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1. NOACHUTEJIbHAA 3ATMNMUCKA

YuebHbI npeameT «MatemaTuka» BXxoauT B 0OLieobpas3oBaTenbHbIN LMK, MNOALMKI
ob6sa3aTenbHble y4ebHble NpeaMeTbl 1 YNTAeTCs Ha NepPBOM Kypce 06yyeHus.
YuebHbIn npegmeT «MatemaTnka» nsyvaertcs Ha yriybrieHHOM ypoBHE.

1.1 MNporpamma no matemMaTuke Ha ypoBHE cpeaHero obLiero obpasoBaHust pa3paboTaHa
Ha ocHoBe ®IOC COO c y4yeTOoM COBPEMEHHbIX MMPOBLIX TpeboBaHW, MpPeobABAsSEMbIX K
maTtematuyeckoMmy o0pas3oBaHuio, M Tpaguumi poccumnckoro obpasoBaHusa. Peanusauns
nporpaMmmMmbl MO MaTeMaTuke obecneynBaeT OBMafeHWe KIHYeBbIMU  KOMMETEHUMUSMN,
COCTaBMAOLWMMN OCHOBY AN CaMOpa3BUTMS U HeNpepbiBHOrO 06pas3oBaHWs, LENOCTHOCTb
06LWEeKyNbTYPHOroO, MMYHOCTHOIO U NO3HABAaTENBbHOMO Pa3BUTUSA NIMYHOCTU OBy4atoLmnXCs.

1.2 B nporpamme no maTtemartvke Yy4YTeHbl MAeu W MNOMOXEHUS KOHUENUMUM pasBUTUS
MaTemaTudeckoro obpasoBaHus B Poccunckon Pepepaumm. B COOTBETCTBUMM C Ha3BaHMEM
KoHUenuun matemaTtudeckoe obpasoBaHMe LOSMKHO, B YaCTHOCTW, NPEAoCTaBnATb KaXaomy
obyyatoLemMycsi BO3MOXHOCTb AOCTUXKEHUS YPOBHSA MaTeMaTU4YecKux 3HaHui, Heobxoammoro
AN fanbHenLWwen ycnewHom Xn3Hn B obwectse. MIMEHHO Ha pelueHne 3Ton 3adayn HaueneHa
nporpaMmmMa no matematumke 6a3oBOro ypoBHS.

1.3 Matemartuka - onopHbIN NpegMeT AN U3YYeHUs CMEXHbIX AUCUMNAWH, YTO Aenaet
0a3oByl0 MaTeEMaTUYECKYHO NOATOTOBKY HEOOXOQMMOW.

1.4 TpakTnyeckas None3HoCTb MaTemaTukn obycnosrneHa Hanmyunem NpoCTPaHCTBEHHbIX
OpM,  KONMMYECTBEHHbIX  OTHOLUEHWA, SKOHOMMUYECKMX  pPacyeToB; HEeOoOXOAMMOCTbIO
MaTeMaTU4eCcKMx 3HaHUM B MOHUMaHUM NPUHLUMUMOB YCTPOMCTBA N UCMONb30BaHNS COBPEMEHHOM
TEXHUKW, BOCMPUATUSS W UHTepnpetaums pasHoobpasHon coumanbHOW, 3KOHOMUYECKOM
NHOPMaLMK; MPaKTUYECKUX MPUEMOB FEOMETPUYECKUX M3MEPEHUA N MOCTPOEHWUN, YTEHUS
WMHpopmaLmK, NpeacTaBneHHoON B Buae Tabnuu, guarpaMmm u rpacoukos.

1.5 MNMprMmeHeHne maTeMaTU4eCcKoro CTUMst MbILLNEHUS, NPOSBAIOLLErocs B onpeneneHHbIX
YMCTBEHHbIX HaBblKax, NpMemMax M MeTodax MbIMeHMs YenoBeka, npoueccax oboblieHns un
KOHKpETM3aLun, aHanm3a u cuHTesa, knaccudumkauum n cuctemaTnsaumm, abectparmpoBaHns u
aHanorum kak popmMmpoBaHnmn anropuTMNUYECKON KOMMOHEHTbI MbILLUNIEHMS] U BOCTIUTAHUM YMEHWUI
AEeCTBOBaTb MO 3a4aHHbIM anroputmam, MO3BOMSAILWEN COBEPLUEHCTBOBATb W3BECTHbIE U
KOHCTpyMpoBaTb HoBble. OObLEKTbl MaTemMaTM4ecKMx YMO3aKIYeHur, npaBuna  uMX
KOHCTPYMPOBAHWS PacKpbiBaOT MEXaHU3M JTOrM4ecKMx NOCTPOEHUIN, CnocobCTBYOT BblpaboTke
ymeHuii popmynmpoBaTb, 060CHOBbLIBAaTb M AOKa3blBaTb CYXAEHWS, TEM CaMbliM pas3BUBaOT
NOrNYecKoe MblLLIIeHNE.

1.6 O6yyeHve wmaTemaTuke Kak BO3MOXHOCTb pa3BuUTUS Yy OByyalowmuxcs TOYHOMW,
paunoHanbHON N MHGPOPMAaTMBHOWN pedn, yMeHnst oTbupatb Hanbonee nogxogsine s3bikoBble,
cMMBONUYeckmMe, rpadudeckme cpeactBa AN BbIPaXEHUS CYXXOEHWA U HarmsgHoro  Ux
npencraBneHns.

1.7 O6wee 3HAKOMCTBO C MeTodaMu MO3HAHUSA OENCTBUTENbHOCTWU, MPEeLCcTaBreHne O
npegMmeTe 1 MeToge MatemMaTuKK, ero OTNINYMSA OT METOA0B ECTECTBEHHbIX U FTYMaHUTaPHbIX HayK,
06 0COBEHHOCTAX NPUMEHEHMS MaTEMATMKN AN PELUEHUs Hay4YHbIX U NPUKNagHbIX 3agay kak
HeoBX0AMMbI KOMNOHEHT 06LLEN KynbTypbl.

1.8 W3yyeHne wmaTemaTukm crnocobCTByEeT OCTETUYECKOMY BOCMUTAHUIO 4YeENOoBEKa,
MOHMMaHMIO  KpacoTbl W WU3ALWECTBA MaTeEMaTUYECKMX  PacCy>XAEeHUW,  BOCMPUATUIO
reoMeTpu4eckux opm, yCBOEHMIO MOEN CUMMETPUN.

1.9 lMpuopunTETHBIMKU LeNndamMmn oby4yeHns MateMaTuke Ha 6a30BOM YPOBHE SBNSAIOTCS:

opMUPOBaAHNE  LIEHTPanbHbIX  MaTteMaTU4ecKux  MNOHATMMA  (4MCNO,  BENUYMHa,
reomeTpuyeckan dwurypa, nepemMeHHasl, BeposATHOCTb, yHKUMSA), obecnevnBatoLLmX
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NPEeeMCTBEHHOCTb U NEPCNEKTUBHOCTb MaTeMaTU4eckoro obpasoBaHusa obyyaroLmxcs;

noaesedeHne obyvaroLmMxcsi Ha JOCTYNMHOM ANSi HUX YPOBHE K OCO3HaHMI0O B3aWMOCBA3U
MaTeMaTuUKM M OKpyXawwero Mupa, NOHMMaHue MaTeMaTUKM Kak 4acTu obLen KynbTypbl
YenoBeYyecTBa;

pasBuTMe  UHTENNeKTyanbHbIX W TBOPYECKMX  CnocobHocTen  obyvarolmxcs,
Nno3HaBaTeNbHOW aKkTUBHOCTU, UCCNEeaoBaTeNbCKUX YMEHUIN, KPUTUHHOCTU MbILLUNIEHNS, MHTepeca
K U3yYEHUI0 MaTeMaTUKu;

dopmmpoBaHMe (PyHKLMOHANBLHOW MaTeMaTUYeCKON rPaMOTHOCTU: YMEHNA pacno3HaBaTb
MaTeMaTu4eckme acnekTbl B pearbHbIX XM3HEHHbIX CUTyaLUSIX 1 MPU U3yHeHUN Opyrnx y4ebHbix
npegmeToB, NPOSIBIIEHNS 3aBUCUMOCTEM U 3aKOHOMEPHOCTEN, (POPMYNUPOBaTb MX Ha A3blke
MaTeMaTukM 1 co3gaBaTb MaTemMatuyeckMe Moaernu, NPUMEHATb OCBOEHHbIN MaTteMaTu4eckui
annapaT gns peleHus NpakTUKO-OPUEHTMPOBAHHbIX 3a4a4y, MHTEpPNpPeTupoBaTb U OLEHMBATb
nony4YeHHble pe3ynbraThbl.

1.10 OCHOBHbLIMW NUHMSIMU codepXXaHna MaTeMaTukm aBnaTcs: "Hucna un BbluncneHms”,
"Anrebpa" ("Anrebpanyeckne BblpaxeHus", "YpaBHeHuss W HepaBeHcTBa"), "Haudana
MaTemaTtudeckoro aHanmsa", "leomeTtpusa" ("[eomeTpuyeckume urypbl M uUX CBOWUCTBA",
"MamepeHune reomeTpudeckmnx senuuny"), "BeposTHOCTb 1 cTaTuUcTuKa". CogepxaTtenbHble NMHUN
pa3BMBalOTCA napannenbHO, Kaxaas B COOTBETCTBUM C COOCTBEHHOW FOrMKOW, OOHAKO He
He3aBMCUMO OfHa OT OPYroW, a B TECHOM KOHTakTe M B3aumogenctsum. Mx obbeauHser
norudeckasa cocTtaBndwollas, TPaguLMOHHO Mpucyllas MaTeMaTuke M MNpOHU3bIBalOLas Bce
MaTemMaTuUdeckne Kypcbl U cogepxatenbHble nuHun. CdopmynmnpoBaHHoe B OrOC COO
TpeboBaHMe "BnageHMe MeTodamMu [oKa3aTenbCTB, anropuTMamm pelleHns 3agad, yMeHue
dopmynuMpoBaTb onpedeneHnsi, akCUoOMbl U TeOpeMmbl, MNPUMEHATb WX, NPOBOAUTb
AoKasaTerbHble pacCy>XAeHUs B Xo4e pelueHns 3agady" OTHOCUTCHA KO BCeM y4ebHbIM Kypcam, a
dopMmnpoBaHME JIOrMYECKUX YMEHUN pachnpedensieTca no BceM rogam obyyeHus Ha ypoBHe
cpeaHero obuiero o6pasoBaHus.

1.11 B cootBetctBMM ¢ DITOC COO maTemaTtuka sBnsieTcs obs3atenbHbIM NPeamMeToM Ha
AaHHOM YypoBHe obGpasoBaHus. [porpammor no maremMaTuke npeaycMaTpuBaeTcs M3ydeHue
yyebHoro npegmerta "Matemartuka" B pamkax Tpex ydebHbix Kypcos: "Anrebpa u Hayana
mMatemaTtudeckoro aHanmsa", "leomeTtpusa", "BepoATHOCTb M cTatucTuka". PopmupoBaHue
NOrNYECKNX YMEHU OCYLLECTBMASIETCA Ha NPOTSHXKEHUN BCeX NeT 0byYyeHnss Ha ypoBHE cpeaHero
obuero obpasoBaHUsl, a ANemMeHTbl NTOrMKM BKOYAKTCA B cogepXaHne BCeX Ha3BaHHbIX Bbille
y4ebHbIX KypCOB.

2.1. MNporpamma No maremartuke yrnybnéHHoro ypoBHs Ans obyyarolmxcs Ha ypoBHe
cpegHero obulero obpasoBaHus paspaboTaHa Ha ocHoBe PefepanbHOro rocygapCTBEHHOrO
obpasoBaTenbHOro ctaHgaprta cpegHero obuero obpasosaHus (aanee - ProC COO), ¢ y4étom
COBPEMEHHbIX MUPOBLIX TpeboBaHMI, NPeabsaBnSeMbIX K MaTtemMaTn4yeckomy obpasoBaHuUio, U
Tpaguuum poccunckoro obpasoBaHus. Peanusauusa nporpammel o matematuke obecneymsaet
OBMnajeHne KIi4YeBbIMM KOMMNETEHUUAMWN, COCTABMAOWMMN OCHOBY AN CaMOpasBUTUS U
HenpepbIBHOrO 06pa3oBaHus, LENOCTHOCTb OOLLEKYSLTYPHOIO, IMYHOCTHOMO M MO3HABAaTENbHOMO
pPa3BUTUS NMNYHOCTN OByYaloLLMXCS.

2.2. B nporpamme no matemMaTvke Yy4YTeHbl MAEWM M MOMOXEHWUS KOHUENuUMUM pas3BuTUSA
mMaTemaTtudeckoro obpasoBaHus B Poccunckon depepauun. MatemaTtuveckoe obGpasoBaHue
AOMKHO pewartb 3agady obecnevyeHnss HeobxoguMmoro cTpaHe u4ucna obydarowmxcs,
MaTemMaTudeckas NoaroToBka KOTOpbIX Obinia 6bl 4OCTaTOuHA ANA NPOAoMKeHMst 06pa3oBaHus No
pasnuMYHbIM  HanpaeneHWsiM, BKNOYad nNpenofjaBaHMe  MaTeMaTtukM, MaTtemaTuyeckune
nccnegoBaHus, paboTy B cdhepe MHPOPMALMOHHBIX TEXHONOMUIA U APYruX, a Takke obecneveHuns
Ana  Kaxgoro obydarowerocs BO3MOXHOCTU OOCTWXKEHUS MaTeMaTu4eckonM MoAroTOBKM B
COOTBETCTBUM C HEOOXOAMMBIM eMy YPOBHEM. Ha peLueHne aTux 3agad HaueneHa nporpamma no
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mMaTematuke yrrnybneHHOro ypoBHsi.

2.3. HeobxoanmocTb MaTemaTuyecKon MOAroToBKM OBycrnoBrieHa OGYyCrnOBMEHO POCTOM
yucna cneumanbHOCTEN, CBA3AHHbIX C HENOCPEACTBEHHbLIM NPUMEHEHNEM MaTtemMaTuku (B cpepe
9KOHOMUVKK, Ou3Hece, TexHOMNornyeckmx obnacTax, rymaHuTapHbix cdepax). Konuvectso
obyvatowimecs, AN KOTOpPbIX MaTemMatuka CTaHOBMTCA dyHOAMeHTOM obpasoBaHus,
NNaHMPYOLWUX 3aHNMaTbCA TBOPYECKON 1 UccneaoBaTernbCckon paboTon B 06ractu MaTtemMaTtuku,
NHPOPMaTUKK, PU3MKN, SBKOHOMUKN M B APYrMX 06nacTsx, yBennumBaeTcs, B TOM YMCIE C Y4ETOM
obyyaroLmxcs, KoMy mMateMaTuka HyXXHa ONS UCMOMb30BaHUS B NpodyeccusiX, He CBA3aHHbIX
HenocpeacTBEHHO C HEN.

2.4. TlpuknagHas 3Ha4YMMOCTb MaTeMaTuKMm oOycnoerneHa TeMm, 4YTO €€ npegMeToM
ABNATCA (yHOAMEHTanbHble CTPYKTYpbl Hawero Mupa: MpOCTPaHCTBEHHblE (QOPMbl U
KOIMYECTBEHHbIE OTHOLLUEHUS, DYHKLMOHAmNbHbIE 3aBUCMMOCTU U KaTEropun HeonpeaenéHHoCTH,
OT MPOCTENLIMX, yCBaMBaeMbIX B HENOCPeACTBEHHOM  OMbiTe, 4O AOCTAaTOMHO CHOXHbIX,
HeoOXxoouMbIX ONS  pasBUTUSA  HaydHbIX W TEXHonormyecknx wuaen. be3  KOHKpeTHbIX
MaTeMaTu4yecKkMx 3HaHWA 3aTpygHEeHO MOHWMaHWe MNPUHUMMNOB YCTPOMCTBA M WUCMONb30BaHUA
COBPEMEHHON TEXHUKW, BOCMPUATME W UMHTepnpeTaumsi pasHoobpasHOM coumarnbHOMN,
SKOHOMMWYECKOW, MONUTUYECKON nHdopMauun, ManoaddekTneHa NoBCeAHEBHAs NpakTnyeckas
aeatenbHocTb. Bo MHormx cdepax npodeccuoHanbHom AedaTeribHOCTU TpebyroTcs yMeHus
BbINOSHATL PacyéTbl, COCTaBNATb anropuTMbl, MPUMEHATb dopmynbl, NpPOBOAUTb
reomeTpuyeckue N3MepeHns U NOCTPOeHUs, YnuTaTtb, obpabaTtbiBaTb, UHTEPNPETMPOBATL U
npeacraBnaTb MHOpMauunio B Buge T1abnuuy, guarpamm m rpacmkos, NOHUMAaTbL BEPOATHOCTHbIN
XapakTep cnyyanHbiX COObITUNA.

2.5. OgHOBpeEMEHHO C pacLumpeHmem cep NPUMEHEHUS MaTtemaTukn B
coBpeMeHHOM obLiecTBe BCE Gonee BaXKHbIM CTAHOBUTCHA MaTeMaTUYECKUA CTUMb MbILUSIEHWS,
NPOSBNSOLMNIACA B oNpeaenéHHbiX YMCTBEHHbIX HaBblkax. B npouecce nsyyeHns matematukm B
apceHarn npMémMoB 1 METOAO0B MbILLIIEHUS YeroBeKa eCTECTBEHHbIM  00pa3oM  BKIIKOYAOTCA
MHOYKUMS 1 gedykumsi, oboOLeHne 1 KOHKpeTn3aums, aHanua n CUHTE3, Knaccudukaums um
cuctematusaunsa, aberparmpoBaHme n aHanorms. O6beKTbl MaTeMaTUYECKNX YMO3aKITHOYEHUN,
npaBuna ux KOHCTPYMPOBAHUS PaCKPbIBAOT MEXaHMU3M NOTMYECKUX MOCTPOEHN, CNOCOBCTBYHOT
BblpaboTke yMeHus ¢opMynupoBaTtb, OBOCHOBbIBaTb U [0Ka3blBaTb CYXXOEHUHA, TeM CaMbiM
POPMUPYIOT NOTMYECKUA CTUMb MblneHns. Begywas ponb npuHagnexuvt maremaTuke B
POpMUPOBAHUN anNrOPUTMNYECKON KOMMOHEHTbLI MbILLMIEHMS 1 BOCMUTAHUN YMEHWIA ENCTBOBaTb
No  3afdaHHbIM  anropuTMam, COBEpPLUEHCTBOBATb  M3BECTHbIE WU KOHCTPYMPOBATbL HOBLIE.
B npouecce peleHusa 3agaqy — OCHOBbI AfS opraHu3aumm yyebHom OeATenbHOCTU Ha ypoKax
MaTemMaTuKy1 — pa3BMBalOTCA TBOpYECKas MU NpuKnagHas CTOPOHb! MbILLNEHMS.

2.6. OBy4yeHne MaTemaTvike AOaET BO3MOXHOCTb pa3BuBaTb y OOYYaIOLIMXCH TOYHYHO,
paunoHarbHYy0 U MHAPOPMATMBHYIO peYb, YMeHne oTbupatb Hanbornee nogxoasiume s3bIKOBbIE,
cMMBONUYeckue, rpadudeckme cpeactBa AN BbIPaXEHUS CYXOEHWA W HarnsgHoro ux
npencraBnexHus.

2.7. HeobxoaMMbiM KOMMOHEHTOM OOLen KynbTypbl B COBPEMEHHOM TONKOBaHUU
aBnseTrca obuiee 3HAKOMCTBO C MEeTO4aMu MO3HAHWSA LOEWNCTBUTENbHOCTW, NPeAcTaBneHne o
npegMeTe M MeToge MaTeMaTuku, ero OTANYMAX OT METOOOB €CTECTBEHHbIX M NyMaHUTapHbIX
HayK, 06 0COBEHHOCTAX MPUMEHEHUA MaTeMaTUKN A5 peLleHUs Hay4YHbIX U NpUKNagHblxX 3agaud.
Taknm obpasom, matemaTnyeckoe obpa3oBaHne BHOCUT CBOW BkNag B oopmupoBaHue obLuen
KynbTypbl YeroBeka.

2.8. WsyyeHne maTemaTukum CrnocobCTBYeT ICTETUHECKOMY BOCMUTAHUIO YeroBekKa,
MOHMMaHUIO  KpacoTbl W  U3ALWEeCTBA MaTeMaTU4yecKkuX  PacCyXAEHUW,  BOCMPUATUIO
reoMeTpuyeckux opm, yCBOEHUIO MAEeN CUMMETPUN.

2.9. MNpuopuTeTHbIMK UeNsMKU  ODyyYeHUss  MaTematvke  Ha YrnyobnéHHOM ypoBHe
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NpoAoMmKalT OCTaBaTbCs:

- POPMUPOBAHNE  LEHTParbHbIX MaTeMaTU4eCKMx MOHATUA  (YMCMO,  BENUYMHA,
reomeTpuyeckas durypa, nepemeHHasi, BepOSiTHOCTb, (PYHKUMS, Npou3BodHas, WHTerpan),
obecneumBalOWmnX MNPEEMCTBEHHOCTb W MEPCMNEKTMBHOCTb MaTemaTuyeckoro obpasoBaHus
obyuvatomxcs;

- nogsegeHne obyyarLmMxca Ha AOCTYNHOM AS1S HUX YPOBHE K OCO3HAHUIO B3aMMOCBA3N
MaTEMATUKN 1 OKPY>KAKOLLLEro Mupa, MOHMMaHUI0 MaTeEMaTUKM Kak 4acTu

- o6Lewn KynbTypbl YeNnoBe4eCTBa;

- pasBuMTME  MHTENneKTyanbHbIX W  TBOPYECKMX  crnocobHocTen  obyyaromxcs,
Nno3HaBaTeNbHOW akTUBHOCTU, UCCNEeaoBaTeNbCKUX YMEHUIN, KPUTUHYHOCTU MbILLUNEHNS, MHTepeca
K U3yYEHUI0 MaTeMaTuKu;

- (hbopMUpOBaHNE PYHKLMOHANBHON MaTeMaTUYECKON rPaMOTHOCTU: YMEHWSI pacno3HaBaTb
MaTeMaTu4eckme acnekTbl B pearbHbIX XXM3HEHHbIX CUTyaUUsaX 1 MPU U3yHeHUn apyrnx y4ebHbix
NpeaMeToB, MPOSIBMEHUSA 3aBMCUMOCTEN U 3aKOHOMEPHOCTEN, (POPMYNMpoBaTb UX Ha SA3blKe
MaTeMaTukM 1 co3naBaTb MaTeMatMyeckne Moaenu, NPUMEHATb OCBOEHHBLIN MaTeMaTUYecKui
annapaT Ans pelleHus NPakTUKO-OPUEHTMPOBAHHLIX 3a4ady, MHTepnpeTupoBaTb U OUEHMBaTb
nony4YeHHble pesynbsraThbl.

2.10. OCHOBHbIMM NUHUAMW COAEPXKAHUS Kypca MaTemMaTuKM yriybrnéHHOro ypoBHS
aBnsTCA: «Ymcna u Bbluucnenns», «Anredpar» («Anrebpanyeckmne BblpaxeHusa», «YpaBHeEHUS
N HepaBeHCTBa»), «Hayana maremartunyeckoro aHanusar», «leomeTpusa» («leomeTpuyeckune
durypel U KuX CBOWCTBa», «M3MepeHMe TreoMeTpuvecKnx BENMUYUHY), «BeposiTHOCTb wu
cTaTucTuka». [aHHble INUMHUM pPas3BMBAOTCS MNapanmnenbHo, Kaxaas B COOTBETCTBUM C
COGCTBEHHOW JIOTMKOW, OOQHAaKO HEe HEe3aBMCMMO OfHa OT APYroW, a B TECHOM KOHTAaKTe WU
B3aumogenctesum. Kpome atoro, ux obbeamHaeT norumdeckass cocTaBnsowas, TpaguumoHHO
npucywass maTtemMaTuke M NPOoHM3bIBatoLLas BCe MaTemMaTMyecKne KypeCbl U CoaepXaTenbHble
nnHun. CopmynmposaHHoe Bo PFOC COO TtpeboBaHne «yMeHue onepuvpoBaTb MOHATUSMM:
onpegeneHve, akcumoma, TeoOpema, CreacTBMe, CBOWCTBO, MNPU3HAK, [OKa3aTenbCTBO,
pPaBHOCUITbHbIE (POPMYIIMPOBKM, YMeHue opmynMpoBatb obpaTtHoe W MNPOTUBOMOMOXHOE
yTBEPXOEHWNE, NPMBOANTbL NPUMEPLI U KOHTPPUMEPbI, UCNOMNb30BaTb METOL MaTeMaTU4eCcKom
WHOYKUMW, NPOBOAUTL [OKasaTenbHble pacCyXOeHWs npu  pelleHun 3ajad, OueHuBaTb
NOrNYECKy0 MPaBUNBbHOCTb PacCYy>XAEHUN» OTHOCUTCA KO BCEM Kypcam, a ¢hopmupoBaHue
NOrNYECcKNX YMEHWI pacnpegensieTca no Bcem rogam obyyeHus Ha ypoBHE cpenHero obLero
obpasoBaHus.

2.11 B cootBetcTBUM ¢ PIOC COO maTemaTuka siBnsieTcsa ob6s3arerbHbIM NPpeaMeToM Ha
AaHHOM ypoBHe obpasoBaHus. HacTtoswen nporpammon no matemaTtuke npegycMaTpuBaeTcs
ndyyeHune ydyebHoro npegmeta «MaremaTvka» B pamkax TpPEX yy4ebHbix KypcoB: «Anrebpa u
Hayana maTemartuMdeckoro aHanmsa», «leomeTpusa», «BeposTHOCTb ¥  cTaTtUCTUKay.
dopmMMpoBaHMe NOrMYECKNX YMEHWUIA OCYLLECTBNSIETCA Ha NPOTSKEHUN BCEX NeT obydeHus Ha
YypOBHe cpegHero obuiero obpa3oBaHusl, a aNeMeHTbl JIOTMKM BKKOYAKTCA B COAEpXKaHne BCeX
Ha3BaHHbIX BblLLE KYpCOB.

Y4yeOHbIN Kypc "Anrebpa u Ha4yana mateMaTU4ecKoro aHanusa"

1. YuebBHbIn Kypc "Anrebpa u Havana MaTematuyeckoro aHanmsa" obecnedvsaet
WHCTPYMEHTanbHyto 6a3y Ons u3yvyeHus BCeX eCTECTBEHHO-HaYy4HbIX KypcoB, copmupyeT
normyeckoe 1 abCTpakTHOE MbILLNEHNEe 00y4atoLMXCs HAa YPOBHE, HEO6XOOUMOM AN OCBOEHMS
y4ebHbIX KypCcOB MHPOPMATMKN, OOLLECTBO3HAHWS, UCTOPUK, CNOBECHOCTU. B pamkax yyebHoro
kypca "Anrebpa wn Hayana MmaTemMaTMyeckoro aHanu3a" obyvawowuecs osnagesatoT
yHMBeEpCanbHbIM S3bIKOM COBPEMEHHOW Hayku, KoTopas (popMynupyeT CBOU LOCTUXKEHWUS B
mMartematundeckon popme.
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2. Y4ebHbIn Kypc anrebpbl 1 Ha4yan MatemMaTtM4ecKkoro aHanuaa 3aknagblBaeT OCHOBY A5
YyCMNELHOro oBnageH1s 3akoHaMmm u3nku, Xmmmumn, Gruonormm, NOHMMaHUS OCHOBHbIX TEHAEHLUWNI
9KOHOMMKN 1 OBLLECTBEHHOW XMN3HW, MO3BOMSET OPUEHTUPOBATLCS B COBPEMEHHbIX LIUGPOBBIX U
KOMMbIOTEPHbIX TEXHOMNOIMMSIX, YBEPEHHO UCMNOMb30BaTb MX B NOBCEAHEBHOM XU3HW. OBNageHune
abCTpakTHbIMU U NOTMYECKN CTPOrMMU MaTteMaTUYeCKMMN KOHCTPYKUUAMW pa3BuBaeT yMeHue
HaxoauTb 3aKOHOMEPHOCTW, OBOOCHOBbLIBATb WCTUHHOCTb  YTBEPXOEHWs, UCNOoMb30BaTb
0600LleHne N KOHKpeTusaumo, abcTparMpoBaHue W aHanoruio, opMupyeT KpeaTuBHOE U
KpuTu4eckoe MmblwneHne. B xoge nayydyeHnsa anrebpbl 1 Havan MaremaTuyecKoro aHanmsa Ha
ypoBHe cpegHero obuwero obpasoBaHus oOy4varolmecs nosnyyarT HOBbIA OMbIT pelueHus
NpUKNagHbIX 3aga4y, CamMOCTOSATENbHOMO MOCTPOEHUA MaTeMaTMyecKUx mogenen pearbHbIX
CUTyauun N UHTepnNpeTauun NOMyYeHHbIX peLleHni, 3HaKOMATCSA C NpUMMepaMy MaTtemMaTUyecKnx
3aKOHOMEpPHOCTEN B MNpupoae, Hayke M B MWCKYCCTBE, C BblOAIOWMMUCA MaTeMaTU4eCKUmm
OTKPBLITUSIMU N UX aBTOPaMMU.

3. Y4yebHbIn Kypc anrebpbl MU Ha4an mateMaTtu4eckoro aHanusa obnagaer 3HauyMTenbHbIM
BOCMMTATENbHLIM MNOTEHUMANoOM, KOTOPbIA peanu3yeTcs Kak 4depe3 yyebHbin MaTepuan,
cnocobcTByOWMIA POPMUPOBAHMIO HAYHYHOIO MUPOBO33PEHMS, TaK U Yepes crneumndmky yuyebHomn
AesTenbHocTy,  Tpebylowen  CaMOCTOATENbHOCTM,  aKKypaTHOCTM,  MPOAOIMKUTENbHOM
KOHLEHTpaLUnM BHUMaHNS U OTBETCTBEHHOCTU 3a NOMyYeHHbIN pe3ynbrar.

4. B ocHOBe MeToauKM obyyeHuss anrebpe n Hadanam mateMaTu4eckoro aHanmsa nexuT
AEATENbHOCTHBIM NPUHLMN 00yYeHNMs.

5. B cTpykType nporpammbl no anrebpe n Hadanam aHanu3a BblOeNndalTca criegylowme
cogepxxaTenbHo-MeToAnYeCckMe nuHuMK: "Yncna wn BbluMcneHus", "®yHkumm u  rpadukn”,
"YpaBHeHUs U HepaBeHcTBa", "Havyana matemartmnyeckoro aHanusa", "MHoxecTtsa 1 noruka". Bce
OCHOBHbIE coaepXaTenbHO-MeToANYECKNE NTMHUN U3Y4atoTCA Ha NPOTSXXEHUN ABYX NeT oby4eHus
Ha ypoBHe cpegHero obuiero obpasoBaHus. [JaHHbIA Y4EOHbIN KypC ABNAETCHA MHTErpaTUBHbIM,
obbeamHAa B cebe cogepkaHMe HECKONMbKMX MateMaTU4eckux AucumnnuH:  anrebpa,
TPUrOHOMETPUA, MaTeMaTUY4EeCKUn aHanums, Teopust MHOXecTB W apyrme. OO6yvawowwmecs
OBMNageBaloT LUMPOKUM MaTeMaTM4eCKMM annapaTtoMm, y HUX nocrnegoBaTtenibHO (hopMupyeTcs u
COBEPLLEHCTBYETCA YMEHNE CTPOUTb MaTeMaTUYECKy0 MOAENb peanbHON CUTyauun, NPUMEHATb
3HaHWs, nornyyeHHble B y4ebHoM Kypce "Anrebpa n Havana maTtemartmyeckoro aHanusa", ons
peleHnsi CaMOCTOATENbHO CopMynMpoBaHHOW MaTeMaTM4yeckonW 3ajadn, a 3atem
WNHTEPNPETUPOBATb NOMyYEHHbIN pe3ynbrar.

5.1. CopepxatenbHo-meTogudeckaa nuHMA "Yucna wn  BbluMCeHUs" 3aBepluaeT
(POpMUPOBaAHNE HABLIKOB WCMOMb30BaHNSA AEWCTBUTENbHbBIX YMCen, KOTOpoe ObiNo Hayato Ha
ypoOBHE OCHOBHOro obuiero obpasoBaHud. Ha ypoBHe cpegHero obuiero obpasoBaHus ocoboe
BHMMaHue yaensetcs (oOpPMUPOBaHMIO MPOYHbIX BbIMUCIUTENBbHbLIX HaBbLIKOB, BKOYAKOLWMX B
cebs ncnonb3oBaHNe pasnmyHbix QOPM 3anncu AENCTBUTENBHOMO YMCra, YMEHME paunoHanbHO
BbINOSHATL 4ENCTBUSI C HUMK, AenaTb NPUKNAKY, OueHnBaTh pedynbrat. ObyyatoLumecs nonyyaroT
HaBbIKM MPUONWKEHHbIX BbIYUCNEHUA, BbINOMHEHUA AEWCTBMW C 4YuUCnamu, 3anucaHHbIMU B
CTaHOapTHOM opMe, MCMONb30BaHUs MaTeMaTMYEeCKMX KOHCTAHT, OLEHWBAHUS YMUCIOBbIX
BblIpa)XeHUN.

5.2. CopgepxaTenbHas nuHua "YpaBHEHMA U HEpaBeHCTBA" peanuayeTcsl Ha NPOTSHXKEHUN
BCero obyyeHuss Ha ypoBHe cpefHero obliero obpas3oBaHWs, MOCKOMbKY B KaXaoM pasgene
nporpaMmMbl NPegyCMOTPEHO peELLeHne COOTBETCTBYLWMX 3agad. Obyvatowmecs osnagesaioT
pasnMYHbIMM METo4aMM pPeLUEHUsT LenblX, paunoHanbHbIX, MppaunoHanbHbIX, NokasaTerbHbIX,
norapudMU4eCcKMX N TPUrOHOMETPUYECKMNX YPaBHEHUIN, HEPABEHCTB U UX cucTeM. NMonyyeHHble
YMEHUS UCNOMb3YKTCA NpU UccneqoBaHuM (YHKUMIA C MOMOLLbIO NPOVM3BOAHOMW, peLLueHUn
NpUKNagHbIX 3a4ay 1 3adad Ha HaxoxXaeHwe HambonbLMX U HaUMEHbLUMX 3HAYeHUA OYHKLNN.
[aHHasa cogepatenbHas NMHUA BKMOYaeT B cebs Takke hopMmpoBaHMe YMEHWI BbINOSHATb
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pacyeTbl Mo dopmynam, npeobpasoBaHns UenblX, pauuoHanbHbIX, UPpPaUMOHAnbHbBIX W
TPUrOHOMETPUYECKUX BbIPAXXEHUN, a TakkKe BblpaXkeHin, cogepxallmx cteneHn u norapudmel. B
xoge u3yyeHuss anrebpavyeckoro  mMartepuvana  npoucxoguT  garnbHeuvwee  pasButue
anroputTMmyeckoro M abCTpakTHOroO  MbiwneHa obydarowmxcs, OpMUPYHOTCA  HaBbIKK
AEeOYKTUBHBIX — paccyxaeHun, paboTbl C  CUMBOMbHbIMKW  (bopMamu, npencTaBneHus
3aKOHOMEPHOCTEN U 3aBUCMMOCTEN B BWOE PaBEHCTB M HepaBeHCcTB. Anrebpa npegnaraer
A(P(PeKTUBHbIE WHCTPYMEHTbI AN pelleHUs MpakTUYeCKMX U eCcTeCTBEeHHO-HayudHbIX 3ajad,
Harns4HoO OeMOHCTPUPYET CBOU BO3MOXHOCTU KaK A3blka HayKMu.

5.3. CogepxarensHo-meTogmyeckas nnuHns "OyHKkuum u rpadomkn” TeCcHO nepenneTaeTcd ¢
APYTMMN NMHMAMKM y4eBHOro Kypca, MOCKOSbKY B KAKOM-TO CMbICe 3afaeT nocregoBaTenbHOCTb
n3yyeHms martepuana. WayyeHne CTeneHHOW, nokKasaTeNnbHOW, JlorapupmMmyeckon wu
TPUrOHOMETPUYECKUX PYHKLUUIA, NX CBOMCTB U rpaddMKoB, UCMOMb30BaHNe OYHKUUI 118 peLleHns
3agay 13 apyrux y4ebHbIx NpegMeToB U pearibHOM XXN3HM TECHO CBA3AHO Kak C MaTemMaTUyeCcKnv
aHanu3oMm, Tak U C pelleHMeM ypaBHEHMN K HepaBeHCTB. [pu 3atoM 6Gonblioe BHUMaHWe
yoenseTtcs hopMUPOBaHUIO YMEHNS BbipaXkaTb dOpMySiaMn 3aBUCUMOCTU MeXOy pasfMyHbIMU
BENUYMHaAMK, UCCreaoBaTb MOMyYeHHble  YHKUMKM, CTpPOUTb uX rpadukn. Matepuan
cogep>aTenbHOM NIMHUU HaUeneH Ha pasBUTUE YMEHUM M HaBbIKOB, MO3BOSIAIOLINX BbipaXaTb
3aBMCUMOCTM MeXay BenuuMHaMn B pasfinyHon dopMme: aHanuMTUYecKoWn, rpadpuyeckon wu
cnoBecHon. WM3ydyeHne martepuana crnocobCTBYEeT pPasBUTUIO anropUTMUYECKOro MbILUSIEHNS,
CNOCOBHOCTM K 000OLLIEHMIO U KOHKPETU3aLUN, NCMONb30BaHUID aHarormi.

5.4. CopgepxaTtenbHasas nuHua "Havana marematMyeckoro aHanusa" mno3Bonser
CYLLECTBEHHO paclWMpUTb KPYr Kak MaTteMaTuyeckux, Tak M NpuknagHbiX 3agad, JOCTYMHbIX
oByyaroLLMMCS, Y KOTOPbIX MOSABMASETCA BO3MOXHOCTb MCCefoBaTh U CTPOUTL Fpadonkm pyHKLMI,
onpeaenaTb UX HanbonblUMe N HAMMEHbLUME 3HAYEeHUS, BbIYUCNATE Nnowaan puryp n obbemsl
Tern, HaxoAuTb CKOPOCTM U ycKopeHust npoueccoB. CoaepXaTternbHasa JIMHUA OTKPbIBAET HOBbIE
BO3MOXHOCTU MOCTPOEHUSI MaTeMaTM4eCcKUX Mogenen pearnbHblX CUTyauun, HaxOoXO4eHus
Haunyylwero peleHns B NPUKNagHbIX, B TOM YMCNEe COLManbHO-9KOHOMUYECKMX, 3agadax.
3HaKoMCTBO C OCHOBaMy MaTteMaTU4ecKoro aHanusa crnocobCTByeT pas3BUTMIO abCTPaKTHOrO,
PopMaribHO-NOMMYECKOr0 N KPeaTUBHOMO MbILMEHUS, (POPMUPOBAHNIO YMEHUIA pacno3HaBaTb
NpoSABMEHNs 3aKOHOB MaTeEMaTUKM B Hayke, TEXHWKE U uckycctse. Obyvaromecsa ysHawT O
BblJAOLLMXCA pe3ynbraTtax, NofyYeHHbIX B XO4e pasBUTUA MaTeMaTUKM Kak HayKu, U nx aBTopax.

5.5. CogepxatenbHo-metoauyeckasa nuHnsa "MHoxecTBa 1 nornka" B OCHOBHOM MOCBSILLEHA
anemMeHTaM TeopMM MHOXECTB. TeOPETUKO-MHOXECTBEHHbIE NPeaCTaBNeHNsA NPOHN3bIBaOT BECb
KYpC LUKONMbHOM MaTteMaTuku 1 npegnaratoT Hambonee yHMBepcanbHbl S3blK, 0ObeanHSAIOLWNIA
BCE pasgenbl MatemMaTukMu U ee MNPUNOXKEHUI, OHW CBA3bIBAOT pasHble MaTemaTudeckune
ANCUMNANHBI B eauHoe Lenoe. BaxxHo AaTb BO3MOXHOCTb 0by4atoLemycsi TOHMMaTb TEOPETUKO-
MHOXECTBEHHbIN A3blK COBPEMEHHON MaTEMAaTMKN U MCMOMb30BaTb €ro 4S5 BblpaKeHUs CBOUX
MbICEN.

6. B yyebHom kypce "Anrebpa n Ha4ana MateMaTuyecKkoro aHanusa" NnpuUCyTCTBYIOT TaKxKe
OCHOBbl MaTemMaTU4eCcKoro MOAEeNMpoBaHus, KOTOpble Mpu3BaHbl CHOPMMPOBATL HaBbIKK
NOCTPOEHUSA MOAENEN pearnbHbIX CUTYaUnA, NCCNeqoBaHNs 3TUX MOAENEN C NOMOLLbIO annapaTa
anrebpbl 1 MaTemMaTU4YeCcKOro aHanmsa n MHTepnpeTaumMm NonyyYeHHbIX pesynbraTtoB. 3agaHus
BKIMIOYEHbI B KaXdbll M3 pasgernoB nporpammbl, MOCKOSbKY BECb MaTtepuan yvebHoro Kypca
LUMPOKO MCMoNb3yeTca NS peweHns npuknagHbiXx 3agad. [lpy  pelweHun pearnbHbIX
npakTM4ecknx 3agad obyvalolwmecs pas3suBaloT HabnogatenbHOCTb, YMEHME HaxoguTb
3aKOHOMEpPHOCTM, abCcTparnpoBaTbCs, NCMOMNb30BaTh aHanorno, 0606LaTb 1 KOHKPETU3NPOBaTb
npobnemy. [eatenbHOCTb MO  (POPMUPOBAHMIO HaBLIKOB peLIeHUs MNpUKNagHbIX 3agaqv
opraHuadyeTcsa B TMpouecce u3aydeHms Bcex Tem ydebHoro kypca "Anrebpa wn Hadana
MaTeMaTu4ecKkoro aHanusa".
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7. Y4yebHbin kypc "Anrebpa 1 Hayana mateMaTn4eckoro aHanusa" ABnseTcst OaHUM U3
Hanbonee 3Ha4yMMbIX B Mporpamme cpegHero obuwiero obpasoBaHWs, MOCKOMbKY, C OLHON
CTOPOHbI, OH obecneynmBaeT MHCTPyMeHTanbHylo 6a3y Ans M3yyYeHuss BCEX eCTEeCTBEHHO-
Hay4HbIX KypCOB, @ C APYro CTOpPOHbI, (hOpMMPYET Normyeckoe M abCTpakTHOE MblleHne
obyvalowmxcs Ha ypoBHe, HeobGXooMMOM Afsd OCBOEHUSA MHOpMaTUKM, OOLLECTBO3HaHMS,
NCTOPWM, CITOBECHOCTW U APYrnX AvcumnivH. B pamkax gaHHoro yyebHoro kypca oby4atomnecs
OBfageBaloT yHUBeEpCasibHbIM HA3bIKOM COBPEMEHHOW Hayku, KoTopas (OopMynuvpyeT CBOU
OOCTWKEHUS B MaTeMaTnyeckon oopme.

8. Y4uebHbin Kypc anrebpbl 1 Ha4an MaTemMaTM4ecKoro aHanu3a 3aknagbiBaeT OCHOBY
AN yCNewHoro oBnageHus 3akoHamu (U3NKU, XUMuK, BUonorum, MNOHUMAaHUSA OCHOBHbIX
TeHOEHUUN pas3BUTUS 3KOHOMMKU U OBLLECTBEHHOW >XM3HW, MO3BONSET OPUEHTUPOBATLCH B
COBpPEMEHHbIX LMMPPOBLIX U KOMMBIOTEPHBLIX TEXHOMOMMSX, YBEPEHHO WUCMONb30BaTh UX ANA
AanbHenwero obpasoBaHns 1 B NOBCEQHEBHON XM3HN. OBnageHne abCTpakTHbIMWU U NOrMYECKU
CTPOrMMM KOHCTPYKUMAMM anredpbl 1 MaTeMaTU4eCcKkoro aHanv3a pas3BmBaeT yMeHne HaxoauTb
3aKOHOMEpPHOCTM, OOOCHOBbIBATb WCTUHHOCTb, [OKa3blBaTb YTBEPXAEHUST C MOMOLLbIO
WHOYKUMW WU paccyxaaTb [AedyKTMBHO, WCMNonb3oBaTb 0606LieHMe W KOHKpeTu3auwuto,
abcTparmpoBaHune 1 aHanornio, opMmpyeT KpeaTMBHOE U KPUTUYECKOE MbILLIIEHNE.

9. B xoge n3y4yeHus ydyebHoro kypca "Anrebpa 1 Hadana mareMartuyeckoro aHanmsa"
obyyvatoLmecss nonyyaroT HOBbIA ONbIT PELUEeHUss MpUKNagHbIX 3agad, CaMOCTOSITENbHOrO
NMOCTPOEHUS MaTeMaTUYeCKNX MOAEenen pearbHbIX CUTyauuin, MHTepnpeTaumm nonyvYeHHbIX
peLLeHNn, 3HAKOMSATCA C NpUMepaMmn MaTtemMaTUyecKnx 3aKOHOMEPHOCTEN B Npupoae, Hayke U
NCKYCCTBe, C BblAAIOWNMMNCH MaTeMaTUYECKUMWN OTKPLITUAMUM U UX aBTOpPaMMU.

10. YuebHbIn kypc 06nagaet BoCnuTaTernbHbIM MOTEHLMAIOM, KOTOPLIN peannayeTcd Kak
yepes y4ebHbIN MaTepuarn, CnocoOCTBYOLLMA (DOPMUPOBAHUIO HAYYHOIO MUPOBO33PEHNS, TaK U
yepes crneunduky yvyebHON [eATenbHOCTU, Tpebylowen NPOAOIHKUTENBHOM KOHLEHTpauum
BHMMaHUsl, CaMOCTOATENbHOCTU, aKKypaTHOCTU M OTBETCTBEHHOCTU 3a MOSyYEHHbIN pe3ynbTar.

11. B ocHoBe meToaukm obydvyeHus anrebpe m Hadanam mMaremMaTMyeckoro aHanmsa
NEeXUT 4eATENbHOCTHbBIM NPUHUMN 06y4eHus.

12. B cTpykType y4yebGHOro kypca "Anrebpa u Hayana maTtemartumdeckoro aHanusa"
BblOeneHbl criegylolmne cogepxatenbHo-MeToandeckne nuHum: "Ymcna m  BbluMCneHus",
"®yHKUMM 1 rpadukn”, "YpaBHeHUs U HepaBeHcTBa", "Hayana maTemaTuyeckoro aHanusa",
"MHoxecTBa 1 noruka". Bce oCHOBHble copepaTenbHO-MeToaMYECKUE NMHUN N3ydatoTCa Ha
NPOTSHKEHMN OBYX NeT obyyeHus Ha ypoBHE cpefHero obuero obpasoBaHusi, €CTECTBEHHO
AOMOMNHAS Apyr Apyra M MOCTENEeHHO HacbIWasCb HOBbIMM TemMamu K pasgenamu. [aHHbin
y4yebHbI KypC 4BMSETCA WHTErpatvMBHbIM, MNOCKONbKY OObeauHaeT B cebe cogepkaHue
HECKONMbKNX  MaTemaTMyeckmx  AWCUMMNAMH, Takmx Kak anrebpa, TpUroHomeTpus,
MaTeMaTU4eCKNN aHanu3, Teopmsi MHOXECTB, MateMaTtmyeckas rnorvka u gpyrue. o mepe 1oro
Kak obyvatowmecsa oBnageBaloT Bce Oonee WMPOKMM MaTeMaTUYeCcKMM annapatoMm, Y HUX
nocnenoBaTenbHO (POPMUPYETCA M COBEPLUEHCTBYETCS YMEHWE CTPOUTb MaTeMaTUYecKyto
MOLESb pearnbHON CUTyaunn, NPUMEHATb 3HaHUS, NONYYEHHbIE NPY N3yvyeHnn y4ebHOoro Kypca,
ONa  pelleHns caMoCTOATENbHO CAOPMYNUPOBAHHOW MaTemMaTMyeckorW 3ajadnm, a 3aTem
WHTEPNPETMPOBaTb CBOWN OTBET.

13.1. CogepxaTenbHo-meToanveckad nvHus "Yucna u BbluucneHus" 3aBepliaet
(PopMUPOBaAHNE HABLIKOB NUCMOMb30BaHUA OENCTBUTENbHbLIX YNCEN, KOTOpoe Oblio HavyaTo Ha
YPOBHE OCHOBHOIO 00Lero obpasosaHusa. Ha yposHe cpegHero obuiero obpasoBaHusa ocoboe
BHMMaHue yaensietcss oopMMpPOBaHMIO HaBbIKOB PaLNOHarbHbIX BbIMUCIIEHUI, BKIOYAKOLWKMX B
cebs ncnonb3oBaHme pasnuyHbiX OpM 3anucu Ynucna, ymeHue aenatb NpUKUAKY, BbIMONHATb
NPUONWKeHHble  BbIYUCNEHWUs, OUEeHMBATb  YMCMOBble  BblpaxeHus, paboratb C
MaTeMaTU4eCKMMM KOHCTaHTamu. MHoXecTBa HaTypanbHbIX, LUenblX, pauuoHanbHbIX W
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AeNCTBUTENbHbLIX YMcen OONOMHAKTCA MHOXECTBOM KOMMIIEKCHbIX Yncen. B kaxaom ns atux
MHOXECTB paccMaTpuBaloTCA CBOWCTBEHHble eMy creuudumyeckue 3agadm u onepawuuu:
AerneHve Hauerno, onepvpoBaHMe octaTkaMu Ha MHOXeCTBE LefblX Yncen, ocobble CBONCTBA
pauuoHarbHbIX U MppaunoHarbHbIX Yucer, apudpmeTnyeckme onepaunn, a Takke nssrnedeHne
KOPHS  HaTypanbHOW CTENeHWn Ha MHOXeCTBE KOMMMEKCHbIX uyucen. bnarogaps
nocnegoBaTenibHOMY  pacLUMPEHUIO  Kpyra  MCMOoNb3yeMblX 4YucCen U 3HAKOMCTBY C
BO3MOXHOCTSAIMU  MX NPUMEHEHUS [Ons  pelleHuUs pasnuuHbiX 3agjad  dopmMmupyerca
npeactaBneHve O eAMHCTBE MaTeMaTWKM Kak Haykm U ee ponv B MOCTPOEHUW Mopenewn
pearnbHOro Mmpa, LUMPOKO NMCNOMb3yHTCca 0000LeHe 1 KOHKpeTu3aums.

13.2. JlnHunsa "YpaBHeEHNs 1 HepaBEHCTBA" peanuayeTcs Ha NPOTAXXEHNN BCEro obyyeHns
Ha ypoBHe cpeaHero obuiero obpas3oBaHUsA, MOCKOMbKY B Kaxaom pasgene [lporpammbl
NpenyCMOTPEHO peLLeHne COOTBETCTBYOLLMX 3a4a4. B pesynsrate oby4vatomecs osnagesatoT
pasfuMyHbIMM  METO4aMu  pPeELUEeHUs pauuoHanbHbIX, MppauUOHarbHbIX, MoKasaTenbHbIX,
norapumMuyecknx n TPUroOHOMETPUYECKMUX YPaBHEHUIN, HEPABEHCTB M CUCTEM, a TakkKe 3agad,
cogepxawux napametpbl. [lonyyeHHble YMEHUS LUMPOKO UCMOSb3YHTCA NpU uccnegoBaHnm
PYHKLMIA C NOMOLLIbIO MPOU3BOLHON, NPU peLleHnn NPUKNaaHbIX 3a4ad 1 3agay Ha HaxoxaeHue
HanbOonNbLUMX N HAUMEHbLUNX 3Ha4YeHU PyHKLUMK. [laHHas cogepXkaTenbHas JIMHUA BKIOYaET B
cebs Takke hopmmpoBaHMe yMEHWI BbIMOMHATL pacyeTbl No popMynam, npeobpasoBaHus
paunoHarnbHbIX, MppPaLMOHanbHbIX U TPUTOHOMETPUYECKUX BbIPAXKEHUN, a Takke BblpaXeHun,
cogepxawmx cteneHn m norapudpmbel. bnarogaps usdydeHuto anrebpauyeckoro matepuana
NPOVCXOAUT fOanbHenlwee pasBuUTUE anropuTMUYECKOro W abCTPakTHOrO  MbILUMEHMS
obyyvatomxcs, opMMPYHOTCA HaBbIKM AEAYKTUBHBIX paccyXaeHun, paboTbl C CUMBOSIbHLIMM
dopmamu, npeactaBrneHns 3akOHOMEPHOCTEM WM 3aBUCMMOCTEN B BUAE PaBEHCTB WU
HepaBeHCTB. Anrebpa npegnaraet aeEKTUBHBIE MHCTPYMEHTbI 4SS peLleHUs TPakTUYeCKUX n
€CTECTBEHHO-Hay4YHbIX 3a4a4, HarnsaHO AeMOHCTPUPYET CBOM BO3MOXHOCTU KakK S3blka HayKu.

13.3. CopepxaTtenbHo-metogmyeckas nuHuA  "®yHkuumn  ©n rpadmkn”  TecHo
nepennetaeTca ¢ ApPYruMn NMHUAMM y4ebHOro Kypca, nocKofbKy B KakOM-TO CMbICNe 3agaeT
nocnenoBaTenbHOCTL  U3ydeHUst Matepuana. WM3ydeHue CTeneHHoOW, nokKasaTesibHOM,
norapmmMmMyeckon N TPUroHOMETPUYECKNX OYHKLUUI, NX CBONCTB U rpaddMKoB, NCMNOSb30BaHNE
DYHKUMA Ons pelleHnsa 3agad U3 Apyrux y4ebHbIX NpeameToB U pearibHOW KUM3HWM TEeCHO
CBSI3aHO KaK C MaTemMaTUyYeCKUM aHann3oM, Tak 1 C pelleHneM ypaBHeHMI N HepaBeHCTB. Mpu
aTom 6onblloe BHMMaHWe yaendetca GOPMUPOBAHUID YMEHUS Bblpaxatb opmynamm
3aBUCMMOCTM MeXAy pasnnyHbIMK BENUYMHAMU, UCCNenoBaTh NOMYyYEeHHbIE (PYHKLUKN, CTPOUTL
nux rpadpukn. Martepuan 3Ton cofep)aTernbHOW JIMHMM HaueneH Ha pasBuTue YMeHWn u
HaBbIKOB, MO3BOMNAOLLNX BblpaXKaTb 3aBUCMMOCTU MEXAY BenuunHamu B pasnuyHon opme:
aHanuTU4eckon, rpaduyeckonm W crioBecHowW. Ero wmsyuyeHme cnocobCTByeT pas3BuUTULO
anropuTMMYECKOro MbILLUNIEHUS, CNOCOBHOCTU K 0606LLIEHMIO N KOHKPETU3aLUK, NCNOMNb30BaHWUIO
aHanorunmn.

13.4. CopepxaTenbHas nuHua "Havana martematmyeckoro aHanusa" nosBonser
CYLLECTBEHHO pacLUMpUTb KPYr Kak MateMaTuyeckux, Tak U NpuknagHbiX 3agad, OOCTYMHbIX
oByyvaroLmMes, Tak Kak y HUX NOsIBNAETCA BO3MOXXHOCTb CTPOUTb rpadouKmn CIIOXHBIX (OYHKLNNA,
onpeaenaTb X HanbornbLUMe N HAUMEHbLUNE 3HAYEHUS], BbIYUCNATL Nnowaaun ovryp n oobemsl
Ter, HaxoanTb CKOPOCTU N YCKOPEHUs npoLeccoB. [laHHaa cogepkarternbHas NMMHUSA OTKpbIBAET
HOBbI€ BO3MOXHOCTWN NOCTPOEHUS MaTeMaTUYECKUX MOJeNen pearbHbIX CUTyaL Wi, No3BonsaeT
HaxoOoWTb Haunydlwee pelleHMe B NpUKNagHblX, B TOM 4YUCRE COLManbHO-3KOHOMUYECKMX,
3agavax. 3HaKOMCTBO C OCHOBaMW MaTeMaTU4ecKoro aHanm3da cnocobCTBYeT pas3BUTUIO
abcTpakTHOro, hopMarbHO-IIOrM4ecKoro N KpeaTMBHOIO MblLNEHNS, (hOPMUPOBAHNIO YMEHWI
pacno3HaBaTb NPOSBNEHNS 3aKOHOB MaTemMaThKu B HayKe, TexHuKe 1 nckycctee. Oby4vatomecs
Y3HaloT O BblAOLWNXCH pesyrnbratax, NoMny4YeHHbIX B XO4e pasBUTUS MaTeMaTuku Kak HayKu, u

PM OVYI.01.03Y MartemaTuka CtpaHuua 11 13 64



06 nx aBTOpAax.

13.5. CopepxartenbHo-meToamyeckast nuHus "MHoxecTBa 1 normka" Bkno4yaeT B cebs
9MNeMeHTbl TEeOpUM MHOXECTB W MaTteMaTU4ecKon FOrnku. TeopeTUKO-MHOXECTBEHHbIE
nNpeacTaBneHns NMPOHM3bIBAOT BECb KypC LUKOMbHOW MaTemaTuku 1 npegnaratoT Haubonee
yHMBeEpCanbHbIN A3blK, O6bEANHSAIOWNA BCe pasdenbl MaTeMaTukM U ee MPUMOXEHUIN, OHU
CBA3bIBAKOT pa3Hble MatemMaTuyeckne ANCUUNINHBI U UX NPUIOXKEHUSA B eguHoe uenoe. BaxHo
AaTb BO3MOXHOCTb 0by4atoLemMycsi NOHMMaTb TEOPETUKO-MHOXECTBEHHbIN A3bIK COBPEMEHHOWN
MaTeMaTuKnM U UCNoNb30BaTb €ro A1 BblpaXXeHNs CBOUX MbICrien. [pyrum BaXXHbIM NpU3HaKom
MaTeMaTUKN Kak Hayku crnegyeT Mpu3HaTtb CBOMCTBEHHYIO €M CTPOrocTb OBOCHOBaHUN W
crnegoBaHWe  onpederneHHbiM npaBuriaM  MNOCTPOEHUs  [AoKas3aTenbCTB. 3HaAKOMCTBO C
aneMeHTaMyu MaTemaTUyecKoM FOrMKM CcrnocobCTBYeT pasBUTUIO JTIOTMYECKOrO MbILUIeHNS
obyyatoLmxcs, no3BOnseT UM CTPOUTb CBOW PACCYXOEHWUS HA OCHOBE FIOrMYECKUX npaBunl,
POPMUPYET HaBbIKN KPUTUYECKOTO MbILLIEHUS.

14. B yyebHom Kypce "Anrebpa n Hayana maremaTMyeckoro aHanmsa" npucyTCTBYOT
OCHOBbl MaTeMaTM4ecKoro  MOAENMPOBaHMS,  KOTOpble  Npu3BaHbl  CNocobCTBOBaTb
(POPMUPOBAHUIO HABLIKOB MOCTPOEHUS MoAenen pearnbHbIX CUTyauuin, UCCNeaoBaHUSa 3TUX
MoZenen € nomMoLlblo annapata anrebpbl M MaTemaTMyecKkoro aHanmsa, WHTepnpeTauuun
MONyYeHHbIX pe3ynbTaToB. Takne 3adaHus BNETEeHbl B KaXAbl M3 pas3genoB Mnporpammbl,
MOCKOMbKY BECb MaTepuan y4ebHOro Kypca LMPOKO UCNoNb3yeTcs NS peLleHns NpuknagHbix
3aga4y. [lpyM peweHnn peanbHbIX MpaKkTUYECKMX 3agavy  obydarowmecs pasBuBatoT
HabnogaTenbHOCTb, YMEHWE Haxo4uTb 3aKOHOMEpPHOCTW, abcTparnmpoBaTbCs, MCMONb30BaTb
aHanornio, obobwarb MU KOHKpeTusnpoBaTb npobnemy. [eaTenbHOCTb Mo opMMpOBaHMIO
HaBbIKOB peLLeHnst NPUKNaaHbIX 3aday OpraHn3yeTcs B npouecce U3yyYeHusi Bcex TeM yyebHoro
Kypca "Anrebpa n Ha4ana maremaTtudeckoro aHanunsa".

Y4yebHbin Kypc "eomeTpusa”.

1. BaxHocTb y4ebHOro Kypca reomerpum Ha YpoBHe cpegHero obuiero obpasoBaHus
obycnoBreHa MNpPakTU4ECKON 3HAYUMMOCTbIO MeTanpegMeTHbIX U NpeaMEeTHbIX pe3ynsTaToB
obyyeHns reoMeTpun B HanpaBneHUU JSIMYHOCTHOMO pasBMTUS obyvarowmxces, opMUpoOBaHMUS
PYHKUMOHANbHOW MaTemMaTU4eCcKon TrPamMOTHOCTH, WU3yveHus Apyrnx ydebHbIX AWMCUMMIVH.
Passutne y oby4daromxcsa npaBunbHbIX MNPEeAcTaBleHMA O CYLLHOCTM U MPOUCXOXOEHUMU
reomMeTpuyeckmx abcTpakumm, COOTHOLLEHMN peanbHOro U MAEeanbHOro, Xapakrtepe OTpaXKeHUs
MaTemMaTU4eCcKon HayKoWn sIBIEHUA U NPOLECCOB pearibHOro Mmpa, MecTte reoMeTpun B CUCTEME
HayK 1 ponv MaTtemMaTU4eCcKoro MogenmpoBaHns B Hay4HOM NO3HAHUN U B NpakTuke cnocobcTayeT
(POPMUPOBAHUIO HAYHYHOTO MUPOBO33PEHUSA OOy4aloLMXCA, a TakKe KavyeCTB MbILUSEHNS,
HeobxoauMbIX 4SS aganTauum B COBpEMEHHOM obLecTse.

2. TeomeTpusa aABNsSeTCs OgHMM M3 ©a30BbIX NPEAMETOB Ha YPOBHE cpefHero obuiero
obpa3oBaHus, Tak Kak obecnevvMBaeT BO3MOXHOCTb WU3YYEHWS KaK OUCLMNIIMH €CTECTBEHHO-
Hay4HOW HanpaBneHHOCTU, TaK U r'yMaHUTapHOWN.

3. Jlornyeckoe mbiwneHve, opMmmpyeMmoe npu M3yydeHur oByyaroLMMUCA MOHATUNHBIX
OCHOB TreOMEeTpMM W MNOCTPOEHMM LEMOYKM JOTMYECKUX YTBEPXKAEHMW B Xo4e pelueHus
reomeTpuyeckMx 3agad, yMeHue BblaBuraTb W onpoBepratb rMNOTE3bl HEMOCPEACTBEHHO
MCNOMb3YITCA NPU pelleHMM 3adad eCTeCTBEHHO-Hay4yHOro uMKrna, B 4acTHOCTM U3 Kypca
PU3NKN.

4. OpuveHTaums 4YenoBeka B NPOCTPAHCTBE - YCNOBME €ro couunanbHoro Obituda, dopma
OTPaXXeHMs OKpy)KatoLwero Mvmpa, yCrnoBme yCnewHoro no3HaHmsa 1 akTMBHOroO npeobpasoBaHus
AevcteuTtenbHocTU. OnepnpoBaHne NPoCTpaHCTBEHHbIMU obpasammn obbeanHSIeT pasHble BUAbI
y4yebHOM 1 TpyooBOM OEATENbHOCTU, ABNSETCA O4HMM M3 NPOdEeCcCUOHarnbHO BaXHbIX Ka4ecTs,
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NO3TOMY akTyanbHa 3agada popMmpoBaHMsa y OByYaroLMXCA NPOCTPAHCTBEHHOMO MbILLNIEHUSA
Kak pasHOBWAHOCTM OOPa3HOro MbIWMEHNS] - CYLIECTBEHHOrO KOMMOHEHTA B MOArOTOBKE K
NPaKkTU4ECKON OeATENbHOCTM N0 MHOTMM HarnpaBneHusIM.

5. Llenb ocBoeHust nporpammbl y4ebHoro kypca "leometpus” Ha 6a3oBOM ypoBHE 00y4eHMs
- obuwieobpasoBaTtenbHoe M OOLLEKYNBTYPHOE pas3BuTue obydarowmxcs yepes obecrneyeHune
BO3MOXHOCTU MPUOBpETEHMS U UCMONb30BaHUS CUCTEMATUYECKUX FEOMETPUYECKUX 3HaHUA Y
AEVNCTBUIN, CneumdUYHbIX reOMeTprM, BO3MOXHOCTM YCNELIHOro NPOAOIMKEHNA obpa3oBaHms no
crneumanbHOCTSM, He CBA3aHHbIM C NPUKNaaHbIM UCMONb30BaHUEM reOMETPUMN.

5.1. TpuopuTeTHbIMM 3ajadYamMmm ocBOeHMs y4yebHoro kypca "leomeTpun” Ha 6Gas3oBOM
YPOBHe SIBNAOTCS:

dhopmupoBaHue NpeacTaBneHnsa O reoMeTpum Kak 4acTu MUPOBOWN KynbTypbl U OCO3HaHMe
€e B3aMMOCBS3U C OKPYXXatoLumM MUPOM;

dhopmupoBaHne NpeacTaBneHnss 0 MHOMOrPaHHUKaxX U Tenax BpaleHUst Kak O BaXXHEMNLUNX
MaTeMaTU4ecKkMx Mogensx, NO3BONALLMX ONUCLIBATb U N3yYaTb pa3Hble ABMEHNSA OKpPYKatoLwero
MUpa;

dopMUpoBaHNE yMeEHUSI pacrno3HaBaTb Ha YepTexax, Mogensx M B peanbHOM Mupe
MHOrOrpaHHMKK 1 Tena BpaLleHus;

oBrnageHve MeTodamMu  peleHus 3agad  Ha  MOCTPOEHUA Ha  U300paxeHusax
NPOCTPaHCTBEHHbIX OUTYp;

dhopMUpoBaHNE yMEHUSA ONEpPMPOBaTb OCHOBHBLIMW MOHATUAMN O MHOTOrPaHHUKax 1 Tenax
BpaLLEHNs1 1 UX OCHOBHbIMW CBONCTBaMU;

OBMnageHve anropuTMamMu peLLUeHUs OCHOBHbIX TUMOB 3agadv, OpMUPOBaHWE YMEHMS
NPOBOANUTb HECIOXHble JoKasaTenbHble PacCyXAeHUs B XOOe PelueHMsi CTepeoMeTPUYEeCcKmX
3agay 1 3agay C NpakTUYECKUM coaepXXaHnem;

pasBUTME  WHTENNEKTyanbHbIX W TBOPYECKMX  CNocoBGHocTen  obyvarolumxcs,
NO3HaBaTENbHOW aKTUBHOCTU, MCCNEAOBATENbCKUX YMEHWUIA, KPUTUYHOCTU MbILLIEHUS;

dopmupoBaHne yHKLUMOHANBHON PaMOTHOCTWN, pPEeNeBaHTHOW reoOMEeTpUu: YMeHue
pacno3HaBaTb MPOSBIIEHNA TEOMETPUYECKUX MOHATUA, OOBEKTOB M 3aKOHOMEPHOCTEN B
pearnbHbIX XU3HEHHbIX CUTYaUMsX U NpU U3yYeHUn ApYyrux y4ebHbiXx NpeameToB, NPOSABEeHUs
3aBMCUMOCTEN M 3aKOHOMEPHOCTEN, (POPMYNMPOBaTb MX Ha A3blke reoMeTpuM U cosdaBaTb
reoMeTpuyeckne Moaenu, NpUMEHATb OCBOEHHbI FeOMETPUYECKMA annapat Ans pelleHns
NPaKTUKO-OPUEHTMPOBAHHbIX 3a4a4y, MHTEPNPETUPOBATL U OLEHMBATL NOMyYeHHbIe pe3ynbTaThbl.

5.2. OTnnumTenbHOM OCOBEHHOCTLIO MpOrpamMMbl MO rEOMETPUM SBMSIETCS BKMOYEHWE B
KypC CTepeoMeTpuuM B Hadane ero usyvyeHus 3ajay, pellaeMblX Ha YPOBHE WHTYUTUBHOMO
No3HaHWs, N onpeaeneHHbIM obpa3om opraHu3oBaHHasa paboTa Hag HMMMK, YTO CNOCOOCTBYHOT
PasBUTUIO NOrMYECKOr0 W MPOCTPAHCTBEHHOTO  MbILWMEHMS, CTUMYNUMPYeT npoTeKkaHue
WHTYUTUBHbIX NPOLIECCOB, MOTUBMPYET K AanbHENLLEMY N3yYeHnto npegmera.

5.3. lNpeanoyteHne oTgaeTcsa HarnsigHO-KOHCTPYKTMBHOMY MeToay oO0ydeHusi, TO eCTb
TEopeTMYECKME 3HAHUA MMEIOT B CBOEW OCHOBE HEMNOCPEACTBEHHOE OTHOLLUEHWE K NpegMeTHO-
NpakTU4eCKon AesTenbHOCTU. Pa3BmuTue NpoCcTpaHCTBEHHbIX NPeacTaBneHnun y obyyaroLwmxcs B
Kypce CTepeoMeTpun NpOBOAUTCS 3a CYET pelleHus 3adad Ha co3gaHue NPOCTPAHCTBEHHbIX
o6pa3oB M 3agad Ha onepvpoBaHMe MPOCTPaHCTBEHHbIMM obpaszamn. Co3gaHue obpasa
NPOBOAUTCS C MWCMONb30BaHWEM HArnsgHOCTW, a onepupoBaHMe o6pa3oM - B YCIOBUSAX
OTBIEYEHUSA OT HArNSAHOCTU, MbICIIEHHOTO N3MEHEHUSA €ro UCXOQHOMO COAEPXKaHUS.

6. Llenb  ocBoeHus nporpammbl  y4ebHOro  kypca «'eomeTpus» Ha yrnybrnéHHom
YPOBHE — pa3BuTME MHAMBUAOYASbHbBIX CNOCOBHOCTEN, 0BYyYaOLWMXCS NPU N3YHEHUN rEOMETPUM,
Kak COCTaBnsoLLen npeameTHon obnactn «Matematuka n nHgopmaTnka» vyepes obecneyeHve
BO3MOXXHOCTU nNpuobpeTeHns n ncnonb3oBaHnsa 6onee rmyboknx reoMeTpuYecknx 3HaHui u
AEVNCTBUIN, CNeundUYHbIX reoMeTPUnN, 1 HeoBXoaUMbIX ANs YCNELWHOro npodecCcnoHanbHOro
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o6pasoBaHns, CBA3AHHOMO C UCMOMb30BaHNEM MAaTEMATUKN.

6.1. [lpvoputeTHbIMM 3ajadYamMym Kypca [eoOMEeTpuMM Ha  yriyOGnéHHOM  ypOBHe,
PaCLLUMPSAIOLWMMU U YCUNNBAIOLLMMN KypC 6A30BOro YpPOBHS, ABMSIOTCS:

- paclumpeHMe npeacTaBneHns O TreoMeTpuM  Kak 4acTM  MWUPOBOW  KynbTypbl W
opMUpOBaHUE OCO3HAHUSA B3aUMOCBSA3M rEOMETPUN C OKPYXXatoLLMM MUPOM;

- (bopmmpoBaHne npeacTaBneHns O MNPOCTPAHCTBEHHbLIX Urypax Kak O BaKHEMLUMX
MaTeMaTU4eCcKnx Mogensax, No3BossoLLnX ONUCLIBaTb U U3yYaTb pasHble ABMEHUS OKPYXKatoLlero
MUpa, 3HaHMe NOHATUMHOrO annapaTa no pasgeny "CtepeomeTtpusa” y4ebHOro Kypca reomeTpuu;

- (bOpMUPOBAHNE YMEHNSI BNAAETb OCHOBHBIMWN MOHATUSIMM O NPOCTPAHCTBEHHbIX hUrypax
M MX OCHOBHbIMW CBOWCTBaMW, 3HaHWEe TeopeMm, POPMYn U YMEHWEe UX MPUMEHATb, YMEHUS
AOKa3blBaTb TEOPEMbI M HAXOAUTb HECTAHAAPTHbBIE CNOCOOLI peLLeHns 3agay;

- bopMmnpoBaHMEe YMEHUS pacrno3HaBaTb Ha yepTexax, Mogensx M B peanbHOM Mupe
MHOTFOrpaHHWMKM 1 Tena BpaleHns, KOHCTPYNpoBaTb reOMETPUYECKMe MOSENN;

- tbopmupoBaHue NMOHUMaHUSA BO3MOXHOCTU akcmomaTmn4eckoro NOCTPOEHMS
MaTeMaTU4ecKMx TEeOopun, POpMMPOBAHME MOHUMAHWUSA PONM aKCMOMAaTUKM Mpu nNpoBeaeHUn
pacCy>XaeHun;

- boopMupoBaHMe yMeHus BnadeTb MeTogaMu AOoKa3aTenbCTB U anropuTMOB peLLeHus,
YMEHUS WX MPUMEHATb, MPOBOAUTb AOKa3aTeflbHble pPacCyXXOeHUs B Xode pelueHus
CTEpeoOMETPUYECKMX 3adady M 3adad C NpakTUY4eCcKMM coaepxaHuem, dopMupoBaHue
npeacraBneHnss O HeobXoouMOCTM AoKa3aTenbCTB nNpu  OOOCHOBaHWM MaTeMaTU4ecKMx
YyTBEPXOEHUA 1 PONIN aKCMOMATMKN B NPOBEEHUN AeAYKTUBHbBIX PacCyXaeHuWM,;

- pasBMTME W COBEPLUEHCTBOBAHWE MWHTENSMEKTYanbHbIX M TBOPYECKMX CnocobHocTen
obyyaroLmxcs, no3HaBaTeNbHOM aKTUBHOCTW, WCCreaoBaTeNbCKUX YMEHUN, KPUTUYHOCTU
MbILLMEHUS, HTEepPeCca K U3YYEHUIO reoMeTpuu;

- bopmupoBaHme (PYHKUMOHANBHOW rPaMOTHOCTW, PErneBaHTHOM TEOMETPUM: YMEHUS
pacno3HaBaTb MPOSABIIEHNA TEOMETPUYECKUX MOHATUA, OOBEKTOB M 3aKOHOMEPHOCTEN B
pearbHbIX XU3HEHHbIX CUTYaUMsiX U NPy U3yHYeHUN APYrux y4ebHbIX NpeameToB, NPOSABNEHUS
3aBUCMMOCTEN W 3aKOHOMEPHOCTEWN, MOAENUPOBaHUA pearnbHbIX CUTyauun, UccrneaoBaHus
MOCTPOEHHbIX MOAENeN, MHTeprnpeTaumm Nofy4YeHHbIX pesyrnbTaToB.

6.2. OCHOBHbIMU coaepXXaTenbHbIMU NIMHUAMU Kypca «eomeTpum» aenatoTca: «lMpamble n
NSIOCKOCTW B NpOCTpaHCcTBEY», «MHOrorpaHHukny, « Tena spawieHnay, «Bektopbl U koopanHaTbl B
NPOCTPaHCTBEY, «[BMKEHNSA B NPOCTPAHCTBEY.

6.3. CpopmynunpoaHHoe B PIOC COO TpeboBaHue "ymeTb onepupoBaTb MOHATUAMU",
peneBaHTHbIX FeoOMeTpuM Ha yrnybneHHOM YypoBHe OO0y4eHusi, OTHOCUTCA KO BCEM
cogepxaTenbHbiM  NUHUAM  y4ebHOro kypca, a OpMUPOBaHME FOTUYECKUX  YMEHUI
pacnpegenseTca no cogepxartenbHbiM NuHUAM. CogepxaHne obpa3oBaHus, COOTBETCTBYHOLLEE
npegMeTHbIM pesyrnbrataM ocBoeHus depepanbHon paboyenn nporpaMmmbl, CTPYKTYpPUPOBAHO
Takum o06pasoM, 4Tobbl KO BCEM OCHOBHbIM, MpPMHUMNMANbHLIM BOMpocamM oby4varoLlmnecs
obpawanncb HEeOOQHOKPaTHO, 4YTO MO3BOMSET OpraHn3oBaTb OBfafgeHWe reoMeTpU4ecKUuMm
MOHATUSIMM W HaBblkamMy MOCMEeAOBaTENbHO M MOCTyNatenbHO, C cobniogeHneMm npuHumna
NPEEeMCTBEHHOCTW, a HOBble 3HaHWS BKMYaTb B OOWYK CUCTEMY TE€OMETPUYECKUX
npencraBneHnin obyyaroLmxcs, pacwmpss n yrnybnasa ee, obpasys NpodHble MHOXECTBEHHbIE
CBA3MN.

6.4. Nepexoa K U3y4eHuto reoMeTpun Ha yrinybnéHHOM ypOBHE NO3BONSET:

- coszgatb ycnoeua and guddepeHumaumm obyveHusi, MOCTPOEHUS WHAUBUAOYaNbHbIX
obpasoBaTtenbHblX nporpammMm, obecneuntb  yrnybrneHHoe u3yvyeHne reoMeTpum  Kak
cocTasnsoLen yyebHoro npegmeta "Matemarumka”;

- NOAroTOBUTbL ODyYaroLLMXCA K MPOOOIMKEHNIO U3yYeHUs MaTeMaTtukm ¢ y4yeToM Bblbopa
Oyaywen npodeccun, obecneunBas NPeemMcTBEHHOCTb Mexay obwum 1 npodeccnoHanbHbIM
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oOpasoBaHUEM.

Y4yebHbIN Kypc "BepoATHOCTbL 1 cTaTUCTUKA".

1. Y4ebHbinn Kypc "BepoAaTHOCTb 1 cTaTUCTMKa" 6a30BOro ypoBHSA SBMSETCSA NPOAOIHKEHNEM
N pa3BuTUEM OOHOUMEHHOTIO y4ebHOoro Kypca 6a3oBoro ypoBHs OCHOBHOIO 0bLero o6pasoBaHusi.
Y4ebHbIN Kypc npegHasHadveH anga dhopmmupoBaHms y oby4vatowmxcs CTaTUCTUYECKON KyIbTypbl U
MOHUMaHUA PoONn TEOPUU BEPOATHOCTEN KaK MaTeMaTU4YecKoro UHCTpyYMeHTa ANns udydeHus
Crny4varHbIX CObBbITUIA, BENUYMH U npoueccos. [pu mnsyyeHnn yyebHoro kypca oboraiuaroTcs
npeacraeneHns obydalowmnxcs 0 MeTofdax WCCrnegoBaHuMs U3MEHYMBOMO Mupa, pasBUBaETCA
MOHMMaHMe 3Ha4YMMOCTUN U OBLLHOCTM MaTemMaTUYECKMX METOOO0B NO3HAHUSA Kak HEOTbeMIIEMOW
4YacTN COBPEMEHHOIO eCTECTBEHHO-HAay4YHOr0 MUPOBO33PEHUS.

2. CogepxaHue y4ebHOro Kypca HanpaBfneHO Ha 3akpensieHne 3HaHURM, NONyYeHHbIX Npu
N3y4eHUn Kypca Ha ypoBHe OCHOBHOro obuiero obpasoBaHusl, 1 Ha pa3BuUTUE NpeacTaBneHnun o
CNyYanHbIX BEMNYMHAX U B3aUMOCBA3AX MeXOY HUMU Ha BaXKHbIX NPUMEpPaXx, CHXKETbl KOTOPbIX
NOYEeprHYTbl U3 OKpyXatowero mmpa. B pesynbrate y obyvatowmxca AomkHO chopMmMpoBaTbCa
npeacraeneHve o Haubonee ynoTpebuTenbHbIX M OBWMX MaTemMaTuyeckmx Moaensx,
nucnonb3yemblX ONS  ONUCaAHUS  aHTPOMOMETPUYECKMX W AeMOorpaduyecknx  BenmnyuH,
MOrpeLlHoCTEN B PasfMYHOrO poda W3MepeHusX, AnuTenbHocTn 6e30TkasHon paboThbl
TEXHUYECKMX YCTPOMCTB, XapaKTEPUCTUK MACCOBbIX SABMIEHWU 1 NPOLLECCOB B 00LLeCTBe.

3. B COOTBETCTBUM C yKa3aHHbIMU LENSMN B CTPYKType y4yebHoro kypca "BeposaTHOCTb U
ctatucTmka" Onsg ypoBHs cpegHero obuwero obpas3oBaHud Ha 0a30BOM YPOBHE BbIOENEHbI
crneaylolme OCHOBHble coepXaTtenbHble nuHuKn: "CriydyanHble cOObITUSS U BEPOATHOCTM',
"CnyyJanHble BENMYUHbBI N 3aKOH BonbLunx uncen".

4. BaxHyto YyacTb y4ebHOro Kypca 3aHUMaeT U3yydeHme reoMeTpmyeckoro u BUHOMManbHOro
pacnpegeneHun n 3HaAKOMCTBO C WX HENpepbiBHbIMW aHanoramym - rnokasaTenbHbIM W
HOpMarnbHbIM pacrnpeaeneHnaMun.

5. Cogepxanue nuHum "CriydyarHble COObLITUA M BEPOSATHOCTU" CRNYXWUT OCHOBOW AJIS
dopMunpoBaHUs NpeacTaBneHnin O pacnpegeneHun BepoATHOCTEM MexXay 3HayYeHUaMU
Crny4YariHbIX BEMWYMH, a Takke aTa NMHUA Heobxoguma kak 6asa ans nayyeHust 3akoHa 60nbLInX
yucen - dpyHOaMeHTanbHOro 3akoHa, OEWCTBYIOLEero B npupode n obliectse M UMEKOLEro
matemartudeckyto  copmanumsaumo. Cam  3akoH 6onbliMx Yucen npegraraetca B
O3HaKOMUTESbHOW (hopMe C MUHUMAanbHbLIM UCMOMB30BaHNEM MaTeMaTMYECKoro hopmanmsma.
6. Tembl, CBA3aHHbIE C HENPEPbLIBHLIMK CNyYaHbIMW BENUYMHAMM, aKLEHTUPYIOT BHUMaAHME
00yyaloLMXCA Ha OMUCAHUN U U3YYEHUWN CryYarHbIX SIBIIEHUA C MOMOLLbIO HenpepbiBHbIX
dyHkumn.  OCHOBHOE  BHUMaHWE YyAensietcs  nokasaTtefnbHOMY UM HOpManbHOMY
pacnpegeneHvsaM, NpyM 3TOM npegnoniaraeTca 03HakoOMUTENbHOE U3yvyeHne maTtepuana 6e3
AoKasaTenbCTB NMPUMEHSAEMbIX (OaKTOB.

6. YuyebBHbI KypCc «BepoATHOCTb W cTaTuCcTMKay» YrnyobrnéHHOro YpOBHSA sBnsieTcH
NPOAOIHKEHNEM M pa3BUTUEM OOHOMMEHHOrO y4ebHOro Kypca yriny6néHHOro ypoBHS OCHOBHOWM
wkonbl. Kypc npeaHasHayeH gnsa doopMmnpoBaHns y 0by4aroLmnxca CTaTUCTUYECKON — KyrbTypbl
MW MNOHMMaHUA  ponM  Teopunm  BEPOSATHOCTEN Kak MaTeMaTU4EeCKOro MHCTpPyMeHTa ans
N3y4yeHns cryvarHbiX cobbiTui, BenNuuMH M npoueccoB. lMpu mn3yveHun kypca oboraiatotca
npegcraeneHmst obyyarowmnxca 0 MeTogax MccnegoBaHUS M3MEHYMBOIO MuUpa, pasBMBaETCS
NMOHMMaHMe 3Ha4YMMOCTUN M OBLLHOCTM MaTeMaTUYECKNX METOAOB MO3HAHUSA Kak HEOTbeMIEMOM
YacTu COBPEMEHHOIO €CTECTBEHHO-HAY4YHOrO MUPOBO33PEHMS.

7. CopepxxaHue y4yebHOro Kypca HanpasrieHO Ha 3akpenneHue 3HaHWn, NoyYeHHbIX Npu
N3y4eHUn Kypca Ha YpOBHE OCHOBHOrO obLlero obpasoBaHus, U Ha pa3BUTME NPeacTaBNeHN O
CrnyYarHbIX BEMUYMHAX U B3aUMOCBA3SAX MeXay HUMU Ha BaXKHbIX NpUMepax, CoXeTbl KOTOPbIX
NoYepnHyThbl U3 OKpYXXatoLero mupa. B pesynbtaTe y oby4varowmxcs A0mMKHO chopMMpoBaThCA
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npeactaBneHne o Hauvbonee ynoTpebuTenbHbIX M OBWMX MaTeMaTUyYecKUxX MOAEnsx,
nucnonb3yemblXx AOfs  ONUCaHUs  aHTPOMOMETPUYECKUX W AemMorpadudecknx  BeNUYUH,
MOrpelHoCTen B pasnuyHble poda W3MepeHusx, AnuTenbHoCTU 6e30TkasHon paboTbl
TEXHUYECKNX YCTPOMNCTB, XapaKTEPMUCTMK MacCOBbIX SIBIIEHWUI 1 NPOLIECCOB B 0bLecTBe. YUebHblIn
Kypc siBnisietca 6a3on Ans OCBOEHUSA BEPOSTHOCTHO-CTATUCTUYECKUX METOAOB, HEODXOAUMbIX
crneumanuctaM He TOMbKO MHXEHEPHbIX CheumanbHOCTEN, HO Takke couunanbHbIX WU
MCUXOSOMMYECKNX, MOCKOSIbKY COBPEMEHHbIE OOLLECTBEHHbIE HAYKW B 3HAYUTENbHOW Mepe
MCNonb3ylT annapat aHanusda 6onblwnx AaHHblX. LleHTpanbHyl0 4YacTb y4eBGHOro Kypca
3aHMMaeT oOcCyxaeHwe 3akoHa Oonbluinx 4Yncen - yHOAMEHTanbHOro 3akoHa NPUPOAbI,
nmetoLLLero MaTeMaTU4eCKyo oopmanmaaumto.

8. B cOOTBETCTBMU C YKa3aHHbIMY LieNsiMy B CTPYKType y4ebHoro Kypca «BeposTHOCTb m
cTaTtucTMKa» Ha yrnyGnéHHOM ypoBHE BblAErNeHbl OCHOBHbIE coaepXKaTenbHble NNHWK:
«CnyyanHble cobbITus " BEPOATHOCTUY» N «CnyyanHble BENMNYMHBLI U 3aKOH
GonbLLMX Ynceny».

9. NMOMUMO OCHOBHbIX JIMHUA B KypC BKMIOYEHbI 3NIEMEHTbI Teopun rpadoB U Teopumn
MHOXeCTB, Heobxoanmble AN NOMHOLLEHHOrO OCBOEHUS MaTepuana AaHHoro y4yebHoro kypca u
CMEXHbIX MaTeMaTUYECKNX y4eBOHbIX KypCOB.

10. CogepxaHne nuHum «CnyyanHble cOObITUS N BEPOSATHOCTUY» CITY>KUT OCHOBOW Ans
dopMmnpoBaHns MpeacTaBNeHUn O pacnpefernieHMm BepOsTHOCTEM Mexay 3HayYeHuaMU
CNyYaunHbIX BenuyMH. BaxkHylo 4acTb B 3TOM cogepXaTenbHOW NUHUW 3aHMMaeT WU3ydeHue
reoMeTpuMyeckoro n OGUHOMMANbLHOrO pacnpedeneHuin M 3HAKOMCTBO C WX HenpepbiBHbIMA
aHanoramu — nokasaTtenbHbIM U HOpMaribHbIM pacnpegeneHnamu.

11. Temsbl, cBA3aHHbIE c HenpepbIBHbIMU crny4anHbIMn BENMYMHaAMKN ©
pacnpegeneHusaMu, akueHTUMPYIOT BHMMaHWEe OO0yYalolMXCAa Ha ONUCaHUM WU U3YyYeHUn
Crny4varHbIX SIBMIEHUA C MOMOLLbIO HenpepbiBHbIX (yHKUMIA. OCHOBHOE BHUMaHWE yaensieTcs
nokasaTtefnlbHOMy U HOpMasnbHOMY pacrnpeaeneHusIM.

12. B y4ebHOM Kypce npenycMaTpuMBaeTCsl 03HAaKOMUTESTbHOE U3y4YeHWe CBA3UN Mexay
CnyvYamHbIMW BENNYMHAMN N ONUCAHNE 3TOWN CBSA3M C MOMOLLLIO KO3dULMEHTa KOppensaunm un
ero BbLIOOPOYHOro aHamora. 3TWM 3MEMEHTbl CoAepXaHusl pasBMBalOT Temy "[unarpammbl
paccenBaHus", U3y4eHHyo Ha YpOBHE OCHOBHOIO 06LLLero o6pasoBaHus, 1 BO MHOFOM ONUpParoTCs
Ha cBeAeHMs 13 KypcoB anrebpbl u reomeTpun.

13. Ewé OaVH ANEMEHT cofepXaHus, KoTopblIn npegnaraeTcs Ha
O3HaKOMMUTENBHOM YpPOBHE — MOCNEeA0BaTENbHOCTb CryYaMHbIX HE3aBUCKMMbIX COObLITUR,
HacTynawowmx B eguHudy BpemeHu. O3HakoMneHne ¢ pacnpefeneHnemM BeposiTHOCTEWN
KonuyectBa TakuxX COObITMM HOCUT pasBMBAOLUN XapakTep U ABNAETCA akTyanbHbIM Ons
Oyaywmx abuTypumeHTOB, NOCTynawwux Ha YyyebHble cneumanbHOCTW, CBA3aHHbIE C
obLLecTBEHHBIMI HayKamMK, NCUXONOrMen 1 ynpaBreHneM.
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2. NNAHUPYEMBbIE PE3YJIbTATbI USYHYEHUA

B pesynbTaTe nsyyeHus y4ebGHoOro npeameTa CTyAeHT AoMmKeH cdhopMmMpoBaTh Crieaytowmne pesynbTaThl:

1) NWUYHOCTHbIE

PesynbTtat YTOYHEHHbIN pe3ynbTaTt OpraHusauus OUEHKa BOCTVKEHNS
(us ®FOC COO) (us ®OI1 COO) AOCTIWkKEHNS uetikaa
rpaXxgaHcKoro BOCNuTaHus:
JIPre1 ChopMMPOBAHHOCTb rpakgaHcKomn CchopMMpPOBAHHOCTb rpakgaHcKom [MncbMeHHbIE U yCTHBIE YCTHbIE N MNCbMEHHbIE
nosvumm obyyalolerocs Kak akTMBHOIO U | no3vumm  obyyatollerocsi  kak  aKTUMBHOIou paboThl, onpocsl;
OTBETCTBEHHOTO YrieHa POCCUICKOro obLlecTBa; | OTBETCTBEHHOIO YfieHa pOCCUMICKOro obLuecTBa, npakTU4eckme 3aHATIS TecTtupoBaHue;

npencrtaeneHne O mMartemMaTtuy4ecKnx OCHOBaXx

PYHKLUMOHMPOBAHUS  Pas3nnYHbIX  CTPYKTYP,
ABMNEHWI, npouedyp rpaxaaHckoro obulecTsa
(BblbOpbLI, onpocbl U Apyroe), yMeHue
B3aMMOAENCTBOBATL c coumanbHbIMK

MHCTUTYTaMKN B COOTBETCTBUUN C UX (*)yHKLI,MFIMVI n
Ha3Ha4YeHnemM

CoobLeHunsa no Temam

JIPre2 oco3HaHue CBOMX KOHCTUTYLIMOHHBIX NpaB
n  00A3aHHOCTEW, yBaXeHWe  3akoHa U
NpaBoNOPSIAKa;

OCO3HaHMe CBONX KOHCTUTYLUMOHHbIX npaB U
00a3aHHOCTEN, YBaXXEHNE 3aKOHa U
npasonopsaka

MUCbMEHHbIE U YCTHbIE
paboThl,
npakTudeckme 3aHATUSA

YCTHbIE N MUCbMEHHbIE
onpockl;
TecTtupoBaHue;

CoobuieHns no Temam

NPre3 npuHaTUe TPaAMLMOHHBIX HALMOHAamNbHbIX,
obLevenoBeyecknx ryMaHUCTUYECKMX "
JEMOKPaTUYECKUX LLEHHOCTEN;

npuHATME TPpaaAUUNOHHBLIX HalOHalbHbIX,
obLeyenoBeyeckmx r'YMaHUCTUYECKUX U
AEMOKPaTU4ECKNX LlEHHOCTEMN

MUCbMEHHbIE U YCTHbIE
paboThl,
npakTnyeckne 3aHaTus

YCTHbIE U MUCbMEHHbIE
onpocsl;
CoobLeHns no Temam

JIPre4 roToBHOCTb MPOTMBOCTOATH WOEOMOrnn
3KCTpeMMama, HauuoHanuama, KceHogobun,
ONCKPUMUHALUM NO coumanbHbIM, PENUIMO3HbIM,
pacoBbiM, HaLMOHaIbHbLIM MPU3HaKaM;

FOTOBHOCTb NPOTUBOCTOATb naeosiornn
SKCTpeMn3ma, HaumoHann3ma, KCGHOCbO6VIVI,
ANCKpUMnHauum no counarbHbIM,
PENNIrMo3HbIM, pacoBbiM, HaLMOHaAlTbHbIM
Nnpu3Hakam

MUCbMEHHbIE U YCTHbIE
paboThl,
npakTU4eckne 3aHATUS

YCTHbIE U MUCbMEHHbIE
onpocbl;
TecTtnpoBaHue;

Coo0uleHns no Temam

J1Pre5 roTOBHOCTb BECTU COBMECTHYI0
OEeaTenbHOCTb B WHTEpecax [rpaxaaHCKoro
obuwecTBa, y4acTBoBaTb B CamMoOyrnpaBfieHUM B
obweobpasoBaTenbHOM OpraHn3aumm U LEeTCKo-
FOHOLLIECKMX OpraHn3auusix;

FOTOBHOCTb BECTU COBMECTHYIO AESATENBHOCTb B
WHTepecax rpaxaaHckoro obLecTea,
y4yacTBoBaTb B caMoynpaBliieHnn B
o6weobpasoBaTenbHOM OpraHM3aLmm n geTcKo-
IOHOLLUECKNX opraHn3aumnax

MUCbMEHHbIE U YCTHbIE
paboThl,
npakTuyeckme 3aHATUSA

YCTHbIE U MUCbMEHHbIE
onpocbl;
TecTnpoBaHue;

CoobueHnsa no Temam

JIPre6 yMeHue B3aMMOAENCTBOBATb c
couunarnbHbIMU MHCTUTYTaMM B COOTBETCTBUU C UX
PYHKUMSMU U HA3HAYEHNEM;

ymeHue B3aMMOAENCTBOBATbL C coLUMarbHbIMK
MHCTUTYTaMn B COOTBETCTBUN C UX prHKLLVIﬂMI/I
N Ha3Ha4vYeHnemMm

MUCbMEHHbIE U YCTHbIE
paboThl,
npakTuyeckme 3aHATUSA

YCTHbIE N MNCbMEHHbIE
onpocsl;
TecTtnpoBaHue;

CoobueHnsa no Temam

JIPrB7  roTtoBHOCTb K  TyMaHWTapHOW M
BOJTOHTEPCKOWN AEATENBHOCTY;

rOTOBHOCTb K N'YMaHUTapHOW N BOSTOHTEPCKOM
AesaTensHoCcTH

MUCbMEHHbIE U YCTHbIE
paboThl,
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Pe3ynbTar YTO4YHEHHbIN pe3ynbTaT OpraHusauusn OUEHKa BOCTVKEHNS
(us FOC COO) (us ®OI1 COO) AOCTIWkKEHNS uetkaa
npakTudeckme 3aHATUA YCTHbIE€ U MUCbMEHHbIE
onpockl;
TectnpoBaHue;
CoobLieHunsa no Temam
naTpUoOTUYECKOro BOCNUTAHUSA:
JIPnB1 ChopMMpPOBaAHHOCTb POCCUNCKON | CPOPMMPOBAHHOCTb POCCUMCKON rpadkaaHCKON
rPaXXgaHCKOW  MAEHTUYHOCTW,  MATPUOTU3MA, | WOEHTUYHOCTU, YBAXKEHUS K NPOLLIIOMY U YCTHbIE€ U MUCbMEHHbIE
yBaXeHMsi K CBOEMYy Hapody, 4yBCTBa | HacTOSILLEMY POCCUNCKOM MaTeMaTuKu, onpocsbl;
: IMncbMeHHbIE N YCTHbIE .
OTBETCTBEHHOCTM Nnepen PoauHon, ropaocT 3a | LEHHOCTHOE OTHOLLEHWE K AOCTMKEHUAM TecTupoBaHue;

CBOW KpaWu, cBOO PoanHy, CBOM A3bIK U KYNbTYpY,
MpoLfoe U HacTosilee MHOrOHaLUMOHAIbHOMO
Hapoga Poccuy;

POCCUNCKMX MAaTEMATUKOB U POCCUIACKOMN
MaTeMaTU4eCKOW LUKOSbI, UCMONb30BaHUE 3TnX
OOCTVDKEHWUI B OPYTMX HAayKax, TEXHOIOMUSX,
cdepax 3KOHOMMUKM

paboThl,
npakTu4Yeckue 3aHATUS

CoobLeHunsa no Temam

nPne2 LleHHOCTHOE OTHOLUEHNe K | LEHHOCTHOE OTHOLLUEHWE K rocyapCTBEHHbIM YCTHbIE U MUCbMEHHbIE
rocygapCTBEHHbIM CMMBOMIAaM, UCTOPUYECKOMY U | CUMBOMaM, ICTOPUYECKOMY U NMPUPOSHOMY [MCLMEHHBIE 1 YCTHBIE onpochl;
nNpMpoaHOMY Hacnegwio, namsiTHMKaM, | Hacrneauio, NnamMaTHMKaM, TpagnuumsamM HapoaoB paBoTI TecTnpoBaHue;
Tpaguumam HapogoB Poccuu, goctuxeHusam | Poccum, goctmkeHusam Poccun B Hayke, npakTUdECKkie I;aHFlTI/IFl CoobueHnsa no Temam
Poccum B Hayke, uMCKycCcTBe,  CMOpTe, | UCKYCCTBE, CNOpPTE, TEXHOMOMMSX U Tpyae
TEXHOMNOIMSAX U Tpyae;
AYXOBHO-HPaBCTBEHHOIO BOCNUTAaHUA:

JNIPgHB1  OCO3HaHWe  OyXOBHbIX LIEHHOCTEMN | OCO3HaHME OyXOBHbIX LEHHOCTEN POCCUMINCKOro YCTHbIE onpochl;
POCCUICKOro Hapoaa; Hapopa, copMMPOBaAHHOCTb HPABCTBEHHOIO coobLeHns no Temam

CO3HaHUSA, 3TUHECKOrO NOBEAEHUS, CBA3aHHOIoO

C NPaKTUYECKUM NPUMEHEHNEM OOCTKEHWI YcTHble paboThbl

HayKn 1 OesaTenbHOCTbIO Y4EHOro, 0CO3HaHue

NMYHOro BKNaaa B NMOCTPOEHWE YCTONYMBOTO

bynyuwiero
NPAaHB2  cpopMUPOBAHHOCTL  HPaBCTBEHHOIO | COOPMUPOBAHHOCTL HPABCTBEHHOIO CO3HAHUSA, YCTHbIE onpocsl;

CO3HaHWA, 9TUYECKOro NoBeaeHuUs;

3TNUYECKOro noBegeHund

YCTHble paboTbl

coobLeHus No Temam

JIPoHB3 CMOCOGHOCTL OLEHMBATL CUTYyaUMIO U
NpuHNMaTb OCO3HaHHble pelweHua,
OPVEHTUPYACL Ha  MoparbHO-HPABCTBEHHbIE
HOPMbI N LEHHOCTW,

CMNOCOBHOCTL OLEeHMBaTbL CUTyaLmio 1
NPUHNMATb OCO3HAHHbIE peLleHnd,
OPUEHTUPYACL Ha MOparnbHO-HPaBCTBEHHbIE
HOPMbI N LEHHOCTH

YCTHbIEe paboTbl

YCTHbIE ONpoChI;
Co00LLIEHNsI MO TeMam

JIPOHB4  0OCO3HaHME  NMYHOro
NOCTPOEHME YCTONYMBOIro Oyayuiero;

BKNnaga B

OCO3HaHMWE NMYHOro BKINaza B NOCTPOEHme
ycTon4mBoro dygyuiero

YCTHbIe paboTbl

YCTHbIE ONpoChI;
Co00LLIEHNsI MO TeMaMm

JIPOHBS OTBETCTBEHHOE OTHOLUEHME K CBOUM
poautenam n (Mnv) OpPYrMM 4YfneHam CembM,
CO30aHUI CEMbW Ha OCHOBE OCO3HAHHOro
NPUHATUA LEHHOCTEN CEMENHOW >KMU3HM B

OTBETCTBEHHOE OTHOLLEHUE K CBOMM poauTensiM
1 (UNK) PYruM YrieHam CembM, CO34aHUI0
CeMbM Ha OCHOBE OCO3HaHHOrO NPUHATUS

YCTHble paboTbl

YCTHblEe onpochbl;
coobLeHns No TeMam
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PesynbTtat
(us ®IroC CO0)

YTO4YHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTUMXEeHUs

OueHKa AoCTUXEeHUs

COOTBETCTBMM C TpaamumsaMu Hapoaos Poccuu;

LIEHHOCTEN CEMEWNHOM XXN3HMN B COOTBETCTBUMU C
Tpaguumamm Hapogos Poccum

9CTETUYECKOro BOCnUTaHuA:

JIPacB1 acTeTMyeckoe OTHOLWIEHWE K MUpy,
BKMIOYAS  9CTETUKY  OblTa, Hay4yHoro w
TEXHUYECKOro TBOPYECTBa, cropTa, Tpyga W
06LEeCTBEHHbIX OTHOLLIEHWIA;

3CTeTMYECKOe OTHOLLEHME K MUPY, BKMOYas
3CTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEWN,
06beKTOB, 3aAay, peLleHnid, PacCyXaAeHNN,
BOCNPUNMUMNBOCTb K MaTeMaTU4eCKMM acnekTam
pa3nunyHbIX BUOOB NCKyCCTBA

TeopeTnyeckume 3aHATUSA

YCTHblE OnpoChl;
Co0OLLIEHUS MO TEMaM

JIPacB2 cnocobHOCTL BOCMPUHUMATL pasfnnyHble
BMAbI UCKYCCTBa, TpaguLun n TBOPYECTBO CBOETO
N OpYrMx HapodoB, OLlyWaTb 3MOLMOHAaNbHOE
BO30EeNCTBME NCKYCCTBA;

CMocobHOCTb BOCNpUHMMaTb pasryindyHble BUObl
NCKyCCTBa, Tpagnumm n TBOp4eCTBO CBOETO A
Apyrnx Hapogos, owyuiatb SMOLMOHal1IbHOE
BO3JencTBme NCKYCCTBa

TeopequeCKme 3aHATUA

YCTHble onpochbl;
coobLeHns No TeMam

JIPacB3 yb6exaeHHOCTb B 3HA4YMMOCTM AOns
nn4yHocTM K obllecTtBa OTEYECTBEHHOrO W
MMPOBOIO MCKYCCTBa, 3THUYECKUX KYNbTYPHbIX
TpaguumMi 1 HApPOOHOro TBOPYECTBA,;

y6eXaeHHOCTb B 3HAYMMOCTM ANs FIMYHOCTU U
obLlecTBa 0Te4YECTBEHHOIO U MUPOBOTrO
WCKYCCTBA, 3THUYECKMX KYNbTYPHbIX Tpaauuui un
Hapo4HOro TBOpYeCTBa

TeopequeCKme 3aHATUA

YCTHbIE onpocsl;
coobLeHus No Temam

JIPacB4 roTOBHOCTb K CaMOBbIPaXEHUIO B
pasHbIX  BuAax  WCKYcCTBa,  CTpeMrieHue
NposiBAATb Ka4eCTBa TBOPYECKOMW JIMHHOCTY;

FOTOBHOCTb K CAMOBLIP@XXEHUIO B Pa3HbIX BUgax
NCKyCCTBa, CTPEMINEHME NPOSBAATbL KayecTsa
TBOPYECKON NIMYHOCTU

TeopeTnyeckne 3aHATUA

YCTHbIE ONpPOCHI;
COoO0OLLIEHNS MO TEMaM

c¢hm3nyeckoro BOCNMUTaHUA:

JIP®B1  chopMMpPOBAHHOCTE  340POBOrO U | CHOPMUPOBAHHOCTb YMEHUSA MPUMEHATD TeopeTunyeckme 3aHATUSA
BGesonacHoro obpasa Xu3HWM, OTBETCTBEHHOrO | MaTtemaTuyeckme 3HaHWus B MHTepecax TectupoBaHue
OTHOLLIEHUS K CBOEMY 3[00POBbIO; 300pOBOro 1 6esonacHoro obpasa xusHu,

OTBETCTBEHHOE OTHOLUEHUE K CBOEMY 3[10POBbLIO

(3popoBoe nuTaHwe, cbanaHCpPOBaHHbIN PEXUM

3aHATUIN 1 oTAbIXa, perynsapHas dunsnyeckas

aKTMBHOCTb), (bM3nyecKoe coBepLUEHCTBOBaHWE

Npu 3aHATUSAX CMOPTUBHO- O340POBUTENBHON

AesaTeNnbHOCTbIo
JIPdB2 noTpebHOCTb B dunsnyeckomM | NOTpedHOCTb B OMU3NYECKOM TeopeTnyeckme 3aHATUSA
COBEpPLUEHCTBOBAHMUM, 3aHATUAX  CMOPTMBHO- | COBEPLUEHCTBOBAHMM, 3aHATUAX CMOPTUBHO-
03[J0POBUTENBHON OEATENBHOCTLIO; 0300POBUTENbHON AEATENbHOCTHIO TecTtupoBaHue
JIP®B3 aKkTMBHOE HEnpuaTUE BpeaHbIX MPUBLIYEK | aKTUBHOE HENpUsaTUe BpeaHbIX MPUBbLIYEK 1 TeopeTnyeckne 3aHATUA
N MHBIX (POPM NPUYUHEHNS Bpeaa Pr3NYecKoMy | UHbIX POpM MpUYnHEHUA Bpeda uU3nyYeckomy v
N NCUXNUYECKOMY 300POBbIO; NCUXMYECKOMY 300POBbLIO TecTtupoBaHue

TPYAOBOro BOCNUTaAHUA:

JIPTB1 roTOBHOCTb K TPyAY, OCO3HaHWNE LIeHHOCTH
MacTepcTBa, Tpygonobue;

rOTOBHOCTb K  Tpyay, OCO3HaHue
LEeHHOCTM  Tpygonobusa,  MHTepec K
pasnnyHbIM chepam NpodeccruoHanbHon

Ha NpakTn4eCcKnXx 3aHATUAX

TBopuyeckue paboThl,
TecTUpoBaHue
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PesynbTtat
(us ®IroC CO0)

YTO4YHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTUMXEeHUs

OueHKa AoCTUXEeHUs

NEeATENbHOCTU, CBA3AaHHbLIM C MaTeEMaTUKON 1 eé
NPUNOXeHNsIMK, YMEHNe CoBepLLIaTh
0OCO3HaHHbIN BbIGOp Byaylien npodeccun n
peann3oBbiBaTb COGCTBEHHbLIE XKN3HEHHbIE
nnaHbl, FOTOBHOCTb U CNOCOBHOCTL K
MaTemMaTu4eckoMy obpa3oBaHUIo K
camoobpa3oBaHMio Ha NPOTSXKEHWUM BCEN KU3HN,
rOTOBHOCTb K aKTMBHOMY Y4acCTUIO B PELLEHUN
NpakTU4eCcKMX 3agady MaTeMaTU4ecKomn
HanpaBleHHOCTH

JIPTB2 roTOBHOCTb K aKTUBHOW OEATENBHOCTHU
TEXHOMNOTMYEeCcKoM 1 colmarnbHOn
HanpaBIieHHOCTU, CNOCOBHOCTb MHULMMPOBATD,
nnaHMpoBaTb U CaMOCTOSATENBHO BbINOSHATb
Taky 0esTeNbHOCTh;

rOTOBHOCTb K aKTMBHOW OEATENIbHOCTH
TEXHOMNOTrMYecKom 1 coumanbHOn
HanpaBfieHHOCTU, CNOCOBHOCTb MHULMMPOBATD,
nnaHMpoBaTb U CaMOCTOATENBHO BbINOSHATD
Takyl 0esaTeNbHOCTb

Ha NpakTn4eCcKnx 3aHATUAX

TBopuyeckue paboThl,
TecTMpoBaHue

NIPTB3 wHTEpec K pasnuyHbiM  cdepam
npodeccnuoHanbHON  AeATenbHOCTU,  YMEeHue
coBepllaTb OCO3HaHHbIM  BblIGOp  Byayuien

npod)eccmm n peann3oBbiBaTb cobCTBEHHbIE
XN3HEHHbIE MNJ1aHbl;

WHTEpEeC K pasnuyHbiM cdepam
npodeccnoHanbHON AesTENbHOCTH, YMeHne
coBepLlaTb 0CO3HaHHbIV BbIbop ByayLien
npodeccun 1 peannsoBbiBaTb COGCTBEHHbIE
XKW3HEHHbIEe NNaHbl

Ha NpakTn4eCcKnx 3aHATUAX

TBopueckue paboThl,
TecTupoBaHue

JIPTB4 rOTOBHOCTb 7] CNocobHOCTb K
obpasoBaHuto 7] camoobpa3oBaHunto Ha
NPOTSKEHUN BCEN XKN3HMU;

rOTOBHOCTb U CMOCOBHOCTD K o6paaoBaHmo n
CaMOO6pa3OBaHMPO Ha NMpoTsAXXeHUn BCEW XN3HU

Ha NPakTU4EeCKNX 3aHATUAX

TBopueckue paboTol,
TEeCTMpoBaHue

JKOJTIOrM4eCKOro BoOCnnTaHuA:

JIPaB1 cchopMUPOBaAHHOCTL 3KOSOrMYECKOM
KynbTypbl, MOHMMaHUE BIUSAHMS CoLMarbHO-
9KOHOMMYECKMX NMPOLLECCOB Ha COCTOSIHNE
NPUPOAHOM 1 coumarnbHOW cpefpbl, 0Co3HaHne
rnobanbHOro xapakrepa 3KOnormn4eckux
npobnew;

CcHOPMUNPOBAHHOCTL 3KOMOrMYECKOWN KynbTyphl,
NOHUMaHWE BNUSHUS coLmarnsHo-
3KOHOMMYECKUX MPOLLECCOB HA COCTOSIHNE
NPUPOAHON M coumarnbHOW cpeapbl, OCo3HaHue
rnobanbHOro xapakrepa 3Konorm4eckux
npobnem, opneHTaLms Ha NpUMEHeHNEe
MaTeMaTU4eCcKnx 3HaHun Ona peweHuna 3afgad B
obnacTtu okpyxaroLen cpedbl, NaHMpoBaHne
MOCTYNKOB U OLUEHKN NX BO3MOXHbIX
nocneacTBU ANsi oKpyxatoLen cpefbl

Ha TeopeTuyeckmnx
3aHATUAX

TBopyeckue paboTol,
KOHTPOIbHbIE paGoTbl NO
Temam

JIP3B2 nnaHupoBaHMe UK  OCYyLLECTBIEeHUe
OEencTBUA B OKpyXalolen cpefe Ha OCHOBe

nrnaHnposaHmne un ocyliecTerieHne OEencTeui B
0|<py>|<arou.|,e|7| cpene Ha OCHOBE 3HaHUA uenemn

Ha TEOPETNYECKMNX

TBopueckue paboTol,
KOHTPOIbHbIE PaboTbl N0

3HaHUA Luenemn YCTON4YMBOrO pasBuUTMS | YCTONYMBOIO pas3BUTUSA YeroBeyecTBa 3aHATUAX TeMmam
4ernoBEYEeCTBa,
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NPUHOCSLLNX Bpe OKpyXatoLLen cpeae;

BpeA OKpyxatoLen cpene

Ha teopeTuyecknx
3aHATUAX

Pe3ynbTar YTO4YHEHHbIN pe3ynbTaT OpraHusauusn OUEHKa BOCTVKEHNS
(us FOC COO) (us ®OI1 COO) AOCTIWkKEHNS uetkaa
JIPaB3  akTMBHOE  HenpuATMe  OEWCTBUN, | aKTUBHOE HEMNpUSTME OENCTBUN, MPUHOCALLNX TBopueckue paboThl,

KOHTPOrbHbIe paboTbl MO
TEMaMm

JIP3B4 ymeHne nporHo3npoBaTb
HeGnaronpusaTHbIE 3KONOrMyYeckne nocneacTemst
npegnpuHMMaemMbiX AeNCTBUIA, NpeaoTBpaLllaTb
nx;

yMEHne NporHo3npoBaTb HebnaronpuaTHble
3KonorMyeckne nocneacTang
npeanpvHMMaeMbix AeNCTBUIA, NpegoTepaLllaTb
nx

Ha teopeTuyecknx
3aHATUAX

TBopueckue paboThl,
KOHTPOrbHbIe paboTbl MO
Temam

JIPaB5 pacwupeHne onbiTa
9KOJTOMMYECKOW HanpaBneHHOCTY;

OeATerNIbHOCTU

paclimnpeHune onbitTa AeAaTesibHOCTU
3KOJIOrMYeCKon HanpaBJ/1IEHHOCTHN

Ha TEOPETUYHECKUNX
3aHATUAX

TBopyeckue paboTol,
KOHTPOIbHbIE PaboTbl MO
TEMaMm

UEeHHOCTU HAay4YHOIro no3HaHuA:

JIPuHN1 cdhopmMmnpoBaHHOCTb MUPOBO33PEHMS,
COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO
pa3BUTMS HayKn N OOLLECTBEHHON NPaKTUKW,
OCHOBaHHOro Ha auarore KynbTyp,
cnocobCTBYIOLLEr0 OCO3HaHUIO CBOEro MecTa B
NONUKYNbTYPHOM MUPE;

ChOpPMUPOBAHHOCTb MUPOBO33PEHMS,
COOTBETCTBYHOLLLErO COBPEMEHHOMY YPOBHIO
pa3BMTUSA HayKn U OBLLLECTBEHHOW NPaKTUKK,
NMOHVMaHne maTemaTU4eCcKOon Haykn Kak ccepbl
YenoBeYeCcKon OeaTenbHOCTU, 3TanoB eé
pasBUTMS U 3HAYUMOCTU AN PasBUTUSA
LUMBMNN3aLmMK, OBriageHve A3bIkoM MaTemMaTuku
N MateMaTn4ecKon KynbTypon Kak CpeacTBOM
MO3HaHMS MWpa, FTOTOBHOCTb OCYLLECTBNATL
MPOEKTHYIO N UccrefoBaTenbCKyto
AeATenbHOCTb MHAMBUAYANbHO W B rpynne

Ha TeopeTnueckux
3aHATUAX

YCTHbIE onpocsl;
coobLeHus no Temam

2) MeTanpegMmeTHble

PesynbTaT yHMBepCcanbHbIX Y4€6HbIX
pencteun (YY)
(us @roC CO0)

B3anmocBsAsb YY[ ¢ coaepxkaHuemM y4e6Horo

npeameTta

TunoBble 3aga4u chopmupoBaHusa YY1

(us ®OI COO)

OpraHusauus
LOCTUXeHUs

OueHKa OOCTUXKeHUA

OBnageHue YHUBepcalibHbIMU yqe6|-|b|MM nosHaBaTesIbHbIMU OEeNCTBUAMU:

a) 6a3oBble NorM4yeckue AenMcTBuUA:

MPG6ng1 camoctosiTensHO
hopmynmMpoBaTh M akTyanuanposaTb
npobrnemy, paccMaTpmBaTth ee

BbISBMATb M XapaKTepmnsoBaTh CyLLEeCTBEHHbIE NPU3HAKK
MaTeMaTUYeCckux 0O bEKTOB, MOHATUIN, OTHOLLEHUN
Mexay NoHATUAMU, hbopmynupoBaTb onpeaesnieHuns

BbinonHeHne 3agaHnin Ha

CamocTtosiTeNnbHble

BCECTOPOHHE; NOHATUN, YCTaHaBNMBaTb CYLLUECTBEHHbIN MPU3HaK NPaKTUYECKNX 3aHATUAX NO | TBOPYECKME 3adaHnsA
knaccudukaumm, OCHoBaHUSA ansa 06o0LeHns n npegmety
CpaBHEHWs, KpuTepun NpoBOAVMOro aHanusa
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Pe3ynbTaT yHUBepcanbHbIX Y4e€06HbIX
aencteun (YY)
(us ®roc Ccoo)

B3aumocBsasb YY[] ¢ cogepxaHMeM y4eOHOro
npeameTa
TunoBble 3agauu popmupoBaHua YY[
(uz @Ol CO0O)

OpraHusauus
LOCTMXEeHUs

OueHKa gocTumxeHust

MP6na2 yctaHaBnmMBaTh CyLLECTBEHHbIV
NPU3HaK NN OCHOBaHUS Ans
CpaBHeHwus1, knaccudukaumm n
0600LLeHuns;

BOCMNpVHMMAaTh, hOpMynMpoBaTh U Npeobpa3oBbiBaTb
CYXXOEHUN: yTBepANTENbHbIE U OTpULATENbHbIE,
€[IMHNYHbIE, YaCTHbIe 1 obLLne, yCNOBHbIe

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUSX MO
npegmeTty

CamocTtosiTeNbHble
TBOpYECKME 3aaHus

MP6na3 onpeaensTb uenm
OeAaTenbHOCTH, 3adaBaTb NapameTpbl U
KPUTEPUUN UX OOCTKEHMS;

Aenatb BblBOAbl C UCMNOJ1Ib30OBAHNEM 3aKOHOB J10TUKK,
OEO0YKTUBHbLIX N UHOYKTUBHbIX yM03a|<moquvu7|,
yM03a|<moquvu7| no aHarnormm

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUSAX MO
npegmeTy

CamocTosiTenbHble
TBOpYeCKne 3agaHuA

MP6ng4 BbISIBNATb 3aKOHOMEPHOCTU WU

BbIABATE MateMaTn4eckme 3akKOHOMEPHOCTH,

NpoTMBOpPEYMsT B pacCcMaTpUBaeMbIX | B3aMMOCBSA3M M NPOTMBOpeYnst B dhakTax, AaHHbIX, BbinonHeHne 3agaHuii Ha

ABMNEHUSX; HabnogeHusX W yTBEpPXAEeHUsX, NpeanaraTb NpakTU4eckmx 3aHaTusax no | CamocTtosiTeNbHbIE
KpUTEPUU N5 BbIIBNEHUS 3aKOHOMEPHOCTEN U npegmeTy TBOpPYECKME 3aaaHus
npoTUBOPEYMI

MP6nag5 BHOCUTL  KOppeKkTuBbl B | BbibupaTtb cnocob pelueHns y4ebHom 3agaym

[enTenbHOCTb, oLeHuBaTh | (CpaBHMBATb HECKOMBbKO BApMAHTOB peLLeHus, BbinonHeHne 3agaHun Ha

COOTBETCTBME  pe3ynbTaToB  LendaMm, | Bbibupate Hanbonee noaxogswimim ¢ y4EToM NpakTU4eckMx 3aHaTuax no | CamocroaTenbHbIE

oueHnBaTb puckn nocrneacTBUN | CaMOCTOATENBHO BblAENEHHbBIX KpUTEPUER) npegmeTty TBOpPYECKME 3aaaHus

[eaTenbHOCTY;

MPG6na6 pa3BuBaTb KpeaTMBHOE | NPOBOANTbL CAMOCTOSTENTbHO AOKa3aTeNnbCcTBa

MblILUMIEHNE MNPU PELUEHUN XKMUSHEHHbIX
npobnewm;

MaTeMaTUYeCKUX YTBEPXOEHWUI (NpsiMble U OT
NMPOTUBHOTO), BbICTpamMBaTb aprymeHTauuio, NpMBoanTb
npuMepsbl 1 KOHTPNPUMEpPbLI, 0GOCHOBLIBaTb
CcOBCTBEHHbIE CYXAEHUS U BbIBOAbI

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUSAX MO
npegmeTty

CamocTonTernbHble
TBOpYeCKmne 3agaHuA

6) 6a3oBble uccnegoBaTenbCckue AENCTBU

MP6uag1 BnageTb HaBblkamu y4ebHO-
ncecrnengoBaTenbCKon " NPOEKTHOM
OEeATenbHOCTW, HaBblkaMn paspeLLeHust
npobnew;

ncrnonb3oBaTb  BOMPOCbI  KaK  WUCCrieoBaTerbCKui
WHCTPYMEHT MO3HaHWs, (OPMynMpoBaTb BOMPOCHI,
thukcupytoLme npoTMBOpeYVe, npo6nemy,

yCTaHaBnMBaTb WCKOMOE W [JaHHoe, (opMUpoBaTb
rMnoTesy, apryMeHTMpoBaTh CBOK NMO3ULIMI0, MHEHME

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUAX MO
npegmeTty

CamocTtosiTeNnbHble
TBOpLIeCKI/Ie 3agaHundA

MP6ua2 cnocobHOCTb M FOTOBHOCTb K

npoBoANTb CaMOCTOATENIbHO CI'IJ'IaHI/IpOBaHHbII7I

CaMOCTOATENbHOMY MOUCKY METOAOB | 3KCNMEpPUMEHT, UccrnegoBaHuMe no yCTaHOBMNEHUIO BbinonHeHne 3agaHnin Ha
peLueHuda NnpaxkTU4ecKux 3apad, | ocobeHHocTeln maTemaTnyeckoro obbekTa, ABneHus, NpakTU4ecKMx 3aHATuAx no | CamocToaTenbHbIE
NpUMeEHEeHUo pasnnyHbIX METOAOB | npoLlecca, BbIABNEHUIO 3aBUCUMOCTEN MEXAY npegmety TBOpYeCKMe 3agaHuns
no3HaHus,; 00beKkTaMu, SsIBNEeHNsSIMK, npoLeccamm
MP6ua3 oBnageHue BMAaMM | camocToaTenbHO hopMynupoBaTb 0000LLEHMSA K
OEeATENbHOCTU MO MOSTYYEHUIO HOBOTO | BbIBOAbI MO pe3yrbTaTtamM NpoBeAEHHOrO HabnogeHus,
3HaHU4, ero MHTEpnpeTauumn,
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Pe3ynbTaT yHUBepcanbHbIX Y4e€06HbIX
aencteun (YY)
(us ®roc Ccoo)

B3aumocBsasb YY[] ¢ cogepxaHMeM y4eOHOro
npeameTa
TunoBble 3agauu popmupoBaHua YY[
(uz @Ol CO0O)

OpraHusauus
LOCTMXEeHUs

OueHKa gocTumxeHust

npeobpasoBaHU0 U MPUMEHEHUID B
pPa3fmM4HbIX y‘-IeGHbIX cuTyaumax, B ToOM
qucne npu co3gaHnn yLIe6HbIX n
coumanbHbIX NPOEKTOB;

nccnegoBaHus, OUeHNBaTb 4OCTOBEPHOCTb MOMYYEHHbIX
pes3ynbTaToB, BbIBOAOB 1 0600LLeHni

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUSX MO
npegmeTty

CamocTtosiTeNnbHble
TBOpYecKne 3aaaHuA

MP6uo4 dopmmpoBaHMe Hay4yHOro Tuna
MbILLIIEHNS, BnageHue Hay4HoW
TEPMUHOMOTUEN, KIMoYeBbIMU
NOHATUAMU N MeTogaMu;

NPOrHo3npoBaTb BO3MOXHOE pa3BuUTue rnpoLecca, a
TakXe BblABUratb npennosioXXeHmns o ero passntnn B
HOBbIX YCITOBUAX

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUSAX MO
npegmeTy

CamocTosiTenbHble
TBOpYeCKne 3agaHuA

MP6ug5 craButb U copMynupoBaTb

CTaBUTb U d)OpMyJ'IVIpOBaTb cobCcTBEHHbIE 3a4a4M B

CoBCTBEHHbIE 3agaun B | obpasoBaTesfibHON OeATENBHOCTM U XKU3HEHHbIX BbinonHeHne 3agaHuii Ha

obpasoBaTeflbHOM  AeATEeNbHOCTU U | CUTyaumsax NpakTU4eckmx 3aHaTusax no | CamocTtosiTeNbHbIE
XXWU3HEHHbIX CUTYaLMsX; npegmeTy TBOPYECKME 3agaHus
MP6ua6 BbISIBNATb NPUYNHHO- | BbIABNATb NPUYUHHO-CEACTBEHHbIE CBA3U U

CneACTBEHHble CBSA3N M | akTyanusmpoBaTtb 3agavy, BblABUraTb rmnoTesy ee BbinonHeHne 3apaHuii Ha

akTyanuaupoBaTb 3ajavy, BblOBUraTb | pelleHusi, HAXOAWUTb apryMeHTbl ANns AoKa3aTenbCcTBa NpakTU4eckMx 3aHaTuax no | CamocroaTenbHbIE
rmnoTesy €ee  pelleHusi, HaxOo4uTb | CBOMX YTBEPXKAEHMN, 3a4aBaTb NapaMeTpbl U KpUTepun | npegMmeTty TBOpPYECKME 3aaaHus

aprymeHTbl ANs OoKasaTenbCTBa CBOWX
yTBEPXXOEHUA, 3adaBaTb napameTpbl U
KpUTEPUM peLLEeHUs;

peLleHuns

MP6ua7 aHanvaupoBaTtb MOSyYeHHbIE B
XO[A€e pelleHns 3adayn pesynbTaThl,

aHanM3npoBaTh MNMOJ1y4YeHHbIE B XO04€e pelleHna 3agadmn
pe3ynbTaTbl, KOUTUYECKN OLUeHNBaATb NX OOCTOBEPHOCTD,

BbinonHeHne 3agaHnin Ha

KpUTHUYECKn oLeHuBaTb MX | MPOrHO3MPOBaTb U3MEHEHWE B HOBbIX YCIOBUSAX NpakTU4eckux 3aHATUaX no | CamocToAaTenbHbIe
[OCTOBEPHOCTb, NpPOrHo3MpoBaTh npeameTy TBOpYeCckMe 3aaaHus
M3MEHEHWE B HOBbIX YCIOBUSIX;

MP6vua8 pmaBaTb  OUEHKY  HOBbIM | AaBaTb OLEHKY HOBbIM CUTYaUUsM, OLieHUBaTb BbinonHexune 3agaHuii Ha

CUTyauusiM, oLleHMBaTb NPUOBPETEHHbLIN
OnbIT;

NpUOBPETEHHBIN OMbIT

NPaKTUYECKNX 3aHATUSIX NO
npegmety

CamocTtosiTeNnbHble
TBOpLIeCKI/Ie 3agaHndA

MP6un9 paspabartbiBaTh NiiaH peleHus

paspabaTtbiBaTb NnaH peleHus npobnemMsl C y4eTom

I'Ip06ﬂeMbI C y4yeTom aHanusa | aHannsa nMerLmnmxca MmatepuarnbHbIX U Bbinonnexnue 3a,anv||7| Ha

nMMerLmnxcad MaTepuanbHbIX n | HeMmaTepuarbHbIX pecypcoB NpPakTU4eCKnX 3aHATUAX Mo CamocTtosiTeNnbHble
HemaTtepuanbHbIX pecypcoB; npegmerty TBOpYECKMe 3aaHung
MP6ua10 OCYLLEeCTBNATb | OCYLEeCTBAATh LefneHanpaBneHHbln MOUCK nepeHoca

LerneHanpaBneHHbll  NOWUCK nepeHoca
cpeacte U crnocoGoB  OeicTBusS B
npodeccroHanbHyo cpeay;

cpeacTs 1 cnocoboB OencTBMSA B NPOECCUOHANBHYIO
cpeny

BbinonHeHne 3agaHnin Ha
NPaKTUYECKNX 3aHATUSAX MO
npegMmeTy

CamocTonTenbHble
TBOpYecKne 3agaHunA

MP6ua11 ymeTb nepeHocuTb 3HaHWUS B
Nno3HaBaTENbHYH " NpaKkTUYeCKyo

YMETb NepeHOCUTb 3HaHNA B NO3HaBaTEesIbHYIO U
NPaKTU4YeCKyto 00nacTn XnsHeaesaTenbHOCTU
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Pe3ynbTaT yHUBepcanbHbIX Y4e€06HbIX
aencteun (YY)
(us ®roc Ccoo)

B3aumocBsasb YY[] ¢ cogepxaHMeM y4eOHOro
npeameTa
TunoBble 3agauu popmupoBaHua YY[
(uz @Ol CO0O)

OpraHusauus
LOCTMXEeHUs

OueHKa gocTumxeHust

obnacTtu xXu3HeaesaTenbHOCTY;

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUSX MO
npegMmeTy

CamocTtosiTeNnbHble
TBOpYecKne 3aaaHuA

MP6ua12 ymeTb MHTErpMpoBaTh 3HaHUA
N3 pasHbIX NpeamMeTHbIX obnacren;

YMETb MHTErpMpoBaTh 3HaHUS U3 PasHbIX NPpeaMeTHbIX
obnacten

BbinonHeHne 3agaHnin Ha

npegnaratb oOpurnHalnbHble nNoaxoAbl U
peleHnd;

noaxoadbl 1 peweHna

NPaKTUYECKNX 3aHATUSX MO
npegmety

NPaKTU4EeCKNX 3aHATUAX MO CamocTosiTenbHble
npegmMeTy TBOpYeCKne 3agaHunA
MP6ug13 BblaBuMraTtb HOBble WAewW, | BblABUraTb HOBblE NOEWN, npennaraTtb opurnHarbHbie BbinonHeHne 3agaHun Ha CamocTosiTenbHble

TBOpYeCKmne 3agaHuA

MP6ug14 ctaBuTb Npobnembl 1 3agaydn,
Jonyckatouime anbTepHaTUBHbIE
peLleHms;

CTaBUTb I'IpO6J'IeMbI 1 3agaydn, gonyckawlLiune
arnbTepHaTUBHbIE peLUEeHNA

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUSAX MO
npegmeTy

CamocTosiTenbHble
TBOpYeCKne 3agaHua

B) paboTa ¢ nicpopmaumen:

MPpu1 BnageTb HaBblkaMu NOMAyYeHNs
NHOPMaLIMM U3 UCTOYHMKOB Pa3HbIX
TUMOB, CAMOCTOSTENBHO OCYLLECTBNSATh
MOMWCK, aHanu3, CucTeMaTu3aumio n
WHTepnpeTaumio nHdopmauum
pas3nunyHbIX BUAOB 1 opm
npeacTaBneHus;

BbISIBNATb A4eDULNTBI MHOPMAaLMK, AaHHbIX,
HeoOXOAMMbIX AJ1S OTBETA Ha BOMPOC U ANS peLlueHnst
3agayn

BbinonHeHne 3agaHnin Ha
NpaKkTUYECKUX 3aHATUSIX NO
npegmeTty

MpakTnyeckasn pabota

MPpu2 cosgaBaTb TEKCTbI B pasnnyHbIX
dopmatax C Yy4eTOM Ha3Ha4yeHus
WHpopMaumm u UenesBor ayguTopum,

BbIGMpaTh MHOPMALMIO U3 UCTOYHMKOB PasfivyHbIX
TUMOB, aHanM3npoBaTb, CUCTEMATU3NPOBATL U
MHTEPNpPeTUpPoBaTb MH(OPMAaLMIO Pa3fNYHbIX BUAOB U

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUSAX MO

COOTBETCTBME MNpaBOBbIM U MOpalibHO-
3TUYECKMM HOpMaMm;

NPaKTUYECKNX 3aHATUSIX NO
npeamety

BbIOUpas onTUMarnbHyto dopmy | dopm npeacraBneHuns npegmeTty MpakTuyeckas pabota
npeacTaBneH1s u Busyanunsaumu,

MPpu3 oueHuBaTb  OOCTOBEPHOCTb, | CTPYKTYpUpOBaTh MHOPMaLUo, NpeacTaBnsaTh eé B

NermTMMHOCTb UHpopmauun, ee | pasnuyHbIX opmax, UNICcTpMpoBaTh rpaduyeckn BbinonHeHve 3apgaHunin Ha

MpakTnyeckasn pabota

MPpun4 ncrnonb3oBaTb cpencrea
NHPOPMAaLIMOHHBIX "
KOMMYHUKAUMOHHbLIX  TEXHOMOrMm B
peLleHun KOTHUTUBHBIX,

KOMMYHUKATUBHbIX U OpPraHU3auMOHHbIX
3agady ¢ cobnogeHneM TpeboBaHUN
9ProHOMUKM, TEXHUKM Ge3onacHocTy,

ucnorb3oBaTh cpeacTBa MHHOPMALIMOHHBIX 1
KOMMYHWKALMOHHbLIX TEXHOMNOMMI B peLLeHnn
KOrHUTUBHBIX, KOMMYHUKaTUBHBLIX M OpraHn3aLMoHHbIX
3apad ¢ cobnogeHem TpeboBaHN 3ProOHOMUKM,
TEeXHUKM 6e30MacHOCTH, FTUrneHbl, pecypcocbepexeHus,
NpaBoOBbIX N 3TUYECKMX HOPM, HOPM MHAOPMALIMOHHON
©es3onacHocTn

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUAX MO
npegmeTty

MpakTnyeckasn paboTta
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Pe3ynbTaT yHUBepcanbHbIX Y4e€06HbIX

B3aumocBsasb YY[] ¢ cogepxaHMeM y4eOHOro

aencteun (YY) T npeamera Oprahu3auusn OueHka gocTukeHus
(us ®roC COO) nnoBble 3aaayun hopmupoBaHua YY[ OOCTUXeHUs
(us @OI1 CO0)
rMrneHsbl, pecypcocbepexeHus,
NpaBoOBbIX W 3TUYECKMX HOPM, HOPM
MHdOpPMaLNOHHON 6e30nacHoOCTY;
MPpn5 BrnageTtb HaBblKamMW | OLeHMBaTb HAOEXHOCTb MHGOPMaLMKM No BbinonHeHne 3agaHuin Ha
pacno3HaBaHus 1 3almTbl MHOpMaL MK, | CaMOCTOSTENBHO CHOPMYINMPOBAHHBIM KPUTEPUSIM npakTuyeckmx 3aHaTusax no | MNpaktnyeckas pabota
NMHGOPMALIMOHHOMN BesonacHocTH npegmeTty
TIMYHOCTM.

OBnageHue YHuBepcaribHbIMU KOMMYHUKaTUBHbIMU AeNCTBUAMMU:

a) obLieHue:

MPo1 ocywecTBnATb KOMMYHUKaLUN BO
BCeX cdepax XKU3HW;

BOCMPUHMMATb U POPMYNIMPOBaTb CyXOEHWs B
COOTBETCTBUW C YCIOBUSMU U LENAMU OBLLIEHNS,
SICHO, TOYHO, TPaMOTHO BblpaXkaTb CBOK TOYKY 3pEHUS B
YCTHbIX M MUCbMEHHbIX TEKCTaX, AaBaTb NOSICHEHMWS MO
Xo[y pelueHns 3agaum, KOMMEHTUPOBATL MOMYYEHHbI
pesynbTaTr

BbINonHeHMe npakTu4ecknx
paboTt

MpakTuyeckasn paboTa

MPo2 pacnosHaBaTb
cpeacTea obLweHuns, noHMmaTb
3HaveHne coumanbHbIX 3HaKOB,
pacno3HaBaTb NpeAnoChINKu
KOH(PMWKTHBIX CUTyauun n cMmAryatb
KOHMPNUKTBI;

HeBepbanbHble

B Xxo4e obcyxaeHus 3agaBaTb BOMPOCHI NO CyLLECTBY
obcyxxgaemon TemMbl, Npobnemel, peLaemon 3agayu,
BbICKa3bIBaTb MAEW, HaLeNeHHble Ha MOUCK peLLeHus,
COMOCTaBMATb CBOU CYXXOEHUA C CY)XXOEHUAMU APYTUX
y4acTHMKOB guanora, obHapyxmBaTb pasnuyuve u
CXOACTBO MO3ULNIN, B KOPPEKTHOM chopme
dopMynunpoBaTb pa3Hornacus, CBovM BO3paeHust

BbinonHeHne NPaKTU4ECKNX
pabot

MpakTnyeckasn pabota

MPo3 BnageTb pasnuyHbiMu cnocobamm
obLLEeHNs 1 B3aMOAENCTBUS;

NpeacTaBnsaTb pe3ynbTaThl PELLEHUs 3a4auu,
3KCNEPVMEHTA, UCCMENOBAHNS, NPOEKTa,
CaMOoCTOATENbHO BbiGMpaTth (hopmaT BbICTYMINEHNS C
y4€ToM 3aaay nNpe3eHTauum u ocobeHHoOCTEN
ayguTopum

BbInonHeHMe npakTuiecknx
paboTt

MpakTuyeckas paboTa

MPo4 aprymeHTUpoBaHHO BECTU AMarnor,

apryMmeHTnpoBaHHO BeCTU amnanor, ymeTb cMAr4aTb

WHAMBUOYansHOWN paboThbl;

pecypcoB 1 COBCTBEHHbBIX BO3MOXHOCTEW,
apryMeHTMpoBaTb U KOPPEKTUPOBaTbL BapuaHThbI
peLUeHnn ¢ Y4ETOM HOBOMW MHOpMaLUm

BbinonHexnue NPaKTU4ECKNX
pabot

yMeTb cmsAryaThb KOH(MUKTHbIE | KOH(IUKTHBIE CUTYaUumn BbinonHeHme npaktudeckmx | MNpaktudeckas paboTa
cuTyaumu; paboTt
0) coBMecTHas feATenbHOCTb:
MPca1 noHumaTb W UCMOMb30BaTb | COCTABMATh NaH, anropuTtM peLleHns 3agayu,
npevmMyLlecTsa KOMaHOHOM n | BbIbMpaTtb C€nocob pelleHns ¢ y4ETOM NMEIOLLNXCS

MpakTnyeckasn pabota
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Pe3ynbTaT yHUBepcanbHbIX Y4e€06HbIX
aencteun (YY)
(us ®roc Ccoo)

B3aumocBsasb YY[] ¢ cogepxaHMeM y4eOHOro
npeameTa
TunoBble 3agauu popmupoBaHua YY[
(uz @Ol CO0O)

OpraHusauus
LOCTMXEeHUs

OueHKa gocTumxeHust

MPcg2 BbibupaTb TemMaTUKy U MeToabl
COBMECTHbIX JENCTBUIN C Yy4ETOM O6LLNX
WHTEPECOB W BO3MOXHOCTEN KaxKaoro
yneHa KOnnekTuea;

BblOMpaTb TEMATUKy U METOAbI COBMECTHbIX 4ENCTBUN C
y4eTOM OOLLUUX MHTEPECOB Y BO3MOXHOCTEN KaXaoro
YneHa KonnekTmaa

BbinonHeHne npakTU4eckux
paboTt

MNpakTnyeckas pabota

MPca3 npuHumaTtb uUenn COBMECTHOM
OEATeNnbHOCTN,  OpraHu3oBbIBAaTb U
KoOpAvHMpoBaTb AEWCTBMS MO ee
[OCTUXKEHUIO: COCTaBNATb nnax
OEeNCTBUIA, pacnpeaensTb ponu C y4eToM
MHEHUN Y4aCTHMKOB obcyxaatb
pe3ynbTatbl COBMECTHON paboThl;

NPUHUMaTb LieNI COBMECTHON AeSTENbHOCTY,
OpraHn3oBbIBaTb Y KOOPAUHUPOBATL AEWCTBUS MO ee
JAOCTVIKEHWIO: COCTaBMSATb NiaH AeWCTBUIA,
pacnpefensite Ponu ¢ y4eTOM MHEHWUIA Y4aCTHUKOB
obcyxaaTtb pesynbTaTbl COBMECTHON paboThl

BbINonHeHMe npakTu4ecknx
paboTt

MpakTuyeckas paboTa

MPca4 oueHuBaTb KayecTBO CBOErO
BKINaza 1 KaXaoro y4acTHWKa KOMaHabl B
obwwni pesynbTat No pa3paboTaHHbIM
KpUTEpUAM;

OLEeHVBaTb Ka4eCTBO CBOErO BKMNaja 1 KaXKgoro
yyYacTHMKa KOMaHabl B 06LWMIA pe3ynbTaTt no
paspaboTaHHbIM KPUTEPUSM

BbinonHeHune NPaKTU4ECKNX
pabot

MpakTnyeckasn pabota

MPcgo5 npepnaraTb HOBblE MNPOEKTHI,
oueHMBaTb UAen C MNO3NLUKM HOBU3HbI,

npeanaratb HOBbl€ NPOEKTbI, OLeHnBaTb naeun c
no3nunn HOBU3HbI, OPUTMHATIBHOCTH, I'IpaKTI/I‘-IeCKOI7I

BbinonHeHune NPaKTU4ECKNX

MpakTnyeckasn pabota

MHUUMATUBHbIM.

OpPUrMHANbBHOCTY, NpaKTUYECKON | 3HAYMMOCTHU paboT

3Ha4YMMOCTH;

MPca6 koopavHMpoBaTb M BbIMOMHATL | KOOPAWUHWPOBATL M BINOMHATE paboTy B yCroBMsaX

paboTy B  YCMOBUSIX  pearibHOro, | peanbHOro, BUPTyanbHOro 1 KOMOMHUPOBAHHOIO

BMPTyanbHOTO M  KOMOWMHUPOBAHHOIO | B3aUMOOEWNCTBUS BbinonHeHne npakTu4eckux

B3aUMOJENCTBUS; pabot MpakTudeckas pabota
MPca7  ocywecTBnsTb  NO3UTUBHOE | OCYLLECTBIIATH MO3UTUBHOE CTpaTErM4eckoe NnoBeaeHne

cTpatermyeckoe noBefeHue B | B pa3fIMYHbIX CUTYyaLUSX, MPOSABATL TBOPYECTBO U

pasnuuHbIX  CUTyauusix, NpPoOsBnATb | BoobpaxeHue, OblTb MHULMATUBHBLIM BbinonHeHme npaktudeckmx | MNpaktudeckas paboTa
TBOPYECTBO UM BoOOpaxeHue, ObiTb pabot

OBnageHue YHUBepcCalibHbIMU pPerynsaTuBHbIiMu ge

NCTBUAMM:

a) camoopraHusauus:

MPco1 camocTosTENbHO OCYLLECTBNATL
no3HaBaTernbHy0 AESATENbHOCTD,
BbIABIATb I'Ip06HeMbI, CTaBUTb U
dopmynuposaTb COBCTBEHHbIE 3a4a4n
B 06pa3oBaTenbHON AeATeNbHOCTH 1
KM3HEHHbIX CUTyaLusX;

BnageTb HaBblkamMu No3HaBaTeNbHON pedneKkcun Kaxk
OCO3HaHUA coBepLIaemMbIX JENCTBUA U MbICIIUTENbHBIX
NpoLEeCcCcoB, UX pe3ynbTaToB, BNageTb cnocobamum
camornpoBepPKW, CAMOKOHTPOISA npouecca u pesynstarta
peLleHns maTteMaTu4eckon 3agayn

Ha TeopeTtnyecknx
3aHATUAX

MpakTnyeckasn paboTta
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Pe3ynbTaT yHUBepcanbHbIX Y4e€06HbIX
aencteun (YY)
(us ®roc Ccoo)

B3aumocBsasb YY[] ¢ cogepxaHMeM y4eOHOro
npeameTa
TunoBble 3agauu popmupoBaHua YY[
(uz @Ol CO0O)

OpraHusauus
LOCTMXEeHUs

OueHKa gocTumxeHust

MPco2 camocTosaATenbHO CcoOCTaBnATb
nnaH pelweHns npobnembl C y4eToM
UMEILLNXCA PEeCypcoB, COBCTBEHHbIX
BO3MOXHOCTEN M NPeanoYTEeHUN;

npeaBuaeTb TPYOHOCTU, KOTOPbIE MOTYT BO3HUKHYTb Npu
peleHnn 3agaym, BHOCUTb KOPPEKTUBBLI B AEATENBHOCTb
Ha OCHOBE HOBbIX 0OCTOATENbLCTB, AaHHbIX, HAWOEHHbIX
oWNBOK, BbISIBNEHHbLIX TPYAHOCTEN

Ha teopeTtunyecknx
3aHATUAX

MpakTnyeckas pabota

MPco3 JaBaTb OLIEHKY
cuTyaumsim;

HOBbIM

OLleHVBaTb COOTBETCTBME pesyrnbTaTta Lenv u
YCINOBUAM, OO BSACHSATE MPUYMHBI AOCTVKEHUS MU
HeOOoCTUXKEHMUS! pe3yNibTaToB AEATENbHOCTU, HaXxoanTb
oLINGKY, AaBaTb OLEHKY NPUOGPEeTEHHOMY ONbITY

Ha TEOPETUYHECKUNX
3aHATUAX

MpakTuyeckas pabota

MPco4 paclmpsite pamkm y4ebHoro
npegMeTa Ha OCHOBE NINYHBbIX
npegnoYTeHNN;

paclmMpsTb paMkn y4ebHoro npegmeTa Ha OCHOBeE
FIMYHBIX NpeanoYTeHni

Ha TEOpPETUYECKUNX
3aHATUAX

MpakTuyeckas paboTa

MPco5 genaTb 0CO3HaHHbIN BbIOOP,
aprymeHTupoBaTb ero, 6patb
OTBETCTBEHHOCTb 33 pPELUEHME;

[enaTb 0CO3HaHHbI BbIGOP, apryMeHTMpoBaTh €ro,
BpaTb OTBETCTBEHHOCTb 3a peLleHue

Ha TEOpPETUYECKUNX
3aHATUAX

MpakTuyeckasn paboTa

MPco6 oueHnBaTb NpruobpeTeHHbIN
onbIT;

oueHVBaTb NPMOBPETEHHBIN OMbIT

Ha TeopeTtnyeckunx
3aHATUAX

MpakTnyeckasn pabota

MPco7 cnocobctBOBaThH
hOPMUPOBAHMIO U NPOSIBIIEHNIO
LLUMPOKOW 3pyauLmny B pa3Hblx obnacTtax
3HaHWUI, NOCTOSIHHO MOBbILATL CBOW
obpa3zoBaTernbHbIN U KyNbTYPHbIV
YPOBEHb;

crnocobcTBOBaTb (HOPMUPOBAHMIO U MPOSABIEHNIO
LLIMPOKOW 3pyauLmnn B pasHbix 0BnacTax sHaHuw,
NMOCTOSIHHO MOBbLIWATL CBON 06pa3oBaTenbHbIN U
KyNbTYPHbIA YPOBEHb

Ha TeopeTtnyeckunx
3aHATUAX

MpakTnyeckasn pabota

6) caMOKOHTpOnb:

MPck1 gaBaTb OLIEHKY HOBbIM
CUTyauusiM, BHOCUTb KOPPEKTMBBI B
[eaTenbHOCTb, OLlEHNBAaTb
COOTBETCTBME pe3ynbTaToB LENAM;

NMoHMMaTb U UCMOMb30BaTb NPenMyLLEeCTBa KOMaHOHON
W NHAMBMAYanbHOW paboThbl MpU pelleHnn y4ebHbIX
3agay, NpMHUMaTh Lieflb COBMECTHOWN AeATENbHOCTH,
nnaHMpoBaTb OpraHn3aLuo COBMECTHON paboThl,
pacnpefensitb Buabl paboT, gorosapuBaThCs,
obcyxaaTb npouecc n pesynbtat paboTbl, 0600LWaTh
MHEHUSA HECKOITbKMUX NIAEN

Ha TEeOopEeTUYECKNX
3aHATUAX

MpakTuyeckasn pabota

MPck2 BnageTtb HaBblkamu
nosHaBaTenbHOW pednekcun Kak
0OCO3HaHUsA coBepLlaeMblX JENCTBUN U
MbICNIUTENbHbIX NPOLLECCOB, MX
pe3ynbLTaTtoB 1 OCHOBaHUNM;

y4yacTBOBaTb B FpynnoBblx dopmax paboThbl
(obeyxaeHus, obMeH MHeHuUn,

«MO3roBble LUTYPMbI» U NHbIE), BbINOMHATL CBOIO 4acTb
paboTbl 1 KOOPANHUPOBATL CBOU AENCTBUSI C APYTMMU
yneHamu KomaHabl, OLleHMBaTb Ka4eCcTBO CBOEro Bknaaa
B OOLLMIA NPOAYKT NO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
yYacTHVKaMy B3aUMOLeNncTBus

Ha TeopeTtnyecknx
3aHATUAX

MpakTnyeckasn paboTta
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Pe3ynbTaT yHUBepcanbHbIX Y4e€06HbIX
aencteun (YY)
(us ®roc Ccoo)

B3aumocBsasb YY[] ¢ cogepxaHMeM y4eOHOro
npeameTa
TunoBble 3agauu popmupoBaHua YY[
(uz @Ol CO0O)

OpraHusauus
LOCTMXEeHUs

OueHKa gocTumxeHust

MPck3 ncnonb3osatb Npuemsl
pecnekcnm ans OLUeHKn cutyaumu,
BblOOpa BEPHOIO peLleHmns;

1cnonb3oBaTh Nprembl pedriekcumn Ans OLEeHKK
cuTyauum, Bbibopa BEpPHOro peLleHus

Ha teopeTtunyecknx
3aHATUAX

MpakTnyeckas pabota

MPck4 ymeTb oOuLeHMBaTb pPUCKM W
CBOEBPEMEHHO NPUHUMAaTb peLleHus MNo
WX CHUXKEHMWIO;

YMETb OUeHNBaTb PUCKMN N CBOEBPEMEHHO NMPUHMMATb
peweHna Nno X CHUXEeHUo

Ha TEOPETUYECKUNX
3aHATUAX

MpakTuyeckas pabota

3MOLIMOHalNbHbIA UHTENJIEKT, npe.qnonaralou.mﬁ C(*)OpMVIpOBaHHOCTb:

MPan1 camoco3HaHusi, BKItoYaroLLLero
CNocobHOCTb NOHMMAaTb CBOE
3MOLMOHaNbHOE COCTOSIHNE, BUAETD
HanpaBneHunsi pa3BuTUs cOOCTBEHHOMN
aMouunoHanbHom cdepsbl, ObiTb
yBEpPEeHHbIM B cebe;

CaMOCO3HaHWs, BKIOYaoLWEro cnocobHOCTb NOHUMaTb
CBO€ 3MOLIMOHaNbHOE COCTOsSIHUE, BUAETb HanpasBnieHus!
pa3BUTUSE COBCTBEHHOI aMOLMOHanbHON cdepsbl, ObiTb
yBEepeHHbIM B cebe

Ha TEOopPETUYECKNX
3aHATUAX

MpakTuyeckas paboTa

MPan2 camoperynupoBaHus,
BKITHOYAIOLLLEr0 CAMOKOHTPOIb, YMEHMNe
NPUHUMAaTbL OTBETCTBEHHOCTb 32 CBOE
noBeaeHne, CnocobHOCTb
afanTMpoBaTbCs K SMOLIMOHArbHBIM
N3MEHEHNSIM 1 MPOoSIBNATb TMOKOCTb,
ObITb OTKPbLITHIM HOBOMY;

camoperynmpoBaHuns, BKIOYaKOLWEro CAMOKOHTPO!Mb,
yMeHVe NpuHMMaTb OTBETCTBEHHOCTb 3a CBOE
nosefieHve, CrnocobHOCTb aanTMpoBaThCS K
3MOUMOHANbHBIM U3MEHEHWNSIM U NPOSIBIATb TMOKOCTb,
ObITb OTKPbLITEIM HOBOMY

Ha TeopeTtnyeckunx
3aHATUAX

MpakTnyeckasn pabota

MPaun3 BHyTpeHHEN MOTMBaLUN,
BKITIOMAIOLLIEN CTPEMIEHNE K
OOCTWDKEHUIO LLIENU 1 yCrexy, ONTUMU3M,
WHULMATUBHOCTb, YMEHWE OENCTBOBATD,
McxXoas U3 CBOMX BO3MOXHOCTEN;

BHyTpeHHeIZ MOTMBALMK, BKINIOYAIOLLEN CTpeMIieHune K
OOCTUXEeHUKo uenn n ycnexy, ontTuMmn3m,
MHNUNATUBHOCTb, YMEHUNe OencTBoBaTb, UCXoasa 13
CBOWX BO3MOXHOCTEN

Ha TEeOopEeTUYECKnX
3aHATUAX

MpakTuyeckas paboTa

MPan4 smnatuu, BknovatoLlen
CNocoBHOCTb NOHMMaTb
3MOULMOHANbHOE COCTOSIHNE OpYruX,
YUMTbIBaATb €r0 NP OCYLLECTBIIEHUN
KOMMYHMKaLUKN, CNOCOBHOCTDL K
COYYBCTBUIO N CONEPEXMBAHUIO;

amnaTtum, BKIoYatoLLeil cnocobHOCTb MOHMMaTh
9MOLMOHArIbHOE COCTOsIHME APYTUX, YYUTbIBATb €ro npu
OCyLleCTBITIEHMN KOMMYHUKaUnN, CNOCOBHOCTb K
CO4YYyBCTBUIO N conepeXxnBaHuo

Ha TeopeTtunyecknx
3aHATUAX

MpakTnyeckasn pabota

MPan5 couunanbHbIX HaBbIKOB,
BKITHOMAOLLMX CNOCOOHOCTb
BbICTPaMBaTb OTHOLLEHWS C APYrUMU
noabMu, 3a60TUTLCS, NPOSIBNSATL
WHTEpEeC 1 paspellaTb KOHMIUKTHI;

coumarnbHbIX HABbLIKOB, BKIHOYAMOLLNMX CMNOCOBHOCTb
BbICTpaMBaTh OTHOLLUEHUS C OPYrMMU NMOObMMU,
3a60TUTbCS, NPOABNATL UHTEPEC U pa3peLlaTb
KOHMIIMKTbI

Ha TeopeTtnyecknx
3aHATUAX

MpakTnyeckasn paboTta

r) npuHATUE cebs 1 Apyrux nogen:
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Pe3ynbTaT yHUBepcanbHbIX Y4e€06HbIX
aencteun (YY)
(us ®roc Ccoo)

B3aumocBsasb YY[] ¢ cogepxaHMeM y4eOHOro

npegmeTa
TunoBble 3agauu popmupoBaHua YY[
(us @OI1 CO0)

OpraHusauus
LOCTMXEeHUs

OueHKa gocTumxeHust

MPnc1 npuHumaTth cebs, noHMmas cBou | NpuHUMaThL cebs, MoHMMas CBOM HEAOCTaTKU U

Ha NPakTU4eCKNX 3aHATUAX

MpakTnyeckas pabota

Pe3ynbTaTtoB AEATEJIbHOCTU;

HeJoCTaTKM U JOCTOMHCTBA; JOCTONHCTBA
MPnc2 npuHnmaTb MOTUBLI M @pryMEHTbI | MPUHUMAaTb MOTUBbLI M apryMeHTbl ApYyrixX nogen npu
apyrnx nogen npu aHanuse | aHanuae pesynbLTaToB AeATeNIbHOCTU Ha npaktnyeckux 3anatnax | MNpaktudeckasa paboTa

MPnc3 npusHaBaTb CBOE NpaBo M NpaBo | Npu3HaBaTb CBOE NPaBO W NpaBo APYruX Noaen Ha
OpYrux nogen Ha oLnodkuy; OLLNBKK

Ha NPaKTU4ECKNX 3aHATUAX

MNpakTnyeckas pabota

YeJsioBeKa.

MPnc4 pa3BuBaTb CnocobHOCTb | pasBMBaTb CNOCOBHOCTb MOHUMATL MUP C MO3MLIAK
NMoOHMMaTb MUP C TNO3UUUM  APYroro | Opyroro Yeroeeka

Ha NPakTU4EeCKNX 3aHATUAX

MpakTuyeckas paboTa

3) npeameTHbIe

norapudmmyeckue, TPUroHoMeTprudeckme
YypaBHEHUS U HepaBEHCTBA, UX CUCTEMbI

BbINOJTHATb I'IpI/I6J'II/I>KéHHbIe BblYUCIIEHNA, WNCNONb3YyA
npasuna oOKpyrneHuna, pgenatb MNPUKUOKY U OLUEHKY
pesynbTarta BblMUCIEHWUI;

onepupoBaTb MOHATUAMMW. CTeneHb C LernbiM

PesynbTtaTt YTOUYHEeHHbIN pe3ynbTar OpraHusauus o
(us ®roc Ccoo) (uz @Ol COO0) DOCTUMXEeHUs teHka RocTUHEHUs
MP1 BnageHve MmeTogamMu gokasaTenbCTB, MOOENMPOBaTb pearbHble CUTyauun Ha A3bike anredpbl,
anropuTMamm pelleHus 3agad; ymeHue COCTaBMATb BbIpaXeHUsl, ypaBHEHUS, HepaBeHCTBa Mo
hopmMynmnpoBatb onpegeneHus, akcuombl u YCIOBMIO 3aJauyn, UccrnegoBaTb NOCTPOEHHbIE MOAENM C MpakTnyeckoe Moakrueckasi paGoTa
TeopeMbl, MPUMEHSATb UX, MPOBOAUTL ncnonb3oBaHWEM annapaTa anrebpbl; 3aHAaTHe P P
AokasaTernbHble paccyXaeHus B xoae onepupoBaTb  MNOHATUAMW:  onpegerneHue, Teopema,
pelleHns 3agad crnegcTeue, 4OoKasaTenbCcTBO
onepuvpoBaTb MOHATUAMMU: HaTypasnbHOE, Lerioe 4ucno,
MP 2 ymeHune onepupoBaTtb NOHATUAMMN: nucnonb3oBaTb MPU3HAKM OENMMOCTU  LEenbiX Yucen,
cTeneHb Yncna, norapndm Yncna; ymeHume pasnoXxeHwe 4ucrna Ha MpoCTble MHOXWTENU Ans
BbINOSIHATE BbIYUCIIEHNE 3HAYEHUI U peLueHus 3ajav; MpakTnyeckoe
. . MpakTnyeckasn pabota
npeobpa3oBaHnsi BbIPAXEHWI CO CTENEHAMU | ONepuMpoBaTh MOHATUEM: CTEMEHb C pPauUoHanbHbIM 3aHATHNE
n norapumamm, npeobpasoBaHmsa Apo6GHO- | NokasaTtenem;
paunoHanbHbIX BblpaXKeHWI onepuvpoBaTb  MOHATUAMMK:  forapudm yncna,
OECATUYHbIE U HaTypanbHble norapudmsbl;
onepupoBaTb MOHATUAMM: pauunoHaneHoe n
OENCTBUTENbHOE 4MCNO, OObIKHOBEHHAs U AecsTUdHasi
NP 3 ymeHune onepupoBaTtb NOHATUAMMN: Apo0b, NPOLEHTHI;
paunoHarnbHble, ppaunoHarbHble, BbINOSTHATb apudpmeTnyeckme onepauun c MpakTuieckos
nokasaTesnbHble, CTENEHHbIE, paunoHanbHbIMU U ENCTBUTENBHBIMU YMCNaMu; 3aHSTIC MpakTnyeckasn pabota
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PesynbTtaTt
(us @Iroc Co0)

YTO4YHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTUMXEHUs

OueHKa gocTumxeHust

nokasarenem, cTaHgapTHas dopma 3anucu
OEenCcTBUTENbHOMO Yncna, KOpeHb HaTypanbHOW CTeneHu,
McnonbL3oBaTb noaxoasLLYyHo dopmy 3anucu

OEVCTBUTENbHBIX YnuCen Ans pelleHns npakTU4ecKmx
3ajad 1 NpeacTaBreHns AaHHbIX;

onepupoBaTb MOHATUAMWU: CUHYC, KOCUHYC W TaHreHc
NMPOW3BOJILHOIO yrna, ncrnonb3osaTtb 3anunce
NMPOU3BOJILHOIO yrna yepes obpaTHble
TpUroHomeTpuyeckue OyHKUNK;

onepupoBaTtb MOHATUAMMK:  TOXAECTBO,  ypaBHeHue,
HepaBeHCTBO, Lenoe, pauuoHansHoe, nppaunoHansHoe
ypaBHeHue, HepaBeHCTBO, TpUroHomeTpu4eckoe
ypaBHeHue;

BbIMOMHATL  NpeobpasoBaHMs  TPUrOHOMETPUYECKNX
BbIPaXXEHUI 1 pellaTb TPUrOHOMETPUYECKNE YPABHEHNS;
BbIMOSHATL MpeobpasoBaHus LenblX, paunoHarnbHbIX U
MppaumnoHarnbHbIX BblpaXXEHWUI U peLlaTb OCHOBHbIE TUMbI
LenbiX, pauuoHanbHbIX U MpPauUMOHarnbHbIX YPaBHEHUI U
HepaBeHCTB;

NPUMEHSTbL ypaBHEHUA W HepaBeHCTBa AN pelleHusi
MaTeMaTn4eckux 3agad u 3agad u3 pasnuuHbix obnacten
HayKn 1 pearnbHON XWU3Hu;

NPUMEHATbL CBOWCTBa CcTeneHn Ans npeobpa3oBaHus
BbIPaXEHUN, OnepupoBaTh MOHATUAMU: MoKasaTenbHoe
YpaBHEHWE W HEepaBEHCTBO, pelaTb OCHOBHbIE TUMbI
nokasaTenbHbIX ypaBHEHUN N HEPABEHCTB;

BbIMOSIHATE NPeobpa3oBaHMsA BbIPAXEHUN, coaepKaLLmx
norapudmsil, onepupoBsaTb NOHATUSAMMU:
norapndmMmn4eckoe ypaBHEHME W HepaBeHCTBO, pellaTb
OCHOBHble  TWUMbl JIOrapuPMUYECKUX YypaBHEHUA U
HepaBeHCTB;

HaxoOuTb pelleHus NPOCTENNX TPUTOHOMETPUYECKUX
HepaBeHCTB;

onepupoBaTb NOHATUSAMU: CUCTEMA NTUHENHBIX YPaBHEHUI U
€€ peLueHune, NCNonb30BaTb CUCTEMY NIMHENHbBIX YPaBHEHUN
ONS pelleHns NpakTUYecKknx 3afay;

HaxoauTb peLueHns NPOCTEeNLLNX cucTem "
COBOKYMNHOCTEN paunoHanbHbIX ypaBHeHUN "
HEPaBEHCTB;
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norapudmmdeckas PyHKUUS,

reomeTpuyeckasi  nporpeccusi, cymMmma  6eckoHeYHO

PesynbTaTt YTO4YHEHHbIN pe3ynbTaT OpraHusauusn OLEHKa DOCTVKEHNS
(us rOC COO) (us ®OI1 COO) AOCTIWkKeHUs uenka a
MOOENMPOBaThb pearbHble CUTyauun Ha A3bike anrebpbl,
COCTaBNATb BblpaXeHWsl, ypaBHEHUS, HepaBeHCTBa U
CMCTEMbI MO YCMOBUIO 3a4a4u, nccnegosaTb NOCTPOEHHbIE
MOAENu C UCMONb30BaHWEM annapara anrebpsol
onepupoBaTb MOHATMAMU: DYHKUMS, CNOCOBLI 3agaHus
dyHKUMKN, 0BnacTb onpeaeneHnsa 1 MHOXECTBO 3HaYeHNU
dyHKUMKN,  rpadmKk  YHKUUKW, B3auUMHO oObpaTHble
YHKLMY;
onepupoBaTb MNOHATUSAMU: YETHOCTb WU HEYETHOCTb
dyHKUMUN, Hynu PyHKUMK, NPOMEXYTKN
3HAKOMOCTOSHCTBA;
P 4 ymeHne onepupoBaTb NOHATUSAMM: ucnonb3oBatb rpadukm  YHKUMW  Ond  pelleHus
byHKLMSA, HenpepbiBHAs yHKUUS, ypaBHeHUI;
npoussogHasi, nepsoobpasHas, CTPOUTb M uuTaTb rpadukn nMHERHON  YyHKUMMK,
onpeaeneHHbIn NHTerpan; yMeHue HaxoguTb | KBagpaTUYHOW PYHKLMKW, CTENeHHOM (PYHKUMM C uenbiM
NPOU3BOAHbIE ANEMEHTapHbIX (PYHKUNNA, rnokasaTtenew;
NCcnonb3ys cnpaBoYHbIE MaTepuansi; ucnonb3oBatb rpadukn GyHKUMA ONA  MCCrneaoBaHus
nccrenoBaTh B MPOCTENLLNX Criyyasix NMpoLeccoB WM 3aBUCMMOCTEN MNPV pelleHnn 3agady um3
YHKLMN HA8 MOHOTOHHOCTb, HaXOAUTb apyrmx  y4ebHbIX NpeaMeToB W peanbHOM  XKWU3HMW, n
HanbonbLIMe n HanMeHbLUME 3HaYeHUs Bblpaxarb dopmynamm 3aBMCMMOCTHU Mexay pakTieckoe MNpakTnyeckas pabota
YHKLUIA; CTPOUTL rpaddnkn MHOrOYNEHOB C BEMMYMHamu; 3anAThe
ncrnonb3oBaHveM annapara onepupoBaTb MNOHATUSAMU: nNepuoamdeckas  yHKUKS,
MaTeMaTU4ecKoro aHanunsa; NPUMEeHsITb NPOMEXYTKM MOHOTOHHOCTU (DYHKLIMKM, TOYKU SKCTPEMyMa
NPOU3BOAHYIO MPU peLleHnn 3adad Ha dyHKUMK, Hanbonbluee W HauMeHbllee 3HayeHus
OBWKEHWe; pelaTtb NpaKTUKo- YHKUMM Ha NPOMEexXyTKe, WCMonbL3oBatb WX AnS
OpUEHTUPOBaHHbIE 3a4a4M Ha HanbonbLlume nccrefoBaHnsa PYHKUMKW, 3aaHHON rpaddnKom;
N HauMeHbLUME 3HaYeHusl, Ha HaxoXxaeHue onepupoBaTb  MOHATUAMM: rpadukn  MoKasaTernbHOW,
nyTW, CKOPOCTU N YCKOPEHWUS norapnM1M4ecKon U TPUTOHOMETPUYECKUX  (PYHKLNIA,
nzobpaxatb WX Ha  KOOpPAMHATHOW  MMOCKOCTU U
Mcnonb3oBaTh NS PeLleHUs YpaBHEHUA 1 HEPaBEHCTB;
nzobpaxatb Ha KOOPAMHATHOW MMAOCKOCTW  rpadumku
NIVHEWMHbIX YpaBHEHWUI U UCNOMNb30BaTb UX AN peLLeHNs
CUCTEMbI NMNHENHBIX YPaBHEHWUI;
ucnonb3oBaTb rpaduknm  yHKUMKA ANS  uccrnegoBaHus
NpoLECCOB M 3aBUCMMOCTEN M3 OPYTNX y4EeOHbIX AUCLMNMANH
P 5 ymeHune onepupoBaTth NOHATUAMMN: onepupoBaTb NOHATUSMU: NOCNeaoBaTeNbHOCTb, apudm
paunoHanbHas yHKLMSA, NoKasaTenbHas eTnyeckas n reomeTpuyeckas nporpeccuu; MpakTnyeckoe
) MpakTnyeckasn pabota
byHKLMA, cTeneHHasa yHKUKS, onepupoBaTb MOHATUAMU: 6GeckoHe4yHO YyObiBatoLas 3aHAaTHE
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PesynbTaTt YTO4YHEHHbIN pe3ynbTaT OpraHusauusn OLEHKa DOCTVKEHNS
(us rOC COO) (us ®OI1 COO) AOCTIWkKeHUs uenka a
TpUroHomeTpuyeckue pyHkunn, obpaTtHble ybbIBalOLLIEN FEOMETPUYECKON NPOrpeccuu;
DYHKLMKN; yMEHME CTPOUTL rpadmkm 3agaBaTb nocnegoBaTenbHOCTU pasnnyHbiMK cnocobamu;
N3yYeHHbIX PYHKLUIA, UCNONb30BaTh ucnonb3oBaTb  CBOWCTBA  MocnegoBaTerbHOCTEN "
rpadukn Npu U3y4eHnn NpPoLLeccoB U nporpeccuin Ansi peleHnst peanbHbIX 3agad MPUKNagHoro
3aBMCMMOCTEN, NPU peLleHnn 3agad 13 Xapakrtepa;
Apyrmx yuyebHbIx NpeaMeToB M 3agad u3 onepupoBaTb MOHATUAMU: HenpepbiBHas  PYHKUMS,
pearibHOM XN3HW; BbipaxaTb (popmMynamu npousesogHasi PyHKUUKN, UCMONb30BaTb rEOMETPUYECKUIA
3aBMCMMOCTM MeXAy BenMyYnHamm 1 PU3NYECKMIN CMbICI NPOVM3BOAHON ANs pelleHus 3aaay;
HaxoauTb NPOM3BOAHbIE 3NEMEHTaPHbIX OYHKLMIA, BbIYK
CNATb NPOM3BOAHbIE CyMMbl, MPOU3BEAEHWNS, YaCTHOrO
yHKLWA;
ncnonb3oBaTb NPOU3BOAHYIO AN NCCneaoBaHns yHKLM
N Ha8 MOHOTOHHOCTb 1 3KCTPEMYMbI, MPUMEHSTb
pes3ynbTaTbl NCCreoBaHNs K MOCTPOEHUIO rpaduKoB;
MCMNonb30BaTb NPOU3BOAHYIO AN HAXOXOEHUS HaUmyuLL
€ro pelleHns B MpUKnagHbIX, B TOM Yncre coumarnbHo-
9KOHOMMYECKMX, 3agaqax;
onepupoBaTb NOHATUAMU: NepBOOBPasHasa n uHTerpan,
NMOHUMaTb FreOMETPUYECKNIA U (PU3NYECKNIA CMbICTT
WHTEerpana;
HaxoauTb NepBoobpasHble dNneMeHTapHbIX PYHKUWA, BblYK
CNaTb MHTErpan no gopmyne HetotoHa—JlenbHuua;
P 6 ymeHwue peluaTb TEKCTOBbIE 3a4a4uu onepupoBaTb MOHATUSMU: MHOXECTBO, OnepauuuM Hag
pasHbIX TUMOB (B TOM YUCIIE Ha NPOLIEHTHI, MHOXeCTBaMmu;
OONnV 1 YacTu, Ha ABWXeHue, paboTy, ncnonb3oBaTb TEOPETUKO-MHOXECTBEHHbIN annapat Ans
CTOMMOCTb TOBApPOB W YCNyr, Hanorn, 3afa4v | onnucaHus pearnbHbIX MNPOLECCOB W SABAEHUW, Mpu
13 obnacTun ynpaBneHus nYHbIMU 1 peLleHnmn 3agad n3 opyrux y4ebHoix npegmeTos; MpakTnyeckoe MoakTueckas paGoTa
ceMelHbIMU (PUHaAHCaMK); COCTaBNATb pelwaTtb NpuKNagHble 3agayuv, B TOM Yucne coumanbHo- 3aHATHe P P
Bblpa)KeHUs, ypaBHEHUS, HepaBeHCTBa U UX 9KOHOMMYECKOIo 1 PM3NYECKOro xapakrepa, cpeactsamm
CMCTeMbI MO YCMOBUIO 3a4ayn, uccnegosatb | MatemaTUYecKoro aHanmsa
nony4YyeHHoe peLleHne 1 oueHnBaTb
npaegonogobHOCTb pe3ynbTaTtoB
MP 7 ymeHune oneprpoBaTb NOHATUSIMM: yuTaTb U CTPOMTb Tabnuubl U gnarpammel;
cpegHee apudmMeTnyeckoe, MeamaHa, onepupoBaTb MOHATMAMU: cpegHee apudmeTnyeckoe,
HamborbLlee N HaMMEHbLLEE 3HAYEHNS, mMeguaHa, Hanbornbluee, HaMMeHbLUIee 3HaYeHre, pasmax MpakTuieckos
pasMax, gucnepcusi, CtaHgapTHoe MacCMBa YNCMNOBbIX AAHHbIX; § 3aHSTIC MpakTuyeckas pabota
OTKINOHEHWEe YnCcnoBoro Habopa; ymeHune onepupoBaTb  MOHATUSMW:  CllydaWHas  BENWYUHA,
n3BrekaTb, MHTEPNPETUPOBaTh pacnpegeneHve BEPOSATHOCTEWN, avarpamma
nHdopMaLmIo, NPeACTaBNEHHYIO B pacnpegeneHus;
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PesynbTaTt YTO4YHEHHbIN pe3ynbTaT OpraHusauusn OLEHKa DOCTVKEHNS
(us rOC COO) (us ®OI1 COO) AOCTIWkKeHUs uenka a
Tabnuuax, Ha guarpammax, rpadgukax, CpaBHMBaATb BEPOATHOCTU  3HAYEHUM  cry4vanHon
OTpaxatoLLyto CBOMCTBA pearbHbIX BENUYMHbI NO pacnpepeneHnio  unu ¢ MOMOLLbIO
NPOLECCOB U ABMEHUN; NPeACTaBNATb anarpamm;
NHOPMaLMIO C NOMOLLBIO Tabnuu 1 onepupoBaTb MOHATMEM MaTEMaTU4ECKOro OXUAaHUS,
avarpamm; nccnegoBaTb CTaTUCTUYECKNE NpvBOANTL npuMepbl,  Kak  NpUMeHseTcs
AaHHble, B TOM Y/CIe C NPUMEHEHNEM MaTeMaTM4yeckoe OXuaaHwe CryvyanHoW BenuYUHbI
rpacpmyecknx METOA0B U ANEKTPOHHbIX HaxoauWTb MaremaTuyeckoe oXxungaHue Mo [aHHOMY
cpeacTts pacnpegenexuio;
onepupoBaTb MOHATUAMMU: CINyYanHbIA  SKCNEPUMEHT
(onbIT) 1 cnyyanHoe cobbiTue, aneMeHTapHoe cobbiTue
(anemeHTapHbLIN MCXOA) CNyYanHOro OMnbiTa, Haxo4uTb
BEPOSATHOCTM B OMblTax C  PaBHOBO3MOXHbIMU
CryyYanmHblMM  CODbITUAMKW, HaxoouTb W  CpaBHMBATL
BEPOATHOCTM  COObLITUM B WU3YYEHHbIX  ClyyYanHbIX
P 8 ymeHne onepvpoBaTtb NOHATUAMM: 3KCMepuMeHTax;
CryYanHbIN ONbIT U CrlydanHoe cobbiTue, HaxoouTb U dopmynupoBaTb COObITUSA: nepeceveHve u
BEPOATHOCTb CNy4yalHOro cobbiTns; ymeHne | obbeanHeHne AaHHbIX cobbITni, cobbiTue,
BbIYMCIISATE BEPOATHOCTb C UCMOSIb30BAHMEM | MPOTMBOMOMOXHOE AaHHOMY COObITUIO, MNOMb30BaTHLCA
rpadnyecknx MeTogoB; NPUMEHATb avarpammamn  Ounepa  u - OPMYNION  CNOXeHus
hOpMynbl CIOXKEHNS U YMHOXEHUS BEPOSATHOCTEW NPV peLueHnn 3agay; MpakTuieckos
BEPOSATHOCTEN, KOMOMHATOPHbIE aKTbl U onepupoBaTb MNOHATUSIMW:  YCIOBHas  BEPOSITHOCTb, 3aHSTHE MpakTuyeckas pabota
chopMynbl Npy pelleHnn 3agay; oueHMBaThb He3aBMCMMble COObITUS, HaxoaWTb BEPOATHOCTU C
BEPOSATHOCTY pearnbHbIX COBbITUN; MOMOLLBIO MpaBuna YMHOXEHUs, C MOMOLLbIO AepeBa
3HAKOMCTBO CO CryYalHbIMUN BENMYMHaMU; Cry4anHoro onbITa;
YMeHVe NpuBoanNTb NPUMeEPbl MPOSIBIEHNS NPUMEHATb KOMOMHATOpPHOE MpaBuUio YMHOXEHUS npuv
3aKkoHa B6oMbLUNX YNCen B NPUPOAHbIX U pelueHun 3agay;
06LLEeCTBEHHbIX SABIEHUAX onepvpoBaTb MOHATUSIMU: WCMbITaHWEe, He3aBUCKMble
UCMbITaHWSA, Cepusi UCMbITaHWA, Yycnex W Heydaua,
HaxoauTb BEPOATHOCTU COObITUI B CEPUM HE3aBUCUMbIX
ucnblTaHMN OO NEepBOro ycnexa, HaxoAuTb BEPOSTHOCTU
coBbITMI B cepun ncnbiTaHun bepHynnu;
UMeTb NpeacTaBneHne 0 3akoHe 6oMbLUMX Yncen;
UMeTb NpeAcTaBneHne 0 HopMarnbHOM pacnpegeneHuu
NP 9 ymeHne onepvpoBaTtb NOHATUAMMU: onepupoBaTb MOHATUSAMW: TOYKa, MPAMast, NNOCKOCTb;
TOYKa, NPsiMast, NNoCkoCTb, MPOCTPAHCTBO, NPUMEHSATb aKCUOMbl CTEPEOMETPUMN U CIEACTBUS U3 HUX MpakTueckoe
OBYrpaHHbIN yron, CKpeLmBatoLmnecs Npuv peLleHN reoOMeTPUYECKNX 3a4aY; 3aHSTIE MpakTuyeckas pabota

npsiMble, NapannenbHOCTb U
nepneHanKyNsipHOCTb NPSIMbIX W MITOCKOCTEWN,

onepupoBaTtb NOHATUAMWU. NapannenbHOCTb n
nepneHankynapHOCTb  NpAMbIX U NnyoCKoCTeN;
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PesynbTaTt YTO4YHEHHbIN pe3ynbTaT OpraHusauusn OLEHKa DOCTVKEHNS
(us rOC COO) (us ®OI1 COO) AOCTIWkKeHUs uenka a
yron mexay npsiMbiMu, Yron Mexay npsimom KnaccmduumpoBaTb B3aMMHOE pacnosiokeHne npsiMbix U
1 NAOCKOCTBLIO, Yron MEXAY MIOCKOCTAMM, NOCKOCTEN B MPOCTPAHCTBE;
paccTosiHMe OT TOYKM OO MIOCKOCTY, onepuvpoBaTb MOHATUAMW: [OBYrPaHHbIA  Yron, rpaHu
paccTosHWe Mexay NPSMbIMU, PacCTosiHNE OBYrpaHHoOro yrna, pebpo gByrpaHHOro yrna, nuHenHbINn
Mexay NNoCKOCTAMU; YyMEHME UCMOMb30BaTb | Yron ABYrpaHHOro yrna, rpagycHas mepa ABYrpaHHOro
npuv peLleHnmn 3agad nyyeHHble akTbl U yrna;
TEopeMbl NIaHUMETPUM; YMEHWNE OLEHMBATEL | MPUMEHSITb NPaBUIIO Napannenenuneaa;
pa3Mepbl 0OBEKTOB OKpY>KaKLLEro Mmnpa
onepupoBaTb MOHATUAMW: MHOFOrPaHHUK, BbINYKMLIA W
HEBbIMYKIbIA MHOTOrpaHHWK, 3N1EMEHTbI MHOTOrpaHHuKa,
NpaBubHBIA MHOFOTPaHHUK;
pacrno3HaBaTb  OCHOBHble  BWAbl  MHOrOrpaHHUKOB
(nupamuga, npuama, NPAMOYronbHBIN Napannenenvnes,
Ky6);
MP 10 ymeHne onepupoBaTtb NOHATUAMMU: KnaccmdpuuupoBaTb MHOrOrpaHHuKM, BblOMpas
MHOrOrpaHHuK, cedeHne MHOrorpaHHuka, Ky, | ocHoBaHust  gns  knaccuduvkaumm  (BbiNyknble U
napannenenuneg, npusma, nupamuaa, HeBbINyKIble MHOTOrpaHHUKM, npaBusbHbIE
durypa n noBepxHOCTb BpaLLEHUs, LUVHAP, | MHOTOTPaAHHMKKN, MNPSMbIE W HAKMOHHbIE  MPU3MBbl,
KOHyC, Lwap, cepa, ceveHus dpurypbl napannenenuneasbl);
BpaLLleHUs, NITOCKOCTb, KacawLascs cepbl, | onepupoBaTb NMOHATUSMMU: CEKyLLas MNOCKOCTb, CeYeHne
UMNMHApa, KoHyca, nnowaab NOBEPXHOCTU MHOrFOrpaHHUKOB;
nMpamugpl, NPU3Mbl, KOHyca, LUNMHApa, 0OBACHATL NPUHLMMNBI MOCTPOEHMSA CEYEHUIN, UCNONb3ys
nnowaae cdepbl, 06beM Kyba, MeToZ Crneaos; MpakTnyeckoe MpakTuyeckas paboTa
NpsIMOYrofnbHOro Napannenenvnea, CTPOUTb CEYEHUS MHOrOrpaHHUKOB METOOOM CrefoB, 3aHAaTHe

nMpaMuapl, Npuambl, LMMHApPA, KOHYCa,
Liapa; ymeHue n3obpaxaTb MHOrOrpaHHUKN 1
NMOBEPXHOCTU BPALLEHUS], UX CEYEHNS OT
PYKU, C NOMOLLbIO YEPTEXHBIX MUHCTPYMEHTOB
N 3NEKTPOHHbIX CPEACTB; YMEHNE
pacnosHaBaTb CMMMETPUIO B MPOCTPAHCTBE;
YMeHWe pacnos3HaBaTtb NpaBuibHble
MHOrorpaHHUKK

BbIMOSHATb (BbIHOCHbIE) MIIOCKME YEepTeXMN U3 PUCYHKOB
NPOCTbIX OO BEMHBIX PUrYp: BUA CBEPXY, COOKY, CHM3Y;
onepupoBsaTtb NOHATUSAMM: uunuHapuyeckas
MOBEPXHOCTb, obpasytoLmne LUUNMHOpUYECcKon
MOBEPXHOCTN, UWMNWHAP, KOHWYeckass MOBEpPXHOCTb,
obpasylolme  KOHUMYECKOW  MOBEPXHOCTWU,  KOHYC,
cpepudeckas NOBEPXHOCTb;

pacnosHaeaTb Tena BpalleHus (LMnuHAap, KOHyc, cdepa
W wap);

onepupoBaTb MOHATUSMW: MHOFOIPaHHVK, BMWCaHHbIN B
cdepy 1 onucaHHbIN OKOro cdpepsl, cdepa, BNMcaHHas B
MHOFOrpaHHUK Unn Teno BpaLleHuns;

nzobpaxatb u3yvaemble Urypsl OT Ppykm u C
NPMMEHEHMEM NPOCTbIX YEPTEXHBIX MHCTPYMEHTOB;
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PesynbTtaTt
(us @Iroc Co0)

YTO4YHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTUMXEHUs

OueHKa gocTumxeHust

BbIMOJTHATb (BHHOCHHe) NIOCKNEe 4YepTexXn n3 puUCyHKoB
NpocTbIX 06BLEMHbIX uUryp: BUA CBEPXY, COOKY, CHU3Y,
CTPOUTb CeYeHna Ten BpalleHna,

u3BnekaTtb, WHTEpnpeTupoBaThb "
npeobpasoBbiBaTb WUHpopmaumio o
NPOCTPAaHCTBEHHbIX reomMeTpu4ecKmx durypax,
npencraBfieHHY0 Ha 4epTeXaxX U pUCyHKax;
ornepupoBaTb MOHATUEM BEKTOP B NMPOCTPaHCTBE;
BbIMOJTHATb ﬂeﬁCTBMﬂ CIOXXeHNA BEKTOpPOB, BblHMUTAHUA
BEKTOPOB M YMHOXEHWS BEKTOpa Ha 4MCro, OBBbACHSATH,
KakvMKM cBOMCTBaMu oHM obragatoT;

P 11 ymeHne onepupoBaTb NOHATUAMMU:
OBWXeHWe B NPOCTPaHCTBe, Noao6Hble
dmrypbl B NpOCTpaHCTBE; MCNOMb30BaTb
OTHOLLIEHME MrioLager NoBEepPXHOCTEN 1
06bemoB NoAo6HbIX Uryp Npu peLleHun
3agad

06BACHATL CNOCOOLI NOMNy4YeHUs TeN BpaLlLeHUs;
KnaccnuumnpoBaTtb B3anMHOE pacnonoxeHne cdepbl 1
NMOCKOCTY;

onepupoBaTb NOHATUSIMU: LLAPOBON CErMEHT, OCHOBaHMe
CerMeHTa, BblCOTa CErMeHTa, LapoBOW CroW, OCHOBaHMe
LWapoBOro Crnos, BbICOTA LUAPOBOrO Criosl, LLIApPOBOW
CEKTOp;

BbIYNCIIATD COOTHOLLEHMSA Mexay nnoLiaasimm
noBepxHocTen N ob6bEmamm NogobHbIX Ten;

NPUMEHATb  reomeTpudeckme  bakTbl  OnNd  pelleHus
CTEPEOMETPUYECKUX 3adad, Npegnonararolimx HECKOSbKO
LIAroB pELUEHUS, €Cnn YCIoBMS NPUMEHEHWUs] 3adaHbl B
siBHOW hopMme;

MpakTnyeckoe
3aHATHE

MpakTuyeckasn pabota

MP 12 ymeHne BbIMMCNATbL reoMeTpuyeckune
BENWYMHbI (4NWHa, yron, nnowagp, obbem,
nnowagb NoBEPXHOCTU), NCMONb3YS
n3yyeHHble opMyIibl U METOAbI

pewaTb 3ada4yM Ha HaxoXOeHne TreomMeTpuYeckux
BENMMYMH nNo obpasuam unu anroputMam, NpUMeHsis
N3BECTHblE aHanuMTU4eckMe MeToAbl Mpu  pelleHun
CTaHOapTHbIX MaTeMaTUYecknx 3afdad Ha BblYMCIEHWE
pacCcTOsHUIA Mexay OBYMS TOYKaMK, OT TOYKU A0 NPsIMON,
OT TOYKM [0 MMOCKOCTU, MeXZy CKpeLivBaroLwmMMncs
NpAMbIMUA;

pewaTtb 3adavyM Ha HaxoXOeHue reoMeTpuHecKux
BENMMYMH NO obGpasuam unu anroputMam, NpUMeHsis
M3BECTHbIE aHanMUTUYeCKMe MeTOoAbl TMpu  peLleHun
CTaHOapTHbIX MaTeMaTMYecKMx 3afdad Ha BblYMCIEHWE
YIMOB  MeXay CKpeLUBaWUMUCS MNpsMbIMUK,  MexXay
NPSIMOW U NMITOCKOCTbI0, MeXAy MIOCKOCTSIMU, ABYTrPaHHbIX
YIIOB;

BblYMCIIATE  OOBEMBI M MnowaguM  MNOBEPXHOCTEN

MpakTnyeckoe
3aHATHne

MpakTnyeckasn paboTta

P OVYr1.01.03Y Matematuka

Ctpanuua 35 n3 64




yMeHWe NpMBOAUTL NPUMEpHI
MaTemMaTU4YECKUX OTKPbITUI POCCUIACKON N
MUPOBOW MaTeMaTnyeckon Hayku

aHanuavpoBaTh pearnbHble CUTyaLUuM W MNPUMEHATb
M3yyeHHble MOHATUS B MpOLECCEe TMoucKa peLleHus
maTeMaTn4ecku chopMynMpOoBaHHO npoGnemsl,
ModenuMpoBaTb  pearnbHble  cCUTyauMnm Ha  A3blke
reoMeTpun, WccrnegoBaTb MOCTPOEHHble Modenu ¢

PesynbTaTt YTO4YHEHHbIN pe3ynbTaT OpraHusauusn OLeHKa QoCTVREHUS
(us @OC COO) (us @01 CO0) OOCTMXEeHUs
MHOrorpaHHuKoB (nNpusma, nupammga) ¢ NpMMeHeHuem
opmMyn, BbIMMCNATL COOTHOLLUEHUS MeXay nrowaasmMu
noBepxHocTen, 06bEMamMmn NOAOOGHLIX MHOrOrPaHHMKOB;
BbIYNCIIATE 00BEMBI 1 NAOLWAaAM NOBEPXHOCTEN Ten
BpaLLeHUs, reOMeTpMUYECKNX TEN C NpUMEHeHneM opmyrn;
onepupoBaTb MOHATUSMWU: CUMMETPUS B NPOCTPAHCTBE,
LEHTp, OCb W MMOCKOCTb CUMMETPUW, LIEHTP, OCb U
NMOCKOCTb CUMMETPUN huUrypel;
u3sBnekaTb, npeobpasoBbIBATHL "
WHTEpnpeTUpoBaThb WHopMaUmo o
NPOCTPaHCTBEHHbIX reomeTpu4eckux durypax,
NPeACTaBfEHHYID Ha 4epTexax U pUCyHKax;
MNP 13 ymeHue onepmpoBaTb NOHATUAMMU: pea y P pucy
NPUMEHATb reoMeTpuyeckne akTel ANA  peLleHus
NpsiMOyronibHasi cucteMa KoopauHar,
CTEpPeoMETPUYECKMX 3aad, NpeanosiaratoLLmMx HECKOITbKO
KoopAuHaTbl TOYKKU, BEKTOP, KOOPAWUHATHI
LIAroB peLUeHUsl, ecrim yCcrioBMsi NPUMEHEHNsI 3aaHbl B
BEKTOpA, CKansipHoe Npou3BeAeHNe, yron N .
siBHOW dhopMme; MpakTnyeckoe
Mexay BeEKTopamu, CyMMa BEKTOPOB, . MpakTuyeckas pabota
. onepupoBaTb MOHATUSMU: [OEeKapTOBbl KOOpAMHATbl B 3aHATHE
npov3BefeHne BEKTopa Ha YNCNO; HaxoauTb
NMpOCTpaHCTBE, BEKTOpP, MOAYMb BEKTOpa, PaBEHCTBO
C NOMOLLbIO M3YYeHHbIX OPMYI
BEKTOPOB, KOOPAMHATLI BEKTOPA, Yron Mexay BekTtopamu,
KoopauHaTbl cepeauHbl OTpeska, paccTosHue
CKansipHoOe Mpou3BEeAEHNE BEKTOPOB, KOMMMHEapHbIE U
MexXay ABYMS TOUKaMU .
KOMMfaHapHble BEKTOPhI;
HaxoOuTb CYMMYy BEKTOPOB M MNpOU3BEOEHUEe BeKTopa
Ha 4ncno, yron Mexay BeKTopamu, ckandpHoe
npov3BeneHne, packnagblBatb BEKTOp MO OBYM
HEeKONMNMHeapHbIM BEKTOPaM;
3agaBaTb NNOCKOCTb ypaBHEHMEM B AEeKapTOBOW CUCTEME
KOOpAVHAT;
NPUMEHSITb MPOCTENLUNE MpOrpamMMHble CcpeactBa U
3NEKTPOHHO- KOMMYHUKALWMOHHbBIE CUCTEMbBI MPU PELLEHUN
MNP 14 ymeHwne BbIGUpaTh NOAXOAALLMN CTepeoMeTpu4ecknx 3agay;
N3y4eHHbIN MeTo ANA peLleHns 3agayuun, NpUBOAMTbL NPUMEPLI MaTEMaTUYECKUX 3aKOHOMEPHOCTEN
pacno3HaBaTb Matemartmyeckne akTbl 1 B MPUPOAE Y XU3HW, pacrno3HaBaTb NPosiBieHME 3aKOHOB
MaTemaTu4eckme Moaenu B NPUpOaHbIX U reomMeTpun B UCKYCCTBE; MpakTuyeckoe
. . MpakTuyeckasi pabota
06LLECTBEHHbIX ABNEHUAX, B UCKYCCTBE; NPUMEHSTb  MOJIYYEHHbIE  3HAHUA  Ha  MpPaKTUKE: 3aHATHNe
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PesynbTtaTt
(us @Iroc Co0)

YTO4YHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTUMXEHUs

OueHKa gocTumxeHust

MCMONb30BaAHMEM FEOMETPUYECKUX MOHSATUA U TEOPEM,
annapata anrebpbl, pelwaTtb MpaKTUYecKue 3agauu,
CBSI3aHHble C HaXOXXAEeHNEeM reoMeTPUYECKNX BENUYNH;
pelwaTb NpocTerline reoMeTpuyeckMe 3agayn  Ha
NpUMEHEHNEe BEKTOPHO- KOOPAMHATHOrO METoAa;

pelwaTb 3aJaynM Ha [oKa3aTeNlbCTBO MaTemMaTU4yecKux
OTHOLUEHMWI N HaXOXOeHNe reoMeTPUYECKUX BEMUYMH NO
obpasuaM unu anroputmam, TMPUMEHsI W3BECTHble
MeToabl MNPV PeLUeHUM CTaHAapTHbIX MaTemMaTU4ecKux
3agav;

NMPUMEHSATb MNPOCTEMLLME TMpPOrpamMMHble CpPeacTBa U
3MNEKTPOHHO- KOMMYHMKALMOHHbIE CUCTEMbI NPU PeLLeHNUM
CTEpPEOMETPUYECKUX 3aJay;

NPUBOAUTbL NPUMEPbI MaTEMaTUYECKMX 3aKOHOMEPHOCTE

B NPUPOAE W XU3HU, pacro3HaBaTb NPOsIBIieHNEe 3aKOHOB
reoMeTpun B UCKYCCTBE;

NPUMEHATb  MOJIyYEHHblE  3HAHMS  HA  MPAaKTUKe:
aHanuMavpoBaTb pearbHble CUTyauuu U MPUMEHSITb
M3yyeHHble MOHATMS B MpOLEecce MoucKa peLleHust
maTeMaTn4ecku chopMynMpoBaHHOM npo6nemsi,
MOZEenupoBaThb pearnbHble CUTyaUMu Ha A3blke reoMeTpuu,
nccnegoBaTb MOCTPOEHHbIE MOAENU C UCMOMb30BaHMEM
reoMeTpu4eckux MOHATUI U Teopem, annapaTa anreopbl,
pelaTb NpaKkTUYeckne 3afaym, CBSI3aHHble C HaXOXOeHeM
reoMeTpUYEeCKUX BENNYNH

MPyrn1 ymeHne onepupoBaTtb NOHATUSMMU:
onpepereHue, akcmoma, Teopema,
cneacrsme, CBOWCTBO, npusHak,
[oKa3aTenbCTBO, paBHOCUIbHbIE
hOpMYNMPOBKK; yMeHue dopmynuposaTb
obpaTHoe n NPOTMBOMOSIOXKHOE
yTBEPXAEHUE, NPUBOOUTL MPUMEPbLI W©
KOHTPrpUMepbl,  UCMNOMb30BaTb  METOA
MaTeMaTU4yeckon UHAYKUUW; NPOBOAUTL
AokasarernbHble paccyxaeHus npu
peleHMn 3adad, OueHMBaTb FOrMYecKyto
NpaBuUNbHOCTb PacCy>XAeHNI;

CcBOGOAHO OnNepupoBaTh NMOHATUSMU: onpeaeneHne, Teope
Ma, ypaBHeHue-

CneacTBue, CBOMCTBO MaTemMaTuyeckoro obbekTa, AokasaT
€NbCTBO, PAaBHOCUIbHbIE YPABHEHUS M HEPABEHCTBA;
cB0O6OHO ONEpPUPOBATh MOHATUSAMU: CryYaiiHas BENMYUHa,
pacnpefeneHve BEPOSITHOCTEW, AnarpaMma
pacnpefeneHus, OuHapHas  criyyaHas — BenuuuHa,
reomeTpuyeckoe, GUHOMManbHoe pacnpenerneHue;
onepupoBaTb MOHATUSIMU: COBMECTHOE pacnpeferneHue
OBYX ChyyalHbIX BENWYMH, Ucnomnb3oBaTb  Tabnuuy
COBMECTHOIO pacnpegeneHus [BYX crny4anHbIx
BEMUYMH ANA  BbIOENEHUS  pacnpefeneHns  Kaxaow
BEMUYMHBI, OMpedeneHnsi  He3aBUCUMOCTU  CryyYamrHbIX

MpakTnyeckoe
3aHATUE

MpakTuyeckasa pabota
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PesynbTtaTt
(us @Iroc Co0)

YTO4YHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTUMXEHUs

OueHKa gocTumxeHust

BEMNUYMH;
BblUMCIIATL BbIOOPOYHbIE XapaKTepUCTUKM MO  AaHHOMW
BbIOOpKE W OUEHMBATb XapakTEPUCTUKM reHepanbHOn
COBOKYMHOCTW Aa@HHbIX MO BbIOOPOYHLIM XapakTepUCTUKaM.
OueHuBaTb  BEPOATHOCTU  COOLITUA U NPOBEPATb
npocTenlune  cTaTtucTMYeckne  runoTesbl, MOMb3yscChb
N3y4YeHHbIMUK pacnpegeneHusamu,

MPyrn2 ymeHue onepnpoBaTtb NOHATUAMMU:

MHOXXEeCTBO, NOAMHOXXEeCTBO, onepaunn Hag

MHOXeCTBaMWn, yMeHne ncnosnb3oBaTtb
TeOpeTMKO-MHO)KeCTBeHHbIVI annapart gns

onncaHuA pearlbHbIX NpoueccoB SABNEHUN,

U NpU pelleHnmn 3agad, B TOM Yncre us
APYruX y4ebHbIX NpeaMeToB;

cBOOOAHO OnNepupoBaTh NOHATUSMU: MHOXECTBO, onepauum
HaJ MHOXecTBaMu;

ncnonb3oBaTb TEOPETUKO-

MHOXXECTBEHHbIV annapaT Anst onncaHus peanbHbIX
MpoLEcCoB U SABMEHWA, MpU pelleHun 3agady M3 Apyrux
y4ebHbIX NPeLMETOB;

NPUMEHATb M3YYEeHHblE KOMOMHATOpHble opMynbl ANns
NepeyvncrneHns 3MEeMEHTOB MHOXECTB, 3IileMEeHTapHbIX
COObITUI Cry4amHOro onbiTa, pelleHns 3agay no Teopuu
BEPOSATHOCTEMN;

MpakTnyeckoe
3aHATUE

MpakTuyeckasn paboTa

MPyrn3 ymeHue onepupoBaTb NOHATUSAMM:
rpady, cBA3HbIN rpady, AepeBo, LUK, rpad
Ha nNNOCKOCTWM; YMeHuWe 3ajaBaTb M
onvcbIBaThb rpadbl pas3nnyHbIMK
cnocobamu; ucnonb3oBaTb rpadbl nNpu
pelueHun 3apay;

cBobOAHO onepupoBaTb NOHATUAMMK: rpadd, NIOCKUA rpad,
CBA3HbIV rpady, NyTb B rpadpe, uenb, Unkn, 4epeBo, CTeneHb
BEPLUMHbI, 4EPEBO CIy4alHOrO 3KCNEPUMEHTA;

cBobogHO onepupoBartb NOHATUAMM: ClnyYamnHbIn
3KCNEepPUMEHT (OMbIT), Cny4anHoe cobbiTue, aneMeHTapHoe
cny4variHoe cobbiTve (3neMeHTapHbI UCXon) CNydYamHoro
onblTa, HaxoAWTb BEPOSATHOCTM COOBLITUM B OMblITax C
pPaBHOBO3MOXXHbIMU 3NIEMEHTaPHLIMU CODBITUAMY;
HaxoauTb W OpPMynNMpoBaTb COOLITUSA: MNepeceYveHue,
obbeanHeHne JaHHbIX coObITUR, cobbITne,
NPOTMBOMOMOXHOE [aHHOMY, MWCMorb3oBaTb AuarpamMmmbl
Onnepa, KoopaMHATHYK NPAMYKD ONS pelleHns 3ajad,
nonb3oBaTbCsl (QOPMYNON CIOXEHUsT BEpOsiTHOCTEN AnS
BEPOSATHOCTEW ABYX U TPEX Cry4anHblX COObITUI;
onepupoBaTb  MOHATUAMW:  YCMOBHas  BEPOSATHOCTb,
YMHOXEHNEe BEepOSTHOCTEN, He3aBuCUMble  COObITUS,
AepeBo CIy4YaHOro 9KCNepUMeEHTa, HaxoauTb BEPOATHOCTU
COObLITM C NOMOLLLI MpaBuria YMHOXEHMWs, [epesa
cnyyarHoro onelTa, wucnons3osatb GOPMYyny MOMHON
BepodATHoCcTK, popmyny bareca npu peleHun 3apad,
onpefensaTb HeE3aBUCUMOCTb COOLITMI Mo copmyrne K no
opraHmsaumm cny4aHoro aKCnepuMeHTa;

MpakTnyeckoe
3aHATUE

MpakTuyeckas paboTa
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PesynbTtaTt
(us @Iroc Co0)

YTO4YHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTUMXEHUs

OueHKa gocTumxeHust

MPyrn4 ymeHue cBoOOAHO onepupoBaTb
MOHATUAMUN: COYETaHUE, MNepecTaHoBKa,
YMCNO COYETAHWNA, YUCIIO MEePEeCTaHOBOK;
OMHOM HblOTOHA; yMeHMe MpPUMEHSTb
KOMOMHaTOpHbIEe haKTbl U PaCCyXAeHUs
AN pelueHns 3agav;

cBoboAHO onepupoBaTtb NOHATUSMU:  MepBOOBpasHas,
onpefenéHHbld MHTerpan, HaxoauTb nepBoobpasHble
anemMeHTapHbiX YHKUMA U BbIMUCHIATL  WHTErpan no
dopmyne HetoToHa—llenbHuua;

HaxoouTb nnowaam nnockux curyp n obbémbl Ten c
MOMOLLBIO UHTErpana;

UmeTb npeacraBneHve o
MogenupoBaHum Ha npumepe
onddepeHumanbHbIX ypaBHEHWUN;
pewarb npvknagHble 3agauu, B TOM yucne
CoLManbHO-3KOHOMMYECKOTO 1 DM3MYECKOTO XapakTepa,
cpeacTtBaMyM MaTemaTMyecKoro aHanusa;

cB060AHO onepmnpoBaTh NOHATUAMU: BUHAPHBIN CryYanHbIV
onblT (UCMblTaHWe), YCMexX W Heydada, He3aBUCUMMble
UCMbITaHWSA, Cepus MUCMbITaHUW, HaxoAWTb BEPOSTHOCTU
COBLITMI: B CEPUM UCTBITAHWIA A0 NEPBOro ycrnexa, B cepun
ucnblTaHMn bepHynnu, B onbiTe, CBA3aHHOM CO CryYanHbIM
BbIOOPOM M3 KOHEYHOW COBOKYMHOCTMU;

cBobOAHO onepupoBaTb MOHATMEM  MaTemaTU4eCcKoro
OXuaaHus  CryYyamHoOW  BEeNUYMHbl  (pacnpepenenus),
NMPMMEHATb CBOWCTBA MaTEMaTUYECKOro OXuOaHus npuv
peLleHnm 3aga4y, BbIYMCNATb mMaTtemaTuyeckoe
oXuaaHue OUMHOMMANbLHOTO U reOMeTPUYECKOro
pacnpegenexHun;

mMatemMmaTn4eCkom
COCTaBJ1eHUA

MpakTnyeckoe
3aHATHNE

MpakTuyeckasn paboTa

MPyrn5 ymeHune onepnpoBaTb NOHATUSMMU:
HaTypanbHOE YNCIO, Lenoe YMCcno, OCTaTok
no MoAynk, paLMoHanbHOe YNCTO,
nppaumoHanbHOe YMCro, MHOXeCTBa
HaTypanbHbIX, LenbiX, paLoHasnbHbIX,
OENCTBUTENbHBIX YMCEN; YMEHNE
Ncnonb30BaTb NPU3HAKM OENTMMOCTH,
HaMMeHbLUUI obLWMA OenuTens un
HanmeHblUuee obLlee KpaTHOe, anropuTm
EBknuga npu pelweHnmn 3agay; 3HakoMCTBO C
pasfMyHbIMU NO3ULMOHHBIMU CUCTEMaMM
CUMCneHus;

CcBOOOAHO OnepMpoBaTh NOHATUSIMM: PaLMOHaNbLHOE YNUCHO,
HeckoHe4Has nepuoanyeckas Apobb, NPOLEHTHI,
nppaumoHanbHOe 4YUCIO, MHOXeCTBa pauMoHanbHbIX U
OEeNCTBUTENbHbIX YMcen, Moaynb 4eNCTBUTENBHOIO Ynucna;
NPUMEHATb  ApobM M MpoueHTbl  Ans  pelleHus
npuknagHbIX 3a/jay 13 pasnu4HbIX oTpacnen 3HaHun 1
pearnbHOWN XXWU3HU;

NPUMEHATb  NPUBNNKEHHbIE BblYMCMNEHUSA, npasuna
OKPYINeHunsi, NPUKNAOKY U OLEHKY pesynbTaTa BblYUCNEHUN;

cBOOOAHO onepMpoBaTh NOHATUAMMW: HAaTyparnbHOe 1 Lenoe
4YuCno, MHOXeCTBa HaTypanbHbIX W UenblX 4ucen,
ncnonb3oBaTb NPU3HaKM AenumocTu Lensix yncen, HOMO u
HOK HaTypanbHbIX yncen ans pelleHus 3agad, NpUMeHaTb
anroputm EBknuaa;

cB0o60AHO OnepupoBaTb MOHSATMEM oOcCTatka MO MOAyIio,

MpakTnyeckoe
3aHATHNe

MpakTuyeckasa pabota
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PesynbTaTt YTO4YHEHHbIN pe3ynbTaT OpraHusauusn OLeHKa QoCTVREHUS
(us @OC COO) (us @01 CO0) OOCTUXKEHUA
3anucblBaTb  HaTypanbHble  4Yucna B PasfnUYHbIX
MO3ULMOHHBIX CUCTEMAX CHUCTIEHNS;
cBoboaHo onepupoBsaTb NOHATUAMM: avcnepcus,
CTaHgapTHoe OTKITOHEHMNE cnyyamHoum BEMNUYMHBI,
NPUMEHSATb CBOMCTBA AUCMNEPCUN CRy4YanlHOW BENMYUHBI
(pacnpegeneHnst) npu  peweHuM 3agad, BbIMMCAATb
ANCNepcuio U CTaHAAPTHOE OTKIIOHEHUE FrEOMETPUYECKOTO U
OMHOMManNbLHOro pacnpegeneHui;
cBoOOAHO oOnepupoBaTb MOHATUEM: CTeMeHb C LefbiM
nokasaTtenem, UCMosb30BaTb MOAXOAALLYIO DOPMY 3arnmcu
OEVCTBUTENbHBIX YMCen ANA peLleHns NpakTUuYeckmnx 3agav
1 NpeacTaBreHns AaHHbIX;
MPyrn6 ymeHne cBoboagHO onepupoBaTtb pea A . -
. cBobOAHO onepupoBaTb MOHATUEM: apudMeTN4ecKui
MOHATUAMMU: CTEMEHb C LieNbIM nokasaTenem, N .
_ KOpeHb HaTypanbHOWN CTENeHW;
KOpeHb HaTypanbHOWN CTENeHW, CTeNEHb C )
cBobogHO  onepupoBaTb  MOHATMEM:  CTEneHb  C MpakTnyeckoe
pauMoHarnbHbIM NoKasaTeneM, CTeneHb C ) MNpakTnyeckas pabota
5 pauMoHarnbHbIM NokasaTenem; 3aHAaTHe
OEeVCTBUTENbHbIM (BELLECTBEHHbIM) .
cB060AHO onepupoBaTb NOHATUAMU: CUHYC, KOCUHYC, TaHre
nokasaTtenem, norapndm 4Ymncna, CMHyC, .
. HC, KOT@HIeHC YMCITOBOro apryMeHTa;
KOCMHYC M TaHreHC NPOU3BOSIbHOMO YNCNA; .
onepupoBaTb NMOHATUSAMU: aPKCUHYC, apPKKOCUHYC U apKTaHr
€HC YMCIOBOro  apryMeHTa;
cBobOAHO onepupoBaTb MOHATMAMKU: norapudm 4YmMcna,
OEeCHATUYHbIE M HaTypanbHble norapnmsl;
MPyrn7 ymeHue onepmnpoBaTtb NOHATUAMMU: cBoboaHo onepupoBaTb NOHATUAMM: TOXOECTBO,
TOXOECTBO, TOXAECTBEHHOE ypaBHEHWE, HepaBEeHCTBO, PaBHOCUIIbHbIE YpaBHEHUS WU
npeobpasoBaHne, ypaBHEHWE, HEPaBEHCTBO, | yPaBHEHMWSA-CNeaCTBUS, PaBHOCUIIbHbIE HEPaBEHCTBA;
cucTemMa ypaBHEHUIN N HEPABEHCTB, NPUMEHSATb pasfNyHble METOAbI PeLleHNs paumoHanbHbIX 1
PaBHOCUIIbHOCTb YpaBHEHWU, HEPABEHCTB U | APOOHO-paLMOHanbHbIX YpaBHEHUW, MPUMEHATb MeToA
CUCTeM, paumoHarnbHble, MppaunoHarbHble, WHTepBaroB Ans pelleHns HEPaBEHCTB;
nokasaTenbHble, CTEMNEHHbIE, cBOOOAHO OnepupoBaTb MOHATUSAMU: MHOFOYSIEH OT OOHON
norapudmmnyeckme, TPUroHoMeTpnyeckue nepeMeHHOW, MHOroYrieH C uenbiMU KoaduLmeHTamu, MoaKTuyeckoe
ypaBHEHUS, HepaBeHCTBa N CUCTEMBbI; KOPHW MHOrouneHa, NpUMEeHsiTb AeneHne MHOrouneHa Ha pSaHﬂTl/Ie MpakTuyeckas pabota

yMeHUWe peluaTb ypaBHEHWsl, HepaBeHcTBa U
CUCTEMbI C MOMOLLbIO PasfINYHbIX MPUEMOB;
pellaTb ypaBHEHUs, HepaBeHCTBa U
CUCTEMbI C NapaMeTpoM; MPUMEHSTb
ypaBHEHUS, HEPaBEHCTBA, X CUCTEMbI M
pelleHust MaTeMaTMYecknx 3aady 1 3ajad u3
pa3nuuHbIX obnacTel Hayku 1 peanbHoi
XKU3HY;

MHOroYneH ¢ octatkom, Teopemy besy n teopemy Bueta
ONS pelleHns 3agav;

ncnons3osaTtb CBOMCTBA norapugmMos ans
npeobpasoBaHnsi TOrapudPMUYECKUX BblPaKEHNI;
cBoboaHo onepupoBsaTb NOHATUAMM:

nppaunoHarnbHble, MoKa3aTellbHble WU norapwd)MquCKme
ypaBHEHUA, HaxoauTb nx pewieHunsA C nomMouwbl
PaBHOCUIIbHbLIX NepexogoB Wi OCYLUEeCTBIIAA TMPOBEPKY
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PesynbTtaTt
(us @Iroc Co0)

YTO4YHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTUMXEHUs

OueHKa gocTumxeHust

KOpHeW;

NPUMEHSITb OCHOBHbIE TPUTOHOMETpUYECKne popmyrnbl Ans
npeobpa3oBaHnsi TPUTOHOMETPUYECKNX BbIPAXKEHWUN;
cB0OOOHO oOnepupoBaTb MOHATUEM: TPUrOHOMETPUYECKOE
ypaBHEHUEe, NpPUMEHATb Heobxoaumble opMynbl  And
peLleHns OCHOBHbIX TUMNOB TPUrOHOMETPUYECKNX
YPaBHEHWIA;

MOOENMPOBaTb pearbHble CUTyauun Ha si3blke anrebpsl,
COCTaBMATb BbIPAXEHWS, YpaBHEHMWS, HepaBeHCTBa MO
YCINOBUWIO 3a[adv, UCCNefoBaTb MOCTPOEHHbIE MOAEeNU C
ncrnonb3oBaHWeM annapara anredpsbi;

cB06OHO onepunpoBaTh MOHATUSMW: KOMMIIEKCHOE YNCIIO U

MHOXECTBO  KOMIMITEKCHbIX yucen, npeacTaBnATb
KOMMIEKCHble yucna B anrebpavdeckon wu
TPUTOHOMETPUYECKON dopme, BbINONHATb

apudmeTnyeckme onepauum C  HUMK U n3obpaxaTtb Ha
KOOPAMHATHON NNOCKOCTY;

cBoboaHo onepupoBaTb NOHATUSMM:
nppauuoHarnbHble, MokasaTefibHble WM Jorapugmmnyeckne
HepaBEeHCTBa, HaxoOUTb WX pPeELUEeHUS C  MOMOLLbIO
pPaBHOCUIbHbBIX NEPEXOAOB;

OCYLLECTBMATb oT60p KOpHeW npu peLleHnm
TPUrOHOMETPUYECKOTO YPaBHEHMS;

cBOOOOHO oOnepupoBaTb MOHATMEM TPUrOHOMETPUYECKOE
HEepaBEHCTBO, MPUMEHSTb Heobxoaumble opMynbl Ans
peLueHus OCHOBHbIX TMNOB TPUrOHOMETPUYECKMX
HEpaBEHCTB;

cBobOOHO onepupoBaTb MOHATMAMM: cUcCTemMa n
COBOKYMHOCTb  YpPaBHEHWI U HEPABEHCTB, PABHOCUITbHbIE
CUCTEMbI W CUCTEMbI-CNIEACTBUS, HaxXOAUTb peLleHuns
cUCTEMBI n COBOKYMHOCTEMN pauMoHanbHbIX,
MppauuoHarnbHbIX, MOKa3aTeNbHbIX W norapudmMmyeckmx
YPaBHEHWUI N HEPABEHCTB;

pewarb paunoHanbHble, nppaLmoHarnbHsble,
nokasaTesnbHble, norapudpmmyeckmne "
TPUrOHOMETPUYECKME  YPaBHEHWSs U HEpaBEeHCTBa,
cogepxalime MOAYNn 1 napameTpbl;

NpUMeHsTb  rpadmdeckne  MeToabl  ANs  peLleHus
YpaBHEHUW " HEpaBEeHCTB, a TaKkKe 3agay ¢

PM

OVYr1.01.03Y Matematuka

CtpaHnua 41 n3 64




PesynbTaTt YTO4YHEHHbIN pe3ynbTaT OpraHusauusn OLeHKa QoCTVREHUS
(us ®roc Cco0) (us @01 CO0) OOCTUXKEHUA
napameTpamu;
cB060AHO OnepupoBaTb MOHATUAMU: CUCTEMA FIMHENHbIX
ypaBHEeHU, maTpuua, onpegenuTens MaTpuubl 2 x 2 1 ero
reoMeTPUYeCKnUii CMbICI, UCNOMb30BaTh CBOMCTBA
onpepenuTens 2 X 2 Ans BbIYUCIIEHUS €ro  3HayeHus,
MPyrn8 ymeHue cBoOOAHO onepupoBaTb
. NPUMEHATL  onpeaenuTenn Ans peleHns cucTembl
noHATUAMU: rpacmk yHKUMKN, obpaTHas N .
N NMHENHbIX ypaBHEHWI, MOAeNupoBaTb peanbHble
dyHKUNS, KOMNOo3unLmsi dYHKUNRA, N -
5 CMTyaLun C NOMOLLI0O CUCTEMbI JIMHENHbIX YpaBHEHWUW,
NMHenHas hyHKUNSA, KBagpaTu4Has
nccnegosaTe MOCTPOEHHbIE MOLENMW C MOMOLLbIO
dyHKUMA, cTeneHHas (YHKUMSA C LenbiM _
mMaTtpuu 1 onpegenutenemn, MHTepnpeTnpoBaTtb
nokasarenem, TPUroHOMEeTpUYecKme » )
NONyYeHHbIA pesynbTarT;
byHKLMKN, OBpaTHbIe TPUroHOMETpU4ecKne N . o
ncrnonb3oBaTb CBOWCTBA OEWCTBUA C  KOPHAMM  And
byHKLMK, nokasarternbHas " C
. npeobpasoBaHUs BbIPaXKEHWI;
norapudmuyeckas  QyHKUUKW;  YyMeHune o
y BbIMOMHATL  MPeobpasoBaHUsA  YUCNOBbIX  BbIPAXKEHWUN,
CTPOWUTb rpadvkn (PYHKUWUIA, BbINOMHATL .
.. copepXalmx CTeneHn ¢ paumMoHarnbHbIM NoKasaTenem;
npeobpasoBaHus rpamkos PyHKLNN; i
o cBob0AHO onepupoBaTb MOHATUAMM: DYHKUMS, CMOCOOLI
yMeHne Ucnonb3oBaTb rpadvkn pyHKUnA
o 3agaHva  yHKUMM, B3aMMHO obpaTHble  YHKUMWU,
ONS U3yYeHus NpoLeccoB U 3aBUCMMOCTEN o
KOMNo3numsa  YyHKUMIA, rpaduk  yHKUMKW, BbINOMHATL
npu pelleHnn 3agay us apyrux yy4ebHbix o
N ) arneMeHTapHble Npeobpa3oBaHns rpadrkoB MyHKUNI;
npeaMeToB W M3 peanbHOM  XXW3HW; .
cB0OOAHO ONepunpoBaTb NOHATUSAMU: 0BnacTb onpeaeneHus MpakTnyeckoe
BblpaxaTb  hopMynamm  3aBMCUMOCTU o MpakTnyeckas pabota
g W MHOXECTBO 3HAyeHuh pyHKUMKM, Hynu  yHKUMK, 3aHATME
MeXay BenmumHamu; ;
NMPOMEXYTKM 3HAKONOCTOSHCTBA;
yMeHne cBoboaHo onepvpoBaTb Lo ,
. CcBOOOAHO OneprpoBaTh NOHATUAMU: YETHbIE N HEYETHbIE
NOHATUAMMU: YeTHOCTb yHKUNN, hyHKLAV
nepuoanyHoOCTb DyHKLMK, y '
nepuognyeckne yHKLUN, MPOMEXYTKM MOHOTOHHOCTU by
OrpaHNYeHHOCTb (PyHKLMKN, MOHOTOHHOCTb
HKLMKX, MaKCUMYMbl 1 MMHUMYMbl OYHKUMMW, HanbornbLuee 1
dyHKUNN, 3KCTPEMYM dyHKUUNK,

Hambornbllee W HaMMeHbllee 3HayeHus
YyHKUMM  Ha  NPOMEXyTKe;  yMeHue
NpPOBOAUTL UCCrneaoBaHne pyHKUNW;
yMeHue Ncrnonb3oBaTb CBONCTBA U rpadoukm
YHKUNA ONSA peLleHns ypaBHEeHUN,
HepaBeHCTB ¥ 3a4ay C napameTpamu;
n3obpaxaTb Ha KOOPANHATHOW NOCKOCTM
MHOXEeCTBa peLleHnin ypaBHEHUN,
HepaBEeHCTB U UX CUCTEM

HavMeHbLUee 3HaYeHre PYHKLUN Ha MPOMEXKYTKE;
cB060AHO onepupoBaTb NOHATUAMUN: CTeNeHHas PyHKUUS ¢
HaTypanbHbIM

W uenbiM nokasatenem, rpaduk cTteneHHon QyHKUUM C
HaTypanbHbIM U LenbiM NnokasaTenem, rpauk  KOpHA  n-
O CcTeneHM Kak (YHKUMM OOpaTHOM  CTeneHn C
HaTypanbHbIM NokasaTenem;

onepupoBaTb MOHATUSAMU: TNUHEWHas, KBagpaTudHas U
OpPOBHO-NMHENHAA (YHKLUMK, BbIMOMHATL 3JIEMEHTapHOE
nccregoBaHue U NOCTPOeHNe nx rpaduKos;

cBob6OAHO oOnepupoBaTb MOHATUAMM: MOKasaTenbHas W
norapudmmyeckas @QYHKUUKM, WX CBOWUCTBA W rpaduku,
MCNonb3oBaTh NX rpadvikn ANsi peLleHnst ypaBHEHWN;
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PesynbTtaTt
(us @Iroc Co0)

YTO4YHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTUMXEHUs

OueHKa gocTumxeHust

cB0OOOHO OnepupoBaTb MNOHATUAMWU: TPUTOHOMETpUYEcKas
OKPY)XHOCTb, OMNpeaerieHne TPUroHOMETPUYECKUX PYHKLUIA
4YMCNOBOIO apryMeHTa;

ncnonb3oBaTb rpacpukm dyHKUMA ans
nccrnegoBaHust npoLLeccoB M 3aBMCMMOCTEN Mpu
peLLeHun 3agad u3 gpyrux y4ebHbix npegMeToB 1 peansHOn
XWU3HW, BblpaxaTb (opMynaMuM 3aBUCMMOCTU  MeXay
BENMYMHaMmu;

MOOENMpPOBaTb pearbHble CUTyauun Ha si3blke anrebpsl,
COCTaBMNATb BbIPAXXEHWS, YpaBHEHWS, HEPaBEHCTBA U WX
CMCTEMbI MO YCIOBMIO 3afa4u, UccrenoBaTb NOCTPOEHHbIE
Mogenu C  WCMONb3OBaHMEM  annapata  anrebpsl,
WHTEPNPeTUPOBaTb MOJTyYEHHbIV pe3ynbTar;

CTPOUTb rpacukn KOMNO3ULMN  PYHKLUMA C  MOMOLLBIO
3NIEMEHTapHOro WCCnegoBaHNs W CBOWCTB  KOMMO3WLUK
ABYX (DyHKLMI;

CTPOUTbL reoMeTpuyeckne obpasbl ypaBHEHUIN N HEPaBEHCTB
Ha KOOPAMHATHOW MAOCKOCTY;

cBoboaHo onepupoBaTb NOHATUAMMU: rpaduvku
TPUrOHOMETPUYECKUX CDYHKLNIA;

NPUMEHSATb PYHKUUN ANS MOAENUPOBaHNS U UCCnefoBaHNs
peanbHbIX NPOLECCOoB;

ncnonb3oBaTb MPOU3BOAHYIO ANS UCCNeLoBaHUS (OYHKLMK
Ha MOHOTOHHOCTb U 3KCTPEMYMbI;

HaxoauWTb Haubonbllee W HauMeHbllee  3Ha4yeHus
dYHKUMN  HEenpepbIBHOW Ha OTPesKe;

ncnonb3oBaTtb NPON3BOAHYIO ans HaxoXgeHus
Hauny4Lwero pelleHns B NpuKnagHbiX, B TOM 4yucne
coLManbHO-3KOHOMUYECKMX, 3agadvax, Ans onpegeneHus
CKOPOCTU W YCKOpPEHWd Mnpouecca, 3agaHHOro opMyrion
Unu rpadumkom;

MPyrn9 ymeHue cBobogHo onepvpoBaTb
NMOHATUAMMU: NoclieaoBaTeNibHOCTb,
apudmMeTUyeckas Nporpeccus,
reomeTpuyeckas nporpeccusi, 6ecCkoHeYHO
y6bIBaloLLan reoMeTpuyeckas Nporpeccus;
yMeHUWe 3afaBaTb NocnefoBaTeNbHOCTH, B

MCNomMb30BaTh NPOrPeccUn Ans peLleHUs pearnbHbiX 3aday
NpUKNagHoro xapakrepa;

cBOBOAHO ONepupoBaTh NOHATUSAMU: NMOCNEA0BATENbHOCTb,
cnocoBbbl 3aaHnsA MocrnenoBaTeribHOCTeN, MOHOTOHHbIE U
orpaHuyeHHble nocnenoBaTenbHOCTU, MOHUMAaTb OCHOBbI
3apoOXOeHUs MaTemMaTU4YecKoro aHanusa Kak aHanusa
BGECKOHEYHO MarblIX;

MpakTnyeckoe
3aHATHNe

MpakTuyeckasa pabota
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OTKITOHEHWME A1 ONNUCAaHUA YNCITOBbIX

NPOLUEHTOB, UMETL NpecTaBJIEHNE O KOHCTAaHTE,

PesynbTaTt YTO4YHEHHbIN pe3ynbTaT OpraHusauusn OLEHKa DOCTVKEHNS
(us rOC COO) (us ®OI1 COO) AOCTIWkKeHUs uenka a
TOM 4YUCHEe C MOMOLLbI0 PEKYPPEHTHBIX
copmyn;
MPyrn10 yMeHune onepupoBaTb cBOOOOHO  onepupoBaTb  MOHATUAMUW:  HENpepbiBHbIE
MOHATUAMW:  HENPEPBLIBHOCTb  (PYHKLMMK, YHKUUKN, TOYKN paspbiBa rpaduka yHKLUUKX, acMMNTOTbI
acMMnTOThl rpadmka ¢yHKLMK, nepBast u rpacmka pyHKUMY;
BTOpas npounssogHas dyHKUUK, cBobogHo ornepupoBaTb NOHATUEM: dyHKLMSA,
reomMeTpuyeckun un QU3nMYecKknii CmbICH HenpepbiBHAas Ha  OTpeske, TMpPUMEHSATbL  CBOWCTBA
NPOU3BOOHOWN, nepsoobpasHas, HenpepbIBHbIX PYHKUUIA ONA pelleHns 3ajay;
onpeaeneHHbIn WHTEerpan; ymeHuve cBobOAHO oOnepupoBaTb MOHATUSIMW: MepBas M BTopas
Haxo4WTb acuUMNTOTbI rpaduka yHKUNK; Npou3BoaHble PYHKUUN, kKacaTenbHas K rpacuky pyHKUmK;
YMEHMWE BbIYMCNATH NPOU3BOAHbIE CYMMBbI, BbIYMCMATE MPOU3BOAHBIE CyMMbI, MPOU3BEAEHUS, HACTHOIO
Npou3BefeHnsi, YacTHOTO M KOMMO3WLMK N KOMMO3MUUWM OBYX (OYHKUMIA, 3HATb MNpPOM3BOAHbIE
byHKLMA, _ HaxopuTb ypaBHeHme 3AneMeHTapHbIX PYHKUWUIA; ) § MpakTnyeckoe MpakTuueckas paboTa
KacaTenbHOW K rpadouky oyHKUMK; ncrnonb3oBaTb rEOMETPUYECKUA U (DPUBNYECKUN  CMbICHT 3aHATHNE
YMEHMe NCMNonb30BaTh NPON3BOOHYHO ANs Npou3BOAHOW ANs pelleHns 3agad
nccnenoBaHus PyHKUMIA, ONst HAXOXAEHUS
HaUnNy4yLIero peweHns B NpUKNagHbix, B TOM
yucne coumanbHO-3KOHOMUYECKUX U
dmsmyecknx 3agadax, Ans onpeaeneHns
CKOPOCTU U YCKOPEHWST; HAXOAUTb NMoLwaam u
06BbeMbI huryp ¢ NOMOLLBbIO MHTErpana;
NPVMBOAWTbL NPUMEPBLI MaTEMaTU4ECKOro
MOOENNPOBAaHMUS C MOMOLLLHO
AnddepeHumnanbHblX YpaBHEHUNR;
MPyrn11 ymeHne onepmpoBaTb NOHATUSMM: cBoboaHo onepupoBaTb OCHOBHbIMMU NOHATUAMMU
KOMMJIEKCHOE YMCNO, COMPSHKEHHbIE CTEpPEeOMETPUN NPU  pelieHnn 3agady Uu  MpoBELEHUU
KOMMNIIEKCHbIE Yncna, MoayIb U aprymMeHT MaTeMaTU4YEeCKUX PacCyXaeHNI;
KOMMIEKCHOro Yncna, gopma 3anvcu yMeTb Npou3BOaUTL  apudmeTuyeckne OenCTBUA C
KOMMIEKCHBIX Yncen (reometpunyeckas, KOMMMEKCHbBIMU yucnamu; NPUBOANTb npumepsbl MpakTuyeckoe
. : MpakTnyeckasn pabota

TpUroHomeTpuyeckas n anrebpavyeckas); NCNONb30BaHUA KOMMIEKCHbIX YNCETT; 3aHATHNE
yMEeTb NPON3BOAUTL apumMeTnyeckne
OENCTBUS C KOMMITEKCHBIMU YMcnamu;
NPVMBOANTL NPUMEPLI NCMOMb30BaHMWSA
KOMMNJIEKCHBIX YMCEN;
MPyrn12 ymeHne cBoboaHO onepupoBaTtb cBoOOAHO OnepupoBaTb MOHATUAMU: apudMeTMYeckas u
NOHATUAMU: cpeaHee apudMeTnYeckoe, reoMeTpuyeckas nporpeccusi, 6eckoHedyHo  ybbiBatoLlas n
MegunaHa, Hambonbllee U HAMMEHbLUEee reoMeTpuyeckas nporpeccusi, NVHENHBIN 1 pakTteckoe MpakTuyeckas pabota
3Ha4yeHwus1, paaMmax, AMCNepcusi, CTaHa4apTHOE | 3KCMOHEHLUMarbHbIN pocTt, dopmyna CINOXHbIX sanAThe
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napannenbHOCTb 1 NepneHanKynapHOCTb
NpAMbIX U NIIOCKOCTEMN, yron mexay
npAMbIMU, yron mexay HpﬂMOVI n
NJIOCKOCTbH, YroJs1 Mexagy niioCKOCTAMU;

(npuama, nupamuga, NPAMOYrofbHbLIA Napannenenune,
Ky0);

KnaccmguumpoBaTb MHOFOrpaHHUKK, BblOupasi ocHoBaHWS
Ansa Kknaccugukaumu,

PesynbTaTt YTO4YHEHHbIN pe3ynbTaT OpraHusauusn OLEHKa DOCTVKEHNS
(us rOC COO) (us ®OI1 COO) AOCTIWkKeHUs uenka a
OaHHbIX; YMEeHWe uccrnenosaTb yMeHVe wuccrefoBaTb CTaTUCTUYECKME [AaHHble, B TOM
cTaTUCTMYECKME AaHHble, B TOM Yuchne C yucne C  NPUMEHEHWeM  rpaduyeckmx MeTogoB U
npuMeHeHneM rpadu4ecKkMx MeToaoB 1 9NEKTPOHHbIX  CpeacTs;  rpadmyeckn  MccnegoBatb
3NEKTPOHHbIX CPEACTB; rpadmyeckm COBMECTHble HabnogeHns € MNOMOWbID  guarpamm
nccrnegoBaTb COBMECTHblE HabnogeHns ¢ paccevBaHus;
NMOMOLLBK uarpaMM paccenBaHus;
MPyrn13 ymeHne HaxoauTb BEPOATHOCTU cBobogHO onepupoBaTb OCHOBHbIMWU NOHATUAMM
COBbLITMI C UCNOMb30BaHUEM rpadU4EeCcKnx CTepeoMeTpun Mpu  peleHnd 3agad W npoBeAeHun
METOAOB; MPUMEHSTb ANS pelleHns 3adad MaTeMaTU4eCKUX pacCyXaeHuI;
hopMynbl CIIOXEHNS U YMHOXEHUS NPUMEHSATb aKCMOMbl CTEPEOMETPUN U CNELACTBUS U3 HUX N
BEPOSATHOCTEWN, hOPMYIy MOSTHOWN pY peLIeHnN reoMeTpUYECKUX 3aday;
BEPOSATHOCTH, popmMyIny BepHynnw, KnaccnduumnpoBaTtb B3anMHOE PacnonoXeHe NPsiMbIX B N
KOMOMWHaTOpHbIEe hakTbl U PopMyIbI; pOCTpPaHCTBE, MNIIOCKOCTEN B MNPOCTPAHCTBE, MNPSIMbIX W
OLeHMBaTb BEPOSAITHOCTU pearnbHbIX NIOCKOCTEW B MPOCTPAHCTBE;
COObITUI; yMEHMe onepmupoBaTh NOHATUAMMU: | YMEHWE OMepuMpoBaTb MOHATUSAMU: CrlydyanHasi BENMYuHa,
crnyyanHas Benu4yuHa, pacnpegeneHue pacnpegeneHve BEPOSATHOCTEWN, MaTemaTtuyeckoe
BEPOSATHOCTEN, MaTeMaTMYeCcKoe OXuaaHue, OXupauue, [uCnepcus M CTaHAapTHOE  OTKIOHEeHWe MpakTnieckoe
avcnepcus U cTaHgapTHOE OTKIMOHeHWe CryYaHON BenuYuHbI, YHKUUKM  pacnpegeneHms  wu 3aHSTHE MpakTuyeckas pabota
Cry4YanHOn BENWYMHbI, (YHKLMM NANOTHOCTN PAaBHOMEPHOIO, NMOKa3aTernbHOro U HOPManbHOro
pacnpegeneHis n noTHOCTU pacnpegeneHvn;  ymeHue  ucrnonb3oBaTb  CBOWCTBA
paBHOMEPHOTO, NOKA3aTENbHOro U N3y4YeHHbIX pacnpegeneHnii 4nsa peweHns 3agay;
HOpMarbHOro pacnpeaeneHun; ymeHve
MCMnonb3oBaTb CBOMCTBA M3YYEHHbIX
pacnpegeneHvn ons peLeHus 3agay;
3HAKOMCTBO C MOHATUSAMMU: 3aKOH BONbLUMX
yncen, MeTopbl BbIDOPOYHbIX UCCNESOBAHUI;
yMeHWe NpUBOAUTL NPUMEpPLI NPOSIBIEHNUS!
3aKoHa 60nbLUNX YnCEN B MPUPOOHBIX U
00LLEeCTBEHHbIX SBNEHUSIX;
MPyrn14 ymeHne ceoboaHoO onepupoBatb cBOOOHO onepupoBaTh MOHATUAMMW, CBA3AHHBIMU C yrriamm
MOHATUSIMU: TOYKA, NpsiMas, NIIOCKOCTb, B MPOCTPAHCTBE: MexXAy NPSAMbIMU B MPOCTPaHCTBE, MEeXay
NPOCTPaHCTBO, OTPE30K, NyY, NSIOCKNA yron, NPSAMOK U MIOCKOCTbHO;
OBYrpaHHbIA Yror, TPeXrpaHHbIn yron, cBobOAHO oOnepupoBaTb MOHATMAMW, CBSA3AHHLIMU  C
nepecekatoLimecs, napannesnbHble 1 MHOrorpaHHuKamu; MpakTnyeckoe
MpakTuyeckasi pabota

CKpeLyuBatoLLmecs npsimble, cB0oOOJHO pacno3HaBaTb OCHOBHbIE BMAbI MHOrOrPaHHUKOB 3aHATUE
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nMpamuapl, NpM3Mbl, KOHyca, UMnMHapa,
06beMm kyba, NpsAMOYrofibHOro
napannenenunega, nupamuabl, NPU3Mbl,
UMnMHApPa, KOHyca, Wapa; yMeHue HaxoamTb
OTHoweHne o6bemoB Nogo6HbLIX uryp;

ocu), ceyeHuss KoHyca (napannenbHOe OCHOBaHWI U
npoxoAsiiiee Yepes BepLUNHY), CeYeHns Lwapa;
UCMonb3oBaTb MeTodbl MOCTPOEHMS CeYeHWMin: MeTof
CrefioB, MeTod BHYTPEHHEro MpOoeKTUPOBaHUA, MEeTof
nepeHoca cekyLemn NoCcKoCTY;

PesynbTaTt YTO4YHEHHbIN pe3ynbTaT OpraHusauusn OLeHKa QoCTVREHUS
(us ®roc Cco0) (us @01 CO0) OOCTUXKEHUA
yMeHMe NCNonb30oBaTh Npu pelleHnn 3agad cBobogHO onepupoBaTb MOHATMAMMW, CBSA3AHHLIMU  C
n3yyeHHble PaKTbl 1 TeopeMbl CeYeHNneM MHOrorpaHHMKOB MITOCKOCTbIO;
NNaHUMeTpumn; yMEeHne oueHnBaTb pasMepbl | BbINOMHATL NapannenbHoe, LeHTpanbHOe U OpToroHanbHoe
0BBLEKTOB B OKpYyXaloLem MUpE; YMeHne npoekTMpoBaHne uryp Ha MAOCKOCTb,  BbINOMHATL
onepupoBaTb NOHATUSMMW: MHOFOrPAHHUK, n3obpaxeHus uryp Ha NNocKocTH;
ceyeHne MHOrorpaHHuKka, npasubHbIN CTPOUTb CEYEHUS MHOrOrPaHHUKOB PasnUYHbIMU MeToaamu,
MHOrorpaHHuK, npusmMa, nupamuga, durypa n | BbiNOMHATL (BbIHOCHbBIE) MIIOCKME YepTeXu M3 PUCYHKOB
NMOBEPXHOCTb BpaLleHUs, LMNNHAP, KOHYC, NPOCTbIX OO BLEMHBIX hUryp: BUA CBEPXY, COOKY, CHU3Y;
wap, cpepa, passepTka NoBEepxXHOCTH, BbIYMCMATL  Mrowaam  MNOBEPXHOCTEN  MHOrOrpaHHWKOB
CeYeHUst KoHyca v LunuHapa, (npu3ama, nupamuga), reomeTpnuyeckux Ten ¢ NpUMeHeHnem
napannenbHble OCU UM OCHOBaHUIO, dopmyn;
cedeHue wapa, NNoCKOCTb, kKacalLwasncs cBobogHO onepupoBaTb  MOHATUAMW:  CUMMETPUS B
cdepbl, LMNMHAPA, KOHYCa; yMeHWe CTPOUTL | MPOCTPaHCTBE, LEHTP, OCb U NIOCKOCTb CUMMETPUN, LEHTP,
ceyeHne MHOrorpaHHuka, nsobpaxarb OCb M NNOCKOCTb CUMMETPUMN puUrypsi;
MHOFOrpaHHUKK, PUrypbl 1 NOBEPXHOCTH onepupoBaTb  MOHATUSMM, CBSA3a@HHbBIMM C  Tenamwu
BpAaLLEHUs, X CeYeHuns, B TOM Yucne ¢ BpaLLeHUs: LMIMHOPOM, KOHYCOM, cchepow 1 Lwapom;
MOMOLLbIO 3MEKTPOHHBIX CPeaCTB; YMeHune pacno3HaBaTb Tena BpalleHus (LunuHap, KoHyc, cdepa u
NPUMEHSITbL CBONCTBA FrEOMETPUYECKNX wap) 1 06bACHATL CNocobbl MONyYeHUs Ten BpaLleHUs;
duryp, caMocTosiTenbHO popmynmMpoBaTh knaccuduumnpoBatb B3aMMHOE pacrorioxeHue cdepbl U
onpeaerneHns nayvaembix uryp, BbiaBUratb | MrocKoCTy;
rMnoTesbl O CBONCTBAX U MpU3Hakax
reomeTpuyeckux puryp, o6ocHOBbIBaTL Mnn
onposepraTb UX; yMEH1e NpoBoauTb
Knaccudukaumio uryp no pasnuyHbIm
npu3Hakam, BbIMNOMHATL HE0bX0ANMbIe
OOMNONHUTENbHbIE NOCTPOEHUS;
cBobogHO onepupoBaTb  MOHATMAMMW, CBS3AHHLIMU  C
MPyrn15 ymeHne ceoboaHo onepupoBatb N o N
. LUUNMHAPUYECKOW, KOHU4ecKown " chepuyeckon
NOHATMAMU: Nnowadb purypbl, 06bem .
NMOBEPXHOCTAMU, OO BACHATL CNOCOBLI NONYyYEeHUS;
durypbl, BeENUYMHa yrna, pacctosHue ot
BbIYMCNATb COOTHOLLEHMSA mexay nnowagamm
TOYKM A0 NITOCKOCTMH, PACCTOsTHNE MEXay . . .
noBepxHocTen N 06bEMamMu Nogo6HbIX Ter;
NPAMbIMW, PacCTOSAHME MeXY MIOCKOCTAMMU, )
CTPOUTb CEYEHUS] MHOFOrPaHHWKOB W Tern BpalleHus: MpakTnyeckoe
nnowaae cdepsl, Nnowans NOBEPXHOCTH MpakTnyeckas pabota
ceyeHus uunuHgpa (napannensHo W NepneHAnKynspHo 3aHATHe
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PesynbTaTt YTO4YHEHHbIN pe3ynbTaT OpraHusauusn OLeHKa QoCTVREHUS
(us ®roc Cco0) (us ®Or1 CO0) OOCTUXKEHUA
cBobogHO onepupoBaTb MOHATMAMMW, CBSA3AHHLIMU  C
KOMOMHaUMAMKM  Ten  BpaWeHUs W MHOTOrPaHHMKOB:
MHOrOrpaHHuUK, BMUCAHHLIA B CEpy U OMUCaHHbLIA OKOmOo
MPyrn16 ymeHme cBOGOHO ONepUpoBAaTL cdepbl, cdepa, BNUCaHHaAs B MHOTOrpaHHUK WU Teno
o BpaLLeHus;
NOHATUAMU: ABMXKEHWE, NapannenbHbIn paul
NEPEHOC, CUMMETDIS! Ha MNOCKOGTH W B BbIYMCMATL BENNYUHBI 3NIEMEHTOB MHOIOrPaHHWKOB WU Tern
I'IpOCTpaIZICTBe NOBOPOT, NPE0BPAI0BAHNE BpaweHns, O00bEMbI M  nnowaauM  NoBepxHoOCTen
nomo6us I'IO,D,O,6HbIe qam’rypbr yMEHe MHOTFOrpaHHUKOB M TEN BpaLLEeHUs, reOMeTPUYecKknx Ten ¢
’ ’ npuMeHeHnem opmyn,
pacno3HaBaTb paBHble U NOA06HbIE hurypsl, P opmy
nsobpaxatb nsyyaemble (purypbl, BbINOAHATE (BbIHOCHbLIE) MpakTnyeckoe
B TOM 4MCre B NPUPOAE, UCKYCCTBE, . 4 MpakTuyeckas pabota
APXUTEKTYDE; YMEHNE MCNIONb30BaTh NAOCKNE YepTeXn M3 PUCYHKOB MPOCTbIX OO BEMHBIX OUryp: 3aHAaTHe
reomeTpmqec,Kme OTHOLLGHIS!, HAXOAUTD BWA CBepXy, COOKyY, CHMN3Y, CTPOUTbL CEYEeHUS Ten BpaLLeHNs;
FEOMETPUUECKME BENMUMHDI (;J,J'II/IHa yron n3BrekaTb, UHTEpPNpeTnpoBaThb " npeobpasoBbiBaTh
NNoWaab, OB5bEM) NP PeLLEHIN 3a’p,aq mé NHOPMaLMIO O MPOCTPAHCTBEHHbIX reoMeTpUYecKnx
pyTUX y‘-;e6HbIX NPEMETOB 1 M3 peanbHol durypax, NpeAcTaBneHHyIl0 Ha 4epTexax U pUcyHKax;
KU3HU: AoKa3sblBaTb reoMeTpuyeckme yTBepxaeHuns;
' NPUMEHSATbL  reomeTpuyeckme  pakTbl ANA  pelueHus
CTepeoMeTpuYecKknx 3agad, npeanonararolmx HECKONbKO
LaroB peLleHns, ecrin yCcrioBusi NPUMEHEeHWs 3adaHbl B
SIBHOW M HesiIBHOW hOpME;
MPyrn17 ymeHne csoboaHO onepupoBaTtb cBoboaHo onepupoBsaTtb NMOHATUAMM,
MOHATUAMU: NPSAMOYrofibHas cucTema COOTBETCTBYIOLUMHU BEKTOpamMm M koopauvHaTam B
KoopAuHaT, BEKTOP, KOOpANHaTLI TOYKH, NPOCTPaHCTBE;
KoopAuHaTbl BEKTOpa, CyMMa BEKTOPOB, BbINOMHATL OENCTBUSA HaA BEKTOpamu;
npou3sefeHve BekTopa Ha Yncno, pewartb 3agayMm Ha [okasaTenbCTBO MaTemaTUyecKmx
pa3noxeHve BekTopa no 6asucy, ckanspHoe | OTHOLIEHWA W HaxoXOeHUe TreoMEeTPUYECKUX BeENUYMH,
npoussefeHve, BEKTOPHOE NpousBedeHune, NpUMeHss N3BeCTHbIE mMeToabl npu peLueHnn MpakTnyeckoe MoakTueckas paGoTa
yron mexay BeKTopamu; yMeHue MaTeMaTU4ecknx 3agay NOBLILLEHHOMO U BbICOKOTO YPOBHS 3aHATHe P P

NCNONb30BaTb BEKTOPHbLIN N KOOPOUHATHbIN
MeTo[ NS pelleHns reoMeTpryeckux 3agay
W 3agady gpyrmx y4ebHbIX NpegMeToB;
onepupoBaTh NOHATUAMM: MaTpuua 2x2 n 3
X 3, onpegenutens MaTpuubl,
reoMeTpu4eCcKkMii CMbICN onpegenuTens;

CIOXKHOCTU;
MPUMEHSTb  MpOCTedlMe MporpamMMHble  CpeacTBa U
3MNEKTPOHHO- KOMMYHMUKALMOHHBIE CUCTEMbI MPU PELLEHUN
CTepeoMeTpUYeCcKnX 3ajay;

cB06OAHO ONepupoBaTh NOHATUEM BEKTOP B NPOCTPaHCTBE;
BbINOSIHATE Onepauuy Haf BekTopamu,
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PesynbTaTt YTO4YHEHHbIN pe3ynbTaT OpraHusauusn OLeHKa QoCTVREHUS
(us ®roc Cco0) (us @01 CO0) OOCTUXKEHUA
3agaBaTb NIIOCKOCTb ypaBHEHMEM B AEKAPTOBON CUCTEME
KoopauHar;
pelatb reoMeTpMyeckue 3agayn Ha BbIYUCIIEHWE YIIOoB
Mexagy npsMbIMU U NIIOCKOCTAMMW, BbIYMCIIEHNE PaCCTOSHWUI
OT TOYKM OO MOCKOCTWU, B LIENOM, Ha NpUMEeHeHune
BEKTOPHO-KOOPAMHATHOrO MeToAa Npuv peLleHny;
pewaTe 3agaynM Ha [oKasaTenbCTBO MaTeMaTUyecKux
OTHOLLEHMWI N HAaXOoXOeHNe reOMeTPUYECKNX BEMUNYMH;
NPUMEHATbL MpOrpamMMHble CPeACcTBa W SMEKTPOHHO-
KOMMYHWKaLMOHHbIE CUCTEMbI npu peLueHun
CTEepeoMeTpUYECKMX 3a4ay;
n3Bnekatb, npeobpasoBbIBaTh " WHTepnpeTnpoBaTb
MHMOPMaLMIO O MPOCTPAHCTBEHHbIX reoMeTpPUYecKnx
durypax, NpeacTaBneHHyl0 Ha 4epTexax U pUCyHKax;
NPUMEHSATb NOMyYeHHbIE 3HAHUSA Ha NPaKTUKe: CpaBHNBATb U
MPyrn18 ymeHne mogenuposaTtb pearbHble
. aHanuampoBaTb  pearnbHble  cuUTyauumwm, NPUMEHSATb
CUTyauun Ha 93bIke MaTeMaTUKK;
M3yYyeHHble TMOHATMA B Mpouecce Mnoucka peLleHus
COCTaBNATb BblpaXeHuWsl, ypaBHEHUS, .
MaTemMaTU4eCKm chopmMynMpoBaHHON npobnemsl,
HepaBeHCTBa M UX CUCTEMbI MO YCNOBUIO
MOAEenupoBaTb pearnbHble CUTyauuMu Ha A3blke reoMeTpuu,
3ajaun, uccnegoBaTb NOCTPOEHHbIE MoAeNu
nccnegosaTb MOCTPOEHHbIE MOAENU C UCMOMb30BaHWEM
C ucnonb3oBaHvem annapara anrebps, N
. . | reomeTpuyeckux MOHATUA WM TeopeM, annaparta anrebpsbl,
WHTepNpeTUpoBaTb MNOMYYEHHbIV pe3ynbTar;
pelaTb NpakTu4eckMe 3agayu, CBA3aHHbIE C HAXOXOEHNEM
CTPOUTb MatemaTuyeckme Moaenu ¢ .
N reoMeTpUYECKUX BENNYNH; MpakTnyeckoe
MOMOLLIbIO FEOMETPUYECKNX NMOHATUI 1 MpakTnyeckas pabota
UMeTb npeacTaBneHnss o6 OCHOBHbIX 3Tanax pasBuTUs 3aHATUE
BENNYUH, peLlaTb CBA3aHHbIE C HUMU o
. reoMeTpuM Kkak COCTaBHOW 4Yactu pyHaameHTa pasBuTust
npakTuyeckme 3agaydv; CoCTaBnAaTb o
TEeXHOMNormm;
BEPOSATHOCTHYIO MOAErb U
. . | cBobogHO onepupoBaTb MOHATUAMM, CBSA3@HHbIMU  C
WHTEePNpPeTUPOBaThb MNOSyYEHHbIV pe3ynbTar; 4 -
OBWKEHVEeM B MPOCTPaHCTBE, 3HaTb CBONCTBA ABVKEHWUN;
pelwaTtb NpUKNagHble 3agavm cpegcrsamm
BbINOMHATb N306paXkeHNss MHOrOrpaHHMKOM U Ten BpaLleHus
MaTeMaTu4ecKkoro aHanmsa, B TOM yucne o
npv napannenbHOM MepeHoce, LEeHTpanbHON CUMMMETpUN,
coLManbHO-3KOHOMUYECKOro 1 dn3NYECKOro o o
XADAKTEDA: 3epKanbHON CUMMETPUM, MPU NOBOPOTE BOKPYr MNPSMOMN,
P pa; npeobpasoBaHns nogobus;
UMeTb npeacTaBrneHnss 06 OCHOBHbIX 3Tanmax pasBuUTKSA
reomMeTpun Kak COCTaBHOM 4acTu pyHOaMeHTa pasBuTus
TEXHOMNOrMn
MPyrn19ymeHne BbIOMpaTh NOAXOAALLNIA NPUMEHATb  MOSyYeHHble  3HaHWA  Ha  MpaKTUKe:
MeTon Ans peLueHns 3agayn; NoHMMaHue CpaBHMBaTb, aHanu3upoBaTb W OUEHMBaTb pearibHble MpakTnyeckoe MoakTnieckas baGoTa
3HAYMMOCTV MaTeMaTUKN B U3y4YeHNM CUMTyauun, MPUMEHHATb W3YYeHHble TOHATUS, TeopeMbl, 3aHATME P P

NPUPOAHBIX U 06LLIECTBEHHbIX MPOLECCOB U

CcBOMCTBa B npouecce nouncka pelweHna matemMaTundecku

P OVYr1.01.03Y Matematuka

CtpaHunua 48 ns3 64




PesynbTtaTt
(us @Iroc Co0)

YTO4YHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTUMXEHUs

OueHKa gocTumxeHust

ABMEHUN; yMeHne pacno3HasaTtb
NposiBMieHNe 3aKOHOB MaTemMaTuKku B
NCKYCCTBE, YMEHMNe NpnBoanTb Npumepsl
MaTeMaTU4EeCKUX OTKPbITUA POCCUNCKON U
MUPOBOW MaTtemMaTUYeCKON HayKu

chopMynMpoBaHHON NpPobremMbl, MOAENMPOBaTb peanbHble
cuUTyaumm Ha A3blke reoMeTpum, uccnefoBaTtb NOCTPOEHHbIE
MOAENMU C MCMNONb30BaHWEM TFEOMETPUYECKUX MOHATUIA U
Teopem, annapara anrebpsbl, pewwaTb NpakTMYeckme 3agaydn,
CBSI3aHHbIE C HAXOXAEHNEM reOMeTPUYECKUX BEINYMH;
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3. COOEPXAHME

CodepixaHue oby4yeHusi 8 1 cemecmpe

"Anre6pa u Hayana matemaTM4yeckKoro aHanusa"

1. Uncna n BbluMCNEHNS.

PauvoHanbHble uncna. OOLIKHOBEHHLIE W AecATUYHble Apobu, NPoUEeHTbl, OGecKoHeYHble
nepuogmnyeckne apobu [NpumeHeHne ppoben M MPOUEHTOB AN peELleHVs MpUKNagHbIX 3agad u3
Pa3fiMyHbIX OTpPacnen 3HaHUN U peanbHOM XN3HW.

HelictBuTenbHbIE Yncrna. PaunoHanbHbIe U ppaunoHanbHble Yucna. ApudmeTmyeckue onepauum ¢
AeNcTBUTENbHBIMM  Yucriamu. Mogynb OeNCTBUMTENBHOrO 4YmMcna u ero ceoncTBa. [lpubnkeHHble
BbIYMCMEHUS, NPaBUa OKPYIMeHUs, NPUKUAKa U oLeHKa pe3ynbrata BbIYUCIEHWNA.

CreneHb c uenbiM nokasatenem. buHom HbtoToHa. Mcnonb3oBaHne noaxopsiien hopMbl 3anmcu
AEeNCTBUTENbHbIX YNCEN AN peLleHns NPakTMYeCckux 3agad u NpeacTaBneHns aHHbIX.

ApundmeTn4eCcKnin KopeHb HaTyparbHOW CTEeMNeHn 1 ero cBorcTea. [JencTemsa ¢ apudPmMeTU4eckumm
KOPHAMMW HaTypanbHOW CTEMNEHMN.

CreneHb € paumoHanbHbIM NMOKasaTenem 1 ee CBONCTBA, CTeNeHb C AeNCTBUTENbHBIM NoKasaTenem.

Norapudm yucna. Ceorictea norapmudma. [JecatuyHble n HaTypanbHble Torapudmel.

CVHYyC, KOCMHYC M TaHreHC, KOTaHreHC YMCrOBOro aprymeHTa. APKCUMHYC, apKKOCMHYC, apKTaHreHC
YMCMNOBOTO aprymMmeHTa.

2. YpaBHeHVs 1 HepaBeHCTBa.

ToxpgecTBa 1 ToXOECTBEHHble Npeobpa3oBaHns. YpaBHEHME, KOPeHb ypaBHEHUs. PaBHOCUNbHbIE
ypaBHEHWS U ypaBHEHMSA-CNeAcTBNs. HepaBeHCTBO, peLleHe HepaBeHCTBa.

OcHOBHble MeTOObl pelleHns uenbix W ApobHO-pauMOHanbHbIX YPaBHEHUA U HEPaBEHCTB.
MHorouneHbl OT ogHON nepemeHHoW. [leneHne MHOroysieHa Ha MHOrouvneH ¢ octatkom. Teopema beay.
MHorouneHs! ¢ uensiMn koadpduumeHTamn. Teopema Buera.

Mpeobpa3oBaHUs 4YMCMOBBLIX BbIPaXEHWWA, coaepXalmx cTeneHu u kopHu. [lpeobpasoBaHue
BbIPaXeHU, coaepaLymx rorapmdmei.

MpeobpasoBaHue TPUrOHOMETPUYECKNX BblpaxeHuin. OCHOBHbIE TPUrOHOMeTpudeckme opMynbl.

YpaBHeHMe, KOpeHb YypaBHeHUS. HepaBeHCTBO, pelleHne HepaBeHcTBa. MeTtoa MHTepBanos.

PelueHune uenbix n ApoOHO-paUMOHanbHbIX YpaBHEHWUA N HEPABEHCTB.

PelueHune nppaunoHanbHbIX ypaBHEHUI N HEPABEHCTB.

Norapudpmnyeckme ypasHeHusi. OCHOBHbIE METOAbI PELLUEHNS NTOrapuMNYecKnx ypaBHEHU

PelueHne TpUroHOMETPUYECKNX YPaBHEHUIA.

lMpumeHeHne ypaBHEHMIN U HEPABEHCTB K PELLEHNI0 MaTeMaTUYeCcKnx 3adad U 3agad us pasnunyHbix
obnacTten Haykun 1 peanbHOW XNU3HW.

PelleHune cuctem nuHenHbIX ypaBHeHW. Matpuua cuctembl NUHENHbIX ypaBHeHun. OnpegenuTens
MaTpuubl 2 X 2, ero reoMeTpuyeckMin CMbICIT U CBOWCTBA, BblYMCIIEHME €ro 3HayeHusl, MpUMeHeHue
onpepenuTens AN pelweHus CUCTEMbI NIMHENHbLIX YpaBHEHUI. PelleHne npuknagHbIX 3agay ¢ NoMoLLbo
CUCTEMBbI NMHENHBbIX YpaBHEHMN. ViccnegoBaHWe MNOCTPOEHHOW MOAENW C MNOMOLLLI0  MaTpuy U
onpegenuTenen.

[MocTpoeHne maTemMaTU4eCcknx Moaenen pearnbHON CUTyaLmMmM C NOMOLLLbIO YPaBHEHWIA N HEPABEHCTB.
lMpuMeHeHne ypaBHEHWA W HEPaBEHCTB K PELUeHUIO MaTeMaTMyeckux 3afjad M 3afjadvy U3 pasfmyHbIX
obnacTten Haykun 1 peanbHOW XNU3HW.

3. ®dyHKUMKM 1 rpaduki.

®yHKkuMA, cnocobbl 3agaHus yHKuMM. B3ammHo obpatHble dyHKUMKU. Komnosuums dyHKUMA.
Mpaduk yHKLMKN. AnemeHTapHble NPeobpa3oBaHms rpadkoB PYHKLMIA.

O6nactb onpegeneHnss U MHOXECTBO 3HadeHun yHkumn. Hynn  dyHKumMn. TpomexyTku
3HaKOMOCTOSAHCTBA. YeTHble 1 HeveTHble pyHKLMK. MNMepuoaunyeckne pyHKLMK. NPOMEXYTKM MOHOTOHHOCTH
dyHKLMKN. Makcumymbl 1 MUHUMYMbI pyHKUMKM. Hambonbluee M HavMeHbluee 3HaYeHUs1 (PYHKLMU Ha
NpoMexyTKe.

JNlvHeriHada, kBagpatuyHas W ApobOHO-nNuHenHas yHKUMK. OneMeHTapHoe WccnegoBaHue u
NOCTPOEHME UX rPadnKoB.

CTteneHHasa yHKUMS C HaTyparbHbIM U LenbiM nokasartenem. Ee ceonctea u rpacumk. ConcTea u
rpadouK KOPHA N-OM CTENEHMN.

[NokasaTtenbHasa n norapugmMmmnyeckasa OyHKLUKN, X CBOMCTBA U rpadurkn. icnonb3oBaHne rpadmnkos
YHKUMIA N8 peLleHns ypaBHEHUIA.
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TpuroHomeTpudeckass OKPY>XHOCTb, oOrpefeneHne TPUTOHOMETPUYECKUX (DYHKUUM  YMCNOBOrO
aprymeHTa.

dyHKUMOHaNbHbIE 3aBMCMMOCTW B peanbHbIX Mpoueccax W sBneHusx. [padukn peanbHbIX
3aBNCMMOCTEN.

4. Hayana matemaTn4eckoro aHanuaa.
MocnegoBaTtenbHOCTU, CNOCO6LI 3ad4aHnst NocrnegoBaTenbHOCTEN. MeTog MaTeMaTU4eCKON

WHAYKUMN. MOHOTOHHbIE N OrpaHMYEHHbIE NOCNenoBaTeNbHOCTU. VIcToprsi BO3HNKHOBEHNS
MaTeMaTU4YeCcKoro aHanusa kak aHannsa 6eCKOHeYHO ManbliX.

ApudmeTtuyeckast U reomeTpuyeckasa nporpeccum. beckoHeuHo ybbiBatoLaa reoMmeTpuyeckas
nporpeccud. Cymma 6eckoHeuYHO ybbIBatOLLEN FEOMETPUYECKON nporpeccun. JINHenHbIn n
3KCMOHEHUMarnbHbIA pocT. Yucno e. dopmyna cnoxHbiX NpoueHToB. Micnonb3oBaHue nporpeccun ang
peLLeHuns peanbHbIX 3agay NPUKNagHoro xapakrepa.

HenpepbIBHbIE (PYHKLMM 1 UX CBONCTBA. TOYKM pa3pbiBa. ACMMNTOTbI rpadduKoB yHKLINIA.
CaowicTBa pyHKUMIA HENPEepPbIBHbIX Ha oTpe3ke. MeToa nHTepBanoB ANs peLleHns HEPaBEHCTB.
MprmeHeHne CBOMCTB HENPEePbIBHbLIX (PYHKUUI AN pelleHns 3agad.

MepBas n BTopas npoussogHble pyHkunn. OnpegeneHne, reomeTpuyeckun n U3NYeCcKMin CMbICH
NPoOn3BOAHON. YpaBHEHME KacaTenbHOW K rpacomky pyHKUmMK.

MpousBoaHble anemMeHTapHbIX PYHKUMIA. [ponsBogHasi CyMMbl, NPOM3BELAEHNS], YACTHOIO U
KOMMO3NLUMM PYHKLWA.

5. MHoXecTBa 1 noruka.

MHoxecTBO, onepaumu Hag MHoxecTBaMu. [uarpammbl 3unepa-BenHa. MMpumMeHeHne TeopeTumko-
MHOXECTBEHHOro annapara AN OnucaHus pearibHbIX MPOLECCOB U SBMEHWA, NPWU pelleHnn 3agay u3
Apyrmx y4ebHbIx NpeameToB.

Onpep,eneHme, Teopema, CBOWCTBO MaTemMaTuMdeckoro oObekTa, CrneacTBMe, [oKasaTenbCTBO,
PaBHOCUITbHbIE YPAaBHEHUA.

"leomeTpuna”
1. MNpsiMble 1 NNOCKOCTY B MPOCTPaHCTBE.

OcHoBHblE MOHATUA cTepeoMeTpun. Todka, MpsMasl, MOCKOCTb, NPOCTPaHCTBO. [oHATMe 06
aKCMOMaTU4ECKOM MOCTPOEHNN CTEPEOMETPUM: aKCUOMbI CTEPEOMETPUM U CNEACTBUS U3 HUX.

B3avMHoe pacnonoxeHve nMpsMbIX B MNPOCTPaHCTBE: MNepecekalwowmecs, napanmnenbHble Wt
cKpelymBatolmecs npsamble. NapannensbHOCTb NPAMbIX U NNIOCKOCTEN B MPOCTPAHCTBE: napannenbHble
npsiMble B NPOCTPaHCTBE, NapannenbHOCTb TPeX NPSMbIX, NaparnsenbHOCTb NPSIMON U NNOCKOCTU. YTnbl €
COHarnpaBneHHbIMU CTOPOHaMK1, Yron Mexay npsMbiMUA B NpocTpaHcTBe. [lapannenbHoCcTb MOCKOCTEN:
napannenbHble MMOCKOCTW, CBOWCTBA napannernbHbIX nnockocten. [Mpoctenne npocTpaHCTBEHHbIE
durypbl Ha NNOCKOCTW: TeTpasaap, Kyb, napannenenunes, NOCTPOEHNE CEYEHUI.

MepneHanKynspHOCTL NPSIMON M MNOCKOCTU: NEPNEHAUKYNSIPHLIE NPAIMbIE B MPOCTPAHCTBE, NPsIMble
napannernsHble U NepneHanKynspHbIe K NIOCKOCTH, NPU3HaK NepreHaNKyNapHOCTA NPSIMON 1 NIIOCKOCTW,
Teopema O MPsMON MNepPrneHAUKYNSIPHOW MNOCKOCTU. YrMbl B MPOCTPaHCTBE: Yron Mexay npsiMon u
NMOCKOCTbIO, ABYrPaHHbIA Yron, NUHENHbIA yron AByrpaHHoro yrna. [lepneHaukynsp U HakMoHHbIE:
paccTosiHMe OT TOYKM [0 MMOCKOCTM, PacCTOsiHUE OT MNPSIMOM OO0 MNOCKOCTM, MPOEKuMsi urypbl Ha
NnockocTb. MNepneHanKynspHOCTb NIOCKOCTE: NPU3HaK NepneHanKynsapHOCTU ABYX NockocTel. TeopemMa
O Tpex nepneHaunKynspax.

Yrmbl B NPOCTpaHCTBE:. Yyron mexany FlpFlMOI7I N MJOCKOCTbIO, D,ByrpaHHbIIZ yron, JNIMHENHbIN yron
AOBYrpaHHOro yrna. TpexrpaHan?l N MHOTOrpaHHbIe Yyrnbl. CBoWncTBa NOCKMX yrnoB MHOrorpaHHoOro yrna.
CeovicTBa NNOCKMX W OBYrpaHHbIX YIIOB TPEXrpaHHOro yrna. TeopeMbl KOCMHYCOB W CUHYCOB L0114
TpexrpaHHoro yrna.

2. MHororpaHHuKM.
Buabl MHororpaHHukoB, pasBepTka MHororpaHHuka. [lpuama: n-yronbHas npusma, npsmas u

HaKNoHHasi npuambl, GoKoBasi U MNOMNHasi MOBEPXHOCTb Mpu3ambl. [lapannenenvnen, NpPsiMOYrorbHbIV
napannenenunes n ero cBoMcTea. Kpatyaniume nytu Ha NoBepXHOCTU MHOrorpaHHuka. Teopema Junepa.
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MpoctpaHcTBeHHas Teopema [lMudpbaropa. Mupamuga: n-yronbHas nupamuaa, npaBubHas U ycedeHHasi
nupamnapbl. Conctea pebep n GOKOBbIX rpaHen npaBunbHOW NupaMmuabl. [1paBunbHbIE MHOFOrPaHHUKK:
npaeBunbHas nNpusma W npaBunbHas nNMpamuga, npaBunNbHas TpeyronbHag nupamuaa v npaBUmbHbIN
TeTpaaap, kyb. MNpeacrasneHne o npaBuUnbHbLIX MHOTOrPaHHMKaX: OKTa’3ap, AoAeKkasgp u nkocaagp.

BbluncneHve anMemMeHTOB MHOrorpaHHuWKoB: pebpa, auaroHanu, yrmbl. [lnowaab 6GokoBoi
MOBEPXHOCTU W MOSTHOM MOBEPXHOCTU MpPsSIMOW MPW3Mbl, MAoWadb OCHOBaHWA, Teopema O OOKOBOVA
NMOBEPXHOCTM NpsiMoi Npuamebl. Mnowaab 60koBOI MOBEPXHOCTU 1 MOBEPXHOCTU NPaBUIbHON NMpamMugbl,
Teopema O MnoLwaamn yceveHHon nupamumasbi.

CumMMeTpusa B NPOCTpaHCTBE. OreMeHTbl CUMMETPUM MPaBUMbHbIX MHOMOrpaHHMKoB. CUMMETpPUS B

npaBuiibHOM MHOrorpaHHMKe: CMUMMETPUA napannenenumnena, CUMMeETpua npaBuiibHbIX MPU3M,
cuMMeTpua ﬂpaBMﬂbHOVI nMpamMmumabl.

3. BekTopbl 1 KOOpAMHATLI B NPOCTPaHCTBE.

[MoHATWA: BEKTOP B NPOCTPaHCTBE, HYfIEBON BEKTOP, AIMHA HEHYNEBOr0 BEKTOPa, BEKTOPbI
KONMnuHeapHble, COHanpaBneHHbIE 1 MPOTMBOMNOMNOXHO HanpasneHHble BEKTOPbl. PaBeHCTBO BEKTOPOB.
[enctensa c BekTopamu: CroXeHne 1 BblYUTaHNe BEKTOPOB, CyMMa HECKOSbKUX BEKTOPOB, YMHOXEHWEe
BeKTopa Ha 4ncno. CBONCTBa CroXeHns BeKTopoB. CBONCTBA YMHOXEHUS BEKTOPA Ha Yucro. MNoHsaTtre
KOMMnaHapHble BekTopbl. [pusHak komnnaHapHOCTM Tpex BekTopoB. [paBuno napannenenunega.
Teopema 0 pa3noxeHun BEKTOpa No TPeM HeKOMMNaHapHbIM BekTopaMm. [1psMoyronbHas cuctema
KoopaumHaT B npocTpaHcTBe. KoopamHatel BekTopa. CBs3b MeXAy KoopaMHaTaMu BeKTopa u
KoopAMHaTaMu Touek. Yron mexay Bektopamu. CkansipHoe npoussegeHue BEKTOPOB.

"BepoATHOCTb U cTaTUCTMKA"

lpad, cBa3HbIV rpad, NyTn B rpade: uuknbl 1 uenu. CTeneHb (BaneHTHOCTb) BepwuHbl. [padbl Ha
nnockoctu. flepesbs.

Cny4yaiHble 3KCMEPUMEHTbI (OMbITbl) U CryYanHble COObITUSA. OnemMeHTapHble cobbiTust (Mcxoapl).
BeposATHOCTb cny4varHoro cobbitvsa. bnnsocTb 4acToTbl U BEPOATHOCTU COObITUR. CrnyyalHble OMbIThl C
pPaBHOBO3MOXXHbIMW 3f1IeMEHTapPHLIMU CODOLITUSIMM.

Onepauun Hag cobbITUsIMU: NnepecedeHne, obbeauHeEHNE, NPOTUBONONOXHbIE COOLITUA. [Juarpammbl
Onnepa. dopmyna cnoxeHusi BEPOATHOCTEN.

YcnoBHasi BEpOATHOCTb. YMHOXeEHUe BeposiTHOCTeNn. [lepeBo criydyanHoro akcnepumeHTta. dopmyna
nornHown BepoaTHocTu. ®opmyna baneca. HesaBrcrMble cobbITUs.

BuvHapHbIn criyyaviHbI OnbIT (MCMbITaHWE), ycnex u Heygada. HesaBucumblie ucnbiTaHuns. Cepus
He3aBUCMMbIX WCMbITAHUW [0 nepsoro ycnexa. [lepectaHoBkn u dakTopuan. Yucro codveTaHun.
TpeyronbHuk MNackans. ®opmyna 6uHoma HetoToHa.

CodepxaHue oby4yeHusi 80 2 cemecmpe.

"Anre6pa U Hauyana maTemMaTM4yeckoro aHanusa"
1. Yncna n BblMUCEHUSA.

HaTypanbHble un uenslie yucna. NpuMeHeHne NpuU3HaKoB AENUMOCTU LEMNbIX Yucen, HanbdomnbLuni
obwwin penutens (ganee - HOO) n HauMeHbluee obuiee kpaTHoe (aanee - HOK), octaTtkoB no mogynto,
anroputma EBknnaa ans peleHns 3agad B LEnNbIX Yncnax.

KomnnekcHble umucrna. Anrebpavyeckass M TpuUroHometTpuyeckass oopMbl 3anmMcyu KOMIMIIEKCHOMO
yucra. ApudmMeTnyeckme onepauum ¢ KOMMIEKCHbIMU Yncramu. 3obpakeHne KOMMMEKCHbIX YMCen Ha
KoopanHaTHowm nrockoctn. Popmyna Myaepa. KopHu n-oin cTeneHmn ns KOMMIekcHoro ynucna. NpumeHexnne
KOMIMMEKCHbIX Yncen Ansa peweHnsa pusndecknx n reoMeTpmyecknx 3agay.

2. YpaBHeHWs1 1 HepaBEHCTBaA.

Cuctembl NUHENHbIX ypaBHEHUN. PelueHne npvknagHbiX 3ajavy C NOMOLLbIO CUCTEMbI JIMHEWNHbIX
YypaBHEHW.

CwncTeMbl 1 COBOKYMHOCTU pauyoHaribHbIX YpaBHEHWI U HEPABEHCTB.

OcHOBHblE MeTOObl pELIeHUss CUCTEM U COBOKYMHOCTEN pauMOHanbHbIX, WppaLUOHarbHbIX,
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nokasaTernbHbIX U NorapumMmnyeckmx ypaBHeHUm.

YpaBHeHUs, HepaBeHCTBa U CUCTEMbI C NapaMeTpamu.

[MpumMeHeHne ypaBHEHWU, CUCTEM N HEPABEHCTB K PeLUeHN0 MaTeMaTUyeckuMx 3agad u 3agad u3
pasnu4yHbIX obriacTen HayKku U pearbHOMN XU3HMW.

3. OYHKUMKN 1 rpadounku.

Mpadhmk Komnosvumm yHKUMA. [eomeTpuyeckme o6pasbl ypaBHEHUM U HEepaBEHCTB Ha
KOOpAWHaTHOM NITOCKOCTMU.

VMcnonb3oBaHue rpacmkoB OyHKUUA AN peLLeHUs ypaBHEHUN N NIUHENHBIX CUCTEM.

padmnueckue meToabl peLleHnsa ypaBHEHMI 1 HepaBeHCTB. [padmyeckme MeToapbl pelleHus 3agad
C napameTpamMu.

Vicnonb3oBaHue rpadukoB yHKUMA ANS UCCNEeAOoBaHUSA NPOLECCOB U 3aBUCMMOCTEMN, KOTOpble
BO3HMKAIOT Npu peLleHnn 3agay ns apyrmx y4ebHbix NpeaMeToB 1 peanbHON XU3HW.

4. Havyana mateMaTnyeckoro aHanusa.

lMpumeHeHne NpOM3BOAHOM K WUCCReaoBaHWO (YHKUMIA Ha MOHOTOHHOCTb M 3KCTPEMYMBbI.
HaxoxgeHve HambonbLIero N HAMMEHbLLETO 3HAYEHMI HENPEPbLIBHON OYHKLIMM Ha OTpE3Ke.

lMpumeHeHne Npou3BOAHON ANA HAXOXAEHUS Haunyyllero pelleHvs B NPUKNagHbiX 3ajadvax, Ans
onpegeneHns CKOpocTu npouecca, 3agaHHoOro YopMynon nnm rpadduKom.

lMepBoobpa3sHasi, OCHOBHOE CBOMCTBO NepBo0obpasHbIX. [lepBoobpasHbie aneMeHTapHbIX YHKLWA.
MpaBuna HaxoxaeHnss NnepBoobpasHbIX.

WHTerpan, ero reometpuyeckui n uanyecknii cmbicn. Boluncnenve uHterpana no dopmyne
HbtoToHa-JlenbHnua. NpumeHeHne nHTerpana ans HaxoXaeHus nrowiagen nnockux cdpuryp n oobemon
reoMeTpuyeckmx Ten.

Mpumepbl  peweHnn guddepeHumnansHblXx  ypaBHeHW. MaTtematnyeckoe MoAenMpoBaHue
pearnbHbIX NPOLECCOB C MOMOLLbIO AnddepeHumnansHbiX YpaBHEHNN.

"leomeTpuna”

1. Tena BpawLeHus.

MoHATMA: uuMNUHAPUYEcKkas NOBEPXHOCTb, KOHMYECKas NMOBEPXHOCTb, cdepnyeckas NoBEepPXHOCTb,
obpasyoLime noBepxHocTen. Tena BpalleHns: UMnmMHApP, KOHYC, yCeYeHHbIN KOHYC, cdepa, wap. BsanMHoe
pacnonoxeHue cepbl N NNOCKOCTU, KacaTenbHas NIIOCKOCTb K cdepe. M3obpaxeHne Ten BpalleHns Ha
nnockoctun. PassepTka unnuHapa n koHyca. CuMMeTpus cdepsl 1 Wwapa.

O6bem. OcHoBHble cBoMCTBa o0Ob6bemMoB Ten. Teopema 06 o0O6bemMe NPSAMOYrofbHOIO
napannenenunega v crnegctems u3 Hee. OBbeM NPAMOW U HAKMOHHOW NPWU3MbI, LMNMHAPA, NMpamugsl u
KoHyca. O6bem Liapa v LapoBOro cerMmeHTa.

KombuHauun Ten BpalLeHnss 1 MHOrorpaHHMKOB. [punama, BiMcaHHas B LMMMHAP, ONUCcaHHas OKOMo
uunuHapa. MNepeceveHne cdepsl U LWapa ¢ NIOCKoCTbio. KacaHue wapa n cepbl NIockocTbio. MNoHsaTre
MHOFOrpaHHMKa, ONMCaHHOro OKOMNO cdpepbl, cepbl, BAIMCAHHOMW B MHOTOrpaHHWK v TENOo BpalleHus.

Mnowagb NOBEpPXHOCTW UWNMHAPA, KOHyca, nnowaab cdepbl M ee yvacTel. [MopoGue B
npoctpaHcTBe. OTHOLEHMEe 0GLEMOB, NoWagen MoBepxHocTel MnodoGHbIX duryp. MpeoGpasoBaHue
nogobus, romotetus. PelleHne 3agay Ha NNOCKOCTU C UCMOMb30BaHNEM CTEPEOMETPUYECKUX METOAOB.

nOCTpOGHMe ceyeHunmn MHOIorpaHHMKOB 1 TeEN BpalleHunA: cedeHua uunnHgpa (napanneano n
nepneHankynapHoO OCVI), CcevyeHnda KOHycCa (napanneanoe OCHOBaHWMIO N npoxoasillee 4vepel BepLLIMHy),
ce4vyeHnda wapa, MeTodbl NMoCTpoeHus CeYeHun: MeToq cnegoB, MeTon BHYTPEHHEro npoeKkTnpoBaHUA,
MeTo[ nepeHoca ceKyLu,e|7| MJIOCKOCTW.

2. BekTOopbl 1 KOOpAMHATLI B NPOCTPAHCTBE.

BekTopbl B NnpocTpaHcTee. Onepaunmn Hag BekTopamu. BekTopHoe yMHOXeHWe BekTopoB. CBOICTBA
BEKTOPHOIO YMHOXeHUs. MNpsaMoyronbHas cuctemMa KoopauHaT B npocTpaHcTBe. KoopauHaTbl BeKTopa.
PasnoxeHue BekTopa no 6asucy. KoopanHaTHO-BEKTOPHbIN MeToA NpW PeLLUeHUN FeOMETPUYECKUX 3adav.

3. [IBXXeHns1 B NpoCTpaHCTBe.

OBmxkeHna npoctpaHcTBa. OToOpaxeHus. [OBwxeHuss n paseHcTBO duryp. O6wme cBolicTBa
OBWKEHWIA. Buabl [OBWXEHWA: napannenbHbll NepeHoc, LeHTpanbHas CUMMETPUS, 3epkalbHas
CUMMETPUSI, NOBOPOT BOKPYT nNpsiMon. [peobpasoBaHusa nopobus. MNpsmas v ccepa dvinepa.

"BepoATHOCTb U cTaTUCTMKA"
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Cepus HesaBUCUMBIX UCMbITaHN BepHynnu. CnyvanHbli BbIGOP N3 KOHEYHOW COBOKYMHOCTW.

CniyyaiiHas BenmumnHa. PacnpeneneHue BeposiTHocTel. [lnarpamma pacnpegenexusi. Onepaumv Hag
cryyaiiHblMU BenuuMHamu. BuHapHas criyvaiiHas BenuuuHa. Mpumepbl pacnpeeneHvii, B TOM 4Yucne
reomeTpuyeckoe 1 GUHoMUanbHoe.

CoBmecTHOEe pacnpeneneHne AByx CﬂyHaVIHbIX Benu4ynH. HesaBucnmblie cnyanlele BENMNYUNHBbI.

UuncnoBble XapaKTEPUCTMKU CIyYalHbIX BEMWYMH: MaTeMaTMdeckoe OXuaaHue, gucnepcust u
CTaHOapTHOe OTKIoHeHKe. [NpumMepbl NPUMEHEHNST MaTEMaTMYECKOrO OXnaaHusi, B TOM YnCre B 3agadax
13 NoBCeAHEBHON XM3HU. MaTtemaTnyeckoe oxmnagaHme GUHapHONM criyqyanHom BenuynHel. MatemaTtuveckoe
OXMOaHue CyMMbl CrlyvarHbIX BenuuMH. Matemartudeckoe oXugaHue U OUCrnepcusi reoMeTpUYeckoro u
OvHOMManbLHOro pacnpegeneHuin.

3akoH GonblMX uMcen M ero ponb B Hayke, npupoge u obuwectee. BbibopouHbii MeToa
nccnegoBaHui.
HepaseHcTBO YebbiweBa. Teopema Yebuiwesa. Teopema bepHynnu. 3akoH 60nbLLMX Yncen.
BbibopoyHbIn MeToa nccnegosaHmin. BeilbopoyHble xapaktepuctukn. OueHBaHne BEPOSTHOCTU COBbITUSA
no BbIBOPOYHBIM AaHHbIM. [1poBepka NPOCTENLLNX TMNOTES C MOMOLLBI0 U3YYEHHbIX pacnpeaeneHni.
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4. TEMATUYECKOE NJITIAHUPOBAHUE

Koabl npeaMeTHbIX, MeTanpeaMeTHbIX,

Ne O6bem
/ Tema 3aHATUA FINYHOCTHbIX pe3yrnbTaToB, (hOPMMPOBAHUIO
nn B Hacax KOTOPbIX CnOCOGCTByET AJIeMEeHT nporpamMmmbli
1 2 3 4
Pasgen 1. Yucna v BbipaxeHus. 16

HaTypanbHble 1 uenble yucna. MNpusHakn AenMMmocTu uenbix yncen. NprMeHeHne npnsHakos
AenMMocCTu uenbix yncen, Hanbonblwmmn obwmn genutens (ganee - HOM) u HaumeHbLee

JN1P3aB1, [1PaB2, J1IPaB3, J1IPaB4, JIPaB5; MPca1,
MPcpn2, MPca3, MPco4, MPca5, MPca6, MPca7;

1. 2
obuiee kpaTHoe (panee - HOK), octaTtkoB no moaynto, anroputma EBknuaa ansa peluenns
3aJay B LernblX Ynucnax.
PauunoHanbHble yicna. O6bIKHOBEHHbIE U AeCATUYHbIE ApOobun, NPOLEHTbI, 6eCKOHEYHbIE NPre1, NIPre2, NIPre3, J1IPre4, J1IPre5, J1Pres6,
2. nepuoamnyeckue apobu. ApudmeTnyeckme onepauum ¢ paumoHanbHbIMU Yciamu, 2 npre7; MP6na1, MP6na2, MP6na3, MP6na4,
npeo6pa3oBaH1st YNCTIOBLIX BbIPAXKEHWIA. MP6na5, MP6ra6
JencrteutenbHble 4yucna. PauuoHanbHble U vppauuoHanbHble 4Yucna. ApudmeTnyeckue nPre1, NPre2, NPre3, NPra4, I1Prs5, IPrs6,
3. onepauun ¢ AeNCTBUTENbHLIMU Yncramu. MpuBnmKEHHbIE BLIYMCIIEHUS, NpaBuUia OKPYrieHus, 2 nPre7; MP6na1, MP6na2, MP6na3, MP6na4,
NPVKWIKA M OLiEHKa pe3yNbTaTa BblUUCIEHWIA. MP6na5, MP6na6, MP1
ApndMeTMYECKMA KOPEHb HaTypanbHOW CTEMEHM WU €ero CBOWCTBA. Oenctena ¢ NPace1, NIPace2, JIPacB3, JIPace4; MP6ua1,
4. apUPOMETUYECKMUN KOPHAMU HaTyparnbHON CTENEHN. 2 MP61a2, MP6ua3, MP6uad, MP6ua5, MP6ua6,
MP6ua7, MP6ug8, MP6ug11, MPona12,
MP6ua13, MP6ug14
CreneHb c LenbiM nokasateneMm. CteneHb € pauMoHarnbHbIM nokasarternem " eé NPsce1, NPace2, NPacs3, NPacs4; MP6ual,
5 CBOWCTBa, CTENeHb C AeiCTBUTENbHLIM NokasaTenem. MpeoGpa3oBaHUA YNCMOBbIX BbIPaXEHU, 2 MP6ua2, MP6ua3, MP6ua4, MP6uas, MP6uas,
cofepxaLLmx CTeNeHn 1 KOpHMW. MP6ua7, MP6ua8, MP6ua11, MPona12,
MP6ua13, MPoun14
6 llpakmu4eckoe 3aHssmue 1. Jlorapudm uucna. Cponctea norapudpma. [decAaTudHble U 2 NPre1, NPre2, NPre3, N1Pre4, J1Pre5, J1IPre6,
' HaTyparbHble norapndmsbl. Mpeobpa3oBaHre BblpaXKeHWUI, cogepkalumx norapudmel. nPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP2
lMpakmu4deckoe 3aHsamue 2. CUHYC, KOCWHYC, TaHreHC, KOTaHIeHC YMCIIOBOro aprymeHTa. NPace1, NPacs2, JIPace3, JIPacs4; MP6ua1,
7 ADKCUHYC,  apKKOCMHYC W apKTaHreHC  4YucrnoBoro  aprymeHTa.  [lpeobpasoBaHue 2 MPG6ua2, MP6ua3, MP6uad, MP6nas, MPEuag,
TPUrOHOMETPUYECKUX BblpaXeHUit. OCHOBHbIE TPUTOHOMETPUYECKUE POPMYIIbI. MP6ua7, MP61a8, MPua11, MPoua12,
MP6ua13, MP6ug14
lMpakmu4eckoe 3aHssmue 3. KomnnekcHble yucna. Anrebpanyeckas n TpuroHoMmeTpuyeckas NPre1, NPre2, NPre3, J1Pre4, JIPre5, J1Prs6,
8. ¢bopMbI 3anMcK KOMMNIEKCHOro Yucna. ApudMeTyeckme onepaumy ¢ KOMMIEKCHbIMU Yucnamu. 2 nPre7; MPo1, MPo2, MPo3, MPo4, MPo5;
MN306pakeHne KOMNIIEKCHbIX YMCEN Ha KOOPAMHATHOM NIIOCKOCTY.
Tekywuii kOHmMpoJib no pasdeny 1 (NMCbMeHHbIE NpaKTU4eckne paboThbl, YCTHbIN ONPocC, TECTUPOBAHME)
Pasagen 2. ®yHKUUM n rpaduku. 12
®yHKUKMA, cnocobbl 3agaHnsa yHKUMK. padmk pyHKunm ObnacTb onpeaeneHus 1 MHOXeCTBO nPre1, NPre2, NPre3, IPre4, ITPres, J1Prs6,
9 3HauYeHuin pyHKUMK. Hynu doyHKumn. MpomexxyTKM 3HaKOMOCTOSHCTBA. YETHbIe U HeYETHbIe 5 nPre7; MPo1, MPo2, MPo3, MPo4, MPo5;
’ dyHKUMN. [Meprnogudeckne yHKUMN. NPOMEXYTKM MOHOTOHHOCTU (PYHKUUKN. MakcMyMbl
MUHUMYMbl pyHKUMM. Hanbonbluee 1 HavMeHbLiee 3HavYeHne hYHKLMM Ha MPOMEXKYTKE.
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JlnHenHag, kBagpaTnyHasa n ApobHO-NMHeNnHasa PyHKUUKN. SnemMmeHTapHoe uccnegoBaHme u

NPre1, J1IPre2, J1Pre3, J1Pre4, J1Pre5, J1Pre6,

10. nocTpoeHue nx rpadmkoB. BsanmHo oGpaTtHble dYHKLMN. 2 nPre7; MPo1, MPo2, MPo3, MPo4, MPo5;
VMcnonb3oBaHne rpadpmkoB PyHKUMIA ANS peLUeHNst YypaBHEHUA U NMUHENHBIX CUCTEM. NPre1, NPre2, NPrae3, I1Pre4, J1Pra5, J1IPre6,
11. ®yHKUMOHambHbIE 3aBUCUMOCTM B pearbHbIX npoueccax u asneHunax. Fpadukn peanbHbix 2 nPre7; MP6na1, MP6na2, MP6na3, MP6na4,
3aBMCHMOCTEIA. MP6naS5, MP6na6
12 lMpakmu4eckoe 3aHsimue 4. CBOWCTBaA U rpacpmkn TPUrOHOMETPUHECKMX (DYHKLIMIA. 5 NPae1, NP3a82, NPaB3, NP3e4, NIPas5; MPca,
) O6paTHble TPUroHoMeTpu4yeckne yHKLIMM. MPca2, MPca3, MPcad, MPcas, MPca6, MPca7;
lMpakmu4eckoe 3aHsimue 5. [lokasaTenbHasi U norapudpmmnyeckasn yHKLUK, X CBOWCTBA U NPaB1, NIPaB2, N1P383, N1Pas4, NIPas5; MPca1,
13. rpacukm. 2 MPcn2, MPca3, MPca4, MPca5, MPcn6, MPca7;
NP5
lMpakmu4eckoe 3aHsimue 6. TpuUroHoMeTpU4eckas OKPYXHOCTb, onpeaeneHne J1PaB1, NIP3B2, J1P3B3, J1IPaB4, JIPa85; MPca1,
14. TPUITOHOMETPUYECKMX (PYHKLMIA YNCMOBOrO apryMeHTa. TpuroHomeTpuyeckne yHKLUMN, NX 2 MPca2, MPca3, MPca4, MPcas, MPca6, MPca7;
CBOWCTBA 1 rpadouKMm. nPs
Tekywuii KOHMposib no pasdesty 2 (NMCbMEHHbIE NpakTUyYeckme paboTbl, YCTHbIA ONpoC,
TECTMpPOBaHME)
Pasgen 3. YpaBHeHuUsi U HepaBeHCTBaA. 20
YpaBHeHuWe, KopeHb ypaBHeHMs1. HepaBeHCTBO, pelleHne HepaBeHcTBa. MeToq MHTEpBanoB. NPae1, NP3s82, NPaB3, IIP3e4, NIPas5; MPca,
15. PelueHune uenbix 1 Apo6HO-paLMoHarbHbIX YpaBHEHMI U HepaBeHCTB. OCHOBHbIE METObI 2 MPca2, MPca3, MPca4, MPcas, MPca6, MPca7;
peleHuss uenbiX U Apo6HO-pauMoHanbHbIX  yYpaBHEHUI M HEPABEHCTB.
MaTpuua cucteMbl NMMHENHbIX ypaBHeHUn. OnpegenuTens MaTpuubl 2X2, ero reoMeTpuyecKkmmn nPre1, NPre2, NPre3, NPre4, I1Pre5, J1Prs6,
16. CMbICI1 U CBOWCTBA, BbIYMCIIEHNE €r0 3HAaYEHUs!, NPUMeHeHWe onpeaenuTens Ans pelleHns 2 NnPrs7; MPo1, MPo2, MPo3, MPo4, MPo5; NP3
CUCTEMbBI IMHENHBIX YPaBHEHWUN.
lMprMeHeHne ypaBHEHUI U HEPABEHCTB K peLLeHnio MaTemMaTUYeCKMX 3agad 1 3agay us TPre1, JIPre2, J1Pre3, J1Pre4, J1Pre5, J1Pre6,
17. pa3nnuHbIX 0GnacTel Hayku 1 pearnbHOW Xu3HW. MocTpoeHne mateMaTU4ECKUX Moaeneit 2 nPre7; MPco1, MPco2, MPco4, MPco5, MPco6,
peanbHON CUTYaLMM C NOMOLLLIO YPaBHEHUI N HEPABEHCTB. MPco7; NP3
YpaBHeHUS, HEPaBEHCTBA 1 CUCTEMBI C NapamMeTpamMMm. nPra1, NPre2, NPre3, NPrs4, JIPrse5, NPrs6,
18. 2 NPre7; MP6na1, MP6na2, MP6na3, MPona4,
MP6na5, MP6na6
Mpakmu4eckoe 3aHssmue 7. VippaunoHanbHble ypaBHEHUst U HepaBeHCcTBa. OCHOBHbIE NPas1, NP3B2, P33, NP4, [IPas5; MPca,
19. MeToAbl peLIeHUs ppaLuoHasbHbIX YPaBHEHUN Y HEPABEHCTB. 2 I\I'I/Ilf??ﬂzl MPca3, MPca4, MPca5, MPca6, MPca7;
lpakmu4eckoe 3aHsimue 8. [NokasaTenbHble ypaBHeHUs U HepaBeHcTBa. OCHOBHbIE MeTOAbI npre1, NPre2, J1Pre3, J1Pre4, J1Pres, JTPre6,
20. peLleHUsi NoKasaTeNbHbIX YpaBHEHWIA U HepPaBEHCTB. 2 nPre7; MPco1, MPco2, MPco4, MPco5, MPcob,
MPco7; NP2; NP9
lNpakmu4eckoe 3aHssmue 9. Jlorapudpmnyeckme ypasHeHus n HepaBeHcTBa. OCHOBHbIE NPag1, NNPaB2, NNP3B3, NPag4, NIPs85; MPca1,
21 MeToAbl peLleHns NorapuMUUYecknx ypaBHEHUN Y HEPABEHCTB. 2 |\I_|/|FF)’§£L2, MPca3, MPca4, MPca5, MPca6, MPca7;
lMpakmu4eckoe 3aHssmue 10. PelwieHne TpuroHomeTpuyeckux ypasHeHuin. OT6op KopHen NPre1, NPre2, NNPre3, 11Pre4, J1Pre5, J1Prse6,
22. TPUrOHOMETPUYECKUX YPaBHEHMIA C MOMOLLIbIO TPUTOHOMETPUYECKOW OKPYXKHOCTU. PelueHne 2 nPre7; MP6rna1, MP6na2, MP6na3, MP6na4,
TPUrOHOMETPUYECKVX HEPABEHCTB. MPGna5, MP6na6
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lMpakmu4eckoe 3aHsimue 11. PaBHOCUIbHbIE CUCTEMbI U CUCTEMbI-CITEACTBUS.

NPre1, J1IPre2, J1Pre3, J1Pre4, J1Pre5, J1Pre6,

23. PaBHoOCUMbHbIE HepaBeHCTBa. CUCTEMbI M COBOKYMHOCTU paLMOHasbHbIX YPaBHEHWIA 1 2 NnPra7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1
HepaBeHCTB. PelleHne npuknagHbix 3a4ay C NOMOLLbIO CUCTEMbI IMHENHbIX YPaBHEHWIA.
CamocmosimenbHasi paboma oby4aroujuxcsi. [puMeHeHne ypaBHEHWUA, CUCTEM U NPacB1, NPacs2, JIPace3, [IPacs4; MP6ua1,
24 HEePaBEHCTB K pPeLLIeHMI0 MaTemMaTUYeCckmMx 3aaad 1 3aaad M3 pasnuuHbix obnacten Hayku u 2 MP6un2, MPéua3, MP6ua4, MP6éuas, MP61ae,
pearnbHO XN3HU. MP6ua7, MP6ua8, MPéuag11, MP6ua12,
MP6ua13, MPoun14
Texkywuli KOHMpPob No pasdesy 3 (NMUCbMEHHbIE NPaKTUYeCKMe paboTbl, YCTHbIA OMnpoc,
TECTMPOBaHME)
Pasgen 4. Hayana mateMaTuyecKkoro aHanusa. 18
NocnepoBaTenbHOCTU, cnocobbl 3agaHnsa nocnegosaTenbHocTen. MOHOTOHHbIE JTIPace1, JIPacB2, J1PacB3, JIPace4; MP6ua1,
25 nocnefoBaTensHOCTU. JIMHEHBIA 1 3KCMOHEHUMarnbHbIA pocT. Yucro e. 2 MP6na2, MP6un3, MP6un4, MP6uas, MP6uzs,
MP6ua7, MP6ug8, MP6ug11, MPona12,
MP6ua13, MP6ug14
ApundmeTmyeckas n reomeTpudeckas nporpeccun. beckoHeyHo ybbiBatoLasa reomeTpuyeckasi NPre1, NPre2, NPrae3, N1Pre4, J1Pra5, I1IPre6,
26 nporpeccusi. Cymma 6eckoHeqHo yGbiBatoLLel reoMeTpuyeckon nporpeccun. dopmyna 5 npPre7; MPo1, MPo2, MPo3, MPo4, MPo5; TP1
' CMOXHbIX NPOLEHTOB. Micnonb3oBaHne Nporpeccun Ans peLleHns peanbHbIX 3agad
NPUKIagHOro xapakrepa.
HenpepsbiBHble hyHKLMK. [lponsBogHasa yHkLmMK. [eomeTpudeckmin u U3NYeCKuin CMbICh NPre1, NPre2, NPrae3, N1IPre4, J1Pra5, I1IPre6,
27. npou3BoaHou. Mpon3BoaHbIE ANEMEHTaPHBIX YHKLMI. DOPMYIbl HAXOXKAEHNUS NPOVU3BOAHOW 2 nPre7; MP6na1, MP6na2, MP6na3, MP6na4,
CYMMbI, TPOU3BEAEHMS 1 YAaCTHOTO (PYHKLMIA. MP6naS5, MP6na6
MepBasg n BTOpas npousBoAHblE QYHKUMU. YpaBHEHUE KacaTenbHOWN K rpaduky yHKUMN. nPre1, NPre2, NPre3, NPre4, I1Pre5, J1Prs6,
28. Touku paspbiBa. ACUMNTOTbI rpaduKoB qyHKUMA. CBOWCTBa YHKLUMIA HENPEPLIBHLIX Ha 2 nPre7; MP6na1, MP6na2, MP6na3, MP6na4,
lMpakmu4eckoe 3aHssmue 12. [pumeHeHne nNpou3BOAHOM K UccrefoBaHMoo  OYHKUUA NPas1, J1P3B2, 1IP383, /P34, JIPa85; MPca1,
29. Ha MOHOTOHHOCTb M 3KCTPEMYMbI. HaxoxaeHne Haubonbluero ¥ HavMEHbLUEro 3Ha4YeHUs 2 MPca2, MPca3, MPca4, MPcas, MPca6, MPca7;
YHKLMM Ha OTpe3KeE. PS5
lNpakmu4eckoe 3aHssmue 13. lNepBoobpa3Has. Tabnmua nepBoobpasHbix. MNpasuna nPre1, NPre2, NPre3, NPre4, J1Pre5, J1Prs6,
30. HaxoXaeHus nepBoobpasHbIX. 2 NPre7; MP6na1, MP6na2, MP6na3, MP6na4,
MP6na5, MP6na6
31 lMpakmu4eckoe 3aHssmue 14. WHTerpan, ero reoMeTpuyecknin n musndeckmuii CMbICo. > NPre1, NPre2, NPre3, I1Pre4, NPre5, J1Pre6,
' BbluncneHve nHterpana no gpopmyne HototoHa—JlebHMLA. NPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1
lMpakmu4eckoe 3aHsimue 15. [puMeHeHne NHTerpana aAns HaxoXxgeHus nrowaaen NNoCKMX NPacs1, NIPacB2, NTPace3, NIPacs4; MP6ua1,
32 uryp 1 06 bEMOB reoMeTpUYECcKmX Ter. 2 MP6ua2, MP6ua3, MP6uad, MP6uas, MP6uab,
MP6ua7, MP6un8, MP6ua11, MPona12,
MP6ua13, MP6ug14
lMpakmu4eckoe 3aHsimue 16. [Npumepsl peleHnii anddepeHunanbHbIX YpaBHEHNUIA. NPre1, NPre2, NNPre3, I1Pre4, J1Pre5, J1Prs6,
33. MaTtemMaTtuyeckoe MoaenupoBaHue peanbHbIX NPOLECCOB C NOMOLLbIO AU depeHLmanbHbIX 2 nPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1
ypaBHEHUN.
Tekywjuli KOHMpPoJib No pasdesty 4 (NUCbMEHHbIE NPaKTUYECKME paboTbl, YCTHbIA ONpoc,
TECTMPOBaHME)
KoHcynbmauyus 6
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[Ipomexxymo4Hasi ammecmauyusi (3K3aMeH) 6
Bcezo 8 cemecmpe 78
Paszpgen 5. MHoXxecTBa u noruka. 6
MHoxecTBO, onepaunv Hag MHoxecTBamu. [lnarpammbl Sunepa—BenHa. MNpumerHeHne 2 NPaB1, NIPaB2, [1IPaB3, IPas4, N1Pas5; MPca1,
34, TEOPETUKO-MHOXXECTBEHHOTO annapara Ans onMcaHus pearnbHbIX NPOLLECCOB U ABNEHUI, Npu MPca2, MPca3, MPca4, MPcaS, MPca6, MPca7;
peLLeHnn 3aAa4 U3 ApyrX y4ebHbIX NpeaMeToB. NP5
lMpakmu4eckoe 3aHsamue 17. MeToa MaTteMaTny4eCcKon MHOYKLMW. 2 NPaB1, NPaB2, NIP3B3, NIPae4, J1IPas5; MPca,
35. MPca2, MPca3, MPca4, MPcn5, MPca6, MPca7;
NP5
CamocmosimenbHasi paboma oby4yarowuxcsi. AnemMeHTbl MaTEMaTUYECKON JOMUKM. 2 NPas1, JTPaB2, J1PaB3, I1PaB4, J1PaBS; MPcat,
36. MPca2, MPca3, MPca4, MPcn5, MPca6, MPca7;
NP5
Paszgen 6. MNpsMbie n NNOCKOCTU B NPOCTPaHCTBE. 14
37 OCHOBHbIE MOHATUS cTEpeoMeTpun. ToYKa, NpsiMas, NAOCKOCTb, NPOCTPAHCTBO. [oHsATMe 06 5 NPre1, NPre2, NNPre3, NPre4, J1Pre5, J1Pre6,
' aKCMOMaTMYECKOM NMOCTPOEHUM CTEPEOMETPUN: aKCMOMbI CTEPEOMETPUN U CNEeACTBUS U3 HUX. NnPrs7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1
B3aumHoe pacnonoxeHune nNpsiMbix B NPOCTPaHCTBE: NepecekatoLwmnecs, napannesnbHble 1 NPas1, NP382, NPa83, NTPas4, JIPas5; MPca1,
cKkpeliuBatoLmnecs npaMble. MNapannenbHOCTb NPAMBIX U NIOCKOCTEN B NPOCTPaHCTBE: MPca2, MPca3, MPca4, MPcad, MPca6, MPca;
38. napannesnbHble NpsiMble B MPOCTPAHCTBE, NapannenbHOCTb TPEX NPAMbIX, NapansenbHOCTb 2 PS5 MP6uat, MPena2, MP6ua3, MPouad,
NPSIMON 1 MAIOCKOCTU. YNkl C COHANPaBEHHbLIMI CTOPOHAMM, YoM MEXay NPSMbIMA B mggma MPG1AB, MP6ua7, MPGua8, MP6uatt,
NPOCTPAHCTBE. na12, MP6ua13, MP6na14
MapannenbHOCTb NAOCKOCTEN: NapannenbHble NIIOCKOCTWU, CBONCTBA NapannenbHbIX NPaB1, NIPaB2, J1P383, J1IPaB4, JIPa85; MPca1,
39. nnockocTei. MNMpocTelne NPOCTpaHCTBEHHbIE IUIypbl Ha NIIOCKOCTU: TeTpaaap, Kyo, 2 MPca2, MPca3, MPca4, MPcas, MPca6, MPca7;
napannenenunes, NoCTpOEHUE CEYEHUI. rPs
[MepneHOuKyNApPHOCTb MNPAMOW U NITOCKOCTU: NEPMNEHAMKYNAPHbIE NpsAMble B NPre1, JIPre2, NPre3, 11Pre4, J1Prse5, JIPre6,
40. NPOCTPaHCTBE, NpsiMble NapannernbHble U NepneHanKynspHble K NIOCKOCTU, NPU3HaK 2 nPre7; MP6na1, MP6na2, MP6na3, MP6na4,
nepneHavKynsapHOCTU NPSIMOI 1 MIIOCKOCTU, TEOpPEMa O NPsIMOV NepneHaNKYNSAPHOM MIOCKOCTU. MP6naS5, MP6np6
lpakmu4eckoe 3aHsimue 18. Yrnbl B NPOCTPaAHCTBE: Yron Mexay npsiMomn 1 ninocKocTbIo, NPre1, NPre2, NPre3, I1Pre4, NPre5, J1Pre6,
a1 [ABYrpaHHbIA Yror, NMHeNHbIA yron AByrpaHHoro yrna. MepneHamkynsp u HakNoHHbIE: 5 nPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1
' pacCTOsIHWE OT TOYKM [0 NIIOCKOCTM, PACCTOSHME OT NPSIMOIA A0 NMOCKOCTU, MPOEKLMS Uryphbl MP6na1, MP6na2, MP6na3, MP6nad, MP6nas,
Ha NII0CKOCTb. MP6nn6
Mpakmu4eckoe 3aHssmue 19. MepneHanKyNsipHOCTb NIIOCKOCTEN: NPU3HaK NPss1, NP3B2, NP3, NTPas4, JIPas5; MPca1,
42. nepneHAVKynsapHOCTM ABYX MIIOCKOCTEN. 2 “nﬂlg’gﬂl MPca3, MPca4, MPca5, MPca6, MPca7;
43. lMpakmu4eckoe 3aHssmue 20. Teopema 0 TpEX NepneHanKynsapax. 2 NPre1, JIPre2, NPre3, 11Pre4, J1Prse5, JIPrs6,
JIPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1
Tekywuli koHmposb no pa3desy 6 (MMCbMEHHbIE NpaKTUYeckne paboTel, YCTHLIN ONpoc,
TEeCcTMpoBaHue)
Paspgen 7. MHororpaHHMKM 1 Tena BpaLleHus. 14
MNoHATHE MHOrorpaHHNKa, OCHOBHbIE 3MeMEHTbl  MHOTOrpaHHuKa, BbINyKble N HEBbINYKMble NPace1, JIPacs2, NIPacs3, JTPace4; MP6ua,
44 MHOrorpaHHuKM, pasBépTka MHororpaHHuka. Mpusma: n-yronbHas npuama, rpaHu 1 oCHOBaHUA 5 MP6un2, MP6va3, MP6ua4, MP6ua5, MP6uab,
' MNPU3MbI, MPSIMAs U HAKMOHHAs NPU3MbI, GOKOBasi 1 NOMHAs NOBEPXHOCTb MPU3MBbI. MP6ua7, MP61a8, MPua11, MP6ua12,
Mapannenenvnes, NPsSIMOYronbHbIV Napannenenvnes 1 ero CBOMCTBa. MP61a13, MPun14
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I'Impalvle,a: n-yronbHaa nupamuga, roaHn 1 OCHoBaHue nupamuibl, ©okoBasi u nonHasi

NPre1, J1IPre2, J1Pre3, J1Pre4, J1Pre5, J1Pre6,

45, MOBEPXHOCTb NMPaMUbI, MPaBUNbHAA U YCeYEHHAan NUpaMuaa. NEeMeHTb MPU3MbI 1 2 npPre7; MPo1, MPo2, MPo3, MPo4, MPo5; TP1
nMpamuasl.
MpaBunbHblE MHOrOrPaHHWUKK: MOHATME NPaBUbHOrO MHOrOrpaHHUKa, NpaBunsHas NpusMa u NPace1, NPace2, NPacs3, IIPace4; MPoua1,
46. npaBunbHaa nUpamMuaa, NnpasunbHas TpeyronbHas nupamuaa v npaBunbHbIN TeTpasap, Kyo. 2 MP6ua2, MP6ua3, MP6ua4, MP6ua5, MP6uas,
MpefcTaBneHne o NpaBMbHBIX MHOFOTPaHHMKAX: OKTa3ap, AOAEKasAp U MKocasmp. MP6na7, MP6un8, MPua11, MP6ua12
lMpakmu4eckoe 3aHsimue 21. BblyncrneHne anemMeHToB MHOrorpaHHNKOB: pébpa, anaroHanu, NPacs1, NPacs2, JIPace3, [IPacs4; MP6ua1,
47. yrnbl. Mnowanb 60KOBOW NOBEPXHOCTU M NOMHOW NOBEPXHOCTU NPAMON NPU3MbI, NMoLWaab 2 MP6ua2, MP6ua3, MP6ua4, MP6ua5, MP6uas,
OCHOBaHMWiA, TeopemMa 0 GOKOBOI MOBEPXHOCTY NPSIMON MPU3MbI. MP6ua7, MP6uag, MP6ua11, MPona12,
MP6ua13, MPoun14
lMpakmu4eckoe 3aHsimue 22. nolwaab 60KOBOM NOBEPXHOCTM Y NOBEPXHOCTW MPaBUIIbHOMN NPacs1, J1Pacs2, JIPace3, JIPacs4; MP6uat,
48. nMpaMuasl, TeopemMa o nnoLaam yce4éHHom nupammuasbi. 2 MP6un2, MPéua3, MP6ua4, MP6éuas, MP61ae,
MP6ua7, MP6ug8, MP6ug11, MPona12,
MP6ua13, MP6ug14
lpakmu4eckoe 3aHssmue 23. CMMMETPUSI B MPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO NPre1, NPre2, NPre3, N1Pre4, NPra5, J1Prsee,
49, TOYKM, NPSAMOIA, MNOCKOCTU. SNEMEHTbI CUMMETPUU NPABUIbHLIX MHOFOrPaHHUKOB. 2 nPre7; MP6na1, MP6na2, MP6na3, MP6na4,
OneMeHTLI CUMMETPUM B NpaMnaax, napannenenunenax, NPaBunbHbIX MHOrorpaHHUKaXx. MP6naS5, MP6np6
CamocmosimenbHasi paboma oby4yarowjuxcsi. Kpatyaume nyTm Ha NOBEPXHOCTU NPas1, NP382, NPa83, P34, JIPas5; MPca1,
50. MHororpaHHuka. Teopema dunepa. MpocTpaHcTBeHHas Teopema Mudparopa. CeoiicTea pébep u 2 MPcn2, MPca3, MPca4, MPcaS5, MPca6, MPca7;
GOKOBbIX rpaHel NpPaBUbHON NUpamMuabl. P
Texkywuli koHmMposb no pasdesy 7 (MMCbMEHHbIE NpaKTU4Yeckne paboTbl, YCTHbIV Onpoc,
TECTMPOBaHME)
Paspen 8. Tena BpalieHus. 18
LinnmHapuyeckas NoBepxHOCTb, 06pa3syoLLme LNIMHAPUYECKOM NOBEPXHOCTH, OCb I1Pre1, I1Pre2, NPre3, I1Pre4, J1Pre5, J1IPrse6,
51 LMnNUHApUYeckoii noBepxHocTu. LinnuHap: ocHoBaHus 1 6okoBasi MOBEPXHOCTb, 06pasytoLas v 2 NPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1
0Cb, NnoLaab GOKOBOI 1 NOMHOW NOBEPXHOCTM. mggﬂg; MP6na2, MP6na3, MPéna4, MP6nas,
KoHnuyeckass nOBEpXHOCTb, 0Opasylolime KOHMYECKOW MOBEPXHOCTU, OCb M BEpLUMHA NPre1, NIPre2, NPre3, NPre4, NPre5, J1Pre6,
50 KOHUYECKOW NMOBEPXHOCTU. KOHYC: OCHOBaHMe 1 BeplumMHa, obpasytowas 1 ock, nnowlagb 5 nPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1
' BOKOBOW U NOMHOM NOBEPXHOCTU. YCEUEHHBIN KOHYC: 06pasytoLLye 1 BbICOTa, OCHOBAHUS 1 MP6na1, MP6na2, MP6na3, MP6na4, MP6nas,
BoKoBas MOBEPXHOCTb. MP6nn6
Cdpepa 1 wap: ueHTp, paguyc, anameTp, nNnowanb NOBEpPXHOCTU cdepbl. BaumHoe NPre1, NIPre2, NPre3, NPre4, NPre5, J1Pre6,
53. pacrnonoxeHune cdepsbl 1 NIOCKOCTU, KacaTernbHas MNIocKoCTb K cdpepe, nnolans cdeps. 2 J|;|/|F|;FB77; |\|/|_|F’F§>201I,_IL/|;COZ, MPco4, MPco5, MPco6,
co/; ;
lMpakmu4eckoe 3aHssmue 24. KomGuHauum Ten BpaLLeHUs 1 MHOrorpaHHUKOB. MHOrorpaHHuK, NPace1, NTPacs2, IPace3, JIPace4; MP6ua1,
onuMcaHHbI okono cdyepbl, cipepa, BNMcaHHast B MHOTOTPaHHUK, UMW TEMOo BpaLleHuUs. MP6ua2, MP6ua3, MP6ua4, MP6uas, MP6uas,
54. Mepeceuenue cdepbl v LWapa ¢ NNOCKocTbio. KacaHue wapa 1 cdepbl NNocKocTbio. MoHsTHeE 2 MP6un7, MP6uag, MP6ua11, MP6ua12
MHOrorpaHHuKa, onmcaHHoOro OKomno caepsl, cdepsbl, BIMCAaHHOW B MHOTOrPaHHUK UMK Teno
BpaLleHus
lMpakmu4eckoe 3aHsimue 25. [NoHsTMe 06 06bEme. OCHOBHbIE CBONCTBA OO BLEMOB TEN. NPre1, NPre2, NPre3, NPre4, J1Pre5, J1Pre6,
55. TeopeMa 06 06bEMe NpAMOYronbLHOro Napannenenuneaa v cneacTeus us Heé. O6bEM 2 nPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1
NPSIMOV U HAKMNOHHOW MPU3MbI, LUNUHAPA, NMpaMuabl U KOHyca.
PM OYTI1.01.03Y Matematuka CTtpaHuua 59 13 64




NPacB1, JIPacB2, I1IPacB3, JIPacs4; MP6ua1,

56. lMpakmu4eckoe 3aHamue 26. O6bEM LWapa, LapoBOro cermeHTa u nnowagb cepsbl. 2 MP6ua2, MP6ua3, MP6ua4, MP6ua5, MP6ua6,
MP6ua7, MPouna8, MPoua11, MPoua12
lNpakmu4eckoe 3aHsimue 27. [logo6Hble Tena B npocTpaHcTBe. COOTHOLLEHNS MexXay NPace1, NPace2, NPacs3, IIPace4; MPoua1,

57 nnoLagamy nosepxHocTtein, o6bEémMamm NofobHbIX Ten. CeyeHns UMnMHapa (napannensHo 1 5 MP6ua2, MP6ua3, MP6uad, MP6uas, MPouas,

' nepneHanKynspHO OcK), ceveHnst KoHyca (MapannenbHoe OCHOBaHWUIO 1 NPOXoasiiee Yepes MP6ua7, MP6ua8, MP6na11, MP6ua12
BEPLUMHY), CeYeHus wapa.

58, Mpakmuyeckoe 3aHssmue 28. Pellienne 3aaa4 Ha NMOCKOCTY C UCTONb30BaHNEM ) &F;%CMBJZ"”J;%?&??Eﬂaggjthﬁg?ﬁn“gf&‘;%hﬂ&
CTEPEOMETPUYECKUX METOAOB. MP61a7. MP6uas. MP61a 11, MPona 12
CamocmosimenbHasi paboma oby4aroujuxcsi. [locTpoeHne ce4eHMn MHOrOrpaHHUKOB U Ten NPace1, NPacB2, NTPace3, NIPacs4; MP6ua 1,
BpaLLEHNS: CeYEeHUs LMnuHapa (NapannesibHo U NepneHamKynsipHO 0CuK), CEYEHNS KOHyca MP6ua2, MP6ua3, MP6uad, MP6uas, MPouas,

59, (napannenbHOe OCHOBAHMIO M NPOXOAsilee Yepes BEPLLUMHY), CeYeHMs Liapa, MeToAb! 2 MP6ua7, MP6ua8, MP6ua11, MPeua12,
MOCTPOEHMS CEYEHUIA: METO/, CNEAOB, METOL BHYTPEHHEIO NPOEKTUPOBaHUS, MeTO NepeHoca MPBua13, MPoua14
CeKyLleln NoCcKOCTU.

Texkywjuli KOHMpPOb No pa3desiy 8 (NMUCbMEHHbIE NPaKTUYeckne paboTbl, YCTHbLIM onpoc,

TECTMPOBaHME)

Paspen 9. BeKkTopbl U KOOpAUHaTLI B NPOCTPaHCTBeE. 12
BekTop Ha NfIOCKOCTU U B NpOCTpaHCTBE. HyneBown BEKTOp, AfMHA HEHYIIEBOIo BEKTOPA, TPre1, JIPre2, J1IPre3, J1IPre4, J1IPre5, J1Prs6,
BEKTOpPbI KOMMUHEapHble, COHaMNpPaBneHHbIe U NPOTUBOMONOXHO HaNpaBlieHHbIE BEKTOPbI. NPra7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1

60. PaBeHcTBO BEKTOPOB. [1ENCTBUSA C BEKTOPaAMW: CIIOXXEHUE U BblUMTAHME BEKTOPOB, CyMMa 2 IPacs1, JIPace2, JTPacs3, JIPace4; MPouat,
HECKOMbKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha Yncro. CBOMCTBA YMHOXEHMS BEKTOPA Ha MP6ua2, MPoua3, MP6uad, MP6uas, MPGua,
YUCHO. MP6ua7, MP6ua8, MP6na11
MoHATMe koMNNaHapHble BEKTOPbI. Mpu3Hak kKoMnnaHapHoCTU Tpéx BekTopoB. MpaBuno NPace1, NIPace2, JIPacs3, JIPace4; MP6ua1,

61 napannenenuneaa. 2 MP6ug2, MP6ua3, MP6ug4, MP6ua5, MPona6,

) MP6ua7, MP6ua8, MPoua11, MPona12,
MP6un13, MP6un14
Teopema 0 pas3noxeHun BeEKTopa No TPEM HEKOMNaHapHbIM BEKTOpaMm. PelleHune 3agau, NPace1, NPacB2, JIPacB3, JIPacs4; MP6uai,
62. CBA3aHHbIX C MPUMEHEHNEM NpaBun AeNCTBUIA C BEKTOPaMMU. 2 MP6ua2, MP6ua3, MP6uad, MP6uas, MP6uab,
MP6ua7, MP6ug8, MP6ug11, MPona12,
MP6ua13, MP6ug14
lpakmu4eckoe 3aHsimue 29. [pamoyronbHas cuctema KoopauMHaT B MPOCTPaHCTBE. NPacs1, J1Pacs2, JIPace3, JIPacs4; MP6uat,
63. KoopavHaTbl BekTopa. CBSisb Mexady KoopauHaTamy BeKTopa M KOOpAMHATaMU TOYeK. 2 MP6ua2, MP6ua3, MP6ua4, MP6uas, MPGuag,
MP6ua7, MPoua8, MP6ua11
lpakmu4eckoe 3aHssmue 30. [pocTenume 3agaym B KoopanHaTax. JIPaB1, N1PaB2, J1IP383, J1Pas4, JIP385; MPcat,
64. 2 MPca2, MPca3, MPca4, MPca5, MPca6, MPca7;
NP5
lpakmu4eckoe 3aHssmue 31. Yron mexgy Bektopamu. CkangpHoe npouv3BegeHue nPre1, NPre2, NPre3, NPre4, I1Pre5, J1Pre6,
65. BEKTOPOB. BbluucneHne yrmosB Mexagy nNpsMbIMU U NNOCKOCTAMU. KoopanHaTHO- 2 nPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1

BEKTOPHbIA METOA NpU peLLeHUN reOMeTPUYECKUX 3aaau.

MP6ua1, MP6ua2, MP6ua3, MP6un4, MP6ua5s,
MP6ua6, MPoua7, MPoua8, MP6ua11, MP6ua12

Texkywjuli KOHMposib Mo pasdesty 9 (NMUCbMEHHbIE NpaKTUYeckne paboTbl, YCTHbIM ONpoC,
TEecTMpoBaHue)
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Paspgen 10. BepOATHOCTb U CTaTUCTUKA. 34
66 Mpady, cBA3HLIN rpad, nyTn B rpade: umknbl 1 uenu. CTteneHb (BaneHTHOCTb) BePLUMHLI. ['padibl 2 NPre1, NPre2, NPre3, NiPre4, J1Pre5, J1Prs6,
’ Ha nnockocTu. [lepesbs. J1IPre7; MPo1, MPo2, MPo3, MPo4, MPo5
KombGuHaTopHOE npaBuno ymHoXXeHua. NepectaHoBku u paktopman. PasmelueHus un NPre1, NPre2, NPrae3, I1Pre4, J1Pra5, J1IPre6,
67. coyeTaHmsi. Yncno codeTaHui. 2 NPra7; MPo1, MPo2, MPo3, MPo4, MPo5
68 dopmyna 6uHoma HetoToHa. TpeyronbHuk Mackans. 2 NPre1, NPre2, NPrae3, I1Pre4, NPra5, J1Prse6,
) J1IPrB7; MPo1, MPo2, MPo3, MPo4, MPo5
CobbiTnsa. Onepaunm Hag cobbITUAMU: NepeceveHne, obbeanHeHne, NPOTUBOMONOXHbIE NPre1, NPre2, NPre3, NPre4, 1Pre5, J1Pre6,
69. cobbiTus. Onarpammel Jiinepa. 2 NPre7; MPco1, MPco2, MPco4, MPco5, MPco8,
MPco7; MNP2; NP9
CnyyaiHble akcnepuMeHTbl (ONbITbl) U Cy4variHble COObITUS. DnemMeHTapHble cCoDbITUA NPre1, NPre2, NPrae3, N1IPre4, J1Pra5, I1IPre6,
(ncxompl). BeposATHOCTb  cnyyaiiHoro cobbiTus. HesaBucumble cobbiTus. Popmyna nPre7; MP6na1, MP6na2, MP6na3, MP6na4,
70. CMOXEHUS BEPOSTHOCTEN. YMHOXEHUE BEPOSTHOCTEA. 2 MP6naS, MP6na6 NPre1, JiPre2, I1Pre3, J1Pre4,
NPre5, J1Pre6, JIPrB7; MPo1, MPo2, MPo3, MPo4,
MPo5; NP1
YcnoBHas BeposiTHOCTb. [lepeBo cnyvanHoro akcnepmmMmeHTa. Popmyrna nosHon BEPOATHOCTU. nPre1, NPre2, NPre3, NPre4, I1Pre5, J1Prs6,
71, ®opmyna Barieca. 5 NPrs7; MPo1, MPo2, MPo3, MPo4, MPo5; MP1
J1PacB1, J1PacB2, J1PacB3, JIPace4; MP6ua1,
MP6un2, MP6ua3,
BrHapHbIN cnyyanHbIi onbIT (MCNbiTaHue), yenex n Heyaaya. HesaBncumble ucnbitanns. Cepus NPacs1, NTPacs2, IPace3, NIPace4; MP6ua,
72. He3aBUCUMbIX UCMbITAHMI A0 NepBoro ycnexa. Cepuna He3aBUCUMbIX UCNbITaHUI BepHynnu. 2 MP6ua2, MP6ua3, MP6ua4, MP6uns, MP6uas,
MP6ua7, MPona8, MPoua11, MPouna12,
MP6ua13, MP6ug14
CnyvariHasa BenuunHa. PacnpegeneHune seposaTHocTel. [inarpamma pacnpegeneHus. npPre1, NPre2, NPre3, NPra4, I1Prs5, NPrs6,
73. Mpumepsbl pacnpegeneHunii, B TOM Ynche, reomeTpuyeckoe 1 GuHommnansHoe. 2 NPre7; MP6na1, MP6na2, MPona3, MP6nad,
MP6na5, MP6na6
MpeacraBneHne gaHHbIX C NOMOLLLIO Tabnuy, U guarpamm. YucnoBble XapakTepUCTUKU J1Pre1, JIPre2, N1Pre3, J1Pre4, J1Pre5, J1Pre6,
74. CryyaiiHbIX BeNMUMH: Mofa, MeamaHa, cpefiHee apudmeTmyeckoe, Hanbonbllee N HauMeHblLLee 2 NPra7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1
3Ha4YeHus1, pasMax.
lpakmu4eckoe 3aHssmue 32. Mepbl pa3bpoca: matemaTnyeckoe oXxnaaHue, AMCnepcus m NPacs1, NPacs2, JIPace3, JIPacs4; MP6uat,
75 cTaHOapTHoe OTKMoHeHue. MNpumepsl NPUMEHeHUA MaTeMaTUYECKOro OXuaaHus, B TOM YiCHe B 2 MP6ua2, MP6ua3, MP6ua4, MP6uns, MP6uas,
3apayax 13 NOBCEAHEBHOM XN3HMN. MP6ua7, MP6ung, MP6na11, MP6na12,
MP6un13, MPoua14
lNpakmu4eckoe 3aHssmue 33. Teopema bepHynnu. 3akoH 6onbLInx Ymcen. BelbopoYHbIn nPre1, NPre2, NPre3, NPre4, I1Pre5, J1Prs6,
76 meTon nccnenoBaHuii. BelbopoyHble xapaktepuctuku. OLeHnBaHue BepoAaTHOCTU COBLITUS NO 5 nPre7; MPo1, MPo2, MPo3, MPo4, MPo5
' BbIGOPOYHbLIM AaHHbIM. [1poBepKa NPOCTEMLLNX FMNOTES C NMOMOLLbIO N3YYEHHbIX
pacnpegeneHun.
lMpakmu4eckoe 3aHssmue. 34. MatemaTtnyeckoe oXxunaaHve cny4yaHon BENUYUHbI NPacBe1, NPacB2, NPace3, JIPace4; MP6uai,
(pacnpenenexus). MpuMepbl NPUMEHEHNS MaTeMaTUYeCcKoro oXxuaaHus (cTpaxoBaHue, MP6ua2, MP6na3, MP6ua4, MP6uas, MP6uas,
77. notepes). Matematuyeckoe oxumaaHue CyMMbl U MPOU3BEAEHUS CNyYalHbIX BENUYMH. 2 MP6ua7, MP6uag, MPoua11, MPona12,
MP6ua13, MP6ua14 J1IPas1, J1PaB2, J1IPaB3,
JIPag4, NNPaB5; MPca1, MPca2, MPca3, MPcp4,
MPcn5, MPcp6, MPca7; NP5
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lpakmu4eckoe 3aHsimue. 35. MaTematnyeckoe oxvaaHne GMHapPHON CriyYaHOW BENUYMHBI.
MaTemaTtnyeckoe oxungaHme reomeTpruyeckoro u GUHOMManLHOro pacnpeneneHni.

NPacB1, JIPacB2, I1IPacB3, JIPacs4; MP6ua1,
MP6ua2, MPona3, MPoua4, MPoua5, MPounas,
MP6ua7, MPona8, MPoua11, MPona12,

78. 2 MP6ua13, MPoun14 NPaB1, JIPaB2, J1IPaB3,
J1PaB4, NNPaB5; MPca1, MPca2, MPca3, MPca4,
MPcn5, MPcp6, MPca7; NP5
lMpakmu4eckoe 3aHsmue. 36. [Qucnepcus n ctTaHgapTHOE OTKNOHEHWE Cry4YaiHON BENUYMHBI TNPre1, JIPre2, NIPre3, J1IPre4, J1IPre5, J1Pres6,
79. (pacnpenenenus). ucnepcust GMHapHOK cryYyanHon BenuymHbl. ncnepcust Cymmbi 2 npPre7; MPo1, MPo2, MPo3, MPo4, MPo3
HEe3aBUCUMbIX CyYanHbIX BEMUYUH.
lpakmu4eckoe 3aHssmue. 37. [lucnepcusi n CTaH4apTHOE OTKIOHEHNe BUHOMMANBHOrO NPre1, NNPre2, NPre3, NPre4, J1Pre5, JIPre6,
80. pacnpepaenexus. Qucnepcusa 1 cTaHAapTHOE OTKIIOHEHWE rEOMETPUYECKOro pacnpeaeneHus. 2 nPre7; MP6na1, MP6na2, MP6na3, MP6na4
J1Pre1, J1Pre2, IPre3, I1Pre4, J1Prse5, J1IPrse6,
JNPre7,MP6na5, MP6na6
lpakmu4yeckoe 3aHsimue. 38. HenpepbiBHbIE CnyyanHble BENUYMHLIL. [NpumMepsbl nPre1, NPre2, NPre3, NiPre4, J1Pre5, J1Prs6,
81 HenpepbIBHbIX CRyYaiiHbIX BENUYMH. [OHSATME 0 NNOTHOCTM pacnpeaeneHus. OyHKums 2 NPrs7; MP6na1, MP6na2, MP6na3, MP6na4
' NAOTHOCTW BEPOATHOCTM pacnpeneneHus. PaBHoMepHoe pacnpeaeneHne u ero CBoNCTea.
3agayun, npMBoAsLIME K NOKa3aTeNbHOMY pacrnpegeneHuto.
lMpakmu4eckoe 3aHsimue. 39. PyHKUMSA NNOTHOCTM N CBOWCTBA HOPMarbHOro NPace1, NPacB2, lIPace3, IIPacs4; MPoua 1,
82. pacnpegeneHus. PyHKUMS NIOTHOCTU BEpOSTHOCTU HOPMarbHOIO pacrpeaeneHus. 3agaqu, 2 MP6ua2, MP6ua3, MP6ua4, MP6uas, MPEuas,
NpMBOASLLME K HOPManbHOMY pacnpefeneHuio. MP6up7, MP6uag, MP6ua11, MP6us12
Texkywjuli koHMposib no pasdesy 10 (MMCbMEHHbIE NPAKTUYECKNE paboThl, YCTHbINA OMpoC,
TECTMpPOBaHME)
KoHcynbTauus 4
MpomexyToyHas aTTecTaums (3K3amMeH) 6
Bcero B cemecTtpe 108
Bcero 186
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5. TPEBOBAHUA K YCITOBUAM PEATNTU3ALIUU NMPOIPAMMBI

5.1. AnA peanu3auuu nporpaMmmbl y4eOHOro npegmeTa OOMKHbI ObITb NPegyCMOTPEHbI
cneaywowme crneumnanbHble NOMeLeHUn:

KabuHeT «maTtemaTtunkm», OCHaLleHHbIN 060pya0BaHNEM:

Crton y4yeHu4eckuim;

CTyn y4YeHn4eckuis;

Jocka;

LWkad ans xpaHeHust Tabnuu 1 NnakaTos.

TexHu4yeckue cpeacTsa: KOMMNIEKT YepTexHoro obopyaoBaHMs U NpUCnocobneHni,

MnaHwWeTHbIN KOoMMblOTEP (FMUEH3NOHHOE MporpamMmHoe obecneyeHne, obGpasoBaTenbHbIN
KOHTEHT, cucTema 3almTbl OT BPEAOHOCHOW MHhopMaLmm).

5.2. UHchbopmaumnoHHOe obecneyeHne peanmsauum nporpaMmmbl

5.2.1. YyebOHasa nuTtepaTtypa

OcHoBHas nuTepartypa

1. MatemaTtuka: y4vyebHUK [Onsi CTYAEHTOB YUYPEXOEHWA CpeaHero npodeccnoHanbHoro
obpasoBaHus; 1-e nsganne /bawmakos M.M. - O6LeCTBO C OrpaHNYEHHON OTBETCTBEHHOCTLIO
"MSOATENTbCKUN LIEHTP "AKALEMMA"

2. Matematmka. 3agayHuk: y4yebHoe nocobue aOns CTyOEeHTOB YYPEXOEHUM CcpenHero
npodeccmoHanbHoro obpasoBaHus; / bawmakos M.U.- 1-e nsgaHme -O6LLeCTBO C OrpaHNYEHHOM
oTBeTcTBeHHOCTLIO "MSOATETbCKUW LIEHTP "AKAOEMMA"

3. Anumos W. A. Matematuka: anrebpa n Ha4ana matemMaTMyecKkoro aHanmsa, reomeTpusi.
Anrebpa n Hayana matemaTuyeckoro aHanmsa: 10—11-e knaccbol: 6a30Bbin U YrNyGnNEHHbIV
YypOBHMU: y4yebHuK: nsgarue B pdf-coopmate — 13-e n3g., ctep.yd4ebHuk : usganue B pdf-cpbopmate
/ W.A. Annmos, KO.M. Konarun, M.B. Ba. - Mocksa: lNpoceeleHne, 2025. - 463 c. - ISBN 978-5-
09-127034-1. - URL: https://ibooks.ru/bookshelf/401438/reading - TeKkcT: 9NEKTPOHHbIN.

4. ArtaHacaH J1. C. Martematuka: anrebpa m Hayana maTemaTudeckoro aHanusa, M34
reomeTpus. Nleometpus :10—11-i1 knaccbl: 6a30BbIN N YrIyONEHHLIN YPOBHU: Y4ebHUK: nusgaHne
B pdf-cdhopmate — 13-e u3g., ctep. / J1.C. AtaHacsaH, B.®. bytysos, C.b. KagomueB. - Mockaa:
MpoceelueHne, 2025. - 287 c.

[dononHutenbHasa nuTepartypa

1. AdanacbeB, C. . Matematuka. LUkonbHbIA Kypc: yvyebHoe nocobue ana CMO / C. T.
AdaHacbeB. — CapatoB, Mocksa: NpodobpasosaHne, An Nu Ap Megna, 2025. — 290 c. —
ISBN 978-5-4488-2634-4, 978-5-4497-4610-8. — TekcT: anekTpoHHbln /[ Undposon
o6pasoBatenbHbin pecypc IPR SMART: [canT]. — URL: https://www.iprbookshop.ru/153879.html
— Pexum gocTyna: ong aBTopusup. nonb3oBaTtenemn

2. lNycak, A. A. MaTtematuka: nocobue-penetutop / A. A. lNycak, . M. lN'ycak, E. A. Bpnuukosa. —
3-e m3g. — MwuHck: Tetpanut, 2023. — 720 ¢. — ISBN 978-985-7171-71-2. — TekKcT:
anekTpoHHbin // UwndpoBon obpasoBatenbHbii pecypc IPR SMART: [canT]. — URL:
https://www.iprbookshop.ru/131481.html — Pexum goctyna: ons aBTopusnp. nosib3oBaTenemn
3. MatemaTtuka: yuebHoe nocobue / M. M. YepHeuos, H. b. Kap6aunHckas, E. C. Jlebenesa, E.
E. XaputoHoBa; nog pepakumen M. M. YepHeuoBa. — 3-e m3g. — MockBa: Poccunckui
rocyfapcTBeHHbIN yHuBepcuTeT npasocyaus, 2022. — 336 c. — ISBN 978-5-93916-959-2. —
TekcT: anekTpoHHbIN // Lindpposon obpasosatensHbln pecypc IPR SMART: [canT]. — URL:
https://www.iprbookshop.ru/122921.html — Pexunm goctyna: onsg asTopuaup. nonb3oBaTtenemn

AnpakTnyeckme Nnocobmsa u cnpaBoYHbIe U3[aHus

1. T'ynan T. A. MaTematuka: Teopusi BEPOATHOCTEN U MaTemaTudeckasa ctaTuctuka: ydyebHoe
nocobue / T.A. l'ynan, A.®. Jonrononosa, B.A. XykoBa. - CtaBpononb: CTtaBpononbCKui
rocygapcTBeHHbIN arpapHbin yHuBepcuteT (AFPYC), 2021. - 88 c. - ISBN StGAU_91. - URL:
https://ibooks.ru/bookshelf/387978/reading - TekcT: aNEKTPOHHbIN.
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2. XykoBa I'.C. MaTematuka Ha 100 6annos: y4yebHoe nocobue / I'.C. XKykosa, M.®. Pywawno. -
Mockea: WHdppa-M, 2021. - 480 <c¢c - ISBN 978-5-16-016009-2. - URL:
https://ibooks.ru/bookshelf/391489/reading - TekcT: aNEKTPOHHbIN.

5.2.2. dneKTpOHHblIe o6pa3oBaTenbHble pecypcChbl
1. http://www.etudes.ru - MatemaTudeckmne aToabl

2. http://www.bymath.net —Bcs anemeHTapHaa matemartuka

3. http://zadachi.mccme.ru - 3agayn no reomeTpun: MHpOpMaLMOHHO-NONCKOBAsI cucTeMa
4. http://www.mathtest.ru MatemaTturka B MOMOLLb LUKONbHUKY U CTYAEHTY (TECTbI MO
MaTtemaTtuke online)

5. http://www.mathedu.ru/ - UHTepHeT-6MGNMOTEKA NO METOAMKE NMPENnogaBaHUS MaTeMaTUKn

5.3 TpeboBaHusA K negarorm4ecKMm paboTHMKam

TpeboBaHus k kBanudukaummn. Beicliee npogeccrmoHanbsHoe o6pa3oBaHne nnu cpeaHee
npodeccmnoHanbHoe obpasoBaHne Mo HanpasfeHno noarotoekn "ObpasoBaHue 1 negarornka”
unn B o06nacTn, COOTBETCTBYHWLIEN npenogaBaeMoMmy npegmety, 6e3 npeabsiBneHns
TpeboBaHui K CTaxy paboTbl NGO Bbicllee npodeccnoHanbHoe obpasoBaHMe Unn cpegHee
npodeccnoHansHoe obpas3oBaHvWe UM AOMONHUTENbHOE NpodeccuoHanbHoe obpasoBaHuWe Mo
HanpaBneHuo gedaTenbHOCTN B 06pa3oBaTenbHOM yypexaeHum 6e3 npeabssneHns TpebosaHui
K CTaxxy paboTbl.
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