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INOACHUTEJIBHAS 3AIINCKA

VY4eOHblil Kypc «Anredbpa W Hayajla MaTeMaTHUYECKOIO aHajIN3a» SBISETCS
OJIHUM W3 Haubosee 3HAYMMBIX B IMPOrpamMMe CpeIHEero o0Iero oOpa3oBaHUs,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3y ais
U3YYEHHUS] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYrol CTOPOHBI, (hopMHUpPYET
JIOTUYECKOE U aOCTPAKTHOE MBINUICHUE OOyYarOIIMXCS Ha YPOBHE, HEOOXOIUMOM
I OCBOEHUSI MH(POPMATUKHU, OOIIECTBO3HAHUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
TUCIUIUIMH. B pamkax paHHOro y4yeOHOro Kypca oOydwaroliuecs OBJAAeBaIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KOTopas (GOpMyJIUpYyeT CBOU
JNOCTHKEHHUS B MaTeMaTH4ecKon popme.

VY4eOHblif Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHalu3a 3aKia/lbIBacT
OCHOBY /I YCHEIIHOTO OBJAJICHUS 3aKOHaAMU (U3UKH, XUMHUU, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TCHIICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HHU,
MO3BOJIIET OPHEHTHUPOBATHCA B COBPEMEHHBIX HH(PPOBBIX MU KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONB30BaTh UX JJIs JajbHeHIiero o0pa3oBaHus U B
NOBCEIHEBHOM kM3HHU. B TO ke Bpemsi oBnajgeHue aOCTPAKTHBIMU U JIOTMUECKU
CTPOTUMHU KOHCTPYKIMSIMHU aJreOpbl M MaTeMaTHYeCKOro aHajiM3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKAa3bIBAThH
YTBEPKACHUS C TMOMOINBIO MHAYKIIMH U PacCykKJIaTh NEAYKTUBHO, MCIIOJIb30BATh
0000mIeHNe W KOHKpEeTH3allnio, abCTparupoBaHHWE M aHAJIOTHIO, (OPMHUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIJICHUE.

B xone usyuenus yueOHOro kypca «Anredpa M Hayaia MaTEeMaTHYECKOTO
aHanu3a» OO0ydYarouIuecs MOJIYy4YaroT HOBBIA OMNBIT PEIICHHs MPUKIAAHBIX 3a/]ad,
CaMOCTOATEJILHOTO MOCTPOEHUSI MAaTEMaTUYECKUX MOJENEH pEeaIbHbIX CHUTYaluH,
UHTEpIIpPETallud  TOJYYEHHBIX  PELICHUM, 3HAKOMSTCS €  NpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJIE, HAyKe U HCKYCCTBE, C
BBIIAIOIIUMUCS MAaTEMAaTUYECKUMHU OTKPHITHSIMHA U UX aBTOPAMHU.

VY4eOHblii Kypc 00JaZjaeT 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIMAJIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 y4yeOHbI MmaTepuan, CHnocoOCTBYHOUIUN
GbopMHUpPOBaHHIO HAYYHOTO MHUPOBO33PEHHS, Tak M d4epe3 creuuduky ydeOHoM
NesTeNbHOCTH, TpeOyIomed MNpOJOIKUTENbHOW KOHLEHTpPAlMd BHUMAaHUA,
CaMOCTOATENIbHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTH 32 IMOJYYEHHBIN
pe3ynbTar.

B ocHoBe wmetomuku oOydeHus anreOpe W HavdajiaM MaTEeMaTHYECKOTO
aHaIM3a JISKUT JeATEIbHOCTHBINA TPUHITUI O0y4YEeHHUS.

B crpykrype yueOGHOro kypca «Anredpa W Havajla MaTEeMaTHYECKOTO
aHaJIM3a» BbIICJICHBI CIEAYIOLIUE COAEPKATEIbHO-METOANYECKUE TuHUN: «Yucna
U BeIYUCICHU, «DyHKINK U rpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Havana



MaTEMaTUYECKOro  aHanu3a», «MHoxecTBa M JioTHKay. Bce OCHOBHbIE
COJIEP)KATEIbHO-METOANYECKUE JHHUM HW3YYalOTCsl Ha TPOTSHKCHHH JBYX JIET
oOydeHHsi Ha YpOBHE CpEAHEro OO0IIer0 OO0pa30BaHMsS, €CTECTBEHHO JOMOJHSS
JpyT ApyTra U MOCTENEHHO HACHIIAsCh HOBHIMH T€MaMU WU pasnenamu. JlaHHBIN
y4eOHBII KypC SBISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B cebe
COJIep’)KaHUEe HECKOJIbKMX MaTeMaTHYeCKHX IUCIHIUINH, TaKUX Kak anredpa,
TPUTOHOMETPHS, MAaTEeMaTHUYECKUN aHaIW3, TEOpHUs MHOXKECTB, MaTeMaTHuUecKas
jgoruka u gapyrue. [lo Mepe Toro kak oOydwaromuecs OBJIaJIEeBalOT BCE Ooiee
MIUPOKUM MAaTeMAaTHYECKHUM ammapaTroM, Y HUX IMOCJeI0BaTeIbHO popMupyercs u
COBEPILIEHCTBYETCS yMEHUE CTPOUTh MaTEMaTHYECKyl0 MOJENb pealbHOU
CUTyaIlM¥, MPUMCHSTh 3HAHUS, MTOJYYCHHBIC MPU W3YYEHUH y4eOHOTO Kypca, JJIs
pEIIeHUsI CaMOCTOSITENFHO CHOPMYITHPOBAHHONW MAaTEeMAaTUYECKON 3a/ladu, a 3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

ConepxarenbHO-MeTOAUYECKass JTUHUS «YHucna W BBIYUCICHUS) 3aBEpPIIACT
(dbopMupOBaHrE HABHIKOB MCIOIH30BAHUS JCUCTBUTEIBHBIX UHCEN, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero ooiiero
oOpa3oBaHusi 0coboe BHUMaHUE yJHensieTcs  (OPMHUPOBAHUIO  HABHIKOB
pPaAIMOHAIBHBIX BBIYUCIICHHUM, BKJIIOYAIONINX B CEOSl MCIOIB30BAHUE PA3THYHBIX
dbopM 3amucu YHMClIa, YMEHUE JeNaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAKEHUS, padOTaTh ¢ MaTeMaTHYCCKUMHU
KOHCTaHTaMHU. 3HAKOMbIE OOYYaromIMMCS MHOXKECTBA HaTypalbHBIX, IIEIbIX,
palMOHAIBHBIX W JCHCTBUTEIBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXXECTBOM
KOMIUJIEKCHBIX 4Wcel. B KaXaoM #3 3THX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My creuuduueckre 3ajJadyd W OmNeparuu: JeJeHHE Halelo,
OTIEpPUPOBAHUE OCTAaTKAaMHU Ha MHOXKECTBE IIENBIX YHCEN, OCOObIe CBOWCTBA
palMOHANBHBIX M HUPPAIMOHATBHBIX YHCEN, apu(METUUECKUE OMEpaIiu, a TaKxKe
U3BJICUEHUE KOPHSI HATypallbHOM CTENEHM HAa MHOYKECTBE KOMIUJIEKCHBIX YHCEIL.
brnarogapsi mocnenoBaTeIbHOMY PACIIMPEHUIO KpYyra HCIOIb3YEMBbIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSIMH WX TPUMEHEHUS ISl PEIICHUs] pa3IUYHbIX 3aad
dbopmMupyeTcsi mpeaCTaBIeHNE O €IUHCTBE MATeMaTUKH KaKk HayKd W €€ poju B
MOCTPOCHUU MOJIEJEeH peanbHOro MUpa, HIMPOKO HCIONBb3YIOTCS O00O0OIIeHHE U
KOHKpEeTH3aIusl.

JIunust «YpaBHEHUS U HEPABEHCTBA» PEANU3YETCS Ha MPOTSHKEHUH BCETO
o0yueHHsI Ha YpOBHE CpPEJHEro OO0IIero o0pa3oBaHMs, MOCKOIbKY B KaXJIOM
pasnene IlporpaMMbl MpeaycCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pesyibpTaTe OOydYaroniuecss OBJAACBAIOT PA3IMYHBIMU METOJAMH  PEIICHUS
palMOHAIBHBIX, HPPAIMOHANBHBIX, IIOKA3aTENbHbIX, JIOTAPUPMUUYECKUX H
TPUTOHOMETPUUYECKUX YpPABHEHHMM, HEPABEHCTB M CHUCTEM, a TakxkKe 3ajady,
cofiepkamux mapameTpbl. llomydeHHBIE YMEHHS IIUPOKO HCIONIB3YIOTCS TpU



UCCJIeIOBaHUM (DYHKIMI ¢ TOMOIIBIO MPOU3BOJHOM, MPU PEIICHUH MPUKIIATHBIX
3a/1a4y M 337a4 Ha HAaXOXKJEHUE HAauOOJbIIMX U HAUMEHBIINX 3HAYEHUN (YyHKLHUU.
JlanHasi comeprkatenabHas TUHUS BKIIOYAaeT B ceOsl Takke (OpPMUPOBAHNE YMEHUN
BBITIONHATh ~ pacdy€Tel 1O  (QopMynaMm, MpeoOpa3oBaHus  PaMOHAIBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKECHHM, a TaKKe BBIPAXKEHUH,
colepKallux CTeneHu U Jorapu@mel. brarogaps u3ydeHuro anreOpandyeckoro
MaTepualla IPOUCXOJUT  JaJIbHEWIIee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBINUICHUS OOydaromuxcs, GOpMUPYIOTCA HAaBBIKH J€IyKTUBHBIX
paccykJeHuid, pabOThl C  CHUMBOJBHBIMH  (OpMaMH,  TPEACTABICHUS
3aKOHOMEpPHOCTEH M 3aBHCHUMOCTEW B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npeqraraeT d(QQPEeKTUBHBIE WHCTPYMEHTHI I PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJIAHO JEMOHCTPHPYET CBOM BO3MOMXHOCTH KaK
SI3BIKA HAYKH.

ConepxarenbHo-MeToauueckass JUHUA «DyHKIMH W TpaduKU» TECHO
neperieTaeTcs ¢ APYTMMH JIMHUSIMH Yy4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 33JaET MOCIEI0BATEIbHOCTh U3YUEHUsI MaTepuana. M3yueHue CTeneHHou,
MOKa3aTEeNbHOM, TOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIMIA, UX CBONCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUN NJIsi pelieHUs 3a7a4 U3 JAPYruX yueOHBIX
PEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KaK ¢ MAaTEMaTHYECKUM aHAJIU30M,
TaKk U C pEIICHHEeM YpaBHEHUW U HepaBeHCTB. [lpu 3TOM Oosbllloe BHUMaHUE
yaenserca (OPMUPOBAHUIO YMEHHUS BBIPaXaTh (OpPMYJIAMU 3aBUCUMOCTH MEXKIY
pPa3IUYHBIMA BEJIMYMHAMH, WCCIICIOBATh TOJNYyYCHHbIE (YHKIIUUA, CTPOUTH HX
rpaduku. Matepuan 3Toi coJiep>KaTebHON JIMHUK HalleJICH Ha Pa3BUTHE YMEHUU
U HAaBBIKOB, IMO3BOJSIOIIMX BbIpAXKaTh 3aBUCHMOCTH MEX]y BEJIMYMHAMU B
paznuyHoOil (hopme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzydenwue
CIIOCOOCTBYET Pa3BUTHIO ANTOPUTMUYECKOTO MBINUICHUS, CIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AIUH, UCTIOJIb30BAHUIO aHATIOTUH.

ConepxarenpHas JuHus «Hadanma maremMatnueckoro aHaian3a» IMO3BOJSET
CYIIIECTBEHHO PACHIMPUTH KPYT KaK MaTeMaTUYECKUX, TaK W MPUKIAJHBIX 3ajad,
JOCTYMHBIX OOYyYalOIUMCS, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOUTH
rpa@uKyd  CIOXHBIX (DYHKIHM, ONpEAeNTsITh WX HAWOOJBIINE W HAUMEHBIINE
3HAUCHUS, BBIYUCITH IUIOMIAAN (QUTYP U OOBEMBI TEN, HAXOIUTh CKOPOCTU U
YCKOpeHHsI TipolieccoB. JlaHHas coaepikarenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENed peanbHbIX CHUTYyalluH,
NO3BOJISIET HAXOJUTh HAWIy4lllee pEelHleHWe B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-I)KOHOMUYECKHUX, 3aJjauax. 3HAKOMCTBO C OCHOBAMHM MaTEeMaTHYECKOTO
aHaM3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (OPMAbHO-JIOTHYECKOTO U
KPEaTUBHOI'O MBIIUICHUS, (OPMUPOBAHUIO YMEHUU paclo3HABaTh MPOSBICHUS
3aKOHOB MaTeMaTHUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOywaromuecs y3HAIOT O



BBIIAIONINXCS PE3yJbTaTaX, MOJYUYEHHBIX B XOJ€ Ppa3BUTUS MaTEMaTUKHU Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenbHO-MeTOAUYECKask JTUHUSA «MHOXeCTBa M JIOTMKa» BKIIIOYAET B
ceOsl 3JEMEHTbl TEOPUM MHOXKECTB M MaTeMaTU4yeckou Joruku. TeopeTruxo-
MHO>KECTBEHHBIE MPEJICTaBICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMAaTHKU
U TpeajiaraloT HauOoliee YHUBEpCAIbHBIM SI3bIK, OOBEIMHAIONIMI BCE pa3eibl
MaTEeMaTUKH M €€ NPWIOKEHUH, OHU CBS3bIBAIOT pPa3HbIE MaTEeMaTUYECKUE
JUCUMIUIMHBL W UX MPWIOKEHUs B eauHoe wnenoe. [losTomy BaxkHO nath
BO3MOXKHOCTh 0O0y4YaroIIeMycsi MOHUMaTh TEOPETUKO-MHOXKECTBEHHBIH SI3bIK
COBPEMEHHOW MaTEMaTUKH W HMCHIOJb30BATh €ro /I BBIPAKEHUS CBOMX MBICIIEH.
Jpyrum BaXXHbIM TPU3HAKOM MaTEMaTUKU KaK HayKd CJeAyeT NpU3HaTh
CBOMCTBEHHYIO €Ul CTpOroctb OOOCHOBAaHMM U CIIEIOBAHHE OMNpPEACIEHHBIM
OpaBWiaM  IOCTPOECHMSI  JOKa3aTelIbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MAaTEMaTUYECKON JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIJICHUS
oOy4Jaronuxcsi, To3BOJISIET UM CTPOUTH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBILUICHHS.

B yuebHoM Kypce «Ainrebpa W Hayajlla MaT€MaTHUYECKOIO aHau3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOIO MOJEIMPOBAHMS, KOTOPBIE IPU3BAHBI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJENEH peaTbHBIX
CUTyallMii, HCCIeAOBaHUS AITHUX MOJENed ¢ MOMOIIbI0 anmnapara aiareOpsl u
MaTEMaTUYECKOI0 aHajiu3a, WHTEPHPETALMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3a/1aHHs BIUIETEHBI B KaXK/IbII U3 Pa3Jel0B NPOrpPaMMBbl, IOCKOJIBKY BECh MaTEpHal
y4e0HOro Kypca IIMPOKO HCHOJB3YeTCs AJs PeleHUs NpUKIagHbIX 3aaad. llpu
pEIICHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydYarouiuecss  pa3BUBAIOT
HAOJIIOIATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsl,
UCTIONB30BaTh  aHAJIOTHI0, 0000mAaTh W  KOHKPETU3MPOBATh  MPoOIEMYy.
JlesTenbHOCTh 1O  (POPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAIHBIX 3ajad
OpraHu3yeTcs B MPOIIecCe U3YyUCHUS BCeX TeM y4eOHOTo Kypca « Anredpa u Hadasna
MaTEMaTUYECKOTO aHATU3ay.

Ha wu3yuenne yudeOHOro kypca «Anrebpa M Hayala MaTEMaTUYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kyacce — 136 yacoB (4 yaca B HEZENIO).



COJEPXAHME OBYYEHUA
10 KIIACC

Yuciia v BIYMCICHUSA

Pammonansubie uncna. OOBIKHOBEHHBIC W JIECATUYHBIC NPOOU, MPOIICHTHI,
OeckoHEeUHbIe Mepuoanyeckue Apoou. I[lpumenenue npoOed U TPOLEHTOB IS
pelIeHns IPUKIAAHBIX 3aa4 U3 Pa3IMYHbIX OTpAciel 3HAHUHN U PEAIbHOM )KU3HH.

JeucTtBurenbHble 4Yucia. PalnuoHalbHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudpmernueckue  omepanud € JCUCTBUTENBHBIMH  YHuclamMu.  Moyinb
JIEUCTBUTEIHLHOTO YHCIIa U ero cBoMcTBa. [IpnOnmkEéHHbIE BHIYMCIICHHUS, TIPaBUIIA
OKpYTJICHHUS], IPUKUJKA U OLICHKA PE3yJIbTaTa BIUUCICHHIA.

Crenenp ¢ uenbiM nokaszateneM. bunom Herotona. Hcnosb3oBaHue
NOAXO0ASIIENH (OPMBI 3aMUCH ACHUCTBUTENBHBIX YUCEIN JJIsl PELIEHUS TPAKTUYECKHUX
3a7a4 U MPEJCTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

Crenenb C pandOHAJIBHBIM ITOKAa3aTeleM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIIbHBIM ITIOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapupma. JleciTuuHblE U HATypaJIbHbIE
JorapugMsbI.

CuHyc, KOCHMHYC, TAaHT€HC, KOTAaHI'€HC YMCIIOBOIO apryMeHTa. ApPKCHUHYC,
ApKKOCUHYC M apKTaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIBHBIE YpaBHEHHUSI M YpPaBHEHHMSA-CIEACTBUA. HepaBeHCTBO,
pelLIEHNE HEPAaBEHCTRA.

OCHOBHBIE METOJIbI PEIICHUS LENIbIX U APOOHO-PAIMOHAIIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IEpeMEHHOW. JlelmeHue MHOrowieHa Ha
MHOIO4YJ€H ¢ ocratkoM. Teopema be3dy. MHOrouwieHsl ¢  LEIbIMU
kod(ppunmenramu. Teopema Buera.

[IpeoOpazoBaHus YUNCITOBBIX BBIPAKEHUM, COACPKAIIMX CTEIIEHU U KOPHH.

HppanmonanbHbie YpaBHEHHUS. OcHOBHBIE METOBI pelIeHus
UPPALMOHAIBHBIX YPAaBHEHUM.

[Toka3arenbHble ypaBHeHUS. OCHOBHBIE METOJIbI PEIICHUSI MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BEIpRXKCHHH, COACPIKAIITUX JIOTapU(MBI.

Jlorapudpmuyeckue ypaBHCHHUS. OcHOBHBIC METOJIbI perieHus
Jorapu(MUYECKUX YPABHCHHM.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIIBI. [IpeoOpazoBanue

TPUTOHOMETPUUYECKHUX BhIpKeHUM. PellieHre TpuroHoMeTpuiecKiux ypaBHEHUH.



Pemienne cucrem JNMHENMHBIX ypaBHEHUW. Marpuia CHCTEMBbI JIMHEWMHBIX
ypaBHeHU. Omnpenenurens MaTpuilbl 2X2, €ro TeOMETPUYECKUHA CMBICT U
CBONCTBA, BBIYMCIICHHE €r0 3HAYECHUS, IPUMEHEHUE OINPEACIUTENS I PEIICHUS
CHUCTEMBl JIMHEMHBIX YypaBHEHUU. PelieHne npukimagHplX 3a7a4 € MOMOIIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. MccinenoBaHne TDIOCTPOCHHOW MOJENU C
MIOMOIIBIO MATPHI] U OTIPEICTUTEIIEH.

[TocTtpoeHne maTreMaTHYECKMX MOJEJIEN PEANbHOM CUTyalldd C MOMOIIBIO
YPaBHEHU W HEPABEHCTB. lIpMMEHEHHE ypaBHEHHI U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jady M3 pa3lIMYHBIX 00JacTeil HAyKW M pealbHOU
KU3HU.

DYyHKIUU U TPaPUKH

@yHkus, crnocoObl 3agaHus (QyHKIuU. B3auMHO o00paTHble (QYyHKIUU.
Kommosumus  ¢ysknuit. 'paduk  QyHKImu. SnemMeHTapHbIE TpeoOpa3zoBaHUs
rpaduKoB QyHKITUH.

OO6nactb ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkiuu.
[IpomexxyTku 3HaKOnocTOssHCTBA. YETHBIE M HeuéTHble GyHKIMU. [lepruonnueckue
dbyaknuu. [IpoMexyTKu MOHOTOHHOCTH (PYHKIIUHU. MaKCUMyMbl M MHUHHUMYMBI
dbynkuuu. Hanbomnpiee n HauMeHblee 3Ha4eHus1 QYHKIIMHA HA IPOMEXKYTKE.

Jluneitnasi, kBaapaTU4yHas W ApOOHO-TMHENHas (QyHKIUH. DiIeMeHTapHOe
UCCJIEIOBAaHUE U MTOCTPOEHUE UX rpauKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM M LEIbIM NOKa3zareneM. E€ cBolicTBa u
rpaduk. CpoiicTBa U rpaduK KOPHS N-OM CTENEHH Kak (yHKIUA OOpaTHOU
CTEIIEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

[TokazatenbHass u norapupmMuyeckas (YHKIMH, UX CBOWCTBA U TI'paQUKU.
Hcnonb3oBanue rpadgukoB GyHKUUNA 1S peIICHUs] YpABHEHU.

TpuroHoMerpryeckass OKPYKHOCTb, OIIPEAECICHUE TPUTOHOMETPUYECKUX
(GyHKINN YUCIOBOTO apryMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEajibHBIX MPOLECCaxX U SBICHHSIX.
I'paduku peaibHBIX 3aBUCUMOCTEH.

Hayana MaTeMaTH4eCKOro aHaju3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUS IIOCiedoBaTeabHOCTE. Metox
MaTeMaTH4YEeCKOU VHYKLHUH. MoOHOTOHHBIE u OTpaHUYEHHBIC
NOCJIEN0BATENBHOCTH. VICTOpHUST BO3ZHUKHOBEHUSI MAaT€MaTHYECKOrO0 aHalIM3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apugmernueckas ¥ reoMeTpruuecKasl mporpeccuu. beckoneuHo yObiBaroas
reoMerpuueckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAOIIEH MeOMETPUUECKON
IIPOrpeccuu. JINHENHBIA U 3KCIOHEHIMAIBHBIN pOCT. Uucio €. @opmyia ClI0KHBIX
npoueHToB. Mcnonp30BaHWE TPOTPECCHMU I PELICHUS pEeajbHbIX 3a/ad
IIPUKJIATHOTO XapaKTepa.



HenpeppiBHble (QyHKIMM W HX cBoWcTBa. TOYkM paspeiBa. ACUMITOTHI
rpadgukoB ¢ynkuuid. CBoicTBa (yHKUMA HENpEephIBHBIX Ha oOTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(GYHKIMM U1 perieHus 3a1ad.

IlepBas u BTOpas npousBoaHble GyHKUIMU. OnpeneneHue, reOMETpUUECKUN U
(bu3HUecKuil CMBICT IPOU3BOIHON. YpaBHEHUE KacaTelbHOU K rpaduKy QyHKIUY.

[IpousBognbie  3nemeHTapHblX  QyHKUuMd.  IIpousBoaHass ~ CyMMbl,
POU3BEICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUHA.

MHoxkecTBa U JIOTHKA

MHoOXecTBO, OIlepalli¥ HaJ MHOXKECTBAMU U HX CBOWCTBA. Jluarpammsbl
Oitnepa—Benna. I[IpuMeHEHME TEOPETUKO-MHOKECTBEHHOTO — ammapara s
ONMCAHUs pEaJbHBIX MPOLECCOB M SBJICHUM, NPHU PELICHWH 3aAad W3 JPyTHX
y4eOHBIX TPEAMETOB.

Onpenenenue, Teopema, CBONCTBO MaTeMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTENbCTBO, PABHOCUJIbHBIEC YPABHEHHUS.

11 KIIACC

Yucsa 1 BBIYMCICHUS

Harypanbnbie u uenble yucna. [I[pumeHeHne NMPU3HAKOB JIEIUMOCTH LEIIBIX
yuces, HauOospimii oOmui nenurens (manee — HOJ]) m HamMeHsblee ooOiiee
kpatHoe (nanee — HOK), octaTtkoB o moayito, anroputma EBkiauaa st pemeHus
3a71a4 B LEJIBIX YHCIaX.

Kommekcapie uwncna. AnreOpamdeckas W TPUTOHOMETpUYecKas (HOPMBI
3aMuCH KOMIUIEKCHOTO 4YHciia. ApudMeTHUYecKHe OIepanud ¢ KOMIIEKCHBIMU
yucinamu. M3o00pakeHre KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEIT JJIsl pelIeHus] (PU3NUECKUX U TEOMETPUUECKUX 3aj1ay.

YpaBHEHUS U HEPABEHCTBA

CucrteMa U COBOKYNHOCTh YpPAaBHEHHM M HEPaBEHCTB. PaBHOCWIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEACTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTHU. PenieHne TpuroHoMeTpuIeCKuX HEPABEHCTB.

OcCHOBHBIE METOJIbI PEIICHUS TOKA3aTeNbHBIX U  JIOTAPUPMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/Ibl PEILICHUSI UPPALIMOHATIBLHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS CHUCTEM U COBOKYMHOCTEW pPalUOHAIbHBIX,
UPpalMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUUECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C [TaPaMETPAMMU.



[IpumeHeHue  ypaBHEHUM, CHCTEM W  HEPAaBEHCTB K  PEUICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJady M3 pas3IMyHbBIX O0JacTel HayKW U pealbHOU
KU3HU, UHTEPIPETALMS MTOTYYEHHBIX PE3YyJIbTAaTOB.

DOyHKUUHN U Tpaduku

I'paduk kommosuumm QyHkiui. I'eomerpuueckue oOpasbl ypaBHEHUN U
HEPABEHCTB Ha KOOPAWHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckue PyHKIIMH, UX CBONCTBA U Tpa(UKH.

I'paduaeckne MeTompl pemieHWs ypaBHEHHH W HepaBeHCTB. [paduueckue
METObI PELICHHUS 3a]1a4 C TapaMeTPaMH.

Ucnonb3zoBanue rpadukoB (QYHKIUNA I UCCIENOBAHUS TIPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT IMPHU PEIIEHUU 3aJad U3 JAPYTHX yueOHBIX
MPEIMETOB U PEATTBHOM KU3HMU.

Hauvana MmaTeMaTH4ecKOro aHajamn3a

[IpumeneHnre NMpoOM3BOJHON K UCCIEAOBAHUIO (PYHKIIMH HA MOHOTOHHOCTH U
sKkcTpeMyMbl.  Haxoxxnenue  HauOonbllero M HAaMMEHBIIETO0  3HAYEHUU
HENpepbIBHON (YHKLINU HA OTPE3KE.

[IpumeHenue mTPOU3BOJHOM JJII HAXOXKACHUS HAWIYYIIETO PEIICHUS B
NPUKIAIHBIX 3a/ladyax, ISl ONpPEAENICHUs] CKOPOCTH M YCKOPEHHs Ipolecca,
3a1aHHOTO (HOPMYJION WIIH Tpad)UKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOOOpa3HbIX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuiia HaxoxaeHUs IepBOOOPA3HBIX.

HnTrerpan. I'eomerpuueckuii CMBICII MHTErpaa. Brruucnenune
onpenenéHHoro uHrerpana mno ¢popmysne Herorona-JleitOuuia.

[IpumeneHue uHTErpana Al HaxXOXJEHHUs IUIoMIajed IUIoCKuX (uryp u
00BEMOB r€OMETPUYECKUX TEJl.

[Ipumepsr pemennii  nuddepeHINanbHBIX ypaBHEHUH. MareMmaTtudeckoe
MOJICTUPOBAHUE PEANbHBIX IMPOIECCOB C TOMOIBI  AuddepeHInaIbHbIX
YPaBHECHUU.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJHET'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:xaaHCKOT0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKTAHCKON MO3UIIMHU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JI€Ha  POCCHMCKOTO  O0OImecTBa,  MPEACTaBIEHUE O
MaTeMaTHYCCKUX OCHOBaxX (YHKIIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBICHUMH,
IpoIeAyp TPaKIAHCKOTO oOIecTBa (BBIOOPHI, OMNPOCHI M JIPyroe), yMeHHue
B3aUMOJICICTBOBATh C COLUAJIBbHBIMU WHCTUTYTAMHU B COOTBETCTBUU C WX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) IaTPMOTUYECKOT0 BOCTIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUNCKON IpakTaHCKOW HIESHTUYHOCTH, YBAXKEHHUS K
MPOIUIOMY M HACTOSIIEMY POCCUMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JIOCTUKECHUSAM POCCUUCKUX MAaTEMAaTUKOB U POCCUKMCKOM MAaTEMAaTUYECKOW IIKOJIbI,
UCIIOIb30BaHUE ATUX JOCTHKEHUW B JAPYrUX HaAyKax, TEXHOJIOTHAX, cdepax
SKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCUMCKOTO Hapoja, chOPpMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEAECHUS, CBSI3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUW HAYKA M JIESITEIbHOCTBIO YUYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOWYHMBOTO OYIyIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUWE K MHPY, BKIIOUAs 3CTETUKY MAaTEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ]1a4, PEIICHUMN, pPacCy ACHUN, BOCHIPUUMYUBOCTD
K MAaT€MaTUYECKNUM aCIIEeKTaM Pa3JIWYHbIX BUJIOB UCKYCCTBA;

5) pu3nyecKoro BOCIMTAHMS:

chOpPMHUPOBAHHOCTh yMEHUSA TNPUMEHATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 370pOBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUH U
OT/BIXa, peryispHas GuU3uUYecKas aKTUBHOCTD), (PU3HUECKOE COBEPIICHCTBOBAHUE
MIPHY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIIHLHOM JIESITEILHOCTBIO;

6) TPy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYIdy, OCO3HAHHE IIEHHOCTH TPYJOJIOOUs, HHTEpPEC K
pasnmuyHbiM  chepaM  MPOPECCHOHATBLHONW  JCATENIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKCHHSAMH, YMEHHE COBEpINAaTh OCO3HAHHBIA BHIOOD
Oynymeit mnpodeccun W pealn30oBBIBATH COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHMYeCKOMY  OOpa3OBaHUIO W
caMOOOpa30BaHUI0 Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUHU MPAKTUUECKUX 3aJlady MaTeMaTUYeCKON HaMpPaBJICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYECKONW  KYJIbTYphl, IIOHUMAHHE BIIMSHUS
COITMATTbHO-DPKOHOMUYECKHUX TPOIIECCOB HA COCTOSIHUE MPUPOJIHON M COIMATIBLHON
Cpelbl, OCO3HaAHUE TI00AIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOJieM, OpUCHTAIUS
HAa IPUMCHCHHE MaTEMAaTHYCCKHX 3HAHUN JUII penieHus 3agad B 00JacTu
OKpYXaloIIel Cpejpl, IUIAHUPOBAHME TOCTYNKOB M OIEHKH HX BO3MOXKHBIX
MOCJICACTBUMN ISl OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W  OOIICCTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTH4YeCKOH HayKHW Kak cdepbl 4YeIoBEeYeCKOM MAesATEeIbHOCTH, 3TaroB €&
pa3BUTUS W 3HAYMMOCTH JUISl Pa3BUTHUS I[MBUJIW3AIUH, OBJAJEHUE SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYeCKOM KyJIbTypOM KakK CpEJCTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYUIIECTBIIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJIUBUIYaJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIbTATDI

ITo3naBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eCTBUS

ba3oBble j1oruyecKkue aeicTBUA:

BBIABIATh U XapaKTECPU30BaTh CYLIECTBEHHBIC INPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TMOHATUN, OTHOUICHUM MEXIy MNOHATUAMH, (POPMYJIUPOBATH
olpesieNieHUs MOHATUM, YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIacCU(pUKALINY,
OCHOBAaHMS J1s1 0000IIEHHS U CPABHEHMSI, KPUTEPUU ITPOBOJIMMOI0 aHAIHN3a;

BOCHIPUHUMATh,  (OpMyJIMpoBaTb M  OPeoOpa3OBBIBaTh  CYXKACHHUS:
yTBEpAUTENbHbIE U OTPULIATENIbHBIC, EAMHUYHBIC, YACTHBIE U O0IIE, YCIOBHBIE;

BBIABJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTUBOPEYUS
B (hakTax, JAHHBIX, HAOJIONECHUSAX U YTBEPXKICHUAX, MpeularaTb KPUTEPUU AJis
BBISIBJICHHS 3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKIIOUYECHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CaAMOCTOATENIBHO J0KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMbl€ U OT MPOTUBHOTO), BEICTPAUBaTh apryMEHTALMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;

BbIOMpaTh crmoco0 pemieHusi ydeOHOW 3amayd (CpaBHUBATh HECKOJBKO
BapUAHTOB  peUIeHMs, BbIOMpaThb  HaumOoJee MOAXOMAUMH ¢ y4yéToM
CaMOCTOSITENIbHO BBIJIEJIEHHBIX KPUTEPUEB).



Ba3oBble ucciienoBarejbcKkye 1eMCTBUSA:

UCTIONb30BaTh BOMPOCHI KAaK MCCIEAOBATEIbCKUI WHCTPYMEHT TO3HAHMS,
dopMmynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpolieMmy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (HOPMHUPOBATH TUIIOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHUE;

MIPOBOJUTH CaAMOCTOSITEIPHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
110 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro 00beKTa, SBJICHU, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOATENHbHO (OPMYIUPOBATH OOOOIIEHUS W BBIBOJABI IO pe3yibTaTam
IPOBEIEHHOTO  HAOJIONEHUS, UCCIECOBAaHUS, OILIEHUBaTh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIlecca, a TaKXKE BBIIBUTATDH
MIPETOIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH JA€UIUTHI MHPOpPMALUU, JAHHBIX, HEOOXOJUMBIX JUIsl OTBETAa Ha
BOTIPOC U IS PEIICHUS 3aa9H;

BEIOWpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh M WHTEPIPETUPOBATh HMH(OPMAIIMIO DPA3THYHBIX BUIOB U
dbopM npeacTaBICHUS;

CTPYKTYypUpOBaTh HMH(OPMAIINIO, MPEACTABIATh €€ B Pa3NIU4YHBIX (PopMax,
WUTIOCTPUPOBATh TpadUuecKy;

OIICHUBATh HaAEKHOCTh uHbopMaIu 1o CaMOCTOSITETTLHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIE YHHBepcalbHbIe YUueOHbIe elicTBUSs

O0menne:

BOCIPUHUMATh U (HOPMYIMPOBATh CYKIECHHSI B COOTBETCTBUU C YCIOBUSMU U
HeIsIMU  OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPaXXAaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M IMCBbMEHHBIX TEKCTaX, J1aBaTh IMOSACHEHUS MO XOAYy PELICHUS 3a7auH,
KOMMEHTUPOBATH ITOJIYyYECHHBIM pE3yJIbTaT;

B X0/ 00CYXJI€HUS 33JaBaTh BOIPOCHI MO CYLIECTBY 0OCYX/IaeMOU TeMBl,
npoOsieMbl, peliaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IIOMCK
pELIEHNs], COIOCTABJISITh CBOU CYXIEHUS C CYXKICHHSIMU JPYTUX YYaCTHUKOB
auanora, oOHapyKUBaTh Pa3jiM4Me M CXOJCTBO MO3ULHUKA, B KOPPEKTHOU (opme
(dopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPENCTABIATh PE3YJIbTAThl PEIICHMS 3a/1a4y, SKCIIEPUMEHTa, UCCIIECN0BaHus,
IPOEKTa, CaMOCTOSATENbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4€TOM 3ajad
NPE3EHTAlMU U OCOOEHHOCTEN ay IUMTOPHUH.

PerynsiTuBHbBIE YHMBepPCcaJbHbIe YueOHbIe NeiCcTBHUSA



Camoopranusanus:

COCTaBJISAThH IUJIaH, aJITOPUTM PEIIeHUs 3a7a4M, BBIOUPATh CIIOCOO PEIICHHUS C
y4ETOM UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEUICHUN C Y4€TOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJIEKT:

BJIaJIETh  HABBIKAMU  TO3HABATEIBHOM  peduiekcMu Kak  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJETh
crocobamMu CaMOMpPOBEPKH, CAMOKOHTPOJISL MpoIlecca M pe3yibTaTa pelIeHUus
MaTeMaTHYEeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYThH IIPH PEIICHUU 3a/1auH,
BHOCUTh KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENIbCTB, JAaHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATa IIEJIU U YCIOBUSAM, OOBSICHATH IPHUUUHBI
JOCTKEHUS WIJIM HEIOCTHKEHUS! PE3YJIbTATOB JIESITEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

MOHUMATh W MCHOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUAYAIbHOU
paboThl TpU pEHICHWH Y4YeOHBIX 3aja4, MPUHUMATH I11€Jb COBMECTHOM
NEeSTENbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOWM pabOThI, pacrpeneisiTh
BUJIbI paboOT, JOrOBapUBATHCS, OOCYX JaTh TMPOIECC M pe3yJbTaT paboThI,
00001aTh MHECHHUS HECKOJIBKHX JTIOACH;

y4acTBOBaTh B TPYNNOBBIX GopMax paboTel (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbl» ¥ HWHBIE), BBIIOJHITH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMU UJIE€HAMHU KOMAaH[bI, OIICHUBATh
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

HNPEJMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce oOyyaromuics TOJNYYHUT CIEAYIONINE
IpeIMETHbIE PE3yJIbTAaThl M0 OTACJIbHBIM TeMaM paboyeill mporpaMmbl y4eOHOTO
Kypca «Anrebpa v Hayasia MaTeMaTHYECKOTO aHATTu3ay:

Yucsia v BHIYUCIICHUSI:

CBOOOJTHO OIEpPUPOBATh MOHATHUSAMHU: PAIMOHAIBHOE YHUCIIO, OECKOHEYHAas
nepuogudeckas JapoOb, TMPOILEHTHI, HPPALHOHATBLHOE YHUCIO0, MHOXKECTBA
paIMOHAIBHBIX M ICHCTBUTEILHBIX YUCEN, MOAYJIb JCHCTBUTEIHLHOTO YHCIA,;

NPUMEHATh JpOoOM ¥ TPOLEHTHI JUIsl PEIICHHWS TPHUKIAJAHBIX 3a1ad U3
PAa3IMYHBIX OTPACJIEN 3HAHUU U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIKEHHBIE BRIYUCIICHUS, TIPAaBUJIa OKPYTIICHUS, PUKHUIKY U
OILICHKY pe3yJIbTaTa BEIYMCIICHUN;



CBOOOZIHO ONEpUPOBATh IIOHATHEM: CTENEHb C IEJIbIM I[OKAa3aTeleM,
UCIIOJIb30BaTh MOAXOAANIYIO0 (DOpPMY 3allUCU NEUCTBUTENIbHBIX YUCEIN JJIs pEeLIEHUs
NPAKTUYECKUX 3a7a4 U IPEACTABICHUS IaHHBIX;

CcBOOOJHO ONEpPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HaTypajbHOU
CTEIECHU;

CBOOOJIHO ONEPUPOBATH MOHATUEM: CTETICHb C PALlMOHAIBHBIM [TOKa3aTeNIeM;

CBOOOJHO OIEpPUPOBATH MOHATHUSIMH: JIOrapudM YHCIa, ACCITUYHBIE U
HaTypaJibHbIEe JTOTapU(PMBbI;

CBOOOZHO ONEpUPOBaTh MOHITUSIMM: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT'€HC
YHUCJIOBOI'O apIyMEHTA;

ONEPUPOBATh MOHATUAMM: apPKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZHO ONEpUPOBATH MOHITUSIMH: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHJIBHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

OPUMEHATh Pa3JIUYHbIE METOJABl PELICHUS palUOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX ypPAaBHEHUH, NPUMEHATH METOJ HWHTEPBAJOB JUIsl PELICHHUS
HEPABEHCTB;

CBOOOJHO OIEPUPOBATh MOHATUSAMHU: MHOTOUWIEH OT OJHOM IEPEMEHHOM,
MHOTOWIEH C ILeNbIMU Kod(d(duieHTaMi, KOPHH MHOTOWIEHa, MPUMEHSTh
JIEJIEHUE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISL pEelIeHus 3a/1a4;

cBOOOZIHO oOmepupoBaTh NOHATUAMU: CHUCTEMA JIMHEWHBIX YpaBHEHHI,
MaTpula, ONPENEIUTENb MaTpuupl 2 X 2 M €ro IEOMETPUYECKUH CMBICI,
WCIIOb30BaTh CBOMCTBA ONPENENUTEN 2 X 2 I BBIYHUCICHHUS €ro 3HAYEHUS,
OPUMEHATh ONPENCIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEWHBIX YpaBHEHUH,
MOJIEJIMPOBATh PEaJbHbIE CUTyalluu C OMOUIBIO CUCTEMBI JINHEWHBIX YPaBHEHUH,
UCCIIEIOBATh ITOCTPOEHHBIE MOJEIM C IIOMOIIBIO MATpPULl W OIPEIEIIHUTEINEH,
UHTEPIPETUPOBATH MOJYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEMCTBHM C KOPHSIMHM [UIsl MpeoOpa3oBaHUs
BBIPaKCHU;

BBINOJIHATH peoOpa30BaHusl YUCIOBBIX BBIPAXKEHUHN, COJIEPKAIINX CTEIICHH C
paLMOHAIBHBIM [T0OKA3aTeIIEM;

UCII0JIb30BaTh CBOICTBa aorapu(pmMoB TUTSI npeoOpa3zoBaHus
J0Tapu(PMUYECKUX BBIPAKEHUN;

cBOOOZIHO ONEpUPOBATh MOHATHUSMU: HppalOHAIbHBIC, MOKa3aTelbHbIE U
norapuMUYECKUEe YpaBHEHUS, HAXOAUTh UX PELICHUS C OMOILBIO PABHOCHIIBHBIX
IIEPEXOA0B MM OCYLIECTBIISASA IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Ul IPeoOpa3OBaHus
TPUTOHOMETPUUECKUX BBIPAXKECHHUI;

cBOOOMHO OMEpHpOBaTh MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHATh  HEOOXOoAuMble (OpPMYJbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJIEIUPOBAaTh peajbHbIE CUTyallMd Ha $3bIKe anreOpbl, COCTABISTH
BBIDAKEHUS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jaud, MCCIIEJ0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOIB30BAHUEM allllapaTa ajreopsl.

DOyHKUMH U TPaPUKN:

CBOOOHO ONEpPUPOBATH MOHATHIAMM: (YHKIMS, CIIOCOOBI 3aaHUs (PYHKIIHH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMHOO3UIUs GyHKUMWA, Tpaduk QyHKUIUH,
BBITNIOJIHATD 3JI€MEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB (HyHKIIHIA;

CBOOOJHO OINEpPUPOBATH MOHATUAMU: OOJIACTH ONPEACICHUS U MHOMXKECTBO
3HaYeHUHN QYHKUMH, HYIU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO ONEpUPOBATh MOHATHSAMHU: YETHbIE M HEYETHBIE (PYHKIMH,
nepuoanyeckue (PyHKIMU, TPOMEXYTKH MOHOTOHHOCTH (PYHKUHU, MAKCUMYMbI U
MUHUMYMbI (YHKUIWM, HauOoJblllee M HaWMEHbIee 3HauyeHHe (YHKIUU Ha
IPOMEKYTKE;

CcBOOO/IHO ONEpPUPOBATh NOHATUAMHU: CTENEHHas (QYHKIUS C HATYPAJIbHBIM U
HeNbIM ToKa3zareneM, rpapuk CTeneHHOW (YHKIMM C HAaTypaJbHBIM M IEJbIM
nokasaresieM, rpauk KOpHsS N-Od CTENeHH KakK (yHKIHMH OOpaTHOW CTENEeHH C
HaATypaJbHBIM I10Ka3aTEJIEM;

ONEepUpPOBaTh MOHATUAMMU: JIMHEHHAas, KBaJpaTU4Has M JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOCHUE UX IPAPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSAMHU: IOKa3aTeNbHas M Jorapudmuueckas
(GYHKIIMHM, UX CBOMCTBA M TpadUKH, HCIOIB30BaTh MX TpaduKH AN pEIIeHUs
YPaBHEHUN;

CBOOOZIHO ONEpUpOBaTh MOHATUAMU: TPUTOHOMETPUYECKAsT OKPY’KHOCTD,
ornpe/iereHue TPUTOHOMETPUUYECKUX (PYHKIIMNA YUCIOBOIO apryMEHTa;

UCIIOJIb30BaTh Trpapuku (YHKUMA Ui  UCCIENOBAaHMUS IPOILIECCOB U
3aBUCUMOCTEMN MPHU PELICHUM 3a/1ad U3 JPYTUX y4eOHBIX NPEIMETOB U PEeaJbHOU
KU3HU, BBIpaXaTh (JOPMYyJIaMU 3aBUCIMOCTH MEXy BETMUMHAMU;

HavaJyia MaTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO ONEPUPOBATH MNOHATUAMHU: apuPMETHUECKass U TeOMEeTpHUyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlasi reoMeTpruuecKasi Iporpeccusi, TMHEHHBIN U
HKCHOHEHUHUAIBHBIA POCT, GOopMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
0 KOHCTAHTE;

UCIIOJIB30BaTh IIPOTPECCUM I PELICHUs pealbHBbIX 3aJad IPUKIATHOTO
XapakTepa;



CBOOOJIHO OTIEPUPOBATH MOHATUSAMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aaHUs
MIOCTIEIOBATEIPHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIE IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUA MAaTEMaTHYEeCKOrO aHaiu3a Kak aHajau3a
OCCKOHEYHO MaJIBIX;

CBOOOJTHO OIEpPUPOBATh TMOHATUSIMHU: HEMpPepbIBHbIE (GYHKIHUHU, TOYKHU
paspsbiBa rpaduka GyHKIHUHA, aCUMIITOTHI Tpaduka QyHKINY;

CBOOOJTHO OIEpPUPOBAaTh TOHIATHEM: (YHKIHS, HEMpEephiBHAsS Ha OTPE3KE,
IPUMEHSTH CBOMCTBA HEMTPEPHIBHBIX (DYHKITUH JJI PEIICHUS 337124,

CBOOOJTHO OIEpPUPOBATh TMOHATHSMHU: TIepBasi W BTOpas MPOU3BOJIHBIE
byHKIMHU, KacatelbHas K rpaduky GyHKINH;

BBIYHCIIATH TTPOU3BOAHBIC CYMMBI, TIPOU3BEACHUS, YaCTHOTO M KOMIIO3HUITUU
IBYX (DyHKITH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITHI;

UCIIOJIb30BaTh TEOMETPUUECKUN M (U3UYECKUN CMBICT MPOU3BOTHOMN IS
perieHus 3aaa4.

MHo:xecTBa U JIOTMKA:

CBOOOJHO  OMEpUpOBaTh TOHATHSAMH: MHOXECTBO, OIEpalid  Ha
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapart JJis ONMUCAHUS PEATbHBIX
MIPOLIECCOB U SIBJIICHUMN, TP PEUICHUU 3a]1a4 U3 APYTHX yYeOHBIX IPEAMETOB;

cBOOOMHO OIEpUpPOBaTh TOHATHUSAMU: OMpeAeNieHHuEe, TeopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHIECKOT0 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHLHBIC
ypaBHEHUS U HEPABCHCTRBA.

K konmy oOyuenus B 11 kjacce oOyyaromuics TOJNYYHUT CIEAYIOIINE
IpEeIMETHbIE PE3yJIbTAThl MO0 OTACNIbHBIM TeMaM paboyeill mporpaMmbl y4eOHOTO
Kypca «Anrebpa v Hayalia MaTeMaTHYECKOTO aHATTu3ay:

Yucsia v BHIYUCIICHUSI:

CBOOOJTHO OMEPHPOBATH TOHATHSAMHU: HATypalbHOE U IEJI0€ YHUCIIO,
MHO>XECTBA HATYpPaJbHBIX M IEJIBbIX YHUCEN, MCIOJIb30BaTh MPHU3HAKHU JEIUMOCTU
nensix yncen, HOJ[ u HOK HatypanbHBIX Yncen IS perieHus 3a1a4, TPUMEHSITh
anroput™ EBkinaa;

CBOOOJTHO OIEPUPOBATH TMOHATHEM OCTaTKa IO MOJIYJII0, 3aliChIBATh
HATypaJbHBIC YMCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS,;

CBOOOJIHO OMEPUPOBATH TMOHATHUAMH: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMITJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUICKCHBIE YHCia B anreOpanmdecKol u
TPUTOHOMETPHUUECKON (hOpMeE, BBHITIOTHATH apu(PMETHUECCKUE ONEpariii ¢ HUMHU U
U300pakaTh Ha KOOPIMHATHOM TMIIOCKOCTH.

YpaBHeHUA U HEPABEHCTBA:



CBOOOJHO ONEPUPOBATH MOHITHIMU: HppAlMOHAIbHbIC, MOKAa3aTelIbHbIE U
Jorapu(MUYECKUE€ HEpPaBEHCTBA, HAXOAUTh MX PEIICEHHS C TOMOUIBIO
PaBHOCHJIBHBIX NIEPEXOJIOB;

OCYILIECTBJIATh OTOOpP KOpPHEW MpU PEHIEHUM TPUTOHOMETPUUYECKOTO
YpaBHEHHS;

CBOOOJHO OMEpUpPOBATh TMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHSTh  HEOOXOJIUMbIe  (OPMYJbI  JJIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTMEPUPOBATH MOHATUAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
Jorapu(pMUYECKX YypaBHEHUN U HEPABEHCTB;

peliarthb palroOHaIbHbIE, VppalUOHAIbHBIE, [IOKa3aTebHbIE,
jJorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
COZIEpIKallle€ MOJIYJIM U TapaMeTPhI;

MPUMEHSITh TpauuecKue METOIbI JIJIsl PEIICHUs! YpaBHEHUN U HEPABEHCTB, a
TaKKe 3aJ1a4 C IapaMeTpaMHy;

MOJICTTUPOBATh peajbHbIE CHUTyallMd Ha S3bIKE anreOpbl, COCTABIISTH
BBIDA)KEHUS, YPAaBHEHMS, HEPABEHCTBA M HX CHCTEMBbI IO YCIOBHUIO 3a/1auH,
UCCJIeIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM ammapara aireopsl,
WHTEPOPETUPOBATH OJTYUECHHBIN PE3YJIbTAT.

DOYyHKIUU U TPaPUKH:

CTpOUTh TpadUKU KOMMO3UIUU (PYHKIUNA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU JABYX (DYHKIIMIA;

CTPOUTh TIEOMETpUYECKHEe OoO0pa3bl YpaBHEHMH U  HEPaBEHCTB Ha
KOOPJAMHATHOM TIJIOCKOCTH;

CBOOOJHO  OMEpUpOBaTh MOHATHUSMU: TpadUKH TPUTOHOMETPUUECKUX
dynKImi;

NPUMEHSITh (YHKIMH JJi1 MOJCIUPOBAHUS W MCCICAOBAHUSA pealbHbIX
IIPOLIECCOB.

HayaJyia maTeMaTH4eCKOro aHAJIU3A:

UCIIOJIb30BaTh MPOU3BOIHYIO JIJISl UCCIEOBAaHUS (PYHKIIMM HA MOHOTOHHOCTH
Y DKCTPEMYMBI;

HaxOJUTh HAOOJbIlIEe U HAUMEHbIIIEEe 3HAUCHUs (DYHKIIMK HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BATh IPOU3BOAHYIO [l HAXOXKICHUS HAWIy4dlIEero pELICHUsS B
NPUKIAAHBIX, B TOM 4YHUCIE€ COLUMAIBHO-DKOHOMUYECKUX, 3ajayax, i
OnpeNeNeHns CKOPOCTH M YCKOpPEHHUs Ipollecca, 3agaHHOro ¢GopMmyson uiu
rpadukom;



CBOOOZIHO ONEpUpOBATh TOHATUSAMU: IEpBOOOpa3Has, ONpeAcIEHHbIN
UHTErpaj, HAXOAWTh IEPBOOOpA3HBIE AIEMEHTAPHBIX (PYHKIUH M BBIYUCIATH
uHTerpain no popmyse Hetorona-Jleitonuia,

HaXOAMTH IJIOUIAN TUIOCKUX GUTYDP U 0OBEMBI TEN ¢ MTOMOIIBIO HHTETpaa;

UMETh TNPEJCTABIECHUE O MaTeMAaTUYECKOM MOJEIUPOBAHUM Ha IpPUMEpE
cocTaByieHUs U PepeHIINaTbHBIX YPABHEHHUI;

pemiatb NpUKIAAHbIE 337a4d, B TOM YHUCJE COLMAIbHO-d)KOHOMHYECKOrO U
du3nyecKoro xapakrepa, CpeCTBaMH MaTEMaTHYECKOTO aHAIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMmblI Bcero Konrpoapirie | Tpakriieckue o0pa3oBaTejbHbIe
padoThI padoThI
pecypcbl
MHO0eCcTBO IeHCTBUTEIBbHBIX YHCEI.
1 Muorounensl. PanionanabHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CHCTEMBI JIMHENHBIX
ypaBHEHUU
) Oynknuu u rpaduku. CterneHHast GyHKIUS ¢ 12 1
L[eJIbIM TIOKa3aTesieM
3 Apudmernueckuii KOpeHb N-0i CTETICHU. 15 1
WppanmonanbHble ypaBHEHUS
4 [TokazarenpHas Qpynkuus. [lokazarenpHbie 10 1
ypaBHEHUs
5 Jlorapudmuueckas GyHKIIHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerprudeckue BoIpaXXeHUs U ” 1
ypaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCUH 10 1
HenpepriBabie ¢pynkiuu. [IponsBonnas 20 1
9 [ToBTOpeHue, 06001IeHNE, CCTeMaTU3alUs 5 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJTACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undgposwbie)
n/n MPOrpamMmmbl Bcero Kontpoapueie - Ipaxkruueckue oOpa3oBaTe/ibHbIE
padoThbI padoThI pecypenI
1 UccnenoBanue GyHKINHA ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpasnas u UHTETpal 12 1
3 I'padviku TPUrOHOMETPUUECKUX (PYHKIIHA. 14 1
TpuronomeTpruyeckue HepaBeHCTBA
4 UppanmonanbHelie, mokazaTeabHbIC U 24 |
norapupMUIECKIEe HEPAaBEHCTBA
KommiekcHbie yucna 10 1
HarypanbHble U 1ienbie yucia 10 1
Cuctembl paluOHAIbHBIX, HPPALIMOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(HhMUIECKUX 12 1
ypaBHEHUH
8 3aa4M ¢ napaMeTpamu 16 1
9 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







ITOYPOYHOE IINTAHUPOBAHMUE
10 KJTACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

Bcero

KonTtposbHbie
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHmusl

DJIeKTPOHHbIE
ungposbie
oOpa3oBaTejibHbIE

pecypchl

[[MHOk€ecTBO, Onepaiy HaJl MHOKECTBaMU
U UX CBOWCTBA

Huarpammesl Ditniepa-Benna

HpI/IMeHeHI/Ie TCOPCTUKO-MHOKECTBCHHOT O
arrapara JJisl pCICHus 3a/1a4q

Pammonansabie yncna. OOBLIKHOBEHHEIE U
JECATUYHBIC IPOOH, TTPOLICHTHI,
OCCKOHEYHBIC TTEPUOTUUECKHE TPOOH

Parnmmonansabie yncna. OOLIKHOBEHHEIE U
JECATHYHBIC TPOOH, TTPOLICHTHI,
OCCKOHEYHBIC MTEPUOIUUECKHE TPOOH

[Ipumenenue npoOeii U MPOLIEHTOB ISt
pELICHHS TPUKIIAIHBIX 3a/1a4

[Ipumenenue aqpoOeit U MPOIEHTOB IS
pEIICHUS TPUKIAIHBIX 3a1a4

JlenicTBuTenbHbIe yncia. PaimoHaabHbIe U
HppalMOHAJIbHBIC YHCIIa

Apudmernueckue oneparuu ¢
JIeCTBUTENILHBIMU YNCIIaAMU

10

Moynb A€HCTBUTEIBHOTO YKCIIA U €T0
CBOMCTBA




11

[TpuGnuxEHHBIE BEIYUCIICHUS, TPABUIIA
OKpPYIJICHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIICHUN

12

OCHOBHBIE METO/BI PEILEHUS LIENBIX U
IpoOHO-paLlMOHATBHBIX YPAaBHEHUH U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PEILIEHUS LIENbIX U
NpOOHO-paLlMOHATBHBIX YPAaBHEHUH U
HEPABEHCTB

14

OCHOBHBIE METOJIBI PEIICHUS LEIbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOro4YJIeHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHOro4IeHbI C LEIBIMH KOA(PPHUIIUEHTAMH.
Teopema Buera

17

Pemenue cuctem TMHEHHBIX YpaBHEHUI

18

Pemenne cucreM TMHENHHBIX ypaBHEHUN

19

Marpuiia cucTeMbl TUHEUHBIX YPaBHEHUH.
Omnpenenurens MaTpuLsl 2X2, ero
TEOMETPUUYECKUN CMBICIT 1 CBOWCTBA;
BBIUMCJIEHUE €r0 3HAUEHUS

20

Onpenenurenb MaTPUILI 2X2, €r0
T€OMETPUYECKHI CMBICT M CBOMCTBA;
BBIUHCIIEHHE €0 3HAUECHUS

21

[IpuMeHeHue onpenenuTens A peueHus
CUCTEMBI JINHEWHBIX YPAaBHEHHUI




22

Pewrenne npukiiagHeIX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUU

23

Pemenue npuknaaHbIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

24

KonTponbhas padora: "PannonansHeie
ypaBHEHHUA U HepaBeHCTBA. CHCTEMBI
JIMHEUHBIX ypaBHEHUN"

25

OyHKIHS, c1I0CO0BI 3aJaHUS (HYHKIIHH.
B3aumno obpatnsie pynkiun. Kommnosumnus
byHKIHII

26

I'padux pyHkumu. DneMeHTapHbIe
npeoOpa3oBaHus rpaduKoB GYHKIUI

27

OO0nacTp ornpeeneHus: 1 MHOKECTBO
3HaueHuil pyHkuuu. Hynu ¢yHkium.
[TpoMexxyTKkH 3HAK TOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITUU.
[lepuonuueckue Gpynkiuu. [TpomexxyTku
MOHOTOHHOCTH (DYHKIIMH

29

MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.
Haubonpimee n HanMeHbIIIEE 3HAYCHUE
(hyHKIMHM Ha IPOMEKYTKE

30

JluneitHast, KBagpaTU4Has U IPOOHO-
AuHeNHast QyHKIH

31

DneMeHTapHOe UCCIeIOBaHKEe U
ocTpoeHue rpaduKoB ATUX QYyHKIUH

32

DJIeMEHTapHOE UCCIICIOBAHUE U
OCTpOeHUE TPapUKOB ATUX QYHKIUI

33

CremneHs ¢ LICIBIM ITOKa3aTeneM. buHom




Hrrotona

CrenieHs ¢ OCJIBIM ITOKAa3aTCICM. bunom

34 Hsrorona
CreneHHast QyHKIIMS C HATypalbHBIM U

35 LenbIM noKasaTteseM. E€ cBoiicTBa
rpaduk

36 KonTponbnas padora: "Crenennas
¢ynkuus. E€ croiicTBa u rpadux”

37 Apudmernueckuil KOpeHb HaTypaJIbHON
CTETIEHU U €r0 CBOWCTBA

13 ApudpmeTnueckuil KOpeHb HaTypaibHON
CTEIICHH U €r0 CBOWCTBA

39 [IpeoOpa3oBaHMsI YUCIIOBBIX BBIPAXKEHUH,
COJIEpIKalNX CTENEHHU U KOPHU

40 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHHUH,
COJIEpKalINX CTENIEHU U KOPHU

41 [IpeoGpa3oBaHMs YUCIOBBIX BbIPAXKEHUIH,
coJiepKalliX CTENeHU U KOPHU
Wppaunonanssble ypaBHeHUs. OCHOBHbBIE

42 METO/BI PEIICHNS UPPALMOHAIBHBIX
ypaBHEHUH
Wppannonansueie ypaBHeHHs. OCHOBHbIE

43 METO/Ibl PELLIEHUS UPPALMOHATIBHBIX
ypaBHEHUNU
Hppannonanbabie ypaBHeHUA. OCHOBHBIE

44 METO/Ibl PEIIECHUS UPPALIMOHATIBHBIX
ypaBHEHUH

45 PaBHOCWIIBHBIE TEPEXO/BI B PELICHUN




UPPALMOHAIILHBIX YPABHEHUN

PaBHOCHIIBEHEIE MepeXoJbl B pCIICHUN

46 UppaAIMOHATILHBIX YPaBHEHHIA

47 PaBHOCUIIBHBIE TIEpEXObl B PELLICHUN
HppalMOHATIbHBIX YpaBHEHUN

43 PaBHOCUIIBHBIE IEPEXOBI B PELLIEHUU
UpPpaLMOHAIbHBIX YPaBHEHUM
CgoiicTBa 1 rpaUK KOPHS N-0i CTETICHU

49 KaK QyHKIIMH 0OpaTHOU CTETICHH C
HaTypaJIbHbIM I10Ka3aTeIeM
CaoiicTBa U rpauK KOpHS N-0¥ CTENEHU

50 KaK ()yHKIIMH OOpAaTHOW CTEINEeHHU C
HATYpaJIbHBIM I1OKa3aTeIeM
Konrtponsnas pabdora: "CBoiicTBa u rpadux

51 KOpHS n-0¥ crenenu. MppannonansHele
ypaBHeHuUs"

5) CreneHsp ¢ palMOHaJIbHBIM IIOKA3aTENEM U
€€ CBOMCTBA

53 CreneHb ¢ pallMOHaJIbLHBIM MTOKA3aTeNeM U
€€ CBOMCTBA

54 CreneHsp ¢ pallMOHaJIbHBIM [TOKA3aTeNEeM U
€€ CBOMCTBA

55 [Toka3zatenbHast QyHKIMS, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpadguka GyHKIUN 115
pelIeHns ypaBHeHUH

57 Hcnons3oBanne rpaduka QyHKIHH 115

peuieHusl ypaBHEHU I




[TokazaTenbHbie ypaBHeHUs1. OCHOBHBIE

58 METO/IbI PELICHHS I0KA3aTEIbHBIX 1
ypaBHEHUH
[lokazarenbHble ypaBHEeHUs. OCHOBHBIE

59 METO/BbI PEILICHUS I0KA3aTEIbHbIX 1
ypaBHEHUH
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

60 METO/Ibl PELICHUSI TOKa3aTEIbHbIX |
ypaBHEHUU

61 KonTponbnas pabora: "[lokazarenpHast |
¢bynkmus. [TokazarensHble ypaBHEHHS "

62 Jlorapugm uncna. CoiicTBa jJorapudpma 1

63 Jlorapudm uucna. CoiicTsa jorapupma 1

64 Jlorapugm uncna. CoiicTBa jJorapudma 1

65 JlecaTHYHBIC M HATYypaAJIbHBIC JTOTAPU(PMBI 1

66 JlecsiTuuHBIE U HATYpaJibHbIE JIOTapUPMBbI 1

67 [IpeoOpa3oBaHue BbIpaKEHUH, COAECPIKALLIUX I
J0rapuQmbl

68 [Ipeo6pa3oBanue BbIpaXeHH, CopepKaluX |
norapupMbl

69 [Ipeobpa3oBaHue BbIpaXEHUH, COAEPIKALUX 1
J0rapuQMbI

70 Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U |
rpaduk

71 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U |
rpaduk

72 Hcnonb3oBanue rpaduka QyHKIUM 115 1




peuieHusl ypaBHEHU I

HcnonwszoBanue rpaduka GyHKIUU A

73 peleHns ypaBHeHUH
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

74 METO/Ibl pelIeHUs Jorapu(PMUIECcKux
ypaBHEHUH
Jlorapudmuyeckue ypaBHeHHs. OCHOBHBIE

75 METO/Ibl PEIIEHUS JIOrapu(PMUIECKUX
ypaBHEHUH
Jlorapudgmuueckue ypaBHeHHs. OCHOBHBIE

76 METO/Ibl PEIICHUS JIOTapu(HPMUIECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
JOrapu(pMUUECKUX YpaBHEHUIN

73 PaBHOCUIIBHBIE TEPEXObI B PELLIECHUN
jaorapu(pMUUECKUX YpaBHEHHM

79 KontponbHas padora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmuueckre ypaBHeHUS"

20 CuHyc, KOCHHYC, TAHT'€HC M KOTAaHT'€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT'€HC U KOTAHI'€HC
YHCIJIOBOTO apryMeHTa

2 ApKcuHyC, apKKOCUHYC U apKTaHI'€HC
YKCIIOBOIO apryMeHTa

23 ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa

24 Tpuronomerpryeckas OKpyKHOCTb,

ONpeaACIICHUEC TPUTOHOMCTPHUICCKUX




(YHKIMHA 9HUCIOBOTO apryMeHTa

TpuronomeTrpuyeckasi OKpyKHOCTb,

85 ornpezeNeHue TPUTOHOMETPHUIECKHUX 1
(YHKIMHA YHUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIbI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [Tpeobpa3zoBaHre TPUTOHOMETPUYECKUX 1
BBIPAXKEHU

01 [Ipeobpa3oBanue TPUTOHOMETPUUECKUX |
BBIPaXCHU

9 [IpeobpazoBanue TPUrOHOMETPHUUECKUX |
BBIPAXKEHUI

93 [Tpeobpa3oBaHre TPUTOHOMETPUYECKUX |
BBIPAXKEHUI

94 PewreHnne TpUroHOMETPUYECKUX YPAaBHEHUM 1

95 Pemienue TpuroHOMETpUYECKUX YpaBHEHUH 1

96 Pemenne TpuroHoMeTpruUECKUX ypaBHEHUI 1

97 Pemienue TpuroHOMETPUYECKUX YPaBHEHUM 1

98 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUN 1

99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUN 1

100 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
KonrtpomnbHas pabora:

101 "TpPUTrOHOMETPUYECKUE BBIPAXKEHUS U 1
TPUTOHOMETPUUYECKHE ypaBHEHUS"

102 ITocnenoBaTeNLHOCTH, CIIOCOOEI 3adaHNs 1




rocienoBareiibHocTel. MeTon
MaTeMaTUYECKON UHIYKIIHHU

103

MOHOTOHHBIE U OTPaHUYEHHbIC
nocieaoBarenbHOCTU. McTopus aHanusa
OECKOHEUYHO MAaJIbIX

104

Apudmerrdeckast mporpeccus

105

I'eomeTrpuueckas nporpeccus

106

beckoneuyHo yObIBaroIias reoMeTpruyecKas
nmporpeccust

107

CymMma O0eckoHEYHO yObIBaroliei
TE€OMETPHUUECKOM MTPOTPECCU

108

JIMHENHBIN ¥ IKCIIOHEHIMAIIBHBIA POCT.
Yucno e. Dopmyiia CI0KHBIX IPOLIEHTOB

109

JIMHEeHBIN ¥ YKCOHEHIIUAIBHBIA POCT.
Yucno e. Dopmyna CI0KHBIX TPOIIEHTOB

110

Hcnonws3oBanue nporpeccuu Jyist petieHus
peabHBIX 3a/1a4 MPUKJIAHOTO XapakTepa

111

KonrpomnbHas pabora:
"ITocenoBarenbHOCTH U Iporpeccun”

112

HenpepsiBHbIE (DYHKITMU ¥ MX CBOWCTBA

113

Touka pa3pbiBa. ACUMITOTHI rpaUKOB
byHKIHI

114

CaoiicTBa GyHKIMIT HETIPEPHIBHBIX HA
OTpe3Ke

115

CpoiicTBa QyHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

116

MGTOI[ HWHTCPBAJIOB JIsI pCIICHUA




HEPABEHCTB

117

MCTOI[ HHTCPBAJIOB JJIA PCIHICHUA
HEPAaBCHCTB

MCTOI[ HHTCPBAJIOB JIS pCIICHUA

118
HEPaBEHCTB

119 IIpuMeHeHHEe CBOMCTB HEIPEPBIBHBIX
(GyHKIMN 1715 pelieHus 3a1aq

120 ITpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1ad

121 [IepBas u BTOpas npoU3BOAHBIE (PYHKIIUU

y

Omnpenenenne, TeOMETPUIECKUI CMBICIT

122 ’
MIPOU3BOAHOMN

123 Onpenenenue, GU3NYECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUE KacaTelbHOU K TpapuKy
byHKIIUN

125 YpaBHeHHE KacaTeIbHOU K rpaduky
byHKIIUN

126 [Ipou3BoHbIE AEMEHTAPHBIX (PYHKINN

127 [Ipou3BoiHBIE NIEMEHTAPHBIX (PYHKLIUH

128 [TpousBoHast CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O U KOMITO3UIMU (QYHKIIMH

129 [IponsBoHas CyMMBbI, IPOU3BEACHMUSI,
YaCTHOI'O ¥ KOMIIO3ULIUU (PYyHKIUI
IIponsBonHas CyMMBI, IPOU3BEACHMUS

130 ’ ’

Y4aCTHOT'O M KOMIO3ULIMHU (PYHKLUH

131

Kontponbnas padota: "[IponsBognas”




132 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIIHS |
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 00001IEHNE, CUCTEMATH3ALIHS 1
3HaHui: "OyHkun"
134 Wrorosas koHTposibHas paboTa 1 1
135 Hroroas koHTpoJbHAA paboTa 1 1
136 HOBTOPGHI/IG, 0000111eHHEe, CUCTEMATH3ALIUS |
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJTACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

KonTpoabHbie

Bcero
padoThbI

IIpakTuyeckue
padoThI

Jlara
U3ydeHmust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl

[Ipumenenne npou3BOIHOM K
UCCleIoBaHuI0 (PYHKIIHM Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
uccaeaoBaHuio (PyHKIUN Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne NpOU3BOJHOM K
WCCIICIOBaHMIO (DYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre npou3BOIHOM K
UCClIeIOBaHUIO (PYHKIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[Ipumenenne npou3BOTHOM K
UccleIoBaHuio (GYHKIIHM Ha
MOHOTOHHOCTH M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio (PyHKITUH Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

Haxoxnenme HanOoIIbIIETO U

HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU

(yHKIIUU Ha OTpe3Ke

Haxoxnenue HanOOJIBIIECTO U




HaVMEHBILIETO 3HAYECHUS HEIIPEPBIBHOU
(GYyHKINU Ha OTpe3Ke

Haxoxnenune HanOoubIIero u
HaMMEHBIIETO 3HAYEHUS! HETIPEPBIBHOM
(yHKIMU HAa OTpe3Ke

10

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GYHKIIMU Ha OTpE3Ke

11

Haxoxnenue HanOOJIBIIETO U
HAaWMEHBIIIETO 3HAUCHUS HETPEePBIBHON
(yHKIIMH Ha OTpe3Ke

12

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HETTPEPHIBHOM
(GyHKIIMY Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HAaXOXJEHUS HAaWIY4IlEero PEIIeHUs B
MPUKJIAJHBIX 3a7a4ax

14

[Ipumenenue npou3BOIHOM ISt
HAXO0X/ICHUS HAWTYYILEro PeleHus B
MPUKJIAHBIX 3a/1a4ax

15

[IpuMeHeHne Mpon3BOJHOM IS
OIIpEJICJIEHUS] CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHOro (GopMyJIoN HiIu
rpadgukom

16

[IpuMeHeHne MpON3BOIHOMN IS
OTpesieNIEeHUs] CKOPOCTU U YCKOPEHUS
nporecca, 3alaHHOro (GopMysIoN HiIu
rpadgukom




17 Kommosurust ¢hyHKImit

18 Kommnosumus pyHKmuit

19 Kommosurust pyHKImit

20 I'eomeTrpuueckue oOpas3bl ypaBHEHUH Ha
KOOPJAMHATHOM IIOCKOCTH

)1 I'eomeTrpuueckue oOpas3sl ypaBHEHUHN Ha
KOOPJMHATHOW TNIOCKOCTH

2 Konrponsnas padora: "HUccnenoBanue
(GYHKIMH C TOMOIIBIO TPOU3BOAHOM"

3 [TepBooOpasHas, 0CHOBHOE CBOHWCTBO
MepBOOOPA3HBIX

24 [TepBooOpa3Hbie IeMEHTAPHBIX (QYHKIIUM.
[IpaBuia Hax0XA€HUS TEPBOOOPAZHBIX

75 IlepBooOpa3HbIe AIeMEHTAPHBIX (HYHKIHHA.
[IpaBuia HaX0XXICHHUS IEPBOOOPA3HBIX

26 HuTterpan. ['eomeTpudeckuii CMbICT
WHTETpana

27 Brruncnenue onpenenéHHoro HHTerpaia
o gopmyne HoroTona-JleliGHuma

73 Brruncnenue onpeneia€HHOro nHTerpaia
o gopmyne HeroTona-JIeliOHuIa

29 [TpumeHeHne uHTErpana s HaX0XIeHUs
Ioaied IiocKux Guryp

30 [IpumeHeHue nHTerpana Juis HaXoXACHUS
00BEMOB reOMETPUUECKHX Tell

31 [Tpumeps! perennit quddepeHnaIbHbIX

ypaBHEHUU




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHHI
MaremaTHueckoe MoJIeIMPOBaHUE

33 peabHBIX IIPOLIECCOB € MTOMOILBIO
muddepeHranbHbIX YpaBHEHUH

14 Kontponbras padota: "[lepBoobpasznas u
uHTerpan'

35 Tpuronomerpuieckne GyHKINHU, UX
CBOICTBa U rpaduKu

36 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TrpaduKu

17 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U IrpaduKu

18 Tpuronomerpuieckue GyHKINHU, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpudeckrue GyHKINHU, UX
CBOWCTBA U TpaduKu
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

40 YpaBHEHUH C TIOMONIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT060p KOpHEHN TPUTOHOMETPUUECKHUX

41 YPAaBHEHUH C TIOMOLIBIO
TPUTOHOMETPHUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKHIX

42 YPAaBHEHUH C IIOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHUH C IIOMOIIBIO




TPUTOHOMETPUUECKOIN OKPYKHOCTH

Pemenne TPUTOHOMETPUICCKHUX

44
HEPaBEHCTB

45 Pemienue TpuroHoMeTprUYECKUX
HEPaBEHCTB

46 Pelienue TpuroHoMeTpruuEeCcKuX
HEPaBEHCTB

47 Pemienue TpuroHOMeTpUYECKUX
HEpPABEHCTB
KonTponbnas padota: "['paduku

48 TPUTOHOMETPUIECKUX (PYHKITUH.
Tpuronomerpuieckne HepaBeHCcTBA"

49 OCHOBHBIE METO/IbI PEILICHHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/bI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIHbHBIX HEPABEHCTB

5) OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METObI PELICHUS
Jorapu(MHUIECKHX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMUIECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEILICHUS
norapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIE METO/bI PELICHUS




Jorapu(MUYECKUX HEPABEHCTB

OCHOBHEBIE MCTOJbI PCHICHUA

> HppalMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHHS
MppaMoOHATLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHHS
UppanoHaIbHBIX HEPABEHCTB
60 OcCHOBHBIE METObI PELICHUS
HppalMOHAIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHUS
MppaIMOHATEHBIX YPaBHEHHUHA
6 I'paduueckue MeTObI peLICHUs
UppaloHaAIbHBIX YPaBHEHHH
63 I'padmyeckue MeToabl perieHus
MOKa3aTeIbHBIX YPABHEHUN
64 I'paduueckue MeTOIbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTOIbI peLICHUs
JOrapu(pMUUECKUX YPaBHEHUH
66 I'padmyeckue MeToabl penieHus
norapu(MUUECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI pELICHUS
Jorapu(pMUIECKHX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs
68 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
ypaBHEHUH
69 ['padrueckue MeTOIbI peleHus




MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
ypaBHEHUH

70

I'paduueckue MeTo bl peLIeHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPABEHCTB

71

I'padmyeckue MeToab! penieHus
MOKa3aTeNbHBIX U JOrapu(PMUUECKUX
HEPaBEHCTB

72

KonTponbhas pabora: "UppannonanbHele,
MOKa3aTelbHbIE U JIoTapupMUUEcKHe
HepaBeHCTBA"

73

KommnekcHbie uncna. Anrebpandeckas u
TpUTrOHOMETpHUUECcKask (POPMBI 3aIIUCU
KOMILUIEKCHOTO YHCia

74

KommnnekcHble uncna. Anrebpandeckas u
TpUTOHOMETpUYEcKas (POPMBI 3aITUCH
KOMILUIEKCHOT'O YHCia

75

ApudmeTrueckue oneparuu C
KOMIUIEKCHBIMU YHCIIAMHU

76

Apudmernueckue oneparyu ¢
KOMIIJIEKCHBIMHU YU CJIaMU

77

N3006pakeHne KOMIIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

78

N300pakeHne KOMIJIEKCHBIX YHCE Ha
KOOPJIUHATHOMN TUIOCKOCTH

79

®opmyiia Myaspa. KopHu n-oii crenenu
13 KOMILJIEKCHOTO YHUCIIa

80

®opmyna Myaspa. Kopau n-oii ctenenu




13 KOMIIUICKCHOI'O 4rcCJjia

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI T

81 penieHus GU3NUeCKUX U TeOMETPUIECKIX
3a1a4y

2 KonTponbhas pabota: "KommuiekcHbie
yucna"

83 HatypanbHble u Lenble uucia

84 HarypanbHble U 11enbie yucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTU
LEJIbIX YUCEIl

26 [IpumeHeHne MPU3HAKOB AETUMOCTH
LENbIX YUCEIT

g7 [IpumeHeHne MpU3HAKOB AETUMOCTH
nensix yncen: HOJL u HOK

28 [IpumeHeHne MpU3HAKOB AETUMOCTU
uensix yucesn: HOJl 1 HOK

29 [IpumeHeHne MPU3HAKOB AETUMOCTH
LIEJIBIX YUCEJI: OCTATKH 110 MOIYJIO

90 [IpumeHeHue MpU3HAKOB AETUMOCTU
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
[IpumeHeHne MPU3HAKOB AETUMOCTU

91 LETBIX YKcel: anroput™ EBximna st
pelIeHrs 3a/1a4 B LIETIbIX YnciIax

9 KonrtponbHas pabdora: "Teopus Lemnbix
yucen"

93 CucreMa ¥ COBOKYITHOCTb YPABHEHUU.

PaBHOCHIIBHEIE CHCTEMBI M CUCTEMBI-




CIICACTBUA

Cucrema 1 COBOKYMHOCTh YpaBHEHUI.
94 PaBHOCUIIbHBIE CHCTEMBI M CUCTEMBI-
CJIeICTBUS

95 OcHOBHBIE MCTOABI pCIICHUSA CUCTEM U
COBOKYMHOCTEHN pallMOHAJIbHBIX YPABHEHHI

OCHOBHBIE MCTOJbI pCIICHUSA CUCTEM U
96 COBOKYITHOCTEW MPPALMOHATIBHBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
97 COBOKYITHOCTEMN NOKA3aTEJIbHbBIX
ypaBHEHUH

OCHOBHBIE METO/BI PEILIEHUS CUCTEM U
98 COBOKYITHOCTEH ITOKa3aTENbHbIX
ypaBHEHUU

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PpMUIecKux
ypaBHEHUH

OCHOBHBIE METO/IbI PEIICHHUS CUCTEM U
100 COBOKYITHOCTEH Jlorapu(pMUIECKUX
YpaBHEHUU

[IpumeHeHne CUCTEM K PELIEHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 u3

101 pa3IMyYHbIX 00JacTel HayKu U pealbHON
KU3HU, UHTEPIPETALUS OJyUYEHHBIX
pe3yJIbTaTOB

102 HpI/IMeHCHHe CHUCTCM K PCUICHUIO

MaTEMAaTHYCCKHUX 3aJa4 U 3a1a4 U3




pa3auyYHbIX 00JacTel HAyKu U pealbHON
YKU3HM, HHTEPIIPETALUS OJTyYEHHBIX
pe3yJIbTaToOB

103

[IpuMeHeHrEe HEPABEHCTB K PEILICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3aJ1a4 U3
pa3nuyYHbIX 00JacTel HayKU U pealbHON
YKU3HM, HHTEPIIPETALUS TOJTyYEHHBIX
pe3yJIbTaToOB

104

Konrtponsnas padora: "Cucremsl
palnoOHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
ypaBHEeHUI"

105

PammonansHbIe YpaBHCHHUA C ITapaMETpaMu

106

PanmonansHbIe HEpaBEHCTBA C
rnapameTpamu

107

PanyoHanpHbIE CUCTEMBI € TapaMETPAMU

108

WppanmonansHble ypaBHEHHUS,
HEpaBEeHCTBa C MapaMmeTpamMu

109

HppanmoHaibHbIe CUCTEMBI C
rapameTpamu

110

IToka3aTenbHbIE ypaBHEHUs, HEPABEHCTBA C
napameTpamu

111

[TokazarenabHbIE CUCTEMBI C ITApaMeTpaMu

112

Jlorapugmuueckue ypaBHEHHS,
HEPaBEHCTBA C TapaMeTpaMHu

113

Jlorapudmuueckue CUCTEMBI C
napameTpamMu

114

TpuronomeTpruyeckue ypaBHEHUs C




napameTpamMu

Tpuronomerpudeckrue HepaBeHCTBA C
napameTpamu

115

116 TpUroHOMETPUUYECKUE CUCTEMBI C
rapameTpamu

[TocTtpoenue u uccnenoBaHue
117 MAaTEMaTUYECKUX MOJEJIEN pealbHbIX
CUTYyalHi C MOMOIIBIO YPABHEHUH C

napameTpamMu

ITocTpoenue u uccinenoBanue
118 MaTeMaTHUYECKUX MOJEIIEH peabHbIX
CUTyAalUi C IOMOLIBIO CUCTEM YPABHEHUN

C ImapaMeTpamMu

ITocTpoenue u uccienoBanue
119 MaTeMaTHUYECKUX MOJEIIEH peanbHbIX
CUTYAalLUi C IIOMOLIBIO CUCTEM YPABHEHUN

C rmapaMeTpamMu

Kontposnbnas padoTta: "3agaum ¢

120 .
napameTpamu

121 [ToBTOpenue, 0600mEeHNE,

cucTeMarusauus 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 060061IeHNE,

cUcTeMaTu3auus 3HaHui: "YpaBHeHus"

[ToBTOpEeHue, 0600mIEHNE,
123 cucTeMaTu3alus 3HaHui: "YpaBHEHHUS.
Cucremsl ypaBHeHHI"

124 [ToBTOpenue, o6o0mEH e,

cucrtemaTtusanus 3Hanui: "HepaBencrtna"




[ToBTOpeHme, 06001IEeHNE,

125 1
cucteMaTtu3aius 3Hanuii: "HepaBencrna"

126 [ToBTOpEeHue, 060061IeHNE, I
cucremarusanys 3Hanui: "Hepasencraa"
[ToBTOpenue, o600mEeHNE,

127 cucrtemaTtusanus 3Hanuii: "IIpousBoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpenue, 06001EeHNE,

128 cucremarusauus 3HaHui: "[IpousBogHas u 1
e€ npumMeHeHue"
[ToBTOpeHue, 06001IeHNE,

129 cucremarusauus 3HaHui: "lIponsBogHas u 1
e€ npumeHeHue"
[ToBTOpEeHME, 0000IIEHNE,

130 cucTeMarusauus 3HaHui: "HMHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHue, 0600IIEHNE, |
cucrtemaTusanus 3HaHui: "OyHkuun"

132 [ToBTOpeHme, 06001IEeHNE, 1
cucreMaTtu3aius 3Hanuii: "OyHkuun"

133 [ToBTOpenue, 06061IeHNE, I
cucTeMaTtu3anus 3Hanuii: "Oynkuun"

134 HroroBas koHTpoapHas paboTa 1 1

135 Htoroas KOHTpOJbHASA paboTa 1 1

136 [ToBTOpeHue, o600IIEeHNE, |
cHUCTeMaTH3alys 3HaHUI

OBIIEE KOJIMYECTBO YACOB 110 136 10

[NPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETHU

HUHTEPHET
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