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oba3aTenbHble y4ebHble npeaMeTbl U YNTaeTCsl Ha NePBOM Kypce oby4eHuns.
Y4ebHbin npeameT «MaTtemaTtumka» usyvaetcsi Ha 6a3oBOM ypOBHE.

1.1 MNporpamma No matemaTuke Ha ypoBHe cpeaHero obulero obpasoBaHusi paspaboTaHa
Ha ocHoBe ®[OC COO c y4yeTOM COBpPEMEHHbIX MWUPOBbLIX TpeboBaHW, MpeabaABNAEeMbIX K
MaTemaTuyeckomy obpasoBaHuIio, U Tpaguumh pPoccUCKOro obpasoBaHus. Peanusauus
nporpaMmmbl MO MaTtematvke obecneynmBaeTr OBMadeHMe KYEBbIMU  KOMNETEHUUAMMU,
COCTaBMAOWMMN OCHOBY ANi CaMOpas3BUTUS UM HeNpepbiBHOTO 0BpasoBaHusl, LENOCTHOCTb
06 LWEeKYNLTYPHOrO, IMYHOCTHOrO M NO3HaBaTENIbHOMO Pa3BUTUSA NIMYHOCTU OBy4YatoLLMXCS.

1.2 B nporpamme no mMaTemaTtuke Y4YTeHbl UAEU W MONOXEHMST KOHLUENUMM pas3BUTUS
mMartemartmyeckoro obpasoBaHus B Poccuiickon ®egepaunn. B cOOTBETCTBUM C HaA3BaHUEM
KOHUeNnuMmM matematmdeckoe obpasoBaHWe AOSPKHO, B YACTHOCTW, NPEdOCTaBNATb KaXOoMmy
obyyatoLleMycsi BO3MOXHOCTb AOCTWXKEHUS YPOBHA MaTeMaTU4eCKMxX 3HaHWW, HeobXxoammoro
ANA AanbHenwWwen ycnewHon xmnsHn B obwectse. VIMEHHO Ha pelueHne 3ToN 3adayn HaueneHa
nporpamMmma no marematumke 6a3oBoro ypoBHsi.

1.3 MaremaTtuka - onopHbIN nNpeaMeT ANA U3yYeHWss CMEXHbIX AUCLMNIIWH, YTO Aenaet
6a3oBy0 MaTtemMaTUYECKYHO NMOArOTOBKY HEOOXOANUMON.

1.4 lNpakTnyeckas NoNes3HoCTb MaTeMaTuKn oBycnoBrneHa HanmimeM NpOCTPaHCTBEHHbIX
dOopM,  KONMMYECTBEHHbIX  OTHOLUEHMIW, SKOHOMMYECKMX  pacyeToB;  HeOobGXOAMMOCTbIO
MaTemMaTUYeCKnx 3HaHWUM B MOHMMaHUN NPUHLMNOB YCTPOMUCTBA N UCMONb30BaHWUS COBPEMEHHOM
TEXHUKKW, BOCMPUATUS W UMHTepnpeTaums pasHoobpasHOM coumanbHOW, SKOHOMMUYECKOM
WMHpopMaLnK; NPaKTUYECKMX MPUEMOB FEOMETPUYECKUX M3MEPEHUA KU MOCTPOEHWUN, YTEHUS
NMHopmaLmn, NpeacTaBneHHon B Buae Tabnuu, anarpamm m rpacpukos.

1.5 MNprMeHeHne MaTeMaTUYeCcKoro CTUMS MbILLITEHUSA, NPOSIBNSAIOLLIErocH B onpeaeneHHbIX
YMCTBEHHbIX HaBblkax, MpMemMax u MeTodax MbllfeHuUs YeroBeka, npoueccax ob6obLieHns u
KOHKpeTM3auumn, aHanuaa n cuHTesa, knaccudpumkaumm n cuctematusauunmn, abectparmpoBaHua m
aHanornm kak oopMmpoBaHNM anropuTMMUYECKON KOMMOHEHTLI MbILLITEHUST U BOCMIUTAHUN YMEHUI
AencTBoBaTb MO 3afaHHbIM anropuyTMam, MO3BOSSAIOLLENA COBEPLUEHCTBOBATb W3BECTHbIE U
KOHCTpyupoBaTb HoBble. OObekTbl MaTeMaTU4ecKux YMO3aK/loYeHun, npasuna  UX
KOHCTPYUPOBAHUSI pacKpbiBalOT MEXaHM3M JNTOMMYECKUX NOCTPOEHUI, CNOCOBCTBYIOT BblipaboTke
YMEHUA POpMYnNMpoBaTb, OOOCHOBLIBATL U AOKa3bliBaTb CYXOEHUSA, TeM CaMbiM pa3BMBalOT
NI0rM4yecKoe MblLIIEHNE.

1.6 OO6yyeHne maTemaTuMKe Kak BO3MOXHOCTb pa3BuUTUS Yy OByyarlLmUxXca TOYHOMW,
paunoHanbHON N MHPOPMAaTUBHOM peYn, yMeHus oTbupaTtb Hambornee noaxoasime A3blKoBble,
CUMBONMYeckMe, rpadmyeckne cpeactBa AN BbIPAXEHUS CYXOEHWA W HarnsgHoro Ux
npeacTaBneHus.

1.7 O6Lwee 3HAKOMCTBO C MeToAaMu MO3HaHWUA AEWCTBUTENbHOCTW, MpeacTaBrneHne o
npeamMeTe N METOAE MaTeEMaTUKK, Er0 OTNINYMS OT METOA0B ECTECTBEHHbIX M F'YMaHUTapPHbIX HayK,
06 0COBEHHOCTAX NPUMEHEHUS MaTeEMAaTVKN NS PeLIeHMa HayYHbIX WU NPUKagHbIX 3agay Kak
HeobX0AMMbIN KOMMNOHEHT O6LLEN KyNbTYpbI.

1.8 W3yyeHne maTemaTVkm CrnocoOCTBYET SCTETMYECKOMY BOCMUTaAHMIO YeroBeka,
MOHMMaHUIO  KpacoTbl W  U3gWEecTBa  MaTeMaTUYeCcKUX  PacCYy>XOAEHUW,  BOCMPUATUIO
reoMeTpu4eckmx oopmM, YCBOEHMIO MOEN CUMMETPUN.

1.9 MNpuopuTteTHbIMKU LenaMn obyyeHna matemaTke Ha 6a3oBOM YPOBHE SBNAIOTCS:

dopMMpoBaHMe  LEHTpamnbHbIX  MaTeMaTU4eCKMX  MOHATUA  (4MCNO,  BENUYMHA,
reomeTpudeckas urypa, nepemMeHHasl, BepOATHOCTb, (PyHKUus), obecnednBaroLLnX
NpPeemMCTBEHHOCTb 1 NEePCNEKTUBHOCTb MaTeMaTmuyeckoro obpasoBaHms obyyatoLmnxcs;

noasegeHne obyvarLlmxca Ha OOCTYNMHOM Afs1 HUX YPOBHE K OCO3HAHMIO B3aMMOCBSA3N
MaTeMaTMKM WM OKPY>KalLLero Mupa, NoHMMaHue MaTeMaTuKM Kak YacTu oOwen KynbTypbl
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4YenoBeYecTBa;

pasBuUTMe  UHTENMeKTyanbHblX M TBOPYECKUX  crnocobHocTenm  obydatomxcs,
no3HaBaTeNbHON aKTUBHOCTU, UCCIeQoBaTENbCKUX YMEHUIN, KPUTUHYHOCTU MbILLSEHUS, MHTepeca
K U3y4EeHUIO MaTeMaTUKK,;

dopmumpoBaHme PyHKLMOHANBHON MaTeMaTUYECKOM rPamMOTHOCTU: YMEHUSA pacno3HaBaTb
MaTemMaTUyecKmne acnekTbl B pearnbHbIX XXU3HEHHbIX CUTYaLUUSAX U MPU U3yHeHnn apyrnx y4ebHbIxX
npeamMeToB, NPOSIBNEHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, (POPMYNMPOBaTb MX Ha A3blke
MaTemMaTUKMU MU co3daBaTb MaTemMaTuyeckne MoAenu, MPUMEHATb OCBOEHHbIN MaTeMaTU4ecKui
annapaT NS pelleHus NPakTUKO-OPUEHTMPOBAHHLIX 3a4ay, MHTEpnpeTupoBaTb U OLEHMBATb
nonyYeHHble pe3ynsraThl.

1.10 OCHOBHbIMU NIMHUSIMN COOEPKAHMSA MaTEMATUKN ABMNsOTCA: "Hucna m BblMUMCNeHns",
"Anrebpa" ("Anrebpaudeckue BblpaxeHus", "YpaBHeHWss U HepaseHcTBa"), "Havana
MaTematuyeckoro aHanmsa", "leomeTpua" ("leomeTpuyeckme urypsl U KX CBOMCTBA",
"N3amepeHune reomeTpmnyeckmx sennymH"), "BepoaTHOCTb U cTaTtucTmka". CogepxarteribHble SIMHUK
pa3BMBalOTCA NapannenbHO, Kaxaas B COOTBETCTBUM C COOCTBEHHOW FOMMKOW, OA4HAKO He
He3aBUCMMO OfHa OT ApYyrol, a B TECHOM KOHTaKTe W B3aumogencteun. Ux obbeauHser
fiornyeckas cocTaBngawowas, TPaguUMOHHO Mpucyllasi MateMaTuKe M MNpOHU3biBatoLlas Bce
MaTemMaTMyeckne Kypcbl M copepxaTtenbHble nuHuni. CdopmynupoBaHHoe B PIOC COO
TpeboBaHve "BrnageHve MeTogamu [oKa3aTenbCTB, anropyuTMamu pelleHus 3agad, yMeHue
dopMmynupoBaTb  ornpefeneHnus, akCUoMbl W TeOpeMbl, MNPUMEHATb WX, MPOBOAUTL
AoKasaTenbHble PacCy)XAEeHMSA B X04e pelleHns 3agadq” OTHOCUTCA KO BCeM y4ebHbIM Kypcam, a
bopMMpOBaHME FOrMYECKNX YMEHUIN pacnpenensieTcs no Bcem rogaMm obyveHus Ha ypOBHE
cpenHero obuero obpasoBaHus.

1.11 B cootBetcTBMM ¢ PIOC COO matemaTtuka siBnsietcs obssarenbHbIM NpegMeTom Ha
AaHHOM ypoBHe obpasoBaHusd. [lporpammon No mMaTtemaTuke npegycMaTpuBaeTcs U3ydeHue
yuyebHoro npeamera "MaTtematvka" B pamkax Tpex yyebHbix KypcoB: "Anrebpa v Hadvana
MatemaTtumyeckoro aHanusa", "leomeTpus”, "BeposATHOCTb WM cTaTUCTMKA". DopmUpoBaHue
NIOrMYECKUX YMEHWNI OCYLLIECTBMSIETCA Ha NPOTSPKEHUN BCEX NET 00y4eHnst Ha ypoBHE CpeaHero
obwero obpasoBaHus, a ANEeMEHTbI NTOTUKM BKITIOYAIOTCA B COAEPKaHMe BCEX HAa3BaHHbIX Bbllle
y4ebHbIX KypCOB.

2.1. lMporpamma No mMartemaTtuke YriyOGnéHHOro ypoBHS Ans oby4valomnxcs Ha ypoBHE
cpenHero obuiero obpasoBaHus paspaboTaHa Ha ocHoBe PepepanbHOro rocyaapCcTBEHHOro
obpasoBaTenbHOro ctaHgapta cpegHero obuero obpasosaHus (ganee - ProC COO), ¢ y4étom
COBPEMEHHbIX MUPOBbLIX TpeboBaHUN, NpeabsBNsSeMblX K MaTemMaTtudeckoMy obpasoBaHuIo, U
Tpaguuum poccumnckoro obpasoBaHust. Peanusauua nporpammel Mo Matematmke obecrneynBaeT
oBnageHve Krio4veBbIMW KOMMNETEHUMAMK, COCTaBMAOWMMA OCHOBY ANt CaMOpasBUTUS W
HenpepbIBHOrO 06pa3oBaHms, LLIENOCTHOCTb OBLLEKYNBTYPHOrO, IMYHOCTHOTO U NO3HAaBAaTENbHOTO
pasBUTUSA NMNYHOCTN OBY4aloLLINXCA.

2.2. B nporpamme no mateMaTtuKe YYTEeHbl MAEWN W MOSIOXKEHUS] KOHLUENUUM pasBuTUSA
MaTemaTtmyeckoro obpasoBaHuss B Poccunckon ®epepaummn. MaTtematmyeckoe obpasoBaHue
OOIKHO pewaTb 3agady obecneyeHus HeobxoaMMoro CTpaHe uucna obyyvarowmxcs,
MaTemaTuyeckas NoAroToBka KOTopbIX Bbina 6kl 4oCTaTodHa Ans NpogoSikKeHms obpasoBaHus No
pasnMyHbIM  HanpaefeHUAM, BKMOYas npenodaBaHWe MaTemaTtvkn, MaTemaTuyecKkune
nccnenosaHus, paboty B cchepe MHPOPMaLMOHHBLIX TEXHONOMMIA U APYTuX, a Takke obecnedeHms
ANa  Kaxgoro obyvarowerocsi BO3MOXHOCTM  LOCTWKEHUST MaTemMaTU4ecKoW MOAroTOBKM B
COOTBETCTBUN C HEOBXOAMMbBIM eMy YPOBHEM. Ha peLueHre aTux 3agad HaueneHa nporpamma no
MaTemaTtuke yrnybrneHHOro ypoBHsi.

2.3. HeobxogumocTb MaTemaTM4YecKon MOAroToBKM oBycroBrieHa OOyCrnoBfieHO pPOCTOM
yucna cneumnanbHOCTEN, CBA3aHHbIX C HENOCPEACTBEHHBLIM NPUMEHEHEM MaTeMaTukm (B cdhepe
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9KOHOMUKM, OM3HECE, TEeXHOMOrMYyeckux obnacTax, ryMaHuTapHbIX cdepax). KonuyecTtBo
obyvatoimecs, ANsg KOTOpbIX MaTemMaTuka CTaHOBUTCA (yHOAMeHTOM obpasoBaHus,
NAaHUpYLWMX 3aHMMaTbCS TBOPYECKOW N UCCrieqoBaTeNbCKOM paboTon B 0bnactun mateMaTuky,
NMHpOpPMaTUKN, PU3NKK, IKOHOMUKIN N B APYTMX 0BNacTax, yBeNUMYMBAETCS, B TOM YUCTIE C Y4HETOM
obyyaloLmxca, KoMy mMarteMaTuka Hy)kKHa Ans UCNoSb30BaHWs B NPOdeccusx, He CBSI3aHHbIX
HEenocpeaCcTBEHHO C HEN.

2.4. [puknagHaa 3HauYMMOCTb MateMaTtukm obycrnoBneHa Tem, 4To eé npeamMeTom
ABNATCA  (PyHOAMeHTanbHble CTPYKTYpbl Hawero Mupa: MpPOCTPaAHCTBEHHbIE (OOPMbl U
KONMUYECTBEHHbIE OTHOLLEHUSI, PYHKLMOHArbHbIE 3aBUCUMOCTU U KaTEropmm HEONPEAENEHHOCTH,
OT MNPOCTENLUMX, yCBaMBaAEMbIX B HENOCPEACTBEHHOM OMbITe, 40 AOCTATOYHO CITOXHbIX,
HeobXoauMMbIX [ONS  pasBUTUS  HAYYHbIX UM TEXHOMOrMYecknx uaen. bes  KOHKPEeTHbIX
MaTeMaTUYECKUX 3HAHWA 3aTPyAHEHO MOHUMAaHWE MPUHLMMNOB YCTPOMCTBA M MCMNOSb30BaHUSA
COBPEMEHHOW TEeXHWKW, BOCMpUSTME W WHTepnpeTauuss pasHoobpasHoOM  coumanbHOW,
3KOHOMWYECKOW, NONUTUYECKON MHGPOpMaLMK, ManoadgeKkTMBHa NOBCEAHEBHASA NpakTuyeckas
aesTenbHoCcTb. Bo MHOrmMx cdpepax npodeccroHanbHOM AesTenbHOCTU TpebyrTcs yMeHus
BbINOSHATL PACYETbI, COCTaBMATb aNrOPUTMbl, MPUMEHSATb dopmynbl, NPOBOAUTb
reomeTpuyeckme N3MepPEHMa N NOCTPOEHUS, YnTaTb, obpabaTbiBaTb, MHTEPNPETUPOBATL U
npeacTaenaTb MHOPMaLMIo B Buae Tabnuvu, agnarpamm m rpadomkos, NOHUMAaTb BEPOATHOCTHbIN
XapakTep Cry4YanHbIX COObITUIA.

2.5. OgHoBpeMeHHO C paclimpeHnem chep NpPUMeHeHns mMaTemMaTukn B
coBpeMeHHOM obLecTBe BCE Gonee BaXKHbIM CTAHOBUTCS MaTeMaTUYECKUA CTUMb MbILLSIEHWS,
NPOSIBNAIOLWMIACA B ONPeAEnéHHbIX YMCTBEHHbIX HaBblkax. B npouecce nayyeHna matemaTtukm B
apceHan npMémMoB U METOA0B MbILLSIEHMS YenoBeKa eCTECTBEHHbIM  00pa3oM  BKIKOYaKTCA
MHOYKUMA 1 genykums, obobLuieHne n KOHKpeTM3auus, aHanma n CMHTE3, Knaccugukaums u
cuctematmsauud, abetparmposaHme 1 aHanorms. O6bekTbl MaTeMaTUYECKNX YMO3aKMHYEHWN,
npaBuna Ux KOHCTPYMPOBaHUA pacKpbIBaOT MEXaHM3M JTOMYECKMX NOCTPOEHUI, Cnoco6CTBYIOT
BblpaboTKe ymeHus hopmynupoBaTb, 0OOCHOBLIBaTb W [0Ka3blBaTb CYXOEHUSA, TEM CaMbIM
POpMUPYIOT JIOMTMYECKUMI CTUMb MblneHus. Beaywas ponb npuHagnexuT matemaTuke B
dropMmnpoBaHUM anropUTMUYECKON KOMNOHEHTbI MbILLSIEHUS U BOCNUTAHUN YMEHUN OeNCTBOBaTb
no  3agaHHbiM  anropuTMam, COBEPLUEHCTBOBATb  M3BECTHbIE U KOHCTPYMPOBaTb HOBbIE.
B npouecce pelueHuss 3agaqy — OCHOBbI ANs opraHu3auum y4ebHom OesTenbHOCTU Ha ypokax
MaTemMaTMK1 — Pa3BMBAKOTCA TBOpYECKas N NpUKNagHasi CTOPOHbI MbILLSEHUS.

2.6. OByyeHne maTemaTvke AAE€T BO3MOXHOCTb pa3BMBaTb Yy OOy4YaloMXCS TOYHYHO,
paunoHanbHy0 1 MHPOPMATUBHYHO pedb, YMEHNE OTOUpaTb Hanbonee NOAXo4sLNE A3bIKOBbIE,
CUMBONMYeckMe, rpadmyeckne cpeactBa AN BbIPAXEHUS CYXOEHWA W HarnsgHoro Ux
npeacTaBneHus.

2.7. HeobGxoaMMblM KOMMOHEHTOM OOWen KynbTypbl B COBPEMEHHOM TOSKOBAHMM
aBngeTca obuiee 3HaKOMCTBO C MeTOAaMW MO3HaHUSA AEVUCTBUTENbHOCTW, NpeacTaBrieHne o
npeamMeTe U MeToge MaTemMaTvku, ero OTNINYMAX OT METOAOB €CTECTBEHHbIX U FyMaHUTapHbIX
HayK, 06 0COBEHHOCTAX MPMMEHEHNA MaTEMaTUKN 451 PEeLUEHNS HayYHbIX U NPUKagHbIX 3a4au.
Takum obpasom, matemaTnyeckoe obpasoBaHne BHOCUT CBOW BKNag B OpMMpOBaHME odLien
KynbTypbl Yernoseka.

2.8. W3yyeHne maTemaTvkm CnocobCTBYEeT SCTETUYECKOMY BOCMUTAHUIO YernoBeka,
MOHMMaHMIO  KpacoTbl W  U3FWECTBA  MaTeMaTUYECKUX  PacCYy>KAEHUW,  BOCMPUATUIO
reoMeTpu4eckmx oopmM, YCBOEHUIO MOEN CUMMETPUN.

2.9. lMNpuoputeTHbiMK UenaMmn  obyyeHuss  maTtemMaTuke  Ha yrnybnéHHOM ypoBHe
NPOAOIPKal0T OCTaBaTbCS:

- OpMMpOBaHME  LEHTpasnbHbIX MaTeMaTU4eCKMX MOHATUA  (4MCno, BEenNu4MHa,
reomeTpuyeckan dwurypa, nepemMeHHasi, BEepOSATHOCTb, (OYHKUMS, NPOU3BOAHAsi, WHTerpan),
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obecneymBaroLMX MNPEEMCTBEHHOCTb W MEPCNEeKTUBHOCTb MaTemaTudeckoro obpasoBaHuA
obyyvaroLmxcs;

- nogseAeHve oby4aloWmnxca Ha JOCTYNMHOM AfS HUX YPOBHE K OCO3HaHWIO B3aMMOCBS3U
MaTeMaTMKM N OKPY>KatoLero Mmpa, NMOHMMaHUI0 MaTeMaTKKN Kak YacTu

- 06Len KynbTypbl YernoBeYeCTBa;

- pasBuUTME  WHTENNeKTyanbHbIX W TBOPYECKMX  CnocobHocTen  obydatomnxcs,
no3HaBaTeNbHON aKTUBHOCTU, UCCIeqoBaTENbCKUX YMEHUIN, KPUTUHYHOCTU MbILLSEHNS, MHTepeca
K U3y4eHUIoO MaTeMaTUKK;

- popMmpoBaHme yHKLMOHANbHOM MaTeMaTU4yeCckon rpaMoTHOCTU: YMEHUSI pacrno3HaBaTb
MaTemMaTUYecKmne acnekTbl B pearibHbIX XXU3HEHHbIX CUTYaLMUSAX U NPU U3yHeHUn apyrnx y4ebHbIX
npeameToB, NPOSBIEHNA 3aBUCMMOCTEN U 3aKOHOMepHocTen, hopMynmnpoBaTb UX Ha A3blKe
MaTemMaTUKMU MU Co3daBaTb MaTemMaTUyeckne MoAenu, NPUMEHATb OCBOEHHbIN MaTeMaTU4ecKui
annapaT 4ns pelleHus NPaKTUKO-OPUEHTUPOBAHHLIX 3a4ay, MHTepnpeTupoBaTb U OLEHMBATb
nonyYeHHble pesynsraTbl.

2.10. OCHOBHbIMX NUHUSIMW COAEPXKaHUS Kypca MaTemaTuKu YriyOGnéHHOro ypoBHS
aBnatTCs: «4Ymucna u BoblumMcneHns», «Anrebpay» («Anrebpanyeckue BblpaXeHUs», «YpaBHEHUS
N HepaBeHCcTBa»), «Havyana matemaTtudeckoro aHanu3ay, «leomeTpusa» («leometpuyeckne
durypbl M WX CBOMCTBaAY, «M3mepeHne TreoMeTpUYEcKuX BenNuuuH»), «BeposTHoCTb u
ctaTuctuka». [aHHble NUHUKM pas3BMBaOTCH NapanmnernbHO, Kaxaas B COOTBETCTBUM C
COBCTBEHHOW NOrMKOW, OAHAKO HE HEe3aBMCUMO OfHa OT OPYrol, a B TECHOM KOHTakTe W
B3ammogencTeun. Kpome atoro, nx obbeanHaer normyeckas cocTaBnsowasi, TpaguumoHHO
npucywiaa MaTemaTtuke U NPOHM3bIBaloLLasi BCe MaTemMaTUyecKkne Kypcbl U coaepaTernbHble
nuHun. CcopmynuposaHHoe Bo $IOC COO TpeboBaHMe «yMeHue onepupoBaTb MOHATUAMM:
onpegereHne, akcuoma, Teopema, CrneacTBue, CBOWCTBO, [MpPU3HaK, [JoKasaTernbCTBO,
paBHOCWIbHbIE (POPMYNMPOBKK, yMeHWe ¢opMynupoBaTtb obpaTHOe M NPOTMBOMOSIOXHOE
yTBEPXAEHNE, NPUBOAUTL NPUMEPBLI U KOHTPPUMEPDI, UCMONb30BaTb METOL MaTeMaTU4eCKOM
WHOYKUMKW, MPOBOAMTbL [OKa3aTefbHble pPacCy>XAEHUA Mpu peleHuM 3adad, OueHMBaTb
NIOrMYECKY0 MPaBUNBbHOCTL PACCYXAEHUA» OTHOCUTCA KO BCEM Kypcam, a ¢hopMupoBaHue
NOrMYEeCKUX YMEHWI pacnpegensetcs no BCeM rogam obyyeHust Ha ypoBHE cpegHero obLiero
o6pasoBaHus.

2.11 B cootBetctBuMM ¢ PIFOC COO matemaTuka ABnsieTcs obssarernbHbIM NpeaMeToM Ha
AaHHOM ypoBHe oGpasoBaHus. HacTtosliern nporpammMon nNo matemMaTtuke npegycMaTpuBaeTcs
n3dyyeHvne yyebHoro npeamera «MatemaTuka» B pamkax TpEX y4yebHbIX KypcoB: «Anrebpa wu
Hayana MaTemMaTMyeckoro aHanusay», «leomeTpusi», «BepossTHOCTL W CTaTUCTMKay.
dopMMpoBaHME NOTMYECKUX YMEHWUA OCYLLECTBNSETCH Ha MPOTSHKEHUM BCeX NeT obyvyeHus Ha
ypoOBHE cpeaHero obuiero obpasoBaHusi, a ANEeMEHThI FIOrMKK BKITKOYAOTCA B COAepXaHue Bcex
Ha3BaHHbIX BbILLE KYpPCOB.

YyeOHbIN Kypc "Anrebpa n Hayana mateMaTM4ecKoro aHanumsa"

1. YuebHbin kypc "Anrebpa M Havana martemaTuyeckoro aHanusa" obecneuvBaeT
WHCTPYMeHTanbHyto 6asy Ans u3yyeHuss BCEX €CTECTBEHHO-HayYHbIX KypcoB, (hOpMupyeT
normyeckoe M abCTpakTHOE MbIWieHne OBy4aloWmnxcs Ha YpoBHe, Heobxognmom Ans
OCBOEHUSI y4eBHbIX KypcoB WHGOpMaTuKM, OOLLEeCTBO3HaHUSA, WUCTOpPUM, CNOBECHOCTU. B
pamkax y4yeBGHoro kypca "Anrebpa u Havana maTtemaTMyeckoro aHanmsa" obyuvatoimecs
OBIlafeBalT YHMBEPCaANbHbIM A3bIKOM COBPEMEHHOW Hayku, KoTopas ¢opMynupyet CBOM
OOCTWXEHNSA B MatemaTndeckon popme.

2. Y4yebHbI Kypc anrebpbl M Havyan mMaTemMaTMyecKkoro aHanusa 3aknagbiBaeT OCHOBY
ANS yCnewHoro oBnageHust 3akoHamu U3NKK, XUMUK, BMONOrnKn, NMOHUMAaHUSE OCHOBHbIX
TEeHOEHLMIN SKOHOMMKN N OBLLLECTBEHHOW XXN3HW, MO3BONSIET OPUEHTUPOBATLCS B COBPEMEHHbIX
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UMAPOBLIX U KOMMbIOTEPHBLIX TEXHOMOMMAX, YBEPEHHO WUCMNONb30BaTb WX B MOBCEAHEBHOW
Xun3Hu. OBnageHne abCTpakTHbIMW U JTOTMYECKM CTPOrMMU MaTEMATUYECKUMMN KOHCTPYKLMAMU
pa3BMBaeT yMeHMe HaxOAWTb 3aKOHOMEPHOCTW, OOOCHOBbIBATb UCTUHHOCTb YTBEPXAEHMS,
ucnonb3oBaTb 0000LIEHNE N KOHKpeTU3aumio, abcTparmpoBaHne u aHanormio, gopmupyeT
KpeaTMBHOE 1 KPUTUYECKOE MblLLneHne. B xoae nayyeHnst anrebpbl n Havan matemMaTmyeckoro
aHanusa Ha ypoBHe cpefHero obuwero obpasoBaHust obydatromnecsa nony4aroT HOBbIA ONbIT
peLleHnsa npuknagHblX 3agad, CaMOCTOSTENbHOMO MOCTPOEHUs MaTteMaTU4eckux moaenemn
peanbHbIX CUTyauuin U MHTeprnpeTauumn noslyYeHHbIX peLleHuid, 3HaKOMATCA C npuMepamMu
MaTeMaTUYECKMX 3aKOHOMEPHOCTEN B NpuUpoAde, Hayke M B MWCKYCCTBE, C BblarOLLMMUCA
MaTeMaTUYECKMMN OTKPLITUAMWN U NX aBTOPaMM.

3. Y4yebHbiM Kypc anrebpbl M Havan MaTemaTMyecKkoro adanusa obnagaet
3HaYMTENbHBIM BOCMUTATESbHLIM MOTEHLMANoOM, KOTOPbIN peannsyeTcs Kak yepes y4eOHbIn
MaTepuan, cnocobCTByOWMA (POPMUPOBAHMIO HAYyYHOr0 MUPOBO33PEHUsl, Tak U 4vepes
cneunduky yvebHOM aeATenbHOCTM, Tpebylolen CcamMoCTOATENBbHOCTU, aKKypaTHOCTW,
NPOAOIMKUTENBHON KOHLIEHTPALUN BHUMaHUS U OTBETCTBEHHOCTM 3a MOSyYeHHbIN pesyrnbTar.

4. B ocHoBe meToaukm oby4eHus anrebpe n Hadanam MmateMaTu4eckoro aHanusa nexuT
OEeATENbHOCTHbBIM NPUHLMN 0By4YeHs.

5. B cTpykType nporpammbl no anrebpe 1 Hayanam aHanu3a BblAendaTcs cneaytowmne
cogepxarenbHo-MeToanyeckme nuHumn: "Yucna u Bbluucnenus", "OyHkuum un rpadukn”,
"YpaBHeHnsa n HepaBeHcTBa", "Hayana matemaTtuyeckoro aHanunsa", "MHoxecTtBa n noruka".
Bce ocHOBHble coaepXaTenbHO-MEeTOAMYECKNE NMNHUM U3YYatoTCA Ha NPOTSHXKEHUN OBYX NeT
obyyeHus Ha ypoBHe cpegHero obuiero obpasoBaHus. [aHHbIN y4ebHbIM Kypc siBNsieTcs
NHTEerpaTMBHbIM, 06beanHsA B cebe coaepxaHne HECKONbKMX MaTeMaTU4eCKMX OUCLUMINH:
anrebpa, TPWUroHOMETPUS, MaTeMaTUYEeCKUA aHanu3, Teopus MHOXeCTB W  Opyrue.
Obyuatowmnecs osragesaroT LUIMPOKMM MaTeMaTUYECKMM annapaToMm, Y HUX nocneaoBaTenbHO
dopMUMpyeTCa MU COBEPLUEHCTBYETCA YMEHME CTPOUTb MaTeMaTUYeCKYtd MOAENb pearbHOMn
cUTyaumn, MPUMEHATb 3HaHWs, noflyyYeHHble B y4vebGHOM kypce "Anrebpa u Havana
MaTemMaTU4ecKoro aHanusa", Aans  pelleHuss CaMOCTOATENbHO  ChOopMynMpPOBaHHON
MaTemMaTU4eCKOM 3aJayu, a 3aTeM MHTEePNpPeTUpPOBaThb NOSTyYEHHbIN pesynbTaT.

5.1. CopepxaTenbHo-meTogmnyeckaa nuvHUA "Hucna w  BblMUCTeHUSA" 3aBepluaeT
dopMMpoBaHMEe HaBbIKOB MCMOMb30BaHMSA OENCTBUTENBHbIX YNCEN, KOTOpoe Obifo HayaTo Ha
YyPOBHE OCHOBHOrO 06Lero obpasoBaHus. Ha ypoBHe cpefHero obLiero obpasoBaHusa ocoboe
BHUMaHWe yaensietcs (hopMUPOBaHMIO MPOYHBIX BbIMUCIIUTENbHBIX HABbLIKOB, BKIHOYAOLLNX B
cebss Mcnonb3oBaHWE pasnuyHbiX OPM  3anucyu  LOEWCTBUTENbHOMO 4ucna, YMeHue
paunoHanbHO BbIMONHATE AEWCTBUA C HUMMW, AenaTtb MNPUKMOKY, OUEeHMBaTb pesynbTarT.
Obyvatomnecss nonyyatoT HaBblKM NPUBMMKEHHbIX BbIYUCIIEHUI, BbINOMHEHUS OEUCTBUNA C
yucramu, 3anucaHHbIMW B CTaHAAPTHOW hopMe, UCNOSTb30BaHNA MaTeMaTUYeCKMX KOHCTaHT,
OL€HUBAHMS YNCINOBbIX BbIPaXXEHUN.

5.2. CopepxaTtenbHas NMHUA "YpaBHEHMSA U HEPABEHCTBA" peannayeTcs Ha NPOTSXKEHUN
Bcero oby4eHus Ha ypoBHe cpefHero obuiero obpa3oBaHus, MOCKOMbKY B KaXOoM pasgerne
nporpaMmMbl NPeaycMOTPEHO peLleHre COOTBETCTBYOWMX 3aga4q. Obyyarowmecs oBnageBatoT
pasnnyHbIMU MeTO4aMK1 peLLeHns LenblX, paumMoHarbHbIX, MppaunoHanbHbIX, NOKa3aTeNbHbIX,
norapuMmM4ecknx Un TPUrOHOMETPUYECKMX YPaBHEHWW, HEPaBEHCTB M WX CUCTEM.
[Mony4eHHble YMEHUs1 NCMOMb3YHTCA NPU UCCreaoBaHNM OYHKLNA C NOMOLLbIO NPON3BOLHOWN,
peLLeHnN NpUKNagHbIX 3a4ad 1 3afad Ha HaxoXaeHne HandonbLLUMX N HAUMEHBLUNX 3HAYEHUIA
dyHKUnn. [laHHasa cogepxaTternbHas NMHUS BKNOYaeT B ceba Takke hopMMpoBaHNE YMEHUI
BbIMOMHATL  pacdeTbl Mo  opmynam, npeobpa3oBaHUa  UenblX, pauuoHanbHbIX,
MppaumoHanbHbIX U TPUTOHOMETPUYECKMX BbIPAXKEHUN, a TaKXKe BbIPDKEHWUA, COOepKaLLmX
cteneHn wn norapudmbl. B xoge wusyyeHus anrebpavyeckoro maTtepuana npoucxoaut
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AanbHenwee pasBUTUE anNropuTMUYECKOrO W abCTPaKTHOrO MbIWfeHNs OByYatoLnxcs,
POPMUPYIOTCA HaBbIKU AEOYKTUMBHBIX paccyXaeHun, paboTbl C CUMBOSIbHbIMW ddopMamu,
npeacTaBneHns 3aKOHOMEPHOCTEN M 3aBNUCUMOCTEN B BUAE paBEHCTB U HepaBeHCTB. Anrebpa
npeanaraet aP@EKTUBHbIE WHCTPYMEHTbI ANS PELEeHUss MPaKTUYECKUX U eCTECTBEHHO-
Hay4HbIX 3a4ad, HarnsagHo 4eMOHCTPUPYET CBOM BO3MOXHOCTM KaK si3blka HayKu.

5.3. CogepxatenbHo-meToanyeckas nnuHns "®yHKLMK 1 rpadpukn” TECHO NepenneTaeTcs
C OpyrMMM JIMHUAMKM  y4ebHOro Kypca, TMOCKOMbKYy B KakOM-TO CMbIcrie  3ajaeTt
nocrneqoBaTenbHOCTb  U3yyeHus mMaTepuana. WsyyeHme CTeneHHoOW, nokasaTenbHOWn,
norapugmMmyeckom n TPUroHOMETPUYECKMX (PYHKLIMI, X CBOWUCTB U rpadpnKoB, NCMOonb3oBaHue
YHKUMA Ons pelleHns 3agad U3 gpyrmx yydebHbIX npegMeToB U peanbHOM XXU3HU TEeCHO
CBSA3aHO Kak C MaTeMaTU4YEeCKMM aHanmn3oM, Tak U C peLleHneM ypaBHEHU U HepaBeHCTB. [Mpu
aTOM 6onblloe BHUMaHWE yaenseTcsa (OPMUPOBAHUIO YMEHWS BblpaxaTb bopMynamu
3aBUCMMOCTU MeXAy pasfiMyHbIMU BENMYMHAMMI, UCCIe40oBaTh NOSyYeHHble (PYHKLMK, CTPOUTb
nx rpacpukn. Matepuan cogepxaTenbHOM JIMHUN HaLeneH Ha pasBUTUe YMEHUN U HaBbIKOB,
NO3BOMSAIOWNX BblpaXaTb 3aBUCUMOCTM MeXZy BenniuHamu B pasfvyHon dopme:
aHanUTU4YeCcKon, rpadpn4eckon 1 croBecHon. N3yvyeHme maTtepmana cnocobCcTByeT pas3BUTUIO
anropUTMUYECKOrO  MbILLUMIEHUA,  CMOCOOHOCTM K 0DOOWEHMIO M KOHKpeTusauuu,
NCMNONb30BaHWIO aHanorun.

5.4. CopepxatenbHass nuHuA "Havana wmaTtemaTtMyeckoro adHanusa" no3BonsieT
CYLLECTBEHHO pacLlUMPUTb KPYr Kak MaTemMaTUyeckux, Tak v npuknagHbiX 3agad, AOCTYMHbIX
obyvarowmmes, y KOTOpbIX MNOSIBIISIETCA BO3MOXHOCTb MCCreaoBaTb M CTPOUTb rpadhukm
YHKUNIA, ONpeaensiTb X HanbornbLLME N HAUMMEHbLLME 3HAYEeHUs!, BbIYUCNSATL nnowaam ouryp
n obbemMbl Ten, HaxO4WUTb CKOPOCTM WM YCKopeHusa npoueccoB. CopepxatenbHas nuHWA
OTKpbIBaeT HOBblE BO3MOXHOCTU MOCTPOEHNSI MaTeMaTUYECKNX MOAENEN pearbHbIX CUTYaLnn,
HaXOXOEHUSA HaUMy4LIero pewweHns B NpUKnagHbIX, B TOM Y1CHe CoLmarnbHO-9KOHOMUYECKNX,
3agadax. 3HaAaKOMCTBO C OCHOBaAMW MaTEMATMYECKOro aHanm3a CrnocobOCTBYET pas3BUTUIO
abcTpakTHOro, hopmanbHO-NOrMYEeCcKOro U KpeaTMBHOIO MbilLSEHMS, (POPMMPOBAHNIO YMEHWI
pacno3HaBaTb MPOSIBNEHNS 3aKOHOB MaTeMaTUKM B Hayke, TEXHVMKE W WUCKYyCCTBE.
Obyuatowmeca ysHalT O BblgaloWMXcs pesynbTaTtax, MNoSflyYeHHbIX B XO4e pasBUTUS
MaTeMaTUKM KaK HayKun, U UX aBTopax.

5.5. CopepxartenbHo-meTogmnyeckas nuHua "MHOXecTBa M norvka" B OCHOBHOM
NnoceBsLLeHa 3fEMEHTaM TEOpUM MHOXECTB. TeOopeTMKO-MHOXECTBEHHbIE MpeacTaBleHns
NPOHM3bIBAIOT BECb KypPC LUKOMIbHOM MateMaTtuky u npeanaratotT Havbonee yHuBepcarnbHbIv
A3bIK, 00 beQMHAIOWNIN BCE pasaenbl MaTeMaTUKN U ee NPUNOXEHUA, OHU CBA3bIBAIOT pasHble
MaTemMaTU4eckne OUCLUMNIIMHbI B eanHoe Lernoe. BaxHo aaTtb BO3MOXHOCTb OBy4atoLiemycs
NOHMMAaTb TEOPETUKO-MHOXECTBEHHbIN A3bIK COBPEMEHHON MaTeMaTyKn N NCNONb30BaTb €ro
A5 BblpaXXeHUs1 CBOUX MbICMEN.

6. B yuyebHoM Kypce "Anrebpa n Hayana maremMaTudeckoro aHanusa" npucyTCTBYIOT
TaKkke OCHOBbl MaTeMaTM4eckoro MOLENMPOBaHWSA, KOTOpble Npu3BaHbl CHOPMUMPOBATHL
HaBbIKM NOCTPOEHMA MOAENEN pearnbHbIX CUTYaUNA, UCCRefoBaHMs 3TUX MOAENEN C NOMOLLbHO
annapara anrebpbl 1 MaTeMaTU4eCKOro aHanu3a u uHTeprnpeTaunm nonyYeHHbIX pe3yibTaTos.
3agaHuns BKITOYEHbI B KaXdbli 3 pa3gerioB NporpaMmbl, MOCKOSbKY BeCb Matepuan yyebHoro
Kypca LUMPOKO UCNONb3YeTCs Ans pelleHnss NnpuknagHbix 3agadv. lNMpu pewennn peanbHbIX
npakTMyeckmx 3agad obyyawlmecs pas3BvBaloT HabnogaTenbHOCTb, YMEHWE HaxOAUTb
3aKOHOMeEpHOCTK,  abcTparMpoBaTtbCs,  WUCMNOMb30BaTb  aHanornio,  obobwate wn
KOHKpeTusnpoBatb npobnemy. [esaTenbHOCTb MO (POPMUPOBAHUIO HABbLIKOB peLueHus
NpUKNagHbIX 3a4ay opraHn3yeTcs B NpoLecce U3yyeHust Bcex Tem ydebHoro kypca "Anrebpa
W Havana matemaTudeckoro aHanusa".
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7. Y4yebHbin Kypc "Anrebpa n Hayana mateMaTU4eckoro aHanusa" sBnseTca OgHUM 13
Hanbonee 3HauYMMbIX B Mporpamme cpegHero obuiero obpasoBaHWs, MOCKOSbKY, C OOHOW
CTOPOHbI, OH oObecneuynmBaeT WHCTPyYMeHTanbHyto 6a3y Ons M3yyYeHus BCeX eCTEeCTBEHHO-
Hay4HbIX KypCOB, a C APYron CTOPOHbI, (hOPMUPYET Nornyeckoe M abCTpakTHOE MbILNEHNE
obyyaloLmxca Ha ypoBHE, HEOBXOAMMOM NS OCBOEHMSI MHAOPMAaTUKK, OBLLECTBO3HAHMS,
NCTOPUN, CAIOBECHOCTU M ApYrux ancuuniuH. B pamkax gaHHoro y4ebHoro Kkypca oby4atowmnecs
oBnageBaloT YHMBepcasibHbIM SA3bIKOM COBPEMEHHOW Hayku, KOoTopasi (hopMynuvpyeTr CBowu
OOCTMXKEHNs B MaTteMaTn4eckon popme.

8. YuebHbIn Kypc anrebpbl U Ha4an MaremaTM4ecKkoro aHanu3a 3aknagbiBaeT OCHOBY
ONS yCNeLwHOoro oBrageHuss 3akoHamu ousmkn, Xxmmmm, Guonormm, NOHUMAaHUSA OCHOBHBLIX
TeHOEHUMN pa3BUTUS OKOHOMUKM M OOLLECTBEHHOW >XM3HWU, MO3BONSIET OPUEHTUPOBATbCS B
COBPEMEHHbIX LMPPOBbLIX U KOMMBIOTEPHBIX TEXHOMOMMSX, YBEPEHHO WUCMONb30BaTb WX ANS
AanbHenwero obpa3oBaHusi U B NoBCce4HEBHOM Xn3HW. OBnageHne abCTpakTHbIMU U FIOrMYeCKn
CTPOrMMM KOHCTPYKUMAMU anrebpbl 1 MaTeMaTU4eCcKoro aHanunsa passmBaeT yMeHne HaxoauTb
3aKOHOMEPHOCTKN, OBOCHOBLIBATb WCTUHHOCTb, [OKasblBaTb YTBEPXKAEHUS C  MOMOLLbIO
WHOYKUMW W paccyXaaTb AeOyKTUBHO, WCMonb3oBaTb 0006LWEHMEe W KOHKpeTusauuio,
abcTparnpoBaHue 1 aHanornto, hopMmpyeT KpeaTuBHOE U KPUTUYECKOE MbILLSIEHNME.

9. B xoge m3yyeHus yyebHoro kypca "Anrebpa n Hayana matemaTuyeckoro aHanusa"
oby4atomecs nonyyarT HOBbIA OMbIT PeLeHns NPUKNagHbIX 3adadvy, CaMOCTOSITENbHOrO
NOCTPOEHNSI MaTeMaTU4eCKUX MoAernen peanbHbIX CUTyauuin, MHTeprnpeTraumm nosyyYeHHbIX
PELLUEHUN, 3HAKOMSATCA C NPUMEpaMm MateMaTn4eckmux 3akOHOMEPHOCTEN B NpMpoae, Hayke 1
NCKyCCTBE, C BblAalWNMNCA MaTEMATUHECKMMIN OTKPLITUSIMUA 1 UX aBTOpPaMM.

10. YuebHbIn Kypc obrnagaet BocnuTaTernbHbIM NOTEHLMANoM, KOTOPbIN peanmnayeTcs Kak
Yyepes y4ebHbIN MaTepuarn, cnocobCTBYOLLNA (POPMUPOBAHMIO HAYHYHOO MUPOBO33PEHWS, TaK U
yepe3 cneunduky ydyebHon aeaTenbHOCTW, Tpebyowen nNpPoAOCITKUTENBHON KOHUEHTpauum
BHMMaHMs1, CaMOCTOATENbHOCTU, aKKypaTHOCTM U OTBETCTBEHHOCTM 3a MOJSTyYEHHbIN pe3yrbTar.

11. B ocHoBe meTogukm obyveHus anrebpe u Hayanam matemaTU4ecKkoro aHanmsa
NEeXUT AeATENbHOCTHbBIA NPUHLMMN 00yYeHus.

12. B cTpykType ydebHoro kypca "Anrebpa u Havana marematM4eckoro aHanusa"
BblOeneHbl cnegylowme cogepxaTenbHo-mMmeToaMyeckue nuHun: "Yucna u BblMUCHEHUA",
"®yHKuuKM 1 rpadukn”, "YpaBHeHVs n HepaBeHcTBa", "Hauyana matemaTtuyeckoro aHanmsa",
"MHoOXecTBa 1 noruka". Bce OCHOBHble cofepkaTernbHO-METOAUYECKNE NIMHUN U3YYalOTCs Ha
NPOTSXKEHUN OBYX NeT obyveHusa Ha ypoBHe cpepHero obuiero obpa3oBaHUs, eCTECTBEHHO
AOMNONHAA Apyr Apyra U NOCTENEHHO HacbIWasiCb HOBbIMW TemMamu U pasgenamun. [JaHHbln
y4yebHbIN KypC SBMASIETCA MHTErpaTuBHbIM, MOCKONbKy obbeavHAeT B cebe coaepxaHue
HECKOMNMbKMX  MaTeMaTMyeckMx  AUCUMNIKMH, TakMx Kak anrebpa, TpUroHoMeTpus,
MaTemMaTUyYecKuin aHanus, Teopusi MHOXeCTB, MaTemMaTnyeckas norvka n gpyrue. o mepe toro
Kak obyvatowimecs osnagesBaloT Bce 6onee WMPOKUM MaTteMaTU4eCKMM annapatoMm, Y HuX
nocnefoBaTenbHO OOPMUPYETCA U COBEPLUEHCTBYETCA YMEHME CTPOUTb MaTeMaTUYECKYHO
MOZEeNb pearnbHOM CUTyaunn, NPUMEHATb 3HAHWSA, MNOJTyYEHHbIE NpY N3ydeHnn y4ebHoro Kypca,
ONS peleHns CaMOoCTOATENbHO COpPMYyNMPOBaHHON MaTemMaTUyeckon 3agadu, a 3atem
WHTEpPNpeTMpoBaTb CBOM OTBET.

13.1. CopepxartenbHo-meTogmdeckas nuHUs "Yucna u BblMUCneHUs" 3aBepluaet
opMMpOBaHME HaBLIKOB UCMOMb30BaHMA OENCTBUTENbHBLIX YUCEN, KOTOpoe ObIIo HaYaTo Ha
YPOBHE OCHOBHOro obuiero obpasosaHus. Ha ypoBHe cpeaHero obuiero obpasoBaHusa ocoboe
BHMMaHue yaensietca (oopMmnpoBaHUI0 HABbIKOB pauMOHaribHbIX BbIYMCIEHWI, BKITHOYAIOWNX B
cebs ncrnonb3oBaHne pasnuyHbiX OPM 3anucK Ynucna, ymeHue genatb NPUKUAKY, BbIMNOSHATb
NPUONMKEHHbIE  BbIMUCIIEHUS,  OLUEHMBaATb  YMCNOBble  BblpaXeHusi, pabotatb C
MaTeMaTUYECKUMN KOHCTaHTaMu. MHOXecTBa HaTypanbHblX, UenblX, pauuoHanbHbIX W
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OENCTBUTENbHBIX YMCEN OOMOSTHATCS MHOXECTBOM KOMMMEKCHbBIX Yncen. B kaxgom m3 atmx
MHOXECTB pacCMaTpuBalOTCA CBOWCTBEHHble eMmy creuuduyeckne 3agadm v onepauuu:
AeneHve Haueno, onepupoBaHne ocTaTkamm Ha MHOXECTBE LiefbIX Yuceri, ocobble CBOMCTBA
pauMoHanbHbIX U MppauuoHarnbHbIX Yncen, apudmMeTMyeckue onepaumm, a Takke nssnedvyeHve
KOpHA  HaTypanbHOW CTeneHn Ha MHOXEeCTBE KOMMNIEKCHbIX uucen. bnarogaps
nocrnefoBaTenbHOMY  PacLUMPEHUIO  Kpyra WUCMOMb3yeMbIX YuCerT U 3HAKOMCTBY C
BO3MOXHOCTAMM  UX NPUMEHEHUS ANS  peleHus pasnuuHbiX  3ajad  (hopmupyeTcs
npeacTaBfeHne O eguHCTBE MaTeMaTUKM Kak Hayku U ee ponv B MOCTPOEHUW Moaenemn
pearnbHOro Mupa, LWMPOKO UCMONb3ytoTCst 0600LEeHMEe N KOHKpeTU3aums.

13.2. IluHnsa "YpaBHeHNs N HepaBeHCTBa" peannayeTcs Ha NPOTSKEHMM BCcero obyyeHus
Ha ypoBHe cpefgHero obulero obpasoBaHus, MOCKOSbKY B Kaxaom pasgene [lporpammbl
npeaycMOTPEHO peLLeHne COOTBETCTBYOLLMX 3afad. B pesynsrate obyvatowmnecsa osnagesatoTt
pasnMYHbIMKU  METOAAMW peLleHUs pauMoHarnbHbIX, UPpPaLMOHasibHbIX, MOKa3aTeNbHbIX,
norapumMmyeckmx n TPUroHOMETPUYECKUX YPaBHEHUI, HEPABEHCTB U CUCTEM, a Takke 3aaay,
cogepxawux napametpsbl. [MonyYyeHHble YMEHUs LUMPOKO MCMOMb3YTCA NpWU UccrnefoBaHum
PYHKLMIN C NOMOLLIbIO MPON3BOAHON, MPU peLLEeHnn MPUKNagHbIX 3a4ad U 3agay Ha HaxoxaeHve
HaNBONbLUNX N HAUMEHbBLUNX 3HaYeH PyHKUMK. [JaHHas coaepaTernbHasi MMHUSA BKIIOYaET B
cebsa Takke POpMMpPOBaHME YMEHMIN BbINONHATL pacyeTbl N0 dopmyrnam, npeobpasoBaHus
paunoHanbHbIX, MppauMoHarbHbIX U TPUFOHOMETPUYECKUX BbIPaXXEHUN, a TakKe BblpaXXeHuH,
copgepxawux crteneHn u norapudmel. bnarogaps mdydeHuto anrebpanyeckoro marepuana
NpouCXoauT AanbHewllee pasBUTUE  anropuTMUYECKOro UK abCTPaKTHOrO  MbiLUSIEHUS
oby4atoLmxcs, POPMUPYIOTCA HaBbIKM OEAYKTUBHBLIX pacCyXaeHu, paboTbl C CUMBOMbHBIMU
dopmamn, npencTaBneHUs 3aKOHOMEPHOCTEN W 3aBUCMMOCTEN B BWAE pPaBEHCTB U
HepaseHcTB. Arrebpa npeanaraeT 3 eKTUBHbIE MHCTPYMEHTbI 4115 peLLeHUs MPakTUYEeCKnX 1
€CTEeCTBEHHO-Hay4HbIX 3a4a4, Harnmsa4HO 4eMOHCTPUPYET CBOM BO3MOXHOCTU Kak A3blka HayKu.

13.3. CopepxarenbHo-metoauyeckas nuHUA  "OyHKUMM 1 rpadukn"  TecHo
nepenneTaeTcsa ¢ ApyrMMu NUHUAMU y4eBHOro Kypca, NOCKOMbKYy B KAKOM-TO CMbICfie 3afaeT
nocnegoBaTenbHOCTb  M3yveHWs matepuana. WM3yyeHne cTeneHHOW, MoKasaTenbHOW,
norapnmMmMyeckon U TPUroHOMeTPUYECKUX OYHKLINA, X CBOUCTB U rpaddmKoB, NCMOSib30BaHMe
YHKUMA NS pelleHus 3adad u3 pyrux y4yebHbIX nNpeamMeToB U pearibHOM KU3HW TECHO
CBSI3aHO Kak C MaTeMaTu4eCcKkMM aHanu3oMm, Tak 1 C peLleHneM ypaBHEHU U HepaBeHCTB. Npn
aToM 6onblwoe BHUMaHVE yaensetcs (OPMUPOBAHUIO YMEHUS BblpaxaTb opMyrnamu
3aBMCUMOCTU MEXAY PasfMyYHbIMWU BENNYMHAMU, NCCMEL0BaTb NOSyYeHHbIe (PYHKLMW, CTPOUTD
ux rpadpukn. Matepman 3Ton cogepXaTenbHOW IMHUM HaueneH Ha pasBuTue yMeHun wu
HaBbIKOB, MO3BOMSAIOLNX BblpaXaTb 3aBUCMMOCTU MEXAy BenMYuMHaMmu B pasnnyHon dpopme:
aHanuUTU4eckon, rpadpuyeckorn Wn crioBecHowW. Ero wmsyyeHne cnocoGCTBYeT pasBUTUIO
anropMTMUYECKOro MbILLIEHNS], CMOCOBHOCTM K 0O60OLLIEHNIO U KOHKPETM3ALMN, UCNOMBb30BaHWUIO
aHanorum.

13.4. CopepxatenbHaa nuHuMa "Hadana wmatemaTuyeckoro aHanm3a" no3Bonser
CYLLECTBEHHO pacLUMpUTb KPYr Kak MaTteMaTU4eckux, Tak U NPUKNagHbIX 3agad, OOCTYMHbIX
obyyaroLmMMcs, Tak Kak Yy HUX NOosBNSETCA BO3MOXHOCTb CTPOUTL rPadduKm CROXHBIX (OYHKLWA,
onpeaensTb UX HanbornblUME U HAUMEHbLUNE 3HAYEHUS!, BbIYUCIIATL Nrowaan uryp n obbemsl
Ten, HaxoauTb CKOPOCTU U YCKOPEeHUst npoueccoB. [laHHas cogepxaTernbHasa NMHUSA OTKPbIBaeT
HOBbl€ BO3MOXXHOCTW MOCTPOEHUSI MaTeMaTU4ECKUX Moaenemn peanbHbIX CUTYaL Wi, NO3BONAEeT
Haxo4uTb Hawnydllee pelleHue B NPUKNagHbIX, B TOM YMCIEe COLManbHO-9KOHOMUYECKUX,
3afjayax. 3HAKOMCTBO C OCHOBaMM MaTeMaTMYECKOro aHanmsa cnocobCTBYET pasBUTUIO
abcTpakTHOro, oopMarnbHO-ITOMMYECKOro 1 KpeaTuBHOIO MbIWEHNS, (hOPMUPOBAHUIO YMEHUI
pacno3HaBaTb NPOSABIIEHMS 3aKOHOB MaTeMaTUKKN B Hayke, TeXHUKe 1 nckyccrtee. Oby4yatowmecs
Y3HaloT O BblAAOLWNXCS pesyrbraTtax, NoslyYeHHbIX B XOA4e pasBUTUS MaTemMaTuKU Kak Hayku, 1

PM OVYT1.01.03 MaTtemaTuKka CtpaHuua 11 n3 50



06 1x aBTOpax.

13.5. CoaepxartenbHo-meTogmnyeckas nuHns "MHoxecTBa 1 normka" Bknoyaet B cebs
3MEMEHTbl TEOPUM MHOXECTB M MaTeMaTUYECKOW JOTvKU. TeopeTMKO-MHOXECTBEHHbIE
npeacTaBneHnsi NPOHU3bIBAOT BECb KypC LLKOMIBHOM MaTemMaTvku M npegnaraloT Havbonee
YHMBEpCcarnbHblA A3blK, 00bEeOUHAIOWMI BCE pa3fenibl MaTeMaTUKM U ee MNPUIOXEHUA, OHU
CBSI3bIBAlOT pasHble MaTeMaTUYECKNE OUCLMNINHBI U UX NPUNOXKEHUS B eAnMHOE Lenoe. BaxHo
AaTb BO3MOXHOCTb 00y4atoLLeMycsi MOHUMaTb TEOPETUKO-MHOXKECTBEHHbIN A3blK COBPEMEHHOM
MaTeMaTUKN N UCMONb30BaTb €ro A1 BbIpaXEHMS CBOMX MbiCen. [pyrim BaXKHbIM MPU3HAKOM
MaTeMaTMKM Kak Hayku crnegyeT npu3HaTb CBOWCTBEHHYH) €W CTpOrocTb OB6OCHOBaHUN W
cnegoBaHWe OMNpederneHHbIM npaBunaM  MNOCTPOEHMSI  OOKa3aTenbCTB. 3HAKOMCTBO C
3afleMeHTaMn MaTeMaTU4eCKOM FOorMku CnocobCTBYET pPasBUTUIO JIOMMYECKOTO  MbILUIeHUs
obyyatoLmxcs, NO3BOMSET UM CTPOUTb CBOWM PaCCyXOEHUS Ha OCHOBE NOrMYeckux npaswn,
PopMUPYET HABbIKU KPUTUHECKOTO MbILLSTEHUS.

14. B yyebHom Kypce "Anrebpa n Hayana maremaTM4eckoro aHanmsa" npucyTCTByHOT
OCHOBbl ~ MaTeMaTW4ecKoro  MOAENUpPoBaHWA,  KOTOpble  Mpu3BaHbl  cnocobcTBOBaTb
POPMMPOBAHNIO HABLIKOB MOCTPOEHUS MOAENen pearnbHbIX CUTyauuni, UCCNeaoBaHUs 3TUX
MoZenen c MOMOLbI annapata anrebpbl M MaTteMaTU4ecKoro aHanuaa, MHTeprperauum
NONyYeHHbIX pe3ynsraToB. Takue 3afaHusi BMfeTeHbl B KaXXAbIN M3 pa3genoB nporpammbl,
MOCKOMbKY BECb MaTepuarn y4ebHOro Kypca LUMPOKO UCMONb3YeTCa AN pelleHnst NpUKnagHbIX
3agady. [py peweHun peanbHbIX NPaKTUYECKMX 3agady  obydatowmecs  passBuBatoT
HabnoaaTenbHOCTb, YMEHNE HaxoAuTb 3aKOHOMEPHOCTU, abcTparmpoBaTbCsi, MCMOSb30BaTb
aHanorno, o6obLiaTte M KOHKpeTuanposatb npobnemy. [eatenbHOCTb MO (OOPMMPOBAHUIO
HaBbIKOB peLLeHNsA NPUKNagHbiX 3agaq opraHM3yeTcsi B NpoLiecce nsyvyeHnsi Bcex TeM y4ebHoro
Kypca "Anrebpa n Hayana maremaTuyecKkoro aHanmsa".

Y4yeOHbIn Kypc "leomeTpusa".

1. BaxHOCTb y4eBGHOro Kypca reoMeTpum Ha ypoBHe cpegHero obuiero obpa3oBaHus
obycrnoBrneHa npakTU4ECKOW 3HAYMMOCTLIO MeTanpegMEeTHbIX U MNpegMETHbIX pe3ynbTaToB
00yYeHnss reoMeTpun B HarnpasfeHUN JIMYHOCTHOIO pa3BUTMS OBy4atomnxcs, (OpMUPOBaHUS
PYHKLMOHANbLHON MaTemMaTUYeCcKOW pPaMOTHOCTW, MU3YYeHUs OpYruX YYeOHbIX AUCLMNINH.
Passutne y obyvawowmxcs MpaBuribHbIX MPeacTaBleHMn O CYLWHOCTM UM MPOUCXOXOEHUM
reoMeTpmyeckux abCcTpakuui, COOTHOLLIEHUM peanbHOro U naeanbHOro, Xxapaktepe OTpaXeHus
MaTemMaTMyYeCcKon HayKom SBNEHUA U NpoLLeCcoB peanbHOro Mupa, MecTe reomeTpun B cucteme
HayK 1 ponun MatemMaTu4eckoro MogenmpoBaHnst B HAy4YHOM MO3HAHUK 1 B NPaKTUKe crnocobecTByeT
OPMMPOBaAHNIO HAYYHOrO MMUPOBO33PEHUSA OOyYaloWMXCH, a TakKe KayeCTB MblEeHUs,
HeobXxoaMMbIX 4NA aganTaumn B COBPEMEHHOM obLuiecTBe.

2. leomeTpusa aBnseTca ogHUM M3 6a30BbIX NPegMETOB Ha YpPOBHE cpegHero obuiero
obpasoBaHusi, Tak Kak obecrnedvMBaeT BO3MOXHOCTb U3YYEHUS KakK OUCUUMIIMH eCTEeCTBEHHO-
Hay4YHOW HanpaBNeHHOCTU, TaK U T'YMaHUTapHOMN.

3. Nornyeckoe MblwneHne, opMmvpyemMoe npu U3yvyeHuM oBy4aroMMUCA MOHATUMHbBIX
OCHOB reoMeTpuM U MNOCTPOEHUM LEMOYKM JIOTMYECKMX YTBEPKAEHUMW B XOA4e pelleHus
reoMeTpu4yeckMx 3agay, yMeHue BblgBuUraTb W onpoBepratb rMNoTesbl HemnocpeacTBEHHO
NCMONb3YITCA NPU pelleHnn 3agadvy ecTeCTBEeHHO-Hay4HOro uukna, B 4YacTHOCTM U3 Kypca
PUINKN.

4. OpueHTauus 4enoBeka B MPOCTPaAHCTBE - YCNOBME €ro coumanbHOro 6bITus, dopma
OTPaXXeHUs1 OKpyXXaroLLero Mvpa, ycrioBue yCnewHoro no3HaHusa 1 akTMBHOro npeobpasoBaHus
pencreutenbHocTn. OnepmnpoBaHue NpocTpaHCTBEHHLIMM obpazamn 00bEeAHSIET pasHble BUAObI
y4yebHOM 1 TPyaoBOW AeATEeNbHOCTU, SABMSETCA OAHUM U3 NPOECCUOHANBHO BaXKHbIX KayecTs,
NO3TOMY akTyanbHa 3agjada opMMpoBaHuUs y 0ByYatoWMXCA NPOCTPAHCTBEHHOIO MbILLUMEHUS

PM OVYT1.01.03 MaTtemaTuKka CtpaHuua 12 n3 50



KaK pasHOBMOHOCTU OOpPa3HOro MbIWSIEHNA - CYLWIECTBEHHOrO KOMMOHEHTa B MNOArOTOBKE K
NPaKTUYECKOn AeATENbHOCTU MO MHOMUM HarnpaBneHUsIM.

5. Llenb ocBoeHus nporpammbl y4ebHoro kypca "leomeTtpua” Ha 6a3oBoM ypoBHE 0bydeHns
- obuwieobpasoBaTenbHoe UM 06LLEKYNLTYpPHOE pas3BuTMEe OBy4varoWmxca Yepes obecneveHue
BO3MOXHOCTM NPUOBPETEHNST N UCMNOSNb30BAHUSI CUCTEMATUYECKUX FEOMETPUYECKMX 3HAHUA W
OenCcTBUr, cneundmyHbIX reOMEeTPUN, BO3MOXXHOCTU YCMELUHOro NpodorikeHnsa obpa3oBaHns no
cneumanbHOCTSM, He CBA3aHHbIM C NPUKNaaHbIM UCNOSIb30BaHWEM FreOMETPUN.

5.1. lNpuopuTeTHbIMM 3ajadyamm ocBOoeHus1 ydebHoro kypca "leomeTpun" Ha Gas3oBOM
YPOBHE SABNAOTCS:

dopMMpoBaHMe NpeacTaBneHns 0 reoOMeTpUM Kak 4acTv MUPOBON KyrbTypbl U OCO3HaHMe
ee B3aMMOCBSA3N C OKpYXXatoLw MM MUPOM;

dopMrpoBaHMe NpeacTaBneHns O MHOrorpaHHUKax u Tenax BpalleHUs Kak O BaKHEWLINX
MaTeMaTUYECKNX MOAENSX, MO3BOSIAIOLLMX ONUCHIBATL M U3yYaTb pasHble SBMEHNS OKpYXKatoLLero
MUpa;

dopMMpoBaHMe yYMEHWs1 pacrnosHaBaTb Ha YepTexax, Mogensix U B pearnbHOM Mupe
MHOFOrpaHHUKN 1 Tena BpaLLeHus;

OBnageHne MetogamMum peleHuss 3adad  Ha  MOCTPOEeHUA Ha  n30bpaxeHusax
NPOCTPAHCTBEHHbLIX OUryp;

dopMMpoBaHME YMEHUS onepmpoBaTb OCHOBHLIMU MOHATUAMU O MHOTOrpaHHUKax u Tenax
BpaLleHnsi N UX OCHOBHbIMY CBONCTBAMU;

OBNnageHne anropyuTMamy peLlleHMsi OCHOBHbIX TUMOB 3adad, (POPMUPOBAHWE YMEHWUS
NPOBOAUTb HECNOXHbIE [AOKa3aTerlbHble PacCyXOEHWUs B XO4E PeLleHUs CTepeoMETPUYECKMX
3aJay 1 3agay c NpakTUYeCcKMM coaepXaHuem;

pasBuTMe  MHTENMeKTyanbHblX M TBOPYECKUX  crnocobHocTen  obydatomxcs,
no3HaBaTeNbHON aKTUBHOCTU, UCCIEQ0BATENbCKUX YMEHUIN, KPUTUYHOCTU MbILLMIEHWS;

dopmupoBaHMe (PyHKUMOHANbHOM [PaMOTHOCTW, pPENEeBaHTHON rEeOMETPUN: YMEHue
pacno3HaBaTb MNPOSABMEHUA TFE€OMETPUYECKMX MOHATUN, OOBLEKTOB WM 3aKOHOMEPHOCTEN B
peanbHbIX XU3HEHHbIX CUTYaUUSAX U NpU U3yYeHUU Opyrux yd4ebHbIX npegMeToB, NposiBNEHUs
3aBUCUMOCTEN U 3aKOHOMEpHOCTEN, PopMynmnpoBaTb WX Ha A3bIKe reoMeTpun U cosfasaTb
reoMeTpu4eckme Mogenu, NPUMEHsITb OCBOEHHbLIN reoOMEeTpUYECKUA annapaT ANs pelueHns
NPaKTUKO-OPUEHTUPOBAHHLIX 3a4a4, UHTEPNPETMPOBATL M OLIEHNBATL NOSyYeHHbIE pe3ynbTaThl.

5.2. OTnuuMTEnsHON OCOBEHHOCTLIO MPOrpamMMbl MO FEOMETPUN SABMSETCA BKIOYEHWE B
KypC CTepeoMeTpuM B Hayarne ero udydeHusi 3agad, pellaemMblX Ha YpPOBHE WHTYUTUBHOMO
No3HaHWsA, 1 onpegeneHHblM 06pa3om opraHu3oBaHHas paboTa Hag HUMW, YTO CNOCOBCTBYOT
pasBUTUIO  JIOTMYECKOTO W MPOCTPAHCTBEHHOIO  MbILWMEHUS, CTUMYNMPYET MpoTEeKaHue
WHTYUTUBHbIX NPOLIECCOB, MOTUBUPYET K AarbHENLEeMY N3y4eHno npegmera.

5.3. lNpegnoyteHrne oTAaeTCa HarnsgHO-KOHCTPYKTMBHOMY MeTody obyyeHus, TO eCcTb
TeopeTnyeckme 3HaHUA MMEIOT B CBOEN OCHOBE HENOCPenCTBEHHOE OTHOLIEHUE K NpeaMeTHO-
NPaKTUYECKOW AesATeNbHOCTU. Pa3BuTne NpocTpaHCTBEHHbIX NPeACTaBneHnn y obyyatowmxca B
Kypce CTepeoMeTpuu NPOBOAUTCHA 3a CYET pelleHus 3adad Ha co3gaHve NpPOCTPaHCTBEHHbLIX
obpa3oB M 3agad Ha oOnepuvpoBaHME MNPOCTPAHCTBEHHbIMM ob6pasamu. CosgaHue obpasa
NpoBOAMTCA C WCMOMb30BaAHWEM HarnsgHoCcTW, a onepuvpoBaHWe o6pasoM - B YCHOBUSAX
OTBMEYEHUS OT HArMSAAHOCTU, MbICIIEHHOTO N3MEHEHMWS €ro UCXOL4HOrO CoAepXXaHusl.

6. Lenb  ocBoeHuss nporpammbl  yyebHOro  kypca «eomeTpus» Ha yrnyb6néHHom
YPOBHE — pasBuUTUE UHOANBMAYATbHbIX CMOCOOHOCTEN, 00yYatoLWMXCs NPU U3y4YEeHUN reOMETPUMN,
Kak cocTaBnsowen npegmetHon obnactn «Marematmka u nHdopmaTukay yepes obecneyeHne
BO3MOXHOCTU NMPUOBPETEHNSA N UCNONBb30BaHUA Boree rybokux reoMeTpuYecknx 3HaHUn W
OENCTBUI, CNeUUdUYHbIX FeOMETPUM, N HEOBXOAMMbIX ONsi yCnewHoro npodeccnoHanbHoro
obpa3oBaHusi, CBA3AHHOTO C UCMOMb30BaHWEM MaTeMaTUKN.
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6.1. [MpvopuTteTHbIMM 3agadamMym Kypca reoMeTpum Ha  yrnybnéHHoMm  ypOBHe,
pacLUMPSAIOWNMN 1N YCUNUBAOLWNMUN KypC 6a30BOro YpoBHS, SBIAIOTCS:

- paclwmpeHne npeacTaBrneHMs O T[eoOMeTpUM Kak 4acTM  MUPOBOW  KynbTypbl U
opMMpOBaHME OCO3HAHUSA B3aUMOCBSI3M FTEOMETPUN C OKPYKatoLL MM MUPOM;

- oopMMpoBaHMe NpeacTaBleHna O MNPOCTPAHCTBEHHbIX (urypax Kak O BaXKHEWLINX
MaTeMaTUYeCKNX MOAENSX, MO3BOSIAIOLLMX ONUCLIBATL U U3yYaTb pasHble SBMEHUS OKpYXKatoLLero
Mupa, 3HaHWEe NOHATUIHOro annaparta no pasgeny "Crepeometpusa” y4ebHOro Kypca reomeTpuu;

- bopMMpoBaHME YMEHUSA BNageTb OCHOBHbLIMU MOHATUSIMU O NPOCTPAHCTBEHHBIX dourypax
N NX OCHOBHbIMW CBOWCTBaMMW, 3HaHWE TeopeMm, POPMYN MU YMEHUE UX MPUMEHATb, YMEHUs
A0Ka3blBaTb TEOPEMbI U HaXOAUTb HECTaHAAPTHbIE CNOCOObLI pelleHns 3aaay;

- bopMMpOBaHME YMEHWs pacrno3HaBaTb Ha YepTexax, MOAEnsxX U B pearlbHOM Mupe
MHOFOrpaHHUKN 1 Tena BpaLleHWs, KOHCTPYMpPOBaTb reOMETPUYECKNE MOLENN;

- popMMpoBaHME  MOHUMaHUs BO3MOXHOCTH akCMOMaTUYeCKoro  MOCTPOEHUs
MaTemMaTUyecknux Teopuin, PopMUpPOBaHUE MOHMMAaHUSA PONM akCUMOMATUKW MpU NpoBedeHun
paccyXgeHuu;

- bopMMpOBaHME YMEHUS BNadeTb MeTo4aMy [0Ka3aTenbCTB U anropuTMOB peLUeHus,
YMEHUST WX MPUMEHATb, NPOBOAUTL [JOKa3aTerbHble pPacCyXOEeHUs B Xo4e pelleHus
cTepeoMeTpuyeckux 3ajady W 3agad C MpakTUYecKUMm coaepaHvem, ¢opMUpoBaHue
NPeacTaBreHnss O HeobxoaMMOCTM [oKasaTenbCTB MNpuv  OBOCHOBAHWMM  MaTeMaTUYECKMX
YTBEPXOEHUA N PONY aKCMOMATUKN B NPOBEAEHUN AeAYKTUBHbBIX PacCyXaeHWUN;

- pa3BuMTME W COBEPLUEHCTBOBAHWE WHTEMNNEKTYarbHbIX M TBOPYECKMX CNOCOOHOCTEWN
obyyvaloLmxcs, no3HaBaTeNbHOM aKTMBHOCTWU, WCCNenoBaTeNibCKUX YMEHWUA, KPUTUYHOCTM
MbILLSIEHWS, HTEPECA K N3YYEeHUIO reoMeTpuK;

- popmMupoBaHMe YHKUNOHANbLHOW PaMOTHOCTW, PeneBaHTHOW reoOMEeTpUnN: YMeHUs
pacno3HaBaTb MPOSBNEHUST TEOMETPUYECKMX MOHATUN, OOBLEKTOB W 3aKOHOMEPHOCTEN B
peanbHbIX XU3HEHHbIX CUTYaUUAX U NpU M3yYeHUU OPYrnx y4eOHbIX NpeamMeToB, MposiBieHUs
3aBMCUMOCTEN M 3aKOHOMEPHOCTEW, MOAENMPOBaHUA pearnbHbIX CUTyauuni, WUccrneLoBaHus
NOCTPOEHHBIX MOAENen, MHTepnpeTaLmm NonyyYeHHbIX pesynbLTaToB.

6.2. OCHOBHbIMK coaepKaTenbHbIMU NNMHUAMMU Kypca «eomeTpuny asnstotcs: «lpsamble n
NMOCKOCTM B NPOCTPaHCTBEY», «MHOororpaHHukMy, «Tena BpalleHusi», «Bektopbl 1 KoopauHaThl B
NPOCTPaHCTBEY, «[BMKEHNSA B NPOCTPAHCTBEY.

6.3. CcopmynumpoBaHHoe B PIFOC COO TpeboBaHMe "ymMeTb onepupoBaTtb MOHATUAMMU",
peneBaHTHbIX rEOMETPUM Ha yrrybneHHOM ypoBHE OOyYeHusi, OTHOCUMTCA KO BCEM
cogepxaTtenbHbIM  NIMHUSAM  y4eBHOro Kypca, a (OpPMUPOBaHME FIOTMYECKUX YMEHWUN
pacnpegenseTcsa no cogepxartenbHbiM NuHUAM. CogepxxaHne obpasoBaHuUsi, COOTBETCTBYIOLLEE
npeaMeTHbIM pesynbratam ocBoeHuss PenepanbHon paboyert nporpaMmmbl, CTPYKTYpUpPOBaHO
TakuMm obpas3om, 4ToObl KO BCEM OCHOBHbIM, MPUHLMNMANbHLIM Bonpocam obyvatowmecs
obpaliannucb HEOAHOKPATHO, YTO MO3BOMSET OpraHu3oBaTb OBflaJeHWe reoMeTPUYECKUMM
MOHATMAIMM W HaBblKaMW MOCMeAOoBaTENlbHO W MOCTynaTenbHO, C cobnogeHneM npuHumMna
NPEEMCTBEHHOCTM, a HOBble 3HaHWSA BKMOYaTb B OOLWYD CUCTEMY [EOMETPUYECKMX
npeacTaBneHnin obyyarowmnxcs, pacmpsas u yrmybnsa ee, obpasya NpoyHble MHOXECTBEHHbIE
CBA3N.

6.4. Nepexoa K U3y4yeHuto reoMeTpun Ha yrinyb6rnéHHOM YpOBHE NO3BOSIAET:

- cosgatb ycrnosust ana anddepeHumaumm obyyeHusi, NOCTPOEHUS WHOMBUAYANbHbIX
obGpasoBaTenbHbiX MporpamMm, obecneunTtb  yrnybreHHoe Uu3yvyeHne TreoMeTpum  Kak
cocTasnstoLen yyebHoro npeameta "MaTtemaTuka";

- NOArOTOBUTL OBYyYalLMXCA K MPOOOSMKEHUIO U3yYEHUss MaTeMaTukn ¢ y4yeToM Bblbopa
OyayLwien npodeccun, obecneymBas NPeemMCTBEHHOCTb MexXay 0OLWuM 1 NpodeccnoHanbHbIM
oGpasoBaHueM.
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Y4yeOHbIN Kypc "BepoATHOCTb U cTaTUCTUKA".

1. Y4ebBHbI Kypc "BepoAaTHOCTb M cTaTUCTMKa" 6a30BOro ypoBHS SABNAETCA NPOAOIPKEHNEM
N pasBUTMEM OOHOUMEHHOIO Y4eBHOro Kypca 6a3oBOro ypoBHS OCHOBHOMO obLuero obpasoBaHus.
Y4eBHbIv KypcC npeaHasHaveH ang opMmpoBaHns y oby4arroLmxca CTaTUCTUHECKON KynbTypbl U
NMOHMMaHWS PONN TEOPUN BEPOATHOCTEN KaK MaTeMaTU4YecKoro WHCTPYMEHTa Ans U3yveHus
Cny4YarHbIX COObITUA, BENWYNH K npoueccoB. [Mpu usyveHnn yyebHoro kypca oborawiatorcs
npeacTasneHnss obyyawLmxca O MeTodax UccrnegoBaHUs U3MEHYMBOro Mupa, pasBuBaeTcs
NOHMMaHWE 3Ha4YMMOCTU M OBLLHOCTU MaTeMaTUYeCKMX METOO0B MO3HAHWUS Kak HEOTbeMIIEMOM
4YacTW COBPEMEHHOIO eCTECTBEHHO-HAYYHOro MUPOBO33PEHMS.

2. CogepxaHue y4yebHOro Kypca HarnpasneHo Ha 3akpensieHne 3HaHUM, NOSyYeHHbIX Nnpu
N3y4YeHnM Kypca Ha ypoBHE OCHOBHOrO obLero obpasoBaHusl, 1 Ha pasBuTMe npeactaBneHumn o
CNnyYarHbIX BEMMYMHAX M B3aUMOCBA3AX MEXOY HUMW Ha BaXKHbIX NMpUMepax, CHXKeTbl KOTOPbIX
NOYeprnHyThl N3 OKpyKatoLLlero mupa. B pesynstate y 0by4atowmxcsi AOmMKHO chOpMUPOBaTHCS
npeacTaBrneHne O Haubonee ynoTpedbuTenbHbIX W OBWMX MaTemMaTU4eckux Mogensx,
UCrnonb3yemblX [Afsi  OMUCaHUS  aHTPOMOMETPUYECKMX W OeMOorpadpUyecKnX  BEMUYUH,
norpeLHocTe B pPasnMYHOro poga W3MepeHusax, AOnuTenbHoCcTM 6e30TkasHoW paboThbl
TEXHUYECKMX YCTPOUCTB, XapakTepuUCTUK MacCOBbIX ABIEHWUI U NPOLIECCOB B 06LLeCTBe.

3. B cootBeTCTBUM C yKa3aHHbIMU LEnsiMu B CTPYKType y4yebHoro kypca "BeposTHOCTb U
cTatucTuka" Ona ypoBHA cpegHero obuiero obpasoBaHuss Ha 6a3o0BOM YpOBHE BblAeneHbl
crneaylolne OCHOBHble codepXaTtenbHble nuHuMK: "CrnyyYanHble cOObITUSE U BEPOATHOCTM',
"CnyyvaiHble BENU4YMHbI 1 3aKoH 6onblumx ymcen".

4. BaxHyto 4acTb y4ebHOro Kypca 3aHMmaeT U3ydeHne reoMeTpmyeckoro n GHOMManbHoro
pacnpegeneHMn M 3HaAaKOMCTBO C WX HeNpepbiBHbIMM aHanoramuM - rnokasaTeflbHbiM U
HOpMasnbHbIM pacnpegeneHusamMu.

5. CopepxaHve nuHum "CriydarHble cCOObITUS UM BEPOATHOCTU" CRYXUT OCHOBOW ANS
dopMMpPOBaHUS NPEACTaBMEeHUA O pacnpefeneHun BeposATHOCTEN Mexady 3HauYeHUsMu
CrnyYanHbIX BENMUYMH, a Takxke aTa NMHUS Heobxoamnma Kak 6asa Ansg nsyydeHunst 3akoHa 6onbLLmx
yncen - yHOaMeHTanbHOro 3akoHa, AEWCTBYHLIEro B npupode M oblecTBe U UMetoLlero
MaTemaTuyeckyto  opmanmsaumio. Cam  3akoH 6onblumMx  yucen npegnaraetca B
O3HaKOMUTENBHOW hOpMe C MUHUMASbHBIM UCNOSb30BaHMEM MaTtemMaTUyYeckoro hopmarnmama.

6. TeMbl, CBSI3aHHbIE C HEMNpEepbIBHbIMA ClyYanHbIMU BENMYMHAMN, aKLEHTUPYHOT
BHMUMaHME 0Oy4YaloWwmMXCsd Ha OMNUCaHUM U U3YYEHUW CryYarHbIX SBSIEHUA C MOMOLLBHO
HenpepbIBHbIX PYHKUNA. OCHOBHOE BHUMAaHWE yaenseTcs nokasaTenbHOMY Y HOpMasribHOMY
pacnpegeneHuam, nNpy 3Tom npeanonaraeTca 03HakoMUTENbHOE U3yyeHve MaTepuana 6es
AoKasaTenbCTB NPUMEHSIEMbIX (DaKTOB.

7. Y4yebHbin Kypc «BeposiTHOCTb WM cTaTUCTMKa» YriyOGnéHHOro ypoBHSA sBNSiETCA
NPOAOIMKEHNEM M Pa3BUTUEM OLHOMMEHHOro y4ebHOro Kypca yrinyo6rnéHHOro YpoBHS OCHOBHOM
wkonbl. Kypc npeaHasHayeH Ang oopMmpoBaHus y obyyaroLmnXca CTaTUCTUYECKOW  KyNbTypbl
MW MNOHMMaHUA  ponn  Teopunm  BEPOATHOCTEW KaK MaTeMaTU4eCcKOro MHCTpPyMeHTa Ans
N3y4YeHust criydamHblX cobblTui, BenuumH U npoueccoB. [Mpu nsyvyeHun kypca oborailarorcs
npeacTtaBneHys obydalromxca 0 MeTogax UccrnedoBaHWs U3MEHYMBOrO Mupa, pas3BvBaeTCs
NOHMMaHWE 3HA4YMMOCTU U OBLLHOCTM MaTeMaTUYeCKUX METOL0B NO3HAHUA Kak HeOTbeMIIEMOM
4YacTu COBPEMEHHOIo eCTECTBEHHO-HAaY4YHOIO MUPOBO33PEHMUS.

8. CoaepxaHue y4ebHOro Kypca HanpaBneHo Ha 3akpenneHue 3HaHWN, NOoyYeHHbIX Npu
N3y4YeHnn Kypca Ha ypoBHE OCHOBHOro obLiero obpasoBaHus, U Ha pa3Butue npeactaBneHni o
CNnyYarHbIX BEMMYNHAX Y B3aUMOCBA3SAX MEXOY HUMW Ha BaXHbIX NpUMepax, CIoXXeTbl KOTOPbIX
noYeprnHyTbl U3 OKpyXatowero mupa. B pesynbTtate y oby4vatowmxcsi 4OmKHO chopMmMpoBaThLCS
npeacrtaeneHve o Haubonee ynoTpebuTenbHbIX W OOWMX MaTemMaTU4eckux Moaensix,
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UCnomnb3yemblXx Ans  ONMCaHuMsl  aHTPOMOMETPUYECKMX W AeMOorpapuyeckux  BesiMuuH,
MorpelHocTen B pasnnyHble poda W3MEepeHusiX, ONMTenbHOCTM 6e30TkasHoM paboTbl
TEXHUYECKNX YCTPOMCTB, XapaKTepUCTUK MacCOBbIX IBNIEHWI 1 NpoueccoB B obLiecTse. Y4ebHbIN
Kypc aBnsietca 6a3on ons 0CBOEHMSI BEPOATHOCTHO-CTAaTUCTUYECKMX METOAOB, HEOBXOOUMbIX
cneuvanuctaMm He TOMbKO WHXEHEPHbIX CreunanbHOCTEN, HO Takke couunanbHbIX W
NCUXONOrMYECKMX, MOCKOSIbKY COBPEMEHHble OOLEeCTBEHHbIE Hayku B 3HAYMTENbHOW Mepe
nCnonb3ylT annapat aHanu3a 6onblwunx [aHHbIX. LleHTpanbHyto 4actb ydebHoOro Kypca
3aHUMaeT obcyxaeHne 3akoHa OonbluMX uYucen - yHAAMEHTanbHOro 3akoHa NpUpPOAbl,
MMEIOLLLEro MaTeMaTmMYeCKyto doopmManmsauuio.

9. B COOTBETCTBMU C YKa3aHHbIMU LIENSIMN B CTPYKType y4ebHoro Kypca «BeposiTHOCTb 1
cTaTtucTVKay Ha yrnybrnéHHOM ypoBHe BblAeneHbl OCHOBHbIE cofepKaTernbHble NNHWK:
«Cny4ariHble cobbITuA " BEPOATHOCTU» U «Crny4vanHble BENUYMHBI U 3aKOH
6onbLWKX Yncen».

10. NlOMMMO OCHOBHbLIX JIMHUIA B KypPC BKIHOYEHbI 3fIEMEHTbI Teopun rpadoB 1 Teopun
MHOXeCTB, HeobXxoaMMble Ans NOMIHOLEHHOro OCBOEHMS MaTepuana gaHHoro y4ebHoro Kkypca u
CMEXHbIX MaTeMaTUYECKNX y4EOHbIX KypCOB.

11. Cogepxanune nuHun «CnyyanHble COBLITUS N BEPOATHOCTU» CIYXXUT OCHOBOW ANS
dopMupoBaHns MpeAcTaBfieHUn O pacnpeferieHMM BeposTHOCTEM MexXay 3HavyeHUsMr
CNny4YarHbIX BenuuuH. BaxHylo 4YacTb B 3TOW copepXaTenbHOW NMHUMM 3aHMMaeT u3y4vyeHue
reoMeTpuyeckoro n OuMHOMMANbHOro pacnpedeneHun M 3HaAKOMCTBO C WX HENpPepbIBHbIMU
aHanoramu — nokasaTtesibHbIM 1 HOpMarbHbIM pacrnpeneneHusaMu.

12. TeMmbl, CBS3aHHbIE C HenpepbIBHLIMA ClyYyanHbIMU BenMYMHamMun u
pacnpegeneHnsiMi, akueHTUPYIOT BHUMaHME OOy4aloLMXCA Ha ONUCaHUM N U3YyYeHUn
CNnyYarHbIX SIBFIEHUA C MOMOLLbIO HenpepbiBHbIX (PyHKLUMWA. OCHOBHOE BHMMaHue yaensieTcs
nokasaTesibHOMY 1 HOpMaribHOMY pacnpeneneHnsam.

13. B y4yebHOM Kypce npegycmaTtpuBaeTCsi 03HAaKOMUTENbHOE U3YyYeHUEe CBA3N MeXay
CnyYariHbIMX BEMMYUHAMW U ONUCAHNE 3TOW CBS3M C NMOMOLLbIO KO3dhduumMeHTa Koppensumm m
ero BbIOOPOYHOro aHanora. OTU 3NEeMEHTbl COAEpPXaHWsi pas3BuBaloT Temy "[uarpammbl
paccevBaHus", N3y4YeHHyo Ha ypoBHE OCHOBHOIO obLero obpasoBaHus, 1 BO MHOIOM ONvparoTcs
Ha cBeJeHus U3 KypcoB anrebpbl 1 reomeTpun.

14. Ewe OauH 3remMeHT cogepKaHusl, KOTOpPbIN npegnaraeTcsa Ha
O3HAKOMUTENBbHOM YPOBHE — MOCNEeaoBaTENbHOCTL CIlyYalHbIX HE3aBUCUMMbIX COObLITUN,
HacTynawwmx B eguHuuy BpemeHn. O3HakoMmIieHne C pacnpeferneHnem BepOosiTHOCTEWN
KOnuyectBa TaKmx COObITUA HOCUT pPasBMBAKOLLMIN XapaKTep U SABNSETCA akTyarnbHbiM A5iS
Oyoywux abutypmeHToB, MOCTynawWmMx Ha Yy4yebHble cneunanbHOCTW, CBA3aHHble C
06LLECTBEHHBIMI HayKaMu, MCUXONOrMen 1 ynpasneHneMm.
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2. NNAHUPYEMBbBIE PE3YJIbTATbI U3YYEHUSA

B pesynbTaTte nsyyeHus yuebHoro npegmeta CTygeHT JomkeH cchopMMpoBaTh CreaytoLlme pesynbTaThl:

1) NWYHOCTHbIE

PesynbTtart
(us @roc Ccoo0)

YTOYHEHHbIN pe3ynbTar
(us @0OI1 CO0)

OpraHunsauus
LOOCTMXKEeHUA

OueHKa gocTmxeHus

rpa>xxgaHCKoro BOCNUTaHuA:

J1IPre1 CchopMUPOBAHHOCTb rpaXkaaHCcKom
nosvuum oOydaloLerocss Kak aKTUBHOTO W
OTBETCTBEHHOIO YrieHa poccuickoro obLlecTsa;

ChopMMpPOBaAHHOCTb rpaxkgaHckom
nosvuum  obydvalolerocs Kak  aKTMBHOIOM
OTBETCTBEHHOIO YfieHa poccuickoro obLlecTsa,
npeactaBneHne O MaTeMaTU4eCcKMX OCHOBax

bYHKUMOHNPOBAHMUS  PasfMYHbIX  CTPYKTYp,
ABMNEeHUA, npouenyp rpaxgaHckoro obuectsa
(BbIOOpBI,  OMpOCbI U Apyroe),  yMeHue
B3anMOAencTBoBaThb c coumanbHbIMK

MHCTUTYTaMn B COOTBETCTBUN C UX (byHKLI,I/IﬂMI/I n
Ha3Ha4YeHnem

MUcbMEeHHbIE M YCTHbIE
paboThl,
npakTU4Yeckne 3aHAaTUs

YCTHbIE U NMUCbMEHHbIE
Onpochl;
TecTupoBaHue;

Coo06LeHuns no tTemam

JIPrB2 0Cco3HaHMe CBOUX KOHCTUTYLIMOHHbIX NPaB
N  00sA3aHHOCTEN, YyBaXeHWe 3akoHa W
npaBonopsiaka;

0CO3HaHWE CBOWX KOHCTUTYLIMOHHbIX Mpas v
06513aHHOCTEN, YBaXKEHUE 3aKoHa U1
npasonopsaka

MUCbMEeHHbIE M yCTHbIE
paboTbl,
npakTu4eckme 3aHsaTus

YCTHbIE U MNCbMEHHbIE
Onpochl;
TecTupoBaHue;
CoobLeHnsa no tTemam

JIPre3 npuHaTne TpaguuMoHHbIX HaUMOHAasbHbIX,
obLevenoBeyecknx ryMaHUCTUYECKMNX "
OEeMOKpaTUYECKUX LIEHHOCTEN;

npuHATNE TPaaANLNOHHbIX HALMOHalbHbIX,
obLeyenoBeyecknx r'YMaHUCTUYECKNUX U
OEeMOKpaTU4eCKnUX LleHHOCTEN

MMCcbMeHHbIE N YCTHLIE
paboThl,
npakTnyeckmne 3aHsaTus

YCTHbIE U MUCbMEHHbIE
onpocsl;
CoobueHna no tTemam

JIPre4 roTtoBHOCTb MNPOTUBOCTOSATb WAEONOrUK
3KCTpeMuamMa, HauuoHanmama, KceHodobun,
OVNCKPpUMUHALMM MO coumarnbHbIM, PENTUINO3HbLIM,
pacoBbIM, HALMOHAaNbHbIM NPU3HaKawM;

rOTOBHOCTb MPOTUBOCTOATL UAEOMNOMMU
3KCTpeMM3ma, HaumoHanmama, kceHodoouu,
OVUCKPUMMHALIMM MO coLanbHbIM,
PENUMMO3HbLIM, PAcOBbIM, HaLMOHATNbHBIM
npusHakam

MNMucbMeHHbIE N YCTHbIE
paboThl,
npakTu4eckmne 3aHsaTus

YCTHbIE U NMUCbMEHHbIE
Onpochl;
TecTupoBaHue;

Coo06LeHuns no tTemam

JIPre5 rOTOBHOCTb BECTU COBMECTHY0
DeATenbHOCTb B MHTEpecax [paxOaHCKoro
obuwectea, y4yacTBoBaTb B CamoynpaBfieHMN B
o0ueobpasoBaTenbHOM OpraHn3aumm 1 OeTCKo-
FOHOLLIECKMX OpraHu3aumsx;

FOTOBHOCTb BECTU COBMECTHYIO AEATENBHOCTDL B
NMHTepecax rpaxaaHckoro obuecTea,
y4yacTBOBaTb B CaMoynpaBneHnm B
o6LeobpasoBaTenbHOM opraHu3aunm n eTcKo-
FOHOLLIECKMX OpraHM3aumsix

lMMCbMEHHbIE U YCTHBIE
paboTbl,
npakTu4eckme 3aHsaTust

YCTHbIE U NMUCbMEHHbIE
Onpochl;
TecTupoBaHue;

CoobLeHunsa no Temam

JIPre6 yMeHue B3aMMOJENCTBOBATb c
coumarnbHbIMU MHCTUTYTaMKU B COOTBETCTBUM C UX
PYHKUNSMU U HA3HAYEHMEM;

ymMeHune B3auMoAeNCTBOBaTb C coLUmanbHbIMK
MHCTUTYyTaMn B COOTBETCTBUN C UX prHKLI,VIFlMVI
M Ha3Ha4vyeHnem

MUCbMEHHbIE M yCTHbIE
paboTbl,
npakTu4eckme 3aHsaTus

YCTHbIE U MNCbMEHHbIE
Onpochl;
TecTupoBaHue;
CoobLeHunsa no tTemam

JIPrB7  roToBHOCTb K  ryMaHuTapHom U
BOJIOHTEPCKOM AEATENBHOCTY;

FTOTOBHOCTb K ryMaHI/ITapHOIZ n BOJ'IOHTepCKOIZ
AeATeNIbHOCTU

MMcbMeHHbIE N YCTHLIE
paboThl,
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PesynbTtart
(us @roc Ccoo)

YTOYHEHHbIN pe3ynbTar
(us ®0OI1 CO0)

OpraHunsauus
LOOCTMXKEeHMUA

OueHKa gocTmkeHus

NnpakTn4yeckmne 3aHATUnA

YCTHbIE U NMUCbMEHHbIE
onpocsl;
TecTupoBaHue;

Coo0bLLeHnsa No Temam

NnaTPUOTU4YECKOro BOCNUTAHUA:

JIPnB1 chopMMpPOBAHHOCTb pPOCCUNCKOM
rpakgaHCKom  MOEHTUYHOCTW,  MNaTpuoTMama,
yBaXeHUst K CBOEMy Hapogdy, 4yBCTBa

OTBETCTBEHHOCTK nepepn PoauHon, ropooctn 3a
CBOW Kpau, cBolo PoauHy, CBOM S3bIK U KyNbTypy,
MpoOLISIoe M HacTosiee MHOroHaUWOHanbHOro
Hapoga Poccuy;

ChOpMMPOBAHHOCTb POCCUICKON MPadKaaHCKON
NOEHTUYHOCTU, YBEKEHUS K MPOLLIIOMY U
HaCTOSILLEMY POCCUIACKON MaTeMaTuKu,
LEHHOCTHOE OTHOLUEHME K AOCTUXKEHNAM
POCCUNCKUX MaTEMaTUKOB N POCCUINCKOMN
MaTeMaTUYeCKOW LLKOSbl, UCMOSNb30BaHNe aTnx
OOCTVXKEHUI B OPYrMX Haykax, TEXHOMOMMSX,
chepax S3KOHOMUKM

NucbMeHHble n YCTHblE
paboTbl,
npakTu4ecKkme 3aHsaTust

YCTHbIE U NMUCbMEHHbIE
onpocsl;
TecTnpoBaHue;

CoobLeHunsa no tTemam

JIPnB2 LLeHHOCTHOE OTHOLLEeHWe K | LEHHOCTHOE OTHOLUEHWNE K roCcy4apCTBEHHbIM YCTHbIE U MNCbMEHHbIE
rocy4apCTBEHHbIM CUMBOSIAM, UCTOPUYECKOMY U | CMMBOJIAM, UICTOPUYECKOMY 1 MPUPOJHOMY MUCHMEHHbIE U YCTHBIS Onpochl;
npupogHomy Hacneauto, namMsaTHMKaM, | Hacneauo, NamsaTHUKaM, TPagMLUmMsaM HapoaoB 0260l TecTupoBaHue;
Tpaguuusim HapopoB Poccuu, poctmkeHunsm | Poccun, goctukeHnsim Poccun B Hayke, MPAKTYECKIE :;aHFlTI/Iﬂ CoobLLeHnsa no Temam
Poccun B Hayke, WCKycCTBe,  CrnopTe, | UCKYCCTBE, CNOPTE, TEXHOMOMSX U Tpyae
TEXHOMOrMsX U Tpyae;

AYXOBHO-HPABCTBEHHOro BOCNUTaHUSA:
JIPoHB1 0CO3HaHWe [OyXOBHbIX LIEHHOCTEN | OCO3HaHWE AYXOBHbIX LLIEHHOCTEN POCCUMCKOro YCTHbIE Onpochl;

pOCCUIACKOro Hapoaa;

Hapona, cOpMUPOBAHHOCTL HPABCTBEHHOIO
CO3HaHuA, 3TN4eCKoro nosegeHnA, cCBA3aHHOIO
C NpakTtn4eCKkMmMm npnMeHeHnem E,OCTM)KSHMVI
HayKn N 0eATeNIbHOCTbIO y‘-IéHOFO, OCO3HaHne
JINYHOIO BKIaaa B NOCTpOoeHne yCTOIZ‘-II/IBOFO
Byaywero

YCTHble paboTbl

CcoOobLLeHns no Temam

JIPoHB2  CchOPMMPOBAHHOCTL  HPABCTBEHHOIO
CO3HaHWsl, 3TUYECKOro NoBEAEHUS;

CHOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HaHUS,
3TWUYECKOTo NOBEAEHMS!

YCTHble paboTbl

YCTHbIE ONpoChI;
CoObLEeHNs No Temam

JNIPaoHB3 cnocobHOCTb OueHWMBaTb CUTyauuio U
npuMHUMaTh OCO3HaHHbIe peLueHns,
OPVEHTUPYSACL Ha  MoOparibHO-HPaBCTBEHHbIE
HOPMbI M LIEHHOCTY;

CMocoBHOCTL OLEHMBATL cnTyauumo n
NPUHNMaTb OCO3HAHHbIE pPeLLEeHnd,
OPUEHTUPYACb Ha MOpalibHO-HPaBCTBEHHbIE
HOPMbI N LEHHOCTU

YCTHbIe paboThbl

YCTHbIE onpochl;
coo0LLieHnsa No Temam

JIPOHB4  OCO3HaHWME  JNIMYHOTrO
NOCTPOEHME YCTONYMBOro byayuiero;

BKMaga B

0CO3HaHWe NNYHOTO BKMaaa B MOCTPOEHNE
ycTon4mMBoro Gyayuiero

YCTHble paboTbl

YCTHbIE Onpochl;
CcoObLLEeHNs No Temam

JIPOHBS OTBETCTBEHHOE OTHOLLUEHME K CBOUM
pooutensM u (UnNn) OPYMMM YneHam CeMbW,
CO30aHMI0 CeMbM Ha OCHOBE OCO3HAHHOrO
NPUHATUS  LIEHHOCTEN CEMENHOM JKU3HU B

OTBETCTBEHHOE OTHOLLEHWE K CBOUM POAUTENSIM
1 (Mnn) gpyrMum YneHam ceMbu, CO3gaHuto
CEeMbM Ha OCHOBE OCO3HAHHOIO MPUHATUS

YcTHble paboTbl

YCTHbIE ONpOCHI;
coo0LLeHMa No Temam
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PesynbTtart
(us @roc Ccoo)

YTOYHEHHbIN pe3ynbTar
(us ®0OI1 CO0)

OpraHunsauus
LOOCTMXKEeHMUA

OueHKa gocTmkeHus

COO0TBETCTBMU C TpaaMunamMmn Hapoaos Poccuu;

LIleHHOCTEeln CeEMENHOMN XN3HN B COOTBETCTBUM C
Tpaguumamm Hapogos Poccum

9CTeTn4YeCKoro BoCcrnmutTaHuA:

JIPacB1 acTeTmyeckoe OTHOLLEHWE K MUpy,
BKMOYAs  aCTeTMKy  ObiTa, HayyHOro M
TEXHUYECKOrO0 TBOPYECTBa, CcropTa, Tpygaa MU
006LLIECTBEHHbIX OTHOLLUEHUN;

3CTETUYECKOE OTHOLLEHME K MUPY, BKIOYast
3CTETUKY MaTemMaTU4YEeCKMX 3aKOHOMEPHOCTEN,
0GbEKTOB, 3a4au, PELUEHWIA, pacCy>XaeHui,
BOCMPUMMHYMBOCTb K MaTeMaTUYECKAM acnekTam
pasnuyHbIX BUOOB MCKYCCTBa

TeOpeTl/I‘-IeCKVIe 3aHATUA

YCTHbIE OnpocChl;
coo0bLLeHns No Temam

JIPacB2 cnocobHOCTL BOCMPUHUMATL pasfinyHbie
BWAbI UICKYCCTBA, TPAAMLMM 1 TBOPYECTBO CBOETO
U Opymx HapodoB, OLlywaTb 3MOLMOHANbHoOe
BO3JENCTBME UCKYCCTBA;

CMOCOBHOCTbL BOCMPUHMMATL pasnuyHble BUAbI
NCKyCCTBa, TpaanLumMm 1 TBOPHECTBO CBOEIO U
ApYrMx HapodoB, olLyLaTe 3MOLMOHabHoe
BO3JENCTBME UCKYCCTBaA

TeopeTunyeckune 3aHATUSA

YCTHbIE ONpoChI;
CcoobLLEeHns no Temam

JIPacB3 ybexOeHHOCTb B 3HAYMMOCTM  ONs
NIMYHOCTM ”  oblecTBa OTEYECTBEHHOIO MU
MUPOBOIO WUCKYCCTBa, 3THUYECKUX KyIbTYPHbIX
Tpagnuui U HApOOHOro TBOPYECTBA;

yBEXAEHHOCTb B 3HAYMMOCTU AMNs NIUYHOCTM 1
o6bLiecTBa OTE4ECTBEHHOTO U MUPOBOTO
MCKYCCTBA, STHUYECKMX KYMbTYPHbLIX TPAAULIMIA U1
HapOAHOro TBOPYECTBA

TeopeTnyeckme 3aHATUSA

YCTHbIE onpochl;
coo0LLieHnsa No Temam

JIPacB4 TrOTOBHOCTb K CaMOBbIPaXEHUID B
pasHblX  BUOAaX  WUCKycCTBa,  CTpeMsieHune
NposiBNATb KA4YeCTBa TBOPYECKOW NINYHOCTMU;

FOTOBHOCTb K CAMOBbBIPAXXEHUIO B Pa3HbIX BUAAX
NCKYCCTBa, CTpeMIIEHVE NPOSABNSATL kKayecTsa
TBOPYECKOM NIMYHOCTU

TeopeTnyeckme 3aHATUSA

YCTHbIE Onpochl;
CcoObOLLEeHNs No Temam

(busuqecxoro BOCNMUTAHUA:

JIPhB1  ccopmMmpoBaHHOCTL  340POBOrO M | CCPOPMUPOBAHHOCTL YMEHUS MPUMEHSTD TeopeTuueckve 3aHATUSA
GesonacHoro obpasa >u3HW, OTBETCTBEHHOIO | MaTeMaTUyecKMe 3HaHWsI B MHTepecax TecTtupoBaHue
OTHOLLIEHUS K CBOEMY 3[0POBbLI0; 340pOoBOro n 6esonacHoro obpasa XusHu,

OTBETCTBEHHOE OTHOLLEHME K CBOEMY 3[00POBbLHO

(3mopoBoe nNuTaHue, cOanaHCUPOBaHHbIA PEXNM

3aHATUI 1 OTAbIXa, perynspHas gusmyeckas

aKTUBHOCTb), hM3M4eCKOoe COBEPLLUEHCTBOBaHUE

Npu 3aHATUAX CMOPTUBHO- 0300POBUTENBLHOM

0eATeNbHOCTbIO
JIPbB2 noTpedbHOCTb B dusnyeckoM | NOTpebHOCTb B hU3N4ECKOM TeopeTnyeckme 3aHATUSA
COBEpLUEHCTBOBaHUM, 3aHATUSX  CMOPTUBHO- | COBEPLUEHCTBOBAaHWUM, 3aHATUAX CMOPTUBHO-
0340POBUTENBHON OEATENBHOCTLIO; 0340POBUTESNIbHON AEATENBHOCTLIO TecTupoBaHne
JIP®B3 akTMBHOE HENPUATME BPEOHbIX NMPUBLIYEK | aKTUBHOE HEMPUATME BPeOHbIX MPUBBLIYEK U TeopeTuueckne 3aHATUSA
N VHbIX (POPM NpUYMHEHUS Bpeaa hU3nYeckomy | UHbIX POpM NpUYNHEHUS Bpeda (U3n4eckoMy U
N NCUXNYECKOMY 340POBbI0; NCUXUYECKOMY 300POBbIO TecTtnpoBaHue

TPyAOBOro BOCNUTaHUA:

JIPTB1 roTOBHOCTb K TPYAY, OCO3HaHWE LieHHOCTU
MacTepcTBa, Tpygonodue;

FOTOBHOCTb K  Tpydy, OCO3HaHue
LEeHHOCTM  Tpydombusa,  MHTepec K
pasnuyHbIM cdepamM npogeccruoHasnsHom

Ha NpPakTn4eCKnNX 3aHATUAX

TBopueckue paboThl,
TecTupoBaHue
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PesynbTtart
(us @roc Ccoo)

YTOYHEHHbIN pe3ynbTar
(us ®0OI1 CO0)

OpraHunsauus
LOOCTMXKEeHMUA

OueHKa gocTmkeHus

OeATeNbHOCTU, CBA3aHHbIM C MaTeMaTUKOW U e€
NPUIOXEHUSMN, YMEHME CoBepLIaThb
0CO3HaHHbIN BbIGOp Oyaywlen npodeccun n
peanu3oBbiBaTb COOCTBEHHbIE )XU3HEHHbIE
nnaHbl, FOTOBHOCTb U CNOCOBHOCTb K
MaTemaTudeckomy obpas3oBaHUIo n
camoobpa30oBaHNIO Ha MPOTSKEHUN BCEM XNU3HM,
FOTOBHOCTb K aKTUBHOMY Y4acCTUIO B PELLEHNN
NpaKkTU4ecKkMx 3agay MaTeMaTn4eckom
HanpaBNeHHOCTH

JIPTB2 roTOBHOCTb K aKTUBHOW AEATENbHOCTU
TEXHOJIOrMYecKom 1 coLmanbHON
HanpaBneHHOCTU, CNOCOBHOCTb MHULIMMPOBATD,
nMaHNMpoBaTb U CAMOCTOATENBHO BbLINOSHATD
TaKyl OesiTenbHOCTb;

rOTOBHOCTb K aKTUBHON AEATENbHOCTU
TEXHOJIOrMYecKon 1 coLmanbHON
HanpaBneHHOCTUN, CNOCOBHOCTb NHULIMMPOBATD,
nfaHNMpoBaTb U CAMOCTOATENBHO BLINOSHATD
TaKyl OesTenbHOCTb

Ha NPaKTU4EeCKNX 3aHATUAX

TBopyeckue paboThl,
TecTupoBaHue

JIPTB3 wuHTEepec K pasnnyHbiM  cdepam
npodeccmoHansHoM [OeATeNbHOCTU,  YMeHue
coBepwatb OCO3HaHHbI  BblbOp  Oyaylien

npocdeccMn UM peanu3oBbiBaTb COBCTBEHHbIE
JKM3HEHHbIEe NnaHbl;

MHTEpPEC K pasfndHbIM chepam
npodeccrmoHansHon eaTeNbHOCTU, YMEHNe
coBepLuaTb OCO3HaHHbIN BbIOOp OyayLen
npodeccun 1 peann3oBbiBaTb COOCTBEHHbIE
XW3HEHHbIE MaHbl

Ha NpakTn4eCKnX 3aHATUAX

TBopueckue paboThl,
TecTupoBaHue

P14 rOTOBHOCTb 7] CMNOCOBHOCTb K
o6pa3oBaHuio 7] caMoob6pa3oBaHuio Ha
I'IpOTFl)KeHI/II/I BCGI7I YKU3HWU;

FOTOBHOCTb M CMOCOBHOCTL K 06pa3oBaHuUio n
caMoo6pa3oBaHnio Ha NPOTSHKEHUN BCEW XXU3HU

Ha NnpakTn4eCKnX 3aHATUAX

TBopueckue paboThl,
TEeCTMpOBaHue

JKOJNTOrm4eCKoro BOCnuUTaHuA:

JIPaB1 chopMMpOBaHHOCTb 3KOSTOMMYECKON
KyNbTypbl, MOHAMaHWe BIUSHUSA CoLManbHO-
3KOHOMUYECKMX NMPOLECCOB Ha COCTOSIHNE
NPUPOAHON 1 coumarnbHOM cpefbl, 0CO3HaHME
rnobanbHOro xapakrepa 3KONOrnYeCcKmx
npoGnewm;

CchOpPMUPOBAHHOCTb 3KOJTOMMYECKON KyNbTYpb,
NOHMMaHWNe BIMSIHUS coLnanbHO-
3KOHOMUYECKMX NMPOLIECCOB Ha COCTOSIHWNE
NPUPOAHON 1 coumarneHOM cpefbl, 0CO3HaHMe
rnobanbHOro xapakrepa 3KOJIOrm4eCcKmx
npo6riem, opueHTaumnsa Ha NpUMeEHeHNe
MaTeMaTU4YeCKNX 3HaHWUIN ANsl pelleHns 3agad B
obnacTtun okpyxatoLlen cpeabl, NnaHnpoBaHue
MOCTYMKOB M OLEHKN UX BO3MOXHbIX
nocneacTBMn ON1s1 OKpyXKatoLlen cpeapl

Ha teopeTtuyeckmx
3aHATUSX

Teopueckue paboThl,
KOHTPOIbHbIEe paboTbl N0
Temam

JIPaB2 nnaHuvpoBaHWe U  OCYLLECTBREHUE
OEeNCTBUN B OKpyXarwLlen cpede Ha OCHOBe

nnaHUpoBaH1e 1 OCYLLECTBIEHNE AeNCTBUN B
OKpYXXaloLLen cpefe Ha OCHOBE 3HaHWA Lenen

Ha TeopeTtuyeckmx

TBOpYeckue paboThl,
KOHTPOIbHbIE paboThl N0

3HaHUA uenem YCTOWYUBOTO pasBUTUS | YCTOMYMBOIO pa3BMTUSA YeroBeYecTBa 3aHATUAX Temam
4YenoBeYyecTBa;
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MPVHOCALLMX Bpea OKpYKaloLLen cpeae;

Bpen OKpyXatoLuen cpeae

Ha TeopeTuyeckmx
3aHATMAX

PesynbTar YTOYHEHHbIN pe3ynbTar OpraHusauums OUEHKA OOCTUKEHUS
(us ®FOC COO) (uz ®OI1 COO) AOCTUXEHMS texka n
JIPaB3  aKkTMBHOe  HenpusaTe  OEWCTBUM, | aKTUBHOE HENpuUATUE AENCTBUIN, NPUHOCALLNX TBopuyeckue paboThbl,

KOHTPOJIbHbIE pa6OTbI no
TemMam

JIP3B4 ymeHue nporHo3nposaTb
HebraronpusiTHblEe 3KONOMMYeckue NocrneacTams
npeanpyuHMMaeMbIX OEVCTBUA, MpeaoTBpallaTth
nx;

yMeHVe NMporHo3vpoBaTb HeGaronpuaTHbIE
3Konornyeckune nocneacTems
npeanpuHMMaembix AeACTBUIN, NpeaoTBpallaTth
nx

Ha TeopeTuyeckunx
3aHATMAX

TBopueckue paboThl,
KOHTpOnbHble paboTbl Mo
TeMam

JIPaB5 pacwwupeHue onbiTa
9KOMOrMYECKOWN HanpaBreHHOCTH;

JeATenLHOCTH

paclinpeHne onbiTa AeATeNIbHOCTU
3KONOrn4eCckon HanpaBJ1I€HHOCTU

Ha TeopeTtuyeckmx
3aHATUSX

TBopuyeckue paboThl,
KOHTPOJIbHbIE paboTkl MO
TemMam

UEeHHOCTU HAay4YHOro no3HaHusA:

JIPuHN1 cchopmMMpoOBaHHOCTb MUPOBO33pPEHUS,
COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO
pas3BUTUSI HayKn 1 OBLLECTBEHHON NPaKTUKW,
OCHOBaHHOIO Ha Aauarnore KynbTyp,
cnoco6CTBYOLLEro 0CO3HaHMIO CBOEro MecTa B
NOSINKYINbTYPHOM MUPE;

cthopM1POBaAHHOCTE MUPOBO33PEHUS,
COOTBETCTBYHOLLENO COBPEMEHHOMY YPOBHIO
pasBUTUS HAYKN N OBLLECTBEHHON MPaKTUKK,
NOHUMaHWe MaTeMaTUYECKON HayKu Kak cdepbl
YeroBeYecKo AeATENbLHOCTH, 3TANOB eé
pasBUTMS M 3HAYMMOCTM AN pasBUTUS
LMBWIM3aLMK, OBNageHne S3blkoM MaTeMaTUKu
1 MaTeMaTu4eckoi KynbTypol Kak cpeacTBOM
No3HaHWA MuMpa, FOTOBHOCTb OCYLLECTBIATL
MPOEKTHYIO U UCCINEAOBATENBCKYHO
JesTENbHOCTb UHAMBMAYATBLHO U B rpynne

Ha TeopeTuyeckmx
3aHATMAX

YCTHbIE onpochl;
coo0LLeHna No Temam

2) MeTanpegmeTHble

Pe3ynbTaT yHMBepcanbHbIX y4eOHbIX
aencteun (YYO)
(us @roc Ccoo)

B3aumocBsasb YY[1 ¢ cogepxxaHuem y4ebHoro

TunoBblie 3agaum opmupoBaHusa YY1

npeameTta

(us ®OI1 COO)

OpraHunsauus
DOCTUMKEHUSA

OueHKa gocTmxeHus

OBnageHune YHUBepcanbHbIMU y‘-leGHbIMVI nosHaBaTeNbHbIMU AEUCTBUAMMU:

a) 6a3oBble Nnornyeckne eNcTBUA:

MP6ng1 camocTtoATeNbHO
hopMyMpoBaTh U aKkTyanuampoBaTb
npobnemy, paccmatpusaTb ee

BbISIBNATb U XapakTepn3oBaTh CYLLIECTBEHHbIE NPU3HAKN
MaTeMaTUYeCKNX 0ObEKTOB, MOHATUI, OTHOLLEH U
Mexay NoOHATUAMU, hOpMyNMpPoBaTh ONpeaeneHns

BbinonHeHne 3agaHuin Ha

CamocTosiTenbHble

BCECTOPOHHE; MOHATUI, YyCTaHaBNMBAaTb CYLWECTBEHHbIA MPU3HaK NPaKTUYECKNX 3aHATUNAX MO | TBOPYECKME 3a4aHus
Knaccudukaumm, ocHoBaHUs ans 0606LeHus n npegmerty
CpaBHEHUSs], KPpUTEPUM NPOBOANMOrO aHanmaa
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Pe3ynbTaT yHMBepcanbHbIX y4eOHbIX
aencteun (YY)
(us ®roC CO0)

B3anmocBsasb YY1 ¢ cogepxaHnem y4e6HOro
npeamerta
TunoBble 3agaum opmupoBaHusa YYI
(uz @OI1 CO0)

OpraHunsauus
LOOCTMXKEeHUA

OueHKa gocTmxeHus

MP6na2 yctaHaBnmMBaTh CyLLECTBEHHBbIN
Npu3HaK UM ocHOBaHUS Ans
CpaBHeHUS, Kraccudmkaumm un
0606L1eHns;

BOCMNpPUHUMATb, (POPMYNMPOBaThL 1 NPeobpasoBLIBaTh
CYXXOEHUS: yTBepauTenbHble U oTpuLaTenbHbIEe,
eOVHNYHbIE, YacTHbIe 1 obLue, YCroBHble

BbinonHeHne 3agaHuii Ha
NpaKkTUYEeCKMX 3aHATMSAX Mo
npeameTy

CamocTosaTtenbHble
TBopqecme 3aJaHnA

MP6na3 onpenensTb uenm
[eATenbHOCTW, 3ad4aBaTbh NapameTpbl U
KPUTEPUM UX OOCTUXKEHUS,

Aenatb BblBOAbl C UCMOJIb30BAHNEM 3aKOHOB J1I0TUKU,
0eOYKTUBHbIX N MHOYKTUBHbIX yM03a|<moquM|7|,
ymosamroquMVl Nno aHanormm

BbinonHeHne 3agaHuin Ha
NPaKTUYECKNX 3aHATUSX MO
npegmeTty

CamocTosTenbHble
TBOpYECKMe 3aaHus

MP6na4 BbISSBNATL 3aKOHOMEPHOCTU U

BbIABIATL MaTeMaTU4eCKne 3aKOHOMEPHOCTMW,

NpoTMBOpEUMs B pacCMaTpUBaEMbIX | B3aMMOCBSA3M M MPOTUBOPEYMNA B hakTax, AaHHbIX, BbinonHeHne 3agaHuii Ha

ABNEHUSAX; HabngeHnsax W yTBepXAeHMsX, npegnaraTb npakTM4eckmx 3aHaTusax no | CamocrosiTenbHble
KpUTEPUN ANS BbISIBIIEHWS 3aKOHOMEPHOCTEN U npegmety TBOpYeCKve 3afaHuns
NpoTUBOPEYMIA

MP6ng5 BHOCMTb  KOpPPEKTMBbI B | BblOMpaTb cnocob pelueHns y4ebHon 3agaum

0eATenNbHOCTb, oLeHuBaTh | (CpaBHMBATb HECKOSBKO BApUAHTOB peLUeHUs, BbinonHeHne 3agaHuii Ha

COOTBETCTBME  pe3yNnbTaToB  LensiM, | BblbupaTe Hanbornee NOAXOLALLMIA C YHYETOM npakTn4ecknx 3aHATuAX no | CamocTosaTeNbHbIe

oLeHuBaTb PUCKM NOCNEeACTBUN | CAaMOCTOSITENbHO BblAENEHHbIX KpUTEPMEB) npeamety TBOpYeECK/Ee 3aJaHus

OesTenbHoCTY;

MPG6no6 pasBuBaTb KpeaTUBHOE | MPOBOAUTb CAMOCTOSATENbHO JOKa3aTebCcTBa

MbILLNIEHNE MPU PEeLIeHUN KU3HEHHbIX
npobnewm;

MaTemMaTUYeCKMX YyTBepXKaeHWiA (MpsiMble U OT
NMPOTUBHOrO), BbICTparBaTb aprymeHTauuio, NpMBoanTb
npUMepbl 1 KOHTPMPUMEpPbLI, 0B6OCHOBLIBATbL
COBCTBEHHbIE CY)KAEHUS U BbIBOAbI

BbinonHeHne 3agaHuin Ha
NPaKTUYECKNX 3aHATUSAX MO
npegmerty

CamocrosiTenbHbie
TBOpYeCKne 3agaHunA

0) 6a3oBble uccnegoBaTenbCkue JeUCTBUSA:

MP6ua1 Brnagetb HaBblkamy yy4ebHO-
nccnegoBaTenbCKon 7] NPOEKTHOWN
OEeATenNbHOCTU, HaBblkaMU paspeLleHmns
npoGnewm;

ncnomnb3oBaTb  BOMPOCbI  KakK  UCCreaoBaTeNbCKUN
WHCTPYMEHT MNO3HaHUs, OpMynMpoBaTe BOMPOCHI,
dukcupyrowme npoTMBOpeYMe, npobnewmy,

yCTaHaBnMBaTb WCKOMOE W [aHHoe, hopMUpoBaTh
rMnoTesy, apryMeHTMpoBaTh CBOK MO3ULMIO, MHEHUE

BbinonHeHne 3agaHuni Ha
NPaKTUYECKNX 3aHATUSAX MO
npeamety

CamocTosTenbHble
TBOpYECKMEe 3a4aHus

MP6u1a2 cnocobHOCTb UM FOTOBHOCTb K

npoBOoANTb CaMOCTOATESIbHO CﬂﬂaHMpOBaHHbIVI

CaMOCTOATENBHOMY MOUCKY MEeTOOB | 3KCMEePUMEHT, UCCredoBaHUE MO YCTAHOBIEHUIO BbinonHeHne 3agaHuit Ha
peLleHns npakTUYeCKmX 3agad, | ocobeHHoCTEN MaTeMaTUYECKOro obbekTa, SsBNeHus, npakTn4ecknx 3aHATuAX no | CamocTosaTeNbHbIe
NMPUMEHEHNIO  pas3fiMYHbIX  METOAOB | NPOLECCca, BbISBIEHWIO 3aBUCUMOCTEN MeXay npegmety TBOpYECKME 3a4aHus
NO3HaHUS; 00beKTaMK, SBNEHMSMA, NpoLeccamm
MPGoua3 oBnageHue BMOaMM | camocTosiTeneHO hopmynupoBaTb 0600LweHns n
OeATEeNbHOCTM MO MOSyYEHN0 HOBOTO | BbIBOAbI MO pe3ynbTaTaM NpoBeAEHHOro HabnwoaeHus,
3HaHu4, ero MHTepnpeTauum,
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Pe3ynbTaT yHMBepcanbHbIX y4eOHbIX
aencteun (YY)
(us ®roC CO0)

B3anmocBsasb YY1 ¢ cogepxaHnem y4e6HOro
npeamerta
TunoBble 3agaum opmupoBaHusa YYI
(uz @OI1 CO0)

OpraHunsauus
LOOCTMXKEeHUA

OueHKa gocTmxeHus

npeobpasoBaHMio U  MPUMEHEHUI0 B
PasmMyHbIX y4eBHbIX CUTyaLmsX, B TOM
yucne npu  cosdaHuM  y4ebHbIX U
coumnarnbHbIX NMPOEKTOB;

nccrneaoBaHus, oLeHNBaTh JOCTOBEPHOCTb MOMyYeHHbIX
pe3ynbTaToB, BbIBOJAOB 1 0606LLEHWIA

BbinonHeHne 3agaHuii Ha
NpaKkTUYEeCKMX 3aHATMSAX Mo
npeameTy

CamocTosaTenbHble
TBOpYeCK/e 3aJaHus

MP6ua4 dbopmupoBaHve Hay4Horo Tmna
MbILLIEHNS, BnageHve Hay4HOW
TEepMUHOMOIMeN, KrnoveBbIMU
NOHATUSAMU U MeToL4aMW;

NPOrHo3npoBaTb BO3MOXHOE pa3BUTUE rnpoLecca, a
TakKXKe BblABUraTb NpeanosioXXeHnA o ero pa3snTtnn B
HOBbIX YCIOBUAX

BbinonHeHne 3agaHuin Ha
NPaKTUYECKNX 3aHATUSX MO
npegmeTty

CamocTosTenbHble
TBOpYECKMe 3aaHus

MP6uag5 crtaButb 1 opmynMpoBaTb

CcTaBUTb 1 opMynmnpoBaTb COOCTBEHHbIE 3a4a4M B

cobCcTBEHHbIE 3agauu B | obpasoBaTesibHON AEATENBHOCTU U KN3HEHHbIX BbinonHeHne 3agaHuni Ha

oGpa3oBaTefbHOM  AeATeNnbHOCTM U | CUTyaumsix npakTn4ecknx 3aHATuAX no | CamocTtosTenbHble
KW3HEHHbIX CUTYyaLUUSIX; npeamety TBOpYECKMEe 3aaHus
MP6unn6 BbISABNATb NMPUYUHHO- | BbISIBMSATb NPUYNHHO-CNEACTBEHHLIE CBSA3M U

cneacTBeHHble cBA3N N | aKTyanMaupoBaTb 3agady, BbiABUraTb runotesy ee BbinonHeHne 3agaHuit Ha

akTyanMampoBaTb 3agady, BblABUraTh | PeLIeHUsl, HaXoouTb apryMeHTbl 4N JoKas3aTenbCTBa npakTn4ecknx 3aHATuAX no | CamocTosaATeNbHbIe
rnoTesy ee pelleHusi, HaxoOuTb | CBOUX YTBEPXXAEHWN, 3adaBaTb NapamMeTpbl U KpUTepum | npegmeTty TBOpYECKME 3a4aHus

aprymeHTbl Ans fokasaTenbCTBa CBOMX
yTBEpPXAeHWiA, 3aJaBaTe nNapamMeTpbl U
KPUTEPUM PELLEHUS;

peLLeHns

MP6ua7 aHannsupoBaTb NOMyYEHHLIE B
X04e PpelleHus 3ajadn pesyrbTaThl,

aHannanpoBsaTb NoJlydeHHble B Xo4e pelleHna 3agayum
pe3ynbTaThbl, KOUTUHECKM OLUeHNBaTb X OOCTOBEPHOCTD,

BbinonHeHne 3agaHuin Ha

KPUTUYECKN oueHnBaTb Mx | NPOrHo3npoBaTb N3AMEHEHNE B HOBbIX YCIIOBUAX NPaKTN4YeCKNX 3aHATUAX Mo CamocrosiTenbHbie
AOOCTOBEPHOCTDb, NporHo3npoBaTb npegverty TBOpYeCKne 3agaHunA
M3MeHEeHNEe B HOBbIX YCITOBUAX;]

MP6u1a8 [aBaTb OLEHKY HOBbIM | AaBaTb OLUEHKY HOBbIM CUTyaUuusaM, OLeHNUBaTb BbinonHeHne 3agaHuin Ha

CUTyauusim, oLleHMBaTbL NPUOOPETEHHbIN
onbIT;

NpuoBpEeTEHHbIN ONbIT

NPaKTUYECKMX 3aHATUSX MO
npegmeTy

CamocTosTenbHble
TBOpYECKMEe 3aaHus

MP61a9 paspabaTtbiBaTh NiiaH peLueHus

paspabaTbiBaTb NfaH peLleHns npobnemsl ¢ y4eTom

npoGnembl c y4yeTom aHanusa | aHanmsa MMEeILLMXCA MaTepuarbHbIX 1 BbinonHeHne 3agaHun Ha

MMeERLLNXCS MaTtepuarnbHbIX N | HemaTepuanbHbIX peCcypcoB NpakTUYecKnx 3aHatuax no | CamocrositenbHbie
HemMaTepuarnbHbIX PECYPCOB; npegmMmeTy TBOPYECKMNE 3a4aHus
MP6ua10 OCYLLECTBNATL | OCYLLECTBNATb LiefieHanpaBneHHbIA NOUCK nepeHoca

LieneHanpaBneHHblii  MOWUCK nepeHoca
cpeacts U cnocobos  OENCTBUA B
npodeccroHanbHyIo cpeay;

cpencTB M cnocoboB AeNCTBUS B NPOheCCHoHanbHyo
cpeny

BbinonHeHune 3afaHuii Ha
NPaKTUYECKMX 3aHATUSX MO
npeameTy

CamocTosaTtenbHble
TBOpPYECKME 3a4aHus

MP6ug11 ymeTb nepeHocuTb 3HaHUSA B
Nno3HaBaTeNbHYK M NpaKTUYECKYH0

yMeTb NepeHOCUTb 3HaHUA B NO3HaBaTENIbHYO U
npakTn4eckyr obnactu XusHeaesaTenbHOCTH

PM
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Pe3ynbTaT yHMBepcanbHbIX y4eOHbIX
aencteun (YY)
(us ®roC CO0)

B3anmocBsasb YY1 ¢ cogepxaHnem y4e6HOro
npeamerta
TunoBble 3agaum opmupoBaHusa YYI
(uz @OI1 CO0)

OpraHunsauus
LOOCTMXKEeHUA

OueHKa gocTmxeHus

obnactu Xn3HeneATerlbHOCTH;

BbinonHeHne 3agaHuii Ha
NpaKkTUYEeCKMX 3aHATMSAX Mo
npeameTty

CamocTosaTenbHble
TBOpYeCK/e 3aJaHus

MP6ua12 ymeTb MHTErpupoBaTtb 3HaHMWS
13 pasHbIX NPeaMEeTHbIX obnacren;

YMETb MHTErPUPOBAaTb 3HAaHUS N3 PasHbIX NPeaMETHbIX
obnacten

BbinonHeHne 3agaHuin Ha

npakTU4ecknx 3aHATUAX no | CamocTtosiTenbHbIE
npegmety TBOpYECKNE 3aaHus
MP6ua13 BbigBMratb HOBblIE  UAEW, | BblABUraTb HOBbIE MAEW, Npeanaratb OpUrnMHasbHbIe BbinonHeHve 3agaHuni Ha CamocTosTenbHble

npeanaraTe OpUrMHanbHble NoAxoAbl U
peLueHus;

noaxoAdbl U peLleHus

NPaKTUYECKMX 3aHSATUSX MO
npegmeTy

TBOp4eCKne 3agaHunA

MP6ua14 craBuTb npobnemsl n 3agayn,
Jonyckatowme anbTepHaTUBHbIE
pelleHus;

CTaBUTb NpobneMsbl U 3agadu, aonyckawLme
anbTepHaTUBHbIE peLleHNs

BbinonHeHne 3agaHuni Ha
NPaKTUYECKNX 3aHATUSAX MO
npegmety

CamocTosiTenbHble
TBOpYECKNE 3aaHuns

B) paboTta c uHcopmaumen:

MPpwu1 BnageTtb HaBblKamm NOSTy4eHUs
MHdOPMaLUN N3 UCTOYHUKOB pPasHbIX
TWMNOB, CAMOCTOATENIBHO OCYLLIECTBAATb
NMowucK, aHanns, cuctemaTmsaumio n
WMHTepnpeTauuo MHopmaumm
pasnn4yHbIX BUOOB 1 hopM
npencTaBleHns;

BbISIBNATL AeULUTI MHOPMaLIMK, JaHHbIX,
HeoGXoAMMBbIX ANs 0TBEeTa Ha BONPOC U AN peLleHns
3agauu

BbinonHeHne 3agaHuin Ha
NPaKTUYECKNX 3aHATUSAX MO
npegmerty

Mpaktnyeckas pabota

MPpu2 cosgaBaTb TEKCTbl B pasfnnyHbIX
dopmaTtax C Y4eTOM HasHayeHust
MHGOpMaLUM 1 LENEeBO ayautopum,

BbIGMpaTb MHPOPMALMIO U3 UCTOYHMKOB PasfIMYHbIX
TUMOB, aHaNU3npoBaTb, CUCTEMATU3NPOBATL U
WHTEPNPETUPOBaTb UHHOPMAaLMIO PasfINYHbLIX BULAOB U

BbinonHeHve 3agaHuni Ha
NPaKTUYECKNX 3aHATUSAX MO

BblOMpas onTUMarnbHyH dopmy | hopMm npeacTaBneHnst npegmeTy Mpaktnyeckas pabota
npeacraBneHns 1 Bu3yanmsaumu;

MPpu3 oueHuBaTb [OOCTOBEPHOCTb, | CTPYKTYpUpoBaTb MHGOPMaLIMIO, NPeACTaBNATb €€ B

NermTMMHOCTb WHopmaLmmn, ee | pasnuyHbIx hopmMax, UNNCTpUpoBaThb rpaduyeckm BbinonHeHve 3agaHuin Ha

COOTBETCTBME MNpPaBOBbIM N MOpasibHO-
ITUYECKNM HOPpMaM;

NPaKTN4eCKNX 3aHATUAX No
npegverty

Mpaktnyeckas pabota

MPpwn4 ncnonb3oBaTh cpencTea
MHOPMALMOHHbIX n
KOMMYHUKAUUOHHbLIX ~ TEXHOMOTMA B
peLueHnmn KOTHUTUBHBIX,

KOMMYHUKATUBHbIX U OpraHn3aumoHHbIX
3aga4 c cobniogeHnem TpeboBaHWi
3PrOHOMUKM, TEXHWKM Ge3onacHoOCTH,

ncnonb3oBaTh cpeacrea MHPOPMaLMOHHBIX U
KOMMYHUKaLNOHHbIX TEXHOJIOMMI B PELLEHUN
KOTHUTUBHBIX, KOMMYHUKATUBHbIX M OPraHN3aunOHHbIX
3agad ¢ cobniogeHnem TpeboBaHUn SProHOMUKN,
TEXHUKM BEe30MacHOCTU, IMIMEHbI, PECYPCOCOEPEXEHNS,
NPaBoBbIX U ATUYECKNX HOPM, HOPM UHOPMALIMOHHOM
©e3onacHocTn

BbinonHeHne 3agaHuin Ha
NPaKTUYECKNX 3aHATUAX MO
npegmerty

Mpaktnyeckas pabota
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Pe3ynbTaT yHMBepcanbHbIX y4eOHbIX
aencteun (YY)
(us ®roC CO0)

B3anmocBsasb YY1 ¢ cogepxaHnem y4e6HOro
npeamerta
TunoBble 3agaum opmupoBaHusa YYI
(uz @OI1 CO0)

OpraHunsauus
LOOCTMXKEeHUA

OueHKa gocTmxeHus

TUIUeHbI, pecypcocbepexeHus,
NPaBoBbIX W 3TUYECKUX HOPM, HOPM
MHPOPMALIMOHHOW 6€30MacHOCTH;

MPpun5 BnageTb HaBblKaMu
pacnosHaBaHWSA 1 3aLLNTbI MHOPMaLMK,
MHopMaLMOHHOM ©esonacHocTn
NNYHOCTMU.

oLeHMBaTb Haa&XHOCTb MHdOpMaLIMK Mo
CaMOCTOATENbHO CHOPMYNTMPOBAHHBLIM KpUTEPUSM

BbinonHeHne 3agaHuin Ha
NPaKTUYECKNX 3aHATUSAX MO
npegmerty

MpakTtuyeckas pabota

OBnageHwue yHuBepcanbHbIMU KOMMYHUKATUBHbIMU OeNCTBUAMM:

a) obLieHune:

MPo1 ocyLecTBnsaTe KOMMYHUKALUN BO
BCeX chepax Xu3Hu;

BOCMPUHUMATL U (POPMYNUPOBaTb CyXOEHUS B
COOTBETCTBUU C YCMOBUAMM 1 LIENAMU 0BLLEHNS,
AICHO, TOYHO, MPaMOTHO BbIpaXaTb CBOK TOUKY 3PEHUS B
YCTHbIX U NMMCbMEHHbIX TEKCTaX, AaBaTb MOACHEHUS Mo
Xony peLleHUs 3a4a4m, KOMMEHTUPOBAaThL MOMyYeHHbIi
pesynbtat

BbinonHeHMe npakTuyeckmx
paboT

Mpaktnyeckas pabota

MPo2 pacno3HaBaTb
cpeacTtea obLieHns, NoHNMaTb
3HayeHne coumarnbHbIX 3HaKoB,
pacrno3HaBaTb npeanocbISKn
KOH(MNUKTHBLIX CUTyauMin U cMmardatb
KOHQOMUKTbI,

HeBepbanbHble

B Xxoe obcyxaeHnsa 3agaBaTbe BOMPOCHI MO CYLLECTBY
obcyxgaemon Tembl, NPobneMsbl, peliaemMon 3a4aquu,
BbICKa3biBaTb MAEW, HALENIEHHbIE HA MOUCK PELLIEHUS,
COMOCTaBMATb CBOM CYXXAEHUS C CY>KAEHUAMU OPYTUX
Y4YaCTHWUKOB Auarora, 0bHapyXuBaTb pasnuuive u
CXOACTBO MO3ULMIA, B KOPPEKTHON chopMme
dhopmMynMpoBaTh pasHoOrnacusi, CBOM BO3paKeHMs

BbinonHeHne npakTnyecknx
paboT

Mpaktnyeckas pabota

MPo3 BnageTtb pasnuyHbiMn crnocobamm
obLeHnsa n B3aMMoaencTBus;

npencraendatb pesynbTaTthl peleHns 3ajayu,
9KCMepMMEHTA, UCCcreaoBaHusl, NPoekTa,
CaMOCTOATENbHO BbIOMpaTb hopMaT BbICTYMNINEHUS C
Y4E€TOM 3a4auy npeseHTauum n 0cCobeHHOCTEN
ayauTopum

BbinonHeHne npakTnyecknx
paboT

Mpaktnyeckas pabota

MPo4 aprymeHTMpOBaHHO BECTW Auaror,

apryMmeHTnpoBaHHO BECTU Anarnor, ymeTb CMAr4aTb

ymeTb cMmsaryaTb KOHQSIMKTHBIE | KOHQITUKTHbIE CUTYaLMK BbinonHeHne npaktudecknx | MNpaktuyeckasa paboTa
cuTyaumm; pabot
0) coBMecTHas [eATEeNbHOCTb:
MPcal noHumaTb W UCMNOMNb30BaTb | COCTABNATb MMaH, anroputM peLleHnst 3adauu,
npemmMyLiecTea KOMaHaHoWm M | BbIOUpaTb CNocob peleHns ¢ y4ETOM MMEIOLLMXCSA

WHAMBUAYyanbHON paboThl;

pecypcoB U COBCTBEHHbIX BO3MOXXHOCTEN,
aprymeHTMpoBaTh U KOPPEKTMPOBaTb BapuaHThbl
peLleHni ¢ y4€TOM HOBOM MHGOpMaLIMK

BbinonHeHWe npakTnyecknx
paboT

Mpaktnyeckas pabota

PM

OVYTI1.01.03 MaTtemaTtuka

CtpaHunua 25 13 50




Pe3ynbTaT yHMBepcanbHbIX y4eOHbIX
aencteun (YY)
(us ®roC CO0)

B3anmocBsasb YY1 ¢ cogepxaHnem y4e6HOro
npeamerta
TunoBble 3agaum opmupoBaHusa YYI
(uz @OI1 CO0)

OpraHunsauus
LOOCTMXKEeHUA

OueHKa gocTmxeHus

MPca2 BbibupaTb TemMatuky M MeTonbl
COBMECTHbIX AENCTBUI C y4ETOM OOLLMX
WHTEPECOB M BO3MOXHOCTEN Kaxdoro
YyrneHa KonnexkTnea;

Bbl6|/|paTb TeMaTuky n metTobl COBMECTHbIX OEencTeumn ¢
y4yeTom O6LLI,I/IX MHTEpecoB n BO3MOXHOCTEWN KaXKaoro
YrieHa KonnektnBa

BbinonHeHne npakTuyeckmx
paboT

IMpaktnyeckas pabota

MPca3 npuHumatb uUenn COBMECTHOW
OEeATENbHOCTM,  OpraHM3oBbIBaTb U
KoopauMHMpoBaTb OEeucTBuMst Mo ee
JOCTUXEHWNIO: COCTaBNATb nnaH
JencTeun, pacnpenensaTe posnn ¢ y4eToMm
MHEHUN y4aCTHUKOB obcyxpatb
pesynbTaTbl COBMECTHOW paboTbl;

NPUHUMATL LieN COBMECTHOMN AeATENbHOCTH,
OpraHM30BbLIBaTb U KOOPAMHMPOBATb AENCTBMS Mo ee
JOCTVKEHUIO: COCTaBNATb NnaH OeNCTBUN,
pacnpenensitb Pon ¢ y4eTOM MHEHWUIA Y4aCTHUKOB
o6cyxaaTb pesynbTaTbl COBMECTHOW paboThbl

BbinonHeHme npakTuyeckmx
paboT

Mpaktnyeckas pabota

MPco4 oueHMBaTb KayecTBO CBOEro
BKIaZa N KaXXgoro y4acTHMKa KoMaHabl B
obwuii pesynbTat No paspaboTaHHbIM
KpUTEPUSIM;

OLEeHMBaTb Ka4eCTBO CBOErO BKMNaAa U Kaxaoro
y4yacTHMKa KOMaHAbl B 00LWMin pe3ynbTtaT no
pa3paboTaHHbIM KpUTEPUSIM

BbinonHeHne npakTnyeckmnx
paboT

Mpaktnyeckas pabota

MPca5 npepnaraTb HOBble MPOEKTHI,
oueHmBaTb MAEN C MO3ULUM HOBU3HbI,

npeanaratb HOBbIE NPOEKTbI, OLeHnBaTb naen c
no3nunmn HOBU3HbI, OPUTMHANBbHOCTH, I'IpaKTI/ILIeCKOI;I

BbinonHeHne NpakTn4eCKnx

MpakTnyeckas pabota

OpPUrMHAaNbLHOCTY, NpaKkTU4EeCKoN | 3HAYMMOCTH paboT

3Ha4YnMOCTy;

MPca6 koopAvHUpOBaTb W BbIMOMHSATL | KOOPAMHUPOBATL U BbIMOMHATL PaboTy B YCIOBUAX

paboTy B  YCROBUSIX  peanbHOro, | peanbHOro, BUPTyarbHOro U KOMBUHUPOBaAHHOTO

BMPTYarbHOrO U KOMOBUHMPOBAHHOMO | B3anMoAeNcTBUS BbinonHeHne npakTnyecknx

B3aMMOAENCTBUS; pabot MpakTnyeckas pabota
MPca7  ocywectBnaATb  MO3UTMBHOE | OCYLLECTBNATH MO3UTUBHOE CTpaTerndeckoe noBeaeHme

cTpaTermyeckoe nosegeHue B | B pa3nnyHbIX CUTYaLMsIX, MPOSABIIATL TBOPHECTBO U

pPasnU4YHbIX  CUTyaumsax, MpOsiBNATb | BooOpaxeHue, 6biTb MHULMATUBHBIM BbinonHeHne npaktudecknx | MNpaktmnyeckasa paboTa
TBOpPYECTBO WU BOOGpaxeHue, ObITb paboT

MHALUMATUBHbIM.

OBnageHue yHMBepcanbHbIMU PerynsTMBHbLIMU ae

NCTBUSIMMU:

a) camoopraHusaums:

MPco1 camocToAaTenbHO OCYLLECTBNAATD
no3HaBaTesNIbHYI0 OESATENbHOCTb,

BflafeTb HaBbIKaMW NO3HaBaTENbLHOW pedfiekCun Kak
OCO3HaHWS CoBEpLUaEeMbIX JENCTBUMA U MbICTTUTENBHbIX

Ha TeopeTuyeckunx

Mpaktnyeckasi pabota

BbISIBMATb NpobnemMsbl, CTaBuUTb U MPOLECCOB, UX pe3ynbTaToB, BNaaeTb cnocobamm 3aHATUAX
dhopmMynmpoBaTb COGCTBEHHbIE 3aaa4n CcaMOMpoBEPKN, CAMOKOHTPOJS MpoLiecca U pesyrnbTaTa
B obpasoBaTeribHON AeATENBHOCTU U peLleHns MaTeMaTUYeCcKon 3a4aum
XWU3HEHHbIX CUTYaLMSIX;
PM OVYTI1.01.03 MaTtemaTtuka CtpaHunua 26 13 50




Pe3ynbTaT yHMBepcanbHbIX y4eOHbIX
aencteun (YY)
(us ®roC CO0)

B3anmocBsasb YY1 ¢ cogepxaHnem y4e6HOro
npeamerta
TunoBble 3agaum opmupoBaHusa YYI
(uz @OI1 CO0)

OpraHunsauus
LOOCTMXKEeHUA

OueHKa gocTmxeHus

MPco2 camocTosaTenbHO COCTaBnATb
nnaH pelweHnss npobnembl C y4eToM
MMEILLIMXCSH PECYpCoB, COBCTBEHHLIX
BO3MOXHOCTEN U NpegnovTEeHNN;

npeasnaeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb Mpu
peLleHun 3agayu, BHOCUTb KOPPEKTUBLI B AeATENBHOCTD
Ha OCHOBE HOBbIX 06CTOATENLCTB, AaHHbIX, HAWAEHHbIX
OWNBOK, BbISABIEHHbLIX TPYAHOCTEN

Ha TeopeTtuyeckmx
3aHATMAX

MpakTnyeckas pabota

MPco3 JaBaTb OLIEHKY
cuUTyaumsam;

HOBbIM

OLleHVBaTb COOTBETCTBME Pe3ynbTarta Lenu un
YCMOBUAM, OGBSACHATL NPUYMHBI OCTVDKEHUS UMK
HEeOOCTWKEHUS pe3ynbTaToB AeATENbHOCTU, HAXOAUTb
oLIMGKY, JaBaTb OLEHKY NPUOGPETEHHOMY OMbITY

Ha TEOpPETUHECKNX
3aHATUAX

MpakTtuyeckas pabota

MPco4 paclumnpats pamkn yuebHoro
npeamMeTa Ha OCHOBE NTUYHbIX
npeanoYTeHNN;

paclmMpaTb paMKu y4ebHOro npeameTa Ha OCHOBE
JIMYHBIX NMPEeanoYTEHWA

Ha teopeTtuyeckmx
3aHATUSX

Mpaktnyeckas pabota

MPco5 pgenatb 0Co3HaHHLIN BbIOOP,
aprymMeHTMpoBaTb ero, opaTb
OTBETCTBEHHOCTL 33 pPELUEHNE;

JernaTb 0CO3HaHHbIN BbIGOP, apryMeHTMpoBaTh €ro,
OpaTb OTBETCTBEHHOCTb 3a pELUEHME

Ha teopeTuyeckmx
3aHATMAX

Mpaktnyeckas pabota

MPco6 oueHnBaTb NpMobpeTeHHbIi
onbIT;

oueHunBaTb an06peTeHH bii OMbIT

Ha TeopeTuyeckmx
3aHATMAX

MpakTnyeckas pabota

MPco7 cnocobctBoBaTh
OpPMUPOBAHNIO U NMPOSIBIIEHUIO
LUMPOKOM 3pYyAMLMKN B pasHbix 0bnactsix
3HaHWI, NOCTOAHHO MOBbILLATL CBOM
o6pa3oBaTenbHbIA N KyNbTYPHbIV
YPOBEHb;

cnocobcTBoBaTb (POPMUPOBAHMIO U MPOSIBIIEHNIO
LUMPOKOM 3PYAMLMN B pasHbIX 06nacTax 3HaHUN,
NMOCTOSIHHO NOBbILIATL CBON 0Opa3oBaTENbHLIN U
KyNbTYPHbIA YPOBEHb

Ha TeopeTunyeckmnx
3aHATMAX

Mpaktnyeckas pabota

0) CaMOKOHTpOIb:

MPck1 pnaBatb OLEHKY HOBbIM
CUTYyaLMAM, BHOCUTb KOPPEKTUBLI B
OesATernbHOCTb, OLEeHMBaTb
COOTBETCTBUE Pe3ynbTaToB Lensm,;

MOHUMAaTb U UCMONb30BaTh NPenMyLLiecTBa KOMaHAHON
N MHanBUAYanbHon paboTbl NPU peLIeHn y4ebHbIX
3agay, NpUHMMaTb LieNb COBMECTHOWN AEATENBHOCTY,
nnaHupoBaTh OpraHM3aLMio COBMECTHON paboThl,
pacnpefensaTb BUabl paboT, AoroBapuBaThCs,
obcyxpaTb npouecc u pesynbtaT paboTbl, 0606wWwaTh
MHEHWSI HECKONMbKUX NMoAew

Ha TeopeTtuyecknx
3aHATUNAX

Mpaktnyeckas pabota

MPck2 BrnageTb HaBblkaMu
nosHaBaTeslbHON pedrekcnn Kak
OCO3HaHUS coBepLlaeMblxX AEUCTBUN U
MbICIUTENbHbIX MPOLIECCOB, NX
pes3ynbTaToB U OCHOBAHWUI;

yyacTBOBaTb B IpynnoBbIX popmax paboTbl
(obcyxgeHus, obMeH MHeHUR,

«MO3rOBbI€ LUTYPMbI» U NHbIE), BINOSHATE CBOI YacTb
paboThbl 1 KOOPAMHUPOBAaTbL CBOM OEUCTBUSA C OPYTMMM
YrieHamMm KoMaHbl, OLEHUBATL KA4eCTBO CBOEIO BKada
B OOLLMI NPOAYKT MO KPUTEPUSIM, COOPMYNMPOBAHHbIM
y4aCTHUKaM1 B3auMOOENCTBUS

Ha TeopeTuyeckunx
3aHATMAX

Mpaktnyeckasi pabota
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Pe3ynbTaT yHMBepcanbHbIX y4eOHbIX
aencteun (YY)
(us ®roC CO0)

B3anmocBsasb YY1 ¢ cogepxaHnem y4e6HOro
npeamerta
TunoBble 3agaum opmupoBaHusa YYI
(uz @OI1 CO0)

OpraHunsauus
LOOCTMXKEeHUA

OueHKa gocTmxeHus

MPck3 ucnonb3oBaTb NpueMsl
pednekcun ans oLEHKN cutyaumu,
BbliGOpa BEPHOIO peLleHus;

nmcnonb3oBaTb NpuemMbl pe(bnekcmm ana oueHkn
cutyauum, Bbl60pa BEPHOro peLlieHndA

Ha TeopeTtuyeckmx
3aHATMAX

MpakTnyeckas pabota

MPck4 ymeTb ouUeHMBaTb PUCKM U
CBOEBPEMEHHO MPUHUMATbL PELLEHUS MO
WX CHUDKEHWIO;

YMETb OUEeHUBaTb PUCKU N CBOEBPEMEHHO NPUHNMATb
peweHnd no NxX CHUXXeHMo

Ha TEOPETUHECKNX
3aHATUAX

MpakTtuyeckas pabota

3MOLMOHaNbHLIN MHTEJNEKT, Npeagnonarakwmn chopMmMpoBaHHOCTb:

MPaun1 camoco3HaHus, BKIOYaoLWEro
CMocoBHOCTb NOHMMaTL CBOE
3MOLMOHANbHOE COCTOsIHME, BUAETD
HanpaeneHus pasBMTUS COGCTBEHHON
3aMoLMoHanbHon cdepbl, ObITb
yBepeHHbIM B cebe;

CaMOCO3HaHMsl, BKIOYAOLLEro CnocobHOCTb NOHMMATb
CBOE 3MOLMOHAsIbHOE COCTOSIHUE, BUAETH HAaNpaBneHus
pa3BuUTMS COOCTBEHHOW 3MOLIMOHaNbHOM cdhepbl, ObITb
yBEpEHHbIM B cebe

Ha teopeTtuyeckmx
3aHATUSX

Mpaktnyeckas pabota

MPaun2 camoperynmpoBaHus,
BKITHOYAIOLLErO CAMOKOHTPOIb, YMEHUE
NpYHMMaTb OTBETCTBEHHOCTb 3a CBOE
noBeAeHue, cnocobHOCTb
afjanTMpoBaTbCH K AMOUMOHATbHbIM
N3MEHEHUSAM 1 NPOSIBNATL MMOKOCTb,
ObITb OTKPbITBIM HOBOMY;

camoperynmposaHud, BKnoYarwero CaMoKOHTPOIb,
yMeHne NpuHMmMaTb OTBETCTBEHHOCTb 3a CBOEe
noesefeHne, cnocobHOCTb afanTmnpoBaTbCA K
9MOUMNOHaNbHbIM USMEHEHNUAM U NPOABNATb MOKOCTb,
ObITb OTKPbITbIM HOBOMY

Ha TeopeTuyeckmx
3aHATMAX

MpakTnyeckas paborta

MPaun3 BHyTpeHHe MoTMBaLun,
BKIOYaloLWEN CTpeMIIeHNe K
OOCTWXKEHMIO LIENM M ycriexy, OnTUMU3M,
WHULUMATNBHOCTb, YMEHMEe OeNCTBOBaTb,
MCXO0as U3 CBOMX BO3MOXXHOCTEW;

BHYTpeHHeIZ MOTMBaLMM, BKIIlOYatoLLEN CTpeMIieHne K
OOCTMXEHUIO Lienin 1 ycnexy, ontTmMmnam,
MHNUMATUBHOCTb, YMEHUNe JencreoBaTb, UCXoOs U3
CBOMX BO3MOXHOCTEN

Ha TEOPETUHECKNX
3aHATUAX

MpakTtuyeckas pabota

MPan4 amnatum, BknovatoLemn
CnocoBbHOCTb NMOHNUMATL
3MOLMOHANbLHOE COCTOSIHUE ApYruX,
YYMTbIBATb €r0 NPU OCYLLECTBEHNN
KOMMYHMKaUun, cnocoBHOCTb K
COYYBCTBUIO 1 CONEPEXKMBAHUIO;

amMnaTunn, BKNOYatoLLen cnocobHOCTbL NOHNMATL
3MoLMOHanbHOEe COCTOSIHUE APYIMX, YYUTbIBATb ero npu
OCYLLIECTBINEHMUN KOMMYHMKALMK, CNOCOBHOCTb K
COYYBCTBUIO M CONEPENKNBAHUIO

Ha teopeTuyeckmx
3aHATUSX

Mpaktnyeckas pabota

MP3an5 couupanbHbIX HaBbIKOB,
BKIMOYaOLWMX CNOCOOHOCTb
BblCTpanBaTb OTHOLLEHNS C APYrMMM
nogbmu, 3aboTUTbCS, NPOSBNATL
MHTEpecC U paspeLuaTb KOHMKTbI;

CoLManbHbIX HABbIKOB, BKIOYAOLLMX CMOCOOHOCTD
BblCTpanBaTb OTHOLLEHUSA C APYrMMU NI0ObMU,
3a60TUTbCSA, NPOSBNATL MHTEPEC U pa3peLuaTb
KOHNUKTBI

Ha TeopeTuyeckmx
3aHATMAX

MpakTnyeckas paborta

r) NnpuHATUE cebA n Apyrux naen:
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Pe3ynbTaT yHMBepcanbHbIX y4eOHbIX
aencteun (YY)
(us ®roC CO0)

B3anmocBsasb YY1 ¢ cogepxaHnem y4e6HOro

npegmeTa
TunoBble 3agaum opmupoBaHusa YYI
(uz @OI1 CO0)

OpraHunsauus
LOOCTMXKEeHUA

OueHKa gocTmxeHus

MPnc1 npuHumaTte cebs, noHMMas cBou
HeJoCTaTKM M JOCTOMHCTBA;

npUHUMAaTL ceBsl, MOHMMAas CBOM HEeOOCTaTKM U
[JOCTOMHCTBA

Ha NPaKTU4EeCKUX 3aHATUAX

MpakTnyeckas pabota

MPnc2 npuHuMaTb MOTUBbI ¥ apryMeHTbI
apyrmx nogen npu aHanuse
pe3ynbTaToB OEATENBHOCTY;

NMPUHMMAaTb MOTVBbI M apryMeHTbl ApYrux Nnogen npu
aHanuse pesynbTaToB AeSTeNbHOCTU

Ha NMPaKTN4EeCKNX 3aHATUAX

MpakTtuyeckas pabota

MPnc3 npusHaBaTb CBOE NpaBo M NpaBo
OpYrux Niogen Ha owmnbku;

npu3HaBaTb CBOE MpaBo ¥ NpaBo APYrux noden Ha
oLNOKM

Ha NPAKTUYECKUX 3aHATUAX

Mpaktnyeckasi pabota

MPnc4 pasBuBaTb cnocobHoCTb
NoHMMaTb MWP C MO3MUUM  OPYroro
YyernoBeka.

pasBuBaTb CMOCOBHOCTL MOHMMATL MUP C NO3ULIK
APYroro Yenoeeka

Ha NPaKTUYECKUX 3aHATUAX

Mpaktnyeckas pabota

3) npeamMeTHbIe

norapmq)MVNecxme, TPUroHoMeTpu4eckmne
ypaBHEHUA N HepaBeHCTBa, X CUCTEMbI

BbINOMHATL  NPUBIMXEHHBIE BBLIYUCIEHWS, UCMOSb3YS
npaevna OKPYrNeHUs, [nAenate MPUKUAKY W OLEHKY
pesynbTaTa BblYUCTIEHUI;

onepupoBaTb  MOHSATUSIMU:

CTeneHb C LenbiM

PesynbTtar YTOYHEHHbIN pe3ynbTaT OpraHusaums OLEHKA DOCTKEHUS
(us ®FOC COO) (uz ®OI1 COO) [AOCTUXEHUS teHka n
MP 1 BnageHne meTogamm 4OKa3aTeNbCTB, MOAENMPOBaTb pearibHble CUTyaLun Ha si3blke anrebpbl,
anropuTMamu peLLeHus 3agad; ymeHvue COCTaBMSATb BbIPAXEHUS, YpaBHEHMWS, HepaBeHCTBa MO
hopmynupoBaTh onpeaeneHuns, akcuombl 1 YCINOBUIO 3aJayun, UccriefoBaTb NMOCTPOEHHbIE MOAENN C MpakTnyeckoe MbakTuueckas pabora
TeopeMbl, MPUMEHSNTb UX, NMPOBOAUTL ncnonb3oBaHWEM annapaTa anrebpbl; 3aHAaTHNE P P
JokasaTerbHble paccyaeHus B Xoae onepupoBaTb  MOHATUAMWU:  OMpederieHMe, Teopema,
pelleHns 3agad cneacTBuve, oKa3aTenbCTBO
onepvpoBaTtb MOHATUAMMU: HaTypanbHOe, LEenoe 4Yucno,
P 2 ymeHune oneprpoBaTtb NOHATUAMM: ucnonb3oBaTtb MNpPU3HaKM AEnUMOCTU UenbiX 4ucen,
cTeneHb Yucna, norapndm yucna; ymeHme pasnoXeHne 4Yucra Ha npoCTble MHOXUTENW Ans
BbINOSHATL BbIYUCIIEHNE 3HAYEHWUIA 1 pelleHns 3agav; MpakTnyeckoe Moakrmueckas paboTa
npeobpasoBaHnsi BIPAXKEHWI CO CTEMEHSAMM | OMEPMPOBaTb MOHATUEM: CTEMEHb C pauMoHanbHbIM 3aHATNE P P
n norapndpmamu, npeobpasoBaHnst ApoOHO- | NokasaTtenem;
pauMoHanbHbIX BbIpaXKeHWN onepupoBaTb  MOHATUAMMK:  florapucm yncna,
OEeCATUYHbIE W HaTyparsbHble orapndmsl;
onepupoBaTb MOHATUSIMM: paumoHarnbHoe 7
OEVCTBUTENBHOE 4YMCNO, OOLIKHOBEHHast U AecATUYHas
MP 3 ymeHune onepnpoBaTtb NOHATUAMM: Apo6b, NPOLEHTHI;
pauMoHarnbHble, MppauMoHarbHble, BbINOSHATL apudmeTnyeckmne onepauuu C MpakTnueckos
nokasarerbHble, CTEMNEHHbIE, paumoHanbHbIMA U AENCTBUTENBHBIMY YCNAMU; 3aHSTHE MpakTnyeckas pabota
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PesynbTtart
(us @roc Ccoo)

YTOYHEHHbIN pe3ynbTtar
(us ®0OI1 CO0)

OpraHusauums
AOCTWXKEHNA

OueHKa gocTmxeHus

nokasaTenem, cTaHaapTHas dhopma 3anucu
[eCTBATENBHOMO YMCNa, KOPEeHb HaTyparbHON CTemneHu,
1crnonL3oBaTh MOAXOAALLYIO chopmy sanucu

OEWCTBUTENbHbBIX YMCEN ONs pelleHnss MpakTUYecKmx
3ajay v NpeAcTaBneHuns AaHHbIX;

onepupoBaTtb MNOHATUAMU. CUHYC, KOCUMHYC WU TaHreHc
NPOU3BOSILHOIO yrna, ncrnonb3oBaTtb 3anucb
NPOU3BOSILHOIO yrna yepes obpaTHble
TPUrOHOMETPMYECKNE PYHKLINK;

onepupoBaTh MOHATUSAMMW:  TOXAECTBO,  YpaBHEHUE,
HepaBeHCTBO, Lernoe, pauvoHanbHoe, nppaumMoHanbHoe
ypaBHeHuUe, HepaBEHCTBO, TPUrOHOMETpPUYECKoe
ypaBHEHME;

BbINONHATL  Mpeobpas3oBaHWs  TPUFOHOMETPUYECKUX
BbIpaXXEHUIN N pellaTb TPUrOHOMETPUYECKNE YPABHEHUS;
BbINOJSIHATL Mpeobpa3oBaHMsa LefbIX, paumMoHarnbHbIX W
MppaumMoHarbHbIX BbIpaXXeHWU 1 pellaTb OCHOBHbIE TUMbI
LenblX, pauMoHanbHbIX 1 nppaumoHarnbHbIX YpaBHEHUI 1
HEepaBeHCTB;

NPUMEHATL YpPaBHEHUSI U HepaBeHCTBa Afsl peLUeHus
MaTeMaTMYeCKMX 3aad 1 3a4a4 U3 pasnmyHbix obnacren
HayKu U pearnbHOW XXU3HW;

NPUMEHATb CBOWCTBa CTeneHn Ans npeobpasoBaHus
BblpaXKeHUI, onepupoBaTb MOHATUSMU: MNOKasaTeribHOe
ypaBHeHNEe W HepaBeHCTBO, pellatb OCHOBHblE TUMbI
nokasaTeribHbIX YPaBHEHUI N HEPABEHCTB;

BbIMOMHATL Npeobpa3oBaHNSA BbIpaXXEHUI, COAEPXKaLLMX
norapvdmel, onepupoBaTb NOHATUSIMU:
norapmdmMmMyeckoe ypaBHEHWE W HEPABEHCTBO, pellaTtb
OCHOBHble  TUMbl JIOrapuPMUYECKNX YPaBHEHUA W
HEpPaBEHCTB;

HaxoAMTb pPeELUEeHMs MPOCTEMUNX TPUFOHOMETPUYECKMX
HEpPaBEHCTB;

onepupoBaTh NMOHATUSMU: CUCTEMA JINHEWHbBIX YPaBHEHWA U
€€ peLLeHne, NCMosb30BaTb CUCTEMY JIMHENHBLIX YpaBHEHUI
ONsi peLleHnst NPakTUYeckUx 3afay;

HaxoanTb peLleHns NpOCTENLLNX cucTem 7
COBOKYMHOCTEN pauMoHanbHbIX ypaBHEHWI 7
HEepaBeHCTB;
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PesynbTar YTOYHEHHbIN pe3ynbTtar OpraHusaums OLEHKA DOCTHKEHUS
(us ®FOC COO) (uz ®OI1 COO) AOCTUXEHUS teHka n
MOZEenMpoBaTb pearbHble CUTyaummn Ha si3blke anrebpb,
COCTaBnNsATb BblpaXXeHWUS, ypaBHEHWs, HEpaBEHCTBA U
CUCTEMbI MO YCNOBUIO 3a4a4u, UCCnenoBaTb NOCTPOEHHbIE
MOZENM C Ucnosb3oBaHWeM annaparta anrebpbi
onepvpoBaTtb MOHATUAMM: (PyHKUMA, crnocobbl 3agaHus
dyHKUMK, 0B6NacTb onpeaeneHns 1 MHOXXECTBO 3HaYeHU
dyHKUMM, padmMKk  YHKUMKW, B3aMMHO oOOpaTHble
pyHKLMM;
onepvpoBaTb MOHATUAMWU: YETHOCTb W  HEYETHOCTb
dyHKLMN, HYmK dyHKUMM, NPOMEXYTKN
3HaKOMOCTOSAHCTBA;
MNP 4 ymeHune onepnpoBaTb MOHATUSMU: ucnone3oBatb  rpadmkn  OYHKUUMA  AnNg  peLleHus
PYHKLMSA, HENpepbIBHas (PyHKLMS, ypaBHEHUN;
npou3eogHasi, nepeoobpasHas, CTPOUTb W YuTaTb rpaukn JNIUHENHOW  PyHKLMMK,
OnpeAeneHHbIn MHTerparn; yMeHme HaxoauTb | KBagpaTUYHOW (DYHKLUMM, CTEMEHHOM (PYHKUMWU C LENbIM
NPON3BOAHbIE 3NIEMEHTAPHLIX (PYHKLNIA, nokasartenew;
NCcnonb3ys cnpaBovHble MaTepuansl; ucnonb3oBaTtb rpacdukm yHKUMIA ONs  MccnegoBaHns
nccnenoBaTtb B MPOCTEMLLMX CryYvasX npoLEeccoB U 3aBUCUMOCTEM MPU pelleHuM 3agad u3
PYHKLMM HA MOHOTOHHOCTb, HAXOaUTb ApyrMx  y4ebHbIX npegMeToB U pearibHOM  XKM3HW, n
HanbornbLlune N HanMeHbLUNE 3HAYEHNS BblpaxaTtb dopmynamm 3aBUCUMOCTU Mexay pakTnteckoe MpakTnyeckas paboTta
YHKLMIA; CTPOUTL rpachmKn MHOTO4YNEHOB C BENUYUHAMM; sansTme
ncnonb3oBaHWeM annaparta onepvpoBaTb MOHATUSMU. Nepuoamndeckas  yHKUUS,
MaTeMaTU4eCKOro aHanuaa; NpUMEHATb NPOMEXYTKA MOHOTOHHOCTU DYHKLUMK, TOYKM SKCTpEMYMA
NPOVN3BOAHYIO MPU peLLeHn 3agay Ha dyHKUMKM, Haubornbllee W HauMMeHbllee 3HavYeHust
OBWXEHWe; pellaTb NpakTuKo- dYHKUMM  Ha NpOMEXyTKe, WCMonb3oBaTb WX Ans
OpPWEHTUPOBaHHbIE 3aa4m Ha HanbonbLlume ncenegoBaHnsa yHKUMK, 3a4aHHON rpadpnKom;
N HaVMEeHbLUNE 3HaYeHWs!, Ha HaxoXaeHne onepvpoBaTtb  MOHATUAMM: rpadMKn  MoKasaTeNbHOW,
nyTW, CKOPOCTUN N YCKOPEHUS norapnMmnyeckon u - TPUrOHOMETPUHECKNX  PYHKLIMMA,
n3obpaxatb WX Ha KOOpPAMHATHOM  MNIIOCKOCTU U
ncnonb3oBaTh AMs pelleHns ypaBHEHNUIN N HEPABEHCTB;
n3obpakaTb Ha KOOPAMHATHOM MOCKOCTM  rpadoukm
NIMHENHBIX ypPaBHEHWI N UCMOMb30BaTb MX ANS peLleHuns
CUCTEMbI JIMHENHBbIX YpaBHEHUN;
nucnonb3oBatb rpadukM  OYHKUMW Ona  uccrnegoBaHus
NPOLIECCOB M 3aBUCUMOCTEN N3 APYIrMX Y4eOHbIX OUCUMIIUH
MP 5 ymeHune onepnpoBaTtb NOHATUAMM: oneprpoBaThb MNOHATUAMU: NocnenoBaTeNlbHOCTb, apudm
paunoHansHas yHKUMS, NnokasaTenbHas eTnyeckasa u reomeTpudeckasi nporpeccuu; Mpaktuyeckoe n 6
yHKUMS, cTeneHHast pyHKUmS, onepvpoBaTb MNOHATUSAMKU: GeckoHe4yHo YyObiBatoLlast 3aHaTNe pakTtieckas pabota

norapugpmMmyeckas yHkums,

reoMeTpmnyeckas nporpeccud, cyMmma 6GeCKOHEYHO
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PesynbTar YTOYHEHHbIN pe3ynbTtar OpraHusaums OLEHKA DOCTHKEHUS
(us ®FOC COO) (uz ®OI1 COO) AOCTUXEHUS teHka n
TpUroHoMeTpuyeckmne yHKLMKN, oOpaTHbIe ybbiBatoLLEN rEOMETPUYECKOWN NMPOrpPeCcCuu;
PYHKLMM; YMEHUE CTPOUTL rpadomkm 3agaBaTb NocrefoBaTeNbHOCTU pas3nnyHbIMK cnocobamu;
N3yYeHHbIX PYHKLMIA, NCNONb30BaThb ucnonb3oBaTb  CBOWCTBA  MNOCnedoBaTeslbHOCTEN U
rpacoukm npy M3y4eHnn NpPoLLECCoB U Nporpeccuin ns peleHns peanbHbIX 3a4ad NpUKNagHoro
3aBWCUMOCTEMN, NPU peLleHnn 3agad n3 XapakTepa;
Apyrmx y4ebHbIX NpeamMeToR 1 3agay u3s onepupoBaTb MOHATUSIMU:  HenpepbiBHas  pyHKUUS,
pearnbHOM XWU3HW; BblpaxaTb hopMynamm npon3BoAHas yHKUMM, UCMONb30BaTb reoMeTpU4ecKmi
3aBUCUMOCTM MeXAy BenMYnHamm 1 bmanYeckuii CMbIC NPON3BOAHONM AN peLleHns 3aaav;
HaxoauTb NPOU3BOAHbIE ANEMEHTAPHbIX (PYHKLUWIA, BbIYM
CNsiTb MPOM3BOAHbIE CYMMbl, MPOU3BEAEHUS, YaCTHOro
PYHKLMIA;
ncnonb3oBaTh NPOM3BOAHYIO AN nccrnegoBaHnsa yHKUM
N Ha MOHOTOHHOCTb U 3KCTPEMYMbI, MPUMEHSTb
pesynbTaTbl UCCNEAOBaHNA K MOCTPOEHUIO MPadmKOB;
MCNonb30BaTh MPOM3BOAHYIO ANS HAXOXAEHUS HaumyyL
€ro peLleHns B Np1KknagHblX, B TOM YMCre coumarnbHO-
9KOHOMWYECKUX, 3afaYax;
onepvpoBaTb MNOHATUAMU: NepBoobpasHas n nHTerparn,
NoHMMaTb reoOMeTPUYECKNN U PU3NYECKMUIA CMbICH
WHTerpana;
HaxoanTb NepBOOOpa3Hble ANeMeHTapHbIX PYHKLUIA, BbIMU
CcnsiTb MHTerpan no gopmyrne HototoHa—J1enbHnua;
MP 6 ymeHMWe peluaTb TEKCTOBbIE 3a4a4u onepvpoBaTb MOHATUSIMU: MHOXECTBO, onepauun Hag
pasHbIX TUMOB (B TOM YMCEe Ha NPOLIEHTHI, MHOXeCcTBaMu;
OONN N YacTu, Ha ABuxeHne, paboTy, Mcnonb3oBaTb TEOPETUKO-MHOXECTBEHHbIM annapar Ans
CTOMMOCTb TOBapOB W YCIyr, HAanom, 3agadn | ONMcaHns peanbHbIX MPOLECCOB W  SBMEHWA, Mpu
13 obnactn ynpasneHus NINYHbIMA U pelueHnn 3agay u3 gpyrmx y4ebHbix npeameTos; MpakTnyeckoe Moaktueckas paGoTa
ceMenHbIMM PrHaHCaMK); COCTaBNATb peluaTb NpuKnagHble 3agadu, B TOM YUCTE coLManbHO- 3aHATME P P
BblpaXKeHUsl, ypaBHEHUS, HEPaBEHCTBA U UX 9KOHOMMYECKOTO U (PM3NYECKOro xapakTepa, cpeactsamm
CMCTEMbI MO YCMNOBUIO 3afa4u, NccrnegoBaTb | MatemMaTU4eckoro aHanmsa
nony4yeHHoe peLleHre U oLeHnBaTb
npaBgonogobHOCTb pe3ynbTaTos
MP 7 ymeHune onepnpoBatb NOHATUAMM: YnTaTb U CTPOUTL TAbNULbI U gUarpaMmel;
cpegHee apudmeTmyeckoe, MeamaHa, onepvpoBaTb MOHATUSMU: cpedHee apudmeTuyeckoe,
HanborbLluee N HanMeHbLLEE 3HAYEHNS, MeamaHa, Hanbonbllee, HAaUMEHbLLEE 3HaYeHWe, pa3max MbaKTYecKoe
pasmax, aucnepcus, ctaHgapTHoe MaccuBa YMCOBbIX AaHHbIX; P MpakTnyeckas paboTta
OTKIMOHEHME YMCOBOro Habopa; ymeHue onepuvpoBaTb  MOHATUSIMWU.  CriydanlHas  BeNUYUHa, sansTme
n3BrekaTb, MHTEPNPETUPOBaTb pacnpegeneHve BEPOSATHOCTEN, anarpamma
MHJpopMaUmIo, NPeAcCTaBeEHHYIO B pacnpegeneHus;
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PesynbTar YTOYHEHHbIN pe3ynbTtar OpraHusaums OLEHKA DOCTHKEHUS
(us ®FOC COO) (uz ®OI1 COO) AOCTUXEHUS teHka n
Tabnuuax, Ha gvarpaMmmax, rpacukax, CpaBHUBaTb  BEPOSATHOCTM  3HAYEHUW  Crny4yanHoOW
OTpaxkaloLLyo CBONCTBA pearbHbIX BENMUYMHBI MO pacnpefeneHnio unum ¢ MNOMOLLbHO
NpOLECCOB U ABMEHUN; NPeACcTaBNsaATb anarpamm;
NMHGpOpMaLMO C MOMOLLLbIO Tabnuy, n onepupoBaTtb MOHATUEM MaTEMATUYECKOrO OXMAAHUS,
Junarpamm; uccrnefoBartb cTaTUCTUYECKUE NpUBOONTb npuMepbl, Kak  MNpUMeHsIeTCs
OaHHble, B TOM YuCne C NPUMEHEHNEM MaTtemMaTMyeckoe OXxuaaHuwe  Cry4yanHOW  BENNYUHbI
rpadmyecknx MeTOAOB U SMEKTPOHHbIX HaxoauMTb MaTeMaTUdeckoe OXxuaaHue Mo AaHHOMY
cpeacTs pacnpegeneHumto
onepvpoBaTb MOHATUAMW: CrydarHbIA  3KCNEPUMEHT
(onbIT) N cnyyanHoe cobbITue, aneMeHTapHoe coObITve
(3nemeHTapHbIn MCX0A) Cry4amHOro OnbiTa, HaxoauTb
BEPOATHOCTM B OMblTaXx C  PaBHOBO3MOXHbIMMU
Cny4yalHbIMM  COObLITUAMKW, HaxoauTb W CpPaBHUBATL
BEPOATHOCTU  COOLITUA B U3YYEHHbIX  CIyYanlHbIX
P 8 ymeHune onepmpoBaTtb NOHATUAMM: 3KCNepuMeHTaXx;
Crny4alHbIN OMbIT M CryYaHoe cobbITue, HaxoOouTb U hopMynMpoBaTb COOLITUA: MepeceyeHne U
BEPOSATHOCTb Cly4YalHOro cobbITUs; ymeHne | o0beanHeHue OaHHbIX cobbITUI, cobbITuE,
BbIYNCIISATbL BEPOSITHOCTb C MCMOMb30BaHMEM | NMPOTMBOMOMOXHOE [OaHHOMY COObITUIO, MONb30BaTbCS
rpadmyeckux MeTOAO0B; NPUMEHATb anarpammamm  Junepa M QOPMYNOW  CIROXEHUA
POpPMYIbl CIIOXKEHNSA U YMHOXEHMS BEPOATHOCTEN NpU peLLeHnn 3aaav; n
BEPOSATHOCTEN, KOMOUHATOPHbIE (DaKTbl U onepupoBatb  MOHATUSIMW:  YCMNOBHAs  BEPOATHOCTb, pakTnteckoe MpakTnyeckas pabota
dopMyrbl NpU peLLeHn 3agay; oLeHnBaTh Hes3aBMCUMble COObITUS, HaxoauTb BEPOSAITHOCTU C sansTme
BEPOATHOCTM pearbHbIX COObITUN; NOMOLLBIO MpaBufia YMHOXEHMS, C MOMOLLbIO OepeBa
3HAKOMCTBO CO CNy4arHbIMU BENUYMHAMU; CNny4YamHOoro onbITa;
yMeHWEe NpMBOOUTL NpUMeEpPLI NPOSIBNEHNS NPUMEHSTb KOMOMHATOPHOE NPaBUNO YMHOXEHUSI Mpu
3akoHa B6orbLUMX YNCEN B NPUPOOHbIX 1 peLueHnn 3agay;
06OLLECTBEHHbIX SBNEHUSIX onepvpoBaTb MOHATUAMWU: UCMNbITAHWE, He3aBUCUMbIE
UCMbITAHWs,, Cepusi WCMbITAHUIW, YCNex W Heygada,
HaxoOuTb BEPOSATHOCTU COOLITUIA B CEpUM HE3ABUCUMbIX
UCMbITaHW OO NepBOro ycrexa, HaxoauTb BEPOATHOCTU
cobbITI B cepum ucnbiTaHuin bepHynnu;
UMeTb NpeAcTaBlieHNe O 3aKoHe BOMbLUMX YMCET;
MMeTb NpeacTaBneHne o HopManbHOM pacnpeaeneHunm
MP 9 ymeHune onepnpoBaTtb NOHATUAMM: onepupoBaThb MOHATUAMMU: TOYKa, NPsiMasi, MNOCKOCTb;
TOukKa, NpsiIMasi, NNOCKOCTb, MPOCTPAHCTBO, NPUMEHSATL aKCUOMbl CTEPEOMETPUN U CNEACTBUSA U3 HUX
OBYrpaHHbIN Yron, CKpeLumBatoLwmnecs npu peLLeHnn FGOMeTpI/I‘-IeC.KVIX 3agav; Mpaktnyeckoe Mpaktuieckast paGoTa
npsiMble, NapannensHoOCTb U onepupoBaTtb MOHATUSIMU:  MapanenbHOCTb " 3aHATME

nepneHaVKynNspPHOCTb MPAMBIX W NITOCKOCTEW,
yron Mexay npsiMbiMu, yron Mexay npsiMoi

nepneHanKynAaApHoOCTb NpPAMbIX U NIIOCKOCTEN;
KJ'IaCCI/Iq.)I/ILI,I/IpOBaTb B3aMHOE pacrnosioXXeHne npamMbiX U
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PesynbTar YTOYHEHHbIN pe3ynbTtar OpraHusaums OLEHKA DOCTHKEHUS
(us ®FOC COO) (uz ®OI1 COO) AOCTUXEHUS teHka n
N MIOCKOCTBHO, YTON MEXAY NIOCKOCTAMM, NrocKoCTeN B MPOCTPAHCTBE;
paccTosiHMe OT TOUKM A0 MITOCKOCTH, onepvpoBaTb MOHATUSAMW: ABYIPaHHbIA  Yron, rpaHu
paccTosiHMe Mexay NpPAMbIMWU, PaccTosiHUE ABYrpaHHoro yrna, pebpo AByrpaHHOro yrmna, fMHENHbIN
Mexay MIoCKOCTAMU; YMEHUE UCMONb30BaTb | Yron ABYrpaHHOro yrna, rpagycHas mepa OBYrpaHHOro
npv pelieHnn 3agay nsyvyeHHole aktbl 1 yrna;
TEOpPEMbI NNIAHUMETPUM; YMEHUE OLEHUBATb | NPUMEHATL NPaBWIIO Napannenenuneia
pasmepbl 0O6HLEKTOB OKpyXatoLero Mupa
onepvpoBaTb MOHATUSIMU: MHOFOTPAHHMK, BbIMYKMbIA ©
HEBbINYKIbIA MHOTOMPaHHWK, 3MEMEHTbI MHOFOrpaHHUKa,
NpPaBUSIbHbIA MHOTOTPAHHMK;
pacnosHaBaTb  OCHOBHble  BMAbl  MHOFOrpaHHMKOB
(nupamnga, nNpuama, NPsIMOYroSfibHLIA Napannenenunea,
Ky6);
KnaccudpmumpoBaTb MHOTOrPaHHWKM, BbIOMpas
MP 10 ymeHue onepupoBaTb NOHATUAMU: OCHOBaHus  ansa  knaccudmkauum  (Bbinykrble  ©
MHOrOrpaHHuK, Ce4eHme MHOrorpaHHuka, kyb, | HeBbInyKble MHOTOrpaHHUKM, npaBusbHbIE
napannenenuneg, npuama, nupammaa, MHOTOrpaHHUKA, TMpPsIMble W HaKMOHHblE  MPU3MbI,
durypa v NOBEPXHOCTb BpaLLEHUS, LMNNMHAP, | napannenenunegbl);
KOHYC, Lwap, cdepa, ceveHus urypbl onepupoBaTh MOHATUSAMM: CEKyLLas MMOCKOCTb, CEYEHME
BpaLLeHWs1, MIOCKOCTb, kacatowascs cdepbl, | MHOrOrpaHHUKOB;
uunuHapa, KoHyca, nrowagb NoBepXHOCTH 00BbSACHATE MPUHLUMMBLI NOCTPOEHUS CEYEHUIA, UCMONb3ys
nupamMuabl, NPU3Mbl, KOHyca, LUnuHAapa, MeToZ crneos;
nnowagp cepbl, 06bLem kyba, CTPOUTb CEYEeHUsI MHOrorpaHHMKOB METOAOM Crefos, Mpaktnyeckoe Moaktieckas paGoTa
NpPsIMOYronbHOro Napannenenunena, BbINOMHATL (BbIHOCHbIE) NIIOCKME YEPTEXM U3 PUCYHKOB 3aHATME P P

nMpamMuabl, NPM3Mbl, LMAVHAPA, KOHYCa,
Lapa; ymMeHue n3obpakaTb MHOTOrpaHHUKA U
MOBEPXHOCTUN BPaLLEHUS], UX CEYEHUS OT
PYKU, C MOMOLLIbIO YEPTEXHBIX MHCTPYMEHTOB
N 3MEKTPOHHbIX CPEACTB; YMEHWe
pacnosHaBaTb CUMMETPUIO B MPOCTPAHCTBE;
yMeH1e pacno3HaBaTb NpaBUibHble
MHOTOrpaHHUKA

NpoCTbIX 06BEMHBIX Uryp: BUA cBEpXY, COOKY, CHU3Y;
onepupoBaTb MOHATUAMM: unnuHapudeckas
NOBEPXHOCTb, obpasytome LUMIMHOpUYECKOn
MOBEPXHOCTU, LUMMMHOP, KOHMYeckas MOBEPXHOCTb,
obpasyolme  KOHMYEeCKom NMOBEPXHOCTU, KOHYC,
chepuryeckasn NOBEPXHOCTb;

pacnosHaBaTb Tena BpalleHunsa (UnnmHOp, KOHyc, cdepa
v wap);

onepvpoBaTtb MOHATUAMWU: MHOFOIPaHHWK, BMUCAHHLIA B
cpepy 1 onucaHHbIN OKONO caepsbl, cdepa, BNnMcaHHasa B
MHOTOrpaHHWK U TeNo BpaLLEHNS;

nsobpaxatb wu3y4yaemble UIypbl OT pykM U C
NPUMEHEHNEM NMPOCTLIX YEPTEXKHBIX NHCTPYMEHTOB;
BbIMOJIHATL (BbIHOCHbIE) MIOCKME YEPTEXN U3 PUCYHKOB
NpocTbiX OOBEMHBLIX Uryp: BUA CBEPXY, COOKY, CHU3Y,
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PesynbTtart
(us @roc Ccoo)

YTOYHEHHbIN pe3ynbTtar
(us ®0OI1 CO0)

OpraHusauums
AOCTWXKEHNA

OueHKa gocTmxeHus

CTPOUTb CEYEHUS TEN BpaLLEHUS;
n3Bnekatb, WHTEPNPETUPOBaTb "
npeobpa3oBbiBaTh nHcdopmaumio o
NPOCTPaAHCTBEHHbIX reoMeTpUYeCcKmx durypax,
npeacTaBreHHYl0 Ha 4depTexax U pUcyHKax;
onepvposaTtb MOHATUEM BEKTOP B NPOCTPAaHCTBE;
BbIMNOJTHATb LI,GIZCTBI/IH CINoXXeHna BeKTOopoB, BbIMUTAHUA
BEKTOPOB N YMHOXEHWUA BeKTopa Ha 4ucno, 06‘bF|CH$|Tb,
KaKuMK CBOMCTBaMM OHM 06nagatoT;

MP 11 ymeHue onepupoBaTb NOHATUAMU:
OBVXXEHME B NPOCTPaHCTBe, NogobHbIe
durypbl B IPOCTPaHCTBE; UCMONbL30BaTh
OTHOLLIEHVE nrioLaaen noBepxXHOCTEN U
06BbeMOB NOJOGHbIX Uryp Npu peLleHun

3afad

00BbACHATE CNOCOObLI NONYYEHUS TEN BpaLLEHNS;
KnaccudmumpoBaTb B3aMMHOE pacnoroxeHue cdepbl 1
NIIOCKOCTH;

onepupoBaTb NMOHATUSIMU: LLIAPOBOW CEMMEHT, OCHOBaHMWe
CerMeHTa, BbicoTa CErMeHTa, LUapoBOW Cron, OCHOBaHME
LIapoBOro Crosi, BbICOTa LUIAPOBOr0 Crlos, LLAPOBOW
CEeKTOop;

BblYMCNATb COOTHOLLIEHUSA mMexay nrowaasamm
noBepxHOCTEN U 06 bLEMaMKN NOJOOHLIX Ten;

NPUMEHATb reoMeTpuyeckne akTbl ANs  peLleHus
CTEPEOMETPUYECKUX 3adad, Npeanonaralolmnx HEeCKOSbKO
LaroB peLleHnsi, ecrnvm ycrioBMsi NMPUMEHEHUs 3aJaHbl B
SABHON hopMme;

Mpaktuyeckoe
3aHsaTNe

MpakTnyeckas pabota

P 12 ymeHne BbIMNCNATL reoOMeTpuYeckme
BENMUYUHbI (4nunHa, yron, nnowaas, obbem,
nnoLiaab NOBEPXHOCTM), UCNOSb3YS
N3ydeHHble PopMynbl U MeToabl

pewlatb 3adayM  Ha HaxoXOeHUe TreoMeTpUYecKux
BEeNMMYMH no obpasuaMm UM anroputMam, NpUMeHss
M3BECTHble aHanuTUYeckue MmeToabl MpU  peLleHUun
CTaHOapTHbLIX MaTemMaTUYeckux 3adad Ha BblMUCMEHWE
paccTosiHWiA MeXay ABYMSI TOYKaMW, OT TOUKMA 4O NPSIMON,
OT TOYKM [0 MIIOCKOCTWN, MEXAy CKpelUVBaloLWMMUCs
NpAMBbIMU;

pewatb 3adayM Ha HaxoXOeHUe TreoMeTpUYecKUX
BEeNMMYMH no obpasuaMm UM anroputMam, NpUMeHss
M3BECTHblE aHanuTUYeckMe MeTodbl MpU  peLleHUn
CcTaHOapTHbIX MaTeMaTU4eckMx 3adady Ha BblMUCIEeHue
YINOB MeXady CKpeLvBalWUMIUCa MpaMbIMKU,  MexXay
NPSAMOI 1 NMOCKOCTBI0, MEXAY NIOCKOCTAMM, ABYrPaHHbIX
YITIOB;

BblMCNATL OOBbEMBI UM MMolWaaM  NOBEepPXHOCTEMN
MHOTOrpaHHMKOB (Npu3Ma, nupamMuga) ¢ NpUMeHeHeM
dopMyn, BbIMUCAATL COOTHOLLEHUS Mexay MnollaasaMm

MpakTnyeckoe
3aHAaTMe

Mpaktnyeckas pabota
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PesynbTar YTOYHEHHbIN pe3ynbTtar OpraHusaums OlieHKa [OCTIKEHNS
(uz ®roC CO0) (uz ®0OI1 CO0) LAOCTUXEHUA
noBepxHocTen, 06bEMaMn NOLOOHBIX MHOTOrPaHHMKOB;
BbIYNCNATL 0ObEMBI U NIloLWaan NOBEPXHOCTEN TenN
BpaLleH1s, reOMEeTPUYECKUX TEN C NpUMEHEeHnemM opmyn;
onepvpoBaTtb MOHATUAMW: CUMMETPUS B MPOCTPaHCTBE,
LEHTP, OCb W MIOCKOCTb CUMMETPUKU, LEHTP, OCb U
NMOCKOCTb CUMMETPUUN CPUTypbI;
n3Bnekatb, npeobpa3oBbIBaTb "
WHTEPNPETMPOBaTh uHcopmMaumo o
NPOCTPAHCTBEHHbIX reomMeTpuyecknx durypax,
NpeacTaBeHHYl0 Ha 4YepTexax U pUCyHKax;
MP 13 ymeHue onepupoBaTb NOHATUAMU: bea y P bucy
NPUMEHATb reoMeTpudeckMe akTbl ONd  pelleHus
nNpsAMoyronbHas cuctema KoopauvHar,
CcTepeoMeTpuYecknx 3agad, npegroraratLwmx HECKOMNbKO
KoopAMHaTbl TOYKWN, BEKTOP, KOOPAMHATLI
LaroB peLleHus, ecnu ycrosus nNpuMeHeHUs 3afaHbl B
BEKTOpa, CKansipHoe npou3seaeHne, yros o .
SIBHOW ¢popme; Mpaktuyeckoe
MeXxay BeKTopamu, CyMMa BEKTOPOB, . MpakTnyeckasa pabota
. onepupoBaTtb MOHATUAMMU: [eKapTOBbl KOOpAMHaTbl B 3aHsATHe
npou3BeeHne BEKTOPa Ha YMCIOo; HaxoauTb
NPOCTPaHCTBE, BEKTOP, MOAYfMb BEKTOpa, PaBeHCTBO
C MOMOLLbHO N3YHEHHbIX (hOpMYI
BEKTOPOB, KOOPAMHATLI BEKTOPA, Yron Mexay BeKTopamu,
KoopAuHaTbl cepeanHbl 0Tpeska, pacCcTosiHUe
ckansipHoe npousBedeHue BEKTOPOB, KOMNMMHeapHble U
Mexay ABYMS TOHYKaMu .
KOMMJSiaHapHbIE BEKTOPbI;
HaxoOuTb CYMMY BEKTOPOB W Mpou3BedeHne BeKTopa
Ha YMCIO, Yron Mexay BeKTopaMu, CcKanspHoe
npounsBedeHne, packnagpiBaTb BEKTOp MO ABYM
HeKomnnUHeapHbIM BEKTOPaM;
3afaBaTb NIIOCKOCTb ypaBHEHWEM B OEKapTOBON cucTeme
KoopAauHar;
NPUMEHATb NPOCTENLLME nporpaMMHble cpeactea W
3NEKTPOHHO- KOMMYHWKaLIMOHHbIE CUCTEMBI NPY peLLeHnm
CTepeoMeTpuYecknx 3agay;
MP 14 ymeHwne BbIOMpaTb NOAXOAALLMNA NPUBOANTL NMPUMEPBLI MaTeEMaTUYECKNX 3aKOHOMEPHOCTEN
N3yYeHHbIN MeTOA ANd peLleHus 3agaqn, B NpMpoae W XU3HWU, pacrno3HasBaTb NPOsiBlieHNe 3aKOHOB
pacnosHaBaTb MaTemMaTU4eckue akTbl U reoMeTpun B UCKYCCTBE;
MaTemaTuyeckne Moaenu B NpUPOSHbIX U NPUMEHATE  MOMYYEHHbIE  3HAHUS  Ha  NpakTuke: Mpaktuyeckoe MoakTieckas paGoTa
06LLECTBEHHLIX SBIEHUSIX, B UCKYCCTBE; aHanuMsMpoBaTb peanbHble CcUTyaumm U NPUMEHATb 3aHaTHe P P

YMeHWe NpMBOaUTL MpUMepsI
MaTeMaTU4YeCKUX OTKPLITUIN POCCUNCKON Y
MUPOBON MaTeMaTU4eCKON HayKu

M3yYyeHHble TOHATUS B MpOLECCe TMoucka peLleHus
MaTemMaTuyecku chopMyIMpOBaHHOM npoGnemsl,
MOZENMPOBAaTL  pearnbHble  cCUTyauuM Ha  SI3blke
reomMeTpuu, WcCrnefoBaTb MOCTPOEHHbIE MOAENU C
MCMONb30BaHMEM TFEOMETPUYECKMX MOHSATUI U Teopem,
annapaTa anreGpbl, pewaTtb MNpakTU4Yeckue 3agauu,
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PesynbTtart
(us @roc Ccoo)

YTOYHEHHbIN pe3ynbTtar
(us ®0OI1 CO0)

OpraHusauums
AOCTWXKEHNA

OueHKa gocTmxeHus

CBSI3aHHbIE C HAaXOXOEeHNEM reoMeTpUIEeCKNX BEMNNYUH;
pewarb NpocTenllne reoMeTpuyeckMe 3agadM Ha
NPUMEHEHNEe BEKTOPHO- KOOPAMHATHOIO MeToAa;

pewartb 3a4adn Ha [okKasaTenbCTBO MaTeMaTUyeCcKnx
OTHOLLEHUI N HaxOXAeHNe reoMeTPUYECKUX BENUYNH MO
obpasuam wunu anroputmam, nNPUMEHAA WN3BECTHbIE
MeTodbl Npu pelweHnn CTaHOapTHbIX MaTeMaTUu4veCKunx
3apavy;

NPUMEHATb MpocTelmne nporpaMmHble CpeacTsa U
3NEKTPOHHO- KOMMYHUKaLMOHHbBIE CUCTEMbI MPU PeLLEHNN
cTepeomeTpuyeckux 3agav;

NpMBOANTL MPUMEPBLI MaTeMaTUYECKUX 3aKOHOMEPHOCTEN

B NpMpoae W XN3HW, pacrno3HaBaTb NPOsIBIieHEe 3aKOHOB
reomMeTpun B NCKYCCTBE;

NPUMEHATb nofnyyYyeHHble  3HaHWSA  Ha npakTuKe:
aHanuavMpoBaTb pearibHble CuTyauum W MPUMEHSATb
M3YYEeHHbIE TMOHATUS B MpoUecce MnoucKka peLleHuns
MaTeMaTuyeckm chopMynMpoBaHHON npobnemsl,
MOLENMPOBaTb peasbHble CUTYyaLMn Ha S3blKe reomeTpum,
uccnegosatb MOCTPOEHHbIE MOAENM C MCMONb30BaHUEM
reomMeTpu4ecknx MOHATUMIA M Teopem, annapaTa anrebpbl,
pelwaTtb NpakTuyeckne 3agayu, CBsA3aHHbIe C HaXoXaeHnem
reoMeTpmnyecknx sesim4nH
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3. COOEPXXAHUE

CopepxaHue oby4yeHus B 1 cemecTpe

"Anre6pa u Hayana maTtemaTu4eckoro aHanusa"

1. Yucna n BblMMCREHUS.

PaumoHanbHble 4ucrna. OObIKHOBEHHblE W AecsATUYHble [Opobu, npoueHTbl, 6GeckoHeYHble
nepuognyeckme aOpobu [lNpumeHeHne apober M NPOULEHTOB ANA pelleHust MPUKNagHbIX 3agad w3
pasnu4YHbIX OTpacren 3HaHUA U peanbHON XU3HMW.

HewncreutenbHble yucna. PaumoHanbHble U nppaymnoHanbHble Yucna. ApudmMeTmyeckue onepauum ¢
nencreutenbHbIMM  yncnami. Moaynb OEeNCTBUTENbHOMO 4ucna u ero csowctBa. [lpubnukeHHble
BblYMCNEHMS, NpaBunia OKPYrneHusl, NPUKMAKA U OLeHKa pesyrnbrara BblYMCIEHNIA.

CteneHb ¢ uenbiM NokasateneMm. buHom HbtoToHa. VMicnonb3oBaHve noaoxogswien opmbl 3anmcu
OencTBUTENbHbIX YMCEN ANs peLleHns NPakTUYeCcKMX 3a4ay U NnpeactaBneHvst AaHHbIX.

ApumeTmnyecknii KOpeHb HaTyparnbHOW CTeneHn 1M ero cBoMcTBa. [encTBusa ¢ apngmeTmyecknmm
KOPHSIMU HaTyparnbHOW CTeneHN.

CuWHyC, KOCMHYC M TaHFeHC, KOTAHreHC YMNCIOBOro aprymeHTa. APKCUHYC, apKKOCMHYC, apKTaHIeHC
4YMCIIOBOro aprymeHTa.

HatypaneHble 1 uenble ynucna. MNpusHakM 4enMMOoCTy LienbiX Yncen.

CreneHb C pauMoHanbHbIM nokasarenem. CBONCTBA CTEMEHN.

Jlorapudm uncna. JecatudHble U HaTypanbHble norapudmbl.

2. YpaBHEHUA U HepaBeHCTBA.

ToxgecTBa 1 TOXAECTBEHHbIE MPeobpa3oBaHus.

MpeobpasoBaHue TPUTOHOMETPUYECKUX BblpaxeHuin. OCHOBHbIE TPUroHOMEeTpuYeckme opmyrbl.

YpaBHeHuWe, kopeHb ypaBHeHUs. HepaBeHCTBO, pelleHne HepaBeHcTBa. MeToq nHTepBanos.

PelwueHuve uenbix u ApoBGHO-paLMOHanbHbIX YpaBHEHWA U HEPABEHCTB.

PelueHne nppaumoHanbHbIX ypaBHEHUN N HEPABEHCTB.

PelleHne TpUroHOMETpUYECKUX YpaBHEHUI.

[MprMeHeHWe ypaBHEHNIA N HEPABEHCTB K PELUEHNI0 MaTeMaTUYECKUX 3a4ad 1 3afay M3 pasnnyHbIX
obnacren Haykn 1 pearnbHOW XN3HN.

lMpeobpasoBaHme BbipaXKeHWI, CogepX)aLLnx norapnumsi.

lMpeobpa3oBaHme BbipaXKeHWI, COAEPXKALLNX CTENEHN C paLMOHaNIbHbIM MOKa3aTernem.

MprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

lMokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapndpmudeckne ypaBHEHUS N HEPABEHCTBA.

CucTtembl NMHEVHbIX ypaBHeHWW. PelueHve npuknagHbix 3agaqy C NMOMOLLBI CUCTEMbI JIMHENHBIX
ypaBHEHUIA.

Cu1cTeMbl 1 COBOKYMHOCTU pauMoHanbHbIX YpaBHEHUA U HEPABEHCTB.

[MpuMeHeHne ypaBHEHWN, CUCTEM U HEPABEHCTB K PeLUeHU0 MaTeMaTuyeckux 3ajady U 3ajad us
pa3nuyHbIX obnacren Hayku 1 pearnbHOW KU3HMW.

3. OYHKLMKU 1 rpachrkn.

DyHKUMSA, cnocobbl 3aganns pyHkuun. Mpadmk pyHKumMM. B3anmHo obpaTtHble hyHKUMK.

O6nacTb onpedeneHnss U MHOXECTBO 3HadeHun yHkuun. Hynu  yHkummn.  TpomexyTku
3HAKOMOCTOSHCTBA. YeTHble N HeYETHbIE DYHKLMN.

CreneHHasa yHKUUA C HaTypasnbHbIM U LenbiM nokasarenem. Ee cBorictsa u rpacuk. CeoncTea 1
rpacduKk KOPHS N-OM CTEMEHM.

TpuroHomeTpuyeckas OKpPYXXHOCTb, oOfnpegerneHne TPUIOHOMETPUYECKUX (YHKLUUI  YUCIOBOrO
aprymeHTa.

OyHkumsa. TNepuogndeckme yHkumMK. TMPOMEXYTKM MOHOTOHHOCTU PYHKUMK. Makcumymbl 1
MUHUMYMbI (yHKLMW. Hanbonbluee n HaumMeHbLlee 3Ha4YeHne PYHKLUMN Ha NMPOMEXYTKE.

TpuroHomeTpuyeckne yHKUUKN, UX CBONCTBA U rpaduku.

lMokasaTenbHasa 1 norapudmudeckas MyHKLUA, UX CBOMCTBA U rpadouku.

Mcnonb3oBaHue rpaukos OYHKUMIA AN peLleHns ypaBHEHUN U FIMHENHbBIX CUCTEM.

Vcnonb3oBaHne rpadukoB OYHKUMI ONs MCCrnegoBaHWs MPOLECCOB M 3aBMCMMOCTEN, KOTOpble
BO3HMKAIOT MPW PELLEHUN 3aday U3 ApYyrMx y4ebHbIX NpegMeTOB M pearnbHOM XU3HK.

4. Hayana maremaTn4eckoro aHanumaa.
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MNocnepoBaTenbHOCTY, cnocobbl 3agaHusa nocrnegoBaTenbHOCTEN. MoOHOTOHHbIE
nocnegosaTenbHOCTW.

ApudmeTnyeckass M reomeTpudeckas nporpeccun. beckoHeyHo ybbiBaloWwas reomeTpudeckas
nporpeccuss. Cymma ©OeckoHeyHO yObiBatowwen reomeTpudeckon nporpeccun. Popmyrna  CroXHbIX
npoueHToB. Mcnonb3oBaHue Nporpeccum Ans peLleHns peanbHbIX 3a4adv NpUKNagHoro xapakrepa.

HenpepbiBHble PyHKUMKU. MeToa uHTepBarnoB A5 peLleHns HepaBeHCTB.

MpoussogHasa pyHKUMK. [eoMeTpUYEeCKUn 1 PU3NYECKNIA CMBICH MPON3BOLAHOMN.

lMpousBogHble aneMeHTapHbIX  yHKUUA.  DOpMymnbl  HAXOXOEHWUS  MPOM3BOAHOM  CyMMBbI,
nponsseeHNs N YaCTHOIo (PYyHKUUN.

MpumMeHeHWe NpPOU3BOAHOM K UWCCRedoBaHWUI (PYHKUMW Ha MOHOTOHHOCTb U 3KCTPEMYMbI.
HaxoxgeHne HanbonbLIero n HAaMMEHbLLETO 3HAYEHNSA PYHKLUKN HA OTPE3KeE.

lMprMeHeHe NPOn3BOOHOW ANS HAXOXAEHUS HAUNy4dllero peweHnss B NPUKIagHbIX 3agadax, ans
onpeaeneHus CKOpocTu npoLecca, 3agaHHOro opMyrnon Unm rpadonKom.

MepBoobGpasHasd. Tabnuua nepBoobpasHbIX.

WHTerpan, ero reomeTpuyeckni 1 U3MYECKUA CMbICN. BbluucneHne wuHTerpana no dopmyne
HbtoToHa-JlenbHuua.

5. MHoxecTBa 1 noruka.

MHoxecTBO, onepauun Hag MHoxecTBamu. [narpammbl dnnepa-BenHa. NMpumeHeHne TeopeTurko-
MHOXXECTBEHHOIO annaparta Ans OnucaHusl pearnbHbIX NMPOLECCOB M SIBNEHWUA, MPU pelleHun 3agad u3
ApYyrux y4ebHbIX NpeameToB.

OnpepeneHve, TeopemMa, Cneacreve, 4okasaTenbCTBo.

"TeomeTpuna”
1. MNpsiMble 1 NNOCKOCTM B MPOCTPaAHCTBE.

OcCHOBHblE MOHATUSA cTepeomMeTpuin. Touka, npAmMasa, nJoCKOCTb, MNPOCTPaHCTBO. MoHaTne 06
akcnomMaTtn4eCckom noCTpoeHUn CtepeoMeTpumn. akCMoMbl CTEpEeOMETPUN N CneacTtemna N3 HUX.

B3anmHoe pacnonoxeHne npAaMbiIX B MNMPOCTPAHCTBE: nMNepecekawwmnecd, napannerbHble U
CKpelwmBawLwimecd npamble. I'IapanneanOCTb npAMbIX U NIocKkocTen B NPOCTpaHCTBE: napanneibHble
npAamMble B NPOCTpaHCTBe, NapannernibHOCTb TPpeX NpAMbIX, napanneribHOCTb I'IpFlMOI;I M NNocKOCTW. Yrnbl €
COHanpasneHHbIMM CTOpPOHaMK, yron mMmexany npAamMbiMKU B NPOCTPAHCTBE. I'IapanneanOCTb NNOCKOCTEN:
napannenbHble MNOCKOCTH, CBONCTBA napannersnbHbIX NNOCKOCTEN. npOCTeI7ILLII/1€ NPOCTPaHCTBEHHbIE
(*)I/Irypbl Ha NNoCKOCTU. TeTpasgp, Ky6, napannenenunen, noCTtpoeHmne CeYeHun.

nepl’leHﬂMKyﬂHpHOCTb l'lpFIMOVI M NMINOCKOCTU: NnepneHanKynaApHbie NnpAMble B MPOCTPaHCTBE, NpsAMble
napannenbHble 1 nepneHankyndapHbie K Ni1OCKOCTU, Npu3Hak nepneHankynAapHoCTu I'IpFIMOVI N NNOCKOCTN,
Teopema o I'IpFIMOIZ HepﬂeH,ElVIKyﬂﬂpHOVI NIOCKOCTU. Yrnbl B NPOCTPaHCTBE: Yron mexay ﬂpﬂMOVI n
MOCKOCTbIO, ,D,ByrpaHHbIVI yromn, TNIMHENHbIN yron ApyrpaHHoro yrna. nepﬂeHﬂMKyﬂﬂp N HaKJIOHHbIE:
pacctoaHne OT TOYKM OO0 MJIOCKOCTU, PacCToAHUE OT I'IpFlMOVI OO0 MINOCKOCTU, npoeKunsa (*)I/Irypbl Ha
MIIOCKOCTb. nepﬂeHﬂ,MKyﬂﬂpHOCTb NIOCKOCTEN: Nnpu3Hak nepneHankynAaApHoCcT ABy X NSIOCKOCTEN. Teopema
O Tpex nepneHaunkyndpax.

Yrnbl B NPOCTPaHCTBE: Yron Mexay MNpsMOi M NIOCKOCTbH, ABYrPaHHbIA Yron, NUHEWHbIA yron
[ABYyrpaHHoro yrra. TpexrpaHHbIA U MHororpaHHble yrnbl. CBOMCTBa MMOCKUX YITIOB MHOMOrpaHHOro yrna.
CBoicTBa MNOCKAX WM [OBYrpaHHbIX YITIOB TPEXrpaHHOro yrra. Teopembl KOCUHYCOB W CUHYCOB ANS
TPexXrpaHHoro yrna.

2. MHororpaHHuKku.

Buapl MHOrorpaHHuMKOB, pas3BepTka MHOrorpaHHuka. [lpuama: n-yronbHasi npuama, npaMas u
HaKMoHHas npu3mbl, BOkOBasi M MnorHasd MOBEPXHOCTb MNpu3mbl. [lapannenenuned, NPSMOYTofbHbIN
napannenenvnes u ero ceoncTea. Kpatyaniume nytun Ha NOBEPXHOCTM MHOTOrpaHHnka. Teopema Ownnepa.
MpocTtpaHcTBeHHaa Teopema [Nudparopa. MNupamuaa: n-yronbHas nupamuga, rnpaBuibHas U ycedeHHas
nupamuabl. Ceonctea pebep M BOKOBbLIX rpaHen npaBuibHOM nNMpaMmuapl. [paBurbHbleE MHOTOIPaHHWUKK:
npaBunbHas NpyM3aMa W nNpaBunbHas NUpamMunaa, NpaBuibHAs TPEYrofibHasi nMpaMmuga U npaBWSIbHbIN
TeTpaaap, Kyb. NpeacraBneHne o NpaBUITbHbIX MHOTOrPaHHMKaX: OKTasap, AOAEKasaAp U UKocasap.

BbluMcneHne 9nemMeHTOB MHOrorpaHHuMKoB: pebpa, AauaroHanu, yrnbl. [nowaab 6okoBow
NMOBEPXHOCTM M MOMHOM MOBEPXHOCTM MPSMOM NpU3Mbl, NMolagb OCHOBaHWIA, Teopema O OOKoBOM
NOBEPXHOCTU NPSIMON NpuaMbl. Mnowans 60KOBOW NOBEPXHOCTU N NOBEPXHOCTU MPaBUbHON NMpaMuabl,
Teopema O NMnoLwaamn yceyeHHon nupammnap.
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CuMMeTpUsi B MPOCTPaHCTBE. ANieMeHTbl CUMMETPUM NMPaBUSbHBIX MHOTOrpaHHUKOB. CMMMETpUs B
npaBUIbHOM MHOTOTPaHHUKE: CUMMETPUS Napannenenunena, CMMMETPUS NPaBUIbHbIX MPU3M,
CUMMETPUS NMPaBUbHON NUpammabl.

3. BekTopbl 1 kOOpAVHAaTLI B NMPOCTPaHCTBE.

MoHATUSA: BEKTOP B NPOCTPAHCTBE, HYNEBOW BEKTOP, ANMMHA HEHYINIEBOro BEKTOPa, BEKTOPbI
KONnuHeapHble, COHanpaBneHHbIe Y MPOTUBOMNONOXHO HanpaBreHHbIE BEKTOPbI. PAaBEHCTBO BEKTOPOB.
[lecTBMSA ¢ BEKTOpaMU: CIIOXKEHWE U BblMUTaHWE BEKTOPOB, CyMMa HECKOJTbKMX BEKTOPOB, YMHOXE HU e
BekTopa Ha uucrno. CBoicTBa crioeHusi BekTopoB. CBOWCTBa YMHOXEHNSI BEKTOpa Ha uncho. MNMoHsaTue
KoMnnaHapHble BEKTOpbI. Mpu3Hak KoMNaHapHOCTY TpexX BEKTOPOB. MpaBuno napannenenvneaa.
Teopema 0 pasnoxeHun BekTopa Mo TpeM HeKoMMaHapHbIM BekTopam. MpsiMoyronbHas cuctema
KoopauHart B npocTpaHcTBe. KoopamHaThl BekTopa. CBA3b Mexay KoopayHaTamy BekTopa U1
KoopZAMHaTaMu Touek. Yron mexay Bektopamu. CkanspHoe NpousBeaeHe BEKTOPOB.

"BepoATHOCTb U CTaTUCTUKA"

padb, cBA3HbIM rpady, NyTn B rpadpe: Lmknbl U Luenn. CteneHb (BaneHTHOCTb) BEPLUUHBIL. [padbl Ha
nnockoctu. [lepesbsi.

CnyyanHble aKCnepUMEHTbI (OMbITbl) U CNy4varHble COObLITUS. AnemMeHTapHble cobbITusa (Mcxoapl).
BepoaTHOCTb crydamHoro cobbitsi. BmM3ocTb 4acToThl M BEPOATHOCTU COObITMIA. CryvaliHble OnbIThbl C
pPaBHOBO3MOXHbIMU 3IEMEHTAPHBIMU COBLITUSAMM.

Onepaumnmn Hag, cobbITUsIMK: NepeceveHne, 0bbegnHeHVE, NPOTUBOMONOXHLIE COOLITMA. [MarpaMmmel
Onnepa. Popmyna CnoxeHNs BEPOATHOCTEN.

YcnoBHasa BEPOATHOCTb. YMHOXeEHME BepoATHOCTEN. [lepeBo cryvanHoro akcnepumeHta. dopmyna
nornHown BepositHocT. Popmyna Baneca. HezaBncumbie cobbITus.

BuvHapHbIA crnyYyalHbIM ONbIT (UCMbITaHWE), ycnex U Heydada. HesaBucuMmble ucnbitaHus. Cepus
He3aBUCMMbIX MCMbITaHWA A0 nepBoro ycnexa. [lepectaHoBkM u dhakTopman. Yucno codeTaHun.
TpeyronbHuk Mackansa. Popmyna GuHoma HbtoToHa.

CopepxaHue obyyeHus1 BO 2 cemecTpe.

"Anrebpa n Hayana MateMaTu4yecKkoro aHanusa"
1. Yncna n BblMMCNEHUS.

HatypanbHble 1 uenble 4Yucna. lNpMmeHeHne NpuM3HakoB AEMMMOCTM LenbiX yncesn, HanbonbLumi
obwmn genutens (ganee - HOM) n HanmeHbLlee obuee kpaTHoe (ganee - HOK), octatkoB no moayro,
anroputma EBknmaa ansa pelenns 3agad B LEnbIX YMcnax.

KomnnekcHble uucna. Anrebpanyeckass U TPUFOHOMETpU4Yeckasi hopmbl 3anmcyM KOMIMIIEKCHOTO
yucna. ApudmeTtuyeckme onepauum ¢ KOMMMAEKCHbIMU Yncrnamm. MsobpakeHne KOMMNMEKCHbIX YNCeN Ha
KoopamHaTHon nnockocTn. Popmyna Myaspa. KopHu n-o1i cteneHn n3 KoOMniekcHoro ymcrna. MNpumeHeHne
KOMMIEKCHbIX YMCen Ans peLieHns pruanyecknx 1 reoMmeTpudeckmx 3agay.

2. YpaBHEHUA U HepaBeHCTBA.

CucTteMbl NMHENHBIX ypaBHEHWW. PelleHve npuknagHbiX 3adavy C MOMOLLLI0 CUCTEMbI FNIMHENHBLIX
ypaBHEHUIA.

CuncTeMbl U COBOKYMHOCTU pauUMoHanbHbIX YpaBHEHWUI U HEPaABEHCTB.

OcCHOBHble MeTOAbl peLleHUs CUCTEM U COBOKYMHOCTEN pauMoHanbHbIX, UppaLuMoHanbHbIX,
nokasarernbHbIX U norapupmMmnyeckmnx ypaBHeHUN.

YpaBHeHuWs, HepaBeHCTBa 1 CUCTEMbI C NapameTpamu.

lMpuMeHeHne ypaBHEHW, CUCTEM U HEPABEHCTB K PeLUeHN0 MaTeMaTuyecKkMx 3afady U 3ajad us
pa3nuyHbIX obnacren Hayku 1 pearnbHOW XU3HMW.

3. ®yHKUMKM U rpadpmkn.

pacpmk komnoavumm  pyHkumn. [eomerpuyeckme o06pasbl ypaBHEHWA W HEpPaBEHCTB Ha
KOOPAWHATHOWM MIOCKOCTW.

VMcnonb3oBaHue rpaukos OYHKUMIA AN peLleHnUst ypaBHEHUN U FIMHENHbBIX CUCTEM.
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padhnyeckne mMeToapbl peLleHns ypaBHEHUIA U HepaBEHCTB. padmyeckme MeToabl peleHns 3agay
C napameTpamu.

Mcnonb3oBaHue rpadukoB OYHKUUA ONA MUCCregoBaHUSA MpoLEecCoB U 3aBUCMMOCTEN, KOTOpble
BO3HMKAIOT MNPV pPELUeHNN 3aay 13 Apyrmx y4ebHbIX NpegMeToB U pearnbHOM XU3HK.

4. Hayana maremarnyeckoro aHanusa.

MpumMeHeHWe NpPOU3BOAHOM K UCCregoBaHWIO (YHKUUMMA Ha MOHOTOHHOCTb M 9KCTPEMYMbI.
HaxoxaeHvne HanbonbLUero N HaMMEHbLLIETO 3HAYEHWUIN HEMPEPBIBHON DYHKLIMM Ha OTPE3KE.

[MprMeHeHe NpOM3BOAHON ANS HAXOXAEHUS HAUIy4LLEro peLleHns B MPUKNagHbIX 3ajadvax, ans
onpeneneHss CKOPOCTU npouecca, 3agaHHOro opMynon Unm rpaduKkom.

lMepBooOGpasHas, OCHOBHOE CBOMCTBO NepBooOpasHbiX. [epBoobpasHbie aneMeHTapHbIX OYHKLMNA.
MpaBuna HaxoxaeHus nepBoobpasHbIX.

WHTerpan, ero reomeTpyyeckun n uandeckun cmblicn. BbluucneHue uHTerpana no dopmyne
HbtoToHa-JlenbHuua. MNprMeHeHe nHTerpana Ans HaxoXAeHUs nrowagen nnocknx guryp u o6bemos
reomMeTpuyecknx Ten.

Mpumepbl pelweHnn  guddepeHuManbHbIX  ypaBHeHu. Martemartundeckoe MoaenuposaHue
pearnbHbIX MPOLECCOB C NOMOLbI0 AnddepeHUmnanbHbIX YpaBHEHWIA.

"TeomeTpna”

1. Tena BpaweHus.

MoHATUS: UMNNHAPUYECKas NOBEPXHOCTb, KOHMYECKas NOBEPXHOCTb, cdhepuyeckasi MOBEPXHOCTb,
obpasytowme nosepxHocTen. Tena BpalLeHUs: UMnnMHAP, KOHYC, yCeYeHHbI KOHYC, cdepa, wap. BsanmHoe
pacnonoxeHune cdepbl U MNITOCKOCTU, KacaTernbHasa NNocKoCcTb K cdepe. N3obpaxeHne Ten BpalleHUs Ha
nnockoctu. Pa3ssepTka unnmHapa un koHyca. Cummertpust cdpepbl 1 wapa.

O6bem. OcHoBHble cBoKicTBa 00beMoB Ten. Teopema 00 o06beme nNPSIMOYroflbHOrO
napannenenvnega un cnegctenst n3 Hee. O6beM NPSIMOA U HAKIOHHOW MPU3MbI, LMAMHEPA, NMpaMuabl 1
KoHyca. O6beM Luapa U LWapoBOro CermeHTa.

KombBuHaumm Ten BpalleHns 1 MHOrorpaHHUKOB. Mpuama, BnMcaHHas B LWNMHAP, ONUCaHHasi OKONo
uunungpa. Nepecevenne coepbl 1 Wapa ¢ nnockocTbio. KacaHve wapa u cdepbl NnockocTelo. MoHATre
MHOrorpaHHuKa, onNmMcaHHOro OKoro cdephbl, cepbl, BAMCAHHOW B MHOTOTPaHHMK UK TENO BpaLLEHUs.

Mnowaab noOBepXHOCTU UMMAMHAPA, KOHyca, mnowanb cdepbl u ee vacten. [logobue B
npoctpaHcTBe. OTHOLWeEHME 00bEeMOB, nnowagen noBepxHocTen nopobHbix duryp. NpeobpasoBaHue
nopobus, romoTteTns. PelleHne 3agad Ha NNOCKOCTM € UCMONb30BaHNEM CTEPEOMETPUYECKUX METOOB.

MocTpoeHMe CevYeHUIn MHOTOrPaHHMKOB M TEN BPALUEHWUs:: CEYEHUs LunuHapa (napannenbHo u
NepneHanKynsipHO OCK), CEYEHUsI KOHyca (napannernbHoe OCHOBaHWIO U MPOXoAsLlee Yepes BEPLUUHY),

ceyvyeHna Lwapa, MeToabl NoCTpoeHUA CeYeHun: MeToq cnenoB, MeTon BHYTPEHHEero npoekTnpoBaHusA,
MeTo nepeHoca CEKyLLI,el7I NITOCKOCTH.

2. BekTopbl ¥ KoopaAMHaTLI B MPOCTPaHCTBE.

BekTopbl B npocTpaHcTBe. Onepauun Hag BekTopamu. BekTopHoe ymMHoxeHWe BekTopoB. CBOICTBa
BEKTOPHOIO YMHOXeHusl. psiMoyronbHasa cuctema koopauHaTt B npocTpaHcTBe. KoopauHatbl BekTopa.
PasnoxeHne BekTopa no 6asuncy. KoopanmHaTHO-BEKTOPHbLIN METOZ NPU PeLLEHNN reoMEeTPUYECKX 3aaay.

3. [IBm>xeHns B NpOCTpaHCTBe.

OewmxeHns npoctpaHcTBa. OToOpaxeHus. [BwxeHns u paBeHcTBO dumryp. OO6wime cBowmcTBa
OBWXEHUA. Bugbl OBMXEHUW: napansfenbHbli  NepeHoC, LeHTpasribHadg CUMMETpUsi, 3epkanbHasi
CMMMETPUS, NOBOPOT BOKPYT npsimon. NpeobpasoBaHusa nogobus. Mpsamas n cdepa 3nnepa.

"BepoATHOCTb U CTaTUCTUKA"

Cepusi He3aBUCKMBIX UCMbITaHUI BepHynnu. CrnyyaliHbli BbIOOP U3 KOHEYHOW COBOKYMHOCTH.

CnyvanHaga senuumHa. PacnpeneneHve BepoaTtHocTel. [inarpamma pacnpegeneHud. Onepauun Hag,
cnyyavHelMM BenuuMHamu. buHapHas cnydyanHas BenuuuHa. Npumepbl pacnpegeneHnin, B TOM yYucne
reomeTpuyeckoe n GMHoMmarnsHoe.

CoBmecTHOE pacnpenenenne oByx CJ'Iy‘-IQVIHbIX BeNn4YMH. HesaBncnmble cnyHaVlele BEJTNHUHBDI.

Uncnosble XapaKTepUCTUKn cnyanlelx BEeJIMYNH. MaTeMaTtn4eckoe OXunaaHue, gucnepcnma wu
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CTaHOapTHoe OTKNoHeHue. MNMpruMepbl NPUMEHEHUST MaTeMaTUYECKOro OXUAaHus, B TOM Ynche B 3agadax
N3 NoBceaHEBHON XM3HW. MaTtemaTtuyeckoe oxmnaaHne buHapHOW cryvyarHon BeNMYnHbl. Matemartumyeckoe
OXunaaHue CyMMbl CrnyyanHbIX BenudmH. MatemaTnyeckoe oxuaaHue u AUCNepcUsi reoOMeTpUYecKoro U
OGMHOMMAnbLHOro pacnpeneneHui.

3akoH OonblMX 4Yucen M ero ponb B Hayke, npupode u obuwectBe. BbiGopouHbIi MeToq
nccrnenoBaHui.
HepaBeHcTBO YebbiweBa. Teopema Yebuiwesa. Teopema BepHynnu. 3akoH 6onblunx yncen.
Bbl6opoYHLIi MeToa nccrnegoBaHuii. BoibopoyHble xapaktepnctmku. OueHnBaHne BEPOSATHOCTU COBbITUS
no BbIGOPOYHbIM AaHHbIM. [poBepKa NPOCTENLLNX FMMOTE3 C MOMOLLBIO U3YYEHHbLIX pacrnpeneneHui.

P 0YT1.01.03 MaTtemaTuka CrtpaHwuua 42 n3 50



4. TEMATUYECKOE NIMAHUPOBAHUE

Koabl npeamMeTHbIX, MeTanpeaMeTHbIX,

Ne O6bLem
n/n Tema 3aHATUA B yacax FINYHOCTHbIX pe3ynbTaToB, (POPMMPOBaAHUIO
KOTOpPbIX CMOCOGCTBYET 3/IEMEHT NMPOrpaMmmbli
1 2 3 4
Paspgen 1. Yucna v BbipaxeHus 10
HaTtypanbHble u Lenble uicna. lMNpusHakm genumMocTu Lenbix Yyucen. NpumeHeHne npusHakos JIPaB1, NNPaB2, J1IPaB3, IIPae4, JIPaB5; MPca1,
OEeNMMOCTU LENbIX Yncen, HamGonbLuniA o6LWwmnii aenutens (aanee - HOL) 1 HauMeHbLLee MPca2, MPca3, MPca4, MPca5, MPca6, MPca7;
obuee kpaTHoe (ganee - HOK), octaTtkoB no moaynto, anroputma EBknnga onsa pelueHus
1. 3ajad B LenbiX Ynucnax. 2
PaumnoHanbHble yncna. OBbIKHOBEHHbIE M AEeCATUYHbIE APOOU, NPOLEHTbI, 6ECKOHEYHbIE
nepuoguyeckne gpobu. ApudmeTnyeckme onepaumm ¢ paumoHanbHbIMK YNCIaMu,
npeobpa3oBaHNs YNCMOBbIX BblpaXKeHUM
HencrButenbHole uyucna. PauvoHanbHble UM uvppaumoHarnbHble 4ucna. ApudmeTtudeckue NPre1, NPre2, NPrae3, NPra4, NPrse5, J1Prse6,
2. onepaummn ¢ OencTBUTENbHbIMU Yucramu. MpubnmkEHHbIe BbIMUCIIEHNS, NPaBUa OKPYrIeHus, 2 nPre7; MP6na1, MP6na2, MP6rna3, MP6na4,
NpUKMAKa 1 OLEHKa pesynbTaTta BblMUCTIEHUIA. MPBnaS5, MPEna6, NP1
3 lpakmuyeckoe 3aHssmue 1. Jlorapucdm umcna. CeoKcrtBa norapudpma. [ecATndHble U” 5 NPre1, NPre2, NPre3, J1IPre4, NPre5, N1Prs6,
) HaTypanbHble norapudmsl. NMpeobpasoBaHne BbipaXKeHUN, coaepallmx rnorapudmei. nPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP2
lMpakmuyeckoe 3aHssmue 2. CUHYC, KOCWMHYC, TA@HIEHC, KOTAHIEHC YMCIIOBOIO aprymeHTa. NPacs1, NIPace2, IPace3, JIPace4; MP6uat,
4 ADKCVHYC, apKKOCWHYC W  apKTaHreHC  YWUCroBOro  aprymeHta.  [lpeobpasoBaHue 2 MP6ua2, MP6ua3, MP6ua4, MP6nuas, MP6uag,
TPUFOHOMETPUYECKNX BbipaxeHuit. OCHOBHbIE TPUrOHOMETpUYEeckue opMybl. MP6ua7, MPuag, MPeua11, MP6ua12,
MP6ua13, MP6un14
lMpakmuyeckoe 3aHssmue 3. KomnnekcHble yncna. Anrebpanyeckas M TPUrOHOMETpUYECKas NPre1, JIPre2, NIPre3, J1Pre4, 11Prs5, JIPre6,
5. dopMbl 3anMncK KOMMIEKCHOTo Yncna. ApudmeTudeckue onepaLum ¢ KOMNIEeKCHbIMU YCcnamu. 2 NnPre7; MPo1, MPo2, MPo3, MPo4, MPo5;
V300parkeHme KOMMIIEKCHbIX YNCEeN Ha KOOPAMHATHON NMOCKOCTW.
Tekyuw,uli KOHMpPob nNo pasdesty 1 (NMMCbMeHHbIE NpakTUYeckne paboThl, YCTHLIN ONPOC, TECTUPOBaHME)
Pasgen 2. ®yHKUMu 1 rpacmkm 4
®yHkumsa, cnocobbl 3agaHusa oyHkumK. Mpadmk dyHkLMm ObnacTb onpegeneHns N MHOXeCTBO NPra1, NPre2, NPre3, JIPre4, NPre5, NPrs6,
5 3HaYeHN PYHKUMK. Hynu doyHKUMK. MPOMEXYTK 3HAKOMOCTOSHCTBA. YETHbIE U HEYETHBIE 5 NPre7; MPo1, MPo2, MPo3, MPo4, MPo5;
’ dyHKuMKn. lMepuogndeckme pyHkUMN. MNPOMEXYTKM MOHOTOHHOCTU dDYHKUMU. MakcumMyMbl 1
MUHUMYMbI YHKUMK. Hanbonbliee n HavMMmeHbluee 3Ha4eHne yHKLUU Ha MPOMEXYTKE.
lMpakmuyeckoe 3aHssmue 4. CBoncTBa u rpadukn TPUrOHOMETPUYECKNX DYHKLMIA. NPaB1, NPaB2, NPaB3, NIPas4, NIPas5; MPcat,
O6paTHble TpuroHomeTpudeckne dyHkUMK. MokasaTenbHas u norapudmmudeckas QyHKLUN, X MPca2, MPca3, MPca4, MPca5, MPca6, MPca7;
7. CBOWCTBA U rpadomku. 2
TpuroHomeTpr4eckas OKPYKHOCTb, OnpeaenieHne TPUroHOMETPUYECKUX PYHKLMIA YNCITOBOTO
aprymeHTta. TpuroHomeTpuieckme yHKUMM, NX CBOMUCTBA U rpadomKu.
Tekywuli KOHMposb nNo pa3desty 2 (MMCbMEHHbIE NpakTuyeckme paboTbl, YCTHbIA ONpoc,
TECTUPOBAHUE)
Paspgen 3. YpaBHeHUs1 U HepaBeHCTBa 6
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YpaBHeHne, KopeHb ypaBHeHUS. HepaBeHCTBO, pelleHne HepaBeHcTBa. MeTo uHTEpBaros.

NP3aB1, NIPaB2, J1IPaB3, J1IPaB4, JIPaB5; MPca1,

8. PelueHve uenbix v Apo6HO-paLMoHaribHbIX ypaBHEHU 1 HepaBeHCTB. OCHOBHbIE MeTOo bl 2 MPcpa2, MPca3, MPca4, MPca5, MPca6, MPca7;
peleHnss UenbiX M  OpoGHO-pauUMOHanbHbIX  YpaBHEHWN M HEPaBEHCTB.
lpakmuyeckoe 3aHsimue 5. VippaunoHarnbHble ypaBHEHUSA U HepaBeHcTBa. OCHOBHbIE NPaB1, NP3B2, IIP3B3, JIPaB4, JIPaes5; MPca1,
MeToAbl peLleHNs MppauMoHarbHbIX YpaBHEHU U HEPABEHCTB. MPca2, MPca3, MPca4, MPca5, MPca6, MPca7;
9 MokasaTenbHble ypaBHEHUS U HepaBeHCTBA. OCHOBHblE METOAb! PELLIEHMS MoKa3aTesbHbIX 5 ne3
: ypaBHEHWI U HEPABEHCTB.
Jlorapudpmmyeckne ypaBHeHns n HepaBeHcTBa. OCHOBHbIE METObI PELLIEHMS
norapnmMmnyecknx ypaBHeHUA N HEPaBEHCTB
lMpakmuyeckoe 3aHsimue 6. PelieHne TpUroHoMeTpnyeckmx ypasHeHnn. OTbop KopHen NPre1, JIPre2, NIPre3, J1Pre4, 11Prs5, JIPre6,
TPUTOHOMETPUYECKUX YPaBHEHUIA C MOMOLLIbIO TPUTOHOMETPUYECKOW OKPYXXHOCTU. PelueHune nPre7; MP6rna1, MP6na2, MP6na3, MP6na4,
10. | TPUrOHOMETPUHECKUX HEPABEHCTS. 5 MP6na5, MP6na6
" | PaBHOCUMbHbIE CUCTEMBI U CUCTEMBI-CIIEACTBUSA. PaBHOCUIbHBIE HEPaBEHCTBa. CUCTEMBI U
COBOKYMHOCTM paLMoHasibHbIX YpaBHEHWUI U HEpaBEHCTB. PelleHune npuknaaHbIx 3a4a4y ¢
MOMOLLBI0 CUCTEMbI NIMHENHBIX YPaBHEHUI
Tekywuli KOHMpPoOsb no pasdeny 3 (MUCbMEHHbIE NpaKTUYeckme paboTbl, YCTHLIM Onpoc,
TECTUPOBAHUE)
Paspgen 4. Hayana matemaTtnyeckoro aHanusa 10
MocnenoBaTensHOCTH, cnocobbl 3agaHus nocrnenoBaTenibHOCTEN. MOHOTOHHbIE JIPace1, IIPacBe2, NPace3, JIPace4; MP6ua1,
nocrnenoBaTesibHOCTU. JIMHENHBIN U 3KCMIOHEHLMATbHbIA poCT. ApudmMeTudeckas 1 MP6ua2, MP6ua3, MP6nad, MP6uas, MPouas,
11. | reomeTpuyeckas nporpeccumn. beckoHeyHo ybbiBatoLLasi reoMmeTpuyeckas nporpeccusi. Cymma 2 MP6ua7, MP6ua8, MP6ua11, MP6ua12,
BeCKOHeUHO YBbIBaloLLEel reoMeTPUYECKoit nporpeccu. dopmyra CroXHbIX NPOLEHTOB. MP61a13, MPGun14
Vcnonb3oBaHWe nporpeccur st pelleHunsi pearbHbIX 3a4a4 NPUKNagHoro xapakrepa
HenpepbiBHble pyHKUMK. [lponsBoaHas pyHKUMU. [eoMeTpUYeCcKUn N (pmusndeckuii CMbICH nPre1, NPre2, NPre3, NPra4, NPrs5, J1Prse6,
12. | npoussoaHo. MPON3BOAHBIE ANEMEHTaPHbIX OYHKLMA. POPMYIibl HAXOXAESHUS MPON3BOAHOM 2 NPre7; MP6na1, MP6na2, MP6na3, MP6na4,
CYMMBbl, MPOM3BEAEHUS 1 YaCTHOTO (OYHKLMIA. MP6na5, MPBna6
MepBasin BTOpas Npou3BOAHbIE (YHKUMKW. YpaBHEHWE KacaTenbHON K rpadmKy yHKLUMK. nPre1, NPre2, NPre3, NIPre4, INPre5, IPre6,
13. | Touku paspbiBa. ACUMNTOThI rPaduKoB pyHKLMI. CBOMCTBA PYHKLMIA HeNpepbIBHbIX Ha 2 nPre7; MP6rna1, MP6na2, MP6na3, MP6nad4,
oTpeske. MP6na5, MP6na6
lpakmuyeckoe 3aHsimue 7. [lpuMeHeHe NpPOU3BOAHON K WUCCNeaoBaHUKO  (PYHKUUA Ha J1IPag1, N1PaB2, J1IPaB3, J1IPag4, J1PaB5; MPcaf,
MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoxaeHne Hambonbluero U HauMMeHbLUEro 3HayYeHust MPcn2, MPca3, MPca4, MPca5, MPca6, MPca7;
14, | PyHKUMM Ha OTpeske. 5 nPs
" | MNepBoobpaszHasn. Tabnmua nepeoobpasHiix. MNMpaBuna HaxoxaeHus nepBoobpasHbiX. MiHTerpan,
€ero reoMeTpu4eCckUn n rUsnyYecknin cMblicr. BelumcneHue nHterpana no popmyrne HotoToHa—
JlenbHuua
lMprMeHeHWe nHTerpana anst HaxoXxaeHus nroLwagen nNnockux puryp n o6bLeEmoB JIPacB1, JIPacB2, NPace3, JIPace4; MP6ua1,
15. | reomeTtpuueckux Ten. Mpumepbl peleHnin anddepeHumnanbHeix ypasHeHnin. MatemaTtuyeckoe 2 MP6na2, MP6na3, MP6uad, MP6uas, MP6uab,

MoAennpoBaHUe pearnbHbIX NPOLECCOB C NOMOLLLI0 AnddepeHUnanbHbIX ypaBHEHNUI

MP6ua7, MPoua8, MP6ua11, MPéunn12,
MP6ua13, MP6un14

Tekywuli KOHMpPoOb Mo pa3deny 4 (NMUCbMEHHbIE NPaKTUYecKMe paboTbl, YCTHLIA Onpoc,
TECTUPOBAHUE)
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lpomexymo4Hasi ammecmauusi (3a4em ¢ OyeHKol) 2
Bcezo e cemecmpe 32
Pa3gen 5. MHoxecTBa u noruka 4
MHoxecTBO, onepaumun Hag MHoxecTBamu. [narpammel Qrinepa—BexHa. MpumeHeHne 2 NPaB1, IPaB2, NIPaB3, IPae4, IPas5; MPca,
16. | TEOPETMKO-MHOXECTBEHHOIO anmnapara ans On1caHnsl pearbHbIX NPOLECCOB M SBIEHUIA, Npu MPcn2, MPca3, MPca4, MPcas, MPca6, MPca;
pelleHnn 3aday U3 gpyrmx y4ebHblx npeametoB. MeToa maTeMaTUyeckor MHOYKUMK L
CamocmosimenbHasi paboma o6y4yaroujuxcs. JNeMeHTbl MaTEMATUUYECKON NIOTUKM. 2 JIPaB1, NPaB2, JIP3B3, N1Pae4, JIPaB5; MPcaf,
17. MPcp2, MPca3, MPca4, MPca5, MPca6, MPca7;
NP5
Paspen 6. MNpsMble n NNOCKOCTU B NPOCTPAHCTBE 8
OCHOBHbIe NOHATUSA cTepeoMeTpumn. Touka, NpsiMasi, NNOCKOCTb, NPOCTPaHCTBO. [NoHATME 06 NPre1, NPre2, NPre3, J1Pre4, 1Pre5, J1IPrs6,
aKkcMomaTMyeCcKoM NMOCTPOEHUN CTEPEOMETPUM: aKCUOMbI CTEPEOMETPUN U CNEACTBUSA U3 HUX. NnPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1
18 B3avMHoe pacnonoxeHne NpsiMbIX B MPOCTPAHCTBE: NepecekaloLLMecs, napannenbHble 1 5
" | ckpelumBatoLmecs npsMble. MapannensHOCTb NPSMbIX U MIOCKOCTEN B MPOCTPaHCTBE:
napannerbHble NpsIMble B MPOCTPAHCTBE, NapanensHOCTs TPEX NMPSMLIX, NapannenbHOCTb
NPSIMOVA W MIIOCKOCTMU.
Yrmnbl C cOHanpaBrieHHbIMW CTOPOHaMW, Yron Mexay npsiMbiMin B NMPOCTPaHCTBE. J1PaB1, NIP3B2, JIP3B3, JIPaB4, JIPa85; MPcat,
MapannensHOCTb NNOCKOCTeN: NapasnnebHble NIOCKOCTM, CBOMCTBA NapannernbHbIX MPca2, MPca3, MPca4, MPca5, MPca6, MPca7;
19. | nnockocreit. MpocTeime NPOCTPaHCTBEHHBIE UIYPbI HA MAIOCKOCTU: TeTpasap, Kyb, 2 FAE%%?KA%é%TKA%éMTr\lﬂnlféxuz(ix/ln:émn11
napannenenunen, NoCTPOeHNe ceyYeHni MPEna12. MPona 13, MPGa 14
lpakmuyeckoe 3aHssmue 9. Yrrbl B NPOCTPAHCTBE: Yron Mexay nNpsiMon 1 NNOCKOCTbIO, NPre1, JIPre2, NIPre3, I1Pre4, NPrs5, JIPrs6,
20 [ABYIPaHHbIN yrof, NMHENHBIA yron AByrpaHHoro yrna. MNepneHamKkynap v HakNoHHbIE: 5 nPre7; MPo1, MPo2, MPo3, MPo4, MPo5; TP1
" | paccTosHMe OT TOUKM 40 NIIOCKOCTU, PACCTOSHWE OT MPSIMOIA 10 NNOCKOCTM, NPOeKLNs puryphi MP6na1, MP6na2, MP6na3, MP6na4, MP6nas,
Ha NIOCKOCTb. MP6na6
lpakmuyeckoe 3aHssmue 10. [NepneHaNKYNAPHOCTb NNOCKOCTEN: MPU3HaK NPag1, NIPaB2, NPaB3, NPas4, NIPas5; MPca,
21. | nepneHAVKYNAPHOCTY ABYX NNOCKOCTel. Teopema o Tpéx neprneHanKynsapax 2 |\|_I/|FF)’g.El2, MPca3, MPcad, MPca5, MPca6, MPca7;
Tekywuii KoOHmMposb no pa3desny 6 (MMCbMeHHbIE NpakTUYeckne paboTbl, YCTHBIN ONpoc,
TecTUpoBaHue)
Pasgen 7. MHororpaHHMKM 1 Tena BpaweHusi 8
[MoHsATHE MHOrorpaHHMKa, OCHOBHbIE 3MEMEHTbl MHOTOrpaHHWKA, BbINYKIble Y HEBbINYKIble NPace1, NTPace2, NTPace3, JIPace4; MP6uat,
22 MHOrOrpaHHUKK, pa3BépTka MHOrorpaHHuka. MNpuama: n-yronbHas npuMama, rpaHyM M OCHoBaHUS 5 MP6ua2, MP6ua3, MP6na4, MP6uas, MP6ua6,
" | NPU3MBbI, NPAMAsA 1 HAKMOHHAs NPU3MbI, 60KOBas 1 NOMHAs NOBEPXHOCTL MPU3MbI. MP6ua7, MP6uag, MPeua11, MPoua12,
Mapannenenvnes, NPSIMOYrofibHbIN Napannenenunes U ero CBOMCTBA. MP6ua13, MPoun 14
Mupamuga: n-yronbHas NUpamMuaa, rpaHn U OCHOBaHWE Nupamuabl, 6okoBas 1 nonHas TPre1, JIPre2, NPre3, NPre4, NPre5, JIPre6,
23. | NoBEepXHOCTb NMMpaMuAbl, NpaBuUNbHas K yCeuYéHHas nnpammuaa. AnemMeHTbl NpUambl U 2 NnPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1
nupamugel.
lpakmuyeckoe 3aHsimue 12. BbluMcneHne arieMeHTOB MHOIOIPaHHUKOB: pébpa, AMaroHanu, NPace1, NPacB2, NPace3, JIPace4; MP6ua1,
24 | yrmbl. Mnowaas GoKoBOM MOBEPXHOCTU U MOMHOM MOBEPXHOCTU MPSIMON MPU3MbI, MroLLaab 2 MP61a2, MP6ua3, MPoua4, MPouas, MP6uab,
OCHOBaHWi1, Teopema 0 GOKOBOW MOBEPXHOCTU MPSIMON MPK3Mbl. TnoLLaas GOKOBOM MP6ua7, MPouag, MPeua11, MP6ua12,
MP6ua13, MP6un14
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MOBEPXHOCTU M MOBEPXHOCTU NMPaBUSIbHOW NMpaMnabl, TeopeMa O MroLwaan yCe4eHHoM
nMpamugbl

ﬂpakmuquKoe 3aHssmue 14. CI/IMMeTpI/lFl B NMPOCTpaHCTBE. CUMMETPUA OTHOCUTETIBHO

JNPre1, NPre2, I1Pre3, N1Pre4, J1IPre5, J1IPre6,

25. | TOYKM, MPSIMOM, MAOCKOCTU. SNEMEHTbI CUMMETPUN NPaBUITbHBIX MHOFOFPaHHMKOB. 2 nPre7; MP6rna1, MP6na2, MP6ra3, MP6nad4,
OneMeHTbl CMMMETPUU B NMpaMuaax, napannenenvneax, npaBubHbIX MHOTOrpaHHMKaXx. MP6naS, MP6na6
Tekywuli KOHMposb No pa3desy 7 (MMCbMEHHbIE NpaKkTUYeckne paboTbl, YCTHbIA ONpoc,
TECTMPOBAHME)
Paspen 8. Tena BpalieHusi 12
LinnuHapudeckas noBepxHOCTb, 0bpasylolme UMnnMHApUYEeckon NoBEPXHOCTH, OCb NPre1, NPre2, NPre3, NPra4, NPre5, J1Pre6,
26. | UANMHOpUYeckon noBepxHOCTU. LinnmHap: ocHoBaHus 1 6okoBas NOBEPXHOCTb, obpasyoLlas 1 2 NnPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1
OCb, Nrowaab 6OKOBOW W NOMHOW NOBEPXHOCTY. MEgﬂﬂé , MP6ng2, MP6na3, MP6na4, MP6na5,
Cdbepa v wap: ueHTp, paamyc, guameTp, nroLwaab NoBepxHocTu cdepbl. BaanmHoe nPre1, NPre2, NPre3, NPre4, NPre5, J1Prse6,
27. | pacrionoxeHue cepbl U NOCKOCTU, KacaTenbHas NockoCTb K cdepe, nroLaab cdepsbl. 2 JI\TAFI’DFB7; Ml_IPPC201l,_||;/IgCOZ MPco4, MPco5, MPco6,
co7; ;
lMpakmuyeckoe 3aHssmue 15. KomOvHaumm Ten BpalLleHNsa 1 MHOrOrPaHHNKOB. MHOrorpaHHuUK, NPacs1, NPace2, NNPacB3, NIPace4; MP6ua1,
ONUCaHHbIN OKOSO cdpepsbl, cdepa, BNMcaHHas B MHOTOTPaHHMK, UMK TENo BpaLLEeHUS. MP6ua2, MP6ua3, MP6ua4, MP6nuas, MP6uag,
28. | Mepeceyenue cdepbl 1 LWapa C NNockocTbio. KacaHue wapa 1 cepbl NNockocTbo. MoHsATHE 2 MP6ua7, MPouag, MPeua11, MP6na12
MHOrorpaHHm1Ka, ONMCcaHHOIo 0KoJo ccpepbl, cepbl, BIMCAHHOW B MHOTOMPaHHWK U TENo
BpaLLeHus
lMpakmuyeckoe 3aHssmue 16. MNoHATNe 06 06LEMe. OCHOBHbIE CBOMCTBA OOHLEMOB Ten. NPre1, NPre2, NPre3, NPre4, N1Pre5, J1Pre6,
29 Teopema 06 06bEME NPSIMOYrofbHOrO Napannenenuneaa n cneacTsus us Heé. O6bLEM 5 nPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1
" | NPSIMOM M HAKNOHHOM NPU3MbI, LUNNHAPA, NMpamMuabl U koHyca. O6bEM Liapa, WapoBoro
cerMeHTa 1 nnowagb cgepsl
lMpakmuyeckoe 3aHsimue 18. [NogoOHble Tena B npocTpaHcTBe. COOTHOLLEHNS MEXAY NPacs1, NPacB2, NIPace3, IIPace4; MP6ua1,
nroLaasmMmn noBepxHocTtein, o6bEMamm NogobHbIX Ten. CeyeHns umnuHapa (napannensHo 1 MP6ua2, MP6un3, MP6uo4, MP6ua5, MP6ua6,
30. | nepneHanKynspHO ocu), cevdeHnst KoHyca (napasnnefibHoe OCHOBaHMIO U Npoxoasiiee Yyepes 2 MP6ua7, MPEua8, MP6ual1, MP6ua12
BEPLUKNHY), cedeHnst wapa. PelleHne 3agay Ha NNOCKOCTM C UCTONb30BaHNEM
CTEPEOMETPUYECKMX METO/IOB.
CamocmosimesnibHasi paboma o6y4aroujuxcsi. [1oCTpoeHe Ce4eHUn MHOTOrPaHHMKOB U Ter NPace1, NIPacs2, NPacs3, IPace4; MPoua1,
BpaLleHNs: cevyeHns uunmHapa (napannernsHo 1 nepneHanKynapHO ocK), CeYeHns KoHyca MP6ua2, MP6ua3, MP6uad, MP6uas, MP6uas,
31. | (napannenbHOe OCHOBAHWIO U NPOXOsiLLee Yepes BEPLUMHY), CeYeHUst Lapa, MeToabl 2 MP6ua7, MP6ua8, MP6ua11, MP6ua12,
MOCTPOEHNSI CEYEHUI: METOA CNeAoB, METOA BHYTPEHHETO MPOEKTUPOBAHUS, METOA, NepeHoca MP61a13, MPoun14
CEKYLLIEN MITOCKOCTM.
Tekywuli KOHMpPOb Mo pa3sdesy 8 (MMCbMEHHbIE NPaKTUYeCKMe paboTbl, YCTHLIA OMpoc,
TECTUPOBaHUE)
Pa3spgen 9. BekTopbl U KOOpAUHATLI B NPOCTPaHCTBE 8
BekTop Ha nnockocTu 1 B NpocTpaHCcTBe. Hynesown BEKTOP, ANMHA HEHYNEBOro BEKTopa, nPre1, NPre2, NPre3, NPra4, NPrs5, J1Prse6,
BEKTOPbI KONNMHEeapHble, COHanpaBreHHbIe 1 MPOTMBOMONOXHO HaMNpaBleHHbIe BEKTOPbI. nPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1
32. | PaBeHCTBO BEKTOPOB. [IENCTBUS C BEKTOPAMM: CIIOKEHME U BbIYUTAHIE BEKTOPOB, CyMMa 2 NPace1, JIPace2, NIPace3, JIPace4; MPouat,
MP6ua2, MPéua3, MP6ua4, MP6oun5s, MPoua6,
MP6ua7, MP6ua8, MPona11
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HECKOJIbKMX BEKTOPOB, YMHOXXEHWUE BEKTOPA Ha 4YMCIo. CeolicTBa YMHOXXEeHUA BeKTopa Ha
yucrio.

MNoHATHne KOMMNJiaHapHble BEKTOPbI. an3HaK KOMNaHapHOCTA TpéX BEKTOpPOB. I'Ipanmo
napannenenunena.

J1Pace1, JIPacB2, J1IPace3, JIPace4; MPoua1,
MP6ua2, MP6ua3, MP6ua4, MPouns, MP6oua6,

33. TeopeMa 0 pasnoXxeHun BekTopa Mo TPEM HEKOMMMaHapHbLIM BekTopam. PelueHne 3agaq, 2 MP6un7, MP6ua8, MP6ual1, MP6ua12,
CBA3aHHBIX C NMPUMEHEHNEeM NMpaBun AeNCTBUIA C BEKTOpaMu MP61a13, MPBua14
lpakmuyeckoe 3aHsimue 20. [psAMoyronbHasi cuUcTema KoopauHaT B NPOCTPaHCTBe. NPacs1, NNPace2, lIPace3, JIPace4; MP6ua1,
34. | KoopanHaTbl BekTopa. CBA3b Mexay KoopAuHaTamy BeKTopa M KoopauHaTtaMu Touek. 2 MP6na2, MP6na3, MP6nad, MP6uad, MP6uab,
MpocTeiilume 3a4aum B KOOpAMHATAX MP6ua7, MP6ua8, MP6na11
lpakmuyeckoe 3aHssmue 22. Yron mexay Bektopamu. CkanspHoe npovsBedeHne nPre1, NPre2, NPre3, NPre4, TPre5, J1Pre6,
35 | BEKTOpOB. BbMucrieHe  yrnoB  Mexagy — npAMbIMK W niockocTamu. KoopanHaTHO- 2 nPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1
BEKTOPHbI MeTo/, NpK PELLEHNN reoMeTPUYECcKUX 3aaau. MP6ua1, MPoua2, MP6ua3, MP6na4, MPouas,
MP6ua6, MP6ua7, MP6na8, MP6ng11, MP6ng12
Tekywuli kKOHmMposnb no pa3sdesiy 9 (MMCbMeHHbIe NpakTuyeckme paboTbl, YCTHbIA ONpOC,
TECTMPOBAHME)
Pasgen 10. BeposATHOCTb M CTaTUCTHKA 12
pady, cBA3HbIA rpad, NyTn B rpade: umnknbl 1 uenn. CTeneHb (BaneHTHOCTb) BepPLUMHbIL. ['padbl NPre1, NPre2, NPre3, NPra4, NPrse5, J1Prse6,
Ha nnockocTu. [lepeBbs. JIPre7; MPo1, MPo2, MPo3, MPo4, MPo5
KomburHaTopHoe npaBumno yMHoxeHus. [NepectaHoBku 1 daktopuan. PasmeLleHms um
36. coyeTaHund. Yucno covetanmin. dopmyna 6mHoma HetoToHa. TpeyronbHuk [Nackans. 2
Cobbitna. Onepaumu Hag cobbITUAMK: NepeceyveHne, 06beaNHEHNE, MPOTUBOMNONOXHbIE
cobbiTns. Ouarpammbl rinepa
YcnoBHas BepOATHOCTb. [lepeBo cny4anHoro akcnepumeHTa. Popmyrna nonHoOW BEPOSTHOCTM. nPre1, NPre2, NPre3, NPra4, NPrs5, J1Prse6,
y JIPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1
37. q)OpMynaVBameca; , 2 NPace1, NIPace2, NTPace3, IPace4; MP6ua,
B1HapHbIN cnyyYanHbIi onbIT (MCNbITaHUE), ycnex 1 Heyaada. HesaBncmMble ucnbitanus. Cepust MP61a2, MP6ua3,
He3aBMCUMBbIX UCMbITaHWUIA A0 nepBoro ycrnexa. Cepusi He3aBUCUMbIX UCMbITaHWA BepHynnu
38. | CamocmosimenbHasi paboma oby4aroujuxcsi. NoarotoBka K NPakTUHECKOMY 3aHSITUIO 2
lpakmuyeckoe 3aHssmue 23. Mepbl pa3bpoca: maTeMaTMyeckoe OXunaaHve, aucnepcus 1 NPace1, NPace2, NMPacs3, NPacs4; MP6ua1,
CTaHAapTHOE OTKIMOoHeHue. Mprmepbl NPUMEHEHUS MaTEMaTUYECKOTO OXXMAAHUS, B TOM YMCTE B MP6na2, MP6na3, MP6uad, MP6uas, MP6ua6,
39, | 38AaYax M3 NOBCEAHEBHOM XKM3HM. ) MP6ua7, MP6ua8, MP6ual1, MP6ua12,
" | Teopema BepHynnu. 3akoH 6onbLumnx Ymcern. BoibopoyHbii MeToa nccregoBaHun. BeibopoyHbie MPG1a13, MPEun14
xapakrepucTukni. OLeHBaHne BepOSTHOCTU COBbITUS MO BbIOOPOYHbLIM AaHHbIM. [TpoBepka
NPOCTENLUMX MMMOTE3 C NOMOLLbIO M3YYEHHbIX pacnpeaeneHun
MaTtemaTuyeckoe oxugaHue criydarHon BenuumHbl (pacnpegenenus). lNpumepbl npUMMeHeHus NPace1, NIPacs2, NPacs3, NIPace4; MPoua1,
MaTeMaTUYeCKoro oXxuaaHus (cTpaxosaHue, notepes). MatemaTmyeckoe oxuaaHue Cymmbl v MP6ua2, MP6ua3, MP6nad, MP6uas, MPouas,
40, | MPOVM3BELIEHNS CrIy4aliHbIX BEMMMH. ) MEgMZéMI\I/DISgASHZAESM}1}'I|\|£P62MAJ'?|§’ 5
" | [ucnepcms n cTanaapTHOE OTKITOHEHUE CRyyaiiHOM BeNMuMHbI (pacnpeaeneHus). ducnepcns prd ""f‘ NPogs: VI\I/IlzlP ) I?ATD‘ 5 ?\/EI;P' 335”3’ 4
OvHapHONM crny4YarHOW BENUYUHBL. [ucnepcms CyMmbl HE3aBUCUMBbIX CIyYalHbIX BENTUYMH. MPGB o - 1P 989, MFCAT, VI eAs, Mieas, MFeas,
. cab, MPca6, MPca7; TP5
HenpepblBHblE cnyyvariHble BENUYUHbI.
41. CamocmosimenbHasi paboma oby4aroujuxcs. [oaroToBKa K aK3aMeHy 2
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Tekywuli KOHMposb no pasdesty 10 (NMCbMEHHbIE NpaKTUYeckne paboTbl, YCTHbIA ONpoc,
TECTUPOBAHUE)

MpomexyTo4yHasa aTrecTaumsa (3a4em ¢ oyeHkol) 2
Bcero B cemecTpe 54
Bcero 86
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5. TPEBOBAHUA K YCNOBUAM PEAJIU3ALUN NMPOIrPAMMBI

5.1. lna peanusauuu nporpamMmmbl y4eOHOro npeamMeTa AOMKHbI ObiTb NpPenyCMOTPEHbI
cneayrowme cneyuvanbHblie NOMeLLeHUs:

KabuHeT «maTtemaTvkuny, OCHaLLeHHbI 060pyaoBaHNEM:

CTton yyeHnyeckuis;

CTyn yyeHn4yeckui;

[ocka;

LWkad ona xpaHeHus Tabnuy 1 nnakaTos.

TexHnyeckme cpeacTBa: KOMMNEKT YepTeXXHOro obopynoBaHna 1 NpucnocobneHnin,

MnaHWweTHbIM KoMnbloTep (NULEH3MOHHOE NporpamMmHoe obecrnedeHve, obpasoBaTenbHbIv
KOHTEHT, cucTemMa 3almTbl OT BPEOOHOCHOW MHhopMaLnn).

5.2. UHchopMaumoHHoOe obecneyeHne peanusaymm nporpamMmmbl

5.2.1. YyebOHasa nutepaTypa

OcHoBHas nutepartypa
1. MatemaTuka: y4ebGHUK Ons CTYOEHTOB YuYpexaeHun cpegHero npodecCuoHarbHOro

o6pasoBaHus; 1-e usgarue /bawmakos M.N. - OBLWECTBO C OrpaHNYEHHON OTBETCTBEHHOCTLIO
"USOATENBCKUM LIEHTP "AKAOEMMA"

2. MatemaTtuka. 3agadvHuk: y4yebHoe nocobue Ans CTYOeHTOB YYpexaeHun CcpegHero
npodeccnoHanbHoro obpasosarus; / bawmakos M.U.- 1-e nsganune -O6LecTBO C OrpaHN4YEHHON
oTBeTCTBEHHOCTLI0 "MBJATENLCKNA LIEHTP "AKALEMMA"

3. Anumos L. A. MatemaTtuka. Anrebpa n Hadana maTemaTM4ecKkoro aHanusa : 6a3oBbliii
ypoBeHb : Yy4yebGHoe nocobue ana obpasoBaTenbHbIX OpraHuM3auun, peanuayomnx
obpasoBarenbHblie NporpaMmMbl CpeaHero npodeccnoHanbHoro obpasoBanuns : nagaHue B pdf-
dopmaTte . — 3-e u3g., ctep. / LLW.A. Anumos, M.B. Ba, K0.M. KonsairuH. - Mockea : NpoceelleHune,
2026. - 559 c. - ISBN 978-5-09-138977-7. - URL: https://ibooks.ru/bookshelf/412121/reading -
TeKCT: aNeKTPOHHbIN.

4. AtaHacsaH J1. C. MaTtemaTtuka: anrebpa n Ha4yana maTemMaTU4eCcKoro aHanusa, reoMmeTpus.
MeomeTpusa: 10—11- knaccbl: 6a30BbI U YrnyOnéHHbIN YPOBHU: y4ebHUK: uspaHue B pdf-
opmaTte. — 14-e u3g., crep. — (MY — wkone). / J1.C. AtaHacsH, B.®. bytysos, C.b.
KagomueB. - MockBa: [lNpoceeweHne, 2026. - 287 c. - ISBN 978-5-09-138873-2. - URL:
https://ibooks.ru/bookshelf/412063/reading - TeKCT: 3NEKTPOHHbIN.

JononHuTenbHasa nuTepaTtypa
1. AdaHackeB, C. I Matematuka. LUkonbHbIA Kypc: y4yebGHoe nocobue ana CIO / C. T.

AdaHacbeB. — CapatoB, Mocksa: Npogobpasosanune, An Mu Ap Megua, 2025. — 290 c. —
ISBN 978-5-4488-2634-4, 978-5-4497-4610-8. — TekcT: anekTpoHHbn /[ Undposon
obpasoBatenbHbin pecypc IPR SMART: [canT]. — URL: https://www.iprbookshop.ru/153879.html
— Pexwnm pgoctyna: ans asTopmsup. nonb3oBartenem

2. T'ynan T. A. MaTtematuvka: Teopus BEpOATHOCTEN U MaTeMaTmdeckas ctaTucTuka: yyebHoe
nocobue / T.A. l'ynan, A.®. Jdonrononosa, B.A. Xykoa. - CrtaBpononb: CTaBpOnonbCKui
rocyaapCTBeHHbI arpapHbii yHuBepcuteT (AFPYC), 2021. - 88 c. - ISBN StGAU_91. - URL:
https://ibooks.ru/bookshelf/387978/reading - TekCT: 9NEKTPOHHbIN.

3. MatemaTuka: yuebHoe nocobue / M. M. YepHeuos, H. b. KapbaudnHckas, E. C. Jlebegesa, E.
E. XaputoHoBa; noag pegakumen M. M. YepHeuoBa. — 3-e m3g. — Mocksa: Poccunckui
rocyaapCTBEHHbIN YHUBEpcUTET npasocyaus, 2022. — 336 ¢. — ISBN 978-5-93916-959-2. —
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TekcT: anekTpoHHbin // Lindpposorn obpasoaTtenbHbii pecypc IPR SMART: [canT]. — URL:
https://www.iprbookshop.ru/122921.html — Pexum goctyna: ans aBTopusunp. nornb3oBartenen

OupakTnyeckne nocodbmusa m cnpaBoYHbIe U3aaHUs
1. lNycak, A. A. MatemaTtuka: nocobue-penetutop / A. A. lNycak, I. M. lN'ycak, E. A. Bpuumkosa. —

3-e n3g. — MuHck: Tetpanut, 2023. — 720 c¢. — ISBN 978-985-7171-71-2. — TekcT:
anekTpoHHbIn // LucpoBon obpasosaTenbHbii pecypc IPR SMART: [canT] — URL:
https://www.iprbookshop.ru/131481.html — Pexum goctyna: ans aBTopusup. nornb3oBartenen
2. Xykosa I'.C. Matematuka Ha 100 6annos: yyebHoe nocobue / .C. XKykoa, M.®. Pywawno. -
MockBa: WHdppa-M, 2021. - 480 «c - ISBN 978-5-16-016009-2. - URL:
https://ibooks.ru/bookshelf/391489/reading - TeKCT: 3aNeKTPOHHbIN.

5.2.2. OneKTpOHHble obpa3oBaTenbHble pecypchbl
1. http://www.etudes.ru - MatemaTnyeckume aToabl

2. http://www.bymath.net —-Bca anemeHTapHaa matemaTuka

3. http://lzadachi.mccme.ru - 3agayum no reoMmeTpumn: MHPOPMaLMOHHO-NONCKOBAs cUcTeEMa
4. http://www.mathtest.ru MaTemaTka B NOMOLLb LUKOMbHWKY U CTYAEHTY (TeCTbl NO
mMartematuke online)

5. http://www.mathedu.ru/ - UHTepHeT-6ubnunoTeka No MeToavKe npenogaBaHNa MaTeMaTUKK

5.3 TpeGoBaHUA K NegarorMieckum paboTHMKam

TpeboBaHus k kBanudukauun. Beicluee npodeccuoHansHoe obpasoBaHue unu cpegHee
npodeccnoHanbsHoe obpasoBaHue No HanpasneHuto nogrotoeku "ObpasoBaHne 1 negarornka”
unn B obnactv, COOTBETCTBYHOLLEN npenogaBaeMoMy npeamety, 6e3 npeabsBneHus
TpeboBaHu K cTaxy paboTbl NnbO BbiCcLLee npodeccuoHanbHoe obpasoBaHve unu cpegHee
npodeccuoHanbHoe obpasoBaHne 1 OOMONHUTENbLHOE MNpodeccuoHarnsHoe obpasoBaHne no
HanpasneHuo geaTenbHoCcTM B obpasoBaTenbHOM yupexaeHun 6e3 npeabssreHns TpebosaHumn
K CTaxxy paboTbl.
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