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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MPOrpamMMe CpeaHero oOmiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecle4YMBaeT MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JPYroil CTOPOHBI, PopMHUpYyeET
JIOTUYECKOEe M aOCTPAKTHOE MBIIUICHHE 00Yy4YalolUXCcsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI UH(POPMATUKHU, OOIIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTU U JIPYTUX
auciuIuiiH. B pamkax maHHoro ydeOHOro Kypca oOydaromivecsl OBJIaJI€BarOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM Hayku, KOTopas (QopMyiaupyeTr CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc aiareOpsl M Hadajdl MaTeMaTHYECKOTO aHajau3a 3akKiajblBacT
OCHOBY Il YCIENIHOTO OBJAQJACHUS 3aKOHAMHM (PU3HKH, XUMUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUS YIKOHOMUKH U OOIIECCTBEHHOM KU3HH,
MO3BOJISIET OPUCHTHUPOBATHCSA B COBPEMEHHBIX ITM(MPOBBIX MU KOMIIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOIB30BaTh WX [JIs JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi oBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMHM KOHCTPYKLMSAMH anreOpbl MU MaTeMaTHYecKOTO aHajliu3a pa3BUBAET
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKIMH U PacCyX IaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xone msyuenusi yueOHOro Kypca «Ainrebpa u Havajla MaTeMaTHUYECKOIrO
aHanu3a» OOydYarolivecs MOJy4aloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJIbHOTO MOCTPOCHUSI MAaTEMaTUYECKUX MOJEJIEH pealbHbIX CHUTYallHi,
UHTEpOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCSI C  MOpUMEPAMU
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTE B TMpPUPOAE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMHU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIUATIOM,
KOTOpBIN peanu3yeTcss Kak uepe3 ydeOHbI MmaTepualn, CHOCOOCTBYIOIIHMA
dbopMHUpOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduky ydeOHOi
NEATENIbHOCTH, TpeOyoliell MpOJOKUTENbHON  KOHUEHTpPAallMKM  BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe Mmetomukm oOydeHHs] anreOpe W HadajaM MaTeMaTHYeCKOTO
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUN O0YyYEHUSI.

B crpykrype yueOHOro kypca «Anredpa M Haudajla MaTeMaTHYECKOIo
aHaJM3a» BBIICJICHBI CIIEYIOIIUE COJIepKATEIbHO-MEeTouYecKue muHuu: «Hucna
U BbluucieHus», «OyHkuu u rpapukmny, «YpaBHEHHUs U HepaBeHCTBay, «Hauana
MareMaTH4ecKoro aHaiausa», «MHokecTBa U Joruka». Bce OCHOBHBIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUs Ha YpPOBHE CpEAHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApyT Opyra W MOCTETEHHO HACHIMAACh HOBBIMH TeMaMH W pasaenamu. JlaHHbBIN
yueOHBI Kypc SIBISETCS WHTETPATHUBHBIM, IIOCKOJIBKY OOBEAMHSET B cele
COJIEp)KaHUE HECKOJIBKUX MAaTEeMaTHYECKHX IUCIHIUINH, TaKUX Kak anredpa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUN aHallu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u gapyrue. Ilo mepe Toro kak oOydvaromuecs: OBIaAeBalOT BcE Oosee
IMPOKUM MaTEMaTHYECKHM armapaToM, Y HUX MOCIE0BAaTeIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKyI0 MOJENb pealbHOU
CUTYaIlH, PUMEHITH 3HAHUS, TOTYYCHHBIE IPU U3YYCHHH Y4eOHOTO Kypca, IS
peIIeHUs] CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3a7aduu, a 3aTeM
MHTEPIPETUPOBATH CBOH OTBET.

ConepxxarenbHO-MeTOIMYEeCKass TUHUS «Yucia W BBIYUCICHUS» 3aBepIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JIEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpemHero o0miero
oOpa3oBanus oco0oe BHUMaHHE yAensercs (HOpPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHHUN, BKIIOYAIONIMX B CEOsl MCIOIB30BaHUE Pa3IMYHBIX
dopM 3ammcu 4Ymcla, YMEHHUE HeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYPaJIbHBIX, IEIBIX,
pallMOHANBHBIX W JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoOM H3 OTUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIeNU(UICCKUEe 3aJaud M OIEpaluu: JeJICHUe Haleo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIE CBOWMCTBA
palMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METUICCKHE OTNEPAIliU, a TaAKKE
U3BJICUCHUE KOPHS HATypaIbHOW CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapss mociieoBaTeIbHOMY pPACIIMPEHUIO KPyra HCIOJNb3yEeMbIX YHCEN |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 3aj]ad
(GopmupyeTcsi npeACcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HAyKd U €€ poyd B
MOCTPOEHUU MOJIEIEH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETH3aIHsl.

JIuaus «YpaBHEHUS U HEPABEHCTBA» peaNMU3yeTcsi Ha MPOTKEHUH BCETO
oOyueHus Ha YpOBHE CpeIHEro oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pazgene Ilporpammbl NperyCMOTPEHO peEIIEHHE COOTBETCTBYIOIIMX 3aaay. B
pe3ynpTaTe OOyd4aroliyecs OBJAACBAIOT PA3NUYHBIMU METOJAMHU  PELICHUS
palMoOHANbHBIX, HPPAIMOHANBHBIX, TOKAa3aTeNbHBIX, JOTAapU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHHUH, HEPAaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepkammx mapameTpel. llomydeHHble yMEHHS LIMPOKO HCHOJB3YIOTCS IPH
UCCIeOBaHUN (YHKIMI C TIOMOINBIO MPOU3BOJHON, MPU PEHICHUH MPUKIIaJIHBIX



3a/1a4 U 3a7a4 Ha HaXOXJEHUE HauOOIbIINX U HAMMEHBIIUX 3HAYCHUN (yHKIIUH.
JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHHM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, MpeoOpa3oBaHHs  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3yyeHUIo anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAKTHOTO MBIIUICHUST OOydYaromuxcs, (GOPMUPYIOTCS HAaBBIKU JIETYKTHUBHBIX
paccyxJaeHui, paboTbl C  CHMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJI€ PABEHCTB W HEpaBeHCTB. AjreOpa
npemiaraet d(PQGEeKTUBHBIE HMHCTPYMEHTBI Ui PEIICHUs] MPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3374, HATJSAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK
sI3bIKa HAYKH.

CopepxxarenbHo-MeToandeckass JuHUs «DyHKUMH ©U  TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JPYTMMU JIMHUSMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEIBHOCTh U3yUEHUsI MaTepuaia. M3yueHne CTeneHHoum,
NOKa3aTeIbHOM, JIorapuMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITUI, UX CBOWCTB
U rpaduKoB, UCIMONB30BaHUEe (PYHKIMUHA I PEIICHUS 3a7ad U3 JAPYTHX y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaKk U C pEIICHHEeM YpaBHEHUN W HepaBeHCTB. [Ipu 3ToM OGonbllioe BHHUMaHHUE
ynensercs (GOpMUPOBAHUIO YMEHUSI BbIpakaTh (OpMyJIaMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh IOJYyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. MaTepuas 3Toi cofepKaTeIbHON JIMHUN HAIlleJIeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, ITO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXIY BEIWYMHAMH B
pasnmuuHON (opme: aHATMTHYECKOH, rpaduueckoil u cioBecHOW. Ero m3ydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hauanma maTeMaTnueckoro aHain3a» MO3BOJSET
CYIIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTUYE€CKUX, TaK M MPHUKIAIHBIX 3ajad,
JOCTYITHBIX OOYYAIOMIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpauku  CIOXKHBIX (QYHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIIHE
3HAUEHWS, BBIYHUCIATH IUIOMAnd (Guryp u oOBEMBI TEl, HAXOAUTH CKOPOCTH H
yCKOpeHus1 TmpoueccoB. JlaHHas conepxareiibHas JMUHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TOCTPOCHUS MAaTEMATUYECKUX MOJEIEH pPEaJbHbIX CHUTYyallHi,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEUICHWE B MPUKIAOHBIX, B TOM YHCIIE
COI[MAIbHO-KOHOMUYECKHX, 3a/lauaX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTUIO a0CTPAaKTHOrO, (POPMAIbHO-JIOTUYECKOTO U
KpEAaTUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHHUH pacrno3HaBaTh MPOSIBICHUS
3aKOHOB MAaTeMaTUKH B HayKe, TEXHHKE U HCcKyccTBe. OOyuaromuecs: y3HaIT O



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

ConepxarenbHO-MeTOIMYECKAs TUHUS «MHOKECTBA U JIOTMKA» BKJIKOYAET B
ce0si DJIEMEHTHhl TEOPUM MHOXKECTB M MaTeMaTHYeCKON JOTUKU. TeopeThko-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECh KyPC IIKOJIBHON MaTeMaTUKHU
U TpeasiaraloT HauOosiee YHUBEpCAJIbHBIM SI3bIK, OOBEIMHAIONIMA BCE pa3aeibl
MAaTEMAaTUKA M €€ NPWIOKEHUM, OHM CBS3bIBAIOT pPAa3HbIE MAaTEMaTUYECKHUE
OUCHUIUIMHBL WM HMX TPUIOKEHUS B e€auHoe 1enoe. lloaTomy BaxxkHO HAaTh
BO3MOXKHOCTH OOYy4YaronmeMycss TOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHONW MAaTeMaTHKUA W UCIOJb30BATh €0 JJIsl BBIPAKEHUSI CBOUX MBICIEH.
JlpyrumM BaXKHBIM TPU3HAKOM MATEMaTUKM KaK HayKd CIEeAyeT NpU3HaTh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  I[OCTPOEHUS  JOKAa3aTEIbCTB.  3HAKOMCTBO € JJEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00y4Yaromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY’KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKU KPUTHIECKOTO MBIIILICHHUS.

B yuebnom kypce «Anrebpa U Hadaja MaTEMaTHYECKOTO aHaJIA3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOI'O0 MOJEIUPOBAHUS, KOTOPBIE IPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHS MOJENEH peaslbHbIX
CUTyalluii, WCCJIEAOBAHMUS DSTHUX MOJIEeNIed C TIOMOUIBIO afmapara aiuredpbl H
MAaTE€MAaTHYECKOTO aHaJu3a, WHTEPIPETAlHH TOJYYEHHBbIX pe3yJbTaToB. Takue
3a/1aHus BIUIETEHBI B KAXBIM U3 pa3/iesioB MPOrPaMMBbI, IOCKOJIBKY BECh MaTEpUal
y4eOHOT0 Kypca IIUPOKO HMCTIONB3YETCs IS PelleHus MPUKIATHBIX 3aaad. [lpu
pEIICHUH  peabHbIX  MPAaKTHYECKUX  3aJad  oOydYaloniuecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B MPoIlecce U3YUYEHHUS BCeX TeM yd4eOHOTo Kypca «Anredpa u Hadamna
MAaTEMaTHYECKOr0 aHaJIN3a.

Ha wu3ydenmne yueOHOTO Kypca «AnreOpa uW Havala MaTeMaTHUYECKOTO
aHanu3a» otBoAuTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Heaeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mepuoauyeckue apoodu. IlpumeHeHue apobGelt U MPOLEHTOB IS
peLIEHUs TTPUKIIAJIHBIX 3a/1a4 U3 PA3JIMYHBIX OTPACIIEH 3HAHUU U PEAJIbHOM KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHanbHbIE W HPPALMOHAIBHBIE YHUCIA.
Apudmernyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCJIaMu.  Moayib
JIEUCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnmxkEHHbIe BHIYMCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsed (GopMbl 3aUCH ACHCTBUTEIBHBIX YHUCEN JIJISl PEIISHUs TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JTaHHBIX.

ApudmeTndeckuii KOpeHb HATyPAIBLHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBLHBIM IMOKa3aTeJIeM M €€ CBOWMCTBA, CTENEHb C
NENCTBUTEIIBHBIM MOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsiTUUHbIE W HaTypajbHbIE
Jorapudmel.

CuHyc, KOCHMHYC, TaHT€HC, KOTAHT€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
apKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apTyMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHUsS U ypaBHEHUs-cieacTBHs. HepaBeHCTBO,
pelIeHrne HEpaBeHCTBA.

OCHOBHBIE METO/BI PEIICHUS METbIX U APOOHO-PAMOHATIBFHBIX YPaBHEHUHN H
HEpaBEHCTB. MHOroO4wIeHbl OT OJHOW MEpeMEHHOW. JleneHne MHOrouwieHa Ha
MHOIOWIEH ¢ ocratkoM. Teopema be3y. MHoOrowiensl ¢  UEJIBIMH
kod(pdunmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonanbHbie YpPaBHEHHS. OcHOBHbIE METOIbI peleHus
MPPALHOHAIBHBIX YPaBHECHUM.

[lokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS MOKAa3aTeIbHBIX

YPaBHEHHM.

[IpeoOpazoBaHue BhIpAKEHUI, COJIEpHKALTUX JIOTapUPMBI.

Jlorapudmuyeckue ypaBHEHHUS. OcHOBHbIE METOJIbI peuieHus
TorapuMUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopMyIIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCJICHHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBI JIMHEMHBIX YypaBHEHWM. PellleHWe MNPUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJACIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIbIO
YpaBHEHUN U HEpaBeHCTB. lIpuMeHeHUe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTed HAyKH W peaabHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkIMsA, crnocoObl 3agaHus (QyHkuM. B3auMHO o00paTHble (QYHKIHMH.
Komnoszunus ¢yskiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHA.

OO6nactp ompenenaeHUs ¥ MHOXKECTBO 3HaueHud ¢yHkuuud. Hynmu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QpyHKIMU. [lepuoanueckue
bynkuun. [IpoMexyTkn MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIpPOOHO-IHHEHHAs (YHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX TPaPUKOB.

CrenenHas (QyHKIMS ¢ HATypaJbHBIM U IEJIBIM Moka3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa W rpaduKk KOpHS N-OM CTeleHH Kak (GYHKIUKA OOpaTHOM
CTEIEHU C HATYpaJIbHbIM MTOKA3aTEJIEM.

[TokazarenbHass U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadHKH.
Hcnons3oBanue rpadukoB GyHKIUH 11 pEIICHUS YpaBHEHUH.

TpuroHoMmerpudyeckasi OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKUX
(YHKIMI YUCIIOBOTO apryMeHTa.

OyHKIIMOHAJIIBHBIE 3aBUCMMOCTH B PEAIBHBIX IIPOLECCAX U SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayajia maTeMaTH4€CKOr0 aHaJIu3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHMS IIOCJIeAOBaTeIIbHOCTEH. MeTtoj
MaTeMaTH4eCKON WHIYKLIHH. MoHnoTOHHBIE 17§ OTpaHUYCHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHHMS MAaT€MaTH4YECKOIO aHAIN3a Kak
aHanu3a 0ECKOHEYHO MaJlbIX.

Apudmernueckas U reoMeTpuyeckas mporpeccuu. beckoneuHo yoObiBaromias
reometrpuueckas nporpeccusi. Cymma 0ecKoOHEYHO YOBIBAIOIICH T'€OMETPHUUYECKOMN
MpOrpeccu. JINHENHBIA U 3KCTIOHEHIHAIBHBINA POCT. Yucno €. @opmyna ClI0KHBIX
IIpOLEHTOB. Mcnonb30BaHWE NPOTPECCHM  JUIA  PELICHUS peajbHbIX 3aaad
MPUKJIAJHOTO XapakTepa.



HenpepoiBuble (yHKIMM U ux cBoiicTBa. Touyku paspbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBoiCTBa (YyHKUMU HENpPEephIBHBIX Ha OTpe3ke. Metoj
MHTEPBAJIOB Ul PELICHHUS HEpaBeHCTB. lIpuMeHeHHMEe CBONCTB HENPEPBIBHBIX
GyHKUMN 11 petieHus 3a1ay.

[lepBas u BTOpas npousBojHble PpyHkMH. OnpeneneHne, reOMeTPUIECKUN U
(du3znuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHU.

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

MHo:xecTBa H JIOTMKA

MHoxecTBO, oOllepalMd HaJ MHOXKECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —ammapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUW, NPU PELICHUM 3a1a4d U3 APYTUX
y4eOHBIX MTPEIMETOB.

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

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensie yncna. IlpumeHeHrne Npu3HAKOB JIEMTMMOCTH LEIbIX
gyuces, HauOoypmuii oOuui nenurens (nanee — HOJ]) m HamMensblee ooOiee
kpatHoe (nanee — HOK), ocratkoB o mojyimto, anroputMa EBknnia s pereHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmmnekcubie uucma. Anrebpanueckass W TpUTOHOMETpHUYecKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(pMETHYECKHEe OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPJAMHATHOM TUIOCKOCTH.
®opmyna Myaspa. KopHu N-0M cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YHCEN IS peIIeHus (U3HUECKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

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

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUH C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pEIICHUS] MOKAa3aTeNbHBIX U  JIOrapupMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBLHBIX HEPABEHCTB.

OCHOBHBIE METOAbl PEUICHUS CHUCTEM M COBOKYITHOCTEM pallMOHAIbHBIX,
UppAIMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajad W3 Pa3JudHbIX 00JacTell HAyKH W peaabHOU
KU3HU, UHTEPIPETALUs TOTYyYEHHBIX PE3YIbTATOB.

DYyHKIUHN U TPaPUKHU

I'padpux xommoszunmu QyHkuuii. ['eomerpuueckue o0pas3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U TpadUKH.

I'paduueckne mMeTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3374 C MapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QyHKIUI AJig HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NMPHU PELIEHUH 3aJad M3 JAPYTHX Y4eOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana MaTeMaTH4eCcKOro aHajamu3a

[IpumeHeHue mMpou3BOAHON K UCCiIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOoyblIero M HAWMEHBLIETO  3HAYEHUM
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpumeHeHne NPOU3BOJHON JUIsl HAXOXKJEHUS HAWIYYIIero peneHus B
NPUKJIAJHBIX 3a7a4ax, JUIsl ONpPEACIICHHS CKOPOCTHM M YCKOpPEHHs Ipoliecca,
3a1aHHOTO (HOPMYJION UITH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO mepBooOpa3HbIX. [lepBooOpasHble
ayieMeHTapHbIX (QyHKIuUH. [IpaBuia HaxoXkeHHs IEPBOOOPA3HBIX.

HNuTerpann. ['eomeTpuueckui CMBICJI WHTETpaJA. Brruucnenue
onpenenéHHoro uHTerpaa mo ¢popmyie Hetorona-JleOnua.

[IpumeHeHne uHTErpajna s HAXOXKIACHHS IUIOMAAEH IUIOCKUX (Quryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MaremaTudeckoe
MOJIETIMPOBaHUE peajbHbIX IMPOIECCOB C MOMOMLIbIO U depeHIanTbHBIX
YPaBHEHHM.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA VYUYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJIHET'O OBIIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxkJaHCKoro oOiiecTBa (BBIOOPBI, OMNPOCHI U JPYroe), yMEHHUE
B3aUMOJICICTBOBATh C COLMAIBHBIMU HWHCTUTYyTAMU B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCHUICKMX MAaTEMAaTHKOB U POCCUHMCKOM MAaTEMAaTUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE H3THUX JOCTWKEHHUH B JIPYTMX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO MOBEIAECHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKM U JAEATEIbHOCTHIO YYEHOIO, OCO3HAHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIOYas SCTETUKY MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUN, PACCYKIECHUN, BOCTIPUUMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpECcax 3JI0pOBOTO 1 06€30MacHOro 00pasa )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBBIO (3I0POBOE THUTaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJspHas (u3nUecKas akKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOI0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NPOodEeCCHOHANIBHOW  JIESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieii mnpodeccud W pealu30BbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIaHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTPaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTb  AKOJOTMUYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATTbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, IUIAHUPOBAHHE IIOCTYMKOB U OLEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAayKd W  OOIIECTBEHHOW  MPaKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKON HayKu Kak cdepbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MHUDA,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBbHOCTh
UHAUBUAYAIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIE 1eHCTBHUS

ba3oBble jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYUIECTBEHHBIE MPU3HAKA MAaTEMAaTHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy TMOHATUSAMU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHATUH, YCTAHABIUBAThH CYLIECTBEHHBIN MPU3HAK KIacCU(pUKAIIIH,
OCHOBaHUS JIJIsi 0000IIEHNS M CPABHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN3A;

BOCIIpUHHMATh,  (OPMYIUPOBaTH W  TPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIE U OTPHUIIATEIIbHBIE, CIMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOJCHUSIX W YTBEPXKACHUSIX, Mpejaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUI N0 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTebCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTpAaUBaTh apryMEeHTAIMI0, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BBIBOJIBI;

BBIOMpATh CMOCOO pelieHus ydyeOHOW 3ajauu  (CpaBHHMBATh HECKOJIBKO
BAPUAHTOB  PEILICHUS, BbIOMpaTh Haubojee MNOAXOIAIIMM C  ydéToM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCckue 1eicCTBHA:

UCII0JIb30BaTh BOIPOCHl KakK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHABIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTuuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSATENILHO (POPMYIHPOBaTH OOOOIIEHHS M BBIBOJBI MO pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  KCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUTAThH
IPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

PabGora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHOOpPMAIMH, TaHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh MH(POPMAIIUIO, TPEJACTABIATh €€ B Pa3IMUHBIX (QopMmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HAJEXKHOCTh uHbopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE 1eCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIsIMH OOIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJay PEIICHUs 3aJ1ayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOUW TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HA ITOHWCK
pEIlIeHUs, COTMOCTABISATh CBOU CYXKJICHUA C CYXICHUSMH APYTUX YYaCTHUKOB
auajnaora, oOHapy>KMBaTh Pa3IMYMe W CXOJCTBO IO3UIIUKA, B KOPPEKTHOU (dopme
dbopMyIHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBIATh PE3YyJIbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, WCCIIeIOBaHNUS,
MPOEKTa, CaMOCTOATEIHHO BHIOMpATh (opmaT BHICTYIUICHHS C YYETOM 3ajaad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayJIUTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁﬂble I[CﬁCTBPIH



Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEILIEHUs 3aJ1ayi, BIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBAaTh
U KOPPEKTUPOBATh BApUAHTHI pEUICHUH C Y4ETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, SMOIIMOHAIBHBII HHTEJJIeKT:

BJa/J€Th HaBbIKAMU  [IO3HABAaTEJIBHOM  peQeKCMu Kak  OCO3HaHUs
COBEPIIAEMbIX JEUCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAACTh
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysbTara pelieHUs
MaTeMaTUYEeCKOM 3a1a4u;

peBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPHU PEIICHUM 3aauH,
BHOCUTbH KOPPEKTUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX,
HalJICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUIM, OOBIACHITh MPUUNHBI
JOCTHXKEHUSI WM HEJIOCTHXKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITeJIbHOCTD:

MOHUMATh M HCIOJIB30BaTh MPEUMYIECTBA KOMAaHJIHON M MHIMBHUIYaJTbHOU
paboThl TpW pelIeHHH YYeOHBIX 3aJad, MOPUHUMATh IeJib COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiesTh
BUIBl PabOT, JOroBapuBaThCsa, OOCYXJAaThb WPOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPYNIOBHIX (GopMax paboThl (0OCYXIeHHS, 0OMEH MHCHHI,
«MO3TOBbI€ IITYpMBD» W UWHBIE), BBINOJHATH CBOIO YacTh paboOThl W
KOOPJIMHUPOBATh CBOW JEUCTBUSA C JAPYTMMH 4YI€HaMU KOMaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJECHCTBHS.

HNPEIMETHBIE PE3YJIBTATHBI

K konmy oOyuenmss B 10 kJacce oOydYarOIIMICSA IOJYYUT CIICAYIOIIHE
MpPEeIMETHBIE PE3yJbTaThl M0 OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havajia MaTEMAaTHIECKOTO aHATH3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMMOHATHLHOE YHCIIO, MHOMXECTBa
PaIMOHAIILHBIX U IEHCTBUTEIBHBIX YHCEN, MOAYJh JCHCTBUTEIBHOTO YUCIIA,

MPUMEHSATh JPpOOM W TPOIEHTHI IS PEIICHHWS TPHUKIAJHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U pEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHHS, TTPaBUiIa OKPYTJICHHUS, TPUKUAIKY H
OIICHKY pe3yibTaTa BBIUNCICHUN;



CBOOOJHO ONEpUPOBATH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASILYI0 (POPMY 3aIIUCU IEUCTBUTEIbHBIX YHUCEN ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APUDMETHUECKUI KOPEHb HAaTypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHATIBHBIM IMOKa3aTeJIeM;

CBOOOJHO OMNEpPUPOBATH MOHATUSAMM: JIOrapu(d™ uwKcia, AECITHUYHBIE H
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJIHO OMNEPUPOBATh MOHATUSIMH: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHUHYC W apKTaHI€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsSI M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHSAMHU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPAaBHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX yPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB I PELICHUS
HEPABEHCTB;

CBOOOJTHO OINEpPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHO,
MHOTOWIEH C MeJbIMH KO3(P(PUIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHATH
JI€JICHHE MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISl pELLICHUs 3a1a4;

CBOOOJHO OMNEpUPOBATh TOHATUSIMHU: CHUCTEeMa JIMHEHHBIX YpPaBHEHHH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TIEeOMETPUYECKUN CMBICT,
UCIIOJI30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHHS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUS CHUCTEMBl JIMHEWHBIX YpPAaBHECHUHU,
MOJIEIIMPOBATH PEAIBHBIE CUTYallMU C MIOMOILBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUN,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATpHIl U OIPEHEIUTENEH,
MHTEPIPETUPOBATD ITOJIYYECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATH MPEOOPA30BAHMS UNCIOBBIX BBIPAKEHUH, COAEPKAIINUX CTETIEHU C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapudmoB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUI;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: HPPALUOHAIBHBIE, IMOKA3aTEJIbHBIE H
Jorapu(pMUYECKUE YpaBHEHUS, HAXOJAUTh UX PEIICHUS C TOMOILIBIO PABHOCUIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIIAS IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI I IPeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII,

CBOOOJHO ONEPUPOBATH MOHSITUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE,
OPUMEHATH  HEoOXoAumble (GOpPMYIbl  JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKEHHUSA, YpaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/Jayud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C UCTIOIb30BAHUEM alllapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OTEPUPOBATH MOHATUSAMU: (QPYHKIHS, CTIOCOOBI 3aaHus (PYHKIINH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (QyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus TpaduKkoB HyHKIHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPEEICHUS U MHOYXKECTBO
3HaYeHU PyHKINUU, HYTH QYHKIIUA, TPOMEKYTKH 3HAKOITOCTOSHCTBA,;

CBOOOJIHO OIEPUPOBATH TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
nepruondeckue QyHKIMH, TPOMEKYTKH MOHOTOHHOCTH ()YHKITUH, MAKCUMYMBI U
MUHUMYMbI (YHKIIUH, HauOoyblliee W HaWMEHbIIee 3HA4YeHHWE (YHKIUHA Ha
IPOMEXYTKE;

CBOOO/IHO ONEpPUPOBAaTh MOHATUSMU: CTENEHHAsE (PYHKLHS C HATypalbHbIM U
LeJIbIM TOKa3aTesieM, rpauk CTeneHHON (YHKUMU C HaTypalbHBIM U LEIBIM
nokaszaTeneM, rpaduk KOpHA N-oil cTeneHu Kak (PyHKUUMU OOpaTHOM CTEHNEHH C
HaTypaJIbHBIM I10Ka3aTeJIeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPaUKOB;

cBOOO/IHO ONEpUPOBaTh MOHATHUAMMU: IOKa3aTeiabHas U Jorapupmuyeckas
GbyHKIMM, WX CBOWCTBAa W TrpadHKH, HMCIOIL30BaTh UX TpadUKH JIs pElIeHUS
YPaBHEHUN;

CBOOOJIHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpesiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apTyMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEHICHUH 3aJad U3 APYTUX Y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpaKaTh (OpPMyJIaMU 3aBUCHUMOCTH MEX/y BETUYNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CcBOOO/IHO OMEepUPOBATHh MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FTeOMETpHUUECcKas MPOrpeccusi, TNHEHHBIN U
HKCMOHEHLIUATBHBIA POCT, (pOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

MCIOJb30BaTh MHPOTPECCHH ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakrTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: NIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE TOCIEJOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MAaTEMaTUYECKOTO aHaju3a Kak aHajlu3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO OINEpPUPOBATh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrika GyHKUINY;

CBOOOJTHO ONEPUPOBATH TOHATHEM: (PYHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJI pelIeHus 3a/1ay;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TIepBasi W BTOpas MPOU3BOIHBIC
GyHKIMH, KacaTeabHas K rpaduky GyHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBbI, MPOU3BEACHHS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIM, 3HATH IPOU3BOJIHBIE JIEMEHTAPHBIX (HYHKIIMIA;

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

MHo:xecTBa U JIOTMKa:

CBOOOJHO  ONEpPUPOBATH  MOHATUSIMHU: MHOXKECTBO, OMNEpaluu  Haj
MHOKECTBAMU;

UCITI0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapat JJis ONUCAHUS PeaTbHBIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3324 U3 APYTUX YUYEOHBIX MPEIMETOB;

CBOOOJTHO OIEpPUPOBATH MOHSATUSMHU: OIpEACIICHUe, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS W HEPABEHCTBA.

K konmy oOyuenumss B 11 kJjacce oOydYarOIIMICSA TOJYYUT CICAYIOIIHE
NpEeIMETHBIE Pe3yJbTaThl 1O OTAEIHHBIM TeMaM paloueill MporpamMMbl y4eOHOTO
Kypca «Anredpa 1 Hadaja MaTEMaTUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOO/IHO OMNEpUpOBaTh TMOHATHSAMH: HATypaJbHOE U 1LEJI0€ YHUCIIO,
MHOXECTBA HATyPaJIbHBIX M LEJbIX YUCEN, WUCIOJIb30BaTh MPU3HAKH IEIUMOCTHU
uensix yucen, HO u HOK HaTypallbHBIX 4MCeNn sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKina;

CBOOOIHO OMEpUpPOBaTh MOHIATHEM OCTAaTKa IO MOJAYNIO, 3alHChIBATh
HaTypaJIbHbIC YKCIIA B PA3JIMUHBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO OMEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIIJIEKCHBIX YHCEN, MPEACTABISTh KOMIUIEKCHBIE YUCIIA B anreOpandeckoil u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
M300pakaTh HA KOOPJAMHATHOMN MIIOCKOCTH.

YpaBHeHHs 1 HEpaBeHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKa3aTelIbHbIE W
norapu@MuYecKre HEPaBEHCTBA, HAXOJIWUTh UX PEHICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MTEPEXOJIOB;

OCYILIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEOOXOAUMble  (QOPMYJBI  JJIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMHU: CUCTEMa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIBHBIX, TTOKA3ATEIbHBIX U
JnorapuMUYECKUX YPaBHEHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppalMoOHAIbHEIE, roKasaTeabHEbIE,
norapumMuyeckre W TPUTOHOMETPUYECKHE ypaBHEHMs] U  HEPaBEHCTBA,
cojepKalye MOy U apaMeTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHUS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIHPOBATh peaJibHble CHUTyalldud Ha S3bIKe alreOphl, COCTABIATH
BBIPAXKCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMBI IO YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUCHHBIN PE3yIbTaT.

DOyHKUNH U TPAPUKH:

CTPOUTHh TpadHWKd KOMIO3UIIMKA (YHKIIUNA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX (DYHKITUIA;

CTPOUTHh TEOMETpHYECKHEe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpUPOBATH TOHATUAMH: TpadUKd TPUTOHOMETPHUUCCKUX
dyHKIM;

IPUMEHATh (QYHKIHUHM I MOJCIHMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauajga MmaTemMaTH4ecKOro aHaJim3a:

UCITOJIH30BaTh MPOU3BOIHYIO JIJISI UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
U KCTPEMYMBI;

HAXOJINTh HanOOJIbIIICE ¥ HAMMEHBIIIEe 3HAYCHUS (PYHKIIMM HEMPEPHIBHOW Ha
OTpPE3KE;

HCTIOJIB30BaTh MPOU3BOAHYIO IS HAXOXKJACHUS HAWIYUIIErO0 PEIICHUS B
NPUKJIAIHBIX, B TOM 4YHCJIE€ COLUUAIBHO-DKOHOMUYECKHUX, 3ajadax, s
ompeAeeHUs CKOPOCTH W YCKOPEHHs TMpoliecca, 3aJaHHOro (opMysIou uiu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEpPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWTh IEpPBOOOPA3HbIE HIIEMEHTAPHBIX (PYHKUMI M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HAXOJUTh IUIOMIA/IN IJIOCKUX QUTYP U OOBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YpaBHEHUN;

pemaTe NpUKIaAHBIE 3aJa4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
MHOK€eCTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHHUS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
9 Oyuknuuu u rpaduku. CreneHHas QyHKIUS C 12 1
L[eJIbIM TTOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0if CTENIEHHU. 15 1
HppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pyuknus. [TokazarenbHbie 10 1
YpaBHEHHUS
5 Jlorapudmudeckas GyHKIIHS. 18 1
Jlorapudmuueckre ypaBHEHUS
6 TpuroHomeTpuuecKe BbIpaXXEHUs U 99 1
ypaBHEHUS
[TocnenoBareabHOCTH U NPOrPECCUU 10
HenpepriBubie ¢pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3alUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0




11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 Uccnenoanue GyHKINMA ¢ TOMOIIBIO 99 1
MIPOU3BOJTHOM
2 [TepBoOOpa3Has U MHTETpaT 12 1
3 I'pacduku TpuroHOMeTpHUECKUX (YHKITHIA. 14 1
TpuroHomeTpuyecKkue HEpaBEHCTBA
4 HppanmoHaiibHbIE, TOKa3aTeIbHBIC U 24 1
norapuMuvecKue HepaBeHCTBA
KommnekcHsie yncna 10
Harypanbhble u 11e1b1€ yncia 10
CucreMbl paliMoHaIbHBIX, UPPALMOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
ypaBHEHUU
8 3amayu ¢ mapameTpaMu 16 1
9 [ToBTOpEeHME, 00OOIIEHNE, CUCTEMATU3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoiuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tema ypoka Bceero Konrpoaeueie | Hpakriieckue u3ydyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI pecypest
1 MHOkeCTBO, orepaluy HajJ MHOKECTBaMHU 1
U UX CBOWCTBaA
2 Juarpammsl Ditiepa-Benna 1
3 [IpuMeHeHne TeOpETHKO-MHOKECTBEHHOTO 1
ammapata sl peleHus 3a1a49
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
4 JECTUYHBIC IPOOH, TPOIICHTHI, 1
OCCKOHEYHBIC TTEPUOUUECKHE TpoOHr
Panmonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECTUYHBIC IPOOH, TPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOIUUECKHE TpoOH
6 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
penieHus MPUKIAAHBIX 3a/1a4
7 [Ipumenenue npoOeii U IPOLIEHTOB IS 1
penieHus MPUKIAAHBIX 3a/1a4
8 JlelicTBuTenbHBIC Yyncia. PanimoHanbHbIC 1 1
HppaMOHAJIbHBIE YHCIIA
9 ApudmeTrueckue omneparuu C 1
IENCTBUTEILHBIMA YHCIAMHU
10 Monynb JeMCTBUTENFHOTO YUCHA U €T0 1

CBOMCTBA




11

[TpuGnmxEHHbIC BEIYMCIICHUS, TPaBHIIA
OKpPYIJICHUS, IPUKUKA U OLICHKA
pe3yJibTaTa BBIYMCIIEHUI

12

OcCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIpOOHO-PAIIMOHANBHBIX YPaBHEHUH U
HEPABEHCTB

13

OcCHOBHBIE MCTOABI PCIICHUSA TCJIbIX U
JPOOHO-pallMOHATILHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OcHOBHBIE MCTOABI PEIICHUSA TCJIbIX U
JPOOHO-pallMOHATIBHBIX YPAaBHEHUHN U
HEPABEHCTB

15

MHOrowIeHbl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOUYJIeHa HA MHOTOYJIEH C
octaTkoM. Teopema bezy

16

MHoOTrOo4IeHBI ¢ IETBIMA K0P PUITISHTAMH.
Teopema Buera

17

Pemenue cuctemM TMHEHHBIX YpaBHEHUN

18

Pemenue cucteM TMHEHHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JJUHEHHBIX YpaBHCHUH.
Onpenenurtenb MaTPUILI 2X2, €T0
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

20

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

21

[IpuMeHeHue onpenennuTens Ui peleHus
CUCTEMBI JIMHEWHBIX YPAaBHEHUN




22

Pemrenne npukiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPAaBHEHUI

23

Pemrenne npukiiagHelix 3a1a4 ¢ MOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUI

24

KonrponsHas padora: "PannonanbHble
ypaBHEHMsI U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUN"

25

@OyHKIMS, CIOCOOBI 3aJaHUs (PYHKIIHH.
B3aumno obpatHbie pyHkiuu. Komnosunus
byHKIHI

26

I'paduk Pynkunu. dnemMeHTapHbIE
npeoOpazoBanus rpaukoB GpyHKINN

27

OO6nacTp onpeaeeHnuss © MHOXKECTBO
3HaueHni ¢pyHkuuu. Hymmu GyHkimm.
[TpomexxyTKH 3HAK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITUU.
[Tepuomnueckue Gpynkiuu. [IpomexyTku
MOHOTOHHOCTH (YHKITUI

29

MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
Haubonbiiee n HaumeHblliee 3Ha4YCHHE
(GYHKIIUU Ha IPOMEKYTKE

30

Jluneiinas, KBaapaTuyHas U ApOOHO-
TuHeHas QYHKIUH

31

DJeMeHTapHOe UCCIIeI0BaHUE U
MOCTpOEHHE IpauKOB ITUX (QYHKIMH

32

DJeMeHTapHOe UCCIeI0BaHuE U
MOCTpOeHHE IpauKOB ITUX (QYHKIMH

33

Crernens ¢ LIEJIBIM MOKa3zaTeneM. bunom




Hrrotona

Crerens ¢ LICJIBIM MOKa3aTelieM. buHom

34 HeroTona
Crenennasi GyHKIUS C HATYpAJIbHBIM U

35 LebIM NokazareneM. E€ cBoiicTBa 1
rpaduk

36 KonTponbnas pabora: "Crenennas
¢yuxus. E€ cBoiictBa u rpaduk”

37 ApudpmeTnueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

38 ApudpmeTnueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [Ipeo6pa3oBaHus YUCIOBBIX BhIpaXKEHU,
COJIEpIKaIINX CTEIICHU U KOPHU

40 [IpeobOpazoBaHMs YHCIOBBIX BHIPAKEHUH,
COJIEpIKAIINX CTEIICHU U KOPHU

41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIEpIKAIMX CTEIICHU U KOPHU
WppanumonansHeie ypaBHeHHs. OCHOBHbIE

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUU
Wppannonansueie ypaBHeHus.. OCHOBHbBIE

43 METO/Ibl PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUU
WppannonansHbie ypaBHeHHs.. OCHOBHBIE

44 METO/1bl PELICHHS] UPPALUOHAIBHBIX
YPaBHEHUHU

45 PaBHOCUIIBHBIE TIEPEXO/BI B PEILICHUU




HMPPALMOHAIIBHBIX YPABHEHUU

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 HUPpAIMOHAIIBHBIX YPAaBHEHUM

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
HUPpAIMOHAIBHBIX YPAaBHEHUM

48 PaBHOCHIIbHBIE TTEPEXO/IBI B PEIICHUHN
HUPpAIMOHAIBHBIX YPABHEHUM
CgaoiicTBa u rpaduK KOpHsI N-0 CTENEeHU

49 Kak (PyHKIIMH OOpaTHOW CTETEeHH C
HaTypaJIbHBIM MTOKa3aTeJIeM
CgoiicTBa u rpaduK KOpHs N-0i CTENeHH

50 Kak (PyHKIIMH OOpaTHOU CTETICHH C
HaTypaJIbHBIM MTOKa3aTeJIeM
Kontponbnas padota: "CsoiicTBa u rpadux

51 KOpHs N-o¥ crenenn. pparmoHaibHbIe
ypaBHeHUS"

59 CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeIeM U
e€ CBOICTBA

53 CreneHsp ¢ pallMOHAIBLHBIM [TOKa3aTeIeM U
e€ CBOICTBA

54 CreneHsp ¢ pallMOHATBHBIM ITOKa3aTeIeM U
e€ CBOICTBa

55 [TokazarenbHast pyHKIMS, €€ CBOMCTBA U
rpaduk

56 Hcnons3oBanue rpaduka GyHKIUN A5
peuieHus: ypaBHEHU I

57 Hcnonk3oBanue rpaduka GyHKIUN A5

pelIeHNs ypaBHEHUH




[TokazaTtenbHbie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIIEHUSI 10KA3aTEIbHBIX 1
ypaBHEHUU
[TokazaTenbHbie ypaBHeHUs. OCHOBHBIE

59 METO/Ibl PEIIEHUSI 10KA3ATEIbHBIX 1
ypaBHEHUU
[TokazaTenpHbie ypaBHEeHUs. OCHOBHBIE

y

60 METOIbl PEIICHHUS TIOKa3aTeIbHBIX 1
YpaBHEHUU

61 KonTponbhas pabora: "[lokazarenbHas 1
¢yuxus. [lokasaTenbHble ypaBHeHUS"

62 Jlorapudm gucna. CoiicTa norapugpma 1

63 Jlorapudm gucna. CoiicTa norapugpma 1

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1

65 JlecsaTHYHBIC W HATYpaJIbHBIC JJOTAPU(MBI 1

66 JlecsaTHYHBIC W HATYpaJIbHBIC JOTAPU(MBI 1
[IpeoOpasoBanue BEIpAKEHUI, COLEPKALTUX

67 ’ 1
sorapudmsl
[IpeoOpasoBanue BEIpAKEHUI, COLEPKALTUX

68 ’ 1
sorapudmsl
[IpeobpazoBanue BhIpaKEHUH, COAEepIKAIINX

69 ’ 1
sorapudmel
Jlorapudmuueckas ¢pyHKIus, e€ CBOWCTBA U

70 ’ 1
rpaduk

71 Jlorapudmuueckast pyHKIUs, €€ CBOUCTBA U 1
rpaduk

79 Hcnonk3oBanue rpaduka GyHKIUN A5 1

pelIeHNs ypaBHEHUI




Hcnonb3oBanue rpaduka QyHKINH 115

3 peuieHus: ypaBHEHU N
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

74 METO/1bl pEIeHUs] JJoTapu(PMUUECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHHs. OCHOBHbIE

75 METO/1bl peIIeHHs] Jorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmnueckue ypaBHeHHs. OCHOBHbIE

76 METO/Ibl pelIeHHs] Jorapu(PMUIECcKux
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
JOTapu(PMUUECKUX ypaBHEHUIN

78 PaBHOCHIIBHBIE TEPEXO/IBI B PEILICHUN
Jorapu(pMUUECKUX ypaBHEHUH

79 Kontponbnas padota: "Jlorapudmudeckas
¢bynkums. Jlorapudmudeckue ypapHeHuUs"

80 CuHyc, KOCHHYC, TAHT'€HC U KOTaHI€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT'€HC U KOTaHI€HC
YHCIOBOT0 apryMeHTa

82 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIOBOT0 apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOIO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OIIpeAEIEHUE TPUTOHOMETPUUECKHUX

(GYHKIMN 4HUCIOBOrO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 orpeJiesieHue TPUTOHOMETPHUYECKIX 1
(YHKIMN 9ACIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

90 [Ipeobpa3zoBanre TPUTrOHOMETPUUECKUX 1
BBIPKEHUI

o1 [IpeobpazoBanue TPUTOHOMETPUUECKUX 1
BBIPOKEHUI

92 [IpeobpazoBanre TPUTOHOMETPUUECKUX 1
BBIPOKEHUI

93 [IpeoOpa3oBaHue TPUTOHOMETPHUIECKUX 1
BBIPAKECHUH

94 Pemenne TpuroHOMETPUYECKUX YPAaBHEHUM 1

95 Pemienne TpuroHOMETPUYECKUX YPAaBHCHUM 1

96 Pemienne TpuroHOMETpUYECKUX YPABHCHUM 1

97 Pemienne TpuroHOMETPUYECKUX YPAaBHCHUM 1

98 Pemenne TpuroHOMETPUYECKUX YPAaBHCHUM 1

99 Pemenne TpuroHoMeTprUUECKUX ypaBHEHUI 1

100 Pemenne TpuroHoMeTprUUECKUX ypaBHEHUIN 1
KonrtponbHas pabora:

101 "TpUroHOMETPUYECKUE BBIPAXKEHUS U 1
TPUTOHOMETPUYECKHE ypaBHEHUS"

102 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS 1

noclenoBarejabHOCTEN. MeTon




MaTEMaTHYECKON MHIYKIUU

MOHOTOHHBIE U OrpaHUYCHHBIC

103 nocieaoBareabHoCcTH. McTopus ananm3a
0ECKOHEYHO MaJIbIX

104 Apudmernaeckas mporpeccust

105 I'eomeTrpuueckas nmporpeccust

106 beckoneuHo yObIBaromas reoMmeTpudeckas
nporpeccust

107 CyMMma OeckoHEeYHO yObIBaromen
reOMEeTPUYECKOI mporpeccuu

108 JIMHEHBIN ¥ SKCTIOHEHIIMATIbHBIA POCT.
Yucno e. @opmyJia CI0KHBIX MPOLIEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIIMATIbHBIA POCT.
Yucno e. @opmyJia CI0XKHBIX MPOLIEHTOB

110 Hcnonb30Banue mporpeccuu Ajsi peuieHus
peayIbHbIX 3a/1a4 MPUKIIAJHOTO XapaKTepa

111 KonTponbHas padora:
"ITocnenoBarebHOCTH U Mporpeccuu’

112 HenpepsiBHBIC PYHKITMN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpauKoB
byHKIMI

114 CpoiicTBa (hyHKIIUI HEPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIIUI HEPEPHIBHBIX Ha
OTpE3Ke

116 Meroa UHTEpPBAJIOB ISl pELICHUS

HCPAaBCHCTB




117 MeToa UHTEPBAJIOB JAJIs peIICHUS
HEPaBEHCTB

118 MeTox HHTEPBAJIOB /ISl pEIICHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIUHN 1715 peieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIUHN 1715 peieHus 3a1a4

121 IlepBast 1 BTopas Ipou3BogHEIE (DYHKIIUHA

y

122 Ompenenenre, TeOMETPUUECKHN CMBICTT
MPOU3BOTHOMN

123 Omnpenenenue, GU3NIECKUAN CMBICTT
MPOU3BOJHOMN

124 VYpaBHeHHE KacaTeIbHOU K rpaduKy
byHKIIIN

125 VYpaBHeHHE KacaTeIbHOU K rpaduKy
byHKIIH

126 [Ipou3BoiHbIE 2TEMEHTAPHBIX (PYHKITHI

127 [Ipou3BoiHbIE 2TIEMEHTAPHBIX (PYHKITHI
[Ipou3BoHast CyMMBbI, IPOU3BEACHHUS

128 ’ ’
YaCTHOTO U KOMIO3HUIIUU (DYyHKIUI
[Ipou3BoHAs CyMMBI, POU3BEACHHUS

129 ’ ’
YaCTHOTO U KOMITO3HLIUU (DYyHKIUI

130 IIpousBoaHast CyMMBI, IPOU3BEICHHUS,
YaCTHOT'O U KOMITO3UIMH (PYyHKIIMH

131 KonrtponsHas padora: "[IpouszBognas”

132 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTU3AIUS




3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 06001IIeHNE, CHCTEMAaTH3aIUs 1
3HaHui: "OyHkiun"
134 Hrorosas KoHTpoJbHAS padoTa 1 1
135 Hrorosas KoHTpoJbHAS padoTa 1 1
136 HOBTOPGHI/IG, 0000I11IeH1Ee, CHCTEMATH3aIIUS 1
3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTHYeckue
padoTbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

[IpuMeHeHne npon3BOIHOMN K
HcCIe0BaHUI0 (DYHKIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
Hccaea0BaHuI0 (GYHKIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
Hccaea0BaHu0 GYHKIMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHON K
Hccaea0BaHu0 GYHKIMI Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
uccienoBaHuio GyHKIMI Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBbI

[IpumeHeHne Mpou3BOIHOM K
uccienoBaHuio GyHKIMI Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBbI

Haxoxnaenue HanOOJIBIIEr0 U

HANMMCHBIICTO 3HAYCHU HerepBIBHOﬁ

(GYHKIMHU Ha OTpe3Ke

HaxoxaeHnue HaMOOJIBIIIET0 U




HaWMEHBIIETO 3HaYEHUS HEIIPEPBIBHOU
(GyHKIMHU Ha OTpe3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GYyHKINU Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUST HEMTPEPHIBHON
(yHKIIUM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIUM Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(hyHKIIMHM Ha OTpe3Ke

13

[IpumeneHnre mpou3BOIHOM JIst
HaxO0’KJICHUS HAMUTYYIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a9ax

14

[Ipumenenne mpou3BOIHOM JIst
HaxO0JKJICHUS HAMUTYYILIETO PEIICHUS B
MPUKIIATHBIX 3a/1a9ax

15

[TpumMeHeHue TPOU3BOIHOM st
OTIPEICIICHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHoro GopMyJIon Wi
rpagukom

16

[Ipumenenre npou3BOIHON IS
ONPEACIIEHUS CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHOTO GOopMYIIOi UiTu
rpaduKoM




17 Kommnozunus ¢pyHKIui

18 Komnozunus ¢pyHkuumit

19 Kommozumus ¢pyHKIui

20 I'eomerprueckue oOpa3bl ypaBHEHHN Ha
KOOPAMHATHOW TJIOCKOCTH

21 I'eomeTrpuueckue oOpa3sl ypaBHEHUN Ha
KOOPAMHATHOW MIOCKOCTH

29 KonTponbnas pabora: "UccnenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOTHON"

23 [IepBooOpazHasi, OCHOBHOE CBOMCTBO
epBOOOpPa3HBIX

24 [TepBooOpazHbIe AeMEHTAPHBIX QYHKITAN.
[IpaBuna Hax0XIEHUS TEPBOOOPA3HBIX

o5 [TepBooOpasHbIe AIeMEHTAPHBIX QYHKITAN.
[IpaBuna HaxoXAEHUSI IEPBOOOPA3HBIX

26 HuTterpan. ['eomeTpuyueckuii cCMbICTT
WHTerpaia

97 Brruncnenue ornpenenéHHOro nHTerpana
o ¢popmyine Herotona-Jleitoauma

08 Brruncnenue ornpenenéHHOro HHTerpasa
o ¢opmyne Hrrotona-JleitOnuna

29 [IpumeHeHre uHTErpana st HAXOXKIACHUS
IJI0MIAIeH TIIOCKUX (QUTYP

30 [IpumeHeHre uHTerpana st HAXOXKACHUS
00bEMOB T€OMETPUUYECKHX TET

31 [Ipumeps! pemiennii qudepeHnanbHbIX

YPaBHEHUHU




[Tpumeps! pemenuii qudQepeHInaIbHBIX

32 .
ypaBHEHHHA
MaremaTrnueckoe MOACIMPOBAHUE

33 PEATBHBIX MPOIIECCOB C MIOMOIIBIO
maddepeHInanbHbIX ypaBHEHUI

34 Kontponbnas padota: "[lepsoobpasznas u
uHTerpan”

35 Tpuronomerpuyeckue QYHKIHH, UX
CBOICcTBa U rpapuku

36 TpuronomeTpruyeckue QYHKIHH, UX
cBOIcTBa U rpaduku

37 TpuronomeTpuyeckue QYHKIHH, UX
CBOIcTBa U rpaduku

38 Tpuronomerpuyeckue GyHKIUH, UX
CBOMCTBA U rpapuKu

39 Tpuronomerpuyeckue GyHKIUH, UX
CBOMCTBA U rpapuKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPHUUYECKOM OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YpaBHEHUI C TTOMOILIBIO
TPUTOHOMETPHUUYECKOM OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUIECKHUX

42 YPaBHEHHUH C TIOMOILBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOLIBIO




TPUTOHOMETPHUUECKOM OKPY’KHOCTH

Pewrenne TpuroHOMETpU4ECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuronoMeTpruuecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB
KonTponbnas pabora: "I'paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIIEHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEeIIEHUS
[OKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIIEHUS
[IOKa3aTeIbHbIX HEPABEHCTB

53 OcHOBHBIE METO/BI PEILIEHUS
sorapu(pMUUECKUX HEPABEHCTB

54 OcHOBHBIE METO/BI PEILIEHUS
sorapu(pMUUECKUX HEPABEHCTB

55 OcCHOBHBIE METO/IBI PEILIEHUS
sorapu(pMUUECKUX HEPABEHCTB

56 OcCHOBHBIE METO/IBI PEILIEHUS

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




OcHoBHEIC MCTOABI PCIICHUS

> UppaloOHALHBIX HEPABEHCTB
58 OCHOBHBIE METO/IBI PEIICHUS
UppaIMoOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHUS
MppaIoOHAILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IBI pEIICHUS
MppaIoOHAILHBIX HEPABEHCTB
61 I'padrueckre METOIBI peICHHS
WppaIOHAEHBIX YPaBHEHUH
62 I'paduueckre MeTOIBI peICHHS
WppaIMOHAEHBIX YPaBHEHHH
63 I'padrueckre METOIBI PEIICHHS
MOKa3aTeIbHbIX YPAaBHEHUN
64 I'paprueckue MeTObI pELICHUS
MOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl peLICHUS
Jorapu(pMUUECKUX ypaBHEHUH
66 I'padrueckue MeTO bl peLICHUS
jorapu(pMUYECKUX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHUs
sorapu(pMUUECKUX HEPABEHCTB
I'padprueckue MeTO bl peLIeHUs
68 MOKa3aTeIbHBIX U JIOTapU(PMUYECKUX
YPaBHEHUNU
I'padrueckue MeToIbI peLICHUS
69 MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX

YPaBHEHUHU




70

I'padmyeckue MeToapl pemieHus
MOKAa3aTeIbHBIX U JOorapu(pMHIECKUX
HEPaBCHCTB

71

I'paduueckre METOIBI peICHHUS
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

72

KonTponbhas pabora: "UppanroHaibHele,
MOKa3aTelbHbIE U JIOTapupMUUECKHe
HepaBeHCTBa"

73

KommnekcHsie uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKas (OPMBI 3aIUCU
KOMILIEKCHOT'O YHCIIa

74

KommnekcHsie uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKas (hOpMBI 3aIuCU
KOMIUIEKCHOT'O YHUCIIa

75

Apudmerndeckue orneparuu ¢
KOMIUIEKCHBIMU YHCIIaAMHU

76

ApudmeTrueckue ornepauu c
KOMIUIEKCHBIMU YHCIIAaMU

77

I/I306pa)KCHI/Ie KOMIIJICKCHBIX YHUCECJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

78

I/1306pa>I<eHHe KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[HHaTHOﬁ IIJIOCKOCTHU

79

®opmyna Myaspa. Kopuu n-oii ctenenu
13 KOMIUJIEKCHOT'O YUCIa

80

®opmyina Myaspa. Kopuu n-oii crenenu
13 KOMIIJIEKCHOIO YUCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCCII OJIA




penieHus pU3NIECKUX ¥ T€OMETPUICCKIX
3a1a4

KonrtpomnsHas pabdora: "KomruiekcHbie

82 \
qucia

83 HarypanbHble 1 1ienbie yncia

84 HatypanbHble u nensle uncna

85 [TpuMeHeHre MPU3HAKOB JICTUMOCTH
LIETTBIX YUCEI

86 [TpuMeHeHre MPU3HAKOB JICTUMOCTH
LIETTBIX YUCEI

87 [TpuMeHeHHe MPU3HAKOB JICTUMOCTH
nensix yucen: HOJl u HOK

a8 [TpuMeHeHHe MPU3HAKOB JICTUMOCTH
mensix ancena: HOJl u HOK

89 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEN: OCTATKH 110 MOJYJIIO

90 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEIN: OCTATKH 110 MOJTYJIIO
[IpumeHeHue NPU3HAKOB AETUMOCTH

91 LETIBIX YuceN: aroput™ EBKimaa st
pelIeHns 3a/1a4 B LIETIbIX YHCIax

92 KontponbHas padota: "Teopus menbx
yucen"
Cucrema 1 COBOKYITHOCTh ypaBHEHUH.

93 PaBHOCHIIBHBIE CHCTEMBI M CHCTEMBI-
CIIENICTBUS

94 Cucrema ¥ COBOKYITHOCTh ypaBHEHUH.

PaBHOCHUJIBHBIE CHCTEMBI U CHCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEW pallHOHAJIbHBIX YPaBHEHUI

OCHOBHBIC METOJIbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH MppalMOHAIBHBIX
YpaBHEHUU

OcCHOBHBIE MCTOABI PCIICHUA CUCTEM U
97 COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

OcCHOBHEBIE METOABI PEIICHUA CUCTEM U
98 COBOKYITHOCTEH ITOKa3aTeIbHBIX
YpaBHEHUU

OcCHOBHEBIE METOABI PEIICHUA CUCTEM U
99 COBOKYITHOCTEH JIorapu(PpMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(PpMUIECKUX
ypaBHEHUU

[IpumMeHeHHe CUCTEM K PEIICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a71a4 3

101 Pa3IMYHBIX 00JacCTel HAyKU U pealbHON
KU3HU, UHTEPIPETALNS TIOTYICHHBIX
pe3yIbTaToOB

[TpumeHeHMe CHUCTEM K PELICHUIO
MaTeMaTH4eCKUX 3a/1a4 U 3a7a4 U3

102 pa3nuyHbIX 00JacTeil HayKH U peanbHOM
KHU3HU, UHTEPIPETALUs TOTYYSHHBIX
pe3yIbTaToB




[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTHYECKUX 3ajad U 3ajad u3

103 pa3MYHBIX 00JacTeil HAYKH U PEeaNbHOM
KHU3HU, THTEPIPETALNS TOTYICHHBIX
pe3yJbTaToB
KonTponbHas padora: "CucteMbl

104 paMoHATBFHBIX, UPPAIMOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHHH"

105 PanvonaneHbIE ypaBHEHHS C TapaMeTpaMu

106 PanvonansHbIE HEPABEHCTBA C
napaMmeTpamMu

107 PannoHnanbHbIE CUCTEMBI € TapaMeTpaMu

108 HppannoHanbHble ypaBHEHNUS,
HEpaBEHCTBA C IapaMeTpaMu

109 HppaunoHalibHbIE CUCTEMBI C
napameTpamMu

110 Iloka3arenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamMu

111 [TokazaTenpbHBIE CHCTEMBI C TTapaMETPAMHU

112 Jlorapugmuueckue ypaBHeHus,
HEpaBEHCTBA C IapaMeTpamMu

113 Jlorapugpmuueckue CuCTEMBI ¢
napameTpamMu

114 Tpuronomerpuyeckrue ypaBHEHUS C
napameTpamMu

115 TpuroHomeTrpuieckrne HepaBeHCTBA C

napameTpamMu




116

TpUroHomMeTpUIECKUE CUCTEMBI C
rapamerpamu

117

[Toctpoenue u uccnenoBanue
MaTeMaTHYECKUX MOJIENIEN pealbHbIX
CUTYyAaIUi C IOMOUIBIO YPABHEHUH C
rapamerpamu

118

[Toctpoenue u uccnenoBanue
MaTeMaTHYECKUX MOJIENIeN pealbHbIX
CUTyaIMi C MOMOLIBIO CHCTEM YPAaBHEHUN
C mapameTpaMu

119

[Toctpoenue u uccneaoBanne
MaTeMaTHYEeCKUX MOJIEIEeH peaTbHbIX
CUTYyallHil C TOMOIIBIO CUCTEM YPaBHEHHI
C TapaMeTpamMu

120

Kontposnbnas padota: "3amaun ¢
napameTrpamu"

121

[ToBTOpenue, o6odIIEeHNE,
cucTtemMaTu3anus 3HaHui: "YpaBuenus"

122

[ToBTOpeHue, o6o0IIEHNE,
cucTtemMaTu3anus 3HaHui: "YpaBuenus"

123

[ToBTOpEeHUE, 0600IIEHNE,
cucTeMaTH3alus 3HaHui: "YpaBHEHUS.
Cucremsl ypaBHeHHN"

124

[ToBTOpEeHUE, 060OIIEHNE,
cucremarusanvs 3Hanui: "HepaBencraa"

125

[ToBTOpeHnue, 060061IeHNE,
cucremarusanvs 3Hanui: "HepaseHncraa"

126

[ToBTOpeHnue, 060061IeHNE,




cucteMarusanus 3Hanuii: "HepaBencrna"

[ToBTOpeHue, 0600MIIEHNE,

127 cucteMaruzanus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mEeHNE,

128 cucremarusanus 3Hanuit: "[IponsBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6oOIIEeHNE,

129 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpEeHnue, 0600611eHNE,

130 cucTeMaTH3anus 3HaHui: "VHTerpan u ero 1
IpUMeHeHue"

131 [ToBTOpenue, o6odIIEeHNE, 1
cucrtemaTusanus 3Hanuil: "OyHkuun"

132 [ToBTOpenue, o6odIIEeHNE, 1
cucrtemaTusanus 3HaHuil: "OyHkumun"

133 [ToBTOpeHue, o6o0IIEHNE, 1
cucremaTusanus 3HaHuil: "OyHkuun"

134 Hroropas koHTpoJIbHAs padboTa 1 1

135 Hroropas koHTpoOJIbHAS paboTa

136 [ToBTOpEeHUE, 060OIIEHNE, 1
cHUcTeMaTH3allns 3HaHUI

OBUIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME







YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* MaTtematuka. AnreOpa ¥ Hayajga MaTeMaTUUECKOTO aHalin3a; yriayOJIeHHOe
oOyuenue, 11 knacc/ Mepansk A.I'., Homuposckuii J[.A., [TonskoB B.M.; non
penakmueit [Tomonsckoro B.E., O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-I'PA®y»; AkiinonepHoe o0I111ecTBO

«M3narenscTBO «IIpocBenienue»

METOAUYECKHUE MATEPUAJIBI J1JIA YYUTEJSA
http://mathnet.spb.ru/

http://www.problems.ru/

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2






