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INOACHUTEJIbBHASA 3AIIMCKA

VYuebnblli Kypc «Anrebpa W Hadajga MAaTEMAaTHUYECKOTO aHAIHM3a» SIBIISETCS
OJIHMM W3 HambOojee 3HAYMMBIX B IMpOrpamMMe CPEIHEro OO0IIero oO0pa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3zy st
U3YYEHUS! BCEX €CTECTBEHHO-HAYyYHBIX KYpCOB, a C JPYroil CTOpPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBINIJICHUE O0YJArONIMXCsl HA YPOBHE, HEOOXOMMOM
JUIsL OCBOCHUS MH(GOPMATUKU, OOIIECTBO3HAHUSA, UICTOPUH, CIOBECHOCTH U JIPYTUX
JUCHMIUIMH. B paMkax paHHOro y4yeOHOro Kypca oOydaromuecs OBJaJI€BaIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HaykKu, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MaTEMaTHUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hauajdl MAaTeMaTUYECKOTO aHalu3a 3aKja/lbIBacT
OCHOBY Ul YCIICIIHOTO OBJAJEHUS 3aKOHAMH (U3UKH, XUMHH, OHOJIOTHH,
NOHUMAaHUsl OCHOBHBIX TEHJICHIIMMA pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX Ui JalbHEHIIero oopa3oBaHUs U B
MOBCEIHEBHOM XM3HHU. B TO ke BpeMs oBiajgeHuEe aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMU KOHCTPYKIHUSMHU aireOpbl M MaTeMaTH4YEeCKOro aHalu3a pa3BHUBACT
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKIUUA U PACCyXAaTh NEAYKTHUBHO, UCIOIb30BATh
00001IeHNe W KOHKPETU3allMio, abCTparupoBaHHE M aHAIOTHIO, (opMHpYET
KpEaTUBHOE U KPUTHUYECKOE MBIIIIICHUE.

B xome u3yuenusi yueOHOro kypca «Anredpa M Hayaisa MaTeMaTHUYECKOTO
aHanKu3a» OOy4YaronIMecsl MOJY4YaloT HOBBIA OMBIT PEIICHUs] MPUKIAJAHBIX 3a/ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MAaTeMAaTUYECKUX MOJENIeld peallbHbIX CUTYallUi,
UHTEPIPETAllud  TOJYYCHHBIX  PELICHHH, 3HAKOMSTCS C  [pUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TMpHUpOAE, HAaykKe M HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUUECKUMHU OTKPBITHSIMHA U UX aBTOPAMH.

VYyebHblli Kypc 00J1aJa€T 3HAYUTEIBHBIM BOCHHUTATENIbHBIM MOTEHI[UATIOM,
KOTOpPBIM peanu3yercsd Kak 4epe3 Y4YeOHbId Marepuan, CrnocOoOCTBYIOIINN
(GOpMHUPOBAHMIO HAYYHOTO MHPOBO33PEHHS, TaK W 4epe3 CHeHUPHUKY Yy4eOHOMH
NESITENIbHOCTH, TpeOyIoleld MPOJOJDKUTENIbHON  KOHIEHTPAallud  BHUMAaHMUS,
CaMOCTOSITEJIbBHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 IMOJTYYEHHBII pe3ybTar.

B ocHoBe MeToanku oOydeHus anreOpe U HayaiaM MaTeMaTUYeCKOro aHaIn3a
JICKUT ACSITEbHOCTHBIN MPUHIUI 00YUYESHHUS.

B ctpykType yuebHOro Kypca « Anredpa 1 Hayalia MaTeMaTHYECKOTO aHATT3a»
BBIIETICHBl  CIEAYIOLIUE COJAEp)KaTeIbHO-MeToanYeckue JuHun: «Yucna u
BbIYMCIICHUS», «DyHKIIMU U rpa@uku», «YpaBHEHHUS U HepaBeHCTBa», «Hauana
MaTeMaTU4YecKoro aHamuza», «MHoxecTBa M JiIoTHMKa». Bce OCHOBHbIE
COJIepKaTeIbHO-METOUUECKHE JHUHUM H3Y4aloTCsl Ha NPOTSKEHUH JBYX JIET



o0OydeHHst Ha YPOBHE CpeTHEro o0IIero 00pa30BaHus, ECTECTBEHHO JTOMOHSIS APYT
JpyTa ¥ TIOCTENEHHO HACHIIIAsCh HOBEIMHU TEMaMU M pasaenaMu. JlaHHbI yaeOHbIi
KypC SIBIISIETCS WHTETPATHBHBIM, TOCKOJBKY OOBEIMHSAET B cebe coaepKaHue
HECKOJbKMX MaTeMAaTHUYECKUX IUCIUIUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUIA aHAIIN3, TEOPUS MHOXKECTB, MaTeMaTndeckas joruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIIAJeBAIOT BCE OoJiee MUPOKUM MAaTEeMAaTUYECKUM
anmapaToM, y HUX TOCJIEIOBaTENbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTH MATEMAaTUYECKYI0 MOJIEIh pEaTbHOM CUTyallud, NPUMEHSTh 3HAHUA,
MOJIYYCHHBIC TIPU HU3YYCHUH Y4eOHOTO Kypca, JUIsl PEIIeHUsS CaMOCTOSITEIHHO
chopMyTUpPOBAaHHOM MaTEeMaTHYECKOW 3aavm, a 3aT€M WHTEPIPETHPOBATH CBOU
OTBET.

ConepkarenpHO-MeTOIMYEeCKas: JUHHS «UWcia W BBIYMCICHUS) 3aBepIIacT
dbopMHUpOBaHUE HABBIKOB MCIOJIb30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemHero o0miero
oOpa3oBaHusi 0co00O€ BHHMMaHUE  yjaenseTcs  (OPMUPOBAHHUIO  HABBIKOB
paIMOHATBbHBIX BBIYHUCICHUH, BKIIOYAIONIMX B Ce0S MCIOJIb30BaHUE Pa3TUYHBIX
dopM 3amucu 4Ymcia, YMEHHE JeNaTh NPUKHUIKY, BBIMOJIHITH MNPUOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYyYalOIIMMCS MHOXXECTBAa HATypajbHBIX, IIEJIbIX,
palMOHANBHBIX W JCHCTBUTEIBHBIX  YHCENT  JIOMOJHSIOTCS  MHOYXECTBOM
KOMITJIEKCHBIX YHCel. B KakIoM H3 3THX MHOXKECTB pPaccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My cIenu(uuecKkue 3amadyd U Olepaluu: JeJeHUE HaIeso,
OTIEpUPOBAHME OCTAaTKAMHU Ha MHOXKECTBE IIEJIbIX YHCEN, O0COObIe CBONCTBA
palMoOHAIBHBIX ¥ HUPPAIMOHATBHBIX YHCEN, apu(METHICCKUE OIEpaIiy, a TaKKe
W3BJICUCHNE KOPHS HATypallbHON CTEICHH Ha MHOXKECTBE KOMIUJICKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY PACHIUPEHUIO KpPyra HCIOJIb3YyeMbIX YHUCEN U
3HAKOMCTBY C BO3MOKHOCTSIMH UX MPUMEHEHHUsSI ISl PEIICHHS Pa3UYHBIX 3a7a4
dbopMupyeTCsT TIPEACTABICHUE O €AMHCTBE MAaTEMAaTUKH KaK HayKH M €€ pojiu B
MIOCTPOCHUN MOJIETIEH peaqbHOr0 MHUpa, HIUPOKO HCIOIB3YIOTCS O00O0OIICHHE U
KOHKpETH3aITHSI.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» PEATU3yeTCs Ha MPOTSIKEHUH BCETO
o0y4eHHsT Ha YpOBHE CpEIHEro oO0Iero oOpa3oBaHMs, MOCKOJIBKY B KaXKIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pELIEHHWE COOTBETCTBYIOUIMX 3a1ady. B
pesynbraTte oOydaromuecs OBIAEBAIOT PA3IUYHBIMH  METOJaMHU  PEIICHHUS
palMOHaNbHBIX, HUPPAIMOHANBHBIX, MOKA3aTeIbHBIX, JIOTAPUPMUYECKUX |
TPUTOHOMETPUUECKUX ypaBHCHHI, HEpPaBEHCTB W CHUCTEM, a TakXke 3ajad,
comepxamux mnapamerpbl. [lomydeHHBIE YMEHHS MIUPOKO HCIOJIB3YIOTCS TpHU
UCCIeNOBaHUH (DYHKIMI ¢ TTOMOIIBIO MPOW3BOAHOM, TP PEIICHUH MPUKIIATHBIX
3a/1a4 M 3a7a4 Ha HaXOXKJICHWE HAaWOOJIbIIUX W HANMCHBIINX 3HAUYCHUN (DYHKIIHH.



JanHas copepkarenbHas JIMHUS BKIIIOYAeT B ceOsl Takke (OPMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacuérel 10  (opmyinaMm, MpeoOpa3oBaHMs  PalMOHAIbHBIX,
UPPALMOHAJIBHBIX M TPUTOHOMETPUYECKHX BBIPAXKEHHUM, a TakKe BBIPAXKECHUH,
CoJlepKalMX CTerneHn u Jjorapudmel. brarogaps u3yudeHuio anreOpandeckoro
MaTepuasa IpOUCXOAUT AalbHEIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBILUIEHHUST 00ydaromuxcs, (GOpMUPYIOTCS HABBIKH JEAYKTUBHBIX PaCCYyXICHHM,
paboTel C CHMBOJBHBIMH (OpMaMu, TMPEACTABICHUS 3aKOHOMEPHOCTEH M
3aBHCHMOCTEH B BIJI€ PABEHCTB U HEPABEHCTB. Anredpa npeiaraeT 3pPpeKTuBHbIC
WHCTPYMEHTBl Il PELIEHUS NPAKTHYECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HaIJIAIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK S3bIKa HAYKH.

ConepxarenpHo-MeToAMYecKass JUHUS «DPyHKIUM U TpaduKW» TECHO
nepenaeTaeTcs ¢ APYTMMM JIMHUSAMU y4e€0HOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3a0AET MOCIEA0BATEIbHOCTh U3YyUYEHHs MaTepuaa. M3yueHne cTerneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIMIA, UX CBOWCTB
U rpaduKoB, UCHOIb30BaHUE (QYHKIUN Ui pPEIICHUs 3a/ad U3 APYTUX Y4eOHBIX
IPEIMETOB U PEAIBHOM JKU3HU TECHO CBA3AHO KaK C MaTEMATHUECKUM aHAJIM30M,
TaK U C pELICHHEM YypaBHEHHUN U HepaBeHCTB. lIpu 3TOM O0nbIIOE BHUMaHHE
ynensieTcs: GopMHpOBaHUIO YMEHHUS BbIpakaTh (POpMyJaMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENOBATh MOJIY4YEHHbIE (PYHKIHMH, CTPOUTH HUX
rpaduku. MaTtepuan 3Tol cojiepKaTeIbHON JIMHUHU HalleJIeH Ha pa3BUTHE YMEHUH U
HABBIKOB, MIO3BOJIAIOMIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEJIMUMHAMHU B PA3TUYHON
dbopme: aHaTUTHYECKOH, Tpadudeckoil u cmoBecHOi. Ero u3zydenue crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIIEHUS, CIIOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETH3al1UH, UCI0JIb30BAHUIO AaHAJIOTUH.

ConepxarenpHas auHMs «Hauana mareMaTMdyeckoro aHajinza» IO3BOJIET
CYLIECTBEHHO PAaCUIMPUTh KPYT KaKk MaTeMAaTUYECKUX, TaK U MPUKIAAHBIX 3a]ad,
JOCTYMHBIX OOYYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky CIOXHBIX (DYHKIMA, ONpPENeNaTb WX HAUOONbIIME W HAUMEHBIINE
3HAUEHUs, BBIYUCIATH Iuiomiaau (Uryp U oObEMBI TeJl, HAXOIUTh CKOPOCTH U
yCKOpeHusi IpoueccoB. JlaHHas conepkareibHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO>KHOCTH TIOCTPOEHHUSI MAaTE€MaTH4YECKHMX MOJENEH peallbHbIX CUTYalHi,
N03BOJISIET HAXOIUTh HAMIIyYIlIEE PELIEHUE B IPUKJIAIHBIX, B TOM YHCIIE COLUATIbHO-
HPKOHOMHYECKHMX, 33/Ja4ax. 3HAKOMCTBO C OCHOBaMM MaTE€MaTUYECKOIO aHaIu3a
CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOIO, (HOPMaATBbHO-JIOTUYECKOTO U KPEATUBHOIO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMI pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yuaronecs y3HatoT O BbIIAIOIIUXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKU Kak Hayku, U 00 HX
aBTOpAax.



CopeprkarenbHO-MeTOAMYECKas: TuHUS «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JIOTMKU. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTUKU
U TIpeiaraloT Han0oJiee YHUBEPCATbHBIN S3BIK, OOBEIUHSIONINN BCE pa3Jeibl
MaTeMaTUKU W €€ NPWIOKEHHM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxHO [aTh
BO3MOXHOCTh OOy4aroleMycss MOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MAaTeMaTUKHU U UCIOJIb30BaTh €r0 JJI BBIPAXKEHUS CBOUX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpPU3HATh
CBOMCTBEHHYIO €H CTpOroctb OOOCHOBAaHMW U CIIEJOBAaHUE OIPEACIEHHBIM
npaBWJiaM  TOCTPOEHMsI  JIOKA3aTeJIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTeMaTHYECKOW JIOTMKH CIHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIICHUS
00ydJaronmxcsi, 03BOJISIET UM CTPOUThH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUS.

B yueObHOoM Kkypce «Anrebpa u Hayajla MaTEMaTUYECKOrO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJIEIUPOBAHMS, KOTOPBIE IMPU3BaHbI
crnoco0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENEH peabHbIX
CUTyaIruii, HMCCIEIOBAaHUS ATHUX MOJEICH C TOMOINBI0 ammapara anreOpsl u
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpeTaluy IOJYyYEeHHBIX pe3yJbTaroB. Takue
3a/1aHMsl BIUIETEHBI B KQXKIBIN U3 Pa3/IeJIOB IPOrPaMMbl, TOCKOJIbKY BECh MaTEepHal
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs JJIA pelieHusl MpUKIaAHbIX 3anad. [lpu
pEIICHNH  pEabHBIX  MPAKTUYECKUX  3a7ad  OOydYarolIuecss  pa3BHBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJI30BAaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMy.
HearenbHOCTh O (OPMUPOBAHUIO HABBIKOB pEIICHUS MNPUKIATHBIX 3aad
OpraHU3yeTCs B MPOIIECCEe U3YUCHUS BCEX TEM YUeOHOro Kypca « Anredpa v Havasia
MaTeMaTUYECKOTO aHAIN3ay.

Ha wusyuyenme yueOHOro Kypca «Anrebpa uW Hayala MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPXAHUE OBYUYEHUA
10 KJIACC

Yucna v BBIYMCICHUA

Pannonanphpie uyncina. OOBIKHOBEHHBIE U JECATHYHBIE JPOOH, MPOIIEHTHI,
OeckoHeuHble mepuoguueckue apodu. [Ipumenenue npoGeil M MPOLEHTOB A
pELICHUS MPUKJIAIHBIX 3a7a4 U3 PAa3JIMYHbIX OTPACIIEN 3HAHUN U PEATbHON KU3HU.

JelictBuTenpHble 4nciia. PalMoOHalbHBIE W UPpALMOHANBHBIE YHCIIA.
Apudmernueckue omnepalud ¢ JCUCTBUTENbHBIMU  4MclIaMu.  Mojayib
JEHCTBUTENLHOTO YKcia U ero cBoicTBa. [IpnOnmkEHHbIEC BBIUMCIICHUS, MIpaBUIIa
OKPYIJIEHUSI, IPUKUAKA U OLIEHKA PE3YJIbTATa BHIYACICHUN.

Crenenp ¢ uensiM nokaszareneM. bunom Herortona. Hcnosib3oBaHue
NOAXOASIIIEH (OPMBI 3aMKUCH ACUCTBUTENBHBIX YUCEN JIs1 PEIICHUS TPAKTUYECKUX
3a/7a4 U MPEJICTABICHUS JAHHbIX.

ApudmeTnuecknii KOpeHb HaTypajJbHOW CTEMIEHH U €r0 CBOMCTBA.

CreneHb C palMOHAIBHBIM [OKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JEWCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa norapudma. JlecaTuuHble W HaTypaibHbIC
aorapu@mel.

CHHyC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCUHYC M APKTAaHI'€HC YUCJIOBOTO apryMEHTAa.

YpaBHeHUs U HEPABEHCTBA

ToxmecTBa U TOXIECTBEHHbIE TMpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHMs. PaBHOCUIIBHBIE ypaBHEHUS U ypaBHEHHMs-ClencTBUsA. HepaBeHCTBO,
pelIeHrne HEpaBeHC CTBA.

OCHOBHBIE METOIbI PEIICHUS LIEJIBIX U APOOHO-PALIMOHANIBHBIX YPAaBHEHUN U
HEpPAaBEHCTB. MHOIOWIeHbl OT OJHOM IIEpEMEHHOM. /[lelieHne MHOrodieHa Ha
MHOTOYJIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs! ¢ 1iesibiMu Ko3QpuimeHTaMu.
Teopema Buera.

[Tpeobpa3oBanus YHCIOBBIX BRIPAKEHUM, COJIEPKAIINX CTEIIEHH U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METOBI peleHus
UppalMOHAIbHBIX YPaBHEHUI.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOABI PEIICHHS MOKAa3aTEIbHBIX

YPaBHEHUM.

[IpeoOpa3oBaHue BBIPAKEHHI, COEPKAIIUX JTOTAPUPMBIL.

Jlorapudmmueckue ypaBHEHHH. OcHoBHBIE METO/IBI pereHus
Jorapu(pMHUECKUX YpaBHEHHH.

OcHOBHBIC TPUTOHOMETPHUECKHUE bopMyIIHL. [IpeobpazoBanme

TPUTOHOMETPUYECKUX BBIpAKEHUN. Pelienne TpuroHoMeTpuyeCcKux ypaBHEHU M.



Pemrienne cucrem nMHENMHBIX ypaBHEHUW. Marpuia CHUCTEMBbl JIMHEHMHBIX
ypaBHeHM. OnpeaenuTens MaTPUIbI 2X2, €ro FTEOMETPUUECKHU CMBICI U CBOMCTBA,
BBIYMCJIEHUE €Tr0 3HAYEHUS, MPUMEHEHUE OINPEACTUTENS I PELICHUS] CUCTEMBI
JVMHEMHBIX ypaBHEHWW. PelleHue NpUKIaAHBIX 33Ja4 C IOMOIIBI CHCTEMBI
JIMHENHBIX ypaBHEeHHU. MccnemoBanmue moCcTpOEHHOM MOJIENH € TMTOMOIIBI0 MATPUIL
Y ONIPENCIIUTEIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pealbHOM CHUTyallMH C MOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHe ypaBHEHMH M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00J1aCTeil HAYKHU U pealbHOMN KU3HU.

DyHKIUHN U TPAPUKH

OyHKuMs, crnocoOsl 3amaHus ¢GyHKIUU. B3aumHO oOpaTHbIE (QYHKIIHH.
Komnosunus ¢ynkuuit. 'paduk dyHkmu. DiemMeHTapHbIE MNpeoOpa3oBaHUs
rpadukoB QPyHKIIHIA.

OobnacTh ompenenaeHus U MHOXECTBO 3HaueHUil pynkuuu. Hymn Qyskumu.
[TpomexyTku 3HaKONoCcTOosTHCTBA. YETHBIC M HEUE€THBIE QyHKIMU. [lepruoanueckue
bynkuuu. IIpoMexyTkn MOHOTOHHOCTH (PYHKIUU. MakCUMyMbl U MHUHHMYMBbI
¢dbynkuuu. Hanboubiiiee 1 HauMeHblee 3HauyeHus: QyHKIMKY Ha POMEXYTKE.

Jluneiinasi, KBaapaTtuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHast GyHKIMS ¢ HATypajdbHBIM U IEJBbIM ToKazareneM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpadUK KOPHS N-OM CTENEHHU KaK (yHKIIMK OOpaTHOM CTENEeHU
C HATypAJIbHBIM IOKA3aTENEM.

[TokazarenbHast u Jorapupmuueckas (yHKIUH, UX CBONCTBA M TpaUKH.
Hcnonp3oBanue rpadukoB GyHKIUN A pelICHUS] YpaBHEHHIA.

TpuroHomerpuueckass OKpPY>KHOCTb, OIPEAEIECHUE TPUTOHOMETPUUECKUX
(GyHKUIUNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTH B pEaJlbHBIX IMpoOLEccax M SBICHUSX.
['paduku peabHbIX 3aBUCUMOCTEH.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBarenbHOCTH, CMOCOOBI 3a/laHus MOcCIeAoBaTeNbHOCTEH. MeTon
MaTeMaTUYECKOW MHAYKIUH. MOHOTOHHBIE U OTPAaHUYEHHBIE MOCIEI0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHHUSI MAaTEMaTHUYECKOrO aHalIM3a Kak aHajin3a OECKOHEYHO
MaJbIX.

Apudmerrueckas 1 TeoMeTpUUecKas Mporpeccuu. beckoneuHo yObIBaroias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMeTpUYeCcKOn
Iporpeccuy. JINHENHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yucno e. Popmyiia CII0KHbIX
npoueHTOB. Mcnosb30BaHWE MIPOrpeccHH Uil PELICHUS PEeANbHBIX — 3a4ad
IIPUKJIATHOTO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W UX cBoMcTBAa. TOukM paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuii. CBoHcTBa (QPYHKIMIA HENPEphIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [UJIsl PELICHUS HEPAaBEHCTB. l[IprMeHEHHE CBOWCTB HEMPEPBIBHBIX
byHKIMI 1715 petieHus 3a1a4.

[lepBas u BTOpasi mpousBoaHbIEe PyHKITMU. OnpeaeeHne, reOMETPUISCKUN 1
(bU3UYECKUil CMBICI MPOU3BOAHON. YpaBHEHHE KacaTelIbHOU K rpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  ¢QyHKuuid.  [IpousBoaHast ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3HUIINH (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOK€eCTBO, Omepauyu HaJ MHOXECTBAMH M HX CBOMCTBA. Jlnarpammel
Oitnepa—Benna. I[IpumMeHEHHME TEOPETUKO-MHOMXKECTBEHHOTO armmapara s
ONMCAHUs pEaNbHbIX MPOLECCOB W SBICHUM, NPH PELICHUHM 3aJady W3 JPYTHX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTEMAaTHYECKOTO OOBEKTa, CIEICTBUE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIE YPaBHEHHS.

11 KIIACC

Yucji1a ¥ BBIYUCTICHUSA

Harypanbubie u nensie uncna. [IpuMeHeHne npuU3HAKOB AETUMOCTH IEIBIX
yucel, HanOonpImuii oOmuii memurens (manee — HOJ]) m HamMeHslee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:nto, anropurma EBkimaa 1t pemenus
3a/1a4 B LIEJIBIX YUCIIAX.

Kowmmnekcuble uucna. Anredpandeckas U TpUTOHOMETpUYeckas (GOpMbl
3aMUCH KOMIUIEKCHOTO 4YHClia. Apu(METUYECKHe OIepalud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHNE KOMIUIEKCHBIX YHCENI Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-o¥i cTeneHru U3 KOMIUIEKCHOTO uMcia. [IpuMenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHUs] (PU3NUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHUs U HEPABEHCTBA

CucrteMa U COBOKYITHOCTh YPaBHEHUM U HEPABEHCTB. PABHOCHIIbHBIE CUCTEMBI
U CUCTEMBI-CIIEJCTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEMICHUS TIOKA3aTeIbHBIX W  JIOTApUPMUIECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS] UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMHu.



[IpuMeHeHne ypaBHEHMI, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMAaTHYECKUX
3aJa4 1 337a4 U3 pa3Iu4HbIX 00J1acTell HAyKHU U peajbHON XKU3HU, HHTEpIpeTaLus
IIOJIyYEHHBIX PE3YyJIbTATOB.

DyHKIUHN U TPAPUKH

I'paduk xommozunuu Qynkumii. ['eomerpuueckue o0pas3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpruyeckue QyHKIUHN, UX CBOWCTBA U TPapUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMNA i1 HCCIENOBAHUS TPOIECCOB U
3aBUCHUMOCTEHN, KOTOpPbIE BO3HMKAIOT NPU PEUIEHUM 3aJad U3 IPYIMX Y4YEOHBIX
IIPEIMETOB U PEANIbHOU KU3HH.

Havana maTeMaTH4eCKOr0 aHAJIN3a

[TpumeHeHre MPOM3BOJHON K MCCIIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
aKcTpeMyMbl. Haxoxxaenne HanboIbIIero 1 HAMMEHbILEro 3HaY€HUN HENTPEPhIBHON
(GyHKIIUU Ha OTPE3KE.

[IpumeHeHne NpPOM3BOMHOM [UIl HAXOXKICHHUS HAWIIy4dlIero peleHus B
NPUKIIAIHBIX 3a1a4ax, Ui OIPEACIICHUS CKOPOCTH M YCKOPEHHUs Ipolecca,
3aJIaHHOTO (POPMYJIION WITH TPAPUKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hble
aJieMeHTapHbIX pyHKuui. [IpaBuna HaxoXaeHUS 1EpBOOOPa3HBIX.

HNHuterpan. I'eomeTpuyecKkuil CMbICI HHTETpasa. Berauciaenue onpenes€HHOro
uHTerpana no popmyne Herotona-Jlen6uumna.

[Ipumenenue uHTErpasa AN HAXOXKICHHUS IUIOIMIAACH MIOCKUX GUryp u
00BEMOB reOMETPUUECKUX TEJL.

[Ipumepnr pemenuit auddepeHIManbHbIX YpaBHEHUNH. MaTtemaTuueckoe
MOJICJIMPOBAaHUE peaJbHBIX TMPOIECCOB C MOMOLIbI0 U depeHInantbHbIX
YPaBHEHUM.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJ€Ha POCCUICKOT0 00111eCTBA, MPEICTABICHUE O MATEMATUYECKHUX
OCHOBaX (PYHKIIMOHUPOBAHUSI PA3NMYHBIX CTPYKTYp, SBJICHHUH, TIPOILETYP
rpaXJaHCKoro  obmiectBa  (BBIOOpPBI, OMPOCBI W JApPYroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COLMAJBbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKUUSIMU ¥ HA3HAYCHUEM;

2) IAaTPUOTHYECKOI0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKAAHCKON HICHTUYHOCTH, YBAXKCHUS K
MPOLUIOMY M HACTOSIIIEMY POCCHMCKOW MAaT€MaTHUKH, LEHHOCTHOE OTHOILICHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTHXKEHHM B JAPYTMX HayKax, TEXHOJOTHUsX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEH POCCHUICKOTO Hapoja, ChOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IMMOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM
MIPUMEHEHUEM JOCTHXKEHUN HAYKH U AEATEIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHNE YCTOWYUBOTO Oy IyIIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PELIEHUH, PACCYKJI€HUI, BOCOPUUMYHUBOCTD K
MaTeMaTUYECKUM aclleKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHATH MAaTEeMaTHYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3I0pOBbIO (340POBOE NHUTaHUE, COANTAHCUPOBAHHBIM PEKUM 3aHATUH U
OTIIbIXa, peryisapHas (GU3NYecKas aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIIO0OUs, HHTEpecC K
pasnmuyHbiM  cPepaM  NMPOPECCHOHANBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymedd mnpodeccur u pearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC ILIAHBI,



TOTOBHOCTh M CIHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U
caM0OOpa30BaHUIO Ha TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYACTHUIO B PEIICHUU TPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOW HAIPABICHHOCTH;

7) 3K0JIOrH4€CKOro BOCIIMTAHMSA:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHUMAHUE BIIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX ITPOIIECCOB HA COCTOSIHUE NMPUPOJHOM M COLUMAIBHOU
Cpellbl, 0OCO3HaHHUE INI00AIBHOIO XapaKTepa dKOJOTUYECKHUX MPOOJieM, OpUEHTAIUS
HAa TIPUMCHEHHE MATeMAaTHYeCKUX 3HAHWM I penieHus 3amad B 00JiacTu
OKpY’)Karollel cpelibl, IUIAHUPOBAHUE IIOCTYNKOB W OLIEHKA HMX BO3MOXHBIX
MOCIICICTBUI [T OKPY’KAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMaTHIECKON
HAyKHU KaK cepbl 4eTOBEYECKOM eI TEIbHOCTH, ITAMOB €€ Pa3BUTHUS M 3HAUMMOCTH
JUISL Pa3BUTHUSL LUBUIN3ALNH, OBJIAICHUE SI3IKOM MAaTEMATUKA U MATEMATUYECKOU
KYJIBTYpOU KaK CpEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYLIECTBIIATh IPOEKTHYIO
Y UCCIIEOBATENbCKYIO AEATEIbHOCTh HHANBUYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA

ba3oBble J1ornyeckue 1eicTBus:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE NPH3HAKM MaTEMAaTHUYECKUX
O0OBEKTOB, TMOHSATUH, OTHOIICHUM MEXAYy TMOHATHUSMH, (QOPMYJIHPOBATH
oTIpe/ieTICHUs] TIOHSTHM, YCTaHABIMBATH CYIIECTBECHHBIA MPU3HAK KJIACCU(PUKAIIAH,
OCHOBaHMS JJI1 0000IICHNS M CPaBHEHUS, KPUTEPUH MMPOBOIUMOTO aHAIN3A;

BOCIIPUHUMATh,  (opMynupoBaTh U MNPeoOpPa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKIACHUSX, MpEIaratb KPUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

JieJaTh BBIBOABI C HCMOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIhCTBA MATEMATUUYECKUX YTBEPKICHUI
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTALINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHus ydeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BAapUAHTOB PEILIEHUs, BEIOUpATh HanboJiee MOAXOAAIIUNA C YYETOM CaMOCTOSI TENBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieroBarebCKue 1eHCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK WCCIEAOBATEIbCKUH WHCTPYMEHT TO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MPOoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH THUIMOTE3y, apryMEHTHPOBATH
CBOIO TIO3UIIMIO, MHEHUE;

IPOBOANUTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00bEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMH, SBICHUSIMH, POILIECCAMU;

CaMOCTOSITENIbHO (OPMYIMPOBATh OOOOIIEHUS W BHIBOJABI O pe3yjbTaTam
NpOBEAEHHOTO  HAOMIOACHMS, MCCIEAOBAaHUS, OLICHUBATh  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIABUTATH
MPEIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIISATH Je(UIIATHI MH(POPMAIINK, JAHHBIX, HEOOXOIUMBIX JUIsi OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO W3 UCTOYHUKOB PAa3JIMYHBIX THIIOB, aHAIU3UPOBATH,
CUCTEeMaTH3UPOBATh U MHTEPIIPETUPOBATH HH(POPMAIIHIO PATUYHBIX BUIOB U (hOpM
IpE/ICTaBICHHUS,

CTPYKTYpPUPOBaTh MH(POPMAIIHMIO, TPEICTABIATh €€ B PAa3IUYHBIX (OpMax,
WLTIOCTPUPOBATH TpapUIeCKH;

OIICHUBATH HaIEKHOCTD uHpOpMaIun 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHHMBepPCcaJbHbIE Y4eOHbI€e JeHCTBUS

OOmenmne:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEISIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPAKaTh CBOIO TOUKY 3PCHHS B YCTHBIX
U MHCHBMEHHBIX TEKCTax, JaBaTh IIOSICHEHHS II0 XOJY pCIICHHUS 3a/JauH,
KOMMEHTHPOBATh MOJYYCHHBIN pe3yJIbTaT;

B X0Ji€ OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAa€MOW TEMHI,
mpoOJeMBbl, pemaeMol 3a7add, BHICKAa3bIBaTh WJIEH, HAICJIICHHBIE Ha TTOUCK
pelIeHUs, COIMOCTaBIISITh CBOU CYXKAEHUA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
Jaora, oOHAapyKUBaTh Pa3liMuue M CXOJICTBO TO3UIIMH, B KOPPEKTHOH (opme
bopMyIUpOBaTh Pa3HOIIIACHS, CBOH BO3PAKCHUS;

MPEACTABIATh PE3YIbTATHl PELICHUS 3a/1a4d, YKCIIEPUMEHTA, UCCIICIOBAHMUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3aaad
MIPE3EHTAIlUN U 0OCOOEHHOCTEH ayUTOPHH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranmsanms:



COCTaBIIAATh IUIAH, aTOPUTM PEIICHUS 3a/7a4H, BRIOMPATh CIIOCO0 pEIeHUs ¢
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHU ¢ y4ETOM HOBOM MH(OPMAIINH.

CaMOKOHTPOJIb, SMOIUOHAJIbLHbI HHTEJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIaeMbIX JCUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAJCTh
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJS TMpoIecca W pe3ylbTaTa PEHICHUs
MaTeMaTUYECKOHM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH NIPH PEUICHUU 3a/auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYTHOCTEI;

OIICHUBATh COOTBETCTBUE Pe3ybTaTa IEeTU U YCIOBUAM, OOBSCHSATH TPUUUHBI
JOCTIDKCHUSI WM HEIOCTHUKEHUSI PE3YJIbTATOB JICSITEIILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eSITEIbHOCTD:

MOHMMAaTh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIWBUIYaTbHOU
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHUMATh IE€Ib COBMECTHOM
NESATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpeneiisiTh
BU/JIBI pa0OT, IOrOBApUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTaT PabOThl, 00001IATH
MHEHUS HECKOJBKUX JIFOJICH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTHUMH YJICHAMU KOMaH/IbI, OI[EHUBATh KA4€CTBO CBOETO BKJIa/Ia
B OOmuUHA TPOAYKT TO KpUTEPUsM, CGHOPMYIUPOBAHHBIM  YYaCTHHKAMU
B3aUMOJIEUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obyuenuss B 10 kJjacce oOy4aroIIMICSd TOJYYUT CIIECAYIOIINE
MPEAMETHBIC PE3YJIbTaThl MO0 OTACIBHBIM T€MaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayasia MaTeMaTUYeCKOTO aHaATTU3ay:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIO, OECKOHeYHas
nepuoauyeckasl JIpoOb, TPOIEHTHI, HPPAIMOHAILHOE YHCIO, MHOXECTBa
pallMOHANIbHBIX U JICCTBUTENIbHBIX YUCEN, MOAYJIb AEHCTBUTEIHHOTO YUCIIA;

OPUMEHATHh NPoOW ¥ TPOILEHTH I PEIICHHS MNPUKIAIHBIX 3a7ad H3
PA3JIMYHBIX OTPACIIEN 3HAHUN U PEATIbHOMN KU3HU;

MPUMEHSTH MPUOIKEHHBIE BBIUMCICHUS, IPABUIIA OKPYTIIEHUS, PUKUIKY U
OIIEHKY pe3yJIbTaTa BIYUCICHU;



CBOOOZHO ONEpUpPOBaTh IIOHSATHEM: CTENEHb C LENbIM [0Ka3aTeleM,
UCIOJIb30BaTh MOAXOAAILYI0 (POPMY 3alUCH JIEHCTBUTENBHBIX YNCEN AJIS PEIICHUs
IIPaKTUYECKUX 3a]1a4 U NIPEJCTaBICHUS JaHHBIX;

CBOOOJHO OMEpPUPOBATH MOHATHEM: apUPMETHUECKUNA KOPEHb HATYpajJbHOU
CTEIICHH;

CBOOOJHO ONEPUPOBATH OHATHEM: CTENEHD C PALIMOHAIBHBIM IIOKA3aTENIEM;

CBOOOZHO OIEPUPOBATh MOHATUAMU: JOorapupM UMCIa, JECATUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOZHO OMEpPUPOBATh MOHITUSIMH: CHUHYC, KOCHHYC, TAHT€HC, KOTAHTEHC
YUCJIOBOTO apIyMEHTAa;

OIEPUPOBATh MOHATUAMU: aPKCUHYC, aPKKOCHHYC M apKTaHIE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OMEpPUPOBATH MOHATHAMH: TOXAECTBO, ypaBHEHHE, HEPABEHCTBO,
PABHOCUJIbHBIE YPABHEHUS U YPAaBHEHUA-CIICICTBUSL, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHATHh pPAa3JIM4YHblE METOJbl pPEIICHUs pPALMOHAIBHBIX U JApOOHO-
palMOHAIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ HHTEPBAJIOB Ul PEIICHHUS
HEPABEHCTB;

CBOOOJHO OMEPUPOBATh MOHATHUSMU: MHOTOUYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH C LENBIMU KO3(PPUIIMEHTAMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JICTICHUE
MHOTOWICHA Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3y m teopemy Buera mis
penieHns 3a1ay;

CBOOOZHO OMEpUpPOBaTh MOHATUAMM: CHUCTEMa JIMHEWHBIX YpaBHEHHIA,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro Ie€OMETPUYECKUA CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpENEnauTeNs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYCHUS,
IPUMEHATh ONPEACIUTENIM JUIsl PELICHUsS CUCTEMbl JIMHEWHBIX YPaBHEHHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAI[UU C IIOMOILBIO CUCTEMBI JINHEWHBIX YPABHECHUM,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBI0 MAaTpULl M OIPENEIIUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA JIEHCTBUH C KOpPHSAMHU JUIsl IPeoOpa3oBaHUsA
BBIPAKCHUM,

BBITNIOJIHATH MpeoOpa30BaHMUs YUCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTEICHH C
palMOHAJIbHBIM [T0KA3aTeIIEM;

UCIIOJIB30BaTh CBOMCTBA aorapupmoB IS peoOpa3oBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

CBOOOZHO OMEpPUPOBATh MOHATHUAMU: HppalOHAJIbHBIE, MOKa3aTeIbHbIE U
Jorapu(pMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHUS C TTOMOIIbIO PABHOCUIIbHBIX
IIEPEXO0I0B WIIA OCYIIECTBIISASI IPOBEPKY KOPHEM;



MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKHUE (POPMYIIBI 71l MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO  OMNEpPUPOBATH TOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh HEoOXoaumble (GOpMyINbl ISl  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUIA;

MOJICIMPOBaTh peajbHblE CUTyallMd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIDOKEHMsS, ypaBHEHMS, HEPABEHCTBA [0 YCJIOBHIO 3aJauyd, MCCIIeI0BaTh
MOCTPOEHHBIE MOJIEIIN C HCITIOIb30BAaHUEM allliapara aareopsbl.

DOyHKuUU U rpadpuKu:

CBOOOZHO OMEpPUPOBATH MOHATHAMU: (QYHKIUS, CIOCOOBI 3a7aHus QyHKIUH,
B3aMMHO OOpaTHble (PYHKUIMHM, Kommo3unus ¢GyHKIUN, Tpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MpeoOpa3oBanus rpaduKoB PyHKIUH;

CBOOOZHO OMEpPUPOBATH MOHIATUSAMH: OOJIACTH OMpPEAENCHUS M MHOMXECTBO
3HaYeHUHN QPYHKINU, HYJIU (PYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO OMNEpUPOBATh TMOHATUAMM: YETHBIE M HEUYETHBbIE (PYHKIUH,
nepuonyeckne PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIUU, MAKCUMYMbI U
MUHUMYMbI (DYHKIIMHM, HaumOoJIbllIee MU HauUMEHbIee 3HaueHue (QYHKIMH Ha
IPOMEXKYTKE;

CBOOOJHO OMEpPUPOBATH MOHITUAMHU: CTENEHHAs (QYHKIUS C HATYpaJbHBIM U
HeabIM ToKazareneM, rpapuk CTeneHHOW (YHKIMM C HATypaJlbHBIM U IIEJIbIM
nokaszaresieM, rpaduk KOpHS n-oil CTeneHW Kak (YHKIIMU OOpaTHOM CTENEeHH ¢
HaATYypaJIbHbIM ITOKa3aTeleM;

ONEepUpPOBaTh MOHATUSMH: JIMHEHHAs, KBagpaTW4yHas M JIpOOHO-TUHEHHAs
(GYHKIMH, BBITIOIHATH JIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOCHHUE UX TPaPUKOB;

CBOOOJITHO OIEpPUPOBATH MOHATUAMM: TOKa3aTeldbHas M Jorapudmuueckas
GbyHKUMH, UX CBOMCTBa M rpaduKH, MCHOJB30BaTh MX rpaduKH AJis pElIeHUs
YPaBHEHUH;

CBOOOZHO OMEPUPOBATh MOHITUSIMH: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
onpeereHue TPUTOHOMETPUUYECKUX (PYHKIIUNA YUCIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (QYHKIMA Ui UCCIENOBAaHMS IMPOILIECCOB U
3aBUCUMOCTEHN MpU pElIeHUH 3a/1a4d U3 JIPYruX y4eOHbIX MPEIMETOB U pealbHOU
KHU3HU, BBIPAXaTh (HOPMYIaMH 3aBUCUMOCTH MEX]Ty BEIMUYMHAMY;

Hauaja maTeMaTH4ecKOro aHAJIM3a:

CBOOOJTHO ONEPUPOBATH MOHATUSMU: aprUPMETUUYECKas U TeoMeTpuYecKas
nporpeccusi, 06CKOHEUHO yObIBaroasi TeOMeTpUUecKasl Iporpeccusi, TMHEHHBIN U
HKCIIOHEHLIUATIBHBIA POCT, (DOPMYIIa CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE O
KOHCTAHTE;

UCIIONIb30BaTh MPOTPECCUU JIs PEIICHUs PEabHbIX 3a/ad MPUKIATHOTO
XapaKkTepa;



CBOOOJHO ONEPUPOBATH MOHITUSIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHUs
IIOCJIEIOBATEIIbHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IIOCJIEOBATEIBHOCTH,
IIOHMMAaThb OCHOBBI 3apOXKIEHUS MATEMATHYECKOIO0 aHaJIW3a KaKk aHajau3a
OCCKOHEYHO MaJIbIX;

CBOOOHO ONEPUPOBATH MOHATUSIMU: HETIPEPHIBHBIEC (DYHKIIUHU, TOUKH pa3pbiBa
rpaduka GyHKIIUH, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOZHO ONEpUPOBAaTh NOHATHEM: (DYHKLHS, HENpPEphIBHAs Ha OTPE3KeE,
IPUMEHATH CBOMCTBA HETPEPHIBHBIX (DYHKIIUH ISl peLICHUs 3a/1a4;

CBOOOZHO OINEpPUPOBaTh TMOHATUSAMU: TEpBasi M BTOpas MPOU3BOJHBIC
byHKIIMM, KacaTenbHas K TpaduKy QyHKIHNH;

BBIYHCIIATH ITPOU3BOAHBIE CYMMBI, IIPOU3BEICHUSA, YACTHOTO U KOMIIO3ULUU
IBYX (YHKIUH, 3HaTh IPOU3BOIHBIE AIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUI M (PU3UYECKHI CMBICT MPOU3BOMHON IS
pelIeHus 3a1a4.

MHokecTBa H JIOTHKA:

CBOOOJHO  ONEpPUPOBAaTh MOHATHUSAMU: MHOXKECTBO, ONEpALUU  Haj
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar Jyisl ONKUCAHUS PeaIbHbIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHUU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: OINpPEAEICHUE, TEOPEMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MAaTEMaTUYECKOTO0 O0BEKTA, JOKA3ATEIbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOywenus B 11 kiacce oOydarommiics MOIYYUT CIEIYIOIINE
peIMEeTHbIe Pe3yJabTaThl MO OTAETBHBIM TeMaM paboueil mporpammbl yu4eOHOTO
Kypca «Airedpa 1 Hayajia MaTEMaTUYECKOIO aHAJIU3a»:

Yuciia 1 BbIYHCICHHSA:

CBOOOJIHO ONIEPUPOBATH MOHIATHAMU: HATYPAIBHOE U LIEJI0€ YHCIIO, MHOXKECTBA
HATypaJbHBIX U LIEJIBIX YHCEJI, UCIOJIb30BATh MPU3HAKU JIETUMOCTH LIEJbIX YHCEI,
HO/l u HOK nHatypanpHBIX 4Mces M1 PELICHMs 3aAad, INPUMEHSTh AJITOPUTM
EBxnuna;

CBOOOZHO OIEpPUPOBaTh IOHATHEM OCTaTKa [0 MOJYJI0, 3alUChIBAThH
HaTypaJbHBIE YKCIIA B PA3JIMYHBIX MO3UIIUOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO OMNEPHUPOBATH IMOHATHIMHU: KOMIUIEKCHOE YHCIO W MHOYKECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTABIATh KOMIUIEKCHBIE YHCIa B ajareOpanyeckoil u
TPUTOHOMETPUUECKOI (hopMe, BBIIOJIHATE apu(PMETUUECKHE ONEpal ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:



CBOOOZHO ONEPUPOBATh NOHATHUAMU: HpPPALMOHAJIbHBIC, MOKA3aTEIbHbIE U
jgorapu(pMUUECKUe HEpPAaBEHCTBA, HAXOAUTb MUX PELIEHUS C  I[OMOILBIO
PABHOCUJIBHBIX IIEPEXOIOB;

OCYIIECTBIISITh OTOOp KOpPHEM TMpU pPEUICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOZHO OIEPUPOBATH IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble (OpMyJibl  JUIsl  PELICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATUSMHU: CHCTEMa U COBOKYMHOCTh YpaBHEHUH U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIIHOCTEW PallMOHAIbHBIX, NPPALMOHAIBHBIX, [T0KA3ATEIbHBIX 1
Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

pemarb palMOHAJIbHBIE, UPpALMOHAJIBHBIE, NIOKa3aTeJIbHbIE,
jgorapuMuueckue ¥ TPUTOHOMETPHUYECKHE YypaBHEHUS U  HEpaBEHCTBA,
coJiepaKalye MOLyJIN U ITapaMeTpsbl;

IPUMEHATH TpauuecKue METO/bI ISl PEIICHUsI YPaBHEHUI U HEPABEHCTB, a
TAK)K€ 3a/1a4 C IapaMeTPaMHy;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha SA3bIKE aIreOpbl, COCTAaBJIATh
BBIDOKEHHSI, YPAaBHEHUs, HEPABEHCTBA W KX CHUCTEMBI [0 YCIOBUIO 3aJayH,
UCCIIEI0BaTh IIOCTPOEHHBIE MOJEIM C MHCIOJNb30BAHMEM ammnapara ajireOpsl,
MHTEPIPETUPOBATH NIOJyYCHHBIN PE3YJIbTAT.

DOyHKuHuU U rpapuku:

CTpOUTh TpaUKM KOMMO3UIMH (YHKIUHA C TIOMOIIbIO 3JIEMEHTApHOTrO
UCCJIEJIOBAHMSI U CBOMCTB KOMITO3ULIUU ABYX (PYHKIIHIA;

CTPOUTb F€OMETpPUUYECKHE 00pa3bl ypaBHEHNUI U HEPABEHCTB Ha KOOPAMHATHON
IJIOCKOCTH;

CBOOOZHO OMEpPUPOBATH MOHATUAMH: TPAPUKH TPUTOHOMETPUUECKUX
byHKIIN];

OPUMEHATh (QYHKIUM Ui MOJEIMPOBAHUS W HCCIENOBAHUS pEabHbIX
IIPOLIECCOB.

Havyana MareMaTH4eCcKOro aHaJIn3a:

UCIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIEN0BaHMs (DYHKIIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaUMEHbIIIEE 3HAaU€HUs (PYHKIMM HENPEPHIBHON HA
OTpE3KE;

UCITOJIB30BaTh IMPOM3BOJHYIO JUISl HAXOXKICHHMSI HAWIy4dlIero peleHus B
IPUKJIAJAHBIX, B TOM YUCJE COUMATbHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl ONpeeIeHus
CKOPOCTH U YCKOpPEHUS TMpoIiecca, 3aJaHHOTo (popMyrnon uin rpaduxkom;



CBOOOMHO ONEpHUPOBATh TOHATUSAMHU: TEpPBOOOpa3Has, OMpeACIEHHBIN
WHTETpaJI, HAXOAWUTh TEPBOOOpa3HbIC JJIEMEHTAPHBIX (DYHKIMA W BBIYUCIATH
uHTterpai no gpopmysne Herotona-JIeitonuna;

HAXOJUTh TJIOMAIHN TUIOCKUX (PUTYP U OOBEMBI TEJT C TOMOIIBI0 HHTETPAIIA;

UMETh TPEJCTAaBICHUE O MaTEMaTHYECKOM MOJCIUPOBAHUU HA TMPUMEPE
cocTaBiieHus audpepeHImaIbHbIX YpaBHCHUH;

pemaTh MPUKIAJHBIE 33aJa4d, B TOM YHCJIE COLMAIHHO-DKOHOMHUYECKOTO M
($u3MYECKOT0 XapaKkTepa, CpeCTBAMU MaTEMaTHYECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM JyeKTpOHHBbIe (LM pPOBbLIE)
n/n NPOrpamMMbl Bcero Konrpoatubie o0pa3oBaTe/ibHbIE PeCypChl
padoThI
MHOK€eCTBO IEMCTBUTENBHBIX YHCEIL.
1 MHorowiensl. PaninonansHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUI
) @Oynkiun u rpapuku. CreneHHas QyHKIUS C 12 1
LIEJIBIM TOKa3aTeIeM
3 Apudmerndeckuii KOpeHb N-0i CTETICHHU. 15 1
HppannonaibHble ypaBHEHUS
4 [TokazarenpHas pynkums. [TokazareapHbIe 10 1
YpaBHEHUS
5 Jlorapudmuueckas QyHKIuUS. 13 1
Jlorapudmudeckne ypaBHEHHUS
6 TpuronomerpudecKkue BbIpAKEHUS U ” 1
YpaBHEHUS
ITocnenoBaTenbHOCTH U IIPOIPECCUU 10 1
HenpepsiBabie hynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001eHNe, CUCTEMAaTH3AIUS 5 )
3HaHUI
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoabneie  Tpakruteckue o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsbl
1 HccnenoBanue GyHKIHN ¢ TOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduku TpuroHoMeTprUdecKUX QyHKITAMN. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppanmonanbHble, MOKa3aTelbHbIE U 24 |
JorapuMuUecKre HepaBeHCTBa
KommiekcHbie uncna 10 1
HarypanbHblie u 1ienble yncina 10 1
CucreMbl paloHaTBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 16 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne ni/n

Tema ypoka

KoanuecTBO 4acos

Bcero

[[MHOkecTBO, onepaluy HajJ MHOKECTBAMH M UX CBOMCTBA

Huarpammsl Ditnepa-Benna

HpI/IMeHeHI/Ie TCOPCTUKO-MHOKCCTBCHHOT'O arrapara JJisl pCuICHUA 3a1a4q

Panmonansubie uncna. OOBIKHOBEHHBIC U IECATUYHBIC IPOOH, TTPOIICHTHI, OECKOHEYHBIS

4 MIePUOINYECKHE TPOoOH !
5 Panmonaneubie yncia. OOBIKHOBEHHBIC U ACCATUYHBIC APOOU, TIPOIICHTHI, OECKOHEYHBIE |
MePHOINIECKHE TPOoOH
6 [Tpumenenne qpobeii ¥ MPOIEHTOB TSl PEIICHUS TPUKIAIHBIX 337129 1
7 [Ipumenenue npoOeli ¥ MPOLIEHTOB ISl PEIISHUS TPUKIIATHBIX 3a/1a4 1
8 JlercTBUTENBHBIE YnCiIa. PaninoHanbHble U HPPALMOHAIIBHBIE YACIIA 1
9 Apudmerrdeckue ornepanuu ¢ JeHCTBUTETLHBIMU YHCIIaAMU 1
10 Moaynb IEMCTBUTENBHOTO YUCIIA U €M0 CBOMCTBA 1
1 [TpuOnmxEHHBIE BHIYMCIICHUS, TIPABUIIAa OKPYTJICHHUS, IPUKUIKA U OLIEHKA pe3ysIbTaTa 1
BBIYMCIICHUI
12 OCHOBHBIE METO/IbI PEIICHUS LIEBIX U IPOOHO-PAIIMOHAIBHBIX YPaBHEHHUH U HEPAaBEHCTB 1
13 OCHOBHBIE METOJIbI PEUIECHHUS LEbIX U APOOHO-pAIMOHATBHBIX YPAaBHCHUH 1 HEPABEHCTB 1
14 OCHOBHBIE METO/IbI PEIICHUS LIEIBIX U IPOOHO-PAIIMOHAIBHBIX YPaBHEHHUH U HEPAaBECHCTB 1
15 MHorousnesns! OT OJHON NepeMeHHOMU. JleneHre MHOTrO4JIeHa HA MHOTOWIEH C OCTaTKOM. |
Teopema besy
16 MHorousensl ¢ neasiMu kodpdunrentamu. Teopema Buera 1
17 Pemenue cucrem TMHEHHBIX YpaBHEHH 1




18

Pemrenne cucreM TUHENHBIX YpaBHEHUN

Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeenuTeb MaTPUIbl 2X2, €r0 TEOMETPUIECKUI

19 CMBICJI U CBOMCTBA; BBIUMCIIEHUE €r0 3HAYECHUS 1
20 Onpenenurtenb MaTPUIBI 2X2, €r0 TEOMETPUYECKHUI CMBICI U CBOMCTBA; BHIYMCICHHUE €T0 |
3HAYEHUs
21 IIpuMeHeHne onpenenuTens A PELICHUs CUCTEMBI IMHEWHBIX YPaBHEHUN 1
22 Pemenue npukinaaHpixX 3a7a4 ¢ MOMOILBIO CUCTEMBI JIMHEWHBIX YPaBHEHUMN 1
23 Pemrenne npukiiagHbIxX 3a/1a4 ¢ IOMOLIBIO CUCTEMbI JIMHEHHBIX YPaBHECHUN 1
24 Kontponbnas padota: "ParnonanbHapie ypaBHEHHS U HepaBeHCTBA. CHCTEMBI TMHEHHBIX |
ypaBHEHUN"
25 OyHK1UA, criocoObl 3ananus GyHkiuu. Bzaumuo ooparnsie pyrakunu. Kommosurus Gyskiumit 1
26 I'padux GpyHkunu. DnemMeHTapHble Mpeodpa3zoBaHus TpapuKoB GyHKIIHIA 1
7 OO6uacTp ornpeesieHus] 1 MHOXKECTBO 3HaueHun Gpynkiuu. Hynu dyakaum. [IpomexyTku 3HaK |
MOCTOSIHCTBA
73 Yéruble u HeuéTHbIe pyHKuMU. [lepuoanueckue GpyHkuuu. [IpoMexyTku MOHOTOHHOCTH 1
byHKIIIN
29 MaxkcuMyMbl 1 MUHUMYMBI QyHKIMH. Hanbombiiee 1 HauMeHblee 3HaueHne QyHKIUU Ha 1
IIPOMEXKYTKE
30 JIuneiinas, kBagpaTudHas U IPOOHO-IMHEHHAS QYyHKITUN 1
31 DeMeHTapHOe UCCIeI0BaHUE U IIOCTPOCHUE IPa(UKOB ITUX (PYHKITHIA 1
32 DneMeHTapHOE UCCIICIOBAaHNE U TTOCTPOEHUE TPapUKOB ATUX (PYHKITUI 1
33 Crenens ¢ 1enbM nokasareneM. bunom Herotona 1
34 CreneHsb ¢ LIeJIbIM ITokasareneM. buaom HrroTona 1
35 CrenenHast GyHKIHMS C HATYpaJbHBIM U LIEJbIM 1oKa3ateneM. E€ cBoiicTBa u rpadux 1
36 Kontponbnas padota: "Crenennas pynknus. E€ cBoiicTBa u rpaduk" 1
37 Apudmerndeckuil KOpeHb HaTypalbHOW CTETIEHHU U €r0 CBOICTBA 1
38 Apudmerndeckuii KOpeHb HATYpaITbHOM CTETICHH M €T0 CBOMCTBA 1




39 [TpeoOpa3oBaHus YNCIOBBIX BBIPAXKEHUN, COACPIKAIIMX CTEIIEHH U KOPHU 1
40 [IpeoOpazoBanHus YUCITOBBIX BRIPAKCHUH, COJIEPIKAIINX CTEIIEHN U KOPHHU 1
41 [TpeoOpa3oBaHus YNCIOBBIX BBIPAXKEHUN, COACPIKAIIMX CTEIIEHH U KOPHU 1
42 WppanmonanbHble ypaBHeHH. OCHOBHBIE METOBI PEILIEHUS UPPALIMOHAIbHBIX YPABHEHUN 1
43 Hppannonanbabie ypaBHeHU. OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX YPaBHEHUI 1
44 Wppanmonanbhble ypaBHeHNs. OCHOBHBIE METObI PEILIEHUS UPPALIMOHAIbHBIX YPAaBHEHUN 1
45 PaBHOCUITbHBIE TIEPEXO/IBI B PEIICHUN UPPALMOHAIBHBIX YPaBHEHUH 1
46 PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUU UPPALMOHATIBHBIX YPABHECHUN 1
47 PaBHOCUITbHBIE TIEPEXO/IBI B PEIICHUN UPPALMOHAIBHBIX YPaBHEHUH 1
48 PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUU UPPALMOHATIBHBIX YPABHECHUN 1
49 CgoiicTBa 1 rpaduK KOPHS N-0i CTETIEHU KaK (yHKIIMA OOpAaTHOM CTENEHU C HATypaIbHBIM 1
MoKazareiem
50 CaoiicTBa U rpaduk KOpHS N-0i CTENEHN KaK (yHKIIMU OOpaTHOM CTENEHH C HATypaJIbHBIM 1
MoKazareiem
51 KonrtponsHas padora: "CBolicTBa 1 rpaduk KOpHs n-oif crenenu. ppaunonanbHbie 1
ypaBHEHUS"
52 CreneHb ¢ pallMOHAIBHBIM MTOKA3aTeNIeM U €€ CBOMCTBA 1
53 Crenenb ¢ palldOHAIBHBIM MOKa3aTeIeM U €€ CBOMCTBA 1
54 CreneHb ¢ pallMOHAIBHBIM MTOKA3aTeNIeM U €€ CBOMCTBA 1
55 [Toka3zarenbHast QyHKIHS, €€ cBOICTBA U rpaduk 1
56 Hcnons3oBanne rpaduka GyHKIIUN s peISHUs ypaBHEHUH 1
57 Hcnonb3oBanue rpaduka GyHKIMY A1 peHIeHUs] ypaBHEHUH 1
58 [TokazarenbHble ypaBHEHHS. OCHOBHBIE METOIbI PEUIECHHUS TOKA3aTEIbHBIX YPAaBHEHUM 1
59 [TokazarenbHbie ypaBHEHHS. OCHOBHBIE METOIbI PEUIECHHUS TOKA3aTEIbHBIX YPABHEHUM 1
60 ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PELICHUSI I0KA3aTEIbHBIX YPaBHEHUI 1
61 Kontponbnas padota: "[lokazarensHas Gynakmnus. [lokazarensHbie ypaBHeHHS" 1




62 Jlorapudm uucna. CoiicTa Jorapugpma 1
63 Jlorapudm uncna. CoiicTBa morapupma 1
64 Jlorapudm uucna. CoiicTa Jorapugpma 1
65 JlecATUYHBIEC U HaTypaJIbHBIE JTOTapu(PMbI 1
66 JlecsaTHuHBIC U HaTypaJIbHBIC JTIOTAPHPMBI 1
67 [TpeoOpa3oBaHue BBIpAXKEHUN, COACPIKAIINX JIOTAPU(MBI 1
68 [IpeobOpazoBanme BhIpaXEHUN, COIEPKAIINX JTOTAPU(MBI 1
69 [TpeoOpa3oBaHue BBIpAXKEHUN, COACPIKAIINX JIOTAPU(MBI 1
70 Jlorapudmudaeckas ¢pyHkmus, e€ cBoiicTBa u rpaduk 1
71 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA U TpauK 1
72 Hcnons3oBanne rpaduka GyHKIIUN Ul peISHUs ypaBHEHUH 1
73 Hcnonb3oBanue rpaduka GyHKIMU IS pEHIeHUs] ypaBHEHUH 1
74 Jlorapudmuaeckue ypaBHeHus1. OCHOBHBIE METOIbI PEIICHUS JTOTapU(PMUUECKUX YpaBHEHUH 1
75 Jlorapudpmuueckue ypaBHeHUs1. OCHOBHbBIE METO/IbI PEIICHUS JIOTapU(PMUIECKUX YpaBHEHUH 1
76 Jlorapudmuaeckue ypaBHeHus1. OCHOBHBIE METOIbI PEIICHUS JTOTapU(PMUUECKUX YpaBHEHUH 1
77 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUH JIOTapu(MUUECKUX YPaBHEHHH 1
78 PaBHOCHIIBHBIE TTEPEXO0/IbI B PEIICHUH JIOTapU(MUUECKUX YPaBHEHHHA 1
79 Kontponbnas padota: "Jlorapudpmudeckas pynkuus. Jlorapudpmudeckue ypaBHeHUs" 1
80 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC YHCJIOBOI0 apryMeHTa 1
81 Cunyc, KOCMHYC, TAHT'€HC M KOTAHT€HC YHUCJIOBOTO apryMeHTa 1
82 ApKcHHYC, apKKOCUHYC U apKTaHI€HC YHUCIOBOIO apryMeHTa 1
83 ApPKCHHYC, apKKOCUHYC U apKTaHT'E€HC YHUCIIOBOI'O ApTyMEHTA 1
84 Tpuronomerpudeckas OKpy>KHOCTb, OIIpeIeSIeHIEe TPUTOHOMETPUUYECKUX (DYHKIUN YHUCIOBOTO 1
aprymeHra
85 Tpuronomerpuyeckas OKpyKHOCTb, ONpeeJIeHIe TPUTOHOMETPUUECKHUX (YHKIIHI YMCIOBOTO 1

aprymeHra




86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
87 OcCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
90 [IpeobpazoBaHre TPUTOHOMETPUUECKUX BBIPAKECHHI 1
91 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUI 1
92 [IpeobpazoBaHre TPUTOHOMETPUUECKUX BBIPAKECHHI 1
93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUI 1
94 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUI 1
95 PelreHne TpUroHOMETPUYECKUX YPaBHEHUN 1
96 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUI 1
97 PelreHne TpUroHOMETPUYECKUX YPaBHEHUN 1
98 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUI 1
99 Pemenuie TpUroHOMETPUUECKUX ypaBHEHUI 1
100 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUI 1
101 KontponsHast padora: "Tpuronomerpuyeckie BbIpaXKEHUS M TPUTOHOMETPHUECKUE YpaBHEHUS" 1
102 ITocnegoBaTensHOCTH, CIIOCOOBI 3a0aHUA OCIEN0BATENbLHOCTEN. MeToo MaTEMAaTHYECKO 1
WHIYKIIHA
103 MOHOTOHHBIE ¥ OTPaHUYCHHBIC TTOCIIEI0BATEILHOCTH. MicTOpHus aHanm3a 0ECKOHEUHO MaJIbIX 1
104 Apudmernueckas Iporpeccus 1
105 ['eomeTpuueckas nporpeccust 1
106 beckoHneyHo yObIBaromiasi reoMeTpuiecKasi porpeccus 1
107 CyMMa GeckoHEUHO YOBIBaIOIIEH T€OMETPUUECKON MTPOTPECCUU 1
108 JIMHENWHBIN U 3KCIIOHEHIMAIbHBIN pocT. Yucno e. @opMyiia CI0KHBIX IIPOLIEHTOB 1
109 JIMHENHBIN ¥ SKCIOHEHIUATIBHBIN pocT. Yncio e. @opmyiia CIIOAKHBIX TPOLICHTOB 1
110 Hcnonp30Banue NpOrpeccuu Ui peleHns pealbHbIX 3a/1a4 IIPUKIAJHOIO Xapakrepa 1




111 KonrtponsHas pabdora: "[locnenoBaTeabHOCTH U IPOTpeccuu’ 1
112 HenpepsiBHbIC (DYHKITMN U UX CBOMCTBA 1
113 Touka pa3psiBa. ACUMNOTOTHI TPaQUKOB (HYHKITHIA 1
114 CBoiicTBa (hyHKIMI HEPEPHIBHBIX HA OTPE3Ke 1
115 CgoiicTBa GyHKIIUI HETIPEPHIBHBIX HA OTPE3KE 1
116 Meroa UHTEPBAJIOB ULl PELICHUS HEPABEHCTB 1
117 Meto1 HHTEPBAIOB JJIs PEIICHUSI HEPABEHCTB 1
118 Meroa UHTEPBAJIOB ULl PELICHUS HEPABEHCTB 1
119 [IpuMeHeHne cBOWCTB HEMPEPHIBHBIX (DYHKITUI JIJIs1 PEIICHUs 3a7a9 1
120 [TpuMeHeHre CBOWCTB HETIPEPBIBHBIX (DYHKIIMN JJIs1 pEIIeHUs 3a/1a4 1
121 [TepBas u BTOpas npou3BOAHBIC (DYHKIIMH 1
122 Omnpenenenne, TeOMETPUIECKUI CMBICI TPOU3BOIHOM 1
123 Omnpenenenne, GU3NIECKUN CMBICIT MPOU3BOTHON 1
124 VYpaBHeHHE KacaTeNbHOU K TpaQuKy QyHKINN 1
125 VYpaBHeHHe KacaTeIbHOU K rpaduKy HyHKIIIH 1
126 [Tpon3BoHBIE AIIEMEHTAPHBIX (YHKIHUN 1
127 [Tpon3BoHBIE ANIEMEHTAPHBIX (YHKIUN 1
128 [Tpon3BoHAs CyMMBI, TPOU3BEICHHS, YACTHOTO M KOMITO3UIIMK (PYHKITUH 1
129 [Tpon3BoaHasi CyMMBI, IPOU3BEICHHS, YACTHOTO M KOMITO3UIIMU (HyHKIUN 1
130 [Tpon3BoHAs CyMMBI, TPOU3BEICHHS, YACTHOTO M KOMITO3UIIMK (PYHKITUH 1
131 Konrtponsnas padora: "[IpousBoanas” 1
132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMAaTH3aIKs 3HaHui: "Y paBHEeHUS" 1
133 [ToBTOpeHue, 06001meHne, cucTemaTu3anus 3Hanui: "Oyakun" 1
134 HroroBast koHTpOIBHAS paboTa 1
135 HToroBast KOHTpOJIbHAs paboTa 1
136 [ToBTOpeHmE, 06001IEHNE, CHCTEMATH3aIIHsl 3HAHUN 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KIIACC

KoanuyecTBO 4acos

Ne i/ Tema ypoka
Bcero
1 [IpuMeHeHne MPON3BOTHOM K UCCIIENOBaHMIO (DYHKIIMM HA MOHOTOHHOCTD U KCTPEMYMBI 1
2 [IpuMeHeHne MPOM3BOTHOM K UCCIIENOBaHMIO (DYHKIIMM HA MOHOTOHHOCTD U SKCTPEMYMBI 1
3 [TpumMeHeHre TPOU3BOIHON K UCCIIETOBAaHHIO (DYHKIMI HA MOHOTOHHOCTb M 9KCTPEMYMBbI 1
4 [IpuMeHeHne MPOM3BOTHOM K UCCIIENOBaHMIO (DYHKIIMM HA MOHOTOHHOCTD U SKCTPEMYMBI 1
5 [TpumMeHeHne TPOM3BOIHON K UCCIIETOBAaHHIO (DYHKIMIT HA MOHOTOHHOCTb M 9KCTPEMYMBbI 1
6 [IpuMeHeHne MPOM3BOTHOM K UCCIIETOBAHMIO (DYHKIIMH HA MOHOTOHHOCTD U SKCTPEMYMBI 1
7 Haxoxxnenne HanOoJIbIIero 1 HAMMEHBIIET0 3HAYCHUS HEMPEPHIBHON (PYHKIIMU HA OTPE3KE 1
8 Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYEHUST HETIPEPHIBHON (DYHKITUM Ha OTPE3Ke 1
9 Haxoxaenne HauOoIbIIero 1 HaMnMEHbIIET0 3HAYCHHSI HETIPEPBIBHOW (PYHKIIMK HA OTpE3Ke 1
10 Haxosxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYEHUST HETIPEPHIBHON (DYHKITUM Ha OTPE3Ke 1
11 Haxoxaenne HanuOoIbIIero 1 HaMnMEHbIIIET0 3HAYCHHSI HETIPEPHIBHOW (DYHKIIMK HA OTpE3Ke 1
12 Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYEHUST HETIPEPHIBHON (DYHKITUM Ha OTPE3Ke 1
13 [IpuMeHeHne MPOU3BOHOM JIsi HAXOXKIECHUS HAUTYUIIEro PEIICHHs B TPUKIAAHBIX 3a/1a4ax 1
14 [IpumeneHnne npou3BOHOM 111 HAXO0KACHUS HAMITYUYIIEro PEIICHHS B MPUKIIAJHBIX 3aa4ax 1
15 [IpuMeHeHne MpoOU3BOIHOM AJIsi ONPEIeNIEHUsI CKOPOCTH U YCKOPEHUS MTpoliecca, 3aaHHOTO |
dbopmyoii uu rpadpukoM
16 [IpuMeHeHne Mpon3BOIHOM ISl OIPEIeNIEHUsI CKOPOCTH U YCKOPEHUS MTpoliecca, 3a1aHHOTO 1
dbopmyoit wiu rpadpukoM
17 Kommnosumus pyakmmit 1
18 Kommosurus ¢pyHKImit 1
19 Kommnosumus pyakmmit 1
20 I'eomeTpuueckue oOpa3sl ypaBHEHHI HA KOOPAMHATHOM IIOCKOCTH 1




21 I'eomerpuueckue 0Opa3bl ypaBHEHUI Ha KOOPAMHATHON TNIOCKOCTH 1
22 Kontponbnas padota: "UccnenoBanue GyHKIHN ¢ TOMOIIBIO TPOU3BOTHOM" 1
23 [TepBooOpasHasi, OCHOBHOE CBOWCTBO IMEPBOOOPA3ZHBIX 1
24 [TepBooOpazubie aneMeHTapHbIX QyHKIMA. [IpaBuina HaxoXIeHNs: IepBOOOPA3HBIX 1
25 [TepBooOpasubie anemMeHTapHbIX GyHKIMHA. [IpaBuiia HaX0XaAeHUS TEPBOOOPA3HBIX 1
26 WNHurerpai. I'eoMeTpudecKkuii CMbICI UHTETpasa 1
27 Brruucnenue onpenenénnoro uHTerpana mo Gopmyne Herotona-Jlelioauma 1
28 Brruucnenue onpenenéunoro unrerpana rno gopmye Hetotona-JleitOnuma 1
29 [IpuMeHneHne nHTETpaIa Il HaXOXKIACHUS TIOMAACH TUIOCKUX (puryp 1
30 [TpumeHeHne UHTETpaia il HaXOXKACHUS 00bEMOB FreOMETPUUECKUX T 1
31 [Tpumepsr pemenuit auddepeHMaIbHbIX YpaBHEHUN 1
32 [Tpumeps! pemeHunit qudpepeHIaIbHBIX YpaBHEHUN 1
1 MatemaTtuueckoe MOJEIUPOBAHKUE PeaIbHBIX MPOIECCOB ¢ TOMONIbIO AU(PepeHInaTbHBIX 1
YpaBHEHUU
34 KonTponbnas pabora: "[lepBoobpasnas u unterpan” 1
35 Tpuronomerpuueckue GyHKITUHN, UX CBOWCTBA U TpaduKu 1
36 Tpuronomerpuueckre GyHKIMHI, UX CBOWCTBA U TpaduKu 1
37 Tpuronomerpuueckue GyHKITUHN, UX CBOWCTBA U TpaduKu 1
38 Tpuronomerpuueckre GyHKIMHI, UX CBOWCTBA U TpaduKu 1
39 Tpuronomerpuueckue GyHKITUHN, UX CBOWCTBA U TpaduKu 1
40 OT60p KOpHEH TPUTOHOMETPHUUECKHUX YPaBHEHUI C MOMOIIBI0 TPUTOHOMETPUUYECKOI |
OKPYKHOCTH
41 OT60p KOpHEH TPUTOHOMETPUYECKHUX YPaBHEHUH C MMOMOIIBI0 TPUTOHOMETPHUIECKOM 1
OKPYKHOCTH
47 OT60p KOpHEH TPUTOHOMETPUYECKHUX YPaBHEHUH C MMOMOIIBI0 TPUTOHOMETPHUIECKOM 1

OKPY>KHOCTH




OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C MMOMOIIBIO TPUTOHOMETPUYECKON

43 1
OKPY’KHOCTH
44 PemeHne TpUroHOMETPUYECKUX HEPABEHCTB 1
45 Pemienne TpuroHoMeTpUYECKUX HEPABEHCTB 1
46 PemeHne TpUroHOMETPUYECKUX HEPABEHCTB 1
47 Pemienne TpuroHoMeTpUYECKUX HEPABEHCTB 1
43 Konrponsnas padora: "['paduku Tpuronomerpuueckux pynkunuii. Tpuronomerpuueckue |
HepaBeHCTBa"
49 OCHOBHBIE METOBI PELICHUS MTOKA3aTEIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/BI PELLIEHNUS IOKA3aTEIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METOBI PELICHUS MTOKA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/BI PELLIEHNUS IOKA3aTEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI peLICHUS JIorapu(PMUIECKUX HEPABEHCTB 1
54 OCHOBHBIE METOIBI peIICHUS JTOTapU(PMHUUIESCKIX HEPABCHCTB 1
55 OCHOBHBIE METO/IbI peLICHUS JIorapu(PMUIECKUX HEPABEHCTB 1
56 OCHOBHBIE METOIbI peIIeHUS JTOTapu(PMHUUIECCKIX HEPABEHCTB 1
57 OCHOBHBIE METO/BI PELLIEHNUS UPPALIMOHATILHBIX HEPABEHCTB 1
58 OCHOBHBIE METOABI PELICHUS UPPAIMOHATIEHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/BI PELLIEHNUS UPPALIMOHATILHBIX HEPABEHCTB 1
60 OCHOBHBIE METOABI PELICHUS UPPAIMOHATIEHBIX HEPABEHCTB 1
61 I'paduueckue METOIbI PELICHHUS UPPALMOHAIBHBIX YPaBHEHHH 1
62 I'paduaeckue MeTomBI pelIeHHs] UPPAITMOHATBHBIX YPABHCHU I 1
63 I'paduueckue METOIbI PELICHNS TOKA3aTeIbHBIX YPaBHEHUN 1
64 I'paduaeckue MeTompl pelIeHnsI MOKa3aTeIbHbIX HEPABEHCTB 1
65 I'paduueckue MeTOIbI peLIeHNs JTOTapHU(PMUIECKIX YPaBHEHUI 1
66 I'paduueckue METO bl peICHUS JOrapUPMHUUECKUX HEPABEHCTB 1




67 I'paduueckue METO bl peIICHUS JOrapUPMHUUECKUX HEPABEHCTB 1
68 I'paduaeckne MeTombI pelIeHHs MOKa3aTeIbHBIX U JOTapu(MUUECKUX YpaBHEHUN 1
69 I'paduueckue METOIBI PELICHHS TOKA3aTeIbHBIX U JIOTapU(MUIECKUX YpaBHEHUMA 1
70 I'paduueckue MeTOIbI peLIeHNs TOKa3aTeIbHBIX U IOTapu(MUUYECKUX HEPABEHCTB 1
71 ['paduaeckue MeTompl pemeHns MoKa3aTeabHbIX U JorapuMUUECKIX HEPABEHCTB 1
72 KonrtponsHas pabdora: "MppanoHaibHble, TOKa3aTelbHbIE U orapu(MuiecKkrie HepaBeHcTna" 1
7 KommiekcHble uncna. Anredpandeckas 1 TPUTOHOMETpUUECKask (POPMBI 3aIIMCH KOMIIEKCHOTO 1
qucia
74 KommiekcHble uncna. Anredpandeckas 1 TPUTOHOMETpHYECKast pOPMBI 3aITMCH KOMIIEKCHOTO |
qucia
75 Apudmerndeckue ornepanuu ¢ KOMIIIEKCHBIMHA YUCITaMHU 1
76 ApubdmeTndeckre onepanuy ¢ KOMIUIEKCHBIMH YUCIIaMU 1
77 N300parkeHre KOMIUIEKCHBIX YMCel Ha KOOPAMHATHOM IIIOCKOCTH 1
78 N3o0pakeHne KOMITJIEKCHBIX YHCEIT HA KOOPIMHATHOMN TIOCKOCTH 1
79 ®opmyna Myaspa. KopHu n-oii cTenieHr U3 KOMIUIEKCHOTO Yncia 1
80 ®opmyna Myaspa. KopHu n-oil cTeneHn u3 KOMIUIEKCHOTO Yucia 1
81 [TpuMeHeHre KOMIUIEKCHBIX YHCEeN U pelieHUs (GU3NYECKUX M TeOMETPUUECKUX 3a/1au 1
82 Kontponbnas padota: "KommiekcHbie uncia" 1
83 Harypanbnble u nienbie yucia 1
84 HarypanbHblie u 1ienble yncina 1
85 IIpuMeHeHue IPU3HAKOB AECIUMOCTH LEIIbIX YUCEI 1
86 [IpumeHeHnne NpU3HAKOB JETUMOCTH LIEJIBIX YUCEN 1
87 [Ipumenenue npuszHakoB Aenumoctu nensix yucen: HOJl u HOK 1
88 [Ipumenenne npuznakoB aeauMoctu nensix ynucen: HOJl u HOK 1
89 IIpuMeHeHne NPU3HAKOB ACIIUMOCTH LEIBbIX YUCEN: OCTATKH 110 MOAYIIIO 1
90 IIpuMeHeHne NPU3HAKOB ACIIMMOCTH LEIBbIX YUCEN: OCTATKU I10 MOAYIIIO 1




HpI/IMeHeHI/Ie MPU3HAKOB JCIMUMOCTHU LECJIBIX YUCCII: AJITOPUTM EBKHI/II[a AJId pCIICHHUA 3a1a4 B

91 1
LEeNBIX YUCITaxX
92 KonrtponsHast padora: "Teopus nenbix yncen” 1
93 CucreMa 1 COBOKYITHOCTh YpaBHEHUI. PaBHOCUIIbHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS 1
94 Cucrema 1 COBOKYIHOCTh YpaBHEHHI. PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS 1
95 OCHOBHBIE METOBI PEUICHUSI CUCTEM M COBOKYITHOCTEW pallMOHAIBHBIX YPAaBHEHUM 1
96 OCHOBHBIE METOBI PELLIEHUS CUCTEM U COBOKYITHOCTEN MPPALMOHATIBHBIX YpaBHEHUI 1
97 OCHOBHBIE METOBI PEHICHUSI CUCTEM M COBOKYITHOCTEM MOKa3aTEIbHBIX YPaBHEHUM 1
98 OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U COBOKYITHOCTEN NTOKA3aTENbHBIX YPAaBHEHUN 1
99 OCHOBHBIE METOJIbI PEUIEHUSI CHCTEM M COBOKYITHOCTEH JIOTapu(PMUIECKUX YPABHCHUI 1
100 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U COBOKYITHOCTEH JTorapu(MUUECKUX YpaBHEHHH 1
101 [IprMmeHeHne cucTeM K pelIeHHI0 MaTeMaTHYEeCKUX 3a/1a4 U 3a/1a4 U3 Pa3InyHbIX o0yacTeit 1
HAyKH U peaJIbHOM JKU3HU, HHTEPIIPETALMS TOTYYEHHbBIX PE3YJIbTaTOB
102 [IprMmeHeHne cuCTeM K pelIeHHI0 MaTeMaTHYEeCKUX 3a/1a4 U 3a/1a4 U3 Pa3InyHbIX o0sacTeit 1
HayKH U peallbHOM JKU3HU, HHTEPIIPETALHs MOTYYeHHbBIX PE3YJIbTaTOB
103 [IpuMeHeHne HEpPaBEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3a/1a4 U 33/1a4 U3 pa3InyHbIX o0aacTeit |
HAyKH U peaJIbHOM JKU3HU, HHTEPIIPETALIMS TOTYYEHHbBIX PE3YJIbTAaTOB
104 Kontponbras padota: "CuctemMsl paliioHaIbHBIX, HPPAMOHATIBHBIX MTOKA3aTEIBHBIX U |
morapu(MHUIECKUX ypaBHEHUN"
105 ParnmonanbsHble ypaBHEHUS € TapaMeTpamMu 1
106 PannonanbHble HepaBEHCTBA € TapaMeTpaMu 1
107 ParmonanbsHbIE CHCTEMBI C MTapamMeTpaMu 1
108 HppaumnoHaibHble ypaBHEHUS, HEPABEHCTBA C IIapaMETPaMHU 1
109 HppannoHaiibHbIE CUCTEMBI C TTApaMETPAMM 1
110 IToxasaTenbHble YpaBHEHUs, HEPABEHCTBA C lTapaMeTpaMu 1
111 [TokazaTenbHbIE CUCTEMBI C TTApAMETPaAMU 1




112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C ITapaMeTpaMu 1
113 Jlorapudmudeckue CUCTEMBI ¢ TapaMeTpaMu 1
114 TpuroHomerpudeckue ypaBHEHHs C IIapaMeTpaMHu 1
115 TpuroHomeTrprudecKkrue HEpaBEHCTBA € lTapaMeTpamMu 1
116 TpuroHomeTpuyecKue CUCTEMBI C MapameTpaMu 1
117 [TocTpoenue u ucciieJOBaHNE MATEMATHUYECKUX MOJIENIeH pealbHbIX CUTYAIlUi C IIOMOIILIO 1
YpaBHEHHUI ¢ TapaMeTpaMu
118 [TocTpoeHue u uccineaoBaHUE MAaTEMATUUECKUX MOJIETIEH PeabHbIX CUTYyalllid C TOMOILBIO |
CHUCTEM ypaBHEHHH C mapaMeTpaMu
119 [TocTpoenue u ucciieJOBaHNE MATEMATHUECKUX MOJIENIeH pealbHbIX CUTYaAIlU C ITOMOIIBIO 1
CHUCTEM ypaBHEHHH C mapaMeTpaMu
120 KonrponsHas pabdora: "3anauu ¢ mapamerpamu” 1
121 [ToBTOpeHME, 0000IIEHNE, CUCTEMAaTH3aIKs 3HaHui: "Y paBHEeHUS " 1
122 [ToBTOpeHue, 06001eHNe, cucTeMaTH3alus 3Hanui: "Y paBHeHus" 1
123 [ToBTOpenue, 0600mEeHNe, cucTeMaTu3amus 3Hanuii: "YpaBHeHus. CucTeMbl ypaBHCHHA" 1
124 [ToBTOpeHme, 06001mIeHNe, cucTeMaTu3anus 3Hanuii: "HepaBencraa" 1
125 [ToBTOpenue, 0600IeHNe, cucTemMaTu3anus 3Hannii: "HepaBencrsa" 1
126 [ToBTOpeHme, 06001mIeHNe, cucTeMaTu3anus 3Hanuii: "HepaBencraa" 1
127 [ToBTOpenue, 0600meHNe, cucTemMaTu3anus 3Hanuii: "[IponsBoaHas u e€ npumeHeHue" 1
128 [ToBTOpenue, 0600mIeHNe, cuctemMaTu3anus 3Hanuii: "[IpousBoanas u e€ npumenenue" 1
129 [ToBTOpenue, 0600meHNe, cucTemMaTu3anus 3Hanuii: "[IponsBoaHas u e€ npumeHeHue" 1
130 [ToBTOpenue, o0o0IeHNE, cucTeMaTH3alys 3Hanuit: "MHaTerpan u ero npuMeneHue" 1
131 [ToBTOpeHmE, 0000MIIEHNEe, CUCTEMATH3aKs 3HaHui: "D yHKIMH" 1
132 [ToBTOpeHme, 0000IIeHNEe, CUCTEMATH3aKs 3HaHui: "D yHKIMH" 1
133 [ToBTOpenue, 06001meHne, cuctemaTu3anus 3Hanui: "Oyakun" 1
134 Hrorosast koHTpOIBHAS paboTa 1
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HToroBast KOHTpOJIbHAs paboTa
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[ToBTOpEeHME, 00001IEHNE, CUCTEMATH3aIIHsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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