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MNOSICHUTEJIbHAS 3AITUCKA

YueOHblll Kypc «Anrebpa M Hayalla MaTeMaTHMYECKOI'O aHajlu3a» SBISETCS OJHUM W3 Hauboiee
3HAYMMBIX B MPOrpaMMe CpeaHero o0mero o0pa3oBaHus, MOCKOIBKY, C OJHOW CTOPOHBI, OH 00eCTieunBacT
MHCTPYMEHTAJIbHYIO 0a3y Ui H3Y4eHHUS BCEX ECTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYroil CTOpPOHBI,
dopmupyeT JIoTHYecKoe U aOCTPAKTHOE MBIIUICHUE 00YYaONINXCsl Ha YPOBHE, HEOOXOAMMOM JUJIsl OCBOCHUS
UHPOPMATUKH, OOIIECTBO3ZHAHUS, HCTOPUH, CIOBECHOCTH W JPYTrUX JIUCHUIUIMH. B pamkax maHHOTO
y4eOHOTO Kypca OOY4YaroIIuecs OBJIAJICBAIOT YHUBEPCAJIbHBIM S3bIKOM COBPEMEHHOW HAyKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEeMaTU4IeCKOU popme.

VY4eOHbIil Kypc anreOpsl W Hadall MaTeMaTHYECKOTO aHallM3a 3aKJIaJbIBACT OCHOBY JMJISl YCIEIIHOTO
OBJIQ/ICHUS 3aKOHAMU (DU3MKH, XUMUH, OUOJIOTUH, TTIOHUMAHUSI OCHOBHBIX TEHACHIUI Pa3BUTUS SKOHOMHUKHU
U OOIICCTBEHHON »H3HH, IO3BOJIICT OPHUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX W KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIIOJIB30BaTh UX JUIA JAadbHEUIIEr0 00Opa3oBaHMs M B MOBCEIHEBHON KU3HU. B TO
JKe BpeMsi OBJIaJICHUE aO0CTPAKTHBIMU U JIOTHYECKH CTPOTMMH KOHCTPYKIUSIMH aJareOpbl U MAaTEMAaTHYECKOTO
aHalM3a pa3BUBAET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBATh
YTBEPXKICHHS C TOMOIIBIO HWHAYKIMM UM pacCyXJaTh JACIyKTHBHO, WCIIOJNB30BaTh O0OOIICHUE W
KOHKPETHU3AIHI0, a0CTparupoBaHue U aHAIOTHI0, (POPMHUPYET KPEaTUBHOE U KPUTUIECKOE MBIIIUICHHUE.

B xome m3ydeHus ydyeOHOro kKypca «AsreOpa M Hadajsa MaTEeMaTHYEeCKOTO aHaIHM3a» O0YyJaroIIuecs
MOJTy4alOT HOBBIA OMBIT PEHICHUS MPHUKIAJAHBIX 33]ad, CaMOCTOSTEILHOTO TOCTPOCHUS MaTeMaTHYECKUX
MOJIeNiell peanbHBIX CUTYalluid, WHTEPIPETAlMd TIOJYYCHHBIX pEIICHUH, 3HAKOMATCS C IPUMEpaMH
MaTeMaTHUECKUX 3aKOHOMEPHOCTEH B MPHPOJE, HAYKE U MCKYCCTBE, C BBLIAIOIIMMHCS MAaTEMATHUYCCKHUMU
OTKPBITUSIMHU U UX aBTOPAMH.

VY4eOHbIil Kypc 00MagaeT 3HAUYMUTEIBHBIM BOCIUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIM pearn3yercs Kak
yepe3 ydeOHbII MaTepuall, CIIOCOOCTBYIOIIUN (OPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK U uepes3
cnenu(uKky y4eOHOW JesATeIbHOCTH, TpPEOYIOMmeH MPOJODKUTEIPHON KOHIEHTPAMH  BHHUMAaHUS,
CaMOCTOSITEIIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTYYCHHBIN Pe3yJIbTaT.

B ocHoBe mMeronuku oOydeHHs anredpe W HadyajsaM MaTeMaTHYECKOTO aHAIM3a JICKUT JeSTeIbHOCTHBIN
HPUHIUIT O0YyUCHHSL.

B crpykType ydeOHOrO Kypca «Anredpa W Hadaja MaTEeMaTHYECKOTO aHAJIHM3a» BBIJICICHBI CIETYIOIINE
coJiepKaTeNbHO-MeToAuuecke JuHuK: «Yucna u BeruucieHus», «OyHKUUU U Tpadukuy, «YpaBHEHUS U
HepaBeHCTBa», «Hawanma MaTemarmdeckoro aHammsa», «MHOXecTBa | JIOTHKa». Bce OCHOBHBIC
CoJIepKaTeIbHO-METOJUUECKUE JINHUU M3Y4aloTCs Ha MPOTSHKEHUH BYX JIET 00y4eHUs HAa YPOBHE CPEIHETO
o0miero oOpa3oBaHMs, €CTECTBEHHO JOMIOJHSIS APYT Apyra W MOCTEIIEHHO HACHIIAsCh HOBBIMH TEMaMH U
paznenamu. JlaHHBIA yueOHBIN KypcC sIBISE€TCS HHTETPATUBHBIM, IIOCKOJIBKY O0BEIUHSET B cebe coepikaHue
HECKOJIbKMX MaTeMaTHYeCKUX JUCIUIUINH, TAKUX KaK anre0pa, TPUTOHOMETpHS, MaTeMaTHYECKHI aHam3,
TEOpHsI MHOXKECTB, MaTeMaTudeckas Jioruka u apyrue. Ilo Mepe Toro kak oOy4aromuecsi OBJIaJIeBalOT BCE
0oJiee MMPOKUM MaTEeMaTHYECKUM arlapaToM, Y HUX IOCIIEA0BaTeIbHO (DOPMUPYETCSI U COBEPIICHCTBYETCS
YMEHHUE CTPOUTh MATEMaTHYECKYI0 MOJIeNb PeajbHOM CUTYallMH, MPUMEHSATh 3HAHMs, MOJTyYeHHbIE INPH
U3y4eHUH Y9eOHOTO Kypca, s PeHICHHS CaMOCTOSITETIbHO C(hOPMYITHPOBAHHOW MaTeMaTHIeCKOH 3aadu, a
3aTeM MHTEPIIPETUPOBATh CBOM OTBET.

ConepxaTenpHO-MeTOAMYeCKast TUHHUS «Yucia ¥ BBIYMCICHUS» 3aBeplIaeT (OpPMHPOBAHWE HABBIKOB
UCIIOJIb30BAaHUSl JICHCTBUTENBHBIX YHCEN, KOTOpoe ObLJI0 HayaTo Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanusi. Ha ypoBHe cpemnero ob6miero obpazoBaHusi oco00e BHUMaHHE yemseTcss (popMUpOBaHUIO
HaBBIKOB pallMOHAJIBHBIX BBIYUCIEHHM, BKIIOYAIOMIUX B Ce0S MCIOJIb30BAHUE PA3IUYHBIX (OPM 3aMUCH
qrcia, YMEHHE [eNlaTh TPHUKHIKY, BBIIOTHITH TNPUOIKEHHBIE BBIYUCICHUS, OIEHHBATH YHCIIOBBIC
BBIp@KEHUS, paboTaTh C MaTeMaTHMYECKUMHM KOHCTaHTaMH. 3HAaKOMble OOYy4alolIMMCS MHOXECTBa
HATYpaIbHBIX, [ENbIX, PAIMOHATBHBIX U JEHCTBUTEILHBIX YHCEI JIOTIOHSIOTCS MHOXKECTBOM KOMITJICKCHBIX
yucen. B kakIoM M3 3THX MHOXECTB pacCMaTpPHBAIOTCS CBOICTBEHHBIE eMy crenuduyeckue 3aladu H
OTlepanuu: JelieHHe HaIello, ONePUPOBAaHME OCTATKAMH Ha MHOXKECTBE IENBIX YHCEN, 0COOBIe CBOICTBa
pallMOHATIBHBIX M HMPPALMOHAIBHBIX YHCEN, apu(METHYECKHe OINepaluu, a TaKkKe H3BICUYEHHE KOPHI
HATypaJbHOHM CTENEHH Ha MHOXKECTBE KOMIUIEKCHBIX YHCelN. biaromaps mocienoBaTeIbHOMY PAaCIIHPEHHIO
KpYyra HMCIOJIb3YeMbIX YMCENl U 3HAKOMCTBY C BO3MOXHOCTSIMU MX MPUMEHEHMS JUIsl PELICHUs pa3IMYHbIX
3amad (popMUpyeTCs MPeICTaBICHUE O SIMHCTBE MaTEMATUKN KaK HAYKH M €€ POJIM B MOCTPOSHUH MOJETICH
peasgbHOro MHpa, HIMPOKO MCTIONIB3YIOTCS 00001IEHHE U KOHKPETU3allUs.



JIluHus «YpaBHEHUS U HEPABEHCTBA» PEATM3YETCs HA MPOTSKEHHH BCEro 0OY4EHUsSI HAa YPOBHE CPETHETO
obmiero o0pa3oBaHMs, TIOCKOJBKY B KaxaoMm paszzaene IlporpaMmbl MpeaycMOTPEHO — pellieHue
COOTBETCTBYIOIMX 3agad. B pe3ynbrare oOydaromiuecs OBIaJ€BAlOT PA3IMYHBIMM METOJAMM pEIeHUs
palMoOHANBHBIX, HUPPALMOHAIBHBIX, IIOKA3aTEJIbHBIX, JOTApUPMHUUECKUX M  TPUTOHOMETPUYECKHUX
YPaBHEHMI, HEPABEHCTB M CUCTEM, a TAKXKe 3a/1a4, CoJleprKallux napaMmerpsl. [losyuyeHHbIe yMEHUS IHUPOKO
UCTIOJIB3YIOTCS TIPH MCCIIEOBAHUM (PYHKIUI ¢ TOMOIIBIO IPOU3BOIHOM, TIPU PEIICHUH MPHUKIAIHBIX 33/1a4 1
3a7jay Ha HAXOXKJAEHUE HanOOJbIIMX W HAaUMEHBIIMX 3HaueHUi QyHkuuu. /laHHas conepkarenbHas JTUHUS
BKIIIOYaeT B cels Takke (opMupoBaHHE yYMEHHWH BBINONHATH pacy€érsl Mo (opmyniam, MpeodpazoBaHHS
paLMOHATIBHBIX, UPPALIMOHAIIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUH, a TAK)KE BBIPAXKEHUH, COAEPIKAILINX
creneHu M jorapudmel. brarojaps u3ydeHHIO anreOpaudeckoro Marepuaia IMPOUCXOIUT JalIbHEHIIee
pasBUTHE QJITOPUTMUYECKOTO U aOCTPAKTHOINO MBIIUIEHUS OOydaroumxcsi, (GOpMUPYIOTCS HaBBIKH
JIelyKTHBHBIX PacCyXKJIEHHH, pabOThl C CHUMBOJBHBIMH (POpMaMHM, MPEICTABICHHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTB. Ausredpa mnpeiaraer 3(pQeKTUBHbIE MHCTPYMEHTBHI IS
pelIeHNs NPAaKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 33/]a4, HaIJIAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKa HAYKH.

ConepxxatenpHo-MeToan4eckass JUHUA «DyHKIMH W TpadUKU» TECHO TEPeIvieTaeTcsi ¢ APYyTUMH
JUHUAMHU Y4eOHOro Kypca, IOCKOJbKY B KAaKOM-TO CMbICIE 3aaéT MOCJIEI0BATEIbHOCTh H3YyUeHUs
marepuaia. V3ydeHne CTeneHHOH, MOKa3aTelbHOM, JTorapu(hMUIECKO U TPUTOHOMETPUYECKHX (DyHKIUH,
UX CBOMCTB M rpa)MKOB, UCIIOJIb30BaHUE (DYHKUMN AJIS PELICHUs 337a4 U3 JIPYTuX y4eOHbBIX MPEIMETOB U
peaIbHOM JKM3HHM TECHO CBSA3aHO KaK C MaTeMAaTUYECKUM aHaJM30M, TaK U C PEHICHUEM YpaBHEHUH U
HepaBeHCTB. [Ipu 3ToM Oousblioe BHUMaHME yaeisercs (OpMUPOBAHHIO YMEHHs BbIpaxarb (hopMynamu
3aBUCHUMOCTH MEX]ly pa3IMYHbIMU BEIMUNHAMU, UCCIIEA0BATh MOJyY€HHbIE (PYHKIIUU, CTPOUTH UX I'paUKH.
Marepuan 3Toil copep)kaTelbHOW JMHHUM HAlleJeH Ha pa3BUTHE YMEHUH M HABBIKOB, IO3BOJISIOIIUX
BBIPAKaTh 3aBUCHMOCTH MEXJIy BEIMYMHAMH B DPa3IUYHON (opme: aHaTUTUYECKOH, rpadudeckoil u
cioBecHO. Ero wusyueHue crnocoOCTBYeT pPa3BUTHUIO AJTOPUTMUYECKOTO MBILIUIEHUS, CHOCOOHOCTH K
0000IIEHNIO 1 KOHKPETHU3AINH, HCIIOIb30BAaHHUIO aHAIOTHil.

CopnepxatenbHast JuHUs «Hadana MaTeMaTHdyecKoro aHajiu3a» I03BOJISET CYIIECTBEHHO PACHIMPHUTH
Kpyr Kak MaTeMaTHMYeCKHMX, TaK M MPUKIAJAHBIX 3a7ad, JOCTYNHBIX OOYy4yarOIIMMCs, TaK KaK y HHX
HOSABISETCS BO3MOXHOCTb CTPOMTH TIpapUKH CIOXKHBIX (YHKUMH, ONpeAesnsaTb HX HauOoJblINe H
HAaUMEHbBIIINE 3HAYEHUS, BBIYMCIATH IJIOWAAU GUIYyp U OOBEMBI TEJ, HaXOJUTh CKOPOCTH U YCKOpPEHUS
nporieccoB. [laHHas coaepxKarenabHas JMHUS OTKPHIBAET HOBbIE BO3MOKHOCTH TIOCTPOECHUSI MaTEMaTHUYECKUX
MoJieJIlel peanbHbIX CUTYyallMi, MMO3BOJSET HAXOAUTh HAWIydlllee pelIeHHe B MPUKIATHBIX, B TOM YHCIIE
COLMAJIbHO-9KOHOMHYECKHUX, 33/7a4axX. 3HAKOMCTBO C OCHOBaMM MaTEMaTHYECKOr0 aHallh3a CHOCOOCTBYET
pa3BUTHIO a0CTPAKTHOIO, (HOPMaIbHO-JTOTHYECKOTO U KPEATUBHOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUI
pacrio3HaBaTh MPOSIBICHUS 3aKOHOB MaTEeMAaTUKU B HayKe, TEXHUKE M UCKyccTBe. OOydaroliecs y3HaIOT O
BBIJIAIOIIMXCS] pE3YJIbTaTaX, MOJIyUEHHBIX B XOJI€ pa3BUTHS MaTEMaTHUKU KaK HayKH, U 00 UX aBTOpax.

ConepxaTenpbHO-MeTOANYECKas JMHUSA «MHOXECTBa W JIOTHMKA» BKIIOYAET B Ce0sl AJIEMEHTHI TEOPHH
MHOKECTB M MaTeMaTH4eCKOH JIOTUKU. TeopeTHKO-MHOKECTBEHHbIE NPEJCTABICHUS MPOHU3BIBAIOT BEChH
KypC IIKOJIbHON MaTeMaTHKH U MpeaaraloT Haubosee YHUBEPCAIbHBIN A3bIK, 00BEIMHSIOMINI BCE pa3/Ielibl
MaTeMaTUKH U €€ MPUI0KEHUH, OHU CBSI3bIBAIOT pa3HbIE MATEMAaTUYECKUE TUCLUIUIMHBI U UX MPUIIOKEHUS B
eanHoe 1enoe. [ToaTomy BaXHO JaTh BO3MOKHOCTh 00y4aromeMycs IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK COBPEMEHHON MaTeMaTUKHU U HCIOJb30BaTh €ro JUIsl BBIPAXKEHUS CBOMX MbIcieil. [[pyruM Ba)KHBIM
NPU3HAKOM MaTeMaTHUKU KaK HAyKH cliefyeT NpU3HaThb CBOMCTBEHHYIO €l CTpOrocTb OOOCHOBAHUH W
CJIEZIOBAaHUE ONPEACHEHHBIM IpaBWIaM IOCTPOCHUS JO0Ka3aTelbCTB. 3HAKOMCTBO C JJIEMEHTaMHU
MaTeMaTHYECKOM JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS 00yYaromuXcs, MO3BOJIIET UM
CTPOUTH CBOU PACCYKJIEHUS HA OCHOBE JIOTUYECKUX MPaBul, GOPMUPYET HABBIKU KPUTHUUYECKOTO MBIIICHUS.

B yuebHOM Kypce «Anrebpa M Hayaja MaTEMaTHYECKOr'0 aHaln3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTUYeCKOT0 MOJEIUPOBAaHMs, KOTOpblE€ MpPHU3BaHbl CIIOCOOCTBOBATH (HOPMHUPOBAHHIO HABBIKOB
MOCTPOCHUS MOJETIEH peallbHbIX CUTYAIM, UCCIIEe0BAHUS ITHX MOJIENEl ¢ MOMOIIBIO anmapara ajareopsl 1
MaTeMaTUYeCKOr0 aHaln3a, WHTEepPIpeTaluy TOJYy4YEeHHBIX pe3ylbTaToB. Takue 3aJaHusl BIUIETEHBI B
KaX/IbI U3 pa3/iesoB MPOrpaMMBbl, MOCKOJIBKY BeCh MaTepHall y4eOHOro Kypca IIUPOKO HUCIOIb3YeTCs IS
pelieHrs MpUKIaAHbIX 3a7ad. [Ipu peleHun peasbHBIX MPaKTUYECKHX 3a/1ad oOydarolluecsl pa3BUBAIOT
HaOJI01aTeIbHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BAaTh AHAJIOTHIO,
00001aTh M KOHKPETU3UpoBaTh IMpoliemy. JlesTenbHOCT, MO (HOPMHUPOBAHHMIO HABBIKOB pPEIIEHUS



MPUKIAIHBIX 3a7]ad OpraHU3yeTcs B IMPOLIecCe M3YyUeHHUs BCeX TeM ydyeOHOro kypca «Airebpa u Hayana
MaTEMaTUYECKOro aHaIn3a.

Ha u3yuyenue yue6HOTO Kypca «Anredpa u Hayajla MaTeMaTHIECKOTO aHAIM3a» OTBoauTCs 272 vaca: B 10
knacce — 136 gacoB (4 yaca B Henento), B 11 kimacce — 136 gacoB (4 4aca B HEJIEIIO).



COJEPKAHUE ObYYEHUA

10 KUIACC

Yucia 1 BLIYHCICHUSA

Parnmonanbubie uyncna. OOBIKHOBEHHbIE U JECATUYHBIC IPOOH, MPOIICHTHI, OECKOHEUHbIE IEPUOTUIECKIE
npodu. Ilpumenenue apoGeil M MPOLEHTOB A pelIeHMs] NPUKIAAHBIX 3a/ad U3 Pa3IMYHBIX OTpacieil
3HAHUU U PEaJIbHOM )KU3HU.

JeiicTBuTenpHble 4Mcaa. PannoHanbHble M MppalUOHalbHblE uucia. Apu(METHYECKHe OIepaluu ¢
JNEHUCTBUTENLHBIMA YHCIaMU. MOJyllb JICWCTBUTEIBHOTO YHCIA W ero cBoicTBa. [IpubmmkEéHHBIE
BBIUMCJICHHS], TPAaBUJIa OKPYIJICHUS, IIPUKHUJIKA U OLICHKA PE3yJIbTaTa BBIYMCICHUN.

Crenenp ¢ wnenbiM mokasateneM. bunom Heiotona. Vcmonb3oBanue moaxozsmeil ¢Gopmbl 3amucH
JEHCTBUTEIIBHBIX YHCEN ISl PELICHUs TPAKTUYECKUX 3a/1a4 U ITPEICTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTYPaJIbLHON CTENIEHH U €0 CBOMCTBA.

CreneHsb ¢ paMOHAIBLHBIM ITOKA3aTeNEM U €€ CBOWCTBA, CTENIECHD C ICHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudwm gucna. CoiicTa norapudma. J[eciTHIHbIE U HATYpATbHBIC JIOTAPUPMBL.

CuHyC, KOCHMHYC, TaHT'€HC, KOTAHI€HC YUCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCJIOBOI'O apryMeEHTA.

YpaBHeHUsI 1 HEPABEHCTBA

ToxnmecTBa M TOXIECTBEHHbIE TNpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb YypaBHEHHUs. PaBHOCHIBHBIC
YPaBHEHHUs U ypaBHEHUs-clieACcTBUA. HepaBeHCTBO, pellieHne HEpaBEHCTBA.

OcHOBHBIE METO/IbI PELIECHUS LENIbIX U APOOHO-PAMOHANIBHBIX YPaBHEHU U HepaBEHCTB. MHOIOUJICHBI
OT OJHOW INepeMEeHHOM. JleneHrne MHOrouwiIeHa Ha MHOTOWIEH ¢ ocTatkoM. Teopema be3y. MHorowieHsl ¢
neneivu ko3 unmenramu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEIICHU U KOPHH.

Wppannonanbuble ypaBHeHUs. OCHOBHbBIE METObI PELLIEHUS UPPALIMOHAIbHBIX YPAaBHEHUH.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUI.

[IpeobpazoBanue BEIpAKEHHIA, COACPIKALINX JIOTAPU(MBIL.

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METO/IbI pEeILIEHUs JJOrapu(MUUECKUX YPAaBHECHHH.

OcHoBHBIE TpHTOHOMETpHUecKHe Gopmynbl. [IpeoOpa3oBaHue TPUTOHOMETPUYECKHX BBIPAKECHUH.
Pemenune TpuroHoMeTpuUECKUX ypaBHEHUM.

Pemenune cucreM nuHEHHBIX ypaBHEHMI. Marpuia cuCTeMbl JIMHEWHBIX ypaBHeHHH. OmnpenenuTenb
MaTpULbl 2X2, €ro IeOMETPUYECKMM CMBICI M CBOWCTBA, BBIUMCIEHHE €r0 3HAYCHMs, NPUMEHEHHE
OTIpEeAENUTENs UIsl PelIeHNs CUCTEMbl JIMHEWHbIX ypaBHEHUM. PelleHne mpuKIagHbIX 3a/1a4d C [OMOIIBIO
CUCTEMBl JIMHEMHBIX YypaBHeHHH. lccieqoBaHne NOCTPOEHHOM MOJENM C TIOMOIIBKO MAaTpHIl H
OnpeAeUTENEH.

[TocTpoeHne MaTeMaTHYeCKUX MOJEIEH pEalbHOM CUTyalluH C IIOMOIIBI0 YpaBHEHHI M HEPAaBEHCTB.
[IpumeHeHne ypaBHEHHUH M HEPABEHCTB K pPEIICHHWIO MaTeMaTHYeCKUX 3a7ad M 3aJad M3 Pa3IudHbIX
o0acTeil HayKH U peaNbHOM KU3HH.

DyHKIUHN U TPadUKH

OyHKIMS, cr1ocoObl 3a1anus GyHKuuU. B3aumuo obpatabie Gpynkiun. Komnosunus ¢ynkuuit. I'papuk
GyHKIIMH. DiIeMeHTapHble IpeoOpa3oBaHusl rpaQUKOB PYHKIIHH.

OOnacte ompeneneHuss W MHOXecTBO 3HaueHMid ¢QyHkuuu. Hymm  ynxmun.  [Ipomexytku
3HaKomocTossHcTBAa. YéTHele W HeuéTHble GyHkuuu. Ilepmonnueckue ¢yHkuuu. [Ipomexytku
MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MUHUMYMBbI (yHKIMHU. HauOonblee n HauMeHblee 3HAYECHUs
(GYHKIIMM Ha IPOMEXKYTKE.

JluneliHasi, KBaJipaTUYHas M JAPOOHO-IHMHEHHAS QYHKIUH. DIEMEHTapHOE MCCIE0BaHHE U MOCTPOECHUE
UX rpauKoB.

CrenenHas (yHKIHMS C HaTypajJbHBIM M LEJNbIM Moka3aTeneMm. EE cBoiictBa u rpaguk. CpoiicTBa u
rpaduk KopHs N-0i1 cTeneHu Kak GyHKIHUK 0OOpaTHOM CTENEHU C HaTypalbHBIM ITOKA3aTEJIEM.

[TokazatenbHast u norapupmuueckas (yHKLIUH, UX CBoWcTBa M rpaduku. Mcmonb3oBanue rpadukoB
GyHKIMH 115 pereHust ypaBHEHUH.

Tpuronomerpuyeckas OKpPY)XKHOCTb, OIpEAEIIEHUE TPUTOHOMETPHUUYECKUX (YHKIMHA  YHCIOBOTO
apryMeHra.

OyHKIIMOHATbHBIE 3aBUCUMOCTH B pealibHBIX MpoIeccax U SBICHUAX. | papuku peasbHbIX 3aBUCUMOCTEH.

Hauyana mareMaTH4yeckoro aHajaimsa



[TocnemoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUsI TMOCJEAOBATENbHOCTEH. MeTo/l MaTeMaTHYeCKOW WHIYKITUH.
MOHOTOHHBIE U OIPaHUYEHHBIE NTOCIEA0BATENBHOCTU. VIcTOpUS BOSHUKHOBEHHS MaTEMATUYECKOr0 aHAIN3a
KaK aHajn3a 6ECKOHEYHO MaJlbIX.

Apudmernueckass M TeoMeTpuyeckas nporpeccud. beckoHeyHO yObIBaromas TreoMeTpHuYecKas
nporpeccusi. Cymma  OeckoHEYHO  yOBIBAalOIIEH T'€OMETPUYECKOW  mporpeccud. JIMHEWHBIH W
HKCIOHEHLIUAIBHBIA pocT. Yucno e. @opmyna CI0XHBIX MNPOLEHTOB. lcrnoiap3oBaHuEe NpoOrpeccuu Ajs
pELIeHUs pealIbHBIX 3a7a4 [IPUKIIAJHOTO XapaKTepa.

HenpepoiBable GyHKIMM ¥ UX cBoiicTBa. Touku paspeiBa. AcUMNTOTHI rpadukoB (yHximii. CBolicTBa
(GyHKIMI HeNpepbIBHBIX HAa oTpe3ke. MeToJ MHTepBaJIOB /sl peuieHusl HepaBeHCTB. [IpumeHeHne cBONCTB
HETPEPbIBHBIX (DYHKIIHMIA JJIs1 peHIeHus 3a1a4.

[lepBasi u BTOpas mnpousBoaHble (GyHKuMU. OmnpenerneHue, reOMETPUUYECKUN U (PUINYECKUI CMBICI
MIPOM3BOTHON. Y paBHEHUE KacaTeIbHOU K TpaduKy (yHKIIHH.

[TpousBoaubie 3neMeHTapHbIX (pyHKIUN. [Ipon3BogHAsS CyMMBI, TPOU3BEICHHUS, YACTHOTO U KOMIIO3UILIUU
byHKUIN.

MHoxecTBa H JIOTHKA

MHoxecTBO, Omnepaluy HaJl MHOXKECTBAaMHM U UX cBoiicTBa. uarpammsl Oiinepa—BenHna. I[Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'0 anmnapara JJisi ONMCaHUsl PEaJbHbIX IPOLECCOB U SABJICHHM, MPU PELICHUH
3a/1a4 U3 IpYrux yueOHbIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OO0BEKTa, CIEACTBHE, JI0KA3aTelIbCTBO,
PaBHOCHUJIbHBIE YPAaBHEHHUS.

11 KUIIACC

Yuciia 1 BbIYMCICHUSA

Harypanbuble u nenbie uncia. [IpuMenenrne npu3HaKoB IETMMOCTH LIETIbIX YMCeN, HAauOONbIINN 00Iui
nenmutens (nanee — HOJl) n Hammensinee obmiee kpatHoe (ganee — HOK), ocTaTkoB o MoTyIio, allroputMa
EBxinna juist pemeHus 3a1a4 B LEJIbIX YUCIIAX.

Kommiekcubie uncna. Anredpanyeckas ¥ TPUTOHOMETpUYEcKas (JOPMBbI 3alTUCH KOMIUJIEKCHOTO YHCIIA.
ApudmeTnueckre omnepanuu ¢ KOMIUIEKCHBIMH 4YHciamu. M300paxeHne KOMIUIEKCHBIX YHCENl Ha
KOOPJAMHATHOM IIIOCKOCTH. PopMmyiia Myaspa. KopHu N-0# cTreneHn u3 KOMILIEKCHOro yucia. [Ipumenenune
KOMIUIEKCHBIX YMCEI Ui pelieHus: (PU3NUeCKUX U FTeOMETPUUECKUX 3aau.

YpaBHeHus U HepaBeHCTBA

CucreMa M COBOKYNHOCTb ypaBHEHUI M HEPaBEHCTB. PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBHS.
PaBHOCHIIBHBIE HEPABEHCTBA.

O100p KOpHEH TPUTOHOMETPUYECKHX YPABHEHMH C IOMOIIBIO TPUTOHOMETPUYECKOH OKPYKHOCTH.
Pemenue TpuroHoMeTpruuecKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEeLIEHUs TOKa3aTeNbHBIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE METOJBI pELIEHUS CUCTEM M COBOKYINHOCTEH palMOHANbHBIX, HPPAlMOHAIbHBIX,
MOKa3aTeNbHbIX U JOrapu(PMUUECKUX YPaBHEHUH.

YpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C ITApaMETPAMHU.

[IpumeHeHne ypaBHEHUH, CHUCTEM U HEPABEHCTB K PEUICHHI0 MaTeMAaTUYEeCKUX 3aJad M 33434y u3
pa3IMYHbIX 001acTe HAYKU U peallbHOM KHU3HH, MHTEPIpETalus MOJTYyYeHHBIX pe3yabTaToB.

DyHKIUHN U TPaPUKH

I'padux kommosumu GyHKui. ['eomerpudeckne oOpa3bl ypaBHEHHIH U HEPABEHCTB Ha KOOPIUHATHOM
IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpapUKH.

['padmyeckue MeTonbl pellleHUs YpaBHEHUH M HEpaBEeHCTB. ['paduueckre METOIbl pelIeHHs 3aj1ad C
napaMeTpamH.

Hcnonp3oBanue rpadukoB GYHKIMA IS HWCCIEJOBAHUS MPOIECCOB W 3aBUCHUMOCTEH, KOTOpHIE
BO3HHKAIOT IPH PELICHUH 3aja4 U3 IPYTUX YUEOHBIX IPEIMETOB U PEaIbHOM KU3HU.

Hayana maTemMaTHueckoro aHajamsa

[IpumeneHne Tpou3BOIHON K MCCIEIOBaHUIO (DYHKIMI HA MOHOTOHHOCTBH M AKCTpeMyMbl. HaxoxneHnue
HauOO0JIbIIEr0 U HAMMEHbILIEr0 3HaYeHUH HelpepbIBHON (DYHKIIMU Ha OTPE3KE.

[IpumeHeHne NpPOU3BOIHOM JUISI HAXOXKIAEHWS HAWIYUIIEro pEIIeHWs B MNPUKIAAHBIX 3ajadax, Uit
orpezieNieHus] CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOro (hOpMyIIoi MK rpaduKoM.



[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO IepBOOOpa3HbIX. I[lepBooOpa3HbIe AIEMEHTAPHBIX (PYHKITUH.
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX.

WNuterpan. ['eoMeTpudeckuii CMBICT MHTETpayia. Beraucienue ompenenéHHOro MHTErpaiga mo (opmyne
Hrrotona-JleliOuuma.

[TpumeneHnue uHTErpaia A HaX0XACHUS TUIOUIa/Iel TUIOCKUX PUTyp U 00bEMOB FeOMETPUUYECKUX TEIl.

[Tpumepsr pemennii audQepeHnnanbHbIX ypaBHEHHNA. MarteMaTHuecKoe MOJICIUPOBAHUE PEAbHBIX
MIPOLIECCOB ¢ MOMOIIBIO AU PepeHInaTbHBIX YPABHEHHIA.



IINIAHUPYEMBIE PE3YJBbTATBI OCBOEHHUSA YUYEBHOI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHYECKOI'O AHAJIN3A» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHETI'O OBHIEI'O OBPA3OBAHUA

JIJUMUHOCTHBIE PE3YJIbTATbI

1) rpa:kaaHCcKOro BOCIIMTAHUS:

c(OPMUPOBAHHOCTh TPAXKIAHCKOW TO3HMIIMH OOYYAIOMIEToCsl KaK aKTHMBHOTO M OTBETCTBEHHOTO YJICHA
POCCHIICKOTO 00IIIecTBa, MPEACTaBICHUE O MAaTeMAaTHYECKHMX OCHOBax (YHKIIMOHUPOBAHUS DPA3THMIHBIX
CTPYKTYp, SIBICHHUW, TPOIEAYp TpaxmaaHCKoro ooOmecTBa (BBIOOPHI, OMPOCHI W JAPYroe), yMEHHUe
B3aMMOJICCTBOBATH C COIIMAIBHBIMUA MHCTUTYTaMHU B COOTBETCTBUU C MX (DYHKIIMSAMU U Ha3HAUYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaKIAHCKOW MJICHTHYHOCTH, YBAKCHHUS K MPOILIOMY M HACTOSIIEMY
pOCCHUICKOM MAaTeMaTUKH, ILEHHOCTHOE OTHOIICHUE K JOCTHKEHHSM POCCUMCKHX MAaTEMaTUKOB U
POCCUICKON MaTeMaTU4YECKOM IIKOJIbI, UCIOJIb30BAaHUE ATUX JTOCTHXKEHHUI B JPYrUX HayKax, TEXHOJIOTHSX,
cdepax IKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUE JTYXOBHBIX LIEHHOCTEH POCCHICKOr0 Hapoja, CHOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHWS,
ATUYECKOTO MOBEJICHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUM HAYKH U JIESITEIbHOCTHIO
y4€HOTr0, 0CO3HAHUE JJUYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO OYIyILIETO;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs ICTETUKY MATEMAaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/1a4, PELIEHUM, pacCyXJCHHH, BOCIPUUMYUBOCT K MaTEMaTHYECKUM AacleKTaM pa3jJu4yHbIX BUIOB
HCKYCCTBA;

5) puzuveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUS TNPUMEHSATH MaTeMaTHYEeCKHWE 3HAaHMUS B HWHTEpecax 3/0pOBOrO0 U
Oe3omacHoro oOpa3a KH3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0pPOBbIO (340pOBOE MUTaHHE,
cOAaHCUPOBAHHBIM PEXHUM 3aHATHH W OTABIXA, peryispHas (U3WUecKas aKTHBHOCTH), (PU3NUIECKOE
COBEPIICHCTBOBAHUE MIPH 3aHATUAX CIIOPTUBHO-03I0POBUTEIILHOMN JAEATEILHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

FOTOBHOCTb K TPYydy, OCO3HAHHWE LIEHHOCTH TPYAOJIOOUs, HHTEpeC K pa3IuuHbM cdepam
po(heCCHOHATTLHOM JESITETLHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKOW M €€ MPHIIOKEHUSMHU, YMCHHE COBEPIIAThH
OCO3HaHHBII BBHIOOP Oymayiel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC IMJIaHbl, TOTOBHOCTH
U CIOCOOHOCTh K MaTreMaTHUYeCKOMY OOpa30BaHHMIO M CaMOOOPa30BaHUIO HA MPOTSKEHUU BCEU KU3HH,
TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEHICHUU MPAKTUYECKUX 33]1a4 MAaTEMaTUUECKON HAIPaBIEHHOCTH;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTMYECKOW KYIbTYphl, IMOHUMAaHHE BIUSHUS COIUAIBHO-DPKOHOMUYECKUX
MPOIIECCOB HAa COCTOSHUE TIPUPOJHOM U COLUAIBHON Cpe/bl, OCO3HAHWE TIJIO0ATBHOTO XapakTepa
9KOJIOTHYECKUX MpOoOJieM, OpUEHTAIUsl Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHHWM A pelleHus 3aaad B
00JIaCTH OKPYKAIOIIEH Cpejibl, TJIAaHWPOBAHUE TIOCTYNMKOB M OIEHKH MX BO3MOXKHBIX TOCIEACTBUN ISt
OKPY’KaloIllel Cpebl;

8) HEeHHOCTH HAYYHOI0 NTO3HAHUA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OIIIeCTBEHHOW TMPAKTUKH, TOHUMAaHHE MAaTeMaTHYECKON HAyKH KakK c(epbl YeIOBEUECKOW NEATEeIbHOCTH,
STanoB €€ pa3BUTHUS U 3HAUYUMOCTU JUISI PA3BUTHS IUBUJIM3ALIMM, OBJAJCHHE SI3bIKOM MATEMaTUKH H
MaTeMaTUYeCKOW KYIbTYpOH Kak CpPEJACTBOM IO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBISATH MPOSKTHYIO U
MCCJIEI0BATENBCKYIO IESITEIbHOCTh NHIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUSA

ba3oBble JJornvyeckue aelcTBUs:

BBISIBISITH M XapaKTePU30BaTh CYIIECTBEHHBIE TMPU3HAKM MATEMAaTHUYECKUX OOBEKTOB, MOHSITHIA,
OTHOIIIEHUN MEXIY TMOHATHAMHU, (HOPMYIUPOBATH OMPECICHHUS TOHITHH, YCTaHABIMBATH CYIIECTBEHHBIN
MpU3HAK KIACCHU(PUKAIIUU, OCHOBAHHUSI JIJIsl 000OIIEHUS U CPAaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAITU3A;

BOCIIPUHUMATh, (POPMYJIMPOBATH M MPEOOPa30OBLIBATH CYXKICHUS: YTBEPJIUTEIbHBIE U OTPUIIATEIbHEIE,
€IMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIE;



BBISBIIATh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M HPOTHBOpeUMsl B (pakTax, IaHHBIX,
HaOJIOICHUSAX U YTBEPKACHUSX, IPeAiaraTh KpUTEPUH JUIsl BHISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

JieN1aTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX M MHIYKTUBHBIX YMO3aKJIIOYEHUH,
YMO3AKJIFOUEHUH 10 aHAJIOTUH;

IPOBOJIUTH CaMOCTOSITENIBHO JI0KA3aTeJIbCTBA MAaTEMAaTHYECKUX YTBEPXKICHMH (IpsiMble U OT
IPOTHBHOTO), BBICTPAWBATh aPryMEHTALMIO, NPUBOJAUTH MPUMEpPhl U KOHTPIPHUMEpPHI, OOOCHOBBHIBATH
COOCTBEHHBIE CYX/IEHUS U BBIBOJIbI;

BBIOMpATH CIIOCOO pelieHus y4eOHOW 3ajauu (CpaBHHUBATh HECKOJIBKO BAPHAHTOB PELICHHS, BHIOMPATH
HaunOoJiee MOAXOAIUN ¢ yYETOM CaMOCTOSITEILHO BbIJICIICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBare/bckne 1eHCTBUA:

UCIIOJIb30BaTh BOMNPOCHI KaK MCCIIENOBATEIbCKUNA HMHCTPYMEHT IO3HaHUS, (OPMYIMPOBATH BOIPOCHI,
buKcupyoomue npoTUBOpeyYre, MpodieMy, YCTaHABIUBaTh MCKOMOE U JaHHOE, (OPMHPOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIHIO, MHEHUE;

IPOBOAMTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, HCCIEJOBAHME II0 YCTaHOBJIEHUIO
0COOEHHOCTEM MareMaTH4ecKoro oOBEeKTa, SBJICHMS, IIPOLECCa, BBISBICHUIO 3aBUCUMOCTEH MeEXIy
00BEKTaMHU, SIBJICHUSMHU, IPOLIECCAMY;

CaMOCTOSTENILHO (POPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI 0 pe3yibTaTaM MPOBEIEHHOIO HaOIIOAEHUS,
UCCJIEJOBaHMSI, OLICHUBATh JOCTOBEPHOCTh MOJIYyYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IIEHUII;

IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLECCa, @ TAKXKE BBIIBUTATh MIPEATIOI0KEHUS O €r0 pa3BUTHH B
HOBBIX YCJIOBHUSIX.

Pa6Gora ¢ undopmaumeii:

BBISBIIAITH JEPUIUTH MH(POPMAIIUHU, AAHHBIX, HEOOXOIUMBIX IJISi OTBETa HA BOIPOC W ISl PELICHHS
3aJa4u;

BBIOMpPATh WH(POPMAIMIO M3 WCTOYHWKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATh, CHCTEMAaTHU3UPOBATh M
UHTEPIPETUPOBATH MH(POPMALIUIO PA3IMUHBIX BUJOB U (JOPM IPEICTABICHMUS;

CTPYKTYPUPOBATh HH(POPMAIHNIO, IPEJICTABIIATE €€ B Pa3IMYHBIX (OPMaX, MILTIOCTPUPOBATH IPahUIECKH;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM KPUTEPUSIM.

KoMMmyHukaTnBHbBIE YHHBepcaJIbHble YUeOHbIe JeliCTBUS

Oo0wmenne:

BOCIIPHHUMATH U (OPMYJIHPOBATH CYKACHUS B COOTBETCTBHH C YCIIOBHSIMH M IIETSIMH OOILEHHUS, SICHO,
TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUYKY 3PEHMSI B YCTHBIX U IIMCBbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO
XOJly pellleHus 3a]1a4l, KOMMEHTHUPOBATh MOJIYyYEHHBIN Pe3yibTar;

B XO0Je OOCYXJIEHHUsS 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXJaeMOW TeMbl, MPOOJEMBbI, pelraeMoit
3a/1a4M, BHICKA3bIBATh UJIEU, HAIlEJICHHbIE HA TOMCK PELICHMS], CONIOCTABISATh CBOM CYXACHUS C CYXKIECHUIMU
JPYTrUX Y4YacTHUKOB JWanora, OOHapyXHBaThb pPa3IU4Me M CXOACTBO IO3UIMHA, B KOPPEKTHOU ¢opme
(bopMyIMpOBaTh Pa3HOIIACHS, CBOM BO3PAKECHHUS;

IIPEJCTABIISITh PE3YJAbTAThl PELICHUs 33[Ja4l, SKCIEPUMEHTA, UCCIEJOBaHUs, IPOEKTa, CAaMOCTOSATEIBHO
BbIOMpaTh OpMAT BBICTYIJICHUS C YUETOM 33/1a4 PE3EHTALNHU U OCOOCHHOCTEHN ayIUTOPHUH.

PeryasiTuBHBIC YHHBepCaJIbHbIC y4eOHbIC 1eiCTBHUA

Camoopranu3anusi:

COCTABJIATh IIJIaH, aJITOPUTM pELICHUs 3aJaud, BbIOMpPATh CHOCOO pemeHUs ¢ y4ETOM HMEIOIIUXCS
pPECypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh M KOPPEKTHPOBATH BAPUAHTBI PELICHUN C
y4€TOM HOBOI MH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII MHTEIEKT:

BJIAJCTh HAaBbIKAMU II03HABATENbHOW pedIeKCUHM Kak OCO3HAHUS COBEpIIAEMBIX JCHCTBUH H
MBICITUTENIbHBIX MPOIECCOB, UX PE3Y/IbTATOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IMpoliecca
Y pe3y/bTaTa PEeIeHUs] MaTEMATUYECKON 3a/1a4H;

NpEeBUJETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh IPHU PELICHUM 3aJauyd, BHOCUTh KOPPEKTHBBHI B
JIeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJICHHBIX OLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pE3yjbTaTa LEIHM M YCJIOBHSIM, OOBSCHATH MPUYMHBI JIOCTHXKEHUS WIH
HEJIOCTHKEHHUS PE3yJIbTAaTOB JAEATEIbHOCTH, HAXOJUTh OIINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJILHOCTD:

NOHUMaTh M HCIHOJb30BATh MPEUMYILECTBA KOMAHIHOW M WHAWBUIYAIBHOM pPabOTHI TpU pelICHUH
yueOHBIX 3aj7ay, NPUHHUMATh IIeJIb COBMECTHOHN NEATEIbHOCTH, IUIAHUPOBATh OPraHU3AlMI0 COBMECTHOM



paboThI, pactpeenaTh BUIBI padoT, JOTOBApUBATHLCS, OOCYKIATh MPOIECC U Pe3ynbTaT padoThl, 0000IaTh
MHEHHS HECKOJBbKUX JTIOICH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTwl (0OCYXIeHHs, OOMEH MHEHHH, «MO3TOBBIC IITYPMBI» H
UHBIC), BBIIIOJHATH CBOIO YacTh pabOTHl M KOOPAWHUPOBATH CBOU JACUCTBHS C IPYTMMHU YICHAMH KOMaHJIBI,
OILICHMBATh KaueCTBO CBOETO BKJIaJa B OOUIMI MPOIYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU
B3aUMOJICHCTBUS.

MNPEIMETHBIE PE3YJIbTATBI

K xonmy oOydenus B 10 kiacce oOydarommiics MOMYYUT CIEAYIOIIME IMPEIMETHBIE PE3YJbTaThl 110
OTJIeIbHBIM TeMaM paboueil mporpaMMbl y4eOHOTO Kypca «Anredpa v Hauajla MaTeMaTHYeCKOro aHaInu3ay:

Yuciia 1 BHIYMCIICHHUS:

CBOOOZHO OMNEpUpPOBaTh MOHATUSIMH: pPALMOHAIBHOE YHCIO, OECKOHEYHas Mepuoaudeckas Ipoob,
IPOLEHTHI, UPPALMOHAIBHOE YMCIO, MHOYKECTBA PALMOHAIBHBIX U JACWCTBUTEIBHBIX YHUCEN, MOIYJIb
NEHCTBUTENBHOTO YNCIIa;

IPUMEHATHh JpOOM M MPOLEHTHI JUIsl PEIICHUs MPUKIAIHBIX 3ajad U3 pa3jIuyHbIX OTpacield 3HaHUW U
peanbHOU KU3HU;

OPUMEHATh TPUOMMKEHHBIC BBIYMCICHUS, IpaBHJIA OKPYTJCHMSA, NPUKUAKY M OLEHKY pe3yibTaTra
BBIYMCIICHHI;

CBOOOJTHO OIEPUPOBATH MOHATHUEM: CTETICHB C IIeJIBIM TTOKa3aTeNIeM, NCII0Ib30BATh MOAXOIAIIYI0 (hopMy
3aMucy JEHCTBUTENBHBIX YHUCEN ISl PEIICHUS MPAKTUYECKUX 33/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()METHUECKUI KOPEHb HATYPAIbHOM CTETNICHH;

CBOOOHO OTIEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBLHBIM ITOKA3aTeNeM;

CBOOOJTHO OTIEPHPOBATH MOHATHIMH: JIOTapH(PM YHCIIa, AECATUIHBIC U HaTypallbHBIC JIOTapU (MBI,

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC YMCIIOBOTO apryMEHTA,

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YUCIOBOI'O apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBAThH MOHATUSIMH: TOXKIECTBO, YpaBHEHHE, HEPABCHCTBO, PABHOCUIIbHBIC YPAaBHCHUS H
YpaBHEHUSA-CJIE/ICTBHUS, PABHOCHJIbHBIE HEPABEHCTBA;

IPUMEHSATh pPa3jIMYHbIE METOJbl PEUIEHMsS] PAlUOHAIBHBIX M JIPOOHO-pAllMOHAJIBHBIX YpaBHEHHH,
MPUMEHSTh METOJI MHTEPBAJIOB VISl pEIICHUS] HEPABEHCTB;

CBOOOJTHO ONEpPUPOBATH MOHATUSMH: MHOTOWIEH OT OJHOH IIePEeMEHHOW, MHOTOWIEH C LEIbIMH
K03 pULIMEeHTaMH, KOPHM MHOTOWIEHA, NPUMEHSATH JEJICHHE MHOrOWwIeHa Ha MHOIOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera miid penienus 3anayd;

CBOOOJTHO OIEPUPOBAThH MOHATUAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIla, ONpPEaeIUTeNIb MATPULIb]
2 X 2 W ero reoMeTpUYEeCKUN CMBICI, UCIIOJIb30BaTh CBOMCTBA OMpPEACIUTEN 2 X 2 JJIsl BBIYUCICHHUS €ro
3HAUEHUS, INPUMEHATh ONPEACIMUTEIN JUIsl PEIIECHUS CHCTEMbl JIMHEHHBIX YPaBHEHUH, MOJEINPOBATH
peaJIbHbIE CUTYyallMM C MOMOIIbIO CHUCTEMBl JMHEMHBIX YpaBHEHUH, HCCIEA0BATh MOCTPOECHHBIE MOJEIH C
MIOMOUIbIO MaTPULL U OIIPEEIUTENEN, UHTEPIPETUPOBATH IIOJIYyUYEHHBIN PE3YyiIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHIMHU JUIsl TpeoOpa3oBaHMsl BhIPAKEHUI;

BBIMOJIHATh NPeoOpa3oBaHUSl YMCIOBBIX BBIPQKEHUH, COAEP)KAIIMX CTENEHH C PalUOHAIbHBIM
MIOKa3aTeNeM;

UCIIOJIb30BaTh CBOMCTBA JIOrapu(MOB AJis MpeoOpazoBaHus Jorapu(pMUUIECKUX BbIPAXKEHUH;

CBOOOJHO ONEpPUPOBATH MOHATUSIMU: UppallMOHAIbHbIE, I0KAa3aTeIbHbIE U JorapuMuuecKrue ypaBHEHuU,
HaXOJWUTh UX PEUICHMs] C TOMOLIbI0 PABHOCWIIBHBIX NIEPEXO0/I0B WIH OCYIIECTBIISAS IPOBEPKY KOPHEN;

IPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYNBI JJs MPeoOpa3oBaHUsI TPUTOHOMETPUUYECKUX
BBIPAKECHUI;

CBOOOZHO ONEpPUpPOBATh MOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, HPHUMEHSTh HEOOXOAUMBbIE
(dopMyIIbI TSI pelieHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpaBHEHUH;

MOJIEJIMPOBaTh peajbHble CUTyallMd Ha $S3bIKE aire0pbl, COCTAaBJISATh BBIPAXKEHUS, YpaBHEHMUS,
HEPAaBEHCTBA 110 YCJIOBHUIO 3aJa4M, HCCIIEN0BaTh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BaHUEM ammapara
anreopswl.

DOYyHKUUHN U TPAPUKH:

CBOOOJHO OMNEpUPOBATH MOHATUSAMHU: (YHKIHMSA, CHOCOObI 3ajaHusl (YHKIWH, B3aMMHO OOpaTHbBIE
GyHKLIMHN, KOMITO3UIMS QYHKIMNA, TpaduK (YHKIMHU, BBITOIHATH 3JeMEHTapHbIe IpeoOpa3oBaHus rpaduxkos

byHKIINI;
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CBOOOJTHO ONEpUPOBaTh MOHATUAMM: OONACTh ONpPENENECHUs U MHOXKECTBO 3HAUY€HUM (YHKLINHU, HYIH
(GyHKLINH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO OIEpPUPOBATh MOHATUAMHU: UETHbIE W HEYETHbIE (QYHKLUUHU, MNEpPUOAUYECKUE (YHKIHH,
POMEXYTKH MOHOTOHHOCTH (DYHKIIUM, MAKCUMYMBl 1 MUHUMYMBbI (D)YHKIIMU, HAUOOJIbIIEE U HAaUMEHbIIIEee
3Ha4YeHUe (PYHKIUHU Ha IPOMEXKYTKE;

CBOOOJHO OIEPUPOBATH IMOHATUSMHU: CTENCHHAs (QYHKIUS C HATypalIbHBIM M LEJIBIM IOKa3aTeleM,
rpaduK CTENEeHHOW (YHKIMM C HATypalbHBIM M LIEJNbIM IOKa3areseM, rpauk KOpHs N-OH CTENEHU Kak
(GyHKIMU 0OpaTHOM CTENEHH C HATypaJIbHBIM IIOKA3aTelIeM;

ONEpUPOBATh MOHATUSAMM: JIMHEWHas, KBaJpaTU4yHas M JpOOHO-IIMHEHHas (yHKIMM, BBINOJIHATh
3IIEMEHTAPHOE UCCIIEOBAHUE U TOCTPOCHHUE UX TPAPHKOB;

CBOOOJTHO ONEpUpPOBaTh IMOHATUSAMH: IOKa3zaTesbHas M Jiorapupmuyeckas (yHKIMH, UX CBOWCTBA U
rpaduKH, UCIIOIB30BAaTh UX I'PAadHUKH JUISI PEIICHHUS YPaBHEHHUIA;

CBOOOJIHO OIIEpUPOBaTh  TMOHATUSAMU: TPUTOHOMETPHUUECKAs OKPYKHOCTB, oIpezeyIeHne
TPUTOHOMETPUUYECKHUX (PYHKLUIH YHUCIOBOTO apIyMEHTa;

UCIIOJIb30BaTh T'paQuKH GYHKIUHN 17151 MCCIIEJOBAHUS IPOLIECCOB U 3aBUCUMOCTEH NpH PEIIeHUH 3a/1a4 U3
JPYrux y4eOHBIX MPEAMETOB U PEATbHOM KU3HU, BEIPAKATh (POPMYITaAMHU 3aBUCHMOCTH MEX/y BETUYNHAMU;

Havaja MmaTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: apUPMeTHdYecKass W TeoMEeTpHUYecKas Mporpeccusi, OSCKOHEYHO
yOBIBaroI[asi reoMeTpuyeckasl MpOrpeccHsi, JIUHEHHBIH U 3KCIOHEHLIHUAIBHBIA POCT, (hopMysa CIOKHBIX
IIPOLICHTOB, UMETh IIPECTaBICHUE O KOHCTAHTE;

MCII0JIb30BAaTh IIPOIPECCUM IS PELICHMsI pEAJIbHBIX 3a1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJTHO OTEPHPOBATH MOHATHUSMH: TIOCIEIOBATEILHOCT, CIIOCOOBI 33JaHUsl MOCIEI0BATEIBHOCTEH,
MOHOTOHHBIE W OIPAaHUYECHHBIE IOCIIECIOBATEIBLHOCTH, IIOHUMAaTh OCHOBBI 3apOKIEHUS MaTeMaTH4ECKOIO
aHaJM3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMU: HENpepbiBHbIE (YHKLIMU, TOYKM paspbiBa Ipaduka (yHKIHH,
aCHMIITOTHI rpaduka GyHKINY;

CBOOOJHO ONEpUpOBaTh MOHATHEM: (YHKIMs, HENpepbiBHAs Ha OTpe3Ke, NPUMEHATh CBOWCTBA
HENPEpBIBHBIX (PYHKLIMN AJIs peleHus 3a1ay;

CBOOOJIHO ONEPUPOBATH MOHATUSAMMU: IepBasi U BTOpasi MPOU3BOJHbIE (DYHKIMU, KacaTelbHas K rpaduky
byHKINY;

BBIYUCIIATh MPOU3BOAHBIE CYMMBI, MPOU3BEIEHUS, YaCTHOIO M KOMIO3MLMHU JBYX (YyHKIUH, 3HATH
IIPOU3BOIHBIE AIEMEHTAPHBIX (PYHKIINIA;

UCIIO0JIb30BaTh NT€OMETPUYECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM [T peleHns 3ajau.

MHoxkecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEpallMy HaJl MHOXKECTBAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapatT JJIs ONIMCAHUs PEaIbHBIX IIPOLIECCOB U SBJICHUM, IPU
pEeLIeHUH 3aj1ay U3 IPYTUX YUeOHBIX IPEIMETOB;

CBOOOZHO ONEpUPOBATH MOHATUSMHU: ONpEIENEeHUuEe, TEOpeMa, YypaBHEHHE-CIEICTBUE, CBOMCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCUIIbHBIC YPAaBHEHHS U HEPABEHCTBA.

K konny oOyuenus B 11 kjacce oOydaromuiicss MOJYYUT CIEAYIOLIUE MPEAMETHbIE PE3yJbTaThl IO
OTJIeNIbHBIM TeMaM pabodel mporpaMMbl yueOHOTo Kypca «Anredpa 1 Hadajla MaTeMaTHYeCKOro aHaIN3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO ONEPUPOBATh MOHATUSMH: HATypalbHOE U LIEJI0€ YHCIO0, MHOXKECTBA HATYypPaJIbHBIX U ILIEJIbIX
YuCel, UCIOJIb30BaTh Npu3Haku Aenumocty nenbix yuces, HOJl m HOK HaTypanbHBIX 4Mceln 1 pereHns
3a/1a4, IPUMEHATH anroputM EBkinna;

CBOOOJHO ONEpUPOBATH MOHSITUEM OCTAaTKa IO MOJYJIIO, 3alKChIBaTh HATypajbHbIE YKCIA B Pa3IMUHBIX
MO3UIMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOZHO OMNEpUpOBaTh MOHATHUAMU: KOMIUIEKCHOE YHCIO W MHOXECTBO KOMIUJIEKCHBIX YHCEll,
NpPEICTaBIATh KOMIUIEKCHBIE 4YHCIa B alreOpanvyeckodl M TPUTOHOMETPUUECKOW (opme, BBITOTHATDH
apu@meTHyecKre onepani ¢ HUMU U U300pakaTh Ha KOOPIMHATHON MJIIOCKOCTH.

YpaBHeHUS M HEpABEHCTBA:

CBOOOZHO OMNEpUpOBATh TMOHATUSIMHU: HUpPpPALMOHANBHBIE, I[IOKa3aTelbHble W Jorapudmuueckue
HEPABEHCTBA, HAXOAUTH UX PELICHUS C TOMOLIbIO0 PABHOCUIIBHBIX I1EPEXO/I0B;

OCYIIECTBIISATH 0TOOP KOPHEN MPU PEIIEHNH TPUTOHOMETPUYECKOTO YPaBHEHNUS;
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CBOOOJHO ONEpUPOBaTh IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPUMEHATH HEOOXOAMMBIE
(opMyIIBI JUTSL pelIeHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATh MOHATUAMU: CUCTEMA U COBOKYITHOCTb YPAaBHEHUI U HEPABEHCTB, PABHOCUJIbHBIE
CUCTEMBl U CHUCTEMBI-CIEACTBUS, HAXOAUTh PEIIEHUS CHUCTEMBl M COBOKYIHOCTEH pallMOHAJIbHBIX,
UppaLMOHATIBHBIX, IOKA3aTENIbHBIX U JOrapu(pMUUECKUX YPaBHEHUN U HEPABEHCTB;

pemaTh paruoHalIbHbIEe, HPpPAlMOHAIBHBIC, TIOKA3aTeNIbHbIC, JOrapu(PMHUUECKHE U TPUTOHOMETPHUECKUE
YPaBHEHHUS U HEPABEHCTBA, COAEPIKAIINE MOLYJIH U ITapaMETPbI;

OPUMEHATh TpapUuecKue METOJbl JUIsl PELICHHS YpPaBHEHHWH W HEPABEHCTB, a TaKkKe 3a1ad C
napaMeTpamy;

MOJCIMPOBATh pealbHble CHUTyallMd Ha s3bIKe aireOpbl, COCTABIATH BBIPAXKCHUS, YPaBHEHUS,
HEPAaBEHCTBA M UX CUCTEMBI II0 YCIOBHIO 3a/ayd, UCCIECNOBATh IIOCTPOECHHBIE MOJEIH C HCIOJIb30BaHUEM
ammapara ajnreOpbl, HHTEPIPETUPOBATH MOTYYCHHBIH Pe3yibTaT.

DOyHKIUM U rpapuku:

CTpOUTh TpaUKM KOMIIO3UIMHM (YHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO MCCIEOBAHUS U CBOMCTB
KOMIIO3ULIUH IBYX (PYHKLIUH;

CTPOUTH TeOMETpHUYEeCcKre 00pa3bl ypaBHEHUH M HEPABEHCTB HA KOOPIAUHATHOM IIIOCKOCTH;

CBOOO/IHO ONEPUPOBATH MOHATHAMMU: I'paUKU TPUTOHOMETPUUECKUX (DYHKIIMA;

OPUMEHATh QYHKIUU JJI1 MOJICIMPOBAHUS U MCCIIEI0BAaHUS PEaIbHBIX MPOLIECCOB.

Havana maTeMaTH4eCKOI0 aHAJIM3A:

UCTIOJIB30BaTh MPOU3BOIHYIO ISl HCCIIEOBAHUS (YHKIIMU HA MOHOTOHHOCTD U DKCTPEMYMBI;

HaXOJUTh HauOoJIblIee U HAUMEHbIlIee 3HauUeHHs (PYHKIMHM HEeIPEepbIBHON Ha OTPE3KE;

UCIIOJIb30BaTh IPOU3BOJHYIO JUIS HAXOKJIEHUS HAWJIy4lIero pelieHHs B IMPUKIAJAHBIX, B TOM 4YHCIIE
COLIMAJIbHO-O)KOHOMMYECKUX, 3aJadax, IJI1 OIpPENEICHHUs] CKOPOCTH M YCKOPEHHs IpoLecca, 3aJaHHOIO
dbopMyIoit uitu rpaduKoMm;

CBOOOJHO  ONEpUpPOBaTh IMOHATUSAMHU: IepBOOOpa3Hasi, ONpPEIENEHHbI HMHTerpaj, HaXxoIUTb
NepBOOOPA3HBIE AIIEMEHTAPHBIX (DYHKIMN M BBIYUCIATH HHTErpa o popmyine Herorona-JleiiGHuma;

HaXOJUTh MJIOUIAIU MJIOCKUX (PUTYp U 0OBEMBI T € TOMOILIBIO HHTErpaa;

UMETh  IPEACTaBICHUE O  MAaTeMAaTMYECKOM  MOJECIMPOBAHMM HAa  IIPUMEpPE  COCTAaBJICHUSA
muddepeHIMaTbHBIX YPaBHEHHI;

pemaTh MPHUKIATHBIE 33/a4d, B TOM YHCJE COIHMAIbHO-DKOHOMHYECKOTO M (DM3MYECKOTO XapakTepa,
CPEICTBAMHU MaTEMAaTUYECKOTO aHAIN3A.
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TEMATHYECKOE IINTAHUPOBAHHME

10 KUIIACC
KounyecrBo yacoB
Ne HanmeHoBaHMe pa31esioB U TeM MPOrpaMMbl Kour I JJCKTPOHHEIE (1NPPOBLIE)
n/n Bcero POILHbIC PAKTHICCKUE | 5ha30BaTeIbHBIE Pecypehl
padoThI padoThI
1 MHOXeCTBO JEHCTBUTENBHBIX YKces. MHOTOUIeHb!. PannoHabHbIe ypaBHEHHUS 1 24 1
HepaBeHCTBAa. CHUCTEMBI TMHEHHBIX ypaBHEHUN

2 Oynukiun 1 rpadukn. CteneHHas QyHKIHS ¢ TIETBIM TTOKa3aTeIeM 12 1

3 Apudmernueckuil KOpeHb N-oii crenenu. MppaunoHaibHbIe YpaBHEHUS 15 1

4 [TokazarenbHast Gpynkuus. [lokazaTesabpHble ypaBHEHUS 10 1

5 Jlorapudpmmueckas pynxmws. JlorapudhMudeckne ypaBHEHUS 18 1

6 TpUroHOMETpUYECKUE BBIPAXKECHUS U YPABHCHHUS 22 1

7 [TocrnenoBaTeabHOCTH U MPOTPECCUU 10 1

8 Henpepeieabie Gpynkimn. [IpomsBoaHas 20 1

9 [ToBTOpeHue, 0000IIeHNE, CHCTEMAaTH3aNsl 3HAHUN 5 2

OO0111e€e KOJIMYECTBO YacoB 110 MPOorpaMmme 136 10 0
11 KJIACC
KoanvecTBo yacoB
DJleKTpOHHbIe (L1 (ppoBbIE)
Ne HanmeHoBaHHe pa3iesioB U TeM MPOrpaMMbl Kour HpakTudeckue | 6,50 arennnbie pecypebt
n/n Bcero POILHbIE padoTLI P pecyp
padoTsbl

1 HccnenoBanue GyHKIUN ¢ TOMOIIBIO IPOU3BOIHOM 22 1

2 [lepBooOpa3Has 1 HHTErpa 12 1

3 I'paduku TpuroHomMmerpudeckux QyHKIUH. TpUTOHOMETpHUYECKHE HEPaBEHCTBA 14 1

4 HppairionasbHble, OKa3aTeIbHbIC U JIOrapu()MUUYECKHEe HEPAaBEHCTBA 24 1

5 KommekcHsle uncna 10 1

6 HarypanpHble 1 11ebIe Yncia 10 1

7 Cucrembl PAlVIOHAILHEIX, HPPALMIOHALHEIX NMOKA3ATENBHBIX 1 Jorapu(pMUIECKuX 12 1

ypaBHEHHI
8 3amauu ¢ mapameTpamu 16 1
9 [ToBTopenue, 06001IeHNE, CHCTEMATH3AINs 3HAHUH 16
O0111ee KOJIMYECTBO YacOB 110 MPOrpamMme 136 10 0
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ITOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
ara
KosauyectBo yacos A JNEeKTPOHHEIE
Ne H3y4eHUs uudposeie
Tema ypoka
n/n Beero Konrpouabusie | Ilpakruueckne ILian. ®akr.  o00pazoBareiibHbIe
padoThbI padoTbI pecypcnl
1 MHOXecTBO, OTepaluy HaJl MHOKECTBAMH U UX CBOMCTBA 1 01.09
2 Juarpammel Ditiepa-Benna 1 04.09
3 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO arnmapara Jist 1 06.09
pelieHus 3a1au '
4 Pannonanbehblie yncia. OObIKHOBEHHBIE U AECATUYHBIE 08.09
Ipobu, MPOIEHThI, 0ECKOHEYHbBIE MIEPUOUYECKUE IPOOU '
5 Parnmonanbshele uncina. OObBIKHOBEHHBIE U IECATUYHBIC 08.09
IpoOu, MPOLEHTHI, 0ECKOHEUHBIE IEPUOTUIECKUE IPOOH '
6 [Ipumenenue apodeii U NPOLEHTOB I PELLICHUS 1 11.09
MIPUKJIAIHBIX 3a/1a4 '
7 [Ipumenenue apodeii U MPOICHTOB I PEeIICHUs 1 13.09
MIPUKJIATHBIX 3a/1a4 '
eiicTBUTeNbHbIE ynciia. PalimoHanbHbe U
8 P 1 15.09
UPpaLMOHAIBHBIE YHCIIA '
9 Apudmerrueckue onepanuu ¢ 1eHCTBUTEIbHBIMU 1 1509
YUCIIAMHU '
Monynb A€MCTBUTENBHOIO YHACIIA U €T0 CBOMCTBA.
10 | [puGmmxEHHBIE BEIYMCIICHUS, TPABHUIIA OKPYTIICHHUS, 1 18.09
IIPUKUIKA M OLIEHKA PE3YyJIbTaTa BEIYUCICHUM
11 CraproBasi JUarHOCTHKA 1 20.09
12 OCHOBHBIE METO/IbI PEeIIEHUs LIENbIX U IPOOHO- 1 2209
paloOHaJIbHBIX YPABHEHUH U HEPABEHCTB '
13 OCHOBHBIE METO/bI PELICHUS 1IeJIbIX U IPOOHO- 1 2209
paloHaIbHBIX YPABHEHUH U HEPABEHCTB '
14 OCHOBHBIE METO/BI PELIECHUS 1IeJIbIX U IPOOHO- 1 2509
palOHaIbHBIX YPABHEHUI U HEPABEHCTB '
15 MHorouneHns! OT OJHOMI IEpeMEHHOU. Jlenenue 27.09
MHOI'O4JIEHa Ha MHOTOYJIEH C OCTaTKOM. Teopema besy '
16 | MuorowieHsl ¢ nenbiMu Kodpdumnrentamu. Teopema 1 29.09
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Buera

17 | Pemenue cucteMm JUHEHHBIX YpPaBHECHHUN 1 29.09

18 Pemenue cuctem JIMHEHHBIX YpaBHEHUM 1 02.10
Martpuua cucTeMsbl JIMHEWHBIX YPaBHEHUM.

19 Onpenenurens MaTPUITI 2X2, €r0 TeOMETPUIECKUI 1 04.10
CMBICII ¥ CBOICTBA; BEIUMCIIEHUE €r0 3HAYCHUS

20 OHpCl[GJIHTGJEL MaTpHULIbI 2X2, €ro FreOMeTPUUYECKUN 1 06.10
CMBICJ U CBOMCTBA; BRIYUCIICHHUE €TI0 3HAYCHHUSI

21 HpmfeHeHHe ONPEAEIHNTENs ATl PEILCHIS CHCTEMbL 1 06.10
JUHEHHBIX YpaBHEHUIH

99 PeI_HeE-II/Ie NPUKJIA/IHBIX 33711 € HOMOLIBIO CHCTEMBI 1 09.10
JUHEHHBIX YPAaBHCHHIMA

23 Pemevlme NPHKJIA/IHBIX 33711 € NOMOLIBIO CHCTEMBI 1 11.10
JTUHEHHBIX YpaBHEHUI

24 KonTponbnas pabota: "PannonansHble ypaBHEHUS U 1 13.10
HepaBeHcTBa. CUcTeMbl TMHEHHBIX YpaBHEHUN"

o5 OyHKIHsI, CrIOCOOBI 3a1aHus QyHKINH. B3auMHO 1 13.10
oOparnble pynkuuu. Komnosunus GyHKimii

2% I'paduk Qynkunu. dnemMeHTapHbIe IPE0Opa30BaHUS 1 16.10
rpaduKoB PyHKIHIA

97 OO6nacTh orpeieneHUs] 1 MHOYKECTBO 3HaUCHUH (PyHKIMH. 1 18.10
Hymu ¢ynxiuu. [TpomexxyTku 3HaK MOCTOSTHCTBA

8 Yérnble u Heu€THbIe pyHKIMU. [leproanueckue 1 20.10
¢dbyskiun. [IpoMexyTKu MOHOTOHHOCTH (DYHKIIUU

29 MakcuMyMbl 1 MUHUMYMBI QyHKIHH. Hanbombiee u 1 20.10
HaMMEHbIIIee 3HaUeHNE (PYHKIIMH HA TIPOMEKYTKE

30 | JIuneiiHas, KkBajpaTHYHAast U APOOHO-ITHHEHHAS QYHKIIMA 1 23.10

31 DneMeHTapHOe UCCIIEIOBaHNE U TTOCTPOEHHUE TPahUKOB 1 2510
3TUX (HYHKIUH

30 DeMeHTapHOe UCCIIEIOBaHNE U ITOCTPOEHHE I'paUKOB 1 2710
3TUX PYHKUIUH

33 Crenenb c 1enbIM nokasareneM. bunom HeroToHa 1 27.10

34 Crenenb c 1enbIM nokasareneM. bunom HeroToHa 1 08.11

35 CrenenHasi GyHKILUS C HATYPAJIbHBIM U LEJIBIM 1 10.11
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nokasareneM. E€ cBoiicTBa u rpaduk

Konrponsnas padora: "Crenennas ¢pynkuus. Eé

36 . 10.11
cBolicTBa U rpaduk"”
37 ApI/\Il(bMeTI/IquKI/Iﬁ KOpPEHb HATypaJIbHOM CTENEHU U €T0 13.11
CBOMCTBA
38 ApI{(bMeTquCKHﬁ KOpPEHb HAaTypaJIbHOM CTEIIEHU U €TO 15.11
CBOMCTBa
39 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHUH, COJIEPIKAIINX 1711
CTCTICHHU U KOPHU
40 [IpeoOpazoBaHMs YUCITOBBIX BBIPAKCHHH, COAEPIKALTNX 1711
CTCIICHH U KOPHU
a1 [TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHMA, COICPIKAIIIIX 20.11
CTENIEHU U KOPHHU
42 WppanmonanbHble ypaBHEHHUS. OCHOBHULIe METO/IbI 2211
pEIICHUS UPPAITMOHATLHBIX YPABHCHUH
43 WpparmonaibHbIe YpaBHECHUS. OCHOB}EI)IG METO/IbI 2411
pelIeHrs UPPAMOHATILHBIX YPaBHEHHM
44 WppanmonanbHble ypaBHEHHUS. OCHOBHULIe METO/IbI 2411
pEIICHUS UPPAITMOHATBLHBIX YPABHCHUH
45 PaBHOCI/IHEHHe Mepex0/ibl B PEHICHUH UPPALMOHATBHBIX 9711
YpaBHCHHIA
16 PaBHOCI/IJ'II:HI)Ie MEPEXO0JIbI B PEIICHUN UPPAITUOHATTLHBIX 99.11
ypaBHEHHI
47 PaBHOCI/IHEHHe MePEeXO0/Ibl B PEIICHUN UPPAITMOHATTBHBIX 0112
YpaBHCHHIA
48 PaBHOCI/IJ'II:HI)Ie MEePEXO0JIbl B PEIICHUN UPPAITUOHATLHBIX 0112
ypaBHEHHI
49 CaoiicTBa 1 rpaduK KOpHS N-Oi CTETeHU KaK (PYHKIIMH 04.12
00paTHOM CTEIeH! C HATYpaJbHBIM MTOKA3aTeIeM
50 CaoiicTBa 1 rpaduK KOpHS N-Oi CTETeHU KaK (PYHKIIMH 06.12
00paTHOM CTEIeH! C HATYpaJIbHBIM MTOKa3aTeIeM
51 KonTponbnast pabora: "CBoiicTBa u rpaduk KOpHs N-oi 08.12
crenenu. MpparmonansHbie ypaBHeHUs"
52 | CreneHb C palimoHaIbHBIM MTOKA3aTeNeM U e€ CBOMCTBA 08.12
53 | CremneHs C parmoHaIbHBIM MTOKA3aTeNeM U e€ CBOMCTBA 11.12
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54 | CreneHb ¢ pallMOHAJILHBIM MTOKa3aTelieM U €€ CBOMCTBA 1 13.12

55 | Ioka3arenbHast pyHKIHSA, €€ CBOWCTBA U TpaduK 1 15.12

56 I/ICHOJIB?;O?aHI/Ie rpaduka GyHKIUHU IS pEIIeHUs 1 15.12
ypaBHEHHH

57 I/IcnonbsovBaHI/Ie rpadpuka QyHKIUH U1 peleHUs 1 18.12
ypaBHEHHH

58 ITokaszaTenbHble YPaBHEHHA. OCHOBHBIE METO/BI PELIECHUS 1 20.12
[I0Ka3aTeIbHbIX YPaBHEHUN

59 [Toxa3zarenbHbIE YPABHCHHS. OCHOBHBIE METO/IbI PEILICHHS 1 99 12
[I0Ka3aTeIbHbIX YPaBHEHUN

60 [Toka3zarenbHble YPaBHEHH. OCHOBHBIE METO/IbI PELLICHUS 1 99 12
MOKa3aTeIbHBIX YPaBHEHUN
Konrponsnas padora: "[lokazarenbHast QyHKITHSL.

61 [lokazaTenbHble ypaBHEeHUs" . 2512

62 | Jlorapudwm uncna. CBoiicTBa norapudma 1 27.12

63 | Jlorapudwm uncna. CBoiicTBa norapudma 1 29.12

64 | Jlorapudm uncna. CoiicTBa morapudma 1 0 29.12

65 | /JlecaTuuHble U HATYpaIbHBIE JOTapUPMBI 1 - 10.01

66 | [lecaTuyHbIe U HATYypaIbHBIE JOTapUPMBI 1 - 12.01

67 | IIpeoOpazoBaHne BRIPAKCHHIA, COIEPIKAIIIX JTOTapr(HMbI 1 - 12.01

68 | IIpeoOpazoBaHue BRIPAKCHHIA, COIEPIKAIIIX JOTapr(HMbI 1 - 15.01

69 | IIpeoOpazoBaHue BRIPAKCHHIMA, COIEPIKANTUX JTOTapH(PMBI 1 - 17.01

70 | Jlorapudmuueckas pyHKLUs, €€ CBOUCTBA U TpauK 1 19.01

71 | Jlorapudmuueckas pyHKLUs, €€ CBOUCTBA U TpauK 1 19.01

79 I/IcnonwovBaHHe rpaduka QyHKIUH U1 peLeHUs 1 99 01
ypaBHEHHH

73 I/Icnonwo?am/le rpaduka QyHKINUU Ui pelIeHUs 1 24.01
ypaBHEHUH

74 Jlorapudpmuueckue ypaBHEHUS. OCHOBHULIe METO/1bI 1 26.01
peleHwst JorapuPMHUUECKUX ypaBHECHUN

75 Jlorapudmuueckue ypaBHeHHs. OCHOBHbIE METObI 1 26.01
peleHwst JorapuPMHUUECKUX ypaBHECHUN

76 Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METO/IbI 1 2901

peleHust JorapupMHUUECKUX ypaBHEHUN
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PaBHOCHIIBHBIE TTEPEXOIBI B PEIIEHUH JOTapu(PMUUECKUX

77 . 1 31.01
ypaBHEHUH

78 %zggggf;me Nepexo/Ibl B PELICHNUH JIOTapH(PMUIECKUX 1 02.02
KonTponbnas pabora: "Jlorapudmuueckas GyHKIUS.

& Jlorapudmuaeckue ypaBHeHUs" 1 02.02

80 CuHyc, KOCHHYC, TAHT€HC M KOTaHT€HC YHCIIOBOTO 1 05.02
apryMeHTa

81 Cunyc, KOCHHYC, TAHT'€HC M KOTAaHT€HC YHCIIOBOTO 1 07.02
aprymMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO 1 09.02
aprymeHTa

83 ApKCHHYC, apDKKOCHHYC U apKTaHT'€HC YHCIOBOTO 1 09.02
apryMeHTa |

84 Tpuronomerpudeckas OKpy>KHOCTb, OTIpE/ICTICHHE 1 12.02
TPUTOHOMETPHYECKUX (DYHKIIMI YHCIOBOTO apryMEHTa

85 Tpuronomerpudeckasi OKpy>KHOCTb, OIPE/ICICHUE 1 14.02
TPUTOHOMETPHUYECKUX (DYHKIUH YUCIOBOTO apryMeHTa _

86 | OcHOBHBIE TPUTOHOMETPUIECCKHE (POPMYITHI 1 - 16.02

87 | OcHOBHbIE TPUTOHOMETPHUUYECKHE (HOPMYJIBI 1 16.02

88 | OcHOBHbIE TPUTOHOMETPUUYECKHE (HOPMYJIBI 1 19.02

89 | OcHOBHbIE TPUTOHOMETPUYECKHE (HOPMYJIBI 1 21.02

90 | IIpeobpa3zoBaHME TPUTOHOMETPUUECKUX BBIPAKEHUN 1 26.02

91 | IIpeobpa3zoBaHME TPUTOHOMETPUUECKUX BBIPAKEHUN 1 28.02

92 | IIpeobpa3zoBaHHE TPUTOHOMETPUUECKUX BBIPAKEHUN 1 01.03

93 | [IpeoOpa3zoBaHHEe TPUTOHOMETPUIECKUX BBIPAKCHHUN 1 - 01.03

94 | PemieHne TPUTOHOMETPUIECKUX YPaBHEHHH 1 04.04

95 | PemieHne TpUTOHOMETPUIECKUX YPaBHEHHMA 1 06.03

96 | PemieHne TPUTOHOMETPUYECKUX YPaBHEHHMA 1 11.03

97 | PemeHne TPUTOHOMETPUIECKUX YPaBHEHHMA 1 13.03

98 | PemieHne TPUTOHOMETPUYECKUX YPaBHEHHM 1 15.03

99 | PeuieHue TpUTOHOMETPUYECKUX YPaBHEHHM 1 15.03

100 | Pemienne TpUroHOMETPUYECKHX YPAaBHEHUH 1 18.03
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Konrponsnas pabdora: "Tpuronomerpuyeckue

101 " 1 20.03
BBIPAKCHUS M TPUTOHOMETPUYECKUE YPAaBHEHUS
[TocieoBaTenbHOCTH, CIIOCOOBI 3aaHUS

102 | mocnenoBatenbHOCTEH. MeTo MaTeMaTUYECKOM 1 22.03
WHTyKIIUU

103 MOHOTOHHBIE U OrPaHUYEHHBIE TOCIEA0BATEIbHOCTH. 1 29 03
Hcropus ananmza 6€CKOHEUHO MaJIbIX

104 | Apudmernueckas mporpeccus 1 01.04

105 | I'eomerpuyeckas mporpeccus 1 03.04

106 | beckoHeuHO yObIBarOIIas reoMeTprIecKas IPOrPeCcCHs 1 05.04

107 CyMma OecKOHEYHO YOBIBaIOIIEel TeOMETPHUECKON 1 05.04
IpOTpeccuu

108 JluHEWHBIN M SKCIIOHEHIIMATBLHBIN pocT. Uncro e. 1 08.04
®opmyIa CIOKHBIX POLIEHTOB

109 JIuHeHbIH ¥ SKCIOHEHIMAIBHEINA pocT. Ynco e. 1 10.04
DopmyJia CIOKHBIX TPOLIEHTOB _

110 Vcnonp30BaHue MPOTPECCHH ISl PEUICHUS PEaTbHBIX 1 12.04
3a7a4 MPUKJIIATHOTO XapaKTepa

111 KOHTpomsHa"sI pabora: "IlocienoBaTeIbHOCTH U 1 1204
Iporpeccuu

112 | HenpepsiBHbIE (QYHKIIMH U UX CBOWCTBA 1 15.04

113 | Touka pa3pbiBa. ACUMITOTHI rpauKOB PYHKLIUH 1 17.04

114 | CroiicTBa yHKIMH HETIPEPHIBHBIX HA OTPE3KE 1 19.04

115 | CroiicTBa yHKIMH HENIPEPHIBHBIX HA OTPE3KE 1 19.04

116 | Merox MHTEPBAJIOB IS PELLICHHUS HEPABEHCTB 1 22.04

117 Meron uHTEpBAIOB JJIsl PELICHHS] HEPABEHCTB 1 - 24.04

118 | Merox MHTEPBAJIOB IS PEIICHHUS HEPABEHCTB 1 26.04

119 [TpumeHeHre CBOWCTB HETIPEPBIBHBIX (DYHKIIUHN IS 1 26.04
peleHus 3a1a4

120 [TpumeHeHHne CBOWCTB HEMTPEPBHIBHBIX (DYHKLIUHN JUIs 1 29,04
pereHus 3a1a49

121 | IlepBast u BTOpasi MpOU3BOIHBIE PYHKITUH 1 03.05

122 | Onpenenenue, reOMETPUYECKUN CMBICT TIPOU3BOTHON 1 03.05

123 | Onpenenenue, pu3nuecKuii CMbICT MPOU3BOAHOM 1 06.05
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124 | YpaBHeHue KacaTeabHOH K rpaduky GyHKIUU 1 08.05
125 | YpaBHeHue kacateiabHOH K rpaduky GyHKIUU 1 10.05
126 | Ilpou3BoHBIC 2JIEMEHTAPHBIX (HYHKLIUI 1 10.05
127 | Ilpou3BoHBIC 2JIEMEHTAPHBIX (HYHKIUI 1 13.05
198 [TpousBoaHas CYMMBI, IPOH3BE/ICHIIS, HACTHOTO U 1 15.05
KOMITO3UINHU (PYHKIHI
129 [TpousBoaHas CYMMBI, IPOH3BE/ICHIIS, HACTHOTO U 1 15.05
KOMITO3UINHU (PYHKIHI
130 [TpousBoxHas CYMMBI, IPOU3BE/CHNS, 4ACTHOTO 1 1 17.05
KOMIIO3UIIUH (PYHKITHI _
131 | Konrponbnas padora: "[IponsBonnas" 1 1 - 17.05
132 VIV_IOBTOpeHI/Ie',' 0000111eHNEe, CUCTeMATU3aIMs 3HAHUM: 1 20.05
YpaBHeHUs
133 'I'IOBTOpeHI/'I'e, 00001IeHNe, CHCTEMaTH3aIHs 3HAHN: 1 29 05
OyHKIUU |
134 | UtoroBas KOHTposbHas paboTa 1 1 24.05
135 | UtoroBas koHTposbHas paboTa 1 1 24.05
136 | IToBTOpeHue, 0600IICHUE, CHCTEMATH3aUs 3HAHUT 1 25.05
O011ee KOIMYECTBO YaCOB MO IPOrpamMMe 136 10
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

* MaTtematuka. Anrebpa 1 Hadyajaa MaTeMaTH4ecKoro ananusa, 10 kinacc/ Mep3nsk A.I'., HomupoBckuii
I.A., Tlonsko B.M.; mox penakmueii [Togonsckoro B.E., O0miecTBO ¢ OrpaHU4eHHOW OTBETCTBEHHOCTHIO
Wznarensckuii nentp «BEHTAHA-T'PA®»; Axunoneprnoe obmectBo «M3narensctBo «Ilpocsemenne»

* Maremaruka. AnreOpa ¥ Hadaja MaTeMaTH4YecKoro ananusa, 11 kmace/ Mepaisak A.I'., HomupoBckuii
H.A., TlonskoB B.M.; non penakuueit [logonsckoro B.E., O6miecTBo ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckuit ienTp «BEHTAHA-T'PA®y; Akiinoneproe obmectBo «M3narenscTBo «IIpocBemnienue»
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