AHHOTauMs K padoueii nporpamme
y4eOHOro npeamera «AJiredpa v Ha4ajia MATEMATHYECKOr0 aHAJIN3A.
¥Yriay0JieHHbIi YPOBEHD)
st ooydarommxcst 10 — 11 xmaccos

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «Anrebpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Haubojiee 3HAYMMBIX B IPOrpaMMme cpeaHero ooOiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOEcreunBacT MHCTPYMEHTAJIbHYIO 0a3y s
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrod CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE OOYy4YaIOIIMXCA Ha YPOBHE, HEOOXOAHMMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCUUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIaJIeBalOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON Haykw, KoTopas (opMmyiupyeTr cBou
JOCTHKEHHS B MATEeMaTH4IecKoi (hopme.

VY4eOHblll Kypc ainreOpbl U Hadajdl MaTeMaTUYeCKOI'o aHajv3a 3aKJaJlbIBAaeT
OCHOBY JJI1 YCIEUIHOIO OBJIQJCHUsSI 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIAIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HH(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM XM3HU. B TO ke Bpemsi oBlaJieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, HMCIOJIb30BATh
0000IlIeHHEe ¥ KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Asnrebpa u Hadaja MaTeMaTHYECKOIO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
WHTEPIIPETallud  TOJYYCHHBIX  pEIICHH, 3HAKOMSTCS C  IpHUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpOAE, HayKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMUA U UX aBTOPAMHU.

VYueOHbIll Kypc 001aJaeT 3HAYUTENIbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NESTENIbHOCTH, TpeOyIolel MPOJOJKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITENIBHOCTH, ~aKKypaTHOCTHU M  OTBETCTBEHHOCTH 3@ IIOJYYECHHBIN
pe3ynbTar.

B ocHoBe MeTonuku oOOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yYEeHHUS.



B crpykType yueOHOro kypca «Anrebpa M Havajla MaTeMaTHYECKOTO
aHaJIN3a» BBIAEIECHBI CIEAYIOUINE COAEPKATEIBHO-METOANYECKHE TUHUM: «Uucia
U BbIUKCIEHUD», « DyHKINU U rpadukn», «YpaBHEHUS U HEpaBeHCTBay, «Hauana
MaTeMaTHYECKOro aHanu3a», «MHoxkecTBa U Joruka». Bce ocHOBHbIE
COJEPKATENbHO-METOANUECKUE JIMHUM HW3Yy4YaloTCsl Ha MPOTSHKEHUHM JABYX JIET
o0y4yeHHs Ha ypOBHE cpeiHero oOIiero oopa3oBaHUs, €CTECTBEHHO JOIOJIHSASA
JIpYr Apyra U MOCTENEHHO HAChIAsCh HOBBIMM T€MaMH W pazjenamu. J[aHHBIN
y4eOHBIH KypC SIBJISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cebde
COJEpKaHUE HECKOJIBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETpPHUSI, MAaTEMAaTUUYECKUM aHalIW3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
HMIMPOKUM MATEMAaTUYECKUM almapaToM, Y HUX MOCIEeI0BATEIbHO (POPMUPYETCS U
COBEPILIECHCTBYETCS YMEHHE CTPOMTh MaTEMaTHYECKYH0 MOJEIb pPEATBbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE MPU U3YYEHUU y4eOHOro Kypca, JUis
pELIEHUsI CaMOCTOSITENILHO C(HOPMYJIMPOBAHHON MAaTeMaTUYECKON 3aauH, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOMYECKas: JIUHMS «UMcia U BBIYMCICHUS) 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aTo Ha ypPOBHE OCHOBHOIO 0011ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3zoBaHusl 0co0O€ BHUMaHue  yHensieTcss  (OPMUPOBAHHIO  HABBIKOB
pPAlMOHAJIBHBIX BBIYMCIICHUM, BKIIIOYAIOIIUX B €0 MCIOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu 4yMcia, YMEHUE JeJaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUKCJICHUSI, OLIEHUBATh YUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCSI MHOKECTBAa HATypaJbHBIX, LEINbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hhceld. B  KaXaoM M3 53THX MHOXECTB PpPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKkue 3aJaud M OINEepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIBbIX YHCEN, 0COoOble CBOMCTBa
pPalMOHAIBHBIX M UPPALMOHAIBHBIX YUCEN, apU(PMETHUECKUE ONEPALIMH, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
bnarogapss mocienoBaTeNbHOMY pPacCIIMPEHHIO Kpyra HCIOJb3YEMBIX 4YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSIMHM MX MPUMEHEHUS JUIsl PEIlieHUsl pa3IMuHbIX 3ajad
bopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATEMAaTUKU KaK HayKu U €€ poJiH B
IOCTPOEHNUU MOJIEIEN PEAJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuEe |
KOHKpEeTU3aIHsl.

Jluaust «YpaBHEHHSI W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKJIOM
paznene IIporpamMMbl IpPEenyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ysibraTe oOydaroluecss OBJIAJAEBAIOT PAa3IMYHBIMM  METOAAMM  PELICHHS



palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
cojepKalux mapaMerpsl. lloydeHHbIE yMEHHS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, MPU PELIEHUH NPUKIIATHBIX
3a]a4 U 3aJja4 Ha HAXOXKJEHUE HanOOJBIINX U HAUMEHBIINX 3HAYEHUN (DYHKIIHH.
JlanHast copepkarenbHas JTMHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PpPalMOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKCHMM, a TaKXKe BBIPAXKECHUH,
COJEpKaIMX CTENEHU U JiorapuMmel. bmaronaps u3ydeHuro anreOpanyeckoro
MaTepyaja IPOUCXONWUT  JAJBHEWIIEEe  pa3sBUTHUE  AJTOPUTMUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHudd, pabOTl ¢  CHUMBOJBHBIMU  (QopMamMH,  MPEICTABICHUS
3aKOHOMEPHOCTEW M 3aBHCHMOCTEN B BHJIE€ PaBEHCTB U HEPaBEHCTB. AnredOpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]1a4, HArJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToauueckas JMHUA «DyHKIMM U TpaQuKH» TECHO
neperseTaeTcs ¢ APYTMMM JIMHUSMU y4e0HOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIE0BATEIBbHOCTh U3YUEHUSI MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMI, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHU JJIS pelIeHus 3ajad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEANIbHOW U3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK W C pEHICHHEM ypaBHEHHUH M HepaBeHCTB. IIpu 3TOM OosblIOe BHUMAaHHE
ynensiercs: (pOpMHpPOBAHUIO YMEHUS BbIpakaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HoOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHoOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUMA.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/]ad,
JOCTYIHBIX OOYyYaIOIIMMCS, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOMTH
rpa@uKy  CIOXHBIX (YHKLUMHA, OMpEeAeNsaTh HMX HauOONbIINE W HAUMEHBIIUE
3HAYEHHUS, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJENEH pealbHbIX CHUTYyalUu,
MO3BOJISIET HAXOJIWTh HAWJIydllee pPEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-O)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO



aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (hOPMATLHO-JIOTHYECKOTO U
KPEaTHBHOTO MBINIUICHHSI, (POPMUPOBAHUIO YMEHUW pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKHA B HayKe, TEXHUKE W HMCKyccTBe. OOydaroniuecs: y3HalT O
BBIJIAIONIUXCST pe3ysbTaTaX, MOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

ConepxkaTeapHO-MeToANYeCcKas JIMHUS «MHOXEeCTBa U JOTHKa) BKIIIOYAECT B
ceOs BJIEMEHTBHl TEOPUM MHOXKECTB M MATEMAaTHYECKOM JOTUKu. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEeMAaTUKU
U TpeasiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONMINA BCE Pa3feIibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYecKue
JUCHMIUIMHBL U WX TPWIOKEHHS B eauHoe 1enoe. [loatoMy BaxkHO JaTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTHUKHU U UCIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTUKH KaK HayKd CJeAyeT IPU3HATH
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
npaBuiaM  MOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTeMaTUYECKOU JIOTUKH CHOCOOCTBYET Pa3BUTUIO JIOTUYECKOTO MBIIUICHUS
0Oy4Yaronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCY’KJICHUS HAa OCHOBE JIOTMYECKHUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO MOJCIUPOBAHUS, KOTOPhIC MPU3BAHBI
CIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJIENIieH C TOMOIIBIO ammapara auredpbl H
MaTEMaTUYECKOTO aHalin3a, WHTEPIpPETAlMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3a/IaHUs BILUIETEHBI B KQXK/IbIN U3 pa3/iesioB MPOrpaMMBbl, TOCKOJILKY BECh MaTepuall
y4eOHOro Kypca HIMPOKO HMCIOJIL3YETCs JJIsl pEIICHUs] MPUKIaIHbIX 3aaad. [Ipu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuMecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIeMy.
JearenbHOCTh TO  (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAJAHBIX 3a7ad
OpraHu3yeTcsl B MPOoliecce U3yUeHUs BCceX TeM yueOHOTo Kypca «AnreOpa u Hadasna
MaTEeMaTUYECKOTO aHATTU3a.

[Iporpamma cocrtaBieHa c ydeToM (denepaibHOW padodeil MmporpamMMsl
BOCIIUTAHUSI.

MECTO KYPCA B YUYEBHOM IIVTAHE
Ha wu3yuenune yueOHOTO Kypca «AnreOpa M Hadajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O OBILIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  oO0mIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSMH 1 HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B APYrHX HayKax, TEXHOJOTUsX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHHS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYyAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IM4YHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUMTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3NYecKass aKTUBHOCTH), (PU3NYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€ATEIbHOCTHIO;

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYIOIIO0Us, HHTEpeC K
pa3muuHbIM  cdepaM  MPOodEeCCHOHAIIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccur W Ppeannu3oBBIBATH COOCTBEHHBIC IJKU3HEHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0OrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpelbl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJIOTHUUECKUX MPpoOIieM, OpUCHTAIUS
Ha TIPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW IesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEICTBOM TMO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTh
WHJMBUIYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIC YHHUBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

Bba3oBble jjoruvyeckue geiicTBus:

BBISIBJIAIT M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTUYECKHX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMS 1711 0000ILIEHHS U CPABHEHMSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpeiaraTb KpUTEPUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, yMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(OpsiMbl€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BHIBOJIbI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOAAIMA ¢ y4ETOM
CaMOCTOATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MPoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEM MaTeMaTUYeCKOTro 00bEKTa, SIBJIICHUS, MPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00BbEKTAMH, SIBJICHUSMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJBI IO pE3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX PE3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXKHOE pPAa3BUTHE IIPOLIECCA, & TAKKE BbBIABUIATH
IIPENATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

BBISIBIIATH JA€(UUNTHI UHPOpPMALUU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIMIO, MPEJICTABIATh €€ B Pa3IMYHBIX (PopMax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSAMHU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYILIECTBY OOCYKJIa€MOM TEMBI,
npoOJsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOUCK
pEelIeHnsl, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCICI0BAaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3EeHTALUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IJIAH, AJITOPUTM PEIICHUS 3a/Ja4d, BEIOUpPATh CIIOCOO PEIICHUS C
y4ETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh ~ HABBbIKAMU  TO3HABATEIBHOM  peduiekcuM  Kak  OCO3HaHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHs
MaTeMaTU4YECKOU 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHBBI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYEOHBIX 3a7a4, MNPUHUMATh IeJb COBMECTHOMU
NESATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbl paboOT, JOrOBapuBaThCs, OOCYXKIaTh TMPOIECC M PpPe3yJbTar padOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykaeHus, 0OMEH MHEHUH,
«MO3TOBbIE IITYpMBD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOTHl W
KOOPAMHUPOBATh CBOU JACHCTBHUS C JPYTMMHM YJE€HAMH KOMAaH[bI, OLIEHUBATH
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy obydenuss B 10 kJjacce oOyyaromuics TOJYYHUT CIIETYIOITHE
MPEIMETHBIE PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucsa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBLHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U IECTBUTEIIBHBIX YUCEN, MOJYJIb ACHCTBUTEIHHOTO YUCA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BBIYUCIICHUS, TTPABUJIAa OKPYTIICHUS, IPUKUIIKY H
OLICHKY PE3yJbTaTa BHIYMCIICHUI;



cBOOOJIHO OMNEpUpOBATh TMOHATHEM: CTEMEHb C IeJbIM II0Ka3aTeseM,
UCITOJIB30BaTh MOAXOAANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH MMOHSATHUEM: CTEIIEHD C PAIMOHAIBHBIM [IOKA3aTelIeM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOJAbl PEIICHUS palUOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX YPAaBHEHWI, NPUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPaBEHCTB;

CcBOOO/IHO OINEpPUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IEepeMEHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHUs 3a/1a4;

cBOOOIHO ONEpUpOBaTh MOHATUSMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCICHHS €ro 3HayeHus,
OPUMEHATh ONPEACIUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHHU,
MOJICJINPOBATh PEAJBHBIE CUTYallUN C IIOMOLIBIO CHCTEMBI JINHEWHBIX YPaBHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [JIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINUX CTETIEHU C
palMOHAIBHBIM IIOKA3aTeEM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BBIPAKECHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
Jorapu(pMHuyuecKre ypaBHEHHUs, HAXOAUTh UX PEUICHHS C TIOMOIBIO PABHOCHIIBHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS POBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM allapara ajareopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMHU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmmo3umus ¢GyHKiuH, Trpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKkoB PyHKINH;

cBOOO/IHO OIEPUPOBaTh MOHATUSAMU: OOJACTH OIpPEAEIECHUS M MHOMXECTBO
3HaYeHUH QPYHKUNU, HYIH QYHKIMH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NEepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauUMEHbLIee 3HaueHue (QPyHKIMU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
HelabIM TOKa3zareneM, Ipa@uk CTeneHHOW (YHKUHMHU C HATypajlbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHsS N-OW CTENeHH KakK (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JMHEMHAs, KBaJpaTU4Has U JPOOHO-JIMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas W JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBa M rpauKH, HCIOJb30BATh MX TpapUKH [Js pELIeHUs
YPaBHEHUI;

cBOOOZIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJEIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIIeHUH 33Jay U3 APYIHX Yy4EOHBIX MPEIMETOB U pealbHOU
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHAJIM3a:

CBOOOJTHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas U TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHbIA U
HKCMOHEHLUAJIBHBIA POCT, GOopMyJia CIOKHBIX MPOIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOTPECCUU ISl PEIIEHUs peaJbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIC IOCIEI0BATEIBHOCTH,
MOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMH: HENpPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCHMIOTOTHI rpaduka QyHKINN;

cBOOOIHO OIEpUpPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAsA Ha OTPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUN;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATH MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKHM CMBICT MPOU3BOJHON IJis
pelIeHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jjisl OMCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPH PELICHUHN 33]1a4 U3 IPYTUX yU4EeOHBIX MPEAMETOB;

CBOOOZIHO OIEpPHPOBATh TMOHATHUSMU: OIpEAEICHHE, TEeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIBHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oO0y4aromuics TOJYYUT CIIETYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTCHUSA:

cBOOOZIHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypajlbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTHU
uenbix yucen, HOJl n HOK HaTypanbHBIX uncen 1Sl peleHus 3a1ad, NPUMEHSTh
anroput™ EBKknuza;

CBOOOIHO OMEpUpOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIA B Pa3IMUHBIX O3UIIMOHHBIX CUCTEMAX CUMCIICHMUS;

CBOOO/IHO ONEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHSIMHU: HPPAIMOHAIBHBIE, MOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHSITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CICACTBHS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPAaBHCHUN U HEPABECHCTB;

peuarsb paloOHaJIbHbIE, VppalUOHAIBHBIE, II0OKa3aTeJbHbIE,
jJorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOAYJ U apaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpamu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M HMX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TOCTPOEHHBIE MOJEIM C MCIIOJIb30BAaHUEM almapara ajireophl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TpapuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA;

CTPOUTH TEOMETPUYECKUE oOpa3bl YpaBHEHUH UM  HEPABEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO ~ ONEPUPOBATH TMOHITHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCIEAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasia MaTeMaTH4eCKOr0 aHAJIU3A:

HCITIOJIb30BATh MPOU3BOHYIO JIJISl UCCIIEOBAHUS (PYHKIIUA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUH HEMPEPHIBHOU Ha
OTpE3KE;

MCIOJIb30BaTh MPOU3BOAHYIO [UJII HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHsS Tpoliecca, 3aJaHHOrO (QOopMyIJIoNn WM
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJUTh MEPBOOOpa3HBIC AIIEMEHTApHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpa no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp M 0OBEMBI TEJI C IIOMOUIBIO MHTETPaIa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha MpHUMEpe
cocraBieHus TudpepeHInaIbHbIX YpaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIIN3A.



YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

* MaremaTtuka. AnreOpa ¥ Havajla MareMaTudeckoro aHammsa, 10 kiacc/
Mep3nsaxk  A.I'., Homuposckuit [.A., IlomaxkoB B.M.; mnoa penakumei
[Togonbckoro B.E., OOmecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
M3narensckuit  nentp «BEHTAHA-TPA®»; AxkuuoHepHoe OOIIECTBO
«3natensctBO «IIpocBenienue»

* MaremaTtuka. Anrebpa W Hayajga MaremMaTHyeckoro aHamuza, 11 kmacc/
Mep3nsaxk  A.I'., Homuposckuit .A., IlomaxkoB B.M.; mnoa penakuuei
[Tomonbckoro  B.E., OOmecTBo ¢ OrpaHMYEHHOM  OTBETCTBEHHOCTHIO
M3narensckuii  nentp «BEHTAHA-I'PA®»; AxkuuoHepHoe 0011eCTBO
«3narensectBO «lIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA

byuko, E. B. Maremaruka : anreOpa ¥ Havajla MaTeMaTHYECKOrO aHajIu3a.
VYriyonéunsii yposess : 10 kiace : metonuueckoe nocodue / E. B. Byixko, A.
I'. Mepansik, B. b. Ilononckuii, M. C. Slkup. — M. : Bentana-I'pad, 2020. —
92 c.

byuko, E. B. MaremaTtuka : anrebpa v Hadajla MaTeMaTHUYECKOTO aHAJIM3a.
Yryonéunsiit ypoBens : 11 kiacc : metonuueckoe nocodue / E. B. bytxko, A.
I'. Mep3msxk, B. b. [Tononckuit, M. C. Sxkup. — M. : Berrana-I'pad, 2020. —
143 c.

Maremaruka: anreOpa W Hadajga MaTEMaTHYECKOTO aHalu3a, T'e€OMETpPHsL.
Anrebpa ¥ Hadajla MaTreMaTudeckoro aHanuza: 10-i1 kmacc: yriyOJeHHBIN
YPOBEHb: CAMOCTOSITENIbHbIE U KOHTPOJIbHBIE Pa0OThL: yueOHOe ocodue / A.T.
Mepzmsik, B.b. Tlononckuii, E.M. Pabunosuu, M.C. Sxup. - 5-emu3n., crep. -
Mockaga: [Ipocsemenue, 2023

Maremaruka: aiarebpa M Hadaja MaTeMaTHYECKOIO aHaliu3a, IeOMETpHsl.
Anrebpa U Hayana MaTeMaTHYECKOTO aHajau3a. yriayOn€HHbIM ypoBeHb : 11
KJIACC : CaMOCTOSITENIbHBbIE U KOHTpOJbHBbIE padotsl / A. I'. Mep3msk, B. b.
[Tononckuii, E. M. PabunoBuy, M. C. Sdxup. — M. : Bentana-I'pad, 2023

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

Metoanueckue nocobus Jlunus YMK Mepanska. AnreOpa u Havyaia aHajin3a
(10-11) (Y):
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-
algebra_umk-liniya-umk-merzlyaka-algebra-i-nachala-analiza-10-11-u_type-
metodicheskoe-posobie/



