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MHNOACHUTEJIBHASA 3AIINCKA

VY4eOHbI Kype «Anredpa U Havalla MaTeMaTHYECKOTO aHaJ3ay SBIISIETCS OJJHUM W3 Hauboliee 3HAYUMbIX
B TporpaMMe cpeaHero ooOmero o0pa3oBaHHUS, TIOCKOJNBKY, C OIHOW CTOPOHBI, OH O0OECIeUYHnBaCT
WHCTPYMEHTAJIbHYIO 0a3y i1 M3YYeHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, & C IPYTOil CTOPOHBI, (OpPMHUpYET
JIOTHYECKOe M a0CTPAKTHOE MBIIUICHHE O0YYaroIUXCsl Ha yPOBHE, HEOOXOAMMOM ISl OCBOCHUS WH(OPMATHKH,
00IIecCTBO3HAHUS, HWCTOPHH, CIOBECHOCTH M JpPYyTWX IUCHHIUIMH. B pamMkax maHHOTO yd4eOHOro Kypca
oOydJarolnecss OBJA/IeBAalOT YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAyKH, KoTopas (OpMyIHpyeT CBOHU
JOCTH)KEHHS B MaTeMaTH4IecKor opme.

Y4eOHslii Kypc anreOpbl W Hadal MaTeMaTHYeCKOro aHalln3a 3aKjaJblBaeT OCHOBY JJISI YCIEUNTHOTO
OBIIAJICHHUS 3aKOHAMU (U3UKH, XUMHUHU, OMOJIOTHH, TOHMMAaHUS OCHOBHBIX TEHICHIWN Pa3BUTHS SKOHOMHUKH U
OOIIECTBEHHOW KM3HHU, TO3BOJSIET OPHUEHTHUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHX, YBEPEHHO HCIIONB30BATh MX UIS JTANBHEHIIET0 00pa30BaHMs M B MOBCEIHEBHOW XU3HU. B TO xe
BpeMsI OBIIaJIeHHE a0CTPAKTHBIMH ¥ JIOTHYECKH CTPOTMMH KOHCTPYKITUSMH anreOpbl 1 MaTeMaTHIeCKOTO aHalln3a
pa3BHBaeT YMEHHE HaxXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTB, [TOKA3bIBaTh YTBEPKACHUS C
MOMOIIBI0 HWHAYKIMA ¥  PacCyXOaTh JETyKTHUBHO, HWCIIONB30BaTh 0000IIEHHE W  KOHKPETH3AIHIO,
abcTparnpoBaHue U aHAIOTHIO, POPMUPYET KpEaTHBHOE M KPUTHIECKOE MBITILICHHE.

B xome wm3ydenust y4ueOHOTO Kypca «AnreOpa W Hadajga MaTeMAaTHYECKOTO aHaIn3a» O0ydarommecs
MOJTy4Yat0T HOBBIN ONBIT PEIICHHS MPHUKIATHBIX 33124, CAMOCTOSITEIFHOTO TIOCTPOSHHSI MATEMAaTHIECKUX MOJICIICH
pEaIbHBIX CHUTYaIMi{, MHTEPHpPETAlM IOJyYEHHBIX pEIIeHUH, 3HAKOMATCA C IMpUMEpaMH MaTeMaTHUYeCKHUX
3aKOHOMEpPHOCTEH B TNpHUPOJE, HayKe M HCKYCCTBE, C BBIJAIOUIMMHCS MAaTEeMAaTHUYECKUMH OTKPBITHSIMH U HX
aBTOpamH.

VYueOHblii Kypc 00NafaeT 3HAYUTENLHBIM BOCHHTATEIBHBIM IOTEHIIMATIOM, KOTOPBIM peanu3yercs Kak
gyepe3 yueOHBI MaTepHal, CIOCOOCTBYIOUIMH (OPMUPOBAHMIO HAYYHOTO MHPOBO33PEHHUS, TaK M Hepes3
cnenuduKy  y4eOHOH  JEATENbHOCTH, TpPEOYIOUIEH  MPOJODKMTEIBHOW  KOHIIGHTPAIlMM  BHUMAHHS,
CaMOCTOSITEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJy4E€HHBIH pe3yibTar.

B ocHoBe MeToamkm 0OydeHUs anreOpe W HavyajgaM MaTeMaTHYECKOTO aHAIN3a JIGKHUT AEATCIbHOCTHBIN
MIPUHLIUI O0y4YEeHUsI.

B crpykrype yuebHOro Kypca «Anrebpa M Hadala MaTEeMaTHYECKOTO aHAIN3a» BBIJEIEHBI CICTYIONIHE
coJiep)KaTeNIbHO-METO/IUUecKue JHUHHUU: «Yucna W BerMUCIeHUs», «DyHKuH U rpadukm», «YpaBHEHHS U
HepaBeHCTBa», «Hauana maremaTtndeckoro ananmsay, «MHOKECTBa U JIOTHKa». Bce OCHOBHBIE cofiepKaTeNbHO-
METOAMYECKHE JIMHUU U3y4yarTCs Ha NPOTSHKCHUU ABYX JIeT OOY4YeHUsT Ha YPOBHE CpEIHEro OOIIero
00pa3oBaHus, €CTECTBEHHO AOMNOJHSSA JPYT JAPYra W IOCTENEHHO HACHIIAACh HOBBLIMH TEMaMHU M pa3/eiaMu.
JaHHbIl y4ueOHBIH KypC SBISIETCS WHTETPATHBHBIM, MOCKOJIbKY OOBEAMHSET B ceOe coJiepKaHne HECKOIbKUX
MaTeMaTHYEeCKHUX JAUCIUIUIMH, TAKKX KakK airedpa, TpUrOHOMETPHsI, MAaTeMaTHUECKH aHAIIN3, TEOPUsT MHOXKECTB,
MaTeMaThueckasl Jioruka u apyrue. [lo Mepe Toro kak oOydaromyecs OBJaJeBAlOT BCE 0ojee IMUPOKUM
MaTeMaTHYECKHM aImapaToM, Y HUX IOCIEIO0BATENbHO (OPMUPYETCS M COBEPIIESHCTBYETCS YMEHHUE CTPOUTH
MaTeMaTHYECKYIO MOJIeNb PeaibHOM CUTYallUH, IPUMEHSTH 3HAHHS, TIOJTyYeHHBIE TP N3yYSHUH YUeOHOTO Kypca,
JUISL PEIICHUs] CaMOCTOSATENLHO CPOPMYyITUPOBAHHONW MaTEMaTHYECKOW 3a7aul, a 3aTeM MHTePIPETHPOBATH CBOM
OTBET.

ConepkarenpHO-MeTOAMYECKass JTWHUS «Yucina W BBIYHCICHHUS» 3aBepiiaeT (OpMHpOBaHHE HABBIKOB
WCTIONB30BaHMA JIEHCTBUTEIBHBIX YHCEN, KOTOPOE ObLI0 HAYaTO Ha YPOBHE OCHOBHOTO 00miero oopaszosanus. Ha
YPOBHE CpeaHero oouiero o0pazoBaHusi 0oco00e BHUMaHHE YAeNseTcs (OPMUPOBAHHIO HABBIKOB PAllMOHAIBHBIX
BBIYHCJICHHH, BKIIFOYAIONINX B CeOs MCIIOIb30BaHUE PA3IMYHBIX (DOPM 3alMCH YUCIa, YMEHHE JeIaTh IPUKUIKY,
BBITIOJHATh MPHUOIMKEHHBIE BBIYMCIICHUS, OICHHBATH YHCIIOBBIE BBIPOKEHUS, paboOTaTh ¢ MaTeMaTUYeCKHUMU
KOHCTaHTaMH. 3HaKOMbIe 00yYarONUMCsI MHOKECTBA HATYPAIIbHBIX, IEIbIX, PAIMOHAIBHBIX U JIEHCTBUTEIHHBIX
YHCeN JONOJIHAIOTCS MHOMKECTBOM KOMIUIEKCHBIX YHCEl. B KakAOM M3 3THX MHOXECTB PacCMaTpUBAIOTCA
CBOWCTBEHHBIE €My crenu(uuecKkue 3aJadyd W Olepalyy: JeJeHHE HaleJo, OINEePUpPOBaHUE OCTaTKaMu Ha
MHOXECTBE LIEJbIX YHCEI, OCOOBIE CBOMCTBA PALMOHAIBHBIX W HPpAlMOHAJIBHBIX YHCET, apU(PpMETHUYECKHE
orepaluy, a TaKXXe U3BJICUCHUE KOPHS HATypajbHOU CTENEHH HAa MHOXXECTBE KOMIUIEKCHBIX uucen. brarogaps
MOCJIEZIOBATEIbBHOMY PAaCIIMPEHUI0 Kpyra HCIHOJB3yEMBIX YHCE] M 3HAKOMCTBY C BO3MOXHOCTSAMH HX
MPUMEHEHUS TSl PEIICHUS PA3InYHbBIX 33729 (OPMHUPYETCs MPEACTABICHUE O CIMHCTBE MATEMATUKH KaK HAYKU
1 e€ PoJIK B MOCTPOCHUU MOAEJCH pealbHOTO MHUPa, IIUPOKO UCTIONB3YIOTCS 0000IIeHIe U KOHKPETU3AIHA.

Jluans «YpaBHEHHSI 1 HEPABEHCTBA» PEAM3yeTCsl Ha MPOTSHKEHUHM BCero oOydeHHs Ha YPOBHE CPEITHETO
obero o0Opa3oBaHus, MOCKOIBKY B KaKI0M paszzesie IIporpamMMbl mpeaycMOTPEHO pelieHHe COOTBETCTBYIOIINX
3amay. B pesynbrare o0OydYaromIuecs OBJAJEBAlOT pa3IUYHBIMH METOJAMH PCUICHHS PalMOHAILHBIX,



WppallMOHAIBHBIX, TTOKA3aTENbHBIX, JOrapu(MUYECKHNX W TPUTOHOMETPUYECKHX YpaBHEHWH, HEPaBEHCTB U
CHUCTEM, a TakKe 3aJad, COoAepXamux mapameTpbl. llodydeHHbIE yMEHHS IIUPOKO WCHONB3YIOTCA TpHU
UCCIeIOBaHNU (PYHKIMK ¢ TIOMOIIBIO TPOU3BOAHOM, TIPH PENICHUU MPHUKIAIHBIX 33124 U 33J1a4 Ha HaXOXJICHHE
HauOONBIINX W HAWMEHBINNX 3HaYeHWd ¢yHKumu. laHHas copeprkaTeibHAs JIMHHUS BKIIOYaeT B ceOs Takke
(hopMHpoBaHUE YMEHHUI BBHIIIONHATH Pacu&ThI 10 (opMyiiaM, TpeoOpa3oBaHUs PAIMOHATBHBIX, UPPAIIHOHAIBHBIX
¥ TPUTOHOMETPHUYECKHX BBIPAKEHWH, a TaKkKe BBIPAKECHHH, COAEpXAIIUX cTereHu u jorapudmel. brarogaps
M3YYEHHUIO aNTe0panyecKoro Marepuasna IpoUCXOIUT AalbHelIee pasBUTHE alTOPUTMHUIECKOTO U aOCTPAKTHOTO
MBIIUICHAS 00yJaomuxcs, (HOpPMHUPYIOTCS HABBIKM JAEAYKTHBHBIX PacCYXIEHHH, pabOTBl C CHMBOJIBHBIMU
(dhopMamu, TpeACTaBICHHUS 3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHJIE PAaBEHCTB W HEPaBEHCTB. Anrebpa
npemaraeT 3pQeKTHBHBIE HHCTPYMEHTHI IS PEIICHNS TPAKTHYECKUX M €CTECTBEHHO-HAYYHBIX 3aa4, HarJISTHO
JEMOHCTPHUPYET CBOM BO3MOXXHOCTH KaK S3bIKa HAYKH.

CopeprkarenpHO-MeToAnYecKas TMHUS «DyHKIMH 1 TpadUKm» TECHO TMEPETUIETaeTCs C APYTUMHU JIHHUSAMHA
y4e0HOTO Kypca, MOCKOJIBKY B KaKOM-TO CMEBICIIE 337aéT MOCIeT0BaTeIbHOCTh N3ydeHUsT MaTepuana. M3ydenne
CTETIeHHOM, TOKa3aTeIbHOH, JOrapu(MHUIECKOH W TPUTOHOMETPHUECKHX (YHKIHHA, UX CBOMCTB M TpadUKOB,
WCTIONb30BaHNe (PYHKIWH IS pelIeHns 3a/1a4 U3 IPYTHX y4eOHBIX MMPEIMETOB U PEaTbHON KU3HU TECHO CBI3aHO
KaK ¢ MaTeMaTHYeCKUM aHAJIM30M, TaK U C pElICHHeM YpaBHEHWH W HepaBeHCTB. lIpu 3ToM OobIioe BHUMaHHE
yaensercs (popMHPOBaHWIO YMEHHsS BBIpaXKaTh (OPMYJIaMH 3aBHCHMOCTHA MEXIY Pa3IWYHBIMH BEITHYHHAMH,
WCCIIEIOBATH MOyYeHHBIe (DYHKIINHU, CTPOUTH WX TpaduKu. Matepuai 3Toi coliep)KaTeTbHOW TMHIH HAIIEJICH Ha
pa3BUTHE YMEHUI 1 HABHIKOB, TIO3BOJISIIOLINX BBIPAXKATh 3aBUCUMOCTH MEX]y BEJTMUYMHAMH B Pa3ndHON (opme:
AHAJIMTUYECKOH, rpaduveckoil W cioBecHOH. Ero wu3ydeHume cHocOOCTBYET pa3BUTHIO AITOPUTMHUYECKOTO
MBIIIICHHS, CTIOCOOHOCTH K 00OOIICHUIO U KOHKPETU3aIlUH, UCTIOJIb30BAaHUIO aHAJIOTHI.

CopnepxarenbHas nuHus «Hauana MaTeMaTn4eckoro aHajian3a» MO3BOJISIET CYIIECTBEHHO PAaCHIMPUTH KPYyT
KaK MaTeMaTH4YeCKuX, TaK M MPUKIATHBIX 3ajlad, JOCTYMHBIX OOYyYaromMMCs, TaK KaK y HHUX IMOSBISIETCS
BO3MOXXHOCTb CTPOUTH Tpad)MKH CIOXHBIX (YHKIUH, ONMpenensTh WX HAanOONbIIME W HauMEHBIIUE 3HAYCHUS,
BBIUUCIATH IUIOMaAn (UTyp ¥ OOBEMBI Tel, HAXOAUTh CKOPOCTH M YCKOpeHHs mporeccoB. JlaHHas
cojJiepKaTeNbHas JIMHUS OTKPBIBAET HOBBIE BO3MOXXHOCTH IOCTPOEHMSI MaTeMaTHYECKUX MOJENe peabHBIX
CUTYAaIlUil, TIO3BOJISIET HAXOAUTh HAWIIy4Illee PelIeHHe B MPUKIAIHBIX, B TOM YHCJIE COLNATbHO-DKOHOMHYECKUX,
3ajayax. 3HAKOMCTBO C OCHOBAaMH MAaT€MaTH4eCKOrO aHajn3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(OpMabHO-IOTHYECKOTO M KPEATHBHOTO MBINUICHHS, (OPMHUPOBAHUIO YMEHHH pPAaclo3HaBaTh MPOSBICHUS
3aKOHOB MAaTeMaTHKH B HayKe, TEXHHUKe M HUCKyccTBe. OOydarommecs y3HAalOT O BBIJAIOIIUXCS Pe3yJbTaTax,
MOJIyYE€HHBIX B XOJI€ Pa3BUTHS MAaTEeMaTHKH KaK HAyKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOANYECKasT JTHHUA «MHOXECTBa M JIOTHKAa» BKIIOYaeT B CeOsI 3JEMEHThl TEOpUHU
MHOXECTB M MaTeMaTH4eCKOH JIOTMKU. TeopeTHKo-MHOKECTBEHHBIE IPEJICTaBICHUS MPOHU3BIBAIOT BECh KypC
MIKOJPHOW MAaTEeMaTUKH M MpeniaraloT Hauboliee YHHBEPCANIBHBIN SI3BIK, OOBEIUHSIONMA BCE pa3JIelbl
MaTeMaTHKN U €€ NMPHJIOKEHUH, OHU CBA3BIBAIOT Pa3HbIE MAaTeMaTHYECKHE AMCHUIUIMHBI U UX MPUIOKEHHUS B
enuHoe 1enoe. [1o3ToMy BaxXHO 1aTh BO3MOXXHOCTh 00YYaloIeMycsi IOHUMATh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBpEMEHHON MaTeMaTHKH M HCIIOJNb30BaTh €r0 JUIS BBIPAXKEHUS CBOMX MbIcieil. J{pyrumM BakKHBIM IIPHU3HAKOM
MaTeMaTHKH KaKk HayKH CJeQyeT NpPU3HATh CBOMCTBEHHYIO €H CTpOroCTh OOOCHOBaHHMH H CJEJOBaHHUE
ONpeAENEHHBIM NIPaBHJIaM TTOCTPOEHHS J0KA3aTENbCTB. 3JHAKOMCTBO C JIEMEHTAMH MaTEMaTUYECKON JIOTUKU
CHOCOOCTBYET Pa3BUTHUIO JOIMYECKOTO MBIIIICHUS! 00YYarOIINXCs, TIO3BOJISIET UM CTPOUTH CBOU PACCYXKACHHS Ha
OCHOBE JIOTHYECKUX MPaBUIl, POPMUPYET HABBIKM KPUTHYECKOTO MBIIILICHHUSI.

B yueOHOM Kypce «Anrebpa M Hayajga MaTeMaTW4eCKOro aHaju3a» IPHUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOT'0 MOJAEIMPOBAHMSA, KOTOPBIE PU3BaHbI CIIOCOOCTBOBATH (HOPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS
MoOJIeJIeH peasbHbIX CUTYalMi, HCCIEA0BAHMS STHX MOJIEIECH C TIOMOIIBIO anmapara ajlre0psl 1 MaTeMaTHYeCKOTO
aHaJn3a, WHTEPHNpETallMd IOIYYEHHBIX pe3ynbTaToB. Takue 3aJaHus BIJIETEHbl B KaXIbli W3 pa3leioB
MPOTPaMMBI, MTOCKOJIBKY BECh MaTepHal y4eOHOro Kypca MIMPOKO HMCIONb3YeTCsl AJIS PELICHUS MPUKIIaTHBIX
3agad. [lpu pemieHnu peajbHBIX MPaKTHYECKHX 3a/lad OOydaroluecs pa3BUBAIOT HAOIIOAATENLHOCTb, YMEHHE
HaXOIUTb 3aKOHOMEPHOCTH, aOCTparmpoBaTbCs, HCIIOIB30BAaTh AHAJIOTHI0, 0000IIAaTh M KOHKPETH3HPOBAThH
npobaemy. JlesTensHOCTh O POPMUPOBAHHIO HABBIKOB PEILICHUS MPUKIAIHBIX 33a7ad OpPraHu3yeTcsl B mpolecce
U3y4YeHHs BCeX TeM yueOHOro Kypca «Anrebpa 1 Hayajga MaTeMaTHUECKOTO aHAIIN3a.

Ha uzyuenne ydebHOro Kypca «AnreOpa u Hadajga MaTeMaTH4eCKOro aHaiu3a» OTBOIUTcA 272 waca: B 10
knacce — 136 yacoB (4 gaca B Hezlenmo), B 11 kimacce — 136 dacoB (4 yaca B HEZIEIIO).



COJAEP)KAHUE OBYYEHUA

10 KJIACC
Yuciia 1 BBIYUCICHUSA
PanmonaneHble uncna. OOBIKHOBEHHBIE W JAECATHYHBIE APOOH, MPOLEHTHI, OECKOHEYHBIC MEPUOJMUYECKHe ApoOu.
[Ipumenenune apoOeil U MPOLEHTOB AJIsl peIIeHHUs NPUKIaHBIX 33/1a4 U3 pa3IM4YHbIX OTpaciieil 3HAaHWH U peaIbHOM
JKU3HU.
HeiictButenbHple  uyucna. PanuoHanpHble W UppalMOHANbHBIE 4YHcna.  ApupMeTHYecKhe Omepamud  C
JEHCTBUTEIbHBIMA YHCIaMU. MOJIyib ICHCTBUTENBHOTO YHCIA M ero CBOMCTBA. [IpuOmmkEHHBIC BBIYMCICHUS,
MIpaBUJIa OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BIYMCICHHM.
Crenenb ¢ uensiM nokasateneMm. bunom Hetorona. Vcnonb3oBanue noaxosieit GopMbl 3alHCH IEHCTBUTETBHBIX
qrcen s pelieHus MPaKTUIEeCKUX 3a7a4 U MPEeICTaBICHNs JaHHbIX.
ApudmeTrueckuii KOpeHb HATYpaIbHON CTETIEHH U €T0 CBOMCTBA.
CreneHs ¢ palloOHaJIbHBIM MTOKa3aTesleM U €€ CBOMCTBA, CTENEHb C e CTBUTEIBHBIM ITOKa3aTEIEeM.
Jlorapudm umcna. CporicTa jorapudma. JlecATHUHBIC U HATYPAJIbHBIC JIOTaPH(PMEI.
CuHyc, KOCHHYC, TaHI€HC, KOTAHT'€HC YHUCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHMHYC M apKTaHTE€HC YHCIOBOIO
apryMeHra.
YpaBHeHNs 1 HEPABEHCTBA
ToxIecTBa U TOXICCTBEHHBIE MpeoOpa3oBaHMs. YpaBHEHUE, KOpEHb ypaBHEHHWs. PaBHOCWIIBHBIC ypaBHEHUS H
ypaBHeHUs-cieAcTBUsL. HepaBeHCTBO, peleHre HepaBeHCTRa.
OCHOBHBIE METOJIBI PELICHUS LETBbIX U APOOHO-PALMOHATIBHBIX YPAaBHEHUH M HEpaBEHCTB. MHOTOWIEHB! OT OXHOU
nepeMeHHOU. JleneHne MHOrowieHa Ha MHOTOWIEH C OcTaTkoM. Teopema besy. MHorousneHel ¢ LeIbIMU
koaddurmentamu. Teopema Buera.
[IpeoOpa3oBaHus YMCIOBBIX BEIPAXKEHHM, COAEPKAILNX CTEIIEHH U KOPHH.
Uppaunonanbueie ypaBHeHUsl. OCHOBHBIE METObI PEIICHHUS HPPALMOHATBHBIX YPAaBHECHHH.
[lokasarenbHble ypaBHeHUs. OCHOBHbBIE METOABI PEILICHUS TIOKA3aTENbHBIX yPaBHEHUH.
[IpeoOpas3oBaHue BEIpaKeHUH, COEPKALIMX JIOTapu(MBbI.
Jlorapudmuyeckue ypaBHeHHs1. OCHOBHBIE METO/IBI PELICHUS JTOrapU(PMUUECKUX YPAaBHEHUH.
OcHoBHBIE TpUroHOMeTpHueckue ¢Gopmyibl. IIpeoOpa3oBaHne TPUTOHOMETPUUECKUX BbIpakeHUH. Pemexue
TPUTOHOMETPUUECKUX YPaBHEHHH.
Pemenne cucteMm JNMHEHHBIX ypaBHEHHI. MaTpHiia CHCTEMBI IMHEWHBIX ypaBHEHUNA. OnpeaenuTens MaTpuipl 2x2,
€ro reOMETPUYECKUI CMBICJI U CBOMCTBA, BBIYMCICHHE €r0 3HAUCHMS, IPUMEHEHHE ONpeNesUTeNs Ul PeLIeHus
CHCTEMBbl JMHEWHBIX YypaBHEHHMH. PelleHue NpUKIagHBIX 33424 C MOMOILIBIO CHCTEMBbl JMHEHHBIX YPaBHEHHH.
HccnenoBanne mMoCTPOSHHON MOJIENIN ¢ TOMOIBIO MAaTPUL] U ONIPEEeTUTEICH.
[locTpoeHne MaremMaTH4eCKUX MOJENEH pealbHOW CUTyaluH C MOMOILBI0 ypaBHEHUH M HepaBeHCTB. [Ipumenenue
YpaBHEHHUH M HEPABEHCTB K PEIIECHHIO MaTeMaTHYECKUX 3a7ad U 3a]ad U3 Pa3jIMuHbIX 00JIaCTel HAyKH U peabHOM
KU3HH.
DOyHKIUM ¥ TPaPuKH
OyHkus, cnocoOsl 3aganus yHkuun. B3anmHo oOpatHble QyHKimu. Komnosuuus ¢ynkuumii. ['padux QyHKIMH.
DrneMeHTapHbIe peoOpa3oBaHus TPaPpUKOB QYHKITHH.
OO6nacTh ompeneneHus U MHOXECTBO 3HaueHWH ¢yHkumu. Hymm ¢ysxmun. IIpomMexxyTKku 3HAKOIIOCTOSHCTBA.
Uérnple u Heu€THble QyHKIMH. [Tepuonnueckue QyHkimu. [TpoMeKyTKH MOHOTOHHOCTH (PYHKIIUH. MaKCUMYMBI U
MUHHMYMBbI QyHKIMK. Hanbomnbiiee 1 HauMeHbllee 3HaYeHHs (QYHKIIMK Ha TIPOMEKYTKE.
JluneiiHas, kBagpaThyHas M JIPOOHO-JIMHEHHas (GYHKIMH. OJEMEHTApHOE HCCIICJOBAHUE W IIOCTPOCHHE HX
rpauKoB.
CreneHHas GYHKIUS C HATypaJIbHBIM U 1ENIbIM ToKa3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpadMK KOpHS n-
Oli cTereHu Kak ()yHKIIMU 0OpaTHOW CTETNEH! C HATYPalbHBIM TIOKa3aTeleM.
[NokazarenpHas u jorapudmudeckas QyHKIUH, UX CBOHCTBa U rpaduku. Mcnonb3oBanue rpagukoB GYHKIUHA st
pelieHus ypaBHEHUH.
TpuroHomeTpudeckast OKpYKHOCTb, OIPE/ICIICHHE TPUTOHOMETPHUECKUX (DYHKIMH YHCIOBOTO apryMEHTA.



OyHKIIMOHATBHBIE 3aBUCUMOCTH B pealIbHBIX MPOIIECCax M ABICHUSX. | paduKu peaabHbIX 3aBUCHUMOCTEMH.

Hayajsa MaTeMaTH4eCKOI0 aHAIH3A

[locnenoBarensHOCTH, CIIOCOOBI 3aJaHUs MTOCIE0BaTeNbHOCTEH. MeTo MaTeMaTnieckoil HHAYKUMH. MOHOTOHHBIE
U OlpaHUYEHHBIE IIOCIEAOBATEILHOCTH. MCTOpHS BO3HMKHOBEHUS MAaTEMaTHYECKOIO AaHAIW3a KaK aHajlusa
0ECKOHEUHO MaJlbIX.

Apudmerrnueckas U reoMeTpuieckas nporpeccun. beckoHeuHo yObiBaromiasi reomeTpuueckas nporpeccusi. Cymma
0eckoHEeuHO yOBIBaIoOIIeH reOMeTpUIecKor mporpeccud. JIMHEWHBIN U SKCIIOHEHIMANBHBIN pocT. Yucno e. Popmyna
CJIOKHBIX ITPOLIEHTOB. Mcnosb30Banye POrpeccuu I PELICHUs PEANIBHBIX 3a1a4 IPUKIIAJHOIO XapaKkTepa.
HenpepeiBable (yHKIMU U MX cBoicTBa. Touku paspbiBa. AcUMOTOTHI rpadukoB ¢yHkuuid. CBoiicTBa QyHKIMIA
HEIPEPBIBHBIX HA OTpe3Ke. MeToJ MHTEpBAIOB Ul PELICHUsS HEPaBEHCTB. IIprMeHEHHE CBOMCTB HEIPEPBIBHBIX
(hyHKUMHA U1 peneHus 3a1ad.

[lepBas u BTOpas mpousBoaHble (yHKUWHU. OnpeneneHue, TeOMETPUUECKUN U PU3NYECKUN CMBICT MPOU3BOJHOM.
VYpaBHeHHe KacaTenbHOH K rpaduky GyHKIHH.

[TpousBoaHbIe AeMeHTapHBIX QyHKIMN. [Ipon3BoIHAST CYyMMBI, TPOU3BECHHUS, YACTHOTO U KOMIO3UIMH (YHKIIHH.
MHoxkecTBa U JIOTHKA

MHOXeCTBO, OIepariiy HaJi MHOXECTBaMU U UX CBoHcTBa. [{uarpammel Diinepa—Benna. [Ipumenenne TeopeTuxo-
MHOXXECTBEHHOI'0 ammapara JUisi ONMCAHMs PEajbHBbIX IIPOLIECCOB M SIBICHUM, NpPU PELICHHM 3a7ad M3 APYIUx
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO MaTeMaTHYECKOrOo OOBEKTa, CJIEJICTBUE, JOKa3aTelbCTBO, PABHOCHIIBHBIE
YpaBHEHUS.

11 KIIACC
Yucaa 1 BBIYMCTCHUS
Hatypanpabie u nensle uncia. [IpuMeHeHne TPU3HAKOB JEIMMOCTH HENBIX YUCEl, HAMOONBIIHN OOIUil TeTnTeNbh
(manee — HOJI) n nanmensiee odbmee kpatHoe (manee — HOK), ocraTkoB mo mMomymo, anroputMa EBkimma st
pelieHus 3aa4 B LEJbIX YUCTIaX.
KowmmuiekcHple uuncma. AunreOpanueckas W TpUTOHOMETpUYecKas (OpPMBI  3alUCH  KOMIDIEKCHOTO —4YHCIIA.
ApudmeTrnueckue orepanud ¢ KOMIUIEKCHBIMH 4duciaMiu. M300pakeHne KOMIUIEKCHBIX YHCET Ha KOOPIMHATHOM
wiockoctu. Popmyna Myaspa. Kopau n-oil cTeneHd U3 KOMILIEKCHOTO yucia. [I[puMeHeHre KOMIUIEKCHBIX YKCEeN
JUTSL pelieHus] PU3NIECKUX B TeOMETPUYECKUX 3aj1ad.
YpaBHeHNs 1 HEPABEHCTBA
Cucrema W COBOKYIIHOCTh YpaBHEHHH W HEPAaBEHCTB. PaBHOCWIIBHBIE CHCTEMBI M CHCTEMBI-CIEICTBUS.
PaBHOCUIIbHBIEC HEPABEHCTRA.
O100p KOpHEHl TPUTOHOMETPUYECKHX YPAaBHEHUH C IOMOIIBIO TPUTOHOMETPUYECKOH OKpYyXHOCTH. PemieHue
TPUTOHOMETPUUYECKUX HEPABEHCTB.
OCHOBHBIE METO/IbI PEIICHHS IOKA3aTEIbHBIX U JIOTapU(MHUUECKIX HEPABEHCTB.
OCHOBHBIE METO/IbI PEIICHUS] HPPALMOHAIBLHBIX HEPABEHCTB.
OCHOBHBIE METOJIBI PEUIEHHS CHCTEM M COBOKYIHOCTEH pPAallMOHANBHBIX, UPPAlMOHAIBHBIX, MTOKA3aTEIbHBIX U
JorapupMUIECKUX ypaBHEHUH.
YpaBHEeHHA, HEPABEHCTBA M CUCTEMEI C MTapaMeTPaMH.
[IpumeHeHne ypaBHEHUI, CHCTEM W HEPAaBEHCTB K PEIICHWI0O MAaTeMaTHYeCKHX 3ajad M 33/Jad U3 Pa3InIHBIX
oOracTell HAYKH W pealbHOM KU3HU, HHTEPIPETAIHS MTOTyYEeHHBIX Pe3yIbTaTOB.
DyHKIUH U TPAPUKH
I'padux kommnosuiun ¢pyaknuii. ['eomerprudeckre o6pa3sl ypaBHEHHH U HEPABEHCTB HA KOOPAWHATHOM TUIOCKOCTH.
Tpuronomerpuueckre GyHKIIUHN, UX CBOUCTBA U TPpadUKH.
I'paduueckue MeToIbI pellicHNs] ypaBHEHH U HepaBeHCTB. ['padudeckne MeTo bl peleHus 3a/1a4 ¢ mapaMmeTpaMu.
Ucnonb3oBanue rpadukoB (GYHKIUH JUIsI MCCIEOBAaHHUS TPOILECCOB W 3aBUCHUMOCTEH, KOTOpPbIE BO3ZHHMKAIOT IPH
pEIIeHnH 33/1a4 U3 IPYTHX YIeOHBIX MPEAMETOB U pEabHOM KU3HU.
Hayana MmaTreMaTH4eCKOI0 aHAJIHU3a
IIpuMeHeHre TIPOM3BOTHOW K MCCIECMOBaHWI0 (YHKIIMA HAa MOHOTOHHOCTH M OKCTpeMyMbl. Haxoxkmenwme



HAUOOJIBIIETO ¥ HAUMCHBIIIETO 3HAYCHUH HETIPEPHIBHON (YHKIIMU HA OTPE3KE.

[IpuMeHeHrEe TPOW3BOAHON JI1 HAXOXJICHUS HAWIYYIICTO PEIICHHS B MPUKIAJHBIX 3a/ladyax, JUIs ONpeAciIcHUs
CKOPOCTH U YCKOPEHHS MPOIecca, 3aJaHHOTO JOPMYJIION WK TPapUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOHCTBO TiepBOOOpa3HbIX. llepBooOpas3Hbie 3ieMeHTapHbIX (GyHKIMEA. [IpaBuia
HAXO0XKJICHUS TIEPBOOOPA3HEIX.

WuTerpan. ['eomerpuueckuii cMbICT MHTErpana. BeiuucieHue ompenenéHHoro uHrerpana mo ¢gopmynie HproToHa-
JletiOnwmria.

[IpumeHeHne UHTErpaa JUId HaX0XKISHUS IUIOMAAeH TNIOCKUX (GUTYp U 00BEMOB T€OMETPUICCKHX TEII.

IIpumepsr pemenuit nudepeHManbHBIX YpaBHEHUH. MaTeMaTHUeCKOe MOICITUPOBAHUE PEaIbHBIX MPOIIECCOB C
MOMOIIIBIO U (HEePeHIINATBHBIX YPaBHEHU.

INJTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YUYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A» (YIJYBJEHHBII YPOBEHb) HA YPOBHE CPEJHEIO
OBLIEI'O OBPA30BAHUS

JIMUHOCTHBLIE PE3YJIbTATHI
1) rpa:xIaHCKOr0 BOCIIMTAHMS
c(OpMHUPOBAHHOCTH TPAKIAHCKON MO3HUIUHM 00yUaroIIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCHKCKOTO
o0mIecTBa, MpEACTaBICHHE O MaTEeMaTHUYECKHUX OCHOBaX (YHKIMOHMPOBAHHS PAa3IUYHBIX CTPYKTYp, SBJICHUM,
MPOLEAYP TPAKIAAHCKOTO 00IIecTBa (BBIOOPHI, ONPOCHl U APYroe), YMEHHUE B3aMMOJCHCTBOBATh C COIHAbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C WX (YHKIMSIMH U Ha3HAUYCHUEM;
2) IaTPHOTUYECKOI0 BOCIIUTAHMSA:
c(hOpMHPOBAHHOCTH POCCUHCKON TPaKIaHCKOW MIICHTHYHOCTH, YBAXKEHHUS K MPOIIJIOMY U HACTOAIIEMY POCCHHCKOM
MaTE€MaTUKH, LICHHOCTHOE OTHOLIECHUE K TOCTHXKCHHSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKOM MAaTeMAaTHYECKON
IITKOJTBI, MCTIONB30BAHNE 3TUX TOCTIKEHHUN B APYTUX HAyKaX, TEXHOJOTHAX, cepax SKOHOMUKH;
3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
OCO3HaHHWE JTYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoja, COPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, 3THYECKOTO
MOBEJICHUS, CBA3aHHOTO C MPAKTUYECKUM TIPUMEHEHHEM JIOCTIKEHUH HayKW U JIEATEILHOCTEI0 YIEHOTO, OCO3HAHHE
JUYHOTO BKJIAJa B IIOCTPOCHUE YCTOMYUBOTO OYIyIIETO;
4) 3cTeTUYeCKOro BOCIIUTAHMS:
ACTETUYECKOE OTHOIIEHHE K MHpY, BKIOYas SCTETHKY MaTeMaTHYeCKHX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad,
pelIeHuH, paccyXIeHUI, BOCIPUUMYHBOCTh K MATEMAaTHYECKUM aCTIeKTaM Pa3IMYHbIX BHJIOB HCKYCCTBA;
5) ¢pusuveckoro BOCHUTAHUS:
c(hOpMHPOBaHHOCTH YMEHUS PUMEHSATh MaTeMaTHYECKHUE 3HAHUS B MHTEPECcax 3I0pPOBOTO M 0e30macHOro odpasa
JKU3HHU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0POBBIO (3I0pPOBOE MMUTaHKE, COATAHCHPOBAHHBIN PEKUM 3aHATHHA U
OTIIbIXa, peryjspHas (u3uueckas aKTHBHOCTH), (DM3MUYECKOE COBEPIISHCTBOBAHWE IIPH 3aHATHSIX CIIOPTUBHO-
037I0POBUTENBHON JIEATEIEHOCTHIO;
6) TPY10BOI0 BOCIMTAHUSA:
TOTOBHOCTh K TPYAY, OCO3HAaHHE LEHHOCTH TPYAOIIOOHs, WHTEpeC K pPasIuyHbIM cdepaMm MNpodhecCHOHATbHOM
JICATSIIbHOCTH, CBSI3aHHBIM C MaTEMATHKON M €€ NMPUIOKCHUSIMH, YMEHHE COBEPILATh OCO3HAHHBIN BRIOOP Oyayiiei
HpO(l)eCCI/II/I " pCain30BbIBATH COOCTBEHHBIE KU3HEHHBIE IIJIaHbI, TOTOBHOCTh U CIOCOOHOCTH K MaTEMAaTHUYCCKOMY
00pa30BaHMIO M CaMOOOpA30BaHMIO HAa MPOTSHKEHWH BCEW JKM3HM, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHHH
IMMPAKTHYCCKUX 3ada4 MaTeMaTHYeCKOHN HaIlpaBJICHHOCTH,
7) 3K0JIOTHYeCKOT0 BOCTIMTAHHUS:
C(i)OpMI/IpOBaHHOCTI) DKOJIOTHUECKOUN KYJbTYpPbI, TIOHUMAaHHUE BIIMAHUA COLMUAJIBHO-DKOHOMHNYCCKHX IIPOLIECCOB Ha
COCTOSTHHE TPUPOJHON M COIMAIBHOM Cpeapl, OCO3HAHHWE TJIOOATBHOTO XapakTepa 3KOJOTHYECKHX IMpoOieM,
OpHEHTalNd Ha TPUMEHEHHE MaTeMaTH4eCKWX 3HaHWH JUId pelleHHus 3a7ad B O0JIacTH OKpYXKaromled cpensbl,
IJIAHUPOBAHUEC IMOCTYIIKOB U OLICHKH UX BO3MOKHBIX HOCHeJICTBI/Iﬁ JJIA 0pr>1<a}01ue171 CpEabl;
8) neHHOCTH HAYYHOTO MO3HAHUS:
c(hOpMHPOBaHHOCTH MUPOBO33PEHNSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIIECTBEHHOM



IMMPAaKTHUKHU, IMOHWMAHUC MaTeMaTU4eCKOMH HAayKH Kak C(i)epbl YeJIOBCUCCKOI JACATCIBHOCTH, OTAIlOB et Pa3sBUTUA U
SHAYUMOCTU JIs1 PA3BUTUA LUBUIM3AllMH, OBJIAJACHHUC SA3BIKOM MATCMAaTHKU U MaTeMaTH4YECKOM KyJIBTypOﬁ KaK
CpCACTBOM IMO3HAaHWA MHUpA, TOTOBHOCTH OCYIICCTBJIATL IMPOCKTHYIO W HCCICAOBATCILCKYIO OCATCIbHOCTDH
WHAWBUAYAJIbHO U B I'PYIIIC.

METANPEJIMETHBIE PE3YJIbTATbBI

IMo3naBaTe/sibHbIE yHHBEPCAJIbHBIE YUeOHbIE AeiicTBHA
Ba3oBble Jornyeckue aeiicTBus:
BBISBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTeMaTHYECKUX OOBEKTOB, MOHATHH, OTHOLICHUH MEXIY
HNOHATHAMH, (OPMYyITHUPOBATH OMpEICTeHUs TOHATHH, YCTaHABIMBATh CYLIECTBEHHBIM MpPU3HAK KIacCHU(HKALIUY,
OCHOBaHUS U1 0000IIEHNS U CPAaBHEHUS], KDUTEPHU IPOBOIUMOT0 aHAIN3a;
BOCIIPHHUMATh, OPMYIIMPOBATh U MPEOOPa3OBHIBATH CYKICHHS: yTBEPAUTEIbHBIE U OTpULATEIbHbIC, CTUHUYHBIC,
YacTHBIE U 00IUE, YCIOBHBIE;
BBIABJIATE MAaTCMAaTHYCCKHUEC 3aKOHOMEPHOCTH, B3aMMOCBA3U U IMMPOTHUBOPCUUA B (baKTaX, JaHHBbIX, Ha6J’IIOI[CHI/ISIX u
YTBCPKACHUAX, IpeAjiaraTb KPUTCPUU AJId BBIABJIICHUA 3aKOHOMepHOCTeI\/'I u HpOTHBOpC‘II/Iﬁ;
ACIaTb BBIBOJBI C HCIOJB30BAHUCM 3aKOHOB JIOTMKH, JACAYKTHBHBIX W HWHIAYKTHBHBIX YMO3aKJIIO‘I€HHI>'I,
YMO3aKJIFOU€HUI 110 aHAJIOTUH;
MPOBOJUTh CAMOCTOATEIBHO JI0KA3aTeIbCTBA MATEMAaTUUECKUX YTBEPXKIACHUM (MpsSMBIE U OT MPOTUBHOIO),
BBICTPanBaTh apryMEHTAIHIO, TIPUBOJUTH HMPUMEPBHl M KOHTPIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYXKACHUS U
BBIBO/JIBI;
BBIOMpATh CIOco0 pemeHus y4eOHOU 3amaun (CpaBHHBATh HECKOJIBKO BApWUAHTOB pPEIISHUs, BHIOMpaTh Hamboiee
HNOIXOMAMINN ¢ y4ETOM CaMOCTOSATENIBHO BBIACIICHHBIX KPUTEPHEB).
Ba3oBble uccienoBaTe/ibCKue AeiCTBUS:
UCIIOJIB30BaTh BOIMPOCHI KaK UCCIIEI0BATENbCKUN HHCTPYMEHT MO3HAHUS, (OPMYIHUPOBATH BONPOCHI, (PUKCHPYIOLIHE
IpOTHBOpEUHre, MpodiaeMy, yCTaHABIMBaTh UCKOMOE W JaHHOE, (pOpMHUpPOBATH TMIOTE3y, apryMEHTHUPOBATH CBOIO
MO3ULUI0, MHEHHE;
NPOBOAMUTH CaMOCTOATENIFHO CIJIAHUPOBAHHBIA 3KCIEPUMEHT, HCCIEIOBaHUE IO YCTAaHOBJIECHHIO OCOOEHHOCTEH
MaTeMaTHYeCKOro OOBEKTa, SIBJIECHHUS, INPOLECCa, BBISBICHHIO 3aBHCHMOCTEH MEXIy OOBEKTaMH, SBICHUSIMH,
pOoLeCCaMH;
CaMOCTOSITETIbHO  (OPMYNIUpOBaTh O0O0OOLIEHNWS W BBIBOABI 10 pe3yJibTaTaM IPOBEAEHHOTO HAOIIOACHUS,
MCCIIEIOBAaHUS, OLICHUBATh JOCTOBEPHOCTD MTOJYYEHHBIX PE3YIbTAaTOB, BBIBOJOB U 0000IIEHUI];
IPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE NPOLECCa, a TAKXKE BBIABUIaTh NPEAINOIO0KEHUS O €r0 Pa3BUTHUH B HOBBIX
YCIIOBHSX.
PaGora ¢ nundopmanueii:
BBIABIIATH Ae(PULIUTH HHPOPMALIMK, JAHHBIX, HEOOXOAMMBIX JUIsl OTBETA HA BOIPOC U JUIS PELICHUS 3a/1a4u;
BBIOMpaTh HMH(OpMAIMIO W3 HMCTOYHUKOB PpAa3IMYHBIX THUIIOB, aHAJIM3UPOBaTh, CHCTEMAaTU3UPOBATH U
MHTEPIPETUPOBATh HHPOPMALMIO Pa3JInYHBIX BUJOB U (pOpM mpencTaBIeHus;
CTPYKTYpUPOBaTh HHPOPMAIIHIO, IPEACTABIIATE €€ B Pa3InUHBIX (opMax, HIUTIOCTPUPOBATh Tpaduyecku;
OLIEHUBATh HaJI&KHOCTh MH(POPMALIUH 110 CAMOCTOSTENILHO C(hOPMYITUPOBAHHBIM KPUTEPHSIM.

KommyHunkaTuBHbIe yHUBEpCAJIbHbIE YUeOHbIE 1elCTBHSA
Oomenmne:
BOCIIPHHUMATh M (OPMYJIUPOBATH CYXKJCHHS B COOTBETCTBUU C YCIOBHSMH W IEISIMH OOLICHWS, SICHO, TOYHO,
TpaMOTHO BBIpa>XaTb CBOIO TOYKY 3PCHUA B YCTHBIX U IMMHMCbMCHHBIX TCKCTaX, AaBaTh IMOACHCHUA 110 XO4Yy PCIICHUA
3a/1a41, KOMMEHTUPOBATH IOIYYEHHBIH PE3yNbTaT;
B XOjie OOCYXJEHUS 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIAaeMOH TeMbl, MpPOOJIEeMBbI, pelraeMol 3aaadw,
BbICKa3bIBaTb HWACHU, HALCJICHHBIC Ha IMOUCK PEHICHHUA, COIOCTABJIATH CBOM CYXACHHA C CYXICHUAMU OPYTrux
YYaCTHUKOB JHANOTa, OOHAPYXHMBATh Pa3lIMuhe M CXOJICTBO TO3HIMIH, B KOppekTHOW (opme GdopmynupoBarhb
pasHoriacus, CBOM BO3PaKECHUS;
IPEICTaBIATh Pe3yJbTaThl PELICHUs 3alauyd, SKCIEPUMEHTa, HCCIIEJOBAaHMs, IPOEKTa, CAMOCTOSTEIbHO BBIOMpATh
(opMaT BEICTYIUICHHUS € YIETOM 33134 MPE3CHTANN U OCOOCHHOCTEH ayIUTOPHH.



PeryasiTuBHBIC yHMBepCcaJbHbIe yieOHbIe NelCTBUA
Camoopranuzauus:
COCTaBIIAITh IUIAH, aJTOPUTM peEIlIeHHs 3aJadyd, BBHIOMPATh CHOCOO PEUICHUS ¢ yYETOM HMEIOLIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTb M KOPPEKTUPOBATh BapHaHTHl pPEUICHWH C y4éToM HOBOM
UHPOPMALUH.
CaMOKOHTPO/Ib, SMOLMOHAJILHBIN HHTE/JIEKT:
BJIaJeTh HABBIKAMU IIO3HABATEIbHOH peQIIeKCMH Kak OCO3HAHUSI COBEPIUAEMBIX ACHCTBUH W MBICIUTEIBHBIX
MPOLIECCOB, MX PE3yJbTATOB, BIAAETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISL TIPOLIECCa U Pe3yibTaTa pelleHHs
MaTeMaTH4YecKOH 3a/1auu;
OpeABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPU pEIICHUH 33Ja4yl, BHOCUTH KOPPEKTUBHI B JIESTEIBHOCTD
Ha OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HAHIEHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHE pe3yJbTaTa LENd U YCIOBHUIM, OOBSCHATH MPUUYMHBI JTOCTHIKEHHS WM HEJOCTIKCHHS
Pe3yIbTaTOB JAEATENbHOCTH, HAXOIUTh OLIHOKY, AaBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.
CoBMecTHAA 1eATEJbHOCTD:
MOHUMATh ¥ UCIIOJIb30BAaTh NMPEHUMYILECTBA KOMaHIHOW M WHAWBUAYATBFHON paboThl MPU pellleHHH YYeOHBIX 3a/ad,
NPUHUMATH 1eJTb COBMECTHOM JESATENbHOCTH, IJIAHUPOBATH OPTaHU3aAIMI0 COBMECTHOH paboThI, pacrpeaesisiTh BHIbI
paboT, ToroBapuBaThCs, 00CYKIATh MPOIIECC U Pe3yJIbTaT paboThl, 0000IaTh MHCHHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYIIMOBBIX Qopmax paboTel (00CykAeHUs, 0OMEH MHEHHIH, «MO3TOBBIE IITypMBD) W HHBIC),
BBINIOJTHATh CBOIO YacTh pabOTHl M KOOPAMHUPOBATH CBOU JCHCTBUS C JPYTMMH HYiICHAMH KOMAaH/BI, OIICHUBATH
Ka4eCcTBO CBOCTO BKJIaJa B OOIIUIT MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM YUACTHUKAMH B3aUMOJICHCTBUSL.

HNPEIMETHBIE PE3YJIbTATBI
K xonmy oOyuenus B 10 kiaacce oOyJaromuiics MONYYHT CIEAYIOINAE MPEIMETHBIE PE3yNbTaThl MO OTIEITHHBIM
TeMaM pabouel mporpaMMbl yueOHOro Kypca «Anredpa 1 Hadauia MaTeMaTH4eCKOro aHaIN3a»:
Yucia v BBIYUCICHUA:
CBOOOJHO ONEPHPOBATH HOHSATHAMH: PALMOHAIBHOE YHCIO, OECKOHEeYHas Nepuoandeckas IpoOb, MPOLEHTBHI,
MPPaLMOHAIBHOE YHCIIO0, MHOXKECTBA PAllMOHATBHBIX U ACHCTBUTEIIBHBIX YHCEN, MOAYJIb ICHCTBUTEIILHOTO YNCIIA;
NPUMEHATh APOOM W MPOLEHTHI Ul PELICHUs] NPUKIAAHBIX 334ad M3 Pa3IMYHBIX OTpaciiel 3HaHUM U peasbHOU
KHU3HH;
NPUMEHSTH TPUOTMKEHHBIE BRIYMCICHUS, IPABUIa OKPYTIICHUS, IPUKUAKY U OLIEHKY pe3yjbTaTa BEIYUCICHUH;
CBOOOJHO OIEpUpPOBATh MOHSATHEM: CTENEHb C LIEJBIM IOKa3aTeJIeM, MCIIONb30BaTh MOAXOIY0 (HopMy 3amucu
JEeHCTBUTEIBHBIX YMCEN U PELICHUS IPAKTUIECKUX 3a]a4 U MPEACTABICHHUS JaHHBIX;
CBOOOJHO ONEPUPOBATH HOHATHEM: apU(PMETHUECKII KOPEHb HATYPaJIbHOM CTETICHH;
CBOOOJHO ONIEPUPOBATH HOHITHEM: CTENIEHb C PAllMOHAIBHBIM IIOKa3aTeNeM;
CBOOOJHO ONIEPUPOBATH HOHATHUAMMU: JIOTapU(M UHCIIa, ECITUIHBIE U HATYpaJIbHbIE JOTapU(MBI;
CBOOOHO ONIEPUPOBATH HOHITHUAMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YUCIIOBOTO apTyMEHTa;
OIEepUPOBATH MOHATUAMHU: APKCUHYC, ADKKOCHHYC U apKTaHI€HC YHCIOBOIO apryMEHTa.
YpaBHeHNs 1 HEPABEeHCTBA:
CBOOOJHO OTNIEpUPOBATH OHATUSAMH: TOKAECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCHUJIbHBIE YPAaBHEHUS U yPaBHEHUSI-
CIIEJICTBHSI, PABHOCHJIbHBIE HEPABEHCTBA;
IMPUMCHSATH PA3JIMYHBIC METOABI PCHICHUA pallMOHAJIBHBIX U HpO6HO-paHI/IOHaHBHBIX ypaBHeHI/IfI, NPUMCHATb METOO
HHTEPBAJIOB U1l PELIEHNSI HEPABEHCTB;
CBOOOJTHO OTEPUPOBATH MOHATHSMHU: MHOTOWIEH OT OJHOW MEPEMEHHON, MHOTOWIEH C IeJBIMU KO3 QHUIMEHTAMH,
KOPHH MHOTOWIEHA, TPUMEHATH JIeJICHHEe MHOT'OWIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u Teopemy Buera
JUTSI pEeIIeHus 3a/1a4;
CBOOOIHO OTIEPHPOBATH MOHATHSIMH: CHCTEMA JIMHEHHBIX YPaBHEHHH, MaTPHUIIA, ONPEIEIUTENb MATPHUIIBI 2 X 2 U €ro
FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI, HCITIOJIB30BAaTh CBOIiCTBa OIIpEACTIUTEIA 2x2 JJ1d BBIYUCIICHUA €TI0 3HAUCHUA, IIPUMCHATD
OMpeaACIUTCIIN MjId PEIICHUA CHUCTEMBI JIMHEWHBIX ypaBHeHHﬁ, MOACIIUPOBATE PCAJIBHBIC CUTyallUW C IMOMOIIBIO
CHUCTEMBbl JIMHEHHBIX YPaBHEHMH, HCCIENOBAaTh IMOCTPOCHHBIE MOJEIN C IMOMOLIbI0 MaTpHIl U OIpeAenuTenei,
UHTEPIPETUPOBATh OITY4YEHHBII pe3yibTaT;



UCIIOJIb30BaTh CBOWCTBA JCHCTBHH C KOPHAMH sl TPeoOpa3oBaHMs BRIPAKCHH;

BBITIOJTHATH MPe00pa30BaHUs YUCIIOBBIX BRIPOKEHHUH, COJIEPKAINX CTENCHU C PALIMOHAIILHBIM TTOKa3aTeIIeM;
UCIIOJIb30BaTh CBOMCTBA JOrapu(pMoB Uit IpeoOpa3oBaHus TOrapupMHUUECKUX BHIPAKCHUI;

CBOOOJHO OMEPHPOBATh NOHATHAMU: UPPALMOHANBHBIC, TOKAa3aTeNbHbIC U JIOTapru(MUUecKue ypaBHEHHUS, HAXOJUTh
UX PELICHHUS C TOMOIIBIO PABHOCHIIBHBIX TIEPEX0JI0B MU OCYIICCTBIISSI IPOBEPKY KOPHEI;

NPUMEHATH OCHOBHBIE TPUTOHOMETpUYecKre popMyIibl Aj1sl TpeoOpa3oBaHus TPUTOHOMETPHUYECKHUX BBIPAKECHHIA;
CBOOOJHO ONEPUPOBATH MOHITUEM: TPUTOHOMETPHUECKOE YpaBHEHHE, NMPUMEHSITh HEOOXoAuMble (HOPMYINBI IS
peIlIeHNsI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHUH;

MOJIENIUPOBATh pealbHbIe CHUTyaldd Ha SI3bIKE aureOphl, COCTABIATH BBIPAKEHHS, ypaBHEHHUS, HEPABEHCTBA IO
YCIIOBHIO 331a4H, UCCIIE0BATh MOCTPOSHHBIE MOJIEIH C MCIIOIB30BAHUEM aMlapara anreOpsl.

DyHKIUHA U rpadukn:

CBOOOJHO ONEPUPOBATH MOHATUSAMH: (YHKIHS, CHOCOOBI 3aAaHus (YHKIHMH, B3aMMHO OOpaTHbIE (YHKLWH,
KOMITO3UIIMA GYHKUIUH, TpapuK QyHKIHMH, BEIIONHATH SIEMEHTapHbIEe peo0pazoBanus rpa@uKoB QyHKIHT;
CBOOOJHO ONEpPHPOBaTh MOHATHAMH: O0NACTh ONpPENCNCHUS M MHOXKECTBO 3HAUEHHH (QYHKIUH, HYyTH (YHKIUH,
MPOMEXYTKH 3HAKOMOCTOSIHCTBA;

CBOOOJHO OMEPUPOBATH TMOHATUSMH: YETHBIE M HEUYETHBIC (QYHKIUH, TEPHOANYECKHE (QYHKIUH, MPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, MAKCUMYMBI I MUHIUMYMBI (YHKIIUH, HanOoJbIllee 1 HANMEHbIIee 3HaYeHNUEe PYHKIUHN Ha
MPOMEKYTKE;

CBOOOJHO ONEpPUPOBaTh MOHSATHAMHU: CTeNEeHHass (YHKOMS C HATypaJbHBIM M UENBIM IOKa3aTeleM, rpaduk
CTETIEHHOH ()YHKIIMU C HATYpalbHBIM M LEJIBIM TIOKa3aTeneM, rpaduK KOpHS n-Od CTeNeHU Kak QyHKIHH 00paTHON
CTEIICHH C HaTypaJbHBIM II0Ka3aTeleM;

ONEepUpOBaTh MOHATUSAMU: JHUHEHHAs, KBagpaTHYHAas W APOOHO-NMHEWHas (YHKLHH, BBIIOJIHATH 3JIEMEHTapHOE
UCCIICIOBAHNE U IOCTPOCHHUE UX I'PaHKOB;

CBOOOJHO OTEPHPOBATh MOHATHSIMH: TIOKa3aTelnbHas u Jorapudmmdeckas (HYHKIUH, WX CBOWCTBa W Tpadukw,
UCIIOJIB30BaTh UX I'paduKu AJs pelieHus ypaBHEHUil;

CBOOOJHO OINEPUPOBATh TOHATUSIMH: TPUTOHOMETPUYECKAS OKPYXHOCTb, OINpEleIeHHEe TPUTOHOMETPUUECKUX
(yHKUMI YUCIIOBOTO apryMeHTa;

UCIIOJIb30BaTh IpaduKu (QYHKIHMH U UCCIEA0BAHMS MPOLIECCOB U 3aBUCHUMOCTEH NMpH pEIeHHH 3aJad U3 APYTHX
y4eOHBIX NPEIMETOB U PEATBHON KHU3HH, BEIpAXaTh (POpMyIaMK 3aBUCHMOCTH MEX/y BEIHIMHAMU;

Hauayia MaTeMaTH4eCKOro aHaIu3a:

CBOOOJHO OIEPHUPOBaTh MOHATHSAMHU: apupMeTHUecKas W TeOMeTpUUecKas Hporpeccus, 0ECKOHEUHO yObIBaroIas
reoMeTpuyecKas HpOrpeccHs, JUHEWHBIH M 3KCIIOHEHIMAJIbHBIM pPOCT, (popMysa CIIOXKHBIX HPOLEHTOB, HMETbH
NpeACTaBICHHE O KOHCTAHTE;

MCIIOJIB30BaTh MPOrPECCHH AJISl PEILICHHS PEANBbHBIX 3a/1a4 IPUKIaJHOTO XapaKTepa;

CBOOOJHO ONEPUPOBATH MOHATHAMU: IOCIIEA0BATEIBHOCTD, CIIOCOOBI 3aaHusl TOCIIEA0BaTEIbHOCTE, MOHOTOHHBIE
¥ OrpaHMYCHHBIEC IOCJICAOBATEIbHOCTH, MIOHUMATh OCHOBBI 3apOXKICHUS MAaTEMAaTH4ECKOro aHajM3a KakK aHalu3a
0ECKOHEYHO MaJIbIX;

CBOOOJHO OINEPHUPOBATh MOHATHSMH: HENpPEpbIBHbIE (YHKIMM, TOUYKH pa3pbiBa rpaduka (YHKLIHUH, aCUMIITOTHI
rpaduka QpyHKINY;

CBOOOJTHO ONEpPHPOBATH MOHATHEM: (PYHKIMS, HENpPEpbIBHAS HAa OTpe3Ke, NMPUMEHSITH CBONCTBA HENMpPEPHIBHBIX
(GyHKIWH JUTS penieHus 3a/1a4;

CBOOOJTHO OTIEpPUPOBATH TIOHITHUSMU: TIEPBAsi U BTOpasi MPOU3BOIHBIE (PYHKIINH, KacaTellbHast K TpaduKy QYHKIUH;
BBIYUCIISTh MPOU3BOJIHBIE CYMMBI, TIPOU3BEJICHUS, YACTHOTO M KOMITO3UIIMU JIBYX (DYHKIUHA, 3HATH MPOHM3BOIHBIC
AJIEMEHTAPHBIX QYHKIIHIA;

UCIIOJIb30BaTh T€OMETPHIECKUN 1 (PU3NIECKUI CMBICI IPOU3BOAHOM JUIsl pElICHUs 3a71ad.

MHoskecTBA M JIOT'MKA:

CBOOOJTHO OTIEPUPOBATH TIOHITHUSMH: MHOXECTBO, OTIEPAI[H HAJl MHOXKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH armapart JJisl ONMCaHHs PEaibHBIX MPOIECCOB U SBJICHUM, IIPH PEIICHHN
3a1a4 U3 Ipyrux yuyeOHBIX [IPEIMETOB;

CBOOOJHO OIlEpUpPOBaTh MOHATHSAMU: OIpeleliCHUEe, TeopeMa, ypaBHEHUE-CIEICTBUE, CBOMCTBO MaTEeMaTHYECKOTO



00BEKTa, T0KAa3aTeNbCTBO, PABHOCHIIBHBIC YPAaBHEHHS  HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOyyaromuiics MOMYYUT CIEAYIOIINE MPEIMETHBIE Pe3yabTaThl MO OTACIHHBIM
TeMaM pabouell IporpaMMbl Y4eOHOTo Kypca «Anredpa v Hauana MaTeMaTHIecKOTo aHaIh3ay:

Yuciia 1 BbIYMCICHHUS:

CBOOOJHO OMNEpUPOBATh MOHATHUSAMH: HATypajbHOE W II€JI0€ YWCIIO0, MHOXKECTBA HATYPalbHBIX M LENIBIX YHUCET,
UCIONB30BaTh NpHU3HAKU Aenumoctd nensix yucen, HOJ[ m HOK HaTypanpHBIX uucen s pelieHus 3ajad,
MPUMEHATH anroputM EBkinna;

CBOOOJHO ONEpUPOBATH MOHATHEM OCTaTKa IO MOJIYJIO, 3alKChIBaTh HAaTypalbHBIE 4YHCIa B Pa3IMYHBIX
MO3ULIMOHHBIX CUCTEMAX CUUCIICHUS,;

CBOOOJHO OMNEPUPOBATH MOHITUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHWCEN, IMPECTABIATh
KOMIIJICKCHBIE YMCIIa B anreOpandeckoil 1 TPUrOHOMETPHUECKOW opMe, BBIOIHATH apu(METHUIECKHE ONepalnu ¢
HUMH ¥ U300pakaTh Ha KOOPAWHATHOM TIOCKOCTH.

YpaBHeHHs U HEPaBEHCTBA:

CBOOOJHO OMNEpPUPOBATh TMOHATHUSAMH: HppalMOHANbHBIC, TOKa3aTelbHbIE M JIOTapu(MHUUECKHE HEpaBEHCTBA,
HAaxXOJIUTh UX PELICHUS C IIOMOIIBIO PABHOCUJIBHBIX IIEPEXOJIOB;

OCYIIECTBIATH 0TOOP KOPHEH MPU pEeHICHUH TPUTOHOMETPHUYECKOTO YPaBHEHHUS;

CBOOOJHO OIEPUPOBATH IMOHSATHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO, MPUMEHSTh HEOOXOAUMBIE (OPMYIIBI IS
peLIeHusT OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTEPUPOBATH MOHSATHAMHU: CHCTEMA U COBOKYITHOCTh YPAaBHEHUH M HEPABEHCTB, PABHOCUIIbHBIE CHCTEMBI U
CUCTEMBI-CIICAICTBUS, HAXOAMTHh PEIICHHMS CHCTEMbl M COBOKYIIHOCTEH PAalMOHAIBHBIX, HPPALMOHAJIBHBIX,
MOKA3aTeNbHBIX U JIOTapu(MUIECKUX YPAaBHCHUN 1 HEPABEHCTB;

pelarh paoHaIbHbIC, HPPALMOHANBHBIE, T0OKAa3aTeIbHbIE, IOTapUPMHUIECKUE U TPUTOHOMETPUUYECKHE YPABHEHHUS
Y HEpaBEHCTBA, COJIEPIKaINe MOTYJIN U TapaMeTpBbI;

IPUMEHATH Tpadrdeckre METOIbI J1s1 PEeLeHNs] YPaBHEHHI U HEPABEHCTB, a TAKXKe 3a7ad ¢ apaMeTpaMuy;
MOJENUPOBATh PEalbHbIE CUTYallMH Ha SI3bIKE anreOpbl, COCTaBJIATh BBIPAXKCHUS, YPAaBHEHUS, HEPABEHCTBA U MX
CHCTEMBl 10 YCJOBHIO 3aJaud, HCCJIEI0BAaTh IOCTPOCHHBIE MOJENM C HCIOJIb30BAaHUEM armapara aureOpsl,
WUHTEPIPETUPOBATH MOITYYEHHBIN PE3yIIbTAT.

DOyHKIUM U rpaduku:

CTPOUTH I'paMKK KOMIIO3UINHK (PYHKIMH C TIOMOIIBIO 3JEMEHTAPHOTO MCCIIEI0BaHUS U CBOMCTB KOMIIO3ULMU JIBYX
hyHKIHI;

CTPOUTH FreOMETPUUECKHE 00pa3bl ypaBHEHUH 1 HEPABEHCTB HA KOOPIMHATHON IJIOCKOCTH;

CBOOOJHO ONIEPUPOBATH MOHATUAMU: IPaUKH TPUTOHOMETPUIECKUX (HYHKLHI;

OPUMEHATH GYHKLIUH IJ151 MOAEIMPOBAHMS U UCCIEAOBAaHMS PEANBHBIX IIPOLIECCOB.

Hauyana maTemMaTu4eckoro aHaiausa:

MCIIOJIB30BaTh MPOU3BOAHYIO JUIS UCCIIeIOBaHUS (PYHKIIMHA HA MOHOTOHHOCTb M DKCTPEMYMBI;

HaXOJIUTh HauOoJbllIee 1 HAMMEHbLIEE 3HaUeHUsI (DYHKLIMU HENPEPHIBHOM HA OTPE3KE;

UCIIOIb30BaTh MPOMU3BOJHYIO JUIS HAXOXKIACHHUA HAWIYYLIErO PEUIEHHs B NPUKIAIHBIX, B TOM YHCIE COLUAJIBHO-
9KOHOMHMYECKHX, 3ajJadax, AJs OINpelelieHHs CKOPOCTH M YCKOPEHHMs TMpolecca, 3agaHHoro (opmynod wuim
rpaduKoM;

CBOOOZHO OIEpPUPOBATh MOHATHSIMH: IIE€PBOOOpA3HasA, ONpEAENEHHBI HWHTErpaj, HaXxOOUTh IEpPBOOOpPA3HbIE
JJIEMEHTAPHBIX (QYHKIMHA U BEIYUCISATH HHTETpat 1o popmyiie Hetorona-JleiiOnumna;

HAXOJIUTh TUIOIIA/IN THIOCKUX QUTYP M 0OBEMBI TEJT C TOMOIIBIO0 HHTETPANIa;

UMETh TPEJICTABICHHE O MAaTeMaTH4YeCKOM MOJICIIMPOBAHMN Ha MpHMepe cocTaBlieHus auddepeHmanbHbIX
YpaBHEHUI;

pemaTs NpUKJIaJHbIe 3a/a4i, B TOM YHCJIE COIMATbHO-3KOHOMHUYECKOTO M (PM3NYECKOTO XapakKTepa, CPelICcTBaMHU
MaTeMaTU4YECKOT0 aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpamMMbl Bcero Konrponsnsie | Ilpakruveckue oOpa3oBaTe/ibHbIE
padoTbI padoThI pecypes
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
1 MHorounensl. PaninoHaabHbIe ypaBHEHHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
YpaBHEHUU
2 Oynkuun u rpaduku. Crenennas GyHKIHS C 12 1
LIEJIBIM [10Ka3aTeIeM
3 Apudmerndeckuii KOpeHb N-0¥ CTEIICHHU. 15 1
WppatnmonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokazarensHbie 10 1
YpaBHEHHUSI
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmudeckue ypaBHEHUS
6 TpuroHomeTpuuecke BbIpaXeHUs U 29 1
YpaBHEHHUSI
7 [TocnenoBaTeTbHOCTH M MPOTPECCUN 10 1
8 HenpepriBabie pynkiuu. [Iponsoanas 20 1
9 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIIHS 5 5
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10 0




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NMpOrpamMmbl Bcero Kontpoabueie  Ipaxtiyeckue o0pa3oBaTejibHbIE
padoThI padoThI pecype
1 I/ICCJ'IGI[OBaHI:Ie (GYHKIHH ¢ TOMOIIBIO 22 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 MHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIA. 14 1
TpuroHomeTpruyecKue HEpaBEHCTBA
4 HpparmonaibHbIe, TOKA3aTEIBHBIE U 24 1
norapuMUUecKre HEPaBEHCTBA
5 KomriekcHbie yncna 10 1
6 HarypanbHble u 11enple yucia 10 1
CucreMbl paliioHaTbHBIX, HPPAIMOHATBHBIX
7 MTOKAa3aTeIbHBIX U JIOTapUPMHUUECKUX 12 1
ypaBHEHUH
8 3aj1aun ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3 IS 16 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IMoypounoe niianupoBanue AJITEBPA u nayana marematudeckoro anaan3sa, 10 kiace

Ne
n/n

Hama

Tema ypoka

ITnan

\ Daxkm

MHO0:KeCTBO AeiiCTBUTENbHBIX Ynces. MHOrowienol. PaniuoHajibHble ypaBHeHUsI M HEPAaBEHCTBA.

CucreMbl JIMHEHHBIX YPaBHEHHUIi - 24 yaca

1 MHOXecTBO, olepaluu HaJl MHOKECTBAMH U UX CBOMCTBA

2 Junarpammsl Diinepa-Benna

3 [TpyuMeHeHNEe TEOPETUKO-MHOKECTBEHHOT'0 annapaTa JUlsl peleHtsl 3a/1a4

4 Panmonanenele uncna. OObBIKHOBEHHBIE U JECSTUYHbIE JPOOHU, IPOLIEHTHI,
OeCKOHEUHbIE IEPHOANUECKUE TPodU

S Pannonanbshele uncna. OObBIKHOBEHHBIE U JIECATUYHBIE APOOH, IPOLIEHTHI,
OeCKOHEUYHbIE EPHOANMUECKUE TPooU

6 [Ipumenenue qpobeil 1 NPOLEHTOB JUIsl pEIlIeHUs] NPUKIAIHbIX 3aa4

7 [Ipumenenue qpobeil 1 NPOLEHTOB JUIsl pEIICHUs TPUKJIAIHbIX 3a1a4

8 JlelicTBuTeNbHbIE Uncia. PalinoHaabHbIe U UPpaLlMOHATIBHBIE YUCIIA

9 Apudmernueckue onepanuy ¢ AeHCTBUTEIbHBIMU YHCIAMU

10 Moy/b A€HCTBUTENLHOIO YUCIIA U €r0 CBOMCTBA

11 [IpubnuxEHHBIE BBIYUCIICHUS, TIPAaBUIIA OKPYTJIICHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BhIYMCICHUN

12 OcHOBHBIE METO/BI PELIECHUS LENIBIX U APOOHO-PALIMOHATILHBIX YPAaBHEHUM 1
HEPaBEHCTB

13 OcHOBHBIE METO/BI PELIECHUS LENIBIX U IPOOHO-PAIMOHATIBHBIX YPaBHEHUM 1
HEPaBEHCTB

14 OcHOBHBIE METO/BI PELIECHUS LIEJIBIX U IPOOHO-PALIMOHATILHBIX YPaBHEHUM 1
HEPABEHCTB

15 MHorousneHs! OT OIHOHN NEpEMEHHOM. J[eJIeHre MHOTO4IEHAa HA MHOTOYIEH C
octaTtkoM. Teopema besy

16 MHorouieHsl ¢ nenbiMu Kodpduuuentamu. Teopema Buera

17 PenieHne CUCTEM JIMHENHBIX YPaBHEHUI

18 PenieHne CUCTEM JIMHENHBIX YPaBHEHUI

19 Matpuiia cucTembl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTesb MaTpULIbl 2X2, ero
TeOMETPHUECKUI CMBICT M CBOMCTBA; BBIYMCICHHUE €r0 3HAUCHHUS

20 Onpenenurens MaTpuLpl 2X2, €ro reOMETPUYECKUI CMBICI U CBOMCTBA;
BBIUYHCIICHUE €r0 3HAYCHUS

21 [IpuMeHeHne onpenenuTens A PEIICHUs] CUCTEMBI JINHEWHBIX YPAaBHEHHUN

22 Pemenue npukinaaHpixX 3a7a4 ¢ MOMOIIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM

23 Pemenue npukinaaHpixX 3a7a4 ¢ MOMOIIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM

24 KonTtposbHas padoraNel "PaunonajibHble YypAaBHEHUS U HEPABEHCTBA.
Cucrembl JTHHEHBIX YPaBHEHHH'"'

®ynkuun 1 rpaguku. CreneHHas GyHKIHU ¢ HeIbIM OKa3aTeseM - 12 yacos

25 CrnocoOsI 3aanus pyHkuuu. Bzanmuo o6patubie pynkiuu. Komnosuus
byHKIMi.

26 I'padux pyHKIMH. DneMeHTapHbIe Tpeodpa3oBanus rpapuKkoB GyHKIUH

27 OO6nacTp ornpeieNeHus: U MHOXKECTBO 3HaYCHUN (PYHKIUU

28 Hynu ¢pynxum. [IpoMexyTky 3HaKOIIOCTOSHCTBA

29 Yéruble u HeuéTHble pyHKIuH. [leproauueckue GyHKIUN

30 [TpomexyTKr MOHOTOHHOCTH (DYHKIIMHA. MaKCUMYMbI 1 MUHUMYMBI (YHKIIAN

31 HaunGosnpiiee n HanMeHbIIIee 3HaYCHUE (YHKIIMA HAa TPOMEKYTKE

32 JluneliHas 1 kBagpaTUyHas QyHKIMHU. DIeMEHTapHOE UCCIIEIOBAHUE U
rpaduxu QyHKIMiA

33 JpoOHo-nuHeiHast QyHKIMHU. DIeMEeHTapHOe UCCIIE0BaHUE U rPauK ITUX

byHKIUH




34

Crerneus c 11eJI6IM MTOKa3areieM. bunom Herotona

35 CrenenHas (yHKIMA C HATypaJIbHBIM U LIEJBIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 Konmponvnas paboma Ne2 no meme « ODyHKyuu u cpaguxu,

ApudmMerndecknii KopeHb N-oii cTeneHu. UppanuoHajbHble ypaBHeHHs - 15 yacoB

37 ApudmeTryeckuii KOpeHb HATYPAIBHOMN CTENEHH M €r0 CBOMCTBA

38 Apudmerrndeckuii KOpeHb HATYpaJbHOM CTETICHH M €T0 CBOMCTBA

39 ITpeoOpa3oBaHus UUCIIOBBIX BBIPAKEHUH, COJIEPKAILUX CTEIIEHU U KOPHU

40 [IpeoOpa3oBaHusi YMCIIOBBIX BBIPAXKEHHH, COJICPIKAIINX CTEIICHU U KOPHU

41 [IpeoOpa3oBaHusi YMCIIOBBIX BRIPAXKEHHH, COJICPIKAINX CTEIICHU U KOPHU

42 Hppaunonansabie ypaBHeHUs. OCHOBHBIE METOABI PEIICHUS HPPATUOHATBHBIX
ypaBHEHUU

43 Wppanmonansusie ypaBHeHusi. OCHOBHBIE METO/IbI PELICHUS UPPALMOHATIBHBIX
ypaBHEHUH

44 WppaumonansHbie ypaBaeHus1. OCHOBHBIE METOBI PEIICHUS] HPPALMOHATBHBIX
ypaBHEHUH

45 PaBHOCHIIBHBIE ITEPEXOIbl B PEIICHUH HPPAIIMOHAIBHBIX YPaBHEHHUH

46 PaBHOCHIIBHBIC ITEPEXOIbl B PEIICHIH HPPAIIMOHAIBHBIX YPABHEHUH

47 PaBHOCHJIbHBIE [1EPEXO/Ibl B PEIICHUH HPPALIMOHAJIbHBIX YPaBHEHUM

48 PaBHOCHIIbHBIE [1EPEXO/Ibl B PEIICHUH HPPALMOHAJIbHBIX YPABHEHHUH

49 CoiicTBa u rpaduk KOpHS N-0if CTETNeHN KaK (yHKIMK OOpaTHON CTETICHH C
HaTypaJbHBIM I10Ka3aTeJIeM

50 CoiicTBa u rpaduk KOpHS N-0if CTETNeHN KaK (YHKIIMK OOpaTHON CTETICHH C
HaTypaJbHBIM I10Ka3aTeJIeM

ol KonTtposbHast padoraNe3'" CBoiicTBa H rpa)uK KOPHS N-0ii CTENMEeHH.
HppauuonajbHble ypaBHeHus"

Iloxka3zarenbHas pynkuus. [lokazareabHblie ypaBHeHus - 10 yacos

52 CreneHb ¢ paliioHAJIbHBIM TIOKa3aTeleM U e€ CBOMCTBA

53 CreneHb ¢ palioHaJIbHBIM TIOKa3aTeleM U e€ CBOHWCTBA

54 CTeneHb ¢ palMOHAIBHLIM IT0Ka3aTeleM 1 €€ CBOMCTBA

55 IMokasarenbHas QyHKIWMs, €€ CBONCTBA U rpaduK

o6 Hcnonp3oBanue rpaduka QyHKIMU U1 pELISHUs] YpaBHEHUH

o7 Vcnonp3oBanue rpaduka GyHKIMY 1)1 peLIeHUs] YpaBHEHU N

58 IToka3zaTenbHble ypaBHeHUs. OCHOBHbBIE METO/BI PEIIEHUS TOKA3aTEIbHBIX
ypaBHEHUH

59 IToka3zatenbHble ypaBHeHUs. OCHOBHbIE METO/bI PEIIEHUS MOKa3aTeNbHbIX
ypaBHEHUH

60 IToka3zatenbHble ypaBHEeHUs. OCHOBHBIE METO/BI PEIIEHUS TOKA3aTEIbHBIX
YpaBHEHUI

61 Kontpoabnas pa6ora Ne4'"Ilokasarenbnas pynkuus. [lokasarenbHble
ypaBHeHus'

Jlorapugmuueckas pynkuus. Jlorapupmuyeckue ypapHenus - 18 yacon

62 Jlorapudm umcia. CoiicTBa Jorapupma

63 Jlorapugm umcna. CBoiicTBa jJorapudma

64 Jlorapudm uuca. CBoiicTa Jorapudma

65 JleCATUYHBIE ¥ HATYPAJIbHBIE JIOTapU()MBI

66 JlecATHYHBIE ¥ HATYPAIbHBIE JIOrapUPMBI

67 [IpeoOpa3oBaHue BbIpAXKEHUN, COAESPIKAIINX JIOTapU(MBI

68 [IpeoOpa3oBaHue BBIPAKEHHM, COASPIKALIMX JIOTapU(MBI

69 [Ipeobpa3oBaHKe BEIpAKEHUH, COICPKAIUX JIOTAPHPMBI

70 Jlorapudmuueckas GyHKIus, € CBOWCTBA U rpaduk

71 Jlorapudmuueckas GpyHKIms, e€ cBOMCTBA U rpaduk

72 Hcrnosnp3oBanue rpaduka GYHKIMHU VIS PEIICHUs YPABHCHUI

73 Hcnonp3oBanue rpaduka QYHKIUY JUTs pEUICHHs] yPaBHEHHUI




74 Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METO/bI PELICHUS
Jorapu(pMUIECKUX YpaBHEHHIA

75 Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/IBI PEIICHUS
JOrapuMHUUECKIX YPaBHEHUI

76 Jlorapudmuueckue ypaBueHusi. OCHOBHBIE METOBI PELICHHS
JorapuMHUYECKUX YPaBHECHHUI

I PaBHOCHIIbHBIC TTEPEXO/Ibl B PEIICHUH JIOrapu(MUUCCKUX YPABHEHHIA

78 PaBHOCHJIbHBIC TEPEX0/Ibl B PEIICHUH JJOrapu(MUUCCKUX YPABHEHHIA

79 KonTtpoabHas padoraNeS "Jlorapudmudeckas pyHkuusi.

Jlorapudgmnueckne ypapuenus"

Tpuronomerpuyeckue BbIpazkeHUs U ypaBHeHHH - 22 yaca

80 CuHyc, KOCHHYC, TAHIEHC ¥ KOTAHI'€HC YHMCIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAaHT€HC M KOTAHT€HC YHCIIOBOTO apryMEHTa

82 ApKCHHYC, apDKKOCHHYC ¥ apKTaHT'€HC YHCIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC YHCIIOBOIO apryMEHTa

84 TpuronomeTpuyueckast OKpy>KHOCTb, OIPE/ICTIEHIE TPUTOHOMETPUIECKUX
(YHKIMHA YHCIOBOTO apryMeHTa

85 TpuronomeTpuyueckast OKpy>KHOCTb, OIPE/ICTICHIE TPUTOHOMETPUIECKUX
(YHKIMH YHACIOBOTO apryMeHTa

86 OCHOBHBIE TPHIOHOMETPHYECKUE (POPMYIIBI

87 OCHOBHBIE TPUTOHOMETPUYECKUE (YOPMYIIBI

88 OCHOBHBIE TPUTOHOMETPUYECKUE (DOPMYIIBI

89 OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYIIBI

90 [Ipeobpa3oBaHKe TPUTOHOMETPHIECKHX BHIPAKEHHUI

91 [TpeoOpa3zoBaHue TPUTOHOMETPUIECKUX BBIPAKECHUI

92 [TpeoOpa3oBaHe TPUTOHOMETPUIECKUX BBIPAKEHUI

93 [TpeoOpa3zoBaHue TPUTOHOMETPUIECKUX BBIPAKEHUH

94 PenieHne TPUrOHOMETPHYECKUX YPaBHEHUI

95 PemreHne TpUroHOMETPUYECKUX YPABHEHHUU

96 PemeHre TpUrOHOMETPUYECKUX YPaBHEHUHI

97 PeleHre TpUrOHOMETPUYECKUX YPaBHEHUI

98 PemeHre TpUrOHOMETPUYECKUX YPaBHEHUI

99 PemeHre TpUrOHOMETPUYECKUX YPaBHEHUI

100 Pemnienyie TpUroHOMETPUYECKUX YpaBHEHUIN

101 Kontpoabsnas pa6oraNe6 "Tpuronomerpuieckue BbIpakKeHUs H

TPUTOHOMETPUYeCKHe YpaBHeHus "

ITocaenoBaresbHOCTH U nporpeccun - 10 yacos

102 ITocnenoBaTeabHOCTH, CIOCOOBI 3aaHKs IOCIEI0BaTENILHOCTEH. MeTox
MaTEeMaTHYeCKON MHAYKIIUU

103 MOHOTOHHBIE U OTPaHUYEHHBIE MTOCIE0BATENBHOCTH. McTOpHs aHamm3a
0OECKOHEUHO MaJIbIX

104 Apudmernueckas nporpeccus

105 ['eomerprueckas mporpeccus

106 beckoHeuHo yObIBarolasi reoMeTpuYecKas Iporpeccus

107 Cymma 6eCKOHEYHO YOBIBAIOIICH FeOMETPHUECKON MPOTPECCHH

108 JIMHEWHBIN ¥ SKCIIOHSHITMABHBIA pocT. Hucio e. @opmyiia CII0KHBIX
MIPOLICHTOB

109 JIMHEHBIN U SKCIIOHEHIMAIBHBIA poCT. Hucio e. @opmyJia CI0KHBIX
MIPOLIEHTOB

110 Hcnonp30BaHne Nporpeccuy Ajs pelIeHHs peaibHbIX 3a/1a4 MPUKIIATHOIO
Xapakrepa

111 KonTpoabHas padoraNe7 "IlocienoBaresibHOCTH U nporpeccun’

HenpepobiBubie pynxuuu. [IpousBoanas - 20 yacon




112

HenpepsiBHBIC (DYHKITMU M X CBOWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI rpadukoB HyHKIMH
114 CaoiicTBa QyHKIMI HEPEPHIBHBIX HA OTPE3KE
115 CBoiicTBa GyHKIIMIA HETIPEPHIBHBIX HA OTPE3KE
116 MeTo1 HHTEPBAJIOB JIJIsl PELIEHHs] HEPABEHCTB
117 MeTo 1 MTHTEpPBAJIOB JIsl PEIICHNs HEPABEHCTB
118 MeTo 1 MTHTEPBAJIOB JUIsl PEIICHHs HEPABEHCTB
119 [IprMeHEeHUEe CBOWCTB HENPEPHIBHBIX (ODYHKIUI Ul pelICHUs 3a/1a4
120 [IprMeHEeHUEe CBOWCTB HENPEPHIBHBIX (DYHKIMIA JUIs pEIICHUS 3a/1a4
121 IlepBast 1 BTOpast MPOM3BOIHbIE (DYHKIIMH
122 OrpejiesieHre, TeOMETPHYECKHMI CMBICIT TIPOU3BOTHON
123 Onpenenenue, GU3NYECKHI CMBICI IPOM3BOAHOM
124 VpaBHeHHE KacaTeabHOM K rpaguKy GyHKIMU
125 VpaBHeHHE KacaTelIbHOM K rpadMKy QyHKIIMH
126 [Tpou3BOIHbIE DIIEMEHTAPHBIX (DYHKIUIH
127 [IpoM3BOIHbIE YIEMEHTAPHBIX (YHKIIHH
128 [Tpou3BoiHAsE CYMMBI, IPOU3BEIEHH s, YACTHOTO M KOMIIO3UIIMHU (HYHKLIMIMA
129 [Tpou3BoHAsE CYMMBI, IPOU3BEAEHHS, YACTHOTO M KOMIIO3UIIMHU (HYHKLIUIH
130 ITpou3BoIHAsE CYMMBI, IPOU3BEIEHHS, YACTHOTO ¥ KOMITO3UIIMHU (HYHKIUI
13l KonTpoabHas padoraNe8 "IlpousBognasn'
IloBTOpeHue, 0606LIEHHE, CHCTEMATH3AMUS 3HAHMIL - 5 yacoB
132 [ToBTOpeHme, 00001IeHNE, cUCTeMaTH3aIus 3HaHui: ""Y paBHeHUs "
133 IToBTOpenue, 0000IEHNE, CUCTEMATH3aIMs 3HaHui: "DyHkuun"
134 IIpoMesKyTOUHASI ATTECTAIMS
135 IIpomeskyTOUHAsI ATTECTAIUS
136 IToBTOpeHHE, 000OIIEHHNE, CUCTEMATH3AIINS 3HAHMUI




IHoypounoe niaanupoBanue AJI'EBPA u Hauajia MaTeMaTHuecKoro anaiausa, 11 kiace

No Jama Tema ypoka
n/n | Ilhan ‘ Dakm
HccaenoBanue pyHKIMii ¢ MOMOIIbIO MPOU3BOIHOI - 22 yaca
1 [TpumeHeHne MPOU3BOTHON K HCCIIEAOBAaHMIO (DYHKIIWH HA MOHOTOHHOCTD U
9KCTPEMYMBI
2 [IpumeneHne MPOU3BOTHON K MCCIIEOBAHUIO (DYHKITI HA MOHOTOHHOCTB M
9KCTPEMYMBI
3 [TpumeHeHne MPOU3BOTHOM K HCCIIEAOBaHHIO (D)YHKIIMI HA MOHOTOHHOCTD U
9KCTPEMYMBI
4 [IpumeneHne MPOU3BOTHON K MCCIIEOBAHUIO (DYHKITI HA MOHOTOHHOCTD U
9KCTPEMYMBI
5 [TpuMeHeHue MPOU3BOTHOM K UCCIIEAOBaHHIO (DYHKIIMI HA MOHOTOHHOCTD U
9KCTPEMYMBI
6 ITpumeHeHue MpOU3BOIHOMN K UCCIIEAOBAHMIO (DYHKLINI HA MOHOTOHHOCTD U
KCTPEMYMBI
7 Haxosxaenue HanOobIero 1 HAaMMEHBIIETO 3HAYCHUsI HENPEPhIBHON QYHKIIMN Ha
OTpE3Ke
8 Haxosxaenue HanOoJbIIero 1 HaMMEHbILET0 3HaYCHUS] HENPEPbIBHON QyHKIMK Ha
OTpe3Ke
9 Haxosxaenue HauOobIIero 1 HaMMEHbBIETO 3HAYCHUS HENPEPhIBHON QyHKIMK Ha
OTpE3Ke
10 Haxosxnenue HanOoJbIIEro 1 HAaMMEHbBILIETO 3HAYEHHUsI HENPEPhIBHON yHKIIMU Ha
OTpe3Ke
11 HaxosxaeHnue HauOobIIero 1 HaMMEHbBIETO 3HAYCHUS HENPEPBIBHON QyHKIMK Ha
OTpE3Ke
12 Haxosxaenue HanOoJbIero 1 HaMMEHbIIET0 3HAYeHUS] HENPEPbIBHON QyHKIMK Ha
OTpe3Ke
13 IIpumeHeHue Ipon3BOIHOM IS HAXO0XKACHHSI HAMITYYILIErO PEIICHUS B IPUKIIAAHBIX
3aJadax
14 [IprmeHeHne MPOU3BOIHON JUTS HAXOKACHUS HAWTYUIIEro peIeHHs B IPUKIIaJHbIX
3aj1a4ax
15 [TpumeHeHne MPON3BOIHOM IS OTIPEAeICHUsI CKOPOCTH U YCKOPEHHS Tporiecca,
3a1aHHOTO (POPMYIIOH MITH TpadrKOM
16 [TpuMeHeHne MpON3BOIHOM IS OTIpEAeIICHNUsI CKOPOCTH U YCKOPEHHS TIporiecca,
3a1aHHOTO (POPMYIIOH MiTH TpadrKOoM
17 Kommosuims GpyHKImi
18 Kommosurus ¢pyHKnni
19 Kommosunus ¢pyHKnni
20 I'eomeTpryeckre 00pa3sl ypaBHEHHI Ha KOOPAWHATHON TNIOCKOCTH
21 ['eomeTpryeckrie 00pa3sl YpaBHEHHUI HA KOOPAWHATHON IIIOCKOCTH
22 Kontpoannas padora Nel"HUccaenoBanue GyHKUHMIi ¢ NOMOLIbIO TPOM3BOAHOM"
IlepBooOpa3Hasi u uHTerpaJ - 12 yacon
23 ITepBo0Opa3Hast, OCHOBHOE CBONWCTBO IMEPBOOOPA3HBIX
24 [TepBooOpazHbie sneMeHTapHbIX GyHKIMH. [IpaBuna HaxoxaeHUs
IepBOOOPA3HBIX
25 [TepBooOpazHbie snemMeHTapHbIX GyHKIUH. [IpaBuia HaXOXKACHUS
IepBOOOPA3HBIX
26 Murerpain. ['eoMeTprYecKuii CMBICI HHTErpaIa
27 Brruucnenue onpenenéHHoro uurerpaia no gopmyne Heiotona-Jleiibnuma
28 Brruucnienue onpenenéHHoro uurerpaia no gopmyne Hetotona-Jleiibnumna
29 [TpumeHeHne nHTerpaia A HaX0XKACHUs IIonaied IIOCKUX QUryp

30 [TprMeHeHre uHTerpaia i Hax0XkAeHHus 00bEMOB reOMETPHUECKHX Tell




31

[Tpumepsl pemieHnit quddepeHaIbHbIX YpaBHEHUN

32 [Tpumeps! penreHnii AudGepeHInaTbHBIX YPAaBHCHHHA

33 MaremaTtiueckoe MOJICIIMPOBAHNE PEATBHBIX ITPOIIECCOB C TOMOIIBIO
TG epeHIMaIbHbIX YPaBHEHUN

34 KonTposabHas padora Ne2 "IlepBooOpa3nasi u marerpa’

I'paduxu Tpuronomerpudeckux GyHkuuii. Tpuronomerpuyeckue HepaBeHCTBA - 14 yacoB

35 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduku

36 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduku

37 Tpuronomerpuueckue GpyHKIMH, MX CBOMCTBA U rpaduKu

38 Tpuronomerpuueckue GyHKINH, MX CBOICTBA U Tpaduku

39 Tpuronomerpuueckue GyHKINH, MX CBOICTBA U Tpaduku

40 OT160op KOpHE TPUTOHOMETPHUYECKUX YPABHEHHH C TOMOII[BIO
TPUTOHOMETPHUYECKOH OKPYKHOCTH

41 OT16op KOpHE TPUTOHOMETPHUYECKUX YPABHEHHH C TOMOIIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH

42 OT160p KOpHEH TPUTOHOMETPHUYECKUX YPABHEHHH C TOMOII[BIO
TPUTOHOMETPUYECKOH OKPYKHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH

44 PemeHne TpUroHOMETPHUYECKUX HEPABEHCTB

45 Pemienne TpUroHOMETpHUECKUX HEPABEHCTB

46 Penienuie TpUroHOMETPUUECKUX HEPABEHCTB

47 PelieHne TPUrOHOMETPUYECKUX HEPABEHCTB

48 Kontpoabnas padoraNe3 "I'paduxu TpuronoMerpuyecKux GpyHkumii.
Tpuronomerpuyeckne HepapeHcTsa'"

HppannonaibHble, NOKa3aTeJbHbIE H JJOTapu(MUYecKUe HepaBeHCTBa - 24 yaca

49 OCHOBHBIEC METO/IbI PEIICHUS TIOKA3aTEIbHBIX HEPABCHCTB

50 OCHOBHBIE METO/IbI pellIeHHs] TOKA3aTeJIbHBIX HEPABEHCTB

ol OCHOBHBIEC METO/IbI PEIIEHUS TIOKA3aTEIIbHBIX HEPABCHCTB

92 OCHOBHBIEC METO/IbI PEIICHUS TIOKA3aTEIIbHBIX HEPABCHCTB

93 OCHOBHBIEC METO/IbI pelIeHUs JIoTapu(HMUIECKUX HEPABEHCTB

o4 OCHOBHBIE METO/IbI pelIeHus JIorapu(PMUUIECKUX HEPABEHCTB

95 OCHOBHBIE METO/IbI pelIeHus JIorapu(MUUIECKUX HEPABEHCTB

o6 OCHOBHBIC METOJIbI pelIeHUs JIoTapu(HMUIECKUX HEPABEHCTB

o7 OCHOBHBIEC METO/IbI pENICHUS] HPPAITMOHAIBHBIX HEPABEHCTB

58 OCHOBHBIE METO/Ibl pellIeH!Us] UPPALMOHAIBHBIX HEPABEHCTB

99 OCHOBHBIE METO/Ibl pelIEHHUs] HPPALMOHATBHBIX HEPABEHCTB

60 OCHOBHBIEC METO/IbI PEIICHUS] HPPAITMOHATEHBIX HEPABEHCTB

61 ["padrrueckue METOIbI PEIICHUS UPPAIMOHATBHBIX YpaBHEHHN

62 ["paduueckue MeTOIbl PEeLICHUs] UPPALMOHATIBHBIX YpaBHEHUN

63 ['padrueckue METOIbl PEeLIeHUs TOKa3aTeIbHbIX YPaBHEHUN

64 ['padrueckue MeTOIbl PELICHUs IOKAa3aTeIbHbIX HEPABECHCTB

65 ['padrrueckue METOIbI PEeIICHHUS JIOTapHPMHUISCKIX YPAaBHEHUH

66 ["padrrueckue METO b PENICHHUS JIOTapH(PMHUIECKIX HEPABCHCTB

67 ['padrueckue METOIbl PEeLIeHHUs JOrapuPMHUUECKIX HEPABECHCTB

68 ['padrueckue METOIBI PEIICHUS TIOKA3aTEIbHBIX U JIOTapUPMUIECKUX
YPaBHEHUHU

69 ['padrueckue METOIBI PEIICHNUS TIOKA3aTENbHBIX U JIOTapUPMUIECKUX
YpaBHEHUU

70 ['paduueckue METObI PELICHUS IOKA3aTENbHbBIX U JIOrapu(pMUUECKUX
HEpaBEHCTB

71 ['paduueckue METObI PELICHUS TOKA3aTENbHbBIX U JIOrapu(PMUUECKUX

HEPaBEHCTB




72 KonTpoabsnas padoraNed4 "MppanuoHajbHble, IOKa3aTeJIbHbIE U

Jorapupmmnyeckue HepaBeHcTa'
KommuiekcHsble yncaa - 10 yacos

73 KomnnekcHsble uncna. Anredpandeckas 1 TPUrOHOMETpHUECcKask pOpMbI
3aMyucy KOMIUIEKCHOIO YKCJIa

74 KommnnekcHsble uncia. Anredpandeckas 1 TPUrOHOMeTprueckast popMbl
3aMyucy KOMIUIEKCHOIO YKCJIa

75 Apudmernueckue onepanui ¢ KOMIJICKCHBIMU YUCIAMH

76 Apudmernueckue onepanym ¢ KOMILICKCHbIMHU YHCIaMU

I N300paskeHre KOMIUIEKCHBIX YHCe Ha KOOPAUHATHOH MJIOCKOCTH

78 M306paskeHre KOMIUIEKCHBIX YHCEI HA KOOPIMHATHOM IIIOCKOCTH

79 ®opmyna Myaspa. KopHu N-0¥ cT€neHU U3 KOMIUIEKCHOI'O YHCIIa

80 dopmyna Myaspa. Kopau N-oii cTeneHy U3 KOMIIJIEKCHOTO YUCIIa

81 [TprMeHeHne KOMIIJIEKCHBIX YUCeI IS pelIeHns: GPU3NUECKUX U
reOMEeTPUYECKUX 3a/1a4

82 KonrposibHast pagoraNeS "KoMiiekcHbie yncia'

HartypaasbHble u neJibie yuciaa - 10 yacos

83 HatypaJibHbIe 1 LiejIbIe Ynciia

84 HarypasbHble U 11eble Ynucia

85 [TprMeHeHre TPU3HAKOB JIEIMMOCTH 1I€JIbIX YHCET

86 [IprMeHeHHe IPU3HAKOB JICTMMOCTH I€JIBIX YHUCE

87 IIpumenenue npusHakoB aeauMoctu nenbix yrcen: HOJl u HOK

88 IIpumenenue npusHakoB aeauMoctu nenbix yrcen: HOJl u HOK

89 [TprMeHeHHe NPU3HAKOB JICIMMOCTH IIEIIbIX YUCEI: OCTATKU 10 MOJYJI0

90 [TprMeHeHre TPU3HAKOB JE€IMMOCTH LIEJIbIX YHCEII: OCTATKU 10 MOAYJIIO

91 [TpyumeHeHre TPU3HAKOB IEIMMOCTH 1IeJIbIX YHCEeN: alropuT™ EBknnna amns
pelIeH s 3a/1a4 B IIeJIbIX YHCIIaxX

92 KonTtpoJsbnas pa6oraNe6 "Teopus nesabix uncen"

CucremMbl paluOHAJTbHbBIX,

HPPATHOHATBHBIX MOKA3aTeIbHBIX H JIOTAPU(PMUUECKUX YPABHEHH —
12 yacoB

93 CucreMa U COBOKYITHOCTh YPaBHEHUH. PABHOCHIILHBIE CUCTEMBI U CUCTEMBI-
CIIE/ICTBHSI

94 Cucrema U COBOKYITHOCTh YPAaBHEHHUN. PABHOCHIIBHBIE CUCTEMbI i CHCTEMBI-
CJIEJICTBUS

95 OCHOBHBIE METO/IbI PENICHHUSI CUCTEM U COBOKYITHOCTEH PAIlMOHAJILHBIX YPaBHEHUI

96 OCHOBHBIE METOJIBI PELIEHHS CHCTEM U COBOKYITHOCTEN UPPAIIMOHATILHBIX YPABHEHUI

97 OCHOBHBIE METOJIBI PELIEHHUS] CHCTEM M COBOKYITHOCTEN MOKA3aTENbHBIX ypAaBHEHMUI

98 OCHOBHBIE METO/IbI PENIEHHUSI CUCTEM U COBOKYITHOCTEN MMOKA3aTENbHBIX YPaBHEHHH

99 OCHOBHBIE METO/IbI PELIEHHUSI CUCTEM U COBOKYITHOCTEN JIOrapu(pMUIECKHUX
ypaBHEHUI

100 OCHOBHbIE METO/IbI PEIICHHUSI CHCTEM U COBOKYITHOCTEH JIOTapu(pMHUIECKUX
ypaBHEHUM

101 [IprMeHEHHE CHCTEM K PENIEHHIO MATEMAaTHIECKUX 3a1a4 U 3a/1a4 U3 Pa3INYHbIX
o0acTeil HAyKU U PEATbHOM KU3HU, MHTEPIPETALMS IOJYYEHHBIX PE3YJIHTATOB

102 [IpuMeHeHne CUCTEM K PEIIICHUI0 MATEMATHYECKHX 3a]1a4 ¥ 3a]1a4 U3 Pa3InvHbIX
00J1acTell HAYKH M PEATbHOM JKU3HH, HHTEPIPETALMS TOJTYYEHHBIX PE3YIILTATOB

103 [IprMeHEHNE HEPABEHCTB K PEIICHUIO MATEMAaTHYECKUX 33189 U 33/1a4 U3 Pa3INUHbIX
00J1acTell HAYKH M PEATbHOM JKU3HH, HHTEPIPETALMS IOTYYEHHBIX PE3YIILTATOB

104 KountpoabHas padotaNe7 "CucTeMbl pallMOHATBLHBIX, HPPAIHOHATILHBIX
MOKA3aTeJbHBIX M JIOTAPH(PMUYECKUX YPABHeHHUIT"

3apaum ¢ napamerpamu - 16 yacon

105 PanmoHajibHble YpaBHEHHUs C TapaMeTpaMHu

106 PanyoHaIbHBIE HEPABEHCTBA C TApaMETPaMU

107 PanroHa bHbIE CHCTEMBI C TApaMeTpaMu

108 HpparmoHaibHbIe YpaBHEHHUs, HEPABEHCTBA C MMapaMeTpaMu




109

HppaimoHaibHble CUCTEMBI C TapaMeTpaMu

110 [TokasarebHbIE YPaBHEHNS, HEPABEHCTBA C IAPAMETPAMH

111 ITokazarenbHbIE CUCTEMBI C TApaMeTpaMu

112 JlorapuMuuecKue ypaBHEHHUS, HEPABEHCTBA C IIAPAMETPAMM

113 Jlorapudmudeckue CUCTEMBI ¢ TapaMeTpamMu

114 TpUroHOMETPUUECKHE YPABHEHHUS C TIAPAMETPAMHU

115 TpUroHOMETpUYECKHE HEPABEHCTBA C TapaMeTpaMu

116 TpUroHOMETPUUECKUE CUCTEMBI C MapaMeTpaMu

117 [TocTpoeHue 1 UCCIIEN0BAHIE MATEMATHIECKMX MOJIEIEN pealbHbIX CUTyalLuit
C MIOMOUIBIO YPABHEHUH C TapaMeTpamMu

118 [TocTpoenue u ucciaea0BaHNE MATEMATHYECKUX MOJIETIEH pealbHbIX CUTYaLU
C MIOMOUIBIO CHCTEM YPaBHEHHI C TTapaMeTpaMu

119 [TocTpoenue u ncciaea0BaHNE MATEMATHYECKUX MOJIETIEH pealbHbIX CUTYaLU
C TIOMOUIBIO CHCTEM YPaBHEHHI C TTapaMeTpaMu

120 KonrtpoabHas paoraNe8 "3anaun ¢ napamerpamu"

IloBTOpEHUe, 0000MIeHNEe, cCHCTEMATU3 AU 3HAHUM - 16 YacoB

121 IToBTOpeHme, 00001IeHNE, CUCTEMaTH3aNKs 3HaHui: "YpaBHEeHUS "

122 IToBTOpeHME, 00001IEHNE, CUCTEMaTH3alks 3HaHui: "YpaBHeHUS"

123 [ToBTOpeHme, 006001EeHNe, cucTeMaTH3alus 3HaHui: "YpaBHeHus1. CUCTEMBI
ypaBHeHUI"

124 [TosTOpeHue, 0000IIEH e, cucTeMaTu3anus 3Hannii: "Hepasencraa"

125 [ToBTOpeHue, 0600meHne, cuctemMaTn3aius 3Hanui: "HepaBeHncTra"

126 IToBTOpeHKEe, 00001IeHNE, ccTeMaTH3anusl 3Hanui: "HepaBeHncraa"

127 IToBTOpeHME, 0000MIEHNE, cCcTeMaTH3anus 3HaHui: "[Ipon3BogHas u e
npuMeHeHue"

128 [ToBTOpenue, 06061IeHue, cucTemaTn3amus 3Hanuit: "[IpousBoaHas u eé
npuMeHeHue"

129 [ToBTOpenue, 06061IeHue, cucTemaTn3aius 3Hanuit: "[IpousBoanas u eé
npuMeHeHue"

130 [ToBTOpeHue, 06001IeHNE, cucTeMaTH3aIus 3HaHui: "VIHTerpan u ero
npuMeHeHue"

131 [ToBTOpenue, 0600IIeHNE, cCUCTeMaTH3alusl 3HaHui: "OyHKIun"

132 [ToBTOpeHue, 06061eHne, cucteMaTn3anus 3Hanui: "OyHkimn"

133 IToBTOpeHue, 0000IIEHHE, CHCTEMATH3AIUs 3HaHui: "OyHKuun"

134 TTpoMe:KyTOUHASI ATTECTAIMS

135 ITpoMeKyTOUHASE ATTECTAIMS

136 [ToBTOpenue, 000OIEHNE, CHCTEMATH3AINS 3HAHUM




YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



