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HOACHUTEJIBHASA 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MPOrpamMMe CpeaHero oOIiero 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 Il YCHEIIHOTO OBJAQJACHUS 3aKOHAMHM (PU3HKH, XHUMUH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJECHIIMM Pa3BUTHUSI SKOHOMUKH U OOIIECCTBEHHOMN 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
CTPOTMMH KOHCTPYKLIMSIMH aureOpbl M MaTeMaTHYeCKOro aHajlu3a 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 KPUTUUYECKOE MBIILJICHUE.

B xone usywyenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPIpETAUUd  TOJIYYEHHBIX  PEIICHUH, 3HAKOMATCS €  [pPUMEpaMu
MaTeMaTH4eCKUX 3aKOHOMEPHOCTEM B TMpUPOAE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
dbopMHUpPOBaHNIO HAYYHOTO MHPOBO33PEHHUs, TaK W dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyolieil MpOoJOKUTENbHON  KOHUEHTpPAallMKM  BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yibTar.

B ocnoBe Mmetonuku oOydeHMss aireOpe W HadajllaM MaTeMaTU4eCcKOro
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUN OOY4YEeHUS.

B crpykrype yueOHOro kypca «Anredbpa M Haudajla MaTeMaTHYECKOIo
aHaJM3a» BBIJICIICHBI CIEYIOUIUE COJIepKATEIbHO-METOuYecKue nuHuu: «Hucna
U BblUUCHeHUs», «DyHKuU U rpadukny, «YpaBHEHUs U HEepaBeHCTBay, «Hauana
MareMaTH4ecKoro aHaiamsa», «MHoOXkecTBa U Joruka». Bce OCHOBHBIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasjaenamu. JaHHBIH
yueOHBI KypC SBISICTCS HWHTETPAaTHBHBIM, IIOCKOJIBKY OOBEAMHAET B cede
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroluecs OBIAJEBAIOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
pEeIIeHUsI CaMOCTOSTEIFHO C(OPMYIUPOBAHHON MAaTeMaTHYECKOW 3aJaud, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOMYEeCKass TUHUS «UuClia W BBIYUCICHUS» 3aBepIiaeT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpenHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIIAX B CeOS MCIOIB30BAHUE PA3THMYHBIX
dopM 3amucu 4Ymcla, YMEHHE JHeaTh NPUKUAKY, BBITIONHATH TPUOMKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAXKCHHS, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIU(PUICCKUE 3aJayd M OIepalfu: JEJICHUE HaIleJo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mocienoBaTeIbHOMY pacIIMPEHHMIO Kpyra HCHOJIb3YEMbIX 4YHCET U
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
KOHKpETH3aIHsl.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcsi Ha MPOTSIKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOy4alomMecs OBIAJACBAIOT PA3NUYHBIMH METOJAMHU  PEIICHHUS
palMOHANBHBIX, HPPAIMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPAaBeHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
UCCIeOBaHNH (YHKIMI C TIOMOINBIO MPOU3BOJHOM, MPU PEUICHUHU MPHUKIATHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TaKXKE BBIPAKECHU,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHuidl, paboTbl ¢  CUMBOJBbHBIMH  (opMamMu,  OpPEICTABICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npemiaraet d(PQGEeKTUBHBIE MHCTPYMEHTBI JJI PEIICHUs] TPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAndeckass JuHUA «DyHKIMM U 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, UCIMOJIb30BaHUE (DYHKIMI JUIsl perieHus 3ajad U3 JAPYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MATEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIamMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. MaTepua 3Toi cofepKaTeIbHON JIMHUU HAIleJIeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIUYMHAMH B
pasnmuuHON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOU. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIeHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxartenbHass n1uHUs «Hadana maTeMaTHYeCKOTO aHalIW3a» MO3BOJSET
CYILIECTBEHHO PAaCIIMPUTh KPYr KaK MaT€eMaTHUYECKUX, TaK W MPUKIAJAHBIX 3ajad,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHWS, BBIYHUCIATH IUIOMAnU (Guryp u oOBEMBI TEd, HAXOAWTH CKOPOCTH H
YCKOpeHus1 TIpoueccoB. JlaHHasg coaepxarelibHas JMHHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAIbHO-3KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO ¢ OCHOBAMHM MATEMAaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO, (POPMabHO-JIOTUYECKOTO U
KpEAaTUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHHUH pacro3HaBaTh 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-MeTOIMYECKAs TUHUSI «MHOKECTBA M JIOTMKA» BKJIIOYAET B
ce0si DJIEMEHThl TEOPUM MHOXKECTB M MaTeMaTHYEeCKON JOTUKu. TeopeTuko-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKHU
U TpeasiaraloT Haubosiee YHUBEPCAIbHBIM S3bIK, OOBEAMHSIOUIMN BCE pa3leibl
MAaTEMAaTUKA M €€ NPWIOKEHUM, OHM CBS3bIBAIOT PAa3HbBIE MAaTEMaTUYECKHUE
OUCHUIUIMHBL W WX TPWIOKEHUS B e€auHoe 1enoe. Iloatomy BaxkHO HAaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOM MAaTeMaTHKHA W UCIOJb30BaTh €0 JJIsl BBIPAXKEHUSI CBOUX MBICIIECH.
JIpyruM BaXKHBIM TPU3HAKOM MAaTEMaTUKHW KaK HayKd CleAyeT MNpU3HaTh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBWiaM  TMOCTPOCHMUSI  JIOKa3aTEIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIIUICHUS
00ydJaromuxcs, Mo3BOJISET UM CTPOUTh CBOU PACCYXKIEHUS Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
IPUCYTCTBYIOT OCHOBBI MaTeMaTH4YE€CKOI'0 MOJEIMPOBAaHMS, KOTOPHIE MPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHus BILUIETEHBI B KAXbIM U3 pa3/iesioB MPOrPaMMBbI, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCTIONB3YETCs IS PelleHUs MPUKIATHBIX 3aaad. [lpu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOIb30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3MPOBATH  IPoOIIEeMYy.
JlesiTenbHOCTh O (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MAaTEMaTHYECKOr0 aHaJIN3ay.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 yaca: B 10 kmacce — 136 vacoB (4 yaca B Heaeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue Apodu. Ilpumenenue npoOel M MPOLIEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHanbHbIE W HPPALMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHUCia U ero cBoiicTBa. [IpubamxEHHbIE BRIYUCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c 1uenbiM mnokaszateneMm. bunHom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEHUCTBUTEIIBHBIM MOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

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

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHHS U ypaBHEHUs-cliecTBHs. HepaBeHCTBO,
pelIeHrne HEpaBEeHCTBA.

OCHOBHBIE METO/BI PEIICHUS IEJbIX U APOOHO-PAIMOHATBFHBIX YPaBHEHUHN H
HEpaBEHCTB. MHOroO4wiIeHbl OT OJHOW IEpeMEHHOW. JleneHne MHOrouwieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(punmenramu. Teopema Buera.

[IpeoOpa3zoBaHys YUCIOBBIX BBIPAXKEHUH, COEPIKAIINX CTETICHU 1 KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OcHOBHbIE METOIbI peleHus
HppAIMOHAIBHBIX YPABHEHHI.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoOpazoBaHue BhIpAKEHUM, COJIEpKAITUX JTOTApUPMBI.

Jlorapudmuyeckue YpaBHEHUA. OcHOBHBIE METO/IbI peleHus
norapu@MUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHI. PellleHne TpUroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. Onpenenurens MaTpulbl 2%X2, €ro TEOMETPUYECKUN CMBICT H
CBOMCTBA, BBIYMCJIICHHUE €r0 3HAYEHUS, NPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBI JIMHEMHBIX ypaBHEHWHU. PellleHne MNpUKIAAHBIX 3aJa4d C ITOMOIIBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITOMOIIBIO MaTPHI] U OTIPEAETUTEIEN.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMsA, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00paTHble (QYHKIMH.
Komnosunus ¢yskiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. TIpomMexyTKM MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkiuu. Haubomnpliee 1 HauMeHbllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIPOOHO-IHHEHHAs (QYHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HaTypaJdbHBIM U IEJBbIM MOKa3zareneM. E€ cBoiicTBa U
rpaduk. CpoiicTBa W rpaduKk KOpHS N-OM CTENEeHH Kak (QYHKIUU OOpaTHOM
CTEIEHU C HATYpaJIbHbIM MTOKA3aTEJIEM.

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

TpuroHomerpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKHUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

QOyHKIMOHAIBHBIE 3aBUCUMOCTH B pEaJbHBIX IIPOLIECCAX U SBICHUSAX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

ITocnemoBaTeIbHOCTH, CIOCOOBI 3aJaHWsS TOCIIeAOBATEILHOCTEH. MeTox
MaTeMaTU4eCKON WHIYKLHAH. MoHnoTOHHBIE 17§ OTpaHUYCHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaT€MaTHYECKOIO aHAIN3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernyeckas u reomeTpuueckas nporpeccuu. beckoHeuHo yObIBaroIas
reomerpuueckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIECH TeOMETPHYECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyia CIOKHBIX
IpoueHTOB. VMcnonb30BaHWE TPOTPECCHMU U PELICHUS peajbHbIX  3a]ad
IIPUKJIATHOTO XapakTepa.



HenpepoiBHble (GyHKUMH W HX CcBOMcTBa. Touku pa3pbiBa. ACHMNTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
($u3MUecKHil CMBICT IPOU3BOJIHON. YpaBHEHUE KacaTeabHOU K TpaduKy (PyHKIIMH.

[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 ITPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmui oOuui nenurens (nanee — HOJl) m HammeHslee ooOiee
kpatHoe (nanee — HOK), octaTkoB mo moayito, anroputMa EBkiuaa s pelieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YHCEN IS peieHus (U3HUECKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBHSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUH C  TOMOIIBIO
TPUTOHOMETPUUYECKOUN OKPYKHOCTHU. Pellienne TpUroHoMeTpuyecKuX HEpaBeHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbBIE METO/bl PEIICHHUS] CHUCTEM M COBOKYIMHOCTEH pallMOHAJIBHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3ajlad M 3aJa4 U3 Pa3IMYHbIX 00JacTeil HaAyKW U pealibHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPaPUKHU

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

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

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

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajImu3a

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

[IpuMeHeHnEe NPOW3BOAHON I HAXOXKJICHUS HAWIY4YlIEro pEUICHUs B
OPUKIAOHBIX 3ajadax, sl ONpPEAENICHUs] CKOPOCTM U YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

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

HNuTerpann. ['eomeTpuueckui CMBICJI WHTETpaJA. Brruucinenue
onpenenéHHoro uHTerpana mo ¢gopmyine Hetorona-JleiOnua.

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

[Tpumepsl pemennii nuddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThudeckoe
MOJIETIMPOBaHUE peajbHBIX MPOLECCOB C TMOMOLIBI0 U depeHIHATBbHBIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJIT'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaKAAHCKOM MO3UIIUKM 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HMHCTUTYTAMH B COOTBETCTBUH C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCHUMCKMX MAaTEMAaTUKOB M POCCUKCKON MaTeMaTUYECKOW IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOr0o Hapoaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOrO0 MOBEJACHMS, CBSI3aHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7a4, PEIICHUH, PACCYKICHUN, BOCIIPUUMYNBOCTH
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3I0pOBOTO 1 0€30MacHOro 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN AESTEILHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHUE LIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIE >KU3HEHHBIC IUJIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTUYECKOMY  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS:

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYXKarolel cpenpl, IUIAHUPOBAHHE IIOCTYMKOB W OILIEGHKH WX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAayKu U  OOIIECTBEHHOW  TMPAKTHKW, ITOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeIOBEYECKOW eSITeIILHOCTH, JTarnoB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBISITh TMPOEKTHYIO W HCCIEIOBATENIbCKYIO E€ATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUH, YCTaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS JIJIsi 0000IIEHNS M CPABHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOMCHUSIX W YTBEPXKACHUSX, MpEJiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOATENIBHO J10Ka3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTpAaUBaTh apPryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

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



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHABIMBATh MCKOMOE M JaHHOE, (OpMHpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, IBICHUSMHU, MTPOLIECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TaKXKe BbIJIBUTAThH
NPENOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIUIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WHGOPMAIMIO PA3TUYHBIX BHIIOB U
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATb HAJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCaJIbHbIe YUeOHbIE IelicTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIsIMH OOIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXKaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJYUYCHHBIN PE3yJbTarT;

B X0j/ic OOCYXXJIEHHUSI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3JWUU€ U CXOJCTBO MO3UIIMH, B KOPPEKTHOU (opme
dbopMynupoBaTh pa3HOTIACHs, CBOM BO3PAKCHUS,

MPEJICTaBIATh PE3yJbTaThl PEIICHUS 3aJa4M, dKCIIEPUMEHTA, HWCCIICIOBaHNUs,
MPOEKTa, CaMOCTOATEIHHO BHIOMpaATh (opmaT BHICTYIUICHHS C Yy4€TOM 3ajad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerJISITI/IBHbIe YHUBEpPCAJIBHBLIC yqeﬁﬂme I[eﬁCTBHSI



Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PEILIEHUs 3aJ1ayi, BIOUPATh CIIOCOO PEIICHHUS C
Y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI pEUIEHUN C YYETOM HOBOM MH(OpMaLuy.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJIEKT:

BJa/J€Th  HaBbIKAMU  [O3HABAaTEJIBHOM  peQeKCMM Kak  OCO3HaHUs
COBEPIIAEMbIX JEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAAETh
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYEeCKOH 3a1auH;

NpeBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH MPHU PEIICHUM 3aauH,
BHOCUTBH KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HalJICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OILICHMBATh COOTBETCTBHUE pe3yJbTaTa LEIH U YCIOBUSIM, OOBSCHATh IPUUUHBI
JOCTHXKEHUSI WM HEJIOCTHXKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEIbHOCTD:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYILIECTBA KOMAHIHONW W WHIWBHUAYaJbHOU
paboThl TpU pelIeHHH YYeOHBIX 3aJady, NPUHUMATh IeJIb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBEIX (opMax paboThl (0OCYXIeHHUS, 0OMEH MHCHH,
«MO3TOBbI€ IITYpPMBI» W HWHBIE), BBHIMIOJHATH CBOIO 4YacTh palbOTBl U
KOOPJIMHUPOBATh CBOW JEUCTBUSA C JAPYTMMHU 4YI€HaMU KOMAaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/JICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOy4arouiuiicss MOJTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJbTAThl MO0 OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIH3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogndeckass JapoOb, TPOIEHTHI, HPPAIMOHATFHOE YHCIO, MHOXECTBA
PaIMOHAIIBHBIX U IEHCTBUTEIBHBIX YHCEN, MOAYIh JCHCTBUTEIIFHOTO YUCIIA,

MPUMEHSATh JPOOM W TPOIEHTHI IS PEIICHHWS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, TPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUH;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apU(PMETUUECKUH KOPEHb HATypajbHOM
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHI'€HC
YHUCJIOBOTO apryMEHTA;

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

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIBHBIC YPABHEHUS U YPABHEHUSA-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
pallMOHAIBHBIX YPAaBHEHHMM, IPUMEHATh METOJ] HWHTEPBAJIOB JUISl PELICHUs
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJIbIMU KO3(P(UIMEHTaMH, KOPHH MHOTOWIECHA, NPUMEHSITh
JIeJICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL peLLIeHUs 3a]a4;

CBOOOJTHO OMEpUPOBATH TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YypPaBHEHHH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BATh CBOMCTBA OMNpeNenuTenss 2 X 2 s BBIUUCICHHUS €r0 3HA4YeHUS,
IIPUMEHATH ONPENCINUTENN JUIsl PELICHUS CHUCTEMBbl JIMHEHMHBIX YPaBHEHMH,
MOJIEIIMPOBATh PEAIBHBIE CUTYallMM C IIOMOILBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOTy4YECHHBIA pE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATH IPEOOPAa30BAHUS YMCIOBBIX BBIPAKEHHM, COACPKAIINX CTEIIECHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
J0rapu(pMUYECKUX BBIPAKEHU;

CBOOOJHO ONEPHUPOBATh MOHATUSAMH: HPPALUOHAIBHBIE, IOKAa3aTEJIbHBIE H
Jorapu(pMUYECKUE YpaBHEHUS, HAXOJUTh UX PEIICHHs C TOMOLIBIO PAaBHOCUIIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MIPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUEe (HOpMyIbl A peoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAWMBIE  (OPMYNBI Ui  PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPAaBEHCTBA [0 YCJIOBHUIO 3a/aud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJIHATH JJIEMEHTapHbIE TIpeoOpa3zoBaHus rpaduKkoB HyHKITHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOYKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepruondeckue QyHKIMH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAaKCUMYMBI H
MUHUMYMBbI (YHKIUM, HauOoJsiblliee W HaWMEHbIIee 3HAaueHHe (QYHKIMU Ha
IPOMEXYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokaszaTesieM, rpauk KOpHs N-0oif cTeneHu Kak (PyHKUIUMU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTelIeM;

ONepUpOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTU4Has U JIpOOHO-TMHEWHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

cBOOO/IHO ONEpUpOBaTh MOHATHUAMM: IOKa3aTeiabHas U Jorapupmuyeckas
GyHKIIMU, WX CBOMCTBA M TrpadUKH, HCIOIB30BaTh UX TpaduKu sl pelieHus
YpPaBHEHUN;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpaduku (QYHKIOUM A8 HCCIEIOBaHUS IPOLIECCOB U
3aBHCHMOCTEW MpHU pPEHICHUH 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMyJIaMy 3aBUCHUMOCTH MEX/y BEJIMUNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO ONEpUPOBATh MOHATUSAMU: apumeTndeckas U TeoMeTpuUecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi FT€OMETPHUUECKas MPOrpeccusi, TNHEHHBIN U
HKCMOHEHUIUATBHBIA POCT, (pOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
0 KOHCTAaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSMU: MOCIIEI0BATENBHOCTb, CIIOCOOBI 3a/1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE TOCIEJOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MATEMaTUYECKOTO aHaju3a Kak aHaju3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

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

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

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJHON s
pelieHus 3a1a4.

MHoxecTBa U JIOTMKa:

CBOOOJTHO  ONEpPUPOBATh  MOHATHSMHU:  MHOXECTBO,  OIEpaluu  Haj
MHOECTBAMM;

UCII0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisl ONIMCaHUs PeaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHUE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIBLHBIE
YpaBHEHUS U HEPABEHCTBA.

K konmy ob6yuenus B 11 kJjacce 0OydYarOIIMICS TOJYYUT CICAYIOIIHE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yuciia ¥ BHIYUCTICHUSA:

CBOOO/IHO OMNEpUpOBaTh MOHATHSAMH: HATypaJlbHOE U 1LEJI0€ YHUCIO,
MHOXECTBA HATyPaJIbHBIX M LEJbIX YUCEJ, MCIOJb30BaTh MPHU3HAKU JIEIMMOCTU
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CBOOOIHO OMEpUpOBaTh MOHATHEM OCTAaTKa IO MOAYJIO, 3alHChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUUYECKOU (pOpME, BBINOIHATH apU(PMETHUECKHE ONEPALMH C HUMH U
M300pakaTh HA KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHUS 1 HEPABEHCTBA!



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMBI U COBOKYMHOCTEW PallMOHAJIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, MppalMoOHAIbHEIE, MoKa3aTeJIbHbIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH TpadUUecKrue METOBI JIJIsl PEIICHUS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIHPOBATh peajibHble CHUTyalldd Ha S3bIKe alreOphl, COCTABIATH
BBIDAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJIEIM C KCIOJb30BAHHEM alllapara aireOpsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DyHKUNH U TPAPUKH:

CTPOUTHh TpadHWKd KOMIO3UIMKA (YHKIUNA € TOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM IJIOCKOCTH;

CBOOOJIHO  OINEPHUPOBATH TOHATHUAMH: TpadUKA TPUTOHOMETPUUICCKUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Havyana MmaTeMaTH4eCcKOro aHajan3a:

UCITOJTH30BaTh MPOU3BOIHYIO JIJIS UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAUMEHbIIIEE 3HaUCHUs] PYHKIIMH HENPEPHIBHON Ha
OTPE3KE;

HCTIOJIB30BAaTh MPOU3BOAHYIO JJIS HAXOXKJACHHUS HAWIYYIIErOo PEIICHHUS B
NPUKJIAIHBIX, B TOM 4YHCJIE€ COLUUAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
ompeAeaeHUs CKOPOCTH W YCKOPEHMs IMpoliecca, 3aJaHHOro (opMmynol wiH
rpaguKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HAXOAUTh IUIOMIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TPEICTABICHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHUM HA IpUMEpe
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

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



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Konrpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PaninoHanbHble YypaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
5 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TTOKa3aTeneM
3 ApubdMeTnuecKknii KOpeHb N-0if CTEIEHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuyeckue BbIPAKECHUS U 99 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U MPOTPECCHH 10
HenpepsiBuble pyHkimuu. [IponsBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BO/THOM
2 [TepBooOpa3Hasi ¥ HHTETPAIT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuronomeTpudeckne HepaBEHCTBA
4 HppanmoHansHbIe, TIOKa3aTeIbHBIC U 24 1
Jorapu(pmMuUecKre HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
Cucrembl palMoHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
ypaBHEHUH
8 3anauyu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakrieckue u3ydeHnusi | oOpa3zoBaTesibHbIE
padoThI padoThI pecypest
1 [[MHOkeCTBO, OTepaluy HaJ MHOKECTBAMH 1
H X CBOMCTBa
2 Juarpammer Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl peleHus 3a1a49
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECTUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHUONIECKHE IPOOH
PanmonaneHbie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TPOIICHTHI, 1
OCCKOHEYHBIC MTEPHUONUCCKHE IPOOH
5 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a71a4
7 [Ipumenenue npoOeli U MPOIICHTOB JIJIs 1
penieHus MPUKIAIHBIX 3a71a4
3 JlericTBUTENbHBIC YUCIIA. PallnoHaIbHEIE 1 1
HppalMoHaIbHBIC YHCIIa
9 Apudmernueckue omneparuu ¢ 1
IENCTBUTEILHBIMH YHCIAMU
10 Monaynb AeMCTBUTEIBLHOTO YKCIIA U €r0 1

CBOICTBa




11

[TpuGnmxEHHbIC BEIYMUCIICHUS, IPaBHUIIA
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

OCHOBHEBIE MCTOABI PEIICHUSA TCIIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOro4ieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOTOYIEHA HA MHOTOYJICH C
octatkom. Teopema bezy

16

MHorousieHsl ¢ HeIbIMH KO3 QULIneHTaMu.
Teopema Buera

17

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEUHBIX YpaBHEHUI

19

Martpuiia CUCTeMbI TUHEHHBIX YPaBHEHHI.
Onpenenurenb MaTpUIBI 2X2, €r0
F€OMETPHUYCCKHI CMBICI U CBOHCTBA;
BBIYHCJICHHE €TI0 3HAUCHUS

20

Omnpenenurens MaTpuLpl 2x2, ero
TE€OMETPUYECKUN CMBICIT U CBOMCTBA;
BBIYHCIIEHUE €T0 3HAYEHUS

21

[IpuMeHeHue onpenenuTens Uil peleHus
CUCTEMBI JIMHEWHBIX YPABHEHUN




22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposneHast padoTa: "PannonansHble
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

@OyHK1HUS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumuo o6patHbie ¢pyHkiun. Komnosunus

byHKINNA

26

I'paduk pyHkmu. dnemMeHTapHbIE
npeoOpa3oBaHusi rpa@UKOB PYHKINN

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HaueHni ¢ynkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue dpynkiuu. [Ipomexyrku
MOHOTOHHOCTH (YHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonsiiee 1 HaumeHblliee 3HaYCHHE
(YHKIIMH Ha IPOMEKYTKE

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHetHas GyHKIUU

31

DJeMeHTapHOe UCCIeIOBaHuEe U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHHA

32

DJeMeHTapHOe UCCIeI0BaHNUE U
MOCTpOEHHE I'PaUKOB ITHX PYHKIHHA

33

Crernens ¢ LIEJIBIM MOKazaTeneM. buHnom




Hrrotona

Crerens ¢ IICIBIM MOKa3aTelieM. buaom

34 HeroTona
Crenennasi GyHKIUS C HATYPAJIbHBIM U

35 LebIM NokazareneM. E€ cBolicTBa 1
rpaduk

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

37 Apudmernueckuil KOpeHb HaTypaIbHON
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJZIEpKalIuX CTEIICHU U KOPHH

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJZIepKalIuX CTEIICHU U KOPHU

41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHU,
COJZIepKalIuX CTEIICHU U KOPHU
Wppannonansubie ypaBHeHHs. OCHOBHBIE

42 METO/bI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH
Wppannonansubie ypaBHeHHs. OCHOBHbBIE

43 METO/IbI PELICHHS] UPPALUOHAIBHBIX
YpaBHEHUH
Wppannonansseie ypaBHeHH. OCHOBHBIE

44 METO/IbI PELIEHHS] UPPALUOHAIBHBIX
ypaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN

46 HppalMOHAIIbHBIX YPaBHEHUM

47 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPAaBHEHUM

48 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAJIbHBIX YPaBHEHHM
CpoiicTBa u rpaduK KOpHsI N-0i CTENEeHH

49 KaK (QyHKIIMH OOpaTHOM CTETICHH C
HaTypaJIbHbIM TIOKa3aTesieM
CpoiicTBa u rpaduK KOpHsI N-0i CTENeHH

50 Kak (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHBIM [TOKa3aTeJIeM
KontponbHas padota: "CsoiicTBa u rpadux

51 KOpH# N-oii crenenn. pparmoHaibHbIe
ypaBHEHUS"

52 CreneHb C pallMOHAJIBHBIM MOKAa3aTEIEM U
e€ CBOICTBA

53 CreneHb C pallMOHAJIBHBIM MOKAa3aTeIeM U
e€ CBOICTBa

54 CreneHb C pallMOHAJIBHBIM MOKAa3aTeIeM U
e€ CBOICTBa

55 IToka3zaTtenbHast GpyHKIHMA, €€ cBOICTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GQyHKIUU A5
pelIeHNs ypaBHEHUI

57 Hcnonb3oBanue rpaduka QyHKIUN A5

peLIeHNs ypaBHEHUIN




[Toka3zarenbubie ypaBHeHUs. OCHOBHbIE

58 METO/1bl PEIIEHUSI T0KA3aTEIbHBIX 1
YpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/1bl PEIIEHUSI TI0KA3aTEIbHBIX 1
YpaBHEHUU
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

60 METO/IbI PEIICHHUS TIOKa3aTeIbHBIX 1
YpaBHEHUU

61 Kontponbnas pabora: "[lokazarenpHas 1

k. [Toka3zaTenbHble ypaBHEHHUA"
VH

62 Jlorapudm gucna. CoiicTa norapugpma 1

63 Jlorapudwm uncna. CoiicTBa Jorapupma 1

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1

65 JlecsaTHYHBIC W HATYpATbHBIE JTOTAPU(MBI 1

66 JlecsaTHYHBIC W HaTYypaJIbHBIE JJOTAPU(MBI 1

67 [IpeoOpa3oBanue BhIpaKEHUH, CoAEepIKALIUX 1
sorapudmbl

68 [IpeoOpaszoBanue BhIpaKEHUH, COAEPIKAIINX 1
Jorapudmel

69 [IpeoOpas3oBanue BEIpaKEHUI, COAEpPIKALINX 1
sorapudmel

70 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka QyHKIUN s 1

pELIeHNs ypaBHEHUI




Hcnons3oBanue rpaduka GyHKIUN A5

3 peuieHus ypaBHEHUN
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

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

75 METO/1bl pEIIeHUs] IOTapU(PMHUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/IbI pelIeHHs] JorapuPMUIecKux
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHH

78 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHI

79 KontponbHas padota: "Jlorapudmudeckas
¢dbynaknus. Jlorapudpmuaeckue ypaBHeHus"

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

81 CuHyC, KOCUHYC, TAHT'€HC U KOTAHT'€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHUHYC U apKTaHTE€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
TpuronomeTrpuueckas OKpy>KHOCTb,

84 OTIPEEIIEHNE TPUTOHOMETPUUECKHUX

(GYHKLUI YUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 OTIpeieIeHue TPUTOHOMETPHUECKIX 1
(GYHKIUI 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpKCHUH

o1 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpKCHUH

92 [IpeoOpa3oBaHuEe TPUTOHOMETPHUIECKUX 1
BBIPAKEHUI

93 [IpeoOpa3oBaHrEe TPUTOHOMETPHUIECKUX 1
BBIPAKEHUIN

94 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

95 Pemenne TpUroHOMETpUYECKUX YPaBHEHHIMA 1

96 Pemenne TpUroHOMETpUYECKUX YPaBHEHHIMA 1

97 Pemenue TpuroHOMeTpHUYECKUX YpaBHEHHIA 1

98 Pemenne TpuroHOMeTpHUYECKUX YpaBHEHHIMA 1

99 Pemenue TpuroHOMeTpHUYECKUX YpaBHEHHIA 1

100 Pemenune TpUroHOMETpUYECKUX YPAaBHEHHUM 1
KonTtponeHas padoTa:

101 "TpUroHOMETPUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKHE YpaBHEHUS"

102 ITocnenoBaTenbHOCTH, CIOCOOBI 3aaHUS 1

nocliegoBaTelbHoCTel. MeTon




MaTEMaTHYECKON MHIYKLINU

MOHOTOHHBIE B OTpaHUYCHHBIC

103 nocyenoBarensHOCTH. McTopust ananm3a
0ECKOHEYHO MaJIbIX

104 Apudpmerrueckasi mporpeccus

105 I'eomeTrpuueckas nmporpeccust

106 BbeckoHeuHo yObIBaroIiasi reoMeTpudeckas
nporpeccust

107 CymMa GeckoHEeYHO yOBIBarome
reOMEeTPUYECKOM Mporpeccuu

108 JIMHEeNHBIN ¥ SKCIOHEHIIMATIBHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOLIEHTOB

109 JIMHEHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

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

111 KounTponsHas pabora:
"I[locnenoBaTeabHOCTH U Mporpeccuu’

112 HenpepsiBHbIE (DYHKIINHN U X CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI T'paUKOB
byHKIMII

114 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

115 CBoiicTBa (hyHKIIMH HETIPEPHIBHBIX Ha
OTpe3Ke

116 Mertoa UHTEpBaJIOB ISl pELICHUS

HCEPAaBCHCTB




MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

117
HEPaBEHCTB

118 Metoa HHTEPBAJIOB /ISl pEIICHHS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

121 [lepBas u BTOpast Npou3BOAHBIE PYHKLINU

122 Omnpenenenre, TeOMETPUUECKHN CMBICTT
MPOU3BOTHOMN

123 Omnpenenenue, GU3NIECKUAN CMBICTT
MPOU3BOTHOM

124 VYpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIIN

125 VYpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIMH

126 [IpousBoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA

127 [IpousBoiHbIE 37IeMEHTAPHBIX PYHKINN

128 [IpousBoiHAas CyMMBI, TPOU3BEICHHS,
YaCTHOTO U KOMIO3UINH (DYHKIUI

129 [IpousBoiHAs CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMIMO3UIINH (DYHKITUI

130 IIpousBoaHast CyMMBI, IPOU3BEICHHUS,
YaCTHOTO U KOMIMO3UIINH (DYHKITUI

131 KonTtponsnas padota: "[IponszBoanas”

132 [ToBTOpEeHue, 06001IeHNE, CCTeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0600IIeHNE, CHCTEMATU3AIUS 1
3HaHui: "Oyakunn"
134 Wrorosas koHTposbHas paboTa
135 Hrorosas koHTposbHAs paboTa
136 HOBTOPGHI/IG, 000011IeHIE, CHCTEMAaTH3aIlH 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTHYeckue
padoTbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

[IpuMeHeHne npon3BOIHON K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeneHnre mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKIM Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCle0BaHUI0 (QYHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K
HCCIIeIOBaHUIO PYHKIIMHA Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

HaxoxnaeHue HanOOJIBIIET0 U

HANMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIMU Ha OTpe3Ke

HaxoxaeHue HanOOJIBIIEr0 U




HaVMEHBIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(YHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUST HETIPEPHIBHOU
(hyHKIMM Ha OTpe3Ke

13

[IpumeneHnre Tpou3BOTHOM JIst
HaxO0JKJICHUS HAMITYYIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue mpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPONU3BOAHON IS
OTIpEJIeTICHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (opMyIION Uil
rpadpuKom

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
npoliecca, 3a1aHHOTO GOpMYIION UITH
rpadpuKom




17 Kommosutus ¢hyHKIwii

18 Komnozunust pyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 KonTponsnas pabora: "UccnenoBanue
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM"

23 [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOpPa3HbBIX

24 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XkAEHUS TEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XkAEHUS TEPBOOOPA3HBIX

26 Huterpan. ['eomerpuyueckuii cMbICT
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaa
o ¢opmyne Herotona-JleitOnuna

08 Brruncnenue onpenenéHHOro HHTerpaa
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTerpana st HAXOXKIACHUS
IUIOIIAJeH MIOCKUX (QUryp

30 [IpumMeHeHue nHTErpaa Uil HaXOXKIACHUs
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps! pemenuit quddepeHInaIbHbIX

ypaBHEHUH




[Tpumeps! pemenuii quddepeHInaIbHbIX

32 .
ypaBHEHUI
MaremaTuyeckoe MOAEIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MIOMOIIBIO
mddepeHnnanbHbIX ypaBHEHUN

34 Kontponbnas padota: "[lepsoobpasznas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIUH, UX
CBOMCTBa U rpadpuku

36 TpuronomeTpruyeckue GyHKIHHA, UX
CBOMCTBA U rpadpuku

37 TpuronomeTpruyeckue GyHKIIHHA, UX
CBOMCTBA U rpaduKu

38 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT60p KOpHEI TPUTOHOMETPUUECKHIX

41 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

43 OT160p KOpHEH TPUTOHOMETPUIECKHUX

YPaBHEHUH C TIOMOLIBIO




TPUTOHOMETPUUECKOMN OKPYKHOCTH

Pemrenne TpuroHoMeTpu4ECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB
Kountponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIIEHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIIECHUS
[IOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

52 OcHOBHBIE METOBI PELLIEHUS
[IOKa3aTeJIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

54 OcHOBHBIE METO/BI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

55 OcHOBHBIE METO/IBI PELLIEHUS
norapu(pMHUUECKUX HEPAaBEHCTB

56 OcHOBHBIE METO/IBI PEILIEHUS

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




OcHoBHEIC MCTOAbI PCIICHUS

> UppanroHaIbHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHHS
UppaIMOHATEHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEIICHHS
MppaIoOHATEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEIICHUS
MppaIoOHAILHBIX HEPABEHCTB
61 I'padrueckre METOIBI pelIeHHS
MppaMOHAIBEHBIX YPaBHECHHN
62 I'padrueckre METOIBI peleHHS
MppaMOHAIBEHBIX YPaBHEHHN
63 I'paprueckue MeTOIbl pelIeHUs
[I0Ka3aTeJbHbIX YPaBHEHUH
64 I'paprueckue MeTOIbl peLIeHUs
[IOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTobl peLeHHs
norapu(pMUUECKUX ypaBHEHUIN
66 I'paduueckue MeTobl peLeHus
norapu(pMUUECKUX HEPAaBEHCTB
67 I'padrueckue MeTobl peLeHus
norapu(pMUUECKUX HEPAaBEHCTB
I'padrueckue MeTOIbl peLieHNs
68 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUH
I'paduueckue MeTOIbl pelIeHNs
69 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX

ypaBHEHUH




70

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPaBCHCTB

71

I'paduueckre METOIBI pelIeHHS
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECcCKux
HEPABEHCTB

72

KonTponsnas pabora: "UppannoHaibHele,
MOKa3aTeabHbIE U JIOTapupMUUECKHe
HepaBeHCTBaA"

73

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

74

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMbI 3aIUCU
KOMIIJIEKCHOTO YHCIIa

75

Apudmernueckue onepauu ¢
KOMILJIEKCHBIMU YHCIIAaMU

76

Apudmernyeckue onepauu ¢
KOMILJIEKCHBIMU YHCIIaMU

77

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOp,HHHaTHOﬁ IIJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIIJIEKCHOTO YHUCIIa

80

®opmyna Myaspa. Kopuu n-oii crenenn
13 KOMIIJIEKCHOTO YUClIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHUCEI I




penieHus pU3NIECKUX M TE€OMETPUICCKUX
3a1a4

KonTtponsHast padota: "KomruiekcHbie

82 "
qucna

83 HarypanbHble u nienpie yncia

84 HarypanbHble u nensle yncna

85 [IpuMeHeHne Mpu3HaKOB JEIUMOCTH
LEJIbIX YUCell

86 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
LEJIbIX YUCell

87 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
nensix yucen: HOJl u HOK

88 [IpumeHeHue NpU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

89 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MO0

90 [IpumeHeHue NPU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MO0
[IpumeHeHne NpU3HAKOB AETUMOCTH

91 LeNbIX Yyucell: aaroput™ EBknuaa ms
pelIeHus 3a/1a4 B LIEeTIbIX YHCIax

92 KontponbHas padota: "Teopus membx
yucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHHI.

93 PaBHOCUIIbHBIE CHCTEMBI I CUCTEMBI-
CJIeJICTBHS

94 Cucrema ¥ COBOKYITHOCTb YPaBHEHUH.

PaBHOCHUIIBHBIE CUCTEMBI M CCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPaBHEHHI

OCHOBHBIC METOJIbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH MppalMOHAIbHBIX
YpaBHEHUU

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
98 COBOKYITHOCTEH IMOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX
ypaBHEHU U

OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

[IpumMeHeHHe CUCTEM K PEIICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3

101 pa3IUYHbBIX 00JaCTel HAYKH U peallbHOM
KU3HU, UHTEPIPETAIHS TOTYICHHBIX
pe3yNnbTaToOB

[IpuMeHeHHe CUCTEM K PEIICHUI0
MaTeMaTH4eCKUX 3aJa4 U 3a/1a4 U3

102 pa3nuyHbIX 00JacTeil HAyKU U peabHOM
KHU3HU, UHTEPIPETaNs HOTYyIEHHBIX
pe3yabTaToB




[IpumeHeHre HEpaBEHCTB K PEILIEHUIO
MaTeMaTHYECKUX 3a1a4 U 337a4 U3

103 pa3nu4HBIX 00IacTeil HAYKH U peabHOM
KHU3HU, HTHTEPIPETAIHS TOTYIEHHBIX
pe3yJIbTaToB
Kontponbhas padota: "Cucremsr

104 paMoHATBFHBIX, UPPAIMOHATBLHBIX
MOKa3aTeNbHBIX U JIOTapU(YMUIECKAX
ypaBHeHUI"

105 PannoHaneHbIE ypaBHEHNUS € TapaMeTpamMu

106 PannoHaneHbIE HEPABEHCTBA C
napaMmeTpamMu

107 PanmionanbHbBIE CUCTEMBI € TTapaMeTpaMu

108 HppanunonanbHble ypaBHEHUA,
HEpaBEeHCTBA C MapaMeTpaMu

109 WppanmoHaibHble CUCTEMBI C
napaMmeTpamu

110 [TokaszarenbHble ypaBHEHUS, HEPABEHCTBA C
rnapameTpamu

111 IToka3zaTenbHBIC CHCTEMBI C TTapaMETPAMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapugpmuueckue CuCTEMBI ¢
napameTpamu

114 Tpuronomerpudeckue ypaBHEHUS C
napaMmeTpamu

115 Tpuronomerpuieckrue HepaBEeHCTBA C

napameTpamMu




116

TpUroHOMETpUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIEH pealbHbIX
CUTYaLlMi C IOMOLIBIO YPABHEHUH C
napaMmeTpamu

118

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENEeN peabHbIX
CUTYAILMH C MOMOILIBIO CUCTEM YPAaBHEHUI
C mapameTpaMmu

119

[TocTpoenue u ucciaeaoBaHue
MaATEMATUYCCKUX MOJIGJ'IGI\/'I peaﬂLme
CUTYallUi C TOMOIIBIO CUCTEM YPaBHEHHI
C IapameTpamMu

120

KonTtponbHas padota: "3agauu ¢
napameTrpamu"

121

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

122

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

123

[ToBTOpEHUE, 0000IICHNE,
cUcTeMaTH3alus 3HaHuil: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

124

[ToBTOpEenue, 06061IeHNE,
cucremarusanvs 3Hanui: "HepaBeHncraa"

125

[ToBTOpEHnue, 060061IeHNE,
cucreMmarusanus 3Hanui: "HepaBeHncraa"

126

[ToBTOpEeHue, 060061IeHNE,




cucteMarusanus 3Hanuii: "HepaBencrsa"

[ToBTOpEenue, 06001ICHNE,

127 cucteMaruzanus 3Hanuit: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpEHue, 06001ICHNE,

128 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,

129 cucremarusanus 3HaHuit: "[IponsBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6obIICHNE,

130 cucremMaTH3anus 3HaHuii: "MHTerpa u ero 1
npuMeHeHue"

131 [ToBTOpeHue, 06o0IIEeHNE, 1
cucrtemaTusanus 3Hanuii: "OyHknun"

132 [ToBTOpEeHuE, 0600IICHNE, 1
cucrtemaTtusanus 3Hanuil: "OyHknun"

133 [ToBTOpEeHue, 0600IICHNE, 1
cucremaTusanus 3Hanuii: "OyHknun"

134 Hroropas koHTpoJIbHAs paboTa

135 Hroropas koHTpoJIbHAs paboTa 1 1

136 [ToBTOpEHUE, 0000IICHNE, 1
cHUCTeMaTH3allysl 3HaHUI

OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







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

* MaTtemaruka: anrebpa v Hayajga MaTeMaTHYECKOTO aHAIU3a, TEOMETPHUS.
Anrebpa 1 Hauajia MaTeMaTH4ecKoro ananusa (B 2 yactsx), 11 kmacc/ Yacts 1:
Mopaxosuu A.I'., Cemenos I1.B.; Yacte 2: Mopakosud A.I'. u npyrue; noa
penakiueit Mopakosuya A.I'., O0111eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«O0I] MHEMO3HMHA»

Anrebpa u Hauana aHanuza ( B 2 yactax), 10 kmace/ Yacte 1: Mopakosuu A.T.,
Cemenos I1.B.; Yacte 2: Mopakosuu A.I'. u p.; nox penakuueit Mopakosuu A.T,

O6m1ecTBO ¢ orpaHnueHHON 0TBeTcTBeHHOCThIO "MIOI] MHEMO3NHA"

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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