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MOACHUTEJIBHAS 3AIMUCKA

Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HambOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUMBACT MHCTPYMEHTAIbHYIO 0a3y IS
U3YYEHUS! BCEX €CTECTBEHHO-HAY4YHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecss OBJIaJI€BaOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas GOpMyJIupyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKja/IbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKH, XUMHUH, OHOJIOTHH,
MMOHMMAHUSI OCHOBHBIX TCHJICHIIUN Pa3BUTHS YKOHOMUKHU U OOILIECTBEHHOM JKU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XKU3HU. B TO Xe Bpems OBJaJIeHHE aOCTPAKTHBIMHU M JIOTHYECKU
CTPOTMMHU KOHCTPYKLMSIMU aJreOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAECT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKIACHUS C MOMOUIBI0O MHAYKIIMU U PACCYkKIATh JEAYKTUBHO, HUCIOJIb30BaTh
00001lIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHWE U aHAJOTHI0, (HOopMHUpPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «Ainredpa v Hayalla MaTeMaTHYECKOTO
aHann3a» OOyYarolIuecsl MOJTY4YaloT HOBBIA OIBIT PEIICHUs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUS MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
WHTEpIIPETallUk  TOJYYEHHBIX  PEUIEHUN, 3HAKOMATCS C  OpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENbHBIM BOCIHUTATEIBLHBIM TOTEHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak dYepe3 Y4YeOHbId Marepuai, CIOCOOCTBYIOIIUN
(GOpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydyeOHOM
JEATEeIIbHOCTH, TpeOyromed MpOoAOKUTEILHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTHYeCKOIro
aHaJIM3a JICKUT AeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4YeCKOTro
aHaJau3a» BBIJCIICHBI CIEIYIOIINE COAEPKATEIbHO-METOIMYECKUE TUHUM: «YHucina
U BhIUUCIEHUs», « DyHKIIUU U Tpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauana



MaTeMaTUYECKOro aHanusa», «MHoxkecTBa M Joruka». Bce ocCHOBHbIE
COJEPKATEIbHO-METOANYUECKUE JIMHUM HW3Yy4YaloTCsl Ha MPOTSHKEHUHM JABYX JIET
oOyueHHus Ha ypOBHE CPEIHEro 0OIero oOpa3oBaHUsl, €CTECTBEHHO JOIOJIHSIS
Jpyr Ipyra U MOCTETIEHHO HACHIIIAsCh HOBBIMH TeMaMU W paszjaenamu. JaHHbIN
y4eOHBId KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIbKY OOBEIUHSIET B cebe
COJIEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKMX Kak aureopa,
TPUTOHOMETPHUSI, MAaTEMATUUYECKU aHalIU3, TEOpUs MHOXKECTB, MaTeMaTH4yeCKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
HMIMPOKUM MATEMAaTUYECKUM alllapaToM, Yy HUX MOCIeNI0BaTeNIbHO (popmupyercs u
COBEPILIEHCTBYETCS YMEHHE CTPOMTh MaTEMaTHYECKYI0 MOJEIb pPEabHOI
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH Y4eOHOTO Kypca, s
pELICHUsI CaMOCTOSITENILHO C(HOPMYIUPOBAHHON MaTeMaTUYECKON 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOIMYecKas: JUHHS «UHcia W BBIYHCICHUS) 3aBEpIIacT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAa4aTo Ha ypOBHE OCHOBHOIO 0011ero oopazosanus. Ha ypoBHe cpenHero ooero
oOpa3oBaHusi oco0oe BHUMaHHE yzAensercs (OpPMHUPOBAHHIO  HAaBBIKOB
palMoHATbHBIX BBIUMCICHUN, BKIIOYAIOMINX B CeOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3ammcu 4Ymcia, yMEHHE JeNaTh MNPUKHUIKY, BBIMOIHITH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCs MHOYKECTBAa HaTypajibHbIX, IEJbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM M3 OSTUX MHOXKECTB pPacCMaTpHBAIOTCS
CBOMCTBEHHBIE €My cCIeUU(UYECKHE 3aJaud M OIEpalMU: [EICHHE Halelo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPaIMOHANBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYCHUE KOPHS HATYPaTbHOW CTETIEHH HA MHOMKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTeNbHOMY pPacIIMPEHMIO Kpyra HCIOJb3YEMBIX 4YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKHU KaK Hayku U €€ pojiH B
INOCTPOCHUU MOJIEJEeH peasbHOr0 MUpa, UIMPOKO MCIONb3YIOTCS 0000IIeHHe U
KOHKPETH3aIHS.

JIunus «YpaBHEHUS M HEPABEHCTBA» pEAJU3YETCs HA MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
paznene IlporpamMMbl TMpenycCMOTPEHO peLIEHHE COOTBETCTBYIOMIMX 3afad. B
pesyibrate oOydarlluecs OBJIAJEBAIOT Pa3IMYHbIMM  METOJAMH  PELICHMS
palMoOHaNIbHBIX, HUPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,
colepkammx mnapameTpsl. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH



UCCIENOBAHUM (DYHKIMI ¢ TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAaMOOJBIINX U HAUMEHBIINX 3HAYCHUN (QYHKIUU.
JlanHasi conepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps m3ydeHuio anredpandeckoro
MaTepuaia MPOUCXOJUT  JalIbHEWIlee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HABBIKU JETYyKTHBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB U HEPABEHCTB. Ajre0Opa
npemyaraetT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToauYecKass JMHUA «DyHKIMM U TpaQuKH» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIMNA, UX CBONCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEATbHON U3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaK U C pElICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
ynensiercs: (popMUpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IUYHBIMU BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HAaBBIKOB, IMO3BOJSIOIIMX BbIpAXXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznuyHOi dopme: aHATUTHYECKOM, Tpaduueckoid M cioBecHOM. Ero mzyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyTI KaK MaT€MaTHYECKHX, TaK U MPHUKJIAJHBIX 3a/]ad,
JOCTYIHBIX O0OYyYaroIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAeNsaTh HMX HauOONbIINE W HAUMEHBIIUE
3HAYEHUA, BBIYMCIATH IUIOMAAU (PUryp u oO0bEMBI T€l, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJIWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 33a/ladyaX. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUN paclo3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydarouiuecs: y3HaT O



BBIJIAIONIMXCSI pe3yJibTaTaxX, IOJYYEHHBIX B XOJI€ Pa3BUTHS MaTeMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCcKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
W TpejaraloT HauOoJjiee YHUBEPCAIbHBIM S3BIK, OOBEAMHSIOMIMN BCE pa3ieibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  S3BIK
COBPEMECHHOW MaTEMAaTHUKH W HCIIOJIh30BaTh €T0 JIJISi BBIPAKCHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTEMaTHKH KaK HayKd CleAyeT IpU3HaTh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTHYECKONH JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJi3a
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOIIBIO afmapara aireopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpETaIlud IOJYyYEeHHBIX pe3yJabTaToB. Takue
3aJIaHUS BIUIETCHBI B KOKIIBIN M3 Pa3/eioB MPOTPaMMBI, ITOCKOJBKY BECh MaTeprall
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOAATeIbHOCTh, YMEHHME HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©W  KOHKPETHU3WPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHICCKOTO aHAIN3ay.

Ha wu3yuenune yueOHOTO Kypca «Anrebpa M Hayalla MaTEeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcia. OOBIKHOBEHHBIE W JCCSITUYHBIE JIPOOH, MPOIICHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepauMd € JCUCTBUTENBHBIMU  4HuClIaMd.  Moayib
JEHCTBUTENFHOTO YKCa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHUS, TTPaBHUIIa
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHUMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOJAIIEH (POPMBI 3aIMCH IEHCTBUTENIBHBIX YUCEN JIJIS PEIIEHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHBIE
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CIEACTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEbIX U APOOHO-PAalMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIbBIMU
koapumentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIINUX CTENEHU U KOPHHU.

HppanmonanbHbie YPaBHEHHUS. OcHOBHBIE METO/IBI pelIeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[TpeoOpazoBaHre BhIpaXKEHHM, CONEPIKALTNX JTOTAPUPMBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI pelieHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUN. PellieHue TpUroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JNMHEWHBIX ypaBHEHWH. MarTpuiia CHUCTEMbl JIMHEWMHBIX
ypaBHeHHI. OnpenenuTenb MATpULbl 2X2, €ro TeOMETPUYECKUI CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS IS PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIAaIHBIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccrnenoBaHue MOCTPOGHHOW MOJENU C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH.

DyHKUMH U TPaPUKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpoMexyTku 3HaKOnocTOSTHCTBA. YETHBIE M HeuéTHbIe QyHKIUH. [lepuoanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBajpaTU4Hasi W JpOOHO-TMHEWHasT (YHKUMU. DJIEMEHTapHOE
UCCJIEJOBAaHHUE U IOCTPOEHUE UX IPapUKOB.

Crenennast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM Moka3ateneM. E€ cBoiicTBa u
rpaguk. CpoiicTBa U rpaduKk KOpHS N-OW CTENEeHH Kak (YyHKUUH OOpaTHOU
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIHMA 71 pellIeHUs YpaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIEIOBaTeNLHOCTEH. MeTton
MaTeMaTUYeCKON UHIYKIUU. MOHOTOHHBIE U OrpaHUYECHHbIC
nocyen0BaTeabHOCTH. MCTOpHsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckas 1 reoMeTpuueckas rnporpeccuu. beckoneuHo yOpiBaromast
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETPUYECKON
IIPOIrpPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb30BaHWE TMPOTPeccUr JUIsl  PELIeHUs pealdbHBbIX —3a/ay
MPUKIIATHOTO XapakTepa.



HenpepoiBHble GyHKIMM W UX CcBOMcTBAa. ToukM paspeiBa. ACHUMHOTOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mpons3BoaHbIE PpyHKITMH. Onpeaenenre, reoOMEeTPUICCKUN 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, OIepaluyu HaJ MHOXKECTBAMU M HUX CBOMCTBa. Jlnarpammbl
Oiinepa—Benna. IIpumeHeHHE TEOPETHKO-MHOXKECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHECHUS.

11 KVIACC

Yucaa v BIYMCICHUA

HatypaneHble u uenbie yncina. [IpumeHeHue nprusHaKkoB AEIUMOCTH IIENbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa s peneHus
3a/1a4 B LEJIBIX YUCIIAX.

Kowmrmnekcuble uucia. Anredpanydeckass W TPUTOHOMETpHUYECKass (POPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYecKHe omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oi creneHru M3 KOMIUIEKCHOTO uuciaa. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHWH W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PernieHre TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOJABl PEIIECHUS TOKA3aTEeNbHbIX U  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METOIbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PELICHHUS] CUCTEM M COBOKYIHOCTEH palUOHAJIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenue  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 pazIu4HbIX O0JacTedl HAyKW M peaJbHOU
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pellleHUs ypaBHEHHU W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIMH SIS HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEaJIbHOMN KU3HHU.

Hayana MaTeMaTH4eCKOro aHajiu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAHBIX 3a/Ja4dax, Uil ONpPEACIICHUS CKOPOCTH M YCKOPEHHWs MpoLecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
ayieMeHTapHbIX pyHKuui. [IpaBuia Hax0XIeHUS IEPBOOOPa3HBIX.

WHurerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncienne
onpenenéHHoro uHTerpana no gopmyne Hetotona-Jleionua.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IOpoLEeAYyp TpaxJAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCH WU JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBUM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaT€MAaTHYECKOW IIIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
YKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMWsI, 3TUYECKOTO MOBEIAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKHM W JESITEIBHOCTBIO YYEHOrO, OCO3HAHME
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHUH, pacCy ACHUI, BOCIPUUMYHUBOCTD
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh yYMEHHUS MPUMEHATh MAaTEMATUYECKHE 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHU H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHOM 1€ATETbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIO0Us, HHTEpec K
pa3nuuHbiM  chepaM  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yecKoMy  OOpa3oBaHUIO W
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON M COIMATIBLHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karoliel cpenbl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUMN JIJISl OKPYKAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTUYECKOW HayKHh Kak c(epbl 4eToBEUECKOW MesATeNbHOCTU, 3TaroB €€
pa3BUTUA M 3HAYUMOCTH IS Pa3BUTHUS UMBUWINW3ALMH, OBJIAJICHUE SI3BIKOM
MaTE€MaTUKH W MaTeMaTUYeCKOW KyJIbTYpOH Kak CpEICTBOM IO3HAHUS MHUPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYID M MCCIEI0BATEIBCKYIO JEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiiCTBUSA

Bba3oBble jioruvyeckue geiicTBus:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATHUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 17151 0000IIEHHS U CPAaBHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKICHUI
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoysiee MOAXOASAIMIMK ¢ y4€TOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMu, SIBJICHUSIMU, ITPOLIECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOILlECCa, a TaKXKE BbIABUTATH
MPEANOJIOAKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WH(OpPMAIUIO Pa3IUYHBIX BUAOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIuu 1o CaMOCTOSITEIIEHO
c(hopMyJIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbI€e JeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb IIOACHCHHA II0 XOAY PCHICHHA 3adadi,
KOMMEHTHUPOBATh MOJIYYCHHBIN PE3YJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HALCIICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/ISIMI/I I[pyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KUBaTh PAa3jIMYMe M CXOJICTBO TO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIUOHAJIbLHBIA HHTEJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH TP PEIICHUN 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JOCTIDKCHHSI YU HETOCTHKEHUS PE3YJIBTATOB JEATCILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TIJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOTHI, pacmpeneiisTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H HWHBIE), BBINOJHATH CBOIO YacTh pabOTBI |
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

IHNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjacce oOyyaromuics TOJYYHUT CIEAYIOIINE
MPEIMETHBIE PE3yJIbTaThl TIO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMM: PAIMOHATBLHOE YHUCIO0, OECKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIHOHATBFHOE YHCIIO, MHOXECTBa
pallMOHANIBHBIX U ICICTBUTENIBHBIX YUCEN, MOIYJIb AEHCTBUTEIHLHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH NMPUOTNKEHHBIC BEIYUCIICHUS, PABUJIa OKPYTIICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHUI;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBaATh MOHATHEM: apU(PMETUYECKUN KOPEHb HaTypajIbHOU
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCHa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIIOBOTO apIyMEHTAa;

OIIEpUPOBATh MOHATHUAMM: APKCHHYC, APKKOCUHYC U apKTaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh pPa3JIMYHbIE METOJbl PEIICHUs PpPALUOHAIBHBIX U JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOYJIEH ¢ MedbIMH KO3(p(ULIUEHTaMH, KOPHM MHOrOYJI€Ha, IPUMEHAThH
JIeJIEHME MHOTOWIEHA Ha MHOTOYIEH C OCTaTKOM, Teopemy bedy u Teopemy Buera
JUISL pELIEHUS 3a/1a4;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuLa, ONPEACIUTENIb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpENENuTeNss 2 X 2 JuIsl BBIYMCIEHUS €ro 3HAYCHUS,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
VMHTEPHPETUPOBATh NOJYYECHHBIN PE3YJIbTAT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBINIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COAEPKAIIMX CTENEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: HUppPAIMOHAJIbHBIE, IMOKa3aTeJbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B W OCYIECTBIISAS POBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKre (HOpMYJIbl Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUMH;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDOKEHUS, YpaBHEHMs, HEpPaBEHCTBA II0 YCJIOBHMIO 3aJadd, MCCIEI0BaTh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (YHKIMM, KOMMO3WLMS (yHKIUH, rpaduk GyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIe MTpeoOpa3oBanus rpaduKoB PyHKIUH;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEpUpOBaTh MNOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoInyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHU, MAKCUMYMbI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HeabIM TIoKa3zarenieM, Ipa@uk CTeneHHOW (YHKIHMU C HATypalbHBIM U IIEJIBIM
nokasareynemM, rpauk KOpHs N-0il CTeneHW Kak (PyHKIHMH OOpaTHOW CTENEHHU C
HaTypaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTHUYHas W APOOHO-JTMHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSIMM: IOKazaTeiabHas U Jorapudmuyeckas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GYyHKUUH i1 MCCIEIOBAHUSA MPOIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOpPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIAsi TEOMETPUYECKasl IPOrpeccHsi, TMHEHHBIN 1
OKCMOHEHIIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONIb30BaTh MPOTPECCUU IS PEIICHUs pealbHbIX 3a/ad MPUKIATHOTO
XapaKkTepa;



CBOOOJTHO OIEPUPOBATH MOHATUSIMU: MTOCIIEIOBATEIBHOCTD, CIIOCOOBI 3a/1aHUSI
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (QYHKIIUN, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMITOTHI rpaduka GyHKITUH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
byHKIMH, KacaTenbHas K TpaduKy QyHKIIIH,

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOWU3BEICHHS, YACTHOIO U KOMIIO3ULIUH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEPUPOBATh  TMOHATHSIMHU:  MHOXECTBO,  OMNEpalud  HaJ
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO OINEPUPOBATH MMOHSATUAMHU: OIpEACNICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOT0 aHaITu3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIO,
MHOKECTBA HATYPAJIBHBIX W IEIbIX YUCEI, UCIOJb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen JJjIsl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa IO MOMYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHUS,

CBOOO/IHO OMNEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpME, BBHITIONHATh apU(PMETHIECCKUE ONEpaIiu ¢ HUIMHU U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCUJIBHBIX IIEPEXOIOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOIHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh NOHATUSMHU: CUCTEMA U COBOKYIHOCTb YPAaBHEHUH H
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, IIOKA3ATEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palrOHAJIbHBIE, UppalMoOHaIbHEIE, ITOKa3aTEIIbHEBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aureOpbl, COCTaBIATH
BBIPDAQKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHUEM ammapara anreopsl,
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKU KOMMO3UIMK (PYHKIUHA C MOMOILIBIO 3JIEMEHTApHOrO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETpUYECKHEe 00pa3bl ypaBHEHHMM W  HEpaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS U HCCIENOBAaHUS peallbHbIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIm3a:

UCIT0JI30BaTh MPOU3BOJIHYIO JIJISl UCCIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

WCIIOJIB30BaTh MNPOWU3BOAHYIO I HAXOXKACHUS HAWIIY4dlIEero pPEUICHHS B
NPUKIAIHBIX, B TOM YHCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, I
ONpEJENICHUs] CKOPOCTH W YCKOPEHHs Mpolecca, 3aJaHHOro (Gopmynol wiu
rpadukom;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpajl, HAXOAWTh IEpPBOOOpPA3HBbIC AIEMEHTAPHBIX (DYHKIIMHA U BBIUUCIATH
uHTerpai no popmysne Herotona-JIeitoHuma;

HAXOJUTh TIOMIAIHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIILI0 HHTETPAIIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

No Kosnun4yectBo 4yacos aie;;f:;::;w
/i HaumeHoBaHue pa3jiejioB H TeM NPOrPaMMBbI
Bcero Konrpoabnsie IIpakruuyeckue o0pasoBaTe/LHbIe
padoThI padoTshI pecypebl
MHOXecTBO JeHCTBUTENBHBIX Yncesl. MHOTOUJIEHBI.
1 PaunonaneHble ypaBHEeHHs U HEpaBeHCTBA. CHCTEMBbI 24 1
JMHEWHBIX YpaBHEHHH
5 Oynkiun u rpaduku. CreneHHas QyHKIUS C IETbIM 12 1
rokasaresem
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. I[loka3arenbHble ypaBHEHHS 10 1
5 Jlorapudmuueckas ¢pynkuus. Jlorapupmuueckue 18 1
YpaBHEHHS
6 Tpuronomerpuyeckue BoIpa)kKeHUs U ypaBHEHUS 22 1
7 [TocnenoBaTenbHOCTH M MPOTPECCUN 10 1
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHme, 06001IeHNE, cCUCTeMaTH3allusl 3HAHUN 5 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue odpa3oBaTebHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPUUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
KomriekcHbie dncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoaunvecTBo yacoB DJIeKTPOHHbIE
Ne Tema ypoka Ipakru- uudposbie
n/n KonTpoJib-
Bcero yecKue o0pa3oBaTejibHbIE
Hble padoThI
padoTbI pecypchbl
[[MHOXeCTBO, Onepalii Ha/l MHOXKECTBAMHU U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna
3 [IpuMeHeHnne TeOpeTHKO-MHOKECTBEHHOTO anmapara Jjist 1
pelieHus 3aaa4y
4 Pannonansuelie yncna. OObIKHOBEHHBIE U ACCATUYHBIC APOOH, 1
MPOLEHTHI, OECKOHEYHBIE TIEPUOAUYECKUE APOOU
5 Pammonaneueie uncna. OOBIKHOBEHHBIE U IECATUYHBIE 1POOH, 1
MPOLIEHTHI, OECKOHEYHBIE TIEPUOANYECKUE APOOH
6 [Ipumenenue npoOeli U MPOLIEHTOB VISl PEIICHUS TPUKIIATHBIX 1
3a/1a4
7 [Tpumenenue Apobeli U MPOIECHTOB AJIs PEIICHUS MPUKIIATHBIX 1
3a/1a4
8 [JeiicTBurenbHble yncia. PaninoHanbHble U HppalMOHAIBHBIE 1
qucia
9 Apudmerndeckue onepanuu ¢ 1eHCTBUTEIbHBIMU YHCIIAMH
10 Moaynb AEMCTBUTENBHOIO YMCIIA U €M0 CBOMCTBA
11 [Tpubmm>xE€HHBIE BEIYUCIICHUS, IPABUJIA OKPYTJICHUS, TIPUKUIKA 1
Y OIICHKA PEe3yJIbTaTa BBIUNCICHUN
12 OCHOBHBIE METOIBI PEIIEHUS IENBIX U APOOHO-PAITHOHATILHBIX 1
YPAaBHEHUN U HEPABEHCTB
13 OCHOBHBIE METOJIbI PEIISHUS IEJbIX U APOOHO-PaMOHATBHBIX 1




YpaBHEHUI U HEPABEHCTB

OcCHOBHBIE MCTOABI pCIICHUSA LECIIBIX U ,I[pO6HO-paHI/IOHaJ'IBHBIX

14 YPaBHEHUI U HEPABEHCTB

15 MHorouieHsl OT OJHOU NepeMeHHOM. JleneHne MHOrowieHa Ha
MHOTOYJIEH ¢ ocTaTkoM. Teopema besy

16 MHorouieHsl ¢ nenbiMu kodddunrentamu. Teopema Buera

17 Pemenue cucreM TMHEWHBIX ypaBHEHUN

18 Pemenne cucreM TMHENHBIX YPAaBHEHUN
Martpuia cuctembl TMHEWHBIX ypaBHEeHUH. OnpenenuTenb

19 MaTpUIIbl 2X2, €ro reOMETPUYECKUI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20 Ornpenenurens MaTpULbl 2X2, €ro TEOMETPUUYECKUNA CMBICI U
CBOICTBA; BBIYMCIIEHUE €T0 3HAYECHUS

21 [Ipumenenue onpenenuTens sl peIeHUs CUCTEMbI TMHEWHBIX
ypaBHEHU I

99 Pemenne npuknaaHbIX 3a1a4 ¢ TOMOIIBK CUCTEMBI JINHEHHBIX
ypaBHEHUH

93 Pemenne npuknaaHbIX 3a1a4 ¢ TOMOIIBK CUCTEMBI JINHEHHBIX
yYpaBHEHUHU

24 KonTponbhas pabota: "PanmonanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI IMHEWHBIX YpaBHEHUN"

o5 OyHK1MSA, criocoObl 3a1anus GyHKkuu. B3anmMHo oOpaTHbie
¢byukun. Komnosunus ¢pyHkimit

26 I'paduk pynkuuu. DnemeHTapHbie mpeoOpa3oBanus rpagukos
byHKIII

97 OO6nacth onpeesieHnsl 1 MHOXKECTBO 3HaueHu pynkiuu. Hynu

dbyukun. [IpoMexyTku 3HaK TOCTOSTHCTBA




Yérnsie 1 HeuéTHBIe GyHKIMU. [lepruoanyeckue QyHKINU.

28 [TpomeKyTKM MOHOTOHHOCTH (DyHKIIMH

29 MaxkcumyMmbl 1 MUHUMYMBI (pyHKIMH. Hanbomnbiee u
HaMMEHbIIIee 3HaUeHUE (PYHKIIMH HA TIPOMEKYTKE

30 Jluneiinas, kBagpaTuyHas U IpOOHO-IIMHEHHAS PYHKITUN

31 DJeMeHTapHOe UCCIIeI0OBaHUE U IIOCTPOCHUE IPahUKOB ITUX
byHKIII

39 DeMeHTapHOe UCCIIeI0BaHUEe U MIOCTPOEHUE rPpahuKOB 3TUX
byHKIII

33 Crenensb ¢ 1enbIM nokaszareneM. bunom Herorona

34 Crenens ¢ nensiM rnokasareiaeMm. bunom Herotona

35 CrenenHas GyHKLHUS C HATYpaJIbHBIM U LIEJIBIM [T0Ka3aTeNEM.
E€ cBoiicTBa u rpaguk

36 KonTponbhas pabora: "Crenennas pynkuus. E€ cBoiicTBa u
rpaduk"

37 Apudmerndeckuit KOpeHb HaTYPaJIbHON CTENIEHH U €T
CBOMCTBA

38 Apudmernueckuit KOpeHb HaTYPaJIbHON CTENIEHH U €T
CBOMCTBA

39 [TpeoOpa3oBaHuUs YUCIOBBIX BRIPAKECHUHN, COICPIKAIINX
CTETICHU W KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX
CTETIeHU W KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUN, COAEPIKAIINX
CTETIEHU U KOPHU

42 HppaunonanbHble ypaBHeHUs. OCHOBHBIE METO/BI PEILICHUS

UppaALMOHATIbHBIX YPaBHEHHM




Wppaunonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLICHUS

43 UppaLMOHATIBLHBIX YPaBHEHUN 1

44 Wppaunonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PEILICHUS 1
UPPALMOHATIbHBIX YPABHEHUM

45 PaBHOCHIIBHBIE ITEPEXO/Ibl B PEIIEHUH HPPALMOHAIBHBIX 1
ypaBHEHUH

46 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLIEHUU UPPALIMOHAIBHBIX 1
YpaBHEHUU

47 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLIEHUU UPPALIMOHAIBHBIX 1
ypaBHEHUI

48 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIIEHUN UPPALMOHAIBHBIX 1
YpaBHEHUN

49 CaolicTBa U rpauK KOpHsI N-Oi CTENEHU KaK (PyHKIUH 1
00paTHOM CTENEHHU C HaTypaJbHbIM [TOKa3aTeleM

50 CaolicTBa U rpauK KOpHsI N-Oi CTENEHU KaK (PyHKIMH 1
00paTHOM CTENEHHU ¢ HaTypaJbHbIM [TOKa3aTeleM

51 Konrtponbnas pabdora: "CBoiicTBa u rpaguk KopHs N-0i 1
creneny. MppannonanbHele ypaBHeHNA"

52 CreneHs ¢ palluOHATBHBIM MOKa3aTeIeM U €€ CBOMCTBA 1

53 CreneHsb ¢ palMOHAIBHBIM [TOKA3aTEIEM U €€ CBOWCTBA 1

54 CTeneHb C pallMOHAIBHBIM MTOKAa3aTeNIeM U €€ CBOMCTBA 1

55 [Toxa3zatenbHast QyHKIM, €€ cBoiicTBa U rpaduk 1

56 Hcnonp3oBanue rpaduka GyHKIUYU A peLICHUS] ypaBHEHHM 1

57 Hcnonp3oBanue rpaduka GyHKIUHU A peLICHUS] ypaBHEHHM 1

58 [loka3zarenbHble ypaBHEeHUs. OCHOBHBIE METOABI PELICHUS 1
NIOKAa3aTeNNbHbIX YPaBHEHUN

59 [TokazaTenbpHbIe ypaBHEeHUsA. OCHOBHBIE METOJIBI PEIICHUS 1




II0OKa3aTeJIbHBIX YPAaBHEHUI

IToxazaTennHBIE YpaBHCHHA. OCHOBHEBIE MCTOJbI pCUHICHUA

60 [I0OKa3aTeJIbHBIX YPAaBHEHUU 1

61 Kontponbnas padota: "[lokazarenpHas GyHKIIHS. 1
ITokazarenbHble ypaBHEHUS"

62 Jlorapudm umncna. CoiicTBa jJorapudpma 1

63 Jlorapudwm uyucna. CoiicTBa norapudpma 1

64 Jlorapudwm yucia. CBoiicTBa orapugma 1

65 JecsaTuunble U HATypallbHbIE TOTapU(PMBI 1

66 JlecaTHYHBIE U HATYypaJIbHBIC JTOTapH(PMBI 1

67 [IpeoOpa3zoBaHue BhIpAKEHUH, COIEPIKAIINUX JTOTaPHPMBbI 1

68 [IpeobpazoBanue BBIpAKEHHIA, COAECPIKAIIMX JIOTAPU(HMBI 1

69 [IpeobpazoBanne BEIpAKEHHIA, COACPIKAIIHNX JIOTAPU MBI 1

70 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U rpaduK 1

71 Jlorapudmuueckas pyHKIUs, €€ CBONCTBA U rpauK 1

72 Hcnonb3oBanue rpaduka GyHKINN AT pelIeHUs] ypaBHEHHH 1

73 Wcnonb3oBanue rpaduka QyHKINU U1 pellIeHUs] ypaBHEHU N 1

74 Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METO/BI PEIIEHUS 1
JOrapupMHUUECKUX ypaBHEHUI

75 Jlorapudmuueckue ypaBHeHHss. OCHOBHbBIE METO/bI PELICHUS 1
norapu(MUUECKUX YpaBHEHUN

76 Jlorapudmuueckue ypaBHeHHs. OCHOBHbBIE METO/bI PELICHUS 1
Jgorapu(pMUUECKUX ypaBHEHHM

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTapU()MUIECKUX 1
ypaBHEHHIA

78 PaBHOCHIIBHBIE TEPEXOBI B PEILICHUH JOrapUPMUUECKUX 1

ypaBHEHU M




KonTponpHas padora: "Jlorapudmudeckas QyHKIIHA.

79 1
Jlorapudmudeckue ypaBHeHHS"
80 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC YMCIOBOTO apryMeHTa 1
81 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHI'€HC YMCIOBOI'0 apryMeHTa 1
82 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO apI'yMEHTa 1
83 ApKCHHYC, apKKOCHHYC U apKTaHI€HC YMCIOBOI0 apryMeHTa 1
84 TpuronomeTpuveckass OKpy>KHOCTb, OIIPEICIICHHIE 1
TPUTOHOMETPHUYECKUX (PYHKIUH YUCIOBOTO apryMEHTa
85 Tpuronomerpuyeckas OKpyKHOCTb, OIIpEIeIICHHUE 1
TPUTOHOMETPUUYECKUX (PYHKLUH YHUCIOBOIO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1
89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1
90 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUI 1
91 [Ipeo6pa3oBanue TPUrOHOMETPUUYECKUX BBIPAKEHUIN 1
92 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHU I 1
93 [IpeoOpazoBaHne TPUTOHOMETPHUECKUX BBIPAKEHUH 1
94 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
95 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
97 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
99 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1
100 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1
101 KonTtponpHas padora: "TpuronoMeTpruuecKue BoIpaKECHUS U 1




TPUTOHOMETPUYECKHUE ypaBHEHUS"

HOCJIG,I[OB&TCJIBHOCTI/I, CII0COOBI 3aJaHusA

102 MOCJIEA0BATEIBbHOCTEN. MeTOo1 MaTEMAaTUUECKON MHIAYKIUU 1

103 MOHOTOHHBIE U OTrpaHUYEHHbIE MTOCIIeA0BaTeNbHOCTH. VicTopHs 1
aHamu3a OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus 1

105 I'eomeTpuueckas nporpeccus 1

106 beckoneyHo yObIBaroas reOMeTpHUIecKasi Iporpeccust 1

107 Cymma OeckOHEYHO yOBIBAIOIICH reOMETPHUUECKON MPOTPECCHH 1

108 JInHenHbII ¥ 3KCIIOHEHIMANIbHBIN pocT. Yucio e. opmyna 1
CJIO’KHBIX IPOLIEHTOB

109 JInHenHbIN ¥ 3KCIOHEHIMANIBHBINA pocT. Yncio e. dopmyna 1
CJIO’KHBIX TPOLIEHTOB

110 Vcnonb30BaHue NMPOrPeccH AJIs PEIIeHUs peasIbHBIX 3a/1a4 1
HPUKIIAJHOTO XapakTepa

111 Kontponbnas padota: "[locienoBarensHOCTH U Tporpeccun’” 1

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBa 1

113 Touka pa3pbiBa. ACUMNTOTHI IpauKoOB PyHKIUN 1

114 CaoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTpE3Ke 1

115 CaoiicTBa (hyHKIMI HENPEPHIBHBIX HA OTpE3Ke 1

116 Meroa MHTEPBAJIOB JUIsl pELIEHUS] HEPABEHCTB 1

117 MeTto MHTEPBAIIOB JUIsl PELIEHUSI HEPAaBEHCTB 1

118 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 1

119 [IpumeHeHue CBOMCTB HENPEPHIBHBIX (DYHKIIMN JJIs1 pEIIeHHUS 1
3a1a4

120 [IpumMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIMI JJIs1 PEIICHUS 1

3a1a4




121 [lepBas u BTOpast npon3BOIHbIC PYHKIIUU 1

122 Ornpezenienne, reOMETPUUECKHN CMBICT TTPOU3BOIHOM 1

123 Onpenenenne, GU3MUECKUNA CMBICI MIPOU3BOTHON 1

124 YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKINN 1

125 VYpaBHeHuUe KacaTeIbHOU K rpaduKy O yHKIIMH 1

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1

127 [TpousBoHBIE AIeMEHTAPHBIX (PYHKINH 1

128 [IpousBoaHast CyMMBI, POU3BEICHHSI, YACTHOTO M KOMIIO3HIIUU 1
byHKIII

129 [Tpou3BoiHAs CYMMBI, TPOU3BEICHHS, YACTHOTO ¥ KOMIIO3HIIUU 1
byHKIMi

130 [IpousBoaHast CyMMBI, POU3BECHHSI, YACTHOTO i KOMIIO3HIIUU 1
byHKIMI

131 Kontponbnas padota: "[IponsBognas” 1 1

132 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"VpaBuenus"

133 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHU: 1
"OyaKIMR"

134 Wrorosast KoHTpOJbHAS paboTa

135 Wrorosast kKoHTpOJbHAS paboTa

136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3aIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KJIACC

N KosmuecTBo yacos DJIeKTPOHHbIE
Il/-l] Tema ypoxka Beero Kontposabnbie Ilpakruueckue  UHPpoBbIE
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcesl
1 [TpumeHeHne TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIMNA 1
Ha MOHOTOHHOCTb U 9KCTPEMYMBI
5 [TpumMeHeHHe NpOU3BOIHON K HCCIEIOBAHUIO (DYHKIIMH 1
Ha MOHOTOHHOCTb U 9KCTPEMYMBI
3 [TpumeHeHne TPOU3BOTHON K UCCIEIOBAHUIO (DYHKITHIA 1
Ha MOHOTOHHOCTb U 9KCTPEMYMBI
4 [TpumeHeHne TPOU3BOTHON K UCCIETIOBAHUIO (DYHKIIMIA 1
Ha MOHOTOHHOCTB U DKCTPEMYMBI
5 [TpuMeHeHMne TPOU3BOIHON K MCCIeI0OBaHNIO (DYHKIIMH 1
Ha MOHOTOHHOCTb U 9KCTPEMYMBI
6 [IpumeHneHne Mpon3BOIHON K HCCIIET0BaHUIO QYHKIIUH 1
Ha MOHOTOHHOCTb U 9KCTPEMYMBI
7 Haxoxnenne HauboIb111ero 1 HaMMEHbIIEro 3HaYeHUS 1
HEeNpephIBHON (DYHKIIUU HA OTPE3Ke
3 Haxoxxaenne HanOobIIero 1 HAMMEHbIIET0 3HAYSHU S 1
HeNpepbIBHON (YHKIIMU HA OTpPE3Ke
9 Haxoxnaenne HauboIbI111ero 1 HauMEHbILIET0 3HAYSHHS 1
HenpepbhIBHON (DYHKIIUU HA OTPE3Ke
10 Haxoxxaenne HanOobIIero 1 HAMMEHbIIET0 3HAYSHU S 1
HenpepbrIBHON (DYHKIIUU HA OTPE3Ke
1 Haxoxxnenne HanOobIIero ¥ HAMMEHbBIIETO 3HAYCHUS 1
HEeNpepbIBHON (PYHKIIMU HA OTPE3KE
12 Haxoxnenue HanOOJIBIIET0 U HANMEHBIIETO 3HAYEHUS 1




HEeNpepbIBHON (PYHKIIMU HA OTPE3KE

[IpuMeHeHne MPOM3BOTHOM J1JIs1 HAXOXKICHUS

13 HAWTYYIIEro pelIeHus B MPUKIaIHBIX 3aa9ax

14 [TpuMeHeHne TPOU3BOIHOMN /IS HAXOXKICHUS
HAWIy4IlIero peieHus B NPUKIaJHbIX 3aa4ax
IIpuMeHeHne NpOU3BOHOM ISl ONPEEICHUS CKOPOCTH

15 ¥ YCKOpEHHsI Ipolecca, 3a1aHHoro (GopMysIon mim
rpadgukom
[IpuMeHeHne NPOU3BOIHOM IS OIIPEEIECHUS CKOPOCTH

16 ¥ YCKOpPEHHsI Mpolecca, 3a1aHHoro (GopMysIon min
rpaduKoM

17 Kommnosurus ¢yHkimit

18 Kommnozumust pyHKImit

19 Kommnosurus ¢hyHkImit

20 I'eomeTprueckue oOpa3sl ypaBHEHNUH HA KOOPIWHATHOM
IJIOCKOCTH

21 I'eomeTprueckue oOpa3sl ypaBHEHNUH HA KOOPAUHATHOM
TUTOCKOCTH

99 KonrtponbHas pabora: "HccnenoBanue GyHKIMiA ¢
MOMOIIIbIO TPOU3BOAHON"

23 [lepBooOpasHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24 [TepBooOpazHble aeMeHTapHbIX QyHKIMA. [IpaBuna
HAXO0XKJICHHUS IEPBOOOPA3HBIX

o5 ITepBooOpazHble aeMeHTapHbIX QyHKIMHA. [IpaBuna
HaXO0XKJICHUS MEPBOOOPA3HBIX

26 Huterpain. ['eoMeTpudecKkuii CMBICT HHTETpaIa

27 Brruncnenue onpenenéHHOro nHTErpaia mo gopmyse




Herorona-Jleibuuna

Brruncnenme onpenenéHHoOro uHTerpaia no gpopmyse

28
Herotona-Jleitbnuma

29 [IpuMeHeHMe UHTErpana A1 HaXOKACHUS IUIoMaei
IJIOCKUX GUTYp

30 [TpumeHeHne UHTETpaa A HAXOXKACHUS 00bEMOB
T€OMETPHUECKUX TEIl

31 [Tpumeps! pemenuii AuddepeHnnaIbHbIX YpaBHEHHH

32 [Tpumeps! pemennit quddepeHaaTbHbIX YpaBHEHHN
MaremaTHuecKoe MOJICIMPOBAHUE PEATIbHBIX

33 MIPOLIECCOB ¢ TOMOIIBIO AU(PEepEeHIINATHHBIX
YpaBHEHUU

34 KontponbHas pabora: "[lepBooOpa3Has u unrerpan"

35 Tpuronomerpuyeckue QyHKIINU, UX CBONCTBA U
rpaduxu

36 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U
rpaduxu

37 Tpuronomerpuueckre GyHKIUHU, UX CBOICTBA U
rpaduxu

38 Tpuronomerpuyeckue QyHKIINU, UX CBOHCTBA U
rpaduxu

39 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U
rpaduxu

40 OT100p KOpHEH TPUTOHOMETPUUYECKHX YpaBHEHUH ¢
MIOMOIIBIO TPUTOHOMETPUUECKOI OKPYKHOCTH

41 OT60p KOpHEN TPUTOHOMETPUUYECKUX YPABHEHHH C

MTOMOIUIBIO0 TPUTOHOMETPUUYECKON OKPYKHOCTHU




OT60p KOpHEH TPUTOHOMETPHUYECKHUX YPABHEHHI C

42 IIOMOILBIO TPUTOHOMETPUYECKOI OKPYKHOCTH 1

43 OT60p KOpHEH TPUTOHOMETPUYECKHUX YPABHEHHH C 1
IIOMOUIbIO0 TPUTOHOMETPUYECKON OKPYKHOCTHU

44 Pemenre TpuroHoMeTpUYECKUX HEPABEHCTB 1

45 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1

46 Pemrenre TpuroHoMeTpUYECKUX HEPABEHCTB 1

47 Pemenne TpuroHoOMeTpUYECKUX HEPABEHCTB 1

48 KontponbHas padora: "['paduku TpUroHOMETPHUUECKUX 1
¢byukuii. Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHbBIE METO/Ibl PELLICHHS T0Ka3aTeIbHBIX 1
HEpPaBEHCTB

50 OCHOBHBIE METO/bI PELICHUS TTOKAa3aTEeNbHbIX 1
HEPaBEHCTB

51 OCHOBHBIE METOBI PELIEHUS TOKA3aTENIbHBIX 1
HEPABEHCTB

59 OCHOBHBIE METOABI PELIEHUS TTOKA3aTEIbHBIX 1
HEPABEHCTB

53 OcCHOBHBIE METO/BI PELIECHUS JIOrapU(PMUIECKIX 1
HEPaBEHCTB

54 OCHOBHBIE METO/IbI PEeLICHUS JTOTrapu(PMUUECKUX 1
HEPABEHCTB

55 OcHOBHBIE METOBI PELIECHUS JTOrapu(HPMUUIECKUX 1
HEPABEHCTB

56 OcHOBHBIE METOBI PELIEHUS JIOrapu(PMUIECKIX 1
HEpPaBEHCTB

S7 OCHOBHBIE METOABI PELIEHUS UPPALIMOHATIbHBIX 1




HEPABEHCTB

OCHOBHEBIE MCTOJbI pCHICHUA UPpPAlMOHATIBHBIX

58
HEPABEHCTB

59 OcHOBHBIE METOBI PELICHUSI UPPAIIMOHATILHBIX
HEPaBEHCTB

60 OCHOBHBIE METO/BI PELICHUS UPPALIMOHATIbHBIX
HEPaBEHCTB

61 I'padmueckue MeToAbl pelieHUs UpPAMOHATbHBIX
YpaBHEHUU

62 I'padmueckue MeToAbl pelIeHUs UPPAMOHATBHBIX
ypaBHEHUH

63 I'padrueckue METOIbI PEICHHUS TOKA3aTEIbHBIX
YpaBHEHUU

64 I'paduueckue MeTO bl PELIeHUs TOKAa3aTeIbHbIX
HEPaBEHCTB

65 I'paduueckue MeTo bl pelIeHHs JOrapuPpMUUECKUX
ypaBHEHUH

66 I'padrueckue MeToabl pereHus JIorapupMUIECKIX
HEPaBEHCTB

67 I'paduueckue MeTObI PELIeHUs JTOrapUPMUUECKIX
HEPABEHCTB

68 I'paduueckue MeTOIbI pelIeHNs oKa3aTeIbHbIX U
Jorapu(pMHUUECKUX YpaBHEHUN

69 I'padyeckue MeToabl penieHus MoKa3aTeabHbIX U
Jorapu(PMUIECKUX YpaBHEHUN

70 I'paduueckue MeTObI peLIeHNs TOKa3aTeIbHBIX U
Jorapu(pMHUUECKUX HEPABEHCTB

71 I'paduaeckue MeTombl pemIeHns MOKa3aTeIbHbIX U




norapuMUYECKUX HEPABEHCTB

Kontponbnas padota: "UpparnmonaibHbie,

72 NoKa3aTeIbHbIE U Jorapu(Muyeckre HepaBeHcTBa" 1
KowmrmiekcHbie uncia. Anredpanyeckas u

73 TPUTOHOMETpUYECKast (POPMBI 3aITUCH KOMILIEKCHOTO 1
qucna
KommiekcHbie uncna. Anredpandeckas u

74 TPUTOHOMETpUYECKast (POPMBbI 3aITUCH KOMILIEKCHOTO 1
qrcna

75 Apudmernaeckue onepaniy ¢ KOMIICKCHBIMH 1
YHCIaMU

76 ApudmeTrueckue onepanuu ¢ KOMIIEKCHBIMH 1
qHclIaMu

- N300paskeHre KOMIUIEKCHBIX YMCell Ha KOOPAWHATHOM 1
IJIOCKOCTH

78 N300paskeHre KOMIUIEKCHBIX YUCell Ha KOOPAWHATHOM 1
TUTOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenesu u3 1
KOMIIJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu N-oi1 ctenenu us 1
KOMILJIEKCHOTO YHCia

81 [TpuMeHeHne KOMIUIEKCHBIX YHCEeT IS PEIICHHS 1
(U3NIECKUX U TEOMETPHUECKUX 3a1ad

82 Konrtponsnas pabora: "KommiekcHbie yncna" 1

83 HatypanbHble u 1esble urcia 1

84 HarypanbHsle u niensie yucia 1

85 [IpuMeHeHne MPU3HAKOB ACITMMOCTH LEITBIX YUCEI 1




86

HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LICIIbIX YUCCIT

HpI/IMeHCHI/Ie IMPU3HAKOB ACIIMMOCTHU LEIIBIX YHUCCII:

87 HOJ u HOK

88 [IpuMeHeHNne MPU3HAKOB AEIUMOCTH LENbIX YUCEIL:
HOI u HOK

89 [IpumeHeHne NpU3HAKOB AE€IMMOCTH LIEJIBIX YHCEIL:
OCTaTKH 10 MOJYJIIO

90 [IpuMmeHeHre MPU3HAKOB AEIUMOCTHU LENbIX YUCEIL:
OCTaTKH 10 MOJYJIIO
[IpuMmeHeHne MPU3HAKOB AEIUMOCTHU LENbIX YUCEIL:

91 anropuT™ EBKiIMzaa 11 peleHus 3a1a4 B UENbIX
quciax

92 KontponsHast padora: "Teopwust nenbix yncen”

03 Cucrema 1 COBOKYITHOCTh YpaBHEHMI. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBUSI

94 Cucrema 1 COBOKYITHOCTh YpaBHEHMI. PaBHOCHIIBHBIE
CHUCTEMBI U CHCTEMBI-CJIEICTBUS

95 OCHOBHBIE METO/bI PEILIEHUSI CUCTEM U COBOKYITHOCTEN
palMOHAIBHBIX YPABHEHUI

96 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U COBOKYITHOCTEN
UPPaLMOHAIIBHBIX YpaBHEHUI

97 OCHOBHBIE METO/BI PELIEHUS CUCTEM U COBOKYITHOCTEN
[I0KAa3aTeIbHBIX YPABHEHUN

98 OCHOBHBIE METO/IbI PELIEHUS CHCTEM U COBOKYITHOCTEMN
ITOKA3aTEeIbHBIX YPABHEHUI

99 OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U COBOKYITHOCTEN
Jorapu(pMHUUECKUX YpaBHEHUN

100 OCHOBHBIE METO/IbI PEIIEHUSI CHCTEM M COBOKYITHOCTEH




Jorapu(pMUUECKUX YpaBHEHUN

IIpuMeHeHMe crcTeM K pelIeHUI0 MaTeMaTHYECKIX
3ajad 1 3a/1a4 U3 Pa3IMYHbIX 00JIaCcTe HAYKU U

101 peanbHON )KU3HU, HHTEPIIPETAIUS TOTyYEeHHBIX
pe3yIbTaToB
IIpuMeHeHMe crCcTeM K pelIeHUI0 MaTeMaTHYEeCKUX

102 3aJa4 M 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKu U
peanbHON )KU3HU, HHTEPIIPETAIUS TTOTyYSHHBIX
pe3yIbTaToB
[IpuMeHeHne HEpaBEHCTB K PELICHUI0 MAaTEMATHYECKUX

103 3aJa4 M 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKu U
peanbHOMN )KU3HU, MHTEPIIPETALUS 10JIyYEeHHBIX
pe3yIbTaToB
KonTponbHas pabora: "CucteMbl paliluOHAIbHBIX,

104 UppalMOHATIbHBIX MTOKAa3aTeIbHbBIX U JIOTapU(YMUIECKUX
ypaBHeHuUi"

105 PanvonaneHbIE ypaBHEHHUS C TapaMeTpaMu

106 PanmonanbHbIe HEpaBEHCTBA ¢ TapaMeTpaMu

107 PannoHaneHbIE CUCTEMBI € ITapaMeTpaMHu

108 WppanmoHansHble YpaBHEHUS, HEPABEHCTBA C
napamMeTpamu

109 HpparmonaibHble CHCTEMBI ¢ TapaMeTPaMHU

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napamMeTpamu

111 IlokazarenabHbIE CUCTEMBI C TApaMeTpaMu

112 Jlorapudmuueckue ypaBHEHMsI, HEPAaBEHCTBA C
napameTpamu

113 JlorapudMuueckue CHCTEMBI C TapaMeTpaMu




114

Tpuronomerpuyeckue ypaBHEHMsI C IapaMeTpaMu

115 TpuronomeTpruueckre HEPaBEHCTBA C TApaMETPaAMHU

116 TpuronomeTpuuecKkre CUCTEMBI ¢ TapaMeTPaMHU
[TocTpoenue u uccie0BaHNE MATEMATHYECKUX

117 MOJIEJIEN PEATbHBIX CUTYyalMid C IIOMOILBIO YPABHEHHI C
napameTrpamu
[TocTpoeHwue U rcciae0BaHuEe MaTEMAaTHYSCKIX

118 MOJIeJIel peasIbHbIX CUTYAlU C TTIOMOIIbIO CHCTEM
YPaBHEHUH C ITapaMeTpamMu
[TocTpoeHwue U rcciaeI0BaHuEe MATEMAaTHYSCKIX

119 MOJIeTIel peasIbHbIX CUTYAlU C TTIOMOIIbIO CHCTEM
yYpaBHEHHI C ITapaMeTpaMu

120 KonTponbHas padora: "3amgauu ¢ mapamerpamu’

121 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3alMs 3HAHUH:
"VpaBHeHus"

122 [ToBTOpeHnue, 06001IeHNE, cCUCTEMaTH3aIMs 3HAHU:
"VpaBHeHus"

123 [ToBTOpeHue, 06001IEHNE, CUCTEMATH3AIIHS 3HAHUN:
"VpaHenus. Cuctembl ypaBHEHH"

124 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3aIUs 3HAHUH:
"Hepasencrsa"

125 [ToBTOpeHme, 06001IeHNE, CUCTEeMAaTH3aIMs 3HAHUH:
"HepaBencrsa"

126 [ToBTOpeHme, 0600MIeHNE, CUCTEMATH3AIIHs 3HAHUN:
"Hepasencrsa"

127 [ToBTOpeHmEe, 06001IeHNE, CCTEMAaTH3al1s 3HAHU:
"IIponsBonHas u €€ npuMeHeHue"

128 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHs 3HAHUN:




"IIpon3BojHas u €€ npuMeHeHue"

[ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHs 3HAHUMN:

129 ; 1
"IIpon3BojHas u €€ npuMeHeHue"
130 [ToBTOpenue, 060061IeHNE, cUCTeMaTH3alus 3HAHU ! 1
"UnTerpan u ero npuMeHeHue"
131 [ToBTOpeHMEe, 06001IeHNE, CUCTEMATH3aI1s 3HAHU: 1
"OyHkun"
132 [ToBTOpenue, 06001IeHNE, cUCTeMaTH3alUsl 3HAHUH: 1
"OyHkun"
133 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3allksl 3SHAHUMN: 1
"OyHKuMn"
134 Hrorosas KoHTpoJIbHAsT paboTa 1 1
135 HToroBasi KOHTpOJIbHASA paboTa
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3aIlNsT 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

MNopnncaHo unppoBon
noanucbto: Bacmnobera CBeTnaHa
AHaTonbeBHa
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