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I[TOACHUTEJIbBHAA 3AIIMCKA

TeomeTpust SIBNsIeTCsE OJHUM M3 0a30BBIX KYPCOB Ha YPOBHe CpefiHero o0iero o6pa3oBaHusi, TakK
Kak obecrieurBaeT BO3MOKHOCTb U3yUeHHsl AUCLIUIIMH eCTeCTBeHHO-HAayYHOUM HarpaBIeHHOCTH U
NpeZiIMeTOB I'yMaHUTapHOro LiuK/a. [T0CKoBKY JIoruueckoe MblilljieHre, popMupyeMoe rpu
M3yueHUH 00yJarolUMUCS TIOHSTUMHBIX OCHOB reOMeTPHH, TIPU J0Ka3aTe/IbCTBe TeOpeM U
TIOCTPOEHUH LIeTIOUKH JIOTUYECKUX YTBePKAeHUH IIPU pellleHny reOMeTpUYeCcKuX 3a/ad, yMeHre
BbI/IBUTaTh U ONPOBEPraTh FMIOTEe3bl HEMOCPEICTBEHHO HCII0/Ib3YOTCS MPY PelLleHrH 3a/1ad
eCTeCTBeHHO-HAyUYHOr0 1MK/Ia, B YaCTHOCTH (PM3MUeCKUX 3a/au.

Llesib ocBOeHUs MporpamMmmbl yueOHOTo Kypca «I'eoMeTpusi» Ha yriyO/1éHHOM YPOBHe — Pa3BUTHeE
WH/MBHU/YaIbHBIX CTIOCOOHOCTeH 00yUaroLiXcst IPY U3yUeHWH reOMeTPUH, KaK COCTaB/ISIOILei
nipeAiMeTHOM obnactu «MaTeMaTrka U UH(opMaTrKa» yepe3 obecrieyeHre BO3MOKHOCTH
niproOpeTeHus U UCTIO/Ib30BaHUs Ooee TIyOOKMX reoMeTpUYeCKUX 3HAaHUM U 1eHCTBHH,
crielM(UUHBIX TeOMeTPHH, U HeOOXOJUMBIX [IJisl YCITeIIHOTo TIPodeCCUOHAILHOTO 00pa30oBaHusl,
CBSI3aHHOTO C UCIIO/Ib30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 3aZladaMH Kypca reOMeTpPUM Ha yIyO/18HHOM YPOBHE, pacIUUPSIIOLUMU U
YCHTMBAIOIMMU KYPC 6a30BOTO YPOBHSI, SIBISIFOTCSI:

paciluvpeHue Npe/iCcTaBAeHs 0 TeOMeTPUM KaK 4aCTH MUPOBOU KY/IbTYPbl M (POPMUPOBaHUE
OCO3HaHHs B3aMMOCBS3U F'eOMeTPUH C OKPY>KaroILM MUDPOM;

(hopMrpoBaHye Npe/CTaB/IeHus O IPOCTPAHCTBEHHBIX (PUrypax Kak O Ba)KHEMILIKMX MaTeMaThyeCcKux
MOZeJIsX, TI03BOJISFOIIMX ONKCHIBATh U M3y4yaTh pasHble SBJIeHUS] OKPY’Karollero M1pa, 3HaHue
TIOHSATUIHOIO arrapara 1o paszieny «CTepeoMeTpusi» yueGHOro Kypca reoMeTpuu;
(opmMHpoOBaHUe yMeHUs BlaZieTb OCHOBHBIMU MOHATUSMH O TIPOCTPAaHCTBEHHBIX (Urypax U UX
OCHOBHBIMM CBOMCTBaMH, 3HaHHe TeopeM, (JOPMYyJ U YMeHHe UX IPUMEeHSATb, YMeHHSsI [J0Ka3bIBaTh
TeopeMbl ¥ HaXOUTb HeCTaH/apTHbIe CIIOCOOBI peleHus 3a/1au;

(hopMrpoBaHre YMeHHs paclio3HaBaTh Ha YepTeXkax, MOZe/IsiX U B peaibHOM MUPEe MHOTOTPaHHUKH
Y TeJla BpalljeHus, KOHCTPyUPOBaTh reOMeTpUYeCKre MOJeH;

(hopMrpoBaHre TOHMMaHUs1 BO3MOXXHOCTH aKCMOMaTUUeCKOro MOCTPOeHHsI MaTeMaTHuieCKUX
Teopuii, GopMHpOBaHUe TOHUMaHUsI PO/ aKCMOMAaTHKHY TIPY MPOBeJeHUH PacCy K/ eHUM;
(hopMrpoBaHre YMeHUs1 Ba/leTb MeTO/laMH l0Ka3aTebCTB U alTOPUTMOB pelLleHts], yMeHHUsI UX
NIPUMEHATh, IPOBOUTH Jl0Ka3aTe/IbHble paCCY)KAeHHUs B XO/le PelleHUs] CTepeOMeTPUUYeCKUX 3a7a4u
¥ 3a/lau C NMPaKTUYeCKUM cojiepkKaHueM, opMrpoBaHUe TIpe/iCTaBIeHuUsl 0 He0OX0JUMOCTH
JIOKa3aTebCTB IPY 000CHOBAaHUM MaTeMaTH4eCKHX YTBePKJeHUH U POJTH aKCHOMaTUKU B
TIPOBe/IEHUU [1eIyKTUBHBIX PACCYKJeHUM;

pa3BUTHE M COBEPIIEHCTBOBAaHE UHTE/UIEKTYa/TbHBIX ¥ TBOPUYECKHUX CIIOCOOHOCTeN 00yUaromuxcs,
M03HaBaTe/IbHOW aKTHBHOCTH, UCC/1e/]0BaTe/IbCKUX YMEHUM, KpUTUUHOCTH MBIILUIeHUS, UHTepeca K
V3yYeHUIO T'eOMeTpuHY;

(opmrpoBaHre (YHKLIMOHAIbHOM TPaMOTHOCTH, Pe/IeBaHTHOW reOMEeTPHH: YMeHHsl pPaclio3HaBaTh
TIPOSIBIIEHUS] TeOMEeTPUUeCKUX TIOHSTHH, 00beKTOB 1 3aKOHOMEPHOCTel B peasTbHbIX )KU3HEHHBIX
CUTYyaLUsIX U TIPU U3yUeHUU [IPYTHUX yueOHbIX TIPeJIMeTOB, MPOsIB/IeHHsI 3aBUCUMOCTeH U
3aKOHOMEPHOCTeH, MOZIe/IMPOBaHMs peaslbHbIX CUTYyallli, NUCC/IeZl0BaHuUs ITIOCTPOEHHBIX MOZe/iel,
VIHTEpIIpeTaLiy M0/yUYeHHbIX Pe3y/IbTaToB.

OCHOBHBIMH COJiep>KaTeTbHBIMU JIMHUSIMU yuebHoro Kypca «['eomerpusi» B 10—11 kmaccax
ABJISAIOTCSL: «IIpsiMble U MJI0OCKOCTH B IPOCTPaHCTBe», « MHOrorpaHHUKW», «Tesa BpaijeHus»,
«BeKTOopbl ¥ KOOPAWHATHI B POCTPAHCTBE», «/|BU)KEeHUsT B IPOCTPAHCTBE».

CdopmynupoBanHoe Bo @T'OC COO TpeboBaHue «yMeTb OTIepHPOBATh MOHATHIMUI,
pe/ieBaHTHBIMU TeOMEeTPUH Ha yIy0/éHHOM ypoBHe o0yuenusi B 10—11 kaccax, OTHOCUTCS KO
BCEM cojiepyKaTe/IbHbIM JIMHUSIM yueOHOro Kypca, a popMHUpoBaHUe JIOTMYeCcKuX yMeHUM
pacnpe/iesisieTCst He TOJIBKO TI0 COiepyKaTe/TbHbIM JIMHUSIM, HO U 110 rofiam o0yuenust. CozeprkaHue
oOpa3oBaHusi, COOTBETCTBYHOLIIee TIpeIMeTHBIM pe3y/bTaraM ocBoeHust PesiepasibHON paboueit
TpPOrpaMMbl, pacrpe/ie/IEHHBIM TI0 TofiaM 00y4eHusi, CTPYKTYPUPOBaHO TaKuM 06pa3oM, 4ToObI KO
BCEM OCHOBHBIM, TIPUHLMIHAILHBIM BOIIpOCcaM obyuaroryecs: oOparijajuch HeoHOKPaTHO. JTO



TM03BOJIsSIeT OPraHM30BaTh OB/a/leHre reOMeTpruUeCKUMU MOHSATHSIMU U HaBbIKaMU T10CJ/1e[j0BaTeIbHO
Y TIOCTYyTIaTesbHO, C COO/I0jeHreM TIPUHLIUIA TIPeeMCTBEHHOCTH, a HOBbIe 3HaHHS BK/THOUATh B
00IIyI0 CHCTeMY reOMeTPHUYeCKHX TPe/ICTaBIeHUM 00yUaroIUXCsl, pacIIupsisi U yIayornss e,
o0pa3yst TpOUHble MHO)KeCTBEHHbIe CBSI3U.

[Tepexof K U3yUeHUIO TeOMETPUH Ha YITyOJIEHHOM yPOBHE TT03BOJISIET:

CO3/1aTh YCI0BUs A5 quddepeHIMaly 00yueH!s], TOCTPOeHUsT UHAVUBU/YaTbHbIX
oOpa3oBare/ibHBIX MPOrpaMM, 00eCIeunTh yITyOIéHHOe U3yUueHre TeOMeTPUH KaK COCTaBJISIOLIeH
yuebHOro ripegmera «MaTeMaTHhKa»;

TIOArOTOBUTE 00YUarOIIUXCs K TIPO/[0/DKEHUIO M3YUEeHHUsT MaTeMaTHKK C yUETOM BbiOopa Oyayieit
npodeccuu, obecrieurBasi IPeeMCTBEHHOCTb MeXXy 00IIKMM U rpodecCoHaIbHBIM 00pa30BaHUEM.
Ha usyuenue yue6HOro Kypca «I'eometpusi» Ha yriy0OnéHHOM ypoBHe oTBoauTcst 204 vaca: B 10
ksacce — 102 yvaca (3 uaca B Hefiento), B 11 knacce — 102 yaca (3 yaca B Hefiesito).



COOEP)KAHNE OBYUEHUA
10 KJTACC

[Tpsimble ¥ MJIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIe TIOHSITUS cTepeoMeTpru. Touka, rpsiMasi, TJI0CKOCTb, TIPOCTpaHCTBO. [ToHsTHE 06
aKCMOMaTU4eCKOM ITOCTPOEHUY CTepeOMeTPUM: aKCUOMBI CTEPeOMeTPUU U CJIe/ICTBUS U3 HUX.
B3aumHoe pacriosnioykeHue NpsIMbIX B IIPOCTPAHCTBe: MepeceKarolyecs, napasule/bHble U
CKpelrBaroLecs npsMble. [Ipyr3Haku CKpeluBaromxcs NpsMbIX. [lapasiebHOCTb NPSIMBIX U
TIJIOCKOCTEN B MPOCTPaHCTBe: MapaJsuiesbHble psMble B IPOCTPAHCTBe, NapasulelbHOCTb TPEX
NIPSIMBIX, NTapaJl/Ie/IbHOCTh MPSIMOM U IJIOCKOCTH. [lapasienbHOe U LieHTpabHOe NIPOeKTUPOBaHue,
n3obpakeHue ¢uryp. OCHOBHbIE CBOMCTBa Mapasljie/ibkHOro MpoeKkThpoBaHus. Vi3obpakeHue ¢puryp
B I1apaJijieJIbHOU NMPOeKLUU. YIVIbl C COHANpaB/IeHHbIMU CTOPOHAMHU, YIOJI MeXy MPSIMBIMU B
npocTpaHcTBe. IlapaniesbHOCTb TIOCKOCTeN: NapaJsule/bHble IJIOCKOCTH, CBOMCTBA Mapasiie/bHbIX
riockocTeil. [TpocTeiile MpocTpaHCTBeHHbIe (PUTYpPhI Ha MJIOCKOCTU: TeTpas/p, Napasesenures,
MOCTPOEeHUe CeueHuu.

[TeprieHJMKy/ISIPHOCTD NIPSIMOM U IVIOCKOCTU: TIePIIeHUKY/ISIPHBIE ITPSIMbIe B IIPOCTPAHCTBe,
TIpsiMble Tapasule/ibHble U MepreHAUKY/ISIpHbIe K IJIOCKOCTH, MPU3HAaK MepreH/IUKY/ISpHOCTH
NIPSIMOM M TVIOCKOCTH, Teopema O MPsSIMOU MepreHAUKYJISIPHOU IIJI0CKOCTH. OpPTOroHanbHoe
npoeKTHpoBaHye. [leprieHAUKY/ISIp U HAK/IOHHbIE: PACCTOSIHUE OT TOYKH /10 TVIOCKOCTH, PACCTOSTHUE
OT MPSIMOM 10 MJIOCKOCTH, MPOeKLUs (PUTypbl Ha M/I0OCKOCTb. [1eprieHANKyISIpHOCTb TJI0CKOCTeM:
MIpU3HAK MepIeHUKY/ISIPHOCTH [IBYyX TVIOCKOCTel. TeopeMa 0 TpéX meprieHJuKy/sipax.

YI7bl B IPOCTPAHCTBE: yTOJ1 MeXY NMPSIMOU Y TUVIOCKOCTBIO, IBYTPaHHbIN Yo/, TMHEWHBIU YIOJl
JIBYTPaHHOTO yr71a. TpéXrpaHHbIi U MHOTOrpaHHble yIybl. CBOMCTBA MJIOCKUX YTIJIOB
MHOTOrpaHHOrO yrya. CBOMCTBA IVIOCKUX U JBYTPAHHBIX yIVIOB TPEXTPAHHOrO yryia. Teopemsl
KOCUHYCOB U CHHYCOB /11 TPEXTPaHHOIO yTJIa.

MHororpaHHuKu

Buib1l MHOrOrpaHHUKOB, pa3BépTKa MHOrOrpaHHMKa. [1pu3sma: n-yronbHas npusma, npsimMasi u
HaKJ/IOHHasl TIPY3Mbl, O0KOBasi U TI0JTHasi TIOBEPXHOCTH MpH3Mbl. [lapanenenumnes, MpsMOyTO/TbHbIHN
napa’siiesienunes U ero ceorcrtea. KpaTualinve rnyTy Ha TOBepXHOCTH MHOTOrpaHHMKa. TeopeMa
Oinepa. IlpoctpaHcTBeHHas Teopema [Tudaropa. [Tupamuyza: n-yroabHas mupaMu/ia, MpaBUIbHas U
yceuéHHasi mupamu/ipl. CBolicTBa pébep v OOKOBBIX rpaHel MpaBU/IbHOW MupamMu/ibl. [IpaBUIbHbIE
MHOTOI'PaHHHKM: ITpaBU/IbHAas IPU3Ma U NpaBU/ibHAas MMpaMK/ia, IPaBUIbHAs TPEYro/ibHast
nMpamMK/ia ¥ MpaBWIbHBIN TeTpasap, Ky0. [Ipe/cTaBieHue 0 MpaBUIbHBIX MHOTOTDaHHUKAX:
OKTas7p, JOJeKasp U UKOCasAp.

BbIunicieHre 31eMeHTOB MHOTOIPaHHUKOB: pébpa, AuaroHany, yribl. [1nomaas 6okoBoi
TIOBEPXHOCTH U TTOJTHOW TIOBEPXHOCTH MPSIMOM TIPHU3MBI, TUIOI[a/Ib OCHOBaHUM, TeopeMa 0 O0KOBOM
TIOBEPXHOCTH TIPSIMOM TIpU3MBl. [1710111a71b 60KOBOI MOBEPXHOCTH U TIOBEPXHOCTH MPaBUIbHOM
NMpaMK/ibl, TeOpeMa O IUIOIIaY YCeYEHHOM MUpaMu/bl.

CrMMeTpuUs B MPOCTPaHCTBe. D/1eMeHThl CHMMEeTPUU MPaBU/IbHBIX MHOTOTPAHHUKOB. CUMMeTpUS B
IIPaBUWJILHOM MHOTOTPaHHMKe: CUMMeTpPHs [apaJsule/ielinie;a, CAMMeTPUsI [IPaBU/IbHBIX ITPU3M,
CUMMeTpHS1 TPaBU/IbHOU MUPaMU/IbI.

BekTopb! ¥ KOOpAWHATEI B IIPOCTPAHCTBE

[ToHATHA: BEKTODP B IPOCTPaHCTBE, HY/IEBOU BEKTOD, [JIMHA HEHY/IEBOTO BEKTOPA, BEKTOPbI
KOJUIMHeapHble, COHaNpaB/leHHble ¥ [IPOTUBOIIOJIOKHO HallpaB/leHHble BeKTOPhIl. PaBeHCTBO
BEKTOPOB. []elCTBUS C BEKTOPaMU: CJIOJKEHUE U BbIUWTaHHe BEKTOPOB, CyMMa HeCKOJIbKUX
BEKTOPOB, YMHOKEHHe BeKTopa Ha 4nc/10. CBOMCTBA CJI0)KeHUs] BeKTOPOB. CBOMCTBA YMHOKEHUS
BeKTOpa Ha unco. [ToHsATre KoMIiaHapHble BeKTOphl. [IpU3HaK KOMITJIaHAPHOCTU TPEX BEKTOPOB.
[TpaBuno napamenenumneza. Teopema 0 pa3/iokeHUH BeKTOPa 10 TPEM HEKOMIUIAHAPHBIM
BekTOpaM. [IpsiMoyrosibHas cuctema KoopMHaT B mpocTpaHcTBe. KoopauHatel BekTopa. CBsi3b
MeXX/ly KOOpAMHAaTaMy BeKTOpa U KOOpAWHATaMM TOUeK. YToJ Mexy BekTopamu. CKaspHoe
TIpOM3Be/|eHNe BEKTOPOB.



11 KJIACC

Tena BpairjeHust

[ToHsTHA: LWIMHAPUYECKasi TOBEPXHOCThb, KOHMUeCKasi IOBePXHOCTh, CpepryecKasi TOBEPXHOCTD,
obpasytomye rmoBepxHocTeid. Tesa BpalljeHus1: LAIKMH/IP, KOHYC, yCeUEHHBIM KOHYC, cdepa, map.
B3auMHoe pacrionioxkeHre cepbl U IMJI0OCKOCTH, KacaTesibHasi IJIOCKOCTh K cdepe. M306paxkeHre
TeJ1 BpalljeH!sl Ha MJIOCKOCTU. Pa3BépTKa LUIMH/pa U KoHyca. CuMMeTpust cdepsl U 111apa.
O6béM. OcHOBHBIE CBOMCTBa 00bEMOB Tesl. Teopema 06 06bEMe MPSIMOYTO/ILHOTO
niapasiiesnienunesa u ciaeAcTBus u3 Heé. OOBEM MPsSMOY ¥ HAKJIOHHOW TIPU3MBI, LIWJTMHAPA,
npamMu/Ibl ¥ KoHyca. OObEM 111apa ¥ 11apOBOT0 CerMeHTa.

KombuHaruu Tes BpalljeHrs 1 MHOTOTPaHHUKOB. [1pr3Ma, BriMcaHHasi B LWJIMHAP, OTIMCaHHAs
okosio LuauHApa. [lepeceyenue cdepsl U mapa ¢ na0ckocThro. Kacanue wmapa v cgepsl
TUI0CKOCThIO. [TOHSITHe MHOrOrpaHHUKa, OMMCAHHOTO OKOJI0 Cdepsl, cdepbl, BIIMCAHHOM B
MHOTOTPaHHUK WUJIU TeJIO BpalljeHUs.

[Ty1o11a16 TIOBEPXHOCTH LIM/TMH/PA, KOHYCA, T/I0Ia/ib cdepsl 1 eé yacrteid. [Togobue B
npoctpaHcTBe. OTHOLIIEHHEe 00bEMOB, TJIOIAZIel MIOBEPXHOCTeM MoJ0bHbIX (hUryp.
[Tpeobpa3oBanue nogo6us, ToMoTeTHs1. PerieHne 3a/1au Ha TJIOCKOCTH C MCIIOTb30BaHHEM
CTepeoMeTpUUeCKMX METO/IOB.

[TocTpoeHune ceueHNM MHOTOTPAHHUKOB U TeJl BPALLleHUs: CeUeHus LWINHZpA (TlapasulesibHO U
NeprieHJUKY/ISIPHO OCH), CeueHUs1 KOHyca (TapaJsizie/ibHble 0CHOBAHHUIO U MIPOXOJSIIME yepe3
BepILVHY), CeUYeHus 111apa, MeTO/bl IOCTPOEHUS CeUeHUI: MEeTOZ, C/1e[j0B, MeTOJ, BHYTPEHHEro
MIPOEKTHPOBaHKs1, METO/, IlepeHoca CceKylllel TI0CKOCTH.

BekTopb! ¥ KOOpAWHATEI B IPOCTPAHCTBE

Bekrops! B npocTpaHcTBe. Onepariyuy HaZ, BeKTopaMu. BekTopHOe ymMHOKeHHe BeKTOpoB. CBOMCTBa
BEeKTOPHOIO YMHOXeHUs1. [IpsmoyronbHas crucreMa KOOpAUHAT B IpocTpaHcTBe. KoopyHaTth!
BekTopa. Pasno)keHune BekTopa 1o 6asucy. KoopjuHaTHO-BEKTOPHBIM MeTO/ TIPY pellieHrur
reOMeTpUYeCcKrXx 3azad.

[IBV>KeHUs B IPOCTPAHCTBe

IBwkenus ipoctpadcTBa. OTobpaxkeHus. [|BrkeHNs U paBeHCTBO (uryp. O61ue cBoWCTBa
JBYDKeHWW. BUpl ABVKeHUI: TTapasiie/ibHbIi [epeHoc, LieHTpaabHasi CHMMeTpHUs], 3epKaJlbHasi
CUMMETpWsI, TIOBOPOT BOKPYT MpsiMoi. [Ipeobpa3oBanust mogobust. [Ipsimasi u cdepa Diinepa.



I[IITAHNPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA «'"EOMETPUSA»
(YITIYBJIEHHEIM YPOBEHB) HA YPOBHE CPEJIHEI'O OBIIIEI'O OFPA3SOBAHUSA

JINUHOCTHBIE PE3YJIBTATBI

1) rpakaHCKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTh TPAXKAAHCKOM TIO3UI[UHM 00yUaroIIerocsi Kak akTUBHOTO Y OTBETCTBEHHOT'O
YjileHa pOCCUICKoro o0I1iecTBa, Mpe/cTaB/ieHre 0 MaTeMaThUyeCKUX 0CHOBaX (YHKLMOHHUPOBaHUS
Pa3/IMUHBIX CTPYKTYP, SIBJIEHUH, MPOLIeAYP TPaXkjaHCKOTo 0011iecTBa (BBIOOPHI, OTPOCHI U APYTOE),
yMeHUe B3aUMOZelCTBOBaTh C COLIMA/IbHBIMU MHCTUTYTaMU B COOTBETCTBUM C UX (PYHKLIUSMU U
Ha3HaueHuewM;

2) naTpuoTHUYeCKoe BOCITUTAHUE:

c(hOpMUPOBAHHOCTh POCCUMCKOM TPayk/JaHCKOW MAEHTUYHOCTH, YBa)KeHUsI K TIPOIILJIOMY U
HaCTOsIIIeMy POCCUICKOW MaTeMaTHKH, LIeHHOCTHOE OTHOLIEHHE K [JOCTU)KEeHUSIM POCCUNCKHAX
MaTeMaTUKOB U POCCUMCKOU MaTeMaThyeCKOM LIKOJIbI, UCI0/Ib30BaHUE 3TUX JOCTHKEHUMN B JPYTUX
HayKax, TeXHOJIOTHsIX, Cpepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHe JIyXOBHBIX [JeHHOCTel pOCCUICKOr0 Hapo/a, COPMUPOBAaHHOCTb HPAaBCTBEHHOIO
CO3HaHMSI, ITUUECKOTO MOBe/IeHNs], CBSI3aHHOTO C MPAKTUUeCKUM MPUMeHeHUeM [JOCTU)KeHUI HayKu
Y [1esiTe/IbHOCTBIO YUEHOT0, 0CO3HaHUe JIMUHOTO BK/1a/ja B OCTPOeHUe YCTOMYMBOTO OyayIiiero;

4) 3cTeThYeCKoe BOCITUTaHUE:

3CTeTUYECKOe OTHOLIEHNE K MUPY, BK/IHOUast 3CTETUKY MaTeMaTHieCKHUX 3aKOHOMEepPHOCTeH,
00BEeKTOB, 3a/iay, PellleHrH, pacCyKeHHH, BOCTIPUUMUYHMBOCTD K MaTeMaTUYeCKUM acTieKTam
Pa3UUHBIX BU/IOB UCKYCCTBa;

5) (pu3nueckoe BoCIUTaHUE:

c(hOpMUPOBaHHOCTh YMEHUSI IPUMEHSITh MaTeMaThueCKre 3HaHUsI B MHTepecax 3Z,0pOBOro U
6e3omacHoro obpasa )KM3HH, OTBETCTBEHHOE OTHOILIIEHHE K CBOEMY 3/[0POBBIO (3ZI0POBOe MTUTaHUE,
cbaraHCUPOBaHHBIN PEXKUM 3aHATHN U OT/IbIXa, pery/sipHasi pu3nueckasi akTUBHOCTb), (U3HUeCKoe
COBepIlIeHCTBOBaHUe MPU 3aHATUSIX CTIOPTUBHO-03/I0POBUTE/TEHOMN J1esITe/IbHOCTbIO;

6) TpyZ0BOe BOCIIUTAHUE:

TOTOBHOCTh K TPY/y, 0CO3HaHHe 1[eHHOCTH TPYJ0/r00us1, HHTepeC K Pa3/IMuYHbIM chepaM
npo¢eCCHOHANBHOM J1eATeNIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW U e€ MPUIOKEHUSIMU, YMeHHe
CoBepIlaTh 0CO3HAHHBIN BEIOOD OyayImeli mpodeccur U peav30BbIBaTh COOCTBEHHBIE KU3HEHHBIE
TJIaHbl, TOTOBHOCTH U CMIOCOOHOCTb K MareMaThyeCckoMy 0Opa30BaHHMIO M CaMOOOpa30BaHHMIO Ha
TIPOTSDKEHWH BCel )KU3HU, TOTOBHOCTh K aKTUBHOMY YUaCTUIO B PellleHUU MPaKTUUeCcKuX 3a/jau
MaTeMaTH4eCKOM HarpaB/lIeHHOCTH;

7) 3KOJI0OTHYeCKOe BOCIIUTaHUE:

Cc(hOpMUPOBaHHOCTh 3KOJIOTUYECKOM KY/bTYPbl, TIOHUMaHHe BUSHUS COLMATbHO-3KOHOMUYECKHUX
TIPOIIECCOB Ha COCTOSTHME TIPUPO/THOM W COIMAIbHOM Cpe/ibl, 0CO3HaHHe T7I00aIbHOTr0 XapakTepa
9K0JIOTUUeCKUX MpobsieM, OpreHTalysl Ha TpUMeHeHre MaTeMaTHieCKUX 3HaHWUM JIJIsT pellieHust
3a7iau B 00/1aCTH OKPY»Katolliel Cpefibl, T/IAHMPOBaHKE TIOCTYTIKOB U OLIEHKH X BO3MOXKHBIX
MOC/IeZICTBUM [/1S1 OKpY>Karollleil cpeJibl;

8) 11leHHOCTH Hay4HOTO MO3HAHUSI:

c(hOpMHPOBaHHOCTh MUPOBO33PEHMUS], COOTBETCTBYIOLL[ETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKU
1 0011[eCTBEHHOU MPAKTUKH, TIOHUMaHKe MaTeMaTHueCKOW HayKH Kak C(epbl uesoBeueCcKoi
JlesiITeJIbHOCTH, 3TaroB eé pa3BUTHUS U 3HAUMMOCTH /11 Pa3BUTHS LIUBUIU3aL[MH, OB/Ia/leHUe SI3bIKOM
MaTeMaTHK{ U MaTeMaThueCKOU Ky/IbTypOl Kak Cpe/ICTBOM M03HaHUsI MUPa, TOTOBHOCTh
OCYILIeCTB/ISATh TIPOEKTHYIO U UCC/Ie/I0BaTeIbCKYH0 /1eATe/TlbHOCTb MHAUBHUAYaIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJ/IBTATHI

ITo3HaBaTe/nbHBIE YHHBeDCa/IbHbIE yq66HLIe ,ILEIZCTBI/IH



ba3oBeble iornyeckue JeicTBUs:

BBISIB/ISITh U XapaKTePU30BaTh CyllleCTBeHHbIe TIPHU3HAKK MaTeMaTHueCKUX 00beKTOB, MOHITHH,
OTHOLIeHWI MeXXy MOHATUSMH, (OPMY/IMPOBaTh ONpe/ie/ieHrs TIOHATHUM, yCTaHaB/IMBaTh
CyllleCTBeHHbIH MPU3HAK K1acCUpUKaLMK, 0CHOBaHUs [i71s1 0060011eHrsl U CpaBHeHHs1, KpUTepUr
MIPOBOZAMMOTO aHa/Iu3a;

BOCTIPUHUMATh, ()OPMY/IMPOBATh U IPeoOpa3oBbIBaTh CYXK/IeHUS: YTBepAUTe/IbHbIe U
OTpUIiaTe/bHbIe, eJUHAYHbIE, YaCTHBIE 1 00II[He, YC/IOBHEIE;

BBISIB/ISITH MaTeMaTUueCKre 3aKOHOMePHOCTH, B3aUMOCBSI3U U MIPOTUBOpeunsi B (pakTax, JaHHBIX,
HaOJTIO/IeHNSIX U YTBEePI)KIeHUsIX, TTpeyiaraTb KpUTepHHU /1JIs1 BhISIB/IEHHS] 3aKOHOMEPHOCTeH 1
MIPOTUBOPEUNH;

Jle/1aTh BbIBO/IbI C UCI0/Ib30BaHWEM 3aKOHOB JIOTUKH, [ieYKTHBHBIX U MHAYKTUBHBIX
YMO3aK/IH0UeHUH, YMO3aK/IH0UeHUH 110 aHa/I0THY;

NIPOBOZUTEL CaMOCTOSITE/IbHO Jl0Ka3aTe/IbCTBa MareMaTHieCKUX YTBep KeHuil (TIpsiMble U OT
TIPOTHUBHOTO), BLICTPAUBATh apr'yMeHTaL[|0, IPUBO/IUTE MPUMephl U KOHTPIPHUMepbl, 000CHOBBIBATh
coOCTBeHHBIE CY)K/I€HHS U BBHIBO/IBI;

BbIOMpATh Criocob pelieHUs yueOHOM 3a/jauu (CpPaBHMBATh HECKOBKO BaPUAHTOB PelLleHus],
BBIOMpaTh HanboJsiee OAXOASIIIHIA C YUETOM CaMOCTOSTE/TLHO BbIZIe/IeHHBIX KDUTEPHUEB).

basoBeble ucciefoBaTeibCKye JeCTBUS:

VICTI0/1b30BaTh BOMPOCHI KaK UCC/Ie0BaTe/IbCKU MHCTPYMEHT M03HaHuUs1, (JOPMY/IMPOBAaTh BOIIPOCHI,
(buKcupytoliie MpOTUBOPeure, MpobsiemMy, yCTaHaB/IMBAaTh UCKOMOe 1 IaHHOe, ()OPMUPOBATh
TUTOTe3y, apryMeHTUPOBaTh CBOO MO3ULIUI0, MHEHUE;

TIPOBOAUTB CAMOCTOSITE/IbHO CT/IAaHUPOBAHHbBIN SKCIIEPUMEHT, HCC/IefloBaHKe TI0 YCTaHOB/IEHUIO
0co0eHHOCTel MaTeMaTHueckoro 00beKTa, sIBJIeHus], TTPOLiecca, BhISIBJIEHUIO 3aBUCUMOCTeN MeX/y
oObeKTamH, SIBJIeHUSIMH, TIPOLeCCaMU;

caMocTosTesTIbHO (hopMynupoBaTh 000011[eH s ¥ BEIBO/BI TI0 pe3y/ibTaTaM IMPOBeIEHHOTO
Habmo/ieHus1, UCCrIe[JOBaHUs], OLIEHUBAThb JJ0CTOBEPHOCTh IM0JTyUeHHBIX Pe3y/IbTaToB, BHIBO/JIOB U
0000ITIeHMI;

TIPOTHO3UPOBATh BO3MOKHOE pPa3BUTHe MPOLeCCa, a TakKe BbIJBUTaTh MPeJTION0KeHUs O ero
Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora ¢ uHdpopmarmeii:

BBISIB/IATH Jje(ULMTHI MH(GOPMALMH, JaHHBIX, HeOOXOAUMBIX /Il OTBETAa Ha BOMPOC U [|JIsI PeIeHHs
3a/jauy;

BBIOMpATh MH(OPMALMIO U3 NCTOUHHKOB Pa3/IMUHBIX THITOB, aHAIM3UPOBAaTh, CHCTeMAaTHU3UPOBaTh 1
VHTepIpeTUpoBaTh MH(GOPMALIMIO Pa3/TUUHBIX BUIOB U (HOPM Tpe/|CTaB/IeH S

CTPYKTYpPHPOBaTh UH(OPMALUIO, TIPECTaB/ATh € B pa3nuuHbIX (hopMax, UIFOCTPUPOBaTh
rpauyecky;

OLIeHUBATh HaJ|&>KHOCTb UH(POPMAL[MH 110 CAMOCTOSITe/IbHO CPOPMYTMPOBAHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHUBEPCA/IbHbIE YUeOHbIe JeHCTBUs

Oob1jenue:

BOCITPUHUMATh U (POPMY/TUPOBATh CY>KJEHHSI B COOTBETCTBUH C YCIIOBUSIMHU U 1[eJIIMU OOI1[eHM,
SICHO, TOUHO, TPAMOTHO BbIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX, JaBaTh
TIOSICHEHUSI TI0 XO/ly pellleHus 3a/jaui, KOMMEHTHPOBATh MO/TyYeHHbIN pe3y/ibTar;

B X07le 00CY)K/IeHHsI 3a/laBaTh BOTIPOCHI T10 CYIeCTBY 00CY»X/[aeMO TeMbI, IPOO/IEMBI, PeIllaeMOoi
3a/lauu, BbICKA3bIBaTh W/I€H, HalleJIeHHbIe Ha MTOUCK PEIlIeHH s, COTIOCTAB/ISATb CBOU CYKEHHUS C
CY>KJIeHUSIMU IDYTMX YUaCTHUKOB /IMajiora, 0OHapy>kKMBaTh pa3/vuKe U CXO[CTBO TO3ULIWH, B
KOppeKTHO! (opme (hopMy/TUpOBaTh Pa3HOI/IACKS, CBOM BO3PAXKEHHS;

TIPe/ICTaB/ISTh Pe3y/IbTaThl PeIlIeHus 3a/lauu, SKCIIepUMEHTa, UCC/Ie[OBAaHUs, TIPOEKTa,
CaMOCTOAATE/TbHO BBIOMPATh (hOPMaT BBICTYIIEHUS C YUETOM 3a/iau Mpe3eHTalud ¥ 0COOeHHOCTel
ayZIMTOPHH.

PEFYJ'IHTI/IBHBIE YHHBePCAJ/IbHbIE y‘-IE6HBIe I,E[el‘/iCTBI/ISI



CamoopraHu3anus:

COCTaBJIATH T/IaH, alTOPUTM DeLlleHus 3a/laud, BbIOMpaTh CrIocob pelieHust ¢ Y4ETOM UMEeOLLUXCsT
PeCcypCcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTUPOBaTh U KOPPEKTUPOBATh BapPUAHThI
pelleHui ¢ y4éToM HOBOM MH(MOPMALIUH.

CaMOKOHTPO/Ib, SMOLIMOHA/TbHBIN UHTEJIIEKT:

B/IaJileTb HaBbIKaMH T03HaBaTeIbHOM peduieKCU KaK 0CO3HaHUs COBepIIaeMbIX 1eHCTBUM 1
MBIC/TUTE/TbHBIX TPOLIECCOB, UX Pe3y/bTaToOB, B/IaZleTh CrIocobaMy CaMOIPOBEPKH, CAaMOKOHTPOJIS
Tripoliecca U pe3y/bTaTa pellieHusi MaTeMaThyeCckou 3a/jaui;

TIpeJBU/IeTh TPYAHOCTH, KOTOPbIe MOT'YT BO3HUKHYTh IPU PeIlleHUU 3a/lauld, BHOCUTh KOPPEKTUBHI B
JiesiTeTbHOCTh Ha OCHOBE HOBBIX 0OCTOSITE/IbCTB, JAaHHBIX, Hal/IeHHBIX OIIMOOK, BbISIBIEHHBIX
TPYAHOCTeW;

OLIeHUBATh COOTBETCTBUE pe3ysibTaTa Lie/id U YCIOBUSIM, 0OBSICHATH MPUUMHBI [0 CTH)KEHUS WU
He/[OCTWKEHHs Pe3y/IbTaToB /IesTe/IbHOCTH, HAXOUTh OINOKY, /laBaTh OLEHKY TTPUOOPeTEHHOMY
OTIBITY.

CoBMmecTHasi 1eTeNTbHOCTD:

TIOHUMATh U UCII0/b30BaTh MPerMYyIi[eCTBa KOMaH/IHOW U UHUBH/Iya/IbHON pab0ThI NP pelleHuH
yueOHbIX 3a7ia4, IPUHUMATh 11e/Tb COBMECTHOMU eI Te/TbHOCTH, TVIAaHUPOBATh OPraHU3alUio
COBMECTHOM paboThl, pacripeiesiiTh BU/bI paboT, 10roBapuBaThCsi, 006CyK/AaTh MPOLeCC U pe3y/ibTaT
paboThI, 060011]aTh MHEHUST HECKOTbKHX JIFOIeH;

yuacTBOBaTh B IPYIIOBLIX (hopmMax paboThl (06CyKAeHusi, 0OMeH MHEHUH, «MO3rOBbIe IITYPMbI» U
WHBIE), BLITIOJTHATH CBOKO UaCTb PabOThI U KOOPIWHUPOBATE CBOM [IEHCTBUS C IPYTUMH U/IeHaMHU
KOMaH/[bl, OLIeHMBATh KauyeCTBO CBOETO BKJIaZia B OOIIMI POAYKT 10 KPUTEPUSIM,
chopMyTMpPOBaHHBIM YUaCTHUKaMU B3aUMO/eHCTBUSI.

INPEOIMETHBIE PE3YJ/IETATBI

K xon1y 10 K1acca oOydaromuics HayYnTcs:

CcBOOO/IHO OTIeprpoBaTh OCHOBHBIMU MOHSITUSMU CTePeOMeTPHUU TPU pellieHUH 3a7iad 1
TIPOBeIeHNH MaTeMaTu4yeCKUX pacCy KIeHn;

TIPUMEHSITH aKCUOMBI CTePeOMETPUU U CJIeZICTBUS U3 HUX TIPU pelleHry reOMeTpruyeCKUX
3ajau;

K/IaCCU(ULIMPOBATh B3aMMHOE PACIIO/I0)KeHUe MPSIMbIX B IPOCTPAHCTBE, MJI0OCKOCTEH B
NIPOCTPAHCTBe, NPSMBIX U IJIOCKOCTeN B IPOCTPAHCTBE;

CBOOO/IHO OTIepHpPOBaTh MOHSATUSIMU, CBSI3aHHBIMU C YTJIaMU B TIPOCTPAHCTBE: MEXY
NIPSIMBIMY B IIPOCTPAHCTBe, MeXX/ly MPSIMOU U IJIOCKOCTBIO;

CBOOO/IHO OTIepHPOBaTh TOHSATUSIMU, CBSI3aHHBIMU C MHOTOTPAaHHHUKaMU;

cBOOOZIHO pacrio3HaBaTh OCHOBHBIE BH/IbI MHOTOTPaHHUKOB (TIPU3Ma, MTUpaMuza,
TIPSIMOYTOJTBHBIN Tapasuiesnenures, Kyo);

K/IaCCU(ULIMPOBAaTh MHOTOTPaHHUKY, BHIOMPAsi 0CHOBAHMS /IS K/IaCCU(UKALIIN;

CBOOO/IHO OTIepHpPOBaTh MOHSATUSIMU, CBSI3aHHBIMU C CeueHreM MHOTOTPaHHUKOB
IIJIOCKOCTBIO;

BBITIO/THATH Mapasijie/ibHOe, LieHTpaJlbHOe U OPTOTOHA/IbHOE NMPOEeKTUPOBaHUe (hUryp Ha
TJIOCKOCTB, BLITTOJTHATH M300paykeHs1 GUTyp Ha MI0CKOCTY;

CTPOUTh CeueHUs] MHOTOIPaHHUKOB Pa3/IMUHbIMU MeTOJ,aMH, BbITIOJHATE (BHIHOCHbIE)
TUIOCKHE YePTeXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYP: BHJ CBEPXY, COOKY, CHU3Y;

BBIUMC/ISITh IJIOLL{a/I TOBEPXHOCTEN MHOTOTPaHHUKOB (TIpr3Ma, MUpaMu/a),
reoMeTpUUYEeCKHUX TeJl C IPUMeHeHreM (HopMyIT;

CcBOOO/IHO OTepHpOBaTh TIOHSATUSIMU: CHUMMETPHsI B IPOCTPAHCTBE, LIeHTP, 0Ch U MJI0OCKOCTh
CUMMETPUH, LIeHTP, OCb U MJIOCKOCTh CHUMMETPUH (PUTYDBI;

CBOOO/IHO OTIepHpOBaTh MOHSATUSIMU, COOTBETCTBYIOIIIMMH BEKTOPaM M KOOD/JJMHATaM B
NIPOCTPAHCTBe;

BBITIO/THATD [|eHCTBUS HaJl BEKTOpaMUy;



pelLlaTh 3a/lauy Ha [j0Ka3aTe/bCTBO MareMaTuiyeCKUX OTHOLIEHUI U HaXOX/eHUe
reoMeTpUUYeCKUX BeJIMUMH, TIPUMeHsIsI N3BeCTHbIe MeTO/[bI TIPY PellleHHH MaTeMaTHueCKUX 3a/jau
TIOBBIILIEHHOTO U BBICOKOTO YPOBHSI CJIOXKHOCTH;

TIPUMEHSITh TIPOCTeMHIIINe NTPOrpaMMHbIe CPeJICTBA U 37IeKTPOHHO-KOMMYHUKAL[MOHHbIe
CHCTeMbl TIPY pellleHrH CTepeoMeTpUUecKrX 3aay;

W3BJIeKaTh, Peobpa3oBbIBaTh M UHTEPIIPETHPOBaTh MHPOPMAL[MIO O TIPOCTPAaHCTBEHHBIX
reoMeTpuuecKux (purypax, npeZcTaBieHHy0 Ha yepTexax U pUCyHKax;

TIPUMEHSITh TT0/TyYeHHbIe 3HaHUsI Ha TIPaKTHKe: CPABHUBATh U aHA/IM3UPOBATh peasbHbIe
CUTyaLH, IPUMEHSITh U3yUeHHble MIOHATHS B TIPOLiecce NOKCKa pellleHusl MaTeMaThue CKU
chopMyTUPOBaHHOM TTPO6/IEMBI, MO/IE/TUPOBATh peasbHble CUTYalluX Ha sI3bIKe reOMeTpHH,
MCCJIe/I0BaTh MOCTPOEHHbIE MO/Ie/Y C UCII0/Ib30BaHUEM reOMeTpUUeCKUX MTOHATHI U TeopeM,
arrapara ajire0psbl, pelaTh MpakTUUeCKre 3a/laui, CBsI3aHHbIe C HaXOXK/eHreM reoMeTpruyeCcKUX
BeJIMYMH;

MMeTb TIpe/iCTaB/IeHrsl 00 OCHOBHBIX 3TariaX Pa3BUTHsI TeOMETPUH KaK COCTaBHOM YaCTH
(dyHZamMeHTa pa3BUTHS TeXHOJIOTHM.

K koH11y 11 ksacca obyyaromuyicst HayYUTCs:

cBOOOZIHO OTIEpUPOBAaTh MOHATUSMH, CBSI3aHHBIMU C LIWJIMH/PUYECKOM, KOHMUECKOU 1
cdeprueckoi MOBepXHOCTSAMH, OOBSICHATb CTIOCOOBI MOJTyUeHHUsT;

OIepypoBaTh MOHATHSIMH, CBSI3aHHBIMU C TeJlaMU BpallleHusl: LIUJIMHPOM, KOHYCOM, cdepoii
Y 1LIapOM;

pacrno3HaBaTh TeJa BpaljeHus (LUINH/P, KOHYC, cdepa U 11ap) U 00BSICHATE CIIOCOOBI
TIO/TyYeHHs1 TeJT BpallleHus;

K/1accuuIMpoBaTh B3aMMHOe pacrosioxkeHue chepbl U MI0CKOCTH;

BBIUMCJISITh BeJIMUKHBI 3/IEMEHTOB MHOTOT'DaHHUKOB U TeJl BpallleHus, 00bEMBI U TI/I0IIA/N
TIOBEPXHOCTell MHOTOTPaHHUKOB U TeJ Bpall|eHUsl, TeOMeTpPUUYeCKUX TeJl C IpUMeHeHreM (opMmyi;

CBOOO/IHO OTIepHPOBATh MOHSATUSIMU, CBSI3aHHBIMU C KOMOWHALUSIMU TeJl BpallleHus 1
MHOTOTPaHHMKOB: MHOTOT'PaHHUK, BITMCAHHBIN B c(epy U OMMCcaHHbII 0KO/I0 cdepsl, cdepa,
BITMCAaHHasi B MHOTOTPAHHUK WX TeJI0 Bpall|eHMUs;

BBIUKC/ISITH COOTHOIIEHHSI MeXKAY TIIOIa/IsIMH TTOBEPXHOCTel 1 00béMaMu IOj00HBIX TeT;

n300pakaTh u3yuyaemble (PUTypbl, BHITIOMHATE (BBIHOCHBIE) TJIOCKHME YepTeXKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (DUTYP: BUJ, CBEPXY, COOKY, CHU3Y, CTPOUTH CeueHHs Tesl BPALl|eHus;

W3BJIeKaTh, UHTEPIIPeTUPOBATh U MPeobpa3oBbIBaTh MHPOPMALMIO O TIPOCTPAaHCTBEHHBIX
reoMeTpuuecKux (purypax, npecTaB/ieHHyl0 Ha yepTexkax U pUCyHKax;
: CBOOO/IHO OTIepHpOBaTh TIOHSATHEM BEKTOP B IPOCTPAHCTRE;

BBITOJ/IHATh OTepaliy Hafl BEKTOpaMU;

3a/laBaTh IJIOCKOCTh ypaBHEHWEM B /IeKapTOBOM CUCTeMe KOOD/JUHAT;

pelLlaTh reoMeTprUYecKHe 3a/jaui Ha BbIYMC/IEHNE YITIOB MEXXY NPSIMBIMU U TJIOCKOCTSIMH,
BBIUMC/IEHUE PACCTOSTHUM OT TOUKHU /IO TVIOCKOCTH, B 11€JI0M, Ha TIpUMeHeHre BeKTOPHO-
KOOpPZAMHATHOTO MeTo/ia NPy pelleHuH;

CBOOO/IHO OTIepHpPOBaTh TIOHSATHUSIMU, CBSI3aHHBIMU C IBI)KEHHEM B IIPOCTPAHCTBe, 3HATh
CBOMCTBA IBM)KeHUM;

BBITIOJTHSTH MU300pa’keH!si MHOTOTPaHHUKOB U TeJl BpallleHusl TIPY Tapasijie/ibHOM repeHoce,
LIeHTPa/lbHOW CUMMETPUH, 3epPKalbHOW CHMMETPHH, TIPU IOBOPOTE BOKPYT IMPSIMOM,
npeobpa3zoBaHus oz00us;

CTPOUTH CeUeHUs] MHOTOI'PaHHUKOB U TeJl BpallleHWs1: ceueHUst LWIMHApa (rapasieibHoO U
TieprieH/INKY/ISIPHO OCH), CeueHHs1 KOHyca (TapasuiesibHble 0CHOBAaHUIO U TIPOXO/SIINe Yepe3
BEpIIMHY), CeYeHUs 111apa;

WCTI0/Ib30BaTh METO/[bl TTIOCTPOEHUS CeUeHUI: MeTo/] C/ie[|0B, MeTO/| BHYTPeHHETo
NIPOEKTUPOBaHUsI, METO/, IlepeHoCca CeKyliel MI0CKOCTH;

JI0Ka3bIBaTh TeOMeTpHUYeCcKre YTBepXKeHMUs;



MIPUMEHSITh reoMeTpruYecKre (PaKThl /1Sl PelleHus: CTepeoMeTpUUeCcKHX 3a/ad,
TIpe/ToJIararolX HeCKOJIbKO I11aroB pellieHusi, eC/IM yC/I0BUs IPUMeHeH s 3a/JaHbl B SIBHOU U
HesiIBHOU (popme;

pelLlaTh 3aZlayM Ha /[0Ka3aTe/bCTBO MaTeMaTHyeCKUX OTHOIIEHUH U HaXOXK/ieHue
reoMeTpHUeCKUX BeJTMUMH;

TIPUMEHSITh TTPOrPaMMHbIe CPeZICTBa U 371eKTPOHHO-KOMMYHUKALIMOHHbIE CHCTEeMBI ITPU
peIIeHNH CTepeoMeTpHUIeCKHX 3a71ad;

TIPUMEHSITh TT0/TyYeHHbIe 3HaHUsI Ha TIPaKTHKe: CPABHUBaTh, aHA/IM3UPOBATh U OL|eHUBaTh
peasbHbIE CUTYaLMH, TPUMEHSITh U3yUeHHbIe TIOHSTHS, TeOPeMbl, CBOMCTBA B TIPOL{eCCe TIOMCKA
pellieHUst MaTeMaThyecku chopMyMpoBaHHOM Mpo6sieMbl, MOZIe/TMPOBaTh peasibHble CUTYyal[ui Ha
sI3bIKe TeOMETPHH, UCCJIe/I0BaTh TOCTPOEHHBIE MO/IEJU C MCIIO/Ih30BaHUEM I'eOMeTpHYe CKHX
TIOHSITUM 1 TeopeM, arirapara anaredpsbl, peliaTh MpakTUYeCckKue 3a/jauk, CBsi3aHHbIe C HAaX0XK/IeHueM
reoMeTpUUeCKUX BeJTMUHH;

MMeTb TIpe/iCTaB/IeHrsl 00 OCHOBHBIX 3TariaX Pa3BUTHsI TeOMETPUH KaK COCTaBHOM YaCTH
(dyHZamMeHTa pa3BUTHS TeXHOJIOTHM.



TEMATNYECKOE IIVTAHMPOBAHUNE

10 KJIACC
KosiuecTBO 4acoB (D/IeKTPOHHbIe
Ne [HaumeHoBaHue pasziesioB v 11(poBbIe)
I/T1 [TeM NpOrpaMMbl Bcero Korrpomkukie - [IpaKTHdeckue oOpa3oBaTesbHbIE
pPaboThHI paboThI beCypChbi

1 |BBezmeHue B CTepeOMeTPHIO 23 1
? B3aviMHOe pacrio/iokeHue 6 1

[PsSIMBIX B IPOCTPAHCTBE
3 Hapannem)uHOCTL MpAMBIX U | o

[I0OCKOCTEeH B IPOCTPaHCTBe
4 HepneHgHKinﬂpHOCTb MPAMBIX|

1 TUIOCKOCTe! B ITPOCTPaHCTBe
5  [Yruibel u paccTosHUA 16
6 [MHororpaHHUKHU 7
7  [BekTOpbI B MPOCTPaHCTBE 12
8 [ToBTOpEHME, 06o6u1eH1:1e u 5 )

CHUCTeMaTu3aLs 3HaHUU
OBIIEE KOJIMYECTBO YACOB 102 6 0
10 ITPOI'PAMME




11 KJIACC

Ko/smmuecTBO yacoB (D/1eKTpOHHBIe
Ne |HaumeHoBaHUe pa3ziesioB U 1rdpoBbIe)
/T [TeM TpOrpaMMBI Beero  [OHTPOMBHBIE  [[IDAKTHYECKHE {600 30mame mhHpre
paboTEI pPaboThI becypChI

1 AHanuTU4eckas reomerpus | 15 1
) [ToBTOpEHME, 0606Lqu1:1e "l c 1

ccTeMaTr3aLus 3HaHU!
3 |O6bEM MHOrOrpaHHUKa 17 1
4  [Tena BpaujeHus 24 1
5 [ 110111811 TOBEPXHOCTHU U 9 1

0OBEMBI KPYIJIBIX TeJT
6  |IBwKeHus 5) 1
7 [ToBTOpEHMUE, 0606LueH1:1e ul5 9

crcTeMaTr3aLys 3HaHUH
OBIIEE KO/TMYECTBO 102 3 0

YACOB I10 ITPOI'PAMME




[TIOYPOYHOE IVIAHUPOBAHUE
10 KJIACC

Ne
/11

[Tema ypoka

Ko/mmuecTBO 4acos

KoHTpOJIbHBIE

Bcero
paboThI

[IpakTHUeckue
paboThI

TaTa
3yYeHUs]

(D/IeKTPOHHbIe

[1M(ppOBbIE
0Opa3oBare/bHbIE

pecypchbl

(OCHOBHBIE TpaBuUJIa
M300paykeHUsT Ha
PUCYHKe TIIOCKOCTH,
MapasuiebHBIX
MpsIMbIX (OTPE3KOB),
CepeJMHbI OTpe3Ka

[ToHaTUs
CTepeoMeTpUM: TOUKa,
MpsiMasi, TJI0CKOCTb,
MPOCTPaHCTBO.
(OCHOBHBIE TIpaBuUJIa
M300paXkeHUsT Ha
PUCYHKe TIIOCKOCTH,
MapasuiebHbIX
MpsIMbIX (OTPE3KOB),
CepeJMHbI OTpe3Ka

[ToHsaTUS:
[1lepeceKaroiecs
[JI0CKOCTH,
[lepeceKaroiecs
rpsiMasi v MI0CKOCTh;
[10JTyTIPOCTPaHCTBO

[ToHsATUS:
[lepeceKaroiecs
[JI0CKOCTH,
[1lepeceKaroiecs
rpsiMasi v MI0CKOCTb;
[10JTYTIPOCTPaHCTBO

VM HOrOrpaHHUKY,
300pakeHre
MPOCTEeNILINX
[POCTPaHCTBEHHBIX
buryp,

HeCyIe CTBYIOIINX
0OBEKTOB

[MHOrorpaHHuky,
1300pakeHre
MPOCTEeULLINX
MPOCTPaHCTBEHHBIX
uryp,

HeCyIlle CTBYIOLIUX
0OBEKTOB

A KCUOMBI
CTEPeOMeTPUU U




[IepBbie CJIeJCTBUA U3
HX

A KCHOMBI
CTepeoMeTpUHr U
[epBbie C/Ie[CTBUS U3
HIX

A KCHIOMBI
CTEepeOMEeTPHH U
MepBble CIeACTBUS U3
H1x. CriocoObl
BaZlaHUsI TIPSIMBIX U
[1JIOCKOCTEeH B
MPOCTPaHCTBE.
(O0603HaUeHUs TTPIMBIX
11 TI/IOCKOCTEeM

10

1300pakeHue
CeueHu NMUpaMu/pl,
Ky0a ¥ IpH3MBbI,
KOTODbIE ITPOXOZST
yepe3 Ux péopa.
l1300pakeHre
repeceyeHust
MOTy4eHHBIX
[/10CKOCTEM.
PackpaiviBaHue
MOCTPOEHHBIX
CeueHuM pa3HbIMU
[[BETaMU

11

l1300pakeHre
CeueHUM MUpaMu/Ibl,
KyOa 1 TIPU3MBI,
KOTODbIE TTPOXOZST
uepe3 ux péobpa.
1300pakeHue
repeceyeHust
MOTyYeHHBIX
[JI0CKOCTEM.
PackpaiviBanuve
MOCTPOEHHBIX
CeueHUM pa3HbIMU
[IBETAMU

12

1300pakeHue
CeueHu NMUpaMu/pl,
Ky0a ¥ IpH3MBbI,
KOTOpBbIe TIPOXOST
uepe3 Ux péopa.
l1300pakeHre
repeceyeHust
MOTyUeHHbIX
[/10CKOCTEM.
PackpaiviBaHue




MOCTPOEHHBIX
CeueHUM pa3HbIMU
[[BETaMU

13

1300pakeHue
CeueHu NMUpaMu/pl,
Ky0a ¥ IpH3MBbI,
KOTODbIE ITPOXOZST
uepe3 Ux péopa.
[1300pakeHne
repeceyeHust
MOTy4eHHBIX
[/10CKOCTEM.
PackpaiviBaHue
MOCTPOEHHBIX
CeueHuM pa3HbIMU
[[BETaMU

14

MeToy, c/ie[1oB it
MMOCTPOEHUsI CeueHui

15

MeToy, c/ie[1oB it
[MOCTPOEHUs CeueHUM.
CBoliCcTBa
repeceyeHU MpsIMbIX
1 TIJIOCKOCTer

16

[MeTop, ciieioB it
[MOCTPOEHUS CeUeHUM.
CBoliCcTBa
repeceyeHUH MpsIMbIX
1 TIJIOCKOCTel

17

[TocTpoeHue ceueHuit
B TTMpaMu/je, Kyoe 110
TPEM TOUKaM Ha
péobpax. Co3zmanue
BEIHOCHBIX UepTexen
1 3arMCh 111ar0B
[OCTPOEHUs

18

[TocTpoeHue ceueHU
B IIpaMu/ie, Kybe 1o
TPEM TOUKaM Ha
pébpax. Co3maHue
BLIHOCHBIX UepTerkei
1 3aIT1Ch 111aTOB
MOCTPOeHUsI

19

[TocTpoeHue ceueHuit
B TTMpaMu/e, Kyoe 110
TPEM TOUKaM Ha
pébpax. Co3manue
BEIHOCHBIX UepTexxen
1 3arMCh 111ar0B
[OCTPOEHUs

20

[TocTpoeHue ceueHU
B TIpaMu/ie, Kybe 1o




TPEM TOUKaM Ha
péopax. Co3manue
BEIHOCHBIX UepTexxen
1 3arMCh 111aroB
[OCTPOEHUsI

21

[ToBTOpEHME
[/IaHUMETPUM:
[Teopema o
[TPOTIOPLIMOHA/IBHBIX
oTpe3kax. [Tomobue
TPeYro/IbHUKOB

22

[ToBTOpEHME
[/IaHMETPUM:
[Teopema MeHenast.
PacueThbl B CeueHUsIX
Ha BEIHOCHBIX
ueprexkax. Vicropus
pa3BUTHS
MIaHUMETPUU U
CTepeoMeTpuu

23

KoHTposbHast paboTa
' AKCHIOMBI
CTepeoMeTpHH.
CeueHus"

24

B3auMHOe
pacrookeHue
MpSIMbIX B
[IPOCTpPaHCTBe.
CkpeluyBaroLecs
rpsimble. [IpusHaku
CKpeLMBarOLUXCs
[PSMBIX.
[TapasiienbHbIe
[psIMble B
[IPOCTPaHCTBe

25

[Teopema o
CyILLleCTBOBAHMU U
eIMHCTBEHHOCTH
MpsIMOM Mapasuie/lbHON
TAaHHOW TPSIMOH,
MpOXO/sller uepe3
TOUKY IIPOCTPAaHCTBA U
He Jie)Kalljel Ha
TAaHHOU TIPSIMOMA.
JIlemMma 0 nepeceyeHUU
MapaJsiie/bHbIX
MPSIMBIX TJIOCKOCTBIO

26

[TapanienbHOCTDb Tpex
npsmbixX. Teopema o
TPEX MmapauiebHbIX

npsmbixX. Teopema o




CKPeLIMBAOLLIAXCS
MPSIMbIX

27

[TapasnensHOe
MpPOeKTHPOBaHKe.
(OCHOBHBIE CBOMCTBA
rapaJsijie/ibHOro
MPOeKTHPOBaHHUSI.

[ 1306pa>keHrie pa3HbIX
buryp B
MapasiieTbHOU
MpOeKLUH

28

[{eHTpanbHas
[IPOeKLUs. YTOoII C
COHAIpaB/IeHHbIMU
CTOpOHAMHU. YTOJI
MeXXy IPSIMBIMU

29

3azaur Ha
10Ka3arenbCTBO U
1CCle[loBaHue,
(CBSI3aHHBbIE C
PaCIIo/IOKeHUEeM
MpSIMbIX B
[POCTPAaHCTBE

30

[ToHATUA:
MapasieslbHOCTb
MPSIMOM U MJIOCKOCTH B
MPOCTPaHCTBe.
[Tpr3Hak
MapasiesibHOCTH
MPSIMOM U MJIOCKOCTH.
CBolicTBa
rapasiie/lbHOCTU
MPSMOM U IJIOCKOCTH

31

['eoMeTpuyeckue
BaZlauu Ha
BbIUKIC/IEHUE U
10Ka3aTesbCTBO,
CBSI3aHHBIE C
MapasieibHOCTbIO
MPSIMBIX U TIJIOCKOCTel
B TIPOCTPAHCTBE

32

[TocTpoeHue ceuenus,
MPOXOZALLIEro yepes
[TAHHYIO NPSIMYIO Ha
uepTexe 1
[apasijie/IbHOro
PYTO NPSIMOMU.
PacuéT oTHOLLIEHUI

33

[TapasienpHas
MpOeKLVs,

[IpPMEHeHKe [OJId




[MOCTPOEHUS CeUueHnH
Kyba 1
rapasuiesienuresa.
CBolicTBa
Mapasiiesenurnesa u
MPY3Mbl

34

[TapasiienbHble
r10CKOCTH. [Ipu3Haku
Mapasiyie/lbHOCTH ABYX
MI0CKOCTe

35

[Teopema 0
[apa/iie/lbHOCTH U

e IMHCTBEHHOCTH
[/I0CKOCTH,
MpOXO/slliel uepe3
TOUKY, He
MpUHA/JIeXKaIYH0
MAaHHOM TIJIOCKOCTU U
C/IeICTBUS U3 Heé

36

CBolicTBa
MapaJsiie/lbHbIX
[1JIOCKOCTEH: 0
Mapasiie/lbHOCTU
MPSIMBIX TT€PeCceueHust
Mpy repeceueHrun
BYX Tapasiie/IbHbIX
[JI0CKOCTEeU TpeTbeu

37

(CBolicTBa
[apaJsiieslbHbIX
MI0CKOCTel: 06
OTpe3Kax
[apasiyie/IbHbIX
MPSIMBIX,
BAK/TIOUEHHbBIX MeXIy
[apa’siieIbHbIMU
[7I0CKOCTSMHU; O
repeceyeHuH MpsIMOU
C AByMsI
[apa’siieIbHbIMU
[710CKOCTSMU

38

[loBTOpEeHue: TeopeMa
[Tudaropa Ha
[/I0CKOCTU

39

[ToBTOpEHME:
TPUTOHOMETPHUS
[IPSIMOYTOJIBHOTO
TpeyroJibHUKa

40

CBoiicTBa Ky0a
MPSIMOYTOTLHOTO
Mmapasiieenuresa

41

BrruvicieHue gnvH




OTPe3KOB B Ky0Oe U
MPSIMOYTOJTbHOM
rapasiesenurese

42

[ leprieHAUKYISIPHOCTD
MPSMOM U IVIOCKOCTH.
[Tpr3Hak
[1epIieHAUKY/ISPHOCTU
MPSIMOM U TJIOCKOCTH

43

[ leprieHAUKY/IIPHOCTD
MPSIMOM U MJIOCKOCTH.
[Ipr3Hak
[eprieHUKY/IIPHOCTU
MPSMOM U IJIOCKOCTH

44

[Teopema o
CyILLleCTBOBAHMU U
eIMHCTBEHHOCTH
MPSIMOM, MPOXOAALLeN
uepe3 TOUKY
MPOCTpaHCTBa U
MeprieHAUKY/ISIPHON K
M/10CKOCTH

45

[InockocTH U
[1epIieHJUKY/IsIpHbIe
UM TIpSIMbIE B
MHOTOIPaHHUKAaX

46

[InockocTH U
[1epIieHJUKY/IsIpHbIe
UM TIpSIMbIE B
MHOTOIPaHHUKAaX

47

[leprieHAUKYISP U
HaK/JIOHHas.
[TocTpoeHue
[eprieHAuKyJsipa 13
TOUYKH Ha NIPSIMYHO

48

[ lepnieHAUKY/IAD U
HAK/IOHHASI.
[locTpoenue
[eprieHuKy/Ispa U3
TOYKH Ha NPSIMYIO

49

[TeopemMa 0 Tpéx
reprieH/IUKYy/Isipax
rpsiMasi 1 oOpaTHasi)

50

[Teopema 0 Tpéx
reprieHJUKy/sIpax
ripsiMasi ¥ oOparHasi)

51

Yron mexay
CKpeLLUBaOLLIUMUCS
[PSIMBIMU

52

[Tonck

MeprieH UKy ISIPHBIX




MPSIMBIX C TIOMOLL[bIO
MeprieHANKY/ISIPHBIX
[1JT0CKOCTei

53

(OpTOroHanbHOE
[POEKTUPOBaHUe

54

[TocTpoeHUe ceueHU
KyOa, TpU3MBbI,
MpaBUIbLHOU
MUpaMU/ibl C
MOMOIIbIO
OPTOTrOHA/ILHOM
MPOEKIU

55

[TocTpoeHue ceueHuii
Ky0a, MpH3MBbI,
[paBUILHOU
MIpaMU/IbI C
MOMOLLbIO
OpTOrOHA/ILHOM
MpOeKLU

56

CumMMeTpus B
MPOCTPAaHCTBe
OTHOCUTEJILHO
[IOCKOCTH.
[I10CcKOCTH
CUMMeTpHH B
MHOIOTpaHHHKAaX

57

[Ipu3Hak
[eprieHUKY/IIPHOCTU
MPSMOM U IJIOCKOCTH
KaK C/ie[iCTBUe
CUMMeTpUN

58

[[paBUJIbHBIE
MHOTOT'DaHHUKU.
PacuéT pacCTOSIHUM OT
TOUKU 10 TJIOCKOCTH

59

[[paBUJIbHBIE
MHOTOT'DaHHUKU.
PacuéT pacCTOSIHUM OT
TOUKU 10 TJIOCKOCTH

60

CI10Cc00BI Oy CTHUTh
reprieH TUKY/ISIPhI:
CUMMeTpUsI, CIBUT
TOUKHU T10
Mapasiyie/TbHOM MpsiMoi

61

CaBur o
HeTapaslieTbHOU
MpsAMOM, U3MEeHeHHe
pacCTOSTHUH

62

KoHTposbHast paboTa

"'B3auMHoOe




pacIosiokeHue
MPSIMBIX Y TIJIOCKOCTel
B IIPOCTPaHCTBeE"

63

[ToBTOpEHMe: yron
Me>Ky TIPSIMBIMU Ha
[7I0CKOCTH,
TPUTOHOMETPHS B
[IPOW3BOJIHOM
TpeyroJibHUKe,
TeopeMa KOCHHYCOB

64

[loBTOpEHue: yrosu
MEXIY
(CKpeL1BaroLLIUMUCS
[pSIMBIMU B
[IPOCTPaHCTBe

65

['eoMeTpuyeckue
MeTO/bl BbIUMC/IEHUS
yI/1a MeXXy MpsSIMbIMU
B MHOI'OTPaHHUKAaX

66

/IByrpaHHbBINA yTO/.
(CBOWCTBO JTMHEMHBIX
yT/IOB ZIByTPAHHOTO
yr/ia

67

[ leprieHAUKY/ISIPHBIE
ryiockocty. CBOMCTBA
B3alIMHO
MepreHAUKY/ISIPHBIX
[1/10CKOCTeH

68

[Ipu3Hak
MeprieHUKY/ISIPHOCTH
M0CKOCTel; Teopema
0 MpsIMOM
repeceueHust IBYyX
M710CKOCTel
MeprieH UKy ISIPHBIX
TpeTheil MI0CKOCTH

69

[TpsiMOyTrONBbHBIN
rapaJsuiesienurnes; Kyo;
3MepeHNs, CBOMCTBa
MPSIMOYTOIBHOTO
Mapasesenurnesa

70

[Teopema o0 JraroHanu
[IPSMOYTOJIBHOTO
[apasuienenurnesa u
CJIe[ICTBUE U3 Heé

71

CTepeoMeTpUueCKUe U
MpPUK/IaZHbIe 3a/1auM,
CBSI3aHHBIE CO
B3aMMHBIM

[PACIIO/IOKEeHHEM




[IPAMBIX U IJIOCKOCTHU

72

[ToBTOpEHME:
CKpeL1BaroLecs
[psiMble,
[apasie/bHble
[JIOCKOCTHU B
CTaHapTHBIX
MHOIOTpaHHMKAaX

73

[Tapa rapasiiesbHbIX
M7I0CKOCTel Ha
CKPeLIMBAOLLIAXCS
MpSIMbIX, PACCTOSTHUE
MEXIY
CKpeLLMBaOLLMUCS
MPSIMBIMU B TIPOCTBIX
CUTYaLUsIX

74

PaccTossHUe OT TOUKU
110 TJIOCKOCTH,
pacCTosiHUe OT NPSIMOU
110 MJIOCKOCTH

75

Breruncienue
PaCCTOSTHUAN MeXIy
CKpeLHBaOLIMUCS
MPSIMBIMU C TTOMOLLBIO
MeprieHUKY/ISIPHOU
MI0CKOCTU

76

TpéxrpaHHbIN yToJ,
HepaBeHCTBa /1151
TpexrpaHHbIX YIJIOB.
Teopema ITudaropa,
TeopeMbl KOCUHYCOB U
CUHYCOB /1J151
TPEXTPAaHHOIO yIvIa

77

DJIEMEHThI
cchepuueckoit
reoMeTpuM:
reoze3nueCcKue JTMHUU
Ha 3emiie

78

KoHTposbHast paboTa
"YTb1 U paccTosHus”

79

CucremMaru3anys
BHaHWI
""MHOrorpaHHUK U ero
D/IeMeHTh!"

80

[Trpamuza. Buabl
rnipamuf. [IpaBuibHas
[ipaMuzia

81

[Tpusma. [Ipsimasi u
HaK/IOHHAs! TIPU3MBIL.

[IpaBW/ibHas npu3Ma




82

[Tpsmont
napasiiesienuries,
MPSIMOYTO/IbHBIN
MapaJsiiesienurnes, Kyo

83

BoInyKiibie
MHOIOIPaHHUKH.
Teopema Dtinepa

84

Brimykiibie
MHOTOTDaHHHUKH.
Teopema Jiinepa.
[ IpaBU/IbHBIE U
[10J/1yTIpaBU/IbHbIE
MHOTOTPaHHUKH

85

[KoHTposbHasi pabora
""MHoOrorpaHHuku"

86

[ToHsITHE BeKTOPa Ha
[/IOCKOCTH U B
[IPOCTPaHCTBe

87

CymMa BeKTOPOB

88

PasHOCTE BEKTOPOB

89

[IpaBu/1O
rapasuiesienunesa

90

YMHOXeHVe BeKTopa
Ha YKCII0

91

PasnoykeHue BeKTopa
Mo 0a3ucy TpEx
BEKTOPOB, He
lle)Kallix B OJJHOM
M/10CKOCTH

92

CkassipHOe
Mpou3BeZeHre

93

Brruviciienue yria
Me>Ky BEKTOpaMU B
[IPOCTPaHCTBe

94

[Tpocrerime 3azauu C
BEKTOpaMU

95

[Tpocrerimme 3ajauu C
BEKTOpaMU

96

[Tpocrerimme 3ajauu C
BEKTOpaMU

97

[Tpocrerimme 3ajauu C
BEKTOpaMU

98

O6001TIeHNE U
CHCTeMaTH3aLIUs
BHAHWU

99

O060061IeHME 1
CCTeMaTH3aIust
BHAHUM

100

[IToroBas




KOHTpOJ/IbHasi paboTa

l[1Torosas

101
KOHTpOJ/IbHasi paboTa

O060061IeHNE 1
102 [cucremaruszauys 1
BHaHWI

OBUIEE KOJIMYECTBO
YACOB IIO 102
[TPOI'PAMME




11 KJIACC

Ne
n/n

[Tema ypoka

[KosmmuecTBO uacoB

Bcero

[KoHTpOJ/IbHBIE
paboThI

[IpakTUyeckue
paboThI

/laTa
13y YeHUs]

(O/1eKTpOHHbIe

[T1(pPOBLIE
poOpa3oBarebHbIE

peCcypChI

[loBTOpEeHMe TeMbl
"'KoopauHaTel BeKTOpa
Ha IJIOCKOCTU U B
[pocTpaHcTBe"

[loBTOpEeHMe TeMbl
"' CkasisipHOe
[IpOM3BeJieHHe
BEKTOPOB"

[loBTOpEeHre TeMbl
"'Beruuncienuve yria
MeXXly BEeKTOpaMU B
[pocTpaHcTBe’

[loBTOpEeHMe TeMbl

" YpaBHeHUe MpsIMOi,
MPOXO/LLeN uepes
1Be TOUKU"

YpaBHeHue
[JIOCKOCTU, HOpMaJlb,
yPaBHeHMe TJIOCKOCTH
B OTpe3Kax

YpaBHeHue
[JIOCKOCTU, HOpMaJlb,
yPaBHeHYe TJIOCKOCTH
B OTpe3Kax

BekTopHOe
[pov3Be/ieHre

TrHeHbIe
HepaBeHCTBa,
TMHEeNHOoe
[TpOrpaMMHPOBaHUe

TrHeHbIe
HepaBeHCTBa,
TMHEeNHOoe
[TpOrpaMMHPOBaHUe

10

[AHa/TUTUYE CKHe
MeTO/bI pacuéTa yria
Me>Xy TIPSIMBIMU B
MHOTOTpaHHUKAax

11

[AHa/TUTUYE CKHe
MeTO/bI pacuéTa yria
Me>Xy TIJIOCKOCTAMU
B MHOTOTPaHHUKAaX

12

(DopmMysia pacCTOSHUSA

OT TOUKH 100




M/I0CKOCTU B
KOOp/JMHaTax

13

HaxoxneHue
PacCTOSIHUM OT TOUKH
10 TUIOCKOCTHU B Ky0Oe

14

HaxoxaeHue
PacCTOSIHAM OT TOUKH
110 TJIOCKOCTH B
[paBUJILHOMN
pamuze

15

[KoHTponbHasi paboTa
' AHa/mMTHUYeCcKas
reomerpus’”

16

Ceuenuis
MHOTOTPaHHUKOB:
CTaHJapTHbIE
MHOTOIPaHHUKHU

17

CeueHUs
MHOTOTPaHHUKOB:
MEeTO/, CJIe/IOB

18

CeueHust
MHOTOTPaHHUKOB:
CTaH/IapTHbIE
[1/10CKOCTH,
repeceueHust MPSMbIX
11 TI/IOCKOCTEH

19

[TapasiienbHbIE
MpsIMble U IJIOCKOCTH:
rapaJsiie/ibHble
ceueHust

20

[TapasiienbHbIE
MpsIMble U TJIOCKOCTH:
PacuéT OTHOLLIEHUHN

21

[TapannenbHbie
[psIMbIe U TJIOCKOCTHU:
YIJIBL MEXY
(CKpeLLBaOLLIUMUCS
[PSIMBIMH

22

[ leprieHUKY/IIpPHBIE
[IpsiMble U IJIOCKOCTU:
CTaHJapTHbIE Tapbl
[epIrieHJUKY/ISIPHBIX
[I0CKOCTEeU U
[IPSIMBIX, CUMMeTPUU
MHOI'OI'PAHHUKOB

23

[leprieHAUKYISIPHBIE
[psIMbIe U TJIOCKOCTHU:
TeopeMa O Tpex
[eprieHAUKYyJ/Isipax

24

[leprieHAUKYISIPHBIE




[IpAMBIE U TIJIOCKOCTH:
BbIUMC/I€HVA OJIMH B
MHOT'OI'PaHHHUKAX

25

[ToBTOpEHUE:

MJIOLIa/ M
MHOTOYTOJTbHUKOB,
bopmyiibl AJ1st
riolazie,
COOOparkeHUsT
o100MsT

26

[loBTOpEHUE:
MI01L[aAu
MHOTOYTOJTBHUKOB,
bopmyiibl f/ist
rioLazen,
COOOpaKeHHsI
romoous

27

[ToBTOpEHUE:

MJIOLIa/ M
MHOTOYTOJTbHUKOB,
bopmyiibl AJ1st
riolazie,
COOOpaykeHUsT
o100MsT

28

[1no1agu ceueHU
MHOTOIPaHHHKOB:
WBOIEN]
MOBEPXHOCTEH,
pa3pe3aHusi Ha 4acTH,
COOOpaKeHHsI
rozmoous

29

[Tno1iay ceueHU
MHOTOT'DaHHHKOB:
MI01L[aAu
[MOBEpXHOCTeH,
pa3pe3aHus Ha 4acTH,
COOOparkeHUsT
o100MsT

30

[KoHTponbHasi paboTa
"[ToBTOpEHUE:
MHOTOI'PaHHUKH,
CeueHust
MHOI'OI'PaHHUKOB"

31

O0bEM Testa. O0bem
MPSIMOYTO/TbHOTO
apasiesienuresa

32

Bazaum 00 yBOeHUH
Kyba, 0 KBajipaTtype
Ky0a; 0 TpHUCEeKIUN

yr/ia




33

CTepeomeTpuueckue
BaZlaul, CBSI3aHHBbIE C
0OBEMOM
MPSIMOYTOIBHOTO
rapasuiesienuresa

34

[IpuksiagHbIe 3amauu,
CBSI3aHHEIE C
BBLIUMC/IeHHEeM 00bEMa
MPSIMOYTO/TbHOTO
MapaJsiiesienuresa

35

OOBEM MPSIMOiA
MPU3MBI

36

CTepeomeTpuueckue
BajZlaul, CBSI3aHHBbIE C
BbIUMIC/IEHHEM
00BEMOB TTPSIMOiA
[PU3MBbI

37

[IpuksiagHbIe 3amauu,
CBsI3aHHBIE C 00bEMOM
MPSIMOM TIPU3MBI

38

BrrunciieHre 06bEMOB
TeJl C TIOMOLLBIO
OIpe/ieJIEHHOIO
pHTerpana. O6sEm
HaK/IOHHOM MPU3MBbI

39

BoruricieHrie 00EMOB
TeJT C TIOMOII[BIO
OIpee/IEHHOr0
puHTerpana. O6bEM
MUPaMU/IbI

40

dopmysa 06bEMa
MUPaMUZbI.
OTHOIIIEHHEe 00BEMOB
MUpaMu/, C 00IM
yT/IOM

41

dopmysia 06bEMa
MAPaMU/IbI.
OTHOIIeHHe 00BeMOB
MpaMuz, ¢ 00IIM
yT/IOM

42

CTepeomeTpuueckue
3aZlaun, CBA3aHHLIE C
00BEMaMM HAaK/IOHHOM
[PH3MBbI

43

CTepeomeTpuueckue
3a/jauu, CBs3aHHbIE C
00BEMaMU MTUPaMUIbI

44

[IpuksiafHbIe 3a7aun
o TeMe "OObEMBI
Tes1", CBsI3aHHbIE C




00BEMOM HAK/IOHHOM
[PH3MBbI

45

[ IpyK/agHbIe 3ajaun
o Teme "OObEMBI
Ten'", CBSI3aHHbIE C
00BEMOM MUPaMU/IbI

46

[ I[pmeHeHve
0OBLEMOB.
BrruricieHue
PacCTOSTHUS 1O
[1IOCKOCTHU

47

[KoHTposibHasi pabora
"O0bEM
MHOTOIpaHHUKA"

48

[[umHApUYecKas
[MOBEPXHOCTb,
oOpasyrorue
LIATUHADPHAYE CKOM
MOBEPXHOCTHU

49

[{muHap. [Tpsmoit
KPYTOBOM LIWJIMH/P.
[no1ans
[OBEpXHOCTH
LWIAHIPA

50

KoHnueckas
[MOBEPXHOCTb,
oOpasyrorue
KOHMUeCKOM
rosepxHocTU. Konyc

51

CeueHure KOHYyCa
[/10CKOCTBIO,
rapasijieTbHOM
MI0CKOCTU OCHOBAHUS

52

YceuéHHBIN KOHYC.
1300pakeHne
KOHYCOB U YCeYEHHBIX
KOHYCOB

53

[Tnomaas 60KOBOM
MOBEPXHOCTH U
M0JIHOM TTIOBEPXHOCTHU
KOHYCa

54

[Tnomaas 60KOBOM
MOBEPXHOCTH U
[OJIHOM TTIOBEPXHOCTHU
KOHYCa

55

CTepeoMeTpuyecKue
3a/jauu Ha
T0Ka3arenbCTBO U
BLIUMC/IEHUE,
[OCTPOEHUEM




CeueHUM LIMJIMH/PA,
KOHYyCa

56

CTepeomeTpuueckue
Bajjau Ha
ToKa3arebCTBO U
BLIULICTIEHNE,
MOCTPOEHUEM
CeueHUM LIWJIMH/Pa,
KOHyCa

57

[IpuksiagHbIe 3amauu,
CBsI3aHHBIE C
LIA/TMHIPOM

58

[Ipyik/iasHbIe 3ajauu,
CBsI3aHHbIE C
L/TMHIPOM

59

Cdepa u 11ap

60

[Tepeceuenue cepbl
1 111apa C
[/I0CKOCThIO. KacaHue
[11apa U cepbl
[JI0CKOCTBIO. Buz u
1300pa>keHue 11apa

61

[Tepeceuenue cepbl
1 111apa C
[/I0CKOCThIO. KacaHue
[11apa U cepbl
[JI0CKOCThIO. Buz u
1300pa>keHue 11apa

62

YpaBHeHMe cdepbl.
[Tnoiags cepbl U eé
yacTeu

63

CummeTpusi chepbl U
[11apa

64

CTepeoMeTpUyecKue
Ba/lauu Ha
T0Ka3arenbCTBO U
BLIUKICIEHUE,
CBsI3aHHBIE CO chepoit
1 111apOM,
[MOCTPOEHUEM KX
CeYeHU MJI0CKOCThIO

65

CTepeoMeTpuyecKue
Ba/lauM Ha
T0Ka3arenbCTBO U
BLIUKICIEHUE,
CBsI3aHHBIE CO chepoit
1 111apOM,
[MOCTPOEHUEM KX
CeYeHU MJI0CKOCThIO

66

[IpuksiagHbIe 3amauu,




(CBsi3aHHBIe CO cdepoi
1 [1apOM

67

[loBTOpEHUe:
OKPY>KHOCTb Ha
[1/I0CKOCTH,
BbIUVIC/IEHUS B
OKPY>KHOCTH,
CTaH/lapTHbIE
romoous

68

PasyHble
KOMOWHAIW TeJT
BpAIeHUs U
MHOTOTPAaHHHKOB

69

3agaun o Teme "Tesa
1 TOBEPXHOCTHU
BpaLeHus "

70

3azaum o TeMme "Tesa
11 TIOBEPXHOCTU
BpareHus"

71

[KoHTposibHasi pabora
""Tesia ¥ TIOBEPXHOCTH
BpaLeHus "

72

O0BEM IUIHMH/IPA.
Teopema 06 06bEMe
MpPSIMOTO L[U/IMH/Pa

73

BoruricieHrie 06EMOB
TeJT C TIOMOII[BIO
OIpee/IEHHOr0
puHTerpana. O6bEM
KOHyCa

74

[T1o1am GOKOBOM 1
[0JIHOM TTIOBEPXHOCTHU
KOHYCa

75

CTepeoMeTpUyecKue
3a/lauu, CBSI3aHHbIE C
BbIUKIC/IEHHEM
00bEMOB LIUTUHZPA,
KOHYyCa

76

[IpyK/agHbIe 3aaun
o Teme "OObEMBI U

WBOIEN]
rmoBepxHoCTel Ten"

77

OOBEM 11apa U
[11apOBOTO CEKTOpa.
Teopema 06 06BéMe
irapa. [lnowans
cchephbl.
CTepeoMeTpuyecKue
3a/Zlauu, CBsI3aHHbIE C
BbIUKIC/IEHHEM




0OBEMOB I11apa,
[1IaDOBOTO CETMEHTA U
[1IaDOBOTO CEKTOpa

78

[IpuksiafHbIe 3a7aUn
o Teme "OObEMBI
Tes1", CBsI3aHHbIE C
0OBEMOM I11apa 1
M/I01[a/ibI0 Cephl.
(COOTHOLLIEHUST MeXKIY
M101[asIMA
MOBEPXHOCTEN U
00BEMaMU TTOI00HBIX
Tes

79

[TomoOHBIE Tela B
MPOCTPaHCTBE.
[13meHeHre 06BEMa
MpU 110J00uu.
CTepeoMeTpuyecKue
Bajlauu, CBSI3aHHbIE C
BLIUMC/IEHEM
0ObEMOB TeNT U
roiazei
[OBEPXHOCTeN

80

[KoHTposibHasi pabora
"[11owanu
[TOBEPXHOCTU U
0OBEMBI KPYT/IBIX Tem"

81

/TBrKeHUst
MPOCTPaHCTBA.
OToOparkeHUsI.
/IBYDKEHUA U
pPaBeHCTBO GUryp.
OO61MEe CBOMCTBA
NTBYDKEHMI

82

Busbl ABVOKeHUI:
rapasiyieTbHbIN
[epeHoc,
[|eHTpa/IbHast
CUMMEeTpUs,
BepKasibHast
CUMMEeTpUsl, TIOBOPOT
BOKPYT TIPSIMO#A

83

[TpeobOpa3oBaHuMs
mofo6ust. [psvas u
cchepa Ditniepa

84

['eoMeTpuueckue
Bajlauy Ha
[pUMeHeHue
[IBU)KEHUS

85

[KoHTposibHasi pabora
"BekTops! B




[IPOCTpaHCTBe"

86

O6o061IatoIee
roBTopeHue 11
[MOHSATUM U METO/IOB
Kypca reomerpuu 10—
11 knaccos,
CCTeMaTH3aLys
BHAHWM:
"[lapasieibHOCTB
[PSIMBIX U
MI0CKOCTeN B
MpOCTPaHCTBe"

87

O6o01IatoIIee
rosropenue 11
[MOHSATUM U METO/IOB
Kypca reometpuun 10—
11 Kaccos,
CCTeMaTU3aLys
BHaHW!: "BekTopel B
MPOCTPaHCTBe"

88

O6o01IatoIIee
rosropenue 11
[MOHSATUM U METO/IOB
Kypca reometpuun 10—
11 Kaccos,
CCTeMaTU3aLys
BHaHW!: "BekTopel B
MPOCTPaHCTBe"

89

O6o01atoIIee
rosropenue 11
[MOHSATUM U METO/IOB
Kypca reometpuun 10—
11 Kaccos,
CCTeMaTU3aLys
BHaHW: "O0beM
MHOTOIpaHHUKA"

90

O6o01IatoIee
rosropenue 11
[MOHSATUM U METO/IOB
Kypca reometpuun 10—
11 Kaccos,
CCTeMaTU3aLys
BHaHW: "O0beM
MHOTOIpaHHUKA"

91

O6o01atoIIee
rosropenue 11
[MOHSATUM U METO/IOB
Kypca reometpuun 10—
11 Kaccos,
CUCTeMaTH3aLys

3HaHu: "[Lnomaau




[TOBEPXHOCTHU U
0OBEMBI KPYT/IBIX TeT"

92

O6o01IatoIee
rosropenue 11
[MOHSATUM U METO/IOB
Kypca reometpuu 10—
11 Kaccos,
CCTeMaTU3aLys
3HaHu: "[Lnomaau
[TOBEPXHOCTHU U
0OBEMBI KPYT/IBIX Tem"

93

TOrOBast
OHTpO/IbHAs paboTta

94

MTorosas
KOHTpOJ/IbHasi paboTa

95

[ToBTOpEHE,
00001IeHE U
CUCTeMaTH3aLus
BHAHWI

96

CTOpPUS pPa3sBUTHSA
TepeoMeTpHHU KakK
ayKu U eé posb B
a3sBUTUU
OBpeMeHHbIX
H)KeHepHbIX U
OMIIBIOTEPHBIX
€XHOJIOTUH

97

CTOpUS pPa3sBUTHSA
TepeoMeTpUHU KakK
ayKu U eé posb B
a3sBUTUU
OBpeMeHHbIX
H)KeHepHbIX U
OMIIBIOTEPHBIX
€XHOJIOTUH

98

CTOpPUS pPa3sBUTHSA
TepeoMeTpHHU KakK
ayKu U eé posb B
a3sBUTUU
OBpeMeHHbIX
H)KeHepHbIX U
OMIIBIOTEPHBIX
€XHOJIOTUH

99

CTOpUS pPa3sBUTHSA
TepeoMeTpHHU KakK
ayKu U eé posb B
a3sBUTUU
OBpeMeHHbIX
H)KeHepHbIX U
OMIIBIOTEPHBIX
€XHOJIOTUH




100

lIcTopys pa3BUTHA
CTepeoMeTPUU Kak
HayKy U e€ poJib B
pa3BUTUN
COBPEMEHHBIX
MH)KeHEepHbIX U
KOMITBIOTE PHBIX
TeXHOJIOTUI

101

lIcTopys pa3BUTHA
CTepeoMeTPUU Kak
HayKy U e€ poJib B
pasBUTUN
COBPEMEHHBIX
MH)KeHEepHbIX U
KOMITBIOTE PHBIX
TeXHOJIOTUI

102

lIcTopyst pa3BUTUA
CTepeoMeTpUH Kak
HayKy U e€ poJib B
pasBUTHU
COBPEMEHHBIX
MH)XeHePHbIX U
KOMITBIOTE PHBIX

TeXHOJIOTUHN

OBUIEE KOJIMYECTBO
YACOB IIO
[TPOI'PAMME

102




[TPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIETATAM OCBOEHMS OCHOBHOM
OBPA30BATEJIbHOU ITPOT'PAMMBI

10 KJIACC
Kog, . .
IPOBEPHEMOTO [TpoBepsieMbie MpeJMeTHbBIE Pe3y/IbTaThbl 0CBOEHUs 0CHOBHOW 00pa30BaTeIbHOM
TIPOrpaMMbI CpeiHero 001ero oo6pa3oBaHus
pesysbrara

7 [eomeTpus

7.1 OneprpoBarh NMOHATUSAMU: TOUKA, IPsiMasi, IJIOCKOCTh

79 [IpMeHATbL aKCUOMBI CTepeOMEeTPUU U CJIeZICTBUSA U3 HUX IIPU pelleHuu
reoMeTpyUyeCcKUx 3aad

73 OnepHpOBaiTL TIOHATUSAMU: [1apa/ule/IbHOCTD U NepIeHAUKY/IAPHOCTb NPSAMbIX U
[/I0CKOCTeU

74 [KnaccuguipoBatk B3aMMHOE pacrioyioykKeHne TPsSIMBIX U MJI0CKOCTeH B
[IPOCTPAaHCTBe
OreprpoBaTh MOHATHUSMU: IBYTPaHHBIN YTOJI, TPaHHU /IBYTPaHHOTO yI71a, pebpo

7.5 [IByTPaHHOIO YI/1a, TMHENHBIN YroJl IByTPaHHOrO yIvia, TpajyCHasl Mepa
[IBYTPAHHOI'O yIjla

76 OnepupoBaTh MOHATUSMU: MHOTOTDAHHUK, BBITYK/IbINA HvHeBbmyKanf/i
MHOT'OT'PaHHUK, 3/1eMeHTbl MHOIOIPaHHUKA, [IPaBU/IbHbIM MHOTOI'PaHHUK

77 Pacrio3HaBaTh OCHOBHbIE BH/Ibl MHOTOIDaHHUKOB (ITMpaMu/ia, IpusMa,

) MPSIMOYTO/BHBIN TIapaslIeenures, Kyo)
KnaccuuipoBaTh MHOTOTPaHHUKY, BbIOMpasi 0CHOBAHUS 15 KiacCUpUKau

7.8 BBIIYKJ/Ible ¥ HEeBbINTyKJ/Ible MHOIOIPAHHUKH, IIpaBU/IbHbIE MHOIOI' DAHHUKH,
MpsiMble U HAK/IOHHBIe TIPHU3MBI, TIapasulesienure/bl)

7.9 (OrnepupoBarh NOHATUSAMU: CeKylllas [VIOCKOCThb, CeueHre MHOIOIPaHHUKOB

710 (OOBsCHATH PUHLIMIBI TOCTPOEHUS CeUeHHI MHOTOTPaHHUKOB, MCIIO/b3YsI METO/,
C/1e[10B
(CTpPOUTH CeuyeHUs] MHOTOIPaHHUKOB MeTO/IOM CJIe/IOB, BBIIO/IHATE (BHIHOCHbIE)

7.11 M/I0CKKEe YePTeKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYP: BHJ CBEPXY, COOKY,
CHU3Y
Perriath 3a/jaun Ha HAXOXKZEHHE TeOMeTPHUUeCKUX BeJTMUMH 10 00pasijam Win
Q/IrOPUTMaM, NIPUMeHsIst U3BeCTHbIe aHa/IUTUYeCKHe MeTOAbI [IPY PelLlleHu!

7.12 CTaH/IapTHBIX MaTeMaTUYeCKHX 3a/ia4 Ha BbIUKC/IeHWe PACCTOSTHUU MeXAY ABYMs
TOUKaMU, OT TOUKH [0 TIPSIMOM, OT TOUKH/0 TJIOCKOCTH, MEXY
CKpeLUBaOLLIUMUCS [PIMbIMU
Pelriath 3a/jauy Ha HaXOXKJeHUe reOMeTpUUeCKUX BeJIMUMH 0 o0Opasijam uin
Q/IrOpUTMaM, IpUMeHsIs U3BeCTHbIe aHa/IUTUYeCKre MeTO/bI IIPU pellieHuy

7.13 CTaH/IapTHBIX MaTeMaTU4yeCKUX 3a/la4 Ha BbIUMC/IeHHe YITIOB MEeXIY
CKpeIMBaOIMMUCS IPSAMBIMU, MKy NIPSIMON U TJIOCKOCTBIO, MEXAY
[/I0CKOCTSMU, [ABYIPaHHBIX YIJIOB
BeruncisaTs 00BEMBI U T/I0MIAAM TIOBEPXHOCTEH MHOTOTPaHHUKOB (TIPU3Ma,

7.14 nupamuza) ¢ IpUMeHeHreM (POPMYJI, BEIUMC/IAT COOTHOLLIEHUST MEXY
MIOIaAsIMUA TIOBEPXHOCTeH, 00bEMaMu MOJ0OHBIX MHOTOTDAHHUKOB

715 OneprpoBarh MOHATUSMU: CUMMETPHUs B IIPOCTPAHCTBe, LIeHTP, 0Cb U IVIOCKOCTh
CUMMETPUH, LIeHTP, OCb U TJIOCKOCTb CUMMETPHUU (PUTYPbI

3BJIeKaThb, Mpeobpa30oBbIBaTh U MHTEPIIPeTUPOBaTh MH(POPMALIMIO O
7.16 POCTPaHCTBEHHBIX reoMeTprUYeCcKUX GUrypax, npe/CcTaBlIeHHYIO Ha uepTeXxax u

HNCYHKaX




[IpriMeHSITL reoMeTpUUecKre (PaKThI [i/is pelleHrst CTepeoMeTpUYeCcKHX 3a/1ad,

7.17 [pe/Irio/iaratoliX HeCKOJIBKO 11aroB PelleHus], eCJIU YCI0BUS TIPUMEHeHUs
Ba/laHbl B SIBHOU (hopme
718 [TpriMeHATH NpOCTeliINe NporpaMMHbIe CPe/ICTBA U 3/IEKTPOHHO-
KOMMYHHKAIIMOHHbIE CUCTeMbI TIPU pellleHnH CTepeoMeTpUUecKuX 3ajjau
719 [TprBOAUTHL IPUMEPBI MaTeMaTHUYeCKHX 3aKOHOMEPHOCTel B TIPUPO/ie U JKU3HH,
pacrio3HaBaTh MpOsiBlieHHE 3aKOHOB TeOMeTPUH B UCKYCCTBe
[TpriMeHATH MOJTyueHHble 3HaHWsI Ha MPAaKTHKe: aHaIM3UPOBaTh peasbHble
CUTyal[u U TIPUMEHSITh W3yUeHHbIe TIOHSATHUS B TIPOLecce MOKCKa pellieHust
MaTemMaTHuiecku chopMy/IMpOBaHHOM MPo6/ieMbl, MOJIeTUPOBaTh peasbHbie
7.20 CUTyaLluy Ha fA3bIKe reOMeTpPUH, UCC/Ie0BaTh [IOCTPOeHHbIe MOZeJIH C
MCTT0/Ib30BaHKEeM TeoMeTpHUUeCKUX TIOHSITUM U TeopeM, arrapara aareopsl,
pelaTh MpakTUUeCKXe 3a/lauy, CBsI3aHHbIe C HAX0XK/eHHeM reoMeTpruyeCcKux
Be/TUUKH
11 KJITACC
Kopn, . .
PSR [TpoBepsieMbie TIpeIMETHBIE Pe3y/IbTaThl 0CBOEHHsSI OCHOBHOM 00pa30BaTe/IbHOM
TIpOrpaMMbI CpefiHero 001iero o6pa3oBaHus
pesynbTrara
6 ['eomeTpus
OreprpoBaTh MOHATUSIMU: [IWIMHAPHUECKast TOBEPXHOCTh, 00pa3yrolue
6.1 LMJIMHPUYECKOW MOBEPXHOCTH, LIWJIMHJP, KOHAYeCKasi TOBEPXHOCTb,
0Opasytolyie KOHNYeCKOM MOBePXHOCTH, KOHYC, C(hepruuecKasi IOBepPXHOCTh
6.2 Pacrio3HaBath Tena BpallleHus (LJUIMHAP, KOHYC, cepa U 11ap)
6.3 OOBSCHATH CIIOCOOBI MOTYYeHUsI TeJT BpallleHHst
6.4 KnaccuduipoBaTh B3auMHOe pacrionioxkeHue cdepbl U TJI0CKOCTU
OniepupoBaTh MOHATUSMU: 111aDOBOM CerMeHT, OCHOBaHUe CerMeHTa, BbICOTa
6.5 CerMeHTa, 111apOBOH CJI0M, 0CHOBaHKeE I1apOBOI0 C/I0s1, BbICOTA LIaPOBOTO CJI0,
[11apOBOM CEKTOP
6.6 BIunc/isTe 00BEMBI U TI/IOIIAJU TIOBEPXHOCTeN TeJl BpalljeHusl, rTeoOMeTprUyeCKIX
' Tesl C IpruMeHeHreM (opmyI
6.7 OriepupoBaTh MOHSATHUSIMUA: MHOTOI'PAaHHUK, BITMCAHHBINA B Cepy U ONMUCAHHBIN
) 0K0J10 cepbl, chepa, BNIMCAaHHAsE B MHOTOT'PaHHUK WU TeJ0 BpallleHus
6.8 BEIUMC/IATE COOTHOIIIEHHUST MK TUIOLA/ISIMU TIOBEPXHOCTEHN 1 00bEéMamMu
' MOJOOHBIX Tes
6.9 [1300pakaTh u3ydyaeMble (GUTYPHI OT PYKU U C TIPUMeHeHHeM MPOCThIX YePTEXHBIX
MHCTPYMEHTOB
6.10 BBIMO/THATE (BEIHOCHBIE) TI/IOCKHE YePTeXU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
(uryp: Buz cBepxy, cOOKy, CHU3y; CTPOUTE CeUeHHs TeJl Bpall|eHus!
l13B/1€KaTh, MHTEPIPETUPOBATh U NTPe0bpa30BbIBaTh HHPOPMALUIO O
6.11 MPOCTPaHCTBEHHBIX reOMeTpUUeCKUX (pUrypax, rnpejCcTaB/ieHHYIO Ha UyepTekax 1
pUCYyHKaXx
[TpriMeHATb TeoMeTprUuecKre (aKThI /ISl pellieHrsl CTepeoMeTpHUUeCcKrX 3a/1ad,
6.12 [1pe/ro/iararluX HeCKOIbKO L1aroB pelleHys, eCjIv yC/I0BUs IIPUMeHeHus
BaJlaHbl B SIBHOU (popme
6.13 OneprpoBaTh MOHATHUEM: BEKTOD B MPOCTPAHCTBE
6.14 BLITOMHATH [IeHCTBUS CJIO’KEeHUST BEKTOPOB, BHIUMTAHYSI BEKTOPOB U YMHOKEHUsI




BEKTOPA Ha UMCJI0, OObSCHSATh, KAKUMH CBOHCTBAaMU OHU 00/1a/1at0T

6.15

[TpriMeHATH NIPaBUJIO Mapasliesienurie/ia Mpyu C/I0KeHUU BEKTOPOB

6.16

(OriepupoBaTh NMOHATUSIMU: [1€KAPTOBbI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZY/b BEKTOPa, PABEHCTBO BEKTOPOB, KOOP/IMHATHI BEKTOPA, YT/l MeXAY
BeKTOpPaMH, CKassipHOe MPOU3Be/leHre BEKTOPOB, KO/UIMHeapHbIe U KOMIL/IaHapHbIe
BEKTOPBI

6.17

HaxoauTh CyMMy BeKTOPOB U MPOU3Be/ieHre BeKTOpa Ha UKCJI0, YTOI MeXAy
BeKTOpaMH, CKaJ/IsIpHOe MpOoW3Be/leHre, pacK/iaiblBaTh BEKTOP M0 IByM
HEKOJI/IMHeapHbIM BeKTOpam

6.18

3a/1aBaTh MJI0CKOCTh YpaBHEHUEM B /1eKapTOBOM CHCTeMe KOOpAUHAT

6.19

Perath nmpocTeliive reoMeTpuuecKre 3a/ladv Ha MpUMeHeHe BeKTOPHO-
KOODAWHATHOTO MeTo/ia

6.20

Pertiath 3aJa4M Ha A0Ka3aTe/IbCTBO MaTeMaTH4YeCKUX OTHOILIEHUH U HaxoXxaeHue
reOMEeTPUYECKHUX BE/JIMYKMH I10 O6p83L[ElM WJIN a/ITOPUTMaM, IIpUMeEHAA N3BECTHbIE
METOBI ITPU peIIeHNH CTaH/dPTHBIX MaTeéMaTUUeCKUX 3aJa4

6.21

[TpriMeHATH MpOCTelIINe MporpaMMHbIe CPe/ICTBA U 3/IEKTPOHHO-
KOMMYHHUKALIMOHHbIE CUCTEMBbI MIPU PeLleHUH CTepeoMeTpUYeCcKUX 3ajad

6.22

[TprBOAUTHL NIPUMeEPBI MaTeMaTHUYeCKHX 3aKOHOMEPHOCTel B TIPUPOJiE U JKU3HH,
pacro3HaBaTh MPOSIB/IeHNE 3aKOHOB T€OMETPUM B UCKYCCTBe

6.23

[IpriMeHATH MOJTyueHHble 3HaHWsI Ha MPAaKTHKe: aHa/IM3upOBaTh peasbHble
CUTYaLIUX U TIPUMEHSTb U3yUeHHbIe MOHATUS B MPOLieCCe MOKCKa peleHust
MaTemMaTHuuecku c(hopMy/IMpOBaHHOM MPo06/ieMbl, MOJIeTUPOBaTh peabHble
CUTYyaLlUX Ha sI3bIKe reOMEeTPUU, UCC/Ie0BaTh TIOCTPOEHHbIE MO/IE/U C
MCIT0/Ib30BaHUeM reoMeTpHUUeCKUX TIOHSITUI U TeopeM, arrapara aareopsl,
pellaTh pakKTUYeCKUe 3aZlauu, CBsI3aHHbIe C HAaXOXK/IeHHeM reoOMeTprUYe CKUX
Be TUUWH




I[MTPOBEPAEMBIE OJIEMEHTBI COAEP)KAHWA
10 KJTACC

Kop,
7

[TpoBepsiemMblii 371IeMEHT COAeP>KaHUs
['eomMeTpus

7.1

(OCHOBHBIe IIOHATUSA CTepeoMeTpun. Touka, npsmMasi, II0CKOCTh, IPOCTPaHCTBO. [TonaTHe
06 akcMoOMaThUyeCKOM IMOCTPOEHUH CTepeOMeTPHH: aKCMOMbI CTEPEOMETPUH U C/Ie/ICTBUS U3
HIX

7.2

[B3auMHOe pacrosioykeHue MpsIMbIX B IPOCTPAHCTBe: TlepeceKaroliyecs, napasiseabHble 1
CKpelLMBaroLuecs rnpsiMble. [lapaienbHOCTb MPSIMBIX U IJIOCKOCTeN B IPOCTPAHCTBE:
Mapasuie/ibHble MpsIMble B IPOCTPaHCTBe, NapaiebHOCTh TPEX MPSIMbIX, [1apasule/IbHOCTb
MPSIMO U TVIOCKOCTH. YTJIBIC COHAMNpaB/ieHHBIMU CTOPOHAMH, YTOJT MEXKAY TPSIMbIMH B
npocTpaHcTBe. [lapasielbHOCTb IJIOCKOCTeN: MapasiesbHble IVI0CKOCTH, CBOMCTBa
Mapasie/ibHbIX I10CKocTel. [IpocTeiiiie MpocTpaHCTBeHHbIE (PUIYPbI Ha TIOCKOCTH:
TeTpas/p, Ky0, rapasuiesenurie]j, MoCTpoeHre CeueHUN

7.3

[TeprieHVKYISIPHOCTD NPSIMOM U IJIOCKOCTH: TepIIeH/UKY/IIpHBIe NpsiMble B IIPOCTPAHCTBe,
NpsiMble TIapasile/ibHble U MepreHANKY/IIpHbIe K IJIOCKOCTH, NPU3HAK [1epreHUKY/ISPHOCTH
MPSMOM U IVIOCKOCTH, TeOpeMa O MPSIMOU NepreHIUKY/IIPHOM TVIOCKOCTH. YIVIbI B
MPOCTPAHCTBe: Yro/l MeXX/y NPSIMOM U TVIOCKOCTBIO, JBYIPaHHbIN YI0JI, TMHEWHBIN YroJl
IBYIPaHHOrO yIvia. IleprieHZVKY/ISp M HAK/IOHHBIE: PACCTOSIHUE OT TOYKH /10 TUIOCKOCTH,
pacCTosiHYe OT MPSIMOM /10 TJIOCKOCTH, IPOEKLUs (PUrypbl Ha MIOCKOCTb.
[TeprieHMKY/ISIPHOCTD IJIOCKOCTEN: TIPU3HAK NepIIeHUKY/ISIPHOCTH [IBYyX IJIOCKOCTEM.
Teopema 0 Tpéx neprneHUKy/IsIpax

7.4

[ToHsITHE MHOTOTPaHHWKA, OCHOBHBIE 37IeMEeHThl MHOTOTPAHHUKA, BHIMYK/IbI€ ¥ HEBBITYK/IbIe
MHOTOTPaHHHKH, pa3BépPTKa MHOTOTpaHHKKa. [Ipu3ma: n-yrosbHast pu3Ma, rpaHy U
OCHOBAHUSI TIPU3MBI, TIPSIMasi ¥ HaK/IOHHasi TPU3MbI, OOKOBast U MOJTHAs [IOBEPXHOCTh
npr3Mbl. [lapanienenurne, MpsSMOYTObHBIN Mapasuiesernudries; U ero cBoictea. [Tupamua:
N-yro/ibHasi MIMpaMK/ia, TPaHU U OCHOBaHKE TIMPaMU/IbI, 0OKOBas ¥ MOJTHAst IOBEPXHOCTh
MUpaMU/Ibl, TIPaBU/IbHAS U yCeuéHHasi MMpamMu/ia. DJieMeHThI TIPU3MbI U TIMPaMU/IbL.
[TpaBU/bHBIE MHOTOTDAHHUKH: TIOHATHE NMPABUJILHOTO MHOTOTPAaHHUKA, TTPaBU/IbHASK TTPU3Ma
11 paBU/IbHasH TMPaMK/a, TIPaBU/IbHAsS TPeYToJibHast MMPaMy/ia ¥ TIPaBU/IbHBIA TeTpaszp,
Ky6. [Tpe/icTaB/ieHre 0 TPaBUIBLHBIX MHOTOTPAHHUKAX: OKTa3/Ip, 0feKa3ip U UKOCa3IpyTHe
CeueHusi MPU3MbI U TTHPAMUbI

7.5

CI/IMMETpI/IH B IMPOCTPAHCTBE: CUMMETPHA OTHOCUTE/IbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
DJIeMeHTBI CMMMETDPUU B IMMpaAMUidX, MMapa/uieyiernurenax, rpaBUJIbHbBIX MHOIOI'PAHHHUKAX

7.6

BoIunc/ieHre 31eMeHTOB MHOTOTDaHHHUKOB: péOpa, imaroHasy, yisl. [1nomaabs 60koBoi
[MOBEPXHOCTH M MOJHOM MOBEPXHOCTH MPSIMOM MPU3MBI, /I01a/Ib OCHOBAHUI, TeOpeMa 0O
0OKOBOI TTOBEPXHOCTHU TIPSMOM TTpU3MbI. [110111a/1b 60KOBOY MOBEPXHOCTH U TIOBEPXHOCTH
MpaBUILHOM MUPaMU/IbI, TeOpeMa O TIJIOIIaU yCeuéHHOM nupaMuibl. [1oHsTHe 00 00BEMe.
O6BEM TUPaMU/IBI, TIPU3MBbI

7.7

HOAO6HI:I€ TeJla B IPOCTPAHCTBE. CooTHol1eHust MEXAy IiolagamMu HOBEPXHOCTEﬁ,

0ObEMaMH TT0/JOOHBIX TeJT

11 KJIIACC

Koz
6

ITpoBepsieMblii 571IeMeHT COZiepKaHUst
['eomeTpus

6.1

[[uMHApUUeCKasi TOBEPXHOCTb, 00pa3yloliye LUIMHAPUYeCKON TTOBEPXHOCTH, OCh
[TVUTUH/IPUUE CKOM MTOBEePXHOCTH. [[unuHAp: ocHOBaHUS U OOKOBast TOBEPXHOCTD,
0Opa3yrolijasi ¥ 0Ch, TI/I0IAIb OOKOBOM Y TIOJTHOM TTIOBEPXHOCTH




[KoHnueckast TOBePXHOCTh, 00pa3yrolijie KOHUUeCKOU MMOBEPXHOCTH, OCh 1 BepIIMHA
KOHHUeCKOW TToBepXHOCTH. KOHyC: ocHOBaHUe 1 BeplIMHa, 00pa3yolijasi U 0Ch, TJIOMIAb

6.2 0OKOBOW 1 TIO/THOM TTOBEPXHOCTU. YCEeUEHHBIN KOHYC: 00pa3yroliye 1 BLICOTa, OCHOBAHMUS
11 OOKOBast TIOBEPXHOCTD
6.3 Ccdepa u 11ap: 1jeHTp, painyc, AUaMeTp, MJIOoLIa/[b TOBePXHOCTH cepbl. B3aumHoe
’ pacrosnoeHue chepsl U MJIOCKOCTH, KacaTe/ibHasi TJIOCKOCTB K cdepe, I1/10111a/1b Chepbl
6.4 [1306pakeHre TesT BpallleHUs] Ha TUIOCKOCTH. Pa3BEépTKa LUIMHAPA ¥ KOHYyCa
6.5 [KomOyHaty Tes BpallieHrs | MHOTOTPaHHUKOB. MHOTOTPaHHUK, OTTHMCaHHbIN OKOJIO
' cchepsl, chepa, BriMcaHHasi B MHOTOT'PaHHUK, WX TeJI0 BpalljeHust
[TousiTrie 06 06BEMe. OcHOBHBIE CBOMCTBAa 006BEMOB Tes. Teopema 06 06BEMe
6.6 MPSIMOYTO/IBHOTO TIapasuiesienuiiesia v cyieicTBYs U3 Heé. OOBEM LIITMHJPA, KOHYCa.
O06BEM 11apa U TIoIalb Chephl
6.7 [Tomo6HbIe Tesia B TpocTpaHcTBe. COOTHOIIIEHUST MEX/Y TIOIIASIMUA TIOBEPXHOCTEH,
’ 0OBEMaMU TTOI00HBIX TeJT
6.8 CeueHusi LWIMHJPA (TapasiiesbHO U MeprieHAUKY/ISIPHO OCH), CeueHHsl KOHyCa
) rapasijie/iLHoe OCHOBaHUIO U MPOXO/sLLee uepe3 BepLIrHY), CeueHus 1apa
BekTOp Ha M/IOCKOCTU U B pocTpaHcTBe. Crio)KeHre U BbIUUTaHUe BEKTOPOB. YMHOKEHHe
6.9 BeKTOpa Ha uMciio. Pa3nokeHre BeKTopa Mo TPEM HeKOMILJIaHapHbIM BeKTopam. [1paBuio
' napasuiesienurnesia. Pelienue 3asay4, CBA3aHHbIX C IPUMeHeHHEeM NpaBUJl IeUCTBUN C
BEKTOpaMH
[IpsiMoyTro/bHast cucTeMa KOOpJUHAT B MpocTpaHcTBe. KoopuHaTkl BeKTopa.
6.10 [TpocTelimve 3a/jaur B KOOpAUHATax. Yroa Mexay Bekropamu. CKasipHOe pOU3BeZieHre

BeKTOPOB. BriuniciieHue yriioB MexXay MpsSIMbIMU U TIJI0CKOCTAMU. KoopayHaTHO-
BEKTOPHBI METO/, [PY peLleHU reoMeTpUUeCKUX 3aJau




ITPOBEPAEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHNS OCHOBHOM OBPA30BATEJIbHO! I[TPOT'PAMMEBI CPEJHET'O OBIIETO

OBPA3OBAHNA

Kog,
TIPOBEPSIEMOT0
TpeboBaHUs

[TpoBepsiembie TpeOOBaHUS K TTPeMETHBIM Pe3y/ibTaTaM OCBOEHUSI OCHOBHOM
0Opa3oBaTeIbHOM TIPOrPaMMBbI CPeZIHEro 0011[ero 00pa30BaHMUs

BiazieHre MeTo[,aMu [l0Ka3aTe/IbCTB, a/lTOPUTMaMU pellieHus 3a/ja4; yMeHHe
(hopMy/IMpOBaTh U OTIepUPOBATh MOHATUSMU: OTIpeJiesieHre, akcCoMa, TeopeMa,
C/1e/ICTBHe, CBOWMCTBO, NIPH3HAK, [J0Ka3aTelbCTBO, PABHOCU/IbHbIE
(bOpMY/HMPOBKH; IPUMEHSATh UX; yMeHHe (OopMy/IMpoBaTk 0OpaTHoe 1
MPOTHBOIIO/IO)KHOE YTBePsKeHre, TPUBOIUTh MPUMephl M KOHTPIPHUMEPHI,
FICTI0/Tb30BaTh METO/, MaTeMaThyeCKOW MHAYKLMW; TIPOBOJUTD JI0Ka3aTe/ibHbIe
pacCcy>x/|eHus TIpU pellieHnH 3a/iad, OLIeHUBATh JIOTHYeCKYI0 TIPaBUIbHOCTD
paccy>x/|eHUii; yMeHue OrepupoBaTh MOHATUSAMU: MHOXKeCTBO, TIOZIMHOKECTBO,
oriepaL{iu HaJl MHO)KeCTBaMH; YMeHUe UCTI0J/Ib30BaTh TeOPeTHKO-

MHO>Ke CTBEHHBI arrapar /ijisi OTMCaHus peabHbIX TIPOLIeCCOB U SIBJIEHUH U TTPU
perlieHry 3a/lau, B TOM UMCJIe U3 IPYTUX YueOHbBIX MpeJMeTOB; yMeH1e
OrieprpoBaTh MOHATUSIMU: rpad), CBSI3HbIN rpad, AepeBo, LMK, rpad Ha
M/10CKOCTH; YMeHHe 3a/laBaTh U OMUCHIBaTh I'padbl pa3/IMUHbIMU Criocobamuy;
FICTI0/Tb30BaTh rpadbl P pelleHr  3aau

YMeHMe onepypoBaTh MOHATUSMU: HaTypabHOe YMCIIO, Lie/I0e YUC/IO, CTelleHb C
[1eJIbIM [T0Ka3aresieM, KOpeHb HaTypabHOM CTeleHH, CTereHb C PalliOHaIbHBIM
[I0KasaresieM, CTelleHb C JeMCTBUTe/IbHBIM T10Ka3aTesieM, JJ0rapugMm u1cia,
CUHYC, KOCHHYC U TaHT'€HC IIPOM3BOJIBHOIO YKC/1a, OCTATOK 110 MOZYJIIO,
paLoHa/IbHOE YMCJI0, UppaLMOHaibHOe YUC/I0, MHOXKEeCTBA HaTypasbHbIX,
[1e/IbIX, PaLlMOHA/IbHBIX, 1eHCTBUTE/IbHBIX YMCeJT; YMEeHNHe HUCII0/Ib30BaTh
MpU3HaKH 1e/TMMOCTH, HAUMEeHbILWH 001U /lelMTe/lb U HauMeHblilee o01iee
KpaTHOe, a/ropuT™M EBK/M/ia NIpU pellleHny 3a7,a4y; 3HAKOMCTBO C Pa3/IMYHbIMU
[O3UL[MOHHBIMU CUCTEeMaMM CUMC/IEHUS; YMEeHUe BBITNIOJIHATh BbIYMCIIeHUe
BHaYeHHUI 1 1peobpa30oBaHus BEIPAXKEHUH CO CTETIeHsIMU U JloraprudmMamy,
npeo6pa3oBaHus Ap0OHO-paLIMOHATBLHBIX BhIPAa)KeHHI; YMeHHe OTreprpoBaTh
MOHATUSAMU: TI0C/Ie/]0BaTe/IbHOCTh, apudMeTHYeCKast Iporpeccus,
reoMeTpryeckKast porpeccusi, 6eCKOHeUHO yObIBaro11jasi reoMeTpruyecKast
MpOrpeccusi; yMeHre 3a7aBaTh [10C/1e[,0BaTeIbHOCTH, B TOM UMCJIe C TIOMOILBIO
PeKyPPeHTHBIX (POPMYJT; yMeHNe OleprpOBaTh MOHATUSIMU: KOMITJIEKCHOE YHCJIO,
COTPSDKEHHBIE KOMIUIEKCHBIEe YMCJIa, MOZAY/Ib U apI'YMeHT KOMIUIEKCHOTO UMC/Ia,
(bopMa 3anMCcU KOMILJIEKCHBIX urces (reoMeTprUyecKasi, TPUrOHOMeTpruiecKas v
QnreOpanyeckas); yMeTb ITPOU3BOAUTH apuMeTHIeCKre eCTBHS C
KOMITJIEKCHBIMY UMCJ/IaMU; [IPUBOAUTH NIPUMePbl UCTI0/Ib30BaHUS KOMIT/IEKCHBIX
UKCesT; OIepUpPOBaTh MOHATUSAMU: MaTpuLa 2x2 U 3x3, onpezeuTe/Ib MaTpPULIbL,
reoMeTpuUeCcKUi CMbIC/ OTNIpeJeuTenst

YMeHue onepypoBaTh MOHATUSMU: PaLiMOHa/bHbIE, UpPpaLlMOHA/IbHbIE,
MoKa3aTe/bHble, CTElIeHHbIe, Jorapu(MuuecKre, TPUrOHOMEeTpUYeCKre
ypaBHeHHs1 U HePaBeHCTBA, MX CUCTeMbl; yMeHHe OTlepUpOBaTh MOHATUSMHU:
TOXK/leCTBO, TOX/|eCTBeHHOe Npeobpa3oBaHue, ypaBHeHNe, HePaBeHCTBO,
CrCTeMa ypaBHEHUI U HepaBeHCTB, PaBHOCU/IbHOCTh YPaBHEHUM, HepaBeHCTB 1
CUCTeM; yMeHUe pelllaTh YpaBHEHUs], HepaBeHCTBA U CUCTEMBI C [IOMOLLbIO
pa3/IMUHBIX IPUEMOB; pelllaTh ypaBHEHUs], HEPaBeHCTBA U CUCTEMBI C
rapaMeTpoM; IPUMEHSITb ypaBHEHHs, HepaBeHCTBa, UX CUCTEMBI /IJIs1 peLleHUst

MaTeMaTHJeCKUX 3a7iad ¥ 3a[a4 U3 pas3/MyHbIX 00/1acTeld HAyKW U peasbHON




PKU3HU

YMeHMe oneprpoBaTh NOHATUSIMU: (DYHKLMSI, YETHOCTDb (DYHKLIUH,
MeproUUHOCTb (DYHKIIUM, OTPAaHUUEHHOCTh (PYHKIIMH, MOHOTOHHOCTD
(byHKI[MH, SKCTpeMYM (QYHKL|H, HarnboJibiliee U HauMeHbIIlee 3HaueHUst
(byHKLIMU Ha TIPOMEXKYTKe, HeTlpepbIBHasi QYHKILIYsI, aCUMIITOThI Ipadrka
(byHK1L[MH, TIepBasi ¥ BTOpasi ITPOU3BOiHast (PYHKLIMM, reoMeTpruyeCKUi U
(br3rueCcKuii CMBICT TIPOM3BOAHOM, TTepBOOOpa3Hasi, Orpezie/IEHHbIN UHTErpas;
yMeHVe HaXOAUTb aCUMIITOThI rpaduka (PyHKLMY; YMeHHe BbIUMCATh
MPOM3BO/IHbIE CyMMBbI, IIPOU3Be/IeHNUs], YaCTHOTO U KOMITO3ULIUU (DYHKLIUA,
HaXOJWUTb ypaBHEHHe KacaTelbHOU K rpaduKy (PyHKIMM; YMeHUe HaXOAUTh
MPOU3BOAHBIE 31leMeHTapHbIX (DYHKLIMM; YMeHHe UCT0/Ib30BaTh IPOU3BOAHYIO
17151 ccieoBaHus (PyHKIMA, HAXOUTh HAaUOOJIbIIIME U HaMeHblLIIHe 3HaUeHUs
(byHKL[Mi1; CTPOUTH rpaKy MHOTOU/IEHOB C MCII0/Ib30BaHWEM arlfapara
MaTeMaTUueCKOro aHan3a; MPUMEeHSITh TTPOM3BOAHYIO /1S HAX0XKeHUsI
HaW/Tyulllero pellieHus B MIPUK/IA[HBIX, B TOM UHC/Ie COLIMa/IbHO-3KOHOMUUEeCKUX
1 pr3ruecKUX 3ajjauax; HAXOAUTh IJIOMIAU U 00BEMBI (PUTYD C TIOMOILIBIO
MHTerpasa; MpPUBOAUTD TIPUMephbl MaTeMaTHUyeCKOro MOZIe/IMPOBaHus C
moMoIIbIo JuddepeHIa/bHBIX YpaBHEHUM

YMeHMe orepupoBaTh MOHATUAME: TpaduK GyHKIUK, 0OpaTHasi QYHKIHS,
KOMITO3ULUST GYHKIWM, TMHeHas hyHKLWsA, KBaJpaTUuHasi GyHKIHs,
paLoHanbHasi QyHKLUs, CTerleHHasi PyHKLMs], TPUrOHOMeTpruUeckue (GyHKLMY,
oOpaTHbIe TPUrOHOMeTpHUYeckue (QYHKLIWH, TTOKa3aTe/bHasi U JiorapudMudeckast
(byHKLIMY; yMeHUe CTPOUTh TpadvKu W3yUeHHbIX (DyHKI[UM, BBITIOTHATh
npeobpa3oBaHus rpadMKoB (PYHKI[HH, UCITO/Ib30BaTh rPadUKH /i U3yUeHus
MPOLIECCOB U 3aBUCUMOCTEH, TIPH pellieHnH 3a/jad U3 IPYTHUX yueOHbIX
MpeMeTOB U 3a/la4y U3 peaTbHOW XKU3HU; BbIpaXkaTb (hOpMy/1aMH 3aBUCUMOCTU
Me>K/y BeIMUMHaMU; UCII0/Ib30BaTh CBOMCTBA U rpadvKy GyHKLUH [71s
pellleHUs] YpPaBHeHHUH, HePaBeHCTB U 3a/iay C TlapamMeTpamMu; n300pakaTb Ha
KOOPZMHATHOM IJIOCKOCTY MHOXKEeCTBA pellleHn YpaBHeHUM, HepaBeHCTB U UX
CUCTEM

YMeHue pelliaTh TeKCTOBBIE 33/la4ul Pa3HbIX TUIIOB (B TOM UKMC/Ie Ha MTPOLIEHTHI,
10/T1 U YaCTH, Ha JIBWKeHue, paboTy, CTOMMOCTb TOBapOB U yCJIYT, HaJIOTH,
Baslauk U3 00/1aCTH yTIpaB/ieHus IMUHBIMU U CEMeMHBIMU (prHAHCaAMHM);
COCTaBJISATh BbIpaXKeHUs], ypaBHeHHs, HEPaBeHCTBA U UX CUCTEMBI 110 YCJIOBUIO
BajlauM, UCC/IeZI0BaTh MOyYeHHOe PellieHre 1 OLIeHUBAaTh MPaBA0Noj00HOCTD
pe3y/bTaToOB; YMeHUe MOZe/IMpOoBaTh peaabHble CUTYyal|uH Ha Si3bIKe
MaTeMaTHKH; COCTaB/IATh BbIDayKeHUs], YypaBHEHHs, HepaBeHCTBA U UX CUCTEMBI
[0 yC/IOBUIO 3a/jauk, UCC/Iel0BaTh IOCTPOEHHbIE MO/ C UCTI0/Ib30BaHUEM
arirapara ajareOpbl, MHTePIIPeTUPOBAaTh TIOMyUeHHBIN Pe3y/IbTaT

YMeHue oneprupoBaTh MOHSATUSMU: CpefiHee aprudMeThUUecKoe, MeraHa,
HarOoblllee U HAMMEeHbIIIee 3HaUeHUs1, pa3Max, AUCTepCHs, CTaHJapTHOe
OTK/IOHEHUe YKCI0BOro Habopa; yMeHue U3BJeKaTh, UHTePIPeTUPOBATh
MH(OpPMaIHIo, TIpe/ICTaB/IeHHY0 B TaO/UIIAX, Ha AUarpaMMax, rpadukax,
OTPa’karoIl[yt0 CBOMCTBA peasbHbIX MPOLIECCOB U SIBJIEHWH; Pe/ICTaB/IsATh
MH(OPMAIIHIO C TIOMOII[BIO TaO/IUI] U IarpaMM; UCCIe[I0BaTh CTaTUCTHUECKHE
laHHbIe, B TOM UHCJIe C PUMeHeHHeM rpaduieCcKrX MeTOZ0B U 37IeKTPOHHBIX
CpefCTB; TpaduueCcKu UCCIe0BaTh COBMeCTHbIe HaOJIIOeH s C TTIOMOILIBIO
arpaMM paccerBaHUsI U TMHEWHOM perpeccuu

YMeHMe orepupoBaTh MOHATUSME: CTyYalHBIN OTBIT U CJTyYaiiHOe COObITHeE,
BEpPOSITHOCTD C/TyYaliHOTO COOBITHSI; yMeHHe BbIUHC/ISATh BEPOSITHOCTE C
11CT10/1b30BaHKeM rpaduuecKrux MeTOZI0B; MPUMEHSTh (POPMYJIbl C/I0)KEHUs U




YMHOXXeHUS BeposITHOCTeH, (hopMysly MO/IHOW BePOSITHOCTH, (POPMYJTY
bepHys1M, KOMOWHATOPHbIe (aKThl ¥ GOPMYJIBL; OLleHUBATh BEPOSITHOCTU
peanbHBIX COOBITHI; yMeHHe OIepUPOBATh MOHATHIMU: C/TydYaiiHasi BeIMUrHa,
pacrpesie/ieHe BepOATHOCTel, MaTeMaTUueCKoe OKUJaHue, JUCIepcus U
CTaHJAPTHOE OTKJIOHEeHUe C/1yuaiiHOM BeJIMUMHbI, (GYHKLUU pacripe/ieieHus U
[IOTHOCTH PaBHOMEPHOIO, II0Ka3aTe/IbHOr0 U HOPMaJ/IbHOTO pacrpe/ie/ieHn;
yMeHYe UCIO/Ib30BaTh CBOKWCTBA U3yUeHHBIX paclipe/ie/leHn JJIs pelleHus
Basiau; 3HAKOMCTBO C TMOHATUSIMU: 3aKOH OOJBIINX YKCesl, MeTO/bl BbIOOPOUHBIX
1ICC/IeZIOBAHMH; yMeHVe TIPUBOAUTH MTPHUMeph TIPOSIB/IEHHS 3aKOHa OOJIBIINX
uycesT B IPUPOJHBIX U 00I1leCTBEHHBIX SIBJIEHUSIX; YMEHHe OIlepHpOoBaTh
MOHATHSIMU: COYeTaHHe, IlepeCTaHOBKa, YMC/I0 COUeTaHUU, YUCIIO
epecTaHOBOK; 6MiHOM HblOTOHA; yMeHHe PUMeHsITh KoOMOMHATOPHbIe (aKThl U
pacCy>KaeHus [i/1s pellleHns 3a/ia4y; OLleHUBaTh BePOSITHOCTU peaslbHbIX
COOBITHI; COCTAB/ATH BEPOSITHOCTHYIO MOZe/lb U HHTePIIPeTUPOBaTh
MO/TyYeHHbIN pe3y/bTar

YMeHue onepypoBaTh NOHATUAMU: TOYKA, MpsIMasi, IJI0CKOCTh, [IPOCTPAHCTBO,
O0Tpe30K, JIy4, BeJIMUMHA YIV1a, IJIOCKUM YToJl, ABYTPaHHbINA yroJjl, TPEXTPaHHbIN
yTroJ1, CKpelLBaroLecs NpsMsble, Napasvle/IbHOCTb U IepleHJUKY/ISPHOCTh
MNPSIMBIX Y TUIOCKOCTEN, YTOJ1 MeXKAy NPSIMBIMU, YTOI MeXAY NIPSIMON 1
[/10CKOCTBIO, YTOJ1 MeX/y IJIOCKOCTSIMH, PaCCTOSIHUE OT TOUYKH 10 IVIOCKOCTH,
pacCTosiHYe MeX/y NMPSMBIMU, PACCTOSTHHE MeXXy IJIOCKOCTSMU; yMeHHe
1CI10/1b30BaTh MPY pellleHnH 3a/jau U3yuyeHHble (akThbl U TeOpeMbl
MIaHUMETPHUU; YMeHHe OLIeHUBATh pa3Mepbl 00beKTOB OKPY>KaroIllero MUpa;
CTPOUTbL MaTemMaTHueCKHe MOZie/IM C [IOMOLLBI0 FeOMeTpruYe CKUX IMOHATHUN U
Be/IMUMH, pelllaTh CBsi3aHHbIe C HUMU MpaKTUYeCKre 3a/auu
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YMeHMe orepupoBaTh MOHATUSMU: IOk QUIYPbI, 00BEM (UTYPHI,
MHOTOTDAaHHUK, TTPaBU/IbHBIA MHOTOTPAHHUK, CeUueHre MHOTOTPaHHHKaA, Ky0,
[apasuiesienuresi, MpusMa, nupamuza, GUrypa u rnoBepxHoCTh BpalljeHus],
[TUIMHAD, KOHYC, 11ap, cdepa, Iowajs chepsl, IUIOLaib TOBEPXHOCTH
MIpaMu/ibl, TIPU3MbI, KOHYCa, LUIMH/PA, 00bEM Kyba, pSMOYTro/IbHOTO
Mapasijiesienuesa, MMpaMU/bl, TPYU3MbI, UIMH/APA, KOHYCAa, 111apa, pa3BépTKa
[TOBEPXHOCTH, CeueHHsl KOHyCa U LIWIMH/IPA, TapajuiesibHble 0CU WK
OCHOBaHMIO, CeyeHHe 111apa, MJI0CKOCTb, Kacarowascs cepsl, LUINHJPA,
KOHyCa; yMeHHe CTPOUTDb CeueHre MHOTOTPaHHHKa, U300paXkaTh
MHOTOTPaHHUKH, (PUI'YPbI U TIOBEPXHOCTU BpallleHUs], UX CeUeHUs], B TOM Uuc/ie C
[TOMOLL{bIO 37IEKTPOHHBIX CPEZICTB; YMeHue MTPUMeHSITh CBOMCTBA
reoMeTpruyecKux GUryp, CaMoCTOsITe/TbHO (POPMYJTUPOBATh OTpe/ie/leHUs]
3ydaeMbIX (GUTYp, BbIBUraTh FMITOTE3bI O CBOMCTBAX U MPU3HAKaxX
reoMeTpuuecKkux (puryp, 000CHOBBIBATH WM OTIPOBEPraTh UX; yMeHUe
MPOBOJUTH KlacCU(UKaLMio GUTYp 0 Pa3IMUHbIM MTPHU3HAKaM, BBITOTHATD
HeoOX0oIMMbIe IOTIOTHUTEe TbHbIE TIOCTPOEHHS
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YMeHMe orepupoBaTh NMOHATUAMU: JBW)KEHHE B TPOCTPAHCTRE, Mapa/lIeTbHbIN
repeHoC, CUMMETPHS Ha MJIOCKOCTH U B TIPOCTPAHCTRBE, TIOBOPOT,
npeobpa3oBaHue 1Mo00us, 1o00HbIe (GUTYpBI; yMEHHe pacrio3HaBaTh PABHBIE U
Mos00HbIe (DUTYPBI, B TOM UHC/IE B IPUPO/IE, UCKYCCTBE, apXUTEKTYPE;
ICII0/Tb30BaTh reOMeTpUYeCKUe OTHOLLIEHHS TIPU PeLIIeHUH 3a/iad; HaXOJUTh
reoMeTprUYeCcKre BeJTMUUHBI ([JIMHa, YToJl, TUIOIajib, 00bEM) IPH pelleHnH
Bajlau U3 APYTUX yUeOHBIX MPeAMETOB U U3 PeasibHOM KU3HU; YMeHHe
BLIUMC/ISITH TeOMETPUUECKHEe BeJTMUMHBI (JI/TMHA, YTOJI, TJIOIIA b, 00BEM,
MJI0I1Ia/Ib TTIOBEPXHOCTHU), UCTIOJTB3Ys U3yUeHHbIe (JOPMYJIbI U METO/bI, B TOM
UCIie: TUIOIAZb TTIOBEPXHOCTU TTMPAaMU/IbI, TIPU3MBI, KOHYCa, [IWIHUH/PA,

nioiazib chepbl; 00BEM Kyba, MPSIMOYTO/ILHOTO TIapaslyiesienurne/ia, TMpaMHu/bI,




MPU3MBI, [TWJIMH/PA, KOHYCA, 1l1apa; YMeHHe HaXOAUTh OTHOIIIeHHe 00BEMOB
MOZ0OHBIX GUTYD

12

YMeHve oneprpoBaTh MOHATUSIMU: TIPIMOYTOJ/IbHAsI CUCTEMa KOOP/UHAT, BEKTOD,
KOOpJMHAThI TOUKW, KOOPJMHAThHI BEKTOPa, CyMMa BeKTOPOB, IPOU3Be/leHHe
BEKTOpA Ha UKCJI0, pa3/ioykeHHe BeKTopa 1o 0a3ucy, CKasipHOe Mpou3BeieH e,
BEKTOPHOE MPOW3Be/leHre, YToJl MeX/y BeKTOpaMH; YMeHHe UCII0/1b30BaTh
BEKTOPHbIM ¥ KOOPAUHATHBIN METO/, 1JIs1 pellleHus] TeOMeTPUUeCKUX 3aJau 1
Baziau APYruX yueOHBIX IMpeMeTOB

13

YMeHue BBIOMpATh TIOAXO/SAIINN METO/, /I/1s1 pellleHus 3a/jauk; TOHUMaHHe
BHAYMMOCTH MaTeMaTUKU B W3yUeHUU TIPUPOJAHBIX U 00I1eCTBeHHBIX MPOL[eCCOB
1 SIBJIEHUM; YMEeHUe paclio3HaBaTh MpOsiBeHNe 3aKOHOB MaTeMaTHKHU B
ICKYCCTBe, YMeHHe NPUBOJWUTh PUMepbl MaTeMaTH4eCKUX OTKPbITUM

POCCUICKOM ¥ MUPOBOW MaTeMaTu4eCKOW HayKu




I[NEPEYEHD DJIEMEHTOB COAEPXKAHNSA, ITPOBEPAEMBIX HA EI'D I10 MATEMATHKE

Kon  |[IIpoBepsieMblli 371eMeHT COZieprKaHus

1 Uricna v BeIUMC/IeHUS

1.1 HatypanbHble U Lieble ync/a. [IpUsHaky e/IMMOCTH Lie/IbIX Ynce

PaI_[I/IOHaJ'[bHBIe ynicjia. OOLIKHOBEHHBIE U AeCATUYHbIe APO6I/I, IMPOLEHTHI, 0OeCKOHeUHbIe

1.2 repuoAnUYecKue 1poou

13 ApudmeTrue CKUA KOpeHb HaTypa/IbHOU cTerneHu. [lelicTBus ¢ apupmMeTnyeCKUMU
KODHSIMH HaTypaJ/IbHOW CTereHu

1.4 CreneHs C Lie/IbIM NOKa3aresieM. CTelleHb C pallMOHa/IbHBIM IT0Ka3aresieM. CBOMCTBa
CTereHn

15 (CHHYC, KOCUHYC M TaHT€HC YMCI0BOr0 apryMeHTa. ApKCMHYC, apKKOCHHYC, aDKTaHTe€HC

UKCIOBOTO apryMeHTa

1.6 JTorapudm unrcna. [leciTUUHbIE U HaTypaJbHbIE JIOTapU(pMbI

[leiicTBUTebHBIE YKC/Ia. ApudMeTruuecKue orepalyu C AelCTBUTeTbHBIMU UM C/IaMU.
1.7 [TpubmKEHHBIE BEIUKCIEHYS], TIPABWIAa OKPYIJIEHHsI, TIPUKHU/IKA U OLIeHKa pe3ysbraTa
BLIUMC/IEHUHN

1.8 [TpeoOpa3oBaHue BbIpaXKeHUH

1.9 [KoMmIsTekcHbIe yucia

2 YpaBHeHUs1 1 HepaBeHCTBa

2.1 [lenbie v 1pOOHO-paLIOHATBHBIE YPABHEHUS

2.2 lIpparjoHabHble YypaBHeHUs

2.3 [IpuroHomeTpuueckye ypaBHeHUs

24 [Toka3zaTesibHbIE 1 T0orapyuMUUYecKre ypaBHeHUs

2.5 [lenbie v 1poOHO-palIOHAIEHBIE HEpAaBEHCTBA

2.6 IppaijvoHa/ibHble HepaBeHCTBa

2.7 [Toka3aresibHble U JlorapupMUUeCcKrie HepaBeHCTBa

2.8 IpuroHomeTprueckre HepaBeHCTBa

2.9 (CrcTeMbl ¥ COBOKYITHOCTH ypaBHEHUM U HepaBeHCTB

2.10 ypaBHeHI/ISI, HepaBeHCTBd U CUCTEMBI C ITaDaMeTPaMH

2.11 [Marpura cucTeMsl IMHEUHBIX ypaBHeHUH. OnipefieiTesib MaTpULIbI

3 DYHKIUM U TPaQUKU

dyHkuws, criocobsl 3aganus GyHKIuH. ['paduk dyHKMK. B3anMHo obpaTHbie GyHKLWH.

31 UéTHble 1 HeuéTHble QyHKLMU. [Teproanueckre GyHKIMU

(O6s1acThb orpeziesieHUst 1 MHOXKeCTBO 3HaueHud (yHkuun. Hym dyskium. I[IpomexxyTku
3.2 BHAKOMOCTOSIHCTBA. [ IpoMe)KyTKM MOHOTOHHOCTU (PyHKL[MK. MaKCHUMyMbl U MUHUMYMBI
(byHkmy. Hanbosbiiiee 1 HaniMeHblilee 3HaueHHe (PYHKI[UHM Ha TTPOMEeXKYTKe

(CrerieHHast yHKIUSI C HAaTypa/ibHbIM U 1]e/TbIM M0Ka3aTesieM. E€ cBoiicTBa u rpaduk.

3.3 o o
(CBoiicTBa U rpavK KOpHS N-0i1 CTeneHn

34 TpuroHomeTprueckre (GyHKLMH, UX CBOMCTBA U rpa(uKu

3.5 [Toka3aresibHas U jorapu@muueckasi pyHKIMU, UX CBOMCTBA U rpa(uKu

[Touku pa3pbiBa. AcUMNOTOTEI rpaykoB (PyHKLMNA. CBOMCTBA (PyHKLIMIM, HEIPEPbIBHBIX Ha
OTpe3Ke

3.6

3.7 HOCHEAOB&TEJ’IBHOCTI/I, CII0CO0BI 3aldHHA HOCHEAOB&TEHBHOCTEﬁ

3.8 AprmeTrueckast U reoMeTpUuecKas mporpeccuu. @opmyiia C/I0XKHBIX TPOLIEHTOB

4 [Hauana MaTeMaTHueCKOro aHa/Iu3a




4.1 [TpounzBoaHas dyHKIiMU. [Ipor3BojHbIE /1IeMeHTapHbIX (QyHKI[HI

40 [TpriMeHeHre POM3BOHOM K UCC/Ie0BaHuIO (DYHKIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
) HaxoxjeHrie HanbOJIbIIeT0 U HAaMMEHbIIIero 3HaueH sT YHKI[UK Ha OTpe3Ke

4.3 [TepBooOpa3sHast. iaTerpan

5 MHOXecCTBa U JIOTUKa

5.1 [MHo>xecTBO, omnepaliui Haji MHOXKeCTBaMu. Jlnarpammel Oiinepa — BeHHa

5.2 Jlorvka

6 BeposATHOCTh M CTaTUCTUKA

6.1 OrvicaresnibHasi CTaTUCTUKA

6.2 BepossiTHOCTB

6.3  |KombuHaTtopHKa

7 ['eomeTpus

7.1 DUrypel Ha IJIOCKOCTU

7.2 [IpsiMbIe ¥ MIJIOCKOCTU B TIPOCTPaHCTBe

7.3 MHOrorpaHHUKU

7.4 [Tena ¥ IOBEPXHOCTU BpalLleHUs

7.5 [KoopArHaThI U BeKTOPbI

"NokymeHT yTBepxaeH npoctou DLI1 pykoBoautesns: YupexgeHus"




