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MNOACHUTEJIBHASA 3AIINCKA

VYueOHbIl Kypce «Anredpa W Hadajla MAaTEeMaTHYECKOTO aHaIM3a» SBISAECTCS OJHUM U3
HanOoJiee 3HAYUMBIX B IpOrpamMMe CpeJHEero oomiero o0pa3oBaHUs, ITOCKOJBKY, C OIHOMN
CTOPOHBI, OH O0ECIeYMBACT MHCTPYMEHTAIBbHYIO 0a3y Ui HM3y4eHHs BCEX EeCTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYroil CTOpPOHBI, (POPMUPYET JIOTUYECKOEe M aOCTPaKTHOE MBILILICHUE
oOyJaromuxcsi Ha YpOBHE, HEOOXOAMMOM Jii OCBOCHHUS HH(POPMATHKH, OOIIECTBO3HAHUSA,
UCTOPUHU, CIIOBECHOCTH M JPYIHMX JAUCHUIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT  YHMBEPCAJIBHBIM  S3BIKOM COBPEMEHHOW HayKH, KOTOpas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VYu4eOHblif Kypc anreOpbl M Hadajdl MaTeMaTHYecKOro aHajn3a 3aKJIaJblBaeT OCHOBY JIJIS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHUHM, OWUOJOrMM, TOHUMAaHHUS OCHOBHBIX
TEHJCHIMA pPa3BUTUS AKOHOMHMKH M OOINECTBEHHOHM >KM3HHU, MO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO MCIOIB30BaTh WX IS
JanbHeWIero oOpa3oBaHHMs W B IIOBCEJIHEBHOM JKM3HM. B TO 3Ke Bpems OBjIajeHue
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU alnreOpbl ¥ MaTeMaTHYeCKOrO aHaIn3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTH, JOKa3bIBATh
YTBEPXKICHHSI C TIOMOIIBI0 UHAYKIIMHA U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHUE U
KOHKpETH3aIUlo, a0CTparupoBaHUE U aHAIOTHI0, (OPMHUPYET KPEaTUBHOE U KPUTHUECKOE
MBIIIUICHHE.

B xone um3ydeHus yuyeOHOro kypca «Aisrebpa M Hayala MaTeMAaTUYECKOIO AaHAIU3a»
oOyJaromuyecs: TMONYyYaloT HOBBIM ONBIT pEIICHHUs TNPHKIAJHBIX 331ad, CaMOCTOSTEIHHOTO
MOCTPOCHUS MaTeMaTHYeCKUX MOJIEJeH pealbHbIX CUTYyalluid, UHTEPIPETalrdd MOTy4YEeHHBIX
pelIeHui, 3HAKOMSTCS C MpUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUICCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak uepe3 yueOHBIH MaTepual, CrocOOCTBYIOMIMI (OPMUPOBAHUIO HAYUYHOTO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4dyeOHOM  JesATeNbHOCTH, TpeOyromen
NPOJIOJDKUTEIPHON — KOHIIGHTPAlMM ~ BHUMAHUSI, CAMOCTOSITENIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJIYYECHHBIN PE3yJbTaT.

B ocHoBe Meronuku oOyueHus anreOpe W HayalaM MaTeMAaTUYECKOTO aHaIM3a JIEKUT
JEeSTENIbHOCTHBINA MPUHIUT O0yYEHUSI.

B ctpykType yuebHOro Kypca «Anredpa 1 Hauajaa MaTeMaTUYECKOTO aHAJIN3a» BbIIEICHBI
CIIEAYIOIINE COJEPIKATEIbHO-METOJMUECKre JTHHUN: «Yucna W BBIYMCICHU», «DYHKIUU WU
rpaduxu», «YpaBHEHUs U HepaBeHCTBay, «Havana MaTemaTHdeckoro aHaian3ay», «MHOKeCTBa U
Joruka». Bce OCHOBHBIE COIEPKATETHbHO-METOAWYECKUE JIMHUU H3YYarOTCS Ha MPOTSHKEHUU
JIBYX JIET OOy4eHHs] Ha YpOBHE CpefHero oOiiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYyT
Jpyra W TIOCTENEHHO HACHIIIAsACh HOBBIMH TeMaMH M pasznenamu. JlaHHBIA y4eOHBIH Kypc
ABIISIETCS. WHTETPAaTHBHBIM, TIOCKOIBKY OOBEAMHSET B ceOe colep)KaHhe HEeCKOIbKUX
MaTeMaTHYECKUX JUCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHalu3,
TEeOpUsi MHOXKECTB, MaTreMaTudeckas joruka u napyrue. [lo mepe Toro kak oOydaromuecs
OBJIaJIEBAIOT BCE Oosiee MIMPOKHMM MaTeMAaTUYECKUM alllaparoM, y HHUX IOCJIel0BaTeIbHO
(dopMHpyeTCsT U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUECKyl0 MOJeNb pealbHON
CUTyalliu, TPUMEHSATh 3HAHUS, MOJTYYCHHBIE MPU U3YUYEHUU Y4eOHOTO Kypca, A pelieHUs
CaMOCTOSITENTEHO COPMYJIMPOBAHHONH MaTeMaTHYeCKOW 3afadd, a 3aTeM HWHTEPIPETHPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYEeCKass  JMHUSA  «Yucima W BBIYMCICHHS»  3aBepIIacT
(I)OpMI/IpOBaHI/Ie HaBBbIKOB HCITIOJIbB30BaHUA ﬂeﬁCTBHTCHBHLIX YHUCCJI, KOTOPOC 6I>IJIO Ha4yaTO Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero o0pa3oBaHus 0co00e
BHUMaHHE yaensieTcss (OpMUPOBaHUIO HABBIKOB PAIlMOHAIBLHBIX BBIYUCICHHH, BKIIOUYAIOIIAX B
ceOsl MCIONIb30BaHKME PA3IMYHBIX ()OPM 3alUCH YHCIIa, YMCHHE NIENaTh MPUKHUJIKY, BBITOIHAThH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPAXKCHUAA, pa6OTaTb C MaTeMaTUu4Y€CKNMHU
KOHCTaHTaMH. 3HAKOMBIE O6y‘IaIOH_[I/IMCSI MHOXCCTBAa HATYpPAJIbHbIX, LCJIbIX, PAllMOHAJIBHBIX U
JICHCTBUTEIILHBIX YHCEN JIOTIOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxmaoMm U3 3THX
MHOECTB PacCCMaTPUBAIOTCSl CBOMCTBEHHBIE €MY CIEIM(PHUSCKUE 3a/1a4H U OTICPAIUH: JICTICHUE
HAallelo, ONCPUPOBAHUE OCTATKAMH Ha MHOXKECTBE IENIBIX 4YHCEN, O0COObIe CBOWMCTBa
palrOHAJIBHBIX W HUPPAlMOHAJIBHBIX YHCCII, apI/I(bMCTI/I‘-ICCKI/IC Oorcpanru, a TAaKXKXC HM3BJICUCHUC
KOpHS  HATypaJIbHOW  CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  uucell.  biaromaps
MOCJICIOBATEIBHOMY — PAacUIMPEHUIO Kpyra HCIOJB3YeMbIX YHCEI W 3HAaKOMCTBY C
BO3MOXHOCTSIMH UX TIPUMEHEHUS JJISl PELICHUS PA3IMYHbIX 3a7a4 (POPMHUPYETCS PEACTAaBICHNE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIA B IIOCTPOCHUM MOJIEIIEN PEAIbHOIO MUPA, IIIMPOKO
UCTIOJIB3YIOTCS] 0000IIEHNE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUS M HEPaBEHCTBA» peallM3yeTcs Ha MPOTSHKCHUU BCEro oOydeHUs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaXIOoM paszaeie IIporpammer
HPEYCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3a1ad. B pe3ysibraTe oOydaromuecs OBIAJICBAIOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHsI PAllMOHAIBHBIX, HWPPAIMOHAIBHBIX, [OKAa3aTeIbHbIX,
JOTapU(PMHUECKUX U TPUTOHOMETPUYCCKHX YPaBHCHUH, HEPABEHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIIMX IMMapaMCTPHhI. HOJIyquHI)Ie YMCHHUA IIHUPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
(GyHKIMI ¢ TOMOIIbIO IPOU3BOAHOMN, IPU PEICHUN NPUKJIAJIHBIX 3a/1a4 U 3a7]a4 Ha HaXOXKICHHE
HauOOJIBIIINX U HAUMCHBIINX 3HaUCHHUI (yHKIMU. [laHHAs cojepkaTeNbHas JIMHUS BKIFOYACT B
ce0s1 Takke (GOpPMHUPOBAHWUE YMEHHUH BBINOJIHATH Pacu€Thl MO QopmylsiaMm, MpeoOpa3oBaHuUs
PpaluOHAJIbHBIX, UPPAUOHAJIBHBIX U TPUTOHOMETPUUCCKUX BBIpa)KCHHfI, a TakKxXe BI)Ipa)KCHI/H\/JI,
COZIepKAaIUX CTerneHrn u Jorapudmel. brarogaps u3ydeHHIO alreOpanyeckoro marepuaia
NPOUCXOMUT JalbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIJICHUS
oOy4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyXKICHUH, pabOThl ¢ CUMBOJILHBIMU
dbopmamu, IpeICTaBICHUs] 3aKOHOMEPHOCTEM M 3aBUCHUMOCTEH B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeayaraet 3 QeKTUBHbIE HHCTPYMEHTHI I pEHIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a][a4, HAarJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxatenpHo-MeToAM4YecKast TUHUS «DYHKIMU U TpauKH» TECHO MEPEIUIeTaeTCs C
OpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJIBKY B  KakOM-TO  CMbIcIe  3a4aér
MOCJIC/IOBATEIbHOCTh ~ M3y4YCHUS  Marepuana. V3ydeHue  CTENEeHHOW, IOKa3aTelIbHOM,
JIOTapU(PMHUECKOW ¥ TPUTOHOMETPUIECKUX (DYHKIIHIA, HX CBOWCTB M TPAPHUKOB, HCIIOJIL30BAaHHE
GyHKIMA U1 pelieHus 3aaad M3 JAPYruX YYeOHBIX TMPEIMETOB M PEATbHOW JKU3HU TECHO
CBS3aHO KaK C MaTEMaTUYECKUM AaHAJIM30M, TaK M C PEHICHUEM ypaBHEHUN M HepaBeHCTB. [Ipum
3TOM OoJbIIOE BHUMaHuE yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTb (QopmyiaamMu
3aBHCUMOCTH MEXKIY Pa3IUYHbIMUA BEIMYHUHAMH, UCCIICIOBATH MOJYYCHHbIC (DYHKIMH, CTPOHUTH
ux rpaduku. Matepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJIeH Ha pPa3BUTHE YMCHUH U
HAaBBbIKOB, IMO3BOJIAIOIINX BBIPAXKATHE 3aBUCHUMOCTU MCXKAY BCIWMYHMHAMU B paSJ’II/I‘—IHOI\/'I (l)opMe:
aQHAJTMTUYECKON, Trpaduyeckoii W clIoBeCHOHM. Ero wu3ydeHme CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHS, CIIOCOOHOCTM K  OOOOIIEHWIO W  KOHKPETH3allHH,
UCTIOJIb30BaHUI0 aHAJIOT .



CopepxarenbHas 1uHusa «Hagana mateMaTnyeckoro aHajan3a» MO3BOJIIET CYHIECTBEHHO
pacIIMpUTh KPYI KaK MaTeMaTUYEeCKUX, TaK W MPUKIAJHBIX 33/1a4, JOCTYIHBIX 00YyJaromuMcs,
TaK KakK y HHUX IOSBISETCS BO3MOKHOCTh CTPOUTH TPAPHUKHU CIOKHBIX (DYHKIUH, OMPEICIIATh X
HauOOJIbIIME U HAUMEHbIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpeHHs mporeccoB. JlaHHas cojepaTelibHas JIMHUSA OTKPHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHUSI MATEMAaTHYECKUX MOJEJIEeH pealbHbIX CUTyallud, IO3BOJIAET
HaxOJIUTh HaWJIydlllee pEelICHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-2KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHaiu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOTO, (HOPMATBLHO-IOTUYECKOTO0 U KPEaTUBHOT'O MBIIUICHUS, (OPMUPOBAHUIO YMEHUN
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3YJIbTAaTax, MOJYYEHHBIX B XOJI€ pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 X aBTOpax.

CopgepxarenpHo-MeTOAUYECKass JUHUA «MHOXECTBA W JIOTMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YeCKOM JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MPEACTABJICHHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaralT HamOosiee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKUE NUCUUIUIMHBI U UX MPHUIIOKEHU B euHoe 1enoe. [lostomy
BOXHO JaTh BO3MOXXHOCTh OOy4YaloIIEeMyCs TOHHUMAaTh TEOPETHUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTHKU U HCIOJb30BaTh €ro Il BBIPAKEHUS CBOMX MbICIEH. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIEeAyeT MPU3HATHh CBOMCTBEHHYIO € CTPOroCTh
000OCHOBaHMUN ¥  CJI€IOBaHHE OMNpeAeNEHHBIM TpaBUJaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C JJIEMEHTAaMH MAaTE€MaTUYeCKOW JIOTMKH CIOCOOCTBYET DPAa3BUTHIO JIOTUYECKOTO
MBIIUICHUS OOYYarOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKJEHUS HAa OCHOBE JIOTMUECKHUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHAlM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYE€CKOTO  MOJCIMPOBAHUS, KOTOpPbIE  MPHU3BAaHBI  CIOCOOCTBOBATH
(GOpPMHUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJENIECH peaJbHbIX CHTYyallui, HCCIECIOBAHUS 3THUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aqaHusl BIUIETEHBbl B KXl W3 PA3[EOB MPOrPAMMBI,
MOCKOJIBKY BECh MaTepual yueOHOTO Kypca HIMPOKO HCTONB3YETCs ISl PEIICHHS MPUKJIATHBIX
3apad.  [lpu pemieHHMM  peanbHBIX TPAKTUYECKUX  3a7ad  OOydaromuecs pa3BHBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIB30BATh
aHAJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh MpoOiemy. JledarenpbHOCcTh MO (hOpMHpPOBAHHIO
HABBIKOB PEIICHUS MPUKIIAIHBIX 3a/1a4 OPTaHU3YETCs B MPOIIECCE M3YyUEHUs BCEX TEM y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha u3yuenue yuebHoro Kypca «Anredpa u Hauana MaTeMaTHYeCKOTO aHATN3a» OTBOJIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Henemo), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).

[Ipu peanu3anuu TaHHOW MPOTPAMMBI BO3MOKHO MPUMEHEHHE DJIEKTPOHHOTO 00yUeHUs 1
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

BocnurarenbHblii KOMIOOHEHT peanu3yercs: nocpeactBoM Moayis «llkonbHbId ypox»
paboueit mporpaMMbl BOCTTUTaHUS



COAEPXKXAHUE OBYUEHUA

10 KITACC

Yuciia ¥ BBIYMCTICHHSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoanueckue podu. IlpuMenenue apobdeii 1 MPOLEHTOB IS peICHUs TPUKIIATHBIX 3a]a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUN U peaTbHON KU3HU.

JleiicTBuTenbHbIC YKcna. PalmoHambHBIE M WppallMOHAIBHBIC YHcla. ApuMeTHUecKue
OIepanyy ¢ JECUCTBUTEIBHBIMU 4YucIaMU. MOIyib NEMCTBUTENBHOIO YHUCIIA M €r0 CBOMCTBA.
[TpuOnmkE€HHbIE BBIYUCICHUS, MpaBUIa OKPYIJICHHs, TNPUKHUIKA U OLEHKa pe3ylibrara
BBIYHCIICHUM.

Crenenb ¢ nenbiM nokasateneM. bunom Heiotona. Mcnonbs3oBanue moaxoasimen Gopmbl
3aIIUCHU ACUCTBUTENBHBIX YMCEII Ul pELIEHUs IPAKTUYECKUX 3a1a4 U IIPEICTABIICHUS JTaHHbIX.

Apudmerndeckuii KOpeHb HATYpaJIbHOM CTETICHH U €T0 CBOMCTBA.

CreneHp C palMOHAIBHBIM IIOKa3aTelleM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHBIC  HATYpATbHBIC JIOTAPUPMBI.

CuHyc, KOCMHYC, TAHI€HC, KOTAHI'€HC YMCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC M
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxzaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIbHBIE YpaBHEHMS U ypaBHEHUs-clIeACTBUsI. HepaBeHCTBO, pellleHe HEpaBeHCTBaA.

OcHOBHBIE METO/Ibl PEHICHUSI LENbIX U IPOOHO-pAIlMOHATBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorouiaeHsl OT OJHOM NEPEMEHHOW. JleleHHe MHOrOWIeHa Ha MHOIOYIEH C OCTAaTKOM.
Teopema be3y. Muorousnensl ¢ riensivMu kodddummrentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEIIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KAa3aTEeIbHBIX YPAaBHEHHUI.

[Tpeobpa3zoBaHue BbIpaKeHHM, COlepKalIiX JorapudMsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpuTOHOMeTpHueckue Qopmynbl. I[IpeobpaszoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YpaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua CcUCTEMBl JIMHEWHBIX YpaBHEHWM.
Onpenenurens MaTpuipl 2X2, €ro reéOMETPUYECKHH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HA4YEHMS, IPUMEHEHNE OIPEIEINTENS I PEIICHHUS] CUCTEMBI JINHEWHBIX ypaBHEHUN. Pemenne
MPUKJIAJHBIX 3a/1a4 C IOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHMI. McciienoBanne MocTpOeHHON
MOJIEJIN C ITOMOILBIO MaTPUIL] U ONIPEACIIUTEIIEH.

ITocTpoeHne MaTeMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C TMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHH M HEpPAaBEHCTB K PEIICHHI0 MaTEMaTHYeCKHMX 3aJad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HH.

DOyHKUUH U rpaduKu

OyHKIMsA, crnocodbl 3anaHus (QyHKuuu. B3anmuo obOpatnble (yHkiuu. Kommosuius
¢byukuuil. ['padux pynkumun. dnemeHTapHble mpeodpa3oBanHus rpa@uKoB PyHKIIHHN.



OO6nacth omnpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTossHcTBa. YETHbie n HeuéTHble QyHKUMHU. [lepuognueckue ¢ynkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIMH Ha IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIHMH. DIIEMEHTapHOE UCCIIEOBAHNUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS N-0il cTemnmeHu Kak (PyHKUIHUU OOpaTHOH CTENEeHH C HATypaIbHbIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHUCJIOBOT'O ApPryMEHTA.

OyHKIMOHAIBHBIE 3aBUCHMOCTH B pEaJIbHBIX Ipolleccax U sBICHUX. I’ paduku peanbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BAaTENbHOCTH. VcTOpUsS BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH r€OMETPHUECKON MPOTPECCHU.
JIMHENHBI M SKCHOHEHUHUAIbHBIM pocT. Yuciao e. @opmyna CIHOXKHBIX IPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W uX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTHI TpaduKOB
¢byukuii. CBoiicTBa (YHKIUN HENpPEpBHIBHBIX HA OTpe3ke. MeToJl MHTEPBAJIOB Ui PEIICHHUS
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBIBHBIX (DYHKIUHN ISl pEIICHHS 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[TpousBoHbIE 3NeMeHTapHbIX QyHKIUH. [Ipon3BoHAs CyMMBbI, TPOU3BEACHHS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, Onepaluyd HajJ MHOXXECTBAaMU U MX cBoiicTBa. [{uarpammbl Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO  MaTeMaTHMYeCKOro  O0ObEKTa,  CIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPABHEHHS.

11 KIIACC

Yuciaa 1 BLIYHCTIECHUS

Harypaneapie u menbie uucia. [IpuMeHeHHWE NPU3HAKOB ACIUMOCTH IIEIBIX YHCET,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obimee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJIO, anropuTMa EBKina s pemieHus 3aa4 B [eNIbIX Yhciax.

KommiekcHple uymcna. AnrebOpandeckass W TpUrOHOMeTpuueckas (opmbl 3amucu
KOMILUIEKCHOTO YHclia. ApumeTrndeckue onepanuy ¢ KOMIUIEKCHBIME YrciiaMu. M3o0paxenue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH mockoctu. @opmyna Myaspa. KopHu N-oit ctenenu u3



KOMIUIEKCHOTO uucia. [IpruMeHeHHe KOMIUIEKCHBIX 4YMCeNn [UIsl pelleHuss (QU3NYECKUuX U
FeOMETPUUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHECHHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 PA3NUYHBIX OOJNACTe HAYKM W pPEATbHON >KU3HM, WHTEPHpETalus IOJIy4YCHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHWH H HepaBeHCTB. [paduueckue MeTombl
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Hayana maTemMaTn4yeckoro aHajaimsa

[TpumeHeHne NPOU3BOIHON K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHUH HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, Ui OIpEJeNIeHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 3adaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpajia. Belducienue onpeneaéHHoro HHTerpaia
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOMaAed IJIOCKUX @uryp u 00BbEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU PepeHIInanbHbIX ypaBHEHUH.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJIYBJIEHHBIA YPOBEHBb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUMU  OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHMUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICWCTBOBATH C COIMAILHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHUYECKOI0 BOCTIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKONM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCUMCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUYECKOr0 MOBEJACHUS, CBI3AHHOTO C NMPAKTHYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHHE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIIOUYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHHH, pacCyKIEHUN, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM Pa3MnYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTD),
(bu3nYeCKOe COBEPILIEHCTBOBAHUE ITPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, UHTEpEC K pa3iuyuHbIM cepam
MpOoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W pearnu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4eckoMy oOOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMAaHHE BIHUSHUS COIHAIBHO-
HDKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLMAIbHOM Cpelbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JSKOJOTMYECKMX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’KaloLeil cpefbl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXXHBIX MOCIEACTBUN JJIsl OKPYXKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TAllOB €€ pa3BUTUS U 3HAYMMOCTHU JUIsl pa3BUTHS LIMBUIIM3ALINY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jlornyeckue AecTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHBbIN NpHU3HAK KiIacCU(UKALUKA, OCHOBAHUA [UIsi 00OOLIEHUS U
CpaBHEHUS, KPUTEPUHU MTPOBOJIUMOI0 aHAJIU3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC WU
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JMaHHBIX, HAOMIONEHHUSIX U  YTBEPXKICHHUSX, TMpeasaratb KpPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUL;

JiefaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUCHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUUECKUX YTBEPKACHUU (IIpsIMbIEe U
OT TPOTHUBHOIO), BBICTPAWBATh APTyMEHTAIMIO, TPUBOJAUTH IPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BbIOMpaTh CcHoco0 pemieHus Yy4yeOHOM 3amaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubollee MOAXOMANIMA € Y4ETOM CAMOCTOSTEIBHO BBIJEICHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/ibCKue AeiCTBUS:

HCIIONIb30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEeUYHe, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SBIEHUS, IMPOIIECCAa, BBIIBICHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTH 0OOOIIECHUS U BBIBOJBI MO Pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCA, & TAK)KE BBIABUTATh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH JeDUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX IJIs OTBETa Ha BOMPOC U IS
pELIeHUs 3a1a4H;

BBIOMpAaTh MH(POpPMAIIMIO W3 HUCTOYHUKOB PA3JUYHBIX THIOB, aHAJIU3HPOBATh,
CHCTEMaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3THYHBIX BHJIOB U  (Qopm
MPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  CPOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo0menne:

BOCIIPHHUMATh U (HOPMYIHPOBATh CYXIEHHS B COOTBETCTBHU C YCIOBUSIMH U LEISIMHU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPa’KaTb CBOIO TOUKY 3PEHUS B YCTHBIX U IMUCBMEHHBIX
TEKCTaX, JaBaTh IOSACHEHMs IO XOAy pELIeHHs 3a7aud, KOMMEHTHPOBAaTh IOJTY4YEHHBIN
pe3yJbTaT;

B X0z€ OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXKIAaeMOH TeMbI, TPOOIEMBI,
pelraeMoil 3aauM, BBICKA3bIBaTh WJEM, HAlLlEJICHHBbIE Ha MOMCK PELICHMs, COIOCTaBIATh CBOU
CYXJIEHUS C CYKACHUSAMH APYrMX YYaCTHUKOB JAMANoOra, oOHapyXHUBaTh pa3jinyve U CXOJCTBO
MO3HILINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPEJICTaBIISITh PE3YJAbTaThl PELICHMs 3aJlauM, SKCIEPUMEHTA, HCCIIEIOBaHUS, IMPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmar BBICTYIUICHHS ¢ Y4€TOM 3ajJad  [pe3eHTaluu MU
0COOEHHOCTEH ayTUTOPUH.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/auyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, IMOIIUOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HAaBBIKAMU I103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NEHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoLecca U pe3yiIbTaTa pelleHrns MaTeMaTHueCKOH 3a1auu;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh INpPH PELIEHUM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBME pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSICHITH MPUYMHBI
JOCTHMKEHHUSI WJIM HEAOCTH)KEHUS pE3yJbTaTOB JEATEIbHOCTH, HAaXOJWUTh OIIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON M MHIUBUIYaJbHOU pabOTHI IpH
pelieHnn ydeOHBIX 3aJay, NPUHUMATh I€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHu3allMl0 COBMECTHOM pPabOTHI, paclpeleniTh BUIbl padOT, JOrOBapHBAThCs, O0CYXIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B IpyNHoBbIX (opMax paboThl (0O0CyXkIeHHs, OOMEH MHEHUMH, «MO3TOBbIE
HITYPMbI» U HHBIE), BBIIOJHATH CBOIO YacTh paOOThl U KOOPAMHHPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOET0 BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYJINPOBAHHBIM YYaCTHUKAMH B3aUMOCHCTBUS.

INPEJIMETHBIE PE3YJIBTATBI
K xonmy oOyuenuss B 10 kiacce oOydaromuiics TMONYYUT CIEAYIOIINE MPEIMETHBIE
pe3ynbTaThl MO OTACIBHBIM TeMaM paldoueill mporpaMMmbl y4eOHOTo Kypca «Anredpa M Havana
MaTEMaTUYECKOr0 aHAIIN3an:



Yucia M BLIYMCICHUA:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: PAMOHAIBHOE YHCIIO, OECKOHEUHAs TePHOIYECKas
IpoOb, MPOIEHTHI, WPPAMOHAIFHOE YHCIO, MHOXECTBA PAIlMOHAIBHBIX M JACHCTBUTEIHHBIX
4HCell, MOLYJIb AEUCTBUTEIBHOIO YUCIIA;

HOPUMEHSATH IpOOU U MPOLIEHTHI Ul PeLeHHs] IPUKIJIAHbBIX 3a/1a4 U3 pa3IMYHbIX OTpaciieit
3HAHUU U PEAIbHOU KU3HH;

OPUMEHATh TPUOMIKEHHBIE BBIYUCICHHS, NPaBHJIA OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOJTHO ONEpUPOBaTh IOHSATUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OPMY 3alHCH JCUCTBUTEIBHBIX YHCEN JJIS PEeIICHHs] MPAaKTUYECKHX 3ajad |
IIPEJICTaBICHUS JaHHbBIX;

CcBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOM CTENEeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PallMOHAIIBHBIM I10Ka3aTeIIEM;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMH: JIOTapu(M dYHcIa, NECATUYHBIE M HATypajbHbIC
J0TapuQMBbl;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHra;

OIIEpUPOBATh NOHATUIAMHU: APKCUHYC, APKKOCUHYC U ApKTAHI'€HC YUCIOBOIO apryMeHTa.

YpaBHeHus1 U HePaBeHCTBA:

CBOOOJHO  OHEpUpOBaTh  HOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,;

IPUMEHSTh pa3JIUYHbIE METOAbl PELIEHUS PALMOHAIBHBIX U JPOOHO-PALMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILIEHUS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHAMM: MHOTOYJIEH OT OJHOW MEPEeMEHHOW, MHOTOWIEH C
HeabIMU - KO3 QUIHMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHATh JeJeHHEe MHOrowieHa Ha
MHOT'OYIEH C OCTaTKOM, TeopeMy be3dy n teopemy Buera s pemenuns 3anay;

CBOOOZHO ONEpUpoBaThb MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
ONpEACIUTENb MaTpULBI 2 X 2 W €ero IeOMETPUYECKHH CMBICH, HCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEIECIUTENN IS PELIECHUS
CUCTEMBbI JIMHEWHBIX YPaBHEHUH, MOJEIUPOBATH PEaJbHbIE CUTYallUd C MOMOUIbIO CUCTEMBI
JUHEHHBIX YPaBHEHMH, WCCIEN0BaTh IMOCTPOECHHbIE MOJEINW C MOMOUIbI0 MAaTpull U
OIpEAEINTENEH, UHTEPIIPETUPOBATD ITOJYYEHHBIN PE3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIs TpeoOpa30BaHusl BRIPaKEHUIA;

BBIMOJHATh NPEOOpa3OBaHMUsT YHCIOBBIX BBIPAKEHUH, COAEpXKAIUX CTENEHH C
PalMOHATILHBIM [TOKA3aTENEM;

UCMOJIb30BaTh  CBOMCTBA  JIOrapu(gMoB uid  NpeoOpa3oBaHus  JIOrapu(PMUUIECKUX
BBIPAKECHMUI;

CBOOOAHO  ONEpUPOBaTh  MOHATUSIMHM:  HMppAllMOHAIbHBIE,  IOKa3aTeJIbHbIE U
JorapuMHuyUecKue ypaBHEHMsI, HAXOJUTh WX PELICHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEN;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyasl i mpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHU;

CBOOOJHO OINEpPUPOBATh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HE00X01uMble (POPMYIIBI TS PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpPaBHEHUI;



MOJEIUPOBaTh PpEAIbHbIE CUTyallud Ha s3bIKE aiareOpbl, COCTAaBIATH BBIPAXKEHUS,
yYpaBHEHMsI, HEpPaBEHCTBAa [0 YCIOBHIO 3a/auyM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapukm:

CBOOOJTHO ONEpUPOBaTh MOHATUAMHU: (YHKIHMSA, CHOCOOBI 3aJaHMs (PYHKLIUH, B3aUMHO
oOparHble (QYHKIUH, KOMIO3UIUS (YyHKIMHA, rpaduk (YHKIWHU, BBINOJIHATH 3JIEMEHTapHBIC
npeoOpa3oBanus rpadukoB GyHKINHT;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONPEJENEHHs] M MHOXKECTBO 3HAaYEeHUH
(GyHKLIUYU, HYIU QYHKLIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: YETHBICE M HEUETHBIC (DYHKIMH, MEPUOTUYECKUE
(GyHKUIMH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbl W MHUHUMYMBI (YHKIUH,
HauOoJIbllIee M HaUMEHblIIee 3HaYeHNnEe (YHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSMHU: CTENEHHass (DYHKIMS C HATypaJbHbIM U LEJIbIM
nokasareseM, rpaduk CTENeHHON (YHKUIMU C HAaTYpaJbHBIM M LENbIM IOKa3areieM, rpaduk
KOpHsI N-0ii CTETIeHU KaK (YHKIIMU OOpATHOM CTENICHH C HaTypaJlbHBIM IIOKa3aTeIeM;

ONEpUpPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApoOHO-IMHEHHas (QYyHKIUH,
BBINOJIHATH 3JIEMEHTapHOE UCCIIEI0BaHUE U IIOCTPOECHUE UX IPa(hUKOB;

CBOOOJTHO ONEPHPOBATH MOHATHUSAMH: IOKa3aTelbHas W JorapupMuueckas (yHKIUU, UX
CBOWCTBA M TpadUKH, HCIIOIB30BATh UX IPApUKH JUIS PEIICHHS YPAaBHEHHIA;

CBOOOJTHO ONEpUPOBaTh MOHATHSMU: TPUTOHOMETPHUUYECKAs OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPUUYECKUX (YHKLUH YUCIOBOIO apryMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIMHA A7 UCCIEAOBAHHS IPOIECCOB M 3aBUCHUMOCTEH TpHU
pelIeHNH 3a/1a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB U PEANbHOM JKU3HH, BBIpAXaTh (HOpMyTIamMu
3aBUCUMOCTH MEXJly BEJTUUYNHAMY;

Hauvana maTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPHUPOBATH MOHATHAMHU: apuUPMETHYecKas U TeOMETPUYECKas IpOrpeccus,
OecKkOHEYHO yObIBaroIlasi reOMeTpruecKasi Mporpeccusi, TMHEHHBIA U SKCIIOHEHIIMAbHBIN POCT,
(bopMyIa CI0XHBIX MPOLIEHTOB, UMETh IPECTABICHNE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH VIS PELISHUs peabHbIX 3aau MPUKIATHOIO XapaKTepa;

CBOOOJTHO  ONEpUPOBATh MOHATHSAMH:  TIOCIEAOBATENLHOCTh,  CIOCOOBI  3a/aHUS
MIOCJIEIOBATEIHOCTEH, MOHOTOHHBIE i OTPaHHMYECHHBIE TTOCIIEA0BATEILHOCTH, IIOHUMATh OCHOBBI
3apOXKACHUS MATEMaTUYECKOI0 aHAJIN3a KaK aHajan3a 0ECKOHEYHO MaJblX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIMM, TOYKU pa3pbiBa rpaduxa
(GYHKIIMH, aCUMITOTHI rpaduka GyHKINY;

CBOOOJTHO OIIEPHPOBATh TOHATHEM: (DYHKIHMS, HENpephIBHAas Ha OTpE3Ke, NMPUMEHSTHh
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH IS peIlIeHHs 3a/1a4;

CBOOOJTHO ONEpUpOBaTh MOHATUAMU: IIe€pBas M BTOpas NPOU3BOJHBIE (YHKIIMH,
KacaTesbHas K rpa@uky QpyHKUINU;

BBIUUCIISITh TIPOM3BOJHBIE CYMMBI, IPOW3BENCHHS, YAaCTHOTO W KOMITO3UIIMH JIBYX
(byHKUUH, 3HaTh TPOU3BOHBIE 3JIEMEHTAPHBIX (PYHKIHII;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHOM [T pellieHHs 3a1a4.

MHosxecTBa U JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TIOHSATHSIMH: MHOXECTBO, OTIEPAIINU HaJl MHO)KECTBAMH,

UCIIOJIb30BaTh TEOPETUKO-MHOXXECTBEHHBIN ammapar i ONUCaHMsI PeabHBIX MPOIECCOB
U SIBJIGHUH, IPU PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;



CBOOOJIHO OIEPUPOBATh MOHATHUIMH: OIPEACIICHHE, TeopeMa, YypaBHEHHE-CIICICTBUE,
CBOMCTBO MaTeMaTH4YEeCKOr0 OOBEKTa, JJOKA3aTeNbCTBO, PAaBHOCHIBLHBIC ypaBHEHUS U
HEpaBEHCTBA.

K xonmy oOydenums B 11 kJjiacce oOydaromuics MOJYYUT CIEAYIOIIHE MPEIMETHBIC
pe3ynbTaThl IO OTHAEIBLHBIM TeMaM pabodeil mporpaMMbl y4eOHOTo Kypca «Asiredpa v Havaia
MaTEMaTHYCCKOr0 aHAIIM3a:

Yuciaa ¥ BLIYMCIEHUS

CBOOOJIHO OINEpUPOBATh TOHATHSAMHU: HATypallbHOE U II€JI0€ YHCIIO, MHOXKECTBa
HaTypaJbHBIX U LEJIbIX YUCEN, UCIO0JIb30BaTh MPU3HAKHU JeIuMocTH 1einbix unces, HOJ u HOK
HATypaJbHBIX YMCEN AJIsl PEIICHUS 3a1a4, IPUMEHATh aliroput™ EBkinia;

CBOOOIHO OTMEPHUPOBATH MOHATHEM OCTATKa IO MOJYJIIO, 3aITUChIBATh HATYPAIbHBIC YHCIIA
B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJIHO OIEPUPOBATHh IMOHATHUSMH: KOMIUIEKCHOE YHCIIO U MHOXXECTBO KOMILIEKCHBIX
YHCeNl, IPEICTABIATh KOMIUICKCHBIC YHCTIa B aNreOpandecKoil U TPUTOHOMETPUUIECKOH (dopme,
BBITIOJTHATH apu()METHICCKHIE ONIEPAlUY C HUMH U U300paxaTh Ha KOOPAMHATHOHN TUIOCKOCTH.

YpaBHeHHs] M HEPABEHCTBA:

CBOOOJIHO  ONEPUPOBATH  TOHATHSAMHU:  HMppalMOHAIbHBIC,  IOKa3aTelIbHBIE M
norapuMuYECKUe HEPABCHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIHIO PABHOCWIBHBIX MTEPEXO0JIOB;

OCYIIECTBIISATh OTOOP KOPHEH MpPU PEIICHUH TPUTOHOMETPUUECKOTO YPABHEHUS;

CBOOOJIHO OIIEpUPOBATh TIOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPHUMEHSATH
HeoOXoauMbIe (HOPMYIIBI IJISl pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OINEPUPOBATH MOHATUSIMH: CUCTEMa U COBOKYITHOCTh YPaBHEHUW M HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CHCTEMBI-CJICJICTBUS, HAXOAUTh PEIICHUS] CUCTEMbI U COBOKYITHOCTEH
palMoHaNIbHBIX, HpPPAIMOHATBHBIX, IIOKA3aTENbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEpPABEHCTB;

pemaTth panuoHalbHBIC, HppalMOHAIBHBIC, TOKa3aTelbHbIE, JOorapupMUUECKHEe U
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIEpKAIINE MOYJIA U TTapaMeTphl;

MPUMEHSTh TpadudecKre METOIbI ISl PEIICHUs] YPaBHEHUI 1 HEPABEHCTB, a TakXKe 3a/1a4
C IapaMeTpamu;

MOJICIUPOBATh peajbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABJISITH BBIPAXKECHHUS,
yYpaBHEHUs, HEPABEHCTBA W WX CHCTEMBI IO YCIOBHIO 3aJaud, HUCCIEJA0BATh IOCTPOCHHBIC
MOJIEJIH C MCIIOJIb30BaHUEM armapaTa anreOpbl, HHTEPIPETUPOBATh MOIYUYEHHBIH pe3yabTarT.

DOyHKUUM U rpadpuku:

CTPOUTH TpaduKH KOMMO3UIIMU (DYHKIHMI C TTOMOIIBIO 3JIEMEHTAPHOTO WCCIIEIOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHII;

CTPOUTh TeOoMeTpHYeckre oOpa3bl ypaBHEHUHW M HEPABEHCTB HAa KOOPJIWHATHOM
IJIOCKOCTH;

CBOOOJIHO OTIEPUPOBATH MOHATUSIMU: TPAPUKH TPUTOHOMETPUIECKUX (PYHKITUH;

MPUMEHATH (DYHKITH I MOACIIUPOBAHUS U UCCIIETOBAHUS PEATbHBIX MPOIIECCOB.

Hauyana MaTeMaTH4YeCKOIo aHAJIU3A:

UCIIONIb30BaTh TMPOU3BOJIHYIO JUIS HCCIEAOBaHHS (YHKIMM HAa MOHOTOHHOCTh U
IKCTPEMYMBI;

HaxO0JIUTh HauOOJIbIIIee U HAUMEHBIIIee 3HAYCHUSI (PYHKITUU HEMPEPHIBHON HA OTPE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO ISl HaXOXKICHUSI HAWTYy4YlIEro PElIeHUs] B MPUKIATHBIX, B
TOM YHCJIE COLUUAIBbHO-DKOHOMHYECKHUX, 3a7adax, ISl ONPEICICHHUS] CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION UK TpadhUuKoM;



CBOOO/IHO ONIEPHPOBATh MOHATHAMU: IEpBOOOPa3Has, ONPENEIEHHBIN HHTErpall, HAXOANUTh
NepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMA M BBIYMCIATH UHTErpan mno ¢opmyne Hprorona-
JletiOnuma;

HAaXOJUTh IJIOMIAAN TNIOCKUX (GUTYP U 0OBEMBI T C TOMOIIBIO HHTETPaa,;

UMETh TPEJCTaBICHHE O MAaTeMaTHYeCKOM MOJCIMPOBAHUHM HA INPHUMEPE COCTABICHHS
muddepeHINaTbHBIX YPaBHEHHUI,

pemarh NpUKIagHbIe 33a4d, B TOM YUCIIE COIMAIbHO-?KOHOMHUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBAMH MaTeMaTH4eCKOro aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie  Ipakrueckue o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
MHO0K€eCTBO JIeHCTBUTEIBHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIBIM TIOKa3aTesieM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBabie pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/m MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue odpa3oBaTebHbIE
padoThI padoThI pecypen
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie dncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHBIE
Ne  Tema ypoka Bce- Konrpoan- IpakTnuec- Aara unpposkIe
u3ydyeHusi  obOpa3oBaTe/IbHbIE
n/m ro Hble padoThI KHe padoThl
pecypchl
1 MHOXeCTBO, Onepaluy HajJ MHOYKECTBAMH M MX 1
CBOMCTBa
2 Juarpammsbl Diinepa-Benna 1
3 [IpuMeHEeHHE TEOPETHKO-MHOKECTBEHHOTO 1
amnmapara JJisl pelIeHHs 3a7a4
ParmonanpHbie ynciaa. OOBIKHOBEHHEIC U
4 JeCSITUUHBIE TPOOH, TPOLIEHTHI, OECKOHEUHBIE 1
MePUOINYECKHE 1podU
PanmonansHbie yncna. OOBIKHOBEHHBIC U
5 JeCSITUUHBIE TPOOH, TPOLIEHTHI, OECKOHEUHBIE 1
MepHOANYECcKHe Ipoou
5 [Ipumenenue apobeii u NPOLEHTOB IS 1
peIlIeHUs TPUKIAIHBIX 33a4
7 [Ipumenenue apobeii 1 MPOIEHTOB IS 1
pElIeHUs TPUKITATHBIX 3a71a4
8 JleficTBUTENbHBIC YKCla. PalnoHaabHbIE 1
UppalMOHATFHBIC YK CIIa
9 Apudmerrueckue ornepanum ¢ 1
JICHCTBUTEILHBIMU YHCIIAMH
10 Moaynb IEMCTBUTENBHOTO YUCIIA U €T0 1

CBOICTBa




[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA

11 OKpYTJICHUS, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa
BBIYMCIICHUI

12 OCHOBHBIE METO/BI PELIEHUS LIENBIX U IPOOHO-
paloHaIbHBIX YPABHEHUH U HEPABEHCTB

13 OCHOBHBIE METO/bI PELLIEHUS LIEbIX U IPOOHO-
palMOHAaIbHBIX YPABHEHUN U HEPABEHCTB

14 OCHOBHbBIE METO/bI PELLIEHU LIEIbIX U IPOOHO-
palMOHAaIbHBIX YPABHEHUN U HEPABEHCTB
MHorowieHsl OT OAHON NepeMeHHOu. [lenenue

15 MHOI'O4YJI€Ha HA MHOTOYIEH C OCTaTKOM.
Teopema besy

16 MHorouieHsl ¢ LeIbIMU KO3 PUIUEHTaAMH.
Teopema Buera

17 Pemrenne cucreM TUHEHHBIX YpaBHEHUN

18 Pemrenne cucreM TMHEHHBIX YpaBHEHUN
Martpuua cucTeMbl JIMHEWHBIX YPaBHEHUM.

19 Onpexnenurens MaTpULBI 2X2, €r0
rE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIUHCJICHHE €r0 3HAYEHUS
Onpenenurens MaTPUIBI 2X2, €T0

20 TE€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYHCJIEHUE €r0 3HAYCHUS

21 [IpumeneHnue onpeaenuTens Uil pelieHus
CUCTEMBI JINHEWHBIX YPaBHEHHUN

99 Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIBIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUI

23 Pemenue npukiaaHbIX 3aa4 ¢ IOMOIIBIO




CUCTEMBI JINHEWHBIX YPaBHEHUU

24

25

26

KontposnbHas padota: "PanronansHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX YypaBHEHUH"

DyHKIUA, CTIOCOOBI 3a1aHus (DYHKITHH.
B3anmHuo oOpartnbie ¢pyHkimuu. Kommosurwst
byHKIUH

I'paduk pynkunnu. dnemMeHTapHbIC
npeoOpa3oBanus rpadukoB GyHKIUN

27

OOmacTp onpeneneHus 1 MHOXKECTBO 3HAUCHUHN
¢bynkuuu. Hymn ¢pynknuu. [IpoMexxyTku 3HaK
ITIOCTOSIHCTBA

28

29

30

Yérnble u Heu€THbIe pyHKumu. [lepuoanueckue
¢dbyakuun. [IpoMexyTKu MOHOTOHHOCTH
byHKIMHA

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
HaubOonpliee 1 HauMeHbIIIEE 3HAYEHHE
(GYHKIIUN Ha IPOMEKYTKE

Jlunelinas, kBagpaTuuHas U IpOOHO-IIMHEMHAS
byHKIIUU

31

32

33

DneMeHTapHOE UCCIIeIOBaHUEe U TIOCTPOCHUE
rpadukoB 3TuX QpyHKUNN

DneMeHTapHOE HCCcieI0BaHuEe U IOCTPOEHUE
rpaduKoB 3TUX HYHKLIUH

CreneHb ¢ eTBIM TIOKa3aTeneM. bruaom
Herorona

34

CreneHsb C LIEJIBIM IT0Ka3aTeneM. buaom
HrroTrona




Crenennast GyHKIHUS C HATYPAJTIbHBIM U LIEJIBIM

35 .
nokasareneM. E€ cBoiicTBa u rpaduk

36 KonrponsHas pabdora: "Crenennast QyHKIIHS.
E¢ cBoiicTBa u rpaduk”

37 Apudmernueckuii KOpeHb HATYPATbHOM
CTEIIEHH U ero CBOiicTBa

38 Apudmernaeckuii KOpeHb HATYPATHLHON
CTEIIEHH U ero CBOIicTBa

39 [IpeoOpa3oBaHus YNCIOBBIX BBIPAKCHHIA,
CoJIep KallUX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIep KALIUX CTENIEHH U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
CoJIeprKallMX CTENEeHH U KOPHU

42 WppanmonansHble ypaBHeHN. OCHOBHbIE
METO/Ibl pEeIIeHUs HPPALMOHATILHBIX YPaBHEHUI

43 WppanmonansHeie ypaBHeHNsA. OCHOBHbBIE
METO/Ibl PELIECHNS UPPALMOHAJIBHBIX YPaBHEHUI

44 WppanmonansHble ypaBHeHN. OCHOBHbIE
METO/Ibl pEelIeHNs HPPALMOHAIBHBIX YpaBHEHUN

45 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUH
UpPalMOHATIBHBIX YpaBHEHUI

46 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUH
UPPaLMOHAIIBHBIX YpaBHEHUI

47 PaBHOCMIIBHBIE TTIEpEXObl B PELUICHUH
UppalMOHAIBHBIX YPaBHEHHUH

48 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUHT

UppalMOHATIBHBIX YpaBHEHUI




CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU KaK

49 GbyHKIMH OOpaTHOW CTENEHH C HATypaJTbHBIM
IIOKa3aTesneM
CoiicTBa U rpaduK KOpHS N-0if CTETIEHU KaK

50 (GyHKIIUM 00paTHOM CTENEHU C HATypaTbHBIM
[I0Ka3aTesieM
KonTponbnas pabora: "CBoiicTBa u rpaduk

o1 KOpHs N-o¥ creneHu. MppanvoHanbHbIe
ypaBHEHUS"

59 CreneHs ¢ pallMOHAIBHBIM [TOKA3aTEIEM U €€
CBOMCTBA

53 CreneHb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

54 CreneHsb ¢ palMOHaJIbHBIM NTOKA3aTeNIEeM U €€
CBOMCTBA

55 IToka3zarenbHast GyHKIMS, €€ CBOMCTBA U
rpaduk

56 Wcnons3oBanue rpadpuka GyHKIUU A5
peuieHusl ypaBHEHU N

57 Wcnonbs3oBanue rpaduka GyHKIUU A5
peuieHus: ypaBHEHH

58 IlokazarenbHble ypaBHEHUA. OCHOBHBIE
METO/Ibl PEIIECHNS [T0KA3aTEIbHBIX YPABHEHUN

59 [TokazarenbHble ypaBHEeHUS. OCHOBHbIE
METO/Ibl pEeIIeHNs TOKa3aTeIbHbIX YPABHEHUM

50 IlokazarenbHble ypaBHEHUA. OCHOBHBIE
METO/IbI PEIICHNUS [TOKA3aTeIbHbIX YPABHECHUN

61 KonTponbnas pabora: "[lokazarenpHast




¢ynkuus. [TokazarenbHele ypaBHeHUS"

62 Jlorapudm uncna. CBoiicTBa jJorapudpma 1

63 Jlorapudm uucna. CoiicTa Jorapugpma 1

64 Jlorapudm uucna. CoiicTa Jorapugpma 1

65 JlecsaTHYHBIC U HATYpaJIbHBIC JTOTapU(PMBbI 1

66 JlecATUYHBIE U HATYypaAJIbHBIE JTOTapH (MBI 1
IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX

67 ’ 1
Jorapudmpl

68 [IpeoOpazoBaHue BEIPpAKCHHH, COIEPIKALTUX 1
sorapupmMsbl
IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX

69 ’ 1
sorapupmMsbl

70 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U 1
rpaduk

71 Jlorapudmuueckas Qpynkuus, e€ cBolicTBa U 1
rpaduk

7 Hcnonb3oBanue rpaduka GyHKIMU 115 1
peuieHusl ypaBHEHU N

73 Hcnonb3oBanue rpaduka GyHKIMM 115 1
peleHus ypaBHEeHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METO/Ibl pelIeHUs Jorapu(PMUUECcKux 1
YpaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METOBI PEIICHUS JIOTapu(PMUIECKIX

75 eTo, ere 0 1
ypaBHEHUU

76 Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE 1




METOABI peIIeHUs JIorapu(PMUIECKUX

ypaBHEHUI

77 PaBHOCHIIbHBIE TTEPEXOIBI B PEIICHUH 1
norapuMUYECKUX ypaBHEHUI

78 PaBHOCHIIBHBIE IEPEXO/IbI B PELICHUH 1
Jorapu()MUYECKUX YpaBHEHUH

79 Kontponbnas pabota: "Jlorapupmuueckas 1
¢bynknus. Jlorapupmudeckue ypaBHeHUS"

80 Cunyc, KOCUHYC, TAHT€HC M KOTAaHTeHC 1
YHCIIOBOTO apryMEHTa

81 Cunyc, KOCHHYC, TAHT'€HC U KOTaHT€HC 1
YHCIIOBOTO apryMeHTa

g2 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMEHTa

83 APpKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMEHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 oIpeJieIeHue TPUTOHOMETPUUYECKUX (QYHKIIHUN 1
YHCIOBOTO apryMeHTa
Tpuronomerpuveckast OKpy>KHOCTb,

85 orpeJieIeHue TPUTOHOMETPUUYECKUX (QYHKIIUN 1
YHCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITHI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIEC TPUTOHOMETPUIECKHE (HOPMYITHI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [TpeoGpa3oBaHue TPUTOHOMETPUIECKUX 1

BBIPAYKECHH I




[Ipeobpa3oBaHue TPUTOHOMETPUUECKUX

91 . 1
BBIpQ)KEHU I

92 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPA)KCHUI

03 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAYKECHU I

94 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

95 Pemenue TpuroHoMeTpuueCcKUX ypaBHEHUN 1

96 Pemenne TpUroHOMETPHUUECKUX YpaBHEHHUN 1

97 Pemennie TpuroHoMeTpUUECKUX ypaBHEHUIN 1

98 Pemenuie TpuroHoMeTpUueCKUX ypaBHEHUI 1

99 Pemienne TpUroHOMETPHUUECKUX YpaBHEHHUN 1

100 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUI 1
KonTponbnas padora: "Tpuronomerpuueckre

101 BBIPQ)KCHUS U TPUTOHOMETPUYECKHE 1
ypaBHEHHUS"
ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS

102 nocienoBarenbHOCTeH. MeTos 1
MaTeMaTHYeCKON WHIYKIIUU
MOHOTOHHBIE U OTPAaHUYEHHBIE

103 nocieaoBarenbHocTu. Mcropus aHanusa 1
0ECKOHEUHO MaJIbIX

104 Apudmernueckas mporpeccus

105 I'eomeTpryeckas mporpeccus

106 beckoneuHo yObIBarolasi reoMeTpuiecKas 1
nporpeccus

107 CyMMa GeckoHEeYHO yOBIBarome 1




reOMETPUUYECKOI MPOrpeccuu

JIMHENHBIN ¥ SKCTIOHEHIIMAIbHBIA pocT. Yucio

108 1
e. @opmyJia CI0KHBIX MPOLIEHTOB

109 JIHEeNHBIN ¥ SKCIOHEHIIMAIbHBIA pocT. Ynciio 1
e. @opMyIa CII0KHBIX POLIEHTOB

110 Vcnonp30BaHue MPOTPECCHH ISl PELICHUS 1
peanbHBIX 3a/1a4 IPUKIIAHOTO XapaKTepa

111 Kontponbnas padota: "[locinenoBareabHOCTH U 1
nporpeccun’

112 HenpepriBHble GyHKIIMN U UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB 1
byHKIUH

114 CaoiicTBa (DyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1

115 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX Ha OTPE3KE 1

116 MeTtoa MHTEpPBAJIOB [UIsl PEIIEHNS HEPABEHCTB 1

117 Meroa MHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB 1

118 MeTtoa MHTEpPBAJIOB [UIsl PEIICHNS HEPABEHCTB 1

119 [IpumeHeHne CBOMCTB HENPEPHIBHBIX (YHKIUI 1
IUIs peLIeHus 3a1a4

120 [IpumeHeHne CBOMCTB HENPEPHIBHBIX (YHKIUI 1
IUTSL peIIeHus 33124

121 [lepBast u BTOpast NpoU3BOIHbIE PYHKIIUU 1

122 OnpeﬂeneHHf, FeOMETPUUYECKUNA CMBICT 1
MTPOU3BOTHOM

123 Onpez[eﬂeHHf:, (bu3HUecCKul CMBICTT 1
IIPOU3BOIHOM

124 VYpaBHeHHE KacaTenbHOU K TpapuKy GyHKINUN 1




125 VYpaBHeHHE KacaTenbHOU K TpapuKy GyHKINUN 1
126 [Ipou3BoHbIC 35IeMEHTAPHBIX (DYHKITHI
127 [Tpon3BoHBIC NIEMEHTAPHBIX (HYHKIUI
128 [TpousBoiHAS CyMMBI, TPOU3BEACHHUS, YACTHOTO 1
Y KOMITO3UIMH (QYyHKINUN
129 [IpousBoHast CyMMBI, IPOU3BEACHHUSI, YACTHOTO 1
Y KOMOO3UIHNH (DYHKIIUH
130 [Tpon3BosHast CyMMBI, TPOU3BEACHHS, YACTHOTO 1
Y KOMIO3UIHH (DYHKITAH
131 Kontponbnas padota: "[IponsBoanas” 1 1
132 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuil: "YpaBHeHus"
133 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 1
3HaHui: "Oyakun"
134 HToroBast KOHTpOJIbHASA paboTa
135 Hrorosas koHTposbHAs paboTa
136 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AINS 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I1O 136 10

ITPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bceero Kourpoas- Hpaxruec- u3yuyeHusi oOpasoBaTesibHbIE
Hble padoThI KHe padoThl pecypen
1 [TpumeHeHre TPOU3BOJHON K UCCIIEIOBAaHHUIO 1
(byHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
5 [Ipumenenue Mpou3BOIHON K UCCIIET0BAHUIO 1
GbyHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBI
3 [Ipumenenue npou3BOIHON K HCCIIET0BAHUIO 1
(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
4 [TpumeHneHre TPOU3BOJHON K UCCIIEIOBAaHHUIO 1
(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpumeHneHne Mpou3BOIHON K HCCIIEI0BAHUIO 1
GyHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI
6 [IpumeHneHue Mpou3BOIHON K HCCIIEI0BAHUIO 1

(GyHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI

Haxosxnenne HauOoJbIIero 1 HAMMEHBLIETO
3HAYeHUs HEMPEPbIBHON (PYHKIIUHM HA OTpE3Ke

Haxoxnenre HauboIb1Iero 1 HaMMEHbIIEro
3HAYeHUs HEMPEPbIBHON (PYHKIIUU HA OTpE3Ke

Haxoxnenre Haubob1ero 1 HauMEHbIIEro
3HAYEHUs HETPEPHIBHOM (DYHKIIMU HA OTpe3Ke

10 Haxoxnenre HanOobIIero 1 HAMMEHbIIETO 1
3HAYeHUs HEMPEPbIBHON (PYHKIIUHN HA OTpE3Ke

1 Haxoxnenrne HauboIb11ero 1 HaMMEHbIIETro 1
3HA4YEHUS HETPEPHIBHOM (DYHKIIMK Ha OTpe3Ke




HaXO)KI[eHI/Ie HanOOJIBIICTO0 ¥ HAUMEHBIIIETO

12 3HAYEHUS HETPEPHIBHOM (DYHKIIMU Ha OTpE3Ke

13 [IpumeHeHnre npou3BOIHOM [l HAXO0XKACHUS
HAWJIy4IlIero peleHus B IPUKIAIHbIX 3a/1a4ax

14 [TpumeHneHre TpOU3BOIHON AJI HAXOXKACHUS
HAWJIYYILIEero peuieHus B MPUKIIAIHBIX 3a/1a4ax
IIpumeHeHre npOU3BOIHOM ISl ONPEAEIICHUS

15 CKOPOCTH M YCKOpPEHUS Ipoliecca, 3aJaHHOTO
dbopmynoit unu rpadpukom
IIpumeHeHre npou3BOIHOM ISl ONIPEAEIICHUS

16 CKOPOCTH M YCKOPEHUS IIpolecca, 3aJaHHOTO
dbopMyIoi uiu rpaduKomM

17 Komnosumus ¢pyHkimii

18 Komnosunust ¢pyHkmmit

19 Komnosunus ¢pyHkmumit

20 ['eomerpuueckue oOpa3bl ypaBHEHU Ha
KOOpPJMHATHOM INIOCKOCTH

21 ['eomeTrpuueckre oOpa3bl ypaBHEHU Ha
KOOPAWHATHOM IIOCKOCTH

99 KonTtponsHas pabdora: "Mccnenoanue
(GYHKLUH C TOMOIIBIO TPOU3BOIHOM"

93 [TepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPA3HBIX

24 [TepBooOpasHbIe AeMEHTapHBIX (YHKIIAN.
[TpaBuiia Hax0Xk/1€HUS IEPBOOOPa3HBIX

25 [lepBooOpa3HbIe 3eMEHTAPHBIX (PYHKITHIA.
[IpaBuna Hax0XJIEHHS IEPBOOOPA3HBIX

26 WuTerpain. ['eoMeTpruiecKnii CMBICT HHTETpaIa




Bpruucnenue onpenenéHHoro MHTerpaia 1o

27
dbopmyne Hetotona-Jleitoauma

28 Brluncnenue onpenenéHHoro MHTerpaia 1o
dbopmyne HetoroHa-Jleitbnuia

29 [TpuMeHeHne MHTErpaia A HAXOXKACHUS
II0IIaAeH IIOCKUX GUryp

30 [Ipumenenue naTerpana s HaxoXACHUS
00BEMOB reOMETPUYECKHX TeI

31 [Tpumeps! pemennii mudepeHaTbHbIX
ypaBHEHUI

39 [Tpumeps! pemienuii quddepeHnnanbHbIX
YpaBHEHUN
MaremaTrueckoe MOJEINPOBAaHUE PEaJIbHbBIX

33 MPOIIECCOB ¢ TOMOIIBIO AH(epeHInaTbHBIX
yYpaBHEHUNU

34 Kontponbnas padota: "[lepsoodpasznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U
rpaduxu

36 Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U
rpaduxu

37 Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U
rpaduxu

38 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U
rpaduxu

39 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U
rpaduku

40 OT160p KOpHEH TPUTOHOMETPUUECKHUX




YPaBHEHUH ¢ IOMOILBIO TPUTOHOMETPUYECKON
OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUYECKHIX

41 YPaBHEHUH ¢ IOMOILBIO TPUTOHOMETPUYECKON 1
OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHUI C TOMOIIbIO TPUTOHOMETPUYECKOU 1
OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

43 YpaBHEHUH C TOMOIIbIO TPUTOHOMETPHUIECKON 1
OKPYKHOCTHU

44 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

45 Pemienne TpuroHOMeTpUYECKUX HEPABCHCTB 1

46 Pemienne TpuroHOMETPUYECKUX HEPABEHCTB 1

47 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1
Konrtponsnas pabora: "I'papuku

48 TPUTOHOMETPUUYECKUX (YHKLUH. 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEbHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI pEIICHUS TOKA3aTENIbHBIX 1
HEPaBEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
HEPABEHCTB

53 OCHOBHBIE METO/IbI pEIICHUS 1

Jorapu(pMUUECKUX HEPABEHCTB




OCHOBHBIC MCTObI pCHICHUA

>4 J0rapu(pMHUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEILICHUS
JOrapu(pMHUECKUX HEPABEHCTB

57 OCHOBHBIEC METO/IbI PEIICHUS HPPAITTOHATBHBIX
HEPaBEHCTB

58 OCHOBHBIEC METO/IbI PEIICHUS HPPAITTOHAITBHBIX
HEPaBEHCTB

59 OCHOBHBIE METO/IbI PELLICHUS] UPPALIMTOHAIBHBIX
HEPaBEHCTB

60 OCHOBHBIEC METO/IbI PEIICHUS HPPAITTOHATBHBIX
HEPaBEHCTB

61 I'paduaeckne MeTOBI pemeHHs
UppaIMOHATFHBIX YPaBHEHUN

62 I'paduueckue MeTObI pelIeHus
UppalMOHATIBHBIX YpaBHEHUN

63 I'paduaeckne MeTO Bl pemeHHS
MTOKa3aTeJIbHBIX YPaBHEHHUI

64 I'paduueckue MeTo bl pereHus
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckue MeTo bl peLeHus
JOrapupMHUUECKUX ypaBHEHUH

66 ['padrueckue METOIBI peIICHUS
JOrapu(pMHUECKUX HEPABEHCTB

67 I'paduueckue MeTo bl peLIeHUs

Jorapu(pMUUECKUX HEPABEHCTB




68

I'paduueckue MeTo Bl pemeHus
MOKa3aTeNIbHBIX U JIOrapu(OMUUECKUX
ypaBHEHUH

69

I'paduueckue MeTo Bl pemeHus
MOKA3aTeNbHBIX U JOrapu(PMUIECKUX
ypaBHEHUU

70

71

72

['padmyeckue METOABI peLICHHS
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPABEHCTB

['padmyeckue METOABI peLICHHS
MOKA3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

KoHnTtpoinbHas padora: "UppanuoHaibHbIe,
MoKa3aTeNbHbIE U ToTapuMuuecKue
HepaBeHcTBa"

73

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (HOPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

74

75

76

KommnekcHeie yncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (HOpPMbI 3aITUCH
KOMIUIEKCHOTO YHCIIa

ApI/I(I)MCTI/I‘{CCKI/IC onepanrn ¢ KOMINNICKCHBIMU
qucjiaMu

ApI/I(I)MCTI/I‘{CCKI/IC ornepanru ¢ KOMIIJICKCHBIMU
qucijiaMu

77

N300pakeHne KOMIUJIEKCHBIX YHCel Ha
KOOPJAMHATHOM IIOCKOCTH

78

N300pakeHne KOMIUIEKCHBIX YHCE Ha




KOOPAMHATHOW INIOCKOCTH

®opmyiia Myaspa. KopHu N-oii cTenenu us3

7 KOMIUIEKCHOTO YHCJIa

80 ®opmyna Myaspa. KopHu N-oii cTenenu us3
KOMIUIEKCHOT'O YHCJIa

81 [IpumeHeHHEe KOMITUICKCHBIX YHCEI JISI
perieHus (PU3NIECKUX U TE€OMETPUICCKHX 331a9

82 KoHTtpoinbHas padora: "KomriekcHbie yncna"

83 HatypanbHble 1 nienpie yrncia

84 HarypanbHble u nensie yrcna

85 [TpumeHeHne MPU3HAKOB AETUMOCTH IIEJIbIX
yucel

86 [IpumeHeHre TPU3HAKOB JCTUMOCTH IIEIJTBIX
quCell

87 [TpuMeHeHne MPU3HAKOB AETUMOCTH IIEJIBIX
gucen: HOJL u HOK

88 [TpuMeHeHne MPU3HAKOB AETUMOCTH IIEJIBIX
yucen: HOJL u HOK

89 [IpuMeHeHre TPU3HAKOB JCTUMOCTH TIEITBIX
YHUCEIl: OCTATKH 11O MOYJTIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH IIENIBIX
YHCeN: OCTATKU MO MOIYJITIO
[TpruMeHeHHe TPU3HAKOB JICTUMOCTH IIEJTBIX

91 qrcen: alropuT™ EBkima s pemieHus 3aaad
B I[EJIBIX YUCIIaX

92 KoHnTtponbHas padora: "Teopus menbix uncen"

93 Cucrema ¥ COBOKYITHOCTh YPaBHEHUIA.




PaBHOCHIIBHBIE CUCTEMBI B CHUCTCMBbI-CIICACTBHUA

94

95

Cucrema 1 COBOKYITHOCTbh YPAaBHEHU.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS

OcCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUN

96

OCHOBHBIE METO/IbI PEIICHUSI CHCTEM U
COBOKYITHOCTEN MPPalMOHAJIbHBIX YPABHEHHI

97

98

OcCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEW IMOKa3aTEIbHbIX YPABHECHUI

OCHOBHBIE MCTOJbI PCHICHUA CUCTEM H
COBOKYHHOCTGI‘;I IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

99

100

101

102

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIoTapu(h)MUIECKUX YpaBHEHUI

OCHOBHBIE METO/BI PELLICHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(PMUUYECKUX YpaBHEHUH

IIpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3aJ1a4 U3 Pa3In4HbIX
oOacTeil HayKH U peanbHOM KU3HH,
UHTEPIIPETALMA TIOJIyYEHHBIX PE3YJIbTaTOB

IIpuMeHeHne cucTeM K peleHU0
MaTeMaTUYeCKUX 3a/1a4 U 3aJ1a4 U3 Pa3IndHbIX
o0acTeil HayKH U peanbHOM KU3HH,
UHTEPIPETALMS TIOJIyYEHHBIX PE3yJIbTaTOB

103

IIpuMeHeHne HEpaBEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33]1a4 U3 Pa3IudHbIX
oOacTeil HayKH U peanbHOM KU3HH,
UHTEPIIPETALMS IIOJIyYCHHBIX PE3YJIbTaTOB

104

Kontponbnas padora: "Cucremsr




PpaluOHAJIbHBIX, UPPALIUMOHATIbHBIX
IIOKa3aTCJIbHBIX U J'IOl"apI/I(bMI/ILIeCKI/IX

ypaBHEHUI"

105 PauuonansHbIe ypaBHEHUS C TapaMeTpaMu

106 PanmoHansHbIC HEpABEHCTBA C TapaMeTpaMu

107 PanyoHanbHbIE CUCTEMBI € ITApaMETPAMU

108 HppaunoHanbHble ypaBHEHUs!, HEPABEHCTBA C
napameTpamu

109 HppanuonanbHbie CHCTEMBI C TapaMeTpaMu

110 [Toka3arenbHble ypaBHEHHs, HEPABEHCTBA C
napameTpamu

111 IToxazaTenbHBIC CHCTEMBI C TTapAMETPAMHU

112 Jlorapudmuueckue ypaBHEHHs, HEPAaBEHCTBA C
napameTpamu

113 Jlorapugmuueckue CuCTEMbI ¢ TapaMeTpamMu

114 TpuroHomeTpuveckne ypaBHEHUS C
napameTpamu

115 TpuroHomeTpuuecKrue HEPABEHCTBA C
napameTpamu

116 TpUroHOMeTpHUUYECKHE CUCTEMBI C TapaMeTpaMu
[TocTpoenne U uccine0BaHNE MaTEMATHIECKIX

117 MOJIEJIEH PEAIBHBIX CUTYALMI C ITOMOIIBIO
YPaBHEHUH ¢ TapamMeTpaMmHu
[TocTpoeHne U HccneJ0BaHNE MaTEMATHIECKIX

118 MOJIEJIEN PEAIBHBIX CUTYALMI C ITOMOIIBIO
CHCTEM YpPaBHEHUH C IapaMeTpamMu

119 [TocTpoenue u uccnegoBaHUE MAaTEMATUYECKUX




MOJIeJIeH pealIbHbIX CUTYallUii C TOMOILBIO
CHUCTEM YpaBHEHHUH C mapaMeTpaMu

120

121

KonTtponpHas padora: "3anauu ¢ mapamerpamu’

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A
3HaHui: "YpaBHeHus"

'
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[ToBTOpeHue, 06001IeHNE, CHCTEMATH3aIUS
3HaHui: "YpaBHeHus"

123

124

[ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHuii: "YpaBHeHus. Cucremsl ypaBHeHUN"
[ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs
3Hanuii: "HepaBencrna"

125
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127

[ToBTOpenue, o600IICHNE, CHCTEMATH3AIUS
3HaHuii: "HepaBencrtna"

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHuii: "HepaBencrtna"

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHui: "lIponsBoaHas u €€ npuMeHeHue"

128

129
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[ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS
3HaHuii: "lIpousBoaHas u e€ npuMeHeHue"
[ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs
3Hanui: "lIponsBoaHas u €€ npuMeHeHue"
[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "MHTerpan u ero npumeHeHue"

131

132

[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "OyHKIMK"
[ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs
3HaHui: "OyHkun"

133

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS




3HaHui: "Oyukiun"

134 HroroBast koHTpoIbHAs paboTa

135 Hrorosast KoHTpoOJIbHAS paboTa

136 [ToBTOpenue, o6o0IICHNE, CUCTEMATH3AIUS

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

VYuebHuk: «Anrebpa M Hayana maremarudyeckoro anammsa. 10 — 11 kmaccsr: yue0.
U1 001ieo0pa3. opranu3anuii: 6a3oBelid 1 yriyoseHHblid ypoBHu / [I1I.A.ATuMOB,
HO.M.Komsrun, M. B. TkauéBa u np.]. — M.: IIpocsemenne, 2019 r.

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

1. YueOnuk: «Anrebpa m Havajma marematudeckoro anamuza. 10 — 11 xmaccel: yueO.
U1 001eo0pa3. opranu3anuii: 6a3oBelid 1 yriyoseHHblid ypoBHu / [I11.A.ATuMOB,

KO.M .Komsrun, M. B. TkauéBa u np.]. — M.: IIpocsemenue, 2019 r.

2. AnrebOpa u Hauana aHanusa. 10 kinacc: moypounsle Tiansl no yuyeOunuky 1. A. AnumoBa
u ap. 1 u 2 gacts / aBT.-coct. I'. U. I'puropsesa. — Bonrorpan: Yuurens, 2012.

3. Anrebpa M Hayajla MaTeMaTH4ecKoro aHanusa. Jlupakrndyeckue marepuansl. 10
kiacc. ba3oBslit u yrinyonénnsiit yposau. (K yueOnuky Anmumona L.A.). Hlabyraun M. U.,
l'azapsan P. I'., TkaueBa

M. B. u ap. 2014 r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



