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INOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma y4yeOHoro kypca «Maremaruka: anredpa ¥ Hadaja MaTeMaTUYECKOTrO
aHalu3a» YriyoJieHHoro  ypoBHsS [uisi oOydwarommxcsi 11 kimaccoB pa3paboTaHa Ha OCHOBE
denepanbHOro rocy1apcTBEHHOT0 00pa30BaTENILHOTO CTaHAAPTa CPEAHETo 001Iero 06pa3oBaHus, C
y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, MTPEIBABISIEMBIX K MAaTEMaTHYECKOMY 00pa30BaHUIO,
U Tpaguuuil poccuiickoro oOpa3oBaHus. Peanusanus nporpammbl 00€CIIEUMBAET OBJIAJCHUE
KJIFOUEBBIMH KOMIIETEHLUSIMU, COCTaBISIOIIUMHU OCHOBY HJIsi CaMOPAa3BUTHS M HEMPEPHIBHOTO
00pa3oBaHMs, IEIOCTHOCTh OOMIEKYIbTYPHOTO, JIHYHOCTHOIO M IO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00YYarOIIUXCSI.

Pabouas mporpamma kypca «MaTtemaTuka: anreOpa W Hadajlla MaTeMaTHYECKOTO aHAIIN3a»
pazpaboTaHa B COOTBETCTBMU C paboueil mporpaMMod BOCHUTAHHS IIKOJIbI U MPOTPaMMBbI
poOpPHEHTAITMOHHOTO MUHIMYMa

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O KYPCA

B ocHoBe Meromumku oOydeHHs anreOpe W HadalaM MaTEeMaTHYeCKOro aHaim3a JICKHUT
NesITeNIbHOCTHBIN MPUHIUI O0y4YEHHUSI.

B crpykType yueOHOTO Kypca «Anredpa v Hayajga MaTeMaTHYECKOTO aHAJIN3a» BbBIICICHBI
CIIEyIOIIMEe COAepkKaTelbHO-MeToAnuecKkue IuHuu: «Yucna u BbUHUCICHUS», «DYHKIHH U
rpadukmny, «YpaBHEHUS W HepaBeHCTBa», «Hadana marematudeckoro aHanmms3ay, «MHOXeCTBAa U
noruka», «CrnydaiiHple COOBITHUS U BEpPOSTHOCTUY», «CiydyaiiHple BETMYHHBI U 3aKOH OOJIBIINX
yucen». Bce oCHOBHEIE COACPIKATCIIBHO-MCTOANYCCKUC JIMHUN H3Y4YAlOTCA Ha MPOTSXKCHUH ABYX
neT oOydeHus Ha ypoBHE CpeAHero oOmiero oO0pa3oBaHMs, €CTECTBEHHO IOIMONHSSA OPYT Apyra u
IIOCTETIEHHO HACHIIAsACh HOBBIMM TEMaMU M pasjenaMu. JlaHHbIM y4eOHBIM Kypc SBIsSETCS
WHTETPaTUBHBIM, TIOCKOJBKY OOBEOUHSET B cebe coaepKaHHe HECKONbKUX MaTeMaTHUYeCKHUX
JUCHUIIIIMH, TaKUX KakK aﬂrera, TPUTOHOMCTPHA, MaTeMaTU4eCKUi aHaJIn3, TCOpHA MHOKCCTB,
MaTematuueckas joruka u japyrue. [lo mepe Toro kak oOywaromiuiecss OBJaJeBalOT Bc€ Oolee
IIUPOKUM  MaTEeMaTHYECKMM  amlmapaToM, y HHUX  T[OCJEAOBAaTeIbHO  (GOpMHUpYETCS W
COBEpIICHCTBYETCS YMEHHE CTPOUTH MaTEMaTHUECKYI0 MOJENbh PealbHOW CHUTyalllH, IPUMEHSTH
3HAHWS, TIOJNIyYEHHBIC TMPU M3YUYEHUH Y4EOHOTO Kypca, IS PEIICHUS CaMOCTOSTEIIBHO
chopMyITUPOBAHHON MaTeMaTHYeCKON 3a/1auu, a 3aTEM HHTEPIPETUPOBATH CBOI OTBET.

CopepxarenbHO-MeTOMYeCKast IMHUSA «Uucia v BBRIYUCICHUSY 3aBepIiiaeT (GOpMUPOBAHUE
HABBIKOB HCMOJIb30BAaHUS JCWCTBUTEIBHBIX UYHUCEN, KOTOPOE OBLIO HAYaTO Ha YPOBHE OCHOBHOTO
obmiero o6pazoBanus. Ha ypoBHe cpemnero obimiero oOpa3zoBaHus 0c000€ BHHUMaHUE YJESETCS
(OpMUPOBAHHMIO HABHIKOB PAIlMOHATBHBIX BBIYMCIECHUHM, BKIIOYAIONIMX B ce0s HCHOIb30BaHUE
PAa3JINYHBIX (1)OpM 3alMCu  4Yucja, YMCHHUC [OCJIaTb IMPHUKUIAKY, BBIIIOJIHATH HpI/I6J'II/I)KéHHI)IC
BBIUMCJICHHS], OLIEHWBATh YHUCIOBBIE BBIPAKEHHs, pabOTaTh ¢ MaTeMaTHYECKUMH KOHCTaHTAMHU.
3HaKOMEBIE O6y‘IaIOHH/IMC$I MHOXECTBAa HATypaJbHBIX, LCJIbIX, PAIHOHAJIIBHBIX W HCﬁCTBHTGHBHBIX
YyceNl JOTMOJHSIOTCS MHOKECTBOM KOMIUIEKCHBIX dYHCel. B KakaoM W3 3THX MHOXECTB
paccMaTpUBAIOTCSl CBOWCTBEHHBIE €My CIeNM(UYECKAe 33aJaud W OIEpaluu: JeJICHHE HaIelo,
OTIEpUPOBAaHUE OCTAaTKaMHU Ha MHOXXECTBE IIEJIBIX YHCeNl, O0COOble CBOWCTBA pallMOHANBHBIX U
MpPALMOHATIBHBIX 4YKCeN, apu(MeTHYecKrue OIepalyy, a TaKKe W3BJICYEHUE KOpPHS HAaTypajJbHOU
CTETIeHH Ha MHOXKECTBE KOMIUIEKCHBIX Yncel. biaronaps mocneaoBaTeIbHOMY PACIIUPEHUIO Kpyra
HCIOJIB3YEMBIX YHCEI U 3HAKOMCTBY C BO3MOXHOCTAMU UX NPUMCHCHUSA I PCIICHUA Pa3JIMYHBIX
3ama4 (hopMHUpyeTCs MPEICTaBICHUE O €IMHCTBE MAaTEMATUKHU KaK HAYKHd U €€ POJU B MOCTPOCHHUH
MOJIeJIel peaTbHOTO MUPA, ITUPOKO UCTIOIB3YIOTCS 0000IIEHNEe U KOHKPETH3AIHS.

Jluaust «YpaBHEHUS W HEPABEHCTBA» pealn3yeTcs Ha MPOTSHKEHWHM BCEro OOydeHHUs Ha
YpOBHE CpemHero ooOmero oOpa3oBaHUS, TOCKOJNBKY B KaXmoMm pasaene [Iporpammsl
MPEIyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3adad. B pe3ynpraTe oOydaromiuecs: OBIAACBAIOT



pa3sIMYHBIMM ~ METOAAMM  PELIEHUS  PALMOHAIBHBIX, HMpPPAlMOHAIbHBIX, IOKA3aTEJIbHbIX,
Jorapu(pMUUECKUX M TPUTOHOMETPUYECKUX YpPaBHEHMH, HEPABEHCTB U CUCTEM, a TaKKe 3ajad,
cojepkamux napameTpbl. [losydeHHbIE yMEHUS WIMPOKO MCHOJIB3YIOTCS IPU MCCIEI0BAHUU
(GyHKLIMH ¢ TOMOIIBIO MPOU3BOAHOM, MPU PELICHUH MPUKIAAHBIX 33ad U 3a/la4 HAa HAaXOXJEHUE
HanOONBIIMX ¥ HAaUMEHbIIMX 3HAYeHUH (QyHKuuU. /laHHas cojep)karenbHas JHHUS BKIIOYAET B
ce0s Takke (QOpPMHUPOBAHME YMEHHMHM BBINOJIHATH pacu€Thl IO QopmynaM, HpeoOpa3oBaHuUs
palOHAIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUUECKHUX BBIPAXKEHUMN, a TAKKE BBIPAKECHUH,
COZepKaLIMX CTelNeHu U Jjorapudmel. biarogaps usyueHuro ainreOpandyeckoro matepuana
NPOUCXOIUT  JajbHEWIIee pa3sBUTHE  AJITOPUTMHUECKOTO M aOCTPAKTHOTO  MBIIUICHUS
oOyyaromuxcs, (OpPMUPYIOTCSI HaBBIKM JAEIYKTUBHBIX pPacCyKACHUH, pabOThl C CHUMBOJIBbHBIMU
dbopmamu, MpencTaBieHHUs] 3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHJIE PABEHCTB W HEPABEHCTB.
Anrebpa npearaer 3pQGEKTUBHbIE UHCTPYMEHTHI Ul PELICHUs HNPAKTUYECKUX M €CTECTBEHHO-
Hay4yHBIX 3a/]a4, HarJIsSAHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU KaK sI3bIKa HAyKH.

ConepxatenbHo-MeToandeckas JUHUA «DyHKIMM W TpaQUKH» TECHO IEperseTaeTcs ¢
APYTUMH JTUHHUSIMH y4eOHOTO Kypca, OCKOJIbKY B KaKOM-TO CMBICIIE 331aéT MOCIIE0BATEIbHOCTh
u3yuyeHus: Marepuana. V3ydyeHue  CTENEHHOW, IIOKa3aTeNbHOM, JorapupmMuueckon u
TPUTOHOMETPHUYECKUX (PYHKIUH, UX CBOWCTB U TPA(PHKOB, HCIIOJIb30BAaHHE (PYHKIUHN IS PELICHHUS
3ajjad U3 APYrux y4eOHBIX MPEJAMETOB U PEaNbHOM KU3HU TECHO CBSA3aHO KAK C MAaTEeMaTHUYECKUM
aHaJIM30M, TaK U C PELICHUEM ypaBHEHUI U HepaBeHCTB. IIpu 3ToM GosbiIoe BHUMaHUE yaeIseTcs
(bOopMHPOBAHHIO YMEHUS BBIpaXKaTh (POPMYJIaMU 3aBUCUMOCTH MEXIY pa3iMYHbIMU BEIMYMHAMHU,
UCCIIIOBATh TOJY4YEeHHBIE (DYHKIMH, CTPOUTh UX rpaduku. MaTepuan STOW coaepKaTeabHON
JIMHUM HAlleJIEH Ha pa3BUTHE YMEHHUI M HaBBIKOB, ITO3BOJISIOIINX BBIPAYKATh 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B pa3IM4HON (opMme: aHaIUTHUYECKOH, rpaduueckoil m cimoBecHol. Ero umsyuenue
CIOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBIIIICHUS, CIIOCOOHOCTHM K OO0OOILEHUIO MU
KOHKpETH3alluH, UCII0JIb30BAHNIO aHAJIOTHIl.

CopepxarenpHas ymHusA «Hauyasa MaTremMaTM4eCKOro aHaJINW3a» IO3BOJIET CYIIECTBEHHO
pacmMpuTh KPyr Kak MaTeMaTHYECKUX, TaK M MPUKJIAIHBIX 337a4, JOCTYITHBIX 00y4JaromuMcs, TaK
KaK y HHX MOSIBJISETCS BO3MOXHOCTb CTPOUTH I'paUKU CIOXKHBIX (YHKLUUH, ONpeneNnirTbh HX
HauOOJbIIMEe U HAUMEHbIIUE 3HAYEHUS, BBIUUCIATH IJIOWAAU QUIYp U OOBEMBI TEl, HAXOAWUTH
CKOPOCTM M YCKOpPEHMsI mporeccoB. JlaHHas coiepxaTelbHas JMHUS OTKPHIBAE€T HOBBIE
BO3MO>XHOCTH MOCTPOCHUS MaTeMaTUYECKUX MOJENEN pealbHbIX CUTYyallui, MO3BOJIAET HAXOJIUTh
HawIydlllee peUIeHHWEe B TMPUKIAAHBIX, B TOM YHCIE COLMAIbHO-DKOHOMHYECKHX, 3aJadax.
3HaKOMCTBO C OCHOBAMM MAaTE€MaTHYECKOr0 aHalu3a CIIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-IOTMYECKOTO U KPEaTHMBHOTO MBIIUICHUS, (POPMUPOBAHHIO YMEHHH pacro3HaBaTh
MIPOSIBJIEHUS] 3aKOHOB MaTeMaTUKU B HayKe, TEXHMKE W HcKyccTBe. OOywarouiyecss y3HaKwT O
BBIJIAIOIINXCSl PE3yJIbTaTax, MOJYYEHHBIX B XOJ€ DPa3BUTHUS MaTeMaTUKU KaK HayKd, U 00 HX
aBTOpax.

ConepxaTenbHO-METOINYECKast JINHUS «MHOXXECTBa U JIOTHKA» BKJIIOYAET B ce0s 3J€MEHTHI
TEOpPUHM MHOXECTB U MAaTeMaTH4YECKOW JIOTUKH. TeopeTHKO-MHOKECTBEHHBIE IPE/ICTaBICHUS
IIPOHU3BIBAIOT BECh KypC IMIKOJIBHON MaTEeMAaTUKU M IpeJularaloT Haubosiee YHUBEPCAIbHBIN S3bIK,
OOBEIMHSIOMNNA BCe pas3feNbl MaTeMAaTUKUM W €€ MPUIIOKEHUHM, OHM CBS3BIBAIOT pa3HbIE
MaTeMaTHYECKUE AMCLMIUIMHBL M HX MPWIOKEHHS B enuHoe unenoe. IlosToMy BakHO 1aTh
BO3MOXXHOCTh OOydaromeMycsi TOHHMMAaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK  COBPEMEHHOM
MaTEMaTHK{ W HCIOJIb30BaTh €r0 JUIsl BBIPAKEHUS CBOMX MbICIEH. J[pyruM BaskKHBIM NPU3HAKOM
MaTeMaTUKH KaK HayKH CJIeAyeT NpPHU3HATh CBOWCTBEHHYIO €U CTPOrOCTh OOOCHOBaHWHN W
CIIEJOBAaHME OINpPEACIEHHBIM IPAaBWJIAM IIOCTPOEHHS [10Ka3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTaMH
MaTEeMaTHYeCKON JIOTUKH CHOCOOCTBYET pa3BUTHUIO JIOTHYECKOTO MBIIUIEHUS OOy4arouuxcs,
MO3BOJISIET UM CTPOHMTH CBOM PACCYKJEHHsI HAa OCHOBE JIOTMUECKUX MpPaBUi, (OPMHUPYET HABBIKU
KPUTHYECKOT'O MBIIUICHHUS.
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Conepxanne nuHMKM «CryyailHble COOBITHSI M BEPOSTHOCTH» CIY’)KUT OCHOBOHM JIJIst
(dbopMupoBaHNS MPEACTABICHUI O PacIpe/ieieHNH BEPOSITHOCTEH MEXKAY 3HAYCHUSAMH CIydailHBIX
BEIMYMH, a TAaKKE dTa JIMHUSA HeoOXoauMa Kak 0as3a Al M3Y4eHHUsS 3aKOHA OOJBIIUX YUCENl —
(byHIaMEHTAILHOTO  3aKOHA, JCHWCTBYIOIIEr0 B IPHPOJE M  OOMIECTBE M MMEIOIIEro
MaTeMaTu4ecKyro gopmanuzaiuio. CaM 3aKoH OOJBIINX YHCEI NpelaraeTcs B 03HAKOMUTEIIbHON
¢dbopMe ¢ MUHUMAIIBHBIM HCIIOJIB30BaHUEM MaTeMaTHIecKoro (opMain3mMa.

TGMBI, CBA3aHHLIC C HCIPCPBIBHBIMU CJ'Iy‘Iaf/'IHBIMI/I BCIIMYMHAMU, AKICHTHPYHOT BHUMAHUC
IIKOJIbHUKOB HAa ONMMCAHUH U N3yYCHUU CIyYaliHBIX SBJICHUI C TOMOIIBIO HEMIPEPHIBHBIX (QYHKITHH.
OcHOBHOE BHHMAaHHE YIENSAETCA MOKa3aTeJIbHOMY M HOPMAJbHOMY pPacHpeleNCHUSM, MPH 3TOM
IPEeAIoaraeTcsi O3HAKOMHUTEIIFHOE H3yYeHHE MaTepuana 0e3 [0Ka3aTeNbCTB MPHUMEHSIEMBIX
¢axToB.

B yueOHOM Kypce «Anrebpa M Hadana MaTeMaTH4eCKOro aHAJIH3a» MPHCYTCTBYIOT OCHOBBI
MAaTEMaTU4YCCKOTO MOACIIMPOBAHUA, KOTOPBIC IMTPHU3BaHbI CHOCOOCTBOBATh (1)0pMI/IpOBaHI/IIO HAaBBIKOB
MOCTPOCHUSI MOJIETIC peallbHBIX CHUTYallMi, MCCIEIOBAaHMs ATUX MOJETEH C MOMOIIBIO armapara
areOppl 1 MaTeMaTHYECKOIO aHaJIW3a, MHTEPIPETALMU MTOY4EHHbBIX pe3yabTaToB. Takue 3ajaHus
BIUICTCHBI B KQX/BII U3 Pa3/IelIOB IPOrPaMMBbI, TOCKOJIBKY BECh MaTepral y4eOHOTro Kypca IHUpPOKO
HCIIOJIB3YCTCA JIA PCUICHUSA IMPUKIAAHBIX 3aj1ady. HpI/I PCIICHHUU PCAJIBbHBIX INPAKTUYCCKUX 3aaad
oOydJaromuecs  pa3BUBAIOT  HAONIOAATENIFHOCTh,  yYMEHHE  HAXOIUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCs, HCHONB30BATh AHAIOTHIO, 0000maTh W KOHKPETU3UPOBATH MpPOOIEMYy.
JlesTenbHOCTh 1O  ()OPMHPOBAHMIO HABBIKOB PELICHUS NPUKIAAHBIX 3a1ad OpraHu3yeTcs B
Ipolecce U3y4eHHUs BceX TeM y4eOHOro Kypca «Anredpa n Hayajla MaTeMaTHYECKOTO aHATIH3a».

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Y4eOHbIii Kypc «AnreOpa W Hadajga MaTeMaTHYCCKOTO aHajau3a» SBISICTCS OJHUM U3
HauboJiee 3HaYMMBIX B IPOrpaMMe CpeAHEro oo1ero oopa3oBaHus, NOCKOJIbKY, C OJHOH CTOPOHBI,
OH o0ecreurnBaeT MHCTPYMEHTAIBHYIO 0a3y JUIst U3y4eHHS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
Apyroi CTOPOHBI, (OPMHUPYET JIOTHUECKOE M aOCTPAaKTHOE MBIIIJIEHHE OOY4YaIOLIMXCsl Ha YPOBHE,
H€O6XO)II/IMOM IJIA OCBOCHHUA HHq)OpMaTHKH, O6HICCTB03HaHI/I$I, HUCTOPUH, CIIOBECHOCTHU U OPYIrux
JUCUUIUIMH. B paMkax JaHHOro y4yeOHOro kKypca oOydaromimecsi OBJIaJE€BalOT YHHUBEPCAJIbHBIM
SI3IKOM COBPEMEHHOM HayKu, KOTopasi pOpMyYIUPYET CBOU JOCTHXKEHUS B MaTEMaTHUYECKO Gopme.

VY4uebHbIil Kypc anreOpsl M Hayajgl MaTeMaTHUECKOro aHaliM3a 3aKjaJlblBa€T OCHOBY JUIS
YCICHIHOTO OBJIAJICHUA 3aKOHAMU (1)H31/IKI/I, XHUMHH, 6I/IOJ'IOFI/II/I, IIOHUMaHUus1 OCHOBHBIX T@HJIGHHPI?I
pa3sBUTHS SKOHOMHUKHM M OOIIECTBEHHOM JKW3HHU, MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX
III/I(i)pOBBIX U KOMIIBIOTCPHBIX TCXHOJIOTUAX, YBCPCHHO MCIIOJIB30BaTh HX IJIA I[EU'IBHGﬁHICFO
00pa3oBaHMs M B MOBCEIHEBHON *H3HU. B TO ke BpeMs oBiazieHHe aOCTPAKTHBIMU U JIOTMYECKH
CTPOIrUMH KOHCTPYKIUAMU anre6pm U MaTCMAaTUYCCKOr'o aHaiM3a pa3sBUBACT YMCHHUC HaXOAWUTH
3aKOHOMEPHOCTH, 000CHOBBIBaTh UCTUHHOCTD, JOKA3bIBaTh YTBEPXKIECHUS C MOMOILBIO HHIYKLIUU U
paccyknaTh JeAyKTUBHO, HCIOJIb30BaTh OOOOLICHME M KOHKPETHU3aLUI0, a0CTparupoBaHUE H
aHaJIOrHIo, (HOPMUPYET KPEaTUBHOE U KPUTUUECKOE MBIIICHUE.

B xome wusyueHus yudeOHOro kypca «AnreOpa M Hadala MaTeMaTHYECKOrO aHalIn3ay
oOyyJaromuecst MOJy4alOT HOBBIM ONBIT pEIIeHUS TMPHUKIAIHBIX 33734, CaMOCTOSATEIBHOTO
IIOCTPOEHHSI MaTEMaTUYECKUX MOJEJIEH peaJbHbIX CHUTyallHuid, HWHTEPIPETAlUN IOTYyYEHHBIX
pELIEeHNI, 3HAKOMATCSA C NPUMEPAMHU MATEMaTHYECKUX 3aKOHOMEpPHOCTEH B IPHUPOJE, HAyKe U
HCKYCCTBE, C BBIAIOIIUMUCA MATEMATHYCCKUMU OTKPBITUAMHA U UX aBTOpaMHU.

VYuebHblil Kypc o00namaeT 3HAYUTENbHBIM BOCHUTATENbHBIM IOTEHIMATIOM, KOTOPBI
peain3yeTcsi Kak uepe3 Yy4yeOHbI MaTepual, CHocOOCTBYIOIUN (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS, TaK U Yepe3 crenupuKy ydeOHOW AeATeNbHOCTH, TPeOyome MpoaoKUTETbHON
KOHICHTpAalMKM BHUMAaHHA, CAMOCTOATCIbHOCTH, aKKYPATHOCTU U OTBETCTBECHHOCTH 3a HOJ'Iy‘-I@HHI:Iﬁ
pe3yJbTar.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha u3ydenue yuebHoro kypca «Martemaruka: Anredpa 1 Hayana MaTeMaTHUYEeCKOTO aHAIIU3a
orBoautcs B 11 kmacce 170 yacoB (4+1 yacoB B HeNENIO JUIsl BKIIOYEHUST B HEro BEPOSITHOCTHO -
CTaTHCTHUYECKOTO COJIEPIKAHUS).

COJEPKAHUE OBYYEHUA

Yuciia 1 BBIYMCTICHUS

Harypanbuble u uensie uucna. [IpuMeHeHHe NTPU3HAKOB JCIMMOCTH IIEJBIX YHCE,
HauOouspimii o0mui aenurens (manee — HOJl) u naumenbpmiee obmiee kpatHoe (manee — HOK),
OCTaTKOB 10 MOAYIIIO, ajnropurMa EBkinza 1 perieHus 3a1a4 B LEIbIX YUcax.

KowmmnekcHple uumcnma. AnreOpanueckass W TpUTOHOMETpuUuecKas (opMbl  3amucu
KOMIUICKCHOTO YHCIa. Apu(METHUECKHUEe ONepaluu ¢ KOMIUIEKCHBIMU uuciamu. M3o0pakeHue
KOMILUIEKCHBIX YMCENl Ha KOOpAMHATHOM miockoctH. Popmyna MyaBpa. KopHu n-oii creneHu us
KOMIUIEKCHOTO 4YHcia. [IpuMeHeHHMe KOMIUIEKCHBIX 4YHCENT JUIsl peHIeHUus (PU3HYECKUX |
F€OMETPUYECKHX 3a/1a4.

YpaBHeHusI U HEPABEHCTBA

Cucrema U COBOKYIHOCTh YPAaBHEHHMI M HEPAaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBusl. PaBHOCHIIbHBIE HEPABEHCTBA.

OT1bop KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH C TOMOIIbI0 TPUTOHOMETPHUYECKON
OKPY>KHOCTH. PerieHre TpuroHoMeTpuYeCcKux HEPaBEHCTB.

OcHOBHBIE METOBI PELICHUS TTOKA3aTENbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPAIIHOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHHUS] CUCTEM U COBOKYITHOCTEH pallMOHAJIbHBIX, HppPAlMOHAIbHBIX,
MMOKA3aTeIbHBIX U JJOTapU(PMUUCCKUX YPABHCHHI.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTeMAaTUYECKUX 3a7a4 U 3a/1a4
U3 pa3iNyuHbIX 00JacTel HAyKH U peaslbHOM KU3HU, HHTEPIIPETALINS MTOJIYUeHHBIX PEe3yIbTaToB.

DyHKIUH U TPaGUKH

I'padbuk xommozunuu ¢yHkuil. ['eomerpudeckue oOpa3bl ypaBHEHUH W HEpPABEHCTB Ha
KOOPJAWHATHOM INIOCKOCTH.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U TPpaUKH.

I'padnueckue mMeToabl pelieHusl ypaBHEHUI U HepaBeHCTB. ['paduueckue MeToapl pereHus
3a/1a4 ¢ mapaMeTpaMu.

Ucnons3zoBanne rtpadukoB (PYHKIUN 71 HCCIEAOBAHHUS TMPOIECCOB W 3aBUCUMOCTEH,
KOTOpBI€ BOHUKAIOT MPH PEIICHUH 33/1a4 U3 APYTUX YUeOHBIX MPEIMETOB U peaabHON HKU3HU.

Havyana maTeMaTH4eckoro anajamusa

[IpumeHeHne MPOU3BOIHON K MCCIENOBAHUIO (DYHKIIUH HA MOHOTOHHOCTH U IKCTPEMYMBI.
Haxosxnienre HanOobIIero 1 HAMMEHBIIIETO 3HAYECHUN HEMPEPHIBHON (YHKIIMHM HAa OTPE3KE.

[IpuMeHeHne npou3BOIHOMN ISl HAXOXKIACHUS HAWTYUIIero pelieHus B MPUKIAIHBIX 3a]a4ax,
JUIS OIPEIENIEHUS CKOPOCTH M YCKOPEHUs Ipolecca, 3aJaHHOro (popMysIon WK rpaguKoMm.

[TepBooOpaszHas, OCHOBHOE CBOWMCTBO MepBOOOpa3HBIX. [lepBooOpa3zHbIe 3lIeMEHTapHBIX
¢bynknuii. [IpaBuia HaxoXAEHUS IEPBOOOPA3HBIX.

Nurerpain. 'eoMeTpuueckuid CMbICI UHTErpaia. Beiuncnenue onpeneaéHHOro HHTerpaia mno
dhopmyne HeroTona-JleitoHuIA.

[Ipumenenne wuHTErpasia i HAXOXKACHUSA IUIOMIAJed TUIOCKUX GUryp u o0BEMOB
r€OMETPUUYECKHX TeJl.
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[Tpumepsl pemeHnit audQepeHInaIbHbIX ypaBHEHUH. MaTeMaTHuecKoe MOJCIIMpPOBaHUE
peabHBIX MPOLECCOB C MOMOILBIO AU(PepeHIHaTbHbIX YPABHEHUH.

UucnoBble XapaKTEPUCTUKHU CIIyYalHbBIX BEJIMYMH: MATEMAaTHUYECKOE OKUJIAHUE, TUCTIEPCUS U
cTaHAapTHOe OTKJIOHEeHHe. [IpuMepsl MpUMEHEHUS MAaTEMaTHYECKOro OXHUAAHUS, B TOM YHUCIE B
3a/1avax M3 MOBCEIHEBHOW XU3HU. MaTteMaThuieckoe OXXujaHue OMHApPHOW CIydyallHOW BEITUYUHBI.
MaremaTuyecKoe OXUJAHUE CYMMbI CIYyYalHBIX BEJIMYMH. MaremMaTU4ecKoe OXUJAHHE U
JUCTIEPCHS TEOMETPUIECKOTO U OMHOMHAIBHOTO PACIPEICIICHUM.

3akoH OONBIIMX YHCET M €ro pojb B Hayke, Impupoae U obuiectBe. BriOopouHbIil MeTOx
HUCCIIENOBaHUN.

[IpuMepsl HeNpephIBHBIX ClydalHbIX BeNUYMH. [IOHATHE O IIJIOTHOCTH pacHpeneiIcHUs.
3ajaum, TPUBOJAILINE K HOpMAIBLHOMY pacnpeaesieHuto. [lonsatue o HopMaabHOM pachpeeICHUH.
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ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA «AJITEBPA H
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIVIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOPMUPOBAHHOCTh  TPAXKJAHCKOM  TO3WIMKM  OOydYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHUHCKOTO OOIIECTBA, MPEACTABICHWE O MAaTEMaTHYECKHMX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUW, NPOUEAyp TPaxkAaHCKOro oOIecTBa
(BBIOOPBI, OMpPOCHI W JIPYyroe), YMEHHE B3aMMOJIEWCTBOBATh C COI[MAIbHBIMM HHCTUTYTaMU B
COOTBETCTBHUH C MX (DYHKIIUSIMHU U HA3HAUYCHHECM;

2) N1aTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKON T'PaKIaHCKOW HACHTUYHOCTH, YBOKCHHS K IMPOILIOMY H
HACTOSIIEMY POCCUUCKOM MAaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTH)KEHUAM POCCHUMCKHX
MaTe€MaTUKOB U POCCUUCKON MaTEMaTUYECKOM IIKOJIbI, UCIIOJIb30BAHUE ITUX TOCTUKEHUHN B IPYIUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHWE JIYXOBHBIX IICHHOCTEH POCCUUCKOTrO Hapona, chopMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOIO MMOBEJCHHUS, CBI3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM JIOCTUKEHUN HAyKU
U JIESITEIbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/lay, pPELIEHUM, pacCyXIEeHUH, BOCIHPHUHUMUYMBOCTH K MaTEMaTHYECKUM acIeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA,

5) puznveckoro BOCHIUTAHUSA:

c(hOPMUPOBAHHOCTh YMECHHUS MPUMEHITh MaTEMAaTHYCCKHE 3HAHUS B MHTEPECAX 370POBOTO U
6e30macHOro 0Opasa *KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (30POBOE MHUTAHUE,
cOanmaHCUpPOBaHHBINA PEXXUM 3aHATHI U OTIbIXa, peryispHas pu3ndeckas akTUBHOCTD), (hu3nueckoe
COBEPILIEHCTBOBAHUE MPHU 3aHATUSAX CIOPTUBHO-03JOPOBUTEIBHOMN ESTENBHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTh K TPYIdy, OCO3HAHWE LIEHHOCTH TPYAONIOOUS, MHTEPEC K PA3IUYHBIM cdepam
poeCCUOHAIBHON JIEATENIbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKOW M €€ TPWIOKEHUSIMH, YMEHUE
COBEpIIIaTh OCO3HAHHBIN BBIOOP Oymyiel mpodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHbBIE
IJIaHBl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa3OBaHHIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUHM BCEH KU3HHM, TOTOBHOCTh K AKTMBHOMY YYAacTHIO B PEIICHHHM MPAKTUYECKUX 3a]ad
MaTeMaTU4eCKOW HalpaBJIECHHOCTH;

7) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

c(hOPMHUPOBAHHOCTh  AKOJIOTHYECKOM  KYJIbTYphbl, TIOHUMAaHUE BIHUSHUS  COIMAJIBHO-
SKOHOMUYECKHUX TMPOLECCOB HAa COCTOSHHME NPUPOJHOM U COUMAIBHOM Cpebl, OCO3HAHHE
JI00AJBPHOTO XapaKTepa dKOJIOTHYECKUX MPOoOJIeM, OpUeHTallUsS Ha MPUMEHEHUE MaTeMaTUYeCKUX
3HAHUU JJIS pelIeHHs 3a7a4 B 00JIaCTH OKpYKaIoIIeH cpebl, MIaHUPOBAHUE MOCTYIKOB M OIICHKU
WX BO3MOXHBIX TTOCJICICTBHI JIJISi OKPYXKAIOIIEH CPEJIbI;

8) neHHOCTH HAYYHOI 0 O3HAHHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOUW MPAaKTUKH, MOHUMAHUE MaTeMaTUYeCKOW HAyKH Kak chephl 4eIoBeuecKoi
NeSATETLHOCTH, 3TAMOB €€ PA3BUTHUS U 3HAUMMOCTH JJISl Pa3BUTHSI [TUBUITU3AIINH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKd W MAaTeMaTH4YeCKON KyIbTypOll Kak CpEeACTBOM TIO3HAHUS MHUPA, TOTOBHOCTH
OCYIIECTBJISITh TPOCKTHYIO M UCCIIEIOBATEILCKYIO IEATEIbHOCTh WHANBUTYyalIbHO U B TPYIIIIE.



METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE JeiCTBUS

Ba3oBble Jjornueckue aeicTBHA:

BBISIBJISITH W XapaKTepU30BaTh CYIICCTBEHHBIC NPH3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOLICHUH MEXy MOHATUSMU, (POPMYIUPOBATH OIpE/IeCHHs] TOHATUH, yCTaHABINBATh
CYIISCTBCHHBIN MPU3HAK KIACCHU(PUKALMK, OCHOBAHUS JJsi OOOOIICHUS M CPAaBHECHHSI, KPUTCPUU
MIPOBOJIMMOIO AHAJIN3A;

BOCIIPUHUMATH, (OPMYIHpPOBATH M TPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIbHBIC H
OTpHUILaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W TPOTHUBOpEYHs B (akTax,
JAaHHBIX, HAOIIOACHUSX U YTBEPKJICHUAX, MpeJlaraTh KPUTEPUU JJIs BHIABICHUS 3aKOHOMEPHOCTEH
U IIPOTUBOPEYUL;

JienaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aK/I4YEHUH, yMO3aKJIFOUEHUH 110 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSATENBHO JOKA3aTEIbCTBA MaTEMaTHUECKUX YTBEPKACHUU (IpSIMbIE U OT
MPOTUBHOTO), BBICTpaWBaTh apPryMEHTALMIO, MPUBOAUTH TMPUMEPHl U  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKJACHHSI U BHIBOJIBI;

BBEIOMpATh CrIOCcO0 perieHust y9eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOISAIINN C Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejbckue 1elCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAaHUA, (HOPMYITUPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOPEUYHE, MPOoOIeMy, YCTaHABIMBAaTh HMCKOMOE | JIaHHOE,
(bopMHUPOBATH TUIMOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULINIO0, MHEHUE;

MPOBOJIUTh  CAMOCTOATENbHO  CIUIAHUPOBAHHBIM ~ HKCIIEPUMEHT,  HCCIEJOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SIBJICHUSA, IPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEN MEXITy 00bEKTaMu, SIBJICHUSIMHU, TTPOLIECCAMU,

CaMOCTOSITENIbHO (POPMYTUPOBaTH OOOOIIEHHS U BBIBOJBI IO pe3yslbTaTaM MPOBEAEHHOTO
HaOJIIOJICHUs, WCCIIEIOBAHUS, OLICHHBATh JIOCTOBEPHOCTh TMOJIYYEHHBIX PE3YJbTaTOB, BBHIBOJOB U
0000I1IeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHUE TMPOIIECCA, a TAK)KE BBIBUTATH MPEIIOIOKEHHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JeUIUTHl MHDOPMAIIMK, JAaHHBIX, HEOOXOJUMBIX NJIsi OTBETAa Ha BOIPOC U IS
perieHus 3a1a4u;

BBIOMpaTh  MH(pOpPMANMIO W3  UCTOYHUKOB  PA3NUYHBIX  THIOB, AaHAJIW3UPOBATH,
CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATh HH(POpPMALUIO PA3TUYHBIX BUAOB U (GopM
MIPEACTABICHUS;

CTPYKTYpPUPOBaTh WH(OpMAIMIO, TIPEJICTABIATh €€ B Pa3IMYHBIX (opMax, WILUTFOCTPUPOBATH
rpapuyuecKy;

OIICHUBATh HAJEKHOCTh MHPOPMAIIMH TT0 CAMOCTOSITEIbHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBbIE YyHUBEpPCAJIbHbIC Y4eOHbIE el CTBUA

OO0menue:

BOCIPUHUMATh U (OPMYJTUPOBATH CYKIEHUS B COOTBETCTBHUHM C YCIOBUSMU U LEISIMHU
OO0IIeHus, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX M HHCbMEHHBIX
TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PELICHUS 33/1a4i, KOMMEHTHPOBATh NOJyYCHHBIN PE3YIIbTAT;

B XoJie¢ OOCYXJEHHUs 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIAaeMOH TeMbl, IpOOIeMbI,
pemiaeMoi 3aJlauu, BBICKA3bIBAaTh WJIEH, HAILEJICHHBIE HA IIOMCK PEHIEHUs, COIMOCTaBJIATh CBOH
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CYXKIIEHHUS C CYXJIEHUSIMH JPYTrUX YYaCTHHKOB JUANOra, OOHAapY)XUBaTh pPaziIMuue M CXOJCTBO
MO3UIUH, B KOPPEKTHOU opMe HOpMyIHpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

IIPEICTABIATh PE3YJIbTAaThl PEIIEHUs 3a7aud, S3KCIEpUMEHTa, WCCIIEIOBaHMs, IPOEKTa,
CaMOCTOSITENILHO BBIOUPATh (pOpMAT BBICTYIUICHUS C Y4ETOM 3a/ay Npe3eHTalud U 0COOeHHOCTEeN
ayJIUTOPHH.

PeryisitTuBHble yHHBepcaJbHbIe y4eOHblIe AeiicTBUSs

Camoopranuszaums:

COCTABIIATh IUIAH, AJITOPUTM pEIIEHHUs 3a7ayd, BBIOMpATh CIIOCOO pEUICHUs € Y4ETOM
HUMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBAaTb U KOPPEKTUPOBATH
BapHUaHTHI PEHICHUH ¢ y4€TOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb, YMOIHOHAJIbHBIH HHTEJIEKT:

BJIaJICTh HABBIKAMH MO3HABATEIbHON pe(IEKCHHM KaK OCO3HAHHUS COBEPIIAEMBIX NEHCTBUN U
MBICIMTENbHBIX MPOLECCOB, UX PE3Yy/IbTAaTOB, BIAJETh CIOCOOAMHM CAMONPOBEPKU, CAMOKOHTPOJIS
IIpoLecca U pe3yJibTaTa pelieHsl MaTeMaTH4eCKON 3a/1auH;

IIPEIBUIIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IIPU PEIIECHUM 3aladd, BHOCHUTH
KOPPEKTHBBI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, MAHHBIX, HAWJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJbTaTa LEIH M YCIOBUSIM, OOBSICHATh MPUYHHBI JOCTHKEHHS
WIA HENOCTHXXEHHS PE3ylbTaTOB  JESATENbHOCTH, HAXOAWTh OWMOKY, JaBaTb OLICHKY
pUOOPETEHHOMY OTIBITY.

CoBMmecTHast 1eATEIBHOCTD:

MIOHUMAaTh U HCIOJIb30BaTh IMPEUMYIIECTBA KOMaHJHOW W WHAMBUAYAJIbHOH pabOTHI MHpu
pemieHMM y4eOHBIX 3ajay, MPUHUMATh L€lb COBMECTHOM J€ATEIbHOCTH, IUIAHUPOBATh
OpPraHM3aIi0 COBMECTHOH pabOTHI, paclpenesaTh BHILI padOT, JIOrOBApUBATHCSA, OOCYXKIATh
Ipolece U pe3yabTaT paboThl, 0000IaTh MHEHUS] HECKOJIBKUX JIIOCH;

Y4acTBOBaTh B TPYMIOBBIX (opmax paboTbl (0OCykIeHHs, 0OOMEH MHEHHH, «MO3TOBBIE
IITYPMBI» U UHBIE), BBIIOIHATh CBOKO YaCTh PA0OTHl U KOOPJUHUPOBATH CBOM JAECUCTBUS C APYTUMHU
YJIeHaMUd KOMaHJbl, OLEHUWBAaTh KayeCTBO CBOETr0 BKJIaJa B OOIIMHA MPOAYKT IO KPUTEPUSM,
c(OpMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOAECUCTBHSL.

INPEAMETHBIE PE3YJIBTATbBI

K konny obyuyenus B 11 Kiacce oOydarouuiicss MOJIyYUT cieIylOIUe NpeAMETHbIE
pe3ysbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl yueOHOro kKypca «Anredpa M Hayaia
MaTEMaTHYECKOT0 aHaAJIN3a»:

Ymucna v BbIYMCICHUSA:

CBOOOJHO ONEPUPOBATh MOHATUAMU: HATYpaJbHOE U IEJI0€ YNCII0, MHOXKECTBA HATypabHbIX
U TENBIX YKCEeNl, UCTIOIB30BaTh MpU3HaKU jaenuMocT menbix yucen, HOJ m HOK naTypanpHbIX
qucesl AJIs pelIeHus 3a1a4, IPUMEHATh alroput™M EBknnna;

cBOOO/IHO ONEpUpPOBATh MOHITHEM OCTaTKa MO MOJAYIIO, 3alIMCBhIBATh HATypaJlbHbIE YKCIa B
Pa3IMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHUS;

CcBOOO/IHO ONEpUPOBATH TMOHATUSMHU: KOMIUJIEKCHOE YHCIO W MHOXECTBO KOMILJIEKCHBIX
qucel, MPeACTaBIsATh KOMIUIEKCHBIE YWClia B anreOpanveckoil M TpuUroHoMeTpudeckoil gopme,
BBITNIOJHATH apu(MeTHYECKUE ONEpaluy ¢ HUIMH U U300pa)kaTh Ha KOOPJUHATHOMN TJIOCKOCTH.

YpaBHeHNS U HEPABEHCTBA!

cBOOO/IHO OMEpPUPOBATH MOHATUSAMU: HUPPALMOHATIbHBIE, [TOKA3aTeIbHbIE U Jorapudmuueckre
HEPABEHCTBA, HAXOAUTh UX PELIEHMSI C TIOMOLIBI0 PABHOCUIIBHBIX IIEPEXO/O0B;

OCYILIECTBISATH OTOOP KOPHEN IPU PEelIEeHUU TPUTOHOMETPUUECKOTO YPAaBHEHUS;
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CBOOOJHO ONEpPHPOBATh MMOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, MPUMEHSTH
HEo0XoaAnMBbIe (GOPMYIIBI ISl PEILICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONIEpUPOBATH IMOHATUSIMU: CUCTEMA M COBOKYIIHOCTb YPaBHEHHIl M HEPaBEHCTB,
PaBHOCHIIBHBIE CHUCTEMBI U CHCTEMBI-CIEACTBHS, HAXOAUTh PEUICHUS CUCTEMbl U COBOKYITHOCTEU
panMoHaNbHBIX, UPPALIMOHATIBHBIX, TOKA3aTENbHBIX U JOrapu(pMUUECKUX YPAaBHEHUN U HEPABEHCTB;

pelmaTb ~ pallMOHAJbHbIE, HUpPPALMOHAIBHBIE, IOKa3aTelbHbIC, JOrapuMuyeckue U
TPUTOHOMETPUUECKHUE YPABHEHUSI U HEPABEHCTBA, COAEpKAILe MOYJIU U TapaMeTphl;

IIPUMEHATH IpauuecKue METOJIbl AJIs PeIICHUs] YPaBHEHUI U HEPaBEHCTB, a TAKKe 3a/ay
rapameTpamu;

MO/JICJINPOBATh PEAIbHbIE CUTYaLlMU Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUS, YPaBHEHUS,
HEPAaBEHCTBA M HUX CHUCTEMBI II0 YCJIOBHMIO 3aJlayd, MCCIENOBaTh IIOCTPOEHHBIE MOJEIH C
HCIOJIb30BAHUEM allllapaTa ajareopsl, MHTEPIPETUPOBATh ITOJIyYE€HHBIN pe3ybTar.

DyHKIUH U TPaQUKH:

CTPOUTH IpaUKU KOMIO3MLUHU (PYHKIMH C MOMOIIBIO 3JIEMEHTApHOIO HCCIEeIOBaHUA U
CBOWCTB KOMITO3UIIMHU ABYX ()YHKITHIA;

CTPOUTH TeoMeTpHUUecKre 00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TPAPUKH TPUTOHOMETPHUECKUX (DYHKIIHIA;

IPUMEHATh PYHKIMM JUI1 MOJIETUPOBAHMS U UCCIIEIOBAHUS PEAIbHBIX MPOLIECCOB.

Havajia MaTeMaTH4eCKOI0 aHAJIM3a:

UCIOJIb30BATh MPOU3BOJHYIO /ISl UCCIIE0BAHUS (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI;

HaXOJUTh HaUOOJIbIIIEE U HAUMEHbIIIEE 3HAYCHUS (PYHKIIMU HENIPEPHIBHON HA OTPE3KE;

UCII0JIb30BaTh MPOU3BOAHYIO ISl HAXOXKICHMS HAWIYYIIEro pelleH!s B IPUKIaJHbIX, B TOM
YHCIIe COLMAIBHO-DKOHOMHMYECKUX, 3a7a4ax, s ONpPEACIeHUsI CKOPOCTH M YCKOPEHHs IpoLecca,
3aJJaHHOTO (OpMYJIOi MK rpaduKoM;

CcBOOOZIHO ONEpUPOBATH MOHATUSAMU: NEPBOOOpPA3Hasi, ONpEAEAEHHBIH MHTErpai, HaXOAUTh
NepBOOOpa3Hble 3JEMEHTAapHbIX (DYHKIMI M BBYUCIATH HHTerpaid no ¢opmyine Herorona-
JleiiOnuia;

HaXO/UTh IJIOLIA/IU INIOCKUX (UTYp U 00BEMBI T€J C IOMOIIBIO HHTErpana;

MMETh MPEJICTAaBICHUE O MaTEMaTUYECKOM MOJCIMPOBAHMM HAa TNPHUMEpPE COCTaBICHUS
muddepeHInanbHbIX ypaBHEHUH;

pemars MpHUKIaJHbIe 33/Jadd, B TOM YHCIE COLMAIbHO-3KOHOMMUYECKOTO M (PU3NYECKOTO
XapakTepa, CpeICTBaMHA MaTEMaTHUECKOT 0 aHaJIN3a.
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TEMATHYECKOE INTAHUPOBAHHUE

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne ni/mm S — P Beero Konrpoabnsie  IIpakruuyeckue o6 p?;p OBATEeNBLHEIE
padoThI padoThI pecype
HccnenoBanmne GyHKIHIA ¢ TOMOIIBIO bubmorexa LIOK

1 HpomH3BOHO 22 1 https://m.t_adsoo.ru/?f4l9d08

https:/fipi.ru/

2 MatemaTtuueckoe 0XKHUIaHNue CIIy4aiiHON 4 bubnmnorexka HOK
BEJINYHUHBI https://m.edso0.ru/7f419d08

bubmuorexa [JOK

3 [TepBOOOpa3Has u UHTErpaj 12 1 https://m.edso0.ru/7f419d08

https:/fipi.ru/

4 Jlucniepcus ¥ CTaHIapTHOE OTKJIIOHEHHE 4 1 bubmuorexa [JOK
CIy4ailHOW BETUYMHBI https://m.edso0.ru/7f419d08
I'paduiku TpUroHOMETpHUECKUX (PYHKITHIMA bubmorexa LIOK

5 P p P YHKHHH. 14 1 https://m.edsoo0.ru/7f419d08
TpuronomeTpuyeckre HEpaBeHCTBA T

https://fipi.ru/
bu6mmoteka [IOK

6 3axom dobimx wncen 3 1 https://m.edso0.ru/7f419d08
WpparmonaibHbIe, TOKa3aTSIBHBIE U bubmorexa LOK

7 Horani @anecmé HeDABCHCTRA 24 1 https://m.edsoo0.ru/7f419d08

P P https://fipi.ru/

8 HenpepsiBHBIE CiydaliHbIE BEITMYHHBI 2 bubnmnorexka HOK
(pactipenienenus) https://m.edsoo.ru/7f419d08

bu6nuoreka [IOK

9 Komriekcusle gncia 10 1 https://m.edso00.ru/7f419d08

https://fipi.ru/
bu6nuoreka [IOK
10 Hopwareroe pacnpenencrns 2 ! https://m.edso0.ru/7f419d08



https://m.edsoo.ru/7f419d08
https://fipi.ru/
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://fipi.ru/
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://fipi.ru/
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://fipi.ru/
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://fipi.ru/
https://m.edsoo.ru/7f419d08
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bu6nmoreka [IOK
11 HarypaibHble U 11es1b1e Yrcia 10 1 https://m.edsoo0.ru/7f419d08
https://fipi.ru/
CucreMbl palMOHAIbHBIX, HPPALUOHATBHBIX bubmmorexa [JOK
12 MOKa3aTeNbHBIX U JOTapu()MUUSCKHX 12 1 https://m.edso0.ru/7f419d08
ypaBHEHHIA https://fipi.ru/
Bbu6nuoreka [IOK
13 3agauu ¢ mapaMeTpaMu 16 1 https://m.edsoo.ru/7f419d08
https://fipi.ru/
14 [ToBTOpeHME, 00001IIEHNE, CHCTEMATH3AIUS 35 2 https://fipi.ru/
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 10


https://m.edsoo.ru/7f419d08
https://fipi.ru/
https://m.edsoo.ru/7f419d08
https://fipi.ru/
https://m.edsoo.ru/7f419d08
https://fipi.ru/
https://fipi.ru/
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YUYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

Anrebpa © Hayala MaremMathdyeckoro anainm3a. Hwuxomabckuit C.M. wu  gp.  (10-11)
(bazoBbIil/ Yrny0néHusiii) AkiimonepHoe oomectBo «M3natenscTBo «IIpocBemnieHne»

METOAUYECKHUE MATEPHAJIBI 1JIsA YYUTEJISA
bubanorexa I{OK https://m.edsoo.ru/7f419d08

https://fipi.ru/

HMU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
bubmmoreka LIOK https://m.edsoo.ru/7f419d08

https://fipi.ru/



https://m.edsoo.ru/7f419d08
https://fipi.ru/
https://m.edsoo.ru/7f419d08
https://fipi.ru/

