AHHOTAIUA K padoyeil mMporpamMMe y4e6Horo npeamera «Ajareépa
1 HA4YaJ1a MaTeMAaTHYEeCKOr0 aHAJIN3a». YTIy0JI€¢HHbIN YPOBEHD

Pabouwass nporpamma ywyeOHOro mpeamera «Anrebpa W Hayana
MaTEMaTUYECKOTO aHaIM3a» YriayOoia€HHOro ypoBHs mig oOywaromuxcs 10 —11
KJIacCoB  pa3paborana Ha  ocHOBe  DenepalbHOrO0  TOCYIapPCTBEHHOTO
o0pa3oBaTeIbHOTO CTaHJApTa CcpeaHero oOlmero oOpa3oBaHUs, € Y4ETOM
COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABIBISIEMBIX K MaTeMaTHYECKOMY
00pa30BaHUIO, U TPAMUIIMA POCCHICKOTO O0Opa3oBaHusA. Peanuzamus mporpaMMsl
o0OecrieunBaeT OBJIaJICHUE KITIOUEBBIMU KOMIIETEHIIUSIMU, COCTABJISIIOIIUMHU OCHOBY
JUIL  CaMOpa3BUTHUS W HENPEphIBHOTO  00Opa3oBaHUS, [[ETTOCTHOCTh
OOIIEKYIbTYPHOTO, JIMYHOCTHOI'O M T[I03HABATEIILHOIO PAa3BUTHUS JIMYHOCTH
00yyYarommxcs.

YyeOHuKU:
Knacc | ABTop Ha3zBanue NznarenscTBO | Ne OITY
yaeOHHMKA
10-11 | II.A. Anumos, FO.M. | MaTemaTHKa: ITpoceemenue | 1.1.3.5.1.1.1
Konsrus, M.B. | anre6pa u Havana
Tkau€Ba u np. MaTEMATUYECKOT O
aHam3a,
TCOMETPHSI.
Aunrebpa u
Hayvasa
MaTEMaTHIECKOTO
aHamuza  10-11
Kjacc. YueOHUK
0a30BBIi u
yrIyOaEHHBIN
YPOBHH.
10 Mep3sik A.T'., | Maremaruka. [Ipoceemenue | 1.1.3.5.1.3.1

Homuporckuit J[.A., | Anredpa u
[TonsikoB B.M./ Ilox | Hayana

pen.  IlomombCckOro | MATEMaTHYECKOTO
B.E. aHanuza. 10
KJacc. YueOHUK.
YrayonéHubIi
YPOBEHb
11 Mepznsax A.T"., | MaTemaruka. [Tpoceemenwne | 1.1.3.5.1.3.2

Homuposckuit JI.A., | Anre6pa u




[Tonsxos B.M./ Ilox | Hagana

pen.  Ilomombckoro | MaTeMaTH4YECKOTO

B.E. a"Hanm3a. 11
Kjacc. Y4eOHHK.
YrinyOonéHubrit
YPOBEHb

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

VYyeOHblli Kypc «Anredpa M Hayajga MaTEeMaTUYECKOro  aHalu3ay
yrIyOJIEHHBIM ypOBEHb SABISETCS OJAHMM M3 HauOojiee 3HAYUMBIX B Iporpamme
cpemHero oomero oopa3oBaHusl, TOCKOJIBKY, C OJJHOM CTOPOHBI, OH 00ECTIeUunBacT
WHCTPYMEHTAJIbHYIO 0a3y Uil M3Y4EHHUsS] BCEX €CTECTBEHHO-HAY4YHBIX KYPCOB, a C
JIpYro  CTOpOHBbI, (GOPMHUPYET JIOTHUYECKOE U  a0CTPaKTHOE MBIILJICHUE
oOyJarommxcss Ha YpPOBHE, HEOOXOAMMOM ISl OCBOCHHS HWH(POPMATHKH,
OoOLIECTBO3HAHUS, HCTOPUM, CIOBECHOCTH M JPYTUX IUCUUIUIMH. B pamkax
JAHHOTO Y4eOHOro Kypca oOydarolvecsi OBJIAJ€BAIOT YHUBEPCAJIbHBIM SI3bIKOM
COBPEMEHHOW  HayKu, KOTopas  (QOpMyJupyeT CBOU  JOCTUXKEHHS B
MaTeMaTHYeCKOH (opme.

VY4eOHbIll Kypc anreOpsl U Hayajdl MaTeMaTHYECKOro aHaliu3a 3aKJIaJbIBaeT
OCHOBY /JIsi YCHENIHOIO OBJIaJIeHUs 3aKOHaMH (PU3UKH, XUMUHU, OUOJIOTHUH,
NOHMMAaHUSI OCHOBHBIX TEHJEHIUI Pa3BUTUSI SKOHOMUKH M OOIIIECTBEHHOM KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHU(MPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HUCIIOJIb30BaTh MX /I JalibHEWIIero oOpa3oBaHUsS U B
MOBCEHEBHOM KU3HU. B TO ke BpeMsi OBJlaJieHue aOCTPAKTHBIMH M JIOTMYECKH
CTPOrMMHU KOHCTPYKLMSIMHU ajireOpbl M MAaTeMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTB, JIOKa3bIBATh
YTBEP)KJEHUS C TMOMOUIbI0 MHAYKIUU M PACCYKIaTh AEHYKTHBHO, UCIIOJIb30BaTh
000011IeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE U AaHAJOrUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHYECKOE MBILUICHHE.

B xone m3yuenus yueOHOro Kypca «Anrebpa M Havajla MaTEMaTHYECKOTO
aHanu3a» OOydYaronIvecs MOMY4yaloT HOBBIM OMNBIT PElIeHHUs MPHUKIAJAHBIX 3a/ad,
CaMOCTOSITETILHOTO TIOCTPOCHUSI MaTEMaTUYECKUX MOJIEJIeH peajbHBbIX CUTYyaIluid,
UHTEPNPETAlM  TOJYYEHHBIX  PEIICHMH, 3HAKOMATCS C  [PUMEPAMH
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHbIlt Kypc 00JajaeT 3HAYUTENbHBIM BOCIUTATEIBHBIM IOTECHIIMAJIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 ydeOHbI Marepualn, CHOoCOOCTBYIOIIHIA
(bOpMHUPOBAaHUIO HAYYHOIO MHPOBO33PEHHS, TaK M uyepe3 crneuupuky ydyeOHOM
NEeATENbHOCTH, TpeOyromeld MNpoAOHKUTEIbHON  KOHUEHTpAalM  BHUMAaHUS,



CaMOCTOSITENIFHOCTH, aKKypaTHOCTH ¥  OTBETCTBEHHOCTH 3a  IOJIYYCHHBIH
pe3ynbTar.

B ocHoBe Meroguku oOydeHusi anreOpe W HavajllaM MaTeMaTH4YeCKOTO
aHan3a JEXKUT A TeTbHOCTHBIN MPUHIUN 00yUYEHHUSI.

B crpykType yueOHOro kypca «Anrebpa M Hayajga MaTeMaTHYeCKOro
aHaJIKM3a» BBIIETICHBI CIEIYIONIME COAEpKATEIbHO-METOqUYECKUEe TuHUU: «Yucna
U BBIUUCICHUS», «DYHKIIUU U rpadukn», «YpaBHEHUS U HEpaBEHCTBa», «Hauama
MaTeMaTUYeCKOro aHanu3a», «MHoXecTBa © JOTHMKa». Bce OCHOBHBIE
COJIePKATEIbHO-METOANUECKUE JIMHUM M3YyYaloTCsd Ha TPOTSDKEHWH JBYX JIET
o0yueHHus Ha YpOBHE CpelHEero oOIero oOpa3oBaHUs, €CTECTBEHHO IOTOJIHSS
Apyr Ipyra U MOCTENEHHO HACHIIAsACh HOBBIMU TE€MaMHU M pasjenamu. JlaHHbIN
yu4eOHBIH KypC SBISETCS HWHTErPAaTUBHBIM, IIOCKONBKY OOBEAMHSET B cebe
Coliep)KaHUE HECKOJNbKMX MaTEeMaTHYeCKHX IUCIMIUINH, TaKuX Kak anredpa,
TPUTOHOMETPHUS, MATEeMAaTUYECKHI aHaJIU3, TEOPUS MHOXKECTB, MaTeMaTHuecKas
noruka u gpyrue. [lo mepe Toro kak oOydaromipecsi OBIaJeBAarOT BCE Ooiee
IMIMPOKUM MaTEMaTHYECKUM alllapaToM, Y HUX MOCIIeN0BaTeNbHO (hopMHUpyeTCs U
COBEPIIECHCTBYETCS yMEHHE CTPOUTh MATEMATHYECKYI0 MOJENb peaJbHOU
CUTYaIllH, IPUMEHSATh 3HAHUS, NOJYYCHHbIC MTPU U3YYCHHH Y4eOHOTo Kypca, JUIs
pEIIEHUsI CaMOCTOSITEIbHO COPMYIHPOBAHHON MAaTEeMAaTUYECKON 3aaul, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CopeprkaTenbHO-MeTOANYECKass JUHUA «Yuclia U BBIYHMCICHUS» 3aBepIIacT
(opMupOBaHNE HAaBBIKOB HCIOIb30BaHUS JIEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOI0 00111ero 00pa3oBanus. Ha ypoBHe cpeaHero oomiero
oOpa3zoBaHusi 0co0O€ BHUMaHHE  yaensercs (OPMUPOBAHUIO  HABBIKOB
paIMOHATBHBIX BBIUMCICHHA, BKIIOYAIOMIMX B CEOS MCIOJIB30BAaHUE Pa3TUYHBIX
dbopM 3amucu 4mcClia, YMEHUE JAeNaTh NPUKHUIKY, BBIMOIHATH MPUOIMKEHHBIC
BBIUMCIICHHS, OLEHUBATh YHUCIIOBBIE BBIPAXKEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbBIE OOYYarolmIMMCS MHOXECTBAa HATYpPaNbHBIX, IIETBIX,
palMOHAIIBHBIX U JICHCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM ©3 3TUX MHOXKECTB PpacCcMaTpPHUBAIOTCS
CBOMCTBEHHbIE €My clenupuIecKkue 3aqaud M OIepaluu: JeJICHHE Haleno,
ONIEPUPOBAHUE OCTAaTKAaMHU Ha MHOXKECTBE IIETBIX YHCEN, OCOObIe CBOMCTBA
pPaAIMOHAIIBHBIX M UPPALMOHATIBHBIX YKCEN, apU(PMETHUECKUE ONEpaIiu, a TaKkKe
U3BJICUCHNE KOPHS HATypajbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocrenoBaTensHOMY pPaCIIMPEHUIO KpPyra HCHOIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMHM UX NMPUMEHEHHUS JJIA PELICHUs PA3IMYHbIX 3a]1a4y
dbopMupyercsi mpeacTaBieHne O €IMHCTBE MaTeMaTHUKU KaK HAyKu U €€ poiiu B
NOCTPOEHUU MOJIENEeN pealbHOrO MHpa, IIHPOKO HCIOJNB3YIOTCA 0000IIeHue U
KOHKPETH3aIHsL.

Jluaus «YpaBHEHUS W HEPABEHCTBA» pEATM3yeTCs Ha TPOTSHKCHUH BCETO
o0yueHHusi Ha YPOBHE CpeIHEro oOIIero oOpa3oBaHuUs, MOCKOIbKY B KaXJIOM



pazzaene IIporpammbl NpenyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3agady. B
pe3ynbTaTe OOydYarolIMecs OBJIAACBAIOT PA3IMYHBIMM METOJAMH  PEUICHUS
paIlMOHAIIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEIbHBIX, JIOTapuPMHUYECKUX U
TPUTOHOMETPUUYECKUX YpPaBHEHHUH, HEPAaBEHCTB W CHUCTEM, a TaKxXe 3ajad,
colepKamux napameTpbl. [lonydyeHHble yMEHUS IIMPOKO HCMOJB3YIOTCA TPHU
uccieoBaHUU (QYHKIMNA C TTOMOIIBIO TTPOU3BOMHOMN, MPU PEIICHUN TPUKIATHBIX
3a/1a4 ¥ 33724 Ha HAXOXKJCHUE HAMOOIBIINX U HAUMEHBITUX 3HAYCHUN (PYHKIUU.
JlanHas conepkarenbHas JUHUS BKIIOYAET B ce€0sl Takke (OpMHPOBAHUE YMEHUIN
BBITIOJIHATE  pacu€Tel 1o  ¢dopmyliaMm, TmpeoOpa3oBaHus  pPallMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAKECHUI, a TaKKE BBIPAXKEHUU,
collep Kalux CTerneHn W Jorapudmbel. braromaps u3ydeHUio anredpamdecKkoro
MaTepualia MPOUCXOIUT  JajbHEWIee  pa3BUTHUE  ANTOPUTMUYECKOIO U
a0CTPaKTHOT'O MBINIUICHUSI OO0ydYaromuxcs, GOPMUPYIOTCS HaBBIKUA JCTYKTUBHBIX
paccykJeHuid, pabOTbl C  CHMBOJBHBIMH  (opMaMu,  MPENCTABICHUS
3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB W HEPaBEHCTB. AnrebOpa
npemyiaraet  d(PpGeKTUBHbIE UHCTPYMEHTBI JUJII  PEUICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3a]a4, HArJSHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
SI3bIKA HAYKH.

ConepxxarenbHO-MeTOAMYECKass JUHUA «DyHKIHH W TpaduKW» TECHO
neperieTaeTcs ¢ JPYrUMU JIMHUSAMH Y4e€OHOro Kypca, MOCKOIbKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEA0BATEIbHOCTh N3YUeHUsl MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeNbHOH, JIOTapu(PMUUECKON 1 TPUTOHOMETPUIECKUX (QYHKITUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (DYHKIMI JUIsl pelIeHus 3aAad U3 JAPYTrux y4eOHbIX
NPEeIMETOB U PEAIbHOM KU3HU TECHO CBS3aHO KAK C MAaTEMaTHUYECKUM aHAJIU30M,
TaK M C PEIICHUEM ypaBHEHUM W HepaBeHCTB. [Ipu 3ToM Oojblioe BHUMaHUE
ynensiercs GOpMHUPOBAHUIO YMEHHUsS BhIpaKaTh (HOpMyIaMu 3aBUCHMOCTH MEXIY
pPa3sTUYHBIMA BEITUYMHAMU, KCCIEIOBATh TOJYyYCHHBIE (PYHKIIUU, CTPOUTH WX
rpaduku. Marepuan 3TOl coliepKaTeIbHON JIMHUN HalleJIeH Ha pa3BUTHE YMEHUU
Y HaBBIKOB, IMIO3BOJISIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXAY BEJIUYMHAMHU B
paznuyHol ¢dopMe: aHATUTHYECKOM, Tpaduueckoid u cioBecHo. Ero m3ydenwme
CHOCOOCTBYET Pa3BUTHIO AITOPUTMHUYECKOT'O MBILIUICHHUSA, CIOCOOHOCTH K
00O00IIEHUIO M KOHKPETU3ALIUH, UCTIOJIb30BAHUIO aHAJIOTHA.

ConepxarenbHasg 1uHUs «Hadama maTeMaTHM4ecKOro aHain3a» MO3BOJISET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTUYECKUX, TaK W MPUKIAJHBIX 3ajad,
JOCTYMHBIX OOYYAIOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTH CTPOHUTH
rpa@uKy  CIOXKHBIX (YHKIMM, ONpeAeNnsaTb MX HauOONbIIME W HaWMEHbIINE
3HAUEHHUS, BBIYUCIATH IUIOMIAAU (PUTryp U OOBEMBI TEl, HAXOAUTH CKOPOCTH U
yCKOpeHus TpoieccoB. JlaHHas copepkareibHasi JIMHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOCHHUS MaTEMaTHUYECKUX MOJIeNied peallbHbIX CHUTYyalluH,
MO3BOJISIET HAXOJUTh HaWJIydlllee peElIeHue B TMPUKIAAHBIX, B TOM 4YHUCIE
COL[MAIbHO-?KOHOMUYECKUX, 3a/la4aX. 3HAKOMCTBO C OCHOBAMH MAaTE€MaTUYECKOTO



aHanM3a CIocoOCTBYET pa3BUTHIO aOCTPaKTHOro, (HOPMabHO-JIOTMYECKOT0 U
KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUN pACIO3HABaTh MPOSBICHHUS
3aKOHOB MaTeMAaTHKH B HayKe, TEXHHKE U UCKyccTBe. OOyuarouiuecs: y3HaIT O
BBIIAIOIIUXCS pPe3yJbTaTax, IMOJYYCHHBIX B XOJ€ Pa3BUTHUA MaTEeMAaTHKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenbHO-MeTOAUYECKass TUHUS «MHOXKECTBa U JIOTHKa» BKIIOYAET B
ce0s DJIEMEHThl TEOpPUU MHOXKECTB M MAaTeMaTH4EeCKOW JIOrMKU. TeopeTuko-
MHOYKECTBEHHBIC TIPEICTaBICHHS ITPOHU3BIBAIOT BECh KYPC IIKOIHHON MAaTEMAaTHKHU
U TpejaratoT HamOoJjiee YHUBEPCAIbHBIA $3bIK, OOBEAUHSIOIIMNA BCE pa3felibl
MaTeMaTUKM U €€ MPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTeMAaTUYECKUE
OUCLMIUIMHBL M WX TPWIOKEHHs B eauHoe nenoe. [losTomy BakHO 1aTh
BO3MOXKHOCTh O0y4YaroIeMycsi TMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIA S3BIK
COBPEMEHHOW MaTeMaTUKH U WCIOJb30BaTh €r0 /IS BHIPAKEHUS CBOMX MBICIICH.
JpyruM BakKHBIM TPU3HAKOM MaTEeMaTUKM KaK HAyKd ClenyeT Npu3HaTh
CBOMCTBEHHYIO €l CTPOTOCTh OOOCHOBAaHWN W CJIEAOBAHHWE OMNPEACIEHHBIM
OpaBWJIaM  TOCTPOEHUSA  JOKA3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHu
MaTEMaTUYECKON JIOTUKU CIIOCOOCTBYET PA3BUTHIO JIOTUYECKOI'O MBIIUICHUS
o0yuyarouuxcs, Mo3BOJISIET UM CTPOUTH CBOM PACCYKJEHUS HA OCHOBE JIOTHYECKUX
npaBuil, POPMHUPYET HABBIKA KPUTHUECKOT'O MBIILICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayaja MaTEMaTUYECKOrO aHaJIUu3a»
IPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOI'0 MOECIUPOBAHUSA, KOTOPBIE MPU3BAHBI
croco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJEIEH peasbHbIX
CUTYyallUii, WCCJIEAOBAHMS 3THUX MOJEIEH C TMOMOUIbIO ammapara ajiredopbl H
MaTeMaTUYECKOTO aHalu3a, MHTEPIpETalliy TOJIYYEHHBIX pe3yNbTaToB. Takue
3aJlaHus BIUIETEHBI B KXKIBII U3 pa3/ieloB MPOrPaMMEI, ITOCKOJIBKY BECh MaTeprall
y4eOHOro Kypca IIUPOKO HCHOJIb3YeTCs ISl pelIeHHs NMPUKIaAHbIX 3aaad. [lpu
pElIEHNH  peajbHBIX  NPAKTHUYECKUX  3adady  oOydaroluecss  pa3BUBAIOT
HAOJIIOIATETbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJIb30BaTh ~ QHAJIOTHIO, 0000maTh W KOHKPETHU3UPOBATh  MPOOIJieMy.
JestenpHOCTh 1O (OPMHPOBAHUIO HABBIKOB pEIICHUS NPUKIATHBIX 33134
OpraHu3yeTcsi B MpoOIlecce HM3YUEHHUs BCeX TeM Y4eOHOro kypca «Aunrebpa u
Hayvajla MaTEMaTUYECKOTr O aHAIN3a».

Ha wusydenune yueOHOro kypca «Anredpa ¥ Hauyaja MaTeMaTHUYE€CKOrO
aHanu3a» yriyOJa€HHbIN ypoBeHb oTBoauTcs 272 yaca: B 10 kinacce — 136 vacos (4
yaca B Hejiento), B 11 kimacce — 136 gacoB (4 yaca B HEJIETIO).

C=RU, O="T'BOY COLL Ne2 ""
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