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HOACHUTEJIBHAA 3AIINCKA

VYuebHblil Kypc «Anredpa W Havajga MaTeMaTHYECKOTO aHAJIN3a» SBISAETCS OJHUM M3
HanOoJiee 3HAYUMBIX B MPOTpaMMe CPETHETro oOIero oOpa3oBaHUs, MOCKOJIBKY, C OJHOU
CTOPOHBI, OH O0ECIeYNBAaeT MHCTPYMEHTAIBbHYIO 0a3zy jisl M3y4EeHHS BCEX E€CTECTBEHHO-
HAyYHBIX KYpCOB, a C JPYroi CTOPOHBI, (GOPMHUPYET JOTHIECKOE U aOCTPAKTHOE MBIIIJICHHE
oOyJaromuxcs Ha ypoBHE, HEOOXOIMMOM JUIsl OCBOEHHsS MH(OPMATHKH, OOIIECTBO3HAHMS,
WUCTOPHH, CJOBECHOCTH M JAPYrHX AWCUUIUIMH. B pamkax [gaHHOTO y4eOHOTO Kypca
oOyyJaromuecst OBJAJIEBAIOT YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HAyKd, KOTOpas
(hopMyIHpyeT CBOUM IOCTIKEHUS B MaTeMaTHIECKOH (popme.

VY4eOHbIi Kypc anreOpbl M Havyal MaTeMaTHYECKOTO aHAIIN3a 3aKJIJAbIBAET OCHOBY JUTS
YCIICITHOTO OBJIAJICHUS] 3aKOHAMU (DU3WKH, XUMHUHU, OWOJIOTHH, TOHUMAHUS OCHOBHBIX
TEH/ICHIINI Pa3BUTHSI SKOHOMHUKU W OOLIECTBEHHOU >KM3HHU, MO3BOJSET OPHEHTUPOBATHCS B
COBPEMEHHBIX MU(POBBIX M KOMITBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIIOIH30BATh MX IS
NTaNbHEHIIero oOpa3oBaHUSI W B TIOBCEJHEBHOW >KM3HU. B TO ke BpeMs OBJIaJCHHE
aOCTPaKTHBIMH U JIOTHYECKH CTPOTUMHU KOHCTPYKIUSMH aIreOphl W MaTeMaTHYEeCKOTO
aHamM3a pPa3BUBACT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATh WCTHHHOCTB,
JIOKa3bIBaTh YTBEPKACHUS C TIOMOIIBIO0 HHAYKIIMH M PACCYKIATh IeAYKTHBHO, UCTIOIH30BAThH
000011eHNe U KOHKpEeTH3aluio, abcTparupoBaHue M aHaJoruio, GOpMUPYET KpeaTUBHOE U
KPUTHYECKOE MBIIICHHE.

B xone m3yuenus yueOHOTO Kypca «Anredpa M Hayala MaTeMaTHYECKOrO aHalln3a»
oOydJaromuecsi MOJyJaroT HOBBIA OIBIT PEUICHUS NPUKIAIHBIX 3aad, CaMOCTOSTEILHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIETe peasbHbIX CUTYalluil, HHTEPIpeTali MOJTyYeHHBIX
pElIeHN, 3HAKOMSTCS C PUMEPAMH MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOE, HAyKe
U UCKYCCTBE, C BBIIAIOLTUMUCS MAaTEMATUYECKUMU OTKPBITUSIMUA U UX aBTOPAMHU.

VY4eOHblii Kypc oOnazaeT 3HAYUTENbHBIM BOCHUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIH
peanu3yeTcs Kak 4epe3 yuyeOHBIM MaTepuall, CIoCcOOCTBYIOMUNA (HOPMHPOBAHUIO HAYYHOTO
MHUPOBO33PEHHs, TaK MW depe3 crnenuuky ydeOHOW JeATeNbHOCTH, TpeOyrolen
MPOJIOJKUTENILHOM  KOHLEHTPAllMM BHUMAaHUS, CaMOCTOSTEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIy4Y€HHBII pe3ynbTar.

B ocHoBe MeTonuku oOyueHus: anredpe U HayalaM MaTEMaTHYECKOrO aHaIM3a JICKHUT
JeSITeNIbHOCTHBIN MPUHIUI 00y4YeHHUS.

B crpykType yueOHOro Kypca «Anrebpa M Hadajga MaTeMaTHYECKOIO aHAIU3a»
BBIZICTICHBI CIIEYIOLIUE COAEPKATEIbHO-METOANYECKUEe JTUHUU: «YHucna M BBIYMCICHUS,
«DyHkuu U Tpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hawama wmaTemaruueckoro
aHanuza», «MHOXKecTBa U JOTuKa». Bce OCHOBHBIE COJNEP)KATEIBHO-METOIUYECKHE JTHHUU
M3YyYaloTCad Ha MPOTSHKEHHUU JBYX JIET 00Y4YeHUs HA YPOBHE CpeqHEro oodmero obpa3zoBaHus,
€CTECTBEHHO JIONOJHAA JApPYyr JApyra M TOCTENEHHO HAaChIasCh HOBBIMH TEMaMU H
paznenamu. JlaHHBIA y4eOHBIN KypcC SBIISETCS WHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSET B
cebe colepkaHue HECKOJbKMX MaTeMaTU4YecKHUX AUCLUUIUIMH, Takux Kak anre0pa,
TPUTOHOMETPHS, MaTEeMaTUUECKUN aHalu3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas JIOTUKA U
apyrue. Ilo wmepe Toro kak oOydaromuecs OBJIaJ€BalOT BcE€ 0Ooyiee  HIMPOKUM
MaTeMaTHYeCKUM ammapaToM, Y HUX MOCIEI0BaTeNbHO (POPMHUPYETCS U COBEPIICHCTBYETCS
YMEHHE CTPOUTh MaTeMAaTHYeCKyl0 MOJENb pealbHOW CUTyalluu, MPUMEHITh 3HaHUS,
MOJIyYeHHbIE TIPU HW3YUYEHUU Y4eOHOTrO Kypca, /i  peHIeHHs CaMOCTOSITENBHO
chopMynTUpPOBaHHON MaTeMaTUYECKOM 3a/1a4H, a 3aTeM WHTEPIPETUPOBATH CBOM OTBET.

CogepxartenpHo-MeTOAMYECKass JHMHUS «Yucna ¥ BBIYMCICHUS»  3aBEpIlaeT
(hopMHUpOBaHKE HABBIKOB UCIIOIB30BaHUs IEHCTBUTENBLHBIX YHCEN, KOTOPOE OBUIO HayaTo Ha
YPOBHE OCHOBHOTO o01ero oopazosanus. Ha ypoBHe cpegnero odriero oo6pa3oBanust ocodoe
BHUMaHUE yAenseTcss (OpMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYUCICHUHN, BKITFOYAIOIUX



B ce0sd HCHOJNb30BaHUE pa3IMYHBIX (OpPM 3alMCH YWCIA, YMEHHUE JIeNaTh NPUKUIKY,
BBITIOJIHATh TPUOIIKEHHBIC BBIYMCICHUS, OLEHUBATh YMCIIOBBIE BBIPAKEHHS, paboTaTh C
MaTeMaTHYeCKUMU KOHCTAaHTaMH. 3HAKOMbIe OOYyYaroIIMMCSi MHOXECTBAa HaTYpaJbHBIX,
EJIBIX, PAMOHAIBHBIX U JEHCTBUTEIFHBIX YMCEIl JOMOTHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX
yucesl. B kax10M U3 3THX MHOKECTB pacCMaTpUBAIOTCSl CBOMCTBEHHBIE €My ClieU(UUYECKHe
3alauyd U ONEpaLlUU: JEJIEHUE HAIeJI0, ONEPUPOBAHME OCTaTKaMH HAa MHOXKECTBE LIEJIBIX
yucelsl, 0COObIe CBOMCTBA palMOHAIbHBIX M HUPPALMOHAJIBHBIX 4YHCEN, apudmeTnyeckue
orepanuy, a TaKKe U3BJIEUEHUE KOPHS HATypaJbHOM CTENEHH Ha MHOKECTBE KOMIUIEKCHBIX
yucen. bnaronapsi mocienoBaTeNbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEMBIX YHUCEN U
3HaKOMCTBY C BO3MOXHOCTSIMH WX TIPUMEHEHHUS IS pEHICHUS pPAa3JIMYHbIX 3a7ad
(dbopmMupyeTcsl peAcTaBlIeHue O €AMHCTBE MAaTEMAaTUKHU KaK HayKd U €€ poJid B MOCTPOCHUU
MO/IEJIeH peaTbHOTO MUpPA, IIUPOKO UCTIOIB3YIOTCS 00001IeHNe U KOHKPETH3AIH 5.

JIuaus «YpaBHEHUS U HEPABEHCTBA» pPeaM3yeTcsl Ha MPOTSHKEHUH BCEro oOy4yeHus Ha
YpOBHE cpeiHero oouero o0Opa3oBaHUs, INOCKOJIbKY B KaxaoM pasaene I[Iporpammbl
MPEIyCMOTPEHO pELIEHHE COOTBETCTBYIOUIUMX 3anad. B pesymbrare oOyuaroniuecs
OBJIAZICBAIOT  PA3IMYHBIMH  METOJAMH DPEUICHHS pPalHOHAIBHBIX, HPPAIHOHAIBHBIX,
MOKa3aTEeNbHBIX, JIOTAPU(PMHUYECKUX H TPUTOHOMETPHUECKUX YpaBHEHH, HEPABEHCTB W
CHUCTEM, a TaKXke 3aJay, cojepKauux napaMmerpbl. llogydeHHble yMEHUS IIMPOKO
WCIOJIb3YIOTCS TPU HUCCIENOBAaHUM (YHKIHMI C TOMOINBIO TMPOU3BOJHOM, MPH pElIeHUU
NPUKIAIHBIX 33/Ja4 U 3aJjad Ha HaX0XJCHHE HauOOJbIIMX M HAUMEHBIINX 3HAYEeHUH
¢byukuun. JlanHas conepikareibHasi JMHHS BKIIIOYAeT B ceds Takxke (popmMupoBaHUE YMEHUN
BBITIOJTHATE Pacu€Thl 1o (popMyraM, mpeoOpa3oBaHusl PallMOHAIBHBIX, WPPAIHOHATEHBIX U
TPUTOHOMETPUYECKUX BBIPAKEHUHM, a TakKe BBIPAXKEHHM, coAepKalluX CTEeNeHU U
norapudmbl. braronapsi n3ydeHuio anredpandeckoro Marepuaia MPOUCXOJUT JNalbHeuiee
pPa3BUTHE AJTOPUTMHUYECKOTO U aOCTPAKTHOTO MBINUJICHUS OOYyJaroniuxcs, (GOpMHUPYIOTCS
HABbIKM JIEAYKTUBHBIX PAacCyXJACHUU, pabOThl C CHUMBOJBHBIMU (pOpMaMu, MpEeCTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJE PABEHCTB M HEPAaBEHCTB. AyreOpa mpesjaraer
3¢ deKTUBHBIE MHCTPYMEHTHI JUIsl pElIeHUs MPAKTHUYECKUX U eCTECTBEHHO-HAay4YHBIX 3ajad,
HarJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenbHo-mMeToanuecKas TUHUS «OYHKIUU U TpaQUKN» TECHO MEepeIuieTaeTcs ¢
OPYTMMU  JIMHUSMH ~ y4eOHOTO Kypca, IIOCKOJbKY B KAaKOM-TO CMbIcIE 3amaét
MOCJIEIOBATEIbHOCTh  M3YyYeHUs Marepuana. M3ydeHue CTeneHHOH, MoKa3aTelbHOH,
Jorapu(MUUEecKOd U TPUTOHOMETPUYECKHX (YHKIMH, HX CBOWCTB U TpaduUKOB,
UCIO0JIb30BaHMEe (PYHKIUI Ui pelieHus 3a/ad U3 IPYTUxX y4eOHBIX MPEAMETOB U peanbHOI
KU3HU TECHO CBSI3aHO KaK C MaTeMaTHMYECKUM aHAIM30M, TaK M C PEUICHHEM ypaBHEHHH U
HepaBeHCTB. [Ipu 3ToM Gomblioe BHUMaHUE yraemsieTcss (GOpMHpPOBAHUIO YMEHUS BbIpaKaTh
dbopMynaMu 3aBUCHMOCTH MEXIY Pa3IUYHBIMU BEJIUYUHAMH, HCCIIENOBATh IOJYUYCHHBIE
GbyHKIMH, CTpOUTh MX Tpadukud. Marepuan 3TOH coiepKaTelbHOM JMHUM HAallelleH Ha
pa3BUTHE YMEHHUI M HABBIKOB, MO3BOJISIONIMX BBIPAXKaTh 3aBUCUMOCTH MEX]ly BETUUHMHAMHU B
paznuuHOil  dopMme: aHanNUTUYECKOM, rpaduueckoil u cioBecHoil. Ero wu3ydenue
CIOCOOCTBYET Pa3BUTHIO AITOPUTMUYECKOTO MBIIIJICHHUS, CHOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETHU3aLlUH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopmepxarenpHass juHUA «Hawyama  MaTeMaTHYecKOro  aHaIW3a»  TO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYr KaK MaTeMaTUYECKHUX, TaK U MPUKIAAHBIX 33134, JOCTYITHBIX
oOyyaromumMmcsi, Tak Kak y HUX TMOSBISETCS BO3MOXKHOCTh CTPOUTH TpadUKd CIOKHBIX
GyHKIMM, onpenensTh MX HAUOOJbIINE W HAUMEHbBIIHNE 3HAUCHUS, BBIYUCIATH IUIOMIAAH
¢uryp um 00BEMBI TEN, HAXOMUTh CKOPOCTM M YCKOpEHHMs mpoleccoB. JlaHHas
coJiepKareibHas JIMHUS OTKPBHIBAET HOBBIE BO3MOXKHOCTH IIOCTPOEHHUS MaTeMaTHYeCKHX
MoJieNiel peallbHbIX CUTYAIlHid, T03BOJIIET HAXOAUTh HAWIy4YIllee PelIeHHe B MIPUKIATHBIX, B
TOM YHCJI€ COIMATbHO-?KOHOMUYECKHX, 3a/lauaX. 3HAKOMCTBO C OCHOBAMHU MaTeMaTHYECKOTIO



aHaJM3a CIIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (POPMarIbHO-JIOTHYECKOTO W KPEaTUBHOTO
MBIILICHHS, (POPMUPOBAHUIO YMEHUH pPACIO3HABATh MPOSIBJICHUS 3aKOHOB MAaTEMATHUKH B
HayKe, TeXHHWKEe M HCKyccTBe. OOydaromuecsi y3HAIOT O BBIAAIOLMIUXCS pe3ysbTarax,
MOJTYYEHHBIX B XOJIC Pa3BUTHS MaTEMATHKH KaK HAyKH, U 00 WX aBTOpax.

ConepxaTenpHO-MeTOAMYECKast JTHHUS «MHOXKECTBAa W JIOTHKA» BKIIOYACT B CeOs
AIIEMEHTBl TEOPUM MHOXKECTB M MaTeMaTUYeCKOH JIOTHKH. TeopeTHKO-MHOKECTBEHHBIE
MIPEJCTAaBICHNUS MPOHMU3BIBAIOT BECh KypC IIKOJIBHONW MAaTeMaTHKH W IpeiararoT Haubosee
YHHUBEPCAIBHBIN SI3bIK, OOBETUHSIIONINN BCE Pa3/eNbl MaTEeMAaTUKUA M €€ MPHIIOKEHHUH, OHU
CBSI3BIBAIOT pa3HbIe MATEMaTHYECKWE AMCHUIUIMHBI U WX MPWIOKEHHS B €IUHOE IIEIOe.
[TosTOMYy Ba)XHO JJaTh BO3MOXKHOCTH OOY4YaIOMIEMYCsl TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN
SI3BIK COBPEMEHHOW MAaTeMaTHKH M HWCIOJB30BATh €r0 JUISl BBIPAXXCHHS CBOUX MBICIICH.
JlpyruM BaKHBIM TPU3HAKOM MAaTEMAaTHUKH KaK HAYKH CJIEAYyeT MPU3HATh CBOWCTBEHHYIO €
CTpOTOCTh  OOOCHOBAaHWMH W  CJENOBAaHWE ONPEACIEHHBIM TpPaBWIaM  TIOCTPOCHUS
JI0Ka3aTeNnbCTB. 3HAKOMCTBO C OJIEMEHTAMH MAaTeMaTHYeCKOH JIOTHKH CIIOCOOCTBYET
Pa3BUTHIO JIOTHUYECKOTO MBIIUICHUS OOYYaroIIUuXCs, TO3BOJSIET WM CTPOUTH CBOM
paccy)KJIeHHs Ha OCHOBE JIOTHUECKMX MpPaBWI, (OPMHPYET HABBIKA KPUTHUECKOTO
MBIILICHUS.

B ydueOHOM Kypce «Anrebpa W Havajga MaTeMaTHYECKOTO aHAIN3a» IMPHUCYTCTBYIOT
OCHOBBI ~MAaTEMaTHYECKOTO  MOJCIHMPOBAaHUS, KOTOpbIE MpPH3BaHBl  CIIOCOOCTBOBATH
(OpMUPOBAHHIO HABBIKOB TOCTPOCHUS MOJIENICH peabHBIX CUTYAIMid, UCCIEIOBAHMS ITHX
MoOJIelield ¢ TIOMOIIBIO ammapara anreOpsl U MaTeMaTHYeCKOTO aHalHu3a, WHTePHpeTaInu
MOJTyYeHHBIX pe3yJIbTaToB. Takue 3aaHusi BIUIETEHBI B KXKIBIH W3 pa3zesioB MPOTPaMMBL,
MOCKOJIbKY BeCh MaTepuaid Y4eOHOro Kypca IIMPOKO HCIIOJIb3YeTCs JUIsl pelIeHHs
NPUKIAIHBIX 3afad. [lpu pemieHMHM peanbHBIX MPaKTUUYECKUX 3ajlad  o0ydaromiuecs
pa3BUBAIOT HAOIIOJATENBHOCTh, YMEHHME HAXOJUTh 3aKOHOMEPHOCTH, aOCTparmpoBaThes,
WCIIOJIb30BaTh aHAJOTHI0, 0000mMaTh W KOHKPETHU3UPOBATh Mpobiemy. JlesTeNnbHOCTh IO
(hOopMHUPOBAHMIO HABBIKOB PEIICHUS MPUKIAJHBIX 3a7lad OPraHU3yeTcsl B MPOLECCe N3YUEHUs
BCEX TeM yueOHOro Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOTO aHAIIN3a.

Ha wusydyenne yuebHOro kypca «Anrebpa ¥ Hayajla MaTeMaTUYECKOTO aHAIM3a»
oTBoauTCs 272 yaca: B 10 kimacce — 136 yacoB (4 vaca B Hezento), B 11 kimacce — 136 yacos (4
yaca B HEJIEIIO).

COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciaa v BbIYMCTIEHUS

Pammonaneaple  umcina. OOBIKHOBEHHBIE M JCCATHYHBIC JPOOHM, TMIPOIEHTHI,
OcckoHEYHBIC Tepuoaudeckue npodu. IlpumeHeHue npoOel W TPOIEHTOB YISl PEIICHHS
MPUKIAJAHBIX 3a7a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUI U PeaIbHOM KU3HHU.

JleiicTBuTenpHbIe yncia. PalinoHansHble U UppalMOHABHBIE Yucia. ApudmeTnyeckue
OIlepallly C JECHCTBUTEIBHBIMU YMCIaMU. MOylIb NEMCTBUTEIBHOTO YUCIA U €r0 CBOMCTBA.
[TpuOnmkEHHBIE BBIYMCICHUS, TpaBUIa OKPYIJIEHUS, TPUKUAKA M OIEHKa pe3yiabTara
BBIUMCIICHUH.

CreneHb Cc LenbIM ITTOokKasaTteiaeM. bumaom Hrrorona. HMcmonw3oBanme Imoaxonasiieit
(hopMBI 3aNTUCH IEHCTBUTENBHBIX YHCEN JJIsl PEeIICHUs] TPAKTHUECKUX 3a/1a4 U MPeCTaBICHUs
JIAaHHBIX.

Apudmernueckuii KOpeHb HATYPAIBHON CTETICHH U €r0 CBOMCTBA.

Crenenb ¢ palMoOHANIbHBIM MOKA3aTesleM U €€ CBOMCTBA, CTENEHb C JCWCTBUTEIbHBIM
oKa3aTeyieM.



Jlorapugm uyucna. Coiicta norapudma. JlecaTHUHbIC U HaTypaIbHbBIE TOTapU(MBI.

CuHyc, KOCHHYC, TAaHI'€HC, KOTAHI'€HC YUCIIOBOTO aprymeHTa. ApKCUHYC, apKKOCHHYC
1 apKTaHT€HC YHUCIIOBOIO apryMEHTa.

YpaBHeHusi 1 HepaBeHCTBA

ToxmecTBa M TOXACCTBEHHbIE NpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb YpPaBHEHHUS.
PaBHOCUIIbHBIE YpaBHEHUSI U ypaBHEHUs-ClIeICTBUSA. HepaBeHCTBO, pelieHre HepaBeHCTBA.

OcHOBHBIE METOJbl pELIEHUs ILENbIX M JIpOOHO-pallMOHAIbHBIX YpPAaBHEHUH U
HEpaBEHCTB. MHOrO4WwIeHbl OT OJHOW IEPEMEHHOM. /leneHne MHOTOWIeHa Ha MHOTOWIEH C
ocratkoM. Teopema be3y. Muorousens ¢ niensiMu ko3 punuenramu. Teopema Buera.

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA, COACPIKAIINX CTETICHN U KOPHH.

Wppaunonansubie ypaBHeHHS. (OCHOBHBIE METOJbl PELICHHUS HPPALMOHATBHBIX
YpaBHEHUM.

[TokazarenbHble ypaBHEeHUs1. OCHOBHbBIE METObI PEIICHMSI IOKA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBanue BbIpaKEHUH, COIEpPIKALIUX JOTapu(MBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOJbl PELIEHUS JIOTapU(PMUUYECKUX
YPaBHEHUM.

OcHoBHblE TpUTOHOMeTpHueckue ¢Gopmyibl. [IpeobpazoBaHue TPUTOHOMETPUUYECKUX
BBIpaXXEHUI. Pernenne TpuroHoMeTpuyecKnx ypaBHEHHM.

Pemrenne cucrem JIMHEWHBIX ypaBHEHWH. MaTpulia CUCTEMBI JIMHEWHBIX YPABHEHUMN.
Onpenenurens MaTpulbl 2X2, €ro T€OMETPUYECKUA CMBICT U CBOWCTBA, BBIYHCICHHE €r0
3HAYEHUs, NMPUMEHEHHE OINpEACNUTEN Uil pEIIeHUs CHCTEMbl JIMHEHHBIX YpaBHEHUU.
Pemienne nmpukiagHbIX 3a7a4 ¢ MOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHeHUU. MccnenoBanue
MOCTPOECHHOM MOJIETHU C MMOMOUIBIO MAaTPHUIL U OTIPEACIIUTENICH.

[TocTpoeHnne MaTeMaTHYECKUX MOJIENIEH pealbHOM CUTYallMK C TIOMOIIBIO YPABHEHUN U
HepaBeHCTB. lIpuMeHeHne ypaBHEHUI MU HEPABEHCTB K PEIICHUI0 MATEMAaTHYECKUX 3a1a4 U
3a/1a4 U3 pa3InuHbIX 00J1acCTEel HAYKU U PEAIbHON KU3HH.

DyYyHKUUM U TPaPUKH

OyHKIUA, crocoObl 3amanus QyHkuun. B3ammHo oOpatHbie dyHKIMU. Kommosurus
¢dbyakuuii. ['paduk yakaun. InemeHTapHbIe TpeoOpa3oBaHus rpadUKOB QyHKITUH .

Ob6nacTh ompeneneHUss M MHOXECTBO 3HaueHud GyHkuuu. Hymu dyHkum.
[IpomexyTku 3HakonocTosiHCTBA. YETHBIE U Heu€THbIe (yHKuMU. [lepuoanyeckue QyHKIMH.
[IpomexyTku MOHOTOHHOCTH (pYHKUIHMU. MakCUMyMbl 1 MUHUMYMBI QyHKIUU. Hanbonbinee
Y HauMeEHbIllee 3HaYeHHs (PYHKIIUU Ha TPOMEXKYTKE.

Jluneiinas, KBaApaTW4yHas W  JApOOHO-TMHEHHas  QYHKIUU.  DJIEMEHTapHOE
UCCIIEIOBAaHUE U MTOCTPOCHUE UX IPAPUKOB.

CrenenHas pyHKIHS C HATYpalbHBIM M LI€TBIM TMoka3ateneM. E€ cBolicTBa u rpaduxk.
CpoiicTBa U rpaduK KOpHS N-Oi CTENeHU KaK (PYHKIHH 0OpaTHOW CTEMEHH C HATypallbHbIM
MOKa3aTeseM.

[lokazarenpHass W Jorapudmuueckas (QyHKUMHM, HX CBOMCTBA M  TpaduKH.
Hcnonb3oBanue rpadukoB QpyHKIUI A7 pelIeHUs] ypaBHEHHIA.

Tpuronomerpudeckass OKpY>KHOCTb, OIpEIENCHHE TPUTOHOMETPUUYECKHX (QYHKIHIT
YHCIIOBOTO apryMeHTa.

OyHKIMOHANbHBIE 3aBUCUMOCTH B peallbHBIX Ipoleccax U SABJICHUsAX. I paduxu
peaJIbHBIX 3aBUCUMOCTEN.

Havana maTeMaTH4ecKoro anajmsa

ITocnenoBarenpHOCTH, CIIOCOObI 3aJaHusl  IOCJIEOBAaTEIbHOCTEN. Meton
MaTeMaTH4eCKONH MHAYKINNA. MOHOTOHHBIE U OIPaHUYEHHBIE MTOCIIEN0BAaTENbHOCTH. HcTopus
BO3HUKHOBEHHUSI MAaTEMaTHUECKOTO aHAJIN3a KaK aHajin3a OECKOHEYHO MaJIbIX.

Apudpmernueckass U reoMeTpuueckas mporpeccuu. beckoHeyHo —yObIBaromas
reomerpuueckass nporpeccus. CyMMa OeCKOHEUHO YObIBaroImlel TIeoMeTpHYecKOn



nporpeccu. JIMHEWHBIH W OKCHIOHEHUHMANbHBIM pocT. Uucino e. dopmyna CI0KHBIX
IIpOLICHTOB. M Cronb30BaHWE NIPOrPECCUM Ul PELICHMS pealbHBIX 3a1ad IIPUKIIAJHOTO
Xapakrepa.

HenpepebiBable pyHKIMM M uX cBoiicTBa. TouykM paspeiBa. ACHMNTOTH T'padUKOB
¢bynkuuii. CBolicTBa ()yHKIMH HEMPEPHIBHBIX HA OTpe3Ke. MeTo ] MHTEPBAJIOB VISl PeIICHUS
HepaBeHCTB. [IpuMeHeHre cBONCTB HENMPEPbIBHBIX (DYHKIMM JUIsl peleH s 3a1a4.

[lepas u BTOpas mpou3BojHble QyHKUMU. OrnpenencHue, T'€OMETPUUYECKUN U
(bU3NYEeCKNU CMBICI IPOU3BOTHON. Y paBHEHHE KacaTeIbHOM K rpaduKy (yHKIHH.

[IpousBosHbie 3neMeHTapHbIX (QyHKUUN. [Ipom3BogHass cymMmbl, IPOU3BENEHUS,
YaCTHOI'O ¥ KOMIIO3ULIUU (DYHKIIH.

MHokecTBa M JIOTHKA

MHOXecTBO, OmNepalry HaJ MHOXECTBAMH W HMX CBOMCTBa. [luarpammbel Jiinepa—
Benna. IIpuMeHeHHE TEOpPETUKO-MHOKECTBEHHOIO ammnapara il OINHCAHUS pealbHBIX
IIPOLIECCOB U ABJICHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX YUYEOHBIX MIPEIMETOB.

Onpenenenve, TeopeMa, CBOHCTBO  MaTeMaTUYeCKOTO OOBEKTa,  CIEACTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KJIACC

Yucja u BbIYKCIEHUS

Harypaneubie u niensie uncna. [IpumeHeHrne mpU3HAKOB JNETUMOCTH IICJIBIX YHCEN,
HanOopmuii 00wl aenurens (nanee — HOJl) m HauMeHbliee oOImee KpaTHoe (nmanee —
HOK), ocratkoB mo Moaysmro, airopurMa EBkiua st perneHus 3aaq B MeIbIX Yuciax.

KommnekcHpie uncna. AnreOpamyeckass M TpUTOHOMeTpuueckas (OpMbI 3amucu
KOMILJIEKCHOTO ~ 4ucia. Apudmernyeckue omepaluu ¢ KOMIUIEKCHBIMU — YHCJIAMHU.
N3obpaxkeHnne KOMIJIEKCHBIX YMCce Ha KOOpAuHATHOM mtockocTu. @opmyna Myaspa. Kopau
N-0¥ CTeNneHHu W3 KOMIUIEKCHOTO 4ucia. [IprMeHeHne KOMIUIEKCHBIX YMCEN Ui pelIeHUs
(bu3MYECKUX U FTEOMETPUYECKUX 3a]ay.

YpaBHeHUs] 1 HEPABEHCTBA

Cucrema M COBOKYIIHOCTh YpaBHEHUIl M HEpPaBEHCTB. PaBHOCHUIIbHBIE CUCTEMBI U
CUCTEMBbI-CJIEICTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKHX YpPaBHEHHUIl C MOMOIIBIO TPUTOHOMETPHUYECKOMH
OKpPYKHOCTH. Pellienne TpuroHoMeTpuueckux HepaBeHCTB.

OcHOBHBIE METO/IbI PEILIEHUS TOKA3aTEeNbHBIX U JIOTapu(MUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IbI PEIICHUS UpPAIIOHATBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJABI  pELIEHUS CHUCTEM U  COBOKYIHOCTEH  pallMOHANBHBIX,
MppallMOHANILHBIX, MOKA3aTEeNbHBIX U IOTapU(MUYECKUX YPaBHEHUI.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTPaMHU.

[IpumeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTUYECKHX 3a/1a4 U
3a/la4 M3 pa3IMyYHBIX OONacTell HAyKH M pealbHON >KWU3HU, MHTEPIpPETalus MOTYyYCHHBIX
pe3ynbTaToOB.

DyHKUUH U TPaPUKU

I'paduk kommosunuu ¢pyHkuil. ['eomerpudeckue o0pa3bl ypaBHEHUN U HEPABEHCTB Ha
KOOPAMHATHOU MIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

I'padmyeckne MeTONBl pelIeHUS ypaBHEHUI W HEpaBeHCTB. [ 'paduueckue MeTOMbl
pelieHus 3a1a4y ¢ mapaMeTpaMu.

Hcnonb3oBanue rpadgukoB (GyHKIMNA IS UCCIETOBAHUS MPOIECCOB M 3aBUCUMOCTEH,
KOTOpbIE BO3HHUKAIOT MPH PEUICHUH 3aJa4 U3 JPYTUX Yy4eOHBIX MPEAMETOB U peallbHOM
KU3HU.



Hayana maTeMaTH4eCKOro aHAJIM3a

[IpumeHeHre TMPOU3BOJAHOM K HCCIEIOBAHUIO (YHKIMH HA MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxaeHue HauOOJIBIIET0 W HAUMEHbBIIEro 3HAYEHUH HENpepbIBHON
(GyHKIMHU Ha OTpE3Ke.

[IpuMeHeHre NPOU3BOAHOM JUISl HAXOXKIACHUS HAWJIydlIero pElIeHUs B IPUKIAJHBIX
3aja4ax, Ui OIpEeNeNeHUs] CKOPOCTH M YCKOPEHMs Ipolecca, 3aJaHHOTO (opmysol uiau
rpaduKoMm.

[TepBooOpaznasi, OCHOBHOE€ CBOWCTBO nepBOOOpa3HbIX. [TepBooOpa3ubie
areMeHTapHbIX QyHKUWi. [IpaBuia HaxoXAeHUs IEPBOOOPA3HBIX.

WNHurerpasn. I'eomMeTpu4ecKUi CMBICI HHTErpaja. BplUMCIIEHHE OINpenesIEHHOIO
uHTerpana no gopmyne Herorona-JleitOnuna.

[Ipumenenne uHTErpanga A HAXOXKICHMS IUIOIIANeH IUIoCKUX (Guryp u o0bEMOB
r€OMETPUYECKUX TEJ.

[Ipumepsr peleHuin g depeHInaIbHbIX YpaBHEHUH. Maremarnueckoe
MOJENTUPOBAHUE PEATbHBIX MPOLIECCOB C MOMOIIBIO JU(PPEpEeHINaTbHBIX YPABHEHUH.

IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHMS1 YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpakIaHCcKOro BOCIIMTAHUS:

cOpPMUPOBAHHOCTh TPAXKJAHCKONH MO3UIUH OO0y4alomerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUNCKOTO 00IIECTBa, MPECTABIEHNE O MAaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SBJICHUN, MPOIEAyp TpakJaHCKOTro oOIliecTBa
(BBIOOPBI, OIIPOCHI U IPYroe), yMEHHE B3aUMOJICHCTBOBATh C COI[MAIIbHBIMU MHCTUTYTaMU B
COOTBETCTBUU C UX PYHKIUSIMH U Ha3HAYCHUEM;

2) HIATPUOTHYECKOr0 BOCIIUTAHMS:

chOpPMUPOBAHHOCTh ~ POCCHUMCKOM  TpaKIaHCKOW MJIEHTHUYHOCTH, YBXKEHUA K
MPOLUIOMY M HACTOSILEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHHE K
JNOCTHKEHHUSIM  POCCHUICKMX MAaTeMaTHKOB W POCCHUHCKOM MaTeMaTHYeCKOM  IIKOJbI,
MCIO0JIb30BAHME ATUX JIOCTHKEHUHN B APYrUX HAyKaX, TEXHOJIOTHX, chepax SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JyXOBHBIX IIEHHOCTEH pOCCHUICKOTO Haponaa, c(hopMHpPOBAHHOCTH
HPABCTBEHHOTO  CO3HAHMS, OTHYECKOTO TOBEICHHS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHHEM JTOCTIKEHUIN HAYKU U JIEATEIBHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIA/Ia B
MIOCTPOCHHUE YCTONYUBOTO OYIYyIIETO;

4) 3¢TEeTUYEeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOYAas ACTETUKY MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pelIeHUuH, pPacCyKICHHI, BOCHPUUMYHBOCTH K
MaTeMaTHYeCKUM aclleKTaM pPa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uveckoro BoCIUTAHMSA:

chOpMUPOBAHHOCTh yMEHHUSI TPUMEHSATh MaTeMaTU4YeCKHe 3HaHWsA B HHTepecax
3JI0pOBOr0O M 0e30MacHoro obpasa >KM3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/10POBBIO
(3mopoBoe muTaHue, cCOANAaHCUPOBAHHBINA PEXKUM 3aHATUN U OT/bIXA, perylsapHas puzndeckas
AKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE MPH 3aHITUAX CIIOPTUBHO-03A0POBUTEITHHON
JeSITENBbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUA:



TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTU TPYAOJIOOUS, WHTEPEC K pPa3Iu4IHBIM
chepam mpodecCHOHALHOW  JESITENbHOCTH, CBSI3aHHBIM C MaTeMaTukod u e
MPWIOKCHUSIMH, yMEHUE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynmymed mpodeccun u
peain30BBIBATE COOCTBEHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K
MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpPa30BaHMIO HA TMPOTSHKEHUU BCEH IKHU3HH,
TOTOBHOCTh K AaKTHBHOMY YyYacCTHIO B PEIICHUM NPAKTHYSCKUX 3a7ad MaTeMaTHYCeCKOU
HaIPaBJICHHOCTH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

c(OPMHUPOBAHHOCTh 3KOJIOTHYECKOW KYJIbTYpPhI, MOHUMAHHE BIUSHUS COIUATBHO-
YKOHOMHYECKUX IPOIECCOB HA COCTOSHUE NPUPOTHOW W CONHUAIBHON Cpeibl, OCO3HAHUE
I0O0ATFHOTO  XapakKTepa DKOJIOTHUECKHUX TMpoOJeM, OpHEHTalds Ha TPUMEHEHHUE
MaTeMaTHYeCKUX 3HAHWW JUIS pelieHWs] 3a7ad B O0JacTH OKPYXKAIOMeH Cpeqsl,
TUTAHUPOBAHUE IMOCTYITKOB U OIIEHKH MX BO3MOIKHBIX ITOCJICICTBUN I OKPYKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW INPAKTUKH, TMOHMMAHHE MaTEeMaTHYCCKOW HAyKH Kak
cepbl YeIOBEYCCKOW JIEATSIIBHOCTH, JTaloB €€ Pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS
[UBHJIN3AIIMN, OBJIAJICHUE S3BIKOM MAaTEMAaTHKH W MaTeMaTHYeCKOW KYJIbTypOW Kak
CPEJICTBOM IO3HAHUS MHpPA, TOTOBHOCTH OCYIIECTBJIATH MPOCKTHYIO M HCCIIEIOBATEIIECKYIO
JeSITeIbHOCTh HHIUBUTYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3oBrble 1ornyeckue 1eCTBUSA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKW MAaTeMaTHYECKUX OOBEKTOB,
MOHATHM, OTHOLIEHUH MeXAy NOHATHAMH, (QOPMYIUPOBATH OINpPEAETICHUS MOHITHIA,
YCTaHABJIMBATh CYIECTBEHHBIM MpU3HAK Kiaccu(UKalMM, OCHOBaHMS IJs 0OOOUIEHUS U
CPaBHEHUs, KPUTEPUU IIPOBOUMOTO aHAJIM3A;

BOCIIPUHUMATh, (GOPMYIUPOBATh U MPeoOpa30OBBIBATh CYXKICHHS: YTBEPAUTEIbHBIE U
OoTpulaTeNbHbIE, €AMHUYHBIC, YaCTHBIE U OOIIHE, YCIOBHBIE,

BBISIBIISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B PaKTax,
JMAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSAX, TMpeuiaraTb KPUTEPUU JI  BBISBICHUS
3aKOHOMEPHOCTEN U MIPOTUBOPEUMH;

JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHWEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIFOU€HHUI, YMO3aKIIFOUEHU 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPKICHUH (IIpsiMble
U OT MPOTHUBHOIO), BBICTPAMBATh APTYMEHTALIUIO, NMPUBOAUTH IMPUMEPHl U KOHTPIPUMEDHI,
000CHOBBIBATh COOCTBEHHBIE CYX/ICHHUS U BBIBO/JIBI;

BBIOMpATh CHoco0 penieHus ydeOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HauOoNee MOAXOMSIIIUNA C YU4ETOM CaMOCTOSITENBHO BBIJEIEHHBIX
KPUTEPHEB).

ba3zoBble uccienoBare/bcKue 1eHCTBUA:

WCIIOJb30BATh  BOMPOCHI KAk  HCCIEAOBATEIbCKUW  HMHCTPYMEHT  IO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (UKCUPYIOUIUE MPOTHBOpEUre, MpoOieMy, YCTaHaBIMBAThH
HCKOMOE U JaHHOE, (JOPMUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO TIO3UIINIO, MHEHUE;

MPOBOJIUTh CAMOCTOSITENIbHO ~CIUIAHUPOBAHHBIA JKCHEPUMEHT, MCCIEJOBAHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTUYeCKOTO 00BEKTa, SBIEHUS, MPOIECCa, BBIIBICHUIO
3aBUCHUMOCTEH MEXy 00bEKTaMu, SIBJICHUSIMH, TTPOIIECCaMU;



CaMOCTOSITENIBHO  (OpMYIHPOBaTH OOOOMIEHUS © BBIBOABI 10  pe3yabTaTam
MPOBEAEHHOTO HAONIONEHUs, WCCICAOBAaHMS, OIEHUBATh JOCTOBEPHOCTHh MOJYYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IICHUH;

IIPOrHO3UPOBATh BO3MOYKHOE pa3BUTHE MIPOLIECCA, & TAKKE BbIIBUTaTh MPEANIOI0KEHHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmanmueii:

BBISIBIISAITh JCQUIMTE MHPOPMAIUH, TaHHBIX, HCOOXOIUMBIX JUIsi OTBETa Ha BOIIPOC U
JUIS PELICHUS 3a]1auH;

BBIOMpATh WHQPOPMAIMIO U3 HUCTOYHUKOB PA3IUYHBIX THUIIOB, AaHAIU3UPOBATH,
CUCTEeMATH3UPOBAaTh W HWHTEPIPETHPOBATH HWHPOPMAIUIO pa3IUMYHBIX BHJIOB U (opm
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh HMHQOpMAIMIO, MPEACTaBIAT, €€ B  pa3aMuHbIX (opmax,
WJUTIOCTPUPOBATH TpaudecKH;

OIICHMBAaTh HAAE&KHOCTh HMHPOpPMAIMM IO CaMOCTOATEIbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eiiCTBUSA

OO0uenne:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJIECHUS B COOTBETCTBUU C YCIOBUAMU U LEISAMU
oOLIeHMs, CHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U IMHCbMEHHBIX
TEKCTax, JlaBaTh MOSICHEHUS [0 XOJy pEIIeHUs 3aJadyd, KOMMEHTHpPOBATh MOJIYYEHHBIN
pe3ynbTarT;

B X0JIe 0OCYXICHHS 3a7aBaTh BOMPOCHI TIO CYIIECTBY 00CYKIaeMOM TeMBbI, TPOOIEMBI,
pelaeMoi 3aauu, BbICKa3bIBaTh UEH, HALIEJICHHbIE HA TIOUCK PELICHHS, COMOCTABISATH CBOU
CYXJCHUS C CYXKICHUSMH JpYrUX YYaCTHUKOB Juajnora, OOHApyKMBaTh pa3liMuve MU
CXOJICTBO MO3UIHI, B KOPPEKTHOH opMe hopMyanupoBaTh pa3HOTIACcHsl, CBOM BO3PAXKEHUS;

MIPEJICTaBIATh Pe3ybTaThl PEUICHUS 3aaud, SKCIEPUMEHTa, UCCIeA0BAHUS, MTPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3aJad MpPE3CHTAlud U
0COOCHHOCTEH ayIUTOPUH.

PeryasiTuBHble YHHBepPCcaJIbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanms:

COCTaBJIAThH ILJIAH, aJITOPUTM pEIICHUS 3a7aud, BBIOMpaATh CIOCOO PEIICHHs ¢ Yy4ETOM
HMMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMALIHHL.

CaMOKOHTPOJIb, SMOLUMOHAIbHbII HHTEJJIEKT:

BJIaJICTh HAaBBIKAMHU II03HABATEIIbHOH pedIeKCHH KaK OCO3HAaHHS COBEpIIAEMBbIX
NEHCTBHUM M  MBICIUTENBHBIX MPOLECCOB, UX PE3yAbTaTOB, BIAJETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpOIlecca U pe3ysibTaTa pElIeHUs MaTeMaTHIeCKOH 3a1auu;

MpPeIBUIETh TPYAHOCTH, KOTOPbIEe MOTYT BO3HUKHYThH MPHU PEIICHUU 3a/1a4H, BHOCUTH
KOPPEKTUBBl B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAMJIEHHBIX
OIMOOK, BBISIBICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yabTaTa IENU W YCIOBUSM, OOBSICHITH TNPUYHHBI
JTOCTHIKEHHSI WIIM HEIOCTIDKEHUS PE3YyNbTaTOB AEATEIbHOCTH, HAaXOAWUTh OIIMOKY, /1aBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAS AeSITEJIbLHOCTD:

MMOHUMATh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBHUAYaTbHOU padOTHI
MPU PEIIeHUU Y4eOHBIX 3a7ay, MPUHUMATh 11eTh COBMECTHOU AEATEIHHOCTH, MIAHHUPOBATh
OpraHMU3aII0 COBMECTHON pabOThI, paclpeaensiTh BUIbI paboT, JOrOBapUBATHCS, OOCYKAATh
MIPOLIECC U pe3yNbTaT paboThl, 0000IIaTh MHEHUS! HECKOIBKUX JIFOJIEH;



y4acTBOBATh B IPYIIOBBIX opMax paboTsl (00CyxaeHus, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBI» U MHBIE), BBIIIOJIHATH CBOIO YacTh PabOThI M KOOPAMHUPOBATH CBOM ACUCTBUS C
JIPYrUMH YJI€HAMHU KOMAaHJbI, OICHMBATh KAuyeCTBO CBOETO BKJIAJga B OOLIMI MPOIYKT IO
KpUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBUSI.

HNPEIMETHBIE PE3YJIbTATbBI

K konmy oOydenus B 10 kiacce oOydarommuiicsi MOJYYUT CIEAYIOMIME MPEIMETHBIC
pe3ybTaThI IO OTAEIBHBIM TeMaM paboueii mporpaMmbl yaeOHOTO Kypca «Anredpa u Havana
MaTeMaTHYECKOIO aHAIU3a»:

Yuciia v BbIYMCTICHUA:

CBOOOJHO  OMEpUpOBaThb MOHATHSIMM:  palllOHAJIbHOE  YHUCIO, OECKOHEeuHas
nepuoauveckast 1poOb, MPOLEHTHI, UPPALMOHATIBHOE YHCIIO0, MHOXKECTBA PAllMOHAIBHBIX U
JIEMCTBUTEIBHBIX YUCEN, MOAYJb JEHCTBUTEIBHOTO YHCIIA;

MPUMEHATh APOOM M MPOLEHTHI JUIsl PElIeHUs MPHUKIAIHBIX 3a/7ad U3 Pa3IUYHBIX
OTpaciiell 3HaHUM U peabHOM KU3HU;

MPUMEHTh TPUOIMKEHHBIE BHIYMCIICHUS, TPaBUIa OKPYTJIEHUS, TPUKUAKY U OLIEHKY
pe3yJibTaTa BBIYUCICHUM;

CBOOOJHO ONEpUPOBATH MOHSATHEM: CTENEHb C IEeJIBIM TOKa3aTelieM, HCHOJIb30BaTh
MOAXOAUTYI0 (pOopMy 3amucy JeHCTBUTENbHBIX YUCEN Ui PEeIIeHUs MPAKTUYECKUX 3a1ad U
MIpPE/ICTaBICHUS TaHHBIX;

CBOOOJHO ONEpUPOBAThH MOHATHEM: apUPMETUUECKUI KOPEHb HATypalbHOU CTENEHU;

CBOOOHO ONEpUPOBAThH MOHATHEM: CTETEHb C PAllMOHAIBHBIM MOKa3aTeNeM;

CBOOOJHO OMEpPUPOBATH MOHITUSIMU: JIorapu(M yucla, JECITUYHBIE U HATypaJibHbIE
norapudmer;

CBOOOJHO ONEpPUPOBATH MOHATUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YUCJIOBOTO
aprymMeHTa;

ONEPUPOBATh IMOHATHUAMM: APKCHUHYC, AapPKKOCHMHYC W apKTaHIME€HC YHUCJIOBOIO
apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJHO  OMEpUpPOBaTH MOHATHSAMH: TOXIECTBO, ypaBHEHHE, HEPaBEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPAaBHEHUS-CIEACTBUS, PABHOCHIIBHBIE HEPABEHCTBA;

MPUMEHTh Pa3IMYHble METOJbl PEUICHHS] PAllMOHAIBHBIX M JIPOOHO-paIlMOHATBHBIX
YPaBHEHUU, IPUMEHATHh METOJ UHTEPBAJIOB JUIsl PELICHUSI HEPABEHCTB;

CBOOOJHO OMEPHPOBATh MOHITHSIMHU: MHOTOUIEH OT OJTHOM MEpPeMEHHON, MHOTOUJICH C
uenbiMd  KodhduueHTaMu, KOPHH MHOTOWIEHA, NPUMEHSATh JAeNeHHE MHOTO4YWIeHa Ha
MHOT'OYJIEH C OCTAaTKOM, TeopeMy be3y u treopemy Buera s pemienus 3anay;

CBOOOJHO OMEpUPOBATh MOHATHUAMU: CHUCTEMa JUHEHHBIX YpaBHEHUU, MaTpula,
ONpeeauTeNb MaTpUllbl 2 X 2 U €ro IreOMETPUUYECKUU CMBICI, HCI0JIb30BaTh CBOMCTBA
ompenenuTenss 2 X 2 Juisl BBIYMCICHUS €ro 3HAUYEHMs, NPUMEHSATh ONPEACITUTENN IS
pELIEHNs CUCTEMBI JIMHEHHBIX YPaBHEHHUH, MOAEIMPOBATh PEaIbHbIE CUTYAl[UU C MOMOIIBIO
CUCTEMBI JINHEHHBIX YPaBHEHUH, UCCIIEA0BATh IOCTPOCHHBIE MOJENIN C TIOMOIIBIO MaTPHLl U
ONpENCINTENEH, UHTEPIPETUPOBATH MOJIyYEHHBIA PE3YIIbTAT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHSIMHU AJIs TpeoOpa3oBaHMsl BEIpAKEHUI;

BBIMIOJIHATE TPeoOpa30BaHUsl UHUCIOBBIX BBIPAKEHUH, COAEPKAIIMX CTEHNeHH C
palOHaIbHBIM [TOKA3aTENEM;

UCIOJb30BaTh CBOIcTBa JorapupmMoB s THpeoOpa3oBaHUS  JOTApHUPMUUYECKHX
BBIPAXKEHUH;



cBOOOJTHO ~ OMEpHUPOBATH  MOHATHAMHU:  HMPPANUOHANBHBIC, IIOKA3aTCIbHBIE |
norapu(MUYECKUE YpaBHEHHS, HAXOJUTh MX pEIIEHUS C IOMOIIbI0 PABHOCHIIBHBIX
MEPEX00B WM OCYIIECTBIISIS POBEPKY KOPHEH;

MPUMEHSATh OCHOBHBIE TPHUTOHOMETpHYECKHE (OpMynsl uis IpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHUI,

cBOOOJTHO OIEPHUPOBATH MOHITHEM: TPHUTOHOMETPUYECKOE YpaBHEHHUE, MPHUMEHSTH
HE00X0AMMBbIE (POPMYITBI IS PEIICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUUYECKUX YpaBHEHHUIA,

MOJICTIUPOBATh pPEANbHBIC CUTYallMM Ha S3bIKE aIreOpbl, COCTABISATH BBIPAKEHHS,
YpaBHEHHsI, HEPAaBEHCTBA IO YCIOBHIO 33Jaud, HCCIIEOBATh IOCTPOCHHBIE MOJEITH C
UCIOJb30BAHUEM allllapara ajareOpsl.

DyHKIUHN U TPaQUKH:

CBOOOJHO ONEpPUPOBATH MOHATUAMM: (QYHKLHUSA, CIOCOOBI 3a1aHusl (QYHKIMH, B3aUMHO
oOpaTHble (PYHKIMHU, KOMIO3ULIUA (PYHKUIUN, rpa@uK (YHKINH, BBIIOJHATH 3JIEMEHTApHBIE
npeoOpa3oBaHusl rpa@UKOB PYHKINIA;

cBOOOJTHO OTIEPHPOBATH MOHSATHSAMH: 00JACTh ONpPENENICHUs] ¥ MHOXKECTBO 3HAYCHUH
GbyHKIMHU, HYTH QYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJTHO OTIEPHUPOBAThH MOHATHUSMH: YETHBIE W HEUETHBIC (PYHKIMH, TIEPUOIMUECKUE
(GYHKIIMU, TIPOMEKYTKA MOHOTOHHOCTH (DYHKIMH, MAaKCUMYMbl U MHHUMYMBI (DYHKITUH,
HanOoJIbIIIee U HaUMEHbIIIee 3HaYeHNEe (YHKIIMU Ha TPOMEKYTKE;

CcBOOOJTHO OTEPHPOBATH TOHSATHSAMHM: CTETICHHAs (PYHKIMS C HATYpaJIbHBIM H IEIBIM
roxaszaTelieM, TpayK CTENeHHOW (DYHKIMU C HATYpaIbHBIM M IIEIBIM TI0Ka3aTeseM, rpaduk
KOPHS N-0¥ CTeTeHn KaK (QYHKIIUH OOpaTHOM CTENEeHU C HaTypaJbHBIM TIOKa3aTeNeM;

ONEpUPOBATh MOHATHUAMU: JHMHEWHHas, KBaJpaTH4yHas M JpoOHO-TMHEWHas (yHKuuH,
BBITOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U TIOCTPOEHUE UX IPA(PUKOB;

cBOOOJIHO ONEPHPOBATH MOHATHAMHU: IIOKa3aTeNbHAs U JorapupmMuueckast GyHKIUH, UX
CBOMCTBA U IpaMKu, UCIOJIb30BaTh UX I'pa MKy Ul PELICHUs yPAaBHEHUH;

cBOOOJIHO ONEpUPOBATh MOHATHSIMU: TPUTOHOMETPUUECKAsI OKPYKHOCTB, OIIPEICIIEHUE
TPUTOHOMETPUUECKUX (PYHKLUI YUCIOBOTO apryMeHTa;

UCIOJb30BaTh rpauku GYHKIMHM I UCCIIENOBAHUS POLIECCOB U 3aBUCUMOCTEN IpU
pelIeHNH 3a7jay U3 APYrUX y4eOHbIX MPEIMETOB U PeaIbHOM *KU3HH, BbIpakaTh (PopMyIaMu
3aBHCHUMOCTHU MEXy BEJIMUNHAMY;

Hayana MaTeMaTH4ecKoro aHajan3a:

cBOOOJIHO ONIEpUPOBATh MOHATUAMU: apU(PMeETHUECKasi U FeOMETPHUECKas Iporpeccus,
0eCKOHEUHO YOBbIBaIOIIasi F€OMETPUYECKasi MPOrpecchs, JIMHEHHbIM M SKCHOHEHIMAIbHBIN
pocT, GpopMyia CI0KHBIX IPOLEHTOB, UMETh NPEJICTABICHUE O KOHCTAHTE;

HCIOJIb30BATh IPOrPECCUH JUIS PELICHUs peallbHbIX 3aj1ay MPUKIATHOTO XapaKTepa;

CBOOOJIHO ONEpUPOBaTh MOHATHSAMM: IOCIIEAOBATEILHOCTb, CIIOCOOBI  3a/laHMs
[I0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OIPaHUYEHHbIE I10CIIEA0BATEIbHOCTH, MOHUMATh
OCHOBBI 3aPOXKJICHUSI MATEMAaTUUYECKOI0 aHAIN3a KaK aHalln3a OECKOHEYHO MaJIbIX;

cBOOOJIHO ONEPHPOBATH NOHATHAMMU: HENPEpbIBHbIE (PYHKIIMH, TOUKU pa3pblBa rpaduka
GyHKIMHU, aCUMOTOTHI Tpaduka QyHKINH;

cBOOOJIHO ONEpPHPOBATH MOHATHEM: (YHKIUS, HEIpPEpbIBHAS HA OTpe3Ke, NMPUMEHSTh
CBOICTBa HETIPEPBIBHBIX (DYHKIMH U1 peLIeHns 3a1a4;

cBOOOJIHO ONEpHpOBaTh MOHATUSAMHU: TepBas M BTOpas IMPOU3BOJHBIE (YHKIHUH,
KacaTenbHast K rpaduky QyHKIUY;

BBIUUCIIATH MPOU3BOJHBIE CYMMBI, MPOU3BEICHUS, YAaCTHOTO M KOMIIO3ULUHU JIBYX
(byHKIUH, 3HATh TPOU3BOJIHBIE YIIEMEHTAPHBIX (PYHKIIUH;

UCIOJb30BaTh T€OMETPUUYECKHM M (U3MUYECKHI CMBICI MPOU3BOJHOW MAJS pEeLIeHUs
3ajay.

MHosxkecTBa M JI0OrMKa:



cBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH;

HCIIOJb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM —amnmapar Uil OIMCAaHUs PEAIbHBIX
MIPOIIECCOB U SIBJICHHUH, IIPU PEIICHUH 3a]1a4 U3 APYTUX YUeOHBIX IPEIMETOB;

cBOOOJTHO ONEpUpPOBATh MOHATHAMHM: OIpEICICHHEe, TEOpEeMa, ypaBHEHHE-CIIEACTBUE,
CBOMCTBO MAaTeMaTHUYeCKOro OObEKTa, J0Ka3aTeIbCTBO, PAaBHOCWUJIbHBIE YpaBHEHHUS W
HEPaBEHCTBA.

K konmy oOydyenus B 11 kiiacce oOydarommuiicsi MOJYYUT CIEAYIOMIME MPEIMETHBIC
pe3yIbTATHI IO OTAEIBHBIM TeMaM paboueii mporpaMMel y4eOHOTO Kypca «Anredpa u Hadana
MaTE€MaTHYECKOTO aHAJIU3a»:

Yucia 1 BBIYUCICHUSA:

CBOOOJHO ONEpPUpPOBaTh MNOHATHSMM: HATypaJbHOE U II€JI0€ YHCIO, MHOXKECTBa
HaTypaJIbHbIX U ILIEJIBIX YUCEJI, MCMOIb30BaTh MPHU3HAKU JAeauMocTd 1enslx yucesn, HOJ u
HOK HarypanbHbIX ynceln Ui pelieHus 3a/1a4, IPUMEHTh anroput™ EBkinnia;

CBOOOJHO OIEpPUPOBATh MOHATHUEM OCTaTKa MO MOJIYIIO, 3alUCBIBATH HATypaJbHbIE
YHUCJIA B PA3JIMYHBIX ITO3UIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: KOMIUIEKCHOE YHCIIO U MHOYKECTBO KOMITJIEKCHBIX
qycell, MPeACTaBIATh KOMIUIEKCHBIE YHCIa B airedpandecko M TPUTOHOMETPHUYECKOM
(dhopme, BBHIMOTHATH apu(METHUUECKHE OIepalii ¢ HUMU W U300pakaTh Ha KOOPIAMHATHOU
IIJIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJHO  OMEpUPOBATh MOHATHSIMHM: HMppAlMOHAIbHBIE, IOKa3aTeJIbHblE U
jJorapu(MUUecKkue HEPaBEHCTBA, HAXOJUTh HX pEIIeHUs C MOMOIIbI PaBHOCHIBHBIX
MIEPEXOI0B;

OCYILIECTBIISITH OTOOP KOPHEN MpPU PelIeHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOJHO OIEpPUPOBaTh MOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTh
Heo0xoIuMble (GOPMYIIBI ISl pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX HEPABEHCTB;

CBOOOJHO OINEpPUPOBATh TOHATUSMU: CHUCTEMa W COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CHCTEMBI-CIIEACTBUSA, HAXOJUTh PEIICHHUS CUCTEMBI U
COBOKYITHOCTEW pPAallMOHAIIBHBIX, MPPALMOHANBHBIX, MMOKA3aTeNbHBIX M JOrapu(MuyecKux
YPAaBHEHUU U HEPABEHCTB;

pelaTth panuoHalbHbIe, HUPPALMOHAIBHBIC, IOKa3aTejbHble, JOrapu@MUUecKue u
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJICPIKAIINE MOIYJIN U MTapaMeTpbl;

MPUMEHTHh rpaQuuecKkre METOJbl JUIsl pellieHUs YpaBHEHHI M HEpPaBEHCTB, a TaKkKe
3a/1a4 ¢ IapaMeTpaMH;

MOJENUPOBATh peallbHble CHUTYyallMM Ha SI3bIKE aireOpbl, COCTAaBJATh BBIPAKECHUS,
YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 10 YCIOBHIO 33/1a4d, MCCIEA0BAaTh NOCTPOCHHBIE
MOJIENU C UCTIOJIb30BAHUEM armapara anreOpbl, HHTEPIPETUPOBATH MOTYUYECHHBIN pe3ylbTar.

DOyHKUUH U TPauKU:

CTpOUTH TpaduKu KOMIO3UIMH (PYHKIIUH C TTOMOIIBIO 3JIEMEHTAPHOTO UCCIIEI0BAHUS U
CBOMCTB KOMIIO3UIIMHU JABYX (PYHKIIHIA;

CTPOMTh TeOMEeTpUYecKue oOpas3bl ypaBHEHMH M HEPaBEHCTB HA KOOPAWHATHOM
IIJIOCKOCTH;

cBOOOJTHO ONEPHPOBATH MOHATHAMHU: TpapUKH TPUTOHOMETPUUECKUX (PYHKIIHI;

MPUMEHATH PYHKIMM [T MOJCIMPOBAHUS U UCCIEJOBAHUS PEAbHBIX MPOLIECCOB.

Havajna maTeMaTH4eCKOro aHaJIM3a:

UCIOJb30BaTh MPOU3BOJHYIO Ul HCCIIEAOBaHUS (YHKIUM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXO0/IUTh HauOOJIbIIee U HAaUMEHbIIIee 3HaUeHUs (PYHKIIMU HENPEPhIBHON Ha OTPE3KE;



WCIOJIb30BATh MPOU3BOJHYIO JUISI HAXOXKICHHUS HAMITYYIIEro PEIICHUs! B MPUKIIAIHBIX,
B TOM YHCJIE COIUAIbHO-9)KOHOMHYECKUX, 3a7a4yax, JJIs ONpeesIeHIs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHoro (GopMyIoi uiu rpadukom;

cBOOOJTHO ONEepUpOBaTh TOHATHSAMHU: IEpBOOOpa3Has, ONPENeNEHHBI HHTErpall,
HAXOJUTh MEPBOOOPA3HBIC 3JEMEHTAPHBIX (YHKIMHA W BBIYHCIATH WHTETpal 1o Qopmyse
Herorona-Jleiiouuma;

HAXOJIUTh TUIOUIA/IU TUIOCKUX (UTYp U 00BEMBI TEJ ¢ IOMOIIBIO HHTErpaa;

UMETh MPEJCTABICHHE O MAaTEMAaTUYECKOM MOJEIMPOBAHUN HA MPHUMEPE COCTABJICHUS
maddepeHnnanbHbIX ypaBHEHUH;

pemaTh TpPUKIAIHBIE 3aJadd, B TOM 4YHCIE COIMUAIBHO-dKOHOMHYECKOTO H
(U3NIECKOTO XapakTepa, CPEICTBAMHI MaTEMAaTUYECKOTO aHaIH3a.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

Ne HaunmeHoBaHue KosimyecrBo yacos DJIeKTPOHHbIE

n/ | pa3leyioB H TeM Beero KoHTpoibH IMpakruyeck | (uudposbIe)

n NpOorpaMmel ble padoThI ne padoThl oOpa3oBareibH

ble pecypchl
MHOX%€eCTBO
NeNUCTBUTENbHBIX YHCET.
MHoOrouneHsI.
1 24 1

PanmonanbHble ypaBHEHUS
1 HepaBeHCTBA. CUCTEMBI
JIMHEMHBIX YpaBHEHUHN

OYHKIUU U TPaPUKH.
2 CrenenHas GyHKITUSA C 12 1
IEJIBIM TTOKa3aTeIeM

ApubdMeTnuecknii KOpeHb
N-0¥ CTENEeHHU.
UppannonanbHbie
ypaBHEHUS

[TokazarenpHas GyHKIUS.

10 1
Iloka3aTenbHble ypaBHEHUS

Jlorapupmuueckas
5 | bymeuw, 18 1
Jlorapudmudeckue
YpaBHCHUSA

Tpuronomerpuyeckue
BBIPKEHUS U YPABHEHHUSI

22 1

[TocnenoBaTenbHOCTH U
POTPeccHu

10 1

HenpepbiBHBIE QYHKIHH.

[IpownsBoaHas 20 1

[ToBTOpEeHnue, 06061IeHNE,
CHUCTEMATH3allHs] 3HAHUI

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 136 10 0

11 KJIACC




Ne HaunmeHoBaHue KosinyecTBo yacos DJIEeKTPOHHbIE
o/ | PA3AeI0B H TeM Beero Konutpoabusl | IIpakruuecku | (uupposbie)
IporpamMmal e pabdoTbl e padoThI o0pa3oBaTe/IbHbI
e pecypchbl
1 UccnenoBanue GpyHKIui ¢ 29 1
ITOMOIIBIO TPOU3BOJHON
2 [TepBooOpazHas u 12 1
UHTErpa
I'padpuxu
TPUTOHOMETPUIECKUX
3 (b yHKIIHIA. 14 1
Tpuronomerpuueckue
HEpaBEHCTBA
Hppanunonansusle,
4 MOoKa3aTeabHble U 24 1
norapudmudeckue
HEpaBEHCTBA
5 KommekcHbie uncna 10 1
6 HarypanbHble u nenbie 10 1
qucia
Cucrembl palioHaIbHbBIX,
MppalMOHATIBbHBIX
7 MOKa3aTeIbHbIX U 12 1
JorapuPMUIECKuX
ypaBHEHUU
8 3amauu ¢ mapameTpamu 16 1
9 [ToBTOpEeHuEe, 0600IIECHNE, 16 5
cUCTeMaTu3allus 3HaHUH
OBILEE KOJIMYECTBO 136 10 0

YACOB II1O ITPOTPAMME




