MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MuHucTepcTBO 00PA30BAHMUS M MOJIOAEKHOM MOJUTHKN UyBamickoi
PecnyOimku
OTtaen o0pa3oBaHusi, MOJIOIEKHON MOJTMTUKH, (PU3NUECKOI KYJIbTYPbI U
CIIOPTa aAMMHHUCTPauu Moprayumckoro MyHuIunaJabHOro OKpyra
Yypamickoii Pecnyoimku
MBOY "IOurunckas COLI um.C.M.MuxaiijioBa' Mopraymckoro paioHa

Yypamckoii Pecnyoimnku'

COI'JTACOBAHO YTBEPXIEHO

3aMm. nupekropa o YBP  Bpwuo nupexropa

[Hapuxosa O.I1. E¢umona C.b.
[Ipotokon neacoera Nel ot Ilpukas 64 o/x ot «30»
«30» aBrycra2023 . aBrycra2023 T.
PABOYAS ITPOT'PAMMA

Y4eOHOTro npeamMera «AJiredpa v Ha4aJa MATEMATHYECKOr0 aHAJIN3A.)

115t ooyyatromumxest 10 — 11 kmaccos

Ounra 2023



MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOTpaMMe cpeaHero oOmiero oOpa3oBaHWs,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0YyYaroMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYIHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OopMyIHpyeT cBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havajl MaTeMaTHYECKOro aHallh3a 3aKja/IbIBaeT
OCHOBY JIJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHUHU, OHUOJIOTHH,
MOHMMAHUSI OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI PKOHOMUKHU U OOIIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajireOpbl M MaTeMaTHYE€CKOrOo aHaju3a pa3BHBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKIEHHUS C TTOMOIIBI0O UHAYKIIUU U PACCYXKIATh JNEAYKTUBHO, UCIOJIb30BATh
0000IIeHNE U KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUPYET
KPEATUBHOE U KPUTUUECKOE MBIILICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «Ainredpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUS MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
WHTEpIpETAllUh  TOJYYECHHBIX  PEHIEHUM, 3HAKOMATCS C  IpUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIIbHOCTH, TpeOyromeld MpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadajlaM MaTEeMaTH4YECKOTO
aHaJIK3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4Ye€CKOro
aHaJIKM3a» BbIJEJIEHBI CIEAYIOUIUE COAEepKATEIbHO-METOAUYECKUEe TuHuu: «Yucna
U BhIUKCIEHUD», « DyHKIIUU U Tpadukmy, «YpaBHEHUS U HepaBeHCTBa», «Hadana



MaTEMaTHYECKOro aHaiu3a», «MHokecTBa M JIOTMKa». Bce OCHOBHBIE
COJEPKATEIBHO-METOANYECKUE JIMHUM HW3Yy4YaloTCsl Ha MPOTSHKEHUHM JABYX JIET
oOyueHHus Ha ypOBHE CPEIHEro 0OIero oOpa3oBaHUsl, €CTECTBEHHO JOIOJIHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
y4eOHBIA KypC SIBISIETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEeauHSET B cebe
COJIEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKMX Kak aureopa,
TPUTOHOMETPHUSI, MAaTEMaTUUYECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
HMIMPOKUM MATEMaTUYECKUM allapaToM, Y HUX MOCJIeI0BaTENbHO (popMHUpyeTCs U
COBEPILIEHCTBYETCS YMEHHE CTPOMTh MaTEMaTHYECKYI0 MOJEIb pPEabHOI
CUTyalluH, IPUMEHATh 3HAHUS, MOJYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUis
pEILICHUsI CaMOCTOSITENBHO C(HOPMYINPOBAHHON MaTeMAaTUYECKOM 3aJaui, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOIMYecKas: JUHHS «UHcia W BBIYHCICHUS) 3aBEpIIacT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypPOBHE OCHOBHOIO 0011ero oopazosanus. Ha ypoBHe cpenHero odero
oOpa3oBaHusi 0co00oe BHUMaHHE  yAenseTcd  (OPMHUPOBAHUIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUN, BKIIOYAIOMINX B CeOS MCIOIB30BAHUE Pa3IHMUHBIX
dbopM 3amucu ymcna, yMEHUE JeNaTh NPUKHUIKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCsI MHOKECTBA HATYpPaJbHBIX, LEJbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My cCIeUU(UYECKHE 3aJaud M OIEpalMU: [EICHHE Halelo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHCENI, OCOObIe CBOMCTBA
palMoHaNbHBIX M HUpPPaIMOHANBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapss mocienoBaTeNbHOMY pPacIIMPEHMIO Kpyra HCIOJb3YEMBIX 4YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMM MX MPUMEHEHUS JUIsl PELIEHUS Pa3iMyYHbIX 3a7a4
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKHU KaK Hayku U €€ pojiH B
NOCTPOCHUU MOJIEJEH peaJbHOTO MHUpa, MIMPOKO HCIOJIB3YIOTCA 0000IeHue |
KOHKPETH3AIHS.

JIunus «YpaBHEHUS! U HEPABEHCTBa» pPEANU3YETCS Ha MPOTSHKEHUHU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
paznene IlporpamMMbl TMpenycCMOTPEHO peLIEHHE COOTBETCTBYIOMIMX 3afad. B
pe3ysibraTte OoOydaroluecss OBJIAJAEBAIOT PA3IMYHBIMM METOJAMH  PELICHHS
palMoOHaNbHBIX, HUPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMUUYCCKUX H
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,
colepkammx mnapameTpsl. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH



UCCJENOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIATHBIX
3a/lay M 3a7]a4 Ha HAXOXKJEHUE HAaMOOJbIINX U HAUMEHBIIUX 3HAYECHUN (YHKIHUU.
JlanHasi conepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,
coJlepKallluX CTerneHu W Jorapudmsl. brarogaps uzydeHuio aiareOpandeckoro
MaTepuaia MPOUCXOJUT  JalIbHEWIlee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBHUCHUMOCTEW B BHJIE PAaBEHCTB M HEpaBEHCTB. AureOpa
npemyaraetT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU Kak
A3bIKa HAYKH.

CopepxarenpHo-MeToauYecKass JMHUA «DyHKIMM U TpaQuKH» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSMU y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
NOKa3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, NX CBOICTB
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: (popMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKIIHH, 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 pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyTI KaK MAaT€MAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX OOYyYaIOIIUMCS, TaK KaK y HUX MOSBIISIETCS BO3MOXHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAeNsaTh HMX HauOONbIINE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAanun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHUSI MAaTeMaTHYECKUX MOJENIEd peaJbHbIX CHTyalUu,
MO3BOJISIET HAXOJIWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4Y€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbIIUICHHS, (POPMUPOBAHUIO YMEHUU pacCloO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydarouiuecs: y3HaT O



BBIJIAIONIUXCS Pe3ynbTaTaX, IOJYYCHHBIX B XOJIC€ pPa3BUTHS MaTEMaTHKH Kak
HayKH, ¥ 00 UX aBTOpax.

ConepxaTeabHO-MeToANYecKast JIMHUSA «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
W TIpeIaraloT HanOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSIOIMIMA BCE Pa3iCIibl
MaTeMaTUKH H e€ NPWIOKCHUH, OHM CBS3BIBAIOT pPa3HbIE MaTEMaTHYCCKUC
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  S3BIK
COBPEMECHHOW MaTEMAaTHUKH W HCIIOJIh30BaTh €TO JIJISi BHIPAKCHUS CBOMX MBICIICH.
JlpyruM BaKHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €H CTpOTOCTh OOOCHOBaHWN M CJICJAOBAHHE ONPEACIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4aronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCY’KJICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJi3a
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH pealbHBIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOIIBIO afmapara aireopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpETaIlud IOJYyYEeHHBIX pe3yJabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIOJB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipwm
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©W  KOHKPETHU3WPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHUS NPHUKIAJHBIX 3a7ad
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHICCKOTO aHAIN3ay.

Ha wu3yuenune yueOHOro Kypca «AnreOpa ¥ Hadajla MaTeMaTHYE€CKOTO
aHanuza» otBoauTcs 238 vaca: B 10 xmacce — 102 gacoB (3 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaAHbIX 3a7a4 U3 Pa3JIMUHbIX OTPACIEH 3HAHUM U PEAbHOM KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanMM € JICWCTBUTENBHBIMU  yHclIaMd.  Moayib
JEHCTBUTENFHOTO YKCa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHUS, TTPaBHUIIa
OKPYTJIEHUs], IPUKUKA U OLIEHKA PE3YJIbTaTa BbIYACICHHM.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM 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€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 LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHoOrowinensl ¢  UEJIBIMU
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIINUX CTENEHU U KOPHHU.

HppanmonanbHbie YPaBHEHHUS. OcHOBHBIE METO/IBI pelIeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[TpeobpazoBaHre BhIpaXEHHM, CONEPIKALTNX JOTapru(PMBI.

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

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUN. PellieHue TpUroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTens MaTpulbl 2X2, €ro TIeOMETPUYECKHH CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS ISl PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIAaIHBIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanume TMOCTPOEHHOM MOZENU C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[TocTpoeHnEe MaTeMaTUYECKUX MOJEJIEW pealbHONM CHUTyallUH 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

OyHKIMA, CrnocoObl 3amaHus ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Komno3zummss @ynkuuil. I'padpuk  QyHKIMu. DneMeHTapHble MNpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [lepuonnyeckue
bynkuuu. TIpoMexyTKn MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MHHUMYMBbI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBajpaTU4Hasi W JpOOHO-TMHEWHasT (YHKUMU. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

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

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

TpuronomeTpruyeckas OKPYKHOCTb, OIIPENEIEHHE TPUTOHOMETPUUYECKHUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

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

Hauana MaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIEIOBaTeNLHOCTEH. MeTton
MaTeMaTUYECKON MHIYKIWU. MoOHOTOHHBIE u OrpaHUYCHHbIC
nocyen0BaTeabHOCTH. MCTOpHsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETPUYECKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucio €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb30BaHWE TMPOTPeccUr JUIsl  PELIeHUs pealdbHBbIX —3a/ay
MPUKIIATHOTO XapakTepa.



HenpepoiBHble ¢GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumuii. CBoicTBa (PYHKIIMIA HENPEphIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

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

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IIpumeHeHHE TEOPETHKO-MHOXKECTBEHHOTO —ammapara s
OMMCAHUs PEaJbHBIX IMPOLECCOB U SBICHUMN, NPHU PEUICHUU 3aJad U3 JPYTUx
y4€OHBIX MPEAMETOB.

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

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 YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanydeckass W TPUTOHOMETpHUYECKass (POPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYecKHe omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenune
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.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPaBHEHMM C  TOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PernieHre TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOJABl PEIIECHUS TOKA3aTEeNbHbIX U  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METOIbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenue  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IuyHbIX O0JIacTell HAayKu U peanbHOMN
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3yIbTaTOB.

DOyHKIUHN U TPAPUKH

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

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHMS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIMH SIS HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEANbHOU KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumMeHeHne MpOU3BOAHON K UCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3a1aHHOTO (hOpMYJION WK rpadUKoOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
ayieMeHTapHbIX pyHKuui. [IpaBuia HaxoXIeHUs IEpBOOOPa3HBIX.

WHurerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleibnua.

[IpumeHeHue uHTErpana A HAXOXKICHUS IUIOMAAECH IUIOCKUX (QUryp H
00BEMOB T€OMETPUIECKUX TElL.

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



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs 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 COIMAJbHBIMA WHCTHUTYTaMHM B COOTBETCTBHH C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
YKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJIEHUS, CBSI3aHHOIO 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, PEIICHUH, pacCyXICHUM, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh yYMEHHUS MPUMEHATh MAaTEMATUYECKHE 3HAHUSA B
MHTEpecax 3/10pOBOTo U 0e301acHOro oopasa *KU3HHU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHOM 1€ATETbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

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



TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0 U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhl, TIOHUMAaHHUE BIIASHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karollel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB U OILICHKA HMX BO3MOXHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOW HayKdh Kak c(]epbl 4YeIoBEYECKOW MAEsTEIbHOCTU, JTAloB €€
pa3BUTUA M 3HAYMMOCTH [JI1 Pa3BUTHS IHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTE€MaTUKH W MaTeMaTUYeCKOW KyJIbTYpOH Kak CpEICTBOM IO3HAHUS MHUPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYID M MCCIEI0BATEIBCKYIO JEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBIBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCUUKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pemieHus y4eOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

MCIIOJIb30BaTh BOMNPOCHI KAaK HCCIIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCHUPYIONIME  MPOTHUBOpEYUE,  Mpoodsiemy,
YCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBICHUSMHU, POLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBENCHHOTO  HAOMIONECHMS, WCCIIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IMPOLECCA, A TAKKE BBIIBUIAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HHGPOPMAIUIO PA3IUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPUpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATH HaJIEKHOCTD uHpopManmn o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE y4eOHbIEe 1eHCTBUS

OOmmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTHPOBATh MOJIYUYCHHBIN Pe3yJIbTarT;

B X0Ji€ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOIl TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pEUIeHUs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KMBaTh pa3iU4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MPE3EHTAIlN U 0OCOOEHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS



Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BBIOUPATh CIIOCO0 pelieHus ¢
Y4ETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yU€TOM HOBOUW MH(OpPMALIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMH  TIO3HABATEJIbLHOM  peduieKkcuM  KakK  OCO3HAHHUS
COBEpIIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh
crioco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysibTara PEIICHHS
MaTeMaTU4YECKOM 3a4a4u;

NPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7auH,
BHOCHUThH KOPPEKTHUBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU U YCIOBUIM, OOBSICHATh MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OLICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITEJIbHOCTD:

MMOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHIAWBUIYAITHHOM
paboThl MpU peHIeHUd YYEOHBIX 3a7ady, MPUHUMATH I1I€JIb COBMECTHOM
JEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOoThl, pacrpencisiTh
BUJIBI paboOT, JOroBapuBaThCs, OOCYXJaTh IIPOIECC M pe3yJabTaT padOTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNNoBbIX (opMax paboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3TOBBI€ IMITYPMBD» W HHBIE), BBIMIOJHATH CBOK 4YacTh pabOThl U
KOOPAUHUPOBATh CBOU JEHUCTBHUS C JPYTMMHM YJIEHAMH KOMAaH[IbI, OlLICHUBATH
Ka4eCTBO CBOETO BKJaja B OOIIUI MPOAYKT IO KPHUTEPHUSIM, CPOpMYITUPOBAHHBIM
y4aCTHUKaMHU B3aUMOJICUCTBHUS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CIECAYIOIIHUE
MpeAMETHbIE PE3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTUu3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO OIEpUPOBATh MOHATUAMH: paAllMOHAIBLHOE YHCIO, OCCKOHEUYHas
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAIUOHATBLHOE YHUCI0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEaIbHOW KU3HU;

MIPUMEHSITH PUOTUKEHHBIC BEIYMCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALLYI0 (POPMY 3allUCU JEHCTBUTENBHBIX YUCEI [Tl PELLIEHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JaHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCHa, IECITHUUHBIE U
HaTypaJbHbIE JIOTApU(PMBIL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIJIOBOTO apTyMEHTa;

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

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHATHSAMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW IEPEMEHHOM,
MHOTOYJIEH ¢ MedbIMH KO3(p(ULIUEHTaMH, KOPHM MHOrOYJI€Ha, IPUMEHAThH
JIeJIEHNE MHOTOWIEHA Ha MHOTOYIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL pELIEHUS 3a/1a4;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuLa, ONPEACINUTENb MATPUIBI 2 X 2 W €ro TIEeOMETPUYECKHM CMBICII,
MCITIOJIB30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
UCCIIE0BATh IIOCTPOEHHBIE MOJEIHM C IOMOLIBIO MaTPULl M ONPEIEIUTEINEH,
MHTEPHPETUPOBATH MIOJyUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEHEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIE, MOKa3aTeJbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B W OCYIECTBIISAS POBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKre (HOpMYJIbl Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BbIPAKECHHUI;

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

MOJICIMPOBATh peajbHble CUTyallMd Ha S3bIKE anreOpbl, COCTaBIATh
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (PYHKIMM, KoMMo3ulMs GyHKIUH, rpaduk GyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITUI;

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

CBOOOJIHO ONEpUPOBaTh MOHATHSAMH: YETHbIE M HEUYETHBbIE (PyHKUUH,
nepuoyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HEeJIbIM TIOKa3zarenieM, rpaguk CTeneHHOM (YHKIHMHU C HATypalbHBIM U IIEJIBIM
nokasareynemM, rpauk KOpHs N-0il CTeneHW Kak (PyHKIHMH OOpaTHOW CTENEHHU C
HaTypaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(GYHKIUH, BBITIONHATH JIEMEHTAPHOE HCCIIEI0BAaHUE U TIOCTPOCHHUE UX TPAPHUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSMM: IOKa3zaTejabHas U Jorapupmuyeckas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKHUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKOUN JUId  HCCIEAOBaHUS MPOLIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaJIu3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUeCcKasi MPOTrPeccus, TUHCHHBIA U
OKCMOHEHIIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONB30BaTh MPOTPECCUU JIs PEIICHHUS PEANbHBIX 33734 TPUKIaTHOTO
XapaKkTepa;



CBOOO/THO OIEPUPOBATH MOHIATHUIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAO0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (QYHKIIUN, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

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

CBOOOJHO OIEPUPOBATH MOHATHSIMHU: TI€pBasi W BTOpas MPOU3BOJHBIE
byHKIMH, KacaTenbHas K TpaduKy QyHKIIIH,

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUH CMBICI MPOU3BOJHOM s
pemeHus 3aaad.

MHokecTBa H JIOTHKA:

CBOOOZIHO  ONEpUpPOBaTh  IMOHATUSIMU:  MHOXKECTBO, ONEpaluu  Hajl
MHOYECTBaMU;

WCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anapar JUisl ONMCAaHUs PEabHbIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MIPEIMETOB;

CBOOO/IHO OIEpPUPOBaTh IMOHATUSMU: OIpPEAEICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOT0 00bEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIC
YPaBHEHMS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
IPEeIMETHBIE PE3YJIbTAThl MO OTAEIbHBIM T€MaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucia ¥ BbIYHCICHHSA:

CBOOOJHO OMNEpHUpPOBATh MOHATHSIMHU: HATypaJlbHOE M LEJI0€ YHCIIO,
MHOKECTBA HATypPaJbHBIX M LEJIBIX YUCEN, UCIOJIb30BaTh NMPU3HAKU JEIUMOCTH
uenbix yucen, HOJ[ 1 HOK HaTypasibHBIX 4Kcen JJIsl pelieHus 3aay, IPUMEHSTh
anroput™m EBkinna;

cBOOOIHO ONEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYNIO, 3alKiChIBaTh
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAX CUHUCIICHHUS;

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMILJIEKCHOE YHUCIO M MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYWCa B alreOpandeckod u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIONHATH apu(PMETHIECKUE ONepaIii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, IOKA3aTEJIbHbIE U
Jorapu(pMUUECKUe HEpPAaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOIHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXOoAuMble (OpMyJbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, IIOKA3ATEIbHBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeIIbHBIE,
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 CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAQKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHUEM ammapara anreopsl,
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETpUYECKHEe 00pa3bl ypaBHEHHMM W  HEpaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpUPOBATh TMOHATHSAMHU: TpaPUKA TPUTOHOMETPUUYECKUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS W HCCIENOBAaHUS pEasbHbIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIm3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HAXOAUTh HauOoJbllIee U HAaMMEHbIIee 3HAUCHUS (PYHKIIMM HEMpPEepbIBHON Ha
OTpE3Ke;

WCIIOJIB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4Iler0 PELICHUs B
NPUKIAIHBIX, B TOM YHCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, I
ONpEJENICHUs] CKOPOCTH W YCKOPEHHs Mpolecca, 3aJaHHOro (Gopmynol wiu
rpadukom;



CBOOOJHO ~ OMEpHUpPOBATh MOHATUSIMHU: TEPBOOOpa3Hasi, ONpeneIEHHBIM
WHTErpajl, HAXOAWTh IEpPBOOOpA3HbIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

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

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUHM HA NPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
n/n NPOrpamMMbl Bcero Koutpobire o0pa3oBaTe/bHbIE Pecypchl
padoThI
MHOK€eCTBO IEHCTBUTENBHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas QyHKINS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0¥ CTEIICHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHs
6 TpuroHomeTpuuecke BoIpaXeHus 1 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCUH 10 1
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10




11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM dyeKkTpoHHbIe (LM POBbLIE)
n/n MPOrpaMMbl Bcero Kontpoaivie o0pa3oBaTebHbIe PeCypChl
padoThI
1 I/ICCJIGI[OBaHI:Ie (GYHKIMH C TOMOIIBIO 17 1
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 10 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 8 1
Tpuronomerpuieckrue HepaBeHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHBIC U 16 1
norapuMUYECKHe HEPABCHCTBA
5 KomrmiekcHbie uncia
6 HatypanbHble u 1eslie urncia 1
CucTeMBbI pallMOHATLHBIX, HPPAIIHOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 9 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 14 1
9 HOBTOPGHI/IG, 0000I11IeHNEe, CHCTEMATH3AINS 13 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

Koan4gecTBO 4acoB

Bcero

MHOK€eCTBO, OIEpaLIMU HAJl MHOKECTBAMH M UX CBOMCTBA

Juarpammsbl Diinepa-Benna

HpI/IMeHeHI/Ie TCOPCTUKO-MHOKCCTBCHHOTI'O aIlrapara JJis pCuICHUA 3a1a4q

PanmonansHbIe yncaa. OOBIKHOBEHHBIE U JCCATUYHBIC I[pO6I/I, IIPOUCHTHI, OeCKOHEUHbIE

4 1
nepuondYeckue Apoou

5) [Ipumenenue apodeii 1 NPOLEHTOB Ul PEIIEHUs IPUKIAIHBIX 3a7a4 1

6 JlelicTBUTENBHBIE YKClIa. PanioHanbHble M HPpAaLMOHAJIBHBIE YU CIIa 1

7 Apudmernaeckue oneparyu ¢ AeHCTBUTEIbHBIMHA YHCIaAMU 1

8 Monaynb IEMCTBUTENBHOTO YUCIIA U €r0 CBOMCTBA 1

9 [TpubnuxEHHBIE BEIUUCIICHUS, TPABUIIA OKPYTIICHUS, IPUKUIKA U OLIEHKA pe3ysibTaTa 1
BBIYMCIICHU I

10 OcHOBHBIE METO/bI PELIEHUS LEJIBIX U APOOHO-PAlMOHAIIBHBIX YPaBHEHUH U HEPABEHCTB 1

11 MHorouness! OT OJHOM IEpEMEHHOM. JleJIeHrne MHOrO4YI€Ha Ha MHOTOYJIEH ¢ ocTaTKoM. Teopema 1
bezy

12 MHorounens! ¢ nensiMu kodpdunrentamu. Teopema Buera

13 Pemrenne cucreM TUHEHHBIX YpaBHEHUN

14 Marpuna cucTeMbl IMHEWHBIX YpaBHEHNH. ONpeaennTens MaTpULbl 2X2, €ro TeOMETPUYECKAN 1
CMBICJI U CBOMCTBA; BBIYUCIICHUE €TI0 3HAUYCHUS

15 Onpenenurtens MaTPUIBI 2X2, €r0 TEOMETPUUECKHUI CMBICI H CBOMCTBA; BEIYUCIIEHUE €TI0 1
3HA4YEHUS

16 [IpuMeHeHue onpenenuTens A PELICHUs] CUCTEMBI IMHEWHBIX YPaBHEHUN

17 Pemenue npukinaaHbix 3a7a4 ¢ MOMOIIBIO CUCTEMbI JIMHEHHBIX YPABHEHUN




Konrponsnas padora: "PanmonanbHble ypaBHEeHHS U HepaBeHCTBA. CHCTEMBbI TMHEHHBIX

18 o 1
ypaBHEHHH

19 Oynkius, cnocoOsl 3ananus Gpyaknun. Bzanmuo obpatasie pynkuuu. Komnosunus ¢GyHkmi

20 I'paduk pynkuu. InemeHTapHbIe Tpeodpa3zoBanus rpaduKoB GyHKITUN

21 O6nactp ornpeeneHuss © MHOXKeCTBO 3HaueHnH pynkun. Hymu ¢pynkmum. [IpomexyTku 3HaK 1
MOCTOSTHCTBA

99 Yérnbie u Heu€THble QyHKmU. [lepuoanueckue pyHkuu. [IpoMexyTKu MOHOTOHHOCTH 1
byHKIIUN

23 MaxkcumyMbl 1 MUHUMYMBI (hyHKIMHA. Hanbomnbiiee 1 HanMeHbIIee 3HaueHue pyHKII Ha 1
IIPOMEKYTKE

24 Jlunelinas, KBaJpaTU4IHas U IPOOHO-TIMHEHHAs GYHKIIUN 1

25 DneMeHTapHOe UCCIIEIOBaHUE U MTOCTPOCHUE TPAdUKOB ITHX (HYHKIUN 1

26 Crenensb ¢ nensiM nmokaszareneM. bunom Herorona 1

27 CrenenHas GyHKLUS C HATYpaJIbHBIM M LENbIM Moka3aTeneM. E€ cBoiicTBa u rpadux 1

28 KonrtponsHas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpaduk” 1

29 Apudmernueckuii KOpeHb HaTYpaJIbHOM CTENIEHH U €T0 CBOMCTBA 1

30 [TpeoOpa3oBaHus YNCIOBBIX BBIPAKCHHUN, COACPIKAIINX CTENICHH U KOPHH 1

31 ITpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEICHU U KOPHH 1

32 Wppanmonansubie ypaBHeHUs1. OCHOBHBIE METOJIBI PEIICHUS HPPALMOHATIBHBIX YPaBHEHUIH 1

33 HppanmonansHble ypaBHeHUsI. OCHOBHbBIE METO/Ibl PEIICHUS] UPPAllMOHATIBHBIX YPaBHEHUN 1

34 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH HPPAIIMOHATEHBIX YPaBHEHHH 1

35 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH HPPAIIMOHATEHBIX YPaBHEHHH 1

36 CaoiicTBa u rpaduk KOpHA N-0if cTeneHn Kak (yHKIIMKA OOpaTHON CTENEHH C HaTypalbHbIM 1
nokasaresem

37 KonTponbnas pabora: "CsoiicTBa u rpaduk KopHs N-oii creneHu. MppaunoHaibHble ypaBHEHUS"

38 CreneHs ¢ palmOHATLHBIM MTOKA3aTeIeM U e€ CBOMCTBA




39

CreneHsb ¢ palMOHAJIbHBIM [T0OKA3aTENEM U €€ CBOWMCTBA

1
40 [TokazaTenpHas GyHKIMS, €€ CBOMCTBA U rpaduk 1
41 Hcnonp3oBanue rpaduka GyHKIMK IS pELISHUs] ypaBHEHUH 1
42 [Toka3zarenbHble ypaBHEeHUS. OCHOBHBIE METOBI PEIICHUS MTOKA3aTEIbHBIX YPAaBHEHUH 1
43 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE METObI PEIIEHUS 0KA3aTEIbHBIX YPAaBHEHUI 1
44 Konrtponsnas padora: "[lokazatensHas Gpynkius. [TokazaTenbHble ypaBHEeHUS" 1
45 Jlorapudm uucna. CpoiicTBa orapudpma 1
46 Jlorapudm gucia. CporicTa iorapupma 1
47 JlecsiTuuHBIE U HATYpaJIbHBIE TOTapUPMbI 1
48 [IpeoOpazoBaHue BEIpaXEHUH, COACPIKAMUX JTOTAPHPMBI 1
49 [IpeobOpaszoBanue BhIpaXKEHUMN, COIEPKAIINX JTOTapUPMBbI 1
50 Jlorapudpmuueckas GyHKIus, €€ CBOWCTBA U TpauK 1
51 Hcnonb3oBanue rpaduka GyHKIMU IS peIIeHUs] ypaBHEHU N 1
52 Hcnonb3oBanue rpaduka QyHKUINN AJI pELIEHUs] ypaBHEHUI 1
53 Jlorapupmuueckue ypaBHeHUsl. OCHOBHBIE METO/IbI PEIIEHUS JIOTapu(PMUUECKUX YpaBHEHHH 1
94 Jlorapudmuueckue ypaBHeHHs. OCHOBHbBIE METO/BI PELICHUS JIOTAPU(PMUUECKUX YpaBHEHUIN 1
55 PaBHOCHUIIbHBIE TEpEXObl B PELICHUH JIOTapU(PMUUECKUX ypaBHEHUI 1
56 PaBHOCHIIbHBIE NTEPEXO/Ibl B PEIIEHUH JOrapu(pMUUECKUX YpaBHEHHH 1
o7 KonTponbnas padora: "Jlorapudpmuueckas ¢pynkuus. Jlorapupmudeckue ypaBHeHUs" 1
58 Cunyc, KOCHHYC, TAHT'€HC M KOTaHI€HC YHCIIOBOTO apryMeHTa 1
59 ApKCHHYC, apKKOCHHYC ¥ apKTaHI'€HC YHACIOBOTO apryMEHTa 1
50 Tpuronomerpuueckas OKpy>KHOCTb, OIPEACICHUE TPUTOHOMETPUIECKUX (PYHKIUI YHUCIOBOTO 1

aprymMeHra
61 Tpuronomerpuveckast OKpy>KHOCTB, OIIPEACTICHHE TPUTOHOMETPUIECKUX (PYHKITUI YUCITIOBOTO 1
aprymMeHTa

62 OcHOBHBIE TPUTOHOMETpPUYECKHUE (POPMYIIBI 1




63 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
64 [IpeobOpazoBaHye TPUTOHOMETPUICCKUX BBIPAKCHUM 1
65 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKESHUI 1
66 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKESHUI 1
67 Pemenue TpuroHOMeTpUYECKUX YpaBHEHUM 1
68 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1
69 Pemenue TpUroHoMeTpUUECKUX ypaBHEHUIN 1
70 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
71 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUN 1
72 KonTponbhast padota: "TpuroHoMeTpuyeckre BbIpaKeHHUsI U TPUTOHOMETPUUYECKUE ypaBHEHUS " 1
73 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHUs OCIEI0BAaTEIbHOCTEH. MeTo] MaTeMaTu4ecKoi 1
UHAYKIUH
74 MOHOTOHHBIE U OTpaHUYEHHBIE [TOCNIe0BaTENbHOCTHU. McTopHs aHann3a 6ECKOHEYHO MaJlbIX 1
75 Apudmernueckas nporpeccus 1
76 I'eomeTprueckas nporpeccus 1
77 beckoHeuyHO yObIBaromiasi reoMeTpruuecKast Iporpeccus 1
78 CymMa 6eckoHeuHO yOBIBAIOLIEH reOMETPUUECKO porpeccun 1
79 JIMHEWHBIN U SKCITOHEHIMANBHBIN pocT. Uucio e. ®opmyiia CI0KHBIX IPOLIEHTOB 1
80 Vcnonb30BaHue NpOrpeccuu Ui pelieHns pealbHbIX 331a4 MPUKIaJHOIO XapaKkTepa 1
81 Kontponbras padota: "[locinenoBarensHOCTH U Iporpeccun’” 1
82 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA 1
83 Touka pa3peiBa. ACUMITOTH rpaduKOB HyHKIIHN 1
84 CaoiicTBa (DyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
85 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX HAa OTPE3KE 1
86 MeTtoa MHTEpBaJIOB ISl PEIICHNS HEPABEHCTB 1
87 Metoa HHTEPBAJIOB TSl pEIICHUS HEPABEHCTB 1




88 [TpumMeHeHre CBOWCTB HETIPEPBHIBHBIX (DYHKLUH IS pEIICHHS 3324 1
89 [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITUI JIJIs1 PEIICHHs 3aa9 1
90 [epBast u BTOpas Npou3BOIHBIC PYHKIIUU 1
91 Ornpezenienue, reOMETPUUYECKUM CMBICI IPOU3BOIHON 1
92 Omnpenenenne, GU3NISCKUA CMBICI MPOU3BOTHON 1
93 VYpaBHeHHE KacaTenbHOU K TpapuKy GyHKIUN 1
94 VYpaBHeHHe kacaTenbHOU K rpaduky QyHKIUU 1
95 [Tpon3BoHBIC HIIEMEHTAPHBIX (QYHKINI 1
96 [IpousBoHAs CyMMBI, IPOU3BEACHHUSI, YACTHOTO M KOMITIO3ULIUU (YHKITUIT 1
97 [Tpon3BoIHAS CYMMBI, TPOU3BEACHHUSI, YACTHOTO ¥ KOMITO3UIIUN ()yHKITHI 1
98 Kontponbnas padota: "[IponsBoanas” 1
99 [ToBTOpeHME, 0000IIeHNE, ccTeMaTH3alus 3HaHui: ""Y paBHeHus" 1
100 [ToBTOpeHnue, 060061meHne, cucTeMaTu3anus 3HaHui: "Oyakiun" 1
101 Hrorosast konTpobHAs paboTa 1
102 [ToBTOpEeHme, 06001IeHNE, CCTeMaTH3allusl 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Koan4gecTBO 4acoB

Ne n/m Tema ypoka
Bcero
1 [IpuMeHeHne MPOM3BOTHOM K UCCIICTOBAHMIO (DYHKIIMI HA MOHOTOHHOCTD U DKCTPEMYMBI 1
2 [IpuMeHeHne MPOM3BOTHOM K UCCIIETOBaHMIO (DYHKIIMA HA MOHOTOHHOCTD U DKCTPEMYMBI 1
3 [TpuMeHeHne TPOU3BOTHON K HCCIICIOBAHUIO (DYHKIIUI HA MOHOTOHHOCTD M SKCTPEMYMBI 1
4 [IpumeHneHne MpoU3BOIHON K HCCIeI0BAaHUIO (DYHKIIUI HA MOHOTOHHOCTD M 9KCTPEMYMBI 1
5 [TpuMeHeHne TPOU3BOTHON K HCCIICIOBAHUIO (DYHKIIUI HA MOHOTOHHOCTD M SKCTPEMYMBI 1
6 [IpumeHneHne MPoOU3BOIHON K HCCIIeI0BAaHUIO (DYHKIIUIT HA MOHOTOHHOCTD M 9KCTPEMYMBI 1
7 Haxoxaenne HanOobIIIero 1 HAMMEHBIIIETO 3HAYCHHS HETIPEPBIBHOW (DYHKIIMK HA OTPE3Ke 1
8 Haxoxpaenne HanbombI1Iero 1 HaMMEHbILIEr0 3HAYCHHs HETIPEPHIBHOM (DYHKIIMK HA OTpe3Ke 1
9 Haxoxaenne HaubobI1Iero 1 HaMMEHbILIEr0 3HAYeHHsI HETIPEPhIBHOM (DYHKIIMU Ha OTpe3Ke 1
10 Haxoxaenne HanuOombIIero 1 HAMMEHbIIIETO 3HAYCHHS HETIPEPHIBHOW (PYHKIIUK HA OTpe3Ke 1
11 Haxosxnenne HanOobIero 1 HAMMEHBIIIETO 3HAYEHUST HETIPEPHIBHON (DYHKITUM Ha OTpPE3Ke 1
12 Haxoxaenne HaubombIIero 1 HaMMEHbIIIEr0 3HAYCHHsI HETIPEPHIBHOW (DYHKIIMK Ha OTpe3Ke 1
13 [IpuMeHeHne MPON3BOTHOM /171l HAXOXKIEHUS HAWTYUIIIEro PEeIIeHUs B IPUKIIAIHBIX 3a7a9ax 1
14 [TpumeHeHne MPOU3BOTHOMN /IS HAXOXKACHUS HAWTYUILIEro PEeIIeHUs B MPUKIIAHBIX 3a1a4ax 1
15 [IpuMeHeHne MPOU3BOTHOM JIJIst OTIPEIETICHUSI CKOPOCTHU U YCKOPEHHS TIpoliecca, 3aIaHHOTO 1
dbopmynoit unu rpadhukoM
16 [IpuMeHeHne MPON3BOTHOM JIJIsl OTIPEIETICHUSI CKOPOCTH U YCKOPEHHS TIPpoliecca, 3aIaHHOTO 1
dhopmymnoit uiu rpagukom
17 Kommosurus ¢hyHkImit 1
18 Kommnozumus ¢pyHkmmi 1
19 Kommosurus ¢hyHkImit 1
20 ['eomerprueckne 0Opa3sl ypaBHEHUM Ha KOOPAMHATHON TJTIOCKOCTH 1




21 I'eomerpuueckue 0Opa3bl ypaBHEHHI Ha KOOPAMHATHON TIOCKOCTH 1
22 Kontponbnas padota: "Uccnenopanue GyHKIHA ¢ TOMOIIBIO TPOU3BOIHON" 1
23 [TepBooOpasHasi, OCHOBHOE CBOWCTBO IMEPBOOOPA3ZHBIX 1
24 [TepBooOpazubie reMeHTapHbIX QyHKIMNA. [IpaBuiia HaxoXIeHNsT IEpPBOOOPA3HBIX 1
25 ITepBooOpasubie aneMeHTapHbIX GyHKIUN. [IpaBria HaX0XKAECHUS IEPBOOOPA3HBIX 1
26 Wurerpan. ['eomeTpruyeckuii cMbIC HHTErpajia 1
27 Brruncnenue onpenenénnoro uaterpana no popmyne Herotona-JleiiOnuna 1
28 Breruncnenue onpenenéaroro naterpaia mno Gopmysne Herotona-Jleiibunuma 1
29 [Ipumenenue nHTErpana g HaX0XKACHU IJIoMIaIel TUIOCKUX GUTyp 1
30 [TpumeHeHne UHTETpaNa Al HAXOXKACHUS 00bEMOB TEOMETPUIECKUX TEI 1
31 [Ipumeps! pemenuii AuddepeHnnaIbHbIX YpaBHEHHH 1
32 [Tpumeps! pemeHnit qudpepeHraIbHbIX ypaBHEHUN 1
33 MaremaTHueckoe MOJICIMPOBAaHUE PEATIbHBIX MTPOLIECCOB ¢ TOMOIIBIO AU depeHInanbHbIX 1
ypaBHEHUH
34 KontponsHas pabora: "[lepBooOpa3zHas u unrerpan" 1
35 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U IpapuKu 1
36 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 1
37 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U IpapuKu 1
38 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 1
39 Tpuronomerpuveckne GyHKIINHU, UX CBOMCTBA U rpaduku 1
40 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUI ¢ TOMOIIBIO TPUTOHOMETPUUECKOI OKPYKHOCTH 1
41 OT60p KOpHEHN TPUTOHOMETPUUECKHUX YPAaBHEHHH C MOMOIIBIO0 TPUTOHOMETPUYECKON OKPYKHOCTH 1
42 OT100p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH ¢ TOMOIIBIO TPUTOHOMETPUUECKOH OKPYKHOCTH 1
43 OT160p KOpHEHN TPUTOHOMETPUUECKHUX YPAaBHEHH C MOMOIIBIO0 TPUTOHOMETPUYECKON OKPYKHOCTH 1
44 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1
45 Pemenue TpuroHoMeTpUYECKUX HEPABEHCTB 1




46

Pemenne TpuroHOMETpUYECKUX HEPABEHCTB

47 Perienue TpUroHOMETpUUECKUX HEPABEHCTB
48 Konrponsnas padora: "['paduku Tpuronomerpuueckux GyHkuuid. TpuroHomerpuueckue 1
HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHUS TOKA3aTeIbHBIX HEPABEHCTB 1
50 OCHOBHbBIE METO/bI PELLIEHUS T0KA3aTEeIbHBIX HEPABEHCTB 1
ol OcCHOBHBIE METO/IbI PELLIEHUS [T0KA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHbBIE METO/Ibl PELLIeHUs T0Ka3aTeIbHBIX HEPABEHCTB 1
53 OcCHOBHBIE METO/bI PELLIEHUS JIOrapu(PMUIECKUX HEPABEHCTB 1
54 OcHOBHBIE METOBI PELICHUS JOrapu(PMUIECKUX HEPABCHCTB 1
95 OcCHOBHBIE METO/bI PELLIEHUS JIOrapu(PMUIECKUX HEPABEHCTB 1
56 OcHOBHBIE METOBI PELICHUS JOrapu(PMUIECKUX HEPABCHCTB 1
o7 OcCHOBHBIE METOIbI PEILIEHUS UPPAIIIOHATILHBIX HEPABEHCTB 1
58 OCHOBHbBIE METO/IbI PELLICHUS UPPALIIOHAILHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI PELLICHUS UPPALIIOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METOJIBI PEIICHHS HPPAIIIOHAILHBIX HEPABEHCTB 1
61 I'paduueckue MeTO bl peLIeHNs UPPALlMOHATIBHBIX YPaBHEHUN 1
62 I'paduueckue METOIBI PEICHNUS UPPAIMOHATFHBIX YPaBHEHHN 1
63 I'paduueckue MeTo bl pelieHHs oKa3aTeIbHbIX YpaBHEHUN 1
64 I'padmueckue MeToabl peneHus HoKa3aTelIbHbIX HEPABEHCTB 1
65 I'paduueckue MeTOIbl pelIeHNs JOrapuPMUUECKIX YPaBHEHU I 1
66 I'paduueckue MeTOIBI PEIICHUS JTOTAPHPMHUECKIX HEPABESHCTB 1
67 I'paduueckue MeTo bl pelIeHNs JOrapuPpMUUECKIX HEPABEHCTB 1
68 I'padrueckue MeToabl pereHus oKa3aTeNbHbIX U JIOTapu(MUYECKUX YpaBHEHUN 1
69 I'paduueckue MeTObI peLIeHNs TOKa3aTeIbHbBIX U JOrapu(pMUUECKUX YPaBHEHUN 1
70 I'paduaeckue MeTompl pelIeHns MOKa3aTeIbHbBIX U JOTapu(hMUUECKIX HEPABEHCTB 1




71 I'paduueckue MeTObI PELICHNS TOKA3aTeIbHBIX U JIOTapU(MUIECKUX HEPABEHCTB

72 Kontponbnas padota: "UppanmonaibHble, TOKa3aTeabHbIE U JIoTapupMudeckue HepaBeHcTBa"

73 KommiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpHUYECKasi (OPMBI 3aIMCH KOMITJIEKCHOTO 1
qucia

72 KommiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETPHYECKask OPMBI 3aIHCH KOMILJIEKCHOTO 1
qrcia

75 Apudmerndeckue ornepanuy ¢ KOMIIEKCHBIMUA YUCIIAMH 1

n(pMETHYECKHIE OTePAIlNU C KOMIUIEKCHBIMU YHCIIaMHU

76 A 1

77 N3o0pakeHne KOMIUICKCHBIX YHCET Ha KOOPIUHATHOM IIOCKOCTH 1

78 N300paskeHre KOMIUIEKCHBIX YMCENl Ha KOOPAWHATHOH MJIOCKOCTH 1

79 ®opmyna Myaspa. Kopau N-0if creneHy u3 KOMILIEKCHOTO YUCIIa 1

80 dopmyna Myaspa. Kopau N-0if cTeneHN U3 KOMITIEKCHOTO YHCIa 1

MMEHEHNE KOMITJICKCHBIX YHCEI ISl PeHICHUsT (PU3UIECKUX U TEOMETPHUYECKHX 3a1ad

81 IT 1

82 KonrtponsHas pabdora: "KommiekcHbie uncna" 1

83 HatypanbHble u 1eble urncia 1

84 HatypanbHble u nensle uncia 1

85 [IpuMeHeHne NPU3HAKOB ACIUMOCTH LEbIX YHCEIT 1

86 [TpuMeHeHne NPU3HAKOB IETMMOCTH LIEIIbIX YUCEN 1

87 [Ipumenenue nmpusHakoB aeaumocty nenbix yucen: HO u HOK 1

88 IIpumenenne npusHakoB aeaumocty nensix yucen: HOJl u HOK 1

89 [TpuMeHeHne TPU3HAKOB IETMMOCTH TIEITBIX YUCEI: OCTATKH MO MOJTYJTIO 1

90 [TpuMeHeHHne TPU3HAKOB JIETUMOCTH IIEIBIX YUCEI: OCTATKH MO0 MOJTYJIIO 1

01 [TpumMeHeHrne TPU3HAKOB JICTMMOCTH IENBIX YMCEIl: alTOpUT™M EBKIMIa I penieHns 3a1ad B 1
LEJIBIX YHCIIaX

92 KonTtponsHast padora: "Teopwust nenbix yncen”

93 Cucrtema 1 COBOKYITHOCTh YpaBHEHHI. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS




94 Cucrtema 1 COBOKYITHOCTh YpaBHEHHH. PaBHOCHUIIBHBIE CUCTEMBI U CHCTEMBI-CIICACTBUS 1
95 OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U COBOKYITHOCTEH pallMOHAJIBHBIX YpaBHEHUN 1
96 OCHOBHBIE METO/IbI PELICHHS CUCTEM U COBOKYITHOCTEH MPpAIOHAIBHBIX YPaBHEHHH 1
97 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U COBOKYITHOCTEH IMOKa3aTEIbHBIX YpaBHEHHIH 1
98 OCHOBHBIE METO/bl PELLICHHS CUCTEM U COBOKYITHOCTEH MMOKa3aTeNbHbIX YPaBHEHUN 1
99 OcCHOBHBIE METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH JIOrapu(MHUUECKUX ypaBHEHUN 1
100 OcHOBHBIE METOBI PELICHUSI CUCTEM U COBOKYITHOCTEH JIOrapu(MUYECKUX YpaBHEHHIA 1
101 [IpuMeHeHHe CHCTEM K PeIIeHUI0 MaTeMaTHYECKUX 3aad M 33]a4 U3 pa3IMUHbIX 00JacTel HAyKu 1
Y peaIbHOM KU3HH, UHTEPIPETALNS TOTYIEHHBIX PE3yIbTaTOB
102 [IpumMeHeHMe cUCTeM K PelIeHUI0 MaTeMaTUYeCKUX 3ajlay U 3aJa4 U3 pa3IMuHbIX 00jacTel HayKu 1
U peaJIbHOM KHU3HU, UHTEPIPETALUS OTYYEHHBIX PE3yIbTaTOB
103 [TpumMeHeHne HEpaBEHCTB K PEIICHUIO MATEMAaTHIYECKUX 3314 U 33/1a4 U3 Pa3JInYHBIX 00JIacTei 1
HAyK{ U peasibHOW KU3HU, UHTEPIPETALUs OITYYE€HHBIX PE3yIbTaTOB
104 Kontponbnas padota: "Cuctemsl paliioOHAIBHBIX, UPPALMOHATBHBIX MTOKA3aTEIIbHBIX U 1
Jorapu(MUUecKux ypaBHEeHUI"
105 PanmonanbHble ypaBHEHHUs ¢ TapaMeTpaMu 1
106 ParmonanbHbIe HEpaBEHCTBA C TapaMeTpaMu 1
107 PannonaneHble cucTEMBI ¢ MapaMeTpaMu 1
108 WppatmonansHble ypaBHEHUS, HEPABEHCTBA C TapaMeTpaMu 1
109 HpparmonaibHble CHCTEMBI ¢ TapaMeTPaMHU 1
110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C IMapaMeTpaMu 1
111 [TokazaTenbHbIE CHCTEMBI C TAPAMETPAMHU 1
112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C MMapaMeTpaMu 1
113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu 1
114 Tpuronomerpuyeckue ypaBHEHMs ¢ TapaMeTpamMu 1
115 TpuronomeTpuueckre HEPaBEHCTBA C TTApaMETPAMHU 1




116 TpuroHomeTpuuecKkre CUCTEMBI ¢ TapaMeTPaMu 1
117 [TocTpoeHue u nccaea0BaHUE MATEMATHIECKUX MOJIeTIEH PeaIbHBIX CUTYAllUi ¢ IIOMOIIIBIO 1
YPaBHEHUH € ITapaMeTpamMu
118 [TocTpoeHue u nccaea0BaHUE MATEMAaTHIECKUX MOJICTICH pealIbHBIX CUTYAIlUH C TTOMOIIBIO 1
CHUCTEM ypaBHEHHH C mapaMeTpamMu
119 [TocTpoenue u uccieJ0OBaHNE MATEMATHYECKUX MOJIENICH PeaTbHBIX CUTYAIHi C TOMOIIBIO 1
CUCTEM YpaBHECHHUU C TIapaMeTpaMu
120 KonTponbnas pabora: "3amgauu ¢ napamerpamu" 1
121 [ToBTOpeHME, 0000IIeHNE, cHcTeMaTH3alus 3HaHui: ""Y paBHeHus" 1
122 [ToBTOpeHnue, 060061IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1
123 [ToBTOpenue, 06061meHne, cucTemaTi3anus 3Hanui: "YpaBHenus. Cuctemsl ypaBHeHUI" 1
124 [ToBTOpeHMEe, 006001meHNe, cucTeMaTH3anus 3Hanni: "HepaBencTra" 1
125 [ToBTOpeHMEe, 0000IIEHNE, cCUCTeMaTH3anKs 3HaHuii: "HepaBeHncraa" 1
126 [ToBTOpeHme, 00600mEeHNe, cucTeMaTu3anus 3Hannii: "HepaBencTra" 1
127 [ToBTOpenue, 0606meHne, cuctemaTu3anus 3Hanuii: "[IponsBoanas u e€ npumeHeHue" 1
128 [ToBTOpenue, 0600IIeHNE, cucTeMaTH3anus 3Hanui: "I[Ipou3BoaHas u e€ npuMmeHeHune" 1
129 [ToBTOpenue, 0606menue, cucremaTu3anus 3Hanuii: "[IponsBoanas u e€ npumeHeHue" 1
130 [ToBTOpenue, o6o0IeHNE, cUcTeMaTH3aIws 3HaHui: "MHTerpan u ero npuMeHeHue" 1
131 [ToBTOpenue, 06061meHne, cucreMaTu3anus 3HaHui: "Oyakiun" 1
132 [ToBTOpenue, 0600IeHNE, cUCTeMaTH3aIMs 3HaHUH: "OyHKIIN" 1
133 [ToBTOpeHnue, 06001meHne, cucreMaTu3anus 3HaHui: "OyHkiun" 1
134 WroroBas koHTpoJsibHas paboTa 1
135 HToroBasi KOHTpOJIbHASA paboTa 1
136 [ToBTOpeHMEe, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




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

* MaTemaruka. Anrebpa v Hadajia MaTeMaTU4eckoro aHanusa, 10 kimacc/
Mep3snsak A.I'., Homuposckuii [I.A., [Tonaxos B.M.; nox penakuuei
[Tononbckoro B.E., O01iecTBo ¢ orpaHuYe€HHON OTBETCTBEHHOCTHIO
N3narensckuii ieaTp « BEHTAHA-I'PA®y»; AkiimonepHoe o0IIeCTBO
«3narensctBO «lIpocBemienue»

* Maremaruka. Anredpa v Hayaia MaTeMaTHYeCKOro aHainusa, 11 kmacc/
Mep3znsak A.I'., Homupockuii [[.A., [Tonsakos B.M.; noa penakuuei
[Togonwsckoro B.E., O61iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
Mznarensckuit nentp « BEHTAHA-I'PA®y; AkiinoHepHoe 00111eCTBO

«3narensctBO «lIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI IUISA YYUTEJIA
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