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IHHOACHUTEJIBHASA 3ATIIMCKA

VYuebHblii Kypc «Anrebpa M Hadyaja MaTeMaTHUECKOTO aHalIHM3a» SBJSETCA OJHMM W3 Haumboliee
3HaYMMBIX B MPOrpaMMe CpeJHEro o0IIero o0pa3oBaHus, MOCKOJIBKY, C OJHOM CTOPOHBI, OH 00ECTIeYUBaCT
MHCTPYMEHTANBHYIO 0a3y I U3yYeHHs BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C JAPYrod CTOPOHBI,
(bopmupyert oruyeckoe U abCTPaKTHOE MBIIIICHHE 00yJalomuXxcs Ha YpOBHE, HEOOXO0AUMOM JUISI OCBOCHHS
nHpOpMATUKH, OOIIECTBO3HAHUS, HCTOPHUH, CIOBECHOCTH W JPYrUX IUCHUIUIMH. B pamkax HgaHHOTO
y4eOHOTO Kypca OOydYaromIuecs OBJIAACBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHON HayKH, KOTopas
(hopMyIUpyeT CBOM IOCTIKEHUSI B MAaTEMAaTUYECKOH (hopme.

VY4eOHbIil Kypc anreOpbl U Hayall MaTEeMAaTUYECKOTO aHAIM3a 3aKJIAJBIBAET OCHOBY Uil YCIIEUITHOTO
OBJIAZICHUS 3aKOHAMH (DU3UKU, XUMUHU, OMOJIOTUH, TOHUMAHHsI OCHOBHBIX TEHJICHIIUI Pa3BUTHS SKOHOMUKH
1 OOIIECTBEHHON XHM3HH, IO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX HHU(POBBIX W KOMITBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOJL30BaTh MX JUIS JTAJbHEHIIEro 0Opa3oBaHus U B IOBCEAHEBHOM XU3HU. B TO
e BpeMsi OBJIa/IeHUE aOCTPAKTHBIMU U JIOTHYECKH CTPOTUMH KOHCTPYKIMSMHU alnreOpbl 1 MaTeMaTHIECKOTO
aHamM3a pa3BUBAaET YMEHUE HAaxXOIHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH, JOKa3bIBATh
VIBEP)KIICHHSI C TOMOIIBI0 HWHAYKIMM M PAaCcCyXJaTh JIAYKTHBHO, HWCIOIB30BaTh O0000IIEHHE U
KOHKPETH3AINIO, a0CTparnpoBaHe U aHAIOTHIO, POPMHUPYET KPEaTHBHOE M KPUTHUYECKOE MBITIIICHHE.

B xoxe u3yuenus yueOHOTO Kypca «AnreOpa W Hayajla MaTeMaTHYeCKOrO aHajau3a» oOydarouiuecs
MOJTy9ar0T HOBBIA OTIBIT PENICHUS MPUKIAIHBIX 33/1a4, CAMOCTOSITEIBHOTO TIOCTPOCHUS MATEeMaTHUYECKUX
MoOJIeNield peanbHBIX CHUTYallud, WHTEPIpETalMy TIOJYYSHHBIX pEIIeHUH, 3HAKOMSTCS C TpUMEpaMH
MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MPHPOJIE, HAYKE M MCKYCCTBE, C BBIIAIONIMMHCS MaTeMaTHIeCKUMHU
OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHbIi Kypc o0MagaeT 3HAaYUTEITbHBIM BOCITUTATEIIFHBIM MTOTEHITHAIOM, KOTOPBIN peann3yercs Kak
yepe3 ydeOHBIM MaTepHall, CIIOCOOCTBYIOMUN (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUsS, TaK M UEpe3
cnenu(uKy y4eOHOW JAEATENBHOCTH, TpEeOyIomEeld MpPONODKATENIFHOW KOHIIGHTPAllMd  BHUMAaHMUS,
CaMOCTOSITEIIbHOCTH, aKKYPaTHOCTH ¥ OTBETCTBEHHOCTH 32 TIOJYYECHHBIN pPe3ylIbTarT.

B ocHoBe wMeroaukm oOOydeHHMs anreOpe H HavajaM MaTeMaTW4YeCKOro aHaim3a  JIC)KHT
JeSTETbHOCTHBIN MIPUHIIUT 00yJEHHUSI.

B crpykrype y4eOHOro Kypca «AireOpa W Havala MaTeMaTHYECKOTO aHalM3a» BBIJICICHBI
CIICAYIOIIHNE COJEpIKATEIbHO-METOAMYeCKie JTUHUU: «Yucna ¥ BeIYHCICHUS», «DyHKIMH H Tpadukmn,
«YpaBHEHUsT U HepaBeHCTBa», «Havama maTtemarmveckoro aHaim3a», «MHOXKecTBa M JOrHKa». Bce
OCHOBHBIE COJICP)KATEIPHO-METOIMYCCKAE JIMHUMA HM3Y4alOTCs Ha TPOTSHKCHHU JBYX JIeT OOy4YeHHs Ha
YpOBHE cpepHero oOmiero oOpa3oBaHUs, €CTECTBCHHO AOTIOJNHSS JIPYr JIpyra W IMOCTENEHHO HACHIIAsCh
HOBBIMH TE€MaMU M pasieniaMu. J[aHHBIN yueOHBI KypC sSBISIETCS MHTETPATHBHBIM, TIOCKOJIbKY O0OBEINHSIET
B ceOe coJepKaHHWE HECKOJIBKMX MaTeMaTWYeCKHX ITUCIUIUIMH, TaKHMX Kak ainredpa, TPUTOHOMETPHS,
MaTeMaTUYEeCKUN aHaIMu3, TEOpUsS MHOXKECTB, MaTreMaThdeckas JIOTMKa W japyrue. [lo Mepe Toro kak
oOyyJaroruecsi OBJIaJIeBalOT BCE 0oJiee MIMPOKMM MAaTEMATHYSCKHM anmapaToM, Y HHUX TOCIEIOBATEIbHO
dbopMuUpyeTCsT ¥ COBEPUICHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHYECKYH0 MOJENb DPEalbHON CUTYaIlHH,
NPUMEHATh 3HAHUS, TOJYYCHHBIE TPU HM3YYECHUU Y4eOHOro Kypca, Ui PEHICHUS CaMOCTOSITEIBHO
c(OpMyINPOBAHHOW MaTeMaTUUECKOM 3a/1auu, a 3aTeM UHTEPIIPETUPOBATH CBO OTBET.

ConepxaTenbHO-MeTOAMUECKast TMHUA «HHcaa U BBIYMCICHUS» 3aBepIlaeT (popMUpOBaHHE HaBBIKOB
UCIIOJb30BAHUS JICHCTBUTENBHBIX YHCEN, KOTOpoe OBIJI0 HayaTo Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus. Ha ypoBHe cpenHero obmiero odpa3oBaHus 0coboe BHUMaHHE yjenseTcss (popMUPOBAHHIO
HaBBIKOB PAIlMOHAJIBHBIX BBIYMCICHHWH, BKIIIOYAIOIIUX B ceOs MCIOJIB30BAaHME PA3IMUYHBIX (OPM 3amUCH
Yyclia, YMEHHE JeJaTh MPHUKUAKY, BBITIONHATh NPUOMMKEHHBIE BBIUMCICHHS, OIEHUBATH YHCIIOBBIC
BBIpQXKEHHUs, paboTaTh € MaTeMaTHMYeCKMMHM KOHCTAaHTaMH. 3HAaKOMbIe OOYdYaloUIMMCS MHOXKECTBA
HaTYypaJbHbIX, LEJbIX, PALUOHANBHBIX U ACHCTBUTEIBHBIX YUCE AOTOIHIIOTCS MHOXKECTBOM KOMILIEKCHBIX
yucen. B kaxIoM M3 3THMX MHOXECTB pacCMaTPUBAIOTCS CBOMCTBEHHBIE eMy crenuduyeckue 3ajauu U
olepaluu: JIeJICeHHE Halello, ONepUpOBaHME OCTATKaMM HAa MHOKECTBE LIEJIBbIX YHCeN, 0COOble CBOMCTBA



palMoOHANBHBIX W HMPPALMOHATBHBIX YHCEN, apH(PMETHUYECKHE OINEpaluHd, a TAKKe H3BJICUCHHUE KOPHS
HaTypaJIbHOM CTENEHU HAa MHOXECTBE KOMIUIEKCHBIX uncen. biaronaps nocienoBaTebHOMY paclIMpPEHUIO
Kpyra HCIOJIb3yEMbIX UMCEJ M 3HAKOMCTBY C BO3MOXHOCTSIMHU MX NPUMEHEHMS Ul PELICHHs Pa3IUYHbIX
3a1a4d (hopMuUpyeTCs MPEICTaBICHHE O SMHCTBE MATEMaTHKU KaK HAyKH M €€ pOJId B MOCTPOECHUH MOJETIeH
PEATbHOTO MUPA, HPOKO UCIOIB3YIOTCS 0000IIeHIEe U KOHKPETH3AIHSL.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEaIU3yeTCs Ha IMPOTSIKEHUH BCEro OOY4YEHMsI Ha YpPOBHE
cpenHero oOmiero o0pa3zoBaHUs, MOCKOJIbBKY B KaxaoM paszene [IporpamMmbl mpeaycMOTpPEHO pelieHue
COOTBETCTBYIOIIMX 3ahady. B pe3ynpraTe oOywaroluecsi OBJIAJEBAIOT PA3IMYHBIMM METOJAMU PELLICHU S
palMOHANBHBIX, HMPPALMOHAIBHBIX, [OKA3aTEIbHBIX, JIOTAPUPMHUUECKUX H  TPUTOHOMETPUUECKUX
YpaBHEHHUM, HEPABEHCTB M CUCTEM, a TaKXKe 3ajay, CoJiepKalux napaMerpsl. [losryueHHbIe yMEHUSI IIUPOKO
WCTIOJIB3YIOTCS TIPU UCCIIEAOBAHNH (DYHKIHK C TOMOIIBIO MIPOU3BOIHOM, MPU PEIICHUH MPUKIATHBIX 33734
U 3a/1a4 Ha HaXO’KJIeHHEe HauOOoJIbIINX U HAMMEHBIINX 3HaueHul QyHKIuK. JlaHHas conepkarenbHast JIMHUS
BKJIIOUAeT B ce0sl Takke (OpMHUpOBAHUE YMEHMH BBIMOJHATH pacuéThl Mo ¢opMmysam, Mpeodpa3oBaHUs
paloHaIbHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUM, a TAK)KE BHIPAKEHUH, COJEPKAIINX
cTeneHu M jorapudmel. brnarogaps usydeHuio anredpandeckoro Marepuaia MPOUCXOIUT JajbHeiliee
pa3BUTHE AITOPUTMHUYECKOIO U aOCTPAKTHOIO MBIIUIEHUS oOydaromuxcsd, (OpMHUPYIOTCS HAaBBIKH
NEeNYKTUBHBIX PacCyXJEHUH, pabOThl C CUMBOJIbHBIMH ()OpMaMH, IpPENCTaBIECHUS 3aKOHOMEPHOCTEH U
3aBUCHMOCTEH B BMJIE€ PaBEHCTB M HepaBeHCTB. AsreOpa mpemiaraeT 3()(eKTUBHbIE MHCTPYMEHTHI IS
pelIeHNs MPAKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3a/1a4, HarJIsIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
sI3pIKa HAYKH.

CopepxarenpbHo-MeToanueckass JUHUS «DYHKIMM U TpaUKW» TECHO MEPerieTaeTcsl ¢ IPYTUMH
JUHUSAMHU Y4eOHOTO Kypca, IOCKOJbKY B KaKOM-TO CMBICIE 3a/aéT TOCIeI0BATEIbHOCTh H3yUCHHS
Marepuana. M3ydeHue CTENeHHOM, MoKa3aTeabHOM, JorapuMUUECKOd M TPUTOHOMETPUUECKHX (YHKITUH,
UX CBOMCTB U rpauKoB, UCTOIb30BaHNE (PYHKUMN A pelIeHus 3a7ad U3 APYrux y4eOHBIX MPEIMETOB U
peasibHOM JKM3HU TECHO CBS3aHO KaK C MaTeMaTHYeCKUM aHaJIM30M, TaK M C pPEUICHHEM ypaBHEHUH U
HepaBeHCTB. [Ipu sToM Gosbllioe BHUMaHHE yiensercs (pOPMHUPOBAHUIO YMEHUS BbIpaxaTh (opmMyaamMu
3aBUCHUMOCTHU MEX]y Pa3IMUHbIMHU BEJIMYUHAMHU, UCCIIEOBATh MOTYY€HHbIE (YHKIIMH, CTPOUTH UX I'padUKU.
Marepuan 3Toil coaep>KaTeIbHOM JIMHMM HAlleJICH Ha pa3BUTHE YMEHUW M HAaBBIKOB, MO3BOJIIONIUX
BBIP@)KaTh 3aBHCHUMOCTH MEXJy BEIMYMHAMH B Pa3lIW4yHONU (opme: aHaTUTHUECKOH, Tpaduveckol u
cioBecHOil. Ero u3ydeHue crmocoOCTBYeT pPa3BUTHIO AJITOPUTMHUYECKOTO MBILIUICHUS, CIIOCOOHOCTH K
00001IEHUIO U KOHKPETU3AllUH1, UCTIOIb30BaHUIO aHATIOTUH.

CopepxarenpHas auHUsS «Hauana mMaremMaTnyeckoro aHajiv3a» MO3BOJIAET CYHIECTBEHHO PacIIUPHUThH
Kpyr Kak MaTeMaTHYeCKHX, TaK W MPUKIAJAHBIX 3a/ad, JOCTYMHBIX OOydalolIUMCs, TaK Kak Yy HHUX
MOSIBJISIETCSI  BO3BMOXKHOCTH CTPOUTH TpaUKH CIHOXKHBIX (YHKUUN, OMNpEAeNsATh HX HauOOJbLINE WU
HAaWMEHBIINE 3HAYCHUS], BBIYUCIATH IUIOMAAU GUTYp U OOBEMBI TEJd, HAXOAUTh CKOPOCTU U YCKOPEHHUS
npoueccoB. JlaHHas conepraTelbHas TUHUS OTKPHIBAET HOBBIE BOBMOYKHOCTH MOCTPOSHHS MAaTEMAaTUYECKIX
MoJieNiel peaibHBIX CHTYallMid, MO3BOJSET HAXOMUTh HAWIydYIllee PEIIeHHWE B MPHUKIAIHBIX, B TOM YHCIIE
COLIMANIbHO-9KOHOMHMYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMU MaTeMaTHYECKOTO aHaiHu3a CIIOCOOCTBYET
Pa3BUTHUIO a0CTPAKTHOTO, (OPMATBHO-JIOTHUECKOTO U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHIA
pacro3HaBaTh MPOSBJICHUS 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U McKyccTBe. OOyyaromuecs: y3HaroT O
BBIJIAIOIINXCS pe3ysIbTaTax, HOJYyYeHHBIX B X0/I€ pa3BUTHUS MaTEMaTUKM Kak HayKd, U 00 UX aBTOpax.

ConepxaTenbHO-MeToAMYeCKast TUHUS «MHOXECTBa U JIOTUKA» BKIIIOYAET B Ce0sl 3JIEMEHThI TEOPUHU
MHO>KECTB M MAaTEMaTHYECKOH JIOTMKU. TeopeTUKO-MHOXKECTBEHHbBIE INPEACTABICHHUS ITPOHU3BIBAIOT BECH
KypC IIKOJBHOM MaTeMaTHKH U IpeylaraloT Haubosee yHUBEpCalbHbIH SA3bIK, 00BEANHAIONINI BCE pa3ieibl
MaTEMaTHKHU U €€ MPWIOKEHUH, OHU CBA3BIBAIOT pa3Hble MAaTEMaTHYECKUE JUCIMIUINHBI U UX ITPUIIOKEHUS B
enuHoe nenoe. [loaroMy BakHO 1aTh BO3MOYKHOCTh 00y4aromeMycs MOHUMAaTh TEOPETUKO -MHOKECTBEHHBIH
A3bIK COBPEMEHHON MAaTeMAaTHKHM U MCIOJIb30BaTh €ro Ui BBIPAXEHUS CBOMX MBbICIEH. J[pyrumM BaskHBIM
NPU3HAKOM MAaTEeMaTUKW KaK HayKd CJeQyeT MpHU3HATh CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBaHMU H
CIIEJOBAaHUE OIpPEAEIEHHBIM IIpaBWJIaM IOCTPOEHHS JOKA3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTaMU



MaTeMaTH4YECKOH JIOTHMKH COCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUSI 00YJalOIINXCs, TO3BOJSET UM
CTPOWTH CBOU DACCYXJIEHHS Ha OCHOBE JIOTHUECKHUX NpPaBUJ, (POPMUPYET HABBIKM KPUTHYECKOTO
MBIIUICHUS.

B yuebHOM Kypce «AnreOpa M Hayajla MaTeMaTHYECKOTO aHAJN3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTH4YeCKOTO MOJICIIMPOBAaHUS, KOTOpPbIE MPHU3BAaHBI CIOCOOCTBOBAaTh (OPMUPOBAHHMIO HABBHIKOB
MOCTPOSHHSI MOJICTICH pealbHBIX CUTYallUi, UCCIIEAOBAHUS 3TUX MOJIEIICH C TIOMOIIBIO anmnapara anreOpsl u
MaTeMaTU4YeCKOTO aHAIM3a, WHTEPIPETAlMH TOJYYCHHBIX pe3yabTaToB. Takue 3alaHusi BIUIETCHBI B
KaX/IbIl U3 pa3/IeNioB MPOTPaMMBI, TIOCKOJIBKY BECh MaTepHaji ydeOHOTO Kypca MUPOKO HCIOIB3YeTCs JUIs
peleHusl MpUKIaTHbIX 3a1a4. [Ipu pemeHun peambHBIX MPAKTHUECKUX 3a/ad 0Oydarommecs pa3sBUBAIOT
HaOJI01aTeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOJIB30BATh aHAJIOTHIO,
0000ImaTe M KOHKPETH3UPOBaTh mpobiemy. JleaTenbHOCTh 1O (OPMHPOBAHUIO HABBIKOB PELICHHS
MPUKJIAIHBIX 3a7jad OpraHU3yeTcs B Ipoliecce M3Yy4eHHs BCeX TeM y4eOHOro kypca «AnreOpa v Havana
MaTeMaTHYECKOTO aHAIH3ay.

Ha usydyenne yuebHOro Kypca «Anredpa 1 Hadaja MaTeMaTH4YECKOrO aHaJlu3a» OTBOJIUTCS 272 yaca:
B 10 xmacce — 136 yacos (4 yaca B Hezento), B 11 kiacce — 136 gacoB (4 yaca B HEJIETIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Ymucna v BbIYUCICHUS

Pammonanbubie  ymcna. OOBIKHOBEHHBIE M JIGCATHYHBIE JpOOW, TPOLEHTHI, OCCKOHEYHBIC
nepuoauueckue poou. [lpumenenue npoOeil 1 NPOLEHTOB AJIsl PEIIEHUS IPUKIAIHBIX 3a]au U3 pPa3IN4HbIX
OTpaciiell 3HAaHUM U pealbHOU KU3HMU.

JeiicTBuTenpHble yncia. PanuoHanbHble U UppalMOHaNbHbIE Yuciia. Apu(pMeTHYecKre oIepaluu ¢
NEHUCTBUTENBHBIMU YHCIaMU. MOJyab ACMCTBUTENBHOTO YHMCIAa M ero cBoiictBa. [lpubmmkEHHbIC
BBIYMCIICHUS, IPAaBUIJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA PEe3yJbTaTa BbIUMCICHUM.

Crenenp ¢ nenbiM mnokasareneMm. bunom Herorona. McnonpzoBanue noaxonsuieil gopmbl 3amucu
JNEUCTBUTENBHBIX YUCEN ISl pELICHUsI TPAKTUYECKUX 3a7a4d U IPEJCTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaATypaJIbHON CTETNIEHU U €r0 CBOMCTBA.

CreneHsp ¢ pallMOHAIBHBIM [T0OKA3aTEIEM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM MTOKA3aTEIEM.

Jlorapudm uucna. CoiictBa jorapudma. [lecsTuunbie U HaTypaIbHBIE JIOTAPU(PMBI.

CuHyc, KOCHHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHHUsI M HEPABEHCTBA

ToxnectBa M TOXAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHMs. PaBHOCHIIbHbIE
ypaBHEHUS U ypaBHEHUs-cieacTBUs. HepaBeHCTBO, pellieHne HepaBeHCTBRa.

OcCHOBHBIE METOJIBI pEIICHHUS LEeIbIX M JPOOHO-pallMOHAJIbHBIX YPAaBHEHMH M HEPaBEHCTB.
MHorouneHsl OT OJHOM NepeMeHHOH. JleneHne MHOrowieHa Ha MHOTOWIEH ¢ ocTtaTkoMm. Teopema besy.
MHuorousensl ¢ neasiMu koddduinentamu. Teopema Buera.

IIpeoOpa3oBaHus YNCIOBBIX BBIPAXKEHHUH, COAEPIKAILNX CTEIIEHN U KOPHH.

WppanmonansHbie ypaBHeHNA. OCHOBHBIE METObI PEILICHUS UPPALIMOHATIBHBIX YPABHEHUN.

IToxa3zarenbHble ypaBHeHUs. OCHOBHBIC METOBI PEIICHUS [T0OKA3aTEIbHBIX YPABHEHUN.

[IpeobpazoBanue BhIpKEHUN, COIEPKAIITNX JOTAPHUPMBI.

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

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

Pemienue cucrteM nUMHEHHBIX ypaBHEHUH. MaTpuila CUCTEMbI JUHEUHBIX ypaBHEHUU. OnpenenuTenb
MaTpulbl 2X2, €ro IeOMETPUYECKHH CMBICI M CBOMCTBA, BBIYHMCICHUE €r0 3HAYCHUS, INPUMEHEHHE
ONPENCIUTENS Ul PELICHUS CUCTEMBI JIMHEHHBIX ypaBHEHUH. PellleHne NpUKIagHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMbl JIMHEMHBIX YypaBHEHMU. lccinemoBaHue MOCTPOGHHOM MOJENM C IIOMOINBIO MaTpull U
OTIPEICIINTENEH.

[locTpoeHre MaTeMaTUYECKUX MOJENEH PEaIbHOM CUTyallud ¢ IIOMOIIbIO YPABHEHUM M HEPABEHCTB.
[IpumeHeHNe ypaBHEHUMI M HEPAaBEHCTB K DPEIICHUI0 MAaTeMAaTUYECKUX 3aJad W 3aJad M3 Pa3IU4HbIX
oOnacTeil HayKu U pealbHOM )KU3HH.

DyHKUUH U TPaPUKHU

OyHKIMsA, crnocoObl 3amaHus (QyHkuMHU. B3anMHO oOpathble ¢(yHkumu. Kommosunmst (yHKUIMH.
I'padux GpyHKIIMHM. DIeMeHTapHble MpeoOpa3oBaHus rpaguKkoB GyHKIUH.

OOGnacte ompesneneHuss W MHOXKeCTBO 3HaueHuM QyHkumu. Hymm @ynkmun. IIpomexyrku
3HakonoctossHCTBA.  Y&€tHple W HeuérHble ¢QyHkumu. Ilepuoguueckue ¢ynkuuu. IIpomexyrku
MOHOTOHHOCTH (QYHKIMH. MakcUMyMbl U MUHHUMYMbI (yHKUnU. HanGombliee M HauMeHblee 3HAYCHUS
(GYHKIIMU HAa TPOMEKYTKE.

JIuneiiHas, KBaJpaTH4yHass M JApOOHO-IMHEHHAas (QyHKIMHU. DIEeMEHTapHOE UCCIEeI0BaHUE U
MOCTPOEHHE UX I'PapHKOB.



Crenennasi QyHKIMs ¢ HaTypaJbHBIM M IIeNbIM MoKa3ateneM. E€ coiicTBa u rpaduk. CpoiicTBa u
rpaduK KOpHs N-0i CTEeNeHN KaK (PYHKIMH 0OpaTHOM CTENEHN C HaTypaJbHBIM MIOKA3aTEIeM.

[Toxa3zaTenpHast u jorapudmuueckas QyHKIMH, UX CBOICTBa U rpaduku. Vcnonp3oBanue rpaguxkoB
GyHKUUH 11 pereHus] ypaBHEHHIA.

Tpuronomerpuyeckass OKpPYKHOCTb, ONpEICICHUE TPUTOHOMETPUYECKUX (DYHKIHMI YHCIOBOTO
apryMeHra.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH B pEAIBHBIX TMpolleccaX M sABICHUAX. [ paduku peasbHBIX
3aBUCHMOCTEH.

Hayana MmaTteMaTH4eCKoOro aHaJIu3a

[locnenoBarenbHOCTH, CIOCOOBI 3a/JaHUS NOCIeA0BaTeNbHOCTEN. MeTo MaTeMaTnyecKol UHTyKIIUH.
MOHOTOHHBIE U OTPaHUYEHHBIE NTOCIE0BATENBHOCTU. lcTOpusl BOSHUKHOBEHHUSI MaTEMaTUYECKOTO aHAJIN3a
KaK aHajan3a 0ECKOHEYHO MaJbIX.

Apudmernueckas M reoMmeTpuyeckass mporpeccuu. beckoHeuHo yObIBarolasi I'e€OMETpUYecKast
nporpeccusi. CymMma O€CKOHEYHO  YOBIBAIOIIEW TEeOMETpPUYEeCKol  mporpeccuu. JIMHEHHBIA U
SKCHOHEHIHANbHBIH pocT. Yucno e. dopmyna ciloxXHBIX MPOLEHTOB. Vcmnonb3oBaHue mnporpeccuu yis
pelIeHNs pealibHBIX 3ajjad MPUKIAJHOTO XapaKTepa.

HenpepriBHbie QyHKIMM U UX cBOiicTBa. TOUKM pa3pbiBa. ACUMITOTHI rpagukoB ¢pyHkuuid. CBoiicTBa
(GyHKIMI HENpephIBHBIX HAa oTpe3ke. MeTo ] MHTepBaioB JUIsl pelieHus HepaBeHCTB. [IpumeHeHne cBOMCTB
HEeNpephIBHBIX (PYHKIUHN AJIs peleHus 3aaau.

[lepBas u BTOpas mpousBojaHbIE QyHKUMU. OmpeneneHue, reOMeTPUUYEeCKUl U (PU3NYECKUI CMBICI
MIPOM3BOIHON. YpaBHEHHE KacaTeNbHOMN K TpaduKy (QyHKIIHMH.

[IpousBonnbie sneMmeHTapHbIX (yHKIUA. [lpon3BoAHas CyMMbl, NpPOU3BEAEHHUS, YAaCTHOTO U
KOMTIO3HUITUH (hYHKITUH.

MHo:xecTBa M JIOTHKA

MHO3€ecTBO, OTiepallii HaJl MHO>KECTBAMH U UX CBOWCTBA. [[narpammel Ditnepa—Benna. [I[pumenenue
TEOPETUKO-MHOKECTBEHHOIO amnmnapara Jjsi ONHCaHUs pPEealbHBIX IMPOLIECCOB WM SABJICHUH, NPU PELICHUH
3aja4d U3 APYrux y4eOHbIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO MaTEeMAaTU4YECKOTO OOBEKTa, CIEACTBUE, J0Ka3aTesIbCTBO,
PaBHOCHJIBHBIE yPaBHEHUS.

11 KJIACC

Yucya v BLIYHCTIEHUS

Harypanbubie u nensie uyucna. IlpuMeHeHune NpU3HAKOB AEIMMOCTH IENBIX YHCE, HauOOJBIIHA
obumit genutens (nanee — HOJl) u Hanmenbiee obuiee kpatnoe (aanee — HOK), octatkoB mo moayito,
anropuTMa EBKina a1 penieHus 3a1a4 B IENbIX Ynciax.

KommuiekcHbie ymcnma. AnreOpawdeckas ¥ TPUTOHOMETpHYEcKas (OPMBI 3alMCH KOMILJIEKCHOTO
yucna. ApudmeTudyeckue ornepanuy ¢ KOMIUIGKCHBIMH 4YuciiaMu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha
KoopauHaTHOU iockocTH. Dopmyna Myaspa. Kopau N-0ii cTenenu u3 KkoMIuiekcHOTo uncia. [Ipumenenue
KOMILJIEKCHBIX YHCeN [T pelieHus PU3NUecKUX U TreOMETPUIECKHIX 3a/au.

YpaBHeHHS U HEPABEHCTBA

Cucrema u COBOKYITHOCTh YPaBHEHHI M HEPaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSI.
PaBHOCHIIBHBIE HEpABEHCTBA.

Ot60op KOpHEH TPUTOHOMETPHUECKUX YPABHEHHH C MOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemmenune TpuroHoMeTprUueCKUX HEPABEHCTB.

OCHOBHBIE METOIBI PEIICHUS MTOKA3aTENbHBIX U JIOTAPU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUS HPPAIIOHATHHBIX HEPABEHCTB.

OcCHOBHBIE METOIBI PEIICHUS CHUCTEM ¢ COBOKYIHOCTEH pallMOHANBHBIX, HpPPAIlMOHATbHBIX,
MOKa3aTeIbHBIX U Jorapu(PMUUECKUX YpaBHEHUN.



VYpaBHEHHUs1, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPAMH.

[IpuMeHeHNnE ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX 3aJad U 3a4ad U3
pa3nUYHbIX 00JacTell HAYKH U PEaTbHOM KU3HU, HHTEPIPETALUs MOTYYSHHBIX PE3yIbTaTOB.

DyHKUUH U TPAaPUKHU

I'papux xommosuimu  QyHkoumii. ['eomerpuueckre o00pa3bl ypaBHEHH W HEPaBEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH.

Tpuronomerpuieckue GyHKIIUHN, UX CBOMCTBA U rpadUKH.

I'paduueckue MeTo/bl pelIeHHs] YpaBHEHUI U HEpaBeHCTB. | paduueckre METObpl PEHICHUs 33134 ¢
rapamMeTpamu.

Ucnonws3oBanne rpaduxoB (QyHKUMA I HCCIEIOBAHUS MPOIECCOB W 3aBUCUMOCTEH, KOTOPHIE
BO3ZHUKAIOT MPU PELICHUH 3a/1a4 U3 APYrUX YU€OHBIX IPEIMETOB U PEATILHOM KU3HU.

Hayana maTteMaTH4ecKoro aHajaim3a

[IpumeHeHre NTPOM3BOJHONW K HCCIEAOBaHMIO (DYHKIMH Ha MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxosxienre HanOoIbIIero 1 HAMMEHBIIIETO 3HAUYEHUN HETIPEPHIBHON (DYHKIIUU HA OTPE3KeE.

[IpuMeHeHre TPOU3BOAHON Il HAXOXKJICHHSI HAWIYYIIero penIeHus B NPUKIAJAHBIX 3ajadax, s
OTpeJieNIeHUs] CKOPOCTH U YCKOPEHHS MpoIiecca, 3aJaHHOTO (pOopMyIIoN MiH rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO NepBooOpa3HbIX. IlepBooOpa3Hble 3IeMEHTApHBIX (QYHKIIHIA.
[IpaBuna HaxoXAeHUS TEPBOOOPA3HBIX.

Wuterpain. ['eomerpruueckuii cMbICT HHTErpaia. Berancnenue onpenenéHHoro nHTerpaia no Gopmysne
HrroTona-JleitOnuna.

[Ipumenenue uHTerpaia Ijas HaXOXKICHHS IUIOHIaJ el MIOCKUX (GUryp U 00bEMOB Te€OMETPUUYECKUX
TeI.

[Tpumepsr pemenuit nuddepeHnaTbHBIX YpaBHEHUH. MaTeMaTHuecKoe MOJCIMPOBAHNE PEaTbHBIX
MPOIIECCOB C MOMOIIBI0 TU((hepeHIINATBEHBIX YPAaBHEHUM.



IVNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YUEBHOI'O KYPCA «AJI'EBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEI'O
OBIIETI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:k1aHCcKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTD TPAKAAHCKON MOZUIUN 00yJArOIIErocsi Kak akTHBHOTO M OTBETCTBEHHOTO HJICHA
poccuiickoro oOImiecTBa, NPEACTABICHHE O MAaTeMAaTUYECKUX OCHOBAaX (PYHKUHMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBIIGHHH, TpoUEeAyp TpakJaHCKOro oOmecTBa (BBIOOPBI, OMPOCHl M JAPYroe), yMEHHE
B3aMMOJICIICTBOBATH C COIMAIIBHBIMU MHCTUTYTAMHU B COOTBETCTBUU C MX (DYHKIMSIMU U HAa3HAUCHUEM;

2) IaTpMOTHYECKOT0 BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh POCCHUMCKONW TpaKJAHCKOW WJEHTUYHOCTH, YBaXXEHUS K MpOLUIOMY U
HACTOSIIIEMY POCCUHCKON MaTEMaTHKH, IIEHHOCTHOE OTHOIIIEHHE K JOCTH)KEHHUSIM POCCUMCKUX MaTEMAaTUKOB
U POCCUICKOW MAaTEMAaTUYECKOM IIKOJIbI, HCTIOJIb30BAHHUE ITUX JIOCTHKEHUH B IPYTUX HAyKaX, TEXHOJOTUSX,
chepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUSA:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOCCHIICKOrOo HapoJa, CHOPMUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHMS, ITUYECKOTO MOBEACHHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTH)KEHUN HAyKu U
JeSITeNIbHOCTBIO YYEHOT0, OCO3HAHKE JINYHOTO BKJIaJia B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3cTeTM4YeCKOro BOCIIUTAHUSA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUasl 3CTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4y, peUIeHUuM, pacCyKICHUH, BOCIPUMMYMBOCTh K MAaTEMaTHYECKMM AacleKTaM pa3jiudHbIX BHJIOB
HCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMHUPOBAHHOCTh YMEHHS NPHUMEHSTh MaTeMaTHYecKue 3HaHUS B HHTepecax 370pOBOIO H
6e3omacHoro oOpas3a >KM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/0POBBIO (340pOBOE MHTAHUE,
cOalaHCUPOBAHHBI PEXKHUM 3aHATHUM M OTIbIXa, pETyJspHas ¢u3ndeckas aKTHUBHOCTH), (PU3NUYECKOE
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIIBHOMN JESATENBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

FOTOBHOCTb K TpPYAY, OCO3HAaHUE LIEHHOCTH TPYAOJIOOMS, HHTEpec K pa3uyHbIM cdepam
npodeccuoHabHOM AESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U e€ MPHIOKEHUSIMU, YMEHHE COBEPIIATh
OCO3HAHHBII BBIOODP OyAyliel mpodeccun U peann30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TUIaHbI, TOTOBHOCTh
U CHOCOOHOCTh K MaTeMaTH4eCKOMY OOpa30BaHUIO M CaMOOOPAa30BaHHMIO HA MPOTSHKEHHHM BCEH JKHU3HH,
TFOTOBHOCTb K AKTUBHOMY YYacTHIO B PELICHUU IPAKTUYECKUX 3a]]a4 MAaTEMaTUYE€CKOI HaPaBICHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

c(OpPMUPOBAHHOCTh JKOJIOTHYECKON KYyIbTYPhl, MOHUMAHUE BIIUSHUS COLMATHHO-3KOHOMHUYECKUX
MPOLIECCOB HAa COCTOSIHME MPHUPOJHON M COIMATBHOM Cpeabl, OCO3HAHHE TIJI00albHOTO XapakTepa
9KOJIOTHUECKUX MpOOJieM, OpUEHTAIMsl Ha IMPUMEHEHHE MaTeMaTHYeCKUX 3HAHUW JJIs pelieHus 3ajad B
obnacTu OKpyKaroleld cpeapl, TUIAHUPOBAHHME IMOCTYIKOB M OIEHKM HMX BO3MOKHBIX MOCIEACTBUN s
OKpY’Karollen Cpeibl;

8) HeHHOCTH HAYYHOr0 NNO3HAHUS:

c(OPMHUPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U
OOIIECTBEHHON MPAaKTUKH, MOHMMAaHUE MAaTeMAaTUYeCKOW HayKH Kak cepbl 4elOBEYECKOW NesTeNbHOCTH,
9TanoB €€ pa3BUTUSA U 3HAYUMOCTH JUISl Pa3BUTUS LMBWIM3ALMH, OBJIAJCHHUE SI3bIKOM MaTEMaTUKH U
MaTeMaTHYeCKOM KyJIbTYypOil Kak CpEICTBOM IO3HAHMUSI MHUPA, TOTOBHOCTHh OCYIIECTBISTh MPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITEIbBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI



IMo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS

ba3oBble oruyeckue a1ecTBus:

BBISIBIIAITh M XapaKTEpU30BATh CYIIECTBEHHbIE IPU3HAKM MaTeMaTHYECKUX OOBEKTOB, MOHATH,
OTHOIICHUH MEXJY MOHATHAMH, (POPMYIUPOBATH OMpPEICICHHs MOHATUH, YCTAaHABIMBAThH CYIIECTBEHHBIH
MPU3HAK KJIacCH(PUKALNU, OCHOBAHUS JUI1 0000IICHUS M CPABHEHUS, KPUTEPUH NTPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYJIUPOBATH U MPEOOPA30BBIBATH CYXKIACHUS: YTBEPAUTEIbHBIE U OTPULIATEIILHBIE,
€IMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M INPOTUBOpEuYUs B (akTaX, JAHHBIX,
HAOJIOICHUSAX U YTBEPKACHUSX, TIPEAIaraTh KPUTEPUH JUTsI BEISIBICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA;

JeNnath  BBIBOABI C  HCIOJB30BAHMEM 3aKOHOB  JIOTHKH, JIEAYKTHUBHBIX M  HHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITEJIBHO JIOKA3aTEeNbCTBA MAaTeMaTUYECKUX YTBEPXKACHUU (MpsMble U OT
MPOTUBHOTO), BBICTPAMBATh APTyYMEHTAIMIO, TPUBOJUTH MPUMEPHl W KOHTPIPHUMEPHI, 0OOCHOBBLIBATH
COOCTBEHHBIE CYXJACHHS U BHIBOJbI;

BBIOMpATh CHOCO0 pelieHns yueOHO! 3a/1auu (CpaBHUBATh HECKOJIBKO BapMAHTOB pEIlIeHUs, BRIOUpaTh
HauboJee NOAXOAAIUHN C YUETOM CAMOCTOSTEIbHO BbIACIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBare/ibcKkue 1elCTBUA:

HCI0JIb30BaTh BOIMPOCHI KaK MCCIEI0BAaTENbCKUI HHCTPYMEHT MO3HaHUS, (OPMYIHpPOBaTh BOMPOCHI,
¢bukcupymole NpoTUBOpeYre, MpolieMy, YCTaHABIMBATh MCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

MIPOBOJUTH CaMOCTOSTEIbHO CIUIAHUPOBAHHBIM HSKCHEPUMEHT, HUCCIIEJJOBAHUE [0 YCTAaHOBJIEHMIO
0COOCHHOCTENl MaTeMaTHUYecKoro OOBEeKTa, SBJICHUS, IPOLIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
0o0BbeKTaMu, SIBJICHUSAMH, ITPOLIECCAMH;

caMoCTOSITENIbHO  (hopMynupoBaTh O00O0OIIEHUST U BBIBOJABI 10O pe3yabTaTaM IPOBEAEHHOIO
HaOMIOJICHUS, KCCIEAOBAHUS, OLICHUBATh JOCTOBEPHOCTh TIOJYYEHHBIX pPE3yJIbTAaTOB, BHIBOJOB U
000011IeHMI;

MIPOTHO3MPOBATh BO3MOXHOE pPa3BUTHE IMPOLIECCA, a TAKXKE BBIJBUraThb MPEIIMOJIOKEHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIIAITh J€PUIUTHI WH(GOPMALIMKU, JaHHBIX, HEOOXOJUMBIX JJIi OTBETAa HA BOIPOC U VIS PEIICHUS
3a/1a4u;

BbIOMpATh MH(POPMALMIO U3 UCTOYHUKOB PA3IMUYHBIX THUIIOB, aHAJTU3UPOBATH, CUCTEMATU3UPOBATH U
HMHTEPIPETUPOBATH HHPOPMAIIUIO PAa3IUYHBIX BUJIOB U (POPM MpeacTaBICHUS;

CTPYKTYpUpOBaTh HUHGOpPMAIMIO, TMPEACTaBIATh €€ B pPa3IUYHBIX (opmax, HIUTIOCTPUPOBATH
rpagu4ecKu;

OIICHUBATh HAAEKHOCTH MH(POPMAIIMH 10 CAMOCTOSATENBHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHnKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Oo0menne:

BOCIPUHHUMATh U (POPMYIHPOBATH CYXKAECHUS B COOTBETCTBUH C YCIOBUSMH U LEISIMHU OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M NHCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHHUS IO
X0y pelleHus 3ajaul, KOMMEHTHPOBATh MOJIYYEHHbIN PE3YNbTaT;

B X0Je 00CYXJeHHs 3a/laBaTh BOIIPOCHI MO CYIIECTBY 0OCYXJaeMOW TeMbl, MPOOJIEMBbI, peraeMon
3aJ1a4M, BBICKA3bIBATh UJIEH, HALIEJICHHBIE HA MIOUCK PEIIECHNUS, COTIOCTABIATh CBOM CYXKJIEHUS C CYXKACHUIMU
JIPYrUX Y4acTHUKOB JUAJIOTa, OOHApYKMBATh pa3MyMe W CXOJCTBO MO3UIMHA, B KOPPEKTHOW ¢opme
(bopMynUpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;



IIPEACTABIATh  PE3ylbTAaThl  PELIEHUS  3aJaud, OKCIEPUMEHTa, HUCCIECJOBAaHMS, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (OpPMAT BBICTYIUICHHSI C YYETOM 33434 NPE3CHTAlMd U 0COOEHHOCTEH
ayJIUTOpUHU.

PeryisiTUBHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

Camoopranu3anus:

COCTaBIIATh TUIAH, AJITOPUTM PEIICHHS 3a/1a4H, BEIOMpATh CIOCO0 PEmIeHUS C YIETOM HMEIOITUXCS
pPECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUH C
y4€TOM HOBOM MH(OpMaIUu.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJIEKT:

BIIQJICTh HABBIKAMU TIO3HABATECIILHON pe(ICKCMM KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUU W
MBICIIUTEIBHBIX TIPOIECCOB, UX PE3YJbTATOB, BIAJAETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoIecca
W pe3y/bTaTa PeleH!s MaTeMaTHIeCKOH 3a/1a4;

MIPEIBHJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPH PEIICHUH 33/1a9H, BHOCUTh KOPPCKTUBHI B
JeSITeIIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX, HAHJICHHBIX OIINOOK, BEISIBIICHHBIX TP YIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YJIbTaTa IEINH M YCIOBHSIM, OOBSICHITh TPUYMHBI JOCTHXCHHUS WU
HEJOCTHKEHHSI PE3yJIbTATOB JCATSILHOCTH, HAXOIUThH OITUOKY, J1aBaTh OIEHKY MTPHUOOPETEHHOMY OTIBITY.

CoBMecTHaA 1€AATEJILHOCTD:

MMOHMMATh W WCIOJIb30BaTh MPEHMYIIESCTBA KOMAHIHOW W WHIMBHIYAJILHON paOOTHI MPU PEIICHUH
y4eOHBIX 3aJa4, MPUHUMAThH IIeJb COBMECTHOM JCSITeILHOCTH, TUIAHUPOBATH OPTaHHU3AIMI0 COBMECTHOM
paboTHI, pactipeiesiTh BUILI PabOT, TOTOBAPUBATHCS, OOCYKIATh MPOIIECC U Pe3yabTaT paboThl, 06001I1aTh
MHEHHS HECKOJIBKHX JIIOCH;

Y4acCTBOBATh B T'PYNNOBBLIX (opMax paboThl (00CYykIeHUs, OOMEH MHEHUH, «MO3TOBBIC IITYPMBI» U
WHBIE), BBIMOJIHATH CBOIO YacTh pabOThl M KOOPIAUHUPOBATH CBOU JAECUCTBUS C IPYTMMHU WIEHAMU KOMAaHbI,
OIICHMBATh KaYeCTBO CBOErO BKIJIAJa B OOIIMN MPOAYKT MO KPUTEPUAM, CPOPMYITHPOBAHHBIM y4acTHUKAMHU
B3aMOJIEHCTBHUS.

INPEIMETHBIE PE3YJIBTATbBI

K xoHmy o0ydenus B 10 kiacce oOydarImuics MOTYIUT CICAYIONIUE MPEIAMETHBIE PE3YIbTAThl 110
OT/EIILHBIM TeMaM pabodeil mporpaMmbl yueOHOTO Kypca «Anredpa u Hadajla MaTeMaTHYECKOTO aHAIIU3ay:

Yucja ¥ BbIYMCIEHUS:

CBOOOJIHO OIEPUPOBATH MOHATHSAMHU: PAMOHAIBLHOE YHCIIO, OSCKOHEYHas MEepUOJMYEcKas IpoOb,
MPOLIEHThI, HPPALMOHATIBLHOE YHKCIO, MHOXECTBA PALMOHAIBHBIX W JEHCTBUTENIbHBIX YHUCEI, MOJIYJb
JEUCTBUTEIBHOTO YKCIIA;

MPUMEHSTH JIPOOH M MPOIICHTHI IS PEIICHUS MPUKIATHBIX 3a/1ad U3 Pa3IMYHbIX OTpacie 3HaHUN U
pETBHOM XKU3HU,

MPUMEHATh MPUOMMKEHHBIC BBHIYMCICHUS, MpaBUJia OKPYTJCHHS, MPUKUAKY U OLEHKY pe3yibTara
BBIUMCIICHUH;

CBOOOJHO OMEpPUPOBATH MOHSTHEM: CTENEHb C IEIbIM MOKa3aTesleM, MCIOJIB30BaTh MOIXOISIIYIO
(dhopMy 3amiCH IEHCTBUTENBHBIX YHCET IS PEIISHHS TPAKTHUECKUX 3a/1a4 U MPEeACTaBIeHUS JaHHBIX;

CBOOOJHO OTEpUPOBAThH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYpaIbHOU CTENEHHU;

CBOOOJHO OTIEpUPOBATH MOHATHEM: CTETIEHb C PALIMOHAIBHBIM MMOKA3aTelNeM;

CBOOOJHO OTEPUPOBATH MOHATUAMU: JIOTapu(M YKcia, TECATHUHbIE U HATypalbHbIE JOrapru(MBbI;

CBOOOJHO OTEPUPOBATH MOHATUAMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO apTyMEHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHT'€HC YHCIOBOTO apryMeHTa.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH TMOHSATUSMHU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO, PaBHOCHIILHBIC
YpaBHEHUS U YPABHEHUS-CIIE/ICTBUS, PABHOCUIJIbHBIE HEPABEHCTBA,



NPUMEHATh PA3IMYHbIE METOJAbl PEIICHHs PALMOHAIBHBIX W JAPOOHO-pPAlMOHAIBHBIX YpaBHEHUH,
MPUMEHSTh METOJT HHTEPBAJIOB ISl PEIICHUS] HEPABEHCTB;

cBOOOJTHO ONEpUPOBATh MOHATHSIMU: MHOTOWICH OT OJHOW IMEepPEeMEHHOW, MHOTOWIEH C IENbIMU
Kod(ppuIMEeHTaMHU, KOPHM MHOTOWIEHA, NPUMEHATH JIeJIEHUE MHOTOWICHa Ha MHOTOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera nis pemenus 3anay;

cBOOOJTHO OIEPUPOBATH TMOHSATHAMHU: CHCTEMa JIMHEHHBIX YpaBHEHHMH, MAaTpHIA, OIpPEEIUTENb
MaTpuIpl 2 X 2 W €ero TeOMETPUYECKHH CMBICI, HCIOJIB30BaTh CBOWCTBA OMpeAeHHTeNs 2 X 2 i
BBIUMCIICHUSI €T0 3HAYCHHS, MPUMEHSTH ONPEACTUTENH JUIi PEIICHHS CHUCTEMbl JIMHEWHBIX ypaBHEHUH,
MOJICIUPOBATh pPEAIbHBIE CUTYallMd C I[IOMOINBI0O CHUCTEMbl JIMHEHHBIX YypaBHEHUH, HCCIEAO0BAThH
IIOCTPOEHHBIE MOJIENIN C TIOMOIIIbIO MATPUL] U ONIPEACIUTENIEH, UHTEPIIPETUPOBATH ITOJIyYEHHBIN pe3yNbTar;

MCIIOJIb30BATh CBOWCTBA JICHCTBUIA C KOPHSIMH JJIS TPe0Opa30BaHMs BRIPAKEHUI,

BBITIOJTHATE TIPe0Opa30BaHUs YMCIOBBIX BBIPAKEHHH, COJEPKAIMMX CTENEHH C PalMOHAIBHBIM
MOKa3aTesem;

HCII0JIb30BATh CBOMCTBA JIorapu(MOB JUIsl MPeoOpa3oBaHUs JOrapu(PpMHUUECKUX BbIPAKECHU;

CcBOOOJTHO OMEpUPOBaTh NOHATHAMH: HMpPpALMOHANBHbBIE, IOKa3aTeNbHbIE H Jorapu(MUYecKnue
YpaBHEHHsSI, HAXOJUTh MX PEIICHHs C IMOMOIIHI0 PABHOCHIIBHBIX MEPEX0J0B WM OCYIIECTBISISI MPOBEPKY
KOpHEH;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpPHUYECKHE (OPMYIBI Uil TpeoOpa3oBaHUsI TPUTOHOMETPHUECKUX
BBIPAKEHUM;

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

MOJICIMPOBATh pPEATBHBIC CUTYallUd Ha S3bIKE alnreOpbl, COCTaBJSATh BBIPAKEHUS, YpaBHEHUS,
HEpaBEHCTBAa M0 YCJIOBHUIO 3a/lauM, HCCIENOBaTh MOCTPOEHHBbIE MOJEIM C MCIOJIb30BaHHEM arlapara
anreOpsl.

DOYyHKUUM U TPAaPUKH:

CBOOOJIHO OTIEPUPOBATHh TOHATHAMU: (PYHKIUS, CIIOCOOBI 3a7aHusl (PYHKIMH, B3aMMHO OOpaTHBIC
dbyHKIIMHA, KOMTIO3UTIUSA DYHKIMH, rpaduK (yHKIIUH, BBITIOJHSTH 3JIEMEHTapHBIC MPeoOpa3oBaHus rpauKoB
GbyHKIINI;

CBOOOJHO ONEPUPOBATh MOHATUSMU: O00JIACTh ONMPEACTICHHUS U MHOKECTBO 3HAYeHHUN (DYHKIIMH, HYIU
(GYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: YETHBIE U HEUETHbIE (DYHKIUHU, HepuoanYecKue (QYHKUIUH,
MIPOMEXYTKA MOHOTOHHOCTU (DYHKIIMHM, MAKCUMYMbl U MUHUMYMBbI (DYHKIIMH, HAUOOJIbIIEe U HAaUMEHbIIee
3HaueHue (PYHKIHUU Ha TPOMEKYTKE;

CBOOOJHO OMEpPUPOBATH MOHSATUSIMU: CTETEHHAs (YHKIHS C HATypaJbHBIM M IEJIBIM IOKa3aTelseM,
rpaduk crerneHHON (YHKUIMU C HAaTypallbHBIM U IENbIM TOKa3aTeleM, rpaduk KOpHS N-Oi CTENEeHH Kak
(GyHKIMH 00paTHOM CTENEeHU C HaTypallbHBIM TMOKa3aTelleM;

OTepUpPOBaTh MOHATUSAMH: JIMHEIHAs, KBaJpaTU4Has M JpOOHO-TMHEHHas (QYHKUWU, BBHITOIHSATH
AIIEMEHTAPHOE UCCIIEOBAHKE U TIOCTPOCHUE UX TPAPHUKOB;

CBOOOJHO OMEPUPOBATh MOHATUSAMU: MOKa3aTenbHas U Jorapudmuueckas (YHKIHH, UX CBOMCTBA U
rpaduku, UCTIONB30BaTh UX TPaQUKH AT pelIeHHUsS YPaBHEHUN;

CBOOOJTHO ~ OmepupoBaTb  HOHATHAMU:  TPUTOHOMETPUYECKAs  OKPY)KHOCTb,  OIpeJesieHHe
TPUTOHOMETPUUECKUX (PYHKLIUI YHUCIOBOTO apTryMEHTa;

UCTOJb30BaTh Tpapuku (QYHKIMHA Ui UCCIEI0BaHMS IMPOLECCOB M 3aBUCUMOCTEH IMpH pelIeHUH
3aja4 U3 JPYrux y4eOHBIX MPEIMETOB M peabHON JKHU3HHU, BbIpaXaTb (OPMYJIaMU 3aBUCUMOCTH MEX]y
BETTUYMHAMU;

Hayana MaTeMaTH4ecKoro aHajau3a:

cBOOOJIHO OMEpUPOBaTh MOHATUSAMU: apupMeTHyecKas U reoMeTpudeckas mporpeccus, OeCKOHEYHO
yOBbIBaroIasi reOMeTpUYecKas MPOrpeccus, JUHEHHbIM M AKCMOHEHIMAIbHBIM POCT, (GopMyna CIOXKHBIX
MIPOLIEHTOB, UMEThH MPEJICTABIICHHE O KOHCTAHTE;



HCI0JIb30BATh IIPOIPECCUU /ISl PELIEHMSI pEalIbHBIX 3a]a4u IPUKIIAJHOTO XapaKTepa;

cBOOOJTHO OTMEPUPOBATh MOHATHSIMHE: TIOCIE0BATENLHOCTD, CHOCOOBI 3aaHusl MOCIIEI0BATEILHOCTEH,
MOHOTOHHBIE U OIPAaHUYEHHBIE NOCIEA0BATEIBLHOCTH, IOHUMATh OCHOBBI 3apOKJIE€HUS MAaTEMaTHUYECKOIO
aHajM3a KaK aHajln3a 0ECKOHEYHO MaJlbIX;

cBOOOJTHO ONEpUpPOBATh MOHATHAMU: HEMpEpbIBHbIE (YHKIMHU, TOUKH pa3pbiBa rpaduka (HyHKIUH,
acCUMIITOTHI rpaduka GyHKINY;

cBOOOJTHO OmepupoBaTh MOHSATHEM: (YHKIMS, HENpepbIBHAS Ha OTPE3Ke, NMPUMEHATH CBOWCTBA
HENpepbIBHBIX PYHKUUHN Ui pellIeHus 3a/1a4;

cBOOOJTHO OTIEPHPOBATH TMOHATHSAMU: TIEpBasi W BTOpas IMPOW3BOAHBIC (YHKIWH, KacaTelbHas K
rpaduKy QyHKIHH;

BBIUMCIIATH TPOU3BOJHBIE CYMMBI, TPOM3BEICHHs, YaCTHOTO W KOMITO3UIMH JBYX (DYHKIIMH, 3HATH
MIPOU3BO/IHBIE IEMEHTAPHBIX (PYHKINIA;

HCI0JIb30BATh T€OMETPUUYECKUIN U PU3NUYECKHI CMBICI POU3BOIHOM JIJIs pEIIeHUs 3a/1a4.

MHoKecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUAMU: MHOYKECTBO, OTIEpAllUU HaJl MHOKECTBAMU;

HCI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapaT JUisi ONMCAHUS peabHBIX MPOLECCOB U SIBICHUH,
IIpU pEeLIeHNH 3a]a4d U3 IPYTUX y4eOHbIX IPEIMETOB;

CBOOOJHO OMNEpPUpPOBaATh MOHATUSIMH: OINpEAeNeHue, Teopema, ypaBHEHHUE-CJIEJICTBUE, CBONCTBO
MaTeMaTH4eCKOro 00bEeKTa, 10Ka3aTeIbCTBO, PABHOCUJIbHBIE YPAaBHEHHS U HEPABEHCTBA.

K xoniy obydenus B 11 kiacce oOyyaromuiicss MOJyYUT CIIEAYIONIUE MPEIMETHBIE Pe3yNbTaThl MO
OTJIeIbHBIM TeMaM paboyeil mporpaMmMbl y4eOHOTO Kypca «Airedpa u Hayaja MaTeMaTUYECKOTO aHAIN3a»:

Yucaa v BbIYMCICHUS:

cBOOOJIHO ONEpPHPOBATh NOHATUAMM: HATypalbHOE U 1I€JI0€ YHUCII0, MHOKECTBA HATYPaJIbHBIX U LIEJbIX
4yucesl, UCIO0JIb30BaTh MpU3Haku aenauMoctH uenbix yrcen, HOJl 1 HOK HaTypaibHBIX yrcen sl pelieHus
3a/1a4, IPUMEHATH aroput™ EBkinna;

CcBOOOJITHO ONEpUpPOBaTh IMOHITHEM OCTaTKa II0 MOJYJI0, 3alUChIBaTh HATypajlbHblE 4YHCIA B
Pa3IMYHBIX MO3UIMOHHBIX CUCTEMAX CUUCIICHHUS,

CBOOOJITHO ONEpUPOBaTh MNOHATHSAMM: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMILJIEKCHBIX YHCET,
IPEJCTaBIATh KOMIUIEKCHBIE 4YMCIa B ainreOpanyeckol M TPUTOHOMETPUYECKOH (opMe, BBIOJIHATH
apupMeTHYeCcKe onepaly ¢ HUMU 1 N300pakaTh Ha KOOPIUHATHOM IJIIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJITHO ONEpUPOBaTh NOHATHAMM: HMPPALMOHANbHBIE, [I0Ka3aTelbHbIE U JIOrapupMHUUECKHE
HEPABEHCTBA, HAXOJUTh X PELICHUSI C TOMOLIBIO PABHOCUIIBHBIX I1IEPEXOI0B;

OCYILIECTBIATh OTOOP KOPHEH NMpH pelieHuH TPUTOHOMETPUYECKOTO YpaBHEHMS,

CBOOOJIHO OINEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPUMEHITh HEOOXOIUMbIE
(opMyIbI 111 peIIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJITHO OMNEpUpOBaTh TMOHATHSMM: CHCTEMa M COBOKYIIHOCTb YpPaBHEHMH U HEPaBEHCTB,
PaBHOCWJIBHBIE CHUCTEMBI M CUCTEMBI-CICACTBUSA, HAXOJWUThb PELIEHUS CHUCTEMBl U COBOKYIHOCTEH
palnMoHaNbHBIX, UPPALIMOHATIBHBIX, IOKA3aTENbHBIX U JOrapu(MUUECKUX YPABHEHUH 1 HEPABEHCTB;

pemarp paloHalbHbIE, VPPaLMOHAIILHBIE, MIOKa3aTelbHbIE, JorapupmMHUEcKue "
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, COAEPKAIINE MOYJIN U TTapaMeTphl;

NPUMEHATh TpapUuecKhe METOJbl JUId pelleHHs YpaBHEHUI M HEpaBeHCTB, a TakXke 3aJad C
napaMeTpamy;

MOJIEIUPOBATh pEAlbHbIE CUTYyallUd Ha S3bIKe anreOpbl, COCTaBJIATh BBIPAKEHUS, YpPaBHEHMS,
HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 3a/la4M, MCCIEA0BATh IIOCTPOEHHBIE MOJEIN C HUCIIOJIb30BAHUEM
anmapara ajireOpbl, HHTEPIPETUPOBATh MOTYYEHHBIH pe3ynbTaT.

DyHKIUHN U TPpaQUKH:

CTPOUTH TpapUKH KOMMIO3ZMLIMHU (DPYHKIHH C MOMOIIBIO 3JIEMEHTAPHOTO MCCIIEOBAHUS M CBOMCTB
KOMIIO3MIIMH JIBYX (PYHKLUH;



CTPOUTH F'€OMETPUUECKHE 00pa3bl YpaBHEHUM U HEPABEHCTB HAa KOOPAMHATHOM MJIOCKOCTH;

cBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TPAPUKH TPUTOHOMETPUIECKUX (DYHKIIMA;

NPUMEHATH (PYHKIMH I MOJCITUPOBAHUS U UCCIIEOBAHUS PEATBHBIX MPOLIECCOB.

Havyana maTeMaTH4eCKOro aHajmu3a:

MCTOJb30BATh MPOU3BOIHYIO ISl HCCIE0BaHUS (YHKIIMU HA MOHOTOHHOCTh U SKCTPEMYMBI;

HaXOJUTh HanOoJbIlIee 1 HAaUMEHbIIIee 3HaUeHUs (DYHKIIMU HETIPEPBIBHOM Ha OTPE3KeE;

HCIIOJIb30BATh IIPOU3BOAHYIO Ul HAXOXKICHUS HAWIYYILIErOo PEIICHUS B IIPUKIAJHBIX, B TOM YHCIIE
COLIMAIBHO-OKOHOMUYECKUX, 3a/Jadax, i1 OIPENEICHUS CKOPOCTH M YCKOPEHMs IIpolecca, 3aJaHHOIO
dbopmyoit wim rpadukoM;

cBOOOJTHO ~OMEpHUpOBaTH MOHATUSAMH: MEpBOOOpa3Has, ONPENCNEHHBIH WHTErpal, HaXOIUTh
nepBooOpa3Hble AIMeMEHTAPHBIX (YHKINN M BBIYUCISATH HHTETpai 1o gopmysne Hetorona-Jleiibnuna,

HaXOJUTh IUIOIAAN MJIOCKUX GUTYp U 0OBEMBI TN C OMOIIBIO HHTETPaIa;

MMETh MpEACTABICHUE O MATEMaTUYECKOM MOJEIUPOBAHMM HAa IIPUMEPE  COCTABJICHHUS
muddepeHnanbHbIX YpaBHEHUIM;

pelarh NpuKjIaaHble 3ajauyd, B TOM YHCJIE COLUAIBHO-PKOHOMUYECKOTO M (PU3NYECKOTO XapakTepa,
CpeICTBAMHU MAaTEMAaTHYECKOIO aHAIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckre ypaBHEHUs
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




I[TIOYPOYHOE INIJTAHMPOBAHUWE

10 KJIACC
Hepens Ne Konnuectso | KOHTPO/b
n/n Tema ypoka 4acoB Hble paboTbl
1 MHO3K€eCTBO AEHUCTBUTENBHBIX Yncell. MHOrowieHsl. PalimoHanbHble ypaBHEHUS 24
u HepaBeHcTBa. CHCTEeMBbl IMHEHMHBIX YpaBHEHUN
1 MHo0%ecTBO, OIepanuy HajJ MHOKECTBAMH U UX CBOMCTBA 1
1 [IpuMeHeHne TeOPETUKO-MHOKECTBEHHOTO armapara Jyisi peleHus 3a1a4 1
1 Juarpammsl Dittepa-Benna 1
1 4 Panmonaneaeie uncna. OOBIKHOBEHHBIC U IECATUYHBIE TPOOU, TTPOIICHTHI, OECKOHEYHBIC
MePUOANIECKUE APOOH 1
2 5 Panmonaneupie uncna. OOBIKHOBEHHBIEC U IECATUYHBIE TPOOU, TTPOIICHTHI, OECKOHEYHBIC
MePUOANYECKHIE TPOOH 1
2 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS PEIISHUS MTPUKIIATHBIX 33/1a4 1
2 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS PEIISHUS MTPUKIIATHBIX 33/1a4 1
2 HelictBuTenbHbIC yncia. PalimoHanbHble M HppalMoHaIbHbIE YUCia 1
3 9 ApubdmMeTnueckne orneparuu ¢ AeHCTBUTEILHBIMY ynciaaMu. KoHTposbHas padoTa mo
IOBTOPEHHUIO. 1
10 Moynb IEMCTBUTENBHOTO YKCIIA U €r0 CBOMCTBA 1
11 [TpubnmkEHHBIC BRIYUCIICHUS, TIPaBUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yabTaTa
BBIYHCIICHUH 1
3 12 OcHOBHBIE METO/IbI PEILICHUS 1IeNbIX U APOOHO-pAIlIOHATILHBIX YPaBHEHUN U HEPABEHCTB 1
4 13 OcHOBHBIE METO/IBI PEILIEHUS IIeNbIX U APOOHO-pAIlMOHATIFHBIX YPaBHEHUN U HEPABEHCTB 1
4 14 OcHOBHBIE METO/IBI PEIIEHUS IIENbIX U APOOHO-pAIlIOHATIFHBIX YPaBHEHUN U HEPABEHCTB 1
4 15 MHorouseHsl OT OJIHOM nepeMeHHON. JleneHre MHOro4sIeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema besy 1




4 16 MHorowieHsl ¢ nenbiMu kodpduurentamu. Teopema Buera 1
S) 17 Pewrenne cucrem JIMHEWHBIX YpaBHEHUN 1
5) 18 Pemrenne cucrem IMHEWHBIX YpaBHEHUN 1
5) 19 Martpuna cuctemsl JMHEWHBIX ypaBHEHUI. OnpeaenuTesib MaTpULIbl 2X2, ero
Tre€OMETPUIECKUI CMBICT M CBOCTBA; BEIYUCIICHHE €T0 3HAUCHUS 1
5 20 Omnpenenutens MaTPULBI 2X2, €T0 TEOMETPHUECKUI CMBICT H CBOMCTBA; BBIYMCIICHHUE €TO
3HAYCHUS 1
6 21 [IpuMeHeHue onpenennuTens Uil peIeHUsl CUCTEMBI JINHEWHBIX YPABHEHUN 1
6 22 Pemrenne nmpukiTagHpIX 3a7a4 ¢ MOMOIIBIO CHCTEMBI JTMHEHHBIX YpaBHEHHUN 1
6 23 Pemenue mpukiaHbIX 337a9 ¢ TTOMOIIBIO CHCTEMBI JINHEHHBIX YPaBHCHHM 1
6 24 KonTponbHas pabora: "PannonanbHble ypaBHeHUS U HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX
ypaBHeHUH" 1
2 Oynkuun 1 rpapuku. CreneHHas QyHKIUS C LEIbIM T0Ka3aTesIeM 12
7 o5 OyHKIWsA, crocoObl 3amanus Gyakunu. Bzanmao oOpatHbeie hyHkimy. Kommnosumus
byHKIMI 1
26 I'padux pyHkmu. DnemeHTapHble IpeoOpa3oBaHus rpagukoB GyHKIUH 1
97 OO6nacte onpeneneHus 1 MHOXKeCTBO 3HaueHUH pyHkuuu. Hynu ¢pynkuuu. [Ipomexyrku
3HAaK [IOCTOSIHCTBA 1
7 )8 Yéruele n Heu€THble pyHKIUK. [lepuoanueckue pyHkuuu. [IpomexxyTku MOHOTOHHOCTH
byHKIIII 1
8 29 MaxkcuMmymbl 1 MUHUMYMBI QyHKIMK. Hanbonblee 1 HauMeHblIee 3HaueHue QyHKIMY Ha
MIPOMEKYTKE 1
8 30 JIuHeiltHas, KBaJJpaTU4Has U JPOOHO-TMHEWHAs GYHKIUU 1
8 31 DeMeHTapHOe UCCIIeI0BaHUEe U MOCTPOEHUE IPahUKOB ITUX HYHKIIUI 1
8 32 DeMeHTapHOe UCCIeI0BaHUE U MIOCTPOEHUE IpauKOB 3TUX PYHKIUH 1
9 33 Crernens ¢ 1eabIM ITOKa3zaTenaeM. bunom HeroTona 1




34 Crenens ¢ nensiM nokasareneMm. bunom Herotona 1
35 CrenenHast GyHKIHSI C HATypaJIbHBIM U IIENIbIM MOKa3aTesneM. E€ cBoiicTBa u rpaduk 1
36 KonTtponsHas padota: "Crenennas ¢pynkuus. E€ coiictBa u rpadux” 1
3 ApupmeTrnueckuii KOpeHb 15
n-oii crenenu. MppaunoHanbHbIE YPABHEHUS
10 37 Apudmernueckuil KOpeHb HATypaJIbHOW CTENIEHH U €ro CBOMCTBa 1
10 38 Apudmernueckuil KOpeHb HATYpaJIbHOW CTENIEHH U €ro CBOMCTBa 1
10 39 [IpeoOpa3oBaHust YNCITOBBIX BRIPAKESHHM, COACPIKAIINX CTETICHH U KOPHU 1
10 40 [TpeoOpa3oBaHUst YUCITOBBIX BRIPAKESHHM, COACPIKAIINX CTETICHH U KOPHU 1
11 41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHM, COIEPKAIINX CTETIEHU U KOPHU 1
11 42 WpparnmonansHbie ypaBHeHNs. OCHOBHBIE METOIbI PEIICHUS UPPAITUOHATBHBIX YPAaBHCHUH | 1
11 43 HpparnmonaisHbie ypaBHeHNs. OCHOBHBIC METOIBI PEIICHUS HPPAIIMOHAIBHBIX ypaBHEHUH | 1
11 44 HppanmonanbHasle ypaBHEHUS. OCHOBHBIE METO/IbI PELIEHUSI UPPALIMOHAIBHBIX YPAaBHEHUN | 1
12 45 PaBHOCHIIBHBIE ITEPEXO/BI B PELIEHUN UPPALIMOHAIBHBIX YPAaBHEHUI 1
12 46 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUN UPPALMOHAIBHBIX YPABHEHUI 1
12 47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN UPPALIMOHATIBHBIX YPaBHECHUH 1
12 48 PaBHOCHIIBHBIE ITEPEXO/IbI B PELICHUN UPPALIMOHAIBHBIX YPABHEHUI 1
13 49 CaoiicTBa u rpaduK KOpHS N-0¥ CTENIEHU KaK (GyHKIIMA 0OpaTHOM CTEIIEHU C
HaTypaJIbHBIM TOKa3aTesieM 1
13 50 CpoiicTBa u rpaduK KOpHs N-Oi CTeNeHH KaK PYHKIIMKU 0OpaTHOW CTEMEHHU C
HaTypaJIbHBIM TOKa3aTesieM 1
13 51 Kontponsnas pabora: "CBoiicTBa u rpaduk KOpHs N-oii ctenenu. MppannoHaibHbie
ypaBHeHUS" 1
4 [TokazarensHas ¢pynkuus. [lokasarenpHble ypaBHEHUS 10
13 52 CreneHs ¢ pallMOHAIBLHBIM [T0KA3aTEIEM U €€ CBOMCTBA 1




14 53 Crenens ¢ pallMOHAJILHBIM [10KA3aTEIEM U €€ CBOMCTBA 1
14 o4 CreneHsp ¢ pallMOHAIBLHBIM [10KA3aTEIEM U €€ CBOMCTBA 1
14 95 [oxa3zatenpHast pyHKIMSA, €€ CBOICTBA U rpaduK 1
14 56 Hcnons3oBanue rpaduka GyHKINUU IS pelICHUs] ypaBHEHHHA 1
15 o7 Hcnons3oBanue rpaduka GyHKINUU IS pelICHUs] ypaBHEHHHA 1
15 58 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METOIbI PELICHUS MIOKA3aTEeNbHBIX YPaBHEHUM 1
15 59 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHHUS [T0KA3aTEIbHbIX YPaBHEHUN 1
15 60 [Toxa3zaTenpHbIe ypaBHEeHHUS. OCHOBHBIE METOIBI PEIICHHs TOKA3aTeIbHBIX YPaBHEHUN 1
16 61 KonTtponsHas padota: "[lokazarensnas Gpyakmus. [TokazaTensHbie ypaBHeHUS" 1
5 Jlorapudmuueckas ¢yakius. Jlorapudmudeckue ypaBHEHUS 18

16 62 Jlorapudm gucia. CoiicTBa iorapupma 1
16 63 Jlorapudm uucna. CoiicTBa orapupma 1
16 64 Jlorapudm uucna. CpoiicTBa orapupma 1
17 65 JlecsiTHuHBIC W HATypaJbHBIE JTOTAPU(MBI 1
17 66 JlecsiTuuHbIe U HATYpaJIbHBIE JTOTAPUPMbI 1
17 67 [IpeoOpa3oBanue BbIpaKeHUH, coAepKaLIUX JTOTapu(Mbl 1
17 68 [IpeoOpa3oBanue BbIpaKeHUH, coAepKaLIUX JTOTapu(Mbl 1
18 69 [IpeoOpa3oBanue BbIpaKEHUH, coAepKalUX JTOTapu(mbl 1
18 70 Jlorapudmuueckas pyHkius, e€ cBocTBa U rpaduk 1
18 71 Jlorapudmmuueckas GyHKIuS, €€ CBOWCTBA U rpaduK 1
18 72 Hcnonb3oBanue rpaduka GyHKIUU A pelICHUS] ypaBHEHUIA 1
19 73 Hcnonb3oBanue rpaduka GyHKINN A pelIeHus] ypaBHEHHH 1
19 74 Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEIIEHUs JIorapu(pMUIECKUX

YpaBHEHUI 1
19 75 Jlorapudmmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS JTorapu(PpMUUECKUX 1




YpaBHEHUI

19 76 Jlorapudmuueckue ypaBHeHHsI. OCHOBHBIE METO/IbI PEIICHUS JOTaAPHUPMHUUECKIX
yYpaBHEHUH 1
aBHOCHJIBHBIE TIEPEXObI B PEIICHUH JIOTapU(PMUUECKIX YPaBHEHUI
20 77 P 1
AaBHOCHWJIBHBIC TIEPEXO0/IbI B PEIICHUH JIOTAPU(PMHUIECKUX YpaBHEHUI
20 78 P 1
20 79 KonTtponsHast padota: "Jlorapupmudeckas ¢pynkius. Jlorapupmudeckue ypaBHeHHS" 1
6 TpuronomeTpuveckre BHIpaKEHHS U ypaBHEHUS 22
20 80 Cunyc, KOCHHYC, TAHT€HC U KOTAaHT€HC YHCIIOBOTO apTyMEHTa 1
21 81 CuHyc, KOCHHYC, TAHT€HC U KOTAHI'€HC YUCIIOBOTO apryMeHTa 1
21 82 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC YUCIOBOTO apryMeHTa 1
21 83 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC YUCIOBOTO apryMeHTa 1
b
21 84 TpuronomeTpudeckast OKpyKHOCTb, ONIPEICTICHHE TPUTOHOMETPUIECKUAX (DYHKITHIA
YHCJIOBOTO apryMeHTa 1
22 85 Tpuronomerpuyeckas OKpyKHOCTb, OIIPEIEICHUE TPUTOHOMETPUYECKUX (DYHKIMH
YHCIIOBOTO apryMeHTa 1
22 86 OcHOBHBIE TPUTOHOMETPUYECKUE HOPMYIIBI 1
22 87 OcHoBHBIE TPUTOHOMETpUYECKUE HOPMYJIbI 1
22 88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1
CHOBHBIC TPUTOHOMETPUYECKUE (OPMYIIBI
23 89 O 1
23 90 [IpeoOpazoBaHye TPUTOHOMETPUUECKUX BBIPAXKEHUN 1
23 91 [IpeoOpazoBanye TPUTOHOMETPUUECKUX BBIPAXKEHUN 1
23 92 [IpeoOpazoBanye TPUTOHOMETPHUUECKUX BBIPAKECHUN 1
24 93 [IpeobpazoBaHre TPUTOHOMETPUUECKUX BBIPAKEHUIN 1
24 94 Pemenune TpUroHOMeTpUYECKUX YpaBHEHHUM 1
24 95 Pemenune TpUroHOMeTpUYECKUX YpaBHEHHUM 1




24 96 Pemenue TpUroHoMeTpUUECKUX YpaBHEHUM 1
25 97 Pemenne TpuroHoMeTpUUECKUX YpaBHEHUM 1
25 98 Pemenue TpuroHoMeTpuueCcKUX ypaBHEHHUM 1
25 99 Pemnienne TpUrOHOMETPHYECKUX YpaBHEHUH 1
25 100 Pemenue TpuroHoMeTpuueCcKUX ypaBHEHHUM 1
26 101 Kontponsnas pabora: "TpuUroHoMeTpruueckue BbIpaXKeHUsI 1 TPUTOHOMETPUUECKHE

ypaBHEHHUA" 1

7 [NocnenoBaTeTbHOCTH U MPOTPECCHU 10

26 102 ITocneqoBaTenbHOCTH, CIOCOOBI 3aJaHUs [TOCIEA0BATEILHOCTEH. METO I MaTEMAaTUUECKOM

UHAYKIAH 1
26 103 MoOHOTOHHBIE U OTPAaHUYCHHBIC MTOCIIEI0OBATEILHOCTH. MIcTOpHs aHanm3a 6€CKOHEYHO

MaJbIX 1
26 104 Apudmernueckas nporpeccus 1
27 105 ['eomeTpuueckas nporpeccust 1
27 106 beckoneuHo yObIBaroIIas reoMeTpruyecKas mporpeccus 1
27 107 Cymma OeckoOHE4HO yObIBaroIel reOMeTPHUECKOl Mporpeccuu 1
27 108 JIuHeNHbIN U 3KCIOHEHIUANbHBIA pocT. Yucio e. @opmyrna CII0KHBIX HPOLEHTOB 1
28 109 JIuHeHHbIN ¥ SKCIOHEHITUAIBHBIA pocT. Yucio e. opmyra CII0OKHBIX MPOIICHTOB 1
28 110 Hcnonb3oBanue nporpeccuu sl petieHus peaibHbIX 3a]a4 MPUKIAIHOTO XapaKTepa 1
28 111 Kontponsnas pabora: "[locnenoBarensHoctu U mporpeccun” 1

8 HenpepriBubie ¢pynkiuu. [IpousBoanas 20

28 112 HenpepriBHbIE (DYHKIIMHN U X CBOMCTBA 1
29 113 Touka pa3pbiBa. ACUMITOTHI rpauKOB GYHKIUI 1
29 114 CBoiicTBa (hyHKIMH HETIPEphIBHBIX Ha OTPE3Ke 1
29 115 CBoiicTBa (hyHKIMH HETIPEphIBHBIX Ha OTPE3Ke 1




29 116 MeTto1 MHTEPBAJIOB U1l PEIIEHUS] HEPABEHCTB 1
30 117 MeTto 1 MHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB 1
30 118 MeTto1 uHTEpBAJIOB JUIsl PEIICHUs HEPABEHCTB 1
30 119 [IpumMeHeHre CBOWMCTB HETIPEPBIBHBIX (DYHKITUI JUTS peIIeHHs 3a1a4 1
30 120 [IpumMeHeHre CBOWMCTB HETIPEPHIBHBIX (DYHKIIUH JJIS peIICHuUs 3a/1a9 1
31 121 [lepBas u BTOpast Npou3BOAHBIE PYHKINU 1
31 122 Omnpenenenre, reOMETPUYECKUN CMBICI TPOU3BOIHOM 1
31 123 Onpenenenve, (GU3NYECKUN CMBICI IPOU3BOIHOM 1
31 124 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUU 1
32 125 VYpaBHeHHE KacaTeabHOU K rpaduky GyHKIUU 1
32 126 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKUINN 1
32 127 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN 1
32 128 [IpousBoHasi CyMMbI, IPOU3BEACHHUS, YACTHOTO ¥ KOMITO3UIIUU (YHKIIMIA 1
33 129 [IpousBoHas CyMMbI, IPOU3BEACHHUS, YACTHOTO M KOMITO3UIIUU (YHKIIMIA 1
33 130 [IpousBoHas CyMMbI, IPOU3BEACHHUS, YACTHOTO M KOMITO3UIIUU (YHKIIMIA 1
33 131 Kountponsnas pabora: "[Ipoussoanas” 1
33 132 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMaTH3aIus 3HaHui: "YpaBHeHU" 1
34 133 [ToBTOpEeHue, 0600mIEeHNe, cucTeMaTr3anus 3Hanui: "OyHkiuu" 1
34 134 HroroBas koHTposbHas paboTa 1
34 135 Hroropas koHTpoJIbHAS paboTa 1
34 136 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUN 1 1
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeneHnne mpou3BOIHOM K
HCcCIe0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKIM Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UccleoBaHuI0 (QYHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOIHOM K
UcCle0BaHuI0 (QYHKINI Ha
MOHOTOHHOCTb U DKCTPEMYMBbI

HaxoxnaeHue HanOOJIBIIEr0 U

HANMMCHBIICTO 3HAYCHU S HerepBIBHOP'I

(GyHKIMU Ha OTpe3Ke




Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAUCHUS HEMPEPHIBHON
(GyHKIMU Ha OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUST HEMTPEPHIBHON
(YHKIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEeMTPEPHIBHON
(YHKIMK Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEITPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

13

[IpumeneHnne npou3BOIHOM JIst
HaxO0JKJICHUS HAMUTYUIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMJTYYIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPON3BOIHON IS
OTIpEJeTICHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 33JaHHOTO (HOPMYION M
rpadpuKom

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
nporecca, 3a1aHHOTO (GopMYIIOi UITH




rpadpuKom

17 Kommosutus ¢hyHKImii

18 Komnozunust GpyHKImiz

19 Komnozunust pyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM TJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 KonTponsnas pabora: "UccnenoBanue
(GYHKIH ¢ TOMOIIBIO TPOU3BOTHOM"

23 [lepBooGpa3Has, OCHOBHOE CBOWCTBO
epBOOOpPa3HBIX

24 [TepBooOpa3zHbIe d71eMEHTAPHBIX (YHKIIAM.
[IpaBuna Hax0XkAEHUS IEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XkAEHUS TEPBOOOPA3HBIX

26 Huterpan. ['eomerpuyeckuii cMbICT
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpasia
o ¢popmyne Hrrorona-Jleitoaua

08 Brruncnenue onpenenéHHOro HHTerpaa
o ¢popmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTerpana st HAXOXKACHUS
IUIOIIAJeH MIOCKUX (QUryp

30 [IpumeHeHne nHTErpana i HaXOXKACHUSI
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps! pemenuit uddepeHInaIbHbIX




YpaBHEHUI

[Tpumeps! pemenuii quddepeHInaIbHBIX

32 .
ypaBHEHUH
MaremaTnueckoe MOAEIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MIOMOIIBIO
mddepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepsoobpasznas u
uHTerpan”

35 Tpuronomerpuieckue GyHKIUHN, UX
CBOMCTBaA U rpapuku

36 Tpuronomerpuveckne GyHKITUH, UX
CBOMCTBa U rpadpuku

37 Tpuronomerpuveckne GyHKITUH, UX
CBOMCTBA U rpaduKu

38 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

41 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT100p KOpHEHN TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKUX




YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

Pemrenne TpuroHoMeTpu4ECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpu4ecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB
Kountponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/BI PEIIEHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIIECHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIIECHUS
norapu(pMUUECKUX HEPAaBEHCTB

54 OCHOBHBIE METO/IbI pEILIECHHS
norapu(pMUUECKUX HEPABEHCTB

55 OcHOBHBIE METOBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

56 OcHOBHBIE METO/IBI PEILIEHUS




Jorapu()MUIECKUX HEPABEHCTB

OcHoBHEIC MCTOAbI PCIICHUSA

> UppaIOHATEHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHHS
MppaIOHAIEHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHUS
MppaIoOHAIEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
MppaIoOHATEHBIX HEPABEHCTB
61 I'padrueckre METOIBI peIICHHS
MppaIMOHAIEHBIX YPaBHEHHI
62 I'paduueckre METOIBI pereHHS
MppaIMOHAIEHBIX YPaBHEHHUN
63 I'paprueckue MeTOIbl peLIeHUs
[IOKa3aTeNbHbIX YPaBHEHUH
64 I'papuueckue MeTOIbl peLIeHUs
[IOKa3aTeJIbHbIX HEPABEHCTB
65 I'padrueckue MeTObl pelIeHUs
norapu(pMUUECKUX ypaBHEHUH
66 I'paduueckue MeTobl peLeHHs
norapu(pMUUECKUX HEPAaBEHCTB
67 I'paduueckue MeTobl peLeHNs
norapu(pMUUECKUX HEPAaBEHCTB
I'paduueckue MeTobl peLeHNs
68 MOKa3aTeNbHBIX U JIOTapU(PMUUIECKUX
yYpaBHEHUH
69 I'padrueckue MeTO bl peLIeHNs

IIOKa3aTCJIIbHBIX 1 JIOFapI/I(I)MI/I‘-ICCKI/IX




YpaBHEHUI

70

I'padmyeckue MeTobI pemeHus
MOKAa3aTeIbHBIX U JIOTapu(PMHIECKUX
HEPaBCHCTB

71

I'paduueckre MeTOIBI pelIeHHS
[I0Ka3aTeIbHbIX U JOrapu(pMUUECKuX
HEPABEHCTB

72

KonTponsnas pabora: "UppannoHaibHele,
MOoKa3aTeabHbIE U JIOTapupMUUECKHe
HEpaBeHCTBA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIUIEKCHOTO YHCTIa

74

KommiekcHbie uncia. Anredpanyeckas u
TpUroHOMeTpHuueckas (JOpMbI 3aIucu
KOMIIJIEKCHOTO YHCIIa

75

ApubmMeTrnueckue orneparuu ¢
KOMIUIEKCHBIMU YHCIIAMHU

76

Apudmernueckue onepaiuu c
KOMILJIEKCHBIMU YHCIIaMU

77

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI HAa
KOOpI[PIH&THOfI IIJIOCKOCTHU

79

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIIJIEKCHOTO YHUCIIa

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIIJIEKCHOTO YUCJIa




HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCECIT I

81 peneHust PU3NUECKUX U TEOMETPUIECKUX
3aza4

82 KonTtponsHas padota: "KomruiekcHbie
yycna"

83 HarypanbHble u 1ienbie yncia

84 HatypanbHble u nensle yncna

85 [IpumMeHeHwe MPU3HAKOB IETUMOCTH
EJTBIX YUCell

86 [IpumeHeHwe MPU3HAKOB IETMMOCTH
EJTBIX YUCEell

g7 [TpumeHeHwe MPU3HAKOB IETUMOCTH
nensix yucen: HOJl u HOK

88 [IpuMeHeHre MpU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

89 [IpuMeHeHue MpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKHU 110 MOIYIIO

90 [IpuMeHeHue MPU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKHU 110 MOAYJIIO
[IpuMeHeHue MPU3HAKOB AETUMOCTH

91 LeJIBIX Yucell: aroput™ Epknuja s
peleHus 3a/1a4 B LEJIbIX YUCax

92 KontponbHas padoTa: "Teopus membx
yucen"
CucrteMa U COBOKYITHOCTh YpaBHEHUI.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeICTBUSA

94 Cucrema ¥ COBOKYITHOCTb YPaBHEHH.




PaBHOCHIBHBIE CHCTEMBI 1 CHCTEMBI-
CICACTBUA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUI

OCHOBHBIC METOJIbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH UppaMOHATIBHBIX
YpaBHEHUU

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
97 COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHEBIE MECTOABI PEIICHUSA CUCTEM U
98 COBOKYITHOCTEH IMOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX
ypaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

[IpumMeHeHHe CUCTEM K PEIICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3

101 pa3IMYHBIX 00JaCTel HAYKHU U peallbHOM
KU3HU, UHTEPIPETAIHS TOTYICHHBIX
pe3yabTaToOB

IIpumeHeHne cucTeM K PEILIEHUI0
102 MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3
pa3nuyHbIX 007acTeil HAyKU U peabHOM

JKU3HHU, UHTCPIIPETAINA MMOJTYYCHHBIX




pe3yJbTaToB

[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a7a4 U 3a7a4 U3

103 pa3nu4HBIX 00acTeil HAYKH U PEATbHOM
KHU3HU, THTEPIPETAINS TOTYIEHHBIX
pe3yabTaToOB
Kontponbhas padota: "Cucremsr

104 paMoHATBFHBIX, UPPAIMOHATBHBIX
MOKa3aTeNbHBIX U JIOTapU(YMUIECKAX
ypaBHeHUH"

105 PanvonaneHbIE ypaBHEHNUS € TapaMeTpamMu

106 PanvoHanbHbIE HEPABEHCTBA C
napaMmeTpamMu

107 PanmionanbHbBIE CUCTEMBI € TTapaMeTpaMu

108 HppanunonanbHbie ypaBHEHUS,
HEpaBEeHCTBa C MapaMeTpaMu

109 HppanunoHanbHbIE CUCTEMBI C
napaMmeTpamu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMmeTpamu

111 IToka3aTenbHBIC CHCTEMBI C TTapaMETPAMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI C
napameTpamMu

114 Tpuronomerpudeckue ypaBHEHUS C
napameTpamMu

115 TpuronomeTpuueckue HEPaBEHCTBA C




napaMmeTpamu

116

TpUroHOMETpUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIEN pealbHbIX
CUTYAaLMH C IOMOLIBIO YPABHEHUH C
napaMmeTpamu

118

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEIEeH peaTbHbIX
CUTYalllil C TOMOIIBIO CUCTEM YPaBHEHHI
C ImapaMeTpamMu

119

[TocTpoenue u ucciaeaoBaHue
MaATEMATUYCCKUX Moneneﬁ peaﬂLme
CUTYallUi C TOMOIIBIO CUCTEM YPaBHEHHI
C mapameTpamu

120

KonTtponbHas padota: "3agauu ¢
napameTrpamu"

121

[ToBTOpEeHue, 0600IICHNE,
cucTtemMaTu3anus 3HaHui: "YpaBuenus"

122

[ToBTOpEeHUE, 0600IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBHenus"

123

[ToBTOpEHUE, 0000IICHNE,
cucTeMaTH3alus 3HaHui: "YpaBHEHMUS.
Cucremsl ypaBHeHu"

124

[ToBTOpenue, 06061IeHNE,
cucremarusanvs 3Hanui: "HepaBencraa"

125

[ToBTOpEeHnue, 06061IeHNE,
cucremarusanvs 3Hanui: "HepaseHncraa"




[ToBTOpEenue, 060061ICHNE,

126 o | 1
cucremaru3anus 3HaHuii: "HepaBeHcTBa
[ToBTOpEenue, 06001ICHNE,

127 cucteMaruzanus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"

[ToBTOpEenue, 06001ICHNE,

128 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,

129 cucreMmarusanus 3HaHuii: "[IpousBoaHas u 1
e€ npumeHeHune"
[ToBTOpEenue, 060611eHNE,

130 cucremMaTH3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHue, o6o0IICHNE, 1
cuctemaTusanus 3Hanui: "OyHkaun"

132 [ToBTOpEeHue, 0600IICHNE, 1
cucrtemaTtusanus 3Hanuil: "OyHknun"

133 [ToBTOpEeHUE, 0600IICHNE, 1
cucrtemaTusanus 3Hanuil: "OyHkuun"

134 Hroropas koHTpoJIbHAs paboTa

135 Hroropas koHTpoJIbHAs paboTa 1 1

136 [ToBTOpEHUE, 0000IICHNE, 1
cHUcTeMaTH3allys 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIbHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. MopakoBuu A.I'. MartemaTuka: anredpa v Hayajla MaTEMaTUYECKOT0 aHalln3a, TeoMeTpus. AJiredpa u Hayajia MaTeMaTH4ecKoro anaau3a. 10 kiacc.
VYuebHuk i 0011e00pa3zoBaTeIbHBIX Opranu3amuii (6a30Belii U yriayoneHHbIi ypoBHHu). B 2 4. Y. 1/ A. I'. Mopakosuy, 1. B. Cemenos. — 8-e u3s., nepepad. -
M. : Muemo3nHa

2. Maremaruka: anreOpa v Havyaja MaTeMaTHYECKOTO aHan3a, reoMeTpus. AnreOpa v Hadalla MaTeMaTH4eckoro ananu3a. 10 kimace. Y4eOHuK Jyist
00m1eoOpa3oBaTeNbHBIX OpraHu3anuii (0a30BbIi 1 yriryoneHHsrid ypoBan). B 2 4. U. 2 / [A. I'. Mopakosuu u np.] ; mox pea. A. I'. MopakoBuya. — 8-e u3.,
nepepad. - M. : MHemo3uHa

3. MopaxoBuy A.I'. MatemaTuka: ainreOpa ¥ Hadajlla MaTEeMaTHYECKOTO aHajM3a, TeOMETpus. Ajredpa W Hayajga MaTeMaTH4yecKoro anajamsa. 11 kiacc.
VYueOHuK i 0011e00pa3oBaTeIbHBIX Opranu3aiii (0a30BbIi U yriryoneHHbIi ypoBHH) B 2 4. Y. 1 / A.T'. Mopakosuy, I1.B. Cemenos. - 8-e uzn., nepepad. — M.:
MueMo3unHa,

4. Mopaxosuu A.I'. MaTtemaTuka: anredpa 1 Hayaja MaTeMaTHUYECKOTO aHAJIN3a, reoMeTpusl. Airedpa U Hadajga MaTeMaTuyeckoro aHanusa. 11 kiacc.
VYyeOnuk a1 o0mieoOpa3zoBaTeabHbIX Opranu3aiuii (6a30BbIid U yrayoaeHHbIH ypoBHH) B 2 4. U.2 / [A.I'. MopakoBud u nip.]; mox pen. A.I'. MopakoBuya. - 8-

€ u3., nepepad. — M.: MueMo3uHa,
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