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HHOACHUTEJIBHAA 3AIIMCKA
HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hayaia MaTeMaTHYECKOrO aHalIM3a» SBIAETCS OJHUM U3 Hauboyiee 3HAYUMBIX B
porpaMMe CTapIiei MIKOJbI, TOCKOIBKY, C OJHOW CTOPOHBI, OH 00eCIeYrBACT HHCTPYMEHTAIBHYIO 0a3y JUIs
U3Y4YEHUS BCEX €CTECTBEHHOHAYYHBIX KYPCOB, a C APYroil CTOPOHbI, (POPMUPYET JIOTUYECKOE M aOCTpaKTHOE
MBIIUICHHE y4YaIlUXCs Ha YpOBHE, HEOOXOIMMOM JJIsi OCBOCHHUS MH(DOPMATHKH, OOLIECTBO3HAHUSA, HCTOPUH,
CIIOBECHOCTU U JPYIMX ITUCHMIUIMH. B pamkax AaHHOTO Kypca ydaluecs OBJIAJEBAIOT YHUBEPCAIbHBIM
SI3BIKOM COBPEMEHHOU HayKH, KOTOpast POpMyYIHpPYeT CBOU JOCTHXKCHUS B MAaTEMAaTHUECKOH opme.

Kypc anreOppl 1 Hauan MaTeMaTUYeCKOTO aHAIM3a 3aKJIaJbIBa€T OCHOBY JUIS YCIEHIHOTO OBJIAJCHUS
3aKOHaMHu (1)I/ISI/IKI/I, XHUMHU, 6I/IOJIOFI/II/I, IIOHUMaHHus1 OCHOBHBIX TGHI[GHLII/If/’I Pa3sBUTHA SKOHOMHUKH U
OOIIIECTBEHHON JKM3HM, TIO3BOJIIET OPHEHTHUPOBATHCA B COBPEMEHHBIX LU(PPOBBIX U KOMIBIOTEPHBIX
TCXHOJIOTHAX, YBCPCHHO HCIIOJIB30BAaTh UX IJIA II&HBHGﬁHIGI‘O 06pa3013aH1/1;1 U B HOBCGHHGBHOﬁ J)KU3HU. B TOXE
BpeMsl OBJIaJicHUE aOCTPAaKTHBIMU U JIOTUYECKH CTPOTMMH KOHCTPYKIUSIMHU aiureOpbl M MaTeMaTHYecKOro
aHallM3a pa3BUBAeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTh, JIOKa3bIBATh
YTBEPXKACHUSI C TOMOIIbI0 HWHAYKIMM M PpaccyKIaTb JACIYKTUBHO, HCIIOJNb30BaTh OOOOIIEHHE U
KOHKPETHU3aINIo0, a0CTparupoBaHue U aHAIOTHIO, (POPMHUPYET KPEaTUBHOE U KPUTHIECKOE MBIIIUICHHUE.

B xonme uzyuenus kypca «Anredpa v Hayaia MaTeMaTHYECKOTO aHAllM3a» ydyalluecs MOJIy4aroT HOBBIN
OIIBIT PCHICHUA MPHUKIAAHBIX 3adda4d, CAMOCTOATCIIBHOIO IMOCTPOCHUA MATECMATUUCCKHUX MOIICJIGI71 PCAIbHBIX
CUTyallul, MHTEPHpPETAlMU TOJYYCHHBIX pEIICHUW, 3HAKOMSITCI C MpUMEepaMH MaTeMaTUYeCKUX
3aKOHOMepHOCTCﬁ B IIpUpOAC, HAYKC M HMCKYCCTBEC, C BBIJAIOIIMMUCA MATCMATHYCCKUMH OTKPBITUAMU U HUX
aBTOpaMH.

Kypc oGnamaer 3HAUMTENBHBIM BOCHUTATEIBHBIM TMOTEHIIMAIOM, KOTOPBIM pealin3yeTcs Kak dYepes
y4eOHBI MaTepual, crocoOCTBYIOMIMKA (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M 4epe3 CHelUupUuKy
y4eOHOW ACSITeNFHOCTH, TPEOYIOMEH MPOJOKUTEIFHON KOHIICHTPAIMM BHHMAHHUS, CAMOCTOSATEIHHOCTH,
aKKYpPaTHOCTH M OTBETCTBEHHOCTH 32 MIOJYyYCHHBIN pe3ysbTar.

B ocHoBe Mmetomauku oOyueHus anredOpe W HavajsamM MaTEeMaTUYECKOrO aHallW3a JISKUT JeATeTbHOCTHBIN
MIPUHIINI 00yYEHUS.

B crpykrype kypca «Anredpa ¥ Hadajga MaTeéMaTHYECKOIO aHaIW3a» MOXHO BBIICIUTH CIEAYIOIINE
CoJiepKaTeIbHO-MeToANYecKre TuHUM: «Yucna u BbrauciaeHus», «OyHkuuu U rpaduxu», «YpaBHEHUS U
HepaBeHCTBa», «Hauana wmaTemaTtnueckoro asanmsa», «MHoxecTBa M JIoTHKa». Bce OCHOBHBIE
COJIEPKATEIbHO-METOANYECKUE JTUHUU U3YYaloTCS Ha MPOTSHKEHUH JBYX JIET OOydeHUs B cTaplied IIKoJe,
CCTCCTBCHHO OIIOJIHAA ApYT JApyra W IHOCTCIICHHO HACBIIIAACh HOBBIMM TCMaMM U pas3aciaMu. MoxHo ¢
YBEPEHHOCThIO CKa3aTh, YTO JMJAHHBIA KypC SIBISETCS HMHTETPATUBHBIM, IOCKOIBKY OOBEIUHSET B cebde
COACPIKAHUEC HCCKOJBKUX MAaTEMATUYCCKUX AUCHUILINH, TAKUX KaK anre6pa, TPUTOHOMCTPHA, MaTeMaTHYECKUU
aHaJIM3, TEOpHUsI MHOXKECTB, MaTeMaTudeckas Jioruka u jp. Ilo mepe Toro, kak ywamuecs OBIaJ€BalOT BCE
0ojiee MMPOKUM MaTEMaTHYECKUM annaparoM, y HUX IOCIEI0BaTENbHO (POPMHUpPYETCS M COBEPIIEHCTBYETCS
YMEHUE CTPOUTh MATEMAaTUYECKYIO MOJENb peaJbHON CUTYyallud, NPUMEHSATh 3HAHUA, IOJYyYEHHBIE MpHU
M3y4YeHUU Kypca, JUIsl PElIeHUsT CaMOCTOATENbHO CGHOPMYIMPOBAHHOM MaTeMaTHYEeCKOW 3ajadd, a 3aTeM
MHTEPIPETUPOBATH CBOW OTBET.

ConepxarenpHo-MeTOoIMUecKast JUHUS «YHucna u BBIYMCICHHS» 3aBepiiaeT (GOPMHUPOBAHHE HABHIKOB
UCIOJIb30BaHUs JEHCTBUTENBHBIX YHCEN, KOTOpoe OBbLJI0 HaYaTO B OCHOBHOM ITkouie. B crapiieit mikone ocoboe
BHUMaHUE YyAensercs (OPMUPOBAHUIO HAaBBIKOB pALMOHAIBHBIX BBIUYMCICHUN, BKJIIOYAIOMIUX B ceOd
WCIONIb30BaHNE PA3IMYHBIX (OPM 3amUCH 4YMCIa, YMEHUE JAeNaTh MPHUKUAKY, BBITOIHSATH MPHOIMKEHHBIE
BBIYUCIICHUSA, OLUCHHUBATH YHCJIOBBIC BBIPAKCHU, pa6OTaTB C MaTeMaTHYeCKMMM KOHCTaHTaMH. 3HaKOMEIE
yUYalluMCsl MHOKECTBa HATypajbHBIX, LEJbIX, PAIMOHAIBHBIX M JAEUCTBUTEIBHBIX YHCEN JIOMOJHSIOTCS
MHO>KECTBOM KOMIIIEKCHBIX umcel. B KaXXJI0OM H3 3TUX MHOXCECTB pacCcCMaTpUBarOTCA CBOMCTBEHHEIE ceMy
crenuQuIecKre 3a/1a4 U ONepaluu: JelieHue Halelo, ONepUpPOBaHUE OCTaTKAMHU Ha MHOKECTBE IIEJIbIX YHCeT,;
ocoOble CBOWCTBA paluOHAJIBHBIX W HPPAIHUOHAIIBHBIX YHUCCII; apI/I(bMeTI/I‘—IeCKI/Ie orncpanmuu, a TaK¥XeE
W3BJICUYCHHE KOpPHS  HATypaJlbHOM CTENMEHM Ha MHOXECTBE KOMIUIEKCHBIX 4Hcel. braromgaps
MOCJIEIOBATEILHOMY PACIIUPEHUI0 Kpyra HCIOIb3yeMbIX YHCEI W 3HAKOMCTBY C BO3MOXKHOCTSAMH HX
MPUMEHEHUS I PElIeHUs] pa3luYHbIX 3a1ad (opMHpyeTcs MPEICTaBICHHE O €IMHCTBE MaTEeMaTHKH Kak
HaykKl M €€ polM B TOCTPOEHUU MOJIEJeH pealbHOro MHpa; IIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKpETH3alus.



Jluans «YpaBHEHHUS M HEPABEHCTBA» peaU3yeTcs Ha MPOTSKEHUH BCETO OOyueHHUsl B CTapllel MIKoJe,
IIOCKOJIBKY B Kax/10M paszzaeie [IporpaMmsl IpeaycCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3a1a4d. B pesynbrare
y4daluecs: OBIAJEBAIOT PA3JIMUYHBIMU METOJIAMU PELICHHS pallMOHAIbHBIX, UPPALMOHAIBHBIX, I0Ka3aTEIbHBIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPHUECKUX YPAaBHEHUI, HEPABEHCTB U CHUCTEM, a TAaKKe 3a/1ad, COACpKaIIuX
napameTpbl. [lomydyeHHble yMEHUS HIMPOKO HCIONB3YIOTCS MPU HCCIENOBAaHUM (YHKIHUM C MOMOIIBIO
MPOU3BOJIHOM, MpPU PEIICHUM MPHUKIAJAHBIX 33Jad W 3aJad Ha HaXOXKICHHWE HAMOONBIIMX M HAUMEHBIINX
3HaueHU Qynkuuu. [laHHas cojaepxarenpHas JHMHUS BKIIOYaeT B ceOs Takke (HOpMHUpPOBAHHE YMEHHIA
BBIMOJIHATE  pacy€éTtel 1o  (GopmynaM, MpeoOpa3oBaHMs  pAlMOHANBHBIX,  HUPPAHOHAIBHBIX |
TPUTOHOMETPUYECKHUX BBIPAXKEHHUI, a TakkKe BBIPAXKECHHM, coAepallux CTeneHu H yorapudmel. braromaps
U3Y4YEHHUIO aIreOpandyeckoro marepuana I[pPOUCXOAUT JalbHEWIEe pPa3BUTHE AITOPUTMUYECKOIO MU
abCTPakTHOrO MBIIUICHUS ydYalluxcs, (QOPMHUPYIOTCS HAaBBIKM JEAYKTUBHBIX PpACCYXICHUU, pabOThl C
CHUMBOJIBHBIMH (hOpMaMH, MPEICTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABEHCTB M HEPABEHCTB.
Anrebpa npenaraet 3¢ GheKTUBHbIE HHCTPYMEHTHI 1711 PELICHUS MIPAKTUYECKUX U €CTeCTBEHHOHAYYHBIX 3a/1a4,
HarJIsiJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KAaK SI3bIKa HAYKHU.

CopepxarenpHo-MeTonuyeckass JuHUS «DyHKIMM W TpaduKW» TECHO NeperyieTaeTcs ¢ APYTUMHU
JUHUSAMH Kypca, TOCKOJIbBKY B KAKOM-TO CMBICIIE 331a€T I10CJIE0BATEIbHOCTh U3yueHusl MaTtepuana. M3ydenue
CTETIEHHOM, MOKa3aTeIbHOM, JorapupMUUecKoil U TPUTOHOMETPUUECKUX (PYHKIIMMA, UX CBOWCTB M IpaUKOB,
UCTOJIb30BaHNe (DYHKIMUA JUISI PEUICHUs 3a1ad W3 APYruX Y4eOHBIX MPEJAMETOB M PEaTbHOH KHU3HH TECHO
CBSI3aHO KaK C MaTeMaTHYECKUM aHallM30M, TaK U C pelIeHHeM ypaBHEHUW U HepaBeHCTB. [Ipu 3Tom Gombiioe
BHUMaHHE ynensieTcss (OPMUPOBAHHIO YMEHHS BBIpaXaTb (OpPMylIaMH 3aBUCUMOCTH MEXAY DPa3InYHBIMU
BEJIMYMHAMH, HUCCIIEIOBATh MOJyYeHHbIE (YHKIUH, CTPOUTHh WX Trpaduku. Marepuan 3Toi coaepkaTenbHON
JIMHUM HAleJIeH Ha pa3BUTHE YMEHHUI U HAaBBIKOB, MO3BOJISIOLIMX BBIPAXKAaTh 3aBUCUMOCTH MEXKY BEIMYMHAMU
B pa3nu4HON (opme: aHaTUTHYECKOH, rpaduyeckoil u crnoBecHOM. Ero m3ydeHue crnocoOCTBYeT pa3BUTHUIO
AITOPUTMUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K 0000IIEHUIO 1 KOHKPETH3ALUH, UCIIOJIB30BAHUIO AaHAJIOTHIA.

ConepxarenpHas nuHHus «Havama maremaTM4eckoro aHajiv3ay MO3BOJISIET CYIIECTBEHHO PACIIUPUTh
Kpyr KaKk MaTeMaTH4eCKHX, TaK M MPUKIIAJHBIX 33]a4, JOCTYIHBIX IIKOJIbHUKAM, TaK KaK y HUX IOSBISETCS
BO3MOXXHOCTh CTPOUTH TpapuKU CIOKHBIX (QYHKIUH, ONMpenesaTh X HAauOOJbIINe U HAaUMEHBIINE 3HAUCHUS,
BBIUUCIIATh TuIOmAAn (uryp m oOBEMBI TeN, HAXOAWTh CKOPOCTH M YCKOpeHHUs mporeccoB. [lanHas
coJiepKaTesibHasl JIMHUSL OTKPBIBAET HOBBIE BO3MOXHOCTHU IOCTPOCHMSI MAaTEMaTHYECKUX MOJIETEH pealbHbIX
CUTyalluli, IO3BOJSET HaXOAWTh HaWJydlllee pElIeHue B MPUKIATHBIX, B TOM YHUCJIE COLMAJIBHO-
HSKOHOMHMUECKHUX, 3a/Jadax. 3HAKOMCTBO C OCHOBaMM MaT€MaTHUYECKOro aHaju3a CIIOCOOCTBYET pa3BUTHUIO
abcTpakTHOro, (POPMaIbHO-JIOIMUECKOI0 U KPEaTUBHOI'O MBILIUIEHUS, (OPMUPOBAHUIO YMEHUH paclo3HaBaTh
IIPOSIBJIEHUSI 3aKOHOB MAaTE€MaTMKH B HayKe, TEXHMKE M HCKYCCTBE. Y4Yallluecs Y3HAIOT O BBIJAIOLIUXCA
pe3ylbTaTax, MOJIyYeHHBIX B XOJI€ pa3BUTHS MaTEMaTHKHU KaKk HayKH, U 00 UX aBTOpax.

ConeprxaTenbHO-METOANYECKas JIMHUS «MHOXKECTBa M JIOTHKAa» BKIIOYACT B ce0sl AJIEMEHTHI TEOPHH
MHOKECTB U MaTeMaTU4YeCKOU JIOTUKU. TeopeTHuKo-MHOKECTBEHHBIE MPEICTAaBICHHs IPOHU3BIBAIOT BECh KYpPC
IIKOJIbHOM MaTeMaTHKU W Npe[siaraloT Haubosiee YHUBEPCAJIbHBIN S3bIK, OOBEIUHSIONMI BCEe pa3Jelbl
MaTeMaTHKU U €€ MPUIIOKEHHUM, OHU CBSA3BIBAIOT pa3Hble MaTeMaTHYECKHE JUCUUIUIMHBI U X MPUJIOKEHUS B
enuHoe 1enoe. [1oaToMy BakHO 1aTh BO3MOKHOCTB IIKOJBHUKY TOHUMaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTHUKH U HUCII0JIb30BATh €r0 IS BBIPAXKEHUS CBOMX MbICIIEH. [[pyruM Ba)XKHBIM MPU3HAKOM
MaTeMaTHUKU KaK HayKH CIIeAyeT NpU3HaTh CBOMCTBEHHYIO €W CTpPOrocTh OOOCHOBAaHUN U CJeJ0BaHUE
ornpeAeNéHHBIM MpPaBUaM MOCTPOCHHUS J0Ka3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTAaMU MaTeMaTH4eCKOW JIOTUKU
CIOCOOCTBYET Pa3BUTHUIO JIOTMUYECKOTO MBIIUICHUS y4yalllUXcs, MO3BOJISIET UM CTPOUTH CBOU PACCyKICHHUS Ha
OCHOBE JIOTUYECKUX MPaBUi, (POPMHUPYET HABBIKU KPUTHUECKOT'O MBIILIICHHUS.

B kypce «Anrebpa u Hauana MaTeMaTHMYECKOTO aHaJIN3a» MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO
MOJIETTUPOBaHUS, KOTOpbIE TMPU3BaHbl CIIOCOOCTBOBaTh (OPMHUPOBAHHIO HABBIKOB IOCTPOEHHS Mojiesei
peanbHBIX CHUTyallui, HCCIEIOBaHMSA STHX MOJENeHd ¢ IMOMOIIBIO ammapara airedpbl U MaTeMaTH4ecKOoro
aHaJlM3a, WHTEPIPEeTalluyd TOJYyYEHHBIX pe3ylbTaToB. Takue 3aJaHusl BIUIETEHbl B KaXAbld M3 pa3JelioB
IIporpaMMBbl, OCKOJIBKY BECh MaTEpHal Kypca IIMPOKO UCIIOJIb3YETCs JUIs pEelIeHUs NpUKIaaHbIX 3a1ad. [Tpu
pElIeHNN peallbHbIX MPAaKTUYECKUX 3ajjad Yydallluecs pa3BUBAIOT HaAOJI0/IAaTeNbHOCTh, YMEHHE HaXOJUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbCs, MCIOIb30BATH AHAIOTHIO, 0000IIATh U KOHKPETU3UPOBATh MPOOIIEMY.
JlesiTenbHOCTh IO POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAJAHBIX 337a4 OpraHU3yeTcs B MPOLECCe U3YUYEHHUS
BCEX TEM Kypca «Ajredpa v Hayaiaa MaTeMaTHUYECKOTO aHAIN3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Cornacno yueObnomy miuany B 10 —I11 xmaccax wu3yuaercs y4eOHBIH Kypc «AnreOpa M Hayaja
MaTEeMaTH4eCKOT0 aHaJIM3a», KOTOPBI BKIIOUAeT B ce0s CIeIyIONe OCHOBHBIE pa3zessl coaepxkanus: «Hucma
Y BBIYHCIICHUSI», «YPaBHEHHS U HepaBeHCTBa», «DyHKuuU u rpadukm», «Hadana MaTeMaTHYECKOTO aHAIIN3ay,
«MHOeCTBa 1 JTOTUKa».

B YuebHoM 1u1ane Ha u3y4deHue yriayOn€HHOro Kypca anreOpbl M Hadal MaTeMaTHYECKOro aHalu3a B
10—11 xyaccax oTBoMTCS He MeHee 4 y4eOHbBIX YacOB B HEJIEIIO B TEUECHHE KaXKI0T0 T0J1a 00yUeHHUs, BCEro 3a
1Ba roja ooydeHus: — He menee 280 y4eOHBIX YacoB.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA VYYEBHOI'O IIPEJMETA «AJITEBPA U
HAYAJA MATEMATHYECKOI'O AHAJIM3A»

OcBoenue ydeOHOro mpeameTa «Anredpa W Hayajga MaTeMaTHYECKOTO aHAIM3a» JIOJDKHO 00ecIeunBaTh
JOCTHKCHHE Ha YpPOBHE CpPEIHEr0 OOIIero OoOpa30BaHUs CICAYIONMIMX JHYHOCTHBIX, METANpPEIMETHBIX H
MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JUUYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yIbTaThl OCBOEHUS MPOTrpaMMBbl yueOHOTo rpeaMera «MaTeMaTHKa» XapaKTepU3yIOTCs:

I'pakjaHCKOE BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO TPAKIAAHCKONW MO3UIIMU O0YYarOMIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO YJIEHA
pOCCHICKOTO OO0IIecTBa, MPEJCTABICHHEM O MAaTEeMATHYECKUX OCHOBAaX (PYHKIIMOHHPOBAHHS Pa3THYHBIX
CTPYKTYp, SBIEHUH, NpOUEAYyp TpaxkJaHCKOro obmiectBa (BBIOOPBL, OHNPOCBI M TMp.), YMEHHEM
B3aUMO/ICHCTBOBATH C COLIMAIbHBIMUA MHCTUTYTaMHU B COOTBETCTBUU C MX (PYHKIIMSIMU U HA3HAUYCHUEM.

IlaTproTHYecKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO POCCUHUCKOHN IPAKITAHCKOW MICHTUIHOCTH, YBAKEHUS K MPOIUIOMY H HACTOSIICMY
POCCHUICKOM MAaTeMaTHUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSIM POCCUHUCKUX MAaTeMaTUKOB U
POCCHUIICKOM MAaTEMaTUYE€CKOM MIKOJIbI, K UCIOJIB30BAHUIO ITUX JAOCTH)KEHUN B APYIMX HAyKaX, TEXHOJOTHSX,
chepax SKOHOMHKH.

JlyXOBHO-HPaBCTBCHHOE BOCIIUTAHHE:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH pPOCCHUHUCKOro Hapoaa; c(HOpMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO IIOBEIEHHUS, CBSI3aHHOTO C MPAKTUYECKUM TMPUMEHEHHEM JOCTWI)KEHUW HayKu W
JeSTeNbHOCTHIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B TOCTPOCHHUE YCTOWYHBOTO Oy IYIIIETO.

OCTETHYECKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOIIEHHUEM K MUPY, BKIIOYAs SCTETUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH, 0ObEKTOB,
3a/1a4, PEIICHUH, pacCyXJCHHH; BOCIPUUMYUBOCTHI0O K MAaTEMAaTHUUYECKHUM acleKTaM pa3JIHYHbIX BUIOB
HCKYCCTBa.

®Ou3nyecKkoe BOCIIUTAHNUE:

c(OpPMUPOBAHHOCTHIO YMEHHS MPUMEHITh MaTeMaTU4YeCKHMEe 3HaHWs B MHTEpecax 3J0pOBOTO U
O0e3omacHOTO 00pasza JKM3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO (37I0pOBOE TMHUTaHUE,
cOanmaHCUpPOBAaHHBIA PEXKUM 3aHATHM U OTHAbIXa, peryaspHas Qu3andeckas AaKTUBHOCTH); (UIUUYECKOTO
COBEPILIEHCTBOBAHUS TIPH 3aHSATUSX CIIOPTUBHO-03/IOPOBUTEILHOMN JACSITEIHHOCTHIO.

TpyaoBoe BOCIIMTAHHE:

TOTOBHOCTBIO K TPYAY, OCO3HaHHUEM IIEHHOCTH TPYIOJIOOMS; WHTEPECOM K pPa3IMYHBIM cdepam
npodeccHoHaNbHON N1eATEeNbHOCTH, CBS3aHHBIM C MAaTeMaTHUKON U €€ MPUIOKEHUSMH, YMEHHUEM COBEpIIATh
OCO3HAHHBIN BBIOOP Oyaymiel mpodeccun U peain30BhIBaTh COOCTBEHHBIC )KM3HEHHBIE TIJIaHBI, TOTOBHOCTHIO H
CIIOCOOHOCTBIO K MAaTeMaTH4YeCKOMY OOpa3OBaHHI0O U CaMOOOPA30BAaHHWIO HA TPOTSHKEHUU BCEH IKU3HU;
TOTOBHOCTBHIO K aKTUBHOMY yYYaCTHIO B PEIICHUH MPAKTHYECKUX 3a7]a4 MAaTEMAaTHYE€CKOW HAPaBICHHOCTH.

DKOJIOTUYECKOE BOCIINTAHHE:

c(hOPMHUPOBAHHOCTHIO DKOJIOTHYECKOW KYJIbTYpPhl, TIOHUMAHUEM BIIHUSHUS COIMATHHO-3KOHOMHUYECKHX
MPOLIECCOB HA COCTOSIHUE TMPHUPOAHONM H COIHMANBLHOW Cpelbl, OCO3HAHHWEM TI00aIbHOrO XapakTepa
IKOJIOTUYECKUX MpoOeM; OpHeHTAaIlMell Ha MPUMEHEHWE MAaTeMAaTHUYeCKUX 3HAHWUW IS PEIICHHs 3a1ad B
o0JacTu OKpYXKalomieil cpepl, IIAHHPOBAHHUS TOCTYIIKOB M OILEHKH HMX BO3MOXKHBIX IOCIEICTBUN JUIs
OKpY>KaloIleu Cpeibl.

LleHHOCTH HaYYHOT'O ITO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U




OOIIECTBEHHON MPaKTUKU, MOHUMAaHUEM MaTeMaTHYeCKOM HAayKu Kak cdepbl YeloBEYECKOW AesITeNbHOCTH,
9TamoB €€ pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTHs IMBWIM3AIMH, OBIAJCHHEM SI3bIKOM MAaTEMaTHUKH H
MaTeMaTHUYeCKON KyJIbTypol KaK CpPEJICTBOM IO3HAHHS MHpPA; TOTOBHOCTHIO OCYLIECTBIATH MPOECKTHYIO H
HCCIIEIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIITIE.
METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHple  pe3yiabTaThl  OCBOCHHS  MpPOrpaMMmbl  ydeOHoro mpeamera  «MaTemaTtukay
XapaKTepU3YIOTCSl  OBJIAJICHUEM  VHUBEPCANbHLIMU  HO3ZHABAMENbHbIMU  OCUCMBUAMU, VHUBEPCANbHLIMU
KOMMYHUKAMUGHBIMU OCliICMBUAMU, YVHUBEPCAIbHLIMU PEZYAAMUBHBIMU OCUCTBUIMU.

1)Vuueepcanvnvie noznasamensusle oeiicmeus, obecneuusaiom Gopmuposanue 6a306bixX KOSHUMUGHbIX
npoyeccos obyuarowuxcs (0ceoenue Memoo08 NOZHAHUAL OKPYICAIOue20 Mupa, NpUMeHeHue 10SUYeCcKuUXx,
UCCIe008amMeNbCKUX onepayutl, ymenutl pabomams ¢ ungopmayuet).

bazoBble JIoruyecKre AeUCTBUS:

® BLIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKM MaTeMaTHYeCKMX OOBEKTOB, IOHATHUH,
OTHOIICHUH MEXIy MOHATHAMHU; (QOpPMYIUPOBATH OINpPEAETCHUsl MOHATUHN; yCTaHABIMBATh CYIIECTBEHHBIH
MpHU3HAK KJIACCU(PUKAIIMN, OCHOBAHHUS JIJIs1 0OOOIICHUS U CPABHEHHUSI, KPUTEPUU TTPOBOJAMMOrO aHAIIN3A;

® BOCIPUHUMATh, GOPMYIUPOBATH U MPEOOPa30BHIBATH CYXKACHUS: YTBEPAUTEIbHbIC U OTPHUIATEIbHBIC,
€IMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC,

® BBHUIBISITH MaTeMAaTUYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOpeuHs B (akTax, JAHHBIX,
HAOIIOJICHUSAX U YTBEPKACHUSX; IPeIaraTh KPUTEPUH JIJIs BBISBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEYUHIA;

& J1eJaTh BBIBOJBI C UCITOJIb30BAHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U WHIYKTHBHBIX YMO3AKITFOUCHHUH,
YMO3aKIFOUEHUH 110 aHAJIOTUU;

® TMPOBOJUTH CAMOCTOSTENBHO JIOKA3aTeIbCTBA MAaTEMaTHYECKHX YTBEPKACHUU (TpsMblE U OT
MPOTUBHOTO), BBICTPAaWBAaTh APTYMEHTAIMIO, MPUBOAUTH TMPUMEPHI U KOHTPIPHUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

e BbHIOMpaTh cIOCO0 perieHus yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEILICHUs, BEIOUPATh
HauboJee MOAXOAAIIUN C YIETOM CAaMOCTOATEIBHO BhIICTICHHBIX KPUTEPHUEB).

basoBrbie nccaenoBaTeabCKue IeHCTBHUS:

® UCIOJIB30BaTh BOMPOCHI KAaK HCCIIEOBATEIbCKUNA WHCTPYMEHT MO3HAHUSA; (POPMYIHPOBATH BOMPOCHL,
¢bukcupyomme MpoTUBOpEeYre, MpodieMy, YCTaHABIMBATh HCKOMOE W JaHHOe, (OpMHpOBATh THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIUIO, MHCHHC;

® IIPOBOAMTH CAaMOCTOSITENIbHO CIUIAHUPOBAHHBIM HSKCIIEPUMEHT, WCCIIEJOBAaHUE TI0 YCTAHOBJICHHUIO
0COOEHHOCTEHN MaTeMaTH4ecKoro 00bEeKTa, SIBJICHHsI, MPOIlecca, BEIIBICHUIO 3aBUCUMOCTEH MEXy 00bEKTaMH,
SIBIICHUSIMU, TIPOIIECCAMU,

® caMOCTOSTeNbHO (OPMYIUPOBATH 0OOOIIEHUS U BHIBOJIBI IO PE3yJIbTaTaM MPOBEICHHOTO HAOMIOACHNUS,
WCCJICTIOBAHMS, OIICHUBATH JIOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTaTOB, BEIBOJOB M 0000IIECHUH;

® IIPOTHO3HPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCa, a TAK)KE BBIABUTAThH MPEATONIOKEHHS O €r0 Pa3BUTUU
B HOBBIX YCJIOBHSIX.

PaGota ¢ uadopmanmeit:

® BBIIBISITH AePUIHUTH UH(GOPMALIUU, TAaHHBIX, HEOOXOIUMBIX Ui OTBETAa Ha BOMPOC M AJIS PEIICHHS
3a/1auu;

e BEIOMpaTh WH(GOPMAIMIO M3 WCTOYHUKOB PA3IMYHBIX THIIOB, aHAIM3UPOBATh, CHCTEMATH3HPOBATh U
HHTEPIPETHPOBATH HHPOPMAIIHIO PA3IMIHBIX BHIIOB B (POPM MpeCTaBICHUS;

® CTPYKTypupOBaTh WHGOPMAIUIO, TPEACTABIATh €€ B pasNUYHbIX (opMax, HILTIIOCTPUPOBATH
rpapuyuecKy;

® OIICHMBATH HAJEKHOCTh HH(POPMAIIMH ITO CAMOCTOSTEIHHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvhvie KOMMyHUKAMUBHbIE Oelicmausi, 00ecneuugarom chopmupo8aHHOCHb COYUATLHBIX
HABbIKOG 00YUAIOUWUXCSL.

Oomenue:

® BOCIPUHUMATh U (GOPMYIHUPOBATH CYXKIECHUS B COOTBETCTBUU C YCIOBUSMU U LENSMU OOIIEHUS; SICHO,
TOYHO, 'PaMOTHO BBIPpAXXaTb CBOIO TOUKY 3PCHHA B YCTHBIX U TIMCbMCHHBIX TCKCTAX, AaBaTb IOSACHCHUSA 110 X0y
pelieHus 3a1a4i, KOMMEHTUPOBATh MOTYyYEHHBIN PEe3yIbTaT;

® B X0J/i¢ OOCYXJICHHsI 3a/J1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAE€MOW TEMBI, MPOOJIEMBI, pPerracMoiu
3aJlaud, BHICKA3bIBATh HJIEW, HAIICJICHHBIE HA MOMCK PELICHUS; COTOCTABIATh CBOHM CYXICHUS C CYXICHHUSIMH



IpYTUX YYaCTHUKOB Juaiiora, oOHapyXHBaThb pa3IMuue U CXOACTBO IO3ULMH; B KOPPEKTHOU Qopme
(bopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

® IPEJICTaBIIATh PE3YIbTAThl PELICHUS 33a]aul, SKCIIEPUMEHTA, UCCIEI0BaHuUs, TPOEKTa; CAMOCTOSATEIHHO
BBIOMpATh (popMaT BBHICTYIUICHUS C YUETOM 3aJa4 MPEe3eHTAUU U OCOOCHHOCTEH ayIuTOPUH.

CoTpyIHUYECTBO:

® [IOHMMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOW M WHAMBUAYAIbHON pabOThI MpPH pEIICHUU
y4eOHBIX 3a/1a4y; MPUHUMATH I[eIb COBMECTHOW JEATEIHHOCTH, IUIAHUPOBATH OPTraHU3AIMIO COBMECTHOMN
paboThI, pactpeacisiTh BUALI pabOT, JOrOBapHBaThCsA, 00CYXAaTh MPOIECC M pe3ydbTaT paboThl; 0000maTh
MHEHHS HECKOJIbKUX JIIOACH;

® y4acTBOBaTh B IPyMNNOBLIX (hopmax paboThl (00CYkAeHHS, 0OOMEH MHEHHUSIMH, «MO3TOBbIE IITYPMbI» U
T.I.); BBIMOJHATH CBOI 4acTh PaOOThl U KOOPAWHHUPOBATH CBOMU JEWUCTBUSA C APYTUMHU UYJICHAMH KOMAaHJBbI;
OIICHMBATh KA4eCTBO CBOETO BKJIAJia B OOIIMH MPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM Y4aCTHUKAMU
B3aHUMOJICUCTBHUA.

3) Vhusepcanvhvle pecynamuesnvle oeticmeusi, obecneuusaom Gopmuposanue cMvlClo8biX YCMAHOBOK
U HCUBHEHHBIX HABLIKOG TUYHOCTIU.

CaMoopranmsanus:

® COCTaBJIATH IIJIaH, aJIFopI/ITM pCI_HeHI/Ifl 3aJa4u, BI)I6I/IpaTI) CHOCO6 pe].HeHI/ISI C yT-IéTOM UMCHOIIUXCS
peCypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C yUYETOM
HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb:

e BJIAJICTh HAaBBIKAMM I[1O3HABATEJIbHOM pe(ICKCUHM KaK OCO3HAHUS COBEPINAEMbIX JICUCTBUH U
MBICJIUTENIBHBIX TPOIIECCOB, UX PE3YyJIbTATOB; BIAJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpoliecca U
pe3ylibTaTta pericHusl MaTeMaTUICeCKON 3a]1a4H;

® TIPEABUJICTh TPYIHOCTH, KOTOPBIE MOT'YT BO3HHUKHYTH NPHU PEIICHUU 3a/1a4H, BHOCHUTh KOPPECKTHUBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX ONIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® QOIICHUBATh COOTBCTCTBUC pe3y.IH)TaTa e u YCJIOBI/ISIM, O6”I)$[CH$ITB HpI/I‘-II/IHI)I JOOCTHMXKCHHUA HNIIN
HEJOCTHIKEHUSI pE3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OLIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI

10 xaacce
Yuciaa ¥ BBIYUCJIEHUA

e (CBO0OOMHO oOmMEpPUPOBATH MOHATHSMHU: paAlMOHATIBHOE YHCIO, OCCKOHEUHAs TEepHOoIUYecKasl JApoob,
MPOIICHTHI, UPPAMOHATHHOE YUCIIO; MHOXKECTBA PAIMOHAIBHBIX U JEUCTBUTEIBHBIX YUCEN, MOIYIh
JNEHUCTBUTENBHOIO YUCIIA.

e [lpumenHsTh IpoOW U MPOIEHTHI JJIA PEIICHUs MPUKIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciieil 3HaHUU U
peanbHON KU3HH.

o [IpumeHsaTh NpUOTMKEHHBIE BBIYKCICHHS, MpPaBHIIa OKPYIJICHUS, MPUKUAKY M OICHKY pe3yiabTaTa
BBIYMCIICHHI.

e (CBo0OAHO oOmepupoBaTh MOHATHEM: CTENEHb C IIENBIM IOKa3aTeJeM; HCIIOJIb30BaTh MOIXOSIIYIO

(dhopMy 3anucH EHCTBUTENBHBIX YHCET IS pEelIeHHs MPAKTUYECKUX 3a/1a4 U MPEJICTABICHUS TaHHBIX.

CB0o0OOAHO ONIEpUPOBATH MOHATHEM: ApU(PMETHUECKUN KOPEHb HATYypaIbHOUN CTETICHH.

CB00OOHO ONIEPUPOBATH MOHATUEM: CTETICHB C PAIlMOHATIBHBIM ITOKA3aTEJIEM.

CB00OOHO OMIEPUPOBATH MOHATHUSIMHU: JIOTAPU(PM YHCIIA; JECATUIHBIC U HATypaTbHBIE JIOTapU(PMBI.

CB0o0OOAHO OMIEPUPOBATH MOHATUSIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHCJIOBOTO apTyMEHTA.

OrnepupoBaTh MOHATHIMH: APKCUHYC, ApKKOCUHYC M apKTAHT€HC YMCJIOBOTO apryMEHTA.

YpaBHeHHs U HEPABEHCTBA
e (CB000OAHO OnEepUpPOBaTh NOHITUIMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIE YPaBHEHUS
" YPaBHCHUA-CICACTBUA; PABHOCUJIBHBIC HCPABCHCTBA.
e [lpuMeHATH pa3TUYHBIE METOJbl PELICHUS PpALMOHAIBHBIX U JpOOHO-pallMOHAIBHBIX YpPaBHEHUH;
IIPUMEHATHh METOJ UHTEPBAJIOB IS PELLIEHUs HEPABEHCTB.



CB0oOOHO omnepupoBaTh MOHATUAMHU: MHOTOWIEH OT OAHOM NEpPEMEHHOW; MHOTOWIEH C LENbIMU
KO3 QHUIHMEHTaMH, KOPHU MHOTI'OWIEHA; MPUMEHSTh [€JIEHUE MHOTOYJIEHAa Ha MHOIOWIEH C OCTaTKOM,
teopemy besy u Teopemy Buera ans peenus 3agau.

CB0oOOMHO oOmepUpoBaTh MOHATHSAMM: CHCTEMa JIMHEHHBIX YpaBHEHMH, MaTpulia, ONpEeAEIUTENb
MaTpulbl 2 X2 W €ro reoMEeTpUYECKHIl CMBICI; HCIOJIb30BAaTh CBOWCTBA OMNpEAENUTENsS 2 X 2 it
BBIUMCIICHUS €0 3HA4EeHUs, IPUMEHATh OIPESIIUTENN sl PEIIeHUs] CUCTEMbI JIMHEHHBIX YpaBHEHUH;
MOJIETUPOBATh peajbHbIE CUTYallMd C IIOMOIIBIO CHUCTEMBl JIMHEMHBIX YpaBHEHUM, HCCIEI0BAThH
IIOCTPOCHHBIE MOJEJIM C TOMOIIBI0 MaTpULl MU OIpeaesuTeNIel, UHTEPIPETUPOBATh I10JYYEHHBIH
pe3yJibTar.

Hcnonb30BaTh CBOWCTBA NEUCTBUI C KOPHIMH JIJIsl TPeoOpa30BaHMsI BHIPAKEHUH.

BbimonHATe 1peoOpa3oBaHUsl YHUCIOBBIX BBIPAXKEHHUH, COAEpXKALIMX CTENEHH C PalUOHAIbHBIM
IIOKa3aTesIeM.

Hcnonp30BaTh CBOKWCTBA JOrapu(MOB i IpeoOpa3oBaHus JTorapu(MUIECKUX BBIPAKCHUN.

CB0oOOMHO OmEepHpOBaTh MOHATUSMHU: HpPpALMOHAIBHBIC, IOKa3aTeJbHBIE U JIOrapupMHUYECKHE
YPaBHEHUS; HAXOJUTh UX PEUICHUSI C IOMOLIbIO0 PABHOCUJIbHBIX MEPEXO0B WU OCYLLECTBIISIS IPOBEPKY
KOpHEil.

[IpuMeHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYINBI JUIS MPeoOpa3oBaHUs TPUTOHOMETPHUYECKHIX
BBIPa)KCHU.

CB00OHO omepupoBaTh IOHATUEM: TPUTOHOMETPUYECKOE YPAaBHEHHUE; IMPUMEHATh HEOOXOIUMBbIe
(bopMyIIBI 1T peTIeHHs] OCHOBHBIX TUITOB TPUTOHOMETPHUYECKUX YPaBHEHUH.

MogenupoBaTh peajbHble CUTYallUM Ha s3bIKE aiureOpbl, COCTAaBJIATh BBIPAKEHMs, YpaBHEHUS,
HEpaBEHCTBA IO YCIOBMIO 3aJaud, MCCIIEJOBATh MOCTPOCHHbIE MOJENIN C HUCHOJIb30BAaHMEM armapara
anreopsl.

DYyHKUMH U TPaPUKHU

CBo0OOHO omepupoBaTh MOHATUSAMHU: (QYHKIUS, CIOCOOBI 3amaHus (YHKIUH;,; B3aMMHO OOpaTHBIC
¢byHKIMK, KOoMMo3unus (GyHKUWH; rpaduk (QYyHKIMH; BBHINOJHATH 3JIEMEHTapHbIE NpeoOpa3oBaHUs
rpadukoB QpyHKIUH.

CB00OOHO ONEpHPOBATH MOHATUSAMHU: 00JACTh OMpEACTICHUS M MHOXXECTBO 3HAUYCHUH (YHKINHU, HYIH
(GyHKINHU, TPOMEXKYTKH 3HAKOITOCTOSIHCTBA.

CB0OOMHO oONEpUpOBATH MOHATUAMU: YETHbIE M HEUETHbIC (YHKIMH, MEPUOAUYECKHE (QYHKLUH,
IIPOMEKYTKM MOHOTOHHOCTH ()YHKIIMH, MaKCUMyMbl M MHHMMYMbl (QYHKIHH, HauOojbllee |
HaMMEHbIIIee 3HaUeHNE (PYHKIIMH HA TIPOMEXKYTKE.

CB00OO/HO omepHpoBaTh MOHATHSMHU: CTENEHHass (YHKLIHS C HATypalbHBIM U ILEJBbIM IOKa3aTeleM,
rpaduK CTENEHHOM (QYHKLUU C HATYpaJIbHBIM M LEJBIM ITOKa3aTeneM; rpaduk KOpHs N-0i CTENEeHH Kak
(GyHKIIMM 00paTHOM CTENEeH!U C HaTypalbHBIM IIOKa3aTeJIEM.

OmnepupoBaTh MNOHATUSAMM: JIMHEHHas, KBagpaTH4Has M ApoOHO-TMHEHHass (YHKIMM; BBINOJIHATh
3JIEMEHTAapHOE UCCIIEJOBAHNE U TOCTPOCHHUE UX TPaPHKOB.

CB00OOMHO OmepupoBaTh MOHATUSMH: TOKa3aTelnbHAs W Jorapudmudeckas (GyHKIHH, UX CBOWCTBA M
rpaduKy; UCIIOJIb30BaTh UX IPpauKu IS pelIeHUs] ypaBHEHHH.

CBoOOMHO  omepwpoBaTh  TOHATHSIMH:  TPUTOHOMETPHUYECKAss  OKPYXKHOCTb,  OIpEEeIICHUE
TPUTOHOMETPHUYECKUX (DYHKIIUH YHUCIOBOTO apryMEHTA.

Hcnonb3oBatek rpaduku GyHKIUN A1 UCCIIEIOBAaHUS MIPOLIECCOB U 3aBUCUMOCTEH NpU peleHnH 3a1a4
U3 Jpyrux y4yeOHBIX MPEAMETOB M pPEalbHOM KM3HH; BbIpaXaTb (OpMYJIaMHU 3aBUCUMOCTH MEXIY
BEITMYNHAMH.

Hayana MmaTeMaTH4eCKOro aHAJIH3a

CB0OOOHO OmNEepUpoBaTh MOHATHAMH: apuU(pMETHUecKas M TeoOMEeTpUYecKas Mporpeccusi, 6ECKOHEYHO
yObIBaroIasi reoMeTpruuecKasi porpeccusi; JIMHENHBIM U SKCIIOHEHIIMABHBIA pOCT, (OopMyJia CIOKHBIX
IIPOLIEHTOB; UMETh ITPECTABIEHUE O KOHCTAHTE €.

Hcnonb30BaTh Mporpeccuu Ajs peleHus pealbHbIX 3a/1a4 MPUKIaJHOTO XapakTepa.

CB00OOIHO ONEpPHPOBATH MOHATUAMU: MOCIEA0BATENBHOCTh, CIIOCOOBI 3a/1aHUS MOCIIEI0BATEIbHOCTEH,
MOHOTOHHBIE M  OrpPaHWYEHHBIE  IIOCJIENOBATEIBHOCTH;  TOHHMMATh  OCHOBBI  3apOXKJICHUS
MaTeMaTHYECKOro aHaJIN3a Kak aHaJIn3a 0ECKOHEYHO MaJIbIX.

CB0oOOIHO omepupoBaTh MOHATHUSMHU: HENpPepbIBHbIE (YHKIMH;, TOUYKH pas3pbiBa rpaduka (QpyHKIMHU;
aCUMIITOTHI rpaduka GyHKINH.



CB0OOMHO oOmepupoBaTh IMOHITHEM: (QYHKIHWS, HENpEephIBHAS Ha OTpEe3Ke; IMPHMEHSITh CBOMCTBA
HETPEPBIBHBIX (DYHKIIHIA JJ1s1 pEeIICHUs 3a/1a4.

CB00OIHO ONIEpUPOBATH MOHATHIMHU: TIEPBasi U BTOpasi MPOU3BOHBIC ()YHKIIUH, KacaTeabHas K TpaduKy
byHKIIHIM.

Bb4ucnsaTh MPOM3BOAHBIE CYMMBI, TIPOU3BEICHUS, YACTHOIO W KOMIIO3HMIIMUA ABYX (PYHKIIMIA; 3HATH
MIPOU3BOJIHBIC AIEMEHTAPHBIX (PYHKIIUH.

Hcnonp30BaTh TeOMETPUUYESCKHIA U (PU3UUESCKUN CMBICIT IIPOU3BOTHOM JIJISl PEILICHHS 3a]1a4.

MHo:xecTBa M JIOTHKA

CB000IHO OnIepUPOBATh MOHATUSAMH: MHOXKECTBO, OIIEPALIMH HAJl MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN aInapar JJIs OIMMCAHMs PeajbHBIX IIPOLECCOB U SBICHUM,
IIPU PELICHNN 3a]a4 U3 IPYTUX y4EOHBIX IIPEIMETOB.

CB0oOOIHO oONEpUpOBaTh MOHATUSAMHU: OIpEAEICHUEe, TEOpeMa, ypaBHEHHME-CIEJICTBHE, CBOMCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTeabCTBO, PABHOCHIIbHBIE YPABHEHUS M HEPABEHCTBA.

11 kaacce
Yucyia 1 BBIYUCJIEHUSA

CBO0OOIHO OTIEpUPOBATH MOHATUSAMU: HATYPATBHOE U IIEJI0€ YHCIIO0, MHOYKECTBA HATYPAIBHBIX U IEITBIX
YHUCEJN; UCIOJB30BaTh Mpu3Haku aenuMoctu menbix yucen, HOJ m HOK narypanbnbix uucen amist
peuieHus 3a1ay, NpUMEHITh aroput™ EBkimnaa.

CB0O0OOTHO OTIEPUPOBATH IMOHSATUEM OCTATKa MO0 MOAYIIIO; 3alMChIBATh HATYPAIbHBIC YHCIIA B PA3THYHBIX
MO3UIMOHHBIX CUCTEMAX CUUCIICHHUS.

CB0oOOIHO oOmEepupoBaTh MOHATHUAMU: KOMILUIEKCHOE YHCIO W MHOXECTBO KOMILIEKCHBIX YHCEIL;
MIPE/ICTaBIATh KOMILJIEKCHBIE YHCIia B ajireOpanyeckoil W TPUTOHOMETpUYECcKoi (opMme, BBITOIHATH
apudmeTHUecKre orepamy ¢ HUMU B H300paKaTh HA KOOPIMHATHON TUIOCKOCTH.

YpaBHeHNsSI 1 HEPABEHCTBA

CB0oOOHO oOmepHpoBaTh MOHATUSMHU: HpPpPALMOHAIBHBIC, MOKa3aTeIbHBIE W Jorapu(MUUECKHe
HEPABEHCTBA; HAXOAUTh UX PELICHUS C IIOMOIIBIO PABHOCUIIBHBIX IIEPEX0/I0B.

OcyiecTBiaTh 0TOOp KOPHEH NMPH pelIeHUH TPUTOHOMETPUUYECKOTO YPaBHEHHUSI.

CB0oOOIHO oOmepUpoBaTh MOHATHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO; MPUMEHSATh HEOOXOIMMBbIE
(GhopMyIIbI ISl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB.

CB0OOHO oOmepupoBaTh MOHATHSAMHU: CHCTEMa M COBOKYMHOCTb YypaBHEHMH M HEpPaBEHCTB;
PaBHOCHUJIBHBIE CHCTEMBI M CHUCTEMBI-CIEJCTBHUS; HAXOJUTh PELIECHUS CUCTEMBI U COBOKYIHOCTEU
paloHaIbHBIX, UPPALMOHAIIBHBIX, TOKA3aTEeNbHbIX U JIOrapu(MUYECKUX YPaBHEHUN U HEPABEHCTB.
Pematsp panmonansHbie, HppallMOHaIbHbIE, TOKA3aTENbHbIE, TOTapU(PMUUECKHE U TPUTOHOMETPHUECKHE
YpaBHEHUS U HEPABEHCTBA, COAECPKALIUE MOTYIIHN U TAPAMETPHI.

[IpumensTy rpaduueckue METOABl JUIsl PEIICHHUs YpaBHEHHWH W HEPAaBEHCTB, a TaKXke 3aaady C
rapamMeTpamH.

MonenupoBaTh peanbHbIE CHUTyallMM Ha $3bIKE anreOpbl, COCTABISATH BBIPAXKEHHS, YpaBHEHUS,
HEpPABEHCTBA M HX CHUCTEMBI IO YCIOBHMIO 3a/layd, HCCIENOBaTb IIOCTPOCHHBIE MOJEIU C
MCIOJIb30BaHUEM armapara anreOpbl, HHTEPIPETUPOBATh MOTYYCHHBIN pe3yNbTar.

DOyHKIUH U TPa@UKH

Crtpouth rpapuky KOMIO3ZUIUHM (YHKIMHA C TOMOLIBIO 3JIEMEHTAPHOIO MCCIIEOBAaHUS U CBOMCTB
KOMITO3UIIUH JIBYX (DYHKIIHH.

Ctpoutb reomeTprueckue 00pa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPAWHATHOH MJIOCKOCTH.

CB000/1HO OnIepUpPOBATh MOHATUSAMU: TPAYUKHA TPUTOHOMETPUUIECKUX PYHKITUI.

[TpumeHATh PYHKIUH U1 MOJASIUPOBAHUS U UCCIIEIOBAaHUS PEATbHBIX POIIECCOB.

Hayana MmaTeMaTH4eCKOro aHAJIN3a

Hcnonb30BaTh MPOM3BOIHYIO IS HCCIeI0BaHUs (DYHKIIUHM HA MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxoauts HanOosnbliee 1 HauMEHbIIee 3HaYeHUS! PYHKIIMN HETIPEPHIBHOM Ha OTpE3Ke.

Hcnons3oBath MIPOU3BOAHYIO AJIA HAXOXIACHHA HAWJIYUIICTO PCIICHUA B IMPUKIAAHBIX, B TOM YHUCIIC
COLIMAJIbHO-9)KOHOMHUECKHUX, 3ajayax, AJs ONpeeseHUs] CKOPOCTH U YCKOPEHHs Ipoliecca, 3aJaHHOTO
dbopMmyIoit unu rpadpuKom.



e (CBOOOZHO ONEpPHpPOBATh TOHATHSIMH: TIEPBOOOpa3Hasi, ONPENENEHHBIH HMHTETpall; HAaXOIWUTh
nepBooOpa3HbIC AIEMEHTAPHBIX QYHKITUN U BEIYUCIATH HHTETpa 1o ¢hopmyse Hetorona—JleiiOnuna.

e HaxonuTs muomanyu miockux GuUryp u 00bEMBI TEJ C MOMOIIBI0 UHTErpaa.

e lmerp nmpenctaBieHHME O MaTEMaTHYECKOM  MOJICJIMPOBAHMM HA  TPUMEPE  COCTABJICHUS
mudepeHInaTbHBIX YPaBHEHUH.

e Pemarh npukiIagHBIC 337244, B TOM YHUCJIE COIUAIBHO-DKOHOMHUYECKOTO0 M (PU3UYECKOro Xapakrepa,
CpeACTBaMU MaTEMaTUYECKOTO aHAIN3a.

COJAEP)KAHUE YYEBHOI'O KYPCA (IIO 'TOJAM OBYYEHMUA)

10 kaacce
Yucna v BbIYMCICHUSA

Panmonanbhele uncia. OObIKHOBEHHBIE M AECATUYHBIE IPOOH, MPOLIEHTHI, OECKOHEUHBIE TEPHOANUYECKHUE
npobu. [Ipumenenue apobdeli U MPOIECHTOB IS PEIICHUS TPUKIIATHBIX 337a4 U3 PA3IMYHBIX OTpaciieil 3HaHUH U
peanbHOM KU3HU.

JlelicTBUTENbHBIE YKcla. PalnmoHanbHble W HMppAlMOHANbHBIE 4yHucia. ApudMeTHUecKue ornepauuu c
JEeUCTBUTENBbHBIMU YHcIaMU. Moayib AeHCTBUTEIBHOIO YKCIa U ero cBoicTBa. [IpubamkEHHbIE BEIUMCIICHUS,
IIpaBUjIa OKPYIVICHMS, IPUKUIKA U OLICHKA PE3YJIbTATAa BBIYUCIICHUN.

Crenenp ¢ uenbiM mnokasateneM. bunom HbroTona. McnonbpzoBanue mnoxaxozsmeil (opMel 3anucu
JNENCTBUTEIIBHBIX YMCEN IS PELICHUS IPAKTUYECKUX 3a1a4 U NIPEACTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypaJlbHON CTEIIEHHU U €ro CBOICTBA.

CreneHsb ¢ palMOHaJIbHBIM [TOKA3aTeIeM U €€ CBOWCTBA; CTENEHb C JE€HCTBUTEIbHBIM [10KA3aTEIEM.

Jlorapudm uucna. Colicta jorapudma. JlecaTHuHble U HaTypaJlbHbIE JOrapH(pMBbI.

CuHyC, KOCUHYC, TaHT€HC, KOTAHI€HC YHUCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC W apKTaHI€HC
YHCIIOBOTO apryMeEHTA.

YpaBHeHUs] M HEPaBEHCTBA

ToxnecTBa M TOXIECTBEHHblE INpeoOpa3oBaHMs. YpaBHEHUE, KOpEHb YypaBHEHUs. PaBHOCHIIbHBIE
YPAaBHEHUs U ypaBHEHUA-CIEACTBUA. HepaBeHCTBO, pellieHne HEPaBEHCTBA.

OcCHOBHBIE METO/Ibl PELIEHHsI LENbIX U JIPOOHO-PAlIMOHAIIBHBIX YPaBHEHUH W HEpaBEHCTB. MHOIOUJIECHBI
OT OJHOM IMEpEeMEHHOM. JlelleHrne MHOrowieHa Ha MHOTOWIEH ¢ ocTtatkoM. Teopema bezy. MHorowieHnsl ¢
nenbiMu kKodduuuentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHHM, COIEPIKALINX CTENEHU U KOPHH.

WppanmonansHele ypaBHeHUs. OCHOBHBIE METOABI PELIEHHS UPPALIMOHAIBHBIX YPABHEHU.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0Ka3aTEeIbHbIX YPaBHEHUH.

IIpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIINX JIOTApU(MBI.

Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METObI PELIEHUS JIOTApU(PMUIECKUX YPAaBHEHUH.

OcHoBHBIE TpuUroHOMeTpHueckue ¢opmynsl. IIpeoOpa3oBaHHEe TPUTOHOMETPUUYECKUX BBIPAXKEHUH.
Pemenne TpuroHOMeTpUYECKNX YPaBHEHHM.

Pemenne cucreM IMHEHHBIX ypaBHEHMI. MarTpuina CHUCTEMbI JIMHEWHBIX ypaBHEHHMH. OIpenenuTeinsb
MaTpullbl 2X2, €ro TIeOMETPUYECKUH CMBICII U CBONCTBA; BBIYMCICHHE €ro 3HA4YeHMs, NPUMEHEHHE
ONIpEAEIUTEN JUIsl PELIEHUs] CUCTEMbl JMHEWHBIX ypaBHEHMH. PeleHue npuKIagHbIX 3a7ad € MOMOLIBIO
CUCTEMBI JINHEWHBIX YpaBHEeHU. VccnenoBanue NoCTpOEHHOM MOJEH C IIOMOIIBI0 MAaTPHUIL U ONIPEACITUTEIIEH.

IlocTpoeHne MaTeMaTHYECKUX MOJENEH pEaJbHOM CHUTyallMM C IOMOILBIO YPAaBHEHUN M HEPABEHCTB.
[IpumeHeHne ypaBHEHUIN U HEPABEHCTB K PEIICHHUI0O MaTEMaTHUECKUX 3a7ad M 3a/1ad U3 Pa3IUyHbIX oOsacTeit
HAyKH U peaJIbHOM JKU3HMU.

DOyHKIUM U TPadUKH

OyHKIMA, criocoObl 3a1anus QyHKuu. B3aumuo obpatabie GpyHkiun. Komnosunus ¢ynkuuit. ['paduk
GbyHKIUHU. DlleMeHTapHble peoOpa3oBaHus rpa@uKoB (HYHKITHIA.

OOnacte ompeneneHuss W MHOXeCTBO 3HayeHMH ¢yHkuuu. Hymn  ynkmun.  [Ipomexytku
3HaKomnocTosHcTBa. UETHble u Heu€THble QyHKUMU. [leprnonuueckue ¢yHkiuu. [IpoMexyTkn MOHOTOHHOCTH
¢ynkuuu. MakcuMymbl U MHUHUMYMBI QyHKUuH. HauOomnbiiee M HaumMeHbllee 3HaueHHs (QYHKLIUU Ha
MIPOMEXKYTKE.

Jlunelinas, KkBagpaTUyHas U APOOHO-TMHEHHAs (PYHKUUHU. DIEMEHTapHOE HCCIIEOBaHUE M MOCTPOCHUE
UX rpapuKoB.



Crenennas GyHKIUS C HATYpaJbHBIM U IIeJIbIM MTOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpadux
KOpHS N-0ii CTEeTeHU KaK (YHKIUU 0OpaTHOM CTENEHU C HaTypalbHBIM MIOKa3aTEeNIEM.

[TokazaTenpHass u yorapudmudeckas (GyHKIuU, ux cBoWcTBa W Tpaduku. VMcmomp3zoBanue rpadukos
(GyHKUIMN 1715 pelieHus] ypaBHEHHH.

Tpuronomerpuyeckass OKPYXHOCTb, OINpEACICHUE TPUTOHOMETPUYECKUX (PYHKIHMA  YHCIOBOTO
apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEANIbHBIX MpOIeccax U sIBICHUAX. [ pauku peanbHBIX 3aBUCUMOCTEH.
Havyana maTeMaTH4eckoro anajamusa

[TocnenoBarenbHOCTH, CIOCOOBI 3a/laHusl MOCIENI0BaTENIbHOCTEH. MeToq MareMaTudecKol WHIYKIIHH.
MOHOTOHHBIE U OTpaHUUYEHHBIE IOCIEN0BATEIbHOCTU. McTOpHs BO3HMKHOBEHMSI MAaTEMATUYECKOIO aHaJIM3a
KaK aHaliu3a 0ECKOHEYHO MaJbIX.

Apudmerndeckass H TeoMeTpuueckas mporpeccud. beckoHeuHo yObIBaromas TeoMeTpHuYecKas
nporpeccusi.  Cymma  OeckOHEYHO  yOBIBalOIIECH  TeOMETpHUYecKOW  mporpeccuu.  JluHelHbIi U
SKCIIOHEHIMAIBHBIA pocT. Yuciao e. Popmyna CIOXKHBIX HPOLEHTOB. lcronb3oBaHHE NPOrpEecCUM IS
pelieHus peasibHbIX 3a7a4 MPUKIIAJHOTO XapaKTepa.

HenpepeiBable ¢yHKIIMH 1 UX cBOMCTBa. Touku pa3zpbiBa. AcUMNTOTH rpadukoB ¢yHkumii. CBoiicTBa
GyHKIMI HempepbIBHBIX Ha OTpe3ke. MeToa WMHTEpBaJIOB AJIs pellleHusl HepaBeHCTB. [IpumeHeHHe CBOWCTB
HETPEPbIBHBIX (DYHKIIHMIA AJIs1 peHIeHus 3a1a4.

[lepBass u BTOpas mpousBoaHble (QyHKuMHU. OnpenerneHue, reoOMETPUUYECKUl W (PU3UUECKH CMBICIT
MIPOM3BOTHOM. Y paBHEHHE KacaTeIbHOMN K TpaduKy QyHKITHH.

[IpousBoaHbie dneMeHTapHbIX GpyHKUIUNA. [Ipon3BoHAS CyMMBI, TPOU3BEACHUS, YACTHOTO U KOMIIO3HUIIUU
GbyHKIHH.

MHo:xecTBa M JIOTHKA

MHoecTBO, Onepalnuy HaJl MHOKECTBAaMHU U MX cBoicTBa. J(narpammbl Diinepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'0 anmnapara Jjis ONUCaHUs PeajbHbIX MPOLECCOB U ABJICHUM, MPU PEUICHUU 3a/a4
U3 IpYrux y4eOHBIX [IPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEACTBHE, JI0Ka3aTeIbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

11 kaace

Yuciia v BBIYHCTICHUSA

Hatypanbuble u nensie uucna. [IpumeHenune mnpusHakoB nenumoctd uensix uucen, HOJ u HOK,
OCTaTKOB I10 MOJYJIIO, allropuT™Ma EBKnnaa [u1s pelieHns 3a4a4 B LEIbIX YUCIaX.

KommnekcHele uncna. AnreOpanyeckas U TpUTOHOMETpUYecKass (pOpMbl 3allMCU KOMIUIEKCHOTO 4HcIa.
Apudmernueckue Onepaluud C KOMIUIEKCHBIMM 4HciaamMH. M3o00pakeHHe KOMIUIEKCHBIX YHCeNl Ha
KoopauHaTHOW 1uiockoctu. @opmyna Myaspa. KopHu N-0i1 creneHn uM3 KOMIUIEKCHOrO yucnia. IIpumenenue
KOMILIEKCHBIX YMCEN JUIsl pelieHHsl (PU3NYECKHX M FeOMETPUUECKUX 3a/1ad.

YpaBHeHUsI M HEPaBEHCTBA

Cucrema ¥ COBOKYNHOCTb YPaBHEHHMII M HEPAaBEHCTB. PaBHOCWIIBHBIE CHCTEMBI U CHUCTEMBI-CIIEICTBHUS.
PaBHOCHITbHBIE HEpABEHCTBA.

O10op KOpHEH TPUTOHOMETPUYECKHX YPAaBHEHMH C IOMOIIbIO TPUTOHOMETPUYECKOH OKPY)KHOCTH.
Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELICHHS ITOKa3aTEeIbHBIX U JIOTapU(PMUUIECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELICHUS UPPALIMOHATbHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PpEUIEHMs] CHUCTEM M COBOKYIHOCTEH pallMOHAIbHBIX, HpPPALMOHAJIbHBIX,
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX YpaBHEHHH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapAMETPAMH.

[IpuMeHeHHe ypaBHEHUH, CHCTEM M HEPAaBEHCTB K PEUICHUI0 MATeMAaTHMYEeCKUX 3a7ad M 3a7ad H3
pa3NUYHbIX 001aCTe HAYKH U peaslbHOM KU3HH, HHTEPIpETalns MOTYYeHHbIX PE3YJIbTaTOB.

DOyHKIUH U TPadUKH

I'padux kommozunun ¢yHKUu. ['eomerpudeckue oOpas3bl ypaBHEHHM M HEPABEHCTB Ha KOOPIMHATHOM
IIJIOCKOCTH.

Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U rpadUKH.

I'padnueckue Meronpl pelieHus ypaBHEHHH U HepaBeHCTB. I'paduueckue MeTONbl pelIeHUs 3ajad C
rapamMeTpamH.



Ucnonws3zoBanne rpadukoB GYHKIHH IS HMCCICIOBAHUSA TMPOIECCOB W 3aBUCHUMOCTEH, KOTOpHIS
BO3HUKAIOT IPH PEIICHUM 33]a4 U3 APYTUX YUEOHBIX MMPEIMETOB U peabHON KU3HU.
Havana maTteMaTH4ecKoro aHajimsa

[TpumeHeHHne POU3BOIHON K MCCIEIOBAHUIO (YHKIMI HA MOHOTOHHOCTh M AKCTpeMyMbl. Haxoxaenue
HauOOJIBIIEr0 U HAMMEHbILIEr0 3HAYCHHUI HEeNPepbIBHONW (DYHKIIMU Ha OTPE3KeE.

[IpumeHeHne NPOU3BOJHOW [UIsl HAXOXKIACHWS HAWIY4IIEro peElIeHHs B MPUKIAAHBIX 3ajadax, A
OTpeieNICHUs] CKOPOCTH U YCKOPEHHUS Mpoliecca, 3aJaHHOro (opMyson win rpadukom.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBoOOpa3HbIX. llepBooOpa3Hbie 31EMEHTApHBIX (YHKIIHA.
[IpaBuia HaX0X/A€HUS IEPBOOOPAZHBIX.

WNuterpan. ['eomeTpudeckuii CMBICT MHTErpana. BelUuciIeHue OnpeneiéHHOro MHTerpaia mo ¢opMmyie

Herorona—Jleitonmuria.
[TpumeneHne HHTETpaIa Ui HAXOKACHUS IIOMAACH TIOCKUX GUTYp U 00BEMOB reOMETPUYECKHX TEll.
[Tpumepsr pemienuit auddepeHnnaNbHbIX ypaBHeHHH. MareMaTHUecKoe MOJIEIUPOBAHUE PEATbHBIX

MIPOLIECCOB ¢ TOMOIIBIO AU PEPEHIINATHHBIX YPABHCHHIA.

TEMATHYECKOE IIJIAHUPOBAHUE YYEBHOI'O KYPCA
(IT0 TOJIAM OB YUYEHHSI)

10 kaace (136 yacoB)

Ha3Banue pa3nena OcHOBHOe copep:kaHMe pa3jelia OcHOBHBIE BH/IbI AesiTeJIbHOCTH
(KoJIMYEeCTBO (TeMbI) o0yyarmuxcst

4acoB)

MHOkeCcTBO MHoXxecTBo, orepamnuu HaJ | McnmoJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
JEHCTBUTEIbHBIX MHOK€CTBAMM U WX  CBOWCTBA. | ammapar s OIMUCAaHMS X0Jla PEIIeHUs
YHCel. JnarpaMmbl Ditnnepa—BenHa. | MaTeMaTUuecKuX 3a/1a4, a TAKKE PEaTbHBIX
MHoOro4yieHsl. [Ipumenenue TEOPETUKO- | IPOIIECCOB U SABJICHUM.

ParmmonanbHbie MHOXECTBEHHOTO  ammapara i | OnepupoBaTh NOHSATUSIMU: PAIIMOHATILHOE
ypaBHEHUS U pelieHus 3a1ay. YUCII0, OECKOHEYHAS TIEPHOIUYECKAs IPOOb,
HEpPaBEHCTBA. PannonanbHbie YHUCla. | MPOILEHTHI; UPPAMOHAIBHOE U

Cucrtembl OOBIKHOBEHHbIE U JACCATUYHBIC | IEHCTBUTEIBHOE YHCIIO0; MOIYIIb

JIMHEHHBIX IpoOu, TPOIEHThl, OECKOHEUHBIE | MEHCTBUTEILHOTO YUCIIA; HCIOJIb30BAThH ATH
ypaBHEHUM nepuoanydeckue apoou. [IpuMeHeHne | MOHATHUS MPU MPOBEACHUH PACCYXACHUN 1
(24 ) JIpoOel M TPOIEHTOB JUIsl PEIICHHS | JOKA3aTeNIbCTB, HPUMEHSTD JIpOOH U

MPUKJIAJHBIX 33/1a4.
JleficTBUTENBHBIC 4UCTIA.
PaunoHanbHble M UppaldOHAIbHBIC
yucia. ApudMeTnieckue ornepauu ¢
JIEMCTBUTENbHBIMU YKClIaMUd. Moiynb
NEUCTBUTEILHOTO 4YHUCIAa H  €r0
CBOMCTBA. [Tpubnuxénnple
BBIUMCJICHMS], MpaBWJIa OKPYIJIEHMUS,
NpUKUJIKA M OIEHKAa pe3ylbTara
BBIYMCIICHHI.

OcCHOBHBIE METO/BI PEILICHUS LENBIX U
JIpOOHO-PALIMOHANBHBIX ypaBHEHUN U
HEPAaBEHCTB. MHOTIOWIEHbl OT OJHOU
nepeMeHHou. JleneHne MHOTOWwIeHa
Ha MHOTOWIEH ¢ ocTaTkoM. Teopema
bezy. MHorowieHsl ¢  IEIbIMHU
koaddurmentamu. Teopema Buera.
Pemenue cucrem JIMHENHBIX
ypaBHeHUI. Martpuiia CUCTEMBI
JIMHEUHBIX YPaBHEHUM.
Onpenenurens MaTPUITLI 2%X2, €T0o

IIPOLEHTHI JJIs1 PEILIEHUS NPUKIIAIHBIX 3a/1a4
W3 Pa3IMYHbIX OTpacield 3HaHUI U peATbHOMN
KHU3HU.

Hcnonb3oBath npuOIMKEHHBIE BBIUNCICHMUS,
IIPaBWJIA OKPYIJIEHUS, NPUKUIKY U OLEHKY
pe3yibTaTa BEIYACICHUN.

IIpuMeHATH pa3Iu4HbIE METOJBI PEIICHHUS
palMOHAJBHBIX M JIPOOHO-paIlOHATbHBIX
YPaBHEHHUN; a TaKK€ METOJ WHTEPBAJIOB AJIS
pelIeHNs HEPaBEHCTB.

OnepupoBaTb NOHATHAMM: MHOTOWIEH OT
OJIHO MepeMEeHHOM, ero KOPHU; NPUMEHATH
JIEJIEHNE MHOTOUYJIEHAa HA MHOTOUJIEH C
ocTaTkoM, Teopemy besy u reopemy Buera
JUISl pELLIEHUs 3aa4.
OnepupoBarb TMOHATUSAMM:
JIMHENHBIX YpaBHEHUH,
OIIPEAETIUTENb MAaTPULIBI.
Hcnosb30BaTh CBOMCTBA ONpeAeNHATENs 2X2
JUIsL BBIUMCIIEHHS €0 3HAY€HUs, NMPUMEHSTH
ONMpEACNUTENN  JUIsl  PEIIeHUss  CUCTEMBbI

CHCTEMA
MaTpuIia,




T€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIYHCIICHHE €T0 3HAYCHUS;
MPUMEHEHUE ONpPEeACTIUTeNs 1JIs
PELICHUS] CUCTEMBI JINHEUHBIX
ypaBHEeHUH. PelieHne npukiiaiHbIx
3a/1a4 C IOMOLIBIO CUCTEMBI
JIMHEWHBIX YpaBHEHUMN

JIMHEWHBIX YPaBHCHUH.

MoaeanpoBaTh peaibHbIe CUTYallUU C
MOMOIIBIO CUCTEMBI INHEWUHBIX YPaBHEHUH,
HCCJIeI0BATH MIOCTPOCHHBIE MOJICIIN C
MTOMOIIIBIO MATPHII M OTIPEICIIUTEIICH,
HHTEPNPETUPOBATH MOJIYYCHHBIA PE3YIbTAT

OyHKIMY U OyHKIMS, cr1oco0b! 3aaHus GyHKIMH.| OnepupoBaTh NOHATHAMM: QYHKIIHS,
rpaduKy. B3anmuo obpatnbie QyHKIUH. crnocoO0sbl 3a7aHus (YyHKINHU; B3aUMHO
Crenennas Kommozumus ¢pyakuwmii. ['paduk oOpaTHbIe PYHKITUN, KOMITO3HIIHS (PYHKITUH,
¢byHKIMA ¢ 1eAbM | QyHKIUH. DJIeMeHTapHbIe rpaduk GyHKINH, 00JIACTh ONPEIEICHUS U
MoKa3areieM npeoOpazoBanus rpadukoB QyHKUUNA. | MHOXKECTBO 3HaYCHUH (PYHKLINU, HYIH
(12 9) OO6nacTp onpeneneHuss © MHOKECTBO | (DYHKIIMH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA;
3HaueHni pyHkiuu. Hynu dyHkumu. | nuHEiHas, KBaapaTUdHasi, ApOOHO-TUHEHHAS U
ITpoMexyTKH 3HAKOIIOCTOSHCTBA. cTerneHHast QyHKIIHH.
YérHble U HEUETHBIE (PYHKIIUU. BbINOJHATH 3JeMEHTapHbIE IPeoOpazoBaHus
[Tepuonnueckue GyHKIIUH. rpaukoB PpyHKITHIA.
[TpoMexyTKM MOHOTOHHOCTH 3HAaTBh U yMeThb A0Ka3bIBATh YETHOCTD WK
dbyHkr. MakcUMyMbl U MUHUMYMBI | HEYETHOCTh (DYHKIIMH, IEPUOIUIYHOCTD
¢yukun. Hanbomnpiiee u (GyHKINN, HAXOAUTH IPOMEKYTKU
HauMeHbIlIee 3HaYeHHe PyHKIMY HA | MOHOTOHHOCTU (DYHKIIUU, MAKCUMYMBI U
IIPOMEXKYTKE. MUHUMYMBI (YHKIIUHY, HanOOJIbIIee U
Jluneitnasi, kBaJpaTH4Has U IPOOHO-| HAMMEHbIIEe 3HAaUeHUE (PYHKIIUU HA
JUHEWHas (QYHKIUU. DIJIEMEHTapHOE| MPOMEXKYTKE.
UCCIIeIOBaHHE U nocrpoeHue| @opMyJMpoOBaTh U HIJIKOCTPUPOBATH
rpadukoB 3TUX QYHKIUH. rpaguyecku CBOICTBA JIMHEIHOM,
CreneHb C LeNbIM IOKa3aTeJeM. | KBaJpaTU4YHOM, ApOOHO-ITHHEHHON U
bunom HerotoHa. CTENEeHHOUN (YHKIIMA.
CrenenHas (QyHKIMs ¢ HaTypaJlbHbIM | BeIpaxkaThb (hopMys1aMu 3aBUCUMOCTH MEXKIY
Y LeJbIM IToKa3aTesneM. E€ cBolcTBa U | BEIMYMHAMU.
rpapuk 3HaTh onpeeseHHe H CBOMCTBA CTEIICHHU C
LeJIBbIM TIOKa3aTeNeM; MOAXOAAIIYI0 popmy
3alMCH JEHCTBUTEIBHBIX YACEN JUISl PEIICHHUS
MPaKTUYECKHUX 3a]a4 U IPEICTaBICHUS
JTAHHBIX
Apudpmernueckuii | ApupmMerudeckuit KopeHb | @opMyJIHpPOBATH, 3allUChIBATH B
KOpeHb N-oi HAaTypaJbHOM  CTENEHU U €ro | CHMBOJHMYECKOH (opmMe U UCIOJIB30BATh
CTEIICHU. CBOMCTBA. CBOMCTBAa  KOpHA N-0M  CTemeHu  JJIA
Wppaunonanensle | [IpeobpazoBanus YHCIIOBBIX | IPeoOpa30BaHUs BBIPAKEHUH.
YpaBHEHUS BBIpQXEHUM, cofepxalux cTeneHd u | HaxoouTs  pemieHMsi — UppanMoOHAIbHBIX
(18 ) KOpHU. YpaBHEHUH C IIOMOLIbIO  PaBHOCHUIIBHBIX
WppanmonanpHble YpaBHEHUS. | IEPEXO/I0B WM  OCYUIECTBISA  MPOBEPKY
OcHoBHbIE METO/IbI pelIeHus | KOpHEH.
VUPPALMOHAIBHBIX ypaBHeHuil. | Ctpouth r1paduk (QyHKIMKM KOpHS N-oi
PaBHOCHIIBHBIE ITEPEXO/Ibl B PEIICHUH | CTENIEHU KaK 0OpaTHOM i (PYHKIUH CTETIEHU
UPPALMOHATIBHBIX YPaBHEHHUIA. C HaTypaJbHBIM [TOKa3aTeIeM
CpoiictBa u rpaduk KOpHA N-0if
CTeNEeHH Kak (YHKIUM oOpaTHOU
CTETICHU c HaTYypaJbHBIM
MoKa3aTeseM
ITokazarenbHas Crenenp c panoHaibHbBIM | @OPMYIHPOBATh ONpeJeJIeHHe CTENEHU C
GyHKIMS. MoKa3aresieM U e€ CBOWCTBA. palOHaIbHBIM MTOKA3aTENIEM.
ITokazarenbHble IToxazarenbHas byHKIMA, e | BoimonmHATh ~ mpeoOpa3oBaHUsT — YHCIOBBIX
YpaBHECHUSA cBoiicTtBa W Tpaduk. Mcmonap3oBaHuWe | BEIPAKEHUM,  COAEpPXAIIMX  CTENEeHH  C

rpa¢puka (QYHKIMH Ui pelIeHHs

PpallMOHAJIbHBIM ITOKA3aTCIICM.




(10 1)

YpaBHEHUH.
Iloka3arenbHbIe YpaBHEHMUSL.
OcHoBHbIE METO/IBI pelieHns

II0OKa3aTeJIbHBIX YPAaBHEHUU

HUcnoan3oBarh uudpoBbie pecypebl it
MOCTPOCHUS rpaduka MOKa3aTeIbHOU
GbyHKIUU ¥ U3y4eHus €€ CBOMCTB.

Haxoauthb pemeHus noka3areabHbIX
ypaBHEHUH

Jlorapudmuueckas | Jlorapudm uncna. CoricTBa JlaBaTh onpenesieHue orapudma unca;
byHKIHSA. aorapudma. JlecsTHaHbIC U JECATUYHOTO U HATYPaIbHOTO JIorapudma.
Jlorapudmuueckue | HaTypagbHbIE JOrapUu(MBbI. Hcnoab3oBath cBoiicTBa JIOTapudMOB 17151
YpaBHEHHUS [TpeoOpa3zoBaHue BbIpaXKEHUH, npeoOpa3oBaHus JIOTapuHMUIECKUX
(18 u) coJieprKalux Jorapudmel. BbIPAXKEHUM.
Jlorapudmuueckas QyHKIus, e CtpouTtsb rpaduk sorapupMuIecKoi
cBoiictBa u rpaduk. Mcnonb3oBanue | pyHKIMU Kak OOpaTHOM K MOKa3aTeNbHOU U
rpaduka QyHKIMH TS pEIICHUs WCIIOJIb30BaTh CBOMCTBA JIOTapH(PMUICCKON
ypaBHEHUH. GbyHKIUU A715 peeHus 3a1a4.
Jlorapugmuueckue ypaBHEHUS. Haxoauth  pemenuss  morapu(pMUYECKUX
OcHOBHBIE METOIbI PEILICHUS YpaBHEHHUH € TIOMOIIbIO  PaBHOCHJIbHBIX
Jorapu(pMUUECKUX YpaBHEHHIA. NEPEeXO/I0B WM  OCYIIECTBISIL  MPOBEPKY
PaBHOCWIBHBIE ITEPEXO/BI B PELICHUU | KOpHEH
Jorapu(pMHUUECKUX YpaBHEHHIHA.
Tpuronomerpuyeck | CHHYC, KOCUHYC, TAHT€HC U JlaBaTh onpeaesieHus CHHYCa, KOCUHYCA,
e BBIPAXKEHUS U KOTAHI'€HC YUCIIOBOIO apryMEHTa. TAHI'€HCa U KOTAHI€HCa YUCJIOBOTO apI'yMEHTa;
ypaBHEHUs ApKcUHYC, apKKOCHHYC U apKTaHI'€HC | a TaK)Ke apKCHHYCa, apKKOCHUHYca U
(22 v) YHUCJIOBOT'O APIyMEHTA. apKTaHIeHCa YHCIIA.
TpuronomeTrpuyeckas OKpyKHOCTb, IIpuMeHSITH OCHOBHBIE TPUTOHOMETPHUYECKHE
olpezesieHue TPUTOHOMETPUYECKHUX (bopmybI JUIst npeoOpa3oBaHus
(GyHKIIMI YUCIOBOTO apryMeHTa. TPUTOHOMETPHUECKUX BBIPAKEHUH.
OCHOBHbBIE TPUTOHOMETPUYECKUE Ipumensitb (GopMynsl TPUTOHOMETPHUHU JIJIS
dbopmynel. [IpeoGpazoBanue peleHus OCHOBHBIX TUIIOB
TPUTOHOMETPHUYECKUX BBIPAKCHHIA. TPUTOHOMETPHUYECKUX yPaBHEHUH
Perenrie TpUroHOMeTpHUUECKUX
ypaBHEHUU
ITocnenosarensHoc | [TocnenoBaTenbHOCTH, CIOCOOBI OnepupoBatsh NOHATUSIMM
TH U TIPOTPECCUH 3a/laHus OCIe0BaTEIbHOCTEN. MOCJIEZIOBATEIbHOCTh,  CHOCOOBI  3a/aHud
(10 9) Meton MaTeMaTHUECKOM MHAYKIIUU. | MOCIIEe0BATEIbHOCTEH; MOHOTOHHBIE "
MOHOTOHHBIE B OTPAaHUYCHHBIC OrpaHUYEHHbIE MOCJIEI0BATEIbHOCTH;
nociyenoBarenbHocTH. Mcropus HCCJIeN0BATH [0CJIEe10BATEIbHOCTH Ha

aHayIM3a OECKOHEYHO MaJIbIX.
ApudmeTrndeckass U reoMeTpuuecKas
IPOrPECCHUH.

beckoHneyHo yObIBaromas
reoMerpuueckas nporpeccus. Cymma
OECKOHEUHO yObIBaromIe
F€OMETPUYECKON IIPOTPECCHH.
JIMHEeWHBII ¥  SKCIOHEHIHAJIBLHBIN
poct. Hucro e.
dopmyna  CIOXKHBIX
Hcnons3oBaHne  mporpeccuu i
perieHus peanbHBIX 3a1a4
MPUKIIATHOTO XapaKTepa

IIPOLIEHTOB.

MOHOTOHHOCTb ¥ OTPaHU4YE€HHOCTb.

[Tonmyuats mpeacraBieHne 00 OCHOBHBIX HIEsAX
aHann3a OECKOHEYHO MAaJIbIX.

JlaBaTh onpeneneHue apupMETHUECKOH U
F€OMETPUYECKON ITPOTPECCUH.

Jloka3piBaTh CBOMCTBa apu(MeTHUecKol u
F€OMETPUUECKON  MpOrpeccuu,  HaXOAWTh
CyMMY 4IEHOB IPOTIPECCHH, a TAKKE CYMMY
YJIEHOB OECKOHEYHO yObIBaromien
TFE€OMETPUUYECKOM MPOTPECCHH.

Hcnonb3oBarh mporpeccuu s pelieHus
3a/1a4 IPUKJIIAAHOTIO XapaKTep.

IIpumensith (GopMylly CIOXKHBIX HPOLEHTOB
JUIsl pEILICHUs 3314 U3 peaJIbHOM MPAKTUKH

HenpepsiBable
GbyHKIHN.
[IpousBoaHas
(20 9)

HenpepriBuble  QyHkumum ©u  ux
CBOMCTBA. Touka pa3psIBa.
AcuMnToTrsl  TpapuKkoB  QYHKIHI.
CBoiicTBa (QyHKIMI HENPEPHIBHBIX HA

oTpe3ke. MeToJ WHTEepBaJIOB IS

Omnepuposarsp MOHATHAMMU: byHKIUSA
HEIpephIBHAsT Ha OTpPE3Ke, TO4YKa pa3pbiBa
¢GbyHKIMY, acuMIToTa rpaduka QyHKIUU.
IIpumensaTs CBOICTBa HENPEPBIBHBIX
(GyHKIUM 1715 peneHus 3aaa4.




pemieHuss HepaBeHCTB. [IpuMeHeHune | OnepupoBaTh NOHATHSIMU: IIepBasi U BTOpast
CBOWCTB HENPEPHIBHBIX (DYHKIMN Ui | TPOU3BOIHBIC ¢byHKIMNT; MIOHUMATh
pelnieHus 3aay. (bU3MYECKUA W TEOMETPUYECKUUA  CMBICT
I[TepBast 1 BTOpast NpOU3BOTHBIC MIPOU3BOIHO; 3aInChIBATh ypaBHEHUE
dbyakuun. OnpeseneHue, KacaTeJIbHOM.
reOMETPUYECKUH U (PU3NIECKUiA BeryucasrTs IIPOU3BOJAHBIE CYMMBI,
CMBICJI IPOM3BOIHON. Y paBHEHHE NPOM3BEAEHUS,,  YaCTHOIO M CIIOKHOM
KacaTeJIbHOH K TpaduKy GyHKIUH. GbyHKIMN.
[Tpon3BoiHBIE BTIEMEHTAPHBIX M3yyars  npou3BOAHBIE  3IEMEHTAPHBIX
¢ynkuuii. [IponsBoaHas CyMMBI, (GyHKIMHA.
IIPOM3BECHUS, YACTHOTO U Hcnoan3oBath reoMeTPUUECKUI u
KOMIIO3UIINH (PYHKITHIA (¢u3nuecKuid  CMBICT  MPOUZBOJHOW IS
peleHus 3a1a4
IToBTOpeHue, OcHoBHBbIE NOHATHA Kypca anreOpsl U | [IpUMeHsAITb  OCHOBHBIE ~ HOHATUS  Kypca
o0o01ienue, Hayal MaremMaruyeckoro axHanmza 10 | anreOpsl M Hayaja MaTeMaTHYECKOTO aHaIHM3a
cucreMaTu3anus KJiacca, 00001eHune U | 11 peuleHus 3ajady M3 pealbHOM >KU3HU U
3HaHui (2 v) cucTeMaTHh3alys 3HaHUH JPYTUX NIKOJIBHBIX IPEIMETOB

11 kaacce (136 yacoB)

HasBanue pa3saena OcHoBHOE coJep:KaHue OcHoBHBIE BU/IbI AeATeIbHOCTH

(KO0JIMYECTBO pasnaesa (TemMbl) o0yuyarmuxcsi

4acoB)

Hccnenosanue [Ipumenenune npousBogHOH K | CTpouTh rpaduk KOMIO3MLMU (QYHKUUH C

GyHKIUI C | HCCIIEJOBAHUIO byHKIni Ha | IOMOULIBIO BJIEMEHTAPHOTO HCCIEAOBaHUSA H

IIOMOMIbIO MOHOTOHHOCTb ¥ DIKCTPEMYMBI. | CBOMCTB KOMIIO3HIIHH.

IIPOU3BOJHOU Haxoxnenne — Hambomnpmero U | CTPOMTH TeoMEeTpHUECKUE 00pa3bl ypaBHEHHIA

(24 v) HaUMEHBIIETO 3HAYEHUS | U HEPABEHCTB HAa KOOPAMHATHOM IIJIOCKOCTH.
HeTpepbIBHON (yHKIMHU Ha oTpe3ke. | Mcnmoab3oBaTh IIPOU3BOHYIO JUIS
[IpumeHeHre TPOM3BOMHOW IS | UCcIeOBaHUA (YHKLIHMH HAa MOHOTOHHOCTb M

HaXOXJACHUA HAWITYYHICTO PCHICHUSA

SKCTPEMYMbI;  HAXOAMThL  HauOoJsblliee U

B MNPHUKIATHBIX  33jJa4ax, JJs | HauMEeHbllee 3HaueHHUs! QYHKIMK HeTpephIBHOM
onpeneneHus CKOPOCTH U | Ha OTPE3KE;
YCKOpeHusi rmpouecca, 3anaHHoro | Ctpours rpaduku (yHKIMA Ha OCHOBAaHUU
dhopmymoit wim rpaguKoMm. MPOBEIEHHOTO UCCIIETIOBAHMUSI.
Komnozunus ¢ynkuuit. | Menoap3oBaTh IPOU3BOJHYIO [T HAXO0XKICHHS
I'eomerpuueckue o0pa3bl | HAUITYYIIETO PEHIeHHUs] B NPUKIATHBIX, B TOM
YpPaBHEHUH W  HEPAaBEHCTB  HA | YUCJIE COLMUAIbHO-DKOHOMHMYECKHMX, 3aJayax,
KOOPJIMHATHOM IIJIOCKOCTH JUISL  ONPENENIEHUs] CKOPOCTH M YCKOPEHMS
npolecca, 3aJJaHHOrO  Qopmynoil  win
rpaduKoM.
Ilonyyars mnpeacraBjeHHe O IIPUMEHEHUU
MPOU3BOJHOMN B PA3JIMYHBIX OTPACIISIX 3HAHUI
ITepBooOpasznas  u | IlepBoobOpa3zHas, ocHOBHOE | OnepupoBaTh MOHATHAMHU: TIEPBOOOpa3Has U
UHTETpall CBOMCTBO nepBooOpa3HbIX. | onpezeneHHbl nuterpan. Haxoqurb
(12 9) IlepBooOpa3Hbie JJIEMEHTAPHBIX | IEPBOOOPA3HBIE ITI€MEHTAPHBIX (PYHKIUH 1
¢byukiuii.  [lpaBuia HaxoXJIEHUS | BBIUMCIATH UHTErpai no ¢popmyne HeroToHa —
NepBOOOPA3HBIX. JleiiGHu1IA.
Wnrerpan. 'eomerpuueckuii cmpicn | Haxoguth muiomany niockux Guryp u o6bEMbl
HHTErpaa. Beluucnenue | Tea ¢ IOMOLIBIO OIPENEIEHHOTIO UHTErpala.
ONpeAeNEHHOT0  HHTerpaja Mo | 3HAKOMHTBCS C MaTE€MaTHYECKUM
¢dopmyne Hetorona-Jleitbuuna. MOJEIIMPOBAHUEM Ha rpuMepe
[IpumeHenne WHTErpaja s | nuddepeHnanbHbIX ypaBHEHUH.

HaXOXACHUA IUIOMAAEH IJIOCKUX
¢buryp u 06b€MOB T€OMETPUUECKUX

Ho.nyanb MMpEACTaBJICHHUC 0 3HaA4YCHHUU
BBCACHHUA TIOHATHUA MHTCTpala B PA3BUTHUU




TeN.
[Ipumepsl periennit
mudepeHIMaTbHBIX YPaBHEHUHN.

MaTEMAaTUKHU

I'padpuxu Tpuronomerpuueckue pynknuu, ux | Mcnmoab3oBaTh nu(ppoBbie pecypehbl s
TPUTOHOMETPHYECKH | CBOMCTBA U TpadUKH. MOCTPOCHHUSI TPAPUKOB TPUTOHOMETPHUIECCKIX
X (OYHKIIHAH. Ot60p KOpHEH | QYHKIIMHM ¥ U3y4YEeHUS UX CBOMCTB.
TpUroHOMETPUYECKH | TPUTOHOMETPUUYECKUX ypaBHEHUH C | PemiaTe TPUIOHOMETPUYECKHE YPAaBHEHUS U
€ HepaBeHCTBa MTOMOLUIBIO TPUTOHOMETPUUYECKOH | OCYIIECTBIAT, OTOOp KOpPHEH C TMOMOIIBIO
(16 4) OKPY’KHOCTH. TPUTOHOMETPUUECKOIN OKPYKHOCTH.
Pemenue TpuroHoMmerpuueckux | [IpumeHsaTe QopMysabl TPUTOHOMETPHUH IS
HEPaBEHCTB perieHus OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnoab3oBath nudpoBbie pecypesl s
MOCTPOCHUS U UCCIIE0OBAHUS IPa(PUKOB
byHKIMI
HppauroHanbHele, OcHOBHbIE METO/bI pemienus | [IpyuMeHsiT  CBOMCTBA  IOKAa3aTeIbHOM U
MOKa3aTeIbHbIC U MOKa3aTeIbHBIX u | jorapuMuyeckoi  QYHKIUHA K  PEHICHHIO
morapudmuueckue norapu()MUUECKUX HEPaBEHCTB. MOKa3aTEeIbHbBIX u JorapupMUIEeCKUX
HEepaBeHCTB (24 u) OcHoBHBIE METO/IbI pELIEHHS | HEPABEHCTB.

HppalliOHAJIbHbBIX HCPABCHCTB.

Oo0ocHOBaTDH PaBHOCUJIIBHOCTD IIEPCXOJ0B.

I'padmueckue Meronel pemeHus | Pemars uppanuoHaibHbIe HEPABEHCTBA.
UppalMOHANILHBIX, MIOKa3aTeNbHbIX U | Mcnonb3oBaTh  rpaduueckue  METOABl U
norapu(MUYECKUX ypaBHCHUW W | CBOMCTBAa BXOIMIIMX B  YPaBHCHHE  HIIU
HEPABEHCTB HEpaBeHCTBO YHKIUI JIJIs pelIeHusl 3a1a4u
KomrmnekcHbie KommnekcHeie yucna. | OnepupoBarb NOHATHAMEU: KOMIUIEKCHOE
yucna Anrebpanyeckas U | YMCIIO U MHOKECTBO KOMILIEKCHBIX YHCEI.
(10 9) TPUTOHOMETPUYECKAS ¢dopwmerl | IlpeacTaBiasiTh KOMIICKCHBIC YHCIIA B
3aMnMucy KOMIUIEKCHOTO YHCTIa. anredpanvdecKkoil U TPUTOHOMETPUUYECKOM
Apudmernueckne  omepanuu ¢ | popme. BoImoaHATH apupMeTHIECKUEe

KOMIUIEKCHBIMU YHCIIaMHU.
N300paxkeHne KOMIUIEKCHBIX YHCEN
Ha KOOPJMHATHON TIOCKOCTH.
@®opmyna Myaspa. Kopau n-ou
CTETNEeHHU U3 KOMIUIEKCHOTO YHCJIa.
[IpuMeHeHne KOMITJIEKCHBIX YHCEell
Ui pelieHus  (QU3MYECKUX U
reOMETPHUECKUX 3324

olepanuy C HUMHU.
HN300paxarb,  KOMIUIEKCHBIC
KOOPAMHATHOM IIOCKOCTH.
Hpumensats popmyny MyaBpa u noiayyarsb
IPEJCTaBICHUE O KOPHAX N-O CTETNIEHU U3
KOMIIJIEKCHOTO YUCJIa. 3HAKOMHUTBHCH C
IpUMepaMH IPUMEHEHUS KOMIUIEKCHBIX YU CEN
JUISL pEeIIEHUs] TEOMETPUUYECKUX U (PU3UUECKUX
3a/1a4

qucia Ha

Harypanbnsle n
LieJIble Yyuca

HarypanbHble u niensie gucna.
IIpuMeHeHre IPU3HAKOB JIEIUMMOCTH

OHepHPOBaTb NMOHATUAMMU: HATYpaJIbHOC U
eJI0C YrUCJI0, MHOKCCTBO HATYPAJIBHBIX YHUCCIIL.

(10 9) nensix uywcen, HOJ wu HOK, | Ucnoab30BaTh NPU3HAKHU JIETUMOCTH LIEITBIX
OCTaTKOB IO MOJYJIIO, aJropuTMa | uncen; octaTku no moaymo; HOJ[ u HOK
EBknupa pang  pemeHust 3aqad B | HATypaJIbHBIX YHMCENl; anropuT™ EBkiunaa s
LENBIX YUCIIAX peleHus 3a1a4.
3anuchiBaTh HAaTypaJlbHbIE YKCIa B Pa3IMUHBIX
MO3ULIMOHHBIX CUCTEMAX CUUCIICHMS
Cucremsl Cucrema 1 COBOKYITHOCTh OnepupoBarb NOHATHUSIMU: CUCTEMA U
paloHaIbHbIX, YPaBHEHHUH. COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB;
UppaLMOHATIBHBIX PaBHOCHIIBHBIE CUCTEMBI U | pellieHue CUCTEMbI UJIU COBOKYITHOCTH;
NOKAa3aTeNbHbIX U CHUCTEMBI-CIIEJICTBUS. PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS.
norapudmuueckux | OCHOBHbBIE METOABI PELICHUS HaxoauTth pemieHus cucteM U COBOKYITHOCTEMN
YPaBHEHUH CHCTEM U COBOKYITHOCTEN LIENbIX pAlMOHAIbHBIX, UPPALOHAJIBHBIX,
(12 9) paloOHaIbHBIX, UPPALMOHANIBHBIX, | [MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX

[IOKa3aTENbHBIX U
Jorapu(PMHUUECKUX YpaBHEHHH.

YpaBHEHUH U HEPABEHCTB.
IIpuMeHsSITh CUCTEMBI YPABHEHNH K PEICHUIO




[IpumeneHnne ypaBHEHU, CUCTEM U
HEPaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a/lad U 3aj1ad u3
pa3nuuHbIX oOjacteii HayKHm U
peayIbHOM  KHM3HU, HHTEpIpeTanus
IOJIYUYCHHBIX PC3YyJIbTATOB

TEKCTOBBIX 3aJ1a4 U3 pa3INYHbIX 00nacTei
3HaHUU U PEAIbHOM KU3HU;
HHTEPNPETHPOBATH ITOJIyYEHHBIEC PEILICHUS.
Hcnoan3oBath nuppoBbIe pecypehl

3anauu ¢ ParmonanbHeie, uppaunoHanbHble, | BbIOMpaTh COCO0 pelieHus paroHalIbHbIX,

napaMeTpamu [0Ka3aTeJbHbIE, JOrapU(PMHUUECKUE | UPPALMOHAIBHBIX, IOKA3aTENIbHBIX,

(16 4) Y TPUTOHOMETPUYECKUE YPABHEHUS, | JIOTAapU(PMUUECKUX U TPUTOHOMETPUYECKHIX
HEPABEHCTBA U CUCTEMBI C YPaBHEHHUI U HEPABEHCTB, COACPKAIINUX
rapamMeTpamH. MOJIYJIA U TTapaMeTpbl
ITocTpoenue u ucciegoBanue IIpumensTe rpadpuyeckue M aHAIUTHYECKUE
MaTEeMaTHYECKUX MOJIeIen METO/JIbl /11l PELLIEHUSI YPAaBHEHUN U HEPABEHCTB
pEaJIbHBIX CUTYallUi C TIOMOILBIO C IapamMeTpaMHu, a TaKXe HCCIEeJOBaHHE
YpaBHEHUH, CUCTEM YPAaBHEHUU U (GyHKIMN METOIaMU MaTEMaTUYECKOTO aHAIM3a.
HEPABEHCTB € IIapaMeTpaMu Crpourh H HCCIeI0BAaTh MaTEMAaTUYECKUE

MOJEIM PEANBHBIX CHUTyallMii ¢ IIOMOILBIO
YpaBHCHUH, HEPAaBEHCTB M  CHUCTEM C
napaMeTpamu

[ToBTOpEHME, OcHoBHbIE TMOHATHS W MeTonabl | MoaeanpoBaTh pealbHblE CUTyallud Ha A3BIKE

00o6m1eHne, Kypca, 00001ieHne U | aredppl, COCTABJIATH BbIPAXKECHUSI, YPAaBHEHNUS,

CUCTEMATH3aLM cCUCTEeMaTH3alus 3HaHUH HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO

3HaHui (12 1)

3a71a4M, HCCJIeA0BATh IIOCTPOCHHBIE MOAEIH C
YICTIOJIb30BAHUEM alllapaTa ajireOpsl.
Ipumensith QyHKIMM 1151 MOJCIUPOBAHUS U
YICCIIEZIOBAHMS PEasIbHBIX IPOLIECCOB.

PemaTh npuKkiIaaHbie 3a0a49H, B TOM YHCIIE
COIMAJIBHO-?KOHOMUYECKOTO ¥ (PU3UIECKOT0
XapakTepa, CpeICTBAMH anreOpsl U
MaTEeMaTHYECKOr0 aHAIN3a

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYHEHUKA




Konsarun FO.M. u ap. Anre6pa v Hayajia MaTeMaTUYECKOTO aHanu3a, 11 kimacc. YueOHUK.
bazossiit u yriyonennsrit. M., [Ipocsemenne, 2014.
METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
- b. I'. 3uB. lunaktueckue Marepuansl. Anredpa u Havana aHanusa. 11 kiacc.
- M. W. lllabynnH. Anrebpa u Havana aHanu3a. J{umakTHIecKue MaTepraIbl
g 10-11 knaccos.
- A. I1. EpmoBa. CamocTosiTeIbHBIE M KOHTPOJIbHBIE paboThl. Anrebpa 10-11
-Illapeirun U.®., IN'ony6eB B.W. ®akynpratuBHbIN Kypc 1o MmaTeMartuke (10xmacc). — M.:
IIpocsemenne, 2009.
-Iapsirun U.®., 'onybes B.U. dakynpratuBHbINA Kypc o Marematuke (1 1kmacc). —
M.: IIpocgemenue, 2009.
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
1. bubmmoreka [IOK

2. http://interneturok.ru/
3. https://www.yaklass.ru/p
4.http://urokimatematiki.ru
5.http://intergu.ru/
6.http://karmanform.ucoz.ru
7.http://polyakova.ucoz.ru/

8.http://www.openclass.ru/



