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NMOACHUTEJIbHAA 3AMNMUNCKA

eomeTpua senseTca ogHMM M3 6a30BbIX KYpPCOB Ha YpOBHE cpeaHero obuiero
obpasoBaHu4, Tak kak obecnevunBaeT BO3MOXHOCTb U3yHEHUSA UCUUNIIUH €CTECTBEHHO-
Hay4YHOW HanpaBfEHHOCTM N NPeaMETOB r'yMaHUTapHOro uukna. NockonbKy normyeckoe
MbILLNieHne, dopMupyemoe npu  U3yvyeHun oby4valoWmMMnUCa MOHATUMHBIX OCHOB
reomeTpun, nNpwu [okasaTtenbCTBE TeOpeM W MOCTPOEHUN LEnOYKU  NOrnyeckux
YyTBEPXKAEHWI NPU PELLEHNN TEOMETPUYECKNX 3aaY, YMEHME BblABUraTb U ONpoBepratb
rMnoTe3bl HEeMnocpeaCTBEHHO WCMOMb3yITCA NpU  pelleHMnM 3afdad  eCcTeCTBEeHHO-
Hay4YHOro LMKna, B YaCTHOCTM (PU3NYECKNX 3aaau.

Llenb ocBoeHuss nporpammbl y4ebHoro kypca «leomeTpusa» Ha yrnyb6rnéHHom
YPOBHE — pasBuUTME MHAMBUAOYASNbHBIX CMNOCOBHOCTEN OBGyYarLMXCA NpU N3yYEeHUU
reoMeTpun, Kak coctaenswouwen «Matematnkn n nHdopmatukny 4yepes obecneyeHue
BO3MOXHOCTU MpMOBpETEHUS U MCNONb3oBaHUA Gonee rnyboKnx reomeTpuyeckmnx
3HaHUA W OEencCTBUN, CheundUYHbIX FreoMeTpun, U HeobXxoauMbIX ANS YCrnewHoro
npodpeccnoHanbHoro o6pasoBaHns, CBA3aHHOMO C UCNOSIb30BaHMEM MaTEMATUKM.

MpropuTeTHbIMM  3agavyaMyn  Kypca reomMeTpunm Ha yrnybnéHHoOM ypoBHE,
pacLUMpPSOLWLMMU U YCURMBAKOLWNMUK KYpC 6a30BOro ypoBHS, ABNAOTCS:

paclmpeHne npeacTaBneHnss O reoMeTpum Kak 4acTu MUPOBOW KynbTypbl WU
dopMUpoBaHME OCO3HAHNSA B3aUMOCBSA3M FEOMETPUN C OKPYXKaoOLLMM MUPOM;

dopMMpoBaHNe NpeacTaBneHnsa 0 NPOCTPAHCTBEHHbLIX OUrypax Kak O BaXKHENLUNX
MaTemMaTUYECKMX MOLENSAX, MO3BONSAIOWMX OMUCbIBAaTb M M3y4yaTb pasHble SABMNEHUs
OKpY>KaloLWero mMvpa, 3HaHWe MOHATMMHOrO annapaTta no pasgeny «CtepeomeTpus»
y4yebHOro Kypca reomeTpuu;

dopMMpOBaHNE YMEHUSI BNafeTb OCHOBHBIMWU MOHATUSIMM O NMPOCTPAHCTBEHHbIX
durypax M MX OCHOBHbIMW CBOMCTBaMM, 3HaHWe Teopem, QOpPMYyST U YyMeHue ux
NPUMEHATb, YMEHUS1 AOKa3blBaTb TEOPEMbl WM HaxXOAWUTb HecTaHOapTHble Ccnocobbl
pelleHns 3agav;

opMMpOBaHNE YMEHUSI pacrno3HaBaTb Ha 4YepTexax, MOAEensaX U B pearibHOM
MMpPE MHOIOrpaHHMKM 1 Tena BpaLLEeHUs, KOHCTPYMpoBaTb FrEOMETPUYECKNE MOLENN;

opMMpOBaHNE MOHMMAHUA BO3MOXHOCTU aKCMOMAaTUYECKOrO MOCTPOEHMS
MaTtemaTU4Yeckux Teopun, (OpMMPOBaAHME MOHMMAHUS PO aKCMOMATUKM  MpwU
NpOBEAEHNN PACCYKAEHWI;

dopMUpOBaHME YMEHUS BNageTb MeTogaMum [OoKas3aTenbCTB M anropuTMOB
PEeLLUEHNs, YMEHUA MX NPUMEHATb, NPOBOAUTL AOKa3aTelnbHble PacCyXOeHUs B Xode
peleHns CcTepeoMeTpu4ecknx 3agady W 3agady C NPakTUY4EeCKUM CoAep)KaHUeM,
dopMMpoBaHNe NpeacTaBreHnss 0 HeobXxoaMMOCTN AoKa3aTenbCTB NpyM 000CHOBaHMM
MaTeMaTUYECKUX YTBEPXAEHUN M PONU aKCMOMaTUKM B NPOBEAEHMU OeOYKTUBHbIX
paccy>XaeHuu;

pasBMTME W  COBEPLUEHCTBOBAHWE  WHTENNEKTyanbHbIX W TBOPYECKMX
crnocobHocTen oOy4aroWmMXcsl, MNo3HaBaTeNbHOW aKTUBHOCTW, WCCreaoBaTenbCKMX
YMEHUN, KPUTUYHOCTU MbILLIIEHUS, UHTEPECA K U3YYEHUIO TEOMETPUN;

dopmMmpoBaHne QYHKUMOHANbHOW [PaMOTHOCTW, pPEeNeBaHTHOW TreoMeTPUn:
YMEHNA pacno3HaBaTb MNPOSABMAEHUS FEOMETPUYECKMX MOHATUK, OOBEeKTOB W
3aKOHOMEPHOCTEN B pearnbHbIX >XWU3HEHHbIX CUTyauusix W Npu U3yYeHuu OpYyrux
y4yebHbIX  NpeameTos, NpPosiBEeHUs 3aBuncMMmocTen N 3aKOHOMEpPHOCTEN,
MOLENNPOBaHUSA pearibHbIX CUTyauunh, WCCNeaoBaHMs MOCTPOEHHbIX MoAenemn,
NHTEepNpeTaLmm Nony4YeHHbIX pe3ynbTaToB.

OcCHOBHbIMUK coaepkaTenbHbIMU NNHNAMMK y4ebHoro Kypca «eometpusa» B 10-11
knaccax asnsawTca: «[lpsiMble M MAOCKOCTM B MNpocTpaHcTBey», «MHororpaHHUKWY,



«Tena BpaweHus», «BekTopbl M KoOpAWHATbl B MPOCTPAHCTBE», «[BWXEeHUs B
NPOCTPaHCTBEY.

CdopmynumposaHHoe Bo SIFOC COO TpeboBaHMe «yMeTb OMNepupoBaTb
NOHATUAMMUY», peneBaHTHbIMU reomMeTpun Ha yrrnybnéHHom yposHe obyyeHnsa B 10-11
Knaccax, OTHOCUTCA KO BCEM COAepXaTemfbHbIM NUHUAM y4ebHoro kypca, a
opMMpPOBaHNE NOrMYECKUX YMEHUN pacnpeaenseTca He TONbKO No coaepXaTenbHbiM
NMHMSAM, HO U no rogam obyyeHunsa. CopgepxaHue obpas3oBaHMs, COOTBETCTBYHOLLEE
npeamMeTHbIM  pesdynbTaTtaM  ocBoeHuss depepanbHonM  paboyen  nporpamMmmel,
pacnpegenéHHbiM no rogam obydeHusi, CTPYKTYypuUpoBaHO TakuMm obpasom, 4Tobbl KO
BCEM  OCHOBHbIM, MNpUHUMNMAnNbHLIM  Bonpocam  obyyatowuecs  obpawanucb
HEeOOHOKpaTHO. J3TO MNO3BOMSET OpraHM3oBaTb OBNageHWe reoMeTpuyYecKUMM
MOHATMAMM W HaBblKaMW MocCregoBaTeNlbHO W MNocTynaTenbHO, ¢ cobniogeHnem
npyHUMNa MpeeMCTBEHHOCTW, a HOBble 3HaHWA BKMAYaTb B 0Oy cucTemy
reoMeTpuYEeCcKNX npeacraBneHnin obyvaroLlmxcs, pacwmpsas u yrnybnsas eé, obpasys
NPOYHbIE MHOXECTBEHHbIE CBA3M.

Mepexo K n3yvyeHuto reomeTpum Ha yrinyb6rnéHHoM ypoBHE NO3BONSET:

cosgatb  ycnosus  ana  guddepeHumauumn  obyyeHus, NOCTPOEHNS
nHanBmayanbHbIX obpasoBaTeribHbIX Nporpamm, obecneynTb yrnybrnéHHoe msyyvyeHue
reomeTpun Kak coctaenstoLwen yyebHoro npeameta «MatemaTunka;

NoAroTOBUTL OBYyYaloLWMXCA K MPOAOIDKEHUIO M3YYEHUA MaTeMaTUKm C YY4ETOM
Bolbopa Oyayuwien npodpeccun, obecneymBas NPeeMCTBEHHOCTb MeXxay obwum wu
npodeccuoHasnbHbIM 06pasoBaHUEM.

Ha n3ydeHune yyebHoro kypca «l'eomeTtpusi» Ha yrnybnéHHOM ypoBHE OTBOAUTCS
204 vaca: B 10 knacce — 102 yaca (3 yaca B Hegent), B 11 knacce — 102 yaca (3 yaca
B HeJen).

COOEPXXAHUE OBYYEHUA
10 KIACC

MpsiMble N NNOCKOCTU B NPOCTPaHCTBE

OcCHOBHblE NOHATUA CcTepeoMeTpun. Todka, npsiMasi, NOCKOCTb, NPOCTPAHCTBO.
MoHsaTHe 06 akcnmomaTMyeckoM NOCTPOEHUN CTEPEOMETPUN: aKCUOMblI CTEPEOMETPUN U
CNneacTBUS N3 HUX.

B3aumHoe pacnonoxeHue npsMbIX B MNPOCTPAHCTBE: Mepecekarwmecs,
napannenbHble KU ckpewmBarowmeca npsiMble. MNMpU3HaKkm CKpeLLumMBaoWNXCA NPAMbIX.
[MapannenbHOCTb NPAMbIX U MAIOCKOCTEN B MPOCTPaAHCTBE: naparnnenbHble npsivble B
NPOCTpPaHCTBE, NapanfenbHOCTb TPEX NPAMbIX, NapannefbHOCTb NPAMOW U NSIOCKOCTH.
MapannenbHoe M UeHTpanbHOe NPOEKTMpOBaHWe, u3obpaxeHune uryp. OCHOBHbIE
CBOWCTBa naparnnenbHOro npoekTnpoBaHus. MN3obpaxeHne duryp B napannenbHoun
npoekuuun. Yrnbl C COHanpaBfeHHbIMW CTOPOHaMW, Yron Mexagy npsMbiMu B
npocTpaHcTBe. [MapannenbHOCTb NNOCKOCTEW: napannesibHble MN0CKOCTH, CBOWCTBA
naparnnenbHbIX nnockocten. NpocTenwmne NpocTpaHCTBEHHbIE PUTYpPbl HA MIOCKOCTU:
TeTpasap, Nnapannenenunen, NOCTPOEHNE CEYEHUN.

[MepneHOuKynApHOCTb MPSIMON U MNITOCKOCTU: MNeprneHauKkynsipHble npsiMble B
NpOCTpaHCTBE, NpsiMble NapannenbHble U NeprneHAnKynsapHbIe K MOCKOCTU, NPU3HaK
nepneHauKynapHOCTM NPSMON U MNIIOCKOCTU, Teopema O MPsIMON NeprneHauKynspHoOn
nnockoctn. OpToroHanbHoe npoekTupoBaHue. [lepneHanKynap W HaKMOHHbIE:
pacCTosiHWEe OT TOYKM OO0 MIIOCKOCTU, PacCTOAHWE OT NPSMOW OO0 MIOCKOCTU, NPOoeKuus



dourypbl Ha NIIOCKOCTb. [MepneHanKynspHOCTb NNOCKOCTEN: npusHak
nepneHanKynapHOCTM ABYX NrockocTen. Teopema o TPEX neprneHamkynspax.

Yrnbl B NPOCTPaHCTBE: Yron Mexay MpsMou W MIOCKOCTbIO, ABYrPaHHbIA Yrof,
NMHENHBIN yron ABYrpaHHOro yrna. TpéxrpaHHbiA M MHOrorpaHHble yribl. CBoWCTBa
NMNOCKMUX YrNoB MHororpaHHoro yrna. CBOWCTBa MNMOCKUX W ABYrPaHHbIX YrroB
TPEXrpaHHoro yrrna. Teopembl KOCUHYCOB Y CUHYCOB A9 TPEXTPAHHOIo yrna.

MHororpaHHuKu

Buabl MHOrorpaHHMKOB, pasBépTKa MHOrorpaHHuka. lNpuama: n-yronbHas npusma,
npsiMas W HakNOHHas npu3ambl, OOKOBasi W MNoOMHas MOBEPXHOCTb  MPU3MbI.
Mapannenenunen, npsMoyronbHbIA napannenenvnen n ero csouctsa. Kpartyanwive
NyTW Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Aunepa. NpocTpaHcTBEHHas TeopeMa
Mudparopa. MNupamuga: n-yronbHas nupamuaa, NnpaBunbHas U yCeY€HHas nupamuabl.
CeorictBa pébGep un OOKOBbIX rpaHen npaBuibHONM nuMpamuabl. [MpaBunbHble
MHOFOrpaHHMKK: MNpaBunbHas npu3Ma W npaBufbHaa nupaMmuga, npaBuiibHas
TpeyrosfibHas NMpamMuaa v npaBuIbHbIN TeTpasap, Ky6. MNpeacraBneHne o npaBuibHbIX
MHOrorpaHHvKax: OKTasap, oaeKkasap v ukocaagp.

BbluncneHne anemMeHTOB MHOrorpaHHUKoB: pé€bpa, awnaroHanu, yrnbl. [nowaab
BGOKOBOW MOBEPXHOCTU M MOSIHOW NOBEPXHOCTU NPSAMOW NPU3MbI, NOWaab OCHOBaAHWUNA,
Teopema 0 BOKOBOW MOBEPXHOCTU NMpsAMon npuambl. [nowaab 60KOBON NOBEPXHOCTU U
NOBEPXHOCTWN NPaBUbHOW NMpaMnibl, TeopemMa o niowaan yCe4eEHHON nupamMmabl.

CummeTpuss B NpOCTpaHCTBE.  OfEMEeHTbl  CUMMETpUM  NpaBUSbHbIX
MHOrorpaHHukoB. CummeTpusi B MPaBWUIbHOM  MHOFOFPaHHUKE:  CUMMETPUS
napannenenunega, CUMMETPUS MNpaBUMbHbIX MNPU3M, CUMMETPUA  MNPaBUSIBHOWN
nMpamungpl.

BekTopbl 1 KOOpAMHATBLI B NPOCTPaHCTBE

[MoHATUA: BEKTOP B NPOCTPAHCTBE, HYNEBOW BEKTOP, AfIMHA HEHYNEBOro BEKTOpa,
BEKTOpPbl KOMSIMHEeapHble, COHanpaBlieHHble W MPOTUBOMOMOXHO HanpaBfieHHblEe
BeKTopbl. PaBeHCTBO BeKTOpoB. [1eACTBUS C BEKTOpPaAMWU: CrOXEHWe W BblYUTaHUE
BEKTOPOB, CyMMa HECKOSbKUX BEKTOPOB, YMHOXEHue BekTopa Ha u4ucrno. CeoucTBa
cnoxeHunss BekTopoB. CBOMCTBA YMHOXEHUS BeKTopa Ha uucno. [loHatne
KOMNnaHapHble BekTopbl. [lpu3Hak KOMMNnaHapHOCTM TPEX BekTopoB. [lpaBuno
napannenenunena. Teopema O pas3fOXeHUMM BeKTopa MO TPEM HeKoMMfaHapHbIM
BekTopam. [lpsimoyronbHasi cuctemMa KoopauHaT B npocTpaHcTBe. KoopauHaTthl
BekTopa. CBA3b Mexay KoopAuMHaTaMy BEKTOpa W KoopAuMHaTaMu ToudeKk. Yron mexay
BekTopamu. CkansipHoe nponsBedeHne BEKTOPOB.

11 KINACC

Tena BpawieHun

MoHsaTMA: LMnuHapuyeckas NOBEPXHOCTb, KOHU4eckas NOBEPXHOCTb,
cepudeckas NOBEPXHOCTb, Obpasytolime noBepxHocTen. Tena BpalleHus: LUnvHAp,
KOHYC, YCEYEHHbIN KOHYC, cipepa, wap. BaanmHoe pacnonoxeHune cgepbl U NNOCKOCTH,
KacaTenbHas NnOCKOCTb K cdepe. WMN3o00paxkeHne Ten BpaweHWs Ha MnoCKOCTHU.
PasBépTka umnuugpa n koHyca. CummeTpus cpepsbl 1 Wwapa.

O6bém. OcHoBHble cBoucTBa O0ObEMOB Ten. Teopema 006 06bLEME
NPAMOYrofNbHOro napannenenvnena un crneacteus n3 Heé. O6bLEM NPSIMON U HAKIOHHOWN
npu3mbl, ULMNUHAPA, NnpamMmmabl n koHyca. O6bEM Lapa v LWapoBOro CerMeHTa.

KomOuHaumn ten BpalleHns 1 MHOrorpaHHnkoB. Npuama, BNnucaHHas B UUANHAP,
onucaHHasa okosio umnuugpa. lNepeceyeHne cdepbl M Wapa € NIIOCKOCTbIO. KacaHue
wapa n cdepbl NOCKOCTbID. [TOHATME MHOrorpaHHuKa, OnuCaHHOro OKOMo cdepbl,
chepsbl, BNIMCAHHOW B MHOFOrPaHHMK UIn Teno BpaLleHus.



Mnowaab nNOBEepXHOCTW UMNMHAPA, KOHyca, nnowagb cdepbl U €€ 4yacTen.
Mopobue B npocTtpaHcTBe. OTHOWEHME 06BLEMOB, Nowaaen NoBepxXHOCTEN NOLOOHbIX
duryp. lMpeobpasoBaHne nogobus, romotetus. PeweHne 3agad Ha NMOCKOCTU C
NCNoNb30BaHMEM CTEPEOMETPUYECKUX METOOOB.

lMocTpoeHne CeYeHUn MHOFOrpaHHUKOB W Ten BpalLeHUs: CeYeHus uunuvHapa
(napannenbHO 1 NepneHanKynapHO OcKn), CeYeHns KoHyca (napannesnbHble OCHOBaHUIO
N NpoXoasime Yyepes BepLUnHY), CeYeHns Wwapa, MeToAbl MOCTPOEHUS CEYEHUI: MeToq,
cnenoBs, MeTo BHYTPEHHETO NPOEKTUPOBaHUSA, METOL NepeHoca CekyLlen NiioCKOCTU.

BekTopbl 1 kOOpAUHaTbI B NPOCTPaHCTBE

Bektopbl B npoctpaHcTBe. Onepauun Hag BekTopamu. BektopHoe yMHOXeHue
BekTopoB. CBOWCTBA BEKTOPHOro YMHOXeHus. [pamoyronbHaa cuctema KoopauHaTt B
npoctpaHcTBe. KoopanHaTtel BekTtopa. PasnoxeHne Bektopa no 6asucy. KoopgmHatHo-
BEKTOPHbIN METOA NPW pELLEHNN reOMETPUYECKNX 3aau.

[BuxeHna B npocTpaHCTBe

AewmxeHuns npoctpaHcTBa. OTobpaxeHus. [IBumxeHns n paseHcTBo duryp. Obuwue
CBOMCTBA [BWXeHUW. Buabl OBWXEHWW: napanfefibHbli  MepeHoc, LeHTpanbHas
CMMMETPUS, 3epKanbHas CUMMETPUS,, NOBOPOT BOKPYr npsiMon. [lpeobpasoBaHus
nogodwus. Mpsimasa n cepa Innepa.

NNAHUPYEMBIE PE3YJIbTATbl OCBOEHUA YHEBHOIO KYPCA «TEOMETPUSA»
(YITNYBJNEHHbIN YPOBEHDb) HA  YPOBHE CPEOHEIO OBLUEIoO
OBPA30OBAHUA

JINYHOCTHBLIE PE3YJIbTATbI

1) rpaxxgaHcKoe BocnuTaHue:

COPMMPOBAHHOCTb FPaXOAaHCKOW MO3MuMM OByYalowWerocs Kak aKTUBHOMO W
OTBETCTBEHHOIO 4rieHa POCCUMCKOro obLiectsa, nNpeacTaBreHMe O MaTteMaTU4eCcKuX
OCHOBaX PYHKLUMOHUPOBAHUS Pa3fIMYHbIX CTPYKTYP, ABNEHUNA, NpoLeayp rpaXxgaHCcKoro
obuwiecTtBa (BbIOOpbLI, ONPOCHI U APYroe), yMeHme B3aMMOLENCTBOBATbL C couMarbHbIMMK
WHCTUTYTaMu B COOTBETCTBUMN C UX PYHKLUMSMU U HA3HAYEHMEM;

2) natpMoTn4eckoe BOCNUTaHUE:

COPMMPOBAHHOCTb POCCUIACKOM TPaXXAaHCKOW WAEHTUYHOCTU, YBaXKeHus K
NPOLLSIOMY WM HACTOSALLEMY POCCUACKON MaTeMaTUKW, LEHHOCTHOE OTHOLIEHne K
AOCTWXKEHUAM POCCUNCKMX MaTeMaTUKOB M POCCUIACKOM MaTeMaTU4EeCKOM LUKOSbI,
MCNONb30BaHME 3TUX OOCTMXKEHUI B OPYrMX HayKax, TEXHONOrNAX, coepax aKOHOMUKK;

3) AyXOBHO-HpPaBCTBEHHOE BOCNUTaHMUe:

OCO3HaHWe [yXOBHbIX LEHHOCTEN POCCUMCKOro Hapoda, CEOPMUPOBaAHHOCTb
HPaBCTBEHHOIO CO3HaHMWS, 3TUYECKOro MOBEeAEHMUs, CBSI3AHHOTO C MNPAKTUYECKUM
NPUMEHEHNEM [OOCTWXKEHUN HAyKM U OEATENbHOCTbK YYEHOro, OCO3HaHWE NUYHOro
BKIlaga B NOCTPOEHME yCTONYMBOro dyayLuero;

4) acTeTn4yeckoe BOoCnuUTaHue:

9CTeTUYEeCKOe OTHOLIEHME K MUpY, BKNOYasi SCTETUKY MaTeMaTU4eCcKnx
3aKOHOMepHOCTeN, OObLEKTOB, 3adad, PELUEeHWUR, pPacCyXOEeHW, BOCMPUMMYMBOCTb K
MaTeMaTM4YeCKUM acrnekTam pasfimyHbiX BUAOB UCKYCCTBA;

5) dmnsnyeckoe BocnutaHue:

CPOPMUPOBAHHOCTE YMEHUS MPUMEHATb MaTteMaTU4eckue 3HaHus B MHTepecax
3gopoBoro n 6GesonacHoro obpasa XXW3HW, OTBETCTBEHHOE OTHOLIEHUWE K CBOeMmy
300pOBbI0  (300pOBOE MUTaHWME, COANaHCMPOBAHHLI PEXUM 3aHATUA U OTAbIXa,



perynspHaa duanyeckas akTUBHOCTb), (PU3NYECKOe COBEpLUEHCTBOBAHWE Mpwu
3aHATUSAX CNOPTUBHO-0300POBUTENBHON AEATENBHOCTLIO;

6) TpyaoBoe BocnuUTaHue:

rOTOBHOCTb K TpyAdy, OCO3HaHMe LEHHOCTU Tpyaonobus, nHtepec K pasfnuyHbiM
chepam npodeccuoHanbHOM [OesATeNbHOCTU, CBA3aHHbLIM C MaTeMaTuKon U eé
NPUNOXEHNAMMN, YMEHME COBepLUaTb OCO3HaHHbIA BbIGOp Oyaylien npodeccun wm
peanu3oBbiBaTb COOCTBEHHbIE >XM3HEHHbIE MflaHbl, FOTOBHOCTb W CMOCOBHOCTb K
MaTemMaTmyeckomy obpasoBaHMIO M camMoobpas3oBaHUIO Ha MPOTSHKEHUM BCEWN XKU3HWU,
FTOTOBHOCTb K aKTMBHOMY Y4aCTUIO B PeLUEeHUN NpakTUYecKuX 3agad mMmaTeMaTudecKkon
HanpaBieHHOCTHU;

7) akonornyeckoe BocnutaHue:

CPOPMMPOBAHHOCTb 3KOSTOMMYECKOW KYNbTYpbl, MOHUMaHWE BAUSHUSA COLMArnbHO-
9KOHOMMYECKMX MpOUECCOB Ha COCTOAHWE MNPUPOLHOM U couunarnbHOW cpenpbl,
OCO3HaHMe rnobanbHOro Xxapaktepa 9Konormyeckux npobnem, opueHTaums Ha
NpUMEHeHNe mMaTemMaTU4eCKuX 3HaHWN NS pelleHns 3agad B o6nactn okpyxaroLen
cpedbl, NnaHMpoBaHWE MOCTYNKOB M OUEHKUM WX BO3MOXHbIX MOCNeacTBUN Ans
OKpyXatoLen cpeapbl;

8) LeHHOCTU Hay4YHOro No3HaHuA:

C(OOPMUPOBAHHOCTb MUPOBO33PEHMNS, COOTBETCTBYIOLLIENO COBPEMEHHOMY YPOBHIO
pasBUTUA Haykm N OBLLECTBEHHOW MPAaKTUKW, MOHMMaHWE MaTemMaTU4eCKOM HayKu Kak
chepbl YernoBeyeckon AeATeSfIbHOCTW, 3TanoB €€ pasBUTUA U 3HAYMMOCTU  Afis
pasBuMTMA LUMBUNM3aLMK, OBflafeHMe $A3bIKOM MaTeMaTuku W MaTtemMaTU4ecKou
KyNbTYpPOW Kak CpeacTBOM MO3HaHUS MUpa, FOTOBHOCTb OCYLLECTBMAATb MPOEKTHYHO U
nccnenoBaTenbCKy AeATeNbHOCTb MHAMBUAYASNBHO U B rpynne.

METAMNPEOMETHbIE PE3YJIbTATbDI

NMo3HaBaTenbHble YHUBeEpcasrbHble y4ebHble AeUCTBUSA

Ba3oBble norn4yeckme AeNCTBUA:

BbIABNATE W XapakTepu3oBaTb CyLECTBEHHbIE MNPU3HAKM MaTemMaTUyecKmx
00BHEKTOB, MOHATUNA, OTHOLUEHUA MEXAy MNOHATMAMMU, POPMYNMPOBaTb OMNpeaerieHus
MOHATUIW, YCTaHaBNMBAaTb CYLECTBEHHbIN MPU3HAK Knaccudukaumm, OCHOBaHUSA ANg
0600LeHna N cpaBHEHUS, KPUTEPUN NPOBOAMMOIO aHanm3a;

BOCMNPUHUMATb, dhopmynmnpoBaTb n npeobpasoBbiBaTh CyXXOeHus:
yTBEepAMTENbHbIE N OTpUUATENbHbIE, EANHNYHbIE, YaCTHbIE U 00LMe, YCNOBHbIE;

BbISIBNATE MaTeMaTuU4eckne 3aKOHOMEPHOCTW, B3aMMOCBSA3N M MPOTMBOPEYMS B
gakTax, [AaHHblX, HabnwaeHusax W yTBEpPXAEHWsaX, npegnaraTb KpuTepuum ans
BbISIBIIEHNS 3aKOHOMEPHOCTEN U NPOTUBOPEYNN;

Aenatb BblBOAbl C  WCMONb30BaHMEM 3aKOHOB JIOTWKW, AE€AYKTUBHbLIX U
NHOYKTUBHBIX YMO3aKIHOYEHNA, YMO3aKIHOYEHWI MO aHanoruu;

NPOBOANTbL CaMOCTOATENbHO AOKa3aTenbCTBa MaTeMaTUYEeCKUX YTBEepPXAEeHWN
(NMpsiMble 1 OT MPOTMBHOIO), BbICTpaMBaTb aprymeHTauumto, NpuMBOAUTbL MPUMEPbLI U
KOHTpNpuMepbl, 060CHOBbIBaTb COGCTBEHHbIE CY>KAEHMWS U BbIBOAbI;

BblOMpaTb cnocob pelleHus y4ebHon 3agadn (CpaBHMBATbL HECKOMbKO BapuaHTOB
pelueHus, BblbnpaTtb Hanbonee NOAXo4ALMNN C Y4ETOM CaMOCTOATENbHO BblAENEHHbIX
KpuTepues).

BbasoBble uccnegoBaTesibCKue AeNCTBUA:

MCNoNb30BaTb BOMPOCbI KaK UCCNegoBaTeNnbCKUA  MHCTPYMEHT  MO3HaHUS,
dopMynmnpoBaTb BOMPOCHI, PUKCUPYOLLIME NpoTMBOpeYmne, npobnemy, yctaHaBnmBaTb
MCKOMOE W [JaHHoe, opMMpoBaTb rUNOTE3Y, aprymMeHTUpoBaTb CBOK MO3ULMIO,
MHEHue;



NPOBOAUTbL CaMOCTOSITENIbHO CMNITAHMPOBAHHLINM 3KCNEPUMEHT, MccnegoBaHmMe no
yCTaHOBMEHNIO OCOBEHHOCTEN MaTemaTU4eckoro oObekTa, SBNeHus, npolecca,
BbISIBNEHNIO 3aBMCUMOCTEN MeXay 00bekTamn, ABNeHUs MU, NpoLeccamu;

caMoCToATENbHO opmynnpoBaTb 0606LieHNss M BbiBOAbl MO pes3ynbTatam
npoBeAEHHOro HabngeHns, nccnegoBaHnst, oueHMBaTh JOCTOBEPHOCTb MOMYyYEHHbIX
pesynbTaToB, BbIBOAOB U 0606LLEHNN;

NPOrHo3nMpoBaTb BO3MOXHOE pasBUTME Mpouecca, a Takke BblABUraTb
NpPeanonoXeHns 0 ero pasBUTUN B HOBbLIX YCIOBMSIX.

Pa6oTa ¢ nicpopmaumen:

BbIABNATL AeUuUNTbl MHOPMaLMK, OaHHbIX, HEeoOXoAMMbIX AONsi OTBeTa Ha
BOMPOC M ANS peLleHns 3agayu;

BblOMpaTb MHAOPMaUMIO M3 MCTOYHUKOB PasfMYHbIX TUMOB, aHanNu3npoBaTthb,
cucTeMaTM3NpoBaTb M MHTEPNPETUPOBaATb UHAOPMAUUIO PasfnyHbIX BMAOB U OPM
npeacTaBneHus;

CTPYKTYpMpOBaTb WHOpMauuio, NpPeacTaBnsaATb €€ B pPasnuyHbiXx dopmax,
UNIICTPUPOBaATbL rpaddnUyecku;

oLeHMBaTb HaAEXHOCTb MHpOpMaLMN NO CaMOCTOATENBHO CHOPMYMPOBAHHBIM
KpUTEPUSAM.

KoMMyHuMKaTUBHbIEe YHUBepCanbHble Y4eOHble AeUCTBUA

O6uweHune:

BOCMpUHMMAaTb U (popMynupoBaTb CYXAEHWUS B COOTBETCTBUM C YCMOBUSMU U
uensmMmn obLeHns, SICHO, TOYHO, FPaMOTHO BbipaXaTb CBOK TOYKY 3PEHUS B YCTHLIX U
MUCbMEHHbIX TEKCTax, AaBaTb MOSICHEHUSI NO XO4y pPeLleHnsa 3agayn, KOMMEHTMPOBaTb
NOSTyYEeHHbIN pe3ynbTar;

B xoge obcyxaeHua 3agjaBaTb BOMPOCbl MO CywecTBy o6CyXOaemMon TeMbl,
npobnemsl, pelaemMon 3agayu, BbiCKasblBaTb MAeu, HaueneHHble Ha NOUCK peLueHus,
COMOCTaBMnATb CBOM CYXOEHUS C CYXOEHUAMM [OpYyrMx Y4YacTHMKOB —Auarora,
obHapyxuBaTb pasnunyme U CXoA4CTBO MO3NLUKN, B KOPPEKTHON hopme hopmynupoBaTb
pasHormnacus, CBou BO3paxeHus;

npeacrTaBnATb pes3ynbTaThl pelleHuss 3afaudun, IKCnepuMmeHTa, UccrnegoBaHus,
NpoeKTa, CaMOCTOATENbHO BblGUpaTb opmaTt BbICTYNNEHNA C  Y4€TOM 3agad
npeseHTaumMm n ocobeHHoCTen ayauTtopun.

PerynsaTuBHble YHMBepcanbHbie y4eOHble AeCTBUSA

CamoopraHusauums:

COCTaBMATb MNaH, anropuTMm pelleHust 3adadn, BbloMpaTb Cnocob pelleHust ¢
YY4ETOM MMEILLNXCA PECYPCOB M COOCTBEHHbIX BO3MOXHOCTEW, apryMeHTMpoBaTb W
KOPPEKTMPOBaTb BapuaHTbl PeLLEHWI C Y4ETOM HOBOW MHAOPMALIUN.

CaMOKOHTPOIb, 3MOLMOHANbHbIN UHTENNEKT:

BnageTb HaBblkaMu NMo3HaBaTenbHOW pedrekcun Kak OCO3HaHUSI CoBepLLaeMbiX
OENCTBUA W  MbICNIUTENbHbLIX MNPOLECCOB, WX pe3ynbTaToB, BnageTb crnocobamu
CaMOnpoOBEepKM, CaMOKOHTPONS npouecca M pesynbTaTta pPeLleHUss MaTemMaTUyecKom
3agauu;

npeaBuaeTb TPYOHOCTWU, KOTOPble MOFYT BO3HWMKHYTb MNPU peLleHun 3agdadu,
BHOCUTb KOPPEKTUBbI B AEATENbHOCTb Ha OCHOBE HOBbIX OOCTOATENbLCTB, AaHHbIX,
HaldEeHHbIX OLLINOOK, BbISIBNEHHbIX TPYOHOCTEN;

OLEeHMBaTb COOTBETCTBME pe3ynbTaTa LEenM U yCcnoBusM, OOBbACHATL MPUYMHbI
OOCTMXXEHUSI WUNN HEOOCTUXKEHMS1 pe3ynbTaToB [AesTeNbHOCTWM, HaxoouTb OLUUOKY,
AaBaTb OLEHKY NPUOBPEeTEHHOMY OMbITY.

CoBMecTHasi AeATEeNbHOCTb:



NOHMMaTb M WUCMOMb30BaTb MNPENMYLLECTBA KOMAHOHOM W  WHAMBMAYaNbHOW
paboTbl Npu peleHun y4yebHbIX 3agady, NpMHMMaThb Leflb COBMECTHOW AeATENbHOCTH,
nNnaHMpoBaTb OpraHu3auui CoBMEeCTHOM paboTbl, pacnpefensaTs Buabl pabor,
aoropapmBaTbCs, obcyxpgaTb npouecc u pesynbtar paboTbl, 0606wWaTte MHeHus
HECKONbKMX Ntoaen;

yyactBoBaTb B rpynnoBbiXx dopmMax paboTbl (obcyxaeHusi, obMeH MHEHWR,
«MO3roBbl€ LUTYPMbI» M WUHbIE), BbINOSMHATL CBOK 4YacTb paboTbl U KOOPAMHUPOBATL
CBOW OENCTBMA C APYTMMW YfieHaMu KOMaHAbl, OLeHMBaTb Ka4YeCcTBO CBOEro BkMaga B
00w NPOAYKT NO KpUTEPUAM, COOPMYNMPOBAHHBIM Y4aCTHUKaMN B3aMMOOENCTBUS.

NMPEAMETHbIE PE3YJIbTATDI

K koHUy 10 knacca o6y4aroLWwuncsa HayumnTcs:

cBOOGOAHO onepmnpoBaTb OCHOBHbLIMU MOHATUSMW CTEPEOMETPUN NPU PELLIEHUN
3agay 1 NpoBeAeHUN MaTeEMaTUYECKNX PACCYXOEHWUM;

NMPUMEHSATL aKCMOMbl CTEPEOMETPUM W CNEeACTBUS M3 HUX MPU pPELLEHUN
reomMeTpuYecKkux 3agav;

KnaccuuumpoBaTb B3aUMHOE pacrnosiokeHne MnpsiMbiX B MPOCTPaHCTBE,
NNOCKOCTEN B NPOCTPAHCTBE, NPSAMbIX 1 NSIOCKOCTEN B NPOCTPAHCTBE;
cBob0aHO onepupoBaTb MOHATUAMU, CBSA3AHHLIMW C YrfiaMn B NPOCTPAHCTBE:
Mexay npsimbiMuK B NPOCTPAHCTBE, MeXAy NPSAMON M MIOCKOCTLIO;

cB0OOOHO onepmpoBaTb NOHATUAMMU, CBA3AHHBIMW C MHOrOrpaHHUKaMu;
cBob0OOHO pacno3HaBaTb OCHOBHbIE BMAbl  MHOFOrPaHHUKOB  (Mpu3ma,
nupamMmma, NPSIMOYrosibHbIN Napannenenunea, Kyo);

KnaccuguumpoBaTb MHOFOrPaHHMKN, BblOMpas OCHOBaHUA ans
Knaccudukaumm;

cBobogHO onepupoBaTb NOHATUAMMU, CBSI3aHHbIMU c ceYeHmnem
MHOrOrpaHHNKOB MII0CKOCTbIO;

BbIMOMNHATL NapannenbHoe, LeHTpanbHOEe U OPTOroHanbHOE MPOEKTUPOBAHMNE
douryp Ha nNfIOCKOCTb, BbIMOMHATE U306paKeHust ouryp Ha naocKoCTy;

CTPOUTb CEYEeHUS MHOTOrPaHHWKOB pPasfiMYHbIMKU  MEeTOOaMK, BbIMOMNHATb
(BLIHOCHbIE) MITOCKME YEPTEXN U3 PUCYHKOB MPOCTbIX OOBLEMHBIX PUryp: BUA
cBepxy, COOKyY, CHU3Y;

BblMMCNATL NIOWaAn MOBEPXHOCTEN MHOFOrpaHHWKOB (Mpu3ama, nupamuaa),
reoMeTpu4ecKnx Ten ¢ NpUMeHeHnem popmyn;

cBOOOAHO onepupoBaTb MOHATUSIMU: CUMMETPUSI B NPOCTPAHCTBE, LIEHTP, OCb
N NIAOCKOCTb CUMMETPUN, LLEHTP, OCb N NITIOCKOCTb CUMMETPUM (PUrypbl;
cBoOOOHO oOnepupoBaTb MOHATUSIMKW, COOTBETCTBYHOLUMMK BEKTOpaM MU
KoopAuHaTam B NMPOCTPaAHCTBE;

BbINOSTHATb AENCTBUS Ha4 BEKTOPaMU;

pewaTtb 3ajayM Ha [JoKasaTeNlbCTBO MaTeMaTMYeCKMX OTHOLUEHUM W
HaxXOXXOEHNe reoMeTPUYEeCKNnX BEnUYUH, NPUMEHSIST M3BECTHbIe MEeToAbl Mnpu
peleHnn MaTteMaTu4yeckux 3agdavy  MOBbILWEHHOrO U BbICOKOTO  YPOBHA
CITOXKHOCTW;

NPUMEHATb  MPOCTenlIMe  nporpaMMHbie  cpeactBa W 3NIEKTPOHHO-
KOMMYHWUKaLMOHHbIE CUCTEMbI NMPU PELLEHNN CTEPEOMETPUYECKMX 3a4au;
n3BnekaTb, npeobpasoBbiBaTb W WHTEPNpeTUpoBaTb MHGOPMAUUK O
NPOCTPaHCTBEHHbIX FEOMETPUYECKNX huUrypax, NpeacTaBneHHy Ha YyepTexax
N PUCYHKaX;



NMPUMEHSITb MONyYEHHblE 3HAHUS Ha MpaKTUKe: CPpaBHUBATbL M aHaNM3MpoBaTb
peanbHble CUTyaLuW, MPUMEHSITb M3YYEeHHble MOHSTUS B npouecce noucka
peleHns mMaTemaTtudeckm cdOopMynMpoBaHHON Npobnembl, MoOAenupoBaTb
peanbHble CcUTyauum Ha $A3blke FeOMEeTpUn, UCcneaoBaTb MNOCTPOEHHbIE
MOZenu C MCMonb3oBaHWEM FeoMEeTPUYECKUX MOHATUIA U Teopem, annapara
anrebpbl, pelwaTtb MpakTUYeckne 3adayn, CBs3aHHbIE C  HaxoXOeHueM
reoMeTpuYeCKNX BESNUYMH;

MMeTb npeacTaBneHMss 006 OCHOBHbLIX 3Tanax pasBUTUS TeoMeTpuu  Kak
COCTaBHOW YacTu pyHAaMeHTa pasBUTUS TEXHOMOTUIA.

K koHUy 11 knacca obyyarLwminca HayunTcs:

cBoOOOHO onepupoBaTb MOHATUSIMU, CBSI3@HHLIMW  C  LIMNIMHAPUYECKON,
KOHMYECKON N chepn4ecKkon NoBEPXHOCTAMMU, 0OBACHATL CNOCOObLI NONyYeHUs;
onepupoBaTtb MOHATUAMMW, CBS3AHHBIMM C Tenamn BpaleHUs: UUINHOPOM,
KOHYyCOM, cchepon u wapom;

pacrnosHaBaTb Tena BpalleHunsa (UMNUHAP, KOHYC, cpepa u wap) n o6bACHATb
Ccrnocobbl NONy4YeHNs TeN BpaLleHuUs;

KnaccuduumpoBaTtb B3aUMHOE pacrosioXeHne cgepbl 1 NIIOCKOCTY;
BblYMCNATb BEMNYMHBLI 3NIEMEHTOB MHOIOrPaHHUKOB M Ten BpalleHns, 06 bEMbI
M nnoLwaan NoOBepPXHOCTEN MHOMOrPaHHMKOB W TEN BPaLLEHUs, reOMEeTPUYECKNX
Ten ¢ npumeHeHnem opmyis;

cBOOO4HO oONepupoBaTb MOHATUAMW, CBSA3AHHLIMKM C KOMOMHaUMAMMK  Ten
BPALLEHNA W MHOFOrPaHHUKOB: MHOFOrPaHHWMK, BMAWCAHHbLIN B cdepy u
OMNUCaHHbIN OKONO cdepbl, cdepa, BNUCAHHAA B MHOFOFPAHHWK UM Teno
BpaLLieHus;

BblYMCNATb COOTHOLUEHUS MeXQy nnowagsamMm MOBEpPXHOCTEN M 0ObEMamu
Nnoao6HbIX Ter;

nsobpaxatb M3y4yaemble PUrypbl, BbINONHATL (BbIHOCHbLIE) MIOCKNE YepTeXu
N3 PUCYHKOB MPOCTbIX OOBbEMHbIX PUryp: Bug cBepxy, cboKy, CHM3y, CTPOUTb
ceyeHuns Ten BpaLleHus;

n3BnekaTb, WHTepnpeTMpoBatb W Npeobpas3oBbiBaTb WHGOpMaUnMo o
NPOCTPAHCTBEHHbLIX reOMETPUYECKNX ourypax, NnpeacTaBrieHHY0 Ha YepTexax
N PUCYHKaX;

cB0OOOHO onepMpoBaTb NOHATUEM BEKTOP B NPOCTPAHCTBE;

BbIMOSHATbL ONepauun Hag BEKTOpamu;

3agaBaTb MOCKOCTb YpaBHEHNEM B JeKapTOBOM CUCTEME KOOPAMHAT;

pewaTtb reoMmeTpudeckne 3agavvM Ha BblUYUCIIEHME YIMOB MeXAy MNpPsMbIMU U
NAIOCKOCTAMM, BbIYMUCIIEHNE PACCTOSHUI OT TOYKM L0 MAOCKOCTU, B LIENIOM, Ha
NPUMEHEHNEe BEKTOPHO-KOOPANUHATHOrO MeToda Npu peLleHuu;

cBobogHO onepupoBaTb  MOHATMSAMW, CBSAI3aHHLIMA C  OBWKEHWEM B
NPOCTpaHCTBE, 3HaTb CBOMUCTBA ABWKEHUN;

BbINOSMHATL  M300paXeHNa  MHOTOrPaHHWMKOB WM Ten  BpaweHus  npwu
napannenbHOM NepeHoce, LieHTparbHON CUMMETPUK, 3epKanibHOM CUMMETPUN,
npv NOBOPOTE BOKPYr NpSAMON, npeobpasoBaHus nogobus;

CTPOUTb CEYEHUS MHOrFOrpaHHUKOB W Ten BpaLLleHMs: CevYeHus uunuHapa
(napannenbHO M NepneHAMKYNAPHO OCK), CeYeHUs KOHyca (napannenbHble
OCHOBAHWIO M NPOXoasiLne Yyepes BEPLUNHY), CeYEHMUs LWapa;

ncnonb3oBaTb METOAbl MOCTPOEHUS CeYeHun: MeToq Ccrnenos, MeToq
BHYTPEHHEIO NPOEKTUPOBAHNA, METOA NEPEHOCA CEKYLLEN NNOCKOCTY;
AOKa3blBaTb reOMeTPUYECKNE YTBEPXKOEHUS;



NPUMEHATb reoMeTpuyeckue akTbl 4NA peLleHnss cTepeomMeTpudeckmx 3agad,
npegnonararlwmx HECKONbKO LUAaroB peLlUueHUs, ecnn YCrnoBus NPUMEHEHUN
3aaHbl B IBHOW U HEABHOW DOpPME;

pewaTtb 3aja4yM Ha [oKas3aTeNnbCTBO MaTeMaTU4eCKUX OTHOLUEHUA W
HaxoXJeHne reoMeTpudeckux BeNUYmH;

NPUMEHATb MNpOorpaMMHble CcpefcTBa W ANEKTPOHHO-KOMMYHUKALMOHHbIE
CUCTEMbI NPU peLLEeHNN CTepPeOMETPUYECKMX 3aay;

NPUMEHATb NOJSTyYEeHHble 3HaHUS Ha NpakTUKe: CpaBHUBATb, aHaANUM3NpPoBaTb U
oLeHMBaTb pearbHble CUTyauuun, NPUMEHATb U3YYEHHble MOHATUSA, TEOPEMBI,
CBOMCTBa B Mnpouecce rnoncka pelleHns MatemaTmyeckm chopmMynmpoBaHHON
npobnembl, MoAenupoBaTb pearibHble CUTyauunm Ha 43blke reomeTpun,
nccnegoBatb MNOCTPOEHHbIE MOLENN C  UCMOSIb30BAaHUMEM eOMeTPUYECcKUX
MOHATMW W TeopeMm, annapata anrebpbl, pelatb npakTUyeckune 3agaudu,
CBSI3aHHbIE C HAXOXOEeHNEM reoMeTPUYECKNX BESTUYUH;

UMeTb npeactaBrneHna 00 OCHOBHbLIX dTanax pasBuUTUS TeoOMeTpUM  Kak
COCTaBHOW YacTn oyHOaMeHTa pa3BUTUA TEXHONOMNNA.



TEMATUYECKOE NMNJIIAHUPOBAHUE
10 KITACC

KonunyecTBO YacoB

ONEeKTPOHHbIe

Ne HauvmeHoBaHuMe pa3genoB n TemM KoHTponbHble  MpakTuieckue (udbpoBbie)
n/n nporpamMmmbi Bcero obpasoBaTenbHble
paboThbl paboTbl pecypcbl
1 BBefneHve B cTepeoMeTpuio 23 1
5 B3anmHoe pacnonoxeHue npsambIX B 6 1
NpoCTpaHCTBE
3 MapannenbHOCTb NPAMBIX U MAIOCKOCTEN 8
B MPOCTPaHCTBE
4 I'Iepner,mSynﬂpHOCTb NPAMbIX U o5
NSI0OCKOCTEN B MPOCTPAHCTBE
5 Yrnbl U paccTosiHUS 16 1
6 MHororpaHHuKku 7 1
7 BekTopbl B NpoCcTpaHCTBE 12
8 MoBTOpPEHNME, 0606u4eH|/1e " 5 5
cucTemMaTusaums 3HaHun
OBLLEE KOJIMYECTBO YACOB MO NMPOrrAMME 102 6 0




11 KINNACC

KonuyecTtBo 4YacoB ONEeKTPOHHbIe
HaumeHoBaHu B U TEM ] Bbl
Ne n/n n:orpZN?M; € pasaeno © Beero KoHTponbHble | [lpaktuyeckue f)%pd;:f:BaTiLbele
paboTbl paboTbl pecypcbl
1 AHanuTtnyeckas reomeTpus 15 1
5 MoBTOpEHNKE, 0606LueHv1e " 15 1
cucTtemaTusaumsi 3HaHumn
3 O61HEM MHOrorpaHHuka 17 1
4 Tena BpawieHns 24 1
5 Mnowanm NnoBEPXHOCTM N OO BEMBI 9 1
KpYrnbIX Ten
6 [BmxeHus 5 1
7 lMoBTOpEHME, 0606u4eva|e " 17 5
cucTtemaTusaumst 3HaHumn
OBLUEE KOJIMYECTBO YACOB MO 102 8 0

NMPOrPAMME




NnOoyPOYHOE NMNIAHUPOBAHUE
10 KINACC

Ne
n/n

Tema ypoka

KonunyecTtBO YacoB

KoHTponbHbIe

Bcero
paboThbl

MpakTuyeckue
paboThbl

Oarta
M3yYeHus

ONEeKTPOHHbIe
uudpoBble
obpas3oBaTenbHble

pecypchbl

OcHoBHble npaBuna nsobpaxeHus
Ha PUCYHKe NITIOCKOCTH,
napannesnbHbIX NPSAMbIX
(oTpeskoB), cepeaunHbl oTpeska

lMoHATUA CTepeoMeTpun: To4Ka,
npsimasi, N0CKOCTb,
npocTtpaHcTBo. OCHOBHbIE
npasuna n3obpaxeHus Ha
PUCYHKE NITOCKOCTMW,
napannenbHbIX NPSMbIX
(oTpeskoB), cepeaunHbl oTpeska

[MoHATMA: Nnepecekatowmecs
NSIOCKOCTU, NepeceKkaroLmnecs
npsiMasi U N0CKOCTb;
NnoslynpoCTPaHCTBO

MNoHaTNA: nepecekarowmecs
NSIOCKOCTH, NepeceKkaroLlmnecs
npsiMmasa u NNocKocCTb;
NonynpoCTPaHCTBO

MHororpaHHukK, n3obpaxeHune
NPOCTENLLNX NPOCTPAHCTBEHHbIX

duryp, HecyLLecTBYHOLLMX
0DOBbEKTOB

MHororpaHHukn, nsobpaxeHue
NPOCTENLUMX NPOCTPAHCTBEHHbIX
douryp, HECYLLIECTBYHOLLINX




00BbEKTOB

AKCrnombl crepeomMeTpumn n
nepsbie CNegcTtBnA N3 HMUX

AKCMoMbl crepeomMeTpumn n
nepsbie CnegcTtBnA N3 HMUX

AKCMOMbI CTEpPEOMETPUN U
nepBble CNeacTBUS U3 HUX.
Cnocobbl 3agaHns NpAMbIX U
NSIOCKOCTEN B NMPOCTPAHCTBE.
O603Ha4YeHNsa NpAMbIX U
NnyI0CKOCTEN

10

N3o06paxeHne ceveHunm
nMpamugbl, Kyb6a n npusmel,
KOTOpbIE NPOXOAAT Yepes nx
pébpa. N3o0bpaxeHune
nepeceyeHns Nomy4YeHHbIX
nnockocten. PackpawmBaHue
MOCTPOEHHbIX CEYEHNI Pa3HbIMU
LuBeTamm

11

N3o06paxxeHne cedeHui
nupamugbl, Kyba n npusmel,
KOTOpble NpOXoaaT vYepes ux
pébpa. N3o0bpaxeHune
nepeceveHnst NoSTyYeHHbIX
nrockocTten. PackpawumsaHve
NMOCTPOEHHbIX CEYEHMI Pa3HbIMU
LuBeTamm

12

N3obpakeHne ceveHnn
nupamMmmnapl, Kyéa n Nnpusmbl,
KOTOpble NPOXOAAT Yepes nx
pébpa. N3obpaxeHune
nepeceyeHmnst Nomy4YeHHbIX
nrockocten. PackpalumBaHue




MOCTPOEHHbIX CEYEHUI pasHbIMU
uBeTamu

13

N3o06paxkeHne ceveHum
nupamugbl, Kyb6a n npusmel,
KOTOpble NPOXOAAT Yepes nx
pébpa. N3obpaxeHune
nepeceYyeHmnst NonyyYeHHbIX
nrockocten. PackpalumBaHue
NOCTPOEHHbIX CEYEHUI Pa3HbIMK
uBeTamm

14

MeTopn cnenoB Anst NOCTPOEHUS
cevyeHumn

15

MeToza crnefoB Ans NOCTPOEHUS
ceyeHun. CBoncTBa nepeceyveHum
NPSAMBbIX U NSTIOCKOCTEN

16

MeToa crnefoB Ans NOCTPOEHUS
ceyveHuin. CBoncTBa nepeceyeHum
NPSMbIX U NSTOCKOCTEN

17

lMocTpoeHune ceyeHnin B
nupammge, Kkybe no Tpém Toukam
Ha pébpax. Co3aaHme BbIHOCHbIX
yepTexeun n 3anucb LLIAros
NOCTPOEHNS

18

lMocTpoeHune ceyeHnin B
nupammge, Kkybe no Tpém Toukam
Ha pébpax. Co3gaHne BbIHOCHBIX
YyepTexen n 3annch LaroB
NOCTPOEHUsI

19

lMocTpoeHune ceyveHnin B
nupammge, Kkybe no Tpém Toukam
Ha pébpax. Co3gaHne BbIHOCHBIX
yepTexeun N 3anuchb LIaros
NOCTPOEHNS




20

lMocTpoeHune ceyveHnin B
nupammge, Kkybe no Tpém Toukam
Ha pébpax. Co3gaHne BbIHOCHbIX
yepTexen N 3anuchb Laros
NOCTPOEHNS

21

[MoBTOpPEHME NNAHUMETPUN:
Teopema 0 nponopumoHasibHbIX
oTpeskax. Nogobue
TPEYrosibHMKOB

22

[MoBTOpEHMe NNnaHMMeTpUn:
Teopema MeHenas. PacyeTbl B
CeYeHUsIX Ha BbIHOCHbIX
yepTexax. Victopus passutus
naHMMETPUN U CTEPEOMETPUN

23

KoHTponbHas paboTa "AKCMOMBI
crepeomeTpun. CeyeHnsa"

24

B3anmHoe pacnonoxeHune npsimbix
B MPOCTPaHCTBE.
CkpewmBatomecs npsimble.
MpusHakn ckpelumBaroLLmMxcs
npsimbiX. MNMapannenbHble NpsiMble
B NPOCTpPaHCTBE

25

Teopema 0 cyLecTBoBaHUN U
€NHCTBEHHOCTU NPAMOMN
napannensHon JaHHOW NPAMOW,
npoxoasLen Yyepes TOUKY
NPOCTPaHCTBa M He nexawlen Ha
AaHHoM npsiMon. Jlemma o
nepecevyeHnn napannenbHbIX
NPSIMbIX MIOCKOCTLHO

26

MapannenbHOCTb TPeX NPSMbIX.
Teopema o TpEx napannenbHbIX
npsambix. Teopema o




CKpeLnBaroLnNXcA NpAMbIX

27

MapannenbHoe NpoeKkTupoBaHue.
OcHoBHble cBoOKCTBa
napannenbHOro NpoeKTMpoOBaHMS.
N3o06pakeHne pasHbIX ouryp B
napansienibHon NpoeKLmm

28

LleHTpanbHas npoekuus. Yron c
COHanpaBneHHbIMWY CTOPOHaMW.
Yron mexagy npsmbimMu

29

3apayn Ha gokasaTenbCTBO U
nccrnegoBaHue, cBA3aHHbIE C
pacnonoXeHnem npsimMbIix B
NnpoCcTpaHCcTBe

30

MoHATUA: NapannenbHOCTb
NPSAMOM N NNIOCKOCTU B
npocTpaHcTBe. [MpnsHak
napannesibHOCTU MPSIMON U
nnockoctn. Ceorncrea
napannesibHOCTU MNPSIMON U
NAOCKOCTU

31

[eomeTpuyeckne 3agadn Ha
BblYMCNEHME N OOoKa3aTenbCTBO,
CBsI3aHHbIE C NapannefibHOCTbIo
NPAMbIX N NNOCKOCTEN B
NPOCTPaHCTBE

32

lMocTpoeHune ceyeHnq,
NPOXOAALLErO Yepes AaHHYI0
NPSMYIO Ha YepTexe n
napannesibHoro Apyron NpsiMou.
Pac4éT oTHOLIEHUN

33

MapannenbHasa npoekuus,
npUMeHeHne ans NoOCTPoeHns
ceyeHun kyba n




napannenenunega. Ceonctea
napannenenunega v Npu3ambl

34

[MapannenbHble NIIOCKOCTH.
[Mpu3Hakn napannensHOCTU ABYX
NIOCKOCTEN

35

Teopema 0 napannenbHOCTU U
€4NHCTBEHHOCTN MNTOCKOCTY,
npoxoasiLen Yepes ToUKy, He
npuHagnexatuyro gaHHOn
NSIOCKOCTU U CNEACTBUSA U3 HEE

36

CeowicTBa napannesnbHbIX
NAOCKOCTEN: O NapansenibHOCTH
NPsSMbIX NepeceveHns npu
nepecevyeHnmn AByx
napansienbHbIX NI0CKOCTEN
TpeTben

37

CsonctBa napannesbHbIX
nnockocTen: o6 oTpeskax
napannesnbHbIX NPSAMbIX,
3aKMNKYEHHBIX MeXay
napannenbHbIMU NNOCKOCTAMM; O
nepeceyeHnmn NPsiMon ¢ AByMs
napannesnbHbIMX NIOCKOCTAMM

38

lMoBToOpeHue: Teopema lNudparopa
Ha NNOCKOCTU

39

MNMoBTOpPEHUE: TPUFOHOMETPUS
NPSIMOYrONbHOIO TPeyrosbHMKa

40

CeowcTBa Kyba 1 npsaMoyrofnibHOro
napannenenunega

41

BbluncneHvne AnvH OTpes3Kkos B
Ky6e 1 NpAMOYyrofnibHOM
napannenenunege

42

[MepneHanKynApHOCTL NPSIMOU U




nrnockocTu. MNpusHak
nepneHanKynsipHOCTM NPSIMOW U
MII0CKOCTU

43

MepneHanKynspHOCTb NPAMON U
nyockocTu. MNpusHak
nepneHauKynAapHOCTU NMPSIMON U
NOCKOCTH

44

Teopema 0 cyLlecTBOBaHUM U
€ANHCTBEHHOCTU MPSIMOMN,
nNpoxoasLLen Yepes TOUKY
NPOCTpPaHCTBa U
nepneHanKynNapHOM K NIIOCKOCTH

45

MnocKoCTM 1 NepnenanKynsipHble
MM MpsIMble B MHOFOrPaHHUKax

46

lMnockoctn n nepneHankyndapHbie
MM MNMpsAMbl€ B MHOIFOrpaHHMKax

47

MepneHanKynsap U HAKMOHHas.
MocTpoeHne nepneHaunkynsipa n3
TOYKM Ha NPSIMYHO

48

MepneHanKynap 1 HakNoHHas.
MocTpoeHne nepneHanKynsipa u3
TOYKM Ha NPSIMYHO

49

Teopema o Tpéx
nepneHankynsapax (npsimas u
obpaTHas)

50

Teopema o TpEX
nepneHavkynapax (npsmas u
obpaTtHas)

51

Yron mexay ckpeliuBaoLwnummncs
NPSMbIMU

52

Mounck nepneHanKynsipHbIX
NPSIMbIX C MNOMOLLIbHO




nepneHankyndapHbIX NSIOCKOCTEN

53

OpToroHanbHOe NPOeKTUPOBaHNe

54

lMocTpoeHmne ceveHnin Kyba,
Npu3mMbl, NpaBUbHOM NMpamMuabl C
NOMOLLbIO OPTOroHaNNbHOW
npoeKuum

55

lMocTpoeHune ceveHnin kyba,
NPU3Mbl, NPaBUbHOM NMpamMuabl C
NOMOLLbIO OPTOroHaNNbHOW
npoeKLum

56

CuMMeTpus B NPOCTPaHCTBE
OTHOCUTENBbHO MIIOCKOCT!.
M1ocKoCTM CUMMETPUI B
MHOrorpaHHuKax

57

Mpu3Hak nepneHanKynsipHOCTH
NPSIMOW M NSTIOCKOCTU Kak
cnegcTeve CMMMETPUn

58

MpaBurbHbIE MHOFOrPaHHUKN.
Pac4éT paccTtoaHun OT TOYKM OO
MSIOCKOCTH

59

MpaBurbHbIE MHOFOrPaHHUKN.
Pac4éT paccTtoaHun OT TOYKM OO
MIOCKOCTH

60

Cnocobbl onycTnTb
nepneHankynspbl: CUMMeTPUS,
CABUT TOYKM NO NapannenbHoM
npsMou

61

Casvr no HenapannenbHoOn
NPSIMON, N3BMEHEHNE PACCTOSAHUI

62

KoHTponbHas pabota "B3anmHoe
pacnosioxxeHme NpsmbIX 1
NnyIOCKOCTEN B NPOCTpaHCcTBe"




63

MoBTOpeHMWe: yron mexay
NPSAMBbIMW Ha MITOCKOCTMH,
TPUrOHOMETPUSI B MPON3BOSbHOM
TpeyrosnbHWKe, Teopema
KOCUHYCOB

64

MoBTOpeHMe: yron mexay
CKpeLLMBaOLWUMAUCA NPAMbIMA B
NpoCTpaHCcTBe

65

"eomeTpuyeckne metoabl
BbIYMCIIEHMS Yrna Mexay
NPAMbIMW B MHOTOrpaHHMKax

66

AByrpaHHbIn yron. CBONCTBO
NVHENHbIX YrnoB ABYrPaHHOro
yrna

67

MepneHamKynsipHble NI0CKOCTH.
CeoucTBa B3auMHO
nepneHAnKYNApHbIX M0CKOCTEN

68

Mpu3Hak nepneHanKynspHoOCTH
MIOCKOCTEN; TeEOpPEMAa O NPSIMONA
nepeceyeHns ABYX NIOCKOCTen
nepneHanKynsipHbIX TPETbEN
MS0CKOCTH

69

[MpsmoyronbHbIn
napannenenuneg; Kyo;
n3mMepeHus, CBonCTea
NPSIMOYroNbHOro
napannenenunega

70

Teopema 0 guaroHanu
NPSAMOYroSIbHOro
napannenenuneaa v cneacteve
n3 Heé

71

CtepeomeTpuyeckmne u
npuknagHble 3agadn, CBA3aHHbIe




CO B3aUMHbIM pacrnofioxXeHnem
NPAMbIX U NMJ1IOCKOCTU

72

[MoBTOpEHWe: ckpeLymBatoLLmnecs
npsimble, NapannesnbHble
NSIOCKOCTU B CTaHAAPTHbIX
MHOrorpaHH1Kax

73

[Mapa napannenbHbIX NIIOCKOCTEN
Ha CKpeLLMBatoLLMXCS MPSMBbIX,
paccTosiHue mexay
CKpeLLMBaoLLMMUCA NPSMbIMU B
NPOCTbIX CUTYaLMSX

74

PacctosHue oT Toukn 0o
NJIOCKOCTU, pacCTtodHnEe OT
I'IpFIMOI7I 00 MJTIOCKOCTH

75

BbluncneHne pacctoaHuin mexay
CKpeLLnBaoLLMMNCSA NPSMbIMU C
NOMOLLbIO NePneHANKYISPHOM
NAOCKOCTU

76

TpéxrpaHHbIv yron, HepaBeHCTBa

ANS TPEXrpaHHbIX yrnos. Teopema
Mudparopa, TeopeMbl KOCUHYCOB U
CVHYCOB A1 TPEXTPaHHOro yrna

77

OnemeHTbl chepryeckom
reomeTpun: reogesnvyeckme nmHum
Ha 3emne

78

KoHTponbHas paboTta "Yrnbl u
paccTosHus"

79

CucrtemaTtusaumnst 3HaHUI
"MHOrorpaHHuK n ero anemMeHTb!"

80

Mupamuga. Bugbl nupamug,.
[MpaBunbHaa nupamuaa

81

Mpu3ma. MNpsamasga n HaknoHHas




NMPU3MbI. I'IpanmbHaﬂ npuama

Mpsamon napannenenunes,

82 NPAMOYrOSfbHLIN 1
napannenenunen, kyo

83 Beinyknble MHOTOrPaHHIKM. 1
Teopema dunepa
BbInykrble MHOrorpaHHUKMN.

84 Teopema dunepa. NpaBunbHbIE U 1
nosnynpaBusbHbIE MHOTOrpaHHUKK

85 KoHTponbHas paboTta 1
"MHororpaHHukn"

86 [MoHATME BEKTOpA Ha NNOCKOCTU U 1
B NPOCTpaHCTBE

87 CyMma BEKTOpOB 1

88 Pas3HOCTb BEKTOPOB 1

89 lMpaBuno napannenenunena 1

90 YMHOXeHuMe BEKTOpa Ha YmCro 1
PaanoxeHune BekTopa no 6asucy

91 TPEX BEKTOPOB, He Nexalumx B 1
OAHOW NIOCKOCTU

92 CkansipHoe npounsseaeHne 1

93 BbluncneHne yrna mexay 1
BEKTOpaMM B NPOCTPaHCTBE

94 lNpocTenwne 3agaym ¢ BEKTopamm 1

95 [MpocTenne 3agayvm c BeKTopamu 1

96 [NpocTenwre 3agaym ¢ BEKTopamm 1

97 lNpocTenwne 3agaym ¢ BEKTopamMm 1

93 O6o6u:1eHV|e N cuctemaTtmsaums 1
3HaHWN

99 O0600LwWeHne n cuctemaTusauus 1

3HaHUN




100 NTorosasa koHTponbHast paboTta 1
101 NToroBasi koHTponbHas paboTa 1
102 O6o6u:|,eHV|e N cuctemaTmsaums 1
3HaHu"
OBLEE KOJIMYECTBO YACOB MO 102

NMPOrPAMME




11 KINNACC

Ne
n/n

Tema ypoka

KonuyecTBO YyacoB

KoHTpornbHbIe

Bcero
paboTbl

MpakTnyeckue
paboTbl

Odata
MU3yYeHus

ONEeKTPOHHbIe
uncpoBble
obGpa3oBaTesnbHble

pecypchbli

MoBTOpeHue Tembl "KoopamHaTbl
BEKTOpA Ha NSIOCKOCTU U B
npocTpaHcTee"

lMosTOpeHue Tembl "CkanspHoe
npousBegeHne BeKTopos"

lMoBTOpeHune TemMbl "BbluncneHune
yrna mexay Bektopamu B
npocTpaHcTee"

lMoBTOpeHme TemMbl "YpaBHEHUE
NPSIMON, NPOXoadALLEN Yepes aBe
TOYKKN"

YpaBHeHNe NnockocTn, HopMarb,
ypaBHEHME MNIOCKOCTU B OTpe3Kax

YpaBHeHNe NnockocTn, HopMarb,
ypaBHEHME MIOCKOCTU B OTpPe3Kax

BekTopHoe npounsseaeHne

JInHelnHble HepaBeHCTBA,
NNHENHOoEe NporpaMmMmMpoBaHme

JInHenHble HepaBeHCTBA,
NNHENHOoEe NporpaMmMmpoBaHme

10

AHanuTuyeckme MeToabl pacyéTa
yrna mexay npsimbiMun B
MHOrorpaHHuKax

11

AHanunTuyeckne mMetToabl pacyéta
yrna mexagy nrocKoCcTaMM B
MHOrorpaHHuKax




12

dopmMyna paccTosiHUS OT TOYKU
[10 NITOCKOCTWN B KOOpAMHAaTax

13

HaxoxaeHne paccTosiHum oT
TOYKM A0 NNOCKOCTU B Kybe

14

HaxoxaeHne paccTosiHum oT
TOYKW [0 NSIOCKOCTU B
npaBubHON NMpamuae

15

KoHTponbHas paboTta
"AHanutnyeckasi reometpmsa”

16

CeyeHus MHOrorpaHHMKOB:
CTaHOapTHble MHOIorpaHHMKn

17

CeueHnsa MHOrorpaHHMUKOB: MeTo
cnefos

18

CeyeHnsa MHOrorpaHHMKOB:
CTaHOapTHbIE MNNIOCKOCTH,
nepeceYyeHmnst NPsiMbIX n
nnockocTen

19

I'Iapanneanble npAmMbie U
NOCKOCTU: napanneribHbie
ce4yeHund

20

MapannenbHble NpsAMbIE U
NSIOCKOCTWN: PACYET OTHOLLEHWU

21

ﬂapanneanble npAamMblie U
NIIOCKOCTU: yIbl MeXay
CKpeLwnBarLwmnmMmncd npaMmbiMmmn

22

MepneHankynspHble NpsMble U
NNOCKOCTU: CTaHAapTHbIE Napbl
nepneHanKynsipHbIX NIOCKOCTEN U
NPSAMbIX, CUMMETPUM
MHOrorpaHHUKOB

23

MepneHanKynapHbIe NpsSMble U
NOCKOCTU: Teopema 0 Tpex




nepneHaunkyndpax

24

I'IepneH,u,MKynﬂprle npsAmMblie U
NINOCKOCTU. BblMUCIIEeHNA OJIH B
MHOrorpaHHmKax

25

lMoBTOpEHue: nnowaan
MHOMOYrosfibHUKOB, hOPMYIibl AN
nnowazen, coobpaxxeHus
nogobusa

26

MoBTOpEHue: nnowaan
MHOMOYrosfibHUKOB, hOPMYibl AN
nnowaaen, coobpaxeHus
nogobusa

27

MoBTOpeHuMe: nnowaan
MHOIOYrosfibHUKOB, hOpMYyIibl AN
nnowanen, coobpaxeHus
nopobus

28

MNnowaan ceveHnn
MHOrOrpaHHMKOB: NnoLuaan
NOBEPXHOCTEN, pa3pe3aHunst Ha
yacTtu, coobpaxeHus nogobus

29

MNnowaan ceveHnn
MHOrOrpaHHMKOB: NnoLuaan
NMOBEpPXHOCTEN, paspe3aHust Ha
yacTun, coobpaxeHus nogobus

30

KoHTponbHas pabota
"NoBTOpPEHNE: MHOTOrpaHHNKM,
CevYeHNs MHOrorpaHHKoB"

31

O61beéM Tena. Obbem
NPSAMOYrofibHOro
napannenenuneaa

32

3agayn o6 yaBoeHum kyba, o
KBagpatype kyba; o Tpucekumm
yrna




33

CtepeomeTpudeckune 3agayu,
CBSI3aHHbIE C 0O BEMOM
NPSIMOYrOfIbHOro
napannenenuneia

34

MpuknagHble 3agayu, CBA3aHHbIe
C BblYMcIeHnemM obbéma
NPSAIMOYTOSIbHOIO
napannenenuneaa

35

O6bEM npsiMon NpU3MbI

36

CrtepeomeTpuyeckune 3agayu,
CBSI3aHHbIE C BbIYMCIIEHNEM
06BbEMOB NPAMON MPU3MBbI

37

MpuknagHbie 3agayn, CBA3aHHbIE
C 06BLEMOM NPSAMON NPU3MbI

38

BbluncneHne o6bEMOB TenN ¢
NOMOLLbIO ONpeaenéHHOro
nHTerpana. O6bLEM HaAKNOHHON
NpU3mbl

39

BbluncneHne o6bEMOB TenN ¢
NOMOLLbIO ONpeaenéHHOro
nHterpana. O6bLEM nnupammabl

40

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

41

dopmyna o6bEMa nnpammasbl.
OTHoweHne 06beMOB NUpammg
o6LWMM yriom

42

CtepeomeTpudeckune 3agaym,
CBSA3aHHble ¢ 06bEMamu
HaKNOHHOW NPU3Mbl

43

CrepeomeTpuyeckne 3agayn,
CBsi3aHHbIE C 06BEMaMMU




nmMpamMmumnasbl

44

MpuknagHblie 3agayn No Teme
"OObEMbI TEN", cBA3aHHbIE C
00bEMOM HAKNOHHOW NPU3MbI

45

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

46

MpumeHeHne 06BLEMOB.
BbluncneHne pacctosaHua oo
NMOCKOCTH

a7

KoHTponbHasg patoTta "O6bém
MHOrorpaHHmka"

48

LUnnmnHapuyeckas NnoBepXHOCTb,
obpasyrume LMnMHapu4eCcKomn
NMOBEPXHOCTH

49

Uunungp. MNpamon kpyrosow
uunuHap. MNnowaab NnoBEPXHOCTU
uunuHgpa

50

KoHn4yeckasi NOBEpPXHOCTb,
obpasyrLime KOHUYeCKom
nosepxHocTn. KoHyc

51

Ce4eHune KoHyca NNoCKOCTbIO,
napannenbHOW M0CKOCTH
OCHOBaHus

52

YceuéHHbIn koHyc. N30bpaxeHne
KOHYCOB N YCEYEHHbIX KOHYCOB

53

Mnowanb 6OKOBOW NOBEPXHOCTH
1 NOJSTHOM MOBEPXHOCTU KOHYCa

54

Mnowanb 6OKOBOW NOBEPXHOCTU
M NOJSTHOM MOBEPXHOCTU KOHYCa

55

CTepeomeTpuyeckme 3agadm Ha
[0Ka3aTenbCTBO 1 BblYNCIIEHME,




NOCTPOEHNEM CEYEHUN
uunmHapa, KoHyca

56

CtepeomeTpuyeckme 3agaun Ha
AoKa3aTeNbCTBO U BblYUCIIEHNE,
NOCTPOEHMUEM CEYEHUN
uunuHapa, KoHyca

57

MpuknagHble 3agayu, CBA3aHHbIe
C UMNMHOPOM

58

MpuknagHble 3agayu, CBA3aHHbIe
C UMNMHOPOM

59

Cdepa n wap

60

MNepeceyeHune coepbl 1 Wapa ¢
nnockocTbro. KacaHme wapa un
cpepbl NnockocTblo. Bua n
n3obpaxeHune wapa

61

MepeceyeHune coepbl 1 Wapa ¢
nnockocTbo. KacaHue wapa u
cpepbl NNockocTbio. Bua n
n3obpaxeHue wapa

62

YpaBHeHue cdepsl. MNnowagb
cdpepbl 1 €€ YacTen

63

CummeTpus cpepsbl u Wwapa

64

CtepeomeTpuyeckue 3agaym Ha
AoKa3aTenbCTBO M BblUNCIEHNE,
CBA3aHHble CO CGHEPON U LLIAPOM,
NOCTPOEHMNEM UX CEYEHUN
NAOCKOCTbIO

65

CtepeomeTpuyeckue 3agaym Ha
AoKa3aTenbCTBO M BblUNCIEHNE,
CBA3aHHble CO CGHEPON U LLIAPOM,
NOCTPOEHMEM UX CEYEHUN
NAOCKOCTbIO




66

MpuknagHble 3aga4vn, CBA3aHHbIE
CO chepon n wapom

67

[MoBTOpEHME: OKPY>KHOCTb Ha
NMOCKOCTU, BbIYUCIIEHUS B
OKPY>XHOCTU, CTaHAapTHbIE
nogobus

68

PasnnyHble koMObuHauum Ten
BpaLLEeHUs U MHOrOrpaHHUKOB

69

3apgaun no teme "Tena u
NOBEPXHOCTW BpaLleHns"

70

3apgaun no teme "Tena u
NOBEPXHOCTWN BpaLleHns"

71

KoHTponbHaga paboTta "Tena un
NOBEPXHOCTW BpaLLeHns"

72

O6bEM umnuHagpa. Teopema 06
06bEMe npsAMOro uunmMHapa

73

BbluncneHve o6bLEMOB Tern ¢
NOMOLLbIO OnpeaenéHHoro
nHterpana. O6LEM KOHyca

74

MNnowaan 60KOBOW 1 NOSTHOM
MOBEPXHOCTM KOHyCa

75

CtepeomeTpudeckme 3agayu,
CBSI3aHHbIE C BbIYUCNEHNEM
06bEMOB UMnMHApa, KoHyca

76

MpuknagHble 3agayn no Teme
"O6bEMbI 1 NNoLwaan
nosepxHocteun ten"

77

O6bém Wwapa u WapoBoro
cekTopa. Teopema 06 06bLEME
wapa. MNnowaae cgepsbl.
CrepeomeTpuyeckne 3agayn,
CBsI3@aHHbIE C BbIYMCIIEHMEM




06bEMOB Lapa, LapoBoro
cermMeHTa U L1apoBoro cekTopa

78

MpuknagHble 3agayvm nNo Teme
"O6bEMbI TEN", CBA3AHHbIE C
ob6bEéMoM Lapa n nnowiagbo
chepbl. COOTHOLIEHNSA Mexay
nnowaasimm NoBepPXHOCTEN U
ob6BbEMamMM NOAOOHbLIX Ten

79

MopobHble Tena B NPOCTPaHCTBE.
M3meHeHne o6bEma npu
nogodun. CtepeomeTpunyeckme
3aaun, cBA3aHHbIE C
BblyMcrieHneM 06 bLEMOB Tern U
nnowanen noBepxXHoOCTeN

80

KoHTponbHas pabota "lNMnowanmn
NOBEPXHOCTU N OOBLEMBI KPYrNbIX
Ten"

81

[BWXeHNa NpocTpaHCTBa.
OT1obpaxeHusa. [BmxeHus n
paBeHcTBO Guryp. Obime
CBOMCTBA OBMXEHUN

82

Buabl oBmxeHun: napannenbHbIn
nepeHoc, LeHTparnbHas
CUMMETpPUS, 3epKanbHas
CUMMETPUS1, NOBOPOT BOKPYT
npsmMou

83

MpeobpasoBaHnsa nogobus.
Mpsamas n cpepa Annepa

84

"leomeTpuyeckune 3agayun Ha
npUMeHeHne OBMKEHUS

85

KoHTponbHas pabota "BekTophbl B
npocTtpaHcTee"

86

O6o0bwatouiee nostopeHune 11




MOHATUW U METOAOB Kypca
reomeTpun 10—11 knaccos,
cucTemMaTu3auusa 3HaHUM:
"MNMapannenbHOCTb NPAMbIX U
NNOCKOCTEN B NpocTpaHcTee"

87

O6o6watowee nostopeHme 11
NOHATMI N METOLOB Kypca
reomeTpun 10—11 knaccos,
cucTemMaTmsauusa 3HaHun:
"BekTopbl B npocTpaHcTee"”

88

O6o6uwatouiee nostopeHne 11
MOHATUN U METOAOB Kypca
reomeTpun 10—11 knaccos,
cuctemaTusaumsi 3HaHUn:
"BekTopbl B npocTpaHcTBe"

89

O6o0bwatouiee nostopeHmne 11
NOHATMI N METOLOB Kypca
reomeTpun 10—11 knaccos,
cuctemaTmusaums 3HaHum: "Oobvem
MHOrorpaHHuka"

90

O6o0bwatouiee nostopeHmne 11
NOHATMI N METOLOB Kypca
reomeTpun 10—11 knaccos,
cuctemaTtusaums 3HaHmn: "Obbem
MHOrorpaHHmka"

91

O6o6bwatouwiee nostopeHme 11
MOHATUA N METOO0B Kypca
reomeTpun 10—11 knaccos,
cucTtemaTusaumns 3HaHUN:
"lMnowaan noBepxHOCTN K
006BbEMBI Kpyrnbix Ten"

92

Ob6o0bwatouiee nostopeHune 11
NOHATUA N METOJ0B Kypca




reomeTtpun 10—11 knaccos,
cucTtemMaTmnsauunsa 3HaHun:
"lMnowaan noBepxHOCTU K
00BbEMBI KpyrbIX Ten"

93

MTorosast KOHTponbHas paboTa

94

NToroBasi KOHTponbHas paboTa

95

lMoBTOpeHne, ob6obLLeHme n
cuctemaTmaauus 3HaHUn

96

WcTopus passutus
CTepeoMeTpUMN KaK Haykn un eé
pOSib B Pa3BUTUN COBPEMEHHbIX
NHXXEHEPHbIX N KOMMBbIOTEPHbIX
TEXHOJSI0rnm

97

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

98

WcTopus passutus
CTepeoMeTPUMN KaK HayKkn un eé
pPOSib B Pa3BUTUN COBPEMEHHbIX
NHXXEHEPHbIX N KOMIMbIOTEPHbIX
TEXHONOrnm

99

WcTopus passutus
CTEepeoMeTpUnN Kak Haykm n eé
pOSib B Pa3BUTUN COBPEMEHHbIX
NHXXEHEPHbIX U KOMIMbIOTEPHbIX
TEXHOMOrm

100

WcTopus passutus
CTEPEOMETPUN KaK HayKn n eé
posib B Pa3BUTUN COBPEMEHHbIX
NHXXEHEPHbIX N KOMMbIOTEPHbIX
TEXHONOrnm




NcTopusa passntus
CTepeoMeTpUN KaK Hayku un eé
101 ponb B pa3BUTUU COBPEMEHHbIX
NHXEHEPHbIX N KOMMNbIOTEPHbIX
TEXHONOrNM

NcTopusa passntus
CTepeoMeTpUN KaK Hayku un eé
102 pOJib B pa3BUTUMN COBPEMEHHbIX
NHXXEHEePHbIX N KOMMNbIOTEPHbIX
TEXHONOrNM

OBLUEE KONMMYECTBO YACOB MO
NMPOrPAMME

102







NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATENIbHOMN NPOIrPAMMbI

10 KINNACC

Kon

npoBepsieMoro
pe3ynbTaTa

NMpoBepsieMble NnpeaMeTHbIe pe3yNbTaTbl OCBOEHUA
OCHOBHOM obpa3oBaTesibHOM NporpamMmmMbl cpegHero oowero
obGpa3soBaHuA

7

[eomeTpus

7.1

OI'IGpI/IpOBaTb NOHATUAMW: TOYKA, NpAMad, NIOCKOCTb

7.2

MpUMeEHATb akCUMOMbl CTEPEOMETPUM U CIEACTBUS U3 HUX Mpu
peLleHNN reoMeTpuYecknx 3agau

7.3

OnepupoBatb NOHATUSAMMU: napannenbHOCTb n
nepneHanKynsapHOCTb NPSIMbIX U MIIOCKOCTEN

7.4

KnaccudpumumpoBaTtb B3auMMHOE  pacrofiokeHue npsMmbiX W
NSOCKOCTEN B NPOCTPAHCTBE

7.5

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

7.6

OnepupoBaTb  MOHATUSIMW:  MHOTOTPaHHWK,  BbINYKMbIA U
HEBbINYKbIN MHOTOrpaHHuK, 3MNEeMEHTbI MHOrorpaHHuKa,
NpaBuIbHbIA MHOTOrpaHHUK

7.7

PacnosHaBaTb OCHOBHble BWAbl MHOMOrPaHHWKOB (NUpamuaa,
npu3ma, NpsiMOYrofibHbIM Napannenenvnes, Kyo)

7.8

KnaccmudumumpoBatb MHOrOrpaHHuKM, BblIOMpasi OCHOBaHMA Ans
Knaccudgpukaumm  (BbiMyknble U HEBbIMYKMblIE  MHOMOrpaHHUKMK,
npaBuUSibHbIE MHOFOrPaHHUKK, MNPSAMbIE W HAKIOHHbIE MNPU3MbI,
napannenenunenbl)

7.9

OI'IepI/IpOBaTb NOHATUAMW. cekylasa MNOCKOCTb, ceyeHune
MHOrorpaHHMKOB

7.10

OOGbBACHATL NPUHUMMBLI  MOCTPOEHUSI CEYEeHWUI MHOrorpaHHMKOB,
ncnosnb3yst MeTo creaoB

7.11

CTponTb cevyeHnss MHOrorpaHHMKOB MEeTOOOM CredoB, BbIMOMHATb
(BLIHOCHbBIE) MMOCKME YEPTEXM U3 PUCYHKOB MPOCTbIX OOBLEMHbIX
duryp: Bug ceepxy, Cboky, CHU3y

7.12

PewaTtb 3agjaun Ha HaxoxaoeHue reoMmeTpnyecknx BeJiM4nH 1o
o6pa3L|,aM nnn anropntMam, npnMmeHan n3BeCTtHble aHannTn4eckmne
MeTodbl MNMpuU peweHnn CTaHdapTHbIX MaTeMaTU4eCKUX 3agad Ha
Bbl4UCIeHne paCCTOﬂHMIZ mMexay OByMA TOYKamMu, OT TOYKM OO0
I'IpﬂMOVI, OT TOYKMOO nNJIOCKOCTU, MeXOy CKpellnBakowWnMncA
npAMbIMUA

7.13

PewaTtb 3agjaun Ha HaxoxaoeHue reoMmeTpnyecknx BeJiM4nH 1o
o6pa3u,aM nnn anropuntMmam, npnMmeHan n3BeCTtHble aHannTn4eckmne
MeTodbl MNMpuU peweHnn CTaHOdapTHbIX MaTeMaTU4eCKUX 3agad Ha
BblHUCIIEHNE YINOB MeXAy CKpelunBarwWUMUCA MPpAMbIMA, MeXOy
ﬂpHMOVI M NNOCKOCTbIO, MEXAY MNMIOCKOCTAMWU, ABYIPaHHbLIX YrrioB

7.14

Bbluncnate 06bEMBLI M nNnowaan NOBEPXHOCTEN MHOrOrpaHHUKOB
(npu3ama, nuvpamuga) € nNpUMEHeHWeM OopMyr, BbIMUCNATb




COOTHOLLEHNS Mexay nnowaasMyM roBepxHocTen, obbémamu
nogo6HbBIX MHOrOrPaHHUKOB

7.15

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

dourypbl

7.16

N3BnekaTb, Npeobpa3oBbiBaTb U UHTEPNPETMPOBaTL MHpOpMaLMIO
O MPOCTPAHCTBEHHbIX FTEOMETPUYECKUX PUrypax, NpeacTaBneHHYy
Ha YepTexax U pucyHKax

7.17

MpuMeHATL reomeTpuyeckue doakThbl ans peLleHna
CTepeoMeTpUYecKnX 3agad, npegnoriararolmnx HECKOSbKO LaroB
peLLeHns, ecnn ycroBusi NpUMeHeHns 3adaHbl B ABHOW dhopme

7.18

MpUMeHATbL NpocTellume NporpaMMHble CPEeACTBa M 3NEKTPOHHO-
KOMMYHUKaLMOHHbIE CUCTEMbI MPU PELLUEHUN CTEPEOMETPUYECKUX
3agau

7.19

MpuBoanTb nNpUMepbl MaTeMaTU4YecKMX 3aKOHOMEPHOCTEN B
NPUPOAE U XM3HW, pacno3HaBaTb NPOSIBIIEHME 3aKOHOB reoMeTpumn
B UCKyCCTBE

7.20

[MpUMEHSTb NONyYEHHbIEe 3HAHUS Ha MNpPaKTUKe: aHanuM3MpoBaTb
pearnbHble CUTyauMm W TMPUMEHATb U3YYeHHble TMOHATUS B
npoLecce Noucka pelleHna matemaTuyeckun copmynupoBaHHON
npobnemsl, MOAENUMPOBaTb peasibHble CUTyauun Ha 43blke
reomeTpun, nccneposatb MOCTPOEHHbIE mMoaenu c
NCMonb30BaHMEM FreOMEeTPUYECKMX MOHATUM U Teopem, annaparta
anrebpbl, pewartb nNpakTM4eckne 3agayvv, CBA3aHHble C
HaXOXOeHMEM reoOMeTPUYECKNX BENNYMH

11 KINNACC

Koa
npoBepsieMoro
pe3ynbTaTa

6

MpoBepsieMble NpegMeTHbIe pe3ynbTaTbl OCBOEHUA
OCHOBHOM obpa3oBaTesibHOW NporpamMmmbl cpegHero oowero
obpa3oBaHus

[eomeTpus

6.1

OnepupoBaTb  MOHATUMAMW:  LUMMMHOPUYECKAs  MOBEPXHOCTb,
obpasyoLme LMNMHOPUYECKON NOBEPXHOCTH, LUMMUHAP,
KOHMYecKas NoBepXHOCTb, 06pa3ytoLe KOHUYECKOWN MOBEPXHOCTH,
KOHYC, cdpepuyeckas NoBepxXHOCTb

6.2

PacnosHaBatb Tena BpalleHns (UMnNuHApP, KOHyC, cdpepa u wap)

6.3

OBBbACHATL CcNOCcOobbl NONyYeHNs Ten BpaleHns

6.4

KnaccudpumumpoBaTb  B3aMMHOE  pacrioriokeHue  cdepbl U
NIOCKOCTU

6.5

OnepupoBaTb  MOHATUAMW:  LUAPOBOM  CErMEHT, OCHOBaHue
cerMeHTa, BbICOTAa CerMeHTa, LapoBOM CMoil, OCHOBaHWe
LLIAPOBOro Cosi, BbICOTA LLIAPOBOrO Cros, LIapOBON CEKTOp

6.6

Bbluncnate 06bEMBbI U Nnowaan NOBEpPXHOCTENW Ten BpalleHus,
reoMeTpuyeckux Ten ¢ NpUMeHeHemM popmyn

6.7

OnepupoBaTtb MOHATUSMWU: MHOFOrPaHHWK, BNUCAHHLIN B cdepy U
OnncaHHbIN OKOJO cdhepbl, cdhepa, BNUCaHHAA B MHOTOrpaHHMK Unm




Teno BpaleHus

6.8

BbluMcnaTe COOTHOWIEHMST Mexady nnowagsamMn MoBEPXHOCTEN U
ob6bEMamm NogoOHbIX Ten

6.9

N3obpaxaTb u3yvyaemble Urypbl OT PYKM M C NPUMEHEHMEM
MPOCTbIX YEPTEXKHBLIX MHCTPYMEHTOB

6.10

BbINomnHATL (BbIHOCHBLIE) MMOCKME YepTEeXM U3 PUCYHKOB MPOCTbIX
0OBbEMHbIX Uryp: BUA CBEPXY, COOKY, CHU3Y; CTPOUTb CEYEHMUS TEN
BpaLLEeHus

6.11

N3BnekaTb, MHTEPNPETUPOBATL U NpeobpasoBbiBaTh MHpOpPMaLIMIO
O NPOCTPaAHCTBEHHbIX rEOMETPUYECKNX curypax, NnpeacTaBneHHyHo
Ha YepTexax U pucyHKax

6.12

MpuMeHATL reomeTpuyeckue drakThbl ans peLleHna
CTepeoMeTpuYecknx 3agad, npegnonararLlmx HEeCKOSbKO Laros
peLLeHuns, ecrnn ycroBus NpUMeHeHns 3agaHbl B ABHON dhopme

6.13

OI'IepI/IpOBaTb NOHATUEM: BEKTOP B MNMPOCTPaHCTBE

6.14

BbINONHATL 4ENCTBUSA CMNOXEHUSI BEKTOPOB, BblYMTaHNSA BEKTOPOB U
YMHOXEHUS BEKTOpa Ha YUCNO, OOBbACHATb, KakMuMuM CBOMCTBaMMU
OHM obnapatoT

6.15

MNpuMeHATbL NpaBuIo Napannenenuneaa Npu CroXeHnn BEKTOPOB

6.16

OnepvpoBaTb  MOHATUMAMW:  OEKapToBbl  KOOpAMHAaTHI B
NPOCTpaHCTBE, BEKTOP, MOoAyfb BEKTOpa, PaBeHCTBO BEKTOPOB,
KOOpAMHaTbl BeKTopa, Yron Mex[ay BekTopamu, cKanspHoe
NPOM3BEeAeHMEe BEKTOpPOB, KOMMMHeapHble W  KOMMaHapHble
BEKTOPbI

6.17

HaxoonTb cymmMy BEKTOPOB W MpPOU3BEAEHME BEKTOpa Ha 4MCho,
yron mexay BeKTopamu, ckansipHoe Npov3BefeHne, packnagbiBaTb
BEKTOP MO ABYM HEKONMMHEeapHbIM BEKTOpaMm

6.18

3apgaBaTb MMOCKOCTb YypaBHEHMEM B [OeKapTOBOW cucteme
koopauHaT

6.19

Pewatb I'IpOCTeIZUJI/Ie reomMeTpunyeckme 3agaydnm Ha npuMeHeHue
BEKTOPHO-KOOPAMHATHOINoO MeToaa

6.20

Pewatb 3agayn Ha gokasaTenbCTBO MaTeMaTUYECKUX OTHOLLEHWUN
N HaxoxaeHunme reomMmeTpuyeCKnx BeEJIMYUH 1o 06pa3L|,aM nIin
anropyutMmam, npuMeHdaAa Wn3BeCTHble MeTodbl TMNpun peleHnn
CTaHOApPTHbIX MaTeMaTu4eCKmnx 3agav

6.21

MpuMeHATb NpocTeiluMe NporpaMMHble CPEeACcTBa M 3NEeKTPOHHO-
KOMMYHUKaLMOHHbIE CUCTEMbI MPU PELUEHUN CTEPEOMETPUYECKUX
3agaud

6.22

MpuBoauTb NpUMepbl MaTeMaTU4YecKMX 3aKOHOMEPHOCTEN B
npUpoae v Xn3HW, pacno3HaBaTb NPOSIBIIEHNE 3aKOHOB reoMeTpumn
B UCKyCCTBE

6.23

[MpyMeHATb nornyveHHble 3HaHUA Ha MpakTUKe: aHanuM3npoBaTb
peanbHble CUTyauMm W TMPUMEHATb U3YYEHHble TMOHATUS B
npouecce noucka pelleHuss maTeMaTudeckn copmMynupoBaHHOM
npobnembl, MogenupoBaTb peanbHble CUTyauum Ha A3blke
reomeTpun, nccrnegoBaTtb NMOCTPOEHHbIE Moaenv C
MCNOMb30BaHMEM TeOMETPUYECKMX MOHATMI U Teopem, annaparta




anrebpbl, pelwaTb npakTU4eckue
HaxoXXaeHneM reoMeTpUYecKnx BenmynH

3agadu,

CcBA3aHHbIE

c




NMPOBEPAEMbIE 3JIEMEHTbI COOEPXXAHUA
10 KIACC

Kon

npOBe[)FIEMbIIZ AJNIeMeHT coaepXaHus

7

eomeTpus

7.1

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

7.2

B3anmHoe pacrnonoxeHve npsiMbIX B MPOCTPaAHCTBE: Mepecekaromecs,
napannesnbHble U cKpelwimBawLwmecs npamble. [MapannenbHOCTb MpPsMbIX Y
NNOCKOCTEM B MNPOCTPaAHCTBE: NapannenbHble MpsiMble B MPOCTPaHCTBE,
napannesibHOCTb TPEX MPSAMbIX, NapannensHOCTb NPSMON U NAOCKOCTU. YThbIC
COHanpaBfieHHbIMX CTOPOHaMK, Yron Mexay MpsMbiMAU B MPOCTPAHCTBE.
MapannenbHOCTb  MMOCKOCTEW:  MapannenbHble  MNSIOCKOCTM,  CBOMCTBA
napannenbHbiX MNnockocTen. [lpocTenume NpoCcTpaHCTBEHHbIe Urypbl Ha
NSIOCKOCTU: TeTpaaap, Kyb, napannenenunen, NOCTPOEHNE CEYEHNI

7.3

MepneHaMKynspHOCTb MPSIMON W MAOCKOCTWU: NeprneHAVKYNnsipHble MnpsiMble B
NPOCTPaHCTBe, NpAMble NapasnnenbHble U NeprneHanKynspHble K MOCKOCTH,
NpuU3HaK neprneHauKynspHOCTM MNPSAMON M MFIOCKOCTU, TeopemMa O MNpsMOK
nepneHauKynapHON NIIOCKOCTU. Yribl B MPOCTPAHCTBE: Yrosl Mexay npsiMon m
MIIOCKOCTbIO, ABYrPaHHbIA  Yrosl, JIMHEWHbIW Yron ABYyrpaHHOro yrna.
MepneHOukynsap W HaKMNOHHbIE: pPacCTOosHWE OT TOYKM [0 MSIOCKOCTW,
paccTosiHMe OT NPSAMOW A0 MfOCKOCTWU, MNPOeKumst ourypbl Ha MNIIOCKOCTb.
[MepneHauKynspHOCTb  MMIOCKOCTEN: MNPU3HAK NepneHauKYNSapHOCTU  OBYX
nrockocTen. Teopema o0 TPEX NeprneHgmKynsapax

7.4

MoHSITUE MHOrOrpaHHMKa, OCHOBHbLIE 3NEMEHTbI MHOrorpaHHuKa, BbINyKble U
HeBbINyKble MHOFOrPaHHWKK, pa3BépTka MHororpaHHuka. Mpuama: n-yronbHas
npuama, rpaHu 1 OCHOBaHMS MPU3MbI, NPSIMasi U HaKMOHHas NpPU3Mbl, GokoBas
W nofnHas MNoOBEepxXHOCTb npuambl. [lapannenenunen, NPSIMOYrofbHbIN
napannenenunes u ero ceonctea. MNMupamuaa: n-yronbHas nupamuaa, rpaHn um
OCHOBaHvMe nupamuabl, OokoBasi M MonHas MNOBEPXHOCTb NUpamMuabl,
npaBunbHas M YyceyéHHas nupamuga. OnemMeHTbl MpU3Mbl U NMpamuibi.
MpaBunbHbIE  MHOFOTPAHHWKW:  MOHSATUE  NPaBUSIBHOIO  MHOFOrPaHHMKa,
npaBunbHas npuama M npaBunbHas NUpamuaa, npaBunbHas TpeyronbHas
nMpammuaa W npaBunbHbIA TeTpasap, Kyb. MNpeacrtaBneHMe O npaBuUrbHbIX
MHOrorpaHHuKax: OKTasap, Aodekasap W ukocasgpyrme CedeHust NpusMbl U
nMpamuibi

7.5

CuMMeTpusi B MNPOCTPaHCTBE: CUMMETPUS OTHOCUTENBbHO TOYKWU, NPSIMOMN,
MMOCKOCTU. JneMeHTbl CUMMEeTpPUM B nNupamugax, napannenenunegax,
npaBuIbHbIX MHOrOrpaHHMKax

7.6

BbluncneHne anemMeHTOB MHOrOrpaHHUKOB: pé€bpa, anaroHanu, yrnbl. [Nnowagb
OOKOBOM MOBEPXHOCTU W MOSIHOM MOBEPXHOCTU MPSIMON MNpPU3MbI, Nnowanb
OCHOBaHWM, Teopema O OOKOBOM MNOBEPXHOCTU MpsMon npuambl. nowanb
OOKOBOM MOBEPXHOCTM U MOBEPXHOCTU MpaBUbHOMW NMpamMuabl, Teopema O
nnowaan ycevyéHHon nupamuabl. MNoHATMe 06 o0bbéme. O6BLEM nupamunibl,
NpPU3Mbl

7.7

MopobHble Tena B npocTpaHcTBe. COOTHOWEHUA MexXay nnowaasmm
noBepxHocTen, obbEéMmamm NoAo6HbLIX Ten




11 KIACC

Kono
6

lNMpoBepsieMbIN aneMeHT coaepKaHus
'eomeTpus

6.1

LinnuHapryeckas NMOBEPXHOCTb, obpasytoLume LMIMHOPUYECKON
NOBEPXHOCTW, OCb LIMNMHOPUYECKOW NOBepXHOCTU. LiunuHap: ocHoBaHus u
GokoBas MOBEPXHOCTb, OOpasywllas U ocb, nrowanb 60KoBOM M MNOMHOWM
NOBEpPXHOCTY

6.2

KoHunyeckasi noBepxHOCTb, Obpasylolime KOHMYECKOM MOBEPXHOCTWU, OCb WU
BEpLUMHA KOHWYEeCKOW MNoBepXHOCTU. KoHyC: OCHOBaHWe W BepLunHa,
obpasyluwas u ocb, Nnowagb 6OKOBON M MOMHOW NMOBEPXHOCTU. YCEYEHHbIN
KOHyC: obpasyloLne 1 BbiICOTa, OCHOBaHUA 1 BoKkoBas NOBEPXHOCTb

6.3

Cdpepa u wap: ueHTp, paguyc, agnameTp, nnowazab NOBEPXHOCTU cdepbl.
B3anmHoe pacnonoxeHue cdepbl U NAOCKOCTU, KacaTernbHasi NMOCKOCTb K
chepe, nnowaab chepsbl

6.4

I/I306pa>|<eHme TEN BpalleHNA Ha NMITOCKOCTMU. PassépTKa uunnuHgpa n KoHyca

6.5

Kom6uHaumm Ten BpalleHns 1 MHOrorpaHHUKoB. MHOrorpaHHMK, OnmcaHHbIN
OKOJo copepbl, cdepa, BNMcaHHas B MHOTOrpaHHWK, Uy Tero BpalleHus

6.6

MoHATMEe 006 oObéme. OcHoOBHble cBoncTBa 06bEMOB Ten. Teopema 00
00bEMe npsAMoyronbHOro napannenenunega n cnencrensa u3 Heé. OO6bLEM
umnmHgpa, koHyca. O6bEém Wwapa 1 nnowags cgepsbl

6.7

MopobHble Tena B npocTpaHcTBe. COOTHOWEHMS Mexay nnowagsaMm
noBepxHocTen, obbEMamm NoAo6HLIX Ten

6.8

CeueHus uunuHapa (napannenbHO WM NeprneHAMKYNsipHO OCK), CeveHus
KOHyca (napannenbHOe OCHOBaHUI W NpoOXoAsilee Yepe3 BEPLUUHY),
ceyeHuns wapa

6.9

BekTop Ha nnockoctn n B npoctpaHcTee. CnoxeHne 1 BbluMTaHNE BEKTOPOB.
YMHOXeHMe BeKTopa Ha 4ucno. PasnoxeHne Bektopa Mo TPEM
HekoMMnIiaHapHbIM BekTopaM. NMpaBuno napannenenunena. PeweHne 3agau,
CBSI3aHHbIX C MPUMEHEHNEM NpaBun JENCTBUN C BEKTOPaMu

6.10

MpsamoyronbHasa cuctema KoopauHaT B NpocTpaHcTBe. KoopanHaTbl BEKTOpPA.
[MpocTenwne 3agavm B KoopAuHaTax. Yron mexay Bektopamu. CkansipHoe
npousBegeHne BEKTOPOB. BbluucrneHne yrnoB Mexagy npaMbiMu  ©
MIOCKOCTAMM. KoopanHaTHO-BEKTOPHbIN MeTo[, npu peLleHnn
reoMeTpuyecKux 3agad




NMPOBEPAEMbIE HA EI3 NO MATEMATUKE TPEBOBAHUA K PE3YIIbTATAM
OCBOEHUA OCHOBHOU OBPA3OBATEJIbHOWU NPOIrPAMMbI CPEAHEIO
OBLLUEIro0 ObPA3OBAHUA

Kop
npoBepsieMoro
TpeboBaHuA

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

BrnageHne wmeTogamu [okasaTenbCTB, anroputMamu pelleHus
3afjay; ymeHue dopmynupoBaTb W oOnepupoBaTb MNOHATUSMU:
onpenereHve, akcmoma, Teopema, crieicTBue, CBOMCTBO, NPU3HaK,
[0OKa3aTernbCTBO, PaBHOCUSbHbIE (DOPMYSMPOBKM; NPUMEHATbL UX;
ymMeHne opmynumpoBaTb obpaTtHoe M NPOTUBOMOSIOXKHOE
yTBEpPXAEeHVWe,  MpUMBOOUTL  MPUMEPbl U KOHTPNpUMEpsI,
ncnonb3oBaTb MeTo4 MaTemMaTUdecKon WHAOYKUMU; NpOoBOAMTb
AOKasaTerlbHble pacCyXOeHus npu pelleHun 3agad, OueHMBaTb
NOrMYecKkyto MNpPaBUMbHOCTb PacCyXOeHun; yMeHue onepupoBaTb
MOHATUMAMMU:  MHOXECTBO, MOLAMHOXEeCTBO, onepauuum  Hapg
MHOXeCTBaMN; YMEHUe UCMNosib3oBaTb TEOPETUKO-MHOXECTBEHHbIN
annapart ansg onucaHusa pearbHbIX MPOLEeCCOB U ABMEHUA U Npu
peweHnn 3agad, B TOM yucne u3 gpyrux y4yebHblX npeameTos;
yMeHune onepupoBaTb MOHATUAMW: rpady, CBA3HbLIA rpad, AepeBso,
UUKI, rpad Ha NMOCKOCTU; YMEeHWe 3aJaBaTb M OnucbiBaTb rpadobl
pasnuyHbiMM cnocobamu; ucnonb3oBaTb rpadbl MpU peLueHnm
3agad

YMeHue onepupoBaTtb MNOHATUAMMW: HaTypanbHOE 4YUCNO, Lernoe
4Ynucno, CTeneHb C LenbiM Mnoka3aTenem, KOpeHb HaTypanbHOM
CTENEHN, CTEMEHb C pauMOHanbHbIM MOKa3aTenem, CTeneHb C
AeNCTBUTENbHBIM NokasaTenem, norapudm Ymcna, CUHYC, KOCUHYC
M TaHreHc NpoM3BOSNIbHOIO 4ucna, OCTaTOK Mo  MOAyro,
paumMoHanbHOe 4uUCMo, WppaunoHanbHOe 4UCHo, MHOXecTBa
HaTypanbHbIX, LENbIX, paunoHanbHbIX, OEUCTBUTENbHbLIX YUCES;
YMEHMe UCnosb3oBaTh NPU3HaKM 4ENMMOCTU, HAMMEHbLUNA 0BLLNIA
AenuTenb N HanmMeHblee obuee kpaTHoe, anroputm EBknuga npum
pelweHnn 3agay; 3HAKOMCTBO C  PasfnUYHbIMU  NMO3ULIMOHHBIMU
CACTEMAMM  CYMCIIEHMS; YMEHME  BbINOSHATb  BblYMCNEHUE
3Ha4YeHuUrn U1 npeobpasoBaHUS BbIPAXEHUA CO CTENneHsaMU U
norapugpmamm, npeobpasoBaHus APOBHO-paLMOHanbHbIX
BbIpaXXeHWUI; yMeHune onepupoBaTtb NOHATUAMMU:
nocrnenoBaTenbHOCTb, apudpmeTndeckas nporpeccus,
reomeTpuyeckas nporpeccus, OeckoHeYyHo ybbiBatoLLas
reomeTpuyeckas nporpeccus; yMeHune 3agaBaTb
nocrnegoBaTeNibHOCTU, B TOM YMCMe C MOMOLLbI0 PEKYPPEHTHBLIX
dopMyr; yMEHME onepupoBaTb MOHATUSIMU: KOMIMIIEKCHOE YMCHO,
COMPSPKEHHbIE  KOMMIEKCHble 4Yucna, Moaynb W apryMeHT
KOMMMEKCHOro 4ucna, d¢opma 3anMcu  KOMMSIEKCHbIX 4Yucen
(reomeTpuyeckasi, TpuroHomeTpuyeckas W anrebpauyeckas);
yMeTb NPOUN3BOAUTL apudPMeTUYECKNE AENCTBUS C KOMMMEKCHbIMU
yucnamu; nNpUBOAUTL MPUMEPbLI UCMOMb30BaHNSA  KOMMIIEKCHbIX
yucen; onepupoBaTtb MNOHATUSAMU: MaTpuua 2x2 un  3x3,
onpegenuTenb MaTpulbl, reEOMETPUYECKUI CMbICIT OnpeaenuTens




YMeHve onepvpoBaTtb NOHATUAMM: pauuoHanbHble,
nppaumnoHarnbHble, nokasaTesibHble, CTENeHHble,
norapugpmmnyeckme, TPUroHOMeTpUyeckme ypaBHeHNS n
HepaBeHCTBa, WX CUCTEMbl; YMEHWe OonepupoBaTb MOHATUAMMU:
TOXOECTBO, TOXAECTBEHHoe npeobpasoBaHue, YypaBHeHMe,
HepaBEeHCTBO, cuctema ypaBHEHUN n HepaBEeHCTB,
PaBHOCUMNBHOCTb YpPaBHEHUW, HEpPaBEHCTB W CUCTEM; YMeEHue
pewaTtb YpaBHEHWHA, HepaBeHCTBA W CUCTEMbl C MOMOLLbIO
pasfiMyHbIX MNPUEMOB; pelwaTb YpaBHEHUs, HepaBeHCTBa W
CUCTEMbI C MapaMeTpoM; NPUMEHATb YPaBHEHUS, HEPaBEHCTBA, UX
CUCTEMbl ONS peleHus MaTeMaTuyecknx 3agad u 3ajad u3
pasnnyHbIX 06NnacTen Hayku U peanbHOM XNU3HU

YMeHne onepupoBaTb NOHATUAMMU: (PYHKUNSA, YETHOCTb (DYHKLWMU,
nepunoauyHoOCTb PYHKLMH, OrpaHMYeHHOCTb dYHKUMN,
MOHOTOHHOCTb (PYHKUMW, IKCTpeMyM YHKUMU, Hambonbliee U
HauMeHbLlee 3HayeHus PYHKUMW Ha MPOMEXYTKe, HenpepbiBHas
QYHKUMSA, acuMmnToTbl rpaduka «yHKUMKW, nepBas W BTOpas
nponssogHast (PyHKUUK, reoMeTpuyecknn n U3NYECKMn CMbICH
npoun3BogHOM, NepBoobpasHasi, onpeaenéHHbIn NHTerpan; ymeHue
HaxoAUTb acUMNTOTbl rpaduka QYHKUMN; YMEHUE BbIYUCIIATb
NPOu3BOAHbIE CYMMbl, MPOU3BEAEHUS, YAaCTHOrO M KOMMO3UL MK
YHKUMIA, HAXOOUTb YpaBHEHUE KacaTeslbHOW K rpadpuky oyHKLUNUNK;
YMEHWEe HaxoauTb MNPOU3BOAHbIE  3NEeMEeHTapHbIX  (PYHKUWIA;
yMEHME  UCMNoSib3oBaTb MNPOU3BOAHYHO ONd  UCCnedoBaHUs
dyHKUMA, HaxoauTb HaubonblMe W HauMeHblUMe 3HayYeHus
YHKUMA; CTPOUTb pacovkm MHOrOYSIEHOB C UCMOSb30BaHNEM
annapata MaTtemMaTMyeckoro aHanusa; npUMEHSTb MPOM3BOOHYHO
ANS HaXOXAEHUA Haumydlwero peweHus B MpuKnagHblX, B TOM
ynucrne  CoumanbHO-IKOHOMMYECKMX W (PM3MYECKMX  3aJadvax;
HaxoauTb nrowaanm N obbEMbI uUryp C MOMOLLBID MHTerpana,
npvBOAUTbL  MPUMEPbI  MaTemMaTU4ecKoro MOAEeNMpPoBaHMA C
noMoLLb AnddepeHynanbHbIX ypaBHEHUI

YMeHue onepupoBaTb MOHATUAMU: rpadumk yHKUuMKM, obpaTtHas
dyHKUMS, KomMnosmymsa YyHKUMNA, nuHenHas PYyHKLMS,
KBagpaTudHaa QyHKUMS, paumoHanbHas QyHKUMS, CTeneHHas
dyHKUMS, TPUroHOMEeTpUYeckme dyHKUMN, obpaTtHble
TPUroHOMeTpuyeckme dyHKUMN, nokasartesibHas n
norapugmmyeckas  (OyHKUUK;,  YMEHue  CTpouTb  rpadumkm
N3ydeHHbIX (PYHKUMA, BbINOMHATL npeobpas3oBaHMs rpadoukoB
dYHKUMIA, MCnonb3oBaTb rpadukn Ons MU3ydeHUs MnpoueccoB U
3aBUCMMOCTEN, NpPU peleHun 3agady w3  gpyrmx  y4ebHbix
npegMeToB U 3a4ad M3 pearnibHOW XXU3HW; BblpaxaTb hopmMynamm
3aBMCUMOCTU MeXAy BeNMYMHaMn; UCnonb3oBaTb CBOWCTBA U
rpadoukn OYHKUMIA ONA peLlleHnsa ypaBHEHUIN, HepaBEHCTB N 3aJau
C napameTpamu; wusobpaxaTb Ha KOOPOWHATHOW MIIOCKOCTU
MHOXeCTBa peLleHn YpaBHEHNIN, HEPABEHCTB U UX CUCTEM

YMeHue pellaTb TEKCTOBbIE 3a[ayun pasHbiX TUMNOB (B TOM 4ucne
Ha NPOUEHTbl, AONN W YacTu, Ha ABWXeHue, paboTy, CTOMMOCTb
TOBApOB W YCnyr, Hanoru, 3agadm wu3 obnactm ynpasneHus
NMUYHBIMWU N CEMEeWHbIMU (hMHaAHCaMM); COCTaBMSATb BblpaXKeHus,




YpaBHEHMs, HEPABEHCTBA W MX CUCTEMbl MO YCIMOBUIO 3agayu,
nccnegoBaTtb nony4YeHHoe peLueHne " oLeHnBaTb
npaBAonodobHOCTb  pe3ynbTaToB;,  YMeHWe  MoAenupoBaTb
pearnbHble CUTyauunm Ha £3blke MaTemMaTWKu, COCTaBNsATb
BbIpaXX€HWs!, YpaBHEHUs, HepaBEeHCTBa M X CUCTEMbI MO YCMNOBUIO
3agayun, MccneaoBaTb MOCTPOEHHbIE MOAENU C UCMONb30BaHUEM
annapata anrebpbl, UHTEPNPETMPOBATL NOMYYEHHbIN pe3ynbTaT

YMeHne onepupoBaTb MNOHATUAMMU: cpeaHee apudmeTndeckoe,
MeanaHa, Haubonbllee W HauMeHbllee 3HadeHus, pasmax,
Ancnepcusl, CtTaHaapTHOE OTKIIOHEHME YNMCNOBOro Habopa; ymeHue
n3BnekaTb, UHTEPNPETUPOBaTbL MHOPMaLNIO, NPEACTaBEHHYIO B
Tabnuuax, Ha guarpammax, rpadukax, oTpakalollylo CBOWCTBA
pearnbHbIX NPOLECCOB N SBMEHUN; NPEeACTaBnsaATb MHopMauno ¢
noMmowibto Tabnuu u guarpamm; uccrnenoBaTtb CTaTUCTUYECKue
AaHHble, B TOM 4YucCne C NpMMeHeHMeM rpadndeckmx MeToaoB U
3MIEKTPOHHLIX CPEeACTB; rpaduyeckn wmccrnegoBaTb COBMECTHbIE
HabnaeHns C NOMOLLbK AnarpaMm paccemBaHUa U JIMHEWNHON
perpeccuu

YMeHne onepupoBaTb NOHATUSAMU: CrydalHbIA ONbIT U CnyYanHoe
cobbITne, BEPOATHOCTb CIly4arHOro cobbITUA; YMEHUEe BbIYUCASATb
BEPOATHOCTb C  UCMOMb30BaHWEM  rpadpmyecknx MeTOAOB;
NPUMEHSATb (POPMYIbl CNOXEHUS U YMHOXEHUSI BEepOSITHOCTEWN,
dopmyny  nosfnHoun BEPOSATHOCTH, dopmyny  bBepHynnnu,
KOMOMHaTOpHble akTbl M POPMYIibl; OUEHMBaTb BEPOSITHOCTU
peanbHbIX COBbLITUI; yMEHME onepupoBaThb NOHATUAMMW: CryvariHas
BENUYMHA, pacnpeenieHe BeposTHOCTEW, MaTemaTudeckoe
oXugaHve, AUcnepcus M CTaHOapTHOE OTKMOHEHME CryYanHOMn
BENUYUHBI, PYHKLUMN pacnpegeneHnsa n niioTHOCTU paBHOMEPHOTO,
NnoKasaTerlbHOr0O W HOPMarnbHOro  pacnpefeneHvuii; ymeHue
Mcnonb3oBaTb CBOWCTBA  U3YYEHHbIX pacnpefeneHvn  ans
pelweHna 3ajay; 3HAaKOMCTBO C MOHATMAMM: 3aKOH OOonbLINX
yucen, MeToabl BblIDOPOYHbLIX MCCNegoBaHUI; YMEHUe MpUBOAUTL
npuMepbl NPOSIBNEHNA 3akoHa 60NbLUMX Yucen B NPUPOOHbLIX W
OOLLECTBEHHbIX SABMNEHUSAX; YMEeHuUe onepupoBaTb MNOHATUAMM:
coyeTaHue, nepecTtaHoBKa, 4ncno coyeTaHun, 4Yncrno
nepecTaHoBOK; OnHOM HbloToHa; ymeHue NPUMEHSATb
KOMOUHATOpPHbIE PaKkTbl U pacCyXOeHua AOns pelleHus 3agav;
oueHMBaTb BEPOSATHOCTU peasribHbIX COObITUIA;  COCTaBNATb
BEPOATHOCTHYIO MOJeflb U  MHTEpPrnpeTupoBaTb MOMyYEeHHbIN
pesynbTaTt

YMeHvne onepupoBaTb MOHATUSIMU: TOYKa, MNpsiMasl, MMOCKOCTb,
NPOCTPAHCTBO, OTPE30K, Ilyd, BEenu4YuHa Yyrra, nrOoCKUA Yyron,
ABYIPaHHbIN Yron, TPEXrpaHHbIA yron, ckpelumBaLwmnecs npsivblie,
napannenbHOCTb M NeprneHauKYNsiPHOCTb NMPSIMbIX M MIIOCKOCTEMN,
Yyron Mexay npsiMbiMy, Yron Mexay NpsiMOi M MAOCKOCTbIO, Yron
MeXady NNOCKOCTSMW, pacCTosiHMe OT TOYKM [0 MIOCKOCTH,
paccTosiHie Mexay NpsiIMbIMU, PacCTOsTHUE MeXay MIOCKOCTSIMU;
YMEHWe UCMoNnb30BaTb MpU pelleHnn 3agay U3ydeHHble akTbl U
Teopembl NNaHUMETPUN; YMEHME OLEHMBATL pa3mepbl 0ObLEKTOB
OKpYy)XalLLlero Mupa; CTpouTb MaTemaTuyeckne Moaenu ¢




NOMOLLbID reoMeTpnuv4ecKmnx MOHATUA W  BENUYUH, pewaTtb
CBA3aHHbIE€ C HUMU MNpPaKTUn4eCcKme 3agaydun
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YMeHue onepupoBaTb MOHATMSAMWU: nnowanb Gurypbl, 06HLEM
durypbl, MHOrOrpaHHUK, MNPaBUIIbHLIN MHOFOIPAHHUK, CeYeHue
MHOrorpaHHuka, Kyb, napannenenunen, npusma, nupamuaa,
durypa n noBepxXHOCTb BpalLeHUs, UMnnHap, KOHyC, wap, cdepa,
nnowaab cdepbl, nnowans MOBEPXHOCTU NUpamMuabl, NPU3MbI,
KOHycCa, unnuHagpa, 06BHEM Kyba, NPAMOYroSIbHOMO
napannenenunena, nuMpamMubl, MpuU3Mbl, UWNUHOPA, KOHYCa,
lWapa, pasBépTka MOBEPXHOCTU, CEYEeHUs KOHyca W uuniuvHapa,
napannesibHble OCU UM OCHOBAaHWIO, CeYeHue LWapa, NIT0CKOCTb,
Kacawwasca cdepbl, UAWNUMHAOPA, KOHYCa; YMEHWe CTpOouTb
ceyeHne MHOrorpaHHuka, nsobpaxaTb MHOrorpaHHUKW, uUrypbl u
NOBEPXHOCTN BpaLLeHUsi, NX CeYEeHUd, B TOM YUCre C NMOMOLLbHO
9NEKTPOHHbIX  CPeacTs; yMEHMEe  NpPUMEHATb  CBOWCTBA
reomMeTpuyecknx  uryp, camoCcTosTenbHO  (PopMynMpoBaTb
onpefeneHvs nsyvyaemblx uryp, BblgBuUraTb runotesbl O
CBOMCTBAX W MNpu3Hakax reomeTpuyeckux curyp, oboCHOBbIBaTb
UNU onposepratb UX; YMeHWe NpoBOAUTb Krnaccudukaunio uryp
No  pasnUYHbIM  MpuU3HaKam,  BbINOMNHATL  HeobxoguMmble
AONONHUTESbHbIE MOCTPOEHNS
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YMeHne onepupoBatb MNOHATUSMU: OBWMXXEHWE B MNPOCTPaHCTBE,
napannenbHbli  MNEpPeHoC, CUMMETPUSs Ha MNIIOCKOCTM U B
NpoCTpaHCTBE, MOBOPOT, npeobpasoBaHve noaobusi, NogobHble
durypbl; ymeHne pacnosHaBaTb paBHble W NOAOOHbIE Urypbl, B
TOM 4ucne B nNpupode, UCKYCCTBE, apXUTEKTYpe; MCNOSb30BaTb
reomeTpuyeckMe OTHOLIEHUS NPW peLleHun 3afadvy; HaxoauTb
reomMeTpuyeckne BenuyuHbl (OsvMHa, yron, nnowanb, 06LEM) npu
pelweHnn 3agay 13 Apyrnx y4ebHbIX NpeamMeToB U U3 peanbHOn
XWU3HW; YMEHMEe BbIYMCNATb FeOMETpPUYECKMEe BENUYMHbI (OMHa,
yron, nnowagp, o6bém, nnowanb MNOBEPXHOCTHN), WCMNONb3yH
n3yyeHHole ¢oOpMynbl M MeTOoAbl, B TOM 4ucre: nnowagb
NMOBEPXHOCTN NUpamMuipl, NpuU3Mbl, KOHyca, UMNUHApA, nnowiagb
coepbl; 00BbLEM Kyba, NpPsSIMOYrofibHOro  Mapannenenuneaa,
nMpamuabl, NpU3Mbl, LMNMHAPA, KOHYCa, Lwapa; YMeHUe HaxoauTb
OTHoOLeHNe 06bEMOB NOAOGHBIX huryp
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YMeHue onepupoBatb MNOHATUAMU: MNPAMOYrofibHag cucTema
KOOpAWHAT, BEKTOpP, KOOpAMHATbl TOYKW, KOOpAMHATbl BEKTOpa,
CyMMa BEKTOPOB, MPOM3BEAEHNE BEKTOPA Ha YUCNO, pasnoxeHue
BekTopa no 06asucy, cKansipHoe MpoM3BEeAEHNE, BEKTOPHOE
npoussefeHne, yron Mexay BeKTopamu; yMeHue WUCMonb30BaTb
BEKTOPHbIN " KOOpANHATHbIN MeToq ans peLueHus
reoMeTpu4ecKknx 3agad v 3agad gpyrmx y4ebHolx npegmeToB
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YMeHve Bblbnpatb NOAXOOAWMA MeTOoA ANdA pelleHus 3afadu;
NOHUMaHNE 3HAYMMOCTU MaTeEMaTUKM B U3YYEHUM MNPUPOAHBLIX U
0OLEeCTBEHHbIX MNPOLECCOB W SBMIEHUW, yMEHMe pacrno3HaBaTb
NposiBfieHMe 3aKOHOB MaTeMaTuKM B  WUCKYCCTBE, YMeHue
NPUBOOUTL MPUMEPbI MaTeMaTUYECKUX OTKPbITUMA POCCUNCKON U
MWPOBOW MaTeMaTU4YECKON HaYKu




NEPEYEHDb 3JIEMEHTOB COOEPXXAHUA, MPOBEPAEMbLIX HA EI3 MO

MATEMATWUKE
Kon lNMpoBepsieMbIn 3aNieMeHT coaepxKaHusA
1 Yuncna v BblYMCNeHns
1.1 HaTtyparnbHble 1 uenble yncna. [NpusHakv genMMmocTy LesbiX Yucen
1.2 PauunoHanbHble yncna. OBbIKHOBEHHbIE N OeCATUYHbIE ApOoOW, NPOLEHTHI,
BGecKkoHeYHble nepuoanveckne gpobm
13 ApudmeTnyeckum  KopeHb HaTypanvaoﬁ cteneHn. [HenctBna cC
apuMeTUYeCKMMN KOPHAMUM HaTypasibHON CTeneHn
1.4 CTer]eHb C uenbiM nokasaTenem. CTeneHb C paunoHarbHbIM NoKa3aTenem.
CsowcTBa cTenexHun
15 CWHyC, KOCMHYC U TaHreHC YMCOBOro aprymeHTa. ApPKCUHYC, apKKOCUHYC,
apKTaHreHc YMCrioBoro apryMmeHTa
1.6 Jlorapudm yumcna. lecatTudHble 1 HaTyparnbHble norapugmel
HenctButenbHble Yncna. ApudmeTndeckne onepaumm ¢ 4eNCTBUTENbHBIMA
1.7 yucnamu. MNpuBnmxKEHHbIE BbIYUCIEHNSA, NpaBuia OKPYrneHnda, npukuagka m
oLeHKa pesyribTaTa BblMUCIIEHUN
1.8 MpeobpasoBaHme BblpaXXeHum
1.9 KomnnekcHble Yynucna
2 YpaBHEHUs N HepaBeHCTBa
2.1 Llenble n apobHO-paLmoHanbHble ypaBHEHUS
2.2 WppaumnoHanbHble ypaBHEHUS
2.3 TpuUroHoMeTpuyeckne ypaBHeHu s
2.4 lMokasaTenbHble 1 norapumMuyeckne ypaBHeHUs!
2.5 Llenble n apobHo-paLmoHanbHble HepaBeHCTBa
2.6 MppaunoHanbHble HepaBeHCTBA
2.7 lNokasaTenbHble 1 norapudmMmnyeckme HepaBeHCTBa
2.8 TpuroHoMeTpu4eckne HepaBeHCTBa
2.9 Cuctembl 1 COBOKYMHOCTM YPaBHEHUIN N HEPABEHCTB
2.10 YpaBHeHVs, HepaBeHCTBA U CUCTEMbI C NapamMeTpamu
2.11 MaTpuua cuctemsl NMHENHbIX YpaBHeHun. OnpegenuTens MaTpuubl
3 PyHKUMN 1 rpadomKm
®dyHKumsa, cnocobbl 3apjaHua  dyHkumu. [paduk  dyHkummM. B3anmHo
3.1 obpatHble yHKUMKN. YETHbIE U HeYéTHble dyHKuMK. [lepuognyeckune
OYHKUMM
O6nacTb onpegeneHna 1 MHOXECTBO 3HayYeHUn yHKunn. Hynn dyHKuuu.
39 [MpomexyTkn 3HakonocToAHCTBa. [1pOMEXYTKM MOHOTOHHOCTU  (PYHKLUMMW.
Makcumymbl “ MUHUMYMbl  (PYHKUMK. Haunbonbliee ©n HauMMeHbluee
3HayeHue PYHKLNN Ha NPOMEXYTKEe
33 CteneHHas (bvaKLl,I/IFI C HaTypasbHbIM 1 LeMbiM nokasaTenem. Eé ceonctBa
n rpacpuk. CeorcTBa M rpadnk KOPHSA N-OM CTENEHU
3.4 TpuroHomeTpudeckne yHKLMU, NX CBOUCTBA U rpadorku
3.5 [MokasatenbHasa n norapupmmnyeckas PyHKLMU, UX CBONCTBA U rpadouku




Toukn paspbiBa. AcMMnTOTblI rpadoukoB yHKUMKA. CBOMCTBA (YHKLUMHN,

3.6 HernpepbIBHbIX HA OTpe3Ke
3.7 NocnepoBaTenbHOCTH, CNOCODLI 3a4aHnsA NocnegoBaTenbHOCTEN
38 ApudmeTnyeckas u reometpudeckass nporpeccun. Popmyra  CrioXHbIX
npoueHToB
4 Hayana matemaTudeckoro aHanmsa
4.1 MponssogHas dyHKUMW. [Mpon3BoaHbIE SNeMeHTapHbIX YHKLUI
[MpumeHeHne Npon3BOOHOM K UCCnesoBaHUIO (PYHKLUMA HA MOHOTOHHOCTbL U
4.2 9KCTpemMyMbl. HaxoxgeHne Haumbonblero u HavMeEHbLUEro 3HavYeHus
JdYHKUNN Ha oTpe3ke
4.3 lMepBoobpasHas. MIHTerpan
5 MHoxecTBa 1 noruka
5.1 MHoXxecTBO, onepauum Hag MHOXecTBaMu. [lnarpammbl Qunepa — 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 [MpsAMble 1 NIOCKOCTM B NPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v NOBEPXHOCTU BpaLLeHNs
7.5 KoopaunHaTbl U BEKTOpPbI
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