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IMosicHuTEeIBLHAA 3aANIUCKA

Pabouas nporpammMa ydeOHOT0 Kypca «Anredpa u Hauaia MaTeMaTHIECKOTO aHAIN3ay YTIIyOJIEHHOTO
ypoBHs st oOyuatomuxcest 10-11-x kimaccoB I'BOY kot Ne 484 pa3zpaboTana B COOTBETCTBUU C
TpeOOBAHUSIMU:

o  ®epepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii @enepanumny;

o mpukaza MunoopHayku ot 17.05.2012 Ne 413 «OG06 yrBepkaeHuH GeaepaTbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTA CPEAHETO 00IIero 00pa3oBaHus» (C
W3MEHEHUSMH, BHECEHHBIMHU MTpHKa3oM Munnpocsemenus ot 12.08.2022 Ne 732);

e mpuka3a MusnmnpocemieHus ot 18.05.2023 Ne 371 «O06 yTBepkaeHUM (enepalibHOi
00pa3oBaTeNbHON IPOrPaMMBbl CPEJHETO 00IIEro 00pa3oBaHUNmY;

o mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka opraHuzauu u
OCYILECTBIICHHs 00pa30BaTENbHOM JESATEILHOCTH [0 OCHOBHBIM 00111€00pa30BaTeIbHbIM
nmporpamMmam — 00pa30BaTEbHBIM IPOTPaAMMaM Ha4aJIbHOTO O0IIEr0, OCHOBHOTO OOIIETO U
CpeAHero oo01ero oopazoBaHus»;

e CII2.4.3648-20 «CannuTapHO-3MHIEMHOIOTHYECKIE TPEOOBAHUS K OPraHU3AIUIM BOCIIUTAHHS U
00y4yeHHUs, OTAbIXa U 03JOPOBJICHUS ACTEH U MOJIOJECKN», YTBEPKACHHBIX IOCTAHOBJIEHUEM
IJIaBHOTO caHuTapHOro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «'urueHnyeckre HOPMaTUBBI U TPEOOBAHUS K 00ECIICUCHHUIO
0e30macHOCTH U (Win) Oe3BPEAHOCTH AJIS YeIOBeKa (PaKTOPOB CPEAbl OOUTaHUS,
YTBEPKJICHHBIX [IOCTAHOBJIEHUEM TJIaBHOTO CaHUTapHOro Bpaya otT 28.01.2021 Ne 2;

e KOHIENIIMU PAa3BUTUS MATEMAaTHYECKOTO 00Pa30BaHus, YTBEP)KICHHON pacIiopsKeHHEM
[IpaBurtensctBa 0T 24.12.2013 Ne 2506-p;

e y4eOHOro IUIaHa CpeJHero odIiero oopazoBanus, yreepkieHHoro npukasoM ['bOY mkonaNe 484
ot 29.08.2024 Ne 344-oy «O BHECEHMH U3MEHEHUI B OCHOBHbIE 00pa30BaTEeJIbHbIE TPOTPAMMBI
Ha4yaJIbHOTO, OCHOBHOTO, ¥ CPEJTHEr0 00I11ero 00pa3oBaHus;

e (QenepanbHOil paboueil mporpamMmsl yaeOHOTo Kypca «Anredpa 1 Hauaia MaTeMaTHYECKOTo
aHaJIn3a», KOTOPbIM BXOJUT B COCTaB y4eOHOTo npeamera «Marematukay.

PaGouas nporpamma opueHTHpOBaHa Ha LIE€J€BbIE TPUOPUTETHI, CHOPMYIHpPOBaHHbBIE B (hefepatbHON
paboueil mporpamme BocMTaHus U B pabodeii mporpamMme Bocniutanus ' bOY mikossr Ne 484.

Pabouas nporpamma yuebHOro Kypca «Anredpa 1 Hadajla MaTEMaTHUECKOT0 aHAJIN3a» YIIIyOJIEHHOTO
ypoBHs Juis o0yyaromuxcs 10-11-x kiaccoB pazpaboTana Ha ocHOBe DeepalibHOTo rocy1apCTBEHHOTO
00pa3oBaTeNbHOrO CTaHIAPTa CPEHErO 00IIEer0 00pa30BaHus, C YUETOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHUH, MPEIBIABIAEMBIX K MATEMAaTHYECKOMY 00Pa30BaHUIO, U TPAIULIUN POCCUHCKOT0 00pa3oBaHusl.
PeaJ'H/ISaHI/If{ IporpaMmaI o0ecIieynBaeT OBJIaACHHUEC KIIFTOUYEBBIMH KOMIICTCHIIUAMMA, COCTABJIAIOIIMMA
OCHOBY JIJIsl CAMOPA3BUTHS M HEMPEPHIBHOT'O 00Pa30BaHMsI, IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, THYHOCTHOTO
W MMO3HaBaTCJIbHOI'0 Pa3BUTHA JIMYHOCTH O6y’~IaIOH_[I/IXC${.

Kypc anredpbl 1 Hayasm MaTeMaTUYECKOTO aHalIM3a 3aKJIaIbIBA€T OCHOBY JIJISl YCIIEIIHOTO OBJIAJICHUS
3aKOHaMH (PU3MKH, XUMUH, OMOIOTUH, TOHUMAHUSI OCHOBHBIX TEHACHLUH SKOHOMUKHU 1 001IIeCTBEHHON
YKU3HU, TIO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HMCII0JIb30BaTh UX B MOBCETHEBHOM KU3HU. B TO e Bpemst oBiajieHre abCTPaKTHBIMU U
JIOTUYECKH CTPOTMMH MAaTEMaTHYECKUMU KOHCTPYKIMSAMH Pa3BUBAECT YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HCTUHHOCTH YTBEP KJICHHS, UCIIOIb30BaTh 0000IIEHNE U KOHKPETH3AIIHIO,
abcTparupoBaHue M aHAJIOTUIO, POPMUPYET KpeaTUBHOE U KPUTHUYECKOE MbIIIICHHE. B Xoz1e u3ydenus
anreOpbl M Ha4YaJl MaTEMAaTUYECKOT0 aHaJIM3a B CTapIIed IKOJIE yYalluecs MOoIy4aloT HOBBINA OIBIT
pelIeHNs MPUKIAIHBIX 3a7a4, CAMOCTOSITEILHOTO IIOCTPOSHUSI MATEMAaTUYECKUX MOZEIIEN pealbHbIX
CUTYyallMi U UHTEPIIPETALUU [TOJIY4CHHBIX PELICHUN, 3HAKOMSATCA € IPUMEpPaMU MaTEMaTUYECKUX
3aKOHOMEPHOCTEH B IIPUPOJIE, HAYKE U B UCKYCCTBE, C BBINAOIIMMHUCSA MAaTEMaTUYECKUMHU OTKPBITUAMH U
UX aBTOPAMH.



Kpr 06J1a;[aeT 3HAYUTCJIBbHBIM BOCIIUTATCIBHBIM ITIOTCHIIMAJIOM, KOTOpLIfI PCATNU3YCTCA KaK 4Cpe3
y4eOHBIN MaTepHall, CIOCOOCTBYIOMNN (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHM S, TaK U Yepe3
cnenuduKy yaeOHOH NesTeTbHOCTH, TPEOYIOIIeH caMOCTOSATEIPHOCTH, aKKypAaTHOCTH, TIPOAOKATEITHHON
KOHIICHTPAIlMX BHUMAaHUSI 1 OTBETCTBEHHOCTH 32 TOJYYCHHBIN pe3yJIbTaT.

B ocHoBe MeToaMKH 00y4eHUs anredpe 1 HadajlaM MaTeMaTHYeCKOro aHaJIM3a JIEKHT e TeTbHOCTHBIN
HOPUHIUI O0YyYSHHS.

CrpykTypa Kypca «Anredpa 1 Hadyajga MaTEMAaTUYECKOT0 aHAIN3a» BKIIIOYAET CIEeIyOLHe
coJiepKaTeIbHO-METOUYECKUe TMHIK: «Unca v BeraucieHus», « ODyHKuu u rpagukuy, «Y paBHESHHS U
HepaBeHCTBa», «Havana maTremaTnyeckoro aHanusa», « MHOXeCTBa U JOrUKa». Bce ocHOBHBIE
CoJIepKaTeIbHO-METOJUYECKUE JIMHUH N3YYalOTCs Ha IPOTSDKEHUH JIBYX JIET 0OydeHHsI B CTapIIed IIKOJIe,
€CTECTBEHHO JOIOJIHSAA APYT APYTa U MOCTENEHHO HACBIIAsCh HOBBIMU TEMAMH U pasaenaMu. JJaHHbIl
KYpC SIBJIIETCS] HHTETPATUBHBIM, TIOCKOJIBKY OOBEAMHAET B ce0e coepKaHhe HECKOIbKUX
MaTeMaTHYeCKUX JUCLHUIUIMH: ajlredpa, TPUTOHOMETPHs], MaTeMaTUUECKU aHaJIN3, TEOPHUsI MHOKECTB U
ap. 1o mepe Toro kak ydariuecs OBJIaIeBal0T Bce 0ojiee MUPOKIM MaTeMAaTHUECKUM alapaToM, y HUX
II0CJIEI0BATENBHO (POPMHUPYETCS U COBEPLICHCTBYETCS YMEHUE CTPOUTh MaTEMATHUYECKYIO MOJIEIb
peaIbHOM CUTYalUH, IPUMEHSTh 3HaHMUsI, [T0JIyU€HHbIE B Kypce «Aredpa 1 Hayana MaTeMaTH4eCKOro
aHaJu3ay, 17 peIIeHUs] CaMOCTOSTENbHO CPOPMYINPOBAHHON MaTeMaTHUECKON 3ajjauu, a 3aTeM
MHTEPIPETUPOBATH ITOJYYEHHBIN pe3yibTart.

CopepxarenpHO-MeTOANYECKas TMHUS «HuUCIa U BBIUMCIIEHUS» 3aBepIaeT (OpMUPOBAHUE HABBIKOB
UCIIOJIb30BaHUs JIEHCTBUTENBHBIX YUCEll, KOTOpOe ObUIO HaYaTo B OCHOBHOM I1IKoJie. B crapiieil mkosne
0co00oe BHUMaHHE yenseTcs: JOPMHUPOBAHUIO TIPOYHBIX BHIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIONINX B CE0s
UCIIOJIb30BaHUE Pa3IMYHbIX (POPM 3alKCU ACHCTBUTEIBHOIO YUCIIA, YMEHUE PALMOHATIBHO BBIIOJIHSTh
JEICTBUS C HUMH, JeNaTh PUKUJIKY, OLIEHUBATh pe3ynbTar. OOy4daromuecs nNoaydaroT HaBbIKU
NpUOJIMKEHHBIX BBIYUCICHUH, BHIIOJIHEHUS IEHCTBUI C YMCIIaMU, 3alIMCAaHHBIMM B CTaHJApTHON dopme,
WCITOJIb30BAaHNSI MATEMATHYECKUX KOHCTAHT, OLICHUBAHMS YACIOBBIX BBIPDAXKCHU.

JIunus «YpaBHEHUS U HEPABEHCTBA» pealln3yeTcsl Ha MPOTSHKEHUHU BCero o0y4eHMs B CTapIlel IIKOJIE,
MOCKOJIBKY B Ka)JIOM pa3jiesie MporpaMMbl IPEyCMOTPEHO PEIIeHHE COOTBETCTBYIOIIMX 3aay.
OOyuaromiyecs OBIa/1€BAIOT PA3TUYHBIMU METOAAMU PEIICHUS LIEIIbIX, PALlMOHATIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JOrapu(MUUECKUX U TPUTOHOMETPUUYECKUX YPABHEHU, HEPABEHCTB U UX CHUCTEM.
[Tonmy4yeHHbIe yMEHUS HCIIOJIB3YIOTCS ITPHU UCCIIEA0BAHUH (DYHKIIMI ¢ TTOMOIIBIO POU3BOAHOM, pellIeHUN
MPUKIAIHBIX 33/1a4 U 3ajja4 Ha HaXO0KJIeHNEe HauOOJbIINX U HAMMEHbIINX 3HaueHul QpyHkuuu. [lanHas
coJiepKaTesbHas JIMHUS BKIIOYAeT B ce0s Takxke (HOpMUPOBaHHE YMEHUI BBIIOIHATH PacyeThl 1O
dopmynaM, npeoOpa3zoBaHUs 1ENIbIX, PALlMOHAIBHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUUYECKUX
BBIpaKEHUI, a TaK)Ke BBIPAKEHH, COAEpPIKAIMX CTeNeHH U jorapudmel. braaronaps uzyuenuro
anredpanvyeckoro MaTepuana MpoOUCXOAUT JalibHEHIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPaKTHOTO
MBIIIEHHS YYaIIuXxcsi, GOPMHUPYIOTCS HaBBIKU J€TyKTUBHBIX PACCYXIE€HUH, pab0Thl ¢ CHMBOJIbHBIMU
dbopMamu, npeACTaBIeHUSsI 3aKOHOMEPHOCTEH 1 3aBUCHMOCTEH B BHJI€ PABEHCTB U HEPABEHCTB. Anredpa
npeziaraeT 3 peKTrBHbIE HHCTPYMEHTHI JUTSI peIlIeHHs] TPAKTUYECKUX U €CTECTBEHHO-HAYyYHBIX 3a/1a4,
HarJsHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KAaK SI3bIKa HAYKH.

CopepxarenbHo-MeToanyecKas TUHUS « DyHKINU U TpaduKU» TECHO MEPEIUIeTaeTCs C IPYTUMH JTUHUSMU
Kypca, IOCKOJIbKY B KAKOM-TO CMBICJIE 33/1a€T NIOCIEA0BATENbHOCTh U3yUeHNs MaTepuana. M3yduenue
CTETNEHHOH, M0Ka3aTeNbHOM, JorapuGMUIECKON U TPUTOHOMETPUUECKUX (PYHKIIMM, UX CBOUCTB U
rpaduKOB, UCHOIB30BaHNE (PYHKIUHN JUTS pellieHHs 3a4a4d U3 APYruX Y4eOHBIX PEIMETOB U peabHON
YKU3HU TECHO CBSA3aHO Kak ¢ MaTeMAaTUYECKUM aHAJIM30M, TaK U C PEIlIEHUEM YpaBHEHHUI U HEPABEHCTB.
[Ipu 5TOM OoJBIIIOE BHUMAHUE yenseTcss POPMHUPOBAHUIO YMEHUS BBIpaXaTh (hOpMyIaMH 3aBUCUMOCTH
MEXy pa3IMYHbBIMU BEIMYMHAMHU, UCCIIEI0BATh MOTy4YeHHbIE QYHKIIMH, CTPOUTH UX rpaduku. MaTtepuan
3TOM COoAEepKaTEeIbHOM JIMHUY HAIleJIeH Ha Pa3BUTHE YMEHUM U HaBBIKOB, MO3BOJISIONINX BHIPAXKATh
3aBUCUMOCTH MEXIY BETUYMHAMH B Pa3IudHON popme: aHaTUTHIECKOH, rpaduyeckoi u cinoBecHon. Ero
W3YYEHUE CIIOCOOCTBYET Pa3BUTHIO AITOPUTMHYECKOTO MBIIUICHHUS, CIOCOOHOCTH K 000OIICHHIO 1
KOHKPETH3aI[1H, NCIIOJIb30BaHUIO aHATOTHIA.



ConepxarenpHas muHUA «Havyaia MaTreMaTH4eCKOr0 aHAIN3a» MO3BOJISIET CYHIECTBEHHO PACIIUPUTH KPYT
KaK MaTeMaTHYECKUX, TaK ¥ MPUKJIAIHBIX 3aJjay, TOCTYIHbIX 00Y4alOIUMCsl, Y KOTOPBIX MOSIBIIAETCS
BO3MOXHOCTb MCCIIEZIOBATh M CTPOUTH IpaduKu (PYHKIIMHA, OTIpeeNnaTh UX HauOoIbIIne U HaUMEHBIIIHNE
3HAYEHUs, BBIYUCIIATH IUIOIAAN GUTYp U 00BEMBI Tell, HAXOAUTh CKOPOCTH U YCKOPEHUS MPOLIECCOB.
JlanHast copepkarenpHas JJMHUS OTKPbIBAET HOBbIE BO3MOKHOCTH ITOCTPOEHMSI MATEMAaTUYECKUX MOJIEIeH
peabHbIX CUTYalUH, HAXOXKAECHUS HAWIYYLIEro PeleHHsl B IPUKIIAJAHBIX, B TOM YHUCJIE€ COLUAIBHO-
HIKOHOMHYECKHX, 33/1a4aX. 3HAKOMCTBO C OCHOBAMHU MAaTEMaTHYECKOT'0 aHAJIN3a CIIOCOOCTBYET PA3BUTHIO
abCTpaKTHOr0, (POPMAJILHO-JIOTMUYECKOI0 U KPEATUBHOI'O MBIIIJICHUS, (POPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yJaromuecs y3HaloT O
BBIJIAIOIINXCSI pe3yiIbTaTax, NOJYYEHHBIX B XOJ€ Pa3BUTHsI MaTEMATUKU KaK HAyKH, U UX aBTOpax.

COI[ep)KaTeJ'IBHO-MeTOI[I/I‘lCCKaH THAS «MHOKECTBA M JIOTHKA» B OCHOBHOM IIOCBsIICHA 3JICMCHTaAM
TCOPHUU MHOKCCTB. TeOpeTI/IKO-MHO)KeCTBeHHBIG NpEaACTaBJICHHUA ITPOHU3BIBAIOT BECh KYPC IIKOJbHOM
MAaT€MATHUKHU U IpcajiararoT Hauoboee YHI/IBepcaJ'II)HHﬁ SA3BIK, O6L€,HHH$II-OH.IHI>1 BCC pa3aciibl MATEMATUKHA U
€C HpI/IJIO)KeHI/If/'I, OHHU CBA3BIBAIOT Pa3HbIC MATEMATUYCCKUEC JUCHUILIIMHBI B €AMHOC LICJI0C. HOE)TOMy BaXXHO
AaTb BO3MOKHOCTb HIKOJIBHUKY ITOHUMATh TCOpCTI/IKO'MHO)KGCTBeHHHﬁ SA3BIK COBp@MCHHOfI MAaTEMAaTUKU U
HCIIOJIB30BAaTh €ro JJIsd BBIPAKCHUSA CBOUX MBICJICH.

B kypce «Anrebpa 1 Hauana MaTeMaTHYECKOT0 aHAIN3a» IPUCYTCTBYIOT TAK)K€ OCHOBBI MaTEMAaTHYECKOIO
MOJICITUPOBAHHS, KOTOPBIE MPU3BaHBI CPOPMHUPOBATH HABBIKU IIOCTPOCHUS MOJETICH PeabHBIX CUTYAIHH,
UCCIIEIOBaHMS ITUX MOJEJeH ¢ MOMOLIbIO anmnapara ajaredpsl 1 MaTeMaTHYECKOI0 aHaIN3a U
MHTEPIPETALMH [T0JyYEHHBIX pe3yabTaToB. Takue 3a/1aHns BIUIETEHBI B KAXK/IbIM U3 Pa3elI0B IPOTPaMMBI,
IIOCKOJIBKY BECh MaTepHual Kypca IIMPOKO UCIIONIb3YETCs A peLICHUs IPUKIaaHbIX 3a1ay. [Ipu pemenun
peaJIbHBIX NMPAKTUYECKUX 33]a4 y4yalliecsl pa3BUBaOT HaOI0aTeIbHOCTh, YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIb30BaTh AHAJIOTHIO, 00001aTh U KOHKPETU3UPOBATh
npobsieMy. JlesTenbHOCTh 10 (OPMUPOBAHNIO HABBIKOB PELICHUS MPUKIIAAHBIX 3a/1a4 OPraHUu3yeTcs B
npoliecce U3y4eHus Bcex TeM Kypca «AnreOpa 1 Hayajla MaTeMaTHYECKOTO aHAIIU3a».

B y4ueOHOM I1aHe Ha M3yYeHHE Kypca anreOpbl M Hadal MaTeMaTHIeCKOTo aHAIi3a Ha YTITyOJICHHOM
ypoBHE oTBOAuTCs 272 yaca: B 10 xmacce — 136 yacoB (4 yaca B Henento), B 11 kmacce — 136 gacos (4
yaca B HEJIEINIO).

Jlnis peanu3anuy nporpaMMbl UCTIONB3YIOTCS Y4eOHUKH, JOMYIIEHHbIE K HCIOIb30BAHUIO MTPH peaTn3aluu
UMEIOLINX TOCYIapCTBEHHYIO aKKPEIUTAII0 00pa30BaTeIbHbIX MPOrpaMM HayalbHOIO OOLIETo,
OCHOBHOT'0 00IIIEro, CpeIHEro 0011ero 00pa3oBaHusl OpraHU3aMsIMU, OCYLIECTBISIOIINMU
00pa3oBaTeNbHYIO NeATebHOCTD, MpuKka3zoM MusmnpocsemieHust ot 21.09.2022 Ne 858 (¢ u3mMeHeHUsIMH U
JIONIOJTHEHUAMH Tpuka3 Munnpocsemenuss ot 21.05.2024 Ne 347):

Amumos 11 A., Komsirun F0.M., TkaueBa M.B u ap. Matematuka: anre6pa 1 Hadaja MaTeMaTH4eCKOTro
aHanm3a, reoMeTpusi. Anredpa 1 Hadansa MaTeMaTH4ecKoro aHanusa: yueOnuk s 10-11 kmaccos— M., AO
«3marenscTBO [IpocBemenne»

DJNeKTPOHHBIE 00pa30BaTEIIbHBIC PECYPCHI, JOMYIICHHBIC K HCITOJIB30BAHHIO ITPU PEaTH3AI[IH HMEIOIINX
rOCY/IapCTBEHHYIO aKKPEeAUTAIMI0 00pa30BaTebHBIX MPOrPaMM Ha4aJIbHOTO OOIIEro, OCHOBHOTO OOIIETO,
cpemnero obmiero oopazoBanus mpukazom MunnpocsenieHus ot 21.05.2024 No 347:

o Tpenaxep «O6mnaxo 3Hanuit». Marematuka. 10 kinacc, OOO «Duzukon Jladb»;
o Tpenaxep «Ob6nako 3HaHui». Maremaruka. 11 xiacc, OO0 «Puzukon Jlad»;
e Anrebpa. 10 xmacc, OO0 «SKmaccy;
e Anrebpa. 11 xnace, OOO «Kmacey



IInannpyemble pe3ybTaThl 0CBOEHHS Y4eOHOI0 Kypca

OcBoenune yue6HOTo Kypca «Anredpa u Hauaiaa MaTeMaTHUYEeCKOr0 aHAIM3a» JOHKHO 00eCeurnBaTh
JIOCTH>KEHHE Ha YPOBHE CPETHEro 00111ero 00pa3oBaHus CAEAYIOMMNX JUYHOCTHBIX, METAPEMETHBIX U
IpeIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

JInyHOCTHBIE pe3y/bTAThl
JIn4HOCTHBIE pe3yIbTaThl OCBOCHUS MPOrpamMmMbl yueOHOro nmpenmMera «MaTeMaTHKa) XapaKTepU3yIOTCs:
I'pa:xxnanckoe BocIUTaHHe:

c(hOPMHUPOBAHHOCTHIO TPAXKTAHCKOHN MO3HIIMHA 00YYAOIIEroCcsi KaK aKTHBHOTO M OTBETCTBEHHOTO WJICHA
POCCUICKOro O0IIIeCcTBa, MPEICTABICHUEM O MATEMAaTUYECKIX OCHOBAX ()YHKIIMOHUPOBAHUS PA3IMUHBIX
CTPYKTYP, SIBJICHUH, IPOLIETYP TPAXKIAHCKOTO 001IecTBa (BHIOOPHI, ONMPOCHI U TIp.), YMEHUEM
B3aMMOJICHICTBOBATH C COLIMATBHBIMU HHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIUSIMHU U Ha3HAUCHUEM.

HanI/IOTI/I‘IeCKOG BOCIIMTAHHEC:

c(OPMHPOBAHHOCTBIO POCCUMCKOM IPayKAaHCKOM NICHTUYHOCTH, YBAXKEHUS K IPOLUIOMY M HACTOSALIEMY
pOCCHUICKON MaTEMATUKH, LIEHHOCTHBIM OTHOLLIEHUEM K JIOCTH)KEHUSM POCCUICKUX MAaTEMaTUKOB U
pPOCCHICKOM MaTeMaTU4eCcKOM IIKOJIbI, K HCIOIb30BAHUIO 3TUX JOCTHXKEHUH B IPYTrUX HayKax,
TEXHOJIOTHSX, Chepax IKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

OCO3HAaHUEM JYXOBHBIX LICHHOCTEH pOCCHﬁCKOFO Hapozaa, C(l)OpMPIpOBaHHOCTBI-O HPAaBCTBCHHOI'O CO3HAHU,
OTUYCCKOT'O IMOBCACHH A, CBA3AHHOTO C IMPAKTUYCCKUM ITPUMCHCHUEM JOCTYDKCHHI HAayKH U
ACATCIIbBHOCTBIO YYCHOT'O; OCO3HAHUCM JIMYHOT'O BKJIa/la B IIOCTPOCHHUC YCTOIZHHBOFO 6YI[YIJ_ICFO.

IcTeTHYECKOE BOCIIUTAHHE:

OCTCTUYCCKHUM OTHOUICHUEM K MUPY, BKIIOYas 5CTCTUKY MAaTEMAaTUICCKUX SaKOHOMepHOCTeﬁ, O6T)CKTOB,
3aj1a4, pelIeHu, pacCyKACHHUI; BOCIIPUUMYMBOCTBIO K MATEMaTHIECKUM aCTIEKTaM Pa3IUYHBIX BUIOB
VICKYCCTBA.

du3znyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHUS PUMEHATh MaTeMaTUYECKHe 3HaHUS B UHTEpecax 37J0pOBOro U
Oe3omacHoro oopasa >KM3HHU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/I0POBBIO (310pOBOE MMUTAHUE,
cOayaHCUPOBAHHBIN PEXXUM 3aHATUH U OT/bIXA, peryJsipHas pU3ndeckas akTUBHOCTD); (PU3HMUECKOTO
COBEpIIEHCTBOBAHUS, IIPU 3aHITUIX CIIOPTUBHO-030POBUTEIHHON JEATEILHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPY/Y, OCO3HAHHUEM IIEHHOCTH TPYAO0II00HS; MHTEPECOM K Pa3IndHbIM chepam
HpO(i)eCCHOHaJIBHOfI JACATCIBbHOCTH, CBA3aHHBIM C MaTeMaTHKOU U e¢ NPpUIIOKCHUAMU, YMCHHUCM
COBEPIIIATh OCO3HAHHBIN BBIOOP OyaymIel Mpoeccuu U peain30BbIBaTh COOCTBEHHBIE KU3HECHHBIC TIIAHbI,
TOTOBHOCTBIO M CITOCOOHOCTBIO K MaTEMaTHIECKOMY 00pa30BaHUIO U CAMOOOPA30BaHUIO HA TIPOTSHKEHUN
BCEH KU3HU; TOTOBHOCTHIO K AKTHBHOMY yYacCTHIO B PEIICHUH MPAKTUYECKUX 32/1a4 MATEeMaTHIECKOM
HATPaBIEHHOCTH.

IKoJI0THYecKoe BOCIIUTAHNE:



C(bOpMI/IpOBaHHOCTBIO HKOJOTHYECKOU KYJIbTYpPbI, IOHUMAaHHUECM BIUAHUA COLUATIBHO-9KOHOMHUYCCKUX
IIPOLIECCOB Ha COCTOSTHUE MPUPOJHON U COLUATBHOM Cpefibl, 0CO3HAHUEM TII00aIbHOI0 XapaKkTepa
OKOJIOTHYCCKHUX HpOGHeM; OpHeHTaHHeﬁ Ha IPUMCHCHNUC MATCMATHYCCKUX 3HAHUHU AJIg pCIICHHUA 3a/1a4 B
o0JacTu OKpyXaromiei cpeibl, IIIaHUPOBAHUS TOCTYIIKOB M OL[EHKU UX BO3MOXKHBIX MTOCIIEICTBHUH JIJIs
OKPYKarOILEH Cpebl.

I_IeHHOCTI/I HAYYHOI'O MO3HAHUA:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
OOIIECTBEHHOH MPaKTHKH, TOHUMAaHHEM MaTeMaTHYECKOW HAyKH KaK C(epbl YeIIOBEUECKON ACITEIbHOCTH,
9TaroB €€ Pa3BUTHUS U 3HAUMMOCTH ISl pA3BUTHS LIMBUIN3ALIMHU; OBJIAJCHUEM S3bIKOM MaTEeMAaTUKHU U
MaTeMaTUYECKOHN KyJIbTypOil KaKk CpeICTBOM IO3HAHUS MUPa; TOTOBHOCTBIO OCYILECTBIISATH IPOEKTHYIO U
HCCJIEIOBATEILCKYIO ASITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE.

MeTal’lpe[[MeTHbIe pe3yabTaThbl

MertarnpenmMeTHbIe pe3yIbTaThl OCBOSHHSI TPOrpaMMBbI Y4eOHOTO Kypca «Anredpa u Hayana
MaTeMaTHYECKOr0 aHAJIN3a» XapaKTepU3yIOTCs OBJIaJJCHUEM YHUBEPCAIbHBIMU NMO3HABATEIbHbBIMH
NeHCTBUSMH, YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JICHCTBHUSIMU, YHUBEPCATBHBIMU PETYJIATHUBHBIMA
NEeNCTBUSIMHU.

1) YHuBepcanpHbIC MO3HABATEIbHBIE JICHCTBUS 00eCTieunBaOT (hopMupoBaHUe 0a30BBIX KOTHUTHBHBIX
MPOLIECCOB 00YJArOIMUXCS (OCBOCHHE METO/I0B TTO3HAHUS OKPY>KAIOIIEr0 MUPA; MIPUMEHEHHE JTIOTHUECKHUX,
HCCJICIOBATEILCKUX OIEpaIliid, yMEHUN paboTaTh ¢ HHPOPMAIUELH ).

bazoBrie mornueckue neicTBU:

e BBIBJIATH U XapaKT€PU30BaTh CYIIECTBEHHbIE TPU3HAKN MaTEMATHYECKUX 0OBEKTOB, OHATH,
OTHOIICHUN MEXy MOHATUAMU; (POPMYJIMPOBATh ONPEECIICHUS TOHATHI; YCTaHABINBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALIMH, OCHOBAHUS AJIs1 0000IEHHs U CPAaBHEHM S, KPUTEPUU
IIPOBOJMMOTO aHAJIN3a;

e BOCHPUHHUMATH, POPMYIUPOBATH U IPEOOPA3OBHIBATH CYKACHUS: YTBEPIUTEIbHbIC U
OTpHULaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOLINE; YCIOBHBIE,

e BBUBJISTH MaTEeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (pakTax, JaHHBIX,
HaOJIIO/IEHUSAX U YTBEPKACHUSIX; IIpe/yiaraTh KPUTEPUU /7Sl BBISIBIICHUS 3aKOHOMEPHOCTEN 1
[IPOTUBOPEYUI;

e JIENaTh BBIBOJIBI C HCIIOJIb30BAHNEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U MHIYKTHBHBIX
YMO3aKIIIOUEHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTUU;

e TIPOBOJUTH CAMOCTOSITENIbHO JI0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUM (IIPSIMbIE U OT
IIPOTUBHOT0), BEICTPAUBATh apryMEHTALMIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEDBI;
000CHOBBIBaTh COOCTBEHHBIE CYX/IEHUS U BHIBOJIBI;

e BBIOMpATH croco0 perieHus yueOHo! 3a7auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOIXOAIINNA C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

bazoBrnie nccnenoBarenbCKue NeHCTBUA:

e HCMOJb30BaTh BOMPOCH! KaK UCCIIEI0BATENbCKUM HHCTPYMEHT IMO3HAHUS; POPMYIHPOBATH
BOTMPOCHI, (PUKCUPYIOIIKE POTUBOPEUHE, TPOOIIEMyY, yCTaHABIMBATh HCKOMOE M JaHHOE,
(GbopMHPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

e IIPOBOJUTH CAMOCTOSITENILHO CINIAHUPOBAHHBIN DKCIIEPUMEHT, HCCIEAOBAaHUE 110 YCTAaHOBJICHUIO
0COOEHHOCTEH MaTeMaTH4ecKoro 00beKTa, sIBJICHHUS, TPOLIECCa, BHISIBICHUIO 3aBUCHMOCTEH
MEXTy 00BEKTaMH, SIBICHUSMH, IPOIIECCaMH;



e  CaMOCTOSTENBHO (POPMYIUPOBATH OOOOIIECHHS U BBIBOABI 110 pe3yabTaTaM MPOBEICHHOTO
HAOJIIOICHHS, HCCIIEIOBAHNUS, OIICHUBATH JJOCTOBEPHOCTD MOIYUYEHHBIX PE3yIbTATOB, BBIBOJIOB H
0000I1IeHMIT;

e IPOTHO3HPOBATH BO3MOKHOE Pa3BUTHE IPOIIECCA, 4 TAKIKE BBIABUTATH MPEAMOIOKEHHS O €T0
pa3BI/ITI/II/I B HOBBIX YCJIOBI/ISIX.

Pabora ¢ unpopmarueii:

e BBIIBIATH AeHUIMTHI HH(OpMALINH, TaHHBIX, HEOOXOAMMBIX JJISl OTBETA Ha BOIIPOC M IS
peleHHs 3a/1a4H;

e BbIOMpaATh HHPOPMAIHIO U3 HCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJTM3UPOBATh, CHCTEMATU3UPOBATh
Y MHTEPIIPETUPOBATH MHOOPMAIHIO PA3IMYHBIX BUJOB U (POPM IPEIICTABICHHUS;

e CTPYKTYpHPOBATh HH(OPMAIUIO, IPEACTABIATH €€ B Pa3IMYHBIX (OpMax, HIUTIOCTPUPOBATH
rpadpuyuecKy;

e OIIGHUBAThH HAZECKHOCTH HH(OPMAIINH 110 CAMOCTOSITEIBHO CHOPMYITHUPOBAHHBIM KPUTEPHUSIM.

2) YHuBepcaabHble KOMMYHUKATHBHBIE JICHCTBHUS 00€CIEUnBalOT CPOPMHUPOBAHHOCTh COIMATIBHBIX
HABBIKOB 00YJarOIIHXCSI.

OO01wenue:

e BOCIIPHHUMATH U (POPMYIUPOBATH CYKACHHS B COOTBETCTBUH C YCIOBUSMHU U IETSIMU OOILICHNUS;
SICHO, TOYHO, 'PAMOTHO BBIPAXXAaTb CBOXO TOYKY 3PCHUS B YCTHBIX U IMCbMCHHBIX TCKCTAX, JaBaTh
MOSICHEHUS 110 X0y PELICHUS 3a/1a4ui, KOMMEHTHPOBATh MOIYUYCHHBIN Pe3ysIbTaT;

e B X0je 00CYyX/IeHHs 33aaBaTh BOIPOCHI II0 CYIIECTBY 00CYXKIaeMOH TEMBI, IPOOJIEMBI, PEIIaeMoi
3aJ]auu, BHICKA3bIBATh UJI€U, HALIEIIEHHbIE Ha TOUCK PELICHHUS; COTTOCTABIATh CBOU CYX/IEHUS C
CYXKACHUAMU APYTUX YHAaCTHUKOB Juajiora, O6Hap}I)KI/IBaTI) pasiiniaue U CXoaACTBO HOSHHHﬁ; B
KOPpEeKTHOH Gopme (HopMyIHpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHUS;

e TMPCACTABIIATH PE3YJILTAThI PCIICHUA 3aJa4u, SOKCIICPUMCEHTA, UCCIICAOBAHMA, ITIPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (popMaT BBICTYIIJIEHUS C YUETOM 33J]jay Pe3eHTaluy U
0COOEHHOCTEH ayAUTOPUH.

CoTpyIHUYECTBO:

e TIOHMMATh U HCIIONH30BATh MPEUMYIIECTBA KOMaHIHOW U MHAUBHUIYaTbHON pabOThI IpH
pEeIICHUN y‘I€6HBIX 3a1a4; IpyuHUMAThb 1 CJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpraHM3aII0 COBMECTHOM paboThI, paclpenesaTh BUABI padoT, J0roBapuBaThCs, 00CYKAaTh
MIPOIIECC U Pe3yabTaT pabOThI; 0000IATh MHEHUS HECKOJIBKUX JIFOICH;

e y4acTBOBATh B IPYNIOBBIX popMmax paboTsl (00CyxkaeHUsI, 0OMEH MHEHUI, «MO3TOBBIE IITYPMBD)
Y UHBIE); BBIIOIHSITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C IPYTUMU
YJIeHaMU KOMaH/Ibl; OIIEHUBATh Ka4eCTBO CBOETO BKJIa/la B OOIINI MPOAYKT MO KPUTEPHUSIM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) YHuBepcanbHble peryassTUBHbIE 1eHCTBUS 00ecreunBaroT (OPMUPOBAHNE CMBICIOBBIX YCTAHOBOK U
JKU3HEHHBIX HABBIKOB JINYHOCTH.

CamMoopranuzanus:
COCTaBJIAITh IUIaH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 PEIIEHUS C YIE€TOM UMEIOIINXCS
PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apIryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEILICHUIA C

y4eTOM HOBOHM MH(MOpMAITUH.

CaMOKOHTpOJIb:



e BIIAJICTh HABBIKAMU IMO3HABATENbHON peIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX ACHCTBUH U
MBICIMTENBHBIX IPOLIECCOB, UX PE3YNIbTATOB; BIAIETh CIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCa U PE3yNIbTaTa PELICHUs] MaTEMAaTUYECKON 3a1a4H;

e IMPEIBUICTHb TPYJHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IIPU PEILIEHUU 3a1a4d, BHOCUTD
KOPPEKTHBHI B IEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, IaHHBIX, HAIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

e OLIEHUBATh COOTBETCTBUE PE3YNbTATA LEJIU U YCIOBUAM, OOBIACHATH IPUUMUHBI JOCTUKEHUS WU
HEIOCTUKEHUS PE3YNIbTAaTOB JESITEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY.

IIpeameTHbIe pe3yabTaThI

OcBoeHue yaeOHOTro Kypca «Anredpa 1 Hadalla MAaTeMaTHYECKOTO aHAIM3a» Ha YPOBHE CPEIHEr0 00IIero
00pa30BaHus JODKHO 00ECIIEYNBATH IOCTIKEHHE CISTYIOMINX MTPEAMETHBIX 00pa30BaTeIbHBIX
pe3yNbTaToB:

10-i1 kaace

Yuciaa 1 BLIYMCJIEHUA:

CBOOOJIHO OIEPUPOBATH MOHSATUSMU: PALMOHAIBHOE YMCII0, OECKOHEYHAasl MepuoauyecKas apoob,
HpOIIeHTI)I, I/IppaHI/IOHaJII)Hoe YHCJIO, MHOXKECTBa paIII/IOHaJII)HI)IX nu I[efICTBHTeJII)HI)IX YuCell, MOI[y.HI)

JEUCTBUTEIILHOTO qucia,

IPUMEHSTH IpOOH U TPOLEHTHI JJIs PeIIeHUs MPUKIaJHbIX 3a/1a4 U3 Pa3IMUHBIX OTpacieil 3HaHul U
pEATbHOM )KU3HU;

MPUMEHSTh NMPUOTMKEHHBIE BBIYMCICHUS, TIPaBUIa OKPYTJEHHS, MPUKUIKY M OIEHKY pe3yibTara
BBIYHCIICHHI,

CBO60,I[HO OIICpHUPOBATH IMOHATUCM: CTCIICHL C MCJIBIM ITOKA3aTCJIEM, HCIIOJIb30BATH IMOAXOIALIYIO
q)OpMy 3alIucu HGﬁCTBHTCJ’ILHBIX YHCCII OJid pCIICHUA NPAKTUYCCKUX 3a/iad U IMPEACTABIICHHUA JaHHBIX,

CBOOOJTHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypaIbHOI CTENeHH;

CBO60}1HO ONCpHUPOBATH NOHATUEM: CTCIICHD C PAllMOHAJIBHBIM ITOKA3aTCIIEM;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: JOTapu(M UKcia, JeCAITUUHbIE U HAaTypaJlbHbIE JOrapu(pMbl;
CBO60}1HO ONneprupoOBaTh NOHATUAMHA: CUHYC, KOCUHYC, TAHI'CHC, KOTAHI'CHC YK CJIOBOT'O apryMCHTA,
OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U aPKTAaHI'€HC YHUCIIOBOTO apryMEHTa.
YpaBHeHUS H HEPABEHCTBA:

CBOOOJIHO OINEPUPOBATh TMOHSATHUSMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCHIHHBIC
YpaBHEHUS U ypaBHEHUS-CIICJICTBHS, PABHOCUIIbHBIE HEPABEHCTBA,

NPUMEHATHh Pa3JInYHbIe METOABI PEIICHUS PAlMOHAIBHBIX U JAPOOHO-PALMOHAIBHBIX ypaBHEHUH,
IIPUMEHATH METOJ UHTEPBAJIOB Il PELICHUSA HEPABEHCTB;



CBOOOJHO OINEpPUPOBATh MOHATUSMHU: MHOTOYJIEH OT OJHOW MEPEeMEHHOM, MHOTOYIEH C IeJbIMU
KO3 uUIIMEeHTaMH, KOPHH MHOTOYJIEHa, MPUMEHATH JeJIEHHEe MHOIOWIEHa Ha MHOTOWIEH C OCTAaTKOM,
teopeMy be3y u Teopemy Buera i penienus 3anay;

CBOOOJHO ONEpPHPOBATh HOHATUSAMM: CHUCTEMa JIMHEHHBIX YpPAaBHEHWH, MaTpulla, ONpeIeIuTeNb
MaTpullbl 2 X 2 W ero reoMeTpUYECKUH CMBICH, MCIIONb30BaTh CBOWMCTBA ONpENeNuTens 2 X 2 i
BBIUMCJIEHUSI €r0 3HAU€HUs, NPUMEHITHh ONPEACIUTENIN /ISl PEIICHUS CUCTEMBl JIMHEHHBIX YpaBHEHMH,
MOJEIIUPOBaTh pEalbHbIE CHUTYyallMd C IIOMOINBIO CHCTEMbl JIMHEHHBIX YypaBHEHUH, HCCIE10BaTh
IOCTPOEHHBIE MOJIENIN C IIOMOLIbIO MATPULL M OIPEAETIUTENeH, HHTEPIPETUPOBATh MOIYYEHHBIN pPe3yJIbTaT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMMU JUIs peoOpa3oBaHUsl BbIPaXKEHUI;

BBINIOJIHATH HpeO6p330BaHI/IH YU CJIOBBIX BBIpa)KCHHfI, coAcpxKamux CTCIICHH C paluOHaJIbHBIM
IIOKa3aTcjicMm,

MCIIOJIb30BaTh CBOMCTBA Jorapu(MoB /Ui mpeoOpa3oBaHus JorapuPMUUECKUX BBIPAKECHUIA;

CBOOOZHO OIEPUPOBATh MMOHATHAMH: HPPANUOHAIBHBIC, IOKA3aTCIbHBIC W JIOTapU(PMUICCKHEC
YpaBHEHUS, HAXOAUTh UX PELICHUS C IMOMOIIBIO PABHOCHIIBHBIX MEPEXOIOB MM OCYLIECTBIISS MPOBEPKY
KOpPHEW;

MPUMEHSTh OCHOBHBIC TPUTOHOMETpHYECKHE (HOPMYIIBI ISl TIpeoOpa3oBaHUsl TPUTOHOMETPUICCKIX
BBIPXKEHUI;

CBOOOJHO ONEpUPOBATh MOHSITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, MPUMEHSTb HEOOXOJMMBbIE
(bopMyIibl 1Sl pEIIeHNUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX ypaBHEHUM;

MOACIINPOBATE PCAJIBHBIC CUTyallUM Ha A3BbIKC anre6pm, COCTAaBJIATHL BBIPAXKCHUA, YPABHCHUA,
HEpaBEHCTBA II0 YCJOBUIO 3a/la4M, WCCIIEAOBATh IOCTPOCHHBIE MOJEIH C HCIIOJNB30BAaHHEM armapara
anreOpsl.

DYyHKIUHA U TPaPUKH:

CBOOOJTHO ONEpUPOBaTh MOHATUAMM: (YHKLHUSA, CHOCOOBI 3ahaHus (PYHKIMH, B3aUMHO OOpaTHbIE
¢byHkuuu, KoMmMmo3uuus QYHKIUH, rpaduk (QYHKIUH, BBIIOJHATH JJIEMEHTApHbIE MpeoOpa3oBaHuUs
rpadukoB QpyHKUIHNH;

CBOOOJTHO ONEPUPOBATH MOHATUAMU: O0JIACTH ONPEIENCHUSI U MHOKECTBO 3HaYCHUH (QYHKINHU, HYJIH
(GYHKIIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: UYETHBIE M HEUETHBIC (YHKLUHU, MEepUOANYECKHE (DYHKIUH,
POMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBbl U MUHUMYMBI (DYHKITH, HauOOJIbllee U HauMEHbIIIee
3HaueHue PYHKINHU Ha IPOMEXKYTKE;

CBOOOJTHO ONEpUpPOBATh MOHATHIAMMU: CTENEHHAas (PYHKIHS C HATYpaJbHBIM M IIEJIBIM ITOKa3aTeleM,
rpaduK CTENEHHON (YHKLIMU C HAaTypalbHBIM U LEJBIM IOKa3aTeneM, rpaduk KOpHs N-Oi CTENEHM Kak
(GyHKIMM 0OpaTHOW CTENEHN C HATypaJIbHBIM ITOKA3aTeleM;

ONEepHUpOBATh TMOHATUSAMH: JIMHEHHas, KBaJpaTHyHas M JIpOOHO-TUHEHHas (YHKIHH, BBITOJIHATH
3JIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOCHHUE UX TPaHKOB;



CBOOOJHO ONEpUPOBATh MOHATUSAMU: TOKa3aTellbHasd U Jorapugmuueckas QyHKIUU, UX CBONCTBA U
rpaduKu, UCIIOJIb30BATh UX TPaPUKU AJIS peLICHUS YpaBHEHHUIH;

CBOOOAHO  OMEpUpOBaTh  MOHSTUSIMU:  TPUTOHOMETPUYECKAs  OKPYXKHOCTb,  OIpeleeHHE
TPUTOHOMETPUUECKUX (YHKIIMI YUCIOBOTO apryMEHTa;

UCTOJIB30BaTh TpaduKu (YHKUUN JUIS UCCIIEAOBAaHUS NPOIECCOB M 3aBUCHUMOCTEH MpPU pEIICHUH
3a1a4 U3 JPYruX y4eOHBIX MPEAMETOB U pealibHOM KHU3HU, BbIpaxaTbh (GOpMyJIaMU 3aBUCUMOCTU MEXIY
BEJIMYMHAMU;

Hauvana maTemMaTuyeckoro aHajamsa:

CBOOOJTHO OIEPUPOBATH MOHATUSAMU: apUPMETHUECKass U T€OMETPHUECKasi MPOrpeccHsi, 06CKOHEYHO
yOBIBafOIIasi TEOMETPHUYECKAsT MPOTPECCHsi, TMHEHHBI M SKCIIOHEHIIMAIBHBIA POCT, (HopMysa CIIOKHBIX
MIPOLIEHTOB, UMETh MPEICTaBICHUE O KOHCTAHTE;

MCIIOJIb30BaTh IIPOIPECCUH JUIsl pELIEHMSI pealIbHBIX 33]1a4 IPUKJIAJHOTO XapaKTepa;

cBOOOIHO ONEepUpPOBATH MOHATUSIMU: M1OCJIe/I0BATEIbHOCTD, C0COObI 3a/1aHUs
MOCJIEIOBATEIbHOCTEN, MOHOTOHHBIE W OIPAHUYEHHBIE MOCIEAOBATEIBHOCTH, ITOHUMATh OCHOBBI

3apOXKACHUA MATCMATHYCCKOI'0 aHaJIn3a KaK aHaJIM3a OECKOHEYHO MaJIbIX;

CBOOOJTHO ONEPUPOBATh MOHATUSIMH: HENPEPhIBHBIC (YHKIIMU, TOUYKU pa3pbiBa rpapuka QyHKIHH,
aCUMNTOTHI rpaduka yHKINH;

CBO60,I[HO ONCpHUPOBATH TIOHATUCM: q)YHKI_[I/ISI, HCIIPEpbIBHAsA Ha OTPE3KC, NPUMCHATH CBOMCTBa
HCIIPCPBIBHBIX (I)YHKI_II/Iﬁ JJI pCIICHUS 3a1a,

CBOOOJTHO OTEpPUPOBATh IMOHATHUSMHU: TEpBas W BTOpas NMPOU3BOJHBIE (YHKIMHU, KacaTelbHas K
rpaduxy GyHKINH;

BBIUHCIISATH MIPOU3BOJHBIE CYMMBI, MPOU3BEICHUS, YaCTHOTO U KOMITO3UIIUU JBYX (PYHKIMM, 3HATbH
IIPOU3BOIHBIE AIEMEHTAPHBIX (PYHKIINIA;

HUCIIOIBb30BaATh FGOMeTpI/I‘ICCKI/Iﬁ nu (1)1/13H‘~IGCKI/II>1 CMBICJT HpOHSBOI{HOﬁ 1A pemeHI/m 3aaa4.
MHo:kecTBAa U JIOTHKA:
CBO60}1HO OHepI/IPOBaTI) INOHATUAMU: MHOXKECTBO, onepaupm HaJ MHOXXECTBaMU,

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar i OIMCAaHUs peajbHBbIX IPOLECCOB U
SBJICHUH, IPU PELICHUN 3a]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

CBO60I[HO OIICpHUPOBATH MNOHATUAMHU: OHNPCACICHHUC, TCOpPCMa, YPABHCHHUC-CICIACTBUC, CBOMCTBO
MAaTEMAaTHYICCKOI'O O6’beKTa, A0Ka3aTeJIbCTBO, PABHOCUJILHLIC YPABHCHUA U HCPABCHCTBA.

11-ii kaace

Yucia 1 BLIYHCICHUA:



CBOOOJIHO OTIEPUPOBATH TMOHATHUSIMH: HATypajdbHOE M IIEJ0€ YHCIIO, MHOXKECTBA HATypajdbHBIX H
LEJbIX YHCEJ, UCTI0JIb30BaTh NMpHu3HaKku aenumoctu nenbix yucen, HOJ[ m HOK HarypanbHbIX uncen ais
peuienus 3a1a4, IPUMEHATh aIropuT™M EBKinaa;

CBO60,I[HO OIICpHUPOBATH IIOHATHEM OCTAaTKa II0 MOJAYJIO, 3allMChIBaTh HATYPAJbHBIC YHCIA B
PA3JIMYHBIX MO3UIUOHHBIX CUCTCMAX CUHUCIICHUA,

CBOOOJHO OIEPUPOBATH IMOHATUAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX YHCEl,
IPEACTaBIATh KOMIUIEKCHBIE YHUC]a B aireOpauyeckod M TPUTOHOMETpHUYECKOW (hopMme, BBIOIHATH
apu(dMeTHUECKUE OTepaliy ¢ HUMU B U300pakaTh Ha KOOPAWHATHOM MJIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBO6OI{HO ONCpHUpOBaATh IMOHATHAMU: HPPANUOHAJIBHBIC, IIOKA3aTCIBHBIC H JIOFapI/I(i)MI/I‘-IeCKI/IC
HCPABCHCTBA, HAXOAUTHb UX PCHICHHA C IIOMOIIBIO PABHOCHIIBHBIX IIEPCXOA0B;

OCYIIECTBIISATH OTOOP KOPHEN IIPU PEIIEHUU TPUTOHOMETPUYECKOTO YPAaBHEHHUS;

CBO6OI[HO OIICPUPOBATL MOHATHEM TPHUI'OHOMCETPUYCCKOC HCPABCHCTBO, IIPHUMCHATH H€O6XO,Z[I/IMBIG
(1)OpMy.]'IbI AJI1 pCIICHUA OCHOBHBIX THIIOB TPUT'OHOMETPHUYCCKHUX HCPABCHCTB,

CBO6OI[HO ONeprupoOBaTh IOHATHAMHU: CHCTEMAa U COBOKYIIHOCTH ypaBHeHI/Iﬁ H HCPABCHCTB,
PaBHOCUJIBHBIC CHCTEMbI W CHCTCMBLI-CICACTBUA, HAXOJAUTb PCHICHHUA CHUCTCMbI H COBOKyHHOCTeﬁ

pallOHAJIbHbIX, HPPAIUMOHAJIbHBIX, IIOKA3aTCIIbHBIX U J'IOI‘apI/I(bMI/ILICCKI/IX ypaBHCHI/Iﬁ 1 HCPABCHCTB;,

peuiaTtb panOHAJIbHBIC, HppauOHAJIbHBIC, IMIOKa3aTCJIbHEIC, J'IOFapI/I(I)MI/ILIeCKI/IC u
TPUTOHOMCTPHUYCCKUC YPABHCHUS U HCPABCHCTBA, COACPIKAINEC MOAYJIHN U ITapaMETPBhI;

NPUMEHSTh TpadUyecKue METOJAbl JJIsl pElIeHHs] YpaBHEHHWH M HEpPaBEHCTB, a TaKXe 3ajad ¢
napamMeTpamu;

MOJIEJIMPOBaTh peajibHble CHUTYallMd Ha S3bIKE alreOpbl, COCTABJIATH BBIPAKEHUS, YPABHEHMS,
HEPaBEHCTBA U MX CHUCTEMBI 10 YCIOBHIO 3aJla4d, UCCIIEOBATh IIOCTPOCHHBIE MOJIENN C UCIOIb30BAHUEM
anmapara ajnreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH pe3yibTar.

DyHKIUHN U TPaQUKH:

CTpOUTH TI'padUKU KOMIO3UIUHN (PYHKUIUH C MOMOUIBIO 3JIEMEHTApPHOTO HMCCIECIOBAHUS U CBOWMCTB
KOMIO3UINH JIBYX (DYHKIIHA;

CTPOUTH TeoMeTpHueckre 00pa3bl ypaBHEHUH 1 HEPABEHCTB Ha KOOPIMHATHOM MJIOCKOCTH;
CBOOOJHO ONEPUPOBATH MOHATUAMU: IPaUKN TPUTOHOMETPUUECKUX (YHKIIHIA;

NPUMEHATH QYHKIMU 11 MOACTUPOBAHUS U UCCIIEIOBAHNUS PEAbHBIX MPOLIECCOB.

Hayana maTemMaTH4yecKkoro aHajamsa:

MCIOJIb30BaTh IPOU3BOHYIO Ui UCCIIEIOBAaHUS PYHKIIMM HA MOHOTOHHOCTh U 3KCTPEMYMBI;

HAXOJUTh HaUOOIbIIIEe U HANMEHbIIIee 3HAYCHHS (PYHKIIMK HEMPEPHIBHON Ha OTPE3KE;



UCIIOJIb30BATh MPOU3BOTHYIO ISl HAXOXKICHHUS HAMIYYIIErO PEIICHUS B MPUKJIAIHBIX, B TOM YHCIIC
COIMATIbHO-9KOHOMUYECKUX, 3ajayax, JJIs OMpPEACICHUS CKOPOCTH M YCKOPEHHUS Mpollecca, 3aJaHHOTO
dbopMmyIoit uimu rpaduKom;

CBOOOZHO ONEpUPOBATH MOHATHAMHU: NEepBOOOpa3Hasi, ONpPEACIEHHBI WHTETpaj, HaXOAUTbH
nepBOOOpa3HbIE AIEMEHTAPHBIX (DYHKIMN M BBIYUCIATH HHTErpai o ¢popmyie Hetorona-JleiiOHuma;

HaxoAuTh IJIOMaau IINIOCKHUX (1)I/Il"yp 1 00BEMBEI TEJI ¢ IIOMOIIBIO MHTETpAia;

UMETh TMPEACTABICHUE O MaTEeMaTHYeCKOM MOJCIMPOBAHMM Ha TMPUMEpPE COCTABJICHUS
muddepeHIMATBHBIX YPaBHEHHI,

peliaTh NPUKIAAHBIC 3aa4i, B TOM YHUCJIC CONAJIbBHO-9KOHOMHWYECKOI'0 U (I)I/ISI/I‘ICCKOFO XapakTepa,
CpeacTBaMu MaTCMaTUUCCKOTO aHAJIM3a.

Conep:xanmne y4eOHOro Kypca
10 KJIACC
Yucia 1 BLIYUCIECHUSA

Pammonanbupie  ymcna. OOBIKHOBEHHBIE W JIECATHYHBIE ApOOM, TPOLEHTH, OECKOHEYHBIC
nepuopuyeckue Jpobu. Ilpumenenue npoOelt M NPOLEHTOB I pEIICHUS MPHUKIAAHBIX 33734y U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pealbHOU JKU3HHU.

HevictButenpHble uncia. ParmoHaiibHbIe M UppAlMOHAIbHBIC YHCia. ApU(pMETHYECKUE OTIEPAINH C
JNEHUCTBUTENBHBIME YHCIaMU. Moaynb JEHCTBUTENBFHOTO 4YHClIa M ero cBoiicTBa. [lpubmmkéHHbIe
BBIYMCIICHHUS], IIPABUJIA OKPYTJICHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYMCICHUN.

Crenenp ¢ nensiM nokasareneMm. bunom Heiorona. Mcnone3oBanue noaxozsmeid ¢GopMbl 3amucu
JENCTBUTEIIBHBIX YMCEN IS PEILICHMS IPAKTUYECKUX 3aa4 U NIPEACTaBICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENEHHU U €ro CBOMCTBA.
CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTEIEM U €€ CBOWCTBA, CTENEHb C AEHCTBUTEIBHBIM I10KA3aTEIEM.
Jlorapudm yucna. CoiictBa orapudma. JleciTuunble 1 HaTypaibHbIE JIOTapU(PMBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YUCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC U apKTaHI'€HC
YHUCJIOBOTO APIyMEHTA.

YpaBHeHUs M HEPABEHCTBA

ToxzaecTBa M TOXIECTBEHHbIE NMpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb ypaBHEHHUS. PaBHOCHIIbHBIE
YpaBHEHUS U ypaBHEHUA-CIIEACTBY. HepaBeHCTBO, pelieHue HEPABEHCTBA.

OcHOBHBIE METONIbI pEIIEHUS LENbIX M ApOOHO-pallMOHANBHBIX YpPaBHEHUH W HEPaBEHCTB.
MHorowieHsl OT OJHON MEPEMEHHOMU. JlelleHne MHOTOYIEHAa HA MHOTOYIEH ¢ ocTartkoM. Teopema besy.

MHorouieHsl ¢ nenbiMu koddpdurnrentamu. Teopema Buera.

[IpeoOpa3zoBaHys YUCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTENICHH U KOPHH.



HppauronaneHble ypaBHeHNs. OCHOBHBIE METO/bI PEIICHNS UPPALMOHAIBHBIX YPABHEHMIA.
[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPABHEHUH.
[Tpeobpa3zoBanue BbIpaKEHHM, COIepKalINX JorapudMBbl.

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI pEIICHUS JIOTapu(MUIECKUX YPABHEHHIA.

OcHoBHBIe TpuUroHomerpuyeckue (popmyinsl. [IpeobpazoBaHne TPUTOHOMETPUYECKHX BBIPAKEHUI.
Pemienne TpuroHOMETPUYECKUX YPAaBHEHUM.

Pemienue cucrteM NMHEWHBIX ypaBHEHU. MaTpuilia CUCTEMBI IMHEHMHBIX ypaBHEeHU. OnpeaenuTeNlb
MaTpuIbl 2X2, ero TeOMETPUYECKHM CMBICII M CBOMCTBA, BBIYMCIICHHE €ro 3HAYCHUs, MPUMEHEHUE
OTIPENICTUTEINS JJIsl PEIICHUS] CUCTEMBI JIMHEWHBIX ypaBHEHHU. PellleHrne mpuKIIagHbIX 3a7a4 C MOMOIIBIO
CHUCTEMbl JIMHEWHBIX YypaBHeHUU. lccnenoBaHne mOCTPOEHHONM MOJEIM C IMOMOIIBK MaTpull U
OIpEICIIUTENEH.

ITocTpoeHne MaTeMaTH4ECKUX MOJEIIEH PEeaIbHOM CUTYallMH C TIOMOIIBK YPABHEHUN U HEPABEHCTB.
[IpuMeHeHNEe ypaBHEHHH M HEPABEHCTB K DPEIIEHUIO MATEMaTHYECKMX 3alad M 3a7ad U3 pa3iIudHbIX
o0ractell HAyKU U peaIbHOM JKU3HH.

DOyHKIUH U rPpauKu

OynHkus, crnocoObl 3amanus (yHkuH. B3anMuo oOpatHble QyHKiuu. Kommnoswmms ¢yHKIHIA.
I'paduk pynkuun. dnemeHrapHble mpeodpazoBanus rpaduKkoB GyHKINHI.

Ob6nacte onpeneneHuss M MHOXecTBO 3HaueHuM ¢yHkuuu. Hymu ¢ynkuuun. ITpomexyTku
3HaKomocTossHcTBa. YéTHple U Heu€THhle ¢QyHKuuu. Ilepuonuueckue @ynkuuu. I[IpomexyTku
MOHOTOHHOCTH (PyHKIMH. MakcuMymbl U MUHUMYMBI QyHKIMU. Hanbonbiiee 1 HaMeHblllee 3HAUEHUS
(GYHKLUU Ha TPOMEKYTKE.

JluneiiHas, kBajgpaTuyHas U JAPOOHO-IMHENWHAs QYHKIMH. OJIEMEHTApHOE HCCIEIOBAHUE U
MOCTPOEHNE UX TPaUKOB.

CrenenHas (pyHKIUS ¢ HATypaJIbHBIM M IIeJIbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u
rpaduk KopHs N-0i1 cTeneHu Kak pyHKIHUN 0OOpaTHOM CTENEHU C HaTypalbHbIM ITOKA3aTEJIEM.

[Toka3zarenbHas u norapupmudeckas QyHKIMH, UX CBOWCTBa U rpaduku. Mcnons3oBanue rpadukoB
GyHKIMH 15 pereHnst ypaBHEHUH.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpEAEIeHHE TPUTOHOMETPUUECKUX (YHKIMHA YHCIOBOTO
apryMeHTa.

OyHKIMOHATBHBIE 3aBUCMMOCTH B pEAIbHBIX IIpolleccax M SIBICHUAX. [paduku peanbHBIX
3aBUCHUMOCTEM.

Hauyana MaTeMaTH4ecKoro aHaju3a
ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHHsA IOCIENOBAaTENIbHOCTER. MeTonm MaTreMaTHYecKOi

HHAYKIUU. MOHOTOHHEIE n OI'paHUYCHHBIC IOCIC0BAaTCIBbHOCTH. I/ICTOpI/IH BO3HHUKHOBCHUS
MaTEeMaTHYECKOr0 aHAJIN3a KaK aHaJu3a OSCKOHEYHO MaJbIX.



Apudmernueckass M TeoMeTpuyeckas mporpeccud. beckoHedHO yObIBaromiasi reomMerpudeckas
nporpeccusi. Cymma OeckOHEYHO yOBIBAIOIIEH TEOMETPUYECKOW mporpeccuu. JIMHEWHBIH W
AKCIOHEHLIMAIbHBIA pocT. Uncino e. Dopmyna CIOXKHBIX IPOLEHTOB. Vcronb30BaHUE MPOrpeccuu Uis
pelIeHus: pealibHbIX 3aJ]1a4 MPUKIIAIHOTO XapaKTepa.

HenpepeiBable ¢yHKIMM ¥ uX cBoiicTBa. Touku paspbiBa. ACUMOTOTHI TpaduKOB (QYHKIHIL.
CpoiicTBa (hyHKIMII HENpEpbIBHBIX Ha OTpe3Ke. MeToJ HMHTEpBaJOB Uil pPEUICHUS HEPaBEHCTB.

[IpumeHeHre CBOMCTB HENPepbIBHBIX (YHKIUI JIJIsl pEIIeHUs 3a/1a4.

[lepBast u BTOpas mpousBoAHble (yHKIHUU. OnpenencHne, reOMETPUIECKUNA U (PU3HUECKUI CMBICI
IPOM3BOIHOW. YpaBHEHUE KAacaTeIbHOM K rpaduKy (QpyHKIUH.

[IponsBoxHble 3meMeHTapHBIX (GyHKIUHA. [Ipom3BomHAas CyMMBI, NPOW3BEACHUS, YAaCTHOTO H
KOMITO3UIIUH (PYHKITHH.

MHo:xecTBa M JIOTHKA
MHOXecCTBO, oOIepaldd HaJl MHOXECTBaMM M UX cBoiicTBa. Jlmarpammer Oiinepa—Benna.
[IpuMeHeHre TEOPETUKO-MHOKECTBEHHOTO allrapaTa Jyisi OMCaHusl peabHbIX MPOIIECCOB U SBJICHUI, IpU

pCHICHUHU 3a4a4 U3 APYTHUX y‘le6HBIX npeaAMCETOB.

OmnpezencHue, Teopema, CBOHCTBO MaTeMaTHYECKOro O0OBEKTa, CIIEJACTBHE, J0Ka3aTeiIbCTBO,
PaBHOCHJIbHBIC YPABHEHHUSI.

11 KJIACC

Yucia ¥ BLIYUCTEHHSA

Hatypanbnbie u uensle yucna. [IpuMeHeHrne MPU3HAKOB JETMMOCTH IENBIX YKCEN, HAUOONBIIHIA
obmuii nenmurensd (nanee — HOJl) u naumensiee oo6mee kparnoe (ganee — HOK), ocrarkoB mo mMomyito,
aJIropuTMa EBKJ'H/II[a AJid pCIICHU 3aaa4 B LCJIbIX YHCIax.

KommiekcHpie uymcna. Anredpawdeckass ¥ TPUTOHOMETpUYECKas (HOPMBI 3alMCH KOMIUIEKCHOTO
qucilia. ApI/I(i)MeTI/I‘IeCKI/Ie ornepanu C KOMIINICKCHBIMU YHCJIaMU. I/Iso6pa>KeH1/1e KOMIIJICKCHBIX YHCECJI Ha
KoopAauHaTHOM T1iockocTH. @Dopmyna MyaBpa. KopHu N-0if cTemeHM #3 KOMIUIEKCHOTO YHCIHA.
[IpumeHeHre KOMIUIEKCHBIX YHCEN JUTsl pelIeHus (PU3MUECKUX U TE€OMETPHUUSCKUX 3a7ad.

YpaBHeHHUsI M HEpaBEHCTBA

Cucrema u COBOKYITHOCTbH ypaBHeHI/Iﬁ U HCPABCHCTB. PaBHOCUIBHBIE CHCTEMBI U CHCTEMBI-
CIICACTBHUA. PaBHOCHIIBHEIC HCpaBCHCTBA.

OT60p KOpHEW TPUTOHOMETPHUUECKUX YPaBHEHUU C MOMOIIBIO TPUTOHOMETPUUYECKOW OKPYKHOCTH.
Pemennie TpUroHOMETpHUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEeIICHUS ITOKA3aTeNbHBIX U JIOTapU()PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHUS UPPALIUOHATILHBIX HEPABEHCTB.



OcHOBHBIE METOJIbI pEHIEHHs] CHCTEM W COBOKYIHOCTEH palMOHAIbHBIX, HpPPAllMOHANbHbIX,
MOKa3aTeNbHbBIX U JOrapu(PMUUECKUX YPaBHEHUM.

YPaBHeHI/IH, HEPABCHCTBA U CUCTEMEI C ITapaMETpaMu.

IIpuMeHeHHe ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTeMaTUYEeCKUX 3a1ad M 3a1ad U3
pa3MyHbIX 007acTeil HAYKH U peaIbHOM KU3HHU, HHTEPIPETAlUs OTYYEHHBIX pPe3yIbTaToB.

DOyHKIUM U rpadpuku

I'paduk xomnozunuu ¢yHkiuil. [‘eomerpudeckue oOpa3bl ypaBHEHHH M HEPaBEHCTB Ha
KOOPJMHATHOM IJIOCKOCTH.

Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TPAPUKH.

['padmyeckue METOBI pelIeHNs] ypaBHEHUN U HEpaBeHCTB. | 'paduueckiie METOIbI pEICHHs 33124 C
napaMmeTpami.

Hcnonw3oBanue rpaduxoB (GyHKIUN IS HCCIEAOBAaHUS IMPOIECCOB U 3aBUCUMOCTEH, KOTOpHIE
BO3ZHHKAIOT MPY PEIICHUH 334 U3 IPYTrUX YUYeOHBIX MPEAMETOB U PEeaTbHOM )KU3HU.

Havana MaTeMaTH4eCKOro aHAJIN3a

[IpumeHeHre NPOU3BOJHOW K HCCIENOBAaHUIO (YHKIUMH HAa MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxaenne HanOombIIero 1 HaMMEHbILEr0 3HAYCHHU I HelpepbIBHOW (PYHKIIMU Ha OTPE3KE.

[TpuMeHeHre MPOU3BOIHOM Il HAXOXJICHHUS HAMIYYIIIEero PEIICHUs] B MPUKIAJHBIX 3a1adax, JJIs
OIPEJICTICHUS] CKOPOCTH M YCKOPECHUS TPOIIecca, 3aaHHOT0 POPMYJIIOi Wil rpaguKoOM.

[TepBooOpazHasi, OCHOBHOE CBOMCTBO NepBooOpa3HbIX. IlepBooOpaszHble 3MeMEHTApHBIX (DYHKIHIA.
[IpaBuna HaxoXAEHUS IEPBOOOPAZHBIX.

Nurerpan. I'eoMerpruueckuid CMBICT HMHTErpasa. BbIUKCIIEHHE ONpPENeNEéHHOrO HHTErpajia IIo
dopmyne Herorona-Jleitbnuia.

[IpumeHeHre uHTerpaia g HaXOXACHUS IJIOMaAed MIOCKUX GUryp U 00bEMOB T€OMETPUUECKUX
Tell.

[Tpumeps! pemenuit nuddepeHanbHbIX ypaBHeHIH. MaTemaTnueckoe MOIETMPOBaHNE pealbHbBIX
IPOIIECCOB ¢ TOMOIIBIO AU PepeHIInanbHbIX YpaBHEHUH.



TemaTnuyeckoe MJIaHUPOBaAHHUE

10-# knace
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne | HaumeHoBaHue pa3jiesioB U (uudposbie)
/11 | TeM NPOrpaMMmblI Beero Kontposbubie | IIpakTuieckue | ogpazoparebHbie
padoThI padoThI pecypebl
MHOXECTBO 1€HCTBUTEIIBHBIX
yucesn. MHOrO4JIeHsl.
1 PanmonansHble ypaBHEHUS U 24 1 Aurebpa. 10 knace,
000 «WIKnace»
HepaBeHCTBa. CUCTEMBI
JINHEMHBIX YPaBHEHUH
T «
OyHKIUYN U TpapUKH. POHANED Obuako
2 CrenenHast GyHKIHS C LETBIM 12 1 sHanuity. Maremariia.
OKA3aTeIeM 10 kmacc, OOO
«Duzukon Jlad»
Apudmernaeckuit KopeHs N- TpeHazKep «Obraxo
o 3HaHUN». Maremaruka.
3 Oif CTEIICHH. 15 1
UppaunoHaibHble ypaBHEHUS 10 renace, 00O
ppatt yp «Duzukon JIad»
IToka3zarenbHast QyHKIMSL. Anre6pa. 10 xnacc,
4 10 1
[TokazarenabHble ypaBHEHUS 000 «WIKnace»
T
Jlorapudmuueckas GyHKIHUS. PEHANED «Obaaxo
5 Toraprdmutecke 18 1 3HaHui». MaTemaruka.
ABHCHIS 10 kmacc, OOO
P «Duzukon Jlab»
Tpuronomerpuyeckue Anre6pa. 10 xnacc,
6 22 1
BBIPAKECHUS U YPaBHEHUS 000 «IKnace»
Tpenaxep «O6nako
[TocnenoBarenpHOCTH U 3HaHUN». Maremaruka.
7 10 1
IIpOrpeccuu 10 xnace, OOO
«®Du3ukoH Jlad»
Tpenaxep «O6nako
HenpepriBable QyHKIIUY. 3HaHUN». Maremaruka.
8 20 1
IIponsBonHas 10 xnace, OOO
«®Du3ukoH Jlad»
9 [ToBTOpenue, 0600MIIEHNE, 5 3
CUCTEMAaTH3alysl 3HaHUU
OBIIEE KOJIMYECTBO YACOB 136 11
[10 ITPOT'PAMME




11-it kiace

Koau4decTBo 4acoB DJIeKTPOHHbIE
HaunumenoBanue
Ne a31eJI0B M TeM (ungposere)
wn|P B Kontpoarneie | [IpakTHueckue | ogpasoBarenpubie
NPOrpamMMmbl cero
padoThI padoThI pecypesl
Uccnenosanue
10! Anrebpa. 11xmnacc,

1 (GYHKIHHA C TOMOIIIBIO 22 1 000 «SIKiiacey

MPOU3BOAHOMN
Tpenaxep
epBooGnasHas u «0O01aK0 3HaHUID.

2 Herr anp 12 1 Maremaruka.

p 11 ximacc, OOO
«Pu3ukon J1ad»
I'paduku
TPUTOHOMETPUICCKIX Anre6pa. 11xnace

3 KLU, 14 1 : ’
Gynu 000 «IKnacey
Tpuronomerpuueckue
HEpaBEHCTBA
HppaunonanbHbie Tpenascep
n(]i?asaTeanHe " ’ «O0I1aKo 3HaHUNY.

4 24 1 MaremaTtuka.
Jorapu@muuecKue 11 xnace. 000
HEPABEHCTBA >

P «Duzukon J1ad»
Tpenaxep
«O0mako 3HaHUNY.

5 KomimiekcHbIe yncia 10 1 MaremaTuka.

11 kmacc, OOO
«Duzukon JIady»

6 Harypanbusle u 10 1 Anre6pa. 11kmacc,
eable Yynuciia 000 «IKnacey»
CucreMnl Tpenaskep

AlMOHAIBHBIX o
EI uaHHOHaHBHI:IX «0O01aK0 3HAHUID.
7 pp 12 1 Maremaruka.
[IOKa3aTeJIbHbIX U 11 xnace. 000
M
TIOrapu)MUIECKHX «Dusukon J1ad»
YpaBHEHUH
Tpenaxep «Obnaxo
3anaun ¢ 3HAHUN.
8 HADAMETDAMI 16 1 MaremaTuka.
PaMeTp 11 xiace, 00O
«Dusukon JIab»
IloBTOpEHME Tpenaxep
06061111; - ’ «0O01aK0 3HAHUID.

9 i 16 2 Maremaruka.
CHCTEMATH3ALIS 11 xnace. 000
3HaHUHU §

«Dusukon J1ad»




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME
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