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HOACHUTEJIBHAA 3AIINCKA
HEJIX U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauanma MaTeMaTHYeCKOTO aHAM3a» SIBISETCS OJHUM W3 Hanboyiee 3HAYUMBIX B
MPOrpaMMe CTapIIei IIKOJIbI, TOCKOJBKY, C OJHOM CTOPOHBI, OH 00ECIIeYMBACT HHCTPYMEHTAIBHYIO 0a3y Juis
M3YYCHHS BCEX €CTECTBCHHOHAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, (OPMUPYET JIOTHUECKOE U aOCTPaKTHOE
MBIIIICHUE YYalIuXxcs Ha ypOBHE, HEOOXOIUMOM JUIsi OCBOCHHS MH()OPMATHKH, OOIIECTBO3HAHUS, UCTOPHH,
CIIOBECHOCTH W JAPYrHMX IUCHUIUIMH. B pamkax JaHHOTO Kypca Y4Yalluecs OBJIAJICBAIOT YHHUBEPCATBHBIM
SI3BIKOM COBPEMCHHOUM HAYyKH, KOTOpasi (GOPMYIUPYET CBOM OCTHIKEHUS B MATEMaTHICCKOW Gopme.

Kypc anrebpsl u Haganm MaTeMaTHYECKOTO aHaIM3a 3aKJIaIbIBA€T OCHOBY JUIS YCHEIIHOTO OBJIAJICHHS
3aKOHaMH (PU3UKK, XUMUHW, OWOJIOTMH, TOHHMAHUS OCHOBHBIX TCHICHIIMA pA3BUTUS DSKOHOMHKH W
OOIIECTBEHHON JKHM3HH, II03BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX ITU(POBBIX W KOMITBIOTEPHBIX
TEXHOJIOTHUSAX, YBEPCHHO UCIOJIL30BaTh MX JUIS JaJIbHEHIIET0 00pa30BaHUs M B MMOBCEIHEBHOM XU3HU. B TOXE
BpeMsi OBJIaJIcHHE aOCTPAKTHBIMU M JIOTHUYECKH CTPOTUMH KOHCTPYKIHSIMH aireOpbl W MaTeMaTHYEeCKOTO
aHaJlM3a pa3BUBAaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH, JIOKa3bIBATh
VTBEPXKJCHHUSI C TIOMOIIBIO WHIYKIIMM W PACCyXJaTh JCIyKTHBHO, WCIIOJIB30BaTh 0000mMEeHne |
KOHKPETHU3aINI0, a0CTparupoBaHKe U aHAJIOTHIO, POPMUPYET KPEaTUBHOE M KPUTUIECKOE MBIIIICHHE.

B xone m3ydenns kypca «AnreOpa M Hadajga MaTeMaTHYECKOTO aHAJIHM3a» yJalluecs MOJy4aroT HOBBIN
OTBIT PEIICHUS TPUKIAIHBIX 3aJa4d, CAMOCTOSTEIBLHOTO IOCTPOCHUS MAaTeMAaTHYECKUX MOJENIel pPeaTbHBIX
CUTyallui, WMHTEPIPETAlMd TIOJYyYSHHBIX pENICHUH, 3HAKOMSATCS C TNpUMEpaMHd  MaTeMaTHYCCKHUX
3aKOHOMEPHOCTEH B TIPUPOJIC, HAyKe W MCKYCCTBE, C BBIJAIOIIMMHKCS MATEMAaTHYCCKUMHU OTKPBITUSIMH U WX
aBTOpaMHU.

Kypc o0iamaer 3HAYMTENBHBIM BOCHHUTATEIHHBIM ITOTCHIIMATIOM, KOTOPBIM peanu3yeTcss Kak depe3
y4eOHBI MaTepua, CrocoOCTBYIONMUN (HOPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M 4epe3 CIenupuKy
YUeOHOH JEesITeThbHOCTH, TPEOYIMmEeH MPOJODKUTEIBHON KOHIICHTPAIMM BHUMAHHS, CAMOCTOSITEIHHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 3a MOJTyYCHHBIH Pe3yIIbTaT.

B ocHoBe mMeronuku oOydeHus anreOpe W HavyajiaM MaTeMaTHYeCKOTO aHAIM3a JISKUT IeSTeIbHOCTHBIN
MIPUHITATI OO yUEHUS.

B crpykrype kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO aHAIM3a» MOKHO BBIJIEIUTH CIIEIYIOIIUE
COJZIepKaTeIbHO-METOIMYECKUe JIMHUU: «Yucna u BeIYMCIHCHU», «DyHKIMH U rpadukm», «YpaBHEHHS U
HepaBeHCTBa», «Havama wmaremartwueckoro ananm3a», «MHOXECTBAa U JIOTHKa». Bce OCHOBHBIC
COJIepKATEIbHO-METOTUYECKUE JIMHUU U3Y4aroTCsS Ha MPOTSHKCHUH JBYX JIeT OOydeHHs B cTapuieil IIKole,
€CTECTBEHHO JIOTIOJHSSA APYr Jpyra W IMOCTENEHHO HACHIIAsCh HOBBIMH TEMaMH W pasieiamu. MOXKHO ¢
YBEPEHHOCTBIO CKa3aTh, YTO JaHHBIA KypC SIBJISICTCS MHTETPATUBHBIM, IIOCKOJIbKY OOBCIUHSIET B cede
COJICpKaHNE HECKOJIbKUX MATEMAaTHYCCKUX TUCIUILUINH, TAKUX KaK anredpa, TPUrOHOMETPHsI, MAaTeMaTHICCKUI
aHaJM3, TEOPUS MHOXKECTB, MaTeMaTHuecKas Joruka u jap. [lo Mepe TOro, Kak ydaliuecs OBJIAJICBAOT BCE
0oJiee MUPOKUM MATEMATHYECKUM aIllapaToM, y HUX MOCIIEAOBATEILHO (POPMHPYETCS U COBEPIICHCTBYETCS
YMEHHUE CTPOHMTh MATEMAaTHYECKYH) MOJIENIb PEajJbHON CHUTyallud, NPUMEHSTHh 3HAHUSA, TOJYYCHHBIC IPH
W3YYEHHH Kypca, Ul PEIICHUS CaMOCTOSTEIbHO CHOPMYIHMPOBAHHONW MaTEeMaTWYECKON 3alaud, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenpHO-MeTOAMUEeCKast JIMHKUS «Yucina ¥ BBIYMCICHHS» 3aBepuiacT (OpMUpOBAHHE HABBIKOB
WCIIOJIb30BaHUS JIEHCTBUTENBHBIX YHCEN, KOTOpoe ObLIIO HA4aTO B OCHOBHOM IKoJe. B crapieit mkomne ocoboe
BHUMaHUE yzensercs (OPMUPOBAHUIO HABHIKOB PpAIMOHANBHBIX BBIYMCICHUH, BKJIIOYAOMIUX B celd
WCIOJIb30BaHME PA3IUYHBIX (OPM 3alMMCH YHUCIA, YMEHHUE [eNaTh MPUKUIKY, BBITIOTHATH MPHOMKEHHBIE
BBIYHCIICHUS, OIICHUBATh YWCJIOBBIE BBIPAKEHUS, pabOTaTh ¢ MATEeMATUYECKUMHU KOHCTAaHTaMH. 3HAKOMBIE
yUYalluMCslT MHOJKECTBA HATYPalbHBIX, IENbIX, PAIMOHATBHBIX M JEHCTBUTENBHBIX YHUCEN JOTMOIHSIOTCS
MHO>KECTBOM KOMIUIEKCHBIX 4HCel. B KaXkJ0M W3 3TUX MHOXECTB PacCMaTPUBAIOTCS CBOMCTBEHHBIE €My
cnerduIecKue 3a1a4l U ONepaIiu: JeJICHUEe HaIENI0, ONIEPHPOBAHUE OCTATKAMU HA MHOXECTBE IIENIBIX YHCET;
0ocoOble CBOWMCTBA pAIMOHANBHBIX W UPPAIMOHATBHBIX 4YHUCEN; apu(MeTHYecKue OIepaluu, a TaKKe
W3BJICUECHUE KOPHS  HATypaJbHOW CTEeNeHHM Ha  MHOXKECTBE KOMIUIEKCHBIX 4ucel.  bmaromaps
MOCJIEIOBATEIFHOMY DACIIUPEHUIO Kpyra HCIHOJIb3YeMbIX YHCEl M 3HAKOMCTBY C BO3MOXKHOCTSIMHU HUX
MPUMEHEHHsI JJIs PeUIeHHs] pa3iMyHBIX 3a7a4d (QopMHpyeTcs MPEICTaBICHHE O €IMHCTBE MATEMaTUKH Kak
Hayku U e€ poNu B TMOCTPOCHUHM MOJENel peallbHOT0 MHpa; IIMPOKO HCHOJIB3YIOTCS 00O0OIIeHHe |
KOHKPETHU3AIIUAL.



JIuaus «YpaBHEHMSI M HEPABEHCTBA» PEAIM3yeTCsl Ha MPOTSHKEHUM BCEro 0Oy4eHMs B CTaplled HIKOJIE,
IIOCKOJIBKY B KaX/10M paszzeiie [IporpaMmel peaycMOTPEHO peLIeHUE COOTBETCTBYIOIMUX 3a1a4d. B pe3ynbrare
ydaliuecs OBJIAaJEBAIOT Pa3IMYHbIMM METOJAAMU PELICHUS pPallMOHAIBHBIX, UPPALMOHAJIBHBIX, I0KA3aTEIbHBIX,
Jorapu(MUYECKUX U TPUTOHOMETPHUUECKUX YPAaBHEHUI, HEPABEHCTB U CHUCTEM, a TAKXKe 3aay, COAEPKaIINX
napameTpsl. [lomydeHHbIE YMEHHS UIMPOKO HCIOIB3YIOTCS TPU HUCCIEAOBAaHUM (PYHKIMHA C TMOMOILBIO
[IPOM3BOJIHOM, MpU pelIeHUU TNPHUKIAJHBIX 3aJad M 3a/Jad Ha HaX0)K/JIE€HHWE HaumOOJbIIMX W HAaWMEHBIINX
3HayeHud ¢yHkuuu. JlaHHas conepkatenbHas JHMHUS BKIIOYAaeT B ce0s Takke (OPMHpPOBAHHE YMEHHMA
BBIMIOJIHATE  pacy€rel 1o  Qopmynam, mnpeoOpa3oBaHHsl  PAUOHAIBHBIX,  HPPALMOHAIBHBIX U
TPUTOHOMETPHUYECKMX BBIPAKCHUH, a TAKKe BBIPAKCHUH, COJEpIKAIIMX CTENEHU U jorapudmel. braromaps
M3YUEHHUIO alreOpandeckoro Marepuana MPOUCXOMUT JajbHEWINee pa3BUTHE AITOPUTMHYECKOTO |
aOCTPaKTHOTO MBINUICHUS YdJalIuxcs, (HOPMHUPYIOTCS HaBBIKA ACAYKTUBHBIX PACCYKIEHHH, pabOTBI C
CHUMBOJIBHBIMH (popMaMu, IPEICTABICHNS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJI€ PABEHCTB U HEPABEHCTB.
Anrebpa npenaraer 3p¢GeKTUBHbIE HHCTPYMEHTHI JJIs1 PEIICHUs TPAKTUUYECKUX U €CTECTBEHHOHAYYHBIX 3ajad,
HarJIJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopepxarenpHo-MeToAMYEeCKass JUHUS «DYHKIMM M TpapuKW» TECHO NEpeIvieTaeTcs ¢ JPYrUMH
JUHUSMU Kypca, TOCKOJIbKY B KaKOM-TO CMBICIIE 337a€T MOCIEeI0BaTeNbHOCTh 3yueHusl Marepuania. M3yuenue
CTETIEHHOM, MM0Ka3aTeIbHON, JOTapu(PMUUECKONH U TPUTOHOMETPUUYECKUX (DYHKIUH, UX CBOMCTB M IpadUKOB,
UCIO0JIb30BaHNE (YHKLIMNA A pelieHus 3aJad U3 JAPYruX y4eOHBIX MPEIMETOB U peajbHOM KU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKUM aHAJIM30M, TaK U C pellleHueM ypaBHEHUN U HepaBeHCTB. [Ipu sToM Oosbiioe
BHUMaHUE YyzemnsieTcss (pOpMUPOBAHUIO YMEHHS BbIpaXaTb (OpMyIaMH 3aBUCHUMOCTH MEXIY pazIuYHBIMU
BEJTMYMHAMHU, UCCIIEJIOBATh MOJy4YEeHHbIEe (YHKIMH, CTPOUTH UX rpaguku. MaTepuan 3Tol coaepiaTellbHOMN
JIMHUM HaleJIeH Ha pa3BUTHE YMEHUN M HAaBBIKOB, TO3BOJISIOIINX BbIpaXaTh 3aBUCUMOCTH MEX/Y BEIMYUHAMU
B pa3in4yHOM (opme: aHAIUTUYECKOU, rpaduueckoil u cioBecHO. Ero msydenue cnocoOCTBYET pa3BUTHIO
AITOPUTMHUYECKOTO MBIIIICHHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETH3AIIUH, MCTIOJIb30BAHUIO aHATIOTHH.

CopnepxatenpHast auHus «Hauana MaremaTnyeckoro aHajau3a» I03BOJIAET CYIIECTBEHHO PpacIIUPUTh
KpYyr KaKk MaTeMaTH4YeCKHX, TaK W MPUKIAAHBIX 3a]ay, JOCTYIHbBIX IIKOJBHUKAM, TaK KaK y HUX IMOSBISAETCA
BO3MOKHOCTh CTPOUTB TPaUKH CIOKHBIX (DYHKIMH, ONpPEAEsITh UX HauOOJbIINE U HAaUMEHbIINE 3HAYCHHUS,
BBIUUCIIATh IUIOIAA GUryp U OOBEMBI TeJ, HAaXOAUTh CKOPOCTH W YCKOpEHHUs mpoueccoB. JlaHHas
coJiepKaTenbHas JMHUSA OTKPBIBAET HOBBIE BO3MOXKHOCTU HMOCTPOCHUS MATEMaTHYECKUX MOJENEd peallbHbIX
CUTyallUd, NO3BOJISIET HAXOAUTh HAWIydllee pelleHue B MPHUKIAIHBIX, B TOM 4YHCJIE€ COLMAIBHO-
HSKOHOMHYECKHUX, 33JayaxX. 3HAKOMCTBO C OCHOBAaMM MaT€MaTHYECKOIO aHaJlM3a CIOCOOCTBYET pa3BUTHUIO
a0CTpakTHOro, (OPMAIBHO-JIOTHYECKOTO U KPEAaTUBHOI'O MBIIUICHUS, (POPMUPOBAHUIO YMEHHMH PaclO3HaBaTh
IIPOSIBJICHUS 3aKOHOB MaT€MaTHKH B HayKe, TEXHMKE W HMCKYCCTBE. Ydalluecs Y3HAIOT O BbIJAIOIUXCS
pe3yibTarax, MOJYyYeHHBIX B X0JI€ Pa3BUTUS MaTeMaTHKH KaK HayKH, 1 00 X aBTOpax.

CopnepxaTenpHO-MeTOAMYECKasE JTUHUSA «MHOXECTBAa M JIOTMKa» BKIIOYAET B CEO0Sl 2JIEMEHTbl TEOPUH
MHO’KECTB U MaTeMaTHYECKOU JOTMKH. TeopeTHKO-MHOKECTBEHHbIE IPECTABICHNUS IPOHU3BIBAIOT BECh KypC
IIKOJBHOM MaTeMaTUKU W IpeJylaraloT Haubosee YHMBEpPCAIbHBIA SI3bIK, OOBEIUHSIONIUI BCE pa3/esbl
MaTeMaTUKU U €€ NMPWIOKEHUH, OHU CBA3BIBAIOT pa3Hble MaTeMaTHUYECKUE JAUCLUIUIMHBI U UX MPUIOKEHUS B
enuHoe enoe. [JoaToMy BaXKHO JaTh BO3MOYKHOCTb IIKOJIBHUKY MOHMMAaTh TEOPETHKO-MHOKECTBEHHBIH SI3BIK
COBPEMEHHOM MaTeMaTHKH U UCIOJb30BATh €r0 Ul BBIPAKEHUSI CBOUX MBICIEH. J[pyrumM Ba)KHBIM MPU3HAKOM
MaTeMaTUKU KaK HayKl ClelyeT IpHU3HaTb CBOWCTBEHHYIO €M CTpPOrocTb OOOCHOBaHMH M ClleJOBaHUE
ONPEICIEHHBIM IIPaBUJIaM NTOCTPOEHMS JOKAa3aTENIbCTB. 3HAKOMCTBO C 2JEMEHTAMHM MAaTeMaTH4ECKON JIOTUKH
CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHHS YYalUXCsl, TO3BOJSIET UM CTPOUTHh CBOU PACCYKICHHUS Ha
OCHOBE JIOTMYECKHX MpaBmJl, (GOPMHUPYET HABBIKU KPUTUUECKOTO MBIIIJICHHUS.

B kypce «Anrebpa M Hayajga MaTeMaTHYECKOTO aHaIM3a» MPHUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO
MOJICIUPOBAaHUS, KOTOpPblE INPU3BaHBl CIIOCOOCTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOEHUS Mojiesei
peanbHBIX CHUTYallMid, HCCIEAOBaHMs 3TUX MOJeJed C MOMOIIbI0 ammapaTta aareOpbl ¥ MaTeMaTHYecKOTro
aHaJIM3a, WHTEPIPETAlMM IOJIyYEHHBIX pe3ynbTaroB. Takue 3aaHMs BIUIETEHBI B KaXAbIM W3 pa3leiioB
IIporpaMmsl, MOCKOJIBKY BECh MaTepuai Kypca IIMPOKO MCIOJIb3YETCs JUIsl pelIeHNs NpUKIagHbIX 3a1ad. [1pu
pelIEHNH pEeATbHBIX NPAKTUYECKUX 337ad ydallluecss pPa3BUBAIOT HAOIIOJATEIbHOCTh, YMEHHME HAaXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThbcs, HMCIOJIb30BaTh AHAIOTHIO, 0000IIaTh M KOHKPETH3MPOBATH MPOOIEeMYy.
JleaTenbHOCTh 0 (GOPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAJHBIX 33]a4 OPraHU3yeTcsl B MPOIecce U3yUeHUs
BCEX TeM Kypca «Anrebpa 1 Hayalla MaTeMaTHUECKOTO aHAIIN3a.



MECTO YYEBHOTI'O KYPCA B YYHEGHOM IIVIAHE

Cornacuo yweOHomMy miany B 10 —11 kiaccax wu3ydaercs y4eOHBIH Kypc «AunreOpa u Haudana
MaTeMaTHYEeCKOTO aHaJIM3a», KOTOPBIA BKIIOYAET B ce0s CIeIyIolie OCHOBHBIE pa3zeibl cojepxanus: «Hucna
U BBIYHCIICHUS», «YpaBHEHHS U HepaBeHCTBa», «DyHKmU U rpadukny, «Havama MaTeMaTndeckoro aHainu3ay,
«MHOKeCTBA U JIOTUKAY.

B Yuebnom miaHe Ha u3ydeHHe YriayOIEHHOTO Kypca anreOpbl M Hadal MaTeMaTHYeCKOTO aHalM3a B
10—11 kmaccax oTBOAUTCS HE MeHee 4 yueOHbIX 4YacOB B HEJIENIO B TEUEHUE KAXKJI0TO ToJa 00y4eHHUs, BCETO 3a
nBa roja ooyueHust — He MeHee 280 y4eOHBIX 4acoB.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA VYYEBHOI'O IIPEIMETA «AJITEBPA H
HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

OcBoenune yueOHOTO mpeamera «Anredpa U Havajga MaTEMaTUYECKOrO aHallM3a» JOJDKHO 00ecreynuBaTh
JOCTHKEHHE Ha YPOBHE CpelHEero ooOmero oOpa3oBaHUs CJEAYIOMIMX JIMYHOCTHBIX, METAlPEIMETHBIX M
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBI yueOHOTO mpeameTa «MaTeMaTHKay XapaKTepU3YIOTCS:

I'pax1aHCKO€ BOCIIMTAHHUE:

C(OPMHUPOBAHHOCTHIO TPAKIAAHCKON MO3UINK 00yYarOmerocss Kak akTUBHOTO M OTBETCTBEHHOTO UJICHA
POCCHICKOTO OOIIecTBa, MPEACTABICHHEM O MaTeMAaTHYECKHX OCHOBaX (YHKIMOHHPOBAHUS Pa3THIHBIX
CTPYKTYp, SBJIEHUH, TMpoLEnyp TpaxIaHCKoro ooOmiecTBa (BbIOOPHI, OMNpPOCHl M Tp.), YMEHHUEM
B3aMMO/ICHCTBOBATH C COIIMATBHBIMA HHCTUTYTAMH B COOTBETCTBHU C UX ()YHKIUSMHU ¥ Ha3HAYCHUEM.

[laTpuoTnyeckoe BOCOUTAHUE:

c(OpPMHUPOBAHHOCTHIO POCCUNUCKON IPa’KJAHCKOW MIEHTUYHOCTH, YBAKEHUS K MPOLIJIOMY M HACTOSIIEMY
pOCCHIICKOM MaTeMaTUKH, I[IEHHOCTHBIM OTHOLIEHHWEM K JOCTH)KCHHUSM POCCHUHCKUX MaTeMaTHKOB U
POCCHICKOM MaTEMAaTHYE€CKOM IIKOJIbI, K MCIOJIb30BAaHUIO ATUX JOCTHKEHUM B JPYrUX HayKax, TEXHOJOTHIX,
chepax SIKOHOMHKH.

JIlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

OCO3HAHHMEM JyXOBHBIX IIEHHOCTEM pOCCHICKOrOo Hapona; CHOPMHUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHMS, STUYECKOrO IMOBEACHMS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHHEM JOCTKEHHH HayKu H
JeSITeNIbHOCTBIO YUYEHOT0; OCO3HAHUEM JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMUHUBOIO OyIyIIEro.

DCTEeTU4eCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MUPY, BKJIIOYasl ICTETUKY MaTeMaTHUECKUX 3aKOHOMEPHOCTEH, 00BHEKTOB,
3a/la4, pEHICHHH, pacCyXJIEeHUH; BOCIPUUMYMBOCTHIO K MAaTEeMAaTUYECKUM acCleKTaM pa3jMYHbIX BHJIOB
HCKYCCTBa.

duznyeckoe BOCOUTAHUE:

cOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTHYeCKHE 3HAaHHWA B HHTEpecax 3JI0pPOBOTO U
6e3omacHoro oOpa3a KH3HH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3I0pPOBBIO (30pOBOE MHUTAHHE,
cOamaHCHUpPOBAHHBIM PpPEXUM 3aHATUH U OTIbIXa, peryinspHas (Qusnueckas axkTHUBHOCTbB); (PU3MUecKoro
COBEPIICHCTBOBAHUS MPU 3aHATUSX CIIOPTUBHO-03/I0POBUTEIBHOMN AESITEILHOCTHIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYHdy, OCO3HAHHMEM LIEHHOCTH TPYJIOJIO0Ms; HHTEPECOM K pa3In4HbIM chepam
npodeccuoHaNbHOM eATEeNbHOCTH, CBS3aHHBIM C MATEMAaTUKOW W €€ MPUJIOKEHUSMHU, YMEHHUEM COBEPIIAThH
0CO3HaHHBII BBIOOpP Oyymiel npodeccuu U peann30BbIBaTh COOCTBEHHbIE JKU3HEHHBIE TIaHbl; TOTOBHOCTBIO U
CMOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHMI0O M CcaMOOOpa30BaHUIO Ha MPOTSHKEHWH BCEH IKU3HM,
TOTOBHOCTHIO K AKTHBHOMY YYaCTHIO B PEIICHUN MPAKTHUECKUX 3a/1a4 MAaTEeMaTUYECKOI HAMPaBICHHOCTH.

DKOJIOTUYECKOE BOCOUTAHUE:

c(OPMUPOBAHHOCTHIO HIKOJIOTUYECKOW KYIbTYPhI, TMOHUMAHUEM BIHSHHS COIHMATIBHO-YKOHOMHYECKUX
MPOIIECCOB Ha COCTOSHUE NPUPOJHONM U COLMAIbHOM Cpeibl, OCO3HAaHMEM TIJ00aJBHOTO XapakTepa
OKOJIOTHYECKUX TPOOJIeM; OpHUEHTAlMell Ha MPUMEHEHHE MaTeMaTWYeCKUX 3HAHWM IS pelieHus 3a7ad B
o0nacTu OKpyKarouleil cpeapl, MIAaHUPOBAaHUS IMOCTYIKOB M OIEHKA HMX BO3MOXKHBIX MOCIEICTBUN Ui
OKPYKaIOILLEH CPEeJIbl.

LIeHHOCTH HAYYHOTO MO3HAHUS:

Cc(OPMHUPOBAHHOCTHI0O MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U




OOIIECTBEHHON MPAKTUKH, TIOHUMaHWEM MaTeMaTHYeCKOW HayKd Kak cdepbl YeIOBEYECKOW esTeIbHOCTH,
3TamoB €€ pPa3BUTHUS W 3HAYUMOCTU IS PA3BUTHUS [UBUIM3AIMU; OBJIAJICHUEM S3BIKOM MATEMaTHKH H
MaTeMaTHYeCKOW KYJIBTYpOH KakK CPEICTBOM TO3HAHHS MHUPA; TOTOBHOCTHIO OCYIIECTBISITH IMPOSKTHYIO M
HCCIIEIOBATENIbCKYIO JACSITEIbHOCTh HHINBHUIyaTbHO U B TPYIIIIC.

METAINPEAMETHBIE PE3YJIbTATbHI

MertanpeaMeTHbIe  pe3yabTaThl  OCBOSHHUS  NpOrpaMMbI  y4eOHOTO  mpeamera  «MareMaTukay
XapaKTePU3YIOTCS  OBIIAQJCHUEM VHUBEPCAbHbIMU — HO3ZHABAMETbHBIMU  OCliCMBUSMY,  VHUBEPCAIbHbIMU
KOMMYHUKAMUGHBIMU OeUCMBUAMU, YHUBEPCANbHLIMU PE2YSIAMUGHBIMU OCliCMBUSIMU.

1) Vhusepcanvhvle noznasamenvhvle oeticmeus, obecneuusaiom Qopmuposanue 6A308blX KOSHUMUBHBIX
npoyeccog obdyuaiouuxcsi (ocsoenue Memooo8 NOZHAHUSL OKPYICAIOWe20 Mupa;, HpUMeHeHUe J02U4eCcKuXx,
Ucce008amenbeKux onepayull, YMeHul pabomams ¢ uHpopmayueti).

ba3zoBrie Jorudeckue AeUCTBUS:

® BEISBIISITh W XapaKTEPU30BaTh CYIICCTBCHHBIE IPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB, TOHSATHH,
OTHOIICHUA MEXIY TOHATUAMU; (HOPMYIUPOBATH ONPEICIICHUS TOHSITHIA, YCTaHABIMBATH CYIMICCTBECHHBIN
MPU3HAK KJIACCH(PUKAIIUN, OCHOBAHHUS 11 OOOOIICHNS ¥ CPABHEHHUS, KPUTEPHH ITPOBOAMMOTO aHAIH3a,

® BOCIPUHHUMATh, (JOPMYIUPOBATH U MPEOOPA30BHIBATh CYXKICHUS: YTBEPIUTCIBHBIC U OTPHUIATEILHBIC,
¢IMHUYHBIC, YACTHBIE M OOIIHE; YCIOBHBIC,

® BEHIABIIATH MaTeMaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U W TMPOTHBOpeurs B (hakTax, JaHHBIX,
HaAOJTIOJICHUSX U YTBEPKICHUSX; PEJIaraTh KPUTSPUHN JUTS BBISBICHHS 3aKOHOMEPHOCTEH M TPOTUBOPEUHIA,

e JIeNIaTh BBIBOJIBI C MCIIOJIh30BAaHUEM 3aKOHOB JIOTHKH, JICAYKTUBHBIX H HHIYKTHBHBIX YMO3aKIIIOUCHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTHH;

® TPOBOJWTH CAMOCTOSATEIBHO JOKAa3aTeIbCTBA MAaTEMAaTHYCCKHX yTBEPKJICHUH (TpsMble W OT
MPOTUBHOTO), BBICTPAWBATh AapPTyMEHTAIIMIO, IPHBOJUTH TPUMEPhl W KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CY)KJICHUSI ¥ BBIBOJIBI;

e BBIOMpaTh CIIOCOO pernieHrs y4eOHOM 3a1aun (CpaBHUBATh HECKOJIHPKO BAPUAHTOB PEIICHUS, BHIOMPATH
HanOoJIee MOIXOAIIUHN C YIETOM CaMOCTOSATEILHO BBIJICICHHBIX KPUTEPHEB).

ba3zoBrIe HccaeIOBaTEILCKUE ICHCTBHS:

® HCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATEILCKHN MHCTPYMEHT IMO3HAHUS; (HOPMYIUPOBATH BOMPOCHI,
(buKcUpyromue MPOTUBOPEYHE, MPOoOIeMy, YCTaHaBIMBaTh HMCKOMOE W JaHHOE, (OPMHpPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3UIINIO, MHEHUE;

® [IPOBOJIUTh CAMOCTOSATEILHO CIUIAHUPOBAHHBIA OKCIIEPUMEHT, HCCICIOBAHUE II0 YCTAHOBIICHUIO
0COOEHHOCTEH MaTeMaTH4eCKOro 00beKTa, IBJICHHUS, MPOIIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIy 0OBEKTaMH,
SIBJICHUSIMH, TTPOLIECCAMM;

® CaMOCTOSTEIHLHO (OPMYIUPOBATH 00OOIIEHUS W BBIBOJIBI TIO pe3yiIbTaTaM MPOBEACHHOTO HAOJIOICHMUS,
HCCIe0BaHus, OIICHUBAThH JOCTOBEPHOCTH MOJYUYESHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUI;

® [IPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH MPEIIOI0KEHUS O €r0 Pa3BUTHH
B HOBBIX yCJIOBUSIX.

PaboTta ¢ nadopMaImeii:

® BBISBJIATH JeUIMTHI MHPOPMAIIUH, JAHHBIX, HEOOXOAMMBIX JUIsl OTBETa HA BOIMPOC W JUISl PEIICHUS
3a7a4u;

e BrIOMpaTh MH(MOPMAIMIO U3 UCTOYHHKOB PA3IUYHBIX THIIOB, aHAJIM3WPOBATh, CHCTEMAaTH3UPOBATh U
HMHTEPIPETUPOBATH HHPOPMAITUIO PA3TMYHBIX BUAOB U (GOPM MPEICTABICHUS;

® CTPYKTypUpOBaTh WH(MOPMALIMIO, TPEACTaBIATh €€ B pPa3IMUHBIX QopMax, HIIIIOCTPUPOBATH
rpaduyuecKy;

® OIICHMBAThH HAAEKHOCTH MH(GOPMAIIUHU TI0 CAMOCTOSTENEHO CPOPMYITHMPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvuvie KOMMyHUKamueHwle oelicmaus, odecneuusarom cqhopmuposanHocmy COYUATbHbIX
HABbIKOG 0OYUAIOWUXCSL.

OOrenue:

® BOCIIPHUHHUMATh U (POPMYJIHPOBATH CY)KJCHHS B COOTBETCTBHUHU C YCIOBHUSIMH M IICJIIMU OOIICHUS; SICHO,
TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX, TaBaTh MOSICHEHUS MO X0y
peleHus 3a/1a4i, KOMMEHTHPOBATh TIOJYUYCHHBIN Pe3yJIbTarT;,

e B X0Jic OOCYXJEHHS 3aaaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOW TEMbI, MPOOJIEMBI, pelraeMoi
3aJda4u, BBICKA3bIBATh UJCH, HALICJICHHBIC HAa IIOHUCK peL[ICHHH; COITIOCTAaBJISITH CBOH Cy)KI[eHI/I}I C Cy)KIICHI/ISIMI/I



JPYruX yYaCTHUKOB JHAJora, 0OHapyXHBaTh pa3jiMyle U CXOJCTBO MO3UIIHIA; B KOPPEKTHOH Gopme
(dbopMynHUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,

® TIPEACTaBIIATh PE3YNIbTAThl PELUICHUS 33aJauH, SKCIIEPUMEHTA, NCCIICAOBAHMS, TPOEKTA; CAMOCTOATEIBHO
BbIOMpPATh (hopMaT BHICTYIUICHHUS C YIETOM 33/1a4 MPE3CHTALUN 1 0COOEHHOCTEH ayuTOpUH.

CoTpyIHUYECTBO:

® NIOHMMATh W WCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIyaTbHOW PabOTHI MPH PEIICHUU
y4eOHBIX 3aJad; MPUHAMATh IIeJTb COBMECTHOH NEeSATENbHOCTH, IUIAHHPOBATH OPIraHU3AIMI0 COBMECTHOM
paboThI, pacrpenensTh BUABI PadOT, JOrOBapUBATHC, OOCYKIATh MPOIECC M Pe3yiabTaT paboThl; 0000IIaTh
MHEHHS HECKOJIBKUX JIFOJ/ICH;

® y4aCTBOBAaTh B IPYMIOBBIX (popmax paboThl (0OCYKICHHS, 0OMEH MHEHHUSIMH, «MO3TOBBIC IITYPMbI» U
T.I1.); BBITIOJHATH CBOIO YacTh PabOTBI M KOOPAMHHPOBATH CBOM JICHCTBHS C JPYTMMH YWICHAMU KOMAH/IBI,
OIICHMBATh KAa4eCTBO CBOETO BKJAJa B OOMIMIA MPOJYKT TO KPHUTEPHUSIM, CPOPMYITHPOBAHHBIM YIaCTHUKAMH
B3aUMO/ICHCTBHSI.

3) Vuusepcanvuvie pecyramuensle oeticmsus, obecneyusarom Qopmuposanue CMoulCl08blX YCMAHOBOK

U HCUBHEHHDBIX HABLIKOB TUYHOCHIU.

CaMoopraau3anus:

® COCTaBIIATH IUIAH, AJITOPUTM PEIICHUS 3aJa4H, BBHIOWpATh CIIOCOO PEIICHHS C YYETOM HMECHOIIHXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUN ¢ YIETOM
HOBOM HH(pOpMaIUH.

CaMOKOHTPOIIb:

® BJIQJICTh HAaBBIKAMHU II03HABATEIBHOW peQIIeKCHH KaK OCO3HAHHS COBEpPIIACMBIX JCHCTBUH W
MBICITUTENBHBIX TPOIIECCOB, UX PE3yIbTATOB; BJIAJETh CIIOCOOAMH CaMOMPOBEPKU, CAMOKOHTPOJIS Tporiecca 1
pe3ynbTaTa peleHrus MaTeMaTHISCKOM 3a1a4u;

® MPEABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTHh NMPU PEIICHHH 33J1a4d, BHOCHTH KOPPEKTHUBHI B
NESTETFHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HAMJICHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE pE3yJbTaTa 1T W YCIOBHSIM, OOBSCHATh NPHUYUHBI JOCTHKCHUS WU
HEJOCTHKEHHS PE3yIbTAaTOB JIEATEILHOCTH, HAXOAUTh OITMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATbBI

10 kiaace
Yucia 1 BLIYUCICHUS

e (CB00OAHO OMEpUPOBATH MOHATHSAMU: pPALMOHAIBHOE 4YHCIIO, OECKOHEYHas IepHoauvecKas ApoOb,
MIPOLIEHTHI; UPPALUOHAIBHOE YMCIJIO; MHOXECTBA PALMOHAJIBHBIX M JEHCTBUTENBHBIX YHCEI; MOJYJIb
JNEHUCTBUTEIBHOTO YUCIIA.

e [IpumensaTs qpodu U MPOLEHTHI AJS PEIICHUs MPUKIIATHBIX 3a7ad U3 PA3IMYHBIX OTpaciield 3HaAHUU U
pEATBHOM KU3HMU.

o [Ipumensate npuOIMKEHHBIE BBIYMCICHUS, MpaBWIa OKPYIJICHHS, MPUKUAKY M OIEHKY pe3yiabTara
BBIYMCIICHUH.

e (CB00OAHO oOmEpHpPOBaTh IMOHSATHEM: CTENEHb C MENbIM IMOKa3aTeleM; HCIOJIb30BaTh IMOIXOAAIIYIO

(dbopMy 3anucu JeHCTBUTENBHBIX YMCEN [Tl PEIICHUS TPAKTHUECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX.

CB00OTHO OTIEpUPOBATH OHATHEM: apU(PMETUYECKUI KOPEHb HATYPaIbHOM CTENEHH.

CB00OTHO OTIEpPUPOBATH IOHITHEM: CTETICHb C PAllMOHALHBIM [TOKa3aTeIeM.

CB00OTHO OTIEpHUPOBATH MOHITUSAMH: JOTapu(M YKCIa; IeCATUUHBIE U HATypalbHbIE JOrapu(MsbI.

CB00OTHO OTIEpUPOBATH MOHATUSMHU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC YHCIOBOTO apTyMEHTA.

OnepupoBaTh NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YMCIOBOTO ApryMEHTa.

YpaBHeHHUS U HEPABEHCTBA
e (CB00OAHO ONEPUPOBATH MOHATUSMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIC YPABHEHUS
U YPaBHEHUS-CICACTBUS; PABHOCUIIbHBIC HEPABEHCTBA.
e [IpuMeHATH pa3nUyHbIE METOIbI PEIICHUS PAllMOHAJIBHBIX M JAPOOHO-pallMOHATIBHBIX YpaBHEHUI;
MNPUMCHATH MCTOA MHTCPBAJIOB Ui PCIICHUA HCPABCHCTB.



CB00OHO OIEpUPOBATh MOHATHSAMM: MHOTOWIEH OT OJHOW IEepPEeMEHHOW; MHOTOWIEH C IIeJBIMU
KO3 puIIMeHTaMH, KOPHA MHOTOUWICHA; TPUMEHSTH JIeJICHHE MHOTOWIEHA HA MHOTOWIEH C OCTaTKOM,
TeopeMy be3y u teopemy Buera i peuienus 3aaad.

CB00OHO OIEpHpPOBATh MOHATUSMHU: CHUCTEMa JIMHEWHBIX YpPaBHEHUH, MaTpuIla, OIPEACIUTEINb
MaTpullbl 2 X 2 U €ro reoMEeTPUYECKUI CMBICI; MCIIOJIb30BaTh CBOICTBA ompeaenuTens 2 X 2 s
BBIYMCIICHUS] €r0 3HAYECHUSI, IPUMEHSTh ONPEICIUTENN JUIsl PELICHUsS] CUCTEMBI JIMHEHHBIX YpaBHEHU;
MOJIEJIUPOBATh pEallbHbIE€ CUTyalldd C IIOMOIIbIO CHCTEMBI JIMHEHHBIX YpaBHEHWM, HCCIEA0BaTh
IIOCTPOCHHbIE MOJENIM C IOMOIIBI0O MAaTPULl U OIpPENENUTENCH, HWHTEPNPEeTUPOBATh IOIYYEHHBIN
pe3yibTar.

Hcnonb3oBath cBOMCTBA JEMCTBUI ¢ KOPHAMHU JJ1s IpeoOpa30BaHUs BbIpaKEHUH.

BeimonHATe 1peoOpa3oBaHUs YHCIOBBIX BBIPOKEHHH, COJACPKAIIUX CTETMEHH C PalHOHAIBHBIM
MIOKa3aTeIIeM.

Hcnonb3oBathk cBoiicTBa orapuMoB AJis MpeoOpa3oBaHUsl JOTapUPMUUECKUX BHIPAKEHUH.

CBoOOJIHO omepupoBaTh MOHATUSIMM: HpPpalMOHAJIbHBIE, TOKa3aTelbHbIE M Jorapudmuyeckue
YpaBHEHHUS; HAXOUTh UX PELIEHUS C TTOMOIIbIO PABHOCUIIBHBIX MEPEX0JI0B WM OCYILECTBIISAS IPOBEPKY
KOpHEH.

[IpuMeHsTh OCHOBHBIE TpPUTOHOMETpUUYECKHE (OPMYIbI s IPeoOpa3oBaHUs TPUTOHOMETPUUECKUX
BBIPAKEHUI.

CBOOOJIHO omepupoBaTh IMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE; MPUMEHSATh HE0O0XOAUMBbIE
(bopMyIIbl ISl PEeLIEHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH.

MonenpoBaTh peajbHble CUTYallMd Ha s3bIKe anreOpbl, COCTaBIATh BBIPAKEHUS, YpPaBHEHUS,
HEpaBEHCTBA 0 YCJIOBHIO 3aJjaud, UCCIIEOBaTh MOCTPOCHHBIE MOJIENN C MCIOJb30BAaHUEM amrmapara
anreopsl.

DYyHKUUM U TPapuKu

CBoOoaHO oOmepupoBaTh MOHATHUSAMHU: (PYHKIUS, CIOCOOBI 3amaHusi (YHKIMW; B3aUMHO OOpaTHbBIC
GbyHKIMHA, KOMIO3WULMA (QYyHKOHH; Tpaduk (YHKIWH; BBITOJHITH 3JIEMEHTApHBIC MPEoOpa3oBaHUs
rpaduKoB PYHKIIHIA.

CB00OOHO OTEPHPOBATH MOHATUSAMH: O00JACTH ONpPECIICHUS] U MHOXKECTBO 3HAYCHUU (DYHKIHMHU, HYITU
(GYHKIUHU, TIPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

CB00OOJHO OMEpHpPOBATh TOHATHSIMHU: YETHBICE W HEYETHBIC (QYHKIUHM, NEPUOAUYECKUE (QYHKITUH,
MPOMEXYTKA MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl ¥ MHHHMYMbI (YHKIWH, HauOoOJbIee |
HaMMCHBIIee 3HAYCHUE (QYHKIIMH Ha IPOMEKYTKE.

CB00OIHO OTIEpUPOBATh TOHSATHUSMH: CTEIEeHHas (DYHKIMS C HATypaJlbHBIM W IEJIBIM IOKa3aTeleM,
rpadMK CTENICHHOM (YHKIIUHM C HATYPAIBHBIM U IEIBIM TOKa3aTesieM; rpaduK KOPHsI 1n-Of CTEIEHU Kak
(byHKIIMU 00paTHOM CTETICHU C HATYPaIbHBIM ITOKa3aTeJIeM.

OnepupoBaTh MOHATUSAMU: JMHEWHAas, KBaJpaTWUyHas U JAPOOHO-TUHEHHAs (QYHKUIWU; BBIIOJIHATH
AIIEMEHTAPHOE UCCIICIOBAHUE U TIOCTPOCHUE UX I'PaUKOB.

CB00OIHO OmEpUpOBaTh MOHSATHSIMHU: TMOKa3aTeidbHAs W Jorapudmuyeckas (QyHKIMH, UX CBOWCTBA U
rpadyKu; UCIIOJIb30BaTh UX IPadUKH ISl PEIICHUS YPaBHCHUIA.

CB0OOOJHO  ONEpUPOBATh  TOHATHUSAMH:  TPUTOHOMETPUYECKAs  OKPY)KHOCTb,  OIpEICICHHE
TPUTOHOMETPHUYECKUX (PYHKIIUH YHCIOBOTO apryMEHTA.

Hcnonb3oBath rpaduku GyHKIUNA A UCCIEAOBaHUS MPOIIECCOB M 3aBUCUMOCTEH MPH pelleHUH 3a1a4
U3 JIpYTUX Y4eOHBIX NMPEAMETOB M PEallbHOM JKW3HH; BBIpAKATh (POpPMYIaMU 3aBUCUMOCTH MEXKIY
BETTUYMHAMHU.

Hagaja MmaTeMaTHYeCKOI0 aHAJIN3A

CB000HO ONEpUPOBATH MOHATUAMU: apudMeTHyeckas M IeoMeTpHuYecKas Mporpeccus, OECKOHEYHO
yOBbIBarolIasi reoMeTpudecKas Mporpeccusi; TMHEHHBINH U 3KCIIOHEHIIMAIBHBIA pOCT, (hopMysa CIIOKHBIX
MPOIIEHTOB; UMETh NPECTABIICHUE O KOHCTAHTE e.

Vcnonp30BaTh MPOrpeccHt ISl pelIeHus pealbHbIX 33/1a4 MPUKIAIHOTO XapaKkTepa.

CB000HO OMEPUPOBATH MOHATUAMU: MOCIEAOBATEIBLHOCTh, CIIOCOOBI 33JaHUs MOCIEI0BATEILHOCTEH,
MOHOTOHHBIE M  OTPaHMYCHHbIE  MOCIENOBATEIbHOCTH; IOHMMAThb  OCHOBBI  3apOXKIAECHUS
MaTeMaTHYeCKOTO aHaIM3a KaK aHaIn3a OECKOHEUYHO MaJlbIX.

CB000OIHO omepupoBaTh MOHATHUAMHU: HENpepbIBHbIE (DYHKIMM; TOYKHM pa3pbiBa rpaduka (yHKIUU;
aCUMIITOTHI rpaduka QyHKIUH.



CB00601HO OnIEpUPOBATH MOHATHEM: (DYHKIUS, HETIPEPHIBHAS HAa OTPE3KE; IPUMEHSITh CBOMCTBA
HENPEePbIBHBIX (YHKIMNA I PELICHHS 3a1a4.

CB000IHO OIIEpUPOBATh MOHATUSAMHU: IIEPBast U BTOPasi MPOU3BOAHBIE (DYHKIMH, KacaTelbHas K rpaduky
byHKIMH.

Bbraucnare npou3BOIHBIE CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMITO3UIMH JIBYX (DYHKIIUIi; 3HATDH
MIPOU3BO/IHBIC DIIEMEHTAPHBIX (PYHKITHH.

Hcnonp30BaTh reOMEeTpUYECKUN U (PU3HUECKUI CMBICI TPOU3BOTHON ISl pEIICHHS 3a/1a4.

MHo:xecTBa M JIOTHKA

CB00601HO OTIEPUPOBATH TOHATHSIMH: MHOXKECTBO, OTIEPAIIMU HaJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar AJis ONMCaHMs PEajbHBIX MPOLECCOB U SBICHUM,
IIpU pEeIIeHUH 33]a4 U3 IPYruX yu4eOHBIX MIPEIMETOB.

CBOOOJIHO omepupoBaTh MOHATHUSIMU: OINpEIENIEeHuEe, TEOopeMa, YpaBHEHHE-CIEJICTBUE, CBOWCTBO
MaTeMaTH4eCKOro 00beKTa, J0Ka3aTeabCTBO, PABHOCUIIbHBIE YPABHEHHS M HEPABEHCTBA.

11 kiaace
I’II/IC.J'Iil MU BBIYUCJICHUA

CB00OOHO OTIEpUPOBATH MOHATHUSAMU: HATYpAIHbHOE U I€JI0€ YUCII0, MHOXKECTBA HATYPAJIbHBIX U TEIBIX
YHUCell; UCIOJb30BaTh NMpuU3Haku Aenumocty uensix yucen, HOJ m HOK HarypanbHBIX uncen mms
pelIeHus 3aaa4, NpUMEHATh anroput™ EBkina.

CB0060HO OTIEpUPOBATH TOHITHEM OCTAaTKa MO MOYJII0; 3alMUChIBATh HATYPAJIbHBIC YHCIIA B PA3TUIHBIX
MO3UITHOHHBIX CUCTEMAX CUMCIICHUS.

CB00OOHO oOmEepUpOBaTh TMOHATUSIMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMIIJIEKCHBIX YHCEI;
MPEACTABIATh KOMILJIEKCHBIE YHCIIa B alreOpandecko W TPUTOHOMETPHYECKOW (opMe, BBITIOIHSTH
aprupMETHUYECKUE OTepaIlii ¢ HUMHU U N300pakaTh Ha KOOPAWUHATHOMN TIIIOCKOCTH.

YpaBHeHNs] U HEPABEHCTBA

CBoOOIHO omepupoBaTh TMOHATHUSAMHU: UpPpPALUOHATbHBIE, IOKa3aTelbHbIE U JIoTapupMHUUECKHe
HEPaBEHCTBA; HAXOUTh UX PELIECHUS C IOMOIIBIO PABHOCHIIBHBIX MTEPEXO0JI0B.

Ocy1iecTBiATh 0TOOP KOPHEW MPU PELLIEHUU TPUTOHOMETPHUUECKOTO ypaBHEHUSI.

CB0oOOIHO omepupoBaTh IMOHSATHEM TPUTOHOMETPHUUECKOE HEPAaBEHCTBO; MPHUMEHATh HEO0OXOIUMbIe
(bopMyIbl 7Sl pEeLIeHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKIX HEPABEHCTB.

CBoOOIHO omepupoBaTh MOHATHSMHU: CHCTEMa M COBOKYIIHOCTh YPaBHEHHH U HEPaBEHCTB;
PaBHOCHJIbHBIE CHCTEMbl U CHUCTEMbI-CIEJCTBUS; HAXOIUTh PELICHUS CHUCTEMBbl M COBOKYITHOCTEH
paloHaIbHBIX, UPPALMOHAIIBHBIX, TOKA3aTEIbHBIX U IOTapU(PMUUECKUX YPaBHEHUI 1 HEPABEHCTB.
Pematp panmonanbHble, HppallMOHATILHBIE, TOKA3aTENbHbIE, JIOTAPU(PMUUECKHE U TPUTOHOMETPHUECKUE
YpaBHEHHUS U HEPABEHCTBA, COJIepKalllie MOYIH U ITapaMeTphI.

[IpumensaTs rpaduueckue METOABI A pEUICHHs YpaBHEHMM M HEpPaBEHCTB, a Takke 3agad C
rnapaMmeTpamu.

MopnenupoBaTh peajabHble CUTYalldd Ha S3bIKE anreOpbl, COCTaBIATh BBIPAKECHHS, YpPAaBHEHUS,
HEpPaBEHCTBA M UX CHCTEMbl [0 YCJIOBHIO 3aJaud, WCCIEA0BaTh IOCTPOCHHBIE MOAENU C
MCII0JIb30BaHMEM armmapara areOpbl, HHTEPIPETUPOBATD MOJTYUYEHHBIH pe3ylbTar.

DyHKIUH U TPapuKu

CtpouTth rpaguKi KOMIO3UIUN (PYHKIMHA C TIOMOIIBIO JIEMEHTAPHOTO MCCIIEOBAHUS U CBOMCTB
KOMIIO3ULIUH JIBYX (YHKLUH.

CtpouTth reomeTprueckue 0opasbl ypaBHEHUI 1 HEPAaBEHCTB HA KOOPUHATHON TJIOCKOCTH.
CB00601HO ONIEPHPOBATH MOHATHIMU: TPaQUKH TPUTOHOMETPUUYECKUX (DYHKITHHA.

[TpuMeHATh PYHKIMM U1 MOJICIMPOBAHMS U UCCIIEOBAHUS pEabHBIX IPOIIECCOB.

Hagana MmaTeMaTH4eCKOI0 aHAJIH3a

Vcnonb30BaTh MPOU3BOHYIO JUTS MCCIIEA0BAaHUS (DYHKIIMY HA MOHOTOHHOCTB M SKCTPEMYMBI.

HaxonuTh Hanbosblee 1 HAaMMEHbIlIee 3HAYCHUS (PYHKIIUN HEIIPEPHIBHOM Ha OTpE3Ke.

Hcnonp30BaTh MPOU3BOJHYIO Ul HAXOKJACHMS HAWIYUIIEro PElIeHHs B MPUKIAJHBIX, B TOM YHCIE
COLIMAIbHO-9KOHOMHUYECKHUX, 3ajayax, JJsl ONpeaesIeHUs] CKOPOCTH U YCKOPEHUs Mpoliecca, 3alaHHOTO
(bopmynoit wim rpaguKoM.



e (CBoOOAHO oOmEpUPOBATh TOHATHAMU: TIEpPBOOOpA3Has, ONPEACIEHHBIM HMHTErpal; HAXOIUTh
nepBooOpa3HbIE AIEMEHTAPHBIX (DYHKIUI U BEIYUCIIATH HHTErpall 1o ¢popmyne Herorona—Jleiibnuna.

e HaxoauTh miomaay miockux Guryp u 00bEMBI TEJI ¢ TOMOIIBIO HHTErpaja.

e lMerp mnpencTraBieHHE O ~ MareMaTHYECKOM  MOJCJIMPOBAHMM Ha  NPUMEpPE  COCTaBJICHUS
middepeHnnanbHbIX ypaBHEHUH.

e Pewmats npukiagHbie 3a7a4d, B TOM YHUCJIE COLUAIBHO-3KOHOMUYECKOTO U (PU3UYECKOTO XapakTepa,
CPEACTBAMHU MAaTEMATHYECKOTO aHAJIN3A.

COJEPKAHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHMUSA)

10 kaacce
Yucsia v BIYUCTEHUS

Panmonaneubie yncna. OOBIKHOBEHHBIE U JIECATUYHBIE TPOOHU, TPOIEHTHI, OECKOHEUHBIE TTEPUOIUUECKUE
npo6u. [Ipumenenue qpoOeit 1 MPOIEHTOB ISl PEIIeHUs MPUKIAIHBIX 3a/1a4 U3 Pa3IMUHbIX OTpaciiel 3HaHUH 1
peanbHOM KU3HU.

JleifictButenbHble uyncia. PalnvioHanbHble W WppaldOHAIbHBIE YHCIA. ApUPMETHYECKHUE OTEpalNH C
NENCTBUTENBLHBIMU uncIaMu. Moaysb TEHCTBUTEIBHOTO YUCHIAa U ero cBoMcTBa. [IpubmmkEHHbIe BEIYUCIICHNUS,
MpaBUJia OKPYTJICHUS, TIPUKUIKA U OT[EHKA Pe3yIbTaTa BEIYUCICHUH.

Crenenp ¢ menbiM mokazatenem. burHom Heroorona. Mcnomp3oBanwe mnoaxopsmie (opMmbl 3amucu
JEHUCTBUTEIBHBIX YUCEN IS PEIICHUS TPAKTUYECKUX 3a7a4 U MPECTABICHUS JaHHBIX.

Apudmernyeckuil KOpeHb HaTypaJIbHON CTETIEHU U €T0 CBOMCTBA.

CremneHpb ¢ pallMOHATIBHBIM TIOKA3aTeNieM U €€ CBOMCTBA; CTEINEHb C JICHCTBUTEIBHBIM MTOKa3aTEeIIeM.

Jlorapudwm uncna. CoiictBa norapudma. /lecaTuunbie 1 HATypalbHBIC JOTAPUDMBI.

CHHYC, KOCHHYC, TaHT€HC, KOTAaHI€HC YHUCJIOBOI'O ApryMeHTa. APKCHHYC, apKKOCHHYC W apKTaHI€HC
YUCJIOBOTO apryMeHTa.

YpaBHeHNs] U HEPABEHCTBA

ToxnecTBa W TOXAECTBEHHbIE NpeoOpazoBaHus. YpaBHEHHE, KOPEHb ypaBHeHHs. PaBHOCHIbHBIE
YpaBHEHUS U ypaBHEHUsA-caeACTBUA. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcHOBHBIE METOJIbI PEIICHHUs LENbIX U IPOOHO-pAlMOHAIBHBIX YPAaBHEHUN UM HEPAaBEHCTB. MHOTOUJICHBI
OT OJIHOM mepeMeHHOMW. JleneHue MHOroujieHa Ha MHOTOWIEH C ocTaTkoM. Teopema be3dy. MHorousneHsl ¢
uenbiMu ko3 dunrentamu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHHM, COIEPIKAIINX CTETIEHU U KOPHU.

Wppaumnonansusie ypaBHeHHs. OCHOBHBIE METO/Ibl PELICHUSI UPPALUOHAIBHBIX YPABHEHUN.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX YPABHEHUN.

[IpeoGpa3oBanHue BeIpaKEHHA, COAEPKAIIUX JIOTAPHUPMBI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METOIbI PELICHUS JTOrapu(PMUIECKUX YpaBHEHUH.

OcHoBHble TpuroHomerpudeckue Gopmynsl. I[IpeoOpa3oBaHHe TPUTOHOMETPUUYECKUX BBIPAKCHHIM.
Penrenne TpuroHOMETpUYECKUX YPABHEHUI.

Pemrenne cucteM NMHEWHBIX ypaBHEHMI. MaTpulia cucTeMbl JIMHEWHBIX ypaBHEeHMU. Omnpenenurens
MaTpulbl 2X2, €ro TreoOMETPUYECKUH CMBICI U CBOMCTBA; BBIUMCIEHUE €ro 3HAYEHMs, IPUMEHEHUE
ONpENeaUTENs JUIsl PEIICHUs] CUCTEMbl JIMHEHWHBIX YpaBHEHUU. PernieHue NpuUKIagHBIX 3a7ad C IMOMOILIBIO
CUCTEMBI JIMHEWHBIX ypaBHeHU. MccnenoBanue NoCcTpOEHHOW MOJIENH € TOMOILBbIO MATPULL U ONIpEAeIIUTENEH.

[TocTpoeHne MareMaTH4YECKUX MOJENEW pealbHOM CUTyallud C MOMOILIBI) YpaBHEHHUM M HEPABEHCTB.
[IpumeHeHne ypaBHEHUN M HEPaBEHCTB K PEIICHUIO MaTeMaTHYECKUX 3a7au U 3a7ad U3 Pa3IMyHBIX oOnacTeit
HayKU U peajbHOM KU3HU.

DyHKIUH U TPapuKu

@OyHKIMA, criocoObl 3a1aHus GyHKIMHU. B3anmuo oOpaTtHble QpyHkiuu. Komnosunus ¢ynkiuid. I'paduk
¢byHKIMU. DneMeHTapHble peoOpazoBaHust rpadUKOB (PyHKIIHA.

O6nacTe ompeneNneHus ¢ MHOXKECTBO 3HaueHWd QyHkuuu. Hymu ¢yakoum. [IpomexyTku
3HAKOMOCTOSTHCTBA. UETHBIE U Heu€THble QyHKuuU. [lepuonnyeckue yakuuu. [IpoMexyTku MOHOTOHHOCTH
¢byHkuu. MakcuMymMbl ¥ MHHUMYMbl ¢QyHKuuu. HaumOonblnee u HauMmeHbIee 3Ha4deHHWs (DyHKIUU Ha
MIPOMEXYTKE.

JluneiiHast, KBaApaTU4HAS U IPOOHO-TMHEHHAS QYHKIUU. DJIEMEHTApHOE HCCIEIOBAHUE U TIOCTPOSCHUE
UX Tpa(uKOB.



CrenenHas ¢GyHKIHS ¢ HATypaJIbHBIM U IEeNbIM Moka3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk
KOPHSA 1-0# CTEeTeH! KaK (YHKIIUN OOpaTHOM CTEIICHH C HATYpaJIbHBIM ITOKA3aTelIeM.

[TokazatenpHast u norapudmuyeckas (yHKIUH, UX CBOICTBa M rpaduku. Mcmonp3oBaHue rpagukoB
(GyHKUMH 1715 pelieHus: ypaBHEHUH.

Tpuronomerpuveckass OKpPYXKHOCTb, OIpEAeICHHE TPUTOHOMETPUYECKUX (YHKUUH  YHCIOBOTO
apryMeHTa.

OyHKIIMOHATBHBIE 3aBUCUMOCTH B PEATbHBIX MPOIIECCaX U ABICHUAX. | paduKi peabHBIX 3aBUCUMOCTEH.
Hayana maTeMaTH4ecKOro aHajm3a

[locnenoBarenbHOCTH, CHOCOOBI 3aJaHUs IOCIIEAOBAaTEIbHOCTEH. MeToJ MareMaTH4eCKOW HHAYKIUH.
MOHOTOHHBIE M OTpaHUYECHHBIEC IIOCIEN0BATEIBHOCTU. VCTOpHsA BO3HMKHOBEHMS MAaTEMaTUYECKOTO aHaIu3a
KaK aHaju3a OECKOHEUHO MaJlbIX.

Apudmernueckas u reomeTpuueckas mporpeccu. beckoHeyHO yObIBaromiasi TreomMeTpuyecKast
nporpeccusi. CymMma  OeCKOHEUHO  yOBIBAIOIIEW  TreoMeTpUYecKor  mporpeccud.  JIMHEWHBIH  ©
JKCIIOHEHIMAIBHBIA pocT. Ywucio e. dopmyna CIO0XKHBIX NpPOLEHTOB. lcnonp30BaHWE NPOTpeccHH UL
peuieHus pealbHbIX 3aa4 IPUKIIATHOTO XapaKkTepa.

HenpepriBHble ¢yHKIMM UM uX cBoWcTBa. Touku pa3pbiBa. AcuMnToThl TpadukoB (yHkiuil. CBoiicTBa
(GyHKIMI HEempepbIBHBIX Ha OTpe3Ke. MeTojJ MHTEpBAlOB JUIsl pelieHHs HepaBeHCTB. [IpuMmeHeHue cBOMCTB
HENpepbIBHBIX PYHKUMN JUTs perieHus 3aaay.

[lepBas m BTOpas mpousBoAHble GyHKUMU. OrmpeneneHre, reoMeTpuueckuit W (U3NYECKUH CMBICT
MIPOM3BOJIHON. YpaBHEHHE KacaTeIbHOU K rpa@uKy (yHKIIHH.

[IpousBoHbie 3eMeHTapHbIX QyHKIUN. [Ipon3BoIHAS CyMMBI, IPOU3BEACHUS, YACTHOTO U KOMIIO3UIIUU
(byHKIMH.

MHokecTBa M JIOTHKA

MHOK€eCcTBO, Oonepanyu HajJ, MHOKECTBAaMH M MX cBoMcTBa. Juarpammel Ditnepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOTO ammapara Jjisl ONMCAaHUs PealbHbIX IPOLECCOB U SIBJICHUN, IIPU PELICHUH 3a1a4
U3 JPYrux y4yeOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTeMaTHYeCKOro OOBEKTa, CIEJICTBHE, JI0KA3aTelbCTBO,
PaBHOCHJIBHBIE yPaBHEHHUS.

11 knace

Yuciia v BbIYMCICHUSA

Harypansubie u nenvie yucna. Ilpumenenue npuszHakoB aenumoct menbix yucen, HOJ u HOK,
OCTaTKOB 10 MOJYJIt0, airopuT™Ma EBKnMaa 1715 pelieHus 3a1ad B UebIX Yuciax.

KommnekcHeie yncna. AnreOpanueckas U TpUTOHOMETpUuYecKas (GOpPMbI 3aMUCH KOMILJIEKCHOTO YHCIIA.
Apudmernueckue omepanuud C KOMIUIEKCHBIMM uuciamu. WM300pakeHWe KOMIUIEKCHBIX YHCENT Ha
KoopauHaTHOUM miockocT. @opmyna Myaspa. KopHu n-oil creneHu M3 KOMIUIEKCHOTO yucia. [Ipumenenue
KOMILJIEKCHBIX YMCEI JUIsl pelIeHHs] PU3NUYECKUX U TeOMETPUUYECKUX 3a/au.

YpaBHeHNs 1 HEPABEHCTBA

Cucrema U COBOKYIHOCTh YPAaBHEHHMIl UM HEPABEHCTB. PAaBHOCUIIBHBIE CHUCTEMBl U CUCTEMBI-CIEICTBUA.
PaBHOCHIIbHBIE HEPABEHCTBA.

Ot60op KOpHEH TPUTOHOMETPUUYECKHX YPAaBHEHUH C MOMOIIbIO TPUTOHOMETPUYECKON OKPYNKHOCTH.
Pelnrenne TpuroHoMeTpUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHUS TOKA3aTENbHBIX U JTOTapU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIIEHHS CHUCTEM M COBOKYIHOCTEH palMOHAIbHBIX, HWPPALUOHAIBHBIX,
MOKa3aTeIbHBIX U JTOTapu(PMUUECKUX YpaBHEHHH.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IApaMeTpPaMHU.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKHX 3a/1a4y U 3a/1ay U3
pa3IMYHBIX 00JacTel HAYKHU U PeallbHOM JKU3HH, MHTEPIIPETAlUs TOTYyISHHBIX PE3YIbTaTOB.

DyYyHKUUH U TPaPuKU

I'paduk xommoszunuu Qynkiuit. ['eomeTpruyeckue oOpas3sl ypaBHEHUH W HEPABEHCTB Ha KOOPAWHATHOM
MJIOCKOCTH.

Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U TPAPUKH.

I'padmyeckne MeToAbl pelieHUs YpaBHEHHWNW M HEpaBEHCTB. | 'paduueckue MeTOIbl pelieHHs 3ajad C
rnapamMeTpamu.



Hcnonb3oBanue rpadgukoB GyHKIUI UTsI KCCIIEIOBAHUS MTPOIIECCOB M 3aBHCUMOCTEH, KOTOPHIE
BO3HUKAIOT MU PEIICHUH 33]a4 U3 APYTUX YUeOHBIX IPEIMETOB U pEalbHON JKU3HU.
Hayana maTeMaTH4ecKOro aHajm3a

[TpumeneHne TPOU3BOIHON K UCCIEAOBAHUIO (PYHKIMII HAa MOHOTOHHOCTH M 9KCTpeMyMbl. HaxoxxeHue
HanOOJIBIIETO U HAMMEHBILIETO 3HAaYeHUI HEeNpPephIBHON (DYHKIIMU Ha OTPE3Ke.

[IpuMeHeHne MPOU3BOIHOMN Ul HAXO0XKACHHS HAWIYYIIEro pelieHMs B MPUKIAIHBIX 3a1adax, sl
OTpE/IeNICHUsI CKOPOCTH U YCKOPEHUS IpoLecca, 3alaHHOT0 (GopMyJI0oi Uil rpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO mepBooOpaszHbIX. llepBooOpasHble 3yIeMEHTAPHBIX (DYHKIIHIA.
[IpaBuna HaXOXICHHUS IEPBOOOPA3HBIX.

Wurerpan. 'eoMeTpuyecKuii CMBICT MHTETpaia. BeIUuCIeHre OnpenenéHHOro MHTerpaia no Gopmyie
Herorona—IJleliOanma.

[IpumeneHne nHTerpana s HaxoKIeHUs IUIoIIaiel mIocKuX GUryp u 00bEMOB reOMETPUUECKUX TEII.

[Ipumeps! pemenuit quddepeHnnanbHbIX ypaBHEHUH. MaremMaTHueckoe MOAEIUPOBAaHNE pealIbHbIX
MPOIIECCOB C MOMOIIBIO AU HEepeHITUaTBHBIX YPAaBHEHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

(IO TOJAM OBYYEHMUAA)

10 xaacc (140 yacoB)

HasBanmue pasgena OcHoBHOE cofep;kaHMe pa3jiena OcHoBHBbIE BH/IbI AeATEJIbHOCTH
(KoJIM4YeCcTBO (Tembl) 00y4aromuxcs

4acoB)

MHOKecTBO MHo3kecTBO, orepanuu Hall | Mecnmob30BaTh TEOPETUKO-MHOKECTBEHHBIHN
JNENCTBUTEIBHBIX MHOXECTBAMM M HMX  CBOMCTBA. | anmmapar JUisi ONMMCAHUS XO4a pelIeHUs
Yyuced. JnarpaMmsl Oitnepa—BenHa. | MaTeMaTHYECKUX 3a/1a4, a TAKKE PEaJTbHbIX
MHoOro4neHsl. [Tpumenenne TEOPETUKO- | TTPOLIECCOB U SIBJICHU.

PaunonaneHbie MHOXECTBEHHOI0  ammapara il | OnepupoBaTh NOHATHAMM: PAllMOHAIBHOE
YpaBHEHUS U penieHus 3anay. 4HCIl0, 0ECKOHEUHAs MepHoIuIecKas 1poob,
HEpaBEHCTBA. PaunonaneHbie YyuCia. | IPOUEHTHI; UPPALMOHAIBHOE U

Cucremsl OOBIKHOBEHHBIE U IECATUYHBIC JPOOU, | AeUCTBUTEIHHOE YHCIIO; MOIYIIb

JIMHEWHBIX MIPOLICHTHI, OECKOHEYHbIE | IEMCTBUTENHLHOTO YKCiIa; MCMOJAb30BaTh 3TU
YpaBHEHUU nepuoguueckue Apodu. [IpumeHeHHe | MOHATHS NPU MPOBEACHUU PACCYKICHUH U
(28 ) npoOell W TPOIEHTOB [UIS PEIICHHS | I0KAa3aTeIbCTB, MPUMEHATH JIPOOH U

MPUKIIAHBIX 3a/a4.
JleiicTBUTEIbHBIC YHcna.
PaunonaneHble W MppalMOHAIbHBIE
yrcna. ApupMeTH4YecKre ONepaluu C
JNEUCTBUTENBbHBIMU yucaaMu. Moayib
JNEUCTBUTENIBHOIO  4UCIAa M €ro
CBOMCTBA. [TpubmmKkéHHbIC
BBIYMCIICHUS, IIpaBUja OKpPYIJICHHUS,
NpUKHIKA M OLEHKa pe3ynbTaTa
BBIYHCIICHUM.

OCHOBHBIE METO/IbI PEHICHUS LENbIX U
JIPOOHO-PAlIMOHANBHBIX YpaBHEHUN U
HEpaBeHCTB. MHOIrOUIeHbl OT OJHOU
rnepeMeHHou. Jlenenue MHOTOYsIeHa
Ha MHOTOWIEH C ocTaTkoM. Teopema
bezy. MHorowiensl ¢ LETBIMHU
koadppunmentamu. Teopema Buera.
Peienne cucrem JTMHEUHBIX
ypaBHeHUH. MaTpuiia CUCTEMBI
JUHENHBIX ypaBHeHU. Onpeaenurenb
MaTpHIbl 2X2, €r0 F€OMETPUUECKUIN

IIPOLIEHTHI Ul PEILICHUS IPUKIIAHBIX 3a1a4 U3
Pa3JIMYHBIX OTpaciieil 3HAaHUU U peabHOU
KU3HH.

Hcnoab3oBath npuOIMKEHHBIE BBIYUCICHUS,
IIpaBWIa OKPYIJICHMS, HPUKUAKY M OLCHKY
pe3yabpTaTa BBIYUCICHUN.

IIpuMeHATH pa3auyHbIE METOABl PELICHUS
pallMOHATIBHBIX M APOOHO-PALUOHAIBHBIX
YPaBHEHHUI; a TaKXe€ METOJ MHTEPBAJIOB JUISL
pEILIEHNs] HEPABEHCTB.

OnepupoBaTh NOHATHSIMHA: MHOTOYJIEH OT
OJIHOM NEpPEMEHHOM, €r0 KOPHU; NPUMEHATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOYJIEH C
OCTaTKoM, Teopemy besy u Teopemy Buera nns
pelieHns 3a1ad.

Onepuposarts NOHATHSIMU:
JIMHEHUHBIX YpaBHEHUH,
OTIPENEIINTEND MATPULIBI.
Hcnonb30BaTh CBONCTBA OINpenenuTeNns 2X2
JUI BBIYUCIIEHUS €r0 3HAa4YeHMs, NPUMEHSTh
ONPENENNTENH  JUIsl  pEIIeHUs  CHUCTEMBI

cucrema
Marpuna,




CMBICII M CBOMCTBA; BRIYUCIICHUE €0
3HAYEHUS; IPUMEHEHUE ONPEAETUTENS
JUISL PELIEHUS] CUCTEMBI JINHEMHBIX
ypaBHEHUH. Pelienue nmpukiiaaHbix
3aJ1a4 C MIOMOIILIO CHCTEMEI
JIMHEUHBIX YPAaBHEHUI

JIMHEHHBIX YPAaBHCHUM.

MoaenupoBaTh pealbHbIE CUTyalluU C
MTOMOILIBIO CUCTEMBI JIMHENHBIX YPABHEHUH,
HCCJIe0BATH [TIOCTPOCHHBIE MOJEIH C
IMOMOLIBIO MAaTPULL U ONPEICTUTEIIEH,
HHTEPIPETHPOBATDH NOJTYYEHHBINA PE3YIIbTAT

QyHKIMU U @yHKuMs, criocoObl 3aaaHus QyHKIMHU. | OnepupoBaTh NOHATUAMM: (PYHKIIHS,
rpadukm. B3aumHO 0OpaTHBIC QYHKITHH. CrocoObI 3aJaHus PYHKIIMH; B3aUMHO
Crenennas Komnozunus ¢pynkmuii. ['papuk oOparHbIe GYHKIINU, KOMIO3UIUS (HYHKIUH,
GbyHKIMS ¢ HeNbIM | QYHKIMH. DIIeMEHTapHbIE rpaduk GyHKIUHU, 00JIACTh OTIPEIEICHUS 1
II0Ka3aresaeM npeoOpa3zoBaHus rpaguKoB PyHKIMH. | MHOYKECTBO 3HAUYCHHI (DYHKIIUH, HYJIH
(12 9) OO6nacTb onpeaeneHuss 1 MHOKECTBO (GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
3HaueHul ¢pyHkuuu. Hynu GyHKIMKM. | nuHEWHAS, KBaapaTHdHas, IpoOHO-THHEHHAS 1
[IpomexyTKkH 3HAaKOTIOCTOSTHCTBA. CTeNeHHast PYHKIINH.
YErHble 1 HeUETHBIE (DYHKIIUHU. BbInoJHATHL 351eMeHTapHble TPeoOpa3oBaHus
[lepuoanueckue QyHKIUY. rpaukoB QyHKIUH.
[IpomexyTku MOHOTOHHOCTH 3HaTBh U yMeTh J0Ka3bIBATh YETHOCTD WIIN
GyHKIMU. MakCUMyMBbl 1 MUHUMYMBI | HEYETHOCTD (DYHKIINH, TIEPHOIHIHOCTD
¢byukun. Hanbonpiiee u HauMeHblIee | yHKIHH, HAXOAUTh ITPOMEXYTKH
3HaueHue PYHKLIHUU Ha IPOMEXKYTKE. MOHOTOHHOCTH (PYHKLIMH, MAKCUMYMBI U
JluneiHas, KBaJpaTU4Has U JOPOOHO-| MUHUMYMBI (DYHKIIMH, HAUOOJIbIIEE U
nuHeiltHas (QyHKuuu. OleMeHTapHOe| HauMeHbllee 3HaueHne QyHKINU Ha
UccleI0BaHue U MOCTPOEHUE| TPOMEKYTKE.
rpaduKOB TUX (PYHKITHIA. @D opMyJIMPOBATH U HILTIOCTPUPOBATH
Crenenb C 1[eabIM  IOKa3aTesleM. | rpa)uyecKu CBOWCTBA JIMHEWHOM,
bunom HeroToHa. KBaJPaTUYHOM, TPOOHO-TMHEHHOU 1
CrenenHas (QyHKIUS C HaTypaJbHBIM | CTCIICHHOHN ()YHKITHIA.
U LenbIM nokasareneM. E€ cBolicTBa u | BoipaxkaTs (popMyJiaMu 3aBUCUMOCTH MEXITY
rpadguk BEJIMYNHAMM.
3HaTh onpeaesieHUe U CBOWCTBA CTEIICHU C
LEJIBIM TI0Ka3aTesieM; OAX0IIIyI0 hopMy
3aMyCy ACWCTBUTEIBHBIX YUCEI IS PEeIICHUs
MPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX
Apubmernuecknii | ApudmeTrndeckuit KOpeHb | DopmMyJIMpOBaTh, 3alMCbIBATH B
KOpPEHb n-0i HAaTypaJbHOW  CTENEHH U €ro | CHMBOJIMYeCKOi (opMe U HCHOJIb30BATH
CTEIIEHHU. CBOWCTBA. CBOWCTBA  KOpHSI  n-OM  CTENEHH Uit
Uppanmonansueie | [IpeobpazoBanus YHCIIOBBIX | IPe0Opa30BaHNs BhIPAKECHHIA.
ypaBHEHUs BBIpaKEHUH, cojepxamux crenenu u | Haxoaurth peleHust UPPaLMOHAIBHBIX
(18 9) KOpPHH. YpaBHEHUH C TIOMOILIBI  PaBHOCHIIbHBIX
UppaumonanbHbie YpaBHEHUS. | IEPEXOJOB WM  OCYIIECTBISIA  MPOBEPKY
OcHoOBHBIE METO/IBI peleHus | KOpHeu.
HppalMOHAIbHBIX ypaBHeHuil. | CTpouth rpaduk GYHKIUH KOpHSA n-Of
PaBHOCHIIBHBIE MEPEXObl B PELICHUH | CTENEHH Kak 0OpaTHOW s QYHKLIUU CTEHeHU
UppaloOHAIBbHBIX YPaBHEHUH. C HaTypaJbHBIM [10KA3aTeIEM
CpoiictBa M TpaduK KOpHA n-oi
CTENIEHU Kak (QYHKIMM OOpaTHOU
CTETEHU C HaTypaJIbHBIM I1I0KA3aTEIEM
IlokazarenbHas Crenenn c panoHaNbHEIM | POPMY/IHPOBATh ONpeNeJIeHHe CTENEHU C
byHKIHS. II0KAa3aTeJIeM U €€ CBOMCTBaA. paloOHaIbHBIM [TOKA3aTEIEM.
Iloxa3zarenpHble [ToxazaTenbHast QyHKIMS, €€ cBOMicTBA | BeImoMHAT,  mpeoOpa3oBaHUS ~ YHUCIIOBBIX
ypaBHEHUS u rpadpuk. Hcnonb3oBanue rpaduka | BRIpaKEHUHM,  coAep)KallUX  CTEHeHH ¢
(10 9) (GYHKUIUY 17151 pelieHus] ypaBHEHHH. palOHaIbHBIM [TOKA3aTEIEM.

IToka3arenbHbIe YpaBHEHUS.
OcCHOBHBIE METO/BI PELICHUS
IIOKA3aTEIbHBIX YPaBHEHUN

Hcnoab3oBarh uuppoBbIe pecypebl UL
nocTpoeHus rpaduka Moka3areabHON QyHKINK
Y U3Y4EHUs €€ CBOMCTB.




Haxoauts pemieHus oka3areiabHbIX
YpaBHEHUH

Jlorapudmuueckas | Jlorapudm uncna. CoiicTa JlaBaThb onpejeJienue sorapudma uncna;
byHKIHS. norapudma. [lecarnynsie u JECATUYHOTO M HATYpaJIbHOTO Jorapudma.
Jlorapudmuyecknue | HaTypaJibHbIC JOrapUPMBbI. Hcnoab3oBaTh CBOICTBA Jorapu(MoB AJist
ypaBHEHHUS [Ipeobpa3oBaHue BEIpAKEHHIA, npeoOpa3oBaHus JIorapu(hPMUIECKUX
(18 1) COJIepKAIIUX JIOTapH(PMBI. BBIPAKCHUM.
Jlorapudmmueckast QyHKIHSL, €€ CtpouTth rpaduk orapudmudeckoit pyHKIHMA
cBolicTBa u rpaduk. Mcmosib3oBanue KaK 0OpaTHOM K NMOKa3aTeIbHOU U
rpaduka GYHKIUH ISl pEIIeHUS HCII0JIb30BaTh CBOICTBA JIorapu(pMUUECKON
YpaBHEHUH. (GyHKUMH JUTSl pelieHus 3a1a4.
Jlorapudmuueckre ypaBHEHHUS. Haxoaurs pelieHus  JorapupMUUEcKux
OCHOBHBIE METO/IbI PEILICHUS YpaBHEHUH € TIOMOLIbIO  PABHOCHUIIBHBIX
Jaorapu(pMUUECKUX ypaBHEHUH. NEpPEexX0JI0B WM  OCYIIECTBISAA  IPOBEPKY
PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU | KOPHEH
Jorapu(MUUECKIX YpaBHEHUH.
Tpuronomerpuueck | CUHYC, KOCUHYC, TAHT€HC U /laBaTh omnpeae/ieHUs1 CUHYCa, KOCHHYCA,
e BBIPAKEHUS U KOTAHTEHC YUCIOBOTO apryMEeHTa. TaHT'€HCA U KOTaHI'€HCa YUCIIOBOTO apryMeHTa;
ypaBHEHUS ApKCUHYC, apKKOCHHYC M apKTaHI'€HC | a TaKXKe apKCHUHYyca, apKKOCHHYyca U
(22 9) YHCIIOBOTO apryMEHTA. apKTaHI€HCA YHCIa.
TpuronomeTrpuueckas OKpyKHOCTb, I[IpuMeHATH OCHOBHBIE TPUTOHOMETPUYECKHE
oTpe/ieNieHue TPUTOHOMETPUIECKHUX bopMyIbI JUIs npeoOpa3oBaHUs
(YHKIIHMI 4KCI0BOrO apryMeHTa. TPUTOHOMETPUUECKUX BHIPAKEHUH.
OCHOBHBIE TPUTOHOMETPUUYECKHE I[IpumeHsaTh (GOpMYIBl TPUTOHOMETPHUH  JUIS
dhopmyisl. [IpeobpazoBanue perieHus OCHOBHBIX THTIOB
TPUTOHOMETPUYECKUX BBIPAKEHUM. TPUTOHOMETPUYECKUX YPaBHEHUU
Peurenne TpuroHoMeTpuYECKUX
YpaBHEHUH
[TocnenosarensHOCT| [locnenoBaTeIbHOCTH, CIIOCOOBI OnepupoBarh NOHATUSAMM:
U U IIPOTPECCUU 3a/1aHHsl TIOCIIEOBATEIBHOCTEH. MIOCJIEI0BATENILHOCTD, croco0bl  3aJaHusd
(10 9) Meroa MareMaTH4eCcKO HHIYKIUU. MIOCJIEI0BATENIHOCTEN; MOHOTOHHBIE u
MOHOTOHHBIE U OTPaHUYEHHbIE OrpaHUYEHHBIE MIOCJIEI0BATEIBHOCTH;
rocienoBarenbHocTu. Mctopus HCCJIeI0BATH MIOCJIEI0BATEIbHOCTH Ha

aHayn3a OECKOHEYHO MaJIbIX.
Apudmernueckas U reomeTpuyecKas

MOHOTOHHOCTb U OTPaAaHUYCHHOCTb.
Honyanb MpEaACTaBJIICHUC 00 OCHOBHEBIX nacAx

IIPOIPECCHH. aHamu3a OECKOHEYHO MallbIX.
beckoneuno yObiBaromias | JlapaTh omnpeaejeHHe apupMETHUECKOH H
reoMerpuyeckas nporpeccus. Cymma | FEOMETPHYECKOM IIPOTPECCHUM.
OCCKOHEYHO yObiBarorieil | Jloka3piBaTh CBOMCTBA apu(METUYECKOH H
reoMeTpU4eCcKOi NPOTPECCUH. | TEOMETPUYECKON  IPOrPECCHH, HAXOHTh
JIMHEeWHBII W SKCINOHEHIMAJbHBIN | CYMMY YIEHOB IIPOIPECCHUH, a TAKKE CyMMY
poct. Yucio e. YJICHOB 0eCKOHEYHO yObIBaroLIEH
dopMmyna  CIOXHBIX  INPOLEHTOB. | TEOMETPUYECKON IPOTPECCHHM.
Hcnons3oBanne  mporpeccun i | Mcnmoab3oBaTh mporpeccud  Asl  PELICHHs
peleHus peabHbIX 3aja4 | 3a7a4 NPUKIATHOTO XapakTep.
MPUKIIAJHOTO XapakTepa IIpumensTh GOpMyNly CIOXKHBIX IPOLEHTOB
JUISL pelIeHns 3a1a4 U3 peaibHON MPaKTUKU
HenpepsiBHbIe HenpepbiBable  ¢yHkuun u  ux | OnepupoBarth NOHATHSIMU: byHKISA
byHKIMH. CBOJCTBA. Touka paspbiBa. | HETIpepbIBHAasE Ha OTpE3Ke, TOYKa pa3pbiBa
IIpousBoHas AcuMnToTel  TpaduKoB  (QYHKIMHA. | GYHKIIUHM, aCHMOTOTA rpaduKka GyHKIUH.
(20 9) CaoiictBa QyHKIMI HenpepblBHBIX Ha | [IpuMeHATH CBONCTBA HEIPEPBIBHBIX

oTpe3ke. MeTox MHTEpBANIOB  IJIs
pelieHus HepaBeHCTB. [IpuMenenune
CBOMCTB HENPEPBIBHBIX (YHKIUH [yIs
pelIeHus 3a1a4.

(byHKIUI U1 pereHus 3a1ad.

OnepupoBaTh NOHATHSIMH: IIEPBasg U BTOPAs
IIPOU3BOHBIC byHKIUY; [IOHUMAaTh
¢u3uueckuii. M TEOMETPHUYECKHI  CMBICT




[lepBas u BTOpas Npou3BOAHbBIE
¢ynkuuu. Onpenenenue,
TreOMETPUUECKUH 1 (PU3NIeCKUid
CMBICJI IIPOU3BOIHOM. Y paBHEHHE
KacaTeIbHOU K rpaduky QyHKIHH.
[Ipoun3BOIHBIE 3IIEMEHTAPHBIX
¢bynkuuit. [Ipon3BogHAs CyMMBI,
[IPOU3BEACHHUS, YACTHOTO U
KOMNO3HIUHN (PYHKIHH

IIPOU3BOJIHOM; 3aMuChIBaTh ypaBHEHHUE
KacaTeJIbHOU.

BeruncasnrTs IIPOU3BOJIHBIE CYMMBI,
NPOM3BEICHNUS, YACTHOTO M CJIOXKHON (PYHKITHH.
H3yuarb IIPOU3BOIHBIE 3JIEMEHTApPHBIX
GyHKIMH.

Hcnoab3oBarb r€OMETPUYECKHUN u

(Gu3NYECKUN CMBICI MPOU3BOIHON AJs
peuenus 3ana4y

[ToBTOpEHME, OcHoBHble MOHATHS Kypca anreOpbl u | [IppMeHATs  OCHOBHBIE  MOHATHS — Kypca
00o01enue, Hayajq MaremMatudeckoro ananusa 10 | anreOpbl M Hayal MaTeMaTUYECKOro aHallu3a
cUCTeMaTH3aIus KJiacca, 000011eHNE U | A7 pelleHusl 3aJad W3 pealbHOM JKHU3HU HU
3HaHUH (2 u) cucCTeMaTn3anus 3HaHUI JpPYrUX MKOJIBHBIX IIPEAMETOB
11 xaacc (140 yacoB)
Ha3Banmue pa3nena OcHoBHoOe coJep:kaHue pa3aesia OcHoBHBIE BHU/bI NAeATeJbHOCTH
(KoJIM4YeCTBO (TeMBbI) 00y4YarIuXxcs
4acoB)
HccnenoBanue [IpumeHeHne MIPOU3BOTHOM K | CTpouth Trpaduk KOMMO3UIUU (GYHKUUH C
GbyHKIMMA C | uccrea0BaHHIO byHKIMiA Ha | MOMOIIBIO DJEMEHTAPHOTO HCCIEAOBAHUS U
MTOMOIIBIO MOHOTOHHOCTh W JKCTPEMYMBI. | CBOMCTB KOMIIO3UIIUN.
MPOU3BOJHOM Haxoxnenue HanOOJIBIIIETO u | CTpouTh reomMeTpuueckre o0pasbl ypaBHEHUHN U
(24 9) HAWMEHBIIIEr0 3HAYEHHUs | HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH.
HenpepbeIBHOW (DyHKIIMHN Ha oTpe3ke. | Mcmoab3oBaTh MIPOU3BOIHYIO s
[IpuMeHeHre  MPOM3BOAHON Ui | UCCIENOBaHUSA (PYHKIMM HAa MOHOTOHHOCTb H
HAXOXKJICHHUS HAWTYUIIer0 PEHICHUs | SKCTPEMYMbI;  HAXOAMTb  HauOoupllee U
B MNPHUKIAAHBIX  3ajJadax, JUIsd | HAMMEHbIIee 3Ha4eHUs (YHKIUHU HEIpepbIBHON
OTIpeJIeNIEHUsI CKOPOCTH M YCKOPEHHUS | Ha OTPE3KE;
rporecca, 3aaHHoro ¢popmysoi uian | Ctpouth rpadukd (QyHKIUNA Ha OCHOBAHHUH
rpadukom. IIPOBEAEHHOTO UCCIIEIOBAHHUS.
Kommnosunus ¢byukuumii. | Menmoab30BaTh MPOU3BOIHYIO ISl HAXO0XKACHHUS
I'eomerpuueckue 00pa3bl ypaBHEHUN | HAMIIYYIIETO PEIICHHs B IPUKIATHBIX, B TOM
U HEpPaBEHCTB Ha KOOPIMHATHON | YMCIIE COLUAIbHO-DKOHOMUYECKHX, 3a1a4ax, AJIs
IJI0CKOCTH OIIpENETICHUsI CKOPOCTH U YCKOPEHUs Mpolecca,
3alaHHOTO (POPMYJTIOH MK TpadUKOM.
[onyyars mnpeacraBjieHHMe O IPUMEHEHUU
MIPOU3BOHOM B Pa3JIMYHBIX OTPACISAX 3HAHUU
IlepBooOpaznast  u | [lepooOpasHas, ocHOBHOE CBOMCTBO | OnepupoBaTh NOHATHAMM: [1I€PBOOOpa3Has U
UHTErpal nepBooOpa3Hbix.  [lepBooOpasHble | onpeneneHHblid nHTErpai. Haxoaurs
(12 4) aneMeHTapHbIX (yHKIuA. [IpaBuna | mepBooOpa3Hbie AIeMEHTaPHBIX QYHKIUI U
HaXO0XJICHUS MePBOOOPA3HBIX. BBIYUCIISTH HHTErpai no ¢popmyne HproToHa —
Wnterpan. I'eomerpuyeckuii cmeicha | JleiiOnuma.
UHTErpaa. Beruncnenne | HaxoauTs miomaay miockux GUryp u o0bEMbl
ONpPENENEHHOIO  HWHTErpaja IO | Tell C IOMOUIbIO ONPEIEIEHHOrO HHTETpaa.
¢dopmyne Herotona-Jleitoauna. 3HaKOMHTBCH C MaTeMaTH4YECKUM
[Ipumenenue UHTErpaa Ul | MOJEIMPOBAHUEM Ha puMepe
HAXOXKJCHHUS IUIONIAJICH TIUIOCKUX | JU(PepeHINaTbHBIX YPaBHEHHUMH.
¢buryp u o6néMoB reomerpuyeckux | [losydars  mpeincraBieHME O — 3HAYEHUHU
TeNl. BBEJICHUS IIOHATHSA UHTErpaja B pPa3BUTUU
ITpumepsl peLieHui MaTeMaTUKU
mddepeHnanbHbIX YpaBHEHUIL.
I'paduku Tpuronomerpuueckue ¢yakiuu, ux | Menoab3oBaTh nMpoBbIe pecypebl U
TPUTOHOMETPUYECKUX | CBOMCTBA U TPAHKH. NOCTPOEHHS TPAUKOB TPUTOHOMETPUUECKUX
byHKIUH. OTt0op KOpHEH | QYHKIIMM U N3YYEHHs UX CBOMCTB.




Tpuronomerpudecku

TPUTOHOMETPUYECKUX YPAaBHEHUH C

Pemath TpUrOHOMETPUYECKHE YpPAaBHEHUS U

HppaIMOHAILHBIX HEPABEHCTB.
I'paduueckne meToAbl  pemIeHHS
HppAIMOHANIBHBIX, TIOKA3aTeIbHBIX U
Jorapu(MHUUECKUX ypaBHEHUN W

€ HEPaBEHCTBA IIOMOIIBIO TPUTOHOMETPHUUECKOH | OCYLIECTBIISATH OTOOp KOPHEH C TMOMOILBIO
(16 1) OKPYKHOCTH. TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemenue tpuroHomerpuueckux | [IpumMeHsTs (HOPMYNIBI TPUTOHOMETPUHU IS
HEPABEHCTB peleHus OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB.
Hcnonb3oBath nugpoBbie pecypebl Ui
IIOCTPOEHHUS U UCCIIE0BaHNs I'pa(uKOB
byHKIUH
Hppauunonansusle, OcHoBHbIE METOIbI pemienus | IlpuMeHATH  CBOWMCTBAa  IOKA3aTEIbHOM W
[0Ka3aTeabHbIC U MOKa3aTeNbHBIX U JIOTApU(PMUIECKUX | JorapuMUUEcKor  (QYHKIUH K  PELICHHUIO
nmorapupmMuIecKue HEpaBEHCTB. M0Ka3aTeIbHbIX u Jorapu(PpMUUECKUX
HepaBeHCTB (24 u) OcHoBHbIE METOIbI pELIEHHs | HEPaBEHCTB.

O0ocHOBATBL PABHOCUIIBHOCTB IIEPEXOI0B.
Pemath uppaimoHagbHble HEPAaBEHCTBA.
Hcnonb3oBarh  rpaduyeckue  METOAbl U
CBOIiCTBa BXOOAIIIUX B YpaBHCHUE NN

KOMIUIEKCHEIMH YHCIAMHU.
N3obOpaxenne KOMILJIEKCHBIX YHCET
Ha KOOPJAUHATHOM TJIOCKOCTH.
®opmyna Myaspa. Kopuu n-oi
CTENEHH U3 KOMIUICKCHOIO YHCJIa.
[IpuMeHeHne KOMIUIEKCHBIX YHCeT
Uil pemieHusT  QU3HYECKHX |
TEOMETPHYCCKHUX 3a/1a4

HEPaBEHCTB HEpaBEHCTBO (DYHKIUH /ISl pEIICHUS 3a/1a9n
KowmmutekcHbie uncna | KomruiekcHbie grcna. | OnepupoBaTh MOHATHAMHU: KOMIUIEKCHOE
(10 ) Anrebpanveckas U | YUCIIO U MHOKECTBO KOMIUIEKCHBIX YHCEIL.
TPUTOHOMETpHYECKAs ¢dopms! | IlpeacTaBasiTh KOMIUIEKCHBIC YHCTIA B
3aMUCH KOMIUIEKCHOTO YHUCIIA. anreOpandeckoi ¥ TPUTOHOMETPHUYECKON
Apugpmernueckne — onepauuu ¢ | Gpopme. BbIMoJHATH aprdMeTHISCKHE

oTiepaluy C HUMH.
HN3o00paxkath KOMIIJIEKCHBIE
KOOPJIUHATHOM IJIOCKOCTH.
IpumensTe Gopmyny MyaBpa u moiaydaTh
MPEJICTAaBICHUE O KOPHSX N-OW CTETICHU U3
KOMIIJIEKCHOTO YHUCJIa. 3HAKOMHUTHCH C
npUMepaMu IPUMEHEHUS] KOMIJIEKCHBIX YHCe
JUISL PEIICHUS TEOMETPUUYECKUX U (PU3UUECKUX
3aga4

qucia Ha

Harypanbubie u
Lenble yucna

HaTypaJ'IBHBIe H 1 eJIbIC YUCiia.
HpI/IMeHeHI/Ie IIPHU3HAKOB ACIIMMOCTHU

OnepupoBaTh NOHATHAMH: HaTypalbHOE W
1[€JI0€ YHUCII0, MHOKECTBO HATYpaJIbHbBIX YHCEIL.

napameTpamu

MoKa3aTeNbHbIe, Jorapu(pMHUECKHIE

(10 9) nenbix  uucen, HOJ wu HOK, | Hcnoab30BaTh NPU3HAKM JETMMOCTH LETBIX
OCTaTKOB M0 MOJYJIIO, AJITOPUTMA yucen; octatku o moayiao; HOJl u HOK
EBxinpa npns pemeHuss 3aqad B | HATYpaldbHBIX YUCeElN; anroputM EBkinaa s
LEbIX YUCIax peleHus 3a1ad.
3anuceIBaTh HaTypaJbHbIE YUCIA B Pa3IMYHBIX
MO3UIIMOHHBIX CUCTEMAaX CYUCIICHUS
Cucremsl Cucrema v COBOKYMHOCTb ypaBHEHUW.| OnepupoBaTh NOHATHSIMHU: CHCTEMA U
paroHaIbHbBIX, PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- | COBOKYITHOCTh YPAaBHEHUN U HEPABEHCTB;
HppaLMOHAIBHBIX CJIE/ICTBHSL. pElIeHNE CUCTEMBI HJIM COBOKYTHOCTH;
MOKa3aTeNbHBIX U OCHOBHBIE METO/IbI PEIIEHUS CUCTEM | PABHOCHJIBHBIE CUCTEMBI U CUCTEMBbI-CIIEACTBUSI.
norapupMuUIecKux Y COBOKYITHOCTEH pallMOHAIIbHBIX, HaxoauTs pemieHns cucteM U COBOKYITHOCTEHM
ypaBHEHUI HppaLMOHANIbHBIX, TOKA3aTENbHBIX U | LENBIX PALIMOHATBHBIX, HPPALIMOHATIBHBIX,
(12 1) Jorapu(MUUECKUX YpaBHEHHIA. MOKa3aTeIbHBIX U IOTAaPU(PMUIECKUX YPAaBHEHHIA
[IpuMeHeHne ypaBHEHUH, CUCTEM W | U HEPABEHCTB.
HEPaBEHCTB K pemienuto | [IpuMeHsiTH cUCTEMBI YpaBHEHUN K PEILICHUIO
MaTeMaTHYeCKUX 3a7ad W 3a/ad M3 | TeKCTOBBIX 33/1a4 U3 PA3UYHbBIX 00JIacTei
pa3nuYHBIX obOjacTel HayKu U 3HAHUU U peaIbHOM )KU3HU;
pealbHOM  JKU3HHW, HMHTEPIPETalusl | HHTEePIPETHPOBATH MOJYyYCHHBIC PELICHUS.
MOJYYEHHBIX PE3YJIbTATOB Hcnoab3oBaTh HUPPOBLIE PECYPCHI
3amauu ¢ PaunonanbeHble, UppaluoHalIbHbIE, Bu10upaTh crioco6 perieHus: palioHaIbHBIX,

HPppaUOHAJIbHBIX, ITOKA3aTCIIbHLIX,




(16 1) Y TPUTOHOMETPHUYECKUE YPABHEHHUS, | JOTapu(PMHUUECKUX U TPUTOHOMETPHUIECKUX
HEPaBEHCTBA U CUCTEMBI C YpaBHEHUI U HEPABEHCTB, COAEPIKAILUX MOIYIU
napaMmeTpamu. Y TIapaMeTpbl
[TocTpoenue u uccnenoBaHue IpumensTh rpaduyeckue M aHATUTUUYECKUE
MaTeMaTUYECKUX MOJIEIENH pealIbHBIX | METO/bI JJIs PELICHUS] YPaBHEHUN U HEPAaBEHCTB
CUTYallMi C IOMOLIBIO YPABHEHUH, C IapaMmeTpaMy, a TaKKe  HUCCIEAOBaHUE
CUCTEM YPAaBHEHMI U HEPABEHCTB C (GyHKIMI METoJaMH MAaTeMaTU4YEeCKOro aHajIu3a.
napaMeTpamu Crpouts W McciIeI0BaTh MaTEeMAaTUYECKUE

MOJEIN pEalbHbIX CUTyalUd C TOMOUIbIO
YpaBHEHUI, HEPABEHCTB U CUCTEM C
napaMmeTrpamu

[ToBTOpEHME, OcHoBHblE TOHATHS W MeToJbl | MoaeaupoBaTh peajibHble CUTYalluu Ha SI3bIKE

o0oOu1eHue, Kypca, 000011eHNE U | anredpbl, COCTABJIATH BHIPAKEHUS, YPaBHEHUS,

cUCTeMaTH3aIus cUCTeMaTH3alus 3HaHUH HEPAaBEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33a4H,

3HaHui (16 ) HCCJIeI0BATh TIOCTPOCHHBIE MOJEIIH C

MCI0JIb30BAHUEM anmapara ajreopsl.
I[IpumensaTh QyHKIUM U1 MOAECTUPOBAHUS U
HCCJIEIOBAHUS peaIbHbIX IIPOIECCOB.

Pematp npuxiagHbie 3a/1a4M, B TOM YHCIIE
COIMAJIbHO-3KOHOMHMYECKOTO U (PU3NYECKOTO
XapakTepa, CPeICTBAMH aJreOpsl U
MaTEMaTHYeCKOT0 aHaJIN3a

IHoypounoe niianupoBanue AJI'EBPA u Hayana MmaremaTu4deckoro anaausa, 10 kimacc

No Jama Tema ypoka
n/n | Ilhan \ Dakm
MHokecTBO AeHCTBUTENbHBIX Yuced. MHOrowieHbl. PaninoHa/ibHble ypaBHEHHS U HEPaBEHCTBA.
CucreMbl JUHEHHBIX YpaBHeHUH - 28 yacoB
1 MHoO%ecTBO, Olepaluuy HajJ MHOXECTBAMH U UX CBOMCTBA
2 Huarpammsl Diinepa - Benna
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOIO allapara Jjis peleH s 3a1a4
4 Panmonanbabie uncna
5 OOBIKHOBEHHBIE U JIECATUYHBIE IpOOH
6 [IpoueHTsI
7 beckoneunsie nepuoanyueckue apoodu
8 [Ipumenenue qpobeli v MPOLIEHTOB AJISl PeUICHHS MPUKIIATHBIX 33129
9 JleficTBUTENBHBIE YKCTIA
10 PannoHanpHbIe ¥ HppalIMOHAJIBHBIE YHCIIA
11 ApudmMeTnueckue ornepanuu ¢ JeUCTBUTEIbHBIMHI YHCIIAMH
12 Moaynb AEMCTBUTENBHOTO YHCIIA U €T0 CBOMCTBA
13 [TpubnmkEHHBIE BHIYUCIECHUS, PABUIIA OKPYTIICHUS
14 [Ipuknaka u oueHKa pe3ynbTaTa BBIUACICHUN
15 Konmponvnasa paboma Nel no meme «Payuonanvnsle ypagnenus u
Hepasencmea. Cucmemul TUHEUHBIX YPAGHEHUI)
16 OCHOBHBIE METOBI PELIEHNS LEIbIX YPABHEHUN
17 OCHOBHBIE METO/IbI PEIICHHS JPOOHO-PAMOHATLHBIX YPABHEHHIMA
18 OcCHOBHBIE METOIBI PEUICHUS LIETBIX U JPOOHO-pAIIMOHATLHBIX HEPABEHCTB
19 MHorouseHsl 0T OJHOM NepeMeHHOM. JleneHre MHOTOUYIeHa HA MHOTOWIEH C
OCTaTKOM
20 Teopema besy
21 MHuorousneHsl ¢ nenasiMu koddpdurmentamu. Teopema Buera
22 Peuienue cucreM JIMHENHBIX YPaBHEHUI




23

Martpuna CUCTEMBI JINHEHHBIX YPAaBHEHUN

24 Onpenenurens MaTpuLpl 2X2, €ro FeOMETPUYECKUI CMBICI U CBOICTBA
25 Brluncienue 3Ha4eHUs ONPEIEIUTENS
26 [IpuMeHeHue onpenenuTes A PEIICHNUs CUCTEMBI JIMHEWHBIX YPABHEHUN
27 Pewrenne npukiiagHeIx 3a/1a4 € IOMOILBIO CUCTEMBI JIMHENHBIX YPaBHEHUU
28 Konmponvnaa pavoma Ne2 no meme «Mnosncecmeo oeiicmeumenbHvix
yucen. Muozouneno)
®ynkuun u rpagpuku. CreneHHasi yHKIHUSA € HeJIbIM NOKa3aTesneM - 12 yacos
1 Crnioco6sb1 3ananus ¢pynkuuu. Bzanmuao ooparabie pyakmun. Kommosunims
GyHKIUH.
2 I'padux Qysxmmm. DaeMeHTapHbIe IpeoOpa3zoBaHus TPaPuKOB HYHKITHIA
3 O6nacTh OrnpeaeaeH!s] 1 MHOYKECTBO 3HAUYEHUN (PYHKIIMU
4 Hynu ¢pynxiun. [IpoMexxyTky 3HaKOTIOCTOSIHCTBA
5 Uérnble n HeuéTHble PyHKMU. [lepuonnyeckue pyHkunu
6 [IpomexyTkr MOHOTOHHOCTH QYHKIMH. MakCUMyMbl 1 MUHUMYMBbI QYHKIIUN
7 Haubonbiiee n HauMeHblIee 3HaueHUEe QYHKIIMY Ha IPOMEKYTKE
8 JluneiiHas v KBagpaTuyHasi yHKUUU. DIEMEHTapHOE UCCIIEJOBAHNUE U
rpaduxu GyHKIMA
9 Jpo6Ho-nuHeliHas GyHKIMHU. DJIeMEHTapHOE HCCIeJ0BaHUE U TpaduK ITUX
byHKIIMHA
10 Crernens c¢ 11ensIM mmokasareneM. buamom HeroTtona
11 Crenennas (GyHKIMS C HATypaJIbHBIM U IIeJIbIM Moka3aTtesneM. E€ cBolicTBa u
rpaduk
12 Konumponvnasa paooma Ne3 no meme « Dynkyuu u cpagpuxu)
ApudmMeTnyeckuii KopeHb n-oii crenenu. UppanuonajibHble ypaBHeHus - 18 yacos
1 ApudmMeTnuecknii KOpeHb HATYpaIbHOM CTETICHU U €T0 CBOMCTBA
2 [IpeoOpazoBaHust YMCIOBBIX BEIPAKECHHM, COACPIKAIUX CTEIICHU
3 BriHEceHrE MHOXKUTEIS U3-TI0]J 3HAKA KOPHS
4 Brecenue MHOXUTENA IO 3HAK KOPHS
5 CoxpauieHue apo0eid, cofepikalux paiuKabl
6 IIpeoOpa3oBaHne UPPALIOHAIBHBIX BBIPOKEHUIN
7 [ToBTOpeHue o TeMe «ApupMeTHIECKUN KOPEHb N-HOW CTETICHI
8 Konumponvnasa paooma Ne4 no meme «Apugpmemuueckuii kopenv n-oi
cmenenu
9 WppannoHanbHble ypaBHEHUS
10 OO6nacTh TONMYCTUMbIX 3HAUEHUH HPPAIMOHAILHOIO YPAaBHEHUS
11 OCHOBHBIE METO/Ibl PEHICHUSI UPPALUOHAIBHBIX YPABHEHUI
12 PaBHOCHIIBbHBIE IEPEXOBI B PELICHUH UPPALIMOHAIbHBIX YPABHEHUN
13 AJNTOPUTM pElICHUS UPPAIMOHATILHBIX YPaBHEHUM
14 Pemenue nppannoHaabHBIX YpaBHEHHUM
15 Pemenne nppanmoHaabHBIX YpaBHEHUN
16 CBoiicTBa U rpaduK KOpHS n-0Oi CTENEeHH KaK (PyHKIIMM OOpaTHON CTEMEHH C
HaTYpaJIbHBIM TIOKa3aTeNIEM
17 IToBTOpenue no reme «MppanroHanbHbIE YpAaBHEHUSD)
18 Konmponvnas paboma Ne5 no meme «Hppayuonanvhvle ypagHenus»
Iloxka3arenbHas pynkuus. IlokazareabHblie ypaBHenus - 10 yacos
1 CreneHs ¢ palMoHaIbHBIM MIOKA3aTENEM U €€ CBONWCTBA
2 IToxazatenbHast GpyHKuMsA, €€ CBOMCTBA U rpaduk
3 Vcnonb3oBanue rpaduka GYHKIUH U peICHHs] ypaBHEHHM
4 Iloka3zarenpHble ypaBHEHUS
5 OCHOBHBIE METO/IbI PELIEHMSI TOKA3aTEIbHBIX YPABHEHUN
6 ITpuBenenne o6enx yactei ypaBHEHUS! K OTHOMY OCHOBAHUIO




Brinecenue 00111er0 MHOKUTEIS 32 CKOOKY

Mertoz 3aMeHBI IEPEMEHHON B ITOKA3aTEIIbHBIX YPABHEHUAX

O |00

MGTOI[ IIOYJICHHOTI'O ACJICHUA

Konmponvnas pavoma Neb no meme «Ilokazamenvnan pynxyus.
Ilokazamenvuvle ypasnenun»

Jlorapudmuueckasi pynkums. Jlorapupmmuueckne ypapHeHus - 18 yacos

Jlorapudm gucia
. OCHOBHBIEC METO/IbI PELICHHS JTOTAPHU(PMHUYECKIX YPABHEHHIA.

CoiicTa orapudma

Hecsatuanbie gorapupmbl

Harypanbubie norapudmsl

[IpeoOpa3oBaHue BbIpaXXeHU, COJIEPKAIINX JIOTapU(PMBI

Jlorapudmuueckas QyHkus, €€ cBoicTBa U rpadux

Hcnonws3oBanue rpadguka GyHKIUM A7 PEIICHUS ypaBHEHU I

OYHKIMOHAIBHO-TpadUUECKUIl METO/1 PELLICHUS] YPAaBHEHUM

Konmponsnan paboma Ne7 no meme «/Iozapugpmuueckasn pynxkyus»

Jlorapudmudeckue ypaBHEHUS

PaBHOCHIIBHBIE TIEpEXObl B PEIEHUH JOrapu(PMUIECKX ypaBHEHUN

Pemenne ypaBHeHMI 110 ompeienieHno Jorapudma

Meto1 NOTEHIIMPOBAHUS

Merto1 BBEIEHHS] HOBOI IEPEMEHHOM

Merton norapupmMupoBaHus

[lepexon Kk HOBOMY OCHOBAHUIO

Pemenue norapudmuueckux ypaBHeHUN
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Konumponvnasn paooma Ne8 no meme «/locapugpmuueckue ypasrnenusy,

TpuroHomerpuyeckne BbIpakeHUs1 M ypaBHeHHs - 22 yaca

1 CunHyc, KOCMHYC YMCJIOBOTO apryMeHTa
2 TaHreHc u KOTaHT€HC YKMCIOBOTO apryMEHTa
3 ApKCHHYC, apKKOCHHYC U aPKTaHT'€HC YHCJIOBOIO apr'yMeHTa
4 Tpuronomerpudeckas OKpyxKHOCTb, ONPE/IETICHNE TPUTOHOMETPUUYECKUX
(GyHKIMI YUCIIOBOIO apryMeHTa
5 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA
6 @Dopmyiibl JBOMHOTO yriia
7 DopMyIibl TOHUKEHUSI CTETIEHU
8 @DopMyIibl TOJIOBUHHOTO yIJla
9 @DopMyIbl CyMMBbI ApPTyMEHTOB
10 dopmyItbl CyMMBbI (PYHKITHI
11 dopmyitbl Tpou3BeIeHUs (PYHKIIHMA
12 IIpeobpazoBaHne TPUTOHOMETPUUECKUX BBIPAKEHUH € OMOILBIO (OpMyII
13 Koumponvnasa paooma Ne9 no meme « Tpuconomempuueckue eolpai);cenusn»
14 Peurenne ypaBHEHUS COSX = a
15 Pemenue ypaBHeHus sinx = a
16 Pemenue ypaBHeHni tgx = a, ctgx = a
17 Meroz 3aMeHbI IEPEMEHHOU
18 YpaBHEHMS, CBOISIINECS K KBaAPATHBIM YPaBHEHUAM
19 Meto pa3nokKeHusi Ha MHOKHUTENIN
20 OAHOPOIHBIE TPUTOHOMETPUUYECKUE YPABHEHHUS
21 Pemenne TpuroHOMeTpUUECKUX YpaBHEHHUM
22 Konmponvnas pavoma NelO no meme «Tpuzonomempuueckue
Ypasnuenusn»n
IocaenoBareabHocTH M Iporpeccun - 10 yacos
1 | ITocnenoBaTenbHOCTH, CIOCOOBI 33aHNUs MTOCIEA0BATEILHOCTEH




2 Mertoa MaTreMaTUuyeCcKO MHIYKIUH

3 MOHOTOHHBIE ¥ OTPAaHUUYEHHBIE TI0CIIET0BATEIBHOCTH

4 ApumeTrueckas ¥ reOMeTpUYecKas Iporpeccuu

5 BbeckoneuHo yObIBaroIasi reOMETpUYECKas IpOTPeccust

6 Cymma OeCKOHEYHO yOBIBAKOIIEH T€OMETPHUECKON Mporpeccun

7 JIMHEHbIN 1 SKCIOHEHIMAaIbHbIA pocT. Yucno e

8 dopmyra CI0KHBIX IPOLEHTOB

9 Hcnonb3oBanue nporpeccuu JUisl pelieHns peaabHbIX 3a/1a4 IPUKIIaJHOTIO
Xapakrepa

10 Konumponvnan paboma Nell no meme «Ilocnedosamenvnocmu u
npozpeccuu

HenpepsbiBuble pynkuun. IlpousBognas - 20 yacos

1 HenpepriBHble GyHKIIMK U UX CBOMCTBA. Touka pa3pbiBa

2 AcumnToTsl rpadukoB ¢pyHKkuM. CBoicTBa PyHKIIMN HENPEPHIBHBIX HA
OTpe3Ke

3 MeTo1 THTEpBaJIOB JUIsl pellIeHNs] HEPaBEHCTB

4 [IpumeHeHre CBONCTB HENPEPbIBHBIX (PYHKUUN JUIs pelIeHus 3a1a4

5 [lepBas u BTOpast mpou3BoOIHbIE (HYHKIIMH

6 Onpenenenre, reoMeTpUYECKU U (PU3NUECKUI CMBICIT TPOU3BOIHOMN

7 ANTOPUTM HaXO0XKAEHUS MPOU3BOAHOMN

8 Dopmybsl qudhepeHInpoBaHus

9 [IpousBoiHas cTeneHHoi QyHKIUN

10 [IpousBoiHbIE IIeMEHTAPHBIX (QYHKIIHMA

11 Brruncienue npor3BOIHBIX dJIEMEHTAPHBIX (DYHKITUN

12 [IpousBomHas cymMmmbl pyHKITHI

13 [IpousBoHas mpousBeaeHUADYHKITHI

14 [TpousBoHas yacTHOTO PyHKITHI

15 [TpousBoiHAs KOMITOZHUIMH (PYHKITHI

16 [ToHsiTHE W BEIYMCIIEHHE MPOU3BOJHOM N-ro MOPSIKA

17 JuddepenunpoBanue ClI0KHON QYHKIIMH

18 YpaBHEeHHE KacaTeIbHOU K rpaduKy PyHKIIUN

19 VYpaBHeHHe KacaTeabHOU K rpaduky GpyHKINN

20 Konmponvnasa paooma Nel2 no meme «Henpepuvienoie hynkyuu.
Ilpouszeoonasn»

IloBTOpEeHuUe, 00001IeHNe, CHCTEeMAaTH3aLMsl 3HAHUII - 2 Yaca
1 Peuienust TpuroHOMETpUYECKUX YpaBHEHUI
2 CucreMaTusaius 3HaHUH

Ioypounoe niaanupoBanue AJI'EBPA u nayana marematudeckoro anaausa, 11 kiace

No Jama Tema ypoka
n/n | Ilnan ‘ Dakm
HccaenoBanne GpyHKIMii ¢ MIOMOLIBIO NPOU3BOIHON - 24 yaca
1 IToBTopenue. opmynsl quddepeHnpoBaHus
2 IIpaBuna nuddepeHurpopanus
3 ITpumMeHeHre mpor3BOIHON K MCCIEI0BaHNIO (DYHKIMI Ha MOHOTOHHOCTh
4 [TpumMeHeHre mpou3BOIHON K MCCIEOBAHNIO (DYHKIUH HA SKCTPEMYMBbI
5 DKCTpeMyMbl (PYHKITHH
6 Brruncnenue skcTpeMyMoB GYHKIHH
7 ITpumeHeHre npou3BOIHON JUISI TOKA3aTeIbCTBA TOXKIECTB U HEPABEHCTB
8 IToctpoenue rpagukoB GyHKIUN
9 HccnenoBanue GpyHKIMU U TOCTpOeHHUE Tpaduka GyHKIUU
10 CBs13b Mex 1y rpadukoM (GYHKIUHU U rpaduKoM e€ MPOr3BOJHON




11 Hauboubiee 1 HauMeHblIee 3Ha4eHUs! PYHKIMK HAa TPOMEXKYTKE
12 3amaun Ha OTHICKAHUE HAMOOJBIINX M HANMEHBITUX 3HAYCHU BETNIHH
13 Pemenue 3a1a4 Ha Hax0XkIeHNE HAMOOJIBIINX U HAUMEHBIINX 3HAYEHUM
14 [TpumMeneHne mpou3BOIHON K UCCIIEOBAHNIO (DYHKIUU
15 Konumponvnas paboma Nel no meme «HMccnedoeanue pynkuyuii ¢
HOMOUBIO NPOU3EOOHOTL)
16 [IpumeHeHne Mpou3BOIHON AJIsl HAXOKICHUS! HAMJTYYILIEro PEelIeHUs B
IPUKIIAHBIX 3a/1a4ax
17 [IpuMeHeHne NPON3BOHOM B PELICHUH 33124
18 [IpumeHeHne npon3BOJHOMN /JIs1 HAXOKACHHS HAUTYYILIEro pelieHus A
OTIpE/IIICHUs] CKOPOCTH IpOIiecca, 3aJaHHOTO (POpPMYIOi niu rpagukoM
19 [IpuMeHenne nMpon3BOIHOM Ul HAXOKACHHS HAWIIy4IIEero peIeHus Uit
OTIpEJIeNIEHUs] YCKOPEHMSI Tpoliecca, 3a1aHHOT0 (GopMYyIIoil uiu rpadpukom
20 Komnoszunus pyHkuumit
21 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha KOOPIAUHATHOM IJIOCKOCTH
22 ['eomeTpuueckre 06pa3pl HEPABEHCTB HA KOOPAMHATHOM TIJIOCKOCTH
23 [ToBTopenue no teme «MccnenoBanue GyHKIUI C TOMOLIBIO IPOU3BOAHOMN
24 Konumponvnas paboma No2 no meme «Hccnedosanue ghynxkyuii ¢
HOMOULBIO NPOU3EOOHOIL)
IlepBooOpa3nas u unrerpaJi - 12 yacon
1 [TepBooOpazHas
2 OcHOBHOE CBOMCTBO MEPBOOOPa3HBIX
3 [IepBooGpa3HbIe 371€MEHTAPHBIX PYHKIUI
4 [IpaBuna HaX0XKAEHUS IEPBOOOPA3HBIX
5 Huterpan. ['eomeTpuyeckuii CMbICT UHTErpaia
6 Brruucnenue onpeaenénnoro uarerpaia mo dopmyine Herotona-JleitOnuia
7 [IpuMeHenre nHTeTpaia sl HAXOKICHUS TUIOMIAIeH TIIIOCKUX (puryp
8 [Ipumenenue naTerpana s HaX0XJIeHUSI 00BEMOB F€OMETPUUECKUX TEJ
9 [Ipumeps! pemennii nuddepeHanbHbIX ypaBHEHU N
10 MatemaTtuueckoe MOJICIUPOBAHHUE PEAIbHBIX MPOIIECCOB C MOMOIIBIO
muddepeHInanTbHBIX YpaBHEHUH
11 [ToBTOpenue no reme «IlepBoobpasnas u uHTErpam
12 Koumponvnasa paooma Ne2no meme «Ilepeoodpaznas u unmezpan»
I'padukn Tpuronomerpuyeckux pynkuuii. Tpuronomerpuyeckne HepaBeHcTBa - 16 yacon
1 Tpuronomerpuueckue GyHKINU, UX CBOICTBA U TpaduKu
2 CpoiicTBa u rpaduk GyHKIHUU Y = COSX
3 CpoiicTBa U rpaduk QyHKIUHU Yy = Sinx
4 I'paduku Qynkuuit y = tgx, y = ctgx
5 Pemienne TpUroHOMETPUUECKUX YPABHEHHM C TOMOIIIBIO TPaprKOB
6 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHI C TOMOIIbIO Tpaduka
7 OT100p KOpHEH TPUTOHOMETPUUECKUX YpaBHEHHI MeTOJIOM nepebopa
8 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHHUH JIBOMHBIM HEPAaBEHCTBOM
9 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHUH € TOMOILIbIO
TPUTOHOMETPUUECKON OKPYKHOCTH
10 TpuronomeTpuyeckue HepaBeHCTBA
11 MeTo bl pelIeHne TPUrOHOMETPUYECKUX HEPABEHCTB
12 Pemenune TpuroHoMeTpruuECKUX HEPABEHCTB
13 Penienne TpUroHOMETPHUECKUX HEPABEHCTB I'padUuecKu
14 Pemenne TpuroHoMeTpruuECKUX HEPAaBEHCTB
15 [ToBTOpenue o teme «I'papuKku TPUTOHOMETPUUECKHUX (DYHKITHA.
TpuronomeTpuyeckue HEPaBEHCTBA»
16 Konmponsnas paboma Ne3no meme «I paghuxu mpuzonomempuueckux

¢ynkyuii. Tpuzonomempuueckue HepageHcmeay




I/Ippamml{aﬂbﬂme, noxka3aTeJbHbIC U norapnq)anecmle HEpaBCHCTBA - 24 yaca

1 [IpocTenmme nokasareabHble HEPABEHCTBA
2 CBezieHuE NIOKA3aTEIbHOTO HEPABEHCTBA K POCTEHIIEMY
3 Meroz BBeIeHUsI HOBOY IIEPEMEHHOU
4 Pa3znoxenne Ha MHOXHUTEIN
5 CBeJieHUE K paBHOCHJIBHON COBOKYITHOCTH
6 Merton panmonanu3anuu (3aMeHa MHOXKHUTEIICH )
7 I'padrueckre METO b pENICHNS TIOKA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB
8 [Ipocreiimue norapumuueckre HepaBeHCTBA
9 Jlorapudmuueckre HEpaBeHCTBA, CBOASIIUECS K IPOCTEUITUM
10 Merto/1 3aMeHBI TIEpEMEHHOI
11 JlorapudmMudeckre HepaBEeHCTBA, CBOISIIHNECS K palliOHATbHBIM
12 Jlorapudmuueckre HEpaBeHCTBA, COJIEPIKAIINE IEPEMEHHYIO B OCHOBaHUH
norapupma
13 Merto uHTEpBAIOB
14 I'padmueckuii meTo pemienus gorapuGMUIecKuX ypaBHEHUI 1 HEPABEHCTB
15 HppanmonanbHble HEPABEHCTBA CTAHAAPTHOIO BU1A
16 Merton nepexoaa K paBHOCHJIBHOM CUCTEME
17 JpoOHOo-uppanoHaabHbIe HEPABEHCTBA
18 Merton 3aMeHbI IEPEMEHHOU
19 HppanmoHnanbHble HEPABEHCTBA CMEIIAHHOTO THIIA
20 WppanmonanpHele norapudmMuyeckie HepaBeHCTBA
21 YMHOKEHHE Ha CONPSIKEHHOE
22 Merto uHTEpBAIOB
23 I'paduaeckuit MeTos pereHuss HppaluoOHaIBHBIX YPAaBHEHU U HEPABEHCTB
24 Koumponsnan paboma Nedno meme «HUppauuonanvhoie, nokazamebHole
U 102apumuyeckue HepaseHcmea)
KomnuekcHble yncaa - 10 yacos
1 [ToHATHE KOMILIEKCHOTO Yucia
2 Anrebpanyeckasi popMa 3alluCU KOMIIJIEKCHOTO YHUCIIa
3 Apudmerrueckre ornepanuu ¢ KOMIUIEKCHbIMU YUCTaMHU
4 Apudmerrueckre ornepanuu ¢ KOMIUIEKCHbIMU YUCTaMHU
5 TpuronomeTrpuyeckasi popma 3arrcu KOMILIEKCHOTO YHCiIa
6 N300pakeHne KOMITJIEKCHBIX YMCEN Ha KOOPAUHATHOM III0CKOCTH
7 ®dopmynia Myaspa
8 KopHu n-o#i ctenenu n3 KOMIJIEKCHOTO Yucia
9 [IpumeHeHre KOMITJIEKCHBIX YUCEN IS pelieHus: PU3NIECKUX U
FeOMETPUYECKHUX 3a/1a4
10 Koumponvnasa paooma Ne5Sno meme «Komnnexkcnole uucna»
HartypajbHble u neJibie ynciaa - 10 yacos
1 HarypanbHble u nienble yncia
2 [Ipu3Hak AenUMOCTH LETBIX YHCE
3 IIpumeHeHne MPU3HAKOB AEIMMOCTH LIEIIBIX YHACE
4 [Ipumenenne HOJ[ u HOK nnst pemienus 3aaa4 B HEIbIX YACTAX
5 Brluncnenue ocTaTkoB 0 MOAYIIO AJI PEUICHUs 3a]1a4 B IIEJIbIX YUCIaxX
6 [IpumeHeHne 0CTaTKOB N0 MOAYIIIO JUI PEIIEHUS 3aJa4 B LEJIbIX YUCIIaX
7 Anroput™ EBknnna
8 [Ipumenenue anroputma EBKiMa U1 pelieHus 3a/1a4 B LEJIbIX YUCIIaxX
9 [ToBTOpenue no teme «HarypasibHbI€ U LIETbIE YUCTIA»
10 Konmponvnasa paboma Nebno meme «<Hamypanvnvle u yenvie uucia)

CucreMbl paliMOHAJIbHBIX, HPPALMOHAJIbHBIX MOKA3aTeJbHBIX U JOrapu(pMuuecKkuX ypaBHeHU —

12 yacoB




Cucrema 1 COBOKYITHOCTh YPaBHEHUM

PaBHOCHIIBHBIE CHCTEMEBI B CHUCTEMBI-CIICACTBUA

OcHoBHEIC MCTOJbI PCHICHUS CUCTCM pallMOHAJIbHBIX ypaBHeHI/If/'I

OCHOBHBIE METO/IbI PELIEHHSI COBOKYITHOCTEH paliMOHaIbHBIX ypaBHEHUN

OAHOPOIHBIE CUCTEMBI YPABHEHUI

OCHOBHbBIE METO/IbI PELICHHS] CUCTEM UPPALIMOHAIBHBIX YPaBHEHUN

OCHOBHBIE METO/IbI PELICHHS] COBOKYITHOCTEH HPPALMOHAIIbHBIX YpaBHEHUN

OcHoOBHEIC MCTOJbI PCHICHUSA CUCTEM IMOKA3ATCIIbHBIX ypaBHeHI/If/'I

OCHOBHBIE METO/IbI PELIECHHSI COBOKYITHOCTEN MTOKA3aTEJIbHBIX YPaBHEHUN

OCHOBHBIE METOJIBI PEUICHHUS CUCTEM JIOTapU(PMUYECKIX YPABHEHUHN

OCHOBHbBIE METO/IbI PELICHUSI COBOKYITHOCTEN JorapuMUUYECKUX YpaBHEHUN

Dol u| v i —

Konumponsnan paboma Ne7no meme «Cucmemsl payuoHa1bHbIX,
UPPAUUOHAILHBIX NOKAZAMEILHBIX U J102aPUPMUYECKUX YPAGHEHUIL)

3agaum ¢ napamerpamu - 16 yacos

PanmoHnanbHbIE ypaBHEHHUs C TapaMeTpamMu

PannoHnasibHbIE HEpaBEHCTBA C TapaMeTpaMHU

PanyoHanbHbIE CUCTEMBI ¢ TApaMETPAMU

WppanmonanbHble ypaBHEHUS C TapaMeTpaMu

WppatmoHaibHbl HEpaBEHCTBA C TapaMeTpamMu

WppatmonanbHble cUCTEMBI € TapaMeTpaMu

[TokazarenbHble ypaBHEHHMS C TapaMeTpamMu

ITokazarenpHbIe HEPABEHCTBA C TApaMeTPaMu

[Toxa3aTenpHBIE CHCTEMBI C TTapaMeTPaMH

Jlorapudmuueckue ypaBHEHHS C ITapaMeTpaMu

Jlorapugmuueckie HepaBeHCTBA C TTapaMeTpaMu

Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu

TpuroHomeTpuveckne ypaBHEHUS C apaMeTpamMu

TpuroHoMmeTpruveckrne HEpPaBEHCTBA C apaMeTPaMHU

TpI/IFOHOMeTpI/ILIeCKI/IC CHUCTEMEI C ITIapaMETpaMu

SN N S N = = B = R B NI S T

Konmponvnasa paboma Ne7no meme «3aoauu ¢ napamempamu

IToBTOpEHUE, 00001IEHNE, CHCTEeMATH3AIMS 3HAHUI - 16 YacoB
1 ApudmMeTnueckue oreparuu ¢ JeUCTBUTEITLHBIMHI YHCIIAMH
2 Pemenne npoOHO-palioOHaIBLHBIX YPaBHEHUM
3 DneMeHTapHOE HcclieJoBaHue U rpaduku GyHKITUH
4 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUHN, COJEPKAIINUX CTENIEHU U KOPHU
5 Pemenune uppanunoHanabHbIX YpaBHEHHIMA
6 OcCHOBHBIE METO/IbI PELICHHSI TOKA3aTeIbHBIX YPABHEHUN
7 Pemenne norapupMuueckux ypaBHCHHUI
8 [IpeoOpa3oBanme TPUTOHOMETPUUECKUX BbIPAXKEHHIMA
9 Pemenue TpuroHoMeTpUUECKUX YpaBHEHUN
10 OT100p KOpHEH TPUTOHOMETPUUECKUX YpaBHEHUN
11 Brrurcnenue npou3BoAHBIX NIEMEHTAPHBIX (QYHKIIHIA
12 [IpumeHeHre MPOU3BOIHOM K UCCIEAOBAHUIO PYHKIIUN
13 [IpumeHeHne nHTETpana A HaXOKISHUS TUIOMIAeH MIOCKUX GUTyp
14 Ilpomesccymounaa ammecmayun. Hmozoean konmpoavnas pavoma (Ne8)
15 AHanu3 pe3yinbTaToB KOHTPOJIbHON paOOTHI
16 Cucremaru3zanus 3HaHUN
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