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IHHOACHUTEJIBHAA 3AIIUCKA

VY4eOHslii Kypc «Anredbpa U Hayajla MAaTEMaTUYECKOTO aHaM3ay SBISETCS OJHUM W3
HamOoJee 3HAYMMBIX B MPOTrpaMMe CpeaHero oOmiero oOpa3oBaHMS, MOCKOJBKY, C OJHOU
CTOPOHBI, OH O0OecreYrBaeT MHCTPYMEHTAJIbHYIO 0a3y [Js U3Yy4eHHs BCEX E€CTECTBEHHO-
HAyYHBIX KYpCOB, a C APYrol CTOPOHBI, OPMUPYET JIOTHUECKOE U aOCTPAKTHOE MBIILICHHUE
oOyJaroluxcsi Ha ypoBHE, HEOOXOAMMOM MJisi OCBOCHHUS MH(OPMATHUKH, OOLIECTBO3ZHAHMS,
UCTOPHUH, CJIOBECHOCTH M JAPYIMX JUCHMIUIMH. B pamkax paHHOro ydeOHOro Kypca
oOyuaroluecsi OBJIAJEBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKd, KOTOpas
(hopMyIupyeT CBOM JOCTHIKEHUS B MAaTEeMaTHIECKOU (popme.

VY4eOHblIif Kypc anredpbl U Hayall MAaTeMaTHYECKOTIO aHajIl3a 3aK/IabIBaeT OCHOBY IS
YCIICIIHOTO OBJAJCHHUS 3aKOHAMU (U3UKH, XUMHH, OHMOJOTWH, MOHHMMAaHUS OCHOBHBIX
TEHJCHIMM Pa3BUTHS SKOHOMHMKH U OOIIECTBEHHOH XU3HU, MO3BOJISIET OPHEHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJIB30BaTh MX IS
nanpHenIero oOpa3oBaHHs M B TOBCEJIHEBHOM KH3HU. B TO ke Bpemsi OBiIaJeHUE
aOCTPaKTHBIMA M JIOTUYECKA CTPOTHMMH KOHCTPYKIHMSAMH aireOpbl W MaTeMaTHYeCKOTO
aHalM3a pa3BUBAaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTbD,
JIOKa3bIBaTh YTBEPKACHUS C TIOMOIIBIO MHAYKIIUH U PacCyXKIaTh IeAYKTUBHO, UCTIOIH30BATh
000011IeHIe U KOHKPETH3aIuIo, abCcTparupoBaHue M aHaJoruio, GOPMUPYET KPEaTUBHOE U
KPUTHYECKOE MBIIIJICHHE.

B xone uzyuenus yueOHOro Kypca «Anredpa M Hayaia MaTeMaTHUYECKOTO aHAU3a»
oOyyJaromuecsi MOJIyJyalOT HOBBIA OIBIT PEHICHUS NMPHUKIATHBIX 3a1ad, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIENEH peardbHBIX CUTYalluid, HHTEPIPETALUH TOTYYCHHBIX
peIeHHiA, 3HAKOMATCSL C MPUMEPaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJIE, HAYKe
Y UCKYCCTBE, C BBIJAIOLTUMUCST MATEMAaTHIECKUMU OTKPBITUSIMHA U UX aBTOPaMHU.

VY4eOHbIil Kypc 00J1ajaeT 3HAYUTEIbHBIM BOCIMTATENIbHBIM IMOTEHIIMAIOM, KOTOPBII
peanu3yercsi Kak yepe3 yd4eOHbI Marepuan, CoCOOCTBYIOUIMHA (OPMUPOBAHUIO HAYYHOTO
MHpPOBO33PEHHs, TaK M dYepe3 cHeuuduky y4dyeOHOH JesATeNbHOCTH, Tpedyromei
MPOJOIDKUTEPHON  KOHIEHTpPAllUd BHHMMAaHHUS, CaMOCTOSTENIBHOCTH, aKKYpaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJYYECHHBIN pe3ylbTaT.

B ocHoBe MeToauku 0OyueHHs anredpe W HayajlaM MaTeMaTHYECKOro aHajlu3a JIC)KUT
JeSITeTbHOCTHBIN MPUHIUT 00yJEHUSI.

B crpykrype yuebHOro kypca «AisreOpa M Hauyala MaTeMaTHYeCKOIO aHaIMU3a»
BBIJICJICHBI CIIEAYIOIINE COJIEPKATEIHbHO-METOANYeCKHe JTHUHUH: «Yuclla W BBIYHCICHUS»,
«DyHKIIMU U TpaduKm», «YpaBHEHHS U HepaBeHCTBa», «Hawama wmaTemaTuueckoro
aHanmm3ay, «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE CONEpKATEIHbHO-METOAMUECKUE JTMHUN
M3YYaIOTCs Ha MPOTSHKEHUH JIBYX JIeT 0OyueHHsI Ha YpOBHE CpEJHEro oOIIero oopa3oBaHus,
€CTeCTBEHHO [IOTIOJIHSS JPYr JApyra W TIOCTEIIEHHO HACHIIAsCh HOBBIMH TEMaMH |
pa3nenamu. JlaHHBIA y4eOHBIM Kypc SIBISETCS WHTETPATUBHBIM, MOCKOJIBKY OOBEIHHSET B
cebe comepkaHME HECKOJIBKMX MAaTeMaTHYeCKMX JUCIHIUINH, TaKhX Kak anre0pa,
TPUTOHOMETpPHUS, MAaTEeMAaTUUYECKUN aHaIu3, TEOpHsl MHOXECTB, MaTeMaTH4ecKas JIOTMKA U
npyrue. Ilo Mepe Toro kak oOydalomuecss OBIaJEeBalOT BcE 0Ooyiee MIUPOKUM
MaTeMaTHYeCKUM amlmnapaToM, Y HUX MOCIEA0BaTeIbHO (GOPMUPYETCS U COBEPILICHCTBYETCS
YMEHHE CTPOWTHh MaTeMaTHYECKYI0 MOJIENb pEealbHOW CHUTYyalliH, TNPHUMEHSATh 3HaHUS,
MOJy4YeHHbIE TpPU U3yYEeHHMH Y4eOHOro Kypca, s peleHHs CaMOCTOSTEIbHO
chopMyTUpPOBAaHHON MaTEeMAaTHYECKOM 3a7a4M, a 3aTeéM HHTEPIIPETUPOBATH CBOM OTBET.

ConepxaTtenbHo-MeToandeckas JuHUA «Yucna M BBIYMCICHHS»  3aBepIlaeT
(dbopMHpOBaHNE HABBIKOB MCIIOJIb30BAaHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBIJIO HAYaToO Ha



YpPOBHE OCHOBHOT0 00111eT0 00pazoBanus. Ha ypoBHe cpeaHero obmiero oopazoBanus 0ocodoe
BHUMaHHE yAeseTcs (OPMHUPOBAHUIO HABBIKOB PALIMOHATIBHBIX BBIYMCICHUHN, BKIIOYAIOIINX
B ce0s HCIONb30BaHHE pa3iIMYHbIX (OpM 3amucu 4YHcia, YMEHHUE JeaTh NPUKUIKY,
BBINOJIHATh TPUOIMKEHHBIC BBIYMCICHUS, OIICHWBATh UYUCIIOBBIC BBIPAXKEHHS, paboTaTh ¢
MaTEeMaTHYeCKUMHU KOHCTAHTaMHU. 3HAKOMble OOy4YaloIIMMCS MHOXKECTBA HATYpPaJbHBIX,
LIENIbIX, PALMOHAIIBHBIX U JEHCTBUTENBHBIX YUCEI JOMOIHIOTCS MHOKECTBOM KOMIUIEKCHBIX
yrcell. B ka/10M U3 3TUX MHOKECTB paCCMAaTPUBAIOTCS CBOWCTBEHHBIE MY CIlelU(pUUYecKue
334l U OIEpaluu: JEJIEHUE HAIello, ONEPUPOBAHME OCTATKAaMM HAa MHOXECTBE LIEJIBIX
4ucesl, 0COOble CBOMCTBA pallMOHANBHBIX M HUpPpAIMOHAIBHBIX 4HCeN, apudmMernyeckue
olepalyu, a TaKXKe U3BJICUEHHE KOPHS HATypajJbHOW CTENEHH Ha MHOYKECTBE KOMIUIEKCHBIX
yucen. brnaromaps mnocnegoBaTelbHOMY pACHIMPEHUIO Kpyra HCIHOJIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXHOCTSIMHU WX HPUMEHEHHS Ul PELIECHUS pa3IMuHbIX 3a/1a4
(dbopMupyeTcst peACTaBlIeHne O €AMHCTBE MAaTEMATUKHU KaK HayKd U €€ PO B MOCTPOCHHUH
MOJIETICH peaTbHOTO MUPA, IIIUPOKO HUCIIOJIB3YIOTCS 0000IIEeHUE M KOHKPETU3AIIU L.

Jlunust «YpaBHEHHs U HEPABEHCTBa» Peaqu3yeTcsl Ha MPOTSHKEHUU BCETo O0y4YeHUs Ha
YpOBHE CpelHero oouero o0pa3oBaHHUs, IOCKOJIbKY B KaxaoM paszaene [Iporpammbl
MPEeIyCMOTPEHO pElIeHHEe COOTBETCTBYIOIIMX 3anad. B pesynbpTare oOyuaroniuecs
OBJIAJICBAIOT  PA3JIMYHBIMU  METOJAMH  pEIICHMs] palMOHAIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JIOTApUPMUYECKUX M TPUTOHOMETPUYECKUX YypaBHEHUH, HEPABEHCTB U
CUCTEM, a TakkKe 3a]ay, coJepkauux napaMmerpbl. I[lodydeHHBbIE YMEHHUS IIMPOKO
WCIONIL3YIOTCS TPU HMCCIEAOBAaHUM (YHKIUN C TOMOINBIO MPOU3BOJHOM, MPH pPELICHUU
NPUKIAJHBIX 337a4 M 3a7ad Ha HAXO0XJAECHHWE HauOOJbIIMX M HAUMEHbIIUX 3HAYEHUUN
¢byakun. JlanHas coaepskaTenbHas TMHUS BKIIIOYAeT B ceOs Takxke (HopMHpOBAaHUE YMEHHIA
BBITIOJIHATE PacuéThl 10 (hopMynaM, mpeoOpa3oBaHUsl PAMOHAIBHBIX, HPPAIHOHAIBHBIX U
TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TakkKe BBIPAXKEHUH, COAEpKALUIMX CTENEeHU MU
norapudmsl. biarogapst n3ydeHuo aiaredpanyeckoro Marepuaia MpOMCXOJIUT JajbHeliee
pa3BUTHE AJITOPUTMHUUYECKOTO M aOCTPAaKTHOTO MBIIUIEHUS OO0ydJaromuxcs, (GopMHPYIOTCS
HaBbIKU JIETYKTUBHBIX PAacCyXJEeHHUH, paboThl ¢ CUMBOJIBHBIMU (DOpMaMH, MpEeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJE PABEHCTB M HepaBeHCTB. AureOpa mpearaer
3¢ (eKTUBHBIE UHCTPYMEHTHI JUIsl PEIICHUs MPAKTHYECKUX M €CTECTBEHHO-HAayuYHBIX 3ajad,
HarJIsiJHO JEMOHCTPHUPYET CBOM BO3MOYKHOCTH KAaK SI3bIKa HAYKH.

CopepxarenbHo-MeToAUYEeCKas TUHUS «DYHKIIMHU U TpapUKN» TECHO MEPEIIeTaeTcs ¢
IPYTUMH  JIMHHUSMH  Y4e0HOro Kypca, TIIOCKOJBKY B KakOM-TO CMBbICIe  3aJaér
MOCJIEZIOBATEbHOCTh M3YyYEHUsT MaTepuaina. V3ydeHue CTeneHHOW, IoKa3aTelbHOM,
JorapuMUUECKO U TPUTOHOMETPUUYECKUX (YHKLUMH, HUX CBOWCTB M TIpadHKoB,
WCIOJIb30BaHNEe (DYHKIUHN Ui pelIeHus 3a/1a4d U3 JPYTUX y4yeOHbIX MPEIMETOB U peallbHON
KU3HU TECHO CBSI3aHO KaK C MaTeMaTUYECKUM aHAJIM30M, TaK M C PELIEHUEM ypaBHEHUH U
HepaBeHCTB. [Ipu 3ToM OosblIoe BHUMaHUE yaensercss (pOpMHUpPOBAHUIO YMEHHS BBIPAXKaTh
¢dopMynaMy 3aBUCHMOCTH MEXIY Ppa3IMYHBIMU BEIMUYMHAMM, HMCCIEIOBATH IOJyYeHHBIE
GbyHKIMHM, CTPOUTh MX rpagukud. Marepuan 3ToH coaep:KaTeabHOM JMHHM HalelleH Ha
pa3BUTHE YMEHHUH M HABBIKOB, MO3BOJISIONINX BBHIPAXKATh 3aBUCUMOCTH MEX]y BEIMYMHAMH B
pasnmuuHOl  (dopMme: aHaTUTHUYECKOHM, Tpaduueckoir u cioBecHOW. FEro wusyuenue
CMOCOOCTBYET PA3BUTHIO AITOPUTMUYECKOTO MBIIUICHHS, CHOCOOHOCTH K 000OILIeHHI0 U
KOHKpEeTH3alluH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHast auHus  «Havyama  MaremMaTWyeckoro aHaiaM3a»  IMO3BOJISIET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTUYEeCKUX, TaK U MPUKIAIHBIX 3a7a4, JOCTYIHBIX
o0yJaromuMmcs, TaK KaK y HHMX TOSBJSIETCS BO3MOXXHOCTb CTPOMTH Tpa(UKH CIOXKHBIX
GyHKIUH, ompeneisTh MX HauOOJbIIME W HAaUMEHbIIWE 3HAU€HUS, BBIYUCIATH ILUIOLIAAH



buryp um 0O0BEMBI TeNn, HAXOIUTb CKOPOCTM M YCKOpEHMsl mpoueccoB. JlaHHas
COJIep)KaTesIbHasl JIMHUS OTKPHIBAET HOBBIE BO3MOKHOCTH IIOCTPOEHHUS MaTeMAaTHYECKUX
MOJIEJIEN pEaIbHBIX CUTYaluH, [T03BOJISIET HAXOAUTh HAaWIydllee PEIICHUE B NIPUKIIAJHBIX, B
TOM YHCJIE COLIMAIbHO-3KOHOMHUYECKHX, 3a7auyax. 3HAKOMCTBO C OCHOBaMHU MaTEMaTUYECKOT O
aHaJM3a CIIOCOOCTBYET PA3BUTHUIO aOCTPAKTHOIO, (hOpManbHO-JIOTMYECKOT0 U KPEaTUBHOIO
MBILIUIEHUS, (DOPMUPOBAHHIO YMEHHUH pPACIO3HABATH MPOSIBICHHUS 3aKOHOB MAaTEMAaTUKHU B
Hayke, TeXHHKEe M HcKyccTBe. OOywarolmimecss y3HAIOT O BbLIAIOLIMXCSA pe3yibTarax,
IIOJIYYEHHBIX B XOJI€ pa3BUTHs MaTEMATUKU KaK HayKu, U 00 UX aBTOpax.

ConepxaTenbHO-MeTOANYECKAs JIMHUSA «MHOXECTBAa U JIOTMKa» BKJIIOYAeT B cels
JJIEMEHThl TEOPUU MHOXECTB M MAaTEMaTHYECKOW JIOTMKH. TeopeTMKO-MHOXKECTBEHHbIE
IIPEJCTAaBICHUS NPOHU3BIBAIOT BECh KypC IIKOJIbHOM MaTeMaTHKU W Ipe/ularaioT Haumbosee
YHUBEPCAJIBbHBIN SA3BIK, OOBEAMHSAIOMMUI BCE pa3eNbl MaTeMaTHKH U e€ MPUIOKEHUH, OHU
CBA3BIBAIOT Pa3HbIC MAaTEMATUYECKUE IUCLMIUIMHBI M MX IPWIOKEHHS B €IMHOE ILEIIOE.
[TosTOMy Ba)KHO AaTh BO3MOKHOCTH OOY4YarOIIeMyCsi HOHUMATh TEOPETHKO-MHOKECTBEHHBIN
A3bIK COBPEMEHHOM MAaTE€MaTHUKH M HCIOJIb30BaTh €r0 JUIsl BBIPAXKEHUS CBOHUX MBICIIEH.
JlpyruM Ba)KHBIM MPU3HAKOM MaTeMaTHKU KaK HayKH CIEAYyeT NpU3HaThb CBOMCTBEHHYIO €
CTpOrocTh  OOOCHOBAaHMM M  ClIeJOBaHUE  ONpEAEIEHHBIM IpPaBUJIaM  IIOCTPOEHUS
JI0Ka3aTeIbCTB. 3HAKOMCTBO C OJJIEMEHTAMH MAaTeMaTHYECKOW JIOTHKH CIIOCOOCTBYET
Pa3BUTHIO JIOTUYECKOTO MBIIUIEHUS OO0yYaloluxcs, TIO3BOJISIET MM CTPOMTH CBOM
paccyKJIeHHs Ha OCHOBE JIOTMYECKHX MpPaBWI, (QOPMHUPYET HABBIKA KPUTHUECKOTO
MBILLIICHMSL.

B ydeOHOM Kypce «Anrebpa ¥ Havajga MaTeMaTHYECKOTO aHAJIHM3a» IMPHCYTCTBYIOT
OCHOBBl ~MAaTEeMAaTHYECKOI'O  MOJIEIMPOBAaHUS, KOTOpble NPU3BaHbl CHOCOOCTBOBATH
(OpMHPOBAHNIO HABBIKOB TOCTPOCHUS MOJEINECH pealbHBIX CUTYAIMid, UCCICIOBAHUS ITHX
MoJieJIell ¢ TOMOIIbI0 ammapara anreOpsl U MaTeMaTHYeCKOro aHaliu3a, WHTEepHpeTanuu
MOJIYYEHHBIX pe3ylbTaToB. Takue 3aJaHMs BIUIETEHbI B KaX/Ibl U3 pa3esioB MPOrpaMMBI,
MOCKOJIbKY BEChb MaTepuall y4eOHOro Kypca LIMPOKO HCHONb3YeTCcs Ui pEelIeHus
NpUKIafHbIX 3a1ad. [lpu pemeHun peanbHbIX MPAKTUYECKUX 3a7ad  O0yyarouiuecs
pa3BUBAIOT HaOIIOATENILHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIOJIb30BaTh AHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBATh Mpodiemy. JlesTenbHOCTh IO
(OopMHPOBAHNIO HABBIKOB PELICHUS MPUKIATHBIX 337a4 OPraHU3yeTcs B Mpolecce N3ydeHUs
BCEX TEM y4eOHOro Kypca «Anredpa 1 Hadyajga MaTEMAaTUYECKOTO aHAIN3ay.

Ha wu3yuenune yueOHOro Kypca «Anrebpa M Hayajga MaTeMaTHMYECKOTO aHAIHU3a»
orBoauTcs 272 vaca: B 10 kiacce — 136 yacos (4 yaca B Hezento), B 11 kitacce — 136 vacos (4
yaca B HEJICIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yucia ¥ BLIYHCICHUSA

Pammonanbupie  uncna.  OOBIKHOBEHHBIE M JECATUYHBIE JIpOOM, TPOLIEHTHI,
OeckoHeuHble nepuoaudeckue Apobu. Ilpumenenue apoGeil M MPOLEHTOB A pPELICHUs
IIPUKJIAHBIX 33/1a4 U3 Pa3JIUYHbIX OTPACIICH 3HAHUW U PEAIbHOU KU3HMU.

JlelicTBUTENbHBIE YnCIIa. PaliMoHanbHble U UppallMOHANIbHBIE Yucaa. ApudmMernueckue
OIEpaLMK C ACUCTBUTEIbHBIMY YucCIaMU. MOyb AEMCTBUTEIBHOIO YMCIIA U €r0 CBOMCTBA.
[TpuGnukEHHbIE BBIYMCIECHUS, IpaBUJa OKPYIJIEHHs, IMPUKHUIKA M OLEHKa pe3yibTara
BBIYMCIICHUM.

Crenenp ¢ nensiM nokasaresnieM. buHom Herotona. Mcnonbs3oBanue noaxonsuein
(OopMBI 3aNTUCH JEHCTBUTENFHBIX YUCEN ISl PEIICHUS MPAKTHYECKUX 33]a4 U TPEICTaBICHUS
JAHHbIX.

Apudmernueckuii KOpeHb HATYPaJIbHON CTENIEHH U €T0 CBOMCTBA.

CreneHnp ¢ pallMOHaIbHBIM IIOKA3aTEJIEM U €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIIBHBIM
IIOKa3aTeJeM.

Jlorapudm uncna. Coiictsa jorapudma. JlecsiTHuHbIe U HaTypajbHbIE JIOTapu(MBL.

CuHyC, KOCHHYC, TAaHI'€HC, KOTAHI'€HC YUCJIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHUHYC
Y apKTaHI€HC YUCJIOBOTO apryMEHTAa.

YpaBHeHHsI M HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE INpeoOpa3oBaHMs. YPAaBHEHUE, KOPEHb YPABHEHUS.
PaBHOCWIIBHBIE ypaBHEHUS U YpaBHEHUI-CIIEACTBHs. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OCHOBHBIE METOJIBl pELIeHHs ILEeNbIX U JAPOOHO-PAllMOHANbHBIX YpaBHEHUH U
HEpPaBEHCTB. MHOTOWIEHBI OT OJHOW IEpEeMEHHON. [leneHre MHOroudseHa Ha MHOTOYJIEH C
ocratkoM. Teopema be3y. MHorousens ¢ niensiMu ko3 duimenramu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COJIEPKAINX CTENEHH U KOPHH.

WppannonaneHeie  ypaBHeHUs. (OCHOBHBIE METOAbl PELICHHS HPPaLMOHAIBHBIX
YPAaBHEHUM.

IlokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHM.

[IpeoOpa3oBanue BbIpaXeHH, CoepKaLUX Jorapru(MBbl.

Jlorapudmuueckue ypaBHeHHs. OCHOBHbBIE METOJbl PEIICHHs JIOTapU(PMHUUECKHX
YPAaBHEHUM.

OcHoBHBIE TpUrOHOMeTpHUueckre (Gopmyinbl. [IpeoGpa3oBaHre TPUTOHOMETPHUUECKUX
BBIpa)KECHMI. Pelenre TpuroHoOMEeTpu4eCKUX ypaBHEHUI.

Pemrenne cucreM JNUHEHHBIX ypaBHEHUN. MaTpulia CUCTEMBbl JIMHEWHBIX YPaBHEHUM.
Onpenenurens MaTpUlbl 2X2, €ro r€OMETPUYECKAM CMBICT U CBOMCTBA, BBIYUCIIEHUE €TI0
3HA4YEHMsI, INPUMEHEHHUE OIPEHEIUTENS I PELICHUS CHUCTEMBbl JIMHEHHBIX YpaBHEHUM.
Pemrenne npuknaaHbIX 3a1ad ¢ MMOMOIIBI CHCTEMBI JIMHEMHBIX ypaBHEHHU. VccnenoBanue
IIOCTPOEHHON MOJIEIIU ¢ TIOMOIIBIO MATPHUILL U OIIPEIEITUTENICH.

[TocTpoeHne MaTreMaTHYEeCKUX MOJIENEN PEATbHOM CUTYALMH C IOMOUIBIO YPABHEHUHN U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKHUX 3a1ad U
3aJ1a4 U3 pazIM4YHbIX 00J1aCTel HayKU U pealbHOM JKU3HH.

DOYyHKUMH U TPaPUKHU

OyHkuMs, crnocodbl 3amanus QyHkuuu. B3zaumHo oOparnble GpyHkumuu. Kommnosumus
¢bynkuuit. I'paduk pyHkmu. SnemeHTapHble IpeodpazoBaHus rpaduKoB (PyHKIIHIHA.



OOnacte ompenesneHuss W MHOXECTBO 3HaueHud ¢yHkuuu. Hynmun ¢yHkuum.
[TpomexxyTku 3HaKomocTostHcTBA. YETHBIE M Heu€éTHBIC QyHKIMH. [lepuoandeckue QyHKIHH.
IIpomexyTKM MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMBbI pyHKIuu. Hanbosnbmiee
Y HauMeHbIlIee 3HauYeHUs (PYHKIIMH HA TIPOMEXKYTKE.

Jluneiinass, KBaapaTW4yHass ®W  JIpOOHO-IMHEWHAas  (QYHKIUU. DJIEMEHTapHOE
UCCIIEIOBAaHKE U TIOCTPOCHUE UX TPa(HKOB.

CreneHHas (yHKLUS C HATYpaJbHBIM U LEJIBIM IOKa3aTeneM. E€ cBoiicTBa u rpaguk.
CpoiicTBa U rpaduk KOpHS N-0i CTENEHU KaK (YHKUUU OOpaTHOM CTENEHU C HATYPaJbHBIM
IIOKA3aTeJIEM.

[lokazatenbHast u Jorapupmuueckas (YHKIHWH, HMX CBOWCTBA H  rpaduKu.
Hcnonb3oBanue rpagukoB GyHKIMN A7 peIIeHUs] ypaBHEHHH.

Tpuronomerpuueckass OKpPY>KHOCTb, ONPEACICHHE TPUTOHOMETPUYECKUX (QYHKIUI
YHCIJIOBOT'O apryMeEHTa.

OyHKIIMOHAIBHBIE 3aBUCUMOCTH B pPEaJbHBIX Ipoleccax M SBICHUsAX. | paduxu
peaJIbHBIX 3aBUCUMOCTEN.

Hayana MmaTeMaTH4eCKOro aHajmu3a

[TocnenoBarensHOCTH, CrocoObl  3aJaHusl  IOCJIEAO0BaTEIbHOCTEH. Meton
MaTeMaTH4eCKOW MHAYKIIMK. MOHOTOHHBIE U OIPAHUYEHHBIE ITOCIIEN0BATEIBbHOCTH. McTopus
BO3HUKHOBEHUS MaTeMaTUYECKOI'0 aHAJIN3a KaK aHajan3a O0ECKOHEYHO MaJjbIX.

Apudmernueckass W TeOMeTpHUECKass mporpeccuu. beckoHeyHO —yObIBaromas
reomerpuueckas mnporpeccus. CymMa OeckOHeYyHO  yOBbIBalolled TIeoMeTpuyecKon
nporpeccu. JIMHEWHBII W DKCIOHEHUUANbHbIM pocT. Yucino e. dopmyna CIOKHBIX
IpoLeHTOB. lcrnonp30BaHuEe NpOrpeccuu [Uisl PELICHUS pPEANbHBIX 3ajad IPHUKIAJIHOTO
Xapakrepa.

HenpepbiBHble ¢(yHKIMM M MX cBoiicTBa. Touyku paspbiBa. ACUMOTOTHI I'paduKOB
¢ynkuii. ColicTBa (YHKIMI HENpPEephIBHBIX Ha OTpe3ke. MeTo HHTepBaJIOB JIJIsl pelIeHUs
HepaBeHCTB. [IprMeHeHne CBOWCTB HEMTPEPBIBHBIX (YHKLUH JUIs peleH s 3a1a4.

[lepBass u BTOpass npousBoAHble (QyHKUMU. OrnpeneneHue, TeOMETPUUYECKUN U
¢bu3nyeckuil CMbICI IPOU3BOIHON. Y paBHEHHE KacaTeabHOH K rpaduKy pyHKIUH.

[IpousBonHble 3neMeHTapHbIX (QyHKUMHA. [Ipom3BogHas CyMMBI, POU3BEACHUS,
YaCTHOTO M KOMIIO3UIIMU (YHKIUH.

MHoxkecTBa M JTOTHKA

MHoecTBO, OnepalMy HaJ MHOXECTBAMM M HX CBOMCTBa. J(marpamMmbl Oinepa—
Benna. IIpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO ammapara sl OINHUCAHHS PEabHBIX
MIPOLIECCOB U SABJICHUH, P PEILICHUH 33]a4u U3 APYTUX YUeOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMAaTHUYeCKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeNIbCTBO, PABHOCHIIBHBIE YPaBHEHUS.

11 KJIACC

Yucjaa v BIYMCTIEHUS

Harypanbnapie u menpie uncna. [IpumeHeHne NpPU3HAKOB JETUMOCTH IIEIBIX YHCEN,
HaumOonbpImid obmuit genutens (nanee — HOJl) u HaumeHbliee oOIiee KpaTHoe (ranee —
HOK), octaTkoB mo moay:mto, anroputMa EBkiua njist peneHus 3a1a4 B MeJIbIX Ynciax.

KommnekcHsie uwncna. AnreOpawdeckass U TPUTOHOMETpUYECKass (GOPMBI 3alUCH
KOMIUIEKCHOTO  4YHclia. ApHU(METHYECKHE Omepalud C KOMIUICKCHBIMH  YHUCJIaMH.
N3006pakeHre KOMITJIEKCHBIX YHCEN Ha KOOpAuHATHOU Tuiockoct. @opmyna Myaspa. Kopau



N-OM CTENEHU U3 KOMIUIEKCHOTO 4Mcia. lIpuMeHeHne KOMIUIEKCHBIX YHCEeN ISl PEIIEHUs
(U3NYECKUX U TEOMETPUUYECKHX 3a7ay.

YpaBHeHHsI M HEPABEHCTBA

CucremMa M COBOKYNHOCTh YpaBHEHUN M HEpaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI M
CUCTEMBI-CIIeACTBYs. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKHX ypPaBHEHUH C MOMOIIBI0 TPUTOHOMETPHUYECKOM
OKpPY>KHOCTH. Pelienue TpuroHoMeTpu4ecKux HEPaBeHCTB.

OCHOBHBIE METO/IbI PELICHHS TOKA3aTEIbHBIX U JIOTApU(YPMUIECKUX HEPABEHCTB.

OcCHOBHBIE METOBI PELIECHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcCHOBHbIE ~ METOJbl  PELICHUS CUCTEM M  COBOKYIIHOCTEH  pallMOHAJIbHBIX,
UppaloHAIbHBIX, IOKA3aTEIbHbBIX U JIOTapU(PMUUECKUX YPABHECHUM.

VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C IIaPAMETPAMH.

[IpumeHeHne ypaBHEHMM, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTHUYECKUX 3a1ad U
3a/la4 U3 pa3MYHbIX OOJlacTell HAyKU M pEaJbHOM JKHU3HM, MHTEpIpeTalus MOJy4YEeHHBIX
pE3yJIbTaTOB.

DyHKUUH U rpaguKu

I'padux xomnosunyu GyHKIMH. ['eomMmeTpuyeckue oOpas3bl ypaBHEHUI U HEpAaBEHCTB Ha
KOOPJAWHATHOM INIOCKOCTH.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rPaUKH.

I'paduueckue MeToabl pemIeHUs] ypaBHEHMH W HEpaBEHCTB. | paduyeckue MeTOoIbl
pelIeHns 3a1a4 ¢ HapaMeTpaMH.

Hcnonp3oBanue rpagukoB (GpyHKIUI IJIs1 HCCIEOBAHUS MPOIIECCOB M 3aBUCHMOCTEH,
KOTOpbIE€ BO3HMKAIOT MpPU PELICHUM 3aJad U3 JPYruX Y4eOHBIX HPEIMETOB M peabHOU
KU3HHU.

Havana maTreMaTH4eCKOro aHajmusa

[IpumeHeHne mNpPoOU3BOAHOM K HCCIEeNOBaHUIO (YHKIUNA HAa MOHOTOHHOCTb U
KcTpeMyMbl. HaxoxaeHue HauOONBIIEr0O W HAWMEHBIIEro 3HAYEHUH HempepbIBHOU
(GYHKIIMM Ha OTpE3Ke.

[IpumeHeHne MPOU3BOIHON U1 HAXOXKJIEHUS HAWIyYLIEro PELICHUS B IMPHUKIATIHBIX
3a/a4yax, Ui OINpeNeseHUs] CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aJaHHOro (Gopmysioi uiau
rpaduKoM.

[lepBooOpa3zHas, OCHOBHOE CBOICTBO epBOOOPA3HBIX. [TepBoobOpazubie
asieMeHTapHbIX QyHKIMHA. [IpaBuiia HaxoXXAEHNs TEPBOOOPA3HBIX.

WNurterpan. ['eomeTpudeckuil CMBICI HHTErpaja. BeluuciaeHue ONpenesnéHHOro
uHTerpaia no gopmyne Herorona-JleiiGnumna.

[Ipumenenue uHTerpana AJs HAaXOXKICHMS IUIOMIAell IUIOCKUX (uryp u o0bEMOB
F€OMETPUYECKUX TEIL.

[Ipumepsr penmeHni g depeHInaTbHbIX YPaBHEHUM. Maremarnueckoe
MO/JICJIMPOBAHHUE PEATILHBIX MTPOLIECCOB C MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



HJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHMA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHCcKoOro BOCIMTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKON TO3UIMH OOydJalomerocss KaKk AaKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTo O0OIIeCTBa, MPEACTaBICHUE O MATEMATUYECKUX OCHOBAaX
(YHKITMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHHM, TPOIEAYP TPa)KITaHCKOro oOIiecTBa
(BBIOOpBI, OMPOCH U APYTO€), YMEHHE B3aUMOJICHCTBOBATh C COL[MAIBHBIMU MHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKIMSIMH U HAa3HAYCHHEM;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

cOPMUPOBAHHOCTh  POCCHMCKOW TPAXTAHCKOW HICHTHYHOCTH, YBKCHUS K
MpOLULJIOMY M HACTOALIEMY PpOCCHUHCKOW MaTEMaTHUKH, LEHHOCTHOE OTHOIIEHHE K
JOCTHUKEHHUSIM POCCHMCKMX MAaT€MaTUKOB M POCCHUHCKOM MAaTe€MaTHYE€CKOM  IIKOJIBI,
WCIOJIb30BaHUE ITHX JOCTH)KCHUN B APYTUX HAYKaX, TEXHOJOTHIX, chepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHE JIYXOBHBIX IIEHHOCTEH pPOCCHIICKOrO Hapoja, CcGhHOPMUPOBAHHOCTh
HPAaBCTBEHHOTO  CO3HAHMS, HJTHUYECKOTO TIOBEICHHS, CBS3aHHOTO C MPAKTHYECKUM
MIPUMEHEHUEM JIOCTUKEHUN HAYKU U JIEATEIbHOCThIO YYEHOTO, OCO3HAHUE JJUYHOTO BKJIAJA B
MMOCTPOCHUE YCTOMUMUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAas OCTETUKY MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pPacCyXIEeHUH, BOCHPUUMYHBOCTD K
MaTeMaTUYeCKUM acTieKTaM Pa3IuYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoro BoCcnUTAHMSA:

c(hOPMHUPOBAHHOCTh YMEHHSI TPUMEHSATh MaTeMaTHYeCKHue 3HaHUs B HMHTEpecax
3JI0pOBOTO M 0€30MacHOro odpasa >KM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO
(3mopoBoe uTaHue, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U OT/ABIXA, peryJisipHas pusnyeckas
aKTUBHOCTH), (PU3UUIECKOE COBEPILIEHCTBOBAHUE MIPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEeSTETbHOCTBIO;

6) TpyA0BOro BOCIIUTAHUSA:

TOTOBHOCTh K TpPYAY, OCO3HAHHUE IIEHHOCTU TPYIOJIOOUS, MHTEPEC K Pa3TUYHBIM
chepam TpodheCCHOHANBHON  JESATENbHOCTH, CBSI3aHHBIM C MaTeMaTHKOM u  eé
MPUJIOKEHUSAMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymiedt mnpodeccun u
pealn30BbIBaTh COOCTBEHHBIE KM3HEHHBIC IUIAHBI, TOTOBHOCTH U CIOCOOHOCTH K
MaTeMaTU4eCKoMy OOpa30BaHMI0 M CaMOOOpPa30BaHWIO Ha TMPOTSDKEHWH BCEW JKU3HH,
FOTOBHOCTh K AaKTHUBHOMY YYacTHIO B PEHICHUM MPAKTUYECKHX 3a/Jad MaTeMaTHU4eCKOu
HaIpaBJIEHHOCTH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

c(hOPMHUPOBAHHOCTh OJKOJOTUYECKOW KYJIbTYpbl, TMOHUMAHHWE BIHSHUS COIHAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSHHE MPUPOJHOM U COLMAIBHOW CpEellbl, OCO3HAHME
MIO0ABHOTO  XapaKTepa OSKOJOTHMYECKUX TMpoOJieM, OpHEHTAlMs Ha MPUMEHEHHE
MaTEeMaTHYeCKUX 3HAHUW [UIsl pelleHws] 3afad B O0JIaCTH  OKpYXKalolled Cpensl,
TJIAHUPOBAHUE TIOCTYIKOB U OIEHKH MX BO3MOYKHBIX MOCIEACTBHUH JIJIsI OKPYKAIOIIEH CPEeIbI;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:



c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKHM W OOIIECTBEHHOW MPAaKTHKH, MOHUMAHME MaTeMaTHYECKOW HAyKH Kak
cdepbl 4enoBEUYECKON MEeATENIbHOCTH, 3TaroB €€ pa3BUTHS U 3HAYUMOCTH Ui Pa3BUTUA
LMBUIN3ALMY, OBJIAJEHUE S3BIKOM MATEMaTUKM U MaTeMaTHYECKOM KyJIbTYypoW Kak
CPEICTBOM ITO3HAHMSI MHPA, TOTOBHOCTh OCYILECTBIIATH MPOEKTHYIO M HMCCIEAOBATEIbCKYIO
NEeSTENIbHOCTh MHMBU/YaJIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIC YHHBepCcAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBble Jjornueckue aeiicTBHA:

BBISIBIIITh M XapPaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKH MATEMaTHUYECKUX OOBEKTOB,
NOHATUHM, OTHOUIEHUH MEXAYy HOHATUAMH, (QOPMYJIUPOBATH OIpPECIECHUs MOHATHI,
YCTAHABJIMBATh CYILECTBEHHBIM NpU3HAK KiIacCU(PUKAIMK, OCHOBaHMS s 00OOLIEHUS U
CPaBHEHHUs, KpUTEPUU IIPOBOAMMOIO aHAJIN3A,

BOCIIPUHUMATh, (DOPMYITUpPOBATh U MPEOOPA3OBBIBATH CY)KICHHS: YTBEPAHUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISIBIISITH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JAHHBIX, HAONIONCHMSX M YTBEPXKICHMSX, MpeangaraTb KpUTEpUU ISl BBIABJICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeJIaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U MHIYKTHBHBIX
YMO3aKIYEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEIBHO JJOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUH (IpsiMble
U OT MPOTHUBHOIO), BBICTPAUBATh APIyMEHTALMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEDSI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHUS U BHIBOJIBI,

BbIOMpaTh CcrHoco0 pelieHuss yuyeOHOW 3anauu (CpaBHUBAThb HECKOJIBKO BapHAHTOB
peuieHusi, BbIOMpaTh HambOosee MOAXOJAMIMNA C Y4ETOM CaMOCTOSTEIbHO BBIACICHHBIX
KpUTEPHEB).

ba3oBble uccienoBarebCKue 1eHCTBHA:

HCIOJIb30BaTh  BONPOCHl ~ KaK  MCCJIENOBAaTEIbCKUI  MHCTPYMEHT  MO3HAHUA,
¢dbopMynHMpoBaTh BONPOCH, (DUKCHUPYIOIIME MPOTUBOpEYHE, MpodiIeMy, YCTaHaBIHWBATh
HCKOMOE U JaHHOE, OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;

IIPOBOAUTH CaMOCTOSITEJIbHO CIUIAHUPOBAHHBIN OKCIIEPUMEHT, MCCIEN0BAHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTUYeCKOTro OOBEKTa, SIBJIEHUS, IPOIECCa, BBISIBICHUIO
3aBUCUMOCTEH MeX]ly 00BEKTaMH, SIBICHUSMH, IPOLIECCaMH;

CaMOCTOATENbHO  (popMynupoBaTh O00OOIEHUS U  BBIBOJIBI 1O  pe3yjbTaTaM
MPOBEAEHHOTO HAOJIONEHUS, HCCIEI0BaHMs, OLIEHUBATh JOCTOBEPHOCTh IOJYyYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MIPOLECCA, a TAKIKE BBIIIBUTaTh MPEAIOI0KEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

BBISBJIATH JAe(PUIMTHI HHPOPMAIMH, TaHHBIX, HEOOXOAUMBIX /1 OTBETa Ha BOIPOC U
JUISl pELLIEHNUs 3a/1a4H;

BbIOMpaTh HMHQPOpPMAIMIO M3 HUCTOYHUKOB PpA3IMYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMaTU3HpOBaTh W HWHTEPNPETHPOBATh HWHGPOPMALMIO pPa3IUYHBIX BHIOB U (opMm
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMpeICTaBIATh €€ B  pPa3IUYHBIX (opmax,
WJUTIOCTPUPOBATH I'pauuecKH;



OLIEHUBAaTh HAAEKHOCTh MHG(OPMAIMM 110 CaMOCTOATENbHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHHKaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIEe TeficTBUS

O01menne:

BOCIIpUHUMATL 1 q)OpMy.HI/IpOBaTB CYKACHUA B COOTBCTCTBHUU C YCIIOBUAMHU U LECIIAMU
OOIIeHHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MMCHMEHHBIX
TCKCTAaxX, AaBaTb IMOACHCHUA 110 XOAY PCHICHUA 3aJadd, KOMMCHTHUPOBATH HOJIy‘-IeHHLIﬁ
pe3yJnbTar;

B X07ie 00CYXJICHHS 33]]aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYXJaeMOW TEMBI, IPOOIEMBI,
perraeMoit 3a1a41, BbICKA3bIBaTh HJICH, HALIEIICHHbBIC HA TIOMCK PEIICHHUS, COTIOCTABIATh CBOU
CYXKIEHHUS C CYXKICHUSIMH JPYTHX YYacTHUKOB JMaiora, OOHApYKMBaTh paziIuuue |
CXOJICTBO ITO3MIIUH, B KOPPEKTHOH (hopMe (HOpMyIIMpOBaTh pa3HOIIIACHs, CBOU BO3PAKCHHUS;

MNpCACTABIATE PE3YJIbTAThl PCHICHUA 3ada4u, SKCIICPUMCHTA, UCCIICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIHO BBIOMPATh (OpMAT BBICTYIUIEHHS C YYETOM 3a1ad Npe3eHTAlUH |
0CcOOEHHOCTEH ayTUTOPHH.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe AeificTBUSs

Camoopranmszanms:

COCTaBJIATH IUIaH, aJITOPUTM PELICHMs 3aJauyl, BHIOMpPATh CIIOCOO pEelIeHUs ¢ y4€ToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PEHICHUH C y4€TOM HOBOM WH(pOpMAIIHK.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJICKT:

BJIQJIETh HAaBbIKAMH I[TO3HABATENBHON pe(IEKCHH KaK OCO3HAHUS COBEpIIAEMBIX
JNeUCTBUH M MBICIUTENBHBIX MPOLECCOB, HUX PE3yJIbTaToOB, BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIEcca U pe3yiIbTaTa pelieHrns MaTeMaTHUeCKOM 3a1auu;

IIPEIBUIIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUHN 3a/layl, BHOCHUTH
KOPPEKTHUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX, HAaWJIEHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBUSIM, OOBSCHITH NPUYHHBI
JOCTHIKEHUS] WIM HEIOCTHKEHUS pPEe3yJIbTaTOB JAEATEIbHOCTH, HAXOJUTh OLIMOKY, JaBaThb
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHast 1eATEJIBHOCTD:

MMOHUMAaTh M HMCHOJb30BaTh NPEUMYILECTBA KOMAHIHOM M WHAMBHUIYaJbHOM pabOTHI
IIPU pEelIeHUU Y4eOHBIX 3a/1a4, MPUHUMATh 11€Jb COBMECTHON JEATENbHOCTH, MIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOW pabOTHI, paclpeiesiTh BUABI padOT, I0TOBApUBATHCS, 00CYKIATh
IpoIiecc U pe3yabTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKHX JIFOJICH;

y4acTBOBATh B IPYIIOBBIX (popmax paboThl (00CykaeHHs,, 0OMEH MHEHUH, «MO3TOBbIE
IITYPMBI» U HMHBIE), BBIMIOJHATH CBOIO YacTh pabOThl U KOOPAMHHMPOBATH CBOM JEHCTBUS C
JIPYTMMH 4YJ€HaMH KOMaH/bl, OLIEHMBAaTh KayeCTBO CBOErO BKJaJa B OOIIMN MPOAYKT IO
KpUTEpHsIM, CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o0yuenus B 10 kiacce oOydaromuiicss MOTYyYUT CIEAYIONIUE TPEeIMETHBIC
pe3yabTaThI 1O OTIETBLHBIM TeMaM paboueit mporpaMmel ya4eOHOTO Kypca «Anredpa u Hadaa
MaTEeMaTHUeCKOro aHaIu3a:

Yucjaa v BBIYMCTICHHUA:



CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  PAllMOHAIBHOE  4YMUCIO, OECKOHEeYHas
nepuoauveckas Apo0b, MPOLEHTH, UPPALMOHATBHOE YUCIIO, MHOXKECTBA PAllMOHAJIBHBIX H
JEHCTBUTEIIBHBIX YHCEII, MOAYJIb JEHCTBUTEIILHOTO YNCIIA;

OPUMEHSATh APOOM M TPOIEHTHI JUIsl PEHICHUS MPUKIAAHBIX 3a1ad M3 Pa3TUYHBIX
OTpaciieil 3HaHUH U pealbHON KU3HU;

MPUMEHATh NPUOIIKEHHBIC BBIYMCICHHS, MIPaBUJIa OKPYTJICHUS, TPUKUAKY U OLIEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOZHO OINEpUPOBATH IOHATHEM: CTENIEHb C LEJIBIM II0KAa3aTeJIeM, HCIIOJIb30BaTh
HNOJIXOASNIYI0 (hOPMY 3alMCU ACHCTBUTEIbHBIX YMCEN Ul PEIICHUs MPAaKTUYECKUX 3a/1ad U
IIPE/ICTaBICHUS] JaHHBIX;

CBOOO/JIHO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaJIbHOM CTENEHN;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTeIEM;

CBOOOJHO ONEpPHUPOBATH MOHATHSMMU: JOrapu(m yucia, JeCATUYHbIE U HaTypalbHbIE
J0TapuQMBbL;

CBOOOJHO ONEPUPOBATH MOHATHSMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC YHUCIOBOTO
apryMeHTa;

OIEpUPOBATh IOHATUSAMU: aAPKCUHYC, AapKKOCHHYC W apKTaHIEHC YHCJIOBOIO
apryMeHra.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOOZIHO  ONEpUpOBaTh MOHATHSIMM: TOXKIECTBO, YpaBHEHHE, HEPAaBEHCTBO,
PaBHOCHUJIbHBIE YPAaBHEHHUS U yPaBHEHUA-CIICCTBUS, PABHOCHIBHBIE HEPABEHCTBA;

MPUMEHSTh PA3JIMYHBIE METOJAbl PEIICHUS] PALlMOHAIBHBIX U JPOOHO-PALMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ, UHTEPBAJIOB I PELLIEHUSI HEPABEHCTB;

CBOOOHO ONEPUPOBATh NOHITUSIMH: MHOTOYJIEH OT OJIHOM NMEPEMEHHOI, MHOTOUJIEH C
HeJbIMA KO3 PUIIMEHTaMH, KOPHM MHOTIOWIEHa, NPUMEHSTh [elieHHe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nns pemenus 3anay;

CBOOOJHO OIEpPUPOBaTH TMOHATUAMHU: CHCTEMa JIMHEHHBIX YypaBHEHMH, MaTpHula,
ONpeAENUTENb MATPUIBl 2 X 2 U €ro reoOMETPUYECKUH CMBICI, MCIOJb30BaTh CBOICTBa
onpeAenuTeNns 2 X 2 naud BBIYHACICHUS €r0 3HA4YCHMs, NPUMEHATh ONPEACIUTENH IS
pelIeHNs CUCTEMBbI JUHEHHBIX YPaBHEHHUM, MOJIEIUPOBATh PEAJIbHbIE CUTYallUH C TTOMOIIbIO
CUCTEMBI JINHENHBIX YPABHEHMM, UCCIIEOBATH TOCTPOCHHBIE MOJEIHN C ITOMOLIBIO MAaTpUIl U
olpeenuTeNel, THTEpIPETUPOBATh MTOJIyUE€HHBIN pe3yIbTaT;

UCIOJIb30BaTh CBONCTBA JCHCTBUI C KOPHIMH AJIS TPeoOpa30BaHMsl BEIPAXKEHUH;

BBINIOJIHATh TPE0Opa30BaHUsl YHCIOBBIX BBIPAXKEHHM, COAEpKALIUX CTENEHU C
palOHaIbHBIM IIOKA3aTENIEM;

WCIOJIb30BaTh CBOWCTBA JIOTapu(pMOB Ui MPeoOpa3oBaHUs JIOTapUPMUUYECKUX
BBIPAKCHU;

CBOOOJIHO  ONEpUPOBaTh MOHATHUSAMU: HppALMOHAIbHBIE, I[OKa3aTelbHbIE U
norapu(MUUECKUE YpPAaBHEHMs, HAXOJUTh MX pEIIeHUs C IOMOIIbI0 PAaBHOCHUIIBHBIX
MEPEX0/I0B WIIN OCYIIECTBIISS IPOBEPKY KOPHEH;

IPUMEHSATh OCHOBHBIE TpUTOHOMETpUYeckre (opMyasl aias  HpeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAKEHUN;

CBOOOJHO OIEPUPOBATH TOHATHEM: TPUTOHOMETPHUECKOE YypaBHEHUE, NPHUMEHSTh
HeoO0xoIuMble (YOPMYIIBI IJIsl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUI;

MOJICIMPOBATh pEAJbHBIE CUTYAIlMM Ha S3bIKE anreOpbl, COCTaBJIATH BBIPAXKEHUS,
YpaBHEHHUsI, HEpPaBEHCTBAa [0 YCJIOBMIO 3aJayd, HCCIEAO0BaTh IOCTPOCHHBIE MOJIEIH C
HCIOJIb30BAHUEM allliapaTa ajareopsl.

DyHKIUM U TPaQUKH:



CBOOOJHO ONEpPUPOBATH NOHATUAMM: (PYHKIMS, cIOCOOBI 3alaHusl (PYHKIUH, B3aUMHO
oOpartHble QyHKIMH, KOMOO3ULIUA (QYHKIUH, Tpaduk (yHKINHU, BHIIOIHATH JIEMEHTAPHBIE
npeoOpa3zoBanus rpaduKoB QyHKIINH;

CBOOOJHO OINEpPHUPOBATH MOHATHAMH: 00JACTH ONpPENEIICHUS U MHOXKECTBO 3HAUYECHUI
GyHKUIMHU, HYJIH QYHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: YETHBIC M HEUETHBIC (DYHKIMH, TEPHOIHMYECKUE
(GYHKLIMH, TPOMEKYTKM MOHOTOHHOCTH (DYHKIMM, MAaKCUMyMbl M MHHUMYMBI (DYHKIHH,
HanOoJbIIIee M HAMMEHbIIIee 3HaYeHNEe (PYHKIIUU HAa IPOMEKYTKE;

CBOOOJHO ONEpPUPOBATH MOHATHSMMU: CTENEHHas (PYHKIUS C HATYpaJIbHBIM M LEJIbIM
nokaszaresieM, TpaQuK CTENMeHHOW (YHKIHMU C HATYpaIbHBIM U LIEJIBIM IOKa3aTesieM, rpaduk
KOpHs N-0ii CTEeNEeHU KaK (YHKIUU OOpaTHON CTENEHH C HATypaJIbHbIM IIOKA3aTEeNIeM;

OTIIEpPUPOBATH MOHATUSAMH: JHHEHHAs, KBajpaTHyHas ¥ ApoOHO-TMHEWHas (HYyHKIHH,
BBINOJIHATH 3JIEMEHTAapHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(hUKOB;

CBOOOJTHO ONIEPHUPOBATH MOHATHIAMU: TIOKa3aTeIbHas U JorapupmMudeckas GyHKINU, HX
CBOMCTBA U IpaMKu, UCIOIB30BATh UX I'PapUKH [l PELICHUs YPaBHEHUH;

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: TPUTOHOMETPUYECKAst OKPYKHOCTH, OMPEIesICHHIE
TPUTOHOMETPHUUECKUX (PYHKLIHUN YHUCIOBOTO apryMeHTa;

WCTIOJIB30BaTh rpaduku GYHKIUH Ui HCCIEOBAHUS MPOLIECCOB M 3aBUCHUMOCTEH NpH
pelIeHNH 33734 U3 JAPYruX y4eOHbIX MPEAMETOB U peaIbHOM KU3HH, BbIpaXkaTh (GopMyIaMu
3aBHCUMOCTH MEX/1y BEITUYNHAMH,

Hayana MmaTeMaTH4ecKOro aHaIn3a:

CBOOOJTHO OTIEpUPOBATH MOHATHUAMU: apu(PMETHIECKasT U TEOMETPHUECKas IPOTpeccus,
0eCKOHEUHO YOBIBAIOIIAsl I€OMETPUUECKasi MPOIPeccHs, JIMHEHHBIM M SKCIOHEHIMATbHBIN
pocT, hopMyia CIOXKHBIX MTPOIEHTOB, UMETh MPEJICTABICHHE O KOHCTAHTE;

HCIOJIb30BATh MPOTPECCUH JUIS PELLICHNS peabHbIX 3aay MPUKIATHOIO XapaKTepa;

CBOOOJTHO OMNEpUPOBATh TMOHSATHSAMH: TIOCIEIOBATENILHOCTh, CHOCOOBI  3adaHUs
MocJe10BaTeNbHOCTEH, MOHOTOHHBIE M OIPaHUYEHHBIE I10CIIEA0BATEIbHOCTH, OHUMATh
OCHOBBI 3aPO’KJICHUS MATEMaTHUECKOTO aHAIIM3a KaK aHaTn3a 0ECKOHEYHO MAaJIbIX;

CBOOO/THO ONIEPUPOBATH MOHATHAMMU: HENPEPbIBHbIE (PYHKIIMHU, TOUKH pa3pbiBa Ipaduka
(yHKIIUH, aCUMIITOTHI Tpapuka QyHKINH;

CBOOOJHO ONEPUPOBATH MOHATHEM: (YHKILHUS, HENPEPbIBHAS HAa OTpE3Ke, MPUMEHSATh
CBOMCTBA HEMPEPBHIBHBIX (PYHKIMH JUIsl peIIeHUs 3a/]1a4;

CBOOOJHO ONEpHpOBaTh MOHATUSAMH: IepBas M BTOpas HPOM3BOJHBIE (YHKIHUH,
KacarenbHasl K rpaguKy QyHKINH;

BBIUUCIIATh TPOU3BOJHBIE CYMMBI, NPOU3BEICHMs, YaCTHOIO M KOMIO3MIHMHU JIBYX
(GbyHKIWH, 3HAaTh TPOU3BOTHBIC JIEMEHTAPHBIX (PYHKIINH;

UCIOJIb30BAaTh TEOMETPUYECKHM M (U3MUECKUI CMBICT MPOU3BOAHOM Ui pelIeHus
3ajau.

MHoKecTBa H JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: MHOXECTBO, OTIEPAIINU HAJl MHOKECTBAMH,

UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Juis ONHMCAaHUS pealbHbIX
MIPOIIECCOB | SIBJICHHUH, TIPU PEIICHUH 33]1a9 U3 APYTHX YICOHBIX MMPEIMETOB;

CBOOOJHO ONEpUpPOBaTh MOHATHAMHU: OMNpEAETIeHHEe, TeOpeMa, ypaBHEHHE-CIIEACTBHUE,
CBOWCTBO MAaTeMaTHYECKOTO OOBEKTa, JIOKA3aTEeNbCTBO, PABHOCWIBHBIC YPAaBHEHUS W
HEpaBEHCTBA.

K xonny o6yuyenus B 11 kiaacce oOyyaromuiics MOJYyYUT CIEAYIOLIUE TPEeIMETHbIE
pe3yabTaThl IO OTJIENBbHBIM TeMaM padoueil mporpaMmsl yueOHOTro Kypca «Anredpa 1 Havana
MaTEeMaTHIECKOTO aHAIH3a»:



Yucia 1 BLIYHCIICHUSA:

CBOOOZIHO ONEpUpOBaTh NOHATUAMM: HATYpaJlbHOE WU 1EJI0€ YHUCIO, MHOXECTBA
HATypaJIbHBIX U LIEJBIX YUCEJI, MCIONb30BaTh NMPU3HAKU AeauMmocTu nenslx uncen, HO u
HOK HarypanbHbIX uncesn [yl pellieHus 3a1a4, IPUMEHTh anroput™ EBkinuaa;

CBOOOJHO OIEPUPOBATH IMOHSITHEM OCTaTKa M0 MOAYJIIO, 3alUChIBaTh HATYpajbHbIE
YHUCJIA B PA3JIMYHBIX ITIO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO ONEPUPOBATh MOHATUAMHU: KOMIUIEKCHOE YMCIIO U MHOKECTBO KOMIUIEKCHBIX
YHCeN, TMPEICTABIATh KOMIUICKCHBIE YHCIa B anreOpauyecKod M TPUTOHOMETPUYECKON
(dopme, BBINOJIHATh ApUPMETUYECKUE ONEPALUU C HUMH U M300paXkaTb Ha KOOPIMHATHOU
IIJIOCKOCTH.

YpaBHeHMsI M HEPABEHCTBA:

CBOOOZIHO  ONEpUPOBaTh  IOHATHUAMU:  HPpPALUOHAIIBHBIE, IIOKA3aTelbHbIE U
Jorapu(MUUECKUe HEPAaBEHCTBA, HAXOAMTh WX PEUIEHHUS C IOMOULIbI0 PABHOCHIIBHBIX
IIEPEXOJIOB;

OCYILLECTBIATH OTOOP KOPHEH NpH pelieHuH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOJHO OIEpPUPOBATh IMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTh
Heo0XoaAnMble (OPMYIIbI IS pEILIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOZIHO OINEpPUPOBaTh IOHATUSMU: CUCTEMA U COBOKYIHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTh PELICHUS] CUCTEMBI U
COBOKYITHOCTEH palMOHAIbHBIX, MPPALUOHATBHBIX, MOKA3aTEIbHBIX M JIOTapH(PMUUECKHX
YPAaBHEHUI U HEPABEHCTB;

pemarh panroHAIbHBIC, HpPPAMOHAIBHBIC, ITOKA3aTEeNbHBIC, JIOTapH(PMUYECKHE W
TPUTOHOMETPUUYECKHE YPABHEHUS U HEPABEHCTBA, COACPKAILNUE MOYJIN U TIapaMeETPhI;

NPUMEHSTHh rpaduvdeckue METOIBI I PEHICHUs YPaBHEHUH M HEPAaBEHCTB, a TaKKe
3aJ1a4 ¢ mapaMeTpamy;

MOJIETTUPOBATh pEallbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABJIATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCJIOBHUIO 3aJa4d, UCCIEAOBATh IOCTPOEHHBIE
MOJIETIH C UCIIOJIb30BAHMEM armapaTa anreOpbl, THTEPIPETUPOBATh MOJYYE€HHBIN pe3ybTarT.

DOYyHKUUH U TPapuKu:

CTPOUTH rpapuKy KOMIO3UIMK (PYHKIIUN C TOMOIIBIO 3JIEMEHTAPHOTO UCCIIEI0BAaHUS U
CBOWCTB KOMITO3UIIMHU ABYX (DYHKIIHIA;

CTPOUTH T€OMETpUYECKHE 00pa3bl YpaBHEHMH M HEPAaBEHCTB Ha KOOPAMHATHOMN
IIJIOCKOCTH;

CBOOO/IHO ONIEPUPOBATH MOHATUAMU: T'paUKH TPUTOHOMETPUUECKUX (PYHKIIMIA;

NPUMEHATHh PYHKIMM JUI1 MOJIETUPOBAHMS U MCCIIEIOBAHUS PEAIbHBIX MPOLIECCOB.

Hayana maTremMaTH4ecKoro aHajamsa:

UCIOJb30BAaTh MPOM3BOJHYIO JUI HUCCIEAOBAaHUS (YHKIMHM HAa MOHOTOHHOCTH U
9KCTPEMYMBI;

HaXOJUTh HanOoJIbllIee U HAaMMEHbIIIee 3HaUeHUs (PYHKIIMN HENPEPHIBHOW Ha OTPE3KE;

HCIIOJIB30BATh MTPOU3BOJHYIO JUISl HAXOKJACHUS HAWITYy4dlIero PElICHHs B MPUKIAIHBIX,
B TOM YHCJIE COLMAIBHO-D)KOHOMUYECKHUX, 3a/la4ax, I OIPEIEICHUS CKOPOCTU U YCKOPEHHUS
mpolecca, 3a1aHHOT0 GOopMYJIOi UK TpapuKoM;

CBOOOJHO ONEpUpOBaTh IMOHATHAMHU: TepBOOOpa3Has, ONpeAeTEHHbIM HHTerpal,
HaXOJUTh NMEPBOOOpA3HbIE 3JIEMEHTApHbIX (YHKIUN U BBIYUCIATH WHTErpasl Mo Qopmyse
HrroTona-Jleibuuma;

HaXOJUTh IJIOMIAAH MIOCKUX (GUTYp U 0OBEMBI TEJ C MOMOIIBI0 HHTETpaia;

MMETh NPEJCTaBICHUE O MATEMaTUYECKOM MOJEIUPOBAHUU Ha IIPUMEPE COCTABICHUS
g depeHInaIbHbIX YPaBHEHHUI;



pelmiaTb NpUKIAJHBIE 3aJadyd, B TOM 4YHCJIE COLHAIbHO-IKOHOMHMUYECKOIO U
(bu3MUeCcKOro xapakTepa, CpeICTBAMU MaTEMAaTHUECKOTO aHAJIM3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
n/n NPOrpaMmblI Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecype
MHOX€ECTBO 1EUCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PaninonanbHble ypaBHEHUS U 24 1 0
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUN
2 Oynkuuu u rpapuku. CreneHHas QyHKIHS C 12 1 0
LIeJIBIM [TOKa3aTesieM
Apudmerndeckuii KOpeHb N-0 CTENIECHHU.
3 15 1 0
HppanmonaibHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHbie 10 1 0
ypaBHEHHUS
Jlorapugmuueckas QyHKIUS.
) 18 1 0
Jlorapudmuueckre ypaBHEeHuUs
6 TpuronomeTpruyeckue BIpaXXEHUS U 29 1 0
ypaBHEHHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCUH 10 1 0
8 HenpepriBable pyHkiun. [IpousBoanas 20 1 0
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 5 2 0
3HaHUHI
OBILIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 136 10 0




11 KUIIACC

KoJsnuecTBO yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM Kontposbnbie  TIpaxriecke (uudpossbie)
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesr
1 I/ICCJ'IG,I[OBaHI:IC GYHKIHHA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 ITepBooOpasHast 1 HHTETpa 12 1
3 ['paduku TPUTOHOMETPUUECKUX (PYHKITHIA. 14 1
Tpuronomerprueckue HEPaBEHCTBA
4 HppanmonanbHbie, TOKa3aTeIbHBIE U 24 1
norapuMuuecKre HepaBeHCTBA
5 KommiekcHbie uncna 10 1
6 HatypanbHble U 11e51ble ynciia 10 1
CucreMsbl paliioHaIbHBIX, UPPALMOHATBHBIX
7 MOKAa3aTeNbHBIX U JOrapu(pMUUECKuX 12 1
yYpaBHEHUNU
8 3amaun ¢ mapaMeTpamMu 16 1
9 HOBTOPGHI/IG, 000011eHHE, CHCTEMATU3aLIU 16 2
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmyecTBo yacoB
Ne i/m Tema ypoka Beero KourtpoJabHbie IIpakTuyeckue
padoThI padoThI

1 MHO)KSCTBO, olepalnuy HaJl MHOXKECTBAMH 1 0 0
U MX CBOWCTBA

2 Juarpammel Ditiepa-Benna 1 0 0

3 [TpuMeHeHHe TEOPETHKO-MHOKECTBEHHOTO 1 0 0
arrmapara Juisi pelieHus 3a1aq
Panmonanehbie yncia. OOBIKHOBEHHBIC U

4 JECSITHYHBIC IPOOH, TTPOLICHTHI, 1 0 0
0ECKOHEUHBIC TICPUOTUUCCKUE IPOOH
Parnmonanehbie yncia. OOBIKHOBEHHBIC U

5 JECSITHYHBIC IPOOH, TTPOIICHTHI, 1 0 0
OeCKOHEUHBIC TICPUOTUUCCKUE IPOOH

5 [Tpumenenue apoOeit U MPOIIEHTOB ISt 1 0 0
peleHMsI MPUKJIAIHBIX 33724

2 [Tpumenenue apoOeit U MPOIIEHTOB ISt 1 0 0
peIIeHHsI MPUKIIAIHBIX 3a7a4

8 HeicTBuTenbHble yncia. PalimonaabHbie U 1 0 0
UppalroHaIbHBIC YUCIIA

9 ApUI/I(I)MeTI/ILIeCKI/Ie OTIEPAIIUH C 1 0 0
JCHCTBUTEIILHBIMU YHCIIAMHU

10 Mozfym, JEWCTBUTEIBLHOIO YHCIIA U €T0 1 0 0
CBOWCTBA
[TpuGnuKEHHBIC BEIYUCIICHUS, TPABHIIA

11 OKpYTJICHUS, TPUKUIKA U OI[EHKA 1 0 0

pe3yiibTara BBIUMCIICHU M




12

OCHOBHBIE METO/IbI pEUICHUS LIETBbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI pEUICHUS LETbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

14

15

16

OCHOBHBIE METO/IbI pELIEHHUS LIETBbIX U
TpOOHO-pAllMOHATBHBIX YPABHEHUH U
HEPaBEHCTB

MHOro4wieHsl OT OAHON MEPEMEHHOM.
Jlenenre MHOTO4JIeHAa HA MHOTOUWICH C
octaTtkoM. Teopema besy

MHorouseHsl ¢ HeabMu Kod(hhuiineHTamu.
Teopema Buera

17

Pemrenne cucreM TUHEHHBIX YpAaBHEHUN

18

Pemrenne cucreM TUHEHHBIX YPaBHEHUN

19

Martpuna cucTeMsl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuLsl 2X2, €ro
rE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIUHCJICHHE €r0 3HAYCHUS

20

Onpenenurens MaTpuLbl 2X2, €ro
reOMETPHUECKUIT CMBICT U CBOMCTBA;
BBIYMCIICHUE €I'0 3HAUYCHUA

21

22

[Ipumenenue onpenenuTens s peuIeHUst
CUCTEMBI JINHENHBIX YPABHEHUN
Pemenue npuknaaHeix 3aaa4 ¢ MOMOILBIO
CUCTEMBI JINHEWHBIX YPaBHEHHUU

23
24

Pemrenne npukitagHpIxX 3a/1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

KonrtponbHas pabora: "PanmonanbHble




25

26

27

28

29

30

ypaBHEHUS U HepaBeHCTBa. CHUCTEMBI
JINHEHHBIX YpaBHEHUN"

DyHKIUA, CTTOCOOBI 3a1aHus (DYHKITHH.

B3aumnuo o6partubie ¢pynkimuu. Kommosurms

byHKIMHA
I'padux pyHkumu. D1eMeHTapHbIC
npeoOpa3oBanus rpadukoB QyHKIMIA

OO6nacTh ornpeieNeHUs] 1 MHOXKECTBO
3Ha4eHui pyHkuuu. Hymm QyHkmm.
[TpoMeXyTKH 3HAK IIOCTOSIHCTBA

YETHble ¥ HEYETHBIE (PYHKIIHH.
[lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

MakcuMyMbl U MUHUMYMBbI (DYHKIIHH.
HauOonbliee 1 HauMeHbIIee 3HAYCHUE
(GYHKITUN Ha IPOMEKYTKE

Jluneitnas, kBagpaTHU4Has u ApoOHO-
JTuHeHast pyHKIMUK

31

DneMeHTapHOe UCCIIEJOBAaHNE U
MOCTPOEHUE I'paUKOB ITUX DYHKIUN

32

33

DneMeHTapHOe UCCIIeIOBAHUE U
oCcTpoeHHe rpauKOB 3THUX QYHKIUH
CreneHsb ¢ 1eTbIM MOKa3aTesneM. bunom
HeroTona

34

35

36

Crenens ¢ 1eabIM MoKazareneM. bunom
Herorona

CrenenHast GyHKLUSA C HATYPAJIbHBIM U
LeJbIM MoKa3areneM. E€ cBoiicTBa
rpaduk

Kontponbnas padora: "CreneHnas




¢ynkuus. E€ cBolicTBa u rpadux”

37

38

39

Apudmernieckuil KOpeHb HaTypaTbHOU
CTEIICHH U €r0 CBOWCTBA
Apudmernieckuil KOpeHb HaTypaTbHOU
CTEIICHH U €r0 CBOWCTBA
IIpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIepKAIIMX CTEIIEHU U KOPHU

40

41

[IpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHM,
coJiepKalluX CTENEHU U KOPHU
[Ipeobpa3oBaHUs YUCIOBBIX BBIPAKECHHIH,
coJiepKalluX CTENeHU U KOPHU

42

WppanmonansHble ypaBHeHN. OCHOBHbIE
METO/bl PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU

43

WppanmonansHble ypaBHeHN. OCHOBHbIE
METO/IbI PELIEHUS UPPALUOHAIBHBIX
YpaBHEHUU

44

45

WppanmonansHeie ypaBHeHUsA. OCHOBHbBIE
METO/bI PEMICHHS UPPALMOHAIBHBIX
ypaBHEHUH

PaBHOCHUIIBHBIE ITEPEXO/BI B PELICHUU
HMPPALMOHAIIBHBIX YPABHEHUN

46

47

PaBHOCHUIIbHBIE TTIEpEXObl B PELHICHUH
UPPaLMOHAIIBHBIX YpaBHEHUI

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUHT
MPPALMOHAIIBHBIX YPABHEHUN

48

49

PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
UppalMOHABHBIX YPaBHEHHH

CaoiicTBa 1 rpa@ K KOpHS N-Oi CTENeHU
Kak (pyHKIIMM 0OpaTHOM CTETEeHH ¢




HAaTypaJIbHBIM I10Ka3aTelIeM

50

CoiicTBa u rpaduk KOpHS N-0if cCTeNeHN
KakK (QyHKIIMM OOpaTHOM CTEIICHHU C
HaTYpaJIbHBIM ITOKa3aTelIeM

51

52

Kontponbnas padota: "CBoiicTBa u rpadux
KOpHs N-ou creneHu. MppanvoHanbHbIe
ypaBHeHUs"

CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeIeM U
€€ CBOICTBa

53

54

Cremnens ¢ pallMOHAIBHBIM MOKa3aTeIeM 1
e€ cBOMCTBA
CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeNIeM U
e€ CBOMCTBA

55

56

[TokazarenpHast QyHKIHS, €€ CBOMCTBA U
rpaduk

Hcnonb3oBanue rpaduka GyHKIMM 115
peuieHusl ypaBHEHUI

57

Hcnonb3oBanue rpaduka GyHKIMM 115
peuieHusl ypaBHEHUI

58

[TokazatenpHbie ypaBHeHUS. OCHOBHBIE
METO/bI PEIICHUS TTOKA3aTEeIbHBIX
YpaBHEHUU

59

[TokazarenbHble ypaBHEHUS. OCHOBHbIE
METO/IbI PEIIEHUS IMOKA3aTENbHBIX
YpaBHEHUU

60

[TokazarenbHble ypaBHEHUS. OCHOBHBIE
METO/IbI PEIIEHUS ITOKA3aTENbHBIX
YpaBHEHUU

61

Kontponbnas padota: "[lokazarenpHas
¢byukius. [lokasaTenbHble ypaBHeHUS"




62 Jlorapudwm uucna. CpoiicTa siorapupma 1 0 0

63 Jlorapudwm uucna. CpoiicTa iorapupma 1 0 0

64 Jlorapudwm yucna. CoiicTsa jorapudpma 1 0 0

65 JlecsaTHYHBIC U HATYpaJIbHBIC JOTapU(PMBbI 1 0 0

66 JlecsaTHYHBIC U HATYpaAJIbHBIC JTOTaPU(PMBbI 1 0 0

67 [IpeoOpa3oBanue BhIpaKEHUM, COACPIKAIINX 1 0 0
Jorapupmsbl

68 [IpeoOpa3oBaHue BEIPpAKESHHH, COIEPIKALTUX 1 0 0
sorapu@mbl

69 [IpeoOpa3oBaHue BhIpAXKCHUN, COACPIKAIINX 1 0 0
Jorapupmsbl

70 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U 1 0 0
rpaduk

71 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U 1 0 0
rpaduk

79 Hcnonb3oBanue rpav(I)I/IKa GyHKIUU s 1 0 0
peleHus ypaBHEeHHI

73 Hcnons3zoBanue rpaii)m(a byHKIMYU 175 1 0 0
peleHus ypaBHeHUH
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE

74 METOBI pEIIeHUs JIOTapU(PMUIECKIX 1 0 0
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METOBI peIIeHuUs JIorapu(PMUIECKUX 1 0 0
YpaBHEHU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METOBI peIIeHus JIorapu(PMUIECKUX 1 0 0
YpaBHEHUU

77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH 1 0 0



Jorapu(pMHUUECKUX YpaBHEHUN

PaBHOCHIIBHBIE IIEPEXOBI B PELICHUN

78 . 1 0 0
Jorapu()MUYECKUX YpaBHEHUI

79 KontponsHas padora: "Jlorapudmuueckas 1 1 0
¢dbynkuus. Jlorapudpmudeckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT'€HC U KOTAaHTEHC 1 0 0
YHCIIOBOTO apryMeHTa

81 CuHyC, KOCHHYC, TAHI'€HC M KOTaHTCHC 1 0 0
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC U apKTaHTEHC 1 0 0
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHTEHC 1 0 0
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyXHOCTb,

84 oTpeieNIeHUEe TPUTOHOMETPUICCKIX 1 0 0
(YHKIHMIA YMCIIOBOTO apryMeHTa
TpuronomeTprueckas OKpy)HOCTb,

85 OIIpeIENIEHUE TPUTOHOMETPHUUECKHUX 1 0 0
(GyHKIIMI YKCIOBOTO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITHI 1 0 0

87 OcCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITHI 1 0 0

88 OcCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITHI 1 0 0

89 OcCHOBHBIEC TPUTOHOMETPUIECKHE (HOPMYITHI 1 0 0

90 Hpeo6pa30uBaHHe TPUTOHOMETPUIECKUX 1 0 0
BBIPOKCHU

91 Hpeo6pasovBaHHe TPUTOHOMETPHUIECKUX 1 0 0
BBIPKCHU

92 [TpeoOpa3zoBaHue TPUTOHOMETPUIECKUX 1 0 0

BBIPA)KCHUI



[Ipeobpa3oBaHUe TPUTOHOMETPUUECKUX

93 . 1 0 0
BBIPaKCHU

94 Pemenue TpuroHoMeTprUYeCKUX ypaBHEHUM 1 0 0

95 Pemienne TpUroHOMETpUUECKUX YpaBHEHUI 1 0 0

96 Pemienne TpUroHOMETPUUECKUX YpaBHEHUIN 1 0 0

97 Perienue TpUrOHOMETPHUUECKUX YpaBHEHUN 1 0 0

98 Pemenuie TpUroHOMETPUUECKUX YpaBHEHUIN 1 0 0

99 Pemenue TpUroHOMETPUYECKUX YpaBHEHUI 1 0 0

100 Pemenne TpUroHOMETPUUECKUX YpaBHEHUI 1 0 0
KontposnsHas padota:

101 "TpUrOHOMETPUUYECKUE BBIPAKEHUS U 1 1 0
TPUTOHOMETPHYECKHE YpaBHEHUS"
[TocenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS

102 nocjenoBaTenbHOCTeH. MeTos 1 0 0
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE U OTPAaHUYEHHBIE

103 mocJieI0BaTeIbHOCTH. VicTopust aHanm3a 1 0 0
0ECKOHEUHO MaJIbIX

104 Apudmernueckas nporpeccus 1 0 0

105 I'eomeTprueckas nporpeccus 1 0 0

106 beckoHeuHo yObIBaromiasi reoMeTpruiecKast 1 0 0
nporpeccus

107 Cymma 6CCKOHejIHO yOBIBaroIIEH 1 0 0
TeOMETPHYECKON TPOTPECCUHU

108 JIMHENHBIN U SKCIOHEHITMAIBHBIA POCT. 1 0 0
Yucno e. @opmyiia CIOKHBIX MPOLIEHTOB

109 JIMHENHBIN U DKCIOHEHIMAIIBHBIA POCT. 1 0 0
UYucno e. Dopmyia CI0KHBIX IPOLEHTOB

110 Vcnonp30BaHue POTPECCHH TSI PEIICHUS 1 0 0



peanbHBIX 3a/1a4 MPUKJIAJHOrO Xapakrepa

111
112

Konrponsnas pabora:
"[locnenoBarenbHOCTH U IIporpeccun’

HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA

113

114

Touka pa3pbeiBa. ACUMITOTHI TpadUKOB
byHKIMHA

CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA
OTpE3Ke

115

116

CBoiicTBa (hyHKIMH HETIPEPHIBHBIX HA
OTpE3KE

Metox HHTEPBAIOB JJIsl PELICHUS
HEpPABEHCTB

117

118

119

Meroa UHTEpPBAJIOB ISl pEIICHUS
HEPaBEHCTB

Metoa UHTEPBAJIOB ISl pEIICHUS
HEPaBEHCTB

[IpuMeHeHne CBOWCTB HENPEPHIBHBIX
GbyHKIMIA 17151 peleHus 3a1a9

120
121
122

[IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKUIMH 1715 pelieHus 3a1a4

IlepBas u BTOpas Npou3BOIHbIE PYHKIIUU

Omnpenenenne, TeOMETPUIECKUI CMBICIT
MIPOU3BOIHOM

123

Onpenenenue, GU3NUECKUN CMBICIT
MIPOU3BOIHOM

124

125

VYpaBHeHHEe KacaTelbHON K rpaduKy
GbyHKIIUU
VYpaBHeHHEe KacaTenbHOU K TpaduKy
byHKIIIR



126 [Tpon3BoiHBIC AJIEMEHTAPHBIX (HYHKIUI 1 0 0

127 [Tpon3BoiHBIC ANIEMEHTAPHBIX (HYHKIUH 1 0 0
[TpousBoaHas CyMMBI, TIPON3BEACHUS,

128 N 1 0 0
YaCTHOTO ¥ KOMITO3UIMU (QYHKIUN
[Tpon3BoaHast CyMMBI, IPOU3BEICHHS,

129 . 1 0 0
YAaCTHOTO U KOMIO3UIMH (QYHKIIUH
[TpousBoaHas CyMMBI, IPOU3BEACHUS,

130 N 1 0 0
9aCTHOTO ¥ KOMITO3UIMH (YHKIUH

131 KonTponbnast padora: "[IpousBonnas” 1 1 0

132 HOBTOPG?HG, 06061116"}1146, CHCTEMaTH3aIHs 1 0 0
3HaHMU: "YpaBHEHUS

133 HOBTOPG'I'-II/IC, 06061'1'16Hne, CHCTeMaTH3alus 1 0 0
3HaHuii: "OyHKIKH

134 Hroroast koHTpoIbHAs paboTa 1 1 0

135 HToroasi KOHTpOJIbHAsA paboTa 1 1 0

136 HOBTOPGHI/IG, 0000I11IeHNEe, CHCTEMATH3AINS 1 0 0
3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



11 KUIIACC

Ne
n/n

Tema ypoka

[IprumeHeHnue nporu3BOJHON K
WCCJICIOBAHMIO (YHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpuMeHeHne npon3BOIHOM K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

KoanuecTBo 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOM K
UCCIIeI0BaHHIO (PYHKIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IprMeHeHne npon3BOIHON K
UCCIeIoBaHMIO (PYHKIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IprMeHeHne npon3BOIHON K
UCCIeIoBaHMIO (PYHKIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IprMeHeHne npon3BOIHON K
UCCIeIoBaHMI0 (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenue HaHOOJIBIICTO U

HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHOM

(GYHKLIUU Ha OTpe3Ke
Haxoxnenne HanOobIIero u

HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHON

(GyHKLIUU Ha OTpe3Ke




Haxoxnenue HanOoJIbIIErO U
HAUMEHBIIIETO 3HAYCHUS HEIPEPHIBHOM
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenue HanuOoJIbIIETO U
HAUMEHBIIIETO 3HAYCHUS HEPEPBIBHOM
(GyHKIMU HAa OTpE3Ke

11

12

13

14

15

Haxoxnenue HanOobIIero u
HAaUMEHBIIIEr0 3HAUYEHUS HENPEPbIBHOM
(GYHKLUU Ha OTpe3Ke

Haxoxnenue HanOobIIero u
HAaUMEHBIIIET0 3HAUEHUS HENPEPbIBHOMN
(GYHKLUU Ha OTpe3Ke

[IpumeHeHne MPOU3BOTHOM JIJIst
HAXO0JKJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUS HAaWTYy4YlIEro pelieHus B
MIPUKJIAJHBIX 3a/1a4ax

IIprMeHeHre nporu3BOIHOMN ISt
ONpEAEIIEHUS CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GOpMyYJION WK
rpaduxkom

16

IIprMeHeHre nporu3BOIHOM IS
ONpEAEIICHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3aIaHHoro GopMyIIoN WK
rpaduxkom

17

Komnoszumus ¢pyHkuuii

18

Komnoszumus ¢pyHkumii

19

Komnoszumus ¢pyHkumii

20

["'eomeTpuyeckue o0pa3bl ypaBHEHUHN Ha

e




KOOPAMHATHOM INIOCKOCTH

I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha

21 KOOPJMHATHOM IJIOCKOCTHU

29 KonTtponsHas pabdora: "Mccnenoanue
(GYHKIHHA ¢ TTOMOIIBIO TPOU3BOAHON"

23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX
[TepBOOOpa3HbBIE 3TIEMEHTAPHBIX

24 byukuuii. [IpaBuna HaxoxaAEHUS
epBOOOPA3HBIX
[TepBOOOpa3HbBIE 3TIEMEHTAPHBIX

25 ¢dbyukuuii. [IpaBuna HaxoxaeHUS
epBOOOPA3HBIX

26 Huterpai. I eomeTpuyeckuii CMbICI
WHTETpaia

97 Brruncnenue onpeneaéHHOro HHTETpaia
1o popmyne HeroTona-JleliOHuIa

28 Brruncnenue onpeneaéHHOro HHTETpaia
1o popmyne HeroTona-JleliOHuIa

29 [IpuMeHneHnne nHTETpaNa s
HAXO0XJICHUS TUIOIIaIel TUIOCKUX QUTYp
[TpumeHeHne uHTErpana 1is

30 HAXO0XJICHUS 00EMOB reOMETPHUIECKIX
Ten

31 [Ipumeps! perienunit
nuddepeHIaTbHBIX YpaBHEHUH

32 [Ipumeps! permenunit
TuddepeHIMaIbHbIX ypaBHEHUN

33 MaremaTrnueckoe MOAECIMPOBAHUE

PCAJIbHBIX IMTPOUCCCOB C MTOMOIIBIO




g depeHIraIbHbIX ypaBHEHUN

KonTtponsnas padora: "[leppooOpaznas

34 "
U MHTerpal

35 Tpuronomerpudeckue QyHKINU, UX
CBOWCTBA U rpaMKu

36 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpaduKu

37 Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U rpaduKu

38 Tpuronomerpudeckue GyHKLINHU, UX
CBOWCTBA U TpaduKu

39 Tpuronomerpuieckne GyHKIIUH, UX
CBOWCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

40 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHIX

43 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

44 Pemrenne TpuroHOMeTpUYECKUX
HEPaBEHCTB

45 Perienne TpUroHOMETPHUUECKUX
HEPaBEHCTB

46 Pemenune TpuroHoMeTpuuecKux




HEPABEHCTB

Pewienne TpuroHOMeTpUYECKUX

47
HEPaBEHCTB
Kontponsnas pabdora: "I'paduku

48 TPUTOHOMETPUYCCKUX (QYHKITUH.
Tpuronomerpruueckue HepaBeHcTBa"

49 OCHOBHBIEC METO/IbI PEIICHUS
IIOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEILICHUS
NIOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIEC METO/IbI PEIICHUS
IIOKa3aTeIbHbIX HEPABEHCTB

52 OCHOBHBIE METO/IbI pEILICHUS
NO0Ka3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIEC METO/IbI PEIICHUS
JorapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIEC METO/IbI PEIICHUS
JorapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS
norapu(pMUUECKIX HEPABEHCTB

56 OCHOBHBIEC METO/IBI PEIICHUS
JorapupMHUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEILICHUS
UppaIMOHATLHBIX HEPABEHCTB

58 OCHOBHBIEC METO/IBI PEIICHUS
UppalMOHATILHBIX HEPABEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
UppalMOHATILHBIX HEPABEHCTB

60 OcHOBHBIE METO/BI PELLIEHUS




UPPALMOHAJIBLHBIX HEPABEHCTB

61

62

63

I'paduueckue MeTOBI pemeHUs
UpPPAIMOHATILHBIX YPaBHECHHUN
I'paduueckue MeTOBI pemeHUs
UpPPAIMOHATILHBIX YPaBHECHHUN

I'paduueckue MeTobl pelIeHus
IIOKa3aTeJIbHBIX YPAaBHEHUN

64

65

I'paduueckue meToabl pemeHus
[10KAa3aTeJIbHbIX HEPABEHCTB

I'pauueckue METOBI peLIeHUs
JOrapupMHUECKUX YPaBHEHUH

66

67

I'paduueckue meToabl pemeHus
Jorapu(pMUUECKUX HEPABEHCTB

['padmyeckue METOABI peLICHH
norapu(pMUUECKIX HEPABEHCTB

68

69

70

71

72

I'paduueckue MeTObI perIeHus
MOKa3aTeNNbHBIX U JIOrapu(PMUUECKUX
yYpaBHEHUNU

I'paduueckue MeTObI perIeHus
MOKa3aTeNIbHBIX U JOrapu(pMUUECKUX
yYpaBHEHUNU

I'paduueckue MeTObI perIeHus
MOKa3aTeNbHBIX U JOrapu(OMUYECKUX
HEPABEHCTB

I'paduueckue MeTo bl pereHus
MOKa3aTeNbHBIX U JIOrapu(OMUYECKUX
HEPABEHCTB

KonTtponbHas pabora:
"UppanmoHanbHble, OKa3aTelbHbIE U
norapudmrueckue HepaBeHCcTBA"




KomrnekcHeie yrcna. AnreOpandeckas

73 U TpUTOHOMETpHUEcKass (OPMBbI 3aIHCH 1
KOMILJIEKCHOT'O YHCIIa
KomrnekcHpie yncna. AnreOpandeckas

74 ¥ TpUTOHOMETpHUUEcKas (OPMBbI 3aIHCH 1
KOMILJIEKCHOT'O YHCIIa

75 ApudmeTnueckue oneparuu c 1
KOMILICKCHBIMHU YUCIIAMH

76 Apudmerndeckue onepanum ¢ 1
KOMIUIEKCHBIMU YHCIIAMU

77 I/I306pa)KeHI/IeUKOMHJIeKCHLIX qrcen Ha 1
KOOPJWHATHOM MIIOCKOCTH

78 I/I306pa)K€HI/IevKOMHJIeKCHI>IX YHCell Ha 1
KOOPJMHATHOM TIIOCKOCTU

79 ®opmyna Myaspa. Kopau n-oii crenenn 1
U3 KOMILIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu N-oii ctenenn 1
U3 KOMILJIEKCHOTO YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YUCET JUTsI

81 peleHus GU3NYECKUX U 1
TeOMETPHUYECKUX 33124

82 KOHTR'OJ'ILHaFI pabota: "KomruiekcHbie 1
qucia

83 Harypanbnble u niensie yucna 1

84 Harypanbnble u nensie yucna 1

85 [IpumeHeHre NPU3HAKOB IETMMOCTH 1
IEINTBIX YUCEell

86 [IpumeHeHre NPU3HAKOB IETMMOCTH 1

[EIIBIX YUCEIT




87

88

[IpuMeHeHne npu3HaKOB ACIUMOCTH
nensix yncen: HOA u HOK

[TpuMeHeHre TpU3HAKOB IETUMOCTH
nensix yrcesn: HOJl u HOK

89

HpI/IMeHCHI/IC IIPU3HAKOB JACIIMMOCTHU
HECJIBIX YUCECII: OCTATKU 110 MOAYJIIO

90

91

92

[IpumeHeHne NpU3HAKOB JETUMOCTH
LIEJIBIX YHUCEII: OCTATKHU 10 MOIYJIIO
[IpuMeHeHrne TPU3HAKOB JIETTMMOCTH
LEJIbIX YHCEIl: alrOpuT™ EBKIMaa aist
pelIeHus 3a/1a4 B LEJIbIX YHCIIaxX

KoHnTtponbHas pabota: "Teopus menbix
yucen"

93

CucreMa 1 COBOKYTHOCTb ypaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIE/ICTBHS

94

95

96

97

98

CucreMa 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBHUS

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX
yYpaBHEHUNU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
YpaBHEHUN

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
yYpaBHEHUNU

OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX




ypaBHEHU I

99

OcHOBHBIE MCTOJbI pCIICHUA CUCTCM U
COBOKYITHOCTEH JorapupMuueckux
ypaBHEHU I

100

101

102

103

104

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH JIoTapu(pMUIecKIX
YpaBHEHUU

[IprMeHeHne CUCTEM K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3a/1a4 13
pa3anyYHbIX 00JacTel HayKH U peaibHOM
YKU3HHU, HHTEPIIPETAIUs TTOJTYYSCHHBIX
pe3yIbTaToOB

[IprMeHeHne CUCTEM K PELICHHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3a/1a4 13
pa3an4YHbIX 00JacTel HayKH U pealbHOM
YKU3HH, HHTEPIIPETAIUS TTOTYISeHHBIX
pe3ynbTaTOB

[TpuMeHeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3ajad U 3a7a4 u3
pa3InYHbIX 001acTe HAYKU U peaslbHOM
YKU3HU, MTHTEPIIPETaLUs MOJTyUYEeHHBIX
pE3yJIBTaTOB

Konrtponbnas pabora: "Cucremsl
palMOHATIBHBIX, UPPALIMOHAIBHBIX
NOKa3aTeIbHbBIX U JIOTapu(MUIECKUX
ypaBHeHUH"

105

ParmonanbHbie ypaBHEHUS C
napaMeTpamu

106

PanmonansHble HEpaBEHCTBA C
rapaMeTpamMmu




PanmonanbHBIE CUCTEMBI C

107
napameTpamu

108 HppauroHanbHble ypaBHEHUS,
HEPABEHCTBA C apaMeTpaMHu

109 HppauroHanbHbIe CUCTEMBI C
napaMeTpamu

110 [Toka3arenbHble ypaBHEHHS],
HEpaBEHCTBA C MTapaMeTpamMu

111 [Toka3zaTenbHbIE CUCTEMBI C
napaMeTpamu

112 Jlorapudmuuecknue ypaBHEHUS,
HEpaBEHCTBA C [TapaMeTpamMu

113 Jlorapudmuueckre CUCTEMBI C
napaMmeTpamu

114 TpuronomeTpruyeckue ypaBHEHUS C
napaMeTpamu

115 TpuroHomeTpuuecKkue HEPABEHCTBA C
napaMeTpamu

116 TpuroHoMeTpUYECKNE CUCTEMBI C
napaMeTpamu
IToctpoenune u ucciegoBaHue

117 MaTeMaTHIeCKHX MoJienen pealbHbIX
CUTYalUi C MOMOIIBIO YPaBHEHUH C
napaMeTpamu
[TocTpoenue u uccienoBanue

118 MaTeMaTHYECKHX MojieTiell peanbHbIX
CUTYaIUH C IOMOILBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamMu

119 [TocTpoenue u uccienoBaHue

MaTeMaTHYeCKUX MoAeIeH PCaAJIbHBIX




120

CUTYalHI C IOMOIIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamu

KoHnTtposnbhast pabora: "3amauu ¢
napamerpamu”

121

[ToBTOpEeHmE, 0600IICHNE,
cucTemarusanus 3HaHuil: "Ypasaenus"

122

123

124

125

126

[ToBTOpenue, 06001ICHNE,
cucTtemMaTu3anus 3Hanuil: "YpaBHenus"

[ToBTOpEHHE, 0000IICHUE,
cUCTeMaTu3alys 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHHN"

[ToBTOpEHHE, 0000IICHUE,
CHCTEMAaTH3aIus 3HaHUH
"Hepasencrtna"

[ToBTOpenue, 06001IEHNE,
CUCTEeMaTH3aIs 3HAHW:
"HepaBencraa"
[ToBTOpenue, 06001IIEHNE,
CHCTeMaTH3allysl 3HAHMIA:
"HepaBenctpa"

127

[ToBTOpenue, o6odIIEHNE,
CUCTEMATH3alLs 3HAHUI:
"IIpon3BojHas 1 €€ npuMeHeHue"

128

[ToBTOpenwue, 0600MIEHNE,
CUCTEMAaTH3als 3HAHUI:
"IIpon3BojHas u €€ npuMeHeHue"

129

[ToBTOpenme, 0600IIEHNE,
CUCTEMAaTH3als 3HAaHUI:
"ITpousBoaHas u €€ npuMeHeHue"

130

[ToBTOpenue, 0600IIEHNE,




cucremarusauus 3Hanuil: "Uurerpan u
ero npumMeHenue"

[ToBTOpEHME, 0000IICHUE,

131 o " 1
cucTeMaru3aiys 3HaHui: "OyHKIun
[ToBTOpEeHmE, 0600IICHNE,

132 o " 1
cucTemMaru3aiys 3HaHui: "OyHKIun
[ToBTOpenue, 06001ICHNE,

133 o " 1
cucTeMaru3aius 3HaHui: "OyHKuun

134 Hrorosast KoHTpoIbHAs paboTa 1 1

135 Hrorosast kKoHTpoIbHAs paboTa 1 1

136 [ToBTOpEHHE, 0000IICHUE, 1
CUCTEMAaTH3aLMs 3HAHUH

OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET






