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MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIll Kypc «Anredpa ¥ Hayajlla MaTeMaTU4YECKOTO aHAIU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYUMMBIX B MPOrpaMMe CPEIHEro oOLIeEro oOpa3oBaHUA,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0a3y ass
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUPYET
JIOTUYECKOE U a0CTPaKTHOE MBIIICHHE 00yJarolmuxcsi Ha YpOBHE, HEOOXOIUMOM
JUIsL OCBOEHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYIUX
JUCIMIUIMH. B paMkax gaHHOro y4yeOHOro Kypca oOydaromiHMecs OBJAJI€BAIOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTUKEHHS B MaTeMaTu4deckoi hopme.

VY4eOHbI Kypc anreOpbl M Hayal MaTeMaTUYECKOro aHalu3a 3aKia/(bIBacT
OCHOBY Ul YCIIEIIHOTO OBJIAJEHUS 3aKOHaMM (U3MKH, XUMHH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEH/ICHIUN Pa3BUTHUSI SKOHOMHUKHU U OOIECTBEHHON JKU3HU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX MH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIONb30BaTh UX JIs JajbHEHIIero oOpa3oBaHUA U B
IIOBCEIHEBHOM KM3HU. B TO ke BpeMs oBiajgeHuE aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKLUSMHU aireOpbl M MaTeMaTU4YEeCKOro aHaliu3a pa3BHUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HMCTUHHOCTb, JOKa3bIBATb
YTBEPKACHUS C MOMOILBIO MHAYKIIMM U paccykKIaTh JEAYKTUBHO, HCIIOJIb30BAThH
00001IeHrEe W KOHKpETU3aluio, adCcTparupoBaHWE M aHAJIOTHIO, (opMuUpyeT
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyueHus yueGHOro kypca «Aisredbpa M Hayajla MaTeMaTH4eCKOTO
aHaln3a» O0ydYarolIuecs IMOJy4aroT HOBBIM OMNBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MAaTEeMAaTUYECKUX MOJENEH pealbHBIX CUTYallHi,
UHTEPIIPETALIMA  TOJNYYEHHBIX  PELICHUM, 3HAKOMATCA €  [PUMEPAMHU
MaTEMaTHUECKUX 3aKOHOMEPHOCTEM B MpHUPOAE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHbIii Kypc o00danaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOPBI peanu3yeTcs Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOIINMA
(OpMUPOBAHHIO HAYYHOI'O MHMPOBO33PEHMS, TaK U 4epe3 CHeUUPUKYy Yy4eOHOH
NEATEIIbHOCTH, TpPEOYIOLEH MPOJOJDKUTENIBHON  KOHUEHTPAallUd  BHUMAaHMS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJIy4YE€HHBIN pe3ysbTar.

B ocHoBe meToanku 00y4ueHus anredpe 1 HadajlaM MaTeMaTHYeCKOro aHaInu3a
JIEKUT AESITEIbHOCTHBIN MPUHIUI 00YUEHHUS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauaja MaTeEMaTHUECKOT O aHAIN3a
BBIJIEJICHBl  CIEAYIOLIUE COJAEp)KATEIbHO-METOoMYecKue JuHuM: «Yucna u
BbIunciaeHus», «DyHKuU U rpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHaiusa», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE
COJIEP/KAaTEIbHO-METOJUUECKHE JIMHUM H3Y4arOTCsl Ha NPOTSIKEHUM [JBYX JIET



0o0y4eHust Ha YPOBHE CPETHETO 00IIeTr0 00pa30BaHuUs, ECTECTBEHHO TOMOJIHSIS IPYT
Jpyra ¥ IOCTENEHHO HAChIIasiCh HOBBIMU TEMaMU U pazaenaMu. J(aHHbI yueOHbIi
KypC SBISIETCS HWHTETPaTHBHBIM, IMOCKOJBKY OOBENUHSAET B cebe coaepKaHHe
HECKOJIBKMX MaTeMaTHYeCKMX AUCLMIUIMH, TAKUX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTHUYECKUN aHaIu3, TEOPUsSI MHOKECTB, MaTeMaTHUeCcKas JIoruka u ipyrue. [1o
Mepe TOro Kak 00ydaroliuecs OBIIAJEBAIOT BCE OoJiee MIUPOKUM MaTeMaTUYECKUM
anmapaToM, y HUX IOCJEI0BaTENIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MATEMaTHUYECKYI0 MOJENIb PpEANIbHON CHUTyallud, IPUMEHSITh 3HAHUA,
IOJIyYEHHBIE TPU H3YYEHUH Y4EOHOTO Kypca, Il PELICHUs CaMOCTOSTEIbHO
chopMyIMpOBaHHON MaTeMaTHYECKOM 3ajayu, a 3aT€M HMHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenbHO-MEeTOAMYECKas JIMHUA «YUucna UM BBIYMCICHHS» 3aBEpPIIACT
(opMHUpPOBaHNE HABBIKOB UCIOJIb30BAaHUS JACHCTBUTEIbHBIX YHUCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOIO 00111ero oopa3oBanusa. Ha ypoBHe cpenHero oouiero
oOpa3oBaHusi 0coboe BHUMaHue yneisercss  (OPMUPOBAHHIO  HABBIKOB
paloHaIbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€0sl MCIOJIb30BAHUE PA3ITUUHBIX
dopM 3amucu 4YHcia, YMEHHUE JeNaTh MNPUKHUIKY, BBIMOJIHATH MNPUOIMKEHHBIC
BBIYKCIICHUSI, OLICHUBATh YMCJIOBBIE BBIPAXKEHHUS, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarOIIMMCsI MHOKECTBA HATYpaJbHBIX, LEINbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHCENT  JIONOJHAKOTCS  MHOKECTBOM
KOMIIEKCHBIX YHCel. B Ka)IoM M3 3THUX MHOXKECTB pPAacCMaTpHUBAOTCSA
CBOMCTBEHHbIE €My Cleuu(PUUecKue 3aJadyd U Olepaluu: [eJeHUE HalEeo,
ONEpUpPOBAHME OCTATKAMU Ha MHOXKECTBE LEJIbIX YHCEN, 0COoOble CBONCTBA
palMOHANBHBIX U UPPAIIMOHAJIBHBIX YHCEN, apu(METUYECKHUE OINEepalnu, a TaKxKe
U3BJICUEHNE KOPHSI HAaTypaJlbHOM CTENEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brnaronmapsi mocnenoBaTeapHOMY PACIIMPEHUIO KPYyra HCIOJIb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXKHOCTSIMH HUX MPUMEHEHHS UIsl PEIICHMs Pa3IMYHbIX 3a7a4
dbopMupyeTCsl PEACTaBICHUE O €AMHCTBE MAaTEMAaTUKH KaK HayKHM M €€ pojiu B
IOCTPOCHUU MOJIETIEN peanbHOro MHUpa, HIMPOKO HCIOJIb3YIOTCS O0O0OIIeHHE U
KOHKpETH3aIusl.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEATM3YETCS HA MPOTSHKEHUM BCETrO
oOydeHHsT Ha YpPOBHE CpEAHEro ooOumero oOpa3oBaHMs, IMOCKOJIBKY B KaKIOM
pasnene IIporpaMMbl NpEeayCMOTPEHO PEIIEHUE COOTBETCTBYIOLIMX 3a1ad. B
pe3ynpTaTe OOyYalolUecs OBJAJEBAIOT PAa3IMUYHBIMH METOJAAMH  PEHICHUS
paloHaNbHBIX, HPPAlMOHAJbHBIX, IOKA3aTENbHbIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHHWI, HEpPaBEHCTB M CHUCTEM, a TaKXKe 3ajady,
comepxammx napamerpbl. [lomydeHHblE yMEHHS IIUPOKO HCIHOJIB3YIOTCS TpHU
UCCIIEOBAaHUM (PYHKIUI C TIOMOIIBIO NPOU3BOJHOM, NPU PELIEHUM MPHUKIAIHBIX
3a/la4 U 3a]la4 Ha HaXO)KJIeHHWE HauOOJBIINX U HAaUMEHbIINX 3HAYeHUN (YHKIUH.



JlanHasi copepxaTenpHas JIMHUSA BKIIOYAeT B ce0s Takke (OpMUPOBaAHHE YMEHUN
BBIMIOJHATH  pacu€rtel 1o  QopmyinaMm, MpeoOpa3oBaHHUS  PAlMOHAIbHBIX,
UPPANMOHATBFHBIX W TPUTOHOMETPUUYECKHX BBIPAKCHUH, a TAaKXKE BBIPAKCHUN,
colepkalux CTeneHu u Jjorapudmel. braromaps u3ydeHuio anreOpanyeckoro
MaTepHaa IpOUCXOIUT ajibHENIIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKU JEAYKTHUBHBIX PaCCyKICHUMA,
paboThl C CHMBOJBHBIMH (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEHN B BUJIE PABEHCTB U HEpaBEHCTB. Anredpa npeiaraeT 3¢ QeKTUBHBIC
WHCTPYMEHTBl [JIJIl pELIEHUsI MNPAKTUYECKUX W ECTECTBEHHO-HAYYHBIX 3ajady,
HAIJISTHO IGMOHCTPUPYET CBOM BO3ZMOYXHOCTH KaK S3bIKa HAYKH.

CopepxarenpbHO-MeTOAMYECKass JUHUA «DyHKIMM W TpaQuKm» TECHO
NeperyieTaeTcs ¢ APYTMMH JIMHUSMU y4eOHOTO Kypca, MOCKOJBbKY B KaKOM-TO
CMbICJIE 33J]a€T MOCIEI0BaTEIbHOCTh U3YUeHusl MaTepuana. 3yuenue cTeneHHou,
MOKa3aTeJIbHOM, JJorapu@MUUYeCcKoil U1 TPUTOHOMETPUUYECKUX (DYHKIIMMA, UX CBOMCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU JJIS pEeIICHHUs 3a7ad U3 JPYrHX Y4eOHBIX
IPEIMETOB U PeasIbHOM JKU3HU TECHO CBA3aHO KaK ¢ MAaTEMAaTHUYECKUM aHAIU30M,
TaKk W C pEIIeHHEeM ypaBHEHUN U HepaBeHCTB. llpu 3TOM Oo0iblIOe BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpakaTh (POpMyJaMu 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMM BEJIIMYMHAMHU, HCCIEOBAaTh MOJyYeHHbIE (YHKIIMH, CTPOUTH UX
rpadguku. MaTepuai 3Toi coepKaTeabHON TMHNN HAIEJICH Ha pa3BUTHE YMEHHUH U
HABBIKOB, MIO3BOJISIONINX BRIPAKATh 3aBUCUMOCTH MEXIY BEJIMUNHAMHU B PA3TUIHON
dbopme: aHaTUTHYECKOU, Tpaduyeckoii u ciioBecHOU. Ero n3yuenue cnocoOCTByeT
Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K OOOOIIEHUI0 W
KOHKPETH3AI[1H, UCIIOJIb30BAHUIO aHAJIOTHIA.

ConepxxarenpHas auHus «Hauama mareMaTHdeckoro aHain3a» MO3BOJIAET
CYLIECTBEHHO PAaCUIMPUTH KPYT Kak MaTeMaTUYECKUX, TaK U MPUKIAAHBIX 3a]ad,
JOCTYIHBIX 00YyYarolmuMcs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMMA, ONpEeAeNaTh MX HauOOJbIIME U HAaUMEHbIINE
3HAYCHUSI, BBIYUCIATH IUIOMAAN (GUTYP U OOBEMBI TeJN, HAXOAUTh CKOPOCTU U
yCcKOopeHusi TmpoueccoB. JlaHHas conepikareibHas JHMHUSA OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTE€MaTHYEeCKHX MOJENeH pealbHbIX CUTYyallHi,
MO3BOJISIET HAXOIUTh HAMITyYIlIee PEICHUE B MPUKIIAIHBIX, B TOM YHCIIE€ COLUATIBHO-
SKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOIrO aHajIn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMABbHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHH pacro3HaBaTh TPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE B HCKyccTBe. O0yUaronuecs y3HatoT O BBIIAIOIIUXCS
pe3ynbTaTax, MOJYyYEeHHBIX B XOJE Pa3BUTHS MAaTeMaTHKH KakK HAyKH, U 00 uX
aBTOpax.



CopepxarenbHO-MeTOIMYeCKass TUHUSA «MHOXKECTBA M JIOTHKa» BKIIIOYACT B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB W MATEMAaTHYECKOW JIOTHKU. TeopeThko-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KypC MTKOJIBLHON MaTeMaTHKA
U TpejsiaraloT HauOoJyiee YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMI BCE pa3Jiesibl
MaTeMaTUKU M €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMAaTUYECKUE
JTUCIUTUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [losTomy BakHO 1aTh
BO3MOXKHOCTh OOyYaromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTE€MaTHUKH M HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
Jpyrum BaXXHbIM TPU3HAKOM MaTEMAaTUKH KakK HayKd CJIeAyeT IpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMI U CJICIOBAaHUE OMNPEACIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYeCKOW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILIICHUS
00yJaronmxcsi, M03BOJISIET UM CTPOUTH CBOU PACCYKICHHSI Ha OCHOBE JIOTHYECKHUX
npaBuiI, POPMUPYET HABBIKM KPUTHIESCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «Anrebpa W HadaJla MaTeMAaTHYECKOTO aHAIIM3a)
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICIHUPOBAHUS, KOTOPHIC MPU3BAHBI
Croco0CTBOBAaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHUS MOJENEH peaTbHBIX
CUTyallMil, MCCIENOBaHUS ATHUX MOJENEeH C MOMOIIbIO amnmnapara ainreOpsl U
MaTEMaTUYECKOro aHalin3a, MHTEpIpeTalluy TOJYyYeHHbIX pe3ylbTaToB. Takue
3a/IaHusl BIUIETCHBI B KQXK/IBIN U3 Pa3/IeIOB MPOTPaMMBbI, TOCKOJIBKY BECh MaTEepHa
y4eOHOTO Kypca MIMPOKO HCIOJB3YETCs I pEelieHUs] MPUKIaAHBIX 3anad. [lpu
pelIeHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HAOJIOAATEeNIbHOCTh, YMEHHME HAaxOJIUTh 3aKOHOMEpPHOCTH, a0CTparupoBaThCA,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3WPOBATH  MPOOJIEMY.
JlesitenbHOCTh 1O  (DOPMUPOBAHWIO HABBLIKOB PEIICHHUS TNPUKIAJHBIX 3a7ad
OpTaHU3YeTCs B MPOIIECCEe U3YUCHHSI BCEX TeM y4eOHOTo Kypca «Anrebpa u Hadaia
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yuenune yueOHOTO Kypca «Anrebpa M Hayalla MaTeMaTHYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 JacoB (4 4yaca B HE/IEINIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pauvonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanueckue Apodu. [lpumenenue npoOeld ¥ NPOLIEHTOB ISt
peLIEeHUs NPUKIAAHbIX 3a7a4 U3 Pa3JIMUHbIX OTPACIel 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuMoHanbHBIE W UPPALMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  omnepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moayinb
JEeUCTBUTEIBLHOTO YKCIIa U ero cBoicTBa. [IpubmmkEHHbIE BHIYMCIICHUS, MTPaBUiIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. Hcnonib3oBaHue
MOJIXOAIIEH (POPMBI 3aIUCH IEUCTBUTEIBHBIX YNCEN AJISl PEIICHUS MTPAKTHYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHON CTENEHHU U €ro CBOICTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTEIIEM.

Jlorapudm uymcmna. CpoiictBa norapudma. JlecaTuuHble W HaTypasbHbIE
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bl PEHICHUSI LEJbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOwWIEHbl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIeH ¢ ocTaTkoM. Teopema bezy. MHOTrouIeHbI ¢ LIETbIMUA KO3PPUITUSHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHSI. OcHOBHBIE METO/bI peLeHus
UPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXeHH, COAEPKALIUX JTOTapu(MBbI.

Jlorapupmuueckue YPaBHEHHS. OcHoOBHBIE METO/IbI peLIeHUs
Jorapu(pMUYECKIX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeobpasoBanue

TPUTOHOMETPUUECKHUX BbIpaKEHU . PelieHre TpuroHoMeTpruiecKux ypaBHEHUH.



Pemienne cucrem JMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JMHEHWHBIX
ypaBHeHU. OnpenenuTens MaTPUILb 2 X2, €ro TEOMETPUYECKUI CMBICT U CBOMCTBA,
BBIYMCJICHUE €70 3HAYECHUS, NPUMEHEHNUE OINPEACIUTEN I PELICHUS] CUCTEMBI
JUHEWHBIX ypaBHEHWU. PellleHWe NpPUKIAIHBIX 3a/7ad C MOMOIIBK) CHCTEMBI
JIMHEWHBIX ypaBHEHUM. McciieqoBanrue nmocTpOEHHON MOJEIH C MOMOIIBI0 MaTPHII
Y OTIPECIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEANbHOM CHUTYyallMd C IOMOIIBIO
YpaBHEHUU W HEPABEHCTB. [IpuMeHEHME ypaBHEHUNW U HEPABEHCTB K PEIIECHUIO
MaTEeMaTUYECKUX 3aja4 U 3a/1a4 U3 Pa3IMYHbIX 00JaCTel HAYKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKHU

Oynkuus, crnocoObl 3afanus (QyHKIUU. B3auMmHO o00paTHble (QYHKIIHH.
Komnosumus Qynkumii. 'papuk  ¢GyHKmu. OnemMeHTapHble NTpeoOpa3oBaHUs
rpaduKoB GYyHKIIUH.

OO6usacTb ompeneneHuss 1 MHOXKECTBO 3HaueHud (yHkumu. Hymu QyHkium.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe QyHKIUH. [lepuoanueckue
byaknun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl U MHUHHMYMBI
dbynknuu. Hanbospiiee n HauMeHbIee 3Ha4eHus: QYHKIINM HAa IPOMEXYTKE.

Jluneiinasi, KBaJpaThyHasi W APOOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOe
UCCJIEIOBAHKUE U MTOCTPOEHUE UX TpaUKOB.

CrenenHas QpyHKIMS C HATypalbHBIM U IIEJIbIM MOKa3zareneMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOPHS N-0i cTeNeHN KakK GyHKIIMH 0OpaTHOW CTENEeHU
C HATypAJIbHBIM MOKA3aTEJEM.

[TokazaTenbHast U Jjorapupmuyeckas (yHKIHUHA, UX CBOMCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 1715 pelieHUs] ypaBHEHUH.

TpuroHomerpuueckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEeHTa.

QOyHKIMOHAIBHBIE 3aBUCUMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEIA.

Hauana MaTeMaTH4eCcKOro aHajin3a

[TocaenoBaTenbHOCTH, CHOCOOBI 3amaHUs IIOCJIEAOBATEILHOCTENH. MeTon
MaTeMaTHYECKON MHAYKINY. MOHOTOHHBIE M OTPAaHUYEHHBIE IT0CIE0BATEIBHOCTH.
HcTopusi BO3ZHMKHOBEHUS MAaT€MaTUYECKOI'0 aHalM3a KaK aHaiu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reOMETpHUecKasl mporpeccur. beckoHeyHo yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. @opmyia CI0KHbBIX
npoleHTOB. Mcnosib30BaHWE TIPOTrpecCHH I PEIICHUS pealibHbIX —3aaad
IIPUKIIATHOTO XapaKTepa.



HemnpepriBabie GyHKIME W UX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QYyHKIMI HENPEPHIBHBIX HAa OTpe3ke. Meron
VMHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIMU. Onpenenenyue, reOMeTpUUEcKui U
buznyecKuit CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy (yHKIHH.

[TpousBogubie  anmemeHTapHbiX  ¢GyHkiuil.  [IpousBogHast  CyMMBI,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI.

MHo:kecTBa M JIOrHKA

MHoxecTBO, onepanMu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHUSl PEaJbHBIX NPOLECCOB M SBJICHUI, NMPU PEUIEHUH 3aJad U3 APYTHX
y4eOHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIC YPAaBHEHUS.

11 KJTACC

Yucnaa v BIYMCICHUSA

Harypanbubie u nensle yucna. [IpumeHeHne npu3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoybuik oOuui nenutens (ganee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:mto, anroputma EBkiuaa s pemeHus
3a71a4 B LIEJIBIX YMCIIAX.

Kommnekcuple uuncna. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKhe OIepaluudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn M3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCETl IJIs PEIICHHs] (PU3NUECKUX U TEOMETPUUICCKUX 3a71a4.

YpaBHeHMS U HEpaBeHCTBA

CucremMa 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OT1O0p  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TMOKAa3aTelbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUIO MaTEMAaTHYECKHUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKHU U peaibHON KU3HU, HHTEPIpETaLus
NOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMM U TPaPUKHU

I'paduk kommozunum GyHkuid. ['eomerpuueckue oOpa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPapUKH.

['padrueckne mMeronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIUN IS HCCIEIOBAaHUS MPOIECCOB U
3aBHCHUMOCTEM, KOTOpPBhIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 APYTUX Yy4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HMU.

Hauvana MaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxaenne HanboIblIero 1 HAMMEHbILEro 3HaUeHU N HellpepbIBHOM
(GYHKIIMHM Ha OTpE3Ke.

[IpumeHeHrne NpPOU3BOMHOM I HAXOXKIECHHUS HAWJIy4dlIero peleHus B
NPUKIAIHBIX 3a/Ja4ax, ISl ONpPEAEJIEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a71aHHOTO (DOPMYJION WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS EPBOOOPA3HBIX.

HNnTerpain. ['eomeTpudeckuid CMbICI HHTETpalia. Berunucienue onpenei€HHoro
uHTerpaia no popmysne Herotona-JIeitonuna.

[IpumeHeHue uHTErpana A HAXOXKIEHUsS IUIOWAAEeH MIockux ¢Guryp u
00BEMOB reOMETPUUECKHX TEJI.

[Tpumepsr pemenuii muddepeHIManbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAaHUE pEAIbHBIX IMPOLECCOB C TOMOLIBIO  AuddepeHInaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYAIOIIErocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOT0O 00IIECTBA, PEICTABICHHE O MATEMAaTUYECKIX
OCHOBaX (PYHKIMOHUPOBAHUS PANIMUHBIX CTPYKTYp, SBJICHUH, MpOLETYp
IPOKJIAaHCKOTO  oOmiectBa  (BBIOOpBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
GYHKIUSIMHU ¥ HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHUSAX, cdepax
HDKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKHU U JEATENBHOCThIO YYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO Oy IyIIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PELUICHH, pacCyKIeHUI, BOCOPUUMYNBOCTD K
MaTEMaTUYECKUM ACIIEKTaM PA3JIMYHbIX BUJ0B HCKYCCTBA;

5) pu3uUeCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
UHTEpecax 3/10pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pPOBbIO (3I0pOBOE MHUTAHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OT/bIXa, peryisipHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIIEHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHUs, HHTEpec K
pa3nuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTH ¥ CIIOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHHWIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BJIUSHUS
COLHAIBHO-OKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TPUMCHEHHE MaTEeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpYXaroUel Cpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENH CPELBI;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTEeMaTHYECKOM
HayKH Kak cepbl 4eIOBEYECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTHU
JUISL Pa3BUTHUSL IUBUJIN3AIINY, OBJIAJICHUE SI3bIKOM MAaTEMATHKUA U MAaTEeMaTU4YECKOM
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIIATh IPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornyeckue aeiicTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHWA MEXIy TOHSATHUSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINH,
OCHOBaHMsI /111 000OIICHUS U CPAaBHEHUS, KPUTEPUH MMPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, Mpeasiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOAbBI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BEIOMPATh HAaN0O0JIee OIXOIAIINN C YIETOM CaMOCTOSI TEHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATENbCKUNA WHCTPYMEHT IO3HAHUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUSI, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO Pe3ybTaTaM
NpOBEAEHHOTO  HAOMIOACHMSA, UCCIEJOBaHMS, OIEHHWBAaTh  JIOCTOBEPHOCTDH
MOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATH
IPEINOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSAX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAATh Ie(UIUTH MHGOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIIPETUPOBATHh HH(OPMALIMIO PATUYHBIX BUIOB U (HOpM
IpEeCTaBICHHUS,

CTPYKTYpUPOBaTh MH(OPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpakKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHHUA IIO XOI[y pemeHHa 3agadu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOI TEMBI,
npoOJIeMBbI, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

IIPE/ICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, MCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 33/1a4d, BEIOMPATH CIIOCOO PEIIECHUS C
y4€TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENIbHOM  pediekcud KaKk  OCO3HaHUS
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CAaMOKOHTPOJSl Mpoliecca M pe3yjbTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mpu pemeHuH Y4eOHBIX 3a7a4, TPUHUMATh IIe1h COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHMU3aLMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT padoThl, 00001IaTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPyNMOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJIEHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TOPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJECHUCTBUA.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 10 kiacce oOy4aromuics TOJYYHUT CIETYIONTUE
IpEeIMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anredpa u Havyajla MaTeMaTUYECKOr0 aHaTU3a:

Yucsia v BBIYMCICHUS:

CBOOOJTHO OTEpPUPOBATh TMOHATHUSMU: PAIMOHATBHOE YHCIO0, OECKOHEYHas
nepuoanyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
palMOHANBHBIX U IEUCTBUTENBHBIX YUCEI, MOJIYJIb IEUCTBUTEIILHOTO YUCIIA,

OPUMEHATh JIpoOM M TPOLIEHTHI ISl PEHICHUs MNPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pealbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIUMCIICHUS, PABUJIA OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yJbTaTa BEIYMCICHUN;



CBOOOJIHO OIEpUPOBATH TMOHSATHUEM: CTENEHb C IEJNbIM IOKa3aTeleM,
UCIIOJIb30BAaTh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YNCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEICTABICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATH MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpajbHOU
CTEIICHU;

CBOOOHO OTEPUPOBATH MOHATHEM: CTETICHb C PALIMOHATBHBIM MIOKA3aTeNIeM;

CBOOOZHO OIEpPUPOBATh MOHATUSAMU: JIOrapudM UHCIA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOOZHO ONEPUPOBATh MOHSTUSIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOIO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHMUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHbIE METOJbl PEIICHUs pPAlMOHAIBHBIX U JApPOOHO-
pallOHAJIBHBIX YPaBHEHUM, IPUMEHATH METOJ HWHTEPBAIOB JUISI PELICHUs
HEPABEHCTB;

CBOOOJHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJICH C LEIbIMU KO3 PUIIEHTaMU, KOPHU MHOTOUJICHA, IPUMEHSThH JICJICHHUE
MHOI'OYJIECHA Ha MHOI'OYIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera s
penieHus 3anay;

CBOOOZHO ONEpUpPOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHWI,
MaTpuLa, ONPENEIUTENh MaTpullbl 2 X 2 W €ro IEOMETPUYECKUHA CMBICI,
UCITIOJIb30BaTh CBOICTBA ONpENEHUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYEHUS,
IPUMEHSTh ONPEACIIUTENN U PELICHHUs CUCTEMbl JIMHEHWHBIX YPAaBHEHMW,
MOJEJINPOBATh PEANBHBIE CUTYAallUN C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOINBID MAaTpUIl U ONPEIACIUTEIICH,
VHTEPIIPETUPOBATH ITOJTyYECHHBIN PE3yJIbTaT;

UCIIONIb30BAaTh CBOWCTBA JICHCTBUH C KOPHSAMU JJs MpeoOpa3oBaHUA
BBIPAKEHNH;

BBINOJIHATH NPe00Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HPPALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jgorapu(pMHUECKre ypaBHEHUS, HAXOAUTh UX PELIECHUS C TIOMOIIbIO pPaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSITh OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYJIIbI Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOJHO OINEpPUPOBATh MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHSATh HEoOXOoAuWMbIe  (QOPMYNIBI  JUIS  PEUICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX yPaBHEHMUIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, ypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayM, MCCIEIOBAThH
HOCTPOCHHBIE MOJIETIH C MCIIOJIb30BaHUEM allapaTa ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHusl GYHKIINH,
B3aMMHO OOpaTHble (GYHKIUH, KOMOO3UIMS (yHKUUN, rpadux QyHKIHUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBanus rpadUKoB PyHKLINIH;

CBOOOJTHO OMEpPHPOBATh MOHATUSAMHU: OOJIACTH ONpEIENCHUS] U MHOMKECTBO
3Ha4eHU! PYHKINHU, HYJIU PYHKIIUU, TPOMEXKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMHU: YETHBIE W HEYETHbIE (YHKIHH,
nepuoanyeckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMBI (yHKUIMH, HaumOOoJblllee M HaWMEHbIIee 3HaueHHe (YHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJlbHBIM U
LENbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHsS h-0il CTeNeHM Kak (PYHKIHMM OOpaTHOM CTENEeHU ¢
HaTypaJbHBIM ITOKa3aTeleM;

ONepUpOBaTh TOHATUSAMH: JIMHEHHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKLINY, BHITIOJHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(HKOB;

CBOOOZHO OIEpUPOBaTh MOHATUSAMU: IMOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, UX CBOMCTBa M Tpa(uKH, HCHOJIb30BaTh MX TpauKu AN pelieHus
YPaBHECHUM;

CBOOOJTHO OMNEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
oTpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKIUN JUId  HCCIEAOBAaHHSA TMPOIECCOB U
3aBHCHUMOCTEH MpU PEUICHUH 3a7a4 U3 IPYrHX Y4eOHBIX MPEAMETOB M PEaTbHOU
KHU3HH, BBIpaXXaTh (GOpMyIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHaIu3a:

CBOOOZHO OMEpUpPOBaTh MOHATHIAMH: apHUPMETHUECKas M TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO YOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEHHBIN U
HKCTHIOHEHIMATIBHBIN POCT, (hOpMyJia CIOKHBIX IPOILIEHTOB, UMETh IIPEJCTABICHHUE O
KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUU JJISl PEUICHUs peajbHBIX 3a/ad IMPHUKIATHOTO
Xapakrepa;



CBOOOIHO OTIEPUPOBATH MOHATHIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3a1aHUs
NOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEIO0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOr0 aHalh3a KakKk aHajau3a
OECKOHEUHO MaJIbIX;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: HETIPEPBIBHBIE (YHKIIUU, TOUKH pa3phbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Ipaduka QyHKINHU;

CBOOOJHO OMEpUPOBATH MOHATHEM: (DYHKILHSA, HEMpPEphIBHAs Ha OTPE3KE,
NPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIMHN Il pEIICHUS 3a/1a4;

CBOOOJIHO OIEpUpOBaTh TMOHIATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYHCIIATh MTPOU3BOAHBIE CYMMBbI, IPOU3BEAECHUS, YACTHOTO U KOMIO3ULUU
IByX (QYHKIUH, 3HATh MPOU3BOIHBIEC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICT MPOU3BOJIHON ISt
pelIeHus 3a1ay.

MHokecTBa M JIOTHKA:

CBOOOJTHO  ONEpUpOBaTh MOHATUSAMHU:  MHOXECTBO, ONEpaldd  HaJ
MHO>KECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar sl OMUCAaHUs PEaIbHbIX
MPOLIECCOB U SIBJICHUM, TIPU PEIICHUH 33]1a4 U3 APYTUX yYeOHbIX MPEIMETOB;

CBOOOZHO OINEpPUPOBATH MOHATUSMU: OINpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMAaTUYECKOIO0 OOBEKTA, T0KA3aTENBCTBO, PABHOCHIIBHBIE
YPaBHEHMS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce oOy4aroIIUICSd MOJYYUT CIIECAYIOIIHNE
IpEeAMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOIO
Kypca «AnreOpa 1 Hauajla MaTEMaTHYECKOIO aHAIU3»:

Yuciia 1 BBIYMCICHUSA:

CBOOOJTHO ONIEPUPOBATH MOHITUIMU: HATYPAIBHOE U 1IE€JI0€ YU CII0, MHOKECTBA
HaTypaJbHBIX U LEJIBIX YUCEN, UCIIOIb30BaTh NPU3HAKN AEIUMOCTH LIENBIX YHUCEIL,
HO/I m HOK HaTypanpHBIX 4MCeNl Ui PELICHHs 3ajad, IPUMEHSTh aJTOPUTM
EBknnpa;

CBOOOJHO OIEpPUPOBATH IOHATHEM OCTaTKa II0 MOJYJIIO, 3alUChIBaTh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUHCIICHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YMCIO W MHOXECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTABIATh KOMIUIEKCHBIC YHCa B ajredpanyeckoil u
TPUTOHOMETPUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOMN TIOCKOCTH.

YpaBHeHUus U HEPABEHCTBA:



CBOOOJIHO ONEPUPOBATH TOHATHUSMU: HPPAlMOHATBHBIC, MOKa3aTeIbHBIE M
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJTHO OTEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
IPUMEHATh  HEoOXoawmbie  (HOPMYJBI  1JIi  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMU: CUCTEMAa U COBOKYIMHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PAalMOHAIBHBIX, UPPALUOHAIBHBIX, ITIOKA3aTEIbHBIX U
Jorapu(MUYECKUX YpaBHECHUIN 1 HEPABCHCTB;

perarb palOHAJIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jgorapupMUyecKrue U  TPUTOHOMETPUYECKHME YpaBHEHHMS U  HEPABEHCTBA,
coAepkKallue MOAYJIA U TapaMeETPBbI;

MPUMEHSTH TpaduuecKre METOIbI I PEIICHHs] YpaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICIMPOBATh peajbHblE CUTyallMd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJadyH,
WCCJIEIOBATh IOCTPOCHHBIE MOJEIM C WCIOJB30BAaHUEM ammapara aiareOpsl,
VHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpaduKyM KOMIO3UIMU (PYHKUUNA C TOMOIIBI 3JIEMEHTApHOTO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTH TEOMETPUYECKHE 00pa3bl YPaBHCHH M HEPABEHCTB HA KOOPIMHATHON
IJIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIMH;

OpUMEHATh GYHKIUUA IS MOJEIMPOBAHUS W HWCCIEAOBAHUS PeaTbHBIX
IIPOLIECCOB.

Havajsa MmaTeMaTH4eCKOr0 aHAJIU3A:

UCITI0JIb30BaTh MPOU3BOHYIO JIJISl HCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIIEE U HAMMEHBIIIEE 3HAUCHHS (DYHKITMN HETPEPHIBHOW HA
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlIEero PELICHUs B
MPUKIIAJIHBIX, B TOM YHCJIE COLMAIbHO-O)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONPEACICHUs
CKOPOCTH U YCKOPEHHMSI MPOIECcca, 3aJaHHOT0 (OpMyIIOi Uik Tpadukom;



CBOOOIHO OmEepUpoBaTh TMOHATHUAMM: TEpBOOOpa3Hasi, OMNpeeIEHHBIN
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (GUTYp U 0OBEMBI TEIl C TOMOUIBIO HHTETPaa;

UMETh MpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAaHUM Ha TpUMeEpe
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

pemiath MNpPUKJIaJHbIE 33aa4d, B TOM YHCIE COLUAIBHO-IKOHOMUYECKOTO M
¢u3nUecKoro xapakrepa, CpeJCTBAMU MaTEeMaTHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Koutpoasnubie IIpakTnyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
MHO0X€eCTBO IeHCTBUTEILHEIX YHUCEI.

1 MHorounensl. PaninoHanbHbIe YpaBHEHHUS U 24 1 ) O01Maremaruka,
HepaBeHCTBA. CHCTEMBl IMHENHBIX PEIIY TA
YpaBHEHUU
Oynknuu u rpaduku. CrernenHas GyHKIUS ¢ 01Maremarika,

2 YHICIHI 1 TP ' YHEH 12 | 2 PEIIY TUALECTA,
LIEJIBIM TIOKa3aTeNeM

O01Maremaruka

3 Apudmerndeckuii KOpeHb N-0i CTETICHHU. 15 1 4 Vaupy
HppannonaibHble ypaBHEHUS

4 ITokazarenbHast pynkius. [TokasarenbHble 10 1 6 Yun.py, ®UIINH,
YpaBHEHUS PEIIY TA

5 Jlorapudmuaeckas hyHKIHS. 18 | 6 Yun.py, ®UIIN,
Jlorapudmuueckue ypaBHEHUS PEIIY TA

6 TpuroHomeTpuyecKkue BbIpaKeHUs U ” 1 6 VYuun.py, ®DUIIN,
ypaBHEHUS PELIY THA

Yun.py, ®UIINH,

7 [TocnenoBaTenbHOCTH U TPOTPECCHU 10 1 2 PEILLY THA

VYuun.py, ®DUIIN,
8 H T 20 1 6
enpepbiBHbIE QyHKIMH. [Ipon3BonHas PEILLY THA

9 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL 5 ) ) Yun.py, DUIIN,

3HAHUU PEIY THA




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10

36




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoabneie  Tpakruteckue o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsbl
1 HccnenoBanue GyHKIHN ¢ TOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduku TpuroHoMeTprUdecKUX QyHKITAMN. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppanmonanbHble, MOKa3aTelbHbIE U 24 |
JorapuMuUecKre HepaBeHCTBa
KommiekcHbie uncna 10 1
HarypanbHblie u 1ienble yncina 10 1
CucreMbl paloHaTBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 16 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne uudgpoBbie
o/ Tema ypoka Beero Kontpoabubie IIpakTnueckne o0pa3zoBaTebHbIe
padoThI padoTsbI pecypenr
1 MHO3k€ecTBO, Onepaluy HaJl MHOKECTBAMH U | VYuun.py, DUIIN,
UX CBOMCTBA PEITY I'HNA
2 Hwnarpammbl Diinepa-Benna 1
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO |
annapaTa JJI peH_IeHI/IH 3a1a4
Pammmonansubie yncna. OOBIKHOBEHHEIE U
4 JECATUYHBIC TPOOH, TPOIICHTHI, 1 doxdopa
OCeCKOHEUYHBIC TIEPUOANYECKUE APOOH
Pammmonansueie yncna. OOBIKHOBEHHEIE U
5 JECATUYHBIC TPOOH, TPOIICHTHI, 1 1
OCCKOHEYHBIC TTEPUOANIECKUE APOOH
6 [Ipumenenne qpoOei u MPOIEHTOB IS 1
pGI_HeHI/IH HpI/IK.HaI[HBIX 3a1a4
7 [Ipumenenue qpoOei U IPOIIEHTOB TSt |
pGI_HeHI/IH HpI/IK.HaI[HBIX 3a1a4
g JleicTBuTeNbHBIC YKcia. PaimonanbHbIC U |
HUPpAIMOHAIILHBIE YHCIIa
9 Apudmernueckre onepanuu ¢ 1 1
JCUCTBUTCIIBHBIMHA YHUCIIAMHA
10 Moaynb AEHCTBUTEIBLHOIO YHCIIA U €T0 |

CBOMCTBA




11

[TpuGnuxEHHbBIE BHIYMCIICHUS, IPaBHUIIa
OKpPYIJICHUS, IPUKHJIKA U OLICHKA pe3yJIbTaTa
BBIUNCIICHUN

12

OCHOBHBIE MCTOABI PCIICHHUA LICJIbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

13

OCHOBHBIE METOIBI PEIICHHS IIEIBIX 1
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIpOOHO-PALMOHABHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHOro4wieHsl OT OJHON NEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOWICH C
octaTtkoMm. Teopema besy

16

MHoOro4JIeHbI C HETBIMH KO3 UITECHTAMH.
Teopema Buera

17

Pemenue cucrem TMHEHHBIX YpaBHEHUM

18

Pewienue cucreM JIMHENHBIX YPaBHEHUN

19

Marpuia cucTeMsl JIMHEWHBIX YPaBHEHU.
Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

20

Onpenenurtesb MaTPULBI 2X2, €T0
T€OMETPUYECKHM CMBICII U CBOMCTBA;
BBIUKCJICHHC €r0 3HAUCHHS

21

[TpumeHeHue onpeaenuTeNs Ui pelieHus
CHCTEMBI JINHEMHBIX YpaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOUIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUI

23

Pemrenne npukiiagHbIX 3a1a4 ¢ IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUIN

24

KoHnTtponbHast pabdota: "PanronansHbie
ypaBHEHHUA U HepaBeHCTBA. CrcTeMbl
JIMHENHBIX YpaBHEHU"

25

OyHKIUS, CTIOCOO0BI 3a1aHus (PYHKITUH.
B3anmuo obpatnbie pynknnn. Kommosurus

byHKIMHA

26

I'paduk pyHkummu. dnemMeHTapHBIC
npeoOpa3oBanus rpapukoB GyHKIUN

27

OOnacTb onpeeneHnss 1 MHOKECTBO
3HayeHul pynkunu. Hynu ¢pynkuun.
[IpomexyTKH 3HAaK MMOCTOSTHCTBA

28

UeErHbie 1 HEUETHBIC PYHKIIUU.
[Tepuonnueckue Gpynkiuu. [TpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITUH.
HawuOonpIiee 1 HaWMEHbIIIee 3HAYCHUE
GYHKIMH Ha IPOMEKYTKE

30

JluneliHasi, KBaJpaTU4Has U JPOOHO-
AUHeNHas pyHKIUH

31

DneMeHTapHOE HCCIIEA0BaHNE H TOCTPOCHHE
rpaduKoB 3TUX QYHKIUN

32

DJeMeHTapHOE UCCIIEIOBAHKE U TIOCTPOCHUE
rpauKoOB TUX QYHKIIUHA




CrereHs ¢ OCJIBIM ITIOKAa3aTCIICM. bunoMm

33 HeroTona

34 Crenens ¢ 1enbIM 1nokaszarenaeM. buaom
Herotona

35 CrenenHast GyHKIUS C HATypaIbHBIM U
1eJIbIM 1okaszareseM. E€ cBoiicTBa u rpaduk

36 KonTtponbnas padora: "CrenenHast QyHKIIHS.
E€ croiicTBa u rpadux"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

18 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTENEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
COJIepIKalNX CTENEHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
COJIeprKalINX CTENEHU U KOPHU

A1 [IpeoOpa3zoBaHMs YUCTOBBIX BHIPAKCHHH,
COJIepXKaIINX CTETIEHU U KOPHU
Wppannonanbuble ypaBHeHUs. OCHOBHBIE

42 METO/BI PELICHUS UPPALMOHAIBHBIX
ypaBHEHUU
Wppannonanbuble ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIICHUS] UPPALMOHATBHBIX
ypaBHEHUU
Hppannonanbasie ypaBHeHU. OCHOBHBIE

44 METO/IbI PEIICHUS UPPATUOHATBHBIX

ypaBHEHUU




PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUU

# UPPALMOHATIBHBIX YpaBHEHUI

46 PaBHOCHIIBHBIE TTEPEXO/IBI B pELHICHUU
MPPALMOHANIBHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI

43 PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUN
UPPALMOHATIBHBIX YpaBHEHUI
CoiicTBa u rpaduk KOpHS N-0if CTENEHN KaK

49 GyHKIIMM 00paTHOM CTENEHU C HAaTypaTbHBIM
IOKa3aTesneM
CgoiicTBa u TpaduK KOPHS N-O CTENEHU KaK

50 GbyHKIIMH 0OpaTHOW CTENEHU C HATypaJbHBIM
NOKa3aTesneM
Kontponbnas padora: "CBoiicTBa u rpadux

51 KOpHsI n-0¥ creneHu. MpparmonaibHbie
ypaBHEHUS"

57 Crenens ¢ pallMOHAIBHBIM MOKa3aTeneM u eé
CBOMCTBA

53 Crenens ¢ pallMOHAIBHBIM MOKa3aTeneM u eé
CBOMCTBA

54 CrermneHb ¢ pallMOHAIBLHBIM [TOKa3aTeIeM U e€
CBOMCTBa

55 [oxa3zatenbHast QpyHKIMS, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpadguka GyHKITUN 15

pelueHus ypaBHEHU I




Hcnonp3oBanue rpaduka GyHKIMM 115

57 . 1
pelIeHns ypaBHeHU!
[loka3arenbHble ypaBHeHUsA. OCHOBHbIE

58 METO/BbI PEIICHUS [I0KA3aTEIbHbIX 1
ypaBHEHUU
ITokazarenbHble ypaBHEHUS. OCHOBHbBIE

59 METO/IbI PEIICHUS TOKA3aTENbHbIX 1
ypaBHEHUU
ITokazarenbHble ypaBHEHUS. OCHOBHbBIE

60 METO/IbI PEIICHUS TOKA3aTENbHbIX 1
ypaBHEHUU

61 KonTtponpHas padora: "I[lokazarenbHas )
¢dbynakuwms. [TokazarensHble ypaBHEHUS "

62 Jlorapudm umncna. CoiicTBa jJorapudpma 1

63 Jlorapudm uucna. CoiicTBa jgorapudpma 1

64 Jlorapudm umncna. CoiicTBa jJorapudpma 1

ATUYHBIC U HAT bHBIE JIOTapU(PMBbI

65 ec € ¥ HaTypaJbHBbIE JIOTA 1

66 JlecaTUUHBIE U HATYypaAJIbHBIE JTOTapH(PMBbI 1

67 [IpeoOpazoBanme BBIpaXEHUH, CONCPKAIIIX |
sorapuMbl

68 [IpeoOpazoBanue BEIpaKEHHIA, COAEPIKALIIX 1
sorapudMbl

69 [IpeoOpazoBanue BBIpaKEHHIA, COAEPIKALIIX 1
Jorapupmbl

70 Jlorapudmudeckas hpyHKIMs, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U )

rpaduk




Hcnonp3oBanue rpaduka GyHKIMM 115

72 pellIeHNs] ypaBHEHUI

7 Hcnonp3oBanue rpaduka GyHKIMM 115
peleHus ypaBHEHU I
Jlorapudmudeckue ypaBHeHusi. OCHOBHBIC

74 METO/IbI PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUU
Jlorapudpmudeckue ypaBHeHus. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE

76 METO/bI peIIeHUs JTorapu(PMUIECKUX
ypaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
norapupMHUYECKUX ypaBHEHUI

73 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUN
JorapupMUUECKUX ypaBHEHUI

79 KonTtponbHas pabdora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckue ypaBaenus"

20 CuHyC, KOCHHYC, TAHT'€HC U KOTaHT'€HC
YHCIJIOBOT'O apryMeHTa

21 CuHyC, KOCUHYC, TAHT€HC U KOTaHI€HC
YHUCJIOBOT'O apryMeHTa

%) ApKcUHYC, apKKOCUHYC U apKTaHT€HC
YHCIJIOBOT'O apryMeHTa

23 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC

YHCIIOBOI'O ApTyMEHTA




Tpuronomerpuueckas OKpyKHOCTb,

84 OonpeAeIieHue TPUrOHOMETPUYECKHUX 1
(GyHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 OIIpEIETICHUE TPUTOHOMETPUIECKUX 1
(GYHKLINI YUCIOBOTO apryMEeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITHI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITHI 1

90 [IpeobpazoBanne TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

91 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX 1
BBIPAXKEHUIN

0 [IpeobpazoBanne TPUTOHOMETPHUUECKUX 1
BBIPAXKEHUIN

93 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

94 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

95 PewieHne TpUroHOMETPUYECKUX YPAaBHEHUM 1

96 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

97 PewieHne TpUroHOMETPUYECKUX YPAaBHEHUM 1

98 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

99 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1

100 Pemienne TpuroHOMETpUYECKUX YpaBHEHUI 1




KonTtponbHas pabora:

101 "TpUroHOMETPUYECKHUE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS"
[TocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS

102 nocJea0BaTeabHOCTEN. MeTon
MaTeMaTUYECKON MHIYKLIUU
MOHOTOHHBIE I OTPAaHUYEHHBIE

103 nocJyeoBaTeabHOCTH. MicTopus ananuza
OCCKOHEYHO MaJIbIX

104 Apudmerrdeckast mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaroIias reoMeTpruieckas
nmporpeccust

107 Cymma 6eCKOHEYHO yOBbIBArOMICH
reOMEeTPHUUYECKOI mporpeccuu

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIA POCT.
Uucno e. Dopmyia CI0KHBIX MPOLEHTOB

109 JIMHEHBIN ¥ SKCIOHEHIIUATIbHBINA POCT.
Yucno e. DopMyra CI0KHBIX MPOILEHTOB

110 Hcnonbs3oBanue nporpeccuu Jisi peleHus
peaIbHBIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa

11 KonTtponbhas padora: "[locnenoBareabHOCTH
U nporpeccun”

112 HenpeprsiBHbIC (DyHKITNN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpahuKOB
byHKIUI

114 CgoiicTBa (yHKIIMI HEMPEPHIBHBIX Ha

OTpe3Ke




CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA

115
OTpE3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 Meroa MHTEPBAJIOB ISl pEIIEHUS
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPaBEHCTB

119 IIpuMeHeHre CBOMCTB HEIPEPBIBHBIX
GbyHKIUH 1715 pereHust 3a1a4

120 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GbyHKIMH 1715 perenust 3a1a4

121 [lepBas u BTOpas npon3BoAHbIEC HYHKIUN

122 Onpez[eneHI/Iue, F€OMETPUUYECKUIN CMBICIT
IIPOU3BOTHON

123 Onpez[eneHHve, (UBUYIECKUN CMBICIT
MIPOU3BOJHOM

124 YpaBHeHUE KacaTeNbHON K TpaduKy
byHKIIUN

125 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIUHA

126 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

127 [Ipou3BoaHbIE IIEMEHTAPHBIX (DYHKIIMN

128 [Ipon3BoHasE CyMMBI, TIPOU3BEICHHS,
YaCTHOTO ¥ KOMMO3UIIMU (DYHKIIUH

129 [IpousBonHas cyMMBbl, IPOU3BEACHMUS,

YaCTHOTO ¥ KOMITO3UIMU (QYyHKINUN




[Ipon3BoaHast CyMMBI, IPOU3BEACHMS,

130 . 1 1
YaCTHOTO ¥ KOMITO3UIIMK (PYHKITUH

131 KonTtponsHas padora: "[IponsBoanas” 1 1

132 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3AIIHS 1 1
3HaHuii: "YpaBHeHus"

133 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 1 1
3HaHui: "Oynkun"

134 HroroBast kKoHTpoIBHAs paboTa 1 1

135 Hrorosast kKoHTpoJbHASA paboTa 1 1

136 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3AIAS 1
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 10 37




11 KIIACC

Ne i/

Tema ypoka

KoanuecTBOo 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpumeneHnne npou3BOJHON K UCCIEA0BAHUIO
(yHKIMI HAa MOHOTOHHOCTD U 9KCTPEMYMBI

IIpuMeHeHre IPOU3BOIHOMN K UCCIIEA0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHne IPOU3BOIHOMN K UCCIIEA0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI

[IpumeneHne npou3BOJHON K UCCIEA0BAHUIO
(yHKIMI HAa MOHOTOHHOCTD U 9KCTPEMYMBI

IIpuMeHeHne IPOU3BOIHOMN K UCCIIEA0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHne IPOU3BOIHOMN K UCCIIEA0BAHUIO
(GyHKIMNH HAa MOHOTOHHOCTB U 9KCTPEMYMBI

Haxoxzaenne HaubobIIero 1 HAMMEHbBIIIETO
3HAYEHUS HeMPEepbIBHON PYHKIINU Ha
OTpe3Ke

Haxoxzaenune HauOobIIero 1 HANMEHbBILIETO
3HAYEHUS HeMPEepbIBHON PYHKIINM Ha
OTpe3Ke

Haxoxxnenne HanOoJIbIIEro 1 HAMMEHBIIETO
3HA4YEeHUs HeTPEPhIBHON (PYHKIIUHN Ha
OTpe3Ke




10

Haxoxaenne HanOoIbIIero 1 HAMMEHBIIIETO
3HAYEHUS HeMPEepbIBHON PYHKIINM Ha
OTpe3Ke

11

Haxoxxnenne HanOOoJIbIIEro 1 HAMMEHBIIETO
3HA4YEHUs HeTPEPhIBHON (PYHKIIUHN Ha
OTpe3Ke

12

Haxoxaenune HarOoIbIIero 1 HAMMEHbILETO
3HA4YEHUs HeTPEPhIBHON (PYHKIIUHN Ha
OTpe3Ke

13

[Ipumenenne npou3BOIHOM IS
HaxO0’KJICHUSI HAMJTYYIIIET0 PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenne npou3BOIHOM IS
HaxO0’KJICHUSI HAMJTYYIIIET0 PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

15

[Ipumenenne npou3BOIHOM IS
ONPEAEIICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOr0 (GOPMYIION UK
rpadgukom

16

[Ipumenenre npou3BOIHOM IS
onpeJielIeHUsl CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTro (OpMYIION HITH
rpadgukom

17

Komnozunust pyHKuui

18

Kommnosumus pyakmmit

19

Komnozunust pyHKuui

20

['eomerpuueckue 0Opa3sl ypaBHEHU HA
KOOPJIMHATHOM MJIOCKOCTH




I'eomerpuueckue oOpa3bl ypaBHEHHI Ha

21 KOOPJMHATHOM MJIOCKOCTH

” KonrtponsHas padora: "UccnenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOTHOM"

” [TepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOpa3HBIX

24 ITepBoOOpazHbIe AIeMEHTAPHBIX ()YHKITHIA.
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX

)5 ITepBoOOpazHbIe AIeMEHTAPHBIX (DYHKITHIA.
[TpaBuia HaX0XKICHHS IEPBOOOPAZHBIX

%6 HuTterpan. ['eomeTpuyeckuii CMbICIT
UHTerpaia

7 Beruncnenue onpenenéHHoro HHTerpaia 1o
¢dopmyne Hetorona-Jleitbnuna

73 Beruncnenue onpenenéHHoro HHTerpaia 1o
¢dopmyne Hertorona-Jleitbuuma

29 [IpumeHneHue nHTerpana 1Jig HaX0XKACHUS
MJI0IA N TIIIOCKUX PUTyp

30 [TpumMeHeHHne UHTETpaia i HaXOXKIACHUS
00BbEMOB reOMETPUIYECKHX TET

31 [Tpumeps! pemenuit auddepeHInaIbHbIX
YpaBHEHUU

1 [Tpumeps! pemenuit auddepeHInaIbHbIX
YpaBHEHU
MareMaTHueCKOe MOJICIIMPOBAHUE PEATTbHBIX

33 MIPOLIECCOB € TOMOIIBI0 AU(hEepeHIINATHHBIX

YpaBHEHUI




Konrponsnas padora: "[lepBoobpasnas u

34 | 1
MHTerpal

35 Tpuronomerpuueckue QyHKINH, UX 1
CBOMCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKIMH, UX |
CBOICTBa U TpaduKu

37 Tpuronomerpuueckue QyHKINH, UX 1
CBOICTBa U TpaduKku

18 Tpuronomerpuueckue QyHKIHH, UX 1
CBOMCTBA U TpapuKu

19 Tpuronomerpuueckue GyHKINH, UX |
CBOICTBa U TpaduKu
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

40 YpaBHEHUM C TOMOILbIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

41 YPABHEHUH C ITOMOILBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 YPAaBHEHUH C ITOMOILBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

43 YpPaBHEHUH € MOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH

ellIeHHE TPUTOHOMETPUYECKIX HEPABEHCTB

44 P 1

45 Pemienue TpuroHoMeTpUYECKUX HEPABEHCTB 1

46 Pemienue TpuroHoMeTpUYECKUX HEPABEHCTB 1

47 PemreHne TpUroHOMETpUYECKUX HEPABEHCTB 1




KonrtponsHas padora: "['paduku

48 TPUTOHOMETPUICCKUX (DYHKITHAMN.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE MCTOJbI pCHICHUSA
MOKa3aTCJIbHBIX HCPABCHCTB

50 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

52 OCHOBHBIE MCTOJbI pCHICHUSA
MOKa3aTCJIbHBIX HCPABCHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPaBEHCTB

54 OCHOBHBIE MCTObI pCHICHUSA
Jorapu(MUUECKUX HEPaBEHCTB

55 OCHOBHBIE MCTOJbI pCHICHUSA
norapuMUYECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPaBEHCTB

57 OCHOBHBIE MCTObI pCHICHUSA
UppalMOHATILHBIX HEPABEHCTB

58 OCHOBHBIE MCTObI pCHICHUSA
HppaliOHAIbHEIX HEPABEHCTB

59 OcHOBHBIE METOBI PELICHUS
UppalMOHATILHBIX HEPABEHCTB

60 OCHOBHBIE MCTObI pCHICHUSA

UppalMOHATILHBIX HEPABEHCTB




I'padmueckue MeToAbI perieHus

61 UppalMOHANILHBIX ypaBHEHUN

2 I'paduueckue MeTOIbI peLIeHUs
UppalMOHABHBIX YPaBHEHHH

63 I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX YPABHEHUM

64 I'paduueckue MeTOIbI peLICHUs
MOKa3aTeIbHbIX HEPABEHCTB

65 I'paduueckue MeTOIbI peLIeHUs
norapu()MUYECKUX ypaBHEHUN

66 I'padmyeckue MeToabl pemeHus
Jorapu(MUUECKUX HEPaBEHCTB

67 I'paduueckue MeTOIbI peLIeHUs
Jorapu(pMHUUECKUX HEPABEHCTB
I'padmueckue MeToabl pemieHUs

68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU
I'padmueckue MeToabl pemeHus

69 MOKa3aTeIbHBIX U JTIOTapU(PMUUECKUX
YpaBHEHUU
I'padmyeckue MeToabl pemeHus

70 MOKa3aTeIbHBIX U JTIOTapU(PMUUECKUX
HEPaBEHCTB
I'padmueckue MeToAbI pemieHus

71 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX

HEPaBEHCTB




KonrponsHas padora: "UppanuoHanbHele,

72 MMOKa3aTeIbHBIC U JIOTApUPMUUECKUE
HepaBeHCTBA"
KomrmnekcHbie uncna. AnreOpandeckas u

73 TPUTOHOMETpHUECKask POPMBI 3aIucu
KOMIUIEKCHOTO YHClia
KommiekcHbie uncia. Anredpandeckas u

74 TPUTOHOMETpHUECKask POPMBI 3aIucu
KOMIUIEKCHOTO YHClia

75 Apudmerndeckue orneparuu ¢
KOMILUIEKCHBIMH YHCIIaMU

76 Apudmerndeckre onepanum ¢
KOMILUIEKCHBIMH YHCIIaMU

77 N300paskeHre KOMIUIEKCHBIX YHCEl Ha
KOOPAMHATHOW INIOCKOCTH

73 N300paxeHne KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM MIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIUIEKCHOTO YHClla

20 ®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMIUIEKCHOTO YHClla
[IpuMeHeHne KOMIUIEKCHBIX YUCEI JIs

81 perieHust GU3NIECKUX U TEOMETPHUIECCKUX
3a1a4y

%) KonrtponbHas padora: "KomiuiekcHbie
yucna"

83 Harypanbnble u niensie yucna

84 HarypanbHblie u 1ienble yncina




HpI/IMeHeHI/IG MMPU3HAKOB JCIMUMOCTHU LECJIBIX

85
qucell

26 [IpuMeHeHne NpU3HAKOB JEIUMOCTH LIEbIX
qucen

%7 [IpuMeHeHne NpU3HAKOB JEIUMOCTH LIEbIX
yucen: HOJl u HOK

28 [IpuMeHeHne npU3HAKOB JEIUMOCTH LEbIX
yucen: HOJl u HOK

29 [IpuMeHeHne npU3HAKOB JEIMMOCTH LIEbIX
YHUCEJ: OCTATKH 110 MOAYJIIO

90 [IpuMeHeHne NpU3HAKOB JEIUMOCTH LIEbIX
YHUCEJN: OCTaTKH 110 MOAYJIIO
[IpuMeHeHne NpU3HAKOB JEIMMOCTH LIEbIX

91 qucesl: aropuT™ EBknna s pemeHus
3a/1a4 B LEJIbIX YUCIIAX

9 KonrtponsHas padora: "Teopus nemnbix
yucen"
CucreMa 1 COBOKYITHOCTh YPaBHEHUU.

93 PaBHOCHIIBHBIE CUCTEMBI 1 CUCTEMBI-
CJIeJICTBUS
CucreMa 1 COBOKYITHOCTh YPaBHEHUU.

94 PaBHOCHIIBHBIE CUCTEMBI 1 CUCTEMBI-
CJIEJICTBHS

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEM pallMOHAJIbHBIX YPABHEHUI
OCHOBHBIE METO/IbI PELIEHUS CUCTEM U

96 COBOKYITHOCTEW MPPaLlMOHAIBHBIX

YpaBHEHUU




OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

97
COBOKYITHOCTCH IMOKA3aTCIbHBIX YPaBHCHHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH I0KAa3aTEIbHbIX YPABHECHUN

98

OCHOBHBIE METObI PELICHUSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
YpaBHEHUI

OCHOBHBIE METObI PELICHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
YpaBHEHUI

[IpuMeHeHne cUCTEM K PELIEHUIO
MaTeMaTUYeCKHUX 3a/a4 U 3aJ1a4y 13

101 pa3IMYHBIX 00JIacTel HAyKW U PeaIbHOU
KHU3HU, HTHTEPIPETALUs OTy4YEeHHBIX
pE3yNIbTaTOB

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3aJ1a4y 13

102 pa3IUYHBIX 00JIacTel HAyKH U PeaIbHOU
KHU3HU, HTHTEPIPETALUs OTy4YEeHHBIX
pe3yNIbTaToB

[IpuMeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4y 13

103 pa3IMYHBIX 00JIacTel HAyKW U PeaIbHOU
KHU3HU, HTHTEPIPETALUs OTy4YECHHBIX
pE3yNIbTaTOB

KonTponbnas pabora: "Cucrembl

104 palluOHAJIbHBIX, UPPALIMOHATIbHBIX
IIOKa3aTCIIbHBIX U HOFapI/I(l)MI/ILIeCKI/IX

ypaBHEHUN"




105

PaunoHaneHbIE ypaBHEHUS C IapaMeTpaMu

106 ParmonansHble HEpAaBEHCTBA C MapamMeTpaMu

107 PannonanbHble cucTeMBl ¢ TapaMeTpaMu

108 UppanmonanbHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

109 HppannoHaiibHbIE CUCTEMBI C TTApaMETPAMU

110 ITokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TTApaMETPaAMU

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu

113 Jlorapudmuueckue cuCTeMbl ¢ TapaMeTpamMu

114 Tpuronomerpuyeckrue ypaBHEHUS C
napameTpamu

115 TpuroHoMeTpuyecKrue HEPaBEHCTBA C
napameTpamu

116 TpuronoMeTpuyecKkue CUCTEMBI C
napameTpamu
[TocTpoenue u uccnenoBaHue

117 MaTeMaTHYECKUX MOJIENel peabHbIX
CUTYyallUil C MOMOIIbIO YPaBHEHUH C
napameTpamu
[TocTtpoeHue u uccnenoBaHue

118 MaTeMaTHYECKUX MOJIENel peabHbIX
CUTYyalllUil C MOMOIIBIO CUCTEM YPABHEHUM C
napameTpamu

119 [TocTtpoeHue u uccnenoBaHue

MATEMAaTHUYICCKUX MOI[CHCﬁ PCATBHBIX




CUTYyallU¥ C IIOMOLIBbIO CUCTEM YPAaBHEHUH C
napaMeTpamMmu

KonrtponbHas pabdora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "YpaBHeHus"

122 [ToBTOpenue, 00001IEHNE, CUCTEMATH3AIUS
3HaHuii: "YpaBHeHus"

123 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus. Cucremsl ypaBHeHU"

124 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH
3HaHuii: "HepaBencrna"

125 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS
3HaHui: "HepaBencrtsa"

126 [ToBTOpenue, 0000IIEeHNE, CUCTEMAaTH3AIUS
3HaHui: "HepaBencrtsa"

127 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "IIpousBoaHas u e€ npumenenue"

128 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoanas u €€ npuMeHeHue"

129 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3AIIH
3HaHui: "[IponsBoanas u €€ npuMeHeHue"

130 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "MHTEerpan u ero npuMeHeHue"

131 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS
3HaHui: "Oynkiun"

132 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3 AL

3HaHui: "Oynkiun"




133 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuil: "OyHkuun"
134 HToroBast KOHTpOJIbHAs paboTa 1 1
135 HroroBast koHTpOIBHAS paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3 AN 1
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka: anredpa v Hauajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSL.
Anrebpa v HavyaJila MaTeMaTH4YecKoro aHanausa (B 2 yactsx), 10-11 kmaccel/
Yacts 1: Mopakosud A.I'., Cemenos I1.B.; Hacte 2: MopakoBuu A.I'. u
npyrue; noa peaakuureit Mopakosuya A.I'., OO1IecTBO ¢ OrpaHUYEHHOMN

otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»

METOIUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA
6. JLLA. AnekcanapoBa MaremaTuka. Anredpa U Hadaia MaTeEMaTHYECKOTO
ananuza. 10 kmacc. CamocrositenbHble paOOThl. ba3oBbIit U yriyOIeHHbIH
ypoBHU. ®I'OC. - M.: Muemo3uHa, 2019

1. B.W. I'mu36ypr Maremarnka. Anrebpa v Hayaiaa MaTeMaTHIeCKOTO
ananu3a. 10 knacc. KontpoasHeie padoThl. bazosblil ypoBenb. @I'OC. - M.

Muemo3suna, 2019.B.U. I'nmuzoypr

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

LECTA, ®oxkchopa, PELLTY TUA, ®UIIN, Yuu.py
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