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HHOACHUTEJIBHAA 3AIIUCKA
HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hayaia MaTeMaTHYECKOrO aHalIM3a» SBIAETCS OJHUM W3 Hauboyiee 3HAYUMBIX B
porpaMMe CTapIiei MIKOJIbI, TOCKOIBbKY, C OJJHOW CTOPOHBI, OH 00ECIIeYNMBACT HHCTPYMEHTAIBHYIO 0a3y JUIs
U3Y4YEHHS BCEX €CTECTBEHHOHAYYHBIX KYPCOB, a C JAPYroil CTOPOHBI, (OPMHUPYET JIOTUYECKOEe U abCTpaKkTHOE
MBIIUICHUE y4YaIUXCs Ha YpOBHE, HEOOXOIMMOM JJIsi OCBOCHHUS MH(OPMATHKH, OOLIECTBO3HAHUS, HCTOPHUH,
CIIOBECHOCTU U JPYrMX OUCHUIUIMH. B pamMkax JaHHOrO Kypca ydalludecs OBJIaJIeBalOT YHUBEPCAIbHBIM
SI3BIKOM COBPEMEHHOU HayKH, KOTOpast POpMYIHPYET CBOU JOCTHKCHUS B MAaTEMAaTHUECKOH opme.

Kypc anreOppl 1 Hauan MaTeMaTUYECKOTO aHAIM3a 3aKJaJblBa€T OCHOBY JUIS YCIEHIHOIO OBJIAJCHUS
3aKOHaMH (bHSI/IKI/I, XUMHH, 6I/IOJIOI‘I/II/I, IIOHUMAaHHusI OCHOBHBIX TeHI[eHI_[I/If/'I PasBUTHA SKOHOMHUKU U
OOIIIECTBEHHON JKM3HM, TIO3BOJIIET OPHEHTHUPOBATHCA B COBPEMEHHBIX LU(MPPOBBIX U KOMIBIOTEPHBIX
TCXHOJIOTHAX, YBCPCHHO HCIIOJIB30BAaTh UX IJIA II&HBHGﬁHIGI‘O 06pa3013aH1/1;1 U B HOBCGHHGBHOﬁ JKU3HU. B TOXE
BpeMs OBJaJIeHUE aOCTPAaKTHBIMU U JIOTUYECKH CTPOTMMH KOHCTPYKIUSMHU anreOpbl U MaTeMaTH4ecKoro
aHallM3a pa3BUBAeT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHUSI C TOMOIIbI0 HHAYKIMH M pPacCyXIaThb JCAYKTUBHO, HCIOJIb30BaTh 000OLIEHHE U
KOHKPETHU3aINI0, a0CTparupoBaHue U aHaJIOTHIO, (POPMHUPYET KPEaTUBHOE M KPUTHIECKOE MBILILICHHE.

B xonme uzyuenus kypca «Anredpa v Hayaia MaTeMaTHYECKOTO aHAlM3a» ydyalluecs MOJIy4aroT HOBBIN
OIIBIT PCHICHUA MPHUKIAAHBIX 3ada4d, CaAMOCTOATCIIBHOIO IMOCTPOCHUA MATECMAaTUUYCCKHUX MOI[CHCﬁ PCAIBbHBIX
CUTyallud, MHTEPOpPETAUU TOJYYCHHBIX pEHICHWH, 3HAKOMATCA C TNpUMEpaMH MaTeMaTHYeCKUX
3aKOHOMepHOCTCﬁ B IIpUPOAC, HAYKC M HMCKYCCTBEC, C BBIJAIOIIHMUCA MATCMATHYCCKUMH OTKPBITUAMU U HUX
aBTOpaMH.

Kypc oOnagaer 3HaYuTENBHBIM BOCHHUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIM pealn3yeTcs Kak uepes
y4eOHBIH MaTepual, CrocoOCTBYIOMIMK (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U Yepe3 Creuuduxy
y4eOHOW JACSITeNFHOCTH, TPEOYIOMEH MPOJOIKUTEIFHON KOHIICHTPAIMM BHHUMAHHUS, CAMOCTOSATEIHHOCTH,
aKKYpPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJYyYCHHBIN Pe3yabTarT.

B ocHoBe MeTomuku o0yueHus anredpe W HavajlaM MaTeMaTHYECKOTO aHaju3a JICKUT ACSTEIbHOCTHBIN
MIPUHIINI 00YyYEHUS.

B crpykrype kypca «Anredpa ¥ Hadajga MaTeéMaTHYECKOIO aHaIW3a» MOXHO BBIICIHUTH CIEIYIOIINE
COJIepKaTeIbHO-MeTOANYecKre TUHUM: «Uucna u BbruucieHus», «OyHKIUH U Tpapukun», «YpaBHEHUS H
HepaBeHCTBa», «Hauana MaTematnueckoro asanmsa», «MHoXkecTBa M JIorMKa». Bce OCHOBHbIE
COJIEP>KATEIbHO-METOANYECKUE JTUHUU U3YYaloTCS Ha MPOTSHKEHUWH JBYX JIET OOydeHHUs B cTapliel IIKoJe,
CCTCCTBCHHO MOOIOJIHAA ApPYT JApyra M IOCTCIICHHO HAChIIAAChb HOBBIMM TEMaMH H pa3aciiaMH. MoxHo ¢
YBEPEHHOCTBIO CKa3aTh, YTO JAaHHBI KypC SIBISIETCS HMHTETPATUBHBIM, MOCKOIBKY OOBEeTUHSET B cebe
COACPIKAHUC HCCKOJBKUX MAaTEMATUYCCKUX AUCHUILINH, TAKUX KaK anre6pa, TPUTOHOMCTPHA, MaTeMaTHYECKUU
aHaJIM3, TEOpHUsI MHOXKECTB, MaTeMaTU4eckas Jioruka u nap. Ilo mepe Toro, kak ydamiuecss OBIaJ€BAIOT BCE
0ojiee MMPOKUM MaTEMaTHYECKUM almaparoM, y HUX IOCIEN0BaTENbHO (OPMHUpPYETCS U COBEPIIEHCTBYETCS
YMEHUE CTPOUTh MATEMAaTUYECKYIO MOJENb peajbHON CUTyallMd, NPUMEHSATh 3HAHUS, IOJIY4YEHHBbIE MpHU
M3y4YEHUU Kypca, JUIsl PelIeHUsT CaMOCTOATENbHO C(HOPMYIUPOBAHHOM MAaTeMaTHYeCKOW 3ajaud, a 3aTeM
MHTEPIPETUPOBATH CBOW OTBET.

ConepsxarenpHO-MeTOIUUecKast JUHUS «YHucna u BBIYMCICHHS» 3aBepiiaeT (GOpPMHUPOBAHHE HABHIKOB
UCIOJIb30BaHUs JEHCTBUTENBHBIX YHCEN, KOTOpOe OBIJI0 HaYaTO B OCHOBHOM IIKoe. B crapiieii mkone ocoboe
BHUMaHUE Yyjensercs (OPMHUPOBAHUIO HABBIKOB PpALMOHAIBHBIX BBIYUCIECHUN, BKJIIOYAIOIMIUX B celd
WCIOJIb30BaHNE PA3IMYHBIX (OpPM 3amMUCH 4YMCIa, YMEHHUE JAeNaTh MPHUKUAKY, BBITOIHSATH MPHOIMKEHHBIE
BBIYHUCJICHUA, OUCHHUBATH YHCJIOBBIC BBIPAXCHUS, pa6OTaTI) ¢ MaTeMaTHYeCKMMH KOHCTAHTaMH. 3HAaKOMEIC
yUYallluMCsl MHOKECTBa HATypajbHBIX, LEJbIX, PAIMOHAIBHBIX M JACUCTBUTEIBHBIX YHCEN JIOMOJHSIOTCS
MHO>KECTBOM KOMIIIEKCHBIX umcel. B KaXXJIOM H3 3TUX MHOXCECTB pacCCMaTpUBarOTCsA CBOMCTBEHHEIE ceMy
crenupUIecKre 3a/1a4u U ONepalluu: JeJIeHue HaIlello, ONIEPUPOBAHUE OCTATKAMH Ha MHOKECTBE IIEJIbIX YUCEIT;
ocoOble CBOWCTBA paluOHAJIBHBIX W HPPAIHUOHAIIBHBIX YHUCCII; apI/I(bMeTI/I‘—IeCKI/Ie orncpanmuu, a TaK¥XeE
W3BJICUYCHHE KOpPHS HATypaJlbHOM CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX 4Hcel. brarogaps
MOCJIEIOBATEILHOMY PACIIMPEHUIO KpPyra HCIOJb3yeMbIX YHCET W 3HAKOMCTBY C BO3MOXHOCTSIMH HX
MPUMEHEHUS U1 PElIeHUs] pa3luYHbIX 3a1ad (opMHpyeTcs MPEICTaBICHHE O €IMHCTBE MaTEeMaTHKH Kak
HaykKl M €€ polM B TOCTPOEHUU MOJIEJeH pealbHOro MHpa; IIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKpETH3alHus.

Jlunns «YpaBHEHUS] M HEPABEHCTBA» peaIU3yeTcs Ha MPOTSKEHUH BCEro oOydeHHs B CTapllell IKoJe,
MMOCKOJIBKY B KaXKJI0M paszjiesne [IporpamMMbl mpeaycMOTPEHO pellieHHe COOTBETCTBYIOIINX 3ada4u. B pesynbraTe



y4daluecs: OBIAJAEBAIOT PA3IMUYHBIMU METOJAMHU PELICHUs pallMOHAIbHBIX, UPPALlMOHATIbHBIX, TOKA3aTEIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPHUECKUX YpaBHEHUI, HEPABEHCTB U CUCTEM, a TAaKKe 3a/1ad, COAEpKaIIUX
napameTpbl. [lomydyeHHble yMEHUS HIMPOKO HCIONb3YIOTCS MPU HCCIENOBAaHUM (YHKIHUM C MOMOIIBIO
MPOM3BOHOM, MPH PEIICHUH NPUKIATHBIX 337a4 W 3a7a4 Ha HAXOXKJICHUE HAUOONBIINX W HAMMEHBIINUX
3HaueHu ¢yHkuuu. [laHHas copep:karenbHas JIMHUSA BKIIOYaeT B ceOs Takke (HOpMUPOBAHHE YMEHHIA
BBIMOJIHATE  pacy€éTel 1o  (GopMmynaM, MpeoOpa3oBaHMs  pAlMOHAIBHBIX,  HPPAHOHAIBHBIX  H
TPUTOHOMETPUYECKHUX BBIPAKEHUI, a TakkKe BBIPAXEHHH, colep kalux creneHd u jorapudmsl. braromaps
U3Y4YEHHIO aIreOpandyeckoro marepuaja IpPOMCXOAUT JaJbHEHIIEe pa3BUTHE AJITOPUTMHUYECKOIO U
abCTPakTHOTO MBIIUICHUS ydYalluxcs, (QOPMHUPYIOTCS HAaBBIKM JEAYKTUBHBIX PpACCYXJCHUU, pabOThl C
CHUMBOJIbHBIMH (hOpMaMH, MPEICTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJI€ PAaBEHCTB M HEPABEHCTB.
Anrebpa npeniaraet 3¢ ¢GeKTUBHbIC MHCTPYMEHTHI 1711 PeICHHs MPAKTUYECKUX U €CTeCTBEHHOHAYYHBIX 3a/1a4,
HarJIsiJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KAaK SI3bIKa HAYKU.

CopepxarenpHo-MeTonuYecKass JUHUS «DyHKIMM U TpadUKH» TECHO IMEperieTaeTcsl ¢ JIPYTUMH
JUHUSAMH Kypca, TOCKOJIbBKY B KAKOM-TO CMBICIIE 331a€T M10CJIEI0BATEIbHOCTh U3yUeHusl MaTepuana. M3ydenue
CTETIEHHOM, MOKa3aTeIbHOM, JorapupMUUecKoil U TPUTOHOMETPUUECKUX (PYHKIIMMA, UX CBOWCTB M IpaUKOB,
UCTOJIb30BaHUE (YHKIMU JUIS PELICHUs 3a/1ad M3 JPYruxX Y4eOHBIX MPEJAMETOB M PEalbHON KHU3HH TECHO
CBSI3aHO KaK C MaTeMaTHMYECKUM aHaJIM30M, TaK U C pelIeHHeM ypaBHEHUW U HepaBeHCTB. [Ipu 3Tom Gombiioe
BHUMaHHE yensieTcss (OPMUPOBAHHIO YMEHHS BBIpaXaTb (POpPMyJIaMH 3aBUCUMOCTH MEXAY pPa3INYHBIMU
BEJIMYMHAMU, UCCIIEIOBATh MONY4YEeHHbIE (YHKIUHU, CTPOUTH UX rpaduku. MaTepuan 3Toi comepxaTenbHOMI
JIMHUM HAleJIeH Ha pa3BUTHE YMEHUI U HAaBBIKOB, MO3BOJISIOLIMX BBIPAXXAaTh 3aBUCUMOCTH MEXKY BEIMYMHAMU
B pa3nu4HON (opme: aHaTUTHUECKOH, rpaduyeckoid U cioBecHOW. Ero m3ydeHue crnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO MBIIUICHHUS, CTIOCOOHOCTH K 0000IICHUIO M KOHKPETHU3ALNH, UCTIOJIH30BAHUIO AaHAJIOTHIA.

ConepxarenpHas nuHus «Havama maremMaTM4ecKOro aHajiv3ay IMO3BOJISIET CYIIECTBEHHO PACIIUPUTH
Kpyr KaK MaTeMaTH4eCKHX, TaK ¥ HPUKIAIHBIX 3a]a4, JOCTYIHBIX IIKOJbHUKAM, TaK KaK y HUX IOSBISETCS
BO3MOYXHOCTh CTPOUTH TPapUKU CIOKHBIX (YHKIIHH, ONpeaensTh UX HauOOoNbIINe U HAaMMEHbIINE 3HAYCHHUS,
BBIUUCIIATh TuIOmAAn (uryp m oOBEMBI TeN, HAXOAWTh CKOPOCTH W YCKOpeHHus mnporeccoB. [lanHas
coJiepKaTesibHasl JIMHUSI OTKPBIBAET HOBBIE BO3MOXHOCTH MOCTPOEHUS MAaTEMaTUYECKUX MOJENICH pealbHBIX
CUTyallul, IO3BOJSET HAaXOAWTh HaWIydlllee pELIEHWE B NPUKIAJHBIX, B TOM YHUCIIE COLMAIBHO-
SKOHOMMYECKUX, 3a/ladaX. 3HAKOMCTBO C OCHOBAaMH MAaT€MAaTHYECKOTO aHajn3a CIOCOOCTBYET Pa3BUTHUIO
abcTpakTHOTO, (POPMATHHO-IOTHIECKOTO U KPEATHBHOTO MBIIUICHHUS, (OPMUPOBAHUIO YMEHUH paclio3HaBaTh
IIPOSIBJIEHUSI 3aKOHOB MAaTEMaTMKH B HAyKe, TEXHMKE M HCKYCCTBE. Y4Yallluecs Y3HAKOT O BBIIAIOLIUXCS
pe3ysibTaTax, MOJyYeHHBIX B XOJI€ pa3BUTHS MaTEMaTHKHU KaKk HayKH, U 00 UX aBTOpax.

ConeprxaTenbHO-MeTOANYECKas JIMHUS «MHOXXeCTBa W JIOTHMKA» BKJIIOYAET B CEO0sl IJIEMEHTHl TEOpHH
MHOKECTB U MaTeMaTU4eCKO JIOTUKU. TeopeTHKO-MHOKECTBEHHBIE MTPEICTAaBICHHs IPOHU3BIBAIOT BECH KYpPC
IIKOJIbHOM MaTeMaTHKU W Npe[siaraloT HaubOosiee YHUBEPCAJIbHBIN S3bIK, OOBEIUHSIONMI BCE pa3Jelbl
MaTeMaTHKU U €€ MPUIIOKEHUI, OHU CBSA3BIBAIOT pa3Hble MATEMaTUYECKUE JUCLUUIUIMHBI U UX MPHIOKEHUS B
enuHoe 1enoe. [1oaToMy BakHO 1aTh BO3MOXKHOCTH IIKOJBHUKY ITOHUMaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTHUKH U HUCII0JIb30BATh €r0 IS BBIPAXKEHUS CBOMX MbICIIEH. [[pyruM BaXKHBIM MPU3HAKOM
MaTeMaTHUKU KaK HayKHM ClleyeT NpU3HaTh CBOWCTBEHHYIO €l CTpPOrocTb OOOCHOBaHMH M ClieIOBaHHE
ornpeAeNEéHHBIM MpPaBUaM MOCTPOCHHUS J0KA3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTAaMU MaTeMaTH4eCKOW JIOTUKU
CIOCOOCTBYET Pa3BUTHUIO JIOTMUECKOTO MBINUICHUS YUYaIIUXCsl, TTO3BOJIIET UM CTPOUTH CBOM PACCYXKJIEHUS Ha
OCHOBE JIOTUYECKUX MPaBui, (OpMHUPYET HAaBBIKU KPUTHUECKOTO MBIIUICHUS.

B kypce «Anrebpa u Hauana MaTeMaTHMYECKOTO aHaIN3a» MPUCYTCTBYIOT OCHOBBI MaTeMaTH4ECKOTO
MOJIETIMPOBaHUs, KOTOpbIE TMPU3BaHBI CIOCOOCTBOBaTh (HOPMHUPOBAHHMIO HABBIKOB ITOCTPOEHMSI Mojemneit
peanbHBIX CHUTYyalluid, MCCIEIOBAHUS STHX MOJENeH ¢ IMOMOINBIO ammapara aireOpbl U MaTeMaTH4ecKOro
aHaJlM3a, WHTEPIPEeTallud TOJYyYEHHBIX pe3ylbTaToB. Takue 3aJaHusl BIUIETEHbl B KaXAblH M3 pa3JesioB
IIporpaMMBbl, TOCKOJIBKY BECH MaTEpHall Kypca HIMPOKO UCIIOJIB3YETCs IS pEICHMs NPUKIaaHbIX 3anad. [Ipu
pElIeHNN peallbHbIX NPAaKTUYECKUX 3ajjad Yydalluecs pa3BHUBAIOT HAOIIOJATENIbHOCTh, YMEHUE HaXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbCs, MCIOIb30BATh AHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBATH MPOOIIEMY.
JlesiTenbHOCTh IO OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX 3a]]a4 OPraHU3yeTcsl B MPOLIeCcCe U3yUeHHs
BCEX TEM Kypca «Anredpa 1 Hayana MaTeMaTHUECKOTO aHAIN3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE
B VYuebHoM nnaHe Ha u3ydyeHue 0a30BOro Kypca aireOpbl M Hadajl MaTemMaruyeckoro aHammusza B 10
KJIaccax OTBOJUTCA 2 Yaca B HEZEN0, BCero 68 4 B Toj.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSA YYEBHOI'O IIPEJMETA <«AJI'EBPA M
HAYAJIA MATEMATHYECKOT'O AHAJIN3A»

OcBoenue yuyeOHOro npeamera «Anredpa U Hayana MaTeMaTHUYECKOro aHaJIM3a» JOHKHO 00ecrednBarh
JOCTHKCHHE Ha YpPOBHE CpPEIHEro OOIIero oO0pa30BaHHS CISAYIONIMX JTUYHOCTHBIX, METANpEeIMETHBIX H
MpeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB!

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS IPOTrpaMMBbl yueOHOTo rpeaMera «MareMaTHKa» XapaKTepUu3yIOTCs:

I'paxxiaHckOe BOCTIMTAHUE:!

c(OPMUPOBAHHOCTHIO TPAKIAAHCKONW MO3UIMKM O00YYaAIOUIErocsi KaK aKTMBHOTO M OTBETCTBEHHOI'O 4JEHA
POCCHICKOTO OO0IIeCcTBa, MPEJACTABICHUEM O MAaTEeMAaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS Pa3IUIHBIX
CTPYKTYp, SBIEHUH, MpoOUEAyp TpaxJaHCKoro obmiectBa (BBIOOPBL, OHNPOCBI M Mp.), YMEHHEM
B3aMMO/ICHICTBOBATH C COIIMATBLHBIMA HHCTUTYTAMHU B COOTBETCTBHH C UX (DYHKIIUSIMU U HA3HAYCHUEM.

[laTpuoTHYeckoe BOCIHUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUNUCKON TPAKIAHCKOW MICHTUIHOCTH, YBAKEHUS K MIPOIIOMY U HACTOSIIIEMY
POCCHUHCKONH MaTeMaTUKH, LEHHOCTHBIM OTHOUICHHMEM K JOCTHXKEHHSIM POCCUWCKMX MaTeMaTUKOB U
POCCUMCKOM MaTeMaTHYECKOW ILIKOJIbI, K UCIIOJIB30BAHUIO 3TUX JOCTHKCHHUM B APYTMX HAayKax, TEXHOJOTHSX,
cepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCHHUCKOro Hapoaa; c(HOpMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO IIOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM NPUMEHEHUEM JOCTH)KCHUN HayKu U
JEeSTeNIbHOCThIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO OYIyIIETro.

DcTeTHYeCKOe BOCIUTAHUE:!

ACTETUYECKHUM OTHOIIEHHWEM K MHPY, BKIFOUYas 3CTETUKY MaTeMaTHYECKHX 3aKOHOMEpPHOCTEH, 00BEKTOB,
3a/1a4u, PEIICHHUM, PacCYXJCHHH; BOCIHPUUMYUBOCTHIO K MAaTEMAaTHMUYECKHUM acCleKTaM pa3JIHYHbIX BUOB
HCKYCCTBA.

PU3NYECKOE BOCIUTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHHS MPUMEHITh MaTeMaTUYeCKHME 3HaHHMs B MHTEpecax 3J0pOBOTO U
0e3omacHOr0 00pa3a JKW3HM, OTBETCTBEHHOI'O OTHOWICHHWS K CBOEMY 3/0pOBBIO (370pOBOE WHTAaHUE,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHM U OTHAbIXa, pEryiaspHas Qu3andeckas aKTUBHOCTH); (UIUYECKOTO
COBEPILIEHCTBOBAHUS TIPH 3aHATUSX CITIOPTUBHO-03/IOPOBUTEILHOMN JACSITEIHHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HaHHWEM IIEHHOCTH TPYAOIIOOUS; WHTEPECOM K pa3IMuHbIM cdepam
npodeccHoHaNBbHON N1eATEeNbHOCTH, CBS3aHHBIM C MAaTeMaTUKON U €€ MPUIIOKEHUSMH, YMEHHUEM COBEpIIaTh
OCO3HaAHHBIN BBIOOP Oyaymiel mpodeccun U peain30BhIBaTh COOCTBEHHBIC )KM3HEHHBIE TIJIaHBI, TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3OBaHHUIO W CaMOOOpa30BaHHUIO HA TPOTSHKEHUHM BCEH JKU3HU;
TOTOBHOCTBHIO K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTHUYECKUX 3a1a4 MAaTEMaTHYECKOW HAPaBICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbl, TTOHUMAHUEM BIHUSHUS COIUATBLHO-9KOHOMHUYECKHUX
MPOLIECCOB HA COCTOSIHUE TMPHUPOAHONM M COIMATBLHOM Cpelbl, OCO3HAHHWEM TI00aIbHOrO XapakTepa
9KOJIOTUYECKUX MpoOJeM; OpHEeHTAIlMel Ha MPUMEHEHHWE MaTeMaTUYeCKUX 3HAHWUW JUIs pEIIeHHs 3a7ady B
o0JacTh OKpyXKaromieil cpefpl, MIAHUPOBAHHS TOCTYNKOB M OLEHKHM HMX BO3MOXHBIX TMOCIEICTBUN IS
OKpY>KaloIleu Cpeibl.

LIeHHOCTH HayYHOrO MTO3HAHMUS:

c(hOpPMHUPOBAHHOCTHI0 MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIIECTBEHHON MPaKTUKHU, MOHUMAaHUEM MaTeMaTHYeCKOW HAayKd Kak cepbl YeTOBEYECKOW IesTeNbHOCTH,
9TanmoB €€ pPa3BUTHUS W 3HAYMMOCTHU Ui Pa3BUTHSA IUBUJIU3AINH, OBJIAJCHHEM S3BIKOM MaTE€MaTUKH |
MaTeMaTUYeCKOW KyJIbTYpOd KakK CpPEICTBOM IO3HAHUSI MHPA; TOTOBHOCTBIO OCYIIECTBISATH MPOEKTHYIO M
HCCIIE0BATENbCKYIO ACATENFHOCTh MHANBUAYAIHHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbie  pe3yJbTaThl  OCBOSHUS TPOrpaMMbl  yuyeOHOro mpeamera «MaremMaTrukay
XapaKTepU3yIOTCS OBJAJICHUEM VHUBEPCAIbHbIMU — NOZHAGAMENbHBIMU  OCliCEUAMY, YHUBEPCANbHBIMU
KOMMYHUKAMUBHBIMU OeLICMBUSIMU, YHUBEPCAbHBIMU PESYIAMUSHBIMU OCliCIMBUIMU.

1) Vhusepcanvhvle noznasamenvhuie oeiicmaus, obecneuusaiom Gopmuposanue 6a306biX KOZHUMUBHBIX
npoyeccos obyuarowuxcs (0ceoenue Memoo08 NOZHAHUL OKPYICAIOUe20 MUpa, NpUMeHeHue 10SUYecKux,
UCCe008aMeNbCKUX Onepayuil, ymeHutl pabomams ¢ uHgopmayuetl).

ba3oBble TorMYecKue AeUCTBUS:




® BBIBISTH M XapaKTepU30BAaTh CYIICCTBEHHbIC NPU3HAKM MATEeMaTHYECKUX OOBEKTOB, MOHSATHIA,
OTHOLICHUHA MEXAY MNOHATUAMHU; (POPMYIHUPOBATh ONPEIEICHUs MOHATHM; yCTaHABJIMBaTh CYILECTBEHHBIN
MPU3HAK KJIacCU(PUKALMU, OCHOBAHUS 11 0000IIEHUS M CPaBHEHUS, KPUTEPUH NIPOBOAUMOTO aHAIIN34;

® BOCIIPMHUMATh, (HOPMYIUPOBATh U MPe0oOPa30BLIBATh CYXKACHUS: YTBEPAUTEIbHbIC U OTpUIIATEIbHbIC,
€IMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHBIC;

® BBIIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TNPOTUBOpEuYus B (PaKTax, JaHHBIX,
HaAOJIOACHUAX U YTBEPKACHUSAX; IIpe/ylaraTb KpUTEPHH U1 BBISBICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUNI;

& JeN1aTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U HHAYKTUBHBIX YMO3AKIIIOUEHUH,
YMO3aKIFOUEHUH 110 aHAJIOTUU;

® [POBOJUTH CAMOCTOSATEIBHO JOKA3aTelIbCTBA MAaTEMaTHUYECKUX YTBEPXKACHUH (IpsSMblE U OT
IIPOTUBHOI0), BBICTPAWBaTh AapryMEHTALUI0, [PUBOJUTH IPUMEPbl M KOHTPIPUMEpPHI; OOOCHOBBIBATH
COOCTBEHHBIE CYXKJICHUS U BBIBOBI;

e BBHIOMpATH CIIOCOO pelIeHus1 yueOHOM 3a1a4un (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHHs, BHIOUPATh
HauOoJee MOAXOAIUN ¢ y4ETOM CAMOCTOSITENILHO BbIICIEHHBIX KPUTEPHUEB).

basoBble nccnenoBaTenbcKue AeUCTBUS:

® JICTIOJIB30BaTh BOIPOCHI KaK HCCIIEAOBATENCKUN MHCTPYMEHT NMO3HAHUS; (OPMYIMPOBATH BOMPOCHI,
¢bukcupyoomue npoTUBOpeure, NpodiaeMy, yCTaHaBIMBaTb MCKOMOE U JaHHOE, (OpMUpPOBaTb TUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3ULUIO, MHEHHUE;

® [IPOBOJAMTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIIEJOBAHUE 10 YCTAHOBJICHHIO
0COOEHHOCTEH MaTeMaTHYeCKOro o0bEKTa, ABJICHHUS, IPOLIEcCa, BBIBICHUIO 3aBUCUMOCTEN MKy 00beKTaMH,
SIBJIGHUSIMU, TIPOLIECCAMHU;

® CaMOCTOSITENFHO (POPMYITUPOBATh 0OOOIICHHS U BBIBOJBI IO Pe3yiIbTaTaM MPOBEICHHOTO HAOIIOICHUS,
WCCIICIOBAHMSI, OLIEHUBATh JOCTOBEPHOCTDH MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJAOB M 000OIICHHIA;

® [IPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIABUIATH MPEAINOIOKEHHS O €T0 PA3BUTUU
B HOBBIX YCJIOBUSX.

Pabora ¢ nadopmanueii:

® BBIIBIATH AeHUIUTH WHPOPMALINHU, JAHHBIX, HEOOXOMUMBIX JJISi OTBETAa HA BOMPOC W JJISl PELICHHS
3ajJjauy;

e BpIOMpaTh MH(POPMALUIO U3 MCTOYHUKOB PA3IMUYHBIX THUIIOB, aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U
MHTEPIPETUPOBATH MHPOPMALIMIO PA3INYHBIX BUIOB U (OPM MPEICTABICHUS;

® CTPYKTypupOBaTh HWHGOpPMAIUIO, TMPEACTaBIATh €€ B pasduyHbIX (opMax, WUIIOCTPUPOBATH
rpapuyuecKy;

® OLIEHUBATh HAAEKHOCTh HH(OPMAIMU IO CAMOCTOATENBHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

2) Vhugepcanvhvlie KOMMYHUKAMUGHBIE Oelicmausi, 06ecneyusarom cqhropmMupo8aHHOCmy COYUATbHBIX
HABLIKO8 00YUaAIOUUXCHL.

OouieHue:

® BOCIIPUHUMATh U (POPMYIUPOBATh CY)KJIEHHSI B COOTBETCTBUHU C YCIOBUAMM U LEJISIMU OOLIEHUS; SICHO,
TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX, 1aBaTh NOSICHEHUS 110 X0y
pelieHus 3a1aul, KOMMEHTHUPOBATh MOJIYYEHHBIN Pe3ysIbTarT;

® B X0J/ie OOCYXJICHMsI 3a/JlaBaTh BOMPOCHI MO CYIIECTBY OOCY>KTae€MOl TeMbl, MPOOJIEMBI, peliaeMoin
3aJ1a4uM, BBICKA3bIBATh MJIEU, HAIIEJICHHBIE HA MOUCK PELIEHUS; COMOCTABIATh CBOM CYXAECHUS C CYXIACHHUSIMU
IpYTUX YYaCTHUKOB Juaiiora, oOHapyXHBaThb pa3Muue U CXOJICTBO TO3MIMHA; B KOPpPEKTHOH ¢opme
(bopMyIMpOBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;

® IIPEJICTABIISITh PE3YNIbTATHI PELIEHUS 331a4M, SKCIIEPUMEHTA, UCCIIEI0BAaHUS, IPOEKTA; CAMOCTOSATEIBHO
BbIOMpaTh (pOpMaT BBICTYIICHUS C YYETOM 33/1a4 PE3eHTAlUU U OCOOCHHOCTEH ayIuTOPUH.

CoTpyaHHYECTBO:

® [IOHUMAaTh M HCHOJb30BATh NMPEUMYIIECTBA KOMAaHIHOW M WHIMBUAYAJIbHOW pabOThl MPH PELICHUU
yueOHBIX 3a/ay; MPUHUMATh LEeJNb COBMECTHON JesTeNIbHOCTH, IJIAHUPOBAaTh OPraHU3alHI0 COBMECTHOI
paloThl, pacnpenensiTh BUIbl paboOT, JOrOBapUBAThCA, 0OCYKIaTh MPOLECC M pe3yabTaT paboThl; 0000IIaTh
MHEHHUS HECKOJIBKHX JIIONICH;

® y4acTBOBaTh B IPyNNOBBIX (hopmax paboThl (00CYyKaeHHS, 0OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI» U
T.I.); BBIIOJHATH CBOI YacTh pabOThl M KOOPAMHUPOBATH CBOM ACWCTBUS C JAPYTUMH YJ€HAMU KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOIIMU MPOIYKT MO KPUTEPUSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH
B3aUMOJICUCTBUS.




3) Vhusepcanvnvle pecynamusnsvle Oeticmeusi, obecneuusaom Gopmuposanue cCMvlClo8biX YCMAHOBOK

U JICUBHEHHBIX HABLIKOB TUYHOCHIU.

Camoopranuzanus:

® COCTaBIISITh IUIAH, AITOPUTM PEIICHHS 3aJlayd, BBIOUPATH CHOCOO pEIIeHUs ¢ y4ETOM HMEIOIINXCS
pECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ yI4ETOM
HOBOH MH(OpMaIUH.

CaMOKOHTPOJIb:

® BIIQJIETh HABBIKAMHM I103HABATEIbHOW pe(dIeKCHMH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUHA U
MBICJIUTEIIBHBIX TPOIIECCOB, UX PE3yJbTATOB; BIIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IMpoliecca 1
pe3yibTaTa peleHrus MaTeMaTHIeCKOM 3a1a4H;

® MPEABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHUKHYTH IPH PEIICHUU 3aJa4Hl, BHOCUTh KOPPECKTHBHI B
NeSATETLHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, IAHHBIX, HAWICHHBIX OIMTMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OIICHHWBATh COOTBETCTBHE pe3yjbTaTa IEIM M YCIOBUSAM, OOBSICHATH NPUYUHBI JTOCTHKCHHUS WIH
HEJOCTHKCHHSI PE3YJIbTATOB JIEATEIHHOCTH, HAXOIUTh OIINOKY, 1aBaTh OICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbHI

10 kaacce
Yucjaa 1 BBIYUCJIEHUA

e (CBO0OOJHO OMNMEpPUPOBATHh MOHATHSAMHU: PAlMOHAIBHOE YHCIO, OCCKOHEYHAs MEepPHOIUYEcKas apoOb,
MPOUEHTHI; UPPALUOHAIBHOE YHUCIO; MHOKECTBA PALMOHAIBHBIX W JEHUCTBUTENBHBIX YHCEN; MOIYJb
JIEHCTBUTEIIFHOTO YHCJIA.

e [lpumeHsATH IpoOM M MPOIEHTHI JJIS PEIICHUs MPUKIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciie 3HaHUU H
peanbHOM KU3HU.

o [lpumensTy npuOIMKEHHBIC BBHIYMCIICHHS, MPaBWIA OKPYIJICHHs, MPUKHUIKY U OLEHKY pe3yibTara
BBIUMCIICHHUH.

e (CBo0OAHO oOmepupoBaTh MOHATHEM: CTENEHb C IIEJIBIM IIOKa3aTeJeM; MCIONb30BaTh MOAXOASIIYIO
dhopMy 3amucH IEHCTBUTEILHBIX YHCEN ISl PEIICHUS MPAKTUYSCKUX 3a/1a4 U MTPEICTABICHHS TAHHBIX.

e (CB000JHO OMEPHUPOBATH MOHATHEM: apU(DMETHUECKII KOPEHb HATYPAIIbHOM CTETICHH.

e (CB00OOJHO OMEPUPOBATH MOHATUEM: CTEIIEHb C PAIMOHAIBHBIM MTOKA3aTEIIEM.

e (CB000AHO ONEpPUPOBATH MOHATUSAMU: JOrapudM Yrcia; AecITUYHbIC U HATypadbHbIC JOTapu(MEI.

e (CB00OAHO ONEpPUPOBATH MOHATUSAMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIOBOTO apTyMEHTA.

e OmnepupoBatrh MOHATUIMH: APKCUHYC, APKKOCUHYC U APKTAHIE€HC YHCIIOBOTO apryMEHTA.

YpaBHeHUS M HEPABEHCTBA

e (CB000OAHO OnepUpOBaTh NOHITUIMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIE YPaBHEHUS
U ypaBHEHUA-CIIE/ICTBHS; PABHOCWIbHBIE HEPABEHCTBA.

e [IpumeHATh pa3aMyYHblE METOJbl PELIEHUS PAlUOHAIBHBIX MU JAPOOHO-pallMOHANIBHBIX YpaBHEHHI;
IIPUMEHATHh METOJl UHTEPBAJIOB U1l PELLIEHNs HEPABEHCTB.

e (CB00OAHO ONEpUPOBaTH MOHATHSAMU: MHOTOWIEH OT OJHOM NEePEeMEHHOH; MHOTOWIEH C IEeJIbIMU
ko3¢ duLeHTaMi, KOPHU MHOTOYJIEHA; MPUMEHSTh JIeJIeHHEe MHOIOYWIEHa Ha MHOTOWIEH C OCTaTKOM,
teopeMmy besy u reopemy Buera miis pemienus 3anad.

e (CB00OAHO oONEpUPOBaTh MOHATHSAMM: CHCT€Ma JIMHEWHBIX YpaBHEHHM, MaTpHla, ONpeAeTUTEIh
MaTpulbl 2 X2 M €ro reoMeTpUYECKHMH CMBICI; MCIOJIb30BaTh CBOMCTBA OINpEeAeNHTeNns 2 X 2 s
BBIYMCIICHHS €70 3HAYEHHUs, IPUMEHATH ONPEACIIUTENN I PELUICHUS CUCTEMBI JIMHEWHBIX YPaBHEHU,
MOJICJINPOBaTh pPEAJIbHBbIE CHUTyallud C IOMOIIBID CHUCTEMBI JIMHEWHBIX YPAaBHEHHM, HCCIIENOBAaTh
IIOCTPOEHHBIE MOJEIU C IIOMOIIBI0 MAaTPUL U OIpPEACIUTENEH, UHTEPIPETUPOBATh I1OJYyYECHHBIN
pe3yJIbTar.

e lcnonb30BaTh CBOMCTBA IEUCTBUI C KOPHSAMU AJIsi IPeOOpa30BaHuUs BbIPaKEHU.

e BrimonHATh NpeoOpa3oBaHMsI YUCIOBBIX BBIPAKEHUH, COJEP)KAIIMX CTENEHH C PaldOHAIbHBIM
[I0Ka3aTeseM.

e lcnonb30BaTh CBOMCTBA JOrapu(pMOB IJisl IpeoOpa3oBaHus Jorapu(pMUUIECKUX BbIPAKEHUH.



CB0oOOHO oOmepHpoBaTh MOHATUSMHU: HppAlMOHAIBHBIC, IOKa3aTeJbHBIE U JOrapupMHUUYECKHUE
YpaBHEHMsI; HAXOAUTh UX PELICHHUs C IOMOIIbIO PAaBHOCHIIBHBIX MEPEXO0I0B UIIH OCYIIECTBIISAS IPOBEPKY
KOpHEH.

[IpuMeHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYINBI Ul MPeoOpa3oBaHUs TPUTOHOMETPUUYECKHUX
BBIPaKCHUM.

CB00OOHO oOMEpUpOBaTh MOHATHEM: TPUTOHOMETPUYECKOE YPAaBHEHHUE, IMPHUMEHSATh HEOOXOIMMBbIe
(GopMyIIbl 111 pellieHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHUH.

MogenupoBaTh peajbHbIE CUTYallMM Ha $3bIKE alureOpbl, COCTAaBIIATh BBIPAKCHMS, YypPaBHEHHUS,
HEPAaBEHCTBA 110 YCJIOBUIO 33/1a4d, MCCIEN0BAaTh IOCTPOECHHBIE MOJEIU C MCIIOJIIb30BAaHMEM alllapara
anreopsl.

DYyHKUMH U TPAPUKHU

CBo0OoHO omepupoBaTh MOHATUAMHU: (QYHKIUS, CHOCOObI 3anaHus (YHKUIUH; B3aMMHO OOpaTHbIC
GbyHKIMH, KOMOO3UIMA (QYHKIMHA; TpaduK (QYHKIMHU; BBIIOJHATH >JIEMEHTApHBIE NpeoOpa3oBaHHS
rpaduKoB QPYHKITHI.

CB00OHO ONEpHUPOBATH MOHATUSAMHU: 00JACTh ONMPEACTICHUS U MHOXKECTBO 3Hau€HUI (YHKIMHU, HYIH
(bYHKIMH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA.

CBoOOHO oOmepupoBaTh MOHATHAMHU: YETHBIC M HEUYETHBIE (YHKUIUH, MEpUOIUYEcKHe (yHKIWH,
MPOMEKXYTKH MOHOTOHHOCTH ()YHKIMM, MaKCUMyMbl W MHHHMYMBI (QYHKIWW, HauOOJbIIEe WU
HaMMeHbIIIee 3HaUeHHEe (QYHKIIMU Ha IPOMEXKYTKE.

CB0OOJHO omepupoBaTh MOHATUSAMH: CTENEHHas (YHKIHMS C HATypaJbHBIM M IEIbIM IOKa3aTeleM,
rpaduK CTENCHHOW (YHKIWHU C HATYPAJIbHBIM M LEJBIM ITOKa3aTesieM; rpaduK KOpHS N-0i CTENEHH KaK
(byHKIIMHM 0OpaTHOM CTENICHN C HATYPAILHBIM ITOKA3aTeIIeM.

OmnepupoBaTh TOHATUSMH: JIMHEWHAs, KBaJpaTU4Has W JOpOOHO-TMHEHHAas (QYHKIHMH; BBIIOIHATH
3JIEMEHTApHOE UCCIICIOBAHUE U TIOCTPOCHHE HX IPAPHKOB.

CB0OOJHO ONEpHpPOBaTH MOHATHIMU: TOKa3aTelbHas M jorapupmuueckas (QyHKIUH, UX CBOHCTBA H
rpaduKu; UCIIOJIb30BaTh UX rPpaMKu /IS pEIICHUs] YpaBHEHHH.

CBoOomHO  omepHpoBaTh  MOHSATHSAMU:  TPUTOHOMETPHUYECKAss  OKPYXHOCTb,  OIPENEIICHUE
TPUTOHOMETPUYECKUX (DYHKIUI YHCIOBOTO apryMeHTa.

Hcnons3oBate rpaguku GpyHKIMN U1 MCCIEIOBAHMS IPOLIECCOB M 3aBUCUMOCTEH MPU PELICHUH 33134
U3 JpYyrux y4eOHBIX TPEIMETOB W PEATbHOW XKM3HH, BBIpaXKaTh (HOpMylTamMH 3aBHCHMOCTH MEXIY
BEJIMYMHAMHU.

Hauana MmaTeMaTH4eCKOro aHAJIU3a

CBoOoaHO omepupoBaTh MOHATHIMU: apuMeTHUecKass ¥ T€OMETpUYecKasl MPOrpeccusi, 0ECKOHEUHO
yOBIBarOIasi FeOMETpUUECcKasi MPOrPEeCcCcHst; JIMHEHHBIN U SKCIIOHEHIIMAIBHBIN POCT, (OpMyIIa CIOKHBIX
MIPOLIEHTOB; UMETh MIPECTABIICHUE O KOHCTAHTE €.

Hcnonb30BaTh Mporpeccuu Ajs peleHus pealbHbIX 3a/1a4 MPUKIaJHOI0 XapaKTepa.

CB00OOHO OmepupoBaTh MOHATUSAMU: MOCIEI0BATEIILHOCTD, CIIOCOOBI 3a/1aHus MOCIEI0BAaTEIbHOCTEH,
MOHOTOHHBIE M  OrPaHUYEHHBIE  IIOCJIENOBATENbHOCTH;  IMOHMMATh  OCHOBBI  3apOXKIACHMS
MaTeMaTHYECKOro aHaJIn3a Kak aHaJln3a 0ECKOHEYHO MaJlbIX.

CB00OoHO omepupoBaTh MOHATUSAMHU: HENpEpbIBHbIE (YHKIMH; TOYKM paspbiBa rpaduka (QyHKIUM;
aCUMIMTOTHI rpaduka QyHKIHMH.

CBoOOgHO omepupoBaTh MOHATHEM: (YHKIMSA, HENpepbhlBHAs Ha OTpe3Ke; MPUMEHSTh CBOWCTBA
HENpPepbIBHBIX (DYHKIMIA A peIIeHus 3a/1ad.

CB000/1HO onepupoOBaTh MOHATUSMU: TI€pBasi U BTOpast MPOU3BOAHbIE (DYHKIMH, KacaTeabHast K rpaduKy
GyHKIUH.

BoruncnsTe mpou3BOAHBIE CYMMBI, IPOU3BEIEHUS, YACTHOIO M KOMIIO3MIIMU ABYX (YHKIMI; 3HATh
MIPOU3BO/IHBIE AIIEMEHTAPHBIX (YHKIIUH.

Hcnonb3oBaTh reoMeTpuyecKuil U GU3NYECKUI CMBICI TPOU3BOIHOM JIs pEIIeHUs 3a/1a4.

MHU: OIIPEACIICHUC, TCOpEMa, YpaBHCHUC-CJICACTBHUC, CBOICTBO MaATEMaTH4ICCKOIo 06’BGKTa,
A0Ka3aTeJIbCTBO, PABHOCUJIBHBIC YPABHCHHWA U HCPABCHCTBA.

COJAEP/KAHUE YYEBHOI'O KYPCA

10 xaacc
Yuciia 1 BLIYUCJICHUSA



Panmonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, IPOLEHTHI, 0ECKOHEUHbIE MTEPUOINUECKHE
napo6u. IIpumenenue qpodeit 1 MPOLEHTOB [Tl pellieH s MPUKJIAAHBIX 337a4 U3 pa3IMyHbIX OTpacieil 3HaHui 1
peanbHOM KU3HU.

JlelicTBUTENbHBIE YHca. PannoHanbHbIE M HppalUOHANbHbIE 4ucia. Apu(METHUECKHE OIepaluu ¢
JNeHCTBUTENBHBIMU YKCIaMU. MOAy/b AEMCTBUTEIHLHOTO YKCia U ero cBoicTBa. [IpubnnxEHHbIC BHIYUCICHUS,
IIpaBWJla OKPYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJIbTaTa BIUYMCIEHUH.

Crenenp ¢ uenbiM mnokasareieMm. bunom Hpiorona. Mcnonb3oBanue mnoaxoasiied (opmbl 3amnucu
JEMUCTBUTENBHBIX YUCEN JUISl PELICHUs IPAKTUUYECKUX 33]1a4 U IIPEJICTaBICHUSI JaHHBIX.

Apudmerndeckuii KOpeHb HATYypaIbHOM CTETICHH B €T0 CBOMCTRA.

CreneHsp ¢ pallMOHaJIbHBIM [TOKA3aTENIEM U €€ CBOWCTBA; CTENEHD C JIEHCTBUTEIIBHBIM MIOKA3aTEIEM.

Jlorapudm uucna. Cpoiicta norapudma. JlecaTuunble 1 HaTypaibHbIE JOrapupMBbI.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHI€HC YHUCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YHUCJIOBOI'O apIyMEHTA.

YpaBHeHusi 1 HepaBeHCTBA

ToxnaectBa M TOXIECTBEHHBbIE MNpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb YypaBHEHHUA. PaBHOcUIIbHBIE
YpaBHEHUS U ypaBHEHUs-CleACTBUSA. HepaBeHCTBO, pellleHe HEPaBEHCTBA.

OcHOBHbBIE METO/BI PELICHUS 1ENbIX U APOOHO-PAMOHANIBHBIX YpaBHEHUI U HepaBeHCTB. MHOTOUICHBI
OT OJHOM IMEepeMEHHOM. /leleHrne MHOrowieHa Ha MHOrOWwIeH ¢ octaTkoM. Teopema be3y. MHorousneHsl c
uenbiMu Kodgdunmenramu. Teopema Buera.

[TpeoOpa3oBaHus YNCIOBBIX BBIPAKEHHUN, COACPIKAIINX CTEICHH U KOPHH.

WppanumonansHele ypaBHeHUs. OCHOBHbBIE METOABI PELICHHS UPPALIMOHAIBHBIX YPABHEHU.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELIEHUSI I0KA3aTEIbHbIX YPAaBHEHUI.

[Ipeobpa3zoBaHue BbIpaKeHHH, COIEPIKALIUX JTOTapr(MBI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METOBI PEIICHUS JIOTapU(PMUIECKUX YPaBHEHHIMA.

OcHoBHbIE TpuUroHOMeTpuueckue ¢opmynsl. IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX BbIPAXKEHUH.
Pemenne TpuroHOMETpUYECKUX YPaBHEHUH.

Pemenne cucreM IMHEHHBIX ypaBHEHMI. Marpuina CUCTEMbl JIMHEWHBIX ypaBHEHHMH. OIpenenuTeisb
MaTpullbl 2X2, €ro TreOMETPUYECKUH CMBICII U CBOWCTBA; BBIYMCICHUE €ro 3HA4YEHMs, NPUMEHEHHE
ONpENEIUTENs AJI1 PELICHUs CUCTEMbl JIMHEWHBIX ypaBHEHMH. PellleHWe NpUKIaiHbIX 3aJad C IOMOILbIO
CUCTEMBI JINHEHHBIX ypaBHeHUH. MccaenoBanue nocTpoeHHOW MOJIEH C TOMOLIbIO0 MaTPULL U ONIpeIeIUTENEH.

IlocTpoeHne MaTeMaTHYECKUX MOJENEH pEaJbHOM CHUTyallMM C IOMOILBIO YPAaBHEHUN M HEPABEHCTB.
[IpumeHeHne ypaBHEHUIN U HEPABEHCTB K PEIICHUIO MaTeMaTHYECKHUX 3aJad U 3a/a4 U3 pa3IndyHbIX 00JacTei
HAyKH U pEaJIbHOM JKU3HMU.

DOyHKIUH U TPadUKH

@OyHKIMA, cr1ocoObl 3a1anus QyHKIuU. B3aumuo obpatable GpyHkiuu. Komnosunus ¢ynkuuit. I'paduk
(GyHKIMHU. DlIeMeHTapHble IpeoOpa3oBaHus rpa@uKoB (GyHKIIH.

OOnacte ompeneneHuss W MHOXecTBO 3HaueHMH ¢yHkuuu. Hymm  ynxoun.  [Ipomexytku
3HaKomnocTossHcTBA. YETHbIe U Heu€THble pyHKuMU. [leprnonuueckue ¢pyHkumu. [IpoMexyTkM MOHOTOHHOCTH
¢yHkuuu. MakcuMymbl MU MHUHUMYMBl (QyHKUuH. HauOomnbliee M HauMeHbllee 3HaueHHs (YyHKIMM Ha
MIPOMEXKYTKE.

Jlunelinas, kBagpaTUyHas U APOOHO-TMHEHHAss (QYHKUIUHU. DJIeMEHTapHOe UCCIE0BaHHE U MOCTPOCHUE
UX rpauKoB.

CrenenHas GyHKIUS C HATYpaJbHBIM U LeNbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTa u rpaduk
KOpHsI N-0i CTeNeHH KaK (GYyHKIIMU 0OpaTHOW CTENEHH C HaTypaJIbHbIM IOKa3aTeleM.

IToka3zarenbHass U jorapupmuueckas (yHKUIUHU, UX cBoiicTBa U rpaduku. Mcmnonb3oBanue rpapukos
GyHKIUHN 1715 penieHus] ypaBHEeHHH.

Tpuronomerpuueckass OKpPYKHOCTb, OIpEIEIEHHE TPUTOHOMETPUUYECKUX (YHKIMHA  YHCIOBOTO
apryMeHTa.

@DyHKIIMOHAIBHBIE 3aBUCUMOCTH B peaJIbHBIX MpOLEccax U ABICHUAX. | paQ UKy peabHbIX 3aBUCUMOCTE.
Hauyana maTeMaTu4eckoro anajamnsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/laHUs IOCIEA0BaTEIbHOCTEH. MeTosl MareMaTHYecKoW HHIYKIIMU.
MOHOTOHHBIE U OTpaHUYEHHBIE IMOCIEN0BATENbHOCTU. McTOpHsS BO3HMKHOBEHMSI MAaTEeMAaTHYECKOTO aHalIu3a
KaK aHaJIn3a 6ECKOHEUHO MaJIbIX.

Apudmernueckas U TeoMeTpuyeckas mporpeccud. beckoHeyHO yObIBaromias TIeoMeTpuyecKas
nporpeccusi. Cymma OeckoHeuHO YyObIBarolied reomerpuueckoi mporpeccun. Yucno e. HemnpepbiBHBIE
byHKIMM ¥ WX CcBoOWcTBa. TOYKM pa3pbiBa. AcuMNTOTH TpadukoB ¢yHKud. CBoWcTBa (QYHKIUN



HENpPEephIBHBIX Ha OTpe3ke. MeTon MHTEpBANOB [UIsl pPELIEHUS HEpaBeHCTB. [IpuMeHeHUEe CBOIICTB
HEMPEPBIBHBIX (PYHKIMN AJIs PEIICHUs 3a7ad.

[lepBas u BTOpass mpom3BoAHBbIC (GyHKIMU. OmnpeaeneHue, TCOMETPUUYECKHH W (PU3HUYECKUI CMBICIT
MIPOU3BOIHON. Y paBHEHHE KacaTeabHOH K rpaduky pyHKIUH.
[IpousBonubie aneMeHTapHbIX ¢GyHKIuU. [IpousBogHas cymMMbl, MpPOM3BENCHHS, YACTHOIO M KOMIIO3HUIMH

GbyHKIHH.
IMoypouHoe muianupoBanue Ajaredopa u Hayasna anajausa 10 kaacc YMK (L. A.Aaumos, FO.M.KoJisirud u

ap.)

Ne i/m Hara Tewma ypoxka

TUIaH
baxT

JlelicTBUTEIbHBIE Yncaa (84)

1 [lesble 1 pauOHATIBHBIC YKCIIA

2 JleficTBUTENBHBIE YKCIIa

3 BeckoneuHo yObIBaromasi reOMETpUIEcKast IpOTrpeccust

4-5 Apudmernuecknii KOpeHb HaTYpaTbHON CTETICHH

6-8 CreneHsb ¢ palluOHATBHBIM U JICHCTBUTEIHHBIM MTOKA3aTEIEM

9 Konmponvnas paboma Nelno meme: Jleticmeumenvhvie uucia.

Crenennas pynkuus (9 1)

10-11 CrenenHas QyHKIIMS €€ CBOICTBa U rpaduk
12-13 B3aumHo oOpaTHbIe QyHKIUN

14-15 PaBHOCWIIBHBIE ypaBHEHUS U HEPABEHCTBA
16-17 WppanmonanbHble ypaBHEHUS

18 HppanmonanbHble HepaBeHCTBA

19 Konmponvnasa paboma Ne2no meme:

IHokazarenbHast pyHkuus (74)

20 [Toka3zarenpHast QyHKIHS, €€ CBOMCTBA U rpaduK
21-22 [lokazarenabHble ypaBHEHUS

23-24 [Toka3zaTenpHBIE HEpABEHCTBA

25-26 CucreMsbl IOKa3aTeNbHBIX YPABHEHUI U HEPABEHCTB

27 Koumponvnas paboma Ne3no meme: [loxazamenvhas ¢hynxyus




Jlorapudgmuueckas pynkuus (114)

28-29 Jlorapugmsl

30-31 CaoiicTBa norapugmon

32-33 JlecATUYHBIE U HATYypaJIbHBIE JTOTapH (MBI

34 Konmponvnas paboma Nedno meme: Ceoticmea nocapu@mos

35 Jlorapudmuueckas GyHKIIUS, €€ CBOHCTBA U Irpaduk

36-37 Jlorapudmuueckue ypaBHCHHS

38-39 JlorapupMuueckre HepaBeHCTBA

40 Koumponvnas paboma NeSno meme: Ceoticmea no2apugmos

Tpuronomerpunueckue popmyJibl (154)

41 Pangnannas mepa yrna

42-43 [ToBOpPOT TOUKM BOKpYT Hauajga KOOPAUHAT

44-45 Omnpenenenne cuHyca, KOCUHyca U TaHI'€HCa yria

46 3aBUCUMOCTb MEXAY CUHYCOM , KOCUHYCOM M TaHT'€HCOM OJHOTO M TOIO
Ke yria

47 Koumponvnas paboma Nebno meme: Tpueconomempuueckue ghopmynsi

48-49 TpuronomeTpruyeckue TOXKAECTBA

50 CuHyc, KOCUHYC U TaHT€HC YIJIOB 0. 1 -0,

51-52 DOpMyITBI CITOKEHUS

53 CuHyC, KOCUHYC U TaHT€HC JIBOWHOTO yria

o4 Konmponvnaa paboma Ne7 no meme: Tpuconomempuueckue ghopmynvl u
mooicoecmea

55-56 DopMyITBl TPUBEICHHS

57 CymMa 1 pa3HOCTb CHHYCOB

58 CymMa 1 pa3HOCTh KOCHHYCOB

59 Koumponvnas paboma Ne 8 no meme: @opmynvl npugedeHus

IToBTOpenue 3a kypce 10 knacca (84)

60-61 CrereHb ¢ pallMOHATBLHBIM U JICHCTBUTEIBHBIM MTOKA3aTeIeM
62 Crenennas ¢pyHKius. PaBHOCHIIbHBIE YpaBHEHHS U HEPABEHCTBA
63 [Toka3zaTenbHBIE YpaBHEHUS




64

IlokazaTenbHbIC HCPAaBCHCTBA

65-66 Pemenue norapupmos
67 Hrorosasi KOHTpoJIbHAsI padoTa
68 HToroBslii ypox
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