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MOSICHUTEJIBHASA 3AIINCKA

Pabouass mporpamma y4eObHOTO Kypca «Anredpa W Hadaja MaTEMaTHYECKOTO
aHanu3a» 6a30BOro ypoBHs Ji1st o0yyaromuxcs 10 —11 kimaccoB pazpaboTaHa Ha OCHOBE
denepaabHOr0 rocyAapCTBEHHOT0 00pa30BaTEIbHOTO CTaHIApTa CPETHEro OO0IIEero
oOpa3oBaHus, ¢ YY4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUMN, MPEABIBIAEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHUIO, W TPAJULIHUA POCCUHCKOTO  00pa3oBaHMS.
Peanuzanust mporpammbl 00€CTI€UMBAET OBJIAJICHUE KIIIOYEBBIMU KOMIIETEHIIUSIMHU,
COCTABJISIIOUIMMU OCHOBY JUIsl CaMOpAa3BUTUS W HENPEPHIBHOIO 00pa3oBaHUs,
[[EJIOCTHOCTh  OOMIEKYJIbTYPHOTO, JUYHOCTHOTO U TO3HABaTEIBHOTO Pa3BUTHS
JUYHOCTU 00yYaroIuXcsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayana MaTeMaTHYECKOTO aHANIM3a» SBJSETCS OJHUM U3
HauboJiee 3HaUMMBbIX B IPOTrpaMMe CTapUIeH MIKOJIbL, IOCKOJIBbKY, C OJJHOW CTOPOHBI, OH
o0ecrieunBaeT MHCTPYMEHTAJIbHYIO 0a3y Uil U3y4EHHUs BCEX €CTECTBEHHO-HAYUYHBIX
KYpPCOB, a C JPYTrOM CTOPOHBI, (POPMHUPYET JIOTHUECKOE M AOCTPAKTHOE MBIILICHUE
yYalllUXCS Ha YpPOBHE, HEOOXOJAMMOM JUIsl OCBOEHHSI KypCOB HH(DPOPMATUKH,
OOIIIECTBO3HAHHUSA, WCTOPUH, CIOBECHOCTH. B paMkax naHHOro Kypca ydauguecs
OBJIJICBAIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTopas (popMyJupyeT
CBOM JIOCTHKEHUSI B MaTeMaTU4YeCKoOn (hopme.

Kypc anre6psl 1 Hayana MaTeMaTHYECKOIO aHalu3a 3aKJIaJbIBAET OCHOBY IS
YCHENIHOTO OBJIAJIEHUS 3aKOHaMH (DM3HKH, XUMUHU, OMOJIOTHH, TOHUMAHHSI OCHOBHBIX
TEHACHIIUA SKOHOMHMKH W OOILIECTBEHHOW >KW3HHU, IMO3BOJSET OPUEHTHPOBATHCS B
COBpPEMEHHBIX IU(PPOBBIX U KOMITbIOTEPHBIX TEXHOJIOTHX, YBEPEHHO UCIIOJIB30BaTh UX
B IOBCEIHEBHOM >XM3HU. B Toxe Bpems oBlajieHue aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH MaTEMaTUYECKUMHU KOHCTPYKUUSMHM pa3BUBAET yMEHUE HaXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH  YTBEP)KICHHS, HCIOJIb30BaTh
000OIIeHNE U KOHKPETH3allMI0, a0CTparupoBaHHE W AaHAJOTUIO, (OPMUPYET
KpeaTUBHOE M KpUTHYECKOE MbIIUIeHHe. B Xome u3ydeHus anreOpbl W Hauail
MaTEMaTUYECKOr0 aHaju3a B CTaplled IIKOJEe yyalluecs MOJy4aroT HOBBIA OMbBIT
pelieHusl MPUKIAIHBIX 3a7a4, CaMOCTOSITEIBHOTO MOCTPOEHUS MaTeMaTHYECKUX
MOJIEJI€N peaIbHbIX CUTyalluid U MHTEPIPETALNH MTOJTYUYEHHBIX PEIICHUN, 3HAKOMSITCS
C IpUMEpPaMH MaTEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJE, HAYKE U B UICKYCCTBE, C
BBIJIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSMHA U UX aBTOPAMM.

Kypc o0namaer 3HauMTENbHBIM BOCHUTATENbHBIM MMOTEHIIMATIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 ydeOHbI Marepuai, CHocOOCTBYIOUIUMH (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHMs, TaK M uepe3 CHelHuPuKy y4eOHOHl eATeIbHOCTH,



TpeOyIoIIeil caMOCTOSITENIbHOCTH, aKKYPaTHOCTH, MPOJIOJDKUTEIBHON KOHLIEHTPALUU
BHUMAHUS U OTBETCTBEHHOCTH 3a MOJIyUYCHHBIN PE3YJIbTaT.

B ocHoBe mMeTonuku o0ydeHus anreOpe v HavajaM MAaTeMaTHUYeCKOro aHaliu3a
JICKUT JIEATETbHOCTHBIA MPUHIUI O0yYEeHHUS.

Crpykrypa Kypca «Anredpa M Hayaiza MaTeMaTHYECKOTO aHAJIN3a» BKIIOYAET
CIEAYIOIIUE COJEPKATEIBHO-METOANYECKUE JIMHUM: «Yucna ¥ BBIYHCICHUS,
«Dynkunn U rpaduxny, «YpaBHEeHUS U HepaBeHCTBa», «Hadana maTemaTH4eckoro
aHanuza», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE COOEPKATENbHO-METOAUYECKHE
JUHUU M3YyYalOTCS Ha MPOTSHKEHUU JBYX JIET OOy4deHHsT B CTaplied MIKoJe,
€CTECTBEHHO AOMOJHAS APYr APYra U MOCTENEHHO HACHIIIAsACh HOBBIMM TEMaMHU U
paznenamu. JlaHHBIN Kypc SBISIETCSI MHTETPATUBHBIM, TTOCKOJIBKY OOBEIUHSIET B ce0e
coJlep)KaHNEe HECKOJIbKUX MaTEeMaTHYECKUX NUCIMIUIMH: ainredpa, TPUTOHOMETPHS,
MAaTEMAaTUYECKUN aHAIN3, TEOpUst MHOXeCTB U Jp. Ilo Mepe Toro kak ywammecs
OBJIAJICBAIOT BCE 0OoJiee IIUPOKUM MATEMAaTUYECKUM  allapaToM, Y HHUX
NOCJIEIOBAaTENbHO  (OPMUpYETCI W COBEpPUICHCTBYETCSI  YMEHHE  CTPOMUTh
MAaTEMATHYECKYI0 MOJICNIb PEAIBHON CUTYyalluW, NMPUMEHATh 3HAHUS, MOJIyYCHHBIC B
Kypce «Anredpa v Hadyajla MaTeMaTHYeCKOTO aHAIN3ay, IJIsl PEIICHUS] CAMOCTOSITEIIBHO
chOpMYyTUPOBAHHOW MAaTeMAaTHYECKOW 3aJadd, a 3aTeM HWHTEPHpEeTUPOBATh
ITOJTyYEHHBIN PE3YJIbTAT.

ConepxaTenpHO-METOANYECKAs JIMHUSA «YHClIa W BBIYHMCICHUS» 3aBEPIIACT
dbopMHpOBaHUE HABBIKOB HWCIIOJIH30BAHUS JIEUCTBUTENIBHBIX YHCEN, KOTOPOE OBbLIO
HA4YaTO B OCHOBHOW ImKoyie. B crapmield 1mikose oco0oe BHUMAHUE YJEISETCS
(GOpMHUPOBAHUIO TMPOYHBIX BBIUMCIUTEIBHBIX HABBIKOB, BKJIIOUYAIOIMIMX B CeOs
UCIIOJIb30BAaHUE PpA3JIMYHBIX (OPM 3alHMCH JEHCTBUTEIBHOIO 4YHUCJA, YMEHUE
pPaLMOHATIBLHO BBITIOJHATH JEUCTBUS C HUMH, JI€JIATh NPUKUAKY, OLICHUBATH PE3YJIbTaT.
OOyuaromyecs TOMY4YalOT HAaBBIKA TNPUOIMKEHHBIX BBIYUCICHUN, BBITOJTHCHUS
JEUCTBUN C 4YHWCJIaMH, 3allMCaHHBIMH B CTaHJIAPTHOW (QopMe, HCIOIb30BAHUS
MAaTEMATHYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BHIPAKCHUM.

JIuans «YpaBHEHUS W HEPABEHCTBA» pEANM3YETCS HA IMPOTSIKEHUU BCETO
oOy4yeHMs] B CTapllield IIKoJie, TOCKOJbKY B KaXIOM pasjiesie MporpaMMbl
IPEeIyCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3amad. OOyuwarouiyecs OBJAIEBAOT
Pa3IMYHBIMA  METOJAMHM PELICHUS ULEJbIX, PAalUOHAIBHBIX, HWPPALMOHAIBHBIX,
MOKa3aTeNbHBIX, JOTapu(PMUUECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHUN, HEPABEHCTB
u ux cucreM. [lomydyeHHble YMEHHS UCTIONB3YIOTCA MPU UCCIEAOBAaHUU (QYHKUIHUN C
IIOMOLIBIO IPOU3BOJHOM, PELICHWH NPUKIAAHBIX 3a1a4 M 3aJa4 Ha HAXOXICHUE
HanOOJBIITMX W HAUMEHBINUX 3HaueHWW ¢GyHkuuu. J[aHHas comepkarenbHas JIWHUS
BKJIFOYAET B ce0s Takxke (POpMUPOBAHHE YMEHUH BBITIOJHITH PACUETHI 10 (hopMyJiam,
npeoOpa3oBaHus 1ENbIX, PALIMOHATIBHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUUYECKUX



BBIPXEHHM, a TaK)Ke BBIPAKCHHI, COJIEPKALUX CTENEHH U Jorapudmsl. biaromaps
U3YYEHHUIO aIreOpandeckoro Marepuana MPOUCXOAHUT JalIbHEWIIee pa3BUTHE
AJITOPUTMUYECKOTO U aOCTPaKTHOTO MBIIUICHUS YYallUXcsi, POPMUPYIOTCS HaBBIKH
JNEAYKTUBHBIX PacCyXIEHHM, pabOThl ¢ CHUMBOJBHBIMU (hOpMaMM, NpEACTaBICHUS
3aKOHOMEPHOCTE W 3aBHCHUMOCTE B BHJE pPaBEHCTB M HEpaBEHCTB. AnreOpa
npesiaraeT 3¢ HeKTUBHBIE HHCTPYMEHTHI 7Sl PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3aJa4, HAIVIAIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK sI3bIKa HAYKH.

CopepxarenpHo-MeTOoMYecKass JUHUSA «DyHKIUM U TpaQuUKU» TECHO
NIEPEIUIETACTC C IAPYTMMH JIMHUAMU Kypca, MOCKOJBKY B KaKOM-TO CMBICIIE 3a4a€T
NOCJIEIOBATEIBHOCTh M3YyUEeHHs] MaTepuasia. M3ydeHue CTEeneHHOMW, MOKa3aTelbHOM,
Jorapu(pMUYECKO W TPUTOHOMETPUYECKUX (PYHKUUN, UX CBOHCTB U TpauUKOB,
UCIOJIb30BaHNEe (PYHKUMHA AJI1 peuieHHs 3aad U3 APYTUX Yy4eOHBIX MPEAMETOB U
peabHOM XKU3HHU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAIIM30M, TaK U C PEIICHHEM
ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM OoJibllIoe BHUMAaHKE yaensieTcs: (GOPMUPOBAHHIO
YMEHUS BbIpaXaTb (POpMyJIaMH 3aBUCUMOCTH MEXKIY pa3JIMYHBIMH BEJIMYMHAMH,
UCCJIENOBATh TMOJIyYeHHbIe (YHKIHMH, CTPOUTh HUX TIpaduku. Marepuan 3Toi
COJIEP>KATEJIbHOM JIMHUM HAIIEJIEH Ha Pa3BUTUE YMEHHWI M HABBIKOB, MO3BOJISIOIINX
BbIpaXKaTh 3aBUCUMOCTH MEX]ly BEJIMUYMHAMHU B pa3IM4HON (hopme: aHATUTHYECKOH,
rpadguueckoii M cioBecHOM. Ero  m3yueHue - CHOCOOCTBYET  pa3BUTHIO
QITOPUTMHYECKOTO MBIIUIEHUS, CIOCOOHOCTH K OOOOIIEHWI0O M KOHKPETH3allUH,
VCIIOJIb30BaHUIO AHAJIOTUH.

CopnepxarenpHass auHUs «Hadama MareMaTnyeckoro asaiau3a» IO3BOJISET
CYIIECTBEHHO PAaCIIMPUTh KPYr KaK MaTEMaTUYECKHUX, TaK W MPUKIATHBIX 3a/ad,
JOCTYIIHBIX 00YyYaromUMCs, Y KOTOPBIX MOSBIAETCS BO3MOXKHOCTb HCCIENOBAaTh U
CTpOUTh Tpapuku GyHKLIMHA, ONPeesaTh UX HauOOJIbIINEe U HAMMEHbIINE 3HAYEHUS,
BBIUUCIIATh IUIOMAA (GUIyp U OOBEMBI TN, HAXOAUTh CKOPOCTU U YCKOPEHHS
npoueccoB. JlaHHas copepkarenabHas JMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
NOCTPOEHUSI MAaTeMAaTHUYECKUX MOJENed peajbHbIX CUTyalud, HaXOXACHUS
HAaWJIY4lIero pelieHusl B MPHUKIAAHBIX, B TOM YHUCJIE COLUAIbHO-IPKOHOMHYECKHX,
3ajlayaXx. 3HAaKOMCTBO C OCHOBaMHM MaTeMaTHYE€CKOTO aHaiau3a CrocoOCTBYyET
pa3BUTHIO a0CTPAKTHOTO, (POPMATILHO-JIOTUYECKOTO M KPEAaTUBHOTO MBILIUICHUS,
(GbOopMHUPOBAHNIO YMEHHUI pPaclio3HABaTh MPOSIBICHUS 3aKOHOB MAaTEMAaTUKU B HayKe,
TeXHUKE M HcKyccTBe. OOyuarommecss Y3HAIOT O BBIJAIOLIUXCS pe3yibTaTax,
IIOJIyYEHHBIX B XOJI€ Pa3BUTHs MATEMATHKHU KaK HAYKH, U UX aBTOPAX.

CopepxxarenpbHo-MeTOAMYECKass TUHUSA «MHOXKecTBa M JIOTMKa» B OCHOBHOM
NOCBSLIEHA  JJEMEHTaM  TEOpUUM  MHOXKECTB.  TeOpeTMKO-MHOKECTBEHHbIE
IIPEICTABICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJBbHOM MATEMATHKU WU NPEIJIararoT
HauOosiee YHUBEPCAIbHBIN A3bIK, OOBEAMHSAIOIINN BCE pa3fesibl MaTEMaTHUKU U €€



NPWIOKEHUHN, OHU CBA3BIBAIOT Pa3HbIE MATEMATUUYECKUE TUCHUIUIMHBI B €IUHOE LEIOE.
[ToaToMy BaXXHO JaTh BO3MOYKHOCTh IIKOJIBHUKY IIOHUMAaTh TEOPETHUKO-
MHO>XECTBEHHBIM A3BIK COBPEMEHHOM MAaTEMATHKH M HCIOJIB30BATh €ro U
BBIPAKEHUSI CBOUX MBICIICH.

B xypce «Anredpa u Hayana MaTeEMaTUYECKOTO AHAIN3a» MPUCYTCTBYIOT TAKXKE
OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHMs, KOTOpPbIE NpU3BaHBI CcHOpPMUPOBATH
HABBIKHM TIOCTPOCHUS MOJECIIEH PEaJbHBbIX CUTyallUi, UCCIEAOBAHUS ITUX MOJEIEH C
NOMOUIbIO amnmapara aiareOpbl M MaTeMAaTUYECKOrO0 aHajlu3a W HHTEpHpeTaluu
NOJIyYEHHBIX pE3yJIbTaToB. Takue 3aaHus BIUIETEHbl B KaXABIA W3 Pas3/eiioB
IIPOTPaMMBI, IIOCKOJIBKY BECh MaTe€prall Kypca IMIMPOKO MCHOJIB3YETCS IS PEIICHHUS
OpUKIAAHBIX 3a1ad. [lpu pemeHun pealbHbIX NPAKTUYECKUX 3a]ad  ydalluecs
Pa3BUBAIOT HaOJI0JaTENIbHOCTbD, yMEHUE HaXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HCIOJb30BAaTh aHAJIOTHIO, 0000LaTh M KOHKPETU3HPOBATh
npobiemy. JleareabHOCTh 0 POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a7a4
OpraHu3yeTcsi B IMpollecCe H3Y4YEHUsT BCEX TeM Kypca «Anredpa u Hauana
MaTeMaTUYECKOTO aHATU3A).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM miaHe Ha m3ydeHHe Kypca aiareOpbl M Hayajgl MaTEeMaTHUYECKOTO aHajau3a
Ha 0a30BOM ypoBHE oTBoJUTCs 3 yaca B Hegento 10 knacc , 4 yaca B HeAento B 11
KJ1acce.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

PanonanbHble YpaBHEHUS U CUCTEMBI PAllUOHANIbHBIX YpaBHEHUN. PalimonanbHbie
HEPaBEHCTBA U CUCTEMbI pallMOHATBHBIX HEpaBEHCTB. CTETEHU U KOPHHU.
Apudmernueckas U reomerpuueckast mporpeccun. OyHKINUU U TpaQUKU.

[{enbie u panmoHanbHble yncina. JleiicTBuTeNnbHbIC YKcia. beckoHeuHo yObIBaroIast
reoMeTpudecKkas rnporpeccusi. ApupMeTHu4ecKuil KOpeHb HATypaJIbHOM CTETICHH.
CreneHsp ¢ palMOHaIbHBIM U JEHCTBUTENbHBIM TOKA3aTEISMH.

CrenenHas QpyHK1Msl, €€ cBoiicTBa U rpaduk. PaBHOCUIIbHBIE ypaBHEHUS U
HepaBeHCcTBa. MppaloHanbHble ypaBHEHUS.

[Toka3zaTenbHas pyHKuus, €€ cBoiicTBa U rpaduk. [lokazarenbHble ypaBHEHUS.
[Toka3aTenbHble HepaBeHCTBA. CHCTEMBI TOKA3aTeNIbHBIX YPABHEHUN U HEPABEHCTB.
Jlorapugmel. CBoiicTBa JorapumMoB. JlecsITHUHbIE U HATypajabHbIE JOrapu(pMBbI.
Jlorapudmuueckas pyHkuus, e€ cBoiicTBa U rpaguk. Jlorapupmudeckue ypaBHEHHUS.
Jlorapudmuueckre HepaBeHCTBA.

Pannannas mepa yria. [IoBOpoT ToOUuku BOKpPYT Hadaiia KoopauHat. Onpezaesenne
CHUHYCa, KOCHHYCa U TaHT€HCa. 3HAKU CUHYyCa, KOCUHYCA U TaHTeHCca. 3aBUCUMOCTh
MEXIY CUHYCOM, KOCHHYCOM M TaHT'€HCOM OJIHOTO U TOTO K€ yTJIa.
Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCHHYC U TAHT€HC YIJIOB Ol U .
DopMyIIbI CIOKEHUS.. CHHYC, KOCHHYC M TAHT€HC ABOMHOrO yria.. DopmyJibl
npuseneHus. Cymma u pasHocTb cCMHYcoB. CyMMa U pa3HOCTh KOCUHYCOB.
TpuronomeTpruyeckue ypaBHEHUs

VYpaBHeHue COSX = a. YpaBHeHue Sin X = a. YpasHenue tgx = a. Pemenue
TPUTOHOMETPUUYECKUX YPABHEHUH.

11 KJIACC

CreneHHasi, nokazaTenbHas 1 Jjorapudmudeckas pynkuuu. Pemenue
MOKa3aTeNIbHbBIX, CTENICHHBIX U Jorapu(MUYECKuX ypaBHeHU. Pemienne
MOKa3aTeIbHbBIX, CTENICHHBIX U JOrapu(MUYECKUX HEPABEHCTB. TpUrOHOMETPHUECKHE
¢dopmyibl. TpuroHoMeTpuueCKre TOXKAECTBA. PelieHre TpUroHoMeTpHUIeCKux
ypaBHEHHUH. Perienne cucteM okazaTeabHbIX U JOTapu(PMUUECKUX YPaBHEHUI.
TekcToBbIe 3a1a4M HA IPOLICHTHI, ABUKEHHE.



Oo6nacTb onpeneneHuss U MHOKECTBO 3HAUCHHU TPUTOHOMETPUUECKUX (PYHKIUH.
UETHOCTD, HEYETHOCTD, IEPUOIUYHOCTH TPUTOHOMETpUYECKUX (yHKIUNA. CBOMCTBA U
rpaduku GyHKIUK Y = COS X, Y = Sin X, y = tg X.

[TpousBoanas. [IpousBonnas crenennoi ¢ynkuuu. [Ipasuna nuddepermupoBanms.
[TpousBoHBIE HEKOTOPBIX dTEMEHTAPHBIX PYHKIHMH. ['eoMeTprueckuii CMbICIT
IIPOU3BOTHOM.

Bo3spacranue u yobiBanue pyHkiuii. OxkctpeMymsbl QpyHkiuu. [Ilpumenenue
IPOU3BOJIHOM K MOCTpOEHHUIO rpadukoB ¢pyHKuA. Hanbomnplee 1 HaMeHbIIIee
3HaueHus pyHKIMU. BeimyknocTs rpaduka. Touku neperuoa.

[TepBooOpa3zHas. [IpaBuna HaxoxaeHUS IEpBO0Opa3HbIX. [nomaas KpUBOIMHEMHON
Tpareuuy U UHTErpajl. BerancieHne nHTerpanoB. BerauciaeHue miomaneu ¢
ITOMOIIBIO HHTETPAIIOB.

Tabnuunoe u rpaduueckoe NpeacTaBieHre JaHHbIX. YUCTOBbIE XapaKTEPUCTUKHI
psnoB naHHbIX.[loouepEnHblil 1 OTHOBPEMEHHBI BBIOOP HECKOJIBKHUX 3JIEMEHTOB U3
KOHEYHOI'0 MHOKeCTBa. POPMYJIBI YKCIIa IEPECTAHOBOK, COUETAHUM, PA3MEILICHUM.
Pemenne komOuHaTopHbIX 3a1a4. @opmyna 6unoma Herotona. CpoiicTBa
OnHOMHUHANBHBIX K03 uimentoB. Tpeyronpauk [lackans. DnemMeHTapHbIE U
CIIOXHBIE cOOBITUA. PaccMOTpeHue citydaeB: BEpOSITHOCTh CYMMbI HECOBMECTHBIX
COOBITHH, BEPOATHOCTh MPOTUBOIOJIOKHOTO COOBbITHS. [IOHATHE O HE3aBUCUMOCTH
cOOBITHI. BEpoATHOCTh M CTaTUCTUYECKAsl YACTOTA HACTYIUIEHUS COObITHS. Perienne
IIPaKTUYECKUX 3a]a4 C IPUMEHEHNE BEPOSITHOCTHBIX METOJ0B. CiyuaiiHble
BenuuuHbL. [{enTpanbablie TeHAeHIIMH. Mephl pa3dpoca. Penienne npakTuaeckux
3a/1a4 1o teMe «CTaTucTukay.

IHIJTAHUPYEMBIE PE3YJIbTATBI

OcBoenne yueOHOTO Tmpeamera «MaremaTtuka» JOHKHO OOECTeYnBaTh
JIOCTHUKEHHUE HAa YPOBHE CpPEIHEro OoO0IIero oOpa3oBaHMs CIEAYIOIIUX JIMYHOCTHBIX,
METaIPEeAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pEe3yJbTaThl OCBOEHHUS MPOrpaMMbl  y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yIOTCS:
['paxxgaHckoe BOCIIUTAHUE:



c(OPMUPOBAHHOCTHIO TPAKIAHCKOM MO3ULIMK O0YUaIOIIErocsi Kak akKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOr0 OOLIECTBA, TPEACTABICHUEM O MAaTEMAaTUYECKUX
OCHOBaX  ()yHKUIMOHMPOBAHMSI  pa3jM4YHBIX CTPYKTYp, SBJEHUH, NpOLEAYp
Ipa)X/IaHCKOro o01ecTBa (BbIOOPHI, ONIPOCHI U TIp.), YMEHUEM B3aUMOJIEHCTBOBATH C
COLIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C MX (DYHKIIUSIMHU U Ha3HAUCHUEM.

[TaTproTHyecKoe BOCIIUTAHUE:

C()OPMUPOBAHHOCTBIO POCCUNCKON TIpa)KAAHCKOW HJIEHTUYHOCTH, YBAKEHUS K
IPOLUIOMY U HACTOALIEMY POCCHUMCKOW MaTE€MaTHKH, LIEHHOCTHBIM OTHOLIEHHEM K
JOCTUKEHUSIM POCCUMCKMX MaTEMaTHUKOB M POCCUHCKON MaTeMaTHUYECKOM IIKOJIbI, K
UCIIOJIb30BAHUIO JTHX JIOCTH)KEHHM B JIPYyrHX HayKax, TEXHOJOTusaX, cdepax
HKOHOMUKHU.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMS:

OCO3HAaHUEM JTYyXOBHBIX LIEHHOCTEW POCCUMCKOTO HapoAaa; cOPMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, 3THUYECKOrO IOBEICHHUS, CBS3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTIOCTHKEHUI HAyKHU U JeATENbHOCThIO YUYEHOT0; OCO3HAHUEM JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO Oy IyIIETO.

DcTeTHYeCcKOe BOCIIUTAHUE:!

JCTETUYECKUM OTHOIIEHHEM K MHUpY, BKJIHOYAs SCTETHUKY MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEM, OOBEKTOB, 3aa4, pEUIeHUH, pacCy AEHUI; BOCIPUUMUYUBOCTHIO K
MaTE€MaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pusnyeckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTHIO YMEHUS IPUMEHATh MAaTEMaTUYECKUE 3HAHUSI B MHTEpecax
3JI0POBOTO M 0O€30IMacHOro oOpasa >KHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO (3I0POBOE MHUTaHWE, COAJAHCHUPOBAHHBIM PEXHUM 3aHATUH U OTIBIXA,
peryisipHas (¢u3nueckas aKTUBHOCTB); (DU3MYECKOTO COBEPILIECHCTBOBAHMS, IpHU
3aHATHUSX CIIOPTHBHO-03/10POBUTEILHOM JESTEIBHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TpPYJy, OCO3HAHHEM IEHHOCTH TpPYIOJt00Us; MHTEPECOM K
pas3nuyHbIM chepaM MpoPecCHOHATILHOM I€ITeIbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKOMN U
e€ mpUIOKEHUSIMU, YMEHUEM COBEPILIATh OCO3HAHHBIN BBIOOp Oynyieit mpodeccuu u
pealin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MJIaHBI, TOTOBHOCTHIO U CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMYy 00pa30BaHUIO M CaMOOOPAa30BaHMUIO HAa MPOTSKEHUH BCEH KU3HM;
FOTOBHOCTBIO K AaKTMBHOMY YYacTHIO B pEUICHUU MPaKTUYECKUX  3ajay
MaTeMaTHYECKON HalpaBJIECHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

Cc(OPMUPOBAHHOCTHIO  JKOJOTHYECKOW KYyJIbTYypbl, IOHUMAHUEM BIUSHUS
COLIMAJIBHO-?)KOHOMHMYECKUX MPOLECCOB HAa COCTOSIHME MPUPOJHOM M COLMAJIBHOM
Cpelbl, OCO3HAHUEM IJ100aIBHOIO XapaKTepa IKOJIOTHYECKUX MPoOIeM; OpUeHTaUEH



Ha TPUMEHECHHE MATEeMAaTHYECCKUX 3HAHWA JJIA peUieHUus 3adad B 00JacTu
OKpPYXarUIEed Cpeabl, IUIAHUPOBAHUS TIOCTYIIKOB W OLIEHKM KX BO3MOXHBIX
MOCJEACTBUN JJIS1 OKPYKAIOLIEH CPELBI.

[{eHHOCTH HAYYHOTO IMO3HAHUSA:

c(OPMHPOBAHHOCTHI0O MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HAYKU U OOIIECTBEHHOW MPAKTUKH, IOHUMAaHUEM MaTEeMaTUYECKOM
HAyKU Kak cepbl 4eIOBEYECKON JEeATEIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUIS pa3BUTHUSL UBWIN3ALMN; OBJIAJICHUEM SI3IKOM MATEMAaTUKH M MAaTEMaTUYECKOU
KYJIbTYpPOU KaK CpPEICTBOM IMO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIATh MTPOEKTHYIO
Y UCCJIEA0BATEIIbCKYIO AEATEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJabTaThl OCBOCHHS MMPOTrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTuka» XxapakTepu3yrTCs OBJIAICHUEM YHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU
O0elcmeusamMu, YHUBEPCANIbHLIMU KOMMYHUKAMUBHBIMU OelCMBUIMU, YHUBEPCATbHBIMU
Dpe2yNAIMUEHbIMU OetiCMBUSIMU.

1) Vuusepcanvhvie noznasamenvhule oeticmausi, 06ecneuusarom Gopmuposanue
0a308bI1X KOSHUMUBHLIX NPOYECCO8 00yHarouuxcs (0coeHue Memooos HNO3HAHUSL
OKpYJHCAIOUieco Mupa, NpUMEHeHUe JNO02UYECKUX, UCCIe008ameNbCKUX onepayutl,
YyMeHuti pabomams ¢ uHpopmayueii).

ba3oBrle 1ormueckue AeUCTBUS:

e BBISBIATh W XapaKTEPHU30BaTh CYIICCTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHATHI, OTHOIIEHWH MEXKAYy TMOHIATUIMH; (POPMYIHUPOBATH
ONpEeNeNICcHUs]  TOHSATUW;  YCTaHABIMBAaTh  CYIIECTBEHHBIM  IPU3HAK
KJaccu(ukanmy, OCHOBaHMUS [JIsi OOOOIIEHHS W CpaBHEHUS, KPUTEPUH
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATH, (QOPMYIHPOBATH H  TPEOOPaA3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIE, €IWHWYHBIC, YacTHbIE U OOIIHE;
YCIIOBHBIE;

e BBIBJISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOJTIOICHUSIX U YTBEPKICHUSX; MpeajiaraTh KpUTEpUU
JUISL BBISIBIICHUSI 3AKOHOMEPHOCTEW U TPOTUBOPEUNI;

e Jl€NIaThb BBIBOJI C KCIOJIb30BAHHEM 3aKOHOB JIOTHUKHU, JEAyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKJIIOUECHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSITEJILHO TOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIN
(mpsiMble ¥ OT MPOTUBHOTO), BBICTPAWBATh APTYMEHTALUIO, MPUBOAUTH



NpUMEPHl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIEC CYXXICHUS W
BEIBOJIBL;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJIBKO
BapHAHTOB pEIICHUs, BbIOMpaTh HaumOoJiee TMOAXONANUMH ¢  Yy4€ToM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBrie nccnenoBaTebCKue JSHCTBUS:

WCITOJI30BaTh BOIPOCHI KaK MCCIICIOBATEILCKUA HHCTPYMEHT ITO3HAHHS,
(GbOpMyIUpOBaTh BOIPOCH, (PUKCHPYIOIIHME MPOTHBOPEUYHE, MPOOIIEMY,
yCTaHaBJIMBaTb  MCKOMOE U  JaHHOe,  (GOpMHpPOBaTH  THUIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITUIO, MHCHHUE;

MIPOBOJIUTH CAMOCTOSITEIIBHO CINIAHUPOBAHHBIA SKCTICPUMEHT, UCCIICIOBAHHUE
[0 YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YECKOTO OOBEKTa, SBJICHHUS,
mpoliecca, BBISIBJICHUIO 3aBUCHUMOCTEH MEXAYy OOBEKTaMH, SIBICHUSIMH,
MIPOIIECCAMH,

CaMOCTOSITENIbHO (HOPMYJIMPOBATh OOOOIICHUSI U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOMIOMCHNSI, WCCIICIOBAHUS, OICHWBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IIPOIECCa, a TaKXKe BbBIJBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmei:

2)

BBISIBIIATH Je(UIIMTHI UHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIPOC U JJIsI pEIICHUS 3a/1au;
BBIOMPATh MH(POPMAIUIO U3 UCTOYHUKOB PA3JUYHBIX TUIIOB, aHAIM3UPOBATh,
CHUCTEMATU3UPOBATh U HHTEPIIPETUPOBATh HHPOPMAIIHIO PA3TUIHBIX BHIIOB U
dbopm npeacTaBiIeHuUS;
CTPYKTYpUpPOBaTh HH(POPMAIINIO, TPEJCTABIATh €€ B pa3MUHbIX (PopMmax,
WJUTIOCTPUPOBATH TpadUuecKH;
OIICHHBATh HaAE&KHOCTD uHbopMaIuu 1o CaMOCTOSITEITEHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

Vuueepcanouvie = KOMMYHUKamueHvle  Oelicmeus,  0Oecneyusarom

CPOPMUPOBAHHOCIL COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.
OO0uieHue:

BOCIIPUHUMATh U POPMYJIMPOBATH CYX ACHHUS B COOTBETCTBUU C YCIOBUSAMHU U
LEJSIMA OOILEHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B
YCTHBIX U TUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO X0y PELLICHHS 3a/1a4H,
KOMMEHTHPOBATh NOJyYEHHBIN PE3YJIbTAT;

B X0Jle 00CyXJeHMs 3a7aBaTh BOINPOCHI IO CYIIECTBY OOCYKAaeMOU TeMBbI,
npo0JieMbl, pelIaeMoi 3ajaud, BbICKA3bIBaTh UJEH, HALCICHHbIE HA IOUCK



PELICHUS; COMTOCTABIATh CBOU CYXKJICHUS C CYKICHUSMU IPYTUX YYACTHUKOB
anora, OOHApYXKHMBaTh Pa3JIMuM€ M CXOACTBO MO3UIIMI; B KOPPEKTHOM
dbopme GpopMyIHpOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

MPEACTABIATh PE3YIbTAThl PEUICHUS 33/1a4d, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MIPOEKTA; CAMOCTOATEIHLHO BBIOMpATh (hOpMaT BHICTYIUICHUS C yIETOM 3a/1a4d
NPE3EHTAlUN U OCOOEHHOCTEN ayIUTOPHUH.

CoTpyIHUYECTBO:

MOHMMATh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW W WHIWUBUIYaTbHOU
paboThl TIpU pEHICHUH Y4YeOHBIX 3a7ad; NPUHUMATh 1eJb COBMECTHOMN
NEATEeIPHOCTH,  IUIAHUPOBAThH  OPTaHMU3AIMI0O  COBMECTHOM  paboTHI,
pacrmpenenaTh BUAbI padoT, TOroBapuBaThCs, 00CYKAaTh IPOIIECC U PE3yJIbTaT
paboThI; 00001IaTh MHEHUSI HECKOJIBKHUX JIFO/ICH;

y4acTBOBaTh B TPyHmHoBbIX ¢opmax padoThl (0OCyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITypPMB» W WHBIC); BBHIIOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATH CBOM JACHCTBHUS C IPYTUMHU WICHAMH KOMAaHJBI, OICHUBATh
KauecTBO CBOEro BKJaJga B  OOmMHA  TPOAYKT IO  KPUTEPHSM,
chOpMyYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

3) Vuueepcanvnvie pezyniamuenvie oelicmeus, obecneuusarom @Gopmuposarue
CMBICTIO8bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOS TUUHOCHIU.
Camoopranuzanus:

COCTaBJISITh TUIAH, aJTOPUTM PEIICHUS 3aJa4d, BHIOMPATH CIIOCOO pEelIeHUs: ¢

y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBATh BaApUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OpPMALIHH.
CaMOKOHTPOJIb:

BJIaJICTh ~ HABBIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHUS
COBEPIIAEMBIX JACHUCTBUA M MBICIUTEIBHBIX MNPOLECCOB, UX PE3YJIbTATOB;
BJIAJICTh CIIOCOOaMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pesysbTaTa
pelIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a]1a4H,
BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
JAHHBIX, HAWJCHHBIX OMHUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHUSIM, OOBSICHITH MPUUUHBI
JOCTW)KCHUS WM HENOCTWKEHUSA PE3YJbTATOB JIEITEIbHOCTH, HAXOIWUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOTO Kypca «Anredpa M Hadalla MaTeMaTUYECKOTO aHaIu3ay Ha
YpPOBHE cpemHero ooOmero oOpa3oBaHUS JODKHO O0OecTeunBaTh JOCTHIKEHUE
CIICAYIONINX TPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

10 KJIACC

Yuciia ¥ BbIYHCICHUSA

OnepupoBaTh MOHATUSMH: PAUUMOHAIBHOE M JIEWCTBUTEIBHOE  YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIECHTHI.

BoInonHATh apudpMeTHyecKre onepaluu ¢ pallMOHaIbHBIMU U IEHCTBUTEIbHBIMU
YU CIIaMU.

BoinonHsaTe npuOInKEHHBIE BBIYMCICHUS, HCIOJb3Ys IMpaBuUia OKPYIJICHHUS,
JeJ1aTh IPUKUAKY U OLICHKY PE3yJIbTaTa BbIYUCICHUM.

OnepupoBaTh NOHATUSIMU: CTENEHD C IIEJIBIM ITOKa3aTeIeM; cTaHaapTHas hopma
3aIIMCU  JEWCTBUTEIBHOTO 4YHCIIA, KOPEHb HATYypaJbHOW CTENEHU; MCIOJb30BATh
HOJIXOJAIIYI0 (POpMYy 3aluCU JAEUCTBUTENBHBIX YUCEN Ul PEIICHUS MPAKTHUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

OnepupoBaTh MOHATHSAMU: CHUHYC, KOCMHYC M TAHT€HC NPOU3BOJIBHOIO YIJIA;
UCIIOJIB30BaTh 3alMCh MPOU3BOJIBHOTO YIjla yepe3 oOpaTHblE TPUTOHOMETPUUYECKUE
GyHKIMH.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh TMOHATHAMM: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palrOHAJIbHOE, WPPAlMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BreimonHsaTe mpeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAXKEHUNW U pellaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BemonHsaTe mpeoOpa3oBaHUs LEJbIX, PAUUMOHAIBHBIX W HPPALUOHATBHBIX
BBIPQKEHNW U PEIIaTh OCHOBHBIE THUIBI LENBIX, PALIMOHAIBHBIX MU UPPalMOHAIbHBIX
YPaBHEHU U HEPABEHCTB.

[IpuMeHATh ypaBHEHHsI U HEPABEHCTBA JUIA PELICHUs MAaTEMAaTUYECKUX 3a1ad U
3a]1a4 U3 pa3IMYHbIX 00JacTei HayKU U peanbHOMN KU3HH.

MonenrpoBaTh peajibHble CUTYalluH Ha SI3bIKE alareOpbl, COCTABIATh BbIPAXKEHHUS,
YPAaBHEHUS, HEPABEHCTBA 110 YCIIOBUIO 33a41, UCCIIEN0BATh ITIOCTPOECHHBIE MOJEIH C
UCIIOJIb30BaHUEM amrapaTa ajareopsl.

DyHKIUHN U TPAPUKH



OmnepupoBarh MOHATHAMH: (GYHKIHS, CIOCOOBI 3amaHus (YHKIUH, 00JIaCTh
ONpENeNeHNs] WU MHOXKECTBO 3HAUYeHUH QYHKIUH, Tpaduk (QyHKIUH, B3aWMHO
oOpartHbie (QYHKITUH.

OmneprpoBaTh NOHATHUAMHU: YETHOCTh U HEUETHOCTh (PYHKIMM, HYJIH (DYyHKLHUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnons3oBate rpaduku GyHKUIKN A pelICHUS] ypaBHEHUH.

Crpouts ¥ uuTaTh TpaUKHU JMHEHHOW (QYHKIMM, KBaJApaTUYHOM (yHKLHUH,
CTENEHHOMN (PYHKIIMH C IIEJIBIM I10Ka3aTeIeM.

Wcnone3oBate rpaduku  (QYHKIMM 11 UCCIEAOBAHMUA IPOLIECCOB U
3aBUCUMOCTEN MpU PEIICHHH 3aJad W3 JPYTUX Y4YEOHBIX MPEIMETOB U PEATbHON
YKU3HH; BBIpaXaTh (OpMyJIaMU 3aBUCUMOCTH MEX]1y BEIUUUHAMH.

Havana MmaTeMaTH4€CKOro aHAJIN3a

OnepupoBaTh  MOHATHSMM:  IOCJIENOBATEIBHOCTb, apudmeTrnyeckas U
T€OMETPUYECKAsI IPOTPECCUU.

OnepupoBaTh  MOHATUSIMH: OECKOHEYHO  yOBIBalOLIasi TEOMETPUYECKAS
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOrPECCUH.

3anaBath NOCIEA0BATEIBLHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOKMCTBA MOCJIEAOBATEIIBHOCTEW W IPOTPECCUU ISl PELICHUS
peanbHbIX 33]a4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSIMH: MHOYKECTBO, OIEpaLlMU HaJ MHOKECTBAMM.

Hcrnonb30BaTh TEOPETUKO-MHOXXECTBEHHBIN anmnapar Uil ONUCaHUS PeabHBIX
IIPOLIECCOB U SIBJICHUM, TP PEIICHNUH 3a]a4 U3 IPYTUX yUYEOHbIX IIPEIMETOB.

OnepupoBath MOHATUSMU: ONIPEETIEHUE, TEOPEMA, CIEICTBHUE, JOKA3ATEIbCTRO.

11 KIIACC

Yucaa v BIYMCICHUA

OnepupoBaTh NOHITUSIMU: HATyPAIbHOE, 1I€JI0€ YUCIIO; UCIIOIb30BaTh MPU3HAKU
JEIMMOCTH LEJIbIX YHCEJ, PA3JIOKEHUE YUCIIA HA MTPOCThIE MHOKUTEIHN ISl PELICHUS
3a1ad.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATHUSMU: JIOTapu(dM 4YHUCIA, JECATUYHBIE W HATypaJbHbBIE
Jorapu@mel.

YpaBHeHUs U HEPABEHCTBA

[IpumeHsTh CBOMCTBA CTENEHU 71l MPeoOpa30oBaHUs BBIPAXKEHUMN; ONEPUPOBAThH
MOHATUSIMU: TI0KA3aTEIbHOE YPAaBHEHHWE M HEPABEHCTBO; PEIIaTh OCHOBHBIC THIIbI
[TOKA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB.



BemonusaTe  mpeoOpa3oBaHUS  BBIpAXKECHHM, COAEpXKaIUX  Jorapudmsl;
ONEpUPOBAaTh MOHATUSAMU: JIOTApU(PMHUUECKOE YPAaBHEHHE M HEPABEHCTBO; peEIIaTh
OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPABHEHUN U HEPABEHCTB.

HaxonuTp pemenns MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MNOHATHSIMH: CUCTEMA JIMHEWHBIX YPAaBHEHHM M €€ pEIICHHE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKUX 3a4ad.

HaxonuTe pemeHuss IPOCTEHUIIMX CHCTEM M COBOKYIHOCTEH palMOHAIbHBIX
YPAaBHEHUI U HEPABEHCTB.

MoenrpoBaTh peajibHble CUTYalluH Ha SI3bIKE aJIreOpbl, COCTABISATh BhIPAXKECHUS,
YPaBHEHMS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 337a4H, UCCIEN0BATh IIOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAHUEM anmapara ajareOpsl.

DOyHKUMH U TPaPUKH

OnepupoBarh  MOHATHAMH:  Mepuoandeckas  QYHKIUS,  MPOMEXKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOUKH SKCTpeMyMa (PyHKIIMH, HAanOOJIbIlIee 1 HAUMEHbIIEe
3HaueHUA (PYHKIHMH HA MPOMEXYTKE; UCIOJIb30BATh UX ISl UCCIAEAOBAaHUS (PYHKIUH,
3aJIaHHOM TpaUKOM.

OmnepupoBarh NOHATUAMHU: TpaduKHU TOKa3aTeNbHOM, jorapupMuyecko u
TPUTOHOMETPUUYECKUX (YHKIMI; M300paxkaTb UX Ha KOOPAMHATHOM IJIOCKOCTU U
WCIIOJIB30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPJAMHATHOM IJIOCKOCTH IpaUMKHU JUHEHHBIX YPAaBHEHUN U
MCIIOJIb30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

HcnonszoBath rpaduku  (QYHKIOMM 11 UCCIEAOBAHMUSA TPOLIECCOB U
3aBHCUMOCTEH U3 IpYruX y4eOHBIX AUCHUILIMH.

Hauyaja MaTeMaTH4eCcKOro aHajain3a

OnepupoBaTh MOHATUSAMU: HENpEpbIBHAS (YyHKUMSA;, MPOU3BOJHAS (DYHKIIHH;
WCITIOJIb30BAaTh TEOMETPUUYCCKUNA U (PU3UYECKUN CMBICT MPOU3BOTHOMN I PEIICHUS
3a;ad.

Haxonute mpou3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMM, BBIYUCIATH MPOU3BOJHBIC
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKITUH.

Hcnonb30BaTh NPOU3BOIHYIO IS UCCIAEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTD U
HKCTPEMYMBI, TPUMEHSTH PE3yJIbTAaThl UCCIEIOBAHUS K TOCTPOEHUIO IpauKOB.

Hcnonp30BaTh NPOU3BOAHYIO JUIA HAXOXKJICHWS HAWIYYLIErO pEIICHUS B
MPUKIIAJIHBIX, B TOM YHCIJIE COUHAIBHO-3KOHOMUYECKHX, 3a/1a9aX.

OnepupoBaTb  NOHATUSMM:  IE€PBOOOpa3Hass W MHTErpaj; IOHUMATh
reOMeTpUUECKUN U GU3NYECKUI CMBICT UHTErpaa.

Haxoauts mepBooOpa3Hble 3IeMEHTApHBIX (DYHKUWN; BBIYUCIATH MHTETpal MO
dopmyne Hetorona—JleitOnuna.



Pematn INPpUKIIAJHBIC 3a/ladui, B TOM YHCJIC COLUAIIBHO-3KOHOMHYCCKOTO U
(I)I/IBI/I‘IGCKOFO XapakTepa, CpeaACTBAMU MATCMATHYCCKOT'O aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne HaumeHnoBaHue pa3jejioB 1 TeM KosmyecTBo yacos DJIeKTPOHHBbIE (LM poBbIe)
n/n NMporpamMMmbl Bcero Kontpoabubie | 00pa3oBaTe/ibHbIE PeCypChbl
padoThI

1 TosTopenue 8 https://fipi.ru/
2 JleicTBUTEIbHBIC YHCTIa 13 1 https:/resh.edu.ru/
3 Crenennas QpyHKuust 12 1 http://window.edu.ru -Poccuiickuii
4 [TokazaTenbHast GyHKIUS 13 1 00111e00pa30BaTeNbHbII MOPTA, EUHOE
5 JlorapudMudeckas ByHKIHS 15 1 OKHO J0CTYyIa K 00pa3oBaTeIbHbIM
6 TpuronomeTpuueckue GopMyJIbl 23 1 pecypeam
7 TpuroHomerpuueckue ypaBHEHHs 14 1
8 [ToBTOpenue kypca anreops 10 kiacca 7 1

OBIIEE KOJIMYECTBO YACOB I1O 105 7

[TPOI'PAMME

11 KJIACC
Ne HaumeHoBaHue pa3ieioB U TeM KoanyecTBo yacoB JIeKTPOHHBIE (HU(PPOBHIE)
n/n NporpaMMabl Bceero KOHTpOJIbeIe Oﬁpa3OBaTeJIbHI>Ie pecypchbl
padoThI



https://fipi.ru/
https://resh.edu.ru/
http://window.edu.ru/

IToBTopenue kypca 10 knacca 9
Tpuronomerpuueckue QyHKIIUN 19
4 [Ipon3BogHAs U €€ TEOMETPUUECKUI 20
CMBICIT https://fipi.ru/
5 [TpuMeHeHre TPOU3BOIHON K 20 https://resh.edu.ru/
UCCIeN0BaHNI0 QYHKIIUU
[TepBooOpa3Has 1 UHTErpa 17
7 KomMOunaropuka 16
3 [ToBTOpEHUE, 0606HJ;€HIiI€, 35
CUCTEMaTHU3AIIMsI 3HAHUN
OBIIEE KOJIMYECTBO YACOB I1O 136

[TPOI'PAMME



https://fipi.ru/
https://resh.edu.ru/

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Martematuka: anreOpa v Hadajla MAaTEMaTHYECKOTO aHalIN3a, TEOMETPHUS.
Anrebpa u Hauaja MareMaTudeckoro aHanusa. 10-11 kmaccer: yue0. nms
o011eo0pa3oBat. OpraHu3anuii: 6a30Bblii U YIITyOJl. yPOBHH /ATTUMOB
II.A.,Kansarun FO.M., TkauéBa M.B. u ap. - M. IIpocsemienue, 2021

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Maremaruka: aireOpa v Hayajaa MaTeMaTHYECKOrO aHaJIu3a, FT€OMETPHSL.
Anrebpa 1 Havasia MaTemMaTuueckoro ananusa, 10-11 kmaccsl/ Anumos IILLA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKiinuoHepHoe 00I111€CTBO
«znarensctBo «IIpocBemenue» 2021

2.Maremaruka: anredpa u Hadajga MaTeMaTHIECKOTO aHAIN3a, TEOMETPHS
Anrebpa u Havana MmaTeMatuyeckoro ananu3a 10—11 kmaccel. Metoguueckue
pexkoMenauu k yueOnuky L. A. Anmumona, FO. M. Konsruna, H. E.
dEnopoBou U Ip.

3.Anrebpa 1 Havyalla MaTEeMaTUYECKOro aHanu3a. JlugakTnyeckue MaTepuabl K
yueOHuky III.A. Anmumosa u ap. 11 kimacc. Mocka.«IIpocBemienuey.

4.11.P. Beicoukuii, U.B. Amenko/Ilox pegakuueii U.B. Amenko. Maremaruka.
BepositHocTh 1 cratuctuka. ba3oBbiit ypoBeHb. 7-9 kiacchl. YueOHUK (B IBYX
yacTsax ). Mocksa.«IIpocBenieHue.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HUHTEPHET
https://fipi.ru/

https://resh.edu.ru/
http://window.edu.ru -Poccuiickuii 0011eo0pa3oBaTeIbHbIN MOPTAN, CAUHOES

OKHO JIOCTyTa K 00pa3oBaTeIbHBIM pecypcaM

bubauoteka I{OK https://m.edsoo.ru/7f415fdc,
https://m.edsoo.ru/7f417fb2



https://fipi.ru/
https://resh.edu.ru/
http://window.edu.ru/
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