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HOACHUTEJIBHAA 3AIINCKA
HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnrebOpa W Hayaja MaTeMaTHYeCKOTO aHaIWM3a» SIBISICTCS OJHUM M3 HamOoJiee 3HAUYMMBIX B
porpamMMme CTapIIel IIKOJbI, MOCKOJIBKY, C OJHOW CTOPOHBI, OH 00ECIeYnBAaET HHCTPYMEHTAIBHYIO 0a3y uis
W3YYCHUS BCEX €CTECTBEHHOHAYYHBIX KYpCOB, a C APYroil CTOPOHBI, (POPMHPYET JOTHYECKOE U a0CTPAKTHOE
MBIIIJICHAE YYaIIMXCsSd HAa ypOBHE, HEOOXOTUMOM JUIsi OCBOCHHS MH(DOpPMATHKH, OOIICCTBO3ZHAHUS, UCTOPHH,
CIIOBECHOCTH W JIPYTMX IUCIHHMIUIMH. B pamMkax JaHHOTO Kypca ydalluecs OBJIAJICBAIOT YHUBEPCATBHBIM
SI3BIKOM COBPEMEHHOM HAyKH, KOTOpasi JOPMYITHPYET CBOU JOCTIKEHUS B MAaTeMAaTU4IECKOi popme.

Kypc anrebpsl u Havyaja MaTeMaTHYECKOTO aHAIM3a 3aKJIAIbIBAET OCHOBY JUISl YCHEIIHOTO OBJIAJICHHS
3aKOHaMH (DHU3WKW, XUMUHW, OWOJIOTWH, TIOHUMAHHWS OCHOBHBIX TCHICHIIMH pa3BUTHUS OKOHOMHKH H
OOIIECTBEHHON JKHM3HH, TIO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX ITH(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHUSX, YBEPCHHO UCIIOJIB30BaTh UX IS JalIbHEHIIIEro 0Opa3oBaHus U B MOBCEAHEBHON JXKMU3HH. B TOXke
BpeMsi OBJIQJICHUE aOCTPAKTHBIMH M JIOTUYECKH CTPOTHMMH KOHCTPYKIIMSIMHU alireOpbl M MaTeMaTHIeCKOTO
aHaJlM3a pa3BHBACT YMEHHWE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH, JIOKAa3bIBATh
VTBEPXKJCHHUSI C TOMOIIBI0 WHAYKIMA ¥ PACCyXKJaTh JCIYKTUBHO, WCIOJb30BaTh 00O0OmeHHE |
KOHKPETHU3aIl1I0, abCTparnpoBaHue U aHAJIOTHIO, POPMHUPYET KPEATUBHOE M KPUTUICCKOE MBIIILIICHHE.

B xone m3ydeHns kypca «AnreOpa W Havyaja MaTeMaTHYECKOTO aHAIM3a» yYallhecs IMOJyJaroT HOBBIN
OTIBIT PEIICHHS MPUKIAJIHBIX 3aJ1a4, CaMOCTOSATEIBHOTO TMOCTPOCHUS MAaTEMaTHYCCKHX MOJIEICH pealbHBIX
CUTYyallii, WHTEPIpPETAllMH TIOJYYCHHBIX PEIICHWH, 3HAKOMATCA C TpUMEpaMH  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH B TPUPOJIE, HAYKE W HMCKYCCTBE, C BBIJAIONIMMHCS MATEeMATHICCKUMHU OTKPBITUSIMH U UX
aBTOPaMHU.

Kypc o6Omamaer 3HaYMTENBHBIM BOCIMTATEIHHBIM TOTCHIMAIOM, KOTOPBIA peaTu3yercs Kak depes
y4eOHBI MaTepHas, CoCOOCTBYIOMINN (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHMS, TaK U Yepe3 crenuduxy
Y4eOHON JesITeIbHOCTH, TPeOyIomed MpOJOJDKUTEIBHON KOHIEHTPAIIMM BHHMAHHUS, CaMOCTOSTEIHLHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 3a IOJTy4YEHHBIN pe3yibTarT.

B ocHoBe mMeronuku oOydeHus: anreOpe W HadaisaM MaTeMaTHYECKOTO aHAIM3a JISKUT JEeSTeIHbHOCTHBIN
MIPUHIIATI 0OYYCHHUSI.

B crpykrype kypca «Anrebpa W Havajga MaTeMaTHYECKOTO aHAIM3a» MOXXHO BBIICIHTH CIICIYIONIUE
COJIepKaTeIbHO-METOIMYECKUe JIMHUU: «Yucna u BeUUCIeHUs», «DyHKIMH u rpadukm», «YpaBHEHHS U
HepaBeHCTBa», «Hauama Maremarmyeckoro ananmmsa», «MHOXKeCTBAa U JIOTHKa». Bce OCHOBHBIC
COJIepKATEIHHO-METOIUYECKUE JIMHUM M3Y4YaroTCsS Ha MPOTSDKEHUH JIBYX JIET OOydeHHsI B CTapliei MIKOJIe,
€CTECTBEHHO JIOTOJIHSS JAPYT Apyra W TOCTENICHHO HACHIIAsCh HOBBIMU TEMaMH W pasjeiaMu. MOXHO ¢
YBEPEHHOCTBIO CKa3aTh, YTO JAHHBI KypC SIBISETCS HWHTETPATHBHBIM, IOCKOJIBKY OOBEIHMHSET B cebe
COJIepKaHNE HECKOJIbKUX MAaTEMAaTUYCCKUX TUCIUILUIMH, TAKUX KaK ajareopa, TPUrOHOMETPHS, MaTeMaTHIeCKUN
aHaJM3, TEOpUsT MHOXECTB, MaTeMaTHuecKas JIoTMKa U jap. [lo mMepe TOro, Kak ydamiuecsl OBJaJIeBalOT BCE
0oJiee MIMPOKUM MATEMaTHYECKUM amlmapaToM, y HHUX TOCIEI0BATEIbHO (POPMUPYETCS M COBEPIICHCTBYETCS
YMEHHUE CTPOUTh MATEMATHUECKYIHO MOJICIb PEAIbHOW CUTYallMH, MPUMEHSATh 3HAHHS, TOJYYCHHBIC IPH
U3YYEHHH Kypca, IS PEIICHHS CaMOCTOSATENBHO C(HOPMYIMPOBAHHOW MaTeMaTHYeCKOW 3a/aud, a 3aTeM
HUHTEPIPETUPOBATH CBOU OTBET.

ConepkaTenbHO-MeTOqMUEeCKast JTUHUS «Yuclia ¥ BBIYUCICHUS» 3aBepliacT (OPMHPOBAHUE HABBIKOB
UCIOJIb30BaHUS IEHCTBUTENBHBIX YHCEN, KOTOpOe OBIJI0O HaYaTO B OCHOBHOM ITKoJie. B crapiieit mrkone ocoboe
BHUMaHHE YyAensieTcs (OPMUPOBAHHIO HABBIKOB pPAIIMOHANBHBIX BBIUMCICHUN, BKIIOYAIOIIUX B ce0s
WCIOJIb30BaHNE Pa3IMYHBIX (OPM 3amMUCH 4YHCIa, YMEHHE JelaTh MPUKHUAKY, BBITOIHATH MPHOMMKEHHBIE
BBIYHCIICHUS, OLICHWBATh YHUCIIOBBIE BBIpAXKEHMs, paboTaTh C MaTEeMaTHUYECKHUMU KOHCTAHTaMH. 3HAKOMBIE
y4YalluMcsT MHOJKECTBA HATypalbHBIX, LETbIX, PAIMOHATBHBIX M JIEHCTBUTENBHBIX YHCEN JIOTOIHSIIOTCS
MHO>KECTBOM KOMIUIEKCHBIX YHUCENl. B KaXIOM M3 3THX MHOXECTB PacCMaTpPUBAIOTCA CBONCTBEHHBIE €My
crerugpuUecKue 3a/1a4u U ONepaluu: JefieHUue Haleo, OTepUPOBaHNE OCTATKAMU Ha MHOKECTBE IEJbIX YHCETT;
0ocoOble CBOICTBa paIlMOHANBHBIX W HPPAIMOHAIBHBIX 4YHCENl; apu(METHYECKHE OMNepalud, a TaKKe
W3BJICUECHHE KOPHS  HATypaJbHOW CTEEHM Ha  MHOXKECTBE KOMIUICKCHBIX  4yucen. braromaps
MOCJIEIOBATEIFHOMY PACHIUPEHUI0 KPYyra HCIOIb3YeMbIX YHCET M 3HAKOMCTBY C BO3MOXKHOCTSIMH UX
MPUMEHEHHsI U PEIICHUs] Pa3M4HbIX 3a1ad (popMHpyeTcs MpeICcTaBlIeHHE O €IWHCTBE MAaTeMaTUKH Kak
HaykKu M e€ pOoJM B TOCTPOCHUH MOJENEeH pealbHOro MHpa; IIMPOKO HCIONB3YIOTCA 0000IIeHne Hu
KOHKPETHU3aIIUAL.



JIuaus «YpaBHEHUsI U HEPABEHCTBA» PEAIM3yeTCsl Ha NMPOTSHKEHUH BCETO0 OOY4eHHUs B CTapIIEH IIKOJIE,
IIOCKOJIBKY B KaXKI0M paszeie IIporpammel peaycMOTPEHO PELIEHUE COOTBETCTBYIOIUX 3ana4d. B pesynbrare
yyaliecs: OBJIaJEBalOT pa3JIUYHbIMU METOJAMU PELICHUS palMOHAIbHBIX, HPPALMOHAIBHBIX, I0KAa3aTEIbHBIX,
Jorapu(MUUECKUX U TPUTOHOMETPHUUECKUX YpPAaBHEHUH, HEPABEHCTB U CHUCTEM, a TAKXKe 3a/1ad, COACPKaIINX
napameTpsl. [lomydeHHbIE yMEHHS HIMPOKO HCIOJB3YIOTCS MpPH HCCIEAOBAHUHM (DYHKIHMHA C TMOMOIIBIO
IIPOM3BOJIHOM, MpHU PELIEHUH NPUKIATHBIX 3aJad M 3a7ad Ha HAxXOXKJEHHE HauOOJIbIIMX U HAWMEHBIINX
3HayeHnd ¢yHkuuu. [laHHas cojep)karenbHas JUHUS BKIOYaeT B cels Takke (OpMHUpPOBAHHE YMEHHIA
BBIIIOJIHATH  pacué€rel 1o  ¢opMmyaaMm, MpeoOpa3oBaHMsl  palMOHAIBHBIX,  HUPPALUOHAIBHBIX U
TPUTOHOMETPHUYECKUX BBIPAKCHUH, a TAaKKe BBIPAKEHUH, COAEp)KAIIMX CTeNeHH u Jiorapudmel. braromaps
U3YYEHHIO aredpandyeckoro Mmarepuana IpPOUCXOJUT JalbHEWIIee pa3BUTUE aAITOPUTMUYECKOIO U
aOCTPaKTHOTO MBIIUICHUS Yy4aIIuXcs, (OPMHUPYIOTCS HABBIKM JCAYKTUBHBIX pacCyKICHUH, paboThl ¢
CHUMBOJIBHBIMH (popMaMH, MPEACTaBIEHUSI 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJE PaBEHCTB U HEPABEHCTB.
Anrebpa npeniaraer 3p¢GeKTUBHbIE HHCTPYMEHTHI 7Sl PELIeHUs] IPaKTUYECKUX U €CTECTBEHHOHAYYHBIX 3ajad,
HarJIsJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JUHUS «DyHKUUH U TpaduKU» TECHO NEpersieTaercs ¢ ApyruMu
JUHUAMU KypCa, IOCKOJIBKY B KAKOM-TO CMBICIIE 3aa€T MOCIEI0BATEIbHOCTh U3yYeHHs MaTeprana. M3ydenue
CTENIEHHOM, MM0Ka3aTeIbHOM, JJOrapu(PMHUUECKON U TPUTOHOMETPUYECKUX (PYHKLIMN, UX CBOWCTB M I'paUKOB,
UCIO0JIb30BaHNE (PYHKUUN N7 pelleHus 3ajady U3 JAPYrHuX Y4eOHBIX NMPEAMETOB U PealbHOM KU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKUM aHAJIM30M, TaK U C PEelIEHHEM ypaBHEHUN U HepaBeHCTB. [Ipu aTom Gombioe
BHUMaHUE ynensiercss (OpMHpPOBAHUIO YMEHHS BbIpaxkaTb (OpMyJamMH 3aBUCUMOCTH MEXKAY pPa3IMYHBIMU
BEJTMYMHAMHU, HCCIIEI0BATh MOJIyYeHHbIe (YHKIIMHU, CTPOUTh WX rpaduku. Marepuan 3Toil coaepkaTreabHOM
JIMHUM HaIleJIeH Ha pa3BUTHE YMEHHUM U HaBBIKOB, MO3BOJISIIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEX1Y BEIMUYNHAMU
B pa3nu4HOM (hopme: aHATUTHYECKOM, rpaduyeckoil U cioBecHOW. Ero m3yueHue crnocoOCTBYeT pa3BUTHIO
AJITOPUTMUYECKOTO MBIIIIEHHUS, CIIOCOOHOCTH K 00OO0IIEHUIO M KOHKPETU3ALUH, NCII0Ib30BAHUIO AHAIOTUH.

ConepxarenpHas nuHus «Hadanma MareMaTM4ecKOro aHaIN3a» IO3BOJIIET CYIIECTBEHHO DPACIIUPUTH
Kpyr KaK MaTeMaTU4eCKHX, TaK M NPUKIAIHBIX 3a7ad, JOCTYIHBIX IIKOJBHUKAM, TaK KaK y HHUX HOSBISCTCA
BO3MOKHOCTh CTPOUTH T'Pa(UKH CIOKHBIX (QYHKLHH, ONPENeNATh UX HauOOJbIINE U HAUMEHbIINE 3HAYCHMUS,
BBIUUCIIATh IUIOIIAAM (GUryp M OOBEMBI TeJ, HAaXOAUTb CKOPOCTM M YCKOpeHus mpoieccoB. [lanHas
coJlepKaTenbHas JIMHUS OTKPBIBACT HOBBIE BO3MOKHOCTHM ITOCTPOCHMS MATEMAaTUYECKHMX MOJEIECH pealbHBIX
CUTyallMl, TO3BOJIIET HAXOJWUTh HAWIydllee pEIIEHUE B NPHUKIAOHBIX, B TOM YHUCJIE COLMAIBHO-
HSKOHOMHYECKHUX, 33aJadax. 3HAKOMCTBO C OCHOBaMHM MaTeMaTHYECKOIO aHaJlu3a CIIOCOOCTBYET DPa3BUTHUIO
a0CTpakTHOro, (OPMAIBHO-JIOTHYECKOTO U KPEAaTUBHOIO MBIIIICHUS, (POPMUPOBAHHIO YMEHHH pacro3HaBaTh
IIPOSIBJICHUSI 3aKOHOB MAaTEMAaTUKH B HAayKe, TEXHUKE M HCKYCCTBE. Y4YallMecsi Y3HAIOT O BbIAAIOIINXCS
pe3yibTarax, HOJIy4YEeHHBIX B XO/J€ pa3BUTHsI MaTEMAaTUKU KaK HAyKd, U 00 UX aBTOpax.

CopneprxaTenpHO-MeTOAUYECKasl JTMHUSA «MHOXeCTBa U JIOTUKA» BKIIOYAET B CEO0sl JIEMEHTHl TEOPUU
MHO>KECTB U MaTE€MAaTHYECKOU JIOTUKU. TeopeTHKO-MHOKECTBEHHBIE NIPEACTABICHUS IPOHU3BIBAIOT BECh KYPC
IIKOJBPHOM MaTeMaTHUKU W NpeijaraloT HaubOoyiee yHUBEPCAIbHBIM S3bIK, OOBEAMHSAIOLINI BCe pa3fessl
MaTEeMaTUKU U €€ NPUIIOKEHUHN, OHU CBA3BIBAIOT PA3HbIE MAaTEMaTUYECKUE NUCLUIUIMHBI U UX IPUIIOKEHUS B
enuHoe 1enoe. [1oaToMy BakHO 1aTh BO3MOKHOCTH IIKOJBHUKY TOHMMATh TEOPETUKO-MHOKECTBEHHBIHN SI3bIK
COBPEMEHHOM MaTEMaTUKH U HUCIIOJIb30BATh €T0 Ul BBIPAXKECHMS CBOMX MbICIEH. /[pyruM Ba)KHBIM IPU3HAKOM
MaTeMaTUKU KaK HayKd cJeayeT INpU3HaThb CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBaHMH M CIIEIOBaHHE
ONpEACIEHHBIM IPaBUJIaM NOCTPOCHUS A0KA3aTENIbCTB. 3HAKOMCTBO C JIEMEHTAMU MATEMAaTH4ECKOW JIOTUKH
CIOCOOCTBYET Pa3BUTHUIO JIOTHUECKOTO MBIIIJIEHUS yJallluXcs, MMO3BOJIIET UM CTPOUTh CBOM PACCYXJCHHS Ha
OCHOBE JIOTMYECKHUX MpaBuil, (GOPMHUPYET HABBIKU KPUTUUECKOTO MBIIIJICHHS.

B kypce «Anrebpa u Havajza MaTeMaTHYECKOTO aHAJIM3a» IMPHUCYTCTBYIOT OCHOBBI MaTE€MaTHYECKOTO
MOJICIUPOBAHUS, KOTOpBIE MPH3BaHBI CHOCOOCTBOBATH (POPMUPOBAHMIO HABBIKOB MOCTPOEHHS MOJemeH
peanbHBIX CHUTYyalluii, UCCIENOBaHMSA 3THX MoJielell ¢ MOMOIIBIO ammapara ajireOpbl U MaTeMaTHYeCKOTro
aHaJln3a, WHTEPIPETALMHA IOJYYEHHBIX pE3yJIbTaToB. Takue 3aJaHus BIUIETEHBl B KaXAbIM W3 pa3leiioB
IIporpaMmsl, MOCKOJIBKY BECh MaTepuaj Kypca HIMPOKO MCIIOJIB3YETCS Ul PELIEeHUs NPUKIaAHbIX 3a1ad. [1pu
pelIeHNH peaJIbHbIX MPAKTUUYECKUX 3a/ad ydJalluecs pa3BHBAIOT HAOIIOAATENbHOCTh, YMEHHE HaXOJIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCHOJIb30BAaTh AHAIOTHIO, 0000IIATh U KOHKPETU3UPOBATh MpOOIeMy.
JleaTenbHOCTh 10 (POPMUPOBAHMIO HABBIKOB PEIICHUS MPUKIIAJHBIX 33714 OpPraHU3yeTCsl B IpoIlecce U3ydeHus
BCEX TeM Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOTO aHAIN3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Cornaco yuyebHomy muany B 10 —I11 xmaccax wu3ywaercss ydeOHBIH Kypc «AnreOpa W Havaia
MaTeMaTHYECKOTO aHaJIM3a», KOTOPBIA BKIIOYAET B ce0s CIeIyIOIe OCHOBHBIE pa3eibl coaepkanus: «Uucna
U BBIUMCIICHUS», «YpaBHEHHS U HEpaBeHCTBay, «DyHKuuu u rpadukmny», «Hayama MareMaTHUECKOTO aHAIH3a»,
«MHOKeCTBa U JIOTHKA.

B Yuebnom miaHe Ha u3ydyeHHE YriayOIEHHOTO Kypca anreOpbl M Hadal MaTeMaTHYeCKOro aHaln3a B
10—11 kmaccax oTBOIUTCS HE MeHee 4 y4eOHBIX YaCOB B HEICIO B TEYCHUE KAXKIOTO ToJ1a 00ydeHHs, BCETro 3a
1Ba roga o0ydyeHuss — He MeHee 280 y4eOHbIX 4acoB.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSAA VYYEBHOI'O IIPEIMETA <«AJITEBPA H
HAYAJIA MATEMATHYECKOT'O AHAJIN3A»

OcBoeHue yueOHOTO npeameTa «Anredpa U Havajga MaTEMaTHUYECKOTO aHaIu3a» JOJDKHO 00ecrednBaTh
JOCTHKEHHE Ha YpPOBHE CpeIHEero oOmiero o0pa3oBaHUs CIEIYIOIIMX JIMYHOCTHBIX, METAlpeIMETHBIX H
MIpeIMETHBIX 00pa30BaTENbHBIX PE3Yy/IbTATOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MporpamMMsbl yueOHoro npeamera «MartemaTrka» XapakTepu3yrTCs:

['paxkaHCKO€ BOCIUTAHHUE:

c(OPMUPOBAHHOCTHIO IPAKIAHCKON MO3UIMM 00YYaroIIerocss Kak aKTUBHOIO M OTBETCTBEHHOT'O WJieHa
poccuiickoro oOImiecTBa, MPEACTABIEHWEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIMOHUPOBAHUS Pa3IUUHBIX
CTPYKTYp, SBJIEHUHM, TMpoLeayp TpaxJaHCKOro obmiectBa (BBIOOPBI, OMPOCHI M Wp.), YMEHUEM
B3aMMO/ICHCTBOBATh C COINMATBLHBIMA HHCTUTYTAMH B COOTBETCTBUH C X (DYHKIIMSIMU M Ha3HAUCHHUEM.

[laTproTHyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUNCKON IPaKIAHCKOW MIEHTUYHOCTH, YBaXKEHUS K MPOIIOMY U HACTOSIIEMY
pOCCHIICKON MaTeMaTHWKH, LEHHOCTHBIM OTHOIIEHHMEM K JOCTHKEHHSIM POCCUHCKUX MAaTeMaTHKOB H
POCCHICKOM MaTEMAaTHUYE€CKOW IIKOJIbI, K MCIOJIb30BAaHUIO 3TUX JOCTH)KEHUU B APYIUX HayKaX, T€XHOJOTHSIX,
chepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:!

OCO3HAHHMEM JYXOBHBIX LIEHHOCTEH pPOCCHUHCKOTO Haponaa; cHOPMHPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHMS, STUYECKOIO IMOBEACHUS, CBS3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHHH HayKu H
JesITeIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B MOCTPOCHHUE YCTOMYMBOTO OYIYIIIETO.

DCTeTU4eCKOe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHpY, BKIIIOUYasl 3CTETUKY MAaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 0ObEKTOB,
3a/la4, pEIIeHUU, PaCCYKICHHI; BOCHPUUMYHBOCTBIO K MaTEMaTHUYECKUM acleKTaM pa3jMYHbIX BHJIOB
UCKYCCTBA.

duznyeckoe BOCIUTAHHE:

cOpPMUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTU4YeCKHE 3HAHHUS B HHTEpecax 3J0pOBOTO U
Oe3omacHoro oOpas3a JKHM3HH, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY 3J0POBBIO (370pOBOE MHUTAHHUE,
cOaaHCUpPOBAaHHBI pEKUM 3aHATHM U OTHAbIXa, peryiaspHas ¢u3nyeckas aKTUBHOCTH); (HU3UYECKOTO
COBEPIICHCTBOBAHUS MPH 3aHATHIX CIOPTUBHO-03/I0POBUTEILHON JIESTEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TpYAY, OCO3HAHHEM IEHHOCTH TPYAOIIOOUS; HMHTEPEeCOM K pa3MyHbIM chepam
npodeccuoHaNbHOM eATEeNbHOCTH, CBA3aHHBIM C MATeMAaTUKONW U €€ MPUIIOKEHUSMHU, YMEHHUEM COBEpIIATh
OCO3HAHHBIN BBIOOp OymyIieil mpodeccuu U pearn3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE IJIAHBI, TOTOBHOCTHIO U
CIOCOOHOCTBI0O K MAaTeMaTHYecKOMYy OOpa30BaHHI0O M €aMOOOpa30BaHHWIO Ha TMPOTSDKEHUU BCEH KU3HU;
TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHYECKUX 3a7]a4 MaTeMaTHYECKON HAITPABIEHHOCTH.

DKOJIOTUYECKOE BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO DKOJOTUYECKOW KYIbTYphl, MOHUMAHHEM BIHUSHHS COIHAIBHO-PKOHOMUYECKHIX
IPOIIECCOB HAa COCTOSHHE NPUPOJHOM M COLMANBHOM Cpeabl, OCO3HAHMEM TIJ00aJIbHOTO XapakTepa
HKOJIOTHYECKUX TMPOOJIeM; OpUEHTAIle Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUU s pelleHus 3aaad B
obnacTu OKpyXaromiel cpeipl, MIAHUPOBAHUS TOCTYNIKOB W OLEHKH HMX BO3MOXXHBIX TOCIEICTBUN IS
OKpYKaroLEn Cpeibl.

LIeHHOCTH HayYHOTO O3HAHUS:

Cc(OPMHUPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU H




OOIIECTBEHHON MPAKTUKH, TIOHUMAaHUEM MAaTEeMaTHYeCKOW HAayKH KakK c(epbl YeIOBEYECKOH IeATeNbHOCTH,
9TamoB €€ pPa3BUTHS W 3HAYMMOCTU JUIS PAa3BUTHUS I[MBWIM3AIMU, OBIAJCHUEM SI3BIKOM MATEMaTUKUA H
MaTEeMaTHYeCKON KyIbTYpOH KaK CPEICTBOM TO3HAHUS MHpPA; TOTOBHOCTHIO OCYIIECTBIISATH MPOCKTHYIO W
HCCIIEIOBATENIbCKYIO ACATEIbHOCTh HMHIUBUAYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIbTATDI

MetanpeaMeTHbIle  pe3yabTaThl  OCBOCHHS  NpOorpamMMbl  yueOHoro mpeamera «Maremaruka
XapaKTePU3YIOTCS  OBJAJICHUEM  VHUBEPCAIbHbIMU — NOZHABAMENbHBIMU  OCliCNBUAMY,  YHUBEPCATbHbIMU
KOMMYHUKAMUGHBIMU OeLICEUAMU, YHUBEPCATbHLIMU PEYIAMUSGHBIMU OCliCIMEUAMU.

1) Vnueepcanvnvie nosnasamensusle deiicmsus, obecneuusaiom Gopmuposanue 6a308bix KOZHUMUGHBIX
npoyeccos obyuarowuxcs (0c6oeHue mMemooo8 NO3HAHUSL OKPYICAIOUe20 MUpd; NpUMeHeHue I0SUYecKux,
UCCe008aMeNbCKUX ONepayuil, yMenut pabomamo ¢ ungopmayuei).

ba3oBbie Jlornyeckre AeMCTBUS:

® BEISBJISTh W XapaKTePU30BaTh CYIISCTBEHHBIC NPHU3HAKM MAaTEMaTHYCCKHX OOBEKTOB, MOHSITHA,
OTHONIICHUA MEXJy MOHATUAMHU; (OPMYITHPOBATH OIPEACICHHS IMOHSATHH, YCTaHABIUBATH CYIICCTBECHHBIN
MPU3HAK KJIACCU(PUKAIIUN, OCHOBAHUS JIUIsl 000OIICHHS U CPABHEHMSI, KPUTEPUN TIPOBOJUMOTO aHAIIN3A;

® BOCIPHHUMATh, (OPMYITHUPOBATH U MPEOOPA3OBHIBATH CYXKJCHUS: YTBEPIUTECIBHBIE U OTPHUIATCIbHBIC,
eIMHUYHBIC, YACTHBIC U OOIINE; YCIIOBHEIE;

® BBIABJIATH MaTeMAaTHYSCKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W IMPOTUBOpEYHs B (akrTax, JaHHBIX,
HAOJTIOJICHUSAX U YTBEPXKACHUSX; TIPeJyIaraTh KPUTEPHH JUTSI BBISBIICHUS 3aKOHOMEPHOCTEH U IIPOTHBOPEUHI;

& JIeNIaTh BBIBOJIBI C MCIIOJIE30BAHUEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX U WHAYKTUBHBIX YMO3aKITFOUCHHM,
YMO3aKJIIOUEHUH 110 aHAJIOTHU;

& [IPOBOJIUTH CAMOCTOSITEILHO JIOKA3aTeIbCTBA MAaTEMAaTHYCCKHX yTBEPKJICHUH (TIpSIMbIE H OT
MPOTUBHOTO), BBICTPAMBATH APTYMCHTAIMIO, TPUBOJWTH IMPUMEPHl W KOHTPIPHMEPHI; O0OOCHOBHIBATH
cOOCTBEHHBIE CYXICHHS U BHIBObI;

e BBIOMpATH CIIOCOO perieHust yaeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BEIOMPATH
HauboJee MOAXOAAIIUHN C YUETOM CaMOCTOSITENIEHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble McClIeI0BATENbCKHE ICHCTBUSL:

® UCIOJIB30BaTh BOMPOCHI KaK HCCIIEOBATEIbCKUNH MHCTPYMEHT IMO3HAHUA; (OPMYIHPOBATH BOMPOCHI,
¢bukcupymooye MNpoTUBOpeUne, NpodieMy, YCTaHABIMBATh HCKOMOE W JaHHOE, (OopMHUpOBaTh THUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UINI0, MHEHHE;

® IIPOBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIA AKCHEPUMEHT, HCCIEJOBAaHHE IO YCTaHOBJICHHUIO
0COOCHHOCTEI MaTeMaTu4ecKoro o0bEeKTa, IBJICHHUS, MPOIiecca, BBIIBICHUIO 3aBUCUMOCTEH MeX Iy 00beKTaMu,
SIBIICHUSIMHU, TIPOIIECCAMH;

® CaMOCTOSITENIbHO (POPMYIUPOBATH 0000IIEHNUS U BBIBOJIBI IO pe3yabTaTaM MPOBEACHHOTO HAOIIOICHUS,
UCCIIeIOBAHUS, OLIEHUBATh JIOCTOBEPHOCTD MOJyUYEHHBIX PE3YyIbTaTOB, BEIBOJIOB M 0000IIECHNUI;

® [IPOrHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIABUTATh MPEATNOJIOKEHUS O €r0 Pa3BUTUU
B HOBBIX yCJIOBHSIX.

PaboTa ¢ nundbopmanmei:

® BBIABJIATH AePUIUTHI HHGOPMALIUY, TAHHBIX, HEOOXOAUMBIX JJIsi OTBETA HA BOMPOC U JJISl PEIICHUs
3a/1a4u;

e BbIOMpaTh MHGOPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAIM3HPOBATh, CHCTEMAaTU3UPOBATH U
UHTEPIPETUPOBATH HHPOPMAIIHIO PA3IUYHBIX BUIOB U (OPM MPECTABICHUS;

® CTPYKTypUpOBaTh HWH(GOpPMAIMIO, TMPEACTaBIATh €€ B pasnuyHbIX (opMax, WILTIOCTPUPOBATH
rpaduyuecky;

® OIICHMBATh HAJEKHOCTh HHPOPMAIIMH [0 CAMOCTOSATEIHHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanbhbie KOMMYHUKAMUGHBIE OelicmEuUsi, 06eCneyusarom cqhopmMuposaHHOCMb COYUATbHBIX
HABbIKOG 0OYUAIOWUXCSL.

OO0reHue:

® BOCIIPHHUMATh U (hOPMYITHPOBATH CY)KJCHUS B COOTBETCTBHUHU C YCIOBHUSMH M IICJIIMU OOIICHUS; SCHO,
TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUYKY 3PCHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTAX, TaBaTh MOSICHEHUS 110 X0y
peleHus 3a1a4i, KOMMEHTHPOBATH TIOJTYUEHHBIN pe3yJIbTarT;

e B X0Jic OOCY)KJICHUS 3aJaBaTh BOIMPOCHI MO CYHIECTBY OOCYXJTaeMOW TEeMbI, TPOOJIEMBI, peliaeMoit
3aJ4a4yu, BBICKA3bIBaTh UJACH, HAIICJICHHBIC Ha IOHUCK peH_IeHI/ISI; COITIOCTABJISITH CBOU CY)K,Z[CHI/ISI C Cy)KIIeHI/ISIMI/I



IpYyruX Y4YaCTHHKOB JHajiora, OOHapyKMBaTh pasziIHMuuMe M CXOJCTBO NO3MLHMH; B KOPPEKTHOH Qopme
(bopMynHUpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

® IIPEJICTaBIISITh PE3YJIbTAaThl PELICHUS 3aJaul, SKCIIEPUMEHTA, UCCIIEI0OBaHUS, IPOEKTA; CAMOCTOSTENILHO
BBIOMpPATh (hOpMAaT BBICTYIUICHHUS C YUETOM 33J]a4 MPE3eHTAIlH U 0COOCHHOCTE! ayAuTOPUH.

CoTpyIHHYECTBO:

® TIOHUMATh M HWCIOJb30BATh MPEHMYIIECTBA KOMAHIHOW M WHAWBUAYAIBHOW pabOTHl MPHU PEIICHUU
y4eOHBIX 3a/la4; NPUHUMATh IEJIb COBMECTHOHM JAEATENIbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacrpenensiTs BUABI padoT, TOTOBAPUBATHCS, OOCYXKAATh MPOIECC M Pe3ylbTaT paboThl; 0600mIaTh
MHEHHS HECKOJIbKHX JTIOJCH;

® Yy4acTBOBAaTh B IPYNIIOBEIX opMax paboTsl (00CYykaeHNs, 0OMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBD» H
T.I1.); BBIMOJHATH CBOK 4YacTh pabOThl U KOOPAMHUPOBATH CBOM JAECWUCTBUS C APYTMMHU YJE€HAMH KOMAaHJbI;
OLICHMBATh KauecTBO CBOETO BKJIaja B OOIIMH MPOAYKT MO KPUTEPHSM, CPOPMYIMPOBAHHBIM Y4aCTHUKAMH
B3aUMOJICHCTBUS.

3) Vuusepcanvnvle pecynsamusnle oeiicmeusi, obecneuusaiom Gopmuposanie CMolCl08bIX YCMAHOBOK

U HCUSHEHHBIX HABLIKOB TUYHOCHIU.

CaMoopraau3anus:

® COCTaBIIAThH IUIAH, aJTOPUTM PEIICHUS 3aJadd, BBIOMPATH CIOCOO pEIIeHUs ¢ yIETOM HMEIONIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEIICHUN ¢ YIETOM
HOBOM HHMOpMaLIUU.

CaMOKOHTPOIIb:

® BJIQJICTh HaBBIKAMHU IT03HABATEIBHONH pe(ICKCUU KaK OCO3HAHUS COBEPIIACMBIX JICUCTBHHA U
MBICITUTENBHBIX TPOIECCOB, UX PE3yIbTATOB; BJIAJETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS TIpoIiecca 1
pe3ynbTaTa peleHnuss MaTeMaTHIeCKOH 3a1a4u;

® MPEABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHMKHYTH NMPH PEIICHUW 3aJa4H, BHOCUTh KOPPEKTHBHI B
NESTETFHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWIECHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;

® OIICHHWBATh COOTBETCTBHE peE3yJIbTaTa IEIM W YCIOBHUSAM, OOBSICHATH MPUYUHBI JTOCTHXKCHHS WIIH
HEJIOCTH)KEHHS PE3yIbTAaTOB JEATEILHOCTH, HAXOAUTh OITUOKY, /1aBaTh OLICHKY TPHOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

10 kiaacce
Yucia 1 BLIYUCTICHUA

e (CB00OJHO ONEpUPOBATH MOHATUSIMH: PallMOHAIBLHOE YHUCIIO, OECKOHEYHas NepuoanyecKkas Ipoob,
MPOLIEHTHI; UPPALMOHAIBHOE YMCIO; MHOXECTBA PAlMOHAIBHBIX U JACHCTBUTEIBHBIX UYUCET; MOIYJb
JNEHUCTBUTEIBHOTO YUCIIA.

e [IpumensaTs ApoOU U MPOLEHTHI AJS PELISHUs MPUKIATHBIX 3a7ad U3 Pa3IUYHBIX OTpaciield 3HaAHUU U
pEATBHOM KU3HMU.

o [Ipumensate npubMMKEHHBIC BBIYMCICHUS, MpaBWIa OKPYIJICHHs, MPUKUAKY M OIEHKY pe3yibTaTa
BBIYMCIICHUH.

e (CB000AHO oOmepHpoBaTh MOHSATHEM: CTENEHb C IIEJIBIM IOKa3aTeJeM; HCIOIb30BaTh MOAXOSIIYIO

(dbopMy 3amCcH IEHCTBUTENBHBIX YHCET A PEIISHHS MPAaKTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHBIX.

CB0OOTHO OTIEPUPOBATH MOHATHEM: apU(PMETHIECKUN KOPEHb HATYPAIbHOU CTETICHH.

CB0OOTHO OTIEPUPOBATH MOHATHEM: CTEMIEHB C PAIIIOHATILHBIM MOKA3aTEIEM.

CB0OOTHO OTIEPUPOBATH MOHATHAMHU: JIOTApU(M UKCIIA; JECITUUHBIE U HATypallbHbIE TOTapU(MBI.

CB0OOTHO OTIEPUPOBATH MOHATHAMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YMCIIOBOTO apryMEHTa.

OnepupoBaTh NOHATHAMU: APKCUHYC, APKKOCUHYC U APKTAHT€HC YUCIOBOIO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA
e (CB00OAHO OMEPUPOBATH MOHATHIMU: TOXKJIECTBO, YPAaBHEHUE, HEPABEHCTBO, PABHOCHIIbHBIE YPaBHEHUS
U YPAaBHEHUA-CIIEICTBYS; PABHOCUJIbHBIC HEPABEHCTBA.
e [IpuMeHATH pa3IMYHBIE METOJAbl PEUICHHs PAIMOHAIBHBIX U JIPOOHO-PAlMOHAIBHBIX YpPaBHEHUH;
MNPUMCHATH MCTOJ MHTCPBAJIOB JIsI pCIICHUSA HCPABCHCTB.



CB00OHO OMEpUPOBATh MOHATUAMHU: MHOTOWIEH OT OIHOM INEepeMEHHOW; MHOTOWIEH C LEIbIMH
Kod(ppuIreHTaMH, KOPHA MHOTOWIEHA; MPUMEHSTh JeJICHHEe MHOTOYJICHAa HA MHOTOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera miis perienus 3auad.

CB00OHO OmEpHpPOBAaTh NOHATHSAMM: CHCTEMa JMHEWHBIX YpaBHEHHUH, MAaTpULd, ONPEACITHTENb
MaTpulbl 2 X2 M €ro reoMETpPUYECKHIl CMBICI; MCIOJIb30BAaTh CBOMCTBA ONpENENUTENs 2 X 2 Juid
BBIYMCIICHUS] €r0 3HAUYECHUS, IPUMEHSITh ONPEACIIUTENN JIUIsl PELIEHUS] CUCTEMBbl JIMHEHHBIX YpaBHEHUI;
MOJIEIUPOBATh pEaJbHbIE CUTYallMd C TOMOILBIO CHUCTEMbl JIMHEMHBIX YpaBHEHUM, HCCIIEIOBaTh
IIOCTPOCHHbIE MOJEIM C IOMOLIBI0 MaTpULl U ONpEAeNuTeNeH, HHTEPIPETUPOBATh MOJYyYEHHBIN
pe3yibTar.

Hcnonb30BaTh cBOMCTBA IEHCTBUIN C KOPHSAMU AJIsl IPe0Opa30BaHuUsl BIPAKECHUMN.

BoinosHATe 1peoOpa3oBaHUs YHUCIIOBBIX BBIPAXEHUH, COAEpXKAIIUX CTENEHW C palUOHAJIbHBIM
IIOKa3aTeseM.

Hcnonb3oBath cBOMCTBA IOrapupMOB JUIsl TpeoOpa3oBaHusl JOTapUPMUUECKUX BbIPAKEHHH.

CB0oOOJTHO omepupoBaTh TMOHATUAMU: HpPpALUOHANIBHBIE, TOKa3aTelbHbIE U JIorapu(pMHUUECKUe
YpaBHEHHUS; HAXOUTh UX PELIEHUS C TOMOIIbIO PABHOCUIIBHBIX MEPEX00B WU OCYILIECTBIISIS IPOBEPKY
KOpHEH.

[IpuMeHSTh OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYJBI JUIsl MpeoOpa3oBaHUS TPUTOHOMETPUUYECKHUX
BBIPAKEHUII.

CBOOOJTHO oOmepupoBaTh IOHATHEM: TPUTOHOMETPHUYECKOE YypaBHEHHE; MPUMEHSATh HEOOXOIUMbIe
(bopMyIbI ISl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUH.

MonenupoBaTh peajbHblE CHUTyallUM Ha S3bIKE anredpbl, COCTABIATH BBIPAKEHHS, YpaBHEHMUS,
HEpaBEHCTBA 0 YCJIOBHIO 33Ja4yH, MCCIENI0BaTh MOCTPOCHHBIE MOJENN C HMCIOJIb30BAaHHEM allapara
anreOpsl.

DOyHKUUM U rpaduKu

CBoOOHO oOmEepupOBaTh MOHATHAMHU: (DYHKIHS, CIMOCOOBI 3amaHus (YHKIMH; B3aUMHO OOpaTHBIC
byaKMKM, Kommo3uius (QyHKIMHA;, rpaduk (GYHKIWMWA, BBIMOJIHATH ASJIEMEHTapHBIE MpeoOpa30oBaHUs
rpaguKoB PyHKITHIA.

CB00OOHO OTEPHPOBATH MOHITUSAMHU: O0JACTH OTPENEIICHUS] U MHOKECTBO 3HAUCHHUN (YHKIMH, HYJIH
(GYHKIIUH, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA.

CB00OOJHO OIEpHpPOBATh MOHATUSAMU: YETHBIE M HEYETHBIC (DYHKIHMH, MEPHOAMYECKHE (QYHKIUH,
MPOMEXYTKA MOHOTOHHOCTH ()YHKIIMM, MAaKCHMYMbl W MHHUMYMBI (DYHKIMH, HauOoOJbIIee W
HaMMCHBIIIee 3HaYCHNE (QYHKIIMH Ha TIPOMEXYTKE.

CB00OOJHO OTIEPUPOBATH TIOHSATHSIMH: CTEIICHHAass (YHKIUS C HATYPAIbHBIM U IIEJBIM IOKa3aTelieM,
rpadMK CTENICHHOW (YHKIIUHU C HATYPaJIbHBIM U LENBIM T0Ka3aTesneM; rpaduk KOpHs N-0¥ CTEIEeHU Kak
(GyHKIIMU 00paTHOW CTETIEHH C HATYypaJbHBIM MOKA3aTeJIeM.

OnepupoBaTh MOHATUSMH: JIMHEWHAs, KBaJpaTU4Has M JPOOHO-TMHEWHas (QYHKIMH, BBIMOJIHAThH
AIIEMEHTAPHOE MCCIICIOBAHKE M TOCTPOCHHUE UX TPAPHKOB.

CB00OHO OmEpUpoBaTh MOHATUSAMU: TIOKa3aTelbHas W Jiorapudmudeckas (QpyHKIHMH, UX CBOHCTBA U
rpadMKu; UCIIOJIb30BaTh UX rPpadUKHU ISl PEIICHUS YPaBHCHUIA.

CB0OOOJHO  ONEpHPOBATH  TOHATHSAMH:  TPUTOHOMETPHUYECKAss  OKPYKHOCTb,  OIPEICIICHUE
TPUTOHOMETPHUYECKUX (PYHKIIUH YHUCIOBOTO apryMEHTA.

Hcnonb3oBatk rpaduku GyHKIUN A UCCIEAOBAaHUS MPOILIECCOB U 3aBHCHUMOCTEH TIpU pelIeHUH 3aad
U3 JIpYTUX Y4eOHBIX MPEAMETOB W PEaTbHOW KHU3HU; BbIpaXaTh (POpPMYTaMH 3aBUCUMOCTH MEXIY
BETTUYMHAMHU.

Hagana MmaTeMaTH4eCKOr0 aHAJINA3A

CB000HO OIEpUpPOBATH MOHATUSAMH: apudMeTHUecKas U TeoMeTpHYecKas Mporpeccus, O0ECKOHEYHO
yOBbIBaroIasi reoMeTpudecKas MporpeccHsi; TMHEHHBIA U 3KCIIOHEHIMAIBHBIA pOCT, (hopMysa CII0KHBIX
MPOIIEHTOB; UIMETh MPECTABJICHUE O KOHCTAHTE e.

Vcnonp30BaTh MpOrpeccuu Ui peleHHsl pealbHbIX 3a/1a4 MPUKIIAIHOTO XapaKTepa.

CB0060IHO ONEpHPOBATH MOHATUAMU: MOCIEAOBATEILHOCTh, CIIOCOOB! 3aJaHUs MOCIEI0BATEILHOCTEH,
MOHOTOHHBIE M OrpPaHUYEHHBIE  IOCIENOBATEIbHOCTH; TOHUMAaTh  OCHOBBI  3apOKICHUS
MaTeMaTH4YeCKOTO aHaIN3a Kak aHaJIn3a OECKOHEUYHO MaJIbIX.

CB00OHO omepupoBaTh MOHATUSMHU: HENpPEpbIBHBIE (DYHKIMH; TOYKM pas3pbiBa rpaduka (QyHKIHNH;
aCUMIITOTHI rpaduka GyHKIUH.



CBo0oHO oOmepupoBaTh MOHATHEM: (YHKLHWS, HENpepblBHAsS Ha OTPE3Ke; IPUMEHSTH CBOMCTBA
HENPEepbIBHBIX (DYHKUIUN JJIS peIIeHus 3a1ad.

CB00601HO OTIEpUPOBATH MOHATUSAMU: TIEpBasi U BTOpasi MPOU3BOHbIE (DYHKINHU, KacaTeabHast K rpaduky
GbyHKINH.

BbIuucnare mpou3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO M KOMIO3ULUH JBYX (YHKIMIA; 3HATH
IIPOU3BO/IHBIE AIEMEHTAPHBIX (PYHKIUI.

Hcnonp30BaTh TEOMETPHUECKUH U (PU3UUECKUI CMBICI TIPOU3BOJHOM /sl pEIICHHS 3a1a4.

MHo:xecTBa M JIOTHKA

CB0060IHO OTIEPUPOBATH MOHATUSMHI: MHOKECTBO, ONIEPAIIUH HAJ MHOYKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jjs OIMMCAHMs peajbHbIX IPOLECCOB U SBJICHUM,
IIPY pelIeHNH 3aJa4 U3 IPYruX y4eOHbIX IPEIMETOB.

CBOOOJTHO oOmepupoBaTh MOHATUAMU: OIpENEIeHHe, TeopeMa, ypaBHEHHE-CIEICTBUE, CBONCTBO
MaTeMaTH4eCKOro 00bEKTa, 10Ka3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHHUS M HEPABEHCTBA.

11 kaace
I'II/IC.]'IZI M BBIYUCJICHUSA

CB000OHO OTIEpUPOBATH MOHATHAMU: HATYpAIbHOE U IEJI0€ YHCIIO, MHOXKECTBA HATYypPAIbHBIX M LIEJBIX
YHUCeNl; UCIMOJb30BaTh NMpu3Haku Aenumocty uenbix uucen, HOJ m HOK naTypanbHbIX yucen mist
pelIeHus 3a1a4, IPUMEHATh aropuT™M EBKnnaa.

CB00O0OHO OMIEpUPOBATH TIOHATHEM OCTATKa MO MOJYJIIO; 3aMMChIBaTh HATYPAJIbHBIC YHCIIA B PA3TUIHBIX
MO3UITHOHHBIX CUCTEMAaX CUHUCIICHHUS.

CB0o0OOHO oOmMepupoBaTh TMOHATHUSAMH: KOMILJIEKCHOE YHCIO W MHOXECTBO KOMIUIEKCHBIX YHCET,
MPEACTABIATh, KOMIUIEKCHBIC YHCIIa B alreOpandeckol W TPUTOHOMETPHUYECKOW (opme, BBITOIHITH
aprupMETHUYECKUE OTepaIlii C HUMHU U M300pakaTh Ha KOOPIMHATHOM TIJIOCKOCTH.

YpaBHeHNs] M HEPABEHCTBA

CBoOOHO omepupoBaTh MOHATUAMU: HppalloOHalbHbIE, IOKa3aTeJdbHble M Jorapudmuyeckue
HEPaBEHCTBA; HAXOIUTh UX PELICHUS C TIOMOIIbIO PABHOCUIIbHBIX MEPEXO0B.

OcyiecTBIATh 0TOOP KOPHEH MPH pelIeHUH TPUTOHOMETPUYECKOTO YPaBHEHHUS.

CB0oOOIHO oOmepupoBaTh MOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; MPUMEHSATh HEOOXOAMMBIE
(bopMyIIbI IS pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX HEPABEHCTB.

CBOOOHO oOmepupoBaTh MOHATUSIMH: CHUCTEMAa M COBOKYINHOCTb YpPaBHEHHUH U HEPaBEHCTB;
PaBHOCHJIbHBIE CHCTEMbl M CHUCTEMbI-CJIEJICTBUS; HAXOIUTh PELIEHUS CUCTEMbl U COBOKYIHOCTEH
paloHaIbHBIX, UPPALUOHAIIBHBIX, TOKA3aTENbHBIX U JIOTapU(PMUUYECKUX YPaBHEHUN U HEPABEHCTB.
Pematp panmonanpHble, HppallMOHATILHBIE, TOKA3aTENIbHbIE, JIOTAPU(PMUUYECKHE U TPUTOHOMETPHUECKUE
YpaBHEHHUS U HEPABEHCTBA, COJIEPKAIe MOIYIIU U MapaMeTpPhl.

[IpumensaTs rpaduyeckue METOAbI JUIsl pEHIeHHWs YpaBHEHUH W HEPaBEHCTB, a Takke 3agad C
rnapaMmeTpamu.

MonenupoBaTh peajbHbIE CHUTyallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKECHHS, YPaBHEHMS,
HEpPABEHCTBA W HX CHUCTEMbl MO YCJIOBHIO 33Jayd, HCCIENOBaTh IOCTPOCHHBIE MOJETH C
MCII0JIb30BaHMEM ammapara anreOpbl, HHTEPIPETUPOBATD MOJIYUYEHHBIH PE3yabTaT.

DyHKUUH U TPapUKU

Ctpouth rpapuky KOMMHO3ULUH (YHKUUH C TOMOLIbI 3JI€MEHTApHOIO MCCIEOBAHUS U CBOICTB
KOMIO3ULIUH JIBYX (PYHKIUIL.

CtpouTth reomeTpudeckue o0pa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPAMHATHOH MJIOCKOCTH.

CB00601HO OnIEpUPOBATh MOHATUAMU: TPAYUKHA TPUTOHOMETPUUYECKUX (PYHKITHH.

[TpuMeHsATh QYHKIMU [T MOJCITUPOBAHUS U HCCIIEI0OBaHUS PEabHbBIX IPOIIECCOB.

Hayana MmaTeMaTH4eCKOI0 aHAJINA3A

Vcnonb30BaTh IPOU3BOIHYIO ISl HCCIIEOBaHUS (YHKIIMH HA MOHOTOHHOCTb U SKCTPEMYMBI.
HaxonuTh HanbosblIee 1 HaMMeHbIlIee 3HaueHUs (PYHKIIMU HEeMPEepbIBHON Ha OTpE3KE.

Hcnonp30BaTh MPOU3BOJIHYIO Ui HAaXOXKJICHUS HAMJIYYIIEro PELICHUs B MPUKIAIHBIX, B TOM YHCIE
COLIMAIBHO-9KOHOMHUYECKHUX, 3a7a4ax, JUIl ONpeIeseHUs CKOPOCTH M YCKOPEHHs Mpoliecca, 3aaHHOTO
(bopmynoit mim rpagukom.



e (CBoOomHO oOmepUpOBaTh MOHATUAMHU: TIEPBOOOpa3Hasi, OINPENCNEHHBIA MHTErpajl; HaXOAUTh
nepBooOpa3HbIe AMEMEHTAPHBIX (YHKIUN M BBIYUCIATH HHTErpal o ¢opmyne Herorona—Jleiibnuna.

e HaxoauTh miuomany miockux Guryp u 00bEMBI T ¢ TOMOIIBIO HHTErpaa.

e lmerp nmpexacTaBieHHE O ~MATEMaTHYEeCKOM  MOJCIMPOBAHMM HAa  TPUMEPE  COCTABIICHHS
middepeHnnanbHbIX ypaBHEHUH.

e Pemare npukiamHbie 337a4d, B TOM YHCIE COIMAIHHO-PKOHOMHUYECKOTO M (PU3UUECKOTO XapakTepa,
CpPEICTBAMHU MATEMAaTHYECKOTO aHAJIN3A.

COJAEPKAHUME YYEBHOI'O KYPCA (1O 'TOAAM OBYYEHMUA)

10 kaace
Yucsia 1 BBIYUCTEHUS

Panmonansubie unciaa. OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, TIPOIIEHTHI, OECKOHEUYHBIE TTEPUOIUUECKHE
npo6u. [Ipumenenue aqpoOeit U MPOIEHTOB IS PEIISHUs TPUKIIAIHBIX 33714 U3 PA3IUYHBIX OTpaciel 3HaHUN U
peanbHOM JKU3HHU.

JleiictButenpHble uyucia. PanuoHanbHBIE W HUppalMOHANIbHBIE 4yucia. ApudMeTHYecKue Omeparuu ¢
NENCTBUTENLHBIMU uncIaMu. Moy IEHCTBUTEILHOTO YUCHIa U ero cBoicTBa. [IpubnmkEHHbBIC BEIUUCICHNUS,
MpaBUJia OKPYTJICHUSI, TPUKHUIKA U OTICHKA PE3yJIbTaTa BEIYUCICHUH.

Crenenp ¢ menbiM mokazatenem. bunom Heiorona. Mcmonp3zoBanune mnoaxonsmerd (GOpMBbI 3amuch
JEHUCTBUTENBHBIX YUCEN IS PEIICHHS TPAKTUYECKUX 3a7a4 U MPEACTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTETNIEHU U €r0 CBOMCTBA.

CremneHp ¢ pallOHAJIBHBIM MOKa3aTeIeM U €€ CBOMCTBA; CTENEHD C JCHCTBUTEIHLHBIM TIOKA3aTEIIEM.

Jlorapudwm uncna. CoiictBa norapudma. [lecsTuaabie U HaTypaIbHBIC JIOTapU(PMBI.

CuHYC, KOCHHYC, TaHT'€HC, KOTAHI€HC YHMCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC M apKTaHI'€HC
YHUCJIOBOI'O APryMEHTA.

YpaBHeHNsI M HEPABEHCTBA

ToxnectBa W TOXIECTBEHHbIE NpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb YypaBHEHHA. PaBHOCHIIbHBIE
YpaBHEHUS U YpaBHEHUs-CIEeACTBUA. HepaBeHCTBO, pellleHne HEPAaBEHCTBA.

OcHOBHBIE METO/IbI PEIICHUs 1IeNbIX U APOOHO-PAMOHAIBHBIX YPaBHEHUI M HEpaBEHCTB. MHOTOUICHBI
OT OJHOM mepeMeHHOM. JleleHrne MHOrouwjieHa Ha MHOTOWIeH ¢ octaTkoM. Teopema besy. MHorouiensl c
nensiMu Koddpunuentamu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHH, COIEPKAIINX CTETIEHU U KOPHU.

Wppaumnonanbusie ypaBHeHHUsl. OCHOBHBIE METO/IbI PELIEHUS UPPALIUOHATIBHBIX YPABHEHUI.

[TokazarenbHblie ypaBHeHUs1. OCHOBHBIE METO/IbI PEUICHUS [TOKA3aTEIbHBIX YPABHEHUMH.

[IpeoGpa3oBanue BhIpaKEHUH, COIEepPKALUX JOrapru(MBI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS JOrapu(PMUUECKUX YpaBHEHUN.

OcHoBHble TpuroHomerpuueckue ¢Gopmynsl. IlpeoOpazoBaHne TPUTOHOMETPHUYECKUX BBIPAKEHUH.
Penrenne TpUroHoMeTpUYECKUX YpABHEHU.

Pemrenne cuctem JIMHEHHBIX ypaBHEHUW. Marpuia CUCTEMBI JIMHEHHBIX ypaBHEHUH. Omnpenenuresnsb
MaTpulbl 2X2, €ro TreOMETPUYECKHMH CMBICI M CBOWCTBA; BBIYMCICHHE €ro 3HA4YeHUs, IPUMEHEHUE
ONpENEaUTENs Ul PELICHUs CUCTEMBbl JIMHEWHBIX ypaBHEHMU. PermieHue nmpukiagHbIX 3a7ady ¢ MOMOUIbIO
CUCTEMBI JIMHEUHBIX ypaBHEeHUU. MccneqoBanne NOCTPOEHHOM MOJIEH C IIOMOIIBIO MAaTPULL U ONIPEAEIIUTEIEH.

[TocTpoeHne MaremMaTHUeCKMX MOJENEW peaJlbHOM CUTYalluM C IMOMOILIBI0 YPAaBHEHUN W HEPABEHCTB.
[IpumeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHUIO MaTeMaTHYECKHX 3a7ad M 3a/a4 U3 pa3iudHbIX obnacteit
HayKHU U peaIbHOW KU3HH.

DyHKUUH U TPapUKU

@OyHKIMA, criocoObl 3aaHus GyHKIMKU. B3anmuo obpatHble pyHkiuu. Komnosunus ¢ynkuuil. ['papuk
¢byHKIMU. DIeMeHTapHble TpeoOpa3zoBaHus rpadMKoB (QyHKIIHUH.

O6nacTe ompeneneHuss M MHOXKECTBO 3HaueHWd ¢yHkuuu. Hymm ¢yHkmun.  [IpomexyTtku
3HAKOMOCTOSTHCTBA. UETHBIE W Heu€THBIe QyHKIMU. [lepuonndeckue GyHKuu. [IpoMexyTku MOHOTOHHOCTH
¢byHkuu. MakcumMymbl W MUHUMYMBI (yHKIMW. HauOonbliee u HauMeHblllee 3HadeHHs (QYHKIHH Ha
MIPOMEXKYTKE.

JluneitHasi, KBagpaTU4YHasi U OPOOHO-THHEHHAs (YHKIHH. DJIEMEHTApHOE HCCIEA0BAHUE U TMOCTPOCHHE
UX IrpaHKOB.



CrenenHas ¢GyHKIHS ¢ HATypaJIbHBIM U IeNbIM MoKa3areneM. E€ cBoiicTBa u rpaduk. CoiicTBa U rpaduk
KOPHSA N-0if CTereHu KaK (GyHKIIUH OOpaTHOM CTENEHU C HaTypaJbHBIM MOKa3aTEeJIeM.

[TokazatenpHast u norapudmMuueckas (yHKIUH, UX CBO¥cTBa M rpaduku. Vcnonp3oBanue rpadukoB
GbyHKIUH U1 perieHus] ypaBHEHHA.

Tpuronomerpuyeckass OKpY)KHOCTb, OIPEJCIICHHE TPUTOHOMETPUYECKHX (YHKIMH  YUCIOBOTO
apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEANIbHBIX MpOLeccax U sBJICHUAX. [ paduku peasbHbIX 3aBUCHMOCTEN.
Hayana maTeMaTH4ecKOro aHajmsa

[locnenoBarenpHOCTH, CHOCOOBI 33JaHus NOCIEA0BAaTEIbHOCTEH. MeTol MaTeMaTUYecKOM WHIYKIUH.
MOHOTOHHBIE U OTpaHUYEHHBIE MOCIEI0BATENLHOCTU. VICTOpUsS BO3SHUKHOBEHMSI MaTeMAaTUYECKOro aHalln3a
KaK aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas U TeoMmMeTpuyeckas mporpeccud. beckoHeuHO yObIBaromasi TeoMeTpuyecKas
mporpeccusi. CyMma  OeCKOHEYHO  yOBIBalomied  TeoMeTpuyeckod  mporpeccuu.  JIuHelHBIN U
SKCHNOHEHIMANBHBIM pocT. Yuciao e. PopMyna CIOXKHBIX MPOIEHTOB. Vcmonb3oBaHHE MPOrpeccuu Jyis
pelIeHNs pealibHBIX 3aJjad MPUKIAJHOTO XapaKTepa.

HenpepriBHble QyHKIIMKM U UX cBOMcCTBA. Touku pa3pbiBa. ACUMOTOTHI rpadukoB ¢(yHkuii. CBoiicTBa
(GyHKIMI HEempepbIBHBIX Ha OTpe3ke. MeToa MHTEpBaJlOB Ui peElIeHUs HepaBeHCTB. lIpumeHeHHe CBONCTB
HEenpephIBHBIX (PYHKUIUHN AJIs pereHus 3a1ad.

[lepBas u BTOpas mpou3BojaHble (QyHKUMU. OnpeneneHue, reoMeTpuyecKuil M (QU3NUECKU CMBICIT
MIPOM3BOJIHON. YpaBHEHHE KacaTelbHON K rpaduKy QyHKIIHH.

[IpousBoHbie eMeHTapHbIX QyHKIUN. [Ipon3BoIHAsS CyMMBI, TPOU3BEACHUS, YACTHOTO U KOMIIO3HUIINU
GyHKIMH.

MHokecTBa M JIOTHKA

MHO3K€eCcTBO, Onepallii HajJ, MHOXXECTBAMH M UX CBoicTBa. J{narpammel Dilnepa—BenHna. [Ipumenenune
TEOPETUKO-MHOKECTBEHHOTO aIllapara JUlsl ONHACAaHUS PEAIBHBIX IIPOLECCOB W SIBICHUM, IIPU PELICHUN 3a/1a4
U3 Ipyrux y4eOHbIX IPEIMETOB.

OmnpeneneHue, TeopeMa, CBONCTBO MaTEMaTH4YeCKOIO OObBEKTa, CIEACTBUE, JI0KA3aTeNbCTBO,
PaBHOCHJIBHBIE yPaBHEHUS.

11 kaacce

Yuciia 1 BBIYUCICHUSA

Harypansubie u uenvie yucna. Ilpumenenne npusHakoB aenumoctd uenbsix uucesn, HOJ u HOK,
OCTaTKOB IO MOJYJI0, anroputMa EBknnia s peleHus 3a1a4 B LeJIbIX YUCIIax.

KowmmnekcHsie yncna. AnreOpanyeckass U TpUrOHOMeTpUdeckas (OpMBbI 3alMCU KOMIUIEKCHOTO 4HCIIA.
Apudmernyeckue oOmepalud € KOMIUIEKCHBIMM uuciaMH. M300pakeHue KOMIUIEKCHBIX YHCeNl Ha
KOoOpJauMHATHOW 1ockocTh. @opmyna MyaBpa. KopHu N-oii creneHn u3 KOMIUIEKCHOTO yucia. [Ipumenenue
KOMILJIEKCHBIX YHCeN JUIsl pelieHus (PU3NUeCcKUX U TeOMETPUUYECKHX 3a/1au.

YpaBHeHNs 1 HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTh YPAaBHEHUN M HEPaBEHCTB. PaBHOCHIIBHBIE CHUCTEMbI M CHCTEMbI-CIIEJICTBUSL.
PaBHOCHIIBHBIE HEPaBEHCTBA.

Ot16op KOpHEW TPUTOHOMETPUYECKMX YPABHEHHH C IMOMOIIBIO TPUTOHOMETPUYECKON OKPY>KHOCTH.
Peurenne TpuroHoMeTprUUECKUX HEPABEHCTB.

OcCHOBHBIE METOIBI PEIIEHUS MTOKA3aTeNbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS UPPALIMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUS] CUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeIbHBIX U Jorapu(PMUUECKUX YpaBHEHUH.

VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHne ypaBHEHUM, CHUCTEM M HEPABEHCTB K PELICHUI0 MaTeMaTHYeCKUX 3a7ad U 3aJad H3
Pa3IMYHBIX 00JIaCTe HAYKH M pEaIbHOM JKU3HH, MHTEPIIPETAIHS TIOTYYSHHBIX PE3YIbTaTOB.

DyHKUUH U TPaPUKHU

I'paduk xommnosunuu ¢yHkuuid. ['eomerpudeckre o0pa3bl ypaBHEHUH U HEPABEHCTB HAa KOOPIWHATHON
MIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaUKH.

I'pacdmyeckne MeToabl pelieHUs YpaBHEHUN W HepaBeHCTB. I paduyeckre MeTOIbl pelIeHHs 3aaad C
rnapameTpamu.



Wcnonb3oBanne rpadukoB QyHKIUNA JUISE WCCIEAOBAHHS MPOIECCOB W 3aBHCUMOCTEH, KOTOPHIC
BO3HUKAIOT MPH PEIICHUH 33]1a4 U3 APYTUX YUCOHBIX IPEIMETOB U PEaIbHOMN JKU3HU.
Havyana maTeMaTH4ecKoro anajimsa

[TpumeneHre MPOU3BOIHON K MCCIeIOBaHHUIO (DYHKIIMKA HA MOHOTOHHOCTBH M AKCTpeMyMbl. Haxoxaenue
HanOOJIBIIETO ¥ HAUMEHBIIETO 3HAYCHUH HEeNPEephIBHON (DYHKIIUHN HA OTpE3KE.

[IpuMeHeHne NPOM3BOMHOM I HAXOXKACHMS HAWIYYIIEr0 pPELICHHWs B IPUKIAAHBIX 3aJadax, s
OTIpeNIeNIeHUs] CKOPOCTH U YCKOPEHUS TPoLecca, 3aJaHHOTO (GOPMYITOH UiTH rpaduKkoM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO 1epBooOpa3HbIX. llepBooOpa3HbIe 3IeMEHTapHBIX (HYHKIIHH.
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX.

WNurerpan. ['eomerpuueckuii cMbICT WHTErpaja. BeramcieHue onpenenéHHOro WHTerpana mo Qgopmysne

Herorona—IJleiiOanma.
[Ipumenenne nHTErpana s HaX0XKACHU MJI0IAAeN IIOCKUX QUTyp U 00BEMOB r€OMETPUUECKUX TEJl.
[Ipumepsl pemeHuii auddepeHnuanbHbBIX ypaBHEeHHE. MaremaTtnueckoe MOJENIUPOBaHUE PpPeaTbHBIX

MIPOIIECCOB C MOMOIIBIO U DEepeHIINATBEHBIX YPAaBHEHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

(IO TOJIAM OB YYEHMS)

10 xaacc (140 yacoB)

Ha3Banue pa3nena OcHoOBHOEe colepskaHue pasjaesa OcHoBHBIE BU/IbI AeSITeJIbHOCTH
(koHUecTBO (TeMBbl) 00y4aromuxcs

4acoB)

MHOXecTBO MHo3kecTBO, orepanuu HaJ | Mcnoyib30BaTh TEOPETUKO-MHOKECTBEHHBIN
NENCTBUTEIBHBIX MHOXECTBAMM M WX  CBOMCTBA. | anmapar Juisl ONMCAHMS XO4a PEeICHUs
quced. JlnarpaMmsl Ditnepa—BeHnHa. | MaTeMaTHYEeCKUX 3a/1a4, a TAKKE PEaJTbHbIX
MHoOro4ieHsl. [Ipumenenne TEOPETUKO- | TPOIIECCOB U SIBJICHUM.

PaunonaneHbIe MHOXECTBEHHOI0  ammapata s | OnepupoBaTh NOHATHAMM: PAalMOHAIBHOE
YpaBHEHUS U penieHus 3aaay. YyHCIl0, OeCKOHEUHas nepuoanyecKkas apoosb,
HEPaBEHCTBA. PaunonaneHbie YHUCIA. | IPOUEHTHI; UPPALMOHAIBHOE U

Cucremsl OOBIKHOBEHHBIE U JIECATHYHbIE APOOH, | AEWCTBUTEIHHOE YUCIIO; MOTYIb

JIMHEWHBIX MPOLIEHTHI, OeCKOHEYHbIE | IEMCTBUTENHLHOTO YMCIIa; MCMOJAb30BaTh 3TU
YpaBHEHUU nepuogudeckre aApodu. IlpuMeHeHue | MOHITHS IPU MPOBEACHUU PACCYKICHUH U
(28 ) npoOell W TMPOIEHTOB IS PEHISHUs | I0Ka3aTeIbCTB, MPUMEHATh JpOOH U

MPUKIIAHBIX 33/1a4.
JleiicTBUTEIbHBIC YHcIa.
PauvoHaneHble W HppanMOHAIbHbBIE
yucna. ApupMeTHUECKrue Onepanuu ¢
JNEUCTBUTENBbHBIMU YUCIaMu. Moayib
JNEUCTBUTEIIBHOTO  YHUCIAa U €ro
CBOMCTBA. [Tpubmmkénnbie
BBIYMCJICHUS, TIpaBUjia OKPYIJIEHUs,
NpUKHJIKA U OILEHKa pe3yibTaTa
BBIYHCIICHUM.

OCHOBHBIE METO/Ibl PEIICHUS LIENIBIX U
IpOOHO-PALMOHANBHBIX ypaBHEHUN U
HEpPaBEHCTB. MHOroOWIeHbl OT OJHOM
rnepeMeHHou. JleneHue MHOrouyieHa
Ha MHOTOWIEH ¢ ocTatkoM. Teopema
bezy. MHorouneHsl Cc  IENbIMU
koa¢ppunmentamu. Teopema Buera.
Pemienne cucrem TMHEUHBIX
ypaBHeHUH. MaTpuia cucTeMsl
JIMHEWHBIX ypaBHEHUHU. Onpeaenurens
MaTpHIIbl 2X2, €10 F€OMETPUUECKHI

IIPOLIEHTHI Ul PEIICHUS IPUKIAIHBIX 3a1a4 U3
Pa3JIMYHBIX OTpACiIel 3HAaHUH U peabHOU
KU3HH.

Hcnoan3oBate npuOIMKEHHBIE BBIYMCIICHUS,
IIpaBWIa OKPYIJIEHUS, NPUKUIKY W OLEHKY
pe3yabpTaTa BBIYUCIICHU.

IIpuMeHATH pa3auuHble METOIBl PELIEHUs
pPALlMOHATBHBIX U JIPOOHO-pAIlMOHAIBHBIX
YPaBHEHUI; a TaKkXe METOJ HWHTEPBAJIOB JUIA
pELICHUS HEPAaBEHCTB.

OnepupoBaTh NOHATHSIMHA MHOTOYJIEH OT
OJIHOU IIEPEMEHHON, €T0 KOPHU; IPUMEHATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOYJIEH C
OCTaTKOM, TeopeMy besy u Teopemy Buera uis
pelieHus 3a1ay.

Onepuposartsb NOHATHSIMU:
JIMHEHUHBIX YPaBHECHUH,
OTIPENEIINTEND MAaTPULIBI.
Hcnoab30BaTh CBOWCTBA OINpenenuTeNs 2X2
JUI BBIUMCIIEHHS €r0o 3HAu€HUs, NMPUMEHSATH
ONIPENENUTENN  JUId  pElIEHUs  CHCTEMBI

cucTeMa
Marpuia,




CMBICII M CBOMCTBA; BRIYMCIICHHUE €0
3HAYEHUS; TPUMEHEHUE ONIPEACIIUTEINS
JUISL PELIEHUS] CUCTEMBI JIMHEUHBIX
ypaBHEHUH. PelieHne npukiiaIHbIx
3aJ1a4 C IIOMOIILIO CHCTEMEI
JIMHEHHBIX YPaBHEHUN

JIMHEHHBIX YPaBHEHUM.

MoaeanpoBaTh peanbHble CUTyalluu C
IIOMOILIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
HCCJIeI0BATh IIOCTPOCHHBIE MOJEIIH C
MIOMOLIBIO MATPUILL U ONIPEAETUTENEH,
HHTEPNPETHPOBAThH ITOJYYCHHBIN pPE3ylIbTaT

@yHKIMU U @yHKUMS, cr1ocoObl 3a1aHus GyHKIMU. | OnepupoBaTh NOHATHAMM: QYHKIIHS,
rpaduKy. B3anmHuo oOpatHble QyHKIHN. cnocoOsblI 3a7aHus (YHKINUHU; B3AUMHO
Crenennas Komnozunus ¢pynkmuii. ['paduk oOparHbIe GYHKIIUU, KOMIO3UIUS (PYyHKIUH,
GbyHKIUS C HeAbIM | QYHKIUH. DIeMEHTapHbIE rpaduk GyHKINH, 00JIACTh ONPENeICHUS 1
[I0Ka3aresiem npeoOpa3oBanus TpapuKoB QYHKIUN. | MHOXKECTBO 3HAYCHHUN (QYHKITUH, HYJIH
(12 3) Ob6nacTh onpeaeneHuss U MHOXKECTBO | (YHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
3HaueHul ¢pyHkuuu. Hynu dyHkuuu. | auHeWHas, KBajpaTuyHasi, ApoOHO-TMHEIHAas U
[IpomexyTkH 3HAaKOTIOCTOSIHCTBA. CTeNeHHast QYHKLHUH.
YErHble 1 HEUETHBIE QYHKIINU. BbINOJHATL 3JI€MEHTapHblE IPEeoOpa3oBaHUs
[Tepuoanueckue GyHKIINU. rpaduKoB PyHKIIHI.
[IpomexxyTKr MOHOTOHHOCTHU 3HaTBh U yMeTh J0Ka3bIBATh YETHOCTD WIIN
¢byHKIMH. MakCUMyMbl 1 MUHUMYMBI | HEUETHOCTh (DYHKIIUU, IEPUOIUYHOCTh
¢byukiun. Haubonpiiee u HaumeHsbliee | GyHKIMY, HAXOAUTDH POMEKYTKH
3HaueHue PYHKIUU Ha IPOMEXKYTKE. MOHOTOHHOCTH (PYHKLIMH, MAKCUMYMBI U
JluneiiHas, kBagpaTuyHas U JAPOOHO-| MUHUMYMBbI GYHKIIMH, HauOoIbllIee U
nuHeiltHas QyHKIUM. OJeMeHTapHOe| HauMeHblIee 3HaueHue GyHKIIUU Ha
UccleI0BaHue u MOCTPOCHUE| IPOMEXKYTKE.
rpauKoB 3TUX QYHKLUH. ®opMyIHpPOBaTh U WLIIOCTPUPOBATH
CreneHb C UEIbIM  TOKa3aresieM. | rpa)u4ecK CBOMCTBA JTMHEMHOM,
bunom HrerotoHa. KBaJpaTUYHOM, TPOOHO-TMHEHHON 1
CrenenHass QyHKIMSI C HATypaJIbHBIM | CTETICHHOW (DYHKITHIA.
U 1EeTbIM nokasareneM. E€ cBolicTBa u | BoipaxkaTb opmysaMu 3aBUCUMOCTH MEXIY
rpadguk BEJIMYMHAMM.
3HaTh onpeae/ieHue U CBOWCTBA CTEIICHU C
LEJIBIM [TOKa3aTeseM; MOAX0ISIIYI0 GopMy
3allUCH J€MCTBUTEIILHBIX YUCEN IS peILICHHS]
IPAaKTUYECKUX 3aJ1a4 U NPEJCTABICHUS JAHHBIX
Apubmernuecknii | ApudmeTnaeckuit KOpeHb | PopMyJIHPOBATH, 3anMCbIBATH B
KOpEHb N-0i HATypaJbHOM  CTENEHHM M  €ro | CAMBOJMYECKOH (opMe U HCIOJb30BaTh
CTEIEHHU. CBOWCTBA. CBOWCTBA  KOpHA N-OM  CTeHmeHu s
Wppaunonansusie | [IpeoOpazoBanus YUCIIOBBIX | MpeoOpa30BaHus BhIPAXKEHUH.
ypaBHEHUS BBIpaXKEHUH, cojaepkamux creneHu u | Haxoaurs peLieHust UppanMOHAIbHBIX
(18 u) KOpPHH. YpaBHEHUH € TOMOIIBIO  PABHOCUIIBHBIX
WppanmoHaisHbie YpaBHEHHUS. | IEPEXOJAOB WM  OCYILECTBIIAA  IPOBEPKY
OcHoBHbIE METO/IbI peleHust | KOpHEH.
UppaoOHaIbHBIX ypaBHeHuid. | CTpouTh rpaduk (QyHKIMH KOpHS N-0if
PaBHOCHIIBHBIE TIEPEXO/bl B PEIICHUH | CTENEHH Kak oOpaTHOW [uid (QyHKIMU CTEHEeHU
UppalMoOHAIBHBIX YPaBHEHUH. C HaTypaJbHBIM I1I0KA3aTeIEM
CpoiictBa M rpaduk KOpHS N-0oH
CTETIEHU KakK (YHKUMU 0OpaTHOM
CTENEHH C HATYPAJIbHBIM MOKA3aTeIeM
ITokazarenbHast Crenenn c panyoHanabHbBIM | @OPMYJIMPOBAThL ONpeEeJIeHHe CTENEHU C
byHKIHS. II0KAa3aTeJIeEM U €€ CBOWCTBA. paloHaIbHBIM NIOKA3aTENEM.
IToka3zarenpHble IToxa3zaTenpHast pyHKIMS, €€ cCBOWcTBA | BeImomHAT,  mpeoOpa3oBaHUs ~ YHCIOBBIX
ypaBHEHUS u rpadpuk. Mcnonp3oBaHue rpaduka | BRIpaKEHUH,  CoJAepXkalluX  CTENeHu ¢
(10 9) (GYHKUIUY 1151 pelieHus] ypaBHEHHH. paloOHaIbHBIM IOKA3aTENEM.

ITokazarenpHbIe
OCHOBHBIE METOIbI
MOKAa3aTeJIbHBIX YPaBHCHUN

ypaBHEHHUS.
peuieHus

Hcnoub3oBarh 1u(pOBbLIE pecypehl i
nocTpoeHus rpaduka rnoxkasareabHoH QyHKIUU
U U3Y4EHHUs €€ CBOMCTB.




HaxoauTs pemieHus MOKa3aTeIbHbIX
YpaBHEHUU

Jlorapupmuueckas | Jlorapugm uucna. CBoicTBa JlaBaThb omnpejaesenue sorapudma yncna;
byHKIHS. norapudma. JlecaTuaHsie U JIECATUYHOTO M HATYpaJIbHOTO Jiorapudma.
Jlorapudpmuueckue | HaTypaibHbIE JOTapU(MBL Hcnoab3oBaTh cBoicTBa TOrapupMoB JUIs
ypaBHEHUS [IpeobpazoBaHue BBIpaKEHHIA, npeoOpa3oBaHus Iorapu(hPMUIECKUX
(18 1) CoJieprKaluX Jorapu@msl. BBIPAKEHUM.
Jlorapudmuueckas QyHKIH, €€ CtpouTts rpaduk norapudmMudeckoil pyHKIun
cBoiicTBa u rpaduk. Mcmosib3oBanue Kak 0OpaTHOM K MOKa3aTeIbHOU U
rpaduka GYHKIUH IS PeIICHHS UCII0JIb30BATh CBOICTBA JIorapu(PMUUECKON
YpaBHEHUH. (GyHKUMU [Tl pelIeHust 3a1a4.
Jlorapudmuueckre ypaBHEHHUSI. Haxoauths  pemieHus  JIOTapupMUYECKHX
OCHOBHBIE METO/IbI PEILICHUS YpaBHEHUH C  TIOMOIIbIO  PaBHOCHJIbHBIX
JOrapu(PMUUECKUX YPABHEHUH. NEepPEeX0JI0B WU  OCYILECTBISS  MPOBEPKY
PaBHOCWIBHBIE ITEPEXO/BI B PELICHUN | KOPHEH
Jorapu(PMUYECKUX YpaBHEHUH.
Tpuronomerpuueck | CuHyc, KOCUHYC, TAHT€HC U [aBaTh onpeaejieHus1 CUHYCa, KOCHHYCA,
e BBIPAXEHUS H| KOTAHTE€HC YMCIOBOTO apryMeHTa. TaHT'€HCA U KOTAaHI€HCa YHCIOBOTO apryMeHTa;
ypaBHEHUS ApKCUHYC, apKKOCHHYC M apKTaHI'€HC | a TaKXXe apKCHUHYyca, apKKOCHUHYCa 1
(22 4) YHUCJIOBOTO apryMEHTA. apKTaHI€HCa YHCIIa.
Tpuronomerpuyeckas OKpy>KHOCTb, I[IpuMeHSITH OCHOBHBIE TPUTOHOMETPHUUYECKHE
oTpe/ieNieHue TPUTOHOMETPUYECKHUX bopMyIbl JUISE npeoOpa3oBaHUs
(YHKIIMI YMCIOBOrO apryMeHTa. TPUTOHOMETPHUUECKUX BBIPAKEHUI.
OCHOBHBIE TPUTOHOMETPUYECKHE IIpumensTe (HOpMyNIbl TPUTOHOMETPUH IS
dhopmynsl. [IpeobpazoBanue perieHus OCHOBHBIX TUTIOB
TPUTOHOMETPUYECKUX BBIPAKCHHM. TPUTOHOMETPUUECKUX YPAaBHEHUI
Pemenune TpuroHoOMeTpU4ECKUX
YpaBHEHU I
[TocnenosarensHoCT| [locnenoBaTenbHOCTH, CIIOCOOBI OnepupoBatb MOHATUAMM:
U ¥ IPOTPECCUU 3a/laHus N0CIIEN0BATEIbHOCTEN. [I0CJIeI0BATEIbHOCTh,  CIOCOOBI  3aJaHus
(10 9) Meto MaTeMaTHYECKON MHTYKIIUH. MOCJIeTIOBATEILHOCTEN; MOHOTOHHBIE u
MOHOTOHHBIE Y OTPaHUYECHHBIE OTpaHUYCHHBIC MIOCJIEZIOBATEIBbHOCTH;
nocsenoBarenpbHoCcT!. Mctopus HCCJIEe0BATH IIOCJIEI0BATEIBHOCTH Ha

aHaIM3a OECKOHEYHO MaJlbIX.
ApudmMernueckas M TeoMeTpUYECKas
MPOIrPECCHH.

beckoneuno yOBIBaroIIAast
reomeTpuueckass nporpeccus. Cymma
OECKOHEYHO yOBIBaroIIei
reoMeTpruYecKoi MPOTPECCUM.
JIMHEeWHBIT W JOKCHOHEHIMAJIbHBIN
poct. Hucno e.
dopMmyna  CIOXKHBIX
Hcnons3oBanue  mporpeccud i
peleHus peanbHBIX 3aaq
MIPUKIIATHOTO Xapakrepa

IMPOLICHTOB.

MOHOTOHHOCTb ¥ OTPaHUYEHHOCTb.

[TonyuaTh npeacTaBieHUe 00 OCHOBHBIX UAEIX
aHayM3a OECKOHEYHO MaIbIX.

JaBatp omnpenejieHue apupMETHUECKON U
FEOMETPUYECKON POTPECCHH.

Jloka3pIBaTh CBOWCTBAa apu(PMETHUYECKOH U
FEOMETPUYECKOH  MPOTPECCHH,  HAXOAWTh
CyMMY 4JICHOB MPOTPECCHUHU, a TAKKE CyMMY
YJIEHOB OECKOHEYHO yOBIBaromiei
F€OMETPHUYECKOM MPOTrpeCcCuu.

Hcnonb3oBaTh mporpeccud Ais  peIlICHUS
3a/1a4 MPUKIIAJHOTO XapakTep.

I[IpumensTh GopMyny CIOXHBIX MPOICHTOB
JUIS pENICHUs 3a]1a4 U3 peaIbHON MPaKTUKH

HenpepsiBHbIe
byHKIUH.
[IpownsBoaHas
(20 9)

HenpepbiBHble ~ GyHKIMM U HX
CBOMCTBA. Touka paspblBa.
AcumntoTsl  rpadukoB  (QYHKIUI.
CpoiicTBa (pyHKIMI HENpPEpHIBHBIX HA
oTpeske. Meron HMHTEpBaIOB A
peuieHuss HepaBeHCTB. IIpuMeHeHue
CBOMCTB HENPEPBIBHBIX (YHKIMH [UIs

pelIeHus 3aaa4.

OnepupoBaTthb NOHSATHSAMMU: byHKIHS
HeNpepbIBHas Ha OTpe3Ke, TOYKa pa3pbiBa
¢byHKIIMM, acuMOToTa rpaduka GyHKINH.
IpumeHaATH CBOMCTBA HENPEPbIBHBIX
byHKIUI U1 pereHus 3a1a4.

OnepupoBaTh NOHATHSMM. TI€pBasi U BTOpas
IPOM3BOJIHBIE ¢byHKIMY; MOHUMATh
¢u3uueckuii M reOMETPUYECKUH  CMBICI




[lepBas u BTOpas Npou3BOAHbBIE IIPOU3BOIHOM; 3aMMChIBaTh ypaBHEHUE
¢ynkuuu. Onpenenenue, KacaTeJIbHOM.
reOMETPUIECKUH 1 (PU3HUEeCKHii BeryucasaTe [IPOU3BOJIHBIC CYMMBI,
CMBICJI IIPOU3BOIHOM. YpaBHEHHUE NPOM3BEACHNUS, YACTHOTO U CIIOKHOM (DYHKIIUU.
KacaTeJIbHOU K TpauKy (PyHKITUH. H3yuarb IIPOU3BO/IHbBIE 3JIEMEHTaPHBIX
[Ipoun3BOIHBIE 3IIEMEHTAPHBIX (GyHKLIMH.
¢dbyskmii. [Ipon3BoaHAs CyMMBI, Hcnoab3oBaTh reOMETPUYECKUI 51
MIPOU3BEACHHUS, YACTHOTO U ¢u3nyeCKuil  CMBICI  IPOU3BOJHOW IS
KOMIO3HIUHU (YHKIIHHA pelieHus 3a1a4
[ToBTOpEHME, OcHoBHble NOHATHS Kypca anreOpbl u | [IpuMeHATh  OCHOBHBIE  MOHATHUS  Kypca
o0o0menue, Havan maremarmyeckoro aHanmusa 10 | anreOpbl M Havan MaTeMaTHYecKOro aHajan3a
cucTeMaTH3anus KJacca, 000011eHNe U | AJi pelleHus 3ajad U3 pEeaJbHOM JKU3HM U
3HaHUH (2 v) cucTeMaTru3anus 3HaHUH JPYIUX IIKOJIBHBIX PEIMETOB

11 kaacc (140 ya

COB)

Ha3zBanue pa3naena
(koTMYecTBO
4aCcoB)

OcHoBHOE coepkaHHe pasaesia
(Tembl)

OcHOBHbBIE
00yyarImuxcs

BU/bI JACATECJIBbHOCTH

Hccnenosanue
byHKIUN
ITOMOIIIBIO
MIPOU3BOTHOM
(24 q)

[IpumeHeHne
HCCIIEIOBAaHUIO
MOHOTOHHOCTb

MIPOU3BOJHOU K
byHKIUH Ha
U DKCTPEMYMBI.
Haxoxnenue HanOOJIBIIIETO u
HaUMEHBIIIETO 3HAYCHUSI
HEenpephIBHON (DYHKIIMHN Ha OTPE3KeE.
[Ipumenenre  MpPOU3BOIHOM ISt
HAaxO0KJICHHsI HAWIy4Ilero peleHus
B  MNPUKIAAHBIX  3ajadax, s
ONIPENENEHUsI CKOPOCTU U YCKOPEHUS
nporecca, 3aJaHHoTro (GopMyIoit min
rpaguKoM.
Komnozurus (hyHKIUH.
I'eomerpuueckue 00pa3bl ypaBHEHUH
U HEpPaBEHCTB HA KOOPJAMHATHOM
IIJIOCKOCTH

Crpouth rpaduk KOMHO3MIHMH (QYyHKIUN C
MOMOUIBI0 DJIEMEHTApPHOTO HCCIEIOBAaHUS H
CBOMCTB KOMIIO3HIIUH.

CtpouTthb reoMerpuueckre oopasbl ypaBHEHUH 1
HEPABEHCTB HAa KOOPJAUHATHOM MJIOCKOCTH.
Hcnonb3oBath MIPOU3BOIHYIO TUTSt
uccienoBaHus (YHKIUM HAa MOHOTOHHOCTb H
9KCTPEMYMBI;  HAXOAUTh  HauOoJbllee U
HauMeHbIIee 3Ha4eHUs] (PYHKIIMU HENPEPbIBHOM
Ha OTPE3KE;

Crpouthb rtpadukd (QyHKIMA HAa OCHOBAHHUH
POBEIEHHOTO UCCIIEI0OBAHUS.

Hcnonb3oBaTh NPOU3BOAHYIO Ui HAXOXKICHHS
HAWIYYILIEro pPEUIeHUs B MPHUKIATHBIX, B TOM
YHClie COIMAIbHO-PKOHOMUYECKHX, 3aauax, Jisl
OTIpe/IeNIeHUs] CKOPOCTU U YCKOPEHHs Ipoliecca,
3alaHHOTO (POPMYJIOH MK TPaAUKOM.
[MoayuyaTs mpeacTraBiieHHe O TPUMEHEHUU
MIPOM3BOJIHOM B Pa3IMUHbIX OTPACIISIX 3HAHUHN

ITepBooOpazHas
UHTETpaj
(12 q)

u

IlepBooOpa3Has, OCHOBHOE CBOHCTBO
nepBooOpazHeix.  IlepBooOpa3HbIe
aneMeHTapHbIX (GyHkiuil. I[IpaBuna
HaXO0KJICHUs M1epBOOOPA3HBIX.
HNurerpan. I'eomeTprudeckuil CMBICI
UHTerpaja. Beruncnenue
ONpEeNeNEHHOr0  HMHTerpaiga 1o
¢dopmyne Herotona-Jleitbauna.
ITpumenenue UHTErpana JUIs
HaXOXJEHMUS IUIOMIAJeH IJIOCKUX
¢uryp 1 00BEMOB T€OMETPHUUECKHX
TeJl.

[Ipumeps! perieHun
mddepeHnnanbHbIX ypaBHEHUH.

OnepupoBaTh NOHATUSIMH: [1I€PBOOOpPA3HAs U
omnpeneneHuelil naTerpan. Haxoaurto
1IepBOOOpa3HbIE IIEMEHTAPHBIX (PYHKIUI 1
BBIYHCISITH HHTETpai 1o ¢popmyne HproToHa —
JleiiGHu1A.

HaxoauTth miomaay miockux Guryp u o0bEMbI
TeJI ¢ TOMOUIBIO ONPEAECTEHHOTO HHTErpaa.
3HAKOMMTBCS C MaTeMaTHYECKUM
MO/JIeIMPOBaHUEM Ha npumepe
mddepeHnanbHbIX YpaBHEHUH.

MonyyaTrs  mpencTaBieHWE O  3HAYCHUH
BBEJCHUS TIOHATHS HHTErpaja B Pa3BUTUH
MaTeMaTHUKU

I'paduku
TPUTOHOMETPUUYECKUX
GyHKIMIA.

Tpuronomerpudeckue (GpyHKIMH, HX
CBOWCTBA U rpauKu.
OTt60p

KOpHEH

Hcnouab3oBaTh U poBbie pecypesl s
HOCTpOEHUs IpaMKOB TPUTOHOMETPHUYECKUX
(YHKIIUM ¥ U3YYEHHSI UX CBOMCTB.




Tpuronomerpuuecku

TPUTOHOMETPUYECKUX YPAaBHEHHU C

Pematp TpuUroHoMeTpuUeCKHE YpaBHEHUS U

KOMIUIEKCHEIMH YHCJIaMH.
N3obpaxenne KOMIUJIEKCHBIX YHCEN
Ha KOOPJUHATHOM TMIJIOCKOCTH.
®opmyna Myaspa. Kopuu n-oit
CTENEHH U3 KOMIIJIEKCHOIO YHCJIA.
[IpuMeHeHre KOMIUIEKCHBIX YHCEN
JUIsL  pemieHuss  PU3MYEeCKHX |
TEOMETPUUYECKHX 3aJ1a4

€ HEpaBEHCTBA IIOMOIIBIO TPUTOHOMETPHUYECKON | OCYIIECTBIISATh OTOOP KOpPHEH C TOMOIIBIO
(16 1) OKPYKHOCTH. TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemenue TpuroHomerpuyeckux | [Ilpumensite (HOpMynbl TPUTOHOMETPUH  JUIS
HEPABEHCTB pelieHus OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb3oBath nugpoBbie pecypebl U
MIOCTPOEHHS U MCCIEI0BAHUS TPaPHUKOB
byHKIIMH
HppauunonansHsle, OcHoBHbIE METO/IbI pemienus | [IpyMeHsiTH  CBOMCTBAa  NOKAa3aTEIbHOM U
[OKa3aTeabHbIE U MOKA3aTEeNbHBIX U JOTapU(PMHUUECKUX | JorapuMUIEecKoil  QYHKIMH K  PEHICHHUIO
morapudmuueckre HEpaBEHCTB. MO0Ka3aTeIbHbIX u Jaorapu(pMHUUECKUX
HepaBeHCTB (24 1) OcHoBHbIE METO/IbI peuIeHus | HEpaBEHCTB.
HppalMOHAJIbHBIX HEPABEHCTB. O06ocHOBaTH PaBHOCHJIBHOCTD MIEPEXOJIOB.
I'padmueckne mMeroasl pemieHus | PemaTs uppannoHanbHbIE HEPAaBEHCTBA.
HppalMOHANIbHBIX, NIOKa3aTeNbHbIX U | Ucnmoab3oBaTh  rpaduueckue  METOapl U
Jorapu(MUUECKUX ypaBHEHUH M | CBOMCTBa  BXOJAUIMX B  ypaBHEHUE WU
HEPAaBEHCTB HEPaBEHCTBO (DYHKIIMI JUIsl pelieH s 3a1a4u
Kommnekcueie yncna | KommnekcHbie yucia. | OnepupoBaTh NOHATUSIMU: KOMIUJIEKCHOE
(10 v) Anrebpandeckas U | YUCIIO U MHOKECTBO KOMIUIEKCHBIX YHCEIL.
TPUTOHOMETpHUYECKas ¢dopwmel | IpeacraBasiTb KOMIUIEKCHBIE YHCTIA B
3aMnMcy KOMIIJIEKCHOTO YHCIIa. anredpanvdeckoi U TPUTOHOMETPUUYECKON
Apudmernueckue  omepauuu ¢ | popMme. BoimoaHsaTh apupmerndeckue

oTepaluy C HUMHU.
HN300paxkaTh KOMIUIEKCHbBIE
KOOPJAMHATHOM TIOCKOCTH.
IIpumensTe Gopmyny MyaBpa u moiaydaThb
MPEJICTaBICHUE O KOPHAX N-O CTETIeHU U3
KOMIIJIEKCHOTO YHCJIa. 3HAKOMHUTBHCH C
npUMepaMu MPUMEHEHHUS! KOMIUIEKCHBIX YHCEeN
JUIS PEIICHUS TeOMETPUUECKUX U (PU3UUECKUX
3a1a4

qucia Ha

HarypanbHubie u
Lenble yucna

HaTypaJ'IBHBIe H OCJIbIC YMCJla.
HpI/IMeHeHI/Ie IIPU3HAKOB JCIIMMOCTHU

OnepupoBaTh NOHATHAMH: HATypalbHOE U
1[€JI0€ YHCII0, MHOKECTBO HATYypaIbHBIX YUCEIL.

napameTpamu

NOoKa3aTeNbHbIE, JOrapu(pMHUECKUE

(10 9) nenbix  yucen, HOJ wu HOK, | Hcnoab30BaTh NPU3HAKM ACIIMMOCTH LETbIX
OCTaTKOB MO MOJYII0, ajlropurMa | uuces; octatku no moaymno; HOJ[ u HOK
EBximpa nans pemeHuss 3ajad B | HATypalbHBIX yuceln; anroputM EBkinaa ans
LEBIX YUCIIaX pelieHus 3a1a4.
3anuceIBaTh HaTypalbHbIE YKCIA B PA3IUUYHBIX
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHS
Cucremsl Cucrema 1 COBOKYITHOCTh ypaBHEHUI.| OnepupoBaTh NOHATHAMU: CCTEMA U
paroHaIbHbIX, PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- | COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB;
HppaLMOHAIBHBIX CJIE/ICTBHSL. pElIeHNe CUCTEMBI I COBOKYITHOCTH;
MOKa3aTeIbHBIX U OCHOBHBIE METO/IbI PELIEHUS CUCTEM | PABHOCHJIbBHBIE CUCTEMBI U CUCTEMBbI-CJIEICTBUSI.
JorapuPpMUIECKUX Y COBOKYITHOCTEH pallMOHAIbHBIX, HaxoauTs pemeHns cucteM U COBOKYIMHOCTEHM
ypaBHEHUI HMpPPALMOHATIBHBIX, TOKA3aTENbHBIX U | LENBIX PALIMOHATIBHBIX, UPPALIMOHAIIBHBIX,
(12 4) Jorapu(MUUECKUX YPaBHEHHIA. MOKa3aTeIbHBIX U JOrapu(PMUUECKUX YpaBHEHUN
[IpuMeHeHne ypaBHEHMI, CUCTEM U | U HEPABEHCTB.
HEPaBEHCTB K peuienuto | [IpuMeHATH cUCTEMBl YPAaBHEHHI K PEIICHUIO
MaTeMaTHYeCKUX 3aJa4 M 3a/ay W3 | TeKCTOBBIX 3a/1a4 U3 Pa3IUYHBIX 00IacTei
pa3NUYHBIX o0yacTell HAayKd W | 3HAHUU U peaNbHOU KU3HH;
peanbHOM KU3HHM, HWHTEPHPETALNs | HHTEPNPEeTHPOBATH MIOTYyYECHHBIE PELICHUS.
MOJYYEHHBIX PE3YJIbTATOB Hcnoab3oBaTh HUPPOBLIE PECYPCHI
3anauu ¢ PannonaneHble, MppalnoHaibHbIE, Bbi0upaTh crioco0 pemnieHus panruoHanbHbIX,

HUPppalMOHAJIbHBIX, MMOKA3aTCIIbHBIX,




(16 1)

U TPUTOHOMETPUUYECKUE YPABHEHMUSI,
HEPaBEHCTBA U CUCTEMBI C
rapaMeTpamu.

[Toctpoenue u ucciaenoBaHue
MaTeMaTUYECKUX MOJIENEH pealbHbIX
CUTYAalMi C MOMOLIBIO YPAaBHEHUH,
CUCTEM YPaBHEHUU U HEPABEHCTB C
napaMmeTpamu

norapu(MUYECKUX U TPUTOHOMETPHIECKHIX
YPaBHEHUH U HEPABEHCTB, COJAEPKAIIUX MOIYIIH
Y MapaMeTpPhbl

[IpumeHsTh Tpaduueckue W aHATUTUYCCKUE
METO/Ibl JJIsSl PELICHUSI YPABHEHU U HEPABEHCTB
C mapaMeTpaMH, a TaKXKe HCCIEA0BaHUE
GyHKIIMNA METOJJaMU MaTeMaTUYeCKOTO aHaJn3a.
Ctpoutb H WHCCIEI0BATH MaTEeMaTHYECKUE
MOJIETIM  PEAJbHBIX CUTyalUd C [OMOULIBIO
YpaBHEHUH,  HEPABEHCTB M  CHCTEM  C
rapaMeTpamu

[ToBTOpEHME,
00o01enue,
cUCTeMaTH3alus
3HaHui (16 )

OCHOBHBIE TIOHSATHS W  METOMBI
Kypca, 00001eHne u
cucTeMaTu3anys 3HaHu!

MoneaupoBaTh peaibHbIE CUTyalluU Ha SI3bIKE
anredpbl, COCTABJATH BbIPDAKEHUS, YPAaBHEHMUSI,
HEPAaBEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
HCCJIe10BATh [TOCTPOSHHBIE MOJEIH C
MCII0JIb30BaHUEM armrapara anreOpsl.
I[IpumensiTe (yHKUMM U1 MOJCIUPOBAHUS U
UCCIIEIOBAaHMS PEATIbHBIX ITPOLIECCOB.

Pemarts npukiagHeie 3a1a41, B TOM YHCIIE
COLIMAIBHO-3KOHOMHUYECKOT0 U (PU3NYECKOTO
XapakTepa, CpeICTBaMHU aiureOpsl U
MaTEMaTHYECKOT0 aHAJIN3a

IToypounoe mianupoBanue AJICEBPA u Hauana maremaTnueckoro anajaun3sa, 10 kiacc

No Jlama Tema ypoka
n/n | Ilnan ‘ Dakm
MHokecTBO AeHCTBUTENbHBIX Ynce]l. MHOro4jieHol. PanmoHaabHbIe YpABHEHUsS] M HEPaBEHCTBA.
Cucrembl THHEHHBIX YPABHEHHH - 28 yacoB
1 MHo0k€ecTBO, ONepalliy HaJl MHOKECTBAMU U MX CBOMCTBA
2 Junarpammel Diinepa - Benna
3 [IpumeHeHre TeopeTHKO-MHOKECTBEHHOTO annapara Jjs penieHus 3aaad
4 PanmonanpHble yncia
5 OOBIKHOBEHHBIE M ICCATUYHBIE APOOH
6 [TporieHTHI
7 beckoHneunsle nepuoanyeckue apoou
8 [Tpumenenue npo6eii ¥ TPOIEHTOB I PElICHUs TPUKIIATHBIX 3a/1a4
9 JleiicTBUTENbHBIE YHCIIA
10 PannoHnasipHbIe U UppAlMOHANIBHBIC YHCIIA
11 Apudmernueckue onepanuu ¢ IeHCTBUTEIbHBIMHI YHCIIaMU
12 Moynib JEUCTBUTENBHOTO YMCIIA U €r0 CBOMCTBA
13 [TpuGnnkEHHbBIE BEIYMCIIEHUS], TPABUIIA OKPYTIICHHUS
14 [Tpukuaka u oleHKa pe3ynbTaTa BEIYHCICHUN
15 Konmponvnasa paboma Nel no meme «Payuonanvnvie ypagnenusn u
Hepasencmea. Cucmemol TUHEHHBIX YPAGHEHUI
16 OCHOBHBIE METOIbI PEIICHUS IeNIbIX YpaBHEHUI
17 OCHOBHBIE METOIBI pelIeHUs] APOOHO-PAIIMOHATLHBIX YPABHEHHIH
18 OCHOBHBIE METOJIbI PEIICHUS IeNIbIX U APOOHO-PAIIIOHATILHBIX HEPABEHCTB
19 MHorouseHsl 0T OJIHOHM epeMeHHOM. [{eneHre MHOro4sieHa Ha MHOTOWIEH ¢
OCTaTKOM
20 Teopema bezy
21 MHorowieHsl ¢ nenbiMu kodpdunrentamu. Teopema Buera
22 Pemenue cucreM TMHEWHBIX ypaBHEHUN




23

Martpuna CUCTEMBI JINHEHHBIX YPABHEHUN

24 Onpenenurens MaTpullbl 2X2, €ro reOMETPUYECKUI CMBICT U CBOMCTBA

25 Boruniciienue 3Ha4eHus OonpeenuTens

26 IIpuMeHeHue onpenesuTens JUisl peHIeHUs] CUCTEMBI JINHEWHBIX YPABHEHUN

27 Pemenue npukinaaHbixX 3a1a4 ¢ MOMOIIBIO CUCTEMbI JINHENHBIX YpaBHEHUI

28 Konmponvnaa paooma Ne2 no meme « Muoscecmeo oeiicmeumenbHylx
yucen. Munoz2ounenovr»

@yukuuu u rpadpuku. CtenenHasi yHKuus ¢ HeJbIM oKasaTeieM - 12 yacoB

1 Crnioco6s1 3amanus Gpyaknun. Bzanmuo oOparasie pyHkmn. Kommosumms
GyHKIWH.

2 I'padux GyHKIMHN. DieMeHTapHbIe Mpeodpa3oBanHus rpaguKoB GyHKIUH

3 O06sacTh onpeaeneHusl U MHOYKECTBO 3HaYeHUH (DYHKIIUN

4 Hynu ¢dyaxiuu. IIlpoMexxyTkn 3HaKOIOCTOSIHCTBA

5 Uérnble 1 Heu€THbIE pyHKUMU. [Tepuoanueckue GyHKIMn

6 [IpomexyTkr MOHOTOHHOCTU (yHKIIMH. MaKCHUMyMbl U MUHUMYMBbI QYHKINN

7 Haubosbliee 1 HauMeHblllee 3Ha4eHHe QYHKIIUU Ha TPOMEKYTKE

8 JluneiiHast u kBajpaTHuuHas QyHKIMH. DJIEMEHTapHOE HCCIIEI0BaHUE U
rpaduku GyHKIMMA

9 Jpo6Ho-nuHeliHas GyHKIMH. DIIeMEHTapHOE UCCIeI0BaHue U IpaUK 3TUX
byHKINHA

10 Crenens c 1enbM nokasareneM. buaom Herotona

11 Crenennas GyHKIMS ¢ HATypalIbHBIM U IEJIBIM NOKazaresneM. E€ cBoiicTa u
rpaduk

12 Konumponwvnasa paooma No3 no meme « @ynkyuu u cpagduxuy

Apudpmernyecknii KopeHb N-oil creneHu. UppannonanbHble ypaBHeHnus - 18 yacos

1 ApubMeTnuecKknii KOpeHb HATYPAJIbHOM CTETICHH U €T0 CBOMCTBA

2 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAINX CTEIIEHN

3 BbIHeceHne MHOKUTENS U3-TI0]] 3HaKa KOPHs

4 BHeceHre MHOXKUTENS 1101 3HAK KOPHS

5 CoxpauieHue apoOeid, coaepKalmx paauKaibl

6 IIpeoOpazoBaHue HPPALMOHATIBHBIX BBIPAKEHHH

7 [ToBTOpeHue o TeMe «AprupMETHIECKUA KOPEHb N-HOM CTEIIEHU»

8 Konumponvnas paboma Nod no meme «<Apugpmemuueckuii kopens n-oi
cmenenu»

9 WppanyoHaibHble YpaBHEHUS

10 O061acTh JONYCTUMbIX 3HAYEHUI UPPALMOHATIBHOTO YPAaBHEHMUS

11 OCHOBHBIE METO/IbI peIlIEHHs HPPAIIMOHAJIbHBIX YPAaBHEHHH

12 PaBHOCHIIbHBIE NTEPEX0/Ibl B PEIICHUU UPPALIMOHAIBHBIX YPaBHEHUI

13 AJITOPUTM pellieHNs HPpallMOHAJIbHBIX YpPaBHEHUH

14 Penienne uppanoHanbHbIX YpaBHEHUH

15 Penienne nppanoHanbHbIX YpaBHEHHH

16 CBoiicTBa u rpaduk KOpHA N-0if cTeneHn KaK (GyHKIUU OOpaTHOM CTENEHH ¢
HaTYpaJIbHBbIM I10Ka3aTeIeEM

17 IToBTOpenue no reme «MppanroHajibHble YpaBHEHUS»

18 Konmponvnas paboma Ne5 no meme «HUppayuonanvnvle ypasnenusn

Iloxka3arenbHas pynkuus. [lokasarenbHblie ypaBHeHnus - 10 yacos

1 CreneHs ¢ pallMOHAJILHBIM [T0OKA3aTEIEM U €€ CBOMCTBA

2 ITokazaTenbHast pyHKIMS, €€ CBOMCTBA U rpadux

3 Vcnonb3oBanue rpaduka GyHKIMN I pelIeHus] ypaBHEHHH

4 Iloka3zarenbHble ypaBHEHUS

5 OCHOBHBIE METO/IbI PEILIEHUS IOKA3ATEIbHbBIX YPaBHEHUI

6 IIpuBenenne o0enx yacTel ypaBHEHHUs K OTHOMY OCHOBAaHUIO




7 Brinecenne 0011ero MHOKHUTEINS 32 CKOOKY

8 Mertoz 3aMeHBI IEPEMEHHOH B MOKA3aTEIbHBIX YPaBHEHUSX

9 MeTo MOYwIeHHOTO JeICHHS

10 Konmponsnas pavoma Ne6 no meme «Ilokazamenvnasn Qpynkyus.
Ilokazamenvuovie ypasnenus»

Jlorapudgmuueckas pynkuus. Jlorapupmmnueckue ypapHenus - 18 yacos

1 Jlorapudwm yucia
. OCHOBHBIEC METOIbI peIICHHsI JIOTapU(PMUUECKUX YPABHEHUH.

2 CpoiicTBa jorapupma

3 Jlecstuanbie gorapumbl

4 HatypanbHble norapudmsl

S) [IpeoOpa3oBaHue BbIpaKEHUH, COAEpKAIUX JIOTapU(PMBbI

6 Jlorapudmuueckas GyHKIMs, €€ CBOWCTBA U rpapuK

7 Hcnonp3oBanne rpaduka GyHKINN 17151 peNICHUs] YpaBHEHHH

8 DYHKIMOHAIBHO-TpaUUECKUIl METO/ PEIlICHNs] ypaBHEHUN

9 Konmponvnas paboma Nol no meme «Jlocapughpmuueckan gpynxyusn»

10 Jlorapudmuueckue ypaBHEeHHS

11 PaBHOCHIIbHBIE TIEPEXO/Ibl B PEIIEHUH JIOTApU(MUUYECKUX YpaBHEHUHN

12 Pemienne ypaBHeHUH 110 OnpeiesieHUIO Jiorapudma

13 MeTo MOTeHITMPOBAHHS

14 Merto/ BBEJIEHNsI HOBOM IEPEMEHHOU

15 Merto 1 torapuMupoBaHus

16 Ilepexo1 K HOBOMY OCHOBaHUIO

17 Pemenue norapumMuueckux ypaBHeHHI

18 Konmponvnas paboma Ne8 no meme «Jlozapugpmuueckue ypasnenusn»

Tpuronomerpuyeckue BbIpaKeHHsi U YPaBHeHuUs - 22 yaca

1 CuHyc, KOCHHYC YUCJIOBOIO apryMeHTa

2 TaHreHc u KOTAaHr€HC YUCIIOBOTO apryMeHTa

3 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YMCIOBOIO apryMeHTa

4 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEeICHIE TPUTOHOMETPUYECKUX
(yHKLUH YUCIOBOrO apryMeHTa

5 OCHOBHBIE TPUTOHOMETPUUECKUE TOXKAECTBA

6 @DopMyiibl JBOMHOIO yria

7 DopMyJibl TOHUKEHUSI CTETIEHU

8 @DopMyIIbl TOJIOBUHHOTO yIJIa

9 @DopMyIbl CyMMBbI ApPTYMEHTOB

10 DopmMyIbl CyMMBbI QYHKITUH

11 DopmyItbl TPOU3BEACHUS (PYHKITHI

12 IIpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIPAXKEHUH C OMOIIBIO (hopMyIT

13 Konmponvnaa paboma NeQ no meme «Tpuzonomempuueckue golpajxcenusn

14 Pemenue ypaBHeHus COSX = a

15 Pemienune ypaBHeHus SinxX = a

16 Pemienne ypaBHeHuit tgx = a, ctgx = a

17 Merto/ 3aMeHbI IEPEMEHHOM

18 YpaBHeHUs1, CBOJAIIMECS K KBaJJPATHBIM YPaBHEHHSIM

19 Merton pa3yioxeHus: Ha MHOKHUTEN

20 OHOPOIHBIE TPUTOHOMETPUYECKHUE YPABHEHUS

21 Perienne TpUroHOMETPHUUECKUX YpaBHEHUH

22 Konmponvnasa pavboma NelO no meme «Tpuzonomempuueckue
Ypasnuenusn»n

IlocaenoBaTeqabHOCTH M porpeccuu - 10 yacos
1 | ITocnenoBaTeabHOCTH, COCOOBI 3aJaHUS IOCIIEI0BATEILHOCTEN




Meto1 MaTEMAaTHYECKON MHIYKLIMU

MOHOTOHHBIC U OTPaHUYCHHBIC MTOCIICAOBATCIILHOCTHU

ApudmeTrrnueckasi ¥ reOMeTprudecKas Mporpeccuu

beckoHeuHO yObIBaIOIIasi F€OMETPUYECKas IPOTPECCUst

CymMma 6ecKOHEUHO YOBIBAIOIIECH reOMETPUIECKOM MPOTrpeccun

JIMHENHBIN 1 SKCIOHEHMAIbHBINA pocT. Hunco e

DopmyJia CII0KHBIX TPOLIEHTOB

OO (N |0 |W|N

Hcnonb3oBanue nporpeccuu JUisl pelieHus peajibHbIX 3aJa4 MPUKIaIHOTO
XapakTepa

10 Konmponvnaa paooma Nell no meme «Ilocnedosamenvrnocmu u
npozpeccuu»
HenpepsbiBuble pynxkuuu. IlpousBoanas - 20 yacos
1 HenpepoiBHble hyHKIMHN 1 UX cBoiicTBa. Touka pa3pbiBa
2 AcumnToTsl rpadukoB ¢pyHkumii. CBoiicTBa pyHKIINN HENPEPHIBHBIX HA
OTpe3Ke
3 MeTo1 UHTEpBAJIOB JUIsl PEIICHUsI HEPABEHCTB
4 [IpumeHeHre cBONCTB HENPEPbIBHBIX (DYHKIIUH JIJIs1 pelIeHus 3a1a4
5 [lepBas u BTOpasi Npou3BOAHBIE PYHKINU
6 Omnpenenenre, reoMeTpUYecKuil 1 GU3NYECKHI CMBICI TPOU3BOTHOM
7 AJNTOPUTM HaxOKJIEHUS MPOU3BOJHON
8 Dopmysl JudhepeHInpoBaHus
9 ITponsBoHas cTeneHHON QyHKIMH
10 [Tpoun3BoIHBIE 2JIEMEHTAPHBIX (DYHKIIHMA
11 Brruncienue mpou3BoAHBIX dJIEMEHTAPHBIX (DYHKIIHI
12 [IpousBogHass cymMMbl PyHKITHI
13 [TpounsBoHas nmpounsBeneHUAPYHKITHI
14 [TpousBoHas yacTHOTO HYHKITUN
15 [TpownsBoHass KOMIO3UIUN QYHKITUN
16 [TonsiTHe 1 BBIYMCIICHHE POU3BOIHOM N-TO NOpsIKa
17 JudbdepennupoBanne caoxHON QYHKITUN
18 YpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIMH
19 YpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIMH
20 Konumponvnasn paboma Nel2 no meme «Henpepuvienvle (hynkyuu.
Ilpouszeoonan»
IloBTOpEHME, 0000IIEHNE, CHCTEMATH3ANMSA 3HAHMH - 2 yaca
1 Pemenust TpuroHoMeTpUYECKNX ypaBHEHUIN
2 CucremaTu3zanus 3HaHUN

Ioypounoe niianupoBanue AJIEBPA u nayana matemaruyeckoro anaiam3a, 11 kiaacc

No
n/n

Mama

Tema ypoka

ITnan

‘ Dakm

Hccaen

oBaHue (YHKIMI C TOMOLIbLIO NPOU3BOAHONM - 24 yaca

IToBTOpenue. @opmyinsl 1uddepeHIMpoBaHUs

IIpaBuna muddepeHurpoBanus

HpI/IMeHeHI/Ie l'[pOPI3BOI[HOI>i K UCCJICIOBAHHUIO (I)YHKI_II/Iﬁ Ha MOHOTOHHOCTb

ITpumMeHeHne mpon3BOIHON K UCCIIEIOBAHHIO (PYHKIMIA HA SKCTPEMYMBI

OKCTpeMyMbl (GYHKIIUH

Brruncnenue s3kcTpeMyMoB (QyHKIUU

HpI/IMeHeHI/Ie HpOI/I3B0,HHOI>'I AJI1 JOKAa3aTCJIbCTBA TOXKIACCTB MU HCPABCHCTB

IToctpoenue rpadukoB GyHKIMH

OO |N|OOIHPAIWIN -

HccnenoBanue QpyHKIMU U OCTpoeHue rpaduka GyHKIUU

=
o

CBs13b Mex 1y rpadukoM QYHKIIMH U TpapHUKOM e€ IPOU3BOAHOM




11 Hauboupiiee u HanMeHblee 3HaUYCHHsT QYHKIIMU HAa TPOMEKYTKE
12 3aaun Ha OTHICKaHWE HAHMOOJBIINX U HAMMEHBIINX 3HAYCHUH BEJINYHH
13 Pemienue 3a1a4 Ha HAXOXKACHUE HAWOOIBIINX M HAUMEHBIINX 3HAUYCHUI
14 [TpumMeneHne mpon3BOIHON K UCCIEIOBAHNIO (DYHKIIUU
15 Konumponvnas paboma Nel no meme «HUccnedosanue gpynxyuii ¢
HOMOUBIO NPOU3EOOHOU»
16 [TpumeHeHme MPON3BOTHON IS HAXO0XKICHHUS HAWTYUIIETO PEIICHHS B
NPUKJIAIHBIX 33/1a9ax
17 [IpuMeHeHne nNpon3BOIHOM B PEIICHUH 3a4a4
18 [IpumeHeHwe MPON3BOIHON ISl HAXOXKICHUS HAWITYUIIETO PEIICHUS JUIs
OTIpEJICIICHNUs] CKOPOCTH IpOIecca, 3aJaHHOT0 (HOpMYIIOi M rpadukom
19 [TpumMeHeHwe MPON3BOTHON IJIsT HAXOXKICHUS HAWITYUIIETO PEIICHUS JUIs
OTIpEJIIICHNs] YCKOPEHMSI ITPoIecca, 3a1aHHoro (GopMyioi mim rpadgukom
20 Komnozunus GyHKImii
21 ['eomerprueckne o0pa3bl ypaBHEHUN HAa KOOPAWHATHOM MJIOCKOCTH
22 I'eomerpuueckue 0Opa3bl HEPABEHCTB HA KOOPIMHATHOM IIIOCKOCTH
23 IToBTOpenue no teme «VccnepoBanme GpyHKINN C TOMOIIBIO MPOU3BOTHON»
24 Konumponvnan paboma Ne2 no meme «Hccnedosanue ghynxkyuii ¢
HOMOU{BIO NPOU3EOOHOI»
IlepBooOpa3Hasi u mHTErpaJ - 12 yacon
1 [TepBooOpazHas
2 OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX
3 [TepBooOpa3HbIe AeMEeHTapHBIX (YHKIHNA
4 [IpaBusia Hax0XIEHUS TEPBOOOPAZHBIX
5 Huterpain. ['eomeTpuyeckuii CMbICT HHTErpaia
6 Brruucnenue onpenenéaroro uaTerpaia no Gopmysne Heiorona-Jleiioauma
7 [Ipumenenne uaTerpana Juisi HAXOXKACHUS IIIOMAeN MIIOCKUX GUTYp
8 [IpumeHeHne uHTerpana Juist HAX0XKACHUs 00bEMOB T€OMETPUUYECKUX TeI
9 [Tpumepsr perenuit quddepeHInanbHbIX YPAaBHECHUI
10 MatemaTtuueckoe MOJEIIUPOBAHKUE PEAIbHBIX IIPOIIECCOB C TOMOIIIbIO
muddepeHnanbHbIX YpaBHEHUH
11 IToBTopenue o teme «IlepBooOpasHas u MHTETpaI»
12 Konumponvnasa paooma Ne2no meme «Ilepeooodpaznan u unmezpan»
I'padpuku Tpuronomerpudeckux pynkuuii. TpuronomMmerpuyeckue HepaBeHcTBa - 16 yacon
1 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpaduKu
2 CpoiictBa u rpaduk GyHKIHH Y = COSX
3 CaoiictBa 1 rpaduk GyHKIUHU Y = SINX
4 I'paduku Qynkuuit y = tgx, y = ctgx
5 Penienne TpUroHOMETPHUYECKUX YPAaBHEHHM C TOMOIIBIO IpauKOB
6 OT60p KOpHEH TPUTOHOMETPUUECKHIX YPaBHEHHI ¢ MOMOIIBIO rpaduka
7 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHUI MeTOI0M nepebopa
8 OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH IBOMHBIM HEPABEHCTBOM
9 OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH ¢ TOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
10 TpuronomeTpruyeckue HepaBeHCTBA
11 MeTop! perieHrne TPUrOHOMETPUYECKHX HEPABEHCTB
12 Penienne TpUroHOMETPHUECKUX HEPABEHCTB
13 PenieHne TpUroHOMETPHUECKUX HEPAaBEHCTB rpaduuecku
14 PenieHne TpUrOHOMETPHUECKUX HEPABEHCTB
15 [ToBTOpenue no reme «I'paguku TPUTOHOMETPUUYECKUX (DYHKITHIA.
TpuronomeTrpuyeckrue HepaBEHCTBA»
16 Konmponvnaa pavboma Ne3no meme «I paghuxku mpuzonomempuueckux

¢ynkyuii. Tpuzonomempuueckue HepageHcmea»




I/Ippaunonaﬂbnme, noxKa3aTeJIbHbIC U norapnq)aneCKne HEpPaBCHCTBA - 24 yaca

[IpocTenmme nokasareabHble HEPABEHCTBA

CBeJieHUE NIOKAa3aTEIbHOTO HEPABEHCTBA K IPOCTENILIEMY

Merto/ BBEICHUsI HOBOM IIEPEMEHHOMN

Paznoxxenue Ha MHOKUTEIN

CBeJieHUE K PaBHOCUJIBHON COBOKYTHOCTHU

Mertop panioHanu3anuu (3aMmeHa MHOKUTEIIEH )

I'padrueckre MeTOIbI pelieHHs MOKA3aTeIbHBIX YPAaBHEHHUI U HEPABEHCTB

[IpocTteitmme norapudmudeckue HepaBEeHCTBA

OO N0 WIN(F

JlorapudmMuueckne HEpaBEHCTBA, CBOSIIMECS K MTPOCTEUITNM

=
o

Merto/ 3aMEHbI NEPEMEHHOU

-
-

JlorapudmMuueckne HepaBEHCTBA, CBOSIIMECS K PAIIMOHAIbHBIM

[EY
N

Jlorapudmuueckre HEpaBEHCTBA, COIEPKALINE IEPEMEHHYIO B OCHOBAHUU
norapudma

13

Meto1 UHTEPBAJIOB

14

I'pacdmyeckuii MeTo1 penieHust JorapupMIUIecKux ypaBHEHUM U HEPABEHCTB

15

HppanmonaibHble HEPaBEHCTBA CTAHAPTHOTO BUA

16

Meron nepexoia K paBHOCHIBHON CUCTEME

17

Jlpo6GHO-uppanoHaibHble HEPABEHCTBA

18

Merto1 3aMeHbI IEPEMEHHO

19

HppanmoHanbHble HEPAaBEHCTBA CMEIIAHHOTO TUIIA

20

WppanmonanbHble JorapumMuueckie HepaBeHCTBA

21

YMHOKEHUE Ha CONPSIKEHHOE

22

MGTO)I WHTCPBAJIOB

23

I'paduaeckuit MeTos pereHus HPPAMOHATBLHBIX YPABHCHUN 1 HEPABCHCTB

24

Koumponwvnas pavoma Ne4dno meme «Hppayuonanvnvie, nokazamenivHle
U 102apudmuyecKue HepaseHcmaea

Komnuexkcubie yucia - 10 yacos

TloHsTHE KOMIIEKCHOTO YMCIIa

Anrebpandeckasi hopMa 3anrcu KOMIUIEKCHOTO YHClia

ApI/I(bMeTI/ILIeCKI/Ie onepanrn ¢ KOMIIICKCHBIMHA YU CJIaMHU

ApI/I(bMeTI/ILIeCKI/Ie onepanrn ¢ KOMIIJICKCHBIMHA YU CJIaMH1

TpI/IFOHOMeTpI/ILIeCKaSI (bopMa 3allMCU KOMIIJICKCHOI'O YHCJIa

I/I306pa)KCHI/I€ KOMIIJICKCHBIX YHUCECJI Ha KOOpHHHaTHOﬁ IIJIOCKOCTHU

dopmyna Myaspa

KOpHI/I N-0¥i CTEIEHH M3 KOMIUICKCHOT'O YMCIIa

O ONOO|OID|IWINF-

HpI/IMCHCHI/Ie KOMIIJICKCHBIX YU CCII IJIA PCHICHUA (1)I/ISI/I‘IGCKI/IX n
T'COMCTPUYCCKUX 3a1av

=
o

Konumponvnasn paboma Ne5no meme «Komnnekcuwie uucna»

HartypasabHble u neJbie yuciaa - 10 yacon

HaTypaJ'ILHLIe n OCJIbIC YKUClia

HpI/ISHaK JACITUMOCTH LECJIBIX YHUCCT

HpI/IMeHeHI/Ie IMPU3HAKOB ACJIIMMOCTHU HCJIbIX YHUCCII

[Ipumenenne HOJIl u HOK s perienust 3a1a4 B 1IENIbIX YKCTIAX

Brrunciaenne oCTaTKOB 1O MO YO JJIsI pCHICHUS 3a/1a4 B LEJIbIX YUCIIaAX

HpI/IMeHeHI/Ie OCTAaTKOB IO MOAYJIIO IJIsI pCIICHUS 3a/la4 B LEJIbIX YUCIIaAX

Anroput™ EBknnna

HpI/IMeHeHI/Ie AJIrOpuTMa EBknuaa as pCICHUS 3a1a4 B [ECJIbIX YUCIIAX

O ONO|UTB|IWIN -

IToBTOpenue no reMe «HaTypanbHbIe U LI€NIbIE YUCTIAY

=
o

Konmponvnaa paboma Nebno meme «Hamypanvuvie u yenvie uucna»

CucreMbl pallHOHAIbHBIX, HPPALMOHAILHBIX 0OKA3aTeJAbHBIX H JIOrapu(pMUYECKHX YPABHEHUH —

12 yacoB




CucremMa 1 COBOKYITHOCTh YPAaBHEHMM

PaBHOCHIIBHBIE CUCTEMBI H CHUCTCMbI-CJIICACTBHUA

OCHOBHBIE METO/Ibl PEILIEHUSI CUCTEM PAIIMOHAIbHBIX YPABHEHUN

OCHOBHbBIE METO/Ibl PEIIEHUSI COBOKYITHOCTEH PallMOHAJIbHBIX YpaBHEHUI

OAHOPOIHBIE CUCTEMBI YPaBHEHUN

OCHOBHBIE METO/Ibl PEILIEHUS] CUCTEM HPPALMOHAILHBIX YPABHEHUH

OCHOBHbBIE METO/Ibl PEILIEHUSI COBOKYTHOCTEN UPpAIIMOHAIbHBIX YPaBHEHUN

OCHOBHbBIE METO/Ibl PEILIEHUSI CUCTEM M10KA3aTEJIbHbIX YPABHEHUM

OO N[OOI W|IN |-

OCHOBHbBIE€ METO/Ibl PEILIEHUSI COBOKYITHOCTEN NOKAa3aTEJIbHbIX YPaBHEHUN

OCHOBHBIE METO/IbI PEIICHUS CHUCTEM JIOTapU(PMHUECKUX YPAaBHEHUH

OCHOBHBIEC METOIbI PEIICHHSI COBOKYITHOCTEH JOTapu(PMUIECKUX YpaBHEHUI

Konmponvnas paboma Ne7no meme «Cucmemul payuoHaibHIX,
UPPAUUOHAIbHBIX NOKA3AMEIbHBIX U J102aPUPMUUECKUX YPAGHEHUTY

3anaum ¢ napamerpamu - 16 yacos

PanmoHanbHbIE ypaBHEHHUS € ITapaMeTpamMu

PannoHasibHbIE HEpABEHCTBA C TapaMeTpaMu

PanrioHanpHbBIE CUCTEMBI € TapaMeTpamMu

WppanmonanpHble ypaBHEHUS € TapaMeTpamMu

WppatimoHaibHbl HEpaBEHCTBA C MapaMeTpaMu

HppanmonanbHble CHCTEMBI C TApaMeTpaMu

[Toka3arenpHble ypaBHEHUs C TapaMeTpamMu

[loka3zarenbHble HEPABEHCTBA C NApaMeTpaMu

OO NI IWIN(F

[TokaszarenbHble CUCTEMBI C TapaMeTpaMu

[N
o

Jlorapudmuueckue ypaBHEHUS ¢ IapaMeTpaMu

[ERN
[ERN

Jlorapudmuueckiue HEpaBeHCTBA C TapaMeTPaMH

[E=N
N

Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu

[N
w

TpuronomeTpruyeckue ypaBHEHHUs ¢ TapaMeTpaMu

[
N

TpuronomeTpruveckne HepaBEHCTBA C MTAPaAMETPaMHU

-
(6]

TpI/IFOHOMeTpI/ILIeCKI/Ie CHUCTCMBI C IMapaMETpaMu

[E=N
[op}

Konumponvnas paboma Ne7no meme «3adaqu ¢ napamempamu»

IloBTOpEeHUE, 06001IeHNEe, CHCTEeMATH3alMsl 3HaHUii - 16 yacoB

ApI/I(bMeTI/ILIeCKI/Ie OIICpalu C HCI;'ICTBHTCJIBHBIMH qucjiaMu

Pemenue npoOHO-paliioHaIbHBIX YPAaBHEHUN

DneMeHTapHOe uccieloBaHue U rpa@uku QyHKIHA

Hpeo6pa3013aHH51 YHCJIOBBIX Bpra)KeHHﬁ, COACPIKAIUX CTCIICHU U KOPHH

Pemenne nppanmoHaibHBIX ypaBHEHUN

OCHOBHBIC MCTOJbI PCHICHUA ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

Pemienue norapumMuueckux ypaBHEHHIA

[IpeoOpazoBaHye TPUTOHOMETPUUECKUX BBIPAKCHUN

O ONOO|OIHBR|IWIN|F-

Pemenue TPUT'OHOMCTPUYCCKUX ypaBHeHI/Iﬁ

=
o

OT60p KOpHEH TPUTOHOMETPUYECKIX ypaBHEHUN

-
-

Brruncnenne npons3BoAHbIX 3JIEMEHTapHBIX QYHKIUH

=
N

ITpuMeHeHre MPON3BOIHON K UCCIIEIOBAHNIO (DYHKIIUU

=
w

HpI/IMeHeHI/Ie HHTCI'pajia IJId HAXOXIACHUA ILIOMIAJICH IIJIOCKHUX (I)I/Il“yp

H
o~

Ilpomesccymounaa ammecmavusn. Hmozoeana konmpoavnas paboma (Ne§)

=
(€]

AHanu3 pe3ylnbTaToB KOHTPOJIbHOU pabOThI

=
»

Cucrematusaliis 3HaHUH
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