AHHOTAIUA K padoyeii mporpaMmMe yue0HOIro Kypca «AJiredpa U Ha4ajia MATEMAaTHYECKOr0 aHAJIN32» YIJIy0JIeHHOr0 YPOBHS /IS
oOyuaromuxcsa 10 —11 kiaccon

VYuebublil Kypc «Anredpa M Hayajla MaTEMAaTUYECKOTO aHaJIM3a» SBIAETCS OJHUM W3 HanOoJjiee 3HAYMMBIX B MPOTPaMME CPEIHEro OOIIero
o0Opa3oBaHMsl, MMOCKOJIbKY, C OJHON CTOPOHBI, OH OOECIeYnBaeT MHCTPYMEHTAIbHYIO 0a3y Il M3y4yeHHUsS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
Apyroil CTOPOHBI, (OPMHPYET JIOTUYECKOE M a0CTPAKTHOE MBIIUICHHE OOYYalomUXcs Ha YpOBHE, HEOOXOAMMOM JUIl OCBOCHHS WH(MOPMATHUKH,
OOIIeCTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYrUX AUCHUILIMH. B paMkax naHHOro yueOHOro Kypca oOyyaromiyecs OBIIAJI€BAIOT YHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOH HayKH, KOTOpas (GOpMyIupyeT CBOU JOCTHXKEHHS B MaTeMaTHUECKOH (hopme.

VY4eOHublif Kypc anreOpbl M Hayajd MaTeMaTUYECKOTO aHalIM3a 3aKJIaJblBaeT OCHOBY JJIsl YCHEIIHOTO OBJIAJCHUS 3aKOHAMU (DU3MKH, XUMHH,
OMOJIOTHY, TMOHUMAHHS OCHOBHBIX TEHICHIIMI pa3BUTHS SKOHOMHKH M OOIIECTBEHHOW J>XU3HU, TO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX
U(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIIOIB30BaTh UX JUIS JajdbHeHIero oopa3oBaHusi U B MOBCEIHEBHOM XU3HU. B TO ke Bpems
OBNaJicHue aOCTPAaKTHBIMA W JIOTHYECKH CTPOTUMH KOHCTPYKIHUSMH anreOpbl M MaTeMaTHYeCKOTO aHalW3a pa3BUBAaeT yMEHUE HaXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTH, JOKa3bIBaTh YTBEPXKICHHUS C IMOMOINBI WHAYKIHMA M PACCYXKAaTh ACIYKTUBHO, HCIIOIb30BATh
00001IeHNE U KOHKPETU3AIHIO, a0CTparupoOBaHUEe M aHAIOTHIO, POPMHUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIIICHHE.

B xonme u3yuenust ydebHOro kypca «Anredpa ¥ Hadajga MaTeMaTHYECKOrO aHAINW3a» OOydYalolluecs MOJIY4YarOT HOBBIM ONBIT pPEHICHUS
MPUKJIAHBIX 337249, CAMOCTOSTEIBHOTO IOCTPOCHHS MATEMAaTHYECKHX MOJCNIeH peaJbHBIX CHTYAllMid, WHTEPIPETAMUA TOJNYyYSCHHBIX PEIICHHA,
3HAKOMSTCA C IPUMEpPaMHU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U UCKYCCTBE, C BHIIAIOIIMMHUCS MATEMAaTUYECKHUMH OTKPBITUSAMU U UX
aBTOpaMH.

Y4eOHblii Kypc oO0nazaeT 3HAUYUTEIbHBIM BOCIUTATENBHBIM IOTCHIMAIOM, KOTOPBIA peaju3yercs Kak dYepe3 yueOHBIH Marepuall,
crocoOCTBYIONINI (HOPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK U 4epe3 CHeluPUKy yueOHOU NeATeIbHOCTH, TpeOyrolield MpoI0KUTEIbHON
KOHIICHTPAIlMU BHUMAaHUS, CAMOCTOSATEIIEHOCTH, aKKYPAaTHOCTH ¥ OTBETCTBEHHOCTH 32 MOJyYCHHBIH Pe3yiIbTar.

B ocHOoBe MeTonuku 00ydeHHsl anredpe U HayajaaM MaTeMaTHYeCcKOro aHaan3a JICKUT AeATeIbHOCTHBIA MPUHIIUI 00yUeHUSI.

B crpykrype ydeOHOTO Kypca «Anredpa M Havyaja MaTEeMaTHYECKOTO aHAINM3a» BBIICICHBI CIEIYIONINE COIEPKATETbHO-METOANYECKIE JINHUH:
«Yucna u BeraucieHus», «OyHKIUN U rpadukny, «YpaBHEHUs U HEpaBeHCTBay, «Havana maremMaTtndyeckoro aHanusa», «MHOXecTBa U Jorukay». Bee
OCHOBHBIE COJICP)KATEIbHO-METOAMYECKIE JTMHUMA HW3Y4YalOTCsl Ha MPOTSDKEHUHM JIBYX JIET OOYYEHHs Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHMA,
€CTECTBEHHO JIOTOJHIS JPYT ApPYyra U MOCTENEHHO HACHIIasCh HOBBIMU TeMaMH U pa3fenaMu. [laHHBIA y4eOHBIM Kypc SBISETCS WHTETPATHUBHBIM,
MTOCKOJIBKY OOBEUHSIET B ce0e co/iepikaHue HECKOJIIBKMX MaTeMAaTUIeCKHUX JIMCIUIUINH, TAKUX KaK ajnredpa, TPUrOHOMETPHsI, MaTeMaTHUECKUI aHaH3,
TeOpuss MHOXKECTB, MaTeMaThueckas Jjoruka u apyrue. Ilo Mepe Toro kak oOyuwaromiuecs OBIaAeBarOT BCE Ooyiee HIMPOKUM MaTeMaTHUYECKHM
anmaparoMm, y HUX MOCJIEI0BATENbHO (POPMHUPYETCS M COBEPIICHCTBYETCSI YMEHHE CTPOUTH MAaTEMaTHYECKYIO MOJEIb PEaTbHOM CHTYyaIluH, TIPUMEHSTh
3HAHUA, TMOJYYCHHbIE MPH U3YUYEHUU Y4eOHOro Kypca, Ui PEUIeHHS CaMOCTOSTENbHO C(HOPMYIMPOBAHHONW MaTeMaTHYeCKOW 3aJayd, a 3aTeM
MHTEPIPETUPOBATH CBOW OTBET.

CopepxarenbHO-MeTOAUYECKas! JTUHUS «YKcaa U BRIYUCICHUS» 3aBepiaeT (OPMUPOBAHUE HABBIKOB HCIIOJIb30BAHUS JIEHCTBUTEIBHBIX YHUCEIL,
KOTOpOoe OBUTO HAvyaTo Ha ypOBHE OCHOBHOTrO oOrmiero oOpaszoBanms. Ha ypoBHe cpemnero obmiero oOpa3oBaHus 0c000€ BHHUMAaHHE YIEISIETCS
(hOpPMUPOBAHHUIO HABHIKOB PAIMOHATBHBIX BBIYHUCICHHM, BKIIOYAIONIMX B Ce0s HCIIOJNIb30BAaHHME PA3NUYHBIX (DOpPM 3alUCH YHCla, YMEHHE JeNaTh
MPUKUIKY, BBITIOIHATH NPHOIMKEHHBIC BBIYMCICHUS, OIICHUBATH YHCIIOBBIC BBIPAKEHUS, padOTaTh ¢ MAaTEMAaTHYSCKUMH KOHCTAaHTaMH. 3HAKOMBIE
00y4aromMMCsi MHOKECTBA HATYPaJIbHBIX, LENbIX, PAIlHOHATBHBIX M JIEHCTBUTEIBHBIX UYUCEN JTOMOIHSIIOTCS MHOXKECTBOM KOMILUIEKCHBIX 4ucel. B



KaX/IOM U3 3TUX MHOXECTB pPaCCMaTPHUBAIOTCS CBOMCTBEHHBIE €My CIEIM(HUECKUE 3aJa4l U OINEpaIliy: JAeJICHHE HAllel0, ONIEPHPOBAHNE OCTATKAMHU
Ha MHOJKECTBE LIEJIBIX YHMCEJI, 0COObIE CBOMCTBA PAllMOHAIBHBIX U UPPALMOHAIBHBIX YHUCEN, apU(PMETUUECKUE OIEpalluy, a TAKXKe W3BJICUEHUE KOPHS
HaTypaJIbHOM CTENIEHU Ha MHOYKECTBE KOMIUIEKCHBIX YHcell. biarogaps mocie1oBaTeabHOMY paCIIuPEHUIO KPyra UCIIOJIb3YEMBIX YUCEN U 3HAKOMCTBY
C BO3MOYKHOCTSIMU MX IPUMEHEHHUs AJIS PELICHUs Pa3IyHbIX 337a4 GOpMUPYETCs MPEACTaBICHUE O €AMHCTBE MAaTEMAaTUKM KAaK HayKH U €€ posiu B
HOCTPOEHUH MOJIETIEN pealbHOr0 MUPA, IIMPOKO UCIIONIB3YIOTCSI 0000IIEHNE U KOHKPETH3aLUs.

Jlunusa «YpaBHEHUS U HEPAaBEHCTBa» peajin3yeTcs Ha MPOTSDKEHUM BCero oOydeHMsl Ha YpOBHE CpeJHEro oOLiero oopa3oBaHMs, TOCKOJIBKY B
KaXJ10M pazjene IIporpaMMbl IpeyCMOTPEHO PEIIeHHE COOTBETCTBYIOIUX 3a7au. B pe3ynbraTe oOyuaromuecs OBJIaeBalOT pa3InYHbIMU METOJaMU
pelLeHMs] palliOHAJIbHBIX, UPPALMOHAIBHBIX, [I0KA3aTEJIbHBIX, JIOrapu(PMUUYECKUX U TPUTOHOMETPUUECKUX YPaBHEHHH, HEPABEHCTB M CUCTEM, a TaKXKe
3ajad, coAep)Kalmmx mnapamerpsl. llomydeHHbIE yMEHHUS MIMPOKO HCIIONB3YIOTCS NMPH HCCIEIOBAHUM (YHKIMHA C TOMOIIBIO HPOU3BOIHOW, TPHU
pelleHNH MPUKJIAHBIX 33Ja4 U 337a4 Ha HaXO0X/IeHUe HauOOoIbIINX U HAaMMEHBIINX 3HaueHUH GyHkiuu. [lanHas cojepxkarenbHas JMHUS BKIIOYAET B
ce0st Takke OPMHUPOBAHNE YMEHUH BBIMOJIHATH PACUETHI 10 (GopMysaM, Mpeodpa3oBaHus PaMOHAIBHBIX, HPPAIHOHAIBHBIX M TPUTOHOMETPHYECKU X
BBID@)KEHUI, a TakXKe BbIPAKEHUH, colepXkalluX CTerneHu U Jorapu¢msel. briaromaps wn3ydeHuro anredpandyeckoro Martepuayia MPOUCXOAUT
JanpHeiIee pa3BUTHE aITOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIUICHUST 00yJaromuxcs, GOPMUPYIOTCS HABBIKH JISAYKTHBHBIX PACCYKICHHIA, paOOTHI €
CHUMBOJIbHBIMU ()OpMaMH, IPEJCTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJI€ PaBEHCTB U HepaBeHCTB. AureOpa mpeanaraer 3¢QexTuBHbIe
WHCTPYMEHTBI JUIsl PEIIECHUs IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a7a4, HAIJISAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S13bIKa HAyKH.

ConepxatenbHo-MeToandeckas JUHUSA «DyHKIMHU U TpaQuKH» TECHO MEepeIvieTacTcs C APYrUMH JIMHUSAMH y4eOHOro Kypca, IOCKOJbKY B
KaKOM-TO CMBbICIE 3a7aéT TIOCIEJOBAaTENbHOCTh M3y4YeHHS Marepuana. l3yueHWe CTEelneHHOW, II0Ka3aTeNbHOW, JIorapu(MUUECKO U
TPUTOHOMETPUUECKUX (PYHKIIMIH, UX CBOWCTB U IpadMKOB, HUCIIOJIb30BaHUE (DYHKIMI A7 pelIeHus 3a/1ad U3 APYruX y4eOHbIX MPEIMETOB U peaslbHON
KHM3HM TECHO CBSI3aHO KaK C MaTeMaTWYeCKHM aHaJM30M, TaK U C PELICHHEM ypaBHEHHUH M HepaBeHCTB. [Ipu 3ToM Ooiibllioe BHUMaHUE YJENSETCS
(OpMHPOBAHUIO YMEHUS BBIpa)kaTh (pOpMysIamMH 3aBUCHUMOCTH MEX]y Pa3IMYHbIMU BEIMYMHAMHU, UCCIIEOBATh MOJyYEHHbIE (PYHKIIMH, CTPOUTH HUX
rpaduku. MaTepuan 3Toi cojepXaTelbHON JUHUM HAlleJIeH Ha pa3BUTHE YMEHUN M HABBIKOB, MO3BOJIAIOLIMX BBIpAKaTh 3aBHUCUMOCTH MEXIY
BEJIMYMHAMU B pa3aM4HON ¢opMme: aHaIUTUYECKOW, rpaduyeckol M ciaoBecHOW. Ero usyueHue crnocoOCTBYET pa3BUTHUIO alTOPUTMHUYECKOTO
MBILIEHHS], CHOCOOHOCTH K 0000IEHHIO U KOHKPETH3AI[|H, UCTIOIb30BAHUIO aHAJIOTHH.

CopepxarenpHas yuHUA «Hauama MaremMaTH4ecKOro aHaiM3a» MO3BOJIIET CYIIECTBEHHO pPAaCIIMPUTh KpPyr KaK MaTeMaTH4eCcKHX, TaKk |
INPUKIAJHBIX 3a/1a4, JOCTYMHBIX OOy4arolMMCs, TaK KaK y HHMX IOSBIISIETCS BO3MOYKHOCTh CTPOUTH I'paUKU CIOKHBIX (DYHKIMH, ONMpenensiTh ux
HauOOJbIIMNE M HAaUMEHBIIME 3HAYEHMsI, BBIUMCIATH IUIOmand (GUryp u oO0bEMBI Ted, HaXOAUTb CKOPOCTH W YCKOpeHMs mpoueccoB. JlaHHas
coJepaKaTellbHasl JIMHUSA OTKPBIBAET HOBBIE BO3MOXXHOCTH IIOCTPOCHHUS MAaTE€MAaTHUYECKUX MOJENECH pPEAbHBIX CUTYallWi, MO3BOJIIET HAXOIUTh
Haujgy4dllee pElIeHHEe B NPUKIAJAHBIX, B TOM YHCIE COIUAIbHO-3KOHOMHUYECKHMX, 3a/ladaX. 3HAKOMCTBO C OCHOBAaMH MaTeMaTHMYECKOTO aHaIu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POpMaIbHO-IOTHUECKOT0 M KPEaTUBHOT'O MBIIUICHUS, (POPMUPOBAHUIO YMEHHUM pacro3HaBaTh MPOSBICHUS
3aKOHOB MaTeMAaTHKH B HayKe, TEXHMKE M HcKyccTBe. OOydaromuecs y3HAIOT O BBIJAIOUIMXCSA pe3yjbTaTax, IMOJYYEHHBIX B XOJE pa3BUTHUS
MaTeMaTHKH KaK HayKH, U 00 HX aBTOpPax.

CopepxarenbHo-MeToIMYecKas: TMHUSA «MHOXKECTBAa U JIOTHKa» BKJIIOYAeT B ceOsl 3JI€MEHThl TEOPUM MHOKECTB M MAaTeMaTH4YE€CKOU JIOTHUKH.
TeopeTnko-MHOKECTBEHHBIE NPEICTABICHUS MPOHM3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTWKM U TpeajaraloT Hambosee YHUBEPCAIbHBIM S3BIK,
O00BEIMHSIOMNN BCE pa3zesibl MATEMaTUKU U €€ MPUJIOKEHUH, OHU CBSI3bIBAIOT pa3HbIE MaTeMAaTUYECKUE AMCLUMIUIMHBI U UX MPUIOKEHHUS B €IUHOE
nenoe. [1oaToMy BaxXHO AaTh BO3MOKHOCTh 00yUaromeMycs MOHMMAaTh TEOPETUKO-MHOKECTBEHHBIHN S3bIK COBPEMEHHOM MaTeMaTUKH U MCIIOJIb30BaTh



€ro JUisl BBIPAXXEHUS CBOUX MbIciaed. JIpyrMM Ba)XKHBIM IPU3HAKOM MAaTEMaTUKU KaK HAyKH CIEIyeT IpU3HaThb CBOMCTBEHHYIO € CTpOrocCTh
00OCHOBaHMH U CIIEZJIOBAaHUE OIPEICIEHHBIM IPAaBUJIaM IIOCTPOCHMsS JI0KAa3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTAMH MAaTEMaTHYECKOM JIOTUKU
CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBINUICHUSI OOYYaroIIUXCcs, MO3BOJIIET MM CTPOMTH CBOM PACCYKICHHS Ha OCHOBE JIOTMYECKHUX IPaBHIL,
(bopMHpyeT HABBIKU KPUTUYECKOTI'O MBIIIJICHHUS.

B yuebHOM Kypce «AnreOpa M Hadajla MaTeMaTHYeCKOrO aHajIN3a» MPUCYTCTBYIOT OCHOBBI MAaTEMaTHUECKOTO MOJEIMPOBAHUS, KOTOPHIC
IIPU3BaHbI CIIOCOOCTBOBATh (POPMHUPOBAHUIO HABBIKOB IIOCTPOECHUS MOJIENIEN pealbHbIX CUTYalUi, UCCIEI0BaHU 3TUX MOJIeJIeH C IIOMOLIbIO alnapara
areOppl 1 MaTEMaTHUYECKOIO aHajIW3a, MHTEPIIPETALMM MOJYYEHHBIX Pe3yiIbTaToB. Takue 3a7aHMs BIUIETEHbI B KaXKblil U3 pa3/ieloB MPOTrpamMMBbl,
IIOCKOJIBKY BECh MaTepuain yuyeOHOro Kypca HIMPOKO MCIOJIb3YETCs Ul PelIeHUs NMPUKIAJHbIX 3a1ad. [Ipu peleHny peanbHbIX NPaKTUYECKUX 3a]au
o0ydJaromuecs: pa3BHBAIOT HAONIONATENFHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HMCIOJIB30BaTh AHAJIOTHIO, 0000IATh M
KOHKPETU3UpOBaTh MpolieMy. [lesTenbHOCTh 10 (OPMUPOBAHNIO HABBIKOB pEIEHHs MPUKIAJHBIX 3a/1a4d OpraHu3yeTcsl B Ipolecce U3ydyeHHs Bcex
TeM y4eOHOro Kypca «Anredpa U Hayaja MaTeMaTHYeCKOTO aHaJIH3ay.

Ha u3ydenue yueOHOro kypca «AnredOpa um Hadajga MaTeMaTHYECKOro aHanmu3a» oTBoautca 272 daca: B 10 kiacce — 136 yacoB (4 daca B
Heneno), B 11 kmacce — 136 yacoB (4 yaca B HE/IEIIO).

OCHOBHBIE PA3IEJIBI PABOYEM ITPOT' PAMMBbBI

10 KUIIACC
Ne HanmenoBanue pa3neinoB 1 TeEM IpOrpaMmbl KonnyecTBo yacos OneKTpoHHbIE (IUPPOBHIE)
/i Beero | Koutpomnenbie | Ilpaktudeckue | 0Opa3oBaTelbHBIE PECYPCHI
paboThI paboThI
1 MHOXeCTBO JIEHCTBUTENBHBIX YMCE]l. MHOTOUJICHBI. 24 1 https://resh.edu.ru/subject/51
PanronasnbHbIe ypaBHEHHS U HepaBeHCTBA. CHCTEMBI /
JIMHEHUHBIX YPAaBHEHUN
2 Oyukumu u rpaduku. CreneHHast QyHKIUS C TEeTbIM 12 1 https://resh.edu.ru/subject/51
HOKa3aTeJeM /
3 ApudmeTndeckuit KOpeHb N-0i CTETICHH. 15 1 https://resh.edu.ru/subject/51
HppannoHaibHbIe YpaBHEHHS /
4 [MokazarenpHas ¢yukius. [lokazaTenbHbIe ypaBHEHUSI 10 1 https://resh.edu.ru/subject/51
/
5 Jlorapudmuueckas Gpynkius. Jlorapupmuueckue 18 1 https://resh.edu.ru/subject/51
ypaBHEHUS /
6 Tpuronomerpuieckre BIpaKEHHs U ypaBHEHHUS 22 1 https://resh.edu.ru/subject/51
/
7 [TocnenoBatenbHOCTH U POTPECCHH 10 1 https://resh.edu.ru/subject/51
/
8 HenpepsiBuble pynkuuu. [IponsBoanas 20 1 https://resh.edu.ru/subject/51




/

9 [ToBTOpeHue, 0000IIeHIE, CHCTEMATH3AIHS 3HAHHU 5 2 https://resh.edu.ru/subject/51
/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0
11 KJIACC
Ne HanmenoBanue pa3neinoB U TEM IPOrpaMMmbl KonnyecTBo yacos OnexTpoHHbIe (IU(POBLIC)
n/m Bcero | Kontponbubie | Ilpaktuueckue 00pasoBaTesbHBIC PECYPCHI
paboThI paboThI

1 Hccnenosanue GYHKIHIA C MOMOIIBIO POU3BOTHOM 22 1 https://resh.edu.ru/subject/51/

2 ITepBoOOpa3Has u HHTErpai 12 1 https://resh.edu.ru/subject/51/

3 I'paduku TpUrOHOMETPHUYECKUX (DYHKIIHHA. 14 1 https://resh.edu.ru/subject/51/
TpuUroHoMeTprUIECKHE HEPABEHCTBA

4 WppaumonaibHble, MOKa3aTeIbHbIC U JIOTapH(PMUICCKUE 24 1 https://resh.edu.ru/subject/51/
HEPaBEHCTBA

5 KomruiekcHbie unciia 10 1 https://resh.edu.ru/subject/51/

6 HarypasbHble 1 11e7bIe Yrcia 10 1 https://resh.edu.ru/subject/51/

7 Cuctembl pallMOHATIBHBIX, HPPAMOHATBHBIX 12 1 https://resh.edu.ru/subject/51/
MOKa3aTeJbHBIX M JTOTapu()MHUCCKUX YpaBHEHUH

8 3aja4m ¢ mapameTpaMu 16 1 https://resh.edu.ru/subject/51/

9 IToBTOpeHue, 0000IIeHNE, CUCTeMaTH3aIlHs 3HAHUI 16 2 https://resh.edu.ru/subject/51/

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 10 0




