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MNOACHUTEJIBHAA 3AIINCKA

Hacrosmas pabouas nporpamMmma no AnreOpe ¥ HayajdaM MaTeMaTHYECKOro aHaiusa g 11 kmacca cpenHeit
0011e00pa30BaTENIbHON MIKOJIBI COCTABJICHA Ha OCHOBE:!

1. ®enepanbHoro 3akoHa «O0 oOpazoBanuu B Poccuiickoit ®enepauun» ot 29.12.2012 Ne 273-®d3 (c
W3MEHEHUSIMU U JONOJIHEHUAMU, BCTynUBIINN B crity ¢ 13.07 2021).

2. @enepa’dbHOTO TOCYIapCTBEHHOI'O0 00pa30BATENBHOrO CTaHAApPTa HAYaJIbHOTO OOIIEro 00pa3oBaHUS
(mpuka3 ot 31.05.2021 Ne 286 MunucrepcrBa npocseuieHus: Poccuiickoit @enepannu «O0 yTBepK1eHUH
benepanbHOro TOCyJapCTBEHHOTO 00pa3oBaTENbHOIO CTaHAApTa HAadaJbHOTO O0IIEero o0pa3oBaHUS,
3apeructpupoBanHblii B Muntocte Poccun 05.07.2021, peructpanuonnsiii Homep 64100).

3. Ilpukaza MwunuctepctBa npocsemenus Poccuiickoit @enepanun ot 09.10.2024 Ne 704 «O BHEceHH U
M3MEHEHUN B HEKOTOpble MNpuKa3bl MunHuctepcrBa mnpocsemenus P®d, kacarommecs QenepanbHbIX
oOpa3zoBarenbHbIX porpamm HOO, OO0 u COO» (3apeructpuposas ot 11.02.2025 roga).

4. llpuka3a Munucrepctsa npoceuienus: Poccuiickoit ®enepauuu ot 08.10.2025 Ne 729 «O BHeceHuH
U3MEHEHUN B HEKOTOphle MpuKa3bl MuHHCTepcTBa mpocBerieHus P®, kacaromuecs QenepanbHbIX
obpazoBarenbHbix mporpamm  HOO, OOO wu COO» (3aperucrpupoBan ot 03.12.2025 rona,
peructpannoHHbIid No84436).

5. Ilpuxaza MunuctepctBa npocsemenus Poccuiickoit @enepanuu ot 10.11.2025 Ne 808 «O BHecenun
U3MEHEHUN B HEKOTOpble MNpuka3bl MunHuctepcrBa mnpocsemenus P®d, kacaromuecs QenepaibHbIX
obOpazoBarensubix mporpamm  HOO, OOO wu COO» (3apeructpupoBan ot 11.02.2026 rona,
peructpanoHHbIi Ne 85296).

6. Ilpukaz MunuctepctBa mpocsemenus Poccuiickoii @eneparuu ot 18.05.2023 Ne 371 «O6 yTBepKIeHIU
denepanbHOil 00pa30BaTEILHON MPOrPAMMBbI CPEIHETO 00IIEro 00pa3oBaHUsM.

7. OcHOBHOI 00pa30BaTeIbHON MporpamMmsel cpenHero odmero oopazosanus MAOY Kackapunckoii COIL,
YTBEp)KIAEHHOM Ha nezncosere, nporokos Nel ot 29.08.2025 r., mpukazom Ne 681 or 29.08.2025r.,
corylacoBaHHoi YmpasinstomuMm CoeroM mkoutsl 29.08.2025 r. (mpoTokon Nel2).

8. VYuebnoro mmana MAOY Kackapunckoit COILL, yTBepkaeHHOro Ha MeacoBere, MpoTokod Nel2 ot
27.06.2026 r., npukazom Ne 432 ot 29.06.2026 1. 1 coriacoBaHHOro YmpaBistonM COBETOM IIKOJIbI
29.06.2026 r. (mpotokou Ne 10).

9. Tlonoxenus o pabo4yux mporpammax yuumTeseld mo oOpa3oBaTeNbHBIM MpOrpaMMaM, YTBEPKIASHHOIo Ha
nezacosere, mporokon Nel or 29.08.2025 r., npukazom Ne 637 ot 29.08.2025 r. u cOriacoBaHHOr O
VYupasastomum CoeroM mkossl 29.08.2025 r. (mpotokoi Ne 10).

PaGoune nmporpaMMbl y4eOHBIX TPEIMETOB, KYPCOB TOJHKHBI CONEPIKATH:
[TosicHUTENBHYIO 3aIIUCKY.
Conepxanue yueOHOro mpeameTa, Kypcea.
[Tnanupyembie 0Opa3oBaTenbHbIEC PE3YIIbTATHI.
Tematnyeckue niaHUpPOBaHUE.
[ToypouHoe miiaHupoBaHue.
YyeOHo-MeTonnueckoe obecreueHrne 00pa3oBaTeILHOrO MpoIecca.

ok wbhE

7. MarepuanbHO-TeXHHUYECKOE obecredeHre 00pa3oBaTenbHOro mporecca



VYyeOHblii Kypc «Anredpa W Hayala MaTeMAaTHYECKOIO aHAIM3a» SBISIETCS OJHUM U3
Haubosiee 3HAYUMBIX B MPOTrpaMMeE CpPEAHEro OoOIIero oOpa3oBaHMsI, MOCKOJIbKY, C OJHOM
CTOPOHBI, OH O0OECIEYMBAECT HHCTPYMEHTAJIbHYIO 0a3y [ HM3y4yeHUs BCEX €CTECTBEHHO-
Hay4YHBIX KYpPCOB, a C JIpyroi CTOPOHBI, (POPMHUPYET JIOTUUECKOE U aOCTPAKTHOE MBILICHUE
oOyyaroumxcs Ha YpOBHE, HEOOXOAMMOM JJIsi OCBOEHHUS WMH(OpMATHKH, OOILECTBO3HAHUA,
HCTOpUH, CIIOBECHOCTHM W JPYIrUX JUCHMIUIMH. B paMmkax JgaHHOro ydeOHOro Kypca
oOyyarolecs: OBJIAJEBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HayKd, KOTOpas
dbopMyIMpyeT CBOM JOCTHKEHUSI B MaTeMaTUu4eckoil hopme.

VY4eOHbIil Kypc anreOpsl M HadaJl MAaTEMAaTUYECKOT0 aHAJIM3a 3aKJIaJbIBa€T OCHOBY JIs
YCIEIIHOIO OBJIAJICHUsI 3aKOHaMHM (U3UKHU, XHUMHH, OWHOJOTMH, TOHUMAHUS OCHOBHBIX
TEHJCHIUN pPa3BUTHUS SKOHOMUKH U OOILIECTBEHHOM »W3HM, MO3BOJIIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO MCIIOJIb30BAaTh WX MAJIS
JanbHeWero oOpa3oBaHUsi W B IOBCEIHEBHOM JKM3HU. B TO e Bpems OBIajeHUE
a0CTpPaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKIMSIMU anreOpbl 1 MaTeMaTUYECKOTo aHajn3a
pa3BUBAcT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKIACHUS C MOMOIIbI0 MHIYKIIMHA M PACCYKAATh J€IYKTUBHO, UCIIOIb30BaTh 0000IEHNUE U
KOHKpETH3allhio, a0CTparupoBaHUEe W AaHAJOTHIO, (OPMHUPYET KpEaTHBHOE M KPUTHYECKOE
MBIIIJIEHHUE.

B xonme u3yueHuss yueOHOro kypca «AnreOpa M Hayajga MaTe€MaTUYECKOTO aHAIM3a»
oOyyarolyecsl MOIy4aroT HOBBIM OIBIT pelIeHUs MNPUKIAJHBIX 3a7ad, CaMOCTOSTEIbHOTO
HNOCTPOCHUSI MAaTEMAaTUYECKUX MOJIEIEN pEealbHBbIX CUTYalWd, WHTEPIPETALUU NOJYy4YEHHBIX
pELIEHUI, 3HAKOMATCS C PUMEPAMH MAaTEMATHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE, HAYKE U
UCKYCCTBE, C BBIIAIOIIUMUCSI MaTEMAaTUYECKUMU OTKPBITUAMH U X aBTOPAMHU.

VYueOHbIll Kypc 00J1alaeT 3HAYUTEIbHBIM BOCHHUTATEILHBIM TOTEHIIMAJIOM, KOTOPBIH
peaiu3yercs Kak uepe3 Y4eOHbI Marepuai, CrocOoOCTBYIOIIMI (HOPMHUPOBAHUIO HAYYHOTO
MUPOBO33pEHUS, TaKk MW uepe3 chenupuky y4eOHOW JeATeNbHOCTH, TpeOyromei
OPOJOJDKUTENBHON  KOHIEHTpAalMyd BHHUMAHUS, CaMOCTOSTEIIbBHOCTH, aKKYpaTHOCTH U
OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YJIbTAaT.

B ocHoBe meronuku oOy4yeHHs anrebpe W HadallaM MaTeMaTHYeCKOTO aHallu3a JIEKHT
JeSITETbHOCTHBIN PUHIIUI 00Y4YEHUSI.

B crpykrype ydeOHOro kypca «Anrebpa W Hadajga MaTeMaTHYECKOTO aHaIHU3a»
BBIZICJICHBI CJEAYIOIINE COAEPKATEINbHO-METOINYECKUE JIMHUU: «YUucina W BBIYHUCICHUS,
«DyHKIMH U TpaduKkn», «YpaBHEHHUS U HEPABEHCTBAY,



«Havwana wmaremarnueckoro anamusza», «MHOXecTBAa M JIOTHKa». Bce OCHOBHBIE
COJIEPKATENIbHO-METOIMYECKUE JTMHUU U3YYalOTCS Ha MPOTSHKEHUU JBYX JIET OOy4eHHs Ha
YpPOBHE cpeAaHero olmiero oOpa3oBaHUs, €CTECTBEHHO MOMOJHSA APYr ApPyra U MOCTEIEHHO
HAaCBIIAsICh HOBBIMU TeMaMu U pazzaenaMu. JlaHHbIN yueOHbINH KypC SIBIASETCS UHTETPATUBHBIM,
MOCKOJIbKY OOBEUHSET B ceO€ colepKaHne HECKOJBKUX MAaTeMaTHUYEeCKUX TUCIUILIINH, TaKUX
KaK ajredpa, TPUTOHOMETPHS, MaTEMAaTUUYECKUM aHalu3, TEOpUs MHOXECTB, MaTeMaTH4eCcKast
noruka u npyrue. [lo mepe Toro kak oOydaroniuecs OBJIAJEBAIOT BCE 0o0jiee IIHUPOKUM
MaTeMaTU4YECKUM ammnapaToM, Yy HHUX IOCJEI0BAaTeIbHO (POPMUPYETCS W COBEPIICHCTBYETCS
YMEHHE CTPOUTh MAaTEMAaTHYECKYyI0 MOJEJb pPEaJbHOW CHUTyallud, HNPUMEHSTHh 3HAHMS,
MOJIYyICHHBIE TP  M3YyYCHHH Y4eOHOro Kypca, Uil  PEIIEHUS  CaMOCTOSITEIbHO
chopMyIMPOBAaHHOM MaTEMAaTUUECKOM 3a/1auH, a 3aTeéM UHTEPIPETUPOBATh CBOM OTBET.

ConepxxkarenbHo-MeTOAMYECKass  JMHHUS  «Uucna W BBIYKCICHHUS)  3aBEpIIACT
dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTENBHBIX YKCEJ, KOTOpOe OBUIO HAYaTo Ha
yYpOBHE OCHOBHOTO 0011ero odpazoBanus. Ha ypoBHe cpeaHero o0iero oopa3zoBaHusi ocoboe
BHUMaHUE yeseTcs GOpMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BRIUUCICHUH, BKIIOYAIONTUX B
ce0s UCMOJIb30BaHUE PA3IMYHBIX (POPM 3alKUCHU YUCIIA, YMEHHUE JeNaTh MPUKUIKY, BBITTOJHSTh
npuOMMKEHHBIE  BBIYMCIICHUS,  OIEHUBAaTh  YHUCJIOBbIE  BbIpaXKeHHUsA, paboTaTh ¢
MaTeMaTUYECKUMU KOHCTaHTaMU. 3HAKOMbIE 00y4aIOIMMCs MHOKECTBA HATYPAJIbHBIX, LEJBIX,
palMOHAIBHBIX U IEUCTBUTEIBHBIX YMCEI JOMOJHIIOTCS MHOXKECTBOM KOMILUIEKCHBIX uucen. B
KaXJIOM M3 3TUX MHOXKECTB PacCMaTpPUBAIOTCSI CBOMCTBEHHBIE €My clieluduueckue 3a1auu 1
orepanuu: JeJeHUe Harleslo, ONepUPOBaHUE OCTAaTKAMH Ha MHOXECTBE ILIETBIX YUCEN, 0COObIe
CBOMCTBa pallMOHAJIBHBIX W UPPALMOHAIBHBIX YUCE, apu(METUUYECKHE Olepaluu, a TaKkKe
W3BJICYCHUE KOPHA HATYypAIbHOM CTEIEHW HAa MHOYKECTBE KOMIUIEKCHBIX 4ucell. biaromaps
MOCJIEIOBATEIbHOMY  PAaCUIMPEHHUIO Kpyra HCHOJb3YEMbIX UYHCEI H 3HAKOMCTBY C
BO3MOXKHOCTSIMH MX TPUMEHEHHMS [JI1 PEIICHUS pa3MuHbIX 3a7ad  (popMHUpYyeTCs
MpPEACTaBJICHUE O €IMHCTBE MATEMaTUKU KaK HAayKu U €€ PO B MOCTPOCHHH MOJeNeh
peaIbHOr'0 MHPA, MIUPOKO UCHOIB3YIOTCSI 0000I1IEHHE U KOHKPETHU3alHsl.

JIluaus «YpaBHEHUS W HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHUM BCEro OOy4YeHHs Ha
YpOBHE cCpefaHero oOmero oOpa3oBaHMs, ITOCKOJBKY B KaxaoM pasnene [Iporpamms
IIPElyCMOTPEHO PEILIEHUE COOTBETCTBYIOIIUX 3a/1ad. B pe3ynbpTaTe oOyvaroniyecs: oBiaieBaoT
pa3IMYHBIMU  METOJAMU PEIICHUS paAlMOHAIBHBIX, HWPPALUOHAIBHBIX, IOKa3aTeIbHBIX,
Jorapu(MUYECKUX U TPUTOHOMETPUUECKUX YPAaBHEHU, HEPABEHCTB U CUCTEM, a TaKXKe 3ajiad,
coaepxanux napamerpsl. [lonydeHHbIE YMEHUS MIMPOKO HCHOJB3YIOTCS MPH UCCIEIOBAaHUU
GyHKIMI C TMOMOIIBIO TPOWM3BOAHOM, MpU PEIICHUH NPUKIAAHBIX 3a7ad W 3ajJad Ha
HaXOXJICHHE HauOONIBIIMX M HAWMEHbINIMX 3HadeHuM ¢yHkiuu. JlaHHas cojepkarenbHas
JUHUS BKJIIOYAET B ce0s Takke (popMUpOBaHHE YMEHUU BBIMOJHATH PacuéThl Mo (opmyliam,
peoOpa3oBaHus pallMOHAIBHBIX, UPPANUOHATBHBIX W TPUTOHOMETPHUYECKUX BBIPAKCHUM, a
TaK)K€ BBIPAXKEHUN, COAECPKAIIMX CTEIECHU U



norapudmel. brarogaps uzydeHuro anreOpandeckoro Marepuaia MPOMCXOIUT JajbHeiiiee
pa3BUTHE aJITOPUTMUYECKOTO U aOCTPAaKTHOTO MBIIUIEHUS oOOydaromuxcs, (HOpMUPYIOTCS
HABBIKU JICAYKTUBHBIX PacCyXACHUU, pabOThl ¢ CHUMBOJBHBIMHU (OpMaMH, MPEIACTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCMMOCTEW B BHJIE€ PABEHCTB M HEPAaBEHCTB. AnreOpa Mpemaraet
3¢ (}eKTUBHBIE MHCTPYMEHTBI NJIsl PEUICHHs] MPAKTUYECKUX U E€CTECTBEHHO-HAy4YHBIX 3a/ad,
HaTJISIAHO JEMOHCTPUPYET CBOUM BOBMOXKHOCTH KaK SI3bIKa HAYKH.

ConepxarenbHo-MeToaudeckas JuHUus «DyHKIUU U rpaduKm» TECHO MEPEeIUIeTaeTcs ¢
APYTMMU  JUHUSIMH ~ y4eOHOro  Kypca, IIOCKOJbKY B  KaKOM-TO  CMBICIIE  3aJaéT
MOCJIEIOBATEIbHOCTh ~ M3YYEHHs MaTepuana. VI3yuyeHue cTenmeHHOW, TMOKa3aTeIbHOMH,
Jorapu(MUYECKOl ¥  TPUTOHOMETPHUUECKMX  (YHKIMNA, WX CBOUCTB U  rpaduKoB,
UCTIOBb30BaHue (DYHKUIMU Ui pemieHus 3afad W3 APYTUX y4eOHBIX MPEIMETOB M pealbHON
KU3HU TECHO CBSI3aHO KaK C MAaTEeMATUYECKUM aHAIM30M, TaK U C PEIICHHWEM ypaBHEHHH U
HepaBeHCTB. [Ipu 3ToM OoNbIIOE BHUMAHUE yaenseTcs (POPMUPOBAHUIO YMEHHS BBIPAXKATh
dopMyTaMu 3aBUCUMOCTA MEXAY pPAa3TUYHBIMH BEIUYMHAMHM, HWCCIIE0BATh IOJYYCHHbIE
¢yHKIMH, CTpouTh HX rpadukd. Marepuan STOW COAEpKAaTEIbHOM JIMHMM HaleleH Ha
pa3BUTHE YMEHUW W HABBIKOB, IMO3BOJISIFOIIMX BBIPAYKATh 3aBUCHMOCTH MEXKIy BETMYMHAMH B
pa3nuaHON (opMe: aHATMTUYECKOH, Tpadudeckoil u cioBecHoi. Ero m3ydenne crocoOcTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIICHUS, COCOOHOCTH K OOOOLICHHIO M KOHKpPETH3allUH,
UCIOJIb30BaHHUIO aHAJIOT .

ConepxarenpHas muHusA «Hauana MaremMaTnyeckoro aHanu3a» MO3BOJISET CYIIECTBEHHO
pacIIUpUTh KPYr KaKk MaTEMaTUYECKUX, TaK M MPHUKJIAJHBIX 33]1a4, JOCTYITHBIX 00yJaronuMcs,
TaK KaK y HUX TOSBISETCS BO3MOXKHOCTh CTPOUTH TpaUKH CIOXKHBIX (DYHKIUH, OMpPEACsiTh
X HauOONbIIME W HAaWMEHBIINE 3HAYCHUS, BBIYUCIATH IUIOMAA (Guryp m oOBEMBI Ted,
HAXOJUTh CKOPOCTH MU YCKOpEHHUs MpoleccoB. JlaHHas coiepikarenbHas JUMHHUS OTKPHIBAET
HOBBIE BO3MO)KHOCTH MOCTPOCHUS MAaTEMaTHUECKUX MOJIETIEH peallbHbIX CUTYAIlHii, TTO3BOJISET
HAXOJWTh HaWIydlllee pEIIeHHE B NPUKIATHBIX, B TOM YHUCIE COLUUAIbHO-IKOHOMUYECKHUX,
3aa4ax. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHYECKOr0 aHajh3a CIOCOOCTBYET DPa3BUTHIO
abcTpakTHOT 0, (POPMAILHO-JIOTUYECKOTO U KPEaTUBHOTO MBIILICHUS, POPMHUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBIICHUS 3aKOHOB MAaT€MaTUKU B HAayKe, TEXHHKE M HCKYCCTBE.
OOyuatonuecss y3HalOT O BBIJAIOIIUXCS PE3yNbTaTaX, MOJYYEHHBIX B XOJI€ pPa3BUTHUS
MaTeMaTHKHU KaK HayKHd, U 00 UX aBTOPaXx.

ConepkarenpHo-MeTOMYeCKass JHHUS «MHOXECTBAa M JIOTHKAa» BKIIOYaeT B cels
AJIEMEHThl TEOPUUM MHOXKECTB M MATEMAaTUYECKOM JIOTUKH. TeopeTHMKO-MHO)KECTBEHHBIE
MPECTABICHUS MPOHHU3BIBAIOT BECh KypC HIKOJLHOM MaTEeMaTHUKW M TpeJiaraloT HauOosee
YHUBEPCAJIbHBIN SI3bIK, OOBEIUHSIOUIUN BCE pa3/ieibl MaTEeMATUKU U €€ MPHIOKEHUN, OHU
CBSI3BIBAIOT pa3Hble MaTEeMaTHYECKHE MUCHUIUIMHBI W WX TMPHIOKEHUS B EIUHOE IIeNoe.
[ToaTomMy BaXHO AaTh BO3MOXKHOCTH OOYYaroIIeMYCsi IOHHMAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK COBPEMEHHOM MaTeMaTHUKW W HCIOJIb30BaTh €ro Uil BBIPAKEHUS CBOUX MBICIIEH.
JlpyruM Ba)KHBIM TPU3HAKOM MAaTEMAaTHKH KaK HAyKH CJIEJyeT MPU3HATh CBOWCTBEHHYIO €i



CTPOTOCTh OOOCHOBAHM M CJIEIOBAHUE OMPEASIEHHBIM TIPABIJIaM TTOCTPOCHHUSI JOKA3aTEIbCTB.
3HaAKOMCTBO C JJIEMEHTAMU MaTeMaTUYeCKOW JIOTMKHU CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO
MBIIICHUS 00YJaOIIUXCs, TIO3BOJIIET UM CTPOWTH CBOM PACCYXKJICHHS Ha OCHOBE JIOTMTIECKUX
mpaBuI, GOPMUPYET HABBIKA KPUTUIECKOT'O MBITTUICHHUS.

B yuebHoM kypce «AnreOpa W Hayaia MaTeMaTHUYECKOrO aHalM3a» MPUCYTCTBYIOT
OCHOBBI ~ MAaTEMAaTHYECKOTO0  MOJACIMPOBAHUSA, KOTOpPhIE IMPHU3BAaHBI  CIIOCOOCTBOBATH
(GOpMUPOBAHUIO HABBIKOB TOCTPOCHHS MOJENEH PEANbHBIX CHUTYallMi, WCCIENOBAaHUS JTHUX
MoOJIeNIe ¢ TOMOIIBIO ammapaTa anreOpbl ¥ MaTeMaTUYecKOro aHaliu3a, WHTEpIpeTaIuu
TIOJTYYCHHBIX PE3YJbTaTOB. Takue 3aJaHMs BIUICTEHBI B KaXKIbIA W3 Pa3/leiiOB MPOTPaMMBI,
MMOCKOJIbKY BECh MaTepraj yueOHOTro Kypca MHUPOKO UCTIONB3YETCs IS PEIICHUS TPUKIIATHBIX
3amad. [lpm pemeHWM peanpHBIX IMPAKTHYECKUX 3aJad  OOydJarmmuecs pPa3BUBAIOT
HaOIOMATeNTLHOCTh, YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJIb30BATh
aHaJIOTUI0, 0000IaTh W KOHKPETU3WPOBaTh MpodsieMy. JlearenpbHOCTh 1o (popMHUpOBAHHIO
HaBBIKOB PEIICHUS TMPHUKJIAIHBIX 3a]ad OpPraHu3yeTCs B TMPOILECCe H3YyYEHUs BCEX TEM
yaeOHOTO Kypca «Anredpa 1 Hadajia MaTEMaTHIECKOTO aHAIH3ay.

Ha w3ydenue ydeOHOTO Kypca «Anredpa W Hadajga MaTeMaTHYECKOTO aHaIH3ay
orBojutcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heenmo), B 11 knacce — 136 gacoB (4
yaca B HEJIETIO).



COJEPXAHUE OBYYEHMA
10 KVIACC

Yucaa v BIYUCICHUS
PaunonanbHbie yucna. OOBIKHOBEHHBIE U JIECATUYHBIE TPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue apoou. [Ipumenenue npoOel U MPOLEHTOB IS
peleHus MPUKIAIHBIX 33]1a49 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUN U PEATbHOW KU3HU.

JlelictBuTenpHble 4nciia. PanuoHanmbHBIE W UPPALMOHAILHBIE YHCIIA.
ApudmMernyueckue  omepaldd € JICUCTBUTENbHBIMU  uYucIaMu.  Moaynb
JEHUCTBUTENBHOrO YKCia U ero cBoiicTBa. [IpubnmxEnHble BIUKMCIEHUS, TpaBuia
OKpYTJIEHUs, IPUKUJIKA U OLICHKA PE3yJIbTaTa BIYUCICHUM.

Crenenp ¢ uenbiM mnokaszareneM. buHom Herorona. Hcenonbs3oBanue
MOJIXOAAIIeH POPMBI 3aMUCH IEHCTBUTEBHBIX YNCEN JIJIsl PELIECHUS MTPAKTHUYECKUX
3a/1a4 U MPEJCTaBICHUS TaHHBIX.

ApupMeTnyeckrii KOpeHb HaTypaJbHOW CTENEHU U €r0 CBOMCTBA.

CreneHp C pauuMOHAIBHBIM [OKa3aTeeM W €€ CBOWCTBAa, CTENEHb C
JNEHUCTBUTEIIBHBIM IIOKA3aTEIIEM.

Jlorapudgm uyucna. CpoiictBa norapudma. [leciTuyHble U HaTypajbHbIE
norapudmeol.

CuHHYyC, KOCHHYC, TAHT€HC, KOTAHI'€HC YHMCIIOBOTO apryMeHTa. ApKCHUHYC,
APKKOCHHYC U APKTAaHI'E€HC YMCIOBOI0 apryMeEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHeHHUs. PaBHOCWIIBHBIE YpaBHEHMs WM ypaBHEHUA-CIeACTBHs. HepaBeHCTBO,
pelIeHrue HEPaBEeHCTBA.

OcCHOBHBIE METO/Ibl PEIICHUS LIETBIX U APOOHO-pAIlMOHAIIHBIX YPAaBHEHUN U
HEpPAaBEHCTB. MHOrOWIEHBI OT OJHOM NEPEMEHHOMU. JleleHne MHOrowwieHa Ha
MHOTrO4YJIeH ¢ ocrarkoM. Teopema be3dy. MHorowieHsl ¢  LEIbIMU
koadunmentamu. Teopema Buera.

[IpeoOpa3zoBaHusl YUCIOBBIX BRIPAXKEHHM, COACPKAIINX CTEIIEHU U KOPHHU.

HppaunonanbHeie YPaBHEHUS. OcHoBHBIE METOBI peleHus
HMPPALUOHAIBHBIX YPABHEHUM.

Iloka3zarenbHble ypaBHEHHsA. OCHOBHBIE METOJbI PEIIEHUS ITOKA3aTEIBHBIX
YpaBHEHHU.

[IpeobpazoBanue BeIpaKEHUH, COAEPIKAITUX JOrapr(PMBbI.

Jlorapudmuyeckue YpaBHCHHSI. OcHOBHBIC METOJIbI peIIeHus
Jorapu(PMUIECKUX ypaBHEHUH.
OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIIBL. [IpeoGpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellIeHrne TpPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEMHBIX ypaBHEHHWW. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUM. OmnpenenuTens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICI H
CBOWCTBA, BBIUYHMCIICHUE €r0 3HAYCHUS, MPUMEHECHUE OMPEACIUTENS ISl PEIICHUS
CHUCTEMBl JIMHEMHBIX YypaBHEHUW. PellleHne NpUKIAIHBIX 3a1a4 C [OMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lcciaemoBaHue DOCTPOEHHOW MOJEIU C
NIOMOILBIO MATPHUIL U ONIPEIETUTENEH.

ITocTpoeHre MaTeMaTUYECKMX MOJENEN pPEAJbHOM CUTyallMd C IOMOLIBIO
YPaBHEHUW U HEPABEHCTB. lIprMEHEHME ypaBHEHUI U HEPABEHCTB K PEUICHUIO
MaTeMaTU4YEeCKUX 3aJad M 3aJlad M3 Pa3IudyHbIX 00JIaCTe HAayKM U peabHOM
KU3HHU.

DyHKIMU U TPAPUKH

OyHKIUsI, crnocodbl 3amaHus ¢GyHKIUU. B3aumHO oOpaTtHbIE (YHKIUU.
Komnosumuss gynkumii. I'papuk dyHkumn. DneMeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB QyHKIIUI.

Obnactb ompeseneHuss U MHOXKECTBO 3HadeHHi QyHkuuu. Hymm ¢yHkuuu.
[TpomexyTku 3HaKomocTostHCTBA. YETHBIC M Heu€THBIC PyHKkIuu. [lepuoanueckue
byrakiun. [IpoMexxyTkn MOHOTOHHOCTH (YHKIHH. MakKCUMyMbl U MHHHMYMBI
dbynkuuu. Haubosbliiee 1 HaMeHbIlee 3HaYeHUs GYHKIIUA Ha TIPOMEXYTKE.

Jluneitnasi, KBajpaTU4yHash W JpOOHO-TUHEHHAs (PYHKIMU. DJIEeMEHTapHOE
MCCJIEeI0BAHUE U MTOCTPOEHUE UX IPaPUKOB.

CremnenHas (GyHKIMS ¢ HATYpaJbHBIM U IIEJIBIM MOoKa3aTesneM. E€ cBolicTBa u
rpajuk. CBoiicTBa M rpaduKk KOpHA N-OM CTENEeHU Kak (QYHKUHH OOpaTHOU
CTEINEHU C HATYPAJIbHBIM ITOKa3aTEIEM.

[TokazarensHass u norapudmMuydeckas (yHKIIMHA, UX CBOMCTBA U Tpaduku.
Hcnons3oBanue rpadukoB PyHKIUMA 7151 peIICHUs] YPaBHECHHUIA.

Tpuronomerpuyueckas OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKUX
(G YHKIMNA YUCIOBOTO apryMEHTa.

QOyYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEAJbHBIX MpPOLECCaX U SBICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Havana maTtemaTu4ecKoro aHajaus3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHMs IIOCJIEIOBATEIbHOCTEH. MeTox
MaTeMaTU4eCKOn WHYKIWH. MoOHOTOHHBIE U OrpaHUYECHHBIC
MOCJIEIOBATENBHOCTH. VICTOpUS BO3HUKHOBEHHS MAaTEMATHYECKOTO aHajau3a Kak
aHannu3a OECKOHEYHO MaJlbIX.

Apudmernueckas ¥ reoMeTpruecKasi mporpeccuu. beckoHeuHo yObIBaromas
reomeTpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TeOMETPUUYECKOM
Iporpeccuu. JINHENHbIA U 3KCIIOHEHIMAIIbHBIN pocT. Huncio e. Dopmyna CII0KHBIX
npoleHToB. McMoiab30BaHUE MPOrPECCHM Il PEIICHHs pealbHBIX —3a7ay
IPUKJIIAHOTO XapaKTepa.



HenpepeiBHbIE (GyHKIIMM W WX CBoOWCTBA. To4ykm paspbiBa. ACHMIITOTHI
rpadpuxoB Qynkiuid. CBoicTBa (GYHKIIMA HENPEPBIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB JUIsl PEUICHUS HEpaBeHCTB. lIpuMeHEHHEe CBOMCTB HENMPEPBIBHBIX
GyHKUMN 11 petieHus 3a1ay.

[lepBas u Bropas mpou3BoaHbie PyHKIMU. OnpeneseHne, reoMeTpUIeCKIil 1
(U3HYECKUI CMBICI TPOM3BOJHOM. Y PaBHEHUE KAcaTEeIbHOU K TpauKy QyHKIUU.

[IpousBoHbIE 3JIEMEHTAPHBIX byHKITHH. [IpousBonHas CYMMBI,
IPOU3BEICHUS, YACTHOTO M KOMIIO3HUITUHU (DYHKITHI.

MHoxkecTBa U JIOTHUKA

MHOXeCTBO, Olepali HaJ MHOXKECTBAMH W WX CBOMCTBA. Jlmarpammsbl
Oiinepa—Benna. IlpuMeHeHne TEOPETHKO-MHOXKECTBEHHOTO — ammapara s
ONMCAaHUSI PEATbHBIX MPOLECCOB M SBICHUM, MPU PEUICHUM 331a4 U3 JIPYrux
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYEeCKOTrO OOBEKTa, CIEACTBHE,
JIOKa3aTeNbCTBO, PABHOCUJIbHBIEC YPABHEHUS.

11 KITACC

Yucaa v BIYUCICHUS

HarypanbHble u nenble uncna. [I[puMeHeHne NMpPU3HAKOB NIETMMOCTU LEJbIX
yucen, HauOonpiuid obmui nemurens (ganee — HOJl) m Hammensbiee oOriee
kpaTtHoe (nanee — HOK), octatkoB o mony:mto, anroputMa EBkinuaa uist pemeHus
3aJ1a4 B LEJIbIX YUCAX.

KommnekcHbie uucia. Anredpanueckas W TpPUTOHOMETpUYECKast (HOpMbI
3alMCH KOMIUIEKCHOTO 4Hclia. ApU(PMETHYECKHE OMNEpalru C KOMIUIEKCHBIMU
yucnamMu. M300pakeHHe KOMIUIEKCHBIX YHCENI Ha KOOPAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHU M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEI JJIs pelieHus (PU3NUeCcKUX U TeOMETPHUECKHX 3ajau.

YpaBHeHUs U HEPABEHCTBA

CucremMa ¥ COBOKYITHOCTh YpPaBHEHMI M HEPaBEHCTB. PaBHOCHIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIEICTBUA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  ypaBHEHUH  C  I[OMOIIBIO
TPUTOHOMETPUYECKON OKPYXKHOCTH. PelieHue TpuroHoMeTpu4eCcKuX HEPaBEHCTB.

OCHOBHBIE METOJBI pPELICHUs] [OKa3aTelIbHbIX U  JIOTapU(PMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIECHUS] UPPALMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELIECHUS CHCTEM M COBOKYITHOCTEH pPalOHAIBHBIX,
UPpalMOHANIbHBIX, IOKA3aTEAbHBIX U JIOTAPU(PMUYECKUX YPABHEHH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMHU.



IIpumMeneHne  ypaBHEHHMM, CHCTEM W  HEPaBEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3ajad M 3ajjad M3 pa3IMyHbIX 00JacTel Hayku M peabHOM
KU3HH, UHTEPIPETALHUS MOTYYCHHBIX PE3YJIbTATOB.

DOyHKIUUHU U TPaQUKH

I'padpux kommosunmu GyHkumii. ['eomerpuueckue o0pas3bl ypaBHEHUN W
HEPABEHCTB Ha KOOPJMHATHOM MIIOCKOCTH.

Tpuronomerpuueckue GyHKIIUH, UX CBOWCTBA U TpadUKH.

['paduueckre MeTONbl pelIeHUs ypaBHEHUW M HEpaBeHCTB. |'paduyeckue
METO/Ibl pEeLIECHUs 3a/1ay C TapaMeTpaMHu.

Hcnonb3oBanue rpadukoB (QyHKIMA I HMCCIEIOBAHUS TMPOIECCOB U
3aBUCUMOCTEN, KOTOpbIE BO3HUKAIOT IPU PELUICHUHU 3a/1a4 U3 JPYruX y4eOHbIX
IIPEAMETOB U PEATILHOM KU3HHU.

Havaja maTeMaTH4eCcKoro aHajamnsa

[IpumeHeHre MPOU3BOAHON K MCCIEAOBAHNIO (PYHKIIMA Ha MOHOTOHHOCTb U
sKcTpeMyMmbl.  HaxoxzaeHnue  HauOonblIIEro W HAaUMEHBUIETO  3HAYEHUU
HENPEepbIBHON (PYHKIIMU HA OTPE3KE.

[IpumeHeHne NpPOU3BOAHOW JUIsl HAXOXKIEHUS HAWJIYYllIero penieHus B
NPUKIAJAHBIX 337a4ax, Ui OIpPEAENICHUS CKOPOCTH W YCKOpPEHHUs Mpollecca,
3aJlaHHOTO (OPMYIION WK TPahUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO HepBOOOpa3HbIX. IlepBooOpasHbIe
aneMeHTapHbIX (GyHKIUH. [IpaBuina HaxoXAeHUs IEPBOOOPA3HBIX.

WuTerpain. ['eomeTpruueckuii CMBICII MHTETpaa. Brruncnenune
onpenenéHHoro uaTerpana mno ¢popmyne Hetorona-JleiOuua.

[IpumeHneHre uHTErpajna s HaXOXKIEHUS IUIOMIANeH MIOCKuX (uryp u
00BEMOB T€OMETPUUECKUX TEJl.

[Ipumepsr pemennii  auddepeHITMATBHBIX  ypaBHEHHH. MaTemMaTu4eckoe
MOJEJMPOBAaHUE pealTbHBIX MPOIECCOB C€ MOMOUIbI0  AuddepeHInamTbHbIX
YPaBHEHUM.



IUDTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJIT'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIMI VPOBEHb) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCcKOro BOCIIMTAHUS:

COPMUPOBAHHOCTh IPAXKIAHCKON MO3UIIMHA OOYUYAIOIIEr0Cs KaKk aKTUBHOTO U
OTBETCTBEHHOTO0  Y€HAa  POCCHHCKOr0  OOIIeCTBa,  MPEIACTABICHHE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHHH,
MPOLIEYp TPaXTAHCKOTO OOIecTBa (BBIOOPHI, OMPOCH M JAPYroe), yMEHHUE
B3aMMOJICICTBOBaTh C COIMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIUSIMU ¥ Ha3HAYCHUEM;

2) MAaTPMOTHYECKOT 0 BOCTINTAHHUSI:

C(OPMHUPOBAHHOCTh POCCHICKOW TPakKIaHCKON HIECHTUYHOCTH, YBOKEHUS K
MPOIUIOMY ¥ HACTOSIIEMY POCCHHCKOM MAaTEeMaTHWKH, [IEHHOCTHOE OTHOIICHHE K
JTOCTHKEHHSIM POCCUHCKUX MAaTeMaTHKOB M POCCUHCKOM MaTeMaTHUeCKOH IIKOJbI,
UCTIOJIb30BaHUE O3TUX JOCTIDKEHUH B JPYrUX HAyKaxX, TEXHOJOTHAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMSI:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCHIICKOrO Haponaa, c(hopMUPOBAHHOCTH
HPAaBCTBEHHOTO CO3HAHMS, dTHYECKOTO MOBEICHHSI, CBA3aHHOIO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTI)KEHUH HAyKd W JIeATENbHOCThIO Y4YEHOTO, OCO3HAHHE
JIMYHOTO BKJIaJ1a B MOCTPOCHUE YCTOHUMBOTO OYIYIIETO;

4) 3¢TEeTHYECKOro BOCIIMTAHHS:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIOYAs ICTETUKY MaTEeMaTHYECKHX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3ajau, PEIICHUH, pacCyKAeHUI, BOCIPUUMYNUBOCTD
K MaTeMaTHYECKUM aclleKTaM Pa3InIHbIX BHJIOB HCKYCCTBA;

5) dpu3nyecKoro BOCIUTAHMS:

COPMUPOBAHHOCTh YMEHHS IPHUMEHSATh MAaTEMaTHYECKHUE 3HAHUS B
MHTEepecax 3JI0pOBOT0 M OE30MacHOr0 00pa3a KU3HH, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TNHUTaHHUE, COATIAHCUPOBAHHBIN PEXKUM 3aHITUU U
OTAbIXa, peryisapHas Gpu3ndeckas akTUBHOCTH), (pU3MUECKoe COBEpIICHCTBOBAHNE
IpU 3aHATHSX CIIOPTUBHO-0310POBUTEIHHOMN EATEILHOCTHIO;

6) TPyA0BOro BOCIMTAHUSI:

TOTOBHOCTh K TpYyAy, OCO3HAaHHE IIEHHOCTH TPYIONIOOUS, HWHTEpPEeC K
pa3mUYHBIM  chepaM  MPO(HECCHOHAILHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTHUKOW W e€ NPWIOKEHUSMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BEIOOD
Oyaymieli mpodeccuu U peam30BbIBAaTh COOCTBEHHBIE IKWU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIOCOOHOCTH K  MaTreMaTH4eckoMy  oOpa3oBaHUIO U
caM0o00pa3oBaHUI0 Ha TMPOTSHKEHWM BCEH JKM3HU, TOTOBHOCTh K aKTHBHOMY
YYACTHIO B PEIICHUY MPAKTUYECKUX 3a7a4 MATEMATHYECKOW HAITPABICHHOCTH;

7) IKOJIOrHY€eCKOro BOCIIMTAHHUS:

c(hOPMUPOBAHHOCTh  JKOJIOTUYECKOW KYJIbTYpHl, TIOHUMaHHE BIIUSHUS
COLMAIIBHO-KOHOMHMYECKUX TMPOLECCOB HA COCTOSIHUE MPUPOAHOM M COLIMAIBLHOU
Cpenbl, OCO3HAHME III00aIbHOT0 XapaKTepa IKOJIOTHYSCKUX MpoOieM, OpUeHTAIUs
HAa TPUMCHCHHE MaTEMAaTHYECKUX 3HAHMN JJI1 pEIICHUS 3aJad B 00JacTH
OKpYXXarollerl Cpeapl, IUIAHUPOBAHUE IIOCTYNIKOB U OLEHKH HX BO3MOXKHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

8) HeHHOCTH HAYYHOI' 0 MO3HAHUSI:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIIECTBEHHOW  TMPAKTUKH, TMOHUMAHHE
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4eJOBEYECKOM JESITEIbHOCTH, 3TaroB e€
Pa3BUTHS W 3HAYUMOCTH JJIl PAa3BUTUA LUBWIM3ALMH, OBJIAJACHHUE S3bIKOM
MaTEeMaTUKH W MaTeMaTUYE€CKOM KYJIbTYpPOM KakK CpEICTBOM IIO3HAHUA MMUDA,
TOTOBHOCTh OCYHIECTBJISITh TMPOEKTHYHO M HCCIEHOBATENBCKYIO JEATEIbHOCTD
WHJAUBHUAYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIC YHUBEPCAJIbHBIC Y4eOHbIC 1eHCTBHA

ba3oBrbie 1oruveckue 1eMCTBUA:

BBISIBIISITh M XAPAaKTEPU30BATh CYILECTBEHHBIE NPU3HAKA MaTEMaTUYECKUX
OOBEKTOB, TMOHATHUM, OTHOIIEHUH MEXIYy MOHATUAMH, (HOPMYyIUPOBATH
oTpe/ieNIeHHs] MOHATHUM, YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KiacCU(pUKAIIIH,
OCHOBaHUS 1711 000OUICHHS U CPABHEHMSI, KPUTEPUU MTPOBOJMMOTO aHAIN34,

BOCIIpUHUMATh,  (OPMYIMpPOBaTh U  INPEOOpPa3OBBIBATh  CYKICHUS:
YTBEPAUTEIbHBIE U OTPULIATEIbHBIC, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IMPOTHUBOPEUMS
B (haKkTax, JaHHBIX, HAOJIIOJEHUSAX U YTBEPXKICHUSX, MpPEUlaraTb KpUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JIeNaTh BBIBOJBI C MCHOJIb30BAHUEM 33aKOHOB JIOTMKH, JE€IYKTUBHBIX U
MHIYKTHUBHBIX YMO3aKIOUYEHUM, YMO3AKIOYEHUI 110 AaHAJIOTUH;

MPOBOAUTH CAMOCTOSATENBHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUM
(mpsiMBIE U OT MPOTUBHOIO), BBICTPAUBATh apryMEHTALUIO, IPUBOAUTH IPUMEPHI U
KOHTpPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBOIbI;

BbIOMpaTh crnoco0 penieHus y4eOHOM 3amaun  (CpaBHUBAaTh HECKOJBKO
BApHAHTOB  pEIICHUs, BbIOWpaTh HauOoliee TOAXOMAIMA C  Y4ETOM
CaMOCTOSITENIbHO BBIJIEJIEHHBIX KPUTEPUEB).



Ba3oBble ucciienoBareibCKue 1eiCTBUA:

WCIIOJb30BaTh BOIMPOCHI KaK HCCIEN0BATEIbCKUA WHCTPYMEHT IIO3HAHUS,
dbopMynHpoBaTh  BOMNPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpPEYHE,  MPOOIIEMY,
yCTaHaBJIMBaTh HMCKOMOE M JaHHOE, (pOpMHUpOBaTh TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIMIO0, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITEJILHO CIITAHUPOBAHHBIA DKCIIEPUMEHT, UCCIEI0OBaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4eCcKOro 0O0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX1y OOBEKTaMHU, SBJIICHUSIMH, TIPOIECCAMU;

CaMOCTOSITEILHO (HOPMYJIUPOBATH OOOOIIEHUS M BBIBOJABI MO pe3yjIbTaTaM
NPOBEAEHHOTO  HAOJIONICHUS, WCCJIENOBaHWsA,  OICHHBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCA, a TAaKXKE BbIIBUIAThH
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undgopmanmueii:

BBISIBIIATH JACPUITUTH WH(DOpPMAIMY, TaHHBIX, HEOOXOMAMMBIX JIJII OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]a4H;

BEIOWpATh WH()OPMAITHIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMATH3UPOBATh U MHTEPIPETUPOBATH HHQPOPMALMIO PA3TUYHBIX BUIOB H
dbopM mpencTaBieHus;

CTPYKTYpUpOBaTh MH(OpPMAIIMIO, MPEJACTABISATh €€ B PAa3IUYHBIX (Qopmax,
WUTIOCTPUPOBATh TpadudECKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEIJIbHO
c(hOpMyJIUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIC YHMBeEpCaIbHbIe Y4eOHbIe 1eiiCTBHSA

OO0menmne:

BOCTIpUHUMATh U (OPMYIUPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUSIMU U
LeJsIMU  OOLIEHUs, SCHO, TOYHO, I'PaMOTHO BBIpaXKaTh CBOKO TOYKY 3pEHHUS B
YCTHBIX U IIMCBbMEHHBIX TEKCTaX, JAaBaTh MOACHEHWS IO XOAYy PELICHMS 3a4ayH,
KOMMEHTHPOBATh IIOJy4YE€HHBIN PE3yJIbTaT;

B X0Jle¢ OOCYXKIEHMs 3a/1aBaTh BOMPOCHI IO CYLIECTBY OOCYXJIa€MOM TEMBI,
MpoOJeMbl, pPEIIAaeMOil 3aJayd, BBICKA3bIBATh WJIE€H, HALIEJICHHbIE Ha IIOHMCK
pelIeHus, COIIOCTABIIATh CBOM CYXKICHHUA C CYXICHUAMHU IPYTMX YYaCTHUKOB
uanora, OOHapyXKMBaTh pPa3IMuMe U CXOJACTBO IMO3HIMI, B KOPPEKTHOU (opme
(opMyIupOBaTh Pa3HOIIACUS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PEUICHUS 3a1a4yd, YKCIIEPUMEHTA, UCCIEA0BAHNUs,
IPOEKTa, CaMOCTOSATEIbHO BBIOMPATh (OpMaT BBICTYIUIEHUA C YYETOM 3ajad
IPE3EHTAMU U OCOOEHHOCTEN ayIUTOPHH.

PerynsiTuBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE AeHCTBUS



Camoopranusanms:

COCTaBJISITh IJIaH, aITOPUTM pEIIEHMs 3a/1aui, BBIOMpPATh CIIOCOO pELIeHHUs ¢
y4ETOM HUMEIOLUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI pEIEHUI C y4ETOM HOBOI MH(pOpMAaIIUH.

CaMOKOHTPO/Ib, IMOLMOHAJIbHbIN HHTEJIVIEKT:

BJQJIETh  HABbIKAMHM  MO3HABATEIbHOM  peduieKCMUM  Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUIM M MBICIUTENIBHBIX IPOLECCOB, UX PE3YyJIbTATOB, BIAACTh
crocobamMu CamMoOINpPOBEPKH, CAMOKOHTPOJIA TMpollecca M pe3ysbTara pelieHUs
MaTEMaTHYECKOU 3aJ1a4U;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IPH PELICHUM 3aJauH,
BHOCUTb KOPPEKTUBBI B JESTEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JITAHHBIX,
HalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSICHATh PUUHHBI
JOCTHKEHUSI WIN HEJOCTUIKEHMsSI PE3yJIbTaTOB AESITEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OL[EHKY MPHOOPETEHHOMY OIIBITY.

CoBMmecTHas 1eSITEILHOCTD:

MOHUMAaTh W HMCIOJb30BaTh MPEUMYILECTBA KOMAHJAHOW W WHIAUBUAYaJIbHOU
paboOThl MpW pElIeHHH YYEeOHbIX 3aJady, MPUHUMATh LEIb COBMECTHOM
JESITENIbHOCTH, IUIAHWPOBAaTh OpPraHMU3allMl0 COBMECTHOM pabOThI, pacHpeiesisiTh
BUJIbI palOT, JIOrOBapUBaThbCs, OOCYXJAaTh MpPOLECC U pe3yiabTaT pabdoTHI,
000011aTh MHEHHUS HECKOJIbKUX JIFOJIEH;

y4acTBOBaTh B TPYHMNOBBIX (popMax paboThl (0OCYKIeHUs, OOMEH MHEHUH,
«MO3rOBbI€ IITYPMBI» M HHBIE), BBIIOJHATh CBOK 4YacTb pabOThl H
KOOPAMHUPOBATh CBOU JEWCTBUS C APYTMMH UIEHAMU KOMaH/bl, OLEHHUBATH
KayecTBO CBOEro BKJa/Ja B OOLIMH MPOJAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHS.

NNPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenuss B 10 kJjacce oOy4aroumuiics TOMYYUT CICTYIONTUE
MpeIMETHBIE PEe3yJbTaThl MO OTAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOT0 aHAITN3ay:

Yuciaa v BHIYUCICHUS:

CBOOOZIHO ONEPUPOBATH TMOHATUAMH: PALMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoguyeckas JIpoOb, TNPOLEHThl, HWPPALMOHATIBHOE YHUCIO, MHOXECTBA
paIMOHANIBHBIX U JE€HCTBUTEIBHBIX YUCEN, MOAYJIb AEUCTBUTEILHOTO YHCIA;

NPUMEHATh JApoOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a7a4 U3
PA3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOMN KU3HU;

MPUMEHSATh TPUOTMKEHHBIC BRIYUCIICHHUS, TTPAaBUJIa OKPYIJICHHS, IPUKUIKY U
OLICHKY pe3yJbTaTa BbIYUCICHUN;



CBOOOJHO OINEpUPOBATH TOHSATHUEM: CTENEHb C IIeJbIM I[OKa3aTelieM,
UCMOJIb30BaTh MOAXOSAIIYI0 (POPMY 3aIUCH AEHUCTBUTEIbHBIX YHCEN [l PELICHMUS
MMPAKTUYECKUX 33]1a4 U MPEACTABIICHUS TAHHBIX;

CBOOOZIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HaTypajibHOU
CTEIICHHU;

CBOOOIHO ONEPHUPOBATH MOHSATUEM: CTENEHb C PAlMOHAIBHBIM MOKA3aTENIEM;

CBOOOJHO ONEpPUPOBATh MOHATUSMU: JIOTapU(PM UHCHA, JECATUUYHBIE U
HaTypajibHbIE JOrapu(mbl;

CBOOOJHO OMEpUPOBATh MOHATHSIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTaHTEHC
YUCJIOBOT'O apryMEHTA;

OIIEpUPOBATH MOHATUSAMM: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOTO
aprymeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO ONEpPHPOBATh MOHATHUSMM: TOXKIAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHHUS U YPABHEHUA-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh pa3M4YHbIE METOJABl PEUIEHMs] palMOHAIbHBIX M JIPOOHO-
palMOHANBHBIX YPABHEHWM, IPUMEHATH METOJ HHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOJTHO OMNEPUPOBATH MOHATHSAMHU: MHOTOYIEH OT OJHOH IEepEeMEHHOM,
MHOTOWIEH € ULEeIbIMH KO3(Q(PUUIMEHTaMHU, KOPHH MHOIOWIEHA, MIPUMEHSTh
JIeJICHUE MHOTOWIEHa Ha MHOT'OYJIEH C OCTaTKOM, Teopemy be3y u treopemy Buera
JUISl PELLICHMS 3a]1a4;

CBOOOJTHO OMEPUPOBATH TMOHATUAMHU: CHUCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpHlla, ONPENEIUTENb MaTpHUIbl 2 X 2 M €ro IeOMETPUYECKHI CMBICIH,
UCIIOJIB30BAaTh CBOMCTBA OMNpeAenauTens 2 X 2 Jid BBIYHCICHUS €r0 3HAYEHWS,
OPUMEHATh ONPENCNUTENN U1 PELIEHUS CUCTEMBbl JIMHEHHBIX YpaBHEHMIA,
MOJZIEJIMPOBATh pEabHbIE CUTYALMH C ITOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUM,
UCCJIEIOBAaTh ITOCTPOCHHBIE MOJEINM C IIOMOIIBIO MATpHIl M ONPEIECIHUTEIEH,
MHTEPHPETUPOBATh MOJY4YEHHBIN PE3YyJIbTAT;

UCIOJb30BaTh CBOICTBA [JEHCTBUM € KOpHSAMHU JUIsl IpeoOpa3oBaHUs
BBIPAKECHUM;

BBINOJIHATH NIPE00Pa30BaHMsl YUCIOBBIX BBIPAKEHUHM, COAEPKAIINX CTEIEHH C
PalMOHAIILHBIM ITOKA3aTeJIEM;

UCIIOJIb30BaTh CBOICTBa gorapu(pmMoB VTS npeoOpa3oBaHus
70rapupMUUYECKUX BbIPAKEHUM;

CBOOOIHO OINEpUPOBaTh MOHATHUSIMU: HpPpALMOHAIbHBIE, IMOKa3aTelIbHbIE U
norapupMuUUecKue ypaBHEHUS, HAXOAUTh UX PEIICHUS C TOMOIIbIO PABHOCHIIbHBIX
IIEPEXO0I0B UJIN OCYILECTBIISAS IIPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE POPMYIIBI AJisi TIpeoOpa3zoBaHms
TPUTOHOMETPUUECKUX BbIPAXKECHHUIA;

CBOOOJHO ONEpPUPOBATH MOHATUEM: TPUTOHOMETPUUYECKOE YpPaBHEHUE,
OPUMEHATh HeoOXoaumble  (OpPMYNBl Ui PEHICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIMPOBAaTh peallbHble CHUTYyallMd Ha f3BIKE aireOpbl, COCTaBIAThH
BBIPQKCHHUSA, YPaBHEHMs, HEPaBEHCTBAa IO YCJIOBHIO 3aqadyH, WCCIEAOBATh
IIOCTPOEHHBIE MOJIETIM C UCIIOJIb30BaHUEM armapaTa aareOpbl.

DYyHKUMH U IPaUKuU:

CBOOOJIHO OINEpUPOBATh MOHATUAMU: (PYHKLHMS, CIOCOOBI 3aMaHus (PyHKIUH,
B3aMMHO oOOpaTHble (QYHKIUU, KoMIo3ulus GyHKUMM, rpadux (QYyHKIUH,
BBITOJIHATD 3JI€MEHTapHbIE MpeoOpa3oBaHusl rpaduKoB G yHKIIHII;

CBOOOJHO ONEPUPOBATH MOHATHUSAMU: O0JACTh OMPEICIICHUS U MHOXKECTBO
3HaYCHUN PYHKIMH, HYJIU (PYHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO OINEpPUPOBaTh TMOHATHSAMHU: UYETHBIE U HEUYETHBIE (DYHKIUH,
nepuogndeckue QyHKIMHU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBl (DyHKUIMH, HauOoJblllee M HaMMEHbIee 3HaYeHHE (QYHKIUU Ha
MIPOMEKYTKE;

CBOOOJIHO OIEpPUPOBATh MOHATUSAMU: CTENEHHas (QYHKLIMS C HATypajbHbIM U
HEeNbIM TOKa3aTeneM, rpaduk creneHHOW (YHKIMH C HATypaJIbHBIM U IIETBIM
nmokasaresyieM, rpauK KOpHS n-od CTENeHU Kak (YHKIHH OOpaTHOW CTEMEeHH C
HaTypaJbHBIM TTOKa3aTeNIeM;

ONEepUpOBATh TOHATHUSAMHU: JIMHEHHAs, KBaJpaTU4HAs M JIPOOHO-TUHEHHAs
(yHKIMH, BHIIOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHNE U TIOCTPOEHUE UX TPAPHUKOB;

CBOOOTHO OMEpUPOBATh MOHATUSIMH: TOKa3aTelbHAas W JorapudMuyeckas
GbyHKIIMK, WX CBOWCTBA M TpaduKu, HCIONB30BaTh WX TpaduKu JUIsl peuieHus
YPaBHECHU;

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: TPUTOHOMETPHUUECKAS OKPYKHOCTH,
orpenielIeHIe TPUTOHOMETPUYECKUX (PYHKIIUI YUCIOBOTO apryMeHTa;

UCIONIb30BaTh Trpapuku (YHKUMHA Ui UCCIEOBAaHUS MPOLECCOB H
3aBUCUMOCTEW MU PEIICHUHU 337a4 U3 APYTUX Y4eOHBIX MPEIMETOB M PEabHOM
KU3HU, BBIpAXKATh POpMYySIaMU 3aBUCUMOCTH MEXKI1Y BEIMUHMHAMMU;

Hayana MaTeMaTH4ecKkoro aHajiusa:

CBOOOJTHO OINEpPUPOBATHh TMOHATHUAMH: apuPMETHUECKas U TeoMEeTpUUYecKas
nporpeccusi, 66CKOHEUHO yObIBaroIIasi reOMETpHUUECKasi MPOrpeccus, JUHEUHbIN U
HKCIIOHEHIIMATIBHBIA POCT, OpMYyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

UCTIONIb30BaTh MPOTPECCHH JJISi PEIICHUS peaabHBIX 3a1ad MPUKIATHOTO
XapaKkTepa;



CBOOOJIHO OTMEPUPOBATH MOHATUSMHU: ITOCIEA0BATEIHLHOCTD, CIIOCOOBI 3a/1aHuUs
IIOCJIEA0BATEIBHOCTEH, MOHOTOHHBIE M OTrPaHUYEHHBIE IIOCIEAOBATEILHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUS MATEMAaTUYECKOr0 aHAM3a KakK aHau3a
OCCKOHEUYHO MAJIBIX;

CBOOOJTHO OMNEpUPOBATH MOHATHSAMHU: HENpPEpbIBHbIE (DYHKLIMM, TOUYKU
pa3psiBa rpaduka GyHKIUU, aCUMIITOTHI I'paduka GyHKINH;

CBOOOJHO OmNEpUpoBaTh MOHATHEM: (YHKIMS, HENpephIBHAsE Ha OTpPE3KE,
NPUMEHATH CBOMCTBA HEMPEPHIBHBIX (PYHKIUH IS peLIeHUs 3a/1a4;

CBOOOZIHO ONEpUPOBATh TMOHATUSAMM: TIEpBasi W BTOpas MPOU3BOAHbBIC
dbyHKIIMY, KacaTenbHas K rpaduky HyHKIINH,

BBIYMCIIATH ITPOU3BOJHBIE CYMMBI, IPOU3BENCHHUSI, YACTHOIO U KOMIIO3HIIMU
IBYX (PYHKIIH, 3HaTh MMPOM3BOAHBIE JIEMEHTAPHBIX () YHKIUH;

UCIOJIb30BaTh T€OMETPUUECKUM W (PU3UYECKUI CMBICI MPOU3BOIHON Jis
peLIeHHs 3aaa4.

MHoxecTBA M JIOTHKA:

CBOOOJHO  ONEPUPOBATH  MOHATHSIMHU:  MHOXKECTBO, OIEpPAllUd  Haj
MHO>KECTBAMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JAJis1 ONMCAaHUs pealbHbIX
IPOIIECCOB U SIBJICHUM, IPU PELLICHUU 33]a4 U3 IPYTUX Y4YEOHBIX IIPEIMETOB;

CBOOOZIHO ONEPUPOBATH IMOHATHUSIMU: ONPEICICHHE, TEOpEeMa, YpaBHEHUE-
CJIEZICTBHE, CBOMCTBO MaTEMaTH4YECKOr0 00BEKTA, JOKA3aTeIbCTBO, PABHOCUIIbHbBIE
YpaBHEHUS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kJjacce oOydaromuics TOIYYUT CIEIYIOLTUE
OpeIMETHBIE Pe3ybTaThl MO OTAENbHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOro aHAIN3ay:

Yuci1a ¥ BBIYMCTICHUSA:

CBOOOJHO OIMEpUPOBaTH MOHATHSMHU: HATypalbHOE W IEJ0e YHUCIO,
MHOXXECTBA HATYPaJIbHBIX M LIEJBIX YHCEJ, WCIOJIb30BATh MPU3HAKU AEIMMOCTH
uensix yncen, HOJ[ u HOK HaTypanbHBIX YHCen A pelleHus 3a1a4, IPUMEHATh
anroput™ EBknmna;

CBOOOJHO ONEpUPOBATH IIOHATHEM OCTaTKa IO MOJIYJIO, 3alKChIBaTh
HaTypaJbHbIE YHCIA B Pa3JIMYHBIX MO3ULUOHHBIX CUCTEMAX CUUCICHUS;

CBOOOJTHO OIEpPUPOBATH IMOHATHUSAMU: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMIUIEKCHBIX YHUCEN, MPEACTABIATh KOMIUIEKCHBIE YHCIa B alreOpanyeckod u
TPUTOHOMETPUYECKON (OpME, BBIIOIHATH apU(PMETHUECKUE ONEpPALUd C HUMHU U
n300paxaTh HA KOOPAUHATHOM IJIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



CBOOOJTHO OINEpPUPOBATh MOHATHUAMH: HUPPAMOHAIBHBIC, TMOKAa3aTelIbHbIE U
AorapuMUYECKUE HEpPaBEHCTBA, HAXOAWTh MX pEIIEHUs C  I[OMOLIBIO
PAaBHOCHJIBHBIX TIEPEXOIOB;

OCYIIECTBJIATh OTOOpP KOpHEH TMpU pEUIeHUHd TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOZIHO OIEpUPOBATh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXOoAMMbIE  (OPMYJbl sl  PEHICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOIHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PAaBHOCWIBHBIE CHCTEMBI U CUCTEMBI-CIEACTBUS, HAXOINUTh PELICHUS
CUCTEMBI U COBOKYIIHOCTEH pallMOHAIbHBIX, NPPALMOHAIBHBIX, [T0KA3aTECIbHBIX U
norapupMUUYECKUX ypaBHEHUN U HEPABEHCTB;

pemarb panuyoHaNbHbIE, UPPALMOHAIILHBIE, IIOKa3aTENbHBIE,
JAOrapupMUYECKUe U  TPUTOHOMETPUUYECKUE YpPaBHEHHMS U  HEPaBEHCTBA,
cozepKalme MOAYJIHA U IapaMeTPhL;

IPUMEHATH rpauuecKrue METO/bI /ISl PElICHUs YPaBHEHUM U HEPaBEHCTB, a
TaKKe 3a71a4 C IapameTpamus;

MOJIEIMpPOBaTh peajbHblE CHUTYallud Ha S3bIKE anreOpbl, COCTaBIATh
BBIPQKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHCTEMBl IO YCJIOBHMIO 33J]1ayM,
MCCJEIOBAaTh IOCTPOEHHBIE MOJIETM C MCIOJb30BaHUEM amnmapara aiareOpsl,
MHTEPIPETUPOBATH MOTYYEHHBIN pe3yJIbTar.

DyHKIUHU U TPAPUKH:

CTPOUTh TpadUKX KOMMIO3UIMHU (YHKUUNA C TOMOIIBIO 3JIEMEHTAPHOIO
UCCIICZIOBAHUS U CBOMCTB KOMITO3UIIMH ABYX (DYHKLIUA;

CTPOMTh TIEOMETpUYECKHME O00pa3bl ypaBHEHUHW UM  HEPAaBEHCTB Ha
KOOPAMHATHOM IIJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MNOHATUSAMHU: TIpadUKU  TPUTOHOMETPUUYECKUX
yHKIMH;

OpPUMEHATh (QYHKIUHM JUIT MOJEIHPOBAHUSA U HCCIENOBAaHUS pPealbHbIX
IIPOLIECCOB.

Havajia maTteMaTH4ecKOro aHaaImu3a:

UCTIOJIb30BaTh MPOU3BOIHYIO IS UCCIIEAOBaHUS (YHKIIMM HAa MOHOTOHHOCTh
U SKCTPEMYMBI;

HaXOJUTh HanOOJbIlIee U HAUMEHbIIEe 3HaYeHUs (YHKLIUH HENPEPhIBHON Ha
OTpE3KE;

WCIIONb30BaTh MPOU3BOAHYIO U HAxXOKACHUS HAWIy4dlIero peleHus B
OPUKIAIHBIX, B TOM 4YHUCJIE€ COLUMAJbHO-DKOHOMHUYECKHX, 3aJadax, Uil
OTNpEAENICHUs] CKOPOCTM U YCKOPEHHsI Tpouecca, 3aJaHHOro (opMylioNn WU
rpaduxom;



CBOOOJTHO  OMEPHPOBATH MOHATHSAMHU: TEpBOOOpa3zHas, ONpeAeIEHHBIN
UHTETpajl, HaXOAUTh IEPBOOOPA3HBIE B3JIEMEHTAPHBIX (PYHKIUN U BBIUYUCIATH
uHTerpan no popmyne Herorona-Jleitonuna;

HaXOJUTh IJIOWAAN TUIOCKUX (DUTYp U OOBEMBI TEN C OMOIIBIO MHTErpaa;

UMETh IMPEACTABIEHUE O MATEMaTUYECKOM MOJEIMPOBAHUM Ha IpHUMEpe
cocraBiieHus AU depeHnaIbHbIX YpaBHEHUH;

pelarth TpUKJIaJHbIE 33Ja4d, B TOM YHUCJE COLHUAIbHO-’KOHOMHUYECKOIO M
(¢u3nyeckoro xapakrepa, CpeiCTBaMU MaTeMaTHUECKOr0 aHaIn3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KoJsimyecTBo yacoB JeKTPOHHbIE
Ne HaunMeHoBaHue pa3jaesioB U TeM (uudposbie)
Konrpoabsubie | IlpakTuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypchbl
MHOXX€eCTBO AeHCTBUTEIbHBIX YHCEIL.
1 MHorouseHsl. PaninonanbHbIe ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI TMHEHHBIX
ypaBHEHUH
5 @ynkunu v rpadpuku. CreneHHast GyHKIUSA C 12 1
LIEJIBIM T10Ka3aTeJIeEM
3 ApudMeTHnIecKuii KOPEHb N-0i CTEIIEHHU. 15 1
WppanuoHanbHbIe ypaBHEHHS
4 [ToxazarenbHast ¢pyHkuus. [lokazaTenbHbie 10 1
ypaBHEHUS
5 Jlorapudmuyeckas GyHKIHSL. 18 1
JlorapuhmMudeckre ypaBHeHUs
6 Tpuronomerpuueckue BoIpakeHUs 1 99 1
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH M IPOTPECCUU 10
8 HenpepsiBubie pynkuuu. [IpousBonnas 20 1
9 [ToBTOpEeHue, 06001IIeHNE, CHCTEMATH3AIUS 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 136 10 0




11 KITACC

Kosau4vecTBo yacoB JIeKTPOHHbIE
Ne HanmeHnoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpamMmblI Bcero Konrpoabibie | - Hpakrueckue oOpa3oBare/ibHbIe
padoThI padoThI
pecypcesl
1 HccnenoBanme GyHKIUI C TOMOIIBIO 99 1
IIPOM3BOIHOM
2 [TepBooOpa3Hasi u HHTETrpaj 12 1
3 I'paduku TpuroHoMeTpuyeckux (pyHKINH. 1 1
Tpuronomerpuueckue HepaBeHCTBA
4 HppanmonanbHbie, MoKazaTeabHbIE U 24 1
norapuMUIECKHE HEPAaBEHCTBA
5 Komrnekcupie uncna 10 1
6 HartypanbHble u enble yucna 10 1
CucreMbl palliOHATBHBIX, UPPAIMOHATBHBIX
7 MOKa3aTeNbHBIX U JIOrapu(PMUUIECKUX 12 1
YpaBHEHUH
8 3azauyu ¢ napameTpamu 16 1
9 [ToBTOpeHue, 06061IeHNE, CHCTEMATU3ALIUS 16 5
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0







HOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoanuectrBo 4yacoB DJIEKTPOHHBIE
Ne Hara uugposBbie
/i Tema ypoka Beero Kounrpoabubie | IlpakTnueckue usydenusi | oBpasoBaTerbHbIe
padoThI padoThI pecypeEI
1 MHoecTBO, OIepaluy HaJl MHOXECTBAMHU 1
U UX CBOMCTBA
2 Juarpammsl Ditnepa-Benna 1
3 [IpumeHeHue TeOpeTUKO-MHOKECTBEHHOI O 1
anmnapata JUisl peleHus 3a1a4
Pannonanpabie urcia. OOBIKHOBEHHBIC U
4 JECSITUYHBIE APOOU, TTPOLIEHTHI, 1
OECKOHEUHBIE TEPUOANIECKUE TPOOH
ParnmonanbHbie yncia. OOBIKHOBEHHBIE U
5 JIECATUYHBIC APOOH, ITPOICHTHI, 1
OCCKOHEUHBIE TEPUOANIECKUE TPOOH
6 [Tpumenenue 1pobeit u MpoIEeHTOB IS 1
pelIeHMs TPUKIIAIHBIX 3a7a4
7 [TpumeHenue 1pobeil u NpoLEeHTOB IS 1
pElICHHS TPUKIIATHBIX 33729
8 JelictBuTenpHble ynciia. PainoHanbHble U 1
MppalKOHaJIbHbIE YUCTa
9 ApudmeTrueckre onepaunu ¢ 1
JIEHCTBUTEILHBIMHU YK CIIAMU
10 Monynb JENCTBUTENBHOIO YK CIIA U €r0 1

CBOMCTBa




11

[TpuOmmKEHHBIC BEIYMCIICHHUS, TPABHIIA
OKpPYIJIEHHUS, IPUKHJIKA U OLIEHKa
pe3yJibTaTa BEIYMCICHUN

12

OCHOBHBIE METO/IbI PEIICHHUS LIEJIbIX U
JIpOoOHO-pallMOHABFHBIX YPaBHEHHUH U
HEPaBEHCTB

13

OCHOBHbIE METO/IBI PELICHHUSI LIETBIX U
JIpOoOHO-pallOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEUICHUS LIENIBIX U
JIpOoOHO-pallMOHANBHBIX YPaBHEHHH U
HEPaBEHCTB

15

MHoOrousieHbl OT OJJHON IMEPEMEHHOM.
Jlemenne MHOro4jIcHA Ha MHOTOYJICH C
octaTkoM. Teopema besy

16

MHOTO4JIEHBI ¢ ETBIMHU K0P PHUITUESHTAMHU.
Teopema Buera

17

Pemenue cuctem JIMHEWHBIX YPaBHEHUN

18

Pemenue cuctem JIMHENWHBIX YpaBHEHUN

19

Matpuia cucTeMbl TMHEUHBIX YPAaBHEHHM.
Omnpenenurens MaTPHUIBI 2X2, €ro
reOMETPUYECKUN CMBICI U CBOWCTBA;
BBIUHCIICHUE €r0 3HAYCHMUS

20

OrnpenenuTess MaTPUILIBI 2X2, ero
reOMETPUYECKU CMBICII U CBOMCTBA,;
BBIYMCIIEHUE €0 3HAYEHUS

21

IIpumenenue onpenenuTens Ui peIeHUs
CUCTEMBI JINHEWHBIX YPABHEHUI




22

Perenue npukiiagHeixX 3a1a4 ¢ IOMOLIbIO
CHCTEMBI TMHEHHBIX YPaBHEHUI

23

Pemenue npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CHUCTEMBI JIMHEHWHBIX YPaBHEHUN

24

KonrtponwsHas padora: "PamnmonanbHble
ypaBHEHUS U HepaBeHcTBa. Cucremsl
JMHEHHBIX ypaBHEHUM"

25

@OyHKIMS, CIIOCOOBI 3a1aHus QYHKIUU.
Bsaumno obpatabie pynkunu. Komnosumus

byHKIUN

26

I'paduk dpyHKIMH. DIIeMEHTapHBIE
npeodpazoBaHus rpa@uKoB QyHKIUI

27

OO6nacTh onpeneneHus U MHOXKECTBO
3HaueHui pyHKIuu. Hyam GyHkmum.
[TpomexxyTKH 3HAK MOCTOSTHCTBA

28

YérHbie U HEYETHBIC QYHKIIUH.
[Tepuonnueckue Gpynkuun. [I[poMexyTku
MOHOTOHHOCTH (pYHKITUU

29

MaxkcuMyMbl U MUHUMYMBI (DYHKIIHH.
HauOonbiee 1 HauMeHblIee 3HaYeHUE
(YHKLIMU HA TPOMEXKYTKE

30

Jlunelinas, kBagpaTU4Has U APOOHO-
nuHeiHas GyHKIuK

31

DJieMeHTapHOE UCCIICI0OBAHUE U
MOCTpOoeHHUe rpauKoB dTUX QYHKITUH

32

DJIeMEHTapHOE UCCIIEA0BaHUE U
MoCTpoeHue rpauKoB 3TUX QPYHKIUN

33

CreneHs ¢ I CJIBIM ITOKAa3aTCIJICM. bunom




HeroToHa

CrerneHs ¢ LeJIbIM [TOKa3aTeaeM. buHoM

34
HeroToHa
CrenenHast GyHKIHUS C HATYpaJIbHBIM U

35 LenbIM ITokaszareneM. E€ cBoiicTBa u
rpaduk

36 KonTtponeshas pabora: "Crenennas
¢bynkus. E€ croiicTBa u rpadux"

37 ApudmeTrueckuii KOpeHb HaTypaJlbHOU
CTEIICHU U €r0 CBOWCTBA

38 Apudmernueckuil KopeHb HaTypaIbHON
CTEIEHU U €ro CBOMCTBA

39 [TpeoOpazoBaHus UM CIOBBIX BHIPAYKEHUIH,
COZIepIKaIUX CTEIIEHU U KOPHHU

40 [TpeoGpa3oBaHMs UM CIOBBIX BBIPAKECHUH,
COZIepIKallUX CTETEHU U KOPHHU

41 [TpeoOpazoBaHuUs YHCIOBBIX BEIPAXKEHHIH,
COoZIep>KaIUX CTETeHU U KOPHU
WppannonansHble ypaBHeHNA. O CHOBHBIE

42 METObI PELIEHUS UPPALMOHATIBHBIX
YpaBHEHUU
HppannoHansHble ypaBHEeHUs. O CHOBHBIE

43 METObl PEILIECHUS UPPALMOHAIbHBIX
YpaBHEHHI
HppaunonanbHble ypaBHeHUsA. OCHOBHBIE

44 METO/Ibl PELIECHUS] HPPALMOHAIBHBIX
YpaBHEHHI

45 PaBHOCHIIbHBIE TTEPEXO/IBI B PEILICHUH




HMPpALMOHAJIBHBIX YPaBHEHU I

PaBHOCHIIBHBIE TEPEXO/BI B PEILIEHUU

46 UppaloHaIbHBIX YpaBHEHUN

47 PaBHOCHIIBHBIE TEPEXOBI B PELIEHUH
MppaloHaIbHBIX YPaBHEHUN

48 PaBHOCHIIbHBIE TTEPEX OBl B pELICHUH
UppaloHaJbHBIX YpaBHEHUN
CaoiicTBa U rpauk KOpHS n-oif CTENEHU

49 Kak (PyHKIIMHM 0OpaTHOM CTENEHHU C
HaTypaJIbHbIM I10Ka3aTeIeM
CaoticTBa U rpaduK KOpHS N-0i CTEIICHH

50 Kak (yHKIMH OOpaTHOM CTENEHHU ¢
HaTypaJIbHbIM I10Ka3aTeIeM
KontponbeHas pabota: "CBoiicTBa u rpaduk

51 KOpH# N-oli cTeneny. ppannonanbHeie
ypaBHEHUS"

59 CreneHb ¢ pallMOHATIbHBIM [TOKa3aTeNeM U
e€ CBOMCTBa

53 CreneHb ¢ pallMOHATIbHBIM [TOKa3aTeNeM U
e€ cBoiicTBa

54 CreneHb ¢ pallMOHAIBHBIM I10KA3aTENIEM U
e€ CBOMCTBa

55 [Toka3zaTenbHas QyHKIMS, €€ CBOIICTBA U
rpadux

56 Hcnonb3oBanue rpaduka GyHKIHH s
pEILIEHNs] YpaBHEHUU

57 Hcnonb3oBanue rpaduka GyHKIIUH 5

pelIeHNs YpaBHEHUM




[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

58 METO/IbI PEIICHUS MTOKa3aTEIbHbBIX 1
YpaBHEHHIA
[Toka3zaTenbHbIe ypaBHeHUs1. O CHOBHBIE

59 METO/Ibl PEIICHHS TTOKa3aTeIbHBIX 1
YpaBHEHUU
[Toka3arenbHble ypaBHeHUs. O CHOBHBIC

60 METOJIbI PEIICHUS TTOKA3aTEeIbHbBIX 1
YpaBHEHUH

61 KontposnbHas padora: "[lokasarenpHas 1
¢byukuus. [TokazaTenbHble ypaBHeHUS"

62 Jlorapudm uucna. CpoiicTBa Jiorapupma 1

63 Jlorapudwm uncna. CoiicTBa norapupma 1

64 Jlorapu¢wm uncna. Coiicta norapugpma 1

65 €CSITUYHBIC U HATYPATIbHBIC JIOTAPH(PMBI 1

y
66 €CSTUYHbIEC U HATYpaJIbHBIE JIOTapHU(PMBI 1
y

67 [TpeoOpa3zoBaHue BhIpaXKCHUH, COEPIKAIIIX 1
aorapumMsl

68 [TpeoOpa3zoBaHue BhIpaXKCHUH, COEPIKAIIIX 1
sorapu@msl

69 [TpeoOpazoBaHue BbIpaxeHU, COaepKaLIUX 1
Jorapupmsl

20 Jlorapudmuueckas GpyHkuusi, e€ cBoiicTBa u 1
rpadux
Jlorapudmuueckasa GpyHKIH, €€ CBOMCTBA U

71 YHIHEL 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIIUH 5 1

pelIeHNs YpaBHEHUI




Hcnonb3oBanue rpaduka GyHKIUH IS

73
pellieHus] YpaBHEHU N
Jlorapudmuueckue ypaBHeHnus. OCHOBHBIE

74 METOIbl PEIICHUS JTOTapr (PMUIECKIX
YpaBHEHHIA
Jlorapudmunueckue ypaBHenusa. OCHOBHBIE

75 METOJIbI PEIICHHS JIOTapH(PMUUECKIX
YpaBHEHUU
Jlorapudmunueckue ypaBHeHusa. OCHOBHbIE

76 METOJIbI PEIICHHUS JIOTapH (PMUYECKUX
YpaBHEHHI

77 PaBHOCHIIBHBIE TEPEX OBl B PELICHUH
Jorapu(pMUYECKUX ypaBHEHUH

78 PaBHOCHIIbHBIE TEPEXObI B PELICHUH
norapu(pMUYECKUX YpaBHEHUN

79 KonTtponwsHas pabora: "Jlorapupmudeckas
¢yukuus. Jlorapupmuueckue ypaBHeHUS"

80 Cunyc, KOCHHYC, TAHT€HC U KOTaHT'€HC
YHCIIOBOIO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC ¥ apKTaHTE€HC
YHCJIOBOI'O apryMeHTa

83 ApKCUHYC, apKKOCUHYC 1 apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb

Yy )
84 OIIpeNieNIeHNE TPUTOHOMETPUUECKUX

(GYHKIMI YU CIOBOTO apryMeHTa




Tpuronomerpuveckasi OKpy>KHOCTb,

85 OMpeeICHN e TPUTOHOMETPUIECKUX 1
(GYHKIMI 9K CIIOBOT 0 apryMeHTa

86 OcCHOBHbIE TPUTOHOMETpUYECKHE (POPMYIIbI 1

87 OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYITBI 1

88 OCHOBHbIE TPUTOHOMETpUYECKHE (POPMYITbI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHUE (DOPMYIIBI 1

9 ITpeo6Gpa3oBaHe TPUTOHOMETPUUECKUX 1
BBIPa)KEHHI

o1 [TpeoOpazoBaHuE TPUTOHOMETPUUECKUX 1
BBIPaKECHHI

92 [Tpeo6Gpa3oBaHre TPUTOHOMETPUIECKUX 1
BBIPaKECHHI

93 [TpeoOpazoBaHuE TPUTOHOMETPUUECKUX 1
BBIpayKEHHI

94 Peuienne TpuroHoMeTpuyeCcKuX ypaBHEHU N 1

95 Pemenue TpUroHOMETPUYECKUX YPABHEHUN 1

96 PemeHyie TpUrOHOMETPUYECKUX YPaBHEHHUN 1

97 Pemenue TpUroHOMETpUYECKUX YPABHEHUN 1

98 Pemenue TpuroHOMeTpUYECKUX YpaBHEHUI 1

99 Pemienye TpUroHOMETPUYECKUX YpaBHEHHUN 1

100 Pemenue TpuroHOMeTpUYECKUX YpaBHEHUI 1
KontposnpHas pabora:

101 "TpUrOHOMETPUY ECKHE BBIPAKEHUS U 1
TPUTOHOMETPUUECKHE YpaBHEHHS"

102 [TocnemoBaTenbHOCTH, CIIOCOOBI 3aIaHUS 1

oclienoBaTelIbHocTell. Meton




MaTeMaTU4YeCKON MHAYKIIUU

MoHOTOHHEIE U OI'PaHUYCHHBIC

103 nocJyieqoBaTebHOCTU. VICTOpHS aHaM3a
OECKOHEYHO MaJIbIX

104 ApudmeTrueckas mporpeccus

105 ['eomerpuyeckas nmporpeccus

106 beckoHeuHo yObIBarolas reoMeTpudecKkas
nporpeccust

107 CymMma 6ecKOHEYHO yOBIBAIOIIICH
reOMEeTPUYECKON MPOrpeccuu

108 JIMHEWHbBINA U 3KCIIOH HIIUATIbHBINA POCT.
Yucno e. DopMyna CI0KHBIX TPOIIEHTOB

109 JIMHENHbBIA U SKCIIOH EHITUAJIBHBIN POCT.
Uucno e. Dopmyra CI0KHBIX TPOLIEHTOB

110 Vcnonbp3oBaHUE IPOTPECCHH IS PELICHUS
peasbHBIX 33/1a4 MPUKIJIATHOTO XapaKTepa

111 KonTtponpsHas pabora:
"[locnenoBaTeIbHOCTH U TIporpeccun”

112 HenpepbiBHbIE PYHKIINK U UX CBOMCTBA

113 Touka pa3pbiBa. ACHMIITOTHI I'papUKOB
GyHKIUN

114 CaoiicTBa (yHKIMIT HEMPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (GyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

116 MeToa MHTEpBaJIOB /JIs pELICHUS

HEPaBEHCTB




117 MeToa MHTEpBAJIOB JJIsl pELICHHUS
HEPaBEHCTB

118 MeToa MHTEpBaJIOB /JIs pELICHUS
HEPaBEHCTB

119 IIpuMeHeHME CBOMCTB HENMPEPBIBHBIX
GbyHKUIMIA 171 perieHus 3aaad

120 [TpumMeHeHue CBOICTB HEMPEPbIBHBIX
GbyHKUMIA 171 perieHus 3aaad

121 IlepBas u BTOpast NpOM3BOAHBIE (PYHKLIUN

122 Omnpeznenenue, reOMeTPUYECKUIN CMBICI
MIPOU3BOJHOMN

123 Omnpenenenue, PU3NIECKUL CMBICI
MPOU3BOHOMN

124 YpaBHEHHUE KacaTeIbHOM K rpauKy
byHKIUN

125 YpaBHEHHUE KacaTeNbHOM K TpapuKy
byHKIIUN

126 [Tpon3BoaHbIE 37IeMEHTAPHBIX (PYHKIIMHA

127 [Tpon3BogHBIE 3IEMEHTAPHBIX (QYHKIUN

128 [Tpon3BoaHasi CyMMBI, TIPOU3BECHHUS,
YaCTHOI'O ¥ KOMIIO3ULIUU (PYHKIMH

129 [Tpou3BoaHasi CyMMBI, IPOU3BECHHUS,
YaCTHOTO ¥ KOMIO3UIIUHU (PYHKIIHIA

130 [Tpon3BoaHAas CYyMMBI, IPOU3BECHIS,
YaCTHOr'O ¥ KOMIIO3ULIUU (PYHKIIMHA

131 KonTtponsnas padora: "[IponzBognas"

132 [ToBTOpEHUE, 0000IICHHE, CHCTEMATH3AIINS




3HaHuil: "YpaBHeHus"
133 [ToBTOpeHue, 06001IeHNE, CHCTEMATHU3ALINS 1
3HaHuil: "OyHKIMK"
134 HToroBast KOHTpoJbHAs paboTa 1
135 Htoroasi KOHTpoJbHas paboTa 1
136 [ToBTOpeHne, 00001IeHNE, CUCTEMATH3AIIS 1
3HAHHUH
OBLIEE KOJIMYECTBO YACOB I1O0 136 10

[TPOI'PAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Kourpoabubie
Bcero P
padoThI

IIpakTnueckue
padoThI

Jlara
H3Y4YeHUH

JIeKTPOHHBIE
uupposbIie
oOpa3oBare/ibHbIe

pecypchl

[Ipumenenue npon3BOAHON K
UCCIJIEIOBAHNIO (DYHKLIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpumeHeHrEe MPOU3BOAHOMN K
HCCJIEIOBAHNIO (PYHKIIMH Ha
MOHOTOHHOCTb U 3KCTPEM YMBI

[Ipumenenue npon3BOAHON K
UCCIJIEIOBAHNIO (PYHKIIMN Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpumeHenne Npon3BOIHOM K
uccenoBaHui0 QYHKIIUN Ha
MOHOTOHHOCTb Y DKCTPEMYMBI

[Ipumenenue npon3BOIHON K
YCCIIeIOBAHUIO (DYHKLUH Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBI

IIpumeHeHre MPOU3BOAHOMN K
HCCJIEIOBAHNIO (PYHKLIMH Ha
MOHOTOHHOCTb U 3KCTPEM YMBI

Haxoxnenue HanOoJIbIIEr 0 U

HAaUMEHBIIEr0 3HaYEHU s HENPEPhIBHOM

(YHKIMH Ha OTpe3Ke

Haxoxnenne HanOo0IbIIET O U




HAUMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(YHKIIMY HA OTPE3KE

Haxoxnenne HanOONbIIErO U
HanMEHBIIIET0 3HAaYEHU S HEMPEPhIBHOM
(GYyHKIMM Ha OTpe3Ke

10

Haxoxnenne HanOopIIEro 1
HaMMEHBILIET0 3HaYEHUS HEMPEPHIBHOU
(yHKIIUY Ha OTpE3Ke

11

Haxoxnenne HanOoJIbIIErO U
HAaMMEHBIIIEro 3HAYEHUS HETPePhIBHON
(YHKIMM Ha OTpe3Ke

12

Haxoxnenne HanOOIbIIEro 1
HaMMEHBIIIETO 3HAYCHUS HEMPEPHIBHOU
(YHKIMM Ha OTpe3Ke

13

[Ipumenenne npoU3BOIHOM JIst
HaXO0XKEHUSI HAMITYYIIIETO PEIICHUS B
MPUKJIATHBIX 33/1a4ax

14

[IpumeHenne npoOU3BOTHOM JJIst
HAaXO0KJICHUS HAUJTY4IlIerO PEIICHUS B
MPUKJIAHBIX 3a]1a4ax

15

IIpumeHeHnEe MPOU3BOTHOM I
OTpEeIeNICHUS] CKOPOCTH M YCKOPEHUSI
npoiiecca, 3aJaHHOro (OPMYJIOH U
rpadgukom

16

[Ipumenenue nponu3BOIHOMN s
OIpeNIeJICHHs] CKOPOCTU M YCKOPEHUS
mpoiiecca, 3a1aHHOro (hopmyioi uiu
rpadukom




17 Komrmo3urus yHKIui

18 Kommosumus pyHxiumii

19 Komnosumus Gpysakuunii

20 I'eomerpuyeckue o0pa3bl ypaBHEHUI Ha
KOOPJAMHATHOM IJIOCKOCTH

21 I'eomerpudeckue oOpa3bl ypaBHEHHH Ha
KOOPJIMHATHOM MIOCKOCTH

99 KonTponwsHas padota: "MccnenoBanue
(GYHKIMH ¢ TOMOLIbIO IPOU3BOAHON"

23 [TepBoobpa3Hasi, OCHOBHOE CBOMCTBO
I1€pPBOOOPA3HBIX

24 [TepBooOpa3HbIe 37IEMEHTAPHBIX (PYHKIIHIA.
[IpaBuiia HaXOXK1€HUS TEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe P71EMEHTAPHBIX (PYHKIIHIA.
[TpaBua HaXOXKIEHUS TTEPBOOOPAZHBIX

26 HNuterpan. ['eomerpruueckuil CMbICIT
WHTeTpaa

97 Brruucrienne onpeaenéHHOro HHTerpana
o popmyne Herotona-Jleitouua

08 Brruncnenue ornpenenéHHOro HHTErpaa
o popmyne Hrrorona-JleitOuuia

29 [IpumeHeHue nHTErpaia s HaxOXKACHUS
IUIOIIAAeH MIOCKUX GUryp

30 [IpumeHeHne nHTerpaia s HaXOXKACHUS
00BbEMOB T'€OMETPUUYECKUX TEJ

31 [Ipumeps! pemiennii nuddepeHanbHbIX

YPaBHEHUI




[Tpumepsl pemenuii muddepeHnraIbHbIX

32 .
ypaBHEHHH
MaremaTuueckoe MOAEINPOBAHUE
33 peanbHBIX MPOIECCOB C MTOMOIIIBIO
nuddepeHnanbHbIX YpaBHEHUN
34 Kontponbnas pabora: "[lepBoobpazHas u
uHTerpan”
35 Tpuronomerpuueckue GyHKINHU, KX
cBoMcTBa U rpaduKu
36 Tpuronomerpuueckue GyHKIHH, UX
CBOMCTBa U rpaduKu
37 Tpuronomerpuueckue GyHKIHH, UX
cBoMcTBa U rpaduKu
38 Tpuronomerpuueckue GyHKINHU, KX
cBoMcTBa U rpaduKu
39 Tpuronomerpuueckue GyHKINHU, KX
CBOMCTBa U rpaduKu
OTOOp KOpHEH TPUTOHOMETPHY €CKUX
40 YpaBHEHUM C MOMOIIBIO
TPUTOHOM ETPUIECKOH OKPYKHOCTH
OT060p KOpHEH TPUTOHOMETPUUECKUX
41 YPaBHEHHI C TOMOIIBIO
TPUTOHOM ETPUIECKOH OKPYKHOCTH
OT60p KOpPHEHN TPUTOHOMETPUY €CKIX
42 YPaBHEHHH C TOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH
43 OT60p KOpHEH TPUTOHOMETPUIECKUX

YPaBHEHUM C TOMOIIBIO




TPUTOHOMETPUYECKON OKPY>KHOCTH

Pewienue TpuroHoMeTpUYECKUX

44
HEpPaBEHCTB

45 Perienue TpUroHOMETPUYECKUX
HEpPaBEHCTB

46 Penrenue TpUroHOMETPUIECKUX
HEpPaBEHCTB

47 Pemenue TpUroHOMeTpHUECKUX
HEpPaBEHCTB
KonTtponwsnas padora: "I'paduku

48 TPUTOHOMETPUYECKUX (PYHKIIHH.
Tpuronomerpuueckue HepaBeHcTBa"

49 OCHOBHBIE METO/IBI PELICHUS
MOKa3aTeIbHBIX HEPABCHCTB

50 OCHOBHBIE METO/IBI PELICHUS
MOKa3aTeIbHBIX HEPABCHCTB

51 OCHOBHBIE METO/IBI PELIICHUS
MOKa3aTeIbHBIX HEPABCHCTB

59 OCHOBHBIE METO/IBI PELICHUS
MOKA3aTEeIbHBIX HEPABCHCTB

53 OCHOBHBIE METO/IbI pelIeHuUs
Jorapu(pMUYeCKX HEpaBEHCTB

54 OCHOBHBIE METO/IbI peIIeHUs
Jorapu(pMUYECKIX HEPaBEHCTB

55 OCHOBHBIE METO/IBI PEIICHUS
norapu(MUYIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IBI PEIICHUS

Jorapu(hMUYECKIX HEPAaBEHCTB




OcHOBHEBIE MCTO/bI PCIICHUSA

> UPPALOHAJILHBIX HEPaBEHCTB
58 OCHOBHBIE METOJIbI PELICHUS
MPpaLMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELICHHUS
MppalMOHAIILHBIX HEPABEHCTB
60 OCHOBHBIE METOJIbI PELICHUS
VppaliMOHaJIbHBIX HEPABEHCTB
61 I'padrueckie METOIBI pereHHs
MPpaLMOHAIILHBIX YPaBHEHUI
62 I'pacdmueckue MEeTOIbI peIIeHHs
VppalMOHAJIbHBIX YPaBHEHHH
63 I'paduyeckie METOIBI perIeHHs
MOKa3aTeNbHBIX YPaBHEHUN
64 I'paduyeckre METOIBI perIeHHsI
MOKa3aTeNbHbIX HEPABCHCTB
65 I'paduueckre MeTOIBI pereHus
norapupMUIECKUX YpaBHEHUH
66 I'paduueckre MeTOIBI pereHus
norapupMUIECKUX HEPABEHCTB
67 I'pacmueckue MeTOIBI pelIeHHs
norapu(pMUYECKUX HEPaBCHCTB
I'pacmueckue METOIBI pelIeHUs
68 [MOKa3aTEeIbHBIX M JIOTapH(MUUIECKUX
YpaBHEHUMN
I'paduyeckre MeTOABI pemeHus
69 MOKa3aTeNIbHBIX U TIOTapUPMHUUECKUX

YPaBHEHMI




70

I'padrueckue METOIBI PEIICHUS
MOKA3aTEeIbHBIX U JIOrapHPMHUECKIX
HEPaBEHCTB

71

I'padmueckure MeTobI perIeHus
MOKa3aTeNIbHBIX U JIOTapU(PMHUUECKHUX
HEPABEHCTB

72

KonTtponbshas pabora: "UppalnonaibHele,
II0Ka3aTelbHble U Jlorapudmudeckue
HepaBeHCTBa"

73

Kommuiekcuble uncna. Anredpandeckas u
TPUTOHOMeTpUYecKas GopMbl 3aIIUCH
KOMILIEKCHOI'O 4nClla

74

Kommekcubie uncia. Anredbpandeckas u
TPUTOHOMETpUYecKask GOPMBI 3amKCh
KOMIUIEKCHOI'O 4nclia

75

ApudmeTnueckue onepanuu ¢
KOMIIIICKCHBIMHA YHCJIaMU

76

ApudmeTrueckre onepanuu ¢
KOMIIJIEKCHBIMU YU CJIAMU

7

N3006paxenne KOMIIEKCHBIX YHCel Ha
KOOPJAMHATHOM IJIOCKOCTH

78

N306pakeHrne KOMIJIEKCHBIX YUCET Ha
KOOPJIMHATHOW TIOCKOCTH

79

®opmyisia Myaspa. KopHu nN-oii ctenenu
13 KOMIIJIEKCHOT'O YHCIIa

80

®opmyisia Myaspa. Kopau n-oii crenenu
13 KOMILIEKCHOTO YHClia

81

HpI/IMeHeHI/Ie KOMIIICKCHBIX YHCCJI AJIA




petieHust pU3NUECKUX U TeOMETPUIECKIX
3aza4

KonTtponbshas pabora: "KommiekcHble

82 |
yuciaa

83 HatypanbHble u enble yucna

84 HatypanbHble 1 1enplie yucna

85 [IpumeHeHne MpU3HAKOB JETUMOCTH
LEJIBIX YHCET

86 [IpumMeHeHn e MPU3HAKOB JIETUMOCTH
LIEJIBIX YUCET

87 [IpumMeHeHn e MPU3HAKOB JIETUMOCTH
nensix yncen: HOJl u HOK

a8 [IpuMeHeHne MPU3HAKOB JESITUMOCTH
neneix yncen: HOJl u HOK

89 [IpuMeHeHr e MPU3HAKOB JEITUMOCTH
LEJTBIX YHCEI: OCTATKU MO MOJYJIIO

9 [TpuMeHeHr e MPU3HAKOB JEITUMOCTH
IENTBIX YUCEI: OCTATKH MO0 MOIYITIO
[IpumeHeHne MPU3HAKOB ACITUMOCTH

91 LEeBIX Yyucen: anroput™ EBkimaa s
pelIeHHS 3a7a4 B IIEJIBIX YHCTIaxX

92 KonTponbHas padota: "Teopus menbix
qucen”
CucreMa v COBOKYITHOCTh YPaBHCHHIA.

93 PaBHOCHILHBIE CUCTEMBI M CHCTEMBI-
CIEICTBHS

94 CucreMa 1 COBOKYITHOCTh YPaBHEHUII.

PaBHOCHIBEHEIE CHCTEMBI 1 CHCTEMBI-




CIIEACTBUS

95 OCHOBHBIE METO/BI PEIICHUS CUCTEM H
COBOKYITHOCTEN PAallMOHAJIBHBIX YPaBHEHUI

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
96 COBOKYITHOCTEH HppalioHaIbHbIX
YPaBHEHUI

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
97 COBOKYITHOCTEH IMOKa3aTeIbHbIX
YpaBHEHUH

OcHOBHEIE MCTObI PCUHICHUA CUCTEM U
98 COBOKYITHOCTEW ITOKA3aTEIbHbIX
YpaBHEHUI

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMHIECKUX
YpaBHEHMI

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pmMHuecKuxX
YPaBHEHUI

[IpuMeHeHne CUCTEM K PEIICHUIO
MaTeMaTHYECKHX 3a/1a4 ¥ 3a71a4 U3

101 pa3IUYHBIX 00J1aCTEeH HAYKU U PeaIbHOM
KHU3HH, HHTEPIIPETAIUS MTOJTYYSHHBIX
Pe3yJIbTaToB

[IpumeHeHne cucTeM K pereHuto
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3

102 pasIUYHBIX 00J1aCTEe HAYKU U PeaIbHOM
KU3HU, UHTEPIIPETaIHsl MOTYYEHHBIX

pe3yabTaToOB




[IpumeHeHne HepaBeHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 1 3a/1a4 U3

103 pa3TUYHBIX 00J1aCTEeH HAYKU U PEaIbHON
KU3HH, MHTEPIIPETAIUS TTOTYICHHBIX
Pe3yJIbTaToB
KonTtponbHas padota: "Cucremsl

104 palroOHAaJIBHBIX, UPPAIIHOHATBHBIX
MOKa3aTeNbHBIX U JIOrapu(pPMUIECKIX
ypaBHEHUH"

105 PanmonanpHbIC YpaBHEHUS C TapaMeTpamMu

106 PanmonanbHbie HEpaBEeHCTBA €
napaMeTpamMu

107 PanmonanbHbIE CUCTEMBI C TapamMeTpaMu

108 WppanunonanbHbIe ypaBHEHUS,
HEpaBEeHCTBA C MapaMeTpaMu

109 HppanmonanbHbIe CHCTEMBI C
napamerpaMu

110 [Toxa3aTenbHbIE ypaBHEHUS, HEPABEHCTBA C
napamerpaMu

111 IToka3aTenbHbIE CUCTEMBI C TapAMETPaMHU

112 Jlorapudmuyeckue ypaBHeHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapudmudeckue CHCTEMBI C
napaMeTpamMu

114 Tpuronomerpuieckue ypaBHEHUS C
rapaMmerpaMu

115 Tpuronomerpuyeckrue HepaBeHCTBA €

napamerpaMu




116

TpuronomeTpuvecKkue CHCTEMBI C
napamerpaMu

117

[TocTtpoenue u uccnenoBanue
MaTeMaTUYECKUX MOJIeJIeH peabHbIX
CUTYaLIMii C TIOMOLIBIO YPABHEHUM C
rnapameTpamu

118

[TocTtpoenue u uccnenoBanue
MaTEeMaTUYECKUX MOJIEJIEN peaibHbIX
CUTYalLlMii C TOMOILBI CUCTEM YPaBHEHUN
C mapaMeTpamMu

119

[Toctpoenue u uccnenoBanue
MaTeMaTUYECKUX MOJIENIE peabHbIX
CUTYallM C TOMOILBI CUCTEM YPaBHEHUHN
C mapameTpamMu

120

KonTtponbshas pabota: "3anauu c
napamerpamu"

121

[ToBTOpeHue, 0600IIEHNE,
cucTemMaTu3auus 3HaHui: "Y paBHeHus"

122

[ToBTOpeHue, 06o0IIEHHE,
cucTeMaTtu3anus 3HaHui: "YpaBHeHus"

123

[ToBTOpeHue, 0000IIEHNE,
cUCTeMaTH3alusl 3HaHui: "Y paBHEHMUS.
Cucremsl ypaBHeHUR"

124

[ToBTOpEeHuE, 00001IIEHHE,
cucrteMmatu3anus 3HaHuii: "HepaBencraa"

125

[ToBTOpenue, 0600IIEHNE,
cucrteMaTtu3anus 3Hanui: "HepaBencrea"

126

[ToBTOpEHUE, 0000MIICHHE,




cucrteMmaTu3anus 3HaHui: "HepaBencraa"

[ToBTOpenue, 0600IIEHNE,

127 cucrteMatu3anus 3Hanuii: "[IponsBoanas u 1
e€ npuMeHenue"
[ToBTOpEHUE, 0000IICHNE,

128 cucteMaTu3aius 3Hanuii: "TIpon3BoaHas u 1
e€ npuMeHeHue"
[ToBTOpenue, 00001IIEHNE,

129 cucreMaru3anus 3Hanuil: "[IponsBonHas u 1
e€ mpumMeHeHue"
[ToBTOpenue, 0000IIEHNE,

130 cucTeMaTtu3anus 3HaHui: "MHTerpanu ero 1
npuMeHeHue"

131 [ToBTOpenue, 0600IIEHNE, 1
cucrteMaTu3anus 3HaHui: "OyHkuun"

132 [ToBTOpEeHue, 0000IIECHNE, 1
cuctemMaTu3auus 3HaHui: "OyHkuun"

133 [ToBTOpeHue, 0000IIEHNE, 1
cuctemaTu3auus 3HaHui: "OyHkunun"

134 Wrorosas koHTpoJIbHAs paboTa

135 Hrorosast kKoHTpoIbHAS paboTa

136 [ToBTOpenue, o6o0mIEeHNE, 1
cHUCTeMAaTH3aIus 3HAHUHI

OBHIEE KOJIMYECTBO YACOBIIO 136 10

[MTPOI'PAMME







INPOBEPAEMBIE TPEGOBAHMUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHO#M OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KJIACC
Kon .
IIpoBepsieMble npeaMeTHBIC Pe3Y1bTATHI OCBOCHHUS OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTeJIbHOI NMPOrpPaMMbI CpeHero 0o1uero 00pa3oBaHus
pe3yiabTara
1 Yucna v BEIYUCIECHUS
11 OnepupoBaTh MOHATUSAMU: PALUOHAJIBHOE U JEHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAs U I€CATUYHAS IpOOb, IPOLIEHTHI
12 Boemonuate  apugmernueckue — onepanud ¢ palMOHAJIBHBIMU U
' JNEUCTBUTEIbHBIMU YHCIAMU
13 BeinonuaTs npulnmxkEHHbIE BEIYUCICHUS, UCIIOJIb3YsI IPABUIIA OKPYTIICHUS,
' JieNaTh MPUKUJKY U OLEHKY pe3yibTaTa BbIUUCICHUN
OnepupoBaTh MOHATUSAMU: CTENEHb C ILIEJIbIM IIOKa3aTeJeM, CTaHIapTHas
14 dopma 3amucu AEHCTBUTENBHOTO YHUCIA, KOPEHb HATypalbHOW CTENEHHU;
' UCIIOJIb30BaTh MOAXOMALIYI0 (OPMY 3alUCH JCHCTBUTENbHBIX YUCEN IS
pelleHUs IPAaKTUYECKUX 3a/1a4 U IPEICTaBICHNS JaHHBIX
OnepupoBath NOHIATUIMU: CUHYC, KOCUHYC M TAHT€HC IIPOM3BOJIBHOIO YIJIa;
15 WCMOJIb30BAaTh  3alMCh  TMPOM3BOJILHOIO  yrja  d4epe3  oOpaTHbIe
TPUTOHOMETpUYEcKre QyHKINN
2 YpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTh MOHATUSMH: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 palrroHaNIbHOE, HppalvoHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
29 BeinonHsaTe npeodbpazoBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUN U peraTh
' TPUTOHOMETPUYECKUE YPABHEHUS
BoimonnaTe npeoOpa3zoBaHusl LENbIX, pPAalMOHATIbHBIX M HpPPallMOHAIbHBIX
2.3 BBIPQXKEHUH U pEllaTh OCHOBHBIE THUIBI LEJIbIX, PALUOHAIBHBIX U
UppaloOHaIbHbIX YPABHEHUN U HEPABEHCTB
24 ITpuMeHAT ypaBHEHHMS M HEPABEHCTBA ISl PEIICHUS MATEMAaTUYECKUX
' 3aJa4 U 3a]1a4 U3 pa3InyHbIX o0sacTeil HAayKu U peaJbHOU KU3HU
MogenupoBaTh peasibHble CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISATbH
25 BBIPAXXEHUs, YPAaBHEHUS, HEPABEHCTBA 110 YCJIOBHUIO 3aJjauM, MCCIEI0BATh
MTOCTPOEHHBIE MOJIETIM C HCIOJIb30BAaHUEM ammnapara ajre0psbl
3 @yHKUIUU U rpaduKu
31 OnepupoBath NOHATUSIMU: PYHKIUS, CIIOCOOBI 3aAaHus PyHKIMHU, 00JI1aCTh

ONpeneNieHus M MHOXECTBO 3HaueHWH (QyHKiuu, rpaduk QyHKIUH,




B3aMMHO 00paTHbIE€ (PYHKIIMU

OnepupoBaTh MOHATUSAMHU: YETHOCTh M HEYETHOCTh (YHKIHMH, HYJIH

32 (GYHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN JUIS pEIICHUS YpaBHCHUM
34 Ctpouts ¥ YUTaTh IpaQUKH JIMHEHHONW QYHKINU, KBaApaTUYHON (DYHKIINH,
CTENEHHOI (YHKIIUH C IIeJIbIM TIOKa3aTeaeM
Hcnonb3oBate rpaduku (QyHKIUN U1 UCCIENOBAaHUS IPOLIECCOB U
3.5 3aBHCHMOCTEH TMpU pEeHIeHUH 3a7ad M3 JPyruX Y4eOHBIX MPEIMETOB U
peasibHOM KHU3HU, BBIpaKaTh (OPMyJIaMU 3aBUCUMOCTH MEXY BEIMYHMHAMU
4 Hauvana MaTemaTHUecKOro aHajanusa
41 OmnepupoBaTh MOHATHSAMM: IIOCIEAOBATENBHOCTh, apudmernyeckas u
' reoMeTpudecKas Iporpeccuu
42 OnepupoBaTh TMOHATHAMH: OECKOHEUHO YyOBIBalOIIas TIe€OMETpUYecKas
' porpeccusi, CcyMMa O€CKOHEUHO yObIBaIOLIEil reOMETPUUECKON IPOrpeccuu
43 3aiaBaTh MOCIENOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU
44 Hcnonws3oBaTh CBOMCTBA MOCIEAOBATEIBHOCTEM M MOPOrpeccuid  Juist
' peleHus peajabHbIX 3a/1a4 IPUKJIATHOTO XapaKTepa
5 MHokecTBa 1 JTOTUKA
5.1 OnepupoBaTh NOHATUSIMU: MHOXKECTBO, OIl€palliy HaJ MHOKECTBAMU
Hcnonp3oBaTh  TEOPETUKO-MHOXKECTBEHHBIH —ammapaT s OINUCaHUs
5.2 peasbHBIX MPOLIECCOB M SIBJICHUH, IPU PEIICHUH 3a7a4 U3 APYTUX YUeOHBIX
PEIMETOB
53 OnepupoBaTb  MOHATHSMM:  ONpeNEIeHHe,  Teopema,  CIEICTBHE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsieMble npeaMeTHBIE Pe3YIbTATHI OCBOCHHS OCHOBHOM
NPOBEPsIeMOro .
0o0pa3oBaTe/IbHOI MPOrPpaMMBbI CpelHero o0uero oopazoBaHus
pe3yiabTara
1 Uucna v BEIYUCICHUS
OnepupoBaTh MOHATUSAMU: HATypaJlbHOE, I11€J0€ YHUCJO; HCIOIb30BaTh
11 IIPU3HAKU JEIMMOCTH LEJBIX YHCEN, DPA3JIO0XKEHUE 4YHMCIa Ha IPOCThIE
MHO>KUTEIH JJIs PEeLeHus 3a/1a4
12 OnepupoBaTh NOHATHEM: CTEIEHb C pallMOHAIBHBIM ITOKA3aTEIEM
13 OmnepupoBath MOHSATUSAMH: Jorapu@M UYucia, TECATUYHBIC U HaTypaJbHbBIC
' sorapudMmBeI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 IIpumensaTh cBOWMCTBA CTENEHM Al INpeoOpa3oBaHMsI  BBIPAXKEHUH,




OIICPUPOBATL TMMOHATHAMHA: II0KA3aTCIBbHOC YPABHCHHUEC W HCEPABCHCTBO,
peiaTh OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Ifl 1 HCPABCHCTB

Beimonusate npeoOpa3oBaHUsl BBIPAXKEHUH, COAEpIKAIUX JIOrapu(pMBbI;

2.2 OIepUpPOBaTh MOHATUIMU: JOrapU(PMUIECKOE YpPaBHCHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JIOrapu (PMUYECKUX YPaBHEHUH U HEPABEHCTB
2.3 HaxonuTp pemieHus npocTeHINX TPUT OHOMETPHUECKIX HEPaBEHCTB
OnepupoBaTh MOHATUSIMHU: CHCTEMa JMHEHHBIX YpaBHEHUU M €€ pelleHHUe;
24 UCIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUH 11 PEILIEHUS IPAKTUYECKUX
3az1a4
25 HaxonuTp penieHust mpocTeHIINX CHCTEM U COBOKYITHOCTEH pariioHaJIbHBIX
' ypaBHEHHI1 U HEPaBEHCTB
MogenupoBath peanbHble CHUTYallud Ha S3bIKE aireOpbl, COCTaBISATH
2.6 BbIpAXKEHUS, YPAaBHEHHUs, HEpPaBEHCTBA M CHCTEMbI IO YCJIOBMIO 3ajauH,
UCCIIEZI0BATh TOCTPOEHHBIE MOJIEIIH C UCTIOJIb30BAaHUEM arllapaTa anreOpbl
3 OyHKIMH U rpaduKu
OnepupoBaTh MOHATHSMH: Tepuonudeckas (QyHKIUS, MTPOMEKYTKU
31 MOHOTOHHOCTH (QYHKIMH, TOYKU OSKCTpeMyMma (yHKIUH, HauoOojblliee U
' HauMEHbIlIee 3HAaYeHHUs] (YHKIMM Ha TMPOMEKYTKE; HCIIONb30BaTh UX JJIS
ucclieioBaHus QyHKIUY, 3a1aHHOM rpapuKom
OnepupoBarh NOHATUSAMU: TpaUKU MOKa3aTEIbHOM, JorapudmMuyeckoil u
3.2 TPUTOHOMETPUYECKUX (PYHKIUH; H300pakaTh WX HA KOOPAWHATHOM
IUIOCKOCTH U MCIIOJIb30BaTh JJIsl PELICHUs] YPaBHEHUH U HEPaBEHCTB
33 N306paxaTh Ha KOOPAMHATHOM MIOCKOCTH rpadMKy JTMHEHHBIX ypaBHEHUN
' Y HCII0JIb30BATh UX JJIsl pELICHUS CUCTEMbI TMHEHHBIX ypaBHEHUH
34 Hcnonb3oBate rpaduku (QyHKIUN I UCCIENOBAaHUS IPOLIECCOB U
' 3aBHCUMOCTEN U3 JPYTUX Y4EOHBIX TUCIUILINH
4 Havana maremMaTnueckoro aHaausa
OnepupoBaTh NOHATUAMU: HEMpepbIBHAS (DYHKIUS, TPOU3BOIHAS (YHKIUY;
41 UCMOJb30BaTh T€OMETPUUYECKUN U (PU3MUECKUN CMBICI MPOU3BOTHOMN A
peleHus 3aaau
4 Haxomute  mpousBojHble  3J€MEHTApHBIX  (YHKUMM,  BBIYUCIATH
IPOU3BOAHBIE CYMMBI, IPOU3BEIEHUS, YaCTHOrO (PpyHKIMI
Hcnonp3oBaTh  NpPOM3BOAHYK UL HMCCIEAOBaHUS  (QYHKUMHM  Ha
43 MOHOTOHHOCTb M 3KCTPEMYMbI, MPUMEHSATh PE3YyJIbTaThl UCCIENOBAHUS K
MOCTPOCHUIO TPa(PUKOB
44 Hcnonb3oBaTh NPOU3BOAHYIO JJII HAXOXKAEHUS HAWIY4IEro pPenieHus B
' IPUKIIAJAHBIX, B TOM YU CIIE COLIMATIbHO-3KOHOMUY ECKUX, 3a/1a4ax
45 OnepupoBaTh MOHATUAMHU: TIepBOOOpa3Hasi ¥ HMHTErpajig; IOHUMATh
' TeOMEeTPUYECKUN U (PU3NIECKUIT CMBICIT HHTErpaia
46 HaxomuTh nepBoo0pa3Hble 31eMeHTapHBIX (PYHKIMNA, BEIYUCISATh HHTETPAJl

no ¢popmyne Hetotona — JleiiOnuna




4.7

Pemarsp npuxiaaHele 3a1a4u, B TOM YUCIIE€ COLUAILHO-3KOHOMHYECKOI0 U
(Gu31UECcKOro xapakrTepa, CpeCTBAMU MaTEMaTHUECKOr0 aHAJIN3a




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT co/lepPKaAHUS

Kon
1 Yucna ¥ BBIYUCIICHUS
Panmonansuble  yncna. OOBIKHOBEHHBIE W JECATHYHBIE JpOOH, TPOLIEHTHI,
11 OecKOHEeUHbIE MepHoAnYecKue Tpodu. ApudMeTnyecKrue onepalunuu ¢ paluoHaIbHBIMU
' YHclIaMH, TpeoOpa3oBaHMs YUCIOBBIX BeIpakeHUil. [IpuMenenue npobeit u mpoueHToB
JUTSL peIeHUs] TPUKJIAIHBIX 33/1a4 U3 Pa3JIMYHBIX OTpacieil 3HaHUN U pealbHON KUZHU
JlelicTBuTenbHbIE uncia. PalinonansHble U uppaloHaIbHble unciaa. Apupmernyeckue
1.2 ofepaluu ¢ JACHCTBUTENbHBIME 4ucaamMu. [IpuOmmkEHHBIC BBIYMCICHHS, MpPaBHIIA
OKPYIJICHHUS], IPUKUJIKA U OLIEHKA pPe3yJIbTaTa BbIYM CICHUI
Crenenb ¢ nenbiM nokazateneM. CtangaptHas (opMa 3amnucy AeiCTBUTEILHOTO YU CIA.
1.3 Hcnonp3oBanue moaxoasimiei GopMbl 3alUCH JEUCTBUTEIBHBIX YUCEI JJIsI pelIeHUs
MPaKTUYECKUX 3a]a4 U MPECTaBIECHUS JaHHbIX
14 ApudmeTnueckuil KOpeHb HaTypasbHOM creneHH. [leficTBUs ¢ apudMeTnuecKuMu
' KOpHSIMU HaTypaJIbHOM CTENEeHU
15 CuHyc, KOCMHYC M TaHI€HC YHCJIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTAaHT'€HC YU CIOBOTO apryMeHTa
2 YpaBHEHUS 1 HEPABEHCTBA
21 ToxnecTBa U TOKECTBEHHbIE TPEOOPA3OBAHMS
29 [IpeobpazoBanue TPUTOHOMETPHUUECKUX BbIpakeHH. OCHOBHBIE TPUTOHOMETPHUECKHE
(hopmyIbI
23 VYpaBHeHHEe, KOpeHb YypaBHEHHMs. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merox
WHTEPBAJIOB
24 | PemuieHue LemnbIX U APOOHO-PAlMOHATILHBIX YPaBHEHHUHM U HEPABEHCTB
25 Pemenune nppannoHanbHbIX ypaBHEHUI U HEPABEHCTB
2.6 | Pemenue TPUrOHOMETPUYECKUX YpPaBHEHUN
97 [IpuMmeHeHue ypaBHEHUI 1 HEPABEHCTB K PEIICHNIO MaTEMaTHUECKHX 3ajad U 3a]1a4 U3
' pa3IUYHBIX 00JaCTeil HAYKU U PealibHOM KU3HU
3 ODYHKIUYU U TpapuKu
31 OyHKIMA, cnocoObl 3amanus QyHkiuu. ['paduk (yHkiuu. BzammHO 00paTHBIE
' GyHKIHIN
39 Obnacte ompeneneHuss W MHOXKECTBO 3HaueHWd ¢yHkmuu. Hymn dyskmum.
' [TpoMexxyTku 3HAaKOMOCTOSTHCTBA. UETHBIC M HEUETHBIE PYHKITUN
3.3 CrenenHasi QyHKIHS ¢ HaTypaJbHBIM M ILIeJIbIM MoKa3zateneM. EE€ cBoiicTBa u rpaduk.




CaoiicTBa 1 rpauk KopHs N-0if cTeneHu
3.4 Tpuronomerpuueckasi OKpYXHOCTb, ONpECIIEHHE TPUTOHOMETPUYECKUX (DyHKIHit
' YHCIIOBOrO apryMeHTa
4 Hauana maremaTHyeckoro aHaimsa
41 [TocnenoBarenbHOCTH, CIMOCOOBI  3aJaHUsl  MoOcjeqoBaTeldbHOCTE. MOHOTOHHBIE
' IOCJIEIOBATEILHOCTH
ApudmeTtnueckas M TeoMeTpuueckas mnporpeccud. beckoHeuHo —yObIBaromas
4o | TEOMETpHYECKas MpOrpeccHs. Cymma OeckOHEYHO YOBIBalOIIe TIeoMeTpHYECKO
' nporpeccur. Popmyna CIOXKHBIX MPOLEHTOB. lcmonb30BaHME MPOTPECcCHH IS
peleHus peajbHbIX 3a/1a4 MPUKIIaJIHOI0 XapaKTepa
5 MHoXecTBa U JTOruKa
MHoxecTBo, onepanuu Haj MHoxecTBamMu. Jluarpammel Oiinepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOXKECTBEHHOIO ammaparta i OIMCAHUS peabHbIX
IIPOLIECCOB U SIBJICHUM, IPU PEIIEHNH 3aJja4 U3 JPYTUX y4eOHbIX IPEIMETOB
5.2 | Onpenenenue, Teopema, clieICTBUE, J0KA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JiIeMEHT COAEPKAHUS
1 Yucna v BBIYUCIICHUS
11 HatypanbHble u nesble yucna. [lpuzHaku 1eIMMOCTH IENbIX Ynce
12 Crenenb ¢ pallMOHaJIbHBIM ITOKa3aTeneM. CBOMCTBA CTENECHU
13 Jlorapudm uncna. JleciTHuHbIEC U HATYPAJIbHbIE JTOTaPHPMBI
2 VYpaBHEHUS 1 HEPaBEHCTBA
2.1 [TpeoGpa3oBaHue BEIpaXXEHHH, COASPKALIX JIOTApU(MBI
2.2 ITpeoGpa3oBaHue BbIpaXKEHUH, COAEPKALMX CTENIEHH C pallMOHAIbHBIM [10Ka3aTeaeM
2.3 [TpuMepsl TPUTOHOMETPUUYECKHX HEPABEHCTB
24 IToka3aresnbHble ypaBHEHUS U HEpaBEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA
26 Cucrembl TMHENHHBIX ypaBHEHUH. PelieHne npukia HbIX 3a7au ¢ HOMOIIBIO CUCTEMBI
' JIMHEHHBIX YPaBHEHUI
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPaBHEHHUH U HEPaBEHCTB
28 [TpumeHeHue ypaBHEHHM, CHCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX 3a/1a4
' W 3a71a4 U3 Pa3IMYHBIX 00J1acTel HAYKU U peabHON )KU3HU
3 @OyHKUIMYU U rpaduKu
@Oyukuusa. Ilepuonnueckne ¢yHkunu. IIpoMexyTKH MOHOTOHHOCTH —(DyHKIMH.
3.1 MakcumyMbl W MUHHUMYMBI GyHKIun. Hawnbonbliee W HauMeHbIEe 3HAYCHUE
(YHKIIMM HA TPOMEXYTKE
3.2 Tpuronomerpudeckre QyHKIIMH, UX CBOMCTBA U TpapUKu




3.3

[ToxazarenbHas 1 orapupmuueckast QyHKIHUU, UX CBOMCTBA U rpapUKu

34 Hcnonb3oBanue rpadukoB GyHKIUN IS PEIICHUS YPAaBHCHUN U JIMHCHHBIX CUCTEM
Hcnonp3oBanue rpadukoB GyHKIMH I MCCIETOBAHUS IPOIIECCOB U 3aBUCHMOCTEH,
35 KOTOpbI€ BO3HMKAIOT MpPU PEHIEHUU 3a7ad U3 JPYyrux ydeOHBIX MpPEeIMETOB U
peanbHON KU3HU
4 Hayana matemaTHuecKkoro aHaiamsa
41 HenpepriBHble pyHKIIMK. MeToa HHTEpBAJIOB /JIs pelleHHs] HEPaBEHCTB
4.2 [IpousBonnas pynkumu. I'eomerpuaeckuii 1 GU3NUIECKUi CMBICT TPOM3BOTHOMN
43 [TpousBoaHbIe 37MeMEHTApHBIX (QYHKUUNA. DOpMyIBl HaXOXKIACHHS MPOU3BOIHOM
' CYMMBI, IPOU3BEJCHNUS U YaCTHOTO (PYHKITHIT
IlpumeHeHue MNPOU3BOAHOM K HCCIENOBaHUIO (QYHKIMI Ha MOHOTOHHOCTh U
44 KcTpeMyMbl. HaxoxieHne HamOoJbIIEro U HAaMMEHbBIIEro 3HaueHUs (QyHKUMM Ha
OTpe3Ke
[TpumeHeHne PONU3BOAHOM I HAXOXKIACHNUS HAMITYUIIEr 0 PEIICHUS B ITPHKIATHBIX
4.5 3ajavax, Uil ONpeleNeHHs CKOPOCTH Ipoliecca, 3aJaHHOro Qopmysoi wm
rpaduxkom
4.6 [TepBooOpa3zHas. Tabnuia nepBooOpa3HbIX
47 Wurerpan, ero reometpuueckuii v pusnueckuil cMpici. Beruncienue uuTerpaia mno

dhopmyne Herotona — JleliOnuna




MPOBEPSEMBIE HA EI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YVJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOMN
ITPOTPAMMBI CPEJTHEI'O OBIIIEI'O OBPA3BOBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsieMbie TpeGOBaAHMS K MPEAMETHBIM Pe3yJbTAaTaM 0CBOEHHUS
OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 0o11ero
o0pa3oBaHus

Brnanenne MeTomamMu JOKa3aTENbCTB, aIrOPUTMAMHU PELICHUS 3a/ady;
yMeHue QOpMyIMpOBaTH M ONEPUPOBATH IOHSATHIMHU: OIPEAEICHNUE,
aKcuoMa, Teopema, CJelCTBUEe, CBOWCTBO, MpPH3HAK, J0Ka3aTelbCTBO,
paBHOCUIIbHBIE (DOPMYIMPOBKH; MPUMEHATh UX; YMEHUE (OpMYyIHUpOBaTh
o0paTHOE W MPOTHBOMOJIOKHOE YTBEpP)KIEHUE, NMPUBOIUTH MPUMEPHI H
KOHTPHOPUMCPBI, HUCIHOJbB30BaATH MCETOL MaTeMaTHUECKOU WHAOYKIIUHA;
IMPOBOJAUTH AOKA3aTCJIbHBIC PACCYXKACHUA IMPU PCUICHHUU 3a/1a4, OLICHUBATDb
JOTUYECKYI0  MPAaBUJIBHOCTb  PACCYXKIEHUH; YMEHHE ONEpUPOBATH
IOHATUAMMA . MHOXCCTBO, IIOJIMHOXCCTBO, OIICpallMKi HaJl MHOKCECTBaAMU;
YMCHUC HUCIIOJIb30BAaTh TCOpeTHKO-MHO)KCCTBCHHbIﬁ ariIapar JJISL
OIMHMCaHus pCaJbHBIX ITPOLICCCOB U SIBJICHUU U IOpyu pCUICHUMA 3a1a4, B TOM
YUCIC U3 OPYTUux y‘-Ie6HI>IX MpeaAMETOB; YMCHHUE OINCPUPOBATH IMOHATHAMMU
rpad, cBs3HBIN rpad, AepeBo, UK, rpad Ha TUIOCKOCTH; YMEHHE 3a7aBaTh
1 OIIHUCHIBATH rpa(bm Pa3JIMIHBIMHA CHOCO6aMI/I; HCIIOJb30BaTh l"pa(bbl npu

pelIeHnH 3a1a4

YMeHue ornepupoBaTh MOHATHSAMHU: HATypaJbHOE YHCIO, I[EJI0€ YHCIIO,
CTEIEHb C LIEIBbIM MTOKa3aTelieM, KOPEeHb HATYPaJlbHOW CTEIeHHU, CTEIECHb C
patOHAJIbHBIM IMOKAa3aTCICM, CTCIICHL C IICfICTBPITGHBHBIM II0Ka3aTcjieM,
JIOFapI/I(i)M qucia, CHHYC, KOCHMHYC W TaHI'CHC MIPOU3BOJILHOIO 4YHMCIIA,
OCTaTOK MO MOJYJIO, pPAlMOHAJIBHOE YHWCIIO, HPPALUOHAIBHOE YHCIIO,
MHO)KECTBA HATypaJbHBIX, IIEIbIX, PAIMOHAIBHBIX, JICHCTBUTEIBHBIX
YHCE; YMEHHE UCIIOJIb30BATh MPU3HAKH JCTMMOCTH, HAUMEHBIINN OOIIHIA
JIEIMTENIb ¥ HaWMEHbIee o0llee KpaTHOe, alroput™ EBximga npu
PCHICHUHN 3aJa4, 3HAKOMCTBO C PAa3JIMYHbBIMU IMO3UIIUOHHBIMU CHCTEMaMH
CUHCJICHW, YMCHUC BBIITOJIHATH BEIYHCIICHHUC 3HAYCHUN U npeo6pa303aHI/I${
BBIPOKEHUN CO CTEMEeHsAMU W Jiorapudmamu, mpeoOpa3oBaHHs JAPOOHO-
palMOHAJIBHBIX  BBIPAXEHHM; yYMEHHE  ONEPUPOBATH  IOHATUAMM:

oCJI€aA0BaTCIbHOCTD, apI/I(l)MGTI/I‘IGCKaH nmporpeccud, TreoMEeTpruveCKas




nporpeccusi, OECKOHEUYHO YOBIBAIOIIAsi TEOMETPUYECKas MPOrpeccus;
yMEHHUE 3a/laBaTh IOCIEAOBATEIHHOCTH, B TOM 4YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (HOPMYJ; YMEHUE ONMEPUPOBATH MOHSATUSIMU: KOMIIJIEKCHOE
YUCJIO, COMPSOKEHHBIE KOMILUIEKCHBIE YHCJIA, MOAYJIb W apryMEHT
KOMIUIGKCHOTO  4mcia, (opMa  3aludCd  KOMIUIGKCHBIX  YHCEN
(reomerpuueckasi, TPUTOHOMETpHYECKass U ainredpanyeckas); yMeThb
MPOU3BOJNTh apU(PMETUUSCKHE JICHCTBUS C KOMIUICKCHBIMHU YHCJIAMH,
MPUBOJIUTH MPUMEPHI UCIOJIB30BAHUS KOMIIJIEKCHBIX YHCEI; ONEepPHPOBATH
MOHATHAMHU:  Matpuna 2X2 wu  3X3, OnpenenuTelnb  MaTPHIIH,

FCOMeTpI/I‘-ICCKI/Iﬁ CMBICIT OIPCACIIUTCIIA

YMeHue onepupoBaTh MOHATUSIMU: pPALMOHAJBHBIEC, WpPpPallMOHAJbHBIE,
MoKa3aTeNbHbIE, CTEIEeHHbIE, Jorapu(@MUUecKue, TPUTOHOMETPHUYECKHE
YpPaBHEHHUsI M HEPABEHCTBA, HX CUCTEMBI; YMEHHE OIIEpUpPOBATH
HNOHATUSAMU: TOXJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHuE, ypaBHEHUE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHHMM M HEPABEHCTB, PaBHOCHIBHOCTh
YPaBHEHMI, HEpPAaBEHCTB M CHUCTEM; YyMEHUE pellaTh ypaBHEHUS,
HEPAaBEHCTBA M CHUCTEMbl C IIOMOLIBIO PA3JIMYHBIX INPUEMOB; peEIIAThH
YPaBHEHHUs, HEPAaBEHCTBA M CUCTEMbI C IApPaMETPOM; IPUMEHATH
YPaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI Ul PELICHUS MaTEMaTUYECKUX

3a/1a4 ¥ 3a7]a4 U3 Pa3InYHbIX 00JIacTei HAyKU U PealbHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (yHKUMSA, UYETHOCTh (YHKIHUH,
NEePHOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (YHKIHUH, MOHOTOHHOCTD
byHKIMH, SKCTpeMyM (yHKIUHU, HauOojblllee M HaWMEHbLIEe 3HAYEHUS
(GYHKIMM Ha NMPOMEXYTKE, HelpepbiBHAsE (QYHKLUSA, aCUMITOTHI rpaduka
GyHKIMM, TepBas U BTOpas MPOM3BOAHAs (YHKLMHU, T€OMETPUUYECKUH U
¢u3nyeckuii CMBICI IPOU3BOJHOM, IepBOOOpa3Hasi, ONpeAeIEHHBIN
UHTErpajl; YMEHME HaXOAWThb ACUMITOTHI Ipaduka (yHKIUU; yMEHUE
BBIUMCIATh  IPOU3BOJHBIE  CYMMBbI, TPOMU3BEAEHUS, YACTHOIO H
KOMITO3UIIMM (YHKLUH, HAXOJUTh YpPaBHEHHE KacaTebHOM K TpaduKy
(GYHKIMM;, yMEHHE HAXOAWUTh IPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIMMH;
YMEHUE HCIOJIb30BaTh NPOM3BOJHYIO I MCCIENOBaHUSA (YHKUIHH,
HaxXo/[WUTh HauOOJbIIME WM HAMMEHbIIHME 3HAuYeHUS (QYHKUMH;, CTPOUTH
rpaduky MHOTOWIEHOB C MCIOJb30BAaHUEM ammapata MaTeMaTHYecKOro
aHalIM3a; NPUMEHATh IPOU3BOAHYIO [JIsI HAXOXKJIEHUS HaWITy4IIero
pelIeHus] B IMPUKIAJHBIX, B TOM YHCIE COLMUAIbHO-DKOHOMHYECKHX U

(1)I/I3I/ILICCKI/IX jagadax; HaXOOUTh IJIOoIaan Hu 00BEMBIL (l)I/Ipr C IMOMOIIBIO




HUHTCIrpalia;, NPpUBOAHUTL HNPUMEPLI MATCMATHUYCCKOI'O MOACIMPOBAHUA C

noMo1Isio A depeHnanbHbIX YpaBHEHUH

YMeHue ornepupoBaTh NOHATHAMU: Tpaduk GyHKIIUU, oOpaTHAs QYHKIIUS,
KOMIO3uLMs (QyHKUMH, JIuHeiiHas GYHKUMS, KBajgpaTH4Has QyHKUuUs,
panMoHanbHas (QYHKIUS, CTEeNeHHass QYHKIUS, TPUTOHOMETPUYECKUE
¢yHkunu, oOpaTHBIE TPUTOHOMETpUYecKue (YHKIUU, MMOKa3aTelbHas U
norapumMudeckas (QyHKIUU; YMEHHE CTPOHTh TpaduKd H3ydEeHHBIX
(GyHKIMI,  BBIIONHATH  mpeoOpa3oBaHust  rpadukoB  (QyHKIUA,
UCTIONIb30BATh IpauKy AN U3yYeHHUs MPOIECCOB M 3aBUCUMOCTEH, MpH
pelIeHnH 3a/1ad U3 JPYr'HX y4eOHBIX NpPEeIMETOB M 3aJad U3 peajbHOMH
KHU3HHM; BbIpaXkaTb (OPMYJIaMU 3aBUCUMOCTH MEXIYy BEJIUYHHAMY;
UCIIOJIb30BaTh CBOMCTBA M rpadukn (QyHKUMH A7 pelleHus ypaBHEHU,
HEPaBEHCTB M 33/a4 C MapaMeTpaMu; H300pakaTb Ha KOOPIMHATHON

IIJIOCKOCTHU MHOXCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTth TEKCTOBBIE 3aJauyd pa3HbIX TUMOB (B TOM 4HCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JBI)KEHHE, paboTy, CTOMMOCTh TOBAPOB U
yCIIyT, HaJOrH, 3aJjaud U3 00JacTU yNpaBJi€HUS JUYHBIMU U CEMEHHBIMU
¢uHaHCaMM); COCTaBIATh BBIPAKEHHUS, yYpaBHEHUS, HEPAaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJa4yH, MCCIIEJ0BaThb IIOJYYEHHOE pEIICHUE U
OLICHMBATh MPABJIONONO0OHOCTh PE3YJbTATOB; YMEHHE MOJCINPOBATh
pealbHbIE CHUTYallUM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHMSI, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 3a7a4M, UCCIEI0BATh
MOCTPOEHHBIE  MOJETM C  HCIOJb30BAaHWMEM  ammapaTta  ajredpsl,

WUHTEPIPETUPOBATH I10JIy4ECHHBIN PE3yIbTaT

YMeHue ornepupoBaTh MOHATUAMU: CpeAHee apupMeTHUecKoe, MeAHuaHa,
HauOoblllee ¥ HaMMEHbIIee 3HaYeHHs, pa3Max, JAUCIEpCUs], CTaHAapTHOE
OTKJIOHEHHE 4YHCIIOBOrO0 Habopa; yMeHHe HU3BIIeKaTh, MHTEPIPETUPOBATH
uH(popMaIuio, MPeACTaBICHHYIO B TaOMUIax, Ha AUarpaMMax, rpadukax,
OTPaKaIOIYI0 CBOMCTBA pEAJIbHBIX MPOLIECCOB U SIBJIEHUH; MPEACTaBIATH
uHbOpMAIMI0O C TIOMOIIbIO TaOJMII M  JuarpaMMm; HCCIIEAO0BATh
CTaTUCTUYECKHE JaHHBbIE, B TOM YHCIE€ C MNPUMEHEHHEM TIpadUUeCKUX
METOOB U SJIEKTPOHHBIX CPENICTB; IpapUuecKu UCCIeI0BaTh COBMECTHEIE

HaOII0ACHHS C TOMOIIIBIO IMarpaMM pacCEeMBaHUS U JMHEHHON perpeccuu

YMeHue onepupoBaTh IOHATHAMU: CIy4alHBIA OIBIT W CIy4alHOE

CO6I)ITI/IC, BCPOSATHOCTD CHy‘l&ﬁHOFO CO6I)ITI/I$I; YMCHUEC  BbIYUCIIATD




BEPOSATHOCTh C MCIOJb30BAaHUEM TI'papUUECKUX METO/I0B; HPUMEHSThH
GopMyIIBl CIOKEHHS M YMHOXEHHsS BEPOATHOCTEH, (opMyiy MOIHON
BeposiTHOCTH, Gopmyiy bepHysum, komOuHaTOpHBIE (AKThl U (OPMYJIBI;
OLICHUBAThb BEPOSTHOCTH pEAIbHBIX COOBITUH; YMEHHE ONEpUpOBATH
NOHATUSAMU: CllydaliHas BEJIMYMHA, pACIpPEACIEHUE BEPOSITHOCTEH,
MaTEMaTUYECKOE OKHUJAHUE, IUCIEPCUs M CTAaHAAPTHOE OTKJIOHEHHE
clyyailHOM  BenMuYWHBL, (QYHKIUH  paclnpelneieHduss M IIJIOTHOCTH
PaBHOMEPHOI0, MOKa3aTeIbHOTO U HOPMaJbHOTO paclpe/ielieHull; yMeHue
UCMOJIb30BaTh CBOWCTBA M3YUYCHHBIX pacHpeeleHui A pelieHus 3aaady;
3HaKOMCTBO C MOHATHSMH: 3aKOH OOJIBIIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIIEZIOBAHUN; yMEHHE MPUBOAMUTH IPUMEPHI MPOSBICHUS 3aKOHa
OONBIIMX YMCENl B INPUPOAHBIX M OOILNECTBEHHBIX SIBICHUSAX; YMEHHE
OIlepUPOBaTh MOHATHAMM: COUYETAHHE, NEePEeCTaHOBKA, YUCIO COYETaHUM,
YHUCIO  IepecTaHoBOK; OuHOM  HbIOTOHA;  yMeHHEe  NIPUMEHSTH
KOMOMHATOpHbIE (DAKTHI M PACCYXKIEHUS I pEelIeHUs 3ajay; OLlCHUBATh
BEPOSITHOCTU peasbHbIX COOBITHI; COCTABISATh BEPOSATHOCTHYIO MOJAENb U

WHTEPIPETUPOBATH I10Jy4EHHBIN pPE3yIbTaT

YMeHue onepupoBaTth  MOHATHSAMHU:  TOYKA, MpsMas, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMUYMHA YIJIA, IFIOCKAM yroJjl, JBYIPAHHBIN
YTOJI, TPEXTPAHHBIA YroJl, CKPEIIUBAIOIIMECS MPSIMbIE, MapaUIeIbHOCTh U
MEPHEHIUKYJIAPHOCTh MNPSIMBIX M IUIOCKOCTEH, Yrojd MEeXAy MNpSIMbIMU,
YroJl MEKIy TMpsSIMOM U IJIOCKOCTBbIO, YIroJl MEXAY IJIOCKOCTSMH,
paccToOsiHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSSHUE MEXIY NPSMBIMH,
pPacCTOSIHUE MEXKIY IUIOCKOCTSMM; YMEHUE MCIOJb30BaTh MPHU PELICHUH
3a/1a4 U3y4yeHHbIe (aKThl U TEOPEMbl IUIAHUMETPUU; YMEHUE OLIEHUBAThH
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHpa; CTPOUTh MaTeMaTHYEecKue
MOJENA C IOMOIIBIO T€OMETPUYECKUX IIOHATUH W BEJIWYUH, pELIATh

CBA3aHHBIC C HUMU IMPAKTUYCCKUEC 3a1a4n
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YMeHue ornepupoBaTh MOHATHSAMH: ILIOM@AAb (QUTYpbI, 00bEM (GUTYDBHI,
MHOI'OI'paHHHUK, HpaBHJ’IBHLIfI MHOI'OrpaHHHUK, CCYCHHC MHOI'OI'paHHHKA,
KyO, mMapaJulesienuIie/l, npu3Ma, NupaMmuiaa, (Urypa M IOBEPXHOCTD
BpalleHus, NWIMHIpP, KOHYC, map, cdepa, miomanb chepsl, MIOMAIb
MOBEPXHOCTH MHUPaMUJbI, MPHU3MBI, KOHyca, IMIMHApPA, O0BEM Kyoda,
MPSIMOYTOJIbHOIO  Iapaijeienunena, OUpaMuabl, MOPU3MbL, LHUIMHAPA,
KOHYycCa, Imapa, pa3BéPTKa TMOBEPXHOCTH, CEYCHHUS KOHycCa W MHIMHJPA,

napajuiCJibHblI€ OCHU HJIM OCHOBAHWIO, CCUCHHUC 1Iapd, IIJIOCKOCTD,




Kacarouasicst cdepbl, LMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUEHHE
MHOTI'OIpaHHHKA, U300pa)kaTb MHOTOT'PAaHHUKU, QUTYPBl M IOBEPXHOCTU
BpAlICHMS, UX CEYEHMS, B TOM UYHCIIE C IIOMOLIBIO JIEKTPOHHBIX CPEJICTB;
YMEHHME NPUMEHSATH CBOWCTBA I€OMETPUUYECKUX (QUTYp, CAMOCTOSATEIBHO
(bopMynIupoBaTh ONpeNeIeHNs U3Yy9aeMbIX (UTYp, BBIABUTATH THIIOTE3BI O
CBOMCTBaX M NpPHU3HAKAX T€OMETpUUYECKHX (Uryp, OOOCHOBBIBATH WIIU
OIpoBepraTh HMX; YMEHHE NPOBOAUTH Kiaccupukamuio ¢uryp 1o
pa3IUyYHBIM MpU3HAKaM, BBHIIOJIHATH HEOOXOAMMBIE JOMOJIHUTENIbHBIC

HOCTPOCHHUSI
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YMeHue onepupoBaTh IMOHSATHSIMHU: JIBDKGHHE B  IPOCTPAHCTBE,
napauiesbHbI MePeHOC, CHMMETPUsl Ha IUJIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUe TMOAO0OUs, TOMO0HBIE (UTYPBI, yMEHHUE
pacrio3HaBaTh paBHbIC M MOMOOHBIC (HUrypbl, B TOM YHUCIIC B MPUPOE,
UCKYCCTBE, apXUTECKTYPE; UCIIOJIb30BATh T€OMETPUICCKIE OTHOMICHHS TIPH
pelIeHUH 3a7a4; HAaXOAUTh TCOMETPUYECKHE BEIMYUHBI (JUIMHA, YTOI,
IUIOIA/Ib, 00BEM) MPH PEIICHUH 3a]1a4 U3 JPYTrUX YU4eOHBIX MPEAMETOB U
U3 pEajbHOW JKHU3HU; YMECHHE BBIUUCISATH T'C€OMETPUYCCKUE BEIHMUYUHBI
(mmHa, yromj, IIOmAAb, O00BEM, IJIOUIA[h MOBEPXHOCTH), HUCIOJB3YS
U3yYeHHBbIC (OPMYJIBI U METOMABI, B TOM YHCJE: TUIONIAJh TTOBEPXHOCTH
nUpaMubl, TPU3MBI, KOHYCa, MHJIMHIPA, TUIOMAAbs chepsl; 00hEM Kyoa,
IPSMOYTOJILHOTO TapajulesieuIieia, MUPAMUIbI, TPU3MBI, IHJIMHIPA,

KOHYCa, Il1apa; yMEHUE HaXOAUTh OTHOIIEHHE 00BEMOB MOJOOHBIX GUTYD
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YMenue OIICPUPOBATL MOHATHAMU: IPAMOYIOJIbHAsA CUCTCMa KOOPIHWHAT,
BCKTOp, KOOpJAWMHATBI TOYKH, KOOpAMWHATBI BCEKTOpAd, CyMMa BCKTOPOB,
MMPOU3BCACHUEC BCKTOpPAa Ha YHCIO, PA3JIOKCHHUE BCKTOpa 110 6a31/1cy,
CKaJIApHOC MPOU3BCACHUEC, BCKTOPHOC TIPOU3BCACHUEC, YIOJdl MCKAY
BCKTOpaMH; YMCHHEC HUCIOJIb30BaATh BCKTOpHBII)'I u KOOpZ[I/IHaTHBIfl METO

JUIS PELLEHUs FT€OMETPUUECKUX 3aa4 U 3a/1a4 JPYruX yueOHBIX IPEIMETOB
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YMenue BoIOUpaTh MOAXOIAIINN METOA JJIsl PEIICHHS 3a/1aud; TOHUMAaHHE
3HAYMMOCTH MAaTEMaTUKH B HW3YyYE€HUH NPUPOJHBIX U OOIIECTBEHHBIX
IPOIIECCOB W SBJIGHUH; yMEHHE paclO3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTUKH B MCKYCCTBE, YMEHUE NMPUBOIUTH MPUMEPhl MATEMATUYECKIX

OTKPBITUH POCCUNCKON U MUPOBOM MaTEMaTUYECKON HAyKU




HEPEYEHD 9JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA

EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA
1 Yuca v BEIYHCIICHUS

11 HarypanpHbie u nienbie gucia. [Ipu3Haku JeMMOCTH HETbIX YUCel

12 Pannonanbubie uucna. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, MPOLIEHTHI,
' OeCKOHEUHbIE TEPUOINIECKUE IpOOH

13 ApudmeTraeckuii KOpEHb HaTypaJbHOU CTEIEHH. HevictBus c
' apu(MeTH4eCcKUMH KOPHSMHU HaTypaJbHON CTENIEHH

14 Crenenp c 1enbiM moka3areiaeM. CTemeHb C pPalMOHAJNBHBIM IOKa3aTeJeM.
' CBoiicTBa cTenenu

15 CuHyc, KOCHHYC M TAaHIE€HC YHCIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTCHC YUCJIOBOTO apryMeHTa

16 Jlorapudm urcina. J{ecaTHYHbBIE U HATYPAJILHBIC JOTapU(OMBI

HeiictButenpHble yncna. ApudmeTHueckue ornepalud ¢ JAeHCTBHUTEIbHBIMU
1.7 gucaamu. [IpuOmmkEHHbIE BBIYUCIICHUS, MPaBHIA OKPYTJICHUS, NPUKHIKA H
OIIEHKA pe3yJIbTaTa BEIYMCICHUI

1.8 [IpeoGpasoBanue BLIPAKEHUH

19 KommiekcHble uncna
2 VYpaBHEHUS ¥ HEPABCHCTBA

2.1 Lenbie u 1poOHO-pallMOHATIFHBIC YPaBHEHUS

2.2 WppanyoHanbHble ypaBHEHUS

2.3 Tpuronomerpudeckre ypaBHEHUS

24 [TokazarenbHbIC U JIOTapu PMHUYECKHE YPAaBHEHHUS

2.5 Llenbie u ApoOHO-palIOHATIBHBIE HEPABEHCTBA

2.6 HppanmonanbHbIe HEPAaBEHCTBA

2.7 [TokasarenbHbIe 1 JIOTapu PMHYECKIE HEPABEHCTBA

2.8 TpuronomeTprvecKue HEPABEHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YpaBHEHHI U HEPABEHCTB

2.10 VYpaBHeHUs1, HEpaBEHCTBA U CUCTEMBI C [TapaMeTpaMu

211 Martpuiia cucTeMbl TMHEHHBIX ypaBHeHUH. OnpenenuTels MaTPHUITbI
3 ®OynHkuy 1 rpaduke




OyHkus, cnocoOsl 3ananus GyHkuu. I'paduk Gynknuu. BzanmHo oOpaTHbBIE

3 ¢yHkuu. YétHbie u Heu€THbIe QyHKIMH. [Tepuonnueckue GyHKIUN
Ob6nacte ompeneneHuss U MHOXECTBO 3HadeHui (yHkuuu. Hymm ¢yHkmum.
39 [TpoMexyTKH 3HAKOMOCTOSHCTBA. [IPOMEXKYTKM MOHOTOHHOCTH (YHKIIHH.
' MakcuMyMbl 1 MUHUMYMBI (GyHKIMH. HanGombiiee U HauMEHbIIee 3HAYCHUC
(GYHKIIMM Ha TPOMEXKYTKE
33 CreneHHast QyHKIUSI C HAaTypaJbHBIM W IIENIBIM IOKa3aTeneMm. EE crolicTBa u
' rpaduk. CBOMCTBA U TpaduK KOpHS N-0W CTETICHH
34 Tpuronomerpuyecknue QyHKITUU, X CBOHCTBA U TpadUKH
3.5 [Toka3zaTenbHas 1 orapupmuueckast PyHKIHUH, UX CBOMCTBA U TpapUKu
36 Touku pa3peiBa. AcumnToTel TpadukoB ¢yHkumid. CBoiicTBa (QyHKIHIA,
' HENPEPBIBHBIX Ha OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS TOCIEAOBATENLHOCTEH
38 Apudmerndeckass W reomerpudeckas mporpeccuu. Dopmyna  CIOXKHBIX
' MIPOIICHTOB
4 Hauana MateMaTnyeckoro aHajimsa
4.1 [TpousBoanas GpyHkiuu. [Ipor3BogHbIE 2IEMEHTAPHBIX PYHKITUN
[TpuMeHeHue MPOM3BOIHON K MCCIEI0BaHUIO (PYHKIUH HAa MOHOTOHHOCTh U
4.2 9KCTpeMyMbl. HaxoxaeHne HanOOJbIIero 1 HaMMEHBIIETO 3HAYCHUS (QYHKIIMH
Ha OTpe3Ke
43 [TepBooOpa3znas. Murterpan
5 MHoxecTBa U JIOTHKa
5.1 MHOX€eCTBO, ONepalMu HaJl MHOKECTBaMU. Jlnarpammbl Diiepa — Benna
5.2 Jloruka
6 BeposTHOCT U cTaTuCTHKA
6.1 OnucarenpHast CTaTUCTUKA
6.2 BepositHOCTD
6.3 Komb6unaTopuka
7 CeomeTpust
7.1 durypsl Ha MJIOCKOCTU
7.2 [IpsiMbIe ¥ MIIIOCKOCTH B IIPOCTPAHCTBE
73 MHororpaHHuKH
74 Tena U MOBEPXHOCTH BPAILEHHS
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Koopaunatsl 1 BEKTOPBI
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