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HOACHUTEJBHASA 3AIINCKA

VYyebnbiil Kypc «Anredpa U Hayalla MAaTEMAaTUYECKOTO aHAIN3a» SBIIAECTCS OAHUM
u3 Hambosee 3HAYMMBIX B MPOTPAMME CPETHETro 00IIero oOpa3oBaHMs, MOCKOIBKY, C
OJIHOM CTOpPOHBI, OH O00ECHEeYMBACT MHCTPYMEHTAJIbHYIO 0a3zy Mg H3YyYEHHs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOpPOHBI, (DOPMHpYET JOTHYecKoe U
a0CTpaKTHOE MBIIUICHHE OOyYaronMxcsi Ha YpOBHE, HEOOXOJUMOM JUIsl OCBOCHHS
uH(pOpPMATUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH M APYrUX IUCHUIUIMH. B
pamMKax JaHHOTO y4eOHOTo Kypca 00ydJarolrecs OBJIaJeBAlOT YHUBEPCAIBHBIM SI3bIKOM
COBPEMEHHOM HayKu, KOTOpass (OpMYJIHPYET CBOU JOCTHKEHHS B MAaTeMaTHYECKOU
dbopwme.

VY4eOHbIi Kypc anreOpbl 1 Hauaja MaTEMaTUYECKOTO aHaJIM3a 3aKJIa/IbIBa€T OCHOBY
JUIA YCHEIIHOTO OBJaJACHUA 3aKOHaMHU (U3MKH, XUMUHU, OWOJIOTMH, IOHUMaHUs
OCHOBHBIX TEHACHIUNA Pa3BUTHSA SKOHOMHKH W OOINECTBEHHOW >KW3HH, IO3BOJISICT
OPUEHTHPOBATHCS B COBPEMEHHBIX IIM(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO UCIOJIb30BaTh UX JJIS JalbHEWIIEro 00pa30BaHUs U B TIOBCETHEBHOM JKU3HMU.
B 1O xe Bpems oBianeHuEe aOCTPAKTHBIMH U JIOTMYECKH CTPOTUMHU KOHCTPYKLHSMHU
anreOpbl 1 MaTEeMaTUYECKOTO aHalM3a Pa3BUBAET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBATh HMCTUHHOCTb, JIOKa3bIBaTh YTBEPXKICHHUS C TOMOIIBI0 HHIYKIUU WU
paccyxaatb  JOEAyKTHBHO,  HCIONB30BaTh  0000IIEHWE W  KOHKPETU3AIHIO,
abcTparvupoBaHHe U aHAJIOTHIO, (POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIJICHHE.

B xonme wusydenus yueOHOro Kypca «Aurebpa W Hadajga MaTeMaTUYECKOTO
aHaM3a» OO0ydYaromMecss MOJMy4YaloT HOBBIM OMBIT PEIICHUs NPUKIATHBIX 3aad,
CaMOCTOSITENIFHOTO TIOCTPOCHUS MAaTeMaTHYeCKHUX MOJeNield pEealbHbIX CHUTYaIlHi,
MHTEPIPETALNN TOJYYCHHbIX PELICHHH, 3HAKOMSTCS C MpUMEpaMH MaTeMaTUYECKUX
3aKOHOMEPHOCTEN B PUPOJIE, HAYKE U UCKYCCTBE, C BBIIAIOIIMMUCS MaTEMaTHYECKUMHU
OTKPBITUSIMU U UX aBTOPAMHU.

VYuebHbiii Kypc o007agaeT 3HAYUTENBHBIM BOCIHUTATEIBHBIM MOTEHIMAIOM,
KOTOPBIA ~ peanu3yercs Kak uepe3 ydeOHBId Marepuall, CIIOCOOCTBYIOIIUN
(GbOpMHPOBAHHIO HAy4YHOTO MHPOBO33PEHUS, TaK H 4Yepe3 chenupuKky ydeOHOM
JESTeNIbHOCTH,  TpeOylomel  MPOJOJDKUTENBHOM ~ KOHIEHTpAlMM  BHUMAaHMUS,
CaMOCTOSITEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJyUYEHHBIN pe3ybTarT.

B ocHoBe Meronmukm oOyueHuUs: aiareOpe W HadajaM MaTEeMaTHYeCKOTO aHaan3a
JICKUT ACSITETbHOCTHBIN MPUHITUT O0YICHHS.

B crpykrype yueOHOro kypca «Ainrebpa ¥ Hayajga MaTeMaTUYECKOTO AHAIU3a»
BBIJIEJICHBl  CIIEAYIOIIME  COJEp)KaTelbHO-MeToauueckue  JguHuu: «Yucaa u
BeIUMCHCHUS», «DyHKIMM u Tpadukm», «YpaBHEHHS W HeEpaBeHCTBa», «Hauama
MaTEMaTUYECKOIo aHanu3ay, «MHOKeCTBa U JIOTUKay. Bce OCHOBHBIE COJIEpPKATENbHO-
METOJIMYECKUE JIMHUW H3Y4arOTCS Ha MPOTSKEHHHM JBYX JIeT OOy4eHHs Ha YPOBHE
cpenHero obmero oOpa3oBaHUs, €CTECTBEHHO IOMOJIHSS IPYr JApyra W TMOCTENEHHO
HACBIIIASICh HOBBIMHM TeMaMH U pa3fenamu. JlaHHbI Yy4eOHbI Kypc SBIsIeTCS
UHTErPAaTUBHBIM, TIOCKOJBKY 0O0belIuHseT B cebe CcoJep)KaHhe HECKOJIbKUX



MaTEeMaTHYECKUX JMCLUUILUINH, TaKUX Kak anreOpa, TPUrOHOMETPHs, MaTeMaTHUYECKHA
aHaJIu3, TEOpUs MHOXKECTB, MaTeMaTH4ecKas Joruka u apyrue. Ilo mepe Toro kak
oOydaroniyecs: OBIaJeBaloT BcE 0osiee MHUPOKUM MATEMATHYECKUM ammapaTroM, Y HUX
nociieoBaTeNbHO  (opMuUpyeTcs U COBEpPUICHCTBYETCS ~ YMEHHE  CTPOMUTh
MaTeMaTHYECKYI0 MOJENb PEAIbHON CUTyallud, NPUMEHSATh 3HAHUS, MOJYYEHHBIE MPU
M3Y4YeHUH Yy4eOHOro Kypca, UIS PEIICHHS CaMOCTOSITENbHO CPOPMYIUPOBAHHON
MAaTEMATUYECKOM 3a/1a4M, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenpHO-MeTOANYECKAsT JHHUSA «YHClIa W BBIUMCICHUS» 3aBEPIIAECT
(dbopMHpOBaHHE HABBIKOB HCIIOJIb30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOE ObLIO
HAYaTO Ha ypOBHE OCHOBHOro obOmiero oOpa3oBanus. Ha ypoBHe cpemnero oOriero
oOpa3oBaHusi 0co00e BHHUMaHHE yAETsSeTCs (OPMUPOBAHUIO HABBIKOB PaLlMOHAIBHBIX
BBIYMCIICHUM, BKIIIOYAIOMIMX B C€Osl UCIONB30BaHUE PA3IMYHBIX (DOpPM 3amucu 4yucia,
YMEHHUE JeNaThb MPUKUAKY, BBIIOJHATh NPUOIMKEHHBIE BBIYMCICHUS, OLICHUBATH
YUCIIOBBIE BBIPAXEHHS, paboTaTh C MaTEMaTHUYECKUMU KOHCTaHTAMU. 3HAKOMbIE
00y4aronMMcsi MHOXKECTBA HATYPaJIbHBIX, LIEJbIX, PALMOHAIBHBIX U JACHCTBUTEIBHBIX
YuCeN AOMOIHSIIOTCS MHOKECTBOM KOMILIEKCHBIX YUCEN. B KaKIOM M3 3TUX MHOXXECTB
paccMaTpuBalOTCA CBOMCTBEHHbBIE €My clielu(UUecKre 3a7aud M ONepaluu: JeJIeHUue
HAalleJI0, ONEPUPOBAHME OCTATKAMHM Ha MHOYKECTBE LEJBIX YHUCEN, 0COOble CBOWMCTBA
palOHATIbHBIX M HPPALMOHAIBHBIX 4YHUCEN, apu(pMETHUYECKHE OIepalu, a TaKxkKe
M3BJICUCHUE KOPHS HaTypaJbHOW CTENEHM Ha MHOYKECTBE KOMIUIEKCHBIX YHCET.
brnaronapss mocnenoBaTeIbHOMY pAaCHIMPEHHIO Kpyra HCHOJb3YEMbIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSMH HMX NPHUMEHEHHUS JUIsl PEIICHMS pPa3IudHbIX 3a/1a4
(GopMupyeTcsi HpelacTaBICHHE O E€AMHCTBE MAaTeMAaTUKU Kak HaykKd W e€ pojau B
MOCTPOEHUU MOJENEeH pEealbHOr0 MHpa, MHUPOKO HCHOJB3YIOTCS 0000IIeHHEe |
KOHKpPETH3aLUS.

JIuaus «YpaBHEHUST M HEPABEHCTBA» pEATU3YETCs Ha MPOTSKEHUU BCEro
oOyueHHUs Ha ypOBHE CpEeAHEro oOuiero oopazoBaHus, MOCKOJIBKY B KaXKJIOM pasjele
[IporpamMmMbl TIPEyCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX 3axad. B  pesynbraTe
oOydJaroniyecs OBJIAJIEBAIOT PA3IMYHBIMM METOAAMHU pEUICHUS pPAlMOHAJbHBIX,
UPpPALMOHANBHBIX, [OKAa3aTENbHBIX, JOrapu(PMUUYECKUX U TPUTOHOMETPUUYECKUX
YpPaBHEHUM, HEPAaBEHCTB M CHUCTEM, a TakXke 3a]ay, COJepKallUX IapaMeTpshl.
[lommyuyeHHble yMEHMSI LIMPOKO HCIOJB3YIOTCSA TPU HUCCIEAOBaHMM (YHKIUH C
ITOMOILBIO NMPOU3BOJHOM, MPU PELICHUU NPUKIAJHBIX 337a4 W 3aJa4 Ha HaXOXKICHUE
HaMOONBIINX M HAaUMEHbIIUX 3HaueHud (yHkuuH. J[aHHas conep)kaTelibHasl JIMHUS
BKJIIOYAET B ce0s Takke (pOpMUPOBAHUE YMEHUM BBINOIHATH PAcyEThl MO (GopMyiam,
npeoOpa3oBaHus  PALMOHAIBHBIX,  HUPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX
BBIPOKCHUM, a TaKXKE BBIPAKCHUM, COJCP)KAIUX CTeNeHU W jorapudmbl. braromaps
U3YYCHHUIO  areOpanyeckoro MaTepualia MpPOUCXOJIUT  JajbHEHIee pa3BUTHE
AITOPUTMHYECKOTO U a0CTPAKTHOTO MBIIUIEHUS 00y4Yaromuxcs, pOpMUPYIOTCS HABBIKU
JNEAYKTUBHBIX pPacCy>KJIe€HUM, pabOThl C CHUMBOJBHBIMU (OpPMaMH, MPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTE B BHUJIE PABEHCTB W HEPABEHCTB. Anreodpa



npenaraet 3QpPeKTUBHbIE HHCTPYMEHTBHI AJISl PELUICHHUS MPAKTUYECKUX U €CTECTBEHHO-
Hay4YHbIX 3371a4, HAaIJISIIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK 3bIKa HAYKH.

CopepxarenpHo-MeTOonMYecKass JiMHUA «DPyHKIUM U TpapuKU»  TECHO
HEepeIIeTaeTCs ¢ APYTUMH JUHUAMH Y4eOHOTO Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE
3aJaéT  MOCJIEAOBATEIbHOCTh  M3y4eHUs  Marepuana. M3ydeHue  CTENEHHOM,
MOKa3aTeIbHON, JIOTApUPMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIMN, UX CBOMCTB H
rpaduKoB, HCMOJb30BaHME (YHKUMN JUIs pelIeHus 3afad W3 JPYruxX Y4eOHBIX
IPEIMETOB U PEAJIbHON KU3HU TECHO CBA3aHO KaK ¢ MaTeMaTUYECKUM aHAJIM30M, TaK U
C pELIEHUEM YypaBHEHUI M HepaBeHCTB. IIpu 3ToM Oonbllloe BHUMAHHUE YJENSIETCA
(GopMUpPOBaHHIO YMEHHUsSI BBIpaKaTh (POpMyrIaMH 3aBUCHMOCTH MEXAY pPa3TIMYHBIMU
BEJIMYMHAMH, UCCIIEOBaTh MOJyYeHHbIE (YHKIMH, CTPOUTh UX Trpaduxu. Marepuan
ATOM COAEPKATEIbHOM JIMHUM HALIEJIEH HA PA3BUTHE YMEHUN U HABBIKOB, MTO3BOJISIOLINX
BbIpaXaTh 3aBUCHUMOCTH MEXIYy BEIMUYMHAMHU B Pa3IMYHON (opme: aHAIUTUYECKOM,
rpaduueckoil u cioBecHol. Ero n3yueHnue cnocoOCTByeT pa3BUTHIO aITOPUTMUYECKOTO
MBIIUIEHUS, CIIOCOOHOCTH K 000OIIEHUIO U KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas auHUs «Havama MareMaTHyeckoro aHaiau3a» MO3BOJSET
CYLIECTBEHHO pAaCIIMPUTh KPyr Kak MaTEMaTU4YECKHUX, TaK M IPUKIAJHBIX 3ajad,
JOCTYMHBIX 00YYaIOUIMMCS, TAK KaK Y HUX HOSBIISAETCS BO3MOXHOCTb CTPOUTH I'paduKu
CJIOKHBIX (PYHKLMH, OTPEAEIATh UX HauOOJbIINE U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD
miomaay Guryp u oObEMBI TeJl, HAXOJAUTh CKOPOCTH U YCKOPEHHUs IpolieccoB. JlanHas
coJiepKaTeNbHas JIMHUSI OTKPBIBAET HOBBIE BOZMOXXHOCTH MOCTPOCHHSI MAaTEMATUUECKUX
MOJENIEl pPEANbHBIX CUTyallMd, T[I03BOJISIET HAXOAWUTh HAWIydlllee pEUICHUE B
OPUKJIAJHBIX, B TOM YHCJIE COLHAIBHO-DKOHOMMYECKHUX, 3a7adyax. 3HAKOMCTBO C
OCHOBaMHM MAaTEMaTHYECKOr0 aHalu3a CIOCOOCTBYET pa3BUTHUIO a0CTPAKTHOTIO,
(OpMaNIbHO-JIOTMYECKOTO M KPEaTUBHOTO MBINLIEHUS, (OPMUPOBAHUIO YMEHHM
pacno3HaBaTh MNPOSIBJIEHUS 3aKOHOB MAaTEMaTWKUM B HayKe, TEXHUKE M HCKYCCTBE.
OOyuaromuecs y3HaIOT O BBIJAIOUIMXCS Pe3yJbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHUSA
MaTeMaTHKH Kak HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeToquvecKas JMHUS «MHOXECTBA U JIOTHKA) BKJIIOYAET B ceOs
AJIEMEHThI TEOPUU MHOKECTB M MaTEeMaTHUYECKOUW JIOTUKHU. TeopeTHKO-MHOKECTBEHHbBIE
MIPEACTABJICHHUS] MPOHU3BIBAIOT BECh KypC MIKOJBHOM MaTeMaTUKA W IPeaiararor
HaubOosee yHHMBEPCAIbHBIA S3bIK, OOBEIUHSIOIIMN BCE pa3lesibl MAaTeMaTUKU U e
MPWIOKEHUN, OHHU CBS3bIBAIOT pa3HblE MATEMaTUYECKHWE JHUCLUUILUIMHBI W HX
NpWIOKEHUs! B eauHoe 1esoe. [loaToMy BakHO JaTh BO3MOXKHOCTH OOy4YaroIIeMycCs
NOHUMAaTh  TEOPETUKO-MHOXXECTBEHHBIH  S3BIK  COBPEMEHHOM  MaTeMaTUKH U
HCIIOJIB30BaTh €ro ISl BBIPAXKEHMSI CBOMX MbICHEH. J[pyruM BaKHBIM IPU3HAKOM
MaTEeMaTHKU KaK HAyKH CIEAyeT MPU3HATh CBOMCTBEHHYIO € CTPOrocTb 000CHOBAHUM
U CJIEIOBAaHUE OIpPENEIEHHBIM IpPaBUIaM MOCTPOEHUS JOKa3aTesIbCTB. 3HAKOMCTBO C
AJIEMEHTaMU MAaTE€MaTU4YEeCKOW JIOTUKM CIOCOOCTBYET Pa3BUTUIO  JIOTUYECKOIO
MBILUIEHUS OOYy4aroluXcs, MO3BOJSAET UM CTPOUTh CBOM PAaCCYXIEHHS Ha OCHOBE
JIOTUYECKHUX MPaBUII, POPMUPYET HABBIKM KPUTUUECKOTO MBIIIIJICHHS.



B yuebHOM Kypce «Anredpa u Hadasia MaTeMaTHIECKOTO aHAIIN3a) MPUCYTCTBYIOT
OCHOBBl MAaTEMaTHUYECKOTO MOJEIUPOBAHUS, KOTOPHIC MPHU3BAHBI CIOCOOCTBOBATH
(GbOpMUPOBAHHIO HABBIKOB MOCTPOCHUS MOJECNIECH pealbHBIX CUTYyallui, UCCIICIOBAHUS
ATUX MOJICJICH C TIOMOIIBIO allfapara ajareOpbl M MaTEeMaTHUYECKOTO aHaju3a,
UHTEPIIPETAllUA TIOJYYEHHBIX pe3yJbTaToB. Takue 3ajJaHus BIUIETCHBI B KaXKJbIA M3
pa3/elioB NporpaMMbl, IIOCKOJIBKY BE€Ch MaTepuall Y4eOHOTro Kypca IIUPOKO
UCTIONB3YeTCsl ISl  PEIICHWs TPUKIAIHbIX 3anad. [lpum  pemieHun peanbHBIX
MPaKTHYECKUX 3a7ad 00ydaroluecs pa3BUBaOT HAOIIOAATEIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCMOJb30BATh aHAJOTHIO, 0000IIaTh W
KOHKPETH3UPOBaTh MpodsieMy. JlesTeasHOCTh TI0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKIIAIHBIX 3aJlad OpraHu3yeTcsl B MpOollecce M3YyYEeHHUsS BCEX TeM Y4eOHOro Kypca
«Anre0Opa 1 Hauajga MaTeMaTHYECKOT0 aHAJTH3ay.

Ha u3ydenue ydeOHOro kypca «Anredpa M Hayajga MaTeMaTHUYECKOTO aHAIIM3a»
otBoauTcs B 10 kmacce — 136 yacoB (4 yaca B HEICIIO).

COAEPKAHUE OBYYEHUSA
10 KITACC

YucJia 1 BLIYUCIEHUSA

Pammmonanpabie umcna. OOBIKHOBEHHBIE W JECATHYHBIC JpOOM, IPOICHTHI,
OceckoHeuHbIe nepuoanyeckue apodu. [lpumenenne apoOeit U MPOLCHTOB ISl PEIICHUS
MPUKJIAIHBIX 33/1a4 U3 PA3JIUYHBIX OTpaciell 3HAHUM U peaTbHOU KU3HM.

JlelicTBUTENbHBIE  4YKCla. PalnMOHaNIbHBIE W HUPPALMOHAJBHBIE  YHUCIIA.
Apudmerrnyueckue onepanuu ¢ JeHCTBUTEIBHBIMU YncIaMi. MoTysIb IeHCTBUTEIBLHOTO
gyucjaa u ero cBoicrTea. [IpubamkEnHble BEIYUCICHUS, TIpaBUiia OKPYTJAECHUS, IPUKUIKA
Y OLICHKA PE3yJIbTaTa BHIYMCICHUN.

Crenenb ¢ neisIM nokasareiieM. buanom HeroroHa. Mcnons3oBaHne moaxoasmei
dbopMbl  3amKMcCU  JEHCTBUTEIBHBIX YMCENI JJIS PEIICHHS TMPaKTUYeCKUX 3ajaad |
MPEACTaBICHUS TAHHBIX.

ApudmMeTnueckuii KOpeHb HaTYpaJIbHON CTENIEHU U €T0 CBOMCTBA.

Crenenb C palMOHAJIBHBIM IIOKa3aTeleM W €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM MOKA3aTEJIEM.

Jlorapupm umcna. CpoiictBa Jnorapudma. JlecsTuuHble W  HaTypajbHbIE
norapu@Msl.

Cunyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHUCJIOBOTO apryMeHTa. ApKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxxnecTBa U TOXAECTBEHHBIE MPEOOpa3oBaHus. YpaBHEHUE, KOPCHb YPABHECHHS.
PaBHOCUIBHBIE ypaBHEHMST M  YpaBHEHHS-CIEICTBUA. HepaBeHCTBO, pelieHue
HEPABCHCTBA.



OCHOBHBIE METOJIbl PEIIEHUs LEIbIX W APOOHO-pAalMOHANBHBIX YpPAaBHEHHU H
HEpPAaBEHCTB. MHOro4jaeHbl OT OJHOW IepeMEeHHOW. JleneHne MHOrowyieHa Ha
MHOTOWIEH ¢ ocTtatkoM. Teopema bezy. MHorowiensl ¢ meinbiMu Kodd@uimeHTamu.
Teopema Buera.

[IpeoOpazoBaHus UNCTOBBIX BBIPAKEHUM, COACPIKAIIUX CTEIIEHU U KOPHHU.

WppauronaneHbie ypaBHeHUs. OCHOBHBIE METOJBl PELICHUS HPPALUOHAIBHBIX
YpPaBHECHUM.

ITokazarenbHble ypaBHEHHs. (OCHOBHBIE METOJIBI PELICHUS IMOKA3aTEJIbHBIX
YPaBHCHUU.

[IpeoOpazoBaHue BbIpaXKEHUI, COAEPKALUX JTOTapU(MBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOJbI PEUICHHUS JOTapUPMHUUECKUX
YpaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. IIpeoGpa3zoBanue
TPUTOHOMETPUUYECKUX BBIpaKCHUM. PellleHne TpPUroHOMETPUYECKUX YPABHEHUM.

Pemienne cucrem JMHEWHBIX YpaBHEHUMW. MaTpuia CHCTEMBI JIMHEWHBIX
ypaBHeHH. OnpeaenuTenb MaTpuibl 2X2, €ro reOMETPUYECKUA CMBICT W CBOWCTBA,
BBIUKCIICHHE €T0 3HA4YCHMs, NPUMEHEHUE ONPENCIUTENs Il PELICHHUS CUCTEMBI
JMHEHHBIX ypaBHEHUN. Penienre NpruKiIaHbIX 3a1a4 ¢ NOMOIIBIO CHCTEMBI JTMHENHBIX
ypaBHeHui. HcciaenoBaHue IOCTPOCHHOM MOJAEIM C  IIOMOIIBKO MaTpull U
ONPENCTIUTEIICH.

[locTpoeHne MareMaTHYECKUX MOJENIEd pEATbHOW CHUTyallud C IOMOUIBIO
YpaBHEHUW W HEpaBeHCTB. lIpuMeHeHHEe ypaBHEHHII UM HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 ¥ 33/1a4 U3 PA3IMYHbIX 00J1acTell HAYKU U peabHON KU3HU.

DOyHKUMU ¥ TpaGUuKH

@yHkuusA, crnocoObl 3anaHus GyHKUMH. B3aumHO oOpatHble  (QyHKIUU.
Kommnosumms @yukuuii. ['papuk pyHkumnn. neMeHTapHble Tpeodpa3zoBaHus rpadukoB
byHKITUH.

OO6nacth ompeneNieHUss W MHOXKECTBO 3HaueHud (yukruu. Hymm dyHkumm.
[TpomexyTkn 3HaKOmocTosHCTBa. UETHble M Heu€THble (QyHkuuu. llepuonnueckue
¢yakuuu. [IpomMexXyTKM MOHOTOHHOCTH (GYHKUMHA. MaKCUMyMbl M MUHUMYMBI
¢bynkiuu. Hanbomnbiee n HauMeHbITee 3HaYeHUST GYHKIIMHA HA TPOMEKYTKE.

Jluneitnasi, KBagpaTH4Has W JAPOOHO-THHEHHas (QYHKIUU. DJIEeMEHTapHOE
HCCIIEIOBAaHUE U TOCTPOCHUE UX IPAPUKOB.

CrenenHast GyHKUMS C HATypaJbHbIM M II€JIbIM TOKa3aTeneM. EE cBoiicTBa H
rpaduk. CBoiicTBa U rpaduk KOpHS N-Oi CTENEHM KaK (PYHKIUU OOpaTHOM CTENEHU C
HaTypaJbHbIM OKa3aTEeJIEM.

[TokazaTenpHass u Jsorapudmuyeckas ¢GyHKIUA, HX CBOMCTBA H Tpadukwy.
Hcnons3oBanue rpa@ukoB GyHKIMM 17151 pellieHrs YpaBHEHUH.

TpuroHomerpuyeckas OKpy>KHOCTb, ONIPEIETICHUE TPUTOHOMETPUUYECKUX HYHKIUN
YUCJIOBOTO apryMEHTAa.

OyHKIMOHANBHBIE 3aBUCHMOCTH B peajbHBIX Mpoleccax U sBieHusX. [ paduku
pEAIbHBIX 3aBUCUMOCTEMN.



Hayaja MaTeMaTH4eCKOro aHaIM3a

ITocnemoBaTeIbHOCTH, CHOCOOBI  3aJaHusg  IOcjeaoBaTelbHOCTEH. MeTton
MAaTEMaTUYECKOM MHAYKIUMU. MOHOTOHHBIE W OIPAaHWYEHHBIE IOCIEAOBATEIBHOCTH.
HcTopusi BO3HUKHOBEHHUS! MATEMATUYECKOT0 aHaJIN3a KaK aHajan3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckas M TeoMeTpUueckas IHporpeccuu. beckoHeuHo yObIBarolas
reoMerpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccuy. JIMHEWHBIM M KCIOHEHUHAIBHBIM pocT. Yucno e. Popmyia CIOKHBIX
IPOLEHTOB. VCIonb30BaHME IPOTPECCUM IS PEIICHMs PEalbHbIX 3a4ad MPUKIIAIHOTO
Xapakrepa.

HenpepriBHble GyHKIIUN U UX CBOMCTBA. Touku pa3pbiBa. ACUMITOTHI TPapuKOB
¢ynkmmii. CoiicTBa (QyHKIMII HEMpephIBHBIX Ha OTpe3ke. MeTojq MHTEepBajoB s
penieHuss HepaBeHCTB. [IpuMeHeHue CBOMCTB HENPEPBIBHBIX (DYHKIMI sl pelIeHUs
3a1ad4.

IlepBas u BTOpas mnpousBojHble GyHKIMH. OnpeneneHue, reoOMETPUUYECKUM U
(u3HUECKUil CMBICT TPOU3BOJAHON. Y paBHEHUE KacaTeabHOM K rpaduKy QyHKIUU.

[IpousBoaHbie 3neMeHTapHbIX (QyHKUUA. [Ipon3BomHas cyMMbl, MpPOU3BENCHHS,
YaCTHOT'O ¥ KOMITO3ULIUU (QYHKIHI.

MHosKecTBa M JIOrMKa

MHOX€eCTBO, Onepanyy HaJl MHOXKECTBAMHU M UX CBOWcTBa. /narpammsl Dilsiepa—
Benna. [IpumeneHne T€OpeTHKO-MHOKECTBEHHOTO anmapara JJisi ONMCAaHUs PEATbHBIX
MIPOLIECCOB U ABJICHUM, TPU PELIEHUU 3a]1a4 U3 APYTUX yUY€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTeMaTH4YeCKOro OOBEKTa, CIEICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIC YPABHEHUS.

INTAHUPYEMBIE PE3VIJIbTATBEI OCBOEHMA YUEBHOI'O KYPCA «AJI'EBPA
1 HAYAJIA MATEMATHUYECKOT'O AHAJIM3A» (YTJIVYBJIEHHBIM YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaaHCKOr0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOM MO3MLMK OOyYaroulerocs Kak akTHMBHOTO H
OTBETCTBEHHOTO YJIEHAa POCCHIMCKOrO OOIIECTBa, MPEACTABIEHWE O MaTeMaTHYECKHX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBJICHHUM, IPOIIEAYP TPAKIaHCKOTO
oO1iecTBa (BBIOOPHI, OMPOCHI U APYTroe), YMEHUE B3aUMOJICUCTBOBATH C COIUAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (PYHKIIUSIMU U Ha3HAUCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHICKON TPaXTAHCKONW WIACHTUYHOCTH, YBAXKEHUS K
IIPOLIVIOMY M HACTOSIIEMY POCCUMCKOW MaTEMAaTHKH, LIEHHOCTHOE OTHOIICHHE K
NOCTUKEHUAM POCCUHCKMX MATEMATHKOB M POCCUICKOW MaTEMAaTHYECKOM IIKOJIbI,
UCIOJIb30BAHUE ITUX JOCTHXKEHUN B IPYTUX HAYKaX, TEXHOJOTHUSAX, Chepax IKOHOMUKY;



3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHWE JyXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoaa, Cc(HOpMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEJCHHUS, CBS3aHHOTO C NPAKTHUYECKUM
IPUMEHEHUEM JOCTHKEHUN HAYKHM U AEATEIBbHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B TIOCTPOEHUE YCTOMYUBOTO OYIYILIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas JCTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, PEIICHUN, PACCYKIIEHUW, BOCIPUHUMYUBOCTH K
MaTeMaTUYECKUM aclieKTaM Pa3JInYHbIX BUIOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHITh MAaTeMaTHYECKUE 3HAHUS B WHTEpEcax
3I0pOBOTO M 0O€30MacHoro oOpa3a »KW3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY
3I0POBBIO  (37I0pOBOE MHUTAaHHE, COATAHCHUPOBAHHBIA PEXKUM 3aHATHH M OTAbIXA,
peryisipHas pu3nyeckas akTUBHOCTD), (PU3NUYECKOE COBEPIICHCTBOBAHUE MPU 3aHATUIX
CIIOPTUBHO-03/I0POBUTEIHHOUN €SI TEIbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYZly, OCO3HAHUE IIEHHOCTU TPYAOIIO0HUS, UHTEPEC K Pa3InyHBIM
chepaM MpopecCHOHAIBHONU JIEATENbHOCTH, CBA3aHHBIM C MaTeMaTUKOM U e€
NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiied mnpodeccuu u
peanu30BbBIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTUYeCKOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO HAa MPOTSIKEHUHM BCEU KU3HH,
FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHHH MPAKTUYECKUX 3a/1ad MATEeMaTUYECKOU
HaIPaBJICHHOCTH,;

7) IKOJIOTrHYeCKOr0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH YKOJIOTUYECKON KYJIbTYpPhl, IOHUMAHUE BIIUSIHUSL COIIUATIBLHO-
SKOHOMHMYECKHUX TMPOIECCOB Ha COCTOSSHUE TPUPOJHOM U COIMAIBLHOM Cpenbl,
OCO3HaHWE TJI00ATBHOTO XapakTepa OKOJIOTHYECKUX MpoOJieM, OpHUEHTAIus Ha
NpPUMEHEHUE MATEMaTUYECKUX 3HAHWUM JIJIS PEIICHUs 3a7ad B 00JIACTU OKPYKAIOIICH
cpedbl, TUIAHUPOBAHUE TIOCTYNKOB M OLEHKM HMX BO3MOXHBIX TOCIEICTBUN ISt
OKPYKarOIIEU CPEBI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU M OOIIECTBEHHON NMPAKTUKH, TOHUMAaHWE MAaTEMaTUUECKOW HAyKU Kak
chepbl 4eTOBEUECKON JIeATeIbHOCTH, ITAMOB €€ Pa3BUTHUS M 3HAUMMOCTH JJIsI Pa3BUTHS
[IMBWJIM3ALIUM, OBJIQJICHUE SI3BIKOM MaTE€MaTUKH U MaTEMaTUYECKON KYJIbTYpOM Kak
CPEACTBOM  I[O3HAaHWUA  MHUpPA, TOTOBHOCTh  OCYIIECTBIISITh  MPOEKTHYHO U
HCCIIEIOBATENbCKYIO IEATEIIbHOCTh UHANBUIYATIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA
Ba3oBble Jiornyeckue AeiicTBHA:



BBUSIBIATH W XapaKTEPHU30BaTh CYIIECTBEHHbIE IPU3HAKK MaTEMaTUYECKUX
OOBEKTOB, MOHATHHA, OTHOIICHUN MEXIy MOHATHAMH, (HOPMYIHpPOBATH ONMpPEICICHUS
MOHSTHHM, YCTAaHABIMBATH CYHICCTBEHHBIM MpPHU3HAK KIaCCU(UKALMK, OCHOBAHUS JUIs
000011IeHHs U CPAaBHEHMUSI, KPUTEPUHU TTPOBOJIUMOTO aHAIHU3A;

BOCIIPUHUMATh, (POPMYJIMPOBATH U MPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIbHBIC
Y OTpULIATEIbHBIE, €AUHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJIATh MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U NPOTUBOPEYHS B
dakTax, JAaHHBIX, HAONIONEHUAX U YTBEPXKICHUSX, TMpeiaraTb KpPUTEPUU s
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

JenaTb BBIBOABI C HCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JEAYKTHBHBIX H
WHJIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIFOUEHHI 110 aHAJIOTUU;

MIPOBOJIUTh CAMOCTOSITENIBHO JIOKA3aTeIbCTBA MAaTEMaTUYECKUX YTBEPKICHUN
(mpsiMble ¥ OT IPOTHUBHOTO), BBICTPAMBaTh apryMEHTAlMIO, MPUBOJIUTH IPUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBO/IbI;

BBIOMPATH CHOCO0 peleHrs Y4eOHOW 3a7aun (CpaBHUBATh HECKOJIbKO BAPUAHTOB
penieHusi, BHIOMpaTh HauboJee MOAXOJAUIMN ¢ YYETOM CaMOCTOSITENIBHO BBIJIEIEHHBIX
KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

UCIIOJIB30BaTh BONPOCHI KAk HCCIENOBATEIIbCKUHA WHCTPYMEHT IIO3HAHMS,
(opMyIMpOBaTH BOMPOCHI, (PUKCUPYIOLIUME MPOTUBOPEUYHE, MPOOIEMY, YCTaHABIUBATh
MCKOMOE€ W JlaHHO€, (OPMHpPOBATH THUIIOTE3y, APryMEHTHUPOBATH CBOIO MO3UIIMIO,
MHEHUE;

IPOBOJUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, MCCIEIOBAHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEl MaTeMaTHYEeCKOro OObeKTa, SBJIEHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITeNIbHO  (hOpMYJIMpOBaTh OOOOIIEHUST W BBIBOJBI MO pe3yjbTaTam
IPOBEAEHHOIO HAOJIO/IEHUS, UCCIIEJOBAHUS, OLCHUBATh J1OCTOBEPHOCThH IMOJIYUYEHHBIX
pe3yJbTaTOB, BBIBOJIOB M OO0OIICHUI;

OPOTrHO3UPOBAaTh BO3MOXKHOE pa3BUTUE Mpolecca, a TakXKe BbIIBUTATh
IPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBIBJIAITh Je(UUIUTH WMH(OPMALMK, JaHHBIX, HEOOXOAMMBIX [JIsi OTBETa Ha
BOIIPOC U JJI PELICHUS 3a1a4H;

BbIOMpATh WH(GOPMAIMI0O M3 HMCTOYHUKOB PAa3IUYHBIX TUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPNPETUPOBATh MH(POPMALMIO PA3NTMYHBIX BHUIOB U (HOpM
MIPEACTABJICHHUS;

CTPYKTYpUpOBaTh HUHGOPMAIUIO, TMPEACTABIATh €€ B pa3IU4HbIX (opMmax,
WUTIOCTPUPOBATh TpadUuecKy;

OLICHUBATh HAA&KHOCTh MHPOPMALIMU MO CAMOCTOATENbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHMKaTHBHBbIE YHHBepCAJbHbIE y4eOHbIe 1elcCTBUS



OoO1enue:

BOCIPUHUMATh U (OPMYIHUPOBATh CYXKIEHHS B COOTBETCTBUU C YCIOBUSIMH U
IEISIMHU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX H
IUCBMCHHBIX TEKCTaX, JaBaTh MOSICHCHUS I10 XOJy PCIICHUS 3aJ1aud, KOMMEHTHPOBATh
TIOJTYYCHHBIA PE3YJIbTAT;

B XOJ¢ OOCYXIEHHUs 3aaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOH TEMHI,
po0JieMbl, perraeMoi 3a/laud, BbICKA3bIBaTh WCH, HAICJICHHBIE HA MOMCK PEIICHUS,
COTIOCTaBIIATh CBOM CYXICHUS C CYXACHUAMH JPYTUX YYaCTHUKOB JHaora,
0oOHapy>XHBaTh Pa3IMUMEC U CXOACTBO ITO3HIIMHA, B KOPPEKTHOH GopMe HOpMyIupOBaThH
pa3HOTIACHsI, CBOU BO3PAKEHUS;

HpGI[CTaBJIﬂTB pCBYJ'IBTaTBI pCIHeHI/Iﬂ 3aJa4u, BKCHepI/IMCHTa, HCCJICAOBAaHUs,
MIPOEKTa, CAMOCTOSITENIbHO BBIOMPAaTh (opMaT BBICTYIUIEHHS C YYE€TOM 3ajay
IIPE3CHTAIMH U 0COOCHHOCTEH ayIUTOPHHU.

PerynsiTuBHBIE YHMBepCcaJbHbIe YueOHbIe 1eliCTBHUA

Camoopranuzamnus:

COCTABJISITh IUJIaH, aJTOPUTM pelIeHUs 3a7add, BbIOMpATh CHOCOO pEIICHHS C
Y4ETOM HMMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEHM, apryMEHTHUPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBI HHTEJJIEKT:

BJIQJICTh HaBBIKAMH TIO3HABATEIHHOU PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JEUCTBUA ¥ MBICIMTENBHBIX TPOILIECCOB, HMX pe3yJbTaTOB, BIJAJETh CIOCOOaAMU
CaMONPOBEPKH, CAMOKOHTpPOJIS Mpollecca M pe3yjbTaTa pPEIICHHUs MaTeMaTUYecKON
3a/1ayu;

NpEeABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IpPU PEIICHUM 3aJayH,
BHOCUTh KOPPEKTHBBI B JICSITEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, JIAHHBIX,
HaWJCHHBIX OMMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yibTaTa LEIU U YCIOBUSM, OOBSCHITH NPUYUHBI
JNOCTH)KEHUSI WJIM HEJOCTHXKEHUSI Ppe3yJbTaTOB JESITENbHOCTH, HAXOJIUTh OIIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

NOHUMAaTh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIWBHIYalIbHOU
paboThl MpU pelIeHUH y4eOHbIX 3a7ad, TPUHUMATh 1eIb COBMECTHOM JEATEIbHOCTH,
IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM paboOThl, pachpeaesiarTb BHABI padoT,
JIOTOBApUBATLCA, OOCYKIaTh TMPOIECC M pe3yiabTaT pabdoThl, 0000IIaTh MHEHHS
HECKOJILKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (00CyxkAeHUs, OOMEH MHEHH,
«MO3TOBbIE€ IITYPMbD» M MHBIE), BBIIOJHATh CBOI YacTh pabOThl U KOOPJIMHUPOBATH
CBOM JEUCTBHA C APYTMMH WICHAMH KOMaH[bl, OLICHUBATh KAa4E€CTBO CBOErO BKJIAJA B
OOUIHI MPOIYKT MO KPUTEPHUSM, CHOPMYTUPOBAHHBIM YHACTHUKAMH B3aUMOICHCTBUSI.



HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 10 kiacce oOyyaromuiicss TOJIYYUT CJIEIYIOUIUE
MpeIMEeTHBIE PEe3yabTaThl IO OTJACIBHBIM TeMaM paboueld mporpaMMbl y4eOHOTO Kypca
«Anre0Opa 1 Hayasla MaTeMaTUYECKOTO aHATTu3ay:

Yucia v BBIYMCJICHUSA:

CBOOOJTHO ONEPUPOBATH TMOHATHSMHU: PpAIMOHAIBLHOE 4YHUCIO, OeCKOHeuHas
nepuoaudecKkas 1po0b, IPOLEHTHI, UPPAIMOHAIIBHOE YK CIIO, MHOYKECTBA PAllMOHATBHBIX
Y JEMCTBUTENBHBIX YHCEI, MOAYJIb IEUCTBUTEIBHOIO YNCIIA;

MPUMEHSTh JIPOOU U MPOLEHTHI JUIsl peHICHHUsS] MPUKIATHBIX 3a7a4 U3 PAa3IUYHBIX
OTpaciicll 3HaHUHM U peajibHOMN KU3HU;

OPUMEHATh NPUOIMKEHHBIE BBIUMCIICHUS, IpaBUia OKPYIJICHUS, NPUKUAKY U
OLICHKY pPe3yJbTaTa BbIYNUCICHUN;

CBOOOJIHO ONEPUPOBATH MOHATUEM: CTEIIEHD C LIEJIBIM MTOKA3aTEeIEM, HCIIOIb30BATh
MOAXOASAIIYI0 (OpMY 3alUCU JEHCTBUTENBHBIX YHCEN ISl PEIICHHS MPaKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX;

CBOOOZIHO ONEpUPOBATH TMOHATHEM: apU(METUUYECKUIl KOpPEHb HaTypaJlbHOM
CTEIICHH,;

CBOOOJTHO OIEPUPOBATH MMOHATUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: JOrapupM YHCIA, JECATHYHBIE H
HaTypaJibHbIE JIOTapU(PMBbI;

CBOOOZIHO OMNEpUPOBATH MOHSATUSIMHU: CHUHYC, KOCHHYC, TaHI€HC, KOTaHIEHC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATh TOHATHUSAMH: APKCUHYC, APKKOCMHYC M AapKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZIHO ONEpUpOBaTh MOHATUSIMH: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PAaBHOCHJIBHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHSTh  PA3IMYHBIE METOJbl PEIICHUS palMOHANBHBIX U JIPOOHO-
PALMOHAIIBHBIX YPABHEHUN, IPUMEHITH METOJ UHTEPBAJIOB ISl PELLICHUSI HEPABEHCTB;

CBOOOZHO OMepUpoBaTh MNOHSATUSAMHU: MHOTOUYJIEH OT OJHOM MEepeMEeHHOM,
MHOTOWIEH C ILeJbIMU KO3(UuImeHTaMu, KOPHM MHOTOWIECHA, NMPUMEHATH JIeJICHUE
MHOI'O4YJIEHa HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera misa pemenus
3a/1ad;

CBOOOZIHO ONEpUPOBATh MOHATHUAMU: CHUCTEMa JIMHEHHBIX YpaBHEHW, MaTpulia,
ONPENEIUTENIb MATPULBL 2 X 2 U €ro TEOMETPUUYECKUN CMBICII, UCIIOJIb30BaTh CBOWCTBA
ONpENeNUTEN 2 X 2 NI BBIYMCIEHUS €r0 3HAYCHHUS], IPUMEHATh ONPEACIUTENH IS
pELICHUsST CHUCTEMBI JIMHEMHBIX YPaBHEHUH, MOJCIHPOBATH PEAIbHBIE CHUTYallMU C
IIOMOLIBI0 CUCTEMBI JIMHEWHBIX YPAaBHEHWM, HCCIENOBAaTh IMOCTPOEHHBIE MOJIEIU C
ITIOMOUIBIO MATPHUI] ¥ ONIPEEINTENIEH, UHTEPIIPETUPOBATH ITOJyYEHHBIN pPE3yJIbTaT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHIMU 1715l MpeoOpa30BaHuUs BhIPAKCHMUIA;



BBITIOJIHSTh MPEOOPA30BAHMS UYUCIOBBIX BBIPAKCHUM, COJMEPKAIIMX CTENEHU C
paIrMoOHAIBHBIM MTOKA3aTeNIeM;

UCIIOJIb30BaTh CBOMCTBa JOrapupMoB nJisi MpeoOpa3oBaHUsS JIOTAPUDMHUYECKUX
BBIPKECHUM;

CBOOOJTHO ~OINEpPUPOBATh TMOHATHSAMHU: HUPpPALMOHAIbHBIC, IIOKa3aTelbHbIE U
norapu(MUUECKUEe ypPaBHEHHS, HAXOJUTh HMX PEIICHUS C TMOMOIIBIO PABHOCHIBHBIX
MEPEXO0/I0B MJIN OCYIIECTBIISISI IPOBEPKY KOPHENA;

OPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHUE (POpMYJbl JJIsl MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBHIPAKECHU;

CcBOOOHO ONEpPHPOBATh MOHSATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHUE, TPUMEHSTh
HeoOXxoaumbie (GOPMYNBl IS PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPUUICCKUX
YpPaBHECHUH;

MOJIEJTUPOBATh PEaIbHbIC CUTYAIllMU Ha SI3bIKE aJIreOpbl, COCTABJISITH BBHIPAKEHHUS,
ypaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3a/a4d, MCCJIEA0BATh IMOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM armmapara aareOphl.

DOyHKUMU U rpaduKm:

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: (QYHKIHUS, CIOCOOBI 3amaHus (QYHKIIUH,
B3aMMHO OOpaTHble (QYHKIMHM, KOMIO3UIUs (QyHKIMH, rpaduk (yHKIKU, BBITIOIHATH
aJIeMEeHTapHbIe TPeoOpa3zoBaHusi rpa@uKoB HYHKIIHIA;

CBOOOMHO OIEpPHpPOBaTh MOHATHAMHU: OO0JIACTH OIpeNeJeHUs] U MHOMXKECTBO
3HaYCHUH (PYHKIMH, HYTH QYHKITUN, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJHO  OMepUpoBaTh TMOHATHUSMHU: UETHBIE U  HEYETHbIE  (DYyHKIMH,
nepuogudeckue (QyHKIMH, MPOMEKYTKH MOHOTOHHOCTH (GYHKIUHU, MAaKCUMYMbl U
MUHAMYMBI ~ (QYHKIIMMA, HauOOJbIllee W HAaWMCEHbIIeEe 3HaYyeHWe QYHKIUA Ha
MIPOMEKYTKE;

CBOOOJHO OIEpUPOBATh TMOHATHSAMHU: CTETICHHAs (DYHKIMSA C HATypaJbHBIM H
IeibIM TOKa3arejaeM, Tpaduk CTEneHHOW (YHKIIMU C HaTypalbHBIM U  IEJIBIM
nmokasareneM, Tpaduk KOpHS N-0il cTemeHW Kak (YHKIMM OOpaTHOW CTENEHU C
HaTYpaJIbHBIM ITOKa3aTeleM;

OTICpUPOBaTh TIOHATHSIMH: JIMHCWHAs, KBaApaTWUYHas U JPOOHO-JTMHEHHAs
(GYHKIIMY, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIC0BAHNUE U TTOCTPOEHNE UX TpadHKOB;

CBOOOJTHO OMEpUPOBATh TMOHATUSIMH: TIOKa3aTelbHAs U JorapudpmMuyueckas
byHKIIMM, WX CBOWCTBa W TpadUKH, HUCIOJb30BaTh HX TpaduKu IJs pelieHus
YpaBHEHUN;

CBOOOJHO  OMEPUPOBATH  TMOHATHUSAMH: TPHUTOHOMETPUYECKAs  OKPYXHOCTD,
oTmpe/ielieHue TPUTOHOMETPUIECKUX (PYHKITUNA YUCIOBOTO apTyMEHTa;

MCIIONIh30BaTh Tpaduku GyHKIIUN IS UCCIASAOBAHUS MPOIECCOB M 3aBUCUMOCTEN
Opy pelIeHUM 3ajad U3 JAPYTUX y4eOHBIX MPEAMETOB U PEANbHOW KU3HM, BbIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEK/y BEIMYMHAMU;

Havana mareMaTH4ecKoro anajausa:

CBOOOJHO OMEpPUPOBaTh MOHATHUAMU: apUPMETHUECKass M TeOoMeTpUuYecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIAasi T€OMETpUYECKash MPOrpeccus, JUHEHHBIH U



HKCIIOHEHIIMATIBHBIA POCT, (OpMyJa CIOKHBIX MPOLEHTOB, UMETh MPEICTABICHUE O
KOHCTaHTE;

UCIOJIb30BaTh TMPOrPECCUM [UJIsi PEIICHUs] peajbHBIX 3ajlad  MPUKIAJTHOTO
XapaKkTepa;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: TMOCIEIOBATEIBLHOCTb, CIOCOOBI 3aJaHMUs
MOCIIEA0BATEIHLHOCTEH, MOHOTOHHBIC U OTPAHUYEHHBIE TIOCTIEI0BATEIBHOCTH, TIOHUMATh
OCHOBBI 3apO>K/ICHUSI MAaTEMaTUYECKOTO aHaIn3a KaK aHaan3a OECKOHEYHO MaJbIX;

CBOOOJHO OMNEPUPOBATH MOHATHUIMU: HENpEpbIBHbIE (YHKIHUU, TOYKH pa3phbiBa
rpaduka GyHKIIUU, aCUMIITOTHI Tpaduka QpyHKIINH;

CcBOOOMHO oOmepupoBaTh MOHATHEM: (YHKIHMSA, HENpepbIBHAS Ha OTpeE3Ke,
MPUMEHSTHh CBONCTBA HEMPEPHIBHBIX (DYHKIUH ISl peLICHU 3a/1a4;

cBOOOHO OMEpUPOBATH MOHSATUSMU: TEpBas U BTOpas MPOU3BOAHBIC (YHKIUH,
KacarenibHas K rpaduky QyHKIINHY,

BBIUUCIISTH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUSI, YACTHOTO U KOMIO3HUIIMH JIBYX
(YHKIIHIA, 3HaTh TPON3BOIHBIC AIEMEHTAPHBIX (DYHKIIN;

HCIIOJIb30BaTh TEOMETPUUYECKUNA U (PUINYECKUN CMBICI MPOU3BOIHOM JJI PEIICHUS
3ajad.

MHoKecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, OIEPALIMU HAJl MHOKECTBAMU;

WCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar A ONMHCAHHS pPeaTbHBIX
MIPOLIECCOB U SBIICHUH, P PEIICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

CBOOOZIHO ONEepUpOBaTh MOHATUSIMU: ONpEJEIICHHE, Teopema, YypaBHEHUeE-
CJIEJICTBUE, CBOMCTBO MAaTE€MaTHYECKOTO0 OOBEKTa, JO0KA3aTeNbCTBO, PAaBHOCHJIbHBIC
ypaBHEHHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
KonTpoabu
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
ble paboThI pecypeni
MHOX€ECTBO 1€HCTBUTEIIBHBIX
qricesl. MHOTO4JICHBI.
1 PauvoHansHbIE ypaBHEHMS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
YpaBHEHUH
5 Oynkuuu U rpaduku. CreneHHas 12 1
(GYHKIHUS C LIeTBIM MTOKa3aTeleM
Apudmernaeckuii KopeHb N-0i v PO
3 creneHu. MppanuoHaabHbIe 15 1
YpaBHEHHUA ' YauPy
4 [MokazarenbHast GyHKIHSL. 10 v LlIxonbHpri
[TokazarenbHble ypaBHEHUS IIOMOILTHUK
5 Jlorapudmuueckas GyHKIHUS. 18 1 v SIKnace
JT_[OFapI/I(l)MI/IquKI/Ie ypaBHEHUS v BIOC
5 H;;I;ra(;i(:\é;pnqecxﬂe BBIPAXKCHHS 29 1 v OnfineTestPad
7 [TocnenoBarenpHOCTH U 10 1 v’ PemyEr
MIPOrpeccuu
3 HenpeprsiBable GyHKITUY. 20 1
IIpousBoaHas
9 [ToBTOpenue, 06001IeHNE, 5 1
CUCTEMaTHU3alus 3HAHUM
OBULIEE KOJIMYECTBO YACOB I10 136 8

[TPOI'PAMME




BU/Ibl YUEBHOU JIESITEJILHOCTU

HaumenoBanue monyiei

Bun nestensHOCTH

MHOXECTBO JEUCTBUTCIHLHBIX UHCEI.
Muorowiensl. PaninonanbHble ypaBHEHUS
1 HepaBeHCTBA. CUCTEMBI IMHEUHBIX
YpaBHEHUI

Pewate panmoHaibHble ypaBHEHUS U HEPABEHCTBA,
IIPOCTEUIINE UPPALMOHAIIBHBIE YPABHEHUS, UX
CHUCTEMBI;

CocTaBiATh ypaBHEHUS U HEPABEHCTBA 110 YCIOBUIO
3a/1a4u;

UCTIOJIb30BaTh TpapuuecKuii MEeTO Is
MpUOIMKEHHOTO PelIeHHs YpaBHEHUN U
HEPaBEHCTB;

N300paxaTh Ha KOOPJUHATHOMN TMJIOCKOCTU
MHOXECTBA PELICHUN IPOCTEUIINX YPAaBHEHUHN U UX
CUCTEM;

JIeIuTh MHOTOWICHBI;

IIpumensats Teopemsl besy u Buera;

YMeTh COCTaBIATh ONPENEAUTENb 2 Ha 2 U
BBIYHCIISITH €TO0.

Oynkiun u rpaguku. CreneHHas
(GYHKLHUS C LIETbIM IT0Ka3aTelleM

Crpouts rpadKe CTENICHHBIX (PYHKIIHIA U 3HATH UX
CBOMCTBA.

Apudmernaeckuii KOpeHb N-0if CTENCHH.
HppanmonanbHble ypaBHEHUS

HaxonuTts 3Ha4eHUS KOPHS HATYpaJbHOU CTEIICHH,
CTEIEHU C PALlMOHAJIBHBIM [10KA3aTelIEM,
[IpeoOpa3oBbIBaTh BBIPAKEHMS, COIEPIKALLIIE
pasuKabl

[TepexoauTh OT 3aMMCH paauKalia K palMOHaJIbHON
creneHu. Pemares ypaBHEHU, Coep KaILUE 3HAK
pagukana.

[TokazarenpHas pynkuus. [TokazarensHbie
ypaBHEHUS

BeinonusaTe apupmernyeckue AeHCTBUS, coueTas
YCTHBIE U IUCbMEHHBIE IPUEMBI;

ITonb30BaTbCs OLEHKOW U MMPUKUIKOU ITPU
IIPAKTHUYECKUX pacyeTax;

Ctpouts rpaduKy MOKa3aTeNbHBIX GYHKIUH 1
3HATh UX CBOMCTBA;

Pemate nmokasaTtenbHble ypaBHEHUS Pa3IMNYHBIX
BHJIOB.

Jlorapudmuueckas GyHKIUS.
Jlorapudmuueckue ypaBHEHHS

BrmonusaTe apudmernyeckue 1eHCTBUS, cOYeTas
YCTHBIE U TUCbMEHHBIE IPUEMBI;

HaxonuTh 3HaueHue jgorapudma, UCIosb3ys npu
HE0OXOIMMOCTH BBIUHCIUTENbHbIE YCTPOMCTBA;
ITonb30BaTbCs OLIEHKOW U MMPUKUIKOU IIpU
MIPAaKTHUYECKUX PacyeTax;

[TpoBOIUTH 1O U3BECTHBIM (OPMYIIaM U MpaBHIIaM
npeoOpa3oBaHrs OYKBEHHBIX BBIPAXKEHUH,
BKJTIOYAIOIIUX CTETIEHH, PaIUKabl, JOrapupMbl U
TPUTOHOMETpHYECKHE (PYHKINU;

BbIuucnsaTe 3Hau€HUs YUCIOBBIX U OYKBEHHBIX
BBIPAXEHH, OCYIIECTBIISASI HEOOXOIUMBbIE
MOJICTAHOBKH M ITPe0Opa30BaHuUs;

TpuroHomMeTpuueCcKe BbIpAXKEHUS U
YPaBHEHHUS

BBINONHATE TOXIECTBEHHBIE IPe0Opa30BaHUS
TPUTOHOMETPUYECKHUX BBIPAKCHUM.
[Tonp3oBatbest hopMyIaMu IPUBEICHHUS.

Pemars TpUroHOMETpUYECKHE YPABHEHUS PA3ZHBIX
TUIIOB

OTOupars KOPHU YPAaBHEHHSI U3 33JAHHOTO




POMEKYTKA.
3HATh U MPUMEHSTH HOPMYJIBI TSI
TPUTOHOMETPHUYECKUX (DYHKIIUN CYMMBI U Pa3HOCTH
apryMeHTOB

3HATh ¥ IPUMEHATH (POPMYJIIBI JJIs
TPUTOHOMETPUUYECCKUX (DYHKIUI IBOHHOTO
apryMeHTa

VMeTh MOHNKATh CTCIICHb.

[TpeoOpa3oBBIBaTH CyMMbI TPUTOHOMETPHUYECKUX
GYHKIHIA B IPOU3BEICHHE.

[TpeoOpa3oBEIBATH MPOU3BEACHUS
TPUTOHOMETPUYECKUX (DYHKIHI B CYMMY.
[TpeoOpa3oBbiBaTh BhipaxkeHus ASINX + BCOSX k
Buay Csin(x+t).

ITocnenoBaTenbHOCTH U IPOTPECCUH

CB000/1HO ONIEpUPOBATH MOHATUSAMMU:
apuMeTHYECKasi U TEOMETPHUECKas IIPOTPECCHs,
0ecKOHEYHO yObIBarollasi FeOMeTpuIecKas
NpOrpeccusi, TMHEHHBIH U SKCIIOHEHIUAIIBHBIN POCT,
(dopMyIa CI0XKHBIX ITPOIIEHTOB, UMEThH
NpEeCTaBICHUE O KOHCTAHTE;

Hcnonp30BaTh MpOTrpeccuy I PEIICHUS PeaTbHbBIX
33124 MPUKJIaJHOTO XapaKTepa;

CBOOOIHO OTIEPUPOBATh MOHITUSMH:
HIOCJIEI0BATEIBHOCTD, CIIOCOOBI 3aaHuUs
MOCJIeIOBATEIFHOCTEH, MOHOTOHHBIE U
OrpaHUYEHHBIE TIOCIIEJ0BATEIbHOCTH, TOHUMATh
OCHOBBI 3apOKJICHHSI MAaTEMAaTHYECKOTO aHAIN3a KaK
aHaM3a OECKOHEYHO MaJIbIX;

CB00OHO OnEpUPOBATh MOHATHIMH: HETIPEPHIBHbIE
(byHKLNHU, TOUYKH pa3pbiBa rpaduka GyHKIUH,
aCUMIITOTHI rpaduKa GYHKLIUH.

HenpepsiBable pynkiuu. [IpouszBoanas

BbIuucnsaTe npou3BOHBIE 37I€MEHTAPHBIX (DYHKIIHIA;
[TpumensTh npasuia 1uddepeHIupoBaHNs
dyHKIHM;

JuddepeHpoBath CI0XKHYIO (QYHKIHIO;
HccnenoBath B mpocTeHNX ciaydasx GQyHKIUU Ha
MOHOTOHHOCTb, HAXO/IUTh HANOOJIbIINE U
HauMEHbIINE 3HAYEHUS PYHKIMHA, CTPOUTH IpapuKu
MHOTOYJIEHOB U NPOCMEeUUX payuoHaIbHbIX
@yHKyuil ¢ UCTIOJIb30BaHUEM amapara
MaTeMaTHYECKOro aHaJIn3a




MYHUIUITAJIBHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/EHUE
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MNOSCHUTEJBHASA 3AIINCKA

PabGouast mporpamma ydeOHOTO Kypca «Anrebpa W Hayajla MaTeMaTHYECKOTO
aHanu3a» 6a30BOro ypoBHs Jist ooyyaromuxcst 10 —11 kimaccoB pazpaboTaHa Ha OCHOBE
®denepanbHOTO TOCYAApPCTBEHHOTO 00pa30BaTENBLHOTO CTaHJapTa CPEJHEro OOIIEro
oOpa3zoBaHus, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHMM, MPEIBABIAEMBIX K
MaTeMaTU4eCKOMY 00pa30BaHUIO, M TPAAUIIMA POCCUKCKOTO 0Opa3oBanus. Peamn3amus
MPOTrpaMMBbl 00ECTICUMBACT OBJIAJCHUE KIFOYEBHIMU KOMIETEHITUSIMHU, COCTABIISTFOIITIMHI
OCHOBY IS CaMOpa3BUTHS UM  HENPEPBIBHOTO  0Opa3oBaHUs, IIEJIOCTHOCTD
OOILIEKYIbTYpPHOTO, JUYHOCTHOTO M  [IO3HABATEIBHOIO  PAa3BUTHUS  JIMYHOCTH
00yyarommxcs.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa m Havajia MaTeMaTHYECKOTO aHAINM3a» SIBISETCS OJHUM U3
HanboJiee 3HaUUMbIX B IIPOrpaMMe CTapIliel IIKOJIbI, TOCKOJBKY, C OJHON CTOPOHBI, OH
o0ecnieunBaeT MHCTPYMEHTAIbHYIO 0a3zy il M3Y4YEHHUs BCEX €CTECTBEHHO-HAYYHBIX
KypcoB, a C JAPYroil CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBINIJICHHUE
YYAIlUXCSd HAa YpPOBHE, HEOOXOAUMOM JUIsl OCBOCHHMS KYypCOB HH(DOPMATHKH,
OOIIIECTBO3HAHNSA, HCTOPHH, CIOBECHOCTH. B pamMkax [IaHHOTO Kypca ydaluecs
OBJIAJICBAIOT YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM HayKHu, KOoTopas (opMylIupyer
CBOM JJOCTHKEHUS] B MAaTEMaTUYECKOU popme.

Kypc anreOpel M Hayan MaTEeMaTHYECKOTO aHAM3a 3aKJIaJbIBA€T OCHOBY IS
YCTENIHOTO OBJAJICHUs 3aKOHAMHU (PU3WKHU, XUMHUHU, OWOJIOTUH, TIOHUMAHUSI OCHOBHBIX
TEHJACHLUUNA SKOHOMHUKHA M OOIIECTBEHHOW >KM3HH, MO3BOJIAET OPUEHTHPOBATHCS B
COBPEMEHHBIX LU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO HCIOJIb30BATh UX
B TIOBCEIHEBHOHN >XWM3HU. B ToXXe Bpemsi oOBlajeHHe aOCTPAKTHBIMM U JIOTHUYECKU
CTPOTUMU  MaTeMAaTHUYECKUMH KOHCTPYKIMSIMU  pa3BUBAET yMEHHE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HCTUHHOCTh YTBEPKACHHUS, UCTIOIB30BaTh 0000IIEHIE
U KOHKpeTH3alui, aOCTparupoBaHWE M aHAJIOTWI0, (OPMUPYET KpEeaTUBHOE U
KpUTHYECKOe MbllieHne. B Xxoxe wu3ydeHus anreOppl M Hayal MaTeMaTH4YEeCKOro
aHaJIM3a B CTapIIei MIKOJIE ydaluecsl MOdy4aroT HOBBIA OMBIT PEIICHHUsS MPUKIIAIHBIX
3a]1a4, CaMOCTOSITEILHOTO MTOCTPOCHUS MAaTEMAaTHUECKUX MOJIETICH peabHbIX CUTYyaIlHid
¥ MHTEPIPETAINH MOTYICHHBIX PEIICHUH, 3HAKOMSTCS ¢ IPUMEpPaMU MaTeMaTHIECKUX
3aKOHOMEPHOCTe B MNpUPOJE, HAayKe U B HCKYCCTBE, C  BBIJAIOLIUMUCS
MaTEeMaTHYEeCKUMH OTKPBITUSIMU U X aBTOpaMH.

Kypc oOnamaer 3Ha4MTENbHBIM BOCHHUTATEIBHBIM MOTEHIMAJIOM, KOTOPBIH
peanu3yeTcss Kak dYepe3 YyueOHBbIM MaTepuall, CIOCOOCTBYIOIIUNA (OPMUPOBAHUIO
HAyYHOTO MHUPOBO33pEHUS, Tak M dYepe3 CHeHuPHUKYy Yy4eOHOW [eATeTbHOCTH,
TpeOyrolel CaMOCTOSITENbHOCTH, aKKypaTHOCTH, MPOAOJDKUTENBHON KOHIICHTPAIUH
BHUMaHUS U OTBETCTBEHHOCTH 32 MOJIyUYEHHBIN pe3yNbTarT.

B ocHoBe Meronuku oOyueHus aiaredpe M HavajgaM MaTeMaTUYECKOTo aHalIu3a
JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUEHMSL.



Crpykrypa Kypca «Ausredbpa W Hayala MaTeMaTHYECKOTO aHalu3a» BKIIOYACT
CIEAYIOIIME CONEPKATEIBHO-METOAUYECKUE JIMHMM: «Uucna W BBIYMCICHHUSA,
«Dynkuuu u rpaduxkuy, «YpaBHEeHUS U HepaBeHCTBay, «Havama maremaTnueckoro
aHanuza», «MHOXeCTBa M JIOTHKa». Bce OCHOBHBIE COAEPKATEIbHO-METOAUYECKUE
JIMHUY U3Y4aloTCs Ha MPOTSKEHUU JABYX JIET 0Oy4eHUs B CTapIIe 1IKoJIe, €CTECTBEHHO
NOMOJIHSS APYr JApyra M TNOCTENEHHO HACBIIAsCh HOBBIMM TEMaMU W DPa3lellaMH.
JlaHHBIN KypC SBIISETCS WHTEIPATUBHBIM, MOCKOJIBKY OOBEAMHSIET B cebe copepKaHue
HECKOJIbKUX MaTeMaTUYEeCKUX TUCHUIUIMH: alredpa, TPUTOHOMETPUS, MaTeMaTHUYeCKUI
aHaiu3, Teopus MHOXKECTB U Ap. [lo Mepe Toro kak ydaiiuecs OBJafeBalOT BcE Oosee
IIMPOKUM MaTEMaTUYECKUM alllapaToM, y HHUX IIOCJIEI0BATENbHO (OPMHUPYETCS M
COBEPLIECHCTBYETCSI YMEHHUE CTPOUTH MATEMATUYECKYI0 MOJENb PEajJbHOM CUTYyallHH,
NPUMEHATh 3HAHUS, NOJIyYeHHbIE B Kypce «Anrebpa M Hayajga MaTEeMaTUYECKOTO
aHaJu3a», JUIsl PEIIEHUs CaMOCTOSTEIbHO C(HOPMYJIMPOBAHHON MaTeMaTU4eCKOU
3a/1a44, a 3aTEM UHTEPIIPETUPOBATH [10JyYEHHBIN pPE3yJIbTaT.

ConepxarenpHO-MeTOAMYECKAsT JIMHUA «YHClIa W BBIUKMCICHUS» 3aBEpLIACT
(opMHpOBaHHE HABBIKOB WCIIOJIb30BAaHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOE ObLIO
Ha4aTo B OCHOBHOM mikose. B crapmeld mkoje oco0oe BHHUMaHUE YIENAeTCs
(GOpMHUPOBAHUIO TPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B ceOs
UCIOJb30BAaHUE PA3IUYHBIX (OPM  3allUCU  JACUCTBUTEIBHOTO YHUCIA, YMEHHE
PAlMOHAIIBHO BBINIOJHATH JIEUCTBUA C HUMU, JA€JaTh NMIPUKUAKY, OLICHUBATH PE3YJIbTAT.
OOyuaromecss TMOMY4YalOT HaBbIKA MNPUONMKEHHBIX BBIYMCICHUW, BBITOJIHEHUS
JNEUCTBUNA C 4YHCJIaMH, 3allUCAHHBIMA B CTaHJAPTHOW ¢opMe, UCIOIb30BAHUS
MAaTeMaTHYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUMN.

JIuHna «YpaBHEHHSI W HEPABEHCTBA» PEAIM3YETCS Ha IMPOTSIKEHUH BCETO
oOydyeHHs] B cCTapuiedl IIKOJie, TMOCKOJbKY B KaXIOM paslieJe MporpaMMbl
MPEAYCMOTPEHO pEIIeHUE COOTBETCTBYIOIIMX 3aaad. OOydaromiyecss OBIaIEBAOT
pPa3IMYHBIMU  METOJAaMHM PEUICHHS LEeJbIX, pPalWOHAIbHBIX, HWPPALUOHAIbHBIX,
NOKa3aTeNbHbIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHHM, HEPABEHCTB U
ux cucteM. [lomydyeHHbIE YMEHHSI HMCHOJB3YIOTCS MPU HCCIAEAOBAHUM (YHKIHUHA C
NOMOIIBIO TPOU3BOJHOW, PEIICHUM NPUKIAAHBIX 33aJad M 3aJa4 Ha HAXOXKICHUE
HauOOJBITUX ¥ HAaWMEHBIIWX 3HauYeHWW (yHkuu. JlaHHas comepKaTenbHAs JTHHUS
BKJIIOYAET B ce0s Takke (POpMUpPOBAHUE YMEHUUN BBIMOIHATH PACcUYEThl MO opMyiam,
npeoOpa3oBaHUs IIENIBIX, PAIMOHATIBHBIX, UPPAIMOHATIBHBIX U TPUTOHOMETPUUYECKUX
BBIPAKEHUN, a TaKKe BBIPAKEHUN, COAepKaluX cTeneHu u jorapudmel. braromaps
U3YUYEHHUIO  areOpanyeckoro MaTepualia MpPOUCXOJIUT  JajbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO0 M aOCTPAKTHOTO MBIIUICHHS y4aluxcs, (pOpMHUPYIOTCS HaBBIKU
JIeNyKTUBHBIX pacCyXJIeHUH, pabOThl C CHUMBOJBHBIMH (OpMamMH, MpeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHMOCTEH B BHJE pPABEHCTB M HEpaBEeHCTB. AnrebOpa
npennaraeT 3(pQPeKTUBHbIE HHCTPYMEHTHI JJIsl PEIICHUs MPAKTUUYECKUX U €CTECTBEHHO-
Hay4HbBIX 3a/1a4, HarJISJHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK S13bIKA HAYKH.

CopepxarenpHo-MeTOMYeCcKass JUHUS  «DyHKIMH W rpaduKh»  TECHO
IIEpEIIETaeTCsl ¢ APYTMMH JIMHHUSIMHU Kypca, IMOCKOJIBKY B KAaKOM-TO CMBICIIE 3aAaéT



MOCJIEIOBATENbHOCTh M3Yy4YE€HUsI Marepuana. M3ydeHwe CTeneHHOW, IOKa3aTeIbHOU,
jJorapu(MUUEcKOd W TPUTOHOMETPHUYECKUX (PYHKUIMNA, WX CBOMCTB U TpaduKOB,
UCIOJIb30BaHUE (YHKUMUA ISl peHIeHUs 3a7ad W3 JPYruX Y4eOHBIX NPEIMETOB U
peaIbHOM )KU3HHU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM AHAIN30M, TaK U C PEUICHUEM
ypaBHeHU# U HepaBeHCTB. [Ipu 3TOoM Oosbllioe BHUMaHUE yAenseTcss (pOpMUpPOBaAHHUIO
YMEHHs BBIpaXaThb (OpPMyIaMH 3aBHUCUMOCTH MEXIY pPa3IMYHBIMU BEIMYMHAMH,
UCCIIEIOBaTh TMOJy4YeHHbIE (YHKIMH, CTpPOUTh HX Trpaduku. Matepuan 3Toil
COJIEP/KATEIIbHOW JIMHUM HAllEJICH HAa PAa3BUTHE YMEHUW M HABBIKOB, IO3BOJISIOIINX
BBIPA)KAaTh 3aBUCUMOCTH MEXKIY BEIIMYMHAMU B Pa3jIM4HOM (opMe: aHaTUTHUYECKOM,
rpaduyeckoil u cnoBecHoU. Ero n3yuenune cnocoOCTBYeT pa3BUTHIO aJIrOPUTMUYECKOTO
MBIIICHUS, CTTOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AINH, UCITOJIH30BAHUIO aHAJIOTHH.

ConepxarenpHass auHUs «Havama MareMaTHyeckoro aHaiau3a» MO3BOJSET
CYLIECTBEHHO pAaCHIMPUTh KPYyr Kak MaTEeMaTU4YEeCKUX, TaK WM NPHUKIAJHBIX 33]ad,
JOCTYNHBIX OOYYaroOUIMMCs, Y KOTOPBIX MOSIBIISIETCSI BO3MOYKHOCTb HCCIENOBaTh U
CTpPOUTh Ipa@uku (QPYHKIMH, ONpEeAessTh UX HauOOJbIINE W HAUMEHbIINE 3HAUYCHMS,
BBIUMCIATh IUIOMAAH (QUIyp U OOBEMBI TeJl, HAXOAUTh CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHas coaep)kareinpHas JIMHUS OTKPBIBA€T HOBBIE BO3MOYKHOCTH
IOCTPOEHUS MaTEMAaTUYECKUX MOJIEIIEH PEANIBHBIX CUTYalUi, HAXOKICHUS HAaUITy4IIero
peuieHuss B MPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKHX, 3a/Jayax.
3HAaKOMCTBO C OCHOBaMHM MaT€MaTHYECKOr0 aHajh3a CIOCOOCTBYET pPAa3BUTHUIO
a0bCTpaKkTHOTO, (POPMANTBHO-TIOTUYECKOTO U KPEATUBHOI'O MBIIUIEHUSA, (HOPMUPOBAHUIO
YMEHUH pACIO3HaBaTh INPOSIBICHMS 3aKOHOB MAaTEMAaTHKM B HAyKe, TEXHHKE U
uckyccre. OOyyarouecs: y3HatoT O BBIIAIOIIUXCS pe3yibTaTax, MOJTYyYeHHBIX B XOJ€
pPa3BUTHS MATEMATUKU KaK HAyKH, U UX aBTOpax.

ConepxarenpHo-MeToquYeCKass JUHUS «MHOXECTBa M JIOTUKa» B OCHOBHOM
MOCBSIIEHA AIeMEeHTam TEOpUU MHOKECTB. TeopeTuko-MHOKECTBEHHBIE
IPEICTABICHNs IPOHU3BIBAIOT BECh KypC IIKOJIBHOW MATEMATHKHM M NPEIjIararoT
Hanbosiee YHHUBEpPCANbHBIN SI3bIK, OOBEIUHSIOUIMM BCE pa3feibl MaTEeMaTHUKU U €€
NPUJIOKEHUI, OHU CBSI3bIBAIOT Pa3HbIe MATEMATUYECKHE TUCUUIUIMHBI B €IMHOE 1IEJI0E.
[loaToMy BaXHO JaThb  BO3MOXHOCTh  IIKOJIBHUKY  IOHUMAaTh  TEOPETUKO-
MHO>KECTBEHHBIN S3bIK COBPEMEHHOM MAaTEMATHKHU U HUCIIOJIb30BATh €r0 JJISl BIPAXKECHUS
CBOUX MBICIIEH.

B kxypce «AnreOpa m Hayana MaTeMaTHUYECKOTO aHAJIN3a» MPUCYTCTBYIOT TaKXkKe
OCHOBBl MAaTEMaTHYECKOTr0 MOJEIMPOBAHUsS, KOTOpPbIE NPHU3BAHBI CHOPMUPOBATH
HABBIKM TOCTPOEHUSI MOJIEJNEN peallbHbIX CUTYyalluil, UCCIEAOBAHMS 3TUX MOJENEH C
MOMOUIbIO ammapaTa ajireOpbl M MaTeMaTHYeCKOro aHajlu3a M HWHTEpPIpeTaluu
MOJIYYEHHBIX pPE3yNbTaToB. Takue 3amaHusl BIUIETEHbl B KAXKIbIA U3 Ppa3ieiioB
IpOrpaMMbl, MOCKOJIBKY BECh MaTepuajl Kypca MIHPOKO HCIONb3YETCA ISl PEUICHUS
OpUKIAAHbIX 3anad. [lpy pemeHun pealbHbIX NPAKTHYECKUX 3a7ad  ydauluecs
pa3BUBAIOT HaAO0JII01ATEeNIbHOCTD, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIOJB30BaTh AHAIOTHIO, 0000IIaTh M  KOHKPETU3UPOBATH
npobieMy. JlesTenbHOCTh 10 (POPMHPOBAHHUIO HABBHIKOB PEILICHHS MPHUKIAIHBIX 3a7a4



OpraHu3yeTCss B TMPOIECCe W3YyYCHHS BCEX TeM Kypca «Anrebpa u Hayama
MaTeMaTUYECKOr0 aHAIU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM mutaHe Ha M3yUeHHE Kypca aJireOphl M Hadal MaTeMaTHYeCKOIo aHaln3a Ha
0a30BOM ypOBHE OTBOJUTCA 2 yaca B Heento B 10 kitacce, 68 yacoB 3a roj.

COILEPKAHUE YYEBHOI' O KYPCA
10 KITACC

YucJia ¥ BIYMCICHUSA

Panmonanehpie 4yucna. OOBIKHOBEHHBIE U JAECSATUYHBIE JApOOU, HPOLIEHTHI,
OEeCKOHEUYHbIE MEPUOANUECKUE JpOoOU. ApUPMETHUECKUE ONEpallii C PalliOHAIBHBIMU
YuCIaMH, peoOpa30BaHUs YUCIIOBBIX BhIpaxkeHUH. [Ipumenenune npo0eli U MpoUEeHTOB
JUISL PEIIEHUS TPUKIIAIHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUU U PEAIbHON KU3HHU.

JleyicTBuTenbHbIE  4ucia. PalMoOHaNbHBIE UM MPpAalMOHAJIBHBIE  YHCIIA.
ApudmeTrnueckue omnepanuuu C¢  JCHCTBUTENbHbIMM  uuciamu. [IpuOmmxéHHble
BBIYMCJICHUS, IIPABUIIA OKPYIJIEHUS, IIPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYMCIICHUN.

Crenenb ¢ nenbiM nokasareneM. CtangapTHas (opma 3amucu IeMCTBUTENBHOIO
yucna. Mcnons3oBanue noaxonsuieil (opmbl 3anucy JEHCTBUTEIBHBIX YHUCEN s
peLIeHNs PAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM cTerneHu. JleficTBus ¢ apudMeTuIeCKUMU
KOPHSAMH HaTypaJIbHOW CTETIEHMU.

CuHyCc, KOCHMHYC W TAHI€HC YMCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOIO ApTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa 1 TOKIECTBEHHbIE TIPe0Opa30BaHUsI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM. OCHOBHBIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

YpaBHEeHHE, KOpEHb YypaBHEHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meton
MHTEPBAJIOB.

Pemenue neibix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

[IprMmeHeHne ypaBHEHHM W HEPABEHCTB K PELICHHUI0 MAaTEMAaTHYECKHX 3a1ad U
3a]1a4 U3 pa3IUYHbIX 00JacTel HAyKU U peaIbHOM JKU3HH.

DOyHKUUM U Tpapuku

OyHkMs, crnocoowl 3amanus QyHkuuu. ['paduk dyskiuu. BzaumHo oOpaTHBIC
byHKIMH.



Ob6nacTe ompeneneHUs] ¥ MHOXECTBO 3HadeHWM (ynkuuu. Hymm ¢yHkimm.
[TpoMexyTku 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKLIUU.

Crenennast ¢yHKUUS C HATypaJbHBIM M II€JIbIM ToOKa3zaTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHs N-Oi CTEIEHHU.

TpuroHomerpuyeckas OKpy>KHOCTb, ONIPEJICICHUE TPUTOHOMETPUUYECKUX HYHKIIUN
YUCJIOBOTO apryMEHTA.

Havana mareMaTH4ecKOro aHaJIu3a

[locnenoBarenbHOCTH, CIOCOOBI 3aJaHusl MOCJEN0BaTeIbHOCTE. MOHOTOHHBIE
MOCJEN0BATEIBHOCTH.

ApudmeTrnueckas M TeOMETpUUecKas Nporpeccuu. beckoHeduHo yObIBaromas
reoMerpuueckas mnporpeccusa. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccur. DopMyna CIIOKHBIX MPOUEHTOB. lcmosmp30BaHWE MPOrpECCUN A
pELIEHUS peANIbHBIX 3a/1a4 IPUKJIAJHOIO XapaKrepa.

MHoKecTBa M JIOrMKA

MHOK€ECTBO, OIepalMyi  HaJa MHOXecTBaMu. Jluarpammel  Ditnepa—BenHa.
[IpuMeHeHrne TEOpEeTUKO-MHOKECTBEHHOIO —ammapara JJjisi ONHMCAHHUS  peajlbHBIX
IPOLIECCOB U SIBJICHUM, IPHU PEIICHUN 3a]a4 U3 IPYTUX yYEOHBIX IPEIMETOB.

Omnpenenenune, TeopeMa, CIEICTBUE, T0Ka3aTEIbCTBO.

IINTAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOro mpeamera «MaremaTukay JOMKHO  0OECTIEYMBATH
JOCTIKEHUE Ha YpPOBHE CpeAHEro o01ero oOpa3oBaHMs CIEIYIONIUX JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE  pe3ydbTaThl  OCBOGHMS MPOTpaMMbl  y4yeOHOTO  MpeameTa
«MareMaTrka» XapakTepUu3yrTC:

I'paxxnaHckoe BOCIUTaHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKON TMO3ZUIIMK OOYYaroONerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHMCKOTO OOIECTBA, MPEICTABICHUEM O MAaTEMaTHYECKUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, ABICHUMN, IPOIICAYP IPAKIAHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI W MpP.), YMEHHEM B3aMMOJICHCTBOBATH C COIMAJIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIIUAMHU ¥ HA3HAYCHUEM.

[TatprnoTyeckoe BOCIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO POCCUMCKON Tpa)KJaHCKOM HWIEHTUYHOCTH, YBAXKEHUS K
IPOLLJIOMY M HACTOAILIEMY POCCHUICKOW MaTeMaTHUKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSAM POCCUHCKUX MAaT€MAaTUKOB M POCCHUKMCKON MAaTeMaTUYECKOW IIKOJbI, K
WCIIOJIb30BAHUIO OTUX JIOCTIDKCHHM B JIPYyrUX HayKax, TEXHOJOTHSX, cdepax
3KOHOMUKHM.

JIyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:



OCO3HAaHHWEM TyXOBHBIX LEHHOCTEH POCCHUUCKOTO Hapoja; c(hopMHPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHHUS, ASTHUYECKOTO TMOBEAEHHUS, CBSI3aHHOTO C MPAKTHYECKUM
NpPUMEHEHUEM JOCTHKEHUN HAYKU U JICSITEIbHOCTHIO YYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJla B TOCTPOEHUE YCTOMYMBOTO OYIyIIErO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs SCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEN, 00OBEKTOB, 3aJa4, PEUICHUI, pacCyKJI€HUI; BOCIPUUMYHUBOCTBIO K
MaTEMaTUYECKUM aCIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

®duznyeckoe BOCUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI IPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpecax
30pOBOTO U 0€30MacHOTO 00pa3a >KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO  (30pOBOE MHTAaHHE, COAJTAHCUPOBAHHBIA PEKUM 3aHATUH M OTIbIXA,
peryinspHas (¢u3MyecKas aKTUBHOCTb); (DU3MUECKOIO COBEPIICHCTBOBAHUS, IPHU
3aHATHUSAX CIIOPTUBHO-03/10POBUTEIIHOM AESTEIBHOCTBIO.

TpynoBoe BociMTaHue:

TOTOBHOCTBIO K TpPYAYy, OCO3HAaHUEM IIEHHOCTH TPYAOJItOOUs; HHTEPECOM K
pa3ianyuHbIM cepaM Mpo(hecCHOHATBHON 1EeATEeNbHOCTH, CBSI3aHHBIM C MaT€MaTUKON U
e IMPWIOKEHUSIMU, YMEHUEM COBEpIIATh OCO3HAHHBIM BBHIOOp Oynyiieil mpodeccuu u
pean30BbIBaTh COOCTBEHHBIE JKM3HEHHBIE IUIAHBI; TOTOBHOCTHIO U CHOCOOHOCTBIO K
MaTeMaTUYeCKOMY OOpa30OBaHHUIO W CaMOOOpAa30BaHUIO HA MPOTSIKEHUU BCEU JKU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEILIEHUU MPAKTUYECKHX 3a/1a4 MaTEMaTUYECKON
HaIPaBJICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTBIO ~ IKOJIOTMYECKON  KyJIbTYphl, TOHMMAaHUEM  BIUSHUS
COLIMAIBHO-PKOHOMHYECKUX TPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHON
Cpelbl, OCO3HAaHHEM IJI00AJIBHOr0 XapakTepa IKOJIOTMYECKUX MpoOJeM; OpHEeHTALHeH
Ha IPUMEHEHHE MaTeMaTUUECKUX 3HaHUM Ui pelIeHUs 3a1a4 B 00JIaCTH OKpY:Karolien
Cpenbl, IUIAHUPOBAHMS IOCTYIIKOB M OLEHKM HMX BO3MOXHBIX IIOCIEICTBUI IS
OKPYKarOIIEU CPEIBI.

[leHHOCTH HAYYHOTO MO3HAHUSL:

c(OPMUPOBAHHOCTBIO ~ MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOM MPAaKTHUKH, MOHUMAHUEM MaTeMaTHYECKOM
HAyKH Kak c(pepbl YeIOBEYECKOM IeATEIbHOCTH, 3TAllOB €€ Pa3BUTHS U 3HAYUMOCTHU IJIs
pPa3BUTHS I[MBWJIM3ALNMK;, OBJAJACHUEM SI3bIKOM MAaTEMaTUKHM M MaTeMaTHYeCKOu
KyJbTYPOU KaK CPEJCTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYUIECTBIIATH MPOEKTHYIO U
HCCIIEI0BATENBCKYIO IEATEIbHOCTh HHANBUAYAJIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MertanpeameTHble pe3yabTaTbl OCBOCHHS MPOrpaMMbl  y4eOHOTrO MpeamMera
«MareMaTrka» XapaKTEepU3YIOTCs OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HA6AMENbHbIMU



0elcCmBUAMU, YHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU OeUCEUSIMU, YHUBEPCALIbHbIMU
DpecyIAMUBHbIMU OCUCTNBUSIMU.
1) Vuusepcanvuvie nosnasamensusle oeticmeusi, obecneuusarom opmuposanue

0a306bIX KOSHUMUBHBIX npoyeccos 06)/1{61}01/141/!)60}1 (00806HM€ Memooo6 NO3HAHUS

OKpYIHCaroue2o Mupa, npuMeHeHue J102UiecKux, uccie0o08amenbCKux onepayutl, YMeHut
pabomams ¢ unghopmayueti).
bazoBekie nornueckue AeUCTBUS:

BBUSIBJSITh M XAPAKTEPU30BaTh CYLIECTBEHHBIE TPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TOHATHH, OTHOLIEHUH MEXAYy TMOHATUIMH; (QOPMYIUPOBATH
ONpEeNeNeHUs]  MOHSITHUM; YCTaHABIMBAaTh  CYIIECTBEHHBIM  NpHU3HAK
KJacCUpUKalMK, OCHOBaHUS [isi OOOOLICHHS W CpPaBHEHMS, KPUTEPHH
MIPOBOJIMMOTI0 aHAJIN3A;

BOCIIpUHUMATh,  (QOPMYJIMpOBaTH W NPeoOpa3oBbIBATH  CYXKJICHUS:
yTBEPAUTEIbHBIE W OTPUIIATENIbHbIC, €JUHUYHBbIC, 4YacTHbIE U 0OIIue;
YCIIOBHBIE;

BBISIBJIATh MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS B
(akTax, JaHHBIX, HAOMIOACHUAX U YTBEP)KICHUAX; Mpeajiaratb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

JIeNaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI M0 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOATENBHO JI0KA3aTENbCTBA MATEMATUUYECKUX YTBEPIKIACHHIM
(OpsiMBIE W OT NPOTHBHOIO), BBICTPAaUBaTh apPryMEHTALMIO, HPHUBOJIHTH
OpUMEpPbl U KOHTPHPUMEpPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXIEHUS W
BBIBOJIBL;

BBIOMpATh crnoco0 pemieHuss y4yeOHOM 3agauv  (CpaBHUBATH HECKOJBKO
BApPUAHTOB pEIICHMs, BbIOUpaTh Haubolee MOAXOASIMMN ¢  y4€TOM
CaMOCTOATEIIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBbie nccienqoBarTeIbCKUE ICHCTBUS:

UCIIOJI30BaTh BOIPOCHI KaK HMCCIEAOBATCIIbCKUH HMHCTPYMEHT TIO3HAHUS;
dopMynMpoBaTh  BOMPOCHL, (DUKCUPYIOIIUE MPOTHBOpPEUYUE, MpodseMy,
yCTaHaBIMBATh UCKOMOE U JJaHHOE, OPMUPOBATH TUTIOTE3Y, APTYMEHTHUPOBATh
CBOIO MO3UIINIO, MHEHUE;

MIPOBOAUTL CAaMOCTOSITEIBLHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHHE
10 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOoro OObBeKTa, SBIICHUS,
nporecca, BBISBICHHIO 3aBUCHMOCTEH MEXKIy OOBEKTaMH, SBJICHUSMH,
IIPOIIECCaAMH,

CaMOCTOSATENbHO (POopMyIHUpoBaThH OOOOIIEHUST W BBIBOJABI MO pe3yJbTaTaM
NpPOBEAEHHOTO HAOMIOJCHUS, HCCIEIO0BaHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHUIA;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoOIecca, a TaKXKe BbIABUTATh
MIPEATNOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PaboTa ¢ uadpopmanmeii:



e BBIBIATH ACPUIMTHI MHPOPMAIUH, TAHHBIX, HEOOXOAMMBIX [JIsi OTBETa Ha
BOIIPOC U JJIsl pEICHUS 3a/1a4H;

e BBIOMpaTh WHPOPMALMIO M3 UCTOYHHUKOB PA3NUYHBIX TUIIOB, aHAIM3HPOBATH,
CHCTEMaTH3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO PA3IMYHBIX BUIOB U
¢dopm npencraBieHus;

e CTPYKTypuUpOBaThb HWHGOpPMAIMIO, MPEACTaBIATh €€ B Pa3IUYHBIX (Qopmax,
WUTIOCTPUPOBATH TpapUIECKH;

e OILIEHUBATH HaIEKHOCTD uHbOpMaIuu 110 CaMOCTOSITEIBLHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.
2) Yuusepcanvhoie KOMMYHUKAMUBHbLE oeticmeusi, obecneyusairom
CHOPpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 0OVUATOUUXCSL.
O6menue:

e BOCHPHUHUMATH U (HOPMYJIUPOBATH CYXJECHHUS B COOTBETCTBUU C YCIOBHUSIMHU U
LEeJIMU OOILEHUs; SCHO, TOYHO, TPAMOTHO BBIpaXkaTb CBOIO TOYKY 3PEHHUS B
YCTHBIX M TMCbMEHHBIX TEKCTAX, /1aBATh MOSICHEHUS MO XOAY PEIICHUS 33]a4H,
KOMMEHTHPOBATH MOJIyYeHHBIA PE3YNIbTAT;

e B X0J€ OOCYXJEHMs 3a/laBaTh BOIPOCHl MO CYIIECTBY OOCYXIaeMOM TEMBI,
npoOJsieMbl, penlaeMol 3aJayu, BbICKA3bIBaTh WJEHM, HAllEJICHHbIE Ha IOMCK
pELIEHUS; COIOCTABIATh CBOM CYXKIEHUS C CYXACHUSAMHU JAPYTMX yYaCTHHUKOB
nuanora, oOHapyKUBaTh Pa3jIudKe U CXOJICTBO MO3UIIMI; B KOPPEKTHOU (opMme
(opMyIHpOBATH PA3HOTIIACHS, CBOU BO3PAXKEHUS;

e IPEACTABJIATh PE3YNbTaThl PEUICHUS 3a/Jaud, SKCIEPUMEHTA, HCCIEHOBaHUS,
IPOEKTa; CaMOCTOSATEIbHO BBIOMpATh (popMar BBICTYIUICHUS C Y4€TOM 3azad
MPE3EHTAlUN U OCOOEHHOCTEN ayUTOPHUHU.

CoTpyIHHUYECTBO:

e TIIOHMMAaTh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUIYaIbHOU
paboThl TpU peleHuH Yy4yeOHBIX 3a/1ady; MpPUHUMATh LeJlb COBMECTHOM
JesITeIbHOCTH, TUTAHUPOBATh OPraHU3aLlMI0 COBMECTHON padOThI, paclpeeisTh
BUIbI PabOT, JOrOBapUBaThCA, OOCYXKIaTh MPOLECC U pPe3ysibTaT padOThI;
0000111aTh MHCHHS HECKOJIBKUX JTIOMICH;

e YYacTBOBaTh B TPYyHMNOBBIX (opmax paboThl (0OCYX)IeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» UM HHBIE); BBIIOJHATH CBOIO 4YacTb palbOTBHl H
KOOPJIMHHUPOBATh CBOM JACUCTBUSA C APYTMMH YIEHAMH KOMAH]Ibl; OLEHUBATH
KayecTBO  CBOEr0  BKJaJa B  OOMMIA  TOPOAYKT MO  KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMHU B3aUMOICUCTBUSI.

3) Vhusepcanvhvie pezynsamuenvie Oeticmeus, obecneuusaom Gopmuposanue

CMbICNIO8bIX YCMAHOBOK U ICUSHEHHBIX HABbIKOE TUYHOCTU.

Camoopranusanus:

COCTaBJIATh IUIAH, AITOPUTM pEIIEHUs 3aJadyM, BBIOMpPATh CHOCOO PELICHUS C
Y4ETOM HUMEIOUIUXCSA PECypCcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM HMH(OPMALINH.

CaMOKOHTpOJIb:



e BIIQJICTh HABBIKAMH MO3HABATENIbHOMN peIIeKCHH KaK OCO3HAHUSI COBEPILIAEMBIX
JCHUCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YNbTATOB; BIAJAECTh CIIOCOOAMHU
CaMOIIPOBEPKH,  CAMOKOHTpOJIA  Mpolecca U pe3yibTara  pelIeHHs
MaTeMaTU4YECKOH 3a1auu;

e IMIPEIBUJETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTH IpU PELICHUU 33JauH,
BHOCHUTh KOPPEKTHBBI B JI€ATEIHHOCTH HAa OCHOBE HOBBIX OOCTOSITENHCTB,
JaHHBIX, HAWJCHHBIX OIIHUOOK, BHISIBICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHE PE3yJbTaTa LIEJIU U YCIOBUSAM, OOBACHATH NMPUYHHBI
JOCTMKEHHMSI WM HENOCTH)KEHUS pPE3YyJbTaTOB JESATEIBHOCTH, HAXOIUTh
OLINOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTO Kypca «AnreOpa M Hadajga MaTEMaTHYECKOTO aHaIn3a» Ha
YpOBHE CpeAHero oOmiero oOpa3oBaHUs JOJKHO OOecredyrBaTh JIOCTHUKEHUE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KVIACC

YucJia v BIYMCICHUSA

OneprpoBaTb  NOHATHUSMH:  PALMOHAIBHOE W JIEWCTBUTEIBHOE  YHUCIIO,
OOBIKHOBEHHASI U JIECATUYHAS JPOOB, POIEHTHI.

BoinonuaTe apudmernyeckue onepanuu ¢ palroHaIbHBIMU U 1€HCTBUTEIbHBIMU
YU CJIAMU.

BoInonHATh NpUOAMKEHHBIE BBIYHMCIICHUS, HCIOJNb3Ysl MpaBUiia OKPYIJICHUS,
JeNaTh MPUKUAKY U OLICHKY PE3YJIbTaTa BIUYNCICHUMN.

OnepupoBaTh NOHIATUSAMU: CTENEHb C IIEJBIM MOKa3aTeJIeM; CTaHAapTHas gopma
3aIMCU  JCHUCTBUTEJIBHOTO YMCJIA, KOPEHb HATYpajJbHOM CTEIEHH; HCIOJIb30BaTh
MOAXOASAILYI0 (GOpMY 3alUCU JEHCTBUTEIBHBIX YUCEN ISl PEIICHHUS MPaKTUYECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

OnepupoBarh MNOHATHSIMHU: CHUHYC, KOCMHYC M TAaHI'€HC MPOU3BOJBHOIO YIJIA;
MCIIOJIb30BaTh 3allUCh MPOM3BOJIBHOTO YIJla 4Yepe3 oOpaTHble TPUTOHOMETPHUUYECKHE
(GyHKIIH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaThb TOHATUSAMH: TOXKAECTBO, YpPAaBHEHHE, HEPABEHCTBO; ILEJOE,
palMOHAIIBHOE, HUPPALMOHAIBHOE YPAaBHEHME, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoinonusaTe mpeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHUW M pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoeinonHATe mpeoOpa3oBaHus LEbIX, PALUOHAIBHBIX W UPPALUOHAIBHBIX
BBIPQKEHUNW M pPEIIaTh OCHOBHBIE THIBI LEJBIX, PALMOHAIBHBIX U UPPALUOHAIBHBIX
YPAaBHEHHU U HEPABEHCTB.



[IpuMeHATh ypaBHEHUsI U HEPABEHCTBA /ISl PELICHUS MAaTEMaTUYECKHUX 3aJad U
3a]1a4 U3 pa3IUYHbIX 00JaCTe HAyKU U peanbHOMN KU3HHU.

MonennpoBaTh peanbHblE CUTYal[MM Ha SI3bIKE alreOpbl, COCTABIIATH BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA 110 YCIOBUIO 3a/a4d, MCCIEN0BATH IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM allapara ajareopsl.

DYyHKIUHU U TPAPUKHU

OmnepupoBath TOHATUAMU: (YHKIHUSA, CIOCOOBI 3aJaHUS (PYHKIHMH, OO0JacTb
OIIpe/IeNICHUS] U MHOKECTBO 3HaUEHUHN (QyHKIUH, rpaduK PyHKIINH, B3aUMHO OOpaTHBIE
byHKIIH.

OmnepupoBaTh MOHATHAMH: YETHOCTh W HEYETHOCTh (PYHKIMH, HYTU (YHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpa@uku GyHKIMMA 71 pelICHUs YPABHEHUH.

Crpouts W uuTaTh rpadUKH JUHEHMHON (QYHKIMH, KBaIpaTUYHOW (QYHKIUH,
CTENIEHHOHN (PYHKIIMH C LEJIBIM OKa3aTeNIeM.

Ucnonb3oBath rpadguku GyHKIUN I8 UCCIEIOBAHUS MTPOIECCOB U 3aBUCUMOCTEN
IIpU PELIEHUM 3aJa4 U3 APYTUX y4eOHBIX MPEAMETOB U PEANbHOW YKU3HH; BBIPAXKATh
(opMysiaMu 3aBUCHMOCTH MEXAY BEIMUNHAMU.

Hayana mareMaTH4ecKOro aHaIu3a

OnepupoBaTb  MOHATUSMHU:  IOCJIEJOBATEIBHOCTb,  apuUPMeTHUecKas U
reOMETpUYECKas MPOrpeCcCu.

OnepupoBarh  MOHATUSAMHU:  OECKOHEYHO  yObIBalIlas  I'eOMeTpUYecKas
nporpeccusi, cymma 0€CKOHEYHO yObIBaIOIIEeH reOMETpUUECKON POTrPECCHH.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEIOBATEIBHOCTE W MPOrpecCUid ISl PEHICHUS
peanbHBIX 33a]a4 MPUKIIATHOTO XapaKTepa.

MHosKecTBa M JIOTMKA

OnepupoBarh MOHATUSAMH: MHOYKECTBO, OIEpALlMU HaJ MHOKECTBAMH.

Hcrons30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapaTr Uil ONUCAaHUS PEalbHBIX
IPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a/a4 U3 APYTUX Y4EOHBIX IPEIMETOB.

OrneprpoBaTh NOHATUSIMU: ONIPEIEIEHUE, TEOPEMA, CIEACTBUE, TOKA3aTEIbCTBO.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsun4yecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
KonTpoabu
n/n  mporpaMmbl Bcero o0pa3oBaTeJibHbIE
ble paboThI
pecypcsbl
MHo>kecTBa palluOHANBHBIX U
1 JNENCTBUTENbHBIX YHCEI. 14 1
PanmonansHbie ypaBHEHUS U
HEPABEHCTBA
5 Oyukuun u rpaduku. CTeneHs ¢ 5 v POl
LEJIBIM TOKa3aTelleM v' Vuu.Py
ApudmeTrnueckuii KopeHb N—oi v TIKOILEELI
3 creniean. VppannoHaibHbIC 18 1
MTOMOITHHUK
YpaBHEHHUS U HEPABEHCTBA
Dopmyiibl v AKrace
4 TPUTOHOMETPHUH. T pUroHOMETpHUUECK 22 1 Zmeliee
e ypaBHCHUA v" OnlineTestPad
5 [TocnenoBaTebHOCTH U IPOTPECCUU 5 v PemyErs
6 [ToBTOpenue, 0600MIEHNE, 3 1
cucTeMaTtu3anus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 68 4
I[MTPOT'PAMME

BUJIbl YYEBHOU JEATEJILHOCTH

HaumeHnoBanue monyiei

Bun nesarenpHOCTH

MHO0XECTBO IEUCTBUTENBHBIX YUCEIL.

MHorousensl. PanimoHanbHbIe YpaBHCHUA

" HCpaBCHCTBA.

Pemrars panmonanbHble ypaBHEHHS! 1 HEPABEHCTBA,
MpOoCTeHIlINEe UPPAIIMOHATIbHBIE YPABHEHHUSI, NX
CHCTEMBEI,

CocTaBisATh ypaBHEHUSI U HEPABEHCTBA 10 YCIOBUIO
3aJ1a49M;

UCIIONIb30BaTh TpadudecKuil METO [Tt
MPUOJIMKEHHOTO PEIICHHS] YPAaBHEHUH U
HEPaBEHCTB;

N3o0pakath Ha KOOPAUHATHOM TIOCKOCTH
MHO’KECTBA PEMIEHUN POCTEUIINX YPAaBHEHUHN U UX
CHCTEM,

Oynkiun u rpaguku. CreneHHas
(GYHKIHUS C LIEIBIM IT0Ka3aTelleM

Crtpouts rpaduku CTENEeHHBIX PYHKIHA U 3HATH UX
CBOMCTBA.

Apudmerndeckuil KOpeHb N-0i CTENEeHH.

HppannoHaibHbI€ YpaBHEHUS

Haxonuts 3Ha4eHM KOPHS HATYpaJbHOU CTEIICHH,
CTEINCHM C PALIMOHAJIBHBIM I10KA3aTelIEM,




[TpeoOpa3oBEIBATH BRIPAKECHHS, COACPIKALITIE
paavKasl

[TepexoauTh OT 3aMUCH paguKalia K palMOHaJIbHON
creneHu. PemaTe ypaBHEHUS U HEPABEHCTBA,
COJIepKaIIME 3HAK paJuKaa.

®opMyJsIbl TPUTOHOMETPHH.
TpuronomeTpuueckre ypaBHEHHUs

BbInonHATE TOX1€CTBEHHBIE IPe0Opa30BaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUN.
[Tonbp3oBatbes hopMyIaMy IPUBEICHHUS.

Pemate TpUroHOMETpUYECKUE YPABHEHMS Pa3HBIX
TUIIOB

OTOupaTh KOPHU YPAaBHEHHS U3 33JJAHHOTO
IIPOMEXKYTKA.

3HaTh ¥ IPUMEHATH (POPMYIIBI 15
TPUTOHOMETPUUYECKUX (DYHKIIUHA CYMMBI U pa3HOCTH
apryMeHTOB

3HaTh ¥ IPUMEHATH (POPMYIIBI 1151
TPUTOHOMETPUUECKUX (YHKIIUI TBOHHOTO
apryMeHra

ITocnenoBaTenbHOCTH U IPOTPECCHH

CB000/IHO ONIEpUPOBATH MOHATUSAMU:
apuMeTHYECKasi U TEOMETPHUECKAs IIPOTPECCHs,
0ecKOHEYHO yObIBarollasi reOMeTpuIecKas
nporpeccus,

Hcnonp30BaTh MPOrpeccuy ISl pEIICHHs PeallbHBIX
3aj71a4d MPUKJIATHOTO XapaKTepa;

CB0OOAHO ONIEPUPOBATH MOHATHUSIMH:
M0CJIEeI0BATENbHOCTb, CIIOCOOBI 33aHUs
1ocJe10BaTeNbHOCTENH, MOHOTOHHBIE U
OTpaHUYEHHBIC TIOCIIEIOBATEIIEHOCTH, IIOHUMATh
OCHOBBI 3apOXKJICHHSI MATEMAaTHIECKOTO aHAIM3a KaK
aHann3a OECKOHEYHO MalbIX;







MYHUIUITAJIBHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/EHUE
«CPEAHAAS OBIIEOGPA3OBATEJIBHAS IHKOJIA Ne30» I'. IITEPMUA

PACCMOTPEHA YTBEPXJIEHA
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MNOSCHUTEJBHASA 3AIINCKA

PabGouast mporpamma ydeOHOTO Kypca «Anrebpa W Hayajla MaTeMaTHYECKOTO
aHanu3a» 6a30BOro ypoBHs Jist ooyyaromuxcst 10 —11 kimaccoB pazpaboTaHa Ha OCHOBE
®denepanbHOTO TOCYAApPCTBEHHOTO 00pa30BaTENBLHOTO CTaHJapTa CPEJHEro OOIIEro
oOpa3zoBaHus, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHMM, MPEIBABIAEMBIX K
MaTeMaTU4eCKOMY 00pa30BaHUIO, M TPAAUIIMA POCCUKCKOTO 0Opa3oBanus. Peamn3amus
MPOTrpaMMBbl 00ECTICUMBACT OBJIAJCHUE KIFOYEBHIMU KOMIETEHITUSIMHU, COCTABIISTFOIITIMHI
OCHOBY IS CaMOpa3BUTHS UM  HENPEPBIBHOTO  0Opa3oBaHUs, IIEJIOCTHOCTD
OOILIEKYIbTYpPHOTO, JUYHOCTHOTO M  [IO3HABATEIBHOIO  PAa3BUTHUS  JIMYHOCTH
00yyarommxcs.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa m Havajia MaTeMaTHYECKOTO aHAINM3a» SIBISETCS OJHUM U3
HanboJiee 3HaUUMbIX B IIPOrpaMMe CTapIliel IIKOJIbI, TOCKOJBKY, C OJHON CTOPOHBI, OH
o0ecnieunBaeT MHCTPYMEHTAIbHYIO 0a3zy il M3Y4YEHHUs BCEX €CTECTBEHHO-HAYYHBIX
KypcoB, a C JAPYroil CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBINIJICHHUE
YYAIlUXCSd HAa YpPOBHE, HEOOXOAUMOM JUIsl OCBOCHHMS KYypCOB HH(DOPMATHKH,
OOIIIECTBO3HAHNSA, HCTOPHH, CIOBECHOCTH. B pamMkax [IaHHOTO Kypca ydaluecs
OBJIAJICBAIOT YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM HayKHu, KOoTopas (opMylIupyer
CBOM JJOCTHKEHUS] B MAaTEMaTUYECKOU popme.

Kypc anreOpel M Hayan MaTEeMaTHYECKOTO aHAM3a 3aKJIaJbIBA€T OCHOBY IS
YCTENIHOTO OBJAJICHUs 3aKOHAMHU (PU3WKHU, XUMHUHU, OWOJIOTUH, TIOHUMAHUSI OCHOBHBIX
TEHJACHLUUNA SKOHOMHUKHA M OOIIECTBEHHOW >KM3HH, MO3BOJIAET OPUEHTHPOBATHCS B
COBPEMEHHBIX LU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO HCIOJIb30BATh UX
B TIOBCEIHEBHOHN >XWM3HU. B ToXXe Bpemsi oOBlajeHHe aOCTPAKTHBIMM U JIOTHUYECKU
CTPOTUMU  MaTeMAaTHUYECKUMH KOHCTPYKIMSIMU  pa3BUBAET yMEHHE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HCTUHHOCTh YTBEPKACHHUS, UCTIOIB30BaTh 0000IIEHIE
U KOHKpeTH3alui, aOCTparupoBaHWE M aHAJIOTWI0, (OPMUPYET KpEeaTUBHOE U
KpUTHYECKOe MbllieHne. B Xxoxe wu3ydeHus anreOppl M Hayal MaTeMaTH4YEeCKOro
aHaJIM3a B CTapIIei MIKOJIE ydaluecsl MOdy4aroT HOBBIA OMBIT PEIICHHUsS MPUKIIAIHBIX
3a]1a4, CaMOCTOSITEILHOTO MTOCTPOCHUS MAaTEMAaTHUECKUX MOJIETICH peabHbIX CUTYyaIlHid
¥ MHTEPIPETAINH MOTYICHHBIX PEIICHUH, 3HAKOMSTCS ¢ IPUMEpPaMU MaTeMaTHIECKUX
3aKOHOMEPHOCTe B MNpUPOJE, HAayKe U B HCKYCCTBE, C  BBIJAIOLIUMUCS
MaTEeMaTHYEeCKUMH OTKPBITUSIMU U X aBTOpaMH.

Kypc oOnamaer 3Ha4MTENbHBIM BOCHHUTATEIBHBIM MOTEHIMAJIOM, KOTOPBIH
peanu3yeTcss Kak dYepe3 YyueOHBbIM MaTepuall, CIOCOOCTBYIOIIUNA (OPMUPOBAHUIO
HAyYHOTO MHUPOBO33pEHUS, Tak M dYepe3 CHeHuPHUKYy Yy4eOHOW [eATeTbHOCTH,
TpeOyrolel CaMOCTOSITENbHOCTH, aKKypaTHOCTH, MPOAOJDKUTENBHON KOHIICHTPAIUH
BHUMaHUS U OTBETCTBEHHOCTH 32 MOJIyUYEHHBIN pe3yNbTarT.

B ocHoBe Meronuku oOyueHus aiaredpe M HavajgaM MaTeMaTUYECKOTo aHalIu3a
JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUEHMSL.



Crpykrypa Kypca «Ausredbpa W Hayala MaTeMaTHYECKOTO aHalu3a» BKIIOYACT
CIEAYIOIIME CONEPKATEIBHO-METOAUYECKUE JIMHMM: «Uucna W BBIYMCICHHUSA,
«Dynkuuu u rpaduxkuy, «YpaBHEeHUS U HepaBeHCTBay, «Havama maremaTnueckoro
aHanuza», «MHOXeCTBa M JIOTHKa». Bce OCHOBHBIE COAEPKATEIbHO-METOAUYECKUE
JIMHUY U3Y4aloTCs Ha MPOTSKEHUU JABYX JIET 0Oy4eHUs B CTapIIe 1IKoJIe, €CTECTBEHHO
NOMOJIHSS APYr JApyra M TNOCTENEHHO HACBIIAsCh HOBBIMM TEMaMU W DPa3lellaMH.
JlaHHBIN KypC SBIISETCS WHTEIPATUBHBIM, MOCKOJIBKY OOBEAMHSIET B cebe copepKaHue
HECKOJIbKUX MaTeMaTUYEeCKUX TUCHUIUIMH: alredpa, TPUTOHOMETPUS, MaTeMaTHUYeCKUI
aHaiu3, Teopus MHOXKECTB U Ap. [lo Mepe Toro kak ydaiiuecs OBJafeBalOT BcE Oosee
IIMPOKUM MaTEMaTUYECKUM alllapaToM, y HHUX IIOCJIEI0BATENbHO (OPMHUPYETCS M
COBEPLIECHCTBYETCSI YMEHHUE CTPOUTH MATEMATUYECKYI0 MOJENb PEajJbHOM CUTYyallHH,
NPUMEHATh 3HAHUS, NOJIyYeHHbIE B Kypce «Anrebpa M Hayajga MaTEeMaTUYECKOTO
aHaJu3a», JUIsl PEIIEHUs CaMOCTOSTEIbHO C(HOPMYJIMPOBAHHON MaTeMaTU4eCKOU
3a/1a44, a 3aTEM UHTEPIIPETUPOBATH [10JyYEHHBIN pPE3yJIbTaT.

ConepxarenpHO-MeTOAMYECKAsT JIMHUA «YHClIa W BBIUKMCICHUS» 3aBEpLIACT
(opMHpOBaHHE HABBIKOB WCIIOJIb30BAaHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOE ObLIO
Ha4aTo B OCHOBHOM mikose. B crapmeld mkoje oco0oe BHHUMaHUE YIENAeTCs
(GOpMHUPOBAHUIO TPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B ceOs
UCIOJb30BAaHUE PA3IUYHBIX (OPM  3allUCU  JACUCTBUTEIBHOTO YHUCIA, YMEHHE
PAlMOHAIIBHO BBINIOJHATH JIEUCTBUA C HUMU, JA€JaTh NMIPUKUAKY, OLICHUBATH PE3YJIbTAT.
OOyuaromecss TMOMY4YalOT HaBbIKA MNPUONMKEHHBIX BBIYMCICHUW, BBITOJIHEHUS
JNEUCTBUNA C 4YHCJIaMH, 3allUCAHHBIMA B CTaHJAPTHOW ¢opMe, UCIOIb30BAHUS
MAaTeMaTHYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUMN.

JIuHna «YpaBHEHHSI W HEPABEHCTBA» PEAIM3YETCS Ha IMPOTSIKEHUH BCETO
oOydyeHHs] B cCTapuiedl IIKOJie, TMOCKOJbKY B KaXIOM paslieJe MporpaMMbl
MPEAYCMOTPEHO pEIIeHUE COOTBETCTBYIOIIMX 3aaad. OOydaromiyecss OBIaIEBAOT
pPa3IMYHBIMU  METOJAaMHM PEUICHHS LEeJbIX, pPalWOHAIbHBIX, HWPPALUOHAIbHBIX,
NOKa3aTeNbHbIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHHM, HEPABEHCTB U
ux cucteM. [lomydyeHHbIE YMEHHSI HMCHOJB3YIOTCS MPU HCCIAEAOBAHUM (YHKIHUHA C
NOMOIIBIO TPOU3BOJHOW, PEIICHUM NPUKIAAHBIX 33aJad M 3aJa4 Ha HAXOXKICHUE
HauOOJBITUX ¥ HAaWMEHBIIWX 3HauYeHWW (yHkuu. JlaHHas comepKaTenbHAs JTHHUS
BKJIIOYAET B ce0s Takke (POpMUpPOBAHUE YMEHUUN BBIMOIHATH PACcUYEThl MO opMyiam,
npeoOpa3oBaHUs IIENIBIX, PAIMOHATIBHBIX, UPPAIMOHATIBHBIX U TPUTOHOMETPUUYECKUX
BBIPAKEHUN, a TaKKe BBIPAKEHUN, COAepKaluX cTeneHu u jorapudmel. braromaps
U3YUYEHHUIO  areOpanyeckoro MaTepualia MpPOUCXOJIUT  JajbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO0 M aOCTPAKTHOTO MBIIUICHHS y4aluxcs, (pOpMHUPYIOTCS HaBBIKU
JIeNyKTUBHBIX pacCyXJIeHUH, pabOThl C CHUMBOJBHBIMH (OpMamMH, MpeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHMOCTEH B BHJE pPABEHCTB M HEpaBEeHCTB. AnrebOpa
npennaraeT 3(pQPeKTUBHbIE HHCTPYMEHTHI JJIsl PEIICHUs MPAKTUUYECKUX U €CTECTBEHHO-
Hay4HbBIX 3a/1a4, HarJISJHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK S13bIKA HAYKH.

CopepxarenpHo-MeTOMYeCcKass JUHUS  «DyHKIMH W rpaduKh»  TECHO
IIEpEIIETaeTCsl ¢ APYTMMH JIMHHUSIMHU Kypca, IMOCKOJIBKY B KAaKOM-TO CMBICIIE 3aAaéT



MOCJIEIOBATENbHOCTh M3Yy4YE€HUsI Marepuana. M3ydeHwe CTeneHHOW, IOKa3aTeIbHOU,
jJorapu(MUUEcKOd W TPUTOHOMETPHUYECKUX (PYHKUIMNA, WX CBOMCTB U TpaduKOB,
UCIOJIb30BaHUE (YHKUMUA ISl peHIeHUs 3a7ad W3 JPYruX Y4eOHBIX NPEIMETOB U
peaIbHOM )KU3HHU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM AHAIN30M, TaK U C PEUICHUEM
ypaBHeHU# U HepaBeHCTB. [Ipu 3TOoM Oosbllioe BHUMaHUE yAenseTcss (pOpMUpPOBaAHHUIO
YMEHHs BBIpaXaThb (OpPMyIaMH 3aBHUCUMOCTH MEXIY pPa3IMYHBIMU BEIMYMHAMH,
UCCIIEIOBaTh TMOJy4YeHHbIE (YHKIMH, CTpPOUTh HX Trpaduku. Matepuan 3Toil
COJIEP/KATEIIbHOW JIMHUM HAllEJICH HAa PAa3BUTHE YMEHUW M HABBIKOB, IO3BOJISIOIINX
BBIPA)KAaTh 3aBUCUMOCTH MEXKIY BEIIMYMHAMU B Pa3jIM4HOM (opMe: aHaTUTHUYECKOM,
rpaduyeckoil u cnoBecHoU. Ero n3yuenune cnocoOCTBYeT pa3BUTHIO aJIrOPUTMUYECKOTO
MBIIICHUS, CTTOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AINH, UCITOJIH30BAHUIO aHAJIOTHH.

ConepxarenpHass auHUs «Havama MareMaTHyeckoro aHaiau3a» MO3BOJSET
CYLIECTBEHHO pAaCHIMPUTh KPYyr Kak MaTEeMaTU4YEeCKUX, TaK WM NPHUKIAJHBIX 33]ad,
JOCTYNHBIX OOYYaroOUIMMCs, Y KOTOPBIX MOSIBIISIETCSI BO3MOYKHOCTb HCCIENOBaTh U
CTpPOUTh Ipa@uku (QPYHKIMH, ONpEeAessTh UX HauOOJbIINE W HAUMEHbIINE 3HAUYCHMS,
BBIUMCIATh IUIOMAAH (QUIyp U OOBEMBI TeJl, HAXOAUTh CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHas coaep)kareinpHas JIMHUS OTKPBIBA€T HOBBIE BO3MOYKHOCTH
IOCTPOEHUS MaTEMAaTUYECKUX MOJIEIIEH PEANIBHBIX CUTYalUi, HAXOKICHUS HAaUITy4IIero
peuieHuss B MPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKHX, 3a/Jayax.
3HAaKOMCTBO C OCHOBaMHM MaT€MaTHYECKOr0 aHajh3a CIOCOOCTBYET pPAa3BUTHUIO
a0bCTpaKkTHOTO, (POPMANTBHO-TIOTUYECKOTO U KPEATUBHOI'O MBIIUIEHUSA, (HOPMUPOBAHUIO
YMEHUH pACIO3HaBaTh INPOSIBICHMS 3aKOHOB MAaTEMAaTHKM B HAyKe, TEXHHKE U
uckyccre. OOyyarouecs: y3HatoT O BBIIAIOIIUXCS pe3yibTaTax, MOJTYyYeHHBIX B XOJ€
pPa3BUTHS MATEMATUKU KaK HAyKH, U UX aBTOpax.

ConepxarenpHo-MeToquYeCKass JUHUS «MHOXECTBa M JIOTUKa» B OCHOBHOM
MOCBSIIEHA AIeMEeHTam TEOpUU MHOKECTB. TeopeTuko-MHOKECTBEHHBIE
IPEICTABICHNs IPOHU3BIBAIOT BECh KypC IIKOJIBHOW MATEMATHKHM M NPEIjIararoT
Hanbosiee YHHUBEpPCANbHBIN SI3bIK, OOBEIUHSIOUIMM BCE pa3feibl MaTEeMaTHUKU U €€
NPUJIOKEHUI, OHU CBSI3bIBAIOT Pa3HbIe MATEMATUYECKHE TUCUUIUIMHBI B €IMHOE 1IEJI0E.
[loaToMy BaXHO JaThb  BO3MOXHOCTh  IIKOJIBHUKY  IOHUMAaTh  TEOPETUKO-
MHO>KECTBEHHBIN S3bIK COBPEMEHHOM MAaTEMATHKHU U HUCIIOJIb30BATh €r0 JJISl BIPAXKECHUS
CBOUX MBICIIEH.

B kxypce «AnreOpa m Hayana MaTeMaTHUYECKOTO aHAJIN3a» MPUCYTCTBYIOT TaKXkKe
OCHOBBl MAaTEMaTHYECKOTr0 MOJEIMPOBAHUsS, KOTOpPbIE NPHU3BAHBI CHOPMUPOBATH
HABBIKM TOCTPOEHUSI MOJIEJNEN peallbHbIX CUTYyalluil, UCCIEAOBAHMS 3TUX MOJENEH C
MOMOUIbIO ammapaTa ajireOpbl M MaTeMaTHYeCKOro aHajlu3a M HWHTEpPIpeTaluu
MOJIYYEHHBIX pPE3yNbTaToB. Takue 3amaHusl BIUIETEHbl B KAXKIbIA U3 Ppa3ieiioB
IpOrpaMMbl, MOCKOJIBKY BECh MaTepuajl Kypca MIHPOKO HCIONb3YETCA ISl PEUICHUS
OpUKIAAHbIX 3anad. [lpy pemeHun pealbHbIX NPAKTHYECKUX 3a7ad  ydauluecs
pa3BUBAIOT HaAO0JII01ATEeNIbHOCTD, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIOJB30BaTh AHAIOTHIO, 0000IIaTh M  KOHKPETU3UPOBATH
npobieMy. JlesTenbHOCTh 10 (POPMHPOBAHHUIO HABBHIKOB PEILICHHS MPHUKIAIHBIX 3a7a4



OpraHu3yeTCss B TMPOIECCe W3YyYCHHS BCEX TeM Kypca «Anrebpa u Hayama
MaTeMaTUYECKOr0 aHAIU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM mutaHe Ha M3yUeHHE Kypca aJireOphl M Hadal MaTeMaTHYeCKOIo aHaln3a Ha
0a30BOM ypOBHE OTBOJUTCA 2 yaca B Henenro B 11 kimacce, 68 yacoB 3a roj.

COILEPKAHUE YYEBHOI' O KYPCA
11 KIIACC

YucJa 1 BbIYUCIEHUS

Harypanbnsie u nienbie uncia. [IpuzHaku 1eIMMOCTH LENbIX YHCEIL.
CreneHb ¢ pallMOHAIBHBIM TTOKa3aTenaeM. CBOWCTBA CTEICHH.
Jlorapudm yucna. JleciTuUHbIE U HATYpPAIbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXKEHHI, COAEPKAITUX JTOTapru(MBI.

[IpeoOpa3zoBaHue BBIpAXKEHUN, COAEpPNKAUIUX CTENEHU C PalUOHAIbHBIM
IIOKa3aTEeJIEM.

[Ipumepsl TPUTOHOMETPHUUYECKUX HEPABEHCTB.

IToka3aTenpHbIe YpaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl JIMHEHWHBIX ypaBHEHUM. PellleHME TPUKIATHBIX 3a7a4 C ITOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CucTeMbl M1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHHI, CUCTEM W HEPABEHCTB K PEUICHUI0 MATEMaTHYECKHUX
3a/1a4 ¥ 3aJ]a4 U3 pa3IMuHbIX 00JIacTell HAYKU U PeAIbHON HKU3HHU.

DYyHKIUHN U TPaPUKH

Oyuknus. Ilepuonnyeckue QyHkiuu. IIpoMexyTku MOHOTOHHOCTH (PYHKIUH.
Makcumymbl 1 MUHUMYMBbI QyHKIIMK. Hanbosnblilee 1 HauMeHblIee 3HaueHne PyHKIUN
Ha IIPOMEKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOWCTBA U TPAPUKHU.

[TokazatenpHas u morapudmudeckas GyHKIIUN, UX CBOMCTBA U TpaduKH.

Hcnonp3oBanue rpadukoB GyHKIUA JUIsl pEHICHUS YPAaBHEHUM W JTHUHEHHBIX
CUCTEM.

Hcnonp3oBanue r1padukoB (PyHKUMNA Ui HCCIENOBAHUS TMPOILECCOB U
3aBHCHUMOCTEH, KOTOpbl€ BO3HHKAIOT MpPU PpEHICHHH 3a7ad M3 JPYruX Y4eOHbIX
IPEAMETOB U PEATTbHOM KU3HMU.

Hauaja MmaTeMaTH4eCKOro aHaju3a



HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHUS HEPABEHCTB.

[TpousBognas ¢pyukiuu. ['eomerpuueckuii u GU3NYECKUN CMBICIT IPOU3BOIHOM.

[TpousBoaHbIE 31€MEHTApHBIX (YHKIMI. POpMyINbl HAX0XKJIEHUS MPOU3BOJHON
CYMMBI, IPOU3BEACHUSI U YACTHOTO (QYHKIHUI.

[IpumeHeHre NpPOM3BOAHOM K MCCIEAOBAaHUIO (YHKIMH HAa MOHOTOHHOCTh U
sKCcTpeMyMbl. HaxoxaeHne HaumOONbIIEro M HAWMEHBLIETO 3HA4YeHMs] (PyHKIMH Ha
OTpEe3Ke.

IIpumMeHeHne NPOM3BOJHOM I HAXOXKICHMS HAWIydlIero pELICHHs B
NPUKIIAJHBIX 3aJa4ax, U ONpeNeseHUs] CKOPOCTH Mpolecca, 3aJaHHOro (popmyson
WIH TpauKoM.

[TepBoobOpasnas. Tabmuiia nepBooOpa3HBIX.

WuTerpan, ero reomerpudeckuii 1 pusndeckuii cMpici. Beruncnenue narerpaia
o ¢popmyne Herotrona—Jleitouuma.

IINTAHUPYEMBIE PE3YJIBTATBI

OcBoenune yueOHOro mpeamera «MaremaTukay JOMKHO  00ECTIEYMBATH
JOCTIDKEHUE Ha YpPOBHE CpeHEro o0Iiero oOpa3oBaHUs CIEIYIONIUX JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIugyHOCTHBIE  pe3ydbTaThl  OCBOCHMSI  MPOTpaMMbl  y4yeOHOTO  MpeameTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxnanckoe BOCIUTaHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKON TMO3ZUIIMK O0YyYaromerocss Kak akKTHBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCHUICKOro OOIIeCTBa, MPEACTABICHUEM O MaTeMaTUYECKHUX
OCHOBax ()YHKIITMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, ABICHUMN, TPOIIEAYP IPAKIAHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHUEM B3aWMOJICHCTBOBATh C COIMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX QYHKIUSIMHU ¥ HA3HAYCHUEM.

[TatpnoTnyeckoe BOCIMTAHHUE:

c(hOPMHUPOBAHHOCTHIO POCCUMCKOM TPaKJAHCKOM HJIEHTUYHOCTU, YBAKEHUS K
NPONUIOMY MU HACTOSIIEMY POCCHUMCKOM MaTEMAaTHUKH, LIEHHOCTHBIM OTHOIICHUEM K
JOCTHKEHUSAM POCCHMUCKUX MATEMATUKOB M POCCUMCKOW MATEMAaTHUYECKOM MIKOJIBI, K
WCIIOJIb30BAHUIO OTUX JIOCTMDKCHHM B JIpYTUX HayKaX, TEXHOJOTUsAX, chepax
SKOHOMHUKH.

JIyXOBHO-HpPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEW POCCHUMCKOro Hapojaa; c(HopMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEAECHUS, CBSI3aHHOTO C MPAKTHYECKUM
MIPUMEHCHUEM JIOCTHXKEHUM HAYKH U JAEATEIBHOCTHIO YYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJla B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO.

DCTETUYECKOE BOCIIUTAHUE:



ACTETUYECKUM OTHOLIEHWEM K MHpYy, BKIIOYas OSCTETHKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/au, PEUICHUN, PACCYKIECHUN; BOCIPUUMUYHUBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

®du3nveckoe BOCIUTAHUE!

c(OPMUPOBAHHOCTBIO YMEHMSI IPUMEHATh MATEMAaTUYECKUE 3HAHUS B MHTEpecax
30pOBOTO U 0€30MacHOTO 00pa3a >KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBBIO  (30pPOBOE MHTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH M OTAbIXA,
perynspHas (¢u3nNyecKas aKTUBHOCTb); (DU3MUECKOIO COBEpIICHCTBOBAHUS, IpHU
3aHATUAX CIIOPTUBHO-030POBUTEIBHON ACSITEIBHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYyIy, OCO3HAHHEM IIEHHOCTH TpPYAOJIOOHSI; HHTEPECOM K
pa3nuuHbIM cepaM MpodhecCHOHATEHON EATEeTbHOCTH, CBSI3aHHBIM C MaTEMaTUKON U
e IMPWIOKEHUSIMU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOp Oynyuieil mpodeccuu u
pean30BbIBaTh COOCTBEHHBIE JKM3HEHHBIE IUIAHBI; TOTOBHOCTHIO UM CHOCOOHOCTBIO K
MaTEeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOpa30BaHUIO HA MPOTSHKEHUHM BCEW >KU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHNU MPAKTHUECKUX 3a7a4 MaTeMaTHIeCKOH
HaIpaBJIE€HHOCTH.

DKOJIOrM4€CKOE BOCIIUTAHUE:

C(OPMUPOBAHHOCTBIO ~ HKOJIOTMYECKON  KyJIbTYypbl, IMOHUMAHUEM  BIMSHUS
COLIMAJIbHO-PKOHOMUYECKUX TPOIIECCOB HA COCTOSHHE TMPUPOAHOW W COLMATBHOU
Cpebl, OCO3HAHWEM TJ00aTbHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM; OpueHTaIMen
Ha IPUMEHEHUE MaTeMaTUUECKUX 3HaHUM Ui pelIeHUs 3a/1a4 B 00JIaCTH OKpY:Karolien
Cpelpl, IJAHUPOBAHUS TIOCTYNKOB W OLEHKM HX BO3MOXKHBIX TIIOCJIEICTBUN IS
OKPYXaIOUIEH CPEIbI.

[leHHOCTH HAYYHOTO MTO3HAHUS:

c(OPMHUPOBAHHOCTHIO ~ MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH M OOILECTBEHHOM MPAaKTHKH, MTOHHMMaHUEM MaTeMaTH4YeCKOU
HayKH Kak c(hepbl YeIOBEUECKON NeATENbHOCTH, 3TAlOB €€ Pa3BUTHS U 3HAYUMOCTHU AJIs
pa3BUTHS IMBWIM3AINH, OBJAJCHUEM S3BIKOM MAaTEeMaTHKH W MaTeMaTHYeCKOH
KyJIbTYpOH KaK CpPeICTBOM IMO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIISITh IPOSKTHYIO U
HCCIIEIOBATENbCKYIO A TEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbie pe3yJabTaThl OCBOCHHS MPOTpaMMbl  yu4eOHOTO TMpeameTa
«MaremaTuKka» XapakTepU3YIOTCSl OBJAJICHUEM YHUBEPCAILHBIMH HO3HABAM EIbHbIMU
0elCmBUAMU, YHUBEPCATILHBIMU KOMMYHUKAMUBHBIMU OelUCEUSIMU, YHUBEPCATIbHbIMU
DpecyIAMUBHbIMU OCUCTNBUIMU.

1) Vhusepcanvuvie nosnasamenwvhule Oeticmsusi, obecneuusaom GopmuposaHue
0a308bIX KOCHUMUBHBIX HPOYeCcco8 o0oOyuarowuxcs (0ceoeHue memooos NO3HAHUS
OKPYIHCAIOUeco MUpa, npUMeHeHue J102U4ecKux, UCCie008amenbCKux onepayutl, YMeHu
pabomams ¢ ungpopmayueii).



ba3oBbie Jornueckue neCcTBUSL:

BBIABJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TOHATHI, OTHOIIEHUHA MEXAYy MOHATUAMHU; (OPMYIUPOBATH
omnpeneneHus  MOHSATHUM; yCTaHABIMBATh  CYIIECTBEHHBIM  TMPHU3HAK
KjaccuuKanuy, OCHOBaHUS JJsi OOOOLIEHUS U CpaBHEHUs, KPUTEpUU
MIPOBOJIMMOTI0 aHAJIN3A;

BOCIIPUHHUMATB, dopMynupoBaTh M TPeOOpPa3OBBIBATH  CYXKJICHUS:
YTBEpAUTENIbHbIE U OTPULATEIbHBbIC, €IUHUYHBIE, YacTHbIE U O0OIIuE;
YCIJIOBHBIE;

BBISIBJIAITh MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS B
(dakTax, JaHHBIX, HAOMIOJACHUAX U YTBEPIKICHUSAX; Mpeasiaratb KPUTEPUHU IS
BBIABJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMIL;

JeNaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX U
MHAYKTUBHBIX YMO3aKJIFOUCHHI, YMO3aKIIFOUCHHU 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOATENBHO J10KA3aTENIbCTBA MATEMATUUYECKUX YTBEPIKICHHIM
(OpsiMble U OT TPOTHUBHOIO), BBICTPAUBATh APryMEHTALMIO, MPHBOJUTH
OpUMEpPbl U KOHTPHIPUMEpPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXACHUA U
BBIBOJIBL;

BbIOMpaTh CIOCOO pelleHuss Y4YyeOHOM 3adauu  (CpaBHUBATh HECKOJBKO
BAPDUAHTOB pEUICHUs, BbIOUpaTh HaumboJiee MOAXOMAUIMH ¢  Y4ETOM
CaMOCTOSITENIbHO BbIIEJIEHHBIX KPUTEPHUEB).

ba3oBbie nccinenqoBarenbCKue ICHUCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCICAOBATEIBLCKHUI HMHCTPYMEHT IIO3HAHUS,
GopMynMpoBaTh  BOMPOCHL, (DUKCUPYIOIIUE MPOTHUBOpPEUYHUE, MpoOsIEeMy,
yCTaHaBJIMBATh UCKOMOE U JTaHHOE, (OpMUPOBAThH TUTIOTE3Y, apTYMEHTHPOBATh
CBOIO TO3UIIHIO, MHCHHC,

IPOBOJINTH CAMOCTOSITEIIFHO CINIAHUPOBAHHBIM JKCIEPUMEHT, HCCIICIOBaHUE
10 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYeCKOTO OOBEKTa, SBIICHUS,
nporecca, BBISBICHHIO 3aBUCHMOCTEH MEXKIy OOBEKTaMH, SBJICHUSMH,
IIPOIIeCCaMM;

CaMOCTOSATENbHO (POopMyIHUpOBaThH OOOOIIEHUST W BBIBOJABI MO pe3yJbTaTaM
MPOBEAEHHOTO HAONIOACHUS, HWCCICIOBaHMS, OIICHUBATh JOCTOBEPHOCTH
MOJTYYeHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OIICHUI;

IIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE IIpoliecca, a TakKe BBIJIBUTATh
IIPEITOI0KEHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

PaboTa ¢ uadopmarnueii:

BBISBJIATH JeUIMTE WHPOpPMAIMK, TaHHBIX, HEOOXOJWMBIX IS OTBETa Ha
BOIIPOC U ISl PEIICHUS 3a/1a4H;

BBIOUpPATh WHPOPMAIIMIO M3 UCTOYHHUKOB PA3IMYHBIX THUIIOB, aHAIHM3HPOBATH,
CHCTEMaTH3UPOBATh U MHTEPIPETUPOBATH MH(DOPMAIUIO PA3IMYHBIX BHIOB U
¢dbop™m mpeacTaBICHUS;



2)

CTPYKTYpUPOBaTh HMH(POPMAIMIO, MPEACTaBIATh €€ B pazNUYHbIX (opMax,
WUTIOCTPUPOBATH TpapUUeCcKH;

OIICHUBATh HaJEXKHOCTD uHpopMaIu 1o CaMOCTOSITETILHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSIM.
Yuusepcanvnoie KOMMYHUKAMUGHblE oeticmaus, obecneuusaiom

CHOPMUPOBAHHOCIb COYUATLHBIX HABBIKOS 00YUAIOUUXCSL.
Oo0urenue:

BOCIPUHUMATh U (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMHU U
LEeJIIMU OOILEHUS; SCHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M TMCbMEHHBIX TEKCTAX, 1aBATh MOSICHEHUS MO XOAY PELICHU 33]1a4H,
KOMMEHTHPOBATH MOJIyYeHHBIA PE3YNIbTAT;

B X0ZI€ OOCYXIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOW TEMBI,
npoOJieMbl, pellaeMol 3aJayu, BbICKA3bIBaTh WJEHM, HAIllEJICHHbIE Ha IOMCK
PELIEHUS; COMOCTABIATh CBOM CYXKIEHUS C CYXACHUSAMHU JAPYTMX yYaCTHHUKOB
nauanora, oOHapyKUBaTh Pa3jau4Ke U CXOJICTBO MO3UIIMI; B KOPPEKTHOU (opMe
(opMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;

IPENCTABIATh PE3YyJbTaThl PELICHUs 3aJadM, 3KCIEPUMEHTA, HCCIIEIOBaHUSA,
IPOEKTAa; CaMOCTOSATEIbHO BBIOMpATh (popMar BBICTYIUICHUS C Y4E€TOM 3azad
NPE3EHTALNUN U 0COOEHHOCTEN ayTUTOPUH.

CoTpyIHHYECTBO:

MOHUMAaTh U MCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHON W HWHAMBUAYAIbHOU
paboThl MpW pelIeHud Yy4eOHBIX 3ajay; MNPUHUMATh 1€ COBMECTHOM
JesITeIbHOCTH, TUTAHUPOBATh OPraHU3aLMI0 COBMECTHON padOThI, paclpeeisTh
BUJIbI pabOT, JOTOBapUBAThCs, OOCYXIAaTh MPOLUECC M PE3yJbTaT padOThI;
000011aTh MHCHHS HECKOJILKUX JTIOACH;

y4acTBOBaTh B TPYMNIOBBIX (popMax paboThl (0OCykAcHUs, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbl» ¥ HHBIC); BBHIMOJHATH CBOIO 4YacTh palbOThl U
KOOPAVUHUPOBATh CBOU JICEUCTBUSA C JIPYTMMHU YJIEHAMH KOMAaHIbl; OLEHUBATh
KauyecTBO  CBOEr0  BKJIaJa B  OOIMIA  TOPOAYKT MO  KPUTEPHUSM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

3) Vuusepcanvnvie pezynamuensvie Oeiicmesusi, obecneuusaiom @opmuposanue
CMBICNIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHU.
Camoopranuzanusi:

COCTaBJIATH IIJIaH, AJTOPHUTM PCIICHUSA 3adaydu, BBI6I/IpaTB CII0C00 pemcHuss C

y4€TOM HUMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBAaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOU MH(OpMAITUH.
CaMOKOHTPOJIb:

BJIaJIETh HAaBBIKAMU MO3HABATEIHHON pedIEeKCHU KaK OCO3HAHUS COBEPIIIAEMbIX
JEUCTBUN U MBICIUTEIIBHBIX MPOIECCOB, UX PE3YJbTATOB; BJIAJIETh CIIOCOOAMU
CaMOMpPOBEPKH,  CAMOKOHTpOJISI  Ipolecca W pe3ysibTaTa  pelIeHUd
MaTeMaTUYECKOM 3aJauu;



e TMPEABUAETH TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPH PEIICHUM 3a]1ayH,
BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
JaHHBIX, HAalJICHHBIX OIINOOK, BBISIBIIEHHBIX TPYIHOCTEM;

e OIICHMBAaTh COOTBETCTBHE PE3yJbTaTa LIEJIU U YCIOBUSAM, OOBACHATH NMPUYHUHBI
JOCTHMKEHHMSI WM HENOCTH)KEHUS pPE3YyJbTaTOB JESATEIBHOCTH, HAXOIUTh
OLIKUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

OcBocHue y‘{€6HOFO KypcCa «Anre6pa N HaydajJla MaTCMaTHYCCKOI'O aHaJIn3a) Ha
YPOBHE CpPCAHCTO 06HICFO O6p8,30BaHI/I§I JOJIDKHO oOecrneynBaTh JOCTHKCHHUC
CICAYIOMUX IIPCAMCTHBIX O6p330BaTeJII>HI>IX PE3YJIbTAaTOB:

11 KITACC

Yuciia u BBIYMCTICHUS

OnepupoBarh MOHATUSAMU: HATYPAJIbHOE, IIEJ0€ YHMCIIO; MCIOJIb30BaTh MPU3HAKH
JEIUMOCTH LENbIX YUCEN, Pa3I0KEHHE YMCIIA HA MPOCThIE MHOXHUTEIM JUIsl pEUICHUS
3a1a4.

OnepupoBaTh MOHATUEM: CTETIEHD C PALIMOHAIBHBIM MTOKA3aTEIIEM.

OnepupoBarh MNOHATUSMHU: JOrapupM 4YHCIA, JAECATHYHBIE M HATypaJbHbIE
Jorapu@Msl.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHATH CBOMCTBA CTEMEHHW JUIsl MPeoOpa30BaHUs BBHIPAKECHHM; ONMEPUPOBATH
MOHATHUAMU: II0OKA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO; pEIIaTh OCHOBHBIC THUIIBI
IIOKA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.

BoeimonHsaTh  mpeoOpa3oBaHUSt  BBIPAKEHUM,  COAEpKAIIMX  JIOTapu(MBbI;
OTIEpUPOBATh TOHSATUSIMU: JIOTapU(PMUUYECKOE YpaBHEHHWE U HEPABEHCTBO, peEIIaTh
OCHOBHBIE THUIIBI JIOTapU(PMHUUECKUX YPaBHEHUM U HEPABEHCTB.

Haxomuts perrenus npoCTenmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh MOHATHUSMH: CUCTEMA JIMHEWHBIX YPABHEHHM M €€ pEIICHUE;
VCTIOJIb30BATh CUCTEMY JIMHENHBIX YPABHEHUN JJIS1 PEIICHUS ITPAKTUYECKUX 3a1a4.

Haxomute pemeHuss NpOCTEUIIMX CUCTEM U COBOKYITHOCTEW PAlMOHAIBHBIX
YPaBHEHUN U HEPABEHCTB.

MopenupoBaTh peajibHbIe CUTYyaIlMi Ha S3bIKE aJreOpbl, COCTABIATH BBIPAXKCHUS,
YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI 10 YCIOBUIO 3a7a4YU, UCCIIENOBATH OCTPOCHHBIE
MOJICIIH C UCIIOJIb30BAaHUEM allapaTa ajreopsbl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh MOHATUSIMHE: IEPUOAUIECKAs (DYHKITHS, TPOMEKYTKH MOHOTOHHOCTH
(GyHKUIMM, TOYKHA SKCTpemMyMa (GYHKUMM, HauOoJbIllee W HauMEHbIIee 3HAYeHUs
(GYHKUIMM HA TPOMEXYTKE; MCIOJIb30BaTh MX JJIA UCciaeAoBaHUs (QYyHKUIHMH, 33JlaHHON
rpauKoM.



OnepupoBaTh MNOHATUSIMH: TpaUKU [OKA3aTeIbHOM, JIOTapUPMUUECKOW U
TPUTOHOMETPUYECKUX (YHKIUH; H300pakaTh WX HA KOOPAMHATHOW IJIOCKOCTH U
UCIIOJIb30BaTh JJIsSl PELICHUS] YPaBHEHU U HEPABEHCTB.

N300paxkaTh Ha KOOPJIMHATHOM IJIOCKOCTH TpaUKu JTUHEHHBIX YpaBHEHUU U
UCIIOJIb30BaTh UX JJI PEUICHUS CUCTEMBI JIMHENHBIX YPaBHEHUIA.

Hcnonb3oBath rpaduku QyHKIUN 17151 UCCIIEIOBAHUS IPOLIECCOB U 3aBUCUMOCTEMN
U3 IPYruX y4eOHbIX TUCHIHUILINH.

Hayana mareMaTH4eCcKOro aHaIU3a

OnepupoBaTh MOHATHSAMH: HeNpepbiBHASA (YHKIHUSA; NPOU3BOAHAA (DYHKIUU;
MCIIOJIb30BaTh TEOMETPUUECKU M (U3UYECKUN CMBICI MPOU3BOIHON ISl PEIICHUS
3az1ay.

Haxonuth Npou3BOJAHBIE 3JEMEHTApPHBIX (YHKIHM, BBIYUCIATH HTPOU3BOIHbBIE
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh MPOM3BOJHYIO JUISl MCCIENOBAHUS (DYHKIMM HA MOHOTOHHOCThH U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHUS K IOCTPOEHUIO I'pauKOB.

Hcnonb30BaTh NPOU3BOAHYIO JUIA HAXOXKIECHHWS HAWIY4YIIETO pELICHHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a1a4ax.

OnepupoBaTb  MNOHATHSAMH:  MepBooOpa3Hass M MHTErpajg;  MOHUMATh
reOMEeTpUUYECKUN U PU3NYECKUIN CMBICIT UHTErpasa.

HaxoauTte nepBooOpa3Hble 3JIEMEHTapHbIX (YHKIMM; BBIUUCIATH HHTErpasl 10
dbopmyne Hetorona—JleiiOnuia.

Pemares npuknagHele 3agayd, B TOM YHCIE COLHAIBHO-3KOHOMHYECKOTO H
(u3nuecKoro xapakrepa, CpeJICTBaMU MaTEMAaTUYECKOTO aHAIN3A.
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HOACHUTEJBHASA 3AIINCKA

VYyebnbiil Kypc «Anredpa U Hayalla MAaTEMAaTUYECKOTO aHAIN3a» SBIIAECTCS OAHUM
u3 Hambosee 3HAYMMBIX B MPOTPAMME CPETHETro 00IIero oOpa3oBaHMs, MOCKOIBKY, C
OJIHOM CTOpPOHBI, OH O00ECHEeYMBACT MHCTPYMEHTAJIbHYIO 0a3zy Mg H3YyYEHHs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOpPOHBI, (DOPMHpYET JOTHYecKoe U
a0CTpaKTHOE MBIIUICHHE OOyYaronMxcsi Ha YpOBHE, HEOOXOJUMOM JUIsl OCBOCHHS
uH(pOpPMATUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH M APYrUX IUCHUIUIMH. B
pamMKax JaHHOTO y4eOHOTo Kypca 00ydJarolrecs OBJIaJeBAlOT YHUBEPCAIBHBIM SI3bIKOM
COBPEMEHHOM HayKu, KOTOpass (OpMYJIHPYET CBOU JOCTHKEHHS B MAaTeMaTHYECKOU
dbopwme.

VY4eOHbIi Kypc anreOpbl 1 Hauaja MaTEMaTUYECKOTO aHaJIM3a 3aKJIa/IbIBa€T OCHOBY
JUIA YCHEIIHOTO OBJaJACHUA 3aKOHaMHU (U3MKH, XUMUHU, OWOJIOTMH, IOHUMaHUs
OCHOBHBIX TEHACHIUNA Pa3BUTHSA SKOHOMHKH W OOINECTBEHHOW >KW3HH, IO3BOJISICT
OPUEHTHPOBATHCS B COBPEMEHHBIX IIM(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO UCIOJIb30BaTh UX JJIS JalbHEWIIEro 00pa30BaHUs U B TIOBCETHEBHOM JKU3HMU.
B 1O xe Bpems oBianeHuEe aOCTPAKTHBIMH U JIOTMYECKH CTPOTUMHU KOHCTPYKLHSMHU
anreOpbl 1 MaTEeMaTUYECKOTO aHalM3a Pa3BUBAET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBATh HMCTUHHOCTb, JIOKa3bIBaTh YTBEPXKICHHUS C TOMOIIBI0 HHIYKIUU WU
paccyxaatb  JOEAyKTHBHO,  HCIONB30BaTh  0000IIEHWE W  KOHKPETU3AIHIO,
abcTparvupoBaHHe U aHAJIOTHIO, (POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIJICHHE.

B xonme wusydenus yueOHOro Kypca «Aurebpa W Hadajga MaTeMaTUYECKOTO
aHaM3a» OO0ydYaromMecss MOJMy4YaloT HOBBIM OMBIT PEIICHUs NPUKIATHBIX 3aad,
CaMOCTOSITENIFHOTO TIOCTPOCHUS MAaTeMaTHYeCKHUX MOJeNield pEealbHbIX CHUTYaIlHi,
MHTEPIPETALNN TOJYYCHHbIX PELICHHH, 3HAKOMSTCS C MpUMEpaMH MaTeMaTUYECKUX
3aKOHOMEPHOCTEN B PUPOJIE, HAYKE U UCKYCCTBE, C BBIIAIOIIMMUCS MaTEMaTHYECKUMHU
OTKPBITUSIMU U UX aBTOPAMHU.

VYuebHbiii Kypc o007agaeT 3HAYUTENBHBIM BOCIHUTATEIBHBIM MOTEHIMAIOM,
KOTOPBIA ~ peanu3yercs Kak uepe3 ydeOHBId Marepuall, CIIOCOOCTBYIOIIUN
(GbOpMHPOBAHHIO HAy4YHOTO MHPOBO33PEHUS, TaK H 4Yepe3 chenupuKky ydeOHOM
JESTeNIbHOCTH,  TpeOylomel  MPOJOJDKUTENBHOM ~ KOHIEHTpAlMM  BHUMAaHMUS,
CaMOCTOSITEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJyUYEHHBIN pe3ybTarT.

B ocHoBe Meronmukm oOyueHuUs: aiareOpe W HadajaM MaTEeMaTHYeCKOTO aHaan3a
JICKUT ACSITETbHOCTHBIN MPUHITUT O0YICHHS.

B crpykrype yueOHOro kypca «Ainrebpa ¥ Hayajga MaTeMaTUYECKOTO AHAIU3a»
BBIJIEJICHBl  CIIEAYIOIIME  COJEp)KaTelbHO-MeToauueckue  JguHuu: «Yucaa u
BeIUMCHCHUS», «DyHKIMM u Tpadukm», «YpaBHEHHS W HeEpaBeHCTBa», «Hauama
MaTEMaTUYECKOIo aHanu3ay, «MHOKeCTBa U JIOTUKay. Bce OCHOBHBIE COJIEpPKATENbHO-
METOJIMYECKUE JIMHUW H3Y4arOTCS Ha MPOTSKEHHHM JBYX JIeT OOy4eHHs Ha YPOBHE
cpenHero obmero oOpa3oBaHUs, €CTECTBEHHO IOMOJIHSS IPYr JApyra W TMOCTENEHHO
HACBIIIASICh HOBBIMHM TeMaMH U pa3fenamu. JlaHHbI Yy4eOHbI Kypc SBIsIeTCS
UHTErPAaTUBHBIM, TIOCKOJBKY 0O0belIuHseT B cebe CcoJep)KaHhe HECKOJIbKUX



MaTEeMaTHYECKUX JMCLUUILUINH, TaKUX Kak anreOpa, TPUrOHOMETPHs, MaTeMaTHUYECKHA
aHaJIu3, TEOpUs MHOXKECTB, MaTeMaTH4ecKas Joruka u apyrue. Ilo mepe Toro kak
oOydaroniyecs: OBIaJeBaloT BcE 0osiee MHUPOKUM MATEMATHYECKUM ammapaTroM, Y HUX
nociieoBaTeNbHO  (opMuUpyeTcs U COBEpPUICHCTBYETCS ~ YMEHHE  CTPOMUTh
MaTeMaTHYECKYI0 MOJENb PEAIbHON CUTyallud, NPUMEHSATh 3HAHUS, MOJYYEHHBIE MPU
M3Y4YeHUH Yy4eOHOro Kypca, UIS PEIICHHS CaMOCTOSITENbHO CPOPMYIUPOBAHHON
MAaTEMATUYECKOM 3a/1a4M, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenpHO-MeTOANYECKAsT JHHUSA «YHClIa W BBIUMCICHUS» 3aBEPIIAECT
(dbopMHpOBaHHE HABBIKOB HCIIOJIb30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOE ObLIO
HAYaTO Ha ypOBHE OCHOBHOro obOmiero oOpa3oBanus. Ha ypoBHe cpemnero oOriero
oOpa3oBaHusi 0co00e BHHUMaHHE yAETsSeTCs (OPMUPOBAHUIO HABBIKOB PaLlMOHAIBHBIX
BBIYMCIICHUM, BKIIIOYAIOMIMX B C€Osl UCIONB30BaHUE PA3IMYHBIX (DOpPM 3amucu 4yucia,
YMEHHUE JeNaThb MPUKUAKY, BBIIOJHATh NPUOIMKEHHBIE BBIYMCICHUS, OLICHUBATH
YUCIIOBBIE BBIPAXEHHS, paboTaTh C MaTEMaTHUYECKUMU KOHCTaHTAMU. 3HAKOMbIE
00y4aronMMcsi MHOXKECTBA HATYPaJIbHBIX, LIEJbIX, PALMOHAIBHBIX U JACHCTBUTEIBHBIX
YuCeN AOMOIHSIIOTCS MHOKECTBOM KOMILIEKCHBIX YUCEN. B KaKIOM M3 3TUX MHOXXECTB
paccMaTpuBalOTCA CBOMCTBEHHbBIE €My clielu(UUecKre 3a7aud M ONepaluu: JeJIeHUue
HAalleJI0, ONEPUPOBAHME OCTATKAMHM Ha MHOYKECTBE LEJBIX YHUCEN, 0COOble CBOWMCTBA
palOHATIbHBIX M HPPALMOHAIBHBIX 4YHUCEN, apu(pMETHUYECKHE OIepalu, a TaKxkKe
M3BJICUCHUE KOPHS HaTypaJbHOW CTENEHM Ha MHOYKECTBE KOMIUIEKCHBIX YHCET.
brnaronapss mocnenoBaTeIbHOMY pAaCHIMPEHHIO Kpyra HCHOJb3YEMbIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSMH HMX NPHUMEHEHHUS JUIsl PEIICHMS pPa3IudHbIX 3a/1a4
(GopMupyeTcsi HpelacTaBICHHE O E€AMHCTBE MAaTeMAaTUKU Kak HaykKd W e€ pojau B
MOCTPOEHUU MOJENEeH pEealbHOr0 MHpa, MHUPOKO HCHOJB3YIOTCS 0000IIeHHEe |
KOHKpPETH3aLUS.

JIuaus «YpaBHEHUST M HEPABEHCTBA» pEATU3YETCs Ha MPOTSKEHUU BCEro
oOyueHHUs Ha ypOBHE CpEeAHEro oOuiero oopazoBaHus, MOCKOJIBKY B KaXKJIOM pasjele
[IporpamMmMbl TIPEyCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX 3axad. B  pesynbraTe
oOydJaroniyecs OBJIAJIEBAIOT PA3IMYHBIMM METOAAMHU pEUICHUS pPAlMOHAJbHBIX,
UPpPALMOHANBHBIX, [OKAa3aTENbHBIX, JOrapu(PMUUYECKUX U TPUTOHOMETPUUYECKUX
YpPaBHEHUM, HEPAaBEHCTB M CHUCTEM, a TakXke 3a]ay, COJepKallUX IapaMeTpshl.
[lommyuyeHHble yMEHMSI LIMPOKO HCIOJB3YIOTCSA TPU HUCCIEAOBaHMM (YHKIUH C
ITOMOILBIO NMPOU3BOJHOM, MPU PELICHUU NPUKIAJHBIX 337a4 W 3aJa4 Ha HaXOXKICHUE
HaMOONBIINX M HAaUMEHbIIUX 3HaueHud (yHkuuH. J[aHHas conep)kaTelibHasl JIMHUS
BKJIIOYAET B ce0s Takke (pOpMUPOBAHUE YMEHUM BBINOIHATH PAcyEThl MO (GopMyiam,
npeoOpa3oBaHus  PALMOHAIBHBIX,  HUPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX
BBIPOKCHUM, a TaKXKE BBIPAKCHUM, COJCP)KAIUX CTeNeHU W jorapudmbl. braromaps
U3YYCHHUIO  areOpanyeckoro MaTepualia MpPOUCXOJIUT  JajbHEHIee pa3BUTHE
AITOPUTMHYECKOTO U a0CTPAKTHOTO MBIIUIEHUS 00y4Yaromuxcs, pOpMUPYIOTCS HABBIKU
JNEAYKTUBHBIX pPacCy>KJIe€HUM, pabOThl C CHUMBOJBHBIMU (OpPMaMH, MPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTE B BHUJIE PABEHCTB W HEPABEHCTB. Anreodpa



npenaraet 3QpPeKTUBHbIE HHCTPYMEHTBHI AJISl PELUICHHUS MPAKTUYECKUX U €CTECTBEHHO-
Hay4YHbIX 3371a4, HAaIJISIIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK 3bIKa HAYKH.

CopepxarenpHo-MeTOonMYecKass JiMHUA «DPyHKIUM U TpapuKU»  TECHO
HEepeIIeTaeTCs ¢ APYTUMH JUHUAMH Y4eOHOTO Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE
3aJaéT  MOCJIEAOBATEIbHOCTh  M3y4eHUs  Marepuana. M3ydeHue  CTENEHHOM,
MOKa3aTeIbHON, JIOTApUPMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIMN, UX CBOMCTB H
rpaduKoB, HCMOJb30BaHME (YHKUMN JUIs pelIeHus 3afad W3 JPYruxX Y4eOHBIX
IPEIMETOB U PEAJIbHON KU3HU TECHO CBA3aHO KaK ¢ MaTeMaTUYECKUM aHAJIM30M, TaK U
C pELIEHUEM YypaBHEHUI M HepaBeHCTB. IIpu 3ToM Oonbllloe BHUMAHHUE YJENSIETCA
(GopMUpPOBaHHIO YMEHHUsSI BBIpaKaTh (POpMyrIaMH 3aBUCHMOCTH MEXAY pPa3TIMYHBIMU
BEJIMYMHAMH, UCCIIEOBaTh MOJyYeHHbIE (YHKIMH, CTPOUTh UX Trpaduxu. Marepuan
ATOM COAEPKATEIbHOM JIMHUM HALIEJIEH HA PA3BUTHE YMEHUN U HABBIKOB, MTO3BOJISIOLINX
BbIpaXaTh 3aBUCHUMOCTH MEXIYy BEIMUYMHAMHU B Pa3IMYHON (opme: aHAIUTUYECKOM,
rpaduueckoil u cioBecHol. Ero n3yueHnue cnocoOCTByeT pa3BUTHIO aITOPUTMUYECKOTO
MBIIUIEHUS, CIIOCOOHOCTH K 000OIIEHUIO U KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas auHUs «Havama MareMaTHyeckoro aHaiau3a» MO3BOJSET
CYLIECTBEHHO pAaCIIMPUTh KPyr Kak MaTEMaTU4YECKHUX, TaK M IPUKIAJHBIX 3ajad,
JOCTYMHBIX 00YYaIOUIMMCS, TAK KaK Y HUX HOSBIISAETCS BO3MOXHOCTb CTPOUTH I'paduKu
CJIOKHBIX (PYHKLMH, OTPEAEIATh UX HauOOJbIINE U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD
miomaay Guryp u oObEMBI TeJl, HAXOJAUTh CKOPOCTH U YCKOPEHHUs IpolieccoB. JlanHas
coJiepKaTeNbHas JIMHUSI OTKPBIBAET HOBBIE BOZMOXXHOCTH MOCTPOCHHSI MAaTEMATUUECKUX
MOJENIEl pPEANbHBIX CUTyallMd, T[I03BOJISIET HAXOAWUTh HAWIydlllee pEUICHUE B
OPUKJIAJHBIX, B TOM YHCJIE COLHAIBHO-DKOHOMMYECKHUX, 3a7adyax. 3HAKOMCTBO C
OCHOBaMHM MAaTEMaTHYECKOr0 aHalu3a CIOCOOCTBYET pa3BUTHUIO a0CTPAKTHOTIO,
(OpMaNIbHO-JIOTMYECKOTO M KPEaTUBHOTO MBINLIEHUS, (OPMUPOBAHUIO YMEHHM
pacno3HaBaTh MNPOSIBJIEHUS 3aKOHOB MAaTEMaTWKUM B HayKe, TEXHUKE M HCKYCCTBE.
OOyuaromuecs y3HaIOT O BBIJAIOUIMXCS Pe3yJbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHUSA
MaTeMaTHKH Kak HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeToquvecKas JMHUS «MHOXECTBA U JIOTHKA) BKJIIOYAET B ceOs
AJIEMEHThI TEOPUU MHOKECTB M MaTEeMaTHUYECKOUW JIOTUKHU. TeopeTHKO-MHOKECTBEHHbBIE
MIPEACTABJICHHUS] MPOHU3BIBAIOT BECh KypC MIKOJBHOM MaTeMaTUKA W IPeaiararor
HaubOosee yHHMBEPCAIbHBIA S3bIK, OOBEIUHSIOIIMN BCE pa3lesibl MAaTeMaTUKU U e
MPWIOKEHUN, OHHU CBS3bIBAIOT pa3HblE MATEMaTUYECKHWE JHUCLUUILUIMHBI W HX
NpWIOKEHUs! B eauHoe 1esoe. [loaToMy BakHO JaTh BO3MOXKHOCTH OOy4YaroIIeMycCs
NOHUMAaTh  TEOPETUKO-MHOXXECTBEHHBIH  S3BIK  COBPEMEHHOM  MaTeMaTUKH U
HCIIOJIB30BaTh €ro ISl BBIPAXKEHMSI CBOMX MbICHEH. J[pyruM BaKHBIM IPU3HAKOM
MaTEeMaTHKU KaK HAyKH CIEAyeT MPU3HATh CBOMCTBEHHYIO € CTPOrocTb 000CHOBAHUM
U CJIEIOBAaHUE OIpPENEIEHHBIM IpPaBUIaM MOCTPOEHUS JOKa3aTesIbCTB. 3HAKOMCTBO C
AJIEMEHTaMU MAaTE€MaTU4YEeCKOW JIOTUKM CIOCOOCTBYET Pa3BUTUIO  JIOTUYECKOIO
MBILUIEHUS OOYy4aroluXcs, MO3BOJSAET UM CTPOUTh CBOM PAaCCYXIEHHS Ha OCHOBE
JIOTUYECKHUX MPaBUII, POPMUPYET HABBIKM KPUTUUECKOTO MBIIIIJICHHS.



B yuebHOM Kypce «Anredpa u Hadasia MaTeMaTHIECKOTO aHAIIN3a) MPUCYTCTBYIOT
OCHOBBl MAaTEMaTHUYECKOTO MOJEIUPOBAHUS, KOTOPHIC MPHU3BAHBI CIOCOOCTBOBATH
(OpPMHPOBAHNIO HABBIKOB IOCTPOCHUS MOJICICH pCalbHBIX CUTYAIlMH, MCCIICIOBAHUS
3TUX MOJCIICH C TIIOMOIIBIO ammapara aireOpsl M MaTeMaTHYeCKOro aHaju3a,
WHTEPIPETAlM TIOJYUYCHHBIX PE3yNbTaToB. Takue 3ajaHUs BIUICTCHBI B KaXKIbIH W3
pasmenoB TPOTpaMMbl, IIOCKOJIBKY BECh MaTepual y4eOHOro Kypca MIUPOKO
WCIIONIB3YETCSl  JJIsI  PEIICHHUS TPUKIATHBIX 3amad. [Ipy  pemeHnn peanbHBIX
IMPAKTUYCCKUX 3a7a9 OOyJarOIIMecs pa3BUBAIOT HAOMIOAATCIIBHOCTh, YMEHHUE HAaXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOJIB30BaTh AHAJIOTHIO, 0000IIaTh |
KOHKPETH3UPOBaTh MpodsieMy. JlesTeasHOCTh TI0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKIAAHBIX 3a7a49 OPTraHU3YEeTCS B TPOIECCE M3YYCHHsI BCEX TeM Y4eOHOro Kypca
«Anrebpa 1 HayaIa MaTeMaTHYEeCKOTO aHAIIA3ay.

Ha u3ydenue ydeOHOro kypca «Anredpa M Hayajga MaTeMaTHUYECKOTO aHAIIM3a»
otBoauTcs B 11 kmacce — 136 yacoB (4 yaca B HEICIIO).

COAEPKAHUE OBYYEHUSA
11 KIIACC

Yuciia u BIYUCTIEHUS

Harypanbnbie u nenpie uyncia. [IpuMeHeHne npru3HakoB AEITUMOCTH LEIIbIX YUCEIL,
HanOobIMi 00mumii nenurensd (naiee — HOJI) n HaumensIiee ob1iee kpaTHoe (anee —
HOK), ocratkoB mo moaymnto, aiaroputMa EBkiaupa myis penieHus 3aaad B IEJIbIX
YHUCIIaX.

Kowmrmnekcupie uncna. AnreOpandeckas U TpUrOHOMeTpudeckas (OpMbl 3alUCH
KOMITJIEKCHOTO 4ucia. Apudmerndeckue omepanud ¢ KOMIUIEKCHBIMH YHWCJIaMHU.
N300pakeHre KOMITJIEKCHBIX YHCENT Ha KOOPAMHATHOU ruiockoctu. @opmyrna Myaspa.
Kopnu n-oii cTeneHn u3 KOMIUIEKCHOTO uKchia. [[puMeHeHrne KOMIUIEKCHBIX YHACEN IS
penieHust PU3NIECKUX U TEOMETPUUECKUX 3a/1au.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYIMHOCTh YPaBHEHUIl U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U
CHUCTEMBI-CIEACTBUA. PaBHOCUIIbHBIC HEPABEHCTBA.

Ot60p KOpHEN TPUTOHOMETPUYECKUX YPaBHEHUU c IIOMOII[BIO
TPUTOHOMETPUYECKOU OKPYKHOCTHU. PerieHne TpuroHoMeTpuueCcKrux HEPABEHCTB.

OcHOBHBIE METOJIBI PEIICHUS TTOKA3ATEIbHBIX U JOTapU(MUUECKUX HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUSI UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUS CUCTEM M COBOKYIHOCTEM palvOHaIbHBIX,
UpPpalMOHATBHBIX, TOKA3aTEIbHBIX U JIOrapU(PMUUYECKUX YPABHEHU.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMMU.

[IpumeHeHne ypaBHEHHI, CUCTEM W HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKUX
3a/la4 W 3a7a4 U3 Pa3IMYHbIX 00JacTed HaAyKW M peajbHOM >KU3HHU, MHTEPIpETalus
MOJIyYEHHBIX PE3YJIbTATOB.



DYyHKIUHU U TPAPUKHU

I'padpuk xommosuumu ¢GyHKui. ['eomerpuueckue o00pa3bl ypaBHEHUH WU
HEPABEHCTB HAa KOOPJIAMHATHOM INIOCKOCTH.

Tpuronomerpudeckue QyHKIHMH, UX CBONCTBA U TPAPUKH.

['padmyeckue MeTo bl pellieHUs] ypaBHEHUN U HepaBeHCTB. [ paduueckue MeTo bl
peleHns 3a1a4 ¢ mapameTpaMu.

Ucnonp3oBanne rpadukoB (yHKOWA I  UCCICNOBAHUS  TMPOIECCOB M|
3aBHCHMOCTEH, KOTOpbIE€ BO3HMKAIOT IMpPU pEHIEHMH 3ajJad M3 JPYruX Y4eOHbIX
IPEIMETOB U PEAIBHON KU3HH.

Hayana mareMaTH4ecKOro aHajIu3a

[IpumeHeHrne NPOU3BOMHON K HCCIEAOBAHUIO (PYHKIMI HAa MOHOTOHHOCTb H
skcTpeMyMbl. HaxoxkneHve HaumOOJbIIEro M HAaWMEHbBIIETO0 3HAYEHUN HENpepbIBHON
GyHKIIUU Ha OTpE3KE.

[IpuMeHeHrne TNPOM3BOJHOM I HAXOXKACHUS HAaWIydllero pelIeHUus B
MPUKJIAIHBIX 3a/1a4ax, I ONPENEIEHUsI CKOPOCTH U YCKOPEHHUs MpoLecca, 3aJaHHOTO
(dopmynoii unu rpaduKoMm.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpasHbie
arieMeHTapHbIX QpyHkuuid. [IpaBuia HaxoX1eHUs IEpBOOOPa3HBIX.

WNurerpan. ['eomerpuyecknuil CMbICI HHTErpajia. BeruncieHue onpenenéHHOro
uHTerpana no gpopmyne Herotona-Jleionuna.

[IpuMeHeHre uHTerpanga A HaXOXKACHUS TUIOLaAel MIOCKUX QUryp u o0bEMoB
r€OMETPUYECKHX TEI.

[Ipumepst  pemennit  nuddepeHIHaNIbHBIX  ypaBHEHUNA. MaTtemaTtudeckoe
MOJEJIMPOBAHUE PEATTbHBIX MPOLIECCOB C MOMOIIbIO AU PepeHInanbHbIX YpaBHEHUH.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YUEBHOI'O KYPCA «AJI'EBPA
1 HAYAJIA MATEMATHUYECKOT'O AHAJIM3A» (YTJIVYBJIEHHBIN YPOBEHD)
HA YPOBHE CPEJHEI'O OBILIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kaaHCKOr0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKONW TO3UIMK OOyYaromerocs Kak aKTHBHOTO H
OTBETCTBEHHOTO YJIEHa POCCHIMCKOrO OOIIECTBa, MPEACTABICHUE O MaTeMaTHYECKHX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYP, SABJICHHM, IPOLIEAYpP IPaKIaHCKOTO
oO1iecTBa (BHIOOPHI, OMPOCHI U APYTroe), YMEHUE B3aUMOJIEUCTBOBATH C COIUAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIIUSIMH H HA3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCHICKON TPaXTAHCKOW WIACHTUYHOCTH, YBAXKEHUS K
IOPOLLIOMY UM HACTOSIIEMY POCCHMCKOM MAaTEMAaTHKH, LEHHOCTHOE OTHOILIECHHUE K



JNOCTHKEHUAM POCCUMCKMX MATEMATUKOB M POCCUMCKOW MATEMAaTHUYECKOM IIKOJIBI,
MCIOJIb30BAaHUE 3TUX JOCTIXKEHUHN B IPYTUX HAyKax, TEXHOJOTHX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHWE JyXOBHBIX IIEHHOCTEH pOCCUICKOrO Hapoja, c(HOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHHUS, ATHUYECKOTO TOBEICHUS, CBSI3aHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUW HAayKH U JEATEIbHOCTBIO YUEHOIO, OCO3HAHHE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWYUBOIO OYIyIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpY, BKIIOYas JCTETHUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEN, OOBEKTOB, 3aJay, PELIECHUN, PACCYKIECHUH, BOCIPUUMUYUBOCTH K
MaTE€MaTUYECKUM acleKTaM Pa3IuvHbIX BUJOB HCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(OPMUPOBAHHOCTh YMEHMs NMPUMEHATh MaTeMaTHYECKHE 3HAHHUS B HHTEpecax
310poBOro u Oe3omacHOro oOpa3a JKUM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (30pOBOE MHTAHHE, COATAHCUPOBAHHBIA PEXUM 3aHATUH M OTAbIXA,
peryisipHas gu3anyeckas akTUBHOCTb), PU3NYECKOE COBEPUICHCTBOBAHUE MPU 3aHATUIX
CIIOPTUBHO-03J0POBUTEIBHON 1E€ATEIBHOCTBIO;

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HaHHE LEHHOCTU TPYAOJIO0US, HHTEPEC K Pa3INuHbIM
chepam TmpodeCCUOHAIBLHONW JACSTEILHOCTH, CBSI3aHHBIM C MaTeMaTUKOW u €€
MPWIOKEHUSIMUA, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymiel npodeccun u
peal30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIaHBI, T'OTOBHOCTh M CIIOCOOHOCTb K
MaTeMaTUYeCKOMY OOpa30BaHHI0O M CaMOOOpa30BaHUIO Ha MPOTSKEHUM BCEH JKU3HH,
TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEHICHUH MPAKTUYECKUX 3aJ1a4 MAaTEMaTUYECKON
HaIpaBJIECHHOCTH;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTH FKOJIOTMUYECKON KYJIbTYphbl, TOHUMAaHHE BIUSHUS COLUAIbHO-
SKOHOMHUYECKHUX IPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpensl,
OCO3HaHWE TIJIO00ATBHOTO XapakTepa HKOJIOTMYECKUX MpoOJieM, OpUEHTalusi Ha
NpPUMEHEHUE MATEMaTUYECKUX 3HAHUM U1 pellleHUs 3aJad B 00JIACTU OKPYKaIOIIeH
Cpenbl, IUIAHUPOBAHHE IIOCTYIIKOB M OLEHKM HMX BO3MOXHBIX IIOCIEACTBUI IS
OKpYXaroulen Cpepl;

8) HeHHOCTH HAYYHOTI'0 O3HAHMSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOLIECTBEHHON NMPAKTUKH, TOHUMAHWE MAaTEMAaTHUYECKOW HAyKU Kak
cdepbl YeIOBEYECKON AESITebHOCTH, 3TAllOB €€ Pa3BUTHS M 3HAYUMOCTHU JIJISl Pa3BUTHUSA
LMBWJIN3ALMU, OBJIAJICHUE S3BIKOM MAaTEMaTUKH M MaTEMaTHYECKON KyJIbTYpOU Kak
CpPEICTBOM  I[O3HAHMS  MHpPA, TOTOBHOCTb  OCYIIECTBISITH  MPOEKTHYIO U
UCCIIEI0BATENBCKYIO JIEATEIbHOCTh MHANBUIAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI



Ilo3naBaTebHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUSA

ba3oBble Jornyeckue 1eicTBUA:

BBISIBIISITh W XapaKTepHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEeMaTUYECKUX
00BEKTOB, TMOHATUHN, OTHOIICHUH MEXIY MOHATUAMH, (POPMYIHUPOBATH OINPEIACICHUS
MOHSTHH, YCTAaHABIMBATH CYIIECTBEHHBIH MpPHU3HAK KIaCCHU(PUKAIMK, OCHOBAHUS JUIs
00001IIeHHs ¥ CPAaBHEHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAIHN3a;

BOCIIPUHUMATh, (DOPMYITUPOBATH U MPEOOPA30BBIBATH CYKACHUS: YTBEPAUTCIbHEIC
U OTpUlATEIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIIHNE, YCIOBHbIE;

BBISIBIISITh MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHUBOPEUHUS B
dakTax, MaHHBIX, HAOMIOMECHUAX U YTBEPKIACHUSAX, TMpeIaraTb KPUTECPUU IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUM;

JenaTh BBIBOABI C HCIOJIB30BAHWEM 3aKOHOB JIOTHKH, JACAYKTHBHBIX W
WHIYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUSHH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSTENIBHO J0Ka3aTeIhCTBA MATEMATHUYECKUX YTBEPKICHHI
(npsiMBIE W OT TPOTHBHOTO), BBICTPAWBATh APTYMEHTAIIMIO, NMPHBOIUTH MPUMEPHI H
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIHI;

BBIOMpATH CcIOcO0 perieHus: yueOHOM 3a/ilauu (CpaBHUBATH HECKOJIBKO BAapHUAHTOB
penieHus, BHIOUpaTh HauOoJee MOIXOAIINN ¢ YYETOM CaMOCTOSITEIbHO BBIJIETICHHBIX
KPUTEPUEB).

Bba3oBble uccienoBareibckue JeiCTBUS:

HCIIOJIB30BaTh BOMPOCHI KaK MCCIICIOBATEIbCKUA WHCTPYMEHT TO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (HUKCUPYIOIIHME MPOTUBOPEUHE, MPOOJIeMy, YCTaHABIMBATh
UCKOMOE W JaHHO€, (OpMHUPOBATH THUIOTE3y, APTYMEHTHPOBATH CBOKO IMO3HUIIUIO,
MHEHUE;

MPOBOANTH CAMOCTOSITENIFHO CIUTAHWPOBAHHBIN JKCIIEPUMEHT, UCCIEAOBAaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4ecKoro oOBeKTa, SBJICHHSA, IMpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEeKTaMHU, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSATENIbHO (POPMYJIIMPOBaTh OOOOIIEHUS W BBIBOJABI 10 Ppe3yJbTaTaM
NPOBEAEHHOTO HAOIOICHUS, UCCIICIOBAHMS, OICHUBATh JTOCTOBEPHOCTH IMOJYYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000OIICHUH;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIpoliecca, a TakkKe BBIJIBUTATh
MIPEANOIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBIBIIATH Je(UIUTHl WHGOPMAIIMH, TaHHBIX, HEOOXOIUMBIX I OTBETa Ha
BOTIPOC U IS PEIICHUS 3a1a9H;

BBIOWpaTh WHEGOPMAIMI0 W3 HCTOYHWUKOB PA3UYHBIX THUIIOB, AHAIM3UPOBATH,
CHUCTEMATU3UPOBATh W WHTEPIPETUPOBATH MHGOPMAIMIO PA3JIHYHBIX BUAOB U (HOpM
Ipe/ICTaBIICHNUS,

CTPYKTYpPUpPOBAaTh HMHQPOpPMALIMIO, TMPEACTaBIATh €€ B PpPa3IMYHbIX (QopMax,
WUTIOCTPUPOBATH TpaduyuecKy;

OIICHWBATh HAA&KHOCTh MH(POPMAIUU MO CAMOCTOSTEIFHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.



KoMMyHHKAaTHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIE NelCTBHS

OO0menue:

BOCIIPUHUMATh U (POPMYIHPOBATH CYKICHHS B COOTBETCTBHU C YCIOBHSIMH M
IeJsIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MMMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUs 3a7a4d, KOMMEHTHUPOBATh
TIOJTYYCHHBIA PE3YJIbTAT;

B XOJC OOCYXXICHHUS 3aJaBaTh BOMIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
MpoOJIEMBI, PENIaeMON 3a/lay, BHICKA3hIBATh WJICH, HAICJIICHHBIC HA TOWCK pEIIeHUS,
COTIOCTaBIIATb CBOM CYXJICHUS C CYXACHUSIMH JPYTUX YYaCTHUKOB JHayora,
0oOHapy>XHBaTh Pa3IMUME U CXOJACTBO IO3HIIMHA, B KOPPEKTHOH PopMe HOpMyIupOBaThH
pa3HoTIacus, CBOM BO3PaKEHUS,

NPEACTaBISATh PE3yJbTaThl pEIISHUs 3a]ayd, JKCICPUMEHTA, HCCISIOBaHUS,
MPOEKTa, CAMOCTOSITENIPHO BBHIOMPATh (OpMaT BBICTYIUICHHS C YYETOM 3aja4
MIPE3CHTAINNA U 0COOCHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTABJISAITh IIJIAH, AJTOPUTM pEUIeHUs 3aJadd, BbIOMpATh CHOCOO pEIIeHHS C
y4€TOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yU€TOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJLJIEKT:

BJIaJIETh HaBBbIKAMH IO3HABATEIbHOW PEPIEKCUU KaK OCO3HAHUS COBEPILAEMBIX
JIEUCTBUA ¥ MBICIMTENIBHBIX TPOILIECCOB, HMX pPe3yJbTaTOB, BIIAJIETh CIOCOOaAMU
CaMOITPOBEPKH, CAMOKOHTpPOJISI Tpollecca W pe3yjbTara PELICHUS MaTeMaTUYeCKOM
3a/1a4u;

MPEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHUKHYTH TMPU PEIICHUU 3aJayH,
BHOCUTh KOPPEKTUBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIHCTB, JaHHBIX,
HaWJCHHBIX OMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yibTaTa IEIH U YCIOBUSM, OOBSCHITH MPHUYUHBI
JOCTUKEHUS WJIM HEAOCTHXKEHUS Pe3yJbTaTOB JICSATEIbHOCTH, HAXOJWTh OIIHOKY,
JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

CoBMecTHAA AeATEJIbHOCTD:

MIOHMMATh M HCHOJb30BaTh MPEUMYILIECTBA KOMAHIHOW WM WHAUBUIYaTbHOM
paboThHI MpU pelieHnn y4eOHBIX 3a7ad, MPUHUMATh 1€ COBMECTHOU JESTEIHHOCTH,
IUTAHUPOBATh OPTaHU3ALMI0 COBMECTHOM paboOThl, pachpeaesiarTh BHABI padoT,
JIOTOBApUBATLCS, OOCYXXJaTh NPOIlECC W pe3yibTaT padoThl, 00001aTh MHEHUS
HECKOJIBKMX JIFOICH;

y4acTBOBaTh B TPYyHNOBBIX (opmax paboTsl (0OCYXIeHHs, OOMEH MHEHHI,
«MO3TOBBIE MITYPMBD» W HHBIC), BBITIOJHATh CBOI YacTh PabOTHI M KOOPJIWHUPOBATH
CBOU JIEMCTBUS C IPYTHMMH YJIE€HAMHU KOMAaHJbl, OLIEHMBATh Kauye€CTBO CBOEro BKJIA/Ja B
001U TPOIYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBUS.



IHPEAMETHBIE PE3YJIBTATBI

K xoniy oOyduenuss B 11 KkJjacce o0OydJaromuics TOMYYUT CICTYIOIIHE
IpeIMETHBIE Pe3yIbTaThl 0 OTACIBHBIM TeMaM paboueil mporpamMmsl yueOHOro Kypca
«Anre0Opa 1 Hayajla MaTEMaTUYECKOTO aHATIN3ay:

Yuciia v BBIYMCJICHUSA:

CBOOOZHO OMEpUpPOBATh MOHATHIMH: HAaTypaldbHOE M 1EJI0€ YKCIO, MHOXKECTBA
HATYpaJbHBIX U LEJBIX YUCEIN, HCIIOIb30BATh IPU3HAKU JEIUMOCTH LieibiX uncern, HO/I
1 HOK HarypaJIbHBIX 4ncen AJIs PEMICHUs 3a1a4, IPUMEHATh alnroputM EBkinnaa;

cBOOO/IHO ONEPUPOBATH MOHATUEM OCTaTKa IO MOAYIIIO, 3alMChIBaTh HATYpaJIbHbIE
YHUCJIa B PA3JINYHBIX MO3ULIUOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO OIEpUPOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCEJl, MNPEJACTaBIsATh KOMIUJIEKCHBIE 4YHCJIa B airedpandyecko u
TPUTOHOMETPUUYECKON (opMe, BBINONHATH apU(PMETUUYECKUE ONEpalUd C HUMHU U
M300pakaTh HA KOOPJIMHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEpUPOBATh TMOHATHSAMHU: HWPPALMOHAIbHBIC, IIOKA3aTElbHbBIE U
Jorapu(pMUUECKUe HEPaBEHCTBA, HAXOJUTh UX PEIICHUS C MOMOIIBI0 PaBHOCHUIIBHBIX
[IEPEXO/IOB;

OCYUIECTBJISATH OTOOP KOPHEN NP PELIEHUU TPUTOHOMETPUYECKOTO YPABHEHMUS;

CBOOOJHO  ONEpUPOBaTh  TMOHITHEM  TPUTOHOMETPUYECKOE  HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (GOpMyNnbl  JUIsl  PELIEHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOZHO OINEpUpPOBaTh MOHATUSMHU: CUCTEMA U COBOKYIHOCTb YPAaBHEHHM W
HEPABEHCTB, PABHOCWIIBHBIE CHUCTEMBI W CHCTEMBI-CIEICTBUSA, HAXOAUTH PELICHUS
CUCTEMBI M COBOKYITHOCTEH pAalHOHAIBHBIX, WPPALMOHANBHBIX, IIOKA3aTEIbHBIX U
Jorapu(pMHUUECKUX YpaBHEHHUH U HEPABEHCTB;

peliath paroHaibHble, UppallMOHAIbHbIC, TOKA3aTeIbHbIE, JOrapupMUIECKUEe U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COACPIKAIINE MOLYJIN U NTapaMeTphI;

OPUMEHATh TrpadUyecKue METOIbl ISl PElIeHUs YpaBHEHUW M HEpPaBEHCTB, a
TaKKe 3aJ1a4d ¢ mapaMeTpaMu;

MOJIETTUPOBATh pealibHbIe CUTYaIlMH Ha SI3bIKE ajreOpbl, COCTABISATh BbIPAXKEHHUS,
YpPaBHEHMS, HEPABEHCTBA M HX CHUCTEMbl II0 YCJIOBHIO 3aJa4M, HCCIEI0BAThH
NOCTPOEHHBIE MOJENM C HCIOJb30BAHUEM alllapaTa anreOpbl, UHTEPIPETUPOBATH
IIOJIy4YE€HHBIN Pe3yJIbTaT.

DOyHKUMU ¥ rpauKu:

CTpOUTh TpaduKd KOMIO3ULIMU (YHKUMHA C TOMOIIBI0 3JIEMEHTApHOTO
WCCJIETOBAHMS U CBOMCTB KOMITIO3UILIUU ABYX (PYHKIIHIA;

CTPOUTh I'€OMETpUUYECKHUE 00pa3bl YpaBHEHUM M HEPABEHCTB HA KOOPAMHATHOM
IUIOCKOCTH;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: TPAQUKN TPUTOHOMETPUICCKUX (PYHKITUH;
MPUMEHATH (DYHKIMH [T MOJACIIUPOBAHUS U UCCIICIOBAHUS PEATHHBIX TIPOIIECCOB.
Havana MaTeMaTH4eCKOI0 aHAJIM3A:

UCII0JIb30BaTh MPOU3BOAHYIO Il MCCieAOBaHUA (DYHKIIMM HAa MOHOTOHHOCTH M
SKCTPEMYMBI;

HaxXOJIUTh HAWOOJIbIIICE M HAWMEHbBINEE 3HAYCHHS (PYHKIIMH HENMPEpPHIBHON Ha
OTPE3KE;

WCIIOJIb30BaTh MPOM3BOAHYIO JUISl HAXOXKIACHUS HAWIY4IlIero PEUICHHS B
MPUKJIAAHBIX, B TOM YHCJIE COIMAIbHO-DKOHOMMYECKUX, 3ajladyax, Jis OIpe/eIICHUs
CKOPOCTH ¥ YCKOPEHHMSI TPOIIECcca, 3aJaHHOTO (OPMYIION WU TpaduKoM;

CBOOOJHO OTIEPUPOBATH MOHATHSIMH: MEPBOOOpa3Hasi, OMPEACIEHHBIM WHTETpal,
HaXxOJUTh TEPBOOOpA3HBIE SJIEMEHTapHBIX (YHKIUNA W BBIYUCIATH HHTETpal 1o
dbopmyne Hprorona-JletiOnuia;

HAXOJUTh TUIOMIAAM IIOCKUX QUTYP U OOBEMBI TEJl C TOMOIIBI0 HHTETPAJIa;

MMETh TIPEACTABICHUE O MaTeMaTUYeCKOM MOJCIMPOBAaHUM Ha MpUMEPE
cocTaBiieHUs TUPPepeHInaIbHBIX YPABHEHHI;

pemars MNPUKIAIHBIE 33a/adyd, B TOM YHCJIE COUUAIBHO-3KOHOMHYECKOIO U
¢du3ruecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaJU3a.
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10 KJIACC
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n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
ble paboThI
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1 HccnenoBanue GyHKINM ¢ 9y 1
MTOMOIIBIO TPOU3BOJHON
2 IlepBooOpasHas u uHTErpa 12 1
I'paduiku TpUrOHOMETPHUUECKUX
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KomnnekcHeie uncia 10 TIOMOIILHHK
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CHCTEMBI pallMOHAIBHBIX, v' 3II0C
7 HppalMOHAJIbHBIX [TOKA3aTEJIbHBIX 12 1 v OnlineTestPad
1 JorapuMUUYECKNX YpaBHEHUHN
pu¢ P v' PemryEr
8 3aza4yu ¢ napaMeTpamu 16 1
9 [ToBTOpenue, 06001IEHNE, 16
cUcTeMaTu3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 136 8

I[TPOT'PAMME




BU/Ibl YUEBHOU JIESITEJILHOCTU

HaumenoBanue monyiei

Bun nestensHOCTH

HccnenoBanue GyHKIMHA ¢ TOMOIIBIO
MPOU3BOAHOMN

BBIUuciaTh mpou3BOIHBIE FTIEMEHTAPHBIX (DYHKITHIA;
[TpumensTh npasmia qudpdepeHTUpOBaAHHS
GyHKIIHIT;

JuddepeHpoBaTh CIOKHYIO (QYHKIIHIO;
HccnenoBath B MPOCTEUINX CTydasX QYHKIIUU HA
MOHOTOHHOCTbh, HAXO/IUTh HANOOJIBIITUE U
HAUMEHBIIINE 3HAYCHUS (PYHKIIHA, CTPOUTH TpaPuKu
MHOTOYICHOB U NPOCMEUX PAYUOHATILHBIX
@yHKyull ¢ NCTIONIb30BaHUEM ammapara
MaTeMaTHYECKOr0 aHaJIN3a

[TepBooOpasHas u uHTErpa

CBo0osHO OIepUPOBATh HOHATUSMMU:
nepBooOpasHas, orpeieIEHHbIN UHTErpal,
HaXOJUTh MEepBOOOpa3HbIE 3IEMEHTAPHBIX (YHKIUI
U BBIYHCIATH uHTerpan mo Qopmyne HproToHa-
Jleiibuumia;

HaxonuTh miomanu miockux Guryp u o0bEMsl Tel
C TIOMOIIIbIO UHTErpaja

I'paduku TpUroHOMETpUUECKUX (HYHKITHIA.

Tpuronomerpuyeckue HepaBeHCTBA

OcymecTBiaATh 0TOOp KOpHEH Hpu  pelleHuu
TPUTOHOMETPUYECKOIO YPaBHEHUS;

CB00OHO OnIEpUPOBATH TOHATHEM
TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSITh
HeoOxouMble (POPMYJIbI IJIs1 PELIEHHUS] OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

YMeTb CTPOUTH U UCCIIEI0BATh IpaPuKu
TPUTOHOMETPHUECKUX (DYHKIIUH;

YMeTh HaX0AUTh OCHOBHOM nepuoJi QyHKIUN

HppaunoHanbHble, TOKa3aTEIbHbIE U
norapupMUUECKre HEPABEHCTBA

peuarsb paluoOHalIbHbIE, UPpALMOHAJIBLHBIE,
[IOKa3aTeNbHBIE, JorapupmMuyecKue u
TPUTOHOMETPUYECKHE YPABHEHUS W HEPABEHCTBA,
coJIeprKalIie MOAYJIH U TapaMeTpPhl;

KoMmnnexcHbie unciia

CBOOOJIHO OTIEPUPOBATH MOHSATUSIMU: KOMIUIEKCHOE
YHUCJIO U MHOKECTBO KOMIUIEKCHBIX YUCEI,
MPEACTABIISITH KOMITJIEKCHBIE YHCIIA B
anredpanvecKkol U TPUTOHOMETpUYecKoil hopme,
BBITIOJTHSTH apU(PMETHISCKHE OTIEPAIIH C HUMH 1
n300paxkaTh HA KOOPJUHATHON TUIOCKOCTH.

HaTypaJ'ILHBIC n 1CJIbIC YUCiia

CBOOOIHO ONEPHPOBAThH MOHATHSAMH: HATypaIbHOE U
LEJIOE YHCIIO, MHOXKECTBA HATYPAJIbHBIX M LEJBIX
YHCeJl, UCHO0JIb30BAaTh MPU3HAKHU JEIUMOCTH IEJIBIX
yucen, HOJ[ m HOK HarypanpHbIX umcen st
peLIeHHus 3a/1a4, IPUMEHATh alropuT™M EBKkinzaa;

CBOOOJTHO OTIEpUPOBATH TOHATHEM OCTATKa T10
MOJIYJIIO, 3aMHCHIBATh HATYpaJbHBIC YHCIIA B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAX CUHUCIICHHUS;

Cucremsl palioHadbHbIX,
WppaIlMOHATFHBIX TTOKA3aTeIbHBIX U
Jorapu(MUUECKUX ypaBHEHUI

CBOOOJTHO ONEPUPOBATH TMOHATHAMM: CHUCTEMA M
COBOKYITHOCTb YpaBHEHUI u HEPaBEHCTB,
PAaBHOCUJIBHBIE CHCTEMBI M CUCTEMBI-CIICICTBHS,
HaXOJUTh PELICHUS CHCTEMBI M COBOKYIHOCTEU




palMOHAIBHBIX, UPPALMOHAIBHBIX, MOKA3aTEIbHbIX
U JIorapu()MUUYECKUX YpaBHEHUI U HEPABEHCTB;

3aia4n ¢ napameTpamu

IPUMEHSATH rpauuecKrue METOIbI JUIs PEeLICHUs
YPaBHEHHH U HEPABEHCTB, a TAKXKE 3a7a4 C
rapaMeTpamy,
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