AHHOTAIUA
K YYEBHOMY KYPCY
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
10-11 KJIACC (6a30Bblii ypOBeHb)

VY4eOHbIll Kypc «Aisredpa W Hayajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTHYECKOe M aOCTPaKTHOE MBIIICHUE O0y4YalolUuXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTopas (opMyiupyeT cBoU
JOCTHKEHHS B MATEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOr0 aHalu3a 3aKia/lbIBacT
OCHOBY I YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKHU, XHUMHUHU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUN pa3BUTUSI SKOHOMHUKH U OOIIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX MHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHUIIero oOpa3oBaHUsS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTEeMaTHYEeCKOro aHall3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCyKIaTh JEAYKTUBHO, HMCIOJIb30BATh
0000IlIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa m Hayajla MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYaroIIuecs IMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPIIPETAllUd  TOJYYCHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOJAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMHA U UX aBTOPAMHU.

VY4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM ITOTEHIIMAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CIOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
JESTENIbHOCTH, TpeOyIolel MPOJOKUTENbHON  KOHIEHTpAlUd BHHMAHUSA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJYYEHHBIN PE3yNIbTaT.

B ocHOBe MeToaMKN 00y4eHHS anredpe u HayajaaM MaTeMaTHIeCKOro aHalln3a
JICKUT ACSITETbHOCTHBIN MPUHITUI O0YUICHHS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajaa MaTeMaTHYECKOTO aHAIHN3a
BBIIETICHBl  CIEAYIOLIUE COAep)KaTeIbHO-MeToanYeckue JuHun: «Yucna u
BbIUKCIEHUS», «DyHKIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauama



MaTeMaTU4ecKoro aHanusa», «MHoxkecTBa M Joruka». Bce OCHOBHBbIE
COJIEPKATEIIBHO-METOIUUECKUE JIMHUM HW3Y4arOTCs Ha NPOTSHKEHUH JBYX JIET
oOyueHusl Ha YpOBHE CPEIHET0 00I111ero 00pa30BaHusl, ECTECTBEHHO JOMOIHSIS IpYyT
Jpyra ¥ MOCTENEHHO HACHIIIasiCh HOBBIMH TeMaMU | pasaenamu. JlaHHbII yaeOHbIi
KypC SBJSI€TCS WHTErPATHBHBIM, IOCKOJIbKY OOBEOUHSAET B celde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTU4YECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTHUYECKasi JIOruka u npyrue. [1o
Mepe TOro Kak oOyvaroliyecs OBJa/eBaloT BcE Ooiee MIUPOKUM MaTEMATHYECKUM
anmapaToM, y HUX MOCJEI0BATENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MATEMATHYECKYI0 MOJEIb PEAIbHOM CUTYyallud, NPUMEHATH 3HAHMS,
NOJIyYEHHBbIE MpPHU H3YYEHMM Y4e€OHOro Kypca, Uil PEIICHHS CaMOCTOSTENIBHO
c(opMyJIMPOBAHHON MaTeMaTUYECKOW 3a/ayu, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

ConepxkaTenpbHO-MeTOANYECKAss TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(bopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOIO o01ero oopazosanus. Ha ypoBHe cpeanero oOuiero
oOpa3oBaHusi oco0oe BHUMaHHE yzAensercs (OpPMHUPOBAHHIO  HAaBBIKOB
pPalMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIOMIMX B CE€0s MCHOJIb30BAaHUE Pa3IMYHBIX
dbopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIINOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYarolmIMMCs MHOXKECTBAa HaTypajlbHbIX, IEJbIX,
pAallMOHAJIBHBIX W JIEWCTBUTEIBHBIX  YHCEJN  JOINOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4HCENl. B KaXIOM H3 JOTUX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My cCHeUUu(pUUYECKUE 3aJaud M OIEpalUU: [EJIEHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAMOHATBHBIX YKCeN, apu(METHUECKHE ONEpaluy, a TaKkKe
U3BJICYEHUE KOPHS HATYypaJlbHOW CTEIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brmaromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPyra HCIOJIb3YEMBIX YHCENI U
3HAKOMCTBY C BO3MOKHOCTSMHU MX IPUMEHEHMSA I PELICHUS PAa3jIMYHBbIX 3a1a4
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKu U €€ poJiH B
MOCTPOCHUU MOJIEJEeH peaJlbHOTO MHUpa, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue H
KOHKPETHU3ALUS.

JIuans «YpaBHEHHsS W HEPABEHCTBA» PEANMU3YETCS HA MPOTSIKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpammbl IpenyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3amad. B
pesyibraTe OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PELICHMS
pallMOHANbHBIX, HPPALMOHAIBHBIX, TOKA3aTeNbHbIX, JIOTAQpUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHUN, HEPABEHCTB M CHCTEM, a TaKXKe 3ajady,
coxepkamux napamerpsl. llomydeHHble yMEHMS IIMPOKO HCIOIB3YIOTCS NPH
UCCIIEOBAaHUH (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPHUKIAJIHBIX
3a]a4 U 3aJja4 Ha HaXOKJIEHUE HanOOJBIIMX M HAUMEHBUIMX 3HAYEHUH (PyHKLUU.



JlanHasi comepxaTesbHas JIMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUMN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPpPALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKXKe BbIPAKECHUM,
COJIEpKaIlMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepHaia IpOUCXOIUT NadbHEHITIee PA3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, (GOpMHUPYIOTCS HABBIKU JCAYKTHUBHBIX PacCy>KICHUMH,
paboThl C CHUMBOJIbHBIMU (OpMamu, TMPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIC PABCHCTB M HEPAaBEHCTB. AnreOpa npennaraet 3G PpeKTuBHBIC
WHCTPYMEHTBI I pEHICHUs MPAaKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3ajady,
HarJIsiAHO IEMOHCTPUPYET CBOU BO3MOMKHOCTH KAaK SI3bIKA HAYKH.

CopepkarenpbHo-MeToauueckass JUHUS «DyHKIMH U TpaQuKU» TECHO
NeperuieTaeTcs ¢ JAPYrMMU JIMHUSIMH Yy4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 331a€T MOCJIEN0BATEIBHOCTh U3YUCHUSI MaTepruana. M3yueHne cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelieHus 3a7a4y U3 APYruxX yueOHBIX
MPEIMETOB U PEAbHON KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C pEIICHHEeM YpaBHEHM U HepaBeHCTB. [Ipu 3TOM OosblllIoE BHUMaHUE
yaensieTcss (GOPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYyJIaMH 3aBUCUMOCTU MEKITY
pa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toil cojiep>KaTeIbHOM JTMHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MIO3BOJISIONINX BBIPAKATh 3aBUCUMOCTH MEXIY BEIMYMHAMHU B PA3TUIHON
dbopme: aHanuTHYECKOM, Tpaduyeckoi u cioBecHoU. Ero nsyuenue cnocoOCTByeT
Pa3BUTHUIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3AIUH, UCTIOIh30BaHUIO AaHAJIOTUH.

ConepxarenpHast nuHug «Hauana MareMaTuueckoro aHaim3ay MO3BOJISIET
CYIIIECTBEHHO PACUIUPHUTH KPYT KaK MaTeMaTUYECKHX, TaK U MPHUKJIAJAHBIX 3aj]1ad,
JIOCTYIHBIX OOYYalOIIMMCS, TaK KaK Yy HHUX TMOSBISETCS BO3MOXKHOCTh CTPOUTH
rpaduKy  CIOXHBIX (QYHKIHH, OMPEAeNsITh WX HAuOOJbIIMEe W HaUMEHBIINE
3HAUEHUS, BBIYUCITH IUIOMAAu (PUryp u oO0bEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpeHHUsl TmpolieccoB. JlaHHasi coaepKaTeiabHas JMHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUSI MAaTeMAaTHYECKUX MOJeNiel pealbHBIX CUTYyalluH,
MO3BOJISICT HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COIUAIBHO-
PKOHOMMYECKHUX, 3ajadyax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAIBHO-JTOTHIECKOTO M KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBE. O0yUaronuecs y3HalT O BbIIAIOIINUXCS
pe3yJsibTatax, MOJYYEHHBIX B XOJE€ pPa3BUTHUS MaTEMaTUKH KaK HayKd, U 00 HX
aBTOpaXx.

CopnepxaTenpbHO-MeToANYeCcKas JTUHUSL «MHOXEeCTBa U JIOTHKay BKIIIOYAET B
ce0sl BJIEMEHTHl TEOPUM MHOXKECTB M MAaTEMAaTHYEeCKOM JOTUKU. TeopeTuko-
MHO>KECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEMAaTUKU



W TIpeUiaraloT HauOoJiee YHUBEPCAJIbHBIA SI3bIK, OOBEIWHSIONIMN BCE pa3JIeibl
MaTeMaTUKH H e¢ TPWIOKCHUH, OHM CBS3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
JUCHUIUIMHBI W WX TPWIOKEHUS B eauHoe Imenoe. I[lodTomMy BakHO J1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MAaTEMAaTHUKH W HCIIOJIh30BATh €TO Uil BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaKHBIM TPU3HAKOM MaTEMaTHKM KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €H CTpOTOCTh OOOCHOBaHWN M CJICJAOBAHHE ONPEACIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKAa3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
0Oy4JaroIuXcs, TO3BOJISIET UM CTPOUTH CBOU PACCYKICHUS HAa OCHOBE JIOTHICCKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJK3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJICITMPOBAHUS, KOTOPHIE MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTyalluid, HWCCIEIOBaHMS JTHX MOJIeJIed ¢ IIOMOIIBIO ammapara aiareOpbl u
MaTeMaTHYECKOr0 aHajau3a, WHTEPHpETaIlud IOJYyYEeHHBIX pe3yJbTaToB. Takue
3aJTaHUs BIUICTCHBI B KQXK/IBIN U3 pa3/AeiiOB MPOrpaMMBbI, TOCKOJIbKY BECh MaTepHal
y49eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHus MPUKIaIHBIX 3amad. [Ipu
pPEIICHUM  pPEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaromiuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3MPOBATH  IMPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCe U3yUEHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTHYECKOTO aHATN3ay.

Ha usydenue yueOHOTO Kypca « Anredpa v Hadajga MaTeMaTHIECKOTO aHATH3a)
otBoauTcs 272 vaca: B 10 kimacce — 136 gacos (4 yaca B Henenro), B 11 kimacce —
136 yacoB (4 yaca B HEJIEIIIO)

PaGouass mporpamMmMa OpHEHTHpOBAaHAa Ha  IEJIEBbIE  MPUOPHUTETHI,
chopmyIupoBaHHbBIC B (heiepanbHOii padodeil mporpaMme BOCIIMTAHUS U B pabodeit
nporpamme BocnuTaHusi UpKyTCKOro KaJieTCKoro Kopiryca.



