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HOACHUTEJIBHAA 3AIINCKA

VYuebHblil Kypc «Anrebpa M Hadaja MaTeMaTHUECKOTO aHaju3a» SBJSIETCS OJHUM M3 Hambojee
3HaYMMBIX B MPOrpaMMe CpeJHEro o0Iero o0pa3oBaHus, MOCKOJIBKY, C OJHOM CTOPOHBI, OH 00ECIIeYUBaCT
MHCTPYMEHTANbHYIO 0a3y s U3YyYeHHs BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C JAPYrOd CTOPOHBHI,
(bopmupyeT Joruyeckoe U abCTPaKTHOE MBIIICHHE 00yJalOMIMXCs Ha YPOBHE, HEOOXOIMMOM JJIsi OCBOCHHS
nHpOpMATUKH, OOIIECTBO3HAHUS, HCTOPHUHM, CIOBECHOCTH W JPYrUX IUCHUIUIMH. B pamkax HgaHHOTO
y4eOHOTO Kypca OOydYaromIuecs OBIIAJCBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
(hopMyIUpyeT CBOM IOCTIKEHUS B MaTeMaTHIECKOH (popme.

VY4eOHbIil Kypc anreOpbl U HaYall MaTEMAaTUYECKOTO aHAIM3a 3aKJIAJBIBAET OCHOBY Uil YCIIEUITHOTO
OBJIQZICHUS 3aKOHAMH (DU3UKU, XUMHUHU, OMOJIOTUH, TOHUMAHKsI OCHOBHBIX TEHCHIIUI Pa3BUTHS SKOHOMUKH
U OOIIECTBEHHON XHM3HH, IO3BOJIIET OPHEHTHPOBATHCS B COBPEMEHHBIX HHU(POBBIX W KOMIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOJB30BaTh MX JUIS JTAJbHEHIIEro 0Opa3oBaHus U B IOBCEAHEBHOM XU3HU. B TO
e BpeMsi OBJIa/IeHUe aOCTPAKTHBIMU ¥ JIOTHYECKU CTPOTUMH KOHCTPYKIHSAMHU alnreOpbl 1 MaTEMaTHYECKOTO
aHamM3a pa3BUBAaET YMEHHE HAXOIHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH, JIOKa3bIBATh
VIBEP)KIICHHsI C TOMOIIBI0 HWHAYKIMM U PAaCcCyXJaTh JIAYKTHBHO, HWCIOIB30BaTh O0000IIEHHE U
KOHKPETHU3AINIO, a0CTparnpoBaHue U aHAJIOTHIO, POPMHUPYET KPEaTHBHOE M KPUTHUECKOE MBIIIJICHHUE.

B xozxe u3yudenus yueOHOro Kypca «AnreOpa M Hayaja MaTeMaTHUYECKOTO aHaiM3a» OOydaroliuecs
MOJTy9ar0T HOBBIA OTIBIT PEIICHUS] MPUKIAIHBIX 3a/1a4, CaMOCTOSITEIBHOTO TIOCTPOCHUS MATeMaTHUECKUX
MoOJielield peabHBIX CHUTYallud, WHTEPIpETalliy TIOJYYSHHBIX pEIIeHUH, 3HAKOMSTCS C MpUMepaMu
MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE M MUCKYCCTBE, C BBIJAOIIUMHUCS MaTeMaTHUECKUMH
OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHbI Kypc 00magaeT 3HAaYUTETFHBIM BOCITUTATEFHBIM MTOTEHITHAIOM, KOTOPBIN peann3yercs Kak
yepe3 yueOHBIM MaTepHall, CIoCOOCTBYIOMMK (OPMHPOBAHUIO HAYYHOTO MHMPOBO33PEHHUS, TaK M 4Yepe3
cieuuKy y4eOHOW JeATEeTbHOCTH, TpeOyromed NpOJODKUTENBHOW KOHICHTPAIlMM BHHUMAaHWA,
CaMOCTOSITEIEHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 ITOJIyYEHHBIH pe3yIbTar.

B ocnoBe wMmeromukm oOydeHuss anreOpe ¥ HadalaM MaTEMAaTHYeCKOTO aHalInM3a JISKUT
NeATeTbHOCTHBIA NPHHIUI 00y4YeHUs.

B crpykrype yueOHOTO Kypca «Anrebpa M Hadajga MaTeMaTHYeCKOrO AaHAIN3a» BBIACICHBI
CIIeIyIOIINEe COJep)KaTeIbHO-METOqUYeCKne JMHUN: «Yuncna M BelUUCICHHUD», «DPyHKIMHM U Tpadukmy,
«YpaBHEeHUS W HepaBeHCTBa», «Hawama maremarmueckoro anammsza», «MHOKeCTBa M JOTHKa». Bce
OCHOBHBIE COJICP)KATEIBHO-METOANYECKUE JIMHUM M3Y4YaroTCS Ha MPOTSHKEHHWH ABYX JeT OOydeHus Ha
YPOBHE CpeaHero oOmero o0pa3oBaHUs, €CTECTBEHHO MOMOJHSASA APYr JIpyra M IOCTEHNEHHO HaCHIIasCh
HOBBIMU T€MaMH U pazjenamu. JlaHHbIi y4eOHbI Kypc SBISETCS MHTETPATUBHBIM, ITOCKOJIBKY OOBEANHSIET
B cebe coJepikaHHe HECKOJBKMX MaTeMaTHYeCKUX AWCIMIUIMH, TaKUX KakK anredpa, TPUTOHOMETpHS,
MaTeMaTU4YecKUil aHajau3, TEOpHsS MHOXECTB, MaTeMaTHuyecKas Joruka W japyrue. Ilo mepe Toro kak
oOydaromuecst OBJIaZEBAIOT BcE OoJjiee MIMPOKUM MaTeMaTHYECKUM almaparoM, y HHX IOCIEI0BATEIbHO
(dopMHpYeTCsI M COBEPLICHCTBYETCS YMEHHE CTPOMTh MAaTEeMaTHUECKYI0 MOJENb pPEaJbHOW CHUTYyalluH,
NPUMEHATh 3HAHWS, TIOJyYCHHBIE NPU HW3YyYEHUH YUEOHOro Kypca, Ui PELICHUS CaMOCTOSTEIBHO
copMyIHpPOBaHHOI MaTEeMaTHYECKOM 3aJa4H, a 3aTeM UHTEPIPETHPOBAThH CBOW OTBET.

ConepkatenbHO-MeTOqMYeCKast TMHUA «HYucina u BBIYMCICHHUS» 3aBepuIaeT (GopMHpOBaHHE HABBIKOB
UCIIOJIb30BAHUS JICHCTBUTENIFHBIX YHCEN, KOTOpOEe OBIO HayaTo Ha YpPOBHE OCHOBHOTO OOMIEro
oOpa3zoBanus. Ha ypoBHe cpenHero obmiero o06pa3zoBaHMs 0co00€ BHMMaHHE yesseTcs: (GOpMHUPOBAHUIO
HaBBIKOB PAIlMOHAJIBHBIX BBIYMCICHHUH, BKIIIOYAIOIIUX B ceOs MCIOJIB30BAaHME PA3IMUYHBIX (OPM 3amUCH
quciaa, YMEHUE JenaThb NPUKUIKY, BBIMOJHATh HPUOIMKEHHBIE BBIUYMCIEHUS, OLCHMBATh YHCIOBbIE
BbIpaXKEHUs, paboTaTh € MaTeMaTHMYECKUMHM KOHCTAaHTaMM. 3HAKOMble OOYYalOLUIMMCS MHOXECTBa
HaTypalbHbIX, LEJbIX, PALUOHAIBHBIX U ACHCTBUTEIbHBIX YUCE JOMOIHIIOTCS MHOKECTBOM KOMILIEKCHBIX
yucen. B kaxaoM M3 3TMX MHOXECTB pacCMaTpUBAIOTCSl CBOMCTBEHHBIE eMy crenuduyeckue 3ajauu U
olepaluu: JeJIeHHe Halello, ONepUpoBaHME OCTaTKaMHM Ha MHOKECTBE ILIEJIBIX 4YHucell, 0coOble CBOMCTBa
palMoOHANBHBIX W HMPPALMOHAIBHBIX YHCEN, apU(pMETHUYECKHE OIEepaluHd, a TaKKe H3BJICUCHHUE KOPHS
HaTypaJbHOM CTENEHM HAa MHOKECTBE KOMIUIEKCHBIX 4Hcen. biaromaps mocienoBaTeIbHOMY PaclIUpEHUIO
Kpyra HMCIOJIb3YeMbIX YUCENl U 3HAKOMCTBY C BO3MOKHOCTSMHU UX NPUMEHEHHs JJIS PEeLICHUs pa3IuYHbIX



3a1a4d (GopMHUpyeTCs MPECTABICHHE O SMHCTBE MATEMAaTHKU KaK HAyKH M €€ pOJId B MOCTPOECHUH MOJETIeH
pEATbHOTO MUPA, IHPOKO MUCIOJIB3YIOTCS 00001eHNEe i KOHKPETU3AIIHSI.

JIuaus «YpaBHEHUS U HEPABEHCTBA» pEAIU3yeTCs Ha IMPOTSIKEHUH BCEro OOYy4YEeHMsI Ha YpPOBHE
cpeaHero oOmero oOpa3oBaHMs, MOCKOJIBKY B KaXIOM pasnene lIporpamMMel MpeayCMOTPEHO pelieHHe
COOTBETCTBYIOIIMX 3a7ad. B pesymprare oOydaromiuecs OBJIAACBAIOT PA3IUYHBIMH METOJAMH pEIICHUS
palMOHANBHBIX, HMPPALUOHATBHBIX, I[OKA3aTENbHBIX, JIOTAPUPMHUUECKUX H  TPUTOHOMETPUUECKUX
YpaBHEHUM, HEPABEHCTB M CUCTEM, a TaKXKe 3ajay, CoJiepKalux napaMerpsl. [losryueHHbIe yMEHUSI IIUPOKO
WCTIOJIB3YIOTCS TIPH UCCIIEAOBAaHUH (DYHKIUK C IOMOIIBIO MPOU3BOAHOM, IPU PEIICHUH MPHUKIATHBIX 33129
M 3a]]a4 Ha HaXOXJICHUE HAHOOJBIINX U HAUMEHBIINX 3HAYeHUH QyHKIUH. JlaHHAs comepKaTenbHas JTUHHS
BKJIIOYAaeT B cebs Takke (popMuUpoBaHME YMEHHMH BBITIOJIHATH pacdéTsl 1mo (opmyrnam, mpeoOpazoBaHHS
paMOHATBHBIX, HPPAIIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHH, a TAKXKE BBIPAKCHHMN, COIECPIKALIIX
CTereH! W Jorapudmel. braromaps n3ydeHHro anreOpanmyecKoro marepuaia MPOUCXOAUT IajibHeuiiee
pa3BUTHE AITOPHUTMHUYECKOTO H aOCTPAaKTHOTO MBIIIICHUS OOyJarommxcs, (HopMHUPYIOTCS HAaBBIKK
JIEeTyKTUBHBIX PAaCcCYyXACHUH, pabOThI C CHMBOJBHBIMH (hOpMaMH, TPEICTABICHUS 3aKOHOMEPHOCTEH H
3aBUCHUMOCTEH B BMJIE€ PaBEHCTB M HepaBeHCTB. AnreOpa mnpemiaraeT 3(p(eKTHBHbIE MHCTPYMEHTHI IS
pelIeHus MPaKTHYECKUX U €CTECTBEHHO-HAYYHBIX 3a]1ad, HarJsIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
sI3bIKa HAYKH.

CopepxarenbHo-MeToauueckas JUHUS «DYHKIMM U TpaUKH» TECHO MEPerieTaeTcsl ¢ JPYruMHU
JUHUSAMHU Y4eOHOTO Kypca, IOCKOJbKY B KaKOM-TO CMBICIE 3a/aéT TOCIeI0BATEIbHOCTh H3yYCHHS
Martepuana. M3ydyeHue creneHHoH, Mmoka3aTenbHOU, JIOrapu(pMUIECKOH M TPUTOHOMETPUYECKUX (PYHKIIMM,
UX CBOWCTB W rpa)MKOB, MCIIOIB30BaHUE (PYHKIUH U PEeUICHHs 3a7ad U3 IPYTuX Y4eOHBIX MPEAMETOB H
peaIbHOM JKM3HU TECHO CBS3aHO KaK C MaTeMaTHYeCKUM aHaJIM30M, TaK M C pPEUICHHEM ypaBHEHUH U
HepaBeHCTB. [Ipu sTom OGosbllioe BHUMaHHE yrensercs (pOPMHUPOBAHUIO YMEHUS BbIpaxaTbh (opMmyaamMu
3aBHCUMOCTH MEXKIY Pa3IMYHBIMU BEIIMYMHAMHU, UCCIIETOBATH IMOJyYCHHBIE (PYHKITH, CTPOUTH UX TPaQHKH.
Marepuan 3Toil coaep>KaTeIbHON JIMHUM HAlleJICH Ha pa3BUTHE YMEHUW M HAaBBIKOB, MO3BOJIIONIUX
BBIpa)KaTh 3aBHCHMOCTH MEXIy BEIMYMHAMHM B Ppa3In4yHON (opme: aHATUTHUECKOH, Tpaduveckod u
cinoBecHoil. Ero wu3ydeHue cmocoOCTBYeT pPa3BUTHUIO AJITOPUTMHUYECKOTO MBILIUICHUS, CIIOCOOHOCTH K
0000IICHIIO U KOHKPETU3AIUH, HCTIOJIH30BAHUIO aHAIOTHH.

CopepxarenpHas auHUS «Hadana maremMaTnyeckoro aHajiv3a» MO3BOJIIET CYHIECTBEHHO PacIIUPHUThH
Kpyr Kak MaTeMaTHYeCKHX, TaK W MPUKIAJAHBIX 3a/ad, JOCTYMHBIX OOydalolMMCs, TaK Kak Yy HHUX
MOSIBJISIETCSI  BO3BMOXKHOCTh CTPOUTH TIpaUKH CIHOXKHBIX (YHKUUN, ONpEeAeNsiTh HX HauOoJIbLINE WU
HAaUMEHBIINE 3HAYCHMS], BBIYUCIATH IUIOMAAU GUTYp U OOBEMBI TeJd, HAXOAUTh CKOPOCTU U YCKOPEHHUS
npoueccoB. JlanHas coaeprkaTesbHas TUHUS OTKPHIBAET HOBBIE BOBMOKHOCTH MOCTPOEHUSI MaTeMaTUYECKUX
MoJieNiel peaibHBIX CUTYallMid, MO3BOJISIET HAXOIUTh HAWJydlllee pelleHHE B MPHUKIAIHBIX, B TOM 4YHCIIE
COLIMANIFHO-9KOHOMHMYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH MaTeMaTHYECKOTO aHaiu3a CIOCOOCTBYET
pa3BUTHUIO a0CTPAKTHOTO, (OPMATbHO-IOIMUECKOTO U KPEaTUBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHM
pacrno3HaBaTh MPOSBJICHUS 3aKOHOB MaTeMaTUKU B HayKe, TEXHHKE M UcKyccTBe. OOyyaroniyecs y3HatT O
BBIJAIOIINUXCS PE3YNIbTaTaX, MOTYYEHHBIX B X0/ pa3BUTH MaTeMaTUKU KaK HayKH, U 00 UX aBTOpax.

CogepxatenpHO-MeTOAMYECKasl JTUHUS «MHOXECTBa U JIOTUKA» BKJIIOYAET B ceOsl 3JIEMEHTHI TEOPUU
MHO>KECTB M MaTEeMaTHUYeCKOH JOTUKU. TeopeTHKO-MHOXKECTBEHHbIE MPEACTABICHUS MPOHU3BIBAIOT BEChH
KypC IIKOJIBHOW MaTEeMaTHKHU U IpeyIaraloT Haubojee YHUBEPCaIbHBIN SI3bIK, 00bEIMHSIIOMINN BCE Pa3Aebl
MaTeMaTHKHU U €€ MPIIOKEHUN, OHU CBA3BIBAIOT Pa3HbIe MaTeMaTHYECKUE JUCIHUILTUHBI U UX MIPUIIOKEHUS B
enuHoe 1enoe. [losTomy BaxkHO JaTh BO3MOKHOCTh 00yJaromeMycsi HIOHUMaTh TEOPETUKO -MHOKECTBEHHBII
A3BIK COBPEMEHHOM MaTeMaTHKH M MCIIOJB30BaTh €ro Ul BBIPAXKEHUS CBOMX MbICieH. [IpyruM BaKHBIM
IPU3HAKOM MAaTEeMaTUKU KaK HayKd CJeayeT IMpHU3HaTh CBOMCTBEHHYIO €M CTpOroctb OOOCHOBaHHMH M
ClIeJIOBaHUE ONPENCNEHHBIM IpaBUJaM IOCTPOEHHUS JI0OKa3aTeNbCTB. 3HAKOMCTBO C 3JEMEHTaMH
MaTeMaTH4YeCKOH JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIJICHUS 00Yy4YaroINXCsl, O3BOJSET UM
CTPOMTh CBOU DACCYXJEHHs Ha OCHOBE JIOTHUECKUX NpaBUi, (POPMUPYET HABBIKM KPUTHYECKOTO
MBIIILICHUS.

B yuebHOM Kypce «AnreOpa M Hayajla MaTeMaTHYECKOTO aHAJIN3a» IPHUCYTCTBYIOT OCHOBBI
MaTeMaTH4YeCKOTO MOJICIMPOBAHUS, KOTOpbIE IPU3BAHBI CIOCOOCTBOBATH (DOPMUPOBAHMIO HABBIKOB
MOCTPOEHMSI MOJIETICH pealbHBIX CUTYallui, UCCIIEOBAaHUS 3TUX MOJIENCH C MOMOIIbIO anmnapara anreopsl 1
MaTeMaTH4YeCKOTO aHaJIM3a, HWHTEPHpEeTallMM IOJy4YeHHbIX pe3yabTaToB. Takue 3a/laHusl BIUIETEHbI B
KaX/Iblil U3 pa3/ienoB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepHual y4eOHOTO Kypca IIUPOKO UCHOJIB3YeTCs JUIs



pelIeHNs MPUKIAAHBIX 3anad. [Ipu penieHnn peaybHBIX MPAKTUYECKUX 3a7a4 0Oydaromuecs: pa3BUBAIOT
HaOJI01aTeIbHOCTh, YMEHHUE HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOJIB30BaTh AHAJIOTHIO,
0000aTh W KOHKPETU3UPOBATh MpoOsieMy. JlesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHUS
NPUKIAJHBIX 33/1a4 OpraHU3yeTcs B Mpollecce M3Y4eHHUs BCeX TeM y4eOHOro Kypca «Anrebpa W Hadana
MaTEeMaTHYEeCKOTO aHATH3ay.

Ha usyuenne yueOHOTO Kypca «Anredpa n Hayajna MaTeMaTHYECKOTO aHAJIN3a» OTBOJIUTCA 272 yaca:
B 10 xmacce — 136 yacos (4 yaca B Hezento), B 11 kiacce — 136 yacoB (4 yaca B HEZIETIO).

COJEPKAHUE OBYYEHUA
10 KJIACC

Ymucna v BbIYUCICHUS

Pammonanbupie  unciaa. OOBIKHOBEHHBIE M JECATHYHBIE JpOOW, TPOLEHTHI, OECKOHEYHBIC
nepuoauueckue 1poou. [lpumenenue npoOeil 1 MPOLEHTOB AJIsl PEIIEHUs MPUKIAIHBIX 3aau U3 Pa3IN4HbIX
OTpaciiell 3HAaHUM U peabHOM KU3HMU.

JleiicTBuTenpHble yncia. PaloHanbHble U UppalMoOHalIbHbIE YUCIa. ApU(PMETHUECKUE ONEpalyu C
JNEHUCTBUTENFHBIMU 4YHCTIaMUd. MOJIyab JACMCTBUTENBHOTO YHMCIA M ero cBoiicTBa. [IpubmmkEHHBIC
BBIYMCIICHUS, IPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJbTaTa BIUYMCICHUN.

Crenenp ¢ nenbiM mnokasareneM. bunom Herorona. Mcrnonb3oBanue moaxonsieil Gpopmbl 3amucu
NEeMUCTBUTENBHBIX YUCEN ISl pelIeHUsI MPAKTUYECKHUX 3aad U MPECTABICHUS JaHHbBIX.

Apudmernueckuil KOpeHb HATypaJIIbHON CTETNIEHU U €r0 CBOMCTBA.

CreneHsp ¢ pallMOHATBHBIM [TOKa3aTeIeM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM MTOKa3aTeNeM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTHIHbIC U HATypaITbHBIC JIOTApU(PMBI.

CuHyc, KOCHHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U apKTaHT€HC
YHUCJIOBOTO APTyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHBbIE NpeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHUs. PaBHOcCHIbHBIE
YPaBHEHHUs U ypaBHEHUA-CIEACTBUA. HepaBeHCTBO, pellicHHe HEPABEHCTBA.

OCHOBHBIE METOZBI pEIIEHUS LENbIX U JApPOOHO-PALMOHANBHBIX YPAaBHEHUM M HEPaBEHCTB.
MHorouneHsl 0T OJHOM NepeMeHHOU. JleneHne MHOrowieHa Ha MHOTOWIEH ¢ ocTtaTkoM. Teopema besy.
MHuorousensl ¢ neiasiMu ko3 duimentamu. Teopema Buera.

IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIIUX CTEIIEHN U KOPHU.

WppannonansHeie ypaBHeHNsA. OCHOBHBIE METObI PEILIEHUS UPPALIMOHAIBHBIX YPABHEHUH.

Iloxa3zarenbHble ypaBHEeHUsI. OCHOBHBIE METO/IBI PEIICHMSI I0KA3aTEIbHBIX YPABHCHUMN.

IIpeoOpa3oBaHue BbIpaKeHU, COAEPIKAIIMX JIOTApU(PMBI.

Jlorapupmuueckue ypaBHeHHs.. OCHOBHBIE METO/Ibl PELLICHUS JOTapU(PMHUUECKIX YPaBHEHUI.

OcHOBHBIE TpUrOHOMeTpHueckue ¢opmyibl. IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX BBIPAKEHHM.
Pemenune TpUroHOMETpUYECKUX YPABHEHUM.

Pemenue cucreMm JIMHENHBIX ypaBHEHUH. MaTpuna cucTeMsl JUHEMHBIX ypaBHEHMH. OnpenenuTens
MaTpulbl 2X2, €ro IeOMETPUYECKHH CMBICI M CBOMCTBA, BBIYHMCICHUE €r0 3HAYCHUS, INPUMEHEHHE
ONPENCIUTENS Ul PELICHUsI CUCTEMbI JIMHEHHBIX YpPAaBHEHUU. PelleHne NpuKIaaHbIX 3a7ad ¢ IOMOIIBIO
CUCTEMbl JIMHEWHBIX YypaBHeHMM. lcciaenoBaHue NOCTPOGHHOM MOJENM C IIOMOINBIO MaTpul U
OTIPEICIINTENEH.

[locTpoeHre MaTeMaTUYECKUX MOJENEH PEalbHOM CUTyallud ¢ IIOMOIIbIO YPAaBHEHUM M HEPABEHCTB.
IIpumeHeHne ypaBHEHMII M HEPAaBEHCTB K DEIICHUI0 MAaTEMaTUUYECKHMX 3aJad U 3ajJad U3 Pa3IndHbIX
oOnacTeil HayKu U pealbHOW )KU3HH.

DyHKUUH U TPaPUKHU

OyHKIMsA, crnocodbl 3anaHus (QyHkuMU. B3auMHO oOpathblie ¢(yHkumu. Kommosunmst (yHKUIMM.
I'padux GpyHKIIMHM. DIeMeHTapHble MpeoOpa3oBaHus rpaguKkoB GyHKIUH.

OO6nacte ompeaeneHUs W MHOXECTBO 3HaueHUM ¢yHkiuu. Hymn ¢ynkuuu. Ilpomexyrku
3HakonoctostHCTBA.  Y&€tHple W HeuérHble ¢QyHkumu. Ilepuoguueckue ¢ynkuuu. I[Ipomexyrku
MOHOTOHHOCTH (QYHKIMH. MakcUMyMbl U MUHUMYMbI (yHKUuU. HanGombliee ¥ HauMeHblee 3HAYCHUS
(GYHKIMHU Ha TPOMEXKYTKE.

JIuneiiHas, KBaJpaTU4yHass M JApPOOHO-IMHEHHAas (yHKIMHU. DIEeMEHTapHOE UCCIEeJI0BaHUE U
MOCTPOEHHE UX IPapHKOB.



Crenennasi QyHKIMs ¢ HaTypaJbHBIM M IIeNbIM MoKa3ateneM. E€ coiicTBa u rpaduk. CpoiicTBa u
rpaduK KOpHS N-0¥ CTEeNeHN KaK (PyHKIIMH 0OpaTHOM CTETIEHU C HATYPaIbHBIM ITOKa3aTelIeM.

[Toka3zaTtenpHast 1 Jorapudmuueckas QyHKIMH, UX CBOICTBA U rpaduku. Vcnonp3oBanue rpagukoB
GyHKUMH 11 pereHus] ypaBHEHHIA.

Tpuronomerpudeckass OKpPYKHOCTb, ONpEICICHHE TPUTOHOMETPUYECKUX (DYHKIMI YHCIOBOTO
apryMeHra.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B pEaJbHBIX Ipolleccax M SABICHUSAX. ['paduku peanbHbIX
3aBUCHUMOCTEN.

Hayana maTeMaTH4eCKOro aHaJIM3a

[locnenoBarenbHOCTH, CIOCOOBI 3a/JaHUS NOCIeA0BaTeNbHOCTEN. MeToa MaTeMaTnyecKol UHTyKIIUH.
MOHOTOHHBIE U OTPaHUYEHHBIE MTOCIEI0BATENILHOCTU. VIcTOpUsl BOSHUKHOBEHHSI MaTEMATUYECKOTO aHATIN3a
KaK aHaJIn3a OECKOHEYHO MaJlbIX.

Apudmernueckas M reoMmeTpuyeckas mporpeccu. beckoHeuHo yObIBarolasi I'e€OMETpUYecKast
nporpeccusi. CymMma O€CKOHEYHO  YOBIBAIOIIEW TEeOMETpPUYEeCKol  mporpeccuu. JIMHEHHBIA U
SKCIOHEHIMANbHBIH pocT. Yucno e. dopmyna cioxHbIX MpoLEeHTOB. Mcrnonb3oBaHWe NPOrpeccuu s
pelIeHNs pealibHBIX 3ajjad MPUKIAJHOTO XapaKTepa.

HenpepriBHbie QyHKIMM U UX cBOiicTBa. TOUKM pa3pbiBa. ACUMITOTHI rpagukoB ¢pyHkuuid. CBoiicTBa
(GyHKIMI HENpepbhIBHBIX HAa OTpe3ke. MeToa MHTepBaoB JUIsl pellieHus HepaBeHCTB. [IpuMeHeHne CBONCTB
HEeNpepbIBHBIX (PYHKUUHN Ui pelIeHus 3a/1a4.

[lepBas u BTOpas mpousBojaHbIE QyHKUMU. OmpeneneHue, reOMETPUUYECKUl U (PU3NYECKUI CMBICI
MIPOM3BOJIHON. YpaBHEHHE KacaTeNbHOMN K TpaduKy QyHKIIHMH.

[IpousBonubie sneMeHTapHbIX GyHKOUI. [Ipon3BoaHas CyMMBbI, NpPOU3BEACHMS, YAaCTHOTO H
KOMITO3UIIUN (PYHKLIUH.

MHokecTBa M JIOTHKA

MHO3€ecTBO, OTiepallii HaJl MHO>KECTBAMM U UX CBOWCTBA. [[narpammel Ditnepa—Benna. [I[pumenenue
TEOPETUKO-MHOKECTBEHHOIO amnmnapara Jjsi ONHCaHUs pPealbHBIX INPOLIECCOB M SABJICHUH, NPU PELICHUH
3aJa4d U3 APYrux y4eOHbIX IPEIMETOB.

OmnpeneneHue, TeopeMa, CBOHCTBO MAaTeMaTHYECKOro OOBEKTa, CIEACTBHE, J0Ka3aTelbCTBO,
PaBHOCHJIBHBIC yPaBHEHUS.

11 KUIACC

Yucia 1 BBIYUCICHUSA

Harypanbnbie u nensie yucna. IlpuMeHeHne NpuU3HAKOB JAEIMMOCTH IEJBIX YHCE, HauOOJBIIMA
oomuii nenutens (nanmee — HOJl) m Haumenbee oo6mee kpatHoe (manee — HOK), ocTtaTkoB mo Momysro,
anroputMa EBKimaa i pemeHus 3a7a4 B HeNbIX Yhciax.

Kommnekcusie uncna. Anrebpanyeckas U TpUTOHOMETpHuYeckas (OPMbI 3alUCH  KOMILIEKCHOTO
yrcna. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMHU uduciamu. M3o0pakeHne KOMIUIEKCHBIX YHUCENl Ha
KoopauHaTHOU iockocTH. Dopmyna Myaspa. Kopau N-0ii cTenenu u3 koMIuiekcHoro uncia. [lpumenenue
KOMILJIEKCHBIX YHCeN JUIs pelieHus PU3N4ecKuX U reOMETPUIECKHIX 3a/au.

YpaBHeHNs 1 HEPAaBEHCTBA

Cucrema u COBOKYITHOCTb YPaBHEHHI M HEpPaBEHCTB. PaBHOCHIIbHBIE CHCTEMbI M CUCTEMBI-CJIE/ICTBUSI.
PaBHOCHIIbHBIEC HEpABEHCTBA.

Ot60op KOpHEH TPUTOHOMETPUUECKUX YPABHEHHH C MOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemenune TpuroHoMeTpruueCKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PEIIEHUS TOKAa3aTeNbHbIX U JIOTapU(MUIECKIX HEPABEHCTB.

OcHOBHBIE METO/IBI PEIICHUS UPPAIIOHATBFHBIX HEPABEHCTB.

OcCHOBHBIE METOJBl PEIICHUS CUCTEM M COBOKYIHOCTEH pallMOHANBHBIX, HpPPaAlHMOHATbHBIX,
MOKa3aTeIbHBIX U JoTapu(PMUUECKUX YpaBHEHUN.

VYpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTPaMHU.

[IpumeHeHne ypaBHEHHI, CUCTEM W HEPABEHCTB K PEIICHUIO MaTeMAaTHYECKUX 3aJad U 3agad 3
pa3IMYHBIX 00JACTe HAYKH U PEaIbHOM JKU3HH, MHTEPIIPETALIUS MTOTyYeHHBIX Pe3yIbTaTOB.

DyHKUUH U TPaPUKHU

I'paduk xommosurmu Qyakuuid. [‘eomerpuueckue o00pasbl ypaBHEHHH U HEPABEHCTB Ha
KOOPJIUHATHOMN TUIOCKOCTH.



Tpuronomerpuyeckue GyHKIUU, UX CBOICTBA U Tpa(UKH.
I'paduueckue MeTo/bl pelIeHHs] YpaBHEHUN U HEepaBeHCTB. | 'paduueckre METObl pElIeHUs 3a1a4 ¢
rapamMeTpamu.
Ucnonb3oBanne rpadukoB (GyHKIUNA JUISE WCCIEAOBAHHS IMPOIECCOB U 3aBHCUMOCTEH, KOTOPBIC
BO3HUKAIOT MPH PEIICHUH 33]a4 U3 APYTUX YIEOHBIX MPEIMETOB U PEaTbHOM KU3HHU.
Hayana MmaTeMaTH4ecKoro aHajmsa
[IpumeHeHne TPOU3BOJHON K HCCIENIOBAaHUIO (YHKIMH Ha MOHOTOHHOCTh M OKCTPEMYMBI.
Haxosxienre HanOoIbIIero 1 HAMMEHBIIIETO 3HAYEHUN HETIPEPHIBHON (DYHKIIMU HA OTPE3KeE.
[IpuMeHeHre NPOW3BOMHOM JUIS HAXOKJIEHUs HAWIYYIIErO PEHICHUS B NPUKIAIHBIX 3a7adax, I
OTIpEIeNIEHNUs] CKOPOCTH U YCKOPEHUS Mpo1iecca, 3aJaHHOTO (POpMYII0i Wil TpaduKOM.
[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBoOoOpa3HbIX. [lepBooOpa3HbIe 31eMEHTapHBIX ()YHKIIHIA.
[IpaBuna Hax0XkAEHUS IEPBOOOPA3ZHBIX.
WNuterpain. ['eomerpuyeckuii cMpICT HHTETpaia. Beraucnenue onpeneaéHHOTo HHTerpaia no gopmye
Herorona-JlelOnuna.
[Ipumenenne uHTErpasia Ijas HaXOXKICHUS IO el MIOCKUX (GUryp u 00bEMOB Te€OMETPUUYECKUX
Tel.
[Ipumeps! pemienuii auddepeHuaiIbHbIX ypaBHEHUH. MaTemaTuueckoe MOJETUPOBAHUE pealbHbBIX
MIPOLIECCOB C NMOMOILIBI0 JU(depeHIINaTbHBIX YPAaBHEHUI.
[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA VYYEBHOI'O KYPCA «AJI'EBPA U HAYAJIA
MATEMATHUUYECKOI'O AHAJIN3A» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEI'O
OBUIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

1) rpaskaaHCcKOro BOCIIMTAHMSA:

c(OpPMHUPOBAHHOCTH IPAXKIAHCKON MO3UIIMU O00YJaIOIerocsi Kak aKTUBHOTO UM OTBETCTBEHHOT'O UJI€HA
poccuiickoro oOImiecTBa, MPEACTaBICHHE O MaTeMaTUYECKUX OCHOBaX (PYHKUHMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBJICHUH, TPOIEAYp TpaxJaHCKOTO oOmiecTtBa (BBIOOpPHI, ONPOCH W JAPYroe), yMeHHue
B3aMMO/ICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBUU € MX (DYHKIMSIMU M Ha3HAUCHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUHCKOW TpakJAaHCKOW HMACHTHYHOCTH, YBAKEHHS K TPONUIOMY |
HACTOSIIIEMY POCCUHCKON MaTeMaTUKH, IICHHOCTHOE OTHOIICHHE K IOCTHKEHHSIM POCCUMCKIX MaTeMaTUKOB
U POCCUICKOM MaTeMaTH4ecKO! HIKOJIbI, UCIIOJIb30BAaHUE ITUX JIOCTHXKEHUHN B APYTUX HayKaxX, TEXHOJIOTHSX,
cdepax S5KOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX ILIEHHOCTEH pOCCHICKOrO Hapojaa, C(HOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, ITUYECKOTO MOBEACHHUS, CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHHEM JOCTHKEHUN HAyKu U
JeSITeNIbHOCTBIO YYEHOT0, OCO3HAHKE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAst SCTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 00bEKTOB,
3a/a4, peUICHHUM, pacCyX ACHUN, BOCIPUUMYMBOCTH K MaTEeMAaTHYECKUM acleKTaM pa3lIUYHbIX BUIOB
HCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

cOpMUPOBAHHOCTh YMEHUS NPUMEHATH MaTeMaTH4ecKHe 3HAaHHUA B HHTEpecax 370pOBOTO H
0e3omacHOTO OOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (3A0POBOE MHTAHHE,
cOamaHCHpPOBAaHHBIM PEXKUM 3aHITUA W OTIbIXa, perymspHas (u3nueckas aKTUBHOCTH), (PHU3UYECKOe
COBEPILIEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIIBHOM JESATENBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TpPYAY, OCO3HAHUE IIEHHOCTH TPYAOJIOOMs, HWHTEpeC K pa3iuyHbIM cdepam
npodeccuoHaNbHOM AeSITENFHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U e€ MPHIOKEHUSIMU, YMEHHE COBEPIIATh
OCO3HAHHBII BBIOOP OyAyIiel mpodeccun U peam30BhIBATh COOCTBEHHBIC JKU3HEHHBIE TJIaHbl, TOTOBHOCTH
U CHOCOOHOCTh K MaTeMaTH4eCKOMY OOpa30BaHUIO M CaMOOOPAa30BAHHMIO HA MPOTSHKEHHHM BCEH JKHU3HH,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUU MPAKTUUYECKUX 3a/1a4 MAaTEeMAaTUYECKOM HAIIPaBICHHOCTH;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



c(OPMUPOBAHHOCTh 3KOJOTHYECKOH KYyJIbTYPHl, TOHMMAaHWE BIIHUSHUS COLMATHHO-IKOHOMHUYECKUX
MPOLIECCOB HA COCTOSIHUE WPHPOJHON M COIMATBHOW CpeIbl, OCO3HAHHWE TIJI00ALHOTO XapakTepa
9KOJIOTHYECKUX TPOOJIeM, OpUEHTAIMsI Ha MPUMEHEHHE MATeMATHYECKUX 3HAHUU I PEIICHUs 3a1a4 B
obnacTu OKpyKarolel Cpepl, TUIAHUPOBAHHWE IMOCTYIIKOB M OIEHKH WX BO3MOKHBIX TOCIEACTBUN st
OKpYKaroILEen Cpeibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHMUSL:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH H
OOIIECTBEHHON TPAKTUKH, TOHUMAaHUE MATEMAaTHYECKON HAayKU KaK CQepbl YEIOBEUECKOU NEATEILHOCTH,
9TanmoB e€ pasBUTHS W 3HAYUMOCTH JUIS PA3BUTHS I[MBHIW3AIMU, OBJIAJCHUE SI3BIKOM MATEMATHKU H
MaTeMaTHYeCKONW KYyJIbTYpOW KakK CPEJICTBOM ITO3HAHUS MHpPA, TOTOBHOCTh OCYIICCTBIIATH NMPOSKTHYIO U
HCCIICIOBATEIIbCKYIO ACITEIbHOCTh HHINBUYATHHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHBIE YHHBEPCATbHbIE YUeOHbIE el CTBUS

Ba3oBble joruyeckue neiicTBus:

BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBCHHBIC IPU3HAKM MAaTEMaTHYECKUX OOBEKTOB, TOHSATHH,
OTHONICHUIA MEXKIY MOHATHUSAMH, (POPMYIHPOBATH OMpECIICHUSI TOHATHH, YCTAHABIIMBATH CYIIECTBEHHBIN
MpU3HAK KJIACCU(PUKAIIUN, OCHOBAHUS JIUISI 000OIICHHS U CPABHEHHSI, KPUTEPUN TIPOBOJUMOTO aHAIIN3A;

BOCIIPHHUMATh, (DOPMYJIUPOBATH M MPEOOPA30BBIBATE CYXKIACHHS: YTBEPAUTEIbHBIC U OTPUIIATESIIBHBIC,
¢IMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIC,

BBISIBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHBOPEUUs B (paKTaX, MAHHBIX,
HaAOJTIOJICHUSX W YTBEPXKACHUSX, MPEJIaraTh KPUTEPHUH JUTS BBISBIICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEUHIA;

JeNIaTh  BBIBOJBI C  HCIIOJIb30BAHWEM  3aKOHOB  JIOTHKH, JISAYKTUBHBIX W  WHAYKTHBHBIX
YMO3aKITIOYCHHH, YMO3AKITFOUEHUH 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITEJIBHO JIOKa3aTeNbCTBA MAaTeMaTHUYECKUX YTBEPXKACHUU (TMpsAMble U OT
MPOTUBHOTO), BBICTPAMBATh APIYMEHTALMIO, MPUBOAUTH TNPUMEPbl M KOHTPIPHUMEPHI, OOOCHOBBIBATH
cOOCTBEHHBIE CYXICHHS U BHIBObI;

BBIOMpATh CIOCO0 pelIeHus y4eOHOM 3aaun (CpaBHUBATh HECKOJIBLKO BAPUAHTOB PEIICHUS, BEIOMPATH
HauboJee MOAXOAAIUHN C YUETOM CAMOCTOSTEIbHO BBIACIEHHBIX KPUTEPHUEB).

Ba3oBrble ncciiegoBare/ibCKue 1eHCTBHSA:

HCIO0JIb30BAaTh BOIMPOCHI KaK MCCIEA0BATENbCKIII MHCTPYMEHT MO3HaHUs, (hOPMYIUPOBATH BOIPOCHI,
¢bukcupymolue NpoTUBOpeUre, MpoOieMy, YCTaHABIMBATh MCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

MPOBOJUTH CAaMOCTOSATEIbHO CIUIAHUPOBAHHBIM HSKCHEPUMEHT, HUCCIIEJJOBAHUE [0 YCTAHOBJICHHIO
O0COOCHHOCTEl MaTeMaTuyeckoro oOOBEKTa, SBJICHMS, IPOLIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIY
0o0BbeKTaMu, SIBJICHUSAMHU, ITPOLIECCAMU;

CaMoCTOSITENIbHO  (hopMynupoBaTh OO0OOIIEHUS U BBIBOJABI 10 pe3yiabTaTaM IPOBEIEHHOIO
HAOMIOJICHUS, KCCIEAOBAHUS, OIICHUBATh JOCTOBEPHOCTh TIOJYYCHHBIX pPE3YJIbTAaTOB, BBIBOJAOB H
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE PpA3BUTHE MPOIIECCa, a TAKXKE BBIIBUraTh MPEIINOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PaGora ¢ undopmanmeii:

BBISIBIISAITH ACPUIUTHI WH(GOPMALIUHU, JAaHHBIX, HEOOXOJUMBIX JJIi OTBETA HA BONPOC U VIS PEIICHHS
3a/1a4u;

BBIOMpATh MHPOPMAIMIO U3 UCTOYHUKOB Pa3UYHBIX THUIOB, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U
HMHTEPIPETUPOBATH HHPOPMAIIHIO Pa3IUYHBIX BUJIOB U (hOPM MpeacTaBICHUS;

CTPYKTYpUpOBaTh WHGOpPMAIMIO, TPEACTaBIATh €€ B pPa3NIUYHBIX (opmax, HIUTFOCTPUPOBATH
rpaduyuecKy;

OIICHUBATh HAJEKHOCTh MH(POPMAIIHH [T0 CAMOCTOSATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHUBEpPcaIbHbIE yueOHbIe 1eliCTBUS
OO0menune:



BOCIPUHHUMATH M (POPMYIHPOBATH CYXKACHUS B COOTBETCTBUH C YCIOBUSMH M LEISAMHU OOIICHUS, SICHO,
TOYHO, 'PAMOTHO BBbIPAXKaTh CBOIO TOYKY 3PCHHA B YCTHBIX U MHNCbMCHHBIX TCKCTAX, JaBaATb NNOACHCHUA I10
XOJly pelieHus 3a/1a4i, KOMMEHTUPOBATH IIOJIy4CHHBIH pE3yJIbTar;

B X0Jie¢ OOCYXJCHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIA€MOW TEMBI, MPOOJIEMBI, perIaeMoi
3aa4y, BbICKA3bIBATh UJICH, HALICJICHHBIC HA ITOMCK PCIICHUA, COIIOCTABJIATE CBOU CYXJCHUSA C CY:KACHUAMUA
JIPYrUX YyYacCTHUKOB JUAJIOTa, OOHApY)KMBATh pa3iMyMe W CXOJCTBO MO3UIMHA, B KOPPEKTHOU ¢opme
(bopMyIHpOBATH Pa3HOTJIACHS, CBOU BO3PAKCHHUS;

MMpCaACTaBJIATH PE3YyIbTAaThL PCIICHUA 3aJa4u, OKCIICPUMCHTA, HUCCJIICJOBaHUA, IMpOCKTa,
CaMOCTOSITEJIBHO BbIOMpaTh (OpPMAT BBICTYIUIEHHS € YYETOM 3aJad IMPE3eHTalMM M OCOOEHHOCTEH
ayJIUTOPHH.

PeryisiTuBHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

Camoopranu3anusi:

COCTaBIIATh TUIAH, AJITOPUTM PEIICHHS 3a/1a4¥, BEIOMpATh CIOCO0 PEIIeHUS C YIETOM HMEIOITUXCS
pPECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPHAHTHI PEIICHUN C
y4€TOM HOBOM MH(OpMAIUU.

CaMOKOHTPOJIb, IMOIMOHAILHBIH HHTEJIEKT:

BIIQJICTh HABBIKAMU TIO3HABATECIILHON pe(IeKCMM KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUU W
MBICTIUTEIHHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAIETh CIOCO0OAMH CaMONPOBEPKH, CAMOKOHTPOJISI TIpoIiecca
W pe3y/ibTaTa PelIeH!s MaTeMaTHIeCKOH 3a/1a4H;

MPEBHUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPH PEIICHHH 33JIa9H, BHOCUTh KOPPCKTUBHI B
JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX, HAHJICHHBIX OIIMOOK, BRISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pE3YJIbTaTa IEIH W YCIOBHUSAM, OOBSICHATH NMPHUYUHBI JTOCTIDKECHUS WIIH
HEJOCTHKEHHSI PE3yJIbTATOB JCATESIFHOCTH, HAXOIUThH ONTUOKY, J1aBaTh OICHKY MTPHOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eITEJILHOCTD:

MOHUMATh U HCIOJIb30BaTh MPEUMYIECTBA KOMaHIHOW M WHAMBHUYaJbHON pabOThl MPHU PEIICHUU
y4eOHBIX 3a/a4, MPUHUMATh 1LI€Jb COBMECTHOM AESITEeTbHOCTH, IUIAHMPOBATH OPraHU3aIMI0 COBMECTHOM
paboTHI, pactipeiesAiTh BUILI PabOT, TOTOBAPUBATHCS, OOCYKIATh MPOLIECC U Pe3yabTaT paboThl, 06001I1aTh
MHEHUS HECKOJIBKUX JIIO/ICH;

y4acCTBOBATh B TPYNMIOBBIX opMax pabOTHI (0OCYyXACHHS, OOMEH MHEHHIA, «MO3TOBBIC IITYPMbD» H
UHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPIAUHUPOBATH CBOU JCUCTBUS C IPYTMMHU WIEHAMU KOMAaH/IbI,
OIICHMBATh KaY€CTBO CBOErO BKJIAJia B OOIIUN MPOAYKT MO KPUTEPUIM, CHOPMYITHPOBAHHBIM Y4aCTHUKAMU
B3aUMO/ICHCTBUSL.

INPEAMETHBIE PE3YJbTATBI

K xoHimy o0ydenus B 10 kjiacce oOydarOmuics MOTYIUT CICAYIONINE MPEIAMETHBIE PE3YIbTAaThl 10
OT/ICJILHBIM TeMaM pabodeil mporpaMmbl yueOHOTO Kypca «Anredpa u Hadajla MaTeMaTHYECKOTO aHAIIA3ay:

Yuciaa v BBIYUCICHUS:

CBOOOJIHO ONEPUPOBATH MOHATHSAMH: pPalMOHAJIBLHOE YHCIO0, OCCKOHEYHAas NEepHOJIUYecKas apoOb,
MPOLIEHThI, MPPALMOHATIBLHOE YHWCIO, MHOXECTBA PALMOHAIBHBIX M JEHCTBUTENIBHBIX YHUCEI, MOJIYJb
JEUCTBUTEIBHOTO YKCIIA;

MIPUMEHSATH JIPOOU M MPOIICHTHI IS PEIICHUS MPUKIATHBIX 3a/1ad U3 Pa3JIMYHbIX OTpaciiell 3HaHWHA U
pETBHOM XKU3HU,

MPUMEHATh MPUONMKEHHBIE BBHIYMCICHUS, MpaBUJIa OKPYTJEHHS, MPUKUIKY U OILEHKY pe3yibTara
BBIYHCJICHU;

CBOOOJHO OMEpPUPOBATH MOHATHEM: CTENEHb C IENbIM MOKa3aTesleM, MCIOJIB30BaTh MOIXOISIIYIO
(dbopMy 3amucH IEHCTBUTENBHBIX YHCET A7 PEeUISHHs MPAKTUYECKUX 3a/a4 U MPEJICTaBICHUS JaHHBIX;

CBOOOJHO OTEpUPOBATH MOHATHEM: apUPMETUUECKUI KOPEHb HATYpaIbHOU CTENEHHU;

CBOOOJHO OTIEpUPOBATH MOHATHEM: CTETIEHb C PAIMOHAIBHBIM MMOKa3aTelNeM;

CBOOOJHO OTEPUPOBATH MOHATUAMU: JIOTapru(M YHcIa, TECITUYHBIE U HaTypallbHbIE TOTapU(MBI,

CBOOOJHO OTEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC YHCIIOBOTO apTyMEHTa;

OIIEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCUHYC U APKTAHI€HC YHUCIIOBOTO ApTyMEHTA.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJTHO OTEpUPOBATH MOHATUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO, PAaBHOCHIIbHBIC
ypaBHEHHUS U YpaBHEHUS-CIICICTBUS, pAaBHOCHIIbHBIE HEPABEHCTBA;

NPUMEHATh PA3IMYHbIE METOJAbl PEIICHHs PAlMOHAIBHBIX M JAPOOHO-pPAlMOHATBHBIX YpaBHEHUH,
MPUMEHSTh METOJT HHTEPBAJIOB /ISl PEIICHUS] HEPABEHCTB;

cBOOOJTHO OMEpUPOBATh MOHSATHSAMU: MHOTOWIEH OT OJHOW MEPEeMEHHOH, MHOTOWIEH C LEIBIMH
KO3 pUIMEeHTaMH, KOPHH MHOTOWIEHA, NPUMEHATH JIeIEHHE MHOTOWICHa Ha MHOTOWIEH C OCTaTKOM,
teopemy be3y u Teopemy Buera s peuienus 3aaay;

CcBOOOJTHO OIEPHUPOBATH TOHSATHAMH: CHCTEMa JIMHEWHBIX YpaBHEHH, MAaTpHIA, OIpPEIeUTeNh
MaTpubpl 2 X 2 W €ro TeOMETPUUYECKHH CMBICI, HCIIOJb30BaTh CBOWCTBA OMpEAeHHTeNs 2 X 2 i
BBIUMCIICHUSI €T0 3HAYCHHS, MPUMEHSTH ONPEACTUTENH JUIi PEIICHHS CHUCTEMbl JIMHEWHBIX ypaBHEHUH,
MOJICTUPOBATh pPEAIbHbIE CHUTYallMM C IIOMOIIBIO CHUCTEMBl JIMHEHHBIX YpaBHEHHIA, HCCIEI0BAThH
IIOCTPOEHHBIE MOJIENIN C TIOMOILIbIO MaTPULl U OIIPEAEIUTENEH, HHTEPIIPETUPOBATH ITOJIyYEHHBIN pe3yNbTar;

HCI0JIb30BaTh CBOMCTBA JIEHCTBUI C KOPHAMM /7S TpeoOpa30BaHMsl BbIPaKEHUH;

BBITIOJTHATE TIPe0Opa30BaHUs YHCIOBBIX BBIPAKEHHH, COJEPKAIMMX CTENEHH C ParMOHAIBHBIM
MOKa3aTesem;

HCI0JIb30BaTh CBOMCTBA JIorapuPMOB /1715 MpeoOpa3oBaHUs JOTapU(PMUUECKUX BbIPAKECHHI;

CcBOOOJTHO OMEpUPOBaTh NOHATHAMH: HpPPALMOHANBHBIE, IOKa3aTeNbHbIE H Jorapu(MUIecKnue
YpaBHEHHsSI, HAXOJUTh MX PEIICHHs C IMOMOIIHI0 PABHOCHIIBHBIX MEPEX0J0B WM OCYIIECTBISISI MPOBEPKY
KOpHEW;

MIPUMEHSTh OCHOBHBIE TPUTOHOMETpPUYECKHE (GOPMYIBI U MPpeoOpa3oBaHUs TPUTOHOMETPUIECKUX
BBIPAKEHUM;

CBOOOJTHO OTIEPHPOBATH TOHSATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE, MPUMEHSTH HEOOXO0IUMBbIe
(bopMyYITBI 111 pEIIeHUs] OCHOBHBIX THITOB TPUTOHOMETPUYECKUX YpaBHEHUH;

MOJICIUPOBATh pEANbHBIC CUTYyallMd Ha S3bIKE anreOpbl, COCTaBISATH BBIPKEHUS, YpaBHEHUS,
HEpaBEHCTBAa M0 YCJIOBHUIO 3a/lauM, HCCIENOBaTh MOCTPOEHHBbIE MOJEIM C MCIOJb30BaHHEM arlapara
anreOpsl.

DOYyHKUUM U TPAaPUKH:

CBOOOJIHO OTIEPUPOBATH MOHATHAMU: (YHKITUS, CIIOCOOBI 3amaHus (YHKIMH, B3aUMHO OOpaTHBIC
dbyakMn, Komno3unus GyHknui, rpaduk GYHKIIMA, BBRITIOJIHIATH JIEMEHTApHBIE MPeoOpa3oBaHus rpaguKoB
byHKIINI;

CBOOOJHO ONEPUPOBATh MOHATUSMU: 00JIACTh ONMPEACTICHHUS U MHOKECTBO 3HAYCHHUN (DYHKIMH, HYIU
(GYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OINEpUPOBATH MOHATUSAMU: YETHbIE U HEYETHBIE (YHKIMH, MEpHOIUYEcKHe (DYHKIINH,
MIPOMEXYTKA MOHOTOHHOCTU (DYHKIIMHM, MAKCUMYMbl 1 MUHUMYMBbI (DYHKIIMH, HAUOOJIbIIEe U HAaUMEHbIIee
3HaueHue PYHKIHUU Ha TPOMEKYTKE;

CBOOOJHO ONEpPUPOBATH MOHATUSIMU: CTEleHHass (YHKIMS C HATypajJbHBIM U LEIBIM IOKa3aTeseM,
rpaduk creneHHON (YHKIMM C HATypaJbHBIM U LENbIM IOKa3aTesieM, Tpaduk KOpHS N-Oi CTENEeHHU Kak
GbyHKIMH 00paTHOM CTENeHHU C HaTypallbHBIM MOKa3aTeleM;

OTepUpPOBaTh MOHATUSAMH: JIMHEIHAs, KBaJpaTU4Has M JPOOHO-TMHEHHas (QYHKUWU, BBHIIOIHSATH
AJIEMEHTAPHOE UCCIIEOBAHKE U TIOCTPOEHUE UX TpaduKOB;

CBOOOJHO OMEPUPOBATHh MOHATUSAMU: MOKa3aTenbHas U Jorapudmuueckas (QYHKIHH, UX CBOMCTBA U
rpaduky, UCTIONIB30BaTh UX IPa(UKH AT pelIeHHsS YPaBHEHUN;

CBOOOJHO  ONEpPUPOBaTh  MOHATHSAMH:  TPUTOHOMETPUYECKAas  OKPYXKHOCTb,  OIpeAeeHUe
TPUTOHOMETPHUECKUX (PYHKLUH YHCIOBOTO apryMEeHTa;

UCIOJb30BaTh Tpapuku (QYHKIMHA Ui UCCIEI0BaHMUS IMPOLECCOB M 3aBHCUMOCTEH IMpH pelIeHUH
3aja4 U3 JPYrux y4eOHBIX MPEIMETOB M peabHON JKHU3HHU, BbIpaXaTb (OPMYJIaMU 3aBUCUMOCTH MEX]y
BETTUYMHAMU;

Hauyana maTeMaTH4eCKOro aHajimu3a:

cBOOOJIHO ONEpUPOBaTh MOHATUSAMU: apudMeTHUecKass U reoMeTpudeckas Iporpeccusi, 6eCKOHEUHO
yObIBaroIasi reoOMeTpUYecKas MPOrpeccus, JUHEHHBIM M AKCIOHEHIMAIbHBIM POCT, (GopMyna CIOXKHBIX
MPOLIEHTOB, UMETh MPEJICTABIICHHE O KOHCTAHTE;

MCIOJb30BATh MPOTPECCUH JUI PELICHUs peabHbIX 33/1a4 MPUKIAIHOTO XapaKTepa;



cBOOOJTHO OTMEPUPOBATh MOHATHAMHE: TIOCIE0BATEILHOCTD, CHOCOOBI 3aaHusl MOCIIEI0BATEILHOCTEH,
MOHOTOHHBIE M OTPaHUYECHHBIE IOCIEAOBATEIBHOCTH, IIOHUMATh OCHOBBI 3apOKJIEHUS MAaTEMaTU4ECKOIO
aHaJIM3a KaK aHaJin3a OECKOHEYHO MAaJIbIX;

cBOOOJTHO ONEpUpPOBaTh MOHATHAMU: HENpPEPHIBHBbIE (DYHKIMH, TOYKM pa3pbiBa rpaduka QyHKIuH,
aCHMIITOTHI rpaduka GyHKIUY;

cBOOOJTHO oOmepupoBaTh MOHATHEM: (YHKIHMS, HENpepbIBHAS Ha OTPE3Ke, NMPUMEHATH CBOMCTBA
HENpephIBHBIX PYHKUUHN I pEeIlIeHUs 3a/1a4;

cBOOOJTHO OTEpPHPOBATH TMOHATHSIMHU: TIEpBas M BTOpas MPOU3BOJHBIC (YHKIMH, KacaTelbHas K
rpaduKy QyHKIHH;

BBIUUCIIATH TPOU3BOJHBIC CYMMBI, TPOM3BEICHHs, YaCTHOTO W KOMITO3WUIMH JBYX (DYHKIIHH, 3HATH
IIPOU3BO/IHBIE IEMEHTAPHBIX (PYHKLUIA;

MCIIOJIb30BATh TEOMETPUUYECKHUIA U (PU3UIECKUI CMBICIT TIPOU3BOJHOM /ISl pEIICHHS 3a1a4.

MHoKecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOYKECTBO, OTIEpALlUU HaJl MHOKECTBAMU;

HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIs1 OIMMCAaHUs PEaJbHbIX IIPOLECCOB U SIBJICHUM,
IIpY peIIeHNH 3aJa4 U3 IPYTuX y4eOHbIX IPEIMETOB;

CBOOOJHO OINEpPUpPOBaATh MOHATUSIMH: OINpEAeNeHUe, TEOpeMa, YpaBHEHUE-CIEJICTBUE, CBONCTBO
MaTeMaTH4eCKOro 00bEKTa, 10Ka3aTeIbCTBO, PABHOCUIILHBIE YPABHEHHS U HEPABEHCTBA.

K xoniy obydenus B 11 kiacce oOyyaromuiicss MOJYyYUT CIIEAYIONIUE MPEIMETHBIE Pe3ylbTaThl MO
OTJIeIbHBIM TeMaM paboyeil mporpaMMbl yaeOHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOTO aHalTu3ay:

Yucsia v BBIYUCJICHUS:

CBOOOJHO OMEPUPOBATH NOHITUSIMU: HATypaJIbHOE U 1EJI0€ YHCII0, MHOKECTBA HATYPAJIbHBIX U LENbIX
Yyucell, UCIO0JIb30BaTh NMpu3Haku aeaumoctH neinbix ynucen, HOJl m HOK HaTypanbHBIX 4yncen Uil peleHus
3aja4, IpUMEHITh anroput™ EBkinuaa;

CBOOOJITHO ONEpUpPOBaTh IMOHITHEM OCTaTKa II0 MOJYJII0, 3alUChIBaTh HATypajlbHblE 4YHCIA B
Pa3IMYHBIX MO3UIMOHHBIX CUCTEMAX CUUCIICHHS,

CBOOOJITHO ONEpUpPOBaTh MOHATHSAMM: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX YHCEl,
IPEJCTaBIATh KOMIUIEKCHBIE 4YHclIa B anreOpandyeckol M TPUTOHOMETPUUYECKOH (hopMe, BBINOJIHATh
apu(pMeTHYeCKHe ONepalii ¢ HUMHU M N300pakaTh Ha KOOPIUHATHOM IJIIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CcBOOOJIHO ONEpUpOBaTh NOHATHAMM: HMPPALMOHANbHbIE, IIOKa3aTelbHble M JiorapudMuyeckue
HEPABEHCTBA, HAXOJUTh UX PELIEHHS C TOMOLIBI0 PABHOCUIIBHBIX IIEPEXOI0B;

OCYLLIECTBIIATh OTOOP KOPHEH MpH pelieHMH TPUTOHOMETPUYECKOTO YpaBHEHMS,

CBOOOJIHO OINEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTh HEOOXOIUMbIE
(GopMyIbl ISl pellieHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJITHO OMNEpUpPOBATh TMOHATHSMM: CHCTEMa M COBOKYIIHOCTb YpPaBHEHUH U HEPaBEHCTB,
PaBHOCWJIBHBIE CHUCTEMBI M CUCTEMBI-CICACTBUSA, HAXOJWUTb PpELICHUS CHCTEMBl U COBOKYITHOCTEH
palnMoHaIbHBIX, UPPALIMOHATILHBIX, IOKA3aTENbHBIX U JOrapu(pMHUUECKUX YPABHEHUHN 1 HEPABEHCTB;

pemars palnyoHajbHbIE, UPPaLMOHAIIbHBIE, IIOKa3aTENbHBIE, JorapupmMUyEcKHe u
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAIINE MOIYJIU U ITapaMeTphl;

IPUMEHATh TpapUuecKhue METOJbl JUIl pelIeHUs YpaBHEHUII U HEpaBeHCTB, a TaKkKe 3ajad ¢
napaMeTpamy;

MOJICIUPOBATh pEAIbHbIE CUTYallUM Ha S3bIKE aiureOpbl, COCTABIATh BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA M UX CUCTEMBI 10 YCJIOBMIO 3a/layM, MCCIEA0BATh IIOCTPOEHHBIE MOJEIN C HUCIIOJIb30BAHUEM
anmapara ajnreOpbl, HHTEPIPETUPOBATh NOJYYEHHBINH Pe3ylbTaT.

DOyHKUUH U TPapuUKU:

CTPOUTH TpapUKH KOMIO3MLIMHU (YHKIUH C MOMOIIBIO 3JIEMEHTAPHOIO MCCIEOBAHUS M CBOICTB
KOMIIO3MIINH JIBYX (PYHKLUH;

CTPOMTB reoMeTpHuUeckre 00pa3bl ypaBHEHUH 1 HEPAaBEHCTB Ha KOOPIUHATHON IIOCKOCTH;

cBOOOJTHO OTIEPHPOBATH MOHATHIAMU: TPAPUKH TPUTOHOMETPUUYECKUX (PYHKIIHII;

NPUMEHATH PYHKIMM [T MOJICIMPOBAHUS U UCCIIEIOBAaHUS PEaTbHBIX IPOIIECCOB.

Havajna maTeMaTH4eCKOro aHaJmu3a:

UCIOJb30BaTh MPOU3BOIHYIO IS MCCIE0BaHUS (YHKIIMU HA MOHOTOHHOCTh U SKCTPEMYMBI;

HaXO0JIUTh HanOOJIbIlIee U HAaUMEHbIIIee 3HaUeHUs (PYHKIMN HENPEPhIBHON HA OTPE3KE;



UCIOJB30BaTh MPOU3BOIHYIO JUISl HAXOKJCHUS HAWIYUIIETrO PEHICHUs B NMPHUKIAIHBIX, B TOM YHCIE
COLIMAIBHO-9KOHOMHUYECKUX, 3a/adax, Ui OINpPEJeNICHHs CKOPOCTH M YCKOPEHHUs Ipolecca, 3aJaHHOTO
dbopmyoit wim rpadukoM;

cBOOOJTHO ~ OMEpUPOBaTH MOHATUSAMH: MEpBOOOpa3Hasi, ONPEACIEHHBIM HMHTErpayl, HAXOAUTh
nepBooOpa3Hble AIeMEHTAPHBIX (PYHKIUN U BBIYUCIATH HHTErpai o gopmysne Hetorona-Jleiibnuna,

HAXOJUTh TUIOUIA/IU TIOCKUX (PUTYp U 00BEMBI TENI C TOMOIIBIO HHTETpaIa;

UMETh TPEJACTABICHHE O MaTeMaTHYeCKOM MOJICIMPOBAHMM Ha TMpPHUMEPE COCTABICHHUS
muddepeHInaTbHBIX YPABHCHHIA,

pemaTh NpUKIagHbIe 33Jadd, B TOM YHCIIE COLUAIBHO-KOHOMUYECKOTO M (PH3MUYECKOTO XapakTepa,
CpeACTBaMHU MaTeMaTHYECKOTO aHaJM3a.
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

AunreOpa u Havasia MmareMaTtrueckoro aHanmza. 10-11 kmacceer: yue6. s oOmeoOpas3oBart. opranu3anuii: 6a30Bbiid 1 yriryos. ypoBau/[ Anumos LA, u
np.].-7-e m3a. — M.:IIpocBemenue, 2019. — 463 c.

METOIUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA
http://mathnet.spb.ru/
http://www.problems.ru/

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://window.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/
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