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IHHOSACHUTEJ/IBHAS 3AIINCKA

Y4eOHbI Kypc «Anredpa ¥ Hadalla MaTeMaTHYECKOTO aHaIHM3a» SBISIETCS OJHUM W3 HambOoee
3HaYUMBIX B TPOTPaMME CpEIHEro oOIIero oOpa3oBaHUs, IOCKOJIBKY, C OJHOW CTOPOHBI, OH
o0ecrevynBaeT MHCTPYMCHTAIbHYIO 0a3y JUIS M3Y4YCHHS BCEX ©CTECCTBCHHO-HAYYHBIX KYPCOB, a C JIPYron
CTOPOHEI, (DOPMHUPYET JIOTHIECKOE M a0CTPAaKTHOE MBINIICHHE O0YJaIONINXCsl Ha YPOBHE, HEOOXOIMMOM
JUTsL OCBOCHHMSI HH(POPMATHKHU, OOIIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH M JIPYTUX TUCIMILINH. B pamkax
JTAHHOTO Y4eOHOTo Kypca OOy4Yaroluecs OBIIAJCBAIOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOH HAyKH,
KoTopasi QOpMyIIHPYET CBOU JOCTIXKEHHUSI B MATEMaTHIECKOH Gopme.

Y4eOHbIi Kypc anreOpbl 1 Hayall MaTeMaTHIeCKOTO aHAIIM3a 3aKJIaBIBAE€T OCHOBY AJISI yCIIEITHOTO
OBJIAJICHUSI 3aKOHAMU (PU3UKU, XUMHUHM, OHOJOTHM, TOHMMAHHUS OCHOBHBIX TCHICHIUN pa3BUTHUS
SKOHOMUKHA W OOIIECTBEHHOH >KHM3HH, IO3BOJISIET OPHUEHTHPOBATHCA B COBPEMEHHBIX HU(POBBIX W
KOMITBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO WCIIONB30BaTh WX [UIS JAlTbHEUIero oOpa3oBaHUS W B
MOBCETHEBHOW JKU3HW. B TO ke BpeMs OBIajgcHHE aOCTPAKTHBIMA W JIOTHYECKH CTPOTUMHU
KOHCTPYKITUSMH aJIreOpbl 1 MAaTEMaTHYSCKOTO aHaJM3a Pa3BUBACT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HCTHHHOCTH, JOKa3bIBaTh YTBEPKACHHUS C IIOMOIIBI0 WHIYKIMH W PacCyXIaTh
JIEAYKTUBHO, UCTIONB30BaTh 0000IIEHNE M KOHKPETH3AIMIO, a0CTparupoBaHne M aHaJIOTHIO, (popMupyeT
Kp€aTUBHOC U KPUTHYCCKOC MBIIUJICHUEC.

B xone uzydenus yueOHOTO Kypca « Anredpa U Hadaia MaTeMaTHIeCKOro aHAIIN3a» 00yJaroIuecs
MIOJTyYaIOT HOBBIM OIBIT PEIISHUS MPUKIATHBIX 3a/1a4, CAMOCTOATEIBHOTO IMTOCTPOCHHUS MaTEeMAaTHIECKIX
MOJCIIEH pEAIbHbIX CUTyallUd, WHTEPHPETAlUU IIOJYYEHHBIX DPELICHUN, 3HAKOMATCS C IPUMEPAMHU
MaTEMATUYCCKUX 3aKOHOMepHOCTeI>'I B IpHUpoOJ€, HAYKC U UCKYCCTBC, C BbIAAOIIUMHUCA MAaTEMATUYCCKUMU
OTKPBITHSIMH U UX aBTOPaMH.

Y4eOHblil Kypc 00JIaaeT 3HAYUTENbHBIM BOCITUTATEILHBIM ITOTEHIINAIOM, KOTOPBIN peann3yeTcs
KaK 4epe3 yd4eOHBIN MaTepual, CIOCOOCTBYIOIIUN (OPMHPOBaHHMIO HAYYHOI'O MHPOBO33PEHHUS, TaK U
yepe3 crenupuKy ydeOHOW IesTeNbHOCTH, TPEOYIOIel MPOJODKUTEIPHON KOHIICHTPAIlMd BHUMAHHUS,
CaMOCTOSITETFHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 ITOTyICHHBINA Pe3ysIbTar.

B ocHoBe wmerommkun oOydyeHuss anreOpe W HavajgaM MaTEeMaTHYECKOrO aHallu3a JIeKHT
JIeSITEIIbHOCTHBIN MTPUHIIAT O0yUYESHHUS.

B crpykType yueOHOro kypca «AnreOpa W Hayalla MaTEMAaTHYECKOTO aHaIWM3a» BbBIICICHBI
CIIeYIOIINE COACPKATEIbHO-METOAMYECKUe JTUHUK: «Hucia U BeIYUCICHUN, «DYyHKIMK U rpaduxuy,
«YpaBHEHMS U HepaBeHCTBay», «Hauana maremaTMyeckoro aHanuza», «MHOXecTBa M JOorMka». Bce
OCHOBHBIE COJIEP)KAaTEIbHO-METOINYECKUE JIMHUU W3YYalOTCsS Ha MPOTSHKEHWH JBYX JIET OOyYeHHs Ha
YpOBHE CpefHero o0miero oopa3oBaHusi, ECTECTBEHHO JIOTIONHSS JPYT JAPYra W MOCTENIEHHO HACBIIIAsCh
HOBBIMH Te€MaMH W pasfenaMu. J[laHHBI yueOHBIH Kypc SBIseTCS HHTETPATUBHBIM, ITOCKOJIBKY
oOvenuHACT B cebe comeplkaHWe HECKOJNBKMX MaTeMaTHYeCKUX UCIHILINH, TaKuX Kak anreodpa,
TPUTOHOMETPHS, MAaTEeMAaTUUECKUN aHAIM3, TEOPHsl MHOXKECTB, MaTeMaTH4ecKas Jioruka u apyrue. llo
Mepe TOro Kak oOydaroiiuecs OBJIAJCBAlOT BCE OoJjiee INMMPOKMM MATEMAaTHYECKHM aliapaTtoM, y HHX
MOCIIEIOBATENIEHO (DOPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHUYECKyH) MOIEIh
pEeabHOM CUTyalnu, MPUMEHATh 3HAHUS, MOJyYeHHbIC TIPH U3yYEeHUH Y4eOHOro Kypca, JJs pelIeHus
CaMOCTOSITEIBHO CHOPMYJIUPOBAHHON MaTeMaTHYECKOM 3a/1a4uu, a 3aTeM HHTEPIPETUPOBATh CBOM OTBET.

CopepxarenbHO-MeTOAMYECKass JIMHUS «Uucia W BBIYKCIECHUS» 3aBepiuaeT (HOpMHUPOBAHUE
HABBIKOB WCIIOJb30BaHUs JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBUIO HaYaTO Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus. Ha ypoBHe cpenHero obmiero oopa3oBanus oco00e BHUMaHHUE ynuensiercs (OpMUPOBAHUIO
HAaBBIKOB palfMOHAJIBHBIX BBI‘II/IC.HCHI/II‘/’I, BKIIFOYAKOIIIUX B ce0sT UCIOIL30BaAHNE Pa3INYHbIX (1)OpM 3a1mucu
YHUClla, YMEHHE JIeNIaTh NPUKUIKY, BBINOJHATH NPUOIMKEHHBIC BBIYHCICHHS, OLICHUBATH YHUCIIOBBIC
BEIpaXXCHHS, paboTaTh C MaTeMaTUYeCKHMMH KOHCTAaHTaMH. 3HAKOMBIE OOYYaroIIMMCS MHOXKECTBa
HaTypajJbHbIX, ULEJbIX, pallOHAJIbHBIX ¢ HeﬁCTBHTeHLHBIX qucell  JOIIOJIHAKOTCA MHOXCECTBOM
KOMIUIEKCHBIX 4ucel. B KaXXIoOM H3 OTUX MHOXECTB pPacCMaTpHUBAIOTCA CBOMCTBEHHBIE cMy
crierQuIecKre 3a1a4i U ONepalliu: JISJICHUe Hallelo, OTIEPUPOBAHUE OCTATKAMH Ha MHOXECTBE I[SITBIX
yrcesn, 0coOble CBOMCTBa paIlMOHAIBHBIX M WPPAIMOHANBHBIX YHUCET, apu(pMETHYECKUE Olepaiuu, a
TAaKXXE HU3BJICYCHUC KOPHIA HaTypaHBHOﬁ CTCIICHHU HaA MHOXCECTBE KOMINJICKCHBIX YHCECII. Bnarozlapﬂ
MOCIIEIOBATEIILHOMY PACIIUPEHUI0 KPyra HCIIONB3YEMBIX YHCET M 3HAKOMCTBY C BO3MOXKHOCTSIMH KX
MPUMEHEHUS JIUIS PEIICHUS PA3TUYHBIX 33729 (POpMHUPYETCS NMPEICTaBICHUE O SAMHCTBE MAaTEMATUKH KaK



HayKd U e€ poiM B IOCTPOCHHH MOJENel peaJbHOr0 MHpa, HMIMPOKO HCHONB3YIOTCS 0000meHne u
KOHKPETH3aLHs.

Jluaust «YpaBHEHUSI U HEPABEHCTBA» peaU3yeTcsl Ha MPOTSDKEHHH BCEro OOYYEHHUS Ha YPOBHE
cpeanero obmiero o0pa3oBaHMsI, TOCKOJIBKY B KaXIOM paszzaeie [IporpaMMbl IpeaycMOTPEHO peIIeHUe
COOTBETCTBYIOIIMX 3aaad. B pe3ymnpraTe oOydaromuecs: OBIaAEBAIOT PA3IMYHBIMH METOAAMH PELICHUS
palMOHANBHBIX, WPPALMOHAIBHBIX, IIOKA3aTEIbHbIX, JIOTAPUPMHUYECKHUX M TPUTOHOMETPHUECKHX
ypaBHEHUH, HEPaBEHCTB M CHCTEM, a TaKXkKe 3ajad, cojepxamux napaMmerpsl. [losydyeHHble ymeHuUs
IIMPOKO HCHONB3YIOTCSI HPU MCCIENOBAaHMM (GYHKLUUM C IOMOINBIO IPOMU3BOAHOM, NPH pPELICHUH
NPUKIAIHBIX 33a7a4 U 3a7ad Ha HaXOXIEHHE HauOOIbLIMX M HAaUMEHBIIUX 3HaueHuH ¢yHkuuu. JlaHHas
coJep)KaTeNibHas JIMHUS BKJIIOYaeT B ce0sl Tarke (OpPMUPOBAHWME YMEHHH BBIIONHATH PACUYETHI IO
¢dopmynam, npeoOpa3zoBaHus pallMOHATIBHBIX, UPPAIMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKCHUH, a
TaKXKe BBIPAKEHHUH, COAEPXKAIUX CTENeHH U Jorapudmbl. brnaromaps u3ydeHuro anreOpanyeckoro
MaTepuajga IPOUCXOJAUT JAajbHEWIIee pa3BUTHE AITOPUTMHUYECKOIO U aOCTPaKTHOTO MBIIUICHUS
oOyuaromuxcs, GOPMHUPYIOTCS HaBBIKH JIEAYKTUBHBIX PACCYXAEHHI, padOTHI ¢ CHMBOJIBHBIMU (hOpMaMmH,
NPEACTaBICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB. AnreOpa mpeiaraet
3¢ ¢eKTUBHBIE MHCTPYMEHTHI AJISl PELICHUS NMPAKTUYECKUX M E€CTECTBEHHO-HAYYHBIX 3afad, HarlsagHo
JIEMOHCTPHUPYET CBOU BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxarenbHO-MeTOANYECKasd JTUHUSA «DYHKIUH U TpadyKI» TECHO IMEPEIUICTAeTCs C JPYyTUMHU
JUHUSAMH y4eOHOro Kypca, MOCKOJIBKY B KAaKOM-TO CMBbICNIE 3aJaéT IOCIeN0BAaTEIbHOCTh H3YyYCHHS
Marepuaia. l3ydeHHe CTemeHHOH, TOKa3aTeNbHOM, JOrapu(pMHUYECKOH UM TPUTOHOMETPUYECKUX
(GyHKUIMH, UX CBOWCTB M I'padMKOB, UCIIOJIB30BaHUE (QYHKIUHN Ui PElIeHus 3a/1a4 U3 APYTHX Y4eOHBIX
MIPEIMETOB U PEANbHOM KU3HU TECHO CBA3aHO KaK C MAaTEMaTHYECKHMM AHAIM30M, TaK U C PEIICHUEM
ypaBHeHUH U HepaBeHCTB. [lpu 3TOM Ooubllioe BHUMaHKE yAesieTcs] GOPMHUPOBAHUIO YMEHHS BBIPAXKaTh
(dopMynaMu 3aBHCHMOCTH MEXIy pa3IMYHbIMUA BEIMYMHAMH, HMCCIENOBATh IOJyuYeHHbIC (YHKIINH,
cTpouTh uX rpaduku. MaTepuan 3TOW COAEpKATETbHOW JMHWW HareleH Ha pPa3BUTHE YMEHHHA U
HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMH B pasinyHoOi  Qopme:
aHATMTUYECKOH, rpaduueckoil u cioBecHol. Ero nzyueHue crnocoOCTBYET pa3BUTHIO alTOPUTMHYECKOTO
MBIIIICHHS, CIIOCOOHOCTH K 0000IIEHUIO 1 KOHKPETH3AIUH, UCTIOE30BAHUIO aHATIOTHH.

CopepxarenbHass JuHHA «Havama wMareMaTHYecKoro aHainu3a» MO3BOJISET CYIIECTBEHHO
pacImMpuTh KPyT Kak MaTeMaTHYECKUX, TaK M MPUKIAJAHBIX 33/1a4, JOCTYITHBIX 00y4aloIMcs, TaK KaK y
HUX TIOSIBJISIETCSI BO3MOXHOCTh CTPOUTH T'PadUKH CIOXKHBIX (DYHKIWIA, ONpEAENiaTh UX HauOOJbIINE U
HalMEHbBIINE 3HAYCHMS, BBIYMCIIATD IUIOIAAN GUTYyp U 0OBEMBI Tell, HAXOAUTh CKOPOCTH U yCKOPEHHS
mpoueccoB. JlaHHass conepikaTenpHas JMHHMS ~ OTKPBIBAET HOBBIE BO3MOYKHOCTH  ITOCTPOEHUS
MaTeMaTHU4YeCKUX MOJeNiell peabHBIX CHUTyalluil, IO3BOJSET HAaXOAWTh HAWIydllee pelieHHe B
NPUKJIAJHBIX, B TOM 4YHCIE COLUAIbHO-DKOHOMHYECKMX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYEeCKOro aHalu3a CHOCOOCTBYET Pa3BUTHIO aOCTPakTHOro, (HOpMalbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBINUICHUS, (JOPMUPOBAHHUIO YMEHHI paclo3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTHUKU B
HayKe, TeXHHKe U UcKyccTBe. OOydaronyecs y3HaloT O BBIJAIONIMXCS Pe3yNIbTaTax, MOJyuYeHHBIX B XOJIC
PasBUTHS MaTEMAaTUKU KaK HayKH, U 00 UX aBTOpax.

ConepxareiabHO-MeTOANYECKasE JTUHUA «MHOXECTBa M JIOTHKA» BKIIOYAEeT B ce0sl DIIEMEHTHI
TEOpUHM MHOXKECTB W  MaTeMaTHYeCKOM JIOTMKH. TeOpeTHKO-MHOKECTBEHHbBIE IPENCTaBICHHUS
NPOHM3BIBAIOT BECh KypC IIKOJBHOH MaTeMaTHKH M MpeluiaraloT HamOoliee YHUBEPCAIBHBINA S3BIK,
00BETUHSIONINI BCE pa3zesibl MATEMAaTHKH U €€ MPUIIOKEHH, OHH CBSI3BIBAIOT Pa3HbIE MaTeMaTHUECKUE
JUCIIMIUIMHBL U MX TPUIOKEHHS B eAnHOe Iesoe. [103ToMy BaKHO JIaTh BO3MOXKHOCTH OOyYaroIeMycs
MMOHUMAaTh TEOPETHKO-MHOYKECTBEHHBIN $3BIK COBPEMEHHOH MaTeMAaTHKM M HCIONb30BAaTh €ro A
BBIPAXXEHHsI CBOMX MbICIEH. [[pyruM Ba)KHBIM NPHU3HAKOM MAaTE€MaTHKH KaK HayKH CIEAyeT NPU3HATh
CBOWCTBEHHYIO €i CTpOrocth OOOCHOBaHWI W cJeJOBaHUE ONpeAeiIEHHBIM NpPaBWIaM MOCTPOCHUS
JTIOKA3aTeNbCTB. 3HAKOMCTBO C DJIEMEHTaMH MAaTeMaTHYeCKOW JIOTMKH CIIOCOOCTBYET Ppa3BUTHIO
JIOTHYECKOTO MBIIUICHUS] OOYdYalOMMXCs, I03BOJISIET WM CTPOUTH CBOM PACCYXIEHHS Ha OCHOBE
JIOTHYECKHX MPaBHI, GOPMHPYET HABBIKH KPUTUIECKOTO MBIIIJICHUSI.

B yuebHOM Kypce «Anrebpa M Hadajga MaTeMAaTHYECKOTO aHalN3a» IPHUCYTCTBYIOT OCHOBHI
MaTeMaTHYECKOr0 MOJEIMPOBAHUS, KOTOpPHIE IPHU3BAHbI CIIOCOOCTBOBATH (DOPMHPOBAHUIO HABBIKOB
MOCTPOCHUS MOZIETIEN pPeabHBIX CUTYaINH, UCCIeIOBaHMUs 3TUX MOJEJIeH ¢ IOMOIIBIO anmnapara ajireopsl
W MAaT€MaTU4eCKOTO aHalu3a, MHTEPIPETAlNN IOITY4YCHHBIX PE3ylbTaToB. Takue 3alaHus BIUICTEHBI B
KaXpli U3 pa3[esoB IpOrpaMMbl, IIOCKOJBKY BEChb MaTepuasl y4eOHOIro Kypca IIHPOKO HCIIOIb3yETCsl



JUIS pellieHHs TMPHUKIAJHBIX 3ajad. [Ipy pelieHuH pealbHBIX MPAKTUYeCKUX 3a/1a4 O0ydYaroluecs
Pa3BUBAIOT HAOJIOJATEIBHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, MCIOIb30BATh
aHayoruo, o000maTh M KOHKPETU3WPOBaTh mpobiemy. JesrenbHOCTs MO (QOPMHUPOBAHUIO HABBIKOB
peleHns MPUKIIaJHbIX 3a[a4 OpraHu3yeTcs B Mpolecce M3YUYeHUs BCeX TeM yueOHOro Kypca «Anredpa u
Hayaia MaTeMaTuIecKoro aHAITN3ay.

Ha m3yduenme ydeOHOrO Kypca «AnreOpa W Hadala MaTeMaTHYeCKOTO aHAIM3a» OTBOAHUTCA 272
gaca: B 10 kmacce — 136 gacoB (4 yaca B Heento), B 11 kimacce — 136 yacoB (4 yaca B HE/IEHIO).



COJEPXAHUE OBYYEHUSA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonaneuple yncna. OOBIKHOBEHHBIE M JAECATHYHBIE JpOOM, MPOLEHTH, OECKOHEYHBIE
nepuoguueckue Apodu. IIpumenenune npobell M NPOLEHTOB U PELICHUS NPUKIAOHBIX 33734 W3
Pa3IMYHBIX OTpaCJICd 3HAHUM U PEAIbHON KU3HU.

[eiicTBuTenbHble uncna. PanonansHple M MppanydoHANbHBIE YUcia. ApupMeTHIECKUe Onepatun
C JIeHCTBUTENHHBIMU YHCIaMH. MOIyJh IEMCTBHTENBHOTO YHCIa W ero cBoiicTBa. [lpubOmmxéHHbIe
BBIUMCIICHHS, TIPaBUJIa OKPYTIICHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYHCICHUN.

Crenenb ¢ nensiM nokaszareneM. bunom Hetortona. Mcnonb3oBanue noaxonsmmed GopMsl 3arucu
JEHCTBUTEIBHBIX YUCEI IS PEIICHNS IPAKTHYECKUX 3a7a9 U MPEACTABICHHS JaHHbIX.

ApudmeTnaecKkuii KOpeHb HaTypaIbHOMN CTENIEHH U €r0 CBOHCTBA.

CreneHs ¢ palioOHaJIbHBIM MTOKa3aTesleM U €€ CBOMCTBA, CTENEHb C e CTBUTENBHBIM ITOKa3aTEIEeM.

Jlorapudm ymcna. CoricTa jorapudma. JlecATHUHBIC U HATYPATIbHBIC JIOTaPU(PMBEIL.

CHHyC, KOCHHYC, TaHT€HC, KOTaHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U
APKTaHI'€HC YHCIOBOIO apryMEHTA.

YpaBHeHNs 1 HEPABEHCTBA

ToxzecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHus. Y paBHEHHUE, KOPEHb ypaBHEHUs. PaBHOCHIIbHBIE
YPaBHEHUS U YpaBHEHHUA-CIIEACTBYsL. HepaBeHCTBO, pellicHIEe HEPABEHCTRA.

OCHOBHBIE METOIBl PEUICHUS LENBIX W JPOOHO-PAllMOHANBHBIX YpaBHEHHH W HEPAaBEHCTB.
MHorouneHnsl 0T OAHON NepeMeHHOU. JleeHne MHOrouaeHa Ha MHOrowieH ¢ octaTkoM. Teopema besy.
MHuorousens! ¢ nenbiMu Koddduimenramu. Teopema Buera.

[TpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHMN, COIEPIKAIIUX CTEIICHH U KOPHHU.

Wpparmonanbuble ypaBHeHNs. OCHOBHBIE METO/IbI PELICHUS HPPALMOHATIBHBIX YPaBHEHUI.

IlokazaTenbHble ypaBHEHUS. OCHOBHBIE METOMBI PEIICHUS MOKA3aTEIbHBIX YPaBHEHUM.

[MpeobpazoBanue BEIpaXECHUH, COEPKAIIHUX JIOTAPHUPMEL.

Jlorapudmudeckue ypaBHeHHs1. OCHOBHBIE METO/IbI PELICHUS JIOTApU(PMUUECKUX YPaBHEHHH.

OcHoBHBIE TpuroHomerpuueckue Gopmyisl. [IpeoOpazoBanne TPUrOHOMETPUUECKUX BBIPAKECHUI.
Pemennie TpUrOHOMETPUYECKUX YPABHEHHH.

Pemenne cucreM JIMHEHHBIX YpaBHEHHMH. Marpuna CHCTEMBl JIMHEHHBIX  ypPaBHEHUM.
Onpenenurens MaTpUIbl 2X2, €ro reOMETPUYECKUI CMBICT W CBOWCTBA, BBIUMCIEHHWE €r0 3HAYEHUS,
MIPUMEHEHUE ONIPENEIUTENS ATl PEIIEHHUS CUCTEMBI JINHEMHBIX YpaBHEHHI. PerleHne npukiIagHbIX 3a1a4y
C TIOMOIIIbIO CUCTEMBI JINHEMHBIX ypaBHEHUU. cciieoBaHHE TOCTPOEHHOM MOJIENHU C MTOMOIIBI0 MaTPHIL
U OTIPEJIEIUTEIIEH.

IlocTtpoeHne MaTemMaTHYeCKMX MOJENEH peanbHONM CUTyallud C IIOMOIIBIO YypaBHEHUN U
HepaBeHCTB. [IpuMeHeHne ypaBHEHHMH M HEPAaBEHCTB K PEIICHUI0 MaTEMAaTHYECKUX 3a1ad WM 3a1ad U3
Pa3IMYHBIX 00JIaCTeN HAYKU U peabHOM KU3HHU.

DOyHKIUM U TpapuKn

OyHKus, cnocoObl 3aganus ¢yHKuuH. B3anmuo oOparHble QyHkuuu. Kommosuuus ¢yHKUMM.
I'padux GyHKImH. DiteMeHTapHbIe TPpeoOpa3zoBaHusl rpaduKoB (HyHKIINH.

OOnacte ompeJelieHHss W MHOXecTBO 3HaueHWd ¢QyHknumu. Hymm ¢yHkuun. [Ipomexytkn
3HaKonocTosiHcTBa. YérHple W Heu€tHble QyHkumu. [lepuonuueckme ¢ynknuu. I[IpomexyTku
MOHOTOHHOCTH (pyHKIMH. MaKkCUMyMbl I MEHUMYMBI GyHKIUH. Hanbonblee n HanMeHbIllee 3HAYCHUSI
(GYHKIIMHU Ha TIPOMEXKYTKE.

Jluneiinas, kBajpaTH4yHas W JpoOHO-IMHEHHas (QYHKUMH. OJEMEHTapHOe HCCIeIOBaHUE H
MOCTPOCHUE UX IPaPHKOB.

CrenenHast GyHKIMS C HATYpaJIbHBIM M II€JIbIM T0Ka3aresieM. Eé cBoiicTBa u rpaduk. CBolicTBa 1
rpaduK KOpHsI N-0i cTeneH: Kak (yHKIUH 0OpaTHOM CTENICHH C HATYPaJbHBIM MOKa3aTeNIeM.

[lokaszarenpHass W Jnorapumuyeckas (yHKIMH, HMX cBoiictBa M rpaduku. Mcnoibp3oBaHue
rpadukoB QyHKIUK JUTS PENICHUs] YPaBHEHHH.

Tpuronomerpudeckas OKPYXHOCTb, OINpPEIEIICHHE TPUTOHOMETPHUYECKUX (PYHKIUH HYHCIOBOTO
apryMeHra.



OYHKIMOHABHBIE 3aBHCHMOCTH B pEANbHBIX TMpoIeccax H SBIEHHSX. [ padukum peampHBIX
3aBUCUMOCTEI.

Hauyana MaTeMaTH4eCKOro aHaau3a

[TocnemoBaTEILHOCTH, CIOCOOBI 3aJaHUS  IOCIEAO0BATEILHOCTEH. MeTon MaTeMaTHYECKOM
WHAYKOAA. MOHOTOHHBIE ¥ OTpaHWYEHHBIE IIOCIEAOBAaTENBHOCTA. VICTOpHS  BO3HHWKHOBEHUS
MaTeMaTHYEeCKOTO aHAIN3a KaK aHan3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckas M TeoMeTpudeckas Mporpeccud. beckoHeuHo YOBIBaroIasi reoMeTpuyecKast
nporpeccus. CyMma OECKOHEYHO YOBIBAIOIIEW TreoMeTpuuecKkod mporpeccuu. JlnHeHHBIH U
SKCIOHEHUHMaIbHBIA pocT. Hucno e. @opmyna CIOXKHBIX IMPOLEHTOB. MCHoap30BaHHE MPOrPECCHH IS
pelIeHus peanbHbIX 3aJa4 IPUKIAIHOTO XapaKkTepa.

HemnpepeiBabie (QyHKIIMM W uX cBoicTBa. TOYKM pa3pbiBa. ACUMNOTOTHI TpaduKoB (YHKITHIMA.
CaoiicTBa (yHKIIMIT HENPEpHIBHBIX Ha OTpe3ke. MeToJ WHTEpBaJOB JJsl pEIIeHUs HEPaBEeHCTB.
[TpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIWH IS pElIeHus 3a1ad.

[lepBas u BTOpas npousBoAHble PyHKIUH. OnpeaeneHre, TeOMeTpUIeCKUi U PU3NIECKUN CMBICIT
MIPOM3BOAHON. Y paBHEHHE KacaTellbHOU K rpaduKy (yHKIIHH.

[IpousBoaHbIEe 31eMeHTapHBIX (yHKIUA. [Ipow3BogHAas CyMmMMBlI, MPOW3BENEHHS, YaCTHOTO W
KOMITO3UIIMU ()YHKITHHA.

MHoxecTBa U JIOTHKA

MHoOXecTBO, OnepalMy HaJl MHOXECTBAaMU M HUX cBoicTBa. Jluarpammel Oiinepa—BenHna.
IIpuMeHeHue TEOPEeTUKO-MHOKECTBEHHOIO alapara JUlsl ONMCAaHUS PEAIbHBIX IPOLIECCOB U SIBICHUM,
NIPY pelICHUH 337a4 U3 JPYTUX YYeOHBIX PEAMETOB.

Omnpenenenne, TeopeMa, CBOWCTBO MaTeMaTHYeCKOro OOBEeKTa, CIEACTBHE, J0Ka3aTelbCTBO,
PaBHOCHUJIBHBIC YPAaBHCHU .

11 KJIACC

Yncaa 1 BBIYMCTCHUS

HaTypaJ'IBHBIe n 1ejbI€ 4Yucia. HpI/IMeHeHI/Ie MPU3HAKOB JCJIMMOCTH LECIIbIX YUCCII, HaPI6OJ'IBIHPII7[
o0mwmit nenutens (nanee — HOJI) u naumenbiee obmiee kpatHoe (nanee — HOK), ocratkos mo Moyio,
anroputMa EBKina juis pemeHust 3a/1a4 B IIENbIX YUCIiax.

Kommuiekcuble umcia. AnreOpandeckass U TPUTOHOMETpHYECKas (POPMBI 3aIMCH KOMIUIEKCHOTO
yrcna. ApupMeTHIecKue ornepalnuy ¢ KOMIUIEKCHBIME YnciaMu. M300pakeHne KOMITIEKCHBIX YUCcel Ha
KoopAuHaTHOW TuIocKocTH. Popmyna Myaspa. KopHu N-oif cTemeHH H3 KOMIUIEKCHOTO YHCIA.
[IpuMeHeHne KOMITIEKCHBIX YUCEI IS pelieHns (PU3NYeCKUX U TeOMETPUIECKUX 3a/1ad.

YpaBHeHus1 M HepaBeHCTBA

Cucrema u COBOKYITHOCTH ypaBHeHI/Iﬁ U HCEPABCHCTB. PaBHOCHIIBHBIE CHUCTEMBI M CHCTEMBI-
ciencTBus. PaBHOCHITbHBIE HEPABEHCTBA.

OT060p KOpHEH TPUTOHOMETPUIECKUX YPAaBHEHU C TIOMOIIBIO0 TPUTOHOMETPUIECKON OKPYIKHOCTH.
Pemenne TpUroHOMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TI0KA3aTEeIbHBIX U JIOTapU(PMUIESCKUX HEPABEHCTB.

OCHOBHBIE METO/IbI pEIICHHUS UPPALMOHAIBHBIX HEPAaBEHCTB.

OcHOBHBIE METOZbl PEUICHUA CHUCTEM U COBOKyHHOCTeﬁ panroOHaJIbHbBIX, HWPppalrvOHaJIbHBIX,
MOKAa3aTeNbHBIX U JIOTapU(PMUUYECKIX YPABHEHHH.

VYpaBHEeHNS, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH.

[IpuMeHeHre ypaBHEHU, CUCTEM M HEPABEHCTB K PEIICHHI0 MaTEMAaTHYECKUX 3ajlad U 3aJad W3
Pa3IMYHBIX 00JIACTe HAYKH M PeaTbHON )KU3HHU, WHTEPIIPETAINS ITOTYYSHHBIX PE3YIbTaTOB.

DOyHKIUM ¥ TpaPuKn

I'padux xommosuuuu ¢yHkuuid. ['eomerpuyeckne oOpa3bl ypaBHEHMH W HEPaBEHCTB Ha
KOOPJMHATHOM TJIOCKOCTH.

Tpuronomerpuueckue GyHKLIUH, UX CBOUCTBA U rPpaduKH.

I'padmueckune MeTopI pelIeHUs] ypaBHEHUH 1 HepaBeHCTB. | paduueckre METObI peleHus 3a1a4
C TTapaMeTpaMHu.

Hcnonp3oBanue rpa@ukoB (QYHKIMNA JUIS MCCACIOBAHMS MPOIIECCOB U 3aBHCUMOCTEH, KOTOPHIC
BO3HMKAIOT NP PEIICHUHN 33/1a4 U3 APYTHX YUeOHBIX IPEAMETOB U PeaIbHOM KHU3HU.

Hauyana maTemaTH4eckoro aHajiuza



[IpuMeHeHne TNPOW3BOMHON K HCCIICAOBAaHHIO (YHKIUA HAa MOHOTOHHOCTh W DKCTPEMYMBI.
HaxoxneHne HanOoIbIIEro M HAMMEHBINETO 3HAYCHUI HEeNPEPhIBHON QYHKIIMU HA OTpE3Ke.

[TpumeHeHue MPOU3BOAHOMN TSI HAXOXKICHUS HAWIYUIIETO PEIICHUS B IPUKIIAAHBIX 3a7adax, JJsl
OTIpeICNICHUS CKOPOCTH M YCKOPEHHUS MPOoIIecca, 3aJaHHOTO (hOpMYJION MitH rpaduKkoMm.

ITepBoOOpazHasi, OCHOBHOE CBOMCTBO IepBO0Opa3HbIX. [lepBooOpa3HbIie dNeMeHTapHBIX (YHKITHIA.
[IpaBuia HaXOXKACHUS MEPBOOOPAZHBIX.

WuTerpan. 'eomeTpuueckuil CMBICT HMHTErpayia. BbIUUCIICHHE OMNPENeNEHHOr0 HHTErpana IIo
¢dopmyne HeroTona-JIeiibuuma.

[IpuMeHeHne WHTETpaa JUIs HAXOXKICHHS TUTOIaAeH TIOCKUX GUTYp U 00EMOB TeOMETPUIECKUX
TeJ.

[Mpumepsr pemennit  nuddepeHIUAIBHBIX  yYpaBHCHMI. MaTeMaTHYeCKOe MOJICIIUPOBAHUE
peaNbHBIX MPOIIECCOB C MOMOIIBI0 MU PEPEHIINATEHBIX YPABHEHHH.



INTAHUPYEMBIE PE3VJIbBTATBI OCBOEHUA YYEBHOI'O KYPCA «AJI'TEBPA M HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEIAHEI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:k1aHCcKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3MIIMUA OOYYArOIIEerocs Kak aKTUBHOTO W OTBETCTBEHHOTO
YJicHA POCCUICKOr0 OOINEeCTBa, TNPEACTABICHHE O MAaTEMAaTHMYECKUX OCHOBax (HYHKIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHHH, MPOUEAYp Tpa)kIaHCKOTO oOImiecTBa (BBIOOPHI, OMPOCHI U JPYTOE),
YMEHHE B3aUMOJIEHCTBOBATh C COIMAIBHBIMA HWHCTHUTYTAMH B COOTBETCTBHHM C WX (YHKIHAMH U
Ha3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIMTAHMA:

c(hOpMHUPOBAaHHOCTh POCCHIMCKONW TPAKJAHCKOW WACHTUYHOCTH, YBAXKEHHS K TMPOIUIOMY U
HACTOAIIEMY POCCUICKOW MaTE€MaTUKH, LEHHOCTHOE OTHOUIEHHWE K JOCTIKEHUSM pPOCCHMCKHX
MaTeMaTUKOB M POCCUICKOW MaTeMaTUYECKOW IIKOJIbI, HCIOJIb30BAHUE 3THUX JOCTHKEHUH B IPYTUX
HayKaX, TEXHOJIOTHX, cepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HAaHUE JYXOBHBIX IICHHOCTEH POCCHICKOTO Hapoja, CHOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, STUYECKOr0 MOBEIECHHUA, CBSI3aHHOIO C MNPAKTUYECKUM NPUMEHEHUEM IOCTH)KCHUH HAyKH U
JIESATENIbHOCTRI0 YIEHOT0, OCO3HAHUE TMYHOTO BKJIAJIA B IIOCTPOCHHUE YCTOMYNBOTO Oy TyIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHUSL:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIOYAs JCTETHKY MATEMATHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj1a4, PEIICHUH, PACCyKISHHUH, BOCIPUAMYNBOCTS K MaTEMATHUECKAM aCIIEKTaM Pa3IHIHBIX
BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BoCnUTAHUS:

c(hopMHUPOBaHHOCT, YMEHHS TPUMEHATh MaTeMaTHYeCKHe 3HAHUSA B HMHTEpPEecax 3JI0pOBOTO U
Oe3omacHoro oOpa3a JKU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (3J0pOBOC IHTAHUE,
cOaJIlaHCUPOBAHHBIA PEKUM 3aHATUH W OTHAbIXa, PEryJspHas (QU3UYecKas aKTHUBHOCTh), (U3UYESCKOE
COBEPILIEHCTBOBAHUE MIPU 3aHATUSAX CHOPTUBHO-0310POBUTEIBLHOMN NESITEIBbHOCTBIO;

6) TPY10BOI0 BOCIMTAHMSA:

TOTOBHOCTh K TpYAY, OCO3HAHHME IIEHHOCTH TpPYAOIO0Us, HHTEPEC K Pa3InYHbIM chepam
po(heCCHOHATBHOM IEATEIBHOCTH, CBA3aHHBIM C MATEMATUKOHN U €€ MPUIOKEHHUSIMH, YMEHUE COBEPIIIATh
OCO3HaHHBI BEIOOp Oyaymiedl mnpodeccnu ¥ pealn3oBHIBATH COOCTBEHHBIE >KM3HEHHBIE ILIaHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYEeCKOMY OOpa30BaHHMIO M CaMOOOPa30BaHUIO HA MPOTKCHUU
BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY Y4YaCTHIO B PEIICHUH MPAKTUYCCKUX 3aJad MaTEMaTHIECKOM
HaIpaBJICHHOCTH;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh IKOJIOTMUECKOM KYJIbTYpPhl, TOHUMAHUE BIUSHHS COIUAIbHO-IKOHOMUYECKHX
MIPOIIECCOB HAa COCTOSIHME TIPUPOAHOH W COIMAILHOW Cpelbl, OCO3HAHWE TJIO0ATBFHOIO XapakTepa
9KOJIOTUYECKUX MPOOIIEM, OPUEHTAIlMs Ha TPUMEHEHHE MaTeMaTHYECKUX 3HAHWUW I PEIIeHUs 3a1a4 B
00J1aCTH OKPY’KAIOIIEH Cpenbl, IIAaHUPOBAHUE TIOCTYIKOB M OIEHKA X BO3MOXKHBIX TOCJICICTBHMA IS
OKpY>Kalollley cpeibl;

8) HeHHOCTH HAY4YHOT0 MO3HAHUS:

c(hopMUPOBAaHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKH U OOIICCTBEHHOW NPAKTUKH, MMOHMMAaHUE MAaTEMaTHUYECKOW HAayKh Kak c(epbl YeIOBEUYECKOMH
JEATEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUMMOCTH ISl Pa3BUTHUS LUBWIM3ALUHU, OBJIAJCHHUE S3BIKOM
MaTeMaTUKH U MaTEMaTUYECKON KyJbTypOod KakK CPeACTBOM IMO3HAHUSA MUpPA, TOTOBHOCTh OCYIIECTBIISATh
MIPOEKTHYIO M HCCIIEAOBATENBCKYIO IEATEILHOCTh HHINBUYAILHO U B TPYTIIIC.

METAINIPEJIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIC YHHBepPCAJIbHBIC yYeOHbIe NeliCTBHSA
Ba3oBble Jlornyeckme aeiicTBus:



BBISBIISITD M XapaKTEpHU30BaTh CYMIECTBEHHBIE MPHU3HAKH MAaTEeMAaTHYECKHMX OOBEKTOB, MOHATHH,
OTHOIICHUH MEXIy MOHATHAMH, (DOPMYINPOBATEH ONPENETICHHS IOHATHIA, yCTaHABINBATH CYIIECTBEHHBIN
MpHU3HAK Ki1acCU(UKAIMU, OCHOBAHUS JIJIsl 00OOIICHUS M CPAaBHEHMSI, KPUTCPUH IMPOBOAMMOTO aHAJN3a;

BOCIIpUHUMATh, (OPMYJIMpPOBaTH M NPEeOOpPa3OBBIBATH  CYXKICHUS: yTBEPAMTCIBHBIE U
OTpHUIIaTEeNbHBIE, €MNHIUYHBIE, YACTHBIC U O0INE, YCIOBHBIE;

BBISBIISITh MaTeMaTHUECKHe 3aKOHOMEPHOCTH, B3aWUMOCBS3M U MPOTHBOPEUrs B (akTaX, JaHHBIX,
HAOMIOJICHUSIX M YTBEPXKACHUAX, TNpeiaraTb KPUTEPUHM JUIS  BBISIBJICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUMIA;

JlenaTh BBIBOABI C WCIOJNB30BAHWEM 3aKOHOB JIOTHKH, JAEAYKTHBHBIX W WHIYKTUBHBIX
YMO3aKIJIIOUCHUN, YMO3AKIIOYCHHUH 110 aHAIOTHH;

MIPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTebCTBA MAaTEMAaTHUYECKUX YTBEPKIACHUM (TpsiMble U OT
MPOTHUBHOTO), BHICTPAWBATh APTYMEHTAIWIO, MPUBOIUTH NMPHUMEPHl W KOHTPIPHUMEPHI, O0OOCHOBHIBATH
COOCTBEHHBIE CYXJICHUS U BHIBOJIBI;

BEIOUpATh CIOCOO pelieHus ydeOHOW 3anaud (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHHUS,
BEIOHMpaTh HanboJee MOIXOAAIINN C YIETOM CaMOCTOSITEIHHO BBIJISIICHHBIX KPUTEPHEB).

ba3zoBble ucciegoBarenbckue 1eHCTBUSA:

UCIIOJb30BaTh BOMPOCH KaK HCCIICIOBATEIBCKUI WHCTPYMEHT TMO3HAHUS, (OPMYJIUPOBATh
BOMPOCHI, (PUKCHUPYIOIIHE MPOTUBOPEUHE, MPOOIIeMy, YCTaHABIMBATHL UCKOMOE U JaHHOe, (popMHpOBaThH
TUTIOTE3Y, ApTyMEHTHPOBATh CBOIO ITO3UIINI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIIAHUPOBAHHBIN SKCIIEPUMEHT, MCCIEIOBAHUE MO YCTAHOBJICHHIO
OCOOCHHOCTE MaTeMaTHYECKOro OOBECKTa, SBJICHHUS, IMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
0o0BeKTaMu, SBICHUSIMH, MTPOIECCAMI;

CaMOCTOSTENbHO (hopMyNMpoBaTh O00OOILICHMST M BBIBOABI 10 pPe3yJbTaTaM IPOBEIAEHHOIO
HAOJIIOJICHNSI, MCCIICIOBAaHUS, OIICHUBATh JOCTOBEPHOCTh IOJYUYCHHBIX pE3YJIbTaTOB, BBIBOJIOB U
000011IEHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpOIlecca, a TaK)Ke BBIABUTATH TPEATIONOKEHUS O €ro
Pa3BUTUH B HOBBIX YCJIOBHUAX.

Pa6ora ¢ undopmaiueii:

BBISABIISATH Ae(UIUTH HH(pOpMaIK, TaHHBIX, HEOOXOAMMBIX JUIS OTBETA Ha BOIIPOC U IS PEIICHUS
3a/1a4uy;

BI)I6I/IpaTL I/IH(I)OpMaIH/IIO N3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATL, CUCTCMATHU3UPOBATH
Y MHTEPIPETUPOBATH HHOOPMAITUIO PA3INIHBIX BUIOB U (OPM MPEACTABICHHS,

CTPYKTYypUpOBaTh WH(GOpPMAIMIO, MPEJCTABIATh €€ B pa3uyHBIX (opMax, HIDIIOCTPUPOBATH
rpaduyecky;

OIIEHWBATh HAIEKHOCTh HH(POPMAIINN TIO CAMOCTOSATENHHO CPOPMYITHPOBAHHBIM KPUTEPUSM.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE YueOHbIe AeiicTBUSs

Oomenmne:

BOCIIPHHUMATh U (OPMYJIMPOBATH CYKACHHUS B COOTBETCTBUH C YCIOBHUSMH M LEISIMU OOIIECHUS,
SCHO, TOYHO, T'PAaMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, AaBaTh
IMMOACHCHUA 110 X0y pCUICHUA 3a/la4, KOMMEHTUPOBATH HOHy‘ICHHBIﬁ PEIYIbTAT,

B X0Jie 00CYKJIEHHS 33]1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/Ta€MOW TEMBI, IIPOOIEMBI, perIaeMoi
3a/la4l, BBICKa3bIBaTh WJEW, HALEJICHHbIE Ha IOMCK pELIEHMs, COMOCTABIATh CBOM CYXKICHUS C
CYXACHUSIMHU JAPYTHMX YYacTHUKOB Juayiora, OOHAapy>KUBaTh pa3MuMe M CXOJCTBO IIO3WLIHHA, B
KOppeKkTHOH hopme GopMyTHUpOBaTH pa3HOTIACHS, CBOU BO3PAKEHUS;

MPEJCTaBIATh pPE3yJNbTaThl PpEUIEHMS 3aJadd, OKCIEPUMEHTa, HCCIEAOBaHUA, IPOEKTa,
CaMOCTOSITETIbHO BBIOMPATh (OpPMAT BBICTYIUICHHS C Y4Y€TOM 3a/ad NpPEe3eHTaluH U OCOOCHHOCTEH
ayIUTOPHUH.

PeryasiTuBHBIC yHHBepCcaJbHbIe y4eOHbIe NelCTBUSA

Camoopranusanms:

COCTaBJIATH TUIAaH, aJTOPUTM PEIIEHHs 3aa4d, BEIOMPATh CIIOCO0 PEIIEHUs ¢ YIETOM UMEIOIINXCS
pPECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTUPOBATh M KOPPEKTUPOBATH BapHaHTHI PELICHUHN C
yu€ToM HOBOU MH(OpMaIHy.

CaMOKOHTPOJIb, 3MOLMOHAJILHBIN HHTE/JIEKT:



BJIaIeTh HABBIKAMH I103HABATENFHOW peduieKCcHd KaK OCO3HAHHSA COBEpIIaeMbIX ICHCTBUU U
MBICTUTENIFHBIX TIPOIECCOB, WX pPE3yJbTAaTOB, BIAAETH CIIOCO0AMH CaMOIPOBEPKH, CAMOKOHTPOJIISL
mpoliecca U pe3yibTara pelieHUs MaTeMaTHYSCKOM 3a1a4uu;

MPEIBUICTh TPYIHOCTH, KOTOPBIE MOTYT BOSHHKHYTh IIPU PEIICHUU 33]]a4i, BHOCHUTHh KOPPEKTHUBHI
B JIEATENIBHOCTb Ha OCHOBE HOBBIX OOCTOSITENBCTB, MAHHBIX, HAWNEHHBIX OIIMOOK, BBHISBICHHBIX
TPYIHOCTE;

OIICHMBATh COOTBETCTBUE Pe3yJibTaTa IENH U YCIOBHSIM, OOBICHITh MPUYUHBI JOCTHKCHHUS WU
HEJOCTIKEHUS Pe3yIbTaTOB NesATeIbHOCTH, HAXOIUTh OIIHOKY, aBaTh OIIEHKY MTPHOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eATEJIbLHOCTD:

MMOHUMATh U HUCIOJIL30BaTh MPEUMYINESCTBA KOMAHIHOW M MHIUBUAYaIbHON PabOTHI IPU PEIICHUU
y4eOHBIX 3aj[a4, IPUHUMATh 1IeJIb COBMECTHOM JNEATENBHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHON
paboThl, pacmpenensTh BUABI pabOT, JOTOBApPHBATHCA, OOCYXKIATh MpOIECC M Pe3yibTaT padOTHI,
000011aTh MHEHUS HECKOIBKHX JTIOCH;

y4acTBOBaTh B IPYMIOBBIX (popmax paboThl (00CYkaeHUS, 0OOMEH MHEHUM, «MO3TOBBIC IIITYPMBD)
W WHBIE), BBHIOJHATH CBOK YacTh pabOTHl M KOOPAMHHPOBATH CBOM JEHCTBHA C JAPYTUMH UICHAMH
KOMAaH/Ibl, OI[EHNBATh KA4eCTBO CBOETO BKJIa/Ja B OOILIMIl MPOIYKT MO KPUTEPHUSIM, CPOPMYITHUPOBAHHBIM
y4aCTHUKaMU B3aHMOI[eI>iCTBH5[.

INPEJMETHBIE PE3YJIBTATDBI

K xonIty o6y4enns B 10 kiacce o0yJaromuiics MOIYUIHT CIETYIOINE PEAMETHBIE Pe3yIbTaThl 10
OTHENBHBIM TeMaM paboueil mporpamMmbl y4eOHOro Kypca «Anredpa ¥ Hadala MaTeMaTHYeCKOIO
aHaIn3an:

Yucia ¥ BbIYUCIEHUS:

CBOOOIHO ONEPUPOBATh MOHATHSIMHU: PAI[HOHAIBHOE YMCIIO, OSCKOHEYHAs MEePHOANYECKas JApo0b,
MPOIICHTHI, UPPAIMOHAIBHOE YHCJIO, MHOXECTBA PAIlMOHANBHBIX M JCUCTBUTEIBHBIX YHUCET, MOIYJb
e CTBUTEIIHFHOIO YHCIIA;

MIPUMEHSTH IPOOH U MPOIIEHTHI JJI PENICHUS MPUKIAIHBIX 3a7a9 U3 PA3IMYHBIX OTpaciiel 3HaHUI
Y peajbHOM KU3HU;

MIPUMEHSTH NPUOIMKEHHBIE BRIYUCIICHHS, TIPaBHIIa OKPYTJICHUS, TIPUKUIKY U OLIEHKY pe3yibTara
BBIUMCIICHHI,

CBOOOIHO OIEPUPOBATH MOHITUEM: CTEICHB C LIEJIBIM T0Ka3aTeIeM, MCIIOJIb30BaTh OIXOISIIYIO
(dhopMy 3anmcu ACUCTBUTEIILHBIX YHUCEIN JUIS PEIICHUS MPAKTHUCSCKUX 3a/1a4 U MIPEJICTABJICHHUS JTaHHBIX;

CBOOOHO OTIEPUPOBATH TIOHATHEM: apU(METHIECKUN KOPEHb HATYypaIbHOHN CTEIICHH,

CBOOOIHO OIIEPUPOBATH MTOHATUEM: CTEIICHD C PAI[MOHAIBHBIM [T0KA3aTeNIeM;

CBOOOIHO OIIEPUPOBATH MTOHATUAMHU: JIOTAPU(PM YHUCIIA, IECATUUHBIC U HATYpaIbHBIC JIOrapu(MBbI;

CBOOOHO OTIEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHUCIIOBOT'O apTyMEHTa;

ONEPUPOBATH NOHITUSIMU: APKCUHYC, APKKOCUHYC U apKTaHI€HC YUCIOBOTO apryMEHTA.

YpaBHeHHs U HEPABEHCTBA:

CBOOOMHO ONEPHUPOBaTh TOHATUSAMH: TOXIECTBO, YpPaBHEHHE, HEPABEHCTBO, PAaBHOCHIIbHBIC
YpaBHEHUS U YPABHEHUS-CIECACTBUS, PABHOCUJIbHBIC HEPABCHCTBA;

MIPUMEHSTh Pa3IMIHBIE METOABI PEHICHUS PAMOHAIBHBIX W APOOHO-pPAIIMOHATLHBIX YPAaBHCHUM,
MIPUMEHSATH METOJI MHTEPBAJIOB VISl PEIIICHUST HEPABEHCTB;

CBOOOHO OTEPUPOBATH MOHATHUSAMH: MHOTOWIEH OT OJHOM MEePeMEHHOI, MHOTOWIEH C LEJIbIMU
KO3 GUIIMCHTaMH, KOPHH MHOIOWIEHA, MPUMEHSTh JeJICHHE MHOIrO4YieHa Ha MHOTOYJICH C OCTAaTKOM,
TeopeMy be3y u Teopemy Buera jyuis penienus 3aiay;

CBOOOJHO ONEPUPOBATh TMOHSATHUSAMH: CHCTEMa JIMHEWHBIX ypaBHEHHA, MaTpHUIlA, ONPEACITUTEIHh
MaTpuipl 2 X 2 U ero reOMEeTPUYECKUH CMBICI, HMCIOJIb30BaTh CBOMCTBA OMNpeAenuTens 2 X 2 g
BBIYHCIICHUS €70 3HAYCHWS, IPUMEHITH ONPEACITUTEH ISl PEIICHUS CHCTEMBl JIMHCWHBIX YpaBHEHUH,
MOJEIHUPOBAaTh peajdbHble CUTyallUd C IOMOIIBI0O CHUCTEMbI JIMHEWHBIX YypaBHEHHM, HCCIEAOBATH
MOCTPOEHHBIE MOJENM C TMOMOIIBIO MATpPHUI] U ONpEAeNUTeNeH, HHTEPIPETUPOBATh IOTYUYECHHBIN
pe3ynbTarT;

WCIIOJIb30BaTh CBOWCTBA JICHCTBHI C KOPHSIMU JIJIs TPeoOpa3oBaHMs BBIPAKCHH;

BEITIOHSTh MPEO0pPa30BaHUsl YHCIOBBIX BBIPAXKCHHH, CONEPXKAIIMX CTEICHU C PalliOHATHHBIM
MOKa3aTelieM;



HCIIOJIb30BaTh CBOWCTBA JOrapu(pMoB Ui Ipeodpa3oBaHus JIorapupMUIECKUX BBIPAKEHUIL;

CBOOOJHO OIEpUPOBATh MOHATHAMU: HPPALMOHAIBHBIC, IOKAa3aTelbHbIE W JIorapupMHUUECKHE
YpaBHEHHUs, HAXOIUTh UX PEIICHHUS C IOMOIIbIO PABHOCUIIBHBIX MEPEX0I0B WM OCYHIECTBIISS IPOBEPKY
KOpHEW;

HIPUMEHATh OCHOBHbIE TPUTOHOMETPUUECKHUE (bopmysl i peoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHUH;

CBOOOJHO OMEPHPOBATH MOHATHEM: TPUTOHOMETPHUECKOE ypaBHEHHUE, IPUMEHATh HEOOXOIMMBbIC
(bopMynbl U1 pelIeHUsI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHUH;

MOJENIUPOBATh pEalbHbIE CUTyallud Ha S3bIKE aIreOpbl, COCTAaBJIATh BBIPAKCHMS, YPaBHEHUS,
HEpaBEHCTBA IO YCJOBHUIO 3aJaud, MCCIECJOBAaTh MOCTPOCHHBIC MOJEIM C HMCIOJIb30BAHWUEM armapara
anreOpsl.

DyHKUUM U rpaduku:

CBOOOJHO OMEpHUPOBATh MOHATUAMH: (YHKLUS, CIIOCOOBI 3aaHusl (YHKLIWH, B3aHMHO OOpaTHBIC
¢GyHKUMY, KOMMO3WLUsA (QYHKUUH, Tpaduk (YHKUWH, BBIIOTHATH 3JIEMEHTapHBIE NPeoOpa3oBaHUS
rpadukoB GyHKITHI;

CBOOOJHO ONEpHUPOBaTh MOHATHAMM: O0JACTh ONpEleNCHUS W MHOXECTBO 3HAYCHUH (GYHKLUH,
HYJH (PYHKINH, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBATH HMOHSATHUAMH: YETHbIE W HEYETHBIC (DYHKLUMH, NepuoAandeckue (yHKLUH,
NPOMEXYTKM MOHOTOHHOCTH (YHKUHMH, MaKCUMyMbl M MHUHMMYMbl (yHKIMH, HauOospliee WH
HavMeHbIIee 3HaYeHNEe PYHKIMH Ha TPOMEKYTKE;

CBOOOJTHO OTIEPHPOBATH MOHATUSMU: CTETICHHAsT (QYHKINS C HATYPaJIbHBIM M LEIBIM TI0Ka3aTeleM,
rpauK CTENEHHOW (QYHKIMHU C HATYpalbHBIM M LIEJIBIM ITOKa3aTeneM, rpaduk KOpHs N-0i CTENEeHU Kak
(GyHKIMY 0OpaTHOW CTENEHU C HATYPaJbHBIM MOKa3aTeleM;

OTepHUPOBaTh MOHATHIMHU: JIMHEWHAs, KBaJpaTHUHasi U IPOOHO-TMHEHHas (QYHKUUH, BBITOTHSITH
3JIEMEHTapHOE UCCIIEIOBAHUE U IIOCTPOCHHUE UX TPa(UKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: MOKa3aTesNbHas U Jorapupmuyeckas GyHKUUH, UX CBOHCTBA
U rpadyKu, HCIIONB30BaTh UX TPaUKH ISl pelleHHs YPaBHEHUI;

CBOOOJTHO ~ ONMEpPHPOBaTh TOHATHAMHU: TPUTOHOMETPHYECKAass OKPYXKHOCTb, OIpeJesieHHe
TPUTOHOMETPUUECKUX (PYHKLHUHI YHCIOBOrO apryMeHTa;

UCTIONIb30BaTh rpaduKku GYHKUIWH A7l UCCIeJOBaHMsI MPOIECCOB U 3aBUCHUMOCTEH MPH PEIICHUH
3a7a4 U3 APYTUX YUYEOHBIX MPEIMETOB M PEATbHON JKU3HH, BBIPAXKATh (GOPMYJIaMH 3aBUCUMOCTH MEXITY
BEJIMYMHAMY;

Hauasia MaTeMaTH4eCKOro aHaIu3a:

CBOOOJTHO  OTEPUPOBATH IMOHATHAMH: apUPMETHUECKass W TeOMEeTpHUecKas MpOTPeccHs,
0ecKoHEeuHO yOBIBAIOILAsl TEOMETPUIECKas IPOrpeCcCHsl, TMHEHHBINA 1 SKCIIOHEHIMAIBHBIN pocT, popmyia
CJIOJKHBIX ITPOLIEHTOB, UIMETh IIPECTABICHNUE O KOHCTAHTE;

WCTIOJIb30BaTh MPOTPECCHH ISl PEIICHHS PEeabHBIX 3a]1a4 MPUKIaTHOTO XapaKTepa,;

CcBOOOTHO OTIEPUPOBATH MOHSATHSIMHU: MOCIIeI0BAaTENLHOCTD, CHocoOBI 3a7aHus
MOCJIE0BATENFHOCTEH, MOHOTOHHBIE M OTrPaHMYEHHBIC I10CJIEIOBATEIBHOCTH, ITOHUMAaTh OCHOBBI
3apOXKJICHHSI MATEMaTHYECKOTO aHAITN3a KaK aHaIn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHSATHAMU: HENPEPhIBHbIC (PYHKIMH, TOYKU Pa3pbiBa rpaduka GyHKIUH,
ACHMIITOTHI Tpaduka GyHKIUH;

CBOOOJHO ONMEpHPOBaTH MOHATHEM: (DYHKIMS, HENpephIBHAS HA OTPE3Ke, NMPUMEHSITh CBOMCTBA
HETPEePHIBHBIX (PYHKITMIA JJIS pellieHHs 33/1a4;

CBOOOJHO ONEpHUPOBaTh MOHATHSMHU: IE€pBas W BTOpas MPOU3BOJHBbIC (YHKLIUM, KacaTeJbHas K
rpaduky GyHKIHH;

BBIYUCIISITh TIPOU3BOJIHBIE CYMMBI, TPOU3BE/ICHHSI, YACTHOTO W KOMIIO3UIIMH JIBYX (YHKIIWH, 3HAThH
MIPOM3BOIHBIC DJIEMEHTAPHBIX (QYHKIIHIA;

MCIIOJIb30BaTh T€OMETPUYECKUN M (PU3NUECKUN CMBICI IPOM3BOAHOM IS PELICHUs 3aad.

MHoxkecTBa U JIOTHKA:

CBOOOJTHO OTIEPUPOBATH TOHITHUSMH: MHOYXKECTBO, ONIEPAI[H HAJl MHOXKECTBAMU;

UCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN amnmapar [ajs ONMCaHMs pealbHBIX NPOLECCOB MU
SBJICHUH, [IPU PELICHUH 3a7a4 U3 JPYTruX y4eOHBIX TPEAMETOB;

CBOOOJHO OIlEpUpPOBaTh MOHATHSAMU: OIPEICNICHUE, TEOpEMa, ypaBHEHHUE-CIEICTBUE, CBOMCTBO
MaTeMaTHYECKOIo 0OBEKTa, 10Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUSI U HEPABEHCTBA.



K xon1ty 00yuenus B 11 kiacce 00ydJaromuics MONYIHUT CIASAYIOMINE MPEAMETHBIC PE3YILTATHI 10
OTNIENTBHBEIM TeMaM paboueil mporpamMmbl y4eOHOro Kypca «AnreOpa W Hadaiga MaTeMaTHYeCKOTO
aHaIN3a»:

Yucia u BbIYUCICHNUSA:

CBOOOZHO OIEPHPOBATH MOHATHSAMH: HATYPaJbHOE W IIEJI0€ YHCIO, MHOXKECTBA HATypPaNbHBIX U
ENBIX YMCEelI, UCTIOIB30BaTh Mpr3Haku aenuMocTH 1ensix grcen, HOJ] n HOK narypansHBIX dncen mis
perieHus 3aaa4, IpUMEHITh alroput™ EBkinnna;

CBOOOZHO ONEpHpOBaTH TMOHSATHEM OCTaTKa 10 MOAYJIO, 3allMCHIBaTh HATypajbHBIE YUCIIa B
Pa3IMYHBIX MTO3UIMOHHBIX CHCTEMaX CUHCICHHUS,

CBOOOJHO ONEPHPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCIO W MHOKECTBO KOMILJICKCHBIX YHCEIN,
NPEACTaBIATh KOMIUICKCHBIE YHWClia B aireOpanyeckoil M TPUTOHOMETPHYECKOH (opMe, BBHIMOIHSATD
apudmeTHUecKue ONepaIu ¢ HUMH 1 N300pakaTh Ha KOOPIMHATHON IIIOCKOCTH.

YpaBHeHHs U HEPaBeHCTBA:

CBOOOJHO OIEpUPOBATh MOHATHAMHU: HPPALMOHANIBHBIC, TOKa3aTelbHbIE W JIorapu(pMHUUECKHEe
HEPaBEHCTBA, HAXOIUTH UX PEIICHHUS C TIOMOIIBI0 PABHOCHIIEHBIX TIEPEXO0/I0B;

OCYIIIECTBIATH OTOOP KOPHEH MPH PEIICHHH TPUTOHOMETPHYECKOTO YPABHEHUS,

CBO6OILHO OIICPUPOBATH MMOHATUCM TPUT'OHOMETPUUCCKOC HEPABCHCTBO, IIPUMECHATH HCO6XOI[I/IMI)IC
(hOpMyITBI TS peeHNs] OCHOBHBIX THITIOB TPUTOHOMETPHUYECKUX HEPABEHCTB;

CBOOOZHO OIEPHPOBATh MOHATHAMH: CHCTEMa M COBOKYIHOCTh YPAaBHEHHH W HEPaBEHCTB,
PaBHOCUIIBHBIC CHCTEMBI M CHCTEMBI-CIICACTBHUA, HAXOAWUTh PCHICHUA CHCTEMBI U COBOKYHHOCTCP'I
panroOHaAJIbHBIX, UPPAIUOHAJIBHBIX, ITOKA3aTCIIbHBIX U J'IOI‘apI/I(bMI/I‘ICCKI/IX ypaBHCHI/Iﬁ " HCPABCHCTB,

pemats  palfoHaNbHBIE,  HWpPAalAOHANBHBIC,  MOKAa3aTeNbHBIE,  JorapuMuyecKkue U
TPUTOHOMETPUUYECKHUE YPABHEHHUSA U HEPABEHCTBA, COAEPIKAIIEe MOAYJIN U ITapaMETPHI;

NPUMEHSATh Tpaduyeckue MeTOIbl AJSl PEIICHHs YPaBHEHHH W HEPAaBEHCTB, a TaKXkKe 3ajad C
rapaMeTpamu;

MOJICJIMPOBATh pPEaNbHbIE CHTyallud Ha SI3BIKE aireOpbl, COCTABISATH BHIPAKECHHS, ypaBHEHUS,
HEPaBEHCTBA U WX CHCTEMBI 110 YCIOBHIO 3aJ]auH, UCCIEA0BATh MOCTPOESHHBIE MOJIEH C HCIIOIb30BaHUEM
anmapara anreOpbl, HHTEPIPETHPOBATH MOJTyYSHHBIH PE3yJIbTAT.

DOyHKIUM U rpaduku:

CTPOHUTHh TPapUKU KOMIO3UIUU (DYHKIIUH C TTOMOILBIO 3JIECMEHTAPHOTO MCCIICJIOBAHUS U CBOHCTB
KOMITO3UIIMHY JIBYX (DYHKIIUIA;

CTPOUTH TEOMETPUUYECKHE 00pa3bl YpaBHEHUH 1 HEPABEHCTB Ha KOOPIUHATHOM IIIOCKOCTH;

CBOOOHO OTIEPUPOBATH MIOHATUSAMU: TPAPUKH TPUTOHOMETPHUECKUX (DYHKITHI;

NPUMEHSATH GYHKIUH JJ1s1 MOJICITMPOBAHUSI U UCCIIEI0BAHHS PEATBHBIX ITPOIECCOB.

Hauyana maTemaTH4eckoro aHajiuza:

WCTIOJIB30BaTh MMPOU3BOIHYIO IS UCCIIEA0BaHUS (YHKIINA HA MOHOTOHHOCTH M DKCTPEMYMBI;

HAXOJWTh HAaUOOJIbIIICE ¥ HAMMEHBIIICEe 3HAUCHUS (PYHKIIMN HEMPEPHIBHON Ha OTpPE3Ke;

HCIIOJIb30BAaTh MPOU3BOAHYIO MJIA HAXOXKACHHA HAWMJIYUIICTO PEIICHUA B IIPUKIIAJHbBIX, B TOM YHCJIC
COIMAJIbHO-?KOHOMHYECKUX, 3aJa4ax, Uil ONpeAeNeHHsI CKOPOCTH M YCKOPEHHS MpOoIecca, 3aJaHHOTO
hopmyItoit niu rpaduKoMm;

CBOOOZHO OIMEPUPOBaTh IOHATHAMH: TIEpPBOOOpa3Hast, OMPENEeNEHHBIM WHTErpaj, HaXOAWUTh
nepBooOpa3HbIC AIIEMEHTAPHBIX (PYHKIIMH ¥ BRIYUCIATh HHTETpal 1o (hopmyiie HetoTona-JIeliOHMIIa;

HAXOJMTH TUTOIIAJIH IIOCKUX (PUTYP U 0OBEMBI TEN C TIOMOIIBIO UHTETPaa;

WMETh TPEACTaBIEHHE O MaTeMaTHYEeCKOM MOJEIMPOBaHWM Ha TpPHMEpPE COCTaBICHHUS
IuQQepeHInaNbHBIX ypaBHEHU;

peliaTth TPUKIAJHBIE 33a4d, B TOM YHCIE COIUAILHO-YKOHOMUYECKOTO W (U3NYECKOrO
XapakTepa, CpeJICTBAMH MaTEMaTHIECKOTO aHAIH3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne o/ HaunmeHoBaHue pa3iesioB U TeM KosmuectBo yacoB DJIeKTPOHHBbIE (M (poBbIe)
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe pecypchl
MHOXeCTBO AeMCTBUTENBHBIX YHCEN.
1 MHorouneHsl. PaninoHaabHbIE YpaBHEHHS 24
1 HepaBeHCTBa. CUCTEMBI TMHEWHBIX
ypaBHEHUI
5 Oynknyu u rpadpuku. CreneHHast 12
(yHKUUS C LeNbIM OKa3zaTeneM
3 ApudmeTnyeckuil KOpeHb N-0 CTETICHH. 15
WppauroHnanbHble ypaBHEHUS
4 [lokazarenpHas ¢ynkmus. [lokazaTenbHbIe 10
YpaBHEHHUS
5 Jlorapudmmaeckas GyHKIHA. 18
Jlorapudmuyeckue ypaBHEHHUS
6 TpuroHomerpuueckie BEIPa>KEHUS U 29
ypaBHEHUS
7 [locmenoBaTenbHOCTH U IPOTPECCUN 10
8 HenpepwiBabie ¢pynkunu. [IpousBoanas 20
9 [ToBTOpEHwE, O606IH€HI§€, 5
cucTeMaTu3alusl 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

HanMeHoBaHue pa3jaeioB U TeM

KoauuecTBo yacoB

JJleKTpoHHBbIE (I (pPOBLIE)

Ne n/n NMPOrpaMMsbl Bcero o0pa3oBaTtejibHbIE pecypchl
1 I/Iccne)mBaHI:Ie (GYHKIUH ¢ TOMOIIBIO 29
HPON3BOTHOM
2 IlepBOOOpa3Has U MHTErpal 12
3 I'paduku TpUrOHOMETPUYECKUX PYHKIUH. 14
TpuroHomerprdyeckue HepaBeHCTBA
4 HppaunoHanbHbIe, TOKa3aTelbHbIC U o4
JorapupMUIEeCKie HepaBeHCTBA
5 KomnnekcHsle uncna 10
6 HarypanbHble u nienbie gncna 10
Cucrembl palMOHAIBHBIX,
7 MppaIOHAIbHBIX TOKa3aTeNbHBIX U 12
JorapupMUIecKuX ypaBHEHUH
8 3ama4u ¢ mapaMeTpaMu 16
9 IToBTOpeHwue, 0606H.[eHI:Ie, 16
cUCTEeMaTH3alusl 3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136




