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HOACHUTEJIBHASA 3AIIMCKA

VYuebHblii Kypc «Anrebpa M Havajga MaTEMaTHYeCKOrO aHAM3a» SBISETCS OJHUM U3
HanOojee 3HAYMMBIX B IIPOTPaMMeE CPEIHEro oOmero o0pa3oBaHUs, IOCKOJIbKY, C OJHOU
CTOPOHBI, OH OOECHeYMBAET WHCTPYMEHTAJIbHYIO 0a3zy /s HU3Y4YEHHUS BCEX ECTECTBEHHO-
HAyYHBIX KYPCOB, a C JPYroil CTOPOHBI, (OPMHPYET JIOTHYECKOE M aOCTPAKTHOE MBIIIICHHE
oOyJaromuxcss Ha ypOBHE, HEOOXOJMMOM i OCBOCHHS WH(POPMATHUKH, OOIIECTBO3HAHUS,
UCTOpUH, CIIOBECHOCTH U JIPYrHX JUCUMINIMH. B pamkax paHHoOro ydeOGHOro Kypca
oOyyJaromuecsi OBIIQJCBAIOT YHHBEPCAJIbHBIM  S3BIKOM COBPEMEHHOH HayKd, KOTOpas
(dbopMynupyeT CBOU IOCTHKEHUSI B MaTeMaTHUYecKoil popme.

VY4eOHblii Kypc anreOpsl M HayaJl MaTEMaTHYECKOTO aHallM3a 3aKJIaJbIBA€T OCHOBY IS
YCHENIHOTO OBJIAJEHUsI 3aKOHaMu (U3UKHA, XUMUHU, OWOJOTUM, TIOHHUMAHHUS OCHOBHBIX
TEHJICHIIUM PA3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW >XW3HH, TMO3BOJSET OPHUEHTHUPOBATHCS B
COBPEMEHHBIX NHU(PPOBBHIX M KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIIOIb30BAaTh HMX IS
nanpHemero oOpa3oBaHWsT W B TIOBCEHEBHOW KW3HM. B TO jke BpeMs OBIaJieHHE
a0CTPaKTHBIMHM M JIOTHYECKH CTPOTMMHU KOHCTPYKITUSIMH aIreOpbl 1 MaTeMaTHYECKOTO aHaIu3a
pa3BUBAaeT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTUHHOCTH, JOKAa3bIBATh
YTBEPKJICHHS C TIOMOIIBIO MHIAYKIIMK M PAacCyXAaTh ACTYKTUBHO, MCIIOJIL30BaTh 0000IIEeHNEe U
KOHKPETH3allUi0, a0CTparupoBaHWE W aHAIOTHIO, (OpMHUpPYET KpPEaTHUBHOE W KPUTHUUYECKOE
MBIIJICHUE.

B xone u3ydenust yueOHOro Kypca «Anredpa M Hayana MaTeMaTHYECKOTO aHalu3a»
oOyuaroniyecs: TOJy4alOT HOBBIA ONBIT pPELIEHUS NPUKIATHBIX 33734, CAMOCTOSITELHOTO
MOCTPOCHUSI MAaTEMaTHYECKHX MOJIEJe peaNbHbIX CUTyallud, MHTEPIpETalud MOJyYEeHHBIX
pElIeHU, 3HAKOMSTCSI ¢ MPUMEPaMU MAaTeMaTHYEeCKUX 3aKOHOMEpPHOCTEH B MPHUPOJIE, HAYKe U
HCKYCCTBE, C BBIAAIOIIUMHUCA MAaTEMAaTHUYECKUMHU OTKPBITHSIMHU U UX aBTOPAMH.

YueOHblii Kypc 007a7aeT 3HAYUTENBHBIM BOCIHMTATEIbHBIM IOTEHIIMAIOM, KOTOPBIH
peain3yeTcsi Kak uepe3 ydyeOHbIH Marepuall, CHOCOOCTBYIOIIMH (OPMHUPOBAHHIO HAYYHOIO
MHPOBO33pEHHUsA, TaKk W uepe3 creuuduky yueOHOM  JesITenbHOCTH, TpeOyromiei
MPOJIOJDKUTENIFHOM ~ KOHLEHTpAallMd  BHUMAaHUS, CaMOCTOATENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3 MOJY4YEHHBII pe3ynbTarT.

B ocnHoBe meToauku 06y‘IeHI/I${ anre6pe N HadaJlaM MAaTC€MaTH4YCCKOI'O aHaJIu3a JICKHT
JIeSATEIIbHOCTHBIM IIPHUHIUII O6y‘leHI/I$I.

B ctpykType yuebHoro Kypca «Anredpa U Hadyaiaa MaTeMaTHUECKOTO aHaJIM3a» BbIIEICHBI
CIIEAYIOIINE COJEPKATEIBHO-METOAUYECKHE JIMHUN: «YHcna W BeIUUCIEHUA», «DyHKIUU H
rpadukuy, «YpaBHEHUs U HepaBeHCTBa», «Hauana maremaTnueckoro ananusa», « MHOXecTBa u
Joruka». Bce OCHOBHBIE COAEpPKATEIBHO-METOAUUECKUE JIMHUM M3Y4arOTCsl Ha NPOTSHKEHHUH
JBYX JIeT 00y4eHHs Ha YpOBHE CpeAHEro oOIero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSIS APYyr
Jpyra ¥ MOCTENEHHO HachIIlasChb HOBBIMHU TeMaMM M pazjenamu. J[aHHBIA y4deOHBIH Kypc
ABIISICTCSI MHTETPATUBHBIM, IIOCKOJBKY OOBEAMHSAET B cebe coJepKaHHe HECKOJIbKUX
MaTeMaTU4YeCKUX IUCLUUIUIMH, TaKMX KakK anredpa, TPUTOHOMETpHs, MaTeMaTHUYeCKHi aHalu3,
TEOpHUs MHOXKECTB, MaTemMaTuyeckas Jjoruka u apyrue. Ilo mepe Toro kak oOyuarommecs
OBJIaZIEBAIOT BCE Oojiee MIMPOKUM MaTeMaTHMYECKHM allapatoM, y HHUX I0CJIeI0BaTeNbHO
(dopMHUpyeTCsl U COBEPLICHCTBYETCSI YMEHHE CTPOUTh MaTEeMaTHYeCKyl0 MOJIeNIb pealbHOM
CUTYyalluu, NMPUMEHATh 3HAHMS, TMOJyYEHHBIE NMPH HM3Y4YEHUH YUeOHOTo Kypca, JUIl peLIeHHS



CaMOCTOSITENIBHO C(HOPMYJIMPOBAHHOW MAaTeMaTHYECKOW 3a7add, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

COI[ep)KaTeJIBHO-MGTOI[I/I‘-ICCKEIH JINMHUSA «Yucia n BBIYUCIICHUA» 3aBCpuiacT
(hopMHpOBaHHE HABBIKOB HCIIOJIH30BAHUS JCHCTBHTEIBHBIX YHCEN, KOTOpOE OBLJIO HAYaTo Ha
YpOBHE OCHOBHOTO 00mIero odpasoBanus. Ha ypoBHe cpemnero oOmiero oOpasoBaHus 0coboe
BHUMAHHC YICIACTCA (bOpMI/IpOBaHI/IIO HaBBIKOB pallMOHAJIbHBIX BI)I‘II/ICJIGHI/Iﬁ, BKIIFOYAKOIIIUX B
ce0si MCIOJIb30BAHKUE PA3IMYHBIX (OPM 3alUCH YHCIIa, YMEHHE JIENIaTh MPHUKHUIIKY, BBIOIHATH
HpI/I6JII/I)KéHHI)Ie BBIYUCJICHUSA, OLICHUBATH YHUCJIOBLIC BBIPAXKCHUS, pa6OTaTI> C MaTeMaTU4YCCKNUMU
KOHCTAaHTaMH. 3HAKOMBIE O6yanOHII/IMC$I MHOKCCTBa HATypaJlbHbIX, HCJIbIX, pallMOHAJIbHBIX U
HCfICTBI/ITCJ'H)HBIX YUCCJI JOMNOJHAKTCI MHOXKXECTBOM KOMIIJIICKCHBIX YHCCII. B KaXX10M H3 3TUX
MHO’KECTB pacCMaTPUBAIOTCS CBOMCTBEHHBIC €My CITEIU(UICCKUE 3a7]a9d U OTICPAIINH: JICTICHHE
HAIleJlo, OINEpUpPOBAaHUE OCTAaTKaMH Ha MHOXECTBE IEJIBIX YHCEJ, OCO0ble CBOWCTBa
pallMOHAJIBHBIX W HPPAlUOHAJIBHBIX YUCEII, apI/I(l)MeTI/I‘-IGCKI/Ie orncpanr, a TAaKXKE H3BJICUCHUC
KOpHA HaTypaﬂBHOﬁ CTCIICHU Ha MHOXECTBEC KOMIIJIICKCHBIX YUCCII. Bnarozlapﬂ
MOCJICJIOBATEIFHOMY ~ PACIIUPSHHWIO  Kpyra  HCIOJB3YeMBIX  YHCEI W 3HAKOMCTBY
C BO3MOXKHOCTSIMM ~MX TPUMEHEHHs JJIs pelleHus pa3iudHbIX 3a7ad  (opmupyercs
MPEACTABICHUE O E€OUHCTBE MATEMAaTHUKM Kak HAyKM M €€ poJIM B IOCTPOCHHHM MOJENeH
peanbHOTO MUPA, MIUPOKO UCTIOIB3YIOTCS 0000IIeHNe U KOHKPETHU3AIHSI.

Jlunusa «YpaBHEHUS U HEPABEHCTBA» peaTu3yeTcs Ha MPOTSHKEHWU BCETO OOydeHHUs Ha
ypOBHE cpenHero oOmiero oOpa3oBaHHs, TIIOCKOJBKY B KaxkaoMm paszene I[Iporpammsl
MIPEelyCMOTPEHO pellleHrne COOTBETCTBYIOIIMX 3ajad. B pesynbrare oOydaromuecs OBIaJEBaIOT
pPa3IMYHBIMU  METOJAaMHU  pELIEHUS PALMOHAIBHBIX, HWPPALMOHATIBHBIX, IOKAa3aTENIbHBIX,
Jorapu(PMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHHM, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
cojepkauux mnapaMmerpsl. [logydeHHble yMEHHUS HIMPOKO HCIOJIB3YIOTCS MPU HCCIEIOBAHUU
(GYHKIMHM ¢ TOMOIIbIO TPOU3BOIHOMN, MTPHU PEIICHUN NMPUKIAJAHBIX 3a/1a4 U 3a7[a4 Ha HAaX0XKICHHUE
HauOOJBIINX U HAUMEHBIINX 3HaUeHUN QyHKUMU. J[aHHAs conepxaTenbHas JIMHUS BKIIOYAET B
ceba Takxke (GopMUpOBaHHWE YMEHHUH BBINOJHATH pacdy€rhl 1Mo ¢opmynaaMm, MnpeoOpa3zoBaHUs
paloHaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKCHMI, a TAKKE€ BBIPAKECHUH,
coJlepKaliuX cTerneHu U Jorapudmel. braromaps u3ydeHHro anredpanyeckoro marepuala
MIPOUCXOJUT JajbHEillee pa3BUTHE AaJTOPUTMHUYECKOrO M aOCTPAKTHOTO  MBIILUICHUS
oOyuaronuxcs, (GOpPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXJAEHUH, paOOThl ¢ CUMBOJIbHBIMU
dbopMamMu, peCTaBICHHUS 3aKOHOMEPHOCTE M 3aBUCUMOCTEH B BHJIC PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ui PEHICHHs IPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33724, HATJISHO JIEMOHCTPUPYET CBOU BO3MOYKHOCTHU KaK SI3bIKA HAYKH.

CopepxarenpHo-mMeToanueckass nuHusl «OyHKUUKU U TpaduKU» TECHO MepervieTaeTcs ¢
IPYTMMU  JIMHUSIMH ~ y4eOHOro  Kypca, TIOCKOJIBKY B  KAakOM-TO  CMBbICIE  3a/aéT
[OCJIEIOBATEIbHOCTh ~ M3y4EeHHMs  marepuana. [3ydeHue  CTEnmeHHOM, MOKa3aTesbHOM,
JTorapu(MUUECKONd U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOMCTB U rpadMKOB, UCIOIB30BAHNE
GyHKIUA Ans pemieHust 3afad U3 JPYrux yueOHBIX MPEAMETOB M peajbHOW >KHU3HH TECHO
CBSI3aHO KaK C MaTEMAaTUYECKUM aHAJIM30M, TaK U C PELICHUEM YpPaBHEHUU U HEpaBeHCTB. [lpu
3ToM OOINBIIIOE BHHUMAaHWE yenseTcs (OPMUPOBAHUIO YMEHHs BBIpaXaTh (QOpPMYITaMH
3aBHUCHUMOCTH MEX]y Pa3jIMUHbIMU BEIHMUYMHAMH, UCCIEI0BAThH MOJIydYeHHbIe (DYHKIIUH, CTPOUTH
ux Tpadukd. Marepuan STOW CoOJepKATENbHON JIHHUHM HAleleH Ha pa3BUTHE YMEHHHA U
HABBIKOB, IMO3BOJISIFOIIMX BBIPAXKATh 3aBUCHMOCTH MEXAY BETUYMHAMH B Pa3IU4HON (opme:
aHAJIMTUYECKOW, Tpaduueckod © CiloBecHOW. Ero wu3ydeHwe CmocoOCTBYET pPa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHHS, CIOCOOHOCTH K  OOOOIMIEHHIO W  KOHKpETHU3alluW,
HCIOJIb30BAHUIO aHAJIOTUH.



ConepxatenpHast muHuA «Havama MaTeMaTH4eckoro aHajan3a» MO3BOJSIET CYIIECTBEHHO
pacliupruTh KPYr KaKk MaTCMAaTUUYCCKHUX, TaK W MPUKIAAHBIX 3a/a4, JOCTYIIHBIX OGy‘-IElIOH_II/IMCﬂ,
TaK KaK y HUX HOSIBJIIETCS BO3SMOXHOCTbh CTPOUTH I'PaUKU CIOKHBIX (DYHKIHIA, ONIPEeNsTh UX
HanOOJbIINE U HAUMEHBIIINE 3HAa4YCHUs1, BBIYUCIIATH ILIOIIAAU (I)I/II‘yp 1 00BEMEI TCJI, HAXOJUTb
CKOPOCTM W YCKOpeHHs TpoueccoB. JlaHHas conepkaTenbHast JIMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IOCTPOCHUA MATCMATHYCCKUX MOI[GJIGfI PCAJIbHBIX CHTyaHHﬁ, IIO3BOJIACT
HaxOJUTh HaWIydlICC pPCEHICHHUE B IIPUKIAIHBIX, B TOM YHUCJIC COLUAIBbHO-3KOHOMUUYCCKUX,
3a7a4ax. 3HAKOMCTBO C OCHOBAMM MAaTEMaTHYECKOTO aHaln3a CIIOCOOCTBYET pa3BUTHIO
abCcTpakTHOTO, (POPMATBHO-JIOTUYECKOTO M KPEaTUBHOTO MBIILIICHHUS, ()OPMHPOBAHUIO YMEHHUN
pacrio3HaBaTb NPOABJICHUA 3aKOHOB MAaTCMATHKU B HAYKE, TCXHUKC U UCKYCCTBC. O6yanOIHHCC$I
Y3HAIOT O BBIJAIOIINUXCA PE3YJIbTaTax, NOJYYCHHBIX B XOJC Pa3BUTHUA MATCMATHKU KAaK HAYKH, U
00 uX aBTOpax.

CopepxarenpbHo-MeTOAMYECKass JHMHUS «MHOXKeCTBa M JIOTHKa» BKIIOYaeT B ceOs
JJIEMEHTBl TEOPUH MHOKECTB M MAaTEMaTU4YECKOM JIOTMKU. Te0peTHKO-MHOKECTBEHHBIE
MIPEJICTaBICHNS] TPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKH M IpeJylaraloT Hambosee
YHUBEpPCAJIbHBIA S3bIK, OOBEAUHSIONIMM BCe pa3fenbl MaTeMaTHMKH W €€ MNPUIOKEHHUH, OHU
CBS3BIBAIOT Pa3HbIE MATEMATUYECKUE TUCIMILUIMHBI U UX MPUJIOKEHUS B eauHoe 1enoe. [loaromy
BAXKHO JIaTh BO3MOXKHOCTh OOydYarouieMycsi IMOHHMaTh TEOPETHUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTUKH M HCIIOJIb30BAaTh €ro JUIsl BBIPAXKEHUS CBOMX MbIcied. Jpyrum
BAKHBIM ITPU3HAKOM MATEMATHKM KaK HAyKH CIEIyeT MpPU3HATh CBOMCTBEHHYIO €M CTPOTOCTh
000CHOBaHMH M  CJI€JIOBaHHE OINpEAeIEHHBIM IpaBUjaM IOCTPOEHHUS  JI0Ka3aTeIbCTB.
3HAKOMCTBO C 3JI€MEHTaMM MaTeMaTH4ECKOH JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTHYECKOIO
MBIIUIEHUS] 00Y4arOIUXCsl, MO3BOJSET UM CTPOMTH CBOM PACCYXKJIEHHUS Ha OCHOBE JIOTMYECKUX
paBui, GOpPMUPYET HABBIKM KPUTHUECKOTO MBIIIJIEHHUS.

B yueGHOM Kypce «Anredpa u Havajga MaTeMaTUYeCKOTO aHaNu3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTH4eCKOr0 MOJEIUPOBAaHUsA, KOTOpBIE MPHU3BAHBI CHOCOOCTBOBATH (POPMHPOBAHUIO
HABBIKOB MOCTPOCHUS MOJIETICH pealbHbIX CUTYallUil, UCCIEOBAHUS ITUX MOJENIEH C MOMOIIBIO
anmaparta aiaredpbl U MaTeMaTH4YecKOro aHalu3a, MHTEPHpEeTalud MOJYyYeHHBIX PE3yJbTaToB.
Takue 3amaHus BIUIETEHbI B KaXIbld M3 pa3leioB MPOTPaMMbI, MOCKOJbKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO HCIOJB3YEeTCs Ui pelIeHHs] NMPUKIaIHbIX 3aaad. [Ipu pernenun
peaIbHbIX NPAKTHUYECKUX 3a7ad oOyyarouluecs pa3BUBAIOT HAOMIOAATENbHOCTh, YMEHUE
HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIB30BaTh aHAJOrUI0, 0000maTh U
KOHKpPETH3UpOoBaTh mpobnemy. JlearenpbHOocTh 1O (OPMHPOBAHUIO HABBIKOB  PEIICHHUS
MIPUKIIAIHBIX 33/1a4 OPraHU3yeTcs B MPOIECCe U3YUEHHUs BCEX TeM y4eOHOro Kypca «Anredpa u
Hayajia MaTeMaTUYECKOTO aHAITu3ay.

Ha usyuenue yueGHOTO Kypca «Anrebpa 1 Hauajga MaTeMaTUYECKOTO aHaIM3a» OTBOJUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 yaca B Henento), B 11 kmacce — 136 yacoB (4 gaca B
HEJIEINIO).



COIAEPKXAHUE OBYUYEHUA

10 KJIACC

Yuca 1 BIYUCTEHUS

Panmonaneupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOU, MPOICHTHI, OECKOHEYHBIE
nepuoanueckue Apoou. [Ipumenenue npoOeii 1 MPOLEHTOB ISl PEIICHUS IPUKIIATHBIX 3a7a4 U3
pPa3IMYHBIX OTpaCiell 3HAaHUW U peaJbHOU KU3HU.

JelictButensHble yncia. PanuoHanbHBIE W HMppalMOHATBHBIE YHcTa. Apu(METHUYECKUe
ONEpAMM C JIEUCTBUTEIBHBIMU YHCIaMU. MOJyJb JEHCTBUTEIBHOIO 4YHCIIAa U €ro CBOMCTBA.
[Ipubmxk€HHbIC BBIUMCICHUS, TpPaBWIa OKPYIJICHUS, TPUKHUIKA U OIEHKAa pe3yJbTara

BBIUHCJIEHUH.

Crenenp ¢ menbiM nokazateneMm. bunom Heiorona. Mcnonp3oBanue moaxoasimmei popmMbl
3alMCH IEVUCTBUTENIBHBIX YUCET ISl PEIIEHUS TPAKTUYECKHUX 3a7a4 U IPEACTABICHUS JaHHBIX.

ApubmMeTnuecknii KOpeHb HATYpaIbHOM CTETICHH U €TO0 CBOMCTRBA.

CreneHb C palMOHAIBHBIM IOKa3aTelieM W €€ CBOWCTBA, CTENEHb C JACHCTBUTEIBHBIM
IIOKa3aTeJIEM.

Jlorapudm yucna. CoiictBa sorapudma. JleciTuunble U HaTypaJbHbIE TOTapU(pMBI.

CuHyc, KOCHHYC, TaHT€HC, KOTAHT€HC YMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOIO apryMEeHTa.

YpaBHeHUsI 1 HEPABEHCTBA

ToxnectBa M TOXICCTBEHHbBIC Hp606p330BaHI/I$I. ypaBHeHI/IC, KOpCHb YpaBHCHUA.
PaBHOCHIBHEIE YPaBHCHUS U YPABHCHUSA-CIICACTBUAA. HepaBeHCTBO, PCIICHUC HCPABCHCTBA.

OCHOBHBIE METO/bI PELICHHS LENbIX U APOOHO-pALlMOHATIbHBIX YPAaBHEHUH U HEPaBEHCTB.
MHorounessl OT OJHOM NEPEMEHHOMU. JleneHue MHOroudjeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3zy. MHorousnens! ¢ nensiMu ko3dduuuenramu. Teopema Buera.

Hpeo6pasoBaHI/m YHUCJIOBBIX BBIpa)KeHHfI, COZACPIKAIUX CTCIICHU U KOPHH.

HppanuonaneHele  ypaBHeHHs. OCHOBHbIE METOABl PELICHUS  HMPPALUOHAIBHBIX
YPaBHEHUHU.

ITokazatenbHbIe YpaBHCHMU. OcHOBHbBIC MCTOABI pCHICHUSA ITOKAa3aTCIIbHBIX ypaBHeHHfI.

[IpeobpazoBaHue BeIpaKEHUA, COAEPIKAIIMX JIOTAPU(PMBI.



Jlorapudmuueckue ypaBHeHUs. (OCHOBHBIE METOJBI PEIICHUS JOrapu(PMHUECKUX
YPaBHEHUH.

OcHoBHble TpUroHomerpuueckue (opmynsl. [IpeoOpazoBanue TPUTOHOMETPHUECKUX
BBIpaXEHUI. Perienue TpuroHoMeTpu4YeCcKux ypaBHEHHMN.

Pemrenne cucrem nMHEHHBIX YpaBHEHHMU. MaTpuma CUCTEMBbI JIMHEHHBIX YpaBHEHUM.
Onpenenurens MaTpUIbl 2X2, €ro TEOMETPUYECKUM CMBICT M CBOMCTBA, BBIUYUCICHUE
€ro 3HA4YCHUS, MPUMEHECHHUE ONPENCIUTENS U1 PEIIEHUS CUCTEMBbl JIMHEUHBIX YpPAaBHEHUU.
Pemienne npukiagHbIx 3a7ad ¢ NOMOLIBIO CHCTEMBI JIMHEMHBIX ypaBHeHMl. MccienoBanue
MOCTPOECHHOW MOJIENH C MMOMOIIBIO MAaTPUIL U OTIPEACITUTENICH.

[TocTpoeHne mMaTeMaTUYECKUX MOJEIEH PEaJIbHOW CUTyallud C ITOMOLIBIO YPAaBHEHWM M
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMI M HEPABEHCTB K PEIICHHI0 MAaTEMaTHYECKHUX 3a1ad U
3aJ1a4 U3 pa3IMYHbIX 00J1aCTe HayKH U pealbHOM JKU3HMU.

DyHKIUHN U TPaPUKH

OyHkuus, crnocoObl 3amanus ¢GyHkuuu. B3anMHo oOpatnble ¢yHkiuu. Kommosuius
¢byukuuil. I'padux pynkunn. DneMeHTapHble MpeoOpa3oBaHus rpapuKoB PYHKIINMN.

OO6mactp ompesneneHuss 1 MHOKeCTBO 3HadeHu# (yHkiuu. Hymu dyakiuu. [IpomexyTku
3HaKomocTostHcTBA. UETHBIE M HEeu€THhIe QyHKIUH. [leprogmueckue QyHKIuH. [IpoMexyTKu
MOHOTOHHOCTH (DYHKIMHA. MakCUMyMBbl 1 MUHUMYMbI QyHKIUH. Hanbospiiee 1 HauMeHbIee
3Ha4YeHUsT (QYHKIIUH Ha IPOMEKYTKE.

Jluneiinas, kBajpaTU4YHas U APOOHO-TMHEHHAS QYHKIIMU. DIEMEHTApPHOE HCCIICIOBAHUE U
MIOCTPOCHUE UX IPAPUKOB.

Crenennas (QyHKUMS ¢ HATypaJbHbIM U LI€TbIM Toka3aTesneM. EE cBoiicTBa M rpaduk.
CpoiicTBa U rpaduk KOpHsS n-oil cTemeHu Kak (YHKIUU OOpaTHOW CTENEHU C HATYpaJbHBIM
MOKa3aTesieM.

[TokazarenpHas u norapudmuueckas GyHKINH, UX cBOMcTBa U rpaduku. Mcnoms3oBanue
rpadukoB QYHKUUN AJIs pelIeHus] ypaBHEHHIH.

Tpuronomerpuyeckasi OKPYKHOCTb, OINpEACNEHUE TPUTOHOMETPUYECKUX (PyHKUIUN
YHICIIOBOTO apryMeHTa.

OyHKIMOHATBHBIE 3aBUCUMOCTH B PEATbHBIX IMpolieccax U sSBIEHUsX. ['paduku peanbHbIX
3aBUCUMOCTEM.

Hagana MmaTeMaTH4€eCKOr0 aHAJIH3a
HOCHC,Z[OB&TGJ'ILHOCTI/I, CIIOCOOBI 3aJlaHus TIOCeA0BaTeIbHOCTE. MeToq MaTeMaTHYeCKOM
HWHIAYKIHUH. MOHOTOHHBIE U OTPAaHUYCHHBIC ITOCICAOBATCIBHOCTH. I/ICTOpI/Iﬂ BO3HHUKHOBCHU

MaTEeMaTHYECKOTO aHAJIM3a KaK aHalIn3a 0ECKOHEYHO MaJlbIX.

Apudpmernueckass U reoMmerpuyeckas — mporpeccuu.  beckoHeuHO — yObIBarormas
reomerpuueckas nporpeccus. CyMMma OECKOHEYHO YOBIBAIOIIEH M€OMETPUYECKON MPOrPECcCHH.



JIuHEeWHBIM M SKCHOHEHUHMAIbHBIM pocT. Yucino e. Dopmyna CIOKHBIX IPOLIEHTOB.
Hcnonb30BaHue Nporpeccuu i pelIeHUs pealibHbIX 3a7a4 MPUKIAJHOIO XapaKkTepa.

HenpepbiBable (yHKmMM u uX cBoiicTBa. Touku paspbiBa. ACHMITOTHI Tpa(uKoOB
¢bynkuuii. CBoiicTBa (pyHKIMI HENpPEpHIBHBIX HA OTpe3Ke. MeEToJ MHTEpBAIOB IS PEHICHUS
HepaBeHCTB. [IpuMeHeHne CBOMCTB HETPEPHIBHBIX (DYHKITUH JUTS peIIeHHs 3a/1a4.

[TepBas u BTOpast mpou3BoaHbIe QyHKIHH. OnpeeieHne, TeOMeTPHISCKUN U (pU3NIecKuii
CMBICJI TPOU3BOIHON. YpaBHEHHE KacaTelbHOH K rpaduKy QyHKIIH.

[IpousBosHble 3eMeHTapHBIX QyHKIMH. [Ipon3BoaHAs CyMMBbl, IPOU3BEAEHNUS, YACTHOTO
1 KOMIO3UINH (PYHKIUH.

MHo:xecTBa U JIOTHKA
MHoxecTBO, Omnepanuu HajJ MHOXXECTBAMHM U WX CBOMCTBa. J{uarpammbl Diinepa—Benna.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO armapara JJid ONUCAHMUS peajbHBIX MPOIECCOB U

SIBIICHUH, TIPY PEILIEHUH 33/1a4 U3 APYrUX yueOHBIX IPEIMETOB.

Omnpenenenue,  Teopema,  CBOWCTBO ~ MaTEMaTHYEeCKOTO  OOBEKTa,  CJIEJICTBHE,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIC YPABHEHHS.

11 KJIACC

Yucia 1 BLIYUCTICHUA

HarypaibHble u neible uucia. [IpuMeHEHHE TPH3HAKOB JCTUMOCTH IICNIBIX YHCE,
HanOospmuii o0mui aenurens (nanee — HOJl) u nHaumensinee oomee kpatHoe (nanee — HOK),
OCTaTKOB 10 MOJYJIIO, alnroputMa EBKITUIa J71s pereHus 3a/1a4 B [EeIbIX YUCIIaxX.

Komrmuiexcuple 4ymcna. Aﬂre6pqueCKa;1 U TPUTI'OHOMCETPUUCCKAA q)OpMLI 3aI1ucCu
KOMIIJICKCHOI'O 4YMCJIa. ApI/I(i)MeTI/I‘leCKI/Ie ornecpanyu ¢ KOMINUVICKCHBIMU YHCJIaMU. I/I3o6pa>1<eHHe
KOMIIJICKCHBIX YHCCJI Ha KOOpHHHaTHOﬁ IIJIOCKOCTH. CDOpMy.]'Ia MyaBpa. KOpHI/I Nn-oM CTENeHHU U3
KOMIIJICKCHOI'O 4HMCJIa. HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI JIA pCIICHUA (1)I/IBI/IIIGCKI/IX n
TCOMECTPHUUYCCKUX 3a1a4.

YpaBHeHHUsS M HEPABEHCTBA

Cucrema u COBOKYITHOCTb ypaBHeHI/Iﬁ 1 HCPABCHCTB. PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI -
ciiencTBus. PaBHOCHIIBLHBIE HCPAaBCHCTBA.

OT60p KOpHCfI TPUTOHOMCTPUUICCKHUX ypaBHCHI/Iﬁ C IIOMOIIBIO TpHFOHOMCTpH‘ICCKOﬁ
OKPYKXHOCTH. Pemienue TPUTOHOMCTPUUCCKUX HCPABCHCTB.

OcHoBHBIC MCTOAbI PCIICHUS MMOKA3aTCIBbHBIX N JIOFapI/I(I)MI/I‘{eCKI/IX HCPAaBCHCTB.



OcCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEHN PallMOHAJIbHBIX, UPPAllMOHAIbHbIX,
MOKa3aTeNbHBIX U JIOTapU(YMUIECKUX YPAaBHECHH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI € ITapaMeTpaMHu.

[IpuMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEUICHUI0 MAaTEMaTUYECKUX 3a1ad U
3a/lad M3 pazIuYHbIX oOnacTell HayKM W peanbHOM JKU3HU, HUHTEpIpeTalus IOJyYEHHBIX
pe3yJIbTaToB.

DyHKIUHN U rpaGUKU

I'paduk xomnosuuuu ¢yHkuil. I'eomerpudeckre oOpa3bl YypaBHEHM U HEpPaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'padmyeckne Meroapl pelieHUs ypaBHEHUN U HepaBeHCTB. ['paduueckue MeTOJIbI
pelIeHns 3a1a4 C MapaMeTpaMH.

Hcnonw3oBanne rpadukoB (QYHKIMA UISI UCCIAETOBAHUS IPOIECCOB W 3aBHCHMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX MTPEIMETOB U pealbHON KU3HMU.

Hauyaja MmaTeMaTHuecKOro aHaJIu3a

[Ipumenenne Npou3BOAHOMN K UCCIIEOBaHUIO (DYHKIMUNA HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxaenre HaubobIIero 1 HauMEeHbIIEro 3Ha4YeHUI HelpephIBHON (DYHKIIMM Ha OTPE3Ke.

[IpumMeHeHre NPOU3BOAHOM JJIsi HAXOXKICHUS HAWIYUIIETO PEHICHUS B TPHKIAIHBIX
3aavax, JUISl ONpPENCNICHWs CKOPOCTH W YCKOPEHHsS Ipoliecca, 3aJaHHOro (OpMYIoN Wiu
rpaguKoOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. [lepBooOpa3Hbie 3eMEHTapHBIX
¢byukuwmii. [IpaBuia HaxoXkACHUS TEPBOOOPA3HBIX.

Wuterpan. 'eomeTpudeckuil CMbIC HHTErpayia. BeruucieHne onpenenéHHOro UHTerpaia
o ¢opmyne Herotona-JleitOnumna.

HpI/IMeHeHI/IC HUHTCrpaja g HAXOXKIACHUA IUIOMIAJIE INIOCKHUX (1)I/Il“yp u 00BEMOB
TCOMECTPHUYCCKUX TCII.

[Tpumeps! pemenunit auddepeHnanbHpIX ypaBHeHHA. MaTeMaTnyeckoe MoJIeIMpOBaHUe
peabHBIX MPOLECCOB C MOMOIIBIO (P PepeHInaTbHBIX YPABHEHUH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM TPAKIAHCKOW HJACHTUYHOCTH, YBAXKCHHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
TOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTHUKOB M POCCUMCKOW MAaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIECHHUS, CBSI3aHHOTO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JAEATEIbHOCTHIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUMUBOTO OYAyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUN, PaCCyKICHUN, BOCTIPUHUMYHUBOCTD
K MaTEMaTUYECKUM acCIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpECcax 3I0POBOT0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAITAHCHUPOBAHHBIM PEKHM 3aHATUN H
OTIbIXa, PETyIsipHAs (QU3UYECKasi aKTUBHOCTbH), (PHU3NYECKOE COBEPIICHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTteMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MAaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEMAaTHUE€CKON HAITPaBIEHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW KYJIbTYpbl, TMOHUMAaHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJTHOM M COLMAIBHOM
Cpenbl, OCO3HaHUE II100aIbHOI0 XapaKTepa dKOJIOTHYECKUX MPOoOIeM, OpUEHTAIIHS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3a7ad B 00JacTu
OKpYXKarolenl cpejbl, IJIaHUPOBAHHE TIOCTYMKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUsA HAayKu U  OOIIECTBEHHOW  TMPAKTHKW, TTOHUMaHUE
MaTeMaTHYEeCKOM HayKH Kak cdepbl YeIOBEYECKOW ESITeIIbHOCTH, ATAloB ¢
pPa3BUTHUS ¥ 3HAYUMOCTH JUIS PAa3BUTHS LHUBWIN3AIMH, OBJIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW KakK CpEJCTBOM IIO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIHHOCTh
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/iIbHBbIC YHHMBEpPCAJIbHBbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYUIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS JIJIsi 0000IIEHNS M CPABHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN3A;

BOCIIpUHHMATh,  (OPMYIUPOBaTH W  NPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U TPOTUBOPEUNIA;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMble ¥ OT MPOTHUBHOTO), BEICTPAUBATH apryMEHTAIMIO, IPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHust y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee MNOAXOMAMUUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCKue AeHCTBHUSA:

UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeEMYy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (POPMHUPOBATh TUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEAOBAHHE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOATEIBHO (POPMYIHUPOBaTH O0OOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOJIOJIEHUs,  MCCIENOBAaHUS, OLEHHUBATH  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
IPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIMTH MHDOpPMAIUK, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa HA
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpHpOBaTh HH(OpMAIIMIO, TPEJCTaBIATh €€ B Pa3IMUHBIX (QopMax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATH HaJIEKHOCTh uH(popMauu o CaMOCTOSITEJILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IelCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMH U
HeIsIMH OOIIEHUs, SICHO, TOYHO, IPaMOTHO BBIpA)XaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX U MHMCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHHWS MO XOJy PEIICHUs 3aJlauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B X0j/ic OOCYXXJIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, PpEIIacMO 3aJadyd, BBICKA3bIBATh HJCH, HAICJICHHBIC HAa ITOWCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuM€ U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PaKCHHUSI;

MPEJICTABIATh PE3YJbTaThl PEIICHMS 3aJa4H, dKCIIEPUMEHTA, UCCIIeI0BaHNS,
MPOEKTa, CaMOCTOSITEJIFHO BHIOMpaATh (opMaT BBHICTYIUICHHS C Y4€TOM 3ajad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.



PerynsiTuBHBIe YHHBeEPCAJIbHbIE YUeOHbIE JAeiicTBUS

Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PEIIEHUs 3aJ1aui, BIOMPATh CIOCOO pEeUIeHUs C
y4€TOM HUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBOM MH(MOpMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [IO3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIIAEMbIX JCHUCTBUM U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB, BIIAJIETh
crnoco0aMu CaMOINpPOBEPKH, CAMOKOHTPOJISI TMpoliecca U pe3yjbTaTa peuieHus
MaTeMaTUYeCKOM 3a1a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JCATCIPHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaHJCHHBIX OMINOOK, BBISIBIICHHBIX TPYAHOCTECH;

OIICHMBATh COOTBETCTBHE PE3yiIbTaTa IICJIM U YCIOBHUIM, OOBSICHATH TPUIHHBI
JOCTKEHUS W HEJOCTHXKCHHS PE3yJbTAaTOB JACATCIBHOCTH, HAXOIUTh OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U WCIIOJIB30BaTh MPEUMYIECTBA KOMAHIHON U WHIWBUIYAIbHOU
paboThl TpW pelIeHHH YYeOHBIX 3aJad, NPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, paclpeaeiiarh
BUIBl PAabOT, JOrOBapUBaThCsA, OOCYXIaTh MpOLEcC U pe3yiabTaT padoThI,
0000111aTh MHEHHS HECKOJILKUX JIFOJIENH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0O0CYXIeHHUS, 0OMEH MHCHHM,
«MO3TOBbIE€ IITYpPMB» W WHBIE), BBINOJIHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JECUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIa/a B OOLIWN MPOAYKT MO KpUTEPHUSIM, CPOPMYITUPOBAHHBIM
YY4aCTHUKAMU B3aHMOICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenuss B 11 kjacce oOyd4arouiuiicsi MOJTYyYUT CIEAYIOIIHE
MPEeIMETHBIE PE3yJIbTAThl MO0 OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauaja MaTeMaTUYeCKOro aHaIN3ay:

Ymncsia v BBIYHCTICHUSA:

CBOOOJTHO OMEpUPOBATh TMOHATHUSAMH: HATypaJIbHOE H IEJI0€ YHCIIO,
MHOXECTBA HATYyPaJIbHBIX M LEIbIX YHCEN, UCIOIb30BaTh MPU3HAKHU JCITUMOCTH
uenbix yncen, HOJl m HOK naTypanbHBIX yuceln s peuieHus 3a1ad, NPUMEHSTh
anroput™ EBKna;

CBOOOJIHO OMEpPUPOBATh IMOHATHEM OCTaTKa MO MOJYJIIO, 3alUChIBATh
HaTypaJIbHbIC YKCIIA B PA3JIMUYHBIX TO3ULIIMOHHBIX CUCTEMAaX CUMCIICHUS,



CBOOOJIHO OMNEpPUPOBATH MOHATUSIMU: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTaBIATh KOMIUJIEKCHBIE YWCIa B alreOpanyeckoud u
TPUTOHOMETPUUYECKON (popMe, BHITOJIHITH apuMETUUECKUE ONEpalui ¢ HUMU U
M300pakaTh Ha KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJIHO OMEPUPOBATH TMOHITUSIMU: HUppallUOHAJBHBIC, MOKAa3aTeJIbHbIE U
norapumMuyeckre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS ¢  [OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPHUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble  (HOPMYNBl  JIJIE  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OTNIEPUPOBATH MOHSATUSIMHU: CUCTEMa M COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIC CUCTEMbI U CUCTEMBI-CJIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPAIIMOHATIBHBIX, TTOKA3aTECIbHBIX U
norapuMUYECKUX YpaBHCHUI U HEPABEHCTB,;

perarhb palMOHaIbHbIE, UppalMOHAIbHBIE, II0Ka3aTeJIbHbIE,
norapuMUYeCKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coepKale MOIYJIU U IMapameTphl;

NPUMEHSTH rpadudecKre METOJIbI JIJIsl pellIeHUs] YPaBHEHUI U HEPAaBEHCTB, a
TaKXe 3a7a4 C IapaMeTpaMu;

MOJIETUPOBATh pEaNbHbIE CHUTyallMd Ha S3bIKE alnreOpbl, COCTABIATH
BBIDAXXCHHMS, YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBl IO YCJIOBHIO 3aJayH,
UCCJIEIOBATh TOCTPOCHHBIE MOJENM C HCIOJNB30BAHUEM arfmapara anreopsl,
UHTEPIIPETUPOBATH MOJIYUYEHHBIN PE3YJIbTAT.

DyHKUNH U TPAPUKH:

CTpouTh TpadUKN KOMIIO3UIIMK (QYHKIUHA C TOMOIIBIO BJIEMEHTAPHOTO
MCCJIeIOBAHUS M CBOWCTB KOMIIO3HITUH JABYX () YHKIIHIA,

CTpOUTh TEOMETpHUYeCKHe O0Opa3bl ypaBHEHUH W  HEPABEHCTB HAa
KOOPJIMHATHOM IIOCKOCTH;

CBOOOJTHO  OMEPUPOBATh TMOHATHSIMH: TpPaQUKA TPUTOHOMETPHUUECKHUX
dynkImii;

OPUMEHATh (PYHKUUM [JJIs MOJCIHMPOBAHUS U MCCIEAOBaHUSL pPealbHBIX
IIPOLIECCOB.

HayvaJyia MaTeMaTH4€CKOr0 aHAJIU3A:

WCIIOJIb30BaTh MPOU3BOAHYIO JJI UCCIEN0BaHUs (DYHKIIMM HA MOHOTOHHOCTb
1 KCTPEMYMBI;



HaXOJUTh HauOOJbIlIee U HaUMEHbIlIEEe 3HaUeHUs (YHKLIUH HENPEPHIBHOM Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO [JIsl HAaXOXKJCHHUS HAWIYYIIero pEIIeHUs B
NPUKIAJAHBIX, B TOM YHCIE COLHUAIbHO-3KOHOMUYECKHX, 3ajayax, JJIs
OINPENIENICHUs] CKOPOCTH M YCKOpPEHHMs Ipolecca, 3aJaHHOro (opmysnod wuiu
rpadukom;

CBOOOJHO OMNEpUpOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIH
MHTErpaj, HaXOAWUTh IEepPBOOOpA3HbIE AIEMEHTAPHBIX (PYHKIUI U BBIYUCIATH
uHTerpan no ¢popmyne Hetorona-Jleitonuia;

HAXOAUTh IUIOMIA/IN MJIOCKUX QUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TMPEJCTABICHHE O MAaTeMaTHYeCKOM MOJITMPOBAHUM Ha MpPHUMEpE
cocTaBlieHUs TudPepeHInaTbHBIX YPaBHEHUH;

pemaTh NpUKIaJAHBIE 3aJa4d, B TOM YHUCJE COLUAIbHO-3KOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmeHnoBaHue pa3enoB U TeM MPOrpaMMBbl KonmnuectBo yacos OnexTpoHHbIe (U POBHIE)
/i Bcero Kontponsusie | IIpaktuueckue paboThI 00pa3oBaTeNbHBIE PECYPCHI
paboThI
1 | MHOXeCTBO ACHCTBUTEIBHBIX YHCEIL. 24 1 https://resh.edu.ru/subject/51/11/
MHorounensl. PaninoHanbHbIe ypaBHEHUS
1 HepaBeHCTBA. CHUCTEMBI JTMHEHHBIX
YpaBHEHUU
2 | Oynkiuu u rpaduku. CTeneHHas 12 1 https://resh.edu.ru/subject/51/11/
(GYHKIMS C LIETBIM [TOKA3aTeleM
3 | Apudmernyeckuii KOPEHb N-Oi CTETIEHH. 15 1 https://resh.edu.ru/subject/51/11/
HppanmoHaibHble ypaBHEHUS
4 | Tloka3aTesbHas QyHKIHUS. 10 1 https://resh.edu.ru/subject/51/11/
[TokazaTenbHble ypaBHEHUS
S | Jlorapudmuyeckas QyHKIHS. 18 1 https://resh.edu.ru/subject/51/11/
JlorapudmMuueckne ypaBHEHUS
6 | TpuroHomeTpru4ecKre BEIPAKEHHUS U 22 1 https://resh.edu.ru/subject/51/11/
YpaBHEHHS
7 | TlociemoBaTeIbHOCTH M TPOTPECCHU 10 1 https://resh.edu.ru/subject/51/11/
8 | HenpepswiBubie pyHkmmn. I[TpoussogHast 20 1 https://resh.edu.ru/subject/51/11/
9 [ToBTOpEHue, 00001ICHNE, 5 2 https://resh.edu.ru/subject/51/11/
crcTeMaTH3alHs 3HAHUH
J106aBUTH CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 136 10
I[TPOI'PAMME
TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM KoanyecrBo yacos DJIeKTpOHHBbIE (I (PPOBbBIE)
n/m NporpamMmbl Bcero Kourposbubie | IlpakTuueckue | 00pasoBaTe/IbHbIE PECYPChI
padoThI padoThI
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1 HccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1 https://resh.edu.ru/subject/51/11/
IIPOU3BOIHOM

2 TTepBooGpasHas 1 HHTerpaj 12 1 https://resh.edu.ru/subject/51/11/

3 I'padmku TpUTOHOMETPUICCKHUX (YHKITHIA. 14 1 https://resh.edu.ru/subject/51/11/
TpuronomeTpuueckre HepaBeHCTBA

4 HppaunonanbHbie, NOKa3aTEIbHbIE U 24 1 https://resh.edu.ru/subject/51/11/
norapuMudecKkue HepaBeHCTBA

5 T T — 10 1 https://resh.edu.ru/subject/51/11/

6 HarypalbHble U relble 9Hcia 10 1 https://resh.edu.ru/subject/51/11/
Cucremsl pariuoOHAIBHBIX, https://resh.edu.ru/subject/51/11/

7 HMppaIMOHAIBHBIX MOKA3aTEeIbHBIX U 12 1
Jorapu(pMUUECKUX ypaBHEHHIM

8 3ajauu ¢ mapaMeTpamu 16 1 https://resh.edu.ru/subject/51/11/

9 [ToBTOpEeHUE, 0600IICHNE, 16 5 https://resh.edu.ru/subject/51/11/
cUCTeMaTu3allus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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