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COIMACOBAHA
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MpoTokon Ne 1 ot «29» aBrycTta 2025 .

MpoTtokon Ne 5 oT «12» doeBpansa 2026 r.

MpunoxeHwne

K OCHOBHOM 06pa3oBaTefibHOM NporpamMmme
OCHOBHOro ob6uiero obpasoBaHus

MAQY «HwmxHeapemssaHckas COLLy,
yTBEPXOEHHOW NPUKa30M

oT «29» aBrycta 2025 r. Ne 180-0g

PABOYASA NMPOrPAMMA
y4yebHoro npegmeTta «l'eomeTpus»
(YrnyGneHHbIN ypOBeHb)
ansa obyyvarowmxea 10 — 11 knaccos



NMOACHUTEJNIbHAA 3ATMMUCKA

leomeTpua sasnseTcs ogHMM M3 6a30BbIX KYpCOB Ha YpoOBHE cpeaHero obuiero
obpa3oBaHus, Tak Kak obecrneynBaeT BO3MOXHOCTb U3YyYEeHNA ANCLUNITUH eCTECTBEHHO-
Hay4YHOW HaNpaBfeHHOCTM N NPeaMETOB ryMaHUTapHOro umkna. NockonbKy normdyeckoe
MblLLMEeHWe, dopMUupyeMoe npu  U3ydeHUn obyYarWMMUCA MNOHATUNHBIX OCHOB
reomeTpun, nNpw [okasaTenbCTBE TEOpeM W  MNOCTPOEHUM LEMNOYKN  FIOrnyYeckux
YTBEPXAEHWI MPU peLleHn reoMeTpuYeckux 3agad, yMeHue BbliaBuratb U onpoBepratb
rMnoTesbl HEemnocpeaCcTBEHHO WCMOMb3YKTCSA NpPU  peleHuM 3adady  ecTeCTBEHHO-
Hay4HOro UMKna, B YaCTHOCTU (Pn3nYecknx 3agau.

Llenb ocBoeHuss nporpammbl y4yebHoOro kypca «leomeTpusa» Ha yrinyGrnéHHoOM
YpOBHE — pasBuUTUE WHAMBMAYaNbHbIX CMOCOBHOCTEN OBy4YaloLWMXCA MpU U3yYeHUn
reomeTpun, Kak coctaensawwen «Matematukm n nHgopmatmku» vyepes obecnedeHune
BO3MOXHOCTM MpUOBpETEHNS M MCNONb3oBaHUA OGonee rnybokux reomMeTpuyeckmnx
3HAHUN M OEencTBUR, cneunduyHbIX reoMeTpuu, U HeobXxoauMMbIX AN YCMNELHOro
npodeccuoHanbHOro obpasoBaHnd, CBA3aHHOMO C UCMOMb30BaAHMEM MaTEMaTUKN.

MpropuTeTHbIMM  3agadyaMn  Kypca reomMeTpunm Ha yrnybnéHHoOM ypoBHE,
pacLUMPSOLLMMN N yCUNUBAKOLWUMMK KYpC 6A30BOro YpOBHS, ABMSOTCS:

paclmpeHne npeacTaBrieHnss O reoMeTpUM Kak 4YacTu MWUPOBOMW KymnbTypbl U
opMMpOBaHNE OCO3HAHNS B3aUMOCBS3N rEOMETPUN C OKPYXKatoLLMM MUPOM;

dopMMpoBaHne NpeacTaBneHNsa 0 NPOCTPAHCTBEHHbIX OUrypax Kak O BaKHENLLIMNX
MaTeMaTMYeCKMX MOAENsiX, MO3BONSAIOLWMX OMUCbIBaTb M U3yyaTb pasHble SABNEHUS
OKpYXXalLero mMvpa, 3HaHWe MOHATMMHOrO annapaTta no pasgeny «CrtepeomeTpus»
y4yebHOro Kypca reomeTpuu;

opMMpOBaHNE YMEHUS BIafe€Tb OCHOBHBIMWU MOHATUSMM O NMPOCTPAHCTBEHHbIX
durypax U KUX OCHOBHbIMW CBOWCTBaMM, 3HaHWe Teopem, POpPMyST U YMEHUe Wux
NPUMEHATb, YMEHMS AOKa3blBaTb TEOPEMbl U HaxoAuTb HecTaHOapTHble crnocobbl
pelueHns 3agav;

opMMpOBaHNE YMEHUS pacrno3HaBaTb Ha 4YepTexax, MoAensx u B peanbHOM
MUpEe MHOTOrPaHHWKK 1 Tena BpaLleHNs, KOHCTPYMPOBaTb reoMeTpuyeckue Moaenu;

opMMpPOBaHNE MOHMMAHUA BO3MOXHOCTU aKCMOMAaTUYECKOrO MOCTPOEHMUS
MaTeMaTUyeCcKnx Teopun, OPMUPOBAHME MOHUMAHUA pPOMM  aKCMOMAaTUMKU  Mpu
NpOBeAEHNMN PACCYXAEHWI;

dopMMpOBaHNE yMeHUs BrageTb MeTodaMu [OoKa3aTeNnbCTB M anropuTMoB
pEeLIEeHNs, YMEHUS UX NPUMEHATb, NPOBOAUTL AOKa3aTeSlbHble PacCyXO4eHus B Xode
peleHns CTepeoMeTpudecknx 3agady W 3agady C MNPakTUYEeCKUM CoAepKaHueM,
dopMMpoBaHNEe NpeacTaBreHnss 0 Heob6Xo4MMOCTN AoKa3aTenbCTB NpyM 06OCHOBaHMM
MaTeMaTUYECKNX YTBEPXOAEHUM M PONM aKCMOMaTUKM B MNpPOBeAEeHUM OeAYKTUBHbIX
paccyXgeHuu;

pasBMTME W  COBEPLUEHCTBOBAHWE  WHTENNEKTyanbHblX U TBOPYECKMX
crnocobHocTen obyyarwmxcsl, MNo3HaBaTENbHOW aKTUBHOCTWU, UCCregoBaTenbCKUX
YMEHWUN, KPUTUYHOCTU MbILUSIEHNS, MHTEPECA K U3YYEHUIO reoMeTpun;

dopmMmpoBaHne QYHKUMOHANbHOW [PaMOTHOCTW, PEeNeBaHTHOM TreoMeTpUn:
YMEHUA pacno3HaBaTb MNPOSABMEHUS FEOMETPUYECKMX TMOHATUN, OOBEeKTOB W
3aKOHOMEPHOCTEN B pearnbHbIX >XWU3HEHHbIX CUTyauusix W Npu U3yYeHUU [OpYyrux
y4yebHbIX  nNpeameTos, NposiBNEHUs 3aBncMMocCTen " 3aKOHOMEPHOCTEN,
MOLENNPOBaHUSA  pearibHbIX CUTyauun, WCCNeaoBaHMs MNOCTPOEHHbIX Mogenewn,
NHTEpRpeTaLmm NosyYeHHbIX pe3ynbTaToB.

OcHOBHbIMUK coaepKaTenbHbIMU NMHUAMK y4ebHoro kypca «lfeometpuay B 10—11
knaccax gasnswTca: «[lpaMble M NIOCKOCTM B MpocTpaHcTBe», «MHororpaHHuKn»,



«Tena BpalweHus», «BekTopbl M KoOpAMHATbl B MPOCTPaHCTBE», «[BWXeHna B
NPOCTPaHCTBEY.

CdopmynmposaHHoe Bo SIFOC COO TpeboBaHMe «yMeTb ONepupoBaTb
NOHATUAMMY», peneBaHTHbIMU reoMeTpun Ha yriybnéHHom ypoBHe obyyeHust B 10—11
Knaccax, OTHOCUTCA KO BCEM COAepXaTesflbHbIM JUMHUAM Yy4ebHOro Kkypca, a
opMMpOBaHNE NOrMYECKUX YMEHUN pacnpeaenseTca He TONbKO No cogepXaTenbHbiM
NMHMSAM, HO U no rogam obyyeHunsa. CopgepxaHue obpas3oBaHus, COOTBETCTBYHOLLEE
npeaMeTHbIM  pesdynbTaTtaM  ocBoeHuss depepanbHonM  paboyen  nporpammbl,
pacnpegenéHHbiM no rogaMm obyyeHus, CTPYKTypupoBaHO TakuM obpasom, 4Tobbl KO
BCEM  OCHOBHbIM, MNpUHUMNMANbHLIM  BomnpocaMm  obyyatouwmecs  obpalwanucb
HEeOOHOKpaTHO. JTO MNO3BOMSET OpraHM3oBaTb OBNageHWe reoMeTpUyYecKUMM
MOHATMAMM W HaBblkaMu MocrefoBaTeNlbHO W NocTynaTenbHo, c¢ cobniogeHnem
npyHUMNa MpeeMCTBEHHOCTW, a HOBble 3HaHWA BKMAYaTb B 0Oyl cucTemy
reoMeTpuYeCcKnX npeacTaBneHnn obydarolmxcs, pacwmpas u yrnybnsas eé, obpasys
NPOYHbIE MHOXECTBEHHbIE CBA3M.

Mepexon K n3y4yeHuto reomeTpum Ha yrinybrnéHHoM ypoBHE NO3BONSAET:

cosgatb  ycroBua  ana  auddepeHunauumn  obydveHus, NOCTPOEHNS
nHanBMAayanbHbIX obpasoBaTeribHbIX nporpamm, obecneynTb yriybnéHHoe msyveHue
reomeTpun Kak coctaBnstoLen yyebHoro npeameta «MatemaTunka;

NoAroTOBUTL OBYyYaloLWMXCA K NPOOOSDKEHUIO M3YYEHUS MaTeMaTuKm C Y4ETOM
Bolbopa Oyaywien npodeccun, obecrneymBas NPeeMCTBEHHOCTb MeXxay obwum wu
npodeccuoHasnbHbIM 06pasoBaHUEM.

Ha n3yyeHune yyebHoro kypca «l'eomeTtpusi» Ha yrnybrnéHHOM ypoBHE OTBOAUTCS
204 vaca: B 10 knacce — 102 yaca (3 yaca B Hegent), B 11 knacce — 102 yaca (3 yaca
B HeJen).



COAOEPXAHUE OBYYEHUA
10 KINACC

lMpsiMble 1 NSIOCKOCTU B NPOCTpPaHCTBE

OCHOBHble MOHATUS cTepeomeTpun. Touka, npsiMasd, NOCKOCTb, NPOCTPAHCTBO.
MoHsaTre 06 akcnmomaTM4yeckoM NOCTPOEHUN CTEPEOMETPUN: aKCUOMbI CTEPEOMETPUN U
CNneacTBUSA U3 HUX.

B3aMmHoe pacnonoxeHue npsiMbIX B MNPOCTPAHCTBE: Mepecekarwmecs,
napannesnbHble N ckpewmBaoLmecs npsmble. [NpUsHakm CKpeLmBaroLWmMxcs NpsMbIX.
MapannenbHOCTb NPAMbIX U NAIOCKOCTEN B MPOCTPaHCTBE: napasnnenbHble npsvble B
NpOCTPaHCTBE, NapansenibHOCTb TPEX NPSAMbIX, NapannenbHOCTb NPSAMOM U MIOCKOCTH.
MapannenbHoe W UeHTpanbHOe MNpOoeKTMpoBaHWe, n3obpaxeHue uryp. OCHOBHbIE
CBOMCTBaA MNapannenbHoro npoekTnpoBaHus. MN3obpaxeHue curyp B napannenbHOn
npoekuuun. Yrmnbl C COHanpaBfeHHbIMU CTOPOHaMW, Yrosl Mexagy npsMbiMu B
npoctpaHcTBe. [lapannenbHOCTb MMOCKOCTEN: NapanfenbHble MOCKOCTU, CBOMCTBA
napannenbHbIX NnockocTen. MNMpocTenwmne NpocTpaHCTBEHHbIE OUrypPbl HA MIIOCKOCTU:
TeTpasap, napannenenunen, NOCTPOEHNE CEYEHUN.

MepneHauKynapHOCTL MPSIMON M MNITIOCKOCTU: NepneHauKynspHble npsiMble B
NpOCTpaHCTBE, NpsiMble MnapannenbHble U NepneHaukynspHble K NA0CKOCTU, NPU3Hak
nepneHaukynapHoOCTM NPSIMOA U MAIOCKOCTU, Teopema O MpsiMON neprneHanKynspHoOmn
nnockoctn. OpToroHanbHoe npoekTupoBaHue. [lepneHanKynap W HaKMOHHbIE:
pacCcTosiHWe OT TOYKWM OO MIIOCKOCTU, PacCTOAHWE OT NPSMOWN OO MIOCKOCTU, NPOeKums
dourypbl Ha NSIOCKOCTb. MepneHanKyNApHOCTL NSIOCKOCTEMN: npu3HaKk
nepneHauKynapHoOCTM ABYX NNOCKOCTEN. Teopema O TpEX nepneHauKynspax.

Yrnbl B NPOCTPaAHCTBE: Yron Mexagy MpsiMon U MNIiIOCKOCTb, ABYrpaHHbIA Yron,
NVHEVHBbIN yron ABYrpaHHoro yrra. TpExrpaHHbIn U MHororpaHHble yrnbl. CBoKWCTBa
NAOCKMX YrNOB MHoOrorpaHHoro yrna. CBowWcTBa MIOCKMX W ABYrpaHHbIX YrroB
TPExXrpaHHoro yrna. TeopeMbl KOCUHYCOB 1 CUHYCOB AN TPEXIPAHHOro yrna.

MHororpaHHuKK

Buabl MHOrorpaHHMKOB, pa3BépTka MHororpaHHuka. lNpuama: n-yronbHasa npusma,
npsMas W HakKNoOHHas npu3mbl, OOKOBasi W nNoMHas MOBEPXHOCTb  MPU3MbI.
Mapannenenunen, NpsiMOYrofbHbIA Napannenenunen M ero ceonctea. KpaTtyanwwme
NyTX Ha NOBEPXHOCTM MHOrorpaHHunka. Teopema 3Aunepa. NpocTpaHcTBEHHas TeopemMa
Mudparopa. MNMupamuaa: n-yronbHas nupamuaa, nNpaBuiibHas U yCeYE€HHas nupammnibl.
CeonctBa pébep wn OOKOBbLIX TrpaHen npaBunibHONM nupamugbl. [lpaBunbHbIE
MHOTFOrpaHHWKW: MpasBuibHasi npuaMa W npaBufibHas nupamuga, npaBusibHas
TpeyronbHas nupaMmuaa u npaBunbHbIA TeTpasap, Ky6. MNpeacraBneHne o NnpaBubHbIX
MHOrorpaHHuKax: okTasgp, 4OAeKasap N nkocasgp.

BbluncneHne anemMeHTOB MHOrorpaHHUKoB: pé€bpa, amaroHanwu, yrnbl. [nowagb
BOKOBOW MNOBEPXHOCTU M MOSHOW NOBEPXHOCTU NPSAMOW MPU3MbI, NoWaab OCHOBAHUNA,
Teopema 0 GOKOBOW MOBEPXHOCTM NMpsiMOn Npu3mbl. Nnowanb 60KOBOW MOBEPXHOCTU U
NOBEPXHOCTU NpaBUIIbLHOW NMpaMmnabl, TeopemMa o Nowaan yce4EHHOM nMpamMuasbi.

CummeTpuss B NpoOCTpaHCTBE.  JfiEMEHTbl  CUMMETPUM  MpPaBUSIbHbIX
MHOrorpaHHukoB. CummeTpusi B NpPaBUIbHOM  MHOFOrpaHHUKE:  CUMMETPUS
napannenenunega, CUMMETPUS NPaBUMbHbIX NPU3M, CUMMETPUS  NpPaBUITbHOW
nmpammapl.

BekTopbl 1 KOOpAUHaTLI B MPOCTPaHCTBE

IMoHATUA: BEKTOP B MPOCTPaHCTBE, HYNIEBOW BEKTOP, AJSIMHA HEHYNEBOro BEKTOPA,
BEKTOpPbl KONMMHeapHble, COHanpaBlieHHble W MPOTUBOMOMOXHO HarnpaBsfieHHble
BeKkTOpbl. PaBeHCTBO BekTOpoB. [1eNCTBMSI C BEKTOpPaMW: CIOXEHWE U BbliMTaHME



BEKTOPOB, CyMMa HECKONbKMX BEKTOPOB, YMHOXEHWe BekTopa Ha 4ucro. CeoiicTBa
crioxeHusi BekTopoB. CBOMCTBAa YMHOXEHMSI BekTopa Ha uucno. [loHaTne
KoMnnaHapHble BekTopbl. [pu3Hak KomMnaHapHOCTU TPéX BekTopoB. [lpaBuno
napannenenunega. TeopeMa O pasfiOXeHUW BeKTopa Mo TPEM HeKOMMNaHapHbLIM
BekTopaMm. [lpsiMoyronbHasi cucTtema KoopauHaT B npocTpaHcTBe. KoopauHaThbl
BekTopa. CBsA3b Mexay KoopAvMHaTaMu BeKTopa M KoopAuHaTamMy ToueK. Yron mexay
BekTopamu. CkansipHoe Npov3BeaeHne BEKTOPOB.

11 KIACC

Tena BpawieHus

MoHsaTnSA: UUnuMHapuyeckas NOBEPXHOCTb, KOHU4eckas NOBEPXHOCTb,
cchepmyeckasd NOBEPXHOCTb, ObOpasyoLme NoBepXHOCTEN. Tena BpalleHus: LunuHap,
KOHYC, YCEYEHHbIN KOHYC, cepa, wap. BsaumHoe pacnonoxeHune cgepbl U NNOCKOCTH,
KacaTenbHasi NNockoctb K cdepe. W3obpaxeHne Ten BpalleHUa Ha MNOCKOCTH.
PasBépTka umnuugpa un koHyca. CummeTpus cpepsl 1 wapa.

O6bém. OcHoBHble cBoucTBa O0ObEMOB Ten. Teopema 006 06bLEME
NPAMOYrofibHOro napannenenuneaa n crneactens n3 Heé. O6bLEM NPSIMON U HAKIOHHOWN
nNpu3amMbl, LMNUHAPA, NnpamMmuabl 1 koHyca. O6BEM Lapa u LWapoBOro CEermeHTa.

KombuHaumm Ten BpalleHnss U1 MHOrorpaHHUKoB. Npu3ma, BNMcaHHas B UMNUHAP,
onncaHHaa okono uunuHapa. lNepeceyvyeHne cepbl M Wapa € NockocTbl. KacaHne
Wwapa n cdepbl NAOCKOCTbI0. [MOHATME MHOrorpaHHuka, OMMCaHHOrO OKOMo cdhepsl,
ccepbl, BMIMCAHHON B MHOFOrpaHHMK UK TEMO BPaLLEHUS.

Mnowaab NOBEPXHOCTU UMNMHAPA, KOHyca, nnowadb cdepbl U e€ 4vacTemn.
Mopobue B npocTtpaHcTBe. OTHOWEHME 06BLEMOB, NoWwaaen NOBEPXHOCTEN NOLOOHbIX
duryp. [MpeobpasoBaHne nogodbusi, romoteTnd. PelleHne 3agady Ha MNIIOCKOCTU C
NCMNonb30BaHMEM CTEPEOMETPUYECKNX METOO0B.

[MocTpoeHe cevyeHnn MHOrorpaHHMKOB W Ten BpalleHWsa: cedeHnsa uunuHapa
(napannenbHO 1 NepneHanKynsapHO OCKn), CeYEHNS KOHyca (napannenbHble OCHOBAHUIO
N NpoxoAsiime Yepes BepPLUMHY), CeYeHus Wwapa, MeToabl MOCTPOEHUSI CeYEHUN: MeToq
cnenoB, MeTo BHYTPEHHENO NPOEKTUPOBAHNA, METOA NEPEHOCA CEKYLLEN MIOCKOCTM.

BekTopbl 1 KOOpAUHaTLI B MPOCTPaHCTBE

BekTopbl B npocTtpaHcTtBe. Onepauun Hag BekTopamu. BekTopHoe yMHOXeHue
BekTOpoB. CBOMCTBA BEKTOPHOIO YMHOXeHUs. [1psamMoyronbHas cuctema KoopauHaT B
npocTtpaHcTBe. KoopanHaTtel BekTtopa. PasnoxeHne Bektopa no 6asucy. KoopauHaTtHo-
BEKTOPHbIV METOA NPU peLLEHNN reOMeTPUYEeCKNX 3agav.

[BuXeHna B npocTpaHCcTBe

AewmxeHunsa npoctpaHcTBa. OTobpaxeHus. [IBumxeHnsa n paseHcTBo duryp. Obwme
CBOMCTBA [OBWXKeHUA. Buabl OBWXEHUW: napannenbHbli NepeHoc, LeHTpanbHas
CUMMETPUSA, 3epkanbHasi CUMMETPUsi, MOBOPOT BOKPYr npamoun. [MpeobpasoBaHus
nogo6wus. Mpsimas n cepa Innepa.



NMNAHUPYEMBIE PE3YJIbTATbl OCBOEHUA YHYEBHOIO KYPCA «TEOMETPUSA»
(YTNMYBJIEHHbIN YPOBEHDb) HA  YPOBHE CPEOHEIO OBLLUEIO
OBPA30OBAHUA

JINYHOCTHBLIE PE3YJIbTATDI

1) rpaxxgaHckoe BocnuTaHue:

C(OOPMUPOBAHHOCTb paXkgaHCKOM Mo3nuum oby4varolerocsi Kak akTUMBHOMO W
OTBETCTBEHHOrO 4YfieHa pOCCUMICKOro obuiecTBa, NpeAacTaBfieHne O MaTemMaTU4ecKmX
OCHOBaX PYHKLMOHUPOBAHUSA PasfinyHbIX CTPYKTYP, ABNEHUN, Nnpouenyp rpaxnaHcKoro
obwecTtBa (BbIOOPbLI, ONPOCHI U APYroe), yMeHne B3anMogencTBoBaTb C counanbHbIMU
WHCTUTYTaMn B COOTBETCTBUM C UX (PYHKLUMAMU N HA3HAYEHNEM;

2) naTpuoTUyeckoe BoCnuUTaHue:

C(hOpMUPOBAHHOCTL POCCUMACKON TpaxXgaHCKOW WOEHTUYHOCTU, YBaXKEeHUA K
NPOLWMOMY M HaCTOSWEMY POCCUNUCKOM MaTeMaTuKW, LUEeHHOCTHOE OTHOLUEHWe K
AOCTUXKEHUAM POCCUNCKUX MaTeMaTUKOB W POCCUNCKON MaTeMaTU4eCKOM LUKOSbl,
NCMonb30BaHMe 3TUX JOCTMXKEHUIN B APYrMX HayKaX, TEXHOMOrmsx, coepax SKOHOMUKY;

3) AyXOBHO-HpPaBCTBeHHOE BOCNUTaHUe:

OCO3HaHWe [OyXOBHbIX LIEHHOCTEM POCCUMCKOro Hapoaa, COPMUPOBAHHOCTb
HPaBCTBEHHOINO CO3HaHWsA, 3TUYECKOrO MOBEAEHUS, CBA3AHHOIO C MPaKTUYECKUM
NPUMEHEHNEM [LOCTWXKEHUA HayKn N OeATENbHOCTbIO YYEHOro, OCO3HaHWE JUYHOro
BKMnaga B NOCTPOEHNE yCTONYMBOro 6yayLiero;

4) acTeT4YecKoe BOoCnuUTaHue:

9CTETMYECKOE OTHOLUEHME K MUPY, BKMNOYasaA ICTETUKY MaTeMaTUyecKmnx
3aKOHOMepHOCTeN, OObEKTOB, 3aday, peLeHUun, paccyXOeHun, BOCMPUUMYMBOCTL K
MaTemMaTUYECKMM acnekTamMm pasnuyHbIX BUOOB UCKYCCTBA;

5) dmnanyeckoe BocnutaHue:

COOPMUPOBAHHOCTb YMEHNA NPUMEHATb MaTeEMaTUYECKME 3HaHUS B MHTepecax
3400poBoro m 6GesonacHoro obpasa >XWM3HW, OTBETCTBEHHOE OTHOLUEHME K CBOEMY
300pOBbl0 (340pOBOE NUTaHWEe, cHanaHCUPOBAHHLIN PEXMM 3aHATUM W OTAObIXA,
peryndpHaa usnyeckas akTUBHOCTb), (PU3NYECKOe COBEPLUEHCTBOBAHWE Mpwu
3aHATUSAX CMOPTMBHO-0340POBUTENBHON AEATENBHOCTLIO;

6) TpyaoBoe BocnuTaHue:

rOTOBHOCTb K TpyAy, OCO3HAHWE LEHHOCTW TPpyaontiodusi, MHTEpeC K pasnnyHbIM
cthepam npodeccnoHanbHON OeATEeNbHOCTU, CBA3aHHbIM C MaTemMaTukon un eé
NPUINOXEHNAMMN, YMEHME COBEpLUaTb OCO3HaHHbIA BblIGOp Oyayuien npodeccun u
peanu3oBbiBaTb COBCTBEHHbIE >XM3HEHHbIE MflaHbl, FOTOBHOCTb M CMOCOBHOCTL K
MaTtemaTuyeckoMy obpasoBaHUIO M CaMOOOpa30BaAHUIO HA MPOTSPKEHUN BCEWN XU3HWU,
FOTOBHOCTb K aKTMBHOMY Y4acTUIO B peLleHUn NpakTU4Yeckux 3agad maTemMaTudecKon
HanpaBIiEHHOCTY;

7) akonornyeckoe BocnutaHue:

CCOOPMUPOBAHHOCTb 3KOSTOrMYECKOWN KyrnbTypbl, MOHUMaHNE BNUAHUSA COUMarnbHO-
9KOHOMMYECKMX MPOLECCOB HA COCTOAHWE MPUPOLHOM WU coumanbHOM cpefnpbl,
OCO3HaHMe rnobanbHOro Xxapakrtepa 9KOnorMyeckux npobrnem, opueHTauus Ha
NPUMEHEHNE MaTeMaTUYECKUX 3HAHWW NS pelleHns 3adad B obnactn oKpyxatoLlemn
cpedbl, nraHMpoBaHWe TMOCTYMNKOB W OUEHKUM MX BO3MOXHbIX MOCNeacTBUN AnA
OKpy>XatoLleun cpeabl;

8) ueHHOCTK Hay4YHOro NO3HaHUA:

ChOPMMPOBAHHOCTb MUPOBO33PEHMUS, COOTBETCTBYIOLLLENO COBPEMEHHOMY YPOBHIO
pasBUTUA Haykun M OBLLECTBEHHOW NPAKTMKKW, MOHMMaHWE MaTeMaTU4eCKOW HayKu Kak
chepbl 4enoBeveckon [OesATENbHOCTU, 3TanoB €€ pas3BUTUA W 3HAYMMOCTU Ans



pas3Butna umBunn3auun, oBnageHne HA3bIKkOM MaTeMaTukm u MaTeMaTn4eckomn
Kyanyp017| KakK cpeacTtBOM MNO3HAHUA MUpa, TOTOBHOCTb OCYLUECTBJIATL MPOEKTHYHO U
ncenenoBaTesibCkyo eATeSIbHOCTb MHOAMBUAYAlribHO U B rpynrne.

METANPEAMETHbIE PE3YJIbTATbI

Mo3HaBaTenbHble YHUBepcarbHble y4ebHble AeNcTBUsA

Ba3oBble nornyeckue oencTBus:

BbIABNATb W XapakTepu3oBaTb CYLECTBEHHble MNPU3HaKM MaTemaTU4eCcKux
0OBbEKTOB, MOHATWI, OTHOLLUEHUA MeXOy MNOHATUAMKM, OpMynMpoBaTh OonpeaeneHuns
MOHATUIN, YCTaHaBNMBAaTb CYLIECTBEHHbIM MPU3HaK Knaccudukaumm, OCHOBaHMA ANS
0606LLEHNA N CpaBHEHWS, KpUTEPUN NPOBOAVMMOIO aHanmaa;

BOCMNPUHMMATb, dhopmynmnpoBaTb n npeobpas3oBbIBaTh CYXXOEHUS:
yTBEpAUTENbHbIE U OTpULATESNbHbIE, €4MHUYHbIE, YacTHbIE U ObLLME, YCITOBHbIE;

BbISIBNSATb MaTeMaTU4YECKME 3aKOHOMEPHOCTWU, B3aMMOCBS3M U MPOTUBOPEYMS B
dakTax, AaHHbIX, HabnaeHnax W YTBEPXAEHWSX, npegnaraTb Kputepuum Ons
BbISIBIIEHNSA 3aKOHOMEPHOCTEN U NPOTUBOPEYNN;

aenatb BblBOOAbI C  WUCMOMNb30BaHMEM 3aKOHOB JIOTUKW, OEAYKTUBHBIX U
NHOYKTUBHBIX YMO3aKIHOYEHWIA, YMO3aKHOYEHWI MO aHanoruu;

NpPOBOAUTbL CAMOCTOATENbHO AOKasaTenbCTBa MaTeMaTUYECKUX YTBEPXKOAEHUN
(NMpsiMble 1 OT MPOTMBHOIO), BbICTpaMBaTb aprymeHTauuto, NpMBOAUTbL MNPUMEPbLI U
KOHTpnpumepbl, 060CHOBbLIBaTb COOCTBEHHbIE CYXXOEHUS U BbIBOAbI;

BblGupaTb cnocob pelleHns y4yebHoM 3agayvm (CpaBHMBATbL HECKOSbKO BapuaHTOB
pelleHuns, BblbupaTb Hanbonee NOAXOOAWNN C YH4ETOM CaMOCTOATESNTbHO BblOENEHHbIX
Kputepues).

Ba3oBble nccnegoBaTenbckne 4eNCTBUSA:

Mcrnonb3oBaTb BOMPOCHI  Kak UccrneaoBaTesibCKUM  MHCTPYMEHT  MO3HaHUS,
dopmynmnpoBaTb BONPOCHI, UKCUPYHOLLME NPOTMBOpEeYne, npobnemy, yctaHaBnmBaTtb
UCKOMOe W [JaHHoe, dopMupoBaTb MMNOTE3Y, aprymMeHTMpoBaTb CBOK MO3WLNIO,
MHEHWeE;

NPOBOAUTL CAMOCTOSTENbHO CMSIAHMPOBAHHbLIA 3KCNEPUMEHT, UCCeaoBaHMe no
YCTAHOBMEHNIO OCOBEHHOCTEN MaTeMaTU4yeckoro obObekTa, SBMNeHus, npouecca,
BbISIBIIEHUIO 3aBUCMMOCTEN Mexay OO6bekTamu, ABNeHnsSIMun, npoueccamu;

CaMOCTOATENBHO opMynMpoBaTb 0006LLEHNA W BbIBOAbI MO pesynbTaram
npoBegEHHOro HabnwgeHns, nccnegoBaHus, oueHMBaTh JOCTOBEPHOCTb MOMYYEHHbIX
pesynbTaToB, BbIBOAOB U 0606LLEeHNN;

NPOrHo3MpoBaTb BO3MOXHOE pasBUTME MNpouecca, a Takke BblABUraTb
npeanonoXeHns 0 ero pasBmMTMM B HOBbIX YCINOBUSX.

Pa6oTta ¢ nicpopmaumen:

BbISIBNATL Aeduumtbl MHGOpPMaLMK, AaHHbIX, HeobXxoauMblix Onsi oTBeTa Ha
BOMPOC U ANs pELLEHUs 3a4auu;

BblOMpaTb MHMOPMaUMIO M3 UCTOYHMKOB PasfiMYHbIX TUMOB, aHanmM3npoBaTb,
cucTeMaTnanpoBaTb M MHTEPNPETUPOBaTb MHAOPMaLUUIO pasnnyHbIX BMAOB U OpPM
npeacTaBneHuns;

CTPYKTYpMpOBaTb WHoOpMaunio, MNpeactaBnatb €€ B pasnuyHbiXx opmax,
UNACTPMPOBATh rPaddUYECKM;

oueHMBaTb HaOEXHOCTb MHAPOPMaLMK MO CaMOCTOATENBHO CHOPMYITMPOBAHHBIM
KpUTEPUSAM.

KoMmMmyHMKaTUBHbIE YHUBepcalnbHble y4eOHble JencTBUs
Oo6bLweHue:



BOCNpUHMMaTbL U POPMynnpoBaTb CYXOEHUS B COOTBETCTBMM C YCMOBUSMU U
uensamum obLieHus, SICHO, TOYHO, FPaMOTHO BblpaXaTb CBOK TOYKY 3PEHUS B YCTHbIX U
NMMCbMEHHbIX TEKCTax, AaBaTb MOSICHEHUS MO XOA4Y pelleHus 3a4ayv, KOMMEHTMPOBaTb
NonyYeHHbIN pesynbTarT;

B xode obcyxaeHus 3agaBaTb BOMPOCHbI MO cywecTBy obcyxgaeMon Tembl,
npobnemsbl, pellaemMon 3afayn, BbiCKasblBaTb MAEWN, HaLESEHHbIE Ha NMOWUCK peLUeHus,
COMOCTaBMIATb CBOW CYXOEHUS C CYXOEHUsSMW [OpYyrnx Yy4yacTHUKOB —Auanora,
obHapyXxmBaTb pasnunyMe n CXOACTBO MO3ULMKA, B KOPPEKTHON hopme opmMynupoBaTb
pasHorracusi, CBoOu BO3paxeHus;

npeacTaBnATb pes3ynbTaTbl peLlleHus 3aayun, IKCNepuMmeHTa, uccrnefoBaHus,
NpoeKkTa, CaMOCTOATENbHO BblGMpaTe opmaTt BbBICTYNSNIEHUA C  YY4€TOM 3ajad
npeseHTauMm n ocobeHHOCTeN ayanTopun.

PerynsaTtuBHble yHUBepcarnbHble y4ebHble AeCTBUA

CamoopraHusauus:

COCTaBnATb NfaH, anroputMm pelleHus 3agadn, BblbupaTb cnocob pelueHust ¢
YY4ETOM MMEIOLLNXCA PEeCypCoOB M COOCTBEHHbIX BO3MOXHOCTEW, apryMeHTUpoBaTb U
KOppeKTMpoBaTb BapuaHTbl peLLUeHNin C Y4ETOM HOBOW MHGDOPMaLIUW.

CaMOKOHTPOIIb, 3MOLMOHANbHbIN UHTESNEKT:

BNageTb HaBblkaMy NO3HaBaTeNbHOW pedrekCun Kak OCO3HaHUS CoBepLUaeMbiX
AENCTBUA W  MbICIIUTENbHbBIX MNPOLECCOB, WX pe3ynbTaToB, BnageTb crnocobamu
CaMOonpoOBEPKN, CaMOKOHTPOMNs mnpouecca U pesynbTata pelleHns MaTemaTU4ecKomn
3agauu;

npeaBvaeTb TPYAHOCTWU, KOTOPble MOMYT BO3HWKHYTb MNPW pellueHun 3ajauw,
BHOCUTb KOPPEKTUBbI B AEATENbHOCTb Ha OCHOBE HOBbIX OOCTOATENLCTB, AaHHbIX,
HanOeHHbIX OWMOOK, BbISIBIIEHHbIX TPYAHOCTEW;

oLeHMBaTb COOTBETCTBME pe3ynbTaTa LenvM U yCroBuAM, OOBACHATb NPUYMHbI
OOCTWXKEHUS UM HEAOCTUXKEHUS pe3ynbTaToB [OeATerlbHOCTU, HaxOAWUTb OLInOKY,
AaBaTb OUEHKY NpuobpeTEHHOMY OMnbITY.

CoBMecTHas feATeNnbHOCTb:

NoOHMMaTb M UCMOMb30BaTb MNPENMYLLECTBA KOMaHOHOW W  WMHAUBMAYaNbHOW
paboTbl Npu peweHnn y4ebHblx 3agad, NpMHUMAaTh Leflb COBMECTHOW AEeATEeNbHOCTH,
nNNaHMpoBaTb OpraHU3auui COBMECTHOM paboTbl, pacnpefensaTs Buabl pabdor,
aoropapmBaTbcs, obcyxgaTtb npouecc M pesynbtat paboTbl, 0606wWwaTte MHEHus
HECKONbKMX Ntoaen;

yyacTBoBaTb B rpynnoBbiXx dopmax paboTbl (0bcyxaeHusi, OBMEH MHEHUR,
«MO3roBbl€ LUTYPMbI» M WUHbIE), BbINOSMHATL CBOK 4YacTb paboTbl U KOOPAMHWUPOBATL
CBOW OEWNCTBUS C APYTMMU YrieHaMu KOMaHAbl, OLEHMBaTb Ka4eCTBO CBOEro BKMaga B
o6 NPOAYKT NO KpUTEPUAM, COOPMYNMPOBAHHBIM Yy4aCTHUKaMMN B3aMMOOENCTBUS.

NMPEAMETHbIE PE3YJIbTATbI

K koHLy 10 knacca obyyarowmimncsa HayumTca:

e cB0OOOHO onepupoBaTb OCHOBHBLIMU MOHATUSIMU CTEPEOMETPUM NMPU PELLEHNN
3agay 1 NpoBeAEeHUM MaTeEMaTUYECKNX PaCCYyXOEeHW;

e [PUMEHATb aKCMOMbl CTEPEOMETPUM W CNEACTBUS U3 HUX MNPU  PEeLleHuun
reoMeTpu4ecKknx 3agay;

e knaccucuumpoBaTb B3aMMHOE pPaCMnoSiOKEHNE MpPsSMbIX B MPOCTPAHCTBE,
NNOCKOCTEN B NPOCTPAHCTBE, NPSMbIX U NNTOCKOCTEN B NPOCTPAHCTBE;



cBob0OaHO onepupoBaTb MOHATUAMU, CBSA3AHHLIMW C yrflaMn B NPOCTPAHCTBE:
MeXay NPsSMbIMU B MPOCTPAHCTBE, MeXAy NPAMON U NNOCKOCTbIO;

cB0OOOOHO onepMpoBaTh NOHATUAMMU, CBA3AHHBIMU C MHOrOrpaHHUKaMu;
cBobOO4HO pacno3HaBaTb OCHOBHblE BWAbl  MHOFOrpaHHMKOB  (Npuama,
nupamMmma, NPSIMOYrofibHbIN Napannenenunea, Kyo);

KnaccuduumpoBaTtb MHOTOrpaHHuKN, BblGUpas OCHOBaHus Ans
Knaccudukaumm;

cesobogHO  onepupoBaTtb MNOHATUSAMM, CBA3aHHbIMU C  CeYeHuem
MHOIOrpaHHNKOB MII0CKOCTbIO;

BbIMOMHATL NapannenbHoe, LeHTpanbHOEe U OPTOroHanbHOEe MPOEKTUPOBaHME
domryp Ha nyI0CKOCTb, BbIMOMHATL M306paxKeHnst uUryp Ha nyocKoCTy;

CTPOUTb CEYEHUS MHOFOrPaHHUKOB pPasfIYHbIMKM  MeTodamK, BbINOSHATb
(BbIHOCHbIE) MNOCKNE YEPTEXM U3 PUCYHKOB NPOCTbIX OOBEMHBLIX Uryp: BUA
cBepxy, COOKy, CHU3Y;

BbIYMCNATL NMoWaan MOBEPXHOCTEW MHOrorpaHHuWKoB (Mpuama, nupamuaa),
reoMeTpUYECKNX Ten ¢ NPUMEHeHnemM opmyn;

cB0OOOHO onepupoBaTb MOHATUSIMU: CUMMETPUSA B NPOCTPAHCTBE, LIEHTP, OCb
N NNOCKOCTb CUMMETPUU, LLEHTP, OCb U NITOCKOCTb CUMMETPUN hurypsl;
cBobOO4HO oOnepupoBaTb MOHATMAMMW, COOTBETCTBYHOLLMMW BeKTOpam MU
KoopAuHaTam B NPOCTPaHCTBE;

BbIMOMHATL AENCTBUS HA[ BEKTOpaMU;

pewaTtb 3agadnM Ha [O0KasaTeNnbCTBO MaTeMaTU4YeCKUX OTHOLUEHUN W
HaxOoXOeHNe reoMeTpPUYECKMX BENUYUH, NPUMEHSST U3BECTHblIE METOoAbl Mpwu
pelweHnn maTemMaTMdeckmx 3agay MOBbLILWEHHOMO W BbICOKOMO  YPOBHS
CNOXXHOCTW;

NMPUMEHATL  NPOCTEWLLME  MNPOrpaMMHble  CpPeactBa U SNEKTPOHHO-
KOMMYHUKALMOHHbIE CUCTEMbI NP PELLEHNN CTEPEOMETPUYECKMX 3aaav;
n3BnekaTb, npeobpasoBbiBaTb W WHTEpnpeTupoBaTb MHAOPMAUUK O
NPOCTPaHCTBEHHbIX FrEOMETPUYECKNX dourypax, NpeacTaBnNeHHY Ha YyepTexax
N PUCYHKAX;

NPUMEHSATbL MNONYYEHHbIE 3HAHWSA Ha MPaKTUKE: CpaBHMBATb W aHanM3npoBaTb
peanbHble CUTyauuu, NPUMEHATb U3YYEeHHble MOHATUA B NpoLecce noucka
pelweHns mMatemaTuyecku copMynmMpoBaHHOM npobnembl, MOAENUPOBATb
peanbHble CUTyauMM Ha A3blke reoMeTpuu, WuccrnenoBaTb MOCTPOEHHbIE
MOAENM C MCMNONb30BAHNEM FE€OMETPUYECKMX MOHATMIA MU TeopeMm, annapara
anrebpbl, pelwartb npakTU4Yeckue 3adayun, CBsI3aHHble C HaxOXOEHUEM
reoMeTPUYECKNX BEMUNYMH;

UMeTb npeactaBfneHns 00 OCHOBHbLIX 3Tanax pasBUTUA TEOMEeTpUM Kak
COCTaBHOM YacTn pyHOaMeHTa pa3BUTUSE TEXHOMOT M.

K koHUy 11 knacca obyyarowmincsa Hay4mTca:

cBob6O4HO onepupoBaTb MNOHATUSIMU, CBSA3AHHBIMW  C  LMANHOPUYECKOMN,
KOHUYEeCKON U cchepmnyecKom NoBEPXHOCTSAMU, OOBACHATE CNOCOObLI NOMYyYEHUS;
onepvpoBaTtb MOHATUAMU, CBA3AHHLIMW C Tenamu BpalleHUs: LUITMHOPOM,
KOHYCOM, cdpepou 1 wapowm;

pacno3HaBaTb Tena BpalleHnsa (UMNUHAP, KOHYC, cdpepa u wap) N 06bACHATb
cnocobbl Nony4YyeHns Ten BpaLleHus;

KnaccuduumpoBaTtb B3aUMHOE pacrornoXeHue cgepbl 1 NIOCKOCTY;



BblYMCNATb BEMNYMHBI NIEMEHTOB MHOIOrPaHHUKOB M Ten BpalleHnsi, OO bEMbI
“ nrowaan NoBepxXHOCTEN MHOIOrPaHHUKOB U Ten BpalleHUs, reoMeTpudeckux
Ten ¢ npuMeHeHnem opMyIT;

cBoOOOHO onepupoBaTb MOHATUAMM, CBSA3@HHBIMWU C KOMOWHAUMAMWU Ten
BpalLEeHNA W MHOIOrPaHHUKOB: MHOFOrPaHHUK, BMWCaHHLIM B cdepy WU
onncaHHbIN OKoMo cdoepbl, cepa, BMMCaHHAss B MHOrOrpaHHuUK WUNuU Teno
BpalLeHus;

BbIYMCINATbL COOTHOLLUEHUSA MeXay nnowagsaMy noBepxHocTen u obbEmamu
noaobHbIX Ten;

nsobpaxatb M3yvyaemble PUrypbl, BbINOMHATE (BbIHOCHbLIE) MIIOCKNE YEPTEXM
N3 PUCYHKOB NPOCTbIX OOBbEMHbIX Uryp: BuL cBepxy, COOKy, CHMU3Y, CTPOUTb
ceyeHusi Ten BpalleHus;

n3BnekaTb, WHTepnpeTMpoBatb W Npeobpas3oBbiBaTb WHGOpMaUmMo o0
NPOCTPaHCTBEHHbIX FrEOMETPUYECKNX pUrypax, NpeacTaBrieHHY0 Ha YepTexax
N PUCYHKaX;

cBOOOAHO onepupoBaTh NOHATUEM BEKTOP B NPOCTPAHCTBE;

BbIMOMHATbL Onepauun Hag BeKTopamu;

3agaBaTb MAOCKOCTb YpaBHEHNEM B LEKAPTOBOM CUCTEME KOOPAMHAT;

pewaTtb reoMeTpuyeckne 3agaym Ha BblYMCIEHME YINOB MexXay MpsiMbIMU Y
NNOCKOCTAMM, BblYUCIIEHNE PACCTOSHUM OT TOYKM A0 MNSIOCKOCTU, B LEeNoM, Ha
NPUMEHEHNE BEKTOPHO-KOOPANHATHOrO METoAa Npu PeLLEHUI;

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

BbIMOMHATL  M300paeHUs1  MHOrOrpaHHMKOB W TeN  BpalUeHuss  npu
naparnnenbHOM NepeHoce, LeHTparibHON CUMMETPUK, 3epKanbHON CUMMETPUN,
npwv NOBOPOTE BOKPYr NpsiMon, Nnpeobpa3oBaHus nogobus;

CTPOUTb CEYEHUS] MHOFOrPAHHWKOB M TeN BpaLeHUs: CeYeHus uunumHgpa
(mnapannenbHO W NeprneHauKynspHO OCK), ceyvyeHus KOHyca (napasnnenbHble
OCHOBAHUIO 1 NPOXosLine Yepes BEPLUNHY), CEYEHMS LIapa;

MCnonb3oBaTb METOAbl MOCTPOEHUSI CEeYEeHUn: MeTon CrenoB, MeToA
BHYTPEHHEro NPOEeKTUPOBaHMUs, MeTO NepeHoca CEeKyLLLEN NITOCKOCTY;
A0oKasblBaTb reoMeTpudeckne yTBepXaeHus;

NPUMEHSTb FeOMEeTpMYECKME (PaKTbl AN PELLEHNA CTEPEOMETPUYECKNX 3aau,
npegnonaratWmnx HECKOSNbKO LUAroB peLlueHnd, ecnu ycnoBusi NpUMeHeHus
3aJaHbl B IBHOW U HESABHOWN hOpME;

pewaTtb 3agadnM Ha [O0Ka3aTeNnbCTBO MaTeMaTUYeCKMX OTHOLUEHUN U
HaxoXaeHne reoMeTpUdeCcKUX BENUYnH;

NMPUMEHSATb MNpPOrpaMMHblE CpeacTBa W ANEKTPOHHO-KOMMYHUKALMOHHbIE
CUCTEMbI MPU PELLEHNN CTEPEOMETPUYECKUX 3a4au;

NPUMEHSTb MOMYyYEHHbIE 3HAHUS Ha NPaKTUKe: cpaBHMBAaTb, aHanNM3npoBaTb U
oueHMBaTb pearibHble CUTyauuun, NPUMEHATb U3YYEeHHble MOHATUSA, TEOPEMbI,
CBOMCTBa B Mpouecce noucka pelleHnss MatemaTmyeckm copmynmpoBaHHON
npobnembl, MoOAenVpoBaTb pearibHble CuUTyauuMuM Ha A3blke reomeTpun,
nccnegoBatb MNOCTPOEHHbIE MOAENN C  UCMNOSIb30BAHMEM eOMEeTPUYECKUX
MOHATM W TeopeMm, annapata anrebpbl, pelaTtb npakTUyYeckune 3agaudu,
CBSA3aHHbIE C HAXOXOEHUEM reOMEeTPUYECKNX BESTUYUH;

UMeTb npeactaBrneHnsa 00 OCHOBHbLIX 3dTanax pasBUTUS TEOMETPUM  Kak
COCTaBHOW YacTn oyHOaMeHTa pa3BUTUSA TEXHOSTOMNNA.



TEMATUYECKOE NMNJ1IAHUPOBAHUE
10 KINNACC

Ne

HanmeHoBaHue pa3fnenoB U Tem

KonunyecTtBO 4yacoB

KoHTponbHbIe

MpakTnyeckue

ONeKTPOHHbIe
(uncppoBble)

n/n nporpamMmbl Bcero obpasoBaTesibHble
paboTbl paboTbl pecypchbl
1 BBeneHve B cTepeoMeTpuio 23 1
5 B3avmHoe pacnonoxeHue npsiMmbix B 6 1
NpoCTpaHCTBE
3 MapannenbHOCTb NPSAMbIX U NITOCKOCTEN 8
B NPOCTPaHCTBE
4 nepﬂeH,D,VIISyJ'IﬂpHOCTb NPSMbIX U o5
NMOCKOCTEN B MPOCTPAHCTBE
5 Yrnbl n paccToAHUA 16 1
6 MHororpaHHuKK 7 1
7 BekTopbl B npocTpaHcTBe 12
8 lMoBTOpEHNE, o6o6u.|,eHv1e " 5 5
cMcTeMatumsauns 3HaHum
OBLEE KOJIMYECTBO YACOB MO NMPOIrPAMME 102 6 0




11 KIACC

Konu4yecTtBO 4YacoB ONeKTPOHHbIe
HaunmeHoBaHMe pa3genoB n Tem nopoBble
Ne n/n nPOrpaMMmb pasAa Beero KoHTponbHble | [lpakTuyeckue E)uﬁpCEEOBaTeLbeIe
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 noBepxHOCTN N OO BbEMBI 9 1
Kpyrnbix Ten
6 [BWXeHus 5 1
- MoBTOpEHNKE, 0606LueHv1e " 17 5
cucTtemaTusaumsi 3HaHumn
OBLUEE KOJIMYECTBO YACOB MO 102 8 0
NMPOIrPAMME







NOYPO4YHOE NMNIAHUPOBAHUE

10 KINACC
KonuyectBO 4YacoB OneKTPOHHbIe
Ne Hata uucpoBble
n/n Tema ypoka Bcero KoHTponkHule  lpaktuyeckue M3yyeHus | obpasoBaTesibHble
paboTbl paboTbl

pecypchbli

OcHoBHble NpasBuia n3obpaxeHus
Ha pPUCYHKEe NTOCKOCTH,
napannenbHbIX NPAMbIX
(oTpeskoB), cepeanHbl OTpeska

MoHATMA CTEepeOMETPUN: TOYKA,
npsimasi, NI0CKOCTb,
npoctpaHcTBO. OCHOBHbIE
npaBuna n3obpaxeHus Ha
PUCYHKE MITOCKOCTH,
napannenbHbIX NPAMbIX
(oTpeskoB), cepeaunHbl oTpeska

MoHATMSA: Nnepecekatowmecs
NSIOCKOCTU, NepeceKaroLmnecs
npsiMasi U NNOCKOCTb;
NnoslynpoCTPaHCTBO

MoHATMA: Nnepecekatowmecs
NSIOCKOCTU, NepeceKaroLmecs
npsiMast U NOCKOCTb;
NnoJslynpoCTPaHCTBO

MHororpaHHukn, nsobpaxeHue
NPOCTENLUNX NPOCTPAHCTBEHHbIX

douryp, HeCyLLLeCTBYIOLLNX
00beKkToB

MHororpaHHuKM, nsobpaxxkeHune
NPOCTENLLNX NPOCTPAHCTBEHHbIX

douryp, HeCyLLEeCTBYHOLLNX




00bEKTOB

AKCMOMbI CTEPEOMETPUN U
nepsble CNeacTBUS U3 HUX

AKCMOMbI CTEPEOMETPUN U
nepsble CNeacTBUS U3 HUX

AKCMOMbI CTEPEOMETPUN U
nepBble CNeacTBUSA U3 HUX.
Cnocobbl 3agaHuns NpsAMbIX U
NMOCKOCTEN B MPOCTPAHCTBE.
O603HavYeHNsa NpAMbIX U
NSIOCKOCTEN

10

N3obpakeHne ceveHnn
nupamugbl, Kyb6a n npusmel,
KOTOpble NPOXOAAT Yepes ux
pébpa. N3obpaxeHune
nepecevYeHnst NoSTy4eHHbIX
nrockocten. PackpawumBaHue
NMOCTPOEHHbIX CEYEHUI Pa3HbIMU
uBeTamm

11

N3obpakeHne ceveHnn
nupamMmmnapl, Kyda n npuambl,
KOTOpble NPOXOoAAT Yepes ux
pébpa. N3obpaxeHune
nepeceveHms NosyYeHHbIX
nrockocten. PackpawumBaHue
NOCTPOEHHbIX CEYEHUI Pa3HbIMU
uBeTamm

12

N3o06paxeHne ceveHum
nupamugbl, Kybéa n npuamel,
KOTOpble NPOXOAAT Yepes nx
pébpa. N3obpaxeHune
nepeceveHnst NOSTyYeHHbIX
nnockocten. PackpalumBaHune




MOCTPOEHHbIX CEYEHUI Pa3HbIMU
useTammu

13

N3o0b6paxeHne cedyeHunm
nupamugbl, kyba n npusmel,
KOTOpble NPOXOAAT Yepes uX
pébpa. N3obpaxeHune
nepeceveHnst NoOSTyYeHHbIX
nrockocTten. PackpawumBaHue
NMOCTPOEHHbIX CEYEHMI Pa3HbIMU
uBeTamm

14

MeToa cnegoB Ans NOCTPOEHUSA
cevyeHunmn

15

MeToa crnenoB Anst NOCTPOEHMS
ceyeHun. CBonCTBa NnepeceyeHunm
NPSIMbIX N NNOCKOCTEN

16

MeTopn cnegoB Anst NOCTPOeHUs
ceyeHun. CBoMCTBa NnepeceyeHuni
NPSIMbIX W NNIOCKOCTEN

17

lMocTpoeHune ceyveHnin B
nupammnge, kybe no Tpém Toukam
Ha pébpax. Co3gaHne BbIHOCHbIX
YyepTexen 1 3annchb LWaros
NOCTPOEHUst

18

MocTpoeHune ceveHnn B
nupamuge, Kkybe no Tpém Toukam
Ha pébpax. Co3gaHme BbIHOCHbIX
yepTexen 1 3annchb LIaroB
NOCTPOEHUS

19

MocTpoeHune ceveHnn B
nupammge, kybe no Tpém Toukam
Ha pébpax. Co3gaHme BbIHOCHbIX
yepTexeun n 3anuchb LLIAros
NOCTPOEHUSsI




20

[MocTpoeHue ceyveHnin B
nupamuge, kyée no Tpém To4kam
Ha pébpax. Co3gaHme BbIHOCHbIX
YepTexewn n 3anuchb Laros
NOCTPOEHNS

21

[MoBTOPEHNE NNAHUMETPUN:
Teopema 0 NponopLMOHarnbHbIX
oTpeskax. Nogobue
TPEYronbHUKOB

22

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

23

KoHTponbHas paboTa "AKCMOMBI
crepeomeTpun. CeverHns"

24

B3anmHoe pacnonoxeHue npsambix
B MPOCTPaHCTBE.
CkpeLumBatoLmecs npsimble.
Mpu3HaKn ckpeLnBaroLLMXCS
npsmblx. MapannensHble NpsiMble
B NPOCTpaHCTBE

25

Teopema 0 cyLLecTBOBaHUN U
€ANHCTBEHHOCTU NpsaAMON
napannenbHon gaHHOWN NPSIMOW,
NPOXoAsLLEN Yepes TOUKY
NPOCTPaHCTBa M He nexawlen Ha
AaHHoW npsaMoun. Jlemma o
nepeceyeHUn napannenbHbIX
NPSIMbIX MIOCKOCTbHO

26

MapannenbHOCTb TPeX NPsIMbIX.
Teopema o TpExX napannenbHbIX
npsimbiX. Teopema o




CKpeLlmnBakLWmnXcd npAamMbIxX

27

MapannenbHoOe NPoeKTUpoBaHUE.
OcHoBHbIe CBOWCTBA
napannesnibHOro NPOeKTUPOBaHUS.
N3o06paxkeHne pasHbix ouryp B
napasnnenbHon Npoekumm

28

LleHTpanbHasa npoekums. Yron c
COoHanpaBfieHHbIMW CTOPOHaMM.
Yron mexagy npsimbimu

29

3apa4ym Ha gokasaTenbCcTBO U
nccnegoBaHue, cBA3aHHbIE C
pacnonoXxeHMeM npsiMbix B
NpPoCTpaHCcTBe

30

[MoHATMA: napannensHOCTb
NPSIMOW M NNIOCKOCTU B
npocTtpaHcTse. NpuaHak
napannenbHOCTU NPSIMOKn n
nnockoctn. CBonctea
napannenbHOCTU NPSIMOK n
NSIOCKOCTH

31

"eomeTpuyeckne 3agadm Ha
BbIYMUCIEHME U JOKa3aTENbCTBO,
CBSI3aHHblE C NapannesibHOCTbIo
NPSIMbIX 1 NSTOCKOCTEN B
NPOCTpPaHCTBE

32

lMocTpoeHue ceveHuns,
NPOXOASALLEro Yepes AaHHYH0
NPSIMYIO Ha YepTexe u
napannenbHoro gpyron npsiMomu.
Pac4éT oTHOLIEHNN

33

MapannenbHas npoekuus,
npUMeHeHne Ons NoCTPoeHus
ceyeHumn kyba u




napannenenunega. Ceoncrsea
napannenenunega v Npu3mb

34

MapannenbHble NNOCKOCTW.
Mpn3Haku napannenbHOCTN ABYX
MIIOCKOCTEN

35

Teopema 0 napannesibHoCTU U
€NHCTBEHHOCTHN MNOCKOCTH,
NpoxoasiLen yepes TOYUKY, He
npuHagnexawy aHHOM
NAOCKOCTU U CNeacTBUSA U3 HEE

36

CeowcTBa napannesibHbIX
MSIOCKOCTEN: O NapannenbHOCTM
NpsIMbIX NepeceveHnst Npu
nepeceyeHnmn OByx
napannesnbHbIX NNOCKOCTEN
TPeETLEN

37

CowicTBa napannesnbHbIX
nnockocTten: o6 oTpeskax
napannenbHbIX NPAMbIX,
3aKITHOYEHHBIX Mexay
napannenbHbIMU NITOCKOCTAMU; O
nepeceveHMm NPsIMoKn ¢ ABYMS
napanfiesibHbIM1 NI0CKOCTAMM

38

lNoBTOpeHue: Teopema lNudparopa
Ha MOCKOCTU

39

HOBTOpeHI/IeZ TPUroHomeTpuna
NPAMOYToJiIbHOIro TpeyroJjibHuKa

40

CeowucTtBa Kyba 1 NpsAMOoyrofbHOro
napannenenuneaa

41

BbluncneHvne onvH oTpeskos B
Kybe 1 NnpsaMoyrofnibHOM
napannenenunene

42

[MepneHauKynapHOCTb NPAMOK U




nyockocTu. MNpusHak
nepneHauKynapHOCTU NPSIMON U
NOCKOCTH

43

[MepneHanKyNApHOCTbL NPSAMON U
nnockocTu. MNpusHak
nepneHanKynapHOCTN NPSIMON U
NSIOCKOCTH

44

Teopema 0 cyLLecTBOBaHUN U
€NHCTBEHHOCTU NPSIMON,
NpoxoasLlen yepes TOYKy
NPoOCTpaHCTBa U
nepneHanKynApHOM K NiIOCKOCTU

45

lMnockoctn n nepneHankyndpHbie
MM MNMpsAMbl€ B MHOTOrpaHHMKax

46

MnocKoCcTM 1 NepneHanKynsipHble
UM MpsSIMble B MHOFOrPaHHUKax

47

MepneranKynap 1 HaKMoHHasl.
MocTpoeHne nepneHanKynspa uns
TOYKM Ha NPSIMYHO

48

MepneHanKynap U HAKIMOHHas.
MocTpoeHne nepneHaunkynsipa n3
TOYKW Ha NPSIMYHO

49

Teopema o TpPEX
nepneHavkynapax (npsmas u
obpaTtHas)

50

Teopema o Tpéx
nepneHankynsapax (npsimas u
obpartHas)

51

Yron mexay ckpelmBaowmmmncst
npsAMbIMUA

52

Mouck nepneHanKynsipHbIX
NPSIMbIX C MOMOLLbO




nepneHanKynsipHbIX NIOCKOCTEW

53

OpToroHansHoOe NPOEKTMPOBaHME

54

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

55

MocTpoeHne ceveHun kyba,
Np13Mbl, NPaBUbBHON NMpamMuabl C
NMOMOLLIbIO OPTOroHarnbHOM
npoekunmn

56

CummeTpusa B NPOCTpaHCTBE
OTHOCMUTESTbHO MIIOCKOCTY.
[MnockocTn cummeTpuin B
MHOrorpaHHuKax

57

Mpu3Hak nepneHanKynspHoOCTH
MPSIMOW M NNOCKOCTU Kak
crnencTevMe CUMMETPUM

58

MpaBunbHbIE MHOIOrPaHHNKN.
Pac4éT paccToaHnn OT TOYKK O
NIOCKOCTH

59

MpaBunbHbIE MHOIFOrPaHHNKNA.
Pac4éT paccToaHnn OT TOYKM O
NIOCKOCTH

60

Cnocobbl onycTuTb
nepnenHankynspbl: CUMMeTPUS,
CABMI TOYKM MO NapannenbHOn
npPsAMOWN

61

Casur no HenapannenbHom
NPAMOW, N3MEHEHME PacCTOSIHUN

62

KoHTponbHas paboTa "B3anmHoe
pacnonoXeHme npsiMbIx 1
NIOCKOCTEN B NPOCTPaHCTBE"




63

[MoBTOpEHMeE: yron mexay
NPAMbIMWU Ha NJTOCKOCTH,
TPUrOHOMETPUS B MPOU3BOSILHOM
TpeyrosibHUKe, Teopema
KOCUHYCOB

64

[MoBTOpEHME: yron mexay
CKpeLLUMBaLLNMUCA NPSMbIMU B
npoCTpaHCTBe

65

FeomeTpmquKme mMeTobl
BbIMUCITIEHNA yrna Mexagy
npAMbIMU B MHOIForpaHHmMKax

66

[ByrpaHHbin yron. CBONCTBO
NNHENHBbIX YrOB ABYrPaHHOIo
yrna

67

MepneHanKynsipHble NNOCKOCTH.
CsovicTBa B3aMHO
nepneHanKynsapHbIX NI0CKOCTEN

68

[Mpu3Hak nepneHanKynsipHOCTU
NyIOCKOCTEN; TeopemMa O NMpPsiMon
nepeceveHns ABYyX NNOCKOCTEN
nepneHanKyNApHbIX TPETbEN
NOCKOCTH

69

MpsimoyronbHbIN
napannenenunen,; Kyo;
N3MepeHnd, CBOUCTBa
NPAMOYrOSIbHOMO
napannenenunega

70

Teopema o gnaroHanu
NPSAMOYTOSIbHOro
napannenenunega v cneactave
n3 Heé

71

CtepeomeTpuyeckmne u
npuknagHble 3agayu, CBA3aHHbIe




CO B3aMHbIM pacnosioXXeHnem
NpPAMBbIX 1 MNMJ1IOCKOCTU

72

MNMoBTOpEHUE: CKpeLLMBatoLLmMecs
npsimble, NapannesnbHble
MIOCKOCTU B CTaHOAPTHbIX
MHOrorpaHHuMKax

73

Mapa napannenbHbIX NIIOCKOCTEN
Ha CKpeLLMBaoLLMXCS NPSMbIX,
paccTosiHue Mexay
CKpeLLUMBaOLLMMUCA NPSMbIMU B
NPOCTbIX CUTYyaUNAX

74

PaccTosiHue ot Touykn o
NSIOCKOCTU, pacCTosIHME OT
NPSIMOW 0 NSIOCKOCTU

75

BbluncneHne pacctoaHun mexay
CKpeLLMBaoLLNMUCA NPSMbIMU C
MOMOLLIbIO NEePNEHaNKYNSAPHON
NOCKOCTH

76

TpéxrpaHHbI yros, HepaBeHCTBa
AN1S TpexXrpaHHbIX yrroB. Teopema
Mndparopa, TeopemMbl KOCUHYCOB U
CUHYCOB 4151 TPEXTPAHHOro yrna

77

OnemMeHTbl cdhepudeckom
reomeTpun: reogesnyeckme nNMHUm
Ha 3emne

78

KoHTponbHas pabota "Yrnbl u
paccTosHusa"

79

CuctemaTtusaums 3HaHU
"MHOrorpaHHuK 1 ero anemMeHTb!"

80

Mupamnga. Bugbl nupamug,.
[MpaBunbHasa nupamuaa

81

lMpu3ma. MNpssmaga n HaknoHHas




npuamsbl. MpaBunbHas npusama

Mpamon napannenenunes,

82 NPSAMOYTOJIbHbIN 1
napannenenunea, kyo

83 Bbinyknbie MHOTOrpaHHUKM. ”
Teopema dnnepa
Bbinyknble MHOrorpaHHuKM.

84 Teopema Ounepa. lNpaBunbHble U 1
nonynpasunbHblE MHOrOrPaHHUKM

85 KoHTponbHas paboTta 1
"MHororpaHHukn"

86 [MoHATWEe BEKTOPA Ha NNOCKOCTU U 1
B MPOCTPaHCTBE

87 CyMma BeKTOpoB 1

88 PasHocTb BekTOpOB 1

89 [MpaBuno napannenenuneaa 1

90 YMHOXeHMe BEKTOpa Ha YMCno 1
PaanoxeHue BekTopa no 6asucy

91 TPEX BEKTOPOB, HE Nexalumx B 1
OLHOW NJSIOCKOCTH

92 CkansipHoe npousBegeHue 1

93 BbluncneHve yrna mexay 1
BEKTOpPaMu B NPOCTPaHCTBE

94 [MpocTenve 3agayvm c BeKTopamu 1

95 [MpocTenwre 3agaym ¢ BEKTopamm 1

96 [MpocTenwve 3agayvm c BeKTopamu 1

97 [MpocTenwve 3agayvm Cc BeKTopamu 1

98 0606u3,eHme N cuctemaTmnsayus 1
3HaHUN

99 O606LeHre 1 cuctemaTusaums 1

3HaHUN




100 NTorosasa koHTposbHas pabota 1

101 NTorosas koHTposibHasi paboTta 1

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

OBLUEE KONMYECTBO YACOB MO
NMPOrPAMME

102




11 KIACC

Ne
n/n

Tema ypoka

KonuyecTBO YacoB

KoHTponbHble

Bcero
paboTbl

MpakTnyeckne
paboTbl

Oarta
M3yYeHus

ANEeKTPOHHbIe
undpoBble
obpa3oBaTenbHble

pecypcbl

lMoBTOpeHune Tembl "KoopauHaThl
BEKTOpa Ha NfI0CKOCTU U B
npocTpaHcTee"

MoBTOpeHme Tembl "CkanspHoe
npousBegeHne BeKTopoB"

MNoBTOpeHmne Tembl "BbluncreHne
yrna Mexay Bektopamu B
npocTpaHcTee"

MoBTOpEHMe Tembl "YpaBHeHne
npsMou, Npoxogsuien Yyepes ase
TOYKN"

YpaBHeHWe NnockocTu, HopMarb,
ypaBHEHMeE NSI0CKOCTU B OTpe3Kax

YpaBHeHWe NnockocTU, HopMarb,
ypaBHEHMe NSI0CKOCTU B OTpe3Kax

BekTopHOoe npounsseaeHne

JInHenHble HepaBeHCTBA,
NMHEeNnHoe nporpamMmmMmpoBaHmne

JInHenHble HepaBeHCTBA,
NMHEeNnHoe nporpamMmmMmpoBaHmne

10

AHanunTuyeckne mMetTodbl pacyéta
yrna mexay npsiMmbiMn B
MHOrorpaHHuKax

11

AHanuTnyeckme MeToabl pacyéTa
yrna mexagy nnockoCcTsiMu B
MHOrorpaHHu1Kax




12

dopmyna paccTosiHUsi OT TOYKU
[10 NNOCKOCTU B KoopAMHaTax

13

HaxoxaeHue paccTosHum oT
TOYKM [0 NNOCKOCTU B Kybe

14

HaxoxaeHue paccTtosiHui oT
TOYKW A0 NSOCKOCTU B
npaBunbHON NMpamMunae

15

KoHTponbHas paboTta
"AHanntnyeckasa reometpums"

16

CeueHus MHOrorpaHHmMKOB:
CTaHAapTHbIE MHOIOrpaHHUKN

17

CeyeHunss MHOrorpaHHUKOB: MeTo/
crnenos

18

CeyeHnsa MHOrorpaHHNKOB:
CTaHOapTHbIE MIOCKOCTH,
nepeceyeHunst NPAMbIX U
NoCcKOCTen

19

MapannenbHble NpsiMble U
MAOCKOCTW: NapannenbHble
ceyeHus

20

MapannenbHble NpaMbIe U
NSIOCKOCTU: PaCHET OTHOLLEHUN

21

I'Iapanneanble npamMbie U
MMOCKOCTWU: yIribl MeXay
CKpeLnBavLwnMnca npambiMmn

22

MepneHanKynapHble NpPsSMble U
NAOCKOCTU: CTaHAapTHbIE Napbl
nepneHanKynsapHbIX NIOCKOCTEN U
NPSIMbIX, CUMMETPUM
MHOrorpaHH/UKOB

23

MepneHanKynapHbie NpsMble 1
MIIOCKOCTU: TEOPEMA O TPEX




nepneHankynapax

24

MepneHankynapHble NpsMble U
NAOCKOCTU: BbIYUCIEHNUS OJTNH B
MHOrorpaHHuKax

25

MoBTOpeHue: nnowaan
MHOrOYronbHUKOB, (OOPMYIbl AN
nnowaaen, coobpaxxeHus
nopobus

26

MoBTOpeHue: nnowaan
MHOrOYronbHUKOB, (OOpMYIbl AN
nnowanen, coobpaxeHusi
nogobus

27

MoBTOpEHue: nnowaan
MHOrOYronbHUKOB, (OOPMYIbl ANs
nnowaaen, coobpaxeHus
nogobusa

28

Mnowaan ceyeHmn
MHOrOrpaHHMKOB: nroLaau
NOBEPXHOCTEN, pa3pe3aHuns Ha
yacTu, coobpaxkeHns nogobus

29

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

30

KoHTponbHas paboTta
"lNoBTOpPEHNE: MHOTOrpaHHUKM,
CeYeHuss MHOrorpaHH1KoB"

31

O6beém Tena. Obbem
NPSIMOYroSibHOro
napannenenunega

32

3apaum 06 yasoeHum kyba, o
KBagpaType Kyba; 0 Tpucekumm
yrna




33

CtepeomeTpuyeckue 3agayu,
CBsI3aHHbIE C OOGBEMOM
NPSAMOYrOfbHOro
napannenenunea

34

MpuknagHblie 3agayn, CBA3aHHbIE
C BblYMCIEHMEM 0ObEMA
NPSIMOYrOSIbHOro
napannenenunega

35

O6béM npssmon Npu3mbl

36

CtepeomeTpuyeckue 3agayu,
CBSI3aHHbIE C BbIYNCNEHNEM
06BbEMOB NPAMON MNPU3MBbI

37

MpuknagHble 3agayun, CBA3aHHbIE
C 06BLEMOM NPSAMON MPU3MBbI

38

BbluncneHne o6bEmMOB Ten ¢
NOMOLLLbIO ONpeaenéHHoro
nuterpana. O6bLEM HaAKNOHHON
NpuU3mb

39

BbluncneHne o6EMoB Ten ¢
MOMOLLIbIO OnpeaenéHHoro
nuterpana. O6LEM nnpammabl

40

dopmyna o6bEMa nnpammabl.
OTHoweHne 06beMOB Nupammg
obwum yrrnom

41

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

42

CtepeomeTpuyeckune 3agayu,
CBd3aHHble C OObEMaMU
HaKNOHHOW NPU3Mbl

43

CtepeomeTpuyeckne 3agayn,
CBsi3aHHble C 0ObEMaMU




nmpamMmumabl

44

MpuknagHble 3agayvm nNo Teme
"O6bEMbI TEN", CBA3AHHbIE C
06bEMOM HAKNOHHON NPU3MbI

45

MpuknagHble 3agaym No Teme
"OObEMbI TeN", cBA3aHHbIE C
06bEMOM Nnpammabl

46

MpumeHeHne 06BHLEMOB.
BblumcneHne pacctosaHusa o
MSI0CKOCTM

47

KoHTponbHas pabota "O6bém
MHOrorpaHHuka"

48

Lnnungpuyeckas NnOBEPXHOCTb,
obpasyloume LmIMHapu4ecKon
NMOBEPXHOCTH

49

UunuHap. Mpamon kpyrosom
unnuugp. MNnowanes NnoBepxHOCTH
yunuHapa

50

KoHun4yeckasi NnOBEPXHOCTb,
obpasyroLime KOHNYECKOM
noBepxHocTn. KoHyc

51

CeueHune KoHyca NnoCcKOCTbIO,
napannenbHON NIIOCKOCTU
OCHOBaHuA

52

YceuéHHbIn koHyc. 3obpaxeHne
KOHYCOB N YCEYEHHbLIX KOHYCOB

53

Mnowaab 60KOBOM NOBEPXHOCTMU
1 NOSTHOM NOBEPXHOCTM KOHYCa

54

Mnowaab 60KOBOM NOBEPXHOCTMU
1 NOSTHOM NOBEPXHOCTM KOHYca

55

CTepeomeTpuyeckme 3afaqm Ha
[10Ka3aTenbCTBO U BblYUCNEHME,




NOCTPOEHMUEM CEYEHUN
uunmHapa, KoHyca

56

CtepeomeTpuyeckue 3agaym Ha
AoKasaTenbCTBO M BblUYUCIIEHNE,
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
cpepbl NnockocTbio. Bua n
n3obpaxeHune wapa

61

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

62

YpaBHeHue cdepsbl. MNnowanb
cpepsbl 1 e€ YacTen

63

CummeTpus cpepsbl 1 Wwapa

64

CtepeomeTpuyeckue 3agaym Ha
A0Ka3aTenbCTBO U BblYMCIEHNE,
CBS13aHHbLIE CO chepomn 1 Lapom,
NOCTPOEHMEM UX CEYEHUN
NMOCKOCTLIO

65

CtepeomeTpuyeckue 3agaym Ha
A0Ka3aTenbCTBO U BblYUCIIEHME,
CBS13aHHbIE CO chepon 1 Lapom,
NOCTPOEHMEM UX CEYEHUN
NNOCKOCTbIO




66

MpuknagHble 3agayn, cBA3aHHbIe
CO chepor n wapom

67

[MoBTOpEHUNE: OKPYKHOCTb Ha
NSIOCKOCTU, BblYUCIIEHUS B
OKPY>XHOCTU, CTaHAapTHbIE
nogobusa

68

PasnnyHble koMOGuHauum Ten
BpaLwleHna 1 MHOrorpaHHMKoOB

69

3agaun no teme "Tena u
NoBEPXHOCTK BpaLLleHns"

70

3apaum no teme "Tena un
NoOBEPXHOCTU BpaLleHns"

71

KoHTponbHas paboTa "Tena u
NoBEpPXHOCTU BpaLleHns"

72

O6bém umnungpa. Teopema 06
obbéMe NpsAMOro umnuHapa

73

BbluncneHne o6bLEMOB TEN C
NOMOLLbIO ONpeaenéHHOro
nHterpana. O6bLEM KOoHyca

74

Mnowaan 60KoBOW M NMNOSTHOM
NOBEPXHOCTM KOHyca

75

CtepeomeTpuyeckue 3agaym,
CBSI3aHHbIE C BblYUCNEHNEM
00bEMOB UMNMHApPa, KOHyca

76

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

77

O6bEM Wwapa 1 WapoBoro
cekTtopa. Teopema 06 06bEME
wapa. Nnowagb cdepsbl.
CtepeomeTpuyeckmne 3agayn,
CBSI3aHHbIE C BblYUCIIEHMEM




06bEMOB LWapa, LWapoBoro
CerMeHTa M LapoBoro cekropa

78

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

79

MoaobHble Tena B NPOCTPaHCTBE.
N3meHeHne ob6bEma npwu
nogobuun. CtepeomeTtpunyeckme
3aJa4un, CBA3aHHbIE C
Bbl4MCNeHnem o6 bEMOB Ten u
nsowagen NoBepxXHoOCTeN

80

KoHTponbHas paboTa "lNnowanm
MOBEPXHOCTN N OOBEMBI KPYTIIbIX
Ten"

81

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

82

Buabl oBmxeHun: napannenbHbli
nepeHoc, LeHTpanbHas
CUMMETpPUS, 3epKanbHas
CUMMETPUS, NOBOPOT BOKPYr
npsAMON

83

MpeobpasoBaHnsa nogobus.
Mpsimas n cpepa Sunepa

84

[feomeTpuyeckme 3agaym Ha
npMMeHeHne OBUXeHUs

85

KoHTponbHaa paboTta "BekTopsbl B
npocTpaHcTee"

86

O6o6watouiee nostopeHme 11




NOHATMI N METOLOB Kypca
reomeTpun 10—11 knaccos,
cucTtemMaTmsauunsa 3HaHun:
"MapannenbHOCTb NPSAMBIX U
NSIOCKOCTEN B NPOCTpaHCTBE"

87

O6o6uwatouiee nostopeHne 11
NMOHATUA N METOO0B Kypca
reomeTpun 10—11 knaccos,
cuctemaTmnsauus 3HaHUN:
"BeKkTopbl B npocTpaHcTBe"

88

Ob6o0bLwatouiee nostopeHmne 11
NOHATMI N METOLOB Kypca
reomeTpun 10—11 knaccos,
cucTemMaTmsauusa 3HaHun:
"BekTopbl B NpocTpaHcTee"”

89

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

90

O6o6uwatouiee nostopeHne 11
MOHATUW U METOAOB Kypca
reomeTpun 10—11 knaccos,
cuctematmnsayus 3HaHnn: "Obbem
MHOrorpaHHuka"

91

Ob6o0bwatouiee nosropeHmne 11
NMOHATUA N METOO0B Kypca
reomeTpun 10—11 knaccos,
cuctemaTmnsauusi 3HaHUN:
"lNnowanm NoBepXHOCTUN U
006BbEMBI KpYrMbIX TeN"

92

O6o6watouwiee nostopeHme 11
NOHATM M METOLOB Kypca




reomeTpun 10—11 knaccos,
cuctemaTusaumsi 3HaHUNn:
"lnowanm noBepxHOCTN U
06BbEMBI KpYrMbIX Ten"

93

NToroBasi KOHTponbHas paboTa

94

MToroBasi KOHTponbHas paboTa

95

lMoBTOpEHMe, 0600LLEHNE N
cucTemMaTmsauusa 3HaHun

96

NcTopusa passntus
CTEPEOMETPUN KaK HayKn 1 eé
pOSfb B Pa3BUTUN COBPEMEHHbIX
NHXXEHEPHbIX N KOMMbIOTEPHbIX
TEXHONOrnm

97

WcTopus passutus
CTepeoMeTPUMN KaK Haykn un eé
pOSib B Pa3BUTUN COBPEMEHHbIX
NHXXEHEPHbIX N KOMMBbIOTEPHbIX
TEXHOMornm

98

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

99

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

100

WcTopus passutus
CTEepeoMeTpUN Kak Haykn n eé
pOfb B Pa3BUTUN COBPEMEHHbIX
NHXXEHEPHbIX N KOMMbIOTEPHbIX
TEXHONOrnm




NcTopusa passntus
CTEpeoMEeTPUN KaK Haykn n eé
101 posib B pa3BUTUN COBPEMEHHbIX
NHXXEHEPHbIX N KOMMBbIOTEPHbIX
TEexXHomnornm

NcTopusa passntus
CTEepeoMeTpUN Kak Haykm n eé
102 porib B pa3BUTUU COBPEMEHHbIX
NHXXEHEPHbIX N KOMMbIOTEPHbIX
TEXHOmornm

OBLUEE KONMYECTBO YACOB MNO
NMPOrPAMME

102







NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOM NPOrPAMMbI

10 KINACC

Kon

npoBepsieMoro
pe3ynbTaTta

MpoBepsieMble NpegMeTHbIe pe3ynibTaTbl OCBOEHUA
OCHOBHOM obpa3oBaTesibHOW NpPorpamMmmMbl cpegHero oowero
obpa3soBaHuA

7

"eomeTpus

7.1

OI'IGpI/IpOBaTb NOHATUAMWU: TOYKA, NpAaAMad, NIOCKOCTb

7.2

MpUMeEHATb akCMOMbl CTEPEOMETPUM U CIEACTBUS U3 HUX MNpU
peLleHNN reoMeTpu4ecknx 3agay

7.3

OnepupoBatb NOHATUSAMMU: napannenbHOCTb n
nepneHanKynsipHOCTb NPSIMbIX U MAIOCKOCTEN

7.4

Knaccugpuumposate B3auMMHOe  pacrofiokeHue npsmbiX U
NSIOCKOCTEN B NPOCTPAHCTBE

7.5

OnepupoBaTb MOHATUSIMW: ABYrPaHHbIN Yrom, rpaHu ABYrpaHHOro
yrna, pebpo AByrpaHHOro yrna, NMHENHbIN Yron ABYrpaHHOro yrna,
rpagycHasi Mepa AByrpaHHoro yrna

7.6

OnepupoBaTb  MOHATUSIMW:  MHOTFOTPAHHWK,  BbINYKMbIA 1
HeBbINYKIbIN MHOIOrpaHHuK, 3MEMEHTbI MHOrorpaHHuka,
NpaBuIbHbIA MHOTOrpaHHUK

7.7

PacnosHaBaTb OCHOBHble BWObl MHOrFOrpaHHWKOB (NUpamuaa,
npuama, NpsiIMOYronbHbIA Napannenenunen, Kyo)

7.8

KnaccmudumumpoBatb MHOrOrpaHHuMKM, BblIOMpasi OCHOBaHUA ANis
Knaccudpukaumm  (BbiMyKnble W HEBbIMYKNblE  MHOMOrpaHHUKMK,
npaBuUSibHbIE MHOFOrPaHHUKK, MNPSMbIE W  HAKIOHHbIE NPU3MbI,
napannenenuneabl)

7.9

OI'IepI/IpOBaTb NOHATUAMW. ceKkyllas MNOCKOCTb, ceyeHune
MHOrorpaHHMKoOB

7.10

OOGbBACHATL NPUHUMMBLI  MOCTPOEHUSI CEYEeHWU MHOrOrpaHHMKOB,
ncnosnb3ysi MeToq CNeaoB

7.11

CTponTb cevyeHnss MHOrorpaHHMKOB MeTOOOM CredoB, BbIMOMHATb
(BLIHOCHbIE) MIIOCKME YEPTEXM U3 PUCYHKOB MPOCTbIX OOBEMHbIX
duryp: Bug ceepxy, c6oky, CHU3Y

7.12

PewaTtb 3agayM Ha HaxoXOeHue reoMeTpUYEcKUX BEenvYMH Mo
obGpasuam unu anropuTmam, NPUMEHS U3BECTHbIE aHaNUTUYecKne
MeToAdbl MPU PeLleHUM CTaHOapTHbIX MaTeMaTU4eckux 3ajgad Ha
BbIYMCIIEHME PACCTOSIHUIA MeXxay ABYMSI TOYKaMu, OT TOYKM [0
NPsIMOM, OT TOYKMAO MIOCKOCTU, MEXAY CKpeLlMBaloWwuMmcs
NPAMbIMK

7.13

PewaTtb 3agjaum Ha HaxoXpeHue reoMmeTpunvyeckmx BeJiM4nH Mo
o6pa3u,aM nnn anropnTtMmam, npuMeHana n3seCTtHble aHannTn4eckne
MeTodbl MNMpu peweHnn CTaHOdapTHbIX MaTeMaTU4eCKMX 3adady Ha
Bbl4UCIIEHNE YITNOB MeXAy CKpelunBarvwMMUCA npAmMbiMU, Mexay
I'IpFIMOI‘/'I M NNOCKOCTbH, MeXAY NNOCKOCTAMWU, OBYIrpaHHbIX yIrioB

7.14

Bbluncnate 06bEMBLI M nNnowaan NOBEPXHOCTEN MHOMOrpaHHUKOB
(npusma, nuvpamuga) € nNpUMMEHEHWeM OopMysl, BbIMUCNATb




COOTHOLLEHNsI Mexady nnowansmMm noBepxHocTen, ob6beémMamu
nogo6HbLIX MHOrOrpaHHUKOB

7.15

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

dourypsl

7.16

N3BnekaTb, Npeobpa3oBbiBaTb U UHTEPNPETMPOBaTL MHpOpMaLMIO
O MPOCTPAHCTBEHHbIX reOMETPUYECKUX Urypax, npeactaBneHHyo
Ha YepTexax U pUCyHKax

717

MpuMeHATL reomeTpuyeckue drakThbl ans peLieHna
CTepeoMeTpuUYecknx 3agad, npegnosiaralomx HECKONbKO Laros
peLLeHns, ecnn ycrnoBus NpUMeHeHns 3agaHbl B ABHON hopme

7.18

MpyMeHATbL NpocTellme NporpaMMHbIE CPEACTBA M 3NEKTPOHHO-
KOMMYHMWKaLMOHHbIE CUCTEMbI MPU PELLUEHUN CTEPEOMETPUYECKUX
3agau

7.19

MpuBoanTb NpUMMepbl MaTeMaTU4YecKMX 3aKOHOMEpPHOCTeW B
NPUPOAE U XMU3HW, pacno3HaBaTb NPOSIBIIEHVE 3aKOHOB reoMeTpum
B UCKyCCTBE

7.20

MpUMEHSTb NOMYyYeHHble 3HaHMA Ha NpakTUKe: aHanuMsMpoBaTb
pearnbHble CUTyauum W TMPUMEHATb U3YYEHHble TMOHATUS B
npoLecce Noucka pelleHna matemaTuyeckun copmysiMpoBaHHOM
npobnemsbl, MOAENUMPOBaTb peasibHble CcuUTyauuum Ha A3blke
reomeTpun, nccnenosatb NMOCTPOEHHbIE mMogenu C
NCMNonb30BaHMEM FreOMeTPUYECKMX MOHATUM U TeopeMm, annaparta
anrebpbl, pewartb nNpakTMYeckne 3agayvv, CBA3aHHble C
HaXxOoXOeHMEeM reoMeTpn4eCcKnxX BenmymH

11 KNNACC

Koa
npoBepsieMoro
pe3ynbTarta

6

MpoBepsieMble NnpeaMeTHbIe pe3ynbTaTbl OCBOEHUA
OCHOBHOM obpa3oBaTesibHOU NporpamMmmMbl cpegHero oowero
obpa3oBaHus

feomeTpus

6.1

OnepupoBaTb  MOHATUAMW.  LMMMHOPUYECKAs  MOBEPXHOCTb,
o6pasyolime LUNUHOPUYECKON NOBEPXHOCTY, LUMNMHAOP,
KOHWYecKasi NOBEPXHOCTb, 06pasyoLLMe KOHUYECKON NMOBEPXHOCTH,
KOHYC, cpepuyeckas NoBepxXHOCTb

6.2

PacnosHaBaTtb Tena BpalleHus (ULmnmHap, KOHyc, cdepa 1 wap)

6.3

O6bsicHATL cnocobbl NoNyyYeHus Ten BpaLleHns

6.4

KnaccuguumpoBatb  B3auMMHOE  pacnoriokeHne  cdepbl WU
NIOCKOCTU

6.5

OnepupoBaTb  MOHATUAMW:  LUAPOBOM  CErMEHT, OCHOBaHuWe
cerMeHTa, BbICOTAa CerMeHTa, LIapoBOM Croil, OCHOBaHWe
LLIAPOBOro Crosi, BbICOTA LLIAPOBOrO Cros, LAapOBOMN CEKTOp

6.6

Bbluncnate 06bEMbI U Nrowaan NOBEpPXHOCTEN Ten BpalleHus,
reoMeTpUYEeCcKUX Ten ¢ NPUMeEHeHeM popmyI

6.7

OnepupoBaTb MOHSATUSIMW: MHOTOFPaHHUK, BMMUCaHHbLIN B cdhepy U
onncaHHbI okono cdepsbl, cdepa, BNMcaHHasi B MHOTOrpaHHMK UMu




Teno BpaleHus

6.8

BbluMcnAaTe COOTHOWEHMS Mexady nnowagdamMmn noBEePXHOCTEN U
ob6bEMamm NogoOHbIX TeN

6.9

N3o6paxaTb u3ydyaemble Urypbl OT PykM M C MNPUMEHEHUEM
MPOCTbIX YEPTEXKHBLIX NHCTPYMEHTOB

6.10

BbINonHATL (BbIHOCHbIE) MAIOCKME YEePTEXM U3 PUCYHKOB MPOCTbIX
0O6BbEMHbIX Uryp: BUA CBEPXY, COOKY, CHU3Y; CTPOUTb CEYEHMUS TEN
BpaLLeHus

6.11

N3BnekaTb, MHTEPNPETUPOBATL U NpeobpasoBbiBaTh MHpOpPMaLIMIO
O MPOCTPaAHCTBEHHbIX rEOMETPUYECKNX urypax, NpeacTaBneHHyHo
Ha YepTexax U pUCYHKax

6.12

MpuMeHATL reomeTpuyeckue drakThbl ans peLieHna
CTepeoMeTpuYecknx 3agad, npegnosiaralomx HEeCKONbKO Laros
peLLeHns, ecrnn ycrnoBus NpUMeHeHns 3agaHbl B ABHON hopme

6.13

OI'IepI/IpOBaTb NOHATUEM: BEKTOP B MNMPOCTPaHCTBE

6.14

BbINONHATL 4ENCTBUSA CMNOXEHUSI BEKTOPOB, BblYMTaHNSA BEKTOPOB U
YMHOXEHUSI BEKTOpa Ha YUCNO, OOBbACHATb, KakMuMuM CBONCTBaAMM
OHM obnapatoTt

6.15

MpuMeHATbL NpaBuIo Napannenenuneaa Npu CroXeHnn BEKTOPOB

6.16

OnepvpoBaTb  MOHATMAMW:  OEKapTOBbl  KOOpAMHATHI B
NPOCTpaHCTBe, BEKTOP, MoAdyllb BEKTOopa, PaBeHCTBO BEKTOPOB,
KOOpAMHaTbl BeKTopa, Yron Mex[ay BekTopamu, cKanspHoe
NPOM3BEeAeHNE BEKTOPOB, KOMMMHeapHble W KOMMMaHapHble
BEKTOPbI

6.17

HaxoanTb cymMMy BEKTOPOB W MpPOU3BEAEHME BEKTOpA Ha 4MUCIo,
yron mexzay BekTopamu, ckansipHoe Npou3BefeHune, packnagbiBaTb
BEKTOP MO ABYM HEKONNMHEapHbIM BEKTOpaMm

6.18

3apgaBaTb MMOCKOCTb YpaBHEHWEM B [JeKapTOBOM cucteme
koopauHaT

6.19

Pewatb I'IpOCTeIZUJI/Ie reomMmeTpunyeckme 3agaym Ha npuMeHeHue
BEKTOPHO-KOOPAMHATHOIoO MeToaa

6.20

Pewatb 3agayn Ha gokasaTenbCTBO MaTeMaTUYECKMUX OTHOLLEHWUN
N HaxoxgeHune reomMmeTpuyeCKnx BeJNIMYUH Mo o6pa3L|,aM nIin
anroputMmam, npuMeHdaAa Wn3BeCTHble MeTodbl TMNpu peleHnmn
CTaHOapPTHbIX MatTemMaTn4eCKkmnx 3agav

6.21

MNpUMeHATb NpocTelluMe NporpaMMHbIE CPEACTBA M 3NEKTPOHHO-
KOMMYHMWKaLMOHHbIE CUCTEMbI MPU PELUEHUN CTEPEOMETPUYECKUX
3agau

6.22

MpuBoaUTL NpUMepbl MaTeMaTU4YecKMX 3aKOHOMEpHOCTelW B
npupoae v XM3HW, pacrno3HaBaTb NPOSIBIIEHNE 3aKOHOB reOMEeTPUM
B UCKYCCTBE

6.23

[MpyMeHATb NomnyYeHHble 3HaHUA Ha NpakTUKe: aHann3npoBaTtb
pearnbHble CUTyauum W TMPUMEHATb MU3YYEHHble TMOHATUS B
npouecce noucka pelleHuss maTemMmaTu4yeckn copmMyrmpoBaHHOM
npobnembl, MOAENUMPOBaTb pearibHble CcuTyauunm Ha A3blke
reomeTpun, nccrnegoBaTtb NOCTPOEHHbIE Moaenu C
MCNONb30BaHMEM FeOMETPUYECKMX MOHATUMIA M Teopem, annaparta




anrebpbl, pewartb npakTUyeckue
HaxoXaeHNeM reoMeTpUYECKMX BEMNYMH

3ajaudu,

CBA3aHHbIE

c




NMPOBEPAEMbIE 3JIEMEHTbI COOAEPXXAHUA
10 KIACC

Kon

npOBepﬂeMblﬁ ANIeMeHT cogepKaHus

7

eomeTpus

7.1

OcCHOBHble  MOHATMA  cTepeoMmeTpun.  Toyka, npsiMasl,  MNJOCKOCTb,
npocTpaHcTBo. [oHATME 06 akcMoMaTMYECKOM MNOCTPOEHUMUM CTepPEOMETPUN:
aKCMOMbl CTEPEOMETPUM U CreACTBUS U3 HUX

7.2

B3anmHoe pacrnonoxeHve npsiMbIX B MPOCTPaHCTBE: MepecekalLlmnecs,
napannesibHble U cKpelwimBawwmecs npamble. MapannenbHOCTb NPAMbIX U
NMocCKoCcTeM B MNPOCTPaAHCTBE: nNapannenbHble MpsiMble B MPOCTPaHCTBE,
napannesibHOCTb TPEX MPsMbIX, NapanensHOCTb NPSMON U NNOCKOCTU. YTMbIC
COHanpaBfieHHbIMX CTOPOHaMK, Yron Mexay MpsaMbiMA B MNPOCTPAHCTBE.
MapannenbHOCTb  MMOCKOCTEW:  MapannenbHble  MNAIOCKOCTU,  CBOWCTBA
napannenbHbIX MockocTen. [lpocTenume nNpocTpaHCTBEHHbIE Urypbl Ha
NSIOCKOCTU: TeTpaaap, Kyb, napannenenunes, NOCTPOEHME CEYEHUI

7.3

MepneHanKynspHOCTb MPSIMON U MAOCKOCTU: MepneHauKynspHble MnpsMble B
NPOCTpaHCTBe, MpAMble napasnnefbHble U neprneHAnKynsapHble K MNIIOCKOCTH,
NpU3HaK nNeprneHauKynspHOCTM MNPSAMON M MFIOCKOCTU, TeopemMa O MNpsMOMK
nepneHauKynsapHON MroCKOCTU. YTnbl B MPOCTPAHCTBE: Yrosl Mexay npsiMon m
MIIOCKOCTbIO, ABYrpPaHHbIA  Yrosl, JIMHEWHbIW Yyron AByrpaHHOro yrna.
MepneHOuKynap W HaKMOHHbIE: pacCToAHWE OT TOYKA [0 MSIOCKOCTW,
paccTtosiHMe OT NPSAMOW A0 MfOCKOCTWU, MNPOeKumsi ourypbl Ha MIIOCKOCTb.
[MepneHauKynapHOCTb  MMIOCKOCTEN: MNPU3HAK NeprneHauKYNSapHOCTU  OBYX
nyockocTen. Teopema 0 TPEX NepneHauKynspax

7.4

MoHSITUE MHOrorpaHHMKa, OCHOBHbIE 3NEMEHTbI MHOrorpaHHuKa, BbiMyKible W
HeBbINYKIble MHOrOrpaHHWKK, pa3BépTka MHororpaHHuka. Mpuama: n-yronbHas
npuama, rpaHu 1 OCHOBaHMS MPU3MbI, NPSIMAasi U HAKMOHHas NPU3Mbl, GokoBas
M nofHas MNOBEpXHOCTb npuambl. [lapannenenunen, NPSIMOYroSbHbIN
napannenenuneq u ero ceoicTea. MNMupamuaa: n-yronbHas nupaMuaa, rpaHu u
OCHOBaHMe nupamugbl, OokoBasi M MOMHasi MNOBEPXHOCTb NuUpamMuabl,
npaBunbHas M YyceyéHHas nupamuga. OneMeHTbl MpU3Mbl U NMpamuibi.
MpaBunbHblE  MHOFOTPAHHWKW:  MOHSATUE  NPAaBUSIBHOIO  MHOFOrPaHHMKA,
npaBunbHas npuama M nNpaBunbHasi nNupamuaa, npaBuiibHasi TpeyronbHas
nMpammuaa W npaBunbHbIA TeTpasap, ky6. MNpeacrtaBneHve O MNpaBMIbHbIX
MHOrorpaHHuKax: OKTasap, Aodekasdp W ukocasgpyrme CeyeHusi NpusMbl U
nMpamuibi

7.5

CumMMeTpusi B MPOCTPaHCTBE: CUMMETPUS OTHOCUTENbHO TOYKWU, NPSMOMN,
MIOCKOCTU. JNeMeHTbl CUMMEeTpUM B nupamugax, napannenenunegax,
npaBuIbHbIX MHOFOrpaHHMUKax

7.6

BbluncneHne anemMeHTOB MHOrOrpaHHUKOB: pé€bpa, agnaroHanu, yrnel. [Nnowags
OOKOBOM MOBEPXHOCTU W MOSIHOM MOBEPXHOCTU MPSAMON NPU3MbI, Nowagb
OCHOBaHW, Teopema O OOKOBOM MOBEPXHOCTU MNpsmMon npuambl. lnowanb
OOKOBOM MOBEPXHOCTM WM MOBEPXHOCTU MPaBUIbHOM NMpamMuabl, TeopemMa o
nnowaan ycevyéHHon nupamuabl. MNoHATne o6 obvéme. O6BLEM nupamunibl,
npU3Mbl

7.7

MopooGHble Tena B npocTpaHcTBe. COOTHOWEHMS Mexay nnowagsamm
noBepxHocTen, o6 bEmMamm NOJOOHbLIX Ten




11 KINACC

Kon
6

lNMpoBepsieMbin aneMeHT coaepxaHus
'eomeTpus

6.1

LinnuHapryeckas NMOBEPXHOCTb, obpasytowme LMAMHOPUYECKON
NOBEPXHOCTU, OCb LIMNMHOPUYECKOW NOBEPXHOCTU. LIMnmHap: ocHoBaHus ©
GokoBas MOBEPXHOCTb, Obpasylllasi U ocb, nrowaab 60KoBOM M MNOMHOWM
NOBEPXHOCTU

6.2

KoHunyeckasi noBepxHOCTb, Obpasylolume KOHUYECKOM MOBEPXHOCTU, OCb U
BEpLUMHA KOHWYEeCKOW MNOoBepXHOCTU. KoOHyC: OCHOBaHWe W BepLunHa,
obpasyluias n ocb, nnowagb 6OKOBOM M MOSIHON NOBEPXHOCTU. YCEYEHHbIN
KOHyC: 06pasyoLne 1 BbICOTa, OCHOBaAHUSA U GOKOBasi NOBEPXHOCTb

6.3

Cdpepa n wap: ueHTp, paguyc, guameTp, nnowazgb NOBEPXHOCTU cdepbl.
B3anmHoe pacnonoxeHue cdepbl U MAOCKOCTU, KacaTernbHasi NMOCKOCTb K
chepe, Nnowaab cepsbl

6.4

I/I306pa>KeHme TEN BpalWEeHNA Ha MNMJTOCKOCTMU. PassépTKa unnmHgpa n KoHyca

6.5

Kom6uHaumm Ten BpalleHns 1 MHOrorpaHHUKoB. MHOrorpaHHMK, OnmcaHHbIN
OKOJo capepbl, cdepa, BNMcaHHasi B MHOTOrpaHHMUK, UK TENO BpaLLeHUs

6.6

MoHATMEe 006 oObéme. OcHoBHble cBoWcTBa 0O6bEMOB Ten. Teopema 00
00bEMe npsaMoyronbHOro napannenenunega n cnenctensa u3 Heé. OO6BLEM
umnmHgpa, koHyca. O6bém Lwapa 1 nnowags cgepsbl

6.7

MopobHble Tena B npocTpaHcTBe. COOTHOWEHUA Mexay nrowagamm
noBepxHocTen, 06bEMaMm NOAOOHbIX Ten

6.8

CeueHus umnuHapa (napannenbHO WM NeprneHAMKYNsipHO OCK), CeveHus
KOHyca (napannefnibHoe OCHOBaHUI U nNpoxogsiiee 4Yepes3 BEPLUUHY),
ceyeHus wapa

6.9

BekTop Ha nnockoctu n B npoctpaHcTee. CNoXeHne 1 BbluMTaHWE BEKTOPOB.
YMHOXeHMe BeKTopa Ha u4ucno. PasnoxeHne Bektopa MO TPEM
HekoMMnIiaHapHbIM BekTopaM. NMpaBuno napannenenunena. PeweHne 3agau,
CBSI3aHHbIX C NPUMEHEHNEM NpaBun JENCTBUN C BEKTOpaMu

6.10

MpsamoyronbHasa cuctema KoopauHat B NpocTpaHcTBe. KoopanHaTbl BEKTOpPA.
[MpocTenwne 3agavm B KoopAuHaTax. Yron mexay Bektopamu. CkansipHoe
npon3BeneHNe BEKTOPOB. BbluucnenHve yrnoB wmexagy npsamMbiMA ©
NIOCKOCTAMM. KoopanHaTHO-BEKTOPHbIN MeTo[, npu peLleHnn
reoMeTpn4ecKnx 3agad




NMPOBEPAEMbIE HA EI'3 NO MATEMATUKE TPEBOBAHWUA K PE3YJIbTATAM
OCBOEHUA OCHOBHOWU OBPA30OBATEJIbHOU NPOIrPAMMbI CPEAHEIO
OBLUEIN0 OBPA30OBAHUA

Kopn
npoBepsieMoro
TpeboBaHus

NMpoBepsieMble TpeboBaHUA K NpeAMeTHbIM pe3ynbTatam
OCBOEHMUA OCHOBHOM OOpa3oBaTeNnbHOW NporpaMmmMmbl cpeaHero
obuwero obpasoBaHus

BrnageHne wmeTogamu [okasaTenbCTB, anroputMamu pelleHus
3agjay; ymeHuve opMynupoBatb W OnepupoBaTb MNOHATUSMW:
onpenereHve, akcMoma, Teopema, crieicTBme, CBOMCTBO, NPU3HaK,
[0Ka3aTernbCTBO, paBHOCUSbHbIE (DOPMYSIMPOBKU; NPUMEHATL UX;
ymMeHne opmynmposaTb obpaTtHoe M NPOTUBOMOSIOKHOE
yTBEPXAEHWe,  MpUMBOOUTL  MpPUMEpPbl U KOHTPNpUMeEpsI,
ncrnonb3oBaTtb MeTo4 MaTemMaTUdYecKon WHAOYKUMW; NpOoBOAMTb
[OKasaTerlbHble pacCyXOeHus npu pelleHun 3agad, OueHMBaTb
NOrnMYecKkyo MNpPaBUNBHOCTb PacCyXOeHUn; yMeHWe onepupoBaTb
MOHATUMAMMU:  MHOXECTBO, MNOLAMHOXeCTBO, ornepauuum  Hapg
MHOXeCTBaMu; YMeHMe UCMNosSib30BaTb TEOPETUKO-MHOXECTBEHHbIN
annapat ansg onucaHusa pearnbHbIX MPOLEeCCOB U ABMEHUA U Npu
peweHnun 3agad, B TOM 4ucne u3 apyrux yv4ebHbIX npeameTos;
yMEHWe onepupoBaTb MOHATUAMW: rpady, CBA3HbLIA rpad, Aepeso,
UUKI, rpad Ha NMOCKOCTU; YMEeHWe 3aJaBaTb U OnucbiBaTb rpadobl
pasnuyHbiMM cnocobamu; ucnonb3oBaTbh rpadbl MNPy peLLeHnm
3agau

YMeHue onepupoBaTtb MNOHATUAMMW: HaATypanbHOE 4YUCNO, Leroe
4YMCno, CTeneHb C LenbiM Mnoka3aTenem, KOpeHb HaTypasibHOW
CTENEHN, CTEMEHb C pauMoOHanbHbIM MOKa3aTenem, CTeneHb C
AENCTBUTENbHbLIM NoKa3aTenem, norapudm vmcna, CMHyC, KOCUHYC
M TaHreHc npoM3BOSNIBHOIO 4ucrna, OCTaToK No  MOoAynio,
paumMoHanbHOe 4uUCro, WppaunoHanbHOe 4UCMOo, MHOXecTBa
HaTypanbHbIX, LUENbIX, paunoHanbHbIX, OENCTBUTENbHbLIX YUCEN;
YMEHNe Ucnonb3oBaTh NPU3HaKM 4eNMMOCTM, HAMMEHbLUNA 0BLLNIA
AenuTenb N HanMeHbLLee obuee kpaTHoe, anroputMm EBknunga npum
peleHnn 3agay; 3HAKOMCTBO C  PasfnyYHbIMU  NO3ULMOHHBLIMU
CACTEMAMM  CYUCIIEHMS; YMEHME  BbLINOSHATb  BblYMCIEHME
3Ha4YeHUrn U1 npeobpasoBaHMUS BbIPAXEHWA CO CTEeneHsaMn U
norapugmamu, npeobpasoBaHus APOBHO-paLMOHanbHbIX
BbIpaXXEeHWUI; yMeHune onepupoBaTtb NOHATUAMMU:
nocrnegoBaTenbHOCTb, apudpmeTndeckas nporpeccus,
reomeTpuyeckas nporpeccus, OeckoHeYHo ybbiBatoLan
reomeTpuyeckas nporpeccus; yMeHune 3agaBaTtb
nocrnegoBaTenibHOCTU, B TOM 4MCMEe C MOMOLLBbI PEKYPPEHTHbIX
dopMyn; ymeHne onepupoBaTb MOHATUSIMU: KOMIMIIEKCHOE YMCIO,
COMPSPKEHHbIE  KOMMMEKCHble 4ucna, Moaynb W aprymeHT
KOMMMEKCHOro 4ucna, d¢opma 3anMcu KOMMIIEKCHbIX 4Yucen
(reomeTpuyeckas, TpuUroHomeTpuyeckasa U anrebpaudeckas);
YMETb NPOn3BOAUTL apudMeTUyYeckme eNCTBUSA C KOMMIEKCHbIMMU
yncnamu; NpPUBOAUTbL NPUMEPbLI UCMOMb30BaHUS  KOMMMEKCHbIX
yucen; onepuposaTtb MNOHATUSAMU: MaTpuua 2x2 Kn 3x3,
onpeaenuTenb MaTpuLbl, reOMeTPUYECKUI CMbICI onpeaennTens




YMeHve ornepupoBaTtb NOHATUAMM: pauuoHanbHble,
nppaumnoHarnbHble, nokasaTesibHble, CTENeHHble,
norapugmMmmnyeckme, TPUroHOMeTpUyeckme ypaBHEHUS n
HepaBeHCTBa, WX CUCTEMbl; YMEHWEe OnepupoBaTb MOHATUSAMMU:
TOXOECTBO, TOXAECTBEHHoe npeobpasoBaHue, YypaBHeHue,
HepaBEeHCTBO, cuctema ypaBHEHUN n HepaBeHCTB,
PaBHOCUMNBHOCTb YpaBHEHUW, HEPaBEHCTB W CUCTEM; YMeHue
pewaTtb YpaBHEHWHA, HepaBeHCTBA W CUCTEMbl C MOMOLLbIO
pasfiMyHbIX NPUEMOB; pelwaTb YpaBHEHUs,, HepaBeHCTBa WU
CUCTEMbI C NapaMeTpoM; NPUMEHATb YPaBHEHUS, HEPaBEHCTBA, UX
CUCTEMbl [ONS peleHus MaTeMaTuyecknx 3agad u 3agad u3
pasnnyHbIX 06S1aCTEN HAYKM U peanbHOM XNU3HU

YMeHne onepupoBaTb NOHATUAMU: PYHKUKUSA, YETHOCTb (OYHKLMW,
nepnoanyHOCTb dyHKUMN, OrpaHNYeHHOCTb dyHKUMN,
MOHOTOHHOCTb (PYHKUMW, IKCTpeMyM YHKUMU, Hanbonbluee U
HauMeHbLlee 3Ha4yeHus OYHKUMW Ha MPOMEXYTKe, HenpepbiBHas
QYHKUMS, acuMmnToTbl rpaduka QYyHKUMW, nepBas W BTOpas
nponssogHasi (PyHKUUK, reoMeTpUYeCcKUn U (PU3NYECKMN CMbICH
npoun3BogHOM, NepBoobpasHasi, onpeaenéHHbIN NHTEerparn; ymeHue
HaxoauTb acUMNTOTbl rpadumka YHKUUKW, YMEHWEe BbIYUCASATb
NPOu3BOAHbIE CYMMbl, MPOU3BEAEHUS, YAaCTHOrO U KOMMO3ULMK
YHKUMIA, HAXOOUTb YpaBHEHNE KacaTeSlbHOW K rpadpuky yHKUuUWK;
YMEHMEe HaxoguTb MNPOU3BOAHbIE 3NEeMEHTapPHbIX  PYHKLUWNA;
yMEeHMEe  UCNOoMb30BaTb MNPOM3BOAHYIO ONA  UCCnedoBaHUS
dyHKUMA, HaxoouTb HaubonblMe W HauMeHbluMe 3HayYeHus
YHKUMA; CTPOUTb rpacomvkm MHOrOYSIEHOB C UCMOSfb30BaHNEM
annapata MateMaTUyeckoro aHanusa; NpPUMEHSTb MPOU3BOAHYH
ANS HAaXOXOEHUA Haumnydlero peweHus B MpuknagHblX, B TOM
yncrne  coumanbHO-IKOHOMMYECKMX W (DM3MYECKMX  3ajadvax;
HaxoauTb nrowaan M obbEMbl uryp C MOMOLLBID MHTerpana;
NpvBOAUTL  MPUMEPbI  MaTemMaTU4ecKoro MOAEeNMpPoBaHMA C
noMoLLbH AnddepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTb MOHATUAMU: rpadumk yHKuMM, obpaTtHas
dyHKUMS, KomMnosmymsa YHKUNRA, nuHenHas dyHKUMS,
KBagpaTuUdHaa QyHKUMS, paumoHanbHas QyHKUMS, CTeneHHas
dyHKUMS, TPUroHOMeTpUYeckme dyHKUMN, obpaTtHble
TPUroHOMeTpuyeckme dyHKUMN, nokasartesibHas n
norapugmMmmyeckaa  (OyHKUUKW;,  yMeHue  CTpouTb  rpadumkm
N3YYeHHbIX YHKUMA, BbINOMHATL nNpeobpasoBaHus rpadumkos
YHKUMA, UCMONb30BaTb rpadoukn And M3yyYeHus npoLeccoB U
3aBMCUMOCTEN, NPU pelleHnn 3agad  u3  Apyrux  yy4ebHbIX
npegMeToB U 3a4ad M3 pearnibHOW XXU3HW; BblpaxaTb hopmMynamm
3aBMCUMOCTU MeXAy BeSfiMdMHaMu; UCnonb3oBaTb CBOWCTBA U
rpadovkn OyHKUMI ONa peLleHns ypaBHEHUN, HEpaBEHCTB U 3a4au
C napameTpamu; wusobpaxaTb Ha KOOPOWUHATHOW MIOCKOCTU
MHOXEeCTBa peLleHn YpaBHEHNN, HEPABEHCTB U UX CUCTEM

YMeHve peluaTb TEKCTOBble 3a4ayu pasHbIX TUMOB (B TOM Yucne
Ha NPOLEHTbl, JONW U YacTu, Ha ABWXeHue, paboTy, CTOMMOCTb
TOBApOB M YCMNyr, Hanoru, 3agayn u3 obnactu ynpasBrneHusi
MYHLIMU U CEMENHbIMU DMHAHCAMW); COCTaBNSATb BbIPaXEHMS,




YpaBHEHWs, HEpPaBEHCTBA W MX CUCTEMbl MO YCIMOBMIO 3agauu,
nccnegoBaTtb nony4YyeHHoe peLueHue " oLeHnBaTb
npaBAoOnoAobOHOCTL  pe3ynbTaToB;,  yMeHWe  MoAenupoBaTb
pearnbHble CUTyauunm Ha £3blke MaTemMaTWKu, COCTaBNSATb
BbIpaXX€HWs!, YpaBHEHUsI, HepaBEeHCTBaA M X CUCTEMbI MO YCIOBUIO
3agayun, mMccnenoBaTb MOCTPOEHHbIE MOAENU C UCMONb30BaHUEM
annapaTta anre6pbl, MHTEPNPeTUPOoBaTb NOMNYyYEHHbIV pe3ynbTaTt

YMeHne onepupoBaTtb MOHATUAMU: cpeaHee apudmMeTudeckoe,
MeanaHa, Haubonbllee W HauMeHbLuee 3HadYeHus, pasmax,
auncnepcusl, ctTaHaAapTHOE OTKITOHEHUE YNCIOBOro Habopa; ymeHue
n3BnekaTb, UHTEPNPETUPOBATbL UHAOPMALNIO, NPEACTABIIEHHYIO B
Tabnuuax, Ha guarpammax, rpadumkax, oTpakalollyr CBOWCTBA
pearnbHbIX NPOLECCOB N SBMEHWUN; NPEeACTaBnsaTb MHopMaumio ¢
nomowbio Tabnuy M gmarpamm; MUccnegoBaTb CTaTUCTUYECKMUE
AaHHble, B TOM YucCne ¢ NpMMeHeHUeM rpadndeckmx MeToaoB U
3MIEKTPOHHLIX CPeAcTB; rpaduyeckn wmccregoBaTb COBMECTHbIE
HabnaeHns C NOMOLLbK AnarpamMm pacCemBaHUA U FIMHENHON
perpeccum

YMeHne onepunpoBaTb NOHATUAMM: CryYarHbIA ONbIT U CrlydanHoe
cobbITne, BEPOATHOCTb CIly4anrHOro cobbITUS; YMEHUe BbIYUCASATb
BEPOATHOCTb C  UCMOSb30BaHWEM  rpaduyecknx MeTOAOB;
NPUMEHSATb (POPMYIbI CMOXEHUA U YMHOXEHUS BEPOSITHOCTEN,
dopmyny  MonHoun BEPOSATHOCTMH, dopmyny  bepHynnu,
KOMOMHaTOpHble akTbl U POPMYyIbl; OUEHMBaTb BEPOSITHOCTU
peanbHbIX COObITUI; YMEHMe onepupoBaTh NOHATUAMMW: CryYanHas
BeNUYMHa, pacnpegernieHe BeposiTHOCTEW, MaTemaTudeckoe
oXugaHve, Aucnepcus U CTaHOapTHOEe OTKIOHEHWE ClyYyanHown
BENUYUHBI, PYHKUMN pacnpegeneHnsa n niioTHOCTU paBHOMEPHOTO,
NnoKasaTerbHOr0O W  HOPManbHOro  pacnpefeneHvuii; yMeHue
MCnonb3oBaTb CBOWCTBA U3YYEHHbIX pacnpegeneHun  ans
pelweHna 3ajay; 3HAKOMCTBO C MOHATMAMM: 3aKOH OOonbLIMX
yucen, MetoAbl BbIBOPOYHbLIX UCCNefoBaHWUN; YyMEHWe NpUBOAUTL
npuMepbl NPOSBNEHNA 3akoHa OOnblIMX YMcen B MPUPOLHbLIX U
OOLLECTBEHHbIX SBNEHUSX; YMEHMEe OonepupoBaTb MNOHATUAMM:
coyeTaHue, nepecTaHoBKa, 4ncno coyeTaHun, 4Yncrno
nepecTaHoBOK; OnHOM HbloTOHa; ymeHue NPUMEHSATb
KOMOUHATOpPHbIEe PakTbl U pacCyXOeHus Ons peleHna 3ajav;
oueHMBaTb BEPOSATHOCTU peasribHbIX COBObITUIA;  COCTaBNATb
BEPOSATHOCTHYIO MOAeNb W  MHTEpPNpeTupoBaTb MNOMYyYEHHbIN
pe3ynbTart

YMeHvne onepupoBaTb MOHATUSIMU: TOYKa, MNpsiMasl, MMOCKOCTb,
NPOCTPAHCTBO, OTPE30K, Jlyd, BEenuuYMHa Yyrra, nroCKUiA yrom,
ABYrPaHHbIN Yror, TPEXrpaHHbIN Yron, cKkpelumBaLwmnecs npsivblie,
napannenbHOCTb M NeprneHanKYNnsipHOCTb NPSIMbIX U MIIOCKOCTEWN,
yron mexay npsiMbiMu, yron mexay npsiMOi U NMOCKOCTb, Yron
MeXady MNIOCKOCTAMW, paccTosiHMe OT TOYKM [0 MAOCKOCTH,
paccTosiHe MexXay NPSIMbIMU, PacCTOsSIHUE MeXOy MIOCKOCTSMM;
YMEHWEe UCMOoNb30BaTb MpPU pelleHnn 3agay U3ydeHHble dakTbl U
TeopeMbl NNaHUMETPUN; YMEHME OLIEHMBaTL pPa3Mepbl 0OBLEKTOB
OKpYXXaloLLero Mupa; CTpOWUTb MaTeMaTuyeckne Modenu ¢




NOMOLLbID reoMeTpnvecKmnx NMOHATUA U  BENUYUH, pewaTtb
CBA3aHHbIE€ C HUMU NMPaKTU4eCKmMe 3agayum
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YMeHue onepupoBaTb MOHATMSAMWU: Nnowagb Gurypbl, 06HLEM
durypbl, MHOrorpaHHuUK, MNPaBUIIbHbIN MHOFOrPAHHUK, CeYeHue
MHOrorpaHHvuka, ky6, napannenenunen, npusma, nupamunaa,
durypa n noBepxHOCTb BpalLleHUs, UMnnHap, KOHyc, wap, cdepa,
nnowaab cdepbl, nnowans MOBEPXHOCTU NUpamMuabl, NPU3MbI,
KOHyca, uunuHapa, 06BHEM Kyba, NPAMOYrOSIbHOIO
napannenenunega, nuMpaMmubl, nNpU3Mbl, UUNWMHOPA, KOHyCa,
lWapa, pasBépTka MOBEPXHOCTU, CEYEeHUs KOHyca W uunuvHapa,
napannesibHble OCY UM OCHOBAaHWUIO, CeveHue Liapa, NITOCKOCTb,
Kacawowasca cdepbl, UAWNUMHAOPA, KOHYCa; YMEHue CTpOouTb
ceyeHne MHOrorpaHHuka, nsobpaxaTb MHOrorpaHHUKNU, Urypbl u
NOBEPXHOCTN BpaLLeHUs, NX CEeYEHUSA, B TOM YUCre C MOMOLLbIO
9NEKTPOHHbIX  CPencTs; yMEeHne  nNpuMeHATb  CBOWCTBA
reoMeTpuyecknx  uryp, CamMoCToATENbHO  (PopMynMpoBaThb
onpefeneHvs usyvyaemblx dwuryp, BblABUMraTb runotesbl O
CBOMCTBAX M Npu3HaKax reomeTpuyeckux ¢uryp, obOCHOBbIBaTb
WUNU onposepratb UX; YMEHWe NpoBOAUTb Knaccudukaumo uryp
No  pasnUYHbIM  MpuU3HaKaMm,  BbINOMHATL  Heobxoaumble
AONOMNHUTENbHbIE NOCTPOEHNS
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YMeHne onepupoBatb MNOHATUSMU: OBWXXEHWE B MNPOCTPaHCTBE,
napannenbHbli  MEPeHoOC, CUMMETPUSs Ha MNIOCKOCTM U B
NpoCTpaHCTBE, MOBOPOT, npeobpasoBaHve nogobus, nogobHble
durypbl; ymeHne pacnosHaBaTb paBHble W MOAOOHbIE Urypbl, B
TOM 4ucne B nNpupode, UCKYCCTBE, apXUTEKTYpe; MCNOSb30BaTb
reomMeTpuyeckMe OTHOLIEHUS NPW peLleHun 3adadvy; HaxoauTb
reomMeTpuyeckne BenuyuHbl (OsMHa, yron, nnowanb, 06bLEM) npu
peleHnn 3agay 13 Apyrnx y4ebHbiX nNpeameToB U U3 pearnbHOM
XWU3HW; YMEHME BbIYMCNATb FeOMETPUYECKME BENUYMHbI (OMHa,
yron, nnowanb, o6bEM, nnowanb MNOBEPXHOCTH), WCMNONb3yH
n3ydyeHHole OpMynbl M MeTOAbl, B TOM uucre: nnowagb
MOBEPXHOCTU NUpamMuapbl, NpuU3Mbl, KOHyca, UMNUHAPA, nnowiagb
coepbl; 00bLEM Kyba, NpPsSIMOYrofibHOro  MNapannenenuneaa,
nMpaMmuabl, NpU3Mbl, UMNMHAPA, KOHyCa, Lwapa; YMEHUe HaxoauTb
OTHoLleHNe 06bEMOB NOAOGHBIX huryp
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YMeHue onepupoBatb MNOHATUAMU: MNPAMOYrofibHas cuctema
KoopauMHaT, BEKTOp, KOOPAMHATbl TOYKW, KOOpPAMHATbl BEKTOPa,
CyMMa BEKTOPOB, MPOu3BeAEeHNe BEKTOpPa Ha YUCHO, pasfoxeHue
BekTopa no 6asucy, cKansipHoe MpoM3BEeAEHNE, BEKTOPHOE
npoussefeHve, yron Mexay BeKTopaMu; yMeHue WUCMonb30BaTb
BEKTOPHbIN " KOOpANHATHbIN MeToq ans peLueHus
reoMeTpu4ecKknx 3agad v 3agad gpyrmx y4ebHblx npeameTos
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YMeHvne Bblbvpatb NOAXOOAWMA MeTond ANdA pelleHus 3agadw;
NOHUMaHNE 3HAYMMOCTM MaTeEMaTUMKU B WU3YYEHUU MNPUPOAHBLIX W
0OLEeCTBEHHbIX MPOLECCOB W SBMIEHUW, yMeHMe pacrno3HaBaTb
NposiBNeHNe 3aKOHOB MaTeMaTMKM B  WUCKYCCTBE, YMEHWe
NPUBOOUTL MPUMeEPbI MaTeMaTUYECKUX OTKPbITUA POCCUNCKON U
MWPOBOW MaTeMaTU4ECKON HayKu




NEPEYEHDb 3JIEMEHTOB COAEPXXAHUA, MPOBEPAEMbLIX HA El3 MO

MATEMATUKE
Kon NMpoBepsieMbIN 3neMeHT coaepXKaHusA
1 Yuncna m BblYUCEHNSA
1.1 HaTtypanbHble u uenble yicna. lNpusHaku 4enMmocTu LernbiX Yncen
12 PauunoHanbHble yncna. OBbIKHOBEHHbIE U AecATUYHbIe ApOobu, MPOLEHTHI,
BGeCcKoHeYHble nepuoanveckne gpobm
13 ApudmeTnyeckum  KopeHb HaTypanbV|-|017| cteneHn. [HenctBna ¢
apuMeTU4eCKMMN KOPHAMUM HaTypasibHOW CTeNeHn
14 CTeljeHb C uenbiM nokasaTtenem. CTeneHb C paunoHanbHbIM MokasaTenem.
CsowncTBa cTenexHun
15 CWHyC, KOCMHYC W TaHreHC YUCIIOBOro aprymeHTa. ApKCUHYC, apKKOCUHYC,
apKTaHreHc YNCroBOro apryMeHTa
1.6 Jlorapudm yucna. lecatTudHble 1 HaTypasnbHble norapugmel
HencTtButenbHble Yncna. ApudmMmeTnyeckme onepauumn ¢ 4ENCTBUTENbHBIMU
1.7 yucnamu. MNpuBRMxKEHHbIE BbIYUCIEHNUSA, NpaBuia OKPYrieHns, npukuagka m
oLeHKa pesyrbTaTa BblYUCNEHUN
1.8 MpeobpasoBaHme BblpaXXeHUm
1.9 KomMmnnekcHble Yynucna
2 YpaBHEHUS N HepaBeHCTBa
2.1 Llenble n apobHOo-paLmoHanbHble ypaBHEHUS
2.2 MppaumnoHanbHble ypaBHEHUS
2.3 TpuroHomeTpudeckue ypaBHeHUs
2.4 lMokasaTenbHble 1 norapumMuyeckne ypaBHeHUs
2.5 Llenble n apobHo-paLmoHanbHble HepaBeHCTBA
2.6 MppauunoHanbHble HepaBeHCTBa
2.7 lNokasaTenbHble 1 norapudMmnyeckme HepaBeHCTBa
2.8 TpuroHoMeTpu4eckne HepaBeHCTBa
2.9 CunctemMbl U COBOKYNHOCTU YPaBHEHU N HEPABEHCTB
2.10 YpaBHeHVs, HepaBeHCTBA U CUCTEMbI C NapamMeTpamu
2.11 MaTpuua cuctemsl NiMHeHbIX YpaBHeHn. OnpegenuTens MaTpuub
3 PyHKUUN 1 rpadomKu
®dyHKkuMA, cnocobbl 3agaHma  dyHkumn. [padumk  dyHkumn. B3anmHo
3.1 obpaTHble QyHKUMKU. YETHbIE U HeyéTHble dyHKuMKn. [lepuognyeckune
dOYHKUMM
O6nacTb onpegeneHnsa 1 MHOXECTBO 3HayYeHUn yHKuun. Hynu dyHKuuu.
39 [MpomexyTkn 3HakonocTodAHcTBa. [1pOMEXYTKM MOHOTOHHOCTU (PYHKLMMW.
Makcumymbl 1 MUHUMYMbl  (OYHKUMK. Haunbonbliee ©n HauMMeHbluee
3HayeHue PYHKLUN Ha NPOMEXYTKE
33 CteneHHas (bvaKLI,I/ISI C HaTypasnbHbIM W LeMnbiM nokasatenem. Eé ceonctBa
n rpacpmk. CBOMCTBA M rpaduK KOPHS N-OM CTENEHU
3.4 TpuroHomeTpudeckne yHKLMU, NX CBONCTBA U rpadouku
3.5 lNokasaTenbHas u norapndmMmmndeckas PyHKUNN, UX CBONCTBA N rpaduKkn




Toukn paspbiBa. AcuMmnToTbl rpadukoB qyHKUMA. CBOMCTBa (OYHKUMNA,

3.6 HernpepbIBHbIX HA OTpe3Ke
3.7 NocnegoBaTenbHOCTM, CNOCOObLI 3a4aHNA NocneaoBaTENIbHOCTEN
38 ApudmeTnyeckaa n reometpudeckass nporpeccun. Popmyrna  CrioXKHbIX
NPOLIEHTOB
4 Hayana matemaTu4eckoro aHanmsa
4.1 MpounssogHas dyHKuMW. NMpon3BogHble 3NeMeHTapHbIX QYHKLNI
[MpumeHeHne Npon3BOOHOM K UCCnesoBaHUIO (PYHKUMA HA MOHOTOHHOCTbL U
4.2 9KCTpemMyMbl. HaxoxgeHne Hambonbllero M HaMMeHbLUero 3HadYeHus
dOYHKLMM Ha OTpe3Ke
4.3 lMepBoobpasHas. NHTerpan
5 MHoxecTBa 1 noruka
5.1 MHoXecTBO, onepauuu Hag MHoXecTBamu. [Juarpammbl Sunepa — BeHHa
5.2 Jlornka
6 BeposiTHOCTb 1 cTaTUCTUKA
6.1 OnucatenbHasa ctaTucTUka
6.2 BeposiTHOCTb
6.3 KombuHaTopuka
7 eomeTpus
7.1 ®Purypbl Ha NSIOCKOCTU
7.2 [MpsiMble M NAOCKOCTM B MPOCTPAHCTBE
7.3 MHororpaHHuKK
7.4 Tena v NOBEPXHOCTU BpaLLeHNs
7.5 KoopaunHaTbl U BEKTOpPbI
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