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1. NOACHUTEJIbHAA 3ATMNMUCKA

YuebHbI npeameT «MatemaTuka» BXoauT B 00Lle00pa3oBaTeNbHbIA LUK, NOALMKN
o6sa3aTenbHble y4ebHble NpeaMeTbl M YNTAeTCs Ha NEPBOM Kypce 0ByYeHus.
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  cnocobHocTenm  obyyarowmxcs,
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 nNpucyllas MaTemMaTuke M MNpOHM3bIBalOLWas Bce
MaTemMaTuUdeckne Kypcbl U cogepxatenbHble nuHun. CdopmynmnpoBaHHoe B OrOC COO
TpeboBaHMe "BnageHMe MeTodamMu [oKa3aTenbCTB, anropuTMamm pelleHns 3agad, yMeHue
dopmynuMpoBaTb  onpedeneHnsi, akCMoOMbl W TeOpeMbl, MNPUMEHATb WX, NpPOBOAUTb
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 OOLlen 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 peLleHns HayYHbIX U NpUKNagHblx 3agad.
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. YuebHbin kypc "Anrebpa u Hayana maTtemaTudeckoro aHanusa" obecneuyuBaet
WHCTPYMEHTanbHyto 6a3y Ansg M3yyYyeHust BCeX eCTEeCTBEHHO-Hay4HbIX KypcoB, hopmMmupyeT
normyeckoe u abCTpakTHOE MblWwfeHe obyvalWwmuxca Ha YpOBHe, Heobxooumom Ans
OCBOEHUS y4eObHbIX KypcoB WH(OPMAaTUKM, OOLLECTBO3HAHUSA, UCTOpuUM, CnoBecHocTu. B
pamkax yyebHoro kypca "Anrebpa M Hayana maremMaTudeckoro aHanusa" obydatrowmecs
OBMnajeBalT yHMBepCasrbHbIM A3bIKOM COBPEMEHHOM Hayku, koTopas hopMynupyeT CBOU
AOCTUKEHMSA B MaTemMaTu4eckon oopme.
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2. Y4yebHbin kypc anrebpbl 1 Hayan maTemMaTMyecKkoro aHanusa 3aknagbiBaeT OCHOBY
ANS YCNEewHOoro OBMafeHus 3akoHamMu U3MKKU, XUMUK, BUONOTMK, MOHUMAHWUS OCHOBHbIX
TEeHOEHUUIN SKOHOMUKM 1 OBLLLECTBEHHOW XU3HW, MO3BONSAET OPUEHTUPOBATLCS B COBPEMEHHbIX
LUNPPOBBIX N KOMMBIOTEPHBIX TEXHOMOIMMAX, YBEPEHHO WCNONb30BaTb UX B MOBCEOHEBHON
Xn3Hu. OBnageHne abCcTpakTHbIMU U NTOTMYECKU CTPOrMMN MaTEMaTUYECKMMN KOHCTPYKLUNAMN
pas3BuBaeT yMeHWe HaxoguTb 3aKOHOMEPHOCTW, 0BOCHOBBLIBATb MCTMHHOCTb YTBEPXKAEHUS,
ncnonb3oBatb 0606LLEHME M KOHKpeTM3auuto, abcTparnpoBaHne n aHanoruio, opmupyeT
KpeaTUBHOE U KpuUTMYeckoe MblwneHune. B xoae naydeHus anrebpbl 1 Hayan matemMaTtuyeckoro
aHanu3a Ha ypoBHe cpegHero obuwero obpasoBaHust obydatomecs nosyvatoT HOBbIA OnbIT
pelleHnsa NpuKnagHblX 3agady, CaMOCTOATESIbHOro MOCTPOEHUSI MaTemMaTUyecknx mogernen
peanbHbIX CUTYyaUUh N UHTepnpeTaumym MOMyYEeHHbIX PelleHUn, 3HAaKOMSTCS C npumepamu
MaTeMaTUYeCKUX 3aKOHOMEpPHOCTEW B npupoae, Hayke M B MUCKYCCTBE, C BblOaloLUMMUCA
MaTeMaTUYECKUMUN OTKPBLITUSIMU U UX aBTOPaMW.

3. YuebHbn Kypc anrebpbl W Hayan maremaTtuMdeckoro aHanus3a obnagaet
3Ha4MTENbHbIM BOCMMTATENbHbIM NOTEHLUMANOM, KOTOPbIA peann3yeTcst kak Yepe3 y4ebHbIn
mMaTepuan, cnocobCTByOWMIA (POPMUPOBAHUIO HAYYHOrO MMPOBO33PEHUHA, Tak U 4Yepes
cneumduky yy4ebHom aesTenbHOCTW, Tpeldytowen CamMOCTOATENbHOCTU, aKKypaTHOCTW,
NPOAOCIHKNTENBHOW KOHLUEHTPaLUMM BHUMAHWS U OTBETCTBEHHOCTM 3a MOSyYEHHbIW pe3ynbTar.

4. B ocHoBe meToamkm oby4eHus anredpe n Ha4anam MateMaTu4ecKoro aHanmaa nexuT
AEATENbHOCTHbIN NPUHUMN 06y4eHus.

5. B cTpyKkType nporpammbl no anrebpe n Ha4anam aHanusa BblAeNsOTCA cnegyrowme
cogepxartenbHo-meTogmyeckme nuHun: "Yucna u BblducneHns", "®yHkumm u rpadukn”,
"YpaBHeHNsa n HepaBeHcTBa", "Havyana marematmnyeckoro aHanunsa", "MHoxecTtsa 1 noruka".
Bce ocHOBHble coaepXaTernbHO-MeToANYEeCKME NMMHUN M3Y4atloTCa Ha NPOTSXKEHUU ABYX neT
oby4yeHns Ha ypoBHe cpefgHero obuwero obpasoBaHud. [aHHbI yd4ebHbI Kypc sBndeTcs
NHTEerpaTnBHbIM, 06beanHAA B cebe coaepxaHne HEeCKOSbKMX MaTeMaTUdeCcKnX AUCLUNINH:
anrebpa, TPUroHOMETPUS, MaTeMaTU4YeCKUn aHanms, Teopuss MHOXECTB W  apyrue.
Obyuatowwmecs oBnageBatoT LUIMPOKMM MaTeMaTUYECKUM annapaToMm, Y HUX nocneaoBaTenbHO
dopMUpyeTCa N COBEPLUEHCTBYETCS YMEHME CTPOUTb MaTteMaTu4ecKyld MoAdenb pearibHOu
cuUTyauuu, MPUMEHATb 3HaHWs, nonyyeHHble B y4ebHoM kypce "Anrebpa u Hadvana
MaTtemMaTMyeckoro adHanusa", Aans peleHnd camMoCTOATENbHO  CAOPMYNMPOBAHHOM
MaTeMaTU4eCcKon 3agaym, a 3aTemM MHTEPNPETMPOBATL NOMYyYEHHbIN pe3ynbTar.

5.1. CopgepxartenbHo-meToauyeckas nuHUs "Yucna w  BblMUCNeHMs" 3aBepluaet
opMUpPOBaHNE HaBbIKOB MCMOMb30BaHUSA ENCTBUTENbHbBIX YACEN, KOTOpoe ObIfio HavYaTo Ha
ypOBHE OCHOBHOro obLero obpasoBaHns. Ha ypoBHe cpeaHero obuiero obpasosaHusa ocoboe
BHMMaHue ygensetca (hOpMUPOBAHUIO MPOYHBIX BbIYUCIINTENBHbLIX HABbIKOB, BKIOYAIOLWNX B
ceba ucnonb3oBaHWe pasnUYHbIX OPM  3anucyM OEeNCTBUTENbHOMO 4ducrna, yMeHue
pauMoHanbHO BLINOMHATL OENCTBUS C HUMKW, OenaTb MNPUKUAKY, OUeHWBaTb pes3ynbTarT.
Obyuatowmeca nonyyarT HaBblKM NPUBNMKEHHBIX BbIYUCNEHUA, BbINOSTHEHNS OENCTBUMA C
yncnamu, 3anMcaHHbIMK B CTaHgapTHON dopMe, NCNOMb30BaHNA MaTeMaTUYECKUX KOHCTaHT,
OL€HUBAHMS YMCIIOBbIX BblPaXKEHWNA.

5.2. CogepxartenbHasi nnHWs "YpaBHEHUSA N HEpaBEHCTBA" peannayeTca Ha NPOTSHXKEHUN
BCero oby4yeHus Ha ypoBHe cpefHero obuiero obpasoBaHus, NOCKOMbKY B KaXKAOM pasgene
nporpamMMbl NPeayCMOTPEHO peLLeHne COOTBETCTBYOLWMX 3agad. Obyyalolimecs oBnageBaroT
pasnMYHbIMN METOA4AMM PELLEHMS LienblX, paLMoHanbHbIX, MppaLMoHarbHbIX, NoKa3aTenbHbIX,
norapuMmYecKMX W TPUrOHOMETPUYECKMX YPaBHEHWN, HEPaBeHCTB W WX CUCTEM.
[Mony4eHHble yMEHUs1 NCNONb3YHTCA NPU UccrnefoBaHnmM YHKLUA C NOMOLLbIO NPON3BOLHON,
peLleHnn NpuknagHblX 3agad 1 3agad Ha HaxoxXaeHne HambosnbLUMX U HAUMEHBLUMX 3HaYEHUN
dyHKunn. [laHHasa cogepkaTenbHasa NMHUSA BKIOYaET B cebsa Takke (hOpMUPOBAHNE YMEHUI
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BbINOMHATL  pacyeTbl nNo  ¢opmynam, npeobpa3oBaHusa  UenblX, pauuoHanbHbIX,
nppaunoHarnbHbiX U TPUTOHOMETPUYECKUX BbIPAXXEHUN, a TaKKe BbIpaKeHWUN, coaepKallmnx
creneHn u norapudmbl. B xoge wmsydeHunss anrebGpanyeckoro martepuana npoucxogut
AanbHenwee pasBuTME anropuTMUYECKOro WM abCTPaKTHOMO MbIWMeHMs obyyatolmxcs,
GOpPMUNPYIOTCS HaBblkM OEOYKTMBHbIX pacCyXgeHun, paboTbl C CUMBOSIbHbIMK dbopmamu,
npegcTaBreHnsi 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUAE PaBEHCTB U HepaBeHCTB. Anrebpa
npegnaraet aP@EKTUBHbIE WHCTPYMEHTbI ONS peleHns NpakTUY4eCcKUX U ecTeCTBEHHO-
Hay4HbIX 3a4a4, HarnNsAgHO 4EMOHCTPUMPYET CBOM BO3MOXHOCTM KakK A3blka HayKu.

5.3. CogepxaTenbHo-meToauyeckas nmHus "OyHKUMn n rpacumkn” TeCHO nepenneTaeTcs
C OpyrMU JNUHUAMKM  y4ebHOro Kypca, TMOCKOMbKYy B KakoM-TO CMbicfie 3agaeTt
nocnenoBaTeNlbHOCTb  M3ydYeHUs MaTepuana. W3ydeHue CTeneHHoW, noKasaTeslbHOM,
norapumMmMyeckon n TPUroHOMeTPUYECKUX PYHKLUIN, X CBONCTB U rpacpnkoB, NCNOoSib3oBaHNE
GYHKUMA ONs pelleHnst 3agad 13 Apyrux yyebHbIX NpeaMeToB M peanbHOWM XM3HW TECHO
CBSI3@aHO Kak C MaTeMaTU4ECKNMM aHanmM3oM, Tak 1 C peLleHneM ypaBHEHUI U HepaBeHCTB. Npu
9TOM OoOnbloe BHMMaHue ygensietca (OPMUPOBAHUIO YMEHUSA BblpaxaTb opMynamm
3aBUCMMOCTU MEXAY Pa3IIMYHbIMU BENTMYMHAMU, UCCNeaoBaThb NOMNyYeHHble PyHKLUKN, CTPOUTb
nx rpacdukun. MaTtepunan cogepxaTenbHOW NMUHUU HaLerneH Ha pasBuTue yMEHU N HaBbIKOB,
MoO3BOSIALNX BblpaXaTb 3aBUCUMOCTU MeEXAy BeENUYMHaMu B pasnnyHon dopMe:
aHanuTU4eckon, rpadmyeckon 1 CcrioBecHon. N3yvyeHne matepmana cnocobcTByeT pasBUTULO
anropuTMMUYECKOro  MbILLMNEHUS, CMOCOOHOCTM K  00OOWEHMIO U KOHKpeTusauuu,
NCMNONb30BaHUIO aHaOr1M.

5.4. CopepxaTenbHaa nuHUA "Havana wmarematMyeckoro adHanusa" nosBonser
CYLLECTBEHHO PaCLUMPUTL KPYr Kak MaTemaTU4ecKux, Tak 1 NPUKNagHbIX 3agad, AOCTYMHbIX
oby4yarowmmcs, y KOTOpbIX MOSABMSIETCA BO3MOXHOCTb MCCReaoBaTb M CTPOUTb rpadouvku
GyHKUMIA, onpenenaTb X HanbosnbLINe U HAMMEHbLUNE 3HAYEHNS, BbIMUCASATL Nowwaam uryp
N obbeMbl Ten, HaxoAMUTb CKOPOCTM M YyCKopeHust npoueccoB. CoaepxaTenbHasa NUHUSA
OTKpbIBAEeT HOBbIE BO3MOXHOCTM MOCTPOEHNA MaTEMaTUYECKUX MOENEN peanbHbIX CUTYaLUUN,
HaXOXOEHUSA HAUIYYLLIEro peLleHns B MPUKITaaHbIX, B TOM YMCe coumanbHO-9KOHOMUYECKUX,
3agadax. 3HAKOMCTBO C OCHOBaMW MaTemMaTU4YecKoro aHanu3a cnocobCcTByeT pasBUTUIO
abcTpakTHoro, opmanbHO-AOrMYecKoro U KpeaTMBHOIO MblLLIEHUs, DOPMUPOBAHUIO YMEHU
pacno3HaBaTb MPOSIBIEHUS 3aKOHOB MaTeMaTWKM B Hayke, TEeXHUKE U UCKYyCCTBE.
Obyuvatowmecs y3HalOT O BblJAKOWUXCA pesynbTartax, MOMyYeHHbIX B XO4Ee pasBuUTUS
MaTeEMaTUKM Kak HayKKn, 1 X aBTopax.

5.5. CopepxaTtenbHo-meTogudeckas nnHMA "MHoxecTBa W noruka" B OCHOBHOM
NnocBsilleHa 3rfieMeHTaM Teopun MHOXECTB. TeOpeTUKO-MHOXECTBEHHbIE NpeacTaBneHns
NPOHM3bIBAOT BECb KypC LUKOMbHOW MaTeMaTWKM U npeanaralT Hambornee yHuBepcanbHbIN
A3bIK, 0ObEeOVHAIOLWNA BCE pasgenbl MaTeMaTUKM N ee NPUIOXEHNUA, OHWN CBA3bIBAKOT pasHble
MaTeMaTnyeckme ANCLMNIMHLI B eguHoe uenoe. BaxHo gaTb BO3MOXHOCTb oby4atoLiemycs
NMOHNUMAaTb TEOPETMKO-MHOXECTBEHHbIN S13bIK COBPEMEHHON MaTEMAaTMKU N UCMNONb30BaTb €ro
AJ19 BblpaXkeHNss CBOUX MbICNEN.

6. B y4yebHom kypce "Anrebpa u Havana maremaTM4eckoro aHanmsa" npucyTCTBYIOT
TakKe OCHOBbl MaTEMaTM4YECKOro MOAENUPOBAaHUS, KOTOpble MNpuU3BaHbl CopmMUpoBaTb
HaBbIKW MOCTPOEHNSA MOAENEN pearnbHbIX CUTYaUNA, UCCREeLOBaHUS 3TUX MOLENEN C MOMOLLbIO
annaparta anrebpbl 1 MaTeMaTUYECKOro aHann3a n UHTepnpeTaumm NONy4YeHHbIX pe3ynbTaToB.
3apaHus BKMOYEHbI B KaXKA bl U3 pasgenos NporpaMmbl, MOCKOSbKY BECb MaTepuan y4ebHoro
Kypca LUMPOKO MUCMoMb3yeTca ANs pelleHns npuknagHbix 3agad. [Npu pelweHnn peanbHbIX
npakTuyeckux 3agadvy obyvarowmecss pasBuBaloT HaGMAATENbHOCTb, YMEHWE HaxoauTb
3aKOHOMEPHOCTH, abctparnpoBatbcs, ncnonb3oBaThb aHanoruio, obobwaTb "
KOHKpeTM3nmpoBaTb npobnemy. [esaTenbHOCTb MO (OPMUPOBAHWUIO HABbLIKOB peLUeHus
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NpyKNagHbIX 3af4ad opraHM3yeTcsl B MpoLuecce M3ydeHus Bcex Tem yvyebHoro kypca "Anrebpa
M Ha4Yana matemMaTnyeckoro aHanmsa".

7. Y4ebHbin kypc "Anrebpa 1 Hayana matemMaTn4eckoro aHanusa" ABnseTcst OaHMM U3
Hanbornee 3Ha4YMMbIX B MNporpamme cpegHero obuiero obpas3oBaHus, MOCKOMbKY, C O4HOW
CTOPOHbI, OH obecneynmBaeT MHCTPyMeHTanbHylo 6a3y Ans M3yyYeHuss BCEX eCTECTBEHHO-
Hay4HbIX KypCOB, @ C APYrol CTOPOHbI, (OPMUPYET fOrnyeckoe M abCTpaKTHOE MbILUSIEHME
obyvalowmxcs Ha ypoBHe, HeobGXxooMMOM Afsd OCBOEHUSA MHOpMAaTUKM, OOLLECTBO3HaHMS,
NCTOPWM, CITOBECHOCTM M APYrnX AucumnimH. B pamkax gaHHoro y4ebHoro kypca oby4atomecs
OBMnageBaloT YyHMBeEpCalnbHbIM SA3bIKOM COBPEMEHHOW Hayku, KoTopas (opMynupyet cBoOu
OOCTWKEHUS B MaTeMaTnyecKkon dhopme.

8. Y4uebHbin Kypc anrebpbl 1 Ha4an MaTemMaTMyecKoro aHanu3a 3aknagbiBaeT OCHOBY
AN YyCNeLWHoro oBnageHusi 3akoHamu (U3NKUM, XUMuK, BUonorMm, MOHUMAHUSA OCHOBHbIX
TEHOEHUUA pas3BUTMS 3KOHOMMKU U OOLLECTBEHHOW >XM3HW, MO3BOMSIET OPUEHTUPOBATLCS B
COBPEMEHHbIX LMPPOBbLIX U KOMMbIOTEPHbIX TEXHOMOrMAX, YBEPEHHO WCMNOMb30BaTb UX ANS
AanbHenwero obpasoBaHns 1 B NOBCeAHEBHON XM3HN. OBnageHne abCTpakTHbIMWU U NOrMYeCKn
CTPOrMMM KOHCTPYKUMAMM anredpbl 1 MaTeMaTU4eCcKkoro aHanv3a pas3BmBaeT yMeHne HaxoauTb
3aKOHOMEpPHOCTM, OOOCHOBbIBATb WCTUHHOCTb, [OKa3blBaTb YTBEPXOEHUS C MOMOLbIO
WHOYKUMW N paccyxaaTb AeAyKTMBHO, WMCMnonb3oBaTb 0006LieHMe W KOHKpeTM3auuto,
abcTparnpoBaHune 1 aHanornio, opMmpyeT KpeaTMBHOE U KPUTUYECKOE MbILLIIEHNE.

9. B xoge n3y4yeHus ydyebHoro kypca "Anrebpa 1 Hadana mareMatuyeckoro aHanmsa"
obyyvatoLmecss nonyyatoT HOBbIA ONbIT PELUEeHUss MpUKNagHbIX 3agad, CaMOCTOSITENbHOrO
MNOCTPOEHUA MaTeMaTU4eckux Mogenen pearnbHbiX CUTyauun, MHTeprnpeTaumm MnonyvYeHHbIX
peLLeHNn, 3HAKOMSATCA C NpUMepaMmn MatemMaTMyecknx 3aKOHOMEPHOCTEN B Npupoae, Hayke U
NCKYCCTBe, C BblAAIOLNMMNCH MaTEMaTUYECKUMWN OTKPLITUAMU U UX aBTOpPaMMU.

10. Y4ebHbIn Kypc 06nagaet BocnutaTenbHbIM NOTEHLNANOM, KOTOPbIN peannayeTcs Kak
yepes y4ebHbIn MaTepman, cCnocobCTBYOLLNA (DOPMUPOBAHUIO HAYHYHOrO MUPOBO33PEHUS, TaK U
yepe3s cneumduky yvyebHom feaTenbHOCTW, Tpebyowen NPOAOCIKUTENBHON KOHUEHTpaLmm
BHMMaHUs1, CaMOCTOATENbHOCTU, aKKypaTHOCTU 1 OTBETCTBEHHOCTU 3a MOSTyYEHHbIN pe3ynbTar.

11. B ocHoBe meToaukm obydvyeHus anrebpe m Havdanam mMareMaTuyeckoro aHanmsa
NEeXUT 4eATENbHOCTHbBIM NPUHLMM 0By4eHus.

12. B cTpykType y4debHoro kypca "Anrebpa n Hayana maTtemartmyeckoro aHanusa"
BblOeneHbl criegylolmne cogepxatenbHo-MeToandeckne nuHum: "Ymcna m  BbluMCneHus",
"®yHKUMM 1 rpadukn”, "YpaBHeHUs U HepaBeHcTBa", "Hayana maTemaTuuyeckoro aHanusa",
"MHoxecTBa 1 noruka". Bce OCHOBHble copepXaTenbHO-MeToAMYECKUE NMHUN N3ydatoTCa Ha
NPOTSXKEHUM ABYX NeT obyyeHusa Ha ypoBHe cpegHero obuiero obpasoBaHus, eCTECTBEHHO
AOMNONHAS ApYyr Apyra U NOCTENEHHO HAacCbIWAasaACb HOBbIMM Temamu 1 pasgenamu. [aHHbIn
y4yebHbI KypC 4BMSIETCA WHTErpatMBHbIM, MNOCKONbKY OObeauHseT B cebe cogepkaHue
HECKONMbKNX  MaTemaTMyeckmx  AWCUMMNAMH, Takmx Kak anrebpa, TpuUroHomeTpus,
MaTeMaTU4eCKNN aHanu3, Teopmsi MHOXECTB, MateMaTtmyeckas rnorvka u gpyrue. o mepe Toro
Kak obydatomeca osnageBaloT Bce Oonee LWMPOKMM MaTemMaTMyYecKum annapatom, Y HUX
nocnenoBaTenbHO (POPMUPYETCA M COBEPLUEHCTBYETCS YMEHWE CTPOUTb MaTeMaTuUYecKyto
MOLEIb pearnbHON CUTyaunn, NPUMEHATb 3HaHMS, NONYYEHHbIE NPY N3yvyeHnn y4ebHOoro Kypca,
ONa  pelleHns caMOCTOATENbHO CAOPMYNUPOBAHHOW MaTemMaTMyeckorW 3ajadn, a 3aTem
WHTEpPNPETMPOBaTbL CBOM OTBET.

13.1. CopgepxartenbHo-meTogudeckass nuvHuMa "Yucna wn BbluMCrieHns" 3aBepluaeT
PopMUPOBaAHNE HABLIKOB NUCMOMb30BaHMA OENCTBUTENbHbLIX YNCEN, KOTopoe Obino HavyaTo Ha
YPOBHE OCHOBHOrO 06Lero obpasoBaHusa. Ha yposHe cpegHero obuiero obpasoBaHus ocoboe
BHMMaHue yaensietcsi GopMMpPOBaHMIO HaBbIKOB paLNOHarbHbIX BbIMUCIIEHUI, BKIOYAKOLWMX B
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cebsa ncnonb3oBaHme pasnuyHbiX OPM 3anucu Ynucna, ymeHue aenatb NpUKUAKy, BbIMONHATb
NPUONMWKEHHbIE  BbIYUCNEHWUS,  OUEHMBATb  YMCMOBblE  BblpaxeHusi, pabotatb C
MaTeMaTtu4eckMMn KOHCTaHTamu. MHoxecTBa HaTypanbHbIX, UenblX, pauMoHanbHbIX W
AeNCTBUTENbHbLIX YMCEN OONOMHAKTCA MHOXECTBOM KOMMIIEKCHbIX Yncen. B kaxaom us atux
MHOXECTB paccMaTpuBalOTCA CBOWCTBEHHble eMy cneuuduyeckne 3agadm u onepauumu:
AerneHve Hauerno, onepypoBaHMe ocTaTkaMu Ha MHOXeCTBE LefblX Yncen, ocobble CBOMCTBA
pauuoHarnbHbIX U MppaunoHarnbHbIX Yucer, apudmeTmyeckme onepaunn, a Takke nssnedeHme
KOPHS  HaTypanbHOW CTENeHW Ha MHOXeCTBE KOMMMEKCHbIX uyucen. bnarogaps
nocrieqoBaTenbHOMY  pPaclUMPEHUIO  Kpyra  WUCMOMb3yeMblX 4Yucen W 3HaKoOMCTBY C
BO3MOXHOCTAMM  MX MPUMEHEHUS NS  peleHus pasnuuHbiX 3agjad  dopmupyetcs
npeactaBneHve O eaWHCTBE MaTeMaTWKM Kak Hayku M ee ponv B MOCTPOEHUU Moaernen
pearnbHOro Mmnpa, LUMPOKO NUCNOMb3yHTCca 0000LeHe 1 KOHKpeTU3aLums.

13.2. JlnHuns "YpaBHEHNS 1 HepaBEHCTBA" peanuayeTcs Ha NPOTAXEHNN BCEro obyyeHns
Ha ypoBHe cpegHero obuiero obpas3oBaHus, MOCKOMNbKY B Kaxaom pasgene [lporpammbl
npeayCcMOTPEHO peLLeHne COOTBETCTBYIOLLMX 3a4ad. B pesynsraTte obyyatowmecs oenagesatot
pasfuMyHbIMX  METO4aMu  pPeELLUEeHUS pauuoHanbHbIX, MppauUOHarbHbIX, MoKasaTenbHbIX,
norapumMuUyecknx n TPUroOHOMETPUYECKMUX YPaBHEHUIN, HEPABEHCTB M CUCTEM, a Takke 3agad,
cogepxawux napameTpbl. MonyyeHHble YMEHUSA LUMPOKO MCMOMb3YTCS NpW McCcregoBaHum
GYHKLMIA C NOMOLLbIO MPOM3BOOHON, MPY PeLLeHUN NPUKNaaHbIX 3a4a4 U 3a4ay Ha HaxoxaeHue
HanbOonNbLUMX N HAUMEHbBLUNX 3Ha4YeHUI PyHKLUMK. [laHHas cogepXkaTernbHas JIMHUA BKOYaET B
cebs Takke hopmmpoBaHMe yMEHWI BbIMOMHATL pacyeTbl No popMynam, npeobpasoBaHus
paunoHarnbHbIX, MPpPaLMOHanbHbIX U TPUTOHOMETPUYECKNX BbIPAXKEHUN, a TakkKe BblpaXeHun,
cogepxawux cteneHu u norapudpmel. bnarogaps usdydeHuio anrebpavydeckoro matepuana
NPOVCXOAUT fOanbHenwee pasBuUTUE anropuTMUYEcCKOro W abCTPakTHOrO  MbILIMEHMS
obyuatomxcs, hopMUpPYOTCA HaBblKU AeAYKTUBHBIX pPacCyXaeHuin, paboTbl C CUMBOSIbHBIMN
dopmamu, npeactaBreHNs 3akOHOMEPHOCTEM WM 3aBUCMMOCTEN B BUAE PaBEHCTB WU
HepaBeHCTB. Anrebpa npegnaraet appeKkTUBHbIE MHCTPYMEHTLI 115 PeLLIEeHUst NPaKTUYECKUX U
€CTEeCTBEHHO-HaY4HbIX 3a[ad, HarnsagHo AEMOHCTPUPYET CBOM BO3MOXHOCTM KakK 3blKa HayKu.

13.3. CopepxaTtenbHo-metogmyeckas nuHUA  "®yHkuumn  ©n rpadumkn”  TecHo
nepennetaeTca ¢ ApPYruMn NUHUAMM y4ebHOro Kypca, nocKofbKy B KakOM-TO CMbICNe 3agaeT
nocnenoBaTenbHOCTL  U3ydeHUst Matepuana. WM3ydeHue CTeneHHoOW, nokKasaTesibHOMW,
norapumMmMyYeckon n TPUroHOMETPUYECKNX OYHKLMIA, UX CBONCTB M rpadoMKoB, UCMONb30BaHME
DYHKUMA ONs pelleHnsa 3agad U3 Apyrux y4ebHbIX NpeameToB U pearibHOW KU3HWM TEeCHO
CBSI3aHO KaK C MaTemMaTUyYeCKUM aHann3oM, Tak 1 C pelleHneM ypaBHeHMN N HepaBeHCTB. Mpu
aTom 6onblioe BHMMaHWe yaendetca GOPMUPOBAHUID YMEHUS BblpaxaTb opmynamm
3aBUCMMOCTU MeXay pasnnyHbIMU BENUYNMHAMU, UCCeoBaTb NOMYyYEeHHbIE PYHKLUKN, CTPOUTb
nx rpadukn. Matepuan aToW copaepxaTenbHOW fMHUKM HaueneH Ha pasBuTue yMeHun Wt
HaBbIKOB, MO3BOMAOLLNX BblpaXXaTb 3aBUCMMOCTU MEXAY BenuuMHamu B pasnuyHon opme:
aHanuTU4eckon, rpaduyeckonm W crioBecHoW. Ero wmsyuyeHme cnocobCTByeT pas3BuUTUIO
anropuTMMYECKOro MbILLNEHUS, CNOCOBHOCTU K 0606LLIEHMIO N KOHKPETU3aLUK, NCNOMNb30BaHWUIO
aHanorumn.

13.4. CopepxaTenbHas nuHua "Havana martematmyeckoro aHanusa" no3Bonser
CYLLECTBEHHO pacLUMpUTb KPYr Kak MateMaTuyeckux, Tak U NpuknagHbiX 3agad, OOCTYMHbIX
obyyvaroLmmMes, Tak Kak y HUX NOsIBNSAETCA BO3MOXXHOCTb CTPOUTL rpadouKmn CIIOXHBIX (OYHKLNNA,
onpenensaTb X HambornbLUNE N HAUMEHbLUNE 3HAYEHWS, BbIMMCNATL Nnowaamn puryp n odobemsl
Ter, HaxoaAnTb CKOPOCTU N YCKOpPeHUs npoLeccoB. [JaHHaa cogepXaTterbHasa NUHUSA OTKpblBaeT
HOBbl€ BO3MOXHOCTU NOCTPOEHUS MaTeMaTUYECKUX MOJeNen pearbHbIX CUTyaL Wi, No3BonsaeT
Haxo4uTb Hauvnydlwee pelleHve B MpuKNagHblX, B TOM 4Yucre CcoumanbHO-3KOHOMUYECKUX,
3agayax. 3HaKoOMCTBO C OCHOBaMW MaTeMaTU4YecKoro aHanmsa CrnocobCTBYeT pasBUTUMIO
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abcTpakTHOro, hopMarbHO-II0rM4ecKoro N KpeaTMBHOIO MblLNEHNS, (HOPMUPOBAHNIO YMEHUI
pacno3HaBaTb NPOSIBIEHMS 3aKOHOB MaTemMaThKN B HayKe, TexHuKe 1 nckycctee. Obyyatomecs
y3HalT O BblAaLWUXCH pesynbraTax, Nofy4YeHHbIX B Xo4e pas3BuUTUS MaTeMaTuKnM Kak Hayku, 1
06 nx aBTOpAax.

13.5. CogepxartenbHo-meTogmyeckas nuHus "MHoxecTBa n normka" Bkro4yaeT B cebst
9MNeMeHTbl TEOpUM MHOXECTB W MaTteMaTU4ecKon FOrnku. TeopeTMKO-MHOXECTBEHHbIE
NpeacTaBneHns NMPOHM3bIBAOT BECb KypC LUKOMbHOW MaTemaTuku 1 npegnaratoT Haubonee
yHMBeEpCanbHbIN A3blK, O6bEANHSAIOWNA BCe pasdenbl MaTeMaTukM U ee MPUMOoXEHUN, OHU
CBSA3bIBAIOT pa3Hble MateMaTmuyeckue AUCUUNIIMHBL U UX NPUNOXKEHUS B eauHoe Lernoe. BaxHo
AaTb BO3MOXHOCTb 0by4atoLemMycsi NOHMMaTb TEOPETUKO-MHOXECTBEHHbIN A3blK COBPEMEHHOW
MaTeMaTuKnM U UCNoNb30BaTb €ro A8 BblpaXXeHNs CBOUX MbICrien. [pyrum BaXXHbIM NPU3HaKoMm
MaTeMaTUKN Kak Hayku cregyeT Mpu3HaTtb CBOWMCTBEHHYIO €M CTPOrocTb OBGOCHOBaHUN W
cnegoBaHWe  onpedeneHHbiM npaBuriaM  NOCTPOEHUS  AoKas3aTeNnbCTB. 3HAKOMCTBO C
arleMeHTaMM MaTemaTM4ecKoM FOrMkMm CrnocobCTBYET pPasBUTMIO JTIOTMYECKOrO MbILUEHNS
obyyatoLmxcs, No3BOMsiET MM CTPOUTb CBOW PACCYXOEHWUS HA OCHOBE FIOrMYECKUX npaBuIl,
POPMUPYET HABbIKN KPUTUYECKOTO MbILLIEHUS.

14. B yyebHoMm Kypce "Anrebpa n Hayana maremaTMyeckoro aHanmsa" npucyTCTBYOT
OCHOBbl MaTemMaTM4yecKoro  MOAENuMpPOBaHMS,  KOTOpble  Npu3BaHbl  CcNnocobcTBOBaTb
¢OopMNPOBaAHMIO HABbLIKOB MOCTPOEHUS Mogenen peanbHbIX CUTyauuh, UCCRenoBaHUsA 3TUX
MoZenen € nomMoLlblo annapata anrebpbl M MaTemaTtMdecKkoro aHanmsa, WHTepnpeTauuun
MONyYeHHbIX pe3ynbTaToB. Takue 3adaHus BNETEeHbl B KaXKAbl M3 pas3genoB Mnporpammbl,
MOCKOMbKY BECb MaTepuan y4ebHOro Kypca LMPOKO UCNoNb3yeTcs NS peLleHns NpuknagHbix
3agady. [lpu peweHnn peanbHbIX MpakTUYEeCKMX 3agad obydawowmecs passuBaloT
HabnogaTenbHOCTb, YMEHWE Haxo4uTb 3aKOHOMEPHOCTW, abcTparnmpoBaTbCs, MCMONb30BaTb
aHanoruno, obobLiate M KOHKpeTuaupoatb npobnemy. [deatenbHOCTb MO hOPMUPOBAHMIO
HaBbIKOB peLLeHnst NPUKNaaHbIX 3a4ay OpraHn3yeTcs B NpoLecce U3yyYeHus Bcex TemM y4ebHoro
Kypca "Anrebpa n Hayana matematmyeckoro aHanusa".

YuyeOHbIN Kypc "leomeTpusa”.

1. BaxHoCTb y4ebHOro Kypca reomerpum Ha ypoBHe cpegHero obuiero obpasoBaHus
obycnoBreHa MNpPakTU4EeCKON 3HAYUMMOCTbIO MeTanpegMeTHbIX U NpeaMEeTHbIX pe3ynsTaToB
obyyeHus reoMeTpuUn B HanpaBneHUU SIMYHOCTHOMO pasBMTUS oby4vatowmxcs, opMUpPoOBaHMS
YHKLMOHANbHOM MaTteMaTuyeckon rpamMoTHOCTU, W3ydeHna Apyrux Y4eOHbIX OUCLMMIMKH.
Passutne y oOyvalowmxca npaBunbHbIX MPeaCcTaBNeHMn O CYLUHOCTU U NPOUCXOXOEHUN
reomMeTpuyeckmx abcTpakumm, COOTHOLLEHMN peanbHOro U MAEeanbHOro, Xapakrtepe OTpaXKeHus
MaTeMaTU4eCKon HayKom ABMEeHU U NpoLLeCcCoB pearnbHOro Mmpa, Mecte reoMmeTpum B cucteme
HayK 1 ponv maTemMaTU4eCcKoro MogenmpoBaHns B Hay4HOM NO3HAHUK U B NpakTUKe cnocobcTayeT
GOpPMNPOBaAHMID HAy4YHOrO MUPOBO33PEHUS O0yYalLMXCH, a TakKkKe KayeCTB MbILNEHUs,
HeobxoouMbIX 4Ns aganTtaumm B COBPEMEHHOM obLiecTBe.

2. TeomeTpusa aABNsSeTCs OogHMM M3 ©a30BbIX NPEAMETOB Ha YPOBHE cpegHero obuiero
obpa3oBaHus, Tak Kak obecnevvMBaeT BO3MOXHOCTb WU3YYEHWS KaK OUCLMMNIIMH €CTECTBEHHO-
Hay4HOW HarnpasneHHOCTU, Tak U r'yMaHUTapHOMN.

3. Jlornyeckoe mbiwneHne, opmupyemoe nNpu n3ydyeHUn o6y4varoMMUCA MOHATUIAHBIX
OCHOB TreoOMeTpUM ©n MOCTPOEHUN LIEMOYKN TOMMYECKUX YTBEPXKOEHUN B Xo4e peLleHus
reomeTpuyeckMx 3agad, yMeHue BblaBuraTb W onpoBepratb rMNOTE3bl HEMOCPEACTBEHHO
MCNOMb3YITCA NPU pelleHMM 3adad eCTeCTBEHHO-Hay4HOro UMKna, B 4acTHOCTM U3 Kypca
duramku.

4. OpuveHTaums 4Yernoseka B MPOCTPaAHCTBE - YCMNOBME ero couunanbHoro 6bituda, cdopma
OTPaXXeHMs OKpy)KatoLwero Mvmpa, yCrnoBme yCnewHoro no3HaHmsa 1 akTMBHOroO npeobpasoBaHus
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aencteuTtenbHocTn. OnepmpoBaHne NPOCTPaHCTBEHHbIMU 06pasammn obbeanHsIeT pasHble BUAbI
y4yebHOM 1 TpyooBOM OEATENbHOCTU, ABNSETCA O4HMM M3 NPOdECCUOHANbHO BaXHbIX Ka4ecTBs,
MO3TOMY akTyarnbHa 3agada popMmpoBaHus y 0ByyalroLMXCA NPOCTPAHCTBEHHOMO MbILLIEHUSA
Kak pasHOBWAHOCTM OOPa3HOro MbIWEHNSS - CYLIECTBEHHOrO KOMMOHEHTA B MOArOTOBKE K
NPaKkTU4ECKON OeATENbHOCTM N0 MHOTMM HarnpaBneHusIM.

5. Llenb ocBoeHus nporpaMmmbl y4ebHoro Kypca "leometpusa” Ha 6a3oBoM ypoBHE 06y4eHMst
- obuweobpasoBaTenbHoe U 06LLEKynbTYpHOE passBuTve obyvarolmxcs 4vepes obecneveHue
BO3MOXHOCTU MpUOBpETEHMS U UCMONb30BaHUS CUCTEMATUYECKUX FEOMETPUYECKUX 3HaHUA Y
AENCTBUIN, CneumdUYHbIX reOMETPUM, BO3MOXHOCTM YCNELIHOrO NPOAOIMKEHNA obpa3oBaHms no
crneumanbHOCTSM, He CBA3aHHbIM C NPUKNaaHbIM UCMONb30BaHUEM reOMETPUMN.

5.1. lMpuoputeTHbIMKM 3agavyamm OCBOeHMs ydebHoro kypca "leomeTpun" Ha 6GaszoBom
YPOBHE SIBNAOTCSA:

dhopmupoBaHue NpeacTaBeHnsa O reoMeTpmn Kak YacTu MUPOBOWN KyNbTypbl U OCO3HaHMe
ee B3aMMOCBS3M C OKpYXXatoLnM MUPOM;

dhopmmupoBaHne NpPeacTaBneHNss O MHOTOrpaHHUKaxX M Tenax BpaleHnst Kak O BaKHENLINX
MaTeMaTu4ecKkmx Mogensx, NO3BONALLMX ONUCLIBATb U N3yYaTb pa3Hble ABMEHNS OKpYKatoLwero
MUpa;

dhopMUpoOBaHNE YMEHUSI pacno3HaBaTb Ha YepTexax, Mogensx M B peanbHOM Mupe
MHOrOrpaHHMKK 1 Tena BpaLleHus;

oBrnageHve MeTodamMu  peleHus  3agad  Ha  MOCTPOEHUs Ha  U300paxeHusx
NPOCTPaHCTBEHHbIX OUTYp;

dhopMUpoBaHNE yMEHUSA ONEPMPOBaTb OCHOBHBLIMW MOHATUAMN O MHOTOrPaHHUKax 1 Tenax
BpaLLEeHNs1 1 UX OCHOBHbIMW CBONCTBaMU;

OoBMnageHve anropuTMamMu peLleHUs OCHOBHbIX TWMOB 3agadv, OopMUpOBaHME YMEHUS
NPOBOANTL HECIOXHblE OOKasaTenbHble PacCyXAEHUs B XOOEe PeLUeHMsi CTepeoMETPUYECKMX
3a4ay 1 3agay C NpaKkTUYECKNM coaepXXaHnewm;

pasBUTME  WHTENNEKTyanbHbIX W TBOPYECKMX  CNocoBGHOCcTen  obyvarolimxcs,
NO3HaBaTENbHOW aKTUBHOCTU, MCCNEAOBATENbCKUX YMEHWUIA, KPUTUYHOCTU MbILLIEHUS;

dopMmnpoBaHMe (YHKLMOHANbHOW [PaMOTHOCTU, pereBaHTHON TreoMeTpun: yMeHue
pacno3HaBaTb MPOSIBIIEHNS TEOMETPUYECKUX MOHATUA, OOBLEKTOB M 3aKOHOMEPHOCTEN B
pearnbHbIX XU3HEHHbIX CUTYaUMsiX U NpU U3yH4eHUn ApYyrux y4ebHbIXx NpeameToB, NPOSABeHUs
3aBMCUMOCTEN M 3aKOHOMEPHOCTEN, (POPMYNMPOBaTb MX Ha A3blke reoMeTpuM U cosdaBaTb
reoMeTpuyeckme Moaenu, NPUMMEHATb OCBOEHHbI FeOMETPUYECKMA annapat Ans pelleHns
NPaKTUKO-OPUEHTMPOBAHHbIX 3a4a4y, MHTEPNPETUPOBaTb U OLEHMBATL NOMYyYeHHbIe pe3ynbTaThbl.

5.2. OTnnumTenbHOM O0COBEHHOCTLIO MpOrpamMMbl MO rEOMETPUM SBMSIETCS BKMOYEHWE B
KypC CTEepeoMeTpuuM B Hadane ero usyvyeHus 3agay, pellaeMblX Ha YPOBHE WHTYUTUBHOMO
No3HaHWUs, N onpeaeneHHbIM obpa3om opraHu3oBaHHas paboTa Hag HMMMK, YTO CNOCOOCTBYHOT
PasBUTUIO  NIOrMYECKOr0 W MPOCTPAHCTBEHHOIO  MbILMEHMS, CTUMYNUMPYEeT npoTekaHue
WHTYUTUBHbIX NPOLIECCOB, MOTUBMPYET K AanbHENLLEMY U3yYeHUto npegmera.

5.3. lNpeanoyteHne oTgaeTcsa HarnsigHO-KOHCTPYKTMBHOMY MeTody oO0ydeHusi, TO eCTb
TEeopeTMYECKME 3HAHUSA MMEIOT B CBOEW OCHOBE HEMOCPEACTBEHHOE OTHOLLUEHWE K NpegMeTHO-
NpakTU4EeCKON AeATeNbHOCTU. Pa3BmuTne NpoCTpaHCTBEHHbIX NPeACTaBneHnn y obyyatoLwmxca B
Kypce CTepeoMETpUN MPOBOAUTCS 3a CYET pelleHus 3adad Ha co3gaHue NPOCTPaHCTBEHHbIX
o6pa3oB M 3agad Ha onepvpoBaHMe MPOCTPaHCTBEHHbIMM obpasamn. Co3gaHue obpasa
NPoOBOOUTCS C WCMONb30BaHWEM HArnmsagHoOCTM, a onepupoBaHne obpa3oMm - B YCrOBUSAX
OTBIEYEHUSA OT HArNSAHOCTU, MbICIIEHHOTO N3MEHEHUSA €ro UCXOQHOMO COAEPXKaHUS.

6. Llenb  ocBoeHus  nporpammbl  yyebHOro  kypca «eomeTpusi» Ha yrinyBGnéHHOM
YPOBHe — pa3BuTME MHAMBUAOYAlbHBIX CNOCOBHOCTEN, 0BYyYaOLWMXCS NPU N3y4EHUN reoMeTpuun,
Kak COCTaBnsoLLen npeameTHon obnactn «Matematuka n nHgopmaTnka» vyepes obecneyeHve
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BO3MOXHOCTU NpuobpeTeHns n ncnonb3oBaHna 6onee rmybokMX reoMeTpUYecKnx 3HaHuh U
AENCTBUIN, cneunduYHbIX reoMeTpun, 1 HeobXoaUMbIX ANs  YCNeLwwHoro npodeccnoHanbHOro
o6pa3oBaHus, CBA3AHHOMO C UCMOMb30BaHNEM MaTEMATUKW.

6.1. [lpvopuTteTHbIMM 3ajadYamMyn Kypca [eOMEeTpuMM Ha  yrnyOGnéHHOM  ypOBHe,
PaCLLUMPSAOLWMMU U YCUNNBAIOLLMMW KypC 6A30BOro YPOBHS, ABMSIOTCS:

- pacwmpeHve npeacTaBneHns O reoMeTpuuM  Kak 4acTM  MWUPOBOW  KynbTypbl W
dopmMmnpoBaHMe OCO3HAHNS B3aUMOCBS3M reOMETPUN C OKPYKatoLLMM MUPOM;

- (bopmmpoBaHne npeacTaBneHns O MNPOCTPAHCTBEHHbLIX Urypax Kak O BaKHEMLUMX
MaTeMaTU4ecKkMx Mogensx, NO3BONALLMX ONUCLIBATb U N3yYaTb pa3Hble ABMEHNSA OKpYKatoLwero
MUpa, 3HaHMe NOHATUMHOrO annapaTa no pasgeny "CtepeomeTtpusa” y4ebHOro Kypca reomeTpuu;

- (hbopMUPOBaHNE YMEHNS BNAAETb OCHOBHBIMW MOHATUSIMU O NPOCTPAHCTBEHHbIX uUrypax
M MX OCHOBHbIMW CBOWCTBaMW, 3HAHWE TeopeMm, POPMYN U YMEHWE UX MPUMEHATb, YMEHUS
AOKa3blBaTb TEOPEMbI MU HAXOAUTb HECTAHAAPTHbBIE CNOCOOLI peLLeHns 3agay;

- bopMmnpoBaHMEe YMEHUSA pacrnosHaBaTb Ha YepTexax, Mogensx M B peanbHOM Mupe
MHOTFOrpaHHMKK 1 Tena BpaLleHnsl, KOHCTPYMPOBATbL FrEOMETPUYECKME MOLENN;

- bopmupoBaHue NOHMMaHUs BO3MOXXHOCTU aKkCMoMaTUYeCcKoro NOCTPOEHUS
MaTeMaTU4ecKMx Teopun, PopMMPOBaHME MOHUMAHWUSA PONM aKCMOMAaTUKM Mpu NpoBeaeHUn
pacCy>XaeHun;

- dboopmMupoBaHMe yMeHuUs BnadeTb MeTogaMu AOoKa3aTenbCTB U anropuTMOB peLLeHus,
YMEHUS WX MPUMEHATb, NPOBOAWUTb AOKa3aTeflbHble pPacCy)XOeHUs B XO4e pelueHus
CTepeoMeTpuMyecknx 3adad M 3agady C MNpakTUYEeCKUM CoAepxaHuem, opmmpoBaHue
npeacraBneHnss O HeobXoouMOCTM AoKal3aTenbCTB Npu  OBOCHOBaHWM MaTeMaTU4ecKMx
YyTBEPXOEHUA 1 PONIN aKCMOMATUKN B NPOBEAEHUN AeAYKTUBHbBIX PacCyXaeHWM,;

- pasBuMTME W COBEPLUEHCTBOBAHWE MWHTENMEKTYyanbHbIX M TBOPYECKMX CnocobHoCTEn
obyyatoLmxcs, no3HaBaTeNbHOM aKTMBHOCTW, WCCNeaoBaTeNbCKUX YMEHWUN, KPUTUYHOCTU
MbILLIEHUS, HTEepPeCa K U3YYEHUIO reoMeTpuu;

- bopMUPOBAHNE (PYHKLMOHANBHOMW TPaMOTHOCTW, pPENeBaHTHON rEOMETPUN: YMEHMS
pacno3HaBaTb MPOSBIIEHNA TEOMETPUYECKUX MOHATUA, OOBEKTOB M 3aKOHOMEPHOCTEN B
pearnbHbIX XU3HEHHbIX CUTYaUMsX U NpU U3yYeHUn ApYyrux y4ebHbiXx NpeameToB, NPOSABEeHUs
3aBUCMMOCTEN WU 3aKOHOMEPHOCTEN, MOAENUPOBAHUSA pearnbHblX CUTYyauuin, UCCreaoBaHus
MOCTPOEHHbIX MoAEeNen, MHTeprnpeTaumm Nofy4YeHHbIX pesynbTaToB.

6.2. OCHOBHbIMU coaepXXaTenbHbIMU NIMHUAMU Kypca «eomeTpumn» aenatoTca: «lMpamble n
NAOCKOCTN B NPOCTpaHCTBE», « MHOrorpaHHunkny, « Tena BpatleHusy, «Bektopbl n koopgnHaThl B
NPOCTPaHCTBEY, «[IBMXKEHMSI B NPOCTPAHCTBEY.

6.3. CpopmynmnpoaHHoe B ®IOC COO TpeboBaHue "ymeTb onepupoBaTb MOHATUAMU",
peneBaHTHbIX FeoOMeTpUM Ha yrnybneHHOM YypoBHE OOy4eHusi, OTHOCUTCA KO BCEM
cogepxaTernbHbiM  NIMHUAM  y4eBHOoro Kypca, a OpPMUPOBAHNE FOrMYECKUX  YMEHWUN
pacnpegenseTca no cogepxartenbHbiM NMHUAM. CogepxaHne obpasoBaHus, COOTBETCTBYOLLEE
npegMeTHbIM pesyrnbrataM ocBoeHus depepanbHon paboyenn nporpaMmbl, CTPYKTYpPUPOBaHO
Takum o06pasoM, 4Tobbl KO BCEM OCHOBHbLIM, MpPMHUMMNMANbHLIM BOMpocamM oby4varoLlmnecs
obpawanncb HEOOQHOKPaTHO, 4YTO MO3BOMSET OpraHn3oBaTb OBfafgeHWe reoMeTpU4ecKUMMm
MOHATUAMW WM HaBblkaMu NOCNenOBaTENbHO W MNOCTynaTenbHO, C cobniogeHnem npuHuuna
NPEeeMCTBEHHOCTM, a HOBble 3HaHMA BKMOYaTb B OOLYHD CUCTEMY TE€OMETPUYECKUX
npencraBneHnin obyyaroLmxcs, pacwmnpss n yrnybnas ee, obpasys NpodHble MHOXECTBEHHbIE
CBA3N.

6.4. Nepexoa K U3y4eHuto reoMeTpun Ha yrinybnéHHOM ypOBHE NO3BONSET:

- co3pgaTb ycnoeust Ans avddepeHumaummn obyveHus, NMOCTPOEHUS WHAMBUAYaANbHbIX
obpasoBaTtenbHbIX nporpamm, obecneynTb  yrnybreHHoe  UM3y4YyeHne reoMeTpun  Kak
cocTasnsoLen yyebHoro npegmeta "Matemarumka”;
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- NOAroTOBUTb OOyYaloLMXCA K MPOOOIIKEHNIO M3yYeHUs MaTeMaTuKM ¢ y4eToM Bbibopa
Oyaywen npodeccun, obecneunBas NPeemMcTBEHHOCTb Mexay obwum 1 npodeccnoHanbHbIM
obpasoBaHuem.

Y4yebHbIN Kypc "BepoATHOCTbL 1 cTaTUCTUKA".

1. Y4ebHbIn Kypc "BeposiTHOCTb M cTaTUCTMKA" 6a30BOro YpoBHS SBMASIETCS NPOSOSHKEHNEM
N pa3BMTUEM OAHOMMEHHOTO y4ebHOro Kypca 6a3oBOro ypoBHS OCHOBHOMO obLuero obpasoBaHus.
Y4ebHbIN Kypc npegHasHadveH anga dhopmmupoBaHms y oby4vatowmxcs CTaTUCTUYECKON KyIbTypbl U
NMOHMMaHMA pPonnM TEOPUU BEPOATHOCTEM KaK MaTeMaTM4eCKOro MHCTPYMEHTa ONA U3yYeHUs
Crny4YarHbIX COBbITUIA, BENUYMH U npoueccos. [pu mnsyvyeHnn yyebHoro kypca oboraiuaroTcs
npeacrasneHns obydalowmuxcs O MeTodax MccrefoBaHus W3MEHYMBOrO Mupa, pasBUBaeTCH
NOHUMaHWEe 3HAYUMOCTU U OBLLHOCTM MaTeMaTU4eCcKUX METOAOB NO3HaHUSA Kak HeOTbEMIEMON
4YacTN COBPEMEHHOIO eCTECTBEHHO-HAy4YHOr0 MUPOBO33PEHUS.

2. CogepxaHue y4yebHOro kypca HanpasfeHO Ha 3akpensieHue 3HaHWW, NOryYeHHbIX Npu
N3y4YeHUn Kypca Ha ypoBHE OCHOBHOro obLero obpa3oBaHus, 1 Ha pa3BuTUe NpeacTaBneHun o
CrnyYarHbIX BENUYMHAX M B3aUMOCBSA3SX MEXAY HUMU Ha BaXKHbIX MpUMepaXx, CIHOXKETbl KOTOPbIX
NOYepnHyThbl U3 OKpyXatowero mupa. B pesynbsrate y obyyalowmxca AOMmMKHO chOpMUPOBATHCS
npeacraeneHve o Haubonee ynoTpebuTenbHbIX M OBWMX MaTemMaTUyeckmx Moaensx,
Mcnonb3yemblX AONs  ONUCAHUA  aHTPOMOMETPUYECKMX W AeMorpaduyeckux  BESMYVH,
NOrpPeLLHOCTEN B PasfUYHOrO poAda M3MEPEHUsX, ANUTenbHOCTM 6Ge3oTkasHoW paboThbl
TEXHUYECKMX YCTPOWCTB, XapaKTEPUCTUK MaCCOBbIX SBMEHU 1 NpoLeccoB B obLiecTse.

3. B cootBeTCTBUM C yKasaHHbIMU LEnsiMu B CTPYKType y4ebHoro Kypca "BeposiTHOCTb U
cratucTmka" Onsg ypoBHs cpegHero obuwero obpasoBaHud Ha 0a30BOM YPOBHE BbIOENEHbI
crnegylolimMe OCHOBHbIE coaepXaTternbHble nuHuK: "CnydanmHble cobbiTUst U BeposTHOCTU",
"Cny4anHble BENMMYUHbI N 3aKOH BonbLunx Yncen".

4. BaxHyto YyacTb y4ebHOro Kypca 3aHUMMaeT U3y4YeHme reoMeTpmuyeckoro u BUHOMmManbHOro
pacnpegeneHnin n 3HAKOMCTBO C WX HENpepbiBHbIMM aHanoramm - rnokasaTernbHbiM W
HOpMarnbHbIM pacrnpeaeneHnaMun.

5. CogepxaHve nuHun "CnydanHble COObLITUS U BEPOATHOCTU" CRYXWUT OCHOBOW AN
OpMMPOBaHNST NPEACTaBMEHUA O pacnpedeneHun BepoATHOCTEN MexXQy 3HaYeHUsMN
CrnyYariHbIX BEMWYMH, a Takke 3Ta NMHUA Heobxoguma kak 6asa ans nayyeHust 3akoHa 60nbLInx
yucen - yHAAMeHTanbHOro 3akoHa, AEWCTByKLWEero B npupoge v obliectse M MMeLLero
matematmdeckyto  opmanusauyuto. Cam  3akoH  Gonbwmx  uYucen  npegnaraetca B
O03HAKOMUTENBbHON hOpME C MUHUMASbHbLIM UCNOMIb30BaHMEM MaTemMaTuyecKkoro hopmanunama.

6. TeMbl, CBsi3aHHble C HENPEPbLIBHbIMW CryYalHbIMW BENMYMHAMK, aKUEHTUPYHT
BHMMaHme oOy4yalolmnxca Ha OnucaHuM U U3YYEHUU CryvarHbIX SIBMIEHUA C MOMOLLBHO
HenpepbIBHbIX (PyHKUMIN. OCHOBHOE BHUMaHWE yaenseTcs nokasaTernlbHOMY U HOpManbHOMY
pacnpegeneHusamM, nNpy 3ToM npegnonaraeTcs 03HakoMUTENbHOE M3yyeHne maTtepuana 6es
A0OKa3aTenbCTB NPUMEHSEMbIX (DaKTOB.

7. Y4yebBHbI KypCc «BepoATHOCTb W cTaTtucTMKay» YrnyobrnéHHOro YpoBHSA sBRsieTcH
NPOAOIHKEHNEM U pa3BUTUEM OOHOMMEHHOrO y4ebHOro Kypca yrny6néHHOro ypoBHS OCHOBHOW
wkonbl. Kypc npegHasHadeH ansg opMmpoBaHms y 00yYatoLmMXCa CTaTUCTUYECKOW  KYNbTypbl
MW MNOHMMaHWs  pOnMM  TEOpUM  BEPOSITHOCTEN Kak MaTeMaTU4YeCcKOro MHCTPYMeHTa Ans
N3yvyeHns cryvarHbiX cobbiTui, BenNuuMH M npouecco. lMpu mn3yveHun kypca oboraiiarotca
npeacTaBneHnss obyyawwmxca 0 MeTogax MCCNeaoBaHUs M3MEHYMBOTO MUpa, pa3BMBaeTCS
NMOHMMaHMe 3Ha4YMMOCTUN 1N OBLLHOCTM MaTeMaTUYECKNX METOLAOB MO3HAHMSA Kak HEOTbeEMMEMOM
4YacTu COBPEMEHHOr0 eCTECTBEHHO-HAay4YHOTO MUPOBO33PEHNS.

8. CoagepxaHue yyebHOro Kypca HanpasrieHO Ha 3akpenneHue 3HaHWUM, NoNyYeHHbIX Npu
N3y4YeHun Kypca Ha ypOBHE OCHOBHOrO obLiero obpasoBaHus, 1 Ha pasBuTve NpeacTaBneHun o
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CNyYanHbIX BENUYMHAX N B3aUMOCBSA3AX MeXOy HUMU Ha BaXXHbIX NpUMepax, CHoXeTbl KOTOPbIX
NoYepnHyThl U3 OKpYXXatoLero mupa. B pesynbTtate y oby4varowmxcst 40mMKHO chopMMpoBaThLCA
npeacrtaerneHne o Haunbonee ynoTpedbuTenbHbIX WM OBWMX MaTeMaTUyecKux MoAensx,
ncnonb3yemblx O  OMNUCaHUs  aHTPOMOMETPUYECKUX W Aemorpadudecknx  BenuyuH,
MOrpelHoCTen B pasnuyHble poda W3MepeHusx, AnuTenbHoCcTU 6e30TkasHon paboTbl
TEXHUYECKNX YCTPONCTB, XapaKTEPUCTUK MAaCCOBbIX SIBIIEHUI M NPOLIECCOB B 0bLLecTBe. YYeOHbIN
Kypc siBnsieTca 6a3on Ans OCBOEHUSA BEPOSITHOCTHO-CTATUCTMYECKMX METOAOB, HEODXOAUMBIX
crneumanuctaM He TOMbKO WHXEHEPHbIX CneumanbHOCTEN, HO Takke couunanbHbIX WU
MCUXOSOMMYECKNX, MOCKOSIbKY COBPEMEHHbIE OOLLECTBEHHbIE HAyKM B 3HAYUTENbHOW Mepe
MCNonb3ylT annapaTt aHanusa 6onblumMx AaHHbIX. LleHTpanbHylo 4YacTb y4yebHoro Kypca
3aHMMaeT obcyxaeHwe 3akoHa Oonblmnx 4Yucen - yHOaMeHTanbHOro 3akoHa npUpPOAbI,
UMetoLLLero MaTemaTu4eckyro dhopmMmanmnsauuio.

9. B cOOTBETCTBMU C YKa3aHHbIMK LieNsiMU B CTPYKType y4ebHoro kypca «BeposaTHOCTb n
cTaTUCTMKa» Ha yrnyGnéHHOM ypoBHE Bbl4ErNeHbl OCHOBHbIE coaepXKaTenbHble NNHUN:
«CnyyanHble cobbITnS " BEPOATHOCTUY» N «CnyyanHble BENUYMHBLI U 3aKOH
onbLKnX Ynceny.

10. NoMMMO OCHOBHbIX JIMHWUIA B KYPC BKIHOYEHbI 3NeMeHTbl Teopuu rpadgoB u teopumn
MHOXeCTB, Heobxoanmble AN NOMHOLLEHHOrO OCBOEHUSA MaTepmana AaHHoro y4yebHoro kypca u
CMEXHbIX MaTeMaTUYeCKNX y4ebHbIX KypCOoB.

11. CopepxaHue nuHum «CriyqanHble cobbiTUS U BEPOATHOCTM» CIYXWUT OCHOBOW Ans
dopmMMpoBaHNA MpeacTaBfeHM O pacnpegeneHnn BeposiTHOCTEM MexXay 3HayYeHUsIMK
CNyYaunHbIX BenuyMH. BaxkHylo 4acTb B 3TOM cogepaTenbHOW NUHUKW 3aHMMaeT U3ydeHue
reoMeTpuyeckoro n OGUHOMMANbLHOrO pacnpedeneHnin M 3HAKOMCTBO C WX HenpepbiBHbIMA
aHanoramu — nokasaTtesnbHbIM 1 HOpMaribHbIM pacrnpegeneHnamun.

12. Temsbl, cBsiI3aHHbIE c HenpepbIBHLIMM CcnyYyanHbIMu BENUYMHAMM U
pacnpegeneHusaMu, akueHTUMPYIT BHMMaHWE OO0yYaloLlMXCA Ha ONUCaHUM WU U3YyYeHUn
CNyYanHbIX ABMAEHUA C NOMOLLLI HenpepbiBHbIX (PyHKUMn. OCHOBHOE BHUMaHWe yaenseTcs
nokasaTtefnlbHOMY U HOpMasnbHOMY pacrnpeaeneHusIM.

13. B yyebHOM Kypce npeaycMatpuBaeTCsl O3HAKOMUTENbHOE U3ydeHMe CBA3WM Mexay
CNyYanHbIMX BESIMYMHAMM U ONUCAHME 3TOMN CBA3M C MOMOLLBIO KOdhdULMeEHTa Koppenaumm v
ero BbLIDOPOYHOro aHamora. 3TWM 3MEMEHTbl CoAepXaHusl pasBuMBalOT Temy "[uarpammbl
paccenBaHus", U3y4eHHyo Ha YpOBHE OCHOBHOIO 06LLLero o6pasoBaHus, U BO MHOFOM ONUParoTCs
Ha cBefeHus M3 KypcoB anrebpbl n reomeTpun.

14. Ewe OOVH 3NeMeHT coaepaHusi, KoTopbIn npegnaraeTca Ha
O3HaKOMMUTENBHOM YPOBHE — MOCNEeAOBaTENbHOCTb CryYaMHbIX HE3aBUCKMMbIX COObLITUR,
HacTynawlowmx B eguHudy BpemeHu. O3HakoMneHue ¢ pacnpefeneHnemMm BepOSiTHOCTEWN
KonuyectBa Takux COObITUM HOCUT pasBMBAOLMN XapakTep M ABNAETCA akTyanbHbIM Ans
Oyoywmx abuTypueHToB, MOCTynawwWmMX Ha y4yebHble cneunanbHOCTH, CBA3aAHHbIE C
06LeCcTBEHHbIMM HAayKaMu, NCUXONOrNen 1 ynpasreHueMm.
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2. NNAHUPYEMBbIE PE3YJIbTATbI USYYEHUA

B pesynbTaTe nsyyeHus y4ueGHoOro npeameTa CTyaeHT A0MmKeH chopMMpoBaTh criegylolme pesynbTaThl:

1) NWUYHOCTHbIE

PesynbTtaTt YTOYHEHHbIN pe3ynbTaTt OpraHusauus OUEHKa BOCTVKEHNS
(us ®FOC COO) (us ®OI1 COO) AOCTIkKEHUS uetikaa
rpaXgaHcKoro BOCNUTaHus:
JIPrB1 cdopmMupoBaHHOCTL FpaxagaHCKom C(hOPMMPOBAHHOCTb  FpaXaaHCckon no3vumn | NUCbMEeHHbIE 1 YCTHbIE YCTHbIE N MNCbMEHHbIE
nosvumm obyyaloLleroca Kak akTMBHOrO M | obydyalolerocd  Kak  aKTMBHOrOM OTBETCTBEHHOro paboThl, onpocsl;
OTBETCTBEHHOIO yneHa POCCUIMCKOrO | YrneHa pOoCCUICKOro obuwecTsa, npeacTaBneHne O | MpakTUYeckue 3aHATUs TecTtupoBaHue;
obuecTBa; MaTemMaTU4eCKMX OCHOBax PYHKLNOHNPOBaHNS CoobLeHus no Temam
pasnnyYHbIX CTPYKTYP, SABNEHNNA, npoueayp

rpaxgaHckoro obuecTea (BbIOOpbl, ONpOCHl U ApYyroe),
yMeHVe  B3aMMOAEWCTBOBaTb C  couuanbHbIMU
WHCTUTYTaMW B COOTBETCTBMM C WX GYHKUMAMU W©
HasHa4YeHnem

JIPre2 ocosHaHne CBOUX KOHCTUTYLIMOHHbIX
npae 1 06A3aHHOCTEN, yBaXeHNe 3aKkoHa 1
npaBonopsaKka;

OCO3HaHWe CBOMX KOHCTUTYLIMOHHBIX MPaB U
065A3aHHOCTEN, YBaXeHNe 3akoHa v npasonopsaka

MUCbMEHHbIE U YCTHbIE
paboThl,
npakTudeckme 3aHATUSA

YCTHblE U NUCbMEHHbIE
onpockl;
TectupoBaHue;
CoobueHnsa no Temam

NPre3 npuHATNE TPaAULMOHHBIX | NPUHATUE TPAAULMOHHBIX HAUMOHAMbHbIX, YCTHbIE 1 MUCbMEHHbIE
MUCbMEHHbIE U YCTHbIE )

HaLWOHarbHbIX, obuleyenoBseyveckux | 06LLEYENoBEYECKUX 'YMaHUCTUYECKUX U 26OThI onpockl;

FYMaHUCTUYECKMX U OEeMOKpPaTUYECKMX | OEMOKpPaTUYECKMX LLeHHOCTEN P ’ CoobLLeHuns no Temam

. npakTuyeckme 3aHATUSA

LeHHOCTEW;

JPre4 rOTOBHOCTb NPOTUBOCTOSATb | FTOTOBHOCTb NMPOTUBOCTOSATL MOEOMNOrMKN 3KCTpeMmama, YCTHbIE U MUCbMEHHbIE

NOeonorMmn 3KCTpemMmuama, HauuoHanuama, | HauMoHanuama, kKceHodpobum, AUCKPUMUHALIMM MO MUCbMEHHbIE U YCTHbIE onpockl;

kceHodobuu, ANCKPUMUHALLMK no | couunanbHbIM, PENUTMO3HbLIM, PACOBLIM, paboThl, TecTupoBaHue;

coumanbHbIM,  PENUIMO3HLIM,  PacoBbIM, | HaUMOHarbHbLIM NPU3HaKam npakTuyeckue 3aHaTus | CoobLieHust no Temam
HaLMoHasbHbIM NpU3HaKam;

JNIPrB5 roTOBHOCTb BECTM COBMECTHYH | FOTOBHOCTb BECTU COBMECTHYIO AE€ATENbHOCTb B YCTHbIE U MUCbMEHHbIE
OESITENbHOCTb B MHTEPECaX IPaXxaaHCKOro | MHTepecax rpaxaaHckoro obliecTsa, y4acTBoBaTh B MUCbMEHHbIE U YCTHbIE onpocsl;
obuwecTBa, y4yacTBOBaTb B | camoynpaBneHum B 0bLieobpasoBaTenbHOM paboThl, TecTupoBaHue;

camoynpasreHumn B obLieobpasoBaTensHoOn
opraHusaumun n AEeTCKO-HOHOLLIEeCKNX
opraHusauusx;

opraHu3aumm n AeTCKo-rHOLWECKMX opraHmn3ayunax

npakTn4eckne 3aHATUA

CoobLeHnsa no Temam

JIPrB6 ymeHne B3anmopencTsoBatb C
couunarnbHbIMU WHCTUTYTamMu B
COOTBETCTBUM C  UX  (PyHKUMAMU 1
Ha3HayYeHnewm;

ymMeHue B3aMMOAENCTBOBATL C coLMarnibHbIMN
WHCTUTYTAaMn B COOTBETCTBUU C UX q)yHKLI.I/IFIMI/I n
Ha3Ha4vyeHnem

MUCbMEHHbIE U YCTHbIE
paboThl,
npakTudeckme 3aHATUSA

YCTHbIE N MNCbMEHHbIE
Onpocsl;
TecTnpoBaHue;
Coo0uleHus no Temam
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PesynbTtaTt
(us ®IroC CO0)

YTOUYHEHHbIN pe3ynbTaTt
(us ®Or1 CO0)

OpraHusauus
LOCTMXeHUs!

OueHKa AoCTUXEeHUs

JIPrB7 TroTOBHOCTb K ryMaHWTapHoOW MU
BOJTOHTEPCKOWN AeATENbHOCTY;

rOTOBHOCTb K r'yMaHUTapHON 1 BONOHTEPCKOW
OesaATenbHOCTH

MUCbMEHHbIE U YCTHbIE
paboThl,
npakTU4eckme 3aHATUS

YCTHbIE N MUCbMEHHbIE
onpocsl;
TecTnpoBaHue;
CoobuieHns no Temam

naTpuoTnN4eCKOro BOCnNUTaHuA:

JIPnB1 cdopmMMpOBaHHOCTL  POCCUIACKOM
rpakgaHCKon MOAEHTUYHOCTU, NaTPUOTN3MA,
yBaXeHMs K CBOEMYy Hapoay, 4yBCTBa
OTBETCTBEHHOCTM nepeg Poawnnon,
ropfocCTu 3a CBOW Kpaun, cBoto PoguHy, cBon
A3bIK N KynbTypy, NpoLwioe M HacTosuee
MHOroHaumoHanbHoro Hapoga Poccuu;

ChOpMMPOBAHHOCTb POCCUINCKOW rpaykaaHCKown
WAEHTUYHOCTU, YBaXXEeHUA K NPpoLoMy 1N HacTodlemy
POCCUIACKO MaTeMaThKK, LLEHHOCTHOE OTHOLLIEHME K
OOCTWXXEHNSIM POCCUNCKUX MaTeEMaTMKOB 1
POCCUIACKO MaTeMaTMYeCKON LLKOSbl, UCMOMb30BaHMe
3TUX OOCTWXKEHUI B APYrNX HayKax, TEXHOMOIUSIX,
chepax 3KOHOMUKM

MUCbMEHHbIE U YCTHbIE
paboThl,
npakTuyeckue 3aHATUS

YCTHbIE N MUCbMEHHbIE
Onpocsl;
TecTnpoBaHue;
CoobLeHunsa no Temam

J1IPnB2 LLleHHOCTHOE OTHOLLEHNE K
rocyaapCTBEeHHbIM cumBonam,
NUCTOPUYECKOMY W NMPUPOOHOMY Hacneauio,
namaTHMKaMm, Tpagmumsim Hapogos Poccun,
JocTuwkeHnsm Poccun B Hayke, UCKYCCTBE,
cropTe, TEXHONOIUSIX 1 Tpyae;

LLEHHOCTHOE OTHOLLEHUE K FOCYAaPCTBEHHBLIM
CMMBOJIaM, UCTOPUYECKOMY M MPUPOAHOMY Hacreauto,
namsiTHUKam, Tpagmuusm Hapogos Poccun,
OOCTKeHNsiM Poccumn B Hayke, UCKyCCTBE, CMOpPTE,
TEXHOMNOrMAX U Tpyae

MUCbMEHHbIE U YCTHbIE
paboThl,
npakTudeckme 3aHATUSA

YCTHblE U NUCbMEHHbIE
onpocsl;
TecTtupoBaHue;
CoobueHnsa no Temam

AYXOBHO-HPAaBCTBEHHOIro BOCNUTaHuA:

JIPoHB1 0OCO3HaHME OYXOBHbIX LIEHHOCTEN
pPOCCUNCKOro Hapoaa;

OCO3HaHWE OYXOBHbIX LLEHHOCTEN POCCUNCKOro
Hapoaa, ChOpMUPOBAHHOCTb HPABCTBEHHOIO
CO3HaHUS, 3TUYECKOro NoBeaeHns, CBA3aHHOIO C
NpaKkTUYECKMM NPUMEHEHNEM JOCTWDKEHWUIA HAYKN 1
OeATENbHOCTLI0 YYEHOrO, OCO3HaHUE NMUYHOIOo BKNaaa
B MOCTPOEHUE YCTOMYMBOro ByayLiero

YCTHble paboTbl

YCTHbIE ONpPOCHI;
Ccoo0LLIEeHUs MO TeMam

JIPoHB2 chopmMmMpoBaHHOCTb
HPaBCTBEHHOIO  CO3HaHWUSA,  3TMYECKOTrO
noBefeHus:;

C(bOpMVIpOBaHHOCTb HPaBCTBEHHOIO CO3HaHUA,
9TNUYECKOro noeeneHus

YCTHble paboTbl

YCTHble onpochbl;
coobLeHns no TeMam

JIPoHB3 cnocobHOCTL OLUEeHMBATL CUTYaLMIO
W NpVHMMaTb OCO3HaHHble  peLUeHUs,
OpPUEHTUPYSACH Ha MoparbHO-
HPABCTBEHHbIE HOPMbI U LLIEHHOCTY;

€NocobHOCTL OLleHMBATb CUTYaLMIO U NPUHUMATb
OCO3HaHHbIE PeLLeHNsl, OPUEHTUPYSACH Ha MOpanbHO-
HPaBCTBEHHbIE HOPMbI U LLEHHOCTU

YCTHble paboTbl

YCTHbIE onpocChl;
Co00LLIEHNsI MO TeMam

JIPoHB4 o0cCO3HaHMEe nu4HOro BKMNaga B
NOCTPOEHME YCTONYMBOIro OyayLiero;

OCO3HaHMWe NMYHOro BKNaja B NOCTPOEHME
ycTon4mBoro dygyuiero

YCTHbIe paboTbl

YCTHbIE ONpoChI;
CcoO00LLIEHNsI MO TeMaMm

JIPOHBS OTBETCTBEHHOE OTHOLUEHME K
CBOVMM poauTensm v (Mnu) gpyrum YneHam

OTBETCTBEHHOE OTHOLUEHUE K CBOMM POAUTENSIM U
(vnn) opyrum YneHam cembi, CO3aHMI0 CEMbU Ha

CeMbW, CO30aHMI0O CEMbW Ha OCHOBE | OCHOBE OCO3HaHHOrO MPUHATUS LLEHHOCTEN CeMenHon YcTHble paboThl YCTHbIE OMpoChI;
0CO3HaHHOro NPUHATNA LLEHHOCTEN | XWU3HW B COOTBETCTBMM C TPaaMUNSMUN HAPOAOB Cco00LLIeHUs Mo TemMam
CeMeNHOM XusHuM B cooTBeTcTBUM C | Poccumn
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PesynbTaTt YTOUYHEHHbIN pe3ynbTaTt OpraHusauums OUEHKa BOCTVKEHNS
(us FOC COO) (us ®OI1 COO) AOCTIKEHUS uetikaa
Tpaguuusamm Hapogos Poccuu;
3CTETUYECKOro BOCNUTaHUA:
JIPacB1 acTeTnyeckoe OTHOLLUEHME K MUPY, | SCTETMYECKOE OTHOLLEHME K MUPY, BKMOYasa 3CTETUKY
BKNIOYaA 9CTeTUKy ObiTa, Hay4yHOro W | MaTteMaTU4eckmx 3aKkOHOMEPHOCTEN, OO bLEKTOB, 3a4ad, Teopetuueckme
TEXHUYECKOro TBOPYECTBa, CMopTa, TPYAA U | PELUEHNI, PACCYKAEHMIA, BOCIPUMMUMBOCTD K 3AHSTIS YCTHbIE onpocsl;
06LLEeCTBEHHbIX OTHOLLEHWI; MaTeMaTU4eCcKknum acnektam pasnuyHbIX BUA0B coobLeHus no Temam
nckyccTea
JTIPacB2 CcnocobHOCTb BOCMPUHMMATL | CNOCOBHOCTbL BOCNPUHUMATL pasnnyHble BUAbI
pasnuyHble BWAbI MCKYCCTBA, TPAAMUMM 1 | NCKYCCTBA, TPAAMUMM 1 TBOPHYECTBO CBOETO 1 ApYrux TeopeTadeckme YCTHbIE onpochl;
TBOPYECTBO CBOEr0 M [APYrux HapoAOB, | HAPOAOB, OLLyLiaTh 3MOLMOHaNbHOE BO3AeNCTBMe 3AHITUS coobLLeHnsa no TeMam
owyuiaTe 3MOUMOHanNbHOe BO3AENCTBME | UCKYCCTBa
NCKYCCTBa;
JIPacB3 ybexaeHHOCTb B 3HaUMMOCTW AN | YOEXOEHHOCTb B 3HAYMMOCTW ANS JIMYHOCTU U
NIMYHOCTM M ObLlecTBa OTEYECTBEHHOrO U | OOLLECTBa OTEYECTBEHHOIO M MUPOBOIO UCKYCCTBa, TeopeTadeckme
MMPOBOIo MckyceTBa, 3THUYECKUX | STHUYECKMX KYNbTYPHLIX TpPaauuun n HapoaHoro 3aHSTUS YCTHbIE onpochl;
KynbTypHbIX  TpaguuuMi 1M HapOAHOro | TBOpYecTBa coobLeHns no Temam
TBOPYECTB3;
JIPacB4 rOoTOBHOCTb K CaMOBLIPAXEHWUIO B | FOTOBHOCTb K CAMOBbLIPaXEHMWIO B Pa3HbIX B1AaXxX TeopeTuieckue
PasHblX BWAAX MCKYCCTBA, CTPEMIIEHMe | MCKYCCTBa, CTPeMIIeHWe NPOSBNATL kadecTsa BAHSTIS YCTHbIE 0onpocsl;
NpOsiIBAATb KA4YECTBa TBOPYECKOW NIMYHOCTH; | TBOPYECKOW JIMYHOCTH coobLeHns no Temam
¢hm3mnyeckoro BoCnNMUTaHUA:
JIPdhB1 copmMMpoBaHHOCTL 340POBOTO U | COOPMUPOBAHHOCTL YMEHUSA MPUMEHATD TeopeTtuyeckne
6esonacHoro obpasa XW3HK, | MaTeMaTu4eckue 3HaHWs B MHTepecax 340pOBOro u 3aHATUSA TecTnpoBaHune
OTBETCTBEHHOIO OTHOLLUEHWSI K CBoeMy | Be3onacHoro obpasa XusHu, OTBETCTBEHHOE
3[10POBbIO; OTHOLLIEHME K CBOEMY 300POBbIO (340POBOE NUTaHUeE,
cbanaHCUpPOBaHHbIV PEXUM 3aHATUIA U OTAbIXA,
perynapHas dumanyeckas akTMBHOCTb), nsnyeckoe
COBEPLLEHCTBOBAHME NPU 3aHATUAX CNOPTUBHO-
0300pOBUTENBHON AEATENbHOCTbIO
JIPbB2 noTpebHOCTb B u3nyeckom | NOTpeBHOCTb B PU3NYECKOM COBEPLLEHCTBOBAHMMN, TeopeTunyeckue
COBEpPLUEHCTBOBAHMWM, 3aHATUAX CNOPTMBHO- | 3aHATUSX CMOPTUBHO-0340POBUTENBHON 3aHATUSA
0300pOBUTENBHON AEATENBHOCTIO; OeATeNnbHOCTbIO TecTnpoBaHue
JIP©B3 aKkTMBHOE HenpuaTue BpedHbIX | akTMBHOE HENPUATUE BPEOHbIX NPUBLIYEK N NHBIX TeopeTtuyeckne
MpMBbIYEK U UHBIX (POPM MpUYMHEHMS Bpeda | hopM NpuunHeHus Bpeda husn4eckomy u 3aHATUSA
hr3M4ECKOMY U MCUXNYECKOMY 300POBbIO; NCUXUYECKOMY 340POBbH) TecTnpoBaHue

TPYAOBOro BOCNUTaAHUA:

JIPTB1 TrOoTOBHOCTb K Tpydy, OCO3HaHue
LEHHOCTW MacTepcTBa, Tpyaonobue;

rOTOBHOCTb K  Tpydy, OCO3HaHWe  LEHHOCTM
Tpyoonobus,  MHTEpec K pasnuyHbIM cdepam
NpodeccmMoHanbHo AeaTeNbHOCTH, CBA3aHHbIM C

Ha npaktnyeckux
3aHATUAX

TBopuyeckue paboThl,
TeCcTUpoBaHue
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PesynbTtaTt
(us ®IroC CO0)

YTOUYHEHHbIN pe3ynbTaTt
(us ®Or1 CO0)

OpraHusauus
LOCTMXeHUs!

OueHKa AoCTUXEeHUs

MaTeMaTUKOM U €€ NPUNOXEHUSMN, YMEHNe
coBepLlaTb OCO3HaHHbLIV BbIbOp ByayLen

npodeccun 1 peannsoBbiBatb COOCTBEHHbIE
XM3HEHHbIE NNnaHbl, FOTOBHOCTb M CMOCOBHOCTDL K
MaTemaTudeckoMy obpasoBaHunio N camoobpasoBaHuUio
Ha NPOTSKEHNN BCEW XKN3HW, TOTOBHOCTb K aKTUBHOMY
yyacTuIO B peLUEHUN MpaKTUYeCcKnX 3agad
MaTeMaTU4eCcKoW HanpaBNeHHOCTH

JIPTB2 roTOBHOCTb K aKTUBHOM
[EeATENbHOCTU TEXHOMNOMMYeCcKon 1
coumanbHON HanpaBneHHOCTH,
CMoCcoOHOCTb MHNLMNPOBATb, NITAHNPOBATL
N CaMOCTOSTENbHO BbIMOMHSATL TaKyto
[eATenbHOCTb;

rOTOBHOCTb K aKTUBHOW AeATeNIbHOCTMN
TEXHOJIOrMYECKOM 1 coumanbHOn HanpaBJ1IEHHOCTH,
CcnocobHOCTb MHNUMnMpoBaTb, Ni1aHNpoBaTb U
CaMOCTOATENIbHO BbINOJIHATb TaKyl0 AeATENIbHOCTb

Ha NpakTn4eCcKnx
3aHATUAX

TBopyeckue paboTol,
TecTupoBaHue

JIPTB3 uWHTepec K pasnuyHbiM cdepam
npodeccuoHansHon [esaTenbHOCTH,
yMeHne coBepllatb OCO3HaHHbLI BblBOp
Oyaywen npodeccum u peann3oBbIBaTb
COBCTBEHHbIE XWU3HEHHbIE NNaHbl;

WHTEpEeC K pasnunyHbiM cdrepam npoeccmoHansHom
AeATENbHOCTM, yMEHME COBEpLUATb OCO3HAHHbIN
BbIOOp OyayLlen npodeccnn 1 peanvsoBbiBaTb
COGCTBEHHbIE XM3HEHHbIE NNaHbl

Ha npaktnyeckmx
3aHATUSAX

TBopueckue paboThl,
TecTMpoBaHue

JIPTB4 roTtoBHOCTb W CMNOCOOHOCTbL K
obpasoBaHMi0 K caMooOpas3oBaHMIO Ha
NPOTSKEHUN BCEN XKN3HMU;

rOTOBHOCTb 1 CNOCOBHOCTb K 06paaoBaHmo n
caM006pasoBaH|/|ro Ha NpPOTAXXEeHUn BCEWN XN3HN

Ha NpPakTn4eCcKnx
3aHATUAX

TBopyeckue paboTol,
TEeCTMpoBaHue

JKOJTIOrm4eCKOro BoCnnTaHuA:

JIPaB1 cchopMMPOBaAHHOCTL 3KOSIOrMYECKOM
KynbTypbl, MOHMMaHUE BIUAHUS
coLManbHO-3KOHOMUYECKMX MPOLIECCOB Ha
COCTOSIHME MPUPOOHON 1 CoLMarnbHON
cpeabl, 0Co3HaHme rnobanebHOro xapakrepa
3KoMormyecknx npobnewm;

ChOPMUPOBAHHOCTL IKOSOIMYECKON KyNnbTyphl,
NMOHMMaHNE BINSIHUS COLMATIbHO- 3KOHOMMYECKNX
NpOLEeCCOB Ha COCTOSHME NMPUPOAHON U CoLMarbHOM
cpenpl, 0CO3HaHMe rnobanbLHOro xapakrepa
JKOJTOM’M4YecKknx np06neM, opueHTaunda Ha npumeHeHune
MaTeEMaTUYECKMUX 3HAHNN ana peweHna 3agad B
obnacTtn okpyxatoLen cpefbl, NnaHMpoBaHne
NOCTYNKOB N OLUEHKN UX BO3MOXXHbIX I'IOCJ'Ie,D,CTBI/II7I anda
OKpy)XawLien cpeapl

Ha TEOPETUNYECKNX
3aHATUAX

TBopueckue paboTol,
KOHTPOIbHbIE paGoTbl NO
Temam

JIP3B2 nnaHvpoBaHWe W OCYLLEeCTBrEeHne
OEenCTBUI B OKpYXKaloLLlen cpede Ha ocHoBe
3HaHUA LUenen YCTOMYMBOro pasBUTUSA
YernoBeYecTBa,;

nraHMpoBaHue N OCyLLEeCTBEHNE AENCTBUN B
OKpy>KatoLLen cpefie Ha OCHOBE 3HaHWs Lernen
YCTOMNYMBOroO pasBUTUS YeroBeyecTBa

Ha TeopeTuyeckmnx
3aHATUSX

TBopyeckue paboThbl,
KOHTPOMbHblE paboTbl NO
Temam

JIPaB3 akTMBHOE HenpusaTMe [OENCTBUN,
NPUHOCALLUX BPEeL, OKpYXaloLLen cpeae;

aKTUBHOE HenpuATve OeNCTBUIN, NPUHOCALLIMX Bpes
OKpyXKatoLlen cpege

Ha TEOPETUNYECKNX
3aHATUAX

TBopyeckue paboTol,
KOHTPOIbHbIE PaboTbl N0
TeMam

P OVYr1.01.03Y Matematuka

Ctpanunua 20 n3 63




PesynbTtaTt
(us ®IroC CO0)

YTOUYHEHHbIN pe3ynbTaTt
(us ®Or1 CO0)

OpraHusauus
LOCTMXeHUs!

OueHKa AoCTUXEeHUs

JIP3B4 ymeHne nporHo3npoBaTb
HeGnaronpusaTHbIE 3KONOrmyeckne
nocnencTeus npeanpuHMMaeMbixX
OEencTBui, NpegoTBpallaTth ux;

yMeHue NporHo3npoBaTb HebnaronpuaTHble
3Konornyeckme nocrneacTems NpeanpuHNMaeMbix
OEencTBui, NpeaoTBpaLlaTh Ux

Ha teopeTuyecknx
3aHATUAX

TBopueckue paboThl,
KOHTPOrbHbIe paboTbl MO
TEMaMm

JIPaB5 pacwmpeHue onbiTa OeATENbHOCTU
3KOSI0rMyYecKom HanpaBrneHHOCTY;

pacLumnpeHune onbita AedaTesibHOCTU 3KOSOrM4YecKomn
HanpaBneHHOCTHN

Ha teopeTuyecknx
3aHATUAX

TBopueckue paboThl,
KOHTPOrbHbIe paboTbl MO
Temam

UEeHHOCTU HAay4YHOIro no3HaHuA:

JIPuHN1 cdhopmmnpoBaHHOCTb
MUPOBO33pEHNS, COOTBETCTBYHOLLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKK 1
06LLEeCTBEHHON NPaKTMKN, OCHOBAHHOIO Ha
avanore KynbTyp, CMOCOGCTBYOLLENO

CchOPMUPOBAHHOCTb MMPOBO33PEHUS,
COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO pa3BUTUS
HayKu 1 0OLLEeCTBEHHON NPaKTUKKN, MOHUMaHWe
MaTeMaTU4ECKON HayKKM Kak cdepbl YenoBevecKkom
OEeATENbHOCTH, 3TAMNOB €€ pasBUTUS U 3HAYUMOCTHU

Ha TEOPETUNYHECKUNX

YCTHble onpochbl;
coobLeHns No TeMam

OCO3HaHWUI0 CBOEro MecTa B ONs pasBUTUS UMBUIM3aLUK, OBaaeHne SA3bIkoM 3aHATUAX
NONMKYNbTYPHOM MUPE; MaTeMaTUKN U MaTEMaTUYECKOWN KyNbTYypOn Kak
CpeACTBOM MO3HaAHUA Mupa, FOTOBHOCTb
OCYLLECTBNATb MPOEKTHYI0 U NCCNeAoBaTENbCKYIO
OEATENbHOCTb MHAMBUAYANbHO U B rpynne
2) MeTanpegMmeTHble
B3anmocBAsb YY[ ¢ coaepxkaHuemM y4e6Horo
Pe3ynbTaT yHUBepcanbHbIX Y4eOHbIX
M . npegmeTa OpraHusauus
aencrteun (YY) OueHKa JOCTUXKEeHUs
(u3 ®rOC COO) TunoBble 3aga4u chopmupoBaHusa YY1 [DOCTUXeHUnA
(us @OI1 CO0)
OBnageHve yHMBepcalnibHbIMU y4eOHbIMU NO3HaBaTeNbHbIMU 4EUCTBUSAAMU:

a) 06a3oBble Norn4yeckne gencTBuUs:

MP6na1 camoctosATenbHO hOpMyNMpoBaTh
N aKkTyanuampoBaTb Npobnemy,
paccmaTpuBaTb €€ BCECTOPOHHE;

BbISIBMIATE U XapakTepu3oBaTh CYLLECTBEHHbIE MPU3HaKN
MaTemMaTU4YeCKMX OOBLEKTOB, MOHSATUIN, OTHOLLEHWIA
Mexay NoHATUAMU, hopMynMpoBaTh ONpeaerneHns
I'IOHFlTI/Il7I, yCTaHaBnBaTb CyLIJ,eCTBeHHbIVI NpU3HakK
knaccudukaumm, OCHoBaHUSA ans 0600LeHns n
CpaBHEHUS, KpUTEPUM MPOBOAUMOrO aHanmns3a

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUAX MO
npegmeTty

CamocTonTernbHble
TBOpYeCKne 3agaHuA

MP6na2 ycraHaBnvBaTh CyLLECTBEHHbIV
MPU3HaK UM OCHOBAaHWA ANsi CPaBHEHMUS,
Knaccudukaumm n o6o6LeHns;

BOCMPUHMMATb, (POPMYNNPOBaTL U NPeobpa3oBbiBaTh
CyXOEHUs: yTBepANTENbHbIE N OTpULIATENbHbIE,
e[MHMNYHbIe, YacTHble 1 obLne, YCNOBHbIe

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUSAX MO
npegmeTy

CamocTtosiTeNbHble
TBOpHeCKI/Ie 3a4aHunA

MP6ng3 onpenenaTb Uenu AesTeNnbHOCTY,

genatb BbiBOAbl C UCMNOJ1Ib30BAaHNEM 3aKOHOB J10TUKU,

3ajaBaTb NapameTpbl WM KpUTeEpUM UX | AeOYKTUBHBLIX N UHOYKTUBHbIX YMO3aKITHOYEeHWHN,
[OOCTWXKEHUS; YMO3aKMYeHU Mo aHanorum
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Pe3synbTaTt yHMBepcanbHbIX y4€OHbIX
pevcteun (YY)
(us @roc Ccoo)

B3aumocBsasb YY[] ¢ cogepxaHMeM y4ebHOro
npeameTa
TunoBble 3agauu popmupoBaHua YY[
(u3 @Ol COO)

OpraHusauus
LOCTMXEeHUs

OLueHKa JoCTUXEeHUsA

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUSX MO
npegMmeTy

CamocTosiTeNnbHble
TBOpYecKne 3aaaHuA

MP6ng4 BbiISIBNATb 3aKOHOMEPHOCTU U | BbISIBNATbL MaTeMaTUYeCKNe 3aKOHOMEPHOCTM,
NpoTMBOpEYUS B paccMaTpyMBaeMbIX | B3aUMOCBSI3M WM MPOTUBOPEYNs B (pakTax, AaHHbIX, BbinonHeHne 3agaHui Ha CamocTosiTenbHblE
SABMNEHUSIX; HabnogeHusX W yTBEpPXAeHUsX, npeanaraTb NPaKTUYECKMX 3aHATUAX MO | TBOPYECKNE 3adaHus
KpUTEPUU N5 BbIIBNIEHUS] 3aKOHOMEPHOCTEN U npeameTy
npoTUBOpPEYni
MP6na5 BHOCUTb KOPPEKTUBBI B | BbIOupaTtb cnocob pelueHus y4ebHom 3agaun
OeATenbHOCTb, OLEHMBaTb COOTBETCTBME | (CpaBHMBATb HECKOMbKO BAPMAHTOB PELLEHMUS, BbinonHeHne 3agaHui Ha CamocTosiTenbHble

pe3ynbTaToB LENsM, OLEeHMBaTb PUCKU
nocneacTBuUiA AeATENbHOCTY;

BblOMpaTh Hanbonee nNoaxoasaLnii ¢ y4ETOM
CaMOCTOSITENBHO BblAeNEHHbIX KpUTepunes)

NpaKTUYECKUX 3aHATUSIX MO
npegmety

TBOpYeCKmne 3agaHuA

MP6na6 pasBuBaTb KpeaTuBHOE | NPOBOANTL CAMOCTOATENbHO AOoKa3aTenbCcTea
MbILUNIEHWE NPU  PELUEHUMU JKU3HEHHBIX | MaTeMaTUYeCKNX yTBepxaeHun (npsimble 1 OT BbinonHeHune 3agaHnii Ha CamocTtosaTenbHble
npo6newm; NPOTUBHOIO), BbICTpamMBaTb aprymeHTauuio, NPUBOAUTL | NPAKTUYECKMX 3aHATUSAX MO | TBOpYECKME 3adaHuns

npuMMepbl U KOHTPRpUMepbl, 060CHOBbLIBATL npeameTty

COBCTBEHHbIE CyXAEeHWs 1 BbiBOAbI

0) 6a3oBble uccnegoBaTenibCKkue 4eNCTBUSA:

MP6ua1 BnageTb HaBblkamMu  y4ebHO- | MCMONb30BaTb  BOMPOCbI  KaK  MccriegoBaTenbCKuUi
nccnegoBaTenbCKon n MPOEKTHOW | WHCTPYMEHT Mno3HaHusA, opMynMpoBaTb BOMPOCHI, | BeinonHeHve 3agaHun Ha CamocTosaTenbHble
OeATenbHOCTM, HaBblkamMy  paspelleHus | dukcupylowme npoTMBOpeune, npobnemy, | NPakTU4eCcKMUX 3aHATUAX MO | TBOpYECKNe 3adaHus
npobnewm; yCTaHaBnMBaTb WCKOMOe W [AaHHoe, dopMupoBaTb | npegmeTy

rmnoTesy, aprymeHTnpoBsaTb CBOK NMNO3nunto, MHEHUE

MP6ua2 cnocobHOCTb M TOTOBHOCTb K

NpOBOANUTb CaMOCTOSATENbHO CNNaHUPOBaHHbIN
9KCMEPUMEHT, UCCReoBaHME NO YCTaHOBIIEHUIO
ocobeHHoCcTel MaTeMaTU4Yeckoro oobekTa, ABneHus,
npovecca, BbISIBIEHUIO 3aBUCUMOCTEN MexXay
ob6bekTaMu, IBNeHUsMK, npoleccamm

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUSAX MO
npegmeTty

CamocTonTernbHble
TBOpYeCKne 3agaHuA

CaMOCTOATENbHOMY NMoucKy MeTo0B
peLueHuns NpPaKTUYECKNX 3afauv,
NPUMEHEHNIO pasnuyHbIX MeTod0B
No3HaHus;

MP6ua3 oBnageHue BuaaMmn OesiTenbHOCTH
MO MOJSTYYEHUO HOBOFO 3HAHWS, €ro
WHTepnpeTaumu, npeobpasoBaHuio "
NMPUMEHEHVNIO B PasfN4YHbIX  Y4EOHbIX

cutyaumax, B TOM 4ucne npu cos3gaHun
y‘-le6HbIX N counarnbHbIX MPOEKTOB;

camocToATeNbHO hopmMynupoBaTb 0606LLeHMs 1
BbIBOAbI MO pe3yrbTatam NpoBeAEHHOrO HabnaeHus,
ncenenoBaHus, OLeHNBaTb OCTOBEPHOCTb MOMYYEHHbIX
pe3ynbTaToB, BbIBOAOB M 0000LLeHNI

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUAX MO
npegmeTty

CamocTtosiTeNbHble
TBOpHeCKI/Ie 3a4aHunA

MP6ug4 dopMmupoBaHuE HayyHOro Tuna
MbILLIIEHNS, BnageHue Hay4HoW
TEPMUHOMOTNEN, KIHOYEBLIMU NOHATUSMU 1

NPOrHo3npoBaTb BO3MOXHOE pa3BuUTue rnpouecca, a
TakXe BblABUraTb npeannosioXXeHmna o ero passntnn B
HOBbIX YCITOBUAX

BbinonHeHne 3agaHnin Ha
NPaKTUYECKNX 3aHATUSAX MO
npegMmeTy

CamocTonATenbHble
TBOpYecKne 3aaaHuA
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Pe3synbTaTt yHMBepcanbHbIX y4€OHbIX

B3aumocBsasb YY[] ¢ cogepxaHMeM y4ebHOro

M . npeameTa OpraHusauus
Aevcreuy (YY) TunoBble 3agauu popmupoBaHua YY[ OOoCTUXeHUs OueHka pocTmkeHus
(us @roc Ccoo) (us @O COO)
MeTogamu;
MP6upg5 craButb U1 popmynupoBaThb | CTaBUTb U POPMYyNMpoBaTb COGCTBEHHbIE 3a4a4M B

cobcTBeHHble 3adaym B obpasoBaTensHON
0eATEeNbHOCTU U XKN3HEHHbIX CUTYyaUnAX;

obpasoBaTtenbHOM AeATENbHOCTU U XKN3HEHHbIX
cuUTyaumsix

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUSX MO
npegmeTty

CamocTosiTeNbHble
TBOpYecKne 3aaaHuA

MP6ua6 BbISIBIATb NPUYNHHO-
CneacTBEHHblE CBSA3W U aKTyanu3upoBaTb
3agavy, BbliABUraTb rMNoTesy ee peLleHus,
HaxoOuTb aprymeHTbl AN gokasaTenbCcTBa
CBOUX YTBEPXXOEHWUN, 3a4aBaTb NapaMeTpbl
N KPUTEPUN PELLEHUS;

BbISIBIISATb NPUYNHHO-CIEACTBEHHbIE CBSI3U U
aKkTyanuaupoBaTb 3afavy, BblaBuraTb rMNoTesy ee
peLLeHnsi, HaXOAUTb apryMeHTbl Ans foKa3aTenbcTBa
CBOUX YTBEPXXAEHWIA, 3aaBaTb NapameTpbl U KpUTeEpUm
peLueHus

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUSAX MO
npeameTy

CamocTosiTenbHble
TBOpYeCKmne 3agaHuA

MP6ug7 aHanuanpoBaTb MOJTyYeHHble B

aHanmM3npoBaThb NoJiy4eHHble B Xo4e pelleHna 3aaaydn

XO4e  peleHuss 3ajayn  pesynbTaThl, | pe3ynbTaTbl, KOUTUYECKU OLIeHMBATb UX AOCTOBEPHOCTb, | BbinonHeHne 3agaHuin Ha CamocTosaTenbHble
KPUTMYECKN OLEHMBaTb UX OOCTOBEPHOCTb, | NPOrHO3MPOBaTb N3MEHEHWNE B HOBbIX YCMOBUSX NPaKTUYECKNX 3aHATUSIX MO | TBOPYECKME 3aaaHns
MpOrHo3MpoBaTb UW3MEHEHUWE B  HOBbIX npeamety

YCINOBUSIX;

MP6ua8 naBatb OLIEHKY HOBbIM CUTYaLUSIM,
oueHVBaTb NPMOBPETEHHBIN ONbIT;

AaBaTb OLLEHKY HOBbIM CUTyaLusM, OLeHNBaTb
NpUOBPETEHHBIN OMbIT

BbinonHeHne 3agaHnin Ha
NpaKkTUYECKMX 3aHATUSIX NO
npeamety

CamocTtosiTeNnbHble
TBOpYECKME 3aaHus

MP6un9 paspabatbiBaTb MNnaH peleHus
nNpobrembl C y4eTOM aHanm3a MMEeHLLMXCS

pa3pa6aTb|BaTb nnaH peweHunsa ﬂp06ﬂeMbI C y4eToM
aHanmi3a nMerLwmnxca matepuanbHbIX U

BbinonHeHne 3agaHnin Ha

CamocTonTernbHble

MaTepuanbHbIX " HemaTtepuarnbHbIX | HeMaTepuarbHbIX PECYPCOB NPaKTUYECKMX 3aHATUSAX MO | TBOPYECKNE 3adaHus
pecypcos; npegMmeTy

MP6ua10 OCYLLEeCTBMATb | OCYLLEeCTBNAATL LieneHanpasneHHbI NOUCK nepeHoca

ueneHanpaBrieHHbI MOWCK  MepeHoca | CPeACcTB U cnocoboB AeNCcTBUSA B NPOECCMOHANBbHYIO BbinonHeHne 3agaHuii Ha CamocTosiTenbHble
cpegctB M cnocoboB  JenctBust B | cpedy NPaKTUYECKMX 3aHATUSAX MO | TBOPYECKNE 3adaHus

npodeccnoHarnbHyo cpeay;

npeamety

MP6ua11 ymeTb nepeHoOCUTb 3HaHWS B
no3HaBaTerbHyl0 U NpakTuyeckyto obnactu
XN3HEeZeAaTenbHOCTY;

YMETb NepeHOCUTb 3HaHNA B NO3HaBaTesIbHYIO U
NPaKTU4eCKyto obnacTtu XnsHegesTenbHOCTU

BbinonHeHue 3agaHnin Ha
NPaKTUYECKMX 3aHATUAX MO
npegmeTy

CamocTtosiTeNbHble
TBOpHeCKI/Ie 3a4aHunA

MP61a12 ymeTb MHTErpupoBaTb 3HaHWUS U3
pa3HbIX NpegmMeTHbIX obnacTen;

YMETb UHTErpupoBaThb 3HaHNA N3 pasHbIX NPegMeTHbIX
obnacten

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUAX MO
npegmeTy

CamocTtosiTeNbHble
TBOpHeCKI/Ie 3a4aHunA

MP6ua13  BbigBUMraTb  HOBble  mnaewu,
npegnaratb OpUrMHanbHble Noaxodbl W
peLleHus;

BblABUraTb HOBblE NAOewW, npeanarate opurMHarnbHbIe
nogxoabl 1 peweHna

BbinonHeHne 3agaHnin Ha
NPaKTUYECKNX 3aHATUSAX MO
npegMmeTy

CamocTtosiTeNnbHble
TBOpYECKME 3aaHUNs
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Pe3synbTaTt yHMBepcanbHbIX y4€OHbIX
pevcteun (YY)
(us @roc Ccoo)

B3aumocBsasb YY[] ¢ cogepxaHMeM y4ebHOro
npeameTa
TunoBble 3agauu popmupoBaHua YY[
(u3 @Ol COO)

OpraHusauus
LOCTMXEeHUs

OLueHKa JoCTUXEeHUsA

MP6ug14 craBuTb npobnembl M 3agauyu,
JonyckatoLme anbTepHaTMBHbIE PELLIEHNS;

CTaBUTb I'IpO6J'IeMbI 1 3agavun, gonyckawuine
anbTepHaTUBHbIE peLLUEeHNA

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUSX MO
npegMmeTy

CamocTosiTeNnbHble
TBOpYecKne 3aaaHuA

B) paboTa ¢ nicpopmaumen:

MPpu1 BnageTb HaBblkaMu NOMy4YeHns
NHAOPMaLIMN N3 UCTOYHUKOB Pa3HbIX
TUMOB, CAMOCTOSATENBHO OCYLLECTBATh
MOWUCK, aHanus3, cucteMaTmusaumio u
NHTepnpeTaumnio MHOpMaLUM PasnnyHbIX
BMOOB 1 hOpM NpeacTaBneHuns;

BbISIBMATbL AeULMTbI MHOpMaLIUA, JaHHbIX,
HeoOXoaMMbIX OS1S OTBETA Ha BOMPOC U ANS peLleHnst
3agadn

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUSAX MO
npeameTy

MpakTuyeckas pabota

MPpu2 cosgaBaTb TeKCTbl B pasfiMYHbIX

BbI6MpaTb I/IH(*)OpMaLI,I/II'O M3 NCTOYHNKOB pas3yinyHbIX

dopmatax Cc  y4yeTOoM Ha3Ha4eHus | TMNOB, aHaNM3npPoBaTb, CUCTEMATU3NPOBATL U BbinonHeHne 3agaHuii Ha MNpakTnyeckas pabota
nHdopMaumm M LEeneBoWM  ayauTopuu, | MHTEPNpeTnpoBaTb MHPOPMaLUIO Pa3nNUYHbIX BUGOB U NpaKkTUYeCKNX 3aHATUSX NO

BblGupas onTuUmarbHy dopmy | hopm npeacTasneHus npegmeTty

npeacTaBnexHus 1 Bu3yanusaunu;

MPpu3 oLeHuBaTb OOCTOBEPHOCTb, | CTPYKTYpUpOBaTh MHAOPMaLMio, NpeacTaBnsaTb eé B BbinonHeHune 3agaHnii Ha

neruTMMHOCTb nHdopmaumm, ee | pasnuyHbix hopmax, UIMICTPUPOBAaTL rpaduryecku npakTuyeckmx 3aHaTusax no | MNpaktnyeckas pabota

COOTBETCTBME NpPaBOBbIM
3TUYECKNM HOPpMaM;

U  MoparbHO-

npeamety

MPpun4 ncnonb3oBaTtb cpenctea
MH(OPMALIMOHHBIX W KOMMYHUKALMOHHbIX
TEXHOMOIMN B PELUEHUN  KOTHUTMBHbIX,
KOMMYHVKaTMBHBIX W  OpraHM3auMOHHbIX
3agay  c cobnogeHvem  TpeboBaHun
3ProHOMMKM, TEXHUKM ©esonacHocTy,
rrneHsbl, pecypcocbepexeHus, NpaBoBbIX U
3TUYECKUX HOPM, HOPM WH(OPMaLIMOHHON
©e3onacHocTy;

ucnorb3oBaTb cpeacTBa MHHOPMALIMOHHBIX U1
KOMMYHUKALMOHHbIX TEXHOSOMMI B PELLIEHNM
KOTHUTUBHBIX, KOMMYHUKATUBHbLIX U OpraHn3aunMOHHbIX
3agay ¢ cobntogeHnemM TpeboBaHnit SproHOMUKN,
TEXHUKM 6e30MacHOCTH, FTUrMeHbl, pecypcocbepexeHus,
NpaBoOBbIX U 3TUYECKMX HOPM, HOPM MHGOPMALIMOHHOM
©e3onacHocTun

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUSAX MO
npegmMeTy

MpakTuyeckas pabota

MPpwu5 BnageTtb HaBblkamMu pacno3HasaHus
N 3aWmThl HopMaumn, MHPOPMaLMOHHON
6e30NacHOCTM NNYHOCTH.

oueHuBaTb HaOéXHOCTb MHGopMaLMK Mo
CaMOCTOSATENIbHO CPOPMYMPOBAHHBIM KPUTEPUAM

BbinonHeHue 3agaHnii Ha
NPaKTUYECKMX 3aHATUAX MO
npegmeTy

MpakTnyeckasn pabota

OBnageHue yHuBepcaJllbHbIMU KOMMYHUKATUBHbIMU AeNCTBUAMM:

a) obLieHue:

MPo1 ocywectBnATb KOMMYHWUKaLMU BO
BCeX cdrepax XKN3Hu;

BOCMPUHMMATbL U pOPMYNMpoOBaTb CYXOAEHUS B
COOTBETCTBMU C YCIOBUSIMU U LieNsiMU OOLLLEHNS],
SICHO, TOYHO, FPaMOTHO BblpaxaTb CBOK TOYKY 3pEHUs B
YCTHbIX M MUCbMEHHbIX TEKCTaX, JaBaTb NOSICHEHUS MO

BbinonHeHne npakTU4Yeckux
paboTt

MpakTnyeckasn pabota
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Pe3synbTaTt yHMBepcanbHbIX y4€OHbIX

B3aumocBsasb YY[] ¢ cogepxaHMeM y4ebHOro

aencrteun (YY) T npeamera Oprauusauus OueHka focTuxeHus
(u3 ®IOC COO) unoBble 3aaaym hopmupoBaHua YY[ OOoCTUXeHUs
(us @OI1 CO0)
Xody peLleHuns 3agavm, KOMMEHTUPOBATb MOSyYEHHbI
pesyneTart
MPo2 pacnosHasaTb HeBepbanbHble | B xode 06cyxaeHns 3agaBaTb BOMPOCHI MO CYLLECTBY
cpeacTtBa oOWeHusa, NoHMMaTb 3HadeHue | obcyxaaemon TeMbl, Npobnemsl, pellaemMon 3agayu,
coumnanbHbIX 3HaKOB, pacno3HaBaTh | BbICKa3blBaTb MAEWN, HALENTEHHbIE Ha MOWCK PeLUEeHMs, BobinonHeHune npaktudeckux | MNpaktnyeckas pabota

NPEeAnoCbINIKA  KOHMIMKTHBIX CUTyauuin u
CMSIrYaTb KOHMIUKTbI;

COMOCTaBMATb CBOM CYXXAEHUSA C CY>XOEHUAMU OPYTnX
y4YacTHMKOB guanora, obHapyxmBaTb pa3nuyuve u
CXOACTBO MO3NLNIN, B KOPPEKTHOM hopme
dopMynnpoBaThb pasHOrnacusi, CBOM BO3paXXeHUs

paboTt

MPo3 Bnagetb pasnuyHbiMKM criocobamm
obLLIEeHNs N B3aMOAENCTBUS;

npeacTaBnsaTb pe3ynbTaTbl peLleHns 3agaudu,
3KCMepuMeHTa, NCCNefoBaHns, NPoeKTa,
CaMOCTOATENbHO BbIGMpaTh hopmaT BbICTYMNEHNS C
y4€TOM 3agay npeseHTaumm n ocobeHHocTen
aygmTopum

BbINonHeHMe npakTu4ecknx
pabot

MpakTuyeckasn paboTa

MPo4 aprymeHTMpOBaHHO BecTM Awanor,
yMeTb CMArYaTh KOH(PNUKTHBIE CUTYyaLuu;

apryMeHTMpOBaHHO BECTU AMarnor, ymeTb CMAryaTtb
KOH(IMKTHbIE CUTYaLMK

BbinonHeHune NPaKTU4ECKNX
pabot

MpakTnyeckasn pabota

0) coBMecTHas [esATenbHOCTb!:

MPca1 NnoHMMaTb 7] ncnonb3oBaTb
npevmyllecTsa KOMaHOHOW 7]
WHAMBUAOYyansHom paboThl;

COCTaBNATb MfaH, anropuTM  peLUeHns  3adayu,
BbIOMpaTb c€nocob peLlleHns ¢ y4ETOM MMEHOLLIMXCS
pecypcoB 1 COBCTBEHHbBIX BO3MOXHOCTEW,
aprymMeHTMpoBaTb U KOPPEKTUPOBaTb BapuaHThl
peLUeHU ¢ Y4ETOM HOBOMW MHOpMaLUn

BbInonHeHMe npakTuyecknx
paboTt

MpakTuyeckas pabota

MPca2 BbibvpaTe TemaTtuky M MeToabl
COBMECTHbIX OEWCTBUA C Y4eTOM OOLnX
NHTEPECOB N BO3MOXHOCTEW KaXaoro YneHa
KONNeKTUBa;

BbI6MpaTb TeMaTukKy n MeTobl COBMECTHbIX DEencTBum ¢
y4yeToM ooLwux NHTEPECOB U BO3MOXXHOCTEN KaXKaoro
YrieHa KoJ1lieKkTnBa

BbInonHeHMe npakTuiecknx
paboTt

MpakTuyeckasa pabota

MPcg3 npuHMmate uUenu  COBMECTHOWM
[eATenbHOCTH, OpraHn3oBbIBaTb "
KOOpOMHMPOBaTb oencrTeus no ee

JOCTWKEHUIO: COCTaBIMATb NMaH OENCTBUN,
pacnpefenatb ponM C Yy4eTOM MHEHWUN
YYaCTHUKOB obecyxpaTb pesynbTaTbl
COBMECTHOW paboThl;

NPUHUMAaTb Lienn COBMECTHOW AeATeNbHOCTH,
OopraHu3oBbIBaTb Y KOOPAUHUPOBAaTL AENCTBUS NO ee
JOCTWMXKEHUIO: COCTaBNATb NfiaH AeNCTBUN,
pacnpefensaTb posiv C y4eTOM MHEHUIN Y4aCTHUKOB
obcyxxgaTb pesynbTaTbl COBMECTHOM paboTbl

BbinonHexnue NPaKTU4ECKNX
pabot

MpakTnyeckas pabota

MPcpo4 oueHuBaTb Ka4ecTBO CBOEro BKlaga
N KaXOoro yyacTHMKa KomaHabl B 00LMiA
pes3ynbTar no pa3paboTaHHbIM KpUTEPUSIM;

oLleHMBaTb Ka4eCTBO CBOEro BKraaa W Kaxaoro
y4yacTHUKA KoMaHabl B 06LWMIA pe3ynbTarT Mo
pa3paboTaHHbIM KpUTEPUSIM

BbInonHeHMe npakTu4ecknx
paboTt

MpakTuyeckasa pabota
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Pe3synbTaTt yHMBepcanbHbIX y4€OHbIX
pevcteun (YY)
(us @roc Ccoo)

B3aumocBsasb YY[] ¢ cogepxaHMeM y4ebHOro
npeameTa
TunoBble 3agauu popmupoBaHua YY[
(u3 @Ol COO)

OpraHusauus
LOCTMXEeHUs

OLueHKa JoCTUXEeHUsA

MPcao5 npegnaraTb HOBble  MPOEKTHI,
oueHMBaTb WAEUM C NO3ULUN  HOBWU3HHbI,
OPUIMHAanNbHOCTH, npakTU4eckom
3HAYMMOCTU;

npepnaratb HOBbl€ NPOEKTbI, OLEHNBATb Naen c
no3nuun HOBU3HbI, OPUTMHANIbHOCTMN, I'IpaKTVILIeCKOVI
3HAa4YNMOCTU

BbinonHeHne NpPakKTN4eCKnx
paboTt

MpakTnyeckas pabota

MPca6 koopauHupoBaTb W BbINOMHATb
paboTty B YCroBUSX peanbHoro,
BUPTYasibHOro " KOMOWHNPOBAHHOIO
B3aUMOJENCTBUS;

KoopAuHMpOBaTb U BbIMOJTHATb pa60Ty B yCIoBusax
pearnbHOro, BUpTyasibHOro n KOM6VIHVIpOBaHHOFO
B3anMOAENCTBUSA

BbINonHeHMe npakTu4ecknx
paboTt

MpakTuyeckas pabota

MPcn7 OCYyLLEeCTBNATb NO3UTMBHOE
cTpaTernyeckoe noBedeHWE B PasfUYHbIX
cuUTyauusix, nposiBfsATb TBOPYECTBO MU
BOOOpaxeHue, 6bITb UHNLNATUBHBIM.

OCYLWLECTB/IATbL NO3UTUBHOE CTpaTern4eckoe nosegeHme
B pa3sfiMyHbIX CUTyaunax, NpoAaBIiATb TBOPYECTBO U
Boo6pa>+<eHV|e, ObITb MHULMATUBHbLIM

BbINonHeHMe npakTu4ecknx
paboTt

MpakTuyeckasn paboTa

OBnageHue YHUBepcalilbHbIMU perynsaTuBHbIMU AeNCTBUAMM:

a) camoopraHusauus:

MPco1 caMmocToATENbHO OCYLECTBNATh
no3HaBaTernbHY OESTENbHOCTb, BbISBMNATh
npobnemsl, CTaBUTb U HOPMYNNPOBATL
cobCcTBEeHHbIE 3a4a4n B obpasoBaTenbHON
OEATENbHOCTU U XXM3HEHHbIX CUTYyaUMUsX;

BMageTb HaBblkaMu No3HaBaTeNbHOW pedrekcumn kak
OCO3HaHUA coBepLuaeMblX 4ENCTBUIN N MbICAUTENbHbIX
npoLEeccoB, UX pesdynbTaToB, BNageTb cnocobamm
CaMOonpoBepPKU, CAMOKOHTPONS npouecca u pesynbtaTa
peLleHns maTeMaTu4eckor 3agayn

Ha TeopeTtnyeckunx
3aHATUAX

MpakTnyeckasn pabota

MPco2 caMmocToATenbHO COCTaBMnATb MMaH
peLleHns NpobneMbl C yY4ETOM MMEHOLLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEWN U
npegnoYTeHNN;

npeaBuaeTb TPYOHOCTU, KOTOPbIE MOTYT BO3HWUKHYTb Npu
pelleHnn 3a4ayn, BHOCUTb KOPPEKTUBLI B AEATENBHOCTD
Ha OCHOBE HOBbIX 06CTOSITENBLCTB, AaHHbIX, HaNAEHHbIX
OLUNGOK, BbISIBNIEHHbIX TPYAHOCTEN

Ha TEOpPETUYECKNX
3aHATUAX

MpakTuyeckas paboTa

MPco3 gaBaTb OLEHKY HOBbIM CUTYaLUAM;

OLIeHUBaTbL COOTBETCTBME pe3ynbTaTa Luenu u
YCNOBUSIM, OB BACHSATL NPUYUHBI JOCTUXKEHUS UMK
HeJOCTWXKEHUSI pe3ynbTaToB AeATENBHOCTU, HAXOAUTb
oWwmnGKy, aBaTb OLLEHKY NPUOBPETEHHOMY ONbITY

Ha TEeOopEeTUYECKNX
3aHATUAX

MpakTuyeckas paboTa

MPco4 pacwmpsatb paMku y4ebHoro
npeameTa Ha OCHOBE JTMYHbIX

pPacCLUnNPATb paMKu yqe6Horo npegmMmeTa Ha OoCHOBe
JTINYHbIX I'IpGﬂI'IOHTGHI/II;I

Ha TeopeTtunyecknx

MpakTnyeckasn pabota

NpeAanoYTEHUI; 3aHATUSAX
MPco5 genaTb 0CO3HaHHbIN BbIGOP, Aenatb OCO3HaHHbIN BbIOOP, apryMeHTMpoBaTh €ro, Ha TeopeTtnyecknx MpakTnyeckasn pabota
apryMeHTupoBaTb ero, opatb OpaTb OTBETCTBEHHOCTb 32 peLleHne 3aHATUSAX

OTBETCTBEHHOCTb 3a pelleHune,

MPco6 oueHnBaTb NPMOBPETEHHBIN OMbIT;

OLUEeHUBATb NPUOBPETEHHbIN OMbIT

Ha TeopeTtnyecknx
3aHATUAX

MpakTnyeckasn pabota

MPco7 cnocobctBoBaTh HOPMUPOBAHMIO U
NPOSIBNEHUIO LUIMPOKOW 3pYAMLMM B pasHbIX

cnocobcTBoBaThL (POPMUPOBAHUIO 1 MPOABNEHNIO
LUMPOKOW 3pYAMLIMM B pasHblX 0BnacTax sHaHUM,
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Pe3synbTaTt yHMBepcanbHbIX y4€OHbIX
pevcteun (YY)
(us @roc Ccoo)

B3aumocBsasb YY[] ¢ cogepxaHMeM y4ebHOro
npeameTa
TunoBble 3agauu popmupoBaHua YY[
(u3 @Ol COO)

OpraHusauus
LOCTMXEeHUs

OLueHKa JoCTUXEeHUsA

obnacTtax 3HaHMIM, NOCTOSHHO NOBbILWATH
CBOW 06pas3oBaTeribHbIN U KyNbTYPHbIN
YPOBEHb;

NOCTOSIHHO NOBbILLIATL CBON 06pa3oBaTeNbHbIN U
KyNbTYPHbIA YPOBEHb

Ha teopeTtunyecknx
3aHATUAX

MpakTnyeckas pabota

0) CaMOKOHTpPOJb:

MPck1 gaBaTb OLIEHKY HOBbIM CUTyaLusM,
BHOCUTb KOPPEKTUBLI B AEATENBHOCTb,
OLleHMBaTb COOTBETCTBME pe3yrbTaToB
Luensm;

NMoHMMaTb U UCMOMb30BaTb NPEUMYLLECTBA KOMAaHAHOM U
VHAMBMAYaNbHOW paboTbl NpU pelleHnn y4ebHbIx
3ajad, NpMHMMaTb Liefb COBMECTHOM AEATENbHOCTY,
nraHnpoBaTb OpraHM3auunlo COBMECTHON paboTsl,
pacnpefenstb BUabl paboT, JoroBapmBaThbCes,
obcyxaaTb npouecc 1 pesynbtaTt paboTbl, 0600WaTh
MHEHUS HECKOMNbKUX Ntoaew

Ha TEOPETUYHECKUNX
3aHATUAX

MpakTuyeckas pabota

MPck2 BnageTb HaBblkamMu
nos3HasaTernbHOW pedrekcun kak
OCO3HaHMS CoBepLUaeMbIX AENCTBUN U
MbICINTENbHBIX NPOLECCOB, NX
pes3ynbTaToB U OCHOBaHW;

y4yacTBOBaTb B rpynnoBbix ¢opmMax paboTbl
(obeyxaeHus, obMeH MHeHun,

«MO3roBbl€ LUTYPMbI» U NHbIE), BLIMOMHATL CBOKO 4acTb
paboTbl 1 KOOPANHNPOBATL CBOU AEVNCTBUS C APYTMMU
yfieHamMm KOMaHapl, OLeHVBaTb Ka4eCTBO CBOEro Bknaga
B OOLWMI NPOAYKT NO KPUTEPUSAM, CHOPMYITMPOBAHHBLIM
y4YacTHVKaMy B3auMoLencTBus

Ha TeopeTtnyeckunx
3aHATUAX

MpakTnyeckasn pabota

MPck3 ncnonb3oBaTtb NpMeMbl pednekcum
ONsl OLEHKM cuTyaumm, Bblbopa BEPHOrO
peLleHus;

MnCcnoJyib3oBaTb NpuUemMbl pecbneKcvm Ona oueHKun
cuTyauum, Bbl60pa BEPHOIo peleHuns

Ha TEeOopEeTUYECKNX
3aHATUAX

MpakTuyeckas paboTa

MPck4 ymeTb oueHMBaTb pUCKM 1"
CBOEBPEMEHHO NPUHMMATb peLleHnst Mo UX
CHKEHWIO;

YMETb OUeHNBaTb PUCKMN N CBOEBPEMEHHO NMPUHMMAaTb
peweHna Nno X CHUXEeHUo

Ha TEOopPETUYECKNX
3aHATUAX

MpakTuyeckas paboTa

B) 3MOLIMOHalNbHbIA UHTENNEKT, npep,nonararou.mﬁ Cd)OpMVIpOBaHHOCTb:

MPan1 camoco3HaHusi, BKIto4atroLL.ero
CNocoBHOCTb NOHMMAaTb CBOEe
3MOUMOHanbLHOe COCTOsHNE, BUOETb
HanpaBneHnsa pa3sBuTnst CO6CTBEHHON
aMouMoHaneHon cepebl, ObITb yBEPEHHBLIM B
cebe;

CaMOCO3HaHUS, BKIOYAIOLLLEro CNOCOOHOCTb NOHMMAaTb
CBO€ 3MOLIMOHanbHOEe COCTOsHNE, BUAETb HanpaBreHus
pa3BuTMS cCOBCTBEHHOM 3MOLIMOHarnbHoW cdepsbl, BbITb
yBepeHHbIM B cebe

Ha TeopeTtnyecknx
3aHATUAX

MpakTnyeckasn pabota

MPaun2 camoperynuposaHus,
BKJ1HOYAIOLLIEr0 CAMOKOHTPOSb, YMEHue
NPUHUMaTb OTBETCTBEHHOCTb 3a CBOE
nosegeHue, CNocobHOCTb aganTupoBaTbCs
K SMOLIMOHANbHBLIM U3MEHEHUSAM U
NPOsiBNSATb TMOKOCTb, ObITb OTKPbITbIM

camMoperynmposaHusa, Bkio4YarLwero CaMoKOHTPOIb,
yYMeHMe npuHnMmaTb OTBETCTBEHHOCTb 3a CBOe
noBefeHne, CnocobHOCTb aganTmpoBaTbCA K
9MOLUMOHalrIbHbIM NU3MEHEHNAM U NPOABIIATb rMOKOCTb,
ObITb OTKPbITbIM HOBOMY

Ha TeopeTtnyecknx
3aHATUAX

MpakTnyeckasn pabota
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Pe3synbTaTt yHMBepcanbHbIX y4€OHbIX
pevcteun (YY)
(us @roc Ccoo)

B3aumocBsasb YY[] ¢ cogepxaHMeM y4ebHOro
npeameTa
TunoBble 3agauu popmupoBaHua YY[
(u3 @Ol COO)

OpraHusauus
LOCTMXEeHUs

OLueHKa JoCTUXEeHUsA

HOBOMY;

MPaun3 BHyTpeHHElN MOTMBaLUN,
BKIIOYAIOLLLEN CTPEMIIEHNE K AOCTUMKEHUIO
Lenu u ycnexy, onTuMnsm,
WHULMATUBHOCTb, YMEHNE OENCTBOBATb,
ncxoast U3 CBOMX BO3MOXHOCTEN;

BHYTPEHHEN MOTMBALMN, BKIHOYAIOLLEN CTPpEeMMeHMe K
OOCTWXKEHUIO Lienn 1 ycnexy, OonTUMun3m,
WHULNATUBHOCTb, YMEHNEe OeNCTBOBaTb, NCXOAS U3
CBOMX BO3MOXHOCTEN

Ha teopeTtuyecknx
3aHATUAX

MpakTnyeckas pabota

MPan4 smnatuu, BKtovatoLlen
CNocoOHOCTb NOHMMAaTb 3MOLIMOHaNbLHoe
COCTOsIHME OpYruX, y4MTbIBaTb €ro npu
OCYLLIECTBIEHNM KOMMYHUKaLMUW,
CMOCOBOHOCTL K COYYBCTBUIO U
COMepexunBaHuio;

amnaTuuy, BKNoYalLWwen cnocobHOCTb NOHUMaTb
9MOLUMOHalribHoe COCToAHUE OpYrux, y4nTbiBaTb €ro npu
OocyuwleCcTBJ/1IEHMN KOMMYHUKaLNN, CnocobHOCTb K
CO4YyBCTBUIO N CcOnepeXmnBaHUo

Ha TEOpPETUYECKUNX
3aHATUAX

MpakTuyeckasn paboTa

MP3un5 coumnanbHbIX HaBbIKOB,
BKITHOYAIOLLMX CNOCOBHOCTL BbICTpanBaThb
OTHOLLEHMSA C APYTMMU NI0ObMU,
3ab0TUTBLCA, NPOSABNSATbL UHTEPEC U
paspelaTb KOH(PIWKTbI;

coumanbHbIX HaBbIKOB, BKITHOYAKOLLMX CNOCOBHOCTb
BblCTpPanBaTb OTHOLLUEHWUS C APYrMMU N0AbMMU,
3a60TMTbCS, NPOABNATL UHTEPEC U pa3peLlaTb
KOHNUKTbI

Ha TeopeTtnyeckunx
3aHATUAX

MpakTnyeckasn pabota

r) NpuHATHE cebs 1M APYrux Naen:

MPnc1 npuHumaTb cebsi, noHuMas cBou
HeQoCTaTKM M JOCTOMHCTBA;

NpUHUMaTb cebsi, NOHMMasi CBoOM HegoCTaTKM U
OOCTOUHCTBA

Ha NPakKTUN4EeCKNX 3aHATUAX

MpakTnyeckas pabota

MPnc2 npuHumatb MOTMBBI U aprymMeHTbl
OpYyrvx niogen npyv aHanuse pesynbTaToB
OeAaTenbHoOCTY;

NPUHUMATb MOTUBbLI N apryMeHTbl OPYrnx niogen npu
aHanumse pes3ynbTaTtoB AeATESIbHOCTU

Ha NPakKTU4EeCKNX 3aHATUAX

MpakTuyeckas pabota

MPnc3 npusHaBaTb CBOEe npaBO W MpaBo
OPYrvX Nogen Ha owmnbKu;

npu3HaBaTb CBOE NPaBO M NpaBo APYrnX foaen Ha
OLLIMOKM

Ha NPakKTN4EeCKNX 3aHATUAX

MpakTnyeckas pabota

MPnc4 passuBaTb CNOCOGHOCTbL MOHMMATb
MUP C MNO3ULMM OPYroro YesroBeka.

pa3BunBaTb CnocoBbHOCTb NOHUMAaTb MUp C nNo3munn
OPYyroro 4yenoBeka

Ha NPakKTUN4EeCKNX 3aHATUAX

MpakTnyeckas pabota

3) npeameTHbIe

PesynbTtat
(us ®IOC COO)

YTOUYHEHHbIN pe3ynbTaTt
(us @Ol CO0)

OpraHusauus
LOOCTUXEeHUSA

OueHKa fgocTumxXeHus

NP1 BnapgeHne meTogamm AokasaTenbCTs,
anropuTMamm pelleHuns 3agad; ymeHue
hopmynmMpoBaThb OnNpeaeneHunst, akcuoMbl 1
TeopeMbl, MPUMEHSTb X, MPOBOAUTL
JOKasaTenbHble pacCyXaeHus B Xxoae
peLueHus 3agav

MOJEennpoBaTb peanbHble CUTyaLun Ha si3blke anrebpsl,
COCTaBMATb BbIPAXEHUS, YPaBHEHUS, HEpPABEHCTBA MO
YCMOBUIO 3aauyv, UccrnenoBaTb NOCTPOEHHbIE MOAENU C
ucronb3oBaHMeEM annapaTta anrebpbi;

onepvpoBaTh MOHATUAMU: OonpeaeneHve, Teopema,
crefcTeue, 4oKasaTenbCTBO

lMpakTnyeckoe 3aHaTHE

MpakTnyeckasn paboTta

P OVYr1.01.03Y Matematuka
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PesynbTtat
(us ®IroC CO0)

YTOUYHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTMXeHUs

OueHKa gocTumxeHust

MNP 2 ymeHue onepmpoBaTb NOHATUAMM:
cTeneHb Yncna, norapudm Yncna; ymeHume
BbINOMHATb BblYMCIIEHME 3HAYEHUI U
npeobpasoBaHns BbIpaXeHu co

onepvpoBaTb MOHATUAMU: HaTypanbHoe, Lienoe YuCHo,
MCMONb30BaTh MPU3HAKW OENMMOCTM LenblX 4ucen,
pasnoXeHWe 4ucna Ha npPoCTble MHOXWUTENW Ans
pelleHus 3apad;

onepupoBaTtb MOHATUEM. CTeneHb C paunoHalrbHbIM

MpakTnyeckoe 3aHATHE

MpakTnyeckas paborta

cTeneHsiMun 1 norapudmamu, rnokasartenem;

npeobpasoBaHust ApOOHO-paLMOHANBHbIX onepupoBaTb  MOHATMSIMKU:  norapudm yncna,

BbIpaXXeHWUN OECATUYHbIE W HaTyparbHble forapudmel;
onepupoBaTb NMOHATUAMM: paunoHansHoe "

MNP 3 ymeHune onepupoBaTtb NOHATUAMMN:
pauWoHarbHble, MppaunoHarbHble,
nokasaTesnbHble, CTENEHHbIE,
norapudmmyeckme, TPUroHomMmeTpuyeckue
YPaBHEHUSA 1 HEPABEHCTBA, X CUCTEMBI

JEeNCTBUTENbHOE 4MCIO, OObLIKHOBEHHas U OecATUYHas
Apobb, NPOLIEHTHI;

BbINONHATH apudmMeTuyeckne onepauuu c
paunoHanbHbIMU U OEeNCTBUTENBbHBIMW YACAMU;
BbINOMHATE  MPUONWKEHHbIE BbIYUCIIEHMS, MCNONb3YS
npaBuna OKPYrneHus, pgenatb NpUKUOKY W OLEHKY
pesyrnbTaTta BblYUCIEHWUN;

onepupoBaTb  MOHATUSIMW:  CTEMEHb C  LEMbIM
rnokasaTenem, cTaHOapTHas dopma 3anucu
AEWNCTBUTENBHOIO Yncna, KOpeHb HaTypanbHON CTENEHMU,
ucnonb3oBaTb MoAXoAsLLYO dopmy 3anucu
OEUCTBUTENbHbLIX 4YMCen ANs pelleHust MnpakTUYecKmx
3agay 1 npeacTaBneHnst 4aHHbIX;

onepupoBaTb MOHATUSIMUA: CUHYC, KOCUMHYC W TaHreHc

NPON3BOJIbLHOIO yrna, MCNonb30BaTb 3anncb
NPON3BOJIbHOIO yrna yepes obpaTHble
TpUroHomeTpudeckme PyHKUUNn;

onepupoBaTh NOHATUAMMU: TOXOEecCTBO, ypaBHeHue,

HepaBeHCTBO, Lenoe, pauyunoHanbHoe, nppaunoHarbHoe

ypaBHeHUE, HEepaBeHCTBO, TpUroHomeTpun4veckoe
YpaBHEHUE;
BbIMOJTHATb npeo6pasoBaHMﬂ TPUTOHOMETPUYECKNX

Bblpa)KeHI/lIZ M pewaTtb TOUroHOMeTpun4eCkne ypaBHEHUA;
BbIMONTHATb npeo6pa3OBaHm9| uenbixX, paunoHanbHbIX U
nppaunoHanbHbIX Bblpa)KeHMVl N pewatb OCHOBHbIE TUIMbI
uenbiX, paunoHalnbHbIX U nppaunoHalrbHbIX ypaBHeHVIVI n
HEpPaBEHCTB,

NPUMEHATb YpaBHEHUA W HepaBeHCTBa OJ14 pelleHuA
MaTeMaTndeCKknx 3agad n 3agayd U3 passimyHbIX obnacTtemn

lMpakTnyeckoe 3aHATHE

MpakTnyeckasn pabota
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PesynbTtat
(us ®IroC CO0)

YTOUYHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTMXeHUs

OueHKa gocTumxeHust

HayKu N peanbHOW XN3HMU;

NPUMEHSITb CBOWCTBa CTeneHu pAans npeobpasoBaHus
BbIpaXXEHUN, onepupoBaTb MOHATUSIMU: MoKaslaTerNlbHoe
ypaBHEHME U HEePaBEHCTBO, pellaTb OCHOBHbIE TUMbI
nokasaTeNbHbIX YpaBHEHUA N HEPABEHCTB;

BbIMNONHATL Npeobpas3oBaHnNs BbIPaXXEHWA, CoaepXKaLlmx

norapudmsl, onepupoBaTb MOHATUAMM:
norapudgmMmyeckoe ypaBHeEHWe U HEepaBEHCTBO, peluaTtb
OCHOBHblE  TUMbl FOrapUPMUYECKUX  YPaBHEHUA U”
HEepaBeHCTB;

HaxodWTb PeLIeHUs NPOCTEMWNUX TPUrOHOMETPUYECKUX
HEepaBeHCTB;

onepuvpoBaTb NOHATUSAMU: CUCTEMA NIMHEVHbBIX YPaBHEHUI U
€é pelueHne, NCNonb30BaTb CUCTEMY NIMHENHbBIX YPaBHEHUN
ANs peLleHns NpakTuYecKkmx 3agay;

HaxoauTb peLueHns NPOCTENLLNX cucTem n
COBOKYNHOCTEN paunoHanbHbIX ypaBHEHUN n
HEepaBeHCTB;

MoAenumpoBaTb pealibHble CUTyaunn Ha A3blke anre6pb|,
COCTaBJIATb BblpaXXeHud, ypaBHEeHUA, HepaBeHCTBa U
CuUCTeMbl No ycnosuio 3agadn, nccrnenoBatb NOCTPOEHHbIE
MoJdenun C ncnosib3oBaHMem annaparta anre6pb|

P 4 ymeHune onepupoBatb NOHATUAMMN:
YyHKUMS, HenpepbiBHAA QYHKUUSA,
npoussogHasi, nepsoobpasHas,
onpeaeneHHbln HTerpan; ymeHue
HaxoauTb NPOU3BOAHbLIE 3NEMEHTapPHbIX
OYHKUNIA, UCNOMNb3Ys CpaBOYHble
mMaTepuarnsl; UCCnefoBaTh B MPOCTENLLNX
cnyyasx yHKUUM HA MOHOTOHHOCTB,
HaxoguTb Hanbonblune N HaMMeHbLLNe
3HavYeHUs YHKLUNIA; CTPOUTb rpadomku
MHOFOYNIEHOB C MCMONIb30BaHMEM annapara
MaTeMaTU4yeCcKoro aHanuns3a; NPUMEHsITb
NMPOU3BOAHYIO MPU peLleHnn 3adad Ha
OBWKEHWe; pellaTb NpaKTUKo-
OpUEHTUPOBaHHbIE 3a4a4M Ha Hanbonblume
N HauMeHbLUMEe 3HaYeHUs, Ha HaxoXaeHue
nyTW, CKOPOCTU N YCKOPEHWUS

onepupoBaTtb MNOHATUAMU: beHKLI,I/IFI, cnocobbl 3agaHus
(byHKLl,l/II/I, obnacTtb onpepgeneHnda n MHOXXeCTBO 3Ha4YeHun

yHKUMK, TpacduKk  yHKUUKW, B3auUMHO obpaTHble
dyHKUUY;

onepvpoBaTb MOHATUAMU: YETHOCTb W  HEYETHOCTb
dyHKLMM, Hy K YHKLMK, NPOMEXYTKN
3HAKOMOCTOSHCTBA;

ucnonb3oBaTb rpadukym  YHKUMA NS pelleHus
ypaBHeHuiA;

CTPOUTb W uuTaTb rpaduknu NUHENHON  DYHKLUN,

KBaApaTUYHON OYHKLUWN, CTEMEHHON (PYHKLMM C LenbiM
nokasartenem;

ucnone3oBatb rpadmkn yHKUMA ONS McCneaoBaHus
NMPOLIECCOB W 3aBMCUMOCTEN NpWU pelleHun 3agady u3
OpYrMx y4ebHbIX nNpeamMeToB W pearnbHOM  KU3HM,
BblpaXxaTb dhopmynamm 3aBUCUMOCTH mexay
Benn4nHamu;

I'IpaKTquCKoe 3aHATne

MpakTuyeckas pabota
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PesynbTtat
(us ®IroC CO0)

YTOUYHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTMXeHUs

OueHKa gocTumxeHust

onepupoBaTb MOHATUAMU: nepuoguyveckas QyHKUUS,
NPOMEXYTKN MOHOTOHHOCTW (DYHKLIMM, TOYKM SKCTpEMyMma
dyHKUMK, Hambonbllee W HauMeHbllee 3HayeHus
dYHKUMM Ha MPOMEXYTKEe, WCMonb3oBaTtb WX ANg
ncecnenoBaHusa OyHKUMK, 3a4aHHON rpadomKkomMm;
onepupoBaTb  MOHATUAMMW: rpaddUKM  MoKas3aTerbHON,
norapuMmMYecKon M TPUTOHOMETPUYECKNX  DYHKLUNA,
uzobpaxarb WX Ha  KOOPAMHATHOM  MNIIOCKOCTU U
MCnonb30BaThb ANS PeLleHNs YpaBHEHUA N HEPABEHCTB;
nzobpaxatb Ha KOOPAMHATHOW MMOCKOCTU  rpaduKku
NNHENHbIX YpPaBHEHUI U UCNONBb30BaTb UX AMs PeLIEeHUs
CUCTEMbI NIMHENHBIX YPaBHEHWI;

ucnonb3oBatb rpadukn QYHKUMIA ONS  uccrefoBaHus
NpoLEeCCOB 1 3aBUCMMOCTEN U3 OPYTUX Yy4EeOHbIX AUCLMNINH

P 5 ymeHue onepupoBaTb NOHATUAMM:
paunoHanbHasa PyHKLMS, NnokasaTenbHas
dYHKUMS, cTeneHHasa yHKLMS,
norapudmmyeckas yHKUNA,
TpuroHomeTpuyeckme yHKUuK, obpaTHble
YHKLUK; yMEHUE CTPOUTL rpadmku
N3yYeHHbIX PYHKLUIA, UCNONb30BaTh
rpadukn Npu U3y4eHnn NpoLLeccoB K
3aBMCUMOCTEN, NpU peLleHnn 3agad U3
Apyrux yuyebHbIx NnpeagMeToB 1 3a4ay us
peanbHOWN XXWU3HW; BbipaxaTb hopmynamm
3aBMCUMOCTU Mexay BennymHamm

onepupoBaTb NOHATUSMM: NOCIEeA0BaTENbHOCTb, apudgm

eTnyeckas u reomeTpuyeckas mporpeccuy;

onepupoBaTb MNOHATMAMMK: ©GeckoHeyHo Yyb6biBatoLlasi
reomeTpuyeckas nporpeccusi, Ccymma 6HeCKOHEe4YHO
yObIBaloLLE rEOMETPUYECKOW NPOrpeccuu;

3agaBaTb NocneaoBaTenbHOCTU pasnuyHbIMU crocobamu;

MCcnosfb3oBaTb cBoWcTBa nocriegoBaTernbHOCTEN "
nporpeccun Ansa peleHus pearnbHbIX 3adad NpuKagHoro
Xapakrepa;

onepuvpoBaTb  MOHATUAMU:  HenpepbiBHAs — YHKLUMS,

nponssogHas (PyHKLMM, UCMOMb30BaTb r€OMETPUYECKUI
1 bm3nMYECKMIA CMbICIT MPOM3BOAHOM AN pelleHns 3aaay;
Haxo4WTb NPON3BOAHbIE 3NIEMEHTaPHbBIX PYHKLMIA, BbIYM
CNATb NPOU3BOAHbIE CYMMbI, MPOU3BEAEHUS, YaCTHOro
dyHKUUNR;

MCnonb3oBaTh NPOM3BOAHYIO A1 UccnenoBaHns yHKLM
M Ha MOHOTOHHOCTb U 3KCTPEMYMbI, MPUMEHSATb
pe3ynbTaTbl UCCIeJ0BaHNUS K MOCTPOEHMIO rpadvKOB;
MCMNonb30BaTh NPOM3BOLHYIO AN HAXOXAEHWUST HaUyYL
€ro peLleHust B NpuknagHblx, B TOM Yncre coumanbHo-
3KOHOMMYECKUX, 3aJa4ax;

onepupoBaTb MNOHATUSIMU: NepBoobpasHas n nHTerpan,
NOHUMAaTb reOMETPUYECKNIA N PUINYECKUIA CMbICH
WHTerpana;

I'IpaKTquCKoe 3aHATne

MpakTuyeckas pabota
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CtpaHnua 31 n3 63




PesynbTtat
(us ®IroC CO0)

YTOUYHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTMXeHUs

OueHKa gocTumxeHust

HaxoauTb NepBoobpasHble aneMeHTapHbIX PYHKLNA, Bbl4K
cnATb MHTErpan no dopmyne HetotoHa—flenbHuua;

P 6 ymeHue pelaTb TEKCTOBbIE 3a4a4uun
pasHbIX TUNOB (B TOM YMCIe Ha NPOLEHTHI,
OONN 1 4yacTu, Ha ABwXeHne, paboTy,
CTOMMOCTb TOBapOB U yCMyr, Hanorwu,
3agaym u3 obrnacTtu ynpaBneHus NMyYHbIMm
N cemelriHbIMN PUHaHCaMK); COCTaBNATb
BbIPaXXEHUS, YPaBHEHUS, HEPaBEHCTBA U UX
CMCTEMBI MO YCIOBUIO 3adauun,
nccrnegoBaTh NOMy4YEeHHOE peLLeHre U
oueHnBaTb NpaBaonogobHOCTb
pe3ynbTatos

onepupoBaTb MOHATUAMU: MHOXECTBO, onepaunu Hapg
MHOXeCTBaMu,

MCNONb30BaTb TEOPETMKO-MHOXECTBEHHbLIN annapaTt ansi
onucaHusa pearnbHbIX NPOLECCOB W SBMNEHUN, npu
pelueHun 3agay U3 Apyrux ydebHblx NnpegMeTos;

pewaTb NpuknagHbie 3agayn, B TOM 4Yucne coumnarnbHo-
3KOHOMMYECKOro 1 OM3NYECKOro Xxapakrepa, cpeacTtesamum
MaTtemMaTudecKkoro aHanmaa

npaKTVI‘-IeCKOG 3aHATne

MpakTuyeckas pabota

MNP 7 ymeHune onepmpoBaTb NOHATUAMMN:
cpenHee apudmMeTuyeckoe, MegmaHa,
HamborbLUlee N HAMMEHbLLIEE 3HAYEHNS,
pasMax, gucnepcusi, ctaHagapTHoe
OTKINOHEHWE YnNCnoBoro Habopa; ymeHune
n3BnekaTb, MHTEPNPETMPOBATL
WHpbopMaLmio, NpeaCTaBEHHYIO B
Tabnuuax, Ha gnarpammax, rpadukax,
OoTpaxaroLLyo CBOMCTBA pearbHbIX
NPOLIECCOB U SIBMIEHUN; NPEeACTaBnATb
MHpopMaLmo ¢ NOMOLLLIO Tabnuy u
aunarpamm; nccnefoBaTb CTaTUCTUYECKUE
OaHHble, B TOM YuCre C NPUMEHEHUEM
rpadpuyecknx MeTofoB U SNEKTPOHHBIX
cpencTs

YUTaTb N CTPOUTb Tabnuubl 1 anarpamMmmbl;

onepupoBaTtb MNOHATUAMU. CcpeaHee apmcbmeTMHeCKoe,
MeauaHa, Hanbonbllee, HAMMEHbLLEE 3HAYeHNe, pa3max
MaccuBa YNCIOBbIX AaHHbIX;]

onepuvpoBaTb  MOHATUSIMUW:  CrlydaWHas  Benu4ymHa,
pacnpegenexue BEPOSATHOCTEMN, anarpamma
pacnpefeneHus;

cpaBHMBaTb BEPOSATHOCTU 3Ha4YeHun cnyyamHom
BESIMYMHbI NO pacnpedeneHnio unn ¢ NOMOLLbLO
anarpamum;

onepupoBaTb MOHATMEM MaTEMaTUYECKOro OXuOaHus,
npuBOAUTb npumepsl, Kak npuMeHsieTcs
MaTtemaTu4yeckoe OXuaaHue CcryyYamHOW BervYMHbI

HaxognTb MaTemMmaTuveckoe oxumaaHume no [JgaHHOMY
pacrnpeaeneHuio;

lMpakTnyeckoe 3aHATHE

MpakTnyeckasn pabota

IMP 8 ymeHune onepupoBaTtb NOHATUAMMN:
CryYawHbIN ONbIT U criyyariHoe cobbiTue,
BEPOSATHOCTb CMyYanHOro cobbITus;
yMEHME BbIYMCNATb BEPOATHOCTb C
ncnonb3oBaHueM rpadnu4ecknx MeToaoB;
NPUMEHSATL OPMYIbI CIIOXKEHUSA U
YMHOXEHWNsS1 BEPOATHOCTEWN,
KOMBUMHaTOpPHbIE haKTbl 1 hOpMYIbl NPK
peLleHnmn 3afad; oueHnBaTb BEPOATHOCTH
peanbHbIX COObITMI; 3HAKOMCTBO CO

onepupoBaTb MOHATUAMM: CIlyYalHbIA  SKCNEPUMEHT
(onbIT) 1 cnyyanHoe cobbiTve, anemMeHTapHoe cobbiTue
(3nemeHTapHbIN MCXOA) CNy4YarHOro onbiTa, HaxoAwTb
BEPOATHOCTM B OMbiITax C  PaBHOBO3MOXHbIMU
CnyyaHbIMM  COOBbITUAIMKW, HaxoouTb W CpPaBHUBATL
BEPOSATHOCTU  COObLITUA B U3YYEHHbIX  CMy4YalHbIX
3KCNepuUMeHTax;

HaxoauTb N oOpMynUpoBaThb CODOLITUSA: NepeceyeHne U
obbeanHeHue JaHHbIX coObITUN, cobbiTne,
NPOTUBOMONOXHOE [AHHOMY COObITMIO, MOMb30BaTHCS

I'IpaKTquCKoe 3aHATne

MpakTuyeckasa pabota
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PesynbTtat YTOYHEHHbIN pe3ynbTaTt OpraHusauus OLEHKa DOCTVKEHNS
(us ®FOC COO) (uz ®OI1 COO) AOCTIKEHUS uenka a
cnyvariHbIMU BENUYMHAMU; YMEHNE anarpammamu  dnnepa  u“  (OpMyrion  CroXeHus
NPVMBOANTL NPUMEpPLI NPOSIBNEHUS 3aKOHa BEPOSATHOCTEN NpY peLleHnn 3agav;
GonbLIMX Yncen B NPUPOAHbLIX U onepupoBaTb MOHATMSIMUW:  YCMOBHAs BEPOSTHOCTb,

0OOLLIECTBEHHbIX SIBMIEHMSX

HesaBuCKMMble COBbLITUS, HaxoauTb BEPOATHOCTM C
NMOMOLLBIO NpaBuna YMHOXeEHMs, C MOMOLbIO AepeBa
Cry4anHoro onbITa;
NPUMEHATb KOMOMHATOpPHOE MpaBUIO YMHOXEHUS npuv
pelueHunn 3agay;
onepuvpoBaTb MOHATUSIMU: WCMbITAHWE, He3aBUCKMble
UCMbITaHWS, Cepust UCMbITaHUWA, Yycnex W Heyaaua,
HaxoauTb BEPOATHOCTM COObITUI B CEpUM He3aBUCUMbIX
UCnbiTaHWM A0 NEepPBOro ycrnexa, HaXoauTb BEPOATHOCTU
cobbITWI B Cepun ncnbiTaHun bepHynnu;
umeTb NpeAcTaBneHne o 3akoHe 6onbLnX Yncen;

UMeTb NpeacTaBneHne 0 HoOpManbHOM pacnpegeneHun

MNP 9 ymeHune onepmpoBaTb NOHATUAMMN:
TOYKa, NpsAMas, NNOCKOCTb, MPOCTPaHCTBO,
OBYrpaHHbIN yros, CkpelmBatoLmnecs
npsiMmble, NapannensHOCTb U
nepneHamKynapHOCTb MPSMbIX U
NIOCKOCTEN, Yron Mexay npsiMbiMu, Yron
MeXay NPsIMOM 1 NMOCKOCTbIO, Yron Mexay
NOCKOCTAMMW, pacCTOSHME OT TOYKU A0
MIOCKOCTU, PaccTosiHUE MeXay NpsMbIMU,
paccTosiHMe MEXAy NITOCKOCTSAMM; yMEHNE
ncnonb3oBaTh NpuW peLleHnmn 3agad
n3yyeHHble PaKTbl N TEOpeMBI
nnaHuMeTpumn; yMeHNe oLeHBaTb
pa3Mepbl 0GBEKTOB OKPYXKatoLLEero Mmpa

onepupoBaTb MOHATUSMU: TOYKa, NPAIMas, NMOCKOCTb;
NPUMEHATb aKCMOMbl CTEPEOMETPUM U CNEACTBUSA U3 HUX
npu peLleHnn reoMeTpruyecknx 3agay;

onepupoBaTb MNOHATUSAMU:  nNapannenbHOCTb "
nepneHanKynsapHOCTbL NPSIMbIX U MAOCKOCTEW;
KnaccuduumpoBaTtb B3aMMHOE PacrosioXXeHne npsimbix 1
NMOCKOCTEN B MPOCTPAHCTBE;

onepvpoBaTb MOHATUAMW: [ABYrpaHHbIA Yyromn, rpaHu
OBYrpaHHoro yrna, pebpo gByrpaHHoro yrna, fIMHEeNHbIN
yron ABYrpaHHoOro yrna, rpagycHasi mMepa [fByrpaHHoOro
yrna;

NPUMEHATb NpaBuIio napannenenuneaa;

npaKTVILIeCKoe 3aHATne

MpakTuyeckas pabota

MP 10 ymeHne onepupoBaTb NOHATUAMMU:
MHOrFOrpaHHUK, cedeHne MHOrorpaHHUKa,
Kyb, napannenenunepq, npuama, nupamMmmaa,

onepupoBatb MNOHATUAMU. MHOIOrpaHHUK, BbII'IyKJ'IbI17I n
HeBbIﬂyKﬂbIVl MHOrorpaHHuK, anemMeHTbl MHOrorpaHHuka,
npanmbenZ MHOTrorpaHHuK;

churypa 1 NnoBEPXHOCTL BpaLLEHMs, pacrnosHaBaTb  OCHOBHble  BWAbl  MHOrOrpaHHWKOB

LMnNUHAP, KOHYC, Wwap, cdepa, ceveHns (nnpamuaa, npusma, NPsIMOYroNbHLIN Napannenenunes, MpakTuyeckoe 3aHATHe | lMpakTuyeckas pabota
urypbl BpaLLeHusi, NoCKOCTb, Ky0);

kacatowascs cgepbl, ULMNMHAPA, KOHYCa, knaccucmumnpoBatb MHOTFOrpaHHUKW, BblOMpas

nnoLwiaab NoOBEPXHOCTM NMpamuapl, OCHOBaHUs AN Krnaccudmkaumum  (BbiNyknble  ©

npu3Mbl, KOHyCa, UMIMHAPA, Mnowans HeBbIMYyKMble MHOTrOrpaHHUKW, npasBuibHble
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PesynbTtat
(us ®IroC CO0)

YTOUYHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTMXeHUs

OueHKa gocTumxeHust

coepbl, 06beM kyba, NPAMOYrofbHOro
napannenenunega, nupamuabl, NPU3Msbl,
UMNMHApPaA, KOHyCca, Wapa; yMeHue
n3obpaxatb MHOFOrPaHHUKU U
NOBEPXHOCTU BpaLleHUsa, nx ceveHna ot
PYKW, C NOMOLLbIO YEPTEXHbIX
WNHCTPYMEHTOB W 3NEKTPOHHbIX CPEACTB;
YMEHWe pacno3HaBaTb CUMMETPUIO B
MPOCTPaHCTBE; yMEHWE pacrno3HaBaThb
npaBuUSbHbIE MHOTOrPaHHUKN

MHOFOFPaHHWUKK, MPSMbIE U HAaKMOHHbIE  MNPU3MBbI,
napannenenuneasl);

onepupoBaTb NMOHATUSIMU: CeKyLLas NNOCKOCTb, CeYeHne
MHOTOrpaHHWUKOB;

0OBACHATL NPUHLMNBI MOCTPOEHUS CEYEHUN, UCMONb3YS
MeTOA CNeaos;

CTPOUTb CEYEeHWS MHOrOrpaHHUKOB METOAOM Criefos,
BbINOMHATE (BbIHOCHBIE) NIOCKME YEPTEXM N3 PUCYHKOB
NPOCTbIX 06 BLEMHBIX PUryp: BUA CBEPXY, COOKY, CHU3Y;
onepuvpoBsaTb NOHATUAMM: unnuHapuyeckas
NOBEPXHOCTb, obpasytoLmne LUUNNHAPUYECKON
NMOBEPXHOCTM, UMNWHAP, KOHU4Yeckass MNOBEPXHOCTb,
obpasylolime  KOHMYECKOM  MOBEPXHOCTW, KOHYC,
chepuryeckasi NOBEPXHOCTb;

pacno3HaBaTb Tena BpaweHus (LMnuHAp, KOHyC, cdepa
W wap);

onepupoBaTb MOHATUAMW: MHOTOFPaHHWK, BMWCAHHbIA B
cdepy v onucaHHbIN OKono cdepsl, cepa, BNcaHHas B
MHOFOrPaHHWUK U TENO BpaLleHus:;

nzobpaxatb uM3ydaemble Urypbl OT pPykmu U C
NPUMEHEHNEM NPOCTbIX YEPTEXHBLIX UHCTPYMEHTOB;
BbINOMHATE (BbIHOCHBIE) MIIOCKME YEePTEXM N3 PUCYHKOB
NpocTbiX 06BbEMHBIX uryp: Bua cBepxy, cOOKy, CHuU3y,
CTPOUTb CEYEHNS TeN BpaLLEeHNS;

u3Bnekatb, WHTEpNpPeTUpoBaTb 7
npeobpa3oBbiBaTh WHpopMaumio o
NPOCTPAHCTBEHHbIX reomMeTpUYecKmx durypax,

npeacrtaBfieHHY0 Ha 4epTeXXax U pUCyHKax;
onepupoBaTtb NOHATUEM BEKTOP B NMPOCTPAHCTBE;
BbIMNOMNHATL AENCTBUS CIOXEHUS BEKTOpOB, BblYNTAHUA
BEKTOPOB N YMHOXEHNA BEKTOPa Ha 4ncno, 00 BACHSATD,
KaKMMW CBOMCTBaMM OHM 06riagatoT,

MP 11 ymeHne onepupoBaTtb NOHATUAMMU:
OBWKEHVE B NPOCTPaHCTBE, NOA00OHbIE
durypbl B NpOCTpaHCTBE; NCMOMb30BaThb
OTHOLLUEHME NroLwaae NOBEPXHOCTEN 1
006bemMoB Nogo6HbIX douryp npu peLeHnm
3agay

06 BACHATL CNOCOGLI MONYyYEHUs Ten BpaLleHUs;
KrnaccugmumnpoBaTh B3aMMHOE pacrnosoxeHue cgepbl U
NMOCKOCTH;

onepupoBaTb NOHATUAMM: LLIAPOBOW CErMEHT, OCHOBaHMWe
cerMeHTa, BbICOTa CEerMeHTa, LLapoBOoii CIOW, OCHOBaHWe
LUAapOBOro Crosl, BbiCOTa LUIAPOBOrO CIOS, LUIAPOBOW
CeKTop;

I'IpaKTquCKoe 3aHATne

MpakTuyeckasa pabota
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Pe3ynbTar YTOUYHEHHbIN pe3ynbTaT OpraHusauums OLEHKa DOCTVKEHNS
(us ®FOC COO) (uz ®OI1 COO) AOCTIKEHUS uenka a
BbIYMCNATb COOTHOLLEHMNS mMexay nnowaasamu

noBepxHocTeN n 06bEMamMn NogobHbIX Ten;

NPUMEHATb reoMmeTpuyeckue akTbl AN peLleHns
CTepeoMeTpuYecKmx 3agady, npegnonararLmx HECKOIbKO
LaroBs pelieHusa, ecnm ycnoeua npuMmeHeHna 3agaHbl B
SIBHOW dhopme;

MNP 12 ymeHue BbIMMCNATbL FreOMETpUYECcKme
BEMWYMHbI (4NWHA, yron, nnowanp, oobem,
nrnowanb NoBEPXHOCTH), UCMOSNb3YS
n3yyeHHble opMyIibl U METOAbI

pewaTb 3adayM Ha HaxOoXOEeHWe reoMeTpudeckux
BENMMYMH no obpasuam unu anropytmam, nNpUMeEHsst
M3BECTHbIE aHanUTU4Yeckue MeToabl Mpu  peLlleHnn
CTaHOapTHbIX MaTemMaTuyeckux 3agady Ha BblYUCINEHUE
PacCTOSAHUN Mexay ABYMS TOYKaMU, OT TOYKM 4O NPSMOW,
OT TOYKM A0 NJIOCKOCTW, MeXay CKpellMBatoLLmMMncs
NPSMbIMU;

pewaTtb 3agayn Ha HaxoXOoeHue reoMeTpUYecKmx
BENMMYMH No obpasuam unu anroputMam, NpUMeHss
M3BECTHbIE aHanMTU4eckMe MeToAabl Mpu  pelleHun
CTaHOApPTHbIX MaTeMaTU4Yeckux 3agady Ha BblUYUCIEHUE
YIMOB MexXady CKpelMBalLWUMUCS NpsMbIMK, MexXay
NPSMOW 1 MIOCKOCTLI0, MeXAy NIIOCKOCTSAMMU, ABYrPaHHbIX
yrros;

BblMMCIIATE O00BEMBbI M MfoWwagM  MNOBEPXHOCTEN
MHOrOrpaHHUKOB (Npuama, nupamuga) ¢ NpUMeHeHuem
dopmMyn, BbIYUCNATE COOTHOLUEHMSI MEXAy MnnoLiaasimm
noBepxHOCTEN, 06BbEMaMM NOJOOHBIX MHOTOTPaHHUKOB;
BblMMCNIATE OOBEMBbI M  NMOWaaM MNOBEPXHOCTEN Ten
BpaLLEHUs, FrEOMETPUYECKNX TEN C NPUMEHEHNEM POPMYST;

npaKTVI‘-IeCKOG 3aHATne

MpakTuyeckas paboTa

P 13 ymeHve onepupoBaTb NOHATUAMMU:
npsiMOyrofibHast cucTema KoopauHar,
KoopAuHaTbl TOYKKU, BEKTOP, KOOpAWNHATHI
BEKTOpa, CkanspHoe npounsBefeHne, yron
MeXay BeKTopamu, CyMMa BEKTOPOB,
nponsBeaeHne BEKTOPA Ha YUCIO;
Haxo4uTb C NOMOLLbIO M3YYEHHbIX (HOPMYIT
KOOpAMHAaTbl CepeiHbl OTpes3ka,
paccTosiHne Mexay AByMS TOUKaMu

onepupoBaTb MNOHATUAMWU. CUMMETPUA B NMPOCTPAHCTBE,

LEeHTp, OCb W MNIOCKOCTb CUMMETPUN, UEeHTP, OCb WU
NMOCKOCTb CUMMETPUUN PUryphl;

ussnekatb, npeobpasoBbIiBaTh "
MHTepnpeTMpoBaTb WHopMaLUno o
NMPOCTPaHCTBEHHbIX reomMeTpU4ecKmx durypax,
NPeacTaBNEHHY0 Ha 4YepTexax M pUCyHKax;
NPUMEHATL reoMeTpuyeckne akTbl Ans  pelleHus

CTEPEOMETPUYECKNX 3aad, NpeanoniaraloLLmnx HECKOSbKO
LLIAroB PELUEHUS, €CNN YCIOBMS NPUMEHEHNSI 3afaHbl B
SIBHON GhOpME;

onepupoBaTb MOHATUSAMWU: [EKAPTOBbI KOOpAWMHATbl B
NPOCTPaHCTBE, BEKTOP, MOAYMb BEKTOPA, PaBEHCTBO

I'IpaKTquCKoe 3aHATne

MpakTuyeckasa pabota
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PesynbTtat
(us ®IroC CO0)

YTOUYHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTMXeHUs

OueHKa gocTumxeHust

BEKTOpPOB, KOOpAMHATbl BEKTOPA, Yrosl Mexay BeKTopamMu,
CcKandapHoe npoun3BegeHne BEKTOpPOB, KOoMMHeapHble U
KOMMNaHapHbl€ BEKTOPbI;

HaxognTb CyMMY BEKTOPOB U MNpousBeaneHne BeKTopa
Ha 4YMCcno, yron wMexay BeKTopamun, CcKandapHoe
npoun3sengeHue, packnagbiBaTb BEKTOp no aBymMm
HEeKOoINMMHeapHbIM BEKTOpaM;

3afaBaTb MNJIOCKOCTb ypaBHeEHMEM B ﬂeKapTOBOVI cucremMme
KoopAawuHar,

MP 14 ymeHwne BbIGUpaThb NOAXOAALLMNA
N3yYeHHbIN MEeTOA ANA peLlleHns 3agauu,
pacrno3HaBaTb MateMaTudeckne akTbl 1
MaTemMaTuyeckne Mogenum B NPUPOLHbLIX U
06LLEeCTBEHHbIX ABMEHNSAX, B UCKYCCTBE;
yMeHune NpMBOAUTbL NPUMEpHI
MaTemMaTU4eCKUX OTKPLITUA POCCUNCKOW U
MWPOBOW MaTeMaTu4ecKon Hayku

NMPUMEHATb ﬂpOCTeVILUMe nporpamMmMHblie cpeactBa w
ANEeKTPOHHO- KOMMYHUKaLUMOHHbIE CUCTEMbI NPU peLueHnin
CTepeoMeTpnYHeCKmnx 3ana-;

npuBOoAUTb NpuUMepbl MaTeMaTU4eCKNX 3aKOHOMepHOCTel7I
B npupoae n Xm3Hu, pacrno3HaBaTtb nNpodBiieHNe 3aKOHOB
reoMeTpun B UCKYyCCTBE,

NMPUMEHATb nony4yeHHble 3HaHUA Ha NpakTukKe:
aHanm3npoBaTb pealbHble CUTyauun W TMPUMEHATb
N3y4YeHHble TOHATUA B nNpouecce TnMNnoucka pelleHnd

mMaTeMaTU4ecku chopMynMpoBaHHON npoGnemsl,
MoAenvpoBaTb  pearibHble  CUTyauMu Ha  SA3blke
reoMeTpun, WuccrnenoBaTb MOCTPOEHHblE MoZenn ¢

UCMOMb30BaHMEM TEOMETPUYECKUX MOHSATUIA U TEeOopeM,
annapata anreGpbl, pelwaTtb MpakTUYeckue 3ajauu,
CBSi3aHHbIE C HAXOXAEHNEM reOMETPUYECKUX BETUYMH;
pelwaTtb MpocTeiluMe reoMeTpuyeckue 3agaym  Ha
NpUMeHeHne BEeKTOPHO- KOOPAMHATHOrO MeToAa;
pelwaTtb 3ajayu Ha [oKa3aTenbCTBO MaTemMaTUYeCcKux
OTHOLLEHUIN N HaxoXaeHWe reoMeTpUYEcKUX BENUYMH Mo
obpasuam unuM anropuTMam, MNPUMEHSIST W3BECTHbIE
MeTOoAbl MNPV PELUeHVMU CTaHAapTHbIX MaTeMaTU4YeCKMX
3agavy;

NPUMEHATb MpOCTENLLUME MpOrpamMMHble CpeacTBa WU
3MEKTPOHHO- KOMMYHMWKaLMOHHbLIE CUCTEMbI MPU peLLeHUN
CTEPEOMETPUYECKMX 3a[av;

NPUBOAMUTL NMPUMEPbI MaTeMaTUYECKMX 3aKOHOMEPHOCTE
B NPMpOAE VM XN3HW, pacrno3HaBaTb NPOsiIBeHNe 3aKOHOB
reoMeTpun B UCKYCCTBE;
NMPUMEHATb  MONYYEeHHble
aHanu3upoBaTb  peasbHble

3HaHUA Ha
cutyaummn = m

NnpakTuKe:
NPUMEHATb

lMpakTnyeckoe 3aHATHE

MpakTnyeckasn pabota
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PesynbTtat
(us ®IroC CO0)

YTOUYHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTMXeHUs

OueHKa gocTumxeHust

M3yyeHHble TMOHATMS B MpoLecce Moucka peLleHust
MaTemMaTu4eckn cchopmynumpoBaHHON npobnemsl,
MOOEenMpoBaThb pearbHble CUTyauun Ha S3blIKE reoMeTpuMm,
uccnenoBatb MOCTPOEHHbIE MOLENUM C MCMNOMb30BaHWEM
reoMeTpu4ecKknx MOHATUA N Teopem, annapaTta anredpbl,
peluaTb NpakTU4ecKkne 3agayu, CBsA3aHHbIE C HAXOXAEHMEM
reomMeTpUY4eCcKUX BENNYMH

MPyrn1
NOHATUAMMU:

ymeHune onepupoBaTb
onpegeneHue, akcuoma,
Teopema, crnencTeue, CBOWCTBO,
Npu3Hak, [oKa3aTenbCTBO,
paBHOCUIbHbIE (DOPMYIMPOBKK; YMEHME
dopmMmynmpoBaTtb obpaTHoe 7]
NPOTUBOMONOXHOE yTBEpXAEHME,
NpUBOAUTL NPUMEpPbI U KOHTPAPUMEPDI,
ncnonb3oBatb MeTO4 MaTemMaTu4eckomn
MHOYKUMW, NpOBOAUTb [oOKa3aTellbHble
paccyxgeHusa npu  pelwleHun  3apad,
oueHMBaTb JOMMYEeCKyro npaBUIibHOCTb
paccyxgeHun;

cB0HOAHO OnepupoBaTh NOHATUAMU: onpeaeneHne, Teop
eMa, ypaBHeHue-

crneacTBue, CBOMCTBO MaTeMaTu4eckoro oobekTa, gokas
aTenbCTBO, PABHOCUIIbHbIE YPaBHEHUS U HEPABEHCTBA;
cBobOOHO  onepupoBaTb  MOHATUSIMK:  CrlyYanHas
BENMYMHa, pacnpefeneHve BepoATHOCTEW, Avarpamma
pacnpegenexHus, OvHapHaa cnydanHasi BenuMuuHa,
reomeTpuyeckoe, bBUHOMManbLHoe pacnpenenexue;
onepupoBaTb MOHATUAMW: COBMECTHOE pacnpenenexHve
OBYX CMyYawmHbIX BENIMYMH, MCnonb3oBaTb Tabnuuy
COBMECTHOIO  pacnpefeneHuss  OByX  ChyYanHbIX
BEMWYMH [N BblOAENEHUSA pacrnpederneHnss  Kaxaon
BEMNUYMHbI, ONpeaeNnieHns He3aBMCMMOCTU  CIyYamHbIX
BENNYMH;

BbIYMCIIATL BbIOOPOYHBIE XapaKTEPUCTUKM MO  AAHHOMW
BbIOOpKE M OLEHUBATb XapPaKTEPUCTMKU reHepanbHOn
COBOKYMHOCTM OaHHbIX no BbIOOPOYHBIM
xapaktepuctukam. OueHnBaTb BEPOATHOCTM COOLITUIA ©

MpakTnyeckoe 3aHsTME

MpakTnyeckasn pabota

MPyrn2 ymeHue onepnpoBaTtb NOHATUAMMU:

MHOXX€EeCTBO, NOAMHOXXECTBO, onepaunn Hag

MHOXeCTBaMM; yMEHMWe UCMOoNnb30BaThb
TEOPETUKO-MHOXECTBEHHbIV annapat Ans
onucaHus peanbHbIX NPOLLECCOB U
ABNEHWUN, U NPU peLLIEeHM 3aaY, B TOM
ynucne us gpyrmx y4ebHbIX NpeameTos;

npoBepsiTb  NpocTelne CTaTUCTUYECKUE TUMNOTE3bI,
nonb3ysiCb U3yYEHHbIMU pacnpegeneHnamu;
cBOoOOOHO  OnepupoBaTb  MOHATUSMM:  MHOXECTBO,

onepauun Hag MHOXeCTBaMu;
ncnonb3oBaTb TEOPETUKO-

MHOXEeCTBEHHbIN annapaT A5 ON1UcaHns pearnbHbIX
NpoLIeCCOB U SIBMEHUN, NpU peLleHnn 3agad us apyrux
y4ebHbIX NPeaMETOB;

NPUMEHSATbL M3YyYeHHble KOMOWHaATOpHblE hopMysbl Ans
nepeynucrnieHnsl 3nemMeHTOB MHOXEeCTB, 3neMeHTapHbIX
COObITWIA CNy4YalHOro onbiTa, pPeLeHns 3agad no Teopun
BEPOATHOCTEMN;

I'IpaKTquCKoe 3aHATne

MpakTuyeckasa pabota

MPyrn3 yMeHue onepupoBaTb cBobogHO oOnepupoBaTb MOHATUSAMMU: rpad, MNIOCKUN

. N N MpakTuyeckoe 3aHsATMe | lMpakTudeckas pabota
NOHATUAMM: rpadp, CBA3HbIN rpad, rpad, CBA3HLIN rpady, NyTb B rpade, uenb, LUK, 4EPEBO,
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rpadbl Npy peLleHnn 3agav;

anemMeHTapHOe cry4arHoe coObiTne (3nemMeHTapHbIn
MUCX0A) CryyYyanHoro onbiTa, HaxoAUTb BEPOATHOCTU
coObITMI B onbiTax c pPaBHOBO3MOXHbIMM
anemMeHTapHbIMU COBbITUSIMY;

HaxoauTb WM opMynupoBaTb CODBITUA: nepeceyeHune,
obbeanHeHne JaHHbIX coObITURA, cobbITne,
NPOTUBOMOSOXHOE AAHHOMY, UCMOMb30BaTh AuarpaMmel
Onnepa, KOOpAMHATHYIO MPAMYIO AN peLleHus 3agad,
nonb30BaTbCst (POPMYIION CIOXEHUs] BEPOATHOCTEN AnNsi
BEPOATHOCTEN ABYX M TPEX CNy4anHbIX COBbITUN;

onepupoBaTb MOHATMSIMUK:  YCMOBHAA  BEPOSITHOCTb,
YMHOXEHNE BEpPOATHOCTEN, He3aBUCUMblE COObITUSA,
OepeBo cny4avHoro 3KCNepUMEHTa, HaxoanTb

BEPOSATHOCTN COBbLITUI C MOMOLLbIO MPaBuia YMHOXEHNS,
JepeBa Cny4anHoOro onbiTa, MCNonb3oBaTb opmyny
NOMHON BepoATHOCTU, chopmyny bamneca npu peweHun
3agad, onpegenaTtb HE3aBWCMMOCTb  COObITMM MO
dopmyrne 1 No opraHM3aLmu crny4yamHOro 9KCNepuMeHTa;

PesynbTtat YTOYHEHHbIN pe3ynbTaTt OpraHusauus OLEHKa DOCTVKEHNS
(us ®FOC COO) (uz ®OI1 COO) AOCTIKEHUS uenka a
AepeBo, UuMKn, rpad Ha MrockocTy; CTeneHb BEPLUUHBI, 4EPEBO CNy4YaNHOro SKCNEepUMEHTa;
yMeHWe 3afjaBaTb U OnucbiBaTb rpadebl cBobO4HO  onepupoBaTb  MOHATMAIMMW:  CRyYalrHbIN
pasnuyHbIMK cnocobamu; NCMonb30BaTh 3KCMEepUMEHT (onbIT), cnyyvanHoe cobbiTre,

MPyrn4 ymeHue cBobogHoO onepupoBatb
NOHATMAMU. COoYeTaHue, NnepecTaHOBKa,
YMCNO COYETaHMN, YMCNO NEepPeCcTaHOBOK;
OMHOM HbIOTOHA; yMeHuMe NPUMEHNATb
KOMOMHaTOpHbIE (hakTbl U paccyxgeHus
ANsa pelueHns 3agavy;

cBoOOOHO oOnepupoBaTb MOHATUAMW: NepBoobpasHas,
onpedenéHHbIi MHTerparn, HaxoauTb  nepBooGpasHble
3MNEeMEHTapHbIX MYHKUMW W BbIMUCNATbL  UHTerpan
no gopmyne HotoToHa—llenbHmLa;

HaxoguTb nnowaau Mrnockux curyp n obbémbl Ten
NMOMOLLbIO UHTErpana;

umeTb npeacraBneHune o
ModennpoBaHmu Ha npumepe
anddepeHUnanbHbIX YpaBHEeHNUN;
pewartb npvknagHole 3agayn, B TOM yncne
coumanbHO-3KOHOMUYECKOTo U (PU3NYECKOro xapakTepa,
cpeacTBaMy MaTemMaTUYeCcKoro aHanuaa;

cBoOOOHO  onepupoBaTb  MOHATUSMMU:  OMHapHbIN
CnyyavHbI  ONbIT (MCMbITAHUE), ycnex W Heyaaya,
Hes3aBWCKMble UCNbITaHWUS, CEPUS UCTbITaHWUI, HaxoauTb
BEPOATHOCTW COOLITUIA: B CEPUN UCNbITAHUI OO0 NepBOro
ycnexa, B CepuM UCMbITaHWA BepHynnu, B onbITe,
CBS3aHHOM CO CIyyarHbIM  BbIGOpOM M3 KOHEYHOW

MaTeMaTn4eCcKkom
COoCTaBlieHusa

lMpakTnyeckoe 3aHATHE

MpakTnyeckasn pabota
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PesynbTtat
(us ®IroC CO0)

YTOUYHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTMXeHUs

OueHKa gocTumxeHust

COBOKYMHOCTW;

cBob6OAHO oOnepupoBaTb MOHATMEM MaTEMaTU4eCcKoro
OXugaHus  CryYyanHonm BenuuuHbl (pacnpegenexHuvs),
NPUMEHATL CBOMCTBA MaTeMaTUYeCcKoro  OXuaaHus
npu peweHun 3agad, BblYMCNATbL MaTemaTuyeckoe
oxugaHve BMHOMMANbLHOrO M reoMeTpPUYECKOro
pacnpegeneHun;

MPyrn5 ymeHne onepupoBaTb NOHATUAMMU:
HaTypanbHOe YnUCno, uenoe 4Y1Mcno, ocTaTok
no MoAynto, paLmoHanbHOe Y1CIO,
nppaumoHanbHOe YMCro, MHOXeCTBa
HaTypanbHbIX, LenbiX, pauoHasnbHbIX,
OENCTBUTENbHbBIX YMCEN; YMEHNE
ncnonb3oBaTh NPU3HAKM 4ENMMOCTH,
HaMMeHbLIWI 06K aenuTenb wn
HavMMeHbLUee obLLiee KpaTHOe, anropuTm
EBknuaa npu pelieHuun sagay; 3HaKOMCTBO
C pasnuyHbIMN MO3ULUOHHBIMU CUCTEMaMU
cuucneHus;

cBoboaHo onepupoBaTtb MOHATUAMW. palNOHaribHOEe
umncro, 6eckoHeuvHas nepunoanyeckasn ,El,p06b, NpPpOUEeHThl,
nppaunmoHanbHoe 4uciio, MHOXeCTBa paunoOHallbHbIX U

OENCTBUTENbHBIX  4nUCen, Moadynb OEeWCTBUTENBHOIo
yucna;

NPUMEHATL  ApOoOM M MNPOUEHTbl ANs  pelleHust
NPUKNagHbIX  3a4ad U3 pasfnuyHbIX OTpacnen 3HaHUI 1
peanbHOM XNU3HW;

NPUMEHATb  NPUBAMXKEHHbIE BblYUCIEeHUs, npaBuna

OKpYrneHus,
BbIYUCNEHWUI;
cBobOO4HO onepupoBaTbh MOHATUAMWU: HaTypanbHoe U
Llenioe Yncno, MHOXEeCTBa HaTyparibHbIX U LienbiX Yncen,
ncnonb3oBaTb NPU3HaKN AenUMocTu uenbix Yncen, HOL
n HOK HaTypanbHbIX 4ncen AN pelweHus 3ajad,
npuMeHaTbL anroputm EBknnaa;

cBOOOAHO OnepupoBaTh MOHATMEM OCTaTka Mo MoAyrto,

MPUKMOKY U OUEHKY  pesynbraTa

3anncbiBaTb HaTypalbHble vyucna B Pa3finyHbIX
NO3NLUNOHHbIX CUCTEMAX CHUCIIEHUA,

cBoboaHO onepupoBaTtb NOHATUAMMU! auncnepcua,
CTaHOapTHoOe OTKITOHEHWNEe cnyqaﬁHon BEeJMMYUHbI,

NPUMEHSATL CBOWCTBA AWCMNEPCUN CIlyHYanHOW BerUYUHbBI
(pacnpepeneHns) npu  peweHun 3agadv, BblYUCNATb
ancnepcuto " cTaHgapTHoe OTKIOHEHWe
reomMeTpmn4eckoro n GMHOMManNbHOro pacnpeaeneHun;

MpakTnyeckoe 3aHsTME

MpakTnyeckasn pabota

MPyrn6 ymeHue cBobogHo onepvpoBaTb
NOHATUSAMMU: CTEMNEHb C LIENbIM
nokasaTeniem, KOpeHb HaTyparnbHOW
CTeneHu, cTeneHb ¢ paLnoHarnbHbIM
nokasaTtenem, cTeneHb ¢ AeNCTBUTENbHBIM
(BeLLecTBEHHbIM) NOKasaTenem, norapupm

CBOGOAHO OMepupoBaTh MOHATMEM: CTEMeHb C LEemnbIM
nokasatenieM, MCMofb3oBaTb  MOAXOAALY  OpMy
3anucuM  OeWCTBUTENbHBLIX — YMcen  Ona  pelueHust
NnpakTUYecKnx 3agay v NpeacTaBreHns OaHHbIX;
CcBOGOAHO oOnepupoBaTb MOHATMEM: apudMeTNYECKuii
KOpeHb HaTypanbHOW CTeNeHwu;

cB0OOAHO onepunpoBaTtb NOHATUEM! CTeneHb Cc

I'IpaKTquCKoe 3aHATne

MpakTuyeckasa pabota
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PesynbTtat
(us ®IroC CO0)

YTOUYHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTMXeHUs

OueHKa gocTumxeHust

4yuycna, CMHyC, KOCMHYC U TaHreHC
NpPOn3BOJIbHOIO 4Yncna,

pauMoHanbHbIM NoKkasaTenem;

cBOOOAHO OMNepupoBaTh NOHATUSMMW: CUHYC, KOCUHYC, TaH
reHC, KOTAHrEHC YNCIOBOrO apryMeHTa;

onepupoBaTb NOHATUSIMMW: apPKCUHYC, apKKOCUHYC 1 apKTa
HFEHC YNCMOBOrO  apryMeHTa;

cBOGOAHO onepupoBaTtb MOHATUSIMU: norapudm 4mcna,
OECSTUYHbIE W HaTypalbHble norapugmsl;

MPyrn7 ymeHue onepnpoBaTtb NOHATUAMMU:
TOXOECTBO, TOXAECTBEHHOE
npeobpasoBaHue, ypaBHeHUe,
HepaBeHCTBO, CUCTEMA YyPaBHEHUI U
HepaBEeHCTB, PABHOCUIIbHOCTb YPaBHEHNN,
HepaBeHCTB U CUCTEM, pauMOHarbHbIe,
nppauunoHarbHble, nokasaTernbHble,
CTeneHHble, norapugmunyeckume,
TPUrOHOMETPUYECKUE YPaBHEHUS,
HepaBEeHCTBa M CUCTEMBI; YMEHME peLlaTb
YypaBHEHUS, HepaBeHCTBa U CUCTEMbI C
NMOMOLLbIO PasfnYHbLIX NMPUEMOB; peLuaTb
ypaBHEHUs, HepaBeHCTBa U CUCTEMbI C
napameTpoM; NPUMEHSATb ypaBHEHWS,
HepaBeHCTBa, X CUCTEMbI A peLleHns
MaTeMaTu4eckux 3agad un 3agad u3s
pa3nuyHbIX obnacTen Hayku 1 peanbHOM
XKN3HWY;

cBobogHO  onepupoBaTb  MOHATUSIMU:  TOXAECTBO,
ypaBHEHNE, HEPABEHCTBO, PaABHOCUSbHbIE YPaBHEHUS U
ypaBHEHWSI-CNeACTBUS, PAaBHOCWUSIbHbIE HEPABEHCTBA;
NPUMEHSATL PasfMyHble MEeTOAbI PELLEHMUS paLMOHaIbHbIX
1 ApobHO-paLnoHanbHbIX YpaBHEHWI, MPUMEHATbL METOA
WHTEPBAOB A1 PELLUeHNS HEPaBEHCTB;

cBOOOAHO ONepupoBaThb NOHATUAMU: MHOTOYNIEH OT OOHOW
nepemMeHHON, MHOroYNIeH C LenbiMyu ko duumneHTamm,
KOPHM MHOrouYNieHa, NpUMEHSTb AeNeHne MHOrouneHa Ha
MHOrOYNEH C ocTaTkoMm, Teopemy besy n Teopemy Bueta
ONS pelleHns 3agav;

ucnones3osaTb CBOWCTBA norapndmos ans
npeobpasoBaHns norapnMmMIecKUX BolpaKeHUNn;
cBobogHo onepupoBaTb MOHATUAMMU:

uppaumnoHarbHble, nokasaTtefbHble U norapndmMmyeckme
YpaBHEHUs, HaxoouTb WX PpelleHnss C MOMOLLbIo
pPaBHOCUIBbHBIX NEPEXOLOB UMM OCYLLECTBNAS NPOBEPKY
KOpHeR;

NPUMEHATL OCHOBHbIE TPUTrOHOMETPUYecKkue GopMyrbl
Ansi npeobpasoBaHns TPUrOHOMETPUYECKNX BbIPEXKEHWI;
cB06OAHO OnepupoBaTb MOHATMEM: TPUIOHOMETPUYECKoe
ypaBHeHue, npumeHaTb Heobxoaumble dopMynbl Ans
peleHnsi  OCHOBHbIX  TUMOB  TPUrOHOMETPUYECKMX
ypaBHeHWi;

MOAenupoBaTb pearnbHble CUTyauuu Ha A3blke anredpsl,
COCTaBNsATb BbIPAXEHUs, YpaBHEHWsl, HepaBeHCTBa Mo
yCnoBuio 3agayv, uccneaoBaTtb MOCTPOEHHbIE MOAENN C
ucnonb3oBaHveM annapaTa anrebpsbl;

cBOOOAHO onepnpoBaTb MOHATUSAMMW: KOMIMIEKCHOE YMCIIO
U MHOXECTBO KOMMIEKCHbIX yncen, npeacTaBnATb
KOMMNEKCHble ymucna B anrebpanyeckon u
TPUrOHOMETPUYECKON dopwme, BbIMNONHATH

npaKTVILIeCKoe 3aHATne

MpakTuyeckas paboTa
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PesynbTtat
(us ®IroC CO0)

YTOUYHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTMXeHUs

OueHKa gocTumxeHust

apudmeTndeckme onepaumm € HUMK N n3obpaxaTb Ha
KOOPAMHATHOM MIOCKOCTHU;

cBobogHo onepupoBaTb NOHATUAMM:
mppaunoHanbHble, nokasaTenbHble U norapummyeckme

HepaBeHCTBa, HAXoOQUTb WX PELIeHUS C  MOMOLLbIO
PaBHOCKIbHBIX NEPEXOAOB;
ocyllecTBnATb  OTGOp  KOpHe  npu  pelueHun

TPUrOHOMETPUYECKOTO YpaBHEHMUS;
CBOGOAHO ONepUpPoBaThb MOHATMEM TPUFOHOMETPUYECKOE
HepaBeHCTBO, NMPUMEHSITb Heobxoaumble hopmynbl Ans

PELEHUsT  OCHOBHbIX  TWUMOB  TPUTOHOMETPUYECKMX
HepaBEeHCTB;
cBoGofHO onepupoBaTb MOHATUSIMUK: cUcTema "

COBOKYMHOCTb YPaBHEHWIA U HEPABEHCTB, PABHOCUIbHbIE
CMUCTEMbl U CUCTEMbI-CMEACTBUS, HAXOAUTb PeLLeHust
cucTemsl " COBOKYMHOCTEW paLUuoHanbHbIX,
MppaLmMoHanbHbIX, NokasaTenbHbIX U NOrapuMUIYeckmnx
ypaBHEHUiA N HEPABEHCTB;

pelwaTb pauuoHarnbHble,  MppauuoHasbHbIe,
nokasaTerbHble, norapudpmMmyeckme "
TPUrOHOMETPUYECKNE  YPaBHEHUSS U  HepaBeHCTBa,
cofepxkallme Moaynn U napameTpbl;

NpUMeHATb  rpaduyeckue MeTodbl ANS  pelleHus
ypaBHEeHMIA " HepaBeHCTB, a Takke 3agay C
napameTpamu;

MPyrn8 ymeHue cBobogHO onepupoBaTb
noHATUAMU: rpadmk pyHKUMKM, obpaTHas
dDYHKUNS, KOMMO3unLums dYHKUNA,
nuHerMHaa  (PyHKUMs,  KBagpaTudHas
dYHKUMSA, cTeneHHas YHKLUMA C Lenbim
nokasaTtenem, TpUroHOMeTpryeckme
dyHKUMN, obpaTHble
TPUroHOMeTpUYeckue yHKL MK,
nokasatenoHas wu norapudpmMmmnyeckas
YHKUMKY;  YyMEHWEe CTpoUTb rpadunkm
dyHKUMI, BbINONHATE NpeobpasoBaHus
rpacumkoB oyHKUUNR;

YMEeHWe UCnonb3oBaThb rpadukn PyHKLMN
ans n3yyveHns npoLeccos "

cBOOOAHO onepunpoBaTb NOHATUSMU: CUCTEMA JIMHENHbIX
ypaBHEHWUN, MaTpuua, onpeaenuTens MaTpuubl 2 x 2 1
€ro reoMeTpU4eCcKUin CMbICIH, UCNOSb30BaTh CBOMCTBA
onpegenuTensa 2 x 2 Ana  BblYUCINEHNSA €ro  3Ha4YeHus,
NPUMEHATbL OMpeaenuTeny Ans peLleHnsi CUCTEMBbI
NNHENHbIX YpaBHEHNN, MOAENUpPoBaTh pearbHble
CUTyaumn C MOMOLLbIO CUCTEMbI  JIMHENHbIX
ypaBHEHW, nccrefoBatb MNOCTPOEHHbIE MOAENU C
NOMOLLIbIO MaTpuL, U onpeaennuTenen,
WHTEepnpeTUpoBaThb NOMyYEeHHbIN pe3ynbTarT;
MCNonb3oBaTb CBOWCTBA [OEWCTBUA C  KOPHAMW  Onsi
npeobpasoBaHns BblpaXXeHWH;

BbIMOMHATE NpPeobpasoBaHNSA YUCIIOBBIX BbIPaXXEHWUN,
coepXKalmx CTENEHM C paLMoHanbHbIM NMokasaTenem;

lMpakTnyeckoe 3aHaTHE

MpakTnyeckasn paboTta
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PesynbTtat
(us ®IroC CO0)

YTOUYHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTMXeHUs

OueHKa gocTumxeHust

3aBMCUMOCTEN MpU pelleHun 3agad 13
apyrux  yyebHbix npegmMeToB M U3
peanbHOMN XU3HW; BblpaxaTb hopMynamu
3aBUCUMOCTU MeXAy BENUYMHaAMMU;

yMeHue cB0o60AHO onepupoBaTb
NMOHATUAMMN: YeTHOCTb byHKLMK,
nepuoanyYHoCTb byHKLMK,
OrpaHM4YeHHOCTb YHKUNN,

MOHOTOHHOCTb  (DYHKUMMK,  3KCTPEMYM
byHKLMKN, Hambonbllee M HauMeHbLuee
3HayeHns PyHKUUM Ha MNPOMEXYTKE;
yMEHME  MNpPOBOAWTb  WCCredoBaHue
DYHKLNW;

yMeHMe 1Cnonb30BaTb CBONCTBA U
rpadoukn PyHKUUIA ANs peLueHns
ypaBHEHUN, HepaBeHCTB N 3afad C
napameTpamu; n3obpaxaTb Ha
KOOPAUHaTHOW NITOCKOCTM MHOXeCTBa
peLLUEeHUN ypaBHEHWIN, HEPABEHCTB N NX
cucTem

cB0ODOOAHO onepupoBaTh MOHATMAMM: (PYHKUKUS, CNOCOObI
3afjaHua  pyHKuMM, B3auMHO oObpaTHble  OyHKLMMU,
KoMno3numst  dpyHKUMA, rpadduk  YHKUUKW, BbINONHATb
anemeHTapHble Npeobpa3oBaHns rpadnKoB PyHKLMI;
cBobogHO onepupoBaTtb NMOHATUSAMM: obnactb
onpegeneHns U MHOXECTBO 3HayeHWn yHKUMK, Hynu
YHKUUKN, MPOMEXYTKMN 3HAKOMOCTOSHCTBA;

cB0BOAHO ONepupoBaTh NOHATUAMM: YETHBIE N HEYETHbBIE
yHKUWH,

nepviognyeckue yHKUUU, NPOMEXYTKM MOHOTOHHOCTH @
YHKLMW, MAKCUMYMbI " MUHUMYMb! dyHKU MK,
Hanbornbllee M HavMeHbllee 3HayeHue QyHKuuM Ha
NPOMEXYTKE;

cB06OAHO onepupoBaTb NOHATUSAMM: CTEMEHHAA PYHKLM

s1 C HaTyparnbHbIM

W uenbiM nokasartenem, rpacduk cteneHHon yHKumn ¢
HaTyparnbHbIM U LenbiM nokasaTtenem, rpadumk KOpHA n-
O CTeneHn Kak YyHKUMKM obpaTHOW CTeneHu C
HaTypanbHbIM Nnokasarernem;

onepupoBaTb MOHATUAMM: NUHENHas, KBagpaTudHas wu
OPOOBHO-NMHEHasa yHKLMK, BbINOMHATL 3NeMeHTapHoe
nuccnegoBaHme U NOCTPOEHUE UX rpaduKos;

cBob60AHO oOnepupoBaTb MNOHATUSIMU: NoOKa3aTenbHas U
norapudmuyeckass yHKLMKU, UX CBOMCTBA W rpaduku,
NCNonb30BaTb UX rpadukn Ang peLleHnsl ypaBHEHUN;

cBoboaHo onepupoBsaTb NMOHATUAMM:
TpUroHomeTpu4yeckas OKPY>XHOCTb, onpegeneHue
TPUroHOMETPUYECKUX DYHKLMIN YUCNOBOro apryMeHTa;
ucrnonb3oBaTh rpadovku dyHKUMA ans
uccrnenoBaHus npoLeccoB U 3aBUCUMOCTEN Mpu
pelweHun 3agad U3 Apyrux Yy4ebHbIX nNpeaMeToB U
peanbHOW XW3HW, BbipaxaTb opmMynaMmu 3aBUCMMOCTM
Mexay BernmyMHamu;

MOAenupoBaTb pearnbHble CUTyauuu Ha A3blke anredpsl,
COCTaBMsATb BbIPaXEHWs, YpaBHEHWUS!, HEpPaBEHCTBA U UX
cucTeMbl MO YCMNOBUIO  3ajauw, nccrnenosatb
MOCTPOEHHblE MOAEeNn C WUCMornb3oBaHWeM arnapara
anrebpbl, HTEPNPETNPOBATbL NONYYEHHbIN pe3ynbTar;
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PesynbTtat
(us ®IroC CO0)

YTOUYHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTMXeHUs

OueHKa gocTumxeHust

CTPOUTb rpadukm KOMMO3MLMU (DYHKLMIN C MOMOLLbIO
3NeMEeHTapHOro MccrneaoBaHUs U CBOWCTB KOMMO3ULUK
ABYX OyHKLMI;

CTpOUTb reomeTpudeckme obpasbl ypaBHEHUMN W
HepaBEHCTB Ha KOOPAMHATHOW MMOCKOCTH;
cBobogHO onepvpoBaTb NMOHATUSIMMU: rpadoukm

TPUFOHOMETPUYECKMX (PYHKLMNN;

NPUMEHATb  OYHKUMM  Ans MOAENMpPOBaHUA U
nccrnefoBaHus pearnbHbIX MPOLECCOB;

ucnonb3oBaTb  NPOM3BOAHYKD  ANs  MCCNedoBaHuWs
YHKLMM H2 MOHOTOHHOCTb U 3KCTPEMYMbI;
HaxoguTb Haubonbluee W HauMeHbLUee
PYHKUMN HEeNpepbIBHOW Ha OTPE3KeE;
MCMnonb3oBaThb NPOU3BOAHYID  Ans HaxoxaeHus
Hauny4Liero peLleHns B NMpUKNagHbIX, B TOM Yucne
COLMarnbHO-3KOHOMMUYECKUX, 3a4adax, Ans onpeaeneHus
CKOPOCTM U YCKOPEHUsI npouecca, 3agaHHoro oopmyrnom
nnun rpadmkom;

3Ha4YeHuA

MPyrn9 ymeHne csobogHoO onepmnpoBaTtb
NMOHATUAMMU: NoclieaoBaTeribHOCTb,
apudmeTnyeckas nporpeccus,
reoMeTpuyeckas nporpeccusi, 6ecKoHe4HO
ybbiBaloLLan reomeTpuyeckas nporpeccus;
yMeHuWe 3afaBaTb NocrnefoBaTenbHOCTH, B
TOM YMCIE C NOMOLLbI0 PEKYPPEHTHBIX

copmyn;

ncnonb3oBaTtb nporpeccun Ona peweHua peanbHbIX
3agay NnpuKnagHoro Xxapakrepa,

cBoboaHO onepupoBaTtb NOHATUAMMWN!
nocnenoBaTesibHOCTb, cnocobbl 3agaHun4a
nocnegoBaTeflbHOCTEN, MOHOTOHHbLIE U OorpaHun4yeHHbIe
nocnegoBsaTtesibHOCTU, NMOHMMAaTb OCHOBbI 3apoXAeHUA
MaTemMaTU4eCcKoro aHanmsa Kak aHanmM3a OecKOHe4yHOo
ManblX;

npaKTVILIeCKoe 3aHATne

MpakTuyeckas paboTa

MPyrn10 yMeHune onepupoBsaTb cBOOOOHO oOnepupoBaTb MOHATUSIMU:  HeMpepbIBHblE
MOHATUAMU: HEMPEepbIBHOCTb  OYHKLMMN, YHKLUMKN, TOYKM paspblBa rpaduka gyHKUUKW, acCUMMTOTbI
acumnToThl rpadmka yHKUMK, nepsBas 1 rpaduka dyHKunn;

BTOpas npoussoaHas PYyHKUMK, cBobogHO onepupoBsaTb NMOHATHEM: dyHKUMA,
reoMeTpuyeckui U U3NYECKNA CMbICH HenpepbiBHAas Ha OTpes3ke, TMPUMEHATbL CBOWCTBA
MPOVN3BOAHON, nepB_ooGpasHaﬂ, HenpepbIBHbIX OYHKLUIA A5 peLueHm_ﬂ 3apav; MpakTuveckoe sansiTve | MpakTudeckas paGoTa
onpenerneHHbln WHTErparn, yMeHue cB0ob6OAHO onepupoBaTb MOHATMAMW: NepBas M BTopas
HaxoOuTb acUMNTOThI rpaduka yHKLNNK; npov3BoAHble  (PyHKUMU, KacaTenbHas K rpaduky
yMeHune BbIYUCIIATL Npou3BOAHbIE PYHKUMK;

CyMMbl, MNpOU3BEAEHUs, YacTHOro M BblYMCIMATL  MNPOWU3BOAHbIE  CYyMMbl,  MPOU3BEaeHUs,
KOMMO3ML MK dyHKUMA, HaxoauTb YaCTHOTO W KOMMO3WUMKM  ABYX  (DYHKUWWA, 3HaATb
YpaBHEHUE KacaTenbHOW K rpaduky NPON3BOAHbIE 3MNEMEHTAPHbIX PYHKUNIA;
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PesynbTtat
(us ®IroC CO0)

YTOUYHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTMXeHUs

OueHKa gocTumxeHust

YHKLMY;

YMEHMe NCNonb30BaTh NPON3BOAHYHO AMs
nccnenoBaHus PyHKUMIA, AN HAXOXAEHUS
HaUNy4LLero peLleHns B NpuKnagHbix, B
TOM Yucne coumanbHO-3KOHOMUYECKUX 1
dumamyecknx 3agayax, ans onpegeneHns
CKOPOCTM N YCKOPEHWS; HAXOAWTb NIoLaan
1 06bembl hUryp ¢ NOMOLLLbIO MHTErpana;
NPVMBOAWTbL NPUMEPHLI MaTeMaTU4ECKOro
MOOENNPOBAHMUS C MOMOLLLIO
anddepeHumanbHbIX YpaBHEHUN,

MCnonb30BaTb rEOMETPUYECKUA U (PU3NYECKUIA CMbICH
NPOn3BOAHON AN pelleHns 3aaay

MPyrn11 ymeHne onepupoBaTb NOHATUSAMU:
KOMMNJIEKCHOE YMCO, COMPSHKEHHbIE
KOMMNJIEKCHbIE Yncna, Mogynb U aprymeHT
KOMMNJIEKCHOro ymncna, popma 3anucu
KOMMNIIEKCHbIX Yucen (reomeTpuyeckas,
TpuroHomeTpudeckas un anrebpanyeckas);
yMeTb NPon3BoanTb apudmeTnyeckme
OEeNCTBUSI C KOMMMEKCHBIMW YMCNaMu;
NPVMBOANTL NPUMEPHI NCMOMb30BaHMWS
KOMMNJIEKCHBIX YMCEN;

cBoOOOHO  onepupoBaTb  OCHOBHbIMWM  MOHATUAMMU
cTepeoMeTpun Npu  peleHun 3agad M NpoBefeHuM
MaTeMaTU4ECKNX pacCy>xaeHui;

yMeTb Mpou3BoAWTb apudmeTnyeckue [enucTesns C
KOMMAEKCHbIMM  Yucramu;  NpuBOAUTb  NMpUMeEpHI
NCNOMb30BaHNA KOMMIIEKCHbIX YMCErT;

MpakTnyeckoe 3aHsTME

MpakTnyeckasn pabota

MPyrn12 ymeHne cBoboaHO onepupoBaTtb
NOHATUAMU: cpegHee apudmeTmyeckoe,
MeavaHa, Hambornbllee n HanMeHbluee
3HayeHus1, pa3max, AMCrepcus,
CTaHOapTHOE OTKMOHEHWe AN onucaHns
YMCNOBbLIX AAHHbIX; YMEHNE NccnegoBathb

€cBOOOOHO OnepMpoBaTb NOHATUSMU: apudMeTUyeckas u
reomeTpuyeckas nporpeccusl, 6eckoHe4yHo  ybbiBaroLLas
reomeTpuyeckas nporpeccusi, NUHENHbIK W
3KCMOHEHUanbHbIN pocT, dopmyna CIOXHbIX
NPOLIEHTOB, UMETb NpecTaBeHNe O KOHCTaHTE;

yMeHWe wnccriegoBaTb CTaTUCTUYECKME [aHHble, B TOM

lMpakTnyeckoe 3aHATHE

MpakTnyeckasn pabota

cOBbITMI C UCNONb30BaHMEM rpadoU4ecKnx
METOAOB; MPUMEHSTL AN peLleHns 3adad
hopMynbl CIIOXEHNUA U YMHOXEHUS
BeposATHOCTEN, hopMyrny NorHoOn
BepoATHOCTU, hopmyny BepHynnu,
KOMOMHaTOpHbIE hakTbl U PopMyIbl;

cTaTucTuyeckue gaHHble, B TOM YucCre C yucne C nNpUMeHeHVeM rpaduyecknx MeTodoB W
npuMeHeHneM rpaduyeckux MeTogos 1 ANEKTPOHHLIX  CpeacTB; rpaduyecks  unccnegosaTb
AMEKTPOHHbLIX CPeaCTB; rpacuyeckm COBMECTHble HabnigeHuss C  MNOMOLLbK  Auarpamm
nccnepoBaTb COBMECTHbIE HAbnaeHus ¢ pacceuBaHus;

NMOMOLLIbIO AnMarpamMmm paccemBaHus;

MPyrn13 ymeHne HaxoanTb BEPOSATHOCTH cBOOOAHO  OnepupoBaTb  OCHOBHbIMW  MOHATUSIMU

cTepeoMeTpun npu peweHnn 3agad un  npoBeaeHun
MaTeMaTU4eCKknx paccy>K,1:|,eHm71;

NMPUMEHATb aKCUMOMbI CTEpeEOMETPUN N CNEeACTBUA N3 HUX
npu peweHnn reoMmeTpn4ecknx 3aaav,
KﬂaCCI/ICbI/ILJ,VIPOBaTb B3auMMHOE pacnofioXXeHne npAamMmbixX B
NPOCTPaHCTBE, NIIOCKOCTEN B NPOCTpAaHCTBE, MNMPAMbIX U

I'IpaKTquCKoe 3aHATne

MpakTuyeckasa pabota
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PesynbTtat
(us ®IroC CO0)

YTOUYHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTMXeHUs

OueHKa gocTumxeHust

oLleHMBaTb BEPOSITHOCTU peanbHbIX
coObITUI; yMeHne onepupoBaTtb
MOHATUAMU: CryvyanHasa BenuyunHa,
pacnpegeneHne BeposSTHOCTEN,
MaTemaTuU4eckoe oXxuagaHue, gucnepcus n
CTaHOapTHOE OTKIMOHEHWe Cry4anHomn
BEMWYMHBI, PYHKUMM pacnpegeneHms n
NAOTHOCTN PaBHOMEPHOrOo, NOKa3aTenbHOro
N HOPMAaIbHOIO pacnpeaeneHun; ymeHme
MCMnonb30BaTb CBOMCTBA M3YYEHHbIX
pacnpegeneHvn ons peLeHus 3agay;
3HAKOMCTBO C MOHATUAMMU: 3aKOH BOMbLUMX
yucern, MeToabl BbIOOPOYHbIX
nccneaoBaHUn; yMeHne NpuBoOaUTb
npuMepbl NPOSABNEHMS 3aKOHa BONbLLMX
yucen B NpUPOAHbLIX U 00LLEeCTBEHHbIX
SABNEHUSX;

NMOCKOCTEN B NPOCTPAHCTBE;

yMeHMe onepupoBaTb NOHATUSAMU: CrlydalHas BENUYUHA,
pacnpegenexHve BEPOSATHOCTEWN, MaTemaTtumyeckoe
OXuaaHue, AMCNepcuss N CTaHOapTHOE OTKIOHEeHue
CNnyyavHOMW BenuYUHbI, (PYHKUMKM pacnpegeneHus wu
NAOTHOCTH paBHOMEPHOTO, nokasaTesnibHOro n
HOpPManbHOro pacnpegeneHn; yMeHWe ucnonb3oBaTb
CBOWCTBa MW3YyYEHHbIX pacnpefeneHni Ong pelleHus
3agavy;

MPyrn14 ymeHne cBobogHO onepmpoBaTth
MOHATUAMMU: TOYKA, NpsIMas, NIIOCKOCTb,
NMPOCTPaHCTBO, OTPE30K, Ny4, NITOCKUI
yron, ABYrpaHHbIA Yron, TpeXrpaHHbIv yrors,
nepecekatoLimecs, napannesnbHble 1
CKpeLyuBatoLLmecs npsimble,
napannenbHOCTb 1 NepneHanKynapHOCTb
NPAMbIX U MAIOCKOCTEN, Yron Mexay
NPsSIMbIMK, Yron mMexay npsiMon u
MNINOCKOCTbH, Yyrosl Mexay niioCKOCTAMMU;
yMeHMe ncnosib3oBaTtb Nnpu pewieHnn sagad
N3y4eHHble pakTbl U TeopeMbI
NnaHUMeTpumn; yMeHNe oLeHBaTb
pa3Mepbl 0OBEKTOB B OKpYXKatoLem MUPE;
yMeEHMe onepupoBaTh MOHATUAMMU:
MHOrOrpaHHuK, Ce4eHne MHOrorpaHHUKa,
npaBuIbHbIA MHOFOrpaHHUK, NPU3Ma,
nupamuga, urypa m noBepxHoCTb
BpaLlLlleHns, uunMHap, KOHyc, wap, cdepa,
pasBepTKka MOBEPXHOCTU, CEYEHMS KOHYCa U
uunuHapa, napannenbHble 0Cu Nnu
OCHOBaHUI0, CeYeHre wapa, NII0CKOCTb,

cB0ob6OOHO oOnepupoBaTtb MOHATUSMM, CBA3AHHBIMU C
yrmamy B NPOCTPaHCTBE: Mexdy MpsMbiMi - B
NPOCTPaHCTBe, MeXay NPSIMON 1 NOCKOCTbIO;

cBOOOOHO oOnepupoBaTb MNOHATMAMMU, CBHA3AHHBIMU C
MHOrorpaHHvuKamu;

cBobogHo pacnosHaBaTb OCHOBHblE BMAbI
MHOrOrpaHHMKOB (Npv3ma, nupamuga, NPSMOYroSibHbIN
napannenenunea, kyo);
knaccudunynposaTtb MHOTFOrpaHHMKW,
OCHOBaHus Ans knaccudukaumu;
cB0OOO4HO onepupoBaTb MOHATUAMM,
ceyeHneM MHOrorpaHHUKOB MIOCKOCTbIO;
BbIMOMNHATH napannernbHoe, LeHTpanbHoe "
OpTOroHanbHoe NpoeKkTupoBaHne Uryp Ha MNIOCKOCTb,
BbIMONHATE N306paxkeHns uryp Ha MrocKOCTy;

CTPOUTb  CEYEHUS  MHOrOrpaHHUKOB  PasnnyHbIMU
MeToAaMM, BbIMONHATL (BbIHOCHbIE) NMOCKNE YePTEXU 13
PWUCYHKOB NPOCTbIX 06bEMHbIX churyp: BuA, cBepxy, cOoky,
CHM3Y;

BbIYMCMATL MNMowagn NOBEPXHOCTEW MHOrOrpaHHUKOB
(mpuama, nupamuga), reoMeTpuyecknx Ten  C
npuMmeHeHnem opmyn,

BblGUpas

CBA3AaHHbIMU C
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PesynbTtat
(us ®IroC CO0)

YTOUYHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTMXeHUs

OueHKa gocTumxeHust

KacaroLascsa cdepsbl, LMNnMHApa, KOHyca;
yMeHMe CTPOUTb CeYeHMne MHOrorpaHHuKa,
n3obpaxxatb MHOrOrpaHHWKK, purypbl n
NMOBEPXHOCTU BPALLEHUS, X CEYEHUS, B
TOM YMCHE C NOMOLLbIO SMEKTPOHHbIX
CPeAcTB; YMeHVe NpUMeHATb CBOWCTBA
reomeTpuyecknx uryp, cCamocToaTeNnbHO
dopmynunposaTb onpeaeneHns n3yvyaemMbix
dmryp, BblABMraTb rMNOTE3bl O CBOWCTBAX M
npu3Hakax reomeTpuyecknx curyp,
060CHOBbIBaTb UM ONpoBepraThb ux;
yMeHune NpoBOAUTL Knaccudumkaumo duryp
Mo PasnuYHbIM NpU3HaKkaMm, BbINOMHATbL
HeobxoaMMble AONOMNHUTENbHbIE
NOCTPOEHMS;

CBOGOAHO oOnepupoBaTtb MOHATUSAMU: CUMMETPUA B
NPOCTPaHCTBE, LEHTP, OCb M MNMOCKOCTb CUMMETPUN,
LIEHTP, OCb U1 NIIOCKOCTb CUMMETPUM OUTYPbI;
onepupoBaTb MOHATUAMW, CBS3@HHLIMKW C  Tenamu
BpaLleHus: LUNMHAPOM, KOHYCOM, Cqepoit 1 Lapom;
pacrnosHaBaTb Terna BpaleHust (WANUMHAP, KOHyC, cdepa
W Wwap) n 06bACHATE CNoco6bl NONyYeHUs! TeN BpaLLeHWs;
KrnaccugmumnpoBaTtb B3aUMHOE pacnoniokeHue cdepbl U
MIOCKOCTH;

MPyrn15 ymeHne ceobogHO onepupoBaTth
NMOHATUSAMK: NnoLlaab durypbl, 00 bLem
durypsbl, BENMYNHAa yrna, pacctosiHue ot
TOYKM [0 NITOCKOCTU, PAcCTOSIHUE Mexay
NPAMbIMW, PAcCTOAHME MeXOY
NNocKoCTAMMK, Nfowaab cdepsbl, nnowanb
NOBEPXHOCTM NUpamMuibl, NpU3Mbl, KOHYCa,
uunuugpa, obbem kyba, MPAMOYronbHOro
napannenenunega, nupamuabl, NpU3Mmel,
UUnuHApa, KoHyca, Wwapa; yMeHume
HaxoAuTb OTHOLWEHMe 06 beMOB NOOOOHbIX
curyp;

cBoDOO4HO onepupoBaTh MOHATUAMU, CBSI3AHHBIMU C
LMIMHOPUYECKOMN, KOHUYECKOWN n chepuyeckon
NMOBEPXHOCTAMU, OOBACHSATL CNOCOOLI NONYYEHUS;
BbIYUCNATD COOTHOLLEHMSA mMexagy nnowagsamm
noBepxHOCTEN N 06BbEMaMn NogobHbIX Ter;

CTPOUTb CEYEHUSI MHOTOrPaHHMKOB M TEN BpaLLleHUs:
ceyeHus uMnuMHapa (napanmnenbHo U NepneHavKynspHO
ocu), ceveHus KoHyca (mapannenbHoe OCHOBaHUK W
NpOXoAsiee Yepes BEPLUNHY), CEeYeHNs Lwapa;
Mcnonb3oBaTb METOAbl MOCTPOEHUA CEeYEeHWUn: MEeTOof
cnefoB, MeTo4 BHYTPEHHEro MNpPOEKTUPOBAHUA, MeToq
nepeHoca cekyLlen ninocKocTy;

npaKTVILIeCKoe 3aHATne

MpakTuyeckas pabota

MPyrn16 ymeHne ceoboaHoO onepupoBaTb
NOHATUAMU: ABWXEHWe, napannenbHbIi
nepeHoc, CMMMETPUSA Ha NNOCKOCTU U B
NpoCTpaHCTBe, MOBOPOT, Npeobpa3oBaHune
nopobus, nogobHble Urypbl; ymMeHve
pacnosHaBaTb paBHble 1 NogobHbIe
durypsl, B TOM Yncrne B Npupoae,
NCKYCCTBE, apXUTEKTYpE; YMEHUNe
MCMnonb3oBaTb reoMeTpuyeckme
OTHOLLUEHMS, HAXOAWTb reoMeTpu4eckue
BENWNYMHBI (4NMHA, yron, niowagb, 0obem)

CBOGOAHO oOnepupoBaTb MOHATUSIMM, CBSI3AHHBIMU C
KOMOVHaUMAMU Ten BpalleHWs U MHOrorpaHHWKOB:
MHOFOrpaHHWK, BNMCAHHBIN B cepy U OnNUcaHHbIA OKOIo
cdepsl, cdhepa, BNMCAHHAs B MHOTMOrpaHHVK WUnu Teno

BpaLLeHus:;
BbIYUCIIATb BENUYMHBI 31IEMEHTOB MHOTOMPaHHMKOB U Ter
BpaweHus, OO0BbEMbI U MfowaguM MNOBEPXHOCTEN

MHOTOrPaHHUKOB U Te BpaLLEHUS, reOMETPUYECKNX TeN €
npumeHeHnem opmyn;

n3obpaxarb n3yyaemblie durypel, BbINOMHATb
(BbIHOCHbIE) MMOCKME YepTeXM M3 PUCYHKOB MPOCTbIX

I'IpaKTquCKoe 3aHATne

MpakTuyeckasa pabota
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PesynbTtat
(us ®IroC CO0)

YTOUYHEHHbIN pe3ynbTaT
(us ®Or1 CO0)

OpraHusauus
LOCTMXeHUs

OueHKa gocTumxeHust

npu peLLeHnun 3agad ns gpyrmx y4ebHbix
npegmMeToB N U3 peaanon KNU3HU;

00BbEMHBIX buryp: Bua cBepxy, COOKy, CHU3Y, CTPOUTb
ceyveHunsi Ten BpalleHus;

u3BnekaTb, WHTEpNpeTMpoBaThb 7
npeobpasoBbiBaTb WHopmaumo o
NPOCTPaHCTBEHHbIX reomMeTpu4eckmx durypax,

NPEACTaBNEHHYIO Ha 4epTexax U PUCYHKaXx;
AOKa3blBaTb reOMeTpUYECKUE YTBEPXKAEHUS;

NPUMEHATL reoMeTpuyeckne akTbl ANs  pelleHns
CTEpeoMeTPUYECKNX 3aad, NpeanonaraloLLmnx HECKObKO
LLIAroB PELUEHUS, €CNN YCIOBMS NPUMEHEHNSI 3afaHbl B
SIBHON 1 HESIBHOW dhopME;

MPyrn17 ymeHne ceoboaHoO onepupoBatb
MOHATUSIMU: NPSIMOYroNibHasi cuctema
KOOpAMHAaT, BEKTOP, KOOPAMHATbI TOYKH,
KoopAuHaTbl BEKTOpA, CyMMa BEKTOPOB,
npon3BeneHne BeKTopa Ha 4ncno,
pas3noxeHune BekTopa no 6asucy,
CKansipHoe Npou3BeaeHNEe, BEKTOPHOE
npovs3BeneHne, yron Mexay BekTopamu;
YMEHME NCMNOMb30BaTh BEKTOPHbIN U
KOOPAMHATHBIA METOA ANSA peLleHns
reomMeTpuyeckux 3agad 1 3agad gpyrux
y4ebHbIX NpeaMeToB; ONepupoBaThb
NOHATUAMM: MaTpuua 2 x 2 n 3 x 3,
onpegenuTenb MaTpuLbl, reOMeTPUYECKUI
CMbICN onpeaennuTens;

cBoGogHo onepupoBaTb NOHATUSAMM,
COOTBETCTBYHOLLNMM BEKTOpaM M koopauHatam B
NpoCTpaHcTBeE;

BbIMOMHATL AEWACTBUSA Ha BEKTOpaMK;

pelwaTb 3ajayvM Ha [0Kas3aTenbCTBO MaTeMaTUYeCcKuX
OTHOLLEHUIA W HaxoxaeHne reomMeTpuyHecknx BeJTUYUH,
npuMeHan N3BECTHblIe mMeToadbl npu peweHnn
mMaTeMaTM4eckux 3agady MOBbLILEHHOrO W  BbICOKOrO
YPOBHS! CMOXHOCTU;

NPUMEHATbL MpoCTeNUMEe MpOorpamMMHble CpeacTBa WU
3MEKTPOHHO- KOMMYHMWKaLMOHHbIE CUCTEMBI NPU PELLEHUN
CTEepeoMETPUYECKMX 3aay;
csobogHO  onepupoBaTb
NPOCTPaHCTBE;

BbINONMHATb onepauun Hag BeEKTopaMu;

3aaBaTb NOCKOCTb YpaBHEHWEM B JeKkapTOBOW
CUCTEME KOOPAMHAT;

pewaTtb reoMmeTpuveckme 3agavn Ha BblYUCIIeHne
YIMoB  Mexay npsMbIMU M NIOCKOCTSIMU, BblYUCHEHUE
paccTosiHWiA  OT TOYKM [0 NIOCKOCTW, B LLeNoM, Ha
NpUMeHeHWe BEKTOPHO-KOOPAMHATHOrO MeTofa npwu
peLueHuy;

pelwaTtb 3ajayu Ha [oKa3aTenbCTBO MaTeMaTU4eCcKux
OTHOLLEHWIN 1 HaXOXAEHUE FEOMETPUYECKUX BENMUYUH;
NPUMEHATbL NPOrpaMMHble CpeAcTBa W 3NEKTPOHHO-
KOMMYHUKaLNOHHbIE CUCTEMBbI npun pewieHnn
CTepeoMeTpr4ecKnX 3aday;

NOHATNEM BEKTOp B

lMpakTnyeckoe 3aHATHE

MpakTnyeckasn pabota
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Pe3ynbTar YTOUYHEHHbIN pe3ynbTaT OpraHusauums OUEHKa AOCTUKEHNS
(us ®FOC COO) (uz ®OI1 COO) AOCTIKEHUS uenka a
u3Bnekatb, npeobpa3oBbIBaTb "
MHTEpPNpEeTMpOBaTb WHdopMauno o
NPOCTPaHCTBEHHbIX reoMeTpu4ecKkmx durypax,

MPyrn18 ymeHne mogenuposaTtb
pearnbHble CUTyaummn Ha A3blke
MaTemaTuK1; COCTaBMATb BblpaXeHus,
YypaBHEHUs, HEpaBEHCTBA U NX CUCTEMBI MO
YCrOBUWIO 3aAa4u, uccnenosarb
MOCTPOEHHbIE MOAENMN C UCMOSIb30BaHNEM
annapata anrebpbl, MIHTEPNPeTMPOBaTL
MONyYeHHbIV pesynbTaT; CTPOUTb
MaTeMaTuyeckne MoAaenm ¢ NoMOLLbIO
reoMeTPUYECKUX NOHATUA U BEMUNYNH,
pelwaTtb CBA3aHHbIE C HUMW MpaKTU4eckue
3aJayu; CoCTaBnATb BEPOATHOCTHYHO
MoAenb U MHTEePNpPeTUPOBaTh NONYYEHHbIN
pes3ynbTarT; pewaTtb NpuknagHbie 3agaym
cpeAcTBaMu MatemaTu4ecKoro aHanuaa, B
TOM YKCre CoLmarnbHO-3KOHOMUYECKOTO U
dm3nyeckoro xapakrepa;

NPEeACTaBNEHHYI0 Ha 4epTexax U PUCYHKax;
NPUMEHATb  MOSyYEHHble  3HAHWA  Ha  NpPaKTUKe:
CpaBHMBaTb W aHanuManpoBaTb pearbHble CuUTyauuu,
NMPUMEHATbL M3yYeHHble MOHATWA B npouecce novcka
peLueHns MaTtemaTn4ecku ChOpMynMPOBaHHON
npobnembl, MOAENMPOBaTb peasibHble CUTyauun Ha
A3blke reoMeTpun, NccrnegoBaTb NOCTPOEHHbIE MOAENN C
MCMONb30BaHWEM FE€OMETPUYECKUX MOHATUA U Teopem,
annapata anrebpbl, pewaTb MpakTUyeckme 3agauu,
CBSI3aHHbIE C HAXOXAEHNEM reOMETPUYECKNX BENNYNH;
UMeTb npeacTaBneHnss 06 OCHOBHbIX dTamnax pasBuUTUS
reoMeTpun Kak CoOCTaBHOM YacTu (pyHAaMeHTa passButus
TEXHOMNOINN;

cB0ob6OOHO oOnepupoBaTtb MOHATUSAMM, CBA3AHHBIMU C
OBWKEHVWEeM B NPOCTPaHCTBE, 3HaTb CBONCTBA OBVIKEHWUI;
BbIMOMHATE  M300paXKeHWss MHOFOrpaHHUKOM U Ten
BpaLLeHWsa Npu napannenbHOM nepeHoce, LeHTpanbHOW
CUMMETPUN, 3epKanbHOW CUMMETPWM, NpUM MOBOPOTE
BOKpYT nNpsiMon, NpeobpasoBaHns nogobus;

UMeTb MpeacTaBneHns 06 OCHOBHbIX 3Tanax pasBUTUSA
reoMeTpun Kak COCTaBHOWM YacTu hyHAaMeHTa pasBuUTUS
TexXHonorum

MpakTnyeckoe 3aHsTME

MpakTnyeckasn pabota

MPyrn19ymeHne BbibMpaTb NOAXOAALLMM
MeTOA ANs peLleHus 3agayn; NoOHMMaHue
3HAYMMOCTU MaTEMATUKN B U3yYEHUN
NPMPOAHBIX N OBLLECTBEHHbIX NPOLLECCOB U
SABNEHNN; yMeHue pacrnosHasaTb
NposiBfieHne 3aKOHOB MaTemaTukun B
NCKyCCTBE, YMeHWe NpUBoAnNTbL NpUMepHI
MaTemMaTU4YECKUX OTKPbLITUIA POCCUIACKON 1
MUPOBOW MaTeMaTuyeckon Hayku

NMPUMEHATb noJsiy4eHHble 3HaHUA Ha NpakTukKe:
CpaBHMBATb, aHanmM3npoBatTb U OUEeHUBaTb pealbHble
cutyauun, npuMeHATb U3y4veHHble NMOHATUA, TeOopeMbl,
cBouncTea B npouecce nouncka pelleHna matematTndyeckm

chopmynupoBaHHON npobnemsl, Mogenuposartb
pearbHble CUTyauun Ha s3blke reoMeTpun, uccrenosaTb
NOCTPOEHHbIE mMoZenu c MCnorb30BaHNEM

reoMeTpun4ecKkmnx NOHATUIA 1 TeopeMm, annaparta anre6pb|,
pewaTb npakTn4yeckne 3agavun, CBA3aHHbIE Cc
HaxoxXxaeHnem reoMmeTpmny4eckmnx Berim4mH,

lMpakTnyeckoe 3aHATHE
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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 ypaBHeHWA. MaTtpuua cuctembl NUHENHbIX ypaBHeHun. OnpegenuvTens
MaTpuubl 2 X 2, ero reoMeTpuyeckMin CMbICIT U CBOWCTBA, BblYMCIIEHME €ro 3HayeHusl, MpUMeHeHue
onpefenuTens ANns pelweHns CMcTeMbl IMHENHBLIX ypaBHEHUN. PelleHne npuknagHbIx 3agad ¢ noMoLlbio
CUCTEMBbI NMHENHBbIX YypaBHEHMN. ViccnegoBaHWe MNOCTPOEHHOW MOAENM C MNOMOLLLI0  MaTpuy U
onpegenuTenen.

[MocTpoeHne maTemMaTU4eCcknx Moaenen pearnbHON CUTyaLmMmM C NOMOLLLbIO YPaBHEHWIA N HEPABEHCTB.
lMpuMeHeHne ypaBHEHWA W HEPaBEHCTB K PELUEeHUI0 MaTemaTMyeckux 3afdadvy W 3ajady U3 pasnuyHbiX
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 M ApobHO-nNuHenHas yHKUMK. OnemMeHTapHoe 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, reomeTpuyIeckmin 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. Juarpammbl Ounepa-BeHHa. MMpumMeHeHne TeopeTuko-
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
aKCMoMaTU4eCcKOM NMOCTPOEHUM CTEPEOMETPUN: aKCUOMbl CTEPEOMETPUM U CNIEACTBUS U3 HUX.

B3avMHoe pacnonoxeHue MpsAMbIX B NPOCTPaHCTBE: Mepecekalrolmecs, napannenbHblie Wt
cKpelymBatolmecs npsamble. NapannensbHOCTb NPAMbIX U NNIOCKOCTEN B MPOCTPAHCTBE: napannenbHble
npsiMble B NPOCTPaHCTBE, NapannenbHOCTb TPeX NPSMbIX, NaparnsenbHOCTb NPSIMON U NNOCKOCTU. YTnbl €
COHarnpaBreHHbIMU CTOPOHaMU, Yron Mexay npsMbiMUA B NpocTpaHcTBe. [lapannensHoCTb 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.

PM OVYr1.01.03Y MatemaTtuka CrtpaHuua 50 n3 63



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 Hayana matemMaTu4yeckoro 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.

[MpumeHeHne Npou3BOAHON ANA HAaXOXAEHUS Hawumyyllero pelleHns B NpuknagHblx 3agadax, ang
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 M NNOCKOCTW, KacaTenbHasa MIoOCKOCTb K cdepe. MsobpaxeHune Ten BpalleHus 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.
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"BepoATHOCTb U cTaTUCTMKA"

Cepus HesaBUCUMBIX UCnbITaHN BepHynnu. Cny4vainHbli BbIGOP N3 KOHEYHOW COBOKYMHOCTMU.

CniyyaiiHas BenmuuHa. PacnpeneneHue BeposiTHocTel. [lnarpamma pacnpegenexusi. Onepaumv Hag
cryyaiiHblMU BenuuMHamu. BuHapHas criyvaiiHas BenuuuHa. Mpumepbl pacnpegeneHvit, B TOM 4ucne
reomeTpuyeckoe 1 GUHoMUuanbHoe.

CoBmecTHoOEe pacnpeneneHne AByx CﬂyHaVIHbIX Benu4ynH. HesaBucnmblie cnyanlele BENMNUYUNHBbI.

UuncnoBble XapaKTEPUCTMKM CIyYalHbIX BEMWYMH: MaTeMaTMdeckoe OXuaaHue, pucnepcust u
CTaHOapTHOe OTKIoHeHKue. [NpumMepbl NPUMEHEHNST MaTeEMaTMYECKOro OXnaaHusi, B TOM Yncre B 3agadax
13 NoBCeOHEBHOM XN3HU. MatemaTnyeckoe oxxmagaHme GUHapHONM criyqyanHom BenuynHel. MatemaTtuyeckoe
OXuaaHue CyMMmbl CriyvarHbIX BenuuvH. Martemartudeckoe oxugaHue u gucrnepcmsi reoOMeTpU4eckoro u
OvHOMManbLHOro pacnpegeneHun.

3akoH OonblMX 4YMcen W ero ponb B Hayke, npuvpoge M obulectBe. BbiOOpoYHbIN MeTOq
nccrnegoBaHun.

HepaBeHcTBO YebhbiweBa. Teopema YebuiweBa. TeopeMa bepHynnu. 3akoH 60nbLMX Ymcern.
BbiGopoyHbI MeTog uccnegoBaHuin. BeilbopoyHble xapaktepuctuki. OueHrBaHe BEPOSTHOCTU COObITUSA
no BbIBOPOYHBIM AaHHbIM. [1poBepka NPOCTENLLNX TMNOTE3 C MOMOLLBI0 U3YYEHHbIX pacnpeaeneHni.
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4. TEMATUYECKOE NJITIAHUPOBAHUE

Koabl npeaMeTHbIX, MeTanpeaMeTHbIX,

Ne O6bem
nin Tema 3aHATUA B yacax JINYHOCTHLIX pe3ynbTaToB, POPMUPOBAHUIO
KOTOPbIX CnOCOGCTByET AJIeMEeHT nporpamMmmbl
1 2 3 4
Pasgen 1. Yucna v BbipaxeHus. 16
HaTypanbHble 1 uenble yucna. MNpusHakn AenMMmocTu uenbix yncen. NprMeHeHne npnsHakos NP3B1, NIP3B2, J1P3B3, J1IPa84, J1P385; MPca1,
1 OENUMOCTM LeNbIX YNCen, HambonbLunii obwuii genutens (ganee - HOL) u HaumeHbLUee 5 MPca2, MPca3, MPca4, MPca5, MPca6, MPca7;
‘ obuiee kpaTHoe (panee - HOK), octaTtkoB no moaynio, anroputma EBknuaa ans pewueHns
3aJay B LernblX Ynucnax.
PauunoHanbHble yicna. O6bIKHOBEHHbIE U AeCATUYHbIE ApOobun, NPOLEHTbI, 6eCKOHEYHbIE NPre1, NIPre2, NIPre3, J1IPre4, J1IPre5, J1Pres6,
2. nepuoamnyeckue apobu. ApudmetTnyeckne onepauun ¢ paLmoHanbHbIMK Yucnamu, 2 npre7; MP6na1, MP6na2, MP6na3, MP6na4,
npeo6pa3oBaH1st YNCTIOBLIX BbIPAKEHWIA. MP6na5, MP6ra6
JencrteutenbHble 4yucna. PauuoHanbHble W vppaumoHanbHble 4ucna. ApudmeTudeckme 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, MPona8, MPoua11, 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,
coaepXxallmx CTEMEHN U KOPHMU. MP6V|E,7, MP6V|,C|,8, MP6|/|,C|,11, MP6|/|,D,12,
MP6ua13, MPoun14
6 llpakmu4eckoe 3aHssmue 1. Jlorapudm uucna. Cponctea norapudpma. [decAaTudHble U 2 NPre1, NPre2, NPre3, N1Pre4, J1Pre5, J1IPre6,
) HaTyparsbHble norapudmsl. Mpeobpa3oBaHre BblpaXKeHWUI, cogepkallimx norapudmeil. 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;
MN306paxkeHne KOMMNMEKCHbIX YUCEN Ha KOOPAMHATHOW NIOCKOCTMY.
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. | dyHKuMOHAmNbHbIE 3aBUCUMOCTM B pearnbHbiX npoleccax u aBneHusx. 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,
" | OBpaTtHble TpUroHoMeTpudeckne 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. | TpUroHoMeTpuyeckmnx PyHKLMIA YNCIOBOrO apryMeHTa. TpuroHoMmeTpuyeckne oyHKLUN, 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 3aga4 ¢ NOMOLLbI0 CUCTEMbI NIMHENHBLIX YPaBHEHUN.
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,
o5, | MOCNeaoBaTenbHOCTY. JIMHEMHBINA 1 3KCMOHEHUMarnbHbIN PocT. Yucno e. 2 MP6un2, MPéua3, MP6ua4, MPéuas, MP61ae,
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
" | CNOXHbIX NPOLLEHTOB. Vicnonb3oBaHMe Nporpeccun Ansi pelleHns peanbHbiX 3agad
NpvKNagHoro xapakrepa.
HenpepsbiBHble hyHKLMK. [lponsBogHasa yHkLmMK. [eomeTpudeckmin u U3NYeCKuin CMbICh NPre1, NPre2, NPrae3, N1IPre4, J1Pra5, I1IPre6,
27. | npousBogHoN. Mpoun3BoaHbIE ANEMEHTaPHBLIX (OYHKUMI. DOPMYyIbl HAXOXKAEHWUS NPOU3BOAHO 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. ACUMNTOThI rpadomMkoB yHKLMIA. CBONCTBA PYHKLIMIA HEMpPepbIBHbLIX Ha 2 nPre7; MP6na1, MP6na2, MP6na3, MP6na4,
lMpakmu4eckoe 3aHssmue 12. [pumeHeHne nNpou3BOAHOM K UccrefoBaHMoo  OYHKUUA NPas1, J1P3B2, 1IP383, /P34, JIPa85; MPca1,
29. | Ha MOHOTOHHOCTb U 9KCTPEMYMbI. HaxoxaeHne HauBOMbLIEr0O M HAaMMEHbLUEro 3HaYeHUs! 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. | HaxoxageHns nepeoo6pasHbIX. 2 nPre7; MP6na1, MP6ng2, MP6na3, MP6na4,
MP6na5, MP6na6
31 lMpakmu4eckoe 3aHssmue 14. WHTerpan, ero reoMeTpuyecknin n musndeckmuii CMbICo. > NPre1, NPre2, NPre3, I1Pre4, NPre5, J1Pre6,
" | BbluncneHue vHterpana no dopmyne HototoHa—JlenbHuua. NPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1
lMpakmu4eckoe 3aHsimue 15. [puMeHeHne NHTerpana aAns HaxoXxgeHus nrowaaen NNoCKMX NPacs1, NIPacB2, NTPace3, NIPacs4; MP6ua1,
32 | duryp n o6bEMOB reomeTpUYECcKnX Ten. 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. | MaTemaTnyeckoe MofenMpoBaHe peasbHbIX NPOLLECCOB C MOMOLLLIO AnddepeHumnanbHbIX 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-MHOXECTBEHHOro annapara Ans onucaHnsa peanbHbIX NPOLIECCOB 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,
" | aKcMoMaTMYeCcKOM NOCTPOEHUM CTEPEOMETPUN: aKCMOMbI CTEPEOMETPUMN U CEeACTBUS 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. | napannernbHble NpsiMble B NMPOCTPaHCTBE, NapanfienbHOCTb TPEX NPSMbIX, NapannenbHOCTb 2 PS5 MP6uat, MPena2, MP6ua3, MPouad,
NPSIMON 1 MAIOCKOCTU. YNkl C COHANPaBEHHbLIMI CTOPOHAMM, YoM MEXay NPSMbIMA B mgg:”?'z'v:\';ggﬂ& MP6ua7, MP6uns, MPeuatt,
npocTpaHCTBe. 12, MPeua13, MPEuat4
MapannenbHOCTb NAOCKOCTEN: NapannenbHble NIIOCKOCTWU, CBONCTBA NapannenbHbIX NPaB1, NIPaB2, J1P383, J1IPaB4, JIPa85; MPca1,
39. | nnockocTei. MpocTelne 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, NpPsIMble NapannenbHbie U NepneHanKYnapHbIe K NIOCKOCTU, MpU3HaK 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 [ABYrpaHHbIiA Yror, NMHeNHbIN yron AByrpaHHoro yrna. MNepneHankynsp u HaknoHHbIe: 5 nPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1
" | paccTosiHMe OT TOYKM [0 NIIOCKOCTM, PAcCTOSIHME OT NPSIMOIA A0 NMOCKOCTU, NMPOEKLMS oUryphbl MP6na1, MP6na2, MP6na3, MP6nad, MP6nas,
Ha NII0CKOCTb. MP6nn6
Mpakmu4eckoe 3aHssmue 19. MepneHanKyNsipHOCTb NIIOCKOCTEN: NPU3HaK NPss1, NP3B2, NP3, NTPas4, JIPas5; MPca1,
42. | nepneHOMKyNSAPHOCTY ABYX NIIOCKOCTENA. 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,
" | Npvambl, NpsSIMast M HaKNOHHas NPVU3Mbl, GOKOBAs U NOMHAs NOBEPXHOCTbL MPU3MbI. 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. | NoBEpXHOCTb NMMpaMuabl, NpaBurbHas U yceuyéHHas nupaMmaa. neMeHTbl NpUambl 1 2 npPre7; MPo1, MPo2, MPo3, MPo4, MPo5; TP1
nMpamuasl.
MpaBunbHblE MHOrOrPaHHWUKK: MOHATME NPaBUbHOrO MHOrOrpaHHUKa, NpaBunsHas NpusMa u NPace1, NPace2, NPacs3, IIPace4; MPoua1,
46. | npaBunbHasa NUpaMuaa, NpaBunbHaa TpeyronbHas nMpamuaa 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 | yrmbl. Mnowaas 60koBoi NOBEPXHOCTM U NOMHO NOBEPXHOCTY NPAMON NPU3MbI, NNoLaab 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. | NMpamuabl, Teopema o NNoLaaN YCeYEHHON MMpammnapi. 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, NPSIMOIA, MIIOCKOCTU. ANEMEHTLI CUMMETPUN NPABUMbHLIX 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 Jdinepa. MpocTpaHcTBeHHas Teopema Mudparopa. CeoicTea pébep 1 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. | UMAMHOPWYECcKON NoBepxHOCTM. LinnuHap: ocHoBaHus 1 BokoBasi NOBEPXHOCTb, 0bpasytollas u 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 1 MOMHON NOBEPXHOCTU. YCEUEHHBIN KOHYC: 06pasyioLLye 1 BbICOTa, OCHOBaHMS 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. | pacrnonoxeHue cdepbl U NNOCKOCTU, KacaTenbHas NNockocTk K ccepe, Nnowaas coepsbl. 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. | MepeceyeHne cepbl 1 LWapa C MIOCKOCTLI0. KacaHue wapa v cepbl NNocKocTbio. MoHsTUE 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 NpsAMOYronbLHOro Napannenenvneaa u cneacTems u3 Heé. OGbEM 2 nPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1
NPSIMOV U HAKMNOHHOW MPU3MbI, LUNUHAPA, NMpaMuabl U KOHyca.
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NPacB1, JIPacB2, I1IPacB3, JIPacs4; MP6ua1,

56. | Mpakmu4yeckoe 3aHssMue 26. O6BLEM LLapa, LWapoBOro cermeHTa u nnowaab cdepbi. 2 MP6ua2, MP6ua3, MP6ua4, MP6ua5, MP6ua6,
MP6ua7, MPouna8, MPoua11, MPoua12
lNpakmu4eckoe 3aHsimue 27. [logo6Hble Tena B npocTpaHcTBe. COOTHOLLEHNS MexXay NPace1, NPace2, NPacs3, I1Pace4; MPoua1,
57 | Mnowaasmu nosepxHocTel, 06bEmamm NofobHbIX Ten. CevyeHns umMnuHapa (napannensHo 1 5 MP6ua2, MP6ua3, MP6uad, MP6uas, MPouas,
" | nepneHanKynsipHO OCK), ceYeHUst KoHyca (napannenbHOe OCHOBAaHMIO U Npoxoasilee Yepes MP6ua7, MP6ua8, MP6na11, MP6ua12
BEPLUMHY), CeYeHus wapa.
sg | [Pakmuyeckoe saHsimue 28. Peluenve 3a/1a4 Ha MIIOCKOCTU C UCMONb30BAHMEM ) &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 U NPOXOAsLLEE Yepes BEPLUNHY), CEYEeHMs Wapa, MeToabl 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. [leCTBMSI C BEKTOPAMM: CIIOXKEHWE U Bbl4UTaHNe 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 pasnoxeHun BeKTopa no TPEM HeKOMNaHapHbIM BekTopaMm. PelleHune 3agau, NPace1, NPacB2, JIPacB3, JIPacs4; MP6uai,
62. | CBA3AHHbLIX C NPUMEHEHNEeM NpaBun AeNCTBUIA C BEKTOPaMM. 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. | KoopauHaTbl BekTopa. CBssb Mexdy KOOpAMHaTaMu BEeKTopa W KoOpaAMHaTaMm TOYeK. 2 MP6ua2, MP6ua3, MP6ua4, MP6uas, MPGuag,
MP6ua7, MPoua8, MP6ua11
lpakmu4eckoe 3aHssmue 30. [pocTenume 3agaym B KoopanHaTax. JIPaB1, NIPaB2, 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, JPrs6,
65. | BEKTOpoB. Bbluucnenne yrmos Mmexay — npsMbIMM U nnockocTsmu. KoopamHaTtHo- 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. BepoOATHOCTb M 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. | codeTaHusi. Yucno coveTaHmii. 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. cobbiTusa. [narpammbl dinepa. 2 NPre7; MPco1, MPco2, MPco4, MPco5, MPco6,
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. | crioxeHusi BepOSITHOCTEN. YMHOXEHNE BEPOSITHOCTEN. 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, | dopmyna Baiteca. 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 | HE3aBMCUMBbIX UCTbITAHMIA A0 NepBoro ycnexa. Cepus He3aBUCUMBbIX UCTbITaHWIA BepHynnu. 2 MP6na2, MP6un3, MP6un4, MP6uas, MP6uzs,
MP6ua7, MPona8, MPoua11, MPouna12,
MP6ua13, MP6ug14
CnyvariHasa BenuunHa. PacnpegeneHune seposaTHocTel. [inarpamma pacnpegeneHus. npPre1, NPre2, NPre3, NPra4, I1Prs5, NPrs6,
/3. | Mpumepbl pacnpeenexuii, B TOM YMCTie, reOMETPUYECKOE 1 BUHOMUASTBHOE. 2 NPre7; MP6na1, MP6na2, MPona3, MP6nad,
MP6na5, MP6na6
MpeacraBneHne gaHHbIX C NOMOLLLIO Tabnuy, U guarpamm. YucnoBble XapakTepUCTUKU J1Pre1, JIPre2, N1Pre3, J1Pre4, J1Pre5, J1Pre6,
74. | cnyyaiiHbIX BEMWYMH: MoJa, MeauaHa, cpeaHee apudmetnyeckoe, HauborbLIee 1 HarMeHbllee 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 OTKMoHeHWe. MNpuMepbl NPUMEHEHNSt MaTeMaTUYECKOro OXMAaHMS, 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
" | BbIBOPOYHBIM AaHHbIM. [TpoBepka NPOCTENLLNX TMNOTES 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). MatemaTtnyeckoe oxuaaHne CyMMbI U MPON3BEAEHNS CRYyYalHbIX BEMUYMH. 2 MP6ua7, MP6uag, MPoua11, MPona12,

MP6ua13, MPounn14 NPaB1, JIPaB2, J1IPaB3,
JNPaB4, NPaB5; MPca1, MPca2, MPca3, MPca4,
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. | (pacnpegenenus). ducnepcus GUHapHOW criydaiiHON BENUYMHLL. [ucnepcunst cymmbl 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. | pacnpeaenenus. [iucnepcus n cTaHAapTHOE OTKIOHEHWE 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,
g1 | HEMPepbIBHbIX CrnyyYaiiHbIX BENUYMH. [TOHSATME O NNOTHOCTM pacnpeaeneHuns. OyHKums 2 NPrs7; MP6na1, MP6na2, MP6na3, MP6na4
" | NNOTHOCTW BEPOSITHOCTM pacnpeneneHns. PaBHomepHoe pacnpegeneHne n ero CBOMCTBA.
3agayun, npMBoAsLIME K NOKa3aTeNbHOMY pacrnpegeneHuto.
lMpakmu4eckoe 3aHsimue. 39. PyHKUMSA NNOTHOCTM N CBOWCTBA HOPMarbHOro NPace1, NPacB2, lIPace3, IIPacs4; MPoua 1,
82. | pacnpepeneHus. yHKLMSA NNOTHOCTM BEPOSITHOCTM HOpMarbHOMO pacnpeaeneHus. 3agayu, 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 YrNYONEHHLIN YPOBHU: YY4ebHUK: nsgaHne
B pdf-cdhopmate — 13-e u3g., ctep. / J1.C. AtaHacsaH, B.®. bytysos, C.b. KagomueB. - Mockaa:
MpoceelueHune, 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.

PM OVYI1.01.03Y MaTtemaTuka CtpaHuua 62 13 63



2. XykoBa I'.C. MaTematuka Ha 100 6annos: y4yebHoe nocobue / I'.C. XKykosa, M.®. Pywawno. -
Mocksa: 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 MatemaTuka B NOMOLLb LUKOSIbHUKY U CTYAEHTY (TECTbI MO
MaTtemaTtuke online)

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

5.3 Tpe6GoBaHusA K Negarormyeckum paboTHMUKam

TpeboBaHus k kBanudukaummn. Beicliee npogeccrmoHanbsHoe obpa3oBaHne nnm cpegHee
npogeccmnoHanbHoe obpasoBaHne No HanpaeneHnto nogrotoekn "ObpasoBaHue 1 negarormka”
unn B o06nacTn, COOTBETCTBYHWLIEN npenogaBaemMoMmy npegmety, 6e3 npeabsiBneHns
TpeboBaHui K CTaxy paboTbl NGO Bbicllee npodeccnoHanbHoe obpas3oBaHue unu cpegHee
npodgeccunoHansHoe obpasoBaHMe W OOMNOMNHUTENbHOE npodeccnoHanbHoe obpasoBaHue Mo
HanpaBneHuo gedaTenbHOCTN B 06pa3oBaTenibHOM yupexaeHun 6e3 npeabssneHns TpebosaHmi
K CTaxky paboTbl.
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