MNOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueGHOro Kypca «Anredpa u Hadaisa MaTeMaTHYECKOTO
aHanu3a» 0a30BOro ypoBHS s oOyuaromuxcss 10 kimaccoB paspaboraHa Ha
ocHOBe DeiepalIbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa CPEIHETO
oOmiero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUA,
IPEIbIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanus. Peanuzanusi mporpaMMbl 0O€ClI€UMBAET OBJAJCHHME KIIFOUEBBIMU
KOMIIETCHIIMSIMHA, COCTABIISIONIMMU OCHOBY JJISi CAMOPA3BUTHS M HEMPEPHIBHOTO
00pa3oBaHMsl, IEJIOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHHOTO
pa3BUTHUS JIMYHOCTU O0YYaIOIIUXCSL.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayana MaTeMaTHUYECKOro aHajau3a» SIBISETCS OJHUM U3
HaumOoJjiee 3HA4YUMbIX B MpPOTrpaMMe CTaplied IIKOJIbI, IOCKOJbKY, C OJHOM
CTOPOHBI, OH OOecleuyuBaeT HHCTPYMEHTaJIbHYIO 0a3zy [ H3yueHHus BceX
€CTECTBEHHO-HAYYHBIX KYypCOB, a C APYroid CTOPOHBI, (POPMUPYET JOTUYECKOE U
abCTpaKTHOE MBIILIEHUE Yy4YalluXxcsl Ha YpPOBHE, HEOOXOAMMOM [UJIsi OCBOCHHS
KypcoB HWH(OpPMaTHKH, OOIIECTBO3HAHMS, HCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca Yy4YallWecs OBJIAJIEBAIOT YHHMBEPCAJIBHBIM S3BIKOM COBPEMEHHOMN
HAyKH, KoTopas (popmMyIupyeT CBOU JOCTHKEHUS B MaTeMaTH4ecKoil popme.

Kypc anreOpsl u Hauaja MaTeMaTHYeCKOro aHalIu3a 3aKJIaJbIBAET OCHOBY IS
YCHEIIHOIO OBJIAJCHUS 3aKOHAMU (PU3UKH, XUMHUH, OHOJIOTMHM, TOHHMaHHS
OCHOBHBIX TEHJIEHUMHA HKOHOMUKA U OOIIECTBEHHOM JKM3HHU, TO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIONb30BaTh MX B MOBCEIHEBHOW XU3HU. B Toxke Bpems OBIajeHUE
aOCTpaKTHBIMU M JIOTHYECKM CTPOTMMHM MAaTE€MaTUYECKHUMH KOHCTPYKUHUSAMH
pa3BUBAaeT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKJICHUS, UCTIOIb30BaTh 0000IIEHNE U KOHKPETH3aI1I0, a0CTparupoBaHue u
aHaJIOTruI0, POPMHUPYET KPEaTUBHOE U KPUTHUUECKOE MbllieHue. B xone uydenus
anreOppl M HavYaJl MaTEeMaTUYECKOrO aHajiu3a B CTaplieidl IIKoJe Yydaliuecs
MOJIyYatOT HOBBIM ONBIT PpEEHUs MNPUKIAAHBIX 33134, CAMOCTOSTEIBHOTO
MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEJEH peajbHBIX CUTYallMii U HWHTEpPIpeTalu
MOJIYYEHHBIX  PEIIeHWH, 3HaKOMSTCS €  MpUMEepaMU  MaTeMaTH4YEeCKUX
3aKOHOMEpPHOCTE B MpUPOJE, HAyKe M B MCKYCCTBE, C BBIJAIOIIUMHUCH
MaTeMaTUYECKHUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc obGnagaer 3HaYMTENBHBIM BOCHUTATENBHBIM TOTEHIIMAJIOM, KOTOPBI
peanusyercsl Kak depe3 y4eOHBIM Marepuall, CIoCOOCTBYIOMIMI (OpMHUPOBAHUIO
HAay4YHOI'O MHPOBO33PEHMs, TaK M 4epe3 cneuupuKky y4eOHOW [eATeNbHOCTH,



TpeOyrorien CaMOCTOSITEIIBHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPALU¥ BHUMaHUs U OTBETCTBEHHOCTH 3a IIOJIyYEHHBIN PE3YJIbTaT.

B ocHoBe Meromuku oOyueHus airedpe M HayajgaM MaTeMaTU4ecKOro
aHaJIM3a JISKUT AeSATEIbHOCTHBIN NPUHLIUI 00YYEHUS.

Crpykrypa Kypca «Anredpa U Hayajla MaTEMaTHUYECKOI0 aHAJIN3a» BKIIIOUAET
CIIEAYIOIIUE COACPIKATEIBHO-METOANYECKUE JMHUU: «YUucina U BBIYUCICHUNY,
«Dyukuuun  u - rpadpuku», «YpaBHeHMS U HepaBeHCTBa», «Hauana
MaTeMaTH4eCKOro aHaausza», «MHOXkecTBa W  JOTHKa». Bce OCHOBHBIE
COACPKATEIBHO-METOAUYECKUE JIMHUM U3Yy4aroTCs Ha MPOTSHKEHUU OBYX JIET
oOyueHusl B CTaplIeil IIKoJie, €CTECTBEHHO JOMOJHSSA APYr Apyra M MOCTENEHHO
HACBIIASICh HOBBIMM TeMaMM W pasaenamu. J{aHHBIA Kype  SBIIETCSA
WHTErPAaTUBHBIM, TOCKOJbKY OOBEAMHSET B cebe coAep:KaHhe HECKOIbKUX
MaTeMaTHYeCKUX JAUCUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTHUECKHI aHaJIu3,
Teopusi MHOKecTB M Ap. [lo Mepe Toro kak ydvaimiuecsi OBjiaJIeBalOT BCE Oolee
HIMPOKUM MAaTEMATHUYECKHUM alllapaToM, Y HUX MOCIEI0BaTENIbHO (OPMHUPYETCS U
COBEPLICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJEIb pPEaJTbHOMN
CUTyallud, NpPUMEHATb 3HAHUS, IOJIyYeHHble B Kypce «Anredpa M Haudajia
MaTEeMaTHYECKOTO aHalINU3a», JUIsl PEeUIeHHUs] CaMOCTOSITENbHO CHOPMYINPOBAHHOM
MaTeMaTU4YECKOU 3a/1aut, a 3aTEM UHTEPIPETUPOBATH IIOJYUYEHHBIN PE3yJIbTaT.

ConepxartenbHO-MeTOANYECKAsA JTUHUA «UucCna W BBIUMCIEHUS» 3aBEpLIACT
(dbopMUpOBaHKE HABBIKOB HCIOIb30BaHUS JEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOH Ikoje. B crapmieil mkoige ocoboe BHHMaHUE YIEISAETCs
(GOpMHPOBAaHUIO TMPOYHBIX BBHIYMCIHUTENIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAaHUE PA3IMYHBIX (OpPM 3amucu JEHCTBUTEIBHOTO 4YHUCIA, YMEHHE
pallOHAJIBHO BBINOJHATh JEHUCTBUSA C HUMH, JA€JIaTh IPUKUAKY, OLIEHHUBATH
pesynpraT. OOyd4arommuecs MOJIY4YarOT HABBIKM TNPUOJMKEHHBIX BBIUMCICHUH,
BBITIOJTHEHUS JEUCTBUUA C YMCIIaMM, 3allCaHHBIMH B CTaHAapTHOW dopme,
WCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAKECHH.

JIuana «YpaBHEHUs W HEPABEHCTBA) PEANN3YETCS HA MPOTSIKEHUH BCETO
oOyueHusi B cCTaplield IIKOJE, IOCKOJbKY B KaXJIOM pazlelne HIporpaMMbl
MPEAYCMOTPEHO PELIEHUE COOTBETCTBYIOMIMX 3aaad. OOydyarouuecs: OBIIaJI€BAIOT
pPa3IMYHBIMUA METOJAMHU pPELICHUSA LENbIX, PalUOHAIBHBIX, HUPPaLUOHAIBHBIX,
MOKAa3aTeNbHBIX, JOrapu(MUUECKUX ¥  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPaBEHCTB U UX cucreM. [lomydeHHble YMEHUSA UCIIOIB3YIOTCS NIPU UCCIEIOBAHUU
GyHKUMNA C TOMOIIBIO MPOU3BOJHOM, PEIICHUHM NPUKIAJHBIX 3a]ad W 3a/Jad Ha
HaXOXXJEHUE HauOONBIIMX W HAUMEHbIIMX 3HayeHud (QyHkuuu. JlanHas
coleprKaTelbHas JIMHUS BKIIOYaeT B ce0s Takke (OPMUPOBAHHE YMEHHM
BBIMOJIHATh pacdy€rbl 1Mo ¢GopMyisiaM, NpeoOpa3oBaHUs IENIbIX, PAaLUOHAIBHBIX,
MPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKXKe BBIPAKCHUM,



COJepKaIllMX CTENeHUu U Jiorapudmel. braronaps u3ydeHHio ainredpandyeckoro
MaTepuaiga IPOUCXOAMT  JajbHeWllee  pa3BUTUE  AITOPUTMUYECKOTO U
aOCTPaKTHOTO MBIIUICHUST yYaluXxcs, (QOPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX
paccyxnaeHudd, paboOTBl ¢  CHMBOJBHBIMH  (opmamu,  TMpeACTaBICHUS
3aKOHOMEpPHOCTEW M 3aBUCUMOCTEW B BHUJE PABEHCTB M HEPaBEHCTB. Anredpa
npegaraeT d(QQEeKTUBHbIE HUHCTPYMEHTHI ISl PpELICHHUsS MPaKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HArJsJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

ConepxxarenbHo-MeToauueckass JHUHUA «DYHKIMH U TpaQUKH» TECHO
NEPEIJIETACTCA C APYTUMHU JUHUSAMH Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3aa€T
MOCJIEIOBATENBHOCTD U3Y4YEHUS MaTepuaia. Nzyuenue CTEIEHHOM,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMI, UX CBOMCTB
U rpaduKoB, UCHOIb30BaHUE (DYHKUUN JUIsl pelIeHUs 3a4ad U3 APYTUX y4eOHBIX
IPEIMETOB U PEAIbHOM U3HU TECHO CBSI3aHO KaK C MaTeMaTUYECKUM aHAIU30M,
TaKk W C pelIeHHeM ypaBHEHWH W HepaBeHCTB. [Ipum 3Tom Ooibllioe BHUMaHWE
yaensieTcs: GOpMHUPOBAHUIO YMEHHUS BBIpaKaTh (POpMyJaMH 3aBUCHMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, HCCIENOBaTh IOJy4YeHHbIE (DYHKLUHH, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeIbHON JIMHUM HALeJIEH Ha Pa3BUTUE YMEHUI
¥ HaBBIKOB, MO3BOJIAIOIIUX BBIpaXKaTh 3aBUCHMOCTH MEXAYy BETUYMHAMU B
paznuuHoi ¢dopme: aHaATUTHYECKOU, rpaduueckoi u cioBecHou. Ero usydenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000LIEHNIO U KOHKPETU3alluH, UCIIOIb30BAaHUIO aHAJIOTUH.

CopepxxarenbHasi nuHus «Hauanma maTeMaTH4yecKoro aHanu3a» IMO3BOJISAET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMaTHYEeCKUX, TaK M MPHUKIATHBIX 3a/1ad,
JOCTYIHBIX 00YyYaromMMCs, Y KOTOPbIX MOSIBISIETCS BO3MOXHOCTh MCCIIEAOBATh U
CTpOUTh Tpaduku GYHKIOUH, ONpenensTb HUX HauOOJbIIME UM HaUMEHBLINE
3HAYEeHUsI, BBIYHMCIATH TUIOMATU GUTYp U OOBEMBI TeN, HAXOAUTH CKOPOCTH H
YCKOpeHHsl TmpoueccoB. JlaHHas coaepkarenbHash JIMHUS OTKPBIBAET HOBBIE
BO3MOXXKHOCTH TIOCTPOEHHUS MaTeMaTHYeCKMX MOJENeH peaJbHBbIX CHUTYaluH,
HAXOKJIEHUSl HAWIy4YILero peleHUs B MNPUKIATHBIX, B TOM YHCJIE COLHUAJIBHO-
HKOHOMHYECKHUX, 3a/a4yax. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHYECKOTO aHalu3a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOr0, (POPMaIbHO-IOTMYECKOIO U KPEATUBHOIO
MBILUICHUS, (OPMHUPOBAHUIO YMEHMH pacro3HaBaThb MPOSBICHHUS 3aKOHOB
MaTeMaTUKH B HaykKe, TeXHUKe U uckycctBe. OOydammuecs y3HAKOT O
BBIIAIONINXCST pe3yJbTaTaX, IMOJYYCHHBIX B XOJI€ Pa3BUTHA MaTeMaTHKH Kak
HAYKH, U UX aBTOPaX.

ConepxarenbHo-MeTOAUUECKast TMHUS «MHOXKECTBa U JIOTHKa» B OCHOBHOM
NOCBSILIEHA  DJIEMEHTAaM  TEOPHUM  MHOXKECTB.  |€OpETUKO-MHOKECTBEHHBIE
NPEJICTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJBbHON MaTeMaTHKU W TpeIararoT



HanOoJiee YHUBEPCAIBHBIN S3bIK, OOBEIUHSIIONINI BCE pa3/ieibl MAaTEMAaTUKHN U €€
MIPUJIOKEHUI, OHU CBS3bIBAIOT Pa3Hble MATEMATUUYECKUE AUCUUILIMHBI B €IMHOE
nenoe. [lo3roMy BakHO AaThb BO3MOKHOCTH IIKOJBHHUKY MOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMaTHMKU M HCIOJIb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hadama MaTEMaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT
TAaKK€ OCHOBbI MAaTE€MaTUYECKOIO  MOJEIUMPOBAHUS, KOTOpbIE IPU3BaHbI
c(OpMHPOBATh HABBIKK TOCTPOEHUS MOJEIIEH peabHbIX CUTyallui, UCCIIEI0OBAHUS
ATUX MOJIENIeH C TMOMOINBIO ammapara ajreOpbl U MaTeMaTUYECKOTO aHaiu3a |
MHTEPIIPETALNN TTOJTYYECHHBIX pE3yJIbTaTOB. Takue 3aJaHus BIUIETEHBI B KaXKbIi
U3 pa3/ieNioB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepual Kypca IMIHPOKO UCIOJIb3YeTCs
JUISL pellieHusl NMPUKIaAHbIX 3aaa4. [Ipu pemieHun peanbHbIX TPAKTUUECKUX 3a/1ad
y4Jaiuecs pa3BUBAIOT HAOMIOAATENIbHOCTh, YMEHHE HAXOJWTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HMCIOJIB30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBATH
npobsemy. JlesarenbHOCTh MO (OPMHUPOBAHUIO HABBHIKOB PEIICHUS MPUKIAJIHBIX
3a/lady OpPraHHU3yeTcsl B MPOLECCe M3YUYEHHUsI BCEX TeM Kypca «Anredpa v Hayana
MaTeMaTUYECKOr0 aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miiaHe Ha M3ydyeHHE Kypca ainreOppl M Hayajl MaTeMaTH4eCKOro
aHanu3a Ha 0a3oBoM ypoBHeB 10 kimacce orBoautcsa 2 yaca B Henento.Bceero 3a
roj1 00yueHus — 68 4acos.



COIAEPKXAHUE YYEBHOI'O KYPCA

Yucsia ¥ BbIYMCICHUS

Panmonanpupie yncna. OOBIKHOBEHHBbIE U JECATUYHBIC APOOU, MPOLEHTHI,
OCCKOHEUHbIE  MEepUoANYEcKHue  JpoOu. Apudmerndeckue  onepanud  C
palMOHAIbHBIMU YMCJIaMU, TpeoOpa30BaHus YUCIOBBIX BbIpaxkeHul. [Ipumenenue
Ipo0el U MPOLEHTOB JUIsl PELICHHs] MPUKIAJAHBIX 3a/1ad U3 Pa3jIudHbIX OTpaciei
3HAHUU U PEATbHOU JKU3HM.

[elictBuTenpHble unciia. PalnMOHalbHBIE W MPPALMOHAIBHBIE YHUCJIA.
Apudmernueckre ornepauud ¢ JeHCTBUTENbHBIMU uMciiaMu. [IpuOnmxEHHbIe
BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BBIYMCICHUMN.

Cremmenb ¢ menbiM  mokaszareneM. CranmaptHas  (Qopma  3ammcu
JNeNUCTBUTENbHOTO uucna. HMcenonb3oBanue moaxonsmied  (GopMbl  3alucu
JICWCTBUTENBHBIX YHUCEN Ui PELICHUS NPAKTUYECKUX 3a4a4 W MPEICTABICHUS
JTAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypalibHOW  cTteneHu.  JleWcTBus  C
apu(PpMETUIECKUMHU KOPHSIMHU HATYpPaJIbHOM CTEIEHH.

CuHyC, KOCMHYC U TaHI'€HC YUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTaHI€HC YMCIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxxnecTBa u TOXKIECTBEHHBIE MPE0Opa30OBaHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHUM. OcHOBHBIE
TPUTOHOMETPHUUECKHE (POPMYIIBIL.

YpaBHEeHHE, KOpEHb YypaBHEHHsA. HepaBeHCTBO, pelIeHHME HEPABEHCTBA.
Meton uHTEpBaJIOB.

Pemenue nenbix v 1poOHO-pallMOHATBHBIX YPAaBHEHHU U HEPABEHCTB.

Pemenne nppanOHAIBHBIX YPABHEHU W HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHnEe ypaBHEHHII U HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3a/1ad
W 3a]1a4 U3 PA3IMYHbIX 00JIacTel HAyKU U PeaIbHON KU3HU.

DYyHKIUU U TPaPUKH

OyHkius, cnocoOwl 3amaHus GyHkuuu. [paduk  QyHkmu. BzaumHo
oOpaTtHbie QYHKITUH.

OO6unactp ompeneneHuss 1 MHOKECTBO 3HauyeHuM ¢yHkuuu. Hymu dyHkimm.
[TpoMexyTku 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (DYHKIIUU.

Crenennast pyHKUUSI C HATYpaJIbHBIM U LIEJBIM NOKa3aTesneM. E€ cBolicTBa u
rpaduxk. CBoiicTBa U rpa@uK KOPHS 1-OW CTEIIEHHU.

Tpuronomerpruueckass OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKHUX
(yHKUIHI YUCIOBOIO apryMEeHTa.



Hayvasia MaTeMaTH4€CKOI0 aHAJIU3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIE0BATENbHOCTEN.
MOHOTOHHBIE MOCIIET0BATEIBHOCTH.

Apudmerrueckass u reomeTpudeckas nporpeccuu. beckoneuHo yObiBaroias
reoMerpudeckas nporpeccus. CyMma OECKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOM
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Vcronb3oBaHME Mporpeccuu s
pELICHUs pealbHbIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHUKA

MHoXxecTBO, omnepauuu HajJ MHOKecTBamH. Jluarpammbl Jiinepa—BeHHa.
[IppuMeHeHNE TEOPETUKO-MHOKECTBEHHOIO ammnapara Jisi ONMCAaHUS PEAbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYyTUX YYCOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOro mnpeamera «MaremaTukay JOJDKHO o0OOecnedYnBaTh
JIOCTIKEHHUE Ha YPOBHE CPETHEr0 0011Iero 00pa3oBaHus CIASAYIOMNUX JHIHOCTHBIX,
MeTaInpeIMETHBIX U TIPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpPaMMbl y4eOHOTO TMpeaMeTa
«MaremaTrka» XapakTepU3yIOTCS:

I'paxxpaHckoe BOCTIMTAHUE:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIMU O0YYaIOMIErocsl Kak aKkTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUHCKOTO OOIIecTBa, TMPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAxX (PYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYD, SBICHUH,
MmporeAyp TpaxaaHCKOro ooOmecTBa (BBIOOPBI, ONPOCHI W TMp.), YMEHHEM
B3aUMOJICMCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C UX
(GYHKIUSMHA 1 HA3HAYECHHUEM.

[TatpruoTnyeckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IpakIaHCKON UJICHTUYHOCTH, YBAKCHHS K
MPONUIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATHUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJIBI,
K HCIOJIb30BAaHMIO ATUX JOCTIKCHHN B JIPYTrdx HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOrO HapoJa;
c(hOPMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHHUS, OSTHUYECKOTO IIOBEJICHHS,
CBSI3AaHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUIN HAYKU U JEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO OyIyIIEro.

DCTETUYECKOE BOCIIUTAHHE:

ACTETUYECKMM OTHOLICHHMEM K MHUpPY, BKJIIOYAs ICTETUKY MATEMaTHUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajJ1a4, pellIeHUH, pacCyKJIeHuM;
BOCHPUUMUYHUBOCTBIO K MATEMAaTUYECKAM aCII€KTaM Pa3JInYHbIX BUJOB UCKYCCTBA.

du3nyecKkoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TPHUMEHATh MaTeMaTHUYCCKHE 3HAHUA B
HWHTEpecax 370poBOro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBbIO (3710pOBO€ MUTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATUN U
OTJBIXA, perynspHas busngeckas AKTUBHOCTb); bu3ngecKoro
COBEPIICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIILHOU
JIEATEIILHOCTRIO.



TpynoBoe BocliUTaHuUeE:

TOTOBHOCTBIO K TPYJy, OCO3HAHHUEM IIEHHOCTH TPYJIOJIOOMSI; MHTEPECOM K
paziuuHbiM  chepaM  TPO(ECCHOHATBHOW  JACSATEIbHOCTH, CBSI3aHHBIM  C
MaTEeMAaTHKOW M €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oymymieli mpodeccun W pealn30BBIBATH COOCTBEHHBIC JKW3HEHHBIC ILIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3OBaHHIO M
caM000pa30BaHUI0 Ha TMPOTSHKCHWHM BCEH JKM3HH; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYCCKUX 3a/1a4 MAaTEeMaTHICCKOW HAIIPABIICHHOCTH.

DKOJO0THYECKOE BOCIIUTAHHUE:

c(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIUSHHS
COLMATIbHO-DKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPHUPOJIHON M COIMATbHOM
CpeIbl, OCO3HaHWEM TJI00AJbHOIO  XapakTepa SKOJOTHYECKHX IMpoOjeMm;
OpHEHTallield Ha NPUMEHEHHE MAaTeMAaTHYCCKHX 3HAHHMH JUIS peIICHUs 3a1ad B
00JaCTH  OKpY’)KaroIICH cpeipl, IUIAHHUPOBAHUS IIOCTYIIKOB M OICHKHA HX
BO3MOJKHBIX MTOCIIEACTBHH JIsl OKPYIKAIOICH Cpe/Ibl.

[{leHHOCTH HAYYHOTO MTO3HAHUS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OOIIECTBCHHOW NPAKTUKH, IOHHMMaHHUEM
MaTEeMaTHYECKON Hayku Kak chepbl YeIOBEYCCKOW JEATCIBHOCTH, JTAloOB €€
pa3BUTHSA W 3HAYMMOCTH JUIS PA3BUTHS LMBHJIW3AIMH; OBJIAJICHHEM SI3BIKOM
MaTEMaTHKH M MaTEMaTHYCCKOH KyJIbTYpOH KaK CpEICTBOM IIO3HAHHS MUPa;
TOTOBHOCTBIO OCYIIECTBJIATH NPOSKTHYIO M HCCIICIOBATEIBCKYIO EATCIbHOCTD
UHAMBHUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOEHHUS IMPOTrpaMMbl YYEOHOTO MpeaMeTa
«MaremaTtuka XapaKTePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
HO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eUCmBUAMU, YHUBEPCAIbHLIMU Pe2YIAMUBHBIMU OeUCTBUIMU.

1)  Vuusepcanvnvie  nosmaeamenvmvle  Oeticmsus,  obecnevusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00y uarwuxcs (oceoeHue
Memo008  NO3HAHUA  OKpyJcarwe2o  Mupa,  NpUMeHeHue  J102U4eCKUXx,
uccie008amenbCKux onepayuti, yMeHul pabomams ¢ ungopmayueti).

bazoBblesiornueckue1ecTBUS:

e BBISBIIATH U XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MATEeMaTHYECKUX
OOBEKTOB, TOHATHUM, OTHOLICHUM MEXIy MOHATUAMH; (HOPMYIUPOBATH
ONpEeNENICHUs]  MOHSTUH; yCTaHABIMBAaTh CYIIECTBEHHBIH  IPU3HAK
Kiaccu(ukanuy, OCHOBaHUA i OOOOIICHHS U CPaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3a;



BOCIIPUHUMATh, (QOpPMYJIUpOBaTH M  MpeoOpa3oBBIBATH  CYXKIEHUS:
YTBEPAUTENIbHbIE W OTpULIATENbHbIE, €AMHUYHBbIC, YacCTHbIE U OOIIME;
YCIOBHBIE;

BBIABIATH ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
NpOTUBOpEYMs. B (pakTax, [IaHHBIX, HAONIONEHUSX U YTBEPKIACHUSIX;
npeuiaratb  KpUTEpUM  JUISL  BBIABICHUSA  3aKOHOMEPHOCTEM U
IIPOTUBOPEUNL;

JeJaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;
IIPOBOAUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTEeMaTU4YECKHUX
YTBEPXKJIECHUU (MPSMBIE U OT IPOTUBHOIO), BHICTPAUBATh apryMEHTALUIO,
NPUBOAUTH MPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXIECHHUS U BBIBOJBI,

BbIOMpaTh CIOCOO penieHuss yd4eOHOW 3anaduu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB peEUIeHUs, BbHIOMpaTh HauOoyiee MOAXOASAIIMNA C Y4YETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBrienccienoBaTeNbCKUE IEICTBHS

MCITIOJIb30BaTh BOMPOCHI KAaK HCCIIEOBATEIHCKUNA MHCTPYMEHT MO3HAHUS;
bopMyIupoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHUBOpPEUYUE, MNpoOIemy,
yCTaHaBIMBaTh HCKOMOE€ MW  JaHHOe, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

MIPOBOIUTH CaMOCTOSATENBHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEl MaTeMaTU4ecKOro
00BEKTa, SABJICHHS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEN MEXIY
00BEKTaMHU, SBJIICHUSIMU, IPOIIECCAMU;

CaMOCTOATENHHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

IIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE MPOLECCA, a TAKKE BBIIBUIaTh
MPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabota ¢ undopmanueii:

BBISIBIIATH JIePUIMTBHI MHQOpPMALMU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJIsl PELICHUS 3a1a4u;

BbIOMpaTh  MHGOPMALMIO M3  HMCTOYHMKOB  Pa3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OpPMAIUIO
pa3IUYHBIX BUIOB U (POPM IIPEICTABIICHHUS,

CTPYKTYpUpPOBaTh UHPOPMAIUIO, TIPEACTABIATh €€ B pa3iInyHbIX (popmax,
WJLTIOCTPUPOBATH TpaduuecKy;



2)

OLICHUBATH HaJIEKHOCTh uHbopMaIuu o CaMOCTOSITEJIHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.
Vuueepcanonvie  KoMMyHuxamueuwle Oelicmeus, obecneuugarom

CPOPMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.
OO0uieHue:

BOCIIpUHUMATh U  (OPMYJIUPOBATH CYXKACHHUS B COOTBETCTBHUM C
YCJIOBHUSIMHU U LIEJISIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 33]1a4i, KOMMEHTUPOBATH ITOIYUYEHHBIN pe3ysbTaT;

B X0l 00CYXACHHUS 3a/1aBaTh BOIIPOCHI 110 CYILIECTBY 00CYkKIaeMOIl TEMBI,
npoOJIeMbl, periaeMoi 3aJjauu, BBICKA3bIBATh UJIEH, HALIEJIEHHBIE HA MMOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKIEHUA C CYXICHUAMH JIPYTUX
YY4aCTHUKOB AHAaiora, oOHapyXMBaTh pazjd4Me U CXOJACTBO MO3UIMUI; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
NPEeACTaBIATh  pe3yJbTaTbl  pEIIeHHUs  3aJadyd,  DKCIEPUMEHTA,
UCCJENIOBAHMS,  NIPOEKTAa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a]1a4 NMPE3EHTAIIMN U OCOOCHHOCTEN ayAUTOPHH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIEeCTBA  KOMAHIHOM U
MHIUBUYaIbHON pabOThI PU PEIICHUH YYEOHBIX 3a]a4; IPUHUMATh LIEJIb
COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPraHM3allMl0 COBMECTHOMU
paboThl, pacrpenensTh BUAbl padoT, JOroBapuBaThecs, 00CYKIaTh MPOLECC
U pe3yabTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPyNIOBBIX (hopmax padboThI (00CYy)KaeHUs1, 0OMEH MHEHMIA,
«MO3TOBBIE IITYPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBaTb CBOM JEUCTBUS C JAPYTMMH YJI€HAMHM KOMAaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
c(OpMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHS.

Yuueepcanvnvie  pezynamuenvie  Oeilicmeus, obecneuusarom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTAaBJIATH IIJIaH, aJITOPUTM PCIICHUA 3aaa4U, BBI6I/IpaTB croco0 pemcHus C

y4E€TOM UMEIOLIUXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YYETOM HOBOW MH(pOpMaLUK.
CaMOKOHTPOJIb:

BJIAJETh HABBIKAMHU IO3HABAaTEIbHOM peQeKcHud KaK OCO3HaHHUS
COBEPIIAEMBIX JEUCTBUM U MBICIMTENBHBIX IIPOLIECCOB, UX PE3YJIbTATOB;
BIaJeTh CHoco0aMu CaMOINPOBEPKHM, CAaMOKOHTPOJS MHpolecca U
pe3yJbTara peleHnss MaTEMaTUIECKOM 3a/1auu;



e TPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHb IIPU PEIICHUU
3alaud, BHOCHTb KOPPEKTHUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOATENBbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEIW U YCIOBUSM, OOBSICHATH
MPUYUHBI JTOCTHXKEHUSI WIM HEIOCTHKEHUS PE3yJIbTAaTOB JESTEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOro Kypca «AnredOpa v Hauajla MaTeMaTUYECKOTO aHAIN3a»
Ha YPOBHE CpeHEro oO0IIero oOpa3oBaHUs JOJKHO OOECIeYMBATH JIOCTHIKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

Yucaa v BIYMCICHUA

OnepupoBaTh TNOHATUAMM: PALUOHAIBHOE M JCHCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAS U JECATUYHAS APOOb, MPOIEHTHI.

Bemonusate  apudmernyeckue — omepanuu ¢ palMOHAIbHBIMU U
JEUCTBUTEIBbHBIMU YHCIAMHU.

BoinonssaTe npuOIuKEHHbBIE BBIYMCICHUS, UCIIONIBb3Ys MIPaBUia OKPYIJICHHUS,
JIeTaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BBIYNCICHUMN.

OnepupoBaTh MOHATUSMU: CTENEHb C LEJBIM [OKa3aTeJIeM; CTaHJapTHas
dopMa 3amucu JEHCTBUTENBHOTO 4MCIA, KOPEHb HATypalbHOM CTENEHH;
MCIOJIB30BaTh MOAXOAANIYIO (POPMY 3aMUCH IEHCTBUTENbHBIX YUCEN JJISl PEIICHHUS
MIPAKTUYECKUX 3a/1a4 U MTPEICTABICHUS TAHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCUHYC M TaHT€HC IPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BaTh 3allMCh IPOU3BOJIBHOIO yTIiia uepe3 oOpaTHbIE TPUTOHOMETPUUECKHUE
byHKIUH.

YpaBHeHus U HEPABEHCTBA

OnepupoBaTh NOHATHSAMHU: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJIOE,
palrOHAIBbHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUUW W peliaTh
TPUTOHOMETPUYECKNE YPABHEHUS.

BomonHsaTe npeoOpa3oBaHMsl LENbIX, PALMOHAIBHBIX U HPpPaLMOHAIBHBIX
BBIDQKEHU W  pellaTh OCHOBHBIE THINbl  LEJbIX, PAalUOHAIBHBIX U
MppalMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHUS U HEPABEHCTBA I PELICHUS MAaTEMAaTUYECKUX 3a/1a4
W 3a]1a4 U3 PA3IMYHbIX 00JIacTel HAyKU U PeaIbHON KU3HU.



MognenupoBaTh peanbHblE CHTyallud Ha S3bIKE anreOpbl, COCTaBJIAThH
BBIPQXXCHUS, YpPaBHEHHUS, HEPAaBEHCTBA IO YCIOBUIO 3ajayd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENIH C UCIIOIB30BAHUEM alllapaTa aireopsbl.

DyHKIUU U TPAPUKH

OnepupoBarh MOHATUAMU: (PYHKIUS, CIOCOOBI 3afaHus (QyHKIUH, 00JIacTh
ONpPEAETCHUs] U MHOXXECTBO 3HAaueHMH (yHKUMH, Trpapuk (yHKIUU, B3aUMHO
oOpaTHbIe (PYHKIIMH.

OnepupoBaTh TOHATUSAMHU: UYETHOCTh U HEUYETHOCTh (PYHKIHMH, HYIH
GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUKN AJIs PELIEHUS] YpaBHEHUI.

Crpoutb M unTaTh rpaduku JUHEHHON (DYHKIMM, KBaJAPATUYHOW (YHKLIHH,
CTENEHHOM (DYHKIIMU C LIEJIBIM MIOKA3aTEeJIEM.

HcnonwszoBate rTpaduku (GyHKUMHA [JI1  HCCIENOBaHUS IMPOIECCOB U
3aBHCUMOCTEN IpU pElIeHUH 3a7ad U3 APYTUX yUYEOHBIX IPEIMETOB U pealbHOU
’KU3HU; BBIpAXaTh (DOpPMyIaMH 3aBUCIMOCTH MEXKy BETUIMHAMHU.

Hauaja maTeMaTH4ecKoro aHajau3a

OnepupoBaTh NOHATHUSAMHU: TIOCIEIOBATENBbHOCTh, apU(MeTHyecKas MU
reoMeTpUYecKasi IpOrpeccum.

OmnepupoBaTh TOHITHSAMH: OCCKOHEUHO YOBIBalOIIasi TeOMeTpUYecKas
Iporpeccusi, cyMMa OECKOHEYHO YOBIBAIOIIEH r€OMETPHUECKON MPOrPECCUHU.

3aaBaTh NOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEILHOCTEN U MPOTPECCUN JJIs PELLICHUS
peabHbIX 3324 MPUKIIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OmneprpoBaTh MOHATUSIMH: MHOKECTBO, ONEPALIMU HAJ MHOXECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBI — ammapar Juisl  ONKCAHUs
pealbHBIX TPOIECCOB U SBICHWH, MPH PEHICHUH 3aJad W3 JIPYTUX y4eOHBIX
PEIMETOB.

OnepupoBaTb  NOHATHUAMU:  OINpEAENIEHHEe,  Teopema,  CJEJICTBUE,
JI0Ka3aTeNbCTBO.
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