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HOACHUTEJBHASA 3AIINCKA

VY4eOnbli Kypc «Alredpa 1 Hayaia MaTeMaTHUYECKOTO aHAJIU3a» SABJISIETCS OJTHUM
u3 Hanbosiee 3HAYUMBIX B MPOrpaMMe CpeHEero oomiero o0pa3oBaHusi, MOCKOJBKY, C
OJTHOM CTOPOHBI, OH 00ECIEYMBAET WHCTPYMEHTAIbHYIO 0a3zy il M3y4YeHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYroil CTOpOHBI, (hOPMHUPYET JIOTHYECKOE U
a0CTpaKTHOE MBIIUICHUE OOYy4YarolIuXxcs Ha YpPOBHE, HEOOXOIUMOM JJISI OCBOCHHUS
nH(popMaTUKH, OOIECTBO3HAHMS, MUCTOPUH, CIOBECHOCTH M JIPYTrUX AUCHMIUIMH. B
paMKax JaHHOTO y4eOHOTO Kypca 00y4arouuecs OBIaJIeBal0T YHUBEPCATBHBIM S3bIKOM
COBPEMEHHOM HayKd, KoTopas (popMyIHpyeT CBOU JOCTHKEHHUS B MaTeMaTHYECKON
dbopme.

VY4eOHblil Kypc anredpbl 1 Hayall MaTEMAaTHYECKOTO aHAIIW3a 3aKJIa/IbIBA€T OCHOBY
JUISL YCTEIIHOTO OBJAJEHUsl 3aKOHAMU (PU3UKH, XUMHH, OHOJOTWMH, MOHUMAHUSA
OCHOBHBIX TEHICHIMH pPa3BUTHS SKOHOMUKH W OOILECTBEHHOW >KHU3HH, MO3BOJISET
OPUEHTHPOBATHCS B COBPEMEHHBIX LHU(POBBIX U KOMIBIOTEPHBIX TEXHOIOTHSIX,
YBEPEHHO HCIIOIb30BaTh UX JUIsl JAIbHENUIIEro 0Opa3oBaHus U B IOBCEAHEBHOM JKU3HH.
B 1o xe BpeMs oBiajeHHe aOCTPaKTHBIMU M JIOTUYECKH CTPOTMMU KOHCTPYKIUSMU
anreOpbl 1 MaTEMAaTUYECKOTO aHAJIM3a Pa3BUBACT YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HMCTUHHOCTb, JOKa3bIBaTb YTBEP)KICHHUS C IMOMOIIBI0 WHAYKIHUA U
paccyXaatb  JEAyKTUBHO, HCIIOJIb30BaThb  0000IIEHHE U  KOHKPETU3ALHUIO,
abcTparupoBaHHe U aHAIOTHIO, (POPMHUPYET KPEaTUBHOE W KPUTHUECKOE MBIIIUICHHUE.

B xone wuzydenust ydyeOHOro Kypca «Airedpa ¥ Hayala MaTeMaTUYeCKOIro
aHanu3a» oO0ydaroliuecsl TMOJy4YaloT HOBBIM OIBIT peUIeHUs NPUKIAJAHBIX 3ajad,
CaMOCTOSITENILHOTO TIOCTPOEHUS MAaTEeMaTHYEeCKHX MOJENeH pealbHBIX CHUTYalUH,
MHTEPIIPETAIMY TOJYUYEHHBIX PEIICHUH, 3HAKOMSTCA C MPUMEpPaMU MAaTEMaTHYECKHX
3aKOHOMEPHOCTEH B IPUPOJIE, HAYKE U UCKYCCTBE, C BHIIAIOIIMMUCA MAaTEMATUYECKUMU
OTKPBITUSMH U UX aBTOPAMH.

YueOHplif Kypc o005agaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM IOTEHIIMATIOM,
KOTOPBI  peanmu3yeTcs Kak uepe3 ydeOHbI Marepuan, CIOCOOCTBYIOIINN
(GOpMUPOBAHMIO HAy4YHOTO MHPOBO33PEHHs, Tak M uepe3 crneuuduky ydeOHOH
NEeSATEIBbHOCTH,  TPEOYIOIIEeW  MPOJODKUTENIbHOM  KOHLEHTpAalMd  BHUMAHMS,
CaMOCTOSTENIbHOCTH, AKKYPaTHOCTU U OTBETCTBEHHOCTH 32 MOJIyYEHHBINH pe3yibTart.

B ocnoBe metoauku oOyueHus anreOpe W HavajdamM MaTEMaTHUYECKOrO aHaln3a
JICKUT ACSITeIbHOCTHBIN MPUHIUI 00YUYESHHS.

B cTpykType yueOHOro xypca «Anredpa ¥ Hayaia MaTEMaTHYECKOIO aHAIIM3a
BBIJICJICHBI  CIIENYIOLIME  COJAepXkaTelbHO-MeToAudeckue JuHuu: «Yucna wu
BbIUMCIICHUS», «DyHKUMU U rpaduku», «YpaBHEHUS U HepaBeHCTBay», «Hauama
MaTeMaTHYECKOro aHanu3a», « MHOXKeCTBa U JOTHKay. Bce 0OCHOBHBIE coepKaTebHO-
METOJIMYECKUE JTUHUHM H3Yy4aroTCsl Ha MPOTSDKEHUU JABYX JIeT OOydeHHs Ha ypOBHE
cpenHero oOuero oopa3oBaHUs, €CTECTBEHHO AOMOIHSSA APYr Apyra M MOCTEHEHHO



HACBIIASICh HOBBIMU TE€MaMU M pasjenamu. JlaHHbIA y4eOHBIM Kypc sBIAETCS
UHTETPAaTUBHBIM, IIOCKOJIBKY OOBequHSET B cebe CcoAep)KaHHE HECKOJIBKHX
MaTEeMaTHYECKUX JAUCLUMILUINH, TAKHUX KaK anredpa, TPUTOHOMETPHS, MaTeMaTHUECKUN
aHaiau3, TEOpHUsi MHOXKECTB, MaTeMaThyeckasi jJoruka u apyrue. [lo mepe Toro kak
oOyyJarouecs: OBJIaJIeBalOT BCE€ OoJiee MMUPOKUM MAaTEMAaTUYECKUM alapaToM, Y HUX
MOCNIEOBATEIbHO  (OPMHUPYETCS U COBEpPUICHCTBYETCS  YMEHHUE  CTPOUTH
MaTEMaTHYECKYIO0 MOJIENIb PEabHOM CUTyalluu, MIPUMEHITh 3HAHUS, TIOJTyYEHHbIE TPU
M3YYEHUU Y4eOHOTO Kypca, I pEHIeHUs CaMOCTOSATENIbHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOM 3aJ1aul, a 3aT€M UHTEPIIPETUPOBATH CBOU OTBET.

ConepxxarenpHO-MeToquYecKass JUHUS «Yucna W BBIYHMCIECHUS) 3aBEpIlaeT
(dbopMUpOBaHNE HABHIKOB HCIIOIB30BaHUS JIEHCTBUTENIBHBIX YHCEN, KOTOpOoe ObLIO
HA4YaTO HAa YPOBHE OCHOBHOTrO o0miero obpaszoBanus. Ha ypoBHe cpemaHero ooOiiero
oOpa3zoBaHusl 0cO00€ BHUMaHUE yJemseTcss GOPpMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX
BBIYMCIICHUM, BKJIIOYAIOIUX B C€Osl UCMOJIb30BAHUE PA3NIUYHBIX (POPM 3amucH 4yucia,
yMEHUE JeNlaTh NPUKHUIKY, BBIIOJHATh NPUOIMKEHHBIC BBIUUCICHUS, OIICHUBATH
YHCJIOBBIE BBIpAXKEHHs, pabOTaTh C MaTeMaTHYECKHMMHM KOHCTAaHTaMH. 3HAKOMbIE
00y4JaronmmMcsi MHOKECTBA HATYPAIbHBIX, IIEJIbIX, PAIIMOHATBHBIX U JEHCTBUTEIHHBIX
YHUCeN JOMOJHSAIOTCS MHOKECTBOM KOMILUIEKCHBIX YHCell. B KaXK10M U3 3TUX MHOKECTB
paccMaTpUBAIOTCSI CBOMCTBEHHBIE €My ClielU(PUUEeCKUe 3alayi U Olepaluu: JeIeHue
HAIIEJIO, OTIEPUPOBAHME OCTATKAMH Ha MHOYKECTBE LENbIX 4Hcel, 0coOble CBOMCTBA
pPaAIMOHANBHBIX M WPPAINMOHATIBHBIX YHCEN, apu(PpMETHYECKHE OIepaly, a TaKKe
U3BJICUCHUE KOPHS HATypaJIbHOM CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCEN.
bnaronapss mocnenoBaTeIbHOMY PACHIMPEHUIO Kpyra HCHOJIb3YEMbIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSIMH WX TPHUMEHEHUS MJIs PEUICHHs pa3iHyHBIX 33734
dbopMupyeTcsi MpEACTaBIEHUE O €IWHCTBE MAaTeMAaTUKH KaK HayKd M €€ poiu B
MOCTPOCHUU MOJEJIell pealbHOro MHpa, IIUPOKO HCHOJIB3YIOTCS 00001IeHne u
KOHKPETH3aIHSI.

JIuaus «YpaBHEHHS UM HEPABEHCTBA» peaTU3yeTCss Ha NPOTKEHUU BCETrO
oOyd4eHHsl Ha YpPOBHE CPEAHETO 00IIero o0pa3oBaHusl, MOCKOJIBKY B KKIOM pas3feiie
[IporpamMmMbl TpPEeLyCMOTPEHO pPELIEHHE COOTBETCTBYIOIIMX 3aaad. B pe3ynbrare
oOydaromuecs: OBJAJ€BAIOT PA3IWYHBIMU METOJAMU PEHICHHUS] PalUOHAIBHBIX,
MPPALMOHATBHBIX, MOKAa3aTeNIbHbIX, JOTapu@MHUUECKUX U TPUTOHOMETPUYECKUX
ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKKe 3aJlay, COJAEpKalluX MapamMeTphl.
[losydyeHHble yMEHHMS IIMPOKO MCHOJB3YIOTCS NPHU HCCICIOBAaHUM (PYHKIMHA C
MOMOIUIBIO MTPOU3BOJHON, MPHU PEIICHUH MPUKIAAHBIX 3a/1a4y U 3a7a4 Ha HaXOXJICHUE
HAauOOJBIINX W HAaUMEHBIINX 3HaueHWN (yHKuuu. JlaHHAs cojeprKaTesbHas JTUHUS
BKJIIOYAET B ce0d Takke (popMuUpOBaHHE YMEHHUN BBITIONHITH PACYETHI 1O (popMyIam,
npeoOpa3oBaHusl  PAlMOHANBHBIX, HWPPAIMOHATBHBIX W  TPUTOHOMETPHUYECKHX
BBIPAKEHHM, a TaK)KE€ BBIPAKEHHM, COJIEpPKAINX CTEeHW U Jiorapudmel. brarogaps



M3YUYCHHUIO aire0Opamyeckoro marepuana MPOUCXOJUT JajbHEWIlee pPa3BUTHUE
ANTOPUTMHYECKOTO U a0CTPAKTHOTO MBITUICHHS 00y4aronuxcs, G OpMHUPYIOTCS HAaBBIKA
JIEAYKTUBHBIX PacCyXJeHUW, paboThl C CHMBOJIBHBIMU (DOopMaMu, TPEICTaBICHUS
3aKOHOMEPHOCTE M 3aBUCUMOCTEM B BHJ€ PAaBEHCTB U HEpaBEHCTB. AureOpa
npennaraeT 3QQGeKTUBHbIE MHCTPYMEHTHI JIJISl PEIICHUS MPAKTUUYECKUX U €CTECTBEHHO-
HAYYHBIX 3314, HAIJISIAHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KakK sI3bIKa HAYKHU.

ConepxxarenpHO-MeTOqUMYecKass JuHUS «DyHKIMM W Tpadukw»  TECHO
MEeperieTaeTcs ¢ IPYruMuU JIMHUSIMU Yy4eOHOTO Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE
3a0a€T  TOCJIEAOBATEILHOCTh  M3YyYEHHMS  Marepuaia. l3ydeHwe  CTENEeHHOM,
MOKAa3aTeNIbHOM, JOorapu(pMUYECKON U TPUTOHOMETPUUECKUX (PYHKIUN, UX CBONCTB U
rpauKoB, HCHONb30BaHWE GYHKIUN [ peumeHus 3aaad M3 APYyTux y4eOHBIX
MPEIMETOB U PEATIBHOM KU3HU TECHO CBSA3aHO KaK C MAaTEMAaTUYECKUM aHAJIU30M, TaK U
C pellleHHeM YpaBHEHUW W HepaBeHCTB. [Ipu 3TOM OO0JbIIOE BHUMAHUE YJIEISCTCS
(bOpMHUpPOBAHHUIO YMEHHUS BbIpaKaTh (OpMyJIaMu 3aBUCHUMOCTH MEXIY pazIuYHbIMU
BEIIMYMHAMU, MCCIICIOBATh MOJYyYEHHbIE (PYHKIIMU, CTPOUTH uX Trpaduku. Marepuan
ATOM COAEPKATEIbHOW JIMHUH HALIEJIEH HA PA3BUTUE YMEHUN U HABBIKOB, O3BOJISIIOIINX
BBIPAXKATh 3aBUCUMOCTH MEXIY BEIWYMHAMHU B Pa3IUIHOM (opMme: aHaATUTHUIECKOM,
rpaduueckoii u cnoBecHoM. Ero nzyuenue cnocoOCTByeT pa3BUTHIO AITOPUTMUYECKOTO
MBIIIJICHUS, CTIOCOOHOCTH K 0000IIEHNIO U KOHKPETU3AIlUH, UCTIOJIb30BAHHUIO AaHAJIOTUH.

ConepxarenpHas JuHus «Hayama wmaTeMaTHdeckoro aHajin3a» MO3BOJISET
CYLIECTBEHHO PACIIUPUTh KPYr KAaK MATEMATUYECKUX, TaK W MPHUKIAIHBIX 3a]ady,
JOCTYIHBIX 00YYarOIIMMCS, TAK KaK Yy HUX MOSBIISAETCS BO3MOXHOCTh CTPOUTH FpapuKu
CJIOKHBIX (PYHKIUH, ONIPEIesATh X HAUOOJIbIIIME U HAUMEHbIINE 3HAYCHHUSI, BRBIYUCIISATD
wiomwaan Guryp u 00bEMbI TEJ, HAXOAUTH CKOPOCTU U YCKOPEHUS TpolieccoB. [JanHas
coAepKarejibHasE  JIMHHUS ~ OTKPBIBAET  HOBBIE  BO3MOXXHOCTH  MOCTPOCHUS
MATEMATUYECKUX MOJEJIEN PEANbHBIX CHUTyallldid, IO3BOJSET HAXOJAWUTh HAWIYYIIIEE
pelieHHe B NPHUKIAIHBIX, B TOM YHCIE COIMAJIbHO-DKOHOMHUYECKHX, 3aJaydax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTUYECKOr0 aHajiu3a CHOCOOCTBYET pa3BUTHUIO
a0bCTpakTHOTO, (DOPMATHHO-IOTUYECKOTO U KPEATUBHOTO MBINUICHUS, (POPMUPOBAHUIO
YMEHHI pacro3HaBaTh MPOSIBJICHUS 3aKOHOB MATEMAaTUKH B HayKe, TEXHUKE U
uckycctBe. OOyuaronuecs y3HatoT O BBIJAIONIUXCS pe3yiIbTaTaX, MOJYyUYEeHHBIX B X0/
pPa3BUTHSI MAaTEMATUKH KaK HayKH, U 00 UX aBTOpax.

ConeprxarenbHO-MeToqu4ecKas JuHus «MHOXKeCTBa U JIOTUKAy BKIIIOYAET B ce0s
3JIEMEHTHI TEOPUU MHOKECTB U MATEMATUUECKON JIOTUKU. TEOpPETUKO-MHOKECTBEHHBIE
MPEJICTABICHHUSI TPOHU3BIBAIOT BECh KypC MIKOJBHOM MAaTEMAaTUKU W NPEIIararoT
HanOoJiee YHUBEPCAIBHBIM S3bIK, OOBEAUHSIONMIMA BCE pa3jieibl MaTEMaTHKU U €€
MPUJIOKEHUM, OHM CBS3bIBAIOT pPa3HbIE MAaTEMaTUYECKHE JUCHUIUIMHBI H WX
NpWIOKEHUSI B eAuHoe 1enoe. [1oaToMy Ba)KHO J1aTh BO3MOXKHOCTh OOYydarolIeMycs
[IOHUMAaTh TEOPETHUKO-MHOKECTBEHHBIA  SI3bIK  COBPEMEHHOW  MaTEeMAaTHKU W



WCIIOJIh30BaTh €r0 JUISl BBIPAKEHHSI CBOMX MBICHEH. J[pyruM BaXHBIM MPU3HAKOM
MaTEeMaTHUKHU KaK HAyKW CIeAyeT MPU3HATH CBOMCTBEHHYIO €l CTPOTOCTh 00OCHOBAHUMN
U CIICIOBAaHUE OMPEACIIEHHBIM MPaBUJIaM TOCTPOSHUS JT0KA3aTEIbCTB. 3HAKOMCTBO C
DJIEMEHTAMH MaTEeMaTHYeCKOHW JIOTHKHA CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIUICHAST OOYYarOIIUXCsl, MO3BOJSET UM CTPOUTH CBOM PACCYXICHHUS Ha OCHOBE
JIOTUYECKUX TIPaBUI, (GOPMUPYET HABBIKM KPUTHUECKOTO MBITTUICHHUSI.

B yueGHOM Kypce «Anredpa u Hauajga MaTeMaTUYECKOTO aHATA3a TPUCYTCTBYIOT
OCHOBBI MaTE€MaTHYeCKOTO0 MOJETHPOBAHUS, KOTOpPHIE TMPHU3BAHBI CIOCOOCTBOBATH
(GOpMUPOBAHHUIO HABBIKOB TIOCTPOCHUSI MOJEINIEH peallbHbIX CUTYAIlWid, UCCICIOBaHUS
TUX MOJIeJe C TIOMONIBIO ammapaTa aireOpbl W MaTeMaTHYeCKOro aHaln3a,
WHTEPIPETAINH TOTYYECHHBIX PE3yJIbTaTOB. Takue 3a/laHus BIUICTEHBI B KaXIbIH U3
pa3lesioB MpOrpamMMbl, TOCKOJBKY BECh Marepuan y4eOHOro Kypca IIHPOKO
UCIIONIB3YETCS JUIA  pElICHUS TPUKIAAHBIX 3a1ad. [lpm  pemeHun pealbHbBIX
MPAKTUYECKHX 3a/1a4 00yJarorecs pa3BuBaloT HabI0JaTeIbHOCTh, YMEHNE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJB30BaTh aHAJOTHI0, 0000maTh U
KOHKPETU3UPOBATh NpodsieMy. [lesrensHOCTh 10 (hOPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKIAAHBIX 3a]1ad OPTaHU3yeTCsl B MPOIECCe M3YyYECHHs] BCEX TEM Y4eOHOro Kypca
«Anrebpa 1 Hayala MaTeMaTHYECKOTO aHAJTN3ay.

Ha usydenne yueOHOTO Kypca «Anredpa W Havyala MaTEMaTHUECKOTO aHATH3a»
otBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 vaca B Henenmo), B 11 kimacce — 136
yacoB (4 Jaca B HEJIENIO).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOel W NPOLEHTOB ISt
peLIEeHUs NPUKJIAJHbIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  onepanMu € JCWCTBUTEIBHBIMU  4HCIaMd.  Moynb
JEeWCTBUTEIBLHOTO YHCIIa U ero cBoicTBa. [IpubmmkEHHbIE BRIYMCIICHUS, MTPaBUIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. HWcnonib3oBaHue
MOJIXOAIIECH (OPMBI 3aNUCH IEUCTBUTEIBHBIX YNCEN AJISl PEIICHUS TPAKTHYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOICTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTECIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaTypasbHbIC
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M apKTaHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHHs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUS LEIbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOwWIEHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIeH ¢ ocTaTkoM. Teopema bezy. MHOrouneHs! ¢ easiMu KO3PPUITHESHTaAMU.
Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/bI peLeHus
UPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHUS MOKA3aTEIbHBIX

YPaBHECHUU.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEpKALTUX JIOTapU(MBbI.

Jlorapupmuueckue YPaBHEHHS. OcHOBHBIE METO/IbI peLIeHUs
Jorapu(pMUUYECKIX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKEHU . PelieHre TpuroHoMeTpruieckux ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHuil. OnpenenuTens MaTPUILb 2 X2, €ro FTEOMETPUYECKU CMBICT U CBOMCTBA,
BBIYMCJICHUE €T0 3HAYECHUS, NPUMEHEHUE OINPENEIUTENS I PELICHUS] CUCTEMBI
JMHEWHBIX ypaBHEHWI. PelleHWe NpPUKIAaIHBIX 33/ad C MOMOIIBK) CHCTEMBI
JIMHEWHBIX ypaBHEeHUM. McciienoBanue nmocTpOEHHOM MOJEIN € MOMOIIBK) MAaTPHII
Y OTIPENICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKMX MOJENEH PEANbHOM CHUTyalMH C IOMOIIBIO
YpPaBHEHUW U HEpPaBEHCTB. [IpuMeHEHME ypaBHEHUNW U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJa4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAYKU U peaibHOM KU3HU.

DyHKUMM U TPaPUKHU

Oynkuus, crnocoObl 3amanus (GyHKIUH. B3aumHO o00paTHbIe (QYHKIHH.
Komnosumus Qynkumii. 'papuk  ¢yHKImu. OaemMeHTapHble NTpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OO6nactb ompeneneHuss 1 MHOXKECTBO 3HaueHud (yukumu. Hynu QyHkimm.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe QyHKIUH. [lepuoanueckue
byakuun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIIMHA. MaKCUMyMbl ¥ MHHHMYMBI
dbynkuun. Hanbosnpiee n HauMeHbIee 3Ha4eHUsT QYHKIIMA HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaThyHas W APOOHO-NMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX TPadUKOB.

CrenenHas QpyHKIHA C HaTypaJdbHBIM M LENbIM MoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOPHS N-0i cTENeHN KaK (GyHKIIMH 0OpaTHON CTENeHU
C HATypaJIbHbIM MOKA3aTEJIEM.

[TokazatenbHast u Jjorapupmuyeckas (yHKIHUHA, UX CBOMCTBA M Tpadukwy.
Hcnonb3zoBanue rpadgukoB GyHKIMIA 1715 pelieHUs] ypaBHEHUH.

TpuroHomerpuueckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEeHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEIA.

Hauana MaTeMaTH4eCcKOro aHajn3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTHYECKON MHAYKINH. MOHOTOHHBIE M OTPAaHUYEHHBIE IT0CIE0BATEIBHOCTH.
Hcropusi BOZHMKHOBEHUS MAaTEMaTUYECKOIO aHalM3a KakK aHaiu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTprUecKasi mporpeccud. beckoHeyHo yObIBaromias
reoMerpuueckas nporpeccusi. CyMma 0€CKOHEYHO yOBIBAIOIIEH TeOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. @opmyia CI0KHBIX
NpolEeHTOB. VCnosib30BaHWE TPOTrPECCHH I PEIICHUS pealibHbIX 3aJad
IIPUKJIATHOTO XapaKTepa.



HemnpepriBHble (yHKIME W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEPHIBHBIX HAa OTpe3ke. Meron
UHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIMI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenennue, reOMeTpUUEcKuil U
(buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy QyHKIIHH.

[TpousBogubie  anmeMeHTapHbiX  ¢GyHKuui.  [IpousBomnas  cyMMbl,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI.

MHoskecTBa M JIOrHKA

MHoxecTBO, onepanvu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Oiinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHUSl PEaJbHBIX NPOLECCOB M SBJICHUM, MPU PEUIEHUH 3aJad U3 APYTIHX
y4EOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JT0Ka3aTeJIbCTBO, PABHOCHJIBHBIE YPABHEHHS.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypanbsubie u nensle yucna. [IpumeHeHne NpuU3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoybmuik oOuui nenutens (nanee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:ito, anropurma EBkiuaa s pemeHus
3a/1a4 B 1IEJIbIX YHUCIIAX.

Kommnekcuple uuncna. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHCia. ApudMeTHuecKue OoIepalnudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHr u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCETI IJIs PEIICHHs (PU3NUECKUX U TEOMETPUUICCKUX 3a71a4.

YpaBHeHMs U HEpaBeHCTBA

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

OTOOp  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHH C  IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH. PelieHre TpuroHoMeTpu4eCKUX HEPaBEHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKAa3aTelIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIUOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUS CHUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUIECKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMAaTHYECKHUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U peaibHON KU3HU, HHTEPIpETaLus
NOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMM U TPaPUKHU

I'paduk kommozunum GyHkU. ['eomerpuueckue oOpa3bl ypaBHEHUN W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKH.

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

Hcnonb3zoBanue rpa@ukoB (QyHKIUN Ui HCCIEIOBAaHUS MPOIECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HHU.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxnenne HanboabIero 1 HAMMEHbILEro 3HaUeHUH HellpepbIBHON
(GYHKIIMHM Ha OTpE3Ke.

[IpumMeHeHne NpOM3BOMHOM I HAXOXKIECHHS HAWIY4ylIero peleHus B
NPUKIAIHBIX 3a/Ja4dax, ISl ONpPEAEIEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a1aHHOTO (HOPMYJIOM WU TpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
sneMeHTapHbIX QyHkuuid. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnTerpain. ['eomerpudeckuid CMbICI HHTETpalia. Beruncienue onpeaei€HHOro
uHTerpaia no gpopmysne Herorona-Jleitonuna.

[IpumeHeHue wHTErpana A HAXOXKIEHUsS IUIOWAAe miIockux ¢Guryp u
00BEMOB r€OMETPUUECKHX TEJI.

[Tpumepsr pemennii nuddepeHIMaNbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOILECCOB C TOMOILIBIO AuddepeHInaIbHbIX
YPaBHECHUU.



INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHBb) HA YPOBHE CPEJHEIO OBIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMHA 00YYaIOIErocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOT0 00IIECTBA, PEICTABICHUE O MATEMAaTHYECKIX
OCHOBaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH, MpOLELyp
IpOKJIAaHCKOTO  oOmiecTBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMUCKON T'Pa)KIAHCKOM MICHTUYHOCTH, YBAXEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIECHUE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU LIKOJIBI,
WCIIOJIP30BAHUE OTUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKHU U JEATENBHOCTBIO YYEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOUYUBOIO Oy IyIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTe€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEUICHHI, pacCyKICHUI, BOCIPUUMYHBOCTD K
MaTeMaTUYECKUM acleKTaM pa3fIMyHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HaHUS B
UHTEpecax 3710pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/I0pPOBbIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OT/bIXa, peryJsapHas ¢pu3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHUs, HHTEpeC K
pa3nuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
CaMOOOpPa30BaHUI0 HA MPOTSKEHUM BCEM MKU3HU, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHUMAHUE BJIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenbl, 0CO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TPUMCHEHHE MaTEeMAaTHMYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’>KalolIel Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN UISI OKPYKAKOIIEH CPELBI;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U 00IIIECTBEHHOMN MPAKTHUKH, TOHUMAaHUE MaTEeMaTHYECKOM
HayKH Kak cepbl 4eTOBEYECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL Pa3BUTHUSL IUBUJIN3AIINY, OBJIAJICHUE SI3bIKOM MATEMATHUKU U MAaTEMaTUYECKOM
KYJbTYpPOU KakK CpeJICTBOM MMO3HAHUS MHPA, TOTOBHOCTh OCYLIECTBIIATH IPOECKTHYIO
Y UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBIE YUeOHbIE HeiiCTBHS

Bba3oBble JJornueckue geiicTBUA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXAY TMOHATHSIMHU, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAILINH,
OCHOBaHMsI /1711 000OIIIEHUS U CPAaBHEHUS, KPUTEPUHU MMPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (OopMyIupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUAX U YTBEPXKICHHUSIX, Mpeajiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(TpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMPATh CMOCOO pemieHnus Yy4eOHOW 3adaund  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BEIOMPATh HAaNOO0JIee OIXOIAIINN C Y4ETOM CaMOCTOSI TETHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI Kak MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, sIBJICHUS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyIIMpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIEIOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoLlecca, a TaKkKe BbBIABUTATD
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAATh IeUIUTH MHPOPMAIMY, JTAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(OPMALIMIO PATUYHBIX BUIOB U (hOpM
IpEeCTaBICHHUS;

CTPYKTYpHUpOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHbIE YHUBeEPCcAJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKIACHHUS B COOTBETCTBHH C yYCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHHUA IIO XOI[y pemeHHa 3agadu,
KOMMEHTHPOBATH IOJy4YEHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXKIICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBHI,
npoOJIeMBbl, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
(bopMyIUpPOBATh PA3HOTIACHS], CBOU BO3PAKEHUS;

IIPEICTABIIATh PE3YyJIbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIINUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(DOpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJSl Ipoliecca M pe3yJibTaTa pelieHus
MaTeMaTUUYEeCKOHN 3a/1a4M;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3yJIbTATA IIEIU U YCIOBUAM, OOBSICHATH TPUYUHBI
JOCTHKEHUSI WIM HEIOCTUKEHUSI PE3YIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OILIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYJIHON
paboThl mTpu pemeHnH y4YeOHBIX 3a7ad, TPUHUMATh IIedh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (Gopmax paboThl (00Cyx)aeHUSI, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO 4YaCTh PA0OTHI U KOOPJIMHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJI€EHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TPOAYKT TO KpUTEpHUsiM, CGHOPMYJIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHUCTBUA.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 10 kjacce 0Oy4aromuics TOJYYHUT CIIETYIONTHE
IpEeAMETHbIE PE3yJbTAaThl MO OTACIbHBIM T€MaM pabouel MmporpamMmbl y4eOHOTO
Kypca «Anredpa u Havyajla MaTEeMaTUYECKOr0 aHaTU3a»:

Yuciia 1 BbIYUCITIEHNS:

CBOOOJTHO OTEpPUPOBATh MOHATHUSMU: PAIMOHAIBHOE YHCIO0, OECKOHEYHas
nepuoanyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
palMOHANBHBIX U IEUCTBUTENBHBIX YUCEI, MOJIYJIb IEUCTBUTEIILHOTO YUCIIA;

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

MPUMEHSTH MPUOIMKEHHBIC BRIUMCIICHUS, TPABUJIA OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yJIbTaTa BEIYMCICHUN;



CBOOOJTHO ONEPUPOBATHh MOHSATHEM: CTENEHb C IEJNbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALLYI0 (POPMY 3aMUCH JEHCTBUTEIBHBIX YUCEN ATl PEeIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEICTABIICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpPAJIBHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM [TOKA3aTENIEM;

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

CBOOOZHO ONEPUPOBATh MOHITUSIMH: CUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YHUCIIOBOIO apTyMEHTA;

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

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHBIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
pallMOHAIIBHBIX YPaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB JUIS PELICHHUS
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJICH C LEIbIMU KO3 PUIIEHTaMU, KOPHU MHOTOUJICHA, IPUMEHSThH JICJICHHUE
MHOI'OYJIECHA Ha MHOI'OWIEH C OCTaTKoM, Teopemy besdy m teopemy Buera mis
peuieHus 3a1ay;

CBOOOZHO ONEpUpPOBaTh MOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHMI,
MaTpuLa, ONPENEIUTENh MaTpullbl 2 X 2 M €ro IEOMETPUYECKUHA CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYCHUS,
IPUMEHSTh ONPEACIIUTENN U1 PELICHHUs CUCTEMbl JIMHEWHBIX YPAaBHEHWH,
MOJEJINPOBATh PEAIBHBIE CUTYallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHECHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOINBID MAaTpUIl U ONPEIACIUTEIIEH,
VHTEPIIPETUPOBATH ITOJy4YEHHBIN pe3yJIbTarT;

UCIIONIb30BAaTh CBOWCTBA JIEHCTBUH C KOpPHSAMU JJs MpeoOpa3oBaHUS
BBIPAKEHNH;

BBINOJIHATH Pe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh MNOHATHUAMU: HpPpALHOHAJIbHBIE, MMOKA3aTEIbHbIE U
jgorapu(pMHUECKr€e YpaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXOJ0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEPUPOBATH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh HeoOXoauMble  (QOpPMyJbl  JUIs  PEHICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHMUIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YpPaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJlayM, MCCIEIOBAThH
IOCTPOCHHBIE MOJIETIH C MCIIOJIb30BaHUEM allnapaTa ajareopsl.

DyHKUMM U TPapuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHS, CIOCOOBI 3a1aHusl QYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUUN, Trpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTApPHBIE MTPe00pa3oBaHus rpauKoB QPyHKIIHIA;

CBOOOJTHO OMEPUPOBATH MOHATUSAMHU: OOJIACTH OMpEIENEHUS] U MHOXKECTBO
3Ha4eHUd PYHKIMHU, HyIU QYHKIIUU, TIPOMEXYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMU: UYETHBIE W HEYETHbIE (QYHKIUH,
nepuoanyeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMbI (DyHKUIMH, HaumOOJblllee M HaWMEHbIIee 3HaueHHue (YyHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSAMU: CTETIEHHAs] (PYHKLUS C HaTypaJbHBIM U
LEJNbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHsS n-0il CTeNeHM Kak (PYHKIHMH OOpaTHOM CTENEeHU ¢
HATypaJIbHBIM IT0Ka3aTelleM;

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

CBOOOJHO OIEpUPOBaTh MOHSATHUSMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIMM, UX CBOMCTBA M TpadUKH, HCIOIb30BaTh MX TpaduKH AN pelIeHUs
YPaBHECHU;

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

UCIONB30BaTh rpaduku  (GyHKIUN JUId  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHMOCTEH MpU PeUICHUH 3a7a4 U3 IPYTuX Y4eOHBIX MPEAMETOB M PEaTbHOU
KHU3HH, BBIpaXXaTh (OpMyJIaMH 3aBUCUMOCTH MEKAY BEINYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIu3Aa:

CBOOOZHO OMEpUpPOBaTh MOHATHIMH: apHUPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEHHBIN U
HKCTIIOHEHIMATIBHBIN POCT, (hOpMyJia CIOKHBIX IPOIIEHTOB, UMETh IIPEJCTABICHHUE O
KOHCTaHTE;

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



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOr0 aHalh3a KaKk aHajau3a
OE€CKOHEUHO MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: HETIPEPBIBHBIE (YHKIIUU, TOUKH pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QPyHKINH;

CBOOOJHO OMEpUPOBATH MOHATHEM: (DYHKLHS, HEMpPEphIBHAS Ha OTPE3KeE,
NPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIMHN Il pEIICHUS 3a/1a4;

CBOOOJTHO OIEpUPOBaTh TMOHIATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUU;

BBIYHCIIATh MTPOU3BOAHBIE CyMMBI, IPOU3BEAECHUS, YACTHOIO U KOMIIO3ULUU
NBYX (PYHKITUH, 3HATh TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICI MPOU3BOJIHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATh TMOHATHUSAMU: MHOXKECTBO, ONEpALUUd  HaJ
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, TP PELICHUH 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: OINpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO0 OOBEKTA, T0KA3ATENBCTBO, PABHOCHIIBHbBIE
ypaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOy4aroIIMICSd MOJYYUT CIEAYIOIIHE
IpEeIMETHbIE PE3YJbTAaThl MO OTACIbHBIM T€MaM pabouyel MmporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOIO aHAIA3a»:

Yucsia v BBIYMCICHUS:

CBOOOJTHO ONIEPUPOBATH MOHITUSIMU: HATYPAIBHOE U 1IE€JI0€ YU CIIO, MHOKECTBA
HATYpPaJbHBIX U LIEJIbIX YHCEeJI, UCIO0Jb30BaTh MPU3HAKU JIETUMOCTH LIEJbIX YHUCEl,
HOJ/l m HOK HaTypanpHBIX 4MCeNl I PELICHHs 3ahad, IPUMEHSTh aJTOPUTM
EBxnnpa;

CBOOOZHO OIEpPUpPOBaTh TMOHATHEM OCTaTKa IO MOJIYJIIO, 3aMUCHIBATh
HATypaJibHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOJIHO OMEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO W MHOXECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTaBIATh KOMIUIEKCHBIC YHCa B ajredpanyeckoil u
TPUTOHOMETPUUYECKOM (hopMe, BBITIOJIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJTHO ONEPHPOBATH TOHATHSIMU: HppaAlMOHANIBHBIC, MOKAa3aTeIbHBIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJIOB;

OCYIIECTBISAITh OTOOP KOpPHEH TMpU PpEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJTHO OTIEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHATh  HEOoOXoawmbie  (HOPMYJIBI  1JIE  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHECHUIN 1 HEPABCHCTB;

perarb pallOHAIIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jJorapuMUYecKre U  TPUTOHOMETPUYECKHME YpPaBHEHHMS U  HEPABEHCTBA,
coAepkKallue MOAYJIH U TapaMETPBbI;

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

MOJICIMPOBaTh peajbHble CUTyalldd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIOBHIO 3aJauH,
WCCJIEIOBATh IOCTPOCHHBIE MOJENIM C WCIOJB30BAaHUEM ammapara aiareOpsl,
VHTEPIPETUPOBATH NTOJTYUYEHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpaduKKM KOMIO3UIMU (PYHKUUNA C TOMOIIBIO 3JIEMEHTApHOTrO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTH TEOMETPUYECKHE 00pa3bl YPAaBHCHH M HEPABEHCTB HA KOOPIMHATHON
IJIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIUH;

OpUMEHATh (GYHKIUUA IS MOJEIMPOBAHUS W HWCCIEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Havajsa MmaTeMaTH4eCKOr0 aHAJIU3A:

UCITOJIb30BaTh MPOU3BOIHYIO JIJIsl KCCIIEOBAaHUSL (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIICE U HAMMEHBIIIEE 3HAUCHHS (DYHKITUN HETPEPHIBHOW HA
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JISI HAXOXKACHUS HAWJIY4IlEr0 PELICHUs B
MPUKIIAJIHBIX, B TOM YHCJIE COLUAIBHO-O)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONPEACICHUs
CKOPOCTH U YCKOPEHHMSI MPOIECCa, 3aJaHHOTO (GOpMYJIoi UK TpaduKom;



CBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIUNA U BBIYUCIATH
uHTerpan no gopmysie Horotona-JleliOnua;

HaXOAMTH IJIOLIAAH IUIOCKUX GUTYp U OOBEMBI TE ¢ TOMOLIbIO UHTETpaa;

UMETh TPEJCTaBICHUE O MAaTEMATHUYECKOM MOJEIMPOBAHUM Ha IpUMEpPE
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

pemiath MNPUKJIaJHbIE 33aa4d, B TOM YHCIE COLUAIBHO-IKOHOMUYECKOTO U
(U3UYECKOT0 XapaKTepa, CPeACTBAMU MAaTEMAaTUYECKOTO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouaunyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
n/n NPOrpamMMbl Bcero Kontposbnpie  Tpakruieckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
MHO0X€eCTBO IeHCTBUTEILHELIX YHUCEI.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI TMHENHBIX
YpaBHEHUU
) Oynknuu v rpaduku. CrenenHas GyHKIHS C 12 |
LETIBIM MTOKa3aTeIeM
3 Apudmerndeckuil KOpeHb N-0i CTENEeHH. 15 1
HppaumonaibHble ypaBHEHUS
4 [TokazarenbHast pyHkius. [TokasarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmudaeckas GpyHKIHS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpUroHoMeTpUUECKHE BBIPAKEHUS U ” |
YpaBHEHUS
ITocnenoBaTeaIbHOCTH U IIPOIPECCUU 10 1
HenpepsiBabie hynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 |
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 9 0




11 KJIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
n/n NPOrpamMmbl Bcero Kontpoabneie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 HccnenoBanue GyHKIHN ¢ TOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduku TpuroHOMETpUYECKUX PYHKITAMN. 14 1
TpuronoMmeTpuyeckrue HepaBeHCTBA
4 WppanmonanbHble, MOKa3aTelbHbIE U 24 |
JorapuMuUecKre HepaBeHCTBa
KommiekcHbie uncia 10 1
HarypanbHblie u 1ienble yncina 10 1
CucreMbl palioHATBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3 AL 16 |
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoandyecTBo 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIEC

pecypcbl

MHOk€ecTBO, Onepaluy HaJl MHOKECTBAMH
U UX CBOMCTBa

Huarpammsl Ditnepa-Benna

IIpuMeHeHne TEOPETUKO-
MHOECTBEHHOT'O aIrlapara JJisl PeIIeHNs
3a1a4

Panmonansabie yncna. OOBLIKHOBEHHBIE U
JeCATUYHbIE POOU, POLIEHTHI,
OEeCKOHEUYHBIC TIEPUOANYECKHE IPOOH

Panmonansabie yncna. OOBLIKHOBEHHBIE U
JECATUYHBIC IPOOU, TIPOIICHTHI,
OCCKOHEYHBIC TTEPUOINUECKHIE TPOoOH

[Tpumenenue qpobeii v IPOIEHTOB IS
pelLIeHHS TPUKIIAIHBIX 3a/1a4

[Tpumenenue qpobeii v IPOIEHTOB IS
pELIEHHS TPUKIIAIHBIX 3a/1a4

JeicTBuTenbHbIe ynciia. PanponaabHbIC U
HMppaIMOHAIILHBIE YHCIIa

Apudmerndeckre onepanum ¢
IEeHCTBUTEILHBIMH YHCITAMH




10

Moaynb AEHCTBUTEIBHOTO YUCIIA U €T0
CBOMCTBA

11

[TpuGnuxEHHbBIE BEIYMCIICHUS, TPaBHIIa
OKpPYIJICHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

12

OcCHOBHBIE METOIbI PEIICHUS LENbIX U
IpOOHO-pallMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

13

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIpOOHO-pallMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

14

OCHOBHBIE METOBI PEIICHUS IENBIX U
IpOOHO-pallMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

15

MHOro4ieHsl OT OAHON NEPEMEHHOM.
Jlenenrie MHOTO4JIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHoTrousIeHBI C TeTBIMH
koapunuentamu. Teopema Buera

17

Pemenue cucrem TMHENHBIX YpaBHEHUM

18

Pewrenne cucreM ITMHENHBIX YPaBHEHUN

19

Marpuiia cucTeMbl JTUHEHHBIX YPABHEHUN.

Onpenenurtenb MaTpUIBI 2X2, €10
F€OMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYUCIICHUC €T0 3HAUYCHU A

20

Onpenenurtenb MaTpUIBI 2X2, €10
F€OMETPUYECKUI CMBICIT U CBOMCTBA;
BBIUHCJICHHE €r0 3HAYCHUS




21

IIpuMeHeHue onpenenuTens A peleHus
CHUCTEMBI JIMHEHHBIX YPAaBHEHUI

22

PemreHne npukitagHbIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

23

Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIIbIO
CHUCTEMBI IMHEHHBIX YPAaBHEHUI

24

KonrponsHast pabora: "PannonanbHble
ypaBHEHMsI ¥ HepaBeHCTBAa. CUCTEMBI
JIMHEHHBIX YpaBHEHUM"

25

OyHKIHSI, CIIOCOOBI 3a1aHus QYHKITUH.
B3anmuo oOpaTHbIe (QyHKITHH.
Komnozunust pyHkuumit

26

I'paduk pynkimu. InemeHTapHBIC
npeoOpa3oBaHus TpapuKOB QyHKIHIHA

27

OO0nacTp ornpeneneHus © MHOKECTBO
3HaueHnit pyHkiuu. Hymm dyskmmm.
[TpomexyTKH 3HaK IMOCTOSTHCTBA

28

UYérHble 1 HeYETHBIE (PYHKITHH.
[Tepuonnueckue ¢pyHkmu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.
HauOonpiiee 1 HauMeHbllIee 3HAYCHHUE
(GYyHKIHU Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas U JPOOHO-
TUHEWHas QYHKIUU

31

DJIEeMEHTapHOE UCCIEIOBAHUE U
MMOCTPOCHUE TPAPUKOB ITUX HYHKIIUHA




DneMeHTapHOE UCCIIEJOBAaHUE U

32 .
MMOCTPOCHUE TPAPUKOB ITUX HYHKIIUHA

1 Crenens c 11eJIbIM TTOKa3areneM. bunoM
Hprorona

34 CreneHb ¢ LIETBIM ITOKa3aTeeM. buaom
HeroTona
CrenenHast GQyHKIUS C HATYPATbHBIM U

35 HeneIM nokasareieM. E€ cBoiicTBa u
rpaduk

36 Konrponbnas padora: "CreneHHas
¢ynkuus. E€ cBoiicTBa u rpapux”

37 Apudmerndeckuii KOpeHb HATypaTbHON
CTENIEHU U €ro CBOMCTBA

13 Apudmernueckuii KOpeHb HaTypaTbHON
CTENIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BHIPAKCHHIA,
coJiepKallluX CTENEHU U KOPHU

40 [IpeoOpazoBaHus YUCITOBBIX BRIPAKCHHH,
COJIEp>KaIlNX CTETIEHU U KOPHU

A1 [TpeoOpa3oBaHUs YUCIOBBIX BHIPAKCHHIA,
COJIEp>KaIlNX CTETNIeHU U KOPHU
Uppaunonansusie ypaBHeHusi. OCHOBHBIE

42 METO/BbI PEILICHNS UPPALMOHAIBHBIX
YpaBHEHUU
Uppannonanbueie ypaBHeHUA. OCHOBHBIE

43 METO/IbI PEIICHUS HPPALMOHAIBHBIX

YpaBHEHUU




WppanmonanbHble ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEIICHUS HPPALMOHAIBHBIX
YpaBHEHUI

45 PaBHOCHIIbHBIE TIEPEXO/IbI B PELICHUU
HPPALMOHATIbHBIX YPAaBHEHUM

46 PaBHOCHUIIbHBIE TIEPEXOIbl B PELICHUI
UppalMOHANIBHBIX YpaBHEHUN

47 PaBHOCUIIbHBIE TIEPEXOIbl B PELICHUT
UppalMOHANILHBIX YpaBHEHUN

43 PaBHOCHIIbHBIE TIEPEXO/IbI B pELICHUU
HPPALMOHATIbHBIX YPAaBHEHUM
CgoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU

49 Kak (yHKIIMH 0OpaTHOM CTEIEeHHU C
HaTypaJIbHBIM II0Ka3aTeIEM
CgoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU

50 Kak (QyHKIIMH 0OpaTHOM CTEIEeHHU C
HaTypaJbHBIM TIOKa3aTelIeM
KonrtponsHas pabdora: "CpolicTBa u

51 rpaduK KOpHS N-Oi CTETICHH.
HppannonanbHbie ypaBHEHUS"

57 CreneHsp ¢ palMOHAJIbHBIM [TOKA3aTENEM U
e€ CBOICTBA

53 CreneHb ¢ palluOHAILHBIM MTOKA3aTeNeM U
e€ CBOICTBa

54 CreneHsp ¢ pallMOHAJIbHBIM [TOKA3aTENEM U
e€ CBOICTBa

55 [Toka3zarenbHast QyHKIMS, €€ CBOMCTBA U

rpadux




Hcnonb3oBanue rpaduka QyHKIUM 115

56 pelLIeHHs ypaBHEHHI !

57 Hcnonb3oBanue rpaduka QyHKIUM 15 )
peLIeHUs ypaBHEHU I
[TokazarenbHble ypaBHEeHUs. OCHOBHbBIE

58 METO/IbI PEIICHUS MOKa3aTEIbHbBIX 1
YpaBHEHUI
[TokazarenbHble ypaBHEeHUs. OCHOBHbBIE

59 METO/IbI PEIICHUS MOKA3aTEIbHbBIX 1
YpaBHEHUI
[Toka3zarenbHble ypaBHeHUS. OCHOBHBIC

60 METO/]Ibl PEIIECHNUS [T0KA3aTEIbHBIX 1
YpaBHEHUI

61 KonrponbHas padora: "[lokazaTenpHas )
¢ynkuus. [lokazarenbHble ypaBHeHUS"

62 Jlorapudm uncna. CoiicTBa morapupma 1

63 Jlorapudm uucna. CoiicTa Jorapugpma 1

64 Jlorapudm uncna. CBoiicTBa morapupma 1

65 JlecATUUHBIEC U HaTypaJIbHBIE JTOTapU(PMbI 1

66 JlecsaTHuHBIC U HaTypaJIbHBIC JTIOTAPHPMBI 1

67 [TpeoOpazoBaHue BEIpaKEHUH, !
coJiepKaIux jJorapupMbl

68 [TpeoOpazoBaHue BEIpaKEHUH, !
CoZIep KaIIHX JIoTapu(Mbl

69 [IpeoOpazoBanme BEIpaKEHUH, 1
coJiepKaIux jJorapupmMbl

70 Jlorapudpmuueckas pyHkuus, e€ CBOWCTBA )

u rpadux




Jlorapudmuueckas pyHKuus, e€ CBOWCTBA

7 U rpaduk

7 Hcnonb3oBanue rpaduka QyHKIUM 15
peLIeHUs ypaBHEHU I

7 Hcnons3zoBanue rpaduka QyHKIUN 115
pelLIECHHS ypaBHEHHI
Jlorapudmuueckue ypaBHEHUSI.

74 OCHOBHBIE METOBI PELHICHUS
Jorapu(pMHUUECKUX ypaBHEHUN
Jlorapudmuueckue ypaBHEHUSI.

75 OCHOBHBIE METOBI PELLIEHUS
Jorapu(pMHUUECKUX ypaBHEHUN
Jlorapudpmuueckue ypaBHeHUs.

76 OCHOBHBIE METOBI PELLIEHUS
Jorapu(pMHUUECKUX ypaBHEHUN

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIIEHUN
Jorapu(pMHUUECKUX ypaBHEHUN

73 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
Jorapu(pMHUUECKUX ypaBHEHUN
KonrponsHas padora:

79 "Jlorapudmuueckas GpyHKIuS.
Jlorapudmuueckue ypaBHeHUs"

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

81 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC
YHCIIOBOTO apryMeHTa

%) ApPKCHHYC, apKKOCUHYC U apKTaHT€HC

YUCIIOBOT'O apryMEHTA




ApKcHHYC, apKKOCUHYC U apKTaHT€HC

83 YHCIIOBOTO apTyMEeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 OIIpeEIEHUE TPUTOHOMETPUUECKHUX
(GYHKIMI 4HUCIOBOTO apryMeHTa
Tpuronomerpruieckasi OKpy>KHOCTb,

85 ONPEACIICHUE TPUTOHOMETPUYECKHUX
(GYHKIMH 4UCIOBOTO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyITb

%7 OCHOBHBIE TPUTOHOMETPUUECKHE
bopmyIBl

28 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIBl

29 OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyITb

90 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI

01 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX
BBIPAKCHUI

9 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX
BBIPAKECHH I

93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI

94 Pemenne TpUroHOMeTpHUUECKUX
YpaBHEHUI

95 Pemenne TpUroHOMeTpHUUECKUX

YpaBHEHUI




PereHne TpUroHOMETpUYECKUX

96 .
ypaBHEHHI

97 Perrenue TpuroHoMeTpU4ECKUX
YpaBHEHUU

08 Pemenue TpuroHoMeTpruuecKux
YpaBHEHUI

99 Perrenne TpuroHoMeTpuUUECKUX
YpaBHEHUI

100 Perrenne TpuroHoMeTpuUECKUX
YpaBHEHUU
Kontponbnas pabora:

101 "TpuUuroHoMeTpruyeCcKre BbIPAKECHUS U
TPUTOHOMETPUUYECKHE YpaBHEHUS"
[TocnenoBarenbHOCTH, CLIOCOOBI 3aTaHUS

102 nociengoBaTelsHoCcTeEd. MeTon
MaTeMaTHYeCKON MHAYKLINN
MOHOTOHHBIE ¥ OTPaHUYECHHbIE

103 nocJsenoBaTeabHOCTH. McTopus ananuza
OECKOHEYHO MaJIbIX

104 Apudmernueckas Iporpeccus

105 ['eomeTpuueckas nporpeccust

106 beckoneuHo yObIBaromiasi reoMeTpuiecKast
nporpeccust

107 CyMMa GeckoHEeYHO yOBIBaromen
reOMEeTPUUYECKOI Mporpeccuu

108 JIMHENHBIN Y SKCIIOHEHIUAJIBHBIN POCT.

Yucno e. DopMyra CI0KHBIX TPOLEHTOB




JIMHENHBIN Y SKCIIOHEHIUAJIBHBIN POCT.

109
Yucno e. DopMyra CI0KHBIX POLEHTOB
Hcnonp30BaHne Nporpeccuu s

110 peLIeHUs PeAIbHBIX 3a7a4 IIPUKIIAHOTO
Xapakrepa

11 Kontponbnas pabora:
"TlocnenoBarenbHOCTH U Nporpeccuu’

112 HenpepsiBHbIe DYHKITNN U UX CBOMCTBA

113 Touxka pa3psiBa. ACUMOTOTHI TPaQHUKOB
byHKIMI

114 CgoiicTBa GyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

115 CBoiicTBa (yHKIMI HETIPEPHIBHBIX HA
OTpE3Ke

116 MeTto MHTEPBAJIOB JUIsl PELICHHUS
HEPABEHCTB

117 Meroa UHTEPBAJIOB ISl pELICHUS
HEPaBEHCTB

118 MeTo MHTEPBAJIOB JUIsl PELICHHUS
HEPABEHCTB

119 [IpumeneHne CBOMCTB HEMPEPHIBHBIX
(byHKUMN 1715 peleHus 3a1a4

120 [IpumeneHne CBOMCTB HEMPEPHIBHBIX
GbyHKIUR 1715 peneHus 3aaa4

121 [lepBast u BTOpast NpOU3BOIHbIC PYHKIIUU

122 Onpenenenue, reOMETPUUECKUNA CMBICIT

MPOU3BOAHOMN




Onpenenenue, GU3NIECKUN CMBICIT

123 3 1
MIPOU3BOTHOM

124 YpaBHEHHE KacaTenbHOU K TpaduKy !
byHKIIUN

125 VYpaBHeHHE KacaTeIbHOM K TpaduKy |
byHKIII

126 [Tpon3BoHBIE AIIEMEHTAPHBIX (QYHKIUN 1

127 [Tpoun3BoHBIC 37IEMEHTAPHBIX (HYHKITHI 1

128 [TpousBoHAS CYMMBI, POU3BEACHHSI, 1
YaCTHOTO M KOMITO3ULIUU (QYyHKIUI

129 [TpousBoHAS CYMMBI, IPOU3BEACHHSI, 1
YaCTHOTO M KOMITO3UIIUU (DYyHKITUI

130 [IpousBoHast CyMMBI, TPOU3BEACHHUS, 1
YaCTHOTO M KOMITO3ULIUU (QYyHKIUI

131 Konrtponsnas padora: "[IpousBoanas” 1

132 [ToBTOpenue, o600mIEHNE, 1
cUcTeMaru3anus 3HaHui: "YpaBHeHus"

133 [ToBTOpenue, o600mIEeHNE, 1
cucTtemMaTusanus 3HaHuil: "YpaBHeHus"

134 [ToBTOpenue, 06001IeHNE, 1
cucteMaTtu3anus 3HaHui: "OyHkuun"

135 HroroBast koHTpOIBHAS paboTa 1

136 [ToBTOpeHwUE, O606H.ICHI:I€, 1
cUCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

KonTposbHbIE

Bcero
padoThI

IIpakTnyeckue
padoTshI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIEC

pecypchl

[IprMmeHeHne nporu3BOIHON K
HcCre0BaHI0 (DYHKITUI Ha
MOHOTOHHOCTH U 3KCTpeMYMBI

[IprMmeHeHne nporu3BOIHON K
HcCre0BaHI0 (DYHKITUI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIMHA Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIMHA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IprMmeHeHue nporu3BOIHON K
HcCre0BaHI0 (DYHKITUI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

Haxoxneaue HaubopLero u

HAaUMEHBIIIETO 3HAUEHUs HEMPEPHIBHOMN

(GyHKIMH Ha OTpE3Ke




Haxoxnenue HauOoJIBIIETO U
HAUMEHBIIIETO 3HAYCHUS HEPEPHIBHON
GyHKIIMH Ha OTpE3Ke

Haxoxnenue HauOoOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKINU Ha OTpe3Ke

10

Haxoxnenne HanOoJIbIIETO U
HaVMEHBIIIETO 3HAYCHUS HEIIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

11

Haxoxnenne HanOoJIbIIero
HAaUMEHBIIIETO 3HAYCHUS HEPEPBHIBHON
GyHKIIMH Ha OTpE3Ke

12

Haxoxnenne HanOoJIbIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
GyHKIMH Ha OTpE3Ke

13

[Ipumenenre npou3BOIHON IS
HaXO0XJACHUS HAaWIY4IlIero PEeUICHUS B
MPUKJIAJAHBIX 3a7a4ax

14

[Ipumenenre npou3BOIHON IS
HaXO0XJACHUs HAaWUIY4IlIero PEeUICHUS B
MPUKJIAJHBIX 3a7a4ax

15

[IpumeHeHue nporu3BOIHOM ISt
oTpezieNieHUs] CKOPOCTH U YCKOPEHUs
mporecca, 3aIaHHOT0 GOPMYIION UITN
rpadpukom

16

[IpumeHeHnre nporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS




mporiecca, 3aIaHHoTr0 GOPMYJIION UITN

rpagukoM

17 Komnosunus ¢pyHkumit

18 Kommozurus ¢hyHKmmit

19 Komnosunus ¢pyHkumit

20 ['eomeTpuyeckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOW IJIOCKOCTH

)1 I'eomerpuueckue 0O6pa3bl ypaBHEHHH Ha
KOOPAMHATHOW INIOCKOCTH

” KonTtponbnas padora: "UccnenoBanue
GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

” [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX
[TepBoOOpa3HbIe NIEMEHTaPHBIX

24 ¢ynkuunii. [IpaBuna HaxX0XKAEHUSA
epBOOOPa3HBIX
[TepBoOOpa3HbIe 3NIEMEHTaPHBIX

25 ¢bynkuii. [IpaBuna HaXOXKACHUS
epBOOOPA3HBIX

2% Nurterpan. ['eomeTprudeckuii CMBICHT
MHTETpaa

7 Brruncnenue onpenenéHHOro nHTerpaia
o ¢popmyse Hrrorona-JleitOauia

73 Brruucnenue onpenenéHHOro HHTerpaina
no ¢popmyne Hetorona-Jleitbuuna

29 [IpruMmeHeHnue nHTErpaia s

HaXOK/ICHUS TIOIIAIeH TIIIOCKUX GUTyp




IIpuMeHeHnue unTErpana s

30 HaXO0XJIEHUS 00bEMOB reOMETPHUIECCKUX
Ten

31 [Tpumeps! pemenuii tuddepeHnanTbHbIX
YpaBHEHU U

1 [Tpumeps! pemennii nuddepeHInaIbHbIX
ypaBHEHUU
MaremaTtrueckoe MOJEIUPOBAHHE

33 pETBbHBIX MPOIECCOB C MOMOILBIO
nudepeHIHATbHBIX YPaBHCHUM

34 KonTtponsHas padora: "[lepBooOpazHas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIMH, UX
CBOWCTBA U IrpaduKu

36 Tpuronomerpuyeckue GyHKIMH, UX
CBOMCTBa U Tpaduku

37 Tpuronomerpuyeckue QyHKIHH, UX
CBOWCTBA U TrpaduKu

18 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TrpaduKu

19 Tpuronomerpuyeckue GyHKIMH, UX
CBOICTBa U Tpaduku
OT60p KOpHEH TPUTOHOMETPUICCKHIX

40 YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPAaBHEHUH € IOMOILBIO

TPUTOHOMETPUUECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPUIECKHIX

42 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKHIX

43 YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUUECKOM OKPYKHOCTH

44 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB

45 Pemenne TpuroHomMeTpruuecKux
HEPABEHCTB

46 Pemienne TpuroHOMeTpUYECKUX
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB
Kontponbnas padora: "['paduku

48 TPUTOHOMETPUYECCKUX (QYHKIIHAMN.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOIbI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

57 OCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOIbI PEILICHUS

norapu(pMHUUECKUX HEPABEHCTB




OcHOBHBIC MCTObI pCIICHUA

>4 JOrapu(pMHUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEILICHUS
J0rapu(pMHUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEILICHUS
JOrapu(pMHUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTOIBI peLICHUS
UppaMOHATIBHBIX YPaBHEHHHA
2 I'paduueckue MeTobl pelIeHus
UppalMOHATIBHBIX YPaBHEHUH
63 I'paduueckue MeTOIBI peLICHUS
II0Ka3aTEJIbHBIX YPABHEHUM
64 I'paduueckue MeTobl pelIeHus
NOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckue MeTobl pelIeHus
JOrapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTOIBI peLICHUS
J0rapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue MeTobl pelIeHus

norapu(pMHUUECKUX HEPABEHCTB




68

I'paduueckue MeTo bl pemeHus
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHEHUU

69

I'paduueckue MeTo bl peneHus
MOKA3aTeNbHBIX U JOrapu(PMUUECKUX
YpaBHEHU U

70

['padmyeckue METOABI peLICHUS
NOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

71

['padmyeckue METOABI peLICHUS
MOKa3aTeNbHBIX U Jorapu(PMUIecKux
HEPABEHCTB

72

KoHnTtponbhas padoTa:
"UppauroHalibHbI€, MOKa3aTEIbHbBIE U
norapudMuIecKue HepaBeHCTBA"

73

KowmrnekcHeie yncna. Anrebpandeckas u
TPUTOHOMETpHUECKast (POPMBI 3aMTUCU
KOMIUIEKCHOTO YHCIIa

74

KowmrnekcHeie yncna. Anrebpandeckas u
TPUTOHOMETpHUECKast (POPMBI 3aMTUCU
KOMILJIEKCHOT'O YKCTa

75

Apudmerndeckue onepamnum ¢
KOMIUIEKCHBIMHU YUCIIAMHU

76

Apudmerndeckue onepamnuu ¢
KOMIUIEKCHBIMHU YUCIIAMHU

77

N300pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH




N300pakeHne KOMIUIEKCHBIX YHCET Ha

78 KOOPAMHATHOW IJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YKClia

20 ®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMIUIEKCHOTO YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YUCEI JIs

81 peteHust GU3NIECKUX U TEOMETPHUIECKUX
3a1a4

20 KontponsHas padora: "KomruiekcHble
yucna"

83 Harypanbhbie u 1enbie yncia

84 Harypainbnble u 1iensle yucia

25 [IpuMeHeHne NPU3HAKOB AEITUMOCTH
LEJbIX YHCel

26 [IpuMeHeHre MPU3HAKOB AEITUMOCTH
LEJbIX YHCET

%7 [IpuMeHeHne npru3HAKOB JEIUMOCTH
uensix uncesn: HOJl u HOK

28 [IpuMeHeHre MPU3HAKOB AEITUMOCTH
nensix uncen: HOJL u HOK

29 [IpuMeHeHre MPU3HAKOB AEITUMOCTH
LEJIbIX YHCEII: OCTATKH 110 MOJLYJIIO

90 [IpuMeHeHne npru3HAKOB JEIUMOCTH
LEJIBbIX YHCEJI: OCTATKU 110 MOIYJIIO
[IpuMeHeHre NPU3HAKOB AEITUMOCTH

91 LEJbIX Yhcell: aroput™ EBkiuaa ais

PCHICHHUA 3a4a4 B ICJIbIX YHUCIAX




92

KonTponpHas padora: "Teopus menbix
yucen"

93

CucreMa 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

94

CucreMa 1 COBOKYITHOCTb YPABHEHU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJICACTBUA

95

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH pariioHaIbHbIX
ypaBHEHUU

96

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKYITHOCTEW HPpPallMOHATIBHBIX
ypaBHEHUU

97

OCHOBHBIE MCTOBI pCIICHUA CUCTCM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHU U

98

OCHOBHBIE METO/IBI PELICHHS CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

99

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMuyecKkux
ypaBHEHUU

100

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMuyecKkux
ypaBHEHUU

101

HpI/IMeHeHI/Ie CUCTCM K pCUHICHUTIO
MAaTEMAaTHYCCKUX 3aJ4a4 U 3aJa4 U3




pa3nuyHbIX 00JacTeil HayKu U peaabHOI
JKU3HU, HHTEPIIPETALNS OJyYEHHBIX
pe3yNbTaToB

102

[IpumeHeHne CuCTEM K PELLIEHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a1a4 U3
pPa3TUYHBIX 00JIACTEe HAYKU U pealbHON
YKWU3HHU, HHTEPIIPETALUs OJTyYEHHBIX
pe3yabTaToOB

103

[IpuMeHeHrEe HEPABEHCTB K PELLICHUIO
MaTeMaTU4YeCKMX 3a/1a4 U 3aJa4 u3
pa3uyHbIX 00JacTeil HaAyKu U peaTbHOI
JKU3HU, UHTEPIIPETALNS OJyYEHHBIX
pe3yNbTaToB

104

KonTponpHas padora: "Cucremsl
paIMOHATBHBIX, UPPALMOHATBHBIX
MOKA3aTeNbHBIX U JOrapu(PMUIECKUX
ypaBHeHUI"

105

PaunonanbHbIE YpaBHEHUS C
napameTpamu

106

PanmonanbHbie HEpaBEHCTBA C
napameTpamMu

107

PanoHanbHbIE CUCTEMBI € ITapaMeTpaMHu

108

HppanmonansHble ypaBHEHUS,
HEPABEHCTBA C TapaMeTpaMHu

109

HNppannoHalibHbIE CUCTEMBI C
napaMeTpamu

110

IToka3arenbHble ypaBHEHHUsI, HEPABEHCTBA
C ImapameTpaMu




111

[loka3zarenbHble CUCTEMBI C TApaMETPAMU

112

Jlorapudmuueckre ypaBHEHUS,
HEPABEHCTBA C IapaMeTpaMHu

113

Jlorapudmudeckue CUCTEMBI ¢
napameTpamu

114

TpuroHomeTpru4ecKue ypaBHEHUS C
napameTpamu

115

TpuroHomeTpruveckre HepaBEHCTBA C
napaMeTpamu

116

TpuronomeTpuyecKkrue CUCTEMBI C
napaMeTpamu

117

[Toctpoenue u uccinegoBaHue
MaTEMaTUYECKUX MOJENIEH PeabHbIX
CUTyalui C IOMOULIBIO YPABHEHUH C
napaMeTpamu

118

[Toctpoenue u uccinegoBaHue
MaTE€MaTUYECKUX MOJEIIEH pealbHbIX
CUTYalHi C IOMOIIBIO CUCTEM
YPaBHEHUH € ITapaMeTpamu

119

[TocTtpoenue u uccinenoBaHue
MaTE€MaTUYECKUX MOJEIIEH pealbHbIX
CUTYalHi C IOMOIIBIO CUCTEM
YPaBHEHUH € ITapaMeTpamu

120

KoHnTtponbras pabdota: "3amgauu ¢
napaMmerpamu”

121

[ToBTOpEeHme, 0600IIECHNE,
cucTtemaTu3anus 3Hanui: "YpaBHeHus"




122

[ToBTOpeHnue, 060061IeHNE,
cuctemaTu3anus 3HaHui: "YpaBHeHus"

123

[ToBTOpeHnue, 060061ICHNE,
CUCTeMAaTH3alus 3HaHUil: "YpaBHEHHUS.
Cucremsl ypaBHeHUI"

124

[ToBTOpEeHme, 0600IIECHNE,
cucremaTusanus 3Hanuil: "HepaBeHcTBa

125

[ToBTOpEeHme, 0600IIEHNE,
cucremaTusanus 3Hanuil: "HepaBeHcTBa

126

[ToBTOpeHnue, 060061IeHNE,
cucremarusanus 3HaHuii: "HepaBeHncrsa'

127

[ToBTOpEeHmE, 0600IIECHNE,
cucremaTtusanus 3Hanuil: "[IponzBoanas
u €€ npumMeHeHue"

128

[ToBTOpEeHme, 0600IIECHNE,
cucremaTtusanus 3Hanuil: "[IponzBoanas
U €€ npuMeHeHue"

129

[ToBTOpenue, 060061ICHNE,
cucremarusanus 3Hanuil: "[IponsBonHas
U €€ npuMeHeHue"

130

[ToBTOpeHnue, 060061IeHNE,
cucremarusanus 3HaHuil: "MuTerpan u
€ro npuMeHeHue"

131

[ToBTOpEeHme, 0600IICHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

132

[ToBTOpEeHme, 0600IIECHNE,
cucremaTusanus 3Hanuil: "OyHkuun"




133 [ToBTOpeHnue, 060061IeHNE, 1
cucremaTusanus 3Hanuit: "OyHkuun"
134 [ToBTOpeHnue, 060061ICHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"
135 HroroBast koHTpoIbHAs paboTa 1
136 [ToBTOpeHwme, 0606meHI:Ie, 1
cUCTEeMaTH3aIus 3HaHUI
OBHIEE KOJIMYECTBO YACOB I10 136
I[TPOI'PAMME




YYEBHO-METOJINYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VAEHUKA

Y4eOHuk: AnreOpa u Hay. mat. aHanu3a. 10-11kn. Amumos LA u ap 2022

METOJIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. YueOHuk: Anrebpa 1 Had. Mat. aHanuza. 10-11k1. AnumoB
HI.A. u np 201 Anrebpa u Hayasa MaTeMaTUYECKOTO aHaAIU3A.
MertoanueckuepekoMenaanuu. 10 kiacc: mocodue s
yuuTesei oobmeoopasonar. opranuzamuii / M. K. [Toranos, A.
B. llleBkun. — M.: [Ipocsemenne,2013. — 191 c.: mn. —
(MI'Y — mikore).

2. AnreGpa v Hayaja MaTeMaTHYeCKOro aHanu3a. /[unakruueckue
Mmatepuainsl kK yaueOHuky 11I.A. AnumoBa u apyrux 11 kmacc: yue0.
nocobue /i o01eo0pa3oBat. OpraHu3aluii: 6a3oBbId U YTyl
YPOBHH
/ M. . llabynun, M.B. Tkauésa, H.E. ®énoposa. - 8-¢
m3a.-M.:Ilpocsemenue, 2017. — 207 c.: um.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

1. Poccuiickas anexkTpoHHas mkoia https://resh.edu.ru/

2. MareMaTH4eCKHe OJIMMITHAIBI U OJIMMITHATHBIC 3a/1a9H, —
[3neKTpOHHBINpECYpPC], — pekuM JocTymna: http:// www.zaba.ru.

3. Meroauka npernoaaBaHus MaTEMaTHKH — [3JIEKTPOHHBIN pecypc], —
pexuM goctymna: http://methmath.chat.ru.

4. Peectp mpuMepHBIX 00111€00pa30BaTENbHBIX IPOTPaMM
[JIEKTPOHHBIPECYPC], — PEKUM JOCTYyIA:
http://www.fgosreestr.ru.

5. IlyreBoautenpb «B Mupe HayKm» ISl IKOJIbHUKOB
[37EKTPOHHBIApPECYPC], — PEXKUM JOCTYIIA:
http://www.uic.ssu.samara.ru

6. DIEKTPOHHAsI XPECTOMATHS IO METOIUKE MPENOIaBaHUs
MaTE€MaTHUKU[JIEKTPOHHBIN pecypc], — pexuM A0CTyna:
http://fmi.asf.ru.


https://resh.edu.ru/
http://www.zaba.ru./
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http://www.uic.ssu.samara.ru/
http://fmi.asf.ru./
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