COINMACOBAHO YTBEPXOEHO

negarorm4eckMuMm CoBeToM npuKasom
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K OCHOBHOM oBpasoBaTenbHON nporpaMmme
OCHOBHOro o6uiero obpasoBaHus

MAQY «HwxkHeapemssaHckas COLL»,
YTBEPXXAEHHOW NPUKa3oMm

oT «29» aBrycta 2025 . Ne 180-og

PABOYAA MPOrPAMMA
y4yebHoro npeagmeTta «lf'eomeTpusa»
(YrnybneHHbIN ypOBeHb)
ansa oby4varowmxeca 10 — 11 knaccos



NMOACHUTEJIbHAA 3AMNMUCKA

leomeTpua sasnseTcs ogHMM M3 6a30BbIX KYpCOB Ha ypoOBHE cpeaHero obuiero
obpa3oBaHus, Tak Kak obecrneynBaeT BO3MOXHOCTb U3YyYEHUS ANCLMNITUH eCTECTBEHHO-
Hay4YHOW HanpaBfeHHOCTU U NpeaMeToB ryMaHuTapHoro umkna. NMockonsky nornyeckoe
MbllLMeHe, dopMupyeMoe npu  U3ydeHUn obyyalLWMMUCA MOHATUNHBIX OCHOB
reomMeTpun, npu [JokasaTerbCTBE TeopeM W MOCTPOEHUM LEemnoYKU  JTIOrMYecKux
YyTBEPXAEHWI NPU peLleHn reoOMeTpruYeckux 3agad, yMeHve BbliaBuratb U onpoBepratb
rmnoTesbl HEenocpeacTBEHHO WCNOMb3YTCA MPU  pelleHnun 3adady  eCTeCTBEHHO-
Hay4HOro LMKIa, B YaCTHOCTUN (pn3nyeckux 3agau.

Llenb ocBoeHuss nporpammbl y4ebHoro kypca «leomeTpua» Ha yrnyb6rnéHHom
YpOBHE — pasBUTUE WHAMBMAYaANbHbIX CMOCOBHOCTEN OBy4aloLLMXca npu U3ydeHum
reomMeTpun, Kak CoCcTaBnsaoLEeN npeameTHon obnactn «MaTtemaTuka n MHdopmaTuka»
yepe3 obecnevyeHne BO3MOXHOCTM NPUOOpPETEHNA N UCNONb30BaHUA Bonee rnyboknx
reomMeTpUYEeCKUX 3HaHUA N OENCTBUN, cneumduYHbIX reomeTpun, n Heobxoammblx Ons
ycnewHoro npodeccnoHansHoro obpasoBaHus, CBA3aHHOIO C  UCMNOSIb30BaHWEM
MaTemaTuKu.

MpuopuTeTHLIMM  3aJa4yaMn  Kypca reomMeTpunm Ha yrnybnéHHoOM ypoBHe,
pacLUMpPSOLWLMMU U YCUMBAKOLWNMU KypC 6a30BOro ypoBHS, ABNAOTCS:

paclmpeHne npeacTaBneHns O reoMeTpum Kak 4acTu MUPOBOW KynbTypbl U
dopMUpoBaHNE OCO3HAHNA B3aUMOCBSA3M FrEOMETPUN C OKPYKatoLUM MUPOM;

dopmmpoBaHMe nNpeacTaBneHnst 0 NPOCTPAHCTBEHHbLIX oUrypax Kak O BaKHEenLmnx
MaTtemaTUyeckux Moensx, Mo3BONSAWMUX OMUCbIBaTb M K3y4YyaTb pasHble HABMEHUN
OoKpyXatoLwero mMvpa, 3HaHWe MOHATMWHOrO annapaTta no pasgeny «CtepeomeTpusa»
y4yebHOro Kypca reomeTpuu;

dopMMpOBaHNE YMEHUS BflafeTb OCHOBHbIMWU MOHATUSMM O NMPOCTPAHCTBEHHbIX
durypax M MX OCHOBHbIMW CBOWCTBaMW, 3HaHMe TeopeM, POpMyn U YMeHue Wux
NPUMEHATb, YMEHUS [AOKa3blBaTb TEOPeMbl WU HaxoAWTb HeCcTaHOapTHble Ccrnocobbl
pelleHns 3agav;

opMMpPOBaHNE YMEHUS pacrno3HaBaTb Ha 4YepTexax, MoAensx U B pearibHOM
MUpPE MHOrorpaHHMKK 1 Tena BpaLleHus, KOHCTPyMpoBaTb reomMeTpuyeckme Moaenu;

opMMpPOBaHNE MOHMMAHUA BO3MOXHOCTU aKCMOMAaTUYECKOrOo MOCTPOEHUS
MaTtemaTUyeckux Teopun, (popMMpOBaHME MOHMMAHUS pPOSIM  akCMOMaTUKU MNP
NpoBeAEHUN pacCyXOeHU;

dopMUpoBaHNE YyMeHus BrageTb MeTogaMum Jokas3aTenbCTB M anropuTMOB
peLlleHns, YMEeHNa X NPUMEHATb, NPOBOAUTb AOKasaTernbHble PacCyXOeHUs B Xo4e
pelweHna CcTepeoMeTpudeckux 3ajad W 3agad C MNpakTUYEeCKUM COAep)KaHUeM,
opMMpoOBaHNe NpeacTaBrneHnss 0 HeobxoaMMOCTN AoKa3aTenbCTB NpyM 060CHOBaHMM
MaTeMaTUYeCKUX YTBEPXOEHUN W PONM akCMOMaTUKM B NpoBeOeHUUM OeLYKTUBHbIX
pacCy>XaeHun;

pasBuTMe U COBEPLUEHCTBOBAHWE  MHTENNeKTyanbHbIX WU TBOPYECKUX
crnocobHocTen 0OOyYalLWKUXCs, MO3HaBaTeNbHOW aKTUMBHOCTW, WCCeaoBaTenbCKUX
YMEHUN, KPUTUYHOCTU MbILLIIEHUS, MHTEPECA K U3YHEHUIO FTEOMETPUN;

dopmupoBaHue PYHKLMOHANLHOW PaMOTHOCTU, perieBaHTHOM reoMeTpuu:
YMEHUS pacrno3HaBaTb MPOSABMEHUA EeOMETPUYECKMX TMOHATUK, OOBLEKTOB U
3aKOHOMEPHOCTEN B pearnbHblX >XWU3HEHHbIX CUTyauusax W Npu  U3yYeHUU aOpyrux
y4yebHbIX  nNpeameTos, NPOSBNEHNS  3aBUCUMOCTEM M 3aKOHOMEPHOCTEN,
MOAENUPOBaHUA pearbHbIX CUTyauun, WUCCnegoBaHUs MOCTPOEHHbIX MoAenen,
MHTepnpeTaumm Noy4YeHHbIX pe3ynbTaToB.

OcCHOBHbIMUK coaepKaTenbHbIMU NMHUAMK y4ebHoro kypca «l'eomeTtpusa» B 10—11
knaccax sasnstTca: «[lpsiMble M NAOCKOCTM B NpocTpaHcTBe», «MHOrorpaHHUKn,



«Tena BpaweHuna», «BekTopbl M KoOpAuHATbl B MPOCTPAHCTBE», «[BWXEeHUs B
NPOCTPaHCTBEY.

CdopmynumposaHHoe Bo SIFOC COO TpeboBaHMe «yMeTb OMNepupoBaTb
NOHATUAMMY», peneBaHTHbIMU FreoMeTpun Ha yrrybrnéHHom ypoBHe obyyeHust B 10—11
Knaccax, OTHOCUTCA KO BCEM coAepXaTesflbHbIM JMHUAM Yy4ebHoro kypca, a
hbopMmnpoBaHME NTIOTMYECKUX YMEHWUI pacnpeaensieTcs He TONbKO No coaepKaTesibHbIM
NMHMSAM, HO U no rogam obyyeHunsa. CopgepxaHue obpas3oBaHMs, COOTBETCTBYHOLLEE
npeaMeTHbIM  pesynbTaTtam  ocBoeHuss  depepanbHouM  paboven  nporpammel,
pacnpegenéHHbiM no rogaMm obydeHusi, CTPYKTypupoBaHO TakuMm obpasom, 4Tobbl KO
BCEM  OCHOBHbIM, MpVHUMNManNbHbIM  BoMnpocam  obyvawlwmecs  obpalanucb
HEeOOHOKpaTHO. J3TO MO3BOMSET OpraHM3oBaTb OBNageHWe reoMeTpuyYecKUMM
MNOHATUSIMA M HaBblkaMy MOCMNeAoBaTeNlbHO WM MOCTynaTeNnbHO, C CcobnoaeHnem
npyHUMNa MpeemMCcTBEHHOCTW, a HOBble 3HaHWA BKMAYaTb B 0Oy cucTtemy
reoMeTpuYeCcKnx npeactaBneHnin obydarolmxcs, pacwmpsas u yrnybnsas eé, obpasys
NPOYHbIE MHOXECTBEHHbIE CBA3M.

Mepexopn K n3y4yeHunto reomeTpum Ha yrnyonéHHOM ypoBHE NO3BOSSET:

cosgatb  ycnosuma  ana  auddepeHumauumn - obyyeHus, NOCTPOEHNS
nHaMBUAYyanbHblXx obpasoBaTernbHbIX NporpaMm, obecneunTb yrnyoGnéHHOe n3yveHue
reomeTpun Kak coctaenstoen yyebHoro npeameta «MatemaTunka;

NOAroTOBUTL OOYYaKLMXCA K NPOAOIPKEHUIO M3Yy4YEeHMS MaTeMATUKU C YY4ETOM
Bblbopa Oyaywen npodeccun, obecnevmBass NPEEMCTBEHHOCTb Mexay obwum un
npodeccrmoHanbHbIM 06pa3oBaHMEM.

Ha n3yyeHune ydebHoro kypca «l'eomeTtpusa» Ha yrnyGnéHHOM ypoBHE OTBOAMUTCS
204 vaca: B 10 knacce — 102 yaca (3 yaca B Hegent), B 11 knacce — 102 yaca (3 vyaca
B HeJen).



COOEPXAHUE OBYYEHUA
10 KNACC

lMpsAMble 1 NSIOCKOCTU B MPOCTPaHCTBE

OCHOBHble MOHATUS CTepeomeTpun. Touka, npsiMad, NOCKOCTb, NPOCTPAHCTBO.
MoHsaTHe 06 akcnmomaTM4yeckoM NOCTPOEHUN CTEPEOMETPUN: aKCUOMblI CTEPEOMETPUN U
CNneacTBUA U3 HUX.

B3aumHoe pacnonoxeHue nMpsMbIX B MNPOCTPAHCTBE: Mepecekarwmecs,
napannesnbHble N ckpelmBaowmecs npsMble. NpU3Hakm cKpeLmBaloLWmMxca NpAambIX.
MapannenbHOCTb NPAMbIX U MAIOCKOCTEN B MPOCTPaHCTBE: napasnnenbHble npsvble B
NpOCTPaHCTBE, NapansenibHOCTb TPEX NPSAMbIX, NapannensHOCTb NPSAMON U MIOCKOCTW.
MapannenbHoe W UeHTpanbHOe MNpOoeKTMpoBaHWe, n3obpaxeHue uryp. OCHOBHbIE
CBOMCTBA MapannenbHoro npoekTnpoBaHus. MN3obpaxeHue curyp B napannesibHon
npoekuuun. Yrnbl C COHanpaBfeHHbIMU CTOPOHaMW, Yrosl Mexay npsMbiMu B
npocTtpaHcTBe. [lapannenbHOCTb MMOCKOCTEN: NapanfenbHble MOCKOCTU, CBOMCTBA
napannenbHbIX NnockocTen. MNMpocTenwmne NpocTpaHCTBEHHbIE UIYpPbl HA MIOCKOCTU:
TeTpasap, napannenenunen, NOCTPOEHNE CEYEHUN.

MepneHauKynapHOCTb MPSIMON M MNIIOCKOCTU: NepneHauKynsipHble npsiMble B
NpOCTpaHCTBE, NpsiMble MapannenbHble U NepneHaukynspHble K NA0CKOCTU, NPU3Hak
nepneHauKynapHoOCTM NPSMOM U MAOCKOCTU, Teopema O MPsiIMON NeprneHanKynsapHoOn
nnockoctn. OpToroHanbHoe npoekTupoBaHue. [lepneHanKynap W HaKMOHHbIE:
pacCTosiHWE OT TOYKM OO MIIOCKOCTU, PacCTOAHWE OT NPSAMOW [0 MIOCKOCTU, NPOeKUms
dourypsl Ha NSIOCKOCTb. lMepneHAnKyNApHOCTL NSIOCKOCTEMN: npusHaKk
nepneHauKynapHOCTM ABYX MOCKOCTEN. Teopema O TpPEX nepneHamKynsapax.

Yrnbl B NPOCTPaAHCTBE: Yrosl Mexay NpsiMonM U MNIIOCKOCTb, ABYrpaHHbIA Yrofl,
NVHENHBbIN yron ABYrpaHHoro yrna. TpExrpaHHbIn U MHororpaHHble yrrbl. CBoncTBa
NAOCKMX YrNoB MHoOrorpaHHoro yrna. CsoWcTBa MMOCKUX W ABYrPaHHbIX YrroB
TpéxrpaHHoro yrna. TeopeMbl KOCUHYCOB N CUHYCOB A4 TPEXIPaHHOro yrna.

MHororpaHHuKuM

Buabl MHOrorpaHHMKOB, pa3BépTka MHororpaHHuka. lNpuama: n-yronbHasa npusma,
npsMas W HakNoOHHas npu3ambl, OGoOKoBasi W MNOMHas MNOBEPXHOCTb  MPU3MbI.
Mapannenenunen, NpsiIMOYrosnbHbIM Napannenenunen U ero csonctea. KpaTtyanwme
NyTWU Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Jdunepa. NpocTpaHCcTBEHHas TeopemMa
Mudparopa. MNMupamupa: n-yronbHaa nupamuga, NpaBuiibHad U yCeYEHHas nupamuibl.
CeonctBa pébep wn OOKOBbLIX rpaHen npaBunibHOM nupamuabl. [lpaBunbHbIE
MHOrFOrpaHHWKW: MpasBuibHasi npuaMa W npaBufibHas nupamuga, npaBuiibHas
TpeyronbHasa nupaMmuaa u NpaBunbHbIA TeTpasap, Ky6. MNpeactaBneHne o NpaBubHbIX
MHOrorpaHHuKax: okTasap, 4oAeKasap u nkocaagp.

BbluncneHne anemMeHTOB MHOrorpaHHUKoB: pé€bpa, amaroHanwu, yrnbl. [nowaab
BOKOBOW MNOBEPXHOCTU M MOSHOW NOBEPXHOCTU NPSAMOW MPU3MbI, NoWaab OCHOBAHUNA,
Teopema 0 GOKOBOW MOBEPXHOCTU MpsiMOn Npuambl. Nnowaab 60KOBOW NMOBEPXHOCTU U
NOBEPXHOCTM NPaBUITIbHON NUpaMnabl, Teopema o niowaan yCe4eHHON nnpammabl.

CummeTpuss B NpoCTpaHCTBE.  JfieMEHTbl  CUMMETPUM  MpPaBUSIbHbIX
MHOrorpaHHukoB. CummeTpusi B NpPaBUIbHOM  MHOFOrpaHHWKE:  CUMMETPUS
napannenenunena, CUMMETPUA MNpPaBUNbHbIX MNPU3M, CUMMETPUS  MNPaBUSIBHOWN
nmpammapl.

BekTopbl 1 KOOpAUHATBLI B NPOCTPaHCTBE

MoHATUA: BEKTOP B MPOCTPaHCTBE, HYNEeBOW BEKTOP, AJSIMHA HEHYNEBOrO BEKTOPA,
BEKTOpPbl KOMNMIMHeapHble, COHanpaBlieHHble W MPOTUBOMOMOXHO HarnpaBsfieHHble
BekTOpbl. PaBeHCTBO BekTOpOB. [EeNCTBMSI C BEKTOpaMW: CrOXEHWE W BblYUTAHWE



BEKTOPOB, CyMMa HECKOSIbKMX BEKTOPOB, YMHOXEHWe BekTopa Ha uucro. CeolicTea
crioxeHusi BekTopoB. CBOMCTBAa YMHOXEHMSI BekTopa Ha uucno. [loHaTne
KoMnnaHapHble BekTopbl. [puM3Hak KoMMnaHapHOCTU TPéX BekTopoB. [lpaBuno
napannenenunega. TeopeMa O pPasfiOXeHUM BeKTopa MO TPEM HeKOMMIaHapHbLIM
BekTopaMm. [lpsiMoyronbHasi cucTtema KoopauHaT B npocTpaHcTBe. KoopauHaThbl
BekTopa. CBsA3b Mexay KoopAuMHaTaMu BeKTopa WM KoopAuHaTamMy Touek. Yron mexay
BekTopamu. CkansipHoe Npou3BeaeHne BEKTOPOB.

11 KNACC

Tena BpawieHun

MoHaTnSA: uunuHgpuyeckas NOBEPXHOCTb, KOHM4Yeckas NOBEPXHOCTb,
chepnyeckasa NOBEPXHOCTb, 0OpasyoLne NoBePXHOCTEN. Tena BpalleHus: LunuHap,
KOHYC, YCEeYEHHbIN KOHYC, cpepa, wap. BsaumHoe pacnonoxeHune cgepbl U NNOCKOCTH,
KacaTenbHasi NNockocTb K cdepe. W3obpaxeHne Ten BpalleHUs Ha Mf0CKOCTW.
PasBépTka umnuugpa n koHyca. CummeTpus cepsl 1 wapa.

O6bém. OcHoBHble cBoucTBa O0ObEMOB Ten. Teopema o006 06BLEME
NPAMOYrofnbHOro napannenenuneaa u crneactens n3 Heé. O6bLEM NPSIMON U HAKNOHHON
nNpu3ambl, LMNUHAPA, Nnpammabl 1 koHyca. O6BHEM Lapa v LWapoBOro cerMeHTa.

KombuHaumm Ten BpalleHnsa u MHOrorpaHHuKoB. Npusma, BnncaHHas B LunvHAp,
onncaHHaa okono uunuHapa. lNepeceveHne cepbl M Wapa ¢ NIockocTeblo. KacaHue
Wwapa n cdepbl NAOCKOCTbI0. [MOHATME MHOrorpaHHuka, OMMCaHHOro OKOMOo cdhepsl,
ccepbl, BMIMCAHHON B MHOFOrpaHHMK NN TeNo BpaLLEHUS.

Mnowangb NOBEPXHOCTW UMNMHAPA, KOHyca, nnowadb cdepbl U e€ 4vacTemn.
Mopobue B npocTtpaHcTBe. OTHOWEHME 06BLEMOB, Nowaaen NoBepPXHOCTEN NOAOOHbIX
duryp. [MpeobpasoBaHne nogodbusi, romoteTnd. PelleHne 3agady Ha MNIIOCKOCTU C
NCNonb30BaHMEM CTEPEOMETPUYECKNX METOO0B.

[MocTpoeHne cevyeHnn MHOrorpaHHMKOB W Ten BpalLeHWsA: cedeHnsa uunuHapa
(napannenbHO 1 NepneHanKynapHO OcK), CeYEeHNs KoHyca (napannesnbHble OCHOBaHUIO
N nNpoxogsuime Yepes BepLUMHY), CeYeHUs Wwapa, MeToabl MOCTPOEHUS CeYEeHUN: MEeTOA
cnenoB, MeTo BHYTPEHHENO NPOEKTUPOBAHNSA, METO NEepPeHOca CeKyLLEN MNOCKOCTH.

BekTopbl 1 KOOpAUHATBLI B NPOCTPaHCTBE

BekTtopbl B npocTtpaHcTtBe. Onepauun Hag BekTopamun. BekTopHoe yMHOXeHue
BekTOpoB. CBOMCTBA BEKTOPHOIO YMHOXeHUs. [1psaMoyronbHas cMctema KoopauHaT B
npoctpaHcTBe. KoopanHaTtel BekTtopa. PasnoxeHne Bektopa no 6asucy. KoopamHatHo-
BEKTOPHbIN METOA NPU pELLEHNN reOMEeTPUYECKNX 3aaau.

[IBuxeHna B npocTpaHCTBEe

AswmxeHunsa npoctpaHcTBa. OTobpaxeHus. [IBumxeHnsa n paseHcTBo duryp. Obuwue
CBOMCTBA [OBWXKEHUW. Buabl OBWXEHWW: napanfefibHbli  MepeHoc, LeHTpanbHas
CUMMETPpUSA, 3epkanbHasi CUMMETPUsi, MOBOPOT BOKPYr npsimoun. [MpeobpasoBaHus
nogodwus. Mpsimasa n cdepa Innepa.



NMNAHUWPYEMbIE PE3YJIbTATbl OCBOEHWUA YYEBHOIO KYPCA «TEOMETPUA»
(YTNMYBJIEHHbIN YPOBEHDb) HA  YPOBHE CPEOHEIO OBLLUEIO
OBPA30OBAHUA

JINYHOCTHBLIE PE3YJIbTATDI

1) rpaxxgaHcKkoe BocnuTaHue:

COPMUPOBAHHOCTb FPaXdaHCKOW Mo3uuMM OByYaloLerocs Kak akTUBHOIMoO W
OTBETCTBEHHOrO 4YfieHa pPOCCUMICKOro obuiecTBa, NpeAacTaBneHne O MaTtemMaTU4ecKmx
OCHOBaXx (PYHKLUMOHUPOBAHUS Pa3fiMYHbIX CTPYKTYP, SBNEHUA, Npoueayp rpaxgaHckoro
obuwecTtBa (BbIOOPbLI, ONPOCHI N APYroe), yMeHne B3anMoLenCTBOBATb C CoLnarnbHbIMN
WHCTUTYTaMu B COOTBETCTBUN C UX PYHKLUUAMMU U HA3HAYEHUEM;

2) naTpuoTnyeckoe BocnutaHue:

C(hOpMUPOBAHHOCTL POCCUMACKON TPaxXgaHCKOM WOEHTUYHOCTU, YBaXKeHUs K
NPOLOMY W HacCTOSLWEMY POCCUUCKOM MaTeMaTUKW, UEeHHOCTHOE OTHOLWEeHue K
OOCTUXKEHUAM POCCUNCKUX MaTeMaTUKOB WM POCCUNCKON MaTemMaTU4eCKOM LUKOSb,
MCMNOnb30BaHMe 3TUX JOCTMXKEHUN B APYrMX HayKax, TEXHOMOIMsAX, cpepax 9KOHOMUKN;

3) AyxOBHO-HpPaBCTBEHHOE BOCNMUTaHMUe:

OCO3HaHWe [OyXOBHbIX LEHHOCTEN POCCUNUCKOro Hapoga, CEHOPMUPOBAHHOCTb
HPaBCTBEHHOIO CO3HaHWS, 3TUYECKOro MOBEAEHMUs, CBA3AHHOIO C MNPAKTUYECKUM
NPUMEHEHNEM [LOCTWXKEHUA HayKn U OEATENbHOCTbIO YYEHOro, OCO3HaHWE JSNYHOTO
BKIaga B NOCTPOEHMe yCTOM4YMBoro byayuiero;

4) acTeT4yecKoe BoCcnuTaHue:

3CTeTUYEeCKOe OTHOWEHME K MUpy, BKNOYass 3SCTETUKY MaTeMaTU4eCKUx
3aKOHOMepHoCTeN, OObEKTOB, 3aday, PeLeHUun, paccyXgeHur, BOCMPUUMYMBOCTL K
MaTeMaTMYeCKUM acrnekTam pasfimyHbiX BUAOB UCKYCCTBA;

5) dmnanyeckoe BocnutaHue:

COPMUPOBAHHOCTb YMEHUS NPUMEHATb MaTeMaTUdeckne 3HaHuUs B MHTepecax
34opoBoro m 6GesonacHoro obpasa XWM3HW, OTBETCTBEHHOE OTHOLUEHME K CBOEMY
300pOBbI0  (300pPOBOE NUTaHMe, cbanaHCUPOBAHHBLIN PEXUM 3aHATUM W OTAbIXa,
perynspHaa duanyeckas akTUBHOCTb), (PU3NYECKOEe COBEPLUEHCTBOBAHWE Mpwu
3aHATUAX CNOPTUBHO-0340POBUTENBHON AEATENBHOCTHIO;

6) TpyaoBoe BocnUTaHue:

FOTOBHOCTb K TpyAdy, OCO3HaHMe LEHHOCTU Tpyaontobus, nHtepec K pasfnyHbiM
cthbepam npodeccnoHanbHONM OEeATEeNIbHOCTU, CBA3aHHbIM C MaTemMaTukon U eé
NPUNOXEHNAMM, YMEHME COBEpLUATb OCO3HaHHbIA BbIGOp Oyaylien npodeccun wm
peanu3oBbiBaTb COBCTBEHHbIE >XM3HEHHbIE MfiaHbl, FOTOBHOCTb WM CMOCOOHOCTb K
MaTeMaTmyeckomy obpas3oBaHMIO M camMoobpa3OBaHUID Ha MPOTSHKEHUM BCEWN XKU3HW,
FOTOBHOCTb K aKTMBHOMY Y4YacCTUIO B PeLUeHUN NpakTU4ecKuX 3agady mMmaTeMaTu4ecKkom
HanpaBfeHHOCTHU;

7) akonornyeckoe BocnutaHue:

COPMMPOBAHHOCTb JKOSTOMMYECKOW KyNbTypbl, MOHUMAHNE BAUSIHUSA COLMArnbHO-
9KOHOMMYECKMX MPOLECCOB Ha COCTOAHWE MPUPOLHOM WU couunanbHOM cpenpbl,
OCO3HaHMe rnobanbHOr0 XxapakTtepa 9KOnormyeckux npobrem, opueHTaums Ha
NPUMEHEHNE MaTeMaTUYECKUX 3HAHUA ONs pelleHns 3adad B obnactn okpyxatoLen
cpedbl, nraHMpoBaHWe TMOCTYMKOB W OUEHKUM MX BO3MOXHbIX MOCNeacTBUN And
OKpy>KaroLieun cpepl;

8) LeHHOCTU Hay4YHOro No3HaHuA:

C(OOPMUPOBAHHOCTb MUPOBO33PEHMNS, COOTBETCTBYIOLLIENO COBPEMEHHOMY YPOBHIO
pasBUTMA Haykm M OBLLECTBEHHOW MPAKTMKW, MOHMMaHWE MaTemMaTU4eCKOM HayKu Kak
chepbl 4enoBeveckon [OesATENbHOCTU, 3TanoB €€ pas3BUTUA W 3HAYMMOCTU Ans



pa3Butna umBmUnnM3aumn, oOBIllageHne A3blKOM MaTeMaTukm ¢ MaTeMaTU4eCKon
Kyanypon KakK cpeactBOM MNO3HAaHUA MUpa, TOTOBHOCTb OCYLLECTBIIATL MPOEKTHYHO U
ncenenoBaTesibCkyro eATesIbHOCTb MHOMBUAYalrbHO 1 B rpynne.

METAMNPEOMETHDBIE PE3YJIbTATbI

Mo3HaBaTenbHble YHUBepcarnbHble y4ebHble AeNCcTBUsA

Ba3oBble noruyeckue gencTBuA:

BbIABNATE W XapaKTepu3oBaTb CYyLWECTBEHHbIE MNPU3HAKM MaTemMaTUyecKmx
0OBbEKTOB, MOHATUI, OTHOLUEHUA MeXAy MOHATUSAMKU, POpPMYynMpoBaTb oOnpeaeneHns
MOHATUIN, YCTaHaBNMBaTb CYLECTBEHHbIN MPU3HaK Knaccudukaumm, OCHOBaHMA ANS
0606LLEHNA N CpaBHEHWS, KPUTEPUN NPOBOAMMOIO aHanmaa;

BOCMNPUHMMATb, dhopmynmpoBaTb n npeobpas3oBbiBaTh CY>XOEHNS:
yTBEpPAUTENbHbIE U OTpULATENbHbIE, €4MHUYHbIE, YAacTHbIE 1 ObLLNE, YCITOBHbIE;

BbISIBMSATb MaTeEMaTU4YECKME 3aKOHOMEPHOCTWU, B3aMMOCBS3M U MPOTUBOPEYMS B
dakTax, [OaHHbIX, HabnaeHnax W YTBEPXKOEHUsX, npegnaratb Kputepuu Ons
BbISIBIIEHNSA 3aKOHOMEPHOCTEN U NPOTUBOPEYNN;

genatb  BblBOOAbI C  WUCMOSb30BaHMEM 3aKOHOB  JIOTWKW, OEOYKTUBHBIX U
NHOYKTUBHbLIX YMO3aKHYEHNA, YMO3aKIHOYEHMIA MO aHanoruu;

NpPOBOAUTbL CaMOCTOATENbHO AOKasaTenbCTBa MaTeMaTUYEeCKUX YTBEPXKOAEHUN
(NpsiMble 1 OT MPOTMBHOIO), BbICTpaMBaTb aprymeHTaumto, NpMBOAUTbL MNPUMEPbLI U
KOHTpnpumepbl, 060CHOBbIBaTb COOCTBEHHbIE CY>XAEHUSA U BbIBOAbI;

BblGupaTb cnocob pelleHus y4ebHOM 3aga4vm (CpaBHMBATbL HECKOMbKO BapuaHTOB
pelleHuns, BblbupaTb Hanbonee NOAXOAALNN C YHETOM CAMOCTOATESNbHO BblOENEHHbIX
Kputepues).

Ba3oBble nccnegoBaTtenbckme 4eUCTBUA:

MCrnonb3oBaTb BOMPOCHI  Kak UCCreaoBaTefNlbCKUM  MHCTPYMEHT  MO3HaHUS,
dopmynmpoBaTb BOMNpPOCHI, OMKCUPYOLLME NPOTMBOpeYMe, Npobnemy, yctaHaBnmBaTtb
MCKkOMOe W [JaHHoe, dopMupoBaTb UMNOTE3Y, aprymMeHTMpoBaTb CBOK MO3ULMIO,
MHEHWE;

NPOBOAUTbL CAMOCTOSTENbHO CMMT@HUPOBAHHbLIA 3KCMNEPUMEHT, UCCnegoBaHue Mo
YCTAHOBIEHMNIO OCOOEHHOCTEN MaTeMaTU4eckoro obObekTa, $SBMNeHusi, npouecca,
BbISIBIIEHNIO 3aBUCMMOCTEN Mexay oObekTamu, ABNeHnsSMun, npoueccamu;

CaMOCTOATENBHO opMynupoBaTb 0006LEHNA M BbIBOAbI MO pesynbTatam
npoBegEHHOro HabnwgeHns, nccnegoBaHus, oUeHNBaTb AOCTOBEPHOCTb MOMYYEHHbIX
pesynbTaToB, BbIBOAOB U 0606LLEeHNN;

NPOrHo3npoBaTb BO3MOXHOE pasBUTME Mpouecca, a Takke BblABUraTb
npeanonoXeHns 0 ero passmMTM B HOBbIX YCIOBUSAX.

Pa6oTta ¢ nicpopmaumen:

BbISIBNATL  Aeduumtbl MHGOpPMaLMK, AaHHbIX, HeobxoauMbIX Ansi oTBeTa Ha
BOMPOC U ANs peLLeHns 3agayu;

BblbnpaTb WMHMOPMaUMIO U3 UCTOYHMKOB Pa3fU4HbIX TUMOB, aHaNU3MpoBaThb,
cucTeMaTnanpoBaTb M MHTEPNPETUPOBaTb MHAOPMaLUUIO pasnnyHbIX BUMAOB U OpPM
npeacTaBneHuns;

CTPYKTypupOBaTb WHpOpMauno, NpeactaBnsaTb €€ B pasnuyHbix ¢opmax,
UNACTPMPOBATh rPaddUyECKH;

oueHnBaTb HaOEXHOCTb UHAPOPMALUUK MO CaMOCTOATENBHO COOPMYNMPOBAHHbBIM
KpUTEPUSAM.

KoMmmMmyHMKaTUBHbIE YHUBeEpCcarnbHble y4eOHble JencTBUs
Oo6LweHwe:



BOCNpUHMMAaTbL U (POpMynupoBaTb CYXOEHUS B COOTBETCTBUU C YCMNOBUAMU U
uensamum obLieHus, SICHO, TOYHO, FPaMOTHO BblpaXaTb CBOK TOYKY 3PEHUS B YCTHbIX U
NMMCbMEHHbIX TEKCTaX, AaBaTb MOACHEHUS NO XOA4Y pelleHus 3ajayvv, KOMMEHTUPOBaTb
Nony4YeHHbIN pesynbTarT;

B xode obcyxaeHus 3agaBaTb BOMNPOCHbI MO CywlecTBy O6Cy>XgaemMon TeMmbl,
npobnemsbl, pellaemMon 3agayn, BbiCKasblBaTb UAEW, HaLESEHHbIE Ha NMOWUCK peLUeHus,
COMOCTaBMIATb CBOW CYXOEHUSI C CYXOEHUAMW JOpyrux Yy4yacTHWKOB —Auanora,
obHapyxuBaTb pasnuMymMe u CXoA4CTBO MO3ULUIN, B KOPPEKTHOM hopme dhopMynmpoBaTth
pasHornacus, CBoOM BO3paxeHus;

npeacTaBnATb pes3ynbTaTbl pelleHus 3aayun, IKCNnepumeHTa, uccrnefoBaHus,
NpoeKkTa, CaMOCTOATENbHO BbIOMpaTh opMaTt BbICTYNNEHNA C  Y4ETOM 3ajad
npeseHTaumMm n ocobeHHOCTeN ayanTopun.

PerynatuBHble yHUBepcanbHble y4eOHble AeACTBUSA

CamoopraHunsauus:

COCTaBnATb NfaH, anroputMm pelleHus 3agadn, BblbupaTb cnocob pelueHust ¢
YY4ETOM MMEIOLLMNXCA PECYypCoOB M COOCTBEHHbIX BO3MOXHOCTEMW, apryMeHTMpoBaTb U
KOppPEeKTUpoBaTb BapMaHTbl peLLleHNn C Y4ETOM HOBOW MHGbOpMaLUW.

CaMOKOHTPOJIb, 3MOLMOHANbHbIN UHTESNEeKT:

BNageTb HaBblkaMy NO3HaBaTeNbHOW pedrekCun Kak OCO3HaHUS CoBepLUaeMblX
AENCTBUA W  MbICNIUTENbHBIX MNPOLECCOB, WX pe3ynbTaToB, BnageTb crnocobamu
CaMOnpOBEPKN, CaMOKOHTPOMS npouecca U pesynbTata pelleHuss MaTemMaTuyecKomn
3agauu;

npeaBuaeTb TPYAHOCTWU, KOTOPble MOMyT BO3HWKHYTb MpU pPeELUeHUn 3aJayw,
BHOCUTb KOPPEKTUBbI B AEATENbHOCTb Ha OCHOBE HOBbIX OOCTOATENbLCTB, AaHHbIX,
HaMOEeHHbIX OLWMOOK, BbISIBIIEHHbIX TPYAHOCTEN;

oLeHMBaTb COOTBETCTBME pe3ynbTata LenuM W ycrioBusiM, OOBACHATb NPUYMHbI
OOCTWXKEHUS UMW HEeOOCTWXKEHUS pe3ynbTaToB [OeATeNbHOCTU, HaxoAauTb OLIMOKY,
AaBaTb OLUEHKY NpMOBpeTEHHOMY OMbITY.

CoBMecTHas [efATeNbHOCTb:

NOHMMaTb M UCMOMb30BaTb MNPENMYLLECTBA KOMAHOHOW W  WHAUBMAYaNbHOW
paboTbl Npu peweHnn y4ebHbix 3agad, NpMHMMAaTh Leflb COBMECTHOW AEATENbHOCTMH,
nNNaHMpoBaTb OpraHU3auui CoBMECTHoM paboTbl, pacnpegenaTs Buabl pabor,
aoropapmuBaTbcsi, obcyxgatb npouecc M pesynbtar paboTbl, 06006wWwaTte MHEHUs
HECKONbKMX Ntoaen;

yyacTBoBaTb B rpynnoBbiX dopmax paboTbl (0b6cyxaeHusi, OOMEH MHEHUMN,
«MO3roBbl€ LUTYPMbI» M WHbIE), BbINOMHATL CBOK 4YacTb paboTbl M KOOPAMHMPOBATb
CBOW OEWNCTBUS C APYrMMU YrieHaMu KOMaHAbl, OLUEHMBaTb Ka4eCTBO CBOEro BKMaga B
06w NPOAYKT NO KpUTEPUAM, COOPMYNMPOBAHHBIM Y4aCTHUKaMN B3aMMOOENCTBUS.

NMPEAMETHbIE PE3YJIbTATDI

K koHuy 10 knacca obyyaroLwmmnca HayunTCs:

e cB0OOOHO onepupoBaTb OCHOBHLIMU MOHATUSIMU CTEPEOMETPUM NMPU PELLEHUN
3agay 1 NpoBeAEHUN MaTeEMaTUYECKNX PACCYXOEHWM;

e [PUMMEHATb aKCUMOMbl CTEPEOMETPUM W CNEACTBUS U3 HUX MNPU  PELUeHUMU
reoMeTpu4ecKknx 3agay;

e knaccucuumpoBaTb B3aMMHOE pPacCMnofioKeHne MpsMbIX B MPOCTPaHCTBE,
NNOCKOCTEN B NPOCTPAHCTBE, NPSAMbIX M MNOCKOCTEN B MPOCTPaAHCTBE;



cB0OOOHO onepupoBaTb MOHATUSMW, CBA3AHHBIMU C yrfiaMn B NPOCTPaHCTBE:
MeXay NPsiMbIMWU B MPOCTPaHCTBE, MeXAy NPAMON U NNOCKOCTbIO;

cB0OOOOHO onepmpoBaTh NOHATUAMMU, CBA3AHHBIMM C MHOFOrpaHHNKaMu;
cBobOO4HO pacno3HaBaTb OCHOBHblE BWAbl  MHOFOrpaHHUKOB  (Npuama,
nupammaa, NPSIMOYroSibHbIN Napannenenunea, Kyo);

KnaccudpuumpoBaTtb MHOrOrpaHHuKN, Bblbupas OCHOBaHMs Aans
Knaccudukaumm;

ceBobogHO  onepupoBaTtb MOHATUSAMMU, CBSI3aHHbIMU C  CeYeHuem
MHOTOrpaHHNKOB MII0CKOCTbIO;

BbIMOMHATL NapannenbHoe, LeHTpanbHOe U OpTOroHanbHOe MPOEKTMPOBaHME
douryp Ha NfI0CKOCTb, BbIMOMHATL M306paXeHnst uryp Ha nnocKoCTy;

CTPOUTb CEYEHUS MHOFOrPaHHMKOB pPasfIMYHbIMKM  MEeTo4amK, BbINOSHATb
(BbIHOCHbIE) NNOCKNE YEPTEXM U3 PUCYHKOB MPOCTbIX OOBLEMHBLIX hUryp: BUA
cBepxy, COOKyY, CHU3Y;

BblYMCNATL NIOWaan MNOBEPXHOCTEN MHOFOrpaHHUKOB (Npuama, nupamuga),
reoMeTpUYEeCKNX Ten ¢ NPUMeHeHnem opmyn;

cBobOOHO onepupoBaTtb MOHATUSIMU: CUMMETPUSA B NPOCTPAHCTBE, LIEHTP, OCb
N NNOCKOCTb CUMMETPUU, LLEHTP, OCb M NITOCKOCTb CUMMETPUN hurypbl;
cBob6O4HO oOnepupoBaTb MOHATMAMMW, COOTBETCTBYHOLMMU BeKTOpam MU
KoopauHaTam B NPOCTPaHCTBE;

BbIMOSHATb AENCTBUSA HAZ BEKTOPaAMU;

pewaTtb 3agadn Ha [O0KasaTeNnbCTBO MaTeMaTUYeCKMX OTHOLUEHUN U
HaXOoXOeHNe reoMeTpPUYECKUX BENUYUH, NPUMEHSAS U3BECTHblIE METOAbl MNpwu
pelweHnn MmaTemMaTU4ecknx 3agdady MOBbILWEHHOTO UM BbICOKOTO  YPOBHS
CNOXXHOCTW;

NMPUMEHATL  NPOCTEWLLIME  MNPOrpaMMHble  CPeactBa U SNEKTPOHHO-
KOMMYHMKALMOHHbIE CUCTEMbI NP PeLLEHNN CTEPEOMETPUYECKMX 3aaav;
n3BnekaTb, npeobpasoBbiBaTb W WHTEpNpeTupoBaTb MHGAOPMAUUKO O
NPOCTPaHCTBEHHbIX FEOMETPUYECKNX (huUrypax, NpeacTaBrieHHYO Ha YepTexax
N pUCYHKaXx;

NPUMEHATb MOSyYEeHHblE 3HAHMSA Ha NPaKTUKE: CPaBHUBATbL M aHANU3NPoOBaTb
peanbHble CUTyauuu, NPUMEHATb U3YYEHHble MOHATUA B MNpoLecce noucka
pelweHns mMatemaTuyecku copMynupoBaHHOM npobnembl, MOAENUPOBATb
peanbHble CUTyauunm Ha 4A3blke reoMeTpuu, WccrnenoBaTb MOCTPOEHHbIE
MOAENM C MCMNONb30BAHNEM FEOMETPUYECKMX MOHATUM U TeopeMm, annaparta
anrebpbl, pelwatb npakTU4Yeckue 3adayun, CBs3aHHble C HaxOXAEHWEM
reoMeTPUYECKNX BEMNYMH;

UMeTb npeactaBrieHns 00 OCHOBHbLIX 3Tanax pasBUTUS TEOMETPUM  Kak
COCTaBHOM YacTn pyHOaMeEHTa pa3BUTUSA TEXHOMOIUN.

K koHuy 11 knacca oby4arLwminca HayunTCs:

cBobO4HO onepuvpoBaTb MNOHATUSIMWU, CBA3AHHBIMW C  LMINHOPUYECKOMN,
KOHUYEeCKON U cchepnyecKomn NOBEPXHOCTAMMU, OO BACHATL CNOCOObLI NONyYEeHUS;
onepvpoBaTtb MOHATUAMU, CBSI3@HHLIMW C Tenamu BpaweHus: UWIUHAPOM,
KOHYCOM, cchepou n wapow;

pacnosHaBaTb Tena BpalleHnsa (UMNUHAP, KOHYC, chepa u wap) n o6bACHATb
cnocobbl NonyYyeHns Ten BpaLleHus;

KnaccuduumpoBaTtb B3aUMHOE pacrosioxXeHue cgepbl 1 NII0CKOCTY;



BblYMCNATb BEMMYMHbI 9NIEMEHTOB MHOFOINPaHHUKOB M Ten BpaleHusi, 00 bEMbI
M nrowaan NoBepxXHOCTEN MHOIMOrPaHHUKOB U Ten BpalleHUs, reoMeTpudeckux
Ten ¢ npuMmeHeHnem opMyIT;

cBobOOHO onepupoBaTb MOHATUAMM, CBSA3aAHHBIMW C KOMOMHaUMAMK  Ten
BpalLEeHNA W MHOrOrPaHHUKOB: MHOFOrPaHHWMK, BMUCAHHLIN B cdepy U
onncaHHbIN OKoMo cdoepbl, cepa, BMMCaHHAss B MHOFOrpaHHuUK WNU Teno
BpalLeHus;

BbIYMCIATbL COOTHOLUEHUA Mexay nrowagsaMm noBepxHOCTEN M OBbEMamm
Nnoao6HbIX Ter;

n3obpaxatb nsydaemble Urypbl, BbIMOMHATE (BLIHOCHbLIE) MITIOCKNE YEPTEXKU
N3 PUCYHKOB NPOCTbIX OOBbEMHbLIX Uryp: BuA cBepxy, cbOKy, CHM3Y, CTPOUTb
ceyeHusi Ten BpalleHus;

n3BnekaTb, WHTepnpeTMpoBatb W Npeobpas3oBbiBaTb WHGOpMaUmMo o
NPOCTPaHCTBEHHbIX FEOMETPUYECKNX pUrypax, NpeacTaBreHHY0 Ha YepTexax
N PUCYHKaX;

cBOOOOHO onepupoBaTh NOHATUEM BEKTOP B NPOCTPAHCTBE;

BbIMOMHATbL Onepauun Hag BeKTopamu;

3agaBaTb MOCKOCTb YpaBHEHNEM B EKapTOBOM CUCTEME KOOPAMHAT;

pewaTtb reoMeTpuyeckne 3agayn Ha BblYMCIEHME YITIOB MexXay MpsiMbIMU Y
NMOCKOCTAMM, BblHUCIIEHNE PACCTOSIHUM OT TOYKM OO0 MAOCKOCTU, B LIENIOM, Ha
NPUMEHEHNE BEKTOPHO-KOOPANHATHOrO MeToAa Npu peLLEeHnI;

cBoOOOHO onepupoBaTb MOHATUSIMKW, CBA3AHHBIMM C  OBMXEHWEM B
NPOCTPaHCTBE, 3HaTb CBOMNCTBA ABMKEHUN,

BbIMOMHATE  U300paXXeHUs1  MHOrorpaHHMKOB W Ten  BpalleHusa  npu
naparnnenbHOM NepeHoce, LeHTpanbHOM CUMMETPUU, 3epKanbHON CUMMETPUN,
npv NOBOPOTE BOKPYr NpsiMoin, NnpeobpasoBaHus nogobus;

CTPOUTb CEYEHUS] MHOFOrPAHHWKOB M TEeN BpaLeHUs: CeYeHus uunumHgpa
(mapannenbHO U NeprneHauKynsipHO OCW), ceyvyeHust KOHyca (napasnnenbHble
OCHOBAHWIO M NPOXOoAsiLUNE Yepes BEPLUNHY), CEYEHMS LIapa;

MCnonb3oBaTb METOAbl MOCTPOEHUS CEeYEeHUW: MeToq CnenoB, MeToA
BHYTPEHHEro NpoeKkTUPOBaHMUs, MeTO NepeHoca CeKyLLEeN NOCKOCTY;
A0oKa3blBaTb reoMeTpudeckue yTBepXaeHus;

NPUMEHSTb reoMeTpuyeckme akTbl ANs peLleHns cTepeoMeTpuyecknx 3agad,
npegnonararwwmx HECKOMbKO LUAroB peLUeHns, ecnu YCcrnoBust NPUMEHEHUSN
3aaHbl B IBHOW U HESABHOWN hOpME;

pewartb 3agadnM Ha [O0Ka3aTeNnbCTBO MaTeMaTUYEeCKMX OTHOLUEHUN U
HaxoX4eHne reoMeTpuUdecKuX BeNUYnH;

NMPUMEHSATL MNpPOrpaMMHble CpeacTBa W ANEKTPOHHO-KOMMYHUKALMOHHbIE
CUCTEMbI NPU PELLEHNN CTEPEOMETPUYECKMX 3a4aV;

NPUMEHSATb NOMYYEHHbIE 3HAHUA HA NPaKTUKe: CpaBHMBATb, aHAaNM3NpPoBaTb U
oueHMBaTb pearnbHble CUTyauun, NPUMEHATb M3YYEHHbIE MOHATUS, TEOPEMBI,
CBOMCTBa B Mpouecce noucka pelleHnss MatemaTmyeckm copmMynmpoBaHHON
npobnembl, MOAEeNWpPOBaTb pearnbHble CUTyauMM Ha $3blke reomMeTpuu,
nccnegoBatb MNOCTPOEHHbIE MOAENN C  UCMOSIb30BAaHMEM reoOMeTpPUYEecKuX
MOHATMN W TeopeMm, annapata anrebpbl, pelaTtb npakTUyeckune 3agaudu,
CBSAI3aHHbIE C HAXOXOEHNEM reOMEeTPUYECKNX BESTUYUH;

UMeTb npeactaBneHns 00 OCHOBHbIX 3Tanax pasBUTUA TEeoOMeTpUn Kak
COCTaBHOW YacTn oyHOaMeHTa pa3BUTUSA TEXHOMNOIUN.



TEMATUYECKOE NMIAHUPOBAHUE

10 KINACC
KonuyectBo 4acoB OneKTPOHHbIe
Ne HauvmeHoBaHue pa3aenoB n Tem KoHTponbHble | Mpaktuueckue (uncppoBbie)
n/n nporpamMmmbl Bcero obpasoBaTenbHble
paboTbl paboTbl pecypcbl
1 BBeneHve B cTepeomeTpuio 23 1
> B3anmHoe pacnonoxeHue npsmbIX B 6 1
NpOCTpaHCTBE
3 MapannenbHOCTb NPSAMbIX U NITIOCKOCTEN 8
B MPOCTPaHCTBE
4 nepﬂeH,D,VIISyJ'IﬂpHOCTb NPSMbIX U o5
NMOCKOCTEN B NPOCTPAHCTBE
5 Yrnbl N paccToAHUA 16 1
6 MHororpaHHuKK 7 1
7 BekTopbl B NpoCcTpaHCTBE 12
8 MoBTOpEHNME, o6o6u.|,eHv1e " 5 5
cucTemaTusaums 3HaHun
OBLEE KOJIIMYECTBO YACOB MO NMPOIrrPAMME 102 6 0




11 KITACC

Konu4yecTBO Yacos ONeKTPOHHbLIe
HaumeHoBaHuMe pa3aenoB n Tem ndpoBblie
Ne n/n nNporpaMMmbi pasAa Beero KoHTponbHble = [lpakTuyeckue g%p(gsosaTeLbele
paboTbl paboTbl pecypchbl
1 AHanutmnyeckas reomeTpus 15 1
> [MoBTOpEHME, 0606LLI,6HV16 " 15 1
cucTtemaTusaumsi 3HaHumn
3 O6bEM MHOrorpaHHuka 17 1
4 Tena BpawieHus 24 1
5 Mnowagn NnoBepxXHOCTN N OO BbEMBI 9 1
KpYrnbiX Ten
6 [BMXeHuns 5 1
- lMoBTOpEHNKE, 0606LueHv1e " 17 5
cucTtemaTusaumsi 3HaHumn
OBLUEE KOJIMYECTBO YACOB INO 102 8 0
NMPOIrPAMME







NOYPO4YHOE NMNIAHUPOBAHUE

10 KINACC
KonuyectBo 4YacoB OneKTPOHHbIe
Ne Hata uncpoBble
n/n Tema ypoka Bcero KoHTponkHele | Mpaktuieckne M3yyeHus = obpasoBaTesibHble
paboTbl paboTbl

pecypchbli

OcHoBHble NpasBuia n3obpaxeHus
Ha pPUCYHKEe NNOCKOCTH,
napannenbHbIX NPSMbIX
(oTpeskoB), cepeaunHbl oTpeska

MoHATMA CTEepeOMETPUN: TOYUKA,
npsimasi, NI0CKOCTb,
npoctpaHcTBO. OCHOBHbIE
npaBuna n3obpaxeHus Ha
PUCYHKE NITOCKOCTH,
napannesnbHbIX NPsIMbIX
(oTpeskoB), cepeavHbl OTpe3ska

MoHATMA: Nnepecekatowmecs
NSIOCKOCTK, NepeceKaroLmnecs
npsiMasi U NNOCKOCTb;
NoslynpoCTPaHCTBO

MoHATMA: Nnepecekatowmecs
NSIOCKOCTU, NepecekaroLmnecs
npsiMast U NAOCKOCTb;
NnoslynpoCTPaHCTBO

MHororpaHHukn, nsobpaxeHue
NPOCTENLLNX NPOCTPAHCTBEHHbIX

douryp, HeCyLLLECTBYHOLLINX
0ObekToB

MHororpaHHuKK, n3odbpaxkeHune
NPOCTENLLNX NPOCTPAHCTBEHHbIX

douryp, HeCyLLLeCTBYHOLLINX




00BbEKTOB

AKCMOMBbI CTEPEOMETPUN U
nepsble CNeacTBUS U3 HUX

AKCMOMbI CTEPEOMETPUN U
nepsble CNeacTBUS U3 HUX

AKCMOMbI CTEPEOMETPUN U
nepBble CNeacTBUSA U3 HUX.
Cnocobbl 3agaHnsa NpAMbIX U
NMOCKOCTEN B MPOCTPAHCTBE.
O603Ha4YeHNsa NpAMbIX U
NSIOCKOCTEN

10

N3obpakeHne ceveHnn
nupamugbl, kyb6a n npusmel,
KOTOpble NpPOXoaaT Yepes ux
pébpa. N3obpaxeHune
nepeceveHms NosyYeHHbIX
nrockocten. PackpawumBaHue
NMOCTPOEHHbIX CEYEHMI Pa3HbIMU
uBeTamm

11

N3obpakeHne ceveHnn
nupamMmmnapl, Kyba n Nnpusmbl,
KOTOpble NPOXoaaT Yepes mx
pébpa. N3obpaxeHune
nepeceveHms NoyYeHHbIX
nnockocTten. PackpawmBaHue
NMOCTPOEHHbIX CEYEHMI Pa3HbIMU
uBeTamm

12

N3o06paxeHne cevyeHunm
nupamugbl, Kyba n Nnpusmel,
KOTOpble NPOXOAAT Yepes nx
pébpa. N3o0bpaxeHune
nepeceveHnst NoSTyYeHHbIX
nnockocten. PackpaiwumBaHune




MOCTPOEHHbIX CEYEHUI Pa3HbIMU
LuBeTamu

13

N3ob6paxeHne cedeHunm
nupamugbl, Kyb6a n npusmel,
KOTOpble NPOXoaaT Yepes ux
pébpa. N3obpaxeHune
nepeceveHnst NoSTyYeHHbIX
nrockocTten. PackpawumBaHue
NMOCTPOEHHbIX CEYEHMI Pa3HbIMU
uBeTamm

14

MeToa cnegoB Ans NOCTPOEHUSA
cevyeHunmn

15

MeToa crnenoB Anst NOCTPOEHMS
ceyeHun. CBoMCTBa NnepeceyeHunm
NPSAMbIX 1 NIOCKOCTEN

16

MeTopn cnegoB Anst NOCTPOeHUs
ceyeHun. CBoMCTBa NnepeceyeHunm
NPSAMbIX N NSIOCKOCTEN

17

lMocTpoeHune ceyveHnin B
nupammge, kyée no Tpém Touykam
Ha pébpax. Co3gaHne BbIHOCHbIX
YyepTexen 1 3anncb LaroB
NOCTPOEHUst

18

MNocTpoeHune ceveHnn B
nupammge, Kkybe no Tpém To4Ykam
Ha pébpax. Co3aaHme BbIHOCHbIX
yepTexen 1 3anuchb Laros
NOCTPOEHNSA

19

MocTpoeHune ceveHnn B
nupammge, Kkybe no Tpém To4Ykam
Ha pébpax. Co3aaHme BbIHOCHbIX
yepTexen N 3anuchb Laros
NOCTPOEHUsI




20

[MocTpoeHue ceyveHnin B
nupamuge, kyée no Tpém To4kam
Ha pébpax. Co3gaHne BbIHOCHbIX
YepTexen 1 3anuchb LIaroB
NOCTPOEHNS

21

[MoBTOpEHNE NNAHUMETPUN:
Teopema 0 NponopLMOHarnbHbIX
oTpeskax. Nogobue
TPEYronbHNKOB

22

[MoBTOpEHNE NNAHUMETPUN:
Teopema MeHenas. PacyeTbl B
CEeYEeHUSAX Ha BbIHOCHbIX
yepTexax. Victopus passutus
NNaHUMETPUN N CTePEOMETPUN

23

KoHTponbHas paboTa "AKCMOMBI
crepeomeTpun. CeveHns"

24

B3anmHoe pacnonoxeHue npsmbix
B MPOCTPaHCTBE.
CkpelumBatoLmecs npsimble.
Mpu3HaKn ckpeLnBaroLLMXCS
npsmblx. MapannenbHble NpsiMble
B NPOCTpPaHCTBE

25

Teopema 0 cyLecTBOBaHUN U
€ANHCTBEHHOCTU NPsaAMON
napannenbHon gaHHOWN NPSIMOW,
NPOXOAdLLEN Yepe3 TOYUKY
NPOCTPaHCTBa M He nexawlen Ha
AaHHoW npsaMoun. Jlemma o
nepeceyeHUn napansenbHbIX
NPSIMbIX MIOCKOCTbLHO

26

MapannenbHOCTb TPeX NPsIMbIX.
Teopema 0 TpExX napannenbHbIX
npsimbix. Teopema o




CKpeLlmnBakoLWmnXcd npAmMbIX

27

MapannenbHoOe NPoeKTUpoBaHUe.
OcHoBHbIE CBOWCTBA
napannesnibHOro NPOEKTUPOBaHUS.
N306paxeHne pasHbix ouryp B
napannenbHon Npoekumm

28

LleHTpanbHasa npoekums. Yron ¢
CoHanpaBfieHHbIMW CTOPOHaMM.
Yron mexagy npsimbimMu

29

3apaym Ha gokasaTenbCcTBO U
nccrnegoBaHue, cBA3aHHbIE C
pacnosioXXeHneM npsimbIX B
NPOCTPaHCTBE

30

[MoHATMA: napannensHOCTb
NPSAMOWN M NIOCKOCTU B
npocTtpaHcTse. NpuaHak
napannenbHOCTU NPSIMOKN n
nnockoctn. CBonctea
napannenbHOCTU NPSIMOKn n
NSIOCKOCTH

31

"eomeTpuyeckne 3agadvm Ha
BbIYMUCIEHME U JOKa3aTENbCTBO,
CBSI3aHHblE C NapannesibHOCTbIo
NPSIMbIX U NNTOCKOCTEN B
NPOCTpPaHCTBE

32

lMocTpoeHue ceveHuns,
NPOXoAdALLEro Yepes JaHHYH0
NPAMYIO Ha YepTexe U
napannenbLHoro Apyron npsimMomn.
Pacuét oTHOLWEeHuI

33

MapannenbHas npoekuus,
npUMeHeHne Ons NoCTPoeHus
ceyeHumn kyba u




napannenenunega. CeoncTea
napannenenuneaa v Npu3mbl

34

MapannenbHble NNOCKOCTW.
Mpr3Haku napannenbHOCTN ABYX
MIIOCKOCTEN

35

Teopema 0 napannesibHoCTU U
€NHCTBEHHOCTU MNOCKOCTH,
npoxoasiLLen Yyepes TOYKy, He
npuHagnexawy aHHOM
NAOCKOCTU U CNeacTBUSA U3 Heé

36

CeowcTBa napannesibHbIX
MSIOCKOCTEN: O NapannenbHOCTy
NpsIMbIX NepeceveHnst Npu
nepeceyeHnmn OByx
napannenbHbIX NI0CKOCTEN
TpeTben

37

CowicTBa napannesnbHbIX
nnockocTten: o6 oTpeskax
napannenbHbIX NPAMBbIX,
3aKITHOYEHHBIX MexXay
napannenbHbIMU NITOCKOCTAMU; O
nepecevyeHmm NPSIMoN ¢ ABYMS
napannenbHbIMU MITOCKOCTAMM

38

lNoBTOpeHue: Teopema lNudparopa
Ha MOCKOCTU

39

MoBTOPEHUE: TPUFOHOMETPUS
NPSIMOYrOfbHOIO TPeyrosibHMKa

40

CeowucTtBa Kyba 1 NpssMOYrofbHOro
napannenenunega

41

BbluncneHvne anvH oTpeskos B
KyGe 1 NpsiMoyrofnibHOM
napannenenunene

42

[MepneHanKynspHOCTb NPAMOK U




nrockocTu. MNpunsHak
nepneHauKynapHOCTU MPSIMON U
NOCKOCTU

43

[MepneHanKyNApHOCTL NPSMON U
nnockocTu. MNpusHak
nepneHanKynapHOCTU NPSIMON U
NSIOCKOCTH

44

Teopema 0 cyLecTBoBaHUN U
€NHCTBEHHOCTU NPSIMON,
npoxoasiLLen Yyepes TOYKY
NPOCTpaHCTBa U
nepneHaAnKYNApHOW K NSIOCKOCTU

45

lMnockoctn n nepneHankyndapHbie
MM MNMpAMbl€ B MHOIForpaHHMKax

46

MnocKoCTM 1 NepnenanKynsipHblie
MM MpsIMble B MHOFOrpaHHUKax

47

MepneHanKynsap 1 HakNoHHas.
MocTpoeHne nepneHanKynsipa u3
TOYKM Ha NPSIMYHO

48

MepneHanKynsap U HAKMOHHas.
MocTpoeHne nepneHaunkynsipa n3
TOYKM Ha NPSIMYHO

49

Teopema o TpPEX
nepneHavkynapax (npsmas u
obpaTtHas)

50

Teopema o Tpéx
nepneHankynsapax (npsimas u
obpaTHas)

51

Yron mexay ckpeLyBaownummncs
NpAMbIMUA

52

Mouck nepneHanKynsipHbIX
NPSIMbIX C MOMOLLbHO




nepneHanKynsipHbIX NIOCKOCTEW

53

OpToroHansHoe NPOEKTMpOBaHMe

54

MocTpoeHne ceveHun kyba,
Np13Mbl, NPaBUNbHON NMpamMuabl C
MOMOLLIbIO OPTOroHasnbHOM
npoekunmn

55

MocTpoeHne ceveHun kyba,
Np13Mbl, NPaBUbBHON NMpamMuabl C
NMOMOLLIbHO OPTOroHarbHOM
npoekunmn

56

CummeTpusa B NPOCTpaHCTBE
OTHOCMUTESTbHO MIIOCKOCTH.
[MnockocTn cummeTpuin B
MHOrorpaHHuMKax

57

Mpu3Hak nepneHanKynspHoOCTH
MPSIMOW M NNOCKOCTU Kak
crneacTevMe CUMMETPUM

58

MpaBunbHbIE MHOTOrPaHHNKNA.
Pac4éT paccToaHun OT TOYKM O
NOCKOCTH

59

MpaBunbHbIE MHOTOrPaHHNKNA.
Pac4éT paccToaHnn OT TOYKM O
NIOCKOCTH

60

Cnocobbl onycTntb
nepnenankynsipbl: CUMMeTpPUS,
CABMI TOYKM MO NapannenbHon
NnpPSAMON

61

Casur no HenapannenbHom
NPAMON, N3MEHEHME PacCTOSIHUN

62

KoHTponbHas paboTa "B3anmHoe
pacnonoXeHne NpsmbIX U
NIOCKOCTEN B NPOCTPaHCTBE"




63

[MoBTOpEeHMe: yron mexay
NPAMbIMWU Ha NJTIOCKOCTH,
TPUrOHOMETPUS B MPOU3BOSILHOM
TpeyrosibHUKe, Teopema
KOCUHYCOB

64

[MoBTOpEHMe: yron mexay
CKpeLLUMBaLLNMUCA NPSMbIMU B
NpoCTpaHCTBE

65

FeomeTpmquKme mMeTobl
BbIMUCITIEHNA yrna Mexay
npAMbIMU B MHOIForpaHHmMKax

66

[ByrpaHHbIn yron. CBONCTBO
NMHENHBbIX YrNOB ABYrPaHHOIo
yrna

67

MepneHanKynsipHble NNIOCKOCTH.
CsovicTBa B3aMHO
nepneHAnKYNApHbIX MNI0CKOCTEN

68

Mpu3Hak nepneHanKynsipHOCTH
NyIOCKOCTEN; TeopemMa O NMpPsiMon
nepeceveHns ABYX MNOCKOCTEN
nepneHanKyNapHbIX TPeTben
NOCKOCTU

69

[MpsmMoyronbHbIn
napannenenunes; Kyo;
N3MepeHns, CBOUCTBa
NPSAMOYroSIbHOMO
napannenenunega

70

Teopema o gnaroHanu
NPSIMOYrofIbHOro
napannenenunega v cneactave
n3 Heé

71

CtepeomeTpuyeckmne u
npuKknagHble 3agayu, CBs3aHHbIe




CO B3aMHbIM pacnosyioXXeHnem
NPAMBbIX 1N MITOCKOCTU

72

MoBTOpEHUE: CKpeLLMBatoLLmMecst
npsimble, NapannesnbHble
MIOCKOCTU B CTaHOAPTHbIX
MHOrorpaHHuKax

73

Mapa napannenbHbIX NIIOCKOCTEN
Ha CKpeLLMBaoLLNXCS NPSMBbIX,
paccTosiHue Mexay
CKpeLLMBaLLNMUCA NPAMbIMU B
NPOCTbIX CUTYyauunsaX

74

PaccTosiHue ot Toukn o
NSIOCKOCTU, pacCTosIHME OT
NPSIMOW 40 NSIOCKOCTU

75

BbluncneHne pacctoaHumn mexay
CKpeLLMBaoLLNMUCA NPSMbIMU C
NMOMOLLIbIO NEepPNeHaNKYNSAPHON
NOCKOCTU

76

TpéxrpaHHbIn yros, HepaBeHCTBa

A8 TpexrpaHHbIX yrnos. Teopema
Mudparopa, TeopemMbl KOCUHYCOB U
CUHYCOB AJ151 TPEXIPAHHOro yrna

77

OnemMeHTbl cdhepudeckom
reomeTpun: reogesnyeckme nNMHUm
Ha 3emne

78

KoHTponbHas paboTa "Yrnbl 1
paccTtoaHnsa"

79

CuctemaTtusaums 3HaHUN
"MHOrorpaHHuK 1 ero anemMeHTb!"

80

Mupamnga. Bugbl nupamug,.
[MpaBunbHaa nupamuaa

81

lMpuama. MNpsamaga n HaknoHHas




npuamsbl. MpaBunbHas npuama

Mpamon napannenenunes,

82 NPSIMOYrOSbHbIN 1
napannenenunea, kyo

83 Bbinyknbie MHOTOrPaHHIKM. ”
Teopema dwnnepa
Bbinyknble MHOrorpaHHuKM.

84 Teopema Ounepa. lNpaBunbHble U 1
nonynpasuibHblE MHOTOrPaHHNKM

85 KoHTponbHas paboTta 1
"MHororpaHHuKn"

86 [MoHATWe BEKTOPA Ha NNOCKOCTU U 1
B MPOCTPaHCTBE

87 CymMMa BEKTOpOB 1

88 PasHocTb BekTOpOB 1

89 [MpaBuno napannenenunega 1

90 YMHOXeHMe BEKTOpa Ha YMCcno 1
PasnoxeHue BekTopa no 6asucy

91 TPEX BEKTOPOB, HE Nexalumx B 1
O HOM NJIOCKOCTU

92 CkansipHoe npousBegeHue 1

93 BbluncneHve yrna mexay 1
BEKTOpPaMu B NPOCTPaHCTBE

94 [MpocTenwve 3agayvm c BeKTopamu 1

95 [NpocTenwre 3agaym ¢ BEKTopamm 1

96 [MpocTenve 3agayvm c BeKTopamu 1

97 [MpocTenwve 3agayvm c BeKTopamu 1

98 0606u3,eHme N cuctemaTmnlayus 1
3HaHUN

99 O606LeHre 1 cucteMaTusaums 1

3HaHUN




100 NTorosas koHTposibHas pabota 1

101 NTorosas koHTposibHas pabota 1

102 O6o6u:|,eH|/|e N cuctemaTtmsaums ”
3HaHW

OBLUEE KONMYECTBO YACOB MO
NMPOIrPAMME

102




11 KITACC

Ne
n/n

Tema ypoka

KonuyecTBO YacoB

KoHTponbHble

Bcero
paboTbl

MpakTuyeckue
paboThbl

Oarta
M3yyYeHus

ONEeKTPOHHbIe
uudpoBble
obpas3oBaTenbHble

pecypchl

lMoBTOpeHune Tembl "KoopauHaThl
BEKTOpa Ha Nf0CKOCTU U B
npocTpaHcTee"

MoBTOpeHme Tembl "CkanspHoe
npousBegeHne BeKTopoB"

lMNoBTOpeHmne Tembl "BbluncreHne
yrna mexay Bektopamu B
npocTpaHcTee"

MNoBTOpeHme Tembl "YpaBHeHne
npsMoun, npoxogsawen Yyepes ase
TOYKN"

ypaBHeHme NJ1OCKOCTN, HOpMarsib,
YpaBHEHUE NITOCKOCTU B OTpe3Kax

ypaBHeHme NJ1IOCKOCTN, HOpMarsib,
YpaBHEHUE NITOCKOCTU B OTpEe3Kax

BekTopHoe npounsseaeHne

JInHenHble HepaBeHCTBA,
NMHEeNnHoe nporpammMmpoBaHmne

JInHenHble HepaBeHCTBA,
NMHEeNnHoe nporpaMmmMmpoBaHmne

10

AHanunTunyeckne mMetToabl pacyéta
yrna mexagy npsiMmbiMu B
MHOrorpaHHuKax

11

AHanuTnyeckme MeToabl pacyéTa
yrna mexay nrocKkoCcTsiMu B
MHOrorpaHHuMKax




12

dopmMyna paccTosiHUsi OT TOYKU
[10 NNOCKOCTU B KoopAMHaTax

13

HaxoxgeHue paccTosHum oT
TOYKM [0 NNOCKOCTU B Kybe

14

HaxoxaeHue paccTosiHuin ot
TOYKM A0 NSOCKOCTU B
npaBunbHON NMpamMunae

15

KoHTponbHas paboTta
"AHanuntnyeckasa reometpus"

16

CeueHus MHOrorpaHHmMKOB:
CTaHAapTHbIE MHOIOrpaHHUKN

17

CeyeHunss MHOrorpaHHUKOB: MeTo/
crnenos

18

CeyeHnsa MHOrorpaHHNKOB:
CTaHOapTHbIE MIOCKOCTH,
nepeceyeHunst NPAMbIX U
NnocKocTen

19

MapannenbHble NpsiMble U
MAOCKOCTW: NapannenbHble
ceyeHus

20

MapannenbHble NpaMbIe U
NSIOCKOCTWN: paCYET OTHOLLEHUN

21

I'Iapanneanble npamMbie U
MIMOCKOCTWU: YIbl MeXAOy
CKpeLnBaroLnMnNCcA npAamMmbiMmn

22

MepneHanKynapHbIe NpPsSMble U
NAOCKOCTU: CTaHAapTHbIE Napbl
neprneHanKynspHbIX NIIOCKOCTEN U
NPSIMbIX, CUMMETPUM
MHOrorpaHHMKOB

23

MepneHauKynsapHble NpsMble 1
MIIOCKOCTU: TEOPEMA O TPEX




nepneHankynapax

24

MepneHankynspHble NpsMble U
NAOCKOCTU: BbIYUCNEHNS OJTNH B
MHOrorpaHHuKax

25

MoBTOpeHue: nnowaan
MHOMOYrosibHMKOB, hOpMYribl ANs
nnowaaen, coobpaxxeHus
nopobusa

26

MoBTOpEeHuMe: nnowaan
MHOIOYroSfibHUKOB, hOpPMYIibl ANs
nnowanen, coobpaxeHust
nopobus

27

MoBTOpEHue: nnowaan
MHOMOYrosfibHUKOB, hOPMYIibl AN
nnowaaen, coobpaxeHus
nogobusa

28

MNMnowaan ceyeHnn
MHOrOrpaHHMKOB: nroLaau
NOBEPXHOCTEN, pa3pe3aHuns Ha
yacTu, coobpaxeHns nogobus

29

Mnowaan ceyeHmn
MHOrOrpaHHMKOB: nroLaau
NOBEPXHOCTEN, pa3pe3aHuns Ha
yacTun, coobpaxxeHns nogobus

30

KoHTponbHas paboTta
"lNoBTOpPEHNE: MHOTOrPaHHWUKM,
CeYeHns1 MHOrorpaHHMKoB"

31

O6beém Tena. Obbem
NPSIMOYTOSIbHOIO
napannenenunena

32

3apaum 06 yaBoeHum kyba, o
KBagpaType kyba; o Tpucekumnm
yrna




33

CtepeomeTpuyeckue 3agayu,
CBsI3aHHbIE C OOGBLEMOM
NPSAMOYTOSIbHOIO
napannenenunea

34

MpuknagHblie 3agayn, CBA3aHHbIE
C BblYMCIEeHMEM 0OBbEMA
NPSIMOYrOfIbHOro
napannenenunea

35

O6béM npsmon Npu3mbl

36

CtepeomeTpuyeckune 3agayu,
CBSI3aHHbIE C BbIYNUCNEHNEM
06BbEMOB NPAMON MPU3MBbI

37

MpuknagHble 3agayun, CBA3aHHbIE
C 06BLEMOM NPSAMON MPU3MBbI

38

BbluncneHne o6bEmMoOB Ten ¢
NOMOLLbIO OnpeaenéHHoro
nuterpana. O6bLEM HAKNOHHON
NpU3mbl

39

BbluncneHne o6EMoB Ten ¢
MOMOLLIbO OnpeaenéHHoro
nuterpana. O6LEM Nnnpammabl

40

dopmyna o6bEMa nnpammasbl.
OTHoweHne 06beMOB NUpammg
obLwum yrnom

41

dopmyna o6bEMa nnpamuabl.
OTHoweHne 06bEMOB Nupamng, ¢
obLwmm yrnom

42

CtepeomeTpudeckme 3agayu,
CBd3aHHble C 0OObEMaMU
HaKNOHHOW NPU3Mbl

43

CtepeomeTpuyeckmne 3agayn,
CBsi3aHHble C 0ObEMaMU




nmpamMmumabl

44

MpuknagHble 3agayvm No Teme
"O6bEMbI TEN", CBA3AHHbIE C
06BbEMOM HAKNOHHOW NPU3MbI

45

MpuknagHbie 3agayn No Teme
"OObEMbl TEN", cBA3aHHbIE C
06bEMOM Npammabl

46

MpumeHeHne 06BHLEMOB.
BblumcneHne pacctosaHusa o
MSI0CKOCTM

47

KoHTponbHas pabota "Ob6bém
MHOrorpaHHuka"

48

Lnnungpudeckas NnoBepxHOCTb,
obpasyruime LMnuHapu4ecKon
NMOBEPXHOCTHN

49

UunuHap. Mpamon kpyrosom
uunuugp. MNnowanes NnoBepxHoOCTH
uunuHapa

50

KoHu4yeckasi NOBEPXHOCTb,
obpasyroLime KOHMYECKOM
noBepxHocTn. KoHyc

51

CeueHune KoHyca NNoCKOCTbIO,
napannenbHON NIIOCKOCTU
OCHOBaHuA

52

YceuéHHbIn koHyc. N3obpaxeHne
KOHYCOB U YCEYEHHbIX KOHYCOB

53

Mnowaab 60KOBOM NOBEPXHOCTU
1 NONMHOWM NOBEPXHOCTM KOHYCa

54

Mnowaab 60KOBOM NOBEPXHOCTM
1 NONTHOM NOBEPXHOCTM KOHYCa

55

CTepeomeTpuyeckme 3agadm Ha
[10Ka3aTenbCTBO U BblYUCTEHME,




NOCTPOEHNEM CEYEHUN
uunuHgpa, KoHyca

56

CtepeomeTpuydeckue 3agaym Ha
AoKasaTenbCTBO M BblUUCEHNE,
NOCTPOEHMEM CEYEHUN
uunmHapa, KoHyca

57

MpuknagHble 3a4a4u, CBA3aHHbIE
C UMNMHOPOM

58

MpuknagHble 3a4a4u, CBA3aHHbIE
C UMNMHOPOM

59

Cdpepa 1 wap

60

MepeceyeHune cdepbl 1 Wapa ¢
nyockocTbo. KacaHne wapa un
cdpepbl NnockocTbio. Bua n
n3obpaxeHune wapa

61

MepeceyeHmne cdepbl 1 Wapa c
nyockocTbo. KacaHme wapa un
cdpepbl NnNockocTbio. Bua n
n3obpaxeHune wapa

62

YpaBHeHue cdepsbl. MNnowanb
cdpepbl 1 €€ YacTen

63

CummeTpus cpepsbl 1 Wapa

64

CtepeomeTpuyeckue 3agaym Ha
A0Ka3aTenbCTBO U BblYUCIIEHME,
CBS13aHHbLIE CO chepon 1 LWapom,
NOCTPOEHMEM UX CEYEHUN
NMOCKOCTbIO

65

CtepeomeTpuyeckue 3agaym Ha
A0Ka3aTenbCTBO U BblYUCIIEHME,
CBS13aHHbLIE CO chepon 1 Lapom,
NOCTPOEHMEM UX CEYEHUN
NMOCKOCTbIO




66

MpuknagHble 3agayn, cBA3aHHbIE
CO chepor n wapom

67

[MoBTOpEHUNE: OKPYKHOCTb Ha
NSIOCKOCTU, BbIYUCIIEHUS B
OKPY>XHOCTW, CTaHAapTHbIE
nogobusa

68

PasnnyHble koMOGuHauum Ten
BpalleHna n MHOrorpaHHMKoOB

69

3agaum no teme "Tena u
NOBEPXHOCTW BpaLleHns"

70

3apgaun no teme "Tena u
NOBEPXHOCTW BpaLLleHns"

71

KoHTponbHas paboTa "Tena u
NOBEPXHOCTW BpaLleHns"

72

O6bém umnungpa. Teopema 06
obbémMe NpsAMOro umnuHapa

73

BbluncneHne o6bLEMOB TEN C
NOMOLLbIO ONpeaenéHHOro
nHterpana. O6bLEM KOHyca

74

Mnowaan 60KoBOW U NMOSTHOM
NMOBEPXHOCTU KOHyca

75

CtepeomeTpuyeckue 3agaym,
CBS13aHHbIE C BblYUCNEHNEM
06BHEMOB UMIMHAPA, KOHYCa

76

MpuknagHble 3agayvn nNo Teme
"O6bEMBI U Nnowaan
nosepxHocten ten"

77

O61bEM Wwapa 1 LWapoBoro
cekTtopa. Teopema 06 06bEME
wapa. Nnowagb cdepsbl.
CtepeomeTpuyeckmne 3agayn,
CBsI3aHHbIE C BblYUCIIEHMEM




06bEMOB Wapa, LapoBoro
CerMeHTa W LLapoBoro cekropa

78

MpuknagHbie 3agayn No Teme
"OObEMbI TEN", cBA3aHHbIE C
00bEMOM LLapa v nnowjaabo
chepbl. COOTHOLLEHNA MexXay
nnowaasiMmm NoBepXHOCTEN U
ob6bEéMamm NoJoOHbIX TeN

79

MoaobHble Tena B NPOCTPaHCTBE.
N3meHeHne ob6bEma npwu
nogobuun. CtepeomeTtpunyeckme
3aJa4un, CBA3aHHbIE C
Bbl4MCNEHNEM OOBEMOB TEN U
nsowagen NoBepxXHOCTEN

80

KoHTponbHas paboTa "lNnowanm
MOBEPXHOCTU U OOBEMBI KPYTIbIX
Ten"

81

[BMXeHWst NpoCTpaHCTBa.
OTobpaxeHus. [ABmxeHns n
paBeHcTBO duryp. Obme
CBOWCTBA ABMXEHUN

82

Buabl oBmxeHnn: napannenbHbli
nepeHoc, LeHTparnbHas
CUMMETpPUS, 3epKanbHas
CUMMETPUS, NOBOPOT BOKPYr
npPsAMON

83

MpeobGpasoBaHus nogobus.
Mpsimas n cpepa Sunepa

84

[feomeTpuyeckme 3agaym Ha
npUMeHeHne OBUXeHUs

85

KoHTponbHaa paboTta "BekTopsbl B
npocTpaHcTee"

86

O6o6watouwiee noropeHme 11




NOHATMIA N METOL0B Kypca
reomeTpun 10—11 knaccos,
cucTtemMaTmsauusa 3HaHun:
"MapannenbHOCTb NPSAMBIX K
NSIOCKOCTEN B NPOCTpaHCTBe"

87

O6o6uwatouiee nostopeHne 11
NMOHATUA N METOO0B Kypca
reomeTpun 10—11 knaccos,
cucTemaTtmnsauusi 3HaHuUNn:
"BekTopbl B npocTpaHcTBe"

88

Ob6o0bwwatouiee nostopeHmne 11
NOHATMI N METOLOB Kypca
reomeTpun 10—11 knaccos,
cucTemMaTmsauunsa 3HaHun:
"BekTopbl B NpocTpaHcTee”

89

O6o6uwatouiee nostopeHne 11
MOHATUW U METOAOB Kypca
reomeTpun 10—11 knaccos,
cuctematusaums 3HaHun: "Oobvem
MHOrorpaHHmka"

90

O6o6uwatouiee nostopeHne 11
MOHATUW U METOAOB Kypca
reomeTpun 10—11 knaccos,
cuctematmnsaums 3HaHun: "Oobvem
MHOrorpaHHuka"

91

Ob6o0bwatouiee nostopeHmne 11
NMOHATUA N METOO0B Kypca
reomeTtpun 10—11 knaccos,
cuctematmnsauusi 3HaHUN:
"nowanm NnoBepxHOCTUN U
06BbEMBI KpYrNbIX Ten"

92

O6o6bwatouwiee nostopeHme 11
NOHATM N METOLOB Kypca




reomeTpun 10—11 knaccos,
cucTemMaTusauus 3HaHUN:
"lnnowanm noBepxHOCTN U
06BbEMBI KpYrbIX Ten"

93

NToroBasi koHTponbHas paboTa

94

MToroBasi koOHTponbHas paboTa

95

lMoBTOpEHMe, 0600LLEHNE N
cucTemMaTmsauusa 3HaHun

96

NcTopusa passntus
CTEPEOMETPUN KaK HayKn 1 eé
pOfb B Pa3BUTUN COBPEMEHHbIX
NHXXEHEPHbIX N KOMMbIOTEPHbIX
TEXHONOrNM

97

WcTopus passutus
CTepeoMeTPUMN KaK Haykn n eé
pOSib B Pa3BUTUN COBPEMEHHbIX
NHXXEHEPHbIX N KOMMBbIOTEPHbIX
TEXHOSOornm

98

NcTopusa passntus
CTEPEOMETPUN KaK HayKn 1 eé
pOfb B Pa3BUTUMN COBPEMEHHbIX
NHXXEHEPHbIX N KOMMbIOTEPHbIX
TEXHOJSI0rnm

99

WcTopus passutus
CTEpPeoMEeTPUN KaK Haykn n eé
pOSb B Pa3BUTUN COBPEMEHHbIX
NHXXEHEPHbIX N KOMMbIOTEPHbIX
TEXHOSI0rnm

100

WcTopus passutus
CTepeoMeTpUn Kak Haykm n eé
pOfb B Pa3BUTUN COBPEMEHHbIX
NHXXEHEPHbIX N KOMMbIOTEPHbIX
TEXHONOrnm




NcTopusa passntus
CTEPeoMETPUN KaK HayKn N eé
101 posib B pa3BUTUN COBPEMEHHbIX
NHXXEHEPHbIX N KOMMNBbIOTEPHbIX
TEXHOosorum

NcTopusa passntus
CTEepeoMeTPUN Kak Haykn n eé
102 porib B pa3BUTUU COBPEMEHHbIX
NHXXEHEPHbIX N KOMMbIOTEPHbIX
TEXHOJSI0rmm

OBLUEE KONMYECTBO YACOB MO
NMPOIrPAMME

102







NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOMN NPOrPAMMbI

10 KNACC

Kon

npoBepsieMoro
pe3ynbTaTa

NMpoBepsieMble NnpeaMeTHbIe pe3yNbTaTbl OCBOEHUA
OCHOBHOM obpa3oBaTesibHOW NporpamMmmbl cpegHero oowero
oGpa3soBaHuA

7

[eomeTpus

7.1

OI'IGpI/IpOBaTb NOHATUAMW: TOYKA, NpAamMad, NOCKOCTb

7.2

MpUMEHATL akCUMOMbl CTEPEOMETPUM U CIEACTBUS U3 HUX MpU
peLlEHNN reoMeTpuYeckmnx 3agay

7.3

OnepupoBatb NOHATUSAMMU: napannenbHOCTb n
nepneHanKynspHOCTb NPSIMbIX U MIIOCKOCTEN

7.4

KnaccuduumpoBate B3auMMHOe  pacrofiokeHue npsambiX U
NSOCKOCTEN B NPOCTPAHCTBE

7.5

OnepupoBaTb MOHATUMSIMW: ABYrPaHHbIN Yron, rpaHyu ABYrpaHHOro
yrna, pebpo AByrpaHHOro yrna, IMHENHbIA Yron ABYrpaHHoro yrna,
rpagycHasi Mepa AByrpaHHoro yrna

7.6

OnepupoBaTb  MOHATUSIMW:  MHOTFOTPAHHWK,  BbINYKMbIA W
HeBbINYKbIN MHOrOrpaHHuK, 3MEMEHTbI MHOrorpaHHuka,
NpaBuIbHbIA MHOTOrpaHHUK

7.7

PacnosHaBaTb OCHOBHble BWAbl MHOrOrpaHHWKOB (Nupamuaa,
npuamMa, NpsiMOyronbHbI Napannenenunen, Kyo)

7.8

KnaccnduumpoBaTb MHOrorpaHHuKM, BblOMpasi OCHOBaHMS AN
Knaccudukaumm  (BbIMyKNble U HEBbINYKMble  MHOFOrPaHHUKMU,
npaBurbHble MHOFOrPaHHUKKU, MNPSIMblE UM HAaKMOHHbIE NPU3MbI,
napannenenuneanpl)

7.9

OI'IepI/IpOBaTb NOHATUAMW. cekylwasa MIOCKOCTb, ceyeHue
MHOrorpaHHMKOB

7.10

OOGbBACHATL NPUHUMMBLI  MOCTPOEHUSI CEYEeHU MHOrOrpaHHMKOB,
ncnosb3ysi MeTo CcreaoB

7.11

CTponTtb cevyeHnss MHOrorpaHHMKOB MEeTOOOM CredoB, BbIMOMHATb
(BLIHOCHbBIE) MNOCKME YEPTEXM U3 PUCYHKOB MPOCTbIX OOBEMHbIX
duryp: Bug ceepxy, Cboky, CHU3y

7.12

PewaTtb 3agayM Ha HaxoXOeHue reoMEeTPUYECKUX BENMYMH Mo
obGpasuam unu anropuTmam, NPUMeEHS U3BECTHbIE aHanNUTUYecKne
MeToAdbl MPU PeLleHUM CTaHOapTHbIX MaTeMaTU4eckuX 3agdad Ha
BblYMCIIEHME PACCTOSIHUIA MeXxay ABYMSI TO4YKaMu, OT TOYKM [0
NPsIMOM, OT TOYKMAO MNOCKOCTU, MEXAYy CKpeLlMBaloWUMnCS
NPAMbIMK

7.13

PewaTtbe 3agjaun Ha HaxoxaoeHue reoMmeTpunvyeckmx BeJiM4nH 1Mo
o6pa3L|,aM nnn anropunTtMmam, npuMeHana n3BeCTtHble aHannTn4eckmne
MeToadbl MNMpuU peweHnn CTaHOdapTHbIX MaTeMaTU4eCKUX 3agadv Ha
BblHUCIIEHNE YITNOB MeXAy CKpelmBakWUMNUCA NMpAMbIMA, MeXOy
I'IpFIMOI‘/'I M NNOCKOCTb, MEXAY MNMNOCKOCTAMWU, OBYIPaHHbLIX YrrioB

7.14

Bbluncnsate 06bEMBLI M nNnowaan nOBEPXHOCTEN MHOFOrpaHHUKOB
(npusama, nuMpamuga) C  NPUMEHEHWeM OopMysi, BbIYUCNATb




COOTHOLLEHNS Mexay nnowaasMyM roBepxHocTen, obbémamu
nogo6HbLIX MHOFOrPaHHUKOB

7.15

OnepupoBaTb MOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE, LEHTP,
OCb W MIIOCKOCTb CUMMETPUM, LIEHTP, OCb U NNIOCKOCTb CUMMETPUU

dourypsl

7.16

N3BnekaTb, Npeobpa3oBbiBaTb U UHTEPNPETMPOBaTL MHpopMaLIMIO
O NPOCTPAHCTBEHHbIX reOMEeTPUYECKNX urypax, npeacTaBneHHyo
Ha YepTexax U pucyHKax

717

MpuMeHATL reomeTpuyeckue drakThbl ans peLieHna
CTepeoMeTpUYecKnX 3agad, npegnorararlmnx HEeCKOSbKO LaroB
peLLeHnsl, ecnn ycrioBus NpUMeHeHns 3agaHbl B ABHOW dhopme

7.18

MpUMeHATbL NpocTellme NporpaMMHble CPEeACTBa M 3NEKTPOHHO-
KOMMYHUKaLMOHHbIE CUCTEMbI MPU PELUEHUN CTEPEOMETPUYECKUX
3agau

7.19

MpuBoanTb NpUMepbl MaTeMaTU4YeCcKMX 3aKOHOMEpPHOCTeW B
NPUPOAE U XMU3HWU, pacno3HaBaTb NPOSIBIIEHVE 3aKOHOB reoMeTpumn
B UCKyCCTBE

7.20

[MpUMEHSTb NOMNYyYEHHbIE 3HaHUS Ha MNpPaKTUKe: aHanuM3MpoBaTb
pearnbHble CUTyauMm W TMPUMEHATb WU3YYEHHble TMOHATUS B
npoLecce Noucka pelleHna matemaTuyeckn copmynupoBaHHOM
npobnemsl, MOAENUMPOBaTb peasibHble CUTyauun Ha A3blke
reomeTpun, nccnenosatb NMOCTPOEHHbIE mMogenu C
NCMNonb30BaHMEM reOMeTPUYECKMX MOHATUM U Teopem, annaparta
anrebpbl, pewartb nNpakTMyeckne 3agayvv, CBA3aHHble C
HaXOXOeHMEM reoMeTpUYeCKNX Benn4mH

11 KNNACC

Koa
npoBepsieMoro
pe3ynbTaTa

6

MpoBepsieMble NpegMeTHbIe pe3ynbTaTbl OCBOEHUA
OCHOBHOM obpa3oBaTesibHOW NporpamMmmbl cpegHero oowero
obpa3oBaHus

[eomeTpus

6.1

OnepupoBaTb  MOHATUAMW.  LMMMHOPUYECKAs  MOBEPXHOCTb,
ob6pasyolime LUNMHOPUYECKON NOBEPXHOCTH, uMnNuHAap,
KOHWYecKasi MOBEPXHOCTb, 06pasyoLLIMe KOHUYECKOWN NMOBEPXHOCTH,
KOHYC, cdpepuyeckas NnoBepxHOCTb

6.2

PacnosHaBatb Tena BpalleHns (LMnuHap, KoHyc, cdpepa u wap)

6.3

O6bscHATL cnocobbl NONyyYeHUs Ten BpaLleHns

6.4

KnaccugumumpoBatb  B3auMMHOE  pacnoriokeHne  cdepbl WU
NIOCKOCTU

6.5

OnepupoBaTb  MOHATUAMW:  LLUAPOBOM  CErMEHT, OCHOBaHWe
cerMeHTa, BbICOTAa CerMeHTa, LIapoBOM CMoi, OCHOBaHWe
LLIAPOBOro Cosi, BbICOTA LLIAPOBOIO Cros, LIapOBOMN CEKTop

6.6

Bbluncnate 06bEMbI U Nrowaan NOBEpPXHOCTENW Ten BpalleHus,
reoMeTpuyeckux Ten ¢ NpUMeHeHemM popmyn

6.7

OnepupoBaTtb MOHSATUSIMU: MHOTOrPaHHUK, BNMUCaHHLIN B cdhepy u
onncaHHbI okono cdepsbl, cdepa, BNMcaHHasi B MHOrOrpaHHUK Unu




Teno BpaleHus

6.8

BbluMcnAaTe COOTHOLWIEHMST Mexady nnowagsamMmu MoBEPXHOCTEN U
ob6bEMamm NogoOHbIX Ten

6.9

N3obpaxaTb u3yvyaemble UIypbl OT PYKM M C NPUMEHEHUEM
MPOCTbIX YEPTEXKHBLIX MHCTPYMEHTOB

6.10

BbIiNonHATL (BbIHOCHBLIE) MMOCKME YepTEXM U3 PUCYHKOB MPOCTbIX
0OBbEMHbIX Uryp: BUA CBEPXY, COOKY, CHU3Y; CTPOUTL CEYEHMUS TEN
BpaLLEeHNs

6.11

N3BnekaTb, MHTEPNPETUPOBATL U NpeobpasoBbiBaTh MHpOpPMaLIMIO
O MPOCTPAHCTBEHHbIX reOMETPUYECKNX urypax, NnpeacTaBneHHyo
Ha YepTexax U pucyHKax

6.12

MpuMeHATL reomeTpuyeckue drakThbl ans peLieHna
CTepeoMeTpuyecknx 3agad, npegnonararLlmx HeCKOSbKO Laros
peLLeHunsl, ecnn ycroBus NpUMeHeHns 3adaHbl B ABHOW dhopme

6.13

OI'IepI/IpOBaTb NOHATUEM: BEKTOP B NMPOCTPaHCTBE

6.14

BbINONHATL 4ENCTBUSA CINOXEHUSI BEKTOPOB, BblYMTaHNSA BEKTOPOB U
YMHOXEHUS BEKTOpa Ha YUCNO, OOBbACHATb, KakMuMuM CBONCTBaAMMU
OHM obnapatoTt

6.15

MNpuMeHATbL NpaBWIo Napannenenuneaa Npu CroXeHnn BEKTOPOB

6.16

OnepvpoBaTb  MOHATMAMW:  OEKapToBbl  KOOpAMHATHI B
NPOCTpaHCTBe, BEKTOP, MOoAylb BEKTOpa, PaBeHCTBO BEKTOPOB,
KOOpAMHaTbl BeKTopa, Yron Mex[ay BekTopamu, cKanspHoe
NPOM3BEeAeHNE BEKTOpPOB, KOMMMHEapHble W  KOMMaHapHble
BEKTOPbI

6.17

HaxoanTb cymmy BEKTOPOB W Mpou3BedeHMEe BeKTopa Ha 4ucro,
yron mexay BeKTopamu, ckansipHoe Npov3BefeHne, packnagbiBaTb
BEKTOP MO ABYM HEKONNMHEeapHbIM BEKTOpaMm

6.18

3apgaBaTb MMOCKOCTb YypaBHEHMEM B [OeKapToOBOM cucteme
koopauHaT

6.19

Pewatb I'IpOCTeIZUJI/Ie reomMeTpunyeckme 3agaynm Ha npuMeHeHue
BEKTOPHO-KOOPpAMHATHOINoO MeToaa

6.20

Pewatb 3agaym Ha gokasaTenbCTBO MaTeMaTUYECKUX OTHOLLEHWUN
N HaxoxaeHune reomMmeTpuyeCKnx BeEJIMYUH 1o 06pa3L|,aM Zniz
anroputMmam, npuMeHdaAa Wn3BeCTHble MeTodbl TMNpun pelleHnn
CTaHOapPTHbIX MatemMaTu4eCKkmnx 3agav

6.21

MNpUMeHATb NpocTelluMe NporpaMMHble CPEACTBA M ANEKTPOHHO-
KOMMYHUWKaLMOHHbIE CUCTEMbI MPU PELUEHUN CTEPEOMETPUYECKUX
3agau

6.22

MpuBoanTb NpUMepbl MaTeMaTUYeCcKMX 3aKOHOMEpPHOCTEW B
npUpoae M Xn3HW, pacno3HaBaTb NPOSIBIIEHNE 3aKOHOB reoMeTpumn
B UCKyCCTBE

6.23

[MpyMeHATb nornyveHHble 3HaAHUA Ha MpakTUKe: aHanuM3npoBaTb
pearnbHble CUTyauMm W TMPUMEHSATb WU3YYEHHble TMOHATUS B
npouecce noucka pelleHuss maTemMaTu4yeckn copmMynupoBaHHOM
npobnemsbl, MOAENUPOBaTb peasibHble CUTyauunm Ha A3blke
reomeTpun, nccrnegoBaTtb NOCTPOEHHbIE Moaenu C
NCMNONb30BaHMEM FeOMETPUYECKMX MOHATUM U TeopeMm, annaparta




anrebpbl, pelwaTb nNpakTU4eckue
HaxoXXaeHneM reoMeTpUYecknx BenmymnH

3agayu,

CBA3aHHbIE

c




NMPOBEPAEMbIE 3JIEMEHTbI COOEPXAHUA
10 KIACC

Kon

npOBe[)FIEMbIIZ AJNIeMeHT coaepXaHusa

7

eomeTpus

7.1

OCHOBHble  MOHATUA  cTepeomeTpun.  Touka, npsiMasl,  MNIOCKOCTb,
npocTpaHcTBo. [oHATME 06 akcMomMaTMYEeCKOM MNOCTPOEHUM CTepPEOMETPUN:
aKCMOMbl CTEPEOMETPUM U CreACTBUS U3 HUX

7.2

B3anmHoe pacrnonoxeHve npsiMbIXx B MPOCTPaHCTBE: Mepecekaromecs,
napannesnibHble U cKpelwimBawLwmecs npamble. [MapannensHOCTb MPsMbIX Y
NnocKocTeM B MNPOCTPaHCTBE: NapannenbHble MpsiMble B MPOCTPaHCTBE,
napannesibHOCTb TPEX MPSMbIX, NapanfensHOCTb NPSMON U NNOCKOCTU. YTMbIC
COHanpaBfieHHbIMX CTOPOHaMK, Yron Mexay MpsMbiMAU B MNPOCTPAHCTBE.
MapannenbHOCTb  MMOCKOCTEW:  MapannenbHble  MNSIOCKOCTM,  CBOMCTBA
napannenbHbiX MnockocTen. [lpocTenume NpoCTpaHCTBEHHbIEe Urypbl Ha
NSIOCKOCTU: TeTpaaap, Kyb, napannenenunes, NOCTPOEHNE CEYEHNN

7.3

MepneHaMKynspHOCTb MPSIMON M MAOCKOCTWU: NeprneHAVKYNspHble MnpsiMble B
NPOCTPaHCTBe, NpAMble napasnnenbHble U neprneHAnKynsapHble K MOCKOCTH,
NpU3HaK neprneHauKynspHOCTM MNPSMON M MFIOCKOCTU, TeopemMa O MNpsMOMK
nepneHauKynAapHON NIOCKOCTU. YTribl B MPOCTPAHCTBE: Yrosl Mexay npsiMon m
MIIOCKOCTbIO, ABYrPaHHbIA  Yrosl, JIMHEWHbIW Yron AByrpaHHoOro yrna.
MepneHOuKynsp W HaKMNOHHbIE: pPacCTOosHWE OT TOYKM [0 MSIOCKOCTW,
paccTtosiHMe OT NPAMOW A0 MfOCKOCTWU, MNPOeKunst ourypbl Ha MNIIOCKOCTb.
[MepneHauKynspHOCTb  MMIOCKOCTEN: MPU3HAK NeprneHaKYNSApHOCTU  OBYX
nyockocTen. Teopema o TPEX NneprneHgmKynspax

7.4

MOHSITUE MHOrOrpaHHMKa, OCHOBHbLIE 3NEMEHTbI MHOrorpaHHuKa, BbINyKble U
HeBbINYKble MHOFOrPaHHWKKW, pa3BépTka MHororpaHHuka. Mpuama: n-yronbHas
npuama, rpaHu 1 OCHOBaHMS MPU3MbI, NPSIMAasi U HAKMOHHasA NPU3Mbl, GokoBas
W nofHas MoOBEepxHOCTb npuambl. [lapannenenunen, nNPSIMOYrofbHbIN
napannenenunes v ero ceonctea. MNMupamuaa: n-yronbHas nupamuaa, rpaHu um
OCHOBaHMe nupamuabl, OokoBasi M MOMHasi MNOBEPXHOCTb NuUpamMuabl,
npaBunbHasi M YyceyéHHas nupamuga. OneMeHTbl MpU3Mbl U NMpamuibi.
MpaBunbHblE  MHOFOTPAHHWKW:  MOHSATWME  NPaBUIBHOTO  MHOFOrpaHHUKa,
npaBunbHas npuama M npaBunbHasi NUpamuaa, npaBunbHas TpeyronbHas
nMpammuaa W npaBunbHbIA TeTpasap, Kyb. MNpeacrtaBneHve O MNpaBMIbHbIX
MHOrorpaHHuKax: OKTasap, Aodekasap W ukocasgpyrme CedeHust NpusMbl U
nMpamuibi

7.5

CumMMeTpusi B MPOCTPaAHCTBE: CUMMETPUS OTHOCUTENIbHO TOYKM, MPSIMOW,
MIOCKOCTU. JNeMeHTbl CUMMETpUM B nupamugax, napannenenunegax,
npaBuIbHbIX MHOrOrpaHHMKax

7.6

BbluncneHne anemMeHTOB MHOrOrpaHHUKOB: pé€bpa, agnaroHanu, yrnbl. [Nnowags
OOKOBOM MOBEPXHOCTU W MOSIHOM MOBEPXHOCTWM MPSIMON MpPU3MbI, Nnowiagb
OCHOBaHW, Teopema O OOKOBOM MOBEPXHOCTU MNpsMon npuambl. nowanb
OOKOBOM MOBEPXHOCTM M MOBEPXHOCTU MPaBUIIbHOM NMpamMuabl, TeopemMa o
nnowaan ycevyéHHon nupamuabl. MNoHATMe 06 obbéme. O6BLEM nupamunibl,
NpPU3Mbl

7.7

MopoGHble Tena B npocTtpaHcTBe. COOTHOWEHMS Mexay nnowagsaMm
NnoBepPXHOCTEN, 0O bEMaMM NOAOBHLIX Ten




11 KIACC

Kon
6

lNMpoBepsieMbIN aneMeHT coaepxKaHus
'eomeTpus

6.1

LinnuHapryeckas NMOBEPXHOCTb, obpasytoLume LMIMHOPUYECKON
NOBEPXHOCTW, OCb LIMNMHOPUYECKOW NoBepXHOCTU. LiunuHap: ocHoBaHus U
GokoBasi MOBEPXHOCTb, O6pasyllasi U ocb, nrnowanb GOKOBON M MOMHOW
NOBEPXHOCTM

6.2

KoHunyeckasi noBepxHOCTb, Obpasylolime KOHUYECKOM MOBEPXHOCTU, OCb U
BEpLUMHA KOHWYEeCKOW MNOoBepXHOCTU. KoHyc: OCHOBaHWe W BepLunHa,
obpasyluwas u ocb, Nnowagbs GOKOBOW M MNOMHOW NOBEPXHOCTU. YCEYEHHbIN
KOHyC: o6pasytouime 1 BbiCoTa, OCHOBaHMsI U BOKoBasi MOBEPXHOCTb

6.3

Cdpepa u wap: ueHTp, paguyc, gunameTp, nnowazab NoOBEPXHOCTU cdepbl.
B3anmHoe pacnonoxeHuve cdepbl U MAOCKOCTU, KacaTernbHasi NMOCKOCTb K
chepe, nnowanb cepsol

6.4

I/I306pa>KeHme TEN BpalleHNA Ha NMITOCKOCTMU. PassépTKa uunnuHgpa n KoHyca

6.5

KombuHaumm Ten BpalleHns 1 MHOrorpaHHUKoB. MHOrorpaHHMK, OnmcaHHbIN
OKOJo cgpepbl, cdepa, BNMcaHHasi B MHOTOrpaHHUK, UK TENO BpaLLeHUs

6.6

MoHATME 006 oObéme. OcHOBHble cBoWcTBa 0ObEMOB Ten. Teopema 00
00bEMe npsiMoyronbHOro napannenenunega n cneacrena u3 Heé. OO6bLEM
umnmHgpa, koHyca. O6bEém wapa 1 nnowags cgepsbl

6.7

MopobHble Tena B npocTpaHcTBe. COOTHOWEHUA Mexay nnowagsamm
noBepxHocTen, obbEMamm NoAo6HLIX Ten

6.8

CeueHuss uunuHapa (napannenbHO WM NEepneHOuKynsapHO OCK), CevYeHus
KOHyca (napannenibHoe OCHOBaHWI W nNpoxoAsilee 4Yepe3 BEPLUUHY),
ceyeHuns wapa

6.9

BekTop Ha nnockoctn n B npoctpaHcTee. CNoXeHne 1 BbluMTaHWE BEKTOPOB.
YMHOXeHMe BeKTopa Ha 4ucno. PasnoxeHne Bektopa Mo TpEM
HekoMMnIaHapHbIM BekTopam. NMpaBuno napannenenunena. PeweHne 3agau,
CBSI3aHHbIX C MPUMEHEHNEM NpaBunN JENCTBUN C BEKTOpaMu

6.10

lMpsamoyronbHasa cuctemMa KoopauHaT B NpocTpaHcTBe. KoopanHaTbl BEKTOpPA.
[MpocTenwne 3agavm B KoopAuHaTax. Yron mexay sektopamu. CkansipHoe
npon3BefeHNe BEKTOPOB. BbluucneHne yrnoB Mexagy npsamMbiMA  ©
NIOCKOCTAMM. KoopanHaTHO-BEKTOPHbIN MeTo[, npu peLeHnn
reoMeTpu4eCcKnx 3agay




NMPOBEPAEMbIE HA EI'3 NO MATEMATUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUA OCHOBHOWU OBPA3OBATEJIbHOU NPOIrPAMMbI CPEAHEIO
OBLLEIr0 ObPA3OBAHUA

Kopn
npoBepsieMoro
TpeboBaHuA

NMpoBepsieMble TpeboOBaHUA K NpeAMEeTHbIM pe3ynbTatam
OCBOEHUS OCHOBHOMW OOpa3oBaTesibHOW NporpaMmmMmbl cpeaHero
obuero o6pasoBaHus

BrnageHne wmeTogamu [okasaTenbCTB, anroputMamu pelleHus
3afjay; ymeHue dopmynupoBaTb W OnepupoBaTb MNOHATUSMU:
onpenereHve, akcmMoma, Teopema, crieicTene, CBOMCTBO, NPU3HaK,
[0OKa3aTernbCTBO, paBHOCUSbHbIE (DOPMYIMPOBKU; NPUMEHATL UX;
ymMeHne opmynmpoBaTb obpaTHOe M NMPOTUBOMOSIOKHOE
yTBEpXOAeHue,  MpuMBOOUTL  MpPUMEPbl U KOHTPNpUMeEpsI,
ncrnonb3oBaTtb MeTo4 MaTemMaTUdeckon WHAOYKUMU; NpOoBOAMTb
[oKasaTerlbHble pacCyXOeHus npu pelleHun 3afad, OueHWBaTb
NOrMYecKkyto MpPaBUMbHOCTb PacCyXOeHun; yMeHue onepupoBaTb
MOHATMAMMU:  MHOXECTBO, MNOLAMHOXEeCTBO, ornepauuum  Hapg
MHOXeCTBaMu; YMEHUe UCMNosib3oBaTb TEOPETUKO-MHOXECTBEHHbIN
annapat ansg onucaHusa pearnbHbIX MPOLEeCCOB U ABMAEHUA U Npu
peweHnun 3agay, B TOM 4ucne u3 apyrmx y4yebHblX npeameTos;
yMeHune onepupoBaTb MOHATUAMW: rpady, CBA3HbLIA rpad, AepeBso,
UUKI, rpad Ha NMOCKOCTU; YMEHWe 3aJaBaTb M OnucbiBaTb rpadobl
pasnuyHbiMM cnocobamu; ucnonb3oBaTb rpadbl MNPy peLLeHum
3agad

YMeHue onepupoBaTtb MNOHATUSIMU: HaTypanbHOE 4UCNOo, Lernoe
4YMCno, CcTeneHb C LenbiM Mnoka3aTenem, KOpeHb HaTypasnbHOM
CTENEHN, CTEMEHb C pauMOHanbHbIM MOKa3aTenem, CTeneHb C
AENCTBUTENbHbLIM NoKasaTenem, norapum ymcna, CUHYC, KOCUHYC
M TaHreHc npoM3BONIBHOIO 4ucna, OCTaToOK Mo  MOAyno,
paumMoHanbHOe 4uUCMo, WppaunoHanbHOe 4MUCHOo, MHOXecCTBa
HaTypanbHbIX, LENbIX, paunoHanbHbIX, OEUCTBUTENbHbLIX YUCES;
YMEHMe UCnosb3oBaTh NPU3HaKM AENMMOCTU, HAMMEHbLUNA 0BLLNIA
AenuTenb N HanMeHbLLee obuee kpaTHoe, anroputm EBknunga npum
peleHnn 3agay; 3HAKOMCTBO C  PasfnUYHbIMU  NMO3ULIMOHHBIMU
CACTEMAMM  CYUCIIEHUS; YMEHME  BbLINOSHATb  BblYMCNEHME
3Ha4YeHUrn U1 npeobpasoBaHUS BbIPAXEHUA CO CTeneHsaMn u
norapugmMamu, npeobpasoBaHus APOBHO-paLMOHanbHbIX
BbIpaXXeHWUI; yMeHune onepupoBaTtb NOHATUAMMU:
nocrnegoBaTenbHOCTb, apudpmeTndeckas nporpeccus,
reomeTpuyeckas nporpeccus, OeckoHeYHo ybbiBatoLLas
reomeTpuyeckas nporpeccus; yMeHune 3agaBaTb
nocrnegoBaTenibHOCTU, B TOM 4YMCNE C MOMOLLbI PEKYPPEHTHbIX
dopMyr; yMeHME onepupoBaTb MOHATUSIMU: KOMIMIIEKCHOE YMCHO,
COMPSHKEHHbIE  KOMMIEKCHble 4Yucna, Moaynb W apryMeHT
KOMMMEKCHOro u4ucna, d¢opma 3anMcu KOMMSIEKCHbIX 4Yucen
(reomeTpuyeckas, TpUroHomeTpuyeckasa U anrebpauyeckas);
yMETb NPOon3BOAUTL apudMeTUyHeckme eNCTBUS C KOMMIEKCHbIMMU
yncnamu; NpPUBOOUTbL NPUMEPbLI UCMOMb30BaHUS  KOMMMEKCHbIX
yucen; onepuposaTtb MNOHATUSAMU: MaTpuua 2x2 un  3x3,
onpeaenuTenb MaTpuLbl, reOMeTPUYECKUIA CMbICI onpeaennTens




YMeHve ornepupoBaTtb NOHATUAMM: pauuoHanbHble,
nppaumnoHarnbHble, nokasaTesbHble, CTENeHHble,
norapugpmMmmnyeckme, TPUroHOMeTpUYyeckme ypaBHEHUS n
HepaBeHCTBa, WX CUCTEMbl; YMEHWe OonepupoBaTb MOHATUAMMU:
TOXOECTBO, TOXAECTBEHHoe npeobpasoBaHue, YypaBHeHMe,
HepaBEeHCTBO, cucrtema ypaBHEHUN n HepaBeHCTB,
PaBHOCUMNBHOCTb YpPaBHEHUW, HEpPaBEHCTB W CUCTEM; YMeEHue
pewaTtb YypaBHEHWHA, HepaBeHCTBA W CUCTEMbl C MOMOLLbIO
pasfiMyHbIX MNPUEMOB; pelwaTb YpaBHEHUs, HepaBeHCTBa W
CUCTEMbI C NapaMeTpoM; NPUMEHATb YPaBHEHUS, HEPaBEHCTBa, UX
CUCTEMbl ONS peleHus MaTeMaTuyeckmx 3agad u 3ajad u3
pasnMyHbIX 06nacTen Hayku U peanbHOW KU3HU

YMeHne onepupoBaTb NOHATUAMMU: (PYHKUNSA, YETHOCTb (DYHKLUMU,
nepunoanyHoOCTb PYHKLMM, OrpaHUYeHHOCTb PYyHKUMN,
MOHOTOHHOCTb (PYHKUMW, IKCTpeMyM YHKUMU, Hambonbluee U
HauMeHbLlee 3HayeHus OYHKUMW Ha MPOMEXYTKe, HenpepbiBHas
QYHKUMS, acuMmnToTbl rpaduka QyHKUMKW, nepBas W BTOpas
nponssogHast (PyHKUUK, reoMeTpuyecknn n U3NYEeCKMn CMbICH
npoun3BogHOM, NepBoobpasHasi, onpeaenéHHbIn NHTerpan; yMmeHue
HaxoAWTb aCUMNTOTbl rpadmka YHKUUN; YMEHUE BbIYUCASATb
NpOu3BOAHbIE CYMMbl, MPOU3BEAEHUS, YAaCTHOrO M KOMMO3ULMK
YHKUMIA, HAXOOUTb YpaBHEHUE KacaTeslbHOW K rpadonky yHKUuUuK;
YyMEHWEe HaxoauTb MNPOU3BOAHbIE  3NEeMEeHTapHbIX  (PYHKUMIA;
yMEHMEe  UCNOMb30BaTb MNPOM3BOAHYH ONA  UcCCnegoBaHUA
dyHKUMA, HaxoauTb HaubonblMe W HauMeHblUMe 3HayYeHUs
YHKUMA; CTPOUTb pacovkMm MHOrOYSIEHOB C UCMOSb30BaHNEM
annapata MaTtemMaTUyeckoro aHanusa; NpUMEHSTb MPOU3BOOHYHO
AN HaXOXAEHUA Haumnydlwero peweHus B MNpuknagHblX, B TOM
ynucrne  CouManbHO-IKOHOMMYECKMX W (DUM3MYECKMX  3ajadvax;
HaxoauTb nrowaanm M obbEMbl uryp C MOMOLLBID MHTerpana;
npvBOAUTbL  MPUMEPbI  MaTemMaTU4ecKoro MOAEeNMpoBaHMs C
nomMoLLb AnddepeHynanbHbIX ypaBHEHUN

YMeHue onepupoBaTb MOHATUAMU: rpadumk yHKUuuKM, obpaTtHas
dyHKUMS, KomMnosmymsa YyHKUMIA, nuHenHas YyHKLMS,
KBagpaTuUdHaa QyHKUMS, paumoHanbHas QyHKUMS, CTeneHHas
dyHKUMS, TPUroHOMEeTpUYeckme dyHKUMN, obpaTtHble
TPUroHOMeTpuyeckme dyHKUMN, nokasartesibHas n
norapugmMmmyeckaa  (OyHKUUKW;,  YMEeHue  CTpouTb  rpadumkm
N3YYEHHbIX (YHKUMA, BbINONHATL NpeobpasoBaHusa rpadukos
YHKUMIA, UCMONb30BaTb rpadoukn And WM3ydeHus npoLeccoB U
3aBMCUMOCTEN, NPU peLleHnn 3agad M3  Apyrux  yy4ebHbIX
npegMeToB U 3a4ad M3 peasnibHOW XXU3HW; BblpaxaTb hopMynamm
3aBMCUMOCTU MeXAy BeSfiMdMHaMu; UCnonb3oBaTb CBOWCTBA U
rpadoukn OYHKUMIA ONA pelleHnsa ypaBHEHUIN, HepaBEHCTB N 3a4au
C napameTpamu; wusobpaxaTb Ha KOOPOWUHATHOW MIOCKOCTU
MHOXeCTBa peLleHn YpaBHEHNIN, HEPABEHCTB U UX CUCTEM

YMeHue peluaTb TEKCTOBble 3a4ayu pasHbIX TUMOB (B TOM 4uUcne
Ha NPOLEHTbl, JONM M YacTu, Ha ABWXeHue, paboTy, CTOMMOCTb
TOBApOB M YCNyr, Hanoru, 3agayn u3 obnactu ynpasBreHus
NMYHLIMW N CEMENHbIMM (DMHAHCAMW); COCTaBNSATb BbIPaXEHWS,




YpaBHEHMS, HEPaBEHCTBA W MX CUCTEMbl MO YCINOBUIO 3adauu,
nccrnegosaTtb nony4YeHHoe pelleHne n oLeHnBaTb
npaBaonodobHOCTb  pes3ynbTaToB;,  YMeHWe  MoAenupoBaTb
pearnbHble CUTyauunm Ha £A3blke MaTemMaTWKu, COCTaBNSATb
BbIpaXX€HWs!, YpaBHEHUsI, HepaBEeHCTBa M X CUCTEMbI MO YCMNOBUIO
3agayun, MccnenoBaTb MOCTPOEHHbIE MOAENU C UCMONb30BaHUEM
annapata anrebpbl, UHTEPNPETMPOBATL NOMYYEHHbIN pe3ynbTaT

YMeHne onepupoBaTb MOHATUAMU. cpegHee apudmMeTndeckoe,
MeanaHa, Haubonbllee W HauMeHbllee 3HadeHus, pasmax,
Ancnepcusl, CtTaHaapTHOE OTKIIOHEHME YNMCNOBOro Habopa; ymeHue
n3BnekaTb, UHTEPNPETUPOBATbL UHAOPMALNIO, NPEACTABIIEHHYIO B
Tabnuuax, Ha guarpammax, rpadukax, oTpakalollylo CBOWCTBA
pearnbHbIX NPOLECCOB N SBMEHWUN; NPeACcTaBnsaTb MHpopMaunio ¢
nomowbio Tabnuy M amarpamm; uUccnegoBaTb CTaTUCTUYECKME
AaHHble, B TOM Yucne ¢ npMMeHeHUeMm rpadnyeckux MeToaoB U
3MIEKTPOHHLIX CPeAcTB; rpaduyeckn wmccregoBaTb COBMECTHbIE
HabnaeHns C NOMOLLbK AnarpaMm paccemBaHUa U JIMHEWNHON
perpeccuu

YMeHne onepunpoBaTb NOHATUAMM: CryYauHbIA ONbIT U CrydanHoe
cobbITne, BEPOATHOCTb CIly4arHOro cobbITUSA; YMEHUEe BbIYUCASATb
BEPOATHOCTb C  UCMOMb30BaHWEM  rpadpuyecknx MeTOAOB;
NPUMEHSATb (POPMYNbl CIOXEHUA U YMHOXEHUS BEPOSITHOCTEWN,
dopmyny  nosnHoun BEPOSATHOCTH, dopmyny  bBepHynnu,
KOMOMHaTOpHble akTbl U POPMYIibl; OUEHMBaTb BEPOSITHOCTU
peanbHbIX COBbLITUI; YMeHe onepupoBaTh NOHATUAMMW: CryvariHas
BeNUYMHa, pacnpegernieHe BeposiTHOCTEW, MaTemaTudeckoe
oXugaHve, Aucnepcus M CTaHgapTHOE OTKMOHEHME CryYanHOW
BENUYNHBI, PYHKUMN pacnpegeneHnsa n niioTHOCTU paBHOMEPHOTO,
NMoKasaTenbHOr0O W HOPManbHOro0  pacnpefeneHvii; ymeHue
MCrnonb3oBaTb CBOWCTBA U3YYEHHbIX pacnpegeneHun  ans
pelweHna 3ajay; 3HAKOMCTBO C MOHATMAMM: 3aKOH OOonbLIMX
yucen, MeToabl BbIDOPOYHbLIX MCCNegoBaHUIA; YMEHUe MPUBOAUTL
npuMepbl NPOSBNEHNA 3aKkoHa OOonblUMX YMucen B MPUPOLHbLIX U
OOLLECTBEHHbIX SABMNEHUSAX; YMeHuUe onepupoBaTb MNOHATUAMM:
coyeTaHue, nepecTtaHoBKa, 4ncno coyeTaHun, 4Yncrno
nepecTaHoBOK; OvHOM HbloToHa; ymeHue NPUMEHSATb
KOMBUHATOpHbIEe PaKkTbl U pacCyXaeHua Ons peleHus 3agav;
oueHMBaTb BEPOSATHOCTU peasibHbIX COObITUIA;  COCTaBNATb
BEPOSATHOCTHYIO MOAefNb W  MHTEpPNpeTupoBaTb MNOMyYEeHHbIN
pesynbTaTt

YMeHue onepupoBaTb MOHATUSIMU: TOYKa, MpsiMasl, MIOCKOCTb,
NMPOCTPAHCTBO, OTPE30K, Iyd, BEenuYuHa Yyrra, nrAOCKUA yros,
[BYrpaHHbIN yron, TPEXrpaHHbIi Yron, ckpelumBaroLmecs npsimble,
napannenbHOCTb U NepPneHanKYNsiPHOCTb MPSMbIX U MITOCKOCTEN,
yron mexagy npsiMbIMW, Yrorl Mexay NpsiMOi U MIOCKOCTbIO, Yron
MeXay MIOCKOCTSIMM, PacCTOsiHUE OT TOYKM [0 MIOCKOCTH,
paccTosiHne Mexay MpsIMbIMW, PacCTOSIHUE MEXAY MIOCKOCTSMMU;
YMEHME UCMONb30BaTh MPU peLleHnn 3agay U3yyYeHHble hakTbl U
TEOpPEMbI MNaHUMETPUN; YMEHWE OLEHUBATb pa3mepbl 0GbHEKTOB
OKpYXKalLLlero Mupa; CTpPOUTb MaTeMaTuyeckue Modenu c




NOMOLLBbID reoMeTpU4eCKnx NMOHATUA U BENUYUH, pewaTtb
CBA3aHHbIE C HUMMU MNMPaKTN4ECKNE 3aJa4n

10

YMeHue onepupoBaTb MOHATUMSAMWU: nnowanb urypbl, 06HLEM
durypbl, MHOrorpaHHuUK, MNPaBUIIbHLIN MHOFOrPAHHUK, CeYeHue
MHOrorpaHHvuka, Kkyb, napannenenuneg, npusma, nupamunaa,
durypa n noBepxHOCTb BpalLeHUs, UuMnnHap, KOHyc, wap, cdepa,
nnowaab cdepbl, nnowans MOBEPXHOCTU NuMpaMmuibl, MpPU3Mbl,
KOHyCa, unnuHapa, 06BbEM Kyba, NPAMOYroSIbHOro
napannenenunena, nuMpamuapl, MpuU3Mbl, UUMHAPA, KOHyCa,
lWapa, pasBépTka MOBEPXHOCTWU, CEYEHUs KOHyca W uunuvHapa,
napannesibHble OCY UM OCHOBaHWUIO, ceveHue Lapa, NIT0CKOCTb,
Kacawwasca cdgepbl, UWNUMHAOPA, KOHYCa; YMEHue CTpPOouUTb
ceyeHne MHOrorpaHHuka, nsobpaxaTb MHOrorpaHHUKW, Urypbl
NOBEPXHOCTU BpaLLEHUs, UX CEeYEeHUHd, B TOM YuUCrie C MOMOLLbIO
9NEKTPOHHbIX  CPeacTs; yMEHNEe  NpUMEHATb  CBOWCTBA
reomMeTpuyecknx  uryp, camocTosTenbHO  (popMynMpoBaThb
onpegeneHvus usyvyaemblx dwuryp, BblABUraTb rMnoTesbl O
CBOMCTBAX W MNpu3Hakax reomeTpuyeckux curyp, oboCHOBbIBaTb
UNn onposepratb UX; YMEHWe NpoBOANUTb Knaccudukauuio duryp
No  pasnUYHbIM  MpuU3HaKaMm,  BbINOMHATL  HeobxoguMmble
AONONHUTENbHbIE MOCTPOEHNS

11

YMeHne onepupoBatb MNOHATUSMWU: OBWXKEHWE B NPOCTPaHCTBE,
napannenbHbli  MEpPeHoc, CUMMETPUSs Ha MNIOCKOCTM U B
NpoCTpaHCTBE, MOBOPOT, npeobpasoBaHve nogobusi, NogobHble
durypbl; ymeHne pacnosHaBaTb paBHble W NOAOOHbIE Urypbl, B
TOM 4ucne B nNpupode, UCKYCCTBE, apXUTEKTYpe; MCNOSb30BaTb
reomeTpuyeckMe OTHOLUEHUS NPW peLleHun 3ajad; HaxoauTb
reomMeTpuyeckne BenuyuHbl (OsMHa, yron, nnowanb, 06bLEM) npu
pelweHnn 3agay 13 Apyrnx y4ebHbIX NpeaMeToB UM U3 pearibHON
XWU3HW; YMEHMEe BbIYMCNATb FeOMETpPUYECKMEe BENUYMHbI (OMHa,
yron, nnowagp, o6bEém, nnowanb MNOBEPXHOCTU), WCMNONb3ySA
n3yyeHHoble ¢GoOpMynbl M MeTOoAbl, B TOM uucrie: nnowagb
MOBEPXHOCTU NUpamMuapbl, NpuU3Mbl, KOHyca, UMNUHAPA, Nnowiagb
coepbl; 00BbLEM Kyba, NPsSIMOYrofibHOrO  Mapannenenunesa,
nMpaMuabl, NpU3Mbl, LMNWHAPA, KOHYCa, Lwapa; YMeHue HaxoauTb
OTHoLeHNe 06bEMOB NOAOGHBIX huryp
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YMeHue onepupoBatb MNOHATUAMU: MNPAMOYrofibHag cuctema
KoopauHaT, BEKTOp, KOOPAMHATbl TOYKW, KOOpPAMHATbl BEKTOpPa,
CyMMa BEKTOPOB, MPOu3BEeAEHNEe BEKTOpPa Ha YUCO, pasfoxeHue
BekTopa no 6asucy, cKansipHoe MpoM3BEeAEHNE, BEKTOPHOE
npoussegeHne, yron Mexay BeKTopaMu; yMeHue WUCMonb30BaTb
BEKTOPHbIN " KOOpANHATHbIN meToq ansa peLieHns
reoMeTpu4ecKknx 3agad v 3agad gpyrmx y4ebHolx npegmeTos
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YMeHve BblbvpaTb NOAXOOAWMA MeTOA ANA pelleHus 3ajadu;
NOHUMaHNE 3HAYMMOCTU MaTeEMaTUKM B U3YYEHUU MNPUPOAHBLIX U
0OLEeCTBEHHbIX MPOLECCOB W SIBMEHWW; YMEHME pacrno3HaBaTb
NposiBNEHME 3aKOHOB MaTeMaTMKM B  WUCKYCCTBE, YMEHWe
NPUBOOUTL MPUMeEPbI MaTeMaTUYEeCKUX OTKPbITUMA POCCUNCKON W
MWPOBOW MaTeMaTU4ECKON HaYyKu




NEPEYEHDb 3JIEMEHTOB COAEPXXAHUA, MPOBEPAEMbIX HA El3 NO
MATEMATUKE

Kon

npOBepﬂeMbIVI ANIeMeHT coaepxXaHus

1

Yncna u BbluMCEHNS

1.1

HaTypaanble M Lenble Yncna. |_|pVI3HaKI/I OenMMOCTU LienblX YNCET

PaunoHanbHble yncna. OObIKHOBEHHbIE U OECATUYHbIE ﬂ,p06l/l, NPOLEHTHI,

1.2 GecKoHeYHble nepuoanveckne gpobm

13 ApudmeTnyeckum  KOpeHb HaTypanvaoﬁ cteneHn. [HenctBna ¢
apuMeTUYeCKMMN KOPHAMUM HaTypasibHOW CTeneHn

14 CTeljeHb C uenbiM nokasatenem. CTeneHb C paunoHarbHbIM NokasaTenem.
CsowncTBa cTenexHun

15 CWHyC, KOCMHYC U TaHreHC YMCOBOro aprymeHTa. ApPKCUHYC, apKKOCUHYC,
apKTaHreHc YMCrioBoro apryMmeHTa

1.6 Jlorapudm ymcna. [lecatTudHble n HaTyparnbHble norapudmel
HencTtButenbHble Yncna. ApudmMmeTnyeckme onepauumn ¢ 4ENCTBUTENbHBIMU

1.7 yucnamu. MNpUBAMXKEHHbIE BbIYUCIEHUSA, NPaBuia OKPYrneHnda, npukuaka mn
oLeHKa pe3yrnbTaTa BblYUCNEHUN

1.8 MpeobpasoBaHme BblpaXXeHUm

1.9 KomnnekcHble Yynucna

2 YpaBHEHUS N HepaBeHCTBa

2.1 Llenble n apobHO-paumoHanbHble ypaBHEHUS

2.2 MppaumnoHanbHble ypaBHEHUSA

2.3 TpuroHomeTpu4eckue ypaBHeHUs

2.4 lMokasaTenbHble N norapumMuyeckne ypaBHeHUs

2.5 Llenble n apobHo-paLmoHanbHble HepaBeHCTBa

2.6 MppauunoHanbHble HepaBeHCTBa

2.7 lNokasaTenbHble 1 norapudmMmnyecke HepaBeHCTBa

2.8 TpuroHoMeTpu4eckne HepaBeHCTBa

2.9 CunctemMbl U COBOKYNHOCTU YPaBHEHUA N HEPABEHCTB

2.10 YpaBHeHVs, HepaBeHCTBA U CUCTEMbI C NapamMeTpamu

2.11 MaTpuua cuctemsl NiMHENHbIX YypaBHeHun. OnpegenuTenb MaTpuupbl

3 PyHKUNN 1 rpadomKm

®dyHkuma, cnocobbl 3agaHma  dyHkumn. [padumk  dyHkumn. B3aumHo

3.1 obpaTHble QyHKUMKU. YETHbIE U HeyéTHble dyHKUMK. [lepuognyeckue
dOYHKUMM
O6nacTb onpegeneHna U MHOXECTBO 3HayYeHUn yHKuun. Hynn dyHKuuu.

39 lMpomexyTkn 3HaKonocCToAHCTBA. [1pOMEXYTKM MOHOTOHHOCTU (PYHKLMMW.
Makcumymbl “ MUHUMYMbl  OYHKUMK. Haunbonbliee ©n HauMMeHbluee
3HayeHue PYHKLUN Ha NPOMEXYTKE

33 CteneHHas (byl-lKLl,I/IFI C HaTyparbHbIM 1 LeMbiM nokasaTenem. Eé ceonctBa
n rpacdouk. CBoncTBa 1 rpadomk KOPHS N-ON CTEMNEHN

3.4 TpuroHomeTpudeckne yHKLMU, NX CBOUCTBA U rpadouKku

3.5 lNokasaTenbHas u norapyudmMmmnyeckas PyHKLUN, UX CBONCTBA U rpadouKkn




Toukn paspbiBa. AcMMNTOTblI rpadoukoB yHKUMKA. CBOMCTBA YHKLUMH,

3.6 HenpepbIBHbLIX HA OTpe3ke
3.7 NocnegoBaTenbHOCTU, CNOCODbLI 3a4aHNsA NocrneaoBaTeNbHOCTEN
38 ApudmeTnyeckaa n reometpuyeckass nporpeccun. dopmyra  CrioXKHbIX
NPOLIEHTOB
4 Hayana matemaTu4eckoro aHanmsa
4.1 MponssogHas dyHKUMW. [Mpon3BoaHbIE SNeMeHTapHbIX YHKLUI
[NMpumeHeHne Npon3BOOHOM K UCCNeLOBaHUID (PYHKUMA HA MOHOTOHHOCTb U
4.2 9KCTpemMyMbl. HaxoxgeHne Hambonbllero M HaMMEeHbLUero 3HadYeHus
JYHKUNN Ha OTpe3ke
4.3 lMepBoobpasHas. NHTerpan
5 MHoecTBa 1 noruka
5.1 MHoXecCTBO, onepauuu Hag MHoXecTBamu. [Jnarpammbl Sunepa — BeHHa
5.2 Jlornka
6 BeposTHOCTb 1 cTaTUCTUKA
6.1 OnucatenbHasa cTaTUCTUKa
6.2 BeposiTHOCTb
6.3 KombuHaTopuka
7 "eomeTpus
7.1 ®Purypbl Ha NNOCKOCTU
7.2 [MpsiMble M NAIOCKOCTM B NPOCTPaHCTBE
7.3 MHororpaHHuKu
7.4 Tena v NOBEpPXHOCTU BpaLLeHNs
7.5 KoopanHaTbl U BEKTOpPbI
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