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HOACHUTEJIBHAS 3AIINCKA

VYueOHblil Kypc «Anredpa W Havalla MAaTEeMAaTUYECKOTO aHaIN3ay SIBISETCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroll CTOpOHBI, PopMHUpPYET
JIOTUYECKOE U aOCTPAaKTHOE MBIIUICHHE O0Y4YaIOIIUXCS HAa YPOBHE, HEOOXOIUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM HayKkd, KOTopas (GopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBECHHOM KU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IM(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIIUAMH aireOpbl M MaTeMaTUYeCKOro aHalin3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yueObHOro Kypca «Anrebpa ¥ Hayalla MaTeMaTHYE€CKOTO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  NpPUMEPAMU
MaT€MAaTHYECKUX 3aKOHOMEPHOCTE B TMPUPOAE, HAyKE U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
dbopMHUpOBaHUIO HAYYHOTO MHUPOBO33PCHHS, TaK W 4epe3 crnenuduky ydeOHOM
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtommkm oOydeHus anredpe W HadajaM MaTeMaTHYeCKOTo
aHaJu3a JIKUT JIEITeIIbHOCTHBIA MPUHIIUI 00YYEHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BbluucieHus», «OyHkuuu u rpadukuy, «YpaBHeHUs U HepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiauza», «MHoXecTBa U JIOTMKa». Bce OCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIMIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBII
yUeOHBIA KypC SBISIETCA WMHTETPATUBHBIM, TIOCKOJNBKY O0ObequHsIeT B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oosee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUs] CaMOCTOSTEIBHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aaud, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIYUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHUS, pa0dOTaTh C MaTeMaTHYCCKUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUIECKUE 3aJaud W OIepaluu: JAelIEHHEe HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociienqoBaTenIbHOMY pPACIIMPEHHIO Kpyra HCHOJIb3YEMbIX YHCEN H
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETH3alHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBa» peaIM3yeTcss Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOy4aromyecs OBJAJACBAIOT PA3JWYHBIMH METOJAMHU  PELICHHS
palMoOHANbHBIX, HPPAIMOHANIBHBIX, IOKAa3aTeNbHbIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMH ¢ TIOMOIIBIO MPOU3BOJHOM, NPU PEUICHUH MPUKIATHBIX



3a/1a4y M 3a7a4 Ha HaXOXKJEHUE HAauOOJbIIMX U HAUMEHBIIUX 3HAYCHUN (yHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX CTerneHu W Jorapudmsl. brarogaps u3ydeHHIO anredpanyecKkoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHud, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJIE PAaBEHCTB W HEpPaBEHCTB. AjredOpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToArYecKass JUHUSA «DyHKUMH H  TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI JJIs pelieHus 3a1ad U3 APYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCUMOCTH MEXKIY
pa3TUYHBIMUA BEJIMYMHAMH, MCCIEIOBaTh IOJyYEHHbIE (PYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET ~Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaT€MaTHUYECKHUX, TaK U IMPUKIATHBIX 3a]ad,
JOCTYIHBIX OOYYaromIMMCs, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHalM3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-IOTMYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJEC pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXECTBA U JIOTUKA» BKIIOYACT B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MaTeMaTUKu HW €€ TPWIOKEHUM, OHU CBS3BIBAIOT pa3HbIe MaTEeMaTUYECKHUE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU W MCMOJIb30BaTh €ro JUIsl BBIPAXKEHUSI CBOMX MBICIICH.
JpyruM BaXKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJeIyeT MpPHU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
oOy4aromuxcs, MOo3BOJIIET UM CTPOUTHh CBOM PACCYKJEHUSI HA OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIoCcOOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJENe pealbHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaAMMBI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIMPOKO HCHOJB3YeTCs IS pelleHus] MPUKIAaTHbIX 3aaad. [lpu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  MIPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEUICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncina. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, TMPOIICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckre  omnepanuu ¢ JEUCTBUTEIBHBIMU  4YHCiIamMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIied GopMbl 3aMUCH JEHCTBUTEIIBHBIX YUCEIT IS PEIICHUS MPAKTUIECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

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

Jlorapudm umcna. CpoiictBa norapudma. JlecsiTuuHble W HaTypajbHBIC
Jorapu@mel.

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

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHUS W YpaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(ppunmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanue BEIPAXKEHHM, COACPIKAITUX JTOTAPUPMBI.

Jlorapudmudeckue YpaBHEHUS. OcHOBHbIE METO/bI peuieHus
norapu@MUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM IMHENMHBIX YypaBHEHHH. Marpuma CUCTEMBbl JIMHEHHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIMYHbIX oOjacTeil HayKu M peabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiiee 1 HauMeHbllee 3Ha4eHUsI PYHKIIUU Ha TIPOMEXK YTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYPaJbHBIM [TOKA3aTEIIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B peajibHbIX IMIpPOLIECCaX U SIBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
IIOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MaTeMaTHYECKOrO aHajlu3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPELICHHUS HEpaBeHCTB. lIpuMeHeHHe CBOWCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOT'O U KOMITO3UIIMK (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOospmmii ol nenurens (nanee — HOJl) m HamMmeHslee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pa’keHre KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCHWIIbHBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHeHnne  ypaBHEHMH, CUCTEM UM HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peajabHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3a7Ja4 U3 APYrHuX y4eOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NpPOU3BOAHON [JI1 HAaXOXKAEHUS HAWJIY4Ilero pELICHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTpuueckui CMBICJI WHTETpaJA. Brruucinenue
ornpenenéHHoro uurerpana no gopmyne Hotorona-JlelOnuna.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEAIbHBIX TPOIECCOB C TOMOUIBI0  au(depeHITnaIbHBIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOTro BOCIIUTAHMS

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkJaHCKoro oOiiecTBa (BbIOOPHI, OMPOCHI W JIPyroe), yMeHue
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUUCKON MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMaTHYeCcKue 3HaHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpUIaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HANPaBJI€HHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEeMAaTHYEeCKUX 3HAHUM IS pelieHus 3agad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIICCTBIISAITh TMPOEKTHYH) M HCCIIEIOBATEIbCKYIO AEATEIbHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIHPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATENIbHBIC, CAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS H BHIBOIBI,

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

HCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OPOBENEHHOTO  HAOIOJEHUs, HCCIEIOBaHUS, OLEHUBATh  JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs PEIICHUS 3a/1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIIEHHUsSA, SCHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
mpoOJieMbl, pelraeMoi 3aJadd, BBICKA3bIBaTh HJCH, HAICJICHHBIE Ha IIOHCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
yu€TOM MMEIOLINXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yIbTAaTOB, BIAIETh
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaWJCHHBIX OIMNOOK, BBISIBICHHBIX TPYAHOCTCH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTY)KCHUS WM HEJAOCTH)KECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHONW M WHIUBUIYaIBHON
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOU JECUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kiaacceoOydJaromiuiicss MOTYYUT CIEAYIOIINE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a»:

Ymncsia v BBIYMCTICHHS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKkas JApoOb, MPOLEHThl, HPPAUUOHATBHOE YHUCJIO, MHOXKECTBA
pallMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHUCTBUTEIBLHOTO YHCIA;

OPUMEHATh JIpOoOM W MPOUEHTHl MJi1 pPEHICHUs NPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MIPUMEHSITH NPUOTNKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTICHUS, IPUKUIKY U
OILICHKY pPe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCII0JIb30BaTh MOAXOASAILYI0 (JOPMY 3aIIUCU IEUCTBUTENbHBIX YUCEI JIsl pEeLICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uucaa, AECATUUYHBIE U
HaTypajbHbIE JTOrapu(MbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

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

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHSTHSIMHU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH TMOHSATUAMH: MHOTOYJIEH OT OJHOW IEepPEMEHHOI,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHAThH
JIeJICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTh TOHATUSIMH: CHCTeMa JIMHEHWHBIX YpaBHEHUH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIMPOBATh PEATBHBIC CUTYAIlMU C MOMOIIBIO CUCTEMBbI JIMHEUHBIX YPAaBHEHU,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATH IPEOOPA30BAHMS UNCIIOBBIX BBIPAKEHUH, COAEpKAILUX CTEIIEHHU C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WM OCYIIECTBIIAA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEPUPOBATH MOHATUAMU: (PYHKIIHS, CTIOCOOBI 3aaHus (PYHKIINH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHWH (PYHKINU, HYIU QYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CcBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHas (QYHKIMs C HaTypalbHBIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokaszaTeneM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHUM;

CBOOO/IHO OMEpUPOBATh MOHATUSMU: TPUTOHOMETpPUYECKAss OKPYKHOCTb,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OpPMyJIaMU 3aBUCHUMOCTH MEK/y BETUUHMHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTAaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUS MATEMATHYECKOTO AaHajau3a KakK aHalau3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (PYHKIUH AJIA pelIeHus 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

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

UCIIOJIb30BaTh T€OMETPUUYECKUN W (U3MUECKUI CMBICT MPOU3BOAHOM IS
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 U3 APYTHX yUeOHBIX IPEAMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K xoniy o0yuenuss B11 kjacceoOydaromuics TMONMYYUT CIETYIOIINE
NpEeIMETHBIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM padodeil mporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uenbix yucen, HOJl 1 HOK HaTypanbHbIX 4HCen sl PEIICHUs 3a/lay, IPUMEHSTh
anroput™ EBKinna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOOIHO ONEpPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHSITUSIMU: HPpAlMOHANIbHBIC, TMOKa3aTeIbHbIE U
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEOOXOAUMble  (QOPMYJIBI  JUIsl  PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMMHOCTEW pallMOHAIIbHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpaduuecKrue METOIbI JJIsl PEIICHHS] YpaBHEHUN W HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIDAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH NOJTYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATUAMHU: TpapuKU TPUTOHOMETPUUCCKHUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HAXOJIUTh HanOOJIbIIICE ¥ HAMMEHBIIICEe 3HAUCHUS (DYHKIIMN HEIPEPHIBHOW Ha
OTPE3KE;

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLUUAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OmpeAeICHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIou Wiu
rpauKoMm;



CBOOOJHO ONEpPUPOBaTH MOHATUSAMH: TNEPBOOOpaA3Has, ONpPEaEIEHHBIM
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TMPEICTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUHA Ha IPUMEPE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaI/IMeHOBaHHepa3IleJIOB u
TEMIIPpOrpaMMBbI

KoaunyecTtBouacoB

Bcero KonTpoabHbIepadoThI

IIpakTnyecknepadoThI

DJIeKTPOHHbIE

(uu¢pposrIe)
o0pa3oBaTe/bHbIEpeCypPChl

MHO0%€eCTBO NEUCTBUTENBHBIX
guces. MHOTO4JIEHBI.
PanvoHnaneHbIE ypaBHEHUS U
HEpaBEHCTBA.
CHcTeMBIUTMHEWHBIXYPABHEHU I

24 1

Oynkuuu u rpapuku. CreneHHas
(GYHKIMS C LIETBIM [TOKa3aTeleM

12 1

ApubmMernueckuii KOpeHb N-0it
CTETeHH.
HppaunonanbHbleypaBHEHHUS

15 1

[TokazarenpHasGyHKIIHS.
[Toxa3aTenpHBICypaBHEHUS

10 1

JlorapudmudaeckashyHKIIHS.
JlorapugmuueckueypaBHEHUS

18 1

TpI/IrO HOMCTPUYCCKUCBBIPAKCHHA
" YpaBHCHUS

22 1

[TocnenoBarensHOCTH U
Mporpeccuu

10 1

HenpepriBHBIEDYHKITHH.
[IpownsBoaHas

20 1

[ToBTOpenue, 06061IeHNE,
CHUCTEMaTH3aIlMI3HAHUI




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

136

10




11 KVIACC

KoauuecTtBouacoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMepa3aeoB U
n/n TEMIPOrpaMMbl Bcero KourpoJbHbiepatorsl | IIpakTuuecKkuepadoThl (wnpposeIe)
o0pa3oBaTeIbHbIEPECYPCHI
1 UccnenoBanue q)yHKum:”I c 99 1
TTOMOIITBIO TTPOU3BOTHOM
2 [TepBooOpa3Hasi U MHTET AT 12 1
I'paduku TPUTOHOMETPHUUECKUX
3 ¢bynknuit. TpuroHoMeTpruecKue 14 1
HEPaBCHCTBA
Hppanmonansusle,
4 MOKa3aTeIbHbIC U 24 1
norapu(pMUIECKue HEPaBEeHCTBA
KommnekcHpieunca 10
HarypanbsHbie u niensieuncia 10
CucTeMbl palMoOHAIbHBIX,
7 MppaIOHAIBHBIX 12 1
MOKa3aTeIbHBIX U
norapu(MUYECKUX ypaBHEHUH
8 3anauyu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, o6o6meHj/Ie, 16 5
cucTeMaTH3alMsI3HAHU I
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
I[MTPOI'PAMME










MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

KoanposepsiemoropesyJjibrara

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMBbI CPeTHEro
00111ero 00pa3oBaHusA

Yucna ¥ BEIYUCIIEHUS

1.1

OnepupoBaTh MOHSITUSAMU: panMoHaIbHOE u
JNEHCTBUTEIILHOE YHCIO, OOBIKHOBEHHAs MU JeCITUYHAS
Jpo0Ob, MPOLIEHTHI

1.2

BrimonuaTe apudmeTnyecKue omepanuu c
palOHAIBHBIMH U IEUCTBUTEIIBHBIMHA YHCIaMHU

1.3

Brimonaare HpI/I6J'II/I)KéHHI)Ie BBIYUCIICHUA, HUCIIOJb3YyA
IpaBujla OKPYIJIE€HUs, [J€JIaTb MPUKUAKY U OLEHKY
pe3yJbTaTa BHIYMCICHUN

1.4

OnepupoBaTh NOHITUAMHU: CTETIEHD C IEJIBIM MOKA3aTEeNIEM,
cTaHgapTtHas ¢opMa 3amucu JeHCTBUTEIBHOTO YHCIA,
KOPEHb HaTypalbHOMI CTEIICHH; UCIIOJIb30BaTh
HOAXOJAIIYI0 (OpMY 3alUCU EHCTBUTENBHBIX YHCEN s
pelIeHNs MPaKTUYECKUX 3a7]au U MPEICTaBICHUS JaHHbBIX

1.5

OnepupoBaTh MOHATUSMU: CHHYC, KOCHHYC U TaHTEHC
IPOU3BOJIBLHOTO yria; UCII0JIb30BATh 3aInch
POU3BOJIBLHOTO yria yepes oOpatTHbIe
TPUTOHOMETpHUUECKUE (YHKIIHH

VYpaBHEeHHS 1 HEPaBEHCTBA

2.1

OHepI/IpOBaTL IIOHATHUAMMU: TOXACCTBO, YpaBHCHHC,
HCPAaBCHCTBO, MCJIOC, PAIUOHAIIBHOC, HPpAHOHAJIBHOC
YpaBHCHHC, HCPABCHCTBO, TPUT'OHOMETPHUICCKOC
YpaBHCHHC

2.2

BoeimmonHATe  mpeoOpa3zoBaHUs ~— TPUTOHOMETPUYECKUX
BBIPQ)XEHUI U peraTb TPUTOHOMETPUYECKUEe YPaBHEHUS

2.3

BrInoaHaTh HpeO6pa3OBaHI/I$I HEJIbIX, PpallUOHAJIBHBIX U
HppanuOHAJIbHBIX BLIpa)KeHI/Iﬁ 1 peliaTb OCHOBHBIC THUIIbI
HCJIbIX, PAlIMOHAJIBHBIX U HUPpPALUOHAIBHBIX ypaBHeHI/Iﬁ n
HCPAaBCHCTB

2.4

[IpuMeHsATh ypaBHEHHMs W HEpaBEHCTBA ISl pEIICHUs
MaTeMaTHYeCKUX 3a7lad M 3aJa4 U3 pa3sInyHbIX oOnacteit
HAYKU ¥ peabHON )XKU3HU




MojenupoBaTh peanbHbIC CUTYalldd Ha S3bIKE anreOphl,
COCTaBJISITh BBIPAKCHUS, YPABHEHHMS, HEPABEHCTBA IIO

25 YCIOBUIO 3aJaud, MCCIEN0BaTh IOCTPOEHHBIE MOJENH C
UCIIOJIb30BAHUEM allliapaTa aiareopsl
3 OyHKIMH U rpaduKu
OnepupoBaTh TOHATHAMH: (QYHKIHS, CIOCOOBI 3aaHHS
3.1 (byHKIIMKM, 00JIACTh ONpPENCTCHUS M MHOXECTBO 3HAYCHHIA
¢bynkuuy, rpaduk GyHKIMK, B3aMMHO 00paTHBIE (PYHKITHH
39 OnepupoBaTh MOHATHAMHU: UYETHOCT W HEYETHOCTH
' byHKIIMY, HYIU QYHKIIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA
33 Ucnonw3oBarh  rpaduku  GyHKIUH  JUIsI  pELICHUS
' ypaBHEHHU
Crpoutrb © uyHTaTh TrpapuKud JHHEHHON (QyHKUUH,
3.4 KBaJpaTUYHON (PYHKLMHU, CTENEHHOW (YHKIUH C LIEIbIM
MoKasarejaemM
Ucnons3oBath rpaduku GYHKIUNA JUISI  MCCIIEIOBAHUS
35 MPOLIECCOB M 3aBUCHUMOCTEH MpH peHIeHuH 3agad U3
' IpYrux y4eOHbIX TIPEIMETOB W peaJbHOW JKW3HH,
BBIpaXXaTh GOPMyJIaMH 3aBUCHMOCTH MEK]Ty BEIMUNHAMHU
4 HavanamatemaTtnueckoroananmnsa
41 OnepupoBatb MOHATHSIMHU: MOCJIEI0BATENbHOCTD,
' apudmeTnyecKkas ¥ TeoMeTpuyecKas Iporpeccuu
OnepupoBaTh TMOHATHAMH: OECKOHEYHO YOBIBarOIIas
4.2 reoMeTpuyueckas — Iporpeccus, cymMMa  OECKOHEYHO
yOBIBalOIIe reOMETPUIECKON TPOrPeccuu
4.3 3a1aBaThII0CIIEI0BATEILHOCTUPA3IMYHBIMUCIIOCO0AMU
Hcnons30BaTh  CBOWCTBA  IOCIENOBATEIBHOCTEH U
4.4 IPOrpeccuil AJsl pelieHusl peajbHbIX 3a/ad MPUKIATHOTO
Xapakrepa
5 MHo>ecTBa U JIOTUKA
51 OnepupoBaTh MOHATHSIMH: MHOXXECTBO, OIEpallUd Haj
' MHOYK€ECTBAMH
Hcnonb3oBaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar Jyis
5.2 OTIMCAHUS PealbHBIX MPOIIECCOB U SIBICHUM, MPU PEHICHUH
3a/1a4 U3 APYrux yueOHbBIX MPEIMETOB
5.3 OnepupoBaTh  NOHATUSIMU:  OMNpEAENIEHHE, Teopema,

CJIICACTBHUC, N10Ka3aTCIbCTBO

11 KVIACC




KoanposepsiemoropesyJjbtara

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI 0CBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMBbI CPeTHEro
0011ero o6pa3oBaHus

Yucna ¥ BEIYMCIIEHUA

11

OnepupoBaTh MNOHATUSAMHU: HATypajbHOE, LEJIOE YHUCIO;
UCIIOJIb30BAaTh IPU3HAKM  JEJIUMOCTH IEJIBIX  YHCEll,
pa3oKeHUe YKciia Ha MPOCTbIE MHOXKUTENU Ui PELeHUs
3a1a4

1.2

OHepI/IpOBaTI) IOHATHEM: CTCIICHb C palrOHAIIBHBIM
IIOKa3aTcCjIeM

1.3

OnepupoBaTh MOHATUSAMU: JIOTapU(PM UHCIa, JECITHUUHBIE
U HaTypajbHbI€ Jorapudmbl

VYpaBHEHHS U HEPABEHCTBA

2.1

[IpumensTs cBoOWcCTBa CTeMeHW [uid MpeoOpa3oBaHUs
BBIPDQXKECHUM, ONEPUPOBATH IOHATUSAMH: IIOKA3ATEIBHOE
YpaBHCHHUE W HCEPABCHCTBO, pE€IIaTb OCHOBHBLIC THIIBI
II0Ka3aTCIbHBIX ypaBHeHI/II\/II U HCPAaBCHCTB

2.2

BoinmonHATe npeoOpa3zoBaHUsl BBIPAKEHUH, COAEPIKALIUX
jgorapu@mbl; ONIEpPUPOBATH MOHATHAMU: JOrapuMUUIECKOe
YPAaBHEHHE M HEPABEHCTBO; pEIIAaTh OCHOBHBIC THUIIBI
Jorapu(pMHUECKUX YPABHEHUHN 1 HEPABEHCTB

2.3

HaxomuTe pemieHus npocTeMINX TPUTOHOMETPUUYECKUX
HEPABEHCTB

2.4

OnepupoBaTh MOHATUSAMH: CUCTEMA JIMHEHHBIX YpaBHEHHI
U e¢ pelleHue; HCIOJIb30BaTh CUCTEMY JIMHEWHBIX
ypaBHEHUH IS pellIeHus MPAKTHUECKUX 3a1a4

2.5

Haxomuts pelieHus MPOCTEHIINX CUCTEM u
COBOKYITHOCTEW palliOHAIbHBIX YPaBHEHUN 1 HEPABEHCTB

2.6

MopenupoBaTh peajabHble CUTyallud Ha SI3bIKE anredphl,
COCTaBIIAITh BBIPAKEHUS, YypaBHEHHUS, HEPABEHCTBA W
CUCTEMBI 10 YCJIOBHIO 33J]a4d, UCCIIEN0BATh MOCTPOCHHBIC
MOJIETIH C UCII0JIb30BaHUEM ammnapara anreOpbl

OyHKIMU U TpaduKu

3.1

OnepupoBaTb MNOHATUSAMHU: THepHOAMYECKass (QYHKIMS,
NPOMEXYTKH MOHOTOHHOCTH (PYHKIIMH, TOUYKH 3KCTPEMyMa
¢yHKkuMu, HanOoJIbIlIee U HaMMEHbIlIee 3HaYeHUs1 QyHKIUU
Ha TPOMEXKYTKE; MHCIOJIb30BaTh HX JUI1 MCCIIEAOBAaHUS
¢$yHKLMY, 33laHHON TpaprKOM

3.2

OnepupoBaTb MOHATUSAMH: TpadUKH  MOKa3aTeNbHOM,
JorapupMHUUECKO M TPUTOHOMETPUUYECKHX (DYHKIIHIA;
u300pakaTb UX Ha KOOPJMHATHOW IUIOCKOCTH H
UCIIOJIb30BATh AJIs PELLIEHUS] YPABHEHUM U HEPABEHCTB




3.3

N3o0paxxatp Ha KOOPAMHATHOM TUIOCKOCTH TpaduKu
JIMHEHHBIX YPaBHEHHMM W HCIIOJIb30BATh UX I PELICHUS
CUCTEMBI JINHEWHBIX YPABHEHUN

3.4

Hcnonw3oBare rpaduku (yHKUMNA 0TI MCCIIEAOBAaHUS
NPOIECCOB M 3aBUCHMOCTEH W3 JAPYrHUX  Y4eOHBIX
TMCUIUTUTAH

HagamamaremarumyeckoroaHaimsa

4.1

OnepupoBaTh  MOHATHUSMHU:  HENpPEpPbIBHAS  (QYHKIHS,
npou3BoHAS (YHKIIUH; HCIIOJIb30BaTh T€OMETPUIECKUN U
¢u3nyecKkuil CMbICI IPOU3BOIHOM /1S pelieHus 3a1a4

4.2

Haxomuth  mpou3BOAHBIE — AJIEMEHTApHbIX  (YHKIHM,
BBIYMCIIITH  NPOU3BOJHBIE  CYMMBI,  IIPOM3BEICHUS,
YacTHOTO (QYyHKIUI

4.3

Hcnonb3oBaTh MPOU3BOIHYIO JUIS UCCIIEN0BAaHUS (PYHKIIUH
Ha MOHOTOHHOCTh M 3KCTPEMYMBI, IPUMEHSAThH PE3yNIbTaThI
HCCIIeI0OBaHUs K IOCTPOEHHUIO IpapuKoB

4.4

Hcnone3oBars MPOU3BOIHYIO JUISt HaXOXJICHUS
HAWIYYIIEro pEIIeHUs B TMPHUKIAIHBIX, B TOM YHCIE
COLMATbHO-3KOHOMUYECKHX, 3aa4ax

4.5

OnepupoBaTh NOHATHSIMH: TEpBOOOpa3Has M HWHTETpal;
MOHUMATh TEOMETPUYECKUA M  (PU3UYECKHA  CMBICI
UHTeTpaa

4.6

Haxomute mepBoOOpazHbie DIIEMEHTAPHBIX  (YHKIIWH,
BBIYUCIISITH HHTErpa o ¢hopmyne Heiorona — JleiiOHuia

4.7

Pemats NpUKIAAHBIE 3aaa4d, B TOM YHUCJIEC COLHAJIBHO-
9KOHOMHYECKOT'O H (bH?)PI‘ICCKOFO XapakrTepa, Cp€acTrBaMu
MaTeMaTHYCCKOI'O aHajin3a




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC
Kon  IlpoBepsieMbliidjieMeHTCOAEPKAHUS
1 Yucna v BIYKCICHUS
Pannonanbupie uncina. OOBIKHOBEHHbIE U JIECATUYHBIE JpOOM, MPOIEHTHI,
11 OecKOHEUHbIE Mepuondeckre qpoou. ApupmMeTnieckue onepauiu ¢ parloHaIbHbIMU
' qucliaMu, IpeoOpa3oBaHus YUCIOBbIX BhlpakeHui. [IpuMenenue nqpobeii 1 nporeHToB
JUISL pEUIEHUs] MPUKJIAIHBIX 3374 U3 Pa3IMYHbIX OTPAciiel 3HAHUW U PEaTbHOW KU3HU
JleiicTBuTenpHble yncia. PalinonanbHble 1 MppaloHaibHble yncia. ApupMeTniyeckue
1.2 | omepammu C JIENCTBUTENIbHBIMU YHCIIaMU. [TpuOaKEHHBIEBBIYNCIICHNS,
MIPaBUIIAOKPYIJICHUS, TPUKHUJIKA U OIICHKapE3yIbTaTaBbIuYMCIICHUI
Creniens ¢ menbpiM nokaszaresieMm. CtanmaaptHas Gpopma 3amucy IeUCTBUTEIBHOTO YHCTIa.
1.3 | Hcmonp3oBaHWe MOAXOAIICH (OPMBI 3alHCH JICHCTBUTEIBHBIX YHCEN IS PEIICHUS
MPaKTUYECKUX 337a4 U IPEICTaBICHUS JaHHbBIX
14 ApubmMeTnuecknii KOpeHb HATypaJIbHOW cTeneHu. JIeicTBus ¢ apudMeTHUUeCKUMHU
' KOPHSIMH HATypaJIbHOW CTEIICHU
15 CuHyC, KOCHMHYC W TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
apKTaHI€HC YHACIIOBOTO apryMeHTa
2 VYpaBHEHHs 1 HEpABCHCTBA
2.1 TosxecTBa v TOXKAECTBEHHBICTIPEOOpa30BaHUS
99 [IpeoOpa3oBaHue TPUTOHOMETPUYECKUX BbIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
' bopMybl
53 VYpaBHeHMe, KOpeHb  ypaBHeHMs.  HepaBeHCTBO,  pelieHne  HepaBEHCTBA.
MetoauHTEPBAIOB
2.4 | Pemenue nensix U ApoOHO-PALIMOHATIBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 | Pemenue uppaunoHaIbHbIX YPAaBHEHUH 1 HEPABEHCTB
2.6 | PemeHMeTpUroHOMETPUYECKHXYPABHEHUH
57 IIpumeHeHNne ypaBHEHUH U HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a/1ad U 3a7a4 U3
' pa3IUyHbIX 00JacTell HayKH U peanibHOM KU3HU
3 OyHKIMH U TpadUKH
31 OyHKIM, CIOCO0ObI 3alaHus byHKIUY. I'padux byHKIUH.
' B3anMHO0OpaTHBIEYHKITH
3.9 OOnacte ompeneneHuss M MHOXKECTBO 3HadeHuM QyHkuuu. Hymu ¢yHkoum.
' [TpoMexxyTKH 3HaKOMOCTOSIHCTBA. UETHBIE 1 HEUETHBIE (DYHKITUH
33 CrenenHast GyHKIUS ¢ HATYpaJbHBIM M LIENbIM NoKa3areneM. E€ cBoiicTBa u rpaduk.

CaoiicTBa u rpaduk KopHs N-0ii cTeneHn




3.4 Tpuronomerpudeckas OKPYKHOCTb, OIPENEIIEHHE TPUTOHOMETPUUYECKHX (YHKIUH
' YHCIIOBOTO apryMEHTa
4 Havanamarematuyeckoroananusa
41 [locnenoBaTenbHOCTH, CHOCOOBI 33JaHUS  TOCIENOBATEIbHOCTEH. MOHOTOHHBIE
' HOCIIEI0BATEIbHOCTH
Apudpmernueckass W reoMeTpuyeckas rporpeccud. beckoHewHO — yObIBaromias
4o | TEOMETpHYECKasd MPOrpeccHs. CymMma O€CKOHEYHO YOBIBAIOIIEH TIE€OMETPUYECKON
' nporpeccun. Dopmyna CIOXKHBIX MPOIEHTOB. VICMONb30BaHWE TPOTPECCHH IS
peleHus peaqbHBIX 331a4 IPUKIAIHOTO XapaKTepa
) MHoxecTBa U JIOTHKa
MHoxecTBO, omepanuy HaJg MHOXecTBamH. Jlumarpammbl Oitiepa — BeHHa.
5.1 | IlpuMmeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara sl ONHCAHUS PealbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3314 U3 APYTHX YIeOHBIX MTPEIMETOB
5.2 Omnpenenenue, Teopema, CIeJACTBUE, J0KA3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii3IeMEHTCOAEPKAHMS
1 Uucna 1 BIYUCICHUS
1.1 Harypanbnbie u nensie yncna. [Ipu3Haku 1e1MMOCTH HEeNbIX YHCes
1.2 Cremnenp ¢ pallMOHATIBHBIM MOKa3arenaeM. CBOWCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie U HaTypaJbHBIC JOTapUPMBbI
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 [IpeoOpazoBaHUEBBIPAKECHUM, COACPKAITUXIOTAPUDMBI
2.2 [IpeoGpaszoBanue BbIpaKEHUH, COAEPIKALIUX CTEIICHH C PAIlMOHAIBHBIM ITOKa3aTeleM
2.3 [IpuMepbITPUTrOHOMETPUYECKUXHEPABEHCTB
24 [TokazarenpHbI€ypaBHEHUS U HEPABEHCTBA
2.5 JlorapudmuueckueypaBHEHHUsI 1 HEPABEHCTBA
26 Cucrembl IMHEHHBIX ypaBHEHUH. Perienne npukiaHbiX 3a/1a4 ¢ MOMOIIBIO CUCTEMBI
' JIMHEWHBIX YpaBHEHUN
2.7 CucreMbl 1 COBOKYITHOCTH pPallOHAJIBHBIX YPABHEHUN U HEPABEHCTB
58 [IpuMeHeHne ypaBHEHUH, CUCTEM M HEPaBEHCTB K PEIIEHUI0 MaTeMaTUYeCKUX 3aad
' U 3371a4 U3 pa3IMYHbIX 00JacTell HayKu U peanbHOM KU3HU
3 OyHKIMH U TpadUKH
Oyukius. Ilepuonnueckue ¢yHkuuu. [IpomMeXKyTkM MOHOTOHHOCTH —(DYHKIIMH.
3.1 MakcuMymbl M MUHMMYMbl GyHKUIuW. HauGonbliee M HauMeHblee 3HAYCHHE
(GYHKLIMU Ha TPOMEXYTKE
3.2 Tpuronomerpuyeckue GyHKINHU, X CBOHCTBA U TpapUKH
3.3 IToxa3zaTenbHas u norapudmuyeckas GyHKINUU, UX CBOHCTBA U TpapUKH




3.4

Ncnonb3oBanne rpadukoB GpyHKIUI 1715 pelieHUs YpaBHCHHUI U TMHEWHBIX CUCTEM

Ncnonb3oBanue rpagukoB (YHKIMH T UCCICIOBAHUS MTPOILIECCOB M 3aBHCHMOCTEH,

3.5 KOTOpBIE BO3HUKAIOT MPH pEIIeHHH 3a7ad W3 APYruX Y4eOHBIX NpPEIMETOB H
peanbHOM KU3HU

4 Hauvanamarematnyeckoroananusa

4.1 HenpepeiBabie pyHKIMH. METO HHTEPBAIOB /IS pEIICHIS] HEPABEHCTB

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

43 [IpousBoanbie snemMeHTapHBIX (yHKIHMA. DOpMysabl HAXOXKAECHUS IMPOU3BOIHON

' CYMMBI, IPOU3BEJCHMSI U YACTHOTO (YHKIIMM
[IpumeHeHne MNPOU3BOAHON K HCCIEIOBAaHUIO (YHKIUMH Ha MOHOTOHHOCTh U

4.4 JKCTPEMYMBI. Haxoxnennenan6ompiiero u
HauMEHbIIET03HAYeHUAPYHKIIUNHAOTPE3KE
[IpumeHeHre nMpou3BOAHON AJIS HAXOXKACHUS HAWIYYIIEro PelIeHUs B MPUKIAJIHBIX

4.5 3a/auax, I OMpENENeHHs CKOPOCTH TIporiecca, 3aJaHHOro (QopMysoN WM
rpaduxkom

4.6 [TepBooOpa3nas. TabmuranepBooOpa3HBIX

47 Wurerpan, ero reomerpudeckuii u ¢puznueckuil cMpici. Beruncinenue uHTerpana mo

dbopmyne Hetotona — Jleitoania




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

KoanposepsiemororpetoBanmusi

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM
pe3yJibTaTaM 0CBOEHHS OCHOBHON 00pa3oBaTeIbHOI
NporpamMmbl cpeaHero 00uero oopa3oBaHus

Brnagenne wmeTonamMm  JI0Ka3aTeNbCTB, AJTOPUTMAMM
peuieHus 3aaa4y; yMeHue (GopMyIupoBaTh U ONEPUPOBATH
HNOHITHUSIMU: OTIpeZIeTICHUE, aKCUOMa, TEOpPEMa, CIIE/ICTBUE,
CBOMCTBO, TMPHU3HAK, JOKa3aTeIbCTBO, pPaBHOCUJIbHBIE
(bOopMyIUPOBKYU; MPUMEHSTh UX; YMEHUE (POPMYITHPOBATH
o0paTHOE U MPOTUBOIOJIOKHOE YTBEPK/IEHUE, TPUBOINUTH
NpUMEpPbl U KOHTPIPHUMEPHI, HCHOJIb30BaTh METO]
MaTeMaTH4eCKOW WHAYKIUHU; MPOBOAUTH JOKa3aTelbHbIE
paccyXJeHUs ~TOpU  pelleHuH  3aJad,  OIICHUBATh
JIOTUYECKYI0  MpPaBWJIBHOCTh  PAacCYyKICHHI;  yMeHue
OTIEpUPOBATh TMOHATUSMHU: MHOXECTBO, IOJAMHOECTBO,
omepanuy HaJ MHOXECTBAMM;, YMEHHE HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBI  ammapar sl OMHMCaHUA
peaIbHBIX MPOIIECCOB U SIBICHUIN U MPU PELICHUU 3ajiay, B
TOM 4YHCJIE€ U3 JPYTHX Y4YeOHBIX MPEAMETOB; yMEHUE
OTIepUpOBaTh MOHATHAMU: Tpad, CBS3HBIN rpad, nepeso,
UKJ, Tpad Ha IJIOCKOCTH; YMEHHUE 3aJaBaTh U ONMCHIBAThH
rpadbl pa3nMYHBIMH CIIOCOOAMH; HMCHOJIb30BaTh Tpadbl

IIpHu pCIICHUHA 3a1a4

YMeHue OIICpHUPOBATh MNMOHATHUAMU: HATYpPAJIbHOC YHUCIIO,
oeJaoc 4YucCiio, CTCIICHb C LOCJIbIM II0KAa3aTCJICM, KOPCHb
HaTypaHLHOfI CTCIICHU, CTCIICHb C  palKOHAJIbHBIM
IMoKa3aTcjicM, CTCIICHb C JIECTBUTEIbHBIM IIOKa3aTecjieM,
J'IOl"apI/I(I)M qucia, CHUHYC, KOCHUHYC u TAHI'CHC
ITPOU3BOJIBHOTO qucia, OCTaTOK 8(Y) MOIYJO,
parOHAJIBHOC qucCio, HppauOHAJILEHOC qucio,
MHOXKECTBaA HaTypaJbHBIX, OCabIX, palOHAJIBHBIX,

JIeNCTBUTEIIBHBIX YHUCCII; YMCHUC UCIIOJIb30BATh MPU3HAKU




JCIIMMOCTH, HAaUMEHBIINH  OOIMMHA  JEIUTEID u
HauMeHblee oOlnee KpaTHoe, anropuT™M EBximmpma mpu
pelIeHHH  3a]a4;  3HAKOMCTBO  C  Pa3IMYHBIMH
MO3UIMOHHBIMM ~ CHCTEMaMH  CYHCICHHS;  yMEHHUE
BBITIOJTHATh BBIYHMCICHUE 3HAUYCHUH M TIpeoOpazoBaHUs
BBIDOKEHUH  CO  CTEMEHSMH ®W  Jorapudmamw,
npeoOpa3oBaHus JPOOHO-PAIMOHATBHBIX  BBIPAKCHUI;
YMEHHE OTICPUPOBATH TIOHSATHSMH: TIOCICIOBATEIHLHOCTD,
apudmernueckas MIPOTPECCHSI, reoMeTpHUYecKas
nporpeccusi, O0eCKOHEUHO YOBIBAOIIasi TeoMeTpUUYecKast
MIPOTPECCHUs; YMEHHE 3a/IaBaTh IOCIICOBATEILHOCTH, B
TOM YHCJIe C TIOMOIINBIO PEKYPPEHTHBIX (HOPMYII; yMEHHUE
OTICpUPOBATh  TOHATHAMH:  KOMIUIGKCHOE  YHCJIO,
COTIPSHKEHHBIC KOMITJICKCHBIC YHCJIa, MOJIYIh U apryMEHT
KOMILJIEKCHOTO 4Hca, ¢opMa 3aliuch  KOMIUICKCHBIX
gucen  (reoMeTpHUYecKas, TPUTOHOMETpPHYSCKas |
anreOpanyveckas); yMeTh MPOU3BOAUTH apumeTHyecKue
JNEHCTBUS C KOMIUIGKCHBIMH  YHCJIAMHU; TPUBOAMTH
OpUMEphl  HCIIOJIb30BAHUS  KOMIUIEKCHBIX  YHCET;
ONEepUpOBaTh MOHATHUAMM: MaTpuua 2x2 wu  3X3,
OTIpENeNIUTENb ~ MATPHUIIbl, TEOMETPUYECKHH  CMBICI

OIIPCACIINTECIIA

Ymenune OIICpUPOBATH INOHATHUAMMU: paurOHaIbHEIC,
HppaliuOHAJIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
J'IOFapI/I(l)MI/ILIeCKI/Ie, TPUTOHOMETPUYECCKHUE YPABHCHUA U
HCpPaBCHCTBA, Hux CHCTCMBI, YMEHUC OIICpHUPOBATH
IIOHATUAMMU: TOXICCTBO, TOXICCTBCHHOC
npeo6pa30BaHHe, YPaBHCHUC, HCEPABCHCTBO, CHCTCMaA
ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHUJIBHOCTb ypaBHeHHﬁ,
HCPaBCHCTB W CHUCTCM; YMCHHC pCIIaThb YpPaBHCHU!,
HCPaBCHCTBA HW CHUCTECMbI C IIOMOIIBIO PA3JIMIHBIX
HpI/IéMOB; peuiaTh YpaBHCHHA, HEPABCHCTBA U CUCTEMBI C
napamMeTpoM; MNPUMCHATbL YpPAaBHCHUA, HCPABCHCTBA, HUX
CUCTCMBI I pCHICHUSA MATCMATHYCCKUX 3aaq U 3aa4 U3

PA3IINIHBIX obOmacreit HAaYKH U peam,Hoﬁ KHN3HHU

YMmenue OINCpHUPOBATh TTOHATUAMU: (I)YHKI_II/ISI, 4E€THOCTh




(GYHKIIMHM, TEPUOANYHOCTD (YHKIUH, OTPAHUYEHHOCTH
(GYHKIIMM, MOHOTOHHOCTh (DYHKIIUH, SKCTPEMyM (DyHKIIUH,
HanOoJipIllee M HauMEHbIee 3HAYEHUS (QYHKIUH Ha
NPOMEXYTKE, HeNpephiBHAA  (OYHKIHSA, ACHMIITOTHI
rpa¢puka (GyHKOWMM, TIepBas M BTOpas MPOM3BOTHAS
(GYHKIIMM, TEOMETPHYECKHMHA ©  (U3UYECKUl CMBICI
IPOM3BOJIHOM, NEPBOOOpa3Hasi, ONpeaeTEHHbII HHTErpa;
yMEHHUE HaXOIUTh aCHMITOTHI TpaduKa GyHKIUN; yMEHHUE
BBIUUCIIATH  TPOU3BOAHBIE  CYMMBI,  IPOM3BEICHHS,
YaCTHOTO W KOMITO3UINH (PYHKIIMA, HAXOJUTh YpaBHEHUE
KacaTeJbHOM K Tpaduky GQYHKIUM;YMEHUE HaxOIUTh
NPOM3BOJHBIE  DJEMEHTapHBIX  (YHKIHH;  yMEHHE
WCIIOJIb30BaTh  MPOM3BOJHYIO I HCCIEAOBAHUS
GyHKUMHA, HaXOOUTh HauWOOJbIIME U  HAUMEHbLINE
3HaueHus (QYHKUUN; CTPOUTH TpaUKU MHOTOWIEHOB C
WCIIOJIb30BAHMEM amrapaTa MaTeMaTH4ecKOro aHaju3a;
IPUMEHATh MPOU3BOJHYIO Ul HAXOXKACHUS HAWIY4ILEro
pelleHus] B IpPUKIAAHBIX, B TOM YHCJIE COLMAIbHO-
SKOHOMHUYECKUX M (U3MYECKUX 3a/adax; HaXxOJIUTh
wIomaad W OO0bEMBI (PUTYp C TIOMOIIBIO HWHTETpaja;
IPUBOAUTH MPUMEPBI MATEMATHUECKOTO MOICJIMPOBAHUS C

nomoInpio auddepeHInaIbHbIX YPaBHECHUH

YMeHue onepupoBaTh TMOHATHIMU: TIpaduk (QYHKIHH,
oOpatHas (yHKIMs, KOMMO3UIUsA (YHKIUN, JTHHEHHAs
GyHKIMsA, KBaapaTW4yHas  (YHKIOUS, palMOHAIbHAsS
(GyHKIUS, CTerneHHas (YHKIMS, TPUTOHOMETPUYCCKUE
dbyHkuuM, oOpaTHBIE TPUTOHOMETpPHUYECKHE (DYHKIIUH,
nokazatejabHass M Jorapugmuueckas (yHKIUU; YMCHHE
CTPOWTh TpapuKH HW3YYCHHBIX (QYHKIUH, BBIIOJIHSITD
npeoOpa3oBanusi rpa¢ukoB (QyHKUMH, HCIOIB30BATh
rpaduKy A7 U3y4eHUsl IPOLECCOB M 3aBUCUMOCTEH, MpH
pelLIeHNH 3a/1a4 U3 JPYruX y4eOHBIX MPEeIMETOB M 3a7ay
U3 peanbHOM KU3HU; BEIpAXKaTh (GopMylaMu 3aBUCUIMOCTH
MeXI1y BETMYMHAMU; UCIIOJIb30BAaTh CBOWCTBA U rpaduku
GbyHKIMIA 1715 pelieHus] ypaBHEHUH, HEPABEHCTB | 3a/1a4 C

rnapamMeTpamu; I/I306pa)KaTL Ha KOOpI[I/IHaTHOI\/'I INJIOCKOCTH




MHOXECTBA PpCELICHUN YPaBHEHHUM, HEPAaBEHCTB U HX

CHUCTEM

YMeHue pemarb TEKCTOBbIE 33/1a4l Pa3HbIX TUIIOB (B TOM
YHCJie Ha POLEHTHI, I0JIM U 4acTHu, Ha IBUKEHUE, paboTy,
CTOMMOCTBH TOBapOB M YCIYT, HAJOTH, 33/1a4i U3 00JacTu
yIpaBJICHUS] JIMYHBIMH W CEMEWHBIMH (DUHAHCAMM);
COCTaBJISATh BBIPAKEHMSI, YPAaBHEHUS, HEPABEHCTBA M MX
CHCTEMBI TI0 YCIOBMIO 33Jaud, UCCIEN0BaTh IOJIy4YEHHOE
pelleHne U OIIEHUBATh MPaBIONOA0OHOCTh PE3YyJIbTaTOB;
YMEHHME MOJIEIUPOBaTh peajbHbIE CUTYyallMd Ha S3bIKE
MaTEeMaTHKH; COCTaBISATh  BBIPAXKEHUS, YpPAaBHEHHS,
HEpPaBEHCTBA M MX CHUCTEMBbl [0 YCJIOBHMIO 3aJayu,
UCCIIEI0BAaTh IMOCTPOEHHBIE MOJENIHM C HCIOJIb30BAHUEM
anmapara anreOpbl, HMHTEPIPETUPOBATH MOJYyYEHHBIN

pe3ynbTar

YMenue OIlIEpUpPOBATH MIOHATUSMU: cpenHee
apudMeTnIecKoe, MearuaHa, HanOoJIbIlIee U HAaUMEHBIIEe
3HAYCHUs, Pa3Max, JAUCIEPCHS, CTaHAAPTHOE OTKIOHEHHE
YHCIIOBOTO Habopa; yMEHHE W3BIICKATh,
UHTEPIPETHPOBATh WHQOOPMAIMIO, MPEICTABICHHYIO B
TaOJMIaX, Ha JUarpaMMax, TpaduKax, OTpPa)KaroUlyko
CBOWCTBa pPeabHBIX MPOILIECCOB M SBJICHUI; IPEICTABIIATh
UHPOPMALIMIO C TOMOINBIO TaOJMMII M  JUarpaMM;
UCCIICIOBAaTh CTAaTUCTHYECKUE IaHHBIC, B TOM YHUCIE C
NPUMEHEHHEM TIpagUYecKuX METOJOB H AIICKTPOHHBIX
cpeActB;  TrpadUyYecKd  HUCCIENI0BaTh  COBMECTHBIC
HAOJMIOICHUSI C TIOMOIIBIO JUAarpaMM pPAacCeHBaHUS U

JIMHEWHOU perpeccun

YMeHue onepupoBaTh MOHATUSAMM: CIy4YalHBIH ONBIT U
cilyyaifHoe coObITHE, BEPOSITHOCTh CIY4alfHOTO COOBITHS,
YMEHHME BBIYHCIATH BEPOSATHOCTb C HCIOJIb30BAaHUEM
rpau4ecKux METOI0B; MIPUMEHATh (POPMYJIBI CIIOKEHUS U
YMHOKEHUS BEPOSATHOCTEH, bopmyny MIOJIHOM
BEpOSATHOCTH, (opmyny bepHymin, KkomMOWHATOpHBIE
GaxTel U (GOPMYINbI; OLIEHWBATH BEPOSTHOCTH pPEaTbHBIX

CO6BITI/II71; YMCHUC OICPUPOBATH TOHATHUAIMMU: cnyqaﬁHaﬂ




BEJIMYNHA, pacnpezeneHue BEPOSITHOCTEM,
MaTEMaTHUYECKOE OXKHUJAHHWE, TUCHEPCUs U CTaHAApTHOE
OTKJIOHEHHE CIIy4aiiHOM BEJINYMHBI, byHKIIH
pacnpeneneHus u IJIOTHOCTH pPaBHOMEPHOTO,
M0KA3aTeIbHOIO U HOPMAJIbHOIO PACIpeeleHU; yMEHUE
HCIIOJIb30BAaTh CBOWMCTBA M3YYEHHBIX paCHpEeieIeHUN I
pelieHus 3ajad; 3HAKOMCTBO C TMOHSTHSMM: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUHBIX HCCIEAOBAHUI;
YMEHHME TPUBOJUTH MPUMEpPHl MPOSBICHUS 3aKOHA
OOJIBIIMX YHCENT B TPHUPOAHBIX U  OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATh MOHATUSIMH: COUETAHHE,
NEpPECTaHOBKA, YMCJIO COYETaHHM, YHCIO IMEPECTaHOBOK;
6unoM HrploTOHa; ymMeHHE NPUMEHSATb KOMOWHATOPHBIE
dakTel M pacCcyKIeHHs Ui pelieHHs 3ajad; OLEHUBATh
BEPOSITHOCTH peasbHBIX COOBITHIA; COCTaBIISATh
BEPOSITHOCTHYIO MOJEIb u MHTEPIPETUPOBATH

MOJTYYEHHBIN pe3yJbTaT

YMenue omnepupoBaTh MOHATHSAMHU: TOYKa, IpsiMas,
IJIOCKOCTh, MMPOCTPAHCTBO, OTPE30K, JIyd, BEJIMUMHA YTIIIa,
IJIOCKUN YroJi, JBYIrpaHHBIA yroj, TPEXTPaHHBIA YroJI,
CKpeIlMBaOIINecs MpsiMbIE, MapajuieabHOCTh u
NEPIEeHIUKYISAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroll
MEXIy MPSMBIMH, YTOJ MEXAY MPsIMOM U IJIOCKOCTHIO,
yroa MexXay IUIOCKOCTSMH, PacCTOSHUE OT TOYKH 0
IUIOCKOCTH, PACCTOSHUE MEXAY NPSMBIMH, PacCTOSHUE
MEXAy IUIOCKOCTSIMH; yMEHHE HCIOJIb30BaTh IMpHU
pelieHny 3a7ad  u3ydeHHble (AaKTbl M TEOPEMBI
IUTAHUMETPUH; YMEHHE OIICHHBATh pa3Mepbl OOBEKTOB
OKPY>KAIOILIET0 MUPA; CTPOUTh MaTEMaTHUECKHUE MOJIENIHU C
MOMOIIIbI0 TEOMETPUUYECKUX MOHATUN W BEIUYUH, pEelIaTh

CBA3AaHHBIC C HUMU ITPAKTHUYCCKUEC 3aa9U
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YMeHue omnepupoBaTh MOHATHSAMU: IUIOIAAb (UTYPHI,
00BEM ¢burypsl, MHOTOI'PaHHUK, MIPaBUIIbHBIN
MHOTOTpaHHUK, CEUeHue MHOTOTpaHHHKA, KyO,
napajjenenunen, Opu3Ma, nupampaa, ¢Qurypa u

NOBEPXHOCTh BpAICHUs, LUWIMHAP, KOHYC, map, chepa,




wiomanas chepspl, IUIOMIAAs TMOBEPXHOCTH MUPAMUIIBI,
IPU3MBI, KOHYcCa, WINHApA, 00BEM KyOa,
IPSIMOYTOJIBHOTO TapajuleenuIeia, MUpaMUIbl, TPU3MBL,
LWINHApA, KOHyca, mIapa, pPa3BEPTKAa IOBEPXHOCTH,
CEUEHUs KOHyca W LWIMHApA, MapajljiesibHble OCH WU
OCHOBAHMIO, CEUEHHME I1apa, IUIOCKOCTb, Kacarolascs
cheprl, NIWIMHIPA, KOHYCA;yMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYpBI U
MOBEPXHOCTU BpaIllEHUS, UX CEUEHHUs, B TOM 4YHCIIE C
MOMOUIBIO JJIEKTPOHHBIX CPEJCTB; YMEHHUE INPUMEHSThH
CBOMCTBAa TIE€OMETPUYECKHX (UTYp, CaAMOCTOSITEIILHO
GopMynupoBaTh  OINpENENeHUs  HU3y4aeMblX  Quryp,
BbIIBUTaTh TUIOTE3bl O CBOWCTBAX W  IpHU3HAKAX
reoMeTpuueckux (Guryp, 060CHOBBIBaTh WM ONPOBEPraTh
UX; YMEHHE TMpPOBOJIUTH Kiaccudukanuio @uUryp mo
pa3IUYHBIM  [pU3HAKaM, BBINOJHIATH  HEOOXOJUMBIE

JOIIOJTHUTCIIBHBIC ITIOCTPOCHHUA

11

YMeHne  omepupoBaTh  MOHSATHSAMH:  JBW)KCHUE B
IPOCTPAHCTBE, MapajUICIbHBIA TepEeHOC, CUMMETpUs Ha
TUTOCKOCTH ¥ B TIPOCTPAHCTBE, MOBOPOT, peoOpa3oBaHue
nofo0usi, TomoOHBIe (UTYPHI, YMEHHE pacliO3HaBaTh
paBHBIC M TMOJ0OHBIC (DUTYPHI, B TOM YHUCIE B MPHUPOJIE,
UCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh T€OMETPUUYCCKHE
OTHOWIEHWS ~ TpU  pEIIeHHH  3a/1a4;  HaXOJIHTh
TCOMETPUYCCKUE BEIMYMHBI (IJIMHA, YroJ, IUIONIA[b,
00bEM) TpU pemIeHuHd 3aJad U3 JPYruX y4eOHBIX
NPEMETOB W W3 PEAIbHOW >KU3HWU;YMEHHE BBIYUCIIATH
TFCOMETPUYCCKUE BEIMYUHBI (IJIMHA, YroJI, IUIONIA[b,
00BEM, TUIOIIAh TOBEPXHOCTH), HMCIIOJB3YS H3y4YCHHBIC
(GbopMyIBl U METOJIBI, B TOM YHCIIE: TUIOIIAh TOBEPXHOCTH
MUpaMUJIbl, TPU3MBI, KOHYCA, HMIMHAPA, TJIOMAIs cepsl;
00béM  Kyba, TPSMOYTOJILHOTO  MapaUlelNienuIesa,
nUpaMubl, TPU3MBL, LUWIMHIpPA, KOHYCa, IIapa; yMEHHE

HAXOJIUTh OTHOIIEHHE 00BEMOB MOI00HBIX QUTYD
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YMmenue ONCprUpoOBaTh TIOHATUSAMMU npsAMOYTOoJibHast

CUCTCMa KOOpJAWHAT, BCKTOP, KOOPAMHATBI TOYKH,




KOOpPAMHATBl BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha 4YHUCIO, pa3Jio)KeHHE BEKTOpa Mo 0aswucy,
CKAJSIPHOE TMPOU3BEICHUE, BEKTOPHOE IPOMU3BEJICHHUE,
YroJl MEXKJIYy BEKTOpaMH; YMEHUE  HCIOJIb30BATh
BEKTOPHbIH M KOOPJIMHATHBIM METOA JUIsl PELICHUS
FeOMETPUYECKUX 3aJa4 W 3a7ad4 JpYruxX ydeOHBIX

IIPEAMETOB
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YMeHue BbIOMpATh MOAXOAAIIUN METOM Ui PEIICHHS
3a/1a4y; MOHUMAaHUE 3HAYUMMOCTH MAaTEMAaTUKHU B U3y4YEHUU
OPUPOJHBIX M OOLIECTBEHHBIX IPOLECCOB U SIBJICHUM;
YMEHHUE PACIIO3HABATh IPOSBIICHUE 3aKOHOB MAaTEMATHKHU
B HCKYCCTBE, yMeHue IIPUBOJUTH IIPUMEPBI
MAaTeMaTU4EeCKUX OTKPBITUH POCCUHMCKOW W MHUPOBOU

MaTeMaTH4E€CKON HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMbliid/IeMeHTCONEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypaneubie u nensie uyncna. [Ipu3Haky qenMMoCTy HEIbIX YUCE
12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE U JICCATHYHBIE JPOOH, MPOICHTHI,
' OEeCKOHEUYHbBIE MTEPHONYECKUE JpOoOH
13 Apudmernueckuil KOpeHb HaTypaJbHOI cTeneHu. JleHcTBUs ¢ apupMETHUECKUMHU
' KOPHSIMU HATypaJIbHOW CTETICHU
14 Crenenp ¢ uenbiM mnokaszareneM. CTeneHb C pPalMOHAIBHBIM II0Ka3aTeJieM.
. CBolicTBacTEIeHN
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHple  4Hucia. ApudmeTrndeckue omepanud ¢ JIeHCTBUTEIbHBIMU
1.7 yucnamMu.  [IpuOnmkEHHBICBBIYUCIICHNS, [PaBWIAOKPYIJIEHUs, MPUKUIKA U
OIICHKape3yJIbTaTaBbIUUCICHHM
1.8 [IpeoOpa3oBaHUEBLIPAXKEH I
1.9 KomiuiekcHbieuncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppauroHansHbIeypaBHEHUS
2.3 TpHUroHOMETpUYECKHEYPABHEHUS
2.4 [TokazarenbHbIe U TOrapupMUIECKIEYPaBHEHUS
2.5 Lenble u ApoOHO-paIIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHEIEHEPABEHCTBA
2.7 [TokazarenbHbIe U TOrapuMUIECKHEHEPABEHCTBA
2.8 TpuronomerpuyeckrueHepaBeHCTBA
2.9 CucteMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB
2.10 YpaBHEeHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMbl JMHEWHBIX ypaBHEHUH. OnpeaenuTenb MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3ananus ¢yHkuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢bynkuuu. Yérneie n Heu€étHeie Gynkuuu. IlepuoanueckueyHkuuu
OOnacte ompeneneHuss W MHOXKECTBO 3HadeHMH ¢GyHkumu. Hymm ¢yHkumm.
39 [IpoMexxyTkl  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MHHUMYMBI (QyHKIuH. HamOonbimee W HanMeEHbIIee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHast (yHKIUS C HATypajJbHBIM M LEJbIM Toka3zateneM. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IPapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcuMmnrtorel rpaduxoB ¢Qynkuui. CpoiictBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CIIOCOOBI3aAAHUAIOCIIEN0BATENLHOCTEN
3.8 ApudpmeTrueckas ¥ reoMeTprudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 HauvanamaremaTtndeckoroaHaimsa
4.1 [IpousBonnas ¢pynkuun. [IponsBoaHbIE F€eMEHTAPHBIX PYHKIMH
[IpuMeHeHre TPOW3BOAHOW K HCCIAEAOBaHUIO (YHKIIMH HAa MOHOTOHHOCTh U
4.2 SKCTPEMYMBI. Haxox1eHrueHan0oIIbIIero u
HauMEHbIIET03HauYeHUS(PYHKIIMMHAOTPE3KE
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHAsCTATUCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 DUrypsIHAILTIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTHBPAIICHHSI
7.5 KoopauHats! 1 BEKTOPBI










