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HOACHUTEJIBHAA 3AIINCKA
HEJIX U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauaima MaTeMaTHYeCKOTO aHAM3a» SIBISETCS OJHUM W3 Hanbosiee 3HAYUMBIX B
porpamMme CTapIiel MIKOJbI, MOCKOJBKY, C OJHOW CTOPOHBI, OH 00ECIeYrBaeT HHCTPYMEHTAIBHYIO 0a3y i
M3YYCHHS BCEX €CTECTBCHHOHAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, (OPMUPYET JIOTHUECKOE U aOCTPaKTHOE
MBIIIJICHUE YYalIuXcs Ha ypOBHE, HEOOXOIUMOM JUIsl OCBOSHHS HMH()OPMATHKH, OOIIECTBO3HAHUS, HCTOPHUH,
CIIOBECHOCTH W JAPYrHMX IUCIUIUIMH. B pamMkax JaHHOTO Kypca Y4Yalluecs OBJIAJICBAIOT YHHUBEPCATBHBIM
SI3BIKOM COBPEMCHHOU HAYKH, KOTOpasi (GOPMYIUPYET CBOM TOCTHIKEHUS B MATEMaTHICCKOW opme.

Kypc anrebpsl u Hagam MaTeMaTHYECKOTO aHAIM3a 3aKJIaJbIBA€T OCHOBY JJISl YCIICHIHOTO OBJIAZCHUS
3aKOHaMH (PU3UKK, XUMUHW, OWOJIOTMH, ITOHHMAHUS OCHOBHBIX TCHICHIIMA PpA3BUTUS DSKOHOMHKH W
OOIIECTBEHHON JKHM3HH, II03BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX ITU(POBBIX W KOMITBIOTEPHBIX
TEXHOJIOTHUSX, YBEPCHHO UCIOJIL30BaTh MX JUIS JAJbHEHIIIET0 00pa30BaHUs M B TIOBCETHEBHOM KHU3HU. B TOXe
BpeMsi OBJIaJicHHE aOCTPAKTHBIMU M JIOTHYECKH CTPOTUMH KOHCTPYKIHSIMH aireOpbl W MaTeMaTHYeCKOTO
aHaJlu3a pa3BUBAaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH, JIOKa3bIBATh
VTBEPXKICHHUSI C TIOMOIIBIO WHAYKIIMM W  PACCyXJaTh JCIyKTHBHO, WCIIOJIB30BaTh 0000mMEeHne |
KOHKPETHU3aIlNI0, a0CTparupoBaHKe U aHAJIOTHIO, POPMUPYET KPEaTUBHOE M KPUTUIECKOE MBIIIICHHE.

B xone m3ydeHus xkypca «Anrebpa W Hadajga MaTeMAaTHYECKOTO aHAIIN3a» YdalllHecs MOJydaroT HOBBIH
OTIBIT PEIICHUS TPUKIAIHBIX 3a/1ad, CAMOCTOSITEIBLHOTO ITOCTPOSHUS MAaTEeMAaTHYECKUX MOJENIel pPeaTbHBIX
CUTyallui, WMHTEPIpPETAlMd TOJYyYSHHBIX PpEHICHUH, 3HAKOMSTCS C TNpUMEpaMHd  MaTeMaTHYCCKHUX
3aKOHOMEPHOCTEH B TPUPOJIC, HAyKe W HMCKYCCTBE, C BBIJIAIONIUMUCS MATEeMATHUYECKAMHU OTKPBITHSAMH M HX
aBTOPaMHU.

Kypc o0Oimamaer 3HAYMTENBHBIM BOCHUTATEIHHBIM IMOTCHIIMAIIOM, KOTOPBIM peanu3yeTcss Kak depe3
y4eOHBI MaTepua, CrocoOCTBYIONUN (HOPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M 4epe3 CIenupuKy
yUeOHON JNEesITeThbHOCTH, TPEOYIOMmEeH MPOJODKUTEIBHON KOHIICHTPAIMM BHUMAHHS, CaMOCTOSTEIBHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 32 MOJyYCHHBIH PE3yIIbTaT.

B ocHoBe Meronuku oOydeHHs anredpe W HavajlaM MaTeMaTHYeCKOTO aHAIHM3a JISKUT JIeSTeIbHOCTHBIN
MIPUHITATI OO yUEHUS.

B crpykrype kypca «Anrebpa M Havajga MaTeMaTHYECKOTO aHAIM3a» MOKHO BBIJEIUTH CIIEIYIOIINE
COoJiepKaTeIbHO-METOIMYECKUEe JIMHUU: «Yucna u BeIYMCIHCHUN», «DyHKIMM U rpadukm», «YpaBHEHHS U
HepaBeHCTBa», «Havama wmaremaTnueckoro ananm3a», «MHOXECTBAa U JIOTHKa». Bce OCHOBHBIC
COJIepKATEIbHO-METOIMYECKUE JIMHUU U3Y4arTCsS Ha MPOTSHKCHUHU JBYX JIET OOyYeHHUs B CTapliei IIKOJIe,
€CTeCTBEHHO JIOTIOJHSSA APYr Jpyra W IMOCTENEHHO HACHINAsCh HOBBIMH TEMaMH W pasieiamu. MOXKHO ¢
YBEPEHHOCTBIO CKa3aTh, YTO JaHHBIA KypC SIBJISICTCS MHTETPATUBHBIM, IIOCKOJIbKY OOBCIUHICT B cede
COJIepKaHUEe HECKOJIBKUX MATEMAaTUYCCKUX TUCIUILINH, TAKUX KaK anredpa, TPUTOHOMETpPHs, MaTeMaTHYCCKHH
aHaJM3, TEOPUs MHOXKECTB, MaTeMaTHUecKas Joruka u jap. [lo Mepe TOro, Kak ydaliuecs OBJAJICBAOT BCE
0oJiee MIUPOKUM MATEMATHYCCKUM aIlapaToM, y HUX IMOCIEIOBATEIBHO (HOPMHUPYETCS U COBEPIICHCTBYETCS
YMEHHUE CTPOHMTh MATEMAaTHYECKYH) MOJICNIb PEajJbHONH CHUTyallud, TPUMEHSTh 3HAHUSA, TOJYYCHHBIC IPH
W3YYEHHH Kypca, Ui PEIICHUS CaMOCTOSTEIbHO CHOPMYIHMPOBAHHONW MAaTEeMaTWYECKON 3alaud, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenpHO-MeTOAMUEeCKast JIMHKUS «Yuciia ¥ BBIYMCICHHS» 3aBepuiacT (OpMUPOBAHHE HABBIKOB
WCIIOJIb30BaHUS JICHCTBUTENBHBIX YHCEN, KOTOpoe ObLII0O HA4aTO B OCHOBHOM IKoje. B crapieit mkomne ocoboe
BHMMaHHE yzensercs (OPMUPOBAHUIO HABHIKOB PpAIMOHANBHBIX BBIYMCIECHUH, BKJIIOYAOMIUX B celd
WCIOJIb30BaHME PA3IUYHBIX (OPM 3alMCH YHUCIA, YMEHHUE JeNaTh MNPUKUIKY, BBITOIHATh MPHOMMKEHHBIE
BBIYHCIICHUS, OIICHUBATh YWCJIOBBIE BBIPAKEHUS, pabOTaTh ¢ MATEeMATUYECKUMHU KOHCTAaHTaMH. 3HAKOMBIE
y4daliuMcslT MHOJKECTBA HATYpalbHBIX, IENbIX, PAIHMOHATBHBIX M JEHCTBUTENIBHBIX YHUCEN JOTMOIHSIOTCS
MHO>KECTBOM KOMIUIEKCHBIX 4HhCel. B KakJI0oM W3 3TUX MHOXECTB PacCMaTPUBAIOTCS CBOMCTBEHHBIE €My
cneruduIecKre 3a1a4l U ONepalfu: JeJICHNEe HaIENI0, ONEPHUPOBAHUE OCTATKAMU HA MHOXECTBE IIENIBIX YHCET;
0ocoOble CBOWMCTBA pAIMOHAIBHBIX W UPPAIMOHATBHBIX 4YHUCEN; apu(MeTHYeCKHue OIepaluu, a TaKKe
W3BJICUECHUE KOPHS  HATypaJdbHOW CTEeNeHHM Ha MHOXKECTBE KOMIUIEKCHBIX uucel.  bmaromaps
MOCJIEIOBATEILHOMY DACIIMPEHUIO Kpyra HCIHOJIb3YeMbIX YHCEl M 3HAKOMCTBY C BO3MOXHOCTSIMHU HUX
MPUMEHEHHsI JJIs PeUIeHHs] pa3iMyHBIX 3a7a4d (QopMHUpyeTCs MPEICTaBICHHE O €IMHCTBE MATEeMaTUKH Kak
HaykKu U e€ PO B TMOCTPOCHUHM MOJENel peallbHOTO MHpa; IIMPOKO HCHOJB3YIOTCS 0O0O0OIIeHHe |
KOHKPETHU3AIIUS.



JIunus «YpaBHEHMSI M HEPABEHCTBa» PEAIM3yeTCsl Ha MPOTSHKEHUM BCEro OOydeHMs B CTaplled HIKOJIE,
IIOCKOJIBKY B KaKI0M paszene [IporpaMMsl peyCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3a1a4d. B pe3ynbrare
ydaliuecs OBJIAaJEBAIOT Pa3IMYHbIMU METOJAMU PELICHUS pallMOHAIBHBIX, UPPALMOHAJIBHBIX, I0KA3aTEIbHBIX,
norapu(MUYECKUX U TPUTOHOMETPHUECKUX YpAaBHEHUI, HEPABEHCTB U CHUCTEM, a TAKKE 3aj]ad, COJAepIKaIIUX
napameTpel. [lomydeHHbIE YMEHHS UIMPOKO HCIOJB3YIOTCS TPU HUCCIEAOBAaHMM (PYHKIMHA C TMOMOIIBIO
[IPOM3BOJIHOM, MpU pElIeHUU TNPHUKIAJHBIX 3aJad M 3a/Jad Ha HaXO0K/IEHUWE HamOOJbIIMX W HAaWMEHBIINX
3HayeHWd GyHkuuu. JlaHHas conepkartenbHas JHMHUS BKIIOYAaeT B ce0s Takke (GOPMHpPOBAHHME YMEHHA
BBIMIOJIHATE  pacy€rel 1o  QopmynaMm, mnpeoOpa3oBaHHs  PAUOHAIBHBIX,  HPPALMOHAIBHBIX U
TPUTOHOMETPHUYECKUX BBIPAKCHUH, a TAKKe BBIPAKCHUH, COJEpIKAIIMX CTETEeHU U jorapudmel. braromaps
M3YYEHHIO alreOpandeckoro Marepuana MPOUCXOMUT JajbHEWINee pa3BUTHE AITOPUTMHYECKOTO |
aOCTpaKTHOTO MBINUICHUS YdJalIuxcs, (HOPMHUPYIOTCS HABBIKA ACAYKTUBHBIX PACCYKIEHHH, pPabOTBI C
CHUMBOJIBHBIMH (popMaMu, IPEICTABICHNS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEHN B BHJI€ PABEHCTB U HEPABEHCTB.
Anrebpa npearaet 3p¢GeKTUBHbIE UHCTPYMEHTHI Ui PEIICHUs TPaKTHUYECKUX U €CTECTBEHHOHAYYHBIX 3ajad,
HarJIgJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopepxarenpHo-MeToAMYEeCKass JUHUS «DYHKIMM M TpapuKW» TECHO NEperieTaeTcs ¢ JAPYTUMH
JIMHUSMH Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 33JJa€T MOCIEA0BAaTENBHOCTh U3yU4EeHHs MaTepuana. M3yyenue
CTETIEHHOM, MMO0Ka3aTeIbHON, JJOTapu(pMUUECKON U TPUTOHOMETPUYECKUX (YHKIIMM, UX CBOMCTB U rpaduKoB,
UCIO0JIb30BaHNE (YHKLIMNA A pelieHHs 3aJad U3 JAPYruX y4eOHBIX NPEIMETOB U peajbHOM >KU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYE€CKUM aHaJIM30M, TaK U C pellleHHeM YpaBHEHHMH U HepaBeHCTB. [Ipu aTom Gosbioe
BHUMaHUE YyAensieTcss (pOpMUPOBAHUIO YMEHHS BbIpaXXaTb (OpMYIaMH 3aBUCHUMOCTH MEXIY pazIuYHbBIMU
BEJTMYMHAMHU, UCCIIEIOBATh MOJy4YE€HHbIEe (YHKIHMH, CTPOUTh UX rpaduku. MaTepuan 3Tol coaepiaTellbHOMN
JIMHUY HaleJIeH Ha pa3BUTHE YMEHUN M HAaBBIKOB, O3BOJIIONINX BbIpaXaTh 3aBUCUMOCTH MEXY BEIMYUHAMU
B pa3inyHOM (opme: aHATIUTUYECKOU, rpaduueckoil u cioBecHO. Ero msydeHue cnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO MBIIIICHHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETH3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas ymHUA «Hadama MareMaTH4ecKOro aHaiaM3a» IO3BOJIAECT CYIIECTBEHHO pPaCIIUPUTH
Kpyr KaK MAaT€MaTU4eCKUX, TaK U MPUKIAJHBIX 33[a4, JOCTYIHBIX LIKOJBHHUKAM, TAK KAK y HUX IOSABIIACTCS
BO3MOKHOCTh CTPOUTH TPaQUKH CIOXKHBIX (DYHKIMH, ONpEenensaTh UX HAUOOJbIINE M HAUMEHbIINE 3HAYCHMUS,
BBIUUCIIATE IUIOIAA GUryp U OOBEMBI TeJl, HAaXOAUTh CKOPOCTH W YCKOpEHHUs mnpoueccoB. JlaHHas
coZiepKaTenbHasi JIMHUSA OTKPBIBAET HOBBIE BO3MOYKHOCTH IMOCTPOCHHUS MAaTE€MaTHYECKHX MOJENIEH PEeabHBIX
CUTyallMi, MO3BOJIICT HAXOOWTh HAWIyylllee pENICHHWE B NPUKIAIHBIX, B TOM YHCIE COLUAJIBHO-
HSKOHOMHYECKUX, 3a7ayaxX. 3HAKOMCTBO C OCHOBAMM MaT€MaTHYECKOrO aHajli3a CIOCOOCTBYET pa3BUTHUIO
a0CTpakTHOro, (POPMaIBHO-JIOTHYECKOTO U KPEAaTUBHOI'O MBINUICHUS, (JOPMUPOBAHUIO YMEHHMH PacrO3HaBaTh
IIPOSIBJICHUSI 3aKOHOB MaTEMATHKM B HAyKe, TEXHUMKE U MCKYCCTBE. Y4Yalluecs Y3HAIOT O BbIIAIOLINXCS
pe3yibTarax, MOJYyYeHHBIX B X0JI€ Pa3BUTUS MaTeMaTHKH KaK HayKH, U 00 X aBTOpax.

CopnepxaTenpHO-MeTOAMYECKasE JTUHUSA «MHOXECTBAa M JIOTMKa» BKIIOYAET B CE0Sl 2JIEMEHTHl TEOPUM
MHOKECTB U MaTEMaTHYECKOM JIOTUKH. TeOpeTHKO-MHOKECTBEHHbIE IPEJCTABIICHUS IIPOHU3BIBAIOT BECh KypC
IIKOJPHOM MaTeMaTUKU W IpeJylaraloT Haubosee YHHMBEpPCAIbHBIH SI3bIK, OOBEIUHSIOLIMI BCE pa3/eibl
MaTEMaTUKU U €€ IMPWIOKEHUHN, OHU CBSI3BIBAIOT Pa3HbIE MAaTEMAaTHYECKUE NUCLMIUIMHBL U UX IPUIOKCHUS B
enuHoe nenoe. [1oaToMy BakHO JaTh BO3MOXKHOCTH IIKOJIBHUKY MOHMMAaTh TEOPETHUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEMaTHKHU U MCIIOJIb30BaTh €ro JUIsl BBIPAKEHUS CBOMX MbICIEH. JIpyruM BaKHBIM ITPU3HAKOM
MaTeMaTUKU KaK HayKM ClelyeT IpHU3HaTh CBOWCTBEHHYIO €M CTpPOrocTb OOOCHOBaHMH M ClleZIOBaHUE
ONPENCIEHHBIM IIPABUJIAM IIOCTPOEHUS JOKA3aTeNIbCTB. 3HAKOMCTBO € 3JIEMEHTAMM MAaTeMAaTHYECKON JIOTUKU
CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHHS YYalUXCsl, TO3BOJSIET UM CTPOUTHh CBOU PACCYKICHUS Ha
OCHOBE JIOTMYECKHX MpaBml, (GOPMHUPYET HABBIKU KPUTUUECKOTO MBIIIICHHUS.

B kypce «Anrebpa u Hayajga MaTeMaTHYECKOTO aHaIM3a» IMPHUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO
MOJICIUPOBAaHUS, KOTOpPbI€ INPU3BaHBl CIIOCOOCTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOEHUS Mojiesei
peanbHBIX CHUTYallMd, HCCIEAOBaHMs 3TUX MOJeJed C MOMOIIbI0 ammapaTta aareOpbl ¥ MaTeMaTHYecKOTro
aHaJIM3a, MHTEPIPETAlMM IOJIyYEHHBIX pe3ynbTaroB. Takue 3aaHMs BIUIETEHBI B KaXAbIH W3 pa3lelioB
IIporpaMmsl, MOCKOJIBKY BECh MaTepuai Kypca MIMPOKO MCIOJIb3YETCs JUIsl pelIeHNs NpUKIagHbIX 3a1a4d. [1pu
pelIeHNH pEeAJbHBIX NPAKTUYECKUX 337ad ydallluecss pPa3BUBAIOT HAONIOJATEeIbHOCTh, YMEHHE HAaXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThbcs, UCHOJB30BATh AHAJIOTHIO, 0000IIAaTh U KOHKPETU3UPOBATH MPOOIEMY.
JleaTenbHOCTh M0 (POPMUPOBAHMIO HABBIKOB PEIICHUS MPUKIIAJHBIX 33]a4 OpPraHU3yeTcsl B MPoIlecce U3ydeHUs
BCEX TeM Kypca «Anredpa 1 Hayalla MaTeMaTHUYECKOTO aHAIIN3a.



MECTO YYEBHOTI'O KYPCA B YYHEGHOM IIVIAHE

Cornacuo yweOHomy miany B 10 —11 knaccax wu3yuaercs y4eOHBIH Kypc «AnreOpa u Haudana
MaTeMaTHYEeCKOTO aHaJIM3a», KOTOPBIA BKIIOYAET B ceOs CIeIyolie OCHOBHBIE pas/ielibl coaepkanus: «Hucna
U BBIYHCIICHUS», «YpaBHEHHS U HepaBeHCTBa», «DyHKmu U rpadpukny, «Havama MaTeMaTndeckoro aHain3ay,
«MHOKeCTBA U JIOTUKAY.

B Yuebnom miane Ha u3ydeHHEe YriayOIEHHOTO Kypca anreOpbl M Hadal MaTeMaTHYeCKOTO aHaN3a B
10—11 kmaccax oTBoaUTCS HE MeHee 4 y4eOHBIX YacOB B HEICIO B TEYCHUE KAXKJIOTO Tojja 00ydeH s, BCEro 3a
nBa roja ooyuenust — He MeHee 280 y4eOHBIX 4acoB.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA VYYEBHOI'O IIPEIMETA «AJITEBPA H
HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

OcBoenune yueOHOTO mpeamera «Anredpa v Havajla MaTeMaTHUYEeCKOTO aHAIM3ay JIOJDKHO 00ecTeurnBaTh
JNOCTHKEHHE Ha YPOBHE CpelHero ooOmero oOpa3oBaHUs CJEAYIOMIMX JIMYHOCTHBIX, METalPEIMETHBIX M
MIPEMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI y4E€OHOTO mpenMeTa «MaTeMaTnkay XapakTepu3yTCs:

I'pak1aHCKO€ BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTHIO TPAKIAAHCKOW TO3UIIUU OO0YJArOIIErocsi Kak aKTHBHOTO W OTBETCTBEHHOTO YIieHA
pOCCHICKOTO OOIIecTBa, MPEACTABICHHEM O MaTeMaTHYECKHX OCHOBaX (YHKIMOHHPOBAHUS PA3THIHBIX
CTPYKTYp, SBJIEHUH, TMpoLEeayp TIpaxIaHCKoro ooOmiectBa (BbIOOpHI, OMNpPOCHl M Tp.), YMEHHUEM
B3aMMO/ICHCTBOBATh C CONMAIBHBIMA HHCTUTYTAMH B COOTBETCTBHU C WX (YHKIUSMHU ¥ Ha3HAYCHUEM.

[NaTpuoTnveckoe BOCOUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUNCKON MPAXKIAHCKONW MIEHTUYHOCTH, YBAKEHUS K MPOILIOMY U HACTOSILIEMY
pOCCHIICKOH MaTeMaTUKH, I[IEHHOCTHBIM OTHOLIEHHWEM K JOCTH)KCHHUSM POCCHUHCKHX MaTeMaTUKOB U
POCCHIICKOM MaTEMAaTHYE€CKOM IIKOJIbI, K MCIOJIb30BAHUIO ATUX JOCTHKEHUM B JPYrUX HayKax, TEXHOJOTHIX,
chepax SIKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

OCO3HAHHMEM JyXOBHBIX IIEHHOCTEM pOCCHICKOrO0 Hapona; CHOPMHUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHMS, STUYECKOIO IMOBEICHMS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHH HayKu H
JeSITeNIbHOCTBIO YUYEHOT0; OCO3HAHHUEM JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMUMUBOIO OyIyIIEro.

DCTEeTUYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MUPY, BKIIIOUasi ICTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/la4, pEHIeHHWH, pacCyXJIEeHUH; BOCIHPUUMYMBOCTHIO K MAaTEeMAaTUYECKUM acleKTaM pa3jHyYHbIX BHJIOB
HCKYCCTBa.

duznyeckoe BOCOUTAHUE:

chOpPMUPOBAHHOCTHIO YMEHHUS TMPUMEHSATh MaTeMaTHYeCKHE 3HAaHWA B HHTEpecax 3J0pPOBOTO U
6e3omacHoro oOpa3a KH3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBBIO (30pOBOE MHUTAHHE,
cOamaHCHpPOBAHHBI PpPEXUM 3aHATUH U OTIbIXa, peryinspHas (Qusnueckas akTHUBHOCTH); (pU3MUecKoro
COBEPIICHCTBOBAHUS MPU 3aHATUSX CIIOPTUBHO-03/I0POBUTEIBHOMN AESITEILHOCTHIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYHdy, OCO3HAHHMEM LIEHHOCTH TPYJIOJIO0Ms; HHTEPECOM K pa3In4HbIM chepam
npodeccHoHaNbHOM eATEeNbHOCTH, CBS3aHHBIM C MATEMAaTUKOW W e€ MPUJIOKEHUSMHU, YMEHHUEM COBEPIIAThH
OCO3HAHHBII BeIOOp Oyayiieil mpodeccuu U peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHbBI; TOTOBHOCTBIO U
CMOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa30oBaHMI0O M CaMOOOpa30BaHUIO Ha MPOTSHKEHWH BCEH IKU3HM,
TOTOBHOCTHIO K AKTHBHOMY YYaCTHIO B PEIICHUN MPAKTHYECKUX 3a/1a4 MAaTEeMAaTUYECKOI HAIPaBICHHOCTH.

DKOJIOTUYECKOE BOCHUTAHUE:

c(OPMUPOBAHHOCTHIO HKOJIOTUYECKOW KYIbTYPHI, NMOHUMAHUEM BIHSHHS COIHATIBHO-3KOHOMHYECKUX
MPOIIECCOB Ha COCTOSIHUE NPUPOJHOM U COLMAIbHOM Cpeibl, OCO3HAaHMEM TIJ00aJBHOTO XapakTepa
AKOJIOTHYECKUX TPOOJIeM; OpHUEHTAlel Ha TMPUMEHEHHE MaTeMaTUYeCKUX 3HAHWM Ui pelieHus 3a7ad B
o0nacTu OKpyKarolleil cpeapl, MIAaHUPOBAaHUS IMOCTYIKOB M OIEHKA HMX BO3MOXKHBIX IOCIEICTBUN I
OKPYKaIOILEH CPeJIbl.

LIeHHOCTH HAYYHOTO MO3HAHUS:

Cc(OPMHPOBAHHOCTHIO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U




OOIIECTBEHHON MPAKTUKH, TTOHUMaHWEM MAaTEMaTHYeCKOW HAayKd Kak C(epbl YeIOBEUECKOU esSTEIbHOCTH,
3TamoB €€ pPa3BUTHUS W 3HAYUMOCTU JJISl PA3BUTHUS [UBUIM3AIMU; OBJIAJICHUEM S3BIKOM MATEMATHKH H
MaTEeMaTHYeCKOW KYJIBTYpOH KakK CPEICTBOM TO3HAHHS MHUPA; TOTOBHOCTHIO OCYIIECTBISTH IMPOSKTHYIO M
HCCIIEIOBATENIbCKYIO JACSITETbHOCTh HHINBHUIyaTHHO U B TPYIIIIC.

METANPEAMETHBIE PE3YJIbTATbHI

MertanpeaMeTHbIe  pe3yabTaThl  OCBOSHUS  NpOrpaMMbI  ydeOHOTO  mpeamera  «MareMaTukay
XapaKTePU3YIOTCS  OBIAJCHUEM VHUBEPCAbHbIMU — HO3ZHABAMETbHBIMU  OClCMBUSMY,  VHUBEPCAIbHbIMU
KOMMYHUKAMUGHBIMU OeUCMBUAMU, YHUBEPCANbHbIMU PE2YIAMUGHBIMU OeliCMBUSIMU.

1) Vuusepcanvuvie noznasamenvuule oelicmsus, odecneyusarom Gopmuposanue 6a308biX KOSHUMUGHbIX
npoyeccos obdyuarowuxcsi (0ceoenue Memooos NOZHAHUSL OKPYNCAIOWE20 MUPA;, NPUMEHeHUEe JI02UYECKUX,
UCCe0068amMenbCKUX onepayuil, ymenui pabomams ¢ uHgopmayuetl).

ba3zoBrie Jorndeckre AeUCTBUS:

® BEISBIISITH W XapaKTEPU30BaTh CYIICCTBCHHBIE IPU3HAKH MAaTEMaTHYEeCKUX OOBEKTOB, TIOHSATHH,
OTHONIICHUA MEXIY TOHATUAMU; (HOPMYIUPOBATH ONPEICIICHUS TOHSITHIA, YCTaHABIMBATH CYIMICCTBECHHBIN
MPU3HAK KJIACCH(PUKAIIUN, OCHOBAHHUS JJTsE 00OOIICHNS ¥ CPABHEHHU S, KPUTEPHUH ITPOBOAMMOTO aHAIH3a,

® BOCIPUHUMATh, (OPMYIUPOBATH U MPEOOPA30BLIBATh CYXKICHUS: YTBEPIUTCIBHBIC U OTPHUIATEILHBIC,
¢IMHUYHBIC, YACTHBIE ¥ OOIIHE; YCIOBHBIC,

® BEHIIBIIATH MaTeMaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U W IMPOTHBOpeurs B (hakTax, JaHHBIX,
HaAOJIOJICHUSAX U YTBEPXKICHUSX; PEJIaraTh KPUTSPUHN TS BBISBICHHS 3aKOHOMEPHOCTEH M TPOTUBOPEUHIA,

® JIeNIaTh BBIBOJIBI C MCIIOJIh30BAaHUEM 3aKOHOB JIOTHKH, JISTYKTUBHBIX H HHIYKTUBHBIX YMO3aKITFOUCHUMH,
YMO3aKJIFOUEHUH 110 aHAJIOTHH;

® TPOBOJWTH CAMOCTOSATEIBHO JIOKA3aTeIbCTBA MAaTEMAaTHYCCKHX yTBEPKJICHUH (TpsSMBIE W OT
MPOTUBHOTO), BBICTPAWBaTh AapPTyMEHTAIUIO, MPHBOJUTH TPUMEPhl W KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIC CY)KJICHUSI ¥ BBIBOJIBI;

e BBIOMpaTh CIIOCO0 pelieHns y4eOHOM 3a1aun (CpaBHUBATh HECKOJIPKO BAPUAHTOB PEIICHUS, BEHIOMPATDH
HanOoJIee MOIXO AN C YIETOM CaMOCTOSATEILHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBrIe HccaeIOBaTEILCKUE ICHCTBHS:

® HCIIOJIb30BaTh BOMPOCHI KaK HMCCIIEI0BATEILCKUM HMHCTPYMEHT IMO3HAHHS; (POPMYIUPOBATH BOIPOCHI,
(buKcUpyromue TPOTUBOPEYHE, MPOoOIeMy, YCTaHaBIMBaTh HMCKOMOE W JaHHOE, (OPMHpPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3UIINIO, MHEHUE;

® [IPOBOJIUTh CAMOCTOSATEILHO CIUIAHUPOBAHHBIA OKCIIEPUMEHT, HCCICIOBAaHUE I10 YCTAHOBIICHHUIO
0COOEHHOCTEH MAaTeMaTHYEeCKOTr0 0OBEKTa, SIBJIICHHUS, MPOIECCa, BBHIABICHUIO 3aBUCUMOCTEH MEXy 00BEKTaMH,
SIBJICHUSIMH, TTPOLIECCAMH;

® CaMOCTOSITEIBLHO (POPMYIUPOBATH 00OOIIEHUS W BBIBOJIBI TIO pe3yiIbTaTaM MPOBEACHHOTO HAOJIOICHMS,
HCCIIe0BaHUs, OIICHUBAThH JOCTOBEPHOCTH MOJYUYESHHBIX PE3YyIbTaTOB, BEIBOJIOB U 000OIICHHUI;

® [IPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, & TAK)KE BBIABUTATH MPEIIOI0KEHNS O €0 pa3BUTHH
B HOBBIX yCJIOBHSIX.

PaboTta ¢ naHdopMalmeii:

® BBIABJIATH NeUIMTHI MHPOPMAIIUH, JAHHBIX, HEOOXOJAMMBIX JUIsl OTBETa HA BOIMPOC W ISl PEIICHUS
3a7a4u;

e BrIOMpaTh MH(MOPMAIMIO U3 MCTOYHHMKOB PA3IUYHBIX THIIOB, aHAJIM3WPOBATh, CHCTEMAaTH3UPOBATh U
HMHTEPIPETUPOBATH HHPOPMAITUIO PA3TUYHBIX BUAOB U (GOPM MPEICTABICHUS;

® CTPYKTYypUpOBaTh WH(MOPMALIUIO, TPEACTaBIATh €€ B pPa3IMUHBIX (opMax, HILIIIOCTPUPOBATH
rpaduyuecKy;

® OIICHMBAThH HAAEKHOCTH MH(GOPMAIIUHU TI0 CAMOCTOSITENNEHO CPOPMYTHPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvuvie KOMMyHUKamMue@Hwle Oelicmaus, odecneuusarom cqhopmuposanHocmy COYUATbHbIX
HABbIKOG 0OYUAIOWUXCSL.

OO0renue:

® BOCIPHHHUMATh U (POPMYJIHPOBATH CY)KJCHHS B COOTBETCTBHUHU C YCIOBHUSIMH M IICJIIMU OOIICHUS; SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PECHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX, TaBaTh MOSCHEHUS 110 X0y
peleHus 3a/1a4i, KOMMEHTHPOBATh TIOJYUYCHHBIN Pe3yJIbTarT;

e B X0Jic OOCYXJIECHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOW TEMbI, MPOOJIEMBI, pelraeMoi
3aJ4a4u, BBICKA3bIBaATh UJCH, HALICJICHHBIC HAa IIOHUCK peL[IeHHH; COITIOCTAaBJISITH CBOH Cy)KI[eHI/I}I C Cy)KIICHI/ISIMI/I



JPYruX yYaCTHUKOB JMAJora, OOHApyXUBaTh pa3jiMyle U CXOJCTBO MO3UIIHIA; B KOPPEKTHOH Gopme
(bopMynUpoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,

® TIPEACTABIIATh PE3YNIbTAThl PELICHUS 33aJauH, SKCIIEPUMEHTA, UCCIICAOBAHMS, TPOEKTA; CAMOCTOATEIBHO
BBIOMpPATh (hopMaT BHICTYIUICHHUS C YIETOM 33/1a4 MPE3CHTAUN 1 0COOEHHOCTEH ayuTOPUH.

CoTpyIHUYECTBO:

® NIOHMMATh W WCIOJH30BaTh MPEUMYIICCTBA KOMAHIHOW W WHAWBHIyaTbHOW pabOTHI MPH PEIICHUU
y4eOHBIX 3aJad; MPUHUMATh IIeJTb COBMECTHOH IeATENbHOCTH, IUIAHHPOBATH OPIraHU3AIMI0 COBMECTHOM
paboThI, pacmpenensTh BUABI PadOT, JOrOBapUBATHCS, OOCYKIATh MPOIECC M Pe3yiabTaT paboThl; 0000IIATh
MHEHHS HECKOJIBKUX JIFOJICH;

® y4aCTBOBATh B IPYMIOBBIX (popmax paboThl (00CYyKIeHHS, 0OMEH MHEHUSMHU, «MO3TOBBIE IMITYPMBID» H
T.I1.); BBITMIOJHATH CBOIO YacTh PabOTBI M KOOPAWHHPOBATH CBOM JCHCTBHSI C IPYTMMH YICHAMH KOMAH/IBI,
OIICHUBATh KAa4YeCTBO CBOCTO BKJAJa B OOMIMI MPOJYKT TO KPHUTEPHUSIM, CPOPMYITHPOBAHHBIM YIaCTHUKAMH
B3aUMO/ICUCTBHS.

3) Vuueepcanvnvie pecynamusnule oeticmaus, obecneuusarom opmuposanue CMoblClO8blX YCMAHOBOK

U HCUBHEHHDBIX HABLIKOG TUYHOCHIU.

CaMoopraau3anus:

® COCTaBIIATH IUIAH, AJITOPUTM PEIICHUS 3aJa4dH, BHIOMpATh CIIOCOO PEIICHHS C YIETOM HMECHOIIHXCS
PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yIETOM
HOBOM HH(pOpMaIUN.

CaMOKOHTPOIIb:

® BJIQJICTh HAaBBIKAMHU II03HABATEIBHOW peQIIeKCHH KaK OCO3HAHHS COBEpPIIACMBIX JCHCTBUH H
MBICITUTENBHBIX TPOIECCOB, UX PE3yIbTATOB; BJIAJETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJIS Tporiecca 1
pe3ynbTaTa peueHrus MaTeMaTHISCKOM 3a1a4u;

® MPEeABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHMKHYTH NPH PEUICHUH 3aJa4Hd, BHOCUTbh KOPPEKTHBBI B
NESITETHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HANJICHHBIX OITMOOK, BHISBIICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE pE3yJbTaTa IEIM W YCIOBHSIM, OOBSCHATh NPUYUHBI JOCTHKCHUS WU
HEJOCTH)KEHHS PE3yIbTAaTOB JIEATEILHOCTH, HAXOAUTh OITMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI

10 kaacc
Yucia 1 BLIYUCICHUS

e (CB000OAHO OMEpUPOBATH MOHATHSAMU: pPALMOHAIBHOE 4YHCIIO, OECKOHEYHas IepHoauvecKas ApoOb,
MPOLIEHTHI; UPPALUOHAIBHOE YMCIO; MHOXECTBA PAallMOHAIBHBIX U JCUCTBUTENBHBIX YUCEN; MOIYIb
JNEHUCTBUTEIBLHOTO YUCIA.

e [IpumensaTs qpoduU U MPOLEHTHI AJS PEIIeHUs MPUKIATHBIX 3a7ad U3 PA3IMYHBIX OTpaciield 3HaAHUW U
pEATBHOM KU3HMU.

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

e (CB00OAHO oOmEpUpPOBaTh IMOHSATHEM: CTENEHb C LENbIM IMOKa3aTeleM; HCIOJIb30BaTh IMOIAXOAAIIYIO

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

CB00O1HO OTIEpUPOBATH OHATHEM: apU(PMETUUECKUI KOPEHb HATYPaTbHOM CTEMEHH.

CB0OOTHO OTIEpUPOBATH IOHIATHEM: CTETICHD C PAllMOHABLHBIM MTOKA3aTeIeM.

CB0OOTHO OTIEpHUPOBATH MOHIATUAMH: JJOTapu(M YKCIIa; IeCATUUHBIE U HATypalbHbIE JOrapu(MBbI.

CB0OOTHO OTIEpUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC YHCIOBOTO apTyMEHTA.

OnepupoBaTh NOHATUAMU: APKCUHYC, APKKOCUHYC U aPKTAHT'€HC YMCIOBOTO apryMEeHTa.

YpaBHeHHS U HEPABEHCTBA
e (CB00OAHO ONEPUPOBATH MOHATUSAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIC YPABHEHUS
U YPaBHEHUS-CIIEACTBUS; PABHOCUIIbHBIE HEPABCHCTBA.
e [IpuMeHATH pa3nUyHbIE METObI PEIICHUS PAlMOHAJIBHBIX M JAPOOHO-pallMOHATIBHBIX YpaBHEHU;
MNPUMCHATH MCTOJ MHTCPBAJIOB Ui PCIICHUA HCPABCHCTB.



CB00OHO OIEpUPOBATh MOHATHSAMH: MHOTOWIEH OT OJHOW IEepPEeMEHHOW; MHOTOWIEH C IIeJBIMU
KO3 puIMeHTaMH, KOPHA MHOTOWICHA; PUMEHSTDH JIeJICHHE MHOTOWICHa Ha MHOTOYIEH C OCTAaTKOM,
TeopeMy be3y u reopemy Buera i peuienus 3aaad.

CB00OHO OIEpHpPOBATh MOHATUSMHU: CHUCTEMa JIMHEHHBIX YpPaBHEHUH, MaTpuIla, OIPEACIUTEINb
MaTpUIBl 2 X 2 U ero TeOMETPUUYECKHI CMBICI; WCHOJIb30BaTh CBOMCTBA OMpPENCTUTENS 2 X 2 i
BBIYMCIICHUS] €r0 3HAUYECHUS, IPUMEHSTh ONPEACIIUTENN JUIsl PELICHUsS] CUCTEMBbl JIMHEHHBIX YpaBHEHUH;
MOJIENIUPOBATh pEallbHbIE€ CUTyalldd C IIOMOIIbIO CHCTEMbI JIMHEHHBIX YpPaBHEHHM, HCCIEA0BaTh
IIOCTPOCHHBIE MOJEIM C IIOMOLIBIO MATPUIl U ONIPEIEIUTENIEH, HHTEPIPETUPOBATH I10JIYyYEHHBIN
pe3yibTar.

Hcnonb3oBaTh CBOMCTBA JEMCTBUI ¢ KOPHAMHU JJ1s IpeoOpa30BaHUs BbIPaKEHUH.

BemonHATe mpeoOpa3oBaHMs YHCIOBBIX BBIPAKEHHH, COJACPXKAIMUX CTEIMEHW C PalMOHAIBHBIM
IIOKa3aTeseM.

Hcnonb3oBate cBoiicTBa TorapuMoB AJis MpeoOpa3oBaHMsl JOTapUPMUUECKUX BHIPAKEHUH.

CB0oOOJIHO omepupoBaTh MOHATUSIMH: HppalMOHAJIbHBIE, TOKa3aTeNbHbIE M Jorapudmuyeckue
YpaBHEHHUS; HAXOIUTh UX PELIEHUS C TIOMOIIbIO PABHOCUJIBHBIX MIEPEX0JI0B WM OCYILECTBIISAS IPOBEPKY
KOpHEH.

[IpuMeHSTh OCHOBHBIE TpPUTOHOMETpUUYECKHE (OPMYIBI s IPeoOpa3oBaHUs TPUTOHOMETPUUECKUX
BBIPAKEHUII.

CBOOOJTHO oOmepHpoBaTh IMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE; MPUMEHSATh HE0O0XOJUMBbIe
(bopMyIIbI 1Sl PEeIIEHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUH.

MonenpoBaTh peajbHble CUTYallUd Ha S3bIKe aiureOpbl, COCTaBIATh BBIPAXKEHUS, YpPaBHEHUS,
HEPABEHCTBA M0 YCIIOBHMIO 3a/1a4M, MCCIIEIOBATH ITOCTPOCHHBIE MOJEIN C HCIIOJIb30BAHUEM armapara
anreOpsl.

DOyYyHKUUM U TPapuKu

CBoOOaHO oOmepupoBaTh MOHATHUSAMHU: (PYHKIHS, CIOCOOBI 3amaHusi (YHKIMW; B3aMMHO OOpaTHbBIC
dbyHKIMHA, KOMIO3ULMA (QyHKIHH; Tpaduk (YHKIMH; BBITOJHITH 3JIEMEHTApHBIC MPEOOpa3oBaHUs
rpaduKoOB PYHKIIHIA.

CB00OOHO OTEPHPOBATH MOHATUSAMH: O00JACTH ONpPECIICHHS] U MHOXKECTBO 3HAYCHUU (DYHKIMHU, HYITU
(GYHKIUHU, TIPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

CB00OOJHO ONEpHpPOBATh TOHATHSIMHU: YETHBICE W HEUYETHBIC (QYHKIUH, NEPUOAUYECKUE (QYHKITUH,
MPOMEXYTKH MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl ¥ MHHHMYMbI (YHKIWH, HauOoJbiee U
HaMMCHBIIee 3HAYCHUE (QYHKIIMH Ha IPOMEKYTKE.

CB00OJHO OTIEpUPOBATh TOHATUSMH: CTEIEeHHas (DYHKIHS C HATypaJllbHBIM W IEJBIM IOKa3aTeleM,
rpadMK CTEIICHHOM (YHKIIUHM C HATYPAIBbHBIM U IEJBIM T0Ka3aTesieM; rpaduK KOpHs N-Of CTEIEeHU Kak
(byHKIIMU 00paTHOM CTETIEHU C HATYPaIbHBIM ITOKa3aTeJIeM.

OnepupoBaTh TOHATUSAMH: JIMHEWHAs, KBaJpaTUYHAs W JPOOHO-IMHEHHAs (YHKIUH, BBITIOJIHSITh
AIIEMEHTAPHOE UCCIICIOBAHUE U TIOCTPOCHUE UX I'Pa(UKOB.

CB00OHO OIEpUPOBaTh MOHSATHSIMHU: TOKa3aTeidbHAs W Jorapudmuueckas (QyHKIMH, UX CBOWCTBA U
rpadMKu; UCII0JIb30BaTh UX IPadUKH ISl PEUICHUS YPaBHCHUIA.

CB0OOOJHO  OmlEepUpOBaTh  TOHATUSMH:  TPUTOHOMETPUYECKAs  OKPY)KHOCTb,  ONpEICICHHE
TPUTOHOMETPHUYECKUX (PYHKIIUH YHCIOBOTO apryMEHTAa.

Hcnonb3oBath rpaduku GyHKIUNA A UCCIEAOBaHUS MPOIIECCOB M 3aBHCUMOCTEH MpH peleHUH 3a1a4
U3 JIpYruX y4eOHBIX MPEAMETOB M PEallbHOM JKM3HH; BBIpAKATh (POPMYIaMU 3aBUCUMOCTH MEXKIY
BETTUYMHAMHU.

Hagana MmaTeMaTH4eCKOI0 aHAJIN3a

CB000HO OMNEpUpPOBATH MOHATUAMH: apudMeTHyeckas M IeOMEeTpHuYecKas Mporpeccus, O0ECKOHEYHO
yOBbIBaroIasi reoMeTpudecKas Mporpeccusi; TMHEHHBINH U 3KCIIOHEHIIMAIBHBIA pOCT, (hopMysa CIIOKHBIX
MPOIIEHTOB; UMETh MPECTABIICHNUE O KOHCTAHTE e.

Vcnonp30BaTh MPOrpeccHy ISl pelIeHus peaabHbIX 33/1a4 MPUKIIAAHOTO XapaKkTepa.

CB0060IHO OTEPUPOBATH MOHATUAMU: MOCIEAOBATEIBLHOCTh, CIOCOOBI 33JaHUs MOCIEI0BATEILHOCTEH,
MOHOTOHHBIE M  OTPaHMYCHHbIE  IOCIENOBATEIbHOCTH;  IOHMMATh  OCHOBBI  3apOXKIEHUS
MaTeMaTHYeCKOTO aHaIM3a KaK aHaln3a 0ECKOHEUYHO MaJbIX.

CB000OHO omepupoBaTh MOHATHUAMHU: HENpEepbIBHbIE (DYHKIMM; TOYKHU pa3pbiBa rpaduka (yHKIUU;
aCUMIITOTHI rpaduka QyHKIUH.



CB00601HO OnIEpUpPOBATH MOHATHEM: (DYHKIUS, HETIPEPBIBHAS HA OTPE3KE; IPUMEHSITH CBOMCTBA
HENPEePbIBHBIX QYHKIMNA I PELICHHS 3a1a4.

CB00601HO ONIEpUPOBATh MOHATUSAMHU: TIEPBasi U BTOPasi MPOU3BOAHBIE (DYHKINH, KacaTelbHas K rpaduky
byHKIMH.

Bbraucnare npou3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIMH JIBYX (DYHKIIUIi; 3HATDH
MIPOU3BO/IHBIC IIEMEHTAPHBIX (PYHKITHH.

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

MHo:xecTBa M JIOTHKA

CB00601HO OTIEPUPOBATH TOHATHSIMH: MHOXKECTBO, OTIEPAIINU HAJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJis ONMCaHMs PEeajbHBIX MPOLECCOB U SBICHUI,
IIpY pEeIIeHUH 3a]a4 U3 IPYruX y4eOHBIX IIPEIMETOB.

CBOOOJTHO omepupoBaTh MOHATHUSIMU: OINpEIENIEHUEe, TEOopeMa, YpaBHEHHE-CIIEJICTBUE, CBOWCTBO
MaTeMaTH4eCKOro 00bEeKTa, J0Ka3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHHS M HEPABEHCTBA.

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

CB00O0OHO OTIEpUPOBATH MOHATUSIMU: HATYPAITHHOE U 1EJI0€ YMCIIO, MHOXKECTBA HATYypPaJbHBIX U IEJIBIX
YHUCell; UCIMOJb30BaTh NMpuU3Haku Aenumocty uensix yucen, HOJ m HOK HarypanbHbIX uncen mis
peleHus 3aaa4, NPUMEHATh anroput™ EBkina.

CB00OOHO OTIEpUPOBATH TIOHITHEM OCTaTKa MO0 MOYJII0; 3alUChIBATh HATYpPAIbHBIC YHUCIIA B PA3IMYHBIX
MO3UIIHOHHBIX CUCTEMAX CUHCIICHUS.

CB00OOHO oOMEepUpOBaTh TMOHATUSIMH: KOMIUIEKCHOE YHCJIO M MHOXKECTBO KOMIIJIEKCHBIX YHCEI;
MPEACTABIATh KOMILJIEKCHBIC YHCIIa B alreOpandeckol W TPUTOHOMETPHUYECKOW (opMe, BBITIOIHATH
aprupMETHUYECKUE OTIepaIlii ¢ HUMHU U M300pakaTh Ha KOOPAUHATHOM TIIIOCKOCTH.

YpaBHeHNs] U HEPABEHCTBA

CBoOOIHO omepupoBaTh TMOHATHUSAMHU: UpPpPALUOHATbHBIC, IOKa3aTelbHbIE U JIoTapupMHUUEcKUe
HEPaBEHCTBA; HAXOUTh UX PELIECHUS C OMOIIBIO PABHOCUIIBHBIX MTEPEXO0I0B.

OcyiecTBIATh 0TOOP KOPHEW MPH PELLIEHUU TPUTOHOMETPHUUECKOTO ypaBHEHUSI.

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

CBoOOIHO omepupoBaTh MOHATHSMHU: CHCTEMa M COBOKYIIHOCTh YPaBHEHMH U HEPaBEHCTB;
PaBHOCHJIbHBIE CHCTEMbl U CHUCTEMBI-CIECJICTBUS; HAXOIUTh PELIEHUS CHUCTEMbl M COBOKYITHOCTEH
paloHaIbHBIX, UPPALMOHAIILHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHEHUI 1 HEPABEHCTB.
Pematp paumonanbHble, HppallMOHATILHBIE, TOKA3aTENIbHbIE, JIOTAPU(PMUUECKHE U TPUTO HOMETPUUECKHE
YpaBHEHHUS U HEPABEHCTBA, COJIEPKAIlMe MOYIH U ITapaMeTphI.

[IpumensaTh rpaduyeckue METOABI S pPEUICHHs YpaBHEHMM KM HEPaBEHCTB, a Takke 3agad C
rnapameTpamu.

MopnenupoBaTh peajabHble CHUTYalldd Ha S3bIKE anreOpbl, COCTaBIATh BBIPAKECHUS, YpPAaBHEHUS,
HEpPAaBEHCTBA M UX CHCTEMbl [0 YCJIOBHUIO 3aJauyd, WCCIEA0BaTh IOCTPOCHHBIE MOAENTU C
MCII0JI30BaHMEM afmnapara areOpbl, UHTEPIPETUPOBATD MOJTYUYEHHBIH pe3ylbTar.

DyHKUUH U TPapuKu

CtpouTth rpaguKi KOMHO3UIUN (PYHKIMHA C TIOMOIIBIO JIEMEHTAPHOTO MCCIIEOBAHUS U CBOMCTB
KOMIIO3ULIUH JIBYX (YHKLUH.

CtpouTth reomeTprueckue o00opassl ypaBHEHUI 1 HEPAaBEHCTB HA KOOPJUHATHON TJIOCKOCTH.
CB00601HO OTIEPHPOBATH MOHATHIMU: TPaQUKH TPUTOHOMETPUUYECKHUX (DYHKITHHA.

[TpuMeHATh PYHKIMM [T MOJICIIMPOBAHMS U UCCIIEOBAHUS pEAbHBIX IPOIIECCOB.

Hagana MmaTeMaTH4eCKOr0 aHAJIH3a

Hcnonp30BaTh MPOU3BOHYIO JUTS MCCIIEA0BAaHUS (DYHKIIMY HA MOHOTOHHOCTB M SKCTPEMYMBI.

HaxonuThk Hanbosblee 1 HAaMMEHbIlee 3HAYCHUS (PYHKIIUN HEIIPEPBIBHOM Ha OTpE3Ke.

Hcnonp30BaTh MPOU3BOJHYIO Ul HAXOXKJACHMS HAWIYYIIEro PElIeHUs B MPUKIAAHBIX, B TOM YHCIE
COLIMAIBHO-9KOHOMHUYECKHUX, 3a7a4ax, s ONpeaeseHUs CKOPOCTH U YCKOPEHHsI Mpolecca, 3aJaHHOTO
(bopmynoit wim rpaguKoM.



e (CBoOoaHO oOmepUPOBATh TOHATHSAMH: TIEPBOOOpA3Has, ONPEACIEHHBIM HMHTErpal; HAXOIUTh
nepBooOpa3HbIE AIEMEHTAPHBIX (DYHKIIUI U BBIYUCIIATH HHTErpall o ¢popmyne Herorona—Jleiibnuna.

e HaxoauTh miomaay miockux Guryp u o0bEMBI TEJI ¢ TOMOIIBIO HHTErpaja.

e lMerp mnpencTraBieHHE O  MareMaTHYECKOM  MOJCJIMPOBAHMM Ha  NPUMEpPE  COCTaBJICHUSA
maddepeHnnanbHbIX ypaBHEHUH.

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

COJAEPKAHUE YYEBHOI'O KYPCA (ITIO 'OJAM OBYYEHMUA)

10 kaace
Yucsia v BIYUCTEHUS

Panmonansubie yncna. OOBIKHOBEHHBIE U JIECATUYHBIE TPOOU, TMPOIEHTHI, OECKOHEUHBIE TTEPHUOIUYECKUE
npo6u. [Ipumenenue qpoOeit U TPOIEHTOB TSl pEIIeHuUs MPUKIAIHBIX 3371a4 U3 Pa3IUYHBIX OTpaciei 3HaHUN U
peanbHOM KU3HU.

JleifictButenbHble uyncia. PainrioHanbHble W UppallMOHAIbHBIE YHCHA. ApUPMETHYECKHUE OTEpalNH C
JNEUCTBUTENBHBIMU UncIaMu. Moysb TEHCTBUTEIBHOTO YUCHA U ero cBoMcTBA. [IpubimkEHHbIE BIYUCIICHHUS,
MpaBUJia OKPYTJICHUS, TIPUKUIKA U OT[EHKA Pe3yIbTaTa BEIYUCICHUH.

Crenenp ¢ menbiM mokazatenemM. burnom Herorona. Mcnonbp3oBanwe mnoaxopsmie (opMmbl 3amucu
JEUCTBUTENBHBIX YUCEN IS PEIICHUS TPAKTUYECKUX 3a/a4 U MPEACTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTETIEHU U €T0 CBOMCTBA.

Cremnenp ¢ pallMOHATBHBIM TIOKA3aTeNieM U €€ CBOMCTBA; CTEINEHb C JICHCTBUTEIBHBIM MTOKa3aTEeIIeM.

Jlorapudwm uncna. CoiictBa norapudma. [lecaTuunbie 1 HaTypaIbHBIC JOTAPUDMBI.

CHHYC, KOCHHYC, TaHT€HC, KOTAaHI€HC YHUCJIOBOIO APryMEHTa. APKCHHYC, apKKOCHHYC M apKTaHI€HC
YUCJIOBOTO apryMeHTa.

YpaBHeHNs] U HEPABEHCTBA

ToxnecTBa W TOXAECTBEHHBbIE NpeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHeHHs. PaBHOCHIbHBIE
YpaBHEHUS U ypaBHEHUsA-caeACTBUsA. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcHOBHBIE METO/Ibl PEIICHUs LENbIX U IPOOHO-PAllMOHAIBHBIX YpaBHEHUN U HEpaBeHCTB. MHOTrOUIEHbI
OT OJIHOM mepeMeHHOMW. JleneHue MHOroujieHa Ha MHOTOWIEH C ocTaTkoM. Teopema be3dy. MHorousneHsl ¢
uenbiMu ko3 dunrenramu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHHH, COIEPKAIINX CTEIEHU U KOPHHU.

Wppaumnonansusle ypaBHeHHs. OCHOBHBIE METO/Ibl PELICHUSI UPPALUOHAIBHBIX YPABHEHUH.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHHS TTOKA3aTEIbHBIX YPABHEHUN.

[IpeoGpa3oBanue BbIpaKEHHIA, COAEPKAIIUX JIOTAPHUPMBI.

Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE METOIbI PELICHUS JOrapu(PMUUECKUX YpaBHEHUH.

OcHoBHble TpuroHomerpudeckue Gopmynsl. I[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKCHHIA.
Peurenne TpuroHOMETpUUECKUX YPAaBHEHUI.

Pemrenne cucteM NMHEWHBIX ypaBHEHMI. MaTpulia cucTeMbl JIMHEWHBIX ypaBHEeHHU. Omnpenenurens
MaTpuIlbl 2X2, ero TeOMETPUYECKHIl CMBICI U CBOWCTBA; BBIUMCICHHE €ro 3HA4YeHHs, MpPUMEHEHUE
ONpENEaUTENs] JUIsl PEIICHUs] CUCTEMbl JIMHEHWHBIX YpaBHEHUU. PernieHue NpuKiIagHbIX 3adad C IMOMOIIBIO
CUCTEMBI JIMHEWHBIX ypaBHeHU. MccnenoBanne NoCTpOEHHOW MOJIENH ¢ TOMOILLBIO MATPULL U ONIpEAeIIUTENEH.

[TocTpoeHre MareMaTH4YECKUX MOJENEW pealbHOM CUTyallud C MOMOIIbI) YpaBHEHHUM M HEPABEHCTB.
[IpumeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHUIO MaTeMaTHYECKUX 3a7au U 3a7ad U3 Pa3IUyHBIX oOnacTeit
HayKU U peajbHOM KU3HU.

DOyHKUUH U TPapuKu

OyHKIMA, criocoObl 3a1aHus GyHKIuM. B3aumuo oOpatHbie GpyHkiuu. Komnosunus ¢ynkuuii. I'papuk
¢byHKIMHU. DneMeHTapHble peoOpazoBaHusi rpadUKOB (PyHKIIHA.

O6nacTe ompeneneHus ¢ MHOXKECTBO 3HaueHWd QyHkuuu. Hymu ¢ynkoum. [IpomexyTku
3HAKOMOCTOSTHCTBA. UETHBIE U Heu€THBIe QyHKuuU. [lepuonnyeckue pyHkiun. [IpoMexyTKu MOHOTOHHOCTH
¢byHkuu. MakcuMymMbl M MHHUMYMbl ¢GyHKuuu. HaumOonblnee u HauMmeHbIee 3Ha4deHHs (DyHKIUU Ha
MIPOMEXYTKE.

JluneitHast, KBaApaTU4HAA U IPOOHO-TMHEHHAS QYHKIUU. DJIEMEHTApHOE HCCIEIOBAHUE U TIOCTPOCHUE
UX Tpa(UKOB.



CrenenHas ¢GyHKIHS ¢ HATYpaIBHBIM U IIENIbIM MOoKa3zareneM. E€ cBoiicTBa u rpaduk. ColicTBa U rpaduk
KOpPHSA N-0if CTereHn Kak (yHKIIUN OOpaTHON CTEIICHH C HATYpaJIbHBIM ITOKa3aTelIeM.

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

Tpuronomerpuveckass OKPYXKHOCTb, OIpEAeICHHE TPUTOHOMETPUYECKUX (YHKUUH  YHCIOBOTO
apryMeHTa.

OyHKIIMOHATBHBIE 3aBUCUMOCTH B PEATbHBIX MPOIIECcaX U ABICHUAX. | paduKi peabHBIX 3aBUCUMOCTEH.
Hayana maTeMaTH4ecKoOro aHajm3a

[locnenoBarenpHOCTH, CHOCOOBI 3aJaHUs MOCIEAOBAaTEIbHOCTEH. MeToJ MareMaTH4eCKOW HHAYKIUU.
MOHOTOHHBIE ¥ OTpaHUYECHHBIC IIOCIEN0BATEIBHOCTU. VICTOpHsA BO3HMKHOBEHMS MAaTEMaTUYECKOTO aHaIu3a
KaK aHaju3a OECKOHEUHO MaJlbIX.

Apudmernueckas U reomeTpuueckas mporpeccu. beckoHeyHO yObIBaromiasi TreoMeTpuyecKast
nporpeccusi. CymMma  OECKOHEUHO  yOBIBAIOIIEW  TreoMeTpUYecKor  mporpeccud.  JIMHEWHBIH  ©
JKCIIOHEHIMAIBHBIA pocT. Ywucio e. dopmyna CIO0XKHBIX NPOLEHTOB. lcmonp30BaHWE NPOrpeccHH UL
penieHus peaNbHbIX 3aa4 IPUKIIATHOTO XapakTepa.

HenpepriBHble ¢pyHkuuu u ux cBoiicTBa. Touku paspeiBa. AcuMnToThl rpadukoB ¢yHkuuii. CBoiicTBa
(GyHKIMI HempepbIBHBIX Ha OTpe3Ke. MeToJ MHTEpBalOB Ul pelieHHus HepaBeHCTB. [IpuMmeHeHue cBOMCTB
HEeNpephIBHBIX PYHKUIMN [T perieHus 3aaay.

[lepBas u BTOpas mpousBoAHble GyHKUMU. OrmpeneneHre, reoMeTpuueckuit W (U3NYECKUH CMBICT
MIPOM3BOIHON. YpaBHEHHE KacaTeabHOU K rpauKy (yHKIIHH.

[IpousBoHbie 3eMeHTapHbIX QyHKIUN. [Ipon3BoIHAS CyMMBI, TPOU3BEACHUS, YACTHOTO U KOMIIO3UIIUU
GyHKIMH.

MHokecTBa M JIOTHKA

MHO3K€ecTBO, onepanyu HajJ, MHOKECTBAMHM M UX cBoicTBa. /narpammel Dinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO ammapara Jjsl ONMCAaHUs PealbHbIX IPOLECCOB U SIBJICHUMN, IIPU PELICHUH 3a1a4
U3 JPYrux y4eOHBIX MPEIMETOB.

OmnpeneneHue, TeopeMa, CBOWCTBO MAaTeMaTHYeCKOro OOBEKTa, CIEJICTBHE, JI0KA3aTelbCTBO,
PaBHOCHJIBHBIC yPaBHEHHUS.

11 knace

Yuciia v BIYMCICHUSA

Harypansubie u nenbie yucna. Ilpumenenue npuszHakoB aenumoct menbix yucen, HOJ um HOK,
OCTaTKOB IO MOJYJII0, airopuT™Ma EBKNMIa 1715 pelieHus 3a1ad B UeNbIX Yuciax.

KommnekcHsie yncna. AnreOpanueckas U TpUTOHOMETpUYecKasi (OpMbI 3alMCU KOMILIEKCHOTO 4YHCIa.
Apudmernueckue omepanuud C KOMIUIEKCHBIMM uuciamu. WM300pakeHWe KOMIUIEKCHBIX YHCENT Ha
KoopJauHAaTHOM miockocT. @opmyna Myaspa. KopHu N-oil creneHu M3 KOMIUIEKCHOTO yucia. [Ipumenenue
KOMILJIEKCHBIX YMCEI JUIsl pelIeHHs] PU3NUYECKUX U TeOMETPUUYECKUX 3a/1au.

YpaBHeHNs 1 HEPABEHCTBA

Cucrema 1 COBOKYIHOCTh YPAaBHEHHIl U HEPABEHCTB. PAaBHOCUIIBHBIE CHUCTEMBl U CUCTEMBI-CIIEICTBUA.
PaBHOCHIIbHBIE HEPABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUYECKHX YPAaBHEHUH C MOMOIIbIO TPUTOHOMETPUYECKON OKPYKHOCTH.
Penrenne TpuroHoMeTpUYECKUX HEPABEHCTB.

OcCHOBHBIE METOIBI PEIICHUS TTOKA3aTENbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIIEHHS] CHUCTEM M COBOKYIHOCTEH palMOHAIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeIbHBIX U JTOTrapu(PMUUECKUX YpaBHEHHIA.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C apaMeTpPaMHU.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUUYECKHX 3a/1a4y U 3a/1ay U3
pa3IUYHBIX 00JacTel HAyKU U PeallbHOM JKU3HH, MHTEPIIPETAlUs TOTYyISHHBIX PE3YIbTaTOB.

DyHKUUH U TPapuKu

I'paduk xommoszunmu ynkiui. ['eomeTpruyeckue oOpas3sl ypaBHEHUH W HEPABEHCTB Ha KOOPAWHATHOM
MIJIOCKOCTH.

Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U TPAPUKH.

I'padmyeckne MeToAbl pelieHHs YpaBHEHHWH M HEpaBEHCTB. | 'paduueckue METOIbl pelieHHs 3ajad C
rnapamMeTpamu.



Hcnonb3oBanue rpadgukoB GyHKIUI ISl KCCIEIOBAHUS MTPOIIECCOB M 3aBHCUMOCTEH, KOTOPHIE
BO3HUKAIOT MPH PEIICHUH 33]a4 U3 APYTUX YUeOHBIX IPEIMETOB U pEalbHON JKU3HU.
Hayana maTeMaTH4ecKoro aHajm3a

[TpumeHeHre TPOU3BOTHON K UCCIIEAOBAHUIO (PYHKIMII HA MOHOTOHHOCTH M 9KCTpeMyMbl. Haxoxxenue
HanOOJIBIIETO U HAMMEHBILIETO 3HAaYeHUI HeNpephIBHON (DYHKIIMU Ha OTPE3KE.

[IpuMeHeHne MPOU3BOIHOMN Ul HAXO0XKACHHS HAWIYYIIEro pPelIeHMs B NPUKIAIHBIX 3a1adax, sl
OTpE/IeNICHUsI CKOPOCTH U YCKOPEHUs Ipolecca, 3aJlaHHOT0 (OopMYJI0i Uil rpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. llepBooOpasHble 3IeMEHTAPHBIX (DYHKIIHIA.
[IpaBuna HaXOXICHHUS IEPBOOOPA3HBIX.

WNuterpan. 'eoMeTpuyecKuii CMBICT MHTETpaia. BeUuciieHne onpenenéHHOro MHTerpaia mno ¢opmyie
Herorona—IJleliOanma.

[IpumeneHue nHTerpana /s HaxoKIeHUs IUIoIIaiei mIockux Guryp u 00bEMOB reOMETPUUECKUX TEII.

[Ipumeps! pemennit nuddepeHnnanbHbIX ypaBHEHUH. MaTremMaTH4eckoe MOAEIUPOBAaHNE PealIbHbIX
MIPOIIECCOB C MOMOIIBIO AU HEepEeHITUATBHBIX YPAaBHEHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

(IO TOJAM OBYYEHMUAA)

10 xknace (140 yacoB)

HasBanmue pasgena OcHoBHOE cofep;kaHMe pa3jiesa OcHoBHBIE BH/IbI AEATEJIbHOCTH
(KoIMYeCcTBO (Tembl) 00y4aromuxcs

4acoB)

MHOKecTBO MHo3kecTBO, orepanuu HaJl | Mecnmob30BaTh TEOPETUKO-MHOKECTBEHHBIMN
JNENCTBUTEIBHBIX MHOXECTBAMM M HMX  CBOWMCTBA. | anmmapar Jyuisl ONMMCAHUS XOJa pEeIEHUs
YyuCed. JlnarpaMmsl Oitnepa—BenHa. | MaTeMaTHYECKUX 3a/1a4, a TAKXKE PeaJIbHbIX
MHOro4neHsl. [Ipumenenne TEOPETUKO- | TTPOLIECCOB U SIBJICHUIA.

PaunonaneHbie MHOXECTBEHHOI0  ammapara i | OnepupoBaTh NOHATHAMU: PAallMOHAIBHOE
YpaBHEHUS U penieHus 3anad. YyHCIl0, OeCKOHEUHas epuoauueckas qpoob,
HEpaBEHCTBA. PaunonaneHbie Yyucia. | IPOUEHThI; UPPALMOHAIBHOE U

Cucremsl OOBIKHOBEHHBIE U IECATUYHbBIC JPOOU, | IeUCTBUTEIHHOE YHCIIO; MOIYIIb

JIMHEWHBIX MIPOLICHTHI, OECKOHEYHbIE | IEMCTBUTENHLHOTO YKCiIa; MCMOJAb30BaTh 3TU
YpaBHEHUN nepuoguueckue Apodu. [IpumeHeHue | MOHATHS NPU MPOBEACHUU PACCYKICHUH U
(28 9) npoOell W TPOIEHTOB JUIS PEIICHHS | I0KAa3aTeIbCTB, MPUMEHATH JIpOOH 1

MPUKJIaJAHBIX 33/1a4.
JleiicTBUTEIbHBIC YJucna.
PanmonanbHbple U MppandOHAJIbHbBIC
yucna. ApudMeTHUeCKHe OIepalud ¢
JNEUCTBUTENBbHBIMU YuciaamMu. Moayib
JNEUCTBUTEIILHOTO  4YWCla U €ro
CBOMCTBA. [TpubmmKkéHnbIC
BBIYMCIICHUS, IIpaBuja OKPYIJICHHUS,
NpUKHIKA M  OLEHKa pe3ynbTaTa
BBIYMCIICHUH.

OCHOBHBIE METO/IbI pEHICHUs LENbIX U
JIpOOHO-PALIMOHANBHBIX YpaBHEHUN U
HEpPaBEHCTB. MHOTOUIEHBl OT OJHOMI
rnepeMeHHoM. Jlenenue MHOTOYJIEHa
Ha MHOTOWIEH C OCTaTkoM. Teopema
bezy. MHorounensl ¢ LETBIMHU
koadppunmentamu. Teopema Buera.
Pemenune cucteM TUHEHHBIX
ypaBHeHUH. MaTpuiia CUCTEMBI
JIMHEWHBIX ypaBHEHUI. OnpenenuTenb
MaTpHIIbl 2X2, €T0 TEOMETPUUECKUN

IPOLIEHTHI JUIs PELICHUs IPUKIIAJAHBIX 3a/1a4 U3
Pa3JIMYHBIX OTpACiieil 3HAaHUHN U peabHOU
AKU3HU.

Hcnoab3oBath npuOIMKEHHBIE BBIYUCICHUS,
IpaBUja OKPYIJIEHUS, HPUKUIKY U OLEHKY
pe3ynbTaTa BHIYMCICHUH.

IIpuMeHsATh pa3IM4yHbIE METObl PpEIIECHUs
pallMOHATIBHBIX M APOOHO-PALUOHATBHBIX
YPaBHEHHUI; a TaKXe€ METOJ MHTEpPBAJIOB JUISL
pEILIEHNs] HEPABEHCTB.

OnepupoBaTh NOHATHAMM: MHOTOWIEH OT
OJIHOM NEpEMEHHOM, €r0 KOPHU; NPHMEHATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOYJIEH C
OCTaTKoOM, Teopemy besy n Teopemy Buera nns
pelieHns 3a1ad.

Onepuposatb NOHATHAMHU:
JIMHENUHBIX YpaBHEHUH,
OTIPENEIINTEND MATPULIBI.
Hcnoab3oBaTh cBOICTBAa ompeAenuTens 2x2
JUI BBIYUCIIEHUS €r0 3HA4Y€HMs, NPUMEHSTh
ONPENENINTENH  JUIsl  pEIIEHUs  CHUCTEMBI

cucrema
Marpuna,




CMBICII M CBOMCTBA; BRIYUCIICHUE €0
3HAYEHUS; IPUMEHEHUE ONPEAECTUTENS
JUISL PELIEHUS] CUCTEMBI JINHEMHBIX
ypaBHEHUH. Pelienue nmpukiiaaHbix
3aJ1a4 C MOMOIILIO CHCTEMBEI
JIMHEHHBIX YPaBHEHUI

JIMHEHHBIX YPaBHCHUM.

MoaenupoBaTh pealbHbIE CUTyalluU C
ITOMOILIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUH,
HCCJIe0BATH [TIOCTPOCHHBIE MOJEIH C
IMOMOLIBIO MAaTPULL U ONPEICTUTEIIEH,
HHTEPIPETHPOBATH NOJTYYEHHBIN PE3YIIbTAT

QyHKIMU U @yHKuMs, criocoObl 3aaaHus QyHKIMHU. | OnepupoBaTh NOHATUAMM: (QYHKIIHS,
rpadukm. B3aumHO 0OpaTHBIC (QYHKITHH. CroCcoOBI 3aJaHus (PYHKIIMH; B3aUMHO
Crenennas Komnozunus ¢pynkmuii. ['papuk oOparHbIe GYHKIINH, KOMIO3UIUS HYHKIUH,
GbyHKIUS ¢ HeNbIM | QYHKIMH. DIIeMEHTapHbIE rpaduk GyHKIUHU, 00JIACTh ONPEIEICHUS 1
[I0Ka3areaeM npeoOpa3zoBaHus rpaguKoB (PyHKIMH. | MHOXKECTBO 3HAUYCHHI (DYHKIIUH, HYJIH
(12 9) OO0nacTp onpeneneHus 1 MHOKECTBO | (hyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTRA,
3HaueHul ¢pyHkuuu. Hynu GyHkumMu. | nuHEWHAs, KBaJpaTHdHasi, JpoOHO-TTHHEHHAS 1
[IpomexyTKkH 3HAKOTIOCTOSTHCTBA. CTeNeHHast PYHKIINH.
YErHble 1 HeUETHBIE (DYHKIIUH. BbInoJHATHL 351eMeHTapHble TPeoOpa3oBaHus
[lepuoauueckue QyHKIUY. rpaukoB QyHKIUH.
[IpomexyTku MOHOTOHHOCTH 3HaTh U yMeTh J0Ka3bIBATh YETHOCTD WIIN
¢GyHKIMU. MakCUMyMBbl 1 MUHUMYMBI | HEYETHOCTD (DYHKIINH, TIEPHOIHIHOCTD
¢byuknun. Hanbonpiiee u HauMeHblee | yHKIHH, HAXOAUTh ITPOMEKYTKH
3HaueHUe PYHKIHUU Ha IPOMEXYTKE. MOHOTOHHOCTH (PYHKLIMU, MAKCUMYMBI U
JluneiiHas, KBaJpaTU4Has U JPOOHO-| MUHUMYMBI (DYHKIMH, HAUOOJIbIIEE U
nuHeitHas (QyHKUIuU. OleMeHTapHOe| HauMeHbliee 3HaueHne QyHKIINU Ha
UCCcleI0OBaHuE u MOCTPOEHUE| TPOMEKYTKE.
rpauKOB TUX (PYHKITHH. @D opMyJIMPOBATH U HILTIOCTPUPOBATH
Crenenb C 1HeabIM  IOKa3aTelleM. | rpa)uyecKu CBOWCTBA JIMHEWHOM,
burom HeroToHa. KBaJpaTUYHOH, TPOOHO-TUHEHHOU 1
CrenenHas (QyHKIUS C HaTypaJbHBIM | CTCTICHHOHN ()YHKITHIA.
U LenbIM nokasareneM. E€ cBolicTBa u | BoIpaxkaTs (popMysiaMu 3aBUCUMOCTH MEXKITY
rpadguk BEJIMYNHAMH.
3HaTh onpeaesieHue U CBOWCTBA CTEIICHU C
LEJIBIM TI0Ka3aTesieM; OAX0IAIIy0 hopMy
3aMyCU ACUCTBUTEIbHBIX YUCEI IS PEeIICHUs
MPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHbIX
Apubmernueckuii | ApudmeTrndeckuit KOpeHb | DopmMyJIMpOBaTh, 3alMCbIBATH B
KOpPEHb N-0it HAaTypaJbHOW  CTENEHH U €ro | CHMBOJIMYeCKOi (opMe U HCHOJIb30BATH
CTEIIEHHU. CBOWCTBA. CBOWCTBA  KOpHA  N-OM  cTemeHu it
Uppanmonansusie | [IpeobpazoBanus YHCIIOBBIX | IPe0Opa30BaHus BhIPAKECHHIA.
ypaBHEHUs BBIpaKEHUH, cojepxamux crenenu u | Haxoaurtp peleHust UppanoOHaIbHBIX
(18 v) KOPHH. YpaBHEHUH C TOMOIIbIO  PaBHOCUIIBHBIX
UppanmonansHeie YpaBHEHUS. | IEPEXOJOB WM  OCYIIECTBISIA  MPOBEPKY
OcHOBHBIE METO/IBI peleHus | KOpHeu.
HppalMOHAIbHBIX ypaBHeHu#l. | CTpouth rpaduk GYHKOUH KOpHSA N-Oif
PaBHOCHIIBHBIE MEPEXObl B PELICHUH | CTENEHH Kak 0OpaTHOW A QyHKLIMU CTEHeHU
UppalMOHAIBHBIX YPaBHEHUH. C HaTypaJbHBIM IOKa3aTeIeM
CpoiictBa M TpaduK KOpHA N-OH
CTeTIeHU Kak (QYHKIMM OOpaTHOH
CTETEHU C HaTypaJIbHBIM ITI0KA3aTEIEM
IlokazarenpHas Crenenn c panoHaNbHEIM | POPMY/IHPOBATh ONpeNeJIeHHe CTENEHU C
byHKIHS. II0KAa3aTeJIeM U €€ CBOMCTBaA. paloOHaIbHBIM [TOKA3aTEIEM.
Iloka3zarenbpHble [ToxazatenbHast QyHKIMS, €€ cBoMicTBA | BhImoMHAT,  mpeoOpa3oBaHUs ~ YHUCIOBBIX
ypaBHEHUS u rpadpuk. Hcnonb3oBanue rpaduka | BRIpaK€HUHM,  coAep)KalluX  CTEHeHH ¢
(10 9) (GYHKUIUY 17151 pelieHus] ypaBHEHHH. palOHaIbHBIM [TOKA3aTENIEM.

IToka3arenbHbIe YpaBHEHUS.
OcCHOBHBIE METO/IBI PEUICHUS
IIOKA3aTEeJIbHBIX YPaBHEHUN

Hcnoab3oBarh uuppoBbIe pecypebl Ut
nocTpoeHus rpaduka Moka3areabHON QyHKINU
Y U3Y4CHUs €€ CBOUCTB.




Haxoauts pemieHus oKa3areiabHbIX
YpaBHEHUH

Jlorapudmuueckas | Jlorapudm uncna. CoiicTa JlaBaThb omnpejeJienue sorapudma uncna;
byHKIHS. norapudma. [lecarnynsie u JECATUYHOTO M HATYpaJIbHOTO Jorapudma.
Jlorapudmudecknue | HaTypaJibHbIC JOrapUPMBbI. Hcnoab30BaTh CBOIiCTBA JOrapu(MoB AJist
YpaBHEHHUS [Ipeobpa3oBaHue BEIpAKEHHIA, npeoOpa3oBaHus Iorapu(hPMUIECKUX
(18 u) COJIepKAIIUX JIOTapH(PMBI. BBIPAYKEHU.
Jlorapudmmueckast QyHKIHS, €€ CtpouTth rpaduk orapudmudeckoit pyHKIHMA
cBolicTBa u rpaduk. Mcnosib3oBanue KaK 0OpaTHOM K MOKa3aTeIbHOU U
rpaduka QyHKIHUA TS PEIICHUS UCII0JIL30BaTh CBOMCTBA Jorapu(pMuIecKoi
YpaBHEHUH. (GyHKUIMHU JUTSl pelieHus 3a1a4.
Jlorapudmuueckre ypaBHEHUS. Haxoauts pelieHus  JorapupMUUecKux
OCHOBHBIE METO/IbI PEILICHUS YpaBHEHUH € TIOMOLIbIO  PABHOCHUIIBHBIX
Jorapu(pMUUECKUX YpaBHEHUH. NEepexXoJI0B WM  OCYIIECTBISAA  IPOBEPKY
PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU | KOPHEH
JorapuMUUECKuX ypaBHEHUH.
Tpuronomerpuueck | CUHYC, KOCUHYC, TAHTE€HC U /laBaTh omnpeae/ieHUs1 CUHYCa, KOCHHYCA,
e BBIPAKEHUS U KOTAHTE€HC YUCIOBOTO apryMEeHTa. TaHT'€HCA U KOTaHI'€HCa YUCIIOBOTO apryMeHTa;
ypaBHEHUS ApKCUHYC, apKKOCHHYC M apKTaHI'€HC | a TaKXKe apKCHUHYyca, apKKOCHHYca U
(22 9) YUCJIOBOTO apryMeHTa. apKTaHTEHCa YHCIIa.
TpuronomeTrpuyeckas OKpyKHOCTb, I[IpuMeHATH OCHOBHBIE TPUTOHOMETPUYECKHE
oTpe/ieNieHue TPUTOHOMETPHUUECKHUX bopMyIbI JUIs npeoOpa3oBaHUs
(YHKIIMI 4KCIOBOrO apryMeHTa. TPUTOHOMETPHUUECKUX BHIPAKEHUH.
OCHOBHBIE TPUTOHOMETPUYECKHE I[IpumeHsaTh GOpMyIbl TPUTOHOMETPHUM  JUIS
dhopmyisl. [IpeobpazoBanue perieHus OCHOBHBIX THTIOB
TPUTOHOMETPUYECKUX BBIPAKEHUM. TPUTOHOMETPUYECKUX YPaBHEHUU
Peurenne TpuroHoMeTpu4eCKux
YpaBHEHUU
[TocnenosarensHoCT| [locnenoBaTeIbHOCTH, CIIOCOOBI OnepupoBarth NOHATUSAMM:
U U IIPOTPECCUU 3aJlaHus OCIe0BATEILHOCTEH. MOCJIEZIOBATEIbHOCTD, croco0bl  3aJaHusA
(10 u) MeTto1 MaTeMaTu4ecKo HHAYKIUH. MOCJIEIOBATEIbHOCTEH; MOHOTOHHBIE "
MOHOTOHHBIE U OTPaHUYEHHbIE OrpaHUYEHHBIE MIOCJIEI0BATEIBHOCTH;
rocienoBarenbHocTu. Mctopus HCCJIeI0BATH MOCJIEI0BATEIbHOCTH Ha

aHayin3a OECKOHEYHO MaIbIX.
Apudmernueckas U reomeTpudecKas

MOHOTOHHOCTb U OTPAHUYCHHOCTb.
Honyanb MMpEaACTaBJIICHUC 00 OCHOBHEBIX nacAx

IIPOIPECCHH. aHamu3a OECKOHEYHO MaJlbIX.
beckoneuno yobiBaromias | JlaBpaTh omnpeaejeHHe apupMETHUECKOH H
reoMerpuyeckas nporpeccus. Cymma | FEOMETPHYECKOM IIPOTPECCHUM.
OCCKOHEYHO yObiBaroreil | Jloka3piBaTh CBOMCTBA apu(METUYECKOH H
reoMeTpUYeCcKOi IPOrPECCHH. | TEOMETPUYECKOH  Iporpeccuu, HAXOJ/IUTh
JIMHEeWHBII W SKCINOHEHIMAJbHBIN | CYMMY YIEHOB IIPOIPECCHUH, a TAKXKE CyMMY
poct. Yucio e. YJICHOB 0ECKOHEYHO yOBIBaroIIeit
dopMmyna  CIOXHBIX  IPOLEHTOB. | TEOMETPUYECKON IPOTPECCHHM.
Hcnons3oBanne  mporpeccun i | Mcmoab3oBaTh mporpeccuu  As  PELICHHs
pereHus peabHbIX 3aja4 | 3a7a4y NPUKIATHOTO XapakTep.
MPUKIIAJHOTO XapakTepa IIpumeHsiTh GOpMYNly CIOXKHBIX IPOLEHTOB
JUIsL pelIeHns 3a1a4 U3 peaibHON MPaKTUKU
HenpepsiBHbIE HenpepbiBable  ¢yHkuun u ux | OnepupoBarth NOHATHSIMU: byHKISA
GbyHKIMH. CBOCTBA. Touka paspbiBa. | HETIpepbIBHAass Ha OTpE3Ke, TOYKa pa3pbiBa
IIpousBoHas AcuMnToTel  TpaduKoB  (QYHKIMH. | GYHKIIUHM, aCHMOTOTA rpaduKa GyHKIUH.
(20 9) CaoiicTBa QyHKIMI HenpepblBHBIX Ha | [IpuMeHATH CBOIICTBa HENPEPbIBHBIX

oTpe3ke. MeTox MHTEpBANIOB  AJIs
pelieHus HepaBeHCTB. IpuMenenue
CBOMCTB HENPEPBIBHBIX (YHKIMH [UIs
pelIeHus 3a1a4.

(byHKIU U1 pereHus 3a1ad.

OnepupoBath NOHATHAMM: II€pBasi U BTOpas
IIPOU3BOHBIC byHKIUY; [IOHUMAaTh
¢u3uueckuii. M TEOMETPHUYECKHI  CMBICT




[lepBas u BTOpas Npou3BOAHbBIE
¢bynkuuu. Onpenenenue,
reOMETPUYECKUH 1 (PU3NIeCKUii
CMBICJI IIPOU3BOJIHOM. Y paBHEHHE
KacaTeIbHOU K rpaduky QyHKIHH.
[Ipoun3BOIHBIE 3JIEMEHTAPHBIX
¢bynkuuit. [Ipon3BogHAS CyMMBI,
MIPOU3BEACHHUS, YACTHOTO U
KOMHIO3HIUH (PYHKIHH

IIPOU3BOJIHOM; 3aMHChIBaTh ypaBHEHHUE
KacaTeJIbHOU.

BeruncasrTs IIPOU3BOJIHBIE CYMMBI,
NPOM3BEICHNUS, YACTHOTO M CJIOKHON (PYHKITHH.
H3yuarb IIPOU3BOIHBIE 3JIEMEHTApPHBIX
(GyHKIMH.

Hcnouab3oBarh r€OMETPUYECKUN u

(¢u3NYECKUN CMBICI MPOU3BOIHON AJs
peuenus 3ana4y

[ToBTOpEHME, OcHoBHble MOHATHS Kypca anreOpbl u | [IpuMeHATL  OCHOBHBIE  MOHATHS — Kypca
00o0menue, Havan maremaTtmdeckoro aHamm3a 10 | anreOpbl ¥ Hayaa MaTeMaTHYECKOTO aHaIHu3a
CUCTeMaTH3alus KJiacca, 0000111eHNE U | A7 peleHusl 3ajad W3 pealbHOM JKHU3HU U
3HaHMH (2 4) cUCTeMaTH3alus 3HaHUH JIPYTUX IIKOJBHBIX MPEAMETOB
11 kaacce (140 gacoB)
Ha3Banmue pa3nena OcHoBHoOe coJep:kaHue pa3aesia OcHoBHBIE BU/bI AeATeJbHOCTH
(k0JIMYeCTBO (TeMBbI) 00y4yarIuXxcs
4acoB)
HccnenoBanue [IpumeHeHne MIPOU3BOTHOM K | CTpouth Tpaduk KOMMO3UIUU (GYHKUUH C
byHKIMMA C | uccieg0BaHHIO byHKIMi Ha | MOMOIIBIO DJIEMEHTAPHOTO HCCIEAOBAHUA U
MTOMOIIIBIO MOHOTOHHOCTh M JKCTPEMYMBI. | CBOMCTB KOMIIO3HIIUH.
MPOU3BOJHOM Haxoxnenue HauOOJIBIIIETO u | CTpouTh reomMeTpuuecKkre 00pasbl ypaBHEHHUH U
(24 ) HaVMEHBIIIETO 3HAYEHHs | HEPABEHCTB Ha KOOPAUHATHOM IJIOCKOCTH.
HenpepbeIBHON (QyHKIMHN Ha oTpe3ke. | Mcmoab3oBaTh IIPOU3BOIHYIO s
[IpuMeHeHre  MPOM3BOAHON Ui | UCCIENOBaHUSA (PYHKIMM HAa MOHOTOHHOCTb H
HAXOXKJICHHUS HAWTYUIIer0 PEHICHUs | SKCTPEMYMbI;  HAXOAMThb  HauOoJibllee U
B MNPHUKIAAHBIX  3ajgadax, Ui | HAUMEHbIIee 3HA4eHUs (YHKIUU HEIpepbIBHON
OTIpeJIeNIEHUsI CKOPOCTH M YCKOPEHHUS | Ha OTPE3KE;
mporecca, 3aaHHoro ¢popmysoi uian | Ctpouth rpadukd (QyHKIUHA Ha OCHOBAHHUH
rpauKoMm. IPOBEAEHHOIO UCCIIEA0BAHMSL.
Komnozunus ¢byukuumii. | Menmoab30BaTh MPOU3BOIHYIO ISl HAXO0XKACHUS
I'eomerpuueckue 00pa3bl ypaBHEHUN | HAMIIYYIIETO0 PEIICHHs B IPUKIATHBIX, B TOM
U HEpPaBEHCTB HAa KOOPIHMHATHON | YUCIIE COLUAIbHO-DKOHOMUYECKHX, 3a1a4ax, AJIs
IJIOCKOCTH OIpe/IeIeHUs] CKOPOCTU U YCKOPEHUs Ipoliecca,
3alaHHOTO0 (POpMYJTIOH MK TpadUKOM.
IHonyyaTrs mnpeacTaBlieHMe O IPUMEHEHUU
IIPOM3BOIHOM B PA3JIMUHBIX OTPACIIAX 3HAHUM
IlepBooOpaznas  u | I[lepBooOpa3Has, ocHOBHOE cBOWCTBO | OmepupoBaTh NOHATHSAMU: IIEpBOOOpa3Hast U
UHTErpal nepBooOpa3HbiXx.  [lepBooOpasnble | onpeaeneHHbli nnterpait. Haxonurb
(12 4) anieMeHTapHbIX (QyHKuui. [IpaBuina | mepBooOpa3Hble 37€eMEeHTapHbIX QYHKIMN U
HaXO0XJICHUs 11epBOOOPA3HBIX. BBIUMCJIATH UHTErpall no ¢popmyne HproToHa —
Wnterpan. I'eomerpuyeckuii cmeicha | JleiiOHuma.
UHTerpaja. Beruucnenne | HaxoauTs miomaay miockux GUryp u o0bEMbl
ONpPENENEHHOIO  HWHTErpaja IO | TeJl C IOMOUIbIO ONPEAEIEHHOTO HHTETpala.
¢dopmyne Herotona-Jleitoauna. 3HaKOMHTBCH C MaTeMaTH4YECKUM
[Ipumenenue UHTErpaa Ul | MOJEIIMPOBAHUEM Ha puMepe
HAXOXKJCHHUS IUIOMIAJICH TIUIOCKUX | TU(PepeHINaTbHBIX YPAaBHECHHUH.
¢buryp u o6néMoB reomerpuyeckux | [losydars  mpeinctaBieHME O — 3HAYEHUHU
TeN. BBEJICHUS IIOHATHSA HWHTErpaja B pPa3BUTUU
ITpumepsl peLieHui MaTeMaTUKU
mddepeHnanbHbIX YpaBHEHUH.
I'paduxu Tpuronomerpuueckue ¢yHkuuu, ux | Mcnmosb3oBaTe HU(ppOBLIEC pecypebl LIt
TPUTOHOMETPUYECKUX | CBOMCTBA U TPaHKH. HOCTPOEHHS TPAHKOB TPUTOHOMETPUUECKUX
byHKIUH. OTt6op KOpHEH | QYHKIIMH U N3YYEHHs] UX CBOMCTB.




Tpuronomerpudecku

TPUTOHOMETPUYECKUX YPAaBHEHUH C

Pematp TpUrOHOMETPUYECKHE YpPaBHEHUS U

HppaIMOHAILHBIX HEPABEHCTB.
I'paduueckne meToAbl  pelICHHS
HPpAIMOHANIBHBIX, TIOKA3aTeIbHBIX U
JoTapu(PMUYECKUX YpaBHEHUU U

€ HEPaBEHCTBA IIOMOIIBIO TPUTOHOMETPHUUECKOH | OCYLIECTBISATH OTOOp KOPHEH C TMOMOILBIO
(16 1) OKPYKHOCTH. TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemenue tpuroHomerpuueckux | [IpumMeHsTs (HOPMYNIBI TPUTOHOMETPUU IS
HEPABEHCTB peleHus OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB.
Hcnonb3oBath nugpoBbie pecypebl U
[IOCTPOEHHUS U UCCIIE0BaHNs I'pa(uKOB
byHKIUH
HppauunonansHsle, OcHoBHbIE METOIbI pemienus | IlpuMeHATH  CBOWMCTBA  IOKA3aTEIbHOM W
[0Ka3aTeabHbIC U MOKa3aTEeNbHBIX U JIOTApU(YMUIECKUX | JorapupMUUEcKorl  (QYHKIMH K  PELICHHUIO
nmorapupmMuuecKue HEpaBEHCTB. MO0Ka3aTeIbHbBIX u Jorapu(PpMUUECKUX
HepaBeHCTB (24 u) OcHoBHbIE METOIbI pELIEHHs | HEPaBEHCTB.

O0ocHOBATB PABHOCUIIBHOCTB IIEPEXO0B.
Pematp uppainuoHagbHble HEPAaBEHCTBA.
Hcnonb3oBarh  rpaduyeckue  METOAbl U
CBOIICTBA BXOOAIIUX B YpaBHCHUE 501051

KOMIUIEKCHEIMH YHCIaMHU.
N3obOpaxenne KOMITJIEKCHBIX YHCET
Ha KOOPJIUHATHOM TJIOCKOCTH.
®opmyna Myaspa. Kopuu n-oit
CTENEHH U3 KOMIUICKCHOIO YHCIa.
[IpuMeHeHne KOMIUIEKCHBIX YHCeN
UIsl  pemieHusT  QU3HYECKHX |
TEOMETPHUYCCKHX 3a/1a4

HEPaBEHCTB HEpaBEHCTBO (DYHKIWH /ISl pEIICHUS 3a/1a9d
KowmmutekcHbie uncia | KomruiekcHbie yrcna. | OnepupoBaTh MOHATHAMHU: KOMIUIEKCHOE
(10 1) Anrebpandeckas U | YUCJIO U MHOKECTBO KOMIUIEKCHBIX YHCEIL.
TPUTOHOMETpHYECKAs ¢dopmsl | [lpeacTaBisiTh KOMIUIEKCHBIC YHCTIA B
3aMUCH KOMIUIEKCHOTO YHUCIIa. anreOpandeckoi ¥ TPUTOHOMETPHUYECKON
Apugpmernueckne  omnepauuu ¢ | hpopme. BuIMmoJHATH aprdMeTHIECKHE

oTiepanuy C HUMH.
N3o00paxkath KOMIIJIEKCHBIE
KOOPJIUHATHOM IJIOCKOCTH.
IpumensTh popmyny MyaBpa u nmogydaTh
MPEJICTaBICHUE O KOPHSAX N-OU CTETNeHU U3
KOMIIJIEKCHOTO YHUCJIa. 3HAKOMHUTHCH C
pUMepaMu IPUMEHEHUS] KOMIIEKCHBIX YHCel
JUISL PEIICHUS TEOMETPUUYECKUX U (PU3UUECKUX
3aga4

qucia Ha

Harypanbubie u
Lenble yucna

HaTypanLHHe H 1 eJIbIC YUCiia.
HpI/IMeHeHI/Ie IMPHU3HAKOB ACIIMMOCTHU

OnepupoBaTh NOHATHAMH. HaTypalbHOE W
[€JI0€ YHCII0, MHOKECTBO HATYpaJIbHbBIX YHCEIL.

napameTpamu

MoKa3aTeNbHbIe, JorapupMUUECKHIE

(10 9) neneix uucen, HOJ[ wu HOK, | Mcnosib30BaTh NPU3HAKH JCIMMOCTH IETBIX
OCTaTKOB IO MOJYJIIO, AJITOPUTMA yuces; octatku o moayao; HOJl u HOK
EBximpa npns  pemeHuss 3aqad B | HATypaidbHBIX YMCeElN; anroputM EBkinaa st
LEbIX YUCIIaX pelleHus 3a1a4.
3anuchIBaTh HAaTypajibHbIC YHCIA B PA3TUYHBIX
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS
Cucremsl Cucrema ¥ COBOKYITHOCTh YpaBHEeHUN.| OnepupoBaTh NOHATHAMM: CHCTEMA U
paroHaIbHbIX, PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI- | COBOKYITHOCTh YPAaBHEHUN U HEPABEHCTB;
UppaloOHaIbHBIX CJIEICTBUSI. pelleHre CUCTEMBI UM COBOKYITHOCTH;
MOKa3aTeJIbHbIX U OCHOBHBIE METO/IbI PEIIEHUS CUCTEM | PABHOCHJIBHBIE CUCTEMBI U CUCTEMBbI-CIIE/ICTBUSI.
JorapupMUUYECKHX U COBOKYITHOCTEH paliioHaJIbHBIX, HaxoauTh pemieHust CUCTEM U COBOKYITHOCTEH
ypaBHEHUH HppallMOHANIBHBIX, TIOKA3aTENbHBIX U | IETBIX pallMOHABHBIX, HPPAIIHOHATBHBIX,
(12 4) norapu(pMUYECKUX YpaBHEHUH. NOKa3aTeJIbHbIX U JOTapU(PMHUUECKHX YpaBHEHHI
[IpumeHeHune ypaBHEHUI, CUCTEM U | U HEPABEHCTB.
HEPaBEHCTB K peuiernto | IIpuMeHATH cHCTEMBl YpaBHEHUH K PEIICHUIO
MaTeMaTHYeCKUX 3aJad M 3a7ad M3 | TEeKCTOBBIX 33aJ[ay U3 pa3InyHbIX o0iacTeit
pa3nuyHbIX oOnacTeil HayKu | 3HaHUH U peabHOM KU3HHU;
peasbHOM JKM3HHM, HWHTEpPIpETanns | HHTePINPeTHPOBATD MOJYYEHHbIE PEIICHUS.
MOJIY4EHHBIX Pe3yJIbTaTOB Hcnoan3oBath 1uppoBbIE peCypCh
3amauu ¢ ParmonanbHble, UppalMOHAIBHBIE, Bb10upaTh crioco0 pemieHus paiuoHaIbHbIX,

HPppaUOHAJIbHBIX, ITOKA3aTCIIbHLIX,




(16 1)

U TPUTOHOMETPUYECKHE YPaBHEHUS,
HEPAaBEHCTBA U CUCTEMBI C
rapaMeTpaMu.

[Toctpoenune u ucciaenoBaHue
MaTeMaTUYECKUX MOJIENEN pealbHbIX
CUTYalMi C MOMOLIBIO YPAaBHEHUH,
CUCTEM YPAaBHEHUIN U HEPABEHCTB C
napaMeTpamu

Jorapu(PMHUUECKUX U TPUTOHOMETPHUIECKUX
YPaBHEHUI U HEPABEHCTB, COAEPIKAILUX MOIYIU
Y TIapaMeTpbl

IpumensiTh rpaduyeckue W aHATUTUYECKUE
METO/Ibl JUIsl pElICHUs YpPaBHEHUN U HEPaBEHCTB
C T[apamMeTpaMy, a TakKkKe MCCIEeJ0BaHNE
(GyHKUMI METOJaMH MAaTeMaTU4YEeCKOro aHajIu3a.
Crpouts Hu mHcciIeI0BaTh MaTEeMAaTUYECKUE
MOJENIN pEalbHBIX CUTyalUHd C TOMOUIbIO
YpaBHEHUI, HEPABEHCTB U CUCTEM C
napaMeTpamu

[ToBTOpEHME,
00o0menue,
cUCTeMaTH3aIus
3HaHui (16 1)

OCHOBHBIE TIIOHATHUS W METOJBI
Kypca, 0000mmenne u
cucTeMaTu3alus 3HaHuH!

MoneaupoBaTh peaibHbIE CUTyallMU Ha SI3bIKE
anreOphl, COCTABJIATH BHIPAKCHUS, YPAaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI TI0 YCJIOBHIO 3a/J1a4H,
HcCIeA0BaTh TOCTPOSHHBIE MOJIENIN C
MCII0JIb30BAHUEM anmapara ajreopsl.
I[IpumensaTh QyHKIUM U1 MOJAETUPOBAHUS U
HCCJIEIOBaHUS peaIbHbIX IIPOIECCOB.

Pemars npukiagHeie 3a1a4u, B TOM YHCIIE
COIMAJIbHO-3KOHOMHMYECKOTO U (PU3NYECKOTO
XapakTepa, CPeICTBAMH areOpsl U
MaTeMaTHYeCKOT0 aHaJIn3a

Ioypounoe miiannpoBanue AJICEBPA u Hauajia MmaTeMaTudyeckoro anajausa, 10 kiacc

No ama Tema ypoka
n/n | Ilhan \ Dakm
MHokecTBO AeHCTBUTENbHBIX Yucesd. MHOrowieHbl. PannoHa/JibHble ypaBHEHHS U HEPaBEHCTBA.
CucreMbl JUHEHHBIX YpaBHeHHH - 28 yacoB
1 MHo03k€ecTBO, ONIEpaliy HaJl MHOYKECTBAMU U UX CBOMCTBA
2 Huarpammsl Diinepa - Benna
3 [IpumeHeHne TeoOpeTUKO-MHOXKECTBEHHOTO arrapara /i peleHus 3aaa4
4 PannonanbHble yncna
5 OOBIKHOBEHHBIE M JIECATUYHBIE IpOOH
6 [TponieHTHI
7 beckoneunsie nepuoanueckue apoodu
8 [Ipumenenue qpobeii v MPOLIEHTOB AJISl PeUICHHS MPUKIIATHBIX 33124
9 JleiicTBUTENbHBIC YKCIIA
10 PanronanbHbIe U UppaIMoOHaIbHbIC YHCTIa
11 Apudmernueckue onepanuu ¢ JeMCTBUTENbHBIMU YHNCIaAMHU
12 Moaynb AEMCTBUTENBHOTO YHCIIA U €r0 CBOMCTBA
13 [TpuGnnxEHHbIE BEIYUCIICHUS, TPABUIIA OKPYTJICHUS
14 [Ipukuaka u oreHKa pe3ynbTaTa BEIUUCICHHMA
15 Konmponvnasa paboma Nel no meme «Payuonanvnsle ypagnenus u
Hepasencmea. Cucmemol TUHENHBIX YPAGHEHUIL)
16 OCHOBHBIE METOBI PELICHHS LIETbIX YPAaBHEHUN
17 OCHOBHBIE METO/IbI PEIICHHS JPOOHO-PAMOHATLHBIX YPABHEHHIA
18 OcHOBHBIE METOIBI PEUICHUS LIETBIX U POOHO-pAIlMOHATLHBIX HEPABEHCTB
19 MHorouseHsl OT OJHOM NepeMeHHOM. JlelieHre MHOTO4YJIeHa HA MHOTOWIEH C
OCTaTKOM
20 Teopema bezy
21 MHorowieHs! ¢ neasiMu ko3ddunuenramu. Teopema Buera
22 Pemenue cucrem JIMHENHBIX YpaBHEHUN




23

Martpuna CUCTEMBI JINHEHHBIX YPABHEHUN

24 Onpenenurens MaTpuLpl 2X2, €ro TeOMETPUYECKUI CMBICI U CBOMCTBA

25 Brruncienue 3HaueHust onpeeauTens

26 [IpuMeHeHue onpenenuTes A PEIICHNs CUCTEMBbI JIMHEWHBIX YPABHEHUN

27 Pemenue npuknaaHpixX 3a1a4 ¢ IOMOUIBIO CUCTEMBI JIMHEHHBIX YPaBHECHUI

28 Konmponvnas pavoma Ne2 no meme «Muosncecmeo oeiicmeumenbHvix
yucen. Muozouneno)

®ynkuun u rpagpuku. CreneHHasi yHKIHSA € HeJbIM NOKa3aTesnaeM - 12 yacos

1 Crnioco6sb1 3aanus ¢pynkuuu. Bzanmuo ooparabie pyaxmmn. Kommnosuius
GyHKIUH.

2 I'padux Gyrxmmm. DaeMeHTapHbIe Ipeodpa3zoBaHus TPaPUKOB HYHKITHIA

3 O65acTh OnpeaeaeH!s] 1 MHOYKECTBO 3HAUYEHUN (PYHKINU

4 Hynu ¢pynkiun. [IpoMexxyTky 3HaKOTIOCTOSIHCTBA

S) Uérnble n HeuéTHble pyHkMu. [lepuonnyeckue pyHkunu

6 [IpomexyTkr MOHOTOHHOCTH QYHKIIMK. MakCUMyMbl 1 MUHUMYMBbI QYHKIIUN

7 Haubonpiiee n HanMeHblIee 3HaU€HUE QYHKIIMY HAa IPOMEXKYTKE

8 JluneiHas v KBagpaTuyHasi yHKUUU. DJIEMEHTapHOE UCCIIEJIOBAHNE U
rpaduxu GyHKIMMA

9 JpobHo-nuHeliHas GyHKIMHU. DJIeMEHTapHOE HCCIe0BaHUE U TpaduK ITUX
byHKIMIA

10 Crernens c 11ensIM mmokasareneM. buamom Herotona

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 IIpeoOpa3oBaHus YNCIOBBIX BEIPAXKEHUI, COIEPKAIUX CTEIIEHH

3 BriHeceHne MHOKUTEIIS U3-110/1 3HAaKa KOPHS

4 BHeceHne MHOXUTES 1101 3HAK KOPHS

5 CoxpauieHue apo6ei, coepikamx paiuKabl

6 IIpeobpa3oBaHye UPPALIOHAIBHBIX BBIPOKEHUIN

7 [ToBTOpeHue o TeMe «ApupMeTHIECKUN KOPEHb N-HOW CTETICHI

8 Koumponvnasa paooma Ne4 no meme «Apugpmemuueckuii kopenv n-ou
cmenenuy

9 WppanmoHaibHble ypaBHEHUS

10 O06nacTph TOIMYCTUMbIX 3HAUEHUH HPPAIMOHAJILHOIO YPABHEHUS

11 OCHOBHBIE METO/Ibl PELICHNS UPPALMOHAIBHBIX YPABHEHUHN

12 PaBHOCHIIBHBIE NTEPEX0/Ibl B PEILIEHUH UPPALMOHATIBHBIX YPABHEHUIN

13 AJITOPUTM pelIeHNs UPPALMOHAIbHBIX YPaBHEHHH

14 Penienne nppanoHanbHbIX YpaBHEHHH

15 Penienne nppanoHanbHBIX YpaBHEHHUH

16 CBoiicTBa U rpaduK KOpHs N-0i CTeNeHH Kak (pyHKIIMU OOpaTHON CTEMEHH C
HaTypaJIbHBIM TOKa3aTelIeM

17 IToBTOpenue no teme «VppannoHaibHbIE YypaBHEHUS»

18 Konmponvnasa paboma Ne5 no meme «Hppayuonanvhvle ypagHenus»

Iloxka3zarenbHas pynkuus. IlokazareabHbie ypaBHeHus - 10 yacos

1 Crenens ¢ palMoHaIbHBIM [IOKA3aTENEM U €€ CBOWCTBA

2 IToxazatenbHast GpyHKuMs, €€ cBOMCTBA U rpaduk

3 Vcnonb3oBaHue rpaduka GYHKIUH U peICHHs] ypaBHEHHM

4 Iloka3zarenpHble ypaBHEHUS

5 OCHOBHBIE METO/IbI PELIEHMSI TOKA3aTEIbHBIX YPABHEHUN

6 ITpuBenenne o6enx yactel ypaBHEHUS! K OTHOMY OCHOBAHUIO




7 Brinecenue 00111ero MHOKUTEIS 32 CKOOKY

8 MeTo 1 3aMeHBI IEPEMEHHOM B MIOKA3aTEJIbHBIX YPaBHEHUIX

9 MeTo NOYwIeHHOTO JeNICHHS

10 Konmponvnas paooma Neb no meme «Ilokazamenvnasn pynxyus.
Ilokazamenvuvie ypasnenusn

Jlorapupmuyeckas ¢pynxuus. Jorapupmuyeckue ypaBHenus - 18 yacon

1 Jlorapudm yucia
. OCHOBHBIEC METO/IBI PELICHHS JTOTAPHU(PMHUYECKIX YPABHEHHIA.

2 CgoiictBa jiorapudma

3 Hecsatuanbie Jorapupmbl

4 Harypanbublie norapudmsl

S) [IpeoOpa3oBaHue BbIpaXXeHU, COJIEpKAIINX JIOTaprU(pMBbI

6 Jlorapudmuueckas QyHkus, €€ cBoicTBa U rpaduk

7 Wcnonb3oBanue rpapuka GyHKIMU [T pEHICHUs ypaBHEHUM

8 OYHKIMOHAIBHO-TpadUUECKUIl METO/1 PELLICHUS] YPABHEHUI

9 Konumponvnas paboma Ne7 no meme «/Iozapugpmuueckasn pynxkyusy

10 Jlorapudmmueckie ypaBHEHHUs

11 PaBHOCHIIBHBIE IEpEXObl B PEIEHUH JOrapu(PMUIECKX YpaBHEHUN

12 Pemenne ypaBHeHMI 110 ompeieNieHuo Jorapudma

13 MeTo 1 TOTeHITUPOBAHUS

14 Merto1 BBeIEHHS] HOBOI IEPEMEHHOM

15 Merton norapupmMupoBaHus

16 [Tepexo1 K HOBOMY OCHOBaHHIO

17 Pemenue norapudmuueckux ypaBHeHUN

18 Konumponvnasn paooma Ne8 no meme «/locapugpmuueckue ypasnenusy»

Tpuronomerpuyeckne BbIpakeHUs1 U ypaBHeHHs - 22 yaca

1 CuHyc, KOCHHYC YHCIIOBOTO apryMeHTa

2 TaHreHc 1 KOTaHre€HC YUCIOBOrO apryMeHTa

3 ApKCHHYC, apKKOCHHYC U aPKTaHT'€HC YHCJIOBOIO apr'yMeHTa

4 Tpuronomerpudeckas OKpyxKHOCTb, ONPE/IETICHNE TPUTOHOMETPUUYECKHUX
(GyHKIUI YUCIIOBOIO apryMeHTa

5 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA

6 ®Dopmyiibl JBOMHOTO yriia

7 DopMyIibl TOHUKEHUSI CTETIEHU

8 @DopMyIibl IOJIOBUHHOTO yIJla

9 DopMyIbl CyMMbI ApPTyMEHTOB

10 dopmMyItbl CyMMBbI (PYHKITHI

11 dopmyitbl Tpou3BeIeHUs (PYHKIIHMA

12 IIpeobpazoBaHre TPUTOHOMETPUUECKUX BBIPAKEHUN C OMOILBIO (OpMYII

13 Koumponvnasa paooma Ne9 no meme « Tpuconomempuueckue eolpai;cenusn,

14 Pemenue ypaBHeHust COSX = a

15 Pemenune ypaBHeHus SiNX = a

16 Pemenue ypaBHeHni tgx = a, Ctgx = a

17 Merton 3aMeHbI IEPEMEHHOU

18 YpaBHeHUs, CBOASIINECS K KBAIPAaTHBIM YPaBHEHUSIM

19 Merton pa3noxeHusi Ha MHOKUTENN

20 OAHOPOIHBIE TPUTOHOMETPUUYECKUE YPABHEHHUS

21 Penienne TpUroHOMETpUUYECKUX YpaBHEHUH

22 Konmponvnas pavoma Nel0 no meme «Tpuzonomempuueckue
Ypasnuenusn»n

IocaenoBareabHOCTH M Iporpeccuu - 10 yacos
1 \ | ITocnenoBaTenbHOCTH, CIOCOOBI 3aaHNUs TOCIEA0BATEIbHOCTEH




Mertoa MaTreMaTu4eCcKO MHIYKIUN

MOHOTOHHBIC U OrpaHUYCHHBIC MMOCJICA0BATCIILHOCTU

ApumeTrrueckas ¥ reoOMeTpudecKas Iporpeccuu

Bbeckoneuno yObIBaromasi reOMeTpUYecKas IpoTrpeccust

CymMa 6ecKOHEUHO yOBIBAIOIIEH reOMETPUIECKOM MPOrpeccuu

JIMHENHbIN U SKCIOHEHIMAIbHbBIA poCT. Yucno e

dopmyiia CI0KHBIX POLIEHTOB

OO N |01 |W(N

Hcnonb3oBaHue nporpeccuu JUisl pelieHns peaabHbIX 3a/1a4 IPUKIIaJHOTIO
Xapakrepa

10 Konumponvnan paboma Nell no meme «Ilocnedosamenvnocmu u
npozpeccuuy
HenpeproiBublie pynkuun. [Iponssoanasn - 20 yacon
1 HenpepriBHble QyHKIIMY U UX CBOMCTBA. Touka pa3pbiBa
2 AcumnToTsl rpadukoB ¢pyHkuuii. CBoiicTBa PyHKIIMIA HENPEPHIBHBIX HA
OTpe3Ke
3 MeTo1 THTEpBaJIOB JUIsl pellIeHNs] HEPaBEHCTB
4 [IpumeHeHne CBONCTB HENPEPbIBHBIX (PYHKUNN I pelIeHus 3a1a4
5 [lepBas u BTOpast mpou3BoIHbIE (HYHKIIMH
6 Onpenenenre, reoMeTpUYECKU U (PU3NUECKUI CMBICIT TPOU3BOIHOMN
7 ANTOPUTM HaXO0XKAEHUS MPOU3BOAHOMN
8 Dopmyssl quddepeHInpoBaHus
9 [TponsBoaHas creneHHO# QpyHKINN
10 [IpousBoiHbIE AIIEMEHTAPHBIX (QYHKIIHMA
11 Brruncienue npor3BOIHBIX dJIEMEHTAPHBIX (DYHKITUN
12 [IpousBomHas cymMmmbl pyHKITHI
13 [IpousBoHas mpousBeaeHUADYHKITHI
14 [IpousBoHas yacTHOTO PyHKITHI
15 [TpousBoHAs KOMITO3HUIMH (PYHKITHI
16 [TonsiTHe U BBIYUCIIEHNE IPOU3BOAHOMN N-TO MOPsIKA
17 JuddepenunpoBanue CiI0KHON QYHKITMH
18 YpaBHEeHHE KacaTeIbHOM K rpaduKy PyHKIIUN
19 YpaBHEeHHE KacaTeIbHOU K rpaduKy PyHKIIUN
20 Konumponvnasa paooma Nel2 no meme «Henpepuvienvie hynxkyuu.
Ilpouszeoonasn»
IloBTOpEeHuUe, 00001IeHNEe, CHCTEeMAaTH3ALMsl 3HAHUII - 2 Yaca
1 Pemenust TpUroHOMETPUYECKUX YPAaBHEHHIMA
2 CucremaTu3zanus 3HaHUN

Ioypounoe niaanupoBanue AJI'EBPA u nHayana MaremaTtudeckoro anaausa, 11 kiace

No
n/n

Mama

Tema ypoka

ITnan

‘ Daxkm

Hccaen

oBaHMe (PYHKUMII ¢ MOMOIILIO POU3BOIHOM - 24 yaca

IToBTopenue. opmynsl quddepeHnpoBaHus

IIpaBuna quddepeHumrpopanus

HpI/IMeHeHI/Ie HpOHSBOI[HOfI K UCCJIICAOBAHHIO (I)YHKI_II/Iﬁ Ha MOHOTOHHOCTb

ITpumMeHeHre Mpou3BOIHON K MCCIE0BAHNIO (DYHKIUH HA SKCTPEMYMBbI

DKCTpeMyMbl (PYHKITHH

Brruncnenue skcTpeMyMoB GYHKIHH

HpI/IMeHeHI/Ie HpOI/I3BO,Z[HOI71 JI J0Ka3aTCJIbCTBA TOKIACCTB U HCPABCHCTB

IToctpoenue rpagukoB GyHKIUN

OO NOO|UIAWN|F-

HccnenoBanue QyHKIMU U TOCTpOeHHUE Tpaduka GyHKIUU

=
o

CBs13b Mex 1y rpadukoM GYHKIUHU U rpaduKoM e€ POr3BOJHON




11 Hauboubiee 1 HauMeHblIee 3Ha4eHUs! PYHKIIMK HAa TPOMEXKYTKE
12 3a1aun Ha OTHICKaHKWE HAMOOJIBIINX M HANMEHBIINX 3HAYCHUH BETMUNH
13 Pemrenue 3a1a4 Ha HaX0XKIeHHE HAMOOJIBIINX U HAMMEHBIINX 3HAUCHUI
14 [TpumMeneHne mpou3BOIHON K UCCIIEOBAHNIO (DYHKIUU
15 Konumponvnas paboma Nel no meme «HMccnedoeanue pynkuyuii ¢
HOMOUBIO NPOU3EOOHOTL)
16 [TpumMeHeHre TPOU3BOTHON TSI HAXOXKICHUS HAMIYYIIETO PEIICHHUS B
NPUKJIAIHBIX 3a/1a9ax
17 [IpuMeHeHne NPON3BOIHOM B PELICHUU 33124
18 [TpumMeHeHre TPOU3BOTHOM [T HAXOXKACHUS HAWIYYIIETO PEIIeHUs IS
OTIpE/IeNIeHNUs] CKOPOCTH IpoIiecca, 3aJaHHOTO (POpMyIoi niu rpagukoM
19 [TpumMeHeHre MPOU3BOTHON TS HAXOKICHHUS HAMITYYIIETO PEIICHUs IS
OTIpEJIeNICHNUs] YCKOPEHHUSI IPOoIecca, 3alaHHOTO (OPMYIIOH HITH TpadKOM
20 Komnosunus GyHKImi
21 I'eomeTrpuueckue oOpa3bl ypaBHEHUI HAa KOOPIAUHATHOM IJIOCKOCTH
22 I'eomeTpuueckre 06pa3pl HEPABEHCTB HA KOOPAMHATHOU TIJIOCKOCTH
23 [ToBTopenue no teme «MccnenoBanue GyHKIUI C TOMOLIBIO TPOU3BOAHOMN
24 Konumponvnas paboma No2 no meme «Hccnedosanue ghynxkyuii ¢
HOMOULBIO NPOU3EOOHOIL)
IlepBooOpa3nas u uHTerpaj - 12 yacon
1 [TepBooOpazHas
2 OCHOBHOE CBOWMCTBO MIEPBOOOPA3HBIX
3 [TepBooOpa3HbIe AIEMEHTAPHBIX (HYHKITHIHA
4 [IpaBuna HaX0XKIECHUS IEPBOOOPA3HBIX
5 HuTterpan. ['eomeTpuyeckuii CMbICT HHTErpaia
6 Brruucnenue onpeaenénnoro uarerpaia mo dopmyine Herorona-JIeitOnuia
7 [Ipumenenue nHTErpana A HaX0KICHUS TUIOMAeH MIoCKuX GUryp
8 [Ipumenenue naTerpana A HaXoXJIeHUSI 00BEMOB F€OMETPUUECKUX TEJ
9 [Tpumeps! pemennit nuddepeHInaIbHBIX YpaBHEHUM
10 MatemaTtnueckoe MOJICITUPOBAHHUE PEAIbHBIX MPOIIECCOB C OMOIIBIO
muddepeHInaTbHBIX YpaBHEHUH
11 [ToBTOpenue no teme «IlepBooOpa3Has U HHTErpaAI»
12 Konumponvnasa paooma Ne2no meme «Ilepeooodpaznas u unmezpan»
I'paduxu Tpuronomerpuyeckux pynkuuii. Tpuronomerpuyeckne HepaBeHcTBa - 16 yacoB
1 Tpuronomerpuueckue GyHKINU, UX CBOICTBA U TpaduKu
2 CpoiicTBa u rpaduk GyHKIHUU Y = COSX
3 CaoiictBa u rpaduk GyHKIHH Y = SINX
4 I'paduku Qynkuuit y = tgx, y = ctgx
5 Pemienne TpUroHOMETPHUUECKUX YPABHEHHM ¢ TOMOIIIBIO TPapuKOB
6 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHI C TOMOIIIbIO Tpaduka
7 OT100p KOpHEH TPUTOHOMETPUUYECKUX YpaBHEHHI MeTOJIOM niepebopa
8 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHHUH IBOMHBIM HEPAaBEHCTBOM
9 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHUH C TOMOIIbIO
TPUTOHOMETPUUYECKON OKPY)KHOCTH
10 TpuronomeTpuueckrue HepaBeHCTBA
11 MeTop! pelieHrue TPUrOHOMETPUYECKUX HEPABEHCTB
12 Perienne TpUroHOMETPHUECKUX HEPABEHCTB
13 Penienne TpUroHOMETPHUECKUX HEPABEHCTB IpauuecKu
14 Perienne TpUroHOMETPHUECKUX HEPABEHCTB
15 [ToBTOpenue o teme «I'papuKku TPUTOHOMETPUUECKHUX (DYHKITHA.
TpuroHomeTpuyeckrue HepaBEHCTBA»
16 Konmponvnasa paboma Ne3no meme «I pagpuxu mpuzonomempuueckux

¢ynkyuii. Tpuzonomempuueckue HepageHcmeay




I/Ippaunonaﬂbnme, noxka3saTejJbHbIC U norapnq)anecmle HEpPaBCHCTBA - 24 gaca

[Ipocrenmme nokasareabHble HEPABEHCTBA

CBezieHuE NIOKA3aTEIbHOTO HEPABEHCTBA K IPOCTEHIIEMY

Mertoz BBeIeHUSI HOBOY IIEPEMEHHOU

Paznoxxenue Ha MHOXKXUTEIN

CBeJieHue K paBHOCHJIBHON COBOKYITHOCTH

Merton panmonanu3anuu (3aMeHa MHOXKHUTEIICH )

I'padrueckre METO b PENICHNS TIOKA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB

[IpocTeitmume norapudmudeckue HepaBeHCTBA

OOINO O WIN -

JlorapudmMuueckre HEpaBeHCTBA, CBOISIIUECS K MPOCTEHIITNM

=
o

Meron 3aMeHbI IEPEMEHHOU

-
-

JlorapudmMuueckne HepaBEeHCTBA, CBOISIIHNECS K pallMOHATbHBIM

[EY
N

Jlorapudmuueckrue HEpaBeHCTBA, COJIEPIKaINE IEPEMEHHYIO B OCHOBaHUU
norapudma

13

Merto uHTEpBAIOB

14

I'padmueckuii meton pemienus gorapuGMUIecKuX ypaBHEHUI 1 HEPABEHCTB

15

HppanmoHnanbHble HEPABEHCTBA CTAHAAPTHOIO BUJ1A

16

Merton nepexo/ia K paBHOCUIIBHOM CHCTEME

17

Jlpo6HO-uppaioHaibHble HEPaBEHCTBA

18

Merto1 3aMeHbI TEpEMEHHOM

19

HppanmoHaibHble HEPABEHCTBA CMEIIAHHOTO THIIA

20

WppanmonansHele norapudmMuyeckie HepaBeHCTBA

21

YMHOKEHHE Ha CONPSIKEHHOE

22

Meto uHTEpBAIOB

23

I'paduaeckuit MeTos pereHuss HppaluoOHaIBHBIX YPAaBHEHUN U HEPABEHCTB

24

Konumponwvnasa paooma Ne4dno meme «Hppayuonanvhsie, nokazamebHole
u n02apudmuyecKue HepaseHcmea)

KomniexkcHebie yncia - 10 yacos

IloHsATHE KOMIIGKCHOTO YK CIa

Anrebpanyeckas popMa 3alIuCH KOMIIJIEKCHOTO YHUCIIa

ApI/I(bMeTI/ILIeCKI/Ie orepanuu ¢ KOMIIJICKCHBIMU YHCJIaMU

ApI/I(bMeTI/ILIeCKI/Ie orepanuu ¢ KOMIIJICKCHBIMU YHCJIaMU

TpI/Il"OHOMeTpI/ILIGCKaSI (bOpMa 3allMCU KOMIIJICKCHOI'O YHCJIa

I/I306pa)KCHI/I€ KOMIIJICKCHBIX YHCCJI Ha KOOpHHHaTHOﬁ INIOCKOCTHU

®dopmysia Myaspa

KOpHI/I N-0ii CTEIIEHN N3 KOMIIJIEKCHOI'O YHCIIa

O OINOO|OIBAIWIN -

HpI/IMCHCHI/Ie KOMIIJICKCHBIX YU CCJI AJIA pCIICHUA (1)I/I3I/I‘ICCKI/IX u
TCOMCTPUYCCKUX 3a/la4d

=
o

Koumponvnasa paooma Ne5Sno meme «Komnnexkcnole uucna»

HartypaabHble u nesibie ynciaa - 10 yacos

HaTypaJ'ILHLIe M [CJIBIC YnClia

HpI/ISHaK JACITUMOCTH LCIIBIX YHUCCIT

HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTH TCJIBIX YUCCIT

[Ipumenenne HOJ[ u HOK nnst pemienus 3aaa4 B HEIbIX YACTAX

Brrunciaenue oCTaTKOB 110 MOIYIIIO JJId pCHICHUA 3a4a4 B HCJIbIX YUCIIaX

HpI/IMeHeHI/Ie OCTAaTKOB IO MOAYJIIO IJId PCHICHUA 3aav B LCJIbIX YHUCJIaX

Anroput™ EBknnna

HpI/IMeHeHI/Ie AJIrOpUTMa EBxnunga ais peHICHUs 3aaa4 B LCJIbIX YHUCIaX

OO |INOOIAWIN -

IToBropenue no teMe «HarypajibHble U LEIbIE YUCIIA»

=
o

Konmponwvnaa paboma Nebno meme «Hamypanvhvie u yenvie yucnay

CucreMbl paliMOHAJIbHBIX, HPPALMOHAJIbHBIX OKA3aTeJbHBIX U JOrapu(pMuueckuX ypaBHeHUl —

12 yacos




Cucrema 1 COBOKYITHOCTh YPaBHEHHM

PaBHOCHIIBHBIE CHCTEMBI 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

OCHOBHbBIE METO/IbI PEHICHHS] COBOKYITHOCTEHM HPPALlMOHAIIbHBIX YpaBHEHUN

OcHoBHEIC MCTOJbI PCHICHUSA CUCTEM MMOKA3ATCIIbHBIX ypaBHeHI/If/'I

OO N|OOTBWIN| -

OCHOBHBIE METO/IbI PELIEHNSI COBOKYITHOCTEW MTOKA3aTEJIbHBIX YPaBHEHUN

=
o

OCHOBHBIE METOJIbI PEUICHHS CHCTEM JIOTapu(PMUUECKIX YPABHEHUH

-
-

OCHOBHbBIE METO/IbI PELICHUSI COBOKYITHOCTEN Jorapu(MHUUYECKUX YpaBHEHUN

[EY
N

Konumponsnas paboma Ne7no meme «Cucmemsl payuoHa1bHbIX,
UPPAUUOHAILHBIX NOKA3AMEILHBIX U J102aPUPMUYECKUX YPACHEHUIL)

3axauu ¢ napamerpamu - 16 yacos

PanmoHanbHbIE ypaBHEHHUs C TapaMeTpamMu

PannoHnanibHbIe HEpaBEHCTBA C TapaMeTpaMHU

PanyoHanbHbIE CUCTEMBI ¢ TApaMETPAMU

WppanmoHnanbHble ypaBHEHUs C MTapaMeTpaMu

WppatmoHaibHbl HEpaBEHCTBA C TapaMeTpamMu

WppatmonanbHble cUCTEMBI C TapaMeTpaMu

[TokazarenbHble ypaBHEHHUS C TapaMeTpamMu

ITokazarenpHbIe HEPABEHCTBA C TapaMeTPaMu

OO NOOBWIN -

[Toxa3aTenpHBIE CHCTEMBI C TTapaMeTPaMH

[N
o

Jlorapudmuueckue ypaBHEHHS C ITapaMeTpaMu

[ERN
[ERN

Jlorapugmuueckie HepaBeHCTBA C TTapaMeTpaMu

[E=N
N

Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu

[N
w

TpuroHomeTpuveckne ypaBHEHUS C apaMeTpaMu

[
N

TpuroHomeTpruveckrne HEpaBEHCTBA C TapaMeTPaMHU

-
(6]

TpuronomeTpruyecKkue CUCTEMBI ¢ TapaMeTpamMu

[E=N
[op}

Konumponvnasa paboma Ne7no meme «3adauu c napamempamu

IoBTOP

eHHe, 00001IIeHe, cCHCTeMAaTH3aluda 3HaHuii - 16 yacoB

Apudmernueckue onepanuu ¢ JeCTBUTEIbHBIMU YHNCIaAMU

Pemenue npoOHO-paiMOHAIBHBIX YPaBHEHHM

DneMeHTapHOe uccienoBaHue u rpaduku QyHKIUH

Hpeo6pa3013aHH51 YU CJIOBBIX BBIpa)KeHHﬁ, COACPIKAIIUX CTCIICHU U KOPHHU

Pemenue uppannoHanabHbIX YpaBHEHHMA

OCHOBHBIC MCTO/IbI PCIICHUA ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

Pemenue norapudmuueckux ypaBHeHUN

[IpeoOpazoBaHme TPUTOHOMETPUIECKUX BBIPAKEHHIA

OO |N[O|TIBAIWIN| -

Pemenue TPUTOHOMETPUYCCKHX ypaBHeHI/Iﬁ

=
o

OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUN

-
-

Brruncnenue npon3BoAHBIX 3J1€MEHTapHBIX (PyHKIMH

=
N

HpI/IMeHeHI/Ie HpOHSBOI[HOfI K UCCIICAOBAHHIO (bYHKI_II/II/I

=
w

HpI/IMeHeHI/Ie HWHTCTpaJIa I HAXOKIACHU ILIOIIAZEH TINIOCKUX (l)I/Ipr

H
o~
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