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MpunoxeHune

K OCHOBHOW 0B6pasoBaTesibHON
nporpamme cpegHero obuiero
obpasoBaHus

MAQY «HwmxHeapemasiHckass COLL»,
YyTBEPXOEHHOWN NPpUKa3om

oT «29» asrycta 2025 r. Ne 180-o0p

PABOYAA NMPOrPAMMA
y4yebHoro npeameTa «'eomeTpusi»
(6a3oBbIN ypoBeHb)
ansa obyyvarowmxesa 10-11 knaccos



NOACHUTEJNIbHAA 3ATNMUCKA

Paboyas nporpamma yd4ebHoro kypca «l'eomeTpus» 6a30BOro ypoBHsi Ans
obyvarowmxca 10 —-11 knaccoB paspabotaHa Ha ocHoBe ®denepanbHOro
rocygapctBeHHoro  obpasoBaTenibHOro  cTaHgapta  cpegHero  obuiero
00pa3oBaHus, C yY4ETOM COBPEMEHHBLIX MUPOBbLIX TPeOOBaHUN, NpeabABNSAEMbIX
K MaremaTMyeckomy oOpasoBaHuiO, M Tpaauuunh pPoCCUNCKoro obpasoBaHuS.

Peanusauyus nporpamMmebl obecneumBaeTt oBnageHune Knro4yeBbiMUA
KoOMneTeHunamMmn, coctasiAaArowimuMmm OCHOBY OJ14 CaMOpa3BUTUA U HENPEPbLIBHOIO
O6pa3OBaHVIFI, LEeJTIOCTHOCTb o6u.|,e|<yanypHoro, JINYHOCTHOIO "

Mo3HaBaTeNbHOro PasBUTUSA NIMYHOCTU OBYYaIOLLIMXCS.
LENN U3YHEHUA YHYEBHOIO KYPCA

BaxHOCTb y4ebHOro Kypca reomMeTpumM Ha ypoBHe cpefHero obuiero
obpas3oBaHua obycnoBneHa MNpakTUY4EeCKOW 3HAYUMMOCTbLID MeTarnpeamMeTHbIX W
npeaMeTHbIX pe3ynbTaToB O0y4YeHUs reoMeTpuM B HanpaBreHUn NIMYHOCTHOrO
pas3BuTMs oby4aromxcs, PopMmnpoBaHns PYHKUMOHANbHOM MaTeMaTUyYecKon
rPaMOTHOCTU, U3yYeHUs Apyrnx y4ebHbIX ancumninH. Passutue y oby4varomxcs
npaBuibHbIX NPEACTaBNEHUN O CYLWHOCTM U MPOUCXOXOEHUN reoMeTpudecknx
abCcTpakumin, COOTHOLUEHUM peanbHOro M uaeanbHOro, Xapakrepe OTpaKeHus
MaTeEMaTU4YECKOM HayKOW SBMIEHMMA W NPOLECCOB pearnibHOro Mupa, MecTe
reomMeTpum B CUCTEME HayKk W ponv MaTeMaTM4eckoro MoOenvpoBaHusi B
Hay4yHOM MO3HAHWM M B MNpakTUKe cnocobcTByeT (OPMUPOBAHUIO HAYYHOrO
MUPOBO33PEHUSA YYaLUUXCHA, a TakKkKe KavyeCTB MbILEeHUs, HeoBXxoauMbIX AN
agantauum B COBpEMEHHOM obLiecTBe.

feomeTpusa aBnseTcs ogHUM M3 6a30BbIX NPeaMETOB Ha YPOBHE CpedHero
obulero obpasoBaHus, Tak Kak obecrieyMBaeT BO3MOXHOCTb W3Yy4YEeHUSsI Kak
ANCLMNANH €CTECTBEHHO-HAY4YHON HanNpPaBNeHHOCTU, TaK U F'YMaHUTapHOMN.

Jlornyeckoe MbliwneHne, cdopmupyemoe npu u3yvyeHMM obyvarowmmMmncs
MOHATUMHBLIX OCHOB reOMETPUM 1 MOCTPOEHUMN LLEMOYKN NOTNYECKNX YTBEPKOEHU
B XO4e peLLUeHUsI reOMEeTPUYECKUX 3aJad, YMEeHMe BbiaBUraTb M ONpoBepratb
rMNoTe3bl HENOCPEACTBEHHO MCMOMb3YKTCA NMpU pelleHnn 3agavy ecTecTBEeHHO-
Hay4YHOro LuKna, B YaCTHOCTM M3 Kypca pU3nKu.

YMeHne opueHTUpoBaTbCA B NPOCTPAHCTBE UrpaeT CyLECTBEHHYIO POSib BO
Bcex obnacTtax gesatenbHocTy vyenoseka. OpueHTauus YenoBeka BO BPEMEHU U
NpoCTpaHCTBE — HeobxoaouMmoe YCroBuMe ero coumanbHoro ObiTusi, dopma
OTPaXXeHUs1 OKPY)KatoLero mMupa, YCroBMEe YCMELIHOro MO3HaHWUs U aKTUBHOIO
npeobpasoBaHns gencreutenbHocTn. OnepupoBaHMe MNPOCTPAHCTBEHHbLIMU
obpasamn o00beavHsieT pasHble BuAbl y4ebGHOM W TPyAOBOW LOEATENbHOCTMH,
ABNSETCA OAHMM M3 NPOdECcCUOHaNbHO BaXHbIX Ka4yecTB, NO3TOMY akTyarbHa
3agayva opMmupoBaHmMsa y 0Oy4valoLWMXCA NPOCTPAHCTBEHHOINO MbILISIEHNSA Kak
pPa3HOBMOHOCTM O0OpPa3HOro MbILWMIEHNS — CYLLECTBEHHOrO0 KOMMOHEHTa B
NoAroTOBKE K MPaKTUYECKON OEATENBbHOCTN NO MHOMMM HanpaBliEHUSM.

Llenb ocBoeHus nporpammbl ydebHoro kypca «leometpusa» Ha ©6a3oBOM
ypoBHEe 00yyeHusi — obuweobpasoBaTenbHoe W 06OLWEKyNbTypHOE pa3BuUTUe
obyyatowmxcsa  yepes  obecrniedyeHne  BO3MOXHOCTU  MPUODpPETEHUs U



NCMNOSIb30BaHUS CUCTEMATUYECKMX TEOMETPUYECKUX 3HaHUW U OEUCTBUMN,
cneunduyHbIX  reomMeTpun, BO3MOXHOCTU  YCMELIHOr0  MpPOOOSKEeHUs
obpasoBaHMa MO  cneuuanbHOCTSIM, HEe CBs3aHHbIM C  MPUKIIAaHbIM
NCMonNb30BaHNEM reoMeTpun.

Mporpamma no reomeTpuM Ha 6a30BOM YpOBHE nNpegHasHayeHa Aans
oby4valoLmxcs cpeaHen LWKOMbl, He UCMbITbIBaBLUMX 3HAYUTENbHbIX 3aTPYAHEHUN
Ha ypOBHE OCHOBHOro obuiero obpasoBaHud. Takum obpasom, obyyaromecs Ha
6a30BOM ypOBHE LOSMKHbI OCBOUTL 00LLMEe MaTeMaTUYECKNE YMEHNS, CBA3AHHbIE
CO crneundukon reoMeTpum mn HeobxoaumMble ANA XU3HM B COBPEMEHHOM
obuwiectBe. Kpome aT0ro, OHM MMEKT BO3MOXHOCTb M3Yy4YnTb reoMeTputo bonee
rnyboko, ecnn B AanbHEWLEM BO3HUMKHET HeobXO0AMMOCTb B FeoOMeTpUYecKux
3HaHUAX B NpoeccMoHanbHON AeATENbHOCTH.

JocTmkeHne Uuenn OCBOEHUs nporpamMmmbl obecnedmBaeTca peLleHUeEM
COOTBETCTBYIOWMX 3agad. [lpyopuTeTHbIMM 3afjavyaMum  OCBOEHUS  Kypca
«"eomeTpun» Ha 6asosom yposHe B 10—11 knaccax aBnsoTCS:

e dopmMmupoBaHMe npenCcTaBfieHNd O TFeOMEeTPUM Kak 4YacTu MUPOBOM

KynbTYpbl 1 OCO3HaHME €€ B3aUMOCBSI3M C OKPYKaloLMM MUPOM;

e (opmMMpOBaHME NpeAcTaBreHNs O MHOTOrpaHHMKax M Tenax BpalleHus
KakK O BaXHEMNLLMX MaTEMaTUYECKNX MOAESSX, MO3BONAIOLWMX ONUCHIBATb
N n3y4yaTtb pasHble ABNEHUS OKpYyXKatoLero Mmpa;

e (¢opMupOBaHME YMEHUA pacrno3HaBaTb Ha 4YepTexax, MOoAensix U B
peanbHOM MUpPEe MHOTFOrpaHHUKN 1 Tena BpaLeHus;

e OBMageHMe MeTogaMM  pelleHna 3agady  Ha  MOCTPOeHUs  Ha
N306paXkeHNAX NPOCTPAHCTBEHHbIX OUrYpP;

e (OpMMpPOBaAHME YMEHUS OMNEpUpoBaTb OCHOBHBIMW MOHATUAMU O
MHOrOrpaHHuKax n Tenax BpaweHns N nX OCHOBHbIMU CBONCTBaMU;

e OBMageHuMe anropuTMamMm peLieHUss  OCHOBHbIX TUNOB  3ajav;
dopMUPOBaAHME YMEHUS MNPOBOAUTbL HECNOXHble OoKa3aTelnbHble
paccyXaeHns B XO4e pelleHUd CTepeoMeTpuyeckux 3ajad M 3agad C
NpakTU4EeCKUM coepKaHnem;

e pasBuUTUE NHTeNNeKTyanbHbIX n TBOPYECKNX cnocobHocTen
oby4valouwmxcs, no3HaBaTENbHOM aKTUBHOCTW, WCCNEeAoBaTENbCKUX
YMEHUN, KPUTUYHOCTU MbILLSIEHUS;

e (popmupoBaHue YHKLMOHANBHOW rPamMoTHOCTMH, peneBaHTHOM
reoMeTpun: yMeHue pacno3HaBaTb MNPOSBIIEHUA TE€OMETPUYECKUX
NMOHATUM, OOBLEKTOB W 3aKOHOMEPHOCTEW B pearbHbIX XWU3HEHHbIX
CUTyaUumsax U Npu U3ydeHUU Opyrnx ydebHbIX NpeamMeToB, NPOosiBNEHUS
3aBMCUMOCTEN U 3aKOHOMEPHOCTEN, (popMynMpoBaTb UX Ha A3blKe
reoMeTpum n cosgaBaTb FeOMETpUYECKMEe MOAENU, MNPUMEHNATb
OCBOEHHbIN TeOMEeTpUYEecKM annapaTt ANns  pelleHuss  NpakTUKo-
OPUEHTUPOBAaHHbIX 3aa4y, UHTEPNPETUPOBATE N OLEHMBATb NOSTyYEHHbIE
pesynbTaTbl.

OTnnunTenbHOM OCOBEHHOCTLIO NPOrpamMMbl SIBASIETCA BKIIOYEHUE B KypcC
CTEpeoOMeTpUM B Havarne ero wu3syyvyeHus 3adad, pewaemMblXx Ha YpPOBHe
WHTYUTUBHOIO MO3HAHUS, N onpefenéHHbiM obpa3omM opraHuM3oBaHHasa paboTta
HaZ HUMMW, 4YTO CNOCOBCTBYIOT Pa3BUTUIO FIOMMYECKOrO0 U MNPOCTPAHCTBEHHOMO



MbILUIIEHNA, CTUMYNNPYET NPOTEKaHNe UHTYUTUBHBIX MPOLEecCcoB, MOTUBUPYET K
AarbHenwemy n3yyeHuto npegmerTa.

MpegnoyteHne OTAAETCA HarnsiAHO-KOHCTPYKTUMBHOMY MeTody oby4eHus,
TO €eCTb TeopeTu4eckue 3HaHUA UMET B CBOENW OCHOBE YYBCTBEHHOCTb
npegMeTHO-NpakTUYeckon  gesatenbHocTW.  PasButve  NpOCTPaHCTBEHHbIX
npeacTaBfeHnn y y4almnxca B Kypce CTepeoMeTpum npoBOAUTCA 3a CHET
pelweHnss 3afad Ha co3fgaHMe MpPOCTPaAHCTBEHHbIX 00pa3oB M 3agjad Ha
onepupoBaHue NpPocTpaHCTBEHHbIMK obpa3amun. Co3gaHne obpasa npoBoauTCA
C OMOPOW Ha HarnsgHoOCTb, a onepupoBaHne obpa3oM — B YCNOBUSIX OTBIIEYEHUSA
OT HarnNA4HOCTU, MbICNIEHHOIO N3MEHEHWNSA ero UCXOAHOro CoaepXKaHus.

OcHoBHble cogepxaTenbHble NnMHUK Kypca «l'eometpum» B 10—11 knaccax:
«MHororpaHHukny, «lpsimble U NIIOCKOCTU B NPOCTPAHCTBEY, «Tena BpaLlleHnsay,
«BekTopbl 1 koopanHaTbhl B NpocTpaHcTBe». PopMmnpoBaHMNE NOrMYECKUX YMEHUN
pacrnpegensaeTcs He TOMbKO MO coAepXaTesfibHbiM JIMHUSM, HO M MO rogam
oby4eHuns Ha ypoBHe cpefiHero obLiero obpasoBaHus.

CopepxaHue obpasoBaHus, COOTBETCTBYOLEE NpegMeTHbIM pe3yribTatam
ocBOoeHust paboyer nporpammbl, pacnpefenéHHeiM no rogam obydeHus,
CTPYKTYPUPOBAHO Takmm oOpa3oM, 4YTOObl OBflaieHne reoMeTpuydecKuMu
NMOHATUAMWN N HaBbIKaMX OCYLLIECTBNANOCh NOCnefoBaTeNbHO M NOCTyNaTesibHo,
c cobniogeHnemM npuHUMNa MNPeeMCTBEHHOCTM, YTOObl HOBble  3HaHWS
BKNtOYanucb B OBLLYI0 CUCTEMY reOMETPUYECKUX NpeacTaBneHni obydatowmnxcs,
pacLumpss n yrnyonasa e€, obpasysi npoYHble MHOXECTBEHHbIE CBA3WN.

MECTO YYEBHOI'O KYPCA B YYEBHOM IMJ1AHE

Ha nayyeHune reometpumn orBoamntca 2 Yaca B Hegento B 10 knacce n 1 yac
B Hegento B 11 knacce, Bcero 3a aBa roga odydeHus - 102 y4ebHbIX Yaca.



COOEPXAHUE YHYEBHOI'O KYPCA
10 KITACC

MNMpsiMble N NNOCKOCTU B NPOCTPaHCTBEe

OcHoBHble  MOHATUSA  cTepeoMmeTpun. Touka, npsmMas, NIOCKOCTb,
npocTpaHcTBO. [loHATME 006 akcMoMaTU4yeCcKOM MOCTPOEHUN CTEPEOMETPUM:
aKCMOMbl CTEPEOMETPUM N CREOCTBUA U3 HUX.

B3anmHoe pacnonoxeHve nNpsAMbIX B MNPOCTPaHCTBE: MepecekarLmecs,
napannenbHble K cKpelwmBawowmeca npamble. [lapannenbHOCTb MNPSMbIX U
NIOCKOCTEN B TMPOCTPaHCTBE: napasnfienbHble MNpaAMble B MNPOCTPAHCTBE;
napannesibHOCTb TPEX NPSAMbIX; NapansienbHOCTb MPSIMON N NSTIOCKOCTU. YINbl C
coHanpaBfieHHbIMW CTOPOHaMu; Yyron Mexay npsMbiMA B NPOCTPaHCTBE.
[MapannenbHOCTb  MNOCKOCTEW:  napannernbHble  MNNOCKOCTW;  CBOWCTBA
napannesnbHbIX MnockocTen. [lpocTenwne npPOCTPaHCTBEHHbIE Urypbl Ha
NNOCKOCTU: TeTpaaap, Kyb, napannenenunen; NnoCTpoOeHNe CeYEeHUN.

MNepneHAnKYNAPHOCTb NPSIMOM 1 NSTIOCKOCTU: NepneHauKynapHble npsvble B
NPOCTPaHCTBE, MNpsAMble napanfenbHble U MepneHguKynsapHble K MIIOCKOCTH,
NPU3HaK nepneHanKynapHOCTU MNPAMOM W MNSIOCKOCTU, TeopemMa O nNpsiMOn
nepneHauKynsapHOM MNIOCKOCTU. YrMbl B MNPOCTPAHCTBE: Yyrosl Mexay npaMon u
MSIOCKOCTbIO;  OBYrPaHHbIN  yron, JIMHEeWHbIA Yron  ABYrpaHHoOro  yrna.
[MepnenaguKynap N HakNoHHbIE: PpacCTOSAHME OT TOYKM 0 MNSIOCKOCTU, pacCTosiHUE
OT nNpAMOM OO  NJIOCKOCTW,  Npoekumss  durypbl  Ha  MNJSIOCKOCTb.
[MepneHAVKYNAPHOCTb  MSIOCKOCTEN: MPU3HAK  NEepneHOuKynapHOCTM  OBYX
nnockocten. TeopemMa o TPEX NepneHanKynspax.

MHororpaHHUKK

[MOHATME MHOrorpaHHMKa, OCHOBHbIE 3fIEMEHTbl MHOrOrpaHHMKa, BbIMyKIble
N HEBbIMYKNble MHOrOrpaHHUKK; pa3BepTKa MHOrorpaHHuka. lNMpuama: n-yrosibHas
npuamMa; rpaHn U OCHOBAHWUSA NPU3MbI; NPAMast U HaKNOHHas Npu3Mbl; 6GokoBas m
nonHas NMOBEPXHOCTb NPU3MbI. Mapannenenunes, NPAMOYrONbHbIN
napannenenunes v ero ceonctea. lNupamuaa: n-yronbHas nupamuga, rpaHu u
OCHOBaHUWe nupamuabl; bokoBasi U NosIHas NOBEPXHOCTb NUpPamMuUAabl; NpaBuIibHas
M yCeYéHHass nupammnga. JINeMeHTbl NpuaMbl M nupamugbl. [lpaBunbHbIE
MHOFOrPaHHUKN: MOHATME MPaBUIIbHOMO MHOrOrpaHHUKa; NpaBuibHas NpuamMa u
npasufibHas nNupaMuga; npasunbHas TpeyrosibHas nupaMmga u npaBUsbHbIN
TeTpasgp; Kyb. [MpencrasneHne O npaBUibHbIX MHOrOrpaHHUKax: OKTasgp,
ponekasgp n nkocasgp. CeveHvsi NpuamMbl 1 NIMpamMuibl.

CummeTpns B NPOCTPaAHCTBE: CUMMETPUST OTHOCUTENBHO TOYKW, NPSIMOW,
MNOCKOCTU. JNeMeHTbl CUMMETpUM B nvpamMuax, napannenenuvnenax,
NpaBubHbIX MHOFOrPaHHUKax.

BbluncneHne anemMeHTOB MHOrorpaHHuMKoB: pébpa, auaroHanu, Yrobl.
[Mnowaab OOKOBOM MOBEPXHOCTU W MNOSIHOM MOBEPXHOCTU MNPSMON MNPU3MB,
nnowanb OCHOBaHWW, TeopemMa O OOKOBOW MNOBEPXHOCTU MNPSMON MNPU3MbI.
Mnowaab 60KOBOM MOBEPXHOCTU U MNOBEPXHOCTU MPaBUIIBHOM NMpamMuibl,
Teopema O nnowagn ycedyéHHom nupamuabl. NoHaTMe 06 obbéme. OOBLEM
nMpamuabl, NPU3Mbl.



MonobHble Tena B npocTpaHcTBe. COOTHOLUEHUS Mexay NoLaasMm
noBepxHoCTelr, 06bEmMammu NoJo0OHbIX Ten.

11 KNNACC

Tena BpaweHus

LinnuHapuyeckas NMOBEPXHOCTb, obpasytouwme LUMANHOPUYECKON
NMOBEPXHOCTU, OCb LUNMHOPUYECKON MoBepxXHOCTU. LlunuHap: oOcHoBaHus wu
bokoBasi MOBEPXHOCTb, ObOpasywwas M ocb; nnowaab OGOKOBOM W MOMHOW
NOBEPXHOCTM.

KoHunueckass moBepXHOCTb, 0Opasylolimne KOHMYECKON MOBEPXHOCTU, OCb U
BEPLUMHA KOHMYECKOM MNOBEPXHOCTU. KOHyCc: OCHOBaHME W  BepLUMHA,
obpasyowaa u ocb; nnowanb 60KOBOM M MOMHOW MOBEPXHOCTU. YCEYEHHbLIN
KOHyC: o6pasyloLime n BbicOTa; OCHOBaHUA 1 BOKOBasi MOBEPXHOCTb.

Cdpepa v wap: ueHTp, paguyc, gnameTp; nnowagb NOBEPXHOCTU cdepbl.
B3anmHoe pacnonoxeHue cepbl U NIOCKOCTU; KacaTenbHas MMOCKOCTb K
chepe; nnowagb cgepsbl.

N3obpaxeHne Ten BpalleHUst Ha NNockocTu. PasBépTka uuvnuHapa wu
KOHyca.

KomMbuHaumm Ten BpaweHus W MHOrorpaHHumkoB. MHOrorpaHHuK,
OMUCaHHbLIM OKOMo cdepbl; cdepa, BNMCAHHAss B MHOFOrPaHHMK, UNU TeEno
BpaLLEHMS.

[MoHaTne 06 obvbéme. OCHOBHblE cBOMCTBAa OOBLEMOB Ten. Teopema 006
obbEéMe npsMOyronbHOro napannenenunega M cneactBuss M3 Heé. OObEM
umnunHgpa, koHyca. O6bém wapa n nnowaab cgepobl.

MopobHble Tena B npocTpaHcTBe. COOTHOLWEHUA Mexay nrowaasmm
noBepxHocTen, obbEMamMm NogOOHbIX Ten.

CeueHnss umnuugpa (napannenbHO M NeprneHauKynspHO OCKu), CeyYeHus
KOHyca (napannenbHOe OCHOBaHWUIO M MpoXoasiliee 4Yepe3 BEpPLUMHY), CeYeHUs
Lwapa.

BekTopbl U KOOpAMHATbLI B NPOCTPaHCTBE

Bektop Ha nnockoctM u B npocTpaHcTBe. CroxeHne U BblYUTaAHUE
BEKTOPOB. YMHOXEHMEe BekTopa Ha 4ucno. PasnoxeHue BekTopa nNo TPEM
HekoMnnaHapHbiM BekTopaMm. [lpaBuno napannenenunega. PelwweHne 3agad,
CBSI3@HHbIX C NMPUMEHEHMEM MNpaBur LEUCTBUA C BekTopamu. [psiMoyronbHas
cuctema koopaumHat B npocTpaHcTtBe. KoopauHaTbl BekTopa. [lpoctenwune
3agadn B koopauHaTtax. Yron mexay Bektopamu. CkansipHoe npou3BeneHue
BEKTOPOB. BblumcrneHne yrnoe mexay npsamMbiMn U Nnockoctamn. KoopamHaTHO-
BEKTOPHbIN METOo, Npu peLleHn reoMeTpuYecknx 3anau.



NMIMAHUPYEMBIE PE3YJIbTATbDI
JINYHOCTHDbIE PE3YJIbTATbI

JIn4yHOCTHbIE pe3ynbTaTbl OCBOEHWA nNporpaMmmbl y4ebHOro npegmeta
«MaTemaTuka» xapakTepusyrTcs:

paxpaHcKoe BocnUTaHue:

CchOpMMPOBAHHOCTbLIO FPaXKAAHCKOM NO3nLMM 0ByYatoLLEerocst Kak akTMBHOIO
M OTBETCTBEHHOrO u4feHa poccunickoro obuwlectBa, nNpeacTaBfeHneM o
MaTeMaTUYECKNX OCHOBaX (PYHKLMOHWPOBAHUS PasfnUYHbIX CTPYKTYP, SBEHUN,
npouenyp rpaxgaHckoro obuwectBa (Bbl6opbl, OMpocbl M Mp.), YMEHWEM
B3aMMOJEenCTBOBaTb C CouManbHbIMU MHCTUTYTaMW B COOTBETCTBUM C  UX
DYHKUNAMM N HA3HAYEHMEM.

NMaTpuoTuyeckoe BocnuTaHue:

ChopMMPOBAHHOCTLHD POCCUNCKOWN rpaXKaaHCKOWM MOEHTUYHOCTU, YBaXKEHUs
K MpOWOMYy W HaAcTOAWEMY POCCUACKOM MaTeMaTuku, LEHHOCTHbIM
OTHOWEHMEM K [OOCTWXKEHUSM POCCUNCKUX MaTeMaTUKOB W  POCCUNCKOW
MaTemMaTMYEeCKOWN LLKOSbI, K UCMOSIb30BaHMIO 3TUX OOCTUXKEHUN B APYIrUX HayKax,
TEXHOMOornax, cpepax 9KOHOMUKM.

[yXxoBHO-HpPaBCTBEHHOro BOCNUTAHUSA:

OCO3HaHUEM OYXOBHbIX LleHHOoCTEN POCCUNCKOro Hapoaa;
C(POPMMPOBAHHOCTBID  HPABCTBEHHOINO CO3HAHWSA, 3TMYECKOro MnoBedeHus,
CBA3@HHOIO C  MNPaKTUYECKMM  MPUMEHEHUEM  OOCTUDKEHUA  HaAyKm WU
OEATENbHOCTbIO  YYEHOrO; OCO3HAHMEM JIMYHOrO BKMaga B MNOCTPOEHME
ycTon4msoro dyayuiero.

JdcTeTU4ecKoe BOCNUTaHMeE:

9CTETUYECKMM OTHOLLUEHMEM K MUPY, BKIKOYAs 3CTETUKY MaTeMaTU4ecKux
3aKOHOMEPHOCTEMN, 00BbEeKTOB, 3agav, peLleHunH, paccyXaeHun;
BOCMNPUMMYMBOCTBIO K MaTEMaTUYECKMM acnekTamM pasfinyHbIX BUOOB UCKYCCTBa.

Pusnyeckoe BoCcnuTaHue:

C(hOPMMPOBAHHOCTBbID YMEHUS MNPUMEHATb MaTeMaTUYECKME 3HAHUA B
WHTepecax 300poBOro u 0GesonacHoro obpasa >KU3HW, OTBETCTBEHHOIO
OTHOLLUEHNA K CBOEMY 300pPOBbK (340poBOE nNUTaHue, cbanaHCUPOBaHHbLIN
PEXMM 3aHATUN N OTAbIXa, perynspHas dusmyeckas akTMBHOCTb); (OM3NYECKOTO
COBEpPLUEHCTBOBaHMS, npwu 3aHATUAX CNOPTUBHO-0340POBUTENBHOM
AeATEeNbHOCTLIO.

TpyaoBoe BocnuTaHue:

rOTOBHOCTbIO K TpyAdy, OCO3HAHMEM LIEHHOCTU TpyAontobus; NHTepecom K
pasnnyHbiM  cdpepam NpodrecCUoHanNbHOM OesTENbHOCTU, CBA3AHHbIM C
MaTteMaTUKON N €€ NPUIOXEHUS MU, YMEHMEM COBepLUaTb OCO3HaHHbIA BblGOp
Oyaywen npodeccun n peann3oBbiBaTb COOCTBEHHbLIE XU3HEHHbLIE MNaHbI;
rOTOBHOCTbKO WM CMNOCOBHOCTBIO K  MaTemaTuyeckomy obpasoBaHuMo W
camoobpa3oBaHUI0 Ha MNPOTSXKEHUN BCEWN KMU3HWU; FOTOBHOCTBIO K aKTUBHOMY
y4yacTUIO B PELLEHNN NPaKTUYeCKNX 3aaqy MaTemMaTM4eCKOW HanpaBneHHOCTH.

JKonornyeckoe BocnutaHue:

C(POPMMPOBAHHOCTBID 3KOSOMMYECKOM KymnbTypbl, MOHMMAaHWEM BIUAHUSA
coumnanbHO-9KOHOMUYECKUX NPOLLECCOB Ha COCTOSIHME NPUPOAHON N coumanbHON



cpedbl, OcCO3HaHMeM rnobanbHOro Xxapaktepa 9KOMnormvecknx npobnem;
OpueHTauuen Ha NpUMMEHEeHNe MaTemMaTUyYecKuX 3HaHUW ONS pelleHus 3ajad B
obnactn okpyxawwen cpegbl, MNNaHUPOBaHUS MNOCTYMKOB W  OLEHKU UX
BO3MOXHbIX MOCNEeACTBUI NS OKPYXatloLen cpeabl.

LleHHOCTM Hay4YHOro No3HaHus:

ChOPMUPOBAHHOCTBIO MUPOBO33PEHNSA, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO  pasBUTUA  Haykm W  OOLLECTBEHHOW MpPaKTUKKM, MNOHUMaHUEM
MaTemMaTM4eCKON Hayku Kak cpepbl 4YenoBeyeckon AeATeribHOCTU, 3TanoB eé
pasBuUTUS M 3HAYUMOCTW ANA pasBUTUS UMBUNM3AUUKW; OBNagEHUMEM S3bIKOM
MaTeMaTUKM U MaTeMaTU4eCKOM KynbTYypOW Kak CpefCcTBOM MO3HaHUMA MUPa;
FOTOBHOCTbIO OCYLLECTBSISATb MPOEKTHYI U UCCNeLoBaTeNbCKyo OeATEeNbHOCTb
MHOMBUAOYaNbHO U B rpymnne.

METAMNPEOMETHBIE PE3YJIbTATbI

MeTanpeameTHble pesynbTaTbl OCBOEHUS MporpaMmmbl y4ebHOro npeameTa
«MaTtemaTumka» XapaKTepusyrTcs oBnageHvem YHMBepcasibHbIMM
no3HasameJsibHbIMU delicmeusiMu, yHuUgepcasibHbIMU KOMMYHUKamueHbIMU
OelicmeusiMu, yHU8epcaslbHbIMU pea2yrsimueHbIMU deticmausimul.

1) YHueepcanbHblie no3HaeamesnbHble Oelicmeusi, obecrnedyusarom
opmuposaHue 6a308bix KO2HUMUBHbLIX rpouyeccos8 oby4yaroujuxcsi (oceoeHue
MemoOo8 [103HaHUsl  OKpyxarmuweao Mupa; [pUMeHeHUe  J102U4ecKUX,
uccriedosamersibCKUX orepayut, ymeHul pabomams ¢ uHghopmavued).

Ba3oBble nornyeckue AemnNcTBUA:

e BbISBMATb n XapakTepusoBaTb CYLLLECTBEHHbIE NPU3HaKM
MaTeEMaTUYECKNX OOBHEKTOB, MOHATUN, OTHOLUEHUA MeXAY MOHATUAMMU;
dopmynupoBaTb onpeaeneHns NOHATUIN; yCTaHaBNMBaTb CYLLECTBEHHbIN
NpU3HaK Knaccudukaumm, ocHoBaHuUs AN 00600LieHnss n cpaBHEHWUS,
KpUTEepun NpOBOANMOro aHanm3a;

e BOCNpUHUMATL, opMynnpoBatb W nNpeobpa3oBbiBaTb CYyXOEHUSN:
yTBEPAUTENDbHbIE N OTpULaTEmNbHble, €ANHUYHbLIE, YacTHble N obLue;
YCIOBHbIE;

e BbISBNATbL MaTemaTuUyeckme  3aKOHOMEPHOCTW,  B3aMMOCBA3N U
npoTmBopeynss B dpaktax, AaHHbIX, HabNOAEHUSX WU yTBEPXKOEHMUSX;
npegnaratb  Kputepum  OnNs BbISIBEHUS  3aKOHOMEPHOCTERN U
NpPOTUBOPEYUN;

e [enaTb BbIBOAbl C WUCMNOSMIb30BaAHWMEM 3aKOHOB FOMMKW, OEAYKTUBHbBIX W
MHOYKTUBHbIX YMO3aKITOYEeHUIN, YMO3aKNYEeHNn No aHanoruu;

e MNPOBOAUTbL  CaMOCTOATENbHO  AOKa3aTenbCTBa  MaTeMaTU4YecKuX
YyTBEPXOEHUN (MPSAMbIE U OT NPOTMBHOrO), BbiICTpanBaTb apryMeHTaumio,
NPUBOANTE NPUMEpPbI U KOHTPRpUMEPbI; 060CHOBLIBaTb COBCTBEHHbIE
CY>XOEHMS 1 BbIBOAbI;

e BblbMpaTb cnocob pelleHns yyebHoW 3agaym (CpaBHMBATb HECKOSIbKO
BapuMaHTOB peLUeHusi, BbiOMpaTb Haubonee nogxogdwmnm C Y4ETOM
CaMOCTOATENbHO BblAESNIEHHbIX KpUTEPUEB).

BasoBble nccneagoBartenbckue AeNCTBUA:



MCNonNb30BaTb BOMNPOCHI Kak MCCNneaoBaTeNbCKUM MHCTPYMEHT NO3HAHWS;
dopmynmpoBaTb BOMPOCHI, (bUKCUMpYOLLME MPOTMBOpPeYMe, npobremy,
ycTaHaBnMBaTb WCKOMOe W [OaHHoe, dopmMMpoBaTb  rUMNOTesy,
apryMeHTMpoBaTb CBO MO3ULMI0, MHEHME;

NpoBOAUTb CaMOCTOSATENbHO CnnaHMpoBaHHbIN 9KCMEPUMEHT,
nccrefoBaHMe MO YCTAHOBMEHWUIO OCODOEHHOCTENM MaTemMaTU4ecKoro
00beKkTa, SBMNEHUs, MpoLecca, BbISBMIEHUIO 3aBUCUMOCTEN MeEXAy
o6bekTaMu, ABNEHUSMI, NpoLeccamu;

caMocTosiTeNnlbHO  popmynupoBaTb  0000WEeHNss U BbiBOAbI MO
pe3ynbTtataM npoBeAéHHOro HabnaeHusi, uccneaoBaHusi, OLEHUBAaTb
[OCTOBEPHOCTb MOMYYEHHbIX Pe3ynbTaToB, BbIBOAOB 1 0606LLEHNI;
MPOrHO3MpoBaTb BO3MOXHOE pas3BUTME MpoLlecca, a Takke BblABUraTb
NPeAnoNOXeHMs1 O ero PasBUTUN B HOBbIX YCIOBUSX.

PaboTa ¢ nHcpopmaumen:

2)

BbIsIBNATb AeunumnTbl MHOPMaLMN, AaHHbIX, HEOBXOAUMbIX AN OTBETA
Ha BONPOC 1 ANd pelleHns 3agayu;
Bolbupate  MHOPMaUMIO M3 UCTOYHUKOB  pPasfinyHbIX  TUMOB,
aHann3npoBaTb, cucTtemaTu3mpoBaTthb " NHTEepNpPeTnpoBaThb
MHdOPMaLMIO pas3nnyHbIX BUOOB 1 (hopM NpeacTaBneHus;
CTPYKTypupoBaTb WHopmaumio, nNpeactaeBnsaTb €€ B pasfnnyHbIX
dopmax, nnncTpupoBaTb rpauyecky;
oueHunBaTb HaOEXHOCTb NHopMaLumm no CaMOCTOSATESIbHO
chopMyNIMPOBAHHbBIM KPUTEPUSAM.

YHueepcarnbHble KOMMYHUKamueHble Oelcmeusi, obecredusarom

cgbopmuposaHHOCMb coyuarbHbIX HaBbIKO8 06y4aroUUXCSI.
O6LweHwue:

BOCNPUHUMATbL U  OPMYyNMpoBaTb CYXOEHUS B COOTBETCTBUM C
YCrOBUSMU U LensMn obLLeHns1; SCHO, TOYHO, rPaMOTHO BblpaXkaTb CBOO
TOYKY 3PEHMUSI B YCTHbIX W MUCbMEHHbIX TEeKCTax, AaBaTb MOACHEHUA MO
X0y pelleHus 3agadn, KOMMEHTMPOBATb MOMYYEHHbIA pe3ynbTar;

B Xoge obcyxaeHust 3afjaBaTb BOMPOCHI MO CyLlecTBY obcyxaaemon
TeMbl, Npobremsbl, pellaeMon 3agayu, BbickasbiBaTb MAeun, HaueneHHble
Ha MOWUCK peLLUEHUs; COMOCTaBMIATb CBOW CYXAEHUS C CYXAEHUSMU
APYrMx Yy4acTHMKOB Awnanora, obHapyXmBaTb pasnvuMe Wn CXOACTBO
Nno3vunKn; B KOPPEKTHOW dhopme opmynupoBaTb pasHorfnacud, CBOU
BO3paXXeHus;

npeactaenaTb  pesynbTaTbl  pelweHna  3ajadn,  3KCNepuMeHTa,
nccrneaoBaHusi, MpoekTa;  CcaMoCToATeNnbHO  BblbuMpatTb  hopmar
BbICTYNMEHMss C Y4E€TOM 3agady npeseHTaumMm U ocobeHHocTen
ayauTtopun.

CoTpyAaHu4yecTBO:

NoHMMaTb WM WUCMONb30BaTb  MpeuMmMywlecTtBa  KOMaHAHOM U
nHaueuayanbHon paboTbl Npu peleHun y4vebHbix 3agay; NpUHUMAaTb
uenb COBMECTHOW  OeATenbHOCTW, NNaHMpoBaTb  OpraHusauumio
coBMecTHoOn paboTbl, pacnpegenaTb Buabl paboT, AoroBapvBaTbhbCH,



obcyxpgatb npouecc W pesynbTar paboTbl; 00606WaTb MHEHUs
HEeCKOSbKUX Ioaen;

e yyacTBoBaTb B [IpynnoBbiX dopmax paboTbl (0bcyxaeHusi, obmeH
MHEHW, «KMO3rOBbI€ LUTYPMbI» M UHbIE); BbINOSTHATH CBOK YacTb paboThbl
N KOOpPAWHMPOBATL CBOW [OEUCTBUMA C APYrMMW YreHamu KoMaHAabl;
OLeHMBaTb Ka4yecTBO CBOEro BkMaga B OOLWMN NPOAYKT MO KpUTEpUNaM,
chopMynMpoOBaHHbIM y4aCTHUKaMM B3auMoOdenCcTBuS.

3) VYHueepcasnbHble pe2ynsmueHble Oelcmeusi, obecredugatom

gopmupo8aHUEe CMbIC/I08bIX YCMaHOBOK U XU3HEHHbIX HaBbIKO8 JITUYHOCMU.

CamoopraHusauums:

e COCTaBNATb NfaH, anropuTMm peLleHuns 3agayu, sbibupatb cnocob
peLLeHnst C Y4ETOM MMEIOLLNXCHA PeCYpPCoB N COBCTBEHHbIX
BO3MOXHOCTEWN, apryMEHTUPOBaTb U KOPPEKTUPOBATL BapnaHTbI
peLeHn ¢ Y4ETOM HOBOM MHpopMaLun.

CaMOKOHTpOINb:

e BnageTb HaBblkaMy MO3HABaTeNbHOW pedreKkcun Kak OCO3HaHUS
coBepLlaeMblX JENCTBUA U MbICIIUTENBbHbIX NPOLECCOB, UX pe3ynbTaTos,;
BnNageTb cnocobamm camMonpoBEPKM, CaMOKOHTPONS npouecca w
pesynbTaTa peleHns maTeMaTn4eckon 3agayu;

e npeaBnaeTb TPYAHOCTM, KOTOPblE MOrYT BO3HUKHYTb MpU peLleHnn
3ajayn, BHOCUTb KOPPEKTMBblI B [OEeATENbHOCTb Ha OCHOBE HOBbIX
00CTOATENBLCTB,  AaHHbIX,  HaWOEHHbIX  OWWBOK,  BbISABMIEHHbIX
TpyaHoCcTeN,

e OLEeHMBaTb COOTBETCTBME pe3ynbTata Lenn M YCroBUSIM, OOBLACHATb
NPUYMHBbI OOCTMXKEHUS UMM HEOOCTMXKEHUS pe3ynbTaToB AeATENbHOCTH,
HaxoauTb OWNBKY, AaBaTb OLEHKY NPUOBPETEHHOMY OMbITY.

NMPEAMETHbDIE PE3YJIbTATbI
10 KINACC

OnepupoBaTb NOHATUSAMU: TOYKA, NPSAMasi, MNIOCKOCTb.

MPpUMEHATb aKCUOMbl CTEPEOMETPUN U CNEeACTBUS U3 HUX MpU peLleHun
reoMeTpuyeckux 3agau.

OnepupoBaTb MOHATUAMWU: NapannenbHOCTb U NepneHguKynspHoOCTb
NPSAMBbIX N NITOCKOCTEN.

KnaccudunuympoBaTb B3auMMHOE pacnofioXeHne MNpsMbIX U MIOCKOCTEN B
NpoCTpaHCTBe.

OnepupoBaTb MOHATUSMW: OBYrpaHHbIA Yron, rpaHu ABYrpaHHOro yrna,
pebpo AByrpaHHOro yrna; nMHerHbIN yron ABYrpaHHOro yrna; rpagycHas mepa
ABYrpaHHOro yrna.

OnepupoBaTb MOHATUAMMU: MHOFOMPaAHHUK, BbINYKIbIA U HEBbLINYKNbINA
MHOrOrpaHHUK, afeMeHTbl MHOrorpaHHuKa, NpaBuiibHbI MHOTOrPaHHUK.

PacnosHaBaTb OCHOBHble BWOblI MHOrOrpaHHUKOB (Nupamuga; npu3ma,
NPSAMOYronbHbIN Napannenenunesn, Kyo6).



KnaccuduumpoBaTb  MHOFOrpaHHuWKM,  BblbuMpasi  OCHOBaHMA  Ans
Knaccudukaumm (BbIMyKnble W HEBbLINYKIblE MHOIOrPaHHUKW; NpaBUSibHbIE
MHOrOrpaHHUKN; NPAMbIE U HAKINOHHbIE NPU3MbI, Napannenenunesb!).

OnepupoBaTb NOHATUSAMMW: CEKYLLAS NIOCKOCTb, CEYEeHNEe MHOMOrPaHHUKOB.

OB BbACHATE NPUHLMMNBI NOCTPOEHUS CEYEHMI, UCMONb3YS METOA CreaoB.

CTpouTb CevyeHuUss MHOFOrpaHHWKOB MeTOAOM  CrefoB, BbINOSHATb
(BbIHOCHbIE) MMOCKME YEepTEXN U3 PUCYHKOB MPOCTbIX OOBLEMHBIX huryp: Bug
cBepxy, COOKy, CHM3Y.

Pewatb 3agayn Ha HaxoxaeHue reoMeTpudecknx BerMyuH no obpasuam
UNU anropuTmam, NPUMEHNAA U3BECTHbIE aHanUTUYeCcKne MeTodbl NpU peLleHum
CTaHOapTHbIX MaTeMaTM4YeCKMX 3ajay Ha BblYUCNEHME PacCTOSHUA  Mexay
OBYMS TOYKaMK, OT TOYKM O0 NPSAMOW, OT TOYKM [0 MSIOCKOCTU, Mexay
CKpeLlnBaloLWNMMUCA NPSMbIMU.

PewaTtb 3agayn Ha HaxoXaeHue reoMeTpudecknx BenvyuH no obpasuam
UM anropuTMam, NPUMEHssi N3BECTHbIE aHaNUTUYeCKue MeToAbl NPU peLleHnn
CTaHOapTHbIX MaTemMaTU4YeCcKUX 3aJad Ha BblYUCHEHWE  YINoB  Mexay
CKpelnBawLWnUMIUCa  NpAMbIMUA,  MeXay MpsaMOA W MNIIOCKOCTbI,  Mexay
NSIOCKOCTAMMU, OBYrPaHHbIX YroB.

Bblumncnsate 06bEMBI U nnowagm noBepxXHOCTEN MHOrOrpaHHMKOB (NpU3ma,
nMpamuga) C rnpuMeHeHneMm ¢OpMyrn; BbIYUCASATb COOTHOLUEHUST  Mexay
nnowaaamMmm nosepxHocten, o6bémMamm nogobHbIX MHOrOrpaHHMKOB.

OnepupoBaTb MOHATUAMU: CUMMETPUS B MNPOCTPAHCTBE; LEHTP, OCb W
NNOCKOCTb CUMMETPUN; LIEHTP, OCb U NSIOCKOCTb CUMMETPUN PUrypsbI.

N3BnekaTb, npeobpasoBbiBaTb WM MHTEPNpeTMpoBaTb WHMOpMaLMO O
NPOCTPAHCTBEHHbBIX reoMeTpudeckmx urypax, NpeacTaBfieHHY Ha YepTexax u
PUCYHKaX.

MpuMeHATb reomeTpuyeckne akTbl Ofs pPeLleHns CTepeoMeTpUHecKnx
3agjad, npegnonaralolWmMx HECKOSNbKO LaroB peLUleHusl, ecnn  ycrnosus
NPUMEHEHNS 3aaHbl B ABHOW hopMe.

MpUMeHATb npocTenwme nporpaMmMHble CcpeactBa W 9NEKTPOHHO-
KOMMYHWKaLMOHHbIE CUCTEMbI MPU PELLEHNN CTEPEOMETPUYECKMX 3aau.

MpuBOAUTL NpPUMEPbLI MaTeMaTU4YeCKMX 3aKOHOMEPHOCTENW B Npupoae U
XW3HK, pacno3HaBaTb NPOsIBIIEHNE 3aKOHOB reOMeTPUN B UCKYCCTBE.

[MpUMEHATb MONYYEeHHble 3HAHWS Ha MpPaKTUKE: aHanM3nMpoBaTb pearbHble
cUTyaumm u NPUMEHATb WU3YYeHHble MOHATUA B Mpouecce MNoUcKa peLleHus
MatemaTmnyeckn copMynMpoBaHHOW Mpobriembl, MoLenupoBaTb pearbHble
cUTyauum Ha 43blke TreoMeTpuu, wuccnenoBaTb MNOCTPOEHHbIE Mogenn C
MCNOSIb30BaHNEM TEOMETPUYECKUX MOHATUM W Teopem, annapaTta anrebpbl;
pewaTb MpakTUyeckne 3agauyu, CBA3aHHble C HaXOXAEHMEM TFeOMeTPUHECKUX
BESTUYMH.

11 KNNACC

OnepupoBaTb MOHATUSIMWU: LUNMHAPUYECKaa MOBEPXHOCTb, obpasylolime
UUINNMHOPUYECKON  MOBEPXHOCTW;  UMNUHAP;  KOHUYeckas  MOBEPXHOCTb,
obpasyoLmne KOHMYeCKOM NOBEPXHOCTU, KOHYC; cdhepmnyeckas NoBEPXHOCTb.

PacnosHaBaTtb Tena BpalleHus (Umnuuap, KoHyc, cdepa u wap).



Ob6bACHATE cnocobbl NONyYeHUs Ten BpaLleHus.

KnaccuduumpoBaTtb B3aMMHOE pacnosnoxeHne cqepbl U NIOCKOCTMU.

OnepupoBaTb MOHATUSIMUK: LLUAPOBON CErMeHT, OCHOBaHWE CErMeHTa,
BbICOTa CerMeHTa; LWapoBOM CIiIOW, OCHOBaHWe LWapoBOro CJiosi, BbiCOTa
LLIApPOBOro CNosi; LapoBOW CEKTOP.

Boluncnate o06bEMLI M nnowagu  MNOBEPXHOCTEW Ten  BpalleHus,
reoMeTpuyeckmx Ten ¢ npumeHeHmem oopmyn.

OnepupoBaTb MNOHATUSIMW. MHOTOFPaHHWK, BMWCaHHbIKW B cdepy w
ONncaHHbIN OKOMNo cdpepbl; cdepa, BNMCaAaHHAA B MHOMOrPaHHUK WNK Teno
BpaLLEeHUs.

BbluncnsaTb COOTHOWEHMS Mexay NnowaaamMm noBepxXHOCTen n o6beémamum
NnogoOHbIX Ten.

N3o06paxaTb n3ydaemble Urypbl OT PYKM U C MNPUMEHEHMEM MNPOCTbIX
YEePTEXHbBIX MHCTPYMEHTOB.

BbINonHATE  (BbIHOCHBIE)  NIIOCKME  4YepTeXxm U3 PUCYHKOB  MPOCTbIX
00bEMHbLIX huryp: Bug ceepxy, cOoKy, CHU3Y; CTPOUTb CEYEHUS TEN BPaLLEHMSI.

M3BnekaTtb, WHTepnpetTupoBaTb W npeobpasoBbiBaTb MHGpOpMaUu o
NPOCTPAHCTBEHHbIX reoOMeTpUdecknx urypax, NpeacraBfieHHYH Ha YepTexax U
PUCYHKaX.

OnepupoBaTb NOHATUEM BEKTOP B NPOCTPAHCTBE.

BbINOMHATE  OENCTBUS  CHOXEHUSI BEKTOPOB, BbIYUTAHUA BEKTOPOB U
YMHOXEHUS BEKTOpa Ha Yn1Cno, OO BbACHATb, KAKMMU CBOMCTBaMU OHM 0briagatorT.

MpumMeHsaTb NpaBmMno napannenenuneaa.

OnepupoBaTb MNOHATUSIMU: OEKAPTOBbI KOOPAWHATbI B MPOCTPaHCTBE,
BEKTOpP, MOAyNb BEKTOpa, PaBEeHCTBO BEKTOPOB, KOOpAWHATbl BeKTOopa, Yron
MexXay BeKTopamu, cKansipHoe Mpou3BedeHNEe BEKTOPOB, KOJSIMHeapHble W
KOMMNMaHapHbIe BEKTOPbI.

HaxoanTb CymMMy BEKTOPOB M MPOU3BELEHME BEKTOpa Ha YUCO, Yron
MeXay BeKTopamu, cKanspHoe npousBefeHue, packnagbliBaTb BEKTOP MO ABYM
HEeKONMHeapHbIM BEKTOPaM.

3apaBaTb NSIOCKOCTb YPaBHEHMEM B LEKAPTOBOW CUCTEME KOOPAUHAT.

[MpuMeHATb reomeTpunyeckne akTbl ONS pelleHust CTepeoMeTpUuyecKmnx
3agad, npegnonararOwmMx HECKONbKO LWaroB pelleHusi, €ecnn  YCrioBuS
NnpUMeHeHUs 3agaHbl B ABHOU hopme.

PewaTb npocTtenine reomeTpuyeckme 3agadn Ha npuMeHeHne BEeKTOPHO-
KoopAMHaTHOro Metoga.

PewaTb 3agaunm Ha [oOKasaTeNbCTBO MaTEMaTUYECKMX OTHOLUIEHUA WU
HaxoXOeHne TreoMeTPUYECKUX BENMUYMH no obpasuam wunum  anroputmam,
NPUMEHASA M3BECTHble MEeTOAbl MPU peLlleHUn CTaHA4APTHbIX MaTeMaTU4eCKuX
3agau.

[MpymMeHATb  nNpocTenwme nporpamMMHble  CpeacTBa W - 3NIEKTPOHHO-
KOMMYHMKaLNOHHbIE CUCTEMbI MPU PELLEHUN CTEPEOMETPUYECKNX 3aaau.

MpuBOAUTL NPUMEPbLI MaTeMaTUYEeCKMX 3aKOHOMEPHOCTENW B NpUpoae U
XW3HKW, pacno3HaBaTb NPOsIBIIEHNE 3aKOHOB reOMeTPUN B UCKYCCTBE.

[MpMeHATb NOoSydeHHbIe 3HaAHUA Ha MpakTUKe: aHanuM3npoBaTb pearsibHble
CUTyaumMm u NPUMEHATb WU3YYEeHHble MOHATUS B Mpouecce MNOUcKa peLLeHus
MatemaTmMyeckn copMynMpoBaHHOW Mpobrembl, MoLenupoBaTb pearbHble



cutyaumnm Ha 4A3blke TreomMeTpun, wuccrnegoBatb MNOCTPOEHHble MoAesin C
ncnosib3oBaHNeEM reomMeTpmnyecKmnx NOHATUN W Teopem, annaparta anre6pb|;
pewaTtb npakTnd4eckme 3afgayvn, CBA3aHHble C HaAaXOXAOEHUEM TreoMeTpUyeCcKnx
BEIMN4UNH.



TEMATUYECKOE NMNIAHUPOBAHUE
10 KINACC

KonuyectBO 4yacoB

ONEeKTPOHHbIe

Ne HaumeHoBaHue pa3aenoB m (uncppoBblie)
n/m  TeM nporpammbi Bcero  KOHTpOnbHble [lpaktudeckne 5o o30pareniLubie
paboTbl paboTbl pecypcbi
1 BeeneHue B ctepeomeTpuio 10 Bubnmorexa LIOK
https://m.edsoo.ru/1c209e37
[MpsMble 1 NNOCKOCTH B
5 NPOCTPaHCTBE. 10 1 Bubnnoteka LJOK
[MapannenbHOCTb NPSAMbIX U https://m.edsoo.ru/1c209e37
NnyI0CKOCTEMN
3 [MepnenamKynapHOCTb NPAMbIX 12 Bubnnoteka LJOK
N NNOCKOCTEN https://m.edsoo.ru/1c209e37
4 Yrnbl Mmexagy npamMbiMu 1 10 1 Bubnuorteka LLOK
NSIOCKOCTSAMM https://m.edsoo.ru/1c209e37
BbubnuoTteka LJOK
5 MHororpatHuki 1 1 https://m.edsoo.ru/1c209e37
; bubnuoTteka LJOK
6 OBBEMBI MHOTOTPaHHNKOB 9 1 https://m.edsoo.ru/1c209e37
- [MoBTOpEHME: ceyeHus, 4 1 Bubnnoteka LJOK
PacCTOSHUS U YIIbl https://m.edsoo.ru/1c209e37
OBLEE KOJIMYECTBO YACOB MO 68 5 0

NMPOrPAMME




11 KITACC

KonuyecTBO 4YacoB

ANEeKTPOHHbIE

Ne HamnmeHoBaHue pasgenos KoHTponbHble  [pakTuyeckue (uncppoBblie)
n/n M TeM NporpamMmbil Bcero obpas3oBaTenbHble
paboTbl paboTbl pecypchl
Bubnuoteka LIOK
1 Tena BpalueHms 12 https://m.edslc;lo.ruﬁ0209e37
. Bubnuoteka LIOK
2 Obbemb! Ten S 1 https://m.edslc;lo.ru/ 1c209e37
3 BekTopbl 1 kOOpAWHATEI B 10 1 Bubnnoteka LJOK
NPOCTpPaHCTBE https://m.edso0.ru/1c209e37
4 MNoBTOpEHUEe, 0606LEHNE, v 1 bubnuoteka LJOK
cuctemaTulauusi 3HaHum https://m.edso0.ru/1¢c209e37
OBLWUEE KOJIMYECTBO YACOB MO 34 3 0
NMPOIrPAMME







NOYPOYHOE MIAHUPOBAHUE

10 KNNACC

Ne

n/ Tema ypoka
n

OCHOBHbIE NOHATUSA

CTepeoMeTpUn: Touka,

npsimasi, NNOCKOCTb,
NPOCTPaHCTBO.
MpaBuna
n3obpaxeHust Ha
PUCYHKaX:
n3obpaxeHus
MrocKOCTEeN,
napannenbHbIX
NPSAMbIX (OTPE3KOB),
cepeanHbl oTpeska

KonuyectBO 4yacoB

Bcer
o

KoHTpOnbHbI
e paboTbl

MpakTnyeckun
e paboTbl

[OaTta
U3y4vyeHun
f

AnNeKTpPOHHbIe unudpoBbIe
obGpas3oBaTenbHble

pecypchl

bubnuoteka LJOK
https://m.edsoo.ru/aecc77c
d

[NoHaTus:
nepecekatownecs
NIOCKOCTN,
nepecekaroLjmecs
npsimas U NNOCKOCTb

Bubnnoteka LJOK
https://m.edsoo.ru/2d8a9c9
9

MNoHaTuA:
nepecekatrwimecs
NNOCKOCTMN,
nepecekatwmecs
npsiMasa 1 NyI0CKOCTb

Bubnnoteka LJOK
https://m.edsoo.ru/db685e7
3

3HaKoMCTBO C
MHOrOrpaHHuKamm,
n3obpaxeHue

Bubnuoteka LJOK
https://m.edsoo.ru/a63959¢e
d




MHOrorpaHHMKOB Ha
PUCYHKaX, Ha
NPOEKLMOHHbIX
yepTexax

HavanbHble cBeaeHus
o Kybe n nupamuge,
NX PasBEPTKN U
moaenun. CevyeHus
MHOrOrpaHHUKOB

Bubnunoteka LIOK
https://m.edsoo0.ru/b30dff38

HavanbHble cBeaeHus
o kybe n nupamuge,
NX PasBEPTKN U
moaenun. CevyeHus
MHOrOrpaHHUKOB

bubnuoteka LJOK
https://m.edsoo0.ru/3d8ffd32

NoHaTHe 00
akcmomMaTn4eckom
NOCTPOEHUN
CTEpeoMeTpUn:
aKcuombl
CTepeoMeTpun un
cneacTBUA U3 HUX

MoHaTHe 00
akcuomMaTU4eckom
NOCTPOEHUU
cTepeomeTpuun:
aKCUOMBbI
CTEPEOMETPUN U
CcneacTBuA U3 HUX

bubnuoteka LJOK
https://m.edsoo.ru/0cc5c4fe

Bubnuoteka LJOK
https://m.edso0.ru/239¢c8cb
4

NoHaTne 00
akcmomMaTu4yeckom
NOCTPOEHUN

Bubnuoteka LJOK
https://m.edso0.ru/65¢c6b10
6




10

11

12

CTepeoMeTpUu:
aKCMOMBI
CTEPEoOMEeTPUn
CNEeAcTBUSA U3 HUX

MoHaTne 06
akcMomMaTU4eCcKoMm
NOCTPOEHUN
cTepeomeTpuu:
aKcuombl
CTEPEOMETPUN U
CcneacTBUA U3 HUX

B3anmHoe
pacnonoXxeHne
NpPSMbIX B
NPOCTPaHCTBE:
nepecekatoLmecs,
napannernbHbie U
cKpelmBatoLmnecs
npsimble

[MapannenbHOCTb
NPAMBIX N NSIOCKOCTEN
B MPOCTPaHCTBE:
napannesibHble
npsmMble B
NPOCTPAHCTBE;
napannesibHOCTb TPEX
NPAMbIX

Bubnnoteka LJOK
https://m.edsoo.ru/258fc245

bubnuoteka LJOK
https://m.edsoo.ru/1a2520f6

Bubnnoteka LJOK
https://m.edsoo.ru/93ad36b
3

13

MapannenbHOCTb
NPAMbIX U NITOCKOCTEN
B MPOCTPAHCTBE:
[MapannenbHOCTb

Bubnuoteka LLIOK
https://m.edsoo.ru/ee1d19b
9




NPSAMON N NJSTIOCKOCTU
Yol €

Bubnnoteka LJOK

14 coHanpaenenHLIvM https://m.eds00.1/94071b
CTOpOHaMm

15 Yron mexagy npsiMbiMu Bubnnoteka LJOK
B MPOCTpPaHCTBE https://m.edsoo.ru/fe733862
Yron mexagy npambiMm Bubnmorexa LIOK

16 https://m.edsoo0.ru/2935a9a
B MPOCTPaHCTBE 0
MapannenbHOCTb

17 NSIOCKOCTEMN: Bubnnoteka LJOK
napannesibHble https://m.edsoo.ru/2e18{255
MNOCKOCTH
Csonctea Bubnnoteka LJOK

18 napannenbHbIX https://m.edsoo.ru/e504d65
NoCKOCTEen 6
MpocTenwmne
NPOCTPAHCTBEHHbIE Bubnnoteka LJOK

19 dourypbl Ha https://m.edsoo.ru/4a28dc0
NNOCKOCTU: TETPaA3ap, 2
Ky6, napannenenunes,

20 MocTpoeHne ceveHumn Bubnmoreka LIOK

https://m.edsoo.ru/1d434d0f
21 [MocTpoeHne ceveHumn Bubnmoreka LIOK
https://m.edsoo.ru/ec26fesd

KoHTponbHaga paboTta
no teme "lMpamMble u Bubnnoteka LJOK

22 NSIOCKOCTU B https://m.edsoo.ru/9a0a9e5

NPOCTPaHCTBE.
MapannenbHoCTb

6




NnpAMbIX U

nnockocren"
[MepneHgmKynapHOCTb

n | o e Gutncresa LOK

https://m.edsoo.ru/b19f6a5d

npsiMbie B
NpOCTpaHCTBE
g;;:nbjlueeanble n Bubnmoreka LIOK

24 https://m.edsoo.ru/0ac11c9
nepneHanKynspHble K 5
NNOCKOCTH =
E:;:nlﬁnwble n Bubnmorexa LIOK

25 https://m.edsoo.ru/ba54596
nepneHauKynspHble K 6
MNOCKOCTU =

26 Eggsgsgmynﬂpmcm Bubnmorexa LIOK

. https://m.edsoo.ru/f85bfc46

NPSMON N NITOCKOCTH
[MpusHak Bubnnoteka LJOK

27 nepneHanKynsapHoOCTH https://m.edso0.ru/79165d1
NPSAMON N NSTIOCKOCTU S)
Teopema o npsamomn Bubnnoteka LJOK

28 nepneHanKynsapHom https://m.eds00.ru/635¢c508
MA0CKOCTH Y4

29 neprenamymapION GuGnvorera LOK

https://m.edso0.ru/bd3745f8

MNOCKOCTU
Teopema o npsamom BubnuoTteka LJOK

30 nepneHanKynspHon https://m.edsoo0.ru/7d18834

MNNOCKOCTH

b




[Mepnengukynap v
HaKINOHHbIE:
paccTosiHMe OT TOYKM

Bubnuoteka LJOK

31 https://m.edso0.ru/33c477d
A0 NITOCKOCTMH, 3
paccTosiHue oT o}
NPSIMOW 40 MSTIOCKOCTHN
MepneHankynsap un
HaKIMOHHbIE:
30 pacCTosiHME OT TOYKM Bubnnoteka LJOK
A0 MIOCKOCTN, https://m.edsoo.ru/66fefadd
paccTosiHue oT
NPSIMOW A0 MSIOCKOCTH
MepneHankynsap un
HaKMOHHEIC- Bubnnoteka LJOK
33 PACCTOAHNE OT TOHKM https://m.edsoo.ru/aSb7b8e
A0 MIOCKOCTN, 3
paccTosiHue oT =
NPSIMOWN A0 MSIOCKOCTH
MepneHaukynsp n
HaKroHHbIe- Bubnnoteka LJOK
34  PaCcCTOARNE OT TOHKM https://m.edsoo.ru/dbee22b
A0 NIOCKOCTN, c
paccTosiHue oT c
NPSAMOU A0 MIOCKOCTH
Yrnbl B NpOCTPaHCTBE: Bubnuoteka LLIOK
35 yron mexay npsiMmoun u https://m.edsoo.ru/6b61b2b
NOCKOCTbIO 4
| oo yon Gutcresa LOK
https://m.edsoo.ru/5fa0b3ce
ABYrpaHHOro yrna
37 [1ByrpaHHbIn yron, Bubnuoteka LJOK




NNHEWHbIN yron
ABYrpaHHOro yrna

https://m.edsoo.ru/c7c777¢
d

I'IepneH,u,msyn;lpHOCTb BuGnmoTexa LIOK

38 rnockocTem: Tipnnak https://m.edsoo.ru/ec3e2da
nepneHanKynsapHoOCTH 3
ABYX NNOCKOCTEMN =
nepHeH,D,VIISyJ'IFIpHOCTb BuGnmoTexa LIOK

39 rinockocTem. rpnsHak https://m.edsoo.ru/ed9e2a8
nepneHanKynsapHoOCTH o
ABYX NSIOCKOCTEN =
nepneH'D'mSyMpHOCTb Bubnnoteka LJOK

40 rinockocTem: npnstak https://m.edsoo.ru/ba75dcS
nepneHanKynsapHoOCTH -
ABYX MNOCKoOCTEN -
TeobeMa 6 TDéx Bubnnoteka LJOK

41 P P https:/m.edsoo.ru/e4972cd
nepneHankynspax c
TeobeMa 6 Toéx Bubnnoteka LJOK

42 P P https://m.edsoo.ru/52188a7
nepneHankynsapax d

43 Teopema o Tpéx Bubnuoteka LLOK
nepneHankynspax https://m.eds00.ru/9f246736
KoHTponbHaga paboTta
no Temam
"lMNepnengnkynapHocT Bu6noTeka LIOK

44 & NPAMBIX 'f., " https://m.edso0.ru/5b971ef3
nnockocten" n "Yrnol
Mexay NpsMbIMA 1
naockoctamn”

45 [MoHaTne Bubnunoteka LIOK




MHOIOrpaHHK1Ka,
OCHOBHbIE 3NEMEHTbI
MHOrOrpaHHuKa,
BbINyKrble U
HEeBbINYKIble
MHOIFOrpaHHUKMU;
pas3BepTKa
MHOrorpaHHuKa

[Mpuama: n-yronbHas
npuamMa; rpaHu u
OCHOBaHUS NMpPU3MbI;

https://m.edsoo0.ru/2d24e87
3

bubnuoteka LJOK

46 npsMas U HakNoHHas https://m.edsoo.ru/b4ad63a
npu3Mbl; 6okoBas u d
NosiHasi NOBEPXHOCTb
Npu3Mbl
I'Iapannenenmngn, Bubnunoteka LIOK
47 MPAMOYTOFBHBIV https://m.edsoo.ru/8a7be68
napannenenunes u 3
ero CBoncTBea =
Mupamupa: n-
yronbHas nMpamuaa,
rpaHu 1 OCHOBaHWe
48 nMpamubl; 6okoBas u Bubnuoteka LLIOK
NonHas NoBEPXHOCTb https://m.edsoo.ru/fb1cd0as
nMpaMmmnap;
npaBuUbHas 1
yCeY€HHas nupamuaa
MpasurbHble ) Bubnuoteka LLIOK
49 ~ Mrororpanmmin: https://m.eds00.ru/074c886

NOoHATUNE NpPaBUJSIbHOIO
MHOrorpaHHuKa,

5




50

51

npaBuIibHas NpMama u
npasuIibHas
nupamuaa;
npasuIibHas
TpeyronbHas
nupamuaga v
npaBUbHbLIN
TeTpasagp; Kyo
MpencraBneHne o
npaBUITbHbIX
MHOrorpaHHuKax:
OKTa?gp, Ao4ekasaap u
nkocaagp.

CummeTpus B
NPOCTPaHCTBE:
cUMMeTpus
OTHOCUTENBHO TOYKM,
NPSIMOW, MNNOCKOCTW.
OnNemMeHThbI
CUMMETPUM B
nupamMmmngax,
napannenenunenax,
npaBUITbHbIX
MHOrorpaHHMKax

Bubnnoteka LJOK
https://m.edsoo.ru/a0fdd5bf

Bubnnoteka LJOK
https://m.edsoo.ru/b9e777d
9

52

Bbiuncnenue
3NEeMeHTOB
MHOrOrpaHHMKOB:
pébpa, anaroHanu,
yrnbl

Bubnnoteka LJOK
https://m.edsoo.ru/6cdbecef

53

Mnowanb 6okoBoOM
NOBEPXHOCTU U

Bubnuoteka LJOK
https://m.edso0.ru/37d8415




NOSTHOW MOBEPXHOCTU
NPAMOW NPU3MBbl,
nnowanb OCHOBAHUMN,
Teopema 0 6okoBON
NOBEPXHOCTU MPSIMON
NpU3mMbl

N

Mnowanb 6okoBOM
NMOBEPXHOCTU U

Eozxﬁ:zgh” Bubnnoteka LJOK
54 P https:/m.eds00.ru/5603e30
nupamuabl, Teopema b
0 nnowaan 6okoson =
NMOBEPXHOCTU
YyCEeYEHHOM Nnpamnabl
o Kowponenan pacors suGnworexa LIOK
" " https://m.edsoo.ru/a95f5c04
HOrorpaHHMKM
bubnuoTteka LJOK
56 MoHATne 06 ob6bEMe https://m.edsoo.ru/7ad0020
b
Bubnnoteka LJOK
57 O6bém nnupamuabl https://m.edso0.ru/235171b
3
3 Bubnuoteka LLIOK
58 OBvEM nupamiab! https://m.edsoo.ru/f47dfefd
Bubnnoteka LJOK
59 O6bém nupammabl https://m.edso0.ru/79c1031
2
60 O6BEM nupamnapbl Bubnmoreka LIOK

https://m.edsoo.ru/2faadc3f




Bubnnoteka LJOK

61 O6bEM npuambl https://m.eds00.ru/7985360
8
Bubnnoteka LJOK
62 O6béM npmambl https://m.edsoo0.ru/1e05389
0
; Bubnuoteka LLOK
63 Obwém npuamel hitps://m.eds00.ru/482d3f51
KoHTponbHaga paboTta Bubnnoteka LJOK
64 no teme "O6bEMbI https://m.edsoo.ru/28a6573
MHOrorpaHHuKoB" c
[MoBTOpPEHME,
gsgfeu:;iﬁia bubnuoteka LJOK
65 o LV https://m.edsoo0.ru/098beda
3HaHuK. NMocTpoeHne d
cevyeHun B g
MHOrOrpaHHuKe
[MoBTOpEHNKE,
obobLeHne
cuctemaTmnsayus
3HaHMW. Bbluncnernue
PACCTOSIHMM: MEXly Bubnnoteka LJOK
66 ABYM3 TOUKaMH, ot https://m.edsoo.ru/f7792ba9
TOYKWN OO NPAMON, OT
TOYKWN [0 MMNOCKOCTU,
mMexay
CKpeLumBaroLwmmmncs
NPSAMbIMN
UTororasi Bubnunoteka LLIOK
67 https://m.edsoo.ru/b9146bc

KOHTponbHas paboTa

0




MoBTOpEHME,

0606ueHne
cuctemaTmsauus

3HaHWN. Bbluncnenme

YrroB: Mexay
cKpelimBarowmmnca 1
NPAMbIMU, MexXay
npsAMou u
NIOCKOCTbIO,
ABYrPaHHbIX Yros,
YyrnoB mMexay
NOCKOCTAMM
OBLEE KOJIMYECTBO
YACOB MO NMPOIrPAMME

68

68

Bubnuoteka LLIOK
https://m.edsoo0.ru/56765e8
b




11 KINTACC

KonunyecTBO 4YacoB

ANeKTPOHHbIe uncdpoBbIe

Ne Tema ypoka KoHT n Rara obGpa3oBaTtenbHble
n/n Beero ponbHble paKkTuyeckme n3yueHms o]
paboTbl paboTbl pecypchbl
Cdrepa v wap:
1 EEZIA%T%?ﬁJ/%EaAb 1 Bubnuorexa LIOK
’ https://m.edso0.ru/0341bc2b
MOBEPXHOCTU
chepbl
BsaumHoe
pacrnonoXxeHune
5 ccbepbl 1 NSIOCKOCTY; 1 Bubnnoteka LJOK
KacatenbHas https://m.edsoo.ru/bed12a43
NNOCKOCTb K cdepe;
nrowanb cgepsbl
N3o06paxeHne
3 ccepbl, Wapa Ha 1 Bubnnoteka LJOK
MNOCKOCTMW. https://m.edsoo.ru/bc15f72
CeuyeHnda wapa
Linnnungpuryeckas
NMOBEPXHOCTb,
4 asﬁaiﬁ;wqmeecmﬁ 1 Bubnuorexa LIOK
https://m.edso0.ru/6054b8c1
NMOBEPXHOCTM, OCb
LUUNMHAPUYECKON
MOBEPXHOCTU
LnnuHgp:
5 OCHOBaHMA U 1 Bubnnoteka LLIOK
HokoBas https://m.edsoo.ru/188{6216

NOBEPXHOCTb,




obpasytoLias n ocb;
nnowanb 60koBoOW U
NOSIHOM
NOBEPXHOCTM

N3o0paxeHne
umnuHapa Ha
NIOCKOCTN.
PasBépTka
umnunHgpa. CeveHns
uunueapa
(nnockocTblo,
napansnesibHom unm
nepneHanKynsapHoOm
OCU unnnHapa)
KoHun4yeckas
NOBEPXHOCTb,
obpasytoLine
KOHUYecKkoun
NOBEPXHOCTU, OCb U
BepLiMHa
KOHUYecKkoun
NOBEPXHOCTU

KoHyc: ocHoBaHue u
BEPLUUNHA,
obpasytoLasa n ocb;
nnowanb 60KkoBoOW M
NOsHoOn
NMOBEPXHOCTM
YCeYEHHbIN KOHYC:
obpasytoLme un
BblCOTA, OCHOBaHUA

Bubnnoteka LJOK
https://m.edsoo.ru/016e25eb

Bubnnoteka LJOK
https://m.edsoo.ru/c94ba09b

BubnuoTteka LJOK
https://m.edso0.ru/897dd3b2

Bubnuoteka LJOK
https://m.edsoo.ru/1468bab3




10

11

12

13

14

15

n bokoBas
NMOBEPXHOCTb

N3o06paxeHne
KOHYyCa Ha
NMOCKOCTMW.
PasBépTka KoHyca.
CeyeHuns KoHyca
(nnockocTblo,
napannesibHomn
OCHOBaHWIo, ”
NSIOCKOCTbIO,
npoxoasilen yepes
BEPLLUHY)
KombuHauna ten
BpaLLEeHMWs U
MHOrOrpaHHMKOB

MHororpaHHuk,
OMNMUCaHHbIN OKOJ0
chepbl; cdepa,
BMMcaHHas B
MHOIOrpaHHUK Unu B
TEeno BpalleHns

NoHnaTHe 00
ob6béme. OCHOBHbIE
cBoKcTBa OOBEMOB
Ten

O6béM unnuHapa,
KOHyca

O6bém wapa un
nnowanb cdepsbl

Bubnnoteka LJOK
https://m.edsoo.ru/0bde1be8

Bubnunoteka LJOK
https://m.edsoo.ru/3cef10e5

Bubnnoteka LJOK
https://m.edso0.ru/0b136158

Bubnuoteka LJOK
https://m.edsoo0.ru/26a03fb7

Bubnnoteka LJOK
https://m.eds00.ru/5513d87b

Bubnuoteka LLOK
https://m.edsoo.ru/d189bde2




MopobHble Tena B

NPOCTPAaHCTBE.
16 Sgﬁzoﬁimgmmm Bubnuoteka LJOK
9 https://m.edso0.ru/810cf1eb
NOBEPXHOCTEN,
obbémamm
noaobHbIX Ten
KoHTponbHas
17 paboTa no Temam Bubnnoteka LJOK
"Tena BpaweHna" n https://m.edsoo.ru/4a33a8ab
"O6bembl Ten"
o | e Cutcresa LOK
https://m.edsoo.ru/5caefcib
NpOCTpaHCTBE
19 SSS;K;HHM:GM Bubnnoteka LJOK
https://m.edso0.ru/23f4f089
BEKTOPOB
0 YMHOXeHne Bubnnoteka LJOK
BEKTOPA Ha YnCno https://m.edsoo.ru/dee379eb
PasnoxeHune
21 WoxoMnnaHapHem bubnnorera LIOK
https://m.edsoo.ru/a28fd74e
BekTopam. [Npasuno
napannenenvnena
PeweHve 3agay,
n | e Cutcresa LK
y y https://m.edso0.ru/5a827900
npaswun AenNcTBui ¢
BEKTOpaMu
23 KoopguHaTHo- Bubnuoteka LJOK




24

BEKTOPHbIN MeTo[,
npu peLeHnm
reomMeTpuyecKux
3agav
MpamoyrosnibHas
cucTema KoopamHaTt
B MPOCTPaHCTBeE.
KoopauHaThl
BEKTOpa.
MpocTenwne
3agayn B
KoopAuHaTax

https://m.edsoo.ru/d3ailfe30

Bubnnoteka LJOK
https://m.edso0.ru/48db7058

25

Yron mexagy
BEKTOpPaMMW.
CkansapHoe
npousBeaeHne
BEKTOPOB

Bubnunoteka LJOK
https://m.edsoo.ru/725effc4

26

BbluncrneHue yrnos
Mexagy npAMbIMA U
NSIOCKOCTAMM

Bubnnoteka LJOK
https://m.edsoo.ru/8efbe78e

27

KoHTponbHas
paboTta no teme
"BekTopbl 1
KOOpAWHaTbI B
npocTpaHcTee"

BubnuoTteka LJOK
https://m.edsoo.ru/77c22fc5

28

MoBTOpEHNKE,
0606LeHne u
cuctemaTmsauusa
3HaHun. OCHOBHblE

durypsl, akTbl,
TeopeMbl Kypca

BubnuoTteka LJOK
https://m.edsoo.ru/1780bab5d




29

nnaHMMeTpun

MoBTOpPEHNKE,
0606LeHne K
cuctemaTmsayus
3HaHun. OCHOBHbIE
dourypsl, akTbl,
TeopeMbl Kypca
nnaHMMmeTpum

Bubnuoteka LJOK
https://m.edso0.ru/078cd184

30

31

32

[MoBTOpPEHME,
obobLeHne u
cuctemaTmsayus
3HaHUN. 3agayn
NNaHUMEeTpPUn n
MeToabl UX
peleHns

[MoBTOpEHME,
obobLeHne n
cuctemaTmsayus
3HaHMN. 3agaun
NIaHUMETPUN 1
MeToabl UX
peLleHus

MoBTOpEHNKE,
obobLeHne n
cucrtemaTusaumsa
3HaHun. OCHOBHbIE
dourypbl, hakThl,
TeopeMsbl Kypca
cTepeomMeTpum

Bubnnoteka LJOK
https://m.edsoo.ru/7491efe0

Bubnnoteka LJOK
https://m.edsoo.ru/4dffda97

Bubnnoteka LJOK
https://m.edsoo.ru/74b2ad91

33

NTorosaga
KOHTPONbHas

Bubnnoteka LJOK
https://m.edsoo.ru/ec24dfc2




paboTa

MoBTOpPEHNKE,

34 0600LeHne n 1 Bubnuoteka LLOK
cucrtemaTmnaaums https://m.edsoo.ru/f465d10e
3HaHUN

OBLWEE KOJINYECTBO
YACOB 10 MNMPOIrPAMME

34







NMPOBEPSEMbIE TPEBOBAHUSA K PE3YNIbTATAM OCBOEHUA
OCHOBHOW OBPA3OBATEJIbHOM MPOrPAMMbI

10 KINNACC

Kop

npoBepsemMoro
pe3ynbTaTa

NMpoBepsemblie npegMeTHbIE pe3yfibTaTbl OCBOEHUSA
OCHOBHOM OGpa3oBaTenbLHON NPOrpamMmMbl CpeaHero
ob6Lwero obpaszoBaHus

7
7.1

7.2

7.3

7.4

7.5

eomeTpus

OnepupoBaTb NOHATUAMU: TOYKA, NPSIMasi, NNIOCKOCTb
MpYMeHATb akCMOMbI CTEPEOMETPUU N CNEeaCTBUS U3 HUX
Npw peLeHnn reoMmeTpu4eckmx sagau

OnepupoBaTb NOHATUSMN: napannenbHoCTb n
nepneHanKynspHOCTb NPSMbIX U NMIIOCKOCTEN
KnaccudunumpoBaTb B3auMHOE pacrofioXeHne NpsiMbiX U
NMOCKOCTEN B MPOCTPaHCTBE

OnepupoBaTb MOHATUMAMW: ABYrPaHHbIA  Yrof, rpaHu
ABYrpaHHoro yrna, pebpo AByrpaHHOro yrna, NMHENHbIN
yron [BYyrpaHHOro yrna, rpagycHass mepa ABYrpaHHOro
yrna

7.6

OnepupoBaTb MNOHATUSMWU: MHOFOFPaHHWK, BbINYKMbIA W©
HEBbINYKNbIA MHOrorpaHHuK, 3reMeHTbl MHOrorpaHHuKa,
NpaBWIbHbIA MHOFOrpaHHKK

7.7

7.8

PacnosHaBaTb OCHOBHbIE BUAbl MHOrorpaHHuMKoOB
(NMMpamuaa, npuama, NPSIMOYrofbHbIN Napannenenunesn,
Ky©O)

KnaccnuumpoBatb MHOrorpaHHukn, Bolbupasi oCHoBaHUS
an4d KJ'IaCCI/Id)I/IKaLI,I/II/I (BbII'IyKJ‘IbIe n HEeBbIMNYKIble
MHOIorpaHHumKu, rnpasuribHble MHOIoOrpaHHMKU, rnpamMmble U
HaKMOHHbIE NPU3MbI, Napannenennenbl)

7.9

OI'IepI/IpOBaTb NOHATUAMU. CeKyLlaA NJIOCKOCTb, CeYvYeHue
MHOrorpaHHMKoB

7.10

Ob6bAacHATb npuHUUNbI NOCTPOEHNA CeYEHUN
MHOrorpaHHuMKoB, UCMNOJ1b3yA METO CleaoB

7.11

7.12

CTponTtb cevYeHnss MHOrorpaHHMKOB MeTOOOM CriefoB,
BbINOMHATL (BbIHOCHLIE) MIOCKME YepTeXu U3 PUCYHKOB
NPOCTbIX 0O BLEMHBIX pUryp: BUA cBepxy, COoky, CHU3Yy

Pewatb 3agaun Ha HaxoXaeHwe reomeTpmn4ecknx
BeJIM4MH 1O o6pa3L|,aM nin anropmntMam, rnpuMeHsad
n3BeCTHble aHanmtTnyeckmne wmMetTodbl nNpm peeHnn
CTaHOapTHbIX MaTeMaTudyeCKnx 3agady Ha BblMUCIIEHUE
paCCTOﬂHMIZ mMexay AByMdA TOYKamMu, OT TOYKM OO0 I'IpFlMOVI,
OT TO4YKM OO0 TUJIOCKOCTU, MeXay CKpelmnsarolwnMmncd
npAMbIMA




7.13

7.14

Pewartb 3agausm Ha HaxOXOeHWe TreoMeTpUYECKMX
BENMYMH no obpasuyam wnuM anropytMam, MNpUMEHSS
M3BECTHblEe aHanuMTU4eckne MeToAbl Mpu  peLLeHun
CTaHOApPTHbIX MaTeMaTMYeCKMX 3adad Ha BblYMCIEHME
YIMOB MeXdy CKpelMBalWmMMnUCs MNpsiMbIMK,  MeXay
MPSIMOM M NNOCKOCTbIO, MeXAY MIOCKOCTAMM, ABYrpaHHbIX
yrrnos

Bblumcnate  06béMbI M nfowagM  NOBEPXHOCTEN
MHOrorpaHHukoB (nNpuama, nupamuga) Cc npUMeHeHueMm
dopMyn, BbIMUCAATL COOTHOLLEHUS Mexay nnowagsamum
noBepxHocTen, o6 bEémMamm NogoOHbIX MHOrOrpaHHMKOB

7.15

7.16

OnepupoBaTb MNOHATUSIMU: CUMMETPUSI B MPOCTPaHCTBE,
LEHTP, OCb W MNJIOCKOCTb CUMMETPWUWN, LEHTP, OCb W
NOCKOCTb CUMMETPUMN churypbl

N3BnekaTb, npeobpa3oBbiBaTb W  UHTEPNPETMPOBATL
MHOPMALUMIO O MNPOCTPAHCTBEHHBLIX TEOMETPUYECKMX
durypax, NnpeacTaBreHHy Ha YepTexax 1 pucyHkax

717

7.18

7.19

MpumeHATb  reomeTpuyeckne akTbl ONA  pelleHus
cTepeoMeTpuUdecknx 3agad, npegnonararolmnx HECKONbKO
LIaroB peLleHns, ecnn ycrioBus MpUMEHEeHUs 3afaHbl B
sIBHOW doopme

MpuMeHATb npocTenwmne nporpamMMHble cpeacrea WU
3M1IEKTPOHHO-KOMMYHUKALMOHHbIE CUCTEMbI NPU pPeLLUeHUn
CTepeoMeTpUYecKmx 3agad

MpnBOAMTL NpUMEpPbl MaTeMaTUYECKUX 3aKOHOMEPHOCTEN
B NpMpOAe W XXW3HU, pacrno3HaBaTb MPOSABEHME 3aKOHOB
reomeTpumn B UCKYCCTBE

7.20

11 KNNACC

MPUMEHSITL  MOSyYEHHble  3HAHWS  Ha  MpaKTUKeE:
aHanM3MpoBaTb peanbHble CUTyauunm U MPUMEHSITb
M3y4yeHHble TMOHATUS B Mpouecce Moucka peLLeHns
MaTeMaTU4eCcKu CcPOpPMYNIMPOBAHHOM npob6nembl,
MOZENMPOBaTh pearbHble CUTyaunn Ha S3blke reoMeTpum,
nccnenoBaTb MOCTPOEHHbIE MOLENU C UCMOSNb30BaHWEM
reoMeTpPUYECKNX MOHATUIA U TeopeM, annapaTta anrebpsl,
pewartb  npakTU4yeckne  3agayu, CBSiI3aHHble  C
HaxoXXaeHMeM reoMeTpUYEeCKUX BENMUYNH

Kon
npoBepsieMoro
pesynbTaTa

MpoBepsiemble NpeAMeTHbIe pe3yNbTaTbl OCBOEHUS
OCHOBHOW oGpa3oBaTeNlbHOW NporpamMmMbl CpeaHero
obLero o6pasoBaHus

6
6.1

'eomeTpus

OnepupoBaTb NOHATUAMMW: LUNUHAPUYECKAsA NMOBEPXHOCTb,
obpasyline LUNNUHOPUYECKOM MOBEPXHOCTU, LUMIMHAP,




KOHMYecKasi MOBEPXHOCTb, 0Opasylume KOHUYeCKon
NMOBEPXHOCTU, KOHYC, cdhepuyeckasi NOBEPXHOCTb

6.2

PacnosHaBaTb Tena BpaweHnsa (LMnnHApP, KOHYC, cdepa u
wap)

6.3

O6baAcHATL cnocobbl NONyYeHnst TeN BpaLeHns

6.4

KnaccnguumpoBatb B3anMHOE pacrnonoxeHne coepbl U
NIOCKOCTU

6.5

OnepupoBaTb NOHATUAMM: LLAPOBOM CErMeHT, OCHOBaHME
CermMeHTa, BblCOTa CErMeHTa, LapoBOW CroW, OCHOBaHWE
LLIAPOBOro CMnosl, BbiCOTa LLAPOBOro Crosi, LWapoBOW CEKTOP

6.6

Bblumcnate 06bEMLI M nnowaan MNOBEPXHOCTEN Ten
BpaLLEHUS, reOMETPUYECKNX TEN C NPUMEHEHNEM POopMYI

6.7

6.8

6.9

6.10

6.11

OnepupoBaTb MOHATUAMMU: MHOFOrpPaHHUK, BMWUCaHHbLIN B
chepy 1 onucaHHbIN OKONO cdepsbl, cdepa, BNUCaHHAs B
MHOrOrpaHHUK U Tesio BpaLleHns

Bbluncnartb COOTHOLUEHMS mMexay nnowagamm
noBepxHocTen N o6 bEMamMn NOAOOHbLIX TEN

N3obpaxaTb wnlyyaemble Gurypbl OT pPykmu U C
NPUMEHEHNEM NPOCTbIX YEPTEXKHBIX MHCTPYMEHTOB

BbInonHATL (BbIHOCHbLIE) MITOCKME YepTeXu U3 PUCYHKOB
NPOCTbIX OOBLEMHLIX uUryp: Bug cCBepxy, COOKy, CHU3Y;
CTPOUTb CeYeHus Tern BpaLleHus

M3BnekaTb, wuWHTepnpeTtupoBaTb W npeobpasoBbiBaTh
MHpopMaLMIO O MNPOCTPAHCTBEHHbLIX FEOMETPUYECKUX
durypax, npecTaBneHHy Ha YepTexax U pucyHkax

6.12

6.13

6.14

6.15

6.16

6.17

lNpyMeHATL reomeTpudeckne dakTbl ONa  peLleHust
CTepeoMeTpuyecKkux 3agad, npegnonararomx HeCKONbKO
LaroB pelUeHus, ecrnim yCrioBusa MpUMeEHeHUs 3afaHbl B
sBHOW hopme

OnepupoBaTb NOHATUEM: BEKTOP B NPOCTPAHCTBE

BbinonHATbL OENCTBUSI CNOXEHUS BEKTOPOB, BblYMTaAHUS
BEKTOPOB M YMHOXEHWSI BEKTOpPa Ha YUCNO, OOBSACHSTD,
KakuMun CBOWMCTBaMW OHW obnagatoT

MpuUMeHsTL NpaBuNO napannenenurnena npu CroXeHUn
BEKTOPOB

OnepupoBaTb MNOHATUSMU: [OeKapTOBbl KooOpAMHATbl B
NPOCTPaHCTBE, BEKTOP, MOoAOYyfb BeKTopa, PaBeHCTBO
BEKTOPOB, KOOpAMHATbLI BEKTOpA, Yroyl Mexay BekTopamu,
ckansipHoe npou3BedeHne BEKTOPOB, KOSINIMHEapHble U
KOMMNMaHapHbIe BEKTOPbI

HaxoguTb cymmy BEKTOPOB M MpPOM3BEAEHME BeKTOopa Ha
4yumcro, yron mMexay BEKTOPaMMU, ckansipHoe
npousBeneHne, packnagbiBaTb BeKTOp MO ABYM
HEKONNIMHeapHbIM BEKTOpaMm




6.18

3agaBaTb NNOCKOCTb YpaBHEHMEM B JeKapTOBOW cucteme
koopauHaT

6.19

PewaTtb npoctenwine reomMeTpudeckne 3agavm Ha
NPUMEHEHNE BEKTOPHO-KOOPANHATHOIO MeToaa

6.20

PewaTb 3agaun Ha [okasaTenbCTBO MaTeMaTUYecKuX
OTHOLUEHUI N HaxoXOeHWe reoMeTPUYECKUX BEeSMYMH Mo
obpasuaMm unM  anroputMam, TNPUMEHSs U3BECTHbIE
MeToAbl NP PeLlleHUM CTaHOapTHbIX MaTeMaTUyecKux
3agad

6.21

6.22

6.23

NpuMeHATb npocTenwmne nporpamMMmHble cpeactBa U
3IEKTPOHHO-KOMMYHUKALMOHHbIE CUCTEMbI NPU PELLUEHNN
CTepeoMeTpUYecKmx 3agay

MNpuBOANTL NpPMMEPbLI MaTEMaTUYECKNX 3aKOHOMEPHOCTEN
B NMPUPOAE W XMU3HW, pacno3HaBaTb MNPOSIBIEHME 3aKOHOB
reoMeTpun B UCKYCCTBE

MpuMeHATb  MONy4YeHHble  3HaAHUMS  Ha  NpaKTuKe:
aHanuanposaTb pealibHble CuUTyauMm W NPUMEHNATb
M3ydeHHble TMOHATUS B MNpouecce MNOUCKa peLLeHUs
MaTeMaTUyeckn chopmynmpoBaHHOM npobnemsl,
MOAENMpPoBaTh pearbHble CUTyaunn Ha si3blke reoMeTpun,
nccnegoBaTb MNOCTPOEHHbIE MOLENW C UCMONb30BaHUEM
reoMeTpuyeckux NOHATUM U TeopeM, annapata anrebpbl,
pewartb npakTnyeckue 3agayn, CBsi3aHHblE C
HaxoXaeHneM reoMeTpu4ecKuX BENUYnH




NMPOBEPAEMBIE 3JIEMEHTbI COOAEPXAHUA

10 KITACC

Kop
7

MpoBepsieMbIn 3NIeMeHT coaepXXaHus

"eomeTpus

7.1

7.2

7.3

OCHOBHblE TMOHATUA CTepeoMeTpuu. Touka, npsAMasi, NrocKoCTb,
npocTpaHcTBO. [loHATME 06  aKkCMOMAaTMYECKOM  MOCTPOEHUM
CTEPEOMETPUN: aKCUOMbI CTEPEOMETPUM U CNEACTBUS U3 HUX

B3sanmHoe pacnonoxeHue NPSAMbIX B NpOCTpaHCTBe:
nepecekawwnecsd, napannenbHble W CKpewmBarlwmneca npamble.
MapannenbHOCTb  MPSAMbIX WU MNIOCKOCTEM B MPOCTPAHCTBE:
napannenbHble MNpsMble B NPOCTPAHCTBE, NapasnfenbHOCTb TPEéX
NpsMbIX, NapannenbHOCTb  NPAMOM U MAOCKOCTU.  Yrbl  C
COHanpaBfieHHbIMM  CTOpPOHaMK,  Yyrosl  Mexagy  npsMbiMM - B
npocTpaHcTBe. [lapannenbHOCTb  MMOCKOCTEW:  napansfienbHble
MNSIOCKOCTK, CBOWCTBA NapannenbHbIX nrockocTen. [lpocTtenwmne
NPOCTPAHCTBEHHbIE  (PUrypbl Ha  MMOCKOCTU:  TeTpasgp, Kyo,
nNapannenenunen, NOCTPoeHne ceYeHumn

[MepneHguKynsapHOCTb NPSAMON U MAOCKOCTU: NeprneHauKynsapHble
npaMble B NPOCTPaHCTBE, npsMble napannesibHble n
neprneHanKynspHble K MAOCKOCTU, MpPU3HaK nepneHanKynsapHOCTY
NPSAMON W NJSIOCKOCTU, Teopema O nNpPsSMon nepneHanKYnsapHon
NNOCKOCTU. YTMbl B NPOCTPAHCTBE: Yron Mexay nNpsmMomn 1 niioCKOCTbIO,
ABYrpaHHbIN Yron, IMHeNHbIN yron AByrpaHHoro yrna. MNepneHgukynsp
N HaKIOHHbIE: PacCTOSHME OT TOYKM OO0 MSIOCKOCTU, PacCTOsiHWE OT
NpAMOM OO0  MAOCKOCTW, Npoekuust  durypbl Ha  NIOCKOCTb.
[MepneHauKynapHOCTbL MIOCKOCTEN: MpPU3HAK NepneHauKyIsspHOCTH
ABYX MNockocTen. Teopema o TpEX NeprneHamkynsapax

7.4

[MoHATME MHOrorpaHHMKa, OCHOBHbIE€ 3fleMEeHTbl MHOrorpaHHuKa,
BbINYKMbl€ N HEBbINYKIIblE MHOMOrPaHHUKN, pa3BépTka MHOrOrpaHHMKa.
Mpusma: n-yronbHas npuama, rpaHn M OCHOBaHUSA NPU3Mbl, NpsMasi u
HaKnoHHasi npu3Mmbl, OOkOBasi M MONHasi MOBEPXHOCTb MPU3MBbI.
Mapannenenunen, NpsiMOYrofnbHbLIWM Napannenenunes n ero CBOMCTBa.
Mupamunga: n-yronbHass nupamua, rpaHn U OCHOBaHWEe nupamuabl,
OokoBasi 1 NosiHasi NOBEPXHOCTb NMpaMuibl, NpaBuUbHas U yce4yEHHad
nMpammnga. OnemeHTbl npuaMbl U nupamuabl.  [NpaBurbHble
MHOIrOrpaHHUKN: MOHATUE MPaBUNIbHONO MHOrOrpaHHUKa, npasuIibHas
npuaMa W npaBufbHaa nupamuza, npaBUSibHaAs TpeyrosibHas
nMpammga W npaBunbHbln  TeTpasap, Kyo. [lpeactaBneHue o
NpaBUSIbHbIX MHOTOrpaHHUKax: OKTasdp, Ao4eKa’dp W ukocasgpyrue
CeyeHuns npu3mbl U NnMpamuabl

7.5

CI/IMMeTpVIFl B MNpOCTpaHCTBE. CUMMETPUA OTHOCUTEIIbHO TOYKWN,
I'IpFlMOI?I, NJTOCKOCTW. OnNeMeHThI CUMMeETPpUn B nMpamMmmaoax,
napannenennnegax, npaBuJjibHbIX MHOIrorpaHHmKax




7.6

7.7

BbluncneHne anemeHTOB MHOrorpaHHuWKOB: pébpa, anaroHanu, yribl.
Mnowaagb OOKOBOWM MOBEPXHOCTM W MOMHON MNOBEPXHOCTU MNPSAMOWN
Npu3mMbl, Nrowagb OCHOBaHMW, TeopemMa O OOKOBOM MOBEPXHOCTU
npsmon npuambl. lnowanb GOKOBOM MNOBEPXHOCTUM M MOBEPXHOCTU
NpaBUnbHOM NUpamMuabl, Teopema O nowaan yCe4eHHOM nupammabl.
MoHsTMe 06 06béme. O6BLEM Npammabl, MPU3MbI

MopobHble Tena B npocTpaHcTBe. COOTHOLLIEHMST Mexay nroLlagamm
noBepxHoCcTen, 06bEéMamm NOAOGHLIX TEN

11 KINACC

Koa

MpoBepsieMbIn 3NIeMEeHT coaepXaHus

6

6.1

eomeTpus

Linnnngpnyeckas MNOBEPXHOCTb, OOpasywwue  UUIMHAPUYECKOU
MOBEPXHOCTM, OCb  UMAMHOPUYECKOW noBepxHOCTW. LunuHap:
OCHOBaHUSA N OOKOBasi NOBEPXHOCTb, obpasyluwas u ocb, nnowanb
BGOKOBOM 1 NOSTHOM NOBEPXHOCTU

6.2

KoHnyeckass noBepxHOCTb, 0Bpasylolme KOHMYECKOW MOBEPXHOCTMH,
OCb W BepLUMHA KOHMYECKOM MnoBepXHOCTU. KOHyC: OcHOBaHWe W
BeplwmnHa, obpasywwas u ocb, nnowaabr 6OOKOBOM W  MNOSHOM
NOBEPXHOCTU. YCEYEHHbIN KOHYC: 0bpasyloline n BbicoTa, OCHOBaHNS
n GokoBasi MOBEPXHOCTb

6.3

6.4

6.5

6.6

Cdpepa n wap: ueHTp, paguyc, anameTp, nnowadb MOBEPXHOCTH
chepbl. B3anmHoe pacnonoxeHue cdepbl U NIIOCKOCTU, KacaTeflbHas
NNOCKOCTb K cdepe, nnowaab cdepobl

N306paxeHne Ten BpalleHUss Ha NockocTu. PassépTka unnuHapa u
KOHyca

KombuHaumm Ten BpaweHnsa u MHOrorpaHHuUKoB. MHOrorpaHHuK,
OMUCaHHbIN OKONo cdpepbl, cdepa, BNMCaHHAA B MHOTOrpaHHUK, Uin
Teno BpalleHus

MoHATMEe 06 obbéme. OCHOBHLIE cBOMCTBaA OO6BLEMOB Tesn. Teopema
06 06bEéMe nNpAMOYronbHOro napannenenunena u cnegcTenga U3 Hee.
O6bém unnmHgpa, koHyca. O6bEM Wwapa n nnowagb cdepobl

6.7

MopobHble Tena B npoctpaHcTBe. COOTHOLLEHMA Mexay nnowiagsamu
noBepxHocTen, o6bEMamm NogOOHbIX Ten

6.8

CeyeHunsa uunuHapa (napannenbHO W MEprneHauKynapHO  ocu),
ceyeHuss KoHyca (naparnnenbHOe OCHOBaHMIO M Mmpoxogsiiee 4yepes
BEPLUMHY), CEYEHUs Lapa

6.9

Bektop Ha nniockoctv M B npocTpaHcTee. CroxeHue U BblYUTaHUE
BEKTOPOB. YMHOXEHMUe BeKTopa Ha yucno. PasnoxeHue BekTopa mno
TPEM HeKoMmmnnaHapHbIM BekTopam. [lpaBuno napannenenunega.
PeweHne 3apady, CBA3aHHbIX C MPUMEHEHMEM NpaBwusl OEACTBUN C
BEKTOpamMu

6.10

I'Ipﬂmoyroanaﬂ cnucremMa KoopamHat B MpPOCTpPaHCTBE. KOOpﬂ,I/IHaTbI




BekTopa. [lpocTenwme 3agaynm B KoopAuHatax. Yron mexay
BekTOopamu. CkansipHoe npou3BeaeHne BEKTOpPOB. BbluncneHune yrnos
mMexay npsMbiMA U NnockocTaMU. KoopauHaTHO-BEKTOPHLIA MeTon,
npv peLleHn reoMeTpruyecknx 3agay



NMPOBEPAEMbIE HA EI'3 NO MATEMATUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUA OCHOBHOU OBPA3OBATEJIbHOU
NMPOrPAMMbI CPEOHEIO OBLLEIN O OBPA3OBAHUA

Kon
npoBepsemMoro
TpeboBaHusA

NMpoBepsemblie TpeboOBaHMA K NpegMeTHbIM
pe3ynbTaramMm 0CBOEHUS OCHOBHOM obpa3oBaTenibHOMN
nporpamMmmbl cpegHero o6uero o6pasoBaHus

BnageHve wmeTogamu OokasaTenbcTB, anroputMamu
pelleHns 3agay; ymeHne opMynnpoBaTtb 1 onepupoBaTb
MOHATUAMMU: onpegenexue, akcunoma, Teopema,
CrnefcTBMe,  CBOWCTBO,  NpPWU3HaK,  [oKasaTenbCTBO,
paBHOCWUIbHbIE (POPMYIMPOBKM;, MPUMEHSTb UX; YMEHUe
dopmynupoBate  obpaTtHoe M NPOTUBOMONOXHOE
yTBEPXKAEHME, NPUBOAUTL MNPUMEPHLI U KOHTPNPUMEPDI,
Mcnonb3oBaTb  METOA4 ~ MaTeMaTU4ecKkom  UHAOYKLUUW;
NPOBOAUTbL AOKasaTelbHble PacCyXAEeHUs1 MpU peLLeHnn

3agau, oueHnBaTb NOrNYeckyto NpaBuUibHOCTb
pacCcy>XgeHun;  ymMeHue  onepupoBaTb  MOHATUSMMU:
MHOX€ECTBO, NOAMHOXECTBO, onepauuu Hag

MHOXeCTBaMK;  YMEHue  MCMNoNb30BaTb  TEOPETUKO-
MHOXECTBEHHbI annapat Ana OnucaHua  pearnbHbIX
NpOLECCOB U ABMNEHUM N NPU peLleHnn 3agad, B TOM Yucne
n3 Opyrmx yyeOHbIX MNpeaMeToB; YMeHue onepupoBaTtb
NOHATUAMMN: rpadd, CBA3HbLIM rpad, AepeBo, UKKII, rpad Ha
MNOCKOCTW; YMeHue 3ajaBaTb WM OnucbiBaTb rpadbl
pasnuyHbiMn - cnocobamu; mucnonb3oBaTb rpadbl  Npu
pelleHnn 3agay

YMeHne onepupoBaTb MOHATUAMM: HaATypanbHOE 4MCho,
Lenoe 4ucno, CTEMEHb C LENbIM MNokasaTenem, KOpeHb
HaTypanbHOW CTEMNEHW, CTeneHb C paunuoHanbHbIM
nokasaTenem, cTeneHb C OJeNCTBUTENbHbIM MoKa3aTenem,
norapucpm  umcna,  CUHYC, KOCMHYC W TaHreHc
NPON3BOJSILHOIO yucna, ocTaTokK no MOAY-to,
paunoHanbHoe 4yucno, nppaumnoHanbHoe 4yuncno,
MHOXECTBa  HaTyparnbHblX, LUemblX, pauMoHanbHbIX,
AENCTBUTESNbHbIX YNCEN; YMEHME UCMOMb30BaTh NPU3HAKK
JEennMocTwu, HaMeHbLUNI obLwumn aenvTtenb n
HanmMmeHblLLlee obuiee kpaTHoe, anroputMm EBknuaoa npwu
peLleHnn 3agav; 3HaKOMCTBO c pas3nn4YHbIMU
NO3ULMOHHbBIMU cucTtemamm CUMCreHus; yMeHune
BbIMOMHATL BbIYMUCIIEHNE 3HAYeHUn WU npeobpasoBaHuUs
BblpaXkeHum co cTeneHsamu n norapudgmamm,
npeobpa3oBaHna  APOOHO-paUMOHAnNbHbIX  BblpaXXeHWUH;
yMEHME ONnepupoBaTb MOHATUAMU: MOCNeAoBaTENbHOCTD,
apudmeTmyeckas nporpeccus, reomeTpudeckas
nporpeccusi, HGeckoHe4yHo yObiBawowas reomMeTpuyeckas




nporpeccusi; yMeHue 3agaBaTb nocrnefoBaTeNbHOCTU, B
TOM 4uCrie C NOMOLLbIO PEKYPPEHTHbIX (PopMyn; yMeHue
onepvpoBaTtb NOHATUAMMN: KOMIMeKCcHoe 4yuncno,
COMpPsKEHHbIE KOMMMEKCHbIe Yucna, Moaynb U aprymeHT
KOMMMEKCHOro Y1cna, popma 3anmcu KOMMNIEeKCHbIX Yncen
(reomeTpuyeckas, TPUroHOMeTpUuyeckas n
anrebpanyeckasi); ymMeTb Npou3BoauTb apudmeTndeckue
OENCTBUA C  KOMMMEKCHbIMKM  Yucramu;  NpuBOAUTL
npumepsl NCNOJSIb30BaHNSA KOMMEKCHbIX yncern;
onepuvpoBatb MOHATUAMM: MaTpuua 2x2 un  3%3,
onpegenutens  MaTpuubl, reOMETPUYECKUA  CMbICH
onpegenutens

YMeHne onepupoBaTtb  MOHATUSAMWU:  pauuoHarbHble,
nppauunoHarsbHble, nokasaterbHble, CTerneHHble,
norapugmuyeckme, TPUTOHOMETPUYECKUE YpPaBHEHUA W
HepaBeHCTBa, WX CUCTEMbl; YMEHMe onepupoBaTtb
NOHATUSMWN: TOXOEeCTBO, TOXOECTBEHHOE
npeobpasoBaHne, YypaBHEHWEe, HepaBeHCTBO, cuUcTema
ypaBHEHU U HEPaBEHCTB, PaBHOCUSIbHOCTb YypaBHEHWUN,
HepaBeHCTB W CUCTEM; YMEHWe pellaTb YpaBHEHWS,
HepaBeHCTBA W CUCTEMbl C TMOMOLbLIO  PasfnYHbIX
NPUEMOB; pellaTb YpaBHEHUS, HEPABEHCTBA N CUCTEMBI C
napaMmeTpoM; MNPUMEHATb YpaBHEHWsl, HepaBeHCTBa, WX
CUCTeMbl ONA pelleHnss MaTemMaTuyeckmx 3agad u 3agad
N3 pasnn4yHblix obnacTten Haykm n peanbHOW XNU3HU

YMeHne onepupoBaTb MOHATUAMWU: (PYHKUUSA, YETHOCTb
PYHKUNKW, NEepUoaNYHOCTb  (PYHKUUKW, OrpaHUYEeHHOCTb
dYHKLUUN, MOHOTOHHOCTb (DYHKLUK, IKCTPEMYM (PYHKLMN,
Hanbornbllee M HauMeHbllee 3HayYeHus QyHKUUK Ha
NPOMeXyTKe,  HernpepbiBHAag  PYHKUMS,  aCUMNTOThI
rpadpuka yHKUMK, nepBass M BTOpas MpPoOU3BOOHas
QPYHKUMN, reoMeTpudyeckun u  (U3NYecKkum CMmbICh
Npoun3BoaHON, NnepBoobpasHas, onpeaenéHHbIN MHTErparn;
YyMeHWe HaxoauTb acuMNTOThl rpadpuka PyHKUUK; yMeHne
BblMMCNATL  MPOU3BOLHbIE  CYyMMbl,  NPOU3BEAEHUS,
YaCTHOrO0 M KOMMO3NLUMU PYHKUUW, HAXOOUTb ypaBHEHue
KacaTtenbHOW K rpaduky QyHKUMN; YMEeHWe HaxoauTb
npoun3BogHbIe afleMeHTapHbIX  QOYHKLUUNA; ymMeHune
ncnosnb3oBatb  MPOU3BOAHYHD  ANs nccnegoBaHus
dYHKUMIA, HaxoguTb HaumbonblimMe W HauMeHbluune
3HayeHUss QYHKUUKW; CTPOUTb rpaduku MHOrOYNEHOB C
MCNosib30BaHMEM arnapata MaTemMaTU4ecKoro aHanuvaa;
NPUMEHATb NPOU3BOAHYI0 AN HaXOXAEHUS Haunydlero
peweHns B MpuUKNagHblX, B TOM 4uCle coumarnbHo-
9KOHOMUYECKMX WU  (PU3NYecKuUX 3agadvax; HaxoauTb
nnowaanm n obbEMbl dwury C MNOMOLWbLI UMHTErpana;




NPUBOAMTL NMPUMEpPbI MaTeMaTUYECKOro MOL4ENNMPOBaHUS C
NoMOoLLbI0 AndhepeHUManbHbIX YypaBHEHUI

YMeHne onepupoBaTb MNOHATUAMU: rpadouk  YHKUMN,
obpaTHas QYHKUUS, KOMMO3ULMS (PYHKUMA, JMHENHas
dyHKUMA,  KBagpaTuyHas  OyHKUMS,  pauuoHarnbHas
QYHKUNSA, CcTeneHHas QyHKUMS, TPUTOHOMETPUYECKME
QYHKUUK, obpaTHble TPUTOHOMETPUYECKNE  DYHKLMM,
nokasaternbHass M norapudmMmuyeckas YHKUMU; yMeHue
CTpOUTb rpaduMKM  U3YYEeHHbIX YHKUUKW, BbIMNOMNHATb
npeobpasoBaHna rpadukoB (yHKUMA, MCNOMb30BaTb
rpadoukn ans u3yydeHusa npoueccoB M 3aBUCUMOCTEN, MpU
pelleHnn 3agay u3 gpyrux yvyebHblx npegmMeToB M 3agad
N3 peanbHOW XNU3HW; BblpaXaTb (hopMynamMmm 3aBUCUMOCTU
MeXay BenuyYnHamu; Ucnonb3oBaTb CBOMCTBA U rpadouku
YHKUNI OANa pelleHnsa ypaBHEHNN, HEPaBEHCTB M 3a4au C
napameTpamMmun; nsobpaxaTb Ha KOOPAWHATHOM MOCKOCTU
MHOXECTBa pEeLUEeHUN YpaBHEHUW, HEPaBEHCTB U UX
cucTem

YMeHue peluaTb TEKCTOBbIE 3a4ayun pasHbiX TUMOB (B TOM
yncre Ha NPOLEHTbI, 40NN N YacTu, Ha ABMXeHNe, paboTy,
CTOMMOCTb TOBApOB W YCryr, Hanoru, 3aga4n u3 obnactu
yrnpaBneHust JNUYHbIMA U CEMENHbIMU  DMHAHCaMW);
COCTaBMsITb BblpaXXeHWsi, ypaBHEHWS, HEPABEHCTBA U WUX
CMCTEMbI MO YCMNOBMIO 3afayu, UccrnenoBaTtb NONy4YeHHoe
pelleHre 1 oueHnBaTb NpaBOoNoA0OHOCTb pe3ynbTaTos;
yMeHMe MoOenupoBaTb pearibHble CUTyauuum Ha si3blke
MaTeMaTUKW;  COCTaBNATb  BbIPaXeHUs,  YpaBHEHUS,
HEpaBeHCTBA W WX CUCTEMbl NO YCNOBMIO 3agauu,
nccnenoBaTb MOCTPOEHHbIE MOLENU C UCMOSNb30BaHUEM
annapata anrebpbl, MWHTEPNPETMPOBaATb MOSYYEHHbIN
pesynbTat

YMeHue onepupoBaTb NOHATUAMM: cpenHee
apudmeTnyeckoe, MmeanaHa, Hanbosnblee N HauMeHbLlee
3Ha4yeHus1, pasmax, gucnepcus, ctTaHgapTHoOe OTKITOHEHue
YMUCIOBOrO Habopa; yMeHune n3BnekaTtb,
NHTEPNPEeTMpoBaTb WHGOPMALMIO, MPeACTaBNEHHYIO B
Tabnuuax, Ha pguarpammax, rpadgukax, oTpaKaroLlyto
CBOWCTBA pearbHbIX MPOLECCOB U ABMEHUI; NpeacTaBnATb
WHoOpMaLMIO C  NOMOLWb Tabnuy W Anarpamm;
nccnegoBaTb CTaTUCTUYECKME [AaHHble, B TOM 4ucne c
NPUMEHEHNEM rpaduyeckux MeTOAO0B W 3NEKTPOHHbIX
CpeacTs; rpadon4eckm nccnegosaTb COBMECTHbIE
HabnaeHNss C NOMOLLBbIO AnarpamMm paccemBaHusa U
NNHENHOW perpeccuu

YMeHne onepupoBaTtb MOHATUSAMWU: CRyYaWHbIA ONbIT W”
cnyvyanHoe cobbiTve, BEPOATHOCTb CNy4YamHOro cobbiTus;
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YMEHMNE BbIMUCNATL BEPOSATHOCTb C  UCMONb30BaAHUEM
rpadpuyeckmx MeToaoB; NPUMEHATbL POPMYIIbl CIIOXEHNSA U
YMHOXEHUS BEPOATHOCTEWN, dopmyny NOJSTHOM
BEpoATHoCTHN, dopmyny bepHynnu, KomMOMHATOpPHLIE
dakTbl U PopMyrnbl; OLEHUBaTb BEPOATHOCTU pearibHbIX
cobbITUIA; YMEHMe onepupoBaTb MOHATUSAMU: ClyyYanHas

BENUYKNHa, pacnpegeneHve BEPOSATHOCTEN,
MaTeMaTuyeckoe oxugaHve, Aucnepcus n crtaHgapTHoe
OTKINOHEHne cryyanHom BEJINYNHBI, YHKLMK
pacrnpegeneHuns n NSIOTHOCTU paBHOMEPHOTO,

nokasaTenbHOro 1 HoOpMaribHOro pacnpeneneHun; ymeHue
MCNonNb30BaTh CBOWCTBA U3YyYEHHbIX pacnpegeneHnn ans
peleHnss 3agad; 3HAKOMCTBO C TMOHATUSIMU:  3aKOH
Gonbwnx 4ncen, mMetoabl BbIGOPOYHBIX MCCreaoBaHUN,
yMEHNE NpPUBOAMTb MNPUMEPbI  MPOSIBIIEHNA  3aKOHa
GonbliMx 4yMcen B NPUPOAHbIX U OOLLECTBEHHbIX
ABMEHUAX; YMEHME onepupoBaTb NOHATUAMMU: COYETaHue,
NepecTtaHoBKa, YMCMO COYETAHWUN, YMCNO MNEPECTAHOBOK;
GUHOM HbIOTOHA; YMEHWEe NPUMEHSTb KOMOUHATOPHbIE
dakTbl N pacCy>XaeHus Ons pelleHus 3agad; oueHMBaTb
BEPOSITHOCTH peanbHbIX cobbITni; COCTaBNATb
BEPOATHOCTHYHO mMogernb n NHTEpPNpeTUpoBaTb
MONyYeHHbIN pe3ynbTaT

YMeHne onepupoBaTb MOHATUSIMK:  TOYKa, npsiMas,
MAOCKOCTb, MPOCTPAHCTBO, OTPE30K, fy4, BENUYMHA Yrna,
MAOCKWUIA yron, [ABYrPaHHbIA Yron, TPExXrpaHHbIA yron,
cKpeLymBatoLmnecs npsimMble, napannenbHOCTb 7
NnepneHAnKyNSAPHOCTb MPSIMbIX U NITOCKOCTEN, Yron Mexay
NPAMbIMW, Yron Mexay npsIMOA W NIOCKOCTbIO, Yrof
MeXay NIOCKOCTSAMU, PacCTOsIHME OT TOYKM A0 NITOCKOCTH,
paccTosiHne Mexay npsiMbIMW, PacCTOsiHME — MeXay
MAOCKOCTAMW; YMEHME UCMONb30BaTh NPU peLleHnn 3agay
N3y4YyeHHble (aKkTbl M TeopeMbl MNMaHUMETPUMU, YMEHUe
oUeHMBaTb pa3mepbl OOBLEKTOB OKPYXKaloLLEro Mupa;
CTPOUTb  MaTeMaTu4yeckme MoAenM C  MOMOLLbIO
reoMeTPUYECKNX MOHATUIA U BENWUYUH, pellaTb CBA3aHHbIe
C HUMW NpaKTUYECKMEe 3ada4m

YMeHue onepupoBaTb MOHATUSMW. Nnowagb urypsl,
06BbEM durypsl, MHOTOrpaHHUK, NpaBUNbHbINA
MHOTOrpaHHuK, ceyeHve MHOrOrpaHHuKa, Ky0,
napannenenvnen, npusama, nMpamuga, durypa wu
NMOBEPXHOCTb BpaLUEHWUs, UMNMHAP, KOHYC, wap, cdepa,
nnowaab cdepbl, Nnowaab MOBEPXHOCTU NUpamMuAbl,
NpU3Mbl, KOHyca, uunuHapa, 00BHEM Kyba,
NPsIMOYrofibHOro napannenenuneaa, nMpaMmuabl, NPU3mbl,
UMNMHAPA, KOHyca, Llapa, pa3BépTka MNOBEPXHOCTH,
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13

CevyeHna KOHyca W uunuvHapa, napanfefbHble OCU Uin
OCHOBaHWIO, Ce4yeHne Lapa, Mf0CKOCTb, Kacallasaca
chepbl, UMNUHAPA, KOHYyca; YMEHWE CTPOUTb CcedeHue
MHOrorpaHHuka, msobpaxaTb MHOrOrpaHHuKW, Urypbl u
NOBEPXHOCTM BpPALLEHUS, UX CEYEeHUsl, B TOM 4ucne c
NMOMOLLbLIO ONEKTPOHHbLIX CPEeACcTB; YMEHWE MNPUMEHSTb
CBONCTBA T[EOMETPUYECKUX  uUryp, CamMOCTOATENBbHO
dopmynupoBaTtb  onpefeneHna  usyyvaemblx  uryp,
BblABUraTb IMMNOTE3bl O CBOMCTBAX W  MpuU3Hakax
reomeTpudeckmnx guryp, obocHoBbIBaTbL UM onpoBepratb
UX; YMeHue npoBOAUTbL Knaccudukaumo duryp no
pasfMyHbIM  MNPU3HakaMm, BbIMNOMNHATL  Heobxoanmble
AOMONHUTESNbHbIE NOCTPOEHNSA

YMeHne  onepupoBaTb  MOHATUSIMU:  OBWXEHUE B
NPOCTPaHCTBE, MapanfesibHblii NepeHoc, CUMMETPUS Ha
MAOCKOCTU U B NPOCTPaHCTBE, NOBOPOT, NpeobpasoBaHue
nogobuda, nogobHble duUrypbl; yMeHue pacno3HaBaTb
paBHble N nNogobHble hurypbl, B TOM 4Yucre B Npupoae,
NCKYCCTBE, apXUTEeKType; MCMNoNb3oBaTb reomeTpuyeckue
OTHOLLUEHNSA npwm peLueHnn 3agav; HaxoauTb
reomeTpuyeckue BenuuMHbl (4nuHa, yromn, nnowaab,
00bEM) npu peweHnn 3agad u3  Opyrnx  y4ebHbIx
npeaMeToB N M3 pearibHOM XXWU3HW; YMEHWE BbIYMCNATb
reomeTpuyeckue BenuuMHbl (OnuHa, yron, nnowaab,
006bEM, nrowagb MOBEPXHOCTU), UCNOMb3YS M3YYEHHble
dopMyIibl 1 METOAbI, B TOM YMcChne: Nnowanb NOBEPXHOCTU
nMpaMmuapl, NPU3Mbl, KOHyca, UunMHapa, nnowanb cgeps;
00bEM  Kyba, npsiMoyronbHOro  napannenenvneaa,
nMpamuapl, Npu3Mbl, LMAMHAPA, KOHYCa, Liapa; yMeHue
Haxo4WTb OTHOLEHNe 06 BLEMOB NOAOBHbLIX uryp

YMeHne onepupoBaTb  MNOHATUAMW:  NPSIMOYrofibHas
cMcTeMa  KoopauHaT, BEKTOp, KoopAuHaTbl  TOYKM,
KOOpAWHATbl BEKTOpa, CymMMa BEKTOPOB, Mpou3BeaeHue
BEKTOpa Ha 4uCrno, pasnoxeHue BekTopa no 6asucy,
cKkansipHoe npou3BedeHne, BEKTOPHOE nNpousBeaeHue,
yron Mexagy  BeKTopamMK;,  YyMeHWe  UCMosib3oBaTtb
BEKTOPHbIN W KOOPAWHATHbLIM  MeTod [ONA  peLleHus
reomMeTpuyeckux 3agady W 3agad  apyrux  y4yeOHbix
npeamMeToB

YMeHue BbIOMpaTb NOAXOOAWMIA MeTod AONs peLUueHus
3aga4yn; NOHUMaHWe 3HaYMMOCTU MaTeEMATUKM B U3yYEeHUN
NPUPOAHBIX WM OOLLECTBEHHbIX MPOLLECCOB W SABMEHWUN;
yMeHMe pacno3HaBaTb MNposiBfieHNe 3aKOHOB MaTeMaTuKu
B NCKYCCTBE, ymMeHune npuBOaANTL npumMepsbl
MaTeMaTUYeCKNX OTKPbITUA POCCUNCKON U  MUPOBOU
MaTemMaTUYeCKOWN HayKu







NEPEYEHb 3JIEMEHTOB COAEPXAHWUA, MPOBEPAEMbBIX HA EI3 MO

MATEMATUKE
Kon lNMpoBepsieMbIN INeMeHT coaepxaHus
1 Yuncna n BblumcneHns
1.1 HaTtypanbHble 1 uensle Yncna. lNpusHakm 4enMmocTy LenbliX YMces
{2 PaunoHanbHble 4ucna. OObIKHOBEHHblE W AECATUYHbIE Apobn,
NpoLueHTbl, 6ECKOHEYHbIE Nepnoanveckne opoodm
13 ApndpmeTnyecknm KopeHb HaTypaanofl creneHn. [encteus c
apudPMeTUYECKNMU KOPHAMU HaTyparbHOW CTEMNEHN
14 CteneHb cC LUenbiM - nokasarernem. CteneHb C pauuoOHanbHbIM
nokasartenem. CBonCcTBa CTerneHu
15 CWHYC, KOCMHYC W TaHreHC 4UCMOBOro aprymeHTta. ApKCUHYC,
AapPKKOCUHYC, apKTaHreHC Y1NCrnoBoro apryMmeHTa
1.6 Jlorapudm vncna. [lecatuyHble n HaTyparbHble norapugmsl
HencrButenbHble yucna. ApudmeTndeckne onepaumm c
1.7 OENCTBUTENbHBbIMU Yncnamun. MNpubnumxeéHHble BblYMCEHUS, NpaBuna
OKpYrNeHusi, NpUKnaKa U OLeHka pesyribTata BblYMCNEHUN
1.8 [MpeobpasoBaHue BblpaXKeHUI
1.9 KomnnekcHble yncrna
2 YpaBHEHNA N HepaBeHCTBa
2.1 Llenble n gpobHo-paunoHanbHble YpaBHEHUS
2.2 NppaunoHanbHble ypaBHEHUS
2.3 TpuroHomeTpryeckne ypaBHeHUs
2.4 [MokasaTesibHble 1 norapumMmuyeckme ypaBHeHNs
2.5 Llenble n gpo6Ho-paLmoHanbHble HepaBeHCTBa
2.6 MppaunoHanbHble HepaBeHCTBa
2.7 [MokasaTenbHble 1 norapnmmnyeckme HepaBeHCTBa
2.8 TpuroHomeTpuyeckne HepaBeHCTBa
2.9 CucteMbl 1 COBOKYMNHOCTM YpaBHEHUI N HEPABEHCTB
2.10  YpaBHeHus, HepaBeHCTBa U CUCTEMbI C NapaMmeTpamMm
2.11 MaTpuua cuctemMbl IMHENHBIX YpaBHEHUW. OnpegenuTens MaTpuyLbl
3 PyHKUUM 1 rpadpmkn
®PyHKUMA, cnocobbl 3agaHusa yHkumn. Mpaduk yHkumn. BaammHo
3.1 obpaTtHble yHKUMN. YETHbIE U HEYETHbIE (PbyHKUUK. [Nepuoanyeckmne
dyHKUMN
O6nactb onpegeneHns M MHOXECTBO 3HayeHun qyHKumMn. Hynu
39 dYHKLUN. MpomexyTku 3HaKOMOCTOSHCTBA. MpomexyTku
MOHOTOHHOCTU  (PyHKUMW. MakcumMymMbl N MUHUMYMbl  (DYHKLMMW.
Hanbonbluee 1 HaMMmeHbLuee 3Ha4YeHne PyHKLMM Ha NPOMEXYTKe
3.3 CteneHHass oyHKUMA C HaTypasnbHbIM M LenbiM nokasatenem. Eé




cBonctBa 1 rpadmk. CBoncTBa 1 rpaddmk KOPHS N-O CTENEHU

3.4 TpuroHomeTpuyeckne yHKLUKN, UX CBOMCTBA U rpadunkm
35 [MokasatenbHass w norapudmMunyeckas @YHKUMUM, WX CBOMCTBA U
rpadouku
36 Toukn paspbiBa. ACMMNTOTbI rpacmkoB pyHKLumMn. CBONCTBA (PyHKUMN,
HenpepbIBHbIX HA OTpe3ke
3.7 NocnepoBaTenbHOCTK, cnocobbl 3agaHns nocrneaoBaTeNibHOCTEN
38 ApudmeTndeckasa n reometpuyeckas nporpeccun. Popmyna CroxHbIX
NpoLEHTOB
4 Havana matematunyeckoro aHanusa
4.1 [MpounsBogHas pyHKumMW. [MponsBoaHble 3neMeHTapHbIX PYHKLMIN
[MpymeHeHne npouM3BOOHOM K  UCCrefoBaHUK  (PYHKUMA  Ha
4.2 MOHOTOHHOCTb W  3KCTpemymbl. HaxoxgeHue Haubosnbwero u
HaUMEHbLLEro 3Ha4YeHUs PYHKUUM Ha OTpeske
4.3 [MepBoobpasHada. NHTerpan
5 MHoxecTBa 1 fnoruka
5 1 MHOXeCTBO, onepauuu Hag MHoXecTBamu. [duarpammbl dnnepa —
BeHHa
5.2 Jlornka
6 BeposTHOCTb 1 cTaTUCTUKA
6.1 OnuncatenbHaga ctatucTuka
6.2 BeposTHoCTb
6.3 KombuHaTopuka
7 'eomeTpus
7.1 ®urypbl Ha NIOCKOCTU
7.2 [MpsiMble M MNNOCKOCTN B NPOCTPAHCTBE
7.3 MHororpaHHuKM
7.4 Tena v NOBEpPXHOCTU BpaLLeHUs
7.5 KoopaunHaTbl 1 BEKTOPbI
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