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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GOpMUpyeT
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI YIKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMU KOHCTPYKIUAMH aireOpbl MU MaTeMaTHUYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, 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 MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtommkum oOydeHus anreOpe W HadagaM MaTeMaTHYECKOTO
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BbluucieHus», «OyHkuuu u rpadukuy, «YpaBHeHUs U HepaBeHCTBay», «Hauana
MareMaTH4ecKkoro aHaiausa», «MHoxkecTBa U Joruka». 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
yu4eOHBIH KypC SIBISETCS WHTETPATUBHBIM, TIIOCKOJIBKY OObeauHseT 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 arapaTtoM, Y HUX MOCienIoBaTeNbHO hopMupyeTcs u
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOI 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
oOpa3oBanus oco0oe BHHMaHHWE yAelseTcs (QOPMHUPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIMMCSI MHOXKECTBAa HATYpPaNbHBIX, IIEIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUIECKUE 3aJaud W OIepaluu: JAelIEHHEe HaIelo,
ONEpUpPOBAaHUE OCTATKAMH Ha MHOXECTBE IICJBIX YHCEN, OCOObIe CBOWCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMU MX NPUMEHEHUS Ul PELICHUs Pa3IMyHBbIX 3a/1a4
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETH3alHsl.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealM3yeTcs Ha MPOTSIKEHUU BCEro
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOy4aromyecs OBJAJACBAIOT PA3JWYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HPPAlMOHAIBHBIX, IOKa3aTeIbHBIX, JOrapuMUUecKux H
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMH ¢ TIOMOIIBIO MPOU3BOJHOM, NPU PEUICHUH MPUKIATHBIX



3a/1a4y ¥ 3a7a4 Ha HAaXOXJACHUE HAOOJBIINX U HAMMEHBIIUX 3HAYEHUN ()YHKLHUU.
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 Jorapudmbl. brarogaps usyudeHuro aiaredOpamdeckoro
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 M HEpaBEHCTB. AnreOpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMH Y4eOHOro Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKLIMIA Ul pEHIeHHs 3aJad U3 JPYTrux 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
pa3sTUYHBIMUA BEJTUYMHAMH, MCCIEIOBaTh IOJyYEHHbIE (PYHKIHUU, 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 MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaT€MaTHUYECKHUX, TaK U IMPUKIATHBIX 3a]ad,
JOCTYITHBIX OOYYarOIIMMCSs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
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
BO3MOKHOCTH IIOCTPOCHHUS MATEMATHYECKMX MOJEIEN pealbHbIX CUTyaluH,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-IOTUYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUW paCO3HABaTh MPOSIBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJTAIOIIMXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ pPAa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOAMYECKAsA JIMHUS «MHOXKECTBA U JIOTMKA» BKIIIOYAET B
ce0sl DJIEMEHTbl TEOPUUM MHOKECTB M MaTeMaTHUYEeCKOW JIOTUKH. TeopeThko-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MAaTEMAaTUKA W €€ MNPWIOKEHUM, OHM CBS3bIBAIOT PAa3HbIE MATEMAaTHUYECKUE
OUCHUIUIMHBL W WX TPWIOKEHUS B e€auHoe 1enoe. Iloatomy BaxkHO HAaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOMW MAaTeMAaTHKUA W UCIOJb30BATh €0 JJIsl BBIPAXKEHUSI CBOUX MBICIEH.
JlpyrumMm BaXKHbIM TPU3HAKOM MATEMaTUKHW KaK HAyKd CJIEAYeT NPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  I[OCTPOEHUS  JOKA3aTEIbCTB.  3HAKOMCTBO € DJJEMEHTAMH
MaTEMaTUYECKOM JIOTMKM CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00Oy4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCYKJICHHSI HA OCHOBE JIOTMYECKHUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYE€CKOrO MOJICIMPOBAHUSA, KOTOPHIC MPU3BAHbI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHMS MOJENIEH peatbHbIX
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 IIUPOKO HMCHOJB3YeTCA I pelieHus MpUKIaAHbIX 3anad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  MIPOOJIEMY.
HesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHHS] TMPHUKIATHBIX 3a/1a4
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» otBoauTcs B 10 kitacce — 136 yacoB (4 yaca B HEJIEINIO)



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHus NMPUKIAIHBIX 3a1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUN U peaJlbHOU JKU3HMU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenp C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C pallMOHAJIBHBIM IMOKa3aTeleM M €€ CBOMCTBAa, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
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, KOpPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4WwIeHbl OT OJHOM I€pEeMEHHOW. JleJeHue MHOrodjeHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUYECKUX BbIPAKEHHH. PellieHne TpuroHOMeTpUIEeCKUX YpaBHEHHM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUSA, IPUMEHEHHE ONpPENeTUTeNs sl pelleHus
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHEHHe ypaBHEHHMI U HEPABEHCTB K PEILICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
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
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3Ha4eHHs (QYHKIIMU Ha TPOMEKYTKE.

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

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiictTBa M rpaduK KOpHS N-OM CTENMeHM Kak (PYHKIHMU OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

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

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B peajJbHbIX IIpolleccax U SIBICHUAX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHMSI MAaTEMAaTHYECKOI'O aHaju3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MPOTrpeCcCu. JINHENHBIA U 3KCIIOHEHIHAIBHBINA PpOCT. Yucno e. @opMyna CI0KHBIX
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 PELICHHUS HEpaBeHCTB. lIpuMeHeHHEe CBOMCTB 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, YACTHOTO U KOMITO3ULIMU (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.

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIVBJIEHHBI VPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:x1aHCKOTO BOCIIMTAHUS:

c(hopMHUPOBAHHOCTD IPAXKAAHCKOMW MO3UIIMK 00YyJaIOIIerocss Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  oOIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYpP, SBIICHHM,
mpoleayp TpaxkaaHCKoro oOmecTBa (BBIOOPBI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICMICTBOBATh C COLMAJIbHBIMA HMHCTUTYTaMH B COOTBETCTBUM C UX
GYHKIMAMA 1 Ha3HAYCHUECM;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHHCKON T'PAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MNPOLLIOMY M HACTOSIIIEMY POCCUHMCKOW MAaTEMAaTHUKH, IIEHHOCTHOE OTHOUICHHUE K
JTOCTHKEHHUSIM POCCUMCKUX MAaTEMaTHKOB M POCCUMCKOM MAaTEMATUYECKOM IIIKOJIBI,
WCTOJIb30BAaHUE OATUX JOCTHXKCHHMM B APYTrMX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHHWE TYXOBHBIX IIEHHOCTEH POCCHUUCKOr0o Hapoja, chOopMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEACHHS, CBSI3aHHOIO C MPAKTUYECCKUM



MPUMEHEHUEM JOCTWKCHUNM HAYKH U JIESITEIbHOCTBIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/a B TOCTPOCHHUE YCTOMUUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIOYAsd AICTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUN, pacCyKIeHUN, BOCIPUUMYHUBOCTD
K MaT€MaTUYECKUM aCIeKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKOro BOCHIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSITH MaTEeMaTUYeCKUE 3HAHUS B
MHTepecax 310pOBOro U 0€30MacHOro 0opasa KU3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTaHUE, COATAHCUPOBAHHBIM PEXHUM 3aHATUNA H
OTIIbIXa, PeryisipHas (u3nUecKas aKTUBHOCTh), (PU3UYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATHUSAX CIIOPTUBHO-03J0POBUTEIBHOM AEATEIHLHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYIOIIO0Us, HWHTEpeC K
pasnmuuHbiM  cepam  MPodECCHOHATBHOW  JESITENBHOCTH,  CBA3aHHBIM  C
MaTeMaTHKONW M €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOD
Oynymieit npodeccun W peann3oBbIBaTh COOCTBEHHBIC J>KU3HEHHBIC IIJIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKOMy  OOpa3oBaHUI0 U
caM000pa30BaHUI0 Ha MPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HAIIPaBIECHHOCTH;

7) 3K0JIOTHYECKOTr0 BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh  SKOJOTUYECKOM KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATIbHO-3KOHOMUYECKUX IPOILIECCOB HA COCTOSIHUE MPHUPOJHON U COIMATBHOM
Cpelibl, 0CO3HaHHE TJI00AIBLHOTO XapaKkTepa dKOJIOTHUYECKUX TPOOIeM, OpueHTaIUs
Ha TPUMEHEHHE MAaTEMaTUYeCKUX 3HAHWUW JJId pelleHus 3amad B 00JacTH
OKpY’)Karoulel cpenpl, IUIAHUPOBAHHE IIOCTYNKOB W OLIEHKA HMX BO3MOYKHBIX
MTOCJICICTBUH JIJII OKPYXKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMUA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUS HAyKH ©  OOINECTBEHHOW  NPAKTUKH, MOHUMaHUE
MaTEeMaTUYeCKON HayKd Kak cQepbl YeIOBEUECKOW eATEIbHOCTH, JTaloB €&
pa3BUTUA M 3HAYMMOCTH JUISI Pa3BUTUS LMBWIM3ALMM, OBJIAJACHUE S3bIKOM
MaTeMaTUKd M MaTeMaTU4YeCKOW KyJNbTypOW Kak CpeJCTBOM I[IO3HAHUS MUpa,
FOTOBHOCTh OCYLIECTBJISATH IPOEKTHYIO M MCCIEI0BATENBCKYK JEATEIBHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METAHNPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIe YHUBEPCAJIbHbIEC Y4eOHbIE e CTBHS
Ba3oBble JJoruuyecKkue JelcTBUA:



BBISIBIIATh M XapaKTEpHU30BaTh CYIICCTBEHHbIC MPHU3HAKH MaTEMaTHUECKHUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXIy TMOHATHSAMH, (HOPMYIHUPOBATH
OTIpe/IeTICHNs TOHATHI, yCTaHABINBATh CYLIECTBCHHBIN MPU3HAK KIAacCU(pUKAINY,
OCHOBaHMsI 7151 000OIICHHS ¥ CPAaBHEHHMsI, KPUTEPUHU TPOBOIUMOTO aHAN3a;

BOCTIpUHUMATh,  (QOpPMYIMpOBaTH W  MPeoOpa3OBBIBATH  CYXKICHHS:
YTBEpAUTEIbHBIC U OTPHUIIATEIbHBIC, EAIMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBIIATH MaTeMaTUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MMPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONEHUSX M YTBEP)KICHUSX, MpeAsiaratb KPUTEPHUH IS
BBISIBIICHUSI 3aKOHOMEPHOCTEH U MTPOTHUBOPEUHIA;

JeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUCHHA 110 aHAJIOTHH;

POBOJIUTH CAMOCTOSITEIBHO JIOKA3aTeIbCTBA MATEMATHUYECKUX YTBEPIKICHHMA
(psiMBbIE€ ¥ OT MMPOTUBHOTO), BBICTPAMBATh apTyMEHTAIUIO, IPUBOUTH TPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBEIBATH COOCTBEHHBIE CYXXJICHHUS U BBIBOIBI,

BbIOMpaTh crmoco® peiieHus y4eOHOM 3amaud  (CpaBHUBATH HECKOJBKO
BApUAHTOB  pEIICHUs, BBIOMpATh HauboNee TOAXOASIMHUNA C  Y4ETOM
CaMOCTOSITETTLHO BBIICIICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeIbcKue AeiicTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA HMHCTPYMEHT IMO3HAHUA,
dopMynupoBaTh  BOMNPOCHI,  (UKCUpyIOIIHE  MPOTUBOpEUHE,  Mpodiemy,
yCTaHABJIMBATh MUCKOMOE M JaHHOEe, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBAThH
CBOIO TTO3UIIMI0, MHCHHE;

IPOBOAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEeI0OBaHUE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYECKOro O0BEKTa, SIBICHHS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy OOBEKTaMHU, SIBICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NpOBENEHHOTO  HAOMIONEHUS, HCCIENOBaHUS, OLEHHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IICHHIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLIECCa, a TaKXKE BBIIBUTATH
IPEIOI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH WH(DOpPMAIUKU, TaHHBIX, HEOOXOMMMBIX NJIi OTBETa HA
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BBIOMpATh MH(OPMALIMIO U3 UCTOYHUKOB PA3NUYHBIX TUIIOB, AHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBaTh M HMHTEPIPETUPOBATH HMH(YOPMALMIO PA3IUYHBIX BUAOB H
dbopmM IpeIcTaBICHUS;

CTPYKTYpUpPOBaTh MHGOPMAIUIO, MPEACTaBIATh €€ B pazIUYHbIX (opmax,
WLTIOCTPUPOBATH TPaPUUECKH;



OLICHUBATH HaJEKHOCTh uH(popManuu 1o CaMOCTOSITEJIbLHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

Oo0menue:

BOCIPUHHUMATh U (HOPMYIUPOBATH CYKJIEHUSI B COOTBETCTBUU C YCIOBHUSIMU U
HeasIMU OOLIEHUSs, SICHO, TOYHO, IPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3pEHHUS B
YCTHBIX M NUCBMEHHBIX TEKCTaxX, JaBaTh IOSICHEHMs IO XOIy PEUIECHUs 3aJauH,
KOMMEHTUPOBATh MOJIYUYEHHBIN PE3YIIbTAT;

B XOJ€ OOCYXXJIEHHUsl 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYK/1aeMOW TEMBbl,
npoOsieMbl, pelmaeMoil 3aJaud, BBICKA3bIBaTh W€, HAIEICHHbIE Ha IOUCK
pEeUIeHNs, COIMOCTABIIATh CBOM CYXKACHUS C CYXKICHUAMH APYIMX YYaCTHHKOB
auanora, oOHapy»KMBaTh pa3iMuMe U CXOJACTBO MO3MIMH, B KOPPEKTHOH (opme
bopMynHpoBaTh pa3HOTIACHUSI, CBOM BO3PAKEHUS;

NPEACTABIATh PE3YJIbTAThl PEMICHUS 3a]1au, SKCIEPUMEHTA, UCCIEAOBaAHUA,
POEKTa, CaMOCTOSATEIbHO BBIOMpPATh (OpMAT BBICTYIJICHUS C Y4E€TOM 3ajad
pe3eHTAIMU 1 0COOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

COCTaBIIATH IJIaH, aJiTOPUTM PEILEHUs 3aJ1ayi, BBIOUPATh CIIOCO0 pEIIeHHUs C
y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI pelIeHUH ¢ y4ETOM HOBOU MH(OpMAaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJQ/JIETh  HABbIKAMU  [O3HABAaTEIBHOM  peQIeKCMH  KaKk  OCO3HAHUSA
COBEPIIAEMBbIX JACHCTBUNA M MBICIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJIEThH
croco0aMu CaMOTPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M pe3ysibTaTa pPelIeHUs
MaTeMaTHYECKOM 3a7a4u;

IpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUH 3a]1ayH,
BHOCUTH KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSCHATD IPUIHHBI
JOCTH>KEHUSI WM HEJOCTHXKEHUSI pe3yJbTaTOB AESTEIbHOCTH, HAXOAUTH OLINOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHas 1€TEIbHOCTD:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM W WHIWBHUIYaTIbHOU
paboThl MNpU pEHIeHWH YYEOHBIX 3aJay, NPUHUMATh 1eJIb COBMECTHOMU
NEATEeNbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHON pabOThI, pacmpeacsisiTh
BUJIbI PabOT, JOroBapuBaThcs, OOCYX ZaTh NPOLIECC U pe3yabTaT padoThHI,
000011aTE MHEHUS HECKOJIIBLKHX JIIOJIEH;



y4acTBOBAaTh B IPyNNOBBIX (popMax palboThl (00CyXKIeHHs, OOMEH MHEHUH,
«MO3rOBbl€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl H
KOOPJMHUPOBAaTh CBOMU JACHCTBUS C APYTUMHU YJI€HAMU KOMAaHbl, OLEHUBATH
KaueCcTBO CBOEro BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSAM, CPOPMYJIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBHSL.

NPEAMETHBIE PE3YJIbTATBI

K xoniy ob6yuenus B 10 kjacce oOydYarOIIMICS TOJYYUT CICAYIOIINE
peMETHBIE PE3yJbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAJIU3a:

Yuciia v BIYMCICHUS:

CBOOOJIHO OINEpPUPOBATH MOHATHUAMH: palMOHATIBLHOE YHCI0, OCCKOHEUYHas
nepuoanyueckas JpoOb, TMPOIEHTH, HPPAIMOHAIBLHOE YHCIIO, MHOXECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb ICHCTBUTEIBHOTO YUCIA;

NPUMEHATh JpOoOM W MPOIEHTHl JJisg pEIICHUS NPUKIAAHBIX 3a1ad  H3
PAa3JIMYHBIX OTPACIIEH 3HAHUN U PEATBHOU )KU3HU;

MPUMEHSATH NPUOTMKEHHBIC BBIYUCICHUS, IPABUIIA OKPYTJICHUS, IPUKHUJIKY U
OLICHKY p€3yJIbTaTa BbIYMCIICHUM;

CBOOOJHO ONEpHUpPOBATH TMOHATHEM: CTENEHb C IIeJIbIM TOKa3aTeseM,
UCIIOJIb30BaTh MOAXOASAIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN I PEIICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEACTABIICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(DMETHUECKHII KOPEHb HATypalbHOU
CTEIICHU;

CBOOOJTHO OTIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATLHBIM ITOKa3aTeJIeM;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: JIOTapudM uwMcHa, AECITHYHBIE W
HaTypaabHbIC TOTapUPMBI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOI'O apTyMEHTA,

ONEPUPOBATh MOHATUIMHU: APKCHUHYC, APKKOCUHYC M apKTAaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTRBO,
PAaBHOCUJIbHBIC YPABHEHHS U YPABHEHUA-CIIEACTBUS, PABHOCUJILHBIC HEPABEHCTBA,

OPUMEHATh PA3JIUYHBIE METOAbl PEUICHUS] PALUOHAIBHBIX U JIPOOHO-
pallMOHANBHBIX YPAaBHEHHM, MPUMEHSITh METOJ] WHTEPBAJIOB ISl PELICHUA
HEPABEHCTB,;

CBOOOJIHO OMNEpPUPOBATh MOHATUSIMU: MHOTOWIEH OT OJHOW IMEPEeMEHHOI,
MHOTOYJIEH C UEeIbIMU KO3(PUIMEHTaMU, KOPHU MHOIOYJIEHA, MPUMEHSTh



JICIICHHEe MHOTOYICHAa HA MHOTOWICH C OCTaTKoM, TeopeMy be3y u teopemy Buera
TUTSI peIIeHUs 3a/1a4;

CBOOOJHO OMNEpHPOBATh TOHATHSIMH: CHUCTEMa JIMHEHHBIX ypaBHCHHH,
MaTpuIla, ONPEICTUTEIb MATPUILI 2 X 2 W ero TEOMETPUYCCKUH CMBICI,
WCMOJIb30BaTh CBOMCTBA OMNpPEAECHUTENss 2 X 2 JJisi BBIYMCICHHUS €ro 3HA4eHUs,
MPUMEHATh ONPEISIUTEIN IS PEIICHUS CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICIIUPOBATh PEaJbHBIC CUTYAIlUU C TIOMOIIBIO CUCTEMBI JIMHEHHBIX YpaBHCHUH,
MCCJIEIOBAaTh TOCTPOSHHBIC MOJEIM C ITOMOIIBID MATPHUIl U OIPEACIIUTENCH,
MHTEPIPETUPOBATH TIOJYUYCHHBIN pPe3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMH IS TpeoOpa3oBaHUs
BBIPAKCHU;

BBITIOJTHATH MPeoOpa30BaHUS YUCIOBBIX BEIPAKCHUM, COACPIKAIIIUX CTEIICHHU C
paIMOHAILHBIM MTOKA3aTelIeM;

UCII0JIb30BaTh CBOICTBA naorapupMoB LTSI npeoOpa3oBaHus
J0orapu(pMUYCCKUX BBIPAKECHUN;

CBOOOJTHO ONCPHUPOBATH TMOHATHSIMH: HPPAIIMOHAIBHBIC, ITOKa3aTelIbHBIC H
JorapuMHUUYECKUE YPaBHEHUS, HAXOUTh UX PEIICHHS C TTIOMOIILI0 PAaBHOCHIBHBIX
NIEPEX0JI0B WJIU OCYIICCTRIISIS IPOBEPKY KOPHEH;

PUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKue GOpMyIIbl Jisi TpeoOpa3zoBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUN;

CBOOOJTHO ONEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OpPUMEHSATh  HeoOxoauMmble  GOpMYJbl  JJIT  PELIEHUsS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHHI;

MOJIETUPOBATh pEalbHBIE CHUTyalluM Ha S3bIKE aireOpbl, COCTaBISATH
BBIPQKEHUS, YPaBHEHHS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEI0BATh
MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM arapara ajureopsbl.

DyHKUNH U TPAPUKH:

CBOOOJTHO OTEPUPOBATH MOHATUIAMH: (DYHKIIHS, CIIOCOOBI 3aaHusl (PyHKIINH,
B3aMMHO OOpaTHble (QYHKIMH, KoMmmo3uius GyHKIUH, rpaduk (QyHKIUH,
BBITIONTHSATD dJIEMEHTapHbIE TpeoOpa3zoBanus rpaduKkoB PyHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPEIEICHUS U MHOYKECTBO
3HauYeHUN QYHKINH, HYJIH QYHKIIUU, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJHO OIMEpUPOBATh TMOHATHUSAMH: YETHBIE W HEUETHBIE (DYHKINH,
nepuoandeckue (pyHKIHUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITMH, MAKCUMYMBI H
MUHAMYMBI (DYHKIHH, HAuOOJNbIee W HAUMEHbIIee 3HadYeHHe QYHKIUA Ha
MIPOMEKYTKE;

CBOOOJTHO OTEPUPOBATH MOHATUSAMH: CTETICHHAs (DYHKIUS C HATYPAIbHBIM U
IeJIpIM TIOKa3aTeseM, Tpa@uK CTEMeHHOW (QYHKIIMU C HATYpPaIbHBIM M IEJIBIM



nokasaresieM, rpaguk KOpHs N-OM cTeneHW Kak (PyHKUHMU OOpaTHOM CTENEHH C
HaTypaJIbHBIM ITOKA3aTEIIEM;

ONEepUpPOBATh MNOHATHSAMU: JMHEHHAs, KBaApaThyHas U JIpOOHO-IMHEHHAs
(YyHKUUH, BBIMOJHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U IIOCTPOEHUE UX IPaUKOB;

CBOOOJHO ONEpPUPOBATH MOHATHAMHU: TOKa3aTellbHas W Jorapupmuyeckas
(yHKIMU, WX CBOMCTBAa M TrpauKH, HCMONb30BaTh HUX TpaduKu sl pelIeHUs
YPaBHEHUM;

CBOOOJHO OMEpUpPOBATh MOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMeHTa;

UCIIOJIb30BaTh Tpauku QYyHKUMHA [ HMCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEW NpH PEIIeHUH 3aJad U3 APYrHX Y4eOHBIX MPEAMETOB U peabHOU
’KU3HU, BBIPAXKATh (POpMySIaMU 3aBUCUMOCTH MEXI1Y BEIUUMHAMU;

Hauvasa maTeMaTH4ecKOro aHajamu3a:

CBOOOJTHO OMEpUPOBATh MOHATHIMU: apumeTHUecKass U TreoMeTpuyecKas
nporpeccusi, 6eCKOHEYHO yObIBaroIas reoMeTpudecKkas Mporpeccusi, TMHEHHBIN U
AKCIIOHEHIIMATBHBIN POCT, (OpMYyIa CIOKHBIX MPOLIEHTOB, UMETh MPEJCTaBICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh NPOTPECCUM JJIsl PEHICHUS peajbHBIX 3aJad MPUKIATHOTO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: TIOCIEIOBATENHHOCTD, CTIOCOOBI 3a1aHUS
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OTpPaHUYECHHBIE IOCJIEI0BATEIBLHOCTH,
NOHMMATh OCHOBBI 3apOXKJICHHUS MaTEeMaTHYEeCKOr0o aHaliu3a KaKk aHajiu3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO OIEPUPOBATHh TMOHATUAMH: HENPEPHIBHBIE (YHKIUU, TOUYKH
paspbiBa rpaduka GyHKIIUH, aCUMITOTH Tpadrka GyHKIINY;

CBOOOJTHO OMEPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEphbIBHAsS Ha OTpPE3Ke,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIINI IJIs1 pEIICHUs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh TMOHATHUSAMHU: TEepBas U BTOpas MPOU3BOIHBIC
byHKIMH, KacaTenabHas K rpaduky G yHKINH,

BBIYHCIATH IPOU3BOJIHBIE CYMMBI, IPOU3BEACHMS, YACTHOTO U KOMITO3ULIUU
ABYX (DYHKIIMH, 3HaTh IPOU3BOJHBIE AIIEMEHTAapHbBIX ()YHKLINHI;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHA CMBICT TPOU3BOMHON IS
pelIeHus 3a1a4.

MHoxkecTBa U JIOTHKA:

CBOOOIHO  OMEpUpOBAaTh  MOHSATHSIMH: MHOXECTBO, OINEpalMd  Haj
MHO>XECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapaT JJIsl ONUCAaHUS PEAIbHBIX
IIPOLIECCOB U SIBJIEHUH, IPU PELIEHUH 3a7a4 U3 APYTUX yY€OHBIX IPEIMETOB;



CBOOOJIHO OIEpPUPOBATh MOHATHSIMU: OIpEJeNieHue, TeopeMa, ypaBHEHHUE-
CJIeICTBUE, CBOMCTBO MaTEMAaTUUECKOT0 00BEKTa, TI0Ka3aTEIhCTBO, PABHOCWIBHBIC
ypaBHEHHUs U1 HEPABEHCTRBA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckre ypaBHEHUs
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakrireckue u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 [[MHOkeCTBO, Orepauy HajJ MHOKECTBAMHU 1
M UX CBOMCTBa
2 Juarpammer Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl peleHus 3a1a49
Parmmmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECTUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHUONIECKHE IPOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECTUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHUONUCCKHE IPOOH
6 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
pelieHus MPUKIAIHBIX 3a1a4
7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a71a4
8 JlelicTBuTenbHBIC Yynciia. PanimoHanbHbIe U 1
HppaMOHAJIbHBIE YHCIIa
9 Apudmernueckue omneparuu ¢ 1
NENCTBUTEILHBIMA YHCIAMU
10 Monynb AeMCTBUTEIBLHOTO YHCIIA U €r0 1

CBOICTBA




11

[TpuGnmxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpPYIVICHMS, IPUKUJIKA U OLICHKA
pe3yJbTaTa BEIYMCIICHUM

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHBIE MCTOABI PEIICHUSA TCIIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

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

16

MHoTrouJIeHBI ¢ IETBIMA K0P PUITISHTAMH.
Teopema Buera

17

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEUHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JIMHEHHBIX YPaBHECHHUIA.
Onpenenurenb MaTpUIBI 2X2, €r0
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

20

Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPHUUECKHUI CMBICI U CBOMCTBA;
BBIYMCJIEHUE €r0 3HaYEHUs

21

[IpuMeHeHue onpenenuTens Ui peleHus
CUCTEMBI JIMHEWHBIX YPaBHEHUN




22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposneHast padoTa: "PannonansHble
ypaBHEHUs U HepaBeHcTBA. CucTeMsl
JMHENHBIX ypaBHEHUN"

25

@OyHK1HUS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumno o6patHbie ¢pyHkiuu. Komnosunus

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHusi rpa@UKOB PYHKINN

27

OO6acTh onpeseieHns] © MHOYKECTBO
3HaueHni ¢ynkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

U&THbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢ynkiuu. [IpomexyTku
MOHOTOHHOCTH (YHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee u HaumMeHblllee 3HaYCHHE
(YHKIIMH Ha IPOMEKYTKE

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHeitHas GyHKUIUU

31

DJeMeHTapHOe UCCIIeI0BaHUE U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHHA

32

DJeMeHTapHOe UCCIeIOBaHuEe U
MOCTpOEHHE I'PaUKOB ITHX PYHKIIHIHA

33

Crernens ¢ LIEJIBIM MOKazaTeneM. buHnom




Hrrotona

Crerens ¢ LICJIBIM MOKa3aTelieM. bunom

34 HeroTona
Crenennasi GyHKIUS C HATYPAJIbHBIM U

35 LebIM NokazareneM. E€ cBolicTBa 1
rpadux

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

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJZIEpKalIUX CTEIICHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH,
COJZIEpKalIuX CTEIICHU U KOPHU

41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHU,
COJZIepKalIuX CTEIICHU U KOPHU
Wppannonansseie ypaBHeHHsA. OCHOBHbBIE

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
Wppannonansubie ypaBHeHHs. OCHOBHbBIE

43 METO/bI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH
Wppannonansseie ypaBHeHH. OCHOBHBIE

44 METO/IbI PELICHHS] HPPALUOHAIBHBIX
yYpaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/BI B PELLIEHUU




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 HUppAIMOHAIIBHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HPpaIMOHAIIHBIX YpaBHEHUN

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHN
HPpAIMOHAIIBHBIX YpaBHEHUHN
CpoiicTBa u rpaduK KOpHsI N-0i CTENEeHU

49 Kak (yHKIIMH OOpaTHOU CTETEeHHU C
HaTypaJbHBIM MTOKa3aTeJIeM
CpoiicTBa u rpaduK KOpHs N-0i CTeNeHH

50 Kak (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHBIM MTOKa3aTeJIeM
KontponbHas padota: "CsoiicTBa u rpadux

51 KOpH# N-oii crenenn. pparmoHaibHbIe
ypaBHEeHUS"

59 CreneHs ¢ pallMOHAIBLHBIM MTOKA3aTeNeM U
e€ CBOICTBA

53 CreneHsp ¢ pallMOHAIBLHBIM [TOKa3aTeIeM U
e€ CBOICTBA

54 CreneHs C pallMOHAIBLHBIM [TOKa3aTeIeM U
e€ CBOICTBa

55 [TokazarenbHas ¢yHKIIUA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN A5
peuleHus: ypaBHEeHU I

57 Hcnonb3oBanue rpaduka QyHKIUN AJs

pelIeHNs ypaBHEHUN




[Toka3zarenbubie ypaBHeHUs. OCHOBHbIE

58 METO/IbI PEIICHUS TOKA3aTeIIbHBIX 1
YpaBHEHUU
Ka3aTebHBI BHEHUs. OCHOBHBIC
[Tokazare € ypaBHE O
59 METO/IbI PEIICHUS TTOKA3aTEeIIbHBIX 1
YpaBHEHUU
[TokazarenpHbie ypaBHeHUs. OCHOBHBIE
60 METO/IbI PEIICHHUS TIOKa3aTeIbHBIX 1
YpaBHEHUU
61 Kontponbnas pabora: "[lokazarenpHas 1
ks, [TokasarensHbIe ypaBHEHUS
[Tokaszate "
62 Jlorapudm gucna. CoiicTa norapugpma 1
63 Jlorapudm gucna. CoiicTa norapugpma 1
64 Jlorapudwm uncna. CoiicTBa Jorapupma 1
65 JlecsaTHYHBIC W HATYpATbHBIE JTOTAPU(MBI 1
66 JlecsaTHYHBIC W HATYpaTbHBIE JTOTAPU(MBI 1
[IpeoOpa3zoBanue BEIpAKEHUI, COLEPKALIUX
67 ’ 1
sorapudmbl
[IpeoOpa3zoBanue BEIpAKEHUI, COIEPKALTUX
68 ’ 1
soraprudmsl
[IpeoOpas3oBanue BEIpaKEHUI, COAEpPIKALINX
69 ’ 1
sorapudmel
Jlorapudmnueckas KLU, €€ CBOMCTBA U
70 ’ 1
rpaduk
71 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk
79 Hcnonb3oBanue rpaduka QyHKIUN A5 1

pELIeHNs ypaBHEHUI




Hcnons3oBanue rpaduka GyHKIMM 115

3 peuieHus ypaBHEHUN
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

74 METO/1bl pEIIeHUs JJorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

75 METO/1bl pelIeHHs Jorapu(PMUIECcCKuX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/IbI pelIeHHs] JorapuPMUIecKux
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(PMUIECKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHI

79 Kontponbras padota: "Jlorapudmuaeckas
¢dbynaknus. Jlorapudpmudeckue ypaBHeHus "

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

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

82 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHICIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OTIPECIIEHNE TPUTOHOMETPUUECKHUX

(GYHKIUH YUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 OTIpeieIeHue TPUTOHOMETPHUYECKIX 1
(GYHKIUI 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpKCHUH

o1 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpKCHUH

92 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpKCHUH

93 [IpeoOpa3oBaHrEe TPUTOHOMETPHUIECKUX 1
BBIPAKECHUU

94 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1

95 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

96 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

97 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

98 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

99 Pemenue TpuroHOMeTpHUYECKUX YpaBHEHHIA 1

100 Pemenne TpuroHOMeTpHUYECKUX YpaBHEHHIMA 1
KonTposnsHast padoTa:

101 "TpUroHOMETPUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKHE YpaBHEHUS"

102 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS 1

nocliegoBaTeibHoCTel. MeTon




MaTEMaTHYECKON MHIYKLINU

MOHOTOHHBIE U OTpaHU4YCHHBIC

103 nocyeoBarensHOCTH. McTopust ananu3a
0ECKOHEYHO MaJIbIX

104 Apudpmerrueckasi mporpeccus

105 I'eomeTrpuueckas nmporpeccust

106 BbeckoHeuHo yObIBaroIiasi reoMeTpudeckas
nporpeccust

107 CymMa GeckoHEYHO YOBIBaroIIei
reOMEeTPUYECKOM Mporpeccuu

108 JIMHEHBIN ¥ SKCTTIOHEHIIUAJIBHBIN POCT.
Yucno e. @opmyrna CIOKHBIX MPOLIEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIIMATIBHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

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

111 KounTponsHas pabora:
"I[locnenoBaTeabHOCTH U Mporpeccuu’

112 HenpepsiBHBbIC PYHKIIMHM U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paKOB
byHKIMII

114 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

115 CBoiicTBa (hyHKIIMH HETIPEPHIBHBIX Ha
OTpe3Ke

116 Metoa MHTEpBaJIOB ISl pEICHUS

HCPAaBCHCTB




MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

117
HEPaBEHCTB

118 Metoa HHTEPBAJIOB /ISl pEIICHHS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHus 3a1a4d

120 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

121 [lepBas u BTOpast Npou3BOAHBIE PYHKINU

122 Omnpenenenre, TeOMETPUUECKHN CMBICTT
MPOU3BOTHOMN

123 Omnpenenenue, GU3NIECKUAN CMBICTT
MPOU3BOTHOMN

124 VYpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIIN

125 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIMH

126 [IpousBoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA

127 [IpousBoIHBIE 2JTIEMEHTAPHBIX (DYHKIIHMA

128 [IpousBoiHasi CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UINH (DYHKIUI

129 [IpousBoiHAs CyMMBI, TPOU3BEACHHUS,
YaCTHOTO U KOMIO3UINH (DYHKIUI

130 IIpousBoaHast CyMMBI, IPOU3BEICHHUS,
YaCTHOTO U KOMIMO3UIINH (DYHKITUI

131 KonTtponsnas padota: "[IpouszBoanas”

132 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTU3AIUS 1
3HaHui: "Oyakunn"
134 Wrorosas koHTposbHas paboTa
135 Hrorosas koHTposbHAs paboTa
136 HOBTOPGHI/IG, 0000111eHIEe, CHCTEMAaTU3 I 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPHSI.
Anrebpa 1 Hauaja MmaTemMaTuueckoro ananusa, 10 kinacce/ Komsirun FO.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AkuimonepHoe o0111ecTBO

«M3parenscTBO «IIpocBenieHne

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

VY4ueOHbI TocoOus

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

POIII, MBI, Yuu.py



