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1L.IIOACHUTEJIbBHASA 3AIINCKA

Pabouas mporpamma yweOHOro Kypca «Anredpa W Hayajga MaTEMaTHYECKOTO aHAIIM3a»
yriayOieHHoro ypoBHs i o0y4aromuxcs 10 —11 kiraccoB pazpaboTaHa Ha OCHOBE:

-DeiepaIbHOTO TOCYAAPCTBEHHOTO 00pPa30BaTENBbHOIO CTAHAAPTa CPEAHEro OOILIEero
o0pa3oBaHus, YTBEPKACHHOIO Mpuka3oM MuHuctepcTBa npocsemienus: Poccun denepanuu ot
17 mas 2012 r. Ne 413 «O0 yTBEep)KOCHMHM W BBEIEHHUH B JeHCTBUE» (C WU3MEHEHMSMH,
YTBEpKACHHBIMU NpUKa3zaMu MuHucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit denepanuu ot
29.122014r. Ne 1645, o1 31.12.20151. Ne 1578, 01 29.06.2017r. Ne 613, mpuxazom MuHucrtepcTBa
npocsemenus: Poccuiickoin @enepanun ot 24.09.2020 Ne 519, ot 11.12.2020 Ne 712, ot
12.08.2022 Ne 732, o1 27.12.2023 Ne 1028),

- @epepanbHON 00pa30BaTENbHOM MPOrpaMMbl  CpelHero oOmero ooOpa3oBaHws,
yTBepkAcHHON npukazoM Munucrepcra IIpocBemenuss Poccun ot 18.05.2023r. N 371 (c
n3meHeHussMu ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171),

-DenepanpHOl pabodeld mporpaMMbl MO y4eOHOMY MpeaMery «AnreOpa W Havaa
MaTeMaTHUYECKOTO aHAIIu3ay.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

Y4eOHbIll Kypc «Anrebpa M Hayajga MaTEeMaTHYECKOTO aHAM3a» SBISIETCS OJHUM H3
HauOoJjiee 3HAYUMBIX B IIPOrpamMMe CpeJHEero oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOH
CTOPOHBI, OH 00ecIeYnBaeT MHCTPYMEHTAIbHYIO 0a3y [Uls U3y4eHHs BCEX eCTECTBEHHO-HAYYHbIX
KYpCOB, a C Jpyroil CTOpoHbl, ((OPMUPYET JIOTHYECKOE U aOCTPAKTHOE MBIIIICHHE 00Y4aromuXxcs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOEHHMs HH(POPMATUKH, OOLIECTBO3HAHMS, HCTOPHH,
CJIOBECHOCTH M JAPYrMX IUCHMIUIMH. B paMkax ngaHHoro y4yeOHOro kypca oOywarolmiuecs
OBJI4/IEBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOTOpas (OpMyIHpyeT CBOU
JOCTHD)KEHUS B MaTeMaTH4ecKkoi popme.

VY4uebublil Kypc anreOpbl M Hadajl MaTeMaTHYECKOI0 aHaliMu3a 3aKJIaJbIBa€T OCHOBY MJIS
YCIIEIIHOTO OBJIAJICHUS 3aKOHAMH (PU3UKU, XUMHUH, OMOJIOTUH, TOHUMaHHsI OCHOBHBIX TEHIEHIMH
Pa3sBUTHSI SKOHOMHMKH U OOILECTBEHHOM *H3HH, MO3BOJSIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IUQPPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIOJb30BaTh WX JUIS JlAlbHEHIEro
o0pa3oBaHMs U B IOBCEIHEBHOI kM3HU. B TO *e BpeMs oBiasieHne abCTPaKTHBIMU U JIOTUYECKH
CTPOTMMH KOHCTPYKLHUSMHU aJreOpbl U MaTEMAaTUYECKOTO aHajIu3a pa3BUBAET YMEHHE HAXOJIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTUHHOCTb, I0KA3bIBATh YTBEPKAEHUS C TOMOIIBI0 HHAYKIIUU
U paccyXJaTh JeAyKTUBHO, UCIOIb30BaTh 0000IIEHHE U KOHKPETU3allUI0, a0CTparupoBaHue U
aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBILIICHHUE.

B xone usyuenuss ydeOHOTo Kypca «Anredpa M Hayala MaTEeMaTHYECKOrO aHalln3a)

oOydaroluecsi MOJy4YalOT HOBBIA ONBIT pPELIEHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHUS MaTeMaTHYeCKUX MOJIeJed pealbHbIX CUTyalUd, UHTEpPIpEeTaluyd MOJTy4YEeHHBIX
peleHni, 3HAaKOMSITCS C TpUMepaMu MaTeMaTHUYEeCKUX 3aKOHOMEPHOCTEH B MpUpPOJE, HAyKe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMATUYECKUMHU OTKPBITHSIMH U UX aBTOPAMHU.
VY4eOHbli Kypc 00J1aJjaeT 3HaUUTEIbHBIM BOCITUTATEIbHBIM MTOTEHIIMAJIOM, KOTOPBIN pean3yercs
KaK uepe3 yueOHbIN MaTepHall, CllocoOCTBYIOMNN (hOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHHSI, TaK
U 4epe3 crenuduky ydeOHOH NesTeTbHOCTH, TpeOyromeil mpoaoKUTEIbHON KOHIIEHTPALuU
BHHUMAaHUs, CAMOCTOSATEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a IOJTY4YEHHBIN pe3ynbTar.

B ocHoBe Mmertoauku oOyueHHs ainredbpe M HayalaM MaTeMaTH4YeCKOro aHajiu3a JIeKUT
NeSITeIbHOCTHBIN MPUHLIUT 00Y4EHUSI.

B ctpykType yueOHOro Kypca «Anredpa v Hayajga MaTeMaTUYECKOTO aHAJIN3a» BBIACICHBI
CIIEYIOIAE COAEPKATEIbHO-METOAUYECKHE JHHUM: «Uucna U BblUUCIEHUS», «DYHKIMM U
rpadukny», «YpaBHEHUS U HepaBeHCTBay, «Havana maremaTrueckoro aHanmusa», «MHOXecTBa U
Joruka». Bce 0CHOBHBIE COEPKATENBHO-METOANYECKHE JIMHUN U3Y4at0TCs Ha IPOTSYKEHUH IBYX



JeT 00y4YeHUs Ha YPOBHE CpelHero oomero oOpa3oBaHms, €CTECTBEHHO JOTOJHSS IPYT Apyra u
IIOCTEIIEHHO HAaChIIAasCh HOBBIMM Te€MaMu U pazjenaMu. JlaHHbIA yuyeOHBIH Kypc SBISETCS
MHTETPAaTUBHBIM, IMOCKOJBbKY OOBEIUHSET B ceOe Coaep)KaHWe HECKOJBKHX MaTeMaTHYeCKHX
JUCLIUIUINH, TAKUX Kak anreOpa, TPUrOHOMETPHsI, MaTEMaTUUECKUN aHAJIN3, TEOPUsS MHOYKECTB,
MaTeMaTHuYecKas Joruka u japyrue. Ilo Mepe Toro xak oOydaromyecs OBIaieBalOT BcE Ooiee
MIMPOKMM MAaTEeMAaTHYECKUM alapaToM, Yy HHX I[OCJIEI0BaTelIbHO (OpMHUpPYETCS U
COBEPULIEHCTBYETCSI YMEHHE CTPOUTHh MaTEMaTUYECKYIO MOJIENb PEeaIbHONW CUTyalluH, IPUMEHATh
3HaHMS, MOJYYEHHbIE IIPU U3YYEHUU Y4eOHOro Kypca, sl PEIIEHUsS CaMOCTOATEIbHO
c(hOpMyIIMPOBAHHON MaTEeMAaTUYECKOM 3a/1a4M, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.
CopneprxaTenbHO-MeTOANYECKast TUHUS «HUKca U BEIYUCICHUS 3aBepiiaeT (JOpMUPOBaHHE
HABBbIKOB HCII0JIb30BAHUS JIEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLJIO HAYATO HA YPOBHE OCHOBHOI'O
obmero obpazoBanus. Ha ypoBHe cpennero obmiero o6pazoBanusi 0co00¢ BHUMAaHUE yIEISETCS
(GbOpMHUPOBAHNIO HABBIKOB PAllMOHANBHBIX BBIYUCICHUN, BKIIOYAIOIIUX B ce0sl HCIOIb30BaHUE
pa3iauuHbIX (GOpM 3amKMCH YHCIa, yYMEHUE JeaTh NPUKUAKY, BBIIOJIHATH MNPUOIMKEHHBIE
BBIUKCJICHHSI, OLICHUBATh YMCIIOBBIC BBIpAXKEHUS, pabOTaTh C MaTEeMaTHUYECKUMHU KOHCTAHTaMHU.
3HaKOMbIE 00yUYaIONIMMCSI MHOYKECTBA HATYPAIBHBIX, I[€JIbIX, PALIMOHAIBHBIX U JEHCTBUTEIbHBIX
YrceNl JOMOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHCel. B KakaoM H3 3THX MHOXECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My CIleNu(UYECKUE 3a/1ayll U OINepalvu: JeJIeHUEe HaIeo,
OTEpUPOBAHUE OCTAaTKaMH HAa MHOKECTBE LIEJBIX YHCEN, 0COObIe CBOMCTBA pAaIlMOHATIBHBIX U
UPPALMOHATIBHBIX YHCeN, apu(METHUECKHE ONEePalliH, a TAK)KE U3BICUCHUE KOPHS HATYpalbHOM
CTENEHH Ha MHOXECTBE KOMIUJICKCHBIX 4ucell. bmaronmapsi mocienoBaTelbHOMY PaCHIMPEHHUIO
Kpyra HCMOJb3yEeMbIX YHCENl M 3HAKOMCTBY C BO3MOXXHOCTSMHU UX MPUMEHEHHUS IJI1 PELIeHUS
Pa3IUYHBIX 3a/1a4 GOpPMHUPYETCsl IPEACTAaBIEHUE O EMHCTBE MAaTEMaTUKN KaK HAYKU U €€ poJii B
MIOCTPOCHUHU MOJIEIEN pealbHOTO MHpPa, IIUPOKO UCIOJIB3YIOTCS 0000IEHNE U KOHKPETH3alusl.
JIunus «YpaBHEHUSI U HEPABEHCTBA» PEATU3YETCsl HAa MPOTSKEHUHM BCEr0 OOYUYEHMs] Ha YpOBHE
cpenHero oOmiero oOpa3oBaHMs, MOCKOJIbKY B KaxaoM paszzene [IporpamMmbl mpeaycMOTpeHO
pelIeHre COOTBETCTBYIOIIMX 3anady. B pesynpraTe oOyuaroluecs: OBJIAJEBAIOT Pa3IMYHbIMU
METO/JIaMH PEIIEHUs PAllMOHATBHBIX, UPPAMOHAIBHBIX, MOKA3aTeNbHBIX, JOTapu(OMUUECKUX U
TPUTOHOMETPUUECKUX YpPaBHEHUW, HEPAaBEHCTB M CHCTEM, a TaKXKe 3aJad, COJeprKalux
napamerpsl. [lonydeHHbIE yYMEHUS MIMPOKO HCHOJIB3YIOTCS MPU HCCIEIOBAaHUU (QYHKIUN ¢
MOMOIIbIO TPOU3BOIHOM, P PEIICHUH MPUKIAIHBIX 3a/1a4 U 3a/1a4 Ha HaX0K/IeHUEe HanOOJbIINX
Y HauMEHbIIMX 3HaueHul (yHkuuu. J[aHHas copeprKareiabHas JUHHS BKIIOYACT B ce0sl Takke
dbopMupoBaHHE YMEHUI BBIOIHATH PacuéThl MO GopMmyiaMm, MpeoOpa3oBaHUs PallMOHAIBHBIX,
UPPAIMOHATIBHBIX W TPUTOHOMETPUYECKHUX BBIPAKEHUH, a TaKKe BBIPAXKEHUH, COJEpKaIINX
creneHr u Jnorapudmbel. braromaps u3ydeHHI0 anreOpanyecKkoro MaTepuana MPOUCXOIUT
JTaNbHEWIee pa3BUTHE AaNTOPUTMHYECKOTO W a0CTPAKTHOTO MBINUICHHUS OO0yYaroIuxcs,
GbopMUPYIOTCS HABBIKM JCIYKTUBHBIX pPacCYXIEHUU, pabOThl C CHUMBOJBHBIMU (hOpMaMH,
MPEJICTAaBICHHUS] 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJIE paBEHCTB W HEpaBEeHCTB. Anredpa
npemiaraeT 3pHEeKTHBHBIE HHCTPYMEHTHI JJIsl PEeUICHHS MMPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX
3a/1a4, HarJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.
CogepxarensHo-MeToAUYECKast THHUS «OYHKIMH U TPaQUKN» TECHO MEPEIUIeTAeTCs C IPYTUMU
JUHUSAMH y4eOHOTO Kypca, MOCKOIBKY B KAKOM-TO CMBICIIE 337a€T MOCIEeI0BATEIbHOCTh U3YUSHUS
MaTepuana. M3ydeHne cTeNeHHOM, MoKa3aTeIbHO!, JIOTapuhMUIECKOH U TPUTOHOMETPHUIECKHUX
(GyHKIMA, X CBOWCTB W TpadUKOB, UCIOIH30BaHUE (DYHKIMHA IS pEHIeHUs 3a7ad U3 JPYrux
y4eOHBIX MPEIMETOB U PEATbHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTHUYECKUM aHaJIN30M, TaK U
C pelleHueM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Oosbliioe BHUMaHKE yAenseTcss GOpMUPOBAHUIO
YMEHHMsI BBIpaXKaTh (OpMyJaMHU 3aBUCUMOCTU MEX]IY Pa3IMYHbIMHU BEJIMYWHAMHU, MCCIIEI0BATh
NoJyueHHbIe PYHKIMU, CTPOUTH WX Tpaduku. MaTepuai 3Toi coepikaTeabHON JTMHUH HalleJIeH



Ha pa3BUTHE YMEHUI M HaBBIKOB, MO3BOJISIOUINX BhIPA)KaTh 3aBUCUMOCTU MEXIY BETUYMHAMU B
pa3nuaHoi (popme: aHANMMTUYECKOU, Tpadudeckoil U cioBecHOU. Ero m3ydeHue crnocoOCTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIICHUS, CIIOCOOHOCTH K OOOOIICHUI0 W KOHKPETHU3AIHH,
HCIIOJIb30BAaHUIO aHAJIOTUH.

ConepxkarenpHas JuHus «Hauana maTeMaTH4YecKOro aHaliv3ay I03BOJIAET CYIIECTBEHHO
pacIIMpHUTh KPYT KaK MAaTEMaTUIECKUX, TAK U IPUKIIATHBIX 33]1a4, TOCTYITHBIX 00yJaIOIUMCs, TaK
KaK y HHUX MOSBJISETCS BO3MOXKHOCTH CTPOWTH TPapUKU CIOXKHBIX (DYHKIUN, OMPEAENsTh UX
HauOOJIbIIME U HAUMEHBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Te, HAXOIUTh
CKOPOCTHM M YCKOpEHHs IpoiieccoB. JlaHHasi cojep:kaTelibHas JIMHUS OTKPBHIBAET HOBBIC
BO3MO>KHOCTH IIOCTPOCHHS MATEMATHUYECKUX MOJICJIEH peasIbHbIX CUTYaIlUi, MO3BOJISIET HAXOIUTh
HaWJIy4lllee pEHIeHUE B NPUKIAJAHBIX, B TOM YHCIE COLUAIbHO-IPKOHOMHYECKHUX, 3aJayax.
3HAKOMCTBO C OCHOBAMHM MaTeMaTUYECKOTO aHalIHM3a CHOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTIO,
(bopManbHO-JIOrMYECKOTO U KPEaTUBHOTO MBINUICHUS, (DOPMHUPOBAHUIO YMEHUU pacloO3HaBaTh
MPOSIBIICHUS] 3aKOHOB MAaTeMaTUKH B HayKe, TeXHUKE U ucKyccTBe. OOydaromiuecs y3HAIOT O
BBIIAIOIINXCS Pe3y/IbTaTax, MOJYYSHHBIX B XOJE Pa3BUTHs MAaTeMaTUKH KaK HAyKH, U 00 HX
aBTOpax.

CogepxatenbHO-MeTOAMYECKast TUHUA «MHOKECTBA U JIOTHKA BKIIOYACT B CEOsI 3JIEMEHTHI
TEOpUU MHOXXECTB M MAaTeMaTU4YECKOW JIOTWKH. TeopeTHKO-MHOKECTBEHHBIE MpPEeCTaBICHUS
MIPOHU3BIBAIOT BECh KypC MKOJIbHONW MaTeMaTUKH U MIpejiaraoT Hanboiee yHUBEPCAIbHBIN S3bIK,
OOBEAMHSIONIMI BCE pa3fesibl MaTeMaTUKH MW €€ MPWIOKEHWH, OHHM CBS3bIBAIOT pa3HbIC
MaTeMaTUYeCKUe IUCHUIUIMHBI U UX TPWIOXKEHUs B eAuHoe neinoe. [loaTtomy BakHO naTh
BO3MOXXHOCTh OO0Y4YaroleMycsi MOHUMaTh TEOPETUKO-MHOXKECTBEHHBIA S3BIK COBPEMEHHOMU
MaTEeMaTHUKH U UCIOJIb30BaTh €ro JJII BEIPAKEHUSI CBOUMX MBICIIEH. JIpyruM BayKHBIM MPU3HAKOM
MaTeMaTUKH KaK HayKH CIIelyeT NpPHU3HAaTh CBOWCTBEHHYIO €W CTPOTOCTh OOOCHOBaHWH U
CJIeIOBaHME OMPENEIEHHBIM MPABUJIAM IMOCTPOCHHS JTI0KA3aTEIHCTB. 3HAKOMCTBO C AJIEMEHTaMU
MaTEeMaTUYECKOW JIOTUKUA CHOCOOCTBYET PA3BUTHIO JIOTHYECKOTO MBIIUICHUS OO0Yy4Yaromuxcs,
MO3BOJISIET UM CTPOUTH CBOU PACCYKJICHUSI HA OCHOBE JIOTHYECKHUX MpaBui, GOPMUPYET HABBIKU
KPUTUYECKOTO MBIITUICHHS.

B yue6HOM Kypce «Anrebpa u Hauajga MaTEMaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT OCHOBBI

MaTeMaTUYeCKOro MOJICIMPOBAHUs, KOTOPBIE TPU3BAHBI CIIOCOOCTBOBATH (POPMUPOBAHUIO
HABBIKOB MTOCTPOEHHUS MOJICNIEH pealbHBIX CUTYaIlui, UCCIEOBAHUS ITUX MOJIeNIeH C MTOMOIIBIO
amnmapaTta anreOpsl U MaTeMaTHYEeCKOTO aHalli3a, WHTEPIPETAIMH TMOJTYYEHHBIX pPE3yJIbTaTOB.
Takue 3amaHUs BIUIETEHBI B KaXAbIH W3 pa3felioB MPOrpaMMbI, MOCKOIbKY BECh MaTepuai
yueOHOro Kypca IIMPOKO HCIONB3YeTCS JUIsl pEIIeHUs NPUKIATHBIX 3aaad. [Ipu pemieHuun
peabHBIX MPAKTUYECKUX 3a/1a4 00yUaronuecs: pa3BUBalOT HAOII0JaTeIbHOCTD, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIH30BaTh AHAIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh
npobiiemy. JlearenpbHOCT, MO (HOPMHUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIAJHBIX 3a/1a4
OpraHM3yeTcss B TMIpollecce H3YYeHHs BCeX TeM Yy4eOHOro Kypca «Anredpa W Havana
MaTEMaTUYECKOrO aHaIU3ay.
B yenax ¢hopmuposanus y wikonbHUKo8 cucmemvl 3HAHUL, OCOSHAHHBIX HABLIKOG DE30NACHO20
yuacmusi 8 OOPONHCHOM OBUINCEHUU, CHUINCEHUS OOPOACHO-MPAHCNOPMHBIX NPOUCULECTNBULL C
yuacmuem Oemell, 80CNUMAHUSL OMBEMCMBEHHOCMU 34 0€30NACHOCMb CBOell HCUSHU U HCUSHU
opyeux Jnodel, NompeoHocCmu 6 CoOM0OeHUU NPABUT OOPOANCHO20 OBUNCEHUSL COOEPHCAHUE
yuebH020 npeomema «Anecedpa u Hauana MamemMamuyecKko2o aHanu3a. YamyoneHHvlil ypoeersy»
OONONHEHO B0ONPOCamu 6e30NACHOCIU OOPOHCHO20 OBUNCEHUS.

B yenax ¢hopmuposanus ¢punancosoii epamomunocmu yuawuxcs cooepicarue yiebHo20
npeomema «Aneebpa u Havana MamemMamuyecKko2o0 anaiu3a. YenyonenHuli ypogens» 00N0IHEeHO
cooepaicanuem mem, CnocooCcmeyiouux @GopMuposaHuro y yuawuxcsa KomnemeHyuti ¢ ooaacmu
O10001cema u punancos.



B yenax popmuposanus He2amueHo20 OMHOWEHUSI K KOPPYNYUU, NOLYYeHUs
NPAKMUYECKUX COYUATbHBIX HABLIKOG U KOMMYHUKAYUOHHBIX YMEHUl, NO0360JAI0WuUx uzbe2ams
KOPPYNYUOHHBIX NPAKMUK, cooepocanue  yuebHo20 npeomema «Aneebpa u Hauana
Mamemamuyecko2o — aHanu3da.  YemyOneHHulll  YPOBEHbY OONONIHEHO ~ BONPOCAMU
AHMUKOPPYNYUOHHOU HANPABTEHHOCTU.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue yueOHOTO Kypca «Anredpa 1 Hadalla MaTeMaTUYeCKOTO aHaIn3a» OTBOIUTCS 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hefento), B 11 kimacce — 136 yacoB (4 yaca B HE/IEIIO).

2.COAEP) XAHUE OBYYEHUSA
10 KJIACC



Yuciia 1 BbIYUCICHUSA

Panmonanbupie uncna. OOBIKHOBEHHbIE M JICCATUYHBIE JApPOOH, MPOLEHTHI, OCCKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHHs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTPACIIEl 3HAHUIN U PEATIbHOW KU3HHU.

JleiicTBuTenpHbIC YKca. PaninonanbsHble 1 UppalMoOHAIbHBIE YHCTa. ApH(pMETHIECKHE OTIepaliuu
C JCHUCTBUTEIbHBIMM YHCIAMU. MOAylb [EWCTBUTEIIBHOTO 4YHUCIA W €ro CBOMCTBA.
[TpuOn>k€HHbIE BBIYMCIECHUSA, MpaBWJIa OKPYIJIEHWs, [PUKHUIKA W OLEHKa pe3yJbTara
BBIYMCIICHUM.

Crenensb ¢ nenbsiM nokaszareneM. buaom Herorona. Mcnonb3oBanue noaxozsimieii popmel 3anucu
JICMCTBUTEIIBHBIX YMCEN IS PEILICHMS IPAKTUYECKUX 3a7a4 U NIPEACTaBICHUS JaHHBIX.
Apudmernueckuii KOpeHb HaTypaJIbHON CTEIIEHH U €r0 CBOICTBA.

Crenenb C palUMOHAIBHBIM IIOKa3aTeleM U €€ CBOWCTBAa, CTENEHb C JEHCTBUTEJIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm yucna. Coiicta norapudma. JlecaiTuuHble U HaTypalIbHbIE JIOTAPUPMBI.

CuHyC, KOCHHYC, TaHT'€HC, KOTAHI€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCUHYC U
ApKTaHTeHC YHCIIOBOrO apryMmeHTa._ Pewenue 3aday. [lpodunraxmuxa JUITT. [lpuboiie.
Buluucnenue npoudennozo nymu, ckopocmu, paccmosnusl.

YpaBHeHHUs M HEpaABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE IPe0Opa3oBaHusl. Y paBHEHUE, KOPEHb ypaBHEHUs. PaBHOCHIIbHBIE
YPaBHEHUS U ypaBHEHUA-CIeACTBUA. HepaBeHCTBO, pelieHne HepaBEeHCTBA.

OcHOBHbIE METOJbl pEHICHUs LEIbIX U JAPOOHO-pallMOHAIBHBIX YpPAaBHEHUH U HEPAaBEHCTB.
MHorowieHsl OT OJTHOW NEpeMEHHOM. JleJIeHne MHOTO4YJIEHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
be3y. MHorowIeHs! ¢ 1ienpiMu kKoddduruenramu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUM, COIEPIKALINX CTENEHU U KOPHH.

UppanuonansHble ypaBHeHUs. OCHOBHbBIE METO/BI PELICHUS HPPAlMOHATIbHBIX YPaBHEHUH.
IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS IT0KA3aTEIbHBIX YPABHEHUIA.
[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METO/IbI pEeIIEHHs JJorapu(MUUECKUX YPAaBHECHHH.
OcHOBHBIE ~ TpuroHoMmeTpudeckue  ¢opmyiasl. IlpeoOpazoBaHHe  TPUTOHOMETPHUUYECKHX
BBIPAKECHUM. PellleHre TPUroHOMETpUYECKUX YPaBHEHHM.

Pemenue cucreM JMHEWHBIX ypaBHEHUH. Marpuna CUCTEMBl JIMHEHHBIX YpPaBHEHMIA.
Onpenenurens MaTtpuipl 2X2, €ro T€OMETPUYECKHH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HAYCHM, IPUMEHEHUE ONPENCIIUTENS )i PELICHUs CUCTEMBI TUHEHHBIX YpaBHEHUN. Pemenue
MIPUKJIAJHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEeHM. McciieqoBanue ocTpOeHHOU
MOJIEJIN C ITOMOILBIO MaTPUIL] U ONIPEACIIUTEIIEH.

ITocTpoeHrne MaTeMaTH4eCKUX MOJENIEH pealbHOW CHTyallud C IOMOIIBK) YPaBHEHUH WU
HepaBeHCTB. [IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PEILICHUIO0 MAaTEMAaTUYECKUX 3a/1a4 U 3a1a4
U3 Pa3JIMYHBIX 00JIacTel HAayKH U peajbHOU >KU3HH._Pacuem MUHUMATbHbIX CPOKO8 Kpeoumd,
YOOBNeMBOPAIOWUX _MeM _UlU _UHbIM _ycrogusam. Pewenue 3adau anmukoppynyuoHnoeo

cooeparcanusl.
DyHKIUHN U TPaQUKH

OyHKIMs, cr1ocoObl 3a1anus GyHKUuU. Bzaumuo obpatHble ¢pyHkumu. Komnosunus ¢yHKIMH.
['padux GpyHKIIMN. DIeMeHTapHble TpeoOpa3oBaHus rpadukoB GyHKIMMA.

OO6nactp ompeneneHUs U MHOXKECTBO 3HadeHWH ¢yHkuuu. Hymm ¢ynkumu. IlpomexyTku
3HaKonocTosHcTBa. YETHble M HeuéTHble QyHKUMHU. [lepuognueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHHUMYMBbI QyHKIMU. Hanbomnbiiee 1 HauMeHbIee
3HaYeHUs (PYHKIIMU Ha IPOMEXKYTKE.

JluneliHasi, KBajgpaTW4yHas W ApoOHO-TMHEHHass (QYHKIUH. DIEMEHTAapHOE HCCIEIOBAaHUE H
MOCTPOCHHE UX TPaPHUKOB.




CrenenHas GyHKIMS C HATYPAJIBHBIM U IIEJIBIM TIOKa3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1
rpaduK KOpHS N-0i CTENEHH KaK (QYHKIIUK 0OpaTHOM CTETIeHN C HaTypaJbHBIM ITOKA3aTEeJIEM.
[TokazarenpHas u norapudmuyeckas (GyHKIUH, WX cBoiictBa W Tpaduku. Vcnoiap3zoBaHue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuroHomeTpuyecKass OKPYKHOCTb, ONPEICICHUE TPUTOHOMETPUYECKHX (DYHKIUN YUCIOBOTO
apryMeHTa.

OYHKIMOHATBHBIE 3aBUCMMOCTH B pPEAJbHBIX MPOIEccax M sBICHUsX. ['paduku pearbHbIX
3aBUCUMOCTEN. Haxooicdenue npotidenHo2o nymu, Ucnoib3ys epapux.

Hauana maTeMaTH4eCKOro aHaJIu3a

IMocnenoBaTeNbHOCTH, CIIOCOOBI 3amaHUs IIOCIIENOBATENIbHOCTEH. MeTon MaTeMaTHYEeCKOH
WHAYKIUA. MOHOTOHHBIE M OTPAaHUYCHHBIE IOCIEAOBATEeIHLHOCTU. VcTOprs BO3HUKHOBEHUS
MaTeMaTHYeCKOIo aHalln3a KaK aHalln3a OECKOHEUHO MaJIbIX.

ApudmeTrndeckas U reoMeTpuyeckas mporpeccuu. beckoHeuHo yObIBaroiasi reoMeTpuyecKas
nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIICH TeOMEeTpUYEeCcKOi mporpeccuu. JIMHEWHBIN u
SKCIOHEHIMANBHBIN pocT. Yucno e. DopMyria cI0KHBIX MPOIIEHTOB. Vcronk30BaHue nporpeccuu
JUTSL pEIICHUs PealibHBIX 3aj1a4 MPHUKIATHOTO XapaKTepa.

HenpepriBable QyHKIMM ¥ UX CBOHCTBA. ToukHM pa3pbiBa. ACUMOTOTH IrpadukoB (QyHKIUH.
CaoiicTBa (hyHKIIMI HENMPEPBIBHBIX HAa OTpe3ke. MeTo MHTepBaIoB JJsl PElICHUS HEPaBEHCTB.
[IpuMmeHeHre CBOMCTB HENIPEPhIBHBIX (DYHKIIU IS pEIIeHUs 3a/1a4.

[TepBas u BTOpas npousBoaHble GyHKIUU. OnpeneneHne, reOMeTPUIECKUN U PU3NIECKUI CMBICTT
MIPOU3BOTHON. YpaBHEHUE KacaTelIbHOM K TpaduKy (yHKIIHH.

[TpousBoaubie dnMeMeHTapHbIX (QyHKuMiA. [Ipou3BomHAs CyMMBI, MPOU3BEACHHS, YaCTHOTO U
KOMITO3HUINH (QYHKIIUN. [ 000601 npoyenm, undasyuu.

MHo:kecTBa U JIOTHKA

MHOXeCTBO, OIepalMd HajJ MHOXKECTBaMH M HX cBoicTBa. [[uarpammer Ditnepa—Benna.
[IpuMeHeHHe TEOPETUKO-MHOKECTBEHHOTO arnaparta JUisi OMUCAHUS PEaTbHBIX MNpPOIECCOB U
SIBIICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YICOHBIX MPEIMETOB.

Omnpenenenne, Teopema, CBOWCTBO MaTEMaTHUECKOTO OOBEKTa, CIEICTBHE, JIOKa3aTEIbCTBO,
paBHOCUIBHBIE YpaBHEHUS. [Ipopuraxmuxa JJITT.

11 KJIACC
Yuciia ¥ BbIYMCICHHSA
Hatypanbnbie u nensie yucna. [IppuMeHeHne npu3HakoB AETUMOCTH LIETIBIX YHces, HanOOoNbIIni
obmmit nenmurens (nanee — HOJl) u Hanmenbiee obmee kpatHoe (nanee — HOK), ocraTtkoB 1o
MOAYJIIO0, anropuTMa EBKIIMa A perieHus 3a/1ay B UEeNbIX YUCIIax.

KowmmnekcHele uwucna. AnreOpanueckas M TpUTOHOMETpUuecKas (opmbl 3amucu
KOMILIEKCHOTO 4Hcia. Apru(MeTHdyecKkrue ornepalnun ¢ KOMIUIEKCHBIMU duciamu. M3o0paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. Popmyna Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uucna. [IpuMeHeHMe KOMIUIEKCHBIX 4YHCEN Ui pelleHus (U3NYeCKuX M
reOMEeTPUUECKUX 3aau._Pewenue 3a0ay anmukoppynuUOHHO20 COOEPHCAHUA.

YpaBHeHHUsI M HEpaBEHCTBA

CucremMa U COBOKYIHOCTb YpPaBHEHHMH M HEpaBEHCTB. PaBHOCWIIbHBIE CHUCTEMBI U CHCTEMBbI-
crnencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEW TPUTOHOMETPUYECKUX YPaBHEHHUW C TIOMOIIBID TPHUTOHOMETPHUECKOU
OKPY’KHOCTH. PernieHue TpuroHoMeTpuyecKux HEPaBEeHCTB.

OcCHOBHBIE METO/IbI PEILIEHHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALIUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEUIEHUSI CUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX, HWPPALMOHAIBHBIX,
MOKA3aTeNbHBIX U JOTApU(PMUUECKUX YPABHCHUIA.




YpaBHEHMS1, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

[IpuMmeHeHnEe ypaBHEHM, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAITbHOM JKW3HM, HHTEPIPETALus MOJYy4eHHBIX
pe3yibTaToB._ Pewenue 3a0au _anmukoppynyuonnoz2o codepxcanus. Pewenue 3adau no
npogunaxmuxe JJITT.

DOyHKUUH U rPpadpuKu

I'padux xommosuimu (yHkuii. ['eomerpuueckue oOpas3bl ypaBHEHHMH M HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKINHU, UX CBONCTBA U TPAPUKH.

['paduueckue MeTOIbI pelIeHUs] YypaBHEHHI U HEpaBEeHCTB. | paduyeckre MeTo bl pereHus 3a1a4d
C IIapaMeTpaMH.

Hcnonb3oBanue rpadukoB (QyHKIMA A UCCIENOBAaHUS IPOLECCOB U 3aBUCHUMOCTEH,
KOTOpPBbIE BO3HUKAIOT NPU PEUICHUU 33/1a4 U3 JIPYTUX YYEOHBIX MPEIMETOB U PEATbHOMN KU3HHU.
IIpumepvl PYHKYUOHANLHBIX 3ABUCUMOCHIEN 8 DEAIbHbIX NPOUEccax U ABNEeHUSX, CEA3AHHbIX C
Koppynyueu. Pewenue 3a0au__anmukoppynyuonno2o _cooepoicanus. _bankosckue 6Kka1aobi.

Ungprayus.

Havana maTeMaTH4eCKOro aHAJIM3a
[IpumeHeHHe NPOU3BOJHOM K HCCIEAOBAHUIO (YHKUUH Ha MOHOTOHHOCTh M 3KCTPEMYMBI.
HaxoxneHne HauOoJbIIero 1 HAMMEHbLIEro 3HaYeHNH HeNTPephIBHOM (PyHKIIMM Ha OTpe3Ke.
ITpuMeHeHne NpOU3BOAHOM IS HAXOKAEHHS HAWTYYILEro pelIeH s B IPUKJIAIHBIX 3a7a4dax, A
OIpeIeNIeHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOro (popmyIioit niau rpaukom.
[TepBooOpa3Has, OCHOBHOE CBOWCTBO TMEpBOOOpa3HbIX. I[lepBooOpa3Hbie 3IEeMEHTAPHBIX
¢ynkuunii. [IpaBuia HaX0XKIEHUS TIEPBOOOPA3HBIX.
WNurerpan. I'eoMeTpudecknii CMBICI HMHTETpana. BeluuciaeHue onpenenéHHoOro MHTerpaia Io
dbopmyne Hrertotona-Jleitoaua.
[IpumeHeHune wuHTErpasa Il HaxOXICHHS IUIomaaed Iulockux ¢uryp u  00BEMOB
F€OMETPUUECKUX Tell.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHEHUH. MaTemMaTnyeckoe MOoJeTupOBaHKe
peaJIbHBIX MPOIIECCOB C IOMOIIbIO AUPPEepeHInaNbHbIX YPaBHEHUN. ._Buluucnenue npotidenozo
nymu, CKOpocmu, yCKoOpeHue meid.

3.IINTAHUPYEMBIE PE3VYJIbTATbI OCBOEHUS YUEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHB) HA
YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHUNA

JIMYHOCTHBIE PE3VIJIBTATHI

1) rpaxx1aHCKOTrO BOCIIMTAHUSA:

c(OPMHPOBAHHOCTH T'PAXKIAHCKOW MO3ULIUU 00yYaroIIEerocsi Kak aKkTUBHOT'O U OTBETCTBEHHOT'O
YJIeHa POCCUICKOT0 00IIeCTBa, MPE/ICTABIEHUE O MATEMAaTHYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHHUH, MPOLEAYp TPa’kKAAHCKOTO oOmecTBa (BbIOOpHI, OMPOCHI U
JIpyroe), yMEHUEe B3auMOJEHCTBOBATH C COLUAIbHBIMU HMHCTUTYTAaMU B COOTBETCTBHM C MX
(GYHKLIMSAMU M Ha3HAUCHUEM;

2) NaTpUOTHYECKOIO BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh POCCUHCKONW TPaKAAHCKOM WAEHTHYHOCTH, YBaXECHHMS K MPOLUUIOMY U
HACTOALIEMY POCCHUHCKOM MaTeMaTHKH, LIECHHOCTHOE OTHOIIEHUE K JOCTHUKCHMSIM POCCHHUCKHX



MaTE€MaTUKOB M POCCUUCKOW MATEMATHYECKOW IIKOJIbI, WCIIOJIb30BAHUE 3TUX JIOCTUKECHUN B
JIPYTHX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HAHHE JyXOBHBIX IICHHOCTEH POCCHIICKOTO Hapoja, CHOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, YTHYECKOTO IMOBEJCHUS, CBSI3aHHOIO C MPAKTUYCCKHMM MPHUMEHEHHUEM JIOCTHIKECHUH
HAyKH U JACSITENHbHOCTBHIO YYEHOTO, OCO3HAHHE JMYHOTO BKJIAJa B TOCTPOSHUE YCTOWYMBOTO
Oynyuiero;

4) 3CTETUYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY MAaTeMaTHYeCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHHI, BOCIPUUMYHBOCTh K MATEMATHYECKUM AacCIeKTam
pa3IMYHBIX BUJOB HCKYCCTBA,;

5) du3nyecKoro BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh YMCHHS NMPUMCHATh MaTEMAaTUYCCKHE 3HAHUS B MHTEpEcax 30POBOTO U
Oe3omacHoro o0pasa )KM3HU, OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3/I0POBBIO (370pOBOC ITUTAHKE,
cOaJlaHCUPOBAHHBIH PEXKUM 3aHATHA M OTAbIXa, peryjspHas (u3ndeckas aKTHBHOCTD),
(du3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSAX CIIOPTHUBHO-03/I0POBUTEIIBHOM JESITEIbHOCTHIO;
6) TPYJOBOTO BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAaHHE IIEHHOCTH TPYAOJIIOOUS, MHTEPEC K pa3IUYHbIM cdepam
npoECCUOHATILHON JEATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON W €€ MPHIOKCHHUSIMU, YMCHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccud W pean30BbIBATH COOCTBEHHBIC
JKU3HCHHBIC IUIAaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYECKOMY OOpa3OBaHHIO |
camM0o00pa30BaHUIO Ha MPOTSHKEHUU BCEH )KU3HU, TOTOBHOCTh K aKTHBHOMY Y4YaCTHIO B PEIICHUU
MPAKTUYECKHX 33729 MaTeMAaTHIECKON HAIPaBICHHOCTH;

7) SKOJOTUYECKOTO BOCIIUTAHHUS:

c()OPMHUPOBAHHOCTh  DKOJIOTHUECKOH  KYJIBbTYphl, IOHUMAHHWE  BJIHSHHUS  COIHUAIBHO-
OKOHOMHYECKUX IPOIECCOB HA COCTOSIHME WPHPOJHONM W CONMAIBHOW Cpeibl, OCO3HAHUE
I00ATEHOTO XapaKTepa IKOJIOTUYECKUX PoOIIeM, OpUEHTAIIHS Ha TPUMEHEHHUE MaTEMaTHYECKHX
3HAHWM JIJTS1 pEIICHUS 337249 B 001aCTH OKPYKAOIIIEH CpeIbl, ITTAHNPOBAHUE TOCTYITKOB U OIEHKH
WX BO3MOXHBIX TTOCJICICTBUMN JJIT OKPYKAFOIIEH CPEIbI;

8) LICHHOCTH HAY4YHOT'O TIO3HAHMSI:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKM W OONICCTBEHHOW TMPAKTUKH, IMOHUMAHHE MAaTeMAaTHYeCKOW HAyKH Kak CQepbl
YeN0BEUYECKON JesITeIbHOCTH, STANoOB €€ Pa3BUTHUS U 3HAUMMOCTH JUTSl Pa3BUTHSI [IUBHIN3AIINU,
OBJIaJICHUE SI3bIKOM MaTeMaTUKH U MaTeMaTHYECKON KyIbTYpPOU KaK CPEICTBOM TMO3HAHUS MHPA,
TOTOBHOCTH OCYIIECTBIISITh MPOCKTHYIO M UCCIIEA0BATENBCKYIO I€ATEIbHOCTh HHANBUYATbHO U
B TpyIIIIE.

METAIIPEAMETHBIE PE3VJIbTATHI

[To3HnaBaTeNnbHBIE YHUBEPCAbHBIE YUeOHbIC ACHCTBHS

ba3oBbie mornueckue aeicTBUS:

BBISIBJISITh M XapaKTEPH30BaTh CYIIECTBEHHBIE MPU3HAKU MAaTEMAaTHUECKUX OOBEKTOB, MOHATHUH,
OTHOIICHUN MEXIy TOHITHIMH, (OPMYIUPOBATH ONpEACNCHUs TMOHATHI, yCTaHABIMBAThH
CYIIIECTBEHHBIA MPHU3HAK KIACCHU(PUKAIIMU, OCHOBAHHUS ISl 0OOOIIEHNUS U CPaBHEHUS, KPUTEPUU
MPOBOJMMOI0 aHAIN34;

BOCIIPUHUMATh, (POpMYyIHpOBaTH M TMPEOOPa3OBBIBATH CYXICHHS: YTBEPAUTEIbHBIE U
OTpHUIIATEIIbHbIE, €IMHUYHBIE, YACTHBIE M OOIINE, YCIOBHBIC,



BBISIBIIATh MAaTEMaTHICCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NMPOTHUBOPEUHs B aKkTax, JaHHBIX,
HAOJIOZICHUSX U YTBEPXKICHUAX, MpeJylaratb KPUTEPUHU JJIsl BBISIBJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JenaTb BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOUeHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEIILHO JOKA3aTeIbCTBA MATEeMaTHUYECKUX YTBEPXKICHUU (MpsSMbIE U OT
MPOTUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, [PUBOAUTH TPUMEPHl ©  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BEIOMpaTh CHOCO0 pelieHus y4eOHOW 3aiadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHHS,
BEIOMpaTh HAHOOJIeE TOIXOASIINN C YIETOM CAaMOCTOSITEIILHO BBIJICIIEHHBIX KPUTEPHUEB).
bazoBrle ncciaemoBaTeaIbCKHUE ACHCTBUS:

WCIIOJIB30BaTh BOIMPOCHI KaK HCCIIENIOBATEILCKHI WHCTPYMEHT TIO3HaHUsA, (HOpMYyIUpOBaTh
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHE, MpobOiIeMy, yCTaHABIUBATh HCKOMOE M JIaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE;

MPOBOAUTH CAMOCTOSITENIbHO CIUITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEOBAHNE IO YCTAHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTH4eCKOro OObeKTa, SBJICHUS, TMPOIECCa, BBIABICHHIO 3aBUCHUMOCTEH
MEXy 00bEKTaMH, SBICHUSMU, MPOIIECCAMU;

CaMOCTOSITENIbHO (QOopMyIUpOBaTh O000OIIEHUS M BBIBOABI MO pe3ydbTaTaM IPOBEAEHHOTO
HaAOII0/IEHUS!, UCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJlbTaTOB, BHIBOJAOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOIIECCA, & TAKXKE BBIABUTATH IMPEANOIOXKECHHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ota c undopmariueii:

BBISIBIIATH JACPUIMTHI WH(DOpPMAIMU, aHHBIX, HEOOXOAMMBIX [JII OTBETa HAa BOMPOC W IS
pelieHus 3a1a4uu;

BBIOMPATh HHPOPMAIIUIO U3 UICTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBAThH, CHCTEMATU3UPOBAThH
Y UHTEPIPETUPOBATH HH(DOPMAIHIO PA3IUYHBIX BUJIOB U (DOPM MPEICTABIICHNUS,
CTPYKTYpUPOBaTh HH(POPMAIIUIO, TPEACTABIATh €€ B PA3IUYHBIX (PopMax, HIUTFOCTPUPOBATH
rpaduyecku;

OIICHUBATH HAJEKHOCTh MHPOPMAIIMH 110 CAMOCTOSITENIbHO C(HOPMYTUPOBAHHBIM KPUTEPUSIM.
KoMMmyHUKaTHBHBIE YHUBEpPCAJIbHBIE yUeOHBIE IEUCTBUS

Oo0menue:

BOCTIPUHUMATH U (POPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U LIETSIMU OOIIEHUS,
SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 10 X0y PEIIEHUS 33a/1a4yi, KOMMEHTHUPOBATh MOJYyY€HHBIN pe3ybTaT;

B X0/I¢ 00CY>KJICHHSI 3a/1aBaTh BOMIPOCHI 10 CYIIECTBY 00CYk1aeMOU TEMBI, MPOOIEMBI, pelraeMoi
3a/1aud, BBICKA3bIBaTh WJI€W, HALIEJICHHbIE HA MOMCK PEIICHHS, COMOCTABISATh CBOM CYXICHUS C
CYKICHHUSIMH JPYTHX YYaCTHHKOB TUANOra, OOHApYXHBaTh pa3iU4Hhe M CXOJICTBO TO3HIIMMA, B
KOPPEKTHOI opme GopMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS,

NPEACTABIATh PE3YNbTaThl PELICHUs 3aJauyM, OJKCIEPUMEHTAa, WCCIEIOBaHUs, TMPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (hOpMAT BBICTYIIIICHUS ¢ yYETOM 33724 IPE3CHTAIIMHA U OCOOEHHOCTEH
ayJIUTOPHH.

PerynstuBHbIe yHUBEpCaIbHbIC yUeOHbBIE TCHCTBUS

Camoopranu3zanus:

COCTABJIATH IUIaH, AITOPUTM PEIICHHS 3a/1a91, BRLIOUPATh CIIOCO0 PEIIeCHUs C YIETOM UMEIOIIUXCS
PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BapHaHTHI
penieHuit ¢ ydéToM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOIMOHAIIbHBI HHTEJICKT:



BJIQJICTh HABBIKAMHU TTO3HABATEIHLHOW PEQIICKCMH KaK OCO3HAHHS COBEPIIACMBIX JICHCTBUH M
MBICITUTEIILHBIX TTPOIIECCOB, UX PE3YJIbTATOB, BIAIECTh CIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3yJsibTaTa perieHusl MaTeMaTHIeCKON 3a/1auH;

MPEBUETH TPYAHOCTH, KOTOPBIC MOTYT BOZHUKHYTH ITPH PEIICHUH 33]]Ja4H, BHOCUTh KOPPEKTHBBI
B JIEITCIILHOCTh Ha OCHOBE HOBBLIX OOCTOSTENBCTB, JAHHBIX, HAWJIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIN U YCIOBHIM, OOBSCHATh MPUIUHBI TOCTHIKCHUS WU
HEJIOCTH)KCHUS PE3YIbTATOB JICATEIHLHOCTH, HAXOUTH OMIMOKY, 1aBaTh OIICHKY IPHUOOPETEHHOMY
OTIBITY.

CoBMecTHas IeATEIbHOCTD:

MOHUMATH W UCTIOIH30BaTh MPEUMYIIIECTBA KOMAH/THOM ¥ MHANBUIYAIBHON PabOTHI IPHU PEIICHUU
yueOHBIX 33Ja4, MPUHHMATh IEJIb COBMECTHOHM JeATEIbHOCTH, IUIAHWPOBATH OpPraHU3aIUIO
COBMECTHOM pabOThI, pacmlpeieisTh BUIbl padOT, JOrOBapHBATHCSA, OOCYKIATh MpoIece U
pe3yibTat paboThl, 0000IATh MHEHHUS HECKOJIbKUX JIFOICH;

y4acTBOBAaTh B IPYIMIIOBBIX (popMax paboThl (00CykIeH!s, 00OMEH MHEHHIA, «MO3TOBBIE IITYPMBI)
Y WHBIC), BHIMOJIHAThH CBOKO YacTh PaOOTHI M KOOPIUHUPOBATH CBOU JICHCTBUS C IPYTHMHU YWICHAMU
KOMaHJIbl, OIICHMBAaTh KAaueCTBO CBOEr0 BKJIaJAa B OOMMI TPOAYKT MO KPHUTCPHSIM,
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

- pPacno3nasame KOpPYRyuio KaxKk COuUaibHoe asienue. Boiuuciame 3nauenue npoudeHno20 nymu,

CKopocniu, pacCmoAHUA. Pewamo 3a0auu na npocmsle U CJHOHCHbIE NPOUEHINDbI (M3M€H€HM€ UEH,

HAYUCIEHUE 3aPNAambl, HAJI0208, NpemMull, pacnpeoeiierue 0rooxcema cemb, OAHKOBCKUE KN1AObL
U Kpeoumbl U m. n.).

-0C8aUBAMb _C _ VYEMOM__B803PACMHbLIX _0COOeHHOCmEl, HADOpbl  MepMUHO8 U NOHAMULL
UCNOIb3YEMBIX 8 OOPONCHOM OBUNCEHUU.

- NPUMEHAMb MAMEMAMUYECKUE SHAHUS K UCCTIC008AHUIO OKPYHCAIOUWE20 MUPA (MOOEIUPOSAHUE
duszuueckux npoyeccos, 3a0a4u IKOHOMUKU)

- YMeHUe PACnO3HABAMb KOPPYRUUIO KAK COUUAIbHOE SA6IEHUE,

- OMIUYAMb ee__ 0m OpYy2ux 6U008 NPeCmynieHull,

- KpUMUYECKU _AHAIUUPOSAMb U OOBbeKMUSHO OUCHUSAMb MAMeEPUudibl, CEA3AHHbIE C
KOPDYRUUOHHBIMU S6JICHUIMU KOPPYIRYULU U OOPbOOIUL ¢ KOppynyuell,

- Npeodcmasinmb _803MONCHOCIU CHUNCEHUS. KOPPYRUUOHHOCMU 6 DA3IUYHbIX chepax dHcusHu
COBPEMEHHO20 POCCULICKO20 00uecmad.

- _pewamb 3a0a4u_HA_OAHKOECKUE Kpeoumbvl U _0eno3umbvl C UCHOIb306AHUEM NOKAZAMENbHOU U
n02apu@mu4eckol QyHKyuiL;

- pewiamb _3a0a4U_HA _ONPEOeleHUe MUHUMAIbHO20 CPOKA Kpeoumd, VOO0G1emeopsoue2o
ONpPeOeieHHbIM VCA0BUIM,

-_peuams 3a0a4u Had NPOCMble U CLONCHbLE NPOUCHMbL (U3MEHEHUE UeH, HAYUCICHUE 3aPNIAMbL,
HAI0208, NpeMull, pacnpeoenenue 010xcema cembil, OaHKOBCKUe 8KIA0bL U KPeOUmbl U m. n.).

- 0CBOUMb C VHEMOM 803PACMHbIX 0COOEHHOCmell, HADOPO8 MEPMUHOB U NOHIMULL, UCNONb3YEeMbIX
8 _OOPONCHOM _OBUNCCHULU U _CNOCODCMBYIOWUX OANbHEUUEMY YCHEUHOMY VCBOCHUI) OCHO8
0e30nacHo20 nosedeHUs. Ha 00PO2ax;

- hopmuposarue nPpaKmu4ecKux YMEeHUull neuexo008 U 600umeell nPOCmetuux mpanCcnopnHblLx
cpedcms;

- hopmuposanue ymenull npocHO3UPOSAmb C60€ N0BEOCHUES KAK VYACHMHUKA OO0PONCHO20
OBUIICCHUA,

-_pacuupenue 0owe20 kpy2030pa no npobieme He30nacio20 no6eoeHUs Ha YAuyax u 00po2ax.




I[MPEAMETHBIE PE3YJIBTATBI

K xonny o0y4enus B 10 kiacce oOydaromuiics IOJyYUT CAEAYIOLME IPEIMETHBIE PE3YIbTATHI
0 OTACNbHBIM TeMaM paboueil mporpamMmbl ydeOHOro Kypca «Anredpa u Haudana
MaTeMaTHYECKOTO aHAIN3a»:

Yucjia ¥ BBIYUCIEHHA:

CBOOOHO OMEPUPOBATH MOHATUSMU: PAIIMOHAIBHOE YMCIIO0, OECKOHEYHAS TePUOIUIECKast IpO0b,
IPOIEHTHI, WPPALMOHAIBHOE YHUCIIO, MHOXKECTBA PAIMOHANBHBIX W JCHCTBUTEIBHBIX YHCE,
MOAYJIb AEUCTBUTEIBHOIO YHACIIA;

OPUMEHSTH APOOH M TIPOLIEHTHI [T pEIIeHUs IPUKIIAIHBIX 3a1a4 U3 pa3IMYHbIX OTpaciel 3SHaHu|
Y peajbHOM KU3HU;

MPUMEHSTH NPUOIMKEHHBIE BHIYUCIICHUS, IPAaBUIIa OKPYTJICHUS, IPUKUJIKY U OIICHKY pe3yJibTaTa
BBIYMCIICHHI;

CBOOOJHO OMEPUPOBATH MOHITHEM: CTENEHB C IIeJIBIM IMOKa3aTeeM, UCIOIb30BaTh MOIXOASIIYIO
dbopMy 3amuicu OEHCTBUTENBHBIX YHMCEN JJS PElIeHHs MPAKTUYECKUX 3a]ad U MPECTaBICHUS
JAHHBIX;

CBOOOJHO OMEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYypaJIbHOM CTETEHU;

CBOOOIHO OTEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTelNeM;

CBOOOIHO ONEPUPOBATH MOHATUSAMU: JIOTAPU(PM YUCIIA, TECATUUHBIE U HATYpaJIbHbIE JOTapu(MBbI;
CBOOOIHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHTE€HC YHCIIOBOTO apIyMEHTa;
OTIEpUPOBATH MOHATUSIMU: APKCUHYC, APKKOCUHYC M apKTAHT'€HC YUCIOBOTO apryMeHTa.
YpaBHeHNs] M HEPABEHCTBA:

CBOOOJTHO OTEpUPOBATh TOHATHSIMHU: TOXKIECTBO, YpaBHEHHE, HEPAaBEHCTBO, PABHOCHIIbHBIC
YpaBHEHHS U yPaBHEHUS-CIIC/ICTBUS, PABHOCHIIbHBIC HEPABEHCTBA;

IPUMEHSATH Pa3IMYHbIE METOBI PEIICHHUS PAIIHOHAIBHBIX M APOOHO-PAIMOHATBHBIX YPAaBHEHHIA,
NPUMEHSATh METOJ] HHTEPBAJIOB JJIsl PEIICHUS] HEPABEHCTB;

CBOOOJTHO OTIEPHPOBATH TMOHATHSIMU: MHOTOWIEH OT OJHOW TIEPEMEHHOM, MHOTOWICH C IEITBIMU
ko3 unreHTaMru, KOPHM MHOTOWIEHA, NPUMEHSTH JEJICHHE MHOTOWIeHa Ha MHOTOWIEH C
ocTaTkoMm, Teopemy besy u reopemy Buera s pemenus 3anad;

CBOOOJTHO OTNEPUPOBATh MOHATUSMH: CHUCTEMa JMHEWHBIX ypaBHEHUH, MaTpHUIlA, OMpPEIeTUTENh
MaTpHIIBl 2 X 2 ¥ €r0 TEOMETPHUECKUI CMBICI, HCITOJIb30BaTh CBOMCTBA OMPENENUTeNs 2 X 2 s
BBIUUCIICHHSI €r0 3HAYEHUS, NMPHUMEHSATh ONPENCITUTENN JUIsl PEIICHHs CHUCTEMbl JIMHEWHBIX
YpaBHEHM, MOJIEIMPOBATh PeaJbHbIE CUTYallUd C IMOMOUIbIO CUCTEMBl JIMHEHHBIX ypaBHEHHI,
UCCIIEIOBaTh MOCTPOCHHbBIE MOJIENIM C MTOMOILBIO MAaTPHIl U ONpEeAeTUTeNeH, HHTePIPETUPOBATh
MOJIy4YEeHHBIN pe3yibTaT;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMH JUIsl TpeoOpa30oBaHus BRIPaKEHUI;

BBITOJIHATH NMPEOOpa30BaHUs YHMCIOBBIX BBIPAKEHHM, COAEPXKAIMX CTENEHHU C pallOHATIbHBIM
noKazareseM;

UCIIOJIb30BaTh CBOMCTBA JOrapu(pMOB AJisl MpeoOpa3oBaHUs JOrapu(pMHUUECKUX BbIpAXKEHUH;
CBOOOJTHO OIEPUPOBATH MOHATUSMH: HppalMOHAIbHBIE, MOKa3aTeIbHbIE U JorapupMUUEcKue
YpaBHEHMsI, HAXOJUTh MX PEIIECHHs] C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO00B MU OCYIIECTBIISSA
IPOBEPKY KOpHEI;

IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUECKHUE bopmyIb ISt npeodpa3oBaHus
TPUTOHOMETPHUYECKUX BBIPKEHHUIA,

CBOOOJHO OMEPUPOBATH MOHATHEM: TPUTOHOMETPHUUECKOE ypaBHEHUE, IPUMEHATH HEOOXOIMMbIE
(bopMyIIbl sl pEIIeHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX ypaBHEHUM;



MOJICJIUPOBaTh peaJIbHbIE CUTYAllMM Ha s3bIKE aJreOpbl, COCTABIATh BBIPAKEHMSI, YPaBHEHMS,
HEpaBEHCTBA IO YCJIOBHUIO 3a/1a4yM, HCCIEI0BATh IOCTPOCHHBIE MOAETH C HCIOJIB30BAaHHEM
anmnapara ajreOpsl.

DYyHKIUUHA U TPaQUKH:

CBOOOIHO ONIEPUPOBATH MOHATUSAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusI (YHKITMH, B3aUMHO OOpaTHbBIE
byHKUINT, KOMITO3UIHS GYHKIUH, TpapuK (PYHKIIMHU, BBIIOIHATE SJIEMEHTApPHBIE IPe00pa30BaHuUs
rpaduKoB QYHKIHI;

CBOOOJTHO OTMEPUPOBATH MOHATUSAMHU: OOJNACTH ONpPECICHHUS] 1 MHOXKECTBO 3HauUCHHH (DYyHKIUH,
HYIHM (QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OTIEPHPOBATH MOHATHAMM: YETHBIE U HEUETHBIC (DYHKINH, IEPHOANYECKIE (DYHKIIUH,
IPOMEXYTKM MOHOTOHHOCTH (YHKIIMH, MAaKCHMyMbl U MHUHMMYMBbI (YHKIMH, HauOoibllee U
HalMEHblIIee 3HaYeHUe (PYHKIMHU Ha IIPOMEXKYTKE;

CBOOOTHO ONIEPUPOBATh NOHATUAMM: CTEIIEHHAs: PYHKIUS C HATYpaJbHBIM U LIE€JIBIM [TOKa3aTesIeM,
rpaduK CTENEHHON (PYHKIIMH C HATYypaJIbHBIM U LIEJIBIM [T0Ka3aTesieM, Tpaduk KOpHS n-0i CTeneHu
Kak (PyHKIIMHU OOpaTHOMN CTENEHH C HAaTypalbHbIM [TOKa3aTeleM;

OIEpUPOBAThH MOHATUAMU: JIMHEHHAsA, KBaJpaTUyHas U ApoOHO-IMHEHHast (YHKIMHU, BBIIOIHSITh
3JIEMEHTApPHOE MCCIEeI0OBAaHNE U TIOCTPOEHHUE UX IPaUKOB;

CBOOOJIHO OIIEPUPOBATh MOHATUAMU: ITOKa3aTeNIbHAas U JiorapudmMuueckas GyHKLINHU, UX CBOMCTBA
U rpaduKu, UCTIONIB30BaTh UX IpadUKU 1JIs PELICHUs] YpaBHEHU;

CBOOOJHO  ONEpPUPOBATH TMOHATHSMU: TPUTOHOMETPUYECKAs OKPYKHOCTb, OIpeeICHHUE
TPUTOHOMETPUUYECKUX (YHKLUH YHUCIOBOIO apryMEHTa;

UCIOJIb30BaTh rpadMKu GYHKUMN U UCCIIEOBAHUS MIPOLECCOB U 3aBUCUMOCTEN MPH PELICHUU
3a/a49 U3 APYruX y4yeOHBIX MPEIMETOB U PEATbHOM KHU3HH, BBIPAXKATh (OPMYJIaMU 3aBUCUMOCTH
MEX/y BEIMYHHAMU;

Havana maTemaTHueckoro anaumsa:

CBOOOJTHO ONEpUPOBATh TOHATHAMHU: apuPMeTHYecCKass W TEeOMETPHUYEcKass Mporpeccus,
OeckOHEYHO yObIBaroIlasi reOMeTpruecKas Mporpeccusi, TMHEHHbIA U SKCIIOHEHIIMABHBIN POCT,
(dopMyIa CIOXHBIX MPOIIEHTOB, UMETh MIPEJICTaBIICHHE O KOHCTAHTE,

UCTIOJIB30BaTh MPOTPECCHH JUTS PEIICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO  ONEpPHpPOBATH  TMOHSATHUSIMH: MOCJIEIOBATEIBHOCTb, CrocoOBl  3aJaHus
MI0CJIEIOBATEIFHOCTEH, MOHOTOHHBIE ¥ OTPAaHHYESHHBIE TTOCIIEA0BATEIEHOCTH, IIOHMMATh OCHOBEI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CcBOOOJTHO ONIEpUPOBATh MOHATHAMM: HEMIPEPBIBHBIE (PYHKIIUH, TOUKH pa3pbiBa rpaduka QyHKINH,
aCUMIITOTHI rpaduka GyHKINY;

CBOOOJTHO ONEpUpPOBaTh MOHATHEM: (DYHKIUS, HETIpephIBHAs Ha OTpe3Ke, MPUMEHATh CBOMCTBA
HENpepbIBHBIX (DYHKIMNA JJIs pelIeHus 3a/1a4;

CBOOOJTHO ONEpUPOBATh MOHATUAMU: MEpBas U BTOpasi MPOU3BOJHBIE (DYHKIMH, KacaTedbHas K
rpaduxy GyHKINU;

BBIYUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO M KOMIIO3UILIMY JBYX (YHKIIMUH, 3HATh
MPOM3BOJIHBIE DJIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh T€OMETPUYECKUI U (PU3UUECKUI CMBICI POU3BOJHOM JUIsl peLlIeHHs 3a/1ay.
MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpallUU HaJl MHOKECTBAMH;

UCTIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JJisl ONHCAHHs PEaTbHBIX IPOIECCOB H
SBJICHUH, IIPU PEIICHUM 33]a4 U3 APYIHX y4eOHBIX IPEIMETOB;

CBOOOJIHO OIEpUPOBATh MOHATUSAMU: ONpPEAEICHUE, TEOPEMa, YpaBHEHHE-CIEICTBHE, CBONCTBO
MaTEeMaTHYeCKOro 00bEeKTa, JOKa3aTelNbCTBO, PABHOCUIIbHBIE YPABHEHUS U HEPABEHCTBA.



K xonny o0yuenusi B 11 kjacce o0yJaronuiics MoxyquT CICAYIONNE TPEAMETHBIC PE3YIbTaTh
0 OTACNbHBIM TeMaM paboueil mporpamMmbl y4eOHOro Kypca «Anrebpa M Hauana
MaTEMaTHUYECKOI0 aHaJIu3a:

Yuciia 1 BHIYMCIICHUSA:

CBOOOJTHO OTIEPHPOBATH MOHATHAMH: HATYPaJbHOE M LIEJI0E€ YUCIIO, MHOXKECTBA HATYPaJIbHBIX U
LEJIbIX YHCEN, UCIOIb30BaTh NMpHu3Haku aenumocTtd nenbix uucen, HOJ u HOK narypanbHbIX
quces IS peLIeHUs 3a4a4, IPUMEHATh aAropuT™ EBknnna;

CBOOOJHO OIEPHUPOBATH MOHITHEM OCTAaTKa IO MOJYJIIO, 3alMChIBaTh HATypaJbHBIE YWCIA B
Pa3IMYHbIX NO3UIIMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOJTHO OINEPUPOBATH MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEII,
NPEJCTaBIATh KOMIUIEKCHBIE YHCIAa B aireOpanyeckodl W TPUTOHOMETPUYECKOH (opme,
BBITMOJIHATH apu(MeTHUYECKIe ONepallii ¢ HUIMH U U300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.
YpaBHeHNs] M HEPABEHCTBA:

CBOOOJHO OMNEpPHPOBATh MOHATHAMH: HppPAalMOHAIIBHBIE, MOKAa3aTeNbHbIE U JIOrapupMUUYECKUE
HEPaBEHCTBA, HAXOJUTh UX PEIICHUS C TIOMOIIbIO PABHOCHIBHBIX IIEPEXOI0B;

OCYIIECTBIISITH OTOOP KOPHEW MPU PEIICHUU TPUTOHOMETPUYECKOTO YPaBHEHNUS,

CBOOOAHO  ONEpUPOBATH  IOHATUEM  TPUTOHOMETPUUYECKOE  HEPAaBEHCTBO, MPUMEHATH
HeoO0XoauMbIe (HOPMYIIBI IJIS1 PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;
CBOOOJHO OMEpUPOBATH MOHATHSIMH: CHCTEMa W COBOKYIHOCTb YpPaBHEHHH M HEpPaBEHCTB,
PaBHOCUJIbHBIE CUCTEMBI U CUCTEMBbI-CJIE/ICTBHS, HAXOJIUTh PELIECHUS CUCTEMbI 1 COBOKYITHOCTEM
paloHalIbHBIX, HMpPPAIOHATBHBIX, IIOKA3aTENbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemarh  palMOHalbHbIE, HPPALMOHAIbHBIE,  IOKa3aTelbHbIE, JIOTAapU(PMHUUECKHE U
TPUTOHOMETPUYECKHUE YPAaBHEHUSI U HEPABEHCTBA, COZEpKalllie MOYJIM U TapaMeTphl;
IPUMEHSTh rpapUueckue METOAbl JJI pelIeHHs YpaBHEHHWH M HEPaBEHCTB, a TAKXKeE 3a4ay C
napaMmeTpamy;

MOJIEJIMPOBaTh PEaJbHBbIE CUTYallUH HA SI3bIKE alreOphl, COCTABIATH BBIPAKEHUS, ypaBHEHUS,
HEPAaBEHCTBA M MX CHCTEMBbI IO YCJIOBHIO 3aJjaud, HCCIIEI0BaThb IMOCTPOECHHBIE MOJENH C
MCIIOJIb30BAaHUEM ammapaTa anreOpbl, HHTEpIPETUPOBATD MOJIYYEHHBIN pe3ybTar.

DYyHKIUUHA U TPaPUKH:

CTPOUTH TpaPUKK KOMIO3UIIUU (PYHKITUN C TIOMOIIBIO DJIEMEHTAPHOTO MCCIIEOBAHUS U CBOMCTB
KOMIIO3UINH JIBYX (DYHKIIM;

CTPOUTH TeoMeTpHuueckre 00pa3bl ypaBHEHUH 1 HEPABEHCTB HAa KOOPIUHATHOM MIOCKOCTH;
CBOOOJTHO ONEPUPOBATH MOHATHAMMU: T'paUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

NPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIEIOBAHUS PEATBbHBIX IPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJImu3a:

UCTIOJIb30BaTh MPOU3BOIHYIO ISl UCCIIEIOBAHUS (PYHKIIMU HA MOHOTOHHOCTD U SKCTPEMYMBI;
HaXOJUTh HauOoJIblIIee U HAaUMEHbIIIee 3HaUeHHs (PYHKIIMHM HENPEepHIBHON Ha OTPE3KE;
MCIIOJIb30BaTh MPOU3BOJHYIO /Uil HAXOXACHMUS HAWIY4lIEro PEUIEHHWs B MPHUKIAIHBIX, B TOM
qHCIIe COLIMAIbHO-3KOHOMHYECKHX, 3a/1a4ax, sl ONPEENIEHUsI CKOPOCTH M YCKOPEHUS ITpolLiecca,
3aJJaHHOTO (OPMYJION MM TrpaduKOM;

CBOOOJTHO OIEPUPOBATH TMOHATUAMU: IEepPBOOOpa3Hasi, OINpeNeJEHHBIH MHTErpal, HaXOAUTh
NepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan mno ¢opmyne Hprorona-
JleliOnuma;

HAXOJUTh IJIOIIAAN MIOCKUX (GUTYp U 00BEMBI TENT ¢ TOMOIIBIO UHTETpaa;

MMETh MPEJICTAaBICHUE O MAaTeMATHYECKOM MOJEIMPOBAHUM HaA IPUMEpPE COCTaBJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;



pe€uiaTte MPUKIAAHBIC 3aJadd, B TOM YHCIC COHOHUAJIBbHO-3KOHOMHYECKOIO H (1)1/[31/1‘1601(01"0
XapakTepa, CpCACTBAMA MATCMATUYCCKOT'O aHaJIn3a.



4 TEMATUYECKOE INTAHUPOBAHMUE 10 KJIACC

KoanuecTBo 4acoB

JononuurensHas nHbopManus

Ne  HammeHoBaHHe pa3jiesioB U Kontpo - DJiIeKTpOHHbIE (HU(POBHIE)
n/m  TeM MPOrpaMMbl Bcero JIbHBIE paKtu oOpa3oBaTe/ibHbIE pecypchbl
yeckue
a0o
paboTH! padoThI
MHOX€ECTBO 1€HCTBUTEIIBHBIX Pewenue 3a0au. [Ipogunaxmura
ancen.Muorotnenst. Panmona https://resh.edu.ru/subject/51/10/ fﬂ %egi’;"ib’;’bﬁf e
1 JIbHBIC YPABHEHHS H 24 1 16,5  https:/mathb-ege.sdamgia.ru/ P Y, crop ’
HepaBeHcTBa. CHUcTeMBI PACCIOARUA.
JIMHEWHBIX YPABHEHUHN
OyHKIMH U TpadUKHU. https://resh.edu.ru/subject/51/10/ Haxoorcoenue npotioennozo nymu,
2 Crenennas GyHKIus ¢ 12 1 5,5 https://mathb-ege.sdamgia.ru/ UCNOTb3YA 2PAPUK.
L[eJIBIM TIOKa3aTesieM
Apubdmernieckuii KopeHb Pacuem munumansnvix cpokog
N-0ii CTEMEHMH. https://resh.edu.ru/subject/51/10/ Kpeouma, y00oe1emseopaowux mem

3 VppanmonansHee 15 1 7 https://mathb-ege.sdamgia.ru/ UYL UHBIM YCLOBUSIM.

ypaBHEHUS
. Pewenue 3a0au
https://resh.edu.ru/subject/51/10/

4 [Moka3aTenbHas GYHKIHS. 10 1 45 htth'/ Jmathb-eqe.sda nlq siaru/ AHMUKOPPYNYUOHHO20
ITokasaTenbHbIE YpaBHEHUS : : : codeporcanus.
Jlorapudmuueckas Tooosou npoyenm, unrsayuu.
byHKIHS. https://resh.edu.ru/subject/51/10/

5 18 1 8,5 i
Jlorapudpmuueckue https://mathb-ege.sdamgia.ru/
ypaBHEHUS

6 TPHUrOHOMETPHYECKHE - . Lo | httpsi/resh.edu.ru/subject/51/10/ THpogunaxmuxa JJITT.
BBIPAKECHHS U YPaBHEHUS ’ https://mathb-ege.sdamgia.ru/

. TocnenoBaTe bHOCTH 1 10 ! as https://resh.edu.ru/subject/51/10/ Ipogpunaxmuxa JJATT.

HpOrpecCHH

https://mathb-ege.sdamgia.ru/
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HenpepbiBHbIE QYHKITUH.

https://resh.edu.ru/subject/51/10/

Ipogunaxmuxa JJJITT.

[TpousBoxHas 20 L %> https://mathb-ege.sdamgia.ru/
IToBTOpenue, 0600menue, 5 5 Ls https://resh.edu.ru/subject/51/10/ lpopuraxmuxa JJITT.
CHCTEMAaTH3aIusI 3HAaHUHU ’ https://mathb-ege.sdamgia.ru/
OBIIEE KOJIMYECTBO HACOB
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TEMATHUYECKOE IINIAHUPOBAHHUE 11 KJIACC

KoanuyecTBO 4acoB JlonoaHuTebHAS
Ne HaumeHoBaHue pa3iesioB U TeM Koutpoan IpakTu JuaexkTpoHHbIe (HU(pPOBbHIE) uHopmanus
n/n NmporpaMmmbl Bceero HbBIE yecKHue OﬁpaSOBaTe.}IbHLIe PECYpPChI
padoThI padoThI
https://resh.edu.ru/subject/51/11/htt | Pewenue 3aoau
1 HccnenoBanue GyHKIMIA ¢ 29 1 10,5 ps://mathb-ege.sdamgia.ru/ AHMUKOPPYNYUOHHO20
MTOMOIIIBIO TTPOU3BOHON COOEPIHCAHUSL.
IIpumepol pynkyuoHanbHbIxX
https://resh.edu.ru/subject/51/11/ 3A6UCUMOCIIET] 8 PEATbHbIX
2 [TepBooOpazHas 1 UHTETPAT 12 1 5,5 npoyeccax u a6nenusx,
CBA3AHHBIX C KOPPYNYUell.
Pewenue 3a0au
I'paduKi TPHrOHOMETPHECKHX https://resh.edu.ru/subject/51/11/  anmuxoppynyuonHo2o
. ppyny
3 ¢byskuil. TpuroHomerpuyeckue 14 1 6,5 codeporcarus. Banxosckue
HEPaBCHCTBA exnaovl. Unpnayus.
MppanvoransHsie, https://resh.edu.ru/subject/s1/11/ ~ Pewenue sadau no
4 IOKa3aTeJIbHbIE U 24 1 11.5 npoghunaxmuxe JJJ{TT.
norapudMUYecKre HEPaBEHCTBA
https://resh.edu.ru/subject/51/11/ Buviuucnenue npouidennozo nymu,
5 KowmmiekcHble uncia 10 1 4,5 ckopocmu, yckopeniie mend.
_ . Pewenue 3a0au
https://resh.edu.ru/subject/51/11/
6 HarypanbHble u niensle yucia 10 1 4,5 AHMUKOPPYNYUOHHO20

CO0epIHCAHUSI.
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Cucrembl palluoOHaIbHBIX,

Pewenue 3a0au no

MPPALMOHATBHBIX 1o . o https://resh.edu.ru/subject/51/11/ npocpunaxmuxe JJITT.

IOKa3aTeNILHBIX U ’

Jorapu(MUIECKUX YpaBHECHUM
https://resh.edu.ru/subject/51/11/ Pewenue 3aoau no

3ajaun ¢ mapameTpamu 16 1 7,5 npogunaxmuxe JUITT.
https://resh.edu.ru/subject/51/11/

[ToBTOpeHue, 06001IEHNE, 16 5 ;

cucTeMaTu3anusd 3HaHUU
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