AHHOTanUs K padoyeil mporpaMme 1mo npeaMeTry y4e0HOro njiaHa OCHOBHOM
o0pa3oBaTeJbHON MPOrpaMMBblI
Auredpa
OcHoBHoe o0uree oopazoBanue (10-11 kiaaccni)

VY4eOHbIll Kypc «Asredpa W Hayajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJsiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3zy Iuisl
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeET
JIOTHYECKOe M aOCTPaKTHOE MBIIIICHUE O0yJYalolUuXcs Ha YpOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOopas (opMyIupyeT cBoOU
JOCTHKEHHS B MAaTeMaTH4IecKoi (hopme.

Y4eOHbIii Kypc anreOpsl M Hayal MaTeMaTHYECKOTO aHajn3a 3aKJIaJIbIBacT
OCHOBY I YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH pa3BUTUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHUIIEero oOpa3oBaHUsS U B
NOBCEIHEBHOM XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKIHUSIMU anreOpbl M MaTEeMaTHYECKOro aHalli3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone u3yuyenus yueOHoOro kypca «Ainrebpa m Hayajla MaTeMaTH4YE€CKOIO
aHanM3a» 00ydYarIIuecs MOTy4YaroT HOBBIA OMBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETAllud  TOJYYCHHBIX  pEUICHWH, 3HAKOMSTCA C  MpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

Y4eOHblii Kypc 00danaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHbId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
JESATENIbHOCTH, TpeOyIoleld MPOJOIKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJTYUYEHHBIN pe3yIbTaT.

B ocHOBe MeToaMKHN 00y4eHHs anredpe 1 HayajaaM MaTeMaTHIeCKOTo aHaIIn3a
JIKUT ACSITETbHOCTHBIN MPUHITUI 00YUICHHSI.

B ctpykType yuebHoro kypca «AnreOpa 1 Hauaja MaTeMaTHYECKOTO aHAIHN3a
BBIIEJICHBl  CIEAYIOLIUE COJAep)KaTeIbHO-MeToanYeckue JuHuM: «Yucna u



BbIuncieHus», «OyHkuu u rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTE€MaTU4YeCcKOro aHainu3a», «MHoXkecTBa U JIOTHKa». Bce OCHOBHbIE
COJIEPKATENbHO-METOANYECKHE JHHUM HW3YYalOTCsl Ha NPOTSHKCHUHM JBYX JIET
oOy4eHHs Ha YPOBHE CpeJIHEro o01ero 00pa3oBaHusi, €CTECTBEHHO JOMOIHSSA IPYT
Jpyra 1 MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMH U pa3enamMu. JJaHHbIN yueOHbIH
KypC SBIISIETCS MHTETPaTHBHBIM, MOCKOJBKY 0O0bequHseT B cebe cojlep:kaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCIMIUINH, TaKMX KakK anredpa, TPUTOHOMETpHS,
MaTeMaTUYECKUI aHaIu3, TEOPUSI MHOXKECTB, MaTeMaTu4yecKas JJoruka u apyrue. [1o
Mepe TOro Kak oOydyaroliuecst OBJIaeBaloT BCE Oojiee MUPOKUM MaTeMaTHYECKUM
anmapaTroM, y HUX IMOCJIEI0BaTEIbHO POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIeJb PEAJbHON CUTyallMHd, MPUMEHATh 3HAHUS,
MOJIYYCHHBIE TPU M3YYEHHH YYEOHOro Kypca, JJId PEUIeHUs CaMOCTOATEIbHO
c(OopMyJIMPOBAHHON MaTeMaTUYECKOW 3a/layu, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

ConepxarenpHO-MeTOIMYeCcKass JUHUS «UKcia W BBIYHCICHUS) 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCIOIB30BAHUS JACUCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3oBaHusi oco0oe BHUMaHHE yzAensercs  (OpPMHUPOBAHHIO  HAaBBIKOB
palMOHAIbHBIX BBIYHUCICHHUM, BKIIOYAIOMIMX B C€Osl MCIOJB30BAaHUE Pa3IMYHBIX
dopM 3amucu ymcna, yMEHUE JeNaTh NPUKHUIKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YWCJIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHUCEJ  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My crnenupuyueckre 3aJadyd U oONepaluu: JCJCHHE Hallelo,
ONEpUPOBAHUE OCTATKAMM HAa MHOXECTBE IEJIbIX 4YHUCel, OCOOble CBOWMCTBA
paAIMOHAIBHBIX U UPPAIMOHATBHBIX YUCEN, apu(PMETHUECKUE ONEPAINH, a TaKkKe
U3BJICYCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOYKECTBE KOMILJIEKCHBIX YHCEIL.
bnaronapsi mocnenoBaTeIbHOMY PACIIMPEHUI0 KPYyra HCIOJIb3YEMbIX YHUCEN U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iINuHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U e€ POJH B
MOCTPOCHUU MOJIEJEeH pEeaJbHOTO MHUpA, MIMPOKO HCIOJIB3YIOTCA 0000IeHue |
KOHKPETH3aIHSI.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEAJTU3YETCs HA MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0Opa3oBaHUs, MOCKOJBKY B KaXIOM
pa3nene IlporpamMMbl MpenycCMOTPEHO peLICHHE COOTBETCTBYIOIIMX 3afad. B
pe3ynpTaTe OOyYarolUecs OBJIAJEBAIOT PAa3IMYHBIMH METOJAAMU  PEIICHHS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUECKUX ypAaBHEHWH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,



cojepkamux napameTpsl. [lomydeHHbIE YMEHHUSI IIMPOKO HCHOJB3YIOTCS MpH
UCCJIENOBaHNH (DYHKIMA C TIOMOIIBIO TTPOU3BOAHON, TP PEIICHUH MPUKIATHBIX
3a/1a4d ¥ 3a7a49 Ha HAXOXKJCHUE HAMOOJBINNX W HAUMEHBITUX 3HAYCHUN (PYHKITUH.
JlanHasi conepxkaTesbHasi IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATH ~ pacy€Thl 1O  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
COJIEpKaIMX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepHaia IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUECKOTO U aOCTPAKTHOTO
MBIIJICHUS 00y4aromuxcs, GOpMHUPYIOTCS HABBIKU JACAYKTHUBHBIX PacCy>KICHUH,
paboThl C CHUMBOJIbHBIMU (hOpMamu, TMPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBHCUMOCTEH B BUJIC PABEHCTB M HEPaBEHCTB. AnrebOpa npennaraet 3G PpeKTuBHBIC
WHCTPYMEHTBI IS pPEHICHUsS MPAaKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 3ajad,
HarJIsiAHO IEMOHCTPHUPYET CBOU BO3MOKHOCTH KAK SI3bIKA HAYKH.

CopepkarenbHo-MeToauueckass JUHUS «DyHKIMM U TpaQuKU» TECHO
neperyieTaeTess ¢ APYrUMU JIMHUSIMU Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelieHus 3aad U3 APYruxX y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHWI U HepaBeHCTB. IIpu »ToMm OoOJblIOE BHUMaHUE
yaensieTcss (OPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYyJiaMH 3aBUCUMOCTU MEXKITY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Marepuan 3Toil cofiepKaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HaBBIKOB, ITO3BOJISIFOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKAY BETMYMHAMHU B PA3IMUHON
dbopme: aHamuTHYECKOM, Tpaduieckoi u cioBecHou. Ero n3yuenue cnocooCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYT KaK MaTeMaTHYECKHX, TaK U MPUKIATHBIX 3a/aad,
JIOCTYIHBIX OOYYalOMIMMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTH CTPOUTH
rpaduKy  CIOXKHBIX (PYHKIMH, OMPEAeNsITh WX HAuOOJbIIME W HaUMEHBIINE
3HAUCHUS, BBIYUCIITH TUIOMAAu (PUryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpeHHUsl TmpolieccoB. JlaHHasi coaep:kaTeiabHasi JMHUSA OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUS MAaTEMAaTHYECKUX MOJIeJIeH pealbHBIX CHUTYyallui,
MO3BOJISICT HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COIUAIBHO-
SKOHOMMYECKHUX, 3aJayax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYE€CKOrO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAIBHO-JTOTHIECKOTO M KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBE. OOyUaromrecs y3HalT O BhIIAIOIINUXCS



pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKU Kak HAaykd, U 00 HX
aBTOpax.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCANBHBIA SI3BIK, OOBEIUHSIONUIUNN BCE pa3/eibl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILIUICHHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAaHUS, KOTOPHIE MPU3BaHbBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJEIEH peaJbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



