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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yue6HOTO Kypca «Anredpa u Hadaia MaTeMaTHYECKOTO
aHanmu3a» 0azoBoro ypoBHs mis obydarormuxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe DesiepaabHOr0 TOCYAapCTBEHHOTO0 00pa30BaTEIbLHOTO CTaHAapTa CPEIHETO
obmiero oOpa3oBaHus, C Y4E€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEABABISIEMBIX K MaT€MaTHYECKOMY OOpa30BaHUIO, U TPAJAMIMI POCCUUCKOIO
oOpa3oBanus. Peanuzanus mporpamMmbl oOecreyMBaeT OBJAJCHUE KIIOYEBBIMU
KOMIETEHIMSIMH, COCTABJISIOIIMMUA OCHOBY I CaMOPAa3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHusl, IIEJIOCTHOCTh OOUIEKYIBTYPHOTO, JMYHOCTHOTO U MO3HABATEILHOIO
Pa3BUTHS JIMYHOCTH O0YUYaIOIINXCA.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Havajga MaTeMaTHYECKOTO aHAIIM3a» SIBISCTCS OTHUM W3
HanOoJiee 3HAYMMBIX B MPOTPAMME CTapIied MIKOJIbI, IMOCKOJbKY, C OJHOU
CTOPOHBI, OH OOECTHeYrnBaeT HWHCTPYMEHTAIbHYIO 0a3y Uid HW3Y4YCHHs] BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C JIPYrOd CTOPOHBI, POPMHUPYET JIOTUYECKOE U
aOCTpaKTHOE MBINUICHUE YyYaIlluXCs Ha YPOBHE, HEOOXOIWMOM JJII OCBOCHUS
KypcoB WH(MOPMATHKH, OOIIECTBO3HAHMS, WCTOPWUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca Y4Yalluecs OBJIAJICBAIOT YHHUBEPCATBHBIM SI3BIKOM COBpPEMEHHOM
HayKH, KOTopast (GOpMyJIHPYET CBOU JOCTHIKCHHUS B MaTEMaTHIECKOH dopMe.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY JIS
YCHENIHOTO OBJAJCHHUS 3aKOHAMU (U3UKH, XUMUHU, OWOJIOTHH, TOHUMAHUS
OCHOBHBIX TCHJCHIIMA SKOHOMUKH ¢ OOINECTBEHHOW JKWU3HH, IIO3BOJISET
OpUEHTHPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOIH30BaTh WX B MOBCEAHEBHOW XM3HU. B TOke Bpemsi OBIaJCHHE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTHMMH MATEMAaTHYECKUMHU KOHCTPYKIHSMU
pa3BUBAET YMEHHE HAaXOJHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIICHUS, UCTIOJIh30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue U
aHAIIOTHI0, GOPMUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIICHHE. B X0/1e n3yueHus
anreOppl W Hadajdl MAaTeMaTHYEeCKOTOo aHaiu3a B CTapIiied IIKOJE YdJalluecs
MOJIYYatOT HOBBIM OMNBIT PEMICHUS TMPUKIATHBIX 3a7ad, CaMOCTOSITEIIBHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJENIC PEATbHBIX CHUTyalluid W WHTEPIpeTaluu
MOJNyYEHHBIX  PEIIeHWH, 3HAKOMATCA C  MpUMEpaMHU  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTE B TPHpPOJAE, HAyKE U B HCKYCCTBE, C BBLIAIOIIMMHUCS
MaTEeMaTHUYECKUMU OTKPBITHUSIMHU B UX aBTOPaMH.

Kypc obnamaer 3HAUYMTENHHBIM BOCHUTATEIHHBIM TOTCHIIMAIOM, KOTOPBIN
peanmu3yeTcsl Kak 4depe3 y4eOHbId MaTtepual, CIOCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaK W Yepe3 CHeluPUKy Yy4eOHOH IesATeIbHOCTH,
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TpeOyroleit CaMOCTOATEIIbHOCTH, aKKypaTHOCTH, IPOJOJKUTEIBHOM
KOHLIEHTPAlM1 BHUMAaHHS 1 OTBETCTBEHHOCTH 3a IMOJYYEHHBIN pe3ysbTarT.

B ocnoBe metomuku o0Oydenus anreOpe M HauyajgaM MaTeMaTUYECKOTO
aHaJIN3a JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUEHMUSL.

CrpykTrypa Kypca «Anredpa 1 Hayajla MaTeMaTH4YE€CKOIO aHaJIN3a» BKIHOYAET
CIEAYIOUIME COAEPKATENbHO-METONNYECKNE JIMHUM: «YuWcila W BBIYHCICHUSY,
«Dyakuu  u - rpadpukm», «YpaBHeHHMST U HepaBeHCTBa», «Hauama
MaTeMaTU4yecKoro asamusa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHBIE
COZIEPXKATEIBHO-METOAMYECKUE JIMHUM H3Y4alOTCsd Ha MPOTSHDKEHUM JBYX JIET
oOy4deHHusl B CTaplleil IIKOJE, €CTECTBEHHO AOIOJHAS APYr Jpyra U MOCTEIEHHO
HACBIIAsACh HOBBIMM TE€MaMH M  pasgenamu. JlaHHbIA Kypc — sIBIsieTCs
UHTETPaTUBHBIM, IIOCKOJIBKY OOBeIuHsEeT B ce0e cojepKaHhue HECKOJIbKHX
MaTeMaTHUYECKUX JAUCLHUIUIMH: ajqreOpa, TPUTOHOMETPHS], MAaTEMaTUYECKUI aHaIn3,
Teopusi MHOXKecTB U JAp. [lo Mepe Toro kak yuwamuecs OBJIZE€BalOT BCE Ooiee
IMIMPOKUM MATEMAaTUYECKUM almapaToM, Y HUX MOCIEI0BATENbHO (POPMUPYETCS U
COBEPILEHCTBYETCS yMEHUE CTPOUTh MATEMAaTUYECKYI0 MOJENb pEeaJbHOU
CUTyalluu, TPUMEHITh 3HaHWA, MOJy4YeHHbIE B Kypce «AnreOpa W Hayana
MaTEMaTHYECKOTO aHaJIN3a», JUIsl PELIEHUSI CaMOCTOATENbHO C(HOPMYIMPOBAHHON
MaTEMaTUYECKOH 3a/1a4yH, a 3aTEM UHTEPIIPETUPOBATH MOJyUYEHHBIN PE3yJIbTaT.

CopepxarenbHO-MeTOAUYECKas JMHUAA «YUucna M BBIYMCIECHHS» 3aBEPIIACT
(dbopMUpOBaHNE HABBIKOB MCMOJIB30BAHUS AEHCTBUTEIbHBIX YHCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOM IkoJyie. B crapmiell mkose oco0oe BHUMaHHUE YIENAETCA
(OpMUPOBAHNIO TPOYHBIX BBIYUCIUTENBHBIX HAaBBIKOB, BKJIOYAKOUIMX B ce0s
UCIOJBb30BAaHUE DAa3IMUYHBIX (OpPM 3amucu JEHCTBUTENBHOTO 4YHCIA, YMEHHE
palMOHAIIBHO BBINOJNHATh JEHCTBUS C HUMH, JelaTb HPUKUIKY, OLIEHUBATH
pesynpTaT. OOydarommecs MOMY4YalOT HAaBBIKU MPUOIMKEHHBIX BBIYUCICHHM,
BBIMIOJIHEHMsI JIEMCTBUM C YHUCIAMM, 3allUCAaHHBIMM B CTaHAApTHOW (opme,
VICIIOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUM.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHHH BCETO
oOydeHHss B CTapuledl MIKoJie, MOCKOJbKY B KaXKIOM paszfelie IporpaMMbl
IPEIYCMOTPEHO PEIIEHHE COOTBETCTBYIOIMX 3aaad. OOydaromuecs: OBJIaJEeBaIOT
pa3IMYHBIMM METOJAMH PELIEHUS LEJbIX, PalUOHAIBHBIX, HPPALUOHAIBHBIX,
[IOKAa3aTEeNbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUUYECKUX  YPABHEHMIA,
HEPaBEHCTB U X cucteM. [lomydyeHHbIe yMEHUS UCIIOJIb3YIOTCS TPU UCCIIEAOBAHUN
(GYHKIMI C TOMOUIBIO MPOU3BOJHOM, PEIICHUH NMPUKIAJAHBIX 33Ja4 U 33434 Ha
HaxXOoXJE€HWE HaumOOJbIIMX W HAaUMEHBIIMX 3HaueHuM ¢yHkuuu. JlaHHas
coJiep)KaTeibHasl JIMHUSA BKJIIOYAeT B ce0d Takke (QOpMUPOBAHME YMEHMMH
BBIMOJHATh pacdy€Tbl 1Mo (GopMylsiaM, NpeoOpa3oBaHUsl LENbIX, PALMOHAIbHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKEHHUI, a TaKXe BBIPAKEHUH,
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COJlepKalX CTerneHu u Jjorapudmel. brarogaps u3yueHuio anreOpandecKkoro
MaTepuana NPOUCXOJMUT  JaJbHEWIee  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPaKkTHOTO MBILIUICHUSA YdYalluxcsi, (OPMHUPYIOTCA HAaBBIKM JETyKTUBHBIX
paccyxJieHuid,  pabOThl C  CHUMBOJIbHBIMU  (OpMaMH,  IPEACTABICHHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEW B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npeniaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTBHI JJI pPEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIrJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKUMM U TpaduKU» TECHO
NepeIIeTaeTcs ¢ APYruMHU JIMHUSAMU Kypca, HOCKOIBKY B KAKOM-TO CMBICIE 331aET
NOCJIEIOBATEIBHOCTb U3Yy4YEeHUs Martepuana. N3yuenne CTENIEHHO,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U rpaduKOB, UCIOJIb30BAaHUE (PYHKIUN NIl pelIeHus 3aa4 U3 APYruX ydyeOHBIX
MPEAMETOB U PEATbHOM KU3HU TECHO CBA3aHO KaK C MAaTEMaTUYECKUM aHaJU30M,
TaK W C pEIICHHEeM ypaBHEHUW U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMaHHE
ynensiercs: GopMHpPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJaMH 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENOBaTh MOJIY4YEHHbIE (YHKIHH, CTPOUTHh HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUY HalleJIeH Ha pa3BUTHE YMEHUMN
YU HaBBIKOB, IIO3BOJISIFOIIMX BBIpaXXaTh 3aBUCMMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHIECKOU, rpaduueckoir um cimoBecHOW. Ero m3yuenwme
CIOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
000011IEHUIO U KOHKPETU3ALIMH, UCTIOIb30BAHUIO aHAJIOTHA.

CopnepxarenbHas nuHus «Havana mMaremMaTM4eckoro aHaau3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTh KPYI KaK MAaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a7]ady,
JOCTYMHBIX 00YYarOIIMMCSI, Y KOTOPBIX MOSBISETCS BO3MOXHOCTh UCCIIEI0BATh U
CTpouTh rpaduku (YHKUUN, ONpEeAeNsATh HX HauOOJbIIMNE W HAUMEHBIINE
3HAYEHHMsSI, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
YCKOpeHHUsl TmpoueccoB. JlaHHas colepxkKaTeiapHas JUHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUSI MaTeMaTH4YECKUX MOJENIEd peajbHbIX CHUTyalUu,
HAXOXKJEHUSl HAaWJy4dlIero pEHIeHUs B MPUKIAAHBIX, B TOM YHCIIE COLHUAIbHO-
PKOHOMHYECKHUX, 33/Ja4ax. 3HAKOMCTBO C OCHOBaMM MaTE€MaTHYECKOIO aHaIu3a
CIOCOOCTBYET Pa3BUTUIO aOCTPAKTHOIO, (HOPMAIBHO-JIOTUYECKOTO U KPEATUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMH pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE M HcKyccTBe. OOydarommecs Y3HAIOT O
BBIAAIOLIMXCSI PE3ysbTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTUS MATEMaTUKH Kak
HayKH, U UX aBTOpax.

CopnepxaTenbHO-METOANYECKAs! JIMHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIIEHA  JJEMEHTAM  TEOPUU  MHOXKECTB. T€OpETHKO-MHOKECTBEHHBIE
IPEACTABIICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOM MAaT€MAaTHKU M IMPEAJIarator
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Hanbosiee YHUBEPCATbHBINA A3BIK, OOBEIUHSIIONINI BCE pa3eibl MaTeMaTUKH U €€
NPWIOKEHUN, OHH CBSI3BIBAIOT PA3HbIE MAaTEMATUYECKUE TUCLUUIUIMHBI B €IUHOE
uenoe. IToatoMy BakXHO JaTh BO3MOXKHOCTH IIKOJIBHUKY IOHHMATh TEOPETHKO-
MHOKECTBEHHBIM f3BIK COBPEMEHHOM MAaTeMaTHMKHM M HCIIOJIb30BAaTh €ro JJis
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa M Hayala MaTEeMaTHUYECKOIO aHAJINW3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTE€MaTUYECKOIO  MOJEIMPOBAHUS, KOTOpBIE IPU3BaHbI
c(OpMHPOBATh HABBIKH IIOCTPOEHUS MOJIEIEN peabHbIX CUTYalli, UCCIEA0BAHUS
ATUX MOJEJIEH C MOMOUIBIO ammapaTa aiareOpbl U MaTeMaTHUYECKOro aHaiau3a U
UHTEPIIPETALNN MOJIYYEHHBIX PE3yJbTaTOB. Takue 3aJaHusl BIUIETEHBI B KayKIbli
U3 pa3/iesioB IPOrpaMMBbl, MOCKOJIBKY BECh MaTEpHal Kypca IUPOKO HUCHOJb3YETCs
JUISL peleHus] PUKIAAHBIX 3a1a4. [Ipu pemieHun peaibHbIX NPaKTHYECKUX 3a7ad
ydalyecs: pa3BUBAlOT HAOIIOAATEIBbHOCTb, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAIOTHMIO, 0000IIATh U KOHKPETU3UPOBATH
npobsieMy. [lesTenbHOCTh MO (OPMHUPOBAHMIO HABBIKOB PEIICHUS MPHUKIATHBIX
3aJa4 OPraHU3yeTCs B MPOIECCe M3YUEHHS BCEX TeM Kypca «Anredpa u Hayana
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IUVIAHE

B yueOHOM TutaHe Ha HW3yYeHHE Kypca anreOphl M Hadal MaTeMaTUYeCKOTro
aHanm3a Ha 6a30BOM ypOBHE OTBOAMTCA 2 yaca B Henento B 10 kiacce u 3 yaca B
Heaemo B 11 kmacce, Bcero 3a 1Ba roga ooydenust — 170 gacos.



COAEPXKXAHHME YYEBHOI'O KYPCA
10 KITACC

Yucaa v BBIYMCICHUSA

Pannonanbapie uncia. OOBIKHOBEHHBbIE W JECATUYHBIE NIPOOHU, MPOIIEHTHI,
OeCKOHEUHbIE  MepuoAudeckue aApodbu. ApudpMeTruyeckue  omnepauud ¢
palMoOHANIBHBIMU YHUCIIAMU, TPE0OpPa30BaHMs YUCIOBBIX BhIpakeHui. [Ipumenenue
Ipo0el W MPOIEHTOB ISl PEIICHUS MPUKIAAHBIX 33/a4 W3 Pa3IMIHBIX OTpaciiel
3HAHUM U PEATbHOM )KU3HU.

JevictBurenpHble  yucia. PanuoHanbHBIE W UppalMOHAIBHBIE YHUCIA.
Apudmernueckue omnepalnudd ¢ JeUCTBUTENbHBIMU yuciaamu. [IpubGnmxéHubie
BBIUHCIICHUS, IPABUJIA OKPYTJICHUS, IPUKUJIKA U OLICHKA PE3yJIbTaTa BEIYMCIICHHM.

Cremmenp ¢ membiM  mokazatenmeM. CrammaptHas Qopma  3ammcu
JNEUCTBUTENHLHOTO uucna. Mcmonp3oBaHwe mOAXOASImIer (OPMBI  3alHCH
JNEUCTBUTEIBHBIX YHUCEN IJI PEIICHUS NPAaKTUYECKUX 3a7ad U IPEACTaBICHUS
JAHHBIX.

ApudmeTnuecknii  KOpeHb ~ HaTypalbHOM  cremeHd.  JledcTBus ¢
apu(pMETUICCKUMU KOPHSIMH HATypaJIbHON CTEIICHH.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOrO apryMeHTa. APKCHUHYC, apKKOCUHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPA30BaHHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcCHOBHbIE
TPUTOHOMETPHUYECKUE (HOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelIeHHE HEpPaBEHCTBA.
MeToa uHTEpPBAJIOB.

Pemmenue nenbix 1 [poOHO-PALIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenune nppanoHalbHBIX YPABHEHUM U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeEHNE ypaBHEHU U HEPABEHCTB K PEUICHUIO MAaTEMAaTHYECKHUX 3a7ad
¥ 3371a4 U3 Pa3IMYHBIX 00acTell HAYKH U PeasIbHOM KU3HU.

DyHKIUHN U TPAPUKH

OyHkums, crnocodsl 3amaHus ¢GyHknuu. ['paduk ¢dyskiuu. BzaumHO
oOpaTHbIC (PYHKITUH.

OO6nacTb ompeneneHuss 1 MHOXKeCTBO 3HaueHud (ynkumu. Hymu ynkium.
[TpomexxyTku 3HAKOTIOCTOSIHCTBA. YETHBIC 1 HEUETHBIC (PYHKITUH.

CrernienHast GyHKIHS ¢ HATypaJdbHBIM U IIEJIBIM TIOKa3zareneM. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpauK KOpHs n-OM CTEIEHHU.



Tpuronomerpudeckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIMI YUCIOBOTO apryMeHTa.

Hauasa MmaTeMaTH4eCKOr0 aHAIM3a

[TocnenoBaTenbHOCTH, CHOCOOBI 3a1aHUS MOCJIEA0BATENBHOCTEN.
MOHOTOHHBIE TIOCJIEIOBATENBHOCTH.

ApudmeTrnueckast 1 reOMEeTpHUecKasi mporpeccur. beckoHeyHo yObIBaromiast
reoMerpuueckas nporpeccusi. CyMMma O0€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. lcronbs3oBaHuEe mporpeccuu s
pELIEHHUS peAJIbHBIX 3a/1a4 MPUKIAJIHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOkecTBO, omnepanuu HajJ MHOXecTBamu. [uarpammbl Ditnepa—BenHa.
[IpuMeHeHE TEOPETUKO-MHOKECTBEHHOIO amnmnapara JJisi OINKCAHUS PEaJbHbIX
IPOLIECCOB U SIBJICHUM, TPU PELICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yucaa v BBIYMCJICHUSA

Harypanpubie u nensie uncina. [IpusHaku 1eIMMOCTH LENBIX YUCEN.

CreneHb ¢ paMOHAIBHBIM NOKa3aresneM. CBOMCTBA CTEIECHH.

Jlorapu¢m umncna. JlecaTudyHble U HaTypajabHbIE JOTapUu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3zoBanue BbIpaX)eHH, COAEPIKALIUX JTOTapUPMBI.

[IpeoOpa3oBaHue BBIpAXKEHUN, COAEPKAIIUX CTENEHH C PaAlUOHAIBHBIM
IIOKAa3aTeJIEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[lokazarenbHbIE ypaBHEHHS M HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHU. PellleHne NpUKIaIHbIX 337a4 C NOMOILBIO
CHUCTEMBI JIMHEHUHBIX YPABHECHUM.

CucreMsl ¥ COBOKYITHOCTH PAL[MOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeneHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad U 3a/ad U3 Pa3IuYHbIX OoOJacTed HayKd M peaJbHOU
KU3HU.

DyHKUMM U TPaPUKH

®Oynkuusa. [lepuoguueckne  QyHkuuu. [IpoMexyTkm  MOHOTOHHOCTH
¢ysHkun. MakcumyMbl 1 MUHUMYMbI GyHKIuu. HauOosnbliee M HauMmeHbIlee
3HaYeHUE (PYHKIIMHU Ha TPOMEKYTKE.

TpuronomeTrpruyeckue QyHKIUHN, UX CBOWCTBA U TPapUKH.



[ToxazarenbHast u gorapudmuyeckas GyHKIUU, UX CBOMCTBA U TPaUKH.

Hcnonp3oBanue rpadukoB GyHKIANA 71 PENICHUS] YPABHCHUN U JTMHEHHBIX
CHCTEM.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN JUIsI HUCCIEIOBAaHUS TPOIECCOB U
3aBUCUMOCTEHN, KOTOPBIE€ BO3HHUKAIOT MPU PEIICHUU 3a/lady U3 APYruX y4eOHBIX
IIPEAMETOB U PEATbHOM KU3HHU.

Havana MmaTeMaTH4eCKOro aHaJIn3a

HenpepoiBHble pyHKIMHU. MeTO UHTEPBAJIOB 1JIs PEIICHHS] HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudeckuii U QU3NUECKUN  CMBICIH
MIPOU3BOJHOM.

[TpousBogubie  snemeHTapHbIX  GyHKIud.  DopMmysnbl  HaXOXKACHUS
IIPOU3BOJHON CyMMBI, MPOU3BEACHUS H YACTHOTO (DYHKIIUH.

[TpumMeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
skcTpeMyMmbl. Haxoxxaenue HanOobIIero 1 HAaMMEHbIIEro 3HauYeHus (QYHKIMKM Ha
OTpE3KE.

[IpumMeneHne NPOU3BOJHOM JUIA HAXOXKACHUS HAWIIy4dllero pElEHUs B
NPUKIAIHBIX 3aJa4yax, [Jsi OIPENENICHHs CKOPOCTH IpoLecca, 3aJaHHOIO
dbopmyIion uiu rpa@uKoM.

[TepBoo6pa3zHas. Tabnuia nepBooOpas3HbBIX.

Wuterpan, ero reomerpuyeckuii u (pu3MUeckuii cmbica. Beruncienue
uHTerpana no popmyne Herorona—JleitOnuna.



INVIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yLI€6HOFO npeamMceTa «MaremaTuka» JOJIDKHO oOecrneynBaTh
AOCTHXKCHHUC HA YPOBHEC CPCAHETO O6HIGFO O6p8.30BaHI/I$I ciaeayromux JNIYHOCTHEIX,
MCTAIPCAMCETHBIX U IIPCAMCETHBIX 06p330BaTeJ'II)HLIX PE3YyJIbTATOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeaMmeTa
«Maremartnkay XapakTepu3yloTCs:

['paxxgaHckoe BOCUTaHUE:

c(hOpPMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIUU 00YYAIOIIErocs KaKk aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHMCKOrO OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUMA,
nporeaAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUU C HX
(GYHKIUSMHU 1 Ha3HAYECHUEM.

[TaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPaXKTAHCKON UACHTUYHOCTH, YBAKEHUS K
MPOIIJIOMY U HACTOSAIIEMY POCCUMCKON MaTEMaTUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax
HKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTE! poccHiicKOTO HapoJa;
c(OpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  MOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKCHUIM HAYKU U JIEATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

DCTeTUYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHUEM K MHUPY, BKIIIOYasl 3CTETUKY MaTEMaTUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajady, peleHnu, paccyXIECHUN;
BOCIPUUMYHBOCTHIO K MATEMAaTUYECKUM aCTIEeKTaM Pa3INYHbIX BUJOB HCKYCCTBA.

duznyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS MPUMEHATH MaTEeMaTUYECKUE 3HAHUS B
WHTEpecax 3J0pOBOTO U 6e30macHOro 00pasa KMU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 370POBbIO (30pOBOE MUTAaHUE, COATTAHCUPOBAHHBIM PEKUM 3aHATUH U

OT/IbIXa, peryJssipHast buznueckas aKTUBHOCTB); duznyecKoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUSIX CTIIOPTHUBHO-03/I0POBUTEIBHOM
JesITeTbHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM ILIEHHOCTH TPYAOJOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATILHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHEM COBEPIIATH OCO3HAHHBIM BHIOOP
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;
TOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTE€MaTUYeCKOMy OO0pa3oBaHUIO U
caM000pa30BaHMI0 Ha MTPOTSIKEHUH BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

DKOJOTNYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO SKOJOTUYECKOM KYJIbTYpbl, MOHHUMAHUEM BIIHMSHUS
COLMAJIbHO-D)KOHOMUYECKHUX IPOLECCOB HA COCTOSIHUE NMPUPOIHONW M COLUUAIBHOU
Cpelbl, OCO3HAHMEM TJI00ATBPHOTO  XapakTepa JKOJOTHYECKUX MpodiieMm;
OpHEHTallMel Ha MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUW JUIs PEIICHUsS 3a/lady B
00JlacT  OKpyKalollel cpeapl, IJIaHUPOBAHHUS TIOCTYNKOB UM OLEHKH HX
BO3MO>KHBIX MTOCHEACTBUN JJIs1 OKPY>KAIOIIEH CPEJIbI.

[{eHHOCTH HAyYHOTO MO3HAHUSL:

c(hOpPMUPOBAHHOCTHI0 MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKH W  OOIIECTBEHHOW TMPAKTHKH, TMOHUMaHHUEM
MaTEMaTUYeCKOM HayKd Kak cgepbl UYeJOBEYECKOM AesTeNbHOCTH, STanoB €€
pa3BUTHUS M 3HAYUMOCTH JUIsl PA3BUTUS LMBUIM3ALMH; OBJIANECHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypOW KakK CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILECTBIIATh IMPOEKTHYI0 M HCCIEIOBATENbCKYIO JESITEIbHOCTD
WHJVMBUAYAJIBHO U B IPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHMSI MPOTPAMMbI Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPU3yOTCS OBJIAJICHHEM YHUBEPCATHHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUGHBIMU
oelcmseusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvnvie = no3znaeamenwvuvle  Oelicmsusi,  obecnedusarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX HNPOYECCO8 00YYaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJXHCAlowe2o  Mupa,  NpUMEeHeHue  J102UYeCKUX,
UCC1e008amenbCKUux onepayull, yMeHuti pabomams ¢ uHgopmayueti).

ba3oBeie ornueckue AenCTBUs:

e BBIBIISATH U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKU MAaTEMaTUYECKUX
00BEKTOB, MOHATHUN, OTHOIIEHUW MEXIY MOHIATHUAMU; (HOPMYIUPOBAThH
OTIpe/Ie]ICHUs]  TOHATWN; YyCTAaHABJIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKaIy, OCHOBAaHUS JUIsi OOOOIICHUS W CpPaBHEHHUS, KPUTEPUHU
IIPOBOJIMMOTI0 aHAJIN3A;
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BOCIIPUHUMATh, (OPMYIUPOBaTH W  TPEOOPa30OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJISAITH ~ MAaT€MAaTHMYE€CKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;
npemsiaraTh  KPpUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
POBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKIICHUN (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJNTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBL;

BBIOMpaTh CIOCOO pelieHuss y4eOHOM 3amaud (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BBHIOMpATh HawboIee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOSITEJILHO BBIICJICHHBIX KPUTEPHUEB).

bazoBnie HCCICAOBATCIbCKHUC HeﬁCTBHﬂZ

UCTIONIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
GbopMyIHUpPOBaTh BOIPOCH], (UKCHUPYIOIIKME MPOTUBOPEUYUE, MPOOIEMY,
yCTaHABIMBAaTh HCKOMOE€ W  JaHHOe, (opMupoBaTh  THIOTE3Y,
apTryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITEIIEHO CIUTaHUPOBAHHBIH OKCIIEPUMEHT,
UCCIICIOBAaHNE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTrO
o0ObeKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXITY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

CaMOCTOSITENTbHO (hOPMYJIHPOBATH 0OOOIICHHS U BBIBOBI IO PE3YJIbTaTaM
POBEAEHHOTO HAOJIOICHHUsS, UCCICIOBAHMS, OIECHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB H 0000IIEHNUH;

MIPOTHO3WPOBATh BO3MOXXKHOE DPAa3BUTHE MPOIECCA, a TAKXKE BBIJBUTATH
MIPEATNOJI0KEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nuadopmanueii:

BBISIBIISATH JIePUIMTHI UHPOPMALIUU, TAHHBIX, HEOOXOJUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI PELICHHUS 3a]1a4u;

BEIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHTO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYpPUPOBaTh UHPOPMALINIO, MPEACTABIATh €€ B Pa3IMUHbIX (pOopMax,
WUTIOCTPUPOBATH Tparueck;
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2)

OLICHUBATh HaJEXHOCTD uHbopMaIuu 1o CaMOCTOSITEIILHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.
Vuueepcanonuvie KOMMyHuKamueHnwvle Oelicmsus,  0Oecneyugarom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOS 0OVUATOUWUXCSL.
OO01ieHue:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXKJIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHMsI B YCTHBIX M NUCbMEHHBIX TEKCTaX, JaBaTh IOSCHEHUsS II0
XOJly pelIeHus 33/1a4i, KOMMEHTUPOBATh IOJy4YECHHBIN PE3yJIbTaT;

B X0/ 00CYKJE€HUS 3a7]aBaTh BONPOCHI IO CYIIECTBY 00CYK1a€MOM TEMBI,
npo6JieMbl, perraeMoi 3a/1aduu, BbICKa3bIBaTh UJIEH, HAIICIIEHHBIE HA TIOUCK
pELICHMs; COIOCTaBIATh CBOU CYKIEHHA C CYXICHHSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh pa3jIMdMe U CXOJCTBO MO3MILMI; B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKEHMS;
NOPEACTAaBIIATh  pPE3yJbTaTbl  PEIICHHs  3aJayd,  JIKCIEPUMEHTA,
UCCIIEJIOBaHMsI,  MPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3eHTAUU U 0COOEHHOCTEN ayIUTOPUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOHM W
WHIUBUTyaIbHON pabOThI U pENICHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11EJTh
COBMECTHOM JeATEIBHOCTH, IUTAHWPOBATh OPTAHHU3AIMI0 COBMECTHOM
paboThI, pacpeAesaTh BUABI paboT, TOTOBapUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTat paboTsl; 00001IaTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYXIeHHs, 0OOMEH MHEHHUH,
«MO3TOBBIE TITYPMbD» W WHBIC); BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IHI,
OIICHMBATh KAa4€CTBO CBOETrO BKJIaJa B OOMIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUS.

Vuueepcanonuvie  pezynamuenvlie  Oeticmeus, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCIU.
Camoopranuzanus:

COCTaBJIATH IJIaH, AJITOPHUTM PCHICHHUA 3ada4H, BBI6I/IpaTI> CI10c00 peuicHus C

y4€TOM MMEIOILIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEUICHUI ¢ y4ETOM HOBOM MH(OPMALINH.
CaMOKOHTpOJIb:

BJIAJ€Th HAaBbIKAMU TO3HABAaTEJIbHOM pediekcuu Kak OCO3HaHUS
COBEpILIAEMbIX JIEUCTBUIM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJE€Th CHocOo0aMu  CaMONPOBEPKH, CAMOKOHTpOJISI Mpolecca U
pe3yabpTara peuieHus MaTeMaTUueCKOM 3a/1auu;
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e TNPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IIPH PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSATEILCTB, JTAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OICHMBATH COOTBETCTBHE pE3YJbTaTa WEIH W YCIOBHUSIM, OOBICHSTH
IIPUYUHBl TOCTHXKEHUSI WM HEIOCTUXKEHUS PE3YJIbTAaTOB JACATEIIBHOCTH,
HAXOJIUTh OIMMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoenune yueOHOro Kypca «Anredpa v Hadajga MaTEMaTHYCCKOTO aHAIH3a
Ha YPOBHE CpPEIHEro o0Iero oOpa3oBaHUs JOKHO OOECIEUUBATH JOCTHKEHUE
CIIETYIOIINX TPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KITACC

Yucsia ¥ BbIYMCICHUSA

OnepupoBaTrh MOHATHSIMH: PALUOHAIBHOE W JEHUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U JECSATUYHAS APOOb, POLIEHTHI.

BemonHaTe  apudmernueckue — omepauud  C  palMOHAIBHBIMU U
JNEUCTBUTEIbHBIMU YUCIIAMU.

BoinonHaTe npuOImKkEHHbIE BBIUMCICHUS, UCIIONB3YS MpaBUjla OKPYTJICHHUS,
JeNaTh MPUKUAKY U OLICHKY PE3YJIbTaTa BIYMCICHUMN.

OnepupoBaTh INMOHATUSAMHU: CTEIEHb C ILEJIBIM IIOKa3aTeslieM; CTaHJapTHAs
dopMa 3amMcu JIEHCTBUTEIBHOIO 4YHCJA, KOPEHb HATypaJbHOW CTEIEHHU;
UCIOJIB30BaTh MOAXOAAILYI0 (POPMY 3aMUCH IEHCTBUTENIBHBIX YNCEN AJISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh NMOHATUAMU: CUHYC, KOCUHYC M TAHTE€HC IIPOU3BOJIBHOIO YIJIA,
UCIIOJIb30BaTh 3aIIMCh [TPOU3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUY.

YpaBHeHMS U HEPABEHCTBA

OnepupoBaTh NOHATHSAMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YPaBHEHHUE;

BoinonusaTe npeoOpa3zoBaHusl TPUTOHOMETPHUECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoimonusaTe mpeoOpa3oBaHUs LETBIX, PAlMOHAIBHBIX W HPPAMOHATbHBIX
BBIDOKEHMM M pellaTb  OCHOBHBIE THUIIBI  LEJbIX, PAlUOHAIBHBIX U
VPPaLMOHATIBHBIX YPABHEHUI U HEPABCHCTB.

[IpuMeHATh ypaBHEHUS M HEPABEHCTBA ISl PELICHUS MAaTEMATUYECKUAX 3a1a4
¥ 3371a4 U3 Pa3IMYHBIX 00acTell HAYKH U PeasIbHOM KU3HU.
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MonenupoBaTh peajbHble CUTyallud Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQXECHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayH, MCCIEI0BAThH
NOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM allllapaTa ajreopsl.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMH: (YHKIMS, CIOCOOBI 3aiaHus (QyHKUMH, 001acThb
onpezeNieHusT U MHOXECTBO 3HAueHUN (QYHKIUH, rpaduk (GyHKIUH, B3aUMHO
oOpaTHbIe (PYHKITHH.

OmnepupoBaTh NOHATUAMM: YETHOCTh W HEYETHOCTh (YHKLUH, HYJIU
(YHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBatek rpaduky GyHKUNN AJIs PELLICHUS] YpaBHEHUIA.

CTtpouTh U 4uTaTh TPaPUKU JTUHEHHONW (QPYHKIMH, KBAJPATUIHONW (PYHKIIHH,
CTETNEHHOMN (PYHKIUH C LETBIM OKA3aTEIIEM.

Hcnonp3oBate rpaduku (QyHKUMHA Ui  HCCIENOBAaHUS IPOLECCOB U
3aBUCHUMOCTEHN MpH PELICHUM 33a4 U3 JPYIMX Y4eOHBIX NMPEAMETOB U PEaJbHOU
KHU3HU; BBIpaXaTh GOpMyIamMH 3aBUCUMOCTU MEXIY BEIUUYUHAMH.

Hauaja maTeMaTH4ecKOro aHajmu3a

OmnepupoBaTh MNOHATUAMH: I[OCIEAOBATEIBHOCTh, apudMeTHdyeckas u
reoMeTpUYECKasi IPOrpeCcCui.

OmnepupoBarh MNOHATHSAMM: OECKOHEYHO YOBIBaIOIIas TIeOMeTpUUecKas
nporpeccusi, cyMmma 0€CKOHEYHO yObIBaIOIIeH reOMETPHUUECKON MPOTPECCHH.

3amaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEIBHOCTEN U IIPOIPECCUN ISl PEILIECHUS
peasIbHBIX 3a]1a4 PUKIIAJHOTO XapaKTepa.

MHokecTBa M JI0rHKA

OmneprpoBaTh MOHATUIMH: MHOXKECTBO, ONE€paIK HaJl MHOXECTBaMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIA — ammapar JAias — OMHCAHUSA
pEaIbHBIX MPOLIECCOB M SIBICHUN, NPU PELIEHUU 337ad U3 JPYIHX Y4eOHbIX
IPEIMETOB.

OnepupoBarb  HOHATHUSAMHU: ONpENEIICHNe,  Teopema,  CIEACTBUE,
JI0Ka3aTeJIbCTBO.

11 KIJIACC

YucJa 1 BBIYUCIEHUS

OnepupoBaTh TMOHATUSIMM: HATypaJIbHOE, IIEJI0€ YHUCIO; MCIOJIb30BaTh
MPU3HAKU JIEJIMMOCTH LIEJIbIX YHUCEN, PA3JIOKCHUE YKCIIAa HA MPOCTbIE MHOXUTEIH
JUISL PELICHUS 3a7a4.

OnepupoBaTh MOHATHEM: CTEIIEHb C PALIMOHATBHBIM MOKA3aTEIEM.
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OmnepupoBaTh MOHATUAMHM: JOorapudm 4YHcha, JECATHYHbIE W HATypaJbHBIC
aorapu@mel.

YpaBHeHMs U HEPABEHCTBA

[TpumeHsTh  CBOMCTBa CTENEHM Uil NPeoOpa3oBaHUsl  BBIPAXKECHUN;
ONEpPUPOBATh NOHATUSAMU: IIOKA3aTEIIbHOE YPAaBHEHHME W HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BoimonusaTe mpeoOpa3oBaHUs  BBIPAXKEHMI, COAEP)KAUIMX JIOTapu(MBI;
OIEpUPOBATh MOHATUSMMU: JIOTApU(PMUUECKOE YPAaBHEHUE U HEPABEHCTBO; pPEIIATh
OCHOBHBI€ THUIIBI JJOTapU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTs pemenys npocTeNmnX TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEMHBIX YPABHEHUN U €€ PEIICHHUE;
UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM ISl pELICHUS IPAKTUYECKUX 3a/a4.

HaxonuTe pemeHus npocTEeHIIMX CUCTEM U COBOKYIHOCTEH pallMOHAIbHBIX
YPaBHEHU! U HEPABEHCTB.

MonenpoBaTh peajbHble CUTyallUd Ha S3bIKE aireOpbl, COCTaBISAThH
BBIDAKECHHSI, YPABHEHUS, HEPABEHCTBA M CHUCTEMbl 10 YCIOBHUIO 3aJayH,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENH C UCTIOJIB30BAHUEM ammapaTa aareOpbl.

DyHKUMM U TPaPUKH

OnepupoBaTh NOHATUSMM:  HEepUOAUYECKass  (PYHKUMS, IPOMEXKYTKU
MOHOTOHHOCTH (DYHKUHH, TOYKH OJKCTpeMyMa (YHKIHH, HaubOoibliee u
HauMeHbIllee 3HAueHUs (QYHKIUU Ha TPOMEKYTKE; HCIONb30BaTh UX s
UCCIIEIOBaHMsl PYHKIINHU, 3aJaHHON TpauKOM.

OmneprpoBaTh MOHATHAMU: TpapUKHU IOKA3ATEIbHOU, JOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (PYHKLMH; N300paXxkaTh UX HA KOOPAMHATHOM IJIOCKOCTHU U
VICITOJIB30BATh JJI PELICHUS] YPABHEHHI 1 HEPABEHCTB.

N306paxaTh HA KOOPAMHATHOM TUIOCKOCTH rpauKy JTUHEHHBIX YpaBHEHUI
Y UCII0JIB30BaTh UX JUISl PEIEHUS CUCTEMBI JINHEWHBIX YPaBHECHUN.

Wcnonp3oBarte rpaduku (QyHKUMHA JUIs  HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH U3 IPYTrUX y4eOHBIX AUCIUIUINH.

Havana MmaTeMaTH4eCKOro aHAJIN3a

OmneprpoBaTh MOHATUSMU: HENMpEepbIBHAS (YHKIUS; MPOU3BOIHAS (QYHKIUU;
UCIIOJIb30BaTh FEOMETPUUECKUN U (PU3NUECKUI CMBICI IPOU3BOAHOMN I PELICHUS
3az1ay.

HaxoauThk npou3BogHbIE 371€MEHTAPHBIX (QYHKIIUI, BBIYUCIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (DYHKIUH.

Hcnonp30BaTh MPOU3BOJHYIO ISl UCCIIEOBaHUS (YHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBI, IPUMEHATh PE3YJIbTaThl UCCIECIOBAHMS K IOCTPOEHUIO IpaUKOB.

Hcronb30BaTh MPOU3BOAHYIO I HAXOXKACHWS HAWIydIIEro pPEIICHHS B
INPUKJIAJHBIX, B TOM YUCJIE COUUATbHO-3KOHOMUYECKHUX, 3aa4ax.
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OnepupoBaTh MOHATHUSMHU: TEPBOOOpa3Hass ©  MHTErpaj; MOHUMATH
reOMeTpUUYECKUN U PU3NYECKUI CMBICT UHTErpasa.

Haxomute mepBooOpasHble 3eMEHTapHBIX (DYHKUWN; BBIYMCIATH WHTErpal
o ¢popmyne Herorona—JleliOnuia.

Pemare npukiagHele 3a1ayv, B TOM YHUCIE COLMAIBHO-DKOHOMMYECKOTO U
($u3NYECKOro XapakTepa, CpeCTBAMU MAaTEMaTUYECKOTO aHaJIN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBO 4yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabnbie IIpakTuyeckue
n/n MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
MHoecTBa palluOHAIBHBIX U
1 €MCTBUTEIbHBIX Yncel. PalimoHalbHbIE 14 1 bubmorexa [TOK
A -rat https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) Oyaknuu u rpadukn. CTeneHs C IeNIbIM 6 bubmmoreka [JOK
MoKas3arejieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—O1 CTETIeHU. 13 ) bubnuoreka [IOK
HppanuonaibHble ypaBHEHHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmyabl
4 T I/IFI)“OI};OMGT un. TpUrOHOMETPHUUECKHUE 22 1 bubmorexa [TOK
p pHiL- 1P p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 ITocnenoBaTeILHOCTH Y IPOTPECCUU 5 bubmorexa HOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3 ) but6mmoreka [IOK
3HAHUM https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0
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11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
KonTpoabusbie IIpakTuueckue
n/n NporpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoTsbI
pecypchl
CreneHpb ¢ palliOHATBHBIM ITOKA3aTEJIEM.
1 [TokazarenpHas ¢pyHkums. [lokazarensHbie 12 1 bubmorexa HOK
YHICHHA: https://m.edsoo.ru/f11c4afd
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmudeckas KIIHSL.
2 HorapniMquCKHe (by:B:eHI/ISI u 12 bubmorexa [TOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudeckue PyHKIMU U UX
3 r pa(bmcn T pI/IFOHOMeTq)IZLIeCIf(I/Ie 9 1 buommorexa HOK
P - 1P p https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Bbubmmoreka [IOK
4 I1 I i 24 1
POMSBO/AS. LPHMCHEHHIC HPOHSBOAHOM https://m.edsoo.ru/f11c4afd
5 HuTerpan u ero npuMeHEHUs 9 bubmorexa HOK
P p https://m.edsoo.ru/f11c4afd
. bubmunorexa [JOK
6 CHCTembl ypaBHeHHIi 12 ! https://m.edsoo.ru/f11c4afd
7 HarypanbsHble u 11eIbIe YnCia 6 bubmorexa [TOK
P H https://m.edsoo.ru/f11c4afd
2 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 13 ) Bbu6mmoreka [IOK
3HAHHUH https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHON IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThI 0CBOEHHUS] OCHOBHOM
NpoBepPsIeMoOro .
0o0pa3oBaTe/IbHOI MPOrpPaMMBbI CpeIHero 001mero 00pa3oBaHus
pe3yjabTara
1 Yucnia v BBIYUCICHUS
. OnepupoBarh MOHATUSIMHU: PALMOHATIBLHOE M JEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS M IECSITHYHAS IPOOb, TPOIICHTHI
- BommonuaTe  apudMernueckue Omepalud € PalMOHAIbHBIMH U
' JNeHUCTBUTENLHBIMH YUCIIAMU
13 BeimonHATe  mpHOMMKEHHBIE — BBIYUCIICHHUS,  HWCIONB3YS — IpaBHIIA
' OKpYTJIEHUS, 1e]aTh IPUKUIKY U OIICHKY Pe3yJibTaTa BHIYUCICHUN
OnepupoBaTh MOHATUSMU: CTEIIEHb C IIEJIBIM MOKa3aTejaeM, CTaHIapTHas
14 dbopMa 3amucH AEWCTBUTEIHLHOTO YHCIA, KOPEHb HATYPaJbHOW CTETICHU;
' MCIOJIb30BaTh MOIXOAIIYI0 (DOpPMY 3alUCH JAEUCTBUTEIbHBIX YUCEN IS
pelieHus: IPakTUYECKHUX 3a/1a4 U MPEICTaBICHUS TaHHBIX
OnepupoBaTh MOHATUSIMH: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOIO
1.5 yria; HWCIOJIb30BaTh 3allMCh TPOU3BOIBHOTO YIJia dYepe3 OOpaTHBIC
TPUTOHOMETpHYECKHE (PYHKIUU
2 YpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTh MOHATUSMU: TOKIECTBO, YpaBHEHUE, HEPABEHCTBO, LIEJI0E,
2.1 panuoHaIbHOE, UPPALUOHAIILHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPHYECKOE ypaBHEHUE
55 BoimonusATe mpeoOpazoBaHUs TPUTOHOMETPUUECKUX BBIPAXKEHUH U
' pemarb TPUrOHOMETPUUYECKHUE YPABHEHUS
BrImonHATE Tpeo0pa3oBaHus MENbIX, PAIIMOHAIBHBIX U HPPAIIMOHATBHBIX
2.3 BBIPQXKEHHII W peniaTh OCHOBHBIE THUIBI IEJIbIX, PAlUOHAIBHBIX U
HPPALIMOHATIbHBIX YPAaBHEHUM U HEPABEHCTB
)4 [IpumeHsTh ypaBHEHUS W HEpPaBEHCTBA JI pEIHICHUS MaTeMaTUYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTei HAyKU U pealbHOW KU3HU
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MonenupoBaTh peajbHbIE CUTYyallUM Ha SI3bIKE anreOpbl, COCTABISTH

2.5 BBIPQXEHUS, YPABHEHHU S, HEPABEHCTBA 10 YCJIOBUIO 3aJla4M, UCCIEA0BATh
MTOCTPOECHHBIE MOJIENIN C HCIOIb30BAaHUEM allliapaTa aareopbl
3 OyHK1IMU U Tpaguku
OnepupoBarh MOHATHAMHU: (YHKIHSA, CHOCOOBI 3adaHus (YHKIIHH,
3.1 o0JlacTh OmpefeNeHus] MU MHOXXECTBO 3HAUYeHUH (QyHKUMH, rpaduk
dbyHKIIMH, B3aUMHO 00paTHbIE PYHKITUN
19 OnepupoBaTh MOHATHAMH: YETHOCTh U HEUYETHOCTh (GYHKIUHU, HYIU
' (GYHKIIUY, POMEKYTKH 3HAKOMOCTOSHCTBA
33 Hcnonb3oBathk rpaguky GyHKIUHA U1 pelieHus ypaBHeHUN
34 Crpouts W uuTaTh TpadUKH JMHEHHOW (YHKIIMH, KBaJAPATUIHOU
' (GyHKIMH, CTENEeHHON (PYHKIIUH ¢ IeJIbIM MToKa3aTeneM
Hcnons3oBare rpaduku GyHKIUN A7 KUCCIENOBAHUS MPOIECCOB H
35 3aBUCHMOCTEI MpH pelIeHHH 3a7ad U3 APYTrUX Y4YeOHBIX MPEIMETOB U
' pealbHOM  JKM3HH, BBIpaXarh (opMylaamMu 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU
4 Havana maremaTudeckoro aHaamza
41 OnepupoBaTh MOHATHUSAMHU: TOCIEIOBATENbHOCTb, apudMeTnyeckas u
. reoMeTpHUUecKas MPorpeccuu
OmnepupoBaTh TOHATHSIMH: OCCKOHEUHO YOBIBAIOIIAs TE€OMETpUUYECKast
4.2 mporpeccusi, CcymMma OECKOHEYHO  yOBIBAIOIIEH  TreoMEeTpPHYeCcKOM
MIPOrPeccun
4.3 3amaBaTh MOCIIEIOBATEIHHOCTH PA3JIMUYHBIMU CIIOCOOAMU
44 Hcnonb30Barh CBOMCTBA MOCIEIOBATEIBHOCTEH MW MPOTPECCUid ISt
' pelIeHus peabHbIX 3aa4 MPUKJIAJHOTO XapaKkTepa
5 MHoO)kecTBa U JJOTHKA
5.1 OnepupoBarh MOHATUSMHU: MHOXECTBO, OTIEPAIIUH HAJl MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar s OMHCAHUS
5.2 pealbHBIX MPOLECCOB M SIBICHUH, NPU PEUICHUWH 3aJad U3 JPYTHX
Y4eOHBIX TIPEIMETOB
53 OnepupoBaTh  NOHATUSMHU:  OIpelNeJeHHe, TeopeMa, CJe/ICTBHUE,

J0Ka3aTCJIbCTBO
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11 KIIACC

Kon
NpoBepPsieMOro
pe3yJjabTarTa

IIpoBepsiemble peIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpelHero o01ero 00pa3oBaHus

1

Yucna ¥ BEIUUCIIEHUSA

1.1

OHepHpOBaTB MOHATUAMU: HATYpPAJIBbHOC, LCJIOC YHCIO, HCIOJb30BATH
IMPU3HAKHU OCIMMOCTU MEJIBIX YHUCEII, PA3JIOKECHUE YHCIIa Ha IIPOCTHIC

MHOXUTCIIN OJI1 pCHICHUA 3aaa4

1.2

OHGpHpOBaTB MOHATHUEM: CTCIICHDb C pallMOHAJIBHBIM ITOKA3aTCJICM

1.3

OHepHpOBaTB IIOHATUAMMU norapmbM qucijia, JACCATUYHBIC n

HaTypaJibHbIe JIorapu(Mbl

VYpaBHEHUS 1 HEPABEHCTBA

2.1

[IpumensTh cBOMcTBa cTemeHH [UId TNpPeoOpa3oBaHMs BBIPAKECHUH,
OIIEpUPOBATh IMOHATHAMM: IOKA3aTEJIbHOE YPAaBHEHUE U HEPABEHCTBO;

peuraTb OCHOBHBIC THIIBI ITOKA3ATCIIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB

2.2

Brimonuate npeoOpa3oBaHUs BBIPAKEHUN, COAEPIKALIMX JIOTapu(MBI;
OTIepUPOBAThH MOHATHIMHU: JIOTapU(PMUUECKOE YpaBHEHHUE U HEPABEHCTBO;

pemaTh OCHOBHBIE THIIbI JOTapU(MHUUECKUX YPAaBHEHUN U HEPABEHCTB

23

HaxonuTts pemienus NpocTeUInX TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTb NOHATUAMU: CHCTEMa JIMHEHHBIX YpaBHEHUH U €€
pEILICHNE; UCIOJIb30BAaTh CUCTEMY JIMHEWHBIX YPaBHEHUH IS PEIICHUS

MPAKTUYCCKUX 3aaa4

2.5

Haxomuts  pemieHuss OPOCTEHIINX CHUCTEM M COBOKYIIHOCTEM

palMOHANILHBIX YpaBHEHUI 1 HEPABEHCTB

2.6

MO,Z[G.HI/IpOBaTB PCATBHBIC CUTyallUW Ha SA3BIKC aJII‘66pI>I, COCTaBJIATH
BBIpaXXCHUA, YpaBHCHHUA, HCPABECHCTBA U CUCTEMBI IO YCJIOBHIO 3aJayH,
HCCIICAOBATh IMOCTPOCHHBIC MOJACIM C HCIOJB30BAHUCM alIapara

anreopsI

DOyHKINUH U TPAaPUKH

3.1

OmnepupoBaTh TOHATHSAMHU: IEpHOANYECKas (QYHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOUKH IKCTpeMyMa (DYHKIIMH, HauOoOJbIIee U
HanMeHbIllee 3HaYeHUs! (PYHKIUH Ha MPOMEXKYTKE; MCHONb30BaTh UX IS

uccienoBaHus QyHKIUH, 331aHHOH rpaduKomM
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3.2

OnepupoBaTh MOHITUIMHE: TpadUKH TOKA3aTEIbHOM, JIOTapUDMUYECKON 1
TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTb MX Ha KOOPAMHATHOMN

IUIOCKOCTH U UCTOJIb30BATh JIJIs pellieHHs] ypaBHEHHI U HEpaBEeHCTB

3.3

N300pakath Ha KOOPAWHATHOM TUIOCKOCTH Tpaduku JTUHEHHBIX
ypaBHeHI/Iﬁ U HCIHOJIB30BAThL HX I PCIICHHA CHUCTCMbIL JIMHENHBIX

ypaBHEHU U

3.4

Hcnonws3oBath rpaduku (yHKUMNH A7 HCCIEIOBAHUS MPOLIECCOB H

3aBHCUMOCTEHN U3 APYTruX yu4eOHbIX AUCHIUIUINH

Hauana maTemaTtuueckoro aHaimsa

4.1

OnepupoBaTb MOHATUSAMH: HENpepbiBHAas (YHKIMS, MPOU3BOJHAS
(YHKLIMHU; HCHOIB30BATh TIEOMETPUYECKUH U (PU3MUECKUIl CMBICI

IIPOU3BOJHON UL pELICHUs 3a1a4

4.2

Haxoauth  mpou3BOJAHBIE  AJNEMEHTAapHBIX  (QPYHKLIMHA, BBIUUCISATH

IPOM3BOJIHBIE CYMMBI, IPOU3BEIEHHS, YACTHOTO (YHKIIUN

4.3

Hcnonws3oBaTh MNpOU3BOAHYIO JII  HUCCIICAOBAHUA (I)yHKI_[I/II/I Ha
MOHOTOHHOCTb U 3KCTPEMYMEI, IIPUMEHATH PE3YIbTAThI UCCIICAOBAHUA K

MOCTPOCHUIO TpapuKoB

4.4

Hcnonn3oBarn MPOU3BOAHYIO IS HAXOXICHHUA HAWJTYYIICTO PCIICHUSA B

IMMPUKJIAAHBIX, B TOM YHCJIIC COOUNAJIbHO-O0KOHOMUYECKHNX, 3aa4ax

4.5

OnepupoBaTh NOHSTUAMHU: TepBooOpa3Hasi M MHTErpaj; IOHUMATb

reOMEeTPUYECKUi U (PU3MUECKHUI CMBICT HHTETpajia

4.6

Haxonute mepBooOpa3Hble 3J€MEHTApHBIX  (YHKUUH, BBIYHCIATDH

uHTerpai no ¢gopmyne Heiorona — JleiiGHura

4.7

Pemarn MPUKIAAHBIC 3a1a4d, B TOM YUCIIC CONUAJIbHO-5KOHOMUYCCKOTO

U QU3UYECKOT0 XapaKTepa, CPeICTBAMH MATEMAaTHIECKOTO aHAIN3a
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

IIpoBepsiemMblil 3JIeMEHT COIePKAHUA

Kon
1 Yucna u BBIYUCIEHUS
Pammonanbupie  uyucna. OOBIKHOBEHHBIE M JIECATHYHBIE JApPOOH, TPOLEHTHI,
OeCKOHEUYHBbIE  Tepuoaudeckue  npobu.  ApudmeTudyeckue  omepamud ¢
1.1 palnMoHaIFHBIMU YUCJIAaMH, MPEeoOpa30BaHUsl YHCIOBBIX BBIpaKeHHH. [IpumeHeHune
npobeil ¥ MPOIEHTOB Ul PELIECHUS MPUKIAIHBIX 3a/ad U3 Pa3IU4HbIX OTpacieit
3HAHUU U PEAILHON KU3HU
JeuncrBurenbHple  uyucia.  PanMoOHanpHBIE M MppAlMOHAIbHBIE  YHUCIIA.
1.2 Apudmerndeckue omepanuu ¢ JACHCTBUTEIBHBIMH uuciaMu. [IpubnvxéHHbIE
BBIYHCIICHHUS], IPABUIIa OKPYTJICHUS, TPUKUIKA U OLIEHKA pe3y/bTaTa BEIUUCICHUN
Crenenp ¢ mensiM mokaszareneM. CranjmaptHas ¢Gopma 3amucu J1eHCTBUTENBHOTO
1.3 yucia. VMcnonp30BaHuEe MOAXOASIIECH (POPMBI 3alUCH NEUCTBUTEIBHBIX YHCEN IS
peuIieHus: NpakTUYECKHUX 3a/1a4 U MPeICTaBICHUS TAHHBIX
14 Apudmernueckuil KOpeHb HaTYpaJbHOM cTeneHH. J[eHCTBHUS ¢ apupMETHUECCKUMU
' KOPHSIMH HAaTypaJIbHOM CTENIEHU
s CuHyC, KOCHMHYC U TAaHIE€HC YHCJIOBOIO aprymeHra. ApKCHHYC, apKKOCHHYC,
' ApPKTaHI€HC YHUCIIOBOTO apryMEHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 ToxmecTBa U TOXIECTBEHHBIE MPE0Opa30OBaHUS
27 [IpeoOpazoBanue TPUTOHOMETPUUYECKUX BBIPAXKEHUI. OcHOBHBIE
' TPUTOHOMETpHUUYECKHE (HOPMYIIBI
53 YpaBHeHME, KOpeHb ypaBHEHUs. HepaBeHCTBO, pellleHHE HepaBeHCTBA. Meron
' WHTEPBAJIOB
24 Pemenue nensix u IpoOHO-pAIIMOHANTBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pewienne nppalioHaIBHBIX YPAaBHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI
2.7 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX 3a]1ay U 3a]1a4
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W3 pa3JIMYHBIX 00JIacTel HAYKU U PEATbHOM KU3HU
3 DOyHKINUH U TPAaPUKH
11 Oynaknus, crnocoObl 3amaHus ¢GyHkuuu. ['padux dyakumm. B3zaumuHO oOpaTHBIE
. byHKIIUN
32 OOnacte ompeneneHUs W MHOXKECTBO 3HaueHuWd ¢yHkumu. Hymm QyHKmm.
' [TpomexyTkH 3HAKOMOCTOAHCTBA. YETHBIE U HEUETHBIE QYHKIIUU
13 CrenenHass (QyHKIMST ¢ HaTypaJbHBIM M II€JBIM TOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpauK KOpHS 1-0i CTETIEHU
34 TpuronomeTrpuueckass OKpyKHOCTb, ONpEJEICHHEe TPUTOHOMETPUUECKUX (DYyHKUIUN
' YHUCJIOBOr0 apryMeHTa
4 Hauana mateMatnueckoro ananusa
41 [MocnenoBarenpHOCTH, CHOCOOBI 3alaHusl MoOcleaoBaTeabHOCTe. MOHOTOHHBIE
' MOCIIEI0BATENbHOCTH
ApudmeTrnueckass M TeoMmMeTpuueckas mnporpeccud. beckoHeuHO yObIBaromas
42 reoMerpuueckas nporpeccus. CymMma OECKOHEYHO YOBIBAIOIICH TeOMETPUUYECKOM
' nporpeccur. dopMmyna CIOXHBIX MPOLEHTOB. Mcnonap30BaHuWE MPOrpeccuu AJis
pelIeHus: pealibHbIX 3a]a4 MPUKIAIHOTO XapaKTepa
5 MHoxecTBa 1 JTOTUKA
MHoOkecTBO, oOmepanuu HaJl MHOXecTBaMu. Jluarpammbl Oinepa — Benna.
5.1 [IpuMeHeHre TEOPETHUKO-MHOKECTBEHHOIO arlfapara s OMHCAaHUs pPealbHbIX
IPOLIECCOB U SIBJICHUH, P PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB
5.2 Onpenenenne, TeopeMa, ClIeICTBUE, J0Ka3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucnia ¥ BBIYUCIICHUS
1.1 HarypanbHblie u nenbie yncna. [Ipu3Haku AeIMMOCTH LEIbIX YMCel
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTesieM. CBOWCTBA CTEIIEHU
1.3 Jlorapudwm uncna. JlecaTuunpie U HaTypaIbHBIC TOTApU(DMBI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeoOpazoBanme BeIpaXEHU, COIEPKAIINX JTOTapUPMBbI
2.2 [IpeoOpazoBanme BeIpaXEHUH, COEPKAIINX CTEIIEHU C PAIlHOHAIBHBIM
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IIoKa3aTecjIcM

2.3 [Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHHUSI U1 HEPABEHCTBA
Y CucteMbl JNMHEWHBIX ypaBHEHWH. PellleHre NPUKIAIHBIX 3a7a4d € [OMOIIBIO
' CUCTEMBI JINHEWHBIX YPAaBHEHUI
2.7 CucTteMbl U1 COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHUI U HEPABEHCTB
’ 3 [IpumeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEIIEHUIO0 MaTEMaTHUYECKHX 3a]au
' M 337124 U3 pa3IMYHbIX 00JI1acTei HAyKH U PeabHOM KU3HU
3 OyHKIUYN U TpapUKU
@Oynkius. Ilepuognueckue ¢yHkuuu. I[IpoMexyTKM MOHOTOHHOCTH (DYHKLMH.
3.1 Makcumymbl 1 MUHUMYMBbI (yHkuuud. HauGomnbliee M HauMeHbIee 3HAaYCHHE
(GyHKINN Ha TPOMEKYTKE
3.2 Tpuronomerpudeckne GyHKINU, X CBOMCTBA U TpapUKU
33 [TokazaTenpHas u orapudmMudeckas QyHKIIUN, ©X CBOUCTBA U rpaduKu
3.4 Hcnons3oBanne rpadmkoB GyHKIIAN TSI peIEHUsT YpaBHEHUN U JTMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GYHKIUE A WCCIENOBaHUS  MPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HHKAIOT MpPU PEIICHUH 3aJady M3 JPYruxX Y4eOHBIX
MPEIMETOB U peATbHOMN )KU3HU
4 Havana maremaTnueckoro aHaamza
4.1 HenpepsiBabie hyHKIIMN. METOT HHTEPBAJIOB IJIs PEIICHHS HEPABEHCTB
4.2 [TpousBoanas pyukmuu. ['eomeTprueckuit 1 GU3NIECKUN CMBICT TPOU3BOTHOMN
43 [Tpon3BoaHble 37aeMeHTapHBIX (QyHKIUH. DOpMynbl HAXOXIACHUS MPOU3BOIHOM
' CYMMBI, POU3BEACHUS U YACTHOTO (QYHKIUI
[IpumeHeHne TPOM3BOAHOM K HCCIAEAOBaHUI0 (YHKIMH HAa MOHOTOHHOCTH |
4.4 sKcTpeMyMbl. Haxoxaenne HaubosbIIero 1 HaMMEHBIIEro 3HAa4eHUs (QyHKIMH Ha
OTpe3Ke
[IpumeHeHne MPOU3BOAHOMN ISl HAXO0XK/IEHUS HAUIYYIIETO PEeICHUS B PUKIIATHBIX
4.5 3ajavax, IS ONpeNeNieHHs CKOPOCTH TMpolecca, 3aJaHHOro (GOopMysIod HIu
rpaduxom
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
e Wuterpan, ero reomerpudeckuii M Gpuznueckuii cMbIC. Beraucienne narerpaia mo

¢dopmyne Hetorona — JleliOHuma
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMoOro
TpeOoOBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3zoBaHust

Bnanenne meromamMu J0Ka3aTenbCcTB, AITOPUTMAaMHU pELICHUS 3a/ad;
yMeHne (GOopMyIMpOBaTh W ONEPHUPOBATH IOHATHSIMU: OIpEeIICHHE,
aKcMoMa, Teopema, CIEICTBUE, CBOMCTBO, MNPU3HAK, JOKa3aTelbCTBO,
paBHOCWJIBHBIE (POPMYIUPOBKH; IPUMEHSTH UX; yMEHHE (POPMYIUPOBATH
0o0paTHOE U TPOTUBOIIOJIIOKHOE YTBEpXKIEHHE, MPUBOIUTH MPUMEPHl U
KOHTPIIPUMEPHI, HCIOJIB30BaTh METOA MaTeMaTHYeCKOHl WHIYKIUH;
NPOBOJUTH JIOKAa3aTEJbHBIE PpACCY)KIEHHS TpH pEeHIeHUH 3a7]ad,
OLICHMBATh  JIOTMYECKYI0  TPABHJIBHOCTH  PACCYXICHHH;  yMEHHE
ONEpPHPOBATH MOHATUAMHU: MHOXKECTBO, MOJMHOXECTBO, OINEPALUU Ha
MHOXKECTBAMH;, YMEHHE HCIIOJIb30BATh TEOPETUKO-MHO)KECTBEHHBIH
ammapar JUis OIMCAaHUs PEANbHBIX MPOIIECCOB U SIBICHUH U MPH PEIICHUH
3a1a4, B TOM 4YHCIE U3 JAPYrHX Yy4eOHBIX TIPEIMETOB; YMEHHE
OTIepHPOBATH MOHATUSAMHU: Tpad, CBA3HBINA rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/1aBaTh M OMNHCHIBaTh TIpadbl Pa3TUIHBIMU

croco0amu; UCIOIB30BaTh Ipadbl MPHU PEIICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSAMU: HAaTypalbHOE YHCIO, IEJ0e YHCIIO,
CTEMNEHb C IEeNIBIM MTOKa3aTesieM, KOPEHb HAaTypaJIbHOM CTENEeHHU, CTETIEHb
C paUMOHAJbHBIM  IIOKa3aTeleM, CTeNeHb C  JIeHCTBUTEIBbHBIM
nokKaszaTteneM, Jorapupm UYWCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOM3BOJIFHOTO YHCJA, OCTaTOK IO MOAYJIO, PAlMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXKECTBA  HATYypalbHBIX,  IIEJBIX,
palMOHANBHBIX, JEHCTBUTENBHBIX UYHCET, YMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAaUMEHBUINHM OOIIMH JenuTeNh U HauMeHbIIee
o01ee KpaTHoe, aNropuT™ EBKinia mpu pemeHnn 3a1ad; 3HAKOMCTBO C
pa3IMYHBIMU ~ TIO3MLMOHHBIMH  CHUCTEMaMH  CUHCICHUS;  yMEHHUE
BBINIOJHATH BBIYHMCICHUE 3HAYCHWH W MPeoOpa3oBaHUs BBIPAKEHHH CO
CTETeHsIMU M Jiorapudmamu, npeodpa3zoBaHus IPOOHO-pAIMOHATBHBIX

Bpra)KeHHﬁ; YMCHHE OICPUPOBATH IMOHATHUAMU: IMOCIEAOBATCIIBHOCTD,
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apupmeTHyecKas nporpeccus, reomMeTpuyecKkas nporpeccus,
O0ECKOHEUHO YOBIBAIOIIAsg TIeOMETpUYecKas MPOrPeccHs; yMEHHe
3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepupoBaTh TMOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIb M @PTYMEHT KOMIUIEKCHOTO
yucna, (¢GopmMa 3amMcH  KOMIUIEKCHBIX — 4Hceld (reoMeTphyeckas,
TPUTOHOMETpHUUYECKass U  anreOpauyeckas); yMeTb IPOM3BOIUTH
apupMeTHUeCKue NEHCTBUA C KOMIUIEKCHBIMHU YHCIIaMHU; TPUBOJIUTH
OpUMEpPbl  UCHOJb30BAHMSA  KOMIUIEKCHBIX  YHCEN;  ONEepUPOBaTh
HNOHATHAMM: Marpuma 2x2 u  3X3, OmpenenuTenb MaTpULbI,

TEeOMETPUUECKUN CMBICIT OTIPEACTUTENS

YMeHHne onepupoBaTh NOHATHUSAMHU: PALMOHAIBHBIE, WPPALMOHAIIBHEIE,
NoKa3aTeIbHbIC, CTENEeHHbIE, JOrapu(pMHUUECKUe, TPUTOHOMETPUUYECKHUE
YpaBHEHUsT M HEPABEHCTBA, MX CHCTEMBI; YMEHHE ONEPUPOBATH
HNOHATUSAMH: TOXJIECTBO, TOXJECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMA YypPAaBHEHUH U HEPABEHCTB, PABHOCWIBHOCTH
YPaBHEHUH, HEpPaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMS,
HEpPaBEHCTBA W CHUCTEMBI C ITOMOIIBI PA3JIMYHBIX MPUEMOB; pPEIIATH
YPaBHEHHUs, HEPABEHCTBA U CHCTEMbl C IApaMeTPOM; IPUMEHSTH
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTeMaTH4YECKUX

3a]a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001aCTe HAYKU U pPeaIbHOM KU3HH

YMeHue onepupoBaTh MNOHATUSAMH: (QYHKIMA, YETHOCTH (HYHKILHUH,
NEPUOTUIHOCT (PYHKIIUH, OTPAaHHYEHHOCTh (YHKIIUH, MOHOTOHHOCTb
¢yHKLIMHU, SKCTpeMyM (GYHKINH, HanOOJbIIee U HAaMMEHBIIIee 3HAYCHUS
GYHKIIMHA HA POMEXKYTKE, HEMPEPhIBHASL (DYHKIIHS, aCHMIITOTHI Tpaduka
¢yHKLIMHU, TIepBas ¥ BTOpas MPOU3BOAHAS (QYHKIIMU, TEOMETPUUECKUI U
(GU3MYECKUN CMBICI TIPOW3BOJHOW, TEPBOOOpa3Has, OMpeaeaEéHHBIA
UHTETpajl; YMEHHE HaXOIUTh ACUMOTOTHI Trpaduka (YHKUUHU; YMEHHE
BBIYUCIISITH  TIPOM3BOJTHBIE CYMMBI, TPOHM3BEACHUS, YACTHOTO H
KOMITO3UIIMN (YHKUUH, HAXOJUTh YpaBHEHHE KacaTelbHOW K Tpaduky
(GyHKINW; yMEHUE HAaXOMUTh TPOU3BOJHBIC SJIEMEHTAPHBIX ()YHKIIHIA;
YMEHHUE UCMOIb30BaTh MPOU3BOJHYIO MJs HUCCIeNOBaHHUS (YHKUIUH,
HAXOJUTh HAWOOJbIIME M HAWMMEHBIIWE 3HA4YCHUs (YHKIHA, CTPOUTH
rpadMKd MHOTOWICHOB C HCIOJH30BAHMEM alllapaTa MaTeMaTHUYeCKOTro

aHaji3a, NOPUMCHATH MNPOU3BOJHYIO [JIsI HAXO0XACHHUA HAWITYy4dHIEro
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peleHusl B MPUKIAJAHBIX, B TOM YHCJIE COLUAIbHO-)KOHOMHYECKUX M
buznUeCcKUX 3a7a4ax; HaXOJUTh TUIOMIAIU U 00bEMBI GUTYDP C TTIOMOIIBIO
UHTETpaia; MPUBOIUTH MPUMEPH MaTEMaTHYECKOTO MOACTHPOBAHUS C

noMoIsio A depeHnnanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATHAMHU: rpaduk QyHKIUH, oOOpaTHas
byHKIMS, KOMIO3UIMS (QYHKIHMH, JUHEHHas (QyHKIHUSA, KBagpaTUYHAS
byHKLu, panoHaabHas byHKIHA, CTEIICHHAst byHKIHA,
TpUroHoMeTpudeckne (yHKuMM, O0OpaTHBIE  TPUTOHOMETPHUYECKHE
¢yHkuMu, ToOKa3aTrenbHas M Jorapugmuyeckas (yHKIHH; YMEHHE
CTPOUTh TpadUKU H3YYEHHBIX (PYHKIUH, BBITIOJHATH NPEOOpa3oBaHUS
rpaduKoB (QYHKIMNA, UCTIONB30BaTh TPAadUKHU ISl U3yUEHHs TPOIIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3aJad W3 JAPYTUX Y4EeOHBIX NMPEIMETOB M
3aja4 U3 peasibHOW KU3HU; BRIpaKaTh (POpMyIaMH 3aBHCUMOCTH MEXIY
BEJIMYMHAMH; HCIOJB30BaTh CBOMCTBA W Tpaduku QYHKIOMHA s
peleHus ypaBHEHH, HEpPaBEHCTB U 33/a4 C IapaMeTpamu; n300paxaTh
Ha KOOPAMHATHOW IUIOCKOCTH MHOXKECTBAa PEUICHUW ypaBHEHHH,

HCPABCHCTB U UX CUCTCM

YMeHue pemath TEKCTOBBIE 3aJauyd Pa3HBIX THUIIOB (B TOM 4HCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33aJ]a4d U3 00JIACTH YIPABICHUS JTUYHBIMU U CEMEHHBIMH
(dbuHaHCaMM); COCTABIIATH BBIPAKEHHUS, YpaBHEHHS, HEPABEHCTBA M HX
CHUCTEMBI 10 YCJIOBHUIO 3aJauM, HMCCIEIOBATh IMOJIYYEHHOE pEIICHUE U
OLICHUBATh MPABIONOAOOHOCTh pPE3yJNbTAaTOB; yYMEHHE MOIEINPOBAThH
peajbHble CUTYyallUM Ha $3bIKE MATEMAaTHUKHU; COCTAaBJISATh BBIPAKECHUS,
yYpaBHEHHUs, HEPaBEHCTBA W MX CHCTEMbl 10 YCJIOBHUIO 3a/ayH,
UCCJIEeI0OBATh MOCTPOEHHBIE MOJEIU C HCIOJIb30BAaHUEM armmapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PEe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: CpefHee apuPMETHIECKOe, MeIuaHa,
HauOosblllee W  HaWMEHbIllee 3HAa4YeHMs, pa3Max, JUCHEepCHUs,
CTaH/JapTHOE OTKJIOHEHHE YHCIOBOrO HaOoOpa, YMEHHE W3BIICKATh,
MHTEPIPETUPOBaTh HHGOPMaLIMIO, TPEICTABICHHYIO B Tabiaumax, Ha
quarpammax, rpadukax, OTpaskarolyr0 CBOWCTBA peallbHBIX MPOIECCOB U
SBJIEHUH; MPEACTABIATh HHOOPMALIUIO C MTOMOLIBIO TaOINIl U AUATPAMM;
UCCJIEI0BATh CTATHCTHUYECKUE JaHHbIE, B TOM YHCIE C MPUMEHEHUEM

rpadguyeckux METOJOB M  DJIEKTPOHHBIX  CPEICTB; Trpaduyuecku
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WCCJIEIOBaTh COBMECTHBIE HAOMIOJAEHUS C TIOMOIIBIO  JUArpaMm

paccenBaHus U JIMHEWHOU perpeccuu

YMeHue oInepupoBaTh IOHATUSMU: CIIYYalHBIM OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTb CIy4yallHOro COOBITUS; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BaHMEM TIpaUUYeCKUX METO/I0B; HMPUMEHSThH
(GOpMyNbl CIOKEHHSI M YMHOXEHHUs BEpOSATHOCTEH, (HopMyiy MOJHOU
BEPOATHOCTH, popmyny bepHysin, komOuHATOpHBIE aKTHl U HOPMYJIBI;
OLIEHUBATb BEPOATHOCTH pEAIbHBIX COOBITMH; yMEHHE OIEepUpOBaTh
NOHATUAMM: CIydailHas BEJIWYMHA, pACIPENEICHUE BEPOSITHOCTEM,
MaTEMaTHYECKOE OKUIAHUE, NUCIEPCHs M CTAHJAPTHOE OTKIOHEHHE
ClyualiHOW BENMYMHBI, (QYHKIMM paclpeleNeHuss U IJIOTHOCTH
PaBHOMEPHOI'O, IIOKAa3aTEJbHOIO M HOPMAJIBHOTO pPAaclpeaeieHul;
YMEHHME MHCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX paclpeieieHudl JUis
peleHus 3ajad; 3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCel,
METO/BI BBHIOOPOUYHBIX HCCIEIOBAHUI; YMEHHUE TNPUBOJUTH IPUMEPHI
IPOSIBJIIEHUS] 3aKOHA OOJIBIIMX YHMCENT B HMPUPOAHBIX M OOILIECTBEHHBIX
ABJICHUSX; YMEHHUE ONEpUPOBATh MOHATUSAMU: COUETAHHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWM, YHCIIO TEePeCTaHOBOK, OWHOM HbIOTOHA; ymeHHe
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M PaCCYKICHHS [T PELICHUS 3a/1a4;
OLICHUBATh BEPOATHOCTH pealbHBIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATD NIOJIYYCHHBIM pE3yIbTaT

YMeHue onepupoBaTh IOHATUAMM: TOYKA, MpsAMas, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIUIA, IUIOCKMH YTOJI,
JBYI'PAHHBIA Yroj, TPEXIPaHHBIA YroJl, CKpPELIUBAIOLIUECS IpPSMBIE,
NapaJUIeIbHOCTh U NMEPHEHIUKYISIPHOCTD NMPSMBIX U IUIOCKOCTEH, yroJ
MEXIY MNPSMBIMHU, YrOJI MEXKIY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PACCTOSHHE OT TOYKU 1O INIOCKOCTH, PACCTOSIHUE MEKIY
IPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSIMH; YMEHUE UCIIOIb30BATh IIPU
pelIeHNH 3a/a4 M3ydeHHbIe (aKThl U TEOPEMbl IUIAHUMETPHUH; YMEHUE
OLIGHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIIEro MHpa; CTPOHUTH
MaTEMAaTHYECKUE MOJENH C IIOMOIIBIO TI'€OMETPUYECKHUX IOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTHYCCKUC 3a1a4n

10

YMeHne ornepupoBaTh MOHATHUSMHU: TUIOMIAAb (UTYPBI, 00bEM (GUTYPHI,
MHOTI'OT'paHHUK, HpaBHHBHBIﬁ MHOTI'OIrpaHHUK, CCUCHUC MHOI'OI'paHHHUKA,

KyO, mapauienenumnen, mnpusMa, OUpaMuia, (Gurypa U IMOBEPXHOCTb

29




BpaIlleH!s], HWINHAP, KOHYC, Iap, cdepa, miomans cdepsl, IIOMaIb
MOBEPXHOCTH THPaMHJIbI, TPU3MBI, KOHYCa, IWIMHApA, 00BEM KyOa,
HPSMOYTOJIBHOTO Tapayjieienunesa, MUPaMHUIbI, TPH3MBI, LWINHIPA,
KOHYcCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHUsI KOHYyca M IWIMHJApA,
napajulellbHble OCH WM OCHOBAaHHMIO, CEYEHHE Ilapa, IUIOCKOCTb,
Kacatomasicss cepsl, HMIMHIPA, KOHYCA; yMEHHE CTPOUTH CEeueHHE
MHOTOTPaHHHKA, N300pakaTb MHOTOT'PAaHHUKHU, (UTYPHI M TTOBEPXHOCTH
BpALICHUS, UX CEUYEHUS, B TOM YHCIIE C TOMOIIbIO 3JIEKTPOHHBIX CPE/ICTB;
yMEHHE NPUMEHATh CBOMCTBA reOMETpHUYECKUX (UTYp, cCaMOCTOATETHHO
(dbopMynHUpoBaTH ONpEaesICHUS] U3y4aeMbIX (UTYp, BBLABUTaTh MIIOTE3bI
0 CBOWMCTBaxX M MpPU3HAKaX Te€OMETPUYECKUX (uryp, 0OOCHOBBIBATH HIIH
orpoBepraTb MX; YMEHHE MPOBOAMTH Kiaccuukauuoo Quryp mno
pa3IM4YHBIM MNpPU3HAKaM, BBIIOJIHATH HEOOXOIMMBIE JOIOJHUTEIbHBIC

MOCTPOEHUS

11

VYMmenne OIICpHUPOBATH IIOHATUAMMU: JIBHUKCHHUC B MMPOCTPAHCTBE,
napajieNbHBIA TIEPEHOC, CUMMETPHS Ha TJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue MOMOOMs, MOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHbIE W MOJOOHBIE (QHUTYpHI, B TOM YHCIE B MPHPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOJIb30BaTh T'€OMETPUUYECKHUE OTHOIICHUS
NpU pEIICHWW 3a/ad, HAaXOAWTh TEOMETPUYECKHE BEIMYMHBI (IJIMHA,
yroj, IUIOMAAb, OOBEM) MpH pEUIeHWH 3a1ad M3 APYruxX Y4eOHBIX
NPEMETOB M U3 PEabHOHN JKU3HU; YMEHHE BBIUYUCIATH TE€OMETPHUYECKHE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIaNb, O0BEM, IUIOMIAb TOBEPXHOCTH),
UCTIONB3Ysl M3y4YeHHBbIE (DOPMYIBI W METOJABI, B TOM 4YHCJE: IUIOMIAIb
MOBEPXHOCTU MHUPAMHUIbI, TPU3MBI, KOHYCA, HWIMHAPA, TUIOMAAb Chepsl;
00bEM Ky0a, MPSIMOYTOJIBHOTO Tapajule/IeNuIeia, MMPaMUIbl, TTPH3MBI,
IWIMHIpPA, KOHYCa, Iapa; YMEHHE HaXOIUTh OTHOIIEHHE OO0BEMOB

MoT0OHBIX (puUryp

12

YMeHue oneprupoBaTh NOHATUAMU: MPIMOYTOJbHAs CHUCTEMA KOOPIUHAT,
BEKTOp, KOOPJAMHATBHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIO, pa3joXeHHe BekTopa Mo 0Oa3ucy,
CKaJsIpHOE IIPOM3BEJIEHUE, BEKTOPHOE IPOM3BEIACHHUE, YIOJI MEXKAY
BEKTOPAMH; YMEHHUE HCIOJIb30BATh BEKTOPHBIM M KOOPAUHATHBIM METOA
JUISE  peUIeHHWs] TEOMETPUUYECKHX 3aJad M 3a]ad JPYyrux y4eOHBIX

MIPEMETOB
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YMenue BbIOMpaTh MOAXONALIMI METON JUIsl peUIeHHs 3aJ]auH;
IMOHUMAHHUEC 3HAYUMOCTU MATCMATUKU B H3YUCHUU [MPUPOIHBIX U
OOLIECTBEHHBIX MPOIECCOB U  SIBICHUN; YMEHHE PAaclo3HaBaTh
IMMPOSABJICHUC 3aKOHOB MAaTCMATUKH B HUCKYCCTBC, YMCHHC TIPHBOJUTDL
MpUMEpPbl MAaTEeMaTUYECKUX OTKPBITUH POCCUHUCKOM W  MHPOBOH

MaTEeMaTU4YeCKON HayKu
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INEPEYEHD 2JIEMEHTOB COJAEP KXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsiemMblil 3JIEMEHT COIeP/KAHUA

Yucna 1 BEIUHCIIEHUSA

1.1

HaTypaJ'IBHBIe " LECIbIC YHCIIa. HpI/ISHaKI/I JCIINMOCTH LCJIBIX YHUCET

Pammonaneapie  uuciaa. OOBIKHOBEHHBIE W JIECATHYHBIE JPOOH, TMPOIEHTHI,

h2 OeCcKOHEeUHbIE TIEPUOTUUECKUE IpOoH
13 Apudmernueckuil KOpeHb HaTypajdbHON creneHH. J[eHCcTBUS ¢ apupMeTHYECKUMH
' KOPHSIMHM HaTypaJbHOU CTEIICHH
14 Crenens ¢ nensm nokasaresneM. CTeneHs ¢ palnoOHAIBHBIM OKa3aTesneM. CBoMCTBa
' CTENEHU
s CuHyC, KOCMHYC M TaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudHbIe U HATYpaJIbHbIE JOrapu(pMbI
JeiicTBuTenbHble 4nciaa. ApuMETHUECKHE OIepauud C  JIeHCTBUTEIbHBIMU
1.7 yrciaamy. [IpuOakEéHHbIe BEIUMCIIEHUS, IPaBUIIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BBIYMCIECHUMN
1.8 [IpeoOpazoBanue BbIpaKeHUI
1.9 KommnekcHele uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Leunbie u 1poOHO-paIIOHANBHBIE YPaBHEHUS
2.2 HppannoHanbHbie ypaBHEHUS
2.3 TpuronomeTpudyeckre ypaBHEHUS
2.4 [TokazaTenpHbIC U JOTapUMUUECKIE YPABHEHUS
2.5 L{ensie u poOHO-panMOHATLHBIE HEPABEHCTBA
2.6 HppannoHanbHbie HEPABEHCTBA
2.7 [TokazaTenbpHbIC U JOTapUDMUUECKIE HEPABEHCTBA
2.8 TpuroHomeTrpruuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuna cuctemsl IMHEWHBIX ypaBHeHUN. OnpenennTenb MaTpULIbI
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3 DOyHKINUH U TPAPUKH
31 Oynaknus, crnocoObl 3amanus ¢yHkiuuu. ['padux ¢yHkimu. B3ammHo oOpaTHbBIE
' ¢ynkunu. YétHeie n Heu€éTHbIe QyHKIMU. [leprnoanueckue GpyHKINHI
OO6nactp ompesneneHUs W MHOXECTBO 3HaueHuil ¢ynkumu. Hymun ¢yHkmmm.
12 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIUH.
' MakcuMmymMbl ¥ MUHUMYMBl QyHKIUH. HaumbOonpimee u HauMmeHbIlee 3HAYCHUE
GYHKIIMH Ha IPOMEKYTKE
13 CrenenHass (QyHKIMS ¢ HaTypaJbHBIM M IIEJbIM TOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpauK KOpHS 1-0U CTETIEHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOUCTBA U rpaduKu
16 Toukm paspeiBa. AcumnTorel TpadukoB Gynkmuii. CBolicTBa  (QyHKIIHH,
' HETPEPHIBHBIX HA OTpe3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3aMaHUA OCIEA0BATENLHOCTEHN
3.8 Apudmernueckas 1 reomeTpuueckas nmporpeccuu. @opmysa CI0XXHBIX IPOLIEHTOB
4 Hauana matemaTuyeckoro aHanusa
4.1 [TpousBoanas pynkmuu. [Ipon3BoHBIE 2JIEMEHTAPHBIX (YHKITAN
[IpumeHneHrne TPOU3BOAHOM K HCCIeAOBaHUI0 (YHKIIMH HAa MOHOTOHHOCTH U
4.2 3KCTpeMyMbl. Haxosxaenne HauOONbIIero U HauMEHbBIIEr0 3Ha4eHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. Uaterpan
5 MHOXecCTBa U JIOruKa
5.1 MHO3k€eCTBO, Onepaluy HaJl MHOKecTBaMHU. J{narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe 1 MIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKHU
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7.4

Tena u MOBEpXHOCTH BpALICHUS

7.5

Koopaunatsl u BEKTOpBI
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka. Anredpa u Hayaia MaTeMaTuueckoro aHanusa; 10 kiacc.
yrayosenHoe o0ydenue Mepaisik A.I'., Homuposckuii J[.A., [Tonskos B.M.;
nox penakiueit [Togonsckoro B.E. O611ecTBO ¢ orpaHM4eHHOM
orBeTcTBEHHOCThIO M3narenbckuil neHTp « BEHTAHA-I'PA®y;
AxuuonepHoe odmectBo «M3aarenberBo «lIpocBemienne»

* Maremaruka. Anredpa v Hayaia MaTeMaTH4ecKoro aHanusa; 11 kiacc.
yrayosenHoe o0ydenue Mepaisik A.I'., Homuposckuii J[.A., [Tonskos B.M.;
nof penakiueit [logonsckoro B.E. O61iecTBO ¢ orpaHM4eHHOM
oTBeTcTBeHHOCThIO M3narensckuii nenTp «BEHTAHA-I'PA®y;
AxuuonepHoe obmectBo «M3aarenberBo «lIpocBemenne»

» Maremaruka. ['eomerpus; 10 kimace. yrimyonenHoe ooyuenne Mepsnsik AT,
Homuposckuii J1.A., [Tonskos B.M.; nox penakuumeii [logonsckoro B.E.
OO611ecTBO ¢ OTPaHUYEHHOM OTBETCTBEHHOCTHIO M31aTeNbCKUi IEHTP
«BEHTAHA-I'PA®»; AxuronepHoe o61iecTBo «M3marenbeTBo
«IIpocBenienue»

» Matematuka. ['eomerpus; 11 knacc. yrinyonennoe ooyuenne Mepsmsik AL,
Homuposckuii /I.A., [Tonskos B.M.; nox penakuumeii [logonsckoro B.E.
OO111eCcTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNnbCKMil LIEHTP
«BEHTAHA-I'PA®»; AxunonepHoe o6miectBo «M31aTenscTBo

«HpOCBeHIeHI/Ie»
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METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

Marematuka : anredpa M Hayajla MaTeMaTUYECKOro aHalnu3a, FEOMETPUS.
I'eomeTpus. YriyOonénuslii ypoBens : 10 kitace : Mmetoaudeckoe nocodue / E.
B. byuko, A. I'. Mepaisik, B. b. Ilononckuii,

M. C. Sxup. — M. : Benrana-I'pad, 2020. — 83 c. : mn. — (Poccutickmii

y4eOHUK).

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HNHTEPHET
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