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1.Hosacnumenvrnasa 3anucka

VYuebHblil Kypc «Anredpa ¥ Ha4yajgo MaTeMaTHYECKOTO aHaIN3a» SIBIAETCS OJHUM U3
HanOoJee 3HaYUMBIX B IPOrpaMMe CPeAHEro o01ero o0pa3oBaHus, HOCKOIbKY C OJJHOI CTOPOHBI
OH NPEJOCTaBIIAET HMHCTPYMEHTAJIbHBIE OCHOBBI JUISI M3YYEHHUS BCEX €CTECTBEHHO-HAYUYHbBIX
KypCOB, a C APYroii CTOPOHBI (POPMHUPYET JIOTHUECKOE U A0CTPAKTHOE MbIIUIEHHE 00yYarOIHXCs
Ha YpOBEHb, HEOOXOIUMBIN U1 OCBOEHHsSI MH(MOPMATHUKH, CO3ZHAHUS, UCTOPUH, CIOBECHOCTH U
JPYTUX TUCHMIUIMH. B paMKax 1aHHOTO Kypca 00ydaromuecs BIaJACi0T YHUBEPCATBHBIM S36IKOM
COBPEMEHHOM HayKH, KOTOPbIM (GopMyIupyeT CBOM JOCTHXKEHUS B MaTEMAaTH4YECKOH Gopme.

Y4eOHbli Kypc areOpbl ¥ HAYAIBHOTO MAaTEMaTUYeCKOrO aHaM3a 3aKJIa/IbIBACT OCHOBBI
JUIS TIOJTyYeHHsI 3HAHUN 3aKOHOB (DU3MKH, XMMUHU, ONOJIOTUH, TOHUMAHHUsI OCHOBHBIX IIPUHIUIIOB
Pa3BUTHA 5KOHOMHUKHU H OGH.[GCTBGHHOI;'I JKU3HH, TMMO3BOJIACT OPHUCHTUPOBATHCA B COBPECMCHHBIX
IU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOIMAX, YBEPEHHO HCIOJIb30BaTh WX JUIS JalbHEHIIEro
06pa3OBaHI/I9[ HB HOBCCIIHGBHOﬁ JKU3HU. B TO *%e BpEMsA BIIaACHUC a6CTpaKTHI)IMI/I N JIOTHYCCKUMHU
CTPOTUMH KOHCTPYKIMSAMU anreOpbl 1 MaTeMaTUYeCKOro aHalMu3a pa3BUBAeT yMEHHE HaXOIUTh
3aKOHOMCPHOCTH, 000CHOBBIBATh HUCTUHHOCTDb, NOKAa3bIBATH YCJIOBHA C IMOMOIIBIO MHAYKIHUH U
paccykaaTh Je€AyKTUBHO, MCIOJIb30BaTh O0OOIEHHE M KOHKPETH3aluio, a0CTparupoBaHuE U
aHaJIOTHIo0, GOpMHUPYET KpEaTUBHOE U KPUTUIECKOE MBIIIIICHHUE.

B xone m3ydenus yueOHOro kKypca «Anrebpa M Hayajlo MaTeMaTHYECKOro aHaIu3a»
ydamuecs 1mojiydaroT HOBBIH OIIBIT pPeIICHUA NPUKIIAJHBIX 3a/1a4, CAMOCTOATCIIBHOT'O IMOCTPOCHUA
MaTeMaTHYeCKUX MoJeNel CHUTyalluid, OJMHAKOBbIE BBIBOJABI, 3HAKOMATCS C MpHUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U UCKYCCTBE.

Y4eOHbIi KypC TMO3BOJSET pealu30BaTh BOCHHMTATENIBHBIA IOTEHIMAN, KOTOPBIH
peanmu3yercss Kak depe3 ydeOHBI MaTepuall, CIOCOOCTBYIOUIMHA (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUS, TaK M uepe3 CHelupuky y4dyeOHOM  JeATeNbHOCTH, TpPEOYIOLIYIO
MNPpOAOJDKUTCIIBHOIO BHHUMAHUSA, CAMOCTOATCIIBHOCTH, OCTOPOXHOCTHM UM OTBCTCTBCHHOCTH 3a
MOJyYEeHHBIH pe3yibTar.

B ocHoBe meronuku anredpandeckoro oOydeHHsl M Hadalga MaTeMaTHYECKOrO aHalIHu3a
JEKUT JeSATETbHOCTHBIN MPUHLIUI 00y4YeHUsI.

B HbIHEmHEM Kypce Kypca «Anredpa ¥ Hadalao MaTeMaTU4eCKOrO aHAIN3a» BBIACIISIOTCS
CJIEAYIOUINE COAEP)KAaTEIbHO-METOUUECKUe JIUHUU: «YHucna M BbIUMCICHUS», «DYHKIUU U
rpadpuxku», «YpaBHeHHs U TnpeoOpa3zoBaHus», «Hadama MmaTemMaTHMuecKoro aHanuuzay,
«MHoecTBa U JIoTUKay. Bce OCHOBHBIE COJlepKaTEIbHO-METOAMYECKUE JIMHUM U3y4yaroTcs Ha
NPOTSKEHUM JIBYX JIeT OOy4eHHs Ha YPOBHE CpeHEero ooOuiero o0pa3oBaHUs, €CTECTBEHHO
JIOTIONIHSASL APYT JApyra M IOCTENEHHO HAChINAsACs HOBBIMM TeMaMHM M paszaenamu. JlaHHBIN
y‘-IG6HBII>i KYPpC ABJIACTCA MHTCTPATUBHBIM, ITIOCKOJIBKY B HET'O BXOAAT HECKOJIBKO MAaTCMATHYCCKUX
JUCLMIUIMH, TAaKUX Kak ainredpa, TPMrOHOMETPHsI, MaTeMaTHUECKUIl aHAIN3, TEOPUsS MHOXKECTB,
MaTeMaTHuyecKas Joruka u apyrue. I[lo mepe Toro kak ydaiguecs BIaferOT BCE Oosee MUPOKUM
MaTeMaTHYECKUM alllapaToM, Y HUX IMOCTENEHHO (OPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTH MATEMATUYCCKYIO MOJCIIb PCAJIbHBIX chyauHﬁ, MNPUMCHATE 3HAHUS, IMOJIYUYCHHBIC IIPU
U3yYeHUH Y4eOHOT0 Kypca, AJIsl peICHUs CAMOCTOSITENIbHO C(hOPMYITUPOBAHHOM MaTeMaTHu4ecKoi
3aJ]a4i, a 3aTEM UHTEPIPETUPOBATH CBOI OTBET.

CopnepxaTenbHO-MeToAMYeCKast JMHUSA «UMcaa M MCIONB30BaHME» 3aBEpIIAET HABBIKH
UMEIOIIUXCA YHCel, KOTOpble ObUIM HAyaTO HAa ypOBHE OCHOBHOrO oOmiero oOpas3oBanus. Ha
YPOBHE cpesiHero oo1ero o0pa3oBaHus ocodoe BHUMaHuE yJenseTcss pOopMUPOBaHUIO (DyHKIMNA
paloHaIbHBIX BBIYMCICHUH, BKIIOYAIONIMX B ce0sl MCMOJIb30BaHUE (OPM DPA3IUYHBIX YHCEN,
yMEHUE JenaTb NPUKUIKY, BBIIOIHATH NPUOIMKEHHbIE BBIYMCICHHS, OIICHWBATh YHCIIOBBIC
BBIPpAXKCHUA, pa60TaT1> ¢ MaTeEMaTHYEeCKNMH KOHCTAHTaMH. 3HAKOMBIES o6yqafom1/1ec;[ IIPHUPOAHEIC,
HCJICBBIC, PALITMOHAJIBHLIC U (I)I/ISI/I‘IGCKI/IG quciia OG'LGI[I/IHSHOTCSI B MHO>KECTBO CJIOKHBIX umcel. B
KaXJIOM M3 JTHUX MHOXKECTBEHHBIX MCCIIEJOBAHUN PA3IUYAIOTC XapaKTepHbIE 3ajjaud U
oncpanru: ACJIICHUC HALICTIO, OIICPUPOBAHUC OCTATKAMH HAa MHOXKCCTBC L CJIbIX YHUCCII, PA3JIMYHBIC



CBOMCTBa pallMOHANBLHBIX W HPPALUOHAIBHBIX YHCElN, apuMeTHYecKue Omepaluu, a TakKe
M3BJICYEHHUE HAYAJIbHOM CTENIEHU Ha MHOYKECTBE KOMIUJIEKCHBIX Uncell. biiarogaps nocterneHHOMY
pPaCIIMpPEHHUI0 Kpyra OXBaTa YUCEN M 3HAKOMCTBY C BO3MOXKHOCTSIMH KX HPUMEHEHUS IS
pelIeHHs] pa3IUYHbIX 3a7a4 MPEICTaBICHUE O €IUHCTBE MAaTEMAaTHMKH KaK HayKd U €€ pOJIk B
MOCTPOCHUU MOJIECTICH peaIbHOTO MUPA, IIIMPOKO UCIOIB3YETCS 0000IICHIE U KOHKPETH3AITHS.

Jlunusa «YpaBHEHHS U PUCYHKH» OCYIICCTBIISICTCS HA BCEM NPOTSHKCHUHM OOYyYSHHS Ha
ypOBHE cpemHero oOmero oOpa3oBaHMs, IOCKOJBKY B KaXIoMm paszaene I[Iporpammbl
MIPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3anad. B pesynbpTaTe oOyuaromuecs BIaICOT
pPa3JIMYHBIMM ~ METOJAMHU  PCELUICHUS PALUOHAIBHBIX, HPPALUUOHAIBHBIX, [OKAa3aTEIbHBIX,
Jorapu(MUUECKUX W TPUTOHOMETPUUYECKHX MOJICICH, YpaBHEHHUH M CHCTEM, a TaKXKe 3ajaad,
conepkamux mapamerpbl. [lodydeHHbIE METONBI IIUPOKO HCIONB3YIOTCS MpHU pa3paboTke
GYyHKIHMA € TIOMOIIBIO TMPOW3BOJIHOW, MPH TMPUMEHECHHHM MPHUKIAAHBIX 3a7a4 W 3a1ad Io
MPEOJOJCHUIO BBICIIUX HM HAWUMEHBIINX pe3ylbTaToB (QyHKIWHA. braromaps wu3ydeHUro
anreOpanvecKoro Marepuajga IPOUCXOJWT JajbHEWIee pa3BUTHE aJITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBIIUICHUS] Y OOY4YaroIIMXCs, CIOKHBbIE HaBBIKM JACAYKTHBHBIX PaCCyKICHUM,
paboTa ¢ CUMBOJBHBIMH (hOpPMaMH, MPOSBICHUE 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJIC
PaBEHCTB U 3aKOHOMEPHOCTEM.

CopepxarenpHo-MeToAUYeCKass TUHUS «DYHKIMU U TpaduK» MIOTHO MEPEIJIETaeTCs C
JPYTUMHU JIMHUSIMHA Kypca, IOCKOJIBKY B KAaKOM-TO CMBICIIE 3aJaeTCsl MOCIEN0BAaTEIbHOCTh
U3ydeHHuss Mmarepuana. lV3ydeHwe CTENeHHOW, TIOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPHYCCKHUX (DYHKIIUH, NX CBOMCTB U rpapKOB, UCIIOIH30BAHUE PYHKITHI ISl PEIICHUS
3aJa4 M3 JpYruxX (U3MYECKUX BEIIECTB M ONpeAeNieHHE KHU3HU TECHO CBS3aHO KaK C
MaTeMaTUYECKUM aHAJIU30M, TaK U C MAaTEMATUYECKMMHU MOZAEISAMHU U npumepamu. [Ipu stom
0oJbII0€ BHUMaHUE Y IensieTcs (POPMUPOBAHUIO HABBIKOB BBIPAYKEHUS (OPMYJIT B 3aBUCUMOCTH OT
Pa3IUYHBIX BEJIWYUH, TOJYYEHHBIX (YHKIUH, MOCTPOCHUS WX TpapuKOB. IDTOT MaTephall
COIEPKUT COJEPKATEIBbHYIO JIMHUIO, OPUEHTUPOBAHHYIO HA DPa3BUTUE YMEHHUW WM HABBIKOB,
KOTOPbIE MOKHO BBIp@)KaTh B 3aBUCUMOCTH OT KPYMHBIX BEJIMYWH B PA3IUYHBIX (PopMax:
AHAIUTUYECKOW, Tpaduueckod U ciaoBecHOH. Ero wu3yueHume cmnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIUICHUS, CIMOCOOHOCTEH K  OOOOIIEHWI0O U KOHKPETH3allUH,
HCIIOJIb30BAHUIO aHAJIOTOB.

ConepxarenbHas JuHHS «Hauana maTeMaTHyecKkoro aHain3a» MO3BOJISIET YBEJIUYUTH
MacmTad Kpyra Kak MaTeMaTHYeCKUX, TaK U MPUKIIAIHBIX 3a7a4, TOCTYIHBIX JJII O0y4YeHHUs, TaK
KaK y HUX TMOSBIISIETCS BO3MOXHOCTh CTPOUTH TpaUKu MPOCTHIX (PYHKIIHIA, OMIPEIEISITh UX CaMble
OoJIbIlIMEe W HAWMEHBIIINE 3HAYCHHS, M3MEPATH IUIOMAId U 00bEMBI (Uryp Tena, HaXOIUTh
CKOPOCTb M YCKOpeHHus IpoueccoB. JlaHHas cozaep)karenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTHM TOCTPOCHHUSI MATEMaTUYECKUX MOJIETIEH CUTyaluid, MO3BOJSAIONIMX HAUTH
HaWIy4yllee pEelICHWE B IPUKIAAHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMHUYECKHUX, 3aJayax.
3HaAKOMCTBO C OCHOBAMHM MAaTE€MaTUUYECKOT0 aHajIn3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(dhopManbHO-JIOTHYECKOTO U KPEaTUBHOTO MBIILIEHUS, (JOPMUPOBAHUIO YMEHHH, paCTIO3HABAHHIO
MIPOSIBIICHUI €CTECTBEHHOW MaTeMaTHKU B HayKe, TEXHUKE U UCKyccTBe. OOydJaromuecs: y3HarT
O BBIJIAIONIUXCS] BO3JICHCTBUSAX, TIOMYUYEHHBIX B XOJI€ Pa3BUTHSI MAaTeMaTUKH KaK HAyKd, U 00 UX
aBTOpax.

CogepxaTtensHO-MeTOAUMYECKast TUHUS « MHOXKECTBA U JIOTHKA) BKITIOYAET B Ce0s 2JIEMEHTHI
TEOPUU MHOKECTBA M MaTEMaTUYECKON JIOTUKHU. TeopeTHKO-MHOKECTBEHHbBIE MPEIACTABICHUS
MPOHU3BIBAIOT BECh KyPC MKOJIBHOW MaTeMaTUKH U TIpeJIaraloT Hanoiee YHUBEPCATbHBIN S3bIK,
OOBEIMHSAIONINI BCE pa3/ielbl MaTEeMaTHKH W €€ TMPUJIOKEHHsS, OHU CBS3BIBAIOT pa3HBIC
MaTE€MaTUYeCKHe IUCUUIUIMHBI U UX MPWIOKEHUS B E€AUHBIX NPUHIMNAX. 3HAKOMCTBO C
AJIEMEHTAaMH MaTeMaTHYEeCKON JIOTMKH CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaromuxcsi, MO3BOJISIET UM CTPOHUTHh CBOW PACCYKIEHHUS HA OCHOBE JIOTHYECKHX IPaBHII,
dbopMHUpyeT HaBBIKM KPUTHUUECKOTO MBIITUICHHS.

B yuebHOM Kypce «Aunrebpa W Hadajao MAaTEMaTHYECKOTO aHAIN3a» 3aJ0XKEHBI OCHOBBI
MaTEeMaTHYECKOT0 aHaJIN3a, eI KOTOPBIX 00ecTieunBaloT (opMUpPOBAHHUE METOIO0B TIOCTPOCHUS
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MoOJIeNiell CHTyallud, HCCIEeNOBaHMUA STHX MOJENeH C IMOMOUIbI0 anreOpbl YCTpOHCTBa W
MaTeMaTUYeCKOT0 aHaju3a, COOTBETCTBYIOUIMX pe3yibTaraM. Takue 3aJaHusi BIUICTEHBI B
KaX/IbIi pa3aesn mporpaMmbl, IOCKOJIBKY BECh MaTepuall yueOHOTO Kypca ITUPOKO UCIOIb3YETCs
JUISL pellieHus] TNPUKIAAHBIX 3ajad. [lpu ompeneneHuM pa3IUYHBIX MPAKTHYECKUX 3a7ad
oOyuyaromuecss HaONIONAIOT 3a pa3BUTHUEM, YMEHHE BBIUTH 3a paMKd (OPMaJIbHOCTH,
abcTparupoBathb, HCIOJIb30BaTh AaHAJOTHIO, OOCYXJaTb W KOHKPETU3HPOBATH BOIPOC.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DELICHMS MPUKIAJHBIX 3a7ad 3aBeplIacTcs B
IpolLecce U3y4eHus BCeX TeM Y4eOHOTo Kypca «Ainredpa v Hayallo MaTeMaTHYeCKOT0 aHaIn3a.

Ha u3yuenne yuebHOTO Kypca «Airedpa n Hadyaiuo MaTeMaTHYECKOTO aHAJIN3a» OTBOIUTCS
272 gaca: B 10 ximacce — 136 yacos (4 yaca B Hezento), B 11 kitacce — 136 yacoB (4 yaca B HEZCIIO).

2. Cooepircanue ooyuenusn
10 KJIACC

Yuciia v BLIYUCICHUSA

Panmonaneupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JAPOOH, MPOIECHTHI, OCCKOHEUHBIC
nepuoanueckue Apodu. [lpumenenue npoOeit u MPOLEHTOB ISl PEIIeHUs] PUKIIATHBIX 3a/1a4 B
Pa3IUYHBIX OTPACIISIX IPOMBILUIEHHOCTH U MIPEICTABICHUS )KU3HU.

JeiicTButensHble yncna. ParyoHanbHble W HppaldOHANbHBIE yucia. Apudmernyeckue
OIEepalMy C JIEUCTBUTEIBHBIMUA 4YHCIaMUA. MOIyJb JNEUCTBUTENBHOIO YHUCIIA M €ro0 CBOMCTBA.
[TpuOmmkE€HHbIE BBIYUCICHHUSA, MpaBWJIa OKPYIJICHHs, TPUKUIKA U OIEHKa pe3ylbTaTra
BBIUMCIICHMUSL.

Crenenb ¢ 1enbiM nokaszateneM. bunom HeroTona. Mcnonbs3oBanue noaxossmiei Gpopmbl
Yy CeN )1 3alCH PEAJIBHBIX YK CEI U1 pELICHUS IPAKTUYECKUX 3314 U IIPEACTABICHUS JaHHBIX.

ApudmeTnieckuii KOpeHb HATYPaJbHOW CTENIEHH U €ro CBOMCTBA.

CremneHb ¢ pallMOHAJIBHBIMH II0KAa3aTEJIEM U €€ CBOMCTBAMM, CTENEHb C JIEHCTBUTEIbHBIM
IIOKa3aTeNEM.

Jlorapudm uucmna. CoiictBa jorapudma. JleciTHIHBIC U HATYpaJIbHBIC JJOTaPU(PMBI.

CuHyC, KOCHHYC, TaHI'€HC, KOTAHT€HC YUCJIOBOTIO apryMeHTa. ApKCHHYC, apKKOCHHYC H
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUs M HEpABEHCTBA

ToxnecTBO M TOXIECTBEHHbIE TNpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHHI.
PaBHOCWIBHBIE ypaBHEHUS U ypaBHEHUA-CIIeICTBHs. HepaBeHCTBO, pemieHue.

OCHOBHBIE METO/IbI PELICHHS LENbIX U APOOHO-PALIMOHATIBHBIX YPAaBHEHUN M HEPAaBEHCTB.
MHorowieHsl OT OJTHOW NepeMEHHOM. JleIeHne MHOTO4JIEHa HAa MHOTOWIEH ¢ ocTaTkoM. Teopema
besy. MHorouniens! ¢ nensiMu kodpdunuentamu. Teopema Buera.

[TpeoOpa3zoBaHus YHCIOBBIX BBIPAXKEHUHN, COJEPKAIIMX CTETIEHU U KOPHEH.

WppanmonaneHele ypaBHeHUs. OCHOBHBIE METOABI PELIEHNS UPPALIMOHAIBHBIX YPABHEHUH.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0Ka3aTeIbHbIX YPaBHEHHI.

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX JIOTApU(PMBIL.

Jlorapudmuueckue ypaBHeHHA. OCHOBHBIE METOJbl pEHICHUS JIOTapUPMHUUECKUX
YPaBHEHUM.

OcHoBHble TpuroHomerpuueckue ¢opmynsl. I[IpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIpaXEHU. Pelenne TpuroHoMeTpuuecKux ypaBHEHUM.

Pemenne CUCTEMHBIX JMHEHMHBIX ypaBHEHHMH. MaTpuia CUCTEMBI JUHEHHBIX ypaBHEHUH.
Onpenenurens MaTpuipl 2X2, €ro reéOMETPUUYECKHH CMBICI M CBOMNCTBA, BBIUHCIEHHE €I0
3HAYECHHH, IPUMEHEHUE ONIPENETUTENS ISl PELIEHUS] CUCTEM JIMHENHBIX YpaBHeHH. [TocTpoenue
MaTEMaTUYECKUX MOJENEH, IPEACTABIISIIOIINX CUTYallUH C TIOMOIIBbIO YPABHEHUHM M HEPABEHCTB.
[IpumeHeHre MeToa U ONUCAHUS JUISl PelIeHUs] MaTeMaTHUYeCKUX 3a7ayd U 3aJ1a4 U3 pa3InyHbIX
o0acTeil HayKH U ONUCAHUS KU3HH.

DOyHKIUM U TpadpuKu

OyHkuus, crnocoObl 3amaHus (yHKIMU. B3aumuo oOpatnble (ynkiun. Kommnosunums
bynkumii. ['paduk GyHkmu. InemenTapabie QyHKIIUN TPeoOpa3oBaHus IPaPUKOB.



Ob6nacTp onpeseneHus U MHOXecTBO 3HaueHUi Qynkuuit. Hymn dynxmus. [IpomexyTku
3HaKkomnocTossHcTBa. YErtHble u Heu€rtHble (QyHkuuu. Ilepuoguueckue ¢GyHKuuu. DyHKIUU
MaKCUMyMOB M MHHHMyMOB. HawuOomnblliee M HaWMEHbIIIEe 3HAYCHHE UMEIOT (YHKIUU
IIPOMEKYTKA.

Jlunelinasi, KBapaTHyHas ¥ APOOHO-IMHEHHAS QYHKIMU. DIeMEHTapHOE UCCIICAOBAHIE U
MOCTPOCHUE UX IPAPUKOB.

CrenenHasi yHKIOMsI C HaTypaldbHBIM M IEJBIM IOKa3areneM. Ee cBoiicTBa u rpaduk.
[TokazarenbHast u Jorapupmuueckas (yHKIUH, UX cBoiictBa u rpaduku. Mcnonmp3oBanue
¢byHKUMH TpaduKOB IS pEIeHUs] YPaBHEHUH.

TpuronomeTrpuyeckass OKPYXKHOCTb, ONpEICICHUE TPUTOHOMETPHUUYECKUX (DyHKUUN
YUCJIOBOTO APryMEHTA.

OyHKIMOHATbHBIE 3aBUCMOCTH B PealIbHBIX Mpolieccax u siBieHusax. ['paduku peasbHbIX
3aBHCUMOCTEH.

Hauvano maTreMaTH4ecKkoro aHajamsa

ITocnenoBaTeabHOCTD, CIOCOOBI 3aJaHus MOCIea0BaTeIbHOCTEN. MeTo  MaTeMaTHYECKON
WHIYKUMA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIEI0BATEIBHOCTH. McTOpHUs BO3HMKHOBEHUS
MaTEeMaTUYECKOr0 aHalin3a Kak aHalin3a OECKOHEYHO MaJlbIX.

Apudmernueckass U reoMeTpuueckas — mporpeccuu.  beckoHeuHo — yObIBaroias
reoMmerpuueckas nporpeccusi. Cymma OSCKOHEYHO YOBIBAIOIIEH IeOMETPUYECKOM MPOrPECCU.
JluHelHbII W SKCHOHEHIUaNbHBIA pocT. Yucmo e. Dopmyna CIOXKHBIX IPOLIEHTOB.
Hcnonp30Banne nporpeccuu i pelIeH s 3a/1a4 MPUKIaJHOTO XapakTepa.

HenpepriBable PyHKIHMH U BX cBoWicTBA. TOUKHM pa3peiBa. ACUMOTOTHI IpaUKOB (HYyHKIUH.
CpoticTBa (hyHKIIMM HENPEPBIBHBIX HA OTpe3Ke. MeToa MHTEePBAIOB ISl PEIICHUS HEPaBEHCTB.
[IpumeHeHue CBOMCTBA HEMIPEPBIBHBIX (DYHKIIUH JUTsl pEIICHUS 3a/1ad.

[TepBast u BrOpas nmpown3BoaHbIe QyHKIUU. OnpenesieHne, TeOMETPUISCKUN U (PU3UIECKHiA
CMBICT POU3BOAHON. YpaBHEHHUE KacaTeNbHOM K rpaduKy GHyHKIHH.

[TpousBoaHbie emeHTapHble QyHKIMH. [I[pON3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO
¥ KOMIO3UIINH QYHKIIUH.

MHo:KecTBa M JIOTHKA

MHoXecTBO, Onepaly HaJ, MHOKECTBAMHM U UX CBOMcTBa. Jlmarpammsel Dinepa—BenHa.
[IpuMeHeHrne TEeOpPEeTUKO-MHOKECTBEHHOIO anmapara JJis OMHMCAHHUS PEeaIbHbIX MPOLIECCOB U
HaIpaBJIeHUH, IPU PEIICHUH 3a]1a4 U3 APYTUX YICOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBA MaTEeMaTHYEeCKOTO O0BEKTa, HCCIEI0BaHUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KJIACC
Yuca v BLIYUCIEHUSA

Harypanbuble u uensle uucna. llpuMmeHeHue mNpu3HAKOB JAENEHUS UEIbIX YHCET,
HauOonpmmi o0mmit nenutens (mampHee — HOJ]) w HauMeHbmUK OOIMMIA  KpaTHBINA
(manpaee — HOK), snemeHTHI IO MOAYJIO, alropuT™M EBKIMAa Uisl perieHus 3aiad B LEIbIX
YHUCIax.

KommiekcHple uucnma. AnreOpawueckas ¥ TPUTOHOMETpHUYECKas (POpPMBI  3alUCH
KOMILUIEKCHOTO YHCclia. ApumeTrndeckue onepanuy ¢ KOMIUIEKCHBIME YrciiaMu. M3o00paxenue
KOMILJIEKCHBIX YUCEN Ha KOOpAHHATHOU miiockocTtu. @opmyna Myaspa. Kopuu n-oit crenenu u3
KOMIUTEKCHOTO 4ucia. [IpuMeHeHne KOMIUIEKCHBIX YHCEN IS perieHus (U3NYEeCKUuX |
reOMETPUUYECKUX 3a]1a4.

YpaBHeHus1 M HEpaBEHCTBA

Cucrema, COBOKYITHOCTh YPaBHEHUN U HEpaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCHIIBHBIE HEPABEHCTBA.

OT60op KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHH C TOMOIIBID TPUTOHOMETPHYECKON
OKPY’KHOCTH. PenieHue TpuroHoMeTpuyecKuX HEpaBeHCTB.

OCHOBHBIE METOJIBI PEIICHUS TTOKA3aTEIbHBIX U JIOTAPU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPAIUOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METO/IbI PELIEHUS CUCTEM M COBOKYIHOCTH pallMOHAIbHBIX, HPPALMOHAIIBHBIX,
MOKa3aTeNbHBIX U JOrapu(PMUUECKUX YpaBHEHUI.

VYpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpumeHeHue ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTeMaTHYEeCKUX 3a/1ady U
3aJa4 M3 Pa3IMYHBIX OOJIACTeH HAyKM W peaJbHOM KU3HHM, WHTEPHPETAlHs ITOJTYYEHHBIX
pe3yJIbTaTOB.

DOyHKUUH U rPadpuKu
I'paduk pynkuuii komno3uiuu. CTpouTts rpaduky Npu MOMOIIU JIEMEHTAPHOTO UCCIIEIOBAHUS
Y CBOWMCTB KOMITO3UIIUH JIBYX (PYHKITHIA.

Crtpouts reomeTpruyeckue 00pa3bl ypaBHEHUN 1 HEPABEHCTB Ha KOOPIAUHATHON IUIOCKOCTH;
CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TPAUKU TPUTOHOMETPHUECKUX (YHKIIUH;

MPUMEHSTh QYHKLIUU AJI1 MOJICTUPOBAHUS U UCCIIEIOBAaHUS pealbHBIX MPOLIECCOB.

Havajio maTeMaTH4ecKOro aHajamu3a

[TpumeHeHre MPOU3BOAHOM K UCCIENOBAHUIO (PYHKIIMKA HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxxaenne 601p11ero 1 MEHbIIETo 3HaYeHHUS (DYHKIIMH HEMPEPBIBHOCTH HA OTPE3Ke.

[IpumeHeHre MPOM3BOAHON JUIsI HAXOXKJEHUS HAWIYYIIer0 pEUIeHHS B MPUKIATHBIX
3a7a4ax, Uil OIpEAENIEHUsT CKOPOCTH M YCKOpPEHHs IIpolecca, 3aJaHHOW (opMmyJsiol win
rpapuKoOM.

[lepBooOpasHasi, BTOpOE€ CBOWCTBO IepBOOOpa3HbIX. [lepBooOpasHbIC 3IeMEHTapHbBIC
byukun. [IpaBuna HaxoXKAeHHs TIEPBOOOPA3HBIX.

Wurerpan. ['eomeTpryeckuil CMbICI MHTErpajna. BeluucieHre onpeneaeHHoro NHrerpaia
o popmyne HoroTona-JIeOHUIIBL.

[lpumeHenne wWHTErpaja s HAXOXKACHUS IUIOMAACH TIUIOCKUX (GUTryp U 00BEMOB
T€OMETPUUECKUX TEIl.

NwmeTs npeacTaBiieHre 0 MaTeMaTHYE€CKOM MOJIEIMPOBAHUH HA IPUMEPE COCTaBICHUS
TuddepeHIaIbHbIX YpaBHEHUH];

pemarh NpUKJIagHbIEe 337a4d, B TOM YHCIE COLUAIbHO-DKOHOMUYECKOr0 M (PU3NYECKOro

XapakTepa, CpeICTBaMHA MaTEMaTHYECKOT 0 aHAJIN3a.

3. Ilnanupyemvie pe3yiomanmol 0C60eHUA YHUeOHO20 KypCa

K xonmy obOydenus B 10 kiacce oOydaromuiics MOJydyaeT CHEAyIOIIME IpeIMETHbIE
pe3yNnbTaThl MO OTAENIBHBIM TeMaM paldouel mporpaMMmbl yueOHOro Kypca «Anredpa v Haydajo
MaTEMaTUYECKOr0 aHAIIN3a»:

Yuciia ¥ BHIYMCIICHUS:

CBOOOJTHO OIIEpUPOBATh MOHATHIMHU: pa3yMHOE YUCII0, OECKOHEUHAs TepHoaAnYecKas 1poob,
MMPONLCHTHI, UPPAIUOHAJIIBHOC YHMCJIO, YBCINMYCHHUE pPAalVOHAJIBHBIX W PCAJIbHBIX YWCCII, MOIAYJIb
JNEHCTBUTENBHOTO YUCIIA; MPUMEHITh OPOOM U MPOIEHTHI A PelIeHHs MPUKIAJHBIX 3a7a4 B
Pa3IMYHBIX OTPACIIAX, 3HAHUAX U ITPEACTABIICHHUHU JKU3HU,

IMPUMCHATH HpI/I6J'II/I)KéHHBIe BBIYUCIICHUSA, ITpaBUJia OKPYTJIICHHA, NPUKUIKY W OLICHUBATH
pe3yIbTaThl BBIYUCICHUS;

CBO60}1HO ONCprupoOBaTh MOHATHAMHU: CTCIICHB C MLCJIBIM IIOKa3aTcIeM, HCIOJb30BaTh
MOAXOANIYI0 (DOpMY, YUHTHIBAIOIIYIO pEalbHBIC YMCIA JUIS PEIICHUs MPAKTHUYECKHUX 3a7ad U
MNpEaACTaBICHUA JaHHBIX,

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: apU(PMETHUECKUI KOPEHb HATypajIbHOI CTENEeHH;

CBO60}1HO ONEpHUPpOBAThH NOHATUAMU: CTCIICHD C pallMOHAJIBHBIMU o6pa3aMI/1;

CBOOOIHO OMEPHUPOBATH MOHATHIMHU: JorapudmaMu duces, AeCITUYHBIMUA U JJOTHIECKIUMHU
norapudmamu;

CBOOOJTHO ONEpUpPOBaTh MOHATUAMHU: CHUHYC, KOCHHYC, TAaHT€HC, KOTAaHI€HC YHCIOBOTO
apryMeHrTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U aPKTAHT€HC YHCIIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA:



CBOOOJTHO OTIEPHPOBATH MOHATHIMM: TOKAECTBO, ypaBHEHHE, SKBUBAJICHTO, PABHOCHIIbHBIC
YPaBHEHMsSI U yPaBHEHUSA-CJIEICTBUS, PABHOCUIIbHBIE CUMBOJIBI;

OPUMEHATHh Pa3IMYHbIE METOJAbl PEHICHUS PALMOHAJIBHBIX U JPOOHO-pAlMOHATBHBIX
METO/I0B, IPUMEHATh METO/I HHTEPBAJIOB JUIsl PELLICHHI;

CBOOOJTHO OIEPUPOBATH MOHATUSMH: MHOTOWIEH OT OJHOW NEepPeMEHHOW, MHOTOUIEH C
HeJabMU  Ko3(pULMeHTaMu, KOPHM MHOIOWIEHA, NMPUMEHATh JeleHue 0e3 MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, BBIBOJY U UTOry Buera uis pemienus 3anay;

CBOOOJIHO ONEPUPOBATH MOHATHAMM: CUCTEMA JIMHEMHBIX JAHHBIX, MAaTPULIA, ONPEIEIUTENb
MaTpHULbI 2 X 2 ¥ €ro TEOMETPUUYECKUI CMBICH, UCIIOJIb30BaTh CBOMCTBA ONPEAEIUTENS 2 X 2 s
BBIUUCIICHUSI €r0 3HAYCHHH, MPUMEHATh OIpENeNUTeNN Ul PELIeHUH CHCTEeMbl JIMHEHHbIX
pE3yIbTATOB;

UCIOJIb30BaTh CBOMCTBA JEUCTBUH C JBMXKEHUSIMU 11 IPe0Opa30BaHUs BbIPAKEHUH;

BBIIIOJIHUTh ~ MPEOOpPa3OBaHME YHCIOBBIX BBIPAKEHUH, COACpKAIIMX CTENEHH, C
paLMOHATIBHBIMU ITPU3HAKAMU;

UCTIONB30BaTh  CBOMCTBa  Jiorapu@MOB Ui  TpeoOpa3oBaHUs  JIOTapUPMHUUECKUX
BBIPXKEHUI;

CBOOOZHO  ONEpPUPOBATH  MOHATHSAMHU:  HMpPpAlMOHAIbHBIMU, IIOKAa3aTEIbHBIMH U
JOrapu(pMHUUECKUMH YpPAaBHEHUSIMH, HAXOJUTh HUX PELIEHUS C IOMOILBIO PABHOCHIIbHBIX
NIEPEXO0/I0B WK IPOBEACHUS POBEPKU KOPHEN;

OPUMEHSATb  OCHOBHBIE  TPUTOHOMETpHUYecKue  (GopMyisl Uil  MpeoOpa3oBaHMs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OIEPUPOBATH MOHATUAMU: TPUTOHOMETPUUECKUE YPAaBHEHMsI, IPUMEHSThH
pexoMeHayeMble (OPMYIIBI TSI OCHOBHBIX PEIICHHH THIIOBBIX TPUTOHOMETPHUECKUX (HOpMYIT;

Mogenupyiite peanbHble CUTyalliM Ha s3bIKEe alreOpbl, COCTaBISANWTE BBbIPaKEHUS,
YpaBHEHHUS, MpPHUMEpPHl IO YCIOBUIO 3aJauM, OOJyMbIBaliTeé IOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM alllapaTHBIX anreop.

DyHKIUHA U TPaPUKH:

CBOOOJTHO ONEpUpPOBaTh MOHATUAMU: (DYHKIMM, CHOCOOBI 3a7aHus (YHKIMH, B3aUMHO
oOpaTHble (QYHKIMH, (YHKIUU COCTaBICHUS, QYHKIUU TpaduKa, BBIIOJIHEHUE dJIEMEHTapHBIX
¢byHKuMi npeobdpazoBaHus rpauKOB;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: ONpeseNeHre 00JacTH M MHOXXECTBO (DYHKIIHH,
HyJIeBble (DYHKIIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMM: YETHbIE W HEUETHBIE (DYHKLUUH, MEPUOAUYECKHUE
GyHKIUHM, TPOMEXYTKH, (GYHKIMM MOHOTOHHOCTH, MAKCUMaJIbHbIE 1 MUHUMAaJbHbIE (QYHKIIUY,
HauOoJIbIlIee 1 HaUMEHblIlee 3HaueHne (PyHKIUU Ha IPOMEKYTKE;

CBOOOZHO OINEpPUPOBAaTh NOHATHUAMHU: CTENEHHass (QYHKIMS C HUCXOAHBIM M IIEJIBIM
NPU3HAKOM, TpadUK cTeneHHON (QYHKIIMU C UCXOAHBIM U LEJIBIM IPU3HAKOM, Ipad UK, UCXOASLINNA
U3 N-OM CTeNeHH, Kak (PyHKIUS MpeabIAyIIed CTENeHH ¢ UCXOAHBIM TPU3HAKOM;

ONEepUpOBATh MOHATUSAMH: JIMHEHHas, KBaJgpaTHUHAs M JApoOHO-IHMHEHHas (QyHKIUH,
BBITMIOJTHUTH 3JIEMEHTAPHOE UCCIIEJOBAaHUE U TOCTPOUTD UX IpapuKy;

CBOOOJTHO OMEPUPOBATh MOHATUSMU: TIOKA3aTENbHOM U JIorapupMUUecKoi pyHKIUAMH, UX
cBoOiicTBaMH U rpaduKamMu, UCIIOJIb30BATh UX IPaUKH 7S peLIeHHI;

CBOOOJTHO OIEPHUPOBATH TMOHATHUSMHU: TPUTOHOMETPHUYECKAs] OKPY)KHOCTb, OIpeIesieHHe
TPUTOHOMETPUYECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh (YHKIMU TPapUKOB U HUCCIIEAOBAHUS MPOLIECCOB U 3aBUCHUMOCTEW MpH
ONpeeNieHuy 33aJady M3 JPYruX NPeIMETOB U OIUCAaHUS JKU3HM, BBIpaXaTrb (OPMYJbI B
3aBUCUMOCTH OT BEJIMYNH;

Hayana maTeMaTH4eCcKOro aHa/IM3a:

CBOOOJTHO ONEpHpPOBAaTh MOHATHUSAMH: apHU(pMeTHUecKas U TeOMeTpHUYecKas Mporpeccus,
0eckoHeuHO yObIBaIOIasi FeOMETPUYECKasi MPOrpeccHsl, TMHEHHBIN U SKCIIOHEHLIUAIBHBIN POCT,
(dopmyra KBagpaTHBIX MPOLEHTOB, UMETh MPEICTABICHUS O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH Ul PELIEHNs] KOHKPETHBIX 33aJa4 MPUKJIaJHOTO XapaKTepa;



CBOOOJHO  ONEpUpoOBaTh  MOHATHAMM: 1O  TOPSAKY,  HUCHONb3YysA  3aJaHHs
IIOCJIEI0BATEIBHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKACHUSA MaTEMAaTUYECKOIO aHAIN3a KaK aHAJIU3 MAJIbIX Pa3MEpOB;

CBOOOJHO ~ ONEpUPOBaTh IOHATHAMM: HENpEpbIBHbIE (QYHKLUUH, TOYKH pPa3pbliBa
rpadudeckux GpyHKIUH, aCHMIITOTH IpadudecKuX (QyHKITHIA;

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMU: (DYHKIUS, HENpEepbIBHAS Ha OTPE3Ke, INPUMEHSThH
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH 7151 pEIICHU 3a/1a4;

CBOOOJHO OINEpPUPOBATH MOHATUAMHU: IE€PBbIE M BTOpbIE INPOU3BOJHBIE (DYHKIHH,
KacaTenbHast K rpaduky QyHKINY;

pa3enauTh NPOU3BOJHBIE KOJIMYECTBA, IPOU3BECHUS, YACTHBIE U COCTABHbIE JIBE (DyHKLIUH,
IIPOM3BOJIHBIC DJIEMEHTAPHBIEC (DYHKIHH;

UCIOJIb30BaTh NT€OMETPUYECKUN U (GU3UUECKUI CMBICI IPOU3BOJHOM JUIsl pELLICHUs 3a1au.

MHuoxecTBa H JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOYKECTBOM ONEpaluii Ha/l PaCIIUPEHUIMHY;

UCTIOJIB30BaTh TEOPETHKO-KOMOMHMPOBAHHBIN ammapar sl ONMHCAaHUs MpPOIECCOB U
HaIpPaBJICHUH, IIPU ONIPENEICHUM 3a/1a4 U3 IPYTUX XUMUYECKHUX IIPEIMETOB;

CB0oOOHO omnepupoBaTh MOHATUSIMU: OIPEAEICHUE, BbIBOJ, YpaBHEHME-CIIEJICTBUE,
CBOWCTBO MaTeMaTHYECKOT0 0OBEKTa, 10Ka3aTeIbCTBO, PABHOCHIIbHBIE YPAaBHEHUS U IPUMEPBI.

K xonmy oOyuenusi B 11 KJjacce yyamuiicss Mmoiy4yaeT CJEAyIOIIHE IPEeIMETHbHIC
pe3yJbTaThl MO OTJEJIBHBIM TeMaM pabodell mporpaMmbsl yueOHOTro Kypca «AnreOpa v Hayalo
MaTEMaTUYECKOr0 aHAIIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO ONEPUPOBATH MOHITUSIMU: HATYPAJIbHBIM YHCIIOM U CBSI3IMHU YHUCEN, MHOKECTBOM
HaTYPaJIbHBIX U LENbIX YACET, UCII0Ib30BaTh IPU3HAKHU JIE€IMMOCTH LIETIBIX YMCEIl, HATypaJIbHBIMU
yuciamu HOJZl u HOK st perienust 3aiay, npuMeHsITh anroput™ EBkinja;

CBOOO/THO OIIEPUPOBATH KOHIEMIIKUEH OCTAaTKa 10 MOIYJI0, 3aMChIBATh YHCIIA B Pa3IMYHbBIX
MO3UI[MOHHBIX BBIYUCIICHUSIX;

CB00601HO ONEepUPOBATh MOHATHAMM: KOMIUIEKCHBIM YHCIIOM U MHO>KECTBOM KOMITJIEKCHBIX
yHcelsl, 3aHUMaThb KOMIUIEKCHBIE 4YMcia B ajareOpandeckodl M TPUTOHOMETpUYEcKoil (opme,
BBINOJIHATH C HUMH apH(pMeTHUecKue Onepaiy U n300paxkaTb Ha KOOPJMHATHON TIOCKOCTH.

YpaBHeHHS M HEPABEHCTBA!

CBOOOAHO  OMNEpUPOBATH  MOHATHSAMHU:  HMpPpAlMOHAIbHBIMU, IIOKAa3aTEIbHBIMH U
JOrapu(pMHUUECKUMH CUMBOJIAMHU, HAXOAUTh UX PELICHHSI C TOMOILBIO PABHOCUIIBHBIX IIEPEX0/IOB;

U3Y4YHUTh OTOOpP KOpPHEH TP COCTABIIEHUU TPUTOHOMETPUYECKUX YPaBHEHU;

CBOOOJTHO ~ ONEpUpOBaTh  IOHSATHEM  TPUTOHOMETPHUYECKOTO  IIBETA, MPUMEHSTh
HeoOXxouMble (POPMYJIBI 1JISl PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX 1IBETOB;

CBOOOJTHO ONEpPHPOBAaTh MOHATHUSAMH: CHUCTEMa U OOOCHOBAHHOCTh OOOCHOBAaHUH H
000CHOBAaHUM, PaBHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSI, HAXOXKCHUE PELICHUI CHCTEM U
000CHOBAaHHOCTEH pPAlMOHAIBHBIX, HWPPALMOHAIBHBIX, IOKA3aTENbHBIX U JIOTapH(pMHUUYECKHX
MOJIeJIel U NTPUBEJICHUN;

pewmiath palUoOHalbHbIE, WPpPALUOHANbHBIC, IOKa3aTelbHbIE, JOrapugMuyeckue Hu
TPUTOHOMETPUYECKNE YPABHEHUS U 1[BETA, COJIEP KAILINE MOLYJIN U ITapaMeTPBhI;

OPUMEHSATH rpadudeckre METO b IS PEIICHUsT MaTeMaTHUeCKUX U rpaduuecKux 3a1ad, a
TaKKe 3a7a4 ¢ napamMeTpamu;

MOJICIUPOBaTh pealbHble CHUTyallUd Ha fA3bIKE aireOpbl, COCTABIATH BBIPAKCHMS,
YpPaBHEHUs, CUMBOJIBI U MX CHUCTEMBI IS PEIICHMsS ITOCTAaBJICHHOM 3aJadd, paccMaTpUBaTh
MOCTPOCHHBIE MOJIEH C UCTIOIb30BAHUEM aINIAPATHBIX ajaredp, HHTEPIPETUPOBAThH MOTYYEHHBIN
pe3yJIbTar.

DyHKIUH U TPaQUKH:

CTPOUTH I'papUKU (PYHKUUH KOMIIO3HIMU C IOMOUIBIO 3JEMEHTApHOIO HCCIENIO0BaHUs U
CBOMCTBA JIBYX (D)YHKIHUN KOMITO3UIINH;

CTPOMUTB reoMeTpHuuecKkre 00pa3sl U 1IBeTa Ha KOOPANHATHOHN MJIOCKOCTH;



CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TPAUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

HNPUMEHATh QYHKIUH I MOJICIMPOBAHUS M UCCIIEIOBAHUS PYTHX IPOIIECCOB.

Hauana MmaTeMaTH4eCKOro aHAJIM3a:

IPOU3BOAHYIO ISl HCCIIeIOBaHUS (PYHKIMH Ha MOHOTOHHOCTB M 9KCTPEMYMBI;

HACTYIJICHHE MaKCHMAJIbHOTO M HauWMEHblIee 3HaYeHHWe (YHKIMHM HENpPEpbIBHOCTH HA
OTpE3Ke;

NPOM3BOJHYIO ISl HAXOXACHUS HAWIYUYIIEro PEIICHHS B NPUKIAIHBIX, B TOM YHCIE
COIMAJIbHO-9KOHOMUYECKUX, 3aJayax, A OINpEeIeJCHUS CKOPOCTH M YCKOPEHHs Ipolecca,
3aiaHnHoi opmymoii nim rpaduxom;

CBOOOIHO ONEPUPOBATH MOHATUAMHE: TIEPBOOOPA3HAs, ONPENEIEHHBIH HHTETPal, HAXOUTh
nepBOOOpa3HbIe AJIeMEHTapHble (YHKIIMH W PACCUUTHIBATH MHTErpai mo ¢opmyie Hrprorona-
JleOHHUILIBI;

HAXOJUTh KBA/IPaTHbIE TUIOCKUE (PUTYPBI M 0OBEMBI TEJT C TOMOILBIO HHTETPaa;

UMETh MpPEACTaBICHHE O MaTeMaTH4eCKOM MOJCIUPOBAHUU CXEMBl COCTABICHHUS
QG epeHIaIbHbIX PE3YIbTaTOB;

penate MpUKIagHbIe 337a49d, B TOM YHCJIE COLUAIBHO-DKOHOMHYECKOTO U COLUAIBHOTO
XapaxkTepa, ¢ TOMOIIBI0 MATEMaTHYECKOTO aHAITN3a.

4. Temamuueckoe nianupoeanue

10 KJIACC
HaumenoBanue pasjnena (TeMsl) Kypca Konnye
CTBO 4acoB
MHOXECTBO JEHCTBUTENBHBIX 4uceld. MHorowieHsl. PanuoHnanbHbIe 24
ypaBHEeHMs U HepaBeHCTBA. CHCTEMbl JIMHEHHBIX YpaBHEHUH
@yukimu U rpadpuku. CreneHHas QYHKIMS C LIETIbIM OKa3aTeleM 12
Apudmernueckuit kKopeHb n-oi crenenu. MppanroHanbHble ypaBHEHUS U 15
HEpaBEHCTBA.
IToka3zarenbHast pyHkims. [Toka3aTenbHble ypaBHEHUs 10
Jlorapudmuueckas pyHkuus. Jlorapupmuueckre ypaBHEHHUs 18
Tpuronomerpuueckue BoIpaKeHHsI U YpaBHEHUS 22
[TocnenoBaTenbHOCTH U MPOTPECCUH. 9
HenpepriBable dynkiuu. [IponsBoanas 18
[ToBTOpeHme, 06001IeHNE, cCUCTeMaTH3allks 3HAHUN 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
11 KJIACC
HaumenoBanue pazzgena (Tembl) Kypca Komnnue
CTBO 4acoB
HccnenoBanue QyHKIMH C TOMOIIbIO IPOU3BOTHOM 22
[TepBooOpa3Hasi 1 HHTETpa 12
I'paduku  TpuroHomerpuueckux  ¢yHkuuid. TpuroHomerpuyeckue 14
HEpaBEHCTBA
WppaumoHaipHble, IOKa3aTeIbHbIE U JOrapupMHUECKIE HEPABEHCTBA 24
KoMriuiekcHble yncia 10
HatypanbHble U Lienble uncaa 10
CucrtemMbl  panOHAIBHBIX, UPpAIMOHATBHBIX  ITOKA3aTeNbHBIX U 12
sorapu(pMHUUECKUX YpaBHEHUH
3aa4yu ¢ napaMmeTpamu 16
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 16
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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5. Cnocoowl oyenku oocmusiceHuA yuaugumMucsa naaHupyemvix
pe3yiomamogs
OneHuBaHuE pe3yabTaTOB OCBOCHUS Y4eOHOTO IIPEMETa OCYIIECTBISETCS B

COOTBeTCTBUH ¢ «KpuTepusMu u HopMamu OLEHUBAHUS Pe3yJIbTaTOB yUeOHOU AesITeIbHOCTU
yUalluXxcs Ha YpOBHE HaYaJIbHOTO O0IIEr0, OCHOBHOTO OOIIETO U CPEAHEro 00IIero
oOpa3zoBanus B coorBeTcTBUH ¢ PI'OCy», yTBEpKICHHBIMU MTPUKA30M IUPEKTOPA TUMHA3UH OT
31.07.2024 Ne 169). IIpoMexxyTouHast aTTeCTalus OCYIIECTBIIIETCS B COOTBETCTBUU
«IlonoxkeHneM o MPOMEKyTOUYHOM aTTecTalumu» (YTBEPKICHO MPUKA30M AUPEKTOpa THMHA3UU
ot 31.07.2024 Ne 169).

@Dopmbl KOHMPOIA: YCTHBIN OTBET, KOHTPOIIbHAS paboTa, cCaMOCTOsITeNIbHAS padoTa,
MaTeMaTHYECKHUI TUKTAHT, TecT (MPOBOAUTCS B paMKax ypoka 5-10 MunyT) 1 11p.

O06s13aTenbHbIE BUIBI padoOT

Knacc | Bux koHTpOIIS KonnyectBo [leproanYHOCTH
10 Konmponvnas paboma 9 Coomeemcmeenno KTIT*
11 Konmponvnas paboma 9 Coomeemcmeenno KTIT*

*KTII- kanendapHo-memamuieckoe niaHuposaHue

6. Onucanue mMamepuailbHoO-mexHu4eCcKozo u yueﬁuo-memoduuecxozo obecneuenus

Oos3aTesibHbIE YUeOHbIe MaTepUAJIbI 1JIsl YHeHHKA
Anumos LI A., Konsarun FO.M. Anre6pa u Hauana maremaTudeckoro aHanusa 10-11 kmacchl.
bazoBerii u yrinyOnennsiii ypoau. —M.: [Ipocemenue, 2022. — 465c.

MeTtoauyeckue MaTepuasbl /sl y4UTeIs

Amumos IIILA., Konsirun FO.M. Anre6pa u Hauana MaTematuueckoro ananusa 10-11 kiaccsl.

bazoBblit u yriyonennsiii yposau. —M.: IIpocsemenue, 2022. — 465c.

Anrebpa u Hauana mareMatudeckoro ananuza 10-11 kimaccel. 3anauank. Mopakosuy AT,
Henumesa JI.O., Kopemkosa T.A., Mumycrtuna T.H., Tynsunnckas E.E. U3narensctBo
«Muemo3nHa».2001

Maremartuka. Anredpa 1 Hayajao MaTeMaTUYeCKOro aHalin3a; yriyojaeHHoe ooyuenue, 10
knacc/Mepansik A.I'., Homuposckuii I.A., [TonskoB B.M.; noa penaxmueit [Togonsckoro B.E.,
OO0111ecTBO € OTpaHUYEHHON OTBETCTBEHHOCTHIO M3naTenbekuil nenTp «Benra-

I'pad»; Axkunonepnoe obuiectBo «M3narensctBo «IIpocsenienue».

Matemaruka. AnreOpa ¥ Ha4ajio MaTeMaTHYECKOr0 aHaIN3a; yriyojieHHoe oOyueHue, 11
knacc/Mepansik A.I'., Homuposckuit I.A., [TonskoB B.M.; noa pexaxmueit [Togonsckoro B.E.,
OO6111ecTBO € OrpaHUYEHHON OTBETCTBEHHOCTHIO M3naTenbekuii nenTp «Benra-

I'pad»; Axkunonepnoe obuiectBo «MznarensctBo «IIpocsemenue».

LindposBrie 00pa3oBaTeIbHbIE PeCYPChI H PeCyPChl CETH HHTEPHET

http://school -collection.edu.ru — kostekius 00pa3oBaTENbHBIX PECYPCOB;

http://fipi.ru - Caiir denepalbHOr0 HMHCTHUTYTAa MEAArOTHUECKUX H3MepeHuil. Pa3MerieHsl
KOHTPOJIbHBIC H3MEPHUTEIbHBIC MaTepraibl EI'D 1 mocoOus st MOATOTOBKH K 9K3aMEHaM.
http://www.allmath.ru Marematuueckuii mopran. Pa3menbl: BbICIIas MaTeMaTHKa, MIKOJbHAs
MaTeMaTHKa, MPUKJIaHas MaTeMaTHKa, OJIMMITHaIHas MaremMaTtuka. Ha moprane mpemmararrcs
OTKPBITHIC YPOKH, METOAMYCCKHIE Pa3pabOTKH.

https://m.edsoo.ru/1568aba3 -ITudposas 6udmuorexa [IOK
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http://www.allmath.ru/
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