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HOACHUTEJBbHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauOoJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3YYEHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0YyYaroMIMXCsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydyaroliydecs OBJAa[eBaloOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyiHpyeT cBoOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

Y4eOHblif Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY JJii YCIICIIHOTO OBJAJACHHUS 3aKOHAMU (PU3UKHU, XUMUHU, OHOJIOTHUH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA Pa3BUTUSI 3KOHOMUKHU U OOILIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBiajieHHMEe aOCTPakTHBIMU U JIOTMUECKU
CTPOTUMH KOHCTPYKLIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, J0Ka3bIBATh
YTBEPKJICHHS ¢ NOMOILIBIO MHIAYKLIHN U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000lIeHNE W KOHKpETU3aluio, abCTparupoBaHWE M aHAIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xoxe m3yuyeHus yueOHOro kypca «AiredOpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» OOy4YarolIMecs MOJY4YaloT HOBBIA OMNBIT PEIICHHs MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJILHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEN pEAIbHBIX CUTyalUu,
WUHTEPHpPETAllMd  TOJYYEHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MAaTeMaTHYECKUX 3aKOHOMEPHOCTEM B NPUPOJE, HAyKEe U MCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYuebHblli Kypc 00J1a7aeT 3HAYUTEIHHBIM BOCIHUTATEIBHBIM MOTCHIIMAIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GbOopMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NEeSTEIbHOCTH, TpeOyroleld MpOJOJKUTEbHONM  KOHIEHTpAUud BHHUMAHUSA,
CaMOCTOATEIBHOCTH, aKKyPaTHOCTH M OTBETCTBEHHOCTH 3a ITOJIYYEHHBIN Pe3yJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe U HauajaM MaTeMaTH4YeCKOro aHalln3a
JICKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

B cTpykType yuebHOro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIJICTIEHBl  CIIEAYIOIINE COAEPXKATENbHO-METOANYECKNE JUHUU: «Yucma wu
BbIYMCIICHUS», «DYHKIIMU U Tpa@uku», «YpaBHEHHUs U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanusa», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSHKEHUH JABYX JIET
oOy4eHHUs Ha YPOBHE CpEeIHEro 00IIero 00pa3oBaHusl, €CTECTBEHHO JIOTIOIHSS IPYT
JIpyra ¥ MOCTENEHHO HACHIIIAsCh HOBBIMH TEMaMH U pasjenamu. [[aHHbIi yaeOHbIN
KypC SBIISIETCS HHTETPaTHBHBIM, MOCKOJBbKY 0O0bequHseT B cebe colepikaHue
HECKOJbKMX MaTeMAaTUYECKHX TUCIUILUINH, TaKUX Kak anredpa, TPUTOHOMETPHS,



MaTeMaTHYECKHI aHaIN3, TEOPUS MHOKECTB, MaTeMaTHIecKasi Ioruka u fipyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIAJeBalOT BCE Oojiee MMPOKUM MATeMaTUIECKUM
amnmapaToM, y HUX TOCJIEIOBATEIILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIeJh PEATbHON CUTyalWH, TPUMEHATh 3HAHUS,
MOJydYeHHBIC TPH HM3YYCHHH YYeOHOTO Kypca, Ui PEIICHUS CaMOCTOSTEIBHO
chopMyITUPOBAHHON MAaTeMaTUYECKOW 3a/la4yu, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

ConepxxarenpHO-MeTOIMYecKass JUHUS «YUKcia W BBIYMCICHUS) 3aBEpIIacT
¢bopMHpOBaHHE HABBIKOB MCMOJIb30BAaHUS JACHCTBUTEIBHBIX UHCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpeqHero o0riero
oOpazoBanusi oco0oe BHUMaHHE yAensercs (OPMHUPOBAHHIO  HABBIKOB
palMoHAIbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B CeOSl MCHOJIB30BAHUE Pa3IMUHBIX
dopM 3amucu 4YHcia, YMEHHUE JeNaTh MNPUKHUJIKY, BBIIOJIHATH MNPUOIMKEHHBIC
BBIUUCIICHUS, OLICHUBATh YWCIIOBBIC BBIpAXKEHHSA, pabOTaTh ¢ MaTEeMAaTUYECKHUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOIUMCSI MHOXECTBAa HATYPaJbHBIX, LEJbIX,
palMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIOM H3 OTHX MHOXECTB pacCMaTpHBAIOTCA
CBOMCTBEHHbIE €My cleUu(UYECKUue 3aJaud M OINEpaluu: JEeJIeHHUE Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCEN, OcOoOble CBOMCTBA
palMOHABHBIX M MPPALMOHAIBHBIX YHCE, apU(PMETUIECKHE OTepalii, a TaKXKe
U3BJICUCHUE KOPHS HATYPaTbHOW CTETICHH Ha MHO>KECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO Kpyra HCIOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSMH MX TMPUMEHEHHS JUIS PEIICHUS Pa3iHuHbIX 33734
dbopMupyeTcsi TpeaCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIETICH peasbHOr0 MHUpPA, HIMPOKO HCIONB3YIOTCS 0000IIeHHEe U
KOHKPETH3aIHS.

JIluaus «YpaBHEHUS W HEPABEHCTBA» DPEATHM3YETCsl Ha TPOTSIKECHHH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpenycCMOTPEHO pelIEHHWE COOTBETCTBYIOIIMX 3anad. B
pesyibrare OOyd4aroliydecss OBJAJEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMoOHABHBIX, HPPAIMOHATIBHBIX, TOKA3aTCIbHBIX, JIOTAPU(PMHUUCCKHX U
TPUTOHOMETPUUYECKUX YpaBHEHUI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
colepkammx mnapamerpel. [lodydeHHbIE yMEHHsS IIMPOKO HCHOJIb3YIOTCS IpHU
UCCIIEIOBAaHNH (DYHKIUI C TIOMOIIBIO MPOU3BOIHON, MPU PEIICHUH MPHUKIATHBIX
3a7a4 W 3a7a4 Ha HaXOXKJEHUE HanOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIIUH.
Jannasi copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, TpeoOpa3oBaHHs  PAIMOHATBHBIX,
UPPAIMOHATILHBIX W TPUTOHOMETPUYECKHUX BBIPAKCHHI, a TAKKE BBIPAKCHHH,
COJEpIKAINX CTEMEeHU U JIoTapudMbl. bmaromaps W3y4eHHIO anre0pandecKoro
MaTepHala MpOUCXOIUT AalIbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIUICHUS. 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKU JIEAYKTUBHBIX PACCYXICHUH,
paboThl C CHUMBOJBHBIMH (pOopMaMu, TPEICTABICHHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPaBEHCTB. AnreOpa npennaraet 3G PpeKTuBHbIC



MHCTPYMEHTBl MJI1 PEUICHUsS MPAKTUYECKHMX M €CTECTBEHHO-HAYUYHbIX 3ajady,
HarJIsiAHO IEMOHCTPHUPYET CBOM BO3MOXKHOCTH KakK A3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM W TpaduKA» TECHO
NeperuieTaeTcs ¢ JAPYTMMH JIMHUSIMH Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3yUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJorapuPMUIECKON U TPUTOHOMETPUUECKUX QYHKIIUNA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS peUIeHUs 3a7ad U3 JAPYTUX YYEOHBIX
MPEAMETOB U PEATHLHOMN KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM aHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHWIl M HepaBeHCTB. lIpu »Tom OomblIOE BHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHSI BBIpaKaTh (HOPMyJIaMU 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMA BEITMYMHAMH, HCCIEIOBATh TOJyYCHHBIE (PYHKIIUH, CTPOUTH HX
rpaduku. MaTepuai 3Toi coepKaTebHOM JTMHUN HAIEJICH Ha pa3BUTHE YMECHHH 1
HAaBBIKOB, O3BOJISIIOLIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BETUUYMHAMHU B PA3IMUHON
dbopme: aHATUTHYECKOM, Tpadudeckoi U clioBecHOW. Ero n3yuenne crnocoOoCTByeT
Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopnepxartenpHas nauHus «Havana mMareMaTM4ecKOro aHaiu3a» IO3BOJIIET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JIOCTYITHBIX OO0YyYarolmuMcs, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTb CTPOHUTH
rpa@uKky  CIOXKHBIX (YHKIMMA, OMpEAeNsaTh HMX HauOOJbIINE W HAUMEHBIIUE
3HAQYECHUS, BBIYUCIATH IUIom@agu Guryp v oObEMBI TEJ, HaXOAUTh CKOPOCTU U
yCKOpeHusi TporieccoB. JlaHHasi cojepkaTenbHas JHMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHUSI MAaTEMATHYECKUX MOJIeJIed pealbHBIX CHUTYyallui,
MO3BOJISICT HAXOIUTh HAWJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COLUAIBHO-
PKOHOMMYECKHUX, 3aJayax. 3HAKOMCTBO C OCHOBaMH MaTeMaTHYECKOro aHaiu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (QOPMUPOBAHUIO YMEHHMM pACIO3HABaTh TMPOSIBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UucKyccTBe. OOyJaronInecs y3HatoT O BBIIAIOIIMXCS
pe3ynbTaTtax, MOJYyYEHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.

CopaepxaTeapHO-MeToANYEeCKas TMHUS «MHOXEeCTBa U JIOTHUKay BKIIIOYAET B
ceOsi DIIEMEHTHI TEOPUU MHOXKECTB M MAaTeMaTHYeCKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIE NIPEACTABICHUS IPOHU3BIBAIOT BECHh KYpPC IIKOJIbHON MaTeMaTUKH
U TpeajaraloT HaumboJiee YHUBEPCAIBHBIM S3BIK, OOBEAMHSIOMIMN BCE pa3iebl
MaTeMaTUKU W €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHUE
JUCUMIUIMHBL U WX TPWIOKEHHS B eauHoe Ienoe. [loaTtoMy BakHO JaTh
BO3MOXXHOCTh OOydYaromemycsi TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIA SI3bIK
COBPEMEHHOW MaTeMaTUKH W HCIOJIb30BaTh €ro JJIsl BBIPAKEHUS CBOUX MBICIIECH.
JpyruM BaXHbBIM TIPU3HAKOM MAaTE€MaTUKH KaK HayKu CleAyeT TMpUu3HaTh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHWN M CJIEJAOBAHHE ONPEICTEHHBIM
NpaBWJaM  TMOCTPOEHUSI  JIOKA3aTelIbCTB.  3HAKOMCTBO  C  JJIEMEHTaMH
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS



O0Oy4JaroIIMXCsl, MO3BOJISIET UM CTPOUTH CBOM PACCYKIEHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa M Hadajla MaTeMaTHYECKOrO aHaju3a
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO MOJCIMPOBAHUS, KOTOPhIC MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHHMIO HABBIKOB TOCTPOSHUS MOJIENeld peabHBIX
CUTyallui, HWCCIENOBaHMS JTHX MOJIeJied ¢ IIOMOIIBI0 ammapara aiareOpbl u
MaTeMaTHYECKOr0 aHajau3a, WHTEPHpeTaIluy IOJIYyYEeHHBIX pe3yiabTaTtoB. Takue
3a/IaHUs BILUIETEHBI B KAXK/IbIN U3 pa3iesioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepuall
y4eOHOro Kypca HIMPOKO HCIOIB3YETCs JJIsl PEIICHUs] MPUKIAIHbIX 3anad. [lpu
pPEIICHNM  pPEATbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HaOJIOMATeIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCs,
WCIIOJI30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETU3UPOBATH  MPOOJIEMY.
JlesitenpHOCTh 1O  (OPMHUPOBAHWIO HABHIKOB PEIICHHWS] TPUKIAIHBIX —3a1a4
OpraHU3yeTCs B MPOIECCe U3YUCHHS BCEX TeM YyUeOHOTo Kypca «Anredpa u Havaja
MaTEMaTHYECKOTO aHAJIN3a.

Ha wusyuenme ydeOHOro kKypca «Anrebpa W Havalla MaTeMaTHYECKOTO
aHaiau3ay oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPXXAHME OBYUYEHUA

10 KITIACC

Yuciaa v BIYMCICHUA

PanmonaneHple umcia. OOBIKHOBEHHBIE U JECSTHUUHBIE IPOOH, MPOLIEHTHI,
OeckoHeuHble Mepuoanueckue npodu. IlpumeneHue npodei M MPOLEHTOB IS
pelIeHus NIPUKIaJHbIX 3a7a4 U3 PAa3JIMYHbIX OTpAciel 3HAHUWM U PEANIbHOU KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoOHaJIBHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepauMM € JACUCTBUTEIbHBIMU  4UCIaMH.  Moayib
JEHCTBUTENLHOTO YKCa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHNUS, TTPaBHUIIa
OKPYIJICHHS, IPUKHUJIKA U OLIEHKA pPe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1enbiM nokazareneM. buHoM Herotona. lcnosb3oBanue
MOJIXOJIAIICH (POPMBI 3aIUCH TEHCTBUTEIBHBIX YUCEN AJISl PEIICHUS MTPAKTHIECKUX
3aJ1a4y ¥ NpPeCTAaBICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €ro CBOMCTBA.

CreneHp C palMOHAIBHBIM II0KAa3aTEIeM U €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIBHBIM IOKA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa norapupma. JlecaTuyHble W HaTypasbHbIC
JorapupMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
apPKKOCHHYC M apKTaHI€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHNs U HEPABEHCTBA

ToxmecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIE ypaBHEHUsI M YypaBHEHHs-cielncTBUs. HepaBeHCTBO,
pelIeHre HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LENbIX U IPOOHO-PAIMOHATIBHBIX YPABHEHUHN U
HEpaBEHCTB. MHOroujeHbl OT OJHOM nepemMeHHOH. JleleHne MHoOroudsjieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 1es1bIMU KO3 UIIUEHTAMU.
Teopema Buera.

[TpeoOpa3oBaHusl YMCIOBBIX BBIPAXKEHUMN, COJEPKAIIMX CTETIEHN U KOPHHU.

HppauroHanpHble YpaBHEHHMUS. OcHOBHBIE METO/IbI penieHus
UPPALMOHAIBHBIX YPABHEHUIA.

[Toka3atenbHble ypaBHEHHs. OCHOBHBIE METOJBI PELICHUS IOKA3aTEIbHBIX
YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

Jlorapupmuueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pereHus
JorapuMHUYECKUX YPaBHCHHM.
OcHoOBHBIE TPUTOHOMETPHUUECKHUE hopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKCHUH. PellieHue TpUroHoMeTpU4ECKUX YpaBHEHU .

Pemienue cucreM JIMHEWHBIX ypaBHEHHW. Marpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHUM. OnpeaenuTenb MaTPUILIbl 2 X2, €r0 FeOMETPUUYECKUN CMBICIT U CBOMCTBA,
BBIUHCIICHUE €r0 3HAYCHUS, TPUMEHEHUE ONPENECIUTEN JJIsl PELICHUS CUCTEMBI
JVHENHBIX ypaBHEHUW. PelleHne npukiagHbpIX 3a1ad C IIOMOIIBK) CHUCTEMBI
JIMHENHBIX ypaBHeHHU. VcciaenoBanne noCTpOEHHOW MOJIENIA ¢ TIOMOIIBIO MAaTPHII
Y OIPEIEIIUTEIIEH.



[TocTpoeHne MaTeMaTUYECKUX MOJEJIEN PEabHOM CHUTYallMd C IMOMOIIBIO
YpPaBHEHU W HEpaBEHCTB. lIpuMeHeHHe ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aj1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTell HayKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKH

OyHKIMA, CcrnocoObl 3amaHus ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Kommnosumms yukiuii. I'papuk  yHkium. DnemeHTapHble MpeoOpa3oBaHUs
rpaduKoB GYyHKITUH.

ObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHU Qynkuuu. Hymm Qyskumu.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 Heu€THbIe pyHKUIMU. [leproanueckue
byaknun. [IpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl W MUHUMYMBI
¢bynkiun. Hanbomnpiiee 1 HauMeHbIlee 3Ha4eHHs PYHKIIUU HA TIPOMEXKYTKE.

Jluneiinas, KBaapaTuyHas W ApOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHKNE U TOCTPOCHUE UX IPa(pUKOB.

Crenennast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM Moka3ateneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHs N-0if CTENeHU KaK (yHKIIMKA 0OpaTHOM CTENeHU
C HATypaJIbHBIM OKA3aTEJEM.

[TokazatenbHass u Jjorapudpmuyeckas GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMIMA 71 pellIeHUs YpaBHEHUH.

TpuronomeTpruyeckass OKPYKHOCTb, OIIPENEICHUE TPUTOHOMETPUUYECKUX
(GyHKIUNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCUMOCTHM B peEaJbHBIX MpoIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUS ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYECKOW MHAYKIUA. MOHOTOHHBIE M OTPAHUYEHHBIE MTOCIIEI0OBATEIBHOCTH.
Hctopusi BOZHMKHOBEHHMS MAaTEMaTUYECKOIO aHalu3a Kak aHajln3a OECKOHEYHO
MalbIX.

Apudmernueckast 1 reoMeTpruecKas nporpeccuu. beckoneuHo yObiBaromast
reomerpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBIBaIOILIEH reoMEeTpUYEeCKON
IPOrpeccuu. JINHENHBIA U 3KCIOHEHIIMAIBHBIA pocT. Hucio e. @opMyra ClI0KHbBIX
IpOLEHTOB. Mcronb30BaHWE TMPOTPECcCUU JUIsl PELIEHUs pealbHBbIX —3a1ady
MPUKIIATHOTO XapakTepa.

HenpepoeiBHble (yHKIIMM W WX CBOWcTBA. TOYKM pas3pbiBa. ACHMIITOTHI
rpadukoB QyHkuuid. CBOHCTBa (YyHKUMN HENpPEpBIBHBIX Ha OTpe3ke. MeTon
WMHTEPBAJIOB JUIsl pEIIeHUs HepaBeHCTB. l[IpuMeHeHue CBOICTB HEMpPEepBhIBHBIX
GbyHKUMNA 1S peleHus 3a1ay.

[lepBas u BTOpast npousBoaHble GyHKIMU. OnpeneneHue, reOMeTpUIECKUi 1
(bu3MYecKuil CMBICI TPOU3BOAHON. YpaBHEHUE KacaTeabHOUN K rpaduky QyHKIUY.

[IpousBoaHblE  BJAEMEHTApHBIX  (YHKIUM. IIpousBogHass  cyMMmbl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, omepanuy HaJ MHOXXECTBAaMHM W WX CBOMCTBA. Jlnarpammsbl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
OMMCAHUS PEATbHBIX MPOLECCOB W SIBICHWM, MPU PELIEHUU 3aJad U3 JIPYyTrux
y4eOHBIX MPEAMETOB.



Ompenenenne, TeopemMa, CBOMCTBO MaTEMAaTHYECKOTO OOBEKTa, CIEICTBUE,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIC YPAaBHEHUSI.

11 KUIIACC

Yucaa v BBIYMCICHUA

Harypanbubie u nenble yncna. [[pumeHeHne NpU3HAKOB JIEIMMOCTH LIEJIBIX
qyuces, HauOoJbuik oOuuid nenutens (manee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurma EBkinuaa s penieHus
3a/1a4 B LEJIBIX YUCIIAX.

KommiekcHble uymcna. AnreOpandeckas W TPUTOHOMETpHUYECKas (POpPMbI
3allUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHdyecKue omnepanud ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn u3 KOMIUIEKCHOTO unchaa. [Ipumenenune
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHHS (PU3NYECKUX U TEOMETPUUECKUX 3a/a4.

YpaBHeHNs U HEPABEHCTBA

CucreMa U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBI
U CUCTEMBI-CIIEJICTBHSI. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHM C  TMOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTHU. PenieHne TpuroHOMEeTpuYeCKUX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKA3aTeNbHBIX U  JIOTapU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAITUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOZIbl PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UppalmoHaIbHbIX, MOKA3aTEIbHBIX U JOTapU(PMUIECKUX YPaBHEHUIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IApAMETPAMU.

[IpuMeHeHue ypaBHEHUMN, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMaTUYECKUX
3aJlay W 3a/1a4y U3 pa3lInyHbIX 00JacTel HAYKH U peaIbHOM dKU3HU, UHTEPIPETALS
ITOJIYYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPuKu

I'padux xommosuruu Gyukuuii. ['eomerpudeckue 00pas3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpruueckre QPyHKIIUU, UX CBOMCTBA U TPAPUKHU.

['padrueckne meTonmbl pelieHUs ypaBHEHUN W HepaBeHCTB. | 'paduueckue
METO/IbI PEILICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnons3oBanue rpadukoB GyHKIUN JUIsT KCCIECIOBAHHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3aady U3 JIPYTrUx YYEOHBIX
MPEAMETOB U PEATBHON KU3HU.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

[IpumMeHeHne Mpou3BOAHON K UCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMymbl. HaxoxaeHre HanboabIero 1 HAMMEHbIIEro 3HaYeHU I HEeMPepbIBHON
(GyHKUIHUU Ha OTPE3KE.

[IpuMeHeHue NPOU3BOJHOM MU HAXOXACHUS HAWJIY4IlEero pEUIeHUs B
NPUKIAIHBIX 3a/ladyax, JUIsl ONPEACNICHUS] CKOPOCTH M YCKOPEHHS IMpolecca,
3aJIaHHOTO (HhOPMYJION MK TpaduKoMm.



[TepBooOpa3Hasi, OCHOBHOE CBOICTBO TepBOOOpa3HbIX. llepBooOpasHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOpa3HbIX.

HNurerpain. ['eomeTpruuecknii CMbICT MHTErpaja. Berauciienue onpenenéHHoro
uHTerpaia no popmysne Herotona-JleioHua.

[IpumeHneHnue uHTErpana s HAXOXKIACHUS IUIONIAJeH IUIOCKUX (Uryp u
00BEMOB T€OMETPUUECKUX TEll.

[Ipumepnr pemenuit auddepeHIanbHbIX YpaBHEHUNA. MaTtemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C MOMOIIBI0 U depeHInaTbHBIX
YPaBHEHUM.



IUIAHUPYEMBIE PE3YJbTATBI OCBOEHUSI YYEBHOT'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOT O AHAJIM3A»
(YIJIYBJEHHBIIA YPOBEHD)

HA YPOBHE CPEJHEI'O OBILIET'O OBPA30OBAHMS

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIUMU OOYYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHICKOT0o 00IeCTBa, NMPEJACTaBICHUE O MATEMATUYECKUX
OCHOBaX (PYHKIMOHUPOBAHUSI  PA3IUYHBIX  CTPYKTYp, SBJICHUH, MpOLEIYp
Ipa)<1aHCKOI0 00111eCcTBA (BBIOOPHL, OIIPOCH U IPYTrO€), yMEHHUE B3aUMOICHCTBOBATS C
COIMAIBHBIMU MHCTUTYTAMH B COOTBETCTBHUH C UX (DYHKIMUSIMU U HA3HAYCHUEM;

2) MIaTPHOTHYECKOT0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON Tpa)xKJaHCKOM MJICHTUYHOCTHU, YBAXKECHHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUHCKOM MAaTEMaTHKH, LIEHHOCTHOE OTHOLIEHUE K
JOCTHKEHUAM POCCUMCKHX MAaT€MaTUKOB M POCCHUUCKOW MATEMaTUYECKOW IIKOJIbI,
UCIIOJIb30BaHUE 3THUX [JOCTHXKEHHM B JAPYrMX HayKaxX, TEXHOJOrusax, cdepax
SKOHOMMUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE JYXOBHBIX ILIEHHOCTEH POCCHUHCKOrO Hapoja, cOpMHUpPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOrO IOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUM HAYKU U JACSATEIbHOCTHIO YUEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOrO Oy IyILEro;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOLICHHWE K MHUPY, BKIIOYAs OSCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a7a4, PEIIEHUHN, PACCYKIECHUNA, BOCIPUUMUYUBOCTh K
MaTeMaTUYECKUM acleKTaM Pa3InvHbIX BUAOB HCKYCCTBA,;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHS IPUMEHATh MaTEMAaTUUECKUE 3HAHUSI B MHTEpecax
310poBOro M 0Oe€30macHOro oOpa3a »W3HH, OTBETCTBEHHOE OTHOILEHHE K CBOEMY
3I0pOBBIO (3I0POBOE TMUTaHWE, COATAHCHUPOBAHHBIA pPEKHUM 3aHATUH U OTAbIXA,
peryisipHas (u3MUecKas aKTUBHOCTh), (PU3MUECKOE COBEpPUICHCTBOBAHUE IPHU
3aHSTUSX CIIOPTUBHO-03/I0POBUTEIBLHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYZY, OCO3HaHHE [IEHHOCTHU TPYA0II00US, HHTEPEC K Pa3INuHbIM
chepam mnpodeCcCHOHANBHONW JACSITEIBHOCTH, CBSI3AHHBIM C MATEMATHKOM U €€
MPWIOKEHUSMUA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymiel mpodeccuu u
peann30BbIBAaTh COOCTBEHHBIC KU3HCHHBIC IIJIAaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTEMaTUYECKOMY 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU BCEH JKU3HH,
TOTOBHOCTb K AKTUBHOMY YYaCTHIO B PEIICHUH MTPAKTUYECKUX 337a4 MaTEMAaTUYECKON
HaIpPaBJICHHOCTH;



7) 3KOJIOTHYECKOr0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh  JKOJOTUYECKOW  KYJIbTYphl, TIOHUMAaHHE  BIUSHUSA
COIIMAJIbHO-D)KOHOMUYECKUX MPOILIECCOB HAa COCTOSHUE MPUPOJHONM U COLMATBHOM
Cpeabl, 0CO3HAHKE IrI100AIbHOTO XapaKTepa 3KOJIOTHYECKUX MPo0ieM, OpUEHTALIMS Ha
IPUMEHECHHE MaTeMaTUYeCKUX 3HAHUU JJIs PEIICHUS 3a7a4d B 00JIACTH OKPYKaIOIIeH
cpenbl, IJIAaHHPOBAHHUE TOCTYIKOB W OIIEHKM HMX BO3MOXHBIX TOCIEICTBUHN IS
OKPY’KaroIleH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON NMPaKTUKH, TOHUMAaHHE MaTEMaTHUUECKOM
HayK{ Kak c(ephl YEIOBEUCCKOU NEATEIHLHOCTH, ITANOB €€ Pa3BUTHS M 3HAYUMOCTH
JUISL pa3BUTUSI LUBWIM3ALMK, OBJIAJCHUE SI3BIKOM MaTeMaTUKU U MaTeMaTH4YeCKOU
KYJbTYpPOM Kak CpeICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO U
HCCIIEIOBATENbCKYIO JIEATEIIbHOCTh UHANBUIYATIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble jiornyeckue aeiicTBUA:

BBISIBIISITh M XapaKTEpHU30BaTh CYIICCTBEHHbIC MPU3HAKKM MaTeMaTHYECKHX
00BEKTOB, MTOHATUH, OTHOIICHUH MEXKIY MOHATUAMHU, (HOPMYIUPOBATH OMpPENEICHUS
MOHATHUH, YCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK KJIacCU(PUKAIIMKA, OCHOBAHUS JIJIs
000011IeHNs U CPAaBHEHMUSI, KPUTEPUHU TTPOBOJIUMOTO aHAIHN3a;

BOCIIpUHUMATh,  (GOPMYJIMpOBaTh W  MPEeOOpa3oBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPHUIIATENIbHBIC, CIMHUYHbBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS B
dakTax, JaHHBIX, HAOMIOACHUSAX M YTBEPKICHUSAX, Npemjaratb KPUTEPUHU IS
BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JIeNaTh BBIBOJABI C HCIIOJIB30BAHWEM 3aKOHOB JIOTUKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITFOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CaMOCTOSITEIIBHO JOKA3aTelbCTBA MAaTEMATHUYCCKUX YTBEP KICHHUN
(TpsiMBIE ¥ OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTAIUIO, IPUBOJIUTH TIPUMEPHI H
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMPATH CIIOCOO penieHus yaeOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
perieHus, BHIOUpaTh HanboJee MOAXOASAIINMN ¢ y4ETOM CaMOCTOSTEIHLHO BBIJIETICHHBIX
KPUTEPUEB).

ba3oBble uccienoBaregabcKue 1eHCTBUA:

WCIIOJIh30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUH HMHCTPYMEHT TIO3HAHWS,
dbopMynrpoBaTh BONPOCHI, (GUKCUPYIOIIKE TPOTUBOPEUNE, MPOoOIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOe, (OopMHUpOBaTh THUIIOTE3y, apTyMEHTHPOBATH CBOIO IO3HUIIHIO,
MHEHUE;

IIPOBOJIUTH CAMOCTOSITEIIEHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIICTIOBAHHE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOoro OOBEeKTa, SBICHHS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXITy 00bEeKTaMU, SIBJICHUSIMU, TIPOLIECCAMU;



CaMOCTOSITEIBHO (POpMyIHpOBaTH OOOOIICHHWS] W BBIBOJABI IO PE3yJIbTaTaM
MIPOBEAEHHOIO HAOMIOAEHUS, HCCIIEJOBAHUS, OLIEHUBATh JIOCTOBEPHOCTDH MOJIYYEHHBIX
PE3yNbTaTOB, BHIBOJOB M 0000IIECHNI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTUE MPOLECCA, a TaKXKe BBIJIIBUIaTh
PEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISATh JIeUIIMTHI UHPOpPMAIIMK, JAHHBIX, HEOOXOAMMBIX [JIsi OTBETa Ha
BOITPOC U JIJIs1 PEUICHUS 33]1a4H;

BbIOMpaTh MHGOPMAIMIO U3 HUCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMAaTU3UPOBATh U MHTEPIPETHUPOBATH UHPOPMAIIMIO PATUYHBIX BUAOB U (POopM
MIPEACTABJICHHUS;

CTPYKTYPUPOBATh HMH(POPMALIMIO, MPEACTaBIATh €€ B pa3IMYHbIX (opmax,
WJUTIOCTPUPOBATH IpapUuecKu;

OLICHUBATh HA/IEKHOCTh HH(POPMALIMH IO CAMOCTOSITENBHO C(HOPMYITUPOBAHHBIM
KpUTEPUSIM.

KoMmyHMKaTHBHBIE YHHBepCcaJbHbIe y4eOHbIe JeHCTBUS

Oo0wenue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJACHUS B COOTBETCTBUM C YCIOBUAMH U
LeJIIMU OOILEHMS], ICHO, TOYHO, IPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHHUS IO XO/1y PEUIEHHUS 3a/1a4l, KOMMEHTHPOBATh
MOJIYYEHHBIN PE3YIbTAT;

B XOJZle OOCYXJEHMs 3a/aBaTh BOIIPOCHI MO CYHIECTBY OOCYXJIaeMOW TeMBl,
npo0JIeMbl, perraeMoi 3aJ1auM, BbICKa3bIBaTh UJIEU, HAIICJIEHHBIE HA TIOMCK PEIICHHUS,
COMOCTAaBIIATh CBOU CYXICHHS C CYXICHUSMU JPYrMX YYaCTHUKOB JUaiora,
0oOHapyKHUBaTh Pa3aIM4Ke U CXOJCTBO MO3ULIUNA, B KOPPEKTHOU popMe (OpMyIHpOBaThH
pa3HOIJIACHsl, CBOU BO3PAKEHUS;

MPEACTABISATh PE3YNbTAThl PEUICHUS 337aud, SKCIEPUMEHTA, HCCIIEIOBAHMS,
MIPOEKTa, CAMOCTOSATEIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4Y€TOM 3ajay
MPE3EHTAUN U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIC YHUBEpCAJbHbIEC YUeOHbIE 1eiicCTBUS

Camoopranusamnus:

COCTaBIISITh IUIaH, aJITOPUTM PELICHHs 33aJayd, BBIOMPATH CIOCOO pPEUICHHsS C
y4€TOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAThH U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIBHBIN HHTEJJIEKT:

BIIAJICTh HaBBIKAMU MO3HABATEIHLHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUA W MBICIUTENBHBIX MPOLECCOB, MX PE3yJbTAaTOB, BJIaJECTh CIOCOOAMHU
CaMOMPOBEPKH, CAMOKOHTPOJISL Tpoliecca U pe3yibTaTa PelIeHUs MaTeMaTH4eCKOu
3a/1auu;

OpenBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MPHU PEUICHUU 3a7ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, JAHHBIX,
HaWJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEH;



OIICHUBATh COOTBETCTBHUE PE3yJbTaTa MEU M YCIOBUSIM, OOBSICHAITH MPUINHBI
TOCTIKCHUSI WM HEJAOCTIDKCHUS PEe3yIbTaTOB NEATCILHOCTH, HAXOAWTH OIINOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eTeJIbHOCTD:

NOHUMAaTh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIWBHIYaIbHOU
paboThI IPH PElICeHUH YUEOHBIX 3a/1a4, MPUHUMATH 11€JIb COBMECTHOM JIEATEIbHOCTH,
IUTAHUPOBATh OPTaHU3AIMIO COBMECTHOM paboOThl, pacmpenensitb BHJIbI padoT,
JIOTOBApUBAaThCA, OOCYX IaTh MpollecC W pe3yiabTaT padoThl, 0000IATh MHEHHS
HECKOJIbKUX JIIOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax padoThl (0OCYXJIEeHHS, OOMEH MHEHHH,
«MO3TOBBIE TITYPMbD» M WHBIE), BHIOIHATH CBOIO YacTh PA0OTHI M KOOPAHMHUPOBATH
CBOM JICHCTBUSA C IPYTUMHU YICHAMH KOMaH/IbI, OIIEHUBATh KAYECTBO CBOETO BKJIa/a B
oOmuii  MPOAYKT MO  KpUTEPHUSAM,  CPOPMYIHPOBAHHBIM  YYaCTHHUKAMU
B3aMMOJECHCTBUA.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenus B 10 kjacce oO0ydaronuics TMOJYyYHUT CJICAYIOIINE
MIPEAMETHBIE PE3YIIbTAThI IO OTAECIBHBIM TEMaM padboyeil mporpaMmmel yueOHOTO Kypca
«Anre0Opa 1 Hayajla MaTEMaTUYECKOTO aHATIN3ay:

Yucia 1 BbIYUCICHHUA:

CBOOOZIHO OINEpPUPOBaTh NOHATHUAMU: pALUOHAIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas  ApoOb, TMPOLEHTHI, HPPALUOHAIBHOE  YHUCJIO, MHOXECTBA
PALMOHAIIBHBIX U JIEMCTBUTEIIBHBIX YUCET, MOLYJIb ACHCTBUTEIIBHOIO YUCIIA;

OPUMEHATH APOOU U MPOLEHTHI AJIsl PELICHUS MPUKIIAJAHBIX 3a/1a4 U3 Pa3IU4YHbIX
OTpacier 3HaHUU U PEaJbHOU KU3HU;

MPUMEHSATh MPUOIMKEHHBIE BBIYKMCICHUS, MPAaBUJIa OKPYTJIEHUS, MPUKUIKY U
OILIEHKY PE3YJIbTaTa BbIUYNCIICHUN;

CBOOOJHO OMNEpUpPOBATh TMOHATUEM: CTENEHb C IEJbIM IOKa3aTeseM,
MCIIOJIb30BaTh MOAXOMSIIYI0 (hOpMY 3alUCH JACUCTBUTENbHBIX YHUCEN AJIA PEIICHUS
MMPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO OIEpUPOBATh MOHATHEM: apUPMETUYECKU KOPEHb HATypaJbHOU
CTEIICHH;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: CTETICHD C PALIMOHAIBHBIM MIOKa3aTelIeM;

CBOOOZIHO ONEpUPOBATh MOHATUAMHU: JIOTApU(PM UHUCHA, JECATUYHBIE U
HaTypaJIbHbIE JIOTAPU(PMBL;

CBOOOJHO OMNEpUPOBaTH MOHATUSMHU: CHUHYC, KOCHMHYC, TAaHT€HC, KOTaHTE€HC
YUCJIOBOTO apryMEHTa;

OIEPUPOBATH TOHATUSAMU: APKCUHYC, APKKOCUHYC M ApPKTAHT€HC YHUCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPAaBEHCTBA:

CBOOOJHO OMEpUPOBATh MOHATUSIMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIBHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,



OPUMEHITh PAa3IUYHble METOAbl pEIHICHHs pPAlUOHANBHBIX H  APOOHO-
paloHaIbHBIX YPaBHEHUH, IPUMEHSATh METO/ HHTEPBAJIOB JIJIsl PEILICHUS HEPABCHCTB;

CBOOOJHO OMNEpUPOBATh MOHATUAMU: MHOTOUYIEH OT OJHOW TEPEeMEHHOM,
MHOTOYJIEH C HENbIMU KO3(h(UIIMEHTAaMH, KOPHU MHOTOWIEHA, MPUMEHATh JIEJICHHE
MHOTO4JIEHa HA MHOTOUJIEH C OCTAaTKOM, TeopeMy be3y u Teopemy Bueta aiist pemenus
3ajady;

CcBOOOHO ONEpUPOBATh NOHATUAMU: CUCTEMA JIMHEHHBIX YPaBHEHUH, MaTpuLa,
OTIPEAEIUTENb MAaTPULIBI 2 X 2 ¥ €r0 TEOMETPUUYECKUIN CMBICII, UCTI0Ib30BaTh CBOMCTBA
onpeaenuTes 2 X 2 1isl BBIYUCIEHUS €r0 3HAYE€HUs, IPUMEHATh ONPEASIUTENN AJIs
pELIECHUSI CUCTEMBl JIMHEWHBIX YpaBHEHUH, MOJEIMPOBATh pPEabHbIE CUTYalluU C
MIOMOILBIO CUCTEMBI JUHEHHBIX YpPaBHEHUM, UCCIEAOBATh MOCTPOEHHBIE MOJEIU C
MTOMOILBIO MATPHUIL U ONIPEJIETUTENEH, MHTEPIPETUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMHU JIs TPpeoOpa30BaHusl BEIPAKEHUN;

BBINIOJIHATH NMPE0OPA30BAHMS YMCIIOBBIX BBIPAKEHUM, COJEPKALIUX CTEIEHH C
palMOHAIBHBIM [TOKa3aTeNIEM;

HCIIOJIb30BaTh CBOMCTBA JIOrapu(MOB 11l TpeoOpa3oBaHus JIOrapu(PMHUUECKUX
BBIPAKEHHUI;

CBOOOZIHO ONEpUPOBATh MOHATHUSMU: HppalOHAIbHbIE, IOKa3aTelbHbIE U
Jorapu(pMHUUECKUe YpaBHEHUS, HAXOJUTh UX PELICHUS C MOMOIIbIO PaBHOCHUIBHBIX
NIEPEXOA0B WM OCYLIECTBIIAS IPOBEPKY KOPHEH;

OPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (OPMYJIBl Ul MPeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAXKECHUI;

CBOOOZIHO  OMEpUPOBaTh  IOHSATHEM: TPUTOHOMETPUYECKOE  YpaBHEHHE,
OPUMEHSTh  HeoOXoawmble  (OpMysnbl ISl  pEImIeHUsT OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHHI,

MOJEJIUPOBATh peajbHbIe CUTYAIIUH Ha SI3bIKE aareOphl, COCTABIIATH BHIPAXKEHHUS,
YpaBHEHUS, HEPABEHCTBA [0 YCIOBHIO 33/1a4, UCCIEI0BATh MOCTPOECHHBIE MOJENH C
MCIIOJIb30BAHUEM allapara ajreopsbl.

DOyHkuMU ¥ rpapukm:

CBOOOJIHO OIEPUPOBATH MOHATUAMH: (YHKIMSA, CIOCOOBI 3aaHus (YHKIIUU,
B3aMMHO OOpaTHbIC (PYHKIIUU, KOMITO3UIUS PyHKINH, Tpaduk QyHKIINHU, BBITOIHSATH
aJIeMEeHTapHbIe TPeoOpa3oBaHus rpaPuKoB HYHKIIHIA;

CBOOOZIHO OMNEpUpPOBaTh MOHATHAMH: OOJACTh OMpENeNeHUS U MHOKECTBO
3HaYeHUN PYHKIMU, HYJIN QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATUSAMHU: UYETHBIE M HEUYETHbIE (YHKIUH,
nepuoanueckue (yHKIUH, MTPOMEKYTKM MOHOTOHHOCTH (DYHKLHH, MAaKCUMYMBbI U
MUHUMYMBI (YHKIIMHM, HauOoJblllee W HAaWMEHbIee 3HA4YeHHe (QyHKIUM Ha
IPOMEKYTKE;

CBOOOMHO ONEpUPOBATH TOHATHUSAMU: CTETECHHAs (YHKIHS C HAaTypaldbHBIM U
HeibIM ToKaszareneM, Tpaduk cTeneHHOW (YHKUMM C HaTypajdbHBIM U UEIbIM
nokasaresieM, rpaduk KOpHS N-oil cTeneHW Kak (yHKIMH OOpaTHOM CTENEeHU C
HATypaJbHBIM MOKa3aTeJIeM;



ONEepUPOBATh MOHATHAMH: JIMHEHHAs, KBagpaTuyHas M JApOOHO-ITHHEHHas
(YHKIIMH, BEITIOTHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOCHHUE UX TPAPHUKOB;

CBOOOZHO OIEpHpOBaTh MOHATHAMH: IOKa3aTeabHas M Jorapudmuueckas
(GyHKIIMM, UX CBOMCTBAa M TpaduKH, HCIOJIB30BaThb WX TpaduKH IS PEIICHUA
YPaBHCHUM;

CBOOOJTHO OINEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAS OKPYKHOCTb,
ornpe/ereHue TPUTOHOMETPUUYECKUX (PYHKIIUNA YUCIOBOI'O apryMEHTa;

UCIOJIb30BaTh TIpadukd  QYHKIUH JUIsl  UCCIENOBAaHMUS MPOLECCOB U
3aBUCUMOCTEH MpHU pEelIeHUH 3aJa4 U3 JPYrUX y4eOHBIX MPEIMETOB U pPealbHON
KU3HU, BBIpAXATh POPMYJIaMH 3aBUCUMOCTH MEXKIY BEIMYUHAMU;

Hauana MaTeMaTH4ecKOro aHAJIN3A:

CBOOOJHO ONEPUPOBATH NOHATUSAMHU: apUPMETHUYECKas U TeoMEeTpUYecKas
nporpeccusi, 0€CKOHEYHO YyObIBalOIlas TeOMETpUYecKas MpPOrpeccus, JTUHEUHbIA U
AKCIIOHEHUUAIBHBIN pOCT, (hopMyJia CI0KHBIX MPOLEHTOB, UMETh MPEJCTABIECHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM JJisi PEIICHHsS] peajbHbIX 3aJad MPHUKIAAHOTO
XapakTepa;

CBOOO/IHO ONEpPUPOBATh MOHITUSIMHU: MOCIEI0BATENbHOCTD, CIIOCOOBI 3a/aHus
[OCJIEOBATENIBbHOCTEH, MOHOTOHHBIE M OrpPaHUYEHHBIE I1OCJIEI0BATEIBHOCTH,
MOHUMAaTh OCHOBBI 3aPOXKJACHHUS MAaTEMAaTUYECKOTO aHAIM3a KaK aHain3a OECKOHEYHO
MalblX;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: HETIPEPHIBHBIC (PYHKIIMU, TOUKU pa3phbiBa
rpaduka QyHKIIMHI, aCUMITOTHI rpaduka QyHKITUY;

CBOOOJHO ONEpPUPOBATH MOHATHEM: (YHKIMS, HENpephiBHAS Ha OTpPE3Ke,
MIPUMEHSTh CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUM JIJIs pelIeHUs 3a/1aY;

CBOOOJHO ONEPHPOBATH MOHIATHUIMU: MEPBasi U BTOPasi IPOU3BOAHbIE (QYHKLINU,
KacatelibHasl K Tpaduky QpyHKIUY;

BBIYMCIISITh TPOU3BOJIHBIE CYMMBI, TPOU3BEAECHUS, YACTHOTO U KOMIIO3UIUH JBYX
GbyHKIMH, 3HaTh TPOU3BOIHBIE JJIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh TEOMETPUYECKHM U (PU3UYECKUN CMBICT TPOU3BOJHOM IS
penieHus 3a1a4.

MHoKecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUSIMU: MHOKECTBO, OTIEpAlUU HaJl MHOKECTBAMU;

HCIIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJisi ONMUCAHUS PealbHbIX
MIPOLIECCOB U ABJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

CBOOOZIHO OMNEpUpPOBaTh IMOHATUSMU: OIpEACIICHUE, TEeOopeMa, YypaBHEHHUE-
CJIEICTBHE, CBOMCTBO MAaTeMaTHYe€CKOro OOBEKTa, JOKA3aTelbCTBO, PABHOCUIIbHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce o0OydYarOIIUHCA TOJYYHUT CJICAYIOIIHUE
IpeIMETHbIE PE3YJIbTAThI 10 OTACIBHBIM TEMaM paboyeil mporpaMmbl y4eOHOTO Kypca
«Anrebpa 1 HayaJla MaTeMaTUYECKOTO aHATTN3ay:

Yucji1a ¥ BBIYUCTICHUSA:



CBOOOZHO ONEpPUPOBATH MOHATUAMU: HATYypaIbHOE U LIEJI0€ YHCIIO, MHOXKECTBA
HaTypaJbHbIX M LEJBIX YHMCEN, UCIOJB30BATh NPU3HAKU ACIUMOCTH LEJBIX YHUCED,
HO/Jl m HOK HarypaibHBIX 4WcCenl I PELICHHs 3a7ad, MPUMEHATH aIrOpUTM
EBxnuna;

CBOOOJTHO ONEpPUPOBATH TOHITHEM OCTaTKa MO MOJYJIO, 3aIlKChIBATh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHUS;

CBOOOJITHO OIEpUPOBATh MOHATHUSIMHU: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMIUJIEKCHBIX 4YHCEJI, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B alreOpanyeckod u
TPUTOHOMETPUUYECKON (HOpMeE, BBIMOTHATH apU(PMETUUYECKUE ONEpAlMH C HUMH U
U300paXkaTh Ha KOOPJIMHATHOM MIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATHh MOHATUSAMU: HUpPpPALMOHAIbHBIC, IOKA3aTEJIbHbIE U
norapu(pMUUYECKHEe HEPABEHCTBA, HAXOJAUTh UX PEIICHUS C MTOMOILBIO PAaBHOCHIbHBIX
IIEPEX0/IOB;

OCYUIECTBJISATH OTOOP KOPHEN MTPU PELIEHUU TPUTOHOMETPUYECKOTO YPABHEHMUS;

CBOOOJHO  OIEpUPOBATH IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HE0OXoauMble  (OpMynbl  JJIsi  PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOIHO ONEpUPOBATH MOHATHSAMH: CUCTEMAa M COBOKYIHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIICICTBUS, HAXOAUTH PEIICHUS
CHUCTEMBI U COBOKYIHOCTEM PAallMOHAJIBHBIX, MPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
norapuMUIECKNX YpaBHEHUIN U HEPABEHCTB;

pemaTh palyoHaibHbIe, UPpallMOHATBHBIC, TTOKA3aTeNbHbIE, TOTapu(hMUIECKIE
U TPUTOHOMETPUYECKHE YPABHEHWsS M HEPABEHCTBA, COJEpXkKALME MOAYIU U
IMapaMeTpBbl;

MPUMEHSATh TpaduyecKrue METObl JJis pelieHUs] YPAaBHEHUN W HEPABEHCTB, a
TaKKe 3aJ1a4d C IapaMeTpaMHu;

MOJEJIUPOBATh peajbHbIe CUTYAIIUH Ha SI3bIKE aareOphl, COCTABIIATH BHIPAXKEHHUS,
YpaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3aJady, HCCIENOBATh
MOCTPOEHHBIE MOJICJIM C HWCIIOJIb30BAaHWEM armapara ajireOpbl, MHTEPIPETUPOBATDH
IIOJIyYEHHBIN PE3yJIbTAT.

DYyHKIUU U TPAPUKH:

CTpouTh TpaduKu KOMIO3UIMA (QYHKIUA C TIOMOIIBIO 3JIEMEHTAPHOTO
MCCJICIOBAHMS 1 CBOMCTB KOMIO3UIINHU ABYX (DYHKIIHIA;

CTPOUTh TE€OMETpUYECKrEe 00pas3bl YPAaBHCHHUI U HEPABEHCTB HA KOOPAHMHATHOU
IIJIOCKOCTH;

CBOOO/IHO OTEpUPOBATH MOHATUAMU: TPpaQUKUA TPUTOHOMETPUUECKUX (DYHKITUH;

OPUMEHSITh (PYHKUMM JUIi MOJEIUPOBAHUS W MCCIEAOBAHUS pPealbHBIX
IIPOLIECCOB.

Hayana MmaremMaTH4ecKoro aHajamsa:

UCIOJIb30BaTh MPOU3BOHYIO JIJIsl UCCIEIOBaHUs (DYHKIIMM HAa MOHOTOHHOCTb U
SKCTPEMYMBI;



HaxXOJUTh HaWOOJBIIEC W HAUMEHbBIIICEC 3HAUYCHHS (PYHKIIMHA HEMPEPHIBHOW Ha
OTpE3KE;

WCIIOJIB30BaTh TPOW3BOAHYIO IS HAXOXKACHUS HAWIY4IIero peIieHus B
MPUKJIAIHBIX, B TOM YHCJIC COIMATbHO-YKOHOMUYECKHX, 3a/1adax, JJIs OMpeIeIcHUsI
CKOPOCTH U yCKOPEHUS TpoIiecca, 3aJaHHoro (popMyson uim rpaduxom;

CBOOOTHO OTIEPUPOBAThH TOHATUSAMU: TIEPBOOOPA3HAs, OTIPEACIEHHBIN HHTETPal,
HaXOJHWTh MEPBOOOpA3HBIC 3JEMEHTAPHBIX (YHKIIMH M BBIYUCIATH HHTETPAl IO
dbopmyne Herorona-JleliOnuia;

HAXOJHTH IJIOMIAN TUIOCKUX GUTYP U 00BEMBI TEN ¢ TTIOMOIIBIO MHTETpaIa;

UMETh TMPEACTABICHUE O MaTEeMAaTHUYECKOM MOJCIMPOBAHUN Ha TpPUMEPE
coctaBieHus nudhepeHITnaTbHBIX YPAaBHCHHUI,

permaTh MPUKIAIHBIE 3a7a4d, B TOM YHCIC COIHAIBHO-YKOHOMHUYECKOTO H
duznyecKoro xapakTepa, CpeCTBaMH MaTEMaTHIECKOTO aHAIH3A.

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IVISA YYEHUKA
Marematuka. Anrebpa W Haudajga MaTeMaTH4ecKoro aHammza. Mep3mik A.l.,
Hemuposckuii J[.A., [TonsikoB B.M.; non peagakuueit [logonsckoro B.E.

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
Anrebpa ¥ Hayaga MaTeMAaTHMYECKOro aHaiau3a. YTIyONEHHBIA  YpPOBEHD.
Mertoanueckoe nocooue. byuko E.B., Mep3nsik A.I'., [Tononckuii B.b., Axup M.C.
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