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HOACHUTEJIBHAA 3AIINCKA
HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnrebOpa W Hayaja MaTeMaTHYEeCKOTO aHAIWM3a» SIBISICTCS OJHUM W3 HamOoJiee 3HAUYMMBIX B
porpamMMme CTapIiel IIKOJbI, MOCKOJIBKY, C OJHOW CTOPOHBI, OH 00ECIeYnBaET HHCTPYMEHTAIBHYIO 0a3y uis
W3YYCHHUS BCEX €CTECTBEHHOHAYYHBIX KYpCOB, a C APYroil CTOPOHBI, (GOPMHUPYET JIOTUYECKOE U a0CTPAKTHOE
MBIIIJICHUE YYAIIMXCsSd HAa ypOBHE, HEOOXOIUMOM JUIsi OCBOCHHS MH(DOPMATHUKH, OOIICCTBO3HAHUS, UCTOPHUH,
CIIOBECHOCTH W JIPYTMX IUCIHMIUIMH. B pamkax NaHHOTO Kypca ydalluecs OBJIAJICBAIOT YHUBEPCATBHBIM
SI3BIKOM COBPEMEHHOM HAyKH, KOTOpasi JOPMYITHPYET CBOU JOCTIKEHUS B MAaTeMaTH4IeCKoi popme.

Kypc anrebpsl m Havyaja MaTeMaTHYECKOTO aHAIM3a 3aKJIAIbIBAET OCHOBY JUISl YCHEIIHOTO OBJIAJICHHS
3aKOHaMH (DHU3WKW, XUMUHW, OWOJIOTWH, TIOHUMAHHUS OCHOBHBIX TCHICHIIMH pa3BUTHUS OKOHOMHKH H
OOIIECTBEHHON JKHM3HH, TIO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHUSX, YBEPCHHO UCIIOJIB30BaTh UX IS JalbHEHIIIEro 0Opa3oBaHuUs U B MOBCEAHEBHON JXKU3HH. B TOXe
BpeMsi OBJIQJICHHE aOCTPAKTHBIMH M JIOTUYECKH CTPOTHMMH KOHCTPYKIIMSIMHU aireOpbl M MaTeMaTHYeCKOTO
aHaJlM3a pa3BHBACT YMEHHWE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH, JIOKAa3bIBATh
VTBEpXKJCHHUSI C TIOMOIIBI0 WHAYKIMA ¥ PaCcCyKJaTh JCIYKTUBHO, WCIOJb30BaTh 00O0OmeHHE |
KOHKPETHU3aIl1I0, abCTparnpoBaHue U aHAJIOTHIO, POPMHUPYET KPEATUBHOE M KPUTUICCKOE MBIIILIICHHE.

B xone m3ydeHns Kypca «AnreOpa W Hadyaja MaTeMaTHYECKOTO aHaIM3a» yYalluecs IMOJydaroT HOBBIN
OTIBIT PEIICHHS MPUKIAJIHBIX 33J1a4, CaMOCTOSATEIBHOTO TMOCTPOCHUS MAaTEMaTHYECCKHX MOJICNICH pealbHBIX
CUTyallii, WHTEPIpPETAllMH TIOJYYCHHBIX PCIICHWH, 3HAKOMATCA C TpUMEpaMH  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH B TPHUPOJIC, HAYKE W HMCKYCCTBE, C BBIJAIONIMMUCS MATEeMATHICCKUMHU OTKPBITUSIMH U WX
aBTOPaMHU.

Kypc oOmamaer 3HaYMTENBHBIM BOCIMTATEIBHBIM TOTCHIMAIOM, KOTOPBIA peaTu3yeTcs Kak depes
y4eOHBI MaTepHuas, CroCOOCTBYIOMINN (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK U Yepe3 crenuduxy
y4eOHON JIesITeIbHOCTH, TPeOyomed MpOJOJDKUTEIBHON KOHIEHTPAIIMM BHHMAHHUS, CaMOCTOSTEILHOCTH,
AKKypaTHOCTH M OTBETCTBEHHOCTH 3a IOJTy4YEHHBIN pe3yIbTarT.

B ocHoBe mMeroauku oOydeHus: anreOpe W HadaisaM MaTeMaTHYECKOTO aHAIM3a JISKUT JEeSITeIHLHOCTHBIN
MIPUHIIATI 00YYCHHUSI.

B crpykrype kypca «AnreOpa W Havajga MaTeMaTHYECKOTO aHAM3a» MOXXHO BBIICIHTH CIICIYIONIUE
COJIepKaTeIbHO-METOIMYECKUE JIMHUU: «Yucna u BeUUCIHeHHs», «DyHKIMH u rpadukm», «YpaBHEHHS WU
HepaBeHCTBa», «Hauama Maremarmyeckoro aHanmusa», «MHOXKeCTBAa U JIOTHKa». Bce OCHOBHBIC
COJZIePKATEIHHO-METOTUIYCCKUE JIMHUU M3YYarOTCS Ha MPOTSDKEHUM JIBYX JIET OOydYeHHsI B CTaplieid MIKOJIe,
€CTECTBEHHO JIOTOJIHSS JAPYT Apyra W TOCTENICHHO HACHIIIAsACh HOBBIMU TEMaMH W pasjeiamMu. MOXHO ¢
YBEPEHHOCTBIO CKa3aTh, YTO JAHHBIH KypC SIBISICTCS HWHTETPATHBHBIM, IOCKOJIBKY OOBEIHMHSET B cebe
COJIepKaHNE HECKOJIbKUX MAaTEMAaTUYCCKUX TUCIHUILIMH, TAKUX KaK ajareopa, TPUrOHOMETPHS, MaTeMaTHISCKUN
aHaJM3, TEOpUsT MHOXECTB, MaTeMaTHuecKas JIorTuka u jap. [lo mMepe TOro, Kak ydamiuecsl OBJaJIEBalOT BCE
0oJiee MIUPOKUM MATEMaTHYECKUM ammapaToM, y HHUX TOCIEI0BATEIbHO (POPMUPYETCS M COBEPIICHCTBYETCS
YMEHHUE CTPOUTh MATEMATHUECKYIH0 MOJICIb PEAJbHOW CUTYallMH, MPUMEHSATh 3HAHHS, TOJYYCHHBIC IPH
W3YUEHHH Kypca, JJIS PEIICHHS CaMOCTOSATENBHO C(HOPMYIMPOBAHHOW MaTeMaTHYeCKOW 3a/avd, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

ConepkaTennbHO-MeTOqMUEeCKast JTUHUS «Yuclia ¥ BBIYMCICHUS» 3aBepliacT (OPMHPOBAHUE HABBIKOB
WCIOJIb30BaHUS ICHCTBUTENBHBIX YHCEN, KOTOpOe OBIJI0O HaYaTO B OCHOBHOM 1IKoJie. B crapiieit mrkone ocoboe
BHUMaHHE YyAenseTcs (OPMUPOBAHUIO HABBIKOB pPAIIMOHANBHBIX BBIUMCICHUN, BKIIOYAIONMIUX B ce0s
WCIOJIb30BaHNE Pa3IMYHBIX (OPM 3amMUCH YKCIA, YMEHHE [eiaTh MPUKHUIKY, BBITOIHATH MPUONMKEHHBIE
BBIYHCIICHUS, OLICHWBATh YHUCIIOBbIE BBIpAXKEHHs, paboTaTh C MaTEeMaTHUYECKHUMU KOHCTAHTaMH. 3HAKOMBIE
y4YalluMCsl MHOJKECTBA HATypalbHBIX, LETbIX, PAIMOHATBHBIX M JIEHCTBUTENBHBIX YHCEN JIOTIOIHSIIOTCS
MHO>KECTBOM KOMIUIEKCHBIX YHCENl. B KaXIOM M3 3THX MHOXECTB PacCMaTpPUBAIOTCA CBONCTBEHHBIE €My
crieruprUecKue 3a1a4u U ONepaluu: JeJIeHUue HaleIo, OTepUPOBaHNE OCTATKAMHU Ha MHOKECTBE IEJIbIX YHCET;
0ocoObIe CBOWCTBa paIlMOHANBHBIX W HPPAIMOHAIBHBIX 4YHCEN; apu(METHYECKHE OMNepalud, a TaKKe
W3BJICUCHUE KOPHS  HATypaJbHOW CTEMEHM Ha  MHOXKECTBE KOMIUICKCHBIX  49ucen. briaromaps
MOCJIEIOBATEIFHOMY PACHIUPEHUI0 Kpyra HCIOIb3YeMbIX YHCET M 3HAKOMCTBY C BO3MOXKHOCTSIMH UX
MPUMEHEHHsI U PEIICHUs] Pa3MYHbIX 3a1ad (GopMmupyeTcs MpencTaBlIeHHE O €IWHCTBE MAaTeMaTUKH Kak
HaykKu M e€ poJM B TIOCTPOCHUH MOJEJIEeH pealbHOro MHpa; IIMPOKO HCIONB3YIOTCA 0000IIeHne Hu
KOHKPETHU3AIIUSL.



JIunus «YpaBHEHUsI U HEPABEHCTBA» peAIM3yeTCsl Ha NMPOTSHKEHUH BCETO OOY4eHHUs B CTapIIEd IIKOJIE,
IIOCKOJIBKY B KaJI0M paszaeie [IporpaMmmel peayCMOTPEHO PELIEHUE COOTBETCTBYIOIUX 3ana4d. B pesynbrare
yyalecs: OBJIaJAEBalOT Pa3JIUYHbBIMU METOJAMHU PELICHUS palMOHAJIbHBIX, HPPALMOHAIBHBIX, I0KAa3aTEIbHBIX,
Jorapu(MUUECKUX U TPUTOHOMETPHUUECKUX YPAaBHEHUH, HEPABEHCTB U CHUCTEM, a TAKXKe 3a/1ad, COACPKaIINX
napameTpel. [lomydeHHbIE yMEHHUS MIMPOKO HCIOJB3YIOTCS MpPH HCCIECAOBAHUM (DYHKIHMHA C TMOMOIIBIO
MIPOM3BOJIHOM, MpHU PELIEHUU NPUKIATHBIX 3aJad M 3a7ad Ha HaxOXKJEHHE HauOOJIbIIMX M HAWMEHBIINX
3HayeHud ¢yHkuuu. [laHHas cojep)karenbHas JUHHUS BKIIOYaeT B cels Takke (OPMHUpPOBAHHE YMEHHIA
BBIIIOJIHATH  pacuéTel 1o  ¢opMmyaaMm, MpeoOpa3oBaHMsl  palMOHAIbHBIX,  HUPPALUOHAIBHBIX U
TPUTOHOMETPHUYECKIX BBIPAKCHUHN, a TAaKKe BBIPAKEHUH, COAEp)KAIIMX CTENeHH H Jiorapudmel. braromaps
U3YYEHHIO aredpanvyeckoro Mmarepuana IpPOUCXOJUT JalbHEWIee pa3BUTUE aAITOPUTMUYECKOIO U
aOCTPaKTHOTO MBIIUICHUS Yy4aIIuxcs, (OPMHUPYIOTCS HABBIKA JCAYKTUBHBIX pacCyKICHUH, paboThl ¢
CHUMBOJIBHBIMH (popMaMH, MPEACTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJE PAaBEHCTB U HEPABEHCTB.
Anrebpa npennaraer 3pGeKTUBHbIE HHCTPYMEHTHI 7Sl PELIeHUs] IPaKTUUECKUX U €CTeCTBEHHOHAYYHBIX 3ajad,
HarJIgJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JUHUS «DyHKIUM U TpaduKU» TECHO NEperyieTaeTcs ¢ APyruMu
JUHUAMU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T MOCIIEI0BATEIbHOCTh U3yYeHHs MaTeprana. M3ydenue
CTETNIEHHOM, MMO0Ka3aTeIbHOU, JJOrapu(PMHUUECKONH U TPUTOHOMETPUYECKUX (PYHKIMN, UX CBOWCTB M I'paUKOB,
UCIO0JIb30BaHNE (PYHKUUN N7 pelleHus 3ajady M3 JAPYruX Y4eOHBIX NMPEAMETOB U PealbHOM KU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKUM aHAJIM30M, TaK U C pPelIeHHEM ypaBHEHUH U HepaBeHCTB. [Ipu aTom Gombioe
BHUMaHUE ynensiercss (OpMHUpPOBAHUIO YMEHHUS BbIpaxkaTb (OpMyJamMH 3aBUCUMOCTH MEXKAY Pa3IMYHBIMU
BEJTMYMHAMHU, HCCIIEI0BATh MOJIydeHHbIe (YHKIIMHU, CTPOUTh WX TIpaduku. Marepuan 3Toil coaepkaTreabHOU
JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUM U HaBBIKOB, MO3BOJISIIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXY BEIHMUYNHAMU
B pa3nu4HOM (hopme: aHATUTHYECKOH, rpaduyeckoil U cioBecHOW. Ero m3yueHue crnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO MBIIIEHHUS, CIIOCOOHOCTH K 00O0O0IIEHUIO M KOHKPETU3ALUH, NCTI0Ib30BAHUIO AHAIOTUH.

ConepxarenpHas nuHus «Havana MareMaTM4ecKOro aHan3a» IO3BOJIIET CYIIECTBEHHO DPACIIUPUTH
Kpyr KaK MaTeMaTH4eCKHX, TaK M NPUKIAIHBIX 3a7ad, JOCTYIHBIX IIKOJBHUKAM, TaK KaK y HHUX HOSBIISCTCA
BO3MOKHOCTh CTPOUTH T'Pa(UKH CIOKHBIX (QYHKLHH, ONPENesATh UX HauOOJbIINE U HAaUMEHbIINE 3HAYCHMUS,
BBIUUCIIATh IUIOIAAX (GUryp M OOBEMBI Tel, HAaXOAUTb CKOPOCTM M YCKOpeHus mpoieccoB. JlanHas
coJlepKaTenbHas JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTHM IOCTPOCHHMS MATEMAaTUYECKHMX MOJEIECH pealbHBIX
CUTyallMl, TO3BOJIIET HAXOJWUTh HAWIydllee pEIIeHUWE B MPUKIATHBIX, B TOM YHUCIE COLMAJIBHO-
HSKOHOMHYECKHUX, 33Jadax. 3HAKOMCTBO C OCHOBaMHM MAaTeMaTHYECKOIO0 aHaJlu3a CIIOCOOCTBYET DPa3BUTHUIO
a0CTpakTHOro, (POPMAIBHO-JIOTHYECKOTO U KPEAaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHHH pacro3HaBaTh
IIPOSIBJICHUSI 3aKOHOB MAaTEMAaTUKHM B HayKe, TEXHHKE M HCKYCCTBE. Y4Yalluecs Y3HAKOT O BbIAAIOIINXCS
pe3yibTarax, HOJIy4YE€HHBIX B XOJ€ pa3BUTHs MaTEMATUKU KaK HAyKd, U 00 UX aBTOpax.

CopnepxaTenpHO-MeTOAMYECKast JTMHUSA «MHOXKeCTBa U JIOTMKA» BKIIOYAET B CEO0sl JIEMEHTHI TEOPUU
MHOKECTB U MaTE€MaTHYECKOU JIOTUKU. TeOpeTHKO-MHOKECTBEHHBIE NIPEACTABICHUS IPOHU3BIBAIOT BECh KYpPC
IIKOJPHOM MaTeMaTHUKU W NpeajaraloT Haubosiee yHUBEPCAIbHBIM S3bIK, OOBEAMHSAIOUIUI BCe pa3fesnsl
MaTEMaTUKU U €€ NPUJIOKEHUH, OHU CBSA3BIBAIOT PA3HbIE MATEMAaTUYECKHE NMCUUIUIMHBI U UX IPUIIOKEHUS B
enuHoe 1enoe. [IoaToMy BakHO 1aTh BO3MOKHOCTH IIKOJBHUKY TOHMMATh TEOPETUKO-MHOKECTBEHHBIHN SI3bIK
COBPEMEHHOM MaTEMaTUKH U HUCIIOJIb30BATH €T0 Ul BBIPAXKECHMS CBOMX MbICIEH. [pyruM Ba)KHBIM NPU3HAKOM
MaTeMaTUKU KaK HayKd cJeayeT IMpU3HaThb CBOMCTBEHHYIO €l CTpOrocTb OOOCHOBaHMH M CIIE€IOBaHHE
ONPEACIEHHBIM IIPaBUJIaM MOCTPOCHUS AO0KA3aTENIbCTB. 3HAKOMCTBO C JIEMEHTAMU MATEMAaTH4ECKOW JIOTUKH
CIOCOOCTBYET Pa3BUTHUIO JIOTHUECKOTO MBIIIJICHUS yJallluXcs, MO3BOJIIET UM CTPOUTh CBOM PACCYXJCHMS Ha
OCHOBE JIOTHYECKHUX MpaBuil, (GOPMHUPYET HABBIKA KPUTUUECKOTO MBIIIJICHUS.

B kypce «Anrebpa u Hadajga MaTeMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO
MOJICIUPOBAaHUS, KOTOpBIE MPH3BaHBI CHOCOOCTBOBATH (POPMUPOBAHMIO HABBIKOB IOCTPOEHHS MOJeme
peanbHBIX CHUTYyalluii, UCCIENOBaHMS 3THX MoJelell ¢ MOMOIIBIO ammapara ajreOpbl U MaTeMaTHUecKOTro
aHaJIn3a, WHTEPIPETALMNA IOJYYEHHBIX pE3yJIbTaToB. Takue 3alaHus BIUIETEHBl B KaXAbIH W3 pa3leiioB
[IporpaMmsl, MOCKOJIBKY BECh MaTepHaj Kypca IIMPOKO MCIIOJIB3YETCS Ul PELIEeHUs NPUKIaAHbIX 3a1ad. [1pu
peLICHNH peaIbHBIX MPAKTUYECKUX 3a/ad ydJalluecs pa3BHBAIOT HAOIIOAATENbHOCTh, YMEHHE HaXOJIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJIb30BAaTh AHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBATh MpoOIeMy.
JleaTenbHOCTh 10 (POPMHUPOBAHMIO HABBIKOB PEIICHUS MPUKIIAJHBIX 3374 OpPraHU3yeTCsl B Ipollecce U3ydeHus
BCEX TeM Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOTO aHAIN3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Cornaco ywyebnomy muany B 10 —I11 xmaccax wu3ywaercs ydeOHBIH Kypc «AnreOpa M Havaia
MaTeMaTHYeCKOTO aHaJIM3a», KOTOPBINA BKIIOYAET B ce0s CIeIyIOIe OCHOBHBIEC pa3eibl coaepkanus: «Uucna
U BBIUUCIICHHS», «YpaBHEHHS U HEpaBeHCTBay, «DyHKuuu u rpadukny», «Hayama MareMaTHUECKOTO aHAIH3ay,
«MHOKeCTBa U JIOTHKA.

B VYuebnom miaHe Ha u3y4eHHE YriayOIEHHOTO Kypca anreOpbl M Hadal MaTeMaTHYeCKOro aHaln3a B
10—11 kmaccax oTBOAUTCS HE MeHee 4 yueOHBIX YacOB B HEJIENIO B TEUEHUE KAXKJI0T0 ToJa 00y4YeHHUs, BCETO 3a
1Ba roga o0ydyeHuss — He MeHee 280 y4eOHbIX 4acoB.

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

OcBoeHune yueOHOTO npeamera «Anredpa U Havajga MaTEMaTUYECKOTO aHaIu3a» JOJDKHO 00eCrednBaTh
JOCTHKEHHE Ha YpPOBHE CpeIHEero oOmiero o0pa3oBaHUs CIEIYIOIIMX JIMYHOCTHBIX, METANpeIMETHBIX U
MIpeIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yueOHOTO mpenmeTa «MaTeMaTHKa XapaKTepU3YIOTCS:

I'pax1aHCKO€ BOCIIUTAHHUE:

c(OPMUPOBAHHOCTHIO IPAKIAHCKON MO3UIMM 00YYaroIerocss Kak aKTMBHOIO M OTBETCTBEHHOT'O YJieHa
poccuiickoro oOmiecTBa, MPEACTaBIEHWEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIMOHUPOBAHUS Pa3IUUHBIX
CTPYKTYp, SBJIEHHUHM, TMpoLeayp TpaxJaHCKOro obmiectBa (BBIOOpBI, OMPOCHI M Wp.), YMEHUEM
B3aMMO/ICHCTBOBATh C CONMAIBHBIMA MHCTUTYTAMH B COOTBETCTBUH C UX (DYHKIUSMHU M Ha3HAYCHUEM.

[laTpuoTnveckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUNCKON IPaKIAHCKOW MJIEHTUYHOCTH, YBaXKEHUS K MPOIIOMY U HACTOSIIEMY
pOCCHIiCKOH MaTeMaTHUKH, LEHHOCTHBIM OTHOIIEHHMEM K JOCTHKEHHSIM POCCUHCKUX MAaTeMaTHKOB H
POCCHICKOM MaTEMAaTHUYE€CKOM IIKOJIbI, K MCIOJIb30BAaHUIO 3TUX JOCTHXKEHUU B APYrUX HAyKaX, T€XHOJOTHSIX,
chepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:!

OCO3HAHHMEM JYXOBHBIX LIEHHOCTEH pPOCCHUHCKOT0 Haponaa; chHOPMHPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHMS, STUYECKOIO IMOBEACHUS, CBS3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHHH HayKu H
JeSITeNbHOCTIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYAYILEToO.

DCTEeTUYeCKOe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHPY, BKIIOUYas 3CTETUKY MAaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 0ObEKTOB,
3a/la4, pEIIeHUN, PaCCYKICHHI; BOCHPUUMYHMBOCTBIO K MAaTEMaTHUYECKUM acleKTaM pa3IMYHbIX BHJIOB
HCKYCCTBA.

du3nyecKkoe BOCIUTAHHE:

cOpPMUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTUYeCKHE 3HAHHUS B HHTEpecax 3J0pOBOTO U
Oe3omacHoro oOpas3a JKM3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO (370pOBOE MUTAHHUE,
cOaaHCUpPOBAaHHBI pEKUM 3aHATHM U OTHAbIXa, peryiaspHas ¢u3nyeckas aKTUBHOCTH); (HU3UYECKOTO
COBEPIICHCTBOBAHHUS MPH 3aHATHIX CHOPTUBHO-03/IOPOBUTENBHOM J1€ATEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBbIO K TpYAY, OCO3HAHHEM IEHHOCTH TPYAOIIOOUS; HMHTEPECOM K pa3iMyHbIM chepam
npodeccHoHaNbHOM NeATEeNbHOCTH, CBA3aHHBIM C MATeMAaTUKOW U €€ MPUIIOKEHUSMHU, YMEHHUEM COBEpIIATh
OCO3HAHHBIHM BEIOODP Oyayliel npodeccuu 1 pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MJIaHbl; TOTOBHOCTBIO U
CIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa30BaHUI0 M CaMOOOpPa30BAaHMIO Ha NPOTSDKEHUM BCEW JKU3HU;
TOTOBHOCTHIO K aKTUBHOMY YYacTHIO B PEIICHUH MPAKTHYECKUX 3a7]a4 MaTeMaTHYECKOM HAIIPaBIEHHOCTH.

DKOJIOTUYECKOE BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO DKOJOTUYECKOW KYIbTYphI, MOHUMAHUEM BIHUSHHS COIHAILHO-DKOHOMUYECKHIX
IPOIIECCOB HA COCTOSHHE NPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAaHHEM TIJ00alIbHOTO XapakTepa
AKOJIOTHYECKUX MPOOJIeM; OpUEHTAIle Ha MPUMEHEHHEe MAaTeMaTHYeCKUX 3HAHUU A pelleHus 3aaad B
obnacTu OKpyXaromiel cpeipl, MUIAHUPOBAHUS TOCTYNIKOB M OLEHKH HMX BO3MOXXHBIX TOCIEICTBUN IS
OKPY’>KaIOILIEN CPEJIbI.

LIeHHOCTH HayYHOTO O3HAHUS:

c(OPMHUPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU H




OOIIECTBEHHON MPAKTUKH, TIOHUMAaHUEM MAaTeMaTHYeCKOW HAayKH KakK c(epbl YeIOBEUYECKOH NEeATeNbHOCTH,
3TamoB €€ pPa3BUTHS W 3HAYMMOCTU JUIS PAa3BUTHUS [HWBHIM3AIMU, OBIAJCHUEM SI3BIKOM MATEMaTUKUA H
MaTeMaTHYeCKOW KyIbTYpOH KaK CPEICTBOM IO3HAHUS MHpPA; TOTOBHOCTHIO OCYIIECTBISATH MPOCKTHYIO W
HCCIIEIOBATENIbCKYIO ACITEIbHOCTh HHIUBUAYAIBHO U B TPYIITIE.
METAINIPEAMETHBIE PE3YJIbTATDI

MetanpeaMeTHbIle  pe3yabTaThl  OCBOCHHS  NpOrpaMMbl  yueOHoro mpeamera «MaremaTruka
XapaKTePU3YIOTCS  OBJAJICHUEM  VHUBEPCANbHbIMU — NOZHAGAMENbHBIMU  OCliCNEUAMY, VHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU OeLICEUAMU, YHUBEPCATbHLIMU PEZYIAMUSGHBIMU OCiCIEUAMU.

1)Vuueepcanvnvie noznasamenwvhule oeticmaus, obecneuusarom hopmuposanue 6A306blX KOSHUMUBHBIX
npoyeccog odyuarowuxcs (oceoenue Memooo8 NOZHAHUA OKPYHCAIOUIe20 MUpa; NpuMeHeHue J0SUYECKUX,
uccne008amenbCKux onepayuil, ymeHnui pabomams ¢ ungopmayueii).

ba3oBbie JIOTHYECKHE ACUCTBHUS:

® BEISBJISTH W XapaKTEPU30BaTh CYIISCTBEHHBIC NPHU3HAKK MATEMaTHYECKHX OOBEKTOB, MOHSITHA,
OTHONIICHUA MEXJy MOHATUAMHU; (OPMYITHPOBATH OIPEACICHHS IMOHSATHH, YCTaHABIUBATH CYIICCTBECHHBIN
MPU3HAK KJIACCU(PUKAIIUN, OCHOBAHUS JIUISI 000OIICHHS U CPABHEHHMSI, KPUTEPUN TIPOBOJIUMOTO aHAIIN3A;

® BOCIPHHUMATh, (JOPMYITHUPOBATH U TIPEOOPA3OBHIBATH CYXKJCHUS: YTBEPIUTCIBHBIE U OTPHUIATEIbHBIC,
eIMHUYHBIC, YACTHBIC U OOIINE; YCIIOBHEIE,

® BBISBJIATH MaTeMAaTHYSCKHUE 3aKOHOMEPHOCTH, B3aWMOCBS3M W TMPOTUBOpPEYHMs B (akrTax, JaHHBIX,
HaAOJTIOJICHUSAX U YTBEPXKACHUSX; TIPeJyIaraTh KPUTEPHH JUTSI BBISBIICHUS 3aKOHOMEPHOCTEH U IIPOTHBOPCUHIA;

& JIeNaTh BBIBOJIBI C MCIIOJIE30BAHUEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX U WHAYKTUBHBIX YMO3aKITIOUCHHH,
YMO3aKJIIOUEHUH 110 aHAJIOTUU;

® [IPOBOJUTH CAMOCTOSITEILHO JIOKA3aTeIbCTBA MAaTEMAaTHYCCKHX YTBEPXKJICHUH (TpSIMBIE H OT
MPOTUBHOTO), BBICTPAMBATh APTYMCHTAIMIO, IPUBOJWTH TPUMEPHl W KOHTPIPHMEPHI; O0OOCHOBHIBATH
cOOCTBEHHBIE CYXICHUS U BHIBObI;

e BBIOMpPATH CIIOCOO perieHust yaeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BHIOMPATH
HauboJee MOAXOAAIIUI C YUETOM CaMOCTOSITENIHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble McClIe1I0BATENbCKHE IEHCTBUSL:

® UCIOJIB30BaTh BOMPOCHI KaK HCCIIEOBATEIbCKUNH MHCTPYMEHT IMO3HAHUA; (POPMYIHpPOBATH BOMPOCHI,
¢bukcupymoole MNpoTUBOpeUne, NpodiieMy, YCTaHABIMBATh HCKOMOE W JaHHOE, (OpMHUpOBaTh THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

® IIPOBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIA AKCHEPUMEHT, HCCIEJOBAHHE [0 YCTAHOBJICHHIO
0COOEHHOCTEI MaTeMaTu4ecKoro o0beKTa, IBJICHHUS, MPoIiecca, BBIIBICHUIO 3aBUCUMOCTEH MeX Iy 00BbeKTaMu,
SIBIICHUSMHU, TIPOIIECCAMH;

® CaMOCTOSITENIbHO (POPMYIUPOBATH 0000IIEHNUS U BBIBOIBI IO pe3yabTaTaM MPOBEACHHOTO HAOIIOCHUS,
UCCIIEIOBaHUS, OLIEHUBATh JI0CTOBEPHOCTD MOJyUYEHHBIX PE3YyIbTaTOB, BEIBOJIOB M 0000IIECHNUI;

® IIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKIKE BBIABUTATh MPEATNOJIOKEHUS O €r0 Pa3BUTUU
B HOBBIX yCJIOBHSIX.

Pabora ¢ undopmarnueii:

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

e BbIOMpaTh MHGOPMALIMIO U3 UCTOYHUKOB Pa3IMYHBIX TUIOB, aHAIM3HPOBATh, CHCTEMAaTU3UPOBATH U
HUHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUIOB U OPM MPECTABICHUS;

® CTPYKTypUpOBaTh HWHGOpPMAIMIO, TPEACTABIATh €€ B pasnuyHbIX (opmax, WITIOCTPUPOBATH
rpaduyuecky;

® OIICHMBATh HAJEKHOCTh HHPOPMAIHH [0 CAMOCTOATEIHHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvhvie KOMMyHUKamueHble Oelicmaus, 00ecneuusarom cqhopmupo8anHocmy COYUANbHbIX
HABBIKOG 0OYUAIOWUXCSL.

OOreHue:

® BOCIIPHHUMATh U (DOPMYITHPOBATH CY)KJCHUS B COOTBETCTBHUHU C YCIOBHUSMH M IICJIIMHU OOIICHUS; SCHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX, TaBaTh MOSICHEHUS 110 X0y
peleHus 3a1a4i, KOMMEHTHPOBATh TIOJTYUEHHBIN pe3yJIbTarT;

e B X0Jic OOCY)KIIEHUS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXJTaeMOW TEeMbI, MPOOIEMBI, pelraeMoit
3aJda4yu, BBICKA3bIBaTh UJACH, HAIICJICHHBIC Ha INIOHUCK peH_IeHI/ISI; COIIOCTABJISITH CBOU CY)K,Z[CHI/UI C Cy)KIIeHI/ISIMI/I



IpYyruX Y4YaCTHHKOB JHajiora, OOHapyKMBaTh pa3iIMuuMe M CXOJCTBO MO3MLHMH; B KOPPEKTHOH Qopme
(bopMynHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHUS;

® IIPEJICTaBIISITh PE3YJIbTAThl PELICHUS 3aJaul, SKCIIEPUMEHTA, UCCIIEI0BaHUS, IPOEKTA; CAMOCTOSTENIBHO
BBIOMPATh (hOpMaT BBICTYIUICHHUS C YUETOM 33j]a4 MPE3eHTAIlH U 0COOCHHOCTE! ayAUTOPUH.

CoTpyIHHYECTBO:

® TIOHUMATh M HWCIOJb30BATh NMPEHMYIIECTBA KOMAHIHOW M WHAWBUAYAJIBHOW pabOTHl MPHU PEIICHUU
y4eOHBIX 3a/la4; TMPUHUMATh IEJIb COBMECTHOHM JAEATENIbHOCTH, IUIAHUPOBATh OPTraHU3aIMI0O COBMECTHOM
paboThI, pacrpenensiTs BUAB padoT, TOTOBAPUBATHCS, 0OCYXKAATh MPOIECC M Pe3ylbTaT paboThl; 0600mIaTh
MHEHHS HECKOJILKHX JIIOJCH;

® Yy4acTBOBATh B IPYNIIOBEIX opMax paboTsl (00CYykaeHMs, 0OMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBD) H
T.II.); BBIMOJHATH CBOK 4YacTh pabOTbl U KOOPAMHUPOBATb CBOM JAEWUCTBUS C APYTMMHU YJ€HAMH KOMAaHJbI;
OIICHMBATh KaueCTBO CBOETO BKJIa/Ja B OOIIMH MPOAYKT MO KPUTEPHSM, CPOPMYIMPOBAHHBIM Y4aCTHUKAMH
B3aUMOJICHCTBUS.

3) Vnusepcanvuvie pecynamuenwie oeticmsus, obecneyusaiom Gopmuposarue cCmMviCl08bIX YCMAHOBOK

U HCUSHEHHBIX HABLIKO8 TUYHOCMIU.

CaMoopraau3anus:

® COCTaBIIAThH IUIAH, aJTOPUTM PEIICHUS 3aJa4d, BBIOMPATH CIOCOO pEIIeHUs ¢ yIETOM HMEIONTUXCS
PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPHAHTHI PEIICHUN ¢ YIETOM
HOBOM HHMOpMaLIUU.

CaMOKOHTPOIIb:

® BJIQJICTh HaBBIKAMHU IIO3HABATEIbHONW pe(ICKCHM KaK OCO3HAHUS COBEPIIACMBIX JICUCTBHHA U
MBICITUTENBHBIX TPOIIECCOB, UX PE3yJIbTATOB; BJIAJETh CIIOCOOAMH CaMOIPOBEPKU, CAMOKOHTPOJIS Tporiecca 1
pe3ynbTaTa peleHruss MaTeMaTHIeCKOH 3a1a4u;

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

® OIICHHWBATh COOTBETCTBHE peE3yNibTaTa IEIU W YCIOBHUSAM, OOBSICHATH MPUYMHBI JTOCTHXKCHHS WIIH
HEJIOCTH)KEHHS PE3yIbTAaTOB JEATEILHOCTH, HAXOAUTh OITUOKY, 1aBaTh OLICHKY TPHOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

10 kiaacce
Yucia 1 BLIYUCTICHUSA

e (CB00OJHO OmEpUPOBATH MOHATHSIMH: PallMOHAIBLHOE YHUCIIO, OECKOHEYHas Nepuoanyeckas Ipoob,
MPOLIEHTHI; UPPALMOHAIBHOE YMCIO; MHOXKECTBA PAlMOHAIBHBIX U JACHCTBUTEIBHBIX YUCET; MOIYJb
JNEHUCTBUTEIBHOTO YUCIIA.

e [IpumensaTs ApoOU U MPOLEHTHI AJS PELICHUS MPUKIATHBIX 3a7ad U3 Pa3IMYHBIX OTpaciield 3HaAHUW U
pEATBHOM KU3HMU.

o [Ipumensts npubIMKEHHBIC BBIYMCICHUS, MpaBWIa OKPYIJICHHS, MPUKUAKY M OIEHKY pe3yibTaTa
BBIYMCIICHUH.

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

(dhopMy 3anucH IEHCTBUTENBHBIX YHCET A PEeLISHHS MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHBIX.

CB0OOTHO OTIEPUPOBATH MOHATHEM: ApU(PMETHIECKUN KOPEHb HATYPAIbHOU CTETICHH.

CB0OOTHO OTIEPUPOBATH MOHATHEM: CTEIMEHB C PAIIIOHATILHBIM MTOKA3aTEIEM.

CB00OTHO OTIEPUPOBATH MOHATHIMHU: JIOTAPU(PM YUCIIA; JECITUYHBIC U HATYpaJbHbIE TOTAPU(PMBI.

CB00OTHO OTIEPUPOBATH MOHATHIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC YUCIOBOTO apryMeHTa.

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

YpaBHeHNS U HEPABEHCTBA
e (CB00OAHO OMEPUPOBATH MOHATHIMU: TOXKJIECTBO, YPAaBHEHUE, HEPABEHCTBO, PABHOCHIIbHBIE YPaBHEHHS
U YPaBHEHUA-CIIEICTBYS; PABHOCUIIbHBIC HEPABEHCTBA.
e [IpuMeHATH pa3IMYHBIE METOJAbl PEUICHUS PALMOHAIBHBIX U JIPOOHO-PAlMOHAIBHBIX YpPaBHEHU;
MNPUMCHATH MCTOJ MHTCPBAJIOB JISI pCIICHUSA HCPABCHCTB.



CB00OHO OMEPUPOBATh MOHATUAMHU: MHOTOWIEH OT OJHOM INEepeMEHHOW; MHOTOWIEH C LEIbIMH
Kod(ppuIreHTaMH, KOPHH MHOTOWIEHA; IPUMEHSTh JeJICHHEe MHOTOYJICHAa HA MHOTOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera miis pemenus 3auad.

CB00OHO OMEpHpPOBATh NOHATHSAMM: CHCTEMa JMHEWHBIX YpaBHEHHWH, MAaTpULd, ONPEACIHTENb
MaTpulbl 2 X2 M €ro reoOMETPUYECKHIl CMBICI; MCIOJIb30BaTh CBOMCTBA ONpEAenuTeNns 2 X 2 Jyid
BBIYMCIICHUS €r0 3HAYECHUS, IPUMEHSTH ONPEACIIUTENN JIUIsl PELIEHUS] CUCTEMBbI JIMHEHHBIX YpaBHEHUI;
MOJIEIUPOBATh pEajbHbIE CUTYallMd C IMOMOILBIO CHUCTEMbl JIMHEMHBIX YpaBHEHUMH, HCCIIEIOBaTh
IIOCTPOCHHbIE MOJEIN C IOMOLIBI0 MaTpULl U ONpEAENuTeNeH, HHTEPIPETUPOBATh MOJYyYEHHBIN
pe3yibTar.

Hcnonb30Bath cBOMCTBA IEHCTBUIN C KOPHSAMU AJIsl IPe0Opa30BaHuUsl BIPAXKECHUMN.

BoinosHATe 1peoOpa3oBaHMs YHUCIOBBIX BBIPAXEHUH, COAEpXKAIIUX CTENEHH C palUOHAJIbHBIM
IIOKa3aTeseM.

Hcnonb3oBath cBOMCTBA JOrapupMOB JUIsl TpeoOpa3oBaHUsl JOTapUPMUUECKUX BhIPAKEHHH.

CBOOOJIHO omepupoBaTh TMOHATUAMU: HMpPpPALUOHANIBHBIE, TOKa3aTelbHbIE U JIorapupMHUUEcKHe
YpaBHEHHUS; HAXOIUTh UX PELIEHUS C TOMOIIbIO PABHOCUIIBHBIX MEPEX00B WU OCYLIECTBIISISI IPOBEPKY
KOpHEH.

[IpuMeHSATh OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYJBI JUIsl MpeoOpa3oBaHUS TPUTOHOMETPUUYECKHUX
BBIPAXKEHUII.

CBOOOJTHO oOmepupoBaTh IMOHATHEM: TPUTOHOMETPHUYECKOE YypaBHEHHE; MPUMEHATH HEOOXOIAUMbIe
(bopMyIIbl ISl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX ypaBHEHUI.

MonenupoBaTh peajbHbIE CHUTyallUM Ha S3bIKE auredpbl, COCTABIATH BBIPAKEHUS, YpPaBHEHMS,
HEpaBEHCTBA M0 YCJIOBMIO 3aJayH, MCCIENI0BAaTh MOCTPOCHHbIE MOJENN C HMCIOJIb30BaHHEM arlapara
anreOpsl.

DOyHKUUM U rpaduKu

CBoOOHO oOmepupoBaTh MOHATHAMHU: (DYHKIHS, CHMOCOOBI 3amaHus (YHKIMH; B3aUMHO OOpaTHBIC
byaKIMKA, KoMMoO3uiusa (QyHKIMHA, rpaduk (YHKIHMUA, BBIMOJIHATH AJIEMEHTapHBIE MpeoOpa3oBaHUs
rpagukoB PpyHKITHIA.

CB00OOHO ONEPHPOBATH MOHITUSAMHU: O0JACTH OMPENEIICHUS] U MHOKECTBO 3HAUCHHH (QYHKIUH, HYJIH
(GYHKIIMY, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

CB00OOJHO OMEpHpOBAaTh MOHATUSAMU: YETHBIE M HEYETHBIC (DYHKIHMH, MEPHOAMYECKHE (QYHKIUH,
MPOMEXYTKH MOHOTOHHOCTH ()YHKIIMM, MaKCHMYMbl W MHHUMYMBI (DYHKIMH, HauOoOJbIIce U
HaMMCEHbIIIee 3HAYCHNE (QYHKIIMH Ha TIPOMEKYTKE.

CB00OOJHO OTIEPUPOBATH TIOHSATHSIMH: CTEIICHHAass (YHKIUS C HATYPAIbHBIM U IIETBIM IOKa3aTelieM,
rpadMK CTENICHHOW (YHKIIUHU C HATYPaIbHBIM U LENbIM TOKa3aTesieM; rpaduk KOpHS 1n-0¥ CTEIeHU KaK
(byHKIIMU 00paTHOU CTETIEHH C HATYypaJbHBIM MOKA3aTeIIeM.

OnepupoBaTh MNOHATHSAMU: JWHEHHAs, KBaJpaTU4Has U JPOOHO-THMHEWHas (QYHKIMH; BBIIOIHATH
AIIEMEHTAPHOE MCCIICIOBAHNE M TOCTPOCHHE UX TPAPHKOB.

CBOOOIHO OmepHpoBaTh MOHATUSMU: MOKa3aTeNbHas M Jorapugmuueckas (QyHKIUU, UX CBOICTBA H
rpadMKu; UCIIOJIb30BaTh UX IPadUKU JJIsl PEIICHUS YPaBHEHUIA.

CBoOOmHO  omepupoBaTh  MOHATHSMHU:  TPUTOHOMETpPUYECKAass  OKPY>KHOCTb,  OIpEEIeHUe
TPUTOHOMETPHUYECKUX (PYHKIIUH YHUCIOBOTO apryMEHTA.

Hcnonb3oBatk rpaduku GyHKIUN A UCCIEAOBAaHUS MPOILIECCOB U 3aBHCHUMOCTEH TIpU pelIeHUH 3aa4
U3 JIpYTUX Y4eOHBIX MPEAMETOB U PEaTbHOW KHU3HU; BbIpaXaTh (POpPMYTaMH 3aBUCUMOCTH MEXIY
BETTUYMHAMHU.

Hagaja MmaTeMaTH4eCKOI0 aHAJINA3a

CB00OHO OIEepUpOBATH MOHATUAMH: apudMeTHYecKass U TeoMeTpHYecKas Mporpeccus, O0ECKOHEUHO
yOBbIBaroIasi reoMeTpudecKas MporpeccHs; TMHEHHBIA U 3KCIIOHEHIMAIBHBIA pOCT, (popMysa CII0KHBIX
MPOIIEHTOB; UIMETh MPECTABJICHUE O KOHCTAHTE e.

Vcnonp30BaTh NpOrpeccuu Ui pelIeHHsI pealbHbIX 3a/1a4 MPUKIIAIHOTO XapaKkTepa.

CB000HO ONEpPHPOBATH MOHATUAMU: MOCIEAOBATEILHOCTh, CIIOCOOB! 3aJaHUs MOCIEI0BATEILHOCTEH,
MOHOTOHHBIE M  OTpPaHUYEHHBIE  IOCIENOBATEIBHOCTH; TOHUMAaTh  OCHOBBI  3apOKICHUS
MaTeMaTHYeCKOTO aHaIN3a KaK aHaJIn3a OECKOHEUYHO MaJIbIX.

CB00OHO omepupoBaTh MOHATUSMHU: HENpPEpbIBHBIE (DYHKIMU; TOYKM paspbiBa rpaduka (QyHKINH;
aCUMIITOTHI rpaduka GyHKINH.



CB0OOHO oOmepupoBaTh MOHATHEM: (YHKLHWS, HEMpepblBHAsS Ha OTPE3Ke; IPUMEHSTH CBOWCTBA
HENPEePbIBHBIX (DYHKUUN JJIS pelIeHus 3a1a4.

CB00601HO OTIEpUPOBATH MOHATUSAMU: TIEpBasi U BTOpasi MPOU3BOHbBIE (DYHKINHU, KacaTeabHast K rpaduky
¢byHKIMH.

Bbuucnare mpou3BOJHBIE CYMMBI, MPOU3BEACHUS, YAaCTHOTO M KOMIO3ULUH JBYX (YHKIMA; 3HATH
IIPOU3BO/IHBIE AIEMEHTAPHBIX (PYHKIUI.

Hcnonp30BaTh TEOMETPHUECKUH U (PU3UUECKUI CMBICI TIPOU3BOJHOM /ISl peIICHHS 3a1a4.

MHo:xecTBa M JIOTHKA

CB0060IHO OTIEPUPOBATH MOHATUSMHI: MHOKECTBO, ONIEPAIIUH HAJ MHOYKECTBAMH.

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

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

11 kaace
I'II/IC.]'IZI M BBIYUCJ/ICHUSA

CB000HO OTIEpUPOBATH MOHATHUAMU: HATYpaIbHOE U IEJI0€ YHCIIO, MHOXKECTBA HATYypPaIbHBIX M LIEJBIX
YHUCeNl; UCIOJb30BaTh NMpu3Haku Aenumocty uenbix uucen, HOJ m HOK naTypanbHbIX yucen mist
pelIeHus 3aaa4, IPUMEHATh aropuT™M EBKnnaa.

CB0060HO OTIEpUPOBATH IOHATHEM OCTATKa MO MOJYJIIO; 3alMMCHIBAaTh HATYPAJIbHBIC YHCIIA B PA3TUIHBIX
MO3UITHOHHBIX CUCTEMAX CUHUCIICHHUS.

CB0o0OOHO oOmMepupoBaTh TMOHATHUSAMH: KOMILJIEKCHOE YHCIO W MHOXKECTBO KOMIUIEKCHBIX YHCET,
MPEACTABIISTh KOMIUIEKCHBIC YHCIIa B alreOpandecko W TPUTOHOMETPHUYECKOW (opme, BBIMOIHITH
apudMeTHUYECKUE OTepaIlii C HUIMHU U M300pakaTh Ha KOOPIMHATHOM TIJIOCKOCTH.

YpaBHeHNs] M HEPABEHCTBA

CBoOOHO omepupoBaTh MOHATUAMU: HppalloOHalbHbIE, IOKa3aTeJabHble M Jorapudmuyeckue
HEPaBEHCTBA; HAXOIUTh X PELICHUS C TIOMOIIbIO PABHOCUIIbHBIX MEPEXO0B.

OcyiecTBiATh 0TOOP KOPHEH NMPH pElIeHUH TPUTOHOMETPUYECKOTO YPaBHEHHUS.

CBoOOIHO omepupoBaTh MOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; MPUMEHSATh HEOOXOAMMBIE
(bopMyIIbI 1S pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX HEPABEHCTB.

CBOOOIHO omepupoBaTh MOHATUSIMH: CHUCTEMA M COBOKYINHOCTh YpPaBHEHHH U HEPaBEHCTB;
PaBHOCHJIbHBIE CHCTEMbl M CHUCTEMBbI-CJIEJICTBUS; HAXOIUTh PELIEHUS CUCTEMbl U COBOKYIHOCTEH
paloHaIbHBIX, UPPALMOHAIIBHBIX, TOKA3aTENbHBIX U JIOTapU(PMUUYECKUX YPaBHEHUN U HEPABEHCTB.
Pematp panmonanbHble, HppallMOHATIBLHBIE, TOKA3aTENbHbIE, JIOTAPU(PMUUECKHE U TPUTOHOMETPHUECKUE
YpaBHEHHUS U HEPABEHCTBA, COJIEPKAIe MOIYIIU U MapaMeTphl.

[IpumensaTs rpaduyeckue METOAbI JUIsl pEHICeHHWs YpaBHEHUH W HEPaBEHCTB, a Takke 3agad C
napaMmeTpamu.

MonenupoBaTh peajbHbIE CHUTyallMM Ha S3bIKE aureOpbl, COCTABIATH BBIPAKECHHS, YPaBHEHMUS,
HEpPaBeHCTBA W HX CHUCTEMbl MO YCJIOBHIO 33Jayd, HCCIENOBaTh IOCTPOCHHBIE MOJETH C
WCII0JIb30BaHMEM ammapara anreOpbl, UHTEPIPETUPOBATD MMOJTYUYEHHBIH PE3yabTaT.

DyHKUUH U TPaPUKHU

Ctpouth rpapuky KOMHO3ULUH (YHKLIUH C TOMOIIbI 3JI€MEHTApHOIO MCCIEOBAHUS U CBOICTB
KOMIO3ULIUH JIBYX (QYHKIUIL.

CtpouTth reomeTpudeckue o0pa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPAMHATHOH MJIOCKOCTH.

CB00601HO OnEepUpPOBATh MOHATUAMU: TPAYUKHA TPUTOHOMETPUUYECKUX (PYHKITHH.

[TpuMeHsATh QYHKIMU [T MOJCIUPOBAHUS U HCCIIEI0OBaHUS PeaIbHbBIX IPOIIECCOB.

Hayana MmaTeMaTH4e€CKOI0 aHAJINA3A

Hcnonb30BaTh TPOU3BOIHYIO ISl HCCIIEOBaHUS (PYHKIIMH HA MOHOTOHHOCTb U SKCTPEMYMBI.
HaxonuTh HanboJblIee 1 HaMMeHbIlIee 3HaueHUs (PYHKIIMU HENpPEepbIBHON Ha OTpE3Ke.

Hcnonp30BaTh MPOU3BOJIHYIO ISl HAXOKJACHUS HAMJIYUIIEro PELIeHHs B MPUKIATHBIX, B TOM 4YHCIeE
COLIMAIbHO-9KOHOMHUYECKHUX, 3a7ayax, JUIl ONpeIeseHUs CKOPOCTH U YCKOPEHHs Mpolecca, 3aJaHHOTO
¢bopmynoit mim rpagukom.



e (CBo0oAHO oOmepUpPOBaTh MOHATUAMHU: TEPBOOOpa3Hasi, OIpPENCNEHHBIA MHTErpal; HaXOAUTh
nepBooOpa3HbIe AMEMEHTAPHBIX (YHKIUH M BBIYUCIATH HHTErpal o ¢opmyne Herorona—Jleiibnuna.

e HaxomuTh miuomaay miockux Guryp u o0bEMBI T ¢ MOMOIIBIO HHTErpaa.

e lmerp nmpexacTaBieHHE O ~MaTEMaTHYEeCKOM  MOJCIMPOBAHMM HAa  TPUMEpPE  COCTABIICHHS
maddepeHnnanbHbIX ypaBHEHUH.

e Pemare npukiamHbie 337a4d, B TOM YHCIE COIMAIHHO-IKOHOMHUYECKOTO M (PU3UYECKOTO XapakTepa,
CPECTBAMHU MAaTEMAaTHYECKOTO aHAJIN3A.

COJAEPKAHME YYEBHOI'O KYPCA (10O TOAAM OBYYEHMUA)

10 xaace
Yucsia 1 BBIYUCTEHUS

Panmonansueie unciaa. OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, TIPOIIEHTHI, OECKOHEYHBIE MTEPUOTUUECKHE
npo6u. [Ipumenenue aqpoOeit U MPOIEHTOB IS PEIISHUs TPUKIIAIHBIX 3a71a4 U3 PA3IUYHBIX OTpaciel 3HaHUN U
peanbHOM JKU3HHU.

JleiictButenbHble uyucia. PannoHanbHBIE W HUppalMOHANIbHBIE 4yucia. ApudMeTHYecKue Omeparluu ¢
NENCTBUTENBHBIMU uncIaMu. Moy TEHCTBUTEILHOTO YUCIa U ero cBoMcTBa. [IpulnmkEHHbBIC BEIUUCICHNUS,
MpaBUJia OKPYTJICHUs], MPUKHUIKA U OTICHKA PE3yJIbTaTa BEIYUCICHUH.

Crenenp ¢ menbiM mnokazateneMm. bunom Heiorona. Mcmonp3zoBanne mnoaxonsmeld (GoOpMbl 3amuch
JEHUCTBUTENBHBIX YUCEN IS PEIICHHS TPAKTUYECKUX 3a7a4 U MPEACTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaATypaJIbHON CTETNIEHU U €r0 CBOMCTBA.

Crernenp ¢ pallMOHAJIBHBIM MOKa3aTeIeM U €€ CBOMCTBA; CTENEHb C JCHCTBUTEILHBIM TIOKA3aTeIeM.

Jlorapudwm uncna. CBoiictBa norapudma. [lecaTuaabie U HaTypaIbHBIC JIOTapU(PMBI.

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

YpaBHeHNsI M HEPABEHCTBA

ToxnectBa W TOXJECTBEHHbIE NpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb ypaBHEHHA. PaBHOCHIIbHBIE
YpaBHEHUS U YpaBHEHUs-CIeACTBUA. HepaBeHCTBO, pellleHne HEPaBEHCTBA.

OcCHOBHBIE METO/IbI PEIICHUs 1IeNIbIX U APOOHO-PAMOHAIBHBIX YpaBHEHUI M HEpaBEHCTB. MHOTOUJICHBI
OT OJIHOM NEepeMEeHHOM. /lereHue MHOrousgeHa Ha MHOrOWieH ¢ ocTtatkoMm. Teopema be3y. MHorowieHsl ¢
nensiMu ko3 dunuentamu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHH, COIEPIKAIINX CTETIEHU U KOPHU.

Wppaunonansuslie ypaBHeHHs. OCHOBHBIE METO/IbI PEIIEHUS UPPALIUOHATIBHBIX YPABHEHU.

[TokazarenbHble ypaBHeHUs1. OCHOBHBIE METO/IbI PEUICHUS [TOKA3aTEIbHBIX YPABHEHUH.

[IpeoGpa3oBanue BbIpaKEHUH, COIEPKALIUX JOTrapru(MBI.

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

OcHoBHble TpuroHomerpuueckue ¢Gopmynsl. IIpeoOpazoBaHne TPUTOHOMETPUYECKUX BBIPAKEHUH.
Penrenne TpuroHOMETpUYECKUX YPABHEHU.

Peurenne cuctem JIMHEHHBIX ypaBHEHUW. Marpuia CUCTEMBbI JIMHEHHBIX ypaBHeHUH. Omnpenenuresns
MaTpulbl 2X2, €ro TreOMETPUYECKHMH CMBICI M CBOWCTBA; BBIYMCICHHE €ro 3HA4YeHHUs, IPUMEHEHUE
ONpENeaUTENs Ul PELIEHUs. CUCTEMBbl JIMHEWHBIX ypaBHEHHMU. PemieHue mpukiIagHbIX 3a7ady ¢ MOMOUIbIO
CUCTEMbI JIMHEWHBIX ypaBHeHUU. MccneqoBanue NOCTPOEHHOM MOJIEH C IOMOIIBI0 MAaTPULL U ONIPEAEIIUTEIEH.

[TocTpoeHne MareMaTHUECKHX MOJENEeW peallbHOM CUTYallMM C IMOMOILIBI) YPAaBHEHUU W HEPABEHCTB.
[IpumeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHUIO MaTeMaTHYECKHX 3a7ad M 3a/a4 U3 pa3iINdHbIX obnactei
HayKHU U peaIbHOW KU3HH.

DyHKUUH U TPaPUKHU

OyHKIMA, criocoObl 3aanus GyHKIMKU. B3anmuo obpatHble pyHkiuu. Komnosunus ¢yskuuil. ['papuk
¢byHKIMU. DIeMeHTapHble TpeoOpa3zoBaHus rpaduKoB QyHKIIHUH.

O6nacTh ompeneneHus M MHOXKECTBO 3HaueHwd ¢yHkuuu. Hymm ¢yHkmuun.  [IpomexyTtku
3HAKOMOCTOSTHCTBA. UETHBIE U Heu€THbIe QyHKIMU. [lepuonnyeckue GyHkuu. [IpoMexyTku MOHOTOHHOCTH
¢byHkuu. MakcumMyMmbl W MUHUMYMBI (yHKIMU. HauOonbiiee u HauMeHblllee 3HadeHHs (QYHKIHH Ha
MIPOMEXKYTKE.

JluneitHasi, KBagpaTU4YHasi U OPOOHO-THHEWHAs QYHKIMH. DJIEMEHTapHOE HCCIEI0BAHUE U TOCTPOCHHE
UX IpaHKOB.



CrenenHas ¢GyHKIHS ¢ HATypaJIbHBIM U IeNbIM MoKa3areneM. E€ cBoiicTBa u rpaduk. CoiicTBa U rpaduk
KOPHS n-0# CTETeH! KaK (YHKIIUH OOpaTHOM CTENEHU C HaTypaJbHBIM MOKA3aTEeIEM.

[TokazatenpHast u norapudmMuueckas (yHKIUH, UX CBOicTBa M rpaduku. Vcnonp3oBanue rpaduxoB
GyHKUIUH U1 perieHus] ypaBHEHHIA.

Tpuronomerpuyeckass OKpY)KHOCTb, OIpEJCIICHHE TPUTOHOMETPUYECKHX (YHKIUH  YUCIOBOTO
aprymMeHra.

@OyHKIHMOHAIbHBIE 3aBUCUMOCTH B PEANIbHBIX MpoLeccax U sBJICHUAX. [ paduku peabHbIX 3aBUCUMOCTEN.
Hayana maTteMaTH4ecKoro aHajmsa

[locnenoBarenpHOCTH, CHOCOOBI 33JaHus NOCIEA0BATEIbHOCTEH. MeTol MaTeMaTUyecKOW WHIYKIUH.
MOHOTOHHbBIE U OTpaHUYEHHBIE MOCIEI0BATENLHOCTU. VICTOpHUS BO3SHUKHOBEHMSI MAaTEMAaTUYECKOro aHalln3a
KaK aHajn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas U TeoMmMeTpuyeckas mporpeccud. beckoHeuHO yObIBarolasi TeoMeTpuyecKas
mporpeccusi. CymMma  OECKOHEYHO  yOBIBAIOIIEM  TeOMETpUYecKoW  mporpeccuu.  JIuHelHBIN U
SKCHNOHEHIHMANBHBIM pocT. Yuciao e. PopMmyna CIOXKHBIX MPOIEHTOB. Vcmonb3oBaHHe MPOrpeccuu Jyis
pelIeHNs pealibHBIX 3ajjau MPUKIAJHOTO XapaKTepa.

HenpepriBHble QyHKIIMKM U UX cBOMCTBA. Touku pa3pbiBa. ACUMOTOTHI rpadukoB ¢yHknuii. CBoiicTBa
(GyHKIMI HEempepbIBHBIX Ha OTpe3ke. MeToa MHTEpBaJlOB Ui pelIeHUs HepaBeHCTB. lIpumeHeHHe CBONCTB
HenpephIBHBIX (PYHKUIUN AJIs peleHus 3a1ad.

[lepBas m BTOpas mpous3BojaHble (QyHKUMU. OnpeneneHue, reoMeTpuyecKuili M (QU3NUECKU CMBICIT
MIPOM3BOJIHOM. YpaBHEHHE KacaTelbHON K rpaduKy QyHKIIHH.

[IpousBoHbie 3neMeHTapHbIX pyHKIUH. [Ipon3BogHAs CyMMBI, TPOU3BEACHUS, YACTHOTO U KOMIIO3UIINU
GyHKIMH.

MHokecTBa M JIOTHKA

MHOK€eCTBO, Onepalii HaJ, MHOXXECTBAaMH M UX CBoicTBa. J(narpammel Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO aIlapara Julsl ONACAaHUS PEAIbHBIX IIPOLECCOB W SIBICHUM, IIPU PEIICHUN 3a/1a4
U3 Jpyrux y4eOHbIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTeMaTH4eCKOTO OObBEKTa, CIEACTBUE, JI0Ka3aTeNbCTBO,
PaBHOCHJIBHBIE yPaBHEHHUS.

11 kaacce

Yucia 1 BBIYUCICHHUSA

Harypansubie u uenvie yucna. IIpumenenne npusHakoB aenumoctd uenbsix uucesn, HOJ u HOK,
OCTaTKOB IO MOJYJI0, anroputMa EBknnia s peleHus 3a4a4 B LeJbIX YUCIIax.

Kowmmnekcupie yncna. AnreOpanyeckass U TpUroHOMeTpudeckas GOpMBbl 3aMUCU KOMIUIEKCHOTO YHCIIA.
Apudmernyeckue oOmepalud C KOMIUIEKCHBIMM uuciaMH. M300pakeHue KOMIUIEKCHBIX YHCEeN Ha
KOoOpJauMHATHOW 1ockocTh. @opmyna MyaBpa. KopHu n-0ii creneHn U3 KOMIUIEKCHOTro yucia. [Ipumenenue
KOMILJIEKCHBIX YHCeN JUIsl pelieHus (PU3NUecKUX U TreOMETPUUECKHX 3a/1au.

YpaBHeHNs 1 HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTh YPaBHEHUN U HEPaBEHCTB. PaBHOCHIIBHBIE CHUCTEMbI M CHCTEMbI-CIIEJICTBUS.
PaBHOCHIIbHBIE HEPaBEHCTBA.

Ot6op KOpHEW TPUTOHOMETPUYECKHX YPABHEHHM C IMOMOIIBIO TPUTOHOMETPUYECKON OKPY>KHOCTH.
Peurenne TpuroHoMeTprUYECKUX HEPABEHCTB.

OcCHOBHBIE METO/IBI PEIIEHUS TOKA3aTeNbHbIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS UPPALIMOHATIHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS] CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeIbHBIX U JoTapu(PMUUECKUX YpaBHEHUH.

VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHne ypaBHEHUMH, CHUCTEM M HEPABEHCTB K pPEIICHUI0 MaTeMaTHYeCKUX 3a7ad U 3aJad H3
Pa3IMYHBIX 00JIACTe HAYKH M pEaIbHOM JKU3HH, MHTEPIIPETAIHS TIOTYYSHHBIX PE3YIbTATOB.

DyHKUUH U TPaPUKHU

I'paduk xommnosunuu ¢yHkuuii. ['eomerpudeckre o0pas3pl ypaBHEHUH U HEPABEHCTB HAa KOOPIWHATHON
MJIOCKOCTH.

Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TPaUKH.

I'pacdmyeckne MeToabl pelieHUs YpaBHEHHN W HepaBeHCTB. I paduyeckre MeTOnbl pelIeHHUs 3aaad C
rnapameTpamu.



Wcnonb3oBanne rpadukoB QYHKIUNA JUISE WCCIEAOBAHHS MPOIECCOB U 3aBHCUMOCTEH, KOTOPHIC
BO3HUKAIOT MPH PEIICHUH 33J1a4 U3 APYTUX YUCOHBIX IPEIMETOB U PEaTbHOMN JKU3HU.
Havyana maTeMaTH4ecKoro aHajmsa

[TpumeneHre TPOU3BOIHON K MCCIeNOBaHHUIO (DYHKIMI HA MOHOTOHHOCTBH U AKCTpeMyMbl. Haxoxaenue
HanOOJIBIIETO ¥ HAUMEHBIIETO 3HAYCHUH HENPEephIBHON (DYHKIIUN HA OTPE3KE.

[IpuMeHeHnEe NPOM3BOMHOM I HAXOXKACHMS HAWIYYIIEr0 pPELICHHWs B IPUKIAAHBIX 3aJadax, s
OTIpeNIeNIeHUs] CKOPOCTH U YCKOPEHUS TpOoLiecca, 3a4aHHOTO (GOPMYITOH UiTH rpaduKkoM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO 1epBooOpa3HbIX. IlepBooOpa3HbIe 3IEMEHTApHBIX (DYHKIIHIA.
[IpaBuna Hax0XAEHUS IEPBOOOPAZHBIX.

WNurerpan. ['eomerpuueckuii CMBICT WHTErpaja. BeramcieHue omnpenenéHHoro WHTerpaia mo gopmysnie

Herorona—1JleiiOanma.
[Ipumenenne nHTerpana s HaX0XKACHU MJI0IAAeH IIOCKUX QUTyp U 00BEMOB reOMETPUUYECKUX TEJl.
[Ipumepsl pemeHuil auddepeHuanbHbBIX ypaBHEHUH. MaremaTtnyeckoe MOJENIUPOBaHUE PpPeaTbHBIX

MPOIIECCOB C MOMOIIBIO U DEepeHITNaTBbHBIX YPAaBHEHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

(IO TOJIAM OBYYEHMUS)

10 xnacc (140 yacoB)

Ha3Banue pa3nena OcHoOBHOEe colepskaHue pasjaesia OcHoBHBIE BU/IbI AeSITeJIbHOCTH
(KoIM4YecTBO (TeMBbl) 00y4aromuxcs

4acoB)

MHOXecTBO MHo3kecTBO, orepanuu HaJ | Mcnosib30BaTh TEOPETUKO-MHOKECTBEHHBIN
JNENCTBUTEIBHBIX MHOXECTBAMM M WX  CBOMCTBA. | anmapar Jyuisl ONIMCAHMS XO4a pEeIeHUs
qyuced. JnarpaMmsl Ditnepa—BeHHa. | MaTeMaTHYEeCKUX 3a/1a4, a TAKXKE PEaJTbHbIX
MHoOro4ieHsl. [Ipumenenne TEOPETUKO- | TPOIIECCOB U SIBJICHUM.

PaunonaneHbIe MHOXECTBEHHOI0  ammapata s | OnepupoBaTh NOHATHAMM: PAallMOHAIBHOE
YpaBHEHUS U peuieHus 3aaay. 4HCIl0, OeCKOHEUHas MepHoaruuecKas Jpoob,
HEpaBEHCTBA. PaunonaneHbie YHUCIIA. | IPOUEHTHI; UPPALMOHAIBHOE U

Cucremsl OOBIKHOBEHHBIE U JIECATHYHBIE APOOH, | AEWCTBUTEIHHOE YUCIIO; MOTYIb

JIMHEWHBIX MIPOLICHTBHI, OeCcKOHEYHbIE | IEMCTBUTENHLHOTO YMCIIa; MCMOJAb30BaTh 3TU
YpaBHEHUU nepuogudeckre apodu. IlpuMeHeHue | MOHITHS IPU MPOBEACHUU PACCYKICHUH U
(28 ) npoOell W TMPOIEHTOB I PEHISHUs | I0Ka3aTeIbCTB, MPUMEHATH JpOOH U

MPUKIIAHBIX 3a/1a4.
JleiicTBUTEIbHBIC YHCIIa.
PauvoHnaneHble W HppanMOHAIbHbBIE
yucna. ApupMeTHUecKrue Onepauu ¢
JNEUCTBUTENBbHBIMU YUCIaMu. Moayib
JNEUCTBUTEIBHOTO  YHUCIAa U €ro
CBOMCTBA. [TpubmmkénnbIe
BBIYMCIICHUS, IIpaBWjia OKpYIJIEHUs,
NpUKHIKA U OILEHKa pe3yibTaTa
BBIUHCIICHUM.

OCHOBHBIE METO/Ibl PEIICHUS LIENIBIX U
JIPOOHO-PAlIMOHABHBIX ypaBHEHUN U
HEpPaBEHCTB. MHOroOWIeHbl OT OJHOM
rnepeMeHHou. JleneHue MHOroujieHa
Ha MHOTOWIEH ¢ ocTatkoM. Teopema
bezy. MHorouneHsl C  IEJNbIMU
koa¢pdunmentamu. Teopema Buera.
Pemienne cucrem TMHEUHBIX
ypaBHeHUH. MaTpuia cucTeMsl
JIMHEWHBIX ypaBHEHUHU. Onpeaenurens
MaTpHIbl 2X2, €r0 Fr€OMETPUUYECKHI

IIPOLIEHTHI JUI PEIICHUS IPUKIAIHBIX 33134 U3
Pa3JIMYHBIX OTpACiiel 3HAaHUHN U peabHOM
KU3HH.

Hcnoan3oBate 1npuOIMKEHHBIE BBIYMCIICHUS,
IIpaBWIa OKPYIJIEHUS, NPUKHUIKY U OLEHKY
pe3yabpTaTa BBIYUCIICHU.

IIpuMeHATH pa3auuHble METOIBl PELICHUs
pallMOHATBHBIX U JIPOOHO-pAIlMOHAIBHBIX
YPaBHEHHUI; a TakXe METOJ WHTEPBAJIOB Ul
pEILLIEHNs] HEPABEHCTB.

OnepupoBaThb NOHATHSIMH: MHOTOYJIEH OT
OJIHOM NIEpPEMEHHOM, €r0 KOPHU; NPUMEHATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOYJIEH C
OCTaTKoOM, Teopemy be3y u reopemy Buera s
peleHns 3a1a4.

Onepuposarts NOHATHSIMU:
JIMHEHUHBIX YPaBHECHUH,
OTIPENEIINTEND MAaTPULIBI.
Hcnonb3oBarh cBOlcTBA omnpenenuTens 2x2
JUI BBIUMCIIEHHS €r0 3HAu€HUs, NMPUMEHSATH
ONPENENINTENN  JUIsl  PEIIEHHS  CUCTEMBI

cucTreMa
Marpuia,




CMBICII M CBOMCTBA; BRIYHCIICHHUE €0
3HAYEHUSI; TPUMEHEHUE ONIPEACIIUTEIS
JUISL PELIEHUS] CUCTEMBI JIMHEUHBIX
ypaBHEHUH. PellieHne npukiiaIHbIxX
3aJ1a4 C IMOMOIILIO CHCTEMEI
JIMHEUHBIX YPaBHEHUN

JIMHEHHBIX YPaBHEHUM.

MoaeanpoBaTh peanbHble CUTyalluu C
IIOMOILBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
HCCJIEI0BATH [IOCTPOCHHBIE MOJEIIH C
MIOMOLIBIO MATPUIL U ONIPEAETUTENEH,
HHTEPNPETHPOBATh ITOJYYCHHBIM pE3ylbTaT

@yHKIMU U @yHKUMS, cr1ocoObl 3a1aHus GyHKIMU. | OnepupoBaTh NOHATHAMM: QYHKIIHS,
rpaduKu. B3anmuo oOpatHbIe QyHKIHN. crocoOslI 3a71aHus (yHKINU; B3AUMHO
Crenennas Komnozunus ¢pynkmuii. ['papuk oOpartHbIe GYHKIINU, KOMIO3UIUS (PYyHKIUH,
GbyHKIMS ¢ HeAbIM | QYHKIUH. DIIeMEHTapHbIE rpaduk GyHKIUHU, 00JIACTh ONPEEICHUS 1
[I0Ka3areiem npeoOpa3oBaHus TpapuKoB GYHKIUNA. | MHOXKECTBO 3HAYCHHUN (DYHKITUH, HYJIH
(12 3) O6nacTb onpeAeneHuss U MHOXKECTBO | (YHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
3HaueHul ¢pynkuuu. Hynu pyHkuuu. | auHeWHas, KBajpaTuyHasi, IpoOHO-TMHEHAs U
[IpomexyTKkH 3HAaKOTIOCTOSIHCTBA. CTeneHHast PYHKLHUU.
YErHble 1 HEUETHBIE QYHKILINU. BbINOJHATL 3JI€MEHTapHbIE IPEeoOpa3oBaHUs
[Tepuoanueckue GyHKIINUU. rpaduKoB PyHKIIHIL.
[IpomexxyTKr MOHOTOHHOCTH 3HaTBh U yMeTh J0Ka3bIBATh YETHOCTD WIIN
¢byHKIMH. MakCcUMyMbl 1 MUHUMYMBI | HEUETHOCTD (DYHKIIUU, TIEPUOIUYHOCTh
¢byuknun. HauGonpiiee n HaumeHsbliee | GyHKIMH, HAXOAUTDH POMEKYTKH
3HaueHue (QYHKIUU Ha IPOMEXKYTKE. MOHOTOHHOCTH (PYHKLIMH, MAKCUMYMBI U
JluneiiHas, kBagpaTuyHas U JAPOOHO-| MUHUMYMBbI (GYHKIIMH, HAauOoOJIbIlIee U
nuHeltHas QyHKIUM. OJeMeHTapHOe| HauMeHbllee 3HaueHne GyHKIUU Ha
UCCleI0OBaHUE u MOCTPOCHUE| TPOMEXKYTKE.
rpauKoB 3TUX QYHKLUH. ®opMyIHpPOBaTh U WLIIOCTPUPOBATH
CreneHb C 1EIbIM  TOKa3aresieM. | rpa)u4ecK CBOMCTBA JTMHEUHOM,
bunom Hrerotona. KBaJpaTUYHOM, TPOOHO-TMHEHHON 1
CrenenHas QyHKIMSI C HAaTypaJdbHBIM | CTETICHHOW (DYHKITHA.
U 1EeTbIM nokasateneM. E€ cBolicTBa u | BoipaxkaTh popMyiaMu 3aBUCUMOCTH MEXIY
rpadguk BEJIMYNHAMMU.
3HaTh onpeneeHue H CBOMCTBA CTEIICHU C
LEJIBIM [TOKa3aTeseM; MOAX0IIIYI0 GopMy
3aIlUCH J€MCTBUTEIILHBIX YUCEN IS peILICHUS]
IPAaKTUYECKUX 3a]1a4 U IPEACTaBICHUS JAHHBIX
Apubmernueckuii | ApudmeTrnaeckuit KOpeHb | PopMyJIHPOBATH, 3anMCbIBATH B
KOpPEHb n-oi HAaTypaJbHOM  CTENEHHM M  €ro | CMMBOJIMYECKOH (opMe U HCIOJIb30BaTh
CTEIICHHU. CBOWCTBA. CBOWCTBA  KOpHA  n-OM  CTENEHUu  JJIs
Wppaunonansnsie | [IpeoOpazoBanus YUCIIOBBIX | MpeoOpa30BaHus BbIPAKEHUH.
ypaBHEHUS BBIpaXXEHUH, cojaepkamux creneHu u | Haxoanrs peLieHust UppalMOHAIbHBIX
(18 ) KOpPHH. YpaBHEHUH € TOMOIIBIO  PABHOCUIIBHBIX
WppaunoHaisHbie YpaBHEHHUS. | IEPEXOAOB  WIM  OCYIIECTBIIAA  MPOBEPKY
OcHoBHbIE METO/IbI peleHust | KOpHEH.
UppaOHAIbHBIX ypaBHeHud. | CTpouTh rpaduk (QyHKUMH KOpHSA n-Oif
PaBHOCHIIBHBIE TIEPEXO/bl B PEIICHUH | CTENEHH Kak oOpaTHOW /il (QyHKIHMU CTEHEeHU
UppalMoOHAIBEHBIX YPaBHEHUH. C HaTypaJbHBIM II0Ka3aTeIEM
CpoiictBa M rpaduk KOpHS n-oi
CTENIEHU Kak (YHKUMU O0OpaTHOM
CTENEHH C HATYPAJIbHBIM MOKA3aTeIeM
ITokazarenbHas Crenenn c panyoHanbHbBIM | @OPMY/IHPOBATH ONpeENeJIeHHe CTENEHU C
byHKIHS. II0KAa3aTeJIeEM U €€ CBOMCTBA. paloHaIbHBIM IOKA3aTENEM.
IToka3zarenpHble IToxa3zatenbHast pyHKIMS, €€ cBoWicTBA | BeimomHAT,  mpeoOpa3oBaHUs ~ YHCIOBBIX
ypaBHEHUs u rpadpuk. Mcnonp3oBaHue rpaduka | BRIpaKEHHH,  COAepXkalluX  CTENEeHH ¢
(10 9) (GYHKUIUY U151 pelieHUs] ypaBHEHHH. palOHaIbHBIM [IOKA3aTENEM.

ITokazarenpHbIE
OCHOBHBIE METOIbI
MOKAa3aTeIbHBIX YPaBHCHUN

ypaBHEHHUSI.
perieHus

Hcnoub3oBarh 1u(poBbIe pecypehl s
nocTpoeHus rpaduka noxkasareabHOH QyHKINU
U U3Y4EHHUs €€ CBOMCTB.




HaxoauTs pemieHus MOKa3aTeIbHbIX
YpaBHEHUU

Jlorapupmuueckas | Jlorapugm uucna. CBorcTBa JlaBaThb omnpejaesenue sorapudma yncna;
byHKIHS. norapudma. JlecaTuansie U JIECATUYHOTO M HATYpalIbHOTO Jiorapudma.
Jlorapupmuueckue | HaTypaibHbIE JOTapU(MBL Hcnoan3oBaTh cBoiicTBa TOrapuGMoB JUIst
ypaBHEHUS [Ipeobpa3oBaHue BBIpaKEHHIA, npeoOpa3oBaHus JIorapu(hPMUIECKUX
(18 1) coJieprKaluX Jorapu@mel. BBIPAKEHUI.
Jlorapudmuueckas QyHKIH, €€ CtpouTts rpaduk norapudpmMudeckoil GyHKIun
cBoiicTBa u rpaduk. Mcmosib3oBanue Kak 0OpaTHOM K MOKa3aTeIbHOU U
rpaduka GYHKIIUH U PeIICHHS UCII0JIb30BATh CBOICTBA JIorapu(PMUUECKON
YpaBHEHUH. (GyHKUMM JUTsl pelIeHust 3a1a4.
Jlorapudmuueckre ypaBHEHUS. Haxoauts pelieHns  JIOTapU(PMUUECKUX
OCHOBHBIE METO/IbI PEILICHUS YpaBHEHUH C  TIOMOIIbIO  PaBHOCHJIbHBIX
JOrapu(PMUUECKUX YPABHEHUH. NEepPEeX0JI0B WU  OCYILECTBISS  MPOBEPKY
PaBHOCWIBHBIE ITEPEXO/BI B PEIICHUN | KOPHEU
Jorapu(PMUYECKUX YpaBHEHUH.
Tpuronomerpuueck | CuHyc, KOCUHYC, TAHT€HC U [JaBaTh onpeaejieHUs1 CUHYCa, KOCHHYCA,
e BBIPAXEHUS H| KOTAHTE€HC YMCIOBOTO apryMeHTa. TaHT'€HCA U KOTAHI€HCa YHCIOBOTO apryMeHTa;
ypaBHEHUS ApKCUHYC, apKKOCHHYC M apKTaHI'€HC | a TaKXKe apKCHUHYyca, apKKOCUHYCa 1
(22 4) YHUCJIOBOTO apryMEHTA. apKTaHI€HCa YKCIIa.
Tpuronomerpuyeckas OKpy>KHOCTb, IIpuMeHSITH OCHOBHBIE TPUTOHOMETPHUYECKUE
oTnpe/ieNieHue TPUTOHOMETPUUECKHUX bopMyIbl TUISt npeoOpa3oBaHUs
(YHKIIMI YHCIOBOTrO apryMeHTa. TPUTOHOMETPUUECKUX BBIPAKEHUI.
OCHOBHBIE TPUTOHOMETPUYECKHE IIpumensTe (HOpMyNIbl TPUTOHOMETPUH IS
dhopmynsl. [IpeobpazoBanue penieHus OCHOBHBIX TUTIOB
TPUTOHOMETPUYECKUX BBIPAKCHHM. TPUTOHOMETPUUECKUX YPABHEHUI
Pemenune TpuroHoMeTpU4ECKUX
YpaBHEHUH
[TocnenosarensHoCT| [locnenoBaTenbHOCTH, CIIOCOOBI OnepupoBartb MOHATUAMM:
U ¥ IIPOTPECCUU 3a/laHus NI0CIEN0BATEIbHOCTEN. [I0CJIeI0BATEIbHOCTh,  CIOCOOBI  3aJaHus
(10 9) Meto1 MaTeMaTHYECKON MHTYKIIUH. MOCJIeIOBATEILHOCTEN; MOHOTOHHBIE u
MOHOTOHHBIE U OTPaHUYECHHBIE OTpaHUYECHHBIE IIOCJIEI0BATEIBbHOCTH;
nocsenoBarenpbHoCcTy. Mctopus HCCJIC0BATH IOCJIEI0BATEIBHOCTH Ha

aHaIM3a OECKOHEYHO MaJlbIX.
ApudmMernueckas M TeoMeTpUYecKas
MPOIrPECCHH.

beckoneuno yOBIBaroIIas
reomeTpuueckass nporpeccus. Cymma
OECKOHEYHO yOBIBaroIIe
reoMeTpUYeCcKO MPOTPECCHH.
JIMHEeWHBIIT W JKCHOHEHIHMAJIbHBIN
poct. Hucio e.
dopMmyna  CIOXKHBIX
Hcnons3oBanue  mporpeccud s
peleHust peanbHBIX 3aj1a4
MPUKIIAHOTO Xapakrepa

IIPOLIEHTOB.

MOHOTOHHOCTbH ¥ OTPaHUYEHHOCTb.

[TonyuaTh npeacraBieHUe 00 OCHOBHBIX UAEIX
aHayn3a OECKOHEYHO MaIbIX.

JaBaTp omnpenejieHue apupMETHUECKON U
TEOMETPUYECKON IPOTPECCHH.

Jloka3pIBaTh CBOWCTBAa apu(PMETHUECKOH U
FEOMETPUYECKOH  MPOTPECCHH,  HAXOAWTh
CyMMY 4JIEHOB MPOTPECCHUHU, a TAKKE CyMMY
YJIEHOB OECKOHEYHO yObIBaromiei
F€OMETPHUUECKOU MPOTrpeccuu.

Hcnonb3oBaTh mporpeccuud Aisl  pEIICHUS
3a/1a4 MPUKIIAJHOTO XapakTep.

I[IpumensTh GopMyny CIOXHBIX MPOIECHTOB
JUIS pENICHUs 33]1a4 U3 pealbHON MPaKTUKH

HenpepsiBHbIe
byHKIMH.
[IpownsBoanas
(20 9)

HenpepbiBHble  GyHKIMM U HX
CBOMCTBA. Touka paspblBa.
AcumntoTsl  rpagukoB  (DYyHKUUH.
CBoiicTBa (pyHKIMH HENpPEpHIBHBIX HA
oTpe3ke. Meron uMHTEpBaIOB A
peuieHuss HepasBeHCTB. IIpuMeHeHue
CBOMCTB HENPEPBIBHBIX (PYHKIMHA [UIs

pelLIeHus 3a4a4.

OnepupoBathb NOHATHAMU: byHKIHS
HeNpepbIBHAs Ha OTpe3Ke, TOYKa pa3pbiBa
¢byHKIIMN, acuMOToTa rpaduka GyHKINH.
IpumeHATH CBOMCTBA HENpPEPhIBHBIX
GyHKIUH U1 pereHus 3a1ad.

OnepupoBaTh NOHATHSAMM: TIEpBasi U BTOpas
POM3BOJIHBIE GbyHKUIMY; MOHUMATh
¢u3uueckuii M TeOMETPUYECKUH  CMBICI




[lepBas u BTOpas Npou3BOAHbBIE IIPOU3BOIHOM; 3alMChIBaTh ypaBHEHHUE
¢ynkuuu. Onpenenenue, KacaTeJIbHOM.
reOMETPUYECKUH 1 (PrU3MUecKuii BeryucasrTe [IPOU3BO/IHBIC CYMMBI,
CMBICII IIPOU3BOAHON. YpaBHEHHUE MPOU3BE/ICHUSI, YACTHOTO U CIOXKHOU ()YHKITHH.
KacaTeJIbHOU K TpauKy (PyHKITUH. H3zyuarb IIPOU3BOIHbBIE 3JIEMEHTaPHBIX
[Ipoun3BOIHBIE 3IIEMEHTAPHBIX (GyHKUIMH.
¢bynkuuit. [Ipon3BogHAs CyMMBI, Hcnoab3oBarh r€OMETPUYECKUN u
[IPOU3BEACHHUS, YACTHOTO U ¢u3nyecKuil  CMBICI  IPOU3BOJHOW IS
KOMIO3HIUHU (YHKIIHHA pelieHus 3a1a4
[ToBTOpEHME, OcHoBHble NOHATHS Kypca anreOpbl U | [IpuMeHATh  OCHOBHBIE  MOHATHUS  Kypca
o0o0mmeHnue, Hayajl MaremMaTudeckoro asanusza 10 | anreOpbl M Hayal MaTeMaTUYECKOro aHaIu3a
cUCTeMaTH3alus KJiacca, 000011eHNe U | JJI pellleHus 3ajad U3 peaJbHOM JKU3HM U
3HaHUH (2 u) cucTeMaru3anus 3HaHUH JPYIUX IIKOJIBHBIX IPEIMETOB
11 kaacc (140 yacoB)
HazBanue pa3snena OcHoBHoOe coep:kaHue pa3jeJia OcHoBHBIE BH/bI AeITeJIbHOCTH
(KoIMYecTBO (TeMBbI) 00yyarIuxcsi
4aCoB)
HccnenoBanue [IpumeHeHne MIPOU3BOJHOU K | Crpouts rpaduxk Kommo3uuuu GYHKIHH ¢
byHKIMMA C | UCCIIeTOBAaHUIO byHKIMN Ha | MOMOIIBIO 3JIEMEHTApHOTO HCCIEeIOBaHUS U
MTOMOIIBIO MOHOTOHHOCTh U JKCTPEMYMBI. | CBOMCTB KOMITO3UIIUH.
MIPOU3BOTHOM Haxoxnenne HauOOJIBIIETo u | CTpouTh reoMeTprueckue 00opa3bl ypaBHEHUHN 1
(24 9) HaVMEHBIIIETO 3HAYEHMsI | HEPABEHCTB Ha KOOPAUHATHOM IJIOCKOCTH.
HenpepbIBHOW QyHKIMU Ha oTpe3ke. | Mcnmosib3oBaTh IIPOU3BOJHYIO JUIS
[IpuMeHeHre NPOM3BOAHOW  [UIA | UCCieoBaHUS (YHKIMH HAa MOHOTOHHOCTb M
HaXOXXJCHHUS HAWIY4IIEro pEUIeHUs | SKCTPEMYMbI;  HAXOAUTh  HauOosbllee U
B MNPUKJIAAHBIX  3ajayax, JJId | HAUMEHbIIEe 3HA4eHUs (YHKIMHM HENpepbIBHON
OTIPECIICHUSI CKOPOCTH U YCKOPEHMS | Ha OTPE3KE;
nporiecca, 3aganHoro Gopmymnoit wim | Ctpouth Tpadukn (QyHKIMA HAa OCHOBAHHUH
rpauKoMm. IIPOBEIEHHOTO UCCIIEIOBAHUS.
Komnosunus ¢bynkumil. | Menonb30BaTh IPOU3BOIHYIO U1l HAXOXKICHUS
I'eomerpuueckue oOpa3sl ypaBHEHUH | HAWJIYUIIEro pEUIEHHUs B IMPUKIAAHBIX, B TOM
U HEPAaBEHCTB HAa KOOPAMHATHOW | YMCIE COLMAIBHO-DKOHOMUYECKUX, 3a1a4ax, AJIs
IIJIOCKOCTH OIIPEICIICHUsI CKOPOCTH U YCKOPEHMs IIpolecca,
3alaHHOTO (POPMYJION MK TPadUKOM.
IMosyyaTrs mpencraBjieHHe O IIPUMEHEHUU
IIPOU3BOJTHOM B Pa3IM4YHBIX OTPACIIAX 3HAHUN
IlepBooOpaznas  u | I[lepBooOpa3Has, ocHOBHOE CBOHCTBO | OmepupoBaTh NOHATHSIMU: TIEpBOOOpa3Hast U
UHTErpal nepBooOpa3HbiXx.  IlepBooOpasHbie | onpeaeneHHbli nnterpait. Haxonurb
(12 9) aneMeHTapHbiX ¢GyHkiuil. [IpaBuna | mepBooOpa3Hbie AIeMEeHTapHBIX QYHKIUHI U
HaXO0XJICHUs [1epBOOOPA3HBIX. BBIUMCJIATH UHTErpasl 1o ¢popmyne HproToHa —
Wnterpan. I'eomerpuueckuit cmbica | JleiOHuma.
UHTErpaa. Boruucnenue | HaxoauTs miomany miockux GUryp 1 o0bEMBI
ONPENCIEHHOI0  MHTErpajga IO | TeJ C MOMOLIBIO ONPEAEIEHHOTO UHTErpaa.
¢dopmyne Herotona-Jleitbuuna. 3HaKOMHTBCSH C MaTEMaTHYECKUM
[Ipumenenue UHTErpaJa JUIS | MOJIETMPOBaHUEM Ha IpuMepe
HaXOXJIEHMUA IUIOMAJeH IUIOCKUX | JudQepeHInaIbHbIX YPaBHEHUH.
¢uryp u o6pémoB reomerpuueckux | [loayyars  mpexactaBieHue O 3HAYEHUH
TeNl. BBEJICHUS IIOHATHUA UWHTErpaja B pa3BUTUHU
[Ipumeps! perieHun MaTeMaTUKU
mddepeHnnanbHbIX ypaBHEHUH.
I'paduxu Tpuronomerpuueckue pynkiuu, ux | Memob3oBats nM@poBbie pecypebl s
TPUTOHOMETPUUYECKUX| CBOMCTBA U IPa(UKH. HOCTPOEHUS I'PpaKOB TPUTOHOMETPHUYECKUX
byHKIMi. OTt0op KOpHEH | GYHKIIUN U U3YUEHHSI UX CBOMCTB.




KOMIUIEKCHEIMH YHCJIaMH.
N3obOpaxenne KOMIUJICKCHBIX YHCEN
Ha KOOPJIUHATHOM TJIOCKOCTH.
®opmyna Myaspa. Kopuu n-oit
CTENEHH U3 KOMIIJIEKCHOI'O YHCJIA.
[IpuMeHeHHe KOMIUIEKCHBIX YHCEN
JUIsL  permeHuss  PU3MYEeCKHX |
TEOMETPUUYECKHX 3aJ1a4

TpUroHOMETpUYECKHU | TPUTOHOMETPUUECKUX YypaBHEHUU ¢ | Pemiarb TpPUIOHOMETPUYECKHE YPaBHEHHUS H
€ HEpaBEHCTBA IIOMOIIBIO TPUTOHOMETPHUYECKON | OCYIIECTBIIATE OTOOP KOpPHEH ¢ TOMOIIBIO
(16 1) OKPYKHOCTH. TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemenue TpuroHomerpuyeckux | [Ipumensite (HOpMyIBl TPUTOHOMETPUH  JUIS
HEPABEHCTB peleHus OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb3oBath nugpoBbie pecypebl U
MOCTPOEHHS U MCCIEI0BAHUS TPaPHUKOB
byHKIMH
HppauunonansHsle, OcHoBHbIE METOIbI pemienus | IIpyMeHsiTH  CBOMCTBA  MOKAa3aTeIbHOM U
[OKa3aTeabHbIC U MOKa3aTEeNbHBIX U JOTapU(PMHUUECKUX | JorapuMUIecKoil  QYHKIMH K  PEHICHHUIO
morapudmuueckre HEpaBEHCTB. M0Ka3aTeIbHbIX u Jaorapu(pMHUUECKUX
HepaBeHCTB (24 1) OcHoBHbIE METO/IbI peuIeHus | HEpaBEHCTB.
HppalMOHAJIbHBIX HEPABEHCTB. O06ocHOBaTH PaBHOCHJIBHOCTD MIEPEXOJIOB.
I'paduueckne meronsl pemieHus | Pemars uppanroHanbHbIE HEPAaBEHCTBA.
MppalMOHANIbHBIX, NIOKa3aTeNbHbIX U | Mcnmoab3oBaTh  rpaduueckue  MeETOapl U
Jorapu(MUUEeCKUX ypaBHEHHUH U | CBOMCTBAa  BXOJAUIMX B  ypaBHEHUE WU
HEPABEHCTB HEPaBEHCTBO (DYHKIIHMI JUIsl pelieHus 3a1a4u
Kommnekcueie yncna | KommiuekcHbie yrcia. | OnepupoBaTh NOHATUSIMU: KOMIUJIEKCHOE
(10 v) Anrebpandeckas 1 | YUCIIO U MHOKECTBO KOMILUIEKCHBIX YHCEIL.
TPUTOHOMETpUYECKas ¢opwmel | IIpeacraBiasiTh KOMIUIEKCHBIE YHCIA B
3aMnyucy KOMIIJIEKCHOTO YHCIIa. anredpanvdecKoil U TPUTOHOMETPUYECKON
Apudmernueckue  omepauud ¢ | popme. BoimoaHsaTh apupmerndeckue

oTepaluy C HUMHU.
N300paxkath KOMIUIEKCHBIE
KOOPJAMHATHOM TIOCKOCTH.
IpumensTey Gopmyny MyaBpa u moiaydaThb
MPEJICTaBICHUE O KOPHSX 1-OU CTETIEHU U3
KOMIIJIEKCHOTO YHUCJIa. 3HAKOMHUTHCH C
pUMepaMu MPUMEHEHHUS! KOMIUIEKCHBIX YHCEeI
JUIS PEIICHUS TeOMETPUUECKUX U (PU3UUECKUX
3a1a4

qHucia Ha

HarypanbHubie u
1enble yucna

HaTypaJ'IBHBIe n OCJIbIC YKClIa.
HpI/IMeHeHI/Ie IIPU3HAKOB JCIMMOCTHU

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

napamMeTpamu

NoKa3aTeNbHbIE, JOrapu(pMHUECKUE

(10 9) nenbix  yucen, HOJ wu HOK, | Hcnoab30BaTh NPU3HAKM JACIIMMOCTH LETBIX
OCTaTKOB MO MOJYII0, ajlroputMa | uuces; octatku no moaymnto; HOJ[ u HOK
EBximpa pans  pemeHuss 3aad B | HATYpalbHBIX yuceln; anroputM EBkinaa amns
LEBIX YUCIIaX pelieHus 3a1a4.
3anuceIBaTh HaTypalbHbIE YKCIIA B PA3IUYHBIX
MO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHS
Cucremsl Cucrema 1 COBOKYITHOCTh ypaBHEHHI.| OnepupoBaTh MOHATHAMU: CUCTEMA U
paroHaIbHbIX, PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- | COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB;
HppaLMOHAIBHBIX CJIE/ICTBHSL. pElIeHNe CUCTEMBI I COBOKYITHOCTH;
MOKa3aTeIbHBIX U OCHOBHBIE METO/IbI PEIIEHUS CUCTEM | PABHOCHJIBHBIE CUCTEMBI U CUCTEMBbI-CJIEICTBUSI.
JorapuPpMUIECKUX U COBOKYITHOCTEH pallMOHAJIbHBIX, HaxoauTs penieHns cucteM U COBOKYITHOCTEHM
ypaBHEHU I HpPALMOHANIBHBIX, TOKA3aTENbHBIX U | LENBIX PALIMOHATIBHBIX, HUPPALIMOHATIBHBIX,
(12 ) JTorapu(MUUECKUX YPaBHEHHIA. MOKa3aTeIbHBIX U JOrapu(PMUUECKUX YpaBHEHUN
[IpuMeHeHne ypaBHEHM, CUCTEM U | U HEPABEHCTB.
HEPaBEHCTB K peuienuto | [IpuMeHATH cUCTEMBl YPAaBHEHHI K PEIICHUIO
MaTeMaTHYeCKUX 3aJa4 M 3a/ay W3 | TeKCTOBBIX 33/1a4 U3 Pa3UYHBIX 00JIacTei
pa3MUYHBIX o0yacTell HAayKH W | 3HAHUU U pealbHOM KU3HH;
peanbHOM KU3HHM, HWHTEPHpPETALNs | HHTEPNPEeTHPOBATH MOTYyYEHHBIE PELICHUS.
MOJYYEHHBIX PE3YJIbTATOB Hcnoab3oBaTh UPPOBLIE PECYPCHI
3anauu ¢ PaunonaneHble, MppaluoHaIbHbIE, Bbi0upaTh crioco0 perieHus panruoHanbHbIX,

HppalMOHAJILHBIX, MMOKA3aTCIbHBIX,




(16 1) U TPUTOHOMETPUYECKHE YPaBHEHUS, | JOrapu(MUUECKUX U TPUTOHOMETPUIECKUX
HEpAaBEHCTBA U CUCTEMBI C YPaBHEHUI U HEPABEHCTB, COJAEPKAIINX MOIYIIH
napameTpamu. U TIapaMeTpbl
[TocTpoenue u uccnenoBaHue IpumensiTh rpaduyeckue u aHAIUTHYECKUE
MaTeMaTHYECKUX MOJIEIEN pealIbHbIX | METO/bI AJIsl PELIEHUS YPaBHEHUH U HEPAaBEHCTB
CUTYalllil C TOMOILBIO YPABHECHUH, C mapaMeTpaMH, a TaKXke€ HCCIEIOBaHUE
CUCTEM YPAaBHEHUH U HEPABEHCTB C (GyHKUMI METOJaMHU MaTEMaTHYECKOT0 aHaJIn3a.
napaMmeTpamu Crpourh H HcCIeI0BaTh MaTeMAaTUYECKUE

MOJEIN pEabHBIX CHUTyallud C T[OMOILBIO
YpaBHEHUH,  HEPABEHCTB M  CHCTEM  C
napaMeTrpamu

[ToBTOpEHME, OcHoBHblE TMOHATHS UM MeToAbl | MoaeaupoBaTh peajibHble CUTYalluu Ha SI3bIKE

o0oOu1eHue, Kypca, 000011eHNe U | anredpbl, COCTABJATDH BbIPAKEHUS, YPAaBHEHMUSI,

cCUCTeMAaTH3aIus cUCTeMaTH3alus 3HaHUH HEPAaBEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,

3HaHui (16 ) HCCJIeI0BATh IIOCTPOCHHBIE MOJEIIH C

MCII0JIb30BAHUEM ammapara ajareOpsl.
I[IpumensaTh (yHKUMM U1 MOJCIUPOBAHUS U
HCCJIEJIOBAHUS pEalIbHbBIX MTPOLIECCOB.

Pematp npuxiiagHbie 3a/1a4i, B TOM YHCIIE
COIMAJIbHO-3KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBaMU aireOpsl U
MaTEeMaTHYeCKOT0 aHaJIn3a

IHoypounoe niianupoBanue AJI'EBPA u nayana matemaruyeckoro ananamu3sa, 10 kimacc

Ne Hama

n/n | Inan

‘ Daxm

Tema ypoka

MHo0:xecTBO 1eficCTBUTEIbHBIX YHceJl. MHOrowieHbl. PanmoHaibHbIe ypABHEHHUS U HEPAaBEHCTBA.
Cucrembl THHEHHBIX YPABHEHHH - 28 yacoB

MHO)KCCTBO, OoIr€panru HaJ MHOXKCECCTBAMU U UX CBOMCTBA

Jwnarpammel Diinepa - Benna

HpI/IMeHeHI/Ie TECOPECTUKO-MHOXXCCTBCHHOTI'O arlrapara JIjisd peIuICHUA 3a1a4d

PaHI/IOHaJ'IBHBIe qucjia

OOBIKHOBEHHBIE M ICCATHYHBIE APOOH

IIponeHTsI

beckoneunkie IICPHUO ANYICCKUC I[pO6I/I

[Ipumenenue npoOeli ¥ MPOLICHTOB IS PEISHUS MPUKIIATHBIX 3a/1a4

JleficTBUTENbHBIC YHCIIA

Pannonanesneie 1 HppalMOHAJILHBIC YKUClIa

ApI/I(I)MeTI/I‘IeCKI/Ie oIrIepanuu C HeﬁCTBHTeHBHBIMH qucjiaMu

Moiynb JEMCTBUTENBHOTO YMCIIA U €r0 CBOMCTBA

[TpuGinKEHHbBIE BEIYMCIIEHUS, TPABUIIA OKPYTIICHHUS

HpI/IKI/II[Ka W OLICHKA pC3yJIbTaTa BBIYHCIICHUN

N I I S I = =2 L=l BN 1 = N VL) N USSR e

Konmponvnasa paboma Nel no meme «Payuonanvnvie ypagnenusn u
Hepasencmea. Cucmemovl TUHEHHBIX YPAGHEHUIL»

16 OCHOBHBIE METOIbI PEILIEHUS 1IEJIBIX YPaBHEHUI

17 OCHOBHBIE METOIbI peIIEHHs IPOOHO-pAIIHOHATILHBIX YPaBHEHUH

18 OCHOBHBIE METO/IbI PEIIEHUS LIENbIX U IPOOHO-PAIIIOHAIBHBIX HEPABEHCTB

19 MHorousieHs! OT OJHOM NEpeMEHHOMN. JleneHne MHOrouIeHa Ha MHOTOUIEH C
OCTAaTKOM

20 Teopema besy

21 MHorowieHsl ¢ nenbiMu kodpdunuentamu. Teopema Buera

22 Penrenne cucreM JIMHEWHBIX YpaBHEHUN




23

Martpuna CUCTEMBI JINHEWHBIX YPABHEHUN

24 Onpenenurens MaTpullpl 2X2, €ro reOMETPUYECKUI CMBICT U CBOMCTBA
25 Brluncnenue 3HadueHus OnpenennuTens
26 IIpuMeHeHue onpenesuTesns JUisl pelIeHUs] CUCTEMBI JINHEWHBIX YPABHEHUN
27 Penrenne npukiiagHeIX 3a/1a4 C HOMOIIBIO CUCTEMbI JIMHEHHBIX YPABHEHUN
28 Konmponvnaa paooma Ne2 no meme « Muoscecmeo oeiicmeumenbHplx
yucen. Mnozounenvi»
@ynkuuu u rpadpuku. CtenenHasi yHKuus ¢ HeJbIM oKa3aTejieM - 12 yacos
1 Crnioco6s1 3amanus Gpyaknun. Bzanmuo oOpatasie pyHkmn. Kommnosumus
GyHKIUH.
2 I'padux GyHKIMHN. DieMeHTapHbIe MpeoOpa3oBanHus TpaguKoB QyHKIUH
3 O65acTh onpeaeneHusl U MHOYKECTBO 3Ha4eHUH (QyHKIIUN
4 Hynu ¢dyaxiuu. IIlpoMexxyTkn 3HaKOIOCTOSIHCTBA
5 Uérnble u Heu€THbIE pyHKUMU. [Tepuoanueckue GyHKIMN
6 [IpomexyTkr MOHOTOHHOCTH (PyHKIIMH. MaKCUMyMbl U MUHUMYMBbI QYHKIHN
7 Haubombliee 1 HauMeHblllee 3Ha4eHHe QYHKIUU Ha TPOMEXKYTKE
8 JluneiiHast u kBajpaTuuHas QyHKIMH. DJIIEMEHTapHOE HCCIIEI0BaHUE U
rpaduku GyHKIMMA
9 Jpo6Ho-nuHeliHas GyHKIMH. DIIeMEHTapHOE HCCieI0BaHue U rpaduK 3TUX
byHKINHA
10 Crenens C 1enbM nokasareneM. buaom Herotona
11 Crenennas ¢GyHKIMS C HATypalIbHBIM U IEJIBIM NOKa3aresneM. E€ cBoiicTa u
rpaduk
12 Konumponwvnasn paooma No3 no meme « @ynkuyuu u cpagduxuy
Apupmernyecknii KopeHb n-0il creneHu. UppannonanbHble ypaBHenus - 18 yacos
1 ApubMeTnuecKknii KOpeHb HATYPAJIbHOM CTETICHH U €T0 CBOMCTBA
2 [IpeoOpazoBaHus YHCIOBBIX BRIPAKEHUH, COIEPIKANINX CTCTICHU
3 BplHECEHME MHOXKHTENS U3-1101 3HAKA KOPHS
4 Brecenne MHOXKUTEIIS 1101 3HAK KOPHS
5 Coxkpaienue apo0el, coepikaiimux paaaKaibl
6 [IpeoOpazoBanue MpparmoHaIbHBIX BEIPAKCHUMA
7 [ToBTOpeHue 1O TeMe «AprUPMETHUECKUA KOPEHb N-HOM CTETICHNY
8 Konumponvnas paboma Nod no meme «Apugpmemuueckuii kopens n-oi
cmenenu»
9 HppanmoHajibHbIE YpaBHEHUS
10 O0671acTh JONYCTUMbIX 3HAYEHUI UPPALMOHATIBHOTO YPAaBHEHMS
11 OCHOBHBIE METO/IbI PEILIEHUS UPPALIMOHATIbHBIX YPABHEHHN
12 PaBHOCHIIbHBIE TIEPEXObl B PEIIEHUU UPPALIMOHAJIBHBIX YPaBHEHUN
13 AJTOPUTM pelIeHUs] UPPALIMOHAIBHBIX YPaBHEHUI
14 Pemenue nppanroHaJIbHBIX ypaBHEHUN
15 Pemenue nppanroHaIbHBIX YpaBHEHUI
16 CBoiicTBa U rpaduk KOpHS n-0i CTENeHN KaK (GyHKIUU OOpaTHOM CTENEeHH ¢
HaTYpaJIbHBIM I10Ka3aTeIeM
17 IloBTOpenue no teme «MppanmoHaabHble ypaBHEHUS»
18 Konmponvnasa paboma No5 no meme «Uppayuonanvnsie ypagnenusn
Iloxka3arenbHas pynkuus. [lokasarenbHbie ypaBHeHnus - 10 yacos
1 CreneHs ¢ palluOHAJIBLHBIM [T0OKA3aTEIEM U €€ CBOMCTBA
2 ITokazaTtenbHast pyHKIMS, €€ CBONCTBA U rpadux
3 Vcnonb3oBanue rpaduka GyHKIMN AJ1s peHIeHUs] ypaBHEHHH
4 Iloka3zarenbHble ypaBHEHUS
5 OCHOBHBIE METO/IbI PEILIEHUS IOKA3ATEIbHbBIX YPaBHEHUI
6 IIpuBenenne o0enx yacTel ypaBHEHHUs K OTHOMY OCHOBAaHUIO




Brinecenne 001ero MHOKHUTEINS 32 CKOOKY

Mero/ 3aMEHBI NEPEMEHHON B IIOKA3aTEJIbHBIX YPABHEHHUSX
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Konmponvnas pavoma Neb6 no meme «Ilokazamenvnan pynxyus.
Ilokazamenvnvle ypagnenun»

Jlorapudgmuueckasi pynkuus. Jlorapupmmnueckue ypapHenus - 18 yacos

Jlorapudm yucia
. OCHOBHBIE METOIbI peIICHHsI JIOTapU(PMUUECKUX YPABHEHUH.

CaoiicTBa norapudma

Jlecsatuanbie gorapumol

HatypanbHble norapudmsl

[IpeoOpa3oBaHue BbIpa)KEHUH, COAEepKAIIUX JIOTapU(PMBbI

Jlorapudmuueckas GyHkius, e€ cBoiicTBa U rpaduk

Wcnonb3oBanue rpaduka GyHKIMU A1 pellieHus] ypaBHEHHUH

DYHKIMOHAIBHO-TpaUUECKUIl METO/ PEIICHNs] ypaBHEHU N

Konmponvnasn paboma No7 no meme «Jlocapughpmuueckan ghynxyusn»

JlorapudmMuueckue ypaBHEHUsI

PaBHOCHIIbHBIE TIEPEXO/Ibl B PEIIEHUH JIOTApU(MUUYECKUX YpaBHEHUN

Pemienne ypaBHeHUH 110 OTnpeiesieHUI0 Jorapudma

MeTo1 NOTEHIIMPOBAHUS

Merto/1 BBEJIEHHS] HOBOW MTEPEMEHHOI

Merto 1 torapuMupoBaHus

Ilepexon Kk HOBOMY OCHOBAaHHIO

Pemenue norapugmMuueckux ypaBHeHHI

[ e N Y LN T O TS
OO\]O\UILUJI\)HOGOO\IO\U]LQ"N

Konmponvnas paboma Ne8 no meme «Jlocapugpmuueckue ypasnenusn»

TpuroHomerpuyeckue BbIpaKeHHsl U YPaBHeHuUs - 22 yaca

1 CuHyC, KOCUHYC YUCJIOBOTO apTryMEHTa
2 TaHreHc U KOTAaHT€HC YUCIOBOTO apryMeHTa
3 ApPKCUHYC, apDKKOCHHYC M ApKTaHI'€HC YUCJIOBOIO apryMeHTa
4 Tpuronomerpruyeckas OKpyKHOCTb, OIIPEIEIICHUE TPUTOHOMETPUYECKUX
(yHKLUH YHCIOBOrO apryMeHTa
5 OCHOBHBIE TPUTOHOMETPUYECKUE TOKAECCTBA
6 DopmyJibl JBOMHOTO yriia
7 DopMybl TOHWKEHUS CTEIICHU
8 @DopMyIbl TOJIOBUHHOIO yria
9 DopMysbl CyMMBbI apTYMEHTOB
10 DopmyItbl CyMMBbI QYHKITUH
11 DopmyItbl TPOU3BEACHUS (PYHKITHI
12 IIpeoOpazoBaHye TPUTOHOMETPUUECKUX BBIPAXKEHUH C OMOIIIBIO (hopMyIl
13 Konumponvnasn paboma No9 no meme «Tpuzonomempuueckue eblparcenusnr,
14 Peurenne ypaBHeHUS COSX = a
15 Penienue ypaBHeHUs sinx = a
16 Pemrenue ypaBHenu tgx = a, ctgx = a
17 Meroz 3aMeHbI IEPEMEHHOU
18 YpaBHEHMSI, CBOASIINECS K KBaIPaTHBIM YPABHEHUSIM
19 MeTo1 pa3iioKeHHsl HA MHOXUTENN
20 OaHOpOIHBIE TPUTOHOMETPUUYECKUE YPABHEHHUSI
21 Pemenune TpUroHoMeTpUYECKUX ypaBHEHUI
22 Konmponvnas pavoma Nel0 no meme «Tpuzonomempuueckue
Ypasnuenusn»n
IlocaenoBaTeqapHOCTH M porpeccuu - 10 yacos
1 | ITocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUS IOCIIEI0BATEILHOCTEN




2 Meto1 MaTEMAaTHYECKON MHTYKLIMU

3 MOHOTOHHBIE ¥ OTPaHUYEHHBIE M10CJIEI0BATEIbHOCTU

4 ApumeTrrueckas ¥ reOMeTprudecKas Mporpeccuu

5 beckoHeuHO yObIBaIOIIasi FeOMETPUYECKast IPOTPECCUst

6 Cymma OeckOHEYHO yOBIBAOIIEH T€OMETPHYECKON MPOTPecCHr

7 JIMHENHBIN 1 SKCIOHEHIMAIBbHBINA pocT. Hunco e

8 Dopmyra CI0KHBIX IPOLIEHTOB

9 Hcnonb3oBanue nporpeccuu JUisl pelieHus peajlbHbIX 3aJa4 MPUKIaIHOTO
Xapakrepa

10 Konmponvnaa paooma Nell no meme «Ilocredosamenvrnocmu u
npozpeccuu»

HenpepsbiBuble pynkuuu. IlpousBoanas - 20 yacos

1 HenpepbiBHble yHKIMHN 1 UX cBoiicTBa. Touka pa3pbiBa

2 AcumnToTsl rpadukoB pyHkuMi. CBoicTBa PyHKIIMN HENPEPHIBHBIX Ha
OTpe3Ke

3 MeTo1 UHTEpBAJIOB JUIsl PEIICHUsI HEPABEHCTB

4 [IpumeHeHre cBONCTB HENPEPHIBHBIX (DYHKITUI JIJIs1 pelIeHus 3a1a4

5 [lepBas u BTOpasi Npou3BOAHBIE PYHKINU

6 Onpenenenre, reoMeTpuyecKuil 1 GU3NYECKHI CMBICI TPOU3BOTHOM

7 ANTOPUTM HaxXOKJIEHUS MPOU3BOJHON

8 Dopmyibsl qudhepeHInpoBaHus

9 [IpousBoiHas cteneHHoN QyHKINUN

10 [Tpou3BoIHBIE 2JIEMEHTAPHBIX (DYHKIIHIMA

11 Brruncienue npous3BoAHBIX dJIEMEHTAPHBIX (DYHKITHI

12 [IpousBoHas cyMMbl PyHKITHI

13 [TpousBoHas nmpounsBeneHUAPYHKITII

14 [IpousBoHas yacTHOTO HYHKITUN

15 [TpousBoHass KOMIO3UIUHU QYHKITUN

16 [ToHsiTHEe ¥ BBIUKCIICHHE TPOU3BOIHOM N-TO MOPSAIKA

17 JudbdepenumpoBanne ca0xHON QYHKITUN

18 YpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIMH

19 YpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIMH

20 Konumponvnasn paboma Nel2 no meme «Henpepuvienvie (hynkyuu.
IlIpouszeoonasn»

IloBTOpEHME, 0000IIEHNE, CHCTEMATH3AIMA 3HAHMH - 2 yaca
1 Penienust TpuroHOMETpUYECKUX YpaBHEHUM
2 CucreMaTusalus 3HaHUH

IHoypounoe niianupoBanue AJIEBPA u nayana matemaruyeckoro anaiausa, 11 kiaacc

Ne Hama Tema ypoka
n/n | Ilnan ‘ Dakm
Hccnenopanne pyHKnmii ¢ NOMOIbIO NPOU3BOIHOM - 24 yaca
1 IToBTOpenue. @opmyinsl 1uddepeHIMpoBaHUs
2 IIpaBuna muddepeHurpoBanus
3 [TpumMeHeHre Mpor3BOIHON K UCCIIeI0OBaHMIO (PYHKIIMH HA MOHOTOHHOCTh
4 ITpumMeHeHne Mpon3BOIHON K UCCIIEIOBAHHIO (PYHKIMIA HA SKCTPEMYMBI
5 OKCTpeMyMbl (GYHKIIUH
6 Brrancnenue s3kcTpeMyMoB (QyHKIUU
7 [TpumMeHeHre MPOM3BOIHON IS I0KAa3aTeIbCTBA TOXKIECTB M HEPABEHCTB
8 [Toctpoenue rpadukoB QyHKIMH
9 VccnenoBanue QpyHKIMU U OCTpoeHue rpaduka GyHKIUU
10 CBs13b Mex 1y rpadukoM QYHKIIMH U TpaGHUKOM e€ MPOU3BOAHOM




11 Haubouspiiee u HanMeHblee 3HaUYCHHUSI (QYHKIIMU Ha IPOMEKYTKE
12 3aaun Ha OTHICKAHWE HAMOOJIBIITUX U HAUMEHBIIINX 3HAYCHUN BEJTMYUH
13 Pemenue 3a1a4 Ha HaX0XKJEHHE HaMOOJbIINX U HAMMEHBIINX 3HAYEHUM
14 [TpumMeneHne Mpon3BOIHON K UCCIEIOBAHNIO (DYHKIIUU
15 Konumponvnas paboma Nel no meme «Hccnedosanue gynxyuii ¢
HOMOUBIO NPOU3BOOHOUL»
16 [IpumeHeHne nporu3BOIHOM Ul HaX0XKACHUS HAWIY4llIero peleHus B
IPUKIIAJHBIX 33/1a4ax
17 [IpuMeHeHne nNpon3BOIHON B PEICHNUH 3a4a4
18 [IpumeHeHue nporu3BOIHOM [yl HaX0XKACHUS HAWIYdIIero peleHus A
OTIPEICNICHNUs] CKOPOCTH IPOIIecca, 3aJaHHOT0 (HOopMYIoi 1M rpadukom
19 [IpuMeHeHne npon3BOIHOM Il HAXOKACHUS HAWITYyYLIErO PEIICHUS IS
OTpEJIeNIEHUs] YCKOPEHMUsI Ipoliecca, 3aAaHHOT0 (GopMyIoil mim rpadpukom
20 Komnoszunus ¢pyHkumii
21 ['eomerprueckne o0pa3bl ypaBHEHUN HAa KOOPAWHATHOM IJIOCKOCTH
22 ['eomeTpuueckre 0Opa3bl HEPABEHCTB HA KOOPIMHATHOM TIOCKOCTH
23 [ToBTOpenue no teme «MccnenoBanue GyHKIUN ¢ TOMOIIBIO IPOU3BOTHOM»
24 Konmponvnaa paboma Ne2 no meme «Hccnedosanue ghyynxkyuii ¢
HOMOU{BIO NPOU3EOOHOUL»
IlepBooOpa3Hasi u mHTErpaJ - 12 yacon
1 [TepBooOpa3zHas
2 OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX
3 [lepBooOpa3Hble IeMEHTAPHBIX QYHKIHIMA
4 [IpaBusia Hax0XIEHUS TEPBOOOPAZHBIX
5 Huterpain. ['eomeTpuyeckuii CMbICT UHTErpajia
6 Brruncnenue onpenenéaroro uaTerpaia no Gopmysne Hetorona-Jleiionuna
7 [IpuMeHenne nHTEeTrpaia I HaXO0XKACHUS TUIOMAACH MIOCKUX QUTYP
8 [IpumeHeHne uHTerpana st HAX0XKACHUS 00bEMOB I€OMETPUUYECKUX TEI
9 [Tpumepsr permenuit quddepeHInaTbHbIX YPAaBHECHUI
10 MatemaTtuueckoe MOJEIUPOBAHKUE PEAIbHBIX IIPOIIECCOB C TOMOIIIbIO
muddepeHnanbHbIX YpaBHEHUH
11 [ToBTOpenue no reme «IlepBooOpaszHas u UHTErpam»
12 Koumponvnasa paooma Ne2no meme «Illepeooodpaznan u unmezpan»
I'padpuxu Tpuronomerpudeckux pynkuuii. TpuronomMmerpuyeckue HepaBeHcTBa - 16 yacon
1 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TpaduKu
2 CpoiicTBa u rpaduk GyHKIHH Y = COSX
3 CpoiicTBa u rpaduk GyHKIHH Y = sinX
4 I'paduku Qynkuuit y = tgx, y = ctgx
5 Penienne TpUroHOMETPHUYECKUX YPaBHEHH ¢ TOMONIBIO IpauKOB
6 OT60p KOpHEH TPUTOHOMETPUUECKHIX YPaBHEHHI C MOMOIIBIO rpaduka
7 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHUI MeTOI0M nepebopa
8 OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH IBOMHBIM HEPAaBEHCTBOM
9 OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
10 TpuronomeTpruyeckue HepaBeHCTBA
11 MeTo bl pelieHne TPUTOHOMETPUYECKUX HEPABEHCTB
12 Pemenune TpuroHoMeTpruueCcKUX HEPABEHCTB
13 Penienne TpUroHOMETPHUUECKUX HEPAaBEHCTB rpaduuecku
14 Pemenne TpUroHOMeTprUYECKUX HEPABEHCTB
15 IToBTOpenue no reme «I'paguku TPUTOHOMETPUUYECKUX (DYHKITHIA.
TpuronomeTpruyecknue HEpaBEHCTBA»
16 Konmponsnaa paboma Ne3no meme «I pagpuku mpuzonomempuueckux

¢ynxyuii. Tpuzonomempuueckue HepageHcmea»




I/Ippaunonaﬂbnme, NnoxKa3aTeJIbHbIC U norapnq)aneCKne HEpaBCHCTBA - 24 yaca

1 IIpocTenmme nokasareabHble HEPABEHCTBA
2 CBeJleHUE NIOKAa3aTEIbHOTO HEPABEHCTBA K IPOCTENILIEMY
3 Merto/ BBEICHUsI HOBOM IIEPEMEHHOMN
4 PaznoxeHnne Ha MHOKUTEIN
5 CBeJileHUE K PaBHOCUJIBHON COBOKYTHOCTHU
6 Mertoj panioHanu3anuu (3aMmeHa MHOKUTEIIEH )
7 I'padrueckue MeTOIbI pellIeHNs OKA3aTeIbHBIX YPAaBHEHHUI M HEPABEHCTB
8 [Ipocreiinume gorapudmuyueckue HepaBeHCTBA
9 Jlorapudmuueckre HepaBeHCTBA, CBOASAIIUECS K IPOCTEHIINM
10 MeTo 1 3aMeHbI IEPEMEHHO N
11 JlorapudmMuueckne HEpaBEHCTBA, CBOSIIMECS K PAIIMOHATIbHBIM
12 Jlorapudmuueckre HEpaBEHCTBA, COIEPKALINE IEPEMEHHYIO B OCHOBAHUU
norapudma
13 Merto1 UHTEPBAJIOB
14 ['pacdmyeckuii MeTo1 penieHust JorapupMIUUecKuX YpaBHEHUM U HEPABEHCTB
15 HppanmoHaibHble HEPaBEHCTBA CTAHIAPTHOTO BUA
16 Merton nepexoja K paBHOCUJIBHON CUCTEME
17 JpoOHo-upparnmoHaibHbIe HEPAaBEHCTBA
18 Merto/ 3aMEHBI NEPEMEHHOM
19 HppannonanbHbie HEPAaBEHCTBA CMEIIAHHOTO TUTIA
20 WppatmonanbHble JorapumMuueckie HepaBeHCTBA
21 YMHOXEHUE Ha CONPSKEHHOE
22 Meton MHTEpBaJIOB
23 I'paduaeckuit MeTos peleHus: HPPaAMOHATBLHBIX YPABHCHUN 1 HEPABCHCTB
24 Konumponvnas paboma Ne4dno meme «Hppayuonanvnvie, nokazamenivHole
U 102apumuueckue HepageHcmaea»
KommuiekcHsble uncia - 10 yacos
1 [loHsATHE KOMIIEKCHOTO Ynca
2 Anrebpanyeckasi hopMa 3anucu KOMIUIEKCHOTO YHclia
3 Apudmernueckre onepanuu ¢ KOMIUIEKCHBIMHU YUCIIaMU
4 Apudmernueckue onepanuu ¢ KOMIJIEKCHBIMHU YUCIIaMU
5 Tpuronomerpuueckas popma 3anucyu KOMIUIEKCHOTO YHCIia
6 N300pakeHne KOMIUIEKCHBIX YHCE Ha KOOPJIMHATHON MIIOCKOCTH
7 dopmyna Myaspa
8 KopHu n-o#i cTenenu n3 KOMIUIEKCHOTO YHCIia
9 [IpumeHeHre KOMIUIEKCHBIX YUCEN Ui pelieHns GU3NIECKuX 1
r€OMETPUUECKHX 3a]1a4
10 Konumponvnasa paboma Ne5no meme «Komnnekcuwie uucna»
HartypasabHbie u neJbie ynciaa - 10 yacos
1 HarypanbHble u niensie yncna
2 IIpu3HaK JEIMMOCTH LIETBIX YUCEI
3 [IpuMeHeHNne NPU3HAKOB AETMMOCTH 1EJIBIX YHCET
4 [Ipumenenne HOJI u HOK muis perienust 3a1a4 B 1IENIbIX YKACTIAX
5 Brluncienue ocTaTkoB 0 MOJTYIIIO JUIsl peI€HUs 3a/1ay B LEJbIX YUCIIax
6 IIpuMeHeHne 0CTaTKOB 110 MOIYJIIO JIsl PEIIEHUS 3a1a4 B LENbIX YUCIIaX
7 Anroput™ EBkinna
8 [Ipumenenue anroputma EBknna 1yist penieHus 3aad B HEIbIX YHCIAX
9 IToBTOpenue no reMe «HaTypanbHble U LI€IbIE YHCTIA»
10 Konmponvnasn paboma Nobno meme «Hamypanvusie u yenvie yucaa»

CucreMbl pallHOHAIbHBIX, HPPALMOHAILHBIX OKA3aTeJAbHBIX H JIOTapu(pMUYECKUX YPABHEHUH —

12 yacoB




Cucrema 1 COBOKYITHOCTh YPAaBHEHMM

PaBHOCHIIBHBIEC CUCTEMBI H CHUCTCMBbI-CIICACTBHUA

OCHOBHBIE METO/Ibl PEILIEHUSI CUCTEM PAIlMOHAIbHBIX YPAaBHEHUN

OCHOBHbBIE METO/Ibl PEIIEHUSI COBOKYITHOCTEH pallMOHAJIbHBIX YpaBHEHUI

OJHOPOIHBIE CUCTEMBI YPaBHEHUN

OCHOBHbBIE METO/Ibl PEILIEHUS] CUCTEM HPPALMOHAIbHBIX YPABHEHUH

OCHOBHbBIE METO/Ibl PEILIEHUSI COBOKYITHOCTEN UPPAIlMOHAIbHBIX YPaBHEHUN

OCHOBHBIE METO/Ibl PEILICHUSI CUCTEM M0KA3aTEJIbHbIX YPAaBHEHUM

OCHOBHbBIE METO/Ibl PEILIEHUSI COBOKYTHOCTEN NOKAa3aTEJIbHbIX YPaBHEHUN

OCHOBHBIE METO/IbI PEIICHUS CHCTEM JIOTAapHU(PMHUECKUX YPaBHEHUI

OCHOBHBIE METOIbI PEIICHHSI COBOKYITHOCTEH JOTapu(PMUIECKUX YpaBHEHHI

DSl an|u|s|v|—

Konmponvnas paooma Ne7no meme «Cucmemul payuonHaipbHIX,
UPPAUUOHAIbHBIX NOKA3AMEIbHBIX U J102aPUPMUUECKUX YPAGHEHUTL»

3anaum ¢ napamerpamu - 16 yacon

PanmoHanbHbIE ypaBHEHUS € TapaMeTpamMu

PannoHasibHbIE HEpABEHCTBA C TapaMeTpaMu

PanrioHanpHbBIE CUCTEMBI € TapaMeTpamMu

HppanmonanbHble ypaBHEHUS C TapaAMETPAMHU

WppatimoHanbHbl HEpaBEHCTBA C MapaMeTpaMu

HppanmonanbHble CUCTEMBI C TApaMeTpaMu

[Toka3arenpHble ypaBHEHUs C TapaMeTpamMu

[loka3zarenbHble HEPABEHCTBA C NapaMeTpaMu

[TokazarenbHble CUCTEMBI C TapaMeTpaMu

Jlorapudmuueckre ypaBHEHUS C IapaMeTpaMu

Jlorapudmuueckiue HepaBeHCTBA C TapaMeTpaMH

Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu

TpuronomeTpruyeckue ypaBHeHHUs ¢ TapaMeTpaMu

TpuroHomeTprudeckne HepaBEHCTBA C MTAPAMETPAMHU

TpI/IFOHOMeTpI/ILIeCKI/Ie CHUCTCMBI C IMapaMETpaMu
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Konmponvnas paboma Ne7no meme «3adauu ¢ napamempamu»

IloBTOpEeHUe, 00001IeHNEe, CHCTEeMATH3alMsl 3HaHUii - 16 yacoB

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

Pemenue npoOHO-palioHaIbHBIX YPAaBHEHUN

DneMeHTapHOoe ucciaeioBaHue U rpa@uku QyHKIHMA

Hpeo6pa3013aHH;1 YHCJIOBBIX Bpra)KeHHﬁ, COACPIKAIUX CTCIICHNU U KOPHH

Pemenue nppanroHaibHBIX ypaBHEHUN

OCHOBHBIC MCTOJbI PCIHICHUA ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

Pemenne norapumMuueckux ypaBHEHHIA

[IpeoOpazoBaHye TPUTOHOMETPUUECKUX BBIPAKECHUN

Pemenue TPUT'OHOMCTPUYCCKUX ypaBHeHI/Iﬁ

OT60p KOpHEH TPUTOHOMETPUYECKIX YpaBHEHUI

Brruncnenue npons3BoAHbIX 3JI€MEHTapHbBIX QYHKIUT

ITpuMeHeHre MPOr3BOIHON K UCCIIEIOBAHUIO (DYHKIIUU

HpI/IMeHeHI/Ie HHTCIpajia IJId HAXOXIACHUA ILUIOIIAJIECH IIJIOCKHUX (I)I/Il“yp

Ilpomesccymounaa ammecmavus. Hmozoeaa konmpoavnas paboma (Ne§)

AHanu3 pe3ysnbTaToB KOHTPOJIBHOU pabOThI
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