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HOACHUTEJBHASA 3AIIMCKA

VY4eOHbIi Kypc «Anredpa U Hayajla MAaTEMaTUYECKOTO aHAJIM3a» SABIIAECTCS OJHUM U3
HambOoJee 3HAYMMBIX B MPOTrpamMMe CpPedHero oO0IIero oOpa3oBaHusi, MOCKOIBKY, C OJHOU
CTOPOHBI, OH 00ECHEYMBAET MHCTPYMEHTAIbHYIO 0a3y I HM3y4YEHUS BCEX ECTECTBEHHO-
Hay4YHBIX KYPCOB, a C Ipyroll CTOPOHBI, (POPMHUPYET JIOTUUECKOE U aOCTPAKTHOE MBIILICHUE
oOyJaroluxcsi Ha ypoBHE, HEOOXOAUMOM JUIsl OCBOCHUsI MH(POPMATUKH, OOIIECTBO3HAHUS,
UCTOPUM, CJIOBECHOCTH M JPYTHX JUCHMIUIMH. B pamkax paHHoOro ydeGHOro Kypca
oOy4JaronIuecs: OBJIAJIEBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOM HAayKH, KOTOpas
bopMyIUpyeT CBOM AOCTKEHUS B MaTeMaTHdeckou popme.

VY4eOHbIi Kypc anreOpbl U Hauaja MaTEMaTHUECKOIrO aHaju3a 3aKjia/ibIBae€T OCHOBY JJIf
YCIIEITHOTO OBJAJEHUS 3aKOHAMU (U3UKH, XMUMHUH, OMOJIOrMM, NOHHMAaHHUS OCHOBHBIX
TEHJECHUUN Pa3BUTHS SKOHOMUKHU M OOLIECTBEHHOMW KWU3HH, MO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO MCIOJb30BaTh UX IS
JanbHeIero o0pa3oBaHUs W B IOBCEJIHEBHOW XU3HM. B TO e BpeMs OBjIajcHHE
aOCTpakTHBIMU M JIOTUYECKHM CTPOTMMM KOHCTPYKIMSMHU anreOpbl U MaTEeMaTHYECKOIrO
aHaJlu3a pa3BUBAET YMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD,
JOKa3bIBATh YTBEPKACHHSI C IOMOIIBIO MHAYKIMU U PACCYXKAATh I€TyKTUBHO, UCIIOJIb30BATh
000011IeHNE U KOHKPETU3alUI0, a0CTparupoBaHUe W aHAJIOTHI0, POPMUPYET KPEaTUBHOE U
KPUTHUYECKOE MBIIIJICHUE.

B xone u3ydenus yueOHOro Kypca «Anredpa M Hayajsa MaTeMaTHYECKOIO aHaIM3a»
oOyuJaroluecs: MoJIy4aloT HOBBIM ONBIT PEUICHMs] MPUKIATHBIX 3a/1ad, CaMOCTOSITEIbHOTO
MOCTPOEHUSI MaTEMAaTUYECKUX MOJEJIE pealbHbIX CUTYallMil, HHTEPIPETALlMN MOJy4YE€HHbIX
pELIeHM, 3HAKOMSITCSL C IPUMEPAMU MATEMATHUYECKUX 3aKOHOMEPHOCTEW B IPHUPOJIE, HAyKe
Y UCKYCCTBE, C BBIIAIOIIMMUCSA MaTEMaTHYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbIil Kypc 00JjanaeT 3HAUUTEIbHBIM BOCIMTATEIbHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcsl Kak 4yepe3 y4ueOHbI mMaTepuall, ClOCOOCTBYIOMINI (POPMUPOBAHUIO HAYUYHOIO
MHUpPOBO33pEHHUs, TaK M 4Yepe3 cHeuupuky y4eOHOW [JeATEeTbHOCTH, TpeOyromiei
MIPOJOJDKATENPHON KOHLEHTPAaUUMM BHUMAHUS, CAMOCTOSITENBHOCTH, AKKYpaTHOCTH U
OTBETCTBEHHOCTH 32 MOJyYE€HHBIN pPe3yJIbTar.

B ocHoBe mMeronuku oOy4yeHus anreOpe ¥ HayalaM MaTEMaTHUYECKOTO aHaIM3a JIEKHUT
NEeSATEIbHOCTHBIN MPUHIIUI 00yYEHUSI.

B crpykrype yudeOHOro kypca «AnreOpa W Hadajga MaTEMaTHYECKOTO aHAIM3a»
BBIJICJIEHBl CJIEAYIOLINE COAEPKATEIbHO-METOJANYECKAE JIMHUU: «YHHCIIa U BBIYMCICHHS,
«Dynkmuun u rpadukn», «YpaBHEHHS W HepaBeHCTBa», «Hawama wmaTeMaTH4ecKOro
aHanu3a», «MHoO)ecTBa U JIOruKa». Bce OCHOBHBIE COIEPIKATEIBHO-METOIUYECKUE JTMHUU
U3y4daroTcs Ha NPOTSHKEHUM JIBYX JIET OOyUEHUsl Ha YPOBHE CPEIHEro 0o0IIero oopazoBaHus,
€CTECTBEHHO [JONOJIHAS JpYyr Jpyra M IIOCTENEHHO HACBHINASICh HOBBIMH TEMaMU H
pa3nenaMu. JlaHHBIM yueOHBIA KypC SBISIETCS MHTETPATUBHBIM, IMOCKOJBKY OOBEAUHSIET B
cebe coaepkaHHEe HECKOJbKMX MaTeMaTHYeCKHX TUCIUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHSI, MATEMAaTUYECKUI aHAJIU3, TEOPHUs MHOXKECTB, MaTeMaTH4ECKasl JIOTHKA U
apyrue. Ilo Mepe Toro kak oOyuaromuecs OBJaAeBalOT Bc€ 0Oosiee  IIUPOKUM



MaTEeMaTHYECKUM arnapaTroM, y HUX MOCIEA0BaTEeIbHO (POPMHUPYETCS U COBEPLICHCTBYETCS
YMEHHE CTPOUTb MATEMAaTUYECKYI0 MOJENb PEAJbHOM CHUTyalllH, NPUMEHATH 3HAHMA,
NOJIyYCHHBIE TMPU M3YYEHUH Y4yeOHOro Kypca, Ui PpEIICHUS CaMOCTOATEIbHO
c(hOopMyIUPOBAHHONW MAaTEeMaTUYECKOMN 3aJlayH, a 3aTEM UHTEPIPETUPOBATH CBOU OTBET.

ConepxarenpHO-MeTOAMYECKass JIMHUA «YuWciia ¢ BBIYMCICHHS»  3aBEpIIACT
(dbopMHpOBaHNE HABBHIKOB HCIOJIb30BAHUSA JIEHCTBUTENBHBIX YHCEN, KOTOPOE OBUIO HAYaToO Ha
YpOBHE OCHOBHOTO 001iero obpazoBanusi. Ha ypoBHe cpemHero oOuiero o0pa3oBaHUs
oco0oe BHHUMaHME YJesieTcs (POPMHUPOBAHUIO HABBIKOB PpallMOHAIBHBIX BBIYUCICHUMH,
BKJIIOYAIOMIMX B ce0s MCIOJIb30BAHUE PA3UYHBIX (OPM 3allMCHU YHUCIIA, YMEHUE JenaTh
MPUKUJKY, BBIIOJHATh NPHUOIMKEHHBIE BBIYMCICHUS, OLICHUBATh YHUCIIOBBIE BBIPAKEHUA,
paboTath C MAaTeMaTUYECKUMU KOHCTaHTaMHU. 3HAKOMbIE OOYyYarollMMCS MHOXECTBA
HAaTypaJIbHBIX, LEJIbIX, PALIUOHAIBHBIX U ACHCTBUTEIBHBIX YUCEI JONOIHAIOTCI MHOKECTBOM
KOMIUIEKCHBIX 4MCel. B KaXa0M U3 dTUX MHOYKECTB PAaCCMAaTpPUBAIOTCS CBOMCTBEHHBIE €My
cnequpUUecKre 3aladyd U OIEpaluy: JCJICHHE HaleNo, ONEPUPOBAHHE OCTAaTKaMU Ha
MHOXKECTBE LEJIBIX YHUCEJ, O0COObIE CBOICTBA PALMOHAJIBHBIX W MPPALMOHANBHBIX YHCET,
apu(pMeTUYECKHUEe OINepalnuy, a TaKXKe HW3BJICUYCHHE KOPHS HaTypalbHOW CTENEHU Ha
MHOXKECTBE KOMIUIEKCHBIX YHCEJ. biaromaps IocienoBaTelIbHOMY pacCLIMPEHUI0 Kpyra
UCIIOJB3YEMBIX YHCEI U 3HAKOMCTBY C BO3MOXHOCTSMM HUX IIPUMEHEHUS MUl PELICHUS
paznuyHbIX 337a4 (GOPMHUPYETCS MPEACTABICHUE O €IMHCTBE MAaTEMATUKU KaK HAyKd U €€
poJIi B TMOCTPOCHUHM MOJENEH pPEeabHOTO MHpA, IIUPOKO HCHONB3YIOTCA 0000IIeHHEe U
KOHKpETHU3aLus.

JIuaust «YpaBHEHHUS U HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKEHUH BCero oOydeHus Ha
YpOBHE cpeaHero obimero oOpa3oBaHHs, IOCKOJIbKY B KaxaoM paszzaene I[Iporpammbl
MPEAYCMOTPEHO pEUIeHHWE COOTBETCTBYIOIIMX 3adady. B pesynbrare oOydaroniyecs
OBJAJECBAIOT PA3JMYHBIMM METOJAMM PELICHHS PAlMOHAIBHBIX, HPPALIHOHAIBHBIX,
MOKa3aTeIbHbIX, JOTAPU(PMHUUECKUX M TPUTOHOMETPUUECKMX YpaBHEHUN, HEPaBEHCTB U
CUCTEM, a TaKXKe 3azad, coiepkammx mapaMerpbl. [losydeHHbIE YMEHMSA IIMPOKO
UCIIOJIB3YIOTCS MPU MCCIEIOBAHMU (PYHKIUNA C TOMOIIBIO MPOU3BOAHOM, MPU pEUICHUU
NPUKIAAHBIX 3a/Jad U 337a4 Ha HAXOXKJIEHUE HauOONBIIMX W HAMMEHBIIMX 3HAYCHHI
¢dbynkuuu. JlaHHas conep)kaTesibHas TMHUS BKIIOYAeT B ce0s Takxke (OpMUPOBAHUE YMEHUIM
BBITMIOJHATH pacuéThl o (GopMysiaM, npeoOpa3oBaHUs pallOHATIbHBIX, UPPALMOHATIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKECHUHM, COACPKAIIMX CTENEHU U
norapuMbl. brarogaps u3ydeHuro aaredpanyeckoro marepuana MPOUCXOAUT JalibHEHIee
pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOIO MBIIUICHUS OO0ydaroumxcsi, (GOopMUPYIOTCS
HAaBbIKU JIETYKTHUBHBIX PacCyKICHHM, pabOoThl C CUMBOJBHBIMU (hOpMaMH, MpPeCTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHMOCTEH B BHJE PAaBEHCTB M HEpaBEHCTB. AnreOpa mpeajaraer
3¢ (deKTUBHBIE UHCTPYMEHTHI JIJISl PEIICHUSI MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1ad,
HaIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S13bIKA HAYKH.

ConepxxarenbHo-MeToudeckas JuHUus « DyHKIUHU U TpaUKu» TECHO MEPerieTaeTcs ¢
APYTUMU JIMHUSMH Y4eOHOTO Kypca, IIOCKOJBKY B KaKOM-TO CMbICie 3adaéT
MOCJIEIOBATENPHOCTh M3YYEHMsI Marepuana. lM3ydeHue CTeneHHOM, MNOKa3aTebHOM,
norapu(MUUECKO UM TPUTOHOMETPUYECKUX (PYHKIUH, HX CBOMCTB H TIpaduKOB,



UCIONIb30BaHue (YHKIMH JIsl pelIeHns 3aa4 U3 IPYruX y4eOHBIX NMPEAMETOB U pealbHOMN
KV3HU TECHO CBSI3aHO KaK C MaTeMaTHYECKMM aHAJIM30M, TaK U C PEIICHWEM YPABHEHHU U
HepaBeHCTB. [Ipu aToM Oosbllioe BHUMaHKE yaenseTcss GOPMUPOBAHUIO YMEHUSI BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEXIY pPa3IUYHbIMUA BEIMYUHAMH, HCCIIEIOBATH IOJTYYEHHBIC
byHKIUM, CTpOUTh UX Tpaduku. Marepuan 3TOW coAepKaTeNbHOM JMHUM HAlEJIeH Ha
pa3BUTHE YMEHHMHI U HABBIKOB, MIO3BOJISIOIIMX BBIPAKATh 3aBUCUMOCTH MEK1y BEIMYNHAMU B
pasimuHor  (opme: aHaTUTHYECKOM, rpaduueckoil u ciaoBecHou. Ero wusydenue
CIIOCOOCTBYET Pa3BUTHUIO AJITOPUTMUYECKOTO MBIILIIEHUS, CIOCOOHOCTH K OOOOIEHUIO U
KOHKPETHU3ALNH, UCIIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenpHass JmHHA  «Hadanma  MareMaTnyeckoro  aHaiu3a»  MO3BOJISIET
CYLIECTBEHHO PACIIUPUTH KPYT KaK MaTEMATUYECKUX, TaK Y MPUKIAJAHBIX 3a7a4, JOCTYITHBIX
oOydJaronumcsi, TaKk Kak y HHUX TMOSABISIETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOKHBIX
GyHKUIMA, ONpeNessTh UX HauOOJIbIIMEe W HAMMEHBIINE 3HAYCHUS, BBIUMCIATH IUIOMIAIU
buryp u O0O0BEMBI TeNl, HAaXOJUTh CKOPOCTH U YCKOpEHHUs IpoleccoB. JlaHHad
COZEepKATENIbHAS JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH TNOCTPOCHHSI MAaTEMAaTHYECKUX
MOJIEJIEN PEaJbHBIX CUTYaAllUi, TO3BOJIIET HAXOAUTh HAWITy4IlIee PEIICHUE B NPUKIAIHBIX, B
TOM  YHCJIE€  COLMAIBHO-DKOHOMHMYECKHX,  3aJadaX. J3HAKOMCTBO C  OCHOBaMH
MaTEMaTHYECKOr0  aHallM3a CHOCOOCTBYET pa3BUTHUIO  aOCTPaKTHOTO, (popmalibHO-
JIOTUYECKOTO W KPEaTUBHOTO MbBIIUIEHUS, (POPMHUPOBAHUIO YMEHUM paCIO3HABATh
MPOSIBJIICHUS 3aKOHOB MAaT€MAaTUKHU B HayKe, TEXHUKE U UcKyccTBe. OOyyaroumecs y3HaroT O
BBIJIAIONIUXCS PE3YNIbTAaTaX, MOJYYEHHBIX B XO/I€ Pa3BUTHSI MaTEMaTUKH KaK HayKH, U 00 UX
aBTOpAXx.

CopepxarenpHo-MeTOIMYECKass JIMHUSA «MHOXeCTBa W JIOTMKa» BKIIOYaeT B cels
AJIEMEHTBl TEOPUH MHOXECTB W MATEMATHYECKOW JIOTMKHU. TEOpETUKO-MHOKECTBEHHBIE
MPEACTABICHNS IPOHU3BIBAIOT BECh KYypC IIKOJIbHON MaTEMaTUKHU U Mpe/jiararoT Hauoosee
YHUBEPCAIBHBINA S3bIK, OOBEAMHSIONINNA BCE pa3/iesibl MATEMATUKU U €€ MPUIIOKEHUN, OHU
CBS3BIBAIOT Pa3HbIE MATEMAaTUYECKUE IUCLMIUIMHBI U MX IPUIIOKEHUS B €IUHOE LEJOE.
[ToaTOMY Ba’KHO 1aTh BO3MOXKHOCTh 00YYarOIEMyCsl TOHUMATh TEOPETUKO-MHOKECTBEHHbBIN
A3bIK COBPEMEHHOW MAaTE€MaTHUKH W MCIIOJIb30BATh €r0 [JIsl BBIPAKEHUS CBOUX MBICIIEH.
JIpyruM BaXKHBIM IPU3HAKOM MAaT€MaTHUKH KaK HayKW CJIEAYET MPU3HATh CBOWCTBEHHYIO €M
CTPOTOCTh OOOCHOBAaHMW M  CJIEJJOBAHHE OMNpPENCIEHHBIM IpaBWIaM  MOCTPOEHUS
J0Ka3aTeNbCTB. 3HAKOMCTBO C DJJIEMEHTAMH MAaTE€MaTH4YEeCKOW JIOTMKH CIIOCOOCTBYET
Pa3BUTHIO JIOTHYECKOTO MBIIIJIEHUS OOyYarolIuxcs, IMO3BOJSET MM CTPOUTh CBOH
pacCyKJIeHUsT Ha OCHOBE JIOTMYECKHX TMpaBwi, (OpMUPYET HABBIKM KPUTUYECKOTO
MBIIUICHUS.

B yuebHOM Kypce «AnreOpa M Hayaja MAaTeMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
OCHOBBI ~MAaTEMAaTUYECKOTO MOJIECIMPOBAHUS, KOTOpbIE MPHU3BAaHBI CIOCOOCTBOBATH
(OpMHUPOBAHHIO HABBIKOB MOCTPOEHHUS MOJENEH peabHbIX CUTYallUid, UCCIEIOBAHUS ITHX
MojieJiell ¢ TOMOIIBIO amnmapara ajareOpbl U MaTeMAaTHUYeCKOro aHalinu3a, WUHTEpIpeTaluu
ITIOJyYEHHBIX PEe3yJbTaToB. Takue 3a1aHus BIUIETEHBI B KAXKIABIM U3 Pa3IeioB IPOIPAMMEBI,
MOCKOJIBKY BECh Marepual y4eOHOro Kypca IIHMPOKO HCIHOJB3YeTCs [UIsl pelleHus
OpUKJIAAHBIX 3afad. [lpu pemieHMM peanbHBIX MPAKTUYECKUX 3ajad  o0ydaromuecs



pa3BUBAIOT HAOIOATENbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
MCIOJIb30BaTh aHAJOTHI0, 0000IIaTh M KOHKPETU3UPOBATH IpobiieMy. JlesTenbHOCTh MO
(GhOpMUPOBAHHIO HABBIKOB PEIICHUS MPUKIATHBIX 331a4 OPraHU3yeTCs B MPOIECCe H3yUeHUS
BCEX TeM yueOHOro Kypca «Anrebpa 1 Hayaia MaTeMaTHUECKOTO aHAIIA3ay.

Ha wusyuenme yudeGHOro kypca «AnreOpa ¥ Hayala MaTeMaTHUYECKOTO aHaIH3a»
oTBoauTCcs 272 4daca: B 10 kmacce — 136 gacoB (4 yaca B Henenmo), B 11 kimacce — 136 gacoB
(4 yaca B HEJIEIIIO).

COIEPXAHUE OBYUYEHUA
10 KITACC

Yucia v BIYUCICHUSA

Panmonansupie  uyncina. OOBIKHOBEHHBIE M JECATUYHBIC JPOOH, TIPOICHTHI,
OeckoHeUHbIe Tieproauyeckue apodu. [lpumeneHnue apoOeil W MPOIEHTOB MJisi PEIICHUS
MPUKJIAAHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HU.

JleiicTBUTENbHBIE UKca. PallioHaIbHbIe M MPpaLMOHAIbHBIE Ynicha. ApupMeTUIecKHe
omnepaunu ¢ ACUCTBUTEIIBHBIMU YUCIaMU. MOTyIb TI€MCTBUTEIBHOTO YKCIa U €r0 CBOMCTBA.
[Tpubnu>k€HHBIE BBIYUCICHUS, MpPaBUJIa OKPYIJICHHS, MPUKHUAKA M OIEHKAa pe3yibTaTa
BBIYMCIICHUU.

Crenenp ¢ neiasIM 1okazareneM. buHoMm Hrprorona. Mcnomp3oBaHue mOmXOIsIIei
dbopMbl  3amKMcH  ACHCTBUTENBHBIX YHWCEN JUIs pEIICHUS MPaKTUYECKUX 3adad M
MPEJICTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €T0 CBOMCTBA.

CreneHb C pallMOHAIBHBIM MOKa3aTeJIeM M €€ CBOWCTBA, CTENEHb C JIEUCTBUTEIbHBIM
ITOKA3aTEIIEM.

Jlorapugm uucna. CoiicTBa norapudma. /lecaTnunpie U HaTypaJbHbIE JOTapU(PMBI.

Cunyc, KOCUHYC, TAHT'€HC, KOTAHT'€HC YHUCIIOBOTO apTyMEHTa. APKCUHYC, apKKOCUHYC 1
APKTAaHT'E€HC YHUCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa W TOXJIECTBEHHBIE IpeoOpa3oBaHUs. YPpaBHEHHUE, KOPEHb YpPaBHEHUSI.
PaBHOCWIIBHBIEC YpaBHEHUS M YPABHEHUA-CIIEACTBHS. HepaBeHCTBO, pelieHre HEPaBEHCTBA.

OcCHOBHBIE METONBI PEIICHUS] IICJIBIX H JPOOHO-PAIMOHAIBHBIX YPAaBHCHHH W
HEPaBEHCTB. MHOTOYICHBI OT OJHOW MEPEMEHHOM. JleJeHrne MHOro4YJIeHa Ha MHOTOYJIEH C
octatkoM. Teopema bezy. MHorousnens! ¢ uensiMu ko3gdunrentamu. Teopema Buera.

[TpeobpazoBanus YMCIOBBIX BBIPAXKEHUM, COACPIKAIINX CTETICHU U KOPHHU.

HNppaunonaneupie ypaBHeHHs. (OCHOBHBIE METOABI PELIEHUS HUPPALHOHAIBHBIX
YpaBHEHUM.

[TokazarenbHbie ypaBHeHUSI. OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX YPABHEHUH.

[IpeoOpazoBaHue BbIpaXeHU, COAEPKALTUX JIOTapU(MBbI.

Jlorapupmuueckue ypaBHeHUA. OCHOBHbIE METOJAbl PEIICHHS JIOTapUPMUYECKUX
YpaBHEHUM.



OcHoBHble TpuroHomerpuueckue QGopmynsl. [IpeobpazoBanue TPUTOHOMETPUUECKUX
BBIpaXEHNU. Perienne TpuroHOMEeTpUIECKUX YPaBHEHUN.

Pemrenne cucreM nuMHENMHBIX ypaBHEHHMH. MarTpuia CUCTEMbBI JIMHEWMHBIX YPABHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUI CMBICT M CBOMCTBA, BBIYMCIIEHUE €O
3HAQ4YEHUS, NPUMEHECHHUE ONPEACIIUTEN JUIsl PELICHHUS CHUCTEMBl JIMHEWHBIX YPAaBHEHUMU.
Pemenne nmpuknagHeix 3a7a4 ¢ NOMONIBIO CHUCTEMBI JINHEWHBIX ypaBHEeHHU. VccnenoBanne
OCTPOCHHOW MOJIENU C MTIOMOIIBIO MaTPHI] U ONIPEETUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEN peaIbHON CUTyallud C IOMOIIbIO YPAaBHEHUN U
HEpaBeHCTB. [[puMeHeHNE ypaBHEHHI U HEPABEHCTB K PEIICHUI0 MAaT€MaTUYECKHUX 3a7ad U
3a]1a4 U3 pa3IUYHbIX 00JacTe HAyKU U peaNbHOMN KU3HH.

DOyHKUMU U TpaGuKH

OyHKIMs, crocoObl 3ananus QyHkiuu. B3aumuo oOpatabie Gynkiuu. Kommnosuius
bynkuwmii. ['padux byHkuum. DneMeHTapHbie mpeodpa3oBanus rpadukoB GyHKIIHMMA.

OOmactp ompeneneHuss M MHOXECTBO 3HaueHW ¢yHkumu. Hymm ¢QyHKumm.
[TpomexyTku 3HakomocTostHCTBA. UEtHbie u  Heu€THble ¢GyHkuuu. [lepuoanueckue
¢dbyukiuu. [IpoMexxyTKu MOHOTOHHOCTH (PYyHKIMH. MakCHUMyMbl 1 MHUHUMYMBI (DYHKIIUH.
HauGounbiiee n HauMeHbliee 3HaueHus1 QYHKIIMHM HAa POMEXKYTKE.

Jluneitnasi, KkBajpaTUyHass W JAPOOHO-TUHENHas  QyHKIUU.  DJIeMeHTapHOe
HCCJIEIOBAHKE U ITOCTPOEHUE UX IPaUKOB.

CrenenHas (yHKIMS C HaTypaJbHBIM U IIeJbIM TOKa3aTeneM. E€ cBoiicTBa u rpaduxk.
CaoiicTBa u rpaduik KOpHS N-0i CcTEneHu Kak (PYHKIMU 0OpaTHON CTENEHU C HATypaJbHBIM
II0KA3aTEJIEM.

[TokazatenbHass wu Jjorapudmuyeckas GyHKIMM, UX CBOMCTBA U  TrpaduKH.
Hcnonb3zoBanue rpadgukoB GyHKIMMA 715 pelIEHUs] ypaBHEHUH.

TpuroHomerpuyeckass OKPY>KHOCTb, ONpPEIEIECHUE TPUTOHOMETPUYECKUX (YHKIIMMA
YUCIJIOBOTO apryMEHTA.

OYHKIIMOHAIBHBIE 3aBUCHUMOCTH B pEAIbHBIX TIpolleccax W sBICHHUSX. [ paduku
pEabHBIX 3aBUCUMOCTEM.

Hayaja MmaTeMaTH4ecKOro aHajamnsa

ITocaenoBaTenbHOCTH, CIIOCOOBI 3aJlaHus MOCJe0BaTEeIbHOCTEH. Meton
MAaTEMATUYECKOM HHAYKIUU. MOHOTOHHBIE W OIPAHWYEHHBIE I10CJIEIOBATEIBHOCTH.
Hcropust BOBHUKHOBEHHSI MATEMATHYECKOTO aHAIM3a KaK aHaJIn3a 0ECKOHEUHO MaJIbIX.

Apudmernueckass u reomeTpuueckas nporpeccud. beckoHeuHOo — yObIBaroIas
reomerpuyeckass mporpeccus. Cymma OecKOHEYHO yOBbIBaIOIIEH T'eOMETpUUYECKON
nporpeccur. JIMHEMHBIM W DKCIOHEHIMaJIbHbIM pocT. Yucno e. DopMmyna CIOXKHBIX
IPOLEHTOB. lcnosb30BaHWE NPOTPECCHUU Il PELICHMsS pPEalbHbIX 3a1ad IPUKIATHOTO
Xapaxkrepa.

HenpepoiBable ¢GyHKIMM W UX cBoMcTBA. Touku paspbiBa. ACUMOTOTHI TpadUKOB
¢dbynkumii. CBoiicTBa PyHKIIMN HEMPEPBHIBHBIX HAa OTpe3Ke. MeTo/l MHTEPBAJIOB ISl PEILICHMUS
HepaBeHCTB. [IpuMeHeHne CBOMCTB HEMPEPBIBHBIX (YHKIIUH JIJIsl peIIeHHs 3a/1a4.

[lepBass u BTOpas mnpousBoaHble (yHKUMU. OrnpenencHue, T€OMETPUUYECKUN U
(u3MYeCcKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeNbHOU K TpaduKy pyHKIUU.



[IpousBogubie snemeHTapHbIX GyHKIUA. [Ipom3BoaHas CyMMbl, NpPOU3BEICHUS,
YACTHOTO M KOMITO3ULIUU (QYHKITHIA.

MHoKecTBa M JIOTHKA

MHOXeCTBO, Omepallid HaJ MHOXECTBAaMH M MX CBOMCTBa. Jlmarpammel Oiliepa—
Benna. IlpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO anmapara JUisi ONMCAHUs pPeajlbHbIX
IIPOLIECCOB U ABJICHUM, TPU PEIIEHUU 33]1a4 U3 APYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOWCTBO  MAaT€MaTH4eCcKOro oOOBEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCWIIBHBIE YPABHEHHSI.

11 KITACC

Yuciia u BBIYMCTICHUS

Harypaneubie m nenbpie uucna. llpumeHeHHe NpPU3HAKOB OEITUMOCTH LEJBIX YHCEIL,
HanOonbIui oommilt aenmutens (nanee — HOJI) m HamMeHbIee oOlee kpaTHoe (nanee —
HOK), octaTkoB o mojy:nto, anroputMa EBkina a1 penieHus 3aa4 B eJIbIX YUCIax.

KoMmmiekcHble uncna. AnreOpanueckas W TpUTOHOMETpUYecKas (OpMbI 3amlucu
KOMIUIEKCHOIO  4Hucla. ApU(PMETUYECKHE ONepalud ¢ KOMIUIEKCHBIMU  YHCIIAMHU.
N3o0pakeHre KOMIUIEKCHBIX YHCENl Ha KOOpAWMHATHOM miockoctH. Popmyna Myaspa.
KopHu N-oif cTeneHW M3 KOMIUIEKCHOrO uucia. IIpuMeHeHne KOMIUIEKCHBIX YHCEN IS
penieHus: (pU3NYECKUX U FeOMETPUUECKUX 3a/1a4.

YpaBHeHMs U HEPABEHCTBA

CucrteMa M COBOKYITHOCTh YPAaBHEHUW M HEPABEHCTB. PaBHOCUIIBHBIE CHCTEMBI M
CUCTEMBI-CIIEACTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUYECKHX YPaBHEHUW C MOMOIILI0 TPUTOHOMETPUYECKOM
OKPYXXHOCTH. PellieHne TpuroHoMeTpuIEeCKMX HEPABEHCTB.

OcCHOBHBIE METO/IbI pEIIEHUS TOKA3ATENbHBIX U JOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METOJIBI PELIEHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOABl  PEIICHHS CHCTEM W  COBOKYIHOCTEM  paluOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTEeIbHBIX U JOTapU(MUYECKUX YPABHEHHM.

VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITApAMETPaMHU.

[IpuMeHeHre ypaBHEHU, CUCTEM U HEPABEHCTB K PEUICHUI0 MaTeMaTUUYECKUX 3a/1a4 U
3a/lady U3 pa3IMYHbIX 00JIaCTe HAyKW M pPEaIbHOM >KW3HHM, MHTEPHpPETalus MOJyYeHHBIX
pe3yJIbTaToB.

DYyHKIUHN U TPAPUKHU

I'padux komno3unmu ¢pynkuuid. ['eomerpuyeckrue 00pas3pl ypaBHEHU U HEPABEHCTB Ha
KOOPAMHATHOU IJIIOCKOCTH.

Tpuronomerpuyeckue PyHKIIUU, UX CBOMCTBA U IPpaUKH.

['padmyeckue MeTonbl pelICHUS YpaBHEHHMI M HEPAaBEHCTB. | 'paduueckue MeTOJbl
peleHns 3a1a4 ¢ napameTpamu.

Hcnons3zoBanue rpadukoB QyHKIMI sl UCCIEA0BAHUS MPOLIECCOB M 3aBUCUMOCTEH,
KOTOpbIE BO3HUKAIOT NP PEUICHUH 3aJady U3 APYTHX Y4eOHBIX MPEAMETOB M peaTbHOU
AKU3HH.



Hayaja MaTeMaTH4eCKOro aHaIM3a

[IpumeneHnne mNPOU3BOAHON K MCCIEAOBAHUIO (YHKUMHA Ha MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxneHue HauOONbIIEr0 M HAUMEHBIIET0 3HAYEHUH HENpepbIBHOU
(GYHKIIUM Ha OTpE3KeE.

IIprMmenenrne npon3BOAHOM Uil HAXOXKIACHUS HAWIY4YLIEro PEIICHUS B INPUKIAJTHBIX
3ajjayax, JJis OINpeNeIeHNusl CKOPOCTU M YCKOpPEHMsI Ipolecca, 3aJJaHHOTO (GopMysoN Win
rpauKoOM.

[IepBooOpa3Has, OCHOBHOE CBOMCTBO IepBO0Opa3HbIX. [lepBo0Opa3HbIe IeMEHTapHBIX
¢ynkuuii. [IpaBuia HaxoXAEHUS IEPBOOOPA3HBIX.

WNHurterpan. ['eomerpuyeckui CMBICT HMHTErpajna. BeluuciaeHne onpeacnéHHoro
uHTerpana no gpopmyne Herotona-Jleiionuna.

[IpumeneHne uHTErpaja JUisl HaXOXKJIEHUS IUIOIIAJEeH IUIOCKUX (uryp u o0bEMOB
r€OMETPUYECKUX TEIl.

[Tprmepsnl pereHun i pepeHInanbHbIX YPaBHEHHM. MaremaTtuueckoe
MOJEJIMPOBAHUE PEATIBHBIX MPOIIECCOB C MOMOIIBIO AU((hepeHInaTbHbIX YPaBHEHUH.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YT JIYBJIEHHBIN
YPOBEHDb) HA YPOBHE CPE/JHEI'O OBHIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAKAAHCKON TMO3UIMK OOyYaromerocs Kak aKTUBHOTO W
OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA, IPEICTABIICHNE O MATEMAaTHYECKUX OCHOBAX
(OYHKIITMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM, MPOIEAYpP TPa)KJaHCKOTO OO0IecTBa
(BBIOOpBI, OMPOCKHI U APYroe), yMEHUE B3aMMOJCHCTBOBATh C COLMAIIBHBIMU UHCTUTYTaMU B
COOTBETCTBHUH C X (QYHKIMSIMU U HA3HAYECHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPaskIaHCKOU UIEHTUYHOCTH, YBAKEHUS K MPOIILIOMY
W HACTOSIIEMY POCCHMCKOM MAaTE€MaTUKH, LEHHOCTHOE OTHOIIEHHWE K JOCTHXKECHUSAM
POCCUUCKUX MAaTEMaTHUKOB U POCCUMCKOW MAaTEMaTHUYECKOM IIKOJIbI, MCIOJB30BAHUE ITUX
JOCTIDKEHUN B IPYTUX HAyKaX, TEXHOJOTHUAX, Chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME JYXOBHBIX IIEHHOCTEM pOCCHMCKOro Hapoja, CcPOopMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMS, OTHUYECKOIO TOBEJACHHMS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHHUEM JIOCTMKEHUM HAYKU U AEATEIbHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOI'O BKJIA/1a B
MIOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

AOCTETUYECKOE  OTHOIIEHHWE K MHUPY, BKIKOYAas OCTETUKY MAaTEMaTHUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, pEIICHUH, pacCyXJCHUH, BOCHPUUMYUBOCTD K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA;



5) pu3uyecKoro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSITh MaTeMaTHYEeCKHUE 3HAHUS B HWHTEpecax
310pOBOro 1 0e30MmacHoro oopas3a *U3HHU, OTBETCTBEHHOE OTHOILIEHHUE K CBOEMY 37I0POBBIO
(3mopoBoe mHTaHWE, COAJAHCUPOBAHHBIA PEXHUM 3aHATUA U OTIbIXa, pEryJsipHas
¢bu3uYecKas aKTHBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHHWE MPHU 3AHITHSIX CIOPTHUBHO-
03JI0pPOBUTENHHOU €SI TENHHOCTHIO;

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAaHHWE ILIEHHOCTU TPYIOIIOOMS, UHTEpPEC K pa3IMYHbIM
chepam mnpodecCHOHANBHONW  JIESATENIbHOCTH, CBSI3aHHBIM € MaTeMaTUKOW u  eé
MPWIOKEHUSIMHA, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymiedr mnpodeccun u
peanu30oBbBIBaTh COOCTBEHHBIE JKU3HEHHBIC TIUIAHBI, TOTOBHOCTb M CIIOCOOHOCTh K
MaTeMaTUYeCKOMy OOpa30BaHUI0O M CaMOOOPa30BaHMIO Ha MPOTSKEHUU BCEH KU3HH,
FOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHHM MPAKTUYECKUX 3a7a4 MaTEeMaTHYECKOMN
HaIpaBJICHHOCTH;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh JKOJOTUUECKON KYJIbTYphl, MOHUMAHUE BIUSHUS COLUAIBHO-
SKOHOMHMYECKHX MPOLECCOB HA COCTOSHUE MPUPOJHOW U COLMAIBHON Cpellbl, OCO3HAHUE
IJI00aJbHOTO  XapakTepa JKOJOTMYECKUX MpoOJieM, OpUEHTalus Ha TPUMEHEHUE
MaTeMaTUYECKUX 3HAHUM ISl peIIeHWs 3aja4 B O00JIACTHM OKPYXKAlolel Cpelibl,
IJIJAHUPOBAHUE TIOCTYNKOB M OIIEHKHM WX BO3MOXKHBIX TOCJEICTBUU [JI1 OKPYXKaIOIIeH
cpensl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAYKH M OOIIECTBEHHOW NPAKTHUKH, MOHUMAHHUE MAaTEeMaTUYEeCKOM HAayKu Kak
chepbl YeIOBEYECKON JEATEIbHOCTH, JTANoOB €€ Pa3BUTUS U 3HAYMMOCTU Ui Pa3BUTHUS
[MBWIM3AIMHN, OBJIAJICHUE SI3bIKOM MATEMAaTHUKH W MaTeMaTH4YeCKOM KyJIbTYpol Kak
CPEACTBOM IO3HAHUSI MHPA, TOTOBHOCTh OCYIIECTBISATh MPOECKTHYIO M HCCIIEIOBATEIIbCKYIO
NeATEeIbHOCTh UHANBUYaILHO U B TPYIITIC.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3oBble 1ornueckue AeMcTBU:

BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKU MATEMATHYECKUX OOBEKTOB,
MOHATUM, OTHOLICHUM MEXIy TMOHATUAMH, (OPMYJIHPOBATH OMNPEACIICHUS TOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MpPHU3HAK KJacCU(UKAIMKA, OCHOBAaHUS Jig OOOOIECHUS U
CpPaBHEHMS, KpUTEPUHU MTPOBOJUMOIO aHAIIN3A;

BOCIIPUHUMATh, (DOPMYIUPOBATh U MPEOOPA30BLIBATH CYXKICHUS: yYTBEPAUTEIbHBIC U
OTpHUIIATENbHBIE, €IMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

BBISIBJISITh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MTPOTUBOpEUHs B (pakTax,
JAHHBIX, HAONIOACHUSAX U YTBEPXKICHUSX, Npeajaratb KpUTEpUU JUIsl BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUH;



JienaTh BBIBOJIBI C MCIOJIb30BAHHEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U WUHIYKTHUBHBIX
YMO3AKJIKOUCHUH, YMO3AKIIFOUEHHUM 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JOKA3aTEILCTBA MATEMATUUECKUX YTBEPKACHUH (IIpsiMbIe
U OT NPOTUBHOIO), BBICTPAUBATh apTyMEHTAIIMIO, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIC CY>K/ICHUS U BHIBOJIBL;

BBIOMPATh CHOCOO pemieHusl ydeOHOW 3amayn (CpaBHMBATh HECKOJIBKO BapHaHTOB
penieHus, BbIOUpaTh Haubolsiee MNOAXOMAIIUNA C YYETOM CaMOCTOSITENIbHO BBIJIEJICHHBIX
KPUTEPHUEB).

Ba3oBhlIe ucciieqoBarejbLCKHe J1elCTBUA:

WCIONB30BaTh  BONPOCHl  KAaK  MCCJIEAOBATENbCKUI ~ MHCTPYMEHT  IO3HAHUSA,
dbopMyIHpoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTHUBOpEUHE, MpoOJieMy, YCTaHABIMBATH
HMCKOMOE U JIaHHOE, ((OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3UIINIO, MHEHUE;

IPOBOJNTh CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, WCCIEAOBAaHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEN MaTEeMaTHUUeCKOTO 0OBEKTa, SIBJICHUS, IIPOIIECCa, BHISIBICHUIO
3aBUCUMOCTEHN MEXIy 00hEKTaMU, IBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENIbHO  (OpMYJIUpOBaTh O0OOIIEHUSI W  BBIBOALI IO  pe3yJibTaram
MPOBEAEHHOTO HAOMIONCHUS, HCCJIEAOBAHMS, OIICHUBATh JIOCTOBEPHOCTh TMOJYYEHHBIX
PE3yNbTATOB, BHIBOJIOB M 0000IIEHNUI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIABUTATh MPEANOI0KEHUS
0 €r0 Pa3BUTUU B HOBBIX YCJIOBUSIX.

Pabora c nndopmanmueii:

BBISIBIISITE IePUIIMTHI MHPOPMAIIUU, TaHHBIX, HEOOXOIUMBIX JJisi OTBETa Ha BONPOC U
IUTSL pELLICHUS 3a/1a4K;

BbIOMpaTh HMHGOPMAIMIO U3 HMCTOYHUKOB PA3IMYHBIX TUIOB, aHAJIW3UPOBATH,
CUCTEMAaTU3UPOBATh M HWHTEPIPETUPOBATh HMHGOPMAIMIO PA3IUYHBIX BUIOB U (GopMm
MPEICTABIICHHUS;

CTPYKTYpUpOBaTh HWH(MOpPMAIUIO, TPEACTaBIsATh €€ B  pa3au4HbIX  (popmax,
WJUTIOCTPUPOBATH TpapUuecKu;

OIICHUBATh HAAEKHOCTh HH(POPMAIIUKU IO CaMOCTOATEIBHO C(HOPMYIHMPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAJIbHbIE Y4eOHbIE JeHCTBUS

OO0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CY>KICHHUS B COOTBETCTBHH C YCIOBUSIMU U IEJIAMU
OOLIeHHUsI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUChMEHHBIX
TEKCTaX, JaBaTh IIOSCHEHHs II0 XOAy pEUIEHUs 3aJaud, KOMMEHTHPOBATh IOJYyYEHHBIN
pe3ynbTar;

B X0J1¢ 00CYX/I€HMsI 3a]]aBaTh BOIIPOCHI 10 CYIIECTBY 00CYk Aa€MOM TEMBbI, IPOOJIEMBI,
permaeMon 3a1a4M, BbICKa3bIBaTh UJICH, HALIEJIICHHBIE HA IIOMCK PELIEHUS, COITOCTABIIATh CBOU
CYXKACHHSI C CYXICHUSMHU JIPYTUX YYaCTHHKOB Juajora, OOHApyKWBaThb pa3inuue u
CXOJCTBO NO3UIIMM, B KOPPEKTHOH Popme POopMyIUpOBATH PA3HOIIACHS, CBOM BO3PAKEHMS,;



MIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEA0BAHUS, IIPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C YYETOM 3a7ad NpPE3CHTALUUd U
O0COOEHHOCTEN ayAUTOPUH.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Yy4eOHbIE JeliCTBHS

Camoopranusanus:

COCTaBJISITH IJIaH, aJTOPUTM pElIeHUs 3aJa4d, BRIOUpATh CIOCOO pElIeHHs ¢ YY4ETOM
UMEIOIIUXCS  PECYpCOB M COOCTBEHHBIX  BO3MOXHOCTEW, apryMEHTUpOBaTh H
KOPPEKTUPOBATh BAPHAHTHI PEIICHUNA ¢ yI€TOM HOBOW MH(OPMAITHH.

CaMOKOHTPOJIb, SMOIUOHAJIBLHbIN HHTEJJIEKT !

BJIQJIeTh HABbIKAMM TI03HABATEIHHOM pEQIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUA UM  MBICIUTENbHBIX TPOIECCOB, WX pe3yJbTaTOB, BIAJETh CIOCOOaMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIlecca U pe3yabTaTa pEIICHUs MaTeMaTHIeCKON 3a/1a4uu;

MPEABUACTh TPYTHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPHU PEUICHUN 3a7a4H, BHOCHTH
KOPPEKTUBBI B JCATEIHPHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB, MAHHBIX, HANJICHHBIX
OIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBUSM, OOBICHATH TMPUYUHBI
JTOCTIKCHUST WM HEJOCTIDKCHHS PE3yJIbTaTOB JACSATEIHHOCTH, HaXOAUTh OIMMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTEIbHOCTD:

MOHUMATh U WUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIWBUIYAIbHOU PAOOTHI
MpU PEIICHUH y4eOHBIX 3a]a4, MPUHUMATDH I1€JIb COBMECTHOM JESATEIBHOCTHU, TUIAHUPOBATh
OpraHu3allil0 COBMECTHOM paboThl, pachpeneisTb BHAbl padoT, J0rOBapUBaTHCS,
00CyXaTh MPOIECC U Pe3yIbTaT padoThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBATh B TPYMNIOBBIX opMax paboThl (00CykaeHHs, 0OMEH MHEHU, «MO3TOBBIC
IITYPMBI» ¥ WHBIE), BBITIOJHATH CBOIO YacTh paOOThl M KOOPAMHUPOBATH CBOM JIEHCTBUS C
JIPYTUMHU Y9ICHAMH KOMaHIbI, OICHWBATh KauyeCTBO CBOETO BKJaJa B OOIIMH MPOIYKT IIO
KpUTEpHUsIM, CHOPMYTUPOBAHHBIM yYaCTHUKAMHU B3aMOICHCTBHSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenust B 10 wjiacce oOydyaromuiicss TOJYYUT CICTYIONINE MPEIMETHBIE
pe3ynbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO Kypca «Aunrebpa u
Hayaja MaTeMaTHYECKOr0 aHAIU3a»:

Yucjia ¥ BBIYUCTICHUSA:

CBOOOJHO  OMEpUpPOBATH  TOHSATUSIMHU:  pAlMOHAIIBHOE  YMCJIO, OeCKOHE4Has
MepuoInyYecKasi Ipo0b, MPOIEHTHI, UPPAMMOHATHFHOE YMCI0, MHOKECTBA PAIMOHATBHBIX U
JNEUCTBUTENBHBIX YUCET, MOAYJIb IEMCTBUTEIIBHOTO YUCIIA;

OPUMEHSTh APOOM W TPOUEHTHI ISl pelIeHUs MPUKIAIHBIX 3a/lad U3 Pa3IMYHBIX
OTpaciiell 3HAaHUHM U peabHOMN KU3HU;

MPUMEHSATh TMPUOTMHKEHHBIC BBIUUCICHUS, MPABWIA OKPYTJICHUS, TPUKUIKY U OIICHKY
pe3yabTaTa BEIYUCICHUM;



CBOOOJIHO OMEpUPOBaTh TMOHSATHEM: CTEMEHb C IEJIbIM IOKAa3aTeleM, HCIOJIb30BaTh
MOIXOAITYI0 (DOPMY 3alUCH TEUCTBUTENBHBIX YUCEI JJISl PELICHHUs MPAKTUYECKUX 3a/1ad U
IPEACTABICHUS TAHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: APU(DMETHUECKUI KOPEHb HATYPAJIbHON CTEIICHU;

CcBOOO/IHO ONIEPUPOBATH MOHATHUEM: CTETICHD C PAllMOHAIBHBIM ITOKa3aTeNeM;

CBOOOJHO OMEepUPOBATh MOHATHAMH: JOrapudM YuCia, JECITHUYHBIE W HATypajJbHBIC
JoTapu(pMBbI;

CBOOOJIHO OTNEpPUPOBATh MOHATUSIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC YUCJIOBOIO
apryMeEHTa;

OIEPUPOBATH MOHATHUAMU: APKCUHYC, APKKOCHHYC U ApKTAHI'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZIHO  ONEpPUpPOBaTh MOHATUSAMHU: TOXKIECTBO, YpPaBHEHUE, HEPaBEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHU-CIIEICTBYUS, PABHOCUIIBHBIE HEPABEHCTBA,

MPUMEHATh PAa3IUYHbIE METOJbl PELICHUS PAUUOHAIBHBIX U JPOOHO-pallMOHATBHBIX
YpPaBHEHUH, IPUMEHATH METOJI HHTEPBAJIOB I PEILICHUSI HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: MHOTOWIEH OT OAHOW MEPEMEHHOM, MHOTOUJIEH C
HenbIMu Ko (pulMeHTaMu, KOPHM MHOTOYJICHa, NPUMEHATh JEJICHHE MHOrodYjeHa Ha
MHOI'OYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera s pemenus 3anay;

CBOOOJHO ONEpUPOBaTh MOHATUSMU: CHCTEMA JMHEHHBIX YypaBHEHUH, MaTpHIla,
ONPEAECTUTENIb MATPULIBI 2 X 2 M €ro reOMETPUYECKU CMBICH, MCIOJIb30BAaTh CBOMCTBA
omnpenenuTess 2 X 2 1A BBIYMCICHHS €ro 3HAa4€HUs, NMPUMEHATh ONPEIEIUTENH IS
pEeLIEHNs CUCTEMBI JIMHEWHBIX YPAaBHEHUU, MOJEIUPOBATh PEAIIbHBIE CUTYallUU C IIOMOILBIO
CUCTEMBI JIMHENHBIX YPAaBHEHUM, UCCIEA0BATh ITOCTPOCHHBIE MOJEIIH C IIOMOILIBI MaTPULl U
ONPENEIIUTENIEH, NHTEPIIPETUPOBATH ITOJYYEHHBIN pE3yJIbTaT;

MCIIOJIb30BaTh CBOMCTBA JEHUCTBUI C KOPHAMU JJI MPeoOpa30BAHMS BhIPAKEHUM;

BBIMOJHATh PE0Opa30BaHUsl YHUCIOBBIX BBIPAKEHUHM, COJEp)KalIUX CTENEHU C
paLMOHAIIBHBIM [10KA3aTelIEM;

UCIIOJIb30BaTh CBOMCTBa JiorapupmoB g MpeoOpa3oBaHMs JIOrapu(PpMUUECKUX
BBIPAKECHUN;

CBOOOJHO  OMEpUpPOBATH  MOHATUSIMHU:  HpPpPAUMOHAIbHBIC, I[OKAa3aTelbHBIE U
jJorapuMHUUECKUe YpaBHEHMs, HAXOIWUTh HX PELIEHUS C TMOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B WIIA OCYIIECTBIISAS IPOBEPKY KOPHEM;

OPUMEHSTh OCHOBHBIE TpPUTOHOMETpUYeckue GopMyiabl s MpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAKEHU;

CBOOOJHO ONEpUPOBaTh MOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, NPHUMEHATH
Heo0X0ouMbIe (DOPMYJIBI AJIsl PEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJIETTUPOBATh pealibHble CHUTYallMd Ha fA3bIKE anreOpbl, COCTABJIATH BBIPAXKECHHUS,
YPAaBHEHHMS, HEPABEHCTBA MO YCJIOBUIO 3aJayM, HCCIENOBaTh INOCTPOCHHBIE MOJEIU C
UCII0JIb30BAaHUEM anmnapara anreOphl.



DOyHKUMU ¥ rpauKu:

cBOOOJHO OMEpPUPOBATH MOHATHUAMU: (QYHKIUS, CIOCOOBI 3a1aHusl (PyHKUINHU, B3aHMHO
oOpaTHble PYHKIIMH, KOMITO3UIUS (PYHKIMK, Tpa@uk (yHKIIMH, BHITIOIHATH dJIEMEHTapHbBIC
npeobOpazoBanus rpaduKoB PyHKIINM;

CBOOOJHO OMEpUPOBATh MOHATHSAMH: 00JACTh OIMpPENETCHUs] U MHOXKECTBO 3HAUCHUU
byHKIMA, HYJIH (PYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: YETHBIE M HEUETHbIE (QYHKIUU, NEPUOIUYECKUE
GyHKIMH, TPOMEXYTKM MOHOTOHHOCTH (PYHKIIMH, MAaKCUMyMbl U MUHUMYMBbI (DYHKIUH,
HauOOJbIIIee U HAUMEHbBIIIee 3HaYeHUE (PYHKIIUU HA TPOMEKYTKE;

CBOOOJTHO OMEpPUPOBATh MOHATHSMU: CTCIICHHAS (YHKIHS C HATypaJdbHBIM M IEIBIM
nokasaresiem, rpaduK cTerneHHOW (GYHKIIMHN C HaTypaldbHBIM U IIEJIBIM TIOKa3aTeneM, rpaduk
KOpHS N-0¥ cTeneHu Kak GyHKIMKA 0OpaTHOM CTEIIEHH C HaTypaJlbHBIM MTOKa3aTeeM;

OMepUpOBaTh TMOHATHAMU: JIMHEHHAs, KBaJgpaTUUHAs U JIPOOHO-JIUHEWHAs (PYHKIUH,
BBITIOJTHSATH DJIEMEHTAPHOE UCCIIEIOBAaHUE U MIOCTPOCHHE UX TPAHUKOB;

cBOOOIHO OTIEpUPOBATH MOHIATUAMH: ITOKa3aTeNbHas U JorapupmMudeckas QyHKIINN, UX
CBOWCTBA U TpaMKu, KCTIOIB30BaTh MX TpadWKu A1 pEIICHUS YPaBHCHHI,

CBOOOHO ONEPUPOBATh MOHATHIMH: TPUTOHOMETPUUYECKAs OKPYKHOCTb, OIIPEICIICHHE
TPUTOHOMETPUUECKUX (PYHKIIUN YHCIOBOTO apryMEHTa;

MCIONIb30BaTh Tpaduku QYHKIIUN A7 HCCIETOBAaHUS MPOIECCOB U 3aBHCUMOCTEH MpH
pEIIeHNH 3a/1a4 U3 IPYTuX Y4eOHBIX MPEAMETOB U PEaTbHOMN KU3HU, BEIpaXaTh (OpMyJIaMu
3aBUCUMOCTH MEX]Ty BEJIMUNHAMU,

Hauyana mareMaTH4ecKOro aHaju3a:

cBOOOHO ONepUpOBaTh MOHATUAMU: apu(pMeTnyecKas U TeoMeTprudecKas porpeccus,
OECKOHEYHO YyObIBaroUasi reoMeTpuuecKas Mporpeccusi, JUHEHHBIM M AKCIIOHEHUIHAIbHBIN
pocTt, popMyiia CI0KHBIX MPOLIEHTOB, UMETh MPECTaBICHNE O KOHCTAHTE;

UCIIOJIb30BATh MPOTPECCUH JIJISl PEIICHUS PEANIbHBIX 3a71a4 MPUKIIATHOTO XapaKTepa;

CBOOOZIHO OMNEpUpPOBaTh TMOHATUSAMHU: MOCIEAOBATEIBHOCTh, CIOCOOBI  3aJaHMs
MOCIIEZIOBATEILHOCTEH, MOHOTOHHBIE W OTPaHWYCHHBIE MOCIEAOBATEIHLHOCTH, MOHUMATH
OCHOBBI 3apO’KJICHUSI MAaTEMAaTUYECKOTO aHaIn3a KaK aHaun3a OECKOHEYHO MaJlbIX;

CBOOOJTHO OTIEPUPOBAThH MOHATUSAMU: HETIPEPBIBHBIC (DYHKITUH, TOUYKH pa3pbiBa rpaduka
(GyHKIMH, aCUMITTOTHI Tpaduka QyHKITUY;

CBOOOJTHO OTEpPUPOBATH MOHITHEM: (DYHKIIHS, HETPEPhIBHAS HA OTPE3KE, MPUMEHSATH
CBOMCTBA HEMPEPHIBHBIX (PYHKITUH IS PEIICHUS 3a/1a4;

CBOOOJHO OTEPHUPOBATh TOHATHSIMH: IIepBas W BTOpas MPOU3BOJHBIC (YHKIINH,
KacatelbHas K Tpaduky QyHKIUY;

BBIYHUCIISATh TPOU3BOJHBIE CYMMBI, TPOW3BEACHHS, YaCTHOTO M KOMIIO3UIIUU JBYX
(GyHKIHIA, 3HATH MPOU3BOHBIC JIEMEHTAPHBIX (YHKIIHIA;

UCIOJIb30BaTh T'€OMETPUUYECKUA U (PU3UYECKUM CMBICT MPOU3BOAHOU [JISl PEICHHUS
3azay.

MHoKecTBa M JIOTHKA:

CBOOOIHO ONEPUPOBAThH MOHATUSMU: MHOKECTBO, ONIEpallMU HaJl MHOKECTBAMU;



HCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar Uil ONHCAHUS PEajbHBIX
MIPOIIECCOB U ABJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX y4eOHBIX MPEAMETOB;

CBOOOJTHO OMNEPUPOBATH MOHATUSMU: ONpENIETICHUE, TeOpeMa, ypaBHEHUE-CIIEACTBUE,
CBOMCTBO MaTeMaTHUYeCKOro oOOBEKTa, J0Ka3aTelbCTBO, PAaBHOCWIbHBIC YpPaBHEHUS U
HEpPABEHCTBA.

K xoniy oOyuenus B 11 kjacce oOydaroluiicss MOMYyYUT CIEIYIOIIME MPEAMETHBIC
pe3ynbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpammbl yd4eOHOTO Kypca «Auredpa u
Hayajia MaTeMaTUYECKOTO aHaIu3ay:

Yuciia 1 BbIYUCTICHUSA:

CBOOOZHO OIEpUpPOBaTh MOHATHSAMHU: HATypajJbHOE U IEJI0€ YHCIO0, MHOKECTBa
HATYpPAJIbHBIX W LEJIBIX YUCEI, UCIOJIb30BATh MPU3HAKHA AEIMMOCTH Henbix yucen, HO/ u
HOK HatypanbHBIX Uncel JUIsl pelIeHUs 3a/1a4, IPUMEHTh anroput™ EBkiuza;

CBOOOJTHO OIEPUPOBATH MOHSITHEM OCTaTKa MO MOJIYJIO, 3alUChIBATh HATypaJbHbIC
YHMCJIa B PA3JIMYHBIX MO3UIIHOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOO/HO OMEPUPOBATH MOHITUSIMU: KOMIUIEKCHOE YMCJIO U MHOKECTBO KOMIUIEKCHBIX
quceN, MPEACTaBIATh KOMIUIEKCHBIE YHUCIa B aiareOpamvyeckoil M TPUTOHOMETPUYECKON
dbopme, BBITIOJIHATh apu(METUUECKUE OTEpalli ¢ HUMU M U300pakaTh Ha KOOPJIUHATHOM
IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  OMEpPUPOBATh  TMOHSATUAMH:  HUpPpALMOHAIBHBIC, TOKAa3aTeIbHbIE U
norapuMUUECKre HEPABEHCTBA, HAXOJIWUTh HMX pEHICHUS C TOMOIIbIO PAaBHOCUIBHBIX
IIEPEX0/I0B;

OCYIIECTBJISITH OTOOP KOPHEN MPH PEIICHUH TPUTOHOMETPUUECKOTO YPABHEHUS;

CBOOOJHO OIEpPUPOBATH MOHITUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTh
HEO00X0IMMbIC (POPMYJIBI 1711 PEUICHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEpUPOBATh TOHSATUSMU: CHCTEMa W COBOKYMHOCTh YPAaBHEHHM W
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PELICHUSI CUCTEMBI U
COBOKYITHOCTEH pallMOHAIBHBIX, UPPAlMOHAJIBHBIX, MOKa3aTeIbHbIX W Jorapu(pmMuyecKux
YPaBHEHUN U HEPABEHCTB;

pemath panuoHajdbHbIE, HppalMOHANIbHBIC, ITOKa3aTeJbHbIe, JIOrapupMHUUYECKUE U
TPUTOHOMETPUYECKUE YPABHEHHUS M HEPABEHCTBA, COACPKAILIUE MOAYJIA U TAPAMETPBI;

MPUMEHATh TpadUIecKue METOABl JUIsl PEIICHUS YpPaBHEHWUW U HEPABEHCTB, a TAKKE
3a/1a4 C MMapaMeTpaMHU;

MOJICIUPOBAaTh pealibHble CHUTyalldd Ha SI3bIKE alreOpbl, COCTABJIATH BBIPAKEHUS,
YPABHEHHUSI, HEPABEHCTBA U UX CHUCTEMBI 110 YCIOBHUIO 3aJa4d, UCCIEAOBATH MOCTPOECHHBIC
MOJICIIH C UCTIOJIb30BAaHUEM arapara aireOpbl, HHTEPIPETUPOBATH MOTYISHHBIN PE3yIbTaT.

DOyHKUMU ¥ rpauKu:

CTPOUTH rpauKU KOMIO3UIMU (DYHKIIMI C TOMOIIBIO 3JIEMEHTAPHOTO UCCIEI0BAHUS U
CBOMCTB KOMITO3UIIMHU JBYX (YHKITUH;

CTPOUTh TEeOMETpHUYecKne oOpas3bl YpPaBHCHMM W HEPABEHCTB HA KOOPIWHATHOU
ITIOCKOCTH;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: TPA(UKU TPUTOHOMETPUUECKUX PYHKIIUHI;



MPUMEHATH (DYHKIMH [T MOJICIIUPOBAHUS U UCCIICIOBAHUS PEATHHBIX TIPOIIECCOB.

Hauana MaTeMaTH4eCcKOro aHAJIN3A:

UCIOJIb30BaTh TMPOU3BOJHYIO [UJIi HCCIeNoBaHUS (YHKUMA HAa MOHOTOHHOCTh H
KCTPEMYMBI;

HaxOJUTh HAUOOJIbIIIEE M HAUMEHbIIIEE 3HaUCHUS (PYHKIIMU HEMIPEPHIBHOM HA OTPE3KE;

HCIIOJB30BaTh MPOU3BOAHYIO JJIsI HAXOXKJICHHSI HAWITYUIlIeTO PEIICHUSI B MPUKIAIHBIX,
B TOM UYHCJIE COIHUAIbHO-PKOHOMUYECKUX, 3a/ayax, JMJig OIpPEJCICHUs] CKOPOCTH W
YCKOPEHHUSI MPOIIECCa, 3aJJaHHOT0 (hOpMyIION iU TpaduKoM;

CBOOOJTHO OIEPUPOBATH TMOHATUSAMH: IE€pBOOOpA3HAs, OMpPENENEHHBI HHTErpa,
HaxXOJIUTh MEPBOOOPA3HBIC AIEMEHTAPHBIX (YHKIIUNA W BBIYUCIATH WHTErpai mo ¢Gopmysie
Hrrorona-Jleiibnnna;

HAXOJUTh TUIOMIAAH TIOCKUX (UTYP U OOBEMBI TEJT C TIOMOIILI0 UHTETPAIA;

UMETh MPEACTABICHUE O MAaTEMAaTHUYECKOM MOJEIMPOBAHUU HA NMPUMEPE COCTABIICHUS
nuddepeHIManbHbIX YPaBHEHUIT;

pemiath MPUKIAAHBIE 3a7a4d, B TOM YHCJE COLMAIbHO-DKOHOMUYECKOTO U
(bu3nyecKoro xapakrepa, CpeicCTBAMU MaTEMaTUUECKOTO aHaIu3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
N KosamnuecTBo yacoB DJIeKTPOHHbBIE
n/-n HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Beero KonrpoJn IpakTnye (uu¢posbie)
Hble padoThl | cKHe paoTbl  O0pazoBaTebHbBIE
pecypcsl
1 MHOXECTBO I€UCTBUTENBHBIX Yncesl. MHOrowieHsl. PanimonanbHbie 24 1
ypaBHEHUsI ¥ HepaBeHCTBAa. CUCTEMBI TMHEHHBIX YpaBHEHHHA
2 Oyukuuu U rpaduku. CreneHHas GyHKIHS C IEIbIM oKa3aTeeM 12 1
3 Apudmernaeckuit kopeHb N-oii crenenu. MppannonanbHbIe 15 1
YpaBHEHHS
4 [TokazarenpHas pynkuus. [lokazarenbHble ypaBHEHUS 10 1
5 Jlorapudmuueckas Gpynkus. Jlorapupmuyeckie ypaBHEHHUS 18 1
6 Tpuronomerpruyeckue BoIpa)K€HUS U ypaBHEHUS 22 1
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10 1
8 HenpepsiBable pynkiuu. [IponszBoanas 20 1
9 [ToBTOpeHme, 06001IeHNE, cCUCTeMaTH3allusl 3HAHU] 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KITACC

KoanuecTBO 4acon DJIeKTPOHHBIE
J:;')H HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Beero Kounrpoun IpakTnye (uu¢posbie)
Hble paGoThl  cKHe padoThl  00pasoBaTesbHbIE
pecypchbl

HccnenoBanue GyHKIHHA ¢ TOMOIIBIO TPOU3BOIHOM 22

[TepBooOpasHas u uHTETpal 12 1

I'paduku Tpuronomerpuueckux GyHKIud. TpUroHOMETpHUYECKHUE 14 1

HEPaBCHCTBA

HpparmoHaibHble, TOKa3aTeIbHBIC M JJOrapH(pMUUCCKHE 24 1

HEPaBCHCTBA

KoMIuieKkcHbIe Yncia 10

HatypanbHble u 1esnbie uncna 10 1

CuHcTeMBbl palrioHaTBHBIX, HPPANMOHATEHBIX TOKA3aTEIbHBIX U 12 1

Jorapu(PMUYECKUX YpaBHEHUM

3azauu ¢ mapaMmeTpamu 16

[ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIHS 3HAHUM 16
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos
N Korrpous Jara DJIeKTPOHHbBbIE
i Tema ypoka Beero | mmte IpakTnue S uudposbie
ckue padoThl o0pa3oBaTte/ibHbIE
padoTshI pecypenr
MHo03€ecTBO, Onepaluy HaJl MHOKECTBAMH M UX CBOMCTBA 1
Huarpammsl Ditniepa-Benna
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO anmapara Jjist 1
pelieHus 3aaa4
4 Pannonanbueie yncna. OObIKHOBEHHBIE U JECSITUYHBIC 1
IpoOH, MPOLIEHTHI, OECKOHEYHBIE TIEPUOANYECKUE ApoOU
5 Panmonaneubie uncna. OOBIKHOBEHHBIC U JIECATUYHBIC 1
Ipo0OH, IPOLIEHTHI, OECKOHEYHBIE TIEPUOANYECKHE ApoOU
5 [Ipumenenue nqpobeii 1 NPOLEHTOB ISl peIlIeHUs 1
MPUKJIAHBIX 33]1a4
7 [Tpumenenue apobeii U MPOIIEHTOB IS PEIIeHNUs 1
MPUKIIAHBIX 33]1a4
8 JleicTBuTenbHbIE unciia. PaimonanbHbIC U 1
MppALMOHATILHBIE YHCIIa
9 Apudmerndeckue onepanuu ¢ J1eHCTBUTETLHBIMU YHCIIAMU
10 Mopynb AeiCTBUTENBHOTO YHCIIa U €r0 CBOMCTBA 1
11 [TpuGmx€HHBIC BEIYUCIICHUS], IPABUIIA OKPYTJICHHUS, 1
MIPUKHJIKA U OIIEHKA Pe3yJbTaTa BEIYMCICHHUMA
12 OCHOBHBIE METOJIBI PEIICHUS IENBIX U APOOHO- 1
pallOHATBHBIX YPAaBHEHUN U HEPABEHCTB
13 OCHOBHBIE METOJIBI PEIICHUS IENBIX U APOOHO- 1
pallOHATBHBIX YPAaBHEHUN U HEPABEHCTB
14 OCHOBHBIE METOJIbI PEIICHUS IIEJIBIX U JPOOHO- 1




palMOHAIbHBIX YPABHECHUN U HEPABEHCTB

MHorouieHsl OT 0HOW nepemMeHHou. [lenenue

15 MHOIO4JIeHa Ha MHOTO4JIeH ¢ ocTaTkoM. Teopema besy

16 MHuorousieHs! ¢ rensiMu kodddunuenramu. Teopema
Buera

17 Pewienne cucreM TMHENHBIX YPABHEHUI

18 Pemenue cucreM TMHEHHBIX YpaBHEHHUI
Martpuia cuctemMsl IMHEWHBIX ypaBHEHUH. OnpeaenuTelb

19 MaTpHULIbI 2X2, €ro FreOMETPUUECKHUM CMBICI U CBOWCTBA;
BBIUMCJIEHUE €r0 3HaYCHUS

20 Onpenenurens MaTpULbl 2X2, €ro TeOMETPUUYECKUNA CMBICI
U CBOMCTBA; BBIUMCIIEHUE €r0 3HAUCHUS

21 [TpumMeHeHue orpeenuTeNs A peeHUs] CHCTEMbI
JIMHEUHBIX YPaBHEHUN

29 Pemenne npuknaaHbIX 3a1a4 ¢ HOMOIIbIO CUCTEMBbI
JIMHENHBIX YPaBHEHUN

93 Pemenue npuknaaHbpIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI
JIMHEUHBIX YPaBHEHUN

24 KonTponbnas pabora: "PannonanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBl TMHENHBIX YpaBHEHUN"

o5 dyHK1US, cr1ocoObl 3a1anus QyHkiuu. Bzaumuo
obpatubie ¢pynkimuu. Kommosurus ¢yHKImiz

26 I'paduk ¢pynkunu. DnemeHTapHble Mpeodpa3zoBaHus
rpaduKoB PyHKIHI

97 O6uacTh onpeaeneHnss 1 MHOKECTBO 3HaYeHUH (PYHKIINU.
Hymu @ynkiun. [IpomexxyTku 3HaK MOCTOSTHCTBA

28 Yérable u HeuéTHbIe pyHKUNU. [lepuoanueckue GyHKINN.
[TpomekyTKM MOHOTOHHOCTH (DYHKIIMH

29 MaxkcumyMbl 1 MUHUMYMBI (pyHKIMH. Hanbonbiee u

HaMMEHbIIIee 3HaUeHUE (PYHKIIMH HA TIPOMEKYTKE




30

JluneliHasi, KBaJpaTU4Hasl U IpOOHO-TUHEWHAs PYHKIUU

DneMEeHTapHOEe UCCIIEIOBAaHUE U ITOCTPOCHHE I'padUKOB

31 .
9TUX QYHKIIUHA

32 DeMeHTapHOe UCCIIeI0BaHUEe U MOCTPOEHHUE IrpahuKoOB
TUX PYHKUIUH

33 CrerneHs ¢ menbiM okasarenem. buaom Herotona

34 Crenens ¢ nenbM nokasareneM. bunom Herotona

35 Crenennast GQyHKIHS C HATYPATbHBIM M LIETBIM
nokasaresneM. E€ cBoiicTBa u rpaduk

36 Kontponbnas pabora: "Crenennas ¢pynkuus. E€ cBoiicTBa
u rpadux"”

37 Apudmerndeckuii KOpeHb HATYPaJIbHON CTENICHH U €TO
CBOMCTBa

38 ApudpmeTnueckuii KOpeHb HaTypajIbHOU CTENEHU U €ro
CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKEHUM, COEPIKAIIINX
CTENEHU U KOPHU

40 [Ipeo6pa3oBanust YUCIOBBIX BBIPAXKEHU, COIEPIKALINX
CTENEHU U KOPHU

41 [TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUN, COAEPKAIINX
CTENEeHU U KOPHHU

42 Uppanmonanbusie ypaBHeHUsI. OCHOBHBIE METO/IbI
pELIeHUs] UPPALUOHATBHBIX YPaBHEHUI

43 UppanmonansHblie ypaBHeHUs1. OCHOBHbBIE METObI
pelieHus: NppaIMOHATBLHBIX YpaBHEHUN

44 Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE METO/IbI
pelIeHNs UPPaLMOHAIBHBIX YpaBHEHUN

45 PaBHOCUIIBHBIE TIEPEXO/BI B PELLIEHUN UPPALIMOHAIBHBIX
ypaBHEHUN

46 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH UPPALMOHATIBHBIX




ypaBHEHU I

PaBHOCHIBEHBIC MEPEXO0Abl B pCIICHUN UPpPALMOHATIBbHBIX

47 . 1
ypaBHEHUH

48 PaBHOCHIIBHBIE TIEPEXO/IBbI B PEILIEHUU UPPALIMOHAIBHBIX 1
yYpaBHEHUI

49 CgoiicTBa u rpaduk KOpHs N-0i cTeNeHn Kak (yHKIIUA 1
00paTHOM CTENEHHU C HaTypaJbHbIM [10Ka3aTeIeM

50 CaoticTBa U rpaguK KOpHS N-Oi CTENeHH KaK (PyHKIHH 1
00paTHOM CTENEHH ¢ HaTypaJIbHbIM [TOKa3aTeIeM

51 KonTtponpHast padora: "CBoiicTBa 1 rpaguk KOpHs N-0i 1
crenenu. VppanuonanbHble ypaBHeHUA"

52 CreneHb ¢ paliMOHAJIbHBIM TI0Ka3aTeleM U e€ CBOWCTBa 1

53 CreneHb ¢ paliMOHAJIbLHBIM IIOKa3aTeIeM U €€ CBOWCTBA 1

54 CreneHs C palliOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

55 [Toka3zarenbHas (pyHKIHMS, €€ CBOMCTBA U rpaduK 1

56 Ucnonb3oBanue rpaduka QyHKINU 11 pelIeHus 1
ypaBHEHUU

57 Hcnonb3oBanue rpaduka GyHKINUN AT peIIeHus 1
yYpaBHEHUU

58 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS 1
NoKa3aTeIbHbIX YpaBHEHUN

59 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI pEIICHUS 1
MTOKa3aTeJIbHBIX YPaBHEHHUI

50 [loka3arenbHble ypaBHEeHUs. OCHOBHBIE METOABI PELICHUS 1
NoKa3aTeIbHbIX YPaBHEHUN

61 Kontponbnas pabora: "IlokazarenpHas GyHKIINS. 1
[loka3arenbHble ypaBHEHUS"

62 Jlorapudm uucna. CoiicTsa jgorapudma 1

63 Jlorapudm umncna. CpoiicTBa jJorapudpma




64 Jlorapugm umncna. CoiicTBa jJorapudpma 1

65 JlecsaTHuHBIC U HATYpAJIbHBIC JTOTAPHPMBI 1

66 JlecaTuuHbIE U HATYypaJIbHBIE JTOTapH(PMbI 1

67 [IpeoOpazoBanue BBIpAKEHUH, COJIEPIKAIINUX JTOTAPHPMBbI 1

68 [IpeobpazoBanue BEIpAKEHUIA, COACPIKAIIMX JIOTAPU(HMBI 1

69 [IpeoOpa3zoBanue BeIpaKEHUH, COJIEPIKAIIUX JTOTAPHPMBbI 1

70 Jlorapugmuueckas pyHKIuUs, €€ CBOWCTBA U Tpaduk 1

71 Jlorapudmuueckas GyHKIUsA, €€ CBONCTBA U rpaduK 1

79 Hcnonp3oBanue rpaduka QyHKIMH U1 PEIICHUS 1
YpaBHEHUN

73 Hcnonp3oBanue rpaduka QyHKIMH U1 peIICHUS 1
ypaBHEHU I

74 Jlorapudmuueckue ypaBueHus. OCHOBHbBIE METO/IbI 1
pelieHus JorapuMUIECKuX ypaBHEHUN

75 Jlorapudmuueckue ypaBaenusi. OCHOBHbIE METO/IbI 1
pelieHus JorapuMUIECKuX ypaBHEHUN

76 Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METO/IbI 1
peteHus JorapupMUIECKUX ypaBHEHHN

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIIEHUH JIOTapU(PMUIECKUX 1
YpaBHEHUU

78 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUH JIOTapU(PMUIECKUX 1
YpaBHEHUNU

79 Kontponbnas padora: "Jlorapubmuueckast GyHKIIHS. 1
Jlorapudpmudeckue ypaBHeHHS"

80 Cunyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC YUCIOBOTO 1
aprymeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC YMCIOBOTO 1
aprymeHra

82 ApKCHUHYC, apKKOCHHYC U apKTAHT'€HC YHCIIOBOTO 1




aprymeHra

ApKCUHYC, apKKOCHHYC U apKTaHI'€HC YUCIOBOTO

83 1
aprymeHra

84 TpuronomeTpuyeckasi OKpy>KHOCTb, OIIPE/ICIICHHE 1
TPUTOHOMETPHUSCKUX (PYHKIIHIA YUCIIOBOTO apryMEHTa

85 TpuronomeTpuyeckasi OKpy>KHOCTb, OIIPE/ICIICHHE 1
TPUTOHOMETPHUSCKUX (PYHKIIHIA YUCIIOBOTO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPUICCKUE POPMYJIBI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPUICCKUE POPMYJIBI 1

90 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKESHUM 1

91 [IpeobpazoBaHme TPUTOHOMETPUUYECKUX BBHIPAKEHHI 1

92 [TpeobpazoBaHre TPUTOHOMETPUYECKUX BBIPAKEHUH 1

93 [IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKECHUIN 1

94 Pemienne TpuroHOMeTpUYECKUX YPaBHEHUM 1

95 Pemienne TpuroHOMeTpUYECKUX YPaBHEHUM 1

96 Pemenue TpuroHOMeTpUYECKUX ypaBHEHUIH 1

97 Pemienne TpuroHOMeTpUYECKUX YPaBHEHUM 1

98 Pemenue TpuroHOMeTpUYECKUX YpaBHEHUI 1

99 Pemienne TpuroHoMeTpUUECKUX YpaBHEHUN 1

100 Pemenue TpuroHOMeTpUYECKUX YpaBHEHUI 1

101 KonTtponpHas padora: "TpuUroHOMeTpHUECKHUE BHIPAKEHUS 1
U TPUTOHOMETPUYECKUE YpaBHEHHUS"

102 ITocnenoBaTeIbLHOCTH, CIIOCOOBI 3aIaHus 1
[IOCJIEIOBATEIbHOCTEN. MeTo MaTeMaTH4ECKON MHAYKIIUU

103 MOHOTOHHBIC W OTPaHUYCHHBIC MTOCIICAOBATEIHHOCTH. 1
HcTopus aHamm3a OECKOHEYHO MaJIbIX

104 Apudmerndeckas mporpeccus 1




105 I'eomerpuueckas nporpeccust 1

106 beckoHeuHo yObIBaroIIasi TeOMETPUYECKast TPOTPECCHUs

107 Cymma 6eCKOHEYHO yOBbIBAIOIICH reOMETPHIECKOM 1
pOTpeccuu

108 JIuHEHbIN U SKCIOHEHIUANIbHBIN pocT. Yucio e. @opmyna 1
CJIO’KHBIX TPOLIEHTOB

109 JIvHEHbIN 1 SKCHOHEHIMANIbHBIN pocT. Yucio e. Popmyina 1
CJIO’KHBIX IPOLIEHTOB

110 Hcnonp3oBaHne mporpeccuu Ui penieHns pealbHbIX 1
3a[a4 NPUKIIAJHOTO XapaKTepa

111 KoHTtponbhas padota: "[locnenoBareabHOCTH U 1
nporpeccun”

112 HenpepriBHble GYyHKIIMN U UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI IpaduKOB QyHKIMH 1

114 CoiicTBa (hyHKIMI HENPEPHIBHBIX Ha OTPE3Ke 1

115 CaolicTBa (DyHKIMIT HETIPEPHIBHBIX HAa OTPE3KE 1

116 MeTto MHTEPBAIIOB JUUIsl pELICHUSI HEPABEHCTB 1

117 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 1

118 MeTto MHTEPBAIIOB JUUIsl pELICHUSI HEPABEHCTB 1

119 [TprmMeHeHne CBOMCTB HENMPEPHIBHBIX QYHKIUH [ 1
pereHus 3a1aq

120 [IpumeHeHue CBOMCTB HENPEPHIBHBIX (DYHKIIMN IS 1
pereHus 3a1aq

121 [lepBas u BTOpast npou3BOIHbIE GYHKIIUU 1

122 Omnpenenenne, TeOMETPUYECKUI CMBICI TPOU3BOIHOM 1

123 Onpenenenue, GU3NIECKUN CMBICT IIPOU3BOJHOM 1

124 YpaBHeHHE KacaTeIbHOU K rpaduKy QyHKITUH 1

125 VYpaBHeHUe KacaTeNbHOU K TpapuKy QyHKINN 1

126 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI 1




127 [Ipou3BoaHbIE IIEMEHTAPHBIX (DYHKIUN 1

128 [Tpou3BoiHAs CYMMBI, TPOU3BEICHHS, YACTHOTO H 1
KOMITO3UITUH (DYHKITHIA

129 [IpousBoHAS CyMMBI, POU3BECHUS, YACTHOTO U 1
KOMITO3UIIUH (PYHKITHIA

130 [IpousBoHAs CyMMBI, MPOU3BEICHHS, YACTHOTO U 1
KOMITO3UIINH (PYHKITHIA

131 Kontponbnas padora: "[IponsBognas” 1 1

132 [ToBTOpenue, 0600IICHNE, CUCTEMATH3AIMS 3HAHUA: 1
"VpaBHenus"

133 [ToBTOpeHue, 0000IIeHUE, CUCTEeMAaTH3AIIHMS 3HAHUI: 1
"OyHkuun"

134 Hrorosast kKoHTpoIbHAs paboTa 1

135 Hroroas xonTpoapHas pabora

136 [ToBTOpeHue, 06001IeHNE, cCUCTEeMaTH3aIUs 3HAHU I 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KITACC

KoaudecTBO 4acoB

N Korrpous Jara DJIeKTPOHHbIE
i Tema ypoka Beero | mexe IMpakTHyec Wysenus uuppoBbIe
KHe padoThl o0pasoBare/ibHbIE
padoTshI pecypenr
1 [IpumeHeHne MPOU3BOTHON K UCCIICTOBaHMIO (DYHKIIMA HA 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
5 [TpumeHeHre mPOU3BOJHON K UCCIIeIOBaHUIO QYHKIIHI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
3 [TpumeHeHre MPON3BOIHON K UCCIIETOBAHHIO (DYHKINI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
4 [TpumeHeHre TPOU3BOHON K UCCIIEeI0OBAaHUIO (DYHKIUI HA 1
MOHOTOHHOCTb M 3KCTPEMYMBbI
5 [TpuMeHeHne NPOU3BOIHOM K MCCIeI0BaHNIO (QYHKIIMN Ha 1
MOHOTOHHOCTb Y 9KCTPEMYMBI
5 [IpuMeHeHne Mpou3BOIHOM K UCCIEAOBAHUIO (DYHKIIHI Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBbI
7 Haxosxnenne HanOoJbIIero 1 HAMMEHbIIETo 3HaYeHU s 1
HEeNpepbIBHON (YHKIIUU HA OTPE3Ke
3 HaxoxeHre HanOobIIero 1 HAMMEHbBIIETO 3HAUYSHUS 1
HENpepbIBHON (PYHKIIUU HA OTPE3KE
9 HaxoxneHre HauboIbIIero 1 HAMMEHbIIET0 3HaYeHUS 1
HenpephIBHON (YHKIIUU HA OTPE3Ke
10 HaxoxeHre HanOobIIero 1 HAMMEHbBIIETO 3HAUYSHUS 1
HENpEepbIBHON (PYHKIIUU HA OTPE3KE
1 Haxoxnenre HanOobIIero 1 HAMMEHBIIETO 3HAYCHHS 1
HETPEPbIBHON (PYHKIIUU HA OTPE3KE
12 Haxoxnenre HanboIbIIero 1 HAMMEHBIIET0 3HAYCHUS 1

HEenpepbhIBHON (DYHKIIUU HA OTPE3Ke




HpI/IMCHeHI/IC HpOI/IBBOI[HOf/i AJI1 HAXOKACHU A HAUTYdIICTO

13 peleHus B MPUKIIAAHBIX 331a4ax

14 [TpruMeHeHHe NPOU3BOIHOMN /1711 HAX0XKIEHHUS HAWITyUIIEero
peLIeHHs B IPUKIIAJAHBIX 3a/1a4ax
[IpuMeHeHne POU3BOHOM IS OIPENEICHUS CKOPOCTH U

15 YCKOPEHHS TIpoliecca, 3aIaHHOr0 GopMyIIoN HiTu
rpagukoM
[IpuMeHeHne PON3BOIHOM IS OIPENETIEHUS CKOPOCTH U

16 YCKOPEHUS TpoIiecca, 3aIaHHOT0 (POPMYIION HITH
rpaduKom

17 Komrmozumus ¢pyHKIui

18 Komnosumus ¢pyHkimii

19 Komnosunus ¢pyHkuumit

20 ['eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHON
IUIOCKOCTH

21 I'eomeTrpuueckne oOpa3bl ypaBHEHUN Ha KOOPAMHATHOM
TUTOCKOCTH

29 Konrponsnas pabdora: "VccnenoBanue GyHKIMiA ¢
MTOMOIIIBIO TTPOU3BOAHON"

23 [lepBooOpa3Hasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24 [TepBooOpa3zHble aemMeHTapHbIX GyHKIMHA. [IpaBua
HaXOKJICHUS TIEPBOOOPAZHBIX

o5 [TepBooOpa3uble aneMeHTapHbIX QyHKIMIA. [IpaBuna
HaXO0’KJICHUS IepBOOOPA3HBIX

26 WnTerpain. 'eomeTprudeckuii CMbICI HHTErpaia

97 Brruucnenue onpeaenéHHOro MHTErpaa mno Gopmye
Herorona-Jleiioaumna

28 Brruncnenue onpenenéHHOro nHTErpaia no Gopmyse
Herorona-Jleitbnuna

29 [IpumeneHnne nHTETpaIa JUIsl HAaXOXKIACHUS TUIOMAACH




IUIOCKUX (QUTYp

[IpumeneHnue nHTErpaia sl HaXO0XACHUS 00BEMOB

30 1
TF€OMETPUYCCKUX TEI

31 [Tpumeps! pemenuit mudepeHraaIbHbIX ypaBHEHUN 1

32 [Tpumepsl pemennii nuddepeHInanbHbIX YPaBHECHUI

33 MareMaTHuecKoe MOJICIIMPOBAHUE PEaTIbHBIX MTPOLIECCOB C 1
OMOIIBI0 Au(depeHITnaATbHBIX YPaBHECHUI

34 KonTponpHas padora: "[leppooOpasznast u uaTETpat” 1

35 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu 1

36 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu 1

37 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu 1

38 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu 1

39 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu 1

40 OT60p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUH C 1
MIOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH

41 OT100p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C 1
MIOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH

42 OT100p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C 1
MOMOIIBIO TPUTOHOMETPUUECKOH OKPY>KHOCTH

43 OT60p KOpHEN TPUTOHOMETPUUECKUX YPaBHEHUH C 1
MIOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH

44 Pemenune TpuroHoMeTpuuECKUX HEPABEHCTB 1

45 Pemenne TpuroHOMeTpUUECKUX HEPABEHCTB 1

46 Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB 1

47 Pemenune TpuroHoMeTpuuECKUX HEPABEHCTB 1

48 Kontponbnas padora: "I 'paduku TpuroHoMeTpruIecKux 1
¢ynkuuit. Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IbI PEIICHUS TOKA3aTEIIbHBIX HEPABEHCTB




o1

OcHOBHBIC MCTObI PCIICHHUA MMOKA3aTCIIbHBIX HCPABCHCTB

52 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEeIICHUS JIoTapu(PMUIECKUX
HEPABEHCTB

54 OCHOBHBIE METO/IbI peLlIeHUs JIorapu(PMUIECKUX
HEPABEHCTB

55 OCHOBHBIE METO/IbI peIlIeHUs JIorapu(HMUIECKUX
HEPaBEHCTB

56 OCHOBHBIEC METO/IbI pEeIICHUS JToTapu(HPMUIECKUX
HEPABEHCTB

57 OCHOBHBIE METO/IbI PELLICHUS] UPPALIMOHAIBHBIX
HEPaBEHCTB

58 OCHOBHBIE METO/IbI PELLICHUS] UPPALIMTOHAIBHBIX
HEPaBEHCTB

59 OCHOBHBIEC METO/IbI PEIICHUS HPPAITUOHATBHBIX
HEPABEHCTB

60 OCHOBHBIE METO/IbI pEeIIEHUS] UPPALTTOHAIBHBIX
HEPaBEHCTB

61 I'padmaeckre METOBI peICHHS HPPAITHOHATBHBIX
YpaBHEHUNU

62 ['padrueckue METOIBI PEIICHUST UPPAIIMOHATBHBIX
ypaBHEHUU

63 I'paduueckue MeTo bl pelIeHHs MOKa3aTeIbHBIX
YpaBHEHUNU

64 ['padmyeckue MeToAbl peleHus MoKa3aTeNbHbIX
HEPaBEHCTB

65 ['padpraeckue MeTOIbI peneHus JorapuGMUIESCKIX
ypaBHEHUU

66 I'padmueckue MeTOIBI peLICHUS JTOTapHPMHUUECKIX

HEPABEHCTB




I'paduueckue MeTOIbI pelIeHUS JOrapruPMHUUECKIX

67
HEPABEHCTB

68 I'padrueckue MeTObl pEeLICHUs IOKA3aTENbHBIX U
JOrapu(pMHUUECKUX ypaBHEHUH

69 I'padmueckue MeTOIbI pelICHHS TOKa3aTeIbHBIX U
JOrapu(pMHUUECKUX ypaBHEHUIN

70 I'padmueckue MeTOIBI pelICHHS TOKa3aTeIbHBIX U
norapu(pMHUECKUX HEPABEHCTB

71 I'padrueckue METObl PELICHUs IOKA3aTENbHbIX U
J0rapupMHUUECKUX HEPABEHCTB

79 KonTtponbHast padora: "UppamuoHaibHble, TOKa3aTelbHbIC
U Jjorapu(pMu4ecKrue HepaBeHcTBa"
KommnekcHeie uncna. AnreOpanueckas u

73 TPUTOHOMETpHUEcKas (POPMbI 3aITUCH KOMILIEKCHOTO
yucna
KommnnekcHble uncna. Anredpandeckas u

74 TPUTOHOMETpHUEcKas (POPMbI 3aITUCH KOMILIEKCHOTO
yucna

75 Apudmernueckre onepanuy ¢ KOMIJIEKCHBIMU YU CIaMH

76 Apudmerndeckue onepanuy ¢ KOMIUIEKCHBIMH YHCTIaMU

77 N3006paskeHne KOMIUIEKCHBIX YMCeNl Ha KOOPAUHATHON
IJIOCKOCTH

78 N306paxeHne KOMIJIEKCHBIX YHCE Ha KOOPIMHATHON
IJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-0ii cTeneHn U3 KOMIUIEKCHOTO
yucna

80 ®opmyna Myaspa. KopHu N-oii creneHu U3 KOMILUIEKCHOTO
qucia

81 [TpMeHEeHNE KOMIUIEKCHBIX YMCEI I PEILIECHUS

bu3NYECKUX U TEOMETPUUECKUX 3a7au




82 KonTtponsnas padora: "KommuiekcHsie uncna” 1

83 HarypanbHble u 11e1ble Yrciia 1

84 Harypanbnble u nenbie yncina 1

85 [IpumMeHeHne MPU3HAKOB JACTUMOCTH IEIBIX YHCEIT 1

86 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX YUCEI 1

87 [IpuMmeHeHnue npu3HaKoB AeIUMOCTH 1enblx yucen: HOJ u 1
HOK

88 [TpumeHneHue mpu3HaKoB AeauMocTH 1enbix yncen: HOJl u 1
HOK

89 [IpumeHeHre MTPU3HAKOB JACTUMOCTH IEJIBIX YHCEIT: 1
OCTaTKH 10 MOJTYJTIO

90 [IpumeHeHne MPU3HAKOB AETMMOCTH IEJIBIX YHCEI: 1
OCTaTKH 110 MOJYJIIO

01 [IpumeHeHre TPU3HAKOB JICTUMOCTH TEJIBIX YHCEIT: 1
anroput™ EBKIMAA /Ui pemieHus 3a1a4d B LEIbIX YHUCIax

92 KonTpomnsHas padora: "Teopus nenbix gyucen" 1

93 CucreMa ¥ COBOKYITHOCTh ypaBHeHH. PaBHOCHIIbHBIE 1
CUCTEMBI M CUCTEMBI-CJIEICTBUS

94 CucremMa 1 COBOKYMHOCTh ypaBHEHHH. PaBHOCUIIbHBIE 1
CUCTEMBI M CHCTEMBI-CJIC/ICTBHS

95 OCHOBHBIE METOJIbI PEIIIEHUSI CUCTEM U COBOKYITHOCTEH 1
palMOHAIBHBIX YPaBHEHUN

96 OCHOBHBIE METOJIbI PEIIEHUSI CUCTEM U COBOKYITHOCTEH 1
UPpaAIlMOHATIBHBIX YPaBHEHHMA

97 OCHOBHBIE METOJIBI PEIICHUS CUCTEM U COBOKYITHOCTEH 1
MOKa3aTeNbHbIX YpaBHEHUN

08 OCHOBHBIE METOJIBI PEIIEHUSI CUCTEM U COBOKYITHOCTEH 1
MOKa3aTeNbHbIX YpaBHEHUN

99 OCHOBHBIE METOJIBI PEIIEHUSI CUCTEM U COBOKYITHOCTEH 1

JOrapupMHUUECKUX ypaBHEHUH




OcHOBHBIC MCTObI pCIICHUA CUCTCM U COBOKyr[HOCTCfI

100 y 1
norapu(pMHUECKUX YpaBHEHHMA
[TprMeHeHHe cucTeM K pellIeHUI0 MaTeMaTUYeCKHUX 3a1a4
101 Y 3aJ1a4 U3 Pa3IuIHbIX 00J1aCTel HAYKH U peaTbHOMN 1
KU3HHU, HHTEPIPETALUs TOTYISHHBIX PE3yIbTaTOB
[TprMeHeHHe cucTeM K pellIeHUI0 MaTeMaTUYeCKHUX 3a1a4
102 Y 3aJ1a4 U3 Pa3IuIHbIX 00J1aCTel HAYKH U peaTbHOMN 1
KHU3HH, HHTEPIpeTalys NOJIYyYEHHBIX pe3yJbTaToB
[IpuMeHeHre HEPaBEHCTB K PEIICHUIO MaTEMAaTHIECKUX
103 3a[a4 ¥ 33/1a4 U3 Pa3InYHbBIX 00JIacTe HAYKN U pealbHOU 1
KU3HU, HHTEPIpETalys IOJTYyYeHHBIX pe3yIbTaToB
KonTpomnpHas padora: "CucTeMbl palliOHATILHBIX,
104 UpPPAMOHATIBHBIX MTOKA3aTEIbHBIX U JIOTapU(YMUIECKUX 1
ypaBHEeHUI"
105 PannonanbHbIe ypaBHEHHS ¢ TapaMeTpaMHu 1
106 PannonanbHbIe HepaBeHCTBA C TapaMeTpamMu
107 PanroHnanbHbIE CUCTEMBI ¢ TApaMETPAMU 1
108 HppaunoHanbHble ypaBHEHUs, HEPABEHCTBA C 1
napameTpamu
109 WppanmoHanbHbIe CHCTEMBI C TapaMeTpaMu 1
110 [Toxa3zaTenbHbIE YpaBHEHUS, HEPABEHCTBA C ITapaMeTpaMu
111 [TokazarenbHbIE CUCTEMBI C TTApAMETPAMU
112 Jlorapugmuueckue ypaBHEHHs, HEPAaBEHCTBA C 1
napameTpamu
113 Jlorapudmuueckne CUCTEMBI C TapaMeTpaMu 1
114 TpuroHomeTpruyeckue ypaBHEHHS C NapaMeTpamMu 1
115 TpuroHomeTpruuecKkue HEPABEHCTBA C TapaMETPAMU 1
116 TpuronomeTpudecKkre CUCTEMBI ¢ TTapaMeTpamMu 1
117 [TocTpoenue u uccaeroBaHUE MaTeMaTHYECKUX MOJereit 1

peaIbHBIX CUTyalUi C IIOMOLIBIO YPABHEHUN C




napaMeTpamu

HOCTpOGHI/IC Hn UCCIICAOBAHUEC MAaTEMATHYCCKHUX MO,Z[CJICﬁ

118 pEaNbHBIX CUTYAIMI C ITOMOIIBIO CUCTEM YpaBHEHUH C
napaMeTpamu
[TocTpoenue u uccaeoBaHNE MaTEMaTHYECKUX MOJIEINEH

119 pEANTbHBIX CUTYAIMI C ITOMOIIBIO CUCTEM YpaBHEHUN C
napaMeTpamu

120 KonTtposnsHas padora: "3anaun ¢ mapamerpamu”

121 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU:
"VpaBHeHus"

122 [ToBTOpenue, o6o0IICHNE, CUCTEMAaTH3AIMS 3HAHUHA:
"VpaBHeHus"

123 [ToBTOpenue, 0600IICHNE, CUCTEeMATH3AIMS 3HAHUA:
"VpaBHenus. CucreMsl ypaBHEeHUN"

124 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU:
"HepaBencrsa"

125 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATHU3AIINS 3HAHU:
"HepaBenctsa"

126 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIINS 3HAHUIA:
"HepaBenctpa"

127 [ToBTOpenue, 06001IeHNE, cCCTeMaTU3allks 3SHAHUN
"ITpon3BoaHas u €€ npuMeHeHue"

128 [ToBTOpEeHmEe, 0000IIEHNE, CHCTEMATH3aIIUs] 3HAHUN:
"ITpon3BoaHas u €€ npuMeHeHue"

129 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIlUsI 3HAHUH:
"IIpon3BogHas n €€ npuMeHeHue"

130 [ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTU3allMs 3SHAHUN:
"NHTerpa u ero npuMeHeHue"

131 [ToBTOpeHme, 0600IIEHNE, CHCTEMAaTH3alIUs] 3HAHUI:

"(DYHKI_[I/II/I"




132 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3allNs 3SHAHUN: 1
"Oyakuun"
133 [ToBTOpeHME, 0000IIEHUE, CHCTEMATH3AIUs 3HAHUH: 1
"®yHkun"
134 Wrorosas kKoHTpoOJbHAS paboTa 1
135 Hrorosast kKoHTpoOJIbHAS paboTa
136 IToBTOpeHHE, 0000IICHUE, CHCTEMATH3alIHsl 3HAHUN
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



