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INOACHHUTEJIbHAS 3AITMCKA

Pabouas nporpamma ydeGHOTo Kypca «Anre0pa ¥ Hauana MaTeMaTHueckoro
aHann3sa» 6a30Boro yposHs s obyuwatoumxest 10 —11 kiaccos paspaborana Ha
ocHoBe DenepanbHOro rocyAapCeTBEHHOr0 06pasoBaTEIBHOTO CTAHAAPTA CPEIHEro
obmero o00pa3oBaHMs, C y4ETOM COBPEMEHHBIX MHPOBBIX TpeGOBaHHIL,
NpENBSBIAEMbIX K MaTeMaTH4eCKOMY OOpa3OBaHMIO, W TPaAMLIMi poccuiickoro
obpasoBanus. Peanusauns nporpamMmmel oGecrieunBaeT OBNAjeHHe KIFOUEBBIMH
KOMTIETEHUHAMH, COCTABNSIOLINMH OCHOBY I CaMOPa3BHTHsI W HENPEPLIBHOTO -
00pa3oBanus, UENOCTHOCTE OOLUEKYIBTYPHOTO, TUUYHOCTHOIO M TTO3HABATEIHHOTO
Pa3sBUTHSA TUYHOCTH O0YUAFOTIIMXCS.

HEJH U3YUYEHUSI YYEBHOT' O KYPCA

Kypc «Anrebpa u Hauaia MaTeMaTHUYeCKOTO aHAlM3a» SIBJISETCS OJIHUM W3
Hanbosiee 3HAYMMBIX B TMporpamMme crapiued LIKOJIb, MOCKOJBKY, C OIHOH
CTOPOHBI, OH OOeCHeYMBaeT HHCTPYMEHTANBbHYK 0a3zy s U3Yy4YEeHUST BCex
CCTCCTBEHHO-HAYYHBIX KYPCOB, & C APYrOH CTOPOHBI, (GOPMHUPYET JOMHUECKOE H
abCTpPaKTHOE MBIIUIEHHE Y4YallMXCcsl Ha YPOBHE, HEOBXOAMMOM I/ OCBOEHUS
KypcoB HMH(opMaTUKM, 0OLIECTBO3HAHMKS, UCTOPHUH, cjoBecHocTH. B pamkax
AAHHOTO Kypca y4alluecs OBJIA/ICBAIOT YHHBEPCABHBIM S3bIKOM COBPEMEHHON
HayKH, KOTopas (OpPMYJIMPYET CBOM JOCTHIKEHUS B MATEMATHUECKOM hopme.

Kypc anreGpe! u Havan MareMaTHUECKOr0 aHANH3a 3aK/1a/1bIBACT OCHOBY JJis
YCOELWHOro OBNAACHHs 3aKOHAMKU (DU3UKM, XMMHUH, OMOJNIOTMH, MOHUMAHUS
OCHOBHBIX TEHJACHUMHM OSKOHOMUKH W  OOLLUECTBEHHON JKMU3HH, [O3BOJISET
OPHEHTHPOBATBECS B COBPEMEHHBIX HHU(POBBIX M KOMITBIOTEPHBIX TEXHONOTHSIX,
YBCPEHHO HCIIOJIL30BATE MX B TMOBCEIHEBHOW JKU3HHU. B ToXke BpeMsi oBnameHwue
adCTPAKTHBIMM M JIOTHUECKH CTPOrMMHM  MaTeMaTHYeCKHMU KOHCTPYKIIUSIMHU
pasBUBACT YMEHHE HaXOJINTb 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTD
YTBEPXKIEHHUS, UCIIONB30BaTh 0000LIEHHEe U KOHKPETH3ALMIO, abcTparupoBaHue u
aHaJIoruio, GOpMHUpPYeT KpeaTHBHOE W KPUTHYECKoe Mblliente. B xome HU3YYEeHHS
anredpbl M Havyal MaTeMaTHuecKoro aHaliku3a B CTaplledl IMIKoJie ydJariuecs
MOJIy4alOT HOBBIM OTBIT peNIeHUS] TNPUKIAAHBIX 33734, CaMOCTOSTEIbHOIO
MOCTPOCHMS MATEMATHYECKUX MOJIe/ICH peabHbIX CHTYALUMH U HHTEpIpeTaLHu
MOJy4YEHHBIX — PELUCHUH,  3HAKOMATCS  C  [IpUMEepaMM  MaTeMAaTHYECKUX
3aKOHOMEPHOCTEH B MpHpOME, HayKe KW B MCKYCCTBE, C BBIIAIOLIMMHCS
MaTeMaTHYeCKUMU OTKPBITHAMH W UX aBTOPAMH.

Kypc obnmamaer 3HauuTelbHBIM BOCITHTATEIBHBIM MOTEHLHAIOM, KOTOPbII
peanusyercs Kak uyepes y4yeOHbIH MaTepHal, CrnocoOCTBYIOMIMIA bopmupoBaHHIO
Hay4HOTO MHPOBO33PCHMsA, TaK M 4vepe3 crneuu(Puky y4yeGHOM aesTenbHOCTH,




TpeOyloLen CaMOCTOSI TE/ILHOCTH, aKKypaTHOCTH, IPOJOJIKUTEIIbHOM
KOHUEHTPAllMi BHUMaHWs U OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3ynbTar.

B ocHoBe Meromuku oOyueHus anrefpe M HauagaM MATeMaTHYECKOTO
aHaJTM3a JISXKUT AEATEIIbHOCTHBIN IPUHIUIT 00yUeHHs.

CrpykTypa Kypca «Asredpa 1 Hayaaa MaTeMaTHYeCKOrO aHaIu3ay BKIIOYAeT
CJICAYIOIIUE CONEPIKATEIbHO-METO/IMYCCKHE JIMHUK: «Uucna W BeIYMCIEHUSY,
«DyHkuMM U rpaguku»,  «YpaBHeHHss M HepaBeHCTBa», «Hawana
MaTéMaTH4YecKkoro adajausa», «MHoXecTBa W JorMkay». Bce o0CHOBHBIE
COACPIKATEIIbHO-METOAMYECKHE JHHHH H3YYaloTCsl HAa MNPOTSDKEHHM OBYX JieT
o0yueHust B cTaplied LIKoIle, eCTeCTBEHHO JAONOJHAA APYr APYra U MOCTENeHHO
Hacbllllasicb  HOBBIMM ~ TeMaMM W pasgenamu. Jlansblii  Kypc — sBasercs
WHTETPaTUBHBIM, TIOCKOJIBKY 00bejnHseT B cebe comepikaHWe HEeCKOIBKHX
MaTEMaTHYeCKHX AUCLUMILIMH: anredpa, TPHrOHOMETPHsI, MaTeMaTHYeCKUi aHaIn3,
TEOpust MHOXECTB U Jp. [lo mepe Toro kak ywaiimecs oBiageBaioT Bcé Golree
LTMPOKHM MaTEMATHIECKUM allllapaToM, Y HUX I0C/Ie0BaATeIbHO GOpMUpyeTcs 1
COBEpLICHCTBYCTCA YMEHHWE CTPOUTbH MAaTEMaTHYECKYI0 MOJe/b  pealbHoil
CHTyalli¥, TPUMEHATh 3HAHWs, TOJNy4eHHble B Kypce «Ajrebpa W Hauana
MAaTeMaTHIECKOTO aHainu3a», JUlsd pelleHHs CaMOCTOSITENbHO ChOPMYITHPOBAHHOM
MaTeMaTU4ECKOH 3a/1ati, a 3aTeM HHTEPIPETHPOBAT [OJ1yUeHHBIHA Pe3yIbTaT.

ConepxarensHo-MeToAMYecKas TuHMA «UHCIA W BLIYHCIECHUAY 3aBepliaer
(hopMUpOBaHUE HABLIKOB MCIOJIL30BAHUS 1EHCTBUTENbHbIX 4yHuCcesl, KOTopoe ObLIo
Ha4aTto B OCHOBHOH wikose. B cTapuel wikone ocoboe BHMUMaHHe yaessieTcs
(pOPMHPOBAHMIO MPOUHBIX BBIYMCIUTENBHBIX HABBIKOB, BKIIOYAIONMX B CeOs
MCIOMB30BAHUE PasIMYHbLIX (DOPM  3amUCH  JICHCTBUTENBHOTO YHCIA, yMEHHe
palMOHAIBLHO  BBINOJHATE ACHCTBHs C HUMHM, [eaTh [PUKHAKY, OLIEHHUBATEH
pesynpTar. OOydaromuecs: MONy4arOT HAaBBIKA IPUOIHKEHHBIX BBIYMCIICHHUH,
BBIIIOJIHEHUS JE€HCTBUH C 4MClaMu, 3alMCAHHBIMH B CTaHAApTHOH (opme,
HCTIOJIE30BAHMS MATCMATHYECKUX KOHCTAHT, OLIEHWBAHHSI YHCITOBBIX BBIPAKEHMIA.

JInHUSL «YpaBHEHMS W HepaBeHCTBAa» peanusyercs Ha TIPOTSIKEHUU BCETo
oOy4eHHsl B cTapiiedf IIKOJe, MOCKOIbKY B  Ka/IOM pasjiejie  mporpamMmsl
NpelyCMOTPEHO PELICHHE COOTBETCTBYIOWHMX 3anad. OOyvarowmecs: oBjaaeBaroT
PasIUYHbLIMKH  METOJAMM  DELICHUS LeJbIX, PalMOHANbHBIX, MppPaLMOHANbHBIX,
MOKa3aTe/JbHBIX,  JIOFAPU(PMHUYECKHX M TPUTOHOMETPHUECKHWX  ypaBHEHHIl,
HEpaBeHCTB M UX CUCTeM. [lonydeHHble yMeHHA UCTIONB3YIOTCS 1TPH HCCIe0BAHUN
(QYHKUMEA ¢ TIOMOIIBIO [POM3BOIHOM, perIeHnH NpUKIaAHBIX 3a1a4y M 3a1a4 Ha
HAXOK/ICHUE HauOOJBIUMX M  HAMMEHBIINX 3HAYEHWH  (YHKLUM. JlanHas
COACPKATelbHas  NMHUA  BKIoYaeT B cebf Takke (QOPMUpOBaHHE YyMeEHHd
BBITIONHSITE  pacU€Thl MO (popMysiam, NpeodpasoBaHus LEbIX, PalHOHATBHBIX,
MPpAallHOHAIEHBIX M TPUTOHOMETPHYECKUX BbIPAKCHMH, a Takike BhIPAKEHMIL,




coAcpiKalluMx CTCICHHU H norapmbmm. Bﬂaro,uapﬂ U3YHYEHHIO anre6panqec1<oro
MaTtepualia IMPOUCKOOUT NalibHeN1ee Pa3BUTHE AJITOPUTMHUUECKOTO H -

abCTPAKTHOrO MBIUIIEHHS  yyaluxcs, (OPMUPYIOTCS HABBIKK J1eIyKTHBHBIX
paccyixaeHuH,  paboTbl ¢ CUMBOJBHBIMM  (OPMaMM,  IIpeJCTABICHHUS!
3aKOHOMEPHOCTEH M 3aBHCHMOCTCH B BHAE PABEHCTB W HEPABEHCTB. Aﬂrera
npejyiaraeT  d(OQEKTUBHbIC MHCTPYMEHTbl /U1 pelleHus MPaKTHYeCKUX W
€CTEeCTBEHHO-HAYYHBIX 3a/a4, HarJsSJHO AEMOHCTPUPYET CBOM BO3MOJKHOCTH Kak
SI3bIKA HAYKH.

CouepxarenbHo-meTonnueckas JiMHUs «DyHKIMH W rpadUKH» TECHO
NeperneTaeTes ¢ APYIrUMH JMHHAMK Kypea, MOCKOJIbKY B KAKOM-TO CMBbICIIE 3a/1a8T
[0CJIe10BATEILHOCTD U3YYEeHHUS Marepuarna. M3yuenue CTEINEHHOH,
MoKa3aTeJIbHOM, JTOrapu(hMUUECKOH 1 TPHTOHOMETPUYECKUX (PYHKIIMH, UX CBOMCTB
W rpauKoB, UCTIONB30BaHWE (YHKUWI [T pelleHns 3amad W3 APyruxX ydeGHBIX
MPEeIAMETOB U PEaNbHOM KM3HM TECHO CBA3AHO KaK ¢ MATEMATHYECKUM AHAIU3OM,
TaK U C peuIeHWeM ypaBHeHMH W HepaseHCTB. Ilpu sTom Gosibliioe BHHUMaHHE
yaensieTcs (pOpMUPOBAHMIO YMEHHs! BbIPaXKaTh (POPMyJaMU 3aBUCHMOCTH MEXKIY
pa3TUYHBIMU  BEJIMYMHAMM, HCCIIENIOBATh MONyYeHHBIE (YHKLUMH, CTPOMTH HX
rpadiki. Matepuan 3Toi coziepikatellbHON IMHHK HalleleH Ha pa3BUTHe yMeHHit
M HaBBIKOB, IIO3BOJIAIOLIMX BBIPAKATH 3aBHUCHMOCTH MEXJY BEIMYHMHAMH B
pasIMYHOM (opMe: aHanmuTHYecKoil, rpauueckoil u ciosecHol. Ero msydyeHue
CIIOCOOCTBYET ~ PA3BUTHIO  AITOPUTMHYECKOTO  MbILIACHHUSA, CHOCOOHOCTH K
0000LIEHHIO U KOHKPETH3aLUH, UCII0Ib30BAHMIO aHAIOTHA.

ConepxatensHas nuHusi «Havana maTemaTHueckoro aHamd3a» [03BOJISET
CYLWECTBEHHO PACLIMPUTL KPYI KaK MAaTeMaTHYECKHX, TaK M MPHKIAIHBIX 3a/ad,
AOCTYIHBIX 00YYalOIMMCs, y KOTOPBIX MOSBIAETCs BO3ZMOKHOCTEH HCCIIEN0BATh U
CTPOUTh rpaduky (YHKUHMI, onpeneisTh MX HauOOJbLIME KM HAUMEHBILIUE .
3HAYCHHMA, BBIYHCATHL IJIOWAAM (QUIYyp B 00BEMBI Tel, HAXONUTH CKOPOCTH H
YCKOpeHHs TipoueccoB. JlaHHuas coaepikaTelqbHaAs JUHHS OTKPBIBAGT HOBBIE
BO3MOKHOCTH  IIOCTPOCHHMsI MaTEeMaTHYeCKWX MOJeNel peanbHBIX CHTyaLuid,
HAXOX/ICHUSI HAWJIYUIIEro pPElIeHUs B IPHUKIAIHBIX, B TOM YHCJE COIHAIBHO-
DKOHOMHYECKHX, 3a7a4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTMUYECKOrO aHajiu3a
CrocoOCTBYeT pasBUTHIO abCTPaKTHOrO, HOPMAbHO-TOTMYECKOr0 U KPeaTHBHOIO
MBILLIEHHSI,  (POPMHUPOBANHIO  YMEeHWI  paclio3HaBaTh NPOSABICHHS 3aKOHOB
MaTEMaTHKH B HayKe, TeXHHMKe M HckyccTBe. OOyudarioumecs y3HAIOT O
BBITAIOIIMXCS  Pe3yJIbTaTaX, IO0JIyYEeHHBIX B XOJ€ pa3BUTHs MATEMaTUKHU Kak
HAyKH, 1 UX aBTOpax.

ConepkarensHo-MeToAMYeCKas TUHUST «MHOKECTBA U JIOMMKa» B OCHOBHOM
MOCBALIEHA  B3JIEMEHTAaM  TEOpHH  MHOXKECTB.  TeopeTHKO-MHOKECTBEHHEIE .
MPEICTABICHUSA MPOHU3BIBAIOT BECh KypC IIKOJBHONW MaTeMaTHKKM M MPEIararT




Haubosiee yHUBEPCANbHBIH A3blK, 00bEAMHSIOUINH BCE Pa3e/bl MATEMATHKY U ef
NPUITOKEHWH, OHHW CBA3LIBAIOT pasHble MaTeMaTW4YeCKHWe ANCLWIUIMHBI B eIHHOE
uenoe. TTo3TOMy BaKHO 1aTh BO3MOXHOCTB IIKOJBHHUKY MOHHMATE TEOPETUKO-
MHOKCCTBEHHBIA SI3BIK COBPEMEHHON MaTeMaTHKH M HCIONB30BATh €ro JUIs _
BbIPA)KEHUS CBOMX MbICJIEH.

B Kkypce «Anrebpa u Hauana mMaTeMaTMuecKOro aHaIM3a» NPUCYTCTBYOT
TAKIKE  OCHOBBI ~ MAaTEMaTHYeCKOro  MOIECJIMPOBAHUs, KOTOpHIE  TPH3BAHbI
c(pOpMUPOBATE HABBIKM TTOCTPOEHHUS MOJleNel peaTbHbIX CHUTYalMH, uccrenosanus
STHX MOZEJICH ¢ MOMOLIBIO amnmnapara airedpsl U MaTeMaTHYeCKOro aHaau3a M
MHTEpNpEeTAluK [TOJYUYEHHBIX pe3y/bTaToB. Takue 3alaHusi BIJIETEHbl B KaXKIbli
W3 Pas/ie/loB [IPOrpaMMbl, MIOCKOJIbKY BeCh MAaTepUall Kypca LIMPOKO UCMONb3yeTCs
AT pEIIeHHs MPUKJIAAHBIX 3a1a4. [Ipu peleHnn peaibHBIX NMPAaKTHYECKUX 3a/1ad
yHallnecss pasBUBAIOT HAOIIOJATENBHOCT, YMEHNEe HAaXOAUTh 3aKOHOMEpPHOCTH,
abCTparupoBaThCsl, HMCIOAL30BATh aHANOrMI0, 0606wWAaTh M KOHKPETH3UPOBATh
npodseMy. JlesATenbHOCTE MO (OPMHUPOBAHMIO HABBIKOB pELICHHS MIPUKIIaAHbIX
3ajat opraHusyeTcs B NpoLecce W3yueHHs BCeX TeM Kypca «Anrebpa u Hauama
MaTeMaTHYeCKOro aHajguzan,

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHom miaHe Ha u3ydeHue Kypca aareGpbl M HAYAl MATEMATHUECKOLO
aHa/1M3a Ha 6a30BOM ypOBHe OTBOAMTCS 2 yaca B Hemeto B 10 Kkiacce u 3 yaca B
Hejesio B 11 knacce, Beero 3a /1Ba rona o0yuenus — 170 uacos.




COAEPKAHHUE YYHEBHOI'O KYPCA

10 KJIACC

Yncna u BbIYUc/IeHHS

Pannonansnble uncina. OOBIKHOBEHHblE M JIECSATHUHBIC JIPOOU, MPOIIEHTHI,
Oeckoneunble  nepuoauyeckue  Apobu.  ApudmeTddeckue  omepauud ¢
palHOHAIBHBIMK YHCIIAMHU, NPeoOpa3oBaHns YUCIIOBBIX BbIpaxeHuH. [ Ipumenenue
npo0eil U TPOLEHTOB JUIS pelleHHs TPUKITAIHBIX 3aa4 W3 PasTHUYHBIX OTpacieil
3HAHUU U PeaTbHOMN KU3HMU.

JedcTBuTeNbHbIE  yucna. PaloHanbHBIE W MppalMOHalbHblE UYHCIA.
Apudmerdueckye onepaudd ¢ JeHCTBUTEIbHBIMH uuciamu. [IpuOnuxEHHbIe
BbIYHCJIEHMS, IPABHJIA OKPYIJICHHs, IPUKUAKA U OLIEHKA pe3yJ/ibTara BbIUYHUCICHHH.

Crermenp ¢ wenslM  rokaszatesieM.  CranjgapTtHas — ¢opMa  3amucu
AeHcTBUTENBHOrO  uucna.  Mcenosb3oBanue  moaxonsmied  (GOpMBI  3ammcu
OEUCTBUTENIBHBIX YMCENl U1 PELIeHUs IPAKTHUYECKUX 3a/a4 W IpeACTaBICHUS
JAHHBIX.

ApupmeTuyeckuil  KopeHb  HarypalbHOW  cremenu.  JlelicTBus ¢
apu(QMETHYECKHUMH KOPHSIMH HATYPaJbHOW CTENEeHH.

Cunyc, KOCHHYC W TaHT€HC YHCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTaHIeHC YKCIIOBOrO apryMeHTa.

YpaBHeHHsI M HepaBeHCTBA

ToxnecTsa u ToXKAECTBEHHBIE MTPEOOPA30BAHMS.

[IpeoGpazoBanue TPHUIOHOMETPHUYCCKHX BBIPa/KEHUI. OcHOBHBIe
TPUTOHOMETpHUecKHe (HhOpPMYIIEL.

YpaBHeHue, KopeHb ypaBHeHMs. HepaBeHCTBO, pellieHHe HepaBeHCTBA.
Metoa uHTEpBaoB.

Pelnenune nenbix 1 ApoOHO-pallMOHAbHBIX YPABHEHUN U HEPABEHCTB,

Pelienne nppallMoHaIbHBIX YpaBHEHUH 1 HEPABEHCTB.

Pelienne TpUroHoMeTpu4ecKuxX ypaBHEHHH.

[Ipumenenue ypaBHeHMI M HEPABEHCTB K PEIIEHUIO MATEMATHUYECKHX 3aJau
1 3a/1a4 U3 passindHbIX odacTeil HayKH U peanbHOH MKH3HH. |

OyHKUHH H TPaQHKu

@Oynkuusa, cnocobbl 3ananus ¢GyHkuuu. [padux  (yHxumu. Biaumbo
oOpaTHbIe (PYHKLIHH.

O6nacTe onpeneneHds U MHOKECTBO 3HaueHU# (yHkumu., Hymu ¢yniuum,
[TpomMekyTKH 3HAKONOCTOSIHCTBA, UETHBIE 1 HEYETHBIE (DYHKIIMH.

Crenennas (QpyHKLUMS C HATypalbHLIM W LedbIM Nokazatesnem. Eé cBolicTBa u
rpaduk. CBokcTBa U rpaduk KOpHs n-0i CTENEHH.




TpuroHomerpuyeckas OKPYKHOCIL, OMNpeleieHne TPUIOHOMETPUUECKUX
(pyHKLHH YUCTIOBOTO apryMeHTa.

Hauana matemaTnueckoro ananmsa

[TocnegoBaTenbHOCTH, CIocoO0bI 3a/laHud MMOCJIEIOBATENILHOCTEH.
MOHOTOHHBIE OCIEeN0BATE/ILHOCTH.

Apupmernyeckas 1 reomerpuueckas nporpeccuu. beckoneuto yGuiparomas
reoMerpudeckas mporpeccust. Cymma GeckoHeuHo yObIBaroOLIEeH reoMeTpHuecKoit
nporpeccun. Popmyita CIOKHBIX TIPOLEHTOB. cronb3oBanue rporpeccuu s
pelleHHMs pealbHbIX 3a1a4 [PUKIaJAHOT0 XapakTepa.

MHozkecTBa M 10rHKA

MuoxecTBo, onepauuu Haj MHoxecTBamMH. Juarpammbl Diinepa—BeHHa.
[lpumenenre TeopeTHKO-MHOKECTBEHHOTO armnapara TSl ONHCaHus peatbHBIX
MPOLIECCOB U ABJICHUH, IPH PEIEeHNH 3a/1a4 U3 IPYTHX yueOHBIX TPeaMeTOB.

Onpenenenue, Teopema, ciieiCTBUE, J0KA3aTeIbCTRO.

11 KJIACC

Yuesa v BelunCcaeHus

HarypanbHele u Uessie yncia. [Tpu3HaKK J1eTUMOCTH LIEJTBIX YHCET.

CrerneHb ¢ pallHOHANBLHBIM TIOKa3zaTesieM. CBOWCTBA CTEIEHH.

Jlorapudm uncia. Jlecsatuunble n HaTYpasbHbIE TOrapH(MBbL.

YpaBHeHHsI H HepABEHCTBA

[Ipeobpasosanue Bhipaskennii, conepkailux 1orapu¢mel.

[lpeobpaszoBanne Bbipasikciiii, CoAepKALLMX CTENeHH C palroHaIbHBIM
TTOKa3aTeJeM.

IIpuMepBl TPUrOHOMETPHYECKHUX HEPABEHCTB.

IlokasaTenbHble ypaBHEHHs W HepaBEHCTBA.

Jlorapudmuueckne ypasuenus 1 HepaBeHCTBa.

CucTeMbl JIMHEHHBIX ypaBHeHH. Peenme MPUKJIAJIHBIX 3aa4y ¢ MTOMOILLIO
CHCTEMBI JTHHEHHBIX YpaBHEHUH.

CHCTEMBI U COBOKYTTHOCTH PALIMOHAIBHBIX YPABHEHHIT 1 HepaBeHCTS.

IlpuMeneHue  ypaBHCHHI,  CHCTeM M HEpaBEHCTB K peLeHno
MaTeMaTH4eCKHUX 3a1ad U 3aj1a4y 113 pa3iu4ibiX olnacTell Hayku M peasbHOM
HKU3HHU.

@yuxkunu v rpadpuku

Oyuxuust.  [eproanueckue  (yHKIHM. IIpoMexyTkn  MOHOTOHHOCTH
byHKuud. MakcUMyMbl U MHHMMYMB (yHKUHH. HauGosbllee M HauMeHbliee
3HauYeHMe QYHKLUU Ha IPOMEKYTKE.

Tpuronomerpuueckue GpyHkIMU, X CBOMCTBA 1 rpadukHu.

[Nokasarenbnas n norapudMudeckas GyHKIHN, HX CBOMCTBA 1 rpapuKH.




Hcnonb3osanue rpaduros (QyHKUMA 1S peluedns YPaBHECHHH W JIMHEHHEBIX -
CHCTEM.

Hcnonssopanme rpadukos  pyHkmuit s UCCIICTIOBAHNS MPOLECCOB K
3ABUCHMMOCTEH, KOTOPBIE BO3ZHUKAIOT pH PCLICHUH 3a/1a4 M3 APYruX y4eGHBIX
[IPEAMETOB U peanbHOH JKHIHH.

Havana matemarnyeckoro anasimsa

Henpeprrsubie dynximn. Meroj MHTEPBANIOB 1JIsl pellIeHNsT HepaBEeHCTB.

Ipoussonnas  dynkmmm. ['eomerpuueckuit  y (usndeckuii  cmblcn
NPOU3BOIHOHM.

[Ipoussonubie JIGMEHTAPHBIX  yHKLMIL, Dopmysbl  HaxokaeHMs
TPOU3BONIHOM CYMMBI, IPOM3BEACHUS 1 YaCTHOLO (GyHKUMI,

Ipumenenne npownssomoii x MCCIICIOBAHUIO (YHKLHH HA MOHOTOHHOCTE K
IKCTpeMyMbl. HaxokneHne HanGosbiuero u HAaMMEHBIIEro 3HAUEHUST (DYHKIMH Ha .
OTpe3Ke.

Ipumenenne npoussonnoii s HAXOKIACHUS  HAWIIYYILIEr0 peIleHusl B
HPHKIAHBIX  3a1a4ax, Ans  onpejeneHus CKOpPOCTH nmnpouecca, 3alaHHOrO
opmyJioit Hitu rpadukom.

[lepooGpasnas. TaGnuia MepBOOOpa3HBIX.

Muterpan, ero FCOMCTPHYECKHH UM Qu3MYecKHil cMmbICl. Beruucienne
MHTETpaa no hopmyJe Hetorona—JleiiGuuua.




IVNIAHUPYEMBIE PE3VJILTAT bl

OcBoenne yueGHoro npeavera «MaTeMaTnkay TOJKHO — 0DecrieunBaTh
AOCTHHCHHUE HA yPOBHE Cpe/iHero o0LIero oGpa3oBaHus CACAYIOMUX JTHYHOCTHBIX,
METanpeAMEeTHbBIX U NPCAMCTHBIX L)GPHBOBHTCIII)HBIX PE3YJILTATOR:

JUYHOCTHBIE PE3YJILTATBI

JINYHOCTHBIE  Pe3yNBTaThl  0CBOEHHS IPpOTpaMMBbl  y4eOHOro mnpejpmera
«MaremaTika» XapaKkTepH3yioTes:

['paxnanckoe Bocnutanue:

CHOPMUPOBAHHOCTBIO MPAKIAHCKOI MO3MLIHUHU 00y4alOIIerocst Kak aKTHBHOTO
M OTBETCTBEHHOI'0  4JieHa  POCCHHCKOro O0lLIeCTBA, MpeicTaBIeHHeM o
MaTeMATHYCCKUX OCHOBAX (DYHKIIMOHHPOBAHUS Pa3/IMYHBIX CTPYKTYp, SIBIEHMUI],
MPOLUEAYp TpakIaHcKoro oliiecrsa  (BBIGOpS, OMpOCBI M TIp.), yMEHHEeM
B3aUMOJCHCTBOBATE €  COLIMAJILHBIMMU MHCTHUTYTaAMH B COOTBETCTBHH ¢ WX
(QYHKUMSAME ¥ HAa3HAYEHMeM,

[TatpuoTuyeckoe BocnuTanue:

CPOPMUPOBAHHOCTHIO POCCHICKON rpaxknaHcKoil MICHTHYHOCTH, YBAXKEHHUS K
MPOLIIOMY M HaCTOAIIEMY POCCHHCKON MaTeMATHKH, LeHHOCTHBIM OTHOLLUEHHUEM K
HAOCTHXXCHHUSM POCCUMCKHUX MaTeMATHKOB U pOCCHICKOH MaTeMaTHYeCcKoi IIIKOJIBI,
K HCIOJBE3OBAHUIO 3THX JOCTWXKEHWH B Apyrux HayKax, TEeXHOJIOrusx, cdepax
IKOHOMHKH.

JyXOBHO-HPaBCTBEHIIOrO BOCIIHTAHMS:

OCO3HAHHEM Y XOBHBIX HEeHHOCTEI poccuiickoro Hapoja;
C(hOPMHPOBAHHOCTEIO HPABCTBEHHOTO  CO3HaHHS, 3THUYECKOTO NOBEICHHSI,
CBA3AHHOTO C MPAKTUYECKUM [MPUMCHEHHEM JOCTHIKEH U HaYKH U IESTCIBHOCTBI)
YH4CHOI0; OCO3HAHHEM JIHUHOIO BKI1A/IA B OCTPOCHHE yCTOHYUBOro Oymyiero.

DCTETUYECKOE BOCIIUTAH M

JCTCTUYECKUM OTHOLUIEHHEM K MHpY, BKIIOYas OCTETUKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, 00beKTOB, 3aj1a4, pelueHut, paccy K IeHuir;
BOCIIPUMMYHUBOCTBIO K MATEMATHYCCKHM ACIeKTAM pa3sInYHBIX BHIOB UCKYCCTBA.

Dusznyeckoe BoCHUTAN He!

C(OPMUPOBAHHOCTBIO  yMeHMUs HPHMCHATL  MaTeMaTHYeCKHWe 3HaHUS B
HHTEpecax 3noposoro u GesonacHoro obpasa KU3HH, OTBETCTBEHHOIO OTHOLLUEHMS
K CBOCMY 310POBBIO (310POBOE MHUTaHMe, cOaJaHCHPOBAHHBIN PeKUM 3aHATHH U

OTAbIXa, peryJspHas pu3nueckas aKTHBHOCTB); Gusnueckoro
COBEPLICHCTBOBAHUS, apu 3AHITHIX CIIOPTHBHO-03/I0POBUTENBHOIT
JeATENBHOCTBIO.

Tpynosoe Bocnuranue:




FOTOBHOCTBIO K TPYIY, OCO3HAHHEM UCHHOCTH TPY0/100HS; UHTEPECOM K
pasnu4HBIM  cepamMm  MPOPeCCHOHATbHOR  JeATENLHOCTH,  CBA3aHHBIM  C
MaTeMaTHKOH W e€ MNPUIOKCHUIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIGOP
Oyayweil mpodeccun W peanns3oBbiBaTh COGCTBEHHBIE SKM3HEHHBIE IUTAHDI
FOTOBHOCTLIO H CIOCOOHOCTLIO K MaTeMaTHYeCKOMY 06paSOBaHH}O H
C8M006p83083HH}0 Ha HNpOTAKCHHUH BCEM KHM3HH, TOTOBHOCTLIO K AKTHBHOMY
YHacTHIO B PEIUICHHH TIPAKTHYUYCCKHWX 3a4al MaTeMaTH4YeCKoOH HalpaBJI€EHHOCTH.

DKOJIOTHYECKOEe BOCIHTAHME:!

CPOPMHUPOBAHHOCTBIO  IKOIOIMUCCKOA  KyJIBTYpPbI, TOHUMAHHEM BIHAHUS
COLIHA/IbHO-OKOHOMHUYECKUX MPOLECCOB Ha COCTOSIHUE [PHPOJHON M COLUANBHOM
Cpelnbl, OCO3HaHHEM r1o0ajabHOro XapakxkTepa QKOJIOTHYECKH X HpO6J’I€M;
OpHEHTa[IHGf;I Ha MPpUMEHCHHC MaTeMaTHYeCKHX 3HAHWUH IJIst pelIeHWsT 3a1a4 B
o0sIacTH  OKpYy’KalolleH  Cpeiibl, [1JJaHUPOBAHMSA TIOCTYIIKOB ¥ OLEHKH WX
BO3MOJKHBIX MOCIEACTBHI [/t OKPYIKAIOLIEH Cpejibl,

[leHHOCTH HAYYHOTrO MO3HAHMS:

COPMUPOBAHHOCTBIO MMPOBO3I3PEHMS, COOTBETCTBYIOLIErO COBPEMEHHOMY
YPOBHIO  pPasBUTHS  HayKh U OOLIECTBEHHOM  MPaKTHKH, [OHHMaHHEM
MaTeMaTHIeCKOH HayKH Kak cqepbl 4eloBeYeCKOH IeATelbHOCTH, JTAarnoB ed
PasBUTHA W 3HAYMMOCTH JUlsl PUA3BHTHS LHUBUJIM3AIMK, OBIAJCHUEM S3BIKOM
MATEMATHKK W MATEeMaTHYeCKOH KYIbTYpOH KaK CPEICTBOM IO3HAHUS MUPA;
FOTOBHOCTBIO OCYLUECTB/SITh [POSKTHYIO M HCCIEA0BATENBCKYIO JeATeNbHOCTh
MHAMBUYAJIbHO U B TpYIIIIE.

METAINPEIMETHBIE PE3 Y ibTATHI

MetanpeMeTHBIE Pe3y/bTaThl OCBOCHMS MPOrpaMMbl y4eGHOTO MpeaMeTa
«MaTemaTuka» XapaKkTepH3yIOTCSI OBJIaZIeHUEM YHUBEPCAIbHBIMH
ROZHAGAMENILHOIMU  OCUCIIGUANIN,  VHUBCPCATBHBIMU — KOMMYHUKAMUBHLIMU
OelcmBUAMUY, YHUBEDCATbHBIMU PeYIAMUsHbiMU OeticmELUsLL,

1) Vuusepcanonvie  nosnasamenvuvie  oelicmeusn,  obecnewusaiom
opyuposanue  HA3066IX  KOIUINUGHLIY NPOYCCCO8  0BYUAIOWUXCs  (0C8OCHUE
Memo0os  NOZHAHUS — OKPYIICAION|CeO  MUPd;  NPUMEHEHUE  J02UYECKIIX,
UCCIE008AMENIbCKUX ONEPUIjULl, YV ICHIT paBOManto ¢ ungopmayueti).

basoBble noruueckue JieicTBUS:

* BBIABIATE U XapaKTepHU30BaTh CYIECTBEHHBIE TIPU3HAKH MaTeMaTHYECKIX
OOBEKTOB, MOHATHH, OTHOWICHHH MeXIy NOHATUAMH; (OPMYTHPOBATH
OMPENCNICHUS  MOHsITHI1:  YyCTAHABIMBAThL  CYLIECTBEHHBIH  MPH3HAK
KJIaCCH(MKaLMK, OCHOBals /Ui 0000LeHUs M CpaBHeHMUS, KPUTEPUU
IIPOBOJMMOrO aHaln3a;




BOCIIPHHUMATDL,  (DOPMYJIMPOBATL M MPEeoOpasoOBbIBATL  CYKICHHUS:
YTBEPAUTENIEHBIE 11 OTpHIATC/IbHBIE, €IMHHYHbIC, YacTHBIE M OOIIHe;

YCIIOBHEIE;

BBIABIIATE ~ MATCMATHUECKIEC  3aKOHOMEPHOCTH,  B3aMMOCBS3M WU
NPOTUBOPEYMsA B (pariax, /AHHBIX, HaOIIOAEHUSIX W YTBEPKIACHUSX;
npepjiaraTb  KPUTEpUH AN BbIABJICHUS  3aKOHOMEpPHOCTEH U
MPOTHUBOPEUNA;

JleaTh BBIBOJBI C HCII0JIL30BAHHEM 3aKOHOB JIOTHKH, IETYKTHBHBIX W
MHAYKTUBHBIX YMO3AKAIOUCHUI, YMO3AKIIOYEHHH 110 aHAJIOTHH;
[IPOBOJAMTh CaMOCTOSTC/1bHO JI0Ka3aTellbCTBa MaTeMaTUYeCKHX
YTBEPIKACHUH (MpsiMble M OT NPOTUBHOIO), BhICTPAUBATH apryMeHTalHuIo,
MPHBOANUTE TNPHUMEPLI U KOHTPIpUMEpbl; OOOCHOBLIBATL COOCTBEHHBIE
CYIKIEHHUS W BbIBO/IbI:

BBIOMpPaTh Crocod perenis yueOHON 3aj1auu (CpaBHHBATD HECKOIBKO
BAPMAHTOB  pelleHus, BblOMpaTh Haudogee MNOAXOASUIMH ¢ y4yéTom
CAMOCTOSATE/IbHO BbIJEICHHbIX KPUTEPHEB).

bazoBrle HCCIIeNoBaTe/IbCKHE 1eHCTBUSA:

MCIOJIB30BATL BOMNPOCH! KUK HCCIENOBATENILCKHI WHCTPYMEHT TMO3HAHUS;
(hopMynHpoBaTE BONPUCLI, (PHKCHPYIOLIKE TIPOTHBOPEUHE, npodsemy,
YCTAQHABIIMBATL ~ HCKOMOE M JlaHHOe,  (JOPMHUPOBATL  THIIOTE3Y,
apryMEHTHPOBATh CBOK MO3ULIMIO, MHEHUE;

[IPOBOJIUTh CAMOCTOSTE/ILHO CIJIAHUPOBAHHBIH 9KCIIEpUMEHT,
MCCIIEIOBAHMEC 10 YCTAIOBIEHHIO OCOOEHHOCTEN MaTeMaTHYeCKOro
O0bEKTa, SBJIGHUs, IIpOLEecea, BBISIBICHUIO  3aBHCHMOCTEH MEX Y
00BeKTaMU, SIBIECHHUSMHU, TTPOIECCAMHE;

CaMOCTOATEILHO (POpMYTHPOBATH 000OLLUEHHS U BbIBOABI 110 Pe3yIbTaTaMm
[IPOBEAEHHOIO HaO/MO/ICH A, MCC/IeI0BAHUS, OLEHUBATh JIOCTOBEPHOCT
MOJIYUYEHHBIX PE3YJibTATOR. BLIBOJAOB U 000DILEHHH;

MPOTHO3HPOBATH BO3MOXKHOE pa3BUTHE Mpollecca, a TaKXKe BbIABHTATH
IPEATONONKEHHS O €TI0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c undopmanmeii:

BBUIBIISITH JIC(DULIM LI HH(OPMALIH, JaHHBIX, HEOOXOMUMbIX /IS OTBETA
Ha BOTIPOC W JUJIsl PeIUEHMs! 3, ({1

BBIOMpATh  MHGOPMALMIO M3 HMCTOYHMKOB  PaslHUHBIX THUIIOB,
aHAJIM3UPOBATh, CHCTEMATH3HPOBATL M MHTEPIPETHPOBATH WHMOPMALIMIO
Pa3IMYHBIX BUAOB U (DOPM MPCACTABIEH NS, ‘
CTPYKTYPUPOBATL HH(DOPNALIHIO, IIPEACTABIATL €€ B pasnuuHbX Qopmax,
HJLTIOCTPHPOBATH TpaduuecKi;




2)

OUEHHBATH HaAEKHOCTh M1 l(l)OpMﬁIlHl’l 1o CaMOCTOATEIILHO
CPOPMYJIMPOBAHHBIM KPHUTEPHSIM,
Vuueepcanonvie  komviynuxamugnote  deticmeusn,  obecneuusarom

CPOPMUPOBAHHOCITL CONUTLIILIX HUBHIKOE ODVUATOUJUXCAL.
OO01eHue:

BOCIPUHMMATL W (QOPMYJIHPOBATh CY/AKACHUS B COOTBETCTBUM C
YCIOBUAMHU W LEJIsIMK 0DIIeHM:; sICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO
TOYKY 3PEHHUS B YCTHLIX M [IHCbMEHHBIX TEKCTaX, MaBaTh MOSCHEHUS MO
XOIy PEIICHMS 381011, KOMMCHTHPOBATL MMOJIYYeHHBIH Pe3yNbTaT;

B X0Zle 00CYKIEHMs 3a/1a3a1h BOIPOCH] M0 CYLIECTBY 00CYK/1aeMOH TEMBI,
npodyeMbl, peLaeMoil 3a1auu, BbiCKa3blBaTh W/IEH, HALEJIEHHbIE HA TOUCK
PELICHHMS; COMOCTABIATL  CBOW  CYXK/JIEHMS C CYXICHHUSIMH JPYrUX -
YUACTHHKOB JHaiora. o0Hapy:KuBaTh pasuuMe W CXOJCTBO TO3ULMIL; B

KOPPEKTHOM (DOPAMC (POPNVIHPOBATE PA3HOIIACHS, CBOU BO3PAKEHHUS;

e IMPENCTaBIATH  pe3yibTarbl  pelICHUs  3adadd,  IKCIEepUMEHTAa,
MCCJIEIOBAHUs,  IPOEKTA,  CaMOCTOATENbHO  BblOMpaTh  dopmart
BBICTYTICHHS C YUETOM 3/1a4 1IPe3eHTallMK U OCOOEHHOCTeH ayIuTOpHH.

CoTpyaHUYECTRO:

e IMOHHUMATh M MCLU.L3VBUTL  [IPEMMYLIECTBA  KOMaHIHOH  H

3)

UHAUBUAYAIBHOW padOThl NPH peLleHur yuyeOHbIX 3a1a4; IPUHUMATh LEelb
COBMECTHOH JAEATC/AbHOCTH, IUIGHMPOBATh OpPraHU3alui0  COBMECTHOMH
paboThL, pacrpenesTh B1 /bl padoT, 10roBapuBaThes, 06CYKAaTh IPOLIECC
W pe3ysibTaT padoTLI; 0O0OHIATL MIIeHUSI HECKOJBKUX TTIOJEH;
Y4acTBOBATH B IPYIIIOBLIX (popix padoThl (00Cy K 1eHNS, 0OMEH MHEHUH,
«MO3rOBBIE ILUTYPMbl» M HHBLIE); BBIIIOJHATH CBOK 4YacTh pabOThl U
KOOPIAHHUPOBATL  CBOH  JICHCTBUA ¢  JAPYFMMM  YJI€HaMW KOMAaH/Ipl;
OLEHHMBATh Ka4decTBO CBOCTo BKIa4a B OOLIMH MPOAYKT MO KPUTEPHSM,
CPOPMYJIMPOBAHHbIN VACTIIHKAMN B3alMOAEHCTBUSI.

Yuusepcanonvie  peeyisamusioie oeucmeus, obecnevusarom

hopmuposarite cMbICIOBLIN YCMANOGOK 1 HCUZHCHHBIX HABLIKOE TUYHOCILL.
Camoopranusanms:

COCTaBIIATh IUIAH, &1I0pHTA pellicHs 3a4a4d, BbIOMpaTh CNOco0 pelieHus ¢

YUETOM MMEIOLIMXCS PECYPCOB M COULTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh
1 KOPPEKTHPOBATH BAPUAHTEI PCLICHN ¢ y4ETOM HOBOI HH(OPMALIIH,
CaMOKOHTPOJIb:

BIAAETh  HaBBIKAMH  [103HaBaTeabHON  pedlIeKCHH Kak  OCO3HAHUSA -
COBEPLUAEMbIX JICHCTBIIA (1 MBLICIHTCILHBIX MPOLECCOB, UX PE3YJILTATOB;
BIAZIETh  CIOCOOAaMM  CaMOINPOBCPKH.  CAMOKOHTPOIISl  Mpoliecca H
pe3ynbTaTa petenus MaTeMaTHYeCKON 3a1a4H;




e INPEABUAETH TPYAHOCTH, KOIOPLIC MOFYT BO3HHKHYTh IPH pELIEHHH
3a/laud, BHOCHTh KOPPCKTHBBI B JeS4TElBHOCTh HdA OCHOBE HOBBIX
00CTOATE/ILCTB, TAHHLIX, HATICHHBIX OUINGOK, BBISBIEHHBIX TPYIHOCTENI;

e QUEHHUBATHL COOTBCTCTBMC pesyibTara Hemn W yCJIOBUSM, OOBSICHSITE
OPpUHYHMHBI OOCTHACHMS KW HEeJOCTHKEHUS PE3YJIbTATOB ACATEIBHOCTH,
HAXOMUTh OLIMOKY, 1aBaTh OLCHKY PHOOPETEHHOMY OMBITY.

NMPEAMETHBIE PE3YJILTATLI

Ocgoenne yueOHOro wvpea « A1reGpa 1 nayana MaTeMaTHUYECKOTO aHATH3ay
Ha ypOBHE cpedHero odulero o0pasosakis [ T0KHO 00€CIIeUYUBATh AOCTHKEHUE
CJIIEAYIOMX MPEAMETHBIX 00pa30BaTe/ibHbIX PE3YJILTATOB:

10 KJTACC

Yucuaa v BuIuncaenusi

OnepupoBaTh TMOHSITHsMIA:  PAIIOHAIBHOE M JeHCTBHTENIBHOC YHCIIO,
OOBIKHOBEHHAS U JAECSITHYHAS /1POOL. [1POLEHTI.

BolnonHaTe  apumcriieckie  onepaudd ¢ palMOHATbHBIMH U
JEHCTBUTEIbHBIMU YHCIAM.

BeImonHsiTe npubnusklinibie BLIYHCICHHs!, HCTTONB3YS MPaBUIa OKPYTICHHS,
AenaTh NPUKKUAKY H OLEHKY PC3YIbTaTd BbIUHCIEHHH.

OrepupoBarh MOHATHANIL CTCHCHL ¢ Le/IbIM N0Ka3aTeleM; CTaHaapTHas
(opma  3ammcu  AeHCTBHTCILIOIO  4I1C7Ta,  KOPeHb HATYpANbHON  CTereHwu;
MCMO0JIB30BATh MOAXOASLLYIO (DOPMY 5clilicH IeHCTBUTEAbHBIX YMCeN IS PELEeHHs]
MPaKTHYECKUX 3a0ad W MPe/ICTABIEHHS JaHHbIX.

OreprpoBaTh MOHATHANMI CHITYC, KOCHHYC W TAHFEHC TPOU3BOIBHOTO yria;
MCTIONB30BATE 3AIIUCh MPOH:BO.ILIOFO VIl Yepes 00paTHBIE TPUTOHOMETPHYECKHE
(hYHKUMH.

YpaBHeHHs1 H HepaBeHCTBA _

OneprpoBarh MOHATHAMI: TOK/IECTBO, ypaBHeHHe, HEepaBeHCTBO, LEJIOE,
panuoHaIbHOE, HPPALMOHAILITOE YPaBsHeHUe, HePaBeHCTBO; TPUTOHOMETPHYECKOS
ypaBHEHHUE;

BBITONHSATE MPeodpasvsi iz | 1HIOHOMETPHYECKAX BbIPAKEHHH M periaTs
TPUTOHOMETPUUYECKHE YPaABHEH IS,

BBIMOMHATE  11peo0pasoBsaiis LelbiX, palMOHANBHBIX M MPPALMOHATBHEIX
BBIDQKEHHH W pewath — OCHOBHLIC — THITBI  HEJNbIX, palHOHANbHBIX W
HPPAalMOHAIBHBIX YPABHEHIII W LICPABCHCTB,

IIpuMeHATE ypaBHEHMs 11 HepaBe el id /11 pelleHns MaTeMaTHYeCKUX 3a/1au
¥ 3ala4 13 passindHbIX 00:1actell HayKkH U pealbHOM HKU3HH.




MopenupoBaTh  pewiiiine iUl Ha  s3bIKe  anreGpbl, COCTaBIATh
BBIDAKCHUS, YPaBHEHHs, HEepaBeHCTBA 110 YCJIOBHIO  3aja4yd, HCClIenoBaTh
MIOCTPOCHHBIE MOJIENIN C MCTIOJL30BAHKEN AllMapaTa anreOpsl.

@Oyukuuu 1 rpaduicn

OnepupoBaTh 1OHSTH: s (v liints, ¢nocobbl 3a1aHus GYHKLHH, 061acThb
ONPEeNeIeHUs. M MHOXKECTBO “sHauCHi ' HKUHK, rpaduK (YHKIMH, B3aUMHO -
oOpaTHble QYHKIINN.

OrnepupoBsath MOHNTIBINGT  GETHOCTL M HEYETHOCTH  (DYHKLHH, HYJH
(bYHKLHH, IPOMEXKYTKH 3HAKONOCTOS HCTBA,

HMcnonp3oBate rpadiiic vtk i 1is peilicHUS ypaBHEHHUH.

CTpoUTh M 4MTaAThL Ipac

JMKH JIHHEHNOT ()Y HKUMH, KBaAPaTHYHOH (yHKLMH,
CTENEHHON (DYHKLIMK C L TLIN 110KA3aTeTeM.

McnomesoBate  rpaiinit  yriiuil Ui MCCENOBaHMS  MPOLIECCOB |
3aBUCHUMOCTEH MPH PELICHlii 217t 113 JIPYIHY YueOHBIX MPeIMETOB U peanbHOil
’KH3HH; BBIPAKATD POPMY UM 5cilsi ¢\ OCTH MENAY BeTHYMHAMMU.

Havana matemaTH'eckoro anasisa

OrniepupoBaTh  HOHATHANIT  [OCJAC/10BITENBHOCTD,  apu(MeTHdeckas |
reoMeTpHYecKast Mporpeceiin.

OnepupoBarh 1O OCCKOHCYI0  yOBIBAIONIAsS — TeoMeTpHUYecKas
porpeccus, CyMMa 0ecKOHeUHO YObisulu L T "eOMeTPUUeCcKOi TporpeccuH.

3ajaBaTh MOCIEA0BATE/LHOCTH PA3IMUHBLIMU CIIOCO6AMH.

Hcenonp3oBate csoiictsi 1ocie/0Batebi0CTedl ¥ NPOrpeccuii A5 peLieHusl
peasbHbIX 3aJa4 MPUKJIaLHOI0 NapaKkTepa.

MHoKkecTBAa H IO i

OnepupoBaTh NOHATHINH: MHOKCCTEO. O11¢ PALIMH HAJ MHOYKECTBAMH.

Vcnonp30BaTh  TEOPETHKO-MHOAKCCTHEHHBIE  anmapat  mis  ONMCAHMS
PeaNbHBIX [POLECCOB M sIB/ICHIIL, 1pH pellieHUd 3alad U3 APYTruxX yueOHbIX
MpPeAMETOB.

OnepupoBaTh MTOHSTHIN b . olpeaesieHue, Teopema, CJIEICTBYE,
J0Ka3aTenbCTRO.

11 KIIACC

Yucsa u BbIYHCTCH IS

OrnepupoBaTh TMOHSTHsIMI:  HATYpallbHOE, LEJoe HHCIO, HMCTOAb30BaTh
MPU3HAKK NENMMOCTH LICJIBIN YHCET, Pas/I0/KCHie YUCTa HA MPOCThIE MHOKUTEIH
JUTS1 peIIeHHs 3a/1a4,

OnepupoBaTh HOHSTHCN: CTCHCih ¢ Pa.LHOHATBHBIM TOKA3aTENEM.

OnepupoBath MOHSTHAMI: JOrAPH(M 111CTa, AECATHUYHBIE M HaTypalbHbIe
norapudmel.




YpaBHEHHSI H HEPABCHC [ By
[TpumeHaTs  cBOMCTBA  crenend /Ul Mpeobpa3oBaHusl  BHIPAXKEHWH,

OMEPUPOBATE TOHATHAMIL TToNasaTeNbHOC YPABHEHHE W HEPaBCHCTBO, pPCIIATh
OCHOBHBI€ THIIBI [IOKA3ATC. ILHBLIX YpaBHCHl 1 11 DABEHCTB.

BeinonaHATs  npeodpasoraniid  sLipake i,  coaepKalux —JiorapuQMsl;
ONEPUPOBATH MOHATHSIMU: JIOIUpU(PMItec o Y PABHEHHE H HEPABEHCTBO; pellaTh
OCHOBHBIE THTIBI JIOTAPU(PVMUUECKHX YPABHEHHIT 1 HEPaBEHCTB.

HaxonuTe peutenus ripocieluiny TPUIOHONETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHsI AN CHCTCML [IHHCHHBIX YPABHEHHI W e§ pelleHue;
MCMOJIb30BATh CUCTEMY JLHHET L LIX ) e T Uil pellleHUs] MPakTHYeCKUX 3aaad.

Haxonutb pelieHus npocTteHiluux CHCTen 11 COBOKYITHOCTEH paluOHaIbHBIX
ypaBHEHHUH U HEPABEHCTE.

MogenupoBaTh pediibHLIE CHTYalllil  Ha  s3bIKe alredpel, COCTABIATH
BBIP@KEHUS, YPaBHEHM:. [CPABCHCTBL M CIICTEMBl IO  YCJIOBHIO 3aJayi,
MCCIIENOBATh MTOCTPOECHHbLIC MO/(@J1M ¢ 110110/ b30BIHHEM annapara anreopsL.

PyHKUHH ¥ rpaguici

OnepupoBaTe  NOMITHSIMHU:  Tepdoditcokas — (QYHKUUS,  TIPOMEXYTKH
MOHOTOHHOCTH ~ (DYHKIUi!L, TOUKM  OKkerpenvi/nva  (QyHKUMM, HauboJbllee U
HaUMEHBbLIEE 3HAYCHM: (DYHKLMIL 114 11pONeKYTKe, HCIOJNB30BAaTh HUX s
vceleoBaHusl PYHKIUM, 3a1ati HOH Ipagp ko,

OnepupoBaTh MOHATHAMM: I'pac

UK [10KA3aTebHON, Jorapu@MHUecKod U
TPUIOHOMETPUUYECKUX (DY 1KLL, H300PAKAThL 11X HA KOOPAUHATHOM IJIOCKOCTH M
UCIOJB30BATE IJIsl peletilisl YPaBHe Uil 11 Hepd3CHCTB.

H3o0paxats Ha KoOpMieariiol 1ockoc i rpaduky TMHEHHBIX YpaBHEHHH
¥ MCIIOJIB30BATh UX MU PCIIEHHS CHCTCMbI (M1l HBIX YPABHEHUH,

Hcnonbsosate  rpadukit  dyHKuni 174  MccleqoBaHUs MPOLECCOB W
3aBUCUMOCTEH U3 APYIHX \HEOHBIX JUICIL LT

Hauana Matemartnieccnoro ol i

OrmepupoBaTh MOHATISANI HElpCpL Lias (yHKUMs, TPOU3BOAHAS (YHKIIHH;
MCIIOIB30BATh FEOMETPHUCCKIIT U (DMU3ITUCCKUIT CMBICT TPOU3BOAHOW TSI PELIEHUS
3aad.

HaxoauTe npousso, iiinic vnementapiuix () HKUUH, BBIYHCISTh TPOU3BO/IHbIE
CYMMBI, TIPOM3BEAEHHUS, HiUcTHOrO (hy iiciiiii.

Mcronb30BaTh Mpom3Bo/HyI0 U Hee e on HUS QYHKLIHW Ha MOHOTOHHOCTE
U 3KCTPEMYMBbI, IPUMEHATL PE3YABTA LI MCCIE/I0BAHMS K [IOCTPOCHHUIO TPaUKOB.

Mcnonp3oBath MpoisBOIHYIO Ul HAX0K [@HUS HAWIY4IIero pelieHus B
NPUKIAAHBIX, B TOM YHC/IC COMANBHO-)KOHOMIYSCKHX, 3a1a4ax.

OnepupoBaTh  MOHSTHANMK: 1 pLooOpasiias W WHTErpai; TOHMMAaTh
reOMEeTPUUECKHH U (PU3HUCCKII CMBICI MHTETp.UIA.




Haxoaute nepsooOpustinie s.ic.ioii 00HL X (YHKUWHA; BBIYUCISATh HHTErpasl
no gopmyne Hetorona—Jleiidnma. ‘

Pemate mpukiaaieic 3a1a4d, B TOM Ul 10 COLUATBHO-KOHOMHMYECKOTO U
(pusHueckoro xapaxTepd, cpelcTBaMIT MaTe AT 11SCKOro aHaIu3a.
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YYEBHO-METO/HUECKCE OLECHEYEL | ©
OBPA3OBATEJILIIOIO T O CCA
OBABATEJIBHBIE Y4 iuk. 17 ATEPUAJ | 1151 YYEHUKA

* Matematuka: anreOpa v Haya d Mu1eMaTHYECKO - aHallu3a, reoMeTpusl,
Anrebpa v Hauana MareMatiue ‘Lo aHanuaa, |( i;1aceel/ Anmumos LA,

Kosisirun FO.M., Tkauesa M.B. 1 apyiue, AKUHO! = 110€ 00LLECCTBO
P)

MsnarensctBo «llpocseweniier. 2023 rox

METOIAUYECKIIE MATEP TANGI JJISA YU "EJIS

H. E. ®éxopora, M. . Twaér W1 'EMATHUK. - \JI'EBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A Metomuuc. e

peKoMeHaauuu K yaconnky I AL immosa, KO\ Konsruna,

H. E. ®€nopoBoii 1 ap., 5-¢ U3 ... cTepeoTun: .« . Mocksa,

«ITpocsetenuer, 2023 ron




