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INOACHUTEJIBHASA 3AIINCKA

VYueOHbIl Kypc «AnreOpa U Hayala MaTeMaTHYECKOTO aHaIM3a» SBISCTCS OJHUM M3 HamoOoliee
3HaYMMBIX B TMPOrpaMMe CpEIHEro oOmero oOpa3oBaHMs, IOCKOJBbKY, C OJHOW CTOPOHBI, OH
o0ecrieunBaeT MHCTPYMEHTAIbHYIO 0a3y il H3Y4YeHHsI BCEX €CTECTBEHHO-HAYUHBIX KYpCOB, a C APYTroi
CTOPOHBI, POPMHPYET JIOTUIECKOE U A0CTPAKTHOE MBIIIIJICHHE 00YYarOIIUXCs HA YPOBHE, HEOOXOIMMOM
JJI1 OCBOCHUA I/IH(l)OpMaTI/IKI/I, O6H.[eCTBO3HaHI/ISI, HUCTOpPUH, CIIOBECCHOCTH U JPYTUX AWUCLMUIIIMH. B
paMKax JaHHOTO Y4eOHOTrO Kypca OOyYaroIIuecsl OBJIaJIEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HayKH, KOTOpasi opMyJIHPYyET CBOU JIOCTHIKEHHSI B MATEMAaTHUECKON (opMe.

VY4eOHbIll Kypc anreOpbl M Hadal MaTeMaTHYeCKOro aHaju3a 3aKJIaJbIBacT OCHOBY JUIS
YCIICHIHOI'0 OBJIAACHUA 3aKOHAMU (bPI3I/IKI/I, XHUMHU, 6I/IOJIOI‘I/II/I, IIOHUMAaHHUs OCHOBHBIX TCHIIGHI_[I/Iﬁ
pa3BUTHS DKOHOMHKH W OOIIECTBEHHOW JKW3HHU, IO3BOJSIET OPHCHTUPOBATHCS B COBPEMEHHBIX
IUGPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO UCIOJNB30BaTh HMX JJs JajlbHEHIIEro
o0pa3oBaHMsl U B TOBCEIHEBHOM XH3HH. B TO e Bpems OBlaJieHWE aOCTPAKTHBIMH W JIOTHUECKHU
CTPOIrUMH KOHCTPYKIHUAMHA aJII‘erBI U MATCMATHYCCKOI'0 aHalin3a pa3BHUBACT YMCHHUEC HAXOIAUTb
3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTbD, JIOKA3bIBATh YTBEPIXKICHUS C IOMOIIbIO HWHAYKIUH U
paccykaaTth JeIyKTHBHO, HCIIONB30BaTh O00OOIICHHE M KOHKPETH3alHI0, a0CTparupoBaHUE W
aHAJIOTHI0, HOPMUPYET KPEATUBHOE U KPUTUIECKOE MBIIIICHHUE.

B xome wu3ydeHus y4yeOHOro Kkypca «AnreOpa M Hayajga MaTEMaTHYeCKOTO aHAIHM3a»
o0y4JaroIuecs MOJTy4aloT HOBBIN OIBIT PEIICHHS MPUKIATHBIX 3a]1a4, CAMOCTOSATEIBHOTO MTOCTPOCHUS
MaTEMATHYCCKUX MOIICHCﬁ PCAIBbHBIX CI/ITyaIII/If/'I, HHTCPIIPETAU ITOJTYUYCHHBIX pemeHHﬁ, 3HAKOMISTCA C
NpUMEPaMU MaTEMAaTUYECKHX 3aKOHOMEPHOCTEW B IMPHPOJE, HAYKE M HCKYCCTBE, C BBIIAOIIUMUCS
MAaTEMaTUYCCKUMU OTKPBITUAMU U KX aBTOPaMHU.

VYueOHbIi Kypc 00J1a1aeT 3HAUYUTEIbHBIM BOCIIUTATEIILHBIM TOTEHIIMAIOM, KOTOPBIN pean3yercs
KaK uyepe3 y4eOHbI Marepuall, COCOOCTBYONIHMI (OPMUPOBAHUIO HAYYHOTO MHPOBO33PCHUS, TaK U
yepe3 crenupuKy y4eOHOH JesATeIbHOCTH, TPEOYIOMIEeH MPOAODKUTEILHON KOHIICHTPAIIMH BHUMAHHS,
CaMOCTOATCIBHOCTHU, aKKYPATHOCTHU U OTBECTCTBCHHOCTHU 34 HOHy‘-ICHHBIfI pe3yibTar.

B ocHoBe wMmeromumku oOyueHHs anreOpe W HayajlaM MaTeMaTHYeCKOro aHallu3a JICKHUT
NeSITeIbHOCTHBIN MPUHIUI 00yUYEeHUSI.

B crpykrype ydeOHOro Kypca «AnreOpa W Hayajla MaTeMaTHYeCKOTO aHAIHM3a» BbIJCICHEI
CJIEIYIOIINE COMIepKATEIHbHO-METOAUYEeCKHEe JIMHUH: «Uucna u BeraucieHus», « ODyHKIu u rpadukm,
«YpaBHEHUs M HepaBeHCTBa», «Hawama maTemaTHyeckoro aHamm3a», «MHOXeCTBa W Joruka». Bcee
OCHOBHBIC COJACPIKATCIIBHO-MCTOANYCCKUC JIMHUN HU3Yy4YarOTCA Ha MPOTAIKCHUU ABYX JICT 06yquH${ Ha
YPOBHE CpeTHero o0miero oopa3oBaHusl, €CTECTBEHHO JOTOHSIS IPYT Apyra U MOCTETIEHHO HACHIIAsICh
HOBBIMH TeMaMHM U paszzaenamu. JlaHHbIH Y4eOHbIN Kypc SIBISIETCS HWHTETPaTUBHBIM, ITOCKOJIBKY
o0benuHsIET B cebe Cco/aep)KaHWE HECKOIBKMX MaTeMaTW4ecKuX JAWCIMIUIMH, TakhX Kak anreopa,
TPUTOHOMETpPHUA, MaTeMaTHIeCKUI aHaJIn3, TCOpUA MHOXKCCTB, MATCMATUYCCKasA JIOTUKAa U APYTHC. ITo
Mepe TOro Kak OOydYaroIiuecs OBJIAAEBAIOT BCE Oosiee MMPOKUM MaTeMaTHYECKUM almapaToM, Y HHX
MOCJICI0BATEIbHO (DOPMHUPYETCS W COBEPIICHCTBYETCS YMEHHE CTPOMTh MAaTEMaTHYECKYH MOJEIh
pEaNbHON CUTyalluy, NPUMEHSTh 3HAHUS, MOJY4YECHHBIE MTPH U3yYSHUH Y4eOHOTrO Kypca, JJIs peIeHHUs
CaMOCTOSATENIFHO C(HOPMYJIMPOBAHHOW MaTeMaTHYeCKOW 3a/aud, a 3aTeM HHTEePIPETUPOBATH CBOIl
OTBeET.

ConepxaTenbHO-MeTOAMYECKass JUHUA «Yucia W BBIYMCICHHS» 3aBepiiaeT (HopMHpOBaHHE
HaBBIKOB HCIIOJIb30BAHUS JICWCTBUTENBHBIX YHCEN, KOTOpPOe OBUIO HAyaTo Ha YPOBHE OCHOBHOI'O
obmero oOpazoBanus. Ha ypoBHe cpemnero oOmiero oOpa3oBaHHs 0CO00€ BHUMAHHUE YICISIECTCS
(OpPMUPOBAHUIO HABBIKOB pAI[MOHATBHBIX BBIYMCICHHN, BKIIOYAIONIMX B ce0S HCIIOIB30BAHUE
Pa3INYIHBIX (I)OpM 3aImrMcCu 4rciia, yMEHUC ACIaThb NPUKHUIKY, BBIIIOJHATD HpI/I6J'II/I)KéHHBIe BBIYHCIICHHA,
OLICHMBAaTh YHWCIIOBBIC BBIPRXKEHHs, paboTaTh C MAaTEeMAaTHYECKMMU KOHCTAHTaMH. 3HAaKOMBIC
O6yan-OIIII/IMC$I MHOXCCTBa HATypaJIbHBIX, MLOCJbIX, paldlOHAJIBHBIX U HeﬁCTBHTeHBHBIX YUCeJl
JOTIOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEl. B KakIOM M3 3THX MHOXECTB PacCMaTpUBAIOTCS
CBOWICTBEHHBIE €My CIEI[U(PUYECKUE 3a/1a4H U ONEPalliu: JICJICHNE HAIeN0, ONICpUPOBAHUE OCTATKAMHU
Ha MHOJXKECTBE II€JBIX YHCENl, OCOOBIE CBOWMCTBA pAIlMOHAIBHBIX M HPPALMOHAIBHBIX YHCEl,
apI/I(bMeTI/ILIeCKI/Ie orncpanru, a TaKXE H3BJICYCHHUE KOPHA HaTypa.]'IBHOﬁ CTCIICHU Ha MHOXECTBE
KOMIUIEKCHBIX 4ucell. biiaromaps mocinenoBaTelIbHOMY PaCIIMPEHHUIO KpPyra MCIOJIb3YEMbIX YUCEN U



3HaKOMCTBY C BO3MOKHOCTSIMH MX TPUMEHEHHUS JUIsI PELICHHs pPa3lW4HbIX 3a7ad (OpPMHPYETCs
IIPEICTaBICHUE O €QMHCTBE MAaTEMATHKM KaK HAYKH M €€ pOJIM B IOCTPOCHHU MOZEIEH PEATBHOrO
MUPA, IUPOKO UCTIOIB3YIOTCS 0000IIEHNE U KOHKPETH3AIHSL.

JIuHns «YpaBHEHHs M HEPABEHCTBA» pPEAIN3yeTCs HA MPOTSIKEHUU BCEro OOy4yeHHUs Ha ypOBHE
cpeaHero obmero o0pa3oBaHusi, MOCKOJIBKY B KaXI0M paszene [IporpaMMbl mpeaycMOTPEHO pelieHne
COOTBETCTBYIOLIMX 3a/1a4. B pe3ynprare 00ydaromuecs: OBjIaeBalOT pa3IMuYHbIMU METOJAMU PEIIECHUS
palMOHANBHBIX, HPPALMOHAIBHBIX, ITOKA3aTEeNbHBIX, JIOTAPU(PMUYECKUX H TPUTOHOMETPHUECKUX
YPaBHEHMM, HEPABEHCTB M CHCTEM, a TAKXKE 3a/1ay, coAepxkallux mnapamerpsl. llomyueHHble ymMeHMs
IIMPOKO HCIIONB3YIOTCS TPH HCCIEJOBAHUU (YHKLIMH C IMOMOIIBIO IMPOU3BOJHOM, NpPU PEUICHUU
IPUKIIAJHBIX 33Jja4d U 3a7jad Ha HAXO0X/IeHUEe HauOOJbIINX U HAUMEHbIINX 3HaYeHU! QyHKIMU. [laHHas
cojiep)KaTeNbHasl JIMHUS BKIIOYaeT B cedst Takxke (OPMUPOBAHME YMEHHUH BBIMOIHATH PAcuéThl 110
bopmynamM, npeoOpa3oBaHus PALMOHAIBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUH, a
TaKXKe BBIPAKCHUH, COAEPIKAIIMX CTENeHH M jorapudmel. braromaps u3yuyeHuio anredpamyeckoro
MaTepuaja MPOUCXOAMUT JajbHEHIiee pa3BUTHE aITOPUTMHUYECKOIO W aOCTPAaKTHOIO MBIIUICHUS
oOyyaromuxcs, (OPMHUPYIOTCS HAaBBIKM JEAYKTUBHBIX PacCyXIEHHH, padoThl ¢ CHUMBOJHHBIMHU
(dbopmamu, IpeAcTaBIEHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BUJIE PABEHCTB M HEPABEHCTB. Anredpa
npeuiaraet 3 (HeKTUBHBIC HHCTPYMEHTHI ISl PEICHUS MPAKTHYECKUX M €CTeCTBEHHO-HAYYHBIX 3a/1a4,
HarJIsiJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

ConepxatenbHO-MeToandecKas JIUHUS « OyHKIUHN U rpaduKu» TECHO MEPeIIeTaeTCs ¢ JPyTUMHU
JUHUAMU Y4eOHOro Kypca, MOCKOJIbKY B KAaKOM-TO CMbICIE 3aJaéT IOCJIEI0BATENbHOCTh U3yUEHHS
MaTtepuaia. l3ydeHune CTENeHHOW, IOKa3aTeIbHOH, JIOrapu()MUYECKOH ¥ TPUTOHOMETPHYECKUX
(GyHKUMH, UX CBOMCTB M I'paMKOB, UCIOJIb30BaHUE (DYHKIUM A pelieHns 3a1ad U3 JpyTrux yuyeOHbIX
IIPEAMETOB U PEAIBHOM JKM3HU TECHO CBSI3aHO KAK ¢ MAaTEMATHMYECKUM aHAIM30M, TAK U C pEHICHUEM
ypaBHeHMH UM HepaBeHCTB. [Ipu sTOoM OosblIoe BHUMaHUE YyaenseTcs (HOPMUPOBAHHIO YMEHHUs
BBIpOXaTh (OPMYyJIaMU 3aBUCHMOCTH MEXIY DPa3JMYHBIMH BEIWYMHAMH, WCCIEAOBAThH IOyYCHHBIC
¢byHKUMH, CTpoUTh MX rpaduku. Marepuan 3Toil coiepXkaTenbHON JMHUM HalelleH Ha pa3BUTHE
YMEHUHN U HABBIKOB, IMTO3BOJISIONINX BBIPAXKATh 3aBUCHMOCTH MEXIy BEIMUYMHAMHU B PA3ITUYHON Popme:
aHaJUTUYeCKOH, rpaduueckol U  cioBecHoM. Ero wu3yueHue crnocoOCTByeT  pa3BUTHUIO
ATOPUTMUYECKOTO MBIIIICHHSI, CIIOCOOHOCTH K OOOOIICHHIO M KOHKPETH3allMH, HCIIOIb30BaHUIO
aHaJIOTUH.

CopepxarenpHast auHMS «Hadama MaremaTuueckoro asaian3a» IO3BOJSET CYLIECTBEHHO
paciMpuTh Kpyr Kak MaTeMaTHYeCKUX, TaK U MPUKIATHBIX 337a4, JOCTYIHBIX 00yJaroIUMCsl, TaK KaK
Yy HUX TOSBIISETCS BO3MOXHOCTh CTPOUTH I'PaUKH CIIOKHBIX (PYHKIMM, ONPEAeNsITh UX HauOOJbIINE U
HaUMEHBIINE 3HaUEHUs], BBIYUCIATD TUIOMEAAN GUTYp U 00bEMBI TeJl, HAXOUTh CKOPOCTH U YCKOPEHHUS
npoueccoB. JlaHHas cojep)KaTelbHas JIMHUAA ~ OTKPBIBAET HOBBIE BO3MOXXHOCTH  ITOCTPOEHUS
MaTeMaTUYeCKUX MOJCIIEH pPEAIbHBIX CHUTyalHdW, IO3BOJSAET HAXOAWTh HAWIIydlllee pELICHHUE B
NPUKJIAJHBIX, B TOM 4HCIE COIMAJIbHO-3KOHOMUYECKHX, 3a/adaX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOr0 aHaln3a CHOCOOCTBYET pa3BUTHIO a0OCTPaKTHOIrO, (OPMaiIbHO-JIOTHYECKOTO H
KpEaTUBHOT'O MBIIIJIEHUS, (POPMUPOBAHUIO YMEHUHN pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTEMAaTHUKH B
HayKe, TeXHUKE U HcKyccTBe. OOydaromuecss y3HalOT O BBIAAIOIIUXCS pe3yJbTaTax, MOJyYeHHbIX B
XOJI€ pa3BUTHSI MaTEMaTHKU KaK HayKd, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOINYECKas JTUHUSA «MHOXeCTBa M JIOTMKA» BKIIOYAeT B ceOs 3JI€MEHTHI
TEOPUM MHOXKECTB W MATEMaTUYECKOM JIOTMKH. TeOpeTHKO-MHOKECTBEHHBIE IIPEICTABICHUS
MIPOHU3BIBAIOT BECh KypC LIKOJBHOM MaTeMaTHKH W TpeasaraloT Haubojee yHHBEPCAJIbHBIN S3BIK,
OOBEIMHSIOMMNA BCe pa3felbl MaTeMaTMKd W €€ TPUIOKEHUM, OHHM CBA3BIBAIOT pa3HbIE
MaTeMaTU4YeCKUe NUCLUIUIMHBI U UX IPWIOKEHUA B euHoe 1enoe. [109ToMy BaKHO 1aTh BO3MOYKHOCTh
oOydarolieMycss THOHHMMaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK COBPEMEHHOM MaTeMaTHKU H
HCIIOJIB30BaTh €ro I BBIPAXKEHHS CBOUX MbICIEH. J[pyrMM Ba)KHBIM IPHU3HAKOM MaTEMaTUKH Kak
HayKH CIIeAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOTrOCTh OOOCHOBAaHUW W CJIEIOBAHUE OMpPEAeIEHHBIM
IIpaBWwJIaM IOCTPOECHMsI JI0KA3aTEIbCTB. 3HAKOMCTBO C D3JIEMEHTAMHM MaTeMaTU4YEeCKOW JIOTUKH
CHOCOOCTBYET pPa3BUTHIO JIOTMYECKOTO MBIIUIEHHUS OOYydYaloluXcs, MO3BOJIAET MM CTPOUTH CBOU
paccy’kJeHHs Ha OCHOBE JIOTHYECKUX MPaBHil, (OPMUPYET HAaBBIKM KPUTHUECKOTO MBILIICHHS.

B yuebHoM kypce «Aunrebpa M Hayaja MaTeMaTUYECKOTO aHajiN3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJAETUPOBAHMS, KOTOpbIE MPU3BaHBI CIIOCOOCTBOBATH (POPMHUPOBAHHIO HABBIKOB
ITIOCTPOEHHsI MOJENEN pealbHbIX CUTyallMid, HCCIEIOBAaHUSA STHUX MOJEJIEH C TMOMOUIBI0 arapara



anreOpbl U MaTeMaTHYECKOro aHalM3a, MHTEPIpPETAllMd MOJYYeHHBIX pe3ynbTaToB. Takue 3amaHus
BIUICTCHBI B K&KJbIA U3 Pa3JiejOB MPOrPaMMBbI, TTOCKOJILKY BECh MaTepHaj y4eOHOro Kypca IIHpPOKO
UCIIONB3YETCS JUIsl pELleHUs MPUKIAaAHBbIX 3axad. [Ipu peleHMM peanbHBIX MPAKTHYECKUX 3aaad
oOyuJaromyecs: pa3BUBAIOT HAOJIIOIATSIIBHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJIb30BaTh  aHAJOTHI0, 0000maTh W KOHKPETH3UPOBaTh mpoOiieMy. JlesATeNbHOCTh IO
(OPMHUPOBAHHUIO HABBIKOB PEIICHMS MPUKJIAJIHBIX 33]]a4 OPraHU3yeTCs B MPOIECCEe U3YUYCHHS BCEX TEM
y4e0HOT0 Kypca «Anredpa 1 Hadajaa MaTeMaTUIECKOTO aHATH3a».

Ha m3yuenue yueOHOro Kypca «Anredpa ¥ Hadajga MaTeMaTHYECKOTO aHAIM3a» OTBOJMUTCS 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Heento), B 11 kimacce — 136 yacoB (4 yaca B HEZACIIO).



COJAEPKAHUE OBYYEHUA

10 KJIACC

Yucia ¥ BBIYHCICHUSA

Pammonanbupie  uyucna. OOBIKHOBEHHBIE W JECATHYHBIE JpOOM, MPOIEHTHI, OECKOHEYHBIE
nepuoaudeckue podu. Ilpumenenue npobOell M MPOLEHTOB AJIA PELICHUs NPHUKIATHBIX 3a7ad M3
Pa3IMYHBIX OTPACIEN 3HAHUW U PEaJbHOU KU3HU.

JlelicTBUTENbHBIE YnCia. PalioHalbHbIe U MPPALMOHAIbHBIE YiCia. ApU(pMETHYECKHE OIIepaliiy
C JCWCTBUTENBHBIMU YHCIAMH. MOayNb JNEHCTBUTEIBHOTO YHCIa U ero cBoiictBa. [IpuOmmkéHHbIC
BBIUHCJICHMS], IPAaBUJIA OKPYIJICHNUS, IIPUKKUIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenb ¢ nensiM nmokazatenem. bunom Heiorona. Vicnonp3oBanue moaxoasmieit Gopmsl 3anucu
JEHCTBUTEIBHBIX YACET VISl PELICHHs IPAKTUYECKUX 3a]1a4 U IIPEICTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HATYPaJIbHON CTENICHH U €0 CBOMCTBA.

Crenenp ¢ palMOHAIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIBHBIM
[I0Ka3aTeleM.

Jlorapudm uncna. Cpoiictsa jorapudma. JlecaTuuHble U HaTypalibHbIE JTOTapu(MBbI.

CuHyC, KOCHMHYC, TAaHI€HC, KOTAHI€HC YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC U
apKTaHI€HC YMCIOBOIO apryMeHTa.

YpaBHeHHs U HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHBIE NTPe0Opa3oBaHus. Y paBHEHUE, KOPEHb ypaBHEHMs. PaBHOCHIIbHBIE
YpaBHEHUs U ypaBHEHUA-CIEACTBUA. HepaBeHCTBO, pellieHne HEPaBEHCTBA.

OCHOBHBIE METOJIbl PELICHUs LEIbIX U JIPOOHO-pAllMOHAIBHBIX YpPAaBHEHMH M HEPaBEHCTB.
MHoOrowieHsl OT OJJHOM MEPEMEHHOM. [[eleHrne MHOro4JIeHa Ha MHOTOWIEH ¢ ocTaTKoM. Teopema besy.
MHorousiens! ¢ nenbiMu koapdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YNCIOBBIX BRIPAKECHUHN, COACPIKAIINX CTEICHH U KOPHH.

WppanumonansHele ypaBHeHUsA. OCHOBHBIE METOABI PELIECHUS UPPALIMOHAIBHBIX YPABHEHUH.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPaBHEHUH.

IIpeoOpa3oBanue BbIpAXEHU, COACPIKAINX JIOTApU(MBI.

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI PEIICHHS JTOTapU(PMUUECKUX YPAaBHEHHA.

OcHoBHBIE ~ TpuroHomerpuyeckue  Qopmynsl.  [IpeobpazoBaHue  TPUTOHOMETPHUECKUX
BBIpa)KCHMI. Pelenrie TpuroHoOMeTpu4eCKuX YpaBHEHUI.

Pemrenne cucreM JIMHEHWHBIX YpaBHEHMI. Marpuna CUCTEMBl JIMHEMHBIX ypaBHEHUM.
Onpenenurens MaTpulbl 2X2, ero reOMETPUYECKUIl CMBICI U CBOMCTBA, BBIYMCIIEHUE €0 3HaueHus,
IIPUMEHEHHUE ONPEACIUTEN Ul PEIIECHUS CUCTEMbI JIMHEHHBIX ypaBHEHUH. PeleHue npukiagHbIX
3a7a4 ¢ MOMOUIIBIO CUCTEMBI JINHENHBIX YpaBHEHUU. M cciieToBaHNE TOCTPOCHHON MOJIENIH ¢ TOMOIIBIO
MaTpHL ¥ ONPEICIUTEIIEH.

[TocTpoeHne MareMaTH4YECKMX MOJEIEH pEealbHOM CHUTyallMH C TIOMOLIbIO YPaBHEHHUW H
HepaBeHCTB. [IpuMeHeHne ypaBHEHHH M HEPABEHCTB K PEIICHHUIO MaTEMAaTHMUYECKUX 3aJad U 3a1ad U3
Pa3IMYHbIX 00JaCTe HayKu U peaibHOM JKU3HH.

DYyHKUMH U TPaPuKU

OyHKIM, crocoObl 3aaanus (GyHKuuu. B3zaumHo oOpatHble QyHkiuu. Kommnosumnus QyHKIuM.
I'padux GpyHkumu. DnemMeHTapHble mpeoOpa3oBaHus rpagukoB GyHKIHH.

Ob6nacTh ompeneneHUss U MHOXeCTBO 3HadeHMH ¢yHkuuu. Hymun ¢ynkunuu. IlpomexyTtku
3HaKonocTossHCTBa. Y&THble W HeuéTtHble ¢yHkimu. Ilepuoanyeckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (YHKIMH. MakcuMyMmbl 1 MUHUMYMBbI pyHKIMHU. Hanbonbiiee 1 HauMeHblee 3Ha4eHUs
(GYHKIHMU Ha TPOMEXKYTKE.

JluneiiHas, KkBajapaTHuyHas M JpOOHO-TUHEHHass (QYHKIMH. DJIEMEHTapHOE HCCIEeOBAaHUE H
MOCTPOEHHE UX IPapUKOB.

Crenennas (yHKIHS C HATypaJdbHBIM U IIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1
rpaduK KOpHS n-Oi CTENEeHH Kak (PyHKIIUN 0OpaTHOM CTENEeHU C HaTypaJbHBIM ITOKa3aTeNIEM.

[lokazarenpHass u jorapudmuueckas GYHKIUM, WX CBoOWcTBa W rpaduku. Vcmonb3zoBaHue
rpaduKoB (PYHKIUI U1 peleHns ypaBHEHUH.

Tpuronomerpuyeckasi OKpPY>KHOCTb, ONpEJEICHUE TPUTOHOMETPUUECKHX (PYHKIMN YHCIOBOTO
apryMeHTa.



OyHKIMOHANBHBIE 3aBUCHUMOCTH B peallbHBIX Npoleccax M sBIEHUAX. ['papuku peanbHBIX
3aBHCHUMOCTEH.

Havyana maTeMaTH4eCKOro aHajmu3a

[TocnenoBarenbHOCTH, CHOCOOBI 3afaHMs IOCieqOBaTeNbHOCTEH. MeTos MareMaTuyeckoi
UHAYKIMU. MOHOTOHHBIE W OrpaHMYEHHBIE IOCIEAOBaTENbHOCTU. Vcropus BO3HMKHOBEHHUS
MaTEeMaTHYECKOro aHalln3a KaK aHalln3a 0ECKOHEUHO MaJIbIX.

Apudmernueckass U reoMeTpudeckas Mporpeccud. beckoHeyHO yOBIBalOIIas reoMeTpruYecKast
nporpeccusi. Cymma OeckOHEYHO YOBIBAIOIIEH TEOMETPHUYECKON mnporpeccuu. JIuHeWHbIn U
9KCIIOHEHIMANIBHBIN pocT. Yueno e. PopMyra CII0KHBIX IIPOLEHTOB. VCroyib30BaHue IPOrpecCuu s
peuIeHus pealibHbIX 3aJa4 IPUKIIATHOTO XapaKTepa.

HenpepoiBable ¢yHKIMM UM UX cBoiicTBa. Toukum paspbiBa. ACUMOTOTH T'padUKOB (QYHKLHUH.
CpoiicTBa (yHKIMI HEOpepbhIBHBIX Ha OTpe3ke. MeToJq HMHTEpBAJIOB MJsl PEHICHHUS HEPaBEHCTB.
[TpumMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKUIUHN TSl peIICHHs 3a/1a4.

[lepBas u BTOpas nmpousBoaHble GpyHKIMU. OnpeneneHyue, reoMeTpUIecKuil U GU3NUEeCKUd CMBICIT
MIPOM3BOTHOM. Y paBHEHHE KacaTEIbHOU K TpaduKy QyHKIUH.

[IpousBonubie s1emMeHTapHBIX GyHKIUA. [Ipon3BoaHas cyMMbl, MPOU3BEACHHUS, YACTHOTO U
KOMITO3UIIUH (PYHKITHIA.

MHuoxecTBa H JIOTHKA

MHOXeCTBO, oOmepalud HaJ MHOXECTBAMU M WX CcBoMcTBa. Jluarpammsel Diinepa—Benna.
[IpuMeHeHrne TeOpeTUKO-MHOKECTBEHHOIO anmnapara JJis ONKUCaHUs peajbHbIX MPOLECCOB U SBIICHUM,
[IPU PEUICHNU 33/1a4 U3 JPYTUX YUIeOHBIX IPEAMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTHYEeCKOro OOBEKTa, CIEACTBHE, JI0Ka3aTeIbCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YHEBHOI'O KYPCA «AJITEBPA M
HAYAJA MATEMATHYECKOI'O AHAJIM3A» (YT'JIYBJIEHHBIM YPOBEHbB) HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpakIaHCKOTr0 BOCIMTAHUS:

c(hOPMHUPOBAHHOCTh TPAKITAHCKON TMO3UIMH OOYYAFOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCHUHCKOTrO OOIIEeCTBa, MPEIACTABICHWE O MAaTEeMATHYECKUX OCHOBaX (YHKIIMOHUPOBAHHUS
PasIMYHBIX CTPYKTYP, SIBICHHM, MPOLEAYP I'PakIaHCKOro o0miecTBa (BBHIOOPHI, OMPOCH M APYroe),
YMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMH WHCTUTYTaMH B COOTBETCTBUU C WX (DYHKUIUAMU H
Ha3HAYCHHEM;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOPMHUPOBAHHOCTh POCCHUUCKOW TPaXKJAHCKOW WJICHTHYHOCTH, YBaXEHUS K MPOIUIOMY U
HACTOSIIEMY POCCUHMCKOM MaTEMaTHKH, IIEHHOCTHOE OTHOLIEHUE K JOCTHXKEHUSAM POCCUHUCKUX
MAaTeMaTUKOB U POCCHUMCKOW MATEMAaTHYECKOW IIKOJIbI, UCMOJb30BAHUE ATUX JOCTHUNKEHUU B JPYTrHUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMHKH;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HaHUE IYXOBHBIX IIEHHOCTEH POCCHICKOrO Haponaa, c(hopMUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHUs, STUUYECKOI0 MOBEJACHHUSI, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHHI HAayKU U
NEeSTEIbHOCTHIO YYEHOT0, OCO3HAHUE JIMYHOTO BKJIA/Ia B MOCTPOCHHUE YCTOMYUBOTO OYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAS ACTETUKY MATEeMAaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJlay, PEIICHUH, pPACCYXJACHUH, BOCIPUUMYMBOCTH K MAaTEMaTHYECKHM acIleKTam
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) ¢pu3HYeCKOro BOCIUTAHUS:

c(OPMUPOBAHHOCTh YMEHHUS IMPUMEHSITH MATEeMAaTHUECKHWE 3HAHHUS B WHTEpEcax 3J0POBOTO H
0e3onmacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (3I0pOBOE IMHUTAHHUE,
cOamaHCHPOBAaHHBIA PEXKUM 3aHATHH W OTIbIXA, pPErylisipHas (u3Mdeckas aKTUBHOCTH), (PU3NUIECKOE
COBEPILIEHCTBOBAHUE MPHU 3aHATUSAX CHOPTUBHO-03JOPOBUTEIBHOMN JESTENBHOCTHIO;

6) TPy10BOT'0 BOCIIMTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHHE I[EHHOCTU TPYAONIOOUs, WHTEpEC K pasIu4yHbIM cdepam
MpoeCCUOHAIBHON JCATEIHHOCTH, CBA3AHHBIM C MaTEMaTUKOM W €€ MPUJIOKEHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied NpodeccCHu W pealn30BBIBATH COOCTBEHHBIC KHU3HEHHBIC
MJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYECKOMY OOpa3oBaHHUIO M CaMOOOpa30BaHMIO Ha
MPOTSHKEHUM BCEH KU3HHU, TOTOBHOCTh K AKTUBHOMY YYAacTHIO B PEIICHUM MPAKTHUYECKUX 3aJad
MaTeMaTU4eCKOW HalpaBJIE€HHOCTH;

7) 3K0JOrH4eCKOro BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH IKOJIOTHUECKOU KYJIbTYPhl, MOHUMAHNE BIUSHUS COLIUATEHO-DKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHME MPHUPOJAHON M COIMAIbHOM Cpelbl, OCO3HAHWE TJI00ATBHOTO XapakTepa
9KOJIOTUYECKUX MPOOJIEM, OPUEHTAIIUS HA MPUMEHEHUE MaTeMaTHYECKUX 3HAHUM JJI pelieHus 3a71a49 B
00JacTy OKpYXAaroliel cpelibl, IUIAHUPOBAHKE MOCTYIKOB M OIEHKH MX BO3MOKHBIX MOCIEACTBUMA AJIs
OKpY>KaloIleu Cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKd U OOIIECTBEHHOHN MPAaKTUKU, MOHUMaHUE MATeMAaTHYECKON HayKH Kak cepbl YelIOBEYECKOU
NESTETLHOCTH, JTAlOB €€ Pa3BUTHS M 3HAYMMOCTH JIJISl PA3BUTHS IUBUJIN3AINH, OBIAJCHHUE SI3BIKOM
MaTeMaTUKU U MaTEMaTUYECKON KyIbTYypOH KaK CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYLIECTBIISATh
MIPOEKTHYIO U UCCIIEI0OBATEIBCKYIO IEITEIbHOCTh HHINBUTY ATHHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
Ba3oBble Jornuyeckue geiicTBus:



BBISIBJISITH M XapaKTePU30BaTh CYIIECCTBECHHBIC NMPU3HAKKM MATEMATUYECKUX OOBEKTOB, MOHSITH,
OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OINpEAeTeHUs TMOHATUN, YCTaHaBJIMBATh
CYIIIECTBCHHBIH TPU3HAK KiIacCU(UKAIMKM, OCHOBAaHUS /sl OOOOIICHWS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOIO AHAJIN3A;

BOCIIPUHMMATh, (OpMYyIUpOBaTh U  MPeoOpa3OBBIBATh CYKICHUSA: YTBEPIUTEIbHBIE H
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U M MTPOTUBOpPEUHs B (paKTaX, JaHHBIX,
HAONIOJICHUSAX W YTBEPXKICHUSX, MpeajiaraTb KPUTEPUU [UIsl BBISBICHHUS 3aKOHOMEPHOCTEU H
IIPOTUBOPEYU;

JienaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W HWHIYKTHUBHBIX
YMO3aKIOYEHUH, YMO3aKJIIOUEHUH 10 aHAJIOTHH;

MIPOBOAUTH CaMOCTOSITEILHO JOKa3aTelIbCTBA MAaTeMAaTUYECKUX YTBEp)KIEHUH (MpsMble U OT
MPOTUBHOTO), BBICTPAMBATH APTYMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpPATh CIoco0 pemieHust y4eOHOW 3aha4yu (CpaBHMBATHh HECKOJBKO BApHUAHTOB pPEILCHHS,
BbIOMpaTh HanboJiee MOAXOASAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3zoBble uccienoBareibckue 1elCTBUSA:

UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IMO3HaHUs, (OpMyIHpPOBAThH
BOTIPOCHI, (PUKCHPYIOIIHE MPOTUBOPEUNE, MPOOIIEMY, yCTaHABINBATH UICKOMOE U TAHHOE, ()OPMHUPOBATH
TUIIOTE3Yy, APIYMEHTHPOBATH CBOIO MMO3UIUI0, MHEHHUE;

IIPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA AKCIEPHUMEHT, UCCIIEI0BAHUE 10 YCTaHOBJIEHUIO
O0COOCHHOCTEW MaTeMaTUYeCKOro OOBEKTa, SBIEHUS, MPOLIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENTbHO (hOpPMyIHpPOBaTH OOOOIIEHHS M BBIBOABI 10 pe3yJibTaTaM MPOBEAEHHOTO
HAOJIOACHUS, WCCIIEOBAHUS, OLEHUBATH JOCTOBEPHOCTH IIOJYYEHHBIX pPE3YJIbTAaTOB, BHIBOJAOB U
000011IeHMI;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOLIECCA, & TAKXKE BBIABUIATH IPEAIOJOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanueii:

BBIBJIATH JeUUUThl MHDOpPMAIMM, TAaHHBIX, HEOOXOJUMBIX NJs OTBETa Ha BOIPOC W s
pelIeHus 3a/1auH;

BBIOMpaTh MH(OPMALIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIM3UPOBATh, CHCTEMAaTU3UPOBATh
Y UHTEPIPETUPOBATH MH(POPMAIIHIO pA3IMYHBIX BUJIOB U (DOPM MPE/ICTABIICHNUS,

CTPYKTYypUpOBaTh HH(OpMAIINIO, TMPEACTABIATh €€ B Pa3NU4YHBIX (PopMmax, HILTIOCTPHUPOBATH
rpaduyecku;

OILICHUBATh HAAEKHOCTh HH(DOPMAIIMH IO CAMOCTOSATEIHHO CHOPMYTHPOBAHHBIM KPUTEPHUSIM.

KoMmyHukaTHBHBIE YHHBepPcaIbHbIe YueOHbIE el cTBUS

Oomenue:

BOCIPUHUMATH U (OPMYIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUSMHU U LIETSIMU OOIICHHUS,
SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOIO TOLIKy 3pCHI/I$I B YCTHBIX N IIHCBMCEHHBIX TCKCTaX, AaBaThb
MOSICHEHHUSI 110 XO/1y pelIeHHs 3a/1a4i, KOMMEHTHPOBATh MOyUYEeHHBIH pe3ybTarT;

B X0JIe 00CYKJIEHUS 33]]aBaTh BOTIPOCHI MO CYIIIECTBY 00CYKIaeMOM TeMBbI, IPOOIEMBI, peracMon
3a/laud, BBICKA3bIBaTh HJICH, HAIICIEHHBIE HA TOUCK PEIICHHUs, COMOCTABISITH CBOU CYXKICHHUS C
CY)KJIGHI/IHMI/I npyrnx yqaCTHI/IKOB Jauaiora, O6H3py>KI/IBaTB pa3Jth/Ie U CXOIACTBO HO3I/IHI/II7[, B
KOPPEKTHOI opMme GopMyITupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

Hpe)ICTaBJ'ISITB pesynLTaTm pemeHI/m 3aga4u, 3KCHepI/IMeHTa, HCCICI0BaHUsI, HpOGKTa,
CaMOCTOSITENTLHO BBIOMPATh (opMaT BBICTYIUICHUS C y4€TOM 3aad MPE3CHTAUd U OCOOCHHOCTEH
ayTMTOPUH.

PerynsiTuBHbIC yHUBEpCAJIbHbIC y4eOHbIE 1eiiCTBUSA

Camoopranu3anus:

COCTaBJIATH IUIaH, AITOPUTM PELLEHUS 3a]aul, BEIOUpATh CIOCO0 pelIeHus ¢ yUETOM UMEIOIINUXCS
pecypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHPOBATH BAPUAHTHI PELICHUN C
y4ETOM HOBOM MH(OpMaIUy.



CaMOKOHTPOJIb, SMOIHOHATbHBII HHTEJJIEKT:

BJaJCTh HABBIKAMH ITO3HABATEIBHON pe(ICKCHH KaK OCO3HAHHS COBEPIIAEMBIX ICHCTBUU M
MBICIUTEIBHBIX MPOIECCOB, MX PE3yJIbTATOB, BJAIETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS
mpoIiecca M pe3ysabTara pelIeHns] MaTeMaTHYCCKON 3a/1auHu;

MPEIBUACTh TPYTHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUH 3a/1a4H, BHOCUTh KOPPEKTHUBBI
B JEATENBHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, NAHHBLIX, HAWIEHHBIX OIIMOOK, BBLIABIECHHBIX
TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHME PE3YJIbTATa ICIH U YCIOBUAM, OOBSICHATH MPUYMHBI JOCTHKEHUS HIIH
HEJIOCTHXKCHHS PE3YJIbTaTOB JEATCIbHOCTH, HAXOAUTh OIMIMOKY, JaBaTh OIICHKY NPHOOPETEHHOMY
OIIBITY.

CoBMecTHAasI 1eATEIbHOCTD:

[MOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHANBUAYAIbHOM PabOTHI PH PEIICHUH
y4eOHBIX 3a/1a4, IPUHUMATh 11eJIb COBMECTHOM JI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacHpefensTh BHIABI pabOT, JOroBapUBaThCS, OOCYKIATh IPOIECC M Pe3ysibTaT paboThI,
0000111aTh MHEHUSA HECKOJIBKHUX JIIONIEH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboTel (00CYkaeHUs, OOMEH MHEHHH, «MO3TOBBIC IITYPMbD)
W WHBIC), BBIMOJHATH CBOK YacTh pabOThl M KOOPAWHHPOBATH CBOM JCHCTBHS C APYTHMHU UYICHAMH
KOMaH/Ibl, OIIEHUBATh Ka4€CTBO CBOETO BKJaAa B OOIIUI IMPOMYKT IO KPUTEPHUAM, CHOPMYITHPOBAHHBIM
yYaCTHUKaMU B3aUMOICHCTBHSI.

HNPEAMETHBIE PE3YJBbTATbBI

K xoniy o6yuenust B 10 ki1acce oOyyaromuiicss MOJIy4YUT CIAEAYIOLNE IPEIMETHBIE PE3YJIbTATHI
[0 OTJENBHBIM TeMaM pabouell mporpammsl ydeOHOro Kypca «Auredpa M Hadajga MaTeMaTUYECKOIro
aHaIM3ay:

Yuciia 1 BBIYMCICHUSA:

CcBOOO/IHO ONEPUPOBATh MOHATHIMU: PALlMOHAIBHOE YUCIIO0, OECKOHEUHas IepuoanyecKkas apo0osb,
IIPOLIEHTBI, UPPALMOHAIBHOE YHUCIO, MHOXKECTBA PALMOHAIBHBIX U JEHCTBUTEIBHBIX YHCEN, MOIYJIb
JIEHCTBUTEIILHOTO YHCIIA;

NPUMEHATh JAPOOM M TPOLEHTHl JUIsl pEeIlIeHUs MPUKIAJHBIX 3aJad M3 Pa3IMuHBIX OTpacien
3HaHUH U PEaJIbHOM KU3HU;

MPUMEHATh NPUOTMKEHHBIE BBIUMCIICHUS, IPABUJIa OKPYIJIEHUS, TPUKUAKY U OLIEHKY pe3yJibTaTa
BBIYHCIICHHUI;

CBOOOJHO ONEPUPOBATh MOHATUEM: CTETEHB C IIeJbIM IT0Ka3aTesIeM, UCIOIb30BATh MOAXOISAIIYI0
(dbopMy 3anucH IEHCTBUTENBHBIX YMCEN ISl peLIeHUs MPAKTUYECKUX 3a/1a4 U MPEACTAaBICHUS TaHHBIX;

CBOOO/THO OTIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypaIbHOM CTENEeHN;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM ITOKa3aTelNeM;

CBOOO/THO ONIEPUPOBATH MOHATHAMU: JIOTapu(PM YKcia, AECATUUHBIE U HaTypaJibHbIE JJOTapu (MBI,

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIIOBOTO apryMEHTa;

OIIEpUPOBATh NOHATUAMU: aPKCUHYC, aDKKOCUHYC M apKTaHI'€HC YHCIOBOIO apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA:

CBOOOJHO ONEpHPOBAaTh MOHATUSMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PAaBHOCUJIbHBIE
YpaBHEHUs U YPaBHEHUA-CIEACTBUS, PABHOCHIIBHBIE HEPABEHCTBA;

MPUMEHATh Pa3IMYHbIe METOJbI PEIICHHs PAllMOHAIBHBIX M JIPOOHO-PAIlMOHAIBHBIX YPaBHEHUH,
MIPUMEHATHh METOJ] UHTEPBAJIOB JUIsl PEIIEHUSI HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MOHATHSIMU: MHOTOWIEH OT OJHOW NMEepeMEHHOW, MHOTOWIEH C IEJbIMU
ko3¢ dULIMeHTaMHi, KOPHU MHOTOYJIEHA, PUMEHSTh JIeJIEeHHEe MHOTOYJeHa Ha MHOTOWIEH C OCTaTKOM,
teopemy besy u Teopemy Buera i pemenus 3anay;

cBOOO/JIHO ONEepUpOBATH MOHATUSMU: CHCTEMA JIMHEWHBIX YpaBHEHMM, MaTpHIla, ONpeIeIUTeNhb
MaTpulbl 2 X2 W €ro reoMETpUYECKH CMBICH, MCIIONb30BaTh CBOWCTBA OINpENENMTENs 2 X 2 s
BBIYHMCIICHHS €70 3HAYEHUs, IPUMEHATh ONPENCIUTENM I PEIICHHUS] CUCTEMBbI JTUHEHHBIX YPABHEHUH,
MOZCIIUPOBATh PEAIbHBIE CUTyallMd C IIOMOLIBIO CHUCTEMBl JIMHEMHBIX YpPaBHEHWM, MCCIENOBAaTh
IIOCTPOCHHBIE MOJEIM C ITOMOINBKD MATPHILl U ONPEIACIUTENICH, WHTEPIPETUPOBATh IOJYYEHHBIN
pe3yibTar;

HCIOJIb30BaTh CBOMCTBA NEHCTBUI C KOPHSAMU JJIsl MpeoOpa30BaHUsl BhIPAXKEHUH;



BBINOJIHATE NPE0OpPa30BaHUs YUCIIOBBIX BBIPAKEHUH, COAEPIKAIIMX CTENEHU C PAUOHAIBHBIM
HoKa3aTeseM;

MCTOJIB30BATh CBOMCTBA JIOrapu(pMOB 115l MpeoOpa3oBaHus Jorapu(pMUIECKUX BBIPAXKECHUH;

CBOOOJHO ONEpUPOBaTh MOHATHAMM: HPPALMOHANIbHbIEC, MOKa3aTelbHble U JIorapupMUUECKue
yYpaBHEHHsI, HAXOJWUTh HMX pEIICHUS C MOMOINBI0O PABHOCHIBHBIX IE€PEXO0J0B WM OCYIIECTBIISSA
MPOBEPKY KOPHEH;

MIPUMEHSTh OCHOBHBIE TPUTOHOMETPHUYECKHUE bopmybr ISt npeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BbIPAKEHUI];

CBOOOJHO OIEPUPOBATH MOHATHEM: TPUTOHOMETPHUUECKOE ypaBHEHHE, IPUMEHATh HEOOXOIUMbIE
(bopMyJIbl 17151 pellIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHUH;

MOJICIMPOBATh pealibHbIe CHUTYallMd Ha S3bIKe anreOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHHS,
HEpaBEHCTBA IO YCJIOBUIO 3aJjaud, UCCIIEA0BAaTh ITOCTPOEHHBIE MOJEIHM C MCIIOJb30BaHMEM arrapara
anreopsol.

DOYyHKUUH U TPaPuKu:

CBOOOJHO ONEPHPOBATH MOHATHAMU: (PYHKIHS, COCOOBI 3aJaHus ()YHKIUHM, B3aUMHO OOpaTHbIC
GbyHKUMH, KOMIO3MLMA (GYHKUMH, rpaduk (YHKIMH, BBIIOJIHATH 3JIEMEHTapHble NpeoOpa3oBaHUs
rpadukoB pyHKUNI;

CBOOOJHO OINEPUPOBATH MOHATUAMHU: OOJIACTH ONPEAETCHHUS U MHOXKECTBO 3HAuUeHUH (QyHKIUH,
HYJH (QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO ONEpUPOBATh HMOHATUAMM: YETHBIE U HEUETHBIE (PYHKLMHU, NepUOgUUEcKUe (QYHKIHH,
MPOMEKXYTKH MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl M MHUHUMYMBI (yHKIUH, HauOoiblnee U
HauMEHblIee 3HaYeHue (QYHKLIUHU Ha IPOMEKYTKE;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHM: CTETICHHAs! (YHKIHUS C HATypaJIbHBIM U IIeJIBIM MTOKa3aTesIeM,
rpaduK CTENEHHOM (YHKLUU C HATYpaJbHBIM U LIEJIbIM [TOKa3aTeneM, rpauk KOpHS n-oi CTENEHU Kak
(byHKIMK 0OpaTHOM CTENEHH C HATYypaJIbHBIM ITOKa3aTelIeM;

OIIEpUPOBAThH MOHATUSAMU: JIMHEHHAs, KBaJpaTU4yHas U APOOHO-JIIMHEHHAas (yHKIUM, BBIIOIHSITH
AJIEMEHTAPHOE MCCIIEJOBAHNE U TOCTPOSHHUE UX TPaPHKOB;

CBOOOJHO ONEpUPOBATh MOHATHAMU: ITOKa3aTelbHas U Jlorapudmudeckas GyHKINHU, UX CBOMCTBa
U TpaduKH, UCTIONB30BaTh X rpa(UKH I PEUICHUs YPaBHEHUH;

CBOOOJHO  OIEPUPOBATh MOHATUAMHU: TPUTOHOMETPUYECKas OKPYKHOCTh, ONpeAeTeHHE
TPUTOHOMETPHUYECKUX (DYHKIIMH YHCIIOBOTO apTyMEHTa;

UCMOJIb30BaTh Tpaduku QyHKIMHA Ui Uccael0BaHUs MPOLECCOB U 3aBUCUMOCTEH MpH pelIeHUn
3a7a4d U3 JPyruX y9eOHBIX MPEIMETOB M peallbHOW KHU3HH, BEIPAXKaTh (POPMYIaMU 3aBUCUMOCTH MEXTY
BEIMYMHAMU;

Hauyana maTeMaTH4yecKoro aHajimsa:

CBOOOJHO ONEpUpPOBaTh MOHATUAMHU: apupMeTHyeckass M TIeoMeTpUudecKas IpOorpeccus,
OECKOHEYHO YyOBbIBaIOIasi TIE€OMETpPUUYEcKas IPOTpPeccHsi, JUHEHHBIH M SKCIOHEHIMAIbHBIM poOCT,
(bopMya CI0XKHBIX IPOLIEHTOB, UMETh MIPEJCTABICHUE O KOHCTAHTE;

MCTIOJIB30BATh MPOTPECCUH [T PEIICHHUS PEeabHbIX 331a4 MPUKIATHOTO XapaKTepa;

CBOOOTHO OIIEepUPOBATH HOHATUSMHU: M0CJIEeI0BATENbHOCTb, Croco0b! 3aJJaHus
MOCJIeIOBATEIPHOCTEH, MOHOTOHHBIE M OTPaHUYEHHBIE MOCJIEIOBATEIHPHOCTH, ITOHUMATh OCHOBBI
3apOX/IEHUS] MaTEMaTUYECKOTr0 aHajIM3a KaK aHaiIu3a 0€CKOHEYHO MaJlbIX;

cBOOO/IHO ONEpUPOBATH MOHITUSIMU: HETIPEPbIBHBIE (DYHKIIUU, TOUKU pa3pbiBa rpaduka pyHKIHH,
aCUMIITOTHI rpaduka GyHKINY;

CBOOOJHO OTEpPHPOBATh MOHATHEM: (PYHKIMS, HENpPEphIBHAs HAa OTpe3Ke, MPUMEHSTHh CBOWCTBA
HENpepbIBHBIX (QYHKIMHA /U1 peleHus 3a1ay;

CBOOOJTHO OIEPHPOBATH MOHATHSAMH: TIEpBasi M BTOpasl MPOM3BOAHBIC (DYHKIIMH, KacaTelbHas K
rpaduky QyHKIUH;

BBIYUCIIATH TIPOU3BOTHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO M KOMITO3UIIMH JABYX (PYHKIIU, 3HATH
MIPOU3BO/IHBIE JIEMEHTAPHBIX (PYHKINH;

WCTIOJIH30BATh TEOMETPHUYECKHII N (PU3NIESCKUN CMBICIT TIPOU3BOTHOMN JIJISl pEIICHHS 3a,1a4.

MHoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MIOHSATHSIMHU: MHOXECTBO, OTIEPAIINY HaJl MHOKECTBAMH,

UCMOJb30BAaTh TEOPETUKO-MHOKECTBEHHBIM ammapaT A ONUCAaHMs peabHBIX IPOLIECCOB HU
SIBIICHHIA, TIPY PEIICHUH 3a/1a4 U3 JPYTUX yUYeOHBIX TPEMETOB;



CBO6OI[HO OIICPpHUPOBATH TMOHATHAMU: OIPCACICHUC, TCOPCMA, YPABHCHUC-CIICACTBUC, CBOMCTBO
MaAaTEeMaTHYICCKOI'O O6’B€KTa, J0Ka3aTCIbCTBO, PaBHOCHUJIBHBIC YPABHCHUA N HCPABCHCTBA.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HanmenoBanue pa3neinoB U TeM IPOrpamMMel KonnuecTBo yacos
n/n Bcero|| KoutposnbHbie [MpakTryeckue
paboThl paboThl
1 MHOXecTBO JeHCTBUTENBHBIX Yncesl. MHOrouwieHsl. PalioHanbHble ypaBHEHUS M HEPABEHCTBA. 24 1
CucreMbl TMHENHBIX YpaBHEHUN |

|2 ”dDyHKuHH u rpadukn. CternenHast QyHKIUS C [EJIBIM MTOKa3aTeIeM H 12 H 1 H m
|3 ”ApH(bMeTHqCCKHﬁ KOpEHb N-oi creneHu. MppalunoHalibHble ypaBHEHUS H 15 H 1 H ’H
|4 ”HOKa3aTeanaﬂ ¢bynkuus. [TokazarenbHble ypaBHEHUS H 10 H 1 H IH
|5 ”JIorapI/I(i)MquCKa;I ¢dbyukous. Jlorapudpmudeckne ypaBHECHUS H 18 H 1 H IH
|6 ”TpHFOHOMeTqueCKI/Ie BBIPAXKEHMSI U YPAaBHEHUS H 22 H 1 H IH
|7 ”HOCJIGI[OB&TCJIBHOCTI/I Y IIPOIPECCUH H 10 H 1 H m
|8 ”HenpepI)IBHme ¢byskumu. [IpousBogHas H 20 H 1 H ’H
|9 ”HOBTOpeHI/Ie, 0000111eHKE, CHCTEMATU3allUs 3HAHUI H 5 H 1 H ’H
|OBLLEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 136 || 9 | 0 [l




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Tema ypoka KosmuecTBo yacoB Hara
n/n Bcero | KoHtposbHbIE [IpakTueckue | H3y4YCHHUS
paboThI paboThl

1 MHOXecTBO, Olepalyy HaJl MHO)KECTBAMH U UX CBOWCTBA 1 02.09

2 Juarpammel Diiniepa-Benna 1 04.09

3 [IpumMeHeHne TeOpeTUKO-MHOKECTBEHHOTO anmnapaTa Jyis 1 05.09
pelieHus 3a1a4

4 Panmonansasie uncina. OOBIKHOBEHHBIE U JECITUYHEIE 1 06.09
JpoOu, MPOLIEHThI, OECKOHEYHbBIE IEPUOANYECKUE ApoOU

5 Pamuonansable uncia. OOBIKHOBEHHBIE U JECITUYHBIE 1 09.09
JpoOu, MPOLEHTHI, OECKOHEYHBIE IEPUOINIECKHE APOOH

6 [Ipumenenue qpoOel u IPOIEHTOB ISl PEIICHUS 1 11.09
NPUKJIAJIHBIX 33/1a4

7 [Ipumenenue qpoOel ¥ IPOIEHTOB ISl PEIICHUS 1 12.09
NPUKJIAJIHBIX 33/1a9

8 JeWcTBuTenpHbIe yncia. PanponaabHbIe U 1 13.09
UppaMOHATIbHBIE YUCIIA

9 Apudmerndeckue onepanum ¢ AeHCTBUTEIbHBIMU 1 16.09
YHCIIAMH

10 Moaynp JeHCTBUTEIBHOTO YKCIIa U €r0 CBOMCTBA 1 18.09

11 | IlpubnmkEHHBIC BRIYUCICHHS, TIPABUIIa OKPYTIICHNUS, 1 19.09
IPUKHIKA U OLICHKA Pe3ysbTaTa BbIYMCIECHUI

12 | OcHOBHBIE METO/IbI PELICHHS LIENbIX U IPOOHO- 1 20.09
palMoHATFHBIX YPaBHEHUH U HEPABEHCTB

13 | OcHOBHBIE METO/IBI PELICHHS LIEbIX U IPOOHO- 1 23.09
palMoOHAFHBIX YPaBHEHUH U HEPABEHCTB

14 | OcHOBHBIE METO/IbI PELICHHS LIENbIX U IPOOHO- 1 25.09
palMoOHAFHBIX YPaBHEHHUH U HEPABEHCTB

15 | MHorouieHsl OT OAHOM MepeMeHHoM. JleneHue 1 26.09
MHOTO4JIEHA Ha MHOTO4JIEH ¢ ocTaTkoM. Teopema besy '

16 | MHorouseHnsl ¢ 1ensiMu K03 dunuenramu. Teopema 1 2709

Buera




17 | Pewienue cucreM JIMHEWHBIX YpaBHEHUN 1 02.10
18 | Pemenue cucteM JTMHEHHBIX YpaBHEHUH 1 03.10
19 | Marpuua cucremsl JIMHEHHBIX ypaBHeHUN. OnipenennTelnb 1
MaTpHIIbl 2X2, €ro reOMETPUYECKUI CMBICI U CBOMCTBA; 04.10
BBIYMCIICHHUE €r0 3HAUCHUs
20 | Onpenenurtesib MaTPUILbI 2%X2, €r0 TEOMETPUUCCKUN 1 07.10
CMBICJI M CBOMCTBA; BHIYMCIICHUE €T0 3HAYCHUS
21 | [IpuMeHeHHe onpeaeTuTeNs I PEIICHUS CUCTEMBI 1 09.10
JMHEWHBIX YpaBHEHHH
22 | Pemenue npuKJIagHbIX 33a4y C IOMOILBIO CUCTEMBI 1 10.10
JMHEHHBIX YpaBHEHHH
23 | Pemenue npuKIaaHBIX 32/1a4 C IIOMOIIBI0 CHCTEMBI 1 11.10
JUHENHHBIX YpaBHEHHH
24 | KonrpomnbHas pabora: "PanmonanbHble ypaBHEHHUS U 1 14.10
HepaBeHCTBA. CUCTEMbI JIMHEHWHBIX YpaBHEHUN" '
25 | @ynkuus, criocodsl 3ananus GpyHkun. BzanMHo 1 16.10
obpatHbie pyHKmuu. KoMmosumus GhyHKImi '
26 | I'padux dpyHKIIMU. DIIeMEHTapHBIC TPEOOPA30BAHHUS 1 17.10
rpaduKoB PyHKIHI '
27 | ObnacTp onpeneneHuss 1 MHOKECTBO 3HAUCHUH (PyHKITUH. 1 18.10
Hynu ¢ynkuuu. [IpoMexxyTKH 3HaK OCTOSTHCTBA '
28 | Yérnple u HeuéTHBIe QyHKIMN. [lepnonnyeckue 1 21.10
¢yHkuuu. [IpoMeXyTKH MOHOTOHHOCTH ()YHKLIUH '
29 | MakcumyMBbl 1 MUHUMYMBI (yHKIMHA. Hanbomnbmee n 1 23.10
HaMMeHbllIee 3HaueHUe (PYHKIMH Ha POMEXYTKE '
30 | JIuneliHasi, KBaJpaTU4Hasl U TpOOHO-TMHEWHAs PYHKIUU 1 24.10
31 | DnemeHTapHOE UCCIIEOBAaHHUE U TIOCTPOCHUE TpahuKoB 1 25 10
9THX PYHKUIUH '
32 | DnemMeHTapHOE UCCIIeI0OBAaHKIE U TIOCTPOCHUE TpauKoB 1 06.11
9THX QYHKUIUH '
33 | Crenens ¢ niensiM nokaszaresneM. bunom HeroToHa 1 07.11
34 | Crenenb c 1iensIM nokasaresneM. bunom HeroToHa 1 08.11
35 | Crenennas (GyHKIHS ¢ HATYPAIBHBIM U TIEITBIM 1 11.11
nokasaresneM. E€ cBoiicTBa u rpaduk '
36 | KonTponbHast padora: "Crenennas dynxims. E€ 1 13.11




cBoiicTBa u rpapuk"

37 | ApudmeTndeckuii KOpEHb HATYPaIbLHOM CTETICHU B €TO 1 14.11
CBOWCTBA

38 | Apudmerndeckuii KOpeHb HATYPAIbLHOM CTETICHU B €TO 1 15.11
CBOWCTBA

39 | [IpeoOpazoBaHus YHCIOBBIX BBIPAKCHHUH, COEPIKAIINX 1 18.11
CTETIEHU M KOPHHU

40 | IIpeoOpa3oBaHUs YUCIOBBIX BBIPAKEHUM, CONECPIKAIIIX 1 50.11
CTETIEHU M KOPHHU

41 | IlpeoOpa3oBaHUs YUCIOBBIX BBIPAKEHUH, CONECPIKAIIIX 1 2111
CTETIEHU M KOPHHU

42 | UppammonanbHble ypaBHeHH. OCHOBHBIE METOIBI 1 2911
pelLIeHHs] HPPALMOHAJIbHBIX YPaBHEHHH

43 | Uppammonanbubie ypaBHeHH. OCHOBHBIE METOIBI 1 25 11
peLIeHHs] HPPALlMOHAJIbHBIX YPaBHEHHM

44 | UppauuoHanpHble ypaBHeHUs. OCHOBHbBIE METObI 1 2711
pelLIeHHs] HPPALlMOHAJIbHBIX YPaBHEHU

45 | PaBHOCWIbHBIE NTEPEXOBI B PELIEHUH UPPALIMOHAIBHBIX 1 »8.11
ypaBHEHUH

46 | PaBHOCHIBHBIE TIEPEXO/IBI B PEIICHUN UPPALMOHATBHBIX 1 29.11
ypaBHEHUH

47 | PaBHOCWIbHBIE TEPEXOBI B PEHIEHUH UPPALIMOHAIbHBIX 1 02.12
ypaBHEHUH

48 | PaBHOCHIBHBIE TIEPEXO/IBI B PEIICHUN UPPAMOHATBHBIX 1 04.12
ypaBHEHUH

49 | CgoiicTBa U rpaduK KOpHS n-Oif CTENEHH KaK (PyHKINH 1 05.12
00paTHOM CTETEHH ¢ HATYPaIbHBIM MTOKA3aTelIeM '

50 | CgoiicTBa 1 rpaduK KOpHs n-Oi CTENEHH KaK (PyHKIIHH 1 06.12
00paTHOM CTETEeHH C HATYPaJIbHBIM IMOKa3aTelIeM '

51 | KontponbHas pabota: "CBoiicTBa 1 rpaguk KOpHs n-0i 1 09.12
creneHu. MppanroHanpHble ypaBHEHHS" '

52 CreneHs ¢ palMoHAIbHBIM [TOKA3aTENEM U €€ CBONCTBA 1 11.12

53 | Crenens ¢ parmoHaIbHBIM TIOKa3aTeJIeM U €€ CBOWCTBA 1 12.12

54 | Crenenb ¢ pallMmOHaIbHBIM [TOKa3aTeseM U e€ CBOICTBa 1 13.12

55 | Iloka3zarenbHas GyHKIHUs, €€ cBONCTBA U rpaduK 1 16.12




56

Hcnonp3oBanue rpaduka QyHKIUH U1 PELIICHUS

o 18.12
ypaBHEHUH
57 | Ucnonb3oBanue rpaduka GyHKIMA A PELICHUS 1 19.12
ypaBHEHUH
58 | IlokazarenbHble ypaBHeHHS. OCHOBHBIC METOIbI PEIICHUS 1 50.12
II0Ka3aTeIbHbIX YPAaBHEHUH
59 | IlokazarenbHble ypaBHeHHS. OCHOBHBIC METOIbI PEIICHUS 1 93.12
II0Ka3aTeIbHbIX YPAaBHEHUH '
60 | I[lokazarenbHble ypaBHeHHS. OCHOBHBIC METOIbI PEIICHUS 1 25 12
1IOKa3aTeIbHbIX YPAaBHEHUN '
61 | KonrponbHas padora: "[lokazaTenpHast GpyHKIHS. 1 26.12
ITokazaresibHbIC YpaBHEHUS" '
62 | Jlorapudwm uncna. CoiicTBa jorapupma 1 27.12
63 | Jlorapudm uncna. CBoiictBa norapudma 1 08.01
64 | Jlorapudwm uncna. CoiicTBa jorapudma 1 09.01
65 | JlecATHUHBIC M HATYpaJIbHBIC JIOTAPH(PMBI 1 10.01
66 | JlecaTuuHble U HaTypaJIbHBIC JOTapH(PMBbI 1 13.01
67 | IIlpeoOpa3oBaHue BRIPAKECHUHN, COACPIKAIINX JIOTapU(MBI 1 15.01
68 | IIpeoOpa3oBaHue BhIpaXKEHUH, COAEPIKAIINX JIOrapu (MBI 1 16.01
69 | IIpeoOpa3oBaHue BhIpaXKEHUH, COAEPIKAIINX JIOrapu (MBI 1 17.01
70 | Jlorapudmuueckast pyHKIms, €€ cBOMCTBA U rpaduk 1 20.01
71 | Jlorapudmuueckas pyHKIms, €€ cBOMCTBA U rpaduk 1 22.01
72 | Ucnionp3oBanue rpaduka GyHKIMA IS pEIICHUS 1 23.01
ypaBHEHUH
73 | Ucnonp3oBanue rpaduka GyHKIMN IS pEIICHUS 1 24.01
ypaBHEHUH
74 | Jlorapupmuueckue ypaBHeHUs.. OCHOBHBIE METO/IbI 1 27 01
penieHust JorapupMHUUECKUX YpaBHEHUN '
75 | Jlorapudpmuyeckue ypaBHeHHs. OCHOBHBIE METO/IbI 1 29.01
pernreHust JorapuMHUIECKUX YpaBHEHHN '
76 | Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI 1 30.01
pernreHust JorapuhMHUIECKUX YpaBHEHHN '
77 | PaBHOCWIJIbHBIE MTEPEXObI B PEILICHUH JOTapUPMHUUECKUX 1 31.01
ypaBHEHHHA
78 | PaBHOCHIJIbHBIE MTEPEXObI B pEIICHUH JOTapUPMHUECKUX 1 03.02




YpaBHEHUH

79 | KontposbHas padota: "Jlorapudmuueckas GyHKIHS. 1 05.02
Jlorapugmuueckue ypaBHeHus" '
80 | Cunyc, KOCHMHYC, TAHT€HC ¥ KOTAaHT€HC YHCIIOBOTO 1 06.02
apryMeHTa
81 | Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC YMCIIOBOTO 1 07.02
apryMeHTa
82 | ApkcuHycC, apKKOCHHYC U apKTAHI'€HC YHCIIOBOTO 1 10.02
apryMeHTa
83 | ApkcHuHYC, apKKOCHUHYC M apKTaHT€HC YHCIOBOTO 1 12.02
apryMeHTa
84 | Tpuronomerpuyeckas OKpy>KHOCTb, OIIpeIeIICHIE 1 13.02
TPUTOHOMETPUYECKUX (DYHKIHUI YUCIOBOTO apryMeHTa '
85 | Tpuronomerpuyeckas OKpy>KHOCTb, OIIpEeIICHHIE 1 14.02
TPUTOHOMETPUYECKUX (DYHKIMI YHCIOBOTO apryMeHTa '
86 | OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI 1 17.02
87 | OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 19.02
88 | OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI 1 20.02
89 | OcHOBHBIE TPUTOHOMETpUYECKHE (POPMYJIbI 1 21.02
90 | IlpeoOpa3oBaHue TPUTOHOMETPHICCKHUX BBIPAKCHHIMA 1 24.02
91 | IlpeoOpa3oBaHue TPUTOHOMETPHYCCKHUX BBIPAKCHHIM 1 26.02
92 | IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX BhIpaKEHUI 1 27.02
93 | IlpeoOpa3oBaHye TPUTOHOMETPHYCCKHUX BBIPAKCHHIMA 1 28.02
94 | Pemienue TpUroHOMETPHUYECKUX YpaBHEHUH 1 03.03
95 | Pemenue TpUrOHOMETPHUYECKUX YPaBHEHUH 1 05.03
96 | Pemenue TpUrOHOMETPHUYECKUX YpaBHEHUH 1 06.03
97 | Pemienue TpUroHOMETPHUYECKUX YpaBHEHUH 1 07.03
98 | Pemenue TpUrOHOMETPHUYECKUX YPaBHEHUH 1 10.03
99 | Pemenue TpUroHOMETPHUYECKUX YpaBHEHUH 1 12.03
100 | PemieHuie TPUTOHOMETPUUYECKHX YPABHEHUH 1 13.03
101 | KonrponbHas pabota: "Tpuronomerpuueckue 1 14.03
BBIPAKEHHSI 1 TPUTOHOMETPUYECKHE YpaBHEHUS " '
102 | ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHHS 1
ocjenoBareibHocTe. MeTor MaTeMaTHYECKOU 17.03

WHAYKOWN




103 | MOHOTOHHBIE ¥ OTPaHUYCHHBIE TOCIECIOBATCIIEHOCTH. 1 19.03
Vcropus aHanm3a OECKOHEYHO MaJlbIX '
104 | Apudmernueckasi mporpeccus 1 20.03
105 | I'eomeTpuyeckas nporpeccus 1 21.03
106 | beckoHe4yHO yOBIBAIOIIAs TEOMETPHYUECKAs IIPOTPECCHsT 1 31.03
107 | Cymma GeckoHEUYHO yOBIBAIOIIEH I€OMETPUUYECKON 1 02.04
IPOTpPecCUu
108 | JIuHeiHbIi 1 SKCIIOHEHIIMAIbHBIN pocT. YucIo e. 1 03.04
@opmyia CIIOKHBIX MPOLIEHTOB '
109 | JIuneitHbBIN ¥ SKCTIOHEHITUAIBHEBIN pocT. Yunco e. 1 04.04
dopmyiia CII0KHBIX POLIEHTOB '
110 | Mcnosnp30BaHME MPOTPECCUU /ISl PEIICHUS PeaIbHBIX 1 07.04
3aJa4 NPUKJIAJHOrO XapakTepa
111 | KontponbHas padora: "[locnenoBareabHOCTH U 1 09.04
nporpeccun’ '
112 | HenpepsiBHBIE (DYHKITMH U MX CBOHCTBA 1 10.04
113 | Touka pa3pbeiBa. AcUMNTOTHI rpadKOB QYHKIIUH 1 11.04
114 | CroiicTBa GyHKIMI HETIPEPHIBHBIX HA OTPE3KE 1 14.04
115 | CroiicTBa pyHKUMH HETIPEPHIBHBIX HA OTPE3KE 1 16.04
116 | MeroJ1 MHTEPBAJIOB JUIsl PELICHUs] HEPAaBEHCTB 1 17.04
117 | MeTo1 MHTEPBAJIOB JUIsl pELICHUsI HEPAaBEHCTB 1 18.04
118 | MeroJ1 MHTEPBAJIOB VISl PELICHUs] HEPABEHCTB 1 21.04
119 | IlpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIMI 115t 1 23.04
pelieHus 3a1a4
120 | IlpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIHI 115t 1 24.04
pelieHus 3a1a4
121 | IlepBas u BTOpasi MPOU3BOIHBIE (PYHKITUH 1 25.04
122 | OnpeneneHue, reOMETPUICCKHAN CMBICT TIPOM3BOTHON 1 28.04
123 | Onpenenenue, GU3MYECKUI CMBICIT IPOU3BOIHOM 1 30.04
124 | YpaBHeHHe KacaTeIbHOH K rpaduky GyHKINU 1 05.05
125 | YpaBHeHue KacaTeabHOH K rpaduky GyHKIUU 1
126 | Ilpown3BoIHBIE 2JIEMEHTAPHBIX QYHKIUH 1 07.05
127 | Ilpou3BoHbIE 3JI€MEHTAPHBIX PYHKUIUI 1 12.05
128 | IlpousBogHast CyMMBbI, IPOM3BEACHUS, YACTHOTO U 1 14.05

KOMITO3UIINH (PYHKITHIA




129 | IlpousBogHast CyMMBbI, IPOU3BEACHUS, YACTHOTO U 1 15.05
KOMITO3UITUHN (DYHKIIHIA '
130 | IlpousBojgHast CyMMBbI, IPOM3BEACHUS, YACTHOTO U 1 16.05
KOMITO3UITUHN (DYHKIIHIA '
131 | KontponbHas padora: "IlponsBoaHas" 1 19.05
132 | IToBTOpeHmE, 0000IICHUE, CHCTEMATH3AIIUsI 3HAHUI 1 21.05
"VpaBuenus" '
133 | UroroBas koHTpobHas paboTa " 1 22.05
134 | IloBTOpenue, 0600IICHNE, CHCTEMATU3ANS 3HAHUN: 1 23.05
"OyHKIUU
135 | IToBTOpeHue, 00600IICHUE, CHCTeMAaTH3alls 3HAHUH 1 26.05
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 135
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