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MHHOACHUTEJIBHAA 3AITMCKA

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadajza MaTeMaTUYECKOTO aHAU3a» SBISICTCS OJHUM W3 Hambojee 3HAYMMBIX B
MPOrpaMMe CTapIIei IIKOJIbI, TOCKOJIBKY, C OJJHONH CTOPOHBI, OH 00eCIeYrBACT HHCTPYMEHTAIBHYIO 0a3y IS
M3YYCHUS BCEX ©CTECTBEHHOHAYYHBIX KYpPCOB, & C JAPYroil CTOPOHBI, (POPMHPYET JIOTHUECKOE U aOCTPAaKTHOE
MBIIIICHHE YYalIuXcs Ha YpOBHE, HEOOXOIAMMOM JUISI OCBOCHHS HH(OPMATHKH, OOIIECTBO3HAHUS, WCTOPHH,
CIIOBECHOCTH U JPYTUX JUCHUIUIMH. B paMKkax JaHHOTO Kypca yJamiuecs OBJIaICBAlOT YHHBEPCATHHBIM SI3BIKOM
COBPEMEHHOU HayKH, KOTOpasi (OopMyIHpyeT CBOU JIOCTIKCHUS B MaTEMaTHIECKOH dopme.

Kypc anreOpel m Hayam MaTeMaTHYeCKOTO aHalM3a 3aKJIaJbIBa€T OCHOBY JUIS YCIICITHOTO OBJAICHUS
3aKOHAM¥ (PM3WKH, XUMHUH, OMOJIOTHH, TIOHMMAHUSI OCHOBHBIX TEHICHIMI Pa3BUTHsI SKOHOMUKH U OOIIIECTBEHHON
KU3HU, MMO3BOJISICT OPUEHTHUPOBATHCS B COBPEMEHHBIX IMHU(DPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHUSIX, YBEPECHHO
WCIOJIb30BAaTh WX JUISI JaJdbHEHWIIEero oOpa3oBaHWS W B IOBCEAHEBHOW XM3HU. B TOXXe BpeMsi OBJIAJCHHE
aOCTPaKTHBIMH M JIOTMYECKH CTPOTMMH KOHCTPYKIHSMH ajireOpbl M MaTeMaTHYeCKOrO aHalh3a pa3BHBACT
YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKa3bIBaTh YTBEPIKICHUS C TIOMOIIBIO
WHAYKIIAA W PacCyKJIaTh JACTYKTHBHO, HMCIIOJIB30BAaTh 000OIIEHUE M KOHKPETH3AIHI0, a0CTparMpoBaHUE H
aHAJIOTHIO, (POPMHPYET KPEaTHBHOE W KPUTHUECKOE MBIIILICHHUE.

B xone m3yueHust kypca «Anredpa W Havajga MaTeMaTHYECKOTO aHAIM3a» yJalluecs TOJTy4aloT HOBBIU
OTBIT pPEMICHUS TPUKIAIHBIX 3a7ad, CaMOCTOSTEIILHOTO TOCTPOCHUS MAaTeMaTHYeCKHX MOJICICH peaTbHBIX
CUTyallii, WHTEPIPETAMA IIOJIyUCHHBIX PEIICHWH, 3HAKOMATCS C TpHUMEepaMd MaTeMaTHYSCKUX
3aKOHOMEPHOCTEH B MPHUPOJE, HAyKe W UCKYCCTBE, C BBLAAIONIMMHCS MATEeMAaTHYCCKUMHU OTKPBITHSIMH U WX
ABTOPAMH.

Kypc oOmamaer 3HaYMTENBHBIM BOCHHTATEIBHBIM MOTEHIIMAJIOM, KOTOPBIA peaau3yeTcs Kak uepes
y4eOHBI MaTepua, crocoOCTBYIONUNA (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK W 4epe3 CIeHHPUKyY
yUeOHON JNIeSTeNbHOCTH, TPEOYIomEeH MPOJODKUTENFHOW KOHIEHTPAIlMM BHUMAHUS, CaMOCTOSTEIBHOCTH,
AKKypaTHOCTH M OTBETCTBEHHOCTH 3a IOJTy4YEHHBIN pe3yibTaT.

B ocHoBe mMeToauku oOydeHHs anreOpe W HadaiaM MaTeMaTH4eCKOTO aHajaH3a JISKUT ACSTEIbHOCTHBIN
MIPUHIIATI 00YYCHHUSI.

B crpykrype kypca «AnreOpa W Hadaisa MaTeMaTHYECKOTO aHAIN3a» MOXKHO BBIJICIUTH CICIYIOLIUE
COJIepKaTeIbHO-METOIUYECKUE JTHMHUU: «Yucna u BbIYMCICHU», «DyHKIMH u rpadukm», «YpaBHEHHS H
HepaBeHCTBay», «Hauaa maTemMaTudeckoro aHaiamn3a», «MHOXKeCTBa U JIOTHKay. Bce 0CHOBHBIE COlepKaTebHO-
METOIMYECKUE JIMHUYU U3y4Yar0TCs Ha MPOTSHKCHUH JIBYX JIET 00y4EHHsI B CTApIICH [ITKOJIE, ECTECTBEHHO JOTOTHSIS
JpYyr JApyra U MOCTENEHHO HACHIIAsCh HOBBIMU TeMaMH M paszjeiaMu. MOXKHO C YBEpEHHOCThIO CKa3aTb, YTO
JAaHHBIA Kypc SIBISETCS HMHTETPATHBHBIM, IIOCKOJIbKY OOBEIMHSAET B ce0e COoJIepKaHHE HECKOJIBKHX
MaTeMaTUYECKUX JUCIUILINH, TAKMX KaK aJreOpa, TPUrOHOMETPHSI, MAaTEMaTHYCSCKHI aHATTN3, TEOPUSI MHOXKECTB,
MaTeMaTu4eckas Jioruka u ap. [1o Mepe Toro, Kak yJanuecst OBJIaJIeBarOT BCE 0oJiee IMUPOKUM MaTEMaTHIECKUM
anmnapaTtoM, y HHUX IOCIEI0BaTeNbHO (POPMHUPYETCS M COBEPUICHCTBYETCS YMEHHE CTPOUTH MATeMaTHYECKYIO
MOJENb pealbHOM CHUTyallud, NPUMEHATHb 3HaHUS, TMOJyYEHHBIE MpPH HW3YUYCHHUU Kypca, JUIsl pelIeHUs
CaMOCTOSITENILHO CPOPMYITHPOBAHHOM MaTeMaTHUECKOH 3a7auu, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeTOAMYECKass JTUHUS «UuMcla U BBIYUCICHHUA» 3aBepiiaeT (GOpMUPOBAHHUE HABHIKOB
WCIOJIb30BaHUS IEHCTBUTENBHBIX YHCEN, KOTOpOe ObUIO HaYaTo B OCHOBHOM ITKoJie. B cTapiieil mkose ocoboe
BHUMaHHE yzensercs (GOPMHUPOBAHMIO HABHIKOB pAllMOHANBHBIX BBIYUCICHUN, BKIIOYAIOIIUX B ce0s
WCIOJIb30BaHME PA3NMYHBIX (OPM 3alHUCH YHUCHA, YMEHHE JeaTh MPHUKUAKY, BBITIONHATH MPUOIMKEHHBIE
BBIYHCIICHUS, OIICHUBATh YHCJIOBBIE BBIPAKEHUS, paboTaTh C MaTeMaTHUYECKUMU KOHCTaHTaMHU. 3HAKOMBIE
yUYalluMCsl MHOXKECTBA HATYPalbHBIX, MENbIX, PAIMOHATBHBIX M JICHCTBUTENBHBIX YHCEN JIOTIOTHSIIOTCS
MHOKECTBOM KOMIUJIEKCHBIX 4YHCel. B KaKIOM M3 ATHX MHOKECTB pPACCMATPUBAIOTCS CBOWCTBEHHBIE €My
crenuduUecKue 3a1a4u U OMepalun: JAeJeHe HalleJl0, ONIepUPOBAHNE OCTATKAaMU Ha MHOXKECTBE IENbIX YHCE;
0co0OBIe CBOWCTBA PAIIMOHAILHBIX U HPPANIMOHAIBHBIX YHCEN; apu(METUICCKHIE OTIEPAlliH, a TAK)KE U3BJICUCHUE



KOpDHS HATypaJbHOW CTENEHM Ha MHOYKECTBE KOMIUIEKCHBIX 4Mcel. biaromaps mocienoBaTeIbHOMY
pacIIMpPEHUI0 Kpyra HCIOJIb3yEMBIX YHUCEI M 3HAKOMCTBY C BO3MOYKHOCTSIMM MX NPUMEHEHUS JJIS PELICHUS
Pa3NUYHBIX 33134 (OPMUPYETCS MPEICTaBICHUE O €AMHCTBE MATEMAaTUKU KaK HAyKU M €€ POJIH B MOCTPOCHUH
MoOJIeNIel PeaTbHOTO MUPA; IIMPOKO MCIIOJIB3YIOTCS 00001IeHrEe M KOHKPETHU3aIusl.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEAIN3yeTCsl Ha MPOTSHKEHUH BCEro 0Oy4eHHs B CTapuIeil IKoJe,
IIOCKOJIBKY B KaKJI0M paszeiie [IporpaMMbl Ipe1yCMOTPEHO pPELIeHne COOTBETCTBYIOIIMX 3a1a4. B pe3ynbrare
y4aliiecs OBJIaZIEBAIOT PA3IMYHBIMU METOIaMU PELIEHHS pallMOHAIbHBIX, HPPALMOHAIIBHBIX, IOKA3aTEIbHBIX,
norapu(MUYECKUX U TPUTOHOMETPHUECKUX YPaBHEHUIl, HEPAaBEHCTB M CHCTEM, a TAKXKE 3a]ad, COJepKaIIuX

napaMmerpsl. llomydeHHble yMEHHUS IIMPOKO HCHOJB3YIOTCS IMPU HCCIEIOBAHUM (PYHKUIUH C I[OMOILIBIO
IIPOM3BOIHOM, IPH PELLIEHUH NPUKIIAIHBIX 3a/1a4 U 33]1a4 Ha HaX0KIeHHE HauOOJIbIINX U HAMMEHBIINX 3HAUEHU I
¢byukuuu. JlanHas coaeprkaTrenbHas TMHUS BKIIOYaeT B ce0s Takke OPMUPOBAHUE YMEHUH BBITIOJIHATH PACUETHI
no gopmynamM, npeoOpa3oBaHUs pallMOHAIbHBIX, UPPAIMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a
TaK)Ke BBIPAKEHUI, colepKaluX cTeneHu U jJorapudmel. biarogaps nsydenuro aareOpanyeckoro Mmarepuaa
MIPOUCXOUT JabHENIIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIJIEHUS ydaluxcs, GopMupyroTcs
HaBbIKU JIETYKTUBHBIX PAaCCyXJEHHM, pab0oThl C CHMBOJIbHBIMH (pOpMaMH, MPeICTaBICHHS 3aKOHOMEPHOCTEHN U
3aBHCHMOCTEH B BHJIE paBEHCTB M HEpaBEHCTB. Airedpa npeiaraet 3¢ (HeKTUBHbIE HHCTPYMEHTHI 171l peIIeHUs
MPaKTUYECKUX M €CTECTBEHHOHAYUHBIX 33]1a4, HaIrJIATHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenbHo-MeToanuecKas TMHUA «DyHKIUU U rpaduKn» TECHO MEPEeIIeTaeTcs ¢ APYrUMH JIMHUSMU
Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T OCIIE0BATEIBHOCTh U3YYEeHHS MaTepuaia. M3ydeHue CTeneHHOH,
MOKa3aTeIbHOM, IOTapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMA, NX CBOMCTB U IPapUKOB, HCIIOIb30BaHHE

GyHKIMM JUIsl pellieHns 3a1ad U3 JPYTUx y4eOHbIX IMPEIMETOB M PEaJbHOM KU3HU TECHO CBSI3aHO Kak C
MaTeMaTU4YECKUM aHAJIM30M, TaK U C PEIICHWEM ypaBHEHMH U HepaBeHCTB. [Ipu 3ToM Oosibllioe BHUMaHHE
ynensiercss GOpMHUPOBAHUIO YMEHUS BbIpaXaTh (GOPMYIaMU 3aBUCUMOCTH MEXAY Pa3IUYHbIMHM BEIMYMHAMHU,

HCCIIEI0BATh MOJIy4YEHHbIE (PYHKIMH, CTPOUTH UX Tpaduku. Matepuai 3Toil colepxKaTeabHON JIMHUY HalleJIeH
Ha pa3BUTHE YMEHUH M HABBIKOB, MO3BOJIIOUIMX BBIPAKATH 3aBUCHUMOCTH MEXIY BEJIMYUHAMHU B Pa3INYHOU
dhopme: aHaTUTHYECKOH, Tpaduaeckoii u coBecHOM. Ero n3ydyenue crnocoOCTByeT pa3BUTHIO AITOPUTMHUIECKOTO
MBIIIUIEHUS, CHOCOOHOCTH K 000OIIEHUIO M KOHKPETH3ALMH, UCIIOJIb30BaHHUIO aHATIOTUH.

ConepxarenpHas nuHus «Hadama MaTeMaTM4eCKOrO aHAIN3a» MO3BOJIAET CYIIECTBEHHO PACLIIMPUTD KPYT
KaK MAaTe€MaTH4eCKMX, TaK W MPUKIAJHBIX 3ajad, JOCTYIHBIX LIKOJIbHHKAM, TaK KaK y HHMX IOSABIIAETCA
BO3MO’KHOCTh CTPOUTH I'paMKHU CIIOKHBIX (YHKIUH, ONpPEeNsTh X HAauOOJbIIME U HAaUMEHBIINE 3HAYEHUS,
BBIUUCIIATh IUIOIIAAM GUryp M oOBEMBI TeJ, HAXOIUThb CKOPOCTM M YCKOpEHHus IpoueccoB. J[lanHas
coJiepKaTenbHasl JIMHUSA OTKPHIBAET HOBBIE BO3MOYKHOCTH IOCTPOCHMSI MAaTEMATUYECKMX MOJEIEH pealbHBIX
CUTYal1H, I03BOJISIET HAXOJAUTh HAaWJIy4lllee PEIICHUE B IPUKIIAIHBIX, B TOM YUCIIE COLMAIIbBHOOKOHOMHYECKHUX,
3ajayaXx. 3HAKOMCTBO C OCHOBAaMM MAaTEMAaTHYECKOTO aHaju3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(OopMaJIbHO-TOTMYECKOTO M KPEaTUBHOTO MBIIUIEHUS,, (OPMUPOBAHUIO YMEHHMH pacrno3HaBaTh MPOSIBICHHS
3aKOHOB MAaT€MAaTHKM B HayKe, TEXHMKE M HCKYCCTBE. YUaluecs Y3HAIOT O BBIJAIOIIUXCA DPE3y/bTaTax,
MIOJIy4EHHBIX B X0JI€ pa3BUTHUsI MAaTEMaTHKH KaK HayKH, U 00 UX aBTOpax.

ConepxxaTenbHO-MeTOAMYeCKas JUHUSA «MHOXKecTBa M JIOTMKa» BKJIIOYaeT B ce0sl 3JEMEHThl TEOpHHU
MHOKECTB U MaTe€MaTHYECKOM JIOTMKHU. TeOopeTHKO-MHOKECTBEHHBIE MTPEICTABICHNS IPOHU3BIBAIOT BECH KYpPC
IIKOJPHOM MaTeMaTUKW U TMpeJularaloT HauOojiee YHUBEPCAJIbHBIM $A3bIK, OOBEIAMHSIOMIMN Bce pa3zeibl
MaTeMaTUKU U €€ NMPWJIOKEHUHN, OHM CBS3bIBAIOT PAa3HbIE MATEMATHYECKHE NUCLUIUIMHBI U UX NPUIOKEHUS B
ennHoe nenoe. 11oaToMy BaXHO JaTh BO3MOKHOCTH IIKOJIBHUKY ITOHUMAaTh TEOPETHKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOM MaTEMaTHKU U UCIOJb30BaTh €r0 AJIs BBIPAXKEHUS CBOMX MbICIEH. J[pyruM BaskHBIM IIPU3HAKOM
MaTeMaTUKUH KaK HayKd CleJyeT IpH3HATh CBOWCTBEHHYIO € CTpPOrocTh OOOCHOBaHMHA M ClI€OBAaHUE
OTPEAEIEHHBIM TPABUJIaM MOCTPOEHUS J10KA3aTENbCTB. 3HAKOMCTBO C AJIEMEHTAMU MAaTEMaTUYECKOW JIOTMKH
CIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO MBIIUIEHHS YYalllMXCsl, TO3BOJSET UM CTPOUTH CBOU PACCYKICHHUS Ha
OCHOBE JIOTHYECKHUX MpaBuJl, (GOPMHUPYET HABBIKA KPUTUUECKOTO MBIIIJICHHS.



B kypce «Anrebpa W Hadanma MaTeMaTHYECKOTO aHAIW3a» MPHUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOTO
MOJICTIUPOBAHUS, KOTOpPbIE NPU3BAaHBI CIIOCOOCTBOBATH (HOPMHUPOBAHMIO HABBIKOB IOCTPOCHMS MOJETeH
pealIbHBIX CUTYalUH, UCCIEA0BaHNs ATUX MOJIEJIEH C TOMOLIBIO anmnapara ajreopbl 1 MAaTEMaTUYECKOT0 aHAIN3a,
MHTEPIIPETALIMM [IOJIyYEHHBIX pe3yJbTaToB. Takue 3ajaHusl BIUIETEHBbI B KaXKIbpli U3 paszaenoB lIporpammel,
IIOCKOJIBKY BECh MaTepuall Kypca IIMPOKO MCIIOJIb3YETCS Ul peLIeHUs NpUKIagHbIX 3angad. [lpu pemeHun
pealIbHbIX TPAKTUUECKUX 3aJ[au y4yallrecs pa3BUBalOT HAOII0AATEIbHOCTh, YMEHNUE HAXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaTbCsi, MCIOJIB30BaTh AHAJOTHIO, 0000IaTh M KOHKPETH3UPOBaTh mpodiemy. JlesaTenbHOCTh 1Mo
(OopMUPOBAHHIO HABBIKOB PEIICHHS MPHUKIAAHBIX 3a7ad OPTaHU3yeTCsl B MpoIecce M3y4EeHUsI BCEX TEM Kypca
«Anrebpa 1 Hayasla MaTeMaTHYECKOTO aHAJIM3ay.

MECTO YYEBHOTI'O KYPCA B YYUEBHOM IIVIAHE

CormacHo yuyeObnomy turany B 10 —I11 xmaccax wu3ydaercs y4eOHBIM Kypc «Aunrebpa W Haydama
MaTEeMaTHYEeCKOTO aHaJHM3a)», KOTOPBI BKIIIOYAET B ce0sl CIEAYIOINE OCHOBHBIE Pa3/ieNbl coaepkanus: «Yucma
U BBIUMCIICHUS», «YPaBHEHUSI U HEPABEHCTBa», «PyHKIMH U rpadukn», «Havana maTemMaTnyeckoro aHanuzay,
«MHOK€eCTBa U JIOTHKa.

B Y4eGHOM mane Ha n3ydeHHe YriayOon€HHOTO Kypca aareOpsl M Hadall MaTeMaTHYecKoro aHamm3a B 10—
11 kmaccax oTBOaUTCS 4 y4eOHBIX YAaCOB B HEJCNIO B TEUEHHE Ka)XJOro rojaa oOydeHHWs, BCETO 3a JiBa roja
oOydyeHnss — 272 y4eOHBIX Jaca.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA «AJITEBPA
HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

OcBoenne yueOHOTO mpeameTa «Asredpa U Havajga MaTeMaTUYECKOTO aHAJIM3a» JOJKHO 00ecreunBaTh
JNOCTHKEHHE Ha YPOBHE CpelHero oomero oOpa3oBaHUS CIEIYIOIIUX JUYHOCTHBIX, METaNpeIMETHBIX U
MpeIMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB:

JIMHHOCTHBIE PE3YJIbTATbBI
JIMuHOCTHBIE pe3yabTaThl OCBOEHUS MpOrpaMMbl yueOHOro npeamera «MaremaThka» XapakTepu3yroTes:
I'paxxraHckoe BOCIIUTaHUE: CHOPMHUPOBAHHOCTBIO I'PAXKJAHCKOM MO3UIIMHM 00yUaroIerocs: Kak akTUBHOTO

Y OTBETCTBEHHOTO YJIeHA
poccuiickoro oOIIecTBa, MPEACTaBICHHEM O MaTeMaTUYeCKMX OCHOBaX (YHKIMOHUPOBAHUS PAa3IMYHBIX
CTPYKTYP, SBJIICHUH, TPOLEAYP TPAKIAHCKOTO 0011ecTBa (BHIOOPHI, OMIPOCHI U ITP.), YMEHHUEM B3aUMOICHCTBOBATh
C COLMATbHBIMU MHCTUTYTAaMU B COOTBETCTBUU C UX PYHKIMSIMHU 1 Ha3HAYCHUEM.

[latpuoTuyeckoe BocmUTaHUE: CHOPMHUPOBAHHOCTHIO POCCUHCKON TpaKAAHCKOW HJIEHTUYHOCTH,

YBAXKCHHS K ITPOHIJIIOMY U HACTOALIEMY pOCCHﬁCKOﬁ MaTE€MaTUuKH, OCHHOCTHBIM OTHOHIICHHUEM K AOCTHIKXCHHUAM
pOCCHﬁCKHX MaTEMAaTHUKOB H pOCCHﬁCKOfI MaTeMaTHYECKOM IIKOJBbI, K HMCIIOJb30BaHHUIO 3THX JOCTHKEHUU B
APYTrux HayKax, TCXHOJIOTHUIX, C(I)ean 3KOHOMHMKH.
JlYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:
OCO3HaHUCM JYXOBHBIX IIECHHOCTEH pOCCHﬁCKOFO HapoJa, Cq)OpMI/IpOBaHHOCTLIO HPaBCTBCHHOI'O
CO3HaHUsA, I3THYCCKOTO IOBCACHUS, CBA3AHHOIO C IPAKTUUYCCKUM [MPUMCHCHUCM JOCTIDKEHUN HAayKu H
ACATCIBHOCTBIO y‘IéHOFO; OCO3HAaHUECM JIMYHOTO BKJIaJlda B TIOCTPOCHUC YCTOI\/’I‘II/IBOI‘O 6YHYLHGFO.

DCTEeTUYeCKOe BOCIHUTAHUE: ICTETUYECKUM OTHOIIEHHEM K MHPY, BKIIOUAs ICTETUKY MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, 00BEKTOB,
3a/la4, peIHICHW, pacCyKIeHUH; BOCIHPUMMYUBOCTHIO K MAaTEMaTHYECKHM AacleKTaM pa3lU4YHbIX BUOB
HCKYCCTBA.

PU3NYECKOE BOCTIUTAHUE:
C(OPMHUPOBAHHOCTBIO YMEHHUs TPUMEHATh MaTeMaTW4yecKue 3HaHMsg B HWHTepecax 3J0pOBOTO U
6e3omacHOro o0pa3za >KHW3HM, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3J0POBBIO (340pOBOE MHTaHUE,




cOaaHCHPOBAHHBIA pEXUM 3aHATHH W OTAbIXA, peryispHas (U3HUecKas aKTHBHOCTB); (DU3HUECKOTO
COBEPILIEHCTBOBAHUS MIPH 3aHATUAX CIOPTUBHO-03/I0POBUTEIILHON JEATEIHHOCTHIO.
TpyioBO€ BOCIIUTAHHUE:

TOTOBHOCTBIO K TPYdy, OCO3HAHUEM IIEHHOCTH TPYAOTIOOMS; WHTEPECOM K pasnudHbiM  chepam
npodecCHOHABHON /eATEeNhHOCTH, CBSA3aHHBIM C MATEMAaTUKOW W €€ MPUIIOKCHHUSIMH, YMEHHEM COBEpIIATh
OCO3HAHHBIN BRIOOp Oymymieit mpodeccuu u peain30BBIBATH COOCTBEHHBIC KU3HECHHBIC TIAHBI; TOTOBHOCTHIO H
CIIOCOOHOCTBIO K MaTeMaTUYECKOMY OOpa30BaHMI0O W CaMOOOpa30BaHWIO HA NPOTSHKCHHH BCEH IKU3HU;
TOTOBHOCTHIO K aKTUBHOMY yYaCTHIO B PEIICHUM NMPAKTUUYECKUX 3a/1a4 MaTEMaTUYECKON HAMIPaBICHHOCTH.

DKOJIOTUYECKOe BOCIHUTAHUE: CHOPMHUPOBAHHOCTHIO IKOJIOTUYCCKOW KYIbTYphI, TIOHUMAHUEM BIIUSHUS
COLIMAJIBHO-9KOHOMHMYECKUX IIPOLIECCOB HA COCTOSIHUE NPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUEM
JI00aIbHOTO XapaKTepa SKOJOTHUECKUX MPoOJieM; OpUeHTAlle Ha MPUMEHEHNE MAaTEMAaTUUYECKUX 3HAHUH IS
pemieHusi 3ajad B OOJACTH OKPYXAIOWEeH Cpefbl, IUIAHUPOBAHUS TOCTYNKOB W OIEHKM HMX BO3MOXKHBIX
MOCIIEICTBUH JJISI OKPYXKAKOIIEH CPEIBI.

HGHHOCTI/I HAay4YHOTI'O ITO3HAHUA.
c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U
OOLIECTBEHHON MPAaKTUKH, MOHUMAaHUEM MaTeMaTH4YeCKON HayKu Kak cgepbl 4elOBEYECKOU NesTeNIbHOCTH,

9TanoB €€ pPAa3sBUTHS W 3HAYMMOCTH JUIS DPAa3BUTHs LHMBWIM3ALMU; OBJIAJICHUEM S3bIKOM MAaTeMAaTHKH U
MaTeMaTHYECKOM KyJIBTYpOW KaK CPEICTBOM ITO3HAHMS MHpPA; TOTOBHOCTBIO OCYHIECTBJIATH MPOEKTHYIO H
HCCIIEA0BATENBCKYIO IEATEIBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEMETHBIE PE3YJIBTATDI

MeramnpeaMeTHbIE  PE3YNbTaThl  OCBOCHHUS  NPOTpaMMbl  ydeOHOro  mpenMera «MaremaTtukay»
XapaKTEPHU3YIOTCS OBJIAJICHUEM  VHUBEPCAbHLIMU — NO3ZHAGAMENbHBIMU  OCUCMBUSMU, VHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCliCMBUAMU, YHUBEPCAIbHLIMU PEYIAMUBHBIMU OCUCTNBUMU.

1) Vuusepcanvuvie noznasamenvhuvle oeticmsus, obecneuusaom hopmuposanue 6A308blX KOSHUMUBHBIX
npoyeccos obyuarowuxcsi (0ceoenue mMemooos NOZHAHUS OKPYHCAIOWEe20 MUpPQ, NPUMEHEHUE N02UHYECKUX,
UCCeA08aMeNbCKUX ONepayuil, yMeHull pabomams ¢ unpopmayueir).

bazoBrle Jornyeckue ASHCTBUSL:

* BBISIBJIITD W XapaKTEpHU30BaTh CYIIECTBEHHbIE TMPU3HAKKM MAaTeMaTUYeCKMX OOBEKTOB, MOHATHUM,
OTHOIICHUI MEXKAY MOHATUAMU; (OPMYIUPOBATH OMNpEAETCHUS TMOHATUMN; YCTaHABIMUBATH CYIECTBEHHBIH
MpHU3HAK KJIACCU(pHUKAIIMU, OCHOBAHUS JUIsl 0000IIEHUS U CPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

* BOCIIPUHUMATh, (JOPMYIUPOBATH U MPEOOPA30BLIBATH CYXJACHUS: YTBEPAUTEIbHbIE U OTPULIATEIBHEIE,
€IMHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIE;

* BBISIBJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTUBOpEYHs B (akTax, ITaHHBIX,
HAOMIOJICHUSX U YTBEPKACHUAX; TpeylaraTb KPUTEPHUH TSI BHISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

* IefaTh BBIBOJIBI C UCHOJH30BAHMEM 3aKOHOB JIOTHUKH, AEITYKTHUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKJIIOUEeHUH M0 aHAJIOTUH;

* IPOBOJIUTh CAMOCTOSITENIBHO ~ JI0KA3aTeNbCTBA MAaTEMaTHYECKUX YTBEPXKICHMH (TMpsiMble M OT
IPOTHUBHOT0), BBICTpaMBaTh apryMEHTALUI0, IMPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; O0OOCHOBBIBATH
COOCTBEHHBIE CY)KJIEHUS U BBIBOJIbI;

* BBIOMpATh croco0 pemieHust yueOHOH 3a1a4uM (CpaBHUBATh HECKOJIBKO BApMAHTOB pellEHUs], BHIOUPATH
HaunboJiee MOAXOAIUN C YUETOM CAMOCTOSITENILHO BbIJICTIEHHBIX KPUTEPHUEB).

ba3oBble Mccnen0BaTENbCKUE ICHCTBUS:

® UCIIOJIb30BAaTh BOIIPOCHI KakK HCCIeI0BaTeIbCKUM HHCTPYMCHT IIO3HAHUA, (I)OpMy.TII/IpOBaTL BOIIPOCHI,
(bI/IKCI/IpyIOH_II/IC MMpOTUBOPCUUC, HpOGHeMy, YCTaHaBJIMBATb HCKOMOC W [JAaHHOC, (I)OpMI/IpOBaTL TUIoTe3y,
APTYMCHTUPOBATH CBOIO NO3HUIHUIO, MHCHUC,



* IPOBOJIUTh CAMOCTOSITEILHO CIITAHUPOBAHHBIA OKCIICPUMEHT, HCCIEJAO0BAHUE [0 YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYECKOT0 00bEKTa, SIBJICHHSI, MPOIIECCA, BBISBICHUIO 3aBUCUMOCTEH MEX 1y 00bEKTaMH,
SIBIICHUSAMH, MPOLIECCAMU;

* CaMOCTOSITETIbHO (hOPMYIHPOBATH OOOOIIEHHUS U BBIBOJIBI TI0 PE3y/IbTaTaM MPOBEACHHOTO HAOIOICHHS,
HCCIIEIOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX PE3Yy/IbTaTOB, BBIBOJOB U 00001EHUI;

. HpOFHO?;I/IpOBaTI) BO3MOXHOC pa3BI/ITI/IC Hpouecca, a TaKKXC BBIABHUI'AThb HpeI[HOJIO)KCHI/Iﬂ O €ro pa3BI/ITI/II/I
B HOBBIX YCJIOBI/UIX.

PabGota ¢ nadopManneii:

* BBIIBIIATH AeUIIUTHI MH(DOPMAIMK, JaHHBIX, HEOOXOIUMBIX IJISi OTBETa HA BONPOC U JUISA PEUICHUS
3a/1a4u;

* BBIOMpaTh MH(OPMALIMIO U3 WCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U
MHTEPIPETUPOBATH HHPOPMALUIO PA3IUYHBIX BUI0B U (OPM NPEICTABICHUS;

* CTPYKTYpUpPOBaTh MHPOPMALUIO, IPEACTABIIATH €€ B pa3INUHbIX (hopMax, MIUTFOCTPUPOBATh I'paUueCcKy;

* OLIEHUBATh HAJIE;KHOCTh MHPOPMAIIMH 10 CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvuvie KOMMyHuUKamuenwle Oeticmeus, 0Oecneyusarom coopmupo8aHHoCms COYUATbHBIX
HABLIKO8 00Y4aAIOUWUXCAL.

Oobmenne: 0 BocpuHUMATh ¥ (QOPMYTUPOBATH CYKICHHS B COOTBETCTBHH C YCIOBHSAMHU U UEISIMHU
oOLIeHHs; SICHO, TOYHO, TPAMOTHO BBbIpaXKaThb CBOIO TOUKY 3PEHHS B YCTHBIX M NMUCHBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHMSI 110 X0y pelIeHHs 3a1a4i, KOMMEHTHPOBATh MOJyYeHHBIN Pe3yibTar;

* B X0Ji€ 00CYXICHHUS 3a]]aBaTh BOIIPOCHI 10 CYLIECTBY 00CYKIaeMOU TeMBbI, TPOOJIEMBI, pelIaeMoi 3a1auu,
BBICKA3bIBAaTh WJEH, HALCICHHbIE HA MOUCK PEIICHMS; COMOCTABIATh CBOM CYKIEHUS C CYKICHHUSIMHU JPYTHUX
YYaCTHUKOB JIMajiora, 0OHapy»XUBaTh pa3jNuue U CXOJCTBO MO3ULIUN; B KOPPEKTHOU popme GopMyaupoBaTh
pa3Horiacusi, CBOM BO3paKECHHS;

* IPEJICTABIIATh PE3YJIBTATHl PEIICHUS 3a1a4, SKCIIEPUMEHTA, UCCIIEIOBAHNUsA, IIPOEKTA; CAMOCTOSATEIbHO
BbIOMpATH (hOpMaT BBHICTYIUJICHHSI C YUETOM 3a]a4 Mpe3eHTAIlN U 0COOCHHOCTEH ayIUTOPUH.

CoTpyIHUYECTBO:

* IOHUMAaTh ¥ MCHOJb30BaTh MPEUMYIIECTBA KOMAHJHONW M MHAMBUIYaIbHOM pabOTHl MpPH pPELICHUU
yueOHBIX 33/1a4; MPUHUMATH 11eJIb COBMECTHOM JesTeIbHOCTH, INIAHUPOBATH OPraHU3aII0 COBMECTHOM padoThI,
pacnpenensiTh BHAbI pabdoT, JOroBapuBaThCs, 0OCYXAaTh IMpOILEcC U Pe3ylbTaT paboThl; 0000IIaTh MHEHUS
HECKOJIbKUX JIFOZCH;

* Y4acTBOBaTh B IpYNNOBBIX GopMax paboTel (00CyKIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbI» H
T.I1.); BBIMOJHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOM JEHCTBHS C OPYTMMHU UYICHAMU KOMAH/IBI,
OIICHMBATh KAa4yeCTBO CBOET0 BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM yYACTHUKAMHU
B3aMMO/ICHCTBHSL.

3) Vnusepcanvnvie pecynamuensle oeticmsus, obecneuusarom hopmuposanue cCmMobiCl08blX YCMAaHO80K U
JHCUSHEHHBIX HABbIK08 AuyHocmu. CaMOOpraHu3alys:

* COCTaBJIAThH IUIAH, alTOPUTM pEIICHUs 3aJadd, BbIOMpaTh CIOCOO pEHIeHUs C Y4ETOM HMEIOIIHXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BApUAHTHI PEIICHUN C yIETOM
HOBOM HH(}OpMALIUH.

CaMOKOHTPOJIb:

* BJaJICTh HaBBIKAMM II0O3HAaBaTEJIbHOM pe(leCKCI/II/I KaKk OCO3HaHHd COBCPHIACMBIX JeUCTBUI U
MBICJIIMTCIIBHBIX IPOLCCCOB, UX PE3YJIbTATOB; BJIAACTH crocoboamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA ITponecca 1
pe3yiibTaTa pCUICHUA MaTeMaTH4eCKOM 3aaa4u,

* IPE€ABUACTE TPYAHOCTU, KOTOPHIE MOI'YT BO3HHMKHYTH IIPpU PCHICHUHU 3aJadl, BHOCUTH KOPPEKTHBLEI B
ACATCIBHOCTb HAa OCHOBE HOBBIX O6CTO$ITCJ'IBCTB, JaHHBbIX, HalJIEHHBIX OIJ_II/I6OI(, BBISIBJICHHBIX TPYI[HOCTCIZ;



* OLICHUBATh COOTBETCTBHE pE3Yy/IbTaTa LEJIW U YCIOBUSAM, OOBSCHITH IMPUUMHBI JOCTHXKEHUS WU
HEIOCTHKEHHS PE3YJIbTAaTOB JIESATEILHOCTH, HAXOIUTh OIINUOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATBI

10 kaacce
‘{nc.na MU BBIYUCJICHUA

e CB00OJHO ONEPUPOBATH MOHATHSAMH: PAMHOHAILHOE YHCIO, OCCKOHEUYHAs MEPHOIMYECKas poOb,
MPOLEHTHI;, UPPALMOHAIBHOE YKCIIO; MHOXKECTBA PAUMOHAIBHBIX M JICMCTBUTEIIBHBIX YHCEN; MOJYJIb
JNEUCTBUTEIILHOIO YHCIIA.

* IlpumensTes ApoOU M MPOLEHTHI ISl PEIICHUS] MPUKIAJHBIX 3a7a4 U3 PA3IUYHBIX OTpaciiei 3HaAHUU U
peanbHOM KU3HH.

* IlpumensTe TPUOTMIKEHHBIC BBHIYUCIICHUS, MPaBUJIA OKPYIJICHUs, MPUKUAKY W OIEHKY pe3yibTaTa
BBIYHCIICHUH.

*  (CB000/HO OTIEpUPOBATH MIOHATHEM: CTETICHB C IEJIBIM TTOKA3aTeNIeM; UCII0Ih30BaTh MOAXO0AAIYI0 (hOopMYy
3allMCH IEVUCTBUTEIBHBIX YUCET ISl PEIIEHUS TPAKTUYECKHUX 3a7a4 M PEACTABICHUS JaHHBIX.

*  (CB000/HO OTIEpUPOBATH TIOHITHEM: apU(PMETHIECKUI KOPEHb HATYPaTbHON CTEIICHU.

*  (CB00O/HO OTIEpUPOBATH TIOHITHEM: CTETICHB C PAIMOHATBHBIM TTOKA3aTEIIEM.

*  (CB000/HO OTIEpUPOBATH MOHATHAMU: JIOTapU(M YKCIIa; TeCATUYHbIE U HATYpaJbHbBIE JTOTapu(MBbI.

*  (CB000/IHO OTIEpUPOBATH MOHIATHIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHUCIIOBOTO apryMEHTA.

*  OnepupoBaTh NOHATUIMU: APKCUHYC, APKKOCUHYC U aPKTAaHT'€HC YMCIOBOTO apryMEHTa.

YpaBHeHNs] M HEPAaBEHCTBA

e (CB00OgHO OmEpHUpPOBATH MOHATHIMHU: TOXKJIECTBO, YPaBHEHNE, HEPABEHCTBO, PABHOCHIIbHBIE YpaBHEHUS U
YPaBHEHUS-CIIEICTBUS; PABHOCHJIbHBIE HEPABEHCTBA.

o [IpuMeHATH paszIMYHBIC METONBI PEIICHUS pPAUOHATBHBIX M JPOOHO-PALMOHAIBHBIX YPaBHEHMIA;
IIPUMEHATH METOJ UHTEPBAJIOB ISl PELLIECHUS HEPABEHCTB.

e (CBo0OmHO oOmEepuUpOBaTh IOHATHAMHU: MHOT'OWIEH OT OIHOM NEPEeMEHHOH; MHOTOWIEH C IIeJbIMU
ko3 punmenTamMmu, KOpHU MHOTOUIECHA; MPUMEHATH JEJICHHEe MHOTOWIEHAa Ha MHOTOWIEH C OCTAaTKOM,
TeopeMy be3y u Teopemy Buera s pemenus 3agad.

e  (CB00OIHO OMEPUPOBATH MOHATUSAMH: CUCTEMA IMHEWHBIX YpaBHEHHIA, MAaTPHIIA, ONPEACTUTEb MAaTPHUIIBI 2
X 2 ¥ ero reoMeTpu4eCcKHil CMBICI; UCIIOIB30BaTh CBOMCTBA ONpPEENUTENs 2 X 2 1 BBIYMCIEHUS €ro
3HAYEHUS, MPUMEHSTh ONPEACTUTENN s PEUIeHUs] CHUCTEMbl JIMHEWHBIX YypaBHEHHWI; MOAEIUpPOBATH
pealibHble CUTYallUd C MOMOIIBI0 CUCTEMBI JUHEHHBIX YPaBHEHMH, UCCIEI0BATh MOCTPOCHHBIE MOJIEIHU C
MOMOILIbIO MATPHIL U ONpEAETUTENEH, UHTEPIPETUPOBATH ITOJIYYEHHBINA pe3yJbTar.

e lcnonk3o0BaTh CBOMCTBA ACUCTBUIN C KOPHSIMU JJIs1 TPEOOPa30BaHUS BEIPAKEHUH.

e BpmonHAT NpeoOpa3oBaHMsl UYUCIOBBIX BBIPAKEHHWH, COACPXKAIIMX CTEHeHW C PalMOHAIbHBIM
MOKa3aTeJIeM.

e  lcnonbk30BatTh CBOMCTBA JTOrapu(pMOB ISl TPeoOpa3OBaHMsI JTOrapu(PMUIECKUX BEIPKCHUH.

e  (CB00OIHO OIEPUPOBATH MOHATUSIMH: UPPAIIMOHATBHBIE, TOKA3aTEbHBIC U JIOTapU(PMHUYECKIE YPAaBHEHHUS;
HaXOAUTh UX PEIICHUS C OMOIIBIO0 PABHOCHIIBHBIX MIEPEXO0JI0B HJIM OCYILECTBIISISI IPOBEPKY KOPHEH.

e [IpuMeHATb OCHOBHBIE TPUTOHOMETpPUYECKHE (OpMYINbI Uil MpeoOpa3OBaHUs TPUTOHOMETPHUUECKHUX
BBIPAXKEHUH.

e  (CB00OJHO ONEPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE YPABHEHHE; IPUMEHATH HEOOXO0AUMBIE (hOPMYJIbI
JUTSl pEIEHUS] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX YPABHEHUIA.

e MogenupoBaTh peanbHbIE CUTYallUU Ha SA3bIKE AJIre€Ophl, COCTABIISTh BHIPAXKECHMSI, ypaBHEHUS, HEPABEHCTBA

10 YCJIOBUIO 33J]aui, UCCIEA0BaTh MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM ammapara aareOpsbl.



DyHKuuM U rpagpuxku

CBOOOTHO oOmEpHpOBaTh MOHATUSAMHU: (YHKIUSA, CHOCOOBI 3amaHusl (YHKIUH, B3aMMHO OOpaTHbBIE
¢byHkuuy, KoMmo3unus (yHKUWH; rpaduk (QyHKIUH; BBIIOJIHATH AJIEMEHTapHbIE MpeoOpa3oBaHuUs
rpaduKOB QYHKITHA.

CB00OHO ONEpPHPOBATH MOHATUAMU: 00JACTh ONPEACICHUS U MHOXXECTBO 3HAUCHUH (DYyHKUIWH, HYIH
(GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

CB00OOHO oOmepHpoBaTh MOHATHIMHU: UYETHBIE W HEUYETHBIC (QYHKIUH, NEPUOJHYECKHe (YHKIIHMH,
MPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMH, MaKCUMyMbl W MHUHUMYMbl (YyHKIWH, HauOoJbIIee U
HaMMEHbIIee 3HaYCHNEe (PYHKIMH Ha TIPOMEXYTKE.

CB00OHO OTIEpUPOBATh MOHATHSAMHE: CTETeHHas (DYHKIHS C HAaTypajJbHBIM M LENBIM IOKa3aTeleM,
rpaduK CTENeHHOH (QYHKIIUU C HATYypaJbHBIM U LIEJNBIM MOKa3arejaeM; rpaguKk KOpHs N-0OW CTENEeHH Kak
(GyHKIMM 0OpaTHO CTENEHHU C HaTypaJlbHbIM IOKa3aTelIeM.

OmnepupoBaTh TOHATUSAMH: JMHEWHas, KBaJpaTU4YHAs W JPOOHO-IMHEWHas (QYHKIUHU; BBITIOJIHSITH
AIIEMEHTAPHOE MCCIIEOBAHNE U TOCTPOSHHE UX TPAPHKOB.

CB00OHO OmEpUpOBaTh TMOHSATHIMHU: TOKa3aTelIbHAs W Jorapumuyeckas (QYHKIMH, UX CBOWCTBAa U
rpadMKu; UCIIOIB30BaTh UX IPpadUKU ISl pEeHICHUS] YpPaBHEHU.

CBoOOHO  omepupoBaTh  TMOHATHUSAMH:  TPUTOHOMETPUYECKAas  OKPYKHOCTh,  OMpEICICHHE
TPUTOHOMETPHUYECKUX (PYHKIIUH YNCIOBOTO apTryMEHTa.

Hcnonp3oBatk rpadukn GYHKIUHA 1T HCCIIEOBAHUS MTPOIIECCOB U 3aBUCHMOCTEH MPH PEIICHUH 3a71a4
U3 JPYruxX y4eOHBIX TPEJAMETOB M PEaJbHON JKU3HU; BBIPAKATh (OPMYIAaMHU 3aBUCHMOCTH MEXIY
BEIMYMHAMU.

Havyajna MaTeMaTH4YeCKOI0 aHAJIU3A

CB00OOJHO OTIEPHPOBATH MOHITUSAMU: apu(PMeTHUECKass U TeOMETpUYecKasl MPOrpeccHsi, OECKOHEYHO
yOBIBaroIasi reOMeTpUYecKas IPOTrPecCusl; TMHEHHBIA M SKCIIOHEHIIMAIBHBIA pOCT, (hopMya CII0KHBIX
MPOIICHTOB; UIMETh MPECTABIICHHE O KOHCTAHTE .

Hcnonp30Bath MpOrpeccuu Iisl PEIICHUs pealIbHBIX 33124 IPUKIIAIHOTO XapaKTepa.

CB00OOHO OTIEPUPOBATH MOHATHIMU: TOCIEAOBATEILHOCTh, CIIOCOOBI 33aHUs MOCIIEIOBATEILHOCTEH,
MOHOTOHHBIE M OTPaHUYEHHBIE ITOCIIE0BATEILHOCTH; TOHUMATh OCHOBBI 3aPOXKJICHHSI MATEMAaTHIECKOTO
aHaJM3a KaK aHajan3a OCCKOHEYHO MaJIbIX.

CB00OOJHO OmNEpUPOBaTh MOHATUSMU: HENPEpPhIBHbIC (DYHKIMU; TOYKK pa3pbiBa Tpaduka (QYyHKIUY;
aCUMNTOTHI rpaduka GyHKIUU.

CB00OOJIHO oOmEepUpoBaTh MOHSATHEM: (YHKIHWS, HENpEpbIBHAsS Ha OTPE3Ke; IPUMCHSTHh CBOWCTBA
HETPEPbIBHBIX (DYHKIUHN IS pEIICHUS 3a/1a4.

CB000IHO ONIEPUPOBATH MOHATHAMU: TIEPBasi U BTOPAsi MPOU3BOIHBIC (DYHKIINH, KacaTeJIbHas K TpaduKy
GyHKIMU.

BbIUuCiIATE TPOM3BOJHBIE CYMMBI, TPOM3BEICHUS, YACTHOTO W KOMIIO3HMIIMU JBYX (DYHKIIMIA; 3HAThH
MIPOU3BO/IHBIE AIEMEHTAPHBIX (PYHKIIUH.

Hcnonb3oBath reoMeTpuuecKuii M PU3NIECKHUI CMBICT IPOU3BOAHOM /ISl pEIICHUS 33/1a4.

MHo:xecTBa M JIOTHKA

CB00601HO ONIEPHPOBATH MOHATHSIMH: MHOXKECTBO, OTIEPALIUU HaJl MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIH alIapar JUisi ONUCaHUs pealIbHbIX IIPOLECCOB U SBICHUM,
IIPU PELICHNH 33/1a4 U3 IPYTUX Y4EOHBIX MPEIMETOB.

CB0OOJHO oOmepUpoBaTh MOHATUSMH: ONpeJAeieHHe, TeopeMa, YpaBHEHHE-CIEICTBHE, CBOMCTBO
MaTeMaTH4YeCKOTO 00BEKTa, JOKAa3aTeIbCTBO, PABHOCHIIbHBIE YPAaBHEHUS 1 HEPABEHCTBA.



11 kiaacce Yucaa u
BBIYMCJICHHUSI

CB0OOTHO OTIEpUPOBATH MOHATUSAMHU: HATYPATBLHOE U IIEJI0€ YMCIIO, MHOKECTBA HATYPATbHBIX U IENIBIX
YHUCEJ; UCIOJB30BaTh Npu3Haku aenumoctd uenbix uyucen, HOJl u HOK narypanbhbix uucen ams
peLIeHMs 3a/1a4, IPUMEHSATh alropuT™M EBKiIHaA.

CB0OOOTHO OTIEpHPOBATH MOHATHEM OCTATKA 110 MOJYITIO; 3aIMCHIBATh HATYPAIBHBIC YMCIIA B PA3IMYHBIX
MO3ULUOHHBIX CUCTEMAX CUUCIICHHUS.

CBOOOJTHO OIEpPUPOBATh MOHITUSIMH: KOMIUIEKCHOE YHCIO W MHOXECTBO KOMIUICKCHBIX YHCEIT;
MPEACTABIIATh KOMILJICKCHBIE YMCIIa B alreOpandyeckol M TPUTOHOMETPUYECKON (opme, BBITOJIHSITH
apudmMeTHUecKue onepari ¢ HUMU ¥ H300paKaTh Ha KOOPIUHATHON TUIOCKOCTH.

YPaBHeHI/[H H HEPABCHCTBA

CBOOOJIHO omepupoBaTh NOHATUSMU: HUpPpALUMOHAIbHBIE, [IOKa3aTeIbHbIE U JIOTapu(pMUUECKUe
HEPAaBEHCTBA; HAXOIUTh UX PELIEHUS C IOMOIBIO PABHOCUIILHBIX MEPEXO0B.

OcymiecTBiATh 0TOOP KOPHEN MPU PELLIEHUN TPUTOHOMETPHUUECKOTO ypaBHEHHUS.

CB0OOOJTHO omepupoBaTh MOHSATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO; MPHUMEHATH HE0OXOIuMbIe
(bopMyIIbl TS peleHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX HEPABEHCTB.

CBoOOIHO omepupoBaTh MOHATHSAMHM: CHCTEMAa M COBOKYIHOCTh YypaBHEHUIl U HEPaBEHCTB;
PaBHOCHJIbHBIE CHCTEMBI U CHUCTEMbBI-CJIE/ICTBUS; HAXOIUTh PEIIEHHUS CHCTEMbl M COBOKYMHOCTEH
paloHaIbHBIX, UPPALMOHAIBHBIX, TOKa3aTENIbHBIX U JIOTapU(PMUUECKUX YpaBHEHUI 1 HEPABEHCTB.
Pematp pannoHanbHble, HppallMOHANIbHBIE, IOKa3aTeIbHbIe, Jorapu(MUUecKue U TPUTOHOMETPUYECKUE
YPaBHEHUS U HEPABEHCTBA, COAECPIKAILME MOAYIIH U TAPAMETPHI.

[IpumensaTs rpaduueckue METOAbl JUIsl pELIeHHs YpaBHEHUH W HEPaBEHCTB, a TaKkke 3axad ¢
rapameTpamu.

MonenupoBaTh peajbHble CHUTyallUM Ha fA3bIKE anreOpbl, COCTaBJIATh BBIPAKEHUS, YpPaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 33/1a4H, UCCIEA0BATh NOCTPOEHHBIE MOJIEHN C UCIIOJIb30BaHUEM
anmapara ajnredpbl, HHTEPIPETUPOBATH MOJYUYEHHBIH pe3ynbTaT.

DyHKuuM U rpaguxku

Crpouts rpadukyd KOMHO3UIMHU (YHKIHMA C MOMOIIBIO 3JIEMEHTApHOTO HCCIEAOBAHUS U CBOICTB
KOMITO3UIIUH IBYX (DYHKITUH.

Crpoutb reomeTpuyecKkue 00pas3bl ypaBHEHH U HEPABEHCTB HA KOOPAWHATHON TIOCKOCTH.

CB0OOIHO OTIEpUPOBATH MOHATUAMU: TPAGUKU TPUTOHOMETPUUECKUX (HYHKIIUMA.

[TpumensaTh QyHKIIUU AT MOJEIUPOBAHUS U UCCIICAOBAHMS PEAIbHBIX MPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHAJIHM3a

Hcronp30BaTh MPOU3BOJHYIO ISl HCCIIENOBaHUS (PyHKIMH HA MOHOTOHHOCTD U 9KCTPEMYMBI.
Haxoaute HanbospIee 1 HaMMEHbIlee 3HAUCHHS (YHKIIMU HENPEPHIBHOM Ha OTpE3Ke.

Hcnonbs30BaTh NPOU3BOHYIO ISl HAXO0XKIEHUS HAWTYUIIIETO PeICHHsI B IPUKJIAHBIX, B TOM YHUCIIE
COLIMAJIBHO-9KOHOMHYECKUX, 33/1a4ax, JAJIs ONpeaesieHHs] CKOPOCTH M YCKOPEHUs Mpoliecca, 3a1aHHOTO
¢bopmynoit mim rpagukom.

CB0060IHO ONIEPUPOBAThH HNOHATUAMU:  TIepBOOOpa3Has, OTpeIeNEHHBIN UHTErpai;
HaXO0JIUTh MEPBOOOpa3HbIE 3JIEMEHTAPHBIX (PYHKIUI U BRIYUCIIATH UHTETpal o Gpopmyiie
Herorona—1Jleit6Hua.

HaxonuTh miomnaam miockux Guryp u o0bEMBI TEN ¢ TOMOIIBIO HHTErpaja.

HNwmers mpencTtaBieHMe O  MaTeMaTHMYeCKOM  MOJEIMPOBAHMM  HAa  IMPUMEPE  COCTaBJICHUA
middepeHInanbHbIX YpaBHEHUH.

Pemare mpukiagHble 3a/aud, B TOM YHCJIE COLUATBHO-IKOHOMHUYECKOTO U (PU3MUECKOrO XapakTepa,
CpeACTBaMHU MaTeMaTHYECKOTO aHaJHu3a.



COJAEPKAHME YYEBHOI'O KYPCA (ITIO 'OJJAM OBYYEHMUA)

10 kaace
Yucna v BBIYUCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE EPHOANYECKUE
npoou. [IpumeHeHne TpoOeit 1 MPOLIEHTOB ISl PEIICHUS IPUKIIATHBIX 33724 U3 Pa3IUYHbIX OTPACIICH 3HAHUH U
peanbHOM JKU3HHU.

JleiicTButenpHbple uuciaa. PanmoHanbHble M HppalMOHANbHBIE 4YMcia. ApUQMETHUYECKUE Olepaluu ¢
NENCTBUTENBHBIMU YKCIaMU. MOyb AEMCTBUTEIBHOTO YKCia U ero cBoicTBa. [IpubnmkEHHbIC BRIUNCICHUS,
IIpaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA Pe3yJbTaTa BbIUMCICHUH.

Crenenp ¢ nenbiM nokazatesneM. buHom Hbrotona. Mcnonb3oBanue mnoaxoasiied (Gopmbl 3amucu
JNEeUCTBUTENBHBIX YUCEN ISl PELICHHs] MPAKTUYECKUX 3aJjad U IPEICTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHOM CTETIEHU U €r0 CBOWCTBA.

CreneHsb ¢ pallMOHAJIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA; CTENEHb C AEWCTBUTEIbHBIM MTOKA3aTEIIEM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTHuHbIC U HATYpaTbHBIE JTOTAPU(PMBI.

CuHyC, KOCHHYC, TaHT'€HC, KOTAHI'€HC YHCIIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHHUsI U HEPAaBEHCTBA

ToxnecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOpPEHb YpaBHEHHUs. PaBHOCHIIbHBIE
ypaBHEHUS U ypaBHEHUs-cieAcTBUS. HepaBeHCTBO, pellieHne HepaBeHCTBa.

OcCHOBHBIE METO/IbI PELICHHUS LIEbIX U IPOOHO-pAIlMOHATIbHBIX YPAaBHEHUN U HEPABEHCTB. MHOTOUJIEHBI OT
OJHO nepeMeHHO. [[eeHre MHOTOUYIEHa HAa MHOTOWIEH ¢ ocTaTKkoM. Teopema be3y. MHOro4sIeHbI ¢ [EIbIMU
ko3 durmentamu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHH, COIEPKAINX CTETIEHU U KOPHU.

HppaumnonansHsle ypaBHeHNs. OCHOBHBIE METO/IbI PELLICHHS UPPALIUOHAIBHBIX YPABHEHUN.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PEHIECHUS [TOKA3ATEIbHBIX YPAaBHEHUM.

[IpeoOpa3oBanue BbIpaKEHHI, COJIEPKAIMX JIOTapU(PMBI.

Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE METO/IbI PELICHUS JIOTApU(PMUUECKUX YPAaBHEHU.

OcHoBHBIE TpuUroHomerpuueckue (opmynsl. IlpeoOpa3oBaHue TPUTOHOMETPUUECKUX  BBIPAKCHUI.
Pemrenne TpuroHOMETpUUECKUX YPABHEHUN.

Pemienue cucrem NMHENHBIX ypaBHEHHM. MaTpulia CHUCTEMBbl JMHEHMHBIX ypaBHEHUU. OmnpenenuTenb
MaTpHUILIbl 2X2, €r0 FTeOMETPUYECKHIIT CMBICIT M CBOMCTBA; BHIYMCIICHUE €T0 3HAYCHHU S, IPUMEHEHUE OIIPEIeTUTENsS
JUIsl pELIEHUsI CUCTEMBbI JIMHEWHBIX ypaBHEHUI. PelleHne npukiagHbiX 3a/1a4 ¢ MOMOIIBK CUCTEMBbI JTMHEHHBIX
ypaBHeHUH. MccnenoBanre NOCTPOCHHOW MOJEIIN € TOMOILBIO MaTPHILL U ONIPEAEIUTENCH.

[locTpoeHne MareMaTH4YECKUX MOJIENEH peajbHOM CUTyallud C MOMOINbK YpaBHEHHM M HEpPABEHCTB.
[IpumeHeHne ypaBHEHUN M HEPABEHCTB K PELICHHIO MAaTEeMAaTUYECKUX 3aJla4 W 3a]a4 U3 pa3IU4HbIX objactei
HayKU U peaJlbHOM KU3HHU.

DyHKUUM U rpaguxku

@OyHKIMs, cnocoObl 3aaanus GyHkuuu. B3aumHo obpatnbeie Gpynkunu. Kommnosunus ¢ynkuuil. I'paduk
¢byHKIMU. DIeMeHTapHble TpeoOpa3zoBaHus IpadUKoB (QyHKIIHUH.

OOGnacte omnpeneneHus U MHOXKeCTBO 3HaueHud ¢ynHkumu. Hymu @yaxoum.  IIpomexytku
3HaKonocTossHcTBa. YETHbIe M HeuéTHble QyHKIMH. Ileproguueckue ¢yHkuuu. [IpoMexxyTku MOHOTOHHOCTH
¢bynkuuu. MakcuMymbl U MHHUMYMBbI (yHKund. HawmbGonbliee M HauMeHbllee 3HaueHHs (YHKUUU Ha
IIPOMEKYTKE.

JIuHeitHas1, KBaJJpaTU4HAs U JPOOHO-TMHEHHAs PYHKIUU. DIEMEHTapHOE UCCIIEJOBAHUE U TIOCTPOCHUE MX
rpaguKoB.



CrenenHas (GyHKIMS C HATYpaJIbHBIM M IETBIM Moka3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpadux
KOPHSA N-0if CTeneHu Kak (GyHKIIUH OOpaTHOM CTENEHU C HaTypaJbHBIM MOKa3aTEJIEeM.

[TokazatenpHast u jnorapudmuyeckas (QyHKIMH, X CBoicTBa M rpaduku. Vcmonb3oBaHue rpadukoB
GbyHKUIUH U1 perieHus] ypaBHEHHIA.

Tpuronomerpuueckas OKpy>KHOCTb, OIIPE/IETICHUE TPUTOHOMETPUUYECKUX (PYHKUMN YMCIIOBOTO apryMEHTA.

@OyHKIMOHAIbHbBIE 3aBUCUMOCTH B PEAJILHBIX Npolieccax U sABIEHUSAX. I paduku peaabHbIX 3aBUCUMOCTEH.
Hayana maTeMaTH4yecKoro aHajin3a

[locnenoBarenpHOCTH, CHOCOOBI 3aJaHUs MOCHENIOBaTENbHOCTEH. MeToa MaTeMaTH4ecKOW WHIYKIIMHU.
MOHOTOHHBIE Y OTPAaHUYEHHBIE [T0CIIE0BATENbHOCTU. VICTOpUS BOSHUKHOBEHHSI MATEMATUYECKOTO aHaIN3a Kak
aHaIM3a OECKOHEYHO MAaJIbIX.

Apudmernyeckas u reoMeTpuyecKas nporpeccuu. beckoHeuHo — yObIBaroras
reoMeTpHuuecKas porpeccusl. Cymma OEeCKOHEYHO YOBIBAIOLIEH T€OMETPUUYECKOM
nporpeccuu. JIMHEWHBIM M DKCIIOHEHUMAIbHBIN pocT. Yncno e. @opMyiia CI10KHBIX IIPOLIEHTOB.
Hcnonp30Banue Mporpeccun Ui peuieHus pealIbHbIX 3a4a4 IIPUKIIATHOTO XapaKTepa.

HenpepriBHble (yHKIMM U uUX cBOMcTBa. Touku pa3pbiBa. AcuMNTOTH rpadukoB ¢yHkuil. CBoiicTBa
(GyHKIMI HenmpepbIBHBIX Ha OTpe3ke. MeToJl MHTepBajioB Ui pelleHus HepaBeHCTB. [IpumeHeHue cBONCTB
HEeNpephIBHBIX (PYHKIUHN AJIs peleHus 3aaau.

IlepBass u BTOpas mpousBogHble (QyHKIUU. OnpeneneHue, TeOMETPUUYECKUN U (U3NYECKUH CMBICT
MIPOM3BOJIHON. YpaBHEHUE KacaTeNbHOM K TpaduKy QYHKIIHMH.

[IpousBoHbie eMeHTapHbIX GyHKIMA. [Ipon3BoaHas CyMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIMHI
G YyHKIUH.

MHo:xecTBa H JIOTHKA

MHO3K€eCTBO, OINepalry HaJl MHOKECTBaAaMU M WX cBoMcTBa. Jluarpammel Dinepa—BenHna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO aIlapara Juls ONMCaH!s PEaJIbHBIX ITPOLIECCOB U SIBJICHUW, ITPY PEIICHUU 3a1a4 U3
APYruX y4eOHBIX IPEIMETOB.

OmnpeneneHue, TeopeMa, CBOMCTBO MaTeMaTMYeCKOro O0bBEKTa, CJIEJICTBHE, JOKa3aTeIbCTBO,

PaBHOCUJIbHBIE YPaBHEHUS.
11 kiaace
Yucia 1 BEIYMCICHHUS

Hatypainbnbie u nensie uncia. [Ipumenenue npusnakos aenumocty neinsix yucen, HOJl u HOK, ocratkos
110 MOJYJII0, alropuT™Ma EBKiInaa Juist penieHys 3a1a4 B LEIbIX YNUCIAX.

KommuiekcHble uncna. Anredpanueckass 1 TPUTOHOMETpHUecKass (OpPMbI 3allUCH KOMILJIEKCHOTO YHCJIa.
Apudmernyeckue  omnepanuu c KOMIUIEKCHBIMU YHCIIaMH. N3o0paxenue
KOMIIJIEKCHBIX YHACE Ha KOOpAMHATHOU mockocTh. Popmyna Myaspa. KopHu N-0ii cTeneHn U3 KOMILIEKCHOTO
yucia. [IpuMeHneHre KOMIUIEKCHBIX YMCeN JUIsl pelieHus pU3nYecKuX U reOMeTpUYECKUX 3a1au.
YpaBHeHNs H HEPAaBEHCTBA

Cucrema ¥ COBOKYIIHOCTh ypaBHEHMI M HEPAaBEHCTB. PaBHOCHIIBHBIE CHCTEMBI U CHUCTEMBI-CIIEICTBUS.
PaBHOCHWIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C TOMOIBIO TPUTOHOMETPUUECKON OKPYKHOCTH.
PelreHne TpUroHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHNS TTOKA3aTENbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IBI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE METO/IbI pelIeHus CUCTEM u COBOKYITHOCTEH PaLMOHAIbHBIX,
UppalMoHAIbHBIX, OKAa3aTeIbHBIX U JIOTapU(YMUUYECKUX YPaBHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIApAMETPAMH.



[IpumeHneHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PEILICHUIO0 MAaTEMATUYECKHUX 3a/1a4 U 3a]1a4 U3 Pa3IMuHbIX
oOacTeil HayKu U peasibHOM KU3HH, MHTEPIPETALUs MOTYyYeHHBIX PE3YIbTaTOB.
DyHKuuM U rpaguxku

I'padux xommnosunmu ¢yHkuuil. I'eomerpuyeckre o0pa3bl ypaBHEHUH U HEPABEHCTB HAa KOOPJMHATHOU
IIJIOCKOCTH.

Tpuronomerpudeckne QyHKIHH, UX CBOWCTBA U TpaduKu.

I'paduueckre MeTOIBI pElICHUs YpaBHEHUI M HEpaBeHCTB. |'paduyeckue MeToabl pemeHus 3agad ¢
rapaMeTpamu.

Hcnonb3oBanue rpadpukoB GyHKIUN U MCCTIEIOBAHUS TPOIIECCOB M 3aBUCUMOCTEH, KOTOPBIE BOSHUKAIOT
IIpU pelIeHUH 3aJa4 U3 IPYTUX y4eOHbIX IPEIMETOB U peabHOM JKU3HHU.
Havyana mareMaTH4yecKkoro aHajamsa

[IpumeHeHue npor3BOIHON K MCCeA0BaHNI0 (PYHKIIMI HAa MOHOTOHHOCTb U 3KCTpeMyMbl. Haxoxienue
HauOOJIBIIEr0 U HAUMEHBIIET0 3HAYCHU I HEeMPepbIBHON (PYHKITMN Ha OTPE3KE.

[IpumeHeHre TPOM3BOAHOM MJsi HAXOXKICHMS HAWIYYLIEro pelIeHUs B NPUKIATHBIX 3ajadax, Ul
OTpe/ieNIeHUs] CKOPOCTH U YCKOPEHMSI MpoIiecca, 3aJaHHOT0 (OPMYIION WIH IPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBooOpa3zHbIX. [lepBooOpa3Hble 3JIeMEHTApHBIX (YHKUIUH.
[IpaBuna Hax0Xk/A€HUS IEPBOOOPAHBIX.

Nuterpan. ['eomerpuyeckuii cMbICT HHTETpaia. BeluucieHne onpeaenéHHOro MHTerpaia mno Gopmyse
Hprorona—1JleiiOnuma.

[Ipumenenne uHTErpaa A HaX0KICHUS IIIOIIaaeH MI0CKUX GUryp u o0bEMOB reOMETPHUUECKUX TEl.

[Ipumepsr pemenuit nuddepeHInaTbHBIX ypaBHEHUH. MaTeMaTH4eckoe MOJETUPOBaHUE pPEaTbHBIX
MIPOIIECCOB C MOMOIIBIO U HEepeHITNATBEHBIX YPaBHEHUM.



TEMATHUYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA
(IIO TOJAM OBYYEHMSI)
10 kaacc (136 yacos)

Ha3Banmue pazagena OcHoBHOe coJep;kaHue pa3aena OcHoBHBIC BH/IbI NAeATeJbHOCTH
(KoJIMYECTBO (TeMBbI) o0yualonmxcs

4acoB)

MHoxecTBO MHoxecTBO, onepanuu Hax | Mcnmoib30BaTh TEOPETUKO-MHOKECTBEHHBIN
JeMCTBUTEIILHBIX MHOKECTBAMM W HX  CBOWCTBA. | ammapar [uid OIKCaHUSA XO0Ja pPELICHUs
YHUCEIL Jnarpammel Dilinepa—BeHHa. | MaTEMaTUYECKUX 3a1a4, a TAKXKE PEalIbHBIX
MHOro4JIEHBI. IIpuMmeHEeHNE TEOPETUKO- IIPOLIECCOB U ABJICHUM.

PanmonanbHbie MHO>KECTBEHHOTO anmapara | OnepupoBaTh TNOHATHAMM:  PALMOHAIBLHOE
YPaBHCHHUS U pelieHus 3a1ad. 4yhcilo, OecKOoHeuHas Iepuojaudeckas JIpoOb,
HEPaBCHCTBA. PannonaibHbie yycia.| TPOLEHTHI; UPPALHOHAIBHOE U ACHCTBUTEIBHOE
CHCTfMH OOGBIKHOBEHHBIC  ICCSTHYHBIC APOOH, | 4MCIIO; MOYIIb

HHHGHHHXU IIPOIICHTEI, OCCKOHEYHBIC | NeifCTBUTENBHOIO YHCIA, MCNOJIB30BATH OTHU
YPaBHCHHMH nepuoauyeckue 1podu. IIpUMEHCHHE | opgrus npm TpOBENEHMH paccykKAeHHIl n
(22 u) npo6eil ¥ MPOLEHTOB I pPEeLICHHUS

MPUKJIQTHBIX 3a/1a4.

JlelicTBUTENbHBIE YHCIIa.
PanmonanbHple W MppalMOHATBHBIC
yucna. ApudMeTnuecKkue ornepanuu ¢
JEMCTBUTEIbHBIMU YHCIaMU. Moayib
NEHCTBUTENIPHOTO  YHUCla UM €ro
CBOIICTBA. [TpubmmxEHHBIC
BBIUMCIICHUS, TMpaBUJIa OKPYIJICHUS,
NMpPUKHJIKA W  OLEHKa pe3ylbraTa
BBIYMCIICHUH.

OCHOBHBIE METO/IbI PEIICHUS LEeNbIX U
IpOOHO-PALIMOHANBHBIX YpaBHEHUN U
HEpaBeHCTB. MHOrowieHbl OT OJHOMU
nepeMeHHoM. Jlenenre MHOrowieHa Ha
MHOTO4IEH ¢ ocTaTkoM. Teopema be3y.

MHuoro4neHs! c HEIBIMA
ko3pdurmentamu. Teopema Buera.
Pemenue CHCTEM JIMHEUHBIX
YPaBHEHUN. Marpura CUCTEMBI

JUHENHBIX ypaBHeHUH. OnpenenuTens
MaTpUIpl 2X2, €ro TreoOMETPUYECKUI
CMBICII M CBOMCTBA; BBIYHCIICHHE €TI0
3HAUEHUS; IPUMEHEHHUE ONIPENETUTENS
JUIA PELIEHUs CHUCTEMBI JIMHEHWHBIX
ypaBHeHUH. PelleHne npUKIaIHBIX
3a/1a4 ¢ TIOMOIIBIO CUCTEMBI JTMHENHBIX
YpaBHEHUU

JI0Ka3aTeNNbCTB, MPUMEHSITh IPOOU U MPOLIEHTHI
JUISL pelIeHMs] MPUKIIaJIHbIX 3a/1a4 U3 Pa3IMyHbIX
OTpaciiell 3HAHUHU U peabHOM KU3HU.
Hcnonb3oBarh npuOMIKEHHBIE BBIYHUCICHMUS,
IpaBUIa OKPYIJIEHUS, NPUKUAKY U OLEHKY
pe3ynbTaTa BBIYMCICHUH.
IIpuMeHATH pa3nyHble METOABI PEIICHUS
pallMOHATIBHBIX M JAPOOHO-PALMOHAIBHBIX
YPaBHEHMH; a TaKKe METOJ HHTEPBAIOB s
pelLIeHNs] HEPABEHCTB.

OnepupoBaTh MNOHATHAAMH: MHOTOYIEH OT
OJTHOM TIEPEMEHHOM, €ro KOpHH; NMPUMEHSATh
JieJICHHE MHOTOYJIEHa Ha MHOTOUJIEH C OCTaTKOM,
teopemy be3y u teopemy Buera nns pemenus
3ajad.
OmnepupoBarts

JUHEHHBIX  ypaBHEHUH,

MOHATHSMH. CHCTEMa
Marpula,
OIPEJCTUTEb MATPHUIIBI.

Hcnoab3oBaTh CBOMCTBA ompenenurens 2x2
JUIS. BBIYMCJICHUS €ro 3HAYCHHS, NMPUMEHATH
ONpeNeIUTen IS PEHIeHUs  CUCTEMBbI
JIMHEHHBIX YPaBHEHUM.

MogaeanpoBaTb  pealbHble  CUTYallUM  C
MOMOIIIBI0 CHUCTEMBl JIMHEWHBIX YpPaBHEHUH,
HCCJIe0BATh  [OCTPOEHHBIE  MOJEIU  C
MOMOIIBID  MaTpUll W ONpeAeNuTeNei,
HHTEPNPETUPOBATH MOJTYYCHHBIN pe3ynbTaT




3%30911707871 OyHKIMSA, CIOCOOBI 3a1aHust GYHKIUH. | OnepupoBaTh MOHATHAMHU: QYHKIIHS,
rpaduKH. B3aumuo o6patHble QyHKINU. CIocoObl 3aJaHus (PYHKLUH; B3aUMHO
Crenennast Komnosunms ynkuuit. I'padux oOparHble (yHKIMHU, KOMIIO3UIMS QYHKIIUH,
gy c nenbiM | GyHKIMH. DieMEHTapHbIE rpaduk GyHKIUHU, 00JIACTh ONPEICICHUS 1
II0Ka3arerneM npeobpasoBaHus rpahuKOB PYHKIMA. | MpokecTBO 3HAYEHM GYHKITUH, HYIH
(11 ) O6HaCTI)UOHpe[[eJI€HI/I$[ 1 MHOXKCCTBO | (hyHKIMHK, TPOMEKYTKH 3HAKOIOCTOSHCTBA;
i_?aquHH $ynkuun. Hyma Qysximm. NMHENHAs, KBaJpaTuIHasi, IpOOHO-IMHEHHAS U
POMEXYTKH 3HAKONOCTOAHCTEA. CTenenHas dyHKIHIL.
érnpie n HeuTHEIC QyHKIMH. BLINOJIHATL >JIeMEHTapHbIE HPeoOpazoBaHus
[epuoanyeckne GyHKINH. rpabuKoB dyHKIHiL.
[IpomMeXyTKM MOHOTOHHOCTH N
3HaTh U yMeTh 10KA3bIBATH YETHOCTH WITN
GbyHKIMHA. MaKCUMyMbl 1 MUHUMYMBI )
Hau6 HEUETHOCTh (PYHKIMH, IEPUOTUTIHOCTD
¢bynkuuu. Hanbospiiee 1 HaMMeHbIIIee (byHKI[HH, HAXOTHTE TIPOMEKYTKH
SHATCHHIC (byHKLMA Ha IPOME3KYTKE. MOHOTOHHOCTH (DYHKIINU, MAaKCHMYMBI H
Jlunelinas, KBajpaTHiHas 1 MUHUMYMBbI QYHKIIMH, HauOoJblliee U
JPOOHOMHE A QyHKITIH. HauMeHbIIIee 3HaYeHne QYHKIMU HA
OneMEeHTapHOE UCCIIEN0BAHNE M | IpoMexyTKe.
TTOCTpOCHHE rpaguKoB STHX @ opMy/JIHPOBATH M WIJIIOCTPHPOBATH
(G yHKIMH. . N
rpa¢guyecKH CBOICTBA JIMHEHHOM,
CreneHb ¢ 1eNbIM rmoka3aTeneM. biuHom . . .
KBaJ[PaTHYHOM, TPOOHO-TMHEWHOW U CTENIEHHOM
HerotoHa. b .
KITHIA.
CrenenHast pyHKIHS C HATYPAIGHBIM U YHKH
. N BoipaxkaTs ¢gopmysiamu 3aBUCUMOCTH MEXITY
HeNnbIM TokaszareneMm. E€ cBoiicTBa u
rpadux BEJINYNHAMHU.
3HaTh ompeesieHNe U CBOICTBA CTETICHU C
IENTBIM TTOKa3aTesIeM; MOIXOASIIYI0 GopMy
3aIMUCH ACUCTBUTEIIHHBIX YUCEI IS PEIICHUS
NPaKTUYECKUX 33a7a4 U MIPECTABICHUS JaHHBIX
Apubmerndeckuii | Apudmernueckuii  KOpEHb DopMyJIHPOBATH, 3ANUCHIBATH B
KOPEHb N-0i HaTypajJbHOW CTEIEHU 51 CHMMBOJIMYeCKOi popme 5
CTCIICHH. €ro CBOICTBA. HCII0JIb30BaTh CBOMCTBA KOpHs N-01
HppauronaibHbie [IpeoGpazoBanus YU CIIOBBIX CTCIICHU U1 IpeoOpa3oBaHUs
YpaBHCHHA BBIP2KEHHH, COCPXKALMX CTENECHA U | pripaskenuil.
174
(17 9) KOpHH. Haxoauth pelieHust UppaIMOHATBEHBIX
VppanuonanbHble YPaBHCHWA. | yhapHeHuii € TOMOINBIO  PaBHOCHIIBHBIX
OcHoBHbIe MCTOZIbI PCHICHUA | epexo0B  WJIM  OCYIIECTBISSL  MPOBEPKY
MPpaIMOHAIBEHBIX YPaBHEHHUIL. | kopHeif.
PaBHOCHITbHBIC MEPEXO/Ibl B PEMICHUH | Crponth rpaduk  (yHKUMH KOpHA  N-oif
MppalnoHATBEHBIX YPaBHCHHH. | cremenn kak 0OpaTHOM Uit QYHKIUMK CTENEHH C
CpoiictBa u rpaduKk KOpHS N-Oi HaTYpaTbHBIM TOKA3aTeNneM
CTETIEHHM Kak (QYHKIUM OOpaTHOMN
CTEIIEHH C HaTypaJlbHbIM MOKa3aTeleM
INokazarenpHas CrereHb ¢ pallMOHAJIBHBIM MoKa3aresieM @opMyJIMpoOBaTh onpejejeHHe CTEIEHU O
GyHxmsL. 1 €C CBOUCTBA. pPalMOHAIBHBIM ITOKA3aTEJIEM.
[TokazarensHble loxasarenbHast QyHKUMS, €€ CBOMCTBA | ByimomHaTs NPeoGpa3oBaHks  UHCIOBBIX
ypaBHEHHs u rpaduk. Hcmonp3zoBaHue rpa(l)mca BBIpAKEHHI, ConepKAIIIX CTeleH c
(10 u) (yHKIM 115 peleHus ypaBHeHHH. palMOHAILHBIM TTOKA3aTEIIEM.

IlokazaTenbHbIe YpaBHCHUS. OCHOBHBIC
MCTOJbI PCIICHUA

IIOKa3aTCJIIbHBIX ypaBHeHI/Iﬁ

Hcnoab3oBarh nugposbie pecypebl Uit
nocTpoeHus rpadurka noxkasareabHON QyHKIUU
U U3Y4EHHUs €€ CBOMCTB.




HaxoauTs peuieHusi moka3aTebHbIX
YpaBHEHHUI

Jlorapudmuueckas | Jlorapudm uncna. CBoiicTBa JlaBaTh ompejaeneHue jorapudma yucia;
GyHKImL. norapudma. [lecsaTuanbie u JECSITAYHOTO U HATYpaIbHOTO Jiorapudma.
Jlorapudmuueckue | maTypanbHble JTOrapupMsl. Hcnosab30BaTh CBOKCTBA JIOTapu(PMOB 11715t
ypaBHEHUS [IpeoOpazoBanue BEIpKECHUH, peoGpazoBaHs norapuGMHUYECKuX
(17 u) coJieprKaluX Jorapu@mel. BBIPAKCHUIA.
Jlorapudmuteckas gyHKimst, o8 CtpouTthb rpaduk norapupmMudeckoin GyHKINN
cBoiicTBa U rpauK. CMOMb30BaHue | kax oGpaTHOI K HOKA3ATENBHOI 1 HCIIONB30BATE
rpaduka (binKIII/II/I AT pEHICHUS CBOWCTBA JIOTapUPMHUICCKOH QYHKITHH IS
YpaBHCHHH. pelieHus 3a/1au.
Jorapugmurieckue ypaBHEHHS. Haxomuths  pemieHus  sorapupMuU4ecKuX
OCHOBHBIE METOTIBI PEIIICHHS . YpaBHEHHH € TIOMOUIIbIO  PABHOCHUJIBHBIX
JI0rapu(pMUECKHIX ypaBHEHHH. TIEpPEX0/I0B MIIM OCYIIECTBIISIS MPOBEPKY KOPHEH
PaBHOCHIIBHBIE ITEPEXO0/IBI B pELICHUN
Jorapu(pMUYECKUX YpaBHEHUH.
Tpuronomerpudeck | CuHyc,  KOCHMHYC, TaHreHc U | /laBaTh onpenejeHusi CHHyCa, KOCHHYCA,
e BBIp@OKEHHs ¢ KOTAHICHC  YHCIOBOTO  apryMCHTA. | TaHT'CHCA M KOTAHICHCA YUCIIOBOTO apryMEHTa,

APKCHHYC, apKKOCUHYC W apKTaHI'€HC

ypaBHEHHS a TaK)Ke apKCUHYCa, APKKOCHUHYCA U
(20 1) TMCIIOBOTO apryMeHTa. apKTaHTE€HCa YucIa.
Tpuronomerpryeckas OKPYKHOCTE, | [pymeHsITE OCHOBHbIE TPHIOHOMETPHIECKHE
OINpENEIIEHUE TPUTOHOMETPUUECKUX dopMyIBl A1 Npeobpa3oBaHus
(yHKITMH HUCIIOBOTO APTyMEHTa. TPUTOHOMETPHUYECKUX BEIPAKEHHIA.
OCHOBHbIE TPUrOHOMETPHHECKHE IIpumensitb (HOPMYJIBI  TPUTOHOMETPHUH ISt
¢opmyst. [Ipeobpasosane . pELIECHUs] OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKUX BBIPAKEHUM. TPUrOHOMETPHHYECKHX YpABHEHHIT
Pemienne TpuroHOMeTpUYECKUX
ypaBHEHUM
IlocnemoBaremsHOCT | IlocnenoBaTenpHOCTH, cnocoObll OnepupoBaTh NOHATUAMM:
H ¥ TTPOTPECCUU 3a/laHus NOCIIEN0BATEIBHOCTEN. MMOCJIEIOBATEIILHOCTD, CIOCOOBI 3aJaHUA
(8 q) Merox MaTeMaTHYeCKOM HHITYKLUY. IMOCJICTIOBATEILHOCTEN; MOHOTOHHBIE "
MOHOTOHHBIE U OTPAaHUYEHHBIC OrpaHUYEHHbIE HOCIIEI0BATEIIbHOCTH;
nocienoBareabHocTH. Mcropus HCCJIeA0BATH MOCJIEI0BATEIHLHOCTH Ha

aHaIM3a OECKOHEYHO MaJIbIX.
ApudmMernueckas ¥ reoMeTprIecKas
MPOTPECCHUMU.

beckoneuHo yObIBaromas
reomeTpuueckas nporpeccusi. Cymma
0eCKOHEUHO YyOBIBarOLIEH
reOMETPUYECKON IIPOTPECCUMU.
JIMHENHBI ¥ SKCIOHEHIIMAIbHBIN

poct. Yucno e.
@opMyna  CIOXKHBIX  HPOLIEHTOB.
Ucnons3oBanne  mporpeccu s

peuicHud pCaJIbHbIX 3a1a4
MPUKIIAAHOTO XapaKTepa

MOHOTOHHOCTb U OTPaHUYCHHOCTD.

[TonyuaTs mpencraBiieHne 00 OCHOBHBIX HIESX
aHayM3a OECKOHEYHO MaIbIX.
JlaBaTh ompeaeneHue apupMETHUECKOH U
FE€OMETPUYECKON IIPOTPECCHH.

Jloka3bIBaTh CBOWCTBA apu(MeTHUecKO U
TE€OMETPUYECKON POTPECCUH, HAXOIUTh CYMMY
YJIEHOB TPOTPECCHH, a TAKKE CYMMY YIECHOB
0eCKOHEUHO  YOBbIBaroOIIEell T€OMETPHUECKOi
IIPOTPECCHU.

Hcnonb3oBaTh Iporpeccuu JUisl pelieHns 3a1ay
IIPUKIIATHOTO XapaKTep.

IIpumeHsTH GOPMYITY CIOKHBIX IPOLIEHTOB IS
pellIeHns 3a1a4 U3 pealbHOM NMPaKTUKU




HenpepeiBHbie

GbyHKIUH.
IIpousBonHas

(18 1)

byHKIHE U UX
CBOMCTBA. Touka paspsIBa.
AcuMnToTel  TpaguKoB  (PYHKIHH.
CBoiicTBa (yHKIMIA HETIPEPHIBHBIX Ha
oTpe3ke. Meroa HHTEpBAIOB A
peuieHuss HepaBeHCTB. lIpumenenue
CBOMCTB HENpPEPHIBHBIX (DYHKUMH 1715
pelIeHus 3a1a4.

Ileppass wu BTOpas

GbyHKIUH.

HenpepsiBHbie

IIPOU3BOHBIE
Ornpenenenue,
reoMeTpuueckuidi U (pusnueckuit
CMBICJI ~ NIPOM3BOJHOW.  YpaBHEHHE
KacaTelbHOW K Tpaduky (QYHKIHHU.
[IpousBonHbIE 3JIEMEHTAPHBIX
¢byakuumii.  [IpowsBogHas  CyMMBI,
MIPOU3BE/ICHNUS, YaCTHOTO "
KOMITO3UIIUN (PYHKIIUI

OnepupoBarth NOHATHSIMU: byHKIHS
HETpepbIBHAsT Ha OTpE3Ke, TOYKa pa3phiBa
¢byHKIMM, acumMnToTa rpaduka QyHKINN.

IIpuMeHsTH CBONCTBA HENPEPHIBHBIX (PYHKUIUH]
JUISL pEeLLICHHUs] 3a4a4.
OnepupoBaTh NOHATHAMU: [IEPBAsI U BTOpas
MPOU3BOIHBIC QYHKIIMW; TOHUMATh (PU3UUECKUIA
U TEOMETPUYECKUN CMBICI IIPOU3BOIHOM;
3allMCBIBATL  YPAaBHEHME KacaTEIbHOM.
BeIyucasTe NpOU3BOJHBIE CYMMBI,
MIPOU3BEAEHNUS, YACTHOTO U CI0KHON (PYHKIUU.
N3yuars
(GyHKUIUH.
Hcnoan3oBarb r€OMETPUYECKUI "
(bU3UYECKUI CMBICI IPOU3BOTHOM JIJIst
penieHus 3anaqy

MMPONU3BOJHBIC DJIEMCHTAPHBIX

[ToBTOpEHME,
0000111EeHHE,
cucTeMaTH3alus
3HaHuil (3 v)

OCHOBHBIE TIOHATUS Kypca anredpbl U
HayaJl MaTeMaTudeckoro aHaimms3a 10
Kjacca, 0000IIeHre u

crCTeEMAaTHU3allus 3HAHUIN

[IpuMeHSITH OCHOBHBIE TIOHATHUS Kypca ajreopsl
Y Ha4aJl MaTEMaTUYECKOTO aHAJIN3a JUIsl pEICHUS
3a/1a4 U3 PeaJIbHOM KMU3HU M JIPYIMX IIKOJBHBIX
MIPEAMETOB

Peseps (10 1)




11 knace (136 yacoB)

Ha3zBanue OcHoBHoOe coiep:xaHue pasjea OcHoBHBbIE BU/IbI AeSITeJIbHOCTH
pasaena (TembI) o0yuaroumxcs
(K0 IM4eCTBO
4acoB)
HccnenoBanue ¢ | [Ipumenenune IIPOU3BOIHOU K | Ctpouth TrpaduK KOMMO3MIMK (QYHKIHHA C
byHKIHi HCCIICIOBAHUIO byHKIMH Ha | TOMOIIBIO DJIEMEHTAPHOTO HCCIEAOBaHUS U
MMOMOIIbIO MOHOTOHHOCTD u OKCTPEMYMBI. | CBOIICTB KOMIIO3UIIUH.
TIPOU3BO/THOM Haxoxzienue  HaubONBIIEro M | CrpomTh reoMeTpuyecKue 00pashl ypaBHCHHIL 1
(19 ) HaNMCHBIIETO SHAYCHMA | gepaBeHCTB HA KOOPAMHATHOM IJIOCKOCTH.
HENpepLIBHOMN KU H KE.
ETPEPEIBHOH (QyHKII a OTPESKC. | PYenonbioBath MIPOU3BOTHYIO TUIS
[IppumMeHeHne  TPOU3BOAHOW IS
ucciaenoBaHusl (YHKIIMM HAa MOHOTOHHOCTh H
HaxOXXJICHUS HAWIYUIIEro perieHus
SKCTPEMYMBI;  HAXOAMTh  HAWOOJbIIEE U
B  TPUKIAAHBIX  3ajadax, s .
HaWMEHbIIIee 3HAUYCHUS] (PYHKIIMM HETPEPBIBHOU
OTIPENIeTICHUsI CKOPOCTH U YCKOPEHUS
Tporecca, 3aaHHoro popmytoii mu | Ha OTPE3KE; .
rpaduKoM. CTpouT"b rpaguku  ¢GyHKUMI Ha OCHOBaHHUH
KoMIO3HIms (bymkipiz,| TPOBEASHHOTO HCCIEOBAHMUA.
TeoMeTpHyecKe 06pa3bl ypaBHEHH I Hcnosab30BaTh MPOU3BOIHYIO JIJISI HAXOXKICHUS
W HepaBeHCTB Ha KOOPIMHATHof | HAMIYTIIErO DEINEHHS B MPUKTATHBIX, B TOM
LTOCKOCTH YHClie COIMaIbHO-O9KOHOMHYECKUX, 3a7adax, JUIs
OTIpeIeNIEHUs] CKOPOCTH U YCKOPEHHsI Tpoliecca,
3aJaHHOTO (POPMYION M rPaPUKOM.
IHonyyars mpeacraBjieHHe O TPUMEHEHUU
MPOU3BOJHOM B Pa3IMUHbBIX OTPACIAX 3HAHUM
IlepooOpa3nas  u | I[leppooOpa3Has, 0CHOBHOE CBOHCTBO | OnepHpPOBATH MOHATHUSIMH: TIEPBOOOpa3HAs U
MHTErpan nepBooOpasueix.  IlepBooOpasHele | onpenencHublii naTerpan. Haxoaurs
(11 9) neMeHTapHbIX  QyHKUmiA. IIpaBuna | nepsooGpasHble 2neMEHTAPHBIX GYHKIMIH 1
HaXOKICHHUsI IEPBOOOPA3HBIX. BBIYHCIISATH HHTErpaj o ¢popmyie HeroToHa —
Wurerpan. I'eomerpuueckuili cMbICI JTeiiOuuIA.
WHTErpasa. Brruncnenue ..
paJk HaxoauTtp 1uomany miockux Guryp u o0bEMbI
OTPCACICHHOTO HHTuerpaﬂa 0| Ten ¢ moMompIo ONpeIeNEHHOr0 HHTErpaa.
dhopmyne Herotona-JleliOnuna.
3HAKOMHUTBCSI C  MaTeMaTUYECKUM
[Ipumenenue MHTErpaja JUISt
. MOJEITMPOBAHUEM  Ha npuMepe
HaxOXKJICHUs IUIOMAJed IUIOCKUX .
¢buryp u o0BEMOB Te€OMETPUUECKUX Au(PepeHIHanbHBIX YpaBHEHHH.
TelL. Iony4yars npencTaBieHUe O 3HAUEHUU BBEICHUS
[TpuMepsI penreHHit MOHATUSA UHTETpaJIa B pa3BUTUU MaTEMaTUKH
g depeHnnanbHbIX YpaBHEHUI.
I'paduxu Tpuronomerpuueckue ¢yHkuuu, ux| Mcmoab3oBats uugppoBble pecypebl Ui
TPUIOHOMETPUYECKHUX | CBOMCTBA U rpa(UKH. MOCTPOCHUS I'Pa(PUKOB TPUTOHOMETPUUECKUX
(b yHKIHIA. OT60p KOpHE# (GYHKIMM U U3YYEHUS UX CBOWCTB.
TpuroHoMeTpruyecku | TPUTOHOMETPUYECKUX YypaBHeHHH c | PemiaTb TpPUIOHOMETPUYECKHE YPABHEHMSI H
€ HCpaBCHCTBA TIIOMOIIBIO TPUTOHOMETPUYECKON | OCYIIECTBIIATH 0TOOp KOpHEH C TMOMOMLIBIO
(14 u) OKPYKHOCTH. TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemrenne Tpuronomerpuueckux | IIpuMeHsITH GOpMyIbI TPUTOHOMETPHH IS
HEPABEHCTB pCUICHUA OCHOBHBIX THUIIOB

TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnosb3oBaTh HH(PPOBLIE pecypesbl LIt




MOCTPOEHUS M CCIIEI0BAHNUS IPahUKOB
byHKIUN

HppanronansHele,
[10Ka3aTeIbHbIE U
norapuMuIecKre
HepaBeHCTB (21 )

OcHoBHEIC METObI peuiCHus

MMOKAa3aTeIbHBIX U JOrapu(PMHISCKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI pelieHus
HMppaIMOHAILHBIX HEPABCHCTB.
I'padmyeckne  MeToApl  peIICHHS
HPPAIMOHANIBHBIX, TIOKA3aTEeIbHBIX U
norapu(pMUYECKUX YpaBHEHUHN U

IIpumeHATH  CBOWCTBA  IOKA3aTEIbHOM U
gorapupMuUecKo  QYHKIMH K  pEIICHUIO
MOKa3aTeIbHbIX u norapu(pMUUECKUX
HEPABEHCTB.

O0ocHOBATBH PaBHOCUJIBLHOCTD I1EPEXOJIOB.
PemaTh uppanuoHaibHbie HEPABEHCTBA.
Hcnoab3oBaTh rpadudecKkre METOIbI M CBOWCTBA
BXO/ISIIIIMX B YpaBHEHUE WU

TpUTrOHOMETpHUUecKask pOpPMbI 3aUCH
KOMIIJIEKCHOTO YHUCIIA.
Apudmernyeckue onepanuu c
KOMIIJICKCHBIMHA YUCJIaMHU.
N3o0parkeHne KOMITTIEKCHBIX YHCEIT Ha
KOOPJIMHATHOM TMJIOCKOCTH.
®opmyna Myaspa. Kopau
CTENEeHH U3 KOMILIEKCHOTO YHuCIa.
[IpuMeHeHre KOMIUIEKCHBIX —YHCEeN
JUIs pelieHus GUu3nIecKux u

n-ou

TCOMETPHUUCCKUX 3a1a4d

HEPaBCHCTB HEPABEHCTBO (PYHKIIUH JUIS PELICHUS 3a/1auu
Kommirekcusie gncna | KoMmiiekcHbie yucna. | OnepupoBaTh NOHATHSAMM: KOMIUJIEKCHOE
(9 9) Anrebpamyeckast U | 4UCIIO0 U MHOXKECTBO KOMIUIEKCHBIX YHCEIL.

IIpencraBiasiTb KOMIUIEKCHBIE YHCTIA B
anredpanvdeckoi U TPUTOHOMETPUYECKOH popme.
BbInoJHATHL apupMeTHYECKUE OTEepaliy ¢
HUMHU.
HN3o0paxkaTh

KOMIIJICKCHBIC qucia

Ha KOOPJIMHATHOM TMJIOCKOCTH.
IpumensTey Gopmyny MyaBpa u moiaydaTh
MPEJICTaBICHUE O KOPHSAX N-OU CTETNEeHU U3
KOMIIJIEKCHOTO YHUCJIa. 3HAKOMHUTHCH C
npUMepaMu MPUMEHEHU S KOMIIEKCHBIX YU Cell
JUISL pEIICHUS TEOMETPUUECKUX U (PU3NUECKUX
3aga4

Harypanbubie u
Lenble yucna

HaTypanLHHe M OCJIbIC YMCJla.
HpI/IMeHeHI/Ie IMPHU3HAKOB ACIIMMOCTHU

OnepupoBatb NOHATHUAMM:
[eJI0€ YKCIIO0, MHOYKECTBO HATYPaJbHBIX YHCEI.

HaTypajbHOE U

JorapupMUIECcKux YPaBHECHHH.
IIpuMeHeHre ypaBHEHUH, CUCTEM H
HEpaBEHCTB K pELLEHNIO
MaTeMaTUYeCKUX 3aJad U 3a7ad U3
pa3nuyHBIX  OoOJlacTed Hayku W
peanbHON JKU3HM, MHTEPIIPETALUs

MOJIYYCHHBIX PE3YyJIbTATOB

(9 v) uensix uncen, HOJ{u HOK, ocratkoB | Mecnosib30BaTh NPU3HAKM JICIHMMOCTH LIEIBIX
10 MOJIYJII0, anroput™a EBKIMaa Juist | ypcen; ocraTku Mo monymo; HOJlI u HOK
peHicHus 3a1a4 B HEJIbIX 9UCIax HATypaJlbHBIX 4YHUCEN; anroput™ EBkmuaa ams

pelIeHus 3aaad.
3anuceIBaTh HAaTypaJbHbIE YUCIIA B PA3IMYHbBIX
MO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS

CucreMsl Cucrema 1 COBOKYIIHOCTh ypaBHEHUI.| OnepupoBaTh MOHATHAMHU: CUCTEMA U

palOHAIbHBIX, PaBHOCHJIBHBIE CHUCTEMBI U CHUCTEMBI COBOKYIHOCTH YPAaBHEHUMN U HEPABEHCTB;

HppanOHaIbHBIX CIEACTBUSL. peIIeHHEe CUCTEMBI W1 COBOKYITHOCTH,

1I0Ka3aTCIRHBIX H OCHOBHBIE METOIbI PEIIeHHs cucTeM | PABHOCUIBHBIC CHCTEMbI U CHCTEMBI-CIIE/ICTBHS.

HOFaPH(bMVWleCKHX M COBOKYNHOCTEH paruoHanbHbIX, | HAX0AUTH PCIICHHS CHCTEM H COBOKYITHOCTEH

YPaBHCHHH HpPaLMOHAIBHBIX, IMOKa3aTeapHbIX U | HCJIbIX PANHOHAIBHBIX, HPPAIMOHAJIbHBIX,

(11 9) MOKa3aTeIbHBIX U JIOTApU(PMUIECKIX YPABHEHHIA

Y HEPaBEHCTB.
IIpuMeHATH CUCTEMBI YPABHEHUN K PELICHUIO
TEKCTOBBIX 3a7a4 W3 pPA3IUYHBIX obOnacteil
3HAHWUU u peanbHON JKU3HU;
HHTEPNPETHPOBAThL II0JIYyYCHHBIC DPEILICHMUS.
Hcnoan3oBath 1uppoBbie pecypchl




3agauu ¢

PannonaneHble, MppalMOHAIbHbIE,

Beioupate cnoco0 pelieHus paluOHAIbHBIX,

rapaMeTpamu noKa3aTeNbHbIe, Iorapu(MuIeckue | UPpallHOHAIBHBIX, TOKA3aTEIbHBIX,
(16 1) 1 TPUTOHOMETPUYECKUE YPAaBHEHHS, [TOTapU(MHUUECKUX M  TPUTOHOMETPUUYECKUX
HEpPAaBEHCTBA u CUCTEMBI C |YPaBHEHMH U HEPABEHCTB, COACPKAIINUX MOIYJIU U
[apamMeTpamu. [apaMeTpsl
[locTpoeHue u uccreoBaHne IIpumensTe rpaguyeckue M AHAIUTUYECKUE
MaTEMaTHICCKHX MOJICIICH PCANTBHBIX  |METOIbI 11 PELIEHNS YPABHEHUH U HEPABEHCTB C
CUTYaIMii C TIOMOIIBIO YPAaBHCHUI, napaMeTpamu, a TaKKe HccienoBaHue (QYHKIUH
CHCTEM YPAaBHCHHH U HEPaBEHCTB C METO/IaMU MaTeMaTudyeckoro aHanus3a. CTpouTs u
[apaMeTpamMu HCCJIeI0BATh MaTEMaTUYECKUE MOJIEIU PEAIIbHBIX
CUTYyallMil C IOMOIIBIO YPAaBHEHHI, HEPABEHCTB U
CHUCTEM C
rapaMeTrpamu
[loBTOpEHME, OcCHOBHBIE MOHATHS U METOABI Kypca, MoaeaupoBaTh peajibHble CUTYalluu Ha SI3bIKE
00001IEeH E, 0000IEeHNE 1 anreOphl, COCTABJIATH BHIPAKEHHS, YPABHEHHUS,
CUCTCMAaTHU3als CUCTEMaTH3alus 3HaHUN HEPaBCHCTBA U UX CUCTEMBI 110 YCJIOBHUIO 3aJ1a4H,

3HaHui (16 )

Hccae10BaTh MOCTPOSHHBIE MOJICIH C

MCTIOJIb30BAHUEM aIllapaTa aareOpsl.

[pumensiTh (QyHKOMK AT MOJCTUPOBAHUS U
WCCIICIOBAHMS peabHBIX IpoIlleccoB. Pemarth
NPUKIAJHBIC 33/1a4d, B TOM YHCJE COIMaIbHO-
PKOHOMHYECKOTO ¥  (PU3MYECKOTO Xapakrepa,
CpeAcTBaMU anreOpbl U MaTEMATUIECKOTO aHAJTH3a

Peseps (10 1)




IHoypounoe miianuposanue AJI'EBPA u Hauaia maTtemaTudyeckoro anauausa, 10 kiaace

No Jama Tema ypoka
n/n | Ilnan ‘ Daxkm

MHo:kecTBO AeiicTBUTEJIbLHBIX Yncel. MHOro4/jeHbl. PannonajbHbie ypaBHeHUs] 1 HEPABEHCTBA.
CucreMbl JTUHEHHBIX YPaBHeHUI - 22 yaca

1 MHO0xecTBO, Ollepanuy HaJ MHOKECTBAMM U UX CBOMCTBA

2 Huarpammel Ditsiepa - Benna

3 [IpumeHeHne TeOPETUKO-MHOKECTBEHHOTO arrapara Juis peleHus 3a1a4y

4 Panmonaneneie uncna. OOBIKHOBEHHBIE U ICCSITHYHBIE APOOU

5 [IponeHTsI

6 beckoHneuHble nepuoanyecKue 1poou

7 [Tpumenenne apoOei ¥ MPOLIEHTOB IS pEIISHHSI PUKIIAIHBIX 33124

8 JenicTBuTenbHble yncia. PanoHanbHbIe 1 MPPALIMOHAIIBHBIE YUCIIA

9 ApupmeTruecKie onepanyy ¢ JeHCTBUTETLHBIMU YHCITaAMHU

10 Moynb 1eCTBUTENBHOTO YKCIa U €r0 CBOMCTBA

11 [TpubmmxEHHBIC BEIYUCIICHUS, TTpaBUiia OKpyrieHus. [Ipukuaka u oreHka
pe3ynbTaTa BRIYUCICHUH

12 OCHOBHBIE METO/IbI PEIICHUS 1IEbIX YPaBHEHUN

13 OCHOBHBIE METO/IbI pEIICHUS APOOHO-PAITMOHAIIBHBIX YPaBHEHHM

14 OcHOBHBIE METObI PELICHHUS LIETBIX U JPOOHO-PAMOHAIBHBIX HEPABEHCTB

15 MHorouseHsl OT OAHOU NepEMEHHOM. J[e1leHne MHOrOWwIeHa Ha MHOTOWIEH C
octatkoMm. Teopema besy

16 MHuorounensl ¢ 1ienpiMu kodddurmentamu. Teopema Buera

17 Pemienue crucrem JIMHEHHBIX YpaBHEHUI

18 Martpulia CUCTeMBbI JIMHEHHBIX YpaBHEHUN

19 Ornpenenurens MaTPHUIBI 2X2, €ro TEOMETPUYSCKHA CMBICT M CBOKCTBA

20 Brruncnenue 3Ha4eHUs ONPEACTUTENS

21 [IpumeHeHne onpeaenuTeNs Ui PeleHUs] CUCTEMbI IMHEHHBIX YpaBHEHUN

22 Pemenne npukiaaHbIX 3aa4 ¢ MOMOIIBIO CUCTEMBI JIMHEWHBIX YpaBHEHUN

®yukunu u rpadpuku. CreneHnas GyHKIMA ¢ HeJbIM NoKa3aTeseM - 11 yacos

1 Cnioco6sb1 3ananus ¢pyHkuuu. Bzaumuo obparusie pynkiun. Kommnosumms
GbyHKIUH.

2 I'padux pynxum. DnemMenTapHble npeodpazoBaHus rpadUKoB QYHKIUI

3 OO6nacTh onpeaeneHus] © MHOKECTBO 3HAUeHUN (DyHKIUU




4 Hynu pyaxmum. [IpomMexxyTku 3HaKOMOCTOSHCTBA

S) Yérusie u HeuétHble QpyHkuuu. [lepuonndeckue GpyHkuun

6 [TpoMexxyTKr MOHOTOHHOCTH (DYHKIIMU. MaKCUMyMbI U MUHUMYMBI (DYHKITHH

7 Haubonpiiee u HaMeHblIee 3HaUeHNE QYHKIUN HA IIPOMEKYTKE

8 JIuneiiHas u kBaapaTuyHast QyHKIUU. DIEMEHTAPHOE UCCIICI0OBAHIE U
rpaduku QyHKIUHA

9 JpoOHo-nuHelHast pyHKIHU. DIIeMEeHTapHOE UCCIIEA0BAaHUE U IpauK ITUX
byHKIIM]

10 Crenens ¢ nenbiM nokazatesneM. bunom Herorona

11 CrenenHas pyHKIMS ¢ HATYpaJbHBIM U LENbIM NoKa3zareneM. E€ cBoiicTBa u
rpaduk

Apu¢pmernuecknii KopeHb N-oii crenenn. ppanuonanbHble ypaBHeHus - 17 yacos

1 Apudmernueckuil KOpeHb HaTypaJlbHOM CTETIEHU U €r0 CBOWCTBA

2 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUM, COJEPIKAIIUX CTEIICHH

3 BoiHeceHre MHOXKHTENS U3-T10]] 3HaKa KOPHSA

4 Brecenne MHOKUTENS 110/ 3HAK KOPHS

5 Coxkpaienue apo0eit, comepikamux paauKabl

6 [IpeobpazoBanue upparoOHATBHBIX BBIPAKCHHMA

7 [ToBTOpeHue Mo TeMe «ApupMETUIECKII KOPEHB N-HOM CTENEHNY

8 HppanmoHansHble ypaBHEHUs

9 O06nacTe 1OIMYCTUMBIX 3HAUE€HUH NUPPALIMOHAILHOTO YPaBHEHUS

10 OCHOBHBIE METO/IbI PELICHUS UPPALUOHATIBHBIX YPABHEHUH

11 PaBHOCHIIBHBIE IEPEXO/bI B PELICHUN UPPALMOHATIBHBIX YPaBHEHUH

12 AJITOPUTM peLIeHUs UPPALMOHATIbHBIX YpaBHEHUN

13 Penienne uppanoHanbHbIX YpaBHEHUH

14 Penienne uppanoHanbHbIX YpaBHEHUH

15 CaoiicTBa 1 rpaduK KOpHs N-0if cTeneHu Kak (yHKIHUU OOpaTHOM CTENEeHHU C
HaTypaJIbHBIM ITOKa3aTelIeEM

16 [ToBTOpenue no teme «MpparmoHanbHble ypaBHEHUSD

17 Konmponvnasa paboma Nel no meme «Apugpmemuuecxkuii kopenv N-oit
cmenenu. Hppayuonanonvle ypagnenusn

IMoka3arenbHas pynkuus. [lokazareabHble ypapHeHnus - 10 yacos

1 Crenens C pallMoHaJIbHBIM IOKA3aTENIEM U €€ CBOWCTBA

2 IToka3zaTtenpHas GyHKLHMSA, €€ CBOWCTBA U Tpaduk

3 Hcnonb3oBanue rpaduka GyHKIUH I pEICHUs] ypaBHEHUI




IToka3arenbHble ypaBHEHUS

S) OcHOBHBIE METO/IbI PELIEHMSI T0KA3aTEIbHBIX YPaBHEHUM
6 [IpuBenenne o6enx yactel ypaBHEHHUSI K OJHOMY OCHOBAHHIO
7 Brinecenne o0miero MHOKUTES 32 CKOOKY
8 Merton 3aMeHBI IEPEMEHHOH B TIOKA3aTEIbHBIX YPaBHEHHSIX
9 MeTo1 TOYJICHHOTO JICTICHUS
10 Konumponwvnaa paooma Ne2 no meme «llokazamenvnaa @ynkyus.
Ilokazamenvhvie ypagneHus»
Jlorapudgmuueckasi pynkums. Jlorapupmmuueckue ypapHenus - 17 yacos
1 Jlorapudm gricia. OCHOBHBIE METObI PELIEHUS JTOTaApUPMUIECKIX
YpaBHEHUM.
2 CaoiicTBa norapugpma
3 Hecsituunsie norapudmel. Hatypanbhblie orapudmel
4 [IpeoOpa3oBanHue BbIpaKEHUH, COEpKALIUX JOraprupMbl
5 Jlorapudmudeckas GpyHKIUs, €€ CBOHCTBA U Tpaduk
6 Hcnonw3oBanue rpaduka QyHKIUH 151 pelIeHNs ypaBHEHUN
7 OyHKIIMOHATBHO-TpaQUIECKHIA METO/T PEIICHUST YpaBHEHU
8 Konumponwvnasn paooma Ne3 no meme «/locapughmuueckan pynkyusn»
9 JlorapudmMudeckue ypaBHEHUS
10 PaBHOCHIIbHBIE TTEPEXOIBI B PEIICHUH JIOTapu(MUUECKUX YpaBHEHUN
11 Pemienne ypaBHeHUI 110 onipeiesieHuo Jorapudma
12 MeTo MOTEHITMPOBAHUS
13 MeTto BBeICHUSI HOBOM ITEpPEMEHHOM
14 Merton orapudmMupoOBaHUs
15 [Tepexo kK HOBOMY OCHOBaHHIO
16 Pemenue norapudmuueckux ypaBHEHUI
17 Konmponvnasa paboma Ned no meme «/Iozapugpmuuecxkue ypasnenusn»
Tpuronomerpuyeckue BbipaskeHusi 1 ypapHenus - 20 yaca
1 Cunyc, KOCUHYC, TAHT'€HC U KOTaHT'€HC YHCIIOBOIO apryMeHTa
2 ApKCUHYC, QpKKOCHHYC M apKTaHT€HC YHCIOBOTO apryMeHTa
3 Tpuronomerpudeckas OKPY)KHOCTb, ONpPEJEIEHHE TPUTOHOMETPUUYECKUX
(YHKIIMI YUCIOBOTO apryMeHTa
4 OCHOBHBIE TPUTOHOMETPHUECKUE TOXK/IECTBA




S) ®opMyIbl ABOMHOIO yria
6 DopMyIbl HOHUKEHUS CTENIEHU
7 @DopMyIIbl IOJIOBUHHOIO yIila
8 DopMysbl CyMMbI apryMEHTOB
9 DopMmyibl CyMMbI (YHKIIHN
10 ®dopmyssl TpousBeieHus QyHKINN
11 [IpeoOpa3oBaHye TPUTOHOMETPUUYECKUX BBIPAKEHUI C TOMOIIbIO POPMYIT
12 Pemenne ypaBHeHus COSX = a
13 Pemrenne ypaBHeHus Sinx = a
14 Pemrenne ypaBaenuit tgx = a, ctgx = a
15 Merto1 3aMeHbI TepeMeHHON
16 YpaBHeHUsI, CBOSIINECS K KBaPATHBIM YpaBHEHUSIM
17 Meron pa3noxeHust Ha MHOKUTEIN
18 OnHOPOIHBIE TPUTOHOMETPUUECKHIE YPABHCHHUS
19 Pemienne TpuroHoMeTpHUUECKUX YpaBHEHUM
20 Konumponvnasa paooma Ne5 no meme «Tpuzonomempuueckue Ypasuenusn»
IlocsienoBaTEILHOCTH U NPOrpeccuy — 8 4acoB
1 [TocnenoBarensHOCTH, CIOCOOBI 33/1aHUS TIOCIEIOBATEILHOCTEH
2 Meto1 MaTeMaTUYECKON MHAYKIIUI
3 MOHOTOHHBIE ¥ OTPaHHUYEHHBIE MTOCIIEI0BATEIbHOCTH
4 Apudmernueckas u TeoMeTpudeckas Iporpeccuu
5 beckoneuHo yObIBaroias reomerpudeckas nporpeccust. CyMmma 6€CKOHEYHO
yOBIBalOIIEeH reOMETPUIECKON MPOTPECCHH
6 JIuHenHbI ¥ 3KCHOHEHIMANIbHBIN pocT. Yucno e. @opMyiia CIOKHBIX
IPOIICHTOB
7 Hcnonp30BaHne IpOrpeccuy Ul PEILIEHUs PEAIbHBIX 3a/1a4 IPUKIIAIHOTO
Xapakrepa
8 Konmponvnas paboma Neb no meme «llocnedoosamenvnocmu u
npozpeccuu»
HenpepsoiBuble pynkuun. [IpousBoanas - 18 yacos
1 HenpepsiBHble pyHKIMM 1 X cBOHcTBa. Touka pa3pbiBa
2 AcumnroTsl rpadukoB ¢pyHkiuii. CBoiicTBa (hPyHKIMH HEMPEPBHIBHBIX HA
OTpe3Ke
3 MeTto1 MHTEpPBAJIOB JUIsl PEILICHUSI HEPAaBEHCTB
4 [IpumeHeHre CBOWCTB HENPEPHIBHBIX (DYHKIIMIA IS peIIeHus 3a1a4




S) [lepBas u BTOpast Npou3BOHbIE (PYHKIIUU

6 Omnpenenenue, reoOMeTpUIECKUN 1 (PU3UYECKHIA CMBICI IPOU3BOIHON

7 AJNTOPUTM HAXOXKJIEHUS MPOU3BOJHON

8 Dopmynsr quddepeHTpoBaHus

9 [IpounsBoaHas creneHHO# QyHKIUH

10 [IpousBoiHbIe 51eMeHTapHbIX QYHKIMHI. Borarcienue npon3BoaHbIX
AJIEMEHTAPHBIX (YHKIUH

11 [IpousBoHas cymMmMbl pyHKIMIMA

12 [IpousBoHas npousseaeHUAQYHKINN

13 [IpousBoHas 4acTHOTO (PyHKIIMIA

14 [IpousBoHas KoMNO3ULINU QYHKINN

15 [ToHATHE M BBIYMCIIEHHE TPOU3BOAHON N-T0 MOpsAKa

16 JuddepenurpoBanue ca0xKHOW GyHKINN

17 VYpaBHeHHe KacaTelbHOU K rpaduKy QyHKIUN

18 Konumponvnasa paooma Ne7 no meme «Henpepuvienvie pynkuuu.
Ilpouzsoonasn»

IToBTOpEHUE, 00001IeHNE, CCTEMATH3AIUA 3HAHUH - 3 yaca

1 Hrtorosoe nmoBTopeHue.

2 Hrorosas koHTpoabHas paboTa

3 CucreMaTusaius 3HaHUH

Pe3eps (10 uacoB)




IHoypounoe miianupoBanne AJI'EBPA u Hayana maTeMaTH4ecKoro anajaunsa, 11 kiaace

No Jama Tema ypoka
n/n | Ilnan ‘ Dakm
HccnenoBanue pyHKuuii ¢ moMoub0 npou3BoHoi - 19 yaca
1 [MoBTOpenue. @opmynsl auddepeHTupoBaHus
2 [IpaBuna nquddepeHrpoBaHms
3 [IpumeHeHue npon3BOJHON K UCCIIEAOBaHUIO (PYHKIIMN HAa MOHOTOHHOCTh
4 [IpumeHenne npon3BOJHON K UCCIEA0BAHNIO (DYHKIIUI HA SKCTPEMYMBI
) OKcTpeMyMbl QyHKINU. Bprancinenue skcTpeMyMoB (pyHKIIUU
6 [IpumeHeHue Nponu3BOHOM JJIsl JOKA3aTEIbCTBA TOXK/IECTB U HEPABEHCTB
7 [TocTpoenue rpadukos ¢pynknuil. Mccnenoanue GyHKIUU U TOCTPOEHHUE
rpaduka QyHKIUN
8 Cas3b Mex 1y rpadukoM QyHKIIUN U rpa@uKoM e€ IPOU3BOIHON
9 Haubonrpiiee u HanMeHblIIee 3HaueHUs1 (QYHKIIMY HA IPOMEKYTKE
10 3aauy Ha OThICKaHNE HaWOOJBIINX M HAMMEHBIINX 3HAYCHUH BETMYNH
11 Pemrenue 3ama4 Ha HaX0KIEHUE HANOOJIBIINX U HANMEHBIINX 3HAYECHUN
12 [IpuMeHenne MPOu3BOIHOM K UCCIEIOBAHNIO (DYHKIIUN
13 [IpumeHeHMEe MPOU3BOMHOM Il HAXOXKICHUS HAWIIYYIIErO0 PEUICHHS B
MIPUKJIAIHBIX 3a7a49ax
14 ITpuMmeHeHne NpOU3BOAHOM B PELICHUH 337134
15 [IpumeHeHre npon3BOJHON I HAXO0KICHUS HAMITYYILIEro PEIeHus I
OIpeieNIeHusl CKOPOCTH Ipoliecca, 3alaHHOT0 (GopMyIIoi uiu rpagukom
16 Komnosunus pyHkmi
17 I'eomerpuueckue 0Opa3bl ypaBHEHUH Ha KOOPIUHATHON TJIOCKOCTH
18 IToBTOpenue no teme «Mccnenopanue GyHKIMNA C TOMOIIBIO TPOU3BOJHOM»
19 Konmponvnasa paboma Nel no meme «HMccnedosanue ghynkyuii ¢
HOMOWBIO NPOU3EOOHOL)
IlepBooOpa3nasi u mHTErpaj - 11 yacon
1 IlepBooGpa3nas
2 OcHOBHOE CBOMCTBO IIEPBOOOPA3HBIX
3 ITepBooOpa3Hble 3eMeHTapHBIX (DYHKIHUI
4 [IpaBuna Hax0JIEHHUS IEPBOOOPA3HBIX
5 Nurerpain. I'eoMeTpudecKkuii CMBICI HHTETpasIa
6 Brruucnenue onpeaenénnoro naterpaia no gopmyne Hetotona-JleitOnuna
7 [IpumeneHne NHTErpaa st HaX0XKJICHHS TUIOIAAeH TNIOCKUX QUryp U
00BEMOB reOMETPUYECKUX TeN




8 [Tpumeps! pemennii quddepeHnnanbHbIX ypaBHEHUN

9 Maremaruueckoe MOJECIUPOBAHUE PEAIbHBIX IPOLIECCOB C  IIOMOIIBIO
mddepeHnnanbHbIX ypaBHEHUN

10 [ToBTopenue no teme «IlepBooOpasHas u UHTErpa»

11 Konumponsnan paboma Ne2no meme «Ilepsooopaznas u unmezpan

I'padpuxn Tpuronomerpuveckux pynkuuii. Tpuronomerpuyeckue HepaBeHcTBa - 14 yacos

1 Tpuronomerpudeckne GyHKINH, UX CBOWCTBA U TPadhUKU

2 CaoiictBa u rpaduk GyHkuuu y = Sinx. CoiictBa u rpaduk GyHKIHH Y =
sinx

3 I'paduku pynkuuit y = tgx, y = ctgx

4 Pemienne TpUroHOMeTpUUECKUX YPaBHEHHUH € TOMOIIBIO I'pauKoB

) OT60p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHHH € MOMOIIIBIO I'paduka

6 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPaBHEHUN METOIOM nepedopa

7 OT160p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUN JBOWHBIM HEPABEHCTBOM

8 OTbop  KOpHEW  TPUTOHOMETPHUUECKUX  YpPaBHEHHH €  TOMOIIBIO
TPUTOHOMETPHUUECKOH OKPYKHOCTU

9 TpuronomeTpuyeckrue HepaBeHCTBA

10 MeTopl penieHns] TPUTOHOMETPUIECKUX HEPABEHCTB

11 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB IparIeCKu

12 Pemienne TpUroHOMETpUUECKUX HEPABEHCTB

13 [ToBTOpenue mo teme «I'paduku TPUTOHOMETPUUICCKUX (HYHKITUH.
Tpuronomerpuyeckrue HepaBeHCTBAY

14 Konmponvnasa paooma Ne3no meme «I pagpuxu mpuzonomempuyeckux
¢yukyui. Tpuzonomempuueckue HepageHcmear

HppannonajbHble, IOKa3aTelbHble U JIOTapupMHUYecKre HepaBeHCTBA - 21 yaca

1 [IpocTeiiine nokasarenbHble HEPABEHCTBA

2 CBeJieHHe MOKA3aTeIbHOTO HEPABEHCTBA K IIpocTeiiieMy. MeTo1 BBEeACHHS
HOBOU NTEpEMEHHOMN

3 PaznoxeHne Ha MHOXKUTEIN

4 CBeJieHHE K paBHOCHUIIBHOM COBOKYITHOCTH

5 Mertoa pannoHaIM3aluy (3aMeHa MHOYKHUTEIEH )

6 I'padrueckue MeTOIbI peIIeHNUs TOKA3aTEIbHBIX YPAaBHEHUH U HEPaBEHCTB

7 [Ipocteiimme norapudmuueckne HepaBeHcTBa. Jlorapupmuueckue
HEPAaBEHCTBA, CBOSAIINECS K IPOCTEHIINM

8 Meto1 3aMeHbI IEpEMEHHON

9 Jlorapugmuueckue HepaBeHCTBA, CBOISIINECS K PALIMOHAIBHBIM




10

Jlorapugmuueckie HepaBeHCTBA, COACPIKAIIIE IEPEMEHHYIO B OCHOBAHUH
norapugpma

11 Meron uHTEpBaAIOB
12 I'paduueckuii MeTo pereHus JorapuPMUIECKIX YPaBHEHUI 1 HEPABEHCTB
13 WppatmonanbHble HEpaBEeHCTBA CTaHAAPTHOIO BUIA
14 Merton nepexoaa K paBHOCHJIBHOM CHCTEME
15 JpoOHo-uppainmoHaibHbie HEpaBEeHCTB. MeTo 1 3aMEeHbI TIEPEMEHHOM
16 WppanmonanbHble HepaBeHCTBA CMEIIAHHOTO THIIA
17 WppanmonansHele gorapudmMuyeckue HepaBeHCTBa
18 YMHOKEHNE Ha CONPsLKEHHOE
19 MeTo1 UHTEpBAJIOB
20 I'padmueckuii metox penieHrs UppaMoOHaIbHBIX YPaBHEHUN U HEPABEHCTB
21 Konumponvnasa paooma Nedno meme «Hppayuonanvnsie, nokazamenvnle
u 10capuhmuueckue nepaseHcmea,
KomnuiekcHble uncia - 9 yacos
1 [ToHsiTHE KOMITJIEKCHOTO YHCIIa
2 Anrebpandeckas (popma 3amicu KOMIUIEKCHOTO YHCIIa
3 Apudmernueckue onepanuy ¢ KOMIUIEKCHBIMU YUCIIaMU
4 Tpuronomerpudeckas ¢popmMa 3amuch KOMIUIEKCHOTO YHCiIa
5 N300pakeHne KOMIJIEKCHBIX YHCEN Ha KOOPAMHATHOM MJIOCKOCTH
6 ®dopmyna Myaspa
7 Kopnu n-oii cTenenu n3 KOMIUIEKCHOTO YMcIia
8 [IpuMmeHeHre KOMIUIEKCHBIX 4YWCeld Ui pelieHus  (pu3nuecKkux u
reOMETPUYECKUX 3a]a4
9 Koumponvnasa paooma Ne5S5no meme «Komnniekcnole uucia)
HartypajbHble U nesble yncia - 9 yacos
1 HarypainbHble u 1ienble uncna
2 [Ipu3Hak AeIMMOCTH LENBIX YUCET
3 [IpuMeHeHne npU3HAKOB AETUMOCTH LIEJIBIX YUCET
4 [Ipumenenne HOJl u1 HOK nnst pemienus 3aaa4 B HEIbIX YUCIAX
5 Briuncnenue ocTaTkoB 0 MOAYIIO AJIs PELISHUS 33]a4 B LIEJIbIX YUCIIAX
6 [IpuMeHeHne 0CTaTKOB MO MOJTYJIIO JIJISl PEIICHHMS 3aa4 B LEJIbIX YHCIaX
7 Anroput™m EBknuna. [lpumenenue anropurma EBkinna ans pemeHus 3agad

B IICJIBIX YKCJIaX




[ToBTOpenue no teme «HarypasibHble U LiETbIE YUCIIAN

Konmponvnas pavoma Nebno meme «Hamypanvuvie u yenvie uucna»

Cucremsl PalMOHAJBHBLIX, UPPAIUOHAJIBbHBIX MMOKA3aTCJIbHbBIX H ﬂorapml)anecmlx ypaBHeHI/Iﬁ -

11 yacos

Cucrema 1 COBOKYITHOCTh YPaBHEHUI

PaBHOCHIIBHBIE CHCTEMBI U CHUCTEMBI-CJIICACTBUS

OCHOBHBIE METO/IbI PELICHHS CUCTEM PAllMOHAJILHBIX YPAaBHEHUI

OCHOBHBIE METO/IbI PELICHHS] COBOKYITHOCTEW pallMOHAIbHBIX YPaBHEHHM

OnHOpPOHBIE CUCTEMBI YpaBHEHUI

OcCHOBHBIE METO/IbI PELICHHS CUCTEM MPPALMOHAILHBIX YpaBHEHUN

OCHOBHBIE METO/IbI PELIEHUSI COBOKYITHOCTEN UPPALUOHAIBHBIX YPABHEHNUN

OCHOBHBIC MCTOABI pEHICHUS CUCTEM MOKAa3aTCIbHBIX ypaBHeHI/Iﬁ
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OCHOBHBIE METO/IbI PELIEHUSI COBOKYITHOCTEN MTOKA3aTEIbHBIX YPABHEHUI
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OcHOBHBIE METObI PELICHHS CUCTEM JIOTApU(PMHUUECKUX YpaBHEHUI

-
-

OCHOBHBIE METO/IBI PEIICHUSI COBOKYITHOCTEMN JTOTapu(pMUUECKUX YPaBHEHU

3agaum ¢ napamerpamu - 16 yacon

PannonanbHble ypaBHEHHUS ¢ TapaMeTpaMu

PaHI/IOHaJ'IBHHC HEPABCHCTBA C mapaMeTpamMu

PaHI/IOHaJ'IBHBIC CHUCTEMBEI C ITapaMETpaMu

WppatmonansHble ypaBHEHUS C TapaMeTpaMu

HppatmonanbHbl HepaBEHCTBA € TapaMeTpamMu

I/IppaHI/IOHaJ'ILHLIC CUCTCMBLI C ITapaMeCTpaMu

IToxa3aTensHbIE YpaBHCHHA C TIapaMeTpaMu

IToxa3aTensHbIE HCPAaBCHCTBA C MapaMCTpaMHn
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ITokazatenpHBIE CHCTEMEIL C napamMmerpamMunu
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.HOl"apI/I(I)MI/ILIeCKI/Ie YpaBHCHUS C ITapaMETpaMu

-
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.HOl"apI/I(I)MI/ILIeCKI/Ie HEPAaBCHCTBA C IIapaMeTpaMn

=
N

.HOl"apI/I(I)MI/ILIeCKI/Ie CHUCTCMEI C ITapaMeTpaMn

=
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TpuronomeTpruueckue ypaBHEHHUsI ¢ TapaMeTpamMu
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TpI/IPOHOMeTpI/ILIeCKI/Ie HCPAaBCHCTBA C MapaMeTpaMu

=
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TpI/IPOHOMeTpI/ILIeCKI/Ie CUCTCMBI C ITapaMCTpaMu




=
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Konmponsnas paboma Ne7no meme «3aoauu ¢ napamempamu)

IloBTOpeHuUe, 00001IeHNE, cCUCTEeMATH3ANMS 3HAHMII - 16 yacoB
1 ApupmeTruecke onepamyy ¢ JeiCTBUTETbHBIMU YHCITaAMHU
2 Pemenue npo6HO-palinoHalbHBIX YPaBHEHUI
3 DneMeHTapHOe UCCIeIoBaHue U IpaduKu QYHKITHNA
4 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPHKAILNX CTEIIEHU U KOPHU
) Pemenue nppannoHanbHbIX YpaBHEHUI
6 OcHOBHBIE METO/IbI PELICHMSI TOKA3aTEIbHBIX YPaBHEHUM
7 Pemenue norapudmuueckux ypaBHEHUN
8 [IpeoOpa3oBaHye TPUTOHOMETPUUYECKUX BBIPAKEHUIN
9 Pemenune TpuroHoMeTprUUECKUX ypaBHEHUIN
10 OT160p KOpHEHN TPUTOHOMETPUUECKUX YpPaBHEHUI
11 Boruricnenue npou3BOIHBIX 3JIEMEHTAPHBIX (PYHKIUI
12 [IpumeHeHue mpon3BOHON K UCCIEA0BAHUIO (PYHKITUH
13 [IpuMeHeHne nHTeTpaia JUIsl HaX0KACHHS TUIOIIAaIeH TIIOCKUX (GUTyp
14 Ilpomesrrcymounas ammecmayus. Hmozosasa konmponavnasn pavoma (Ne§)
15 AnHanu3 pe3yabTaToB KOHTPOJILHOM PabOTHI
16 CucreMarusanus 3HaHUN

Pe3epB — 10 yacos
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