa3aTeIbHBIX U Jorapu(PMUIECKUX
HEPAaBCHCTB

71

I'padrueckre METOIBI pelIeHHS
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECKuX
HEPABEHCTB

72

KonTponsnas pabora: "UppannoHnaibHele,
MOKa3aTeabHbIE U JIOTapu(PMUIECKHE
HepaBeHCTBaA"

73

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

74

KowmmnnekcHeie yncna. Anrebpandeckas u
TPUTOHOMETpHUYEcKask GOPMBI 3aIHCH
KOMIIJIEKCHOTO YHCIIa

75

ApubdmMeTnueckne ornepanuu ¢
KOMIUIEKCHBIMU YHCIIaAMHU

76

Apudmernyeckue onepauu c
KOMILJIEKCHBIMU YHCIIAaMU

77

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCECJI Ha
KOOpI[PIHEITHOfI IINIOCKOCTHU

78

I/I306pa)I(eHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpﬂHHaTHOﬁ IIJIOCKOCTHU

79

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUJIEKCHOTO YUCIIa

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIIJIEKCHOTO YU CIIa

81

HpI/IMeHeHI/Ie KOMILJICKCHBIX YHUCEIT I




penieHus pU3NIECKUX ¥ T€OMETPUICCKUX
3a1a4

KonTtponsHast padota: "KomruiekcHsie

82 \
qucna

83 HatypainbHble u ensle yncia

84 HarypanbeHble u niensie yncna

85 [IpuMeHeHne mpu3HAKOB ACTUMOCTH
LENbIX YUCel

26 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
LENbIX YUCell

87 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
nensix yucen: HOJl u HOK

28 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
mensix uncen: HOJ u HOK

29 [IpumeHeHue NPU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MO0

90 [IpumeHeHue MPU3HAKOB AETUMOCTH
LEJIBIX YUCEI: OCTATKH 110 MO0
[IpumeHeHue NPU3HAKOB AETUMOCTH

91 LIeJIBIX YKCcel: anroput™ EBkiuna mis
pelIeHns 3a/1a4 B LIETIbIX YHCIax

9 KontponbHas padota: "Teopus menbx
yucen"
Cucrema ¥ COBOKYITHOCTb YPABHEHHI.

93 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-
CJIeJICTBUS

04 Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.

PaBHOCHUJIBHBIE CUCTEMBI B CUCTEMBI-




CICACTBUA

95

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEU pallMOHaIbHBIX
YpaBHEHUU

96

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEHN MppalMOHaIbHbBIX
YpaBHEHUU

97

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

98

OcCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
COBOKYITHOCTEH MOKA3aTeIbHBIX
ypaBHEHUU

99

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMuueckux
ypaBHEHUU

100

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMuueckux
ypaBHEHUH

101

[IpumeHeHue cucTeM K peLeHUI0
MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3
Pa3IMYHBIX 00JaCTel HAYKH U peallbHOM
KU3HU, HHTEPIPETALUs TOTyICHHBIX
pe3yNnbTaToOB

102

[IpumeHeHNe CUCTEM K PELLIEHUIO
MaTeMaTH4eCKUX 3aJa4 U 3a/1a4 U3
pa3nuyHbIX 00JacTeil HAyKHU U peabHOM
KHU3HU, UHTEPIpETalHs NOTYyIeHHBIX




pe3yJbTaToB

[IpumeHeHre HEpaBEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a1a4 U 3a7a4 U3

103 pa3nu4HBIX 00JIacTeil HAYKH U peabHOM
YKU3HU, UHTEPIIPETaLUs NOJyYEHHbIX
pe3yIbTaToB
Kontponbhas padota: "Cucremsr

104 palOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHbIX U JOrapu(pMUUECKuX
ypaBHeHUH"

105 PanvonaneHbIE ypaBHEHHUS € TapaMeTpamMu

106 PannoHaneHbIE HEPABEHCTBA C
napaMmeTpamu

107 ParnmonanpHbie CUCTEMBI C TapaMeTpaMu

108 HppanunonanbHble ypaBHEHUA,
HEPABEHCTBA C NTapaMeTpaMu

109 HppanmoHalbHbIE CUCTEMBI C
napaMmeTpamu

110 Iloxa3zarenbHble ypaBHEHUS, HEPABEHCTBA
C mapaMeTpaMHu

111 [TokazaTenbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapugmuueckue ypaBHeHMs,
HEpAaBEHCTBA C lTapaMeTpaMu

113 Jlorapugpmuueckue CuCTEMBI ¢
napaMeTpamu

114 TpuroHomeTpruyeckue ypaBHEHHUs €
napaMeTpamu

115 TpuroHomeTpruecKre HEPABEHCTBA C




napaMmeTpamu

116

TpUroHOMETPUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenue u ucciaeaoBaHue
MaTeMaTHYECKUX MOJIENIEH pealbHbIX
CUTYAILMH C MOMOLIBIO YPABHEHUH C
napaMmeTpamu

118

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEIEeH peaqbHbIX
CUTYalllil C TOMOIIBIO CUCTEM YPaBHEHHI
C TapaMeTpamMu

119

[TocTpoenue u ucciaegoBaHue
MATEMATUYCCKUX Moneneﬁ peaJ'II)HI)IX
CUTYallUi C TOMOIIBIO CUCTEM YPaBHEHHI
C IapameTpamMu

120

KonTtponsHas padota: "3agauu ¢
napamerpamu"

121

[ToBTOpEeHUE, 0600IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBuenus"

122

[ToBTOpEeHUE, 0600IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBHenus"

123

[ToBTOpEHUE, 0000IICHNE,
cUucTeMaTH3alus 3HaHui: "Y paBHEHUSI.
Cucremsl ypaBHeHU#"

124

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

125

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




[ToBTOpEHue, 060061ICHNE,

126 1
cucreMarusanus 3Hanuii: "HepaBencrna"
[ToBTOpenue, 060061ICHNE,
127 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o01IICHNE,
128 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,
129 cucrtemaTtusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpEeHue, 06o0IICHNE,
130 cucreMarusanus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpeHue, 0600IICHNE, |
cucremaTusanus 3Hanuil: "OyHkaun"
132 [ToBTOpEeHue, 0600IICHNE, |
cucrtemaTtusanus 3Hanuil: "OyHkaun"
133 [ToBTOpEeHUE, 0600IICHNE, |
cucrtemaTtusanus 3Hanuil: "OyHknun"
134 Hroropas koHTpoJIbHAs paboTa 1 1
135 Htoropas koHTpoJIbHAs paboTa 1 1
136 [ToBTOpEHUE, 0000IICHNE, |
cHucTeMaTh3allus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

1

Yucna ¥ BEIYUCIIEHUAS

1.1

OnepupoBaTh MOHATHSAMH: pALMOHAJIBHOE U JEHCTBUTENBHOE YHCIIO,
OOBIKHOBEHHAsI U JIECSITUUHAs APOOb, TPOLIEHTHI

1.2

BoinmonHATe  apudmernyeckue — onepanuMM  C  palUOHAIBHBIMM U
JENCTBUTEIbHBIMU YU CIIAMU

1.3

BoinonHATs npuOIMKEHHBIE BEIYUCICHUS, UCIIONIBb3YS IIPAaBUIIa OKPYTJIEHUS,
JIeNaTh NPUKUIKY U OLICHKY PE3YJIbTATa BBIUNCICHUN

1.4

OnepupoBaTh MOHATUSIMHU: CTENIEHb C IIEJBIM IOKa3aTeJeM, CTaHaapTHas
dbopma 3amucu ACHUCTBUTEIHLHOTO YHCIIA, KOPEHb HATypaJIbHOUW CTEIMEHH;
WCIIOJIh30BaTh MOAXOAAIIYI0 (OPMY 3alKMCH JEHCTBUTEIBHBIX YHUCET IS
pelieHus MPaKTUYECKHUX 3a/1a4 ¥ TIPEICTABICHUS TaHHBIX

1.5

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC M TAaHT€HC MPOU3BOJILHOTO YIIIa;
WCIOJIb30BaTh  3aliCh  MPOM3BOJIBHOTO  yrja  4epe3  oOpaTHbIE
TPUTOHOMETpHUUYECKUE (YHKIINH

ypaBHeHI/Iﬂ 1 HCPAaBCHCTBA

2.1

OnepupoBaTh MOHATUAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, IIENOE,
paluoHaIbHOE, UppalMOHATIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE

2.2

BrinonHaATe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U pellaTh
TPUTOHOMETPHUUECKUE YPaBHEHUS

2.3

BreimonasaTs Hp606p830BaHI/I${ HCJbIX, pallMOHAJIBbHBIX W HPpAllMOHAJIBbHBIX
BLIpa)I(eHI/Iﬁ H peluaTb OCHOBHBLIC THIIbI ICJIbIX, pPAIHOHAJIBHBIX H
HppallMOHAJIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB

24

HpI/IMeHHTL YpaBHCHUA W HCPABCHCTBA JISI PCHICHUA MATCMATUYCCKUX
3ala4 U 3aa4 U3 pa3jIMIHbIX obnacreit HAYyKU U peanLHoﬁ KHU3HHU

2.5

MO,Z[CJ'II/IpOBaTL PCAJIbHBIC CUTyallUM Ha A3BbIKC anre6pLI, COCTaBJIATH
BBIPDAXKCHUSA, YPAaBHCHUSA, HCPABCHCTBA IIO0 YCJIIOBUIO 3aJavu, UCCIICAOBATb
IMOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allllapaTa anre6pLI

OyHKIMH U TpaduKu

3.1

OmnepupoBaTh MOHATUSAMU: (QYHKIMS, COCOOBI 3aaHus (QyHKLINHU, 00JacTh
OTpeNeNieHusT W MHOXKECTBO 3HadeHUH (yHKIMH, Trpaduk QyHKIHH,




B3aMMHO 00paTHbIe (QyHKIIUU

OnepupoBaTh NOHATHAMH: UYETHOCTh W HEYETHOCTh (YHKUUH, HYIH

32 (GyHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMA U1 pELICHUs ypaBHEHUN
34 CrtpouTth U yuTaTh rpaduKu TUHEHHOW (YHKIIMH, KBAAPATUIHON (YHKIIHH,
CTETIeHHON (DYHKITUH C [EJIBIM MTOKa3aTeIeM
Hcnonb3oBate rpaduku  QYHKIUNA IS HUCCICIOBAHUS TIPOIECCOB U
3.5 3aBUCHUMOCTEH IpU pEIIEHUU 337ad M3 JPYrUX Y4eOHBIX MPEAMETOB U
peanbHOM )KU3HH, BBIpaKaTh (POpMyIaMu 3aBHCUMOCTH MEKIY BETMINHAMHU
4 Hauana matemaTnyeckoro aHanmsa
41 OnepupoBaTh TMOHATUSMHU: TIIOCIIEAOBATEILHOCTh, apu(MeTHdecKkas |
' reoMeTpUIecKast POTrpecCuu
49 OnepupoBaTh MNOHATUAMU: OECKOHEUHO YOBIBAOLIAs TIE€OMETPUYECKas
' porpeccus, CyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON TIPOTPECCUH
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CTIOCOOAMH
44 Hcnonb3oBaTh CBOWCTBA TMOCHEAOBATEIBHOCTEW M IMPOTPECCUU IS
' pelIeHus pearbHBIX 33249 IPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEpAI[UU HAJl MHOXKECTBAMH
Hcnonb3oBaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JAjis  ONUCaHUs
5.2 peaIbHBIX IPOLIECCOB U SIBICHUMN, NMPU PEIICHUN 33/1a4 U3 JPYTUX Yy4eOHBIX
MIpeIMETOB
53 OnepupoBaThb  MOHATUSIMHU:  OMpEeNieHue, Teopema,  CJENCTBUE,
JI0Ka3aTeNbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHEro 001ero o0pa3oBaHusi
pe3yJibTara
1 Yucna v BBIYHCICHUS
OnepupoBaTh MOHATHAMH: HATypalbHOE, IEJI0€ YHUCIO; HCIOIb30BaTh
1.1 NPU3HAKK JIETUMOCTH LENbIX YHCEN, Pa3JoXKEHHWE YHCIa Ha MpPOCThIe
MHO>KHUTEINH JUI peleHus 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTENIEHb C PALMOHAIBHBIM MOKa3aTeIeM
13 OnepupoBaTh NOHATHAMM: JIOTapu(M yucia, JeCATUYHbIE U HATypalbHbIE
' norapumMel
2 YpaBHEHUS U HEPABEHCTBA
2.1 [IpumeHsT CBOWCTBA CTEMEHH JUIsI MPeoOpa3oBaHMs  BBIPAKEHUIH,




ONICPpUPOBATH TMOHATHUAMU: TI0OKA3aTCIIbHOC YPABHCHUC HW HCPABCHCTBO,
peuiaTb OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BeimonsaTe mpeoOpa3oBaHUsl BBIPAKEHHUH, COAEPXKALINX JIOTapH(MBI;

2.2 OTIEPHPOBATH TOHATHUAMH: JIOTAPU(PMHUUECKOE YpPaBHEHUE W HEPABEHCTBO;
pemaTh OCHOBHBIE THITHI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB
2.3 Haxoauts perienus npocTefInX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHSATUSIMU: CHUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pElLICHUE;
24 UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUN JJISl pEIICHUs MPAKTUYECKUX
3az1a4
)5 Haxomuts pemenns npoCTeUIMX CUCTEM U COBOKYITHOCTEH PAallMOHAIbHBIX
' ypaBHEHHI U HEPABEHCTB
MonenpoBaTh peajbHblE CUTyallud Ha S3bIKE anreOpbl, COCTaBIATh
2.6 BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA M CHCTEMBI 10 YCJIOBHUIO 3aJa4H,
HCCIIEI0BATh MOCTPOEHHBIE MOJIENH C UCIIOJIb30BAaHUEM anmnapara ajareopsl
3 OyHKIUU U TpaPuKu
OnepupoBaTh MOHATUSAMU: MepUOAUYECKas (QYHKUHUSA, MPOMEKYTKU
31 MOHOTOHHOCTH (DYHKIMH, TOYKH SKCTpeMyMmMa (YyHKUMHU, HauOoJibllee U
' HauMeHblIlee 3HaueHUs (QYHKUMU Ha MPOMEXKYTKE; MCIOJIb30BaTh UX IS
rccneaoBanus QyHKINH, 3aJaHHOU rpaduKkoM
OnepupoBaTh MOHATHAMH: TpadUKH MOKa3aTeIbHOM, JOorapuhMUIECKOU U
3.2 TPUTOHOMETPUYECKUX (PYHKIUH; wu300pakaTh HX HA KOOPAMHATHOU
IIJIOCKOCTH M MCNOJIb30BaTh /ISl PEILICHNS] YPDABHEHU U HEPABEHCTB
33 N3obpaxaTs Ha KOOPAMHATHON TJIOCKOCTH TPaPUKU JTUHEHHBIX YpaBHCHHM
' Y ACTIOJIB30BATh UX /ISl PEIICHUS] CUCTEMBI IMHEWHBIX YPaBHEHUHN
34 Ucnonb3oBath rpaduku QyHKUMNA Ui HUCCIEIOBAaHUS TMPOIECCOB U
' 3aBUCHUMOCTEH U3 APYrUX YUEOHBIX IUCHUIUIMH
4 Havana maTemaTuyeckoro aHanusa
OnepupoBaTh MOHATUSMU: HENPEPBIBHAS (PYHKIIMS, TPOU3BOIHAS (DYHKIIHH;
4.1 UCIOJIb30BaTh F€OMETPUYECKU M (DU3HUECKUN CMBICI MPOU3BOJHOM Ui
pelIeHus 3a1a4y
40 Haxonuth  mpou3BOAHBIE  BJIEMEHTAPHBIX  (YHKIHM,  BBIYUCIATH
' MPOU3BOIHBIE CYMMBI, POU3BEACHUS, YACTHOTO (DYHKIIMIA
Hcnonb3oBath  OPOM3BOAHYIO  JUIs  HUCCIeNOBaHUS  (QYHKIMHM  Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, NPUMEHSATHh PE3YJIbTaThl UCCIEIOBaHUS K
HOCTPOEHHIO IPahuKOB
44 Hcnonb30BaTh MPOU3BOIHYIO JUISI HAXOXKJIEHUS HAWJIY4dLIErO PELIEHUS B
' IPUKIIAJHBIX, B TOM YHCJIE COLMAIIBHO-DKOHOMUYECKHX, 3a1a4ax
A5 OnepupoBaTh MNOHATUSMH: MEpBOOOpa3Has M MHTErpan; IOHUMATh
' reoMeTpUYecKuil 1 (pU3NYECKHl CMBICT HHTETpaja
46 Haxonuthk nmepBooOpa3Hbie 3JIeMEHTApHBIX (QYHKUUN, BBIYUCISATh UHTETPA

o ¢opmyne Herotona — JleiiOauia




4.7

Pemars MNPUKJIAAHBIC 3aa4i, B TOM YUCIIC COLUAJIbBHO-ODKOHOMHWYCCKOI'0 U
(bu3uYIecKoro Xxapakrepa, CpeJIcTBAMU MaTEMaTHYECKOTO aHAIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Koxa
1 Yucna v BIYKCICHUS
Pannonanbuple  uncina. OOBIKHOBEHHBIE W JECSATHYHBIE JApOOM, MPOLEHTHI,
11 OeCKOHEUYHbIE TIepUOANYECKUE IpoOHu. ApudmMeTnyecKkue onepanmuy ¢ paroHaIbHBIMU
' qycliaMu, Ipeo0pa30BaHus YHCIOBBIX BeIpakeHUH. [Ipumenenue npobeii u nporeHToB
JUIS pEeIEHUs MPUKIIAHBIX 33/1a4 U3 Pa3IMYHbIX OTPACIIe 3HAHUN U PEAIbHON KU3HU
JleiicTButenpHble uncia. PaninonanbHble U MppalliOHANIbHBIE YUCiIa. ApupMeTHIeCKHe
1.2 omepanuu ¢ JEHCTBUTENbHBIMU uucCIaMH. [IpuOnmkE€HHbIE BBIYMCICHUS, MpaBUia
OKpPYTJICHUS, MPUKUJIKA U OLIEHKA pe3yabTaTa BIYUCICHUN
Cremnens ¢ 1ienpM nokaszateneMm. CtangapTHas hopMa 3aricy JeHCTBUTEITFHOTO YUCIA.
1.3 Hcnons3oBanmne noaxomsmed GopMbl 3allUCH TEHCTBUTEIBHBIX YHCEN IS PEIICHUS
IIPAKTUYECKUX 3a7a4 U IPEICTABJICHUS JaHHbBIX
14 ApubmMeTnuecknii KOpeHb HaTypaibHOUW cTeneHu. JlelcTBUs ¢ apupMETHYECKUMHU
' KOPHSIMH HATypaJbHOW CTEIICHU
15 CuHyC, KOCHMHYC W TaHI€HC 4YHCIIOBOTO apryMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOIO apryMeHTa
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 TosxecTBa v TOXKAECTBEHHBIEC MPE0OPa30BaAHMS
29 IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX BbIpakeHU. OCHOBHbIE TPUTOHOMETPUUECKUE
' bopmyIIsl
)3 YpaBHeHHME, KOpeHb ypaBHeHHMs. HepaBeHcTBO, pelleHue HepaBeHCTBA. Meron
UHTEPBAJIOB
2.4 | PemieHue nenbx U ApoOHO-PAIMOHAIBHBIX YPAaBHEHHH U HEPAaBEHCTB
2.5 Pemenue nppanvoHalbHBIX ypaBHEHUI 1 HEPABEHCTB
2.6 Peuienne TpuroHoMeTpUYECKUX YpaBHEHUI
57 IIpumeHeHNe ypaBHEHNI U HEPABEHCTB K PEIIEHUI0 MaTeMaTUYECKUX 3aJa4 U 3a/1a4 U3
' pa3nUyHbIX 00JacTel HayKHU U peantbHOM KU3HU
3 OyHKIMH U TpapUKH
31 Oynkius, crnocodbl 3amaHus QyHkuuu. ['paduk Qynkumu. B3aumuHo oOpaTHBIE
' byHKIMN
39 OOGnacte ompeneneHuss M MHOXECTBO 3HaueHMd ¢yHkuumu. Hymu ¢yskuoum.
' [IpoMexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (YHKIMH
3.3 Crenennas GyHKUIUS C HaTypaJbHBIM U ILIE€JIBIM MOKazaTesneM. E€ cBolicTBa u rpaduk.




CpoiicTBa u rpaduK KOPHSI 11-0U CTCTICHH

34

Tpuronomerpudeckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKUX (QYHKIUI
YHCIIOBOTO apryMeHTa

Hauana marematnueckoro aHaiusa

4.1

IlocnemoBaTenbHOCTH, CIOCOOBI 3afaHMs  IIOCICAOBATEILHOCTEH. MOHOTOHHEIE
IOCJICA0OBATECIILHOCTH

4.2

Apudmernueckass W TEOMETpUYECKas MPOTpPecCHd. becKoHeYHO  yOBIBaromas
reomeTpuueckas mnporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH TIeOMETPUUYECKOM
nporpeccur. Dopmyna CIOXKHBIX TPOLEHTOB. VICIONIB30BaHUE MPOTPECCUU ISt
pelIeHHs pealTbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa

MHoxecTBa 1 JoruKa

5.1

MHuoxecTBO, omepanuu Hajx MHOXecTBamH. Jlmarpammbl Oiinepa — Benna.
[IpumeHeHre TEOPETUKO-MHOKECTBEHHOTO —ammapara Uil ONHCaHUS PeabHBIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33724 U3 APYTUX yU4eOHBIX TPEAMETOB

5.2

Omnpenesnenue, Teopema, CIeICTBHE, T0Ka3aTEIbCTBO

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

Yyicia ¥ BEIYUCIIEHUS

1.1

HaTypanLHHe n OCJIbIC YKClia. HpI/ISHaKI/I JCIINMOCTH LCIIbIX YHUCEI

1.2

CreneHb ¢ paniMoHaIbHBIM MOKa3aresneM. CBOWCTBA CTEIICHU

1.3

Jlorapudm uyucna. Jlecatnynbie U HaTypaibHbIE JOrapudMbl

2

VYpaBHEeHHS 1 HEPABEHCTBA

2.1

[IpeoOpa3oBanue BbIpaKEHUH, coAepKalIUX JTOorapu(mbl

2.2

Hp606pa3OBaHI/IC BBIpaH(CHHﬁ, CoZACpKAIUX CTCIICHU C pallMOHAJIBHBIM I10Ka3aTCJIeM

2.3

[Ipumepbl TPUTOHOMETPUYECKHX HEPABEHCTB

24

IToka3aTensHbIC YpaBHCHU U HEPABCHCTBA

2.5

Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA

2.6

Cucremsl JINHENHHBIX YpaBHEHUH. PellleHne npuKkIaaHbIX 3a1a4 ¢ IOMOLIBIO CUCTEMBI
JIMHEWHBIX YpaBHEHUN

2.7

Cucremsnl u COBOKYITHOCTHU pallMOHAJIBHBIX ypaBHeHPIfI 1 HECPABCHCTB

2.8

HpI/IMeHeHI/IC ypaBHeHHfI, CUCTEM U HCPABCHCTB K PCIICHHUIO MATCMATUYCCKUX 3a1a4
" 3a/1a4 U3 Pa3JINYHBIX obOnacreit HAYyKHU U peanLHoﬁ KHU3HHU

OyHKIMH U TpaduKH

3.1

Oyukius. Ilepuoguueckue ¢yHkuuu. IIpoMexyTKu MOHOTOHHOCTH (YHKIUH.
MakcuMymbl M MHHUMYMBI (yHKiuu. HauOonbllnee u HauMeHbIllee 3HauEHHUE
(GYHKLIMU Ha TPOMEXYTKE




3.2 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.3 [Toxa3zaTtenpHas u norapudmuyeckas GyHKINUN, UX CBOWCTBA U TPaPUKH
34 Hcnons3oBanue rpagukoB (GyHKIUH 11 pelIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM
Hcnonws3oBanne rpadukoB GyHKIMMA AJIs1 UCCIEIOBAHUS POIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBIE BO3HUKAIOT TPH PEUICHWH 3a/Ja4 U3 JPYruX y4eOHBIX MPEIMETOB H
peanbHOM KU3HU
4 Hauana matemaTnyeckoro aHanusa
4.1 HenpepwiBabie (yHKITMH. MeTo 1 HHTEPBAJIOB JIJIsl PEIICHHS] HCPABEHCTB
4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM
43 [IpousBonHble 3reMeHTapHbIX (QYHKUMA. DOpMynbl HAXOXKICHHUS IMPOU3BOJIHOM
' CYMMBI, IPOU3BEJCHMS U YACTHOTO (DYHKIUI
[IpumeHeHne NpPOU3BOAHON K UCCIEeNOBaHUIO (QYHKIMM Ha MOHOTOHHOCTH H
4.4 skcTpeMyMbl. HaxosxeHne HauOosblIero U HauMEHBIIETo0 3HA4eHHUs (QYHKUHUU Ha
OTpe3Ke
[IpumeHeHre MPOU3BOAHON ISl HAXOXKJIEHUS! HAWIYYIIET0 PELIeHHs] B MPUKIAAHBIX
4.5 3ajavyax, JUIsl ONpENENeHHs CKOPOCTH IIpolecca, 3aJaHHOro GopMynoill uian
rpaduxkom
4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX
47 HHuterpain, ero reoMeTpudeckuii U GU3MUECKU CMBICI. BhruncieHue mHTErpaia mo

dhopmyne Hetorona — JleitOanma




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

Kon
NpoBepPsiEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne MeromaMu JOKa3aTeNbCTB, AJITOPUTMAMH pEIICHHS 3a/1ad;
yMeHHE (OpPMYJIUPOBATH M ONEPUPOBATh IOHATUSAMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIJCTBUE, CBOWCTBO, TPHU3HAK, JOKAa3aTeiIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIUpPOBAThH
oOpaTHO€ M MPOTUBOIOJOXKHOE YTBEP)KJIECHUE, NMPUBOAUTH HPUMEPHl U
KOHTPHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHIAYKIUH,
IMPOBOANTE AOKA3ATCIBHBIC PACCYXICHUS ITPHU PCUHICHUHN 3a1a4, OLICHNBATh
JIOTHUYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEpPHUpPOBATH
MOHATUAMU: MHOXECTBO, IMOAMHOKCCTBO, OII€palluh HaJd MHOXCECTBAMU,
YMEHHE WCIOJb30BaTh TEOPETUKO-MHOKECTBCHHBIN  ammapar — Juis
OTIMCaHMsI PEATHbHBIX MPOIIECCOB M SIBJICHUH W TPU PEIICHUH 33]ad, B TOM
qHCcIIe U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHATHSIMHU:
rpad, cB3HBIN rpad, 1epeBo, MUK, Tpad Ha MIIOCKOCTH; YMEHHE 3aaBaTh
¥ OIMMCHIBAThH TPadbl Pa3IMYHBIMUA CHIOCO0AMH; HCIIOJIL30BaTh rpadbl mpH

PEIICHUH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE 4YHCIIO, LEJIOE 4YHCIIO,
CTEIEHb C LIeJIbIM [10Ka3aTesleM, KOPEeHb HaTypaJbHON CTENEHHU, CTEIEHb C
paLlMOHATIBHBIM ITOKa3aTelleM, CTENEeHb C JeHCTBUTENBHBIM IOKa3aTeNeM,
JgorapupM Uucla, CHHYC, KOCHHYC W TaHIEHC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAJIBHOE YHCIIO, UPPALUOHAIBHOE YHCIO,
MHOXECTBA HATypaJbHBIX, IEJbIX, pAlMOHAIbHBIX, JACHCTBUTEIbHBIX
YHCcell; YMEHHE UCII0JIb30BaTh IPU3HAKU JICIMMOCTH, HAUMEHBIINH O0Inii
JIeTUTEeNh W HauMeHbllee oflee KpaTHoe, airoput™ EBkimupa npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUHCJIEHUS; YMEHHE BBITIOJHSATH BEIUMCIIEHUE 3HAUCHUH U peoOpa3oBaHMs
BBIPQKEHUI CO CTemeHsMH U Jorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHANBHBIX  BBIP@KEHUI; yMEHHE  ONEepUpOBaTh  MOHATHUAMHU:

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




nporpeccus, OECKOHEYHO YOBIBaIOIIas TI'E€OMETpUYECKasi IPOTpPecCcus;
YMEHME 3a/aBaTh IIOCJIEOBATEIbHOCTH, B TOM YHUCIE C IIOMOLIBIO
PEKyppEHTHBIX (HOPMYJ; YMEHHE ONEPUPOBATH MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMILIEKCHBIE 4YHCJA, MOJYlIb M apryMEHT
KOMIUIEKCHOTO  4Hcha,  (QopMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reoMmeTpuyeckas, TpPUTOHOMETpUYECKass U ainredOpanyeckas), YMETh
IPOU3BOJIUTh ApU(PMETHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI UCIIOJIB30BAHMS KOMIUIEKCHBIX YHMCENl; OIEPUPOBATh
NOHATHSAMM:  MaTpuua 2X2  wu  3x3, onpenenuTenb  MaTpULBbL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHAMH: PpPalMOHAIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeabHble, CTENEHHBIE, JIOTApU(PMUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUST M HEPABEHCTBA, MX CHUCTEMBI, YMEHHE OIEPHPOBATH
MOHATUSMH: TOXIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMa YPABHEHUNW U HEPABEHCTB, PaBHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C MOMOIIBIO pa3IMYHBIX NPUEMOB; pELIATH
YpaBHEHUs, HEPAaBEHCTBA W CHCTEMBl C [apaMeTpOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JI1 PEIICHUS MAaTeMaTH4YEeCKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKLIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OrPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GyHKIMH, SKCTpeMyM (QYHKLIHU, HauOoJiblllee M HAaWMEHbIIEEe 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIIMS, aCUMOTOTHI rpaduka
(GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIMH, T€OMETPUUYECKUI U
(du3nueckuif CMBICT TPOU3BOAHOM, IEpPBOOOpa3Has, OIpeIeIEHHbIN
UHTETpall; YMEHHE HAXOAWTh AaCHUMNTOTHI rpaduka (YHKIUH; yMEHHE
BBIUUCIISATh  MPOM3BOJHBIE  CYMMBI, MPOU3BEICHHS, YacCTHOIO U
KOMITO3UIIMH (DYHKIMI, HAXOIAUTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyHKIMHM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (PYHKIIMIA;
YMEHHME HCIIOJIb30BaTh MPOU3BOJAHYIO JUISI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME W HAUMEHbIIHE 3HAa4eHUs (QYHKIMHA; CTPOUTH
rpaduky MHOTOYJIEHOB C HMCIOJB30BaHHWEM ammapara MaTeMaTHUYeCKOTO
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIYYIIEero
peuleHuss B MPUKIAIHBIX, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKUX U

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




HUHTCTpalia; IMPUBOAWUTL HNPUMCPbBI MATCMATUYCCKOrO MOACIHMPOBAHUA C

noMoIsio quddepeHInaIbHbpIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs GyHKIUS,
KOMNO3UIUsl (pyHKIMIA, JMHEWHas QYHKIUS, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTerneHHas (QYHKOUS, TPUTOHOMETPUYECKHE
GbyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TOKa3aTelbHAs |
norapupmuueckas (GyHKIUU; yMEHHE CTPOUTh TpapuKH H3Y4EHHBIX
GyHKUIMH,  BBINONHATH  mpeoOpa3oBaHuss  rpaduKoB  (QYHKIIHIA,
WCTIONH30BaTh TPapUKH ISl M3YYEHHS TPOIECCOB M 3aBHCUMOCTEH, MpH
pelIeHny 3a1ad U3 APYruX YYeOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXIy BEITHYHHAMU,
HCII0JIb30BaTh CBOMCTBA U IpauKu (YHKUMN Ui pelleHUs ypaBHEHUH,
HEpaBEHCTB M 3ajJa4 C IapaMeTpaMu; H300pakaTh Ha KOOPIAMHATHOW

IIJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIE Ha
MPOIICHTHI, JIOJIM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIyT, HAJIOTH, 33a4d U3 OOJACTH YIpaBJICHUS JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBbl IO YCJIOBMIO 3aJ[aud, HUCCIEJO0BaTh IOJIY4YEHHOE pEeUIeHUEe U
OIICHUBATh MPaBIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIHPOBATH
pealibHbIE CUTYallud Ha S3bIKE MAaTEMaTHKH; COCTABJISITH BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33[]a4l, UCCIIEeI0BATh
NOCTPOCHHbIE ~ MOJENM C  HCHOJb30BAaHUEM  ammapara  airedpsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue onepupoBaTh MOHATHSMH: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJIbllIee U HaUMEHbIlIee 3HAYEHUS, pa3Max, AUCIEPCHs, CTaHIAPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MPEAICTABICHHYIO B TabIUIaX, HA AUarpaMMax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHHI; MPEICTABIIThH
uHGOPMAIIMI0O ¢ TOMONIIBI0 TabMUI] ¥ JAuWarpaMM; HcCClIeAoBaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpadUUYeCKH UCCIEA0BATh COBMECTHBIE

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

YMeHue OmnepupoBaTh IOHATUAMH: CIy4YaWHBIA OIBIT U CllydalHOeE

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




BEPOATHOCTh C MCIOJB30BAaHUEM TPaPUUECKUX METO/J0B; TNPUMEHSTh
(GopMyNBl CIOKEHHUS M YMHOXEHHUS BEpOSATHOCTEH, (GopMyny mMoiHOM
BepoATHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (HAKTHI M (HOPMYIIHIL;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHI; YMEHHE OINEpUPOBATH
NOHATUSIMH:  CITydaiiHas BEJNMYMHA, pPACIpeleiieHHe BEpPOSITHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAApTHOE OTKIOHEHHUE
CIIyYailHOH  BEJNWYMHBI, (QYHKIUU  paACTpeieieHHs] W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJIBHOTO PACIpEeICHUH; YMEHUE
WCIIOJIh30BaTh CBOWCTBA M3YYEHHBIX PACIPEICICHUN IS PEIICHUs 3a7ay;
3HaKOMCTBO C MOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIC/IOBaHUI; yMEHWE TIPUBOJIUTH TPHUMEPHI TIPOSIBIICHHUS 3aKOHA
OONBIINX YHCENT B TPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUAX;, YMEHHE
OTIEPHPOBATH MOHATUSMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (aKThl U PACCY)KACHUS UIS pEIIeHUs 3a7ad; OICHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHH; COCTABISATH BEPOSTHOCTHYIO MOJETh U

HWHTEPIPETUPOBATH MOJTYUCHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHATHUSAMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IIOCKUHA yroJl, IBYrpaHHbIN
yroJ, TPpEXTPaHHBIM YTroj, CKpeluBaroluecs npsMble, NapauieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HpSMbIMU,
yroil MeXAy MpsSMONH M IJIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMU,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSHHE MEXAy HPSIMBIMU,
paccTosiHUE MEXJy IJIOCKOCTSMM; YMEHHUE HCIOJIb30BaTh MPU pPEUICHUH
3a/a4 U3y4deHHbIe (DAKThl U TEOpEeMbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTh MaTeMaTUYECKUE
MOJIETM C TIOMOIIBIO TEOMETPUYECKHX NOHSATUA U BEJIWYUH, pPElIaTh

CBsA3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a4n
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YMeHue onepupoBaTh MOHATUAMMU: IUIOMIAAL (UIYpbl, 00BEM (QUIYpBHI,
MHOTOI'PaHHMK, MPAaBUJIbHBI MHOTOI'pDAaHHHUK, CEUYE€HHE MHOTOTPAaHHHKA,
Ky0, mnapauienenune], Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], UWIMHIpP, KOHYyC, wmap, cdepa, miomans chepbl, MI0maIb
MOBEPXHOCTH NHPAMUbI, MPHU3MBI, KOHyca, IMJIMHApA, 00BEM KyOa,
IOpSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMHIbl, MPU3MbI, LHWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napaiieJIbHbIC OCH HWJIM OCHOBAHUIO, CCUYCHHUC IIapa, IIJIOCKOCTb,




Kacaromasicsi cdeppl, MWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (UTYPbl U TOBEPXHOCTH
BpALLEHHUsA, UX CEUYCHHUs], B TOM YHUCIIE C IIOMOILUBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(bopMynHpOBaTh OIMpeaeSICHHs] U3y4aeMbIX (HUTyp, BBIIBUTaTh TUTIOTE3bI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (Uryp, 0OOCHOBHIBATH HIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOAUTH KiIaccu(uKkanuioo ¢uryp 1o
pa3IUYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIOTNOJIHUTEIbHBIE

MMOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSMH: JIBIDKEHHE B IPOCTPAHCTBE,
napajyieIbHbI TIepeHOC, CUMMETPHUSI Ha TUIOCKOCTH M B TMPOCTPAHCTBE,
MOBOpPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIE W TMOAOOHBIE (UTYPHI, B TOM YHCJE B TIPUPOJIE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIB30BaTh T€OMETPHIECKHE OTHOIICHHUS TTPH
pelIeHny 3aad; HaXOJWUTh TEOMETPHUYECKHE BEIMYMHBI (JIIMHA, YTOI,
Io1aab, 00bEM) MpPU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pPEaJbHOM JKU3HHM, YMEHHE BBIYHMCIATH T'€OMETPUUYECKUE BETMYHHBI
(nmuHa, yrom, miomanas, OOBEM, IUIOMIAIL TOBEPXHOCTH), HCIIOJB3YS
M3y4YeHHbIe (OPMYyNbl M METOJbl, B TOM YHCIIE: IUIOAAb MOBEPXHOCTU
MUpaMUbl, MPU3MBI, KOHyCa, IWJIMHApA, IUomanab cdepbl; 00béM Kyoa,
MPSIMOYTOJILHOTO  MapaJuleenumneaa, MNUPaMUbl, TPU3MBbIL, IHIUHJpPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOI0OHBIX (PUTYD
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VYmenune OIICPHUPOBATL NIOHATHUAMH: HNPAMOYIrOJibHad CUCTCMa KOOPAWHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECACHUC, YI'OJ MCKAY
BCKTOpaMHU; YMCHUC HCIIOJIB30BATb BCKTOpHHﬁ u KOOp,I[I/IHaTHHﬁ MECTO

UL pECIICHUA TC€OMETPUYCCKUX 3a1a4 U 3aJla4 JPYTIuxX y‘le6HLIX npeaMcETOB
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YMeHne BBIOMPATh OAXO/ISIIHA METOJI ISl PEIISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B H3YYEHUH MPUPOTHBIX M OOIIECTBEHHBIX
MPOILIECCOB U SBJIICHHWH; YMEHUE pPAclO3HaBaTh IMPOSBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHI MAaTEMATHUECKUX

OTKPBITUMA POCCUICKON U MUPOBOU MaTeMAaTHUYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 Yucia ¥ BEIYUCICHHS
1.1 Harypanbhbie 1 1esbie uncia. [I[pu3sHaku IeTMMOCTH IEIBIX YHUCEN
12 Panmonaneapie  uncina. OOBIKHOBEHHBIE UM JISCATHYHBIC JpPOOH, TIPOICHTEI,
' OECKOHEUYHBIC MTEPHOIMICCKHUE JPOOH
13 Apudmernueckuil KOpeHb HaTypaJbHOU cTeneHu. JeHcTBUs ¢ apupMETHUECKUMHU
' KOPHSIMH HATYPaITbHOU CTETICHH
14 Crenens c 1enbM nokaszaresieM. CTeneHb ¢ palMoHaIbHBIM noka3areneM. CBoiicTBa
' CTCTICHH
L5 CHHyC, KOCHHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHTECHC YHCJIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJbHbBIE JOTapHUPMBbI
JlelictButenbHble  4Hucia. Apudmerndeckue omepanud ¢ JCHCTBUTEITbHBIMU
1.7 yucnamu. [IpubnuxEHHbIC BHIYUCIEHUS, TPABUIa OKPYIJIEHUS, IPUKHUJIKA U OIIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 IIpeo6pa3oBanue BHIPpaKEHUI
1.9 KommuiekcHbie uncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIOHATbHBIE YPaBHEHHS
2.2 HppauuoHaibHbIE YPaBHEHHS
2.3 TpuroHoMeTpUUYECKUE YPaBHEHUS
24 [TokazarenbHbie U JIOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTteMbl 1 COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia CUCTeMbl JTMHEWHBIX ypaBHEHUH. OnpeenuTeNb MaTPHIIbI
3 OyHKIMH U TpaduKH




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

> ¢ynkuuu. Yérneie n Heuétneie Gpynkuuu. Ileproaunueckue GpyHkuuu
OOnacte ompesneneHUss W MHOXKECTBO 3HadeHWd ¢yHKiuuu. Hymum ¢yHKOuu.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKOHH. HamOonpimee ¥ HauMEHbIIEe 3HAYCHHE
(GYHKIMHU Ha TPOMEXKYTKE
13 CreneHHast (QYHKIUS C HATYpajdbHBIM M LENbIM MOKa3areneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpauK KOPHS 1-0Oi CTETIEHU
3.4 TpuroHomerpuueckue GyHKIIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS MTOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyiia CI0XKHBIX MPOIIEHTOB
4 Hauana MaTeMaTHueCKOTro aHaIn3a
4.1 [IpousBonnas ¢pynkuun. [IponsBoaHbIE 3€MEHTAPHBIX PYHKINN
[IpuMeHeHre TPOU3BOAHOM K UCCICNOBAaHWIO (DYHKIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHune HauOoJIbIIEro M HAUMEHbBILEro 3Ha4eHUs (QYHKIUM Ha
OTpe3Ke
4.3 ITepBoobpasnas. Muterpan
5 MHoecTBa U JIOTHKA
5.1 MHoOKecTBO, 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 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpalCHUS
7.5 KoopauHaTsl 1 BEKTOPBI
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