AHHOTanus K padoyeil mporpamMmme y4e0HOro npeaMera «Ajaredpar.
Yray0jieHHbIH ypOBEeHb

Pabouass mporpamma ydeOHoro mpeamera «Anrebpa» o00sS3aTenbHOW NPEAMETHON
obmactn «MaremaTrka 1 HH(GOpMaTHKa» pa3paboTaHa B COOTBETCTBUU C IMyHKTOM 18.2.2 ®I'OC
COO, ®OOIT COO, Ilonoxenuem o paboueit mporpamme y4eOHOTO MpeaMeTa, yueOHOTo Kypca,
y4eOHOT0 MOYJIs, Kypca BHEYPOUHOM JIeATeIbHOCTH | peanusyercs 2 roga, 10-11 kimace

Pabouas  mporpamma  paspaborana H MO  yuurenet = maremaTHKH u
MH(OPMATUKH, OIpPEAeseT OpraHu3alUi0 O0pa30BaTEIbHOW MAESITEIbHOCTH  YYHUTENs B
HIKOJIE [0 y4eOHOMY HpeaMeTy «Airedpay

PabGouass mporpamma yueOGHOro mnpeamera «Anredpa» sBisercsa dacteto OOIT COO
ONPEACIISIOICH:

- COJICpIKaHHME;

- IUTAHUPYEMBbIE PE3yJIbTaThl (JINYHOCTHBIC, METAIIPEMETHBIC U MPEIMETHBIC);
- TEMaTUYECKOE TUIAHUPOBAHNUE M BOBMOXHOCTBIO UcTiob30BaHus DOP/IIOP

PaGouast mporpamma oOCyXIE€Ha M MpPHHATA PELICHHEM Iearorn4eckoro COBETa,
COTJIacOBaHA 3aMECTUTENIEM IUPEKTOpa IO Y4eOHO-BOCHHUTATENbHOH pabdoTe M yTBEp)KICHA
JTUPEKTOPOM THMHA3UH.

Hara: 30.08.2023



MyHunumansHoe 0r0KeTHOE 0011e00pa30BaTeIbHOE YUPEIKICHUE
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Brimucka Bepna 30.08.2023
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2023
MNOACHUTEJIBHASA 3AIITMCKA

VY4eOHbIll Kypc «Anredbpa M Hayajla MaTeMaTHYECKOIO aHAJIN3a» SIBISETCS
OJHUM M3 HauOoyiee 3HAYUMBIX B MPOTrpamMMe CpPEAHEro 00Iero oOpa3oBaHMs,
MOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHEeYMBACT MHCTPYMEHTAIbHYIO 0azy AJis
U3YYEHUSI BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (OPMHUPYET
JIOTHYECKOE U a0CTPAKTHOE MBIIIEHUE 00y4YarolUXCsl Ha YPOBHE, HEOOXOJUMOM
JUIsL OCBOE€HHUS MH(OPMATUKH, OOIIECTBO3HAHNUS, UCTOPUH, CIIOBECHOCTU U JIPYTUX
TUCIUIUIMH. B pamkax mgaHHOTO ydeOHOTro Kypca OOydYaromuecs OBJIaIEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (HOpMYJIUPYET CBOH
JTOCTHKEHHSI B MaTeMaTH4eCKoi popme.

VY4eOHblll Kypc anreOpsl M HavyaJl MAaTEMAaTHYECKOrO0 aHaIM3a 3aKJIa/IbIBaeT
OCHOBY [IJi1 YCHEHIHOTO OBJIQJeHUsI 3aKOHamMu (DU3UKH, XUMHUH, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TEHICHLMA pa3BUTHSA S3KOHOMHUKHU U OOIIECTBEHHOMN XKU3HH,
MO3BOJIIET OPHEHTUPOBATHCA B COBPEMEHHBIX IIU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIOJIb30BaTh UX JJIs JajbHeHIIero oOpa3oBaHus U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpemsi oBiajeHHe aOCTPAaKTHBIMH M JIOTHYECKH
CTPOTMMHU KOHCTPYKLMSAMHU anreOpbl U MaTEeMaTHYECKOTO aHalu3a pa3BHUBACT
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JOKa3bIBaTh
YTBEPKJICHHsI ¢ NIOMOIIBIO MHIYKLIHUHA U PACCYyk AaTh NEAYKTUBHO, HCIIOJIb30BaTh
0000IIeHNEe W KOHKpPETU3allMio, abCcTparupoBaHME U aHAJIOTHIo, (opmupyer
KpEaTUBHOE U KPUTUUECKOE MBIIIJICHUE.

B xone uszyueHus yueOHOro kypca «Anredpa M Hayajga MaTeMaTHUYECKOIrO
aHalln3a» OOydYarollyecs IMOTy4YaroT HOBBIM ONBIT PEIICHHs NMPUKIAJAHBIX 3ajad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMaTUYECKUX MOJENEH PEANbHBIX CUTYALHM,
UHTEPHpPETAllMd  TOJYYEHHBIX  pPEIIEHWH, 3HAKOMATCS €  MIpUMEpaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B MpPUpPOJAE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOpaMH.

VY4eOHbIil Kypc oOjazaeT 3HAYUTENbHBIM BOCIUTATEIbHBIM MOTEHIUAIOM,
KOTOpPBIN peanu3yercs Kak dYepe3 Y4YeOHBI Marepuan, CIoCOOCTBYIOIMIUN
(GOpMHPOBAHHIO HAYYHOIO MHUPOBO33PEHUS, TaK W uepe3 crnelupuky ydeOHOU
NeATEIbHOCTH, TpeOyromed NPOJOJIKUTEIBHOM  KOHILIEHTPAllMM  BHUMAHMS,
CaMOCTOATEJIBHOCTH, AaKKypPaTHOCTH M OTBETCTBEHHOCTH 3a IOJIyYEHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oOyueHuss anrebpe M HauyajgaM MaTeMaTHYeCKOIo
aHaJIn3a JIEKUT AEATeIbHOCTHBIA MPUHIIUIT O0Yy4EHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hayala MaTeMaTHYECKOIO
aHaJIM3a» BbIIEJIEHBI CIEIYIOIINE COAEPKATEIbHO-METOANYECKUE TUHUN: «Hucna



U BBIYUCICHUD», «DyHKINU U TpapuKmn», «YpaBHEHUS U HepaBeHCTBay, «Hauamna
MaTeMaTH4yecKoro aHanmsa», «MHoxecTBa M JIOTMKa». Bce OCHOBHBIE
COJIEP>KATEIIBHO-METOIUYECKHUE JIMHUM H3Y4YaroTCsd HA IPOTSHKECHUM JIBYX JIET
oOyueHusi Ha YPOBHE CpEIHEro oouero oOpa3oBaHMs, E€CTECTBEHHO JOTIOJIHSS
JIpyr Apyra W MOCTENEHHO HAChIAsACh HOBBIMH TEMAMH M pasjaeiaMu. JlaHHBIHA
y4eOHBIA KypC SBJSIETCS HMHTETPATUBHBIM, TIOCKOJIBbKY OOBEIuHSET B cebde
COJEp’KaHUE HECKOJIbKMX MAaTeMaTU4YeCKMX JUCUUIUIMH, TakKWX Kak aireopa,
TPUTOHOMETPHSI, MAaTEMaTHYECKUN aHaJIu3, TEOPHUs MHOXKECTB, MaTeMaTHYecKas
jgoruka u apyrue. [lo mepe Toro kak oOywaromiuecs OBIaJeBaloT BcE Ooiee
HMIMPOKUM MATEMaTHYECKUM almapaToM, Y HUX MOCIEeI0BATEIbHO POpPMHUPYETCS U
COBEPILIECHCTBYETCS yMEHUE CTPOUTh MATEMaTUYECKyl0 MOJENb peaJbHOU
CUTyalluy, IPUMEHATh 3HAHUS, TIOJyUYEHHbIE IIPU U3YYEHUH Y4eOHOTo Kypca, AJis
pELICHUs] CaMOCTOSTENLHO C(HOPMYIMPOBAHHONW MaTeMAaTUYECKOM 3a/1auu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxxarenpbHO-MeTOAUYeCKas JIMHUS «YHucna u BBIYUCIEHUS) 3aBEpPILIACT
(GbopMHpOBaHNE HABBIKOB UCIOJIb30BAHUS JEHCTBUTEIBHBIX YUCEN, KOTOPOE ObLIO
HA4aToO Ha YpOBHE OCHOBHOIO 0011ero oopasoBanusa. Ha ypoBHe cpennero oouiero
oOpa3oBaHMsi 0coboe BHHMaHue  ynensercss (OPMUPOBAHHUIO  HAaBBIKOB
palMOHAIbHBIX BBIYUCICHUM, BKIIOYAIOUNIMX B CE0S MCIIOJIb30BAHUE PA3IMYHBIX
dbopMm 3amucu yuciaa, YMEHHE JeJaTh MPUKUIKY, BBIIOJHATh MNPUOIMKEHHBIE
BBIYMCIICHHUS], OLICHUBATh YMCJIOBBIE BBIPAXKEHHUS, pabOTaTh ¢ MaTeMaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYarolUMCsi MHOXECTBA HAaTypaJIbHBIX, LEJIbIX,
pPaUMOHAIBHBIX W JCHCTBUTEIBHBIX  YMCEN  JOIOJHSIOTCA  MHOXECTBOM
KOMILJIEKCHBIX 4HCell. B KakIoOM U3 3TUX MHOXKECTB pPaccMaTpUBAIOTCS
CBOMCTBEHHbIE €My Cleuu(pUUecKrue 3aJauyd M Olepaluuu: JIeJICHUE Halelo,
ONEpUPOBAaHUE OCTAaTKAMU Ha MHOXKECTBE LEJIbIX YHCEN, 0COoOble CBOMCTBa
palMoHaNbHBIX M UPPAIMOHATIBHBIX YHCEN, apu(PMETUUECKUE OTNEpaIiM, a TaKxKe
W3BJICUEHNE KOPHS HAaTypaJIbHOM CTEINEHH HAa MHOYKECTBE KOMILJIEKCHBIX YHUCE.
brnaronapsi mocienoBaTenbHOMY pPACIIUPEHUI0 KpPyra HCHOJIb3YEMbBIX YHCENl |
3HAKOMCTBY C BO3MOKHOCTSIMM WX NMPUMEHEHHUS JUIsl PEIICHUs Pa3MyHbIX 3a7a4
dbopMupyeTcsi IpeaCTaBICHUE O €IMHCTBE MaTeMaTHKH KaK HayKd U e€ pojid B
NOCTPOCHUU MOJIENICH peasbHOro MHpa, IIUPOKO HCHOJB3YIOTCS 0000IIeHuEe |
KOHKpETH3aLHsl.

JIuaust «YpaBHEHUS! U HEPABEHCTBA» pEAIU3yeTCs] Ha MPOTSKEHUU BCETO
oOyuyeHuss Ha YypOBHE CpeAHEro oO0Iiero o0pa3oBaHMs, IMOCKOJbKY B KaXIOM
paznene Ilporpammbl NpeaycMOTPEHO pEUIEHHWE COOTBETCTBYIOIIMX 3a1ady. B
pe3ynbraTe OOydarolluecss OBJAJEBAIOT PA3IUYHBIMH METOJAaMHU  PELICHUS
palMoHaNbHBIX, HUPPALMOHATBHBIX, MOKA3aTElIbHBIX, JOTapUOMUUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHUM, HEPABEHCTB M CUCTEM, a TaKXKe 3aj]ad,



colepkamux napameTpbl. [lodydeHHbIE yMEHHUSI LIMPOKO HCIHOJIB3YIOTCS MpH
UCCJIENOBAHUM (DYHKIIMI C TMOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIIAHBIX
3a/lay M 337]a4 Ha HAaXOXKJEHUE HAauOOJBIINX U HAUMEHBIIUX 3HAYCHUN (yHKIHUU.
JlanHasi comepxaTesbHas JIMHUS BKJIIOYAET B ceOsl Takke (GOpMUPOBAHUE YMEHHI
BBIMIOJHATH  pacu€Thl 1o  QopmyiaMm, MNpeoOpa3oBaHHs  palMOHATIBHBIX,
UppaIMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAXKEHUM, a TaKKe BBIPAKCHUH,
coJlepKallluX CTeneHu U Jorapudmel. braronaps u3ydeHuio anredpanyeckoro
MaTepuaia NPOUCXOJIUT  JajbHEWIee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPaKTHOTO MBINUICHUS O0yJaronmxcs, (OPMHUPYIOTCS HABBIKH JCTYKTHBHBIX
paccyxaeHudd, paboOTl €  CHUMBOJBHBIMH  ¢dopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBHCHUMOCTEW B BHUJIE PAaBEHCTB U HEpPaBEHCTB. Airedpa
npemyaraetT A(PGEKTUBHbIE HMHCTPYMEHTBHI JUJISi  PEIICHUS] TMPAKTHUYECKUX U
€CTECTBEHHO-HAYYHbIX 33]1a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

ConepxarenpHo-MeToANYeCKass JUHUS «DyHKIUMU U TrpaduKu» TECHO
NEeperuieTaeTcs ¢ APYTMMHU JHHUSAMU Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEIbHOCTh U3YUEHUS MaTeprana. M3yueHne CTeneHHOM!,
MOKa3aTeJIbHOM, JJorapuPMUIECKOl U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBONCTB
U rpadvKOB, UCIMOJIb30BaHUE (PYHKIIUN NJIsl pelIeHus 3a7ad U3 JPYruX y4eOHBIX
MPEIMETOB U PEATbHOM KU3HHU TECHO CBSI3aHO KaK C MATEMATHYECKUM aHAJIU30M,
TaKk M C pEHIEHWEM YypaBHEHU W HepaBeHCTB. lIpu 3ToM Ooiblioe BHUMaHUE
yaensercss (GOpMUPOBAHHIO YMEHHUS BbIpaXaTh (POpMyJiaMHu 3aBUCUMOCTH MEXKITY
pa3NTUYHBIMA BEJIIMYMHAMU, HCCIENOBATh MOJIyYeHHbIC (YHKIIMH, CTPOUTH HX
rpaduku. MaTtepuan 3Tol colepKaTeIbHOW JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUI
W HaBBIKOB, TIO3BOJISIONIMX BbIpaXaTh 3aBUCUMOCTH MEXIYy BEJIUYMHAMHU B
paznuuHoi dopme: aHATUTHYECKOU, Tpaduueckoit U ciioBecHo. Ero m3yueHue
CHOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIIEHNIO ¥ KOHKPETU3AIIUHU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHass JuHus «Hadanma mareMaTH4ecKOro aHajin3a» IO03BOJIAET
CYIIECTBEHHO PACIHIMPUTH KPYI KaK MaTeMaTUYeCKUX, TaK U MPHUKIAIHBIX 3ajad,
JIOCTYIHBIX OOY4YaroIUMCsI, TaK KaK y HUX TMOSIBISETCS BO3MOXKHOCTH CTPOUTH
rpaduKky  CIOXHBIX (YHKIHM, ONPEAeNTsITh WX HAWOOJBIINE U HAUMEHBIIHNE
3HAYEHUS, BBIYUCIITH TUIOMAAN (QUTYP M OOBEMBI Tell, HAXOIUTh CKOPOCTH H
yCKOpeHusi TmpoueccoB. JlaHHas cojaepskarelibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TOCTPOEHHUSI MaTEMaTUYECKUX MOJENed pealbHbIX CHUTYaIuii,
MO3BOJISIET HAXOJWTh HAWIy4Illee pEeUIeHue B TMPUKIAIHBIX, B TOM YHUCIE
COI[MATIbHO-?)KOHOMUYECKUX, 3a/lauaX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTHYE€CKOTO
aHaNM3a CIIOCOOCTBYET PAa3BUTHUIO aAOCTPAKTHOTO, (HOPMATBHO-JIOTHYECKOTO H
KpPEaTUBHOI'O MBIIUICHHS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS



3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe M HcKyccTBe. OOydaromuecs y3HAIOT O
BBIIAIOIINXCST pe3yJbTaTaX, IOJYYCHHBIX B XOJ€ pPa3BUTUS MaTeMaTHKHA Kak
HayKH, 1 00 UX aBTOpPaXx.

CopepxarenpHo-MeTOIMYeCKast JTUHUS « MHOXKECTBa W JIOTHKA» BKJIIOYACT B
ceOsT AJIEMEHTHl TEOPHH MHOXXECTB W MaTEMAaTHUECKOH JIOTWKH. TeopeTuko-
MHO>KECTBEHHBIE MPEICTABICHUS MPOHU3BIBAIOT BECh KypPC IIKOJIbHON MaTeMaTUKU
U Tpe[iaraloT HamOoJee YHUBEPCAIbHBIN SI3bIK, OOBEAUHSAIONIMN BCE pa3felibl
MaTeMaTHKU H €€ TPUIOKEHUH, OHHM CBS3BIBAIOT pa3HbIE MaTeMaTHYECKHEC
TUCIMIUIMHBL W WX TPUIOKEHUS B eauHoe Ienoe. [lodToMy BakHO [aTh
BO3MOXXHOCTh OOydYaromemycss MOHHMAaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTeMaTUKH U WCIOJIb30BaTh €r0 Ui BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPHU3HAKOM MAaT€MaTUKH KaK HAyKd CJeIyeT MpHU3HATh
CBOMCTBEHHYIO €Il CTpPOrocTb OOOCHOBAaHUN M CIEIOBaHUE OMNPEACIEHHBIM
OpaBWjaM  MOCTPOEHUS  JOKAa3aTelbCTB.  3HAKOMCTBO € BJEMEHTaMH
MaTEeMaTHYECKON JIOTMKH CHOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIIIICHHS
00yJaromuxcs, MO3BOSET UM CTPOUTH CBOM PACCYXIACHUS HAa OCHOBE JIOTUYECKUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yuebHOM Kypce «Anrebpa W Hayajla MaTEMaTHYECKOIO aHaJIU3a»
IPUCYTCTBYIOT OCHOBBI MaT€MAaTUYECKOTO MOJEIUPOBAHUS, KOTOPBIE MPHU3BaHBI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOEHHUSI MOJENEeN peanbHbIX
CUTyalluii, HCCIENOBAaHUS JTHX MOJENel C TIOMOINBIO ammapaTa anreOpbl |
MaTEeMaTHYECKOTO aHallh3a, WHTEPIPETAlMH TOJTYYCHHBIX pe3yNbTaToB. Takue
3aJJaHus BIUIETEHBI B KQX/IbI U3 pa3/ieJIoB MPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIHPOKO HCIOJIb3YeTCsl AJIs pellleHusl MPUKIaIHbIX 3amad. [Ipu
pellleHn:  pealbHBIX  NPAKTHUYECKUX  3a7ad  oOydJarommecs  pa3BHBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  QHAJIOTHIO, 00001aTh W  KOHKPETHU3UPOBATh  MpoOJeMy.
JlesiTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB PELICHUS MNPUKIAAHBIX 3a4ay
OpraHu3yeTcsl B IpoLecce U3yUeHHs BCEX TeM YUeOHOro Kypca «Anredpa 1 Havana
MaTEeMaTHYECKOTO aHAIIN3ay.

Ha wusyuenme yueOHOTO Kypca «Anrebpa W Hadaisa MaTeMaTHYECKOTO
aHanu3za» otBoautcs 272 vaca: B 10 kmacce — 136 vacoB (4 vaca B Hegeno), B 11
kiacce — 136 yacoB (4 yaca B HEJCITIO).



COAEPKAHUE OBYUYEHUA
10 KJIACC

Ymucia v BBIYMCTICHUSA
Pannonanbsabie uncna. OObIKHOBEHHBIC U JIECATUYHBIE IPOOU, TPOIICHTHI,
OeckoHeuHbIe epruoandeckue apoou. [Ipumenenue npobeli v MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiIEd 3HAHUHN U pealbHOM )KU3HU.

JlelicTBUTENBHBIE YHWCIa. PalMOHAIbHBIE W HUPPALMOHAIIBHBIE YHUCJA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMH  YHCIaMH.  Moyb
JEUCTBUTEILHOTO YHCJIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TIPAaBUIIA
OKPYTJICHUSI, MPUKUIKA U OLICHKA PE3yJIbTaTa BHIUYMCICHUM.

Crenenp ¢ wmensiM  nokasareneM. buHom Heroorona. Hcmons3oBanue
MOAXOSIIEH (OPMBI 3aMUCH ACHUCTBUTEIBHBIX YUCEN JJIs1 PEUICHUS MPAKTUYECKUX
3a/1a4 U MPEJCTABIICHHS JaHHBIX.

ApupmMeTnyecknii KOpeHb HaTypaJbHOM CTEIIEHH U €r0 CBOKCTBA.

CreneHb C palMOHAIBHBIM MOKA3aTeIeM H €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uucna. CoiictBa norapupma. /leciTuuHble U HaTypalbHbIC
JorapupMsl.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC YMCIOBOTO apryMeHTa. ApKCUHYC,
APKKOCHUHYC M apKTaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnmectBa u  TOXKIECTBEHHBbIE TMpeoOpa3oBaHus. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWUIIbHBIE YpaBHEHUS W YypaBHEHUs-cleAcTBUs. HepaBeHCTBO,
pelIeHre HEPaBeHCTBRA.

OCHOBHBIE METOJIbI PEIICHUS IETbIX U APOOHO-pPAllMOHATILHBIX YPAaBHEHUN U
HEpPABEHCTB. MHOroWwieHbl OT OJHOM mNepeMeHHOH. JleleHue MHOrouieHa Ha
MHOIO4JIeH ¢ ocrtatkoM. Teopema be3dy. MHoOrouneHsl ¢  LENbIMU
ko3 dunmentamu. Teopema Buera.

[TpeoOpazoBanHus YNCIOBBIX BRIPAKEHUMN, COJIEPIKAIINUX CTETICHN U KOPHHU.

NppanuonanbHbie ypaBHEHHSI. OcHoBHBIE METO/IbI peteHust
UppalMoOHaIbHbIX YPAaBHCHUM.

[Toka3arenbHbie ypaBHeHUS. OCHOBHBIE METOJbl PEHICHUS IMOKA3aTEIIbHBIX

YpPaBHEHHUM.

[IpeoOpazoBanue BeIpaXKECHH, COACPIKAITIX JTOTAPUPMEI.

Jlorapudpmuyeckue ypaBHEHUS. OcHoBHbIE METO/IbI peleHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHoBHBIE TPUTOHOMETPUYECKHUE bopMyIIBI. [IpeobpazoBanme

TPUTOHOMETPUUECKHUX BhIpaKeHU. PellieHre TpuroHoMeTpuuecKuxX ypaBHEHUH.



Pemienne cucreM NMHEHHBIX ypaBHEHMU. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHui. Omnpenenurens MaTpuupl 2X2, €ro TeOMETPUYECKUH CMBICH MU
CBOMCTBA, BBIUMCIICHUE €r0 3HAYCHHUs, IPUMEHEHUE ONPENCIUTENS ISl pPEeLICHUS
CUCTEMBl JIMHEWHBIX YpPaBHEHMH. PelieHue NpHUKIagHbIX 3a7a4 C MOMOUIBIO
CUCTEMBl JIMHEWHBIX YypaBHeHUU. lMccienoBaHue DOCTPOCHHOW MOJENU €
MOMOILBIO MaTPHULL U ONPEAETUTEIIEH.

ITocTpoeHne MaTeMaTU4ECKUX MOJEIEH PEaJbHOW CHUTyallUH C IOMOLIBIO
YPaBHEHUM W HEPaBEHCTB. lIpumeHeHHMe ypaBHEHHMU W HEPABEHCTB K PEIICHUIO
MaTEeMaTHUYECKUX 3aJad M 3a/Jad U3 pa3IM4HbIX o0JacTell HaykKu M peajbHOU
KU3HU.

DOyHKUUH U TPaPUKHI

OyHKIUsA, crnocodbl 3agaHuss (QyHKIUU. B3aumHO oOpaTHBIE (GYHKIHUU.
Komno3zummss ¢yskuuid. I'paduk QyHKOuu. OnemMeHTapHble TpeoOpa3zoBaHUs
rpadukoB HyHKIIHA.

OO6nactpb ompeneneHuss U MHOXKECTBO 3HaueHui (yHkuuu. Hynu QyHkiuu.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE M HeuéTHbIe GyHKUMHU. [leproguueckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTH (YHKUHMH. MakCHUMyMbl U MUHUMYMBbI
¢ynkun. Hanbonbiiee n HauMeHblliee 3Ha4eHUs! (PYHKIIMU HA IPOMEXKYTKE.

JluneliHas, KBaJpaTHuYHas W APOOHO-IMHEHHas (YHKIUH. DJIEeMEHTapHOE
UCCJIEIOBaHUE U IOCTPOEHUE UX IPa(PUKOB.

CrenenHast QyHKIMS C HAaTypaJIbHBIM M LEIbIM MOKa3aTeneM. E€ cBolicTBa u
rpaduk. CBoiicTBa U TpaduKk KOpHSA N-0il cTeneHW Kak (yHKIMH OOpaTHOM
CTEINIEHU C HATyPaAJIbHBIM MTOKA3aTeJIEM.

[TokazatenbHas 1 jorapupmMuueckass GyHKIUA, UX CBOMCTBA U TpaduKH.
Hcnonb3oBanue rpadgukoB GyHKUUNA ISl pEIIEHUS] YPABHEHHM.

TpuroHomerpuyeckass OKpPY>KHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKHUX
(GyHKLIMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B pEaJbHBIX IIpoleccax W SIBICHUSX.
['paduixu peanbHbIX 3aBUCUMOCTEHN.

Havana maremaTu4eckoro aHajmsa

ITocimenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IOCJIENOBATEIILHOCTEH. MeTox
MaTeMaTUYECKON UHIYKIUH. MoOHOTOHHBIE u OTrpaHUYECHHbIC
nocyenoBaTeabHOCTU. McTOprs BO3HMKHOBEHHS MAaTEMAaTHYECKOrO aHallh3a Kak
aHaJin3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas rnporpeccud. beckoHeuHo yObIBaromiast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpuYecKon
IIPOrpeCcCu. JINHENHBIN U SKCIOHEHIMAIBHBIN pOCT. Uucio €. Popmyiia ClI0KHBIX
IpoLeHTOB. Mcnonp30BaHME MPOTrpeccuy Ui  PEIICHHsS pealbHbIX 3a7ad
IPUKJIAJHOIO XapaKTepa.



HenpepriBHble ¢QyHKIIMHM W UX CBoicTBa. TOYKM pa3pbiBa. ACHMIITOTHI
rpadukoB ¢ynkuuid. CBoicTBa (YHKIMIA HEMPEphIBHBIX Ha oTpe3ke. Mertoa
WHTEPBAJIOB JUIsl pEUIeHUs HEepaBeHCTB. [IpMMEHEHHE CBONCTB HENPEPHIBHBIX
GyHKIMH U1 perieHus 3a1ad.

[lepBas u BTOpas mpousBoaHble PpyHKIKU. OnpeneneHne, reOMeTPHIECKUN U
(u3nyecKuil CMBICI IPOU3BOIHOMN. Y paBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubsie  anmeMeHTapHbix  ¢yHKuud.  [IpousBomHas  CyMMBl,
IIPOU3BENIEHUS, YACTHOTO U KOMIO3ULIMU (QYHKIUH.

MHoKecTBa M JIOTHKA

MHOXeCTBO, OIepaluy HaJ MHOXKECTBAMM M HMX CBOWCTBa. J(Harpammel
Olinepa—Benna. IIpumMeHeHHE TEOPETHMKO-MHOKECTBEHHOIO — amnmapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PEIICHUH 3aAad W3 JPYTIuX
y4eOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MAaTeMaTUYECKOrO OOBEKTa, CIE/ICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa 1 BBIYMCICHUA

Harypanbnbie u uenble yucia. [IpuMeHeHrMe NMPU3HAKOB JEIMMOCTH LIEJIBIX
yucen, HauOonpmui obmui nenutend (ganee — HOJl) u HammeHsbinee oOriee
kpatHoe (nanee — HOK), octaTtkoB no moayimto, anroputma EBkivaa juist pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcuble uucna. AnreOpaumyeckas M TpPUTOHOMETpHUUYECKas (POPMBI
3aMMCH KOMIUIEKCHOTO 4YHcia. Apu(METHYEeCKHE ONepalud € KOMIUIEKCHBIMU
yucinamu. M3o0pakeHWE KOMIUIEKCHBIX YHCEN Ha KOOPJIMHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHH M3 KOMIUIEKCHOTO 4ucia. lIpumenenue
KOMIUIEKCHBIX YMCEJ JJIs PeIIeHUs] PU3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucremMa M COBOKYIIHOCTh YPaBHEHH W HEpPaBEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIICICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPAaBHEHHM C  IMOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH. Pelienne TpuroHoMeTpu4ecKux HEpaBEHCTB.

OcCHOBHBIE METOJBl pEIICHHUS TMOKAa3aTeIbHbIX U  JIOrapu(PMUUECcKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUS] CUCTEM M COBOKYIHOCTEW pallOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JIOrapUPMUUECKUX YPABHEHUN.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MAPAMETPAMM.



IIpumenenne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ady W 3aJad M3 Pa3IMYHbIX OOJacTell HayKu U peajbHOU
YKW3HU, UHTEPIPETALUA TOTYYEHHBIX PE3YIbTATOB.

DyHKIUU U TPAPUKHU

I'paduk xommoszummu QyHkIud. ['eomerpuueckne o0pa3bl ypaBHEHHHA H
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMN, UX CBOMCTBA U rpaduKH.

['padmyeckue MeETONBI pelIeHHUs YpaBHEHHH M HepaBeHCTB. I 'paduueckue
METO/IbI PEILICHUS 33]1a4 C TapaMETPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUNA JUIsI WCCIIEIOBAHUS TIPOIECCOB U
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT NPHU PEIICHUU 33aJad U3 APYIHX Y4eOHbIX
MPEIMETOB U PEATBHON )KU3HMU.

Hayana mareMaTH4ecKOro aHaJm3a

[IpumeHeHne Mpou3BOIHON K MCCIIEIOBaHUIO (QYHKIMII HA MOHOTOHHOCTH U
3KCcTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0 M HAUMEHbBIIETO  3HAYEHMH
HEIMpPEePbIBHON (DYHKLIUH HA OTPE3KE.

[IpuMeHeHrne NPOW3BOMHOM [JIs HAXOXKACHHS HAWIIY4YIIEro pEIIeHUs B
NPUKIIAIHBIX 3aJadax, Ui ONpPEACIEHUS CKOPOCTH M YCKOPEHMs Mpolecca,
3a1aHHOTO (hOopMYJION Ui rpaduKoM.

[TepBooOpasHasi, OCHOBHOE CBOWMCTBO TmepBooOpa3HbiX. I[lepBooOpasHbie
arieMeHTapHbIX pyHKuui. [IpaBuia HaxoxaeHUS TEpBOOOPA3HBIX.

WNurerpan. I'eomerpuueckuit CMBICII VHTETpaJIa. Breruncnenne
onpenenéHHoro uHTerpana o popmyne Hetotona-Jleitbuuiia.

[IpumeHeHne uHTErpajia A HaXOXKJEHUS IUIOMIaed IUIOCKUX (Uryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepst pemenuit auddepeHnnanbHbIX ypaBHEeHUN. MaremaTtuueckoe
MOJICJIMPOBAHUE pEaJbHBIX MPOLECCOB C MOMOIIBI AU epeHnanbHbIX
YpPaBHEHUM.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA VYPOBHE CPEJHEIO OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaIaHCKOr0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJ€HAa  POCCHUICKOro  oOIlecTBa,  MPEACTABICHUE O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPHI, OMPOCHl U APYroe), yMEHHE
B3aMMOJICHICTBOBATh C COIMAJbHBIMH HWHCTUTYTAaMH B COOTBETCTBUM C UX
GYHKIIUSIMU ¥ Ha3HAUYCHUEM;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh POCCUMCKON I'paKAAHCKOW MACHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTHKH, LICHHOCTHOE OTHOILEHHUE K
JOCTHKEHUSIM POCCUHCKUX MAaTEMAaTHUKOB U POCCUMCKON MaTeMaTHUECKON LIKOJIBI,
UCTIONB30BAaHUE DJTHUX JOCTIDKEHHWH B JAPYTUX HayKax, TEXHOJOTHUsX, chepax
YKOHOMUKH,

3) 1yXOBHO-HPABCTBEHHOT'0 BOCTIUTAHNS

OCO3HaHUE JAYXOBHBIX LIEHHOCTEH POCCHICKOrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOTO MOBEACHUS, CBSA3aHHOIO C MPAKTHUYECKUM
NPUMEHEHHUEM JIOCTIDKEHUN HAyKu W JEeATENbHOCTHIO YYEHOTO, OCO3HAHHE
JMYHOTO BKJIa/Ia B TOCTPOCHUE YCTONYHUBOTO OYIyIIIETO;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYas SCTETUKY MaTeMaTHUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3aay, PEHICHHUM, pacCyKI€HUH, BOCIPUUMYHBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3InIHbIX BHJIOB UCKYCCTBA;

5) puznyeckoro BoCIMTAHUSA:

chOpPMUPOBAHHOCTh YMEHHUS TPHUMEHATH MaTeMaTHYeCKHe 3HAHHUS B
UHTEepecax 3710pOBOTo U 0e30MacHOro o0pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0pPOBBIO (3710pOBOE THUTaHUE, COAIAHCUPOBAHHBIN PEXKUM 3aHATUA H
OTIIbIXa, peryisipHas (u3nyeckas aKTUBHOCTH), (PU3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHSATUSX CTIOPTUBHO-030POBUTEIHHON ACSITENFHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYAYy, OCO3HaHHWE IICHHOCTH TPYIOJIIOOMS, HWHTEpec K
paznuuHbiM  chepam  MpoPecCHOHANBHON  NIeATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIIOKEHUSAMH, YMEHHE COBEpIAaThb OCO3HAHHBIA BBHIOOP
Oynyiiel mpoeccuu M peasnu30BbIBaTh COOCTBEHHBIEC KU3HEHHbBIE IJIAHBI,



TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHHIO W
caM000pa30BaHUIO Ha MPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHUBHOMY
YYaCTHUIO B PEIICHUH NPAKTUYECKUX 33]]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3KOJI0THYECKOT0 BOCITUTAHUSI:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYpbl, TIOHUMAaHHUE BIUSHUS
COI[MAJIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBbHON
CpeIlbl, 0CO3HaHHUE TJIO0ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM, OPUEHTAITUS
Ha TPUMCHCHHE MATeMAaTHYCCKUX 3HAHWN MJIs peIIeHUs 3amad B 00JacTH
OKpY’)KAIOLIEH Cpenbl, IUIAHUPOBAHUE TIIOCTYIIKOB M OIEHKHM HX BO3MOXHBIX
MOCJEACTBUN JIJIS1 OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKU U  OONICCTBEHHOM  MPAKTUKH, ITOHUMAHHE
MaTEeMaTU4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKON IesTeIbHOCTH, JTaloB €€
pa3BUTHUS W 3HAYUMOCTU [JIS Pa3BUTHS 1MBWIM3ALUH, OBJIAJCHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOW KyJIbTypoll KakK CpEJICTBOM IIO3HAHUS MHDa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYID M HCCIEIOBATEIbCKYIO JEATEIIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eCTBUS

ba3zoBble ornueckue AecTBU:

BBIABJISAITH U XapPaKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKUM MaTEMATUUYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXKIYy TMOHSATUAMH, (POPMYJIHUPOBATH
OTpeieSICHHs] TIOHATUM, YCTaHABIMBAaTh CYIIECTBEHHbBIN MPU3HAK KJIacCU(UKAILIUH,
OCHOBaHMsI JiJIsi 0000IIEHNS U CPaBHEHHU S, KpUTEPUH MPOBOAMMOTO aHAJIN3A,

BOCIIPUHUMATh,  (HOpMyIHUpOBaTH U  NPEOOPa3OBBIBATH  CYXKIACHUS:
yTBEPJUTEIbHbBIC U OTPULIATEIbHBIC, CIMHUYHBIC, YACTHBIE U O0II1e, YCIOBHBIC,

BBISBJISAITH MATEMAaTUYECKNE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U TPOTUBOPEUHS
B (akTax, JAHHBIX, HAOJIIOACHUSAX U YTBEPXKICHUSIX, MPEAJiaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEYNI;

JIeJIaTh BBIBOABI C WCHOJIb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITEJIBHO JJOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(OpsiMble ¥ OT IPOTUBHOTO), BHICTPAUBATh APTYMEHTALINIO, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BHIBOIBI;

BBIOMPATh CTMOCOO pemieHus ydeOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApUMAHTOB  pelIeHus, BbpIOMpaTh Haubojee MNOAXOMAIMH ¢ y4€ToM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3zoBble ucciaeaoBare/bCKue 1efiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUN HHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh  BONPOCH,  (GUKCHpPYIOLIME  NIPOTUBOpeune,  mpodiemy,
yCTaHaBJIMBaTh HMCKOMOE W JaHHOE, (pOpMUpOBaTh TUIIOTE3Y, apryMEHTHUPOBAThH
CBOIO MO3UIINIO0, MHCHHE;

MPOBOAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICIOBAHKE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00beKTa, SBICHHUS, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00BEKTaMHU, SIBJICHUSIMU, MPOIECCAMU;

CaMOCTOSTENbHO (OPMYTUPOBATh OOOOIIEHUS W BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOTO  HAONIONCHMS, HUCCJIEAOBAaHMS, OICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000O0IIECHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpPOIlecca, a TakKXKe BbBIJBUIATh
MPENOJIOAKEHUS O €T0 PA3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undgopmanumeii:

BBIABJIATH Ae(UIMTH MHPOPMAIMHU, TAHHBIX, HEOOXOJUMBIX NIJIi OTBETA Ha
BOIIPOC U JJIs PEUICHUS 3a]1a4H;

BBIOMpaTh MHPOPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh U HWHTEPNPETUPOBATh MH(OPMALMIO PA3NTUYHBIX BHUAOB U
dbopm npeAcTaBICHUS;

CTPYKTYpPUPOBaTh MH(POPMAIIMIO, TPEICTABIATh €€ B Pa3IHYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUUueCcKy;

OIICHUBATh HaJEKHOCTh uHpopmMaru o CaMOCTOSITEIILHO
c(hOopMyJTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

OO0menue:

BOCIIPUHUMATh U (DOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEIsIMH OOINEHHUS, SCHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M TMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIICHUS 3aJayH,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTarT;,

B X0Ji¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIa€MON TEMBHI,
npoOJjieMbl, pelIaeMoil 3ajauyu, BBICKA3bIBaTh WJICH, HAIICJICHHBIE Ha TIOUCK
pEelIeHUs, COINOCTAaBIISATh CBOU CYXIEHUA C CYXKICHHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jIMYMe M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
bopMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAYKEHHUS;

NPEACTaBISATh PE3ybTaThl PEIICHUS 3a/laud, SKCIIEPUMEHTa, UCCIIeIOBaHMUSI,
MPOEKTa, CAMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C y4€TOM 3ajad
MPE3EHTAIUNA U OCOOEHHOCTEH ayTUTOPHH.

PerynsiTuBHbIC YHMBepcaJbHbIe Y4eOHbIe 1eliCTBUA



Camoopranusanus:

COCTaBIIAITh IUIAH, aJlTOPUTM PEIICHUS 3a7auH, BBIOUPATh CIIOCO0 pemeHUs ¢
y49E€TOM HMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
Y KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BJaJeTh HABBHIKAMH  [IO3HABAaTEIbHONW  pEQUICKCHH  KaK  OCO3HAHWSI
COBEPIIIAEMbIX JEUCTBUI U MBICIHTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIIAJIETh
criocobaMu CaMOIIPOBEPKH, CAaMOKOHTPOJIS TpoIlecca M pe3ysibraTa perieHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEUICHUN 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, TAHHBIX,
HalJCHHBIX OIMMMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN B YCIOBUSAM, OOBSICHATH MPUINHBI
JOCTHKEHUS WIIM HEJIOCTHKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JIaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MMOHUMATh M WCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBHUIYAJTBHON
paboThl TpHU pEIICHUH YYeOHBIX 3a7ad, MPUHAMATH I1IeJb COBMECTHOM
NEATEeTLHOCTH, TIAHUPOBATh OPraHW3alUI0 COBMECTHOM pabOTHI, pacIpeacisiTh
BUJIbI PabOT, JOTOBApUBATHCS, OOCYXXIAaTh TIPOIECC M PE3yJNbTar paboTHI,
000011aTh MHEHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B I'PYMIOBBIX (popmax paboThl (0OCYKIaeHUsI, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMB» W WHBIE), BBIMNOJHATH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JPYTMMHM WICHAMH KOMAaHJIbI, OIICHUBATH
KaueCTBO CBOErO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHHKAMHU B3aUMOJICHCTBHSI.

HPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 10 kuacce oOydaromuiicsi TMONYYHUT CIEAYIOIINE
npeIMEeTHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM paboueill mporpamMmbl yueOHOTO
Kypca «Anrebpa 1 Hadaja MaTEMaTHIECKOTO aHATN3ay:

Yucji1a ¥ BBIYUCTICHUSA:

CBOOOJHO OIEpUPOBATh MOHATUSIMU: PaALMOHAIBHOE YHKCIO0, OECKOHEeYHas
nepuoguyeckas JpoOb, TMPOLEHTHI, HPPAUMOHAIBHOE YHCJIO, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENIBHBIX YUCET, MOAYJIb IEMCTBUTEIBHOIO YUCIA;

MPUMEHATH JApoOM M TIPOIEHTHI Uil PEIICHUS MPUKIATHBIX 3a7a4 M3
PA3JIMYHBIX OTPACIICU 3HAHUM U PEATbHOW )KU3HU,

NPUMEHSTH NMPUOIKEHHBIE BBIYMCIICHUS, TPABUJIa OKPYTIEHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYMCIICHNN;



CBOOOZIHO OMNEpUpPOBAaTh TIOHATHEM: CTENEHb C IEJNbIM [OKa3aTeseM,
UCITIOJIb30BAaTh MOAXOSANIYI0 (hOpMY 3alKUCH ACUCTBUTENBHBIX YUCEN JJI PEIICHUS
MPAKTUYECKUX 33/1a4 U MIPEACTABIICHUS TAHHBIX;

CBOOOJIHO OIEpPUPOBATH MOHITHEM: apU(PMETUUECKUNA KOPEHb HATypalbHON
CTEIICHH;

CBOOO/IHO ONEpPUPOBATh MOHATHUEM: CTEIEHb C PAIMOHAIBHBIM MOKa3aTeNeM;

CcBOOOHO OTEpUPOBATH MOHATHIMHU: JIOrapupM ymucia, AeCITUIHbIC U
HaTypaJIbHbIE JTOrapu(pMbl;

CcBOOOZHO OMEpUPOBATh MOHATUSAMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTECHC
YUCJIOBOTO apTyMEHTa;

ONEepUpPOBaTh MOHATUSIMH: APKCUHYC, apPKKOCUHYC M apKTAHI'€HC YMCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOO/IHO ONEpUPOBATh MOHIATUSIMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCUJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICACTBUS, PABHOCHIIBHBIE HEPABEHCTBA,;

OPUMEHATh pPa3JM4YHbIE METOJbl pEILICHUs palUOHAIbHBIX U JPOOHO-
palMOHAIBHBIX ypAaBHEHUH, MPUMEHATh METOJl HMHTEPBAJIIOB [UJIl pEUICHUs
HEPaBEHCTB;

CBOOOJHO OIEPUPOBATh MOHATHUSMU: MHOTOWIEH OT OJHOM INepeMEHHOH,
MHOTOYJIEH C IeJbIMH KO3(PPUIMEHTAMH, KOPHH MHOTOWIEHA, MPUMEHSIThH
JIeJIEHME MHOTOWIEHA Ha MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUTSL peLIeHus 3a/1ay;

CBOOOJHO OMNEPUPOBATH TMOHATUSMU: CHUCTEMA JIMHEHHBIX YpaBHEHMI,
MaTpulla, ONpEIeIUTeIh MaTpPHUIBl 2 X 2 W €ro TeOMETPHUYECKHHAd CMBICT,
UCIIOJIb30BaTh CBOMCTBA ompenenuTenst 2 X 2 A BBIUMCICHHUSI €ro 3HauyeHus,
IPUMEHATh ONPEIEIUTEN [UIsl PELICHUs CHUCTEMbl JIMHEMHBIX YpPaBHEHMIA,
MOJICJIUPOBATh PEANIbHBIE CUTYalluH C TTOMOLIBIO CUCTEMbI JIMHEUHBIX YPaBHEHUM,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C TOMOIIBI0 MAaTpUIl U ONpeaesuTeNnei,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

WCIIOJIh30BaTh CBOMCTBA JEUCTBUM C KOPHSAMH Ui TIpeoOpa3oBaHUs
BBIPAKCHU,

BBITIOJHATH MPe0oOpa30BaHUs YUCIOBBIX BBIPAXKEHUN, COJIEPIKALNX CTEIEHH C
palMOHANIBHBIM [TOKa3aTeNIeM;

UCIIOJIb30BaTh CBOMCTBa JgorapupmMoB LISt npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKCHUI;

CcBOOOZIHO ONEpUPOBATh MOHATHUSMU: HppalOHAJIbHBIC, MMOKa3aTeIbHbIE U
JorapuMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHHS C TTOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/IOB UIIM OCYIECTBIISS IPOBEPKY KOPHEW;



MPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIibl Ui MTPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZIHO OIEpHpPOBaTh IMOHSATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE,
OPUMEHATh HEoOXoaumble (OpPMyNbl ISl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJICIMPOBaTh pEaJlbHblE CUTYallUd Ha S3bIKE alreOpbl, COCTaBIAThH
BBIPQXEHUS, YpPAaBHEHUS, HEPABEHCTBA I10 YCIOBUIO 33/Jaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM anmapara anreOphl.

DOyHKUMU ¥ rpaduKu:

CBOOOHO ONEpUPOBATh MOHIATUIMM: (PYHKIIMS, CIIOCOOBI 3aaHNs (PYHKINH,
B3aMMHO OOpaTHble (QYHKIUU, KOMIO3UIUA GyHKIUM, Tpaduk GyHKINUH,
BBINIOJIHATH 3JIEMEHTApHbIE TPeoOpa3zoBaHus rpaPuKoOB (HYyHKIIHIA;

CBOOOJHO OIEpPUPOBATh MOHATHAMHU: 00JIACTh ONPENENECHUS U MHOKECTBO
3HaYE€HUU (PYHKIMH, HYJIH QYHKIUHU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOZIHO ONEpUPOBATh TMOHATUSAMU: YETHBIE W HEUYETHbIE (YHKIUH,
nepuoanyYeckre (QPyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAKCUMYyMbI U
MUHUMYMBbI (DYHKIIMM, HauOoJibllleeé M HauWMEHblIee 3HaYeHUe (QYHKIUU Ha
IIPOMEKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUAMHU: CTENEHHAas QYHKIUS C HATYpaJbHBIM U
LeNbIM [OKa3zareiaeM, rpauk CTENeHHOM (YHKIUU C HaTypajbHBIM M IIEJIbIM
nokasaresieM, rpaduk KOpHsS N-Od CTENEeHH Kak (DyHKIHMH OOpaTHOM CTENeHu ¢
HATypaJibHbIM MOKa3aTeleM;

OMepUpoBaTh MOHATUSAMHU: JIMHEHHAs, KBaJpaTU4Has W JpOOHO-TMHEHHas
(GYHKIUM, BBIIOJHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX I'Pa(UKOB;

CBOOOJIHO OIEpUpPOBaTh MOHATHUSAMH: TMOKa3aTellbHAs M Jorapumuueckas
(GyHKUMH, WX CBOMCTBA M rpaUKu, UCHOJIb30BaTh WX TpadUKu Uil pelIeHUs
YPaBHEHMUI;

CBOOOZIHO ONEpUpPOBATh MOHATHUAMU: TPUTOHOMETPUYECKAS OKPY>KHOCTD,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIIMIM YUCIOBOTO apryMEHTa;

UCIIONIb30BaTh TIpa@uKud (PYHKUMH 11  HUCCIENOBaHHUS MPOLIECCOB U
3aBUCUMOCTEN MpHU PEHICHUH 3a/ad U3 JPYTuX y4eOHBIX MPEIMETOB M peanbHOU
YKU3HH, BBIpAXaTh POPMYJIaMH 3aBUCUMOCTH MEXAY BETMUMHAMU;

Havana mareMaTH4ecKOro aHajm3a:

CBOOOJHO ONEPUPOBATH MOHATUSMU: apuUPMETHUYECKas U TeoMeTpuYecKas
nporpeccusi, 06CKOHEUHO yObIBarolasi TeOMeTpUUecKas porpeccusi, TMHEHHBIN U
HKCIIOHEHIIUATIBHBIN pOCT, (OpMyJa CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

HCIIOJIb30BaTh IPOTPECCUU JUIsl PELICHHs] PEATbHBIX 3aJad IPHUKIAJTHOrO
XapakTepa;



cBOOOHO OMEPUPOBATH MOHITUSIMHU: MOCIEIOBATEILHOCTh, CIIOCOOBI 3aJaHUS
MOCJIEA0BATEIBHOCTEH, MOHOTOHHBIE W OTPAaHWYEHHBIE IIOCIIEIOBATENBHOCTH,
MMOHMMATh OCHOBBI 3apOXKJICHHUS MATEeMaTUYECKOrO aHallu3a KakK aHalu3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH: HENPEPHIBHBIC (YHKINH, TOYKU
paspbiBa rpaduka QyHKIIUHA, aCUMITOTHI rpaduka (yHKIUH;

CBOOOJHO OIEpPUPOBATh TOHITHEM: (YHKIHS, HEMpEephIBHAS Ha OTPE3KeE,
MPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKITUI IS pEIICHUS 3a0a4;

CBOOOJTHO OIEpUPOBaTh TMOHATHSAMHU: TIepBas M BTOpasi MPOU3BOAHbBIC
GbyHKIMH, KacaTenbHas K rpaduky QyHKIUY;

BBIYUCIISATh MPOU3BOJIHBIC CYMMBI, MPOU3BEJICHHS, YACTHOIO U KOMIO3UIIUU
JIBYX (DYHKIIUH, 3HATh MPOU3BOIHBIC dJIEMEHTAPHBIX (DYHKIUHA;

UCIIOJIb30BaTh T€OMETPUYECKUH M (PU3NYECKUN CMBICI TPOU3BOJHOM IS
pelIeHus 3a1a4.

MHoKecTBa M JIOTHKA:

CBOOOJHO  ONEpUPOBaTh MOHSATHUSIMU:  MHOXECTBO, ONEpalUd  HaJ
MHO>ECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar Jyisl OMUCAaHUS PEATIbHBIX
MIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 IPYTUX YUCOHBIX MPEIMETOB;

CBOOOJTHO OIEpPUPOBATH MOHITHAMU: OMpEIEICHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTeMAaTHYECKOr0 00BEKTa, JOKA3aTeIbCTBO, PABHOCUIIbHbBIE
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOOydYarOIIMICS TMOJMYYUT CIEIYIOIINE
MPEAMETHBIC PE3yJIbTaThl MO OTACIBHBIM T€MaM pabouell MporpamMmbl Y4eOHOTO
Kypca «Anrebpa u Hauajia MaTEMaTHIECKOTO aHATN3ay:

Yuciia v BBIYUCICHUSA:

CBOOOJHO ONEPHUPOBATH TOHATHSMHU: HATypajJbHOE U II€JI0€ YHUCJIO,
MHOKECTBA HATypaJbHBIX M LEJBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JEITUMOCTHU
uenbix yucen, HOJl u HOK HaTypallbHBIX YMCeN JJIsl pEIICHUs 3a]a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJHO OIEpPUPOBATH TOHATHEM OCTaTKa [0 MOJYJIO, 3alKChIBATh
HaTypaJbHbIC YHCIIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOOJHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMITJIEKCHBIX YHWCEN, MPEJCTaBIATh KOMIUICKCHBIE YHCIIa B aireOpandeckor u
TPUTOHOMETPHUUECKON (hOpMe, BBITIONHATH apu(PMETHUECKUE OTepaIuu ¢ HUIMU U
M300pakaTh Ha KOOPJIMHATHOM MIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



cBOOOJHO ONEpUPOBATh MOHATUSAMU: HpPpALOHAIbHBIC, MOKa3aTeJIbHbIE U
jgorapuMUYECKHE€ HEPaBEHCTBA, HAXOJUTh MX PEHICHHS C  IOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBISITh OTOOpP KOpPHEH TMpU PpEIIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOZIHO OMEpUPOBATh TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh HEoOXoaumble (OpPMyNbl ISl  PEHICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OTEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUN U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIICJICTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, HPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
Jgorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarb palrOHAJIbHEIE, UppanOHaIbHBIE, ITOKA3aTEeIIbHbIE,
jgorapupMuueckue UM TPUTOHOMETPUYECKHE YpaBHEHHS U  HEPaBEHCTBA,
coJiepKalliie MOAYJIM U apaMeTphl;

MPUMEHSATH TpauuecKrue METObI ISl PEIICHHS] YPaBHEHUN U HEPABEHCTB, a
TaKKe 3aJ1a4y ¢ mapaMeTpamu;

MOJICIMPOBaTh pEallbHble CUTYallUd Ha S3bIKE alreOpbl, COCTaBIAThH
BBIDAKCHHUSI, YPaBHEHHUs, HEPAaBEHCTBA M HX CHUCTEMbI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHbIE MOJENU C MCHOJIb30BAaHUEM ammapaTra aireopsl,
WHTEPIIPETUPOBATH MTOTYUYECHHBIN PE3YJIbTAT.

DyHKIUM U TPaPUKHU:

CTPOUTh TpaUKKM KOMOO3UUMU (PYHKUUA C TOMOIIBIO 3JIEMEHTapPHOIrO
WCCJICIOBAHMS 1 CBOMCTB KOMIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTb TE€OMETpUYECKHMEe 00pa3bl YypaBHEHHMH M  HEpPaBEeHCTB Ha
KOOPJUHATHOM TIJIOCKOCTH;

CBOOOJHO  OMEpUPOBaTh MOHATHUSAMHU: TpadUKH TPUTOHOMETPHUUECKHUX
bynKmii;

MpUMEHATh (YHKIMHA JJISI MOJACIUPOBAHUS M HCCJICIOBAHUS PEATbHBIX
IIPOLIECCOB.

Hauana MmaTeMaTH4ecKoOro anaamusa:

MCIIOJIb30BaTh MPOU3BOIHYIO JUJISl CCIIEIOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOJIUTh HAaMOOJbITIICEe U HAUMEHBIIIEE 3HAUCHUS (PYHKIIUU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh NPOU3BOAHYIO Ul HAXOXKICHHS HAWIY4YLIEro pPENICHUS B
NPUKIAIHBIX, B TOM YHCIE€ COLHAIbHO-DKOHOMUYECKHMX, 3ajadax, i
ONpENeNeHUs] CKOPOCTH M YCKOPEHHUs TMpolecca, 3aAaHHOTO (OpMyJoNn wiu
rpaduxom;



CBOOOJHO OMEPUPOBATH TMOHATHUSMH: TEPBOOOpa3HAs, OMPENCTEHHBIN
WHTErpall, HaXOAUTh MEPBOOOpPA3HBIC SJIEMEHTAPHBIX (GYHKUUA W BBIYUCISTH
uHTterpani rno gpopmyie Herotona-JIeibunua;

HAXOJUTh TUIOLIAIAN TUIOCKUX (PUTYyp U 00BEMBI TEl C TOMOIBIO UHTETpaa;

UMETh NPEACTABICHUE O MAaTEMATHYECKOM MOJEIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs MU PepeHIIMaIbHBIX YPaBHEHUN;

pelmarh NPUKIAJHbIE 3aa4d, B TOM YHCIIE COLMAJIbHO-DKOHOMUYECKOTO H
bu3NYECKOTo XapakTepa, CpeICTBAMU MAaTEMAaTUIECKOTO aHaJIHN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJTACC
KosmmuecTBo yacoB DJIeKTPOHHbIE

Ne HaunmeHnoBaHMe pa3/ieiioB U TeM (uudposrbie)
Kontpoabubie | IlpakTuueckue

n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI

pecypcsl
MHOX€ECTBO NEUCTBUTENIBHBIX YHCEIL.

1 MHorouwieHsl. PaninonanbHble ypaBHEHUS U 24 1 3 Pemy EI'D https://math-
HepaBeHCTBA. CUCTEMBI IMHEUHBIX ege.sdamgia.ru/
YpaBHEHUU

5 Oynkuuu u rpadukn. CrenenHas QyHKIUS ¢ 12 1 1 Pemry EI'D https://math-
1LI€JIBIM TTOKa3aTeaeM ege.sdamgia.ru/

3 Apudmernueckuil KOpeHb N-0il CTENEHH. 15 1 1 Pemry EI'D https://math-
HppaunroHanbHble ypaBHEHUS ege.sdamgia.ru/

4 [Toka3zarenbHas ¢pyHkuus. Iloka3arenbHble 10 1 1 Pemry EI'D https://math-
ypaBHEHUs ege.sdamgia.ru/

5 Jlorapudmuueckast GyHKIIHS. 18 1 5 Pemry EI'D https://math-
Jlorapudmuueckue ypaBHEHUS ege.sdamgia.ru/

5 TpuroHomeTpruecKue BoIpaXeHUs U 99 5 4 Pemry EI'D https://math-
YpaBHEHUSA ege.sdamgia.ru/

P EI'D https://math-

7 [TocnenoBaTenbHOCTH U IPOTPECCUN 10 1 1 ety Hpsma

ege.sdamgia.ru/
Pemry EI'D https://math-

8 HenpepriBable pynkuuu. [Iponssognas 20 1 1 ege.sdamgia.ru/

9 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 5 1 0 Pemy EI'D https://math-
3HaAHUU ege.sdamgia.ru/

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 136 10 14




11 KIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Kontpoabubie | IlpakTuueckue
n/n MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 Hccnenoanue QpyHKIMIA ¢ TOMOIIBIO 29 1 1 Perry EI'D https://math-
MIPOU3BOIHOM ege.sdamgia.ru/
P EI'D https: h-
2 [lepBooOpa3nas u uHTETpa 12 1 1 ey 9. ttps://mat
ege.sdamgia.ru/
3 ['paduku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1 1 Pemy EI'D https://math-
TpuronomeTrprudecKkue HEPABEHCTBA ege.sdamgia.ru/
4 Hppanunonanbusle, NoKa3aTeabHbIE U 24 1 5 Pemry EI'D https://math-
norapudMuuecKkre HepaBeHCTBA ege.sdamgia.ru/
5 Kommiekcupie uncna 10 1 1 Pemy EFS. https://math-
ege.sdamgia.ru/
P EI'D https://math-
6 HatypanbHble 1 1ienbIe unca 10 1 1 ety 9. p./ma
ege.sdamgia.ru/
CucTembl pallMOHAIBHBIX, UPPALIMOHATLHBIX
Pemry EI'D https://math-
7 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1 1 .
. ege.sdamgia.ru/
ypaBHEHUI
Pemry EI'D https://math-
8 3aaun ¢ mapaMeTpaMu 16 1 1 ege.sdamgia.ru/
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 16 9 0 Pemy EI'D https://math-
3HAHUM ege.sdamgia.ru/
OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 136 10 9




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyectBo yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
w/n Tema ypoka Beero Kontpoiasbnbie | IlpakTnyeckue fll3y‘leHI/lﬂ :)Iﬁl()l:lll)’.oBaTeJIbele
padoThI padoThI pecypenI
1 MHoxecTBO, Onepaliy HaJl MHOKECTBaMU 1 0 0
U UX CBOMCTBa
2 Juarpammel Ditnepa-Benna 1 0 0
3 [IpuMeHeHre TEOPETUKO-MHOKECTBEHHOT O 1 0 0
anmapara JJis pelleHus 3a1au
Pannonanbublie yncna. OObIKHOBEHHBIE U
4 JeCATUYHBIE IPOOH, TPOIIECHTEHI, 1 0 0
OeCcKOHEUHbIE MEPHOHUECKUE TpooU
Pannonanbublie yncna. OObIKHOBEHHBIE U
5 JeCATUYHBIE IPOOH, IPOIIEHTEHI, 1 0 0
OeCKOHEUHbIE MEPHOHUECKUE TpodU
5 [Ipumenenue qpobeit 1 MPOLEHTOB JIst 1 0 0
pEILIeHUs IPUKIAHBIX 3a7a4
7 [Ipumenenue apoGeit U NPOLIEHTOB IS 1 0 0
pelIeHns NPUKIAHBIX 3a7a4
3 JelictBuTenbHbIEC Yncia. PalMOHAIbHBIE U 1 0 0
VppalOHaJIbHbIE YHCIIa
9 ApudmeTnueckne onepauu c 1 0 0
JeNCTBUTENbHBIMH YUCIIaMU
10 Mopyib AEMCTBUTEIBHOIO YUCIIA U €r0 1 0 0

CBOMCTBA




11

[TpuOmmkEHHBIE BHIYUCIICHUS, TPaBUIa
OKpYTJICHUS, TPUKUJIKA U OLICHKA
pe3yJibTaTa BRIYUCICHUN

12

OCHOBHBIC METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

13

OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PEIIECHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPaBEHCTB

15

MHorowieHsl OT OJHON MEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJICH C
ocratkoM. Teopema besy

16

MHorousneHsl ¢ HeabMi Kod(hGUiineHTamMmu.
Teopema Buera

17

Pemenne cucreM JIMHENHBIX ypaBHEHUI

18

Pemenue cucrem MMHENHBIX YpaBHEHUI

19

Marpuia cucTeMsl JINHEWHBIX YPaBHEHUI.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT U CBOWCTBA;
BBIYMCIICHHUE €r0 3HAYCHUS

20

Onpenennurens MaTpULBI 2X2, €r0
TE€OMETPUUYECKUN CMBICI U CBOMCTBA,
BBIUMCJICHHUE €r0 3HaYCHUS

21

[IpuMeHeHne onpenenuTess s peleHus
CHCTEMBbI JINHEHHBIX YpaBHEHUI




22

Pemennie mpukiIagHpIX 3a7a4 C IOMOIIBIO
CHCTEMBbI JIMHEHHBIX YpaBHEHUI

23

Penienne npukinagHeIx 3aa4 ¢ IOMOIIBIO
CUCTEMBI JINHEVHBIX YPaBHECHUN

24

Kontponbnas pabora: "PanmonanbHbie
ypaBHEHMsI U HepaBeHCTBAa. CUCTEMBI
JUHENHBIX ypaBHEHUN"

25

OyHKIMS, CITOCOOBI 3a/1aHUs (QYHKITUH.
B3anmuo obpatHble QyHKITHH.
Komnosunus Gpynkunit

26

I'paduk PyHkumuu. dnemMeHTapHbIe
npeoOpa3oBanus rpa@uKoB QyHKIUI

27

OO6nacTp ornpeieneHuss 1 MHOXECTBO
3HaueHud Gpynkuuu. Hymm pynkuuu.
[IpomexyTKH 3HaK OCTOSIHCTBA

28

UYErHble 1 HEUETHDBIE (PYHKITUH.
[Tepuonuueckue pynkun. IlpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MakcuMyMbl  MUHUMYMBI (DyHKLIHH.
HauOonbiiee 1 HauMeHbIlIee 3HAUYCHHUE
(GYHKIHU Ha TPOMEKYTKE

30

JluneliHasi, KBagpaTU4Has U JpOOHO-
TuHeHas QyHKuuu

31

DJeMeHTapHOe UCCIIeI0BaHuEe U
HOCTPOCHHE TPAPUKOB ATUX (PYHKITHI

32

DJIeMEHTapHOE HCCIIeJIOBAaHUE U
MoCTpoeHue rpauKoB ATUX HYHKITHI

33

CreneHn c 11eJIbIM ITOKa3aTelieM. buHoMm




Hrrotona

CrereHs c 11e16IM OKa3areiieM. buaom

34 Herorona
CrenenHast GyHKIUS C HATYPAJIbHBIM U

35 [eJIBIM IMoKa3aTeiieM. E€ cBolicTBa 1
rpaduk

36 Kontponbnas pabota: "Crenennas
¢dbynkius. E€ cBoiictBa u rpaduk”

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeoGpa3oBaHusl YUCIOBBIX BbIPAKEHUH,
COJIepKalIiX CTENEHU U KOPHU

40 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHHH,
COJIEpKalINX CTENEHU U KOPHU

41 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU
HppanmonaneHele ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIlIEHUsI UPPALUOHATIBHBIX
YpPaBHEHUNU
Wppanunonanbubie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIIEHUSI UPPALIUOHATIBHBIX
ypaBHEHUU
HppaunonaneHble ypaBHeHNs. OCHOBHBIE

44 METO/1bI PEMICHHS UPPALMOHAIBHBIX
YpaBHEHUU

45 PaBHOCHIIbHBIE TIEPEXO/IBI B PEIICHUH




UppalMOHATILHBIX YPaBHEHHIM

PaBHOCWIIBHBIE IEPEXO/BI B PELLICHUH

40 UppaMOHATBHBIX YPaBHEHHH

47 PaBHOCHIIBHBIE IEPEXOBI B PELICHUN
UppalMOHATIBHBIX YPaBHEHUH

48 PaBHOCHIIBHBIE IEPEXO/IbI B PELIEHUN
UppalMOHATIbHBIX YPaBHEHUH
CaolicTBa U rpa@uK KOpHS N-0H CTENEeHU

49 KaK QyHKIMHU OOpaTHOM CTENEHH C
HATYpaJbHBIM ITOKa3aTelIeM
CaoticTBa U rpaduK KOpHS N-Oi CTEHCHH

50 KaK (YHKIIMH OOpaTHOMW CTETNCHH C
HATypaJbHBIM ITOKa3aTelIeM
KonTposasnas pabora: "CsoiicTBa u rpaguk

51 KOpHsI n-oii cteneHu. MppanmonanbHele
ypaBHeHHUA"

59 CreneHb ¢ paliMOHAIFHBIM ITOKA3aTeNeM U
€€ CBOMCTBA

53 CreneHb ¢ pallMOHAJIBHBIM ITOKA3aTeNIEeM U
e€ CBOMCTBA

54 CreneHb ¢ pallMOHAIBHBIM ITOKA3aTeNIEeM U
€€ CBOMCTBA

55 [ToxazarenbHast pyHKLHMSA, €€ CBOICTBA U
rpadux

56 Hcnonb3oBanue rpaduka QyHKIUM U1
peneHust ypaBHEHU N

57 Hcnonb3oBanue rpaduka QyHKINH 15

peuieHus: ypaBHEHUN




IToxazaTennHBIE YPaBHCHUA. OCHOBHBIE

58 METO/Ibl PEILIEHNUS T0KA3aTEIbHbIX 1 0 0
ypaBHEHUH
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

59 METO/Ibl PEILIEHNUS T0KA3aTEIbHbIX 1 0 0
ypaBHEHUH
[lokazarenbHble ypaBHEeHUS. OCHOBHBIE

60 METO/Ibl PEIICHMS TTOKA3aTeIbHBIX 1 0 0
YpaBHEHU I

61 Kontponbnas pabora: "[lokazatenbHas 1 1 0
¢ynkuus. [TokazaTenbHble ypaBHEeHHS"

62 Jlorapudwm uncna. Coiicta norapudma 1 0 0

63 Jlorapudwm uncna. Coiicta norapudma 1 0 0

64 Jlorapudwm uncna. CoiictBa norapudma 1 0 0

65 JlecsiTuuHble U HATYypaJibHBIE JOrapudMbl 1 0 0

66 JlecaTuuHble U HaTypallbHbIE JIOTapU(MBI 1 0 1

67 [Ipeobpa3zoBanue BhIpaXeHUH, 1 0 0
coJiepKaluX Jorapu(mbl

68 [TpeoOpa3oBanue BbIpAXKEHUH, 1 0 0
CoJIepXKamiux JorapudMpl

69 [IpeoOpazoBanue BBIpAXKEHUIH, 1 0 0
coJiepKaluX Jorapu(mbl

70 Jlorapudmmuueckas ¢pyHkius, e€ cBolicTBa 1 0 0
u rpaduK

71 Jlorapudmmuueckas ¢pyHkius, e€ cBolicTBa 1 0 0
u rpaduK

7 Hcnonb3oBanue rpaduka QyHKINH 115 1 0 0

pelIeHUs] ypaBHEHU I




Hcnons3oBanue rpaduka GyHKINUN AJIs

73
pelLleHNs ypaBHEHUH
Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE

74 METOBI peIIeHUs ToTapu(HMUIECKUX
ypaBHEHU M
Jlorapugmuueckue ypaBHeHus1. OCHOBHBIC

75 METOBI pEIIeHUS JIOTapu(HPMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

76 METO/bI pellieHus JIorapu(PMUIECKUX
YpaBHEHU I

77 PaBHOCHIIBHBIE TEPEXO/BI B PELLIEHUU
JOTapu(PMHUUECKUX ypaBHEHUN

78 PaBHOCHIIBHBIE TEpEXOBI B PELLIEHUH
JOrapu(pMHUUECKUX YpaBHEHUN

79 KonrtponsHas paborta: "Jlorapupmuueckas
¢yuxus. Jlorapudpmuueckue ypaBHeHUS "

80 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YKCIIOBOTO apryMeHTa

81 CuHyC, KOCHHYC, TAHT'€HC U KOTAHI€HC
YKCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

84 OIpezieIEHuE TPUTOHOMETPUUECKUX

GYHKIMI YUCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 onpeJieJICHue TPUTOHOMETPUUECKUX 1 0 1
(YHKIHMIA 9UCIIOBOTO apryMEHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHUE (HOPMYJIIBI 1 0 0

87 OCHOBHBIE TPUTOHOMETPHYECKUE (POPMYIIBI 1 0 0

88 OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJIBI 1 0 0

89 OCHOBHBIEC TPUTOHOMETPHYECKUE (POPMYIIBI 1 0 0

90 Hpeo6pa3ouBaHHe TPUTOHOMETPUIECKUX 1 0 0
BBIpKEHU I

o1 Hpeo6pa3033aHHe TPUTOHOMETPUYECKUX 1 0 0
BBIpKEHU I

92 Hpeo6pa3ouBaHHe TPUTOHOMETPUIECKUX 1 0 1
BBIpKEHU I

93 Hpeo6pa30vBaHHe TPUTOHOMETPUIECKUX 1 0 0
BBIp)KEHU I

94 Pemennie TpMroHOMETPUUYECKUX YPABHEHUM 1 0 0

95 Pemennie TpMroHOMETPUUYECKUX YPABHEHUM 1 0 0

96 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM 1 0 0

97 Pemennie TpMroHOMETPUUYECKUX YPABHEHUM 1 0 1

98 Pemenue TpuroHoMeTpUYECKUX YpaBHEHHM 1 0 0

99 Pemennie TpUroHOMETPUUYECKUX YPABHEHUM 1 0 0

100 Pemenue TpuroHoMeTpUYECKUX YpaBHEHHM 1 0 0
KonTtponbHas pabora:

101 "TpUrOHOMETPUUYECKUE BBIPAKEHUS U 1 1 0
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS 1 0 0

rnocienoBareiibHoOCcTel. Meton
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MaTeMaTH4YeCKOM HHAYKIOUU

MonoToHHBIEC B OrpaHU4YCHHBIC

103 MoCJIeI0OBaTeILHOCTH. VIcTOpus aHanu3a
OECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccus

105 ["'eomeTpuyeckas mporpeccus

106 beckoHeuHo yObIBaroI1asi TeOMETpUYECKast
nporpeccust

107 Cymma OeckOHEeYHO yObIBaroLIeH
FEOMETPUUECKOHN MPOTrPECCHH

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopMyra CIOKHBIX TPOLIEHTOB

109 JIMHENHBIN U YKCIOHEHUMAIIBHBIN POCT.
Yucno e. Dopmyina cI0KHBIX TPOLIEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKkTepa

111 Kontponbnas padora:
"[TocnenoBarenbHOCTH U porpeccuun”

112 HenpepbiBHbIE QyHKIIUM U MX CBOHCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMA

114 CaoiicTBa QyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa QyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTtoa HHTEPBAIOB /ISl pEIICHUS

HEPaBEHCTB




117 Meton uHTEpBAJIOB JUIsl pELLICHUS
HEPaBEHCTB

118 Meton UHTEpBAJIOB JUIsl pELLICHUS
HEPaBEHCTB

119 [IprMeHeHue CBOMCTB HENPEPBIBHBIX
(GyHKUMH 1715 peleHus 3a1a4

120 [TpuMeHeHHEe CBOMCTB HENPEPHIBHBIX
(byHKUMI 1715 peleHus 3a1a4

epBasi M BTOpasi MPOU3BOAHbIC (DYHKIIUA

121 IT y

122 Onpenenenue, reOMETPUYECKUNA CMbICIT
MIPOU3BOIHOMN

123 Onpenenenne, PU3NISCKUN CMBICIT
MIPOU3BOIHOM

194 VYpaBHeHUe KacaTeNbHOU K TpauKy
byHKIIUN

195 VYpaBHeHUe KacaTelbHOU K TpapuKy
byHKIMHA

126 [Ipou3BoaHbIE 2NIEMEHTAPHBIX (PYHKINI

127 [Tpon3BoiHBIE 37IEMEHTAPHBIX (DYHKIIHI

128 [IpousBoaHast CyMMBI, POU3BEICHUS,
YaCTHOT'O M KOMIO3ULIUHU (PYHKIHI

129 [IpousBoaHast CyMMBI, POU3BEICHUS,
YaCTHOT'O M KOMIO3ULIUHU (PYyHKITHI

130 [Tpou3BoHAS CyMMBI, PONU3BEICHHS,
YaCTHOTO ¥ KOMITO3UIIMU (YHKIIUH

131 KonTtponsnas padora: "[IpousBoanas”

132 [ToBTOpEeHme, 0600IICHIE, CHCTEMATH3AIIUS




3HaHui: "YpaBHeHud"

133 HOBTOE)C'I:II/IG, 0606LEIeHI/Ie, CHCTEMATU3AIIH 1 0 0
3HaHuil: "OyHKINU

134 HroroBast KOHTpOJIbHAS paboTa 1 0

135 HroroBast KOHTpoOJIbHAs paboTa 1 0

136 HOBTOE)CHI/IC, 000011IeHNE, CHCTEMATH3AINS 1 0 0
3HAHUN

OBHIEE KOJIMYECTBO YACOB I10 136 10 13

[TPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

[TpumeHeHne mpOU3BOTHON K
HCCJICIOBAHUIO (DYHKIIMH Ha
MOHOTOHHOCTB U DKCTPEMYMBbI

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpumeHeHne mpOU3BOTHON K
UCcleI0BaHuI0 QyHKIMHA Ha
MOHOTOHHOCTb M SKCTPEMYMBI

IIpuMeHeHne MpoU3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IprMeHeHne Mpou3BOJHON K
UCCIeIoBaHMI0 (PyHKIUH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

IIpuMeHeHne Mpon3BOJHOM K
UCCIIeIOBaHMIO (PYHKIUI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOOoIbIIETO U

HaMMCHBIICTO 3HAYCHU A HerepBIBHOﬁ

(GyHKIHU HAa OTpe3Ke

Haxoxnenne HanOOoIbIIETO U




HAUMEHBIIIETO 3HaYCHUS HEMTPEPhIBHON
GbyHKIIUN Ha OTpe3Ke

Haxoxnenue Hanbonbiero u
HAaWMEHBIIIETO 3HAYEHHS HETIPEPBHIBHOM
GyHKIIUN Ha OTpe3Ke

10

Haxoxneaue HauboIbLIero u
HAUMEHBIIIETO 3HAYCHHUS HEMTPEPHIBHOU
(GYHKIIUU Ha OTPE3KE

11

Haxoxnenue HanOoJIBIIETO U
HAUMEHBIIIETO 3HAYCHHS HEIIPEPhIBHOM
(GyHKIIUM Ha OTpe3Ke

12

Haxoxnenue HanOoIbIIEro U
HAUMEHBIIIETO 3HAYCHHS HEIIPEPhIBHOM
(GYHKIIUM Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HAaXOKJICHUS HAaUJTy4lIero PelieHus B
MPUKJIAHBIX 3a/1a4ax

14

IIprMeneHne nporu3BOAHOMN ISt
HaXO0XJAEHUS HAMTYYIIEro peleHUs B
MPUKJIAJAHBIX 3a7a4ax

15

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
npoliecca, 3aJaHHoro (popMysoi uin
rpaduxom

16

[Ipumenenre npou3BOIHOM IS
ONPEAEIEHUS CKOPOCTH U YCKOPEHUS
mpoliecca, 3aJaHHOro (popMyIIoi WiIH
rpagukoM




17

Kommozurmus GyHKIui

18 Komnozunus GyHKImii

19 Kommozurmus GyHKIui

20 ['eomeTpuyeckue oOpas3bl ypaBHEHU Ha
KOOPAMHATHOW INIOCKOCTH

21 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM INIOCKOCTH

29 Kontpoinbnas pabora: "HccnenoBanue
(GYHKIMI ¢ TOMOIIbIO POU3BOIHOMN"

93 [TepBooOpazHas, OCHOBHOE CBOICTBO
epBOOOpa3HBIX

24 [TepBooOpazHbIie 37IeMEHTAPHBIX (QYHKIUH.
[IpaBuna HaxoXx/1eHUS IEPBOOOPA3HBIX

o5 [TepBooOpasubie AeMeHTapHBIX (HYHKIIUA.
[TpaBuia HaxoXAeHUs IEPBOOOPA3HBIX

26 Wurerpai. I'eomeTpuuecKuil CMbICIT
WHTErpaja

97 Brruncnenue onpenenéHHoro nHTerpana
1o popmysne HeroTona-JleitoHua

28 Brruncnenue onpenenéHHOro HHTerpana
o popmyne HeroTona-Jleitoauma

29 [IpumeneHne nHTerpana i HaxoXACHUS
IUIOINAAEH TUIOCKUX (UTYp

30 [IprMeHeHne uHTerpana 1 HaX0XACHUS
00BEMOB reOMETPUUECKUX TEJ

31 [Tpumeps! pemennit qud depeHIranTbHbIX

ypaBHEHUU




[Tpumeps pemenunii qudGepeHnnaTbHBIX

32 .
ypaBHEHUH
MaremaTnueckoe MOJEINPOBaHUE

33 peaIbHBIX MPOLECCOB C TOMOIIBIO
nuddepeHIHATbHBIX YPaBHCHUH

34 KonTpomnbHas padora: "IlepBoodpasnas u
uHrerpan"

35 Tpuronomerpuieckne GyHKIUH, NX
CBOMCTBA U IrpauKu

36 Tpuronomerpuueckue GyHKIUH, KX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIUH, KX
CBOWCTBA U TpapuKu

38 Tpuronomerpuieckne QyHKIIUH, HX
cBOIicTBa U rpaduKu

39 Tpuronomerpudeckne QyHKINAU, HX
CBOWCTBA U TpapUKu
OT100p KOpHEW TPUTOHOMETPHUUECKUX

40 YPaBHEHHUH C IIOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKUX

41 YPaBHEHUI C TOMOIIBIO
TPUTOHOMETPHUYECKOU OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKUX

42 YpaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

43 OT60p KOpPHEH TPUTOHOMETPHUIECKUX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPHUECKON OKPY>KHOCTH

Pewienne TpuroHOMeTpUYECKUX

44
HEPaBEHCTB

45 Pewienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

46 Pemienue TpuroHoMeTpHUYECKUX
HEPaBEHCTB

47 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB
KoHntponbhas pabora: "I'paduku

48 TPUTOHOMETPHUYECKUX (PYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
NOKa3aTeIbHbIX HEPABEeHCTB

50 OCHOBHBIEC METO/IbI PEIICHUS
NOKa3aTeIbHbIX HEPABEeHCTB

51 OCHOBHBIE METO/IbI pEIlICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHUS
NOKa3aTeIbHbIX HEPABEeHCTB

53 OCHOBHBIE METO/IBI PEIICHUS
JorapupMHUECKUX HEPABEHCTB

54 OCHOBHBIEC METO/IBI PEIICHUS
Jorapu(pMHUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEILICHUS
norapu(MHUIECKIX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS

Jgorapu(pMHUUECKUX HEPABEHCTB




OcCHOBHBIE MCTOJBI pCHICHUA

> UppalMOHATIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI pEILICHUS
UPPALMOHAJIbHBIX HEPABEHCTB
59 OcCHOBHBIE METO/IbI PELLICHUS
UppalMOHATILHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATIbHBIX HEPABEHCTB
61 I'paduueckue metozs! perieHus
UpPPaMOHATIBHBIX YPaBHECHUN
62 I'paduueckue MeTObl pelIeHus
UppaLMOHATIBHBIX YPAaBHEHUN
63 I'paduueckue metozs! perieHus
NOKa3aTeIbHbIX YPaBHEHUN
64 I'paduueckue metozs! peneHus
NOKa3aTeIbHbIX HEPAaBEHCTB
65 I'paduueckue MeTObI perIeHus
Jorapu(pMHUUECKUX ypaBHEHUI
66 I'paduueckue MeTObI perIeHus
Jorapu(pMHUECKUX HEPABEHCTB
67 ['padmyeckue METOABI peLIeHHs
Jorapu(pMHUECKUX HEPABECHCTB
['padmyeckue METOBI peLIeHHs
68 NoKa3aTeIbHbBIX U JOrapuPpMHUUECKIX
YpPaBHEHUNU
I'paduueckue MeTobI peieHus
69 MOKa3aTeIbHBIX U JIOTAPUPMUIECKUX

YpaBHEHUU




70

['padmyeckue METOIbI peIICHHUS
NOKa3aTeIbHBIX U JOrapu(PMHUUECKIX
HEPaBEHCTB

71

['padmyeckue METOABI peLIeHHs
NOKa3aTeIbHBIX U JOrapuPMHUUECKIX
HEPaBEHCTB

72

KonTtponsHas pabdora: "HppannoHaibsHsIe,
HoKa3aresbHbIe U JorapudmMuieckue
HepaBeHcTBa"

73

KommuiekcHeie uncna. Anredpandeckas u
TPUTOHOMETpUYECKast (POPMBI 3AMUCH
KOMIUICKCHOTO YHCIIa

74

KommnekcHsle uncna. Anredbpanyeckas u
TpUTrOHOMETpHUUecKast (pOpMBbI 3arncu
KOMIUIEKCHOTO YHUCIIa

75

Apudmerndeckre onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

76

ApudmeTrnueckue onepauu c
KOMIIJIEKCHBIMHU YU CJIaMU

77

N3o0paxeHne KOMIIJIEKCHBIX YKCeT Ha
KOOPJAWHATHOM INIOCKOCTH

78

N300parkeHne KOMIIEKCHBIX YHCET Ha
KOOPJAWHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu u3
KOMIIJIEKCHOT'O YHCIIa

80

®opmyna Myaspa. KopHu n-oii crenenu us
KOMIUIEKCHOTO YHUCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCEII I




peieHus: GU3NYECKUX U TEOMETPUUECKUX
3a1au

KoHntpoinbhas pabora: "KomMruiekcHbie

82 "
yuclia

83 HatypanbHble 1 1ienbie unca

84 HarypanbHble U 11eble 9nciia

85 [IpumeHeHne npu3HaKOB JIETUMOCTH
LEJbIX YUCEIl

86 [TpyMeHeHre NPU3HAKOB JEIUMOCTH
LEJbIX YUCEIl

87 [TpyuMeHeHre NPU3HAKOB JEIUMOCTH
uensix yrcen: HOJl u HOK

88 [IpumeHeHne npu3HaKOB JIETUMOCTH
uenbix yncen: HOJL u HOK

89 [IpumeHenne npu3HaAKOB 1ETUMOCTH
LEJbIX YUCEeJI: OCTaTKH [0 MOAYJIIO

90 [IpumeHenne npu3HaAKOB IETUMOCTH
LEJIBIX YUCEII: OCTATKH 10 MOAYJIIO
[TpuMeHeHne NpU3HAKOB IETUMOCTH

91 LEJNBIX YUcel: anroput™ EBkimna s
pelIeHus 3a/1a4 B LEbIX YUCIaX

92 KonTtponbHas pabdora: "Teopus nensix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHMIA.

93 PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

94 CucreMa ¥ COBOKYITHOCTh YPaBHEHUH.

PaBHOCHIBEHBIC CHCTEMEBI I CHCTEMBI-




CJIICACTBUA

95 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEM pallMOHAJIBHBIX YPaBHEHUN

OCHOBHbBIC METOJIbI PCIICHHUS CUCTEM U
96 COBOKYITHOCTEH HPpalMOHATBHBIX
YpaBHEHU I

OcHOBHBIE METOABI PELIEHUS CUCTEM U
97 COBOKYITHOCTEH IM0Ka3aTeIbHBIX
ypaBHEHUU

OCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUU

OCHOBHBIE METO/IbI PEILICHHSI CUCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUU

OCHOBHBIE METO/IBI PEIICHHSI CHCTEM U
100 COBOKYIHOCTEHN JIorapu(pMUIECKHX
YpaBHEHUU

[IprMeHeHne CHCTEM K PEIIECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3

101 pa3InYHBIX 00JIaCTel HAyKU U peabHON
JKU3HH, UHTEPIIpETALUs II0JIyYCHHBIX
pe3yabTaToOB

IIpuMeHeHne cucTeM K peleHU0
MaTeMaTHYECKUX 3a7a4 1 3a/1a4 U3

102 pa3IUYHBIX 00J1acTel HAYKW U peaTbHOMN
KU3HU, HTHTEPIPETALNS TIOTTYICHHBIX

pe3yabTaToOB




[IprimMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4y 13

103 pa3nuyHbIX 001acTeil HAYKH U peabHOU
KHU3HHU, UHTEPIPETALNS TTOTyIEHHBIX
pe3yIbTaToB
KoHntposnbnas padora: "Cuctemsr

104 paLMOHATIBHBIX, UPPALIMOHATIBHBIX
HOKa3aTeIbHbIX U JOrapuPpMHUUECKIX
ypaBHEeHUN"

105 PannonanbHble ypaBHEHUS C TapaMeTpaMu

106 PanmonanbHble HEpAaBEHCTBA C
napameTpamu

107 PannonanbeHbIE CHCTEMBI € TApAMETPAMHU

108 HppaunoHanbHble ypaBHEHHUS,
HEpaBEHCTBA C IMapaMeTpaMu

109 HppanmonaibHbIe CUCTEMBI C
napameTpamu

110 [Toka3zarenbHbIe ypaBHEHMsI, HEPAaBEHCTBA C
napameTpamu

111 ITokxazarenbHbIE CHCTEMBI C TapaMeTpaMHu

112 Jlorapudmuueckre ypaBHEHUS,
HEpaBEHCTBA C IMapaMeTpaMu

113 JlorapugpmuyuecKkue CUCTEMBI C
napameTpamu

114 TpuroHoMeTpuveckne ypaBHEHUS C
napameTpamu

115 TpuroHoMmerpuieckre HepaBEeHCTBA C

napameTpamu




116

TpuUroHomMeTprUYECKue CUCTEMBI C
napaMeTpamu

117

[TocTpoeHue u uccineaoBanme
MaTEeMaTUYECKUX MOJIEJIEH pealbHbIX
CUTYyallMil C TOMOIIbIO YPaBHEHUH C
napameTpamu

118

ITocTpoenue u uccnegoBaHue
MaTeMaTUYECKUX MOJENIEN pealbHbIX
CUTyaluH C IOMOIIBI CUCTEM YPAaBHEHUIN
C mapameTpaMu

119

IToctpoenue u uccinegoBaHue
MaTeMaTHUYECKUX MOJIENIeN peabHbIX
CUTYallUi C MOMOIIBIO CUCTEM ypaBHEHUHN
C IapaMmeTpaMu

120

KonTponbnas pabora: "3anaun ¢
napaMerpamu’

121

[ToBTOpenue, 06001IIEHNE,
cucTeMaTu3anus 3HaHui: "YpaBHeHus"

122

[ToBTOpenue, 06001IIECHNE,
cucTemarusanus 3HaHuu: "YpaBHeHUS"

123

[ToBTOpenwme, 0600IIEHNE,
cucTeMaTH3anus 3HaHui: "Y paBHEHUS.
Cucremsl ypaBHeHUH"

124

[ToBTOpenwme, 0600IIEHNE,
cucremarusanus 3HaHui: "HepaBencrtsa"

125

[ToBTOpenwme, 0600IIEHNE,
cucremarusanus 3HaHui: "HepaBencrsa"

126

[ToBTOpenue, 06001IEHNE,




cucremaTtusanus 3Hanuii: "HepaBencrsa"

[ToBTOpenue, 06001IEHNE,

127 cucreMaruzanus 3Hanui: "[IpousBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHnue, 06001ICHNE,

128 cucremaTtusanus 3Hanuii: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001ICHNE,

129 cucremaTtusanus 3HaHuii: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpEHHE, 0000IICHUE,

130 cucTeMaru3anus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, 06001IIEHNE, 1
cucreMaruzanus 3Hanuii: "OyHkun"

132 [ToBTOpenue, o6odIIEHKE, 1
cucreMaru3anus 3Hanui: "OyHkoun"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMaruzanus 3Hanuii: "OyHkun"

134 Hroroas koHTpobHas paboTa

135 Hroroas KOHTpoOIbHASA paboTa

136 [ToBTOpenwue, 0000mIEeHNE, 1
CHCTEMAaTH3aLMs 3HAHUI

OBHIEE KOJIMYECTBO YACOB I10 136 10

[TPOI'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YHEHUKA

* MaTteMaruka: anredpa ¥ Hayajga MaTEMaTHYECKOTO aHaJIn3a, TEOMETPHS.
Anrebpa 1 Havasia MaTemMaThyeckoro ananusa, 11 kmace/ Komsirua FO.M..,
TkaueBa M.B., ®enoposa H.E. u npyrue, AknrionepHoe 00IIeCTBO

«HBI[&TGJII)CTBO ((HpOCBCHICHI/IC»



