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INOACHUTEJIBHASA 3AIIMCKA

[eomeTpus SABNSETCA OAHMM M3 6a30BbIX KYpCOB Ha YPOBHE CpefHero
o6bLlero obpa3oBaHNs, TaK Kak 06ecrneymBaeT BO3MOXHOCTb U3YUYeHUS ANCLUNINH
eCTeCTBEHHO-Hay4HOW HanpaB/fiEHHOCTM W MpPeaMeTOB TyMaHUTapHOro LUKa.
[MOCKOMbKY ~ /IOTUYECKOe  MblW/eHVe,  (POpMUpyeMoe  MpU  U3YYeHUU
06yy4atoLLMMUNCA MOHATUMHBIX OCHOB reOMeTpun, Mpu [LoKa3aTe/bCTBe TEOPEM U
MOCTPOEHUN LEMOYKN IOTMYECKUX YTBEPXKAEHWUIA MPU PELLEHNN TeOMEeTPUYECKMX
3afjay, YMeHuWe BblgBMratb W OMpoBepratb rUMNoTe3bl  HEnocpeACcTBEHHO
MCNONb3YKOTCA NPU PeLUeHnn 3a4ay eCTeCTBEHHO-Hay4YHOro UMKMa, B YaCTHOCTU
(hn3myeckmx 3agau.

Llenb ocBoeHMs nporpaMMbl y4ebHOro Kypca «"eomeTpus» Ha yriny6/1éHHOM
YPOBHE ~— pasBuUTME WHAMBUAYA/IbHLIX CMOCOOHOCTENM OOy4arowmxcs npu
N3YYEHUN TeoMeTPUM, KakK COoCTaB/stoLwel npeaMeTHoONn obnactn «MaTtemaTtunka u
NHpopmMaTUKa»  Yepe3  obecrieyeHMe  BO3MOXHOCTW  MPUOBPETEHUS  W”
NCMONMb30BaHNA 60nee  rNyO0KUX TFeOMETPUYECKUX 3HAHWMI W LelCTBUMN,
cneympnUHbIX reOMeTpUn, 1 HeOOXOAUMBIX A1 YCMNELHOro NpojeccMoHaIbHOro
06pa3oBaHus, CBA3AHHOIO C UCMOJIb30BaHMEM MaTeMaTUKM.

MpvopUTETHBLIMX 33fja4aMn Kypca reoMeTpum Ha Yrny6/éHHOM YpOBHE,
PaCLUMPSIOLLMMUN U YCUIMBAIOLLMMU KypC 6a30BOr0 YPOBHS, AB/IAKOTCA:

pacluvpeHne NpeacTaBieHnss 0 reOMeTPUM Kak YacTh MUPOBOW Ky/bTypbl U
(hopmMmnpoBaHMe 0CO3HAHNA B3aIMOCBA3M reOMeTPUN C OKPYXKatoLLMM MUPOM;

(hopmmpoBaHMe MNpeACTaBEHN O MPOCTPAHCTBEHHbIX (Urypax Kak o
BaXKHELWMX MaTeMaTUUeCKUX MOAeNsX, NO3BONAOWMX OMUCLIBATL M M3y4aTb
pasHble AB/IEHNA OKPYXKatoLLEro Mupa, 3HaHme MNOHATUIAHOIO annapaTa no pasgeny
«CTepeoMeTpus» y4ebHOro Kypca reoMeTpuu;

(hopMupoBaHMe  YMeHWA  BMafeTb  OCHOBHbIMW  MOHATUAMW O
MPOCTPAHCTBEHHbIX (DUrypax U WX OCHOBHbIMW CBOWCTBaMW, 3HaHWE TEOpPEM,
hopmMyn 1 yMeHMe UX MPUMEHSTb, YMEHUSA [0Ka3blBaTb TEOPEMbl U HAXO4UTb
HeCTaHapTHble CNOCOObLI PeLleHns 3aaay;

(hopMMpOBaHMe YMEHNA pPacro3HaBaTb Ha YepTeXxax, MOAENsX U B peaslbHOM
MVpe MHOFOrpaHHWKM W Tena BpaleHWs, KOHCTPYMpOBaTb TFeoMeTpuyecKune
MoAenu;

(hOopMUpPOBaHME MOHUMAHUA BO3MOXHOCTW aKCMOMATUYECKOro MOCTPOEHUS
mMaTeMaTUYecKMX Teopwuid, (hOPMUPOBaHWE MOHMMAaHUS PO/ aKCUOMAaTUKU Mpu
MPOBeAEeHNN PaCcCyXXAEHWIA;

(hopMUpOBaHMEe YMeHUS BfafeTb MeTofaMu [OoKa3aTe/lbCTB M airOPUTMOB
PeLleHnsi, YMEHNA UX MPUMEHATb, MPOBOAWTL AOKas3aTeslbHble PacCyXXAeHUs B
XO0[le PELLEHNs CTEPEOMETPUYECKMX 3aa4 U 3aay C NPaKTUYECKUM COoepXKaHUemM,



(hopmupoBaHMe npeacTaBneHUs O  HeOOXOAMMOCTM  [0Kas3aTe/IbCTB  Mpw
060CHOBaHMM MaTeEMaTUYECKMX YTBEPXKAEHWA 1 PONN aKCMOMATUKIK B NPOBEAEHNN
AefyKTUBHBIX PacCy>KaeHWM;

pasBUTME W COBEPLUEHCTBOBAHWE WHTENNEKTYa/IbHbIX U TBOPYECKMX
CMOCOOHOCTEN 06yYaroLLMXCs, NO3HABATeNbHON aKTUBHOCTW, MUCCef0BaTeIbCKUX
YMEHWI, KPUTUYHOCTM MbILLSIEHWNA, MHTEPeca K U3YyYeHUIO reOMeTpuu;

(hopMupoBaHMe (YHKUMOHA/IbHOW FPamMOTHOCTW, PefieBaHTHOW FeOMETPUM:
YMEHUA pacno3HaBaTb MPOSAB/EHUS TEOMETPUYECKUX TMOHATWIA, OOBEKTOB U
3aKOHOMEPHOCTEN B peasibHbIX YXXM3HEHHbIX CUTyaUUsX WU Npu U3yYeHUn Apyrux
yyebHbIX  MNPeAMETOB, MNPOSAB/EHUA  3aBUCUMOCTEN W 3aKOHOMEPHOCTEMN,
MOAE/IMPOBAHNA peasibHbIX CUTYyauuiA, 1CCnefoBaHWA MOCTPOEHHbIX MOZENen,
NHTeprpeTaLmmn Noy4YeHHbIX pe3ynbTaTos.

OCHOBHbIMM COZEPXKATeNIbHbIMU JIMHUAMU Y4eBHOro Kypca «[eomeTpus» B
10-11 «knaccax aBnawTCcA: «[pAMble W MJOCKOCTU B MPOCTPaAHCTBEY,
«MHOrorpaHHukun», «Tena BpalleHus», «BekTopbl W  KooOpAuMHaTbl B
MPOCTPaHCTBe», «[ABMKEHNA B MPOCTPAHCTBE».

CdopmynupoBaHHoe Bo PIrOC COO TpeboBaHWEe «yMeTb OMEPUPOBaTb
MOHATUAMU», PefieBaHTHbIMW TeoOMeTpunM Ha Yriny6néHHOM YpOoBHe 00yyeHUs B
10-11 knaccax, OTHOCUTCA KO BCEM COofep>kaTe/ibHbIM IMHUAM Yy4ebHOro Kypca, a
(hopmMupoBaHME  NOTMYECKUX  YMEHWIA  pacrnpefensieTca He  TO/bKO MO
cogepxxartesibHbIM IMHKUAM, HO 1 MO rogam oby4veHunsi. CoaepxkaHme o6pa3oBaHus,
COOTBETCTBYIOLLEEe MPeAMETHbIM pe3y/ibTaTaM 0CBOeHUs PefiepasibHON paboyeit
nporpaMmbl, pacnpesenéHHbIM Mo rogaM 06y4YeHWs, CTPYKTYPMPOBaHO TaKuUMm
06pa3oMm, 4YTobObl KO BCEM OCHOBHbIM, NPUHLMMMaNLHLIM BOMpocaM 06yyaromecs
obpawianmMcb  HeOAHOKpaTHO. 3JTO  MO03BOMSET  OpraHn3oBaTb  OBfafeHUe
reoMeTPUYECKNUMU NOHATUSMU 1 HaBbIKamu Moc/efoBaTe/lbHO U NOCTynaTesbHO, C
CO6/M0AEHEM MPUHLMNA NPEEMCTBEHHOCTM, & HOBbIE 3HAHUS BK/IHOYATb B O6LLYHO
CUCTEMY FEOMETPUYECKUX MPeACTaBeHNIA 0ByyatoWmMxcs, pacumpas n yrnyonsas
eé, 06pasys NPoYHble MHOXECTBEHHbIE CBSI3N.

Mepexof K N3y4eHuo reoMeTpumn Ha yriy6/1eéHHOM YPOBHE MO3BOSISET:

co3fgaTb ycnosuma  And  auddepeHumMaumn - 00y4veHusi,  MOCTPOEHUNA
NHOMBUAYaNbHbLIX 06pa3oBaTefibHbIX MNporpamm, 0b6ecrneynTb  Yriyo6néHHoe
M3y4eHne reomMeTpumM Kak cocTaBnstoLein yuebHoro npegmeta «MateMaTrkay;

MOArOTOBUTL O0OYYAKOLMXCA K MPOAO/DKEHUIO WU3YUYEHUS MaTemMaTuKh C
Y4éTOM BblOOpa 6yayLleit npodeccumn, obecrieyrBas MPEEMCTBEHHOCTb MeEXAY
06LLMM 1 NPOECCMOHA/TbHBIM 06Pa30BaHNEM.

Ha u3ydeHne y4yebHOro Kypca «[eomeTpus» Ha Yrny6néHHOM YpOBHe
oteoamTca 204 yvaca: B 10 knacce — 102 yaca (3 yaca B Hegento), B 11 knacce — 102
yaca (3 yaca B Hefento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

HpSIMLIe H IVIOCKOCTHA B IPOCTPAHCTBE

OCHOBHble  MOHATUA  CTepeOMeTpuW. Touyka, MpsAMas,  MNJI0CKOCTb,
MPOCTPaHCTBO. [loHATME 06 aKCMOMATMYEeCKOM MOCTPOEHUM CTepeoMeTpun:
aKCVMOMbI CTEPEOMETPUN U CNEeLCTBUSA U3 HUX.

B3aumMHOe pacrnonoxeHne MpAMbIX B MPOCTPAHCTBE: MepeceKaroLmecs,
napaninenbHble W CKpewmBarolimecs npavble. [MpU3HaKM  CKpeLLmBatoLLMXCA
npaMbIX. MapanieflbHOCTb NPAMBIX U MIOCKOCTEN B MPOCTPAHCTBE: Napasie/ibHble
MpsMble B NPOCTPaHCTBE, Napa/lfie/IbHOCTb TPEX MPAMbIX, NapaniebHOCTb NPAMOM
W nnockocTu. [lapannenbHoe M LEHTpalbHOE MPOEKTUPOBaHME, M300paxKeHne
(uryp. OCHOBHble CBOWCTBa Mapan/eflbHOro MpoeKTUpoBaHus. K3obpaxeHne
(uryp B napasinenbHoi NpoeKkuun. Y bl ¢ COHanpaB/ieHHbIMU CTOPOHAMW, YroJ
MeXay NpsAMbIMW B NPOCTpaHCTBe. NapannenbHOCTb NIOCKOCTEN: napasnnenbHble
MNOCKOCTMU, CBOICTBa napannenbHbIX MNOCKOCTEN. MpocTeLumne
MPOCTPaHCTBEHHbIE  (Urypbl Ha MIOCKOCTW: TeTpasap, napannenenunes,
MOCTPOEHNE CEUYEHNIA.

MeprneHANKYNAPHOCTL MPAMOIA U MIOCKOCTU: NepreHanKyNspHble npsMble B
MPOCTPaHCTBE, MpsAMble MapaifefbHble U MeprneHAnKYNsapHble K M0CKOCTY,
NpU3HaK NepneHanKynsapHOCTM MNPsSMO U MNIOCKOCTW, TeopemMa O MpsiMOM
nepneHANKYNApHOWM MIOCKOCTMW. OpToroHanbHoe NMPOEKTMPOBaHMe.
MepneHANKYNAP M HaK/IOHHbIE: PacCTOsAHME OT TOYKW 40 M0CKOCTM, PacCTosHMe
OT MpPAMOA [0  MNJIOCKOCTW,  Mpoekums  urypbl  Ha  MNOCKOCTb.
MepneHAMKYNAPHOCTL  MJIOCKOCTEN:  NPU3HAK  MeprneHauKyNsapHOCT  [ABYX
MNOCKOCTel. TeopemMa 0 TPEX neprieHANKynapax.

Yrnbl B NPOCTPaHCTBE: Yron Mexay NpsAmMoin 1 MNA0oCKOCTbH, ABYrPaHHbIN
Yrofi, IMHEeRHbIN yron ABYrpaHHOro yrna. TPEXrpaHHbIA U MHOTOrpaHHbIe Yribl.
CBolicTBa MNOCKMX Yr/IOB MHOrorpaHHoro yrna. CBOWCTBa MN/IOCKUX W
ABYIPaHHbIX Yr/0oB TPEXrpPaHHOro yrna. Teopembl KOCMHYCOB M CUHYCOB NS
TPEXTPAHHOrO yrna.

MHoOrorpaHHuKHu

Buabl MHOrorpaHHuMKOB, pa3BépTKa MHOrorpaHHuka. llpusma: n-yronbHas
npu3ma, npsMas 1 Hak/IoHHas NpPU3Mbl, 60KOBas M MOJHAsA MOBEPXHOCTb MPU3MBI,
Mapannenenuned, NPSMOYrO/bHbIA  Napannenenunes W  ero  CBOWCTBA.
KpaTyaillune nyTM Ha MNOBEPXHOCTM MHOrorpaHHuMKa. Teopema Jwinepa.
MpocTpaHcTBeHHas Teopema [udaropa. lMNMupamuga: n-yronbHas nupaMmuaa,
npaBunbHast U yceyéHHas nupamuasl. CBoMcTBa pébep M OGOKOBLIX TpaHeit
NpaBUNbHOW Nupamuipbl. MpaBuibHbIE MHOrOrpaHHUKW: MpaBW/bHas Npusma K



NpaBWbHas MupamMuiaa, MpaBW/bHas TPeYronbHas nupaMuaa W NpaBUsbHbINA
TeTpasgp, Ky6. [pefcTaBneHve O MpaBUbHBIX MHOrOrpaHHMKax: OKTasgp,
L0AeKasap Y NKocasap.

BbluncneHne 371eMEHTOB  MHOrOrpaHHWKOB: pébpa, [AuaroHanu, Yribl.
Mnowaab GOKOBOM MOBEPXHOCTU W TMOMHON MOBEPXHOCTU MNPAMOA NPU3MbI,
nnowanb OCHOBaHWA, Teopema O OOKOBOM MOBEPXHOCTU MPAMOA NPU3MbI.
Mnowaab O6GOKOBOWM MOBEPXHOCTM W MOBEPXHOCTU MPaBW/IbHOW MMpamMunppbl,
Teopema 0 M/0LaAn YCeYEHHON nupamnzpl.

CuUMMeTpMs B NPOCTPaHCTBE. JNIEMEHTbl  CUMMETPUM  MPaBU/IbHbIX
MHOrOrpaHHMKoB. CUMMeTpUS B MNPaBU/IbHOM MHOFOrpaHHUKe: CUMMETPUS
napannenenunefa, CUMMETPUA MNPaBUbHbIX MPWU3M, CUMMETPUS MPaBW/IbHOM
nupamngpl.

BekTOpbl 1 KOOPpAMHATHI B IPOCTPAHCTBE

MMOHATMA: BEKTOP B MPOCTPAHCTBE, HY/EBOW BEKTOP, AJ/IMHA HEHYNeBOro
BEKTOpa, BEKTOPbl KOJM/IMHEaPHble, COHarnpaB/eHHblE W MPOTUBOMOMOXKHO
Hanpas/ieHHble BEKTOPbI. PaBeHCTBO BEKTOPOB. [eNCTBUA C BEKTOPaMM: CNOXEHME
M BbluMTaHME BEKTOPOB, CyMMa HECKO/IbKMX BEKTOPOB, YMHOXKEHME BeEKTOpa Ha
yncno. CBOWMCTBaA CNOXeHNA BEKTOPOB. CBOMCTBa YMHOXEHMWSI BEKTOpa Ha 4mcho.
[MoHATME KOMMNaHapHble BeKTOpPbl. [MpM3HaK KOMMIaHAPHOCTN TPEX BEKTOPOB.
MpaBuno napannenenunefa. Teopema O pasfiOKEHUM BeKTOopa MO  TPEM
HEKOMMNaHapHbIM  BekTopaM.  [lpsiMoyronbHas  cuCTEMa  KoopauHaT B
npocTpaHcTBe. KoopamHaTbl BekTopa. CBSi3b MeXAy KoOpAMHaTamu BeKTopa U
KoOpAMHaTaMn ToYeK. YTon Mexay BekTopamn. CkanspHoe npou3sBefeHue
BEKTOpPOB.

11 KIIACC

Tesia Bpamenus

MoHATUA:  UMAMHAPUYECKass MOBEPXHOCTb, KOHMYecKas MOBEPXHOCTb,
cthepmnyeckass MOBEPXHOCTb, 06pasylollmMe MoBepxHocTen. Tena BpalleHUs:
UMNUHAP, KOHYC, YCEYEHHbIA KOHYC, cthepa, Lap. B3avMHOe pacrnonoxeHume
ctepbl M NMIOCKOCTW, KacaTeNbHas MIOCKOCTb K ciepe. V3obpaxeHue Tern
BpaLleHMs Ha MI0CKOCTW. Pa3BépTka UMamnHApa v KoHyca. CummeTpus cgepbl 1
Luapa.

O6béM. OcHOBHble CBOCTBa 00bEMOB Tenl. Teopema 06 06béMe
MPAMOYro/fIbHOro napannenenunega n cnegctsms m3 He€. O6bEM nNpsMON K
HaKNOHHON MpWU3MbI, LWAMHAPaE, Nupammnibl U KoHyca. O6bEM Luapa W LWapoBoro
CerMeHTa.

KombuHauumn Ten BpalleHuss M MHOrorpaHHuMkoB. [Mpu3ma, BnucaHHas B
UMNWHAP, OnucaHHas OKoMo uunuHapa. [lepecedeHne cdepbl U wWwapa C
MNOCKOCTbI. KacaHue wapa 1 cihepbl MIOCKOCTbI. OHATUME MHOrOrpaHHUKa,



OMMCAHHOr0 OKOJI0 C(iepbl, Cgepbl, BMWCAHHOW B MHOFOTPaHHUK WAW Teno
BpaLleHus.

Mnowaib NOBEPXHOCTM UWIMHAPA, KOHYCa, niowaib cgepbl U eé yacTeil.
Mopobre B npocTpaHcTBe. OTHOLWIEHWEe O06BLEMOB, MAOLLAAEA MOBEPXHOCTEN
noao6HbIX uryp. lNpeobpasoBaHne nogobus, romoteTus. PelleHWe 3agady Ha
MNOCKOCTY C UCMOJIb30BAHNEM CTEPEOMETPUYECKMX METOLO0B.

[MoCcTpoeHMe CeveHNin MHOTOrpaHHMKOB U Te/ BPaLeHWs: CeYeHns umnmHapa
(mapannenbHO M NEPNeHAMKYNAPHO OCW), CeYeHWs KOHyca (MmapaefibHble
OCHOBaHMIO 1 NPOXOAALLME Yepes BEPLUNHY), CEYeHUA Lapa, METOAbl NMOCTPOEHMS
CeYeHuin: MeTof CnefoB, METOL BHYTPEHHEro MPOEKTMPOBaHMS, MeTO[, nepeHoca
CeKyLLen NI0CKOCTN.

BeKTOPLI U KOOPAMHATHI B IPOCTPAHCTBE

BekTopbl B npocTpaHcTBe. Onepaunn Hag BekTopamu. BeKTopHoe
YMHOXeHMe BeKTOpoB. CBOWCTBA BEKTOPHOIO YMHOXeHUs. [1psamMoyrosbHas
cucTeMa KoopAamHaT B npocTpaHcTee. KoopanHaTbl BeKTOpa. PasnoxeHve BeKTopa
no 6asucy. KoopAuMHATHO-BEKTOPHbLIA METOA MNpU pPeLUeHMU TeOMETPUYECKMX
3ajau.

J{BUKeHNs B IPOCTPAHCTBE

[BmxKeHNa npocTtpaHcTBa. OTOOpaKeHWs. [BMKEHUA N PaBEHCTBO (uryp.
O6buwpe cBoiCTBa [ABWXKEeHWA. Buabl ABWKEHWIA: napannefibHbiA - MepeHoc,
LleHTpa/lbHass CUMMETPUSA, 3epKasibHasd CUMMETPUS, MOBOPOT BOKPYr MPsSIMOMN.
MpeobpaszoBaHus nogobus. Mpsmas u cgepa diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

CPOPMMPOBAHHOCTb MPaXKAAHCKON MO3ULMKM 06yYatoLLerocs Kak akTMBHOMO U
OTBETCTBEHHOIN0  4/leHa  poccuilckoro  obulecTBa,  MpefcTaB/ieHMe o
mMaTeMaTUYecKMX OCHOBax (YHKLUMOHUPOBAHWUA Pas3/IMUHbIX CTPYKTYP, SBNEHUMN,
npouefyp rpaxgaHcKoro oobuiectsa (BblOOPbI, ONPOCLI W APYroe), ymeHue
B3aMMO/eNCcTBOBaTb C COUMASIbHbIMA WHCTUTYTaMWU B COOTBETCTBUM C  UX
(OYHKUMAMU N HA3HAYEHWEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

ChOpMMPOBAHHOCTb POCCUMIACKOW TPaXKAaHCKON MAEHTUYHOCTU, YBaXKEHUS K
MPOLUIOMY M HacTosALEeMY POCCUACKOW MaTeMaTuKuW, LleHHOCTHOE OTHOLLEHME K
AOCTUDKEHUSIM POCCUMCKMX MAaTEMATUKOB N POCCUMCKON MaTeMaTUYECKOW LLIKO/bI,
NCMOMb30BaHNe 3TUX [OCTMXKEHUIA B [PYrvUx Haykax, TEXHOMOrusx, cgepax
39KOHOMWUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

0CO3HaHWe AYyXOBHbIX LleHHOCTEN POCCUINCKOro Hapoga, chopMmMPOBaHHOCTb
HPaBCTBEHHOIO0 CO3HAHWUA, 3TUYECKOro NOBEAEHUS, CBA3AHHOIO C MPaKTUYeCKUM
MPUMEHEHNEM [OOCTMXKEHUA HayKU W [eAaTeNbHOCTbIO YYEHOro, 0CO3HaHue
NNYHOT O BKMazda B MOCTPOEHME YCTOMUNBOrO GYayLLEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

3CTETUYECKOE OTHOLUEHWE K MUpY, BK/KOYas 3CTETUKY MaTeMaTUYecKmX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3a/a4y, PeLleHni, PacCy>XeHuni1, BOCMPUUMUMNBOCTb
K MaTteMaTU4YecKUM acnekTam pas/inyHbIX BUAOB UCKYCCTBA,;

S) puzuveckoe BoCIUTAHME:

CPOPMMPOBAHHOCTL  YMEHUA MPUMEHATb  MaTeMaTU4yecKme 3HaHUS B
MHTepecax 340p0BOro 1 6e30MacHOro 06pasa XKM3HU, 0TBETCTBEHHOE OTHOLLIEHME K
CBOEMY 3/10pOBbIO (3[10pOBOE MUTaHWE, COanaHCUPOBaHHBIN PEXUM 3aHSATUI K
OTAbIXa, PerynsapHas (msnyeckas akTMBHOCTb), (PU3NYECKOe COBEPLUEHCTBOBaHME
MpY 3aHATUAX CNOPTUBHO-030POBUTENbHON AeATENIbHOCTbIO;

6) TpyaoBOe BOCIMTAHHE:

FrOTOBHOCTb K TPydy, OCO3HaHWe LEHHOCTU TPYAONHOusa, WHTepec K
pasnMnMYHbIM - chepam  NPOQECCMOHaNbHON  AeATeNbHOCTW,  CBA3aHHbIM  C
MaTeMaTUKOM W €€ MPUNIOXKEHUSMKN, YMEHMe CcOoBepLlaTb OCO3HAHHbLIN BbIOOP
Oyayller npogeccMnm U peasim3oBbiBaTb COOCTBEHHbIE KM3HEHHbIE MaHbl,
FrOTOBHOCTb M CMOCOOHOCTb K  MareMaTuyeckomy  00pasoBaHUIO U



camoo0pa3oBaHMIO Ha MPOTSHXKEHUN BCEM >KM3HW, TOTOBHOCTb K aKTUBHOMY
Y4aCTUIO B PELLIEHMM NPaKTUYECKMX 3a[a4 MaTeMaTUUYECKON HarpaBieHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

COPMUPOBAHHOCTb  3KO/IOFMYECKOM  KYNbTypbl, MOHWMaHWE  BMSHUA
COLManbHO-3KOHOMMUYECKMX MPOLECCOB Ha COCTOSIHME MPUPOAHON 1 COLMabHON
Cpe/ibl, 0CO3HaHWe rN06abHOr0 XapakTepa 3KOM0rMyYecKnx Npob/iem, opueHTaLums
Ha MPUMEHEHME MaTeMaTMYeCKMX 3HaHUWN ANS pelleHus 3agad B 06/1acTu
OKpY)KaloLLlel cpefpbl, MNJaHUPOBaHWE MOCTYNKOB W OLEHKA MX BO3MOXHbIX
MocneACcTBUIA NS OKPY>XKatoLLERN cpefbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

ChOPMMPOBAHHOCTb MMPOBO33PEHNS, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA  HAyKM M OOLLECTBEHHOW  NPaKTUKW,  MOHUMaHWe
MaTeMaTUYeCKOM HayKM KaK cdepbl 4e/loBeYECKOW [AesTeNbHOCTW, 3TanoB eé
pasBUTUA M 3HAYMMOCTM [N pPasBUTMA LUUBUIU3ALMW, OBNafeHne A3bIKOM
MaTeMaTMKN N MaTeMaTMYECKOW KyNbTypoW KaK CPeACcTBOM MO3HaHWUA MUpa,
FOTOBHOCTb OCYLLECTBNATbL MPOEKTHYKD M UCCNefoBaTe/lbCKy [AeaATe/IbHOCTb
NHANBWOYaNbHO U B Tpynne.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble Jornyeckue NecTBUSA:

BbIABNATL W XapaKTepu3oBaTb CYLLECTBEHHble MPU3HAKM MaTeMaTUYeCKumX
OObEKTOB, MOHATWUMA, OTHOLUEHWA  Mexay  MOHATUAMKM,  (DOPMYINPOBATH
onpeaeneHns MOHATUIA, yCTaHaBNMBATb CYLLECTBEHHbIN MPU3HaK KnaccuguKkawmu,
OCHOBaHWA 4/ 0606LLEHUNA N CPABHEHUS, KpUTEPUK NMPOBOAMMOIO aHan3a;

BOCNpVHMMATb,  (QOPMYyNUpPoBaTb M MNpPeobpasoBbiBaTb  CY>KAEHUS:
YTBEpAUTENIbHbIE U OTPULATESIbHbIE, eAMHNYHbIE, YACTHbIE U 00LLWE, YC/IOBHbIE,

BbISBNATL MaTemMaTnyecKre 3aKOHOMEPHOCTK, B3aMOCBSA3M 1 NPOTMBOPEUNs
B (hakTax, AaHHbIX, HABMIOLEHNAX W YTBEPXKAEHUAX, Mpegnaratb KpUTepumn Ons
BbISIB/IEHNS 3aKOHOMEPHOCTEN U MPOTUBOPEYNIA;

[enatb BbIBOAbI C WCMO/b30BaHNEM 3aKOHOB JIOTVKW, AeLYKTUBHbLIX U
WHAYKTUBHBIX YMO3aK/TKOUeHWIA, YMO3aK/IKOUEeHWIA M0 aHa/lornu;

MPOBOAWTL CAMOCTOATE/IbHO [0Ka3aTe/IbCTBa MaTeMaTUYeCKUX YTBEPXKAEHNI
(NpsiMble 1 OT NPOTMBHOIO), BbICTPaVBaThL aprymeHTauUmMIo, NPUBOANTL NPUMEPDI U
KOHTPNpUMepbl, 060CHOBbLIBATb COOCTBEHHbIE CYXXAEHWUSA U BbIBOAbI;

BblOMpaTb Crnocob pelleHns Yy4yeGHOW 3agayun  (CpaBHMBATb HECKO/bKO
BapuaHTOB  pelleHWs, BblOMpaTb  Hambonee  NOAXOAAWMA € YYETOM
CaMOCTOATE/IbHO BbIfE/IEHHbIX KPUTEepUeB).

ba3oBble nccienoBare/ibCKue 1eiCTBUSA:



MCMO/Mb30BaTb BOMPOCbl KaK WCC/eA0BaTe/lbCKUI UHCTPYMEHT MO3HaHUS,
(hopmynupoBaTb  BOMPOCHI,  (hMKCUpYIOLME  MPOTUBOpPeYne,  Mpobemy,
yCTaHaB/MBaTb MCKOMOe M [aHHOe, (popMMpoBaTh rMNoTesy, aprymMeHTUpoBaTb
CBOKO MO3MLMIO, MHEHWE;

MPOBOAUTL CAMOCTOATE/IbHO CM/IAHNUPOBaHHbIN 3KCMEPUMEHT, UCC/ef0BaHMe
Mo YCTaHOB/IEHNIO OCOBEHHOCTEN MaTeMaTMyecKoro 06beKTa, ABMeHNs, NpoLiecca,
BbISIB/IEHWIO 3aBUCKMMOCTEN MeXay 06beKTaMu, ABEHUAMMN, NpoLieccamu;

CaMOCTOATe/IbHO (POPMYNNPOBaTb 0606LLEHNA M BbIBOAbI MO pe3y/bTatam
NPOBeAEHHOro  HabNIOAEHUs,  UCCNefoBaHUSA,  OLeHMBaTb  [OCTOBEPHOCTb
MOJTyYeHHbIX Pe3y/IbTaToB, BbIBOAOB U 0000LLEHWIA;

MPOrHO3MpOoBaTb BO3MOXHOE pa3BUTME MpoLecca, a Takke BblABUraTb
MPesnosIOXKEHNA O ero PasBUTUM B HOBbIX YCIOBUSIX.

Pabora c nndopmanmueii:

BbISIBNATb AeULMTbI MH(OPMaUun, LaHHbIX, HEOOXOANMbIX A/19 0TBeTa Ha
BOMPOC W1 AN peLleHns 3afaum;

BbIGMpaTb MH(OPMALMIO U3 UCTOUYHMKOB Pas3/IMYHbIX TUMOB, aHa/IM3MPOBATb,
CUCTEMATU3NPOBaTb M MHTEPNPETUPOBaTb MHMOPMAaLMIO Pa3INYHbLIX BUAOB U
(hopM NpeacTaBeHNs;

CTPYKTYpPUpOBaTh MH(OPMaLMIO, MPeAcTaBnATb eé B pas/IMyHbIX (opmax,
WNNOCTPUPOBATh rpaginyecku;

OLeHMBaTb HafEéXHOCTb NH opmMaLmn no CaMOCTOATE/IbHO
COPMYNMPOBaHHLIM KPUTEPUSAM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0menue:

BOCMPUHMMATb 1 OPMYNNPOBaThb CYXXAEHWS B COOTBETCTBUM C YC/TOBUAMU U
LensMn o6LleHns, SCHO, TOYHO, FPaMOTHO BbIpaXaTb CBOK TOUKY 3PEHUS B
YCTHbIX W MUCbMEHHbLIX TEKCTaX, AaBaTb MOSCHEHWUS MO XO4Y PeLLeHns 3aJauyw,
KOMMEHTMPOBATb MOMYyYeHHbI pe3y/bTarT;

B X0fle 06CY)AeHNA 3a/aBaTb BOMPOCHI MO CYLUECTBY 06CY)KAAaEMOW TeMb!,
Npo6nemMbl, pellaemoit 3afaun, BbICKasblBaTb WAEW, HaALUENEHHbIE Ha MOUCK
PELLUEHMSs,, COMOCTaBNSATb CBOM CYXXAEHWUS C CYXAEHUAMU OPYrnX Y4YaCTHUKOB
Ananora, o6HapyXXmBaTb pasninyume U CXOACTBO MO3NLUMIA, B KOPPEKTHON hopme
(hopmynmMpoBaTb pasHOriacus, CBOV BO3PaXKEHNS;

MPeLCcTaBNATb pPe3y/nbTaTbl PeLleHns 3afa4um, 3KCNepuMeHTa, UCCefoBaHms,
MPOEKTa, CaMOCTOATE/IbHO BbIOMPATL (HOPMAT BLICTYM/IEHUA C YYETOM 3adad
npe3eHTauUMm 1 0COBGEHHOCTEN ayanTopun.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBNATb M/aH, aITOPUTM peLleHns 3a4a4un, BblIbupaTb CNocob peLleHus C
YUYETOM MMEIOLLMXCHA PECYPCOB 1 COBCTBEHHbIX BO3MOXHOCTEW, apryMeHTMPOBaTb
N KOPPEKTUPOBATb BapnaHTbl PeLLeHNiA ¢ yYETOM HOBOW MH(opMaLmK,

CaMOKOHTPOJIb, 3MOHHOHaJIbeIﬁ HHTCJJICKT:

BNafeTb  HaBblKaMy  MO3HaBaTe/IbHON  peieKCMM  KaK  OCO3HaHUS
COBEpPLUAEMbIX LENCTBUA M MbICUTE/NBbHBIX MPOLECCOB, UX Pe3y/bTaToB, B/AAETb
crocobamy CamonpoBEPKW, CaMOKOHTPO/A Mpolecca M pesynbTata peLleHus
MaTeMaTMYeCcKOn 3aaun;

npeaBuaeTb TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTb MPU PELLEHUN 3adaun,
BHOCUTb KOPPEKTUBbLI B [€SATE/IbHOCTb Ha OCHOBE HOBbLIX 0BCTOSATENLCTB, AAHHbIX,
HalAeHHbIX OLMOOK, BbISIBMIEHHbIX TPYAHOCTENR;

OLleHMBaTb COOTBETCTBME pe3y/ibTara Len 1 YCNoBUAM, 00BbACHATb NPUUNHBI
AOCTUDKEHUS UM HEIOCTUXKEHUS Pe3ynbTaToB AeATeNIbHOCTU, HaXo4MTb OLUMGKY,
AaBaTb OLIEHKY NMPUOBPETEHHOMY OIMbITY.

CoBMecTHAasI 1eSITEJIbHOCTD:

MOHMMATb M UCMOMb30BaTb MPENMyLLLECTBA KOMaHAHON Y UHAMBUAYASIbHOW
paboTbl MpU  pewleHUM y4debHbIX 3aga4y, MpPUHMMATL Leflb  COBMECTHOWM
AeATeNbHOCTN, NJaHMPOBaTb OpraHM3aLMil0 COBMECTHOM paboTbl, pacnpefenstb
BUAbl paboT, [AoroeapmBaTtbCs, 00CYXAaTb Mpouecc W pesynbTar paboThl,
0606LWaTh MHEHMSA HECKO/bKUX NOAEN;

y4acTBOBaTb B rpynmnoBbIX opmax paboTbl (06CYyXKAEeHUA, 0OMEH MHEHUIA,
«MO3rOBble  LUTYPMbI» W  WHbIE), BbINOMHATL CBOK 4YacTb paboTbl MU
KOOPAUHMPOBaTbL CBOW [AEWCTBUSI C APYTMMU YfieHamMy KOMaHAbl, OLIEHMBATb
KayecTBO CBOEro BK/aga B 06LLUMIA NPOAYKT MO KpUTepuam, chopMyTMpOBaHHbIM
y4yaCTHUKaMu B3aMMOLENCTBUS.

IMPEAMETHBIE PE3YJIBTATBI

K KoHUy 10 kaacca 00y4atoLMiAcs HayumnTCs:

e CBOOOAHO OMepUpoBaTb OCHOBHLIMU MOHATUAMU CTEPEOMETPUM MNPU
PeLUeHMN 3a1a4 U NPOBEeAEHUN MaTEMATUUECKNX PaCcCyXXAEHWNA;

e TMPUMEHATb aKCUOMbl CTEPEOMETPUM U CNEACTBMA U3 HUX NPU pPeLLeHnN
reoMeTpuUYeckux 3ajau;

e KJacCuMuMpoBaTb B3aUMHOE PacrofioKeHVe MPSMbIX B MPOCTPaHCTBE,
MNOCKOCTEN B NPOCTPAHCTBE, MNPSIMbIX U NIOCKOCTEN B NPOCTPAHCTBE,;

e CBOOOAHO oOMepupoBaTb MOHATMSAMM, CBSi3aHHbIMW C  yrnamMM B
MPOCTPaHCTBE: MeXay NPAMbIMA B MPOCTPAHCTBE, MeXAy MPAMOin u
MI0CKOCThIO;

e CBOOOAHO OMepUpPOBaThb NMOHATUAMU, CBA3AHHLIMU C MHOTOrpaHHNKaMu,;



e CBOOOJHO pacro3HaBaTb OCHOBHble BWAbl MHOrOrpaHHMKOB (MpU3Ma,
nMpamMua, NPAMOoYro/bHbIN Napannenenunes, Kyo);

e KnaccuM(puuupoBaTb  MHOrOrpaHHWKW,  BblOMpas  OCHOBaHUA A/
Knaccumkaumu;

e CBOOOLHO OMepupoBaTb  MOHATUAMM, CBS3@HHBIMWU C  CEYEeHUEM
MHOrOrpaHH1KOB NJIOCKOCTLHO;

e BbIMOSHATD napasinensHoe, LIeHTpa/IbHOe 7 OPTOroHa/IbHOE
MPOEKTUPOBaHNe (PUryp Ha MIOCKOCTb, BbIMOMHATbL N300paXeHUs uryp
Ha N0CKOCTH;

e CTPOWUTb CEYEHUS MHOrOrpaHHWKOB Pas3/IMYHbIMU METOLAMMW, BbIMOHATb
(BbIHOCHbIE) MIOCKME YEPTEXM U3 PUCYHKOB MPOCTLIX 00BEMHBLIX (PUTYp:
BWUJ CBEPXY, COOKY, CHU3Y;

e BbIUWCNATL  M/OWAAM  MOBEPXHOCTEA  MHOrOrpaHHMKOB  (Npv3ma,
nvpamMmia), reoMeTpUYeCcKnX Tes ¢ MPUMeHeHnem hopmyr;

e CBOOOAHO OMepupoBaTb MOHATUAMMW: CUMMETPUS B NMPOCTPAHCTBE, LIEHTP,
OCb W MNOCKOCTb CUMMETPWM, LEHTP, OCb W M/OCKOCTb CUMMETPUK
urypbi;

e CBOOOLHO OMepupoBaTb MOHATMAMM, COOTBETCTBYHOLUMMU BEKTOpaM U
KOOpAMHaTam B MPOCTPaHCTBE;

o BbIMOMHATL JENCTBUA HAJ BEKTOPaMMU;

e pewartb 3aJayM Ha [0Ka3aTe/IbCTBO MaTeMaTUYeCKMX OTHOLUEHUA U
HaxoXAeHNe reoMeTPUYECKUX BEINYUH, NMPUMEHSAS W3BECTHblE MEeTO/bl
MNPy peLleHnr mateMaTUYecKuX 3a4ay NoBbILLEHHOTO N BbICOKOIO YPOBHS
C/TIOXKHOCTW;

o MPUMEHATb NPOCTEMLIME MPOrpaMMHble CPeacTBa W 3/1EKTPOHHO-
KOMMYHWKaLMOHHbIe CUCTEMbI MPU PELLEHNI CTEPEOMETPUYECKMX 3aay;

e U3BNEKaTb, NpeobpasoBbiBaTb W MHTEPNPETUPOBATh MHGOPMALUIO O
MPOCTPAHCTBEHHbIX TEOMETPUYECKMX (urypax, nNpeAcTaBleHHY Ha
yepTeXax N PUCYHKaX;

o TMPUMEHATb MOJlyYEHHbIE 3HAHWA Ha MNpPaKTWKe: CpaBHMBaTb U
aHa/M3MpoBaTb peasibHble CUTYaUuUn, NPUMEHATb U3YYeHHble MOHATUSA B
npouecce MNOWUCKa PeLleHns  MaTeMaTMyeckKu  ChopMyIMPOBaHHOWA
Npo6/eMbl, MOAENNPOBaTb peasibHble CUTYyaUUW Ha SA3blKE TeOMEeTpuM,
nccnenoBaTb NMOCTPOEHHbIE MOAENN C UCMOMb30BAHWEM TeOMeTPUYECKUX
MOHATUIA W TeopeM, annapata anrebpbl, pelarb MNpakTUYecKue 3agayu,
CBSI3aHHbIE C HAXOXEHNEM reOMETPUYECKMX BENTNYMH;

e UMeTb NpeAcTaB/ieHNs 00 OCHOBHbLIX 3Tamnax pasBUTUA FeOMEeTPUN Kak
COCTaBHOW YacTu (hyHAaMeHTa pasBUTUA TEXHONOIUIA,

K KoHuy 11 kaacca 06y4atoLmincs HayumnTes:



CBOOOAHO OrnepupoBaTb MOHATUAMMU, CBA3AHHLIMU C LMINHAPUYECKOMN,
KOHWYECKON U CepuyecKoil MOBEPXHOCTAMKU, OOBACHATL CMocoOb!
MosyyeHus;

OnepupoBaTtb MOHATUAMMW, CBA3AHHLIMW C TeslaMy BpaLLeHNs: LUINHAPOM,
KOHYCOM, Chepoit 1 apom;

pacrno3HaBaTb Tena BpaweHua (UMAMHAP, KOHYC, cdepa M wWwap) u
06BACHATL CNOCO6bLI NOMYYEHUS Tes BpaleHus;

KnaccupmumpoBaTh B3avMHOE pacrosioXkeHue cepb! U NI0CKOCTH;
BbIYNCNATL BENNYMHBI 3/1EMEHTOB MHOFOrpaHHWKOB W Ten BpalleHus,
06bEMbI M NOWAAMN NOBEPXHOCTENW MHOrOrpaHHUKOB W Tefl BpalleHus,
reOMeTPUYECKNX TeN C NPUMEHEHNEM (hOPMY;

CBOOGOAHO OMepupoBaTb MOHATMSAMU, CBA3AHHLIMUA C KOMOMHAUUAMMK Ter
BpaLLleHNs U MHOrorpaHHMKOB: MHOrOrpaHHWK, BMUCaHHbLIA B cepy u
OMUCaHHbIN 0KOJO Chepbl, cepa, BNUCAHHAA B MHOrOrpaHHUK WK Teno
BpaLLeHWs;

BbIYNCNISATb COOTHOLLIEHNA MeXAY NoLaasMn NOBEPXHOCTEN N 06bEMaMU
NOAO0GHbIX Ter;

n3o0bpaxarb M3yyaemble QUrypbl, BbIMNOMHATL (BbIHOCHbLIE) MJIOCKME
YEpPTeXM M3 PUCYHKOB MPOCTbIX 0O0BLEMHbLIX (Uryp: BUA CBEpXY, COOKY,
CHW3Y, CTPOUTb CeYEeHUS Tesl BpaLleHus:;

N3BMeKaTb, WHTEPNpPeTMpPoBaTb W MNPeobpas3oBbiBaTb WHGOPMaUMIO O
MPOCTPAHCTBEHHbLIX TEOMETPUYECKUX (urypax, npeacTaB/ieHHY0 Ha
yepTeXax U PUCYHKaXx;

CBO6OAHO OMepupoBaTb NOHATUEM BEKTOP B NMPOCTPAHCTBE;

BbINO/IHATL OMNepauun Haf BEKTOpamu;

3afaBaTb M0CKOCTb YpaBHEHVEM B IeKAPTOBOW CUCTEME KOOPAMHAT;
pelaTb reoMeTpuYecKme 3afaun Ha BblUMC/IEHME YIN0B MeXAY NPsMbIMU
M MNOCKOCTAMW, BbIYUCNEHME PACCTOAHMI OT TOYKM A0 MJIOCKOCTKH, B
LIe/IOM, Ha NPYMEHEHWEe BEKTOPHO-KOOPAMHATHOIO MeToAa Npv peLleHnm;
CBOGOAHO OnepmpoBaTb MOHATUAMMW, CBA3AHHLIMW C  [ABVKEHMEM B
MPOCTPAHCTBE, 3HaTb CBOMNCTBA [ABVKEHWIA;

BbINO/HATL  M300paXKEHUS MHOIOrPaHHWKOB W Te/l  BpalleHns npu
napannensHOM  MepeHoce, LEHTPa/lbHOW  CUMMETPUM,  3epKaslbHOW
CUMMETPUK, NPU NOBOPOTE BOKPYT NPSAMOW, NpeobpasoBaHus Nogooms;
CTPOUTbL CEYEHMSI MHOFOrpaHHWKOB W TeN BpaLleHUs: CeYeHus LunmHapa
(nmapannesnbHO 1 NepneHANKYNAPHO 0CK), CevyeHns KoHyca (napannenbHble
OCHOBaHMIO 1 MPOXOAALLME Yepes BepLUMHY), CeYeHNs Lwapa;
MCNONb30BaTb METOAbl MOCTPOEHUSI CEYEHWIl: MeTof CrefoB, METOA
BHYTPEHHEr0 MPOEKTMPOBaHUSA, METOA, NepeHoca CEKYLLE NIOCKOCTH;



[0Ka3blBaTb reOMETPUYECKME YTBEPXKAEHUS;
MPYMEHATb FeoMeTpuYecKMe (akTbl 415 PelleHns CTePeoMETPUYECKUX
3aia4, npegnonararolmx HeCcKOSIbKO LIAroB peLUeHusi, ecin YC/IoBUS
MPUMEHEHUS 3alaHbl B SIBHOW M HESIBHON OPME;

pellaTb 3afayM Ha [A0Ka3aTe/IbCTBO MaTeMaTUYeCKMX OTHOLLEHWUA W
Hax0oXaeHWe reOMEeTPUYECKNX BENTNYNH;

MPYMEHATb NPOrpaMMHbIe CPeACcTBa M 3M1EKTPOHHO-KOMMYHUKaLMOHHbIE
CUCTEMbI MPY PELLEHNM CTEPEOMETPUYECKNX 3aaY;

MPUMEHATb  MOJlyYeHHble  3HaHUA  Ha  MNpakTWKe:  CpPaBHMUBATb,
aHa/M3MpoBaTh U OLEHMBATb peasibHble CUTYaLMK, MPUMEHSTb U3YUeHHbIE
MOHATUS, TEOpPeMbl, CBOWCTBA B MpouUecce MNoucKa  peLLeHus
mMaTemaTtuyeckn  cthopMy/nIMpoBaHHON  Mpobnembl,  MOAENMPOBATH
peasbHble CUTyalUMM Ha 53blke FEOMETPUM, MCCNeAoBaTb MOCTPOEHHbIE
MOZENN C WUCMOMb30BaHWEM TEOMETPUYECKMX TMOHATUIA W TEopeMm,
annapata anrebpbl, pewaTtb MNpPaKTUYeCKMe 3adayn, CBsA3aHHble C
Hax0XAEeHNEM FeOMETPUYECKNX BENNYNH;

MMETb MpPeAcTaBfeHUsi 06 OCHOBHbIX 3Tamnax pa3BUTUS FEOMETPUMN Kak
COCTaBHOM YacTu (PyHAaMeHTa Pa3BUTUSA TEXHOJOTUIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NporpaMMbI Bcero Koutpoabhbie  TIpakruyeckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 BBefieHVe B CTEpEOMETPUID 23 1
5 B3avMHOe pacnono)xeHue npsmMbIX B 5 1
MPOCTPaHCTBE
3 MapannenbHOCTb MPAMbIX U NJIOCKOCTel B g
MpoCTpaHCcTBe
4 nepﬂeH,qVII‘(JyflﬂpHOCTb NpAMbIX U 25
NI0CKOCTEN B NPOCTPaHCTBE
YT nbl N paccTosHuA 16
MHororpaHH1Km 7
BeKTopbl B NpocTpaHCcTBe 12
3 HOBTOPeHI/Ie, 0000LLieHMe 1 cucTeMaTmn3auma 5 )
3HaHWUN
OBLUEE KOJTMYECTBO YACOB MO NMPOrPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne o/ Konrpoabusie IIpakruueckue
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 AHaIMTUYeCKas reoMeTpus 15 1
) lMoBTOpEHME, o6o6m,eH|fe 7 15 1
cucTemaTusaums 3HaHWiA
3 O6bEM MHOrorpaHHmKa 17
4 Tena BpatLeHns 24
5 Mnowasgm noBepxXHOCTN U 06bEMBI 9 1
KPYrbIX Tes
6 [BKeHua 5 1
. lMoBTOpEHME, 0606u4eH|ﬂe 7 17 ’
cucTemaTmsaums 3HaHWUiA
OBLUEE KOJTMYECTBO YACOB MO NMPOrrPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OCHOBHble npaswia N306paxxeHNs Ha
PUCYHKe N/I0CKOCTU, NapasinenbHbIX
NpAMbIX (OTPE3KOB), CeperHbI OTpe3Ka

IMOHATUA CTepeoMeTpUM: TOYKa, NpsmMas,
NNOCKOCTb, NPOCTPaHCTBO. OCHOBHbIE
npaeuna N306paxXeHNs Ha PUCYHKE
NAOCKOCTW, NapanesibHbIX NPAMbIX
(oTpe3KkoB), cepeanHbI OTPe3Ka
MOHATNA: NepeceKaroLLMecs NA0CcKoCTy,
nepecekaroLmecs Npsimas U NNOCKOCTb;
MoNynpoCcTPaHCTBO

MOHSATVSA: NepPeceKatoLLIMecs NIOCKOCTH,

nepeceKaroLLIMecst NpsiMasi U NIOCKOCTb;
MoNynpoCTPaHCTBO

MHororpaHHuKK, n306paxeHne
MPOCTEALLNX NPOCTPAHCTBEHHbIX (DUTYP,
HECYLLECTBYIOLLMX 06BHEKTOB

MHororpaHHuKK, n306paxeHne
MPOCTEALLNX NPOCTPAHCTBEHHbIX (OUTYP,
HECYLLECTBYIOLLMX 06BLEKTOB

AKCUOMbI CTEPEOMETPUU 1 MEPBbIE




cneacTtenAa U3 HUX

10

11

12

13

AKCUOMbI CTEPEOMETPUN U NepBble
cneacTenAa U3 HUX

AKCUOMbI CTEPEOMETPUN U NepBble
cneacTena U3 HUX. Cnocobbl 3afaHnA
NpPAMbIX NIOCKOCTeN B MPOCTpaHCTBE.
0O603Ha4eHms npAMbIX N NNOCKOCTEN

N306paxxeHne ceveHnid nupammnpl, Kyba u
NPV3Mbl, KOTOPble NPOXOAAT Yepes nx
pébpa. 306paxxeHune nepeceyeHns
MOMTyYeHHbIX NMOCKOCTel. PackpaluvBaHme
MOCTPOEHHBIX CEYEHMIA pasHbIMU LiBETaMU

N306paxxeHne ceveHnin nupammnpl, Kyba u
NPV3Mbl, KOTOPbIe NPOXOAAT Yepes nUx
pébpa. 306paxxeHune nepeceyeHns
NOMyYEHHbIX MI0CKOCTel. PackpaluvBaHme
MOCTPOEHHBIX CEYEHMIA PasHbIMU LiBETaMU

N306paxxeHne ceveHnid nupamnpl, Kyba u
NPV3Mbl, KOTOPbIe NPOXOAAT Yepes nUx
pébpa. 306paxeHune nepeceyeHms
MONYYEHHbIX NAOCKOCTel. PackpaluvBaHme
MOCTPOEHHbIX CEYEHWNIA Pa3HbIMU LiBETaMM

306paxxeHne ceveHnii nupamnpl, Kyba u
NPV3Mbl, KOTOPbIE NPOXOAAT Yepes nUx
pébpa. 306paxxeHune nepeceyeHns
MOMYYEHHbIX NAOCKOCTel. PackpaluyBaHume
MOCTPOEHHBIX CEYEHMIA pa3HbIMU LiBETaMU

14

MeTop CNiefoB st NOCTPOEHUS CEYEHNI




15

MeTog cnefoB Ans NOCTPOEHMS CEYEHMIA.
CBoViCTBa NepeceyeHnin NPsMbIX 1
NNOCKOCTeiA

16

MeTop cnefoB Ans NOCTPOEHUS CEYEHMWIA.
CsoicTBa nepeceyveHnin NPAmbIX U
MI0CKOCTeN

17

18

19

20

21

MocTpoeHMe ceveHnin B nMpamuae, Kybe
no Tpém Tovkam Ha pébpax. CosgaHue
BbIHOCHbIX YEPTEXEN 1 3anuChb LLaros
NOCTPOEHNUS

MocTpoeHWe ceveHnii B NupaMuie, Kyoe
no Tpém ToYkam Ha pébpax. CosfaHue
BbIHOCHbIX YEPTEXEN 1 3anmnCh LIaroB
NOCTPOEHMSA

lMocTpoeHWe ceveHnii B NupaMuie, Kyoe
no Tpém ToYkam Ha pébpax. Co3zgaHue
BbIHOCHbIX YepTEXei 1 3anuchb Liaros
NOCTPOEHMSA

lMocTpoeHWe ceveHnii B NupaMuie, Kyoe
no Tpém ToYkam Ha pébpax. Co3zgaHue
BbIHOCHbIX YEPTEXEN 1 3anmnchb LIaroB
NOCTPOEHMSA

MoBTOpeHVe NnaHUMeTpUK: Teopema o

MpPOMNopLMOHaNbHbIX 0Tpe3kax. Mogobue
TPEYroNbHIKOB

22

NoBTOpeHME NnaHUMETPUN: Teopema
MeHenas. PacyeTbl B CRUEHMAX Ha
BbIHOCHbIX YepTexxax. lcTopus passutuma
NIaHUMETPUN N CTEPEOMETPUN




23

KoHTponbHas paboTa "AKCMOMbI
cTepeomeTpumn. CeveHuma"

24

B3avMHOe pacnono)xeHue npsmMbIX B
npocTpaHcTee. CKpeLuBatoLLecs
npsamMble. MNMpU3HaKn CKpeLLMBatoLLMXCS
npsamMbIX. MapannensHble Npsvble B
npocTpaHCcTBe

25

Teopema 0 CyLLECTBOBaHUM U
eIMHCTBEHHOCTM NPAMOIA NapasnenbHow
[AaHHOV NPSIMOiA, NPOX0oAALLEN Yepe3 TOUKY
NPOCTPaHCTBA M He NeXXalllein Ha JaHHOM
NpsAMOoi. JleMma 0 nepeceyeHnn
napasiefibHbIX NPSAMbIX MIOCKOCTbIO

26

MapannenbHOCTb Tpex NpsAMbIX. Teopema o
TPEX NapanenbHbIX NpsMbIX. Teopema o
CKpeLLMBatOLLMXCA NPAMbIX

27

28

29

30

MapannenbHoe NPOEKTUPOBAHNE.
OCHOBHbI€e CBOICTBA Napan/ieflbLHoro
MPOeKTMpPOoBaHus. 306paXkeHne pasHbIX
(uryp B napannefibHoi NpoeKLmm

LleHTpanbHaa npoekumsa. Yron c
COHarpas/ieHHbIMW CTOPOHaMU. YTOf
MeXxay npsMbIMU

3ajlaum Ha goKa3aTe/bCTBO U
ncenenosaHmMe, CBA3aHHLIE C
pacrnonoXeHnem rnpsambixX B NPOCTpaHCTBE

MoHATUA: NapannenbHOCTb NPSIMON 1
NMIOCKOCTY B NPOCTpaHCTBe. MpusHak
napannenbHOCTN NPSIMOIA 1 NI0CKOCTMK.




CsoiicTBa napansiefibHoOCTU NPSMONA 1
M0CKOCTH

31

"eOMeTpUYeCcKMe 3a4aun Ha BblYNCIEHNE U
[0Ka3aTeNbCTBO, CBA3aHHbIE C
napan/ieNlbHOCTbH NPSIMbIX U NIOCKOCTel
B NPOCTPaHCTBE

32

33

34

MocTpoeHMe ceveHnst, NPOXOAALLEro Yepe3
[AaHHYHO NPSIMYHO Ha YepTeXxe u
napanfieflbHoro 4pyrom nNpsiMoi. Pacuért
OTHOLLEHWIA

MapannensHas NPoeKLms, NPpUMeHeHMe
[N NOCTPOEHNSA CeYEeHMI Kyba 1
napannenenunega. Ceoncraa
napannenenunesa n npusmbl

MapannenbHble NIOCKOCTU. Mpr3HaKm
napannenbHOCTU ABYX NOCKOCTEN

35

Teopema 0 napannenbHoCTU U
eJMHCTBEHHOCTM M0CKOCTU, NPOXOAALLEN
yepes TOUKY, He NpUHaLIeXaLlyto JaHHOW
MNIOCKOCTW U CNeACTBUA U3 Heé

36

CsovicTBa napasnnesbHbIX MI0CKOCTEN: 0
napannenbHOCTX NPSAMbIX NepPeceyeHuns
npv NepeceyeHnn ABYX napannefibHbIX
MNIOCKOCTEN TPEThEN

37

CaolicTBa napansiefibHbIX M0CKOCTeN: 06
OTpe3Kax napaiiesibHbIX NPSMbIX,
3aK/MNOUEHHBIX MEXAY napannenbHbIMU
M0CKOCTAMM; O MepeceyeHn NpsMoii ¢
[BYMS napaine/ibHbIMU NI0CKOCTAMM




38

MoBTOpeHue: Teopema Mudaropa Ha
NNOCKOCTK

39

40

MoBTOPEHME: TPUTOHOMETPUS
MpPsSIMOYFO/IbHOT0 TPEYro/bHMKA
CaolicTBa Kyba 1 NpsiMOyro/ibHOr0
napannenenuneaa

41

BbluncneHune AnnH 0TPe3KOB B Ky6e 1
NpsMOYro/bHOM Napannenenunese

42

MepneHANKYNAPHOCTb NPAMONA 1
Na0CKOCTU. [pu3HaK
neprneHaNKYNapHOCTU NPSMON 1
NI0CKOCTH

43

44

45

MepneHANKYNAPHOCTb NPAMOIA 1
Na0CKOCTU. [Npu3HaK
nepneHANKYNApHOCTU NPSMON 1
NI0CKOCTH

Teopema 0 CyLLLECTBOBAHWN W
e[VHCTBEHHOCTY NPAMOIA, NpoxoasiLelt
yepe3 TOUKY MPOCTPaHCTBA U1
nepneHAVKYNSPHOMN K M0CKOCTY

MNOCKOCTY 1 NepPReHAVKYNSPHbIE UM
MpsiMble B MHOFOrPaHHUKax

46

MN0CKOCTW 1 NeprneHANKYNSPHbIE M
MpsiMble B MHOTOrpaHHMKax

47

MepneHAnKYNsp U HaKNOHHas.
MocTpoeHve NepneHanKynspa n3 TOYKK Ha
npsiMyto

48

MepneHAVKYNSp U HaK/OHHas.




MocTpoeHve NepneHanKynsapa n3 TOYKK Ha
npsiMyto

Teopema 0 TPEX NeprneHANKynapax

49
(npsimast n 0bpaTHan)

50 Teopema 0 TPEX NepneHAnKynapax
(npsamas n obpaTHas)

51 Yron mexay cKpeLuaroLnmmncs
npAMbIMU
Mounck nepneHaNKyNApHbIX NPSAMbIX C

52 NMOMOLLHO MepneHANKYNAPHBIX
NI0CKOCTeN

53 OpToroHanbHOEe NPOEKTMPOBaHWE
MocTpoeHMe ceveHunin kyba, Npru3mbl,

54 NpaBWIbHOW NPaMnAbl C MOMOLLLbHO
OPTOroHasIbHOW NPOEKLUN
MocTpoeHre ceveHunin kyba, Npru3mbl,

55 NpaBW/IbHON NpaMuzbl C NOMOLLLHO
OPTOroHa/IbHOW NPOEKLUN
CvMMeTpUs B MPOCTPaHCTBe

56 OTHOCMKTE/IbHO MI0CKOCTK. MNoCKoCTH
CUMMETPUIA B MHOIOTPaHHMKax

57 Mpu3HaK NepneHAVKYNSPHOCTA NPSMON Y
M/IOCKOCTW KakK CNefCcTB1e CUMMETPUN

58 I'Ipanmthile MHOTOrpaHHUKN. PacueTt
PacCTOAHWNIA OT TOYKM [0 MI0CKOCTU

59 I'Ipanmthile MHOrOrpaHHuKuM. Pacyér
PacCTOSAHNI OT TOYKM [0 MIOCKOCTU

60 Cnocobbl 0NycTUTL NEPeHANKYNAPbI:




CYMMETPUSA, CABUT TOUKN NO
napannenbHon NpPAMoi

61

62

63

CABur no HenapasenbHON NpamMo,
N3MeHeHVe pacCTOSHWIA

KoHTposnbHas paboTa "B3aumHoe
pacnonoXeHue NPSMbIX M NIOCKOCTEN B
npocTpaHcTee"

MoBTOPEHVE: Yron Mexay NpsMbIMA Ha
MAOCKOCTU, TPUFOHOMETPYS B
MPOU3BO/ILHOM TPEYrO/bHIIKe, TeopeMa
KOCWHYCOB

64

[MoBTOpPEHME: YION MeXay
CKpeLyBatoLLMMUCA NPAMbIMA B
NpoCTPaHCTBE

65

66

67

FeomeTpmquKme MeTOoAbl BbIYNC/IEHNA
yrna Mmexxay npAaMmbIMn B MHOTorpaHHmMKax

[ByrpaHHbIii yron. CBOMCTBO IMHENHbIX
YrN0B ABYrpaHHOro yrna
MepneHAMKYNApHble naockocTy. CBoKCTBa
B3aVIMHO MepneHANKYNAPHbIX NAOCKOCTEN

68

Mpr3HaK NepneHAnKyNspPHOCTY
NIOCKOCTEiA; Teopema 0 NPSMO
nepeceyveHns AByX NIOCKOCTEN
nepneHANKYNSAPHbIX TPETbEN NIOCKOCTU

69

MpsMOYroNbHbIA Napannenenunes; Kyo;
M3MEepPeHNs, CBOMCTBA NPSIMOYTO/IbHOMO
napannenenunega

70

Teopema 0 gnaroHann NPSAMOYrosibHoro




napannenenuneaa v cneacTave U3 Heg

71

72

73

CTepeoMeTpUUECKme 1 NprKnagHble
3a/]auu, CBSI3aHHbIE CO B3aMHbIM
PACcMonoXeHeM NPAMbIX U MIOCKOCTY

MoBTOPEHNE: CKPELLMBAIOLLECS NPSMbIE,
napasnnenbHble NI0CKOCTW B CTaHAAPTHBIX
MHOFOrpaHHMKax

Mapa napannenbHbIX NI0CKOCTEl Ha
CKPELLMBAIOLLIMXCS NPSIMbIX, PacCTOsHME
MEX[Y CKPELMBAIOLLMMICS MPAMbIMU B
MPOCTbIX CUTYaLUSX

74

PaccToaHKMe OT TOYKKM A0 NIOCKOCTH,
pacCToAHNE OT I'IpﬂMOVI [0 MIOCKOCTH

75

76

77

BbluncneHne pacctosiHuii Mexxay
CKpeLL/BaOLLMMICA NPSMbIMUA C
MOMOLLbHO NePReHANKYNSPHOR NI0CKOCTH

TpéXrpaHHbI Yros, HepaBeHCTBa A/15
TpexrpaHHbIX yrnos. Teopema MNudaropa,
TeopeMbl KOCMHYCOB 1 CUHYCOB [N
TPEXrpaHHOro yrna

SNeMeHTbI CHepryUecKoii reoMeTpui:
reofle3vyeckie IMHUN Ha 3emne

78

KoHTposnbHas pabota "Yr/ibl 1
paccTtoaHua"

79

80

Cuctematmsauus 3HaHWA "MHOrorpaHHuK
N ero anemMeHTbI"

Mupamnga. Buabl nupamug,. MNpasuibHas
nupamnga




Mpu3ma. MNpamasn 1 HakMOHHaA NPU3MbI.

81 1
MpaBubHas npusMa

82 MpsmMoi napannenenvnes, 1
NPAMOYTO/bHbLIN Napannenenunes, Kyo

83 BEII’IyKﬂbIe MHOTrOrpaHHuKu. Teopema 1
dunepa
Bbinyknble MHOrorpaHHMKK. Teopema

84 Ainepa. MpaBubHbIe U NONYNPaBUbHbIE 1
MHOTOrPaHHMKM

85 KoHTposbHas pabota "MHororpaHHuKmn" 1

86 lMoHATME BEKTOPA Ha N/IOCKOCTU U B 1
MPOCTPaHCTBe

87 Cymma BeKTOpOoB 1

88 Pa3HOCTb BEKTOpPOB 1

89 Mpasuno napannenenunesa 1

90 YMHOXeHne BEKTOpa Ha Ync/o 1
Pa3fio)eHne BeKTopa rno 6asncy Tpéx

91 BEKTOPOB, He Nexalmx B 0fHOW 1
NI0CKOCTU

92 CkanspHoe npousseseHme 1

03 BbluncneHve yrna Mexxay BeKTopamu B 1
NPOCTPaHCTBe

94 MpocTeliline 3afa4m ¢ BeKTopaMu 1

95 MpocTelilmne 3afa4m ¢ BeKTopaMu 1

96 MpocTeiilune 3a4a4m ¢ BEKTOpaMm 1

97 MpocTeiLumne 3aaayn ¢ BeKTopamu 1

98 O0606LLeHMEe 1 cucTeMaTU3aLMSA 3HaHWI 1




99 O606LLeHMEe 1 cucTeMaTU3aLMs 3HaHWiI 1
100 Toroeas KOHTposibHas paboTa 1
101 Torosas KOHTponbHas paboTa 1
102 O606LLeHMe 1 cucTeMaTn3aLms 3HaHWiI 1
OBLLEE KOJTMYECTBO YACOB MO 102

MPOrPAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Nem/m  Tema ypoxa Kontpoabnbie  IlpakTuueckue Aara wHppoBbIe
Bcero H3y4YeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypen
1 MoBTOpeHMe TeMbl "KoopAnHaTbl BEKTOpa 1
Ha NJI0CKOCTM 1 B NpoCTpaHcTae"
5 MoBTOpeHMe Tembl "CKansapHoe 1
npou3BefeHne BEKTOPoB"
3 lMoBTOpPEHME TeMbl "BbluncneHue yrna 1
MeXAy BeKTopamu B npocTpaHcTee"
4 nOBTOpEHVI% Tembl "'YpaBHEHWE MPSAMON, 1
NPOXoAdLLen Yepes ABe TOUKN"
5 YpaBHeHWe NI0CKOCTU, HOPMab, 1
ypaBHeHe NJ0CKOCTU B OTPe3Kax
6 YpaBHeHWe NI0CKOCTU, HOPMab, 1
ypaBHEHMe NMI0CKOCTM B OTpe3Kax
7 BekTopHOe npoun3seseHme 1
8 JInHeHble HepaBeHCTBa, IMHEHOe 1
nporpaMMmpoBaHue
9 JINHeliHble HepaBeHCTBa, IMHeNnHOoe 1
nporpaMMmpoBaHue
10 AHaIMTUYeCKMe MeTObl pacyérta yrna 1
MeXay NpsMbIMU B MHOTOrpaHHMKax
1 AHaIMTUYECKME METO/bI pacyéTa yrna 1
MeXAy MNI0OCKOCTAMU B MHOTFOrpaHHMUKax
12 dopmyna paccToAHUA 0T TOYKN [0 1




M/I0CKOCTN B KOOpAMHaTax

HaxoxaeHue pacCTosiHUIA OT TOUKM 10

13
NIOCKOCTU B Ky6e

14 HaxoxzeHue paCCTOFIHI/I‘[/:I OT TOYKM [0
MNIOCKOCTW B NPaBWIbHOW NupaMuze

15 KoHTponbHas paboTa "AHanMTnyeckas
reometpus"

16 CeyeHunss MHOrorpaHH/KOB: CTaHAapTHbIe
MHOTOrpaHHUKN

17 CeyeHuna MHOrorpaHHMKOB: MeTO/, C/efl0B
CeyeHns MHOrorpaHHMKOB: CTaH4apTHbIE

18 NAI0CKOCTU, NepeceyeHns NpsaMbIX 1
NI0CKOCTeN

19 MapannensHble Npsamble U NI0CKOCTU:
napannenbHble ceveHns

20 I'Iapgpneanble npfnvn;le W MIOCKOCTMU:
pacyéT OTHOLLEHWN
MapannenbHble NpsMbIe U MI0CKOCTU:

21 YI bl MEXAY CKpeLLMBatoLLMMmUCA
NPAMbIMM
MepneHANKyNApHbIE NPsAMbIE U

29 NJIOCKOCTU: CTaHAAPTHbIE napblu
neprneHANKYNAPHbIX MNI0CKOCTEN K
NPAMbIX, CAMMETPUN MHOTOrPaHHNKOB
MepneHANKyNApHbIE NPsAMbIE U

23 MJI0CKOCTU: Teopema 0 Tpex
nepneHanKynapax

24 [NepneHAMKYNApHbIe NPAMbIE U




MNJ0CKOCTU: BblYNCNEHNA ONTMH B
MHOrorpaHHmnKax

25

26

27

[NoBTOpeHME: nnoLLaam
MHOTrOYro/IbHUKOB, (hOpMY/ibl 415
nnowagen, coobpakeHns Nogooms

MoBTOpeHwe: naowaan
MHOFOYr0/lbHUKOB, (POPMY/ibl A1
nnowagen, coobpakeHns Nogooms
MoBTOpeHwMe: naowaan
MHOFOYr0/lbHUKOB, (POPMY/ibl A1
nnowazei, coobpaxeHms nogooms

28

rnowaam cevyeHMin MHOrorpaHHMKOB:
NNOLLa4M NOBEPXHOCTEN, paspesaHns Ha
4acTu, coobpakeHNs nNogobus

29

rnowaam ce4eHMin MHOrorpaHHMKOB:
NNOLLAAN NOBEPXHOCTEMN, pa3pe3aHns Ha
4acTu, coobpaxkeHus nNoLobus

30

31

KoHTponbHas paboTa "lMoBTOpeHME:
MHOrOrpaHHUKN, CeYeHns
MHOrorpaHH1KoB"

O61Em Tena. O6bEM NPAMOYroNbHOro
napannenenunega

32

3agaum 06 yaBoeHUU Kyba, 0 KBagpaType
Kyba; 0 TpMceKuun yrna

33

CTepeoMeTpryecKue 3aa4n, CBA3aHHbIE C
06BEMOM MPAMOYrO/IbHOr0
napannenenunesa

34

MpuknagHble 3afa4n, CBs3aHHble C




BblUMCIEHMEM 06bEMA NPSMOYTO/IbHOTO
napannenenunega

35 O6bEM NPAMOIA NPU3MbI

36 CTepeomeTpuyecKkme 3afa4um, CBA3aHHbIe C
BbluMCNEHNEM OOBEMOB NPAMON NPU3MbI

37 MpuKnagHble 3a4a4n, CBA3aHHbIe C
06BEMOM NPAMOWA NPU3MbI
BbluncneHve 06EMOB Tef C MOMOLLbHO

38 onpefenéHHoro nHrerpana. O6bLém
HaK/I0HHOM MpPU3Mbl
BbluncneHve 06bEMOB Tef € NMOMOLLbHO

39 onpegenéHHoro nHterpana. O6bLEM
nvpaMubl

40 ®opmyrna 06véma nupamugsl. OTHOLLIEHKE
06bEMOB NMpamMmf, ¢ 06LLMM YrIOM

41 ®opmyna 06véma nupamugsl. OTHOLLIEHWE
00bEMOB NUpamuz, ¢ 06LLMM Yr/IoM

42 CTepeomeTpuyeckme 3afa4m, CBA3aHHbIe C
06bEMaMMN HaK/TOHHOW NMPU3MbI

43 CTepeomeTpryeckme 3aa4um, CBA3aHHbIe C
06bEMaMmn nNpaMunbl
MpuknagHble 3aga4v no Teme "O6bEMBI

44 Ten", cBA3aHHbIE C 06bEMOM HaKNOHHOM
NpU3Mmbl

45 MpuknagHble 3agaqm no Teme "O6bEMBI
Ten", cBA3aHHble C 06LEMOM MMpamMunzbl

46 MprvMeHeHne 06BbEMOB. BbluncneHune

PACCTOSIHUSA [10 MIOCKOCTY




KoHTponbHas pabota "O6beM

47 .
MHOrOrpaHHuKa
LimnmHapryeckas NoBepxXHOCTb,

48 obpasytoLime UMINHAPUYECKOM
NOBEPXHOCTU

49 Linnnnap. Mpsimoii KpyroBow unnnHAap.
Mnowanb NOBEPXHOCTU LMIMHAPA

50 KoHuyeckas noBepxHOCTb, 06pasytoLne
KOHWYECKOI noBepxHOCTU. KoHyC

51 CeyeHue K0H¥ca NIOCKOCTbHO,
napasinesnibHoM Ma0CKOCTN OCHOBaHUA

59 YCeUEHHbIiA K0|-!>/c. 306paxeHne
KOHYCOB U1 YCEUYEHHbIX KOHYCOB

53 I'Inom,zi,qb GOKOBO MNOBEPXHOCTYU U
MOJTHOM NMOBEPXHOCTUN KOHYCa

54 I'Inom,zi,qb GOKOBO MNOBEPXHOCTY U
MOJIHOW NOBEPXHOCTM KOHYCa
CTepeomeTpryeckme 3aaum Ha

55 [l0Ka3aTeNbCTBO W BbIUMC/IEHNE,
MOCTPOEHMNEM CEYEHUIA LMNNHAPA, KOHYCa
CTepeomeTpuyecKme 3afa4m Ha

56 [0Ka3aTeNbCTBO W BbIYUC/IEHNE,
NMOCTPOEHMEM CEYEHWIA UMNNHAPA, KOHYCa

57 MpuKnagHble 3a4a4vn, CBs3aHHbIe C
LUMAVHAPOM

58 MpuKnagHble 3a4a4m, CBsA3aHHbIe C
LUMAVHAPOM

59 Cdpepa v wiap




60

MepeceyeHue cepbl 1 Lapa ¢
MAOCKOCTbI0. KacaHwe wwapa v cepsl
MAOCKOCTb0. BUa 1 1306paxkeHue Lwapa

61

MepeceyeHmne cdepbl 1 Liapa ¢
MAocKocTbI0. KacaHue Liapa v cepbl
MAOCKOCTLI0. Bug 1 n306paxkeHue Lapa

62

63

YpaBHeHwue cepbl. Mnowaab chepbl 1 eé
yacTei

CvMMeTpUs chepbl 1 Lapa

64

CTepeoMeTpuyecKme 3a4aum Ha
[l0Ka3aTeNbCTBO W BblYMC/IEHWE,
CBA3aHHbIe CO Chepoin 1 LWapom,
MOCTPOEHVEM UX CEYEHUI NOCKOCTHHO

65

CTtepeoMeTpuyecKme 3a4aum Ha
[l0Ka3aTeNbCTBO W BbIYMC/IEHME,
CBSA3aHHbIE CO Chepoit 1 LWapom,
NMOCTPOEHMEM UX CEYEHUI NNTOCKOCTHIO

66

67

MprKnagHble 3agayn, CBA3aHHbIE CO
cthepoit u Lwapom

MoBTOPEHME: OKPYXXHOCTb Ha MI0CKOCTH,
BbIYMCNEHUNSA B OKPY)KHOCTU, CTaH4aPTHbIE
nogo6ms

68

Pa3finyHble KOMBUHALMM TN BPALLEHMS 1
MHOTOrpaHHVKOB

69

70

3agaum no Teme "Tena v NOBEPXHOCTYU
BpaLLeHuna"
3afiaun no Teme "Tena 1 NOBEPXHOCTU
BpaweHma”




71

KoHTponbHas paboTa "Tena u
NoBepXHOCTW BpaLLeHna"

72

73

74

O6beM umnmnHapa. Teopema 06 06bEME
NpAMOro LuavHapa

BbluncneHvie 06EMOB Te C MOMOLLbHO
onpefenéHHoro nHterpana. O6bLEm
KOHYyca

Mnowagm 60KOBOI 1 NOHOM
MOBEPXHOCTU KOHYCa

75

CTepeoMeTpUYECKME 3aa4m, CBSA3aHHbIE C
BbIUMCNIEHNEM 0GBEMOB LIMHAPA,
KOHyca

76

77

78

79

MpuknagHble 3aga4m no teme "O6BLEMBI U
nnowaam noBepxHocten ten"

OO6bEM Lapa v WapoBOro CekTopa.
Teopema 06 06bEMe LWapa. MNMnowaab
cepbl. CTepeoMeTpUYECKUNE 3a4a4u,
CBA3aHHbIE C BblYMCIEHNEM 06BEMOB
LLapa, LLIapoBOoro CerMeHTa 1 LLapoBoro
cekTopa

MpuknagHble 3aga4m no Teme "O6bEMBI
Ten", cBsi3aHHbIE C 06BEMOM LLIapa U
naowasabto cpepbl. COOTHOLLEHUSA MEXAY
NoLWaaaMM NOBEPXHOCTEN N 06bEMaMK
NOA06HBIX Ten

Moao6HbIe Tena B MPOCTPaHCTBe.
3meHeHne 06bEMA Npy Nogoomn.
CTepeomMeTpryecKue 3aa4n, CBA3aHHbIE C




BbIYMCNEHEM 0OBEMOB TN M NOLLAAEN
MOBEPXHOCTeNA

80

81

82

KoHTponbHas paboTa "lMnowaau
MOBEPXHOCTU U 0ObEMbBI KPYT/bIX Ten"

[BvxeHns npocTpaHcTBa. OTOGPaXKeHMS.
[BWKeHns 1 paBeHCTBO thuryp. Obuime
CBOWCTBA [BMXXEHWI

Buabl ABMXXEHWIA: NapanienbHbIi
nepeHoc, LeHTpa/lbHasi CUMMETPUS,
3epKasibHas CUMMETPUSA, MOBOPOT BOKPYT
npsMoi

83

MpeobpasosaHusa Nogobus. Mpavas n
cthepa Jirnepa

84

85

"eOMeTprUECKUe 3aa4n Ha MPUMEHEHNE
ABUXEHUS

KoHTponbHas paboTta "BekTopbl B
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