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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 IPYrod CTOPOHBI, (JOPMHUPYET JIOTHUECKOE W aOCTPaKTHOE
MBIIIICHUE YYalIuXcs Ha ypOBHE, HEOOXOIUMOM JUIsi OCBOSHHS MH()OPMATHKH, OOIIECTBO3HAHUS, HCTOPUH,
CIIOBECHOCTH W JPYTHX IUCIUIUIMH. B pamMkax TaHHOTO Kypca ydJamluecs OBJIAJICBAIOT YHHUBEPCATHHBIM
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(MPOBBIX 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 pa3BHBACT YMEHHWE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKA3bIBATh
VTBEPXKJCHHUSI C TIOMOIIBIO WHAYKIIMA W PacCyXJaTh JEAYKTHBHO, WCIIOJB30BaTh OO0OOIMICHHE |
KOHKPETHU3aIlNI0, a0CTparupoBaHKe U aHAJIOTHIO, POPMUPYET KPEATUBHOE M KPUTUIECKOE MBIIIIICHHE.

B xone m3ydenus kypca «AnreOpa W Hadajga MaTeMaTHYECKOTO aHATM3a» ydJalluecs MOJyYaroT HOBBIU
OTIBIT PEMICHUS TPUKIAIHBIX 3a/ad, CAMOCTOSITEIBLHOTO ITOCTPOSHUS MAaTEeMAaTHYECKUX MOJIENIel peaTbHBIX
CUTyallui, WMHTEPIPETAlMd TOJyYSHHBIX pENICHUH, 3HAKOMSATCS C TNPUMEpPAaMH  MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH B TPUPOJIE, HAyKe W HMCKYCCTBE, C BBIJAIOIIMMHKCS MATEMAaTHYCCKUMHU OTKPBITUSIMH W WX
aBTOPaMHU.

Kypc o0Oimamaer 3HAYMTENBHBIM BOCHUTATEIHHBIM IMOTCHIIMAIIOM, KOTOPBIM peanu3yeTcss Kak depe3
y4eOHBI MaTepua, CrocoOCTBYIONUN (HOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK M 4Yepe3 CrIenupuKy
yUeOHON JNEesITeThbHOCTH, TPEOYIOMmEeH MPOJODKUTEIBHON KOHIICHTPAIMM BHUMAHHS, CaMOCTOSTEIBHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 32 MOJyYCHHBIH PE3yIIbTaT.

B ocHoBe Meronukn oOydeHHs anredpe W HadajaM MAaTeMaTHYECKOTO aHaIn3a JICKHUT ACSTEIbHOCTHBIN
MIPUHITATI OO yUEHUS.

B crpykrype Kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO aHAIM3a» MOKHO BBIJICIUTH CIIEIYIOIIUE
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 JIOTIOJIHSSA APYr Jpyra W IMOCTENEHHO HACBINAsCh HOBBIMH TEMaMH W pasieinamu. MOXHO ¢
YBEPEHHOCTBIO CKa3aTh, YTO JaHHBIA KypC SIBJISICTCS MHTETPATUBHBIM, IIOCKOJIbKY OOBCIUHIET B cede
COJIepKaHUEe HECKOJIBKUX MATEMAaTUYCCKUX TUCIUILINH, TAKUX KaK anredpa, TPUTOHOMETpPHs, MaTeMaTHYCCKHH
aHaJM3, TEOPUs MHOXKECTB, MaTeMaThdeckas Joruka u np. [lo Mepe TOro, kKak ydaimiuecs OBJIJICBAIOT BCE
0oJiee MUPOKUM MATEMATHYECKUM aIllapaToM, y HUX MOCIEAOBATEILHO (POPMHPYETCS 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
WCIOJIb30BaHUS JICHCTBUTENBHBIX YHCEN, KOTOpoe ObLII0O HA4aTO B OCHOBHOM IKoJe. B crapieit mkone ocoboe
BHMMaHHE yzensercss (OPMUPOBAHUIO HABHIKOB PpAIMOHANBHBIX BBIYMCIECHUH, BKJIIOYAOMIUX B cels
WCIOJIb30BaHME PA3IUYHBIX (OPM 3alMCH YHUCIA, YMEHHUE JeNaTh MNPUKUIKY, BBITOIHATh MPHOMMKEHHBIE
BBIYHCIICHUS, OIICHUBATh YHWCJIOBBIE 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
crerrdprIecKue 3a1a4 1 ONepaliu: JeJIeHUEe HaIEeNl0, ONEPHUPOBAHUE OCTATKAMH Ha MHOKECTBE IEJIbIX YHCEIT;
0ocoOble CBOWCTBa pAIMOHANBHBIX M HPPANMOHAIBHBIX 4YHCEN; apuMeTHYecKue OTepaluu, a TaKkKe
W3BJICUEHUE KOPHS  HATypaJlbHOW CTETIEHH HAa  MHOXKECTBE KOMIUIEKCHBIX uucen.  bmaromaps
MOCJIEIOBATEILHOMY DACIIMPEHUIO Kpyra HCIHOJIb3YeMbIX YHCEl M 3HAKOMCTBY C BO3MOXHOCTSIMHU HUX
MPUMEHEHHsSI U PElIeHUsl Pa3uYHbIX 3a7ad (GOPMHUPYETCs MPECTaBICHHE O €AMHCTBE MATEMAaTHKH Kak
HaykKu U e€ PO B TMOCTPOCHUHM MOJENel peallbHOTO MHpa; IIMPOKO HCHOJB3YIOTCS 0O0O0OIIeHHe |
KOHKPETHU3AIIUS.



JIunus «YpaBHEHUS U HEPABEHCTBA» pEAIM3yeTCsl Ha MPOTSHKEHUU BCEro OOyYeHHs B CTapllei IIKOJe,
IIOCKOJIBKY B KaKI0M paszene [IporpaMMsl peyCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3a1a4d. B pe3ynbrare
yJaliuecs OBJaJEBAIOT Pa3IMYHbIMU METOJAMU PEUICHUS pallMOHAIbHBIX, UPPALMOHAIBHBIX, I0KAa3aTEIbHBIX,
Jorapu(MUYECKUX U TPUTOHOMETPHUUECKUX YpAaBHEHUI, HEPABEHCTB U CHUCTEM, a TAKXKE 3aay, COAEPIKaIINX
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 BBIPAKECHHUH, a TaKKE BBIPAKECHUH, COJEpKAIIMX CTENEeHW W Jorapudmel. braromaps
M3YYEHHIO alreOpandeckoro Marepuana MPOUCXOMUT JajbHEWINee pa3BUTHE AITOPUTMHYECKOTO |
aOCTpaKTHOTO MBINUICHUS YdJalIuxcs, (HOPMHUPYIOTCS HABBIKA ACAYKTUBHBIX PACCYKIEHHH, pPabOTBI C
CHUMBOJIBHBIMH (popMaMu, IPEICTABICHNS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJI€ PABEHCTB U HEPABEHCTB.
Anrebpa npennaraer 3p¢GeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHUs IPAKTUUECKUX U €CTECTBEHHOHAYYHBIX 3ajad,
HarJIgJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopepxarenpHo-MeToAMYEeCKass JUHUS «DYHKIMM M TpapuKW» TECHO NEperieTaeTcs ¢ JAPYTUMH
JIMHUSIMH Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 33JJa€T MOCIEA0BATENBHOCTD U3yUYEeHHs MaTepuana. M3ydenne
CTETIEHHOM, MMO0Ka3aTeIbHON, JJOTapu(pMUUECKON U TPUTOHOMETPUYECKUX (YHKIIMM, UX CBOMCTB U rpaduKoB,
UCIOJIb30BaHNE (PYHKUIMN JJIs pelieHHs 3aJad U3 JAPYruxX y4eOHBIX MPEeIMETOB M PealbHOM >KU3HH TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKUM aHAJIM30M, TaK U C pelleHueM YpaBHEHUN U HepaBeHCTB. [Ipu sToM Oosbiioe
BHUMaHUE YyAensieTcss (pOpMUPOBAHUIO YMEHHS BbIpaXXaTb (OpMYIaMH 3aBUCHUMOCTH MEXIY pazIuYHbBIMU
BEJTMYMHAMHU, UCCIIEJIOBATh MOJy4YeHHblEe (YHKIMH, CTPOUTh UX Tpaduku. MaTepuan 3TON coaepiaTelbHOMN
JIMHUM HaleJIeH Ha pa3BUTHE YMEHUN M HaBBIKOB, MO3BOJISIOIIMX BhIpAXKaTh 3aBUCHUMOCTH MEX/y BEJIMYUHAMU
B pa3inyHOM (opme: aHATIUTUYECKOU, rpaduueckoil u cioBecHO. Ero msydeHue cnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO MBIIIJICHHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETH3AIIUH!, UCTIOJIb30BAaHUIO aHAJIOTHH.

ConepxarenpHas nuHHA «Hadana mareMaTnyeckoro aHaln3a» IO3BOJIAECT CYIIECTBEHHO DPACIIMPUTH
Kpyr KaK MAaT€MaTU4YeCKUX, TaK U MPHUKIAJHBIX 33[a4, JOCTYIHBIX INIKOJIbHUKAM, TaK KaK y HHUX IOSBISAETCS
BO3MOKHOCTh CTPOUTB T'PapUKH CIOKHBIX (DYHKIMH, ONpEeAesITh UX HauOOJbIINE U HAaUMEHbIINE 3HAYCHHUS,
BBIUUCIIATE IUIOIAA GUryp U OOBEMBI TeJl, HAaXOAUTh CKOPOCTH W YCKOpEHHUs mnpoueccoB. JlaHHas
coZlepKaTenbHas JIMHUSA OTKPBIBAET HOBBIE BO3MOXKHOCTH IOCTPOCHUS MATEMAaTUYECKHMX MOJEICH peallbHBIX
CUTyallMi, MO3BOJIICT HAXOOWTh HAWIyylllee pENICHHWE B NPUKIAIHBIX, B TOM YHCIE COLUAJIBHO-
HSKOHOMHYECKUX, 3a7ayaxX. 3HAKOMCTBO C OCHOBAMM MaT€MaTHYECKOrO aHajli3a CIOCOOCTBYET pa3BUTHUIO
a0CTpakTHOro, (OPMaIBHO-JIOTUYECKOTO U KPEATUBHOI'O MBIIICHUS, (POPMUPOBAHUIO YMEHHUH PAacIO3HaBATh
IIPOSIBJICHUSI 3aKOHOB MaTeMATHKM B HAyKe, TEXHUMKE U MCKYCCTBE. Y4Yalluecs Y3HAIOT O BbIIAIOLINXCS
pe3yibTarax, MOJYyYEHHBIX B X0JI€ pa3BUTHSI MaTeMaTUKH KaK HayKH, U 00 UX aBTOpax.

CopnepxaTenpHO-MeToAMYECKast JTUHUSA «MHOXECTBa M JIOTMKa» BKIIOYAET B CE0Sl 3JIEMEHThl TEOPUU
MHOKECTB U MaTEMaTHYECKOH JIOTUKH. TeOpeTHKO-MHOXKECTBEHHbIE IPEJCTABIICHUS IIPOHU3BIBAIOT BECh KypC
IIKOJPHOM MaTeMaTUKU W IpeJylaraloT Haubosee YHHMBEpPCAIbHBIH SI3bIK, OOBEIUHSIOLIMI BCE pa3/eibl
MaTeMaTUKU U €€ IMPWIOKEHUN, OHM CBS3BIBAIOT Pa3HbIE MAaTEMaTUYECKUE TUCLUIUIMHBI U UX IPUIOKEHUS B
enuHoe nenoe. [1oaToMy BakHO JaTh BO3MOXKHOCTH IIKOJIBHUKY MOHMMAaTh TEOPETHUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEMaTUKHU U MCIIOJIb30BaTh €ro JUIsl BBIPAKEHUS CBOMX MbICIEH. JIpyruM BaKHBIM ITPU3HAKOM
MaTeMaTUKU KaK HayKM ClelyeT IpHU3HaTb CBOWCTBEHHYIO €M CTpPOrocTb OOOCHOBaHMH M Cll€ZIOBaHUE
ONPENCIEHHBIM IIPABUJIAM IIOCTPOEHUS JOKA3aTeNIbCTB. 3HAKOMCTBO € 3JIEMEHTAMM MAaTeMAaTHYECKON JIOTUKU
CIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIIICHHUS YYallMXCsl, TO3BOJISIET UM CTPOUTH CBOM PACCYXKJIEHHs Ha
OCHOBE JIOTMYECKHX MpaBml, (GOPMHUPYET HABBIKK KPUTUUECKOTO MBIIIJICHUS.

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
IIporpamMmsl, MOCKOJIBKY BECh MaTepHaj Kypca HIIMPOKO MCIOJIb3YETCs s pelleHus NPUKIaaHbIX 3a1ad. [lpu
pelIeHNH pEeAJbHBIX NPAKTUYECKUX 337ad ydallluecss pPa3BUBAIOT HAONIOJATEeIbHOCTh, YMEHHE HAaXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThbcs, UCHOJB30BATh AHAJIOTHIO, 0000IIAaTh U KOHKPETU3UPOBATH MPOOIEMY.
JleaTenbHOCTh M0 (POPMUPOBAHMIO HABBIKOB PEIICHUS MPUKIAJHBIX 3a/1a4 OPraHU3yeTcs B MPOLECCe U3YUeHHS
BCEX TeM Kypca «Anredpa 1 Hayalla MaTeMaTHUYECKOTO aHAIIN3a.



MECTO YYEBHOTI'O KYPCA B YYHEGHOM IIVIAHE

Cornacuo yweOHomy miany B 10 —11 kmaccax wu3ywaercs y4eOHBIH Kypc «AnreOpa u Hauana
MaTeMaTH4YEeCKOTO aHaJIM3a», KOTOPBINA BKIIIOYAET B ce0s CIeIyIOIie OCHOBHBIE pa3zesbl cojepxanus: «Hucia
U BBIYHCIICHUS», «YpaBHEHHS U HepaBeHCTBay, «DyHKIMU U rpadukny, «Havama MaTeMaTndeckoro aHaInu3a,
«MHOKeCTBA U JIOTUKAY.

B VYuebnom miane Ha u3ydeHHe YriayOIEHHOTO Kypca ainreOphl M Hadajdl MaTeMaTHYeCKOro aHainu3a B
10—11 kmaccax oTBOIUTCS HE MeHee 4 y4eOHBIX YaCOB B HEJICIO B TEYCHUE KAXKIOTO ToJ1a 00ydeHH s, BCEro 3a
nBa roja ooyuenuss — He MeHee 280 yueOHBIX 4acoB.

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

OcBoenune yueOHOTO mpeamera «Anredpa U Havajga MaTEMaTUYECKOrO aHallM3a» JOJDKHO 00ecreynBaTh
JNOCTHKEHHE Ha YPOBHE CpelHero ooOmero oOpa3oBaHUs CJEAYIOMIMX JIMYHOCTHBIX, METalPEIMETHBIX M
MIPEMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBI yueOHOTO mpeameTa «MaTeMaTHKay XapaKTepU3YIOTCS:

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 IPa’KJaHCKOW MACHTUYHOCTH, YBAXKEHUS K MPOILIJIOMY M HACTOSILIEMY
poccHiicKOH MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHUSM pPOCCHUICKMX MaTEeMaTHKOB U
POCCHICKOM MaTEMATHYE€CKOM IIKOJIbI, K MCIOJIb30BAHUIO ATUX JOCTHKEHUM B JPYrUX HayKax, TE€XHOJIOTHSIX,
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, pEHICHWH, pacCyXJIEeHUH; BOCIHPUUMYMBOCTHIO K MAaTEeMAaTUYECKUM acleKTaM pa3jM4YHbIX BHJIOB
HCKYCCTBa.

duznyeckoe BOCOUTAHUE:

chOpPMUPOBAHHOCTHIO YMEHHUS TMPUMEHSATh MaTeMaTHYeCKHE 3HAaHWA B HHTEpecax 3J0pPOBOTO U
6e3omacHoro oOpa3a KH3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBBIO (30pOBOE MHUTAHHE,
cOamaHCHUpPOBAHHBI PpPEXUM 3aHATUH U OTIbIXa, perymspHas (Qusnueckas akTHUBHOCTH); (pU3HMUecKoro
COBEPIICHCTBOBAHUS MPH 3aHATUSAX CIIOPTUBHO-03/IOPOBUTENILHOM 1EATEIHHOCTHIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYHdy, OCO3HAHHMEM LIEHHOCTH TPYJIOJIO0Ms; HHTEPECOM K pa3In4HbIM chepam
npodeccuoHaNbHON eATeNbHOCTH, CBSA3aHHBIM C MaTEeMAaTHKOW U €€ MPHIOKEHUSIMU, YMEHHEM COBEpIIaTh
OCO3HAHHBII BeIOOp Oyayiieil mpodeccuu U peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHbBI; TOTOBHOCTBIO U
CMOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa30oBaHMI0O M CaMOOOpa30BaHUIO Ha MPOTSHKEHWH BCEH IKU3HM,
TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN MPAKTHUECKUX 3a/1a4 MAaTEeMAaTUYECKOI HANPaBICHHOCTH.

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 MO3HAHMSL:

c(OPMHUPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U




OOIIECTBEHHON MPAKTUKH, TTOHUMaHWEM MAaTEMaTHYeCKOW HAayKd Kak C(epbl YeIOBEUECKOU esSTEIbHOCTH,
3TamoB €€ pPa3BUTHUS W 3HAYUMOCTU JJISl PA3BUTHUS [UBUIM3AIMU; OBJIAJICHUEM S3BIKOM MATEMATHKH H
MaTEeMaTHYeCKOW KYJIBTYpOH Kak CPEICTBOM TMO3HAHHS MHUPA; TOTOBHOCTHIO OCYIIECTBISTH IMPOSKTHYIO M
HCCIIEIOBATENIbCKYIO JACSITETbHOCTh HHINBHUIyaTHHO U B TPYIIIIC.

METAINPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe  pe3yabTaThl  OCBOSHUS  NpOrpaMMbI  ydeOHOTO  mpeamera  «MareMaTukay
XapaKTePU3YIOTCS  OBIIAQJICHUEM VHUBEPCATbHbIMU — HO3ZHABAMETbHBIMU  OCliCMBUSMY,  VHUBEPCAIbHbIMU
KOMMYHUKAMUGHBIMU OeUCMBUAMU, YHUBEPCANbHbIMU PE2YIAMUGHBIMU OeliCMBUSIMU.

1) Vuusepcanvuvie noznasamenvuule oelicmsus, odbecneyusarom Gopmuposanue 6A308b1X KOSHUMUBHbIX
npoyeccos obdyuarowuxcsi (0ceoenue Memooos NOZHAHUSL OKPYNCAIOWE20 MUPA;, NPUMEHeHUEe JI02UYECKUX,
UCCe0068amMenbCKUX onepayuil, ymenui pabomams ¢ uHgopmayuetl).

bazoBrie JornUecKre ASHCTBUS:

® BEISBIISITH M XapaKTePU30BaTh CYIICCTBCHHBIC IPU3HAKH MATEMAaTHYECKUX OOBEKTOB, TIOHSATHH,
OTHONIICHUA MEXIY TOHATUAMU; (HOPMYIUPOBATH ONPEICIICHUS TOHSITHIA, YCTaHABIMBATH CYIMICCTBECHHBIN
MIPU3HAK KJIACCH(PUKAIIUN, OCHOBAHHUSI JTIsT 000OIICHHS M CPABHEHWSI, KPUTEPHH ITPOBOAMMOTO aHAIH3A,

® BOCIIPUHUMATh, (JOPMYIUPOBATH U MPEOOPA30BLIBATh CYXKJICHUS: YTBEPAUTEIbHBIC U OTPHUIATEIIBHBIC,
¢IMHUYHBIC, YACTHBIE ¥ OOIIHE; YCIOBHBIC,

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

e JIeNIaTh BBIBOJIBI C UCTIOJIH30BAaHUEM 3aKOHOB JIOTHKH, JISAYKTUBHBIX M HHIYKTHBHBIX YMO3aKITIOUECHUH,
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 CrIOCOO pernieHns yaeOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BRIOMPATH
HanOoJIee MOIXO AN C YIETOM CaMOCTOSATEILHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBrIe HccaeIOBaTEILCKUE ICHCTBH:

® HCIIOJIb30BaTh BOMPOCHI KaK HMCCIIEIOBATEILCKHN HMHCTPYMEHT IMO3HAHUS; (HOPMYIUPOBATH BOMPOCHI,
(buKcUpyromue TPOTUBOPEYHE, MPOoOIeMy, YCTaHaBIMBaTh HMCKOMOE W JaHHOE, (OPMHpPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3UIINIO, MHEHUE;

® [IPOBOJIUTh CAMOCTOSATEILHO CIUIAHUPOBAHHBIA OKCIIEPUMEHT, HCCICIOBAaHUE I10 YCTAHOBIICHHUIO
0COOEHHOCTEH MaTeMaTH4eCKOro 00beKTa, IBJICHHUS, MPOIIECCa, BBIIBICHUIO 3aBUCUMOCTEN MEXIy 00BEKTaMH,
SIBJICHUSIMH, TTPOLIECCAMH;

® CaMOCTOSITEIBLHO (POPMYIUPOBATH 00OOIIEHUS W BBIBOJIBI TIO pe3yiIbTaTaM MPOBEACHHOTO HAOJIOICHMS,
HCCIIe0BaHus, OIICHUBAThH JOCTOBEPHOCTH MOJYUYECHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUI;

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

PaboTta ¢ naHdopMalmeii:

® BBISBJIATH ACPUIIUTH HHPOPMAIIMH, TAHHBIX, HEOOXOAMMBIX JUISI OTBETA HA BOMPOC M JIJIS1 PEIICHUS
3a7a4u;

e BIOMpaTh MH(OPMAIIMIO U3 MCTOYHHKOB Pa3JIMYHBIX THIIOB, aHAJIW3UPOBATh, CHCTEMATH3UPOBATh 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:

® BOCIIPHHHUMATh U (POPMYJIMPOBATH CY)KJCHHS B COOTBETCTBHHU C YCIOBUSIMH M IEJIIMU 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 OOCYKJIAeMOW TEMbI, MPOOJIEMBI, peliaeMoi
3aJa4yu, BBICKA3bIBaTh UJCH, HALICJICHHBIC Ha IIOUCK peL[IeHHH; COIIOCTAaBJISITH CBOU Cy)KIIeHI/I}I C CY)KIICHI/IHMI/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/a4 MPE3CHTALUN 1 0COOEHHOCTEH ayIuTOpUH.

CoTpyIHUYECTBO:

® NIOHMMATh W KCIOJH30BaTh MPEUMYIICCTBA KOMAHIHOW W WHAWBHIYaTbHOW pPaOOTHI MPH PEIICHUU
y4eOHBIX 3aJad4; NPUHUMATh LEJIb COBMECTHOW JESATEIBHOCTH, IUIAHUPOBATH OPraHU3ALMUI0 COBMECTHOM
paboThI, pacmpenensTh BUABI PadOT, JOrOBapUBATHCS, OOCYKIATh MPOIECC M Pe3yiabTaT paboThl; 0000IIATh
MHEHHS HECKOJIBKUX JIFOJICH;

® y4aCTBOBAaTh B IPYMIOBHIX (popmax paboThl (0OCYKICHHS, 0OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMbI» U
T.I1.); BBITMIOJHATH CBOIO YacTh PabOTBI M KOOPAWHHPOBATH CBOM JCHCTBHSI C IPYTMMH YICHAMH KOMAH/IBI,
OIICHUBATh KAa4YeCTBO CBOCTO BKJAJa B OOMIMIA MPOJYKT MO KPHUTEPHUSM, CHOPMYIUPOBAHHBIM YUaCTHUKAMU
B3aUMO/ICUCTBHS.

3) Vuueepcanvnvie pecynamusnule oeticmaus, obecneuusarom opmuposanue CMoblClO8blX YCMAHOBOK

U HCUBHEHHDBIX HABLIKOG TUYHOCHIU.

CaMoopraau3anus:

® COCTaBIIATH IUIAH, AJITOPUTM PEIICHUS 3aJa4dd, BHIOMpATh CIIOCOO PEIICHHS C YYIETOM HMCHOIIHXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUN ¢ YIETOM
HOBOM HH(pOpMaIUN.

CaMOKOHTPOIIb:

® BJIQJICTh HAaBBIKAMHU II03HABATEIBHOW peQIIeKCHH KaK OCO3HAHHS COBEpPIIACMBIX JCHCTBUH H
MBICITUTENBHBIX TPOIECCOB, X PE3yIbTATOB; BJIAJETh CIIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpoIiecca 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.

INPEJAMETHBIE 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 qpodu U MPOLEHTHI AJS PElICHUs MPUKIAIHBIX 3a7ad U3 Pa3IUYHBIX OTpacieil 3HaHUM 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.

CB00OIHO OTIEpUPOBATH OHATHEM: apU(PMETUUECKUI KOPEeHb HATYPaTbHOM CTEMEHH.

CB0OOTHO OTIEpUPOBATH IOHIATHEM: CTETICHD C PAllMOHABLHBIM MTOKA3aTeIeM.

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

CB0OOTHO OTIEpUPOBATH MOHATUSMHU: 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 METOIbI PEIIEHUS PAlMOHAIBHBIX M JAPOOHO-pAllMOHATIBHBIX YpaBHEHUI;
MNPUMCHATH MCTOJ MHTCPBAJIOB Ui PCIICHUA HCPABCHCTB.



CB00OHO OIEpUPOBATh MOHATHSAMH: MHOTOWIEH OT OJHOW IEepPEeMEHHOW; MHOTOWIEH C IIeJBIMU
KO3 pHIMEeHTaMH, KOPHA MHOTOWICHA; MPUMEHSTDH JIeJIEHHE MHOTOWJICHA Ha MHOTOYIEH C OCTAaTKOM,
TeopeMy be3y u reopemy Buera i peuienus 3aaad.

CB00OHO OmEpUpPOBAaTh TMOHATHSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHUI, MaTpulla, OIpPENeIUTENb
MaTpuIBl 2 X 2 M ero TeOMETPUUYECKHI CMBICI; WCHOJIb30BaTh CBOMCTBA OMpPENCTUTENS 2 X 2 i
BBIYMCIICHUS] €r0 3HAUYECHUS, IPUMEHSTh ONPEACIIUTENN JUIsl PELICHUsS] CUCTEMBbl JIMHEHHBIX YpaBHEHUH;
MOJIEJIUPOBATh pEallbHbIE€ CUTyalldd C IIOMOIIbIO CHCTEMbI JIMHEHHBIX YpPaBHEHW, 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 PELIECHUS C TOMOIIbIO PABHOCHIIbHBIX MIEPEX0/I0B MM OCYIIECTBIISAS IPOBEPKY
KOpHEH.

[IpuMeHSTh OCHOBHBIE TpPUTOHOMETpUYECKHE (OPMYIIBI 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

CBoOOZHO 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.

CB00OOJHO OTIEpUPOBATh TOHATUSMH: CTEIEeHHas (DYHKIMS C HATYypaJbHBIM M IEJIBIM IOKa3aTeleM,
rpadMK CTEIICHHOW (YHKIIUHU C HATYPAIbHBIM U IENBIM T0Ka3aTesieM; rpaduK KOpHs N-OH CTETeHU Kak
(byHKIIMU 00paTHOM CTETIEHU C HATYPaIbHBIM ITOKa3aTeJIeM.

OnepupoBaTh TOHATUSAMH: JIMHEWHAs, KBAaJpaTW4YHAs W JAPOOHO-TUHEHHAs (YHKIUH, BBITIOJIHITH
AIIEMEHTAPHOE UCCIICIOBAHUE U TIOCTPOCHUE UX I'Pa(UKOB.

CB00OHO OIEpUPOBaTh MOHSATHSIMHU: TOKa3aTeidbHAs W Jorapudmuueckas (QyHKIMH, UX CBOWCTBA U
rpadMKu; UCII0JIb30BaTh UX IPadUKH JIJIS PEIICHUS YPaBHEHUIA.

CB0OOOJHO  OmEpUPOBATh  TMOHATUSIMH:  TPUTOHOMETPUYECKAs  OKPY)KHOCTb,  ONpEICICHHE
TPUTOHOMETPHUYECKUX (PYHKIIUH YHCIOBOTO apryMEHTAa.

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

Hagana MmaTeMaTH4€CKOI0 aHAJIN3a

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

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

CB0060IHO OTEPUPOBATH MOHATUAMU: MOCIEAOBATEIBLHOCTh, CIOCOOBI 33JaHUs MOCIEI0BATEILHOCTEH,
MOHOTOHHBIE ¥  OIpaHUYEHHbIE  IOCJIEJOBATEJIbHOCTH; MOHMMAaThb  OCHOBBI  3apOXKIAEHUS
MaTeMaTHYeCKOTO aHaIM3a KaK aHaIn3a OECKOHEUYHO MaJbIX.

CB000OHO omepupoBaTh MOHATHUAMHU: HENpEpbIBHbIE (DYHKIMM; TOYKHM 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
MIPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITHI.

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 i ONMCaHUs pealIbHbIX MPOIIECCOB U SIBICHUM,
IIpY pEeIIeHUH 3a]a4 U3 IPYruX y4eOHBIX IIPEIMETOB.

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

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

CB00O0OHO OTIEpUPOBATH MOHATHAMU: HATYPAJIBHOE U IIEJI0€ YHCII0, MHOXKECTBA HATYpPaIbHBIX M LEIBIX
YHUCell; UCIMOJb30BaTh NMpU3Haku aenuMocty uensix yucen, HOJ m HOK HarypanbHbIX uncen mis
peleHus 3aaa4, NPUMEHATh anroput™ EBkina.

CB00OOHO OTIEpUPOBATH TOHITHEM OCTATKa IO MOJIYJIO; 3aMMChIBaTh HATYPAIbHBIC YHUCIIA B PA3THYHBIX
MO3UIIHOHHBIX CUCTEMAX CUHCIICHUS.

CB00OOHO oOMEepUpOBaTh TMOHATUSIMH: KOMIUIEKCHOE YHCJIO M MHOXKECTBO KOMIIJIEKCHBIX YHCEI;
MPEACTABIATh KOMILJIEKCHBIC YHCIIa B alreOpandeckol W TPUTOHOMETPHUYECKOW (opMe, BBITIOIHATH
apupMeTHUYECKUE OTIepaIlii ¢ HUMHU U N300pakaTh Ha KOOPAWHATHOM TIJIOCKOCTH.

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 HE0OXOIuMbIe
(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, TTOKA3aTEeNbHBIX U JTOTapU(PMUUECKUX YPaBHEHHUI U HEPABEHCTB.
Pematp paumoHanbHble, HppalMOHATIbHBIC, TOKA3aTEIbHbIE, JJOTapU(MUIECKIE U TPUTOHOMETPUUECKHE
YpaBHEHHUS U HEPABEHCTBA, COJEpKAlllMe MOIYJIU U TapaMeTphI.

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

MopnenupoBaTh peajabHble CHUTYalldd Ha S3bIKE anreOpbl, COCTaBIATh BBIPAKECHUS, YpPAaBHEHUS,
HEpPAaBEHCTBA W HX CHUCTEMbl 1O YCIOBHMIO 3aJaud, KCCIEAOBAaTh TOCTPOSHHBIE MOJEIU C
MCII0JI30BaHMEM afmnapara areOpbl, UHTEPIPETUPOBATD MOJTYUYEHHBIH pe3ylbTar.

DyHKUUH U TPapuKu

CtpouTth rpaguKi KOMHO3UIUN (PYHKIMHA C TIOMOIIBIO JIEMEHTAPHOTO MCCIIEJOBAHUS 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 aHAJIN3a

Hcnonb30BaTh MPOU3BOHYIO JUTS CCIIEAOBAaHUS (DYHKIIMM HA MOHOTOHHOCTB M SKCTPEMYMBI.

HaxonuThk Hanbosblee 1 HaUMEHbIlee 3HAYCHUS (PYHKIIUN HEIIPEPHIBHOI Ha OTpE3Ke.

Hcnonp30BaTh MPOU3BOJIHYIO ISl HAXOKJICHUS HAWIYYILEro pelleHUs B NMPHKIAIHBIX, B TOM 4YHUCIIE
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 Pewmate npukiagHble 337a4d, B TOM YMCJIE COLUAIbHO-3KOHOMHUYECKOIO U (PU3UYECKOTO XapakTepa,
CPEACTBAMHU MaTEMATHYECKOTO aHAJIN3A.

COJAEPKAHUE YYEBHOI'O KYPCA (ITIO 'OJAM OBYYEHMUA)

10 kaace
Yucsia v BIYUCTEHUS

Pammonaneubie yncna. OOBIKHOBEHHBIC U JIECATUYHBIE IPOOU, TTPOLIEHTHI, OECKOHEUHBIE TIEPUOIUYECKUE
npo6u. [Ipumenenue qpoOeit 1 MPOIEHTOB YISl PEIISHUs TPUKIIAAHBIX 3374 U3 PA3IUYHBIX OTpacie 3HaHUN U
peanbHOM KU3HU.

JleifictButenbHble uyncia. PainrioHanbHble W UppallMOHAIbHBIE YHCHA. ApUPMETHYECKHUE OTEpalNH C
NEHUCTBUTENLHBIMU uncaaMu. Moyib TeHCTBUTENHHOTO YUCa U ero cBoMcTBa. [IpubOmmkEHHbIE BEIYUCIICHUS,
MpaBUJia OKPYTJICHUS, TIPUKUIKA U OT[EHKA Pe3yIbTaTa BEIYUCICHUH.

Crenenp ¢ menbiM mokazatenemM. burnom Herorona. Mcnonbp3oBanwe mnoaxopsmie (opMmbl 3amucu
JEHUCTBUTENBHBIX YUCEN IS PEIICHUS TPAKTUYECKUX 3aa4 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 METOJIBI PEIICHUs LENbIX U JPOOHO-pAllMOHAIBHBIX YpaBHEHUN U HEpaBeHCTB. MHOTrOUIEHbI
OT OJIHOM mepeMeHHOMW. JleneHue MHOroujieHa Ha MHOTOWIEH C ocTaTkoM. Teopema be3dy. MHorousneHsl ¢
uenbiMu ko3 dunrenramu. Teopema Buera.

[IpeoOpa3oBanHus YUCIOBBIX BBIPAKEHHH, COIEPIKAIINX CTETIEHU U KOPHU.

Wppaumnonansusle ypaBHeHHs. OCHOBHBIE METO/Ibl PELICHUSI UPPALUOHAIBHBIX YPABHEHUH.

[TokazarenbHble ypaBHEHHUS. OCHOBHBIE METO/IbI PEIICHHS TOKA3aTEIbHbIX YPABHEHUM.

[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. MccneqoBanne NoCTpOEHHOW MOJIENH ¢ TOMOILLBIO MAaTPULL 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
HayKd U peajbHOM KU3HU.

DOyHKUUH U TPapuKu

OyHKIMA, criocoObl 3a1anus GyHKIMKU. B3anmuo oOpaTtHble GpyHkiuu. Komnosunus ¢yHkuuil. ['padpux
¢byHKIMHU. DneMeHTapHble peoOpazoBaHusi rpadUKOB (PyHKIIHA.

O6nacTe ompeneneHus ¢ MHOXKECTBO 3HaueHWd QyHkuuu. Hymu ¢ynkoum. [IpomexyTku
3HAKOMOCTOSTHCTBA. UETHBIE M HeuéTHbie GyHkuuu. [lepuoanueckue GyHkuuu. [IpomMexyTKu MOHOTOHHOCTH
¢byHkuu. MakcuMymMbl M MHHUMYMbl ¢GyHKuuu. HaumOonblnee u HauMmeHbIee 3Ha4deHHs (DyHKIUU Ha
MIPOMEXYTKE.

JluneitHasi, KBagpaTU4YHasi U JpOOHO-IMHEHHAs (QYHKIUU. DJIeMEHTapHOE HCCIEeIOBAaHUE U MOCTPOCHUE
UX Tpa(UKOB.



CrenenHas ¢GyHKIHS ¢ HATYpaJIbHBIM U IENbIM MoKa3areneM. 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. Mcmonp3oBanue rpagukoB
(GyHKUIUH 1715 pelieHus: ypaBHEHUH.

TpuroHomerpuyeckass OKpPYXHOCTb, ONpEACICHUE TPUTOHOMETPUYECKUX (YHKIUH  YHCIOBOTO
apryMeHTa.

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

[TocnenoBarenpHOCTH, CHOCOOBI 3aJaHUs MOCIEAOBAaTEIbHOCTEH. MeToJ MareMaTH4eCKOW HHAYKIUU.
MOHOTOHHBIE W OIPAaHWYEHHBIE IOCIEN0BATEIbHOCTH. VCTOPUS BO3ZHMKHOBEHHs MAaTE€MaTHYECKOTO AaHAIU3A
KaK aHaju3a OECKOHEUHO MaJlbIX.

Apudmernueckas U reomeTpuueckas mporpeccu. beckoHeyHO yObIBaromiasi TreoMeTpuyecKast
nporpeccusi. CymMma  OECKOHEYHO  YyOBIBAIOIIEH  TIeOMETpUYecKoW  mporpeccud.  JIMHEWHBIH  ©
JKCIIOHCHIMAIBHBIA pocT. Yucno e. Popmyna CIOXKHBIX NPOLUEHTOB. lcnonab30BaHWE MpPOTPECCUU UL
penieHus peaNbHbIX 3aa4 IPUKIIATHOTO XapakTepa.

HenpepriBHble ¢yHKIMM UM uX cBoWcTBAa. Touku pa3pbiBa. AcUMNTOTH TpadukoB GpyHkuuii. 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
MIPOM3BOJIHON. YpaBHEHHE KacaTelbHOU K rpa@uKy GyHKIUY.

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

MHokecTBa M JIOTHKA

MHO3K€eCTBO, Onepalu HaJi MHOKECTBaMH W MX cBolcTBa. Jnarpammel Ditnepa—BenHna. [Ipumenenune
TEOPETUKO-MHOKECTBEHHOTO amIapara sl ONMCAaHUs PEaJIbHBIX NPOLIECCOB U ABJICHUH, IIPHU PEIICHUU 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.

KommnekcHeie yncna. Anrebpanueckas U TpUTOHOMETpUuyecKas (OpMbI 3aMUCH KOMILIEKCHOTO YHCIA.
Apudmernueckue oOmepaldd C KOMIUIEKCHBIMM uuciaamH. F3o0pakeHne KOMIUIEKCHBIX YHCel Ha
KoopJauHaTHOUM miiockocT. @opmyna Myaspa. KopHu N-0il cTeneHu M3 KOMIUIEKCHOTO yucia. [Ipumenenue
KOMILJIEKCHBIX YMCEI JUIsl pelIeHHs] PU3NUYECKUX U TeOMETPUUYECKIX 3a/au.

YpaBHeHNs 1 HEPABEHCTBA

Cucrema 1 COBOKYIHOCTh YPAaBHEHHIl U HEPABEHCTB. PAaBHOCUIIBHBIE CHUCTEMbI U CUCTEMBbI-CIEICTBUA.
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 UM COBOKYIHOCTEH palMOHANbHBIX, HWPPALUOHAIBHBIX,
MOKa3aTeIbHBIX U JTOTrapu(PMUUECKUX YpaBHEHHIA.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapaMETPaMH.

[IpuMeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKHX 3a/1a4 U 33]1a4 U3
pa3IUYHBIX 00JacTel HAyKU U PeallbHOM JKU3HH, MHTEPIIPETAlUs TOTYyISHHBIX PE3YIbTaTOB.

DyHKUUH U TPapuKu

I'paduk xommoszunmu Qynkiui. ['eomerpuyeckue 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 IIpoLecca, 3alaHHOT0 (GOopMYION WU rpapuKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpazHbIX. I[lepBooOpasHbIe 3IeMEHTAPHBIX (DYHKIIHIA.
[IpaBuna HaXOXICHHUS IEPBOOOPA3HBIX.

Wuterpan. ['eomeTpuyeckuii cMbICT HHTETpaia. BrIauciieHne onpeneiéHHOTo MHTerpaia 1mo Gopmyse
Herorona—IJleliOanma.

[IpumeneHue nHTerpaa /i HaxoKIeHUs IUIoIIaei mIockux Guryp u 00bEMOB reOMETPUUECKUX TEII.

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

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

(IO TOJAM OBYYEHMUAA)

10 xknace (140 yacoB)

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

4acoB)

MHoOKecTBO MHo3kecTBO, orepanun HaJ | Mcmosib30BaTh TEOPETHKO-MHOXKECTBEHHBIN
JNENCTBUTEIBHBIX MHOXECTBAMM M KX  CBOMCTBA. | anmapar JyUisl ONMMCAHMS XO4a peLIeHUs
YyuCed. JlnarpaMmsl Ditnepa—BeHHa. | MaTeMaTUYECKUX 3a/1a4, a TAKKE PEaTbHbIX
MHOro4neHsl. [Ipumenenne TEOPETHUKO- | TPOLIECCOB U ABJICHUM.

PaunonaneHbie MHOXECTBEHHOI0  ammapara i | OnepupoBaTh NOHATHAMM: PALIMOHAIBHOE
YpaBHEHUS U peuieHus 3anay. YHCIl0, OECKOHEeUHas epuoanyeckas Apo0Ob,
HEpaBEHCTBA. PaunonaneHbie Yyucia. | IPOLUEHThI; UPPAlMOHAIBHOE U

Cucremsl OOBIKHOBEHHBIE U ACCATUYHBIC POOH, | IEHCTBUTEIHHOE YHUCIIO; MOIYIIb

JIMHEWHBIX MPOLICHTHI, OECKOHEYHbIE | JEMCTBUTENHLHOTO YHCIIa; HCIOJIb30BATH 3TH
YpaBHEHUN nepuoauueckue Apodu. I[IpuMeHeHue | MOHATHS MPHU MPOBEICHUH PACCYXACHUN U
(28 9) npoOel M TPOIEHTOB YISl PElICHUs | I0Ka3aTeIbCTB, MPUMEHSITh IPOOH U

MPUKIaAHBIX 33/1a4.
JleiicTBUTEIbHBIC YJucna.
PanmonanbHbple W HMppalMOHAIbHBIE
yucna. ApudMeTHYECKHe OTEpaIiu ¢
JNEHUCTBUTENbHBIMU YMClIaMi. Moyib
JNEUCTBUTEIIBHOTO  YUCJIa W €ro
CBOMCTBA. [TpubmmxEHHbIC
BBIYMCJICHUS, IIpaBUja OKPYIJIEHUs,
NpUKHJIKA U  OIIEHKa pe3yJbTara
BBIYMCIICHUH.

OCHOBHBIE METO/IbI PEIICHUS LIETbIX U
JIPOOHO-PALMOHANBHBIX ypaBHEHHUH U
HEpaBEHCTB. MHOTOUIEHbl OT OJHOM
IepeMeHHOM. Jlenenue MHOro4ieHa
Ha MHOTOWIEH ¢ OocTaTkoM. Teopema
bezy. MHorowiensl Cc  IEIbBIMH
koadppunmentamu. Teopema Buera.
Pemenue cuctem JTMHEHHBIX
ypaBHeHUH. MaTpuia cuCTeMbI
JIMHEWHBIX ypaBHEHUH. OnpenenuTenb
MaTpHIIbl 2X2, €T0 TEOMETPUUECKUN

HPOLIEHTHI JUIs PELICHUs IPUKIAIHBIX 3a7a4 U3
Pa3JIMYHBIX OTpACiIe 3HAaHUN U peabHOM
AKU3HU.

Hcnoab3oBath npuOIMKEHHBIE BBIUMCIICHUS,
npaBuja OKPYIJICHMS, NPUKUIKY U OLIEHKY
pe3ynbTaTa BIYUCICHUH.

IIpuMeHsATh pa3InyHbIE METOJbl PELICHUS
pallMOHATBHBIX M JIPOOHO-pAIlMOHAIBHBIX
YPaBHEHHUI; a TaKXe METOJ MHTEPBAJIOB JUIA
pEILIEHNs] HEPABEHCTB.

OnepupoBaTh NOHATHSIMH: MHOTOUIEH OT
OJIHOM NIEPEMEHHOM, €r0 KOPHU; NPUMEHSATH
JIEJIEHUE MHOTOYJIEHA HA MHOTOUJIEH C
OCTaTKoOM, Teopemy besy u Teopemy Buera nns
pelIeHns 3a1a4.

Onepuposatb NOHATHSAMH:
JIMHENUHBIX YpaBHEHUH,
OTIPENEIINTEND MATPULIBI.
Hcnoan3oBaTh cBoiicTBa ompenenuTens 2X2
JUIS BBIUNCJIEHUSI €r0 3HAu€HUs, NMPHUMEHATh
ONpPENENUTENN  JUISl  PEIIEHUs  CUCTEMBI

cucreMma
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 peajabHbIE CUTYalluH C
ITOMOILIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUH,
HCCJIe0BATH [TIOCTPOCHHBIE MOJEIH C
IMOMOLIBIO MAaTPULL U ONPEICTUTEIIEH,
HHTEPIPETHPOBATH NOJTYYEHHBIN PE3YIIbTAT

QyHKIMHU U @yHK1Ms, criocoObl 3a1aHus pyHKIuU. | OnepupoBaTh NOHATUIMU: QYHKIINS,
rpaduKy. B3anmuo o6patHbIe QyHKINH. crocoObl 3aaHus (PYHKIUU; B3aUMHO
Crenennas Komnozunus Gyakumii. ['padux oOpaTHble PYHKINU, KOMIO3UIMS QYHKIUH,
GyHKIUSA C HeTAbIM | QYHKIUH. DIIeMEHTapHbIC rpaduk pyHKUMH, 00JIaCTh ONPEEIICHUS U
[I0Ka3aresaeM npeoOpa3oBaHus rpa@uKoB PYHKIMA. | MHOKECTBO 3HaYCHUH (DyHKINHU, HYIIN
(12 4) OO6nacTb onpeAeneHuss U MHOKECTBO | (YHKIIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;
3HaueHul QyHkuuu. Hynu yHkuuu. | nuHelHas, KBaapaTuyHasi, 1poOHO-IMHEWHAsd U
[IpomexyTKH 3HAaKOTIOCTOSIHCTBA. CTerNeHHast (PyHKIUU.
YErHble U HEUETHBIE PYHKIUU. BbINOJHATL 3lIeMEHTapHble PeoOpazoBaHus
[Tepuoanueckue GyHKINH. rpaduKoB QPyHKITHIA.
[IpomexyTku MOHOTOHHOCTH 3HaTBh U yMeTh J0Ka3bIBATh YETHOCTH WIH
¢byHKIMH. MakCUMyMbl U MUHUMYMBI | HEUETHOCTD (DYHKIMH, IEPUOIUYHOCTh
¢byukuun. Hanbosnpiee u HauMenblee | QyHKIUHA, HAXOAUTH IPOMEKYTKH
3HaueHue QYHKIUU Ha IPOMEKYTKE. MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBI U
JluneiiHas, kBaJapaTuyHas U JPOOHO-| MUHUMYMBbI (YHKIIUU, HAauOoOJIbIlIEee U
nuHelHas (QyHKIuu. DIeMeHTapHOe| HauMeHbllee 3HaueHne (PyHKIUU Ha
uccleI0BaHue u MOCTPOEHUE| TPOMEXKYTKE.
rpaduKOB 3TUX QYHKIUI. ®opMyIHPOBATh U HIJIIOCTPHPOBATH
CreneHb C 1EAbBIM IOKa3areyieM. | rpa)u4uecKk CBOWCTBA TMHEUHOM,
bunom Hrrotona. KBaJpaTUYHOH, APOOHO-TMHEHHOM 1
CrenenHas (yHKIUS C HATYPAJIbHBIM | CTETICHHOW (DYHKITUH.
U 1enbIM nokasareneM. E€ colicTBa u | BeipakaTtb popmysaMu 3aBUCUMOCTH MEXKIY
rpadguk BEJIMYNHAMM.
3HaTh onpeaesieHHe U CBOMCTBA CTETIEHU C
LeJIBIM [TOKa3aTeseM; HoAX0AA1lyto hopMy
3aIlUCH JICHCTBUTEINIBHBIX YUCEN JUIs PELLICHUs
IPAaKTUYECKUX 3aJa4 U NIPEJICTABICHHS TaHHbBIX
Apubmernueckuii | ApudmeTndeckuit KOpeHb | DopmMyJIMpOBaThH, 3alMCbIBATH B
KOpEHb N-oi HAaTypaJbHOM  CTENEHHM M  €ro | CAMBOJMYECKOH (opMe U HCMOJIB30BATH
CTEIIEHHU. CBOWCTBA. CBOWCTBA  KOpHA N-OM  CTeHNeHWu  JJs
Wppaunonansnsie | [IpeoOpazoBanus YHCIIOBBIX | IPeoOpa30BaHus BEIPAXKEHUH.
ypaBHEHHUS BBIpaXXEHUH, coaepkamux cteneHu u | Haxoaurs pelIeHust UppanOHaIbHBIX
(18 v) KOPHH. YpaBHEHUH € TOMOUIBIO  PaBHOCHIIBHBIX
WppannoHaibHbie YpaBHEHHUS. | IEPEXO0B  WJIM  OCYLIECTBISA  IPOBEPKY
OcHoBHbIE METO/Ibl pelLeHust | KOpHEH.
UppalOHaAIbHBIX ypaBHeHui. | CTpouTh rpaduk (GyHKUMHM KOpHS N-oi
PaBHOCHIIBHBIE TIEpeX0/ibl B PEIIEHUH | CTENEHH Kak OOpaTHOM A (QYHKIMH CTENEHH
MpPpalMOHAIBHBIX YPABHEHUM. C HaTypaJbHBIM [1I0OKA3aTEIEM
CpoiictBa M rpaduk KOpHsS N-Oi
CTETIEHU Kak (YHKIUM 0OpaTHOM
CTETEHU C HATYPaJbHBIM I1OKA3aTEIEM
IlokazarenpHas Crenenn c panoHanbHbIM | POPMYIHPOBATH ONpeNeJIeHHe CTEIEHH C
byHKIHS. II0Ka3aTeJIeM U €€ CBOMCTBA. paloHaIbHBIM IIOKA3aTEJIEM.
Iloka3zarenbpHble [Toxa3zaTenbHast pyHKIMA, €€ CBOHWCTBA | BrImoMHAT,  mpeoOpa3oBaHUs ~ YHCIOBBIX
ypaBHEHUS u rpa¢uk. Mcronp3oBaHue Tpaduka | BBIpaKEHHUH,  COJEpXKAIIMX  CTENEeHH ¢
(10 9) (GYHKUIMY JUTSL peLeHHs] YpaBHEHHH. paloHaIbHBIM NIOKA3aTEJIEM.

IToka3zarenpHBIE
OCHOBHBIE METOBI
MOKa3aTeIbHBIX YPaBHEHUN

YpaBHEHHSL.
peleHus

Hcnoab3oBarh uHppPOBBIE pecypebl s
nocTpoeHus rpaduka NoKa3aTenbHON QyHKINN
Y U3Y4CHUs €€ CBOUCTB.




Haxoauts pemieHus oKa3areiabHbIX
YpaBHEHUH

Jlorapudmuueckast | Jlorapudwm uncna. CoiictBa JlaBaThb onpeeJienue sorapudma uncna;
byHKIHS. norapudma. [lecarnynsie u JECATUYHOTO M HATYypaJIbHOTO JIorapudma.
Jlorapugmuueckie | HaTypaJbHbIC JOTapUPMBEI. Hcnoan3oBaTh cBOiiCTBA TOrapu(PpMOB IS
YpaBHEHHS [IpeoOpazoBanue BEIpaXECHHI, npeoOpa3oBaHus JOrapu(HPMIUIECKUX
(18 u) COJIepKAIIUX JIOTapH(PMBI. BBIPAYKEHUI.
Jlorapudmuueckas QyHKIHs, €€ CtpouTth rpaduk norapudmudeckoint GyHKIHH
cBoiicTBa u rpaduk. Mcnons3oBanue KaK 0OpaTHOM K MOKa3aTeIbHON U
rpaduka QYHKIUH UL PEIICHHS UCTIOJIb30BaTh CBOMCTBA JIOrapU(PMHUECKON
ypaBHEHHH. (GYHKIUY 11 peIIeHus 3a1a4.
Jlorapudmuueckre ypaBHEHHUS. Haxoauts pemieHus  JIorapu(pMUYECKUX
OCHOBHBIE METOJIBI PEIICHHS YpaBHEHHH C  TOMOMIIBIO  PAaBHOCHIBHBIX
norapu(pMUIECKUX ypaBHEHUH. NEepexo/I0B WM  OCYIIECTBIISII  MPOBEPKY
PaBHOCWIBHBIE IEPEXOBI B PELICHUU | KOPHEH
norapu(pMUUECKUX ypaBHEHUH.
Tpuronomerpuueck | CuUHyC, KOCUHYC, TAHT€HC U JlaBaThb onpeaejeHUusi CHHyCca, KOCUHYCA,
e BBIPOKEHUS W KOTAHTCHC YUCIOBOTO apryMeHTa. TaHT'€HCA U KOTAHI'€HCa YUCJIOBOTO apryMeHTa;
YpaBHEHHS ApKCHHYC, apKKOCHHYC M apKTaHTeHC | a TaKKe apKCHHYCa, apKKOCHHYCa U
(22 1) YHCIIOBOTO apryMeHTa. apKTaHreHca 4Yuca.
TpuronomeTpuveckast OKpyKHOCTb, I[IpuMeHsTH OCHOBHBIE TPUTOHOMETPUYECKUE
OTIpe/ieIeHNne TPUTOHOMETPHUYECKIX bopmyIbI TUTSt npeoOpa3oBaHus
(GYHKIIUH 9UCIIOBOTO apryMeHTa. TPUTOHOMETPHUYECKIX BBIPAKEHHIA.
OCHOBHBIE TPUTOHOMETPUUECKUE IIpumensTe GopMysabl TPUTOHOMETPUHU IS
dhopmynsl. [IpeobpazoBanue perieHus OCHOBHBIX TUTIOB
TPUTOHOMETPUUYECKUX BBIPAKEHUH. TPUTOHOMETPUUYECKUX YPABHEHUIN
Pemienne TpuroHoMeTpu4eCcKux
YpaBHEHU U
ITocnepoBatensHOCT| ITocmenoBaTeIbHOCTH, CLIOCOOBI OnepupoBarth NOHATHAMM:
U ¥ IPOrPECCUU 3aJJaHUs NI0CIIeI0BATEIbHOCTEN. [I0CJIEI0BATEIbHOCTh, ~ CHOCOOBI  3aJaHus
(10 u) Metoa MaTeMaTHUECKON HHAYKIIMH. HOCJIe10BATEIbHOCTEH; MOHOTOHHBIE u
MOHOTOHHBIE Y OI'PaHUYEHHbIE OrpaHUYEHHBIE [0CJIeI0BATEIbHOCTH;
nociuenoBarenbHocTH. Mcropus HCCIe10BATh HOCJIE10BATEIbHOCTH Ha

aHann3a 0ECKOHEYHO MaJbIX.
ApudmMernueckas 1 reoMeTpuvecKas
MPOIrPECCHH.

beckoneuno yObIBaroIas
reomeTpuueckas nporpeccusi. Cymma
OECKOHEYHO yObIBaromiei
reoMeTpruYeCcKoi MIPOTPECCHH.
JInHeWHBIIT W JKCIIOHEHIIMAJIBLHBIN
poct. Hucno e.
dopMmyna  CIOXKHBIX
Hcnons3oBanue  mporpeccun A
peleHus peanbHBIX 3a1a4
MIPUKJIIAJHOTO Xapakrepa

IIPOLIEHTOB.

MOHOTOHHOCTb ¥ OTPAaHHUYEHHOCTb.

[TonyuaTh npeacTaBieHUEe 00 OCHOBHBIX UJESIX
aHayM3a OECKOHEUHO MaJIbIX.

JlaBaTh omnpeaejieHnne apuPMeTUUECKON WU
FEOMETPUYECKON MPOTPECCHH.

Jloka3pIBaTh CBOWCTBA apU(PMETHUYCCKON W
FEOMETPUYECKOH  MPOTPECCHH,  HAXOIHTH
CyMMY YJICHOB MPOTPECCHU, a TaKXKE CyMMY
YJIEHOB 0OECKOHEYHO yOBIBaroIIe
F€OMETPHUUECKOM MPOTPECCUn.

Hcnoab3oBarh mporpeccud A pPEICHHS
3a/1a4 MPUKIAIHOTO XapaKTep.

I[IpumensTh GopMyny CIOXHBIX MPOIIEHTOB
JUISL pEIICHUS 33724 U3 PEaIbHOM MPaKTUKH

HenpepsiBHbie

GbyHKIMH.
[IpownsBoanas

(20 )

HenpepbiBHble ~ GyHKIMH H  HX
CBONCTBA. Touxa paspblBa.
AcuMntoTsl  TpaguKoOB  (YHKUHUH.
CBoiicTBa (hyHKLMI HENpEpPHIBHBIX Ha
oTpe3ke. Meron HHTEpBANOB Ul
peuienuss HepaBeHCTB. [IpuMmeHeHue
CBOMCTB HEINPEPBIBHBIX (DYHKIMHA a5

peLIeHus 3a/1a4.

OnepupoBarth NOHATHAMH: byHKIUSA
HeMpepbIBHAs Ha OTpe3Ke, TOYKa pa3pbiBa
dyHKIIMN, acuMOTOTa rpaduka GyHKIHH.
IpumeHaTH CBOIicTBa HETpepPbIBHBIX
(byHKIUHI 171 pereHus 3a1au.

OnepupoBaTh NMOHSATHAMU: TEpBasi U BTOpas
POM3BOJIHBIE byHKIUY; MOHUMATh
¢u3uueckuii M TEOMETPUYECKUH  CMBICI




[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 | [IpuMeHAT,  OCHOBHBIE  MOHATHS  Kypca
00o0menue, Havan maremaTtmdeckoro aHamm3a 10 | anreOpbl M Hayaqm MaTeMaTHYECKOTo aHaIHu3a
CUCTeMaTH3alus KJiacca, 0000111eHNE U | A7 peleHusl 3ajad W3 pealbHOM JKHU3HU HU
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 KOMIO3UIUU (GYHKUUH C
byHKIMMA C | uccieg0BaHHIO byHKIMi Ha | MOMOIIBIO DJIEMEHTAPHOTO HCCIEAOBAHUA U
MTOMOIIIBIO MOHOTOHHOCTh M JKCTPEMYMBI. | CBOMCTB KOMIIO3HIIUH.
MPOU3BOJHOM Haxoxnenue HauOOJIBIIIETO u | CTpouTh reomMeTpruiecKkue oopassl ypaBHEHUH U
(24 ) HaVMEHBIIIETO 3HAYEHHs | HEPABEHCTB Ha KOOPAUHATHOM IJIOCKOCTH.
HenpepbeIBHON (QyHKIMHN Ha oTpe3ke. | Mcmoab3oBaTh IIPOU3BOIHYIO s
[IpuMeHeHre  MPOM3BOAHON Ui | UCCIENOBaHUSA (PYHKIMM HAa MOHOTOHHOCTb H
HAXOXKJCHHUS HAWIIYYIIETrO PEUICHUs | SKCTPEMYMbI;  HAXOAUTh  HauOosbliee U
B MNPHUKIAAHBIX  3ajJadax, JUisd | HAMMEHbIIee 3Ha4eHUs (YHKIUHU HENpepbIBHON
OTIpeJIeNIeHUs] CKOPOCTH M YCKOPEHHUS | Ha OTPE3KE;
mporecca, 3aaHHoro ¢popmysoi wian | Ctpouth rpaduku (QyHKIUNA Ha OCHOBAHHUH
rpauKoMm. IPOBEAEHHOIO UCCIIEA0BAHMSL.
Komnozunus ¢bynkuumii. | Menmoab30BaTh MPOU3BOAHYIO IS HAXOKICHUS
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 (POPMYITOH MK TpadUKOM.
IHonyyaTrs mnpeacTaBjeHHe O IPUMEHEHUU
IIPOM3BOIHOM B PA3JIMUHBIX OTPACIIAX 3HAHUM
IlepBooOpaznas  u | I[lepBooOpa3Has, ocHOBHOE cBOWCTBO | OmepupoBaTh NOHATHSAMU: IIEpBOOOpa3Hast U
UHTErpal nepBooOpa3HbiXx.  [lepBooOpasnble | onpeaeneHHbli nnterpait. Haxonurb
(12 q) anieMeHTapHbIX (QyHKuui. [IpaBuina | mepBooOpa3Hble 37€eMEeHTapHbIX QYHKIMN U
HaXO0KJICHUs MepBOOOPA3HBIX. BBIUMCJIATH UHTErpall no ¢popmyne HproToHa —
Wnterpan. I'eomerpuyeckuii cmeicha | JleiiOHuma.
UHTerpaja. Beruncnenne | HaxoauTs miomany niockux GUryp 1 00bEmbl
ONpPENENEHHOIO  HWHTErpajga IO | Tell C IOMOUIbIO ONPEIEIEHHOTO HHTETpaa.
¢dopmyne Herotona-Jleitoauna. 3HaKOMHTBCH C MaTeMaTH4YECKUM
[Ipumenenue UHTErpaa Ul | MOJEIIMPOBAHUEM Ha puMepe
HAXOXJCHHUS IUIONIAJICH TIUIOCKUX | TU(PepeHIMaTbHBIX YPAaBHECHHUMH.
¢buryp u o6néMoB reomerpuyeckux | [losydars  mpeicraBieHHe 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 TpUrOHOMETpUYECKUE YpPAaBHEHUS U

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

€ HEPaBEHCTBA IIOMOIIBIO TPUTOHOMETPUYECKOH | OCYHIECTBIATh OTOOp KOpPHEM C IOMOIIBIO
(16 1) OKPYKHOCTH. TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemenue tpuroHomerpuueckux | [lpumeHsaTs (GopMysnaBl TPUTOHOMETPUHU IS
HEPABEHCTB peleHus OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB.
Hcnonb3oBath nugpoBbie pecypebl U
[IOCTPOEHHUS U UCCIIE0BaHNs I'pa(uKOB
byHKIUH
HppauunonansHsle, OcHoBHbIE METOIbI pemienus | IlpuMeHATH  CBOMCTBA  IOKA3aTE€IbHOHM W
[0Ka3aTeabHbIC U MOKa3aTeNbHBIX U JIOTApU(YMUUECKUX | JorapupMUUEcKol  (QYHKIUMH K  PELICHHUIO
nmorapupmMuuecKue HEpaBEHCTB. MO0Ka3aTeIbHbBIX u Jorapu(PpMUUECKUX
HepaBeHCTB (24 u) OcHoBHbIE METOIbI pelIeHus | HEpaBEHCTB.

O0ocHOBATB PABHOCUIIBHOCTB [IEPEXOI0B.
Pematp uppainuoHagbHble HEPAaBEHCTBA.
Hcnonb3oBarh  rpaduyeckue  METOAbl U
CBOIICTBA BXOOAIIUX B YpaBHCHUE 501051

KOMIUIEKCHEIMH YHCIaMHU.
N3obOpaxenne KOMITJIEKCHBIX YHCET
Ha KOOPJAMHATHOM 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 grcna. | OnepupoBaTh MOHATHAMHU: KOMIUIEKCHOE
(10 1) Anrebpandeckas U | YUCJIO U MHOKECTBO KOMIUIEKCHBIX YHCEIL.
TPUTOHOMETpHYECKAs ¢dopmsl | [lpeacTaBasiTh KOMIUIEKCHBIC YHCTIA B
3aMUCH KOMIUIEKCHOTO YHUCIIa. anreOpandeckoi ¥ TPUTOHOMETPHUYECKON
Apugpmernueckne  omnepauuu ¢ | hpopme. BuIMmoJHATH aprdMeTHIECKHE

oTiepanuy C HUMH.
N3o00paxkath KOMIIJIEKCHBIE
KOOPJIUHATHOM IJIOCKOCTH.
IpumensTe Gopmyny MyaBpa u moiaydaTh
MPEJICTaBICHUE O KOPHSAX N-OU CTETNeHU U3
KOMIIJIEKCHOTO YHUCJIa. 3HAKOMHUTHCH C
pUMepaMu IPUMEHEHHSI KOMITJIEKCHBIX YHCell
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, JOrapuPMHUUECKHIE

(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 CHCTEMBI U CUCTEMBI- | 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 paIriMOHaJIbHBIX, HaxoauTh pemieHust CUCTEM U COBOKYITHOCTEH
ypaBHEHUH HppallMOHANIBHBIX, TIOKA3aTENbHBIX U | IETBIX pallMOHABHBIX, HPPAIIHOHATBHBIX,
(12 4) norapu(pMUYECKUX YpaBHEHUH. MOKa3aTeJIbHbIX 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 | 3HAaHUH U peasbHOM JKU3HU;
peabHOM  JKM3HHW, HMHTEPIPETaIlUs | HHTePIPeTHPOBATH MOJYyYeHHBIE PEIICHHUS.
MOJIY4EHHBIX Pe3yJIbTaTOB Hcnoan3oBath 1uppoBbIE peCypCh
3amauu ¢ ParmonanbHble, UppalMOHAIBHBIE, Bb10upaTh crioco0 perieHus paiuoHaIbHbIX,

HPppaUOHAJIbHBIX, ITOKA3aTCIIbHLIX,




(16 4)

U TPUTOHOMETPUYECKHE YPaBHEHUS,
HEPAaBEHCTBA U CUCTEMBI C
rapaMeTpaMu.

[Toctpoenune u ucciaenoBaHue
MaTeMaTUYECKUX MOJIENEN pealbHbIX
CUTYallMi C IOMOLIBIO YPABHEHUHN,
CUCTEM YPAaBHEHUU U HEPABEHCTB C
napaMeTpamu

Jorapu(PMHUUECKUX U TPUTOHOMETPHUIECKUX
YpaBHEHUI U HEPABEHCTB, COAEPIKAILUX MOILYIN
Y TIapaMeTpbl

IpumensTh rpaduyeckue M aHATUTUYECKUE
METO/Ibl JUIsl pElICHUs YpPaBHEHUN U HEPaBEHCTB
C napaMerpamMHM, a TaKKe MCCIEJI0BaHUE
(GyHKUMI METOJaMH MAaTeMaTU4YEeCKOro aHajIu3a.
Crpouts Hu mHcciIeI0BaTh MaTEeMAaTUYECKUE
MOJENIN pEalbHBIX CUTyalUHd C TOMOUIbIO
YpaBHEHUI, HEPABEHCTB U CUCTEM C
napaMmeTpamu

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

OCHOBHBIE TIOHSTHA M 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 MOJETUPOBAHUS U
HCCJIEIOBaHUS peaIbHbIX IIPOIECCOB.

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