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MHNOACHUTEJIBHASA 3AIIMCKA

[eomeTpus ABNAETCA OAHWM M3 6a30BbIX KYpPCOB Ha YPOBHE CPeAHero
06LLero obpasoBaHKs, Tak Kak 06ecnevmBaeT BO3MOXKHOCTb M3YyYeHUst AUCLMMNINH
eCTECTBEHHO-Hay4YHOW HarpaB/IeHHOCTM W MPeAMETOB TYMaHWTapHOIo LMKa.
MMOCKO/MbKY  IOTMYECKOe  MblW/eHWe,  POpMMPYyeMOe  MpU  U3YYeHUM
06y4YaloLMMMCA NMOHATUAHBLIX OCHOB FeOMeTpuu, NMpu [0Ka3aTe/bCTBE TEOPEM U
MOCTPOEHMM LENOYKM NOTUYECKUX YTBEPXKAEHWUIA NMPU PELLEHNN FeOMETPUYECKMX
3afjay, YMeHue BblgBUraTb W OMpoBepratb rMMNoOTe3bl HENOCPEACTBEHHO
UCMO/b3YHOTCA NPU peLleHnmn 3aay eCTeCTBEHHO-HAY4YHOro UMK, B YaCTHOCTU
(hm3nyeckmx 3agay.

Llenb ocBOeHMA nporpaMMbl y4ebHOro Kypca «lreometpusi» Ha yrny61éHHOM
YPOBHE ~— pasBuUTUE WHAMBMAYaA/bHLIX CrOCOOHOCTENM O0Oy4aroWwmxcs npu
N3y4YeHUN reoMeTpuM, KakK COCTaB/AoLLen NpeaMeTHON 0bnactn «MaTtemaTtuka u
MHopMaTMKa»  4Yepe3  obecrneyeHWe  BO3MOXHOCTU  MPUOBPETEHMS U
NCMONb30BaHNA 60Mee  rNYyO0KMX TEOMETPUYECKMX 3HAHWIA W AEACTBUNA,
cneumrUHbIX reoMeTpUn, 1 HeOOXOANMBIX A/19 YCNELHOro NpogeccnoHanbHOro
06paszoBaHus, CBA3AHHOTO C UCMO/Ib30BAHNEM MaTeMaTUKN.

MpropuTETHBIMM 33fa4amn Kypca FeoMeTpun Ha Yriny6/EHHOM YPOBHE,
PacLUMPSIOLLMMN 1 YCUTMBAIOLLMMIU KYpC 6a30BOr0 YPOBHS, ABMISHOTCS:

paclUnpeHvie NpeacTaB/ieHNs 0 TeOMETPUM Kak YacTU MUPOBOW KYNbTYpbl U
(hopMMpOBaHMEe OCO3HAHMSA B3aMMOCBSI3M FTEOMETPUN C OKPYXKaKOLLIMM MUPOM;

(hopmMupoBaHMe nNpPeAcTaBNeHNs O MPOCTPAHCTBEHHbLIX (Urypax Kak o
BaXKHELWMX MaTeMaTUYeCKUX MOJensX, Mo3BONAIOWMX OMNUCbIBATL M U3y4aTb
pasHble SBMIEHNA OKPY>KAKOLLLEro Mm1pa, 3HaHWe MOHATUIAHOMO annaparta no pasgeny
«CTepeomeTpms» y4ebHOro Kypca reoMmeTpuu;

(hopMypoBaHMEe  YMEHWA  BMageTb  OCHOBHbIMM  MOHATMSMW O
MPOCTPAHCTBEHHBLIX (Urypax M WX OCHOBHbIMW CBONCTBaMW, 3HaHWE TEOPEM,
hopmMyn 1 yMeHMe UX NPUMEHSTb, YMEHUs [0Ka3blBaTb TEOPEMbl U HAXO4MTb
HecTaHAapTHbIE CNOCOObI peLleHns 3a4au;

(hopMUpoBaHMEe YMEHWNA pacro3HaBaTb Ha YepTeXxxax, MOAeNsX U B peasibHOM
MVpEe MHOFOrpaHHWKM W Tena BpalleHWs, KOHCTPYMpOBaTb reOMETPUYECKME
Mozenu;

(hopmMrpoBaHMe MOHMMAHWUA BO3MOXHOCTW aKCMOMaTMYeCKOro MoCTPOeHMs
MaTemaTU4eckux Teopui, (hopMMpPOBaHME MOHUMaHWS POSIN aKCMOMATUKMU Npu
MPOBEAEHNW PACCYXKAEHWIA;

(hopmMrpoBaHe yMeHUs BfafeTb MeToAaMu [0Ka3aTe/lbCTB U aropuTMOB
PELLEHNS, YMEHUA WX MPUMEHATb, NPOBOAWUTL [O0Ka3aTe/lbHble PaCCYyXAEHWUs B
XO[ie PeLLeHNs CTepPeoMeTPUYECKUX 3a4a4 U 3aay C NPaKTUYECKUM COepXKaHNeM,
(hopmMupoBaHMe NpeacTaBneHUs O  HeOOXOAMMOCTWM  [0Kas3aTeNlbCTB  MNpu



060CHOBaHMM MaTeMaTUYECKMX YTBEPXKAEHMI 1 POIN aKCMOMATUKK B NPOBEAEHNN
[ELYKTUBHbIX PacCyXeHui;

pasBUTME W COBEPLUEHCTBOBAHUE WHTENNEKTYa/lbHbIX W TBOPYECKMX
CNOCOGOHOCTeN 0byyatoLmMXcs, No3HaBaTelbHOW aKTUBHOCTU, MUCCNefoBaTe/IbCKUX
YMEHWIA, KPUTUYHOCTU MbILLNIEHUS, UHTEpPeca K U3y4YeHUIO reOMeTpuu;

(hopmupoBaHme (YHKUMOHa/IbHOW FPamMOTHOCTW, PesieBaHTHON TeoMeTpuu:
YMEHUA pacno3HaBaTb MNPOABEHUS TEOMETPUYECKMX MOHATUIA, OOGLEKTOB U
3aKOHOMEPHOCTEN B peasibHbIX XXMU3HEHHBIX CUTyauusx W Mpu U3yvyeHun Apyrux
yyebHbIX NpPeAMETOB, MPOSABMEHWUA  3aBUCMMOCTEM U 3aKOHOMEPHOCTEW,
MOAE/IMPOBaHNA peasibHbIX CUTYauuid, 1cCnefoBaHWA MOCTPOEHHbIX MO/enNen,
MHTeprpeTaLnmn nosyvyeHHbIX pe3ybTaTos.

OCHOBHbIMU COZEPXKATE/IbHbIMU IMHUAMW Y4ebHOro Kypca «eomeTpus» B
10-11 «knaccax aBnAwTCA:  «[1pAMble W MJIOCKOCTU B MPOCTPaHCTBEY,
«MHororpaHHukmn», «Tena  BpalleHus», «BekTopbl W KoopauHaTbl B
MPOCTPaHCTBe», «[ABUKEHUS B MPOCTPAHCTBE.

CdopmynunpoBaHHoe B0 PIrOC COO TpeboBaHMe «yMeTb OMepPUpPOBaTb
MOHATUSAMW», PeNeBaHTHbIMW TeOMETPUU Ha Yrnyo/iEéHHOM YpPOBHE 00yYeHUs B
10-11 knaccax, OTHOCUTCA KO BCeM COfepykaTesibHbIM IMHUAM y4ebHOro Kypca, a
(hopMmMpoBaHME  NOTMYECKUX  YMEHWIA  pacnpefenseTca He TO/MbKO MO
cogepxartesibHbIM IMHUAM, HO U MO rogam oby4veHuns. CoaepxkaHve ob6pa3oBaHus,
COOTBETCTBYIOLLEEe MPeAMETHbIM pe3y/ibTaTaM 0CBOeHWs PefepanbHON paboyeit
nporpaMmbl, pacnpegenéHHbIM Mo rogam 00y4YeHWs, CTPYKTYPMPOBaHO TaKWM
06pa3oM, YTOObI KO BCEM OCHOBHbIM, MPUHLMNNA/IbHLIM BOMPOcam 00yyatroLLmecs
obpalaiMcb  HeOAHOKpaTHO. 3JTO  MO3BOMSET  OpraHu3oBaTb  OBflaAeHME
reoOMeTPMYECKNUMU MOHATMSAMUN 1 HaBbIKamMy MOC/Ie0BaTe/lbHO M NMOCTyNaTesbHo, C
CO6/OAEHNEM MPUHLMNA NPEEMCTBEHHOCTH, & HOBbIE 3HaHWA BK/IKOYaTb B 00LLYHO
CUCTEMY TEOMETPUYECKUX NPeACTaB/eHNI 00yyatoWmMxCs, pacumpas u yrnyonsas
eé, 06pa3ys NPoYHble MHOXECTBEHHbIE CBSI3N.

Mepexof K N3y4eHuo reoMeTpumn Ha yriy6néHHOM YPOBHE MO3BOSISET:

co3fgate ycnosuma  and  guddepeHumauum - 00yyeHUs,  MOCTPOEHUA
NHAMBMAYaNbHBIX  06pa3oBaTebHbIX MporpamM, ob6ecrneynTb  Yriy6/éHHoe
M3y4eHne reoMeTpUM Kak COCTaBNAoLLel yuebHOro npegmera «MaremaTmka;

MOArOTOBUTbL OOYYAIOLMXCA K MPOAO/DKEHNIO U3YYEeHUS MaTeMaTUKU C
y4yéTOoM BblOOpa Oyayllen npodeccun, obecrneymBas MNPEEMCTBEHHOCTb MeXAay
00LMM 1 npoeccroHaIbHbIM 06pa30BaHMEM.

Ha wu3yyeHne y4yebHOro kypca «leomMeTpus» Ha yrny6néHHOM YPOBHe
otBoanTca 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hefento), B 11 knacce — 102
yaca (3 yaca B Hefento).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

HpﬂMbIe ! IVIOCKOCTHU B IIPOCTPAHCTBE

OCHOBHble  MOHATUA  cTepeomeTpun.  Touka, npsaMasd, MI0CKOCT,
NpocTpaHCTBO. [loHATME 06 akcMomaTMyYeCKOM MOCTPOEHUN CTEPEOMETPUMN:
aKCMOMbI CTEPeOMETPUN N CNEACTBUA U3 HUX.

B3anmHOe pacnonoxeHme npAMbIX B MNPOCTPAHCTBE: MepeceKaroLLmecs,
NnapannenbHble U CKpewusawowmeca npsamMble. [1pu3Haky  CKpeLLyBaroLmxca
npsambIX. MapannensHOCTb NPSMbIX Y MI0CKOCTEN B NPOCTPaHCTBe: NapasinenbHble
MpsiMble B MPOCTPAHCTBE, NapasinenbHOCTb TPEX NPSAMbIX, NapaiiebHOCTb NPAMON
M nnockoctu. [MapannenbHoe W LEHTPa/lbHOE MPOEKTMPOBaHME, U300paxKeHne
(uryp. OCHOBHble CBOICTBA MNapasineNbHOro MPOeKTUPOBaHMS. K306paxeHne
(uryp B napasnnenbHO NPOoeKumMn. YT/bl C COHanpas/eHHbIMU CTOPOHAMM, Yron
MeXxay NpsambIMK B NPOCTPaHCTBe. MapanfienibHOCTb M/IOCKOCTEN: NapasinenbHble
M/I0CKOCTH, CBOMCTBA napansiesnbHbIX MIOCKOCTEMN. MpocTeiwne
MPOCTPaHCTBEHHbIE  (Urypbl Ha MOCKOCTW:  TeTpasap, napannenenunes,
MOCTPOEHME CEYEHUIA.

MepneHANKYNAPHOCTb NPAMOI U NJIOCKOCTU: NePNeHANKYNSAPHbIE NPSAMble B
MPOCTPaHCTBe, NpsAMble MNapajsieNibHble U NeprneHAnKYNAapHbIe K MI0CKOCTH,
MPU3HaK nepneHAMKYNAPHOCTU MPAMOM U MIOCKOCTW, TeopemMa O MpPAMONA
neprneHAnNKYNAPHOM M/IOCKOCTH. OpToroHanbHoe MPOEKTMPOBaHME.
[MepneHAMKYNSap N HaKMNOHHbIE: PacCTOAHME OT TOYKWU [0 MIOCKOCTU, paccTosHue
OT  nNpAMOAN [0  MNJIOCKOCTW,  MPOeKuusi  ¢urypbl  Ha  MJIOCKOCTb.
MepneHANKYNAPHOCTb  MJIOCKOCTEA:  NPU3HaK  NeprneHAVKYNSAPHOCTN  ABYX
MNOCKOCTeN. TeopeMa 0 TPEX NeprneHanKynspax.

YI/bl B NMPOCTPAHCTBE: Yron Mexay MpAMOi W MIOCKOCTbIO, ABYrPaHHbIiA
Yron, MMHENHbIN yron ABYrpaHHOro yrna. TpéxrpaHHbIA U MHOTOrpaHHbIe Yrbl.
CBoilcTBa MNOCKMX YrNOB MHOrorpaHHoro yrna. CBoWcTBa MN/IOCKUX U
[IBYrpaHHbIX YrnoB TPEXrpaHHOro yrna. Teopembl KOCMHYCOB W CUHYCOB [/14
TPEXTpaHHOro yrna.

MHOrorpaHHuKHu

Buabl MHOrorpaHHMKOB, pa3BépTKa MHOrorpaHHuka. lpusma: n-yronbHas
npusma, NpsMas 1 Hak/o0HHaa Npu3Mbl, 60KOBas M MOIHAA MOBEPXHOCTb MPU3MBI.
Mapannenenunes, MPAMOYrofibHbIA — Napasnenenunes W ero  CBOMCTBa.
KpaTuaillune nyTM Ha MOBEPXHOCTM MHOrorpaHHumka. Teopema Owinepa.
MpocTpaHcTBeHHasa Teopema [udparopa. lMupammnpa: n-yronbHas nupammia,
npaBunbHas W YyceuyéHHas nupamuabl. CBOMCTBA pEGep M 6GOKOBLIX TpaHel
NpaBUNbHON Nupamnibl. MpaBubHbIE MHOFOrpaHHUKK: MpaBWIbHaA NpusMa U



NpaBubHaA MNupaMuaa, MpaBWbHas TPeyrofbHas nupamMuMga W MpaBUbHbIN
TeTpasgp, Kyb. [pefcTaBneHve O npaBUIbHBIX MHOrOrpaHHMKax: OKTasjap,
[OAEKasap 1 MKocasgap.

BbluncneHne 371eMeHTOB MHOrOrpaHHWKOB: pé6pa, AuaroHann, Yribl.
Mnowanb GOKOBOM MOBEPXHOCTU W MOMHON MOBEPXHOCTU MNPAMOA MPU3MbI,
nnowagb OCHOBaHMA, TeopemMa O OOKOBOMW MOBEPXHOCTM MNPAMOA NPU3MBI.
Mnowaab OOKOBOWM MOBEPXHOCTM W MOBEPXHOCTWU MPaBW/IbHOW MMpaMupbl,
Teopema 0 MoLWaan yceuyéHHOM nmpaMmmabl.

CuUMMeTpus B NPOCTPaHCTBE. JNIEMEHTbl  CUMMETPUM  NPaBUSIbHbLIX
MHOFOrpaHHMKoOB. CuMMMeTpUS B MNPaBWU/IbHOM MHOFOrPaHHUKE: CUMMETPUS
napannenenunega, CAMMETPUA NPaBU/IbHBIX MPU3M, CUMMETPUS MPaBU/IbHOM
nupamngbl.

BeKTopbl H KOOPANHATHI B IPOCTPAHCTBE

MOHATMS: BEKTOP B MPOCTPAHCTBE, HY/IEBOA BEKTOP, [A/IMHA HEHYNEBOro
BEKTOpa, BEKTOPbl KOM/IMHEapHble, COHanpaBfieHHble W MPOTUBOMNOMOXHO
Hanpas/ieHHble BEKTOPbI. PaBeHCTBO BEKTOPOB. [eNCTBINSA C BEKTOPaMU: CIOXKEHME
M BblMMTAHWE BEKTOPOB, CYMMa HECKOJ/IbKMX BEKTOPOB, YMHOXEHMWe BeKTopa Ha
ymcsno. CBOWCTBa CMOXeHNA BEKTOPOB. CBONCTBa YMHOXEHMSI BEKTOpa Ha 4umCho.
[MoHATME KOMMMaHapHble BEKTOpbl. MMpu3HaK KOMMNaHapHOCTU TPEX BEKTOPOB.
MpaBuno napannenenunefa. TeopemMa O Pas3/iOXeHUM BekTopa Mo  Tpém
HEKOMMMaHapHbIM  BekTopaMm.  [lpsMOyronbHasd  cucTeMa  KoopauHaT B
npocTpaHcTBe. KoopamHaTel BekTOopa. CBS3b MeXAy KoOpAvHaTamu BeKTopa U
KOOpAMHaTaMn TOYeK. Yron Mexay BekTopamu. CkanspHoe nNpou3BefeHue
BEKTOPOB.

11 KJIACC

Tesia Bpalmenus

MoHATUA:  UMAMHAPUYECKAs MOBEPXHOCTb, KOHMYeCcKas MOBEpPXHOCTb,
chepmyeckass MOBEPXHOCTb, 06pasytollMe MOBEPXHOCTEN. Tena BpalleHus:
UMAUHAP, KOHYC, YCEYEHHbIA KOHYyC, cthepa, LWap. B3avMHOe pacnonoXxeHume
cthepbl M NMOCKOCTW, KacaTeflbHad MNOCKOCTb K cepe. M3o06paxeHune Tern
BpaLLeHNsi Ha MI0CKOCTU. Pa3BépTKa UMANHAPA U KOHyca. CUMMeTpusi cepbl U
LLIapa.

O6bémM. OcCHOBHble CBOCTBa 06bLEMOB Ten. Teopema 06 00bEME
NPSMOYrofibHOr0 Mapannenenunega W cneactTevss M3 Heé. OO6BLEM nNpPsAMON U
HaK/OHHOW MPU3Mbl, UMAKMHAPA, NMpaMUabl U KOHyca. O6bEM Luapa M LapoBoro
CermeHTa.

KombuHauumn Ten BpalleHWss M MHOrorpaHHuKoB. [lpu3ma, BrvcaHHas B
UMIMHAP, OMMCaHHas OoKono uunuHapa. [lepeceyeHvie cdepbl M Wwapa C
MNOCKOCTbI. KacaHue wapa 1 cepbl MNIOCKOCTbI. [OHATME MHOrOrpaHHUKa,



OMUCaHHOIr0 OKOJIO C(epbl, Cgepbl, BMWCAHHOW B MHOFOrPaHHWK WX Teno
BpaLLleHus.

Mnowagb NOBEPXHOCTM LMIMHAPA, KOHYCa, nnowaib cdepbl N eé yacTeil.
Mopobre B npocTpaHcTBe. OTHOLWEHWe O060BEMOB, NNOWALei MOBEPXHOCTEN
NnoAo6HbIX uryp. lNpeobpasoBaHne Mofoous, romoTeTusi. PelleHne 3agavy Ha
M/10CKOCTU C UCMO/Ib30BaHMEM CTePEOMETPUYECKNX METO/O0B.

MocTpoeHre ceveHnii MHOrOrpaHHNKOB M TeJl BPaLLLEHUS: CeYeHUs LMInHApa
(mapannenbHO M NepneHAMKYNSpPHO OCK), CeyveHUs KoHyca (mapansefibHble
OCHOBaHMIO 1 NPOXOAALLME Yepes BEPLUNHY), CeYeHUs Lapa, METOAbI MOCTPOEHMS
CeYeHWNiA: MeTof CnefloB, METOA, BHYTPEHHEro NPOEeKTUPOBaHWA, MeTO[, nepeHoca
CeKyLLEen NI0CKOCTN.

BekTOopsI 1 KOOPpAUHATHI B IPOCTPAHCTBE

BekTopbl B npocTpaHcTBe. Onepaunn Hag BekTopamn. BekTopHoe
YMHOXeHMEe BeKTOpoB. CBOMCTBA BEKTOPHOro YMHOXeHUs. [IpsAMOoyrosnbHas
cucTeMa KoopavHaTt B npocTpaHcTee. KoopanHaTel BeKTopa. PasnoXeHue BekTopa
no 6asucy. KoopaMHAaTHO-BEKTOPHbIA METOA MNPW PELEHUN TeoMEeTPUYECKMX
3ajau.

J{BMKEHUS B IPOCTPAHCTBE

[BmxeHns npocTpaHcTBa. OToOpaXkeHUs. [BVKEHWA U PaBeHCTBO (Mryp.
Obwue cBoiCTBa [ABWXKEHWWA. Buabl ABWKEHWIA: napannefibHblA - MepeHaoc,
LeHTpa/lbHass CUMMETPUSA, 3epKasibHas CUMMETPUS, MOBOPOT BOKPYr MPAMOIA.
MpeobpaszoBaHnsa nogobus. Mpsmas 1 cepa iinepa.



IIVIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knanckoe BOCIUTAHME:

ChOpMUPOBAHHOCTb FPaXkKAaHCKOW Mo3uLmMm 00y4aroLerocs Kak akTMBHOIO 1
OTBETCTBEHHOIN0  4YfleHa  pPOCCUIACKOro  ob6LiecTBa,  MpeAcTaBleHMe O
MaTemaTu4eckmX OCHOBaX (PYHKLUMOHMPOBAHUSA Pas/IMUHbIX CTPYKTYP, SBIEHUNA,
npouesyp rpaxgaHcKoro obuiectsa (BblOOpbl, OMNPOCbI W APYroe), ymeHwue
B3aMMOJENCTBOBaTb C COUMATIbHbIMA WHCTUTYTamMy B COOTBETCTBUM C WX
(PYHKUMAMM N HA3HAYEHWEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

ChOPMUPOBAHHOCTb POCCUIACKOWN PaXKAaHCKON MAEHTUUYHOCTU, YBAXKEHMS K
MPOLIOMY M HACTOSILLLEMY POCCUMICKOM MaTeMaTUKK, LleHHOCTHOE OTHOLUEHME K
AOCTUDKEHUAM POCCUMCKUX MATEMATUKOB U POCCUIACKON MaTeMaTUYECKON LLIKO/bI,
MCNONb30BaHME 3TUX [OOCTMXKEHWIA B [APYruMX HaykaxX, TeXHONorunsax, cgepax
39KOHOMMKM;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

0CO3HaHWe AYXOBHbIX LeHHOCTEN POCCUNCKOro Hapona, ChopMMPOBaHHOCTb
HPaBCTBEHHOI0 CO3HaHWA, 3TMYECKOro MoBeAeHWs, CBA3AHHOIO C MPaKTUYeCKUM
MPUMEHEHVEM [OCTMDKEHWIA HAyKM W [eATeNbHOCTbIO YYEHOro, OCO3HaHWe
NINYHOTO BK/1aZa B MOCTPOEHWE YCTONYMBOIrO OyayLLero;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

3CTETUYECKOEe OTHOLUEHVME K MUPY, BK/KOYasa 3CTETUKY MaTemaTuyecKmnx
3aKOHOMEPHOCTEN, 06BLEKTOB, 3afay, PELUEHWI, pacCy>XAeHNn, BOCNPUUMYMNBOCTb
K MaTeMaTUYeCK1M acrekTam pas/IMyHbIX BUAOB UCKYCCTBa;

S) pusnyeckoe BocnMTaHUE:

COPMUPOBAHHOCTb  YMEHUS MPUMEHATb  MaTeMaTU4Yeckue 3HaHUS B
MHTepecax 340pOBOro 1 6e30MacHOro 06pasa »XM3HW, 0TBETCTBEHHOE OTHOLLIEHME K
CBOEMY 3[10pOBbHO (340POBOE NUTaHWE, COanaHCUPOBAHHBIA PEXMUM 3aHATUIA U
OTAbIXa, perynsapHas (msmyeckas akTMBHOCTb), PU3NYECKOe COBEpPLUEHCTBOBaHME
PV 3aHATUAX CNOPTUBHO-0340POBUTENIbHON AeATENbHOCTbLHO;

6) TpyaoBoe BocnuTaHue:

FOTOBHOCTb K TPyAY, OCO3HaHMe LEHHOCTU TPYyAoNMtobus, WHTEpec K
pasMYHbIM  cPepam  NPOJeCCMOHaNbHON  AeATeNbHOCTW,  CBA3aHHbIM  C
MaTeMaTUKOW W €€ MPUIOXKEHUSAMKN, YMEHMe COBepLlaTb OCO3HAHHbIN BbIOOP
Oyayuwien npodeccun U peanv3oBbiBaTb COOCTBEHHbLIE XKM3HEHHbIE M/aHbl,
rOTOBHOCTb W CMOCOOHOCTbL K  MaTemMaTMyeckomy  00pa3oBaHUIO U



CaMo006pa30BaHNI0 Ha MPOTSHKEHUN BCEM >KU3HW, TOTOBHOCTb K aKTUBHOMY
YYacTUIO B peLLeHNM NPaKTUYeCcKnX 3a4a4y MaTeMaTMyeCKoi Hanpas/ieHHOCTY;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

CPOPMUPOBAHHOCTb  3KO/IOFMYECKON  KYNbTypbl, MOHMMaHWe BIMSHUA
COLIMaIbHO-3KOHOMMYECKUX MPOLIECCOB Ha COCTOSIHUE MPUPOAHON 1 COLaNbHON
Ccpeabl, 0CO3HaHNe rnobasibHOro XapaKTepa 3IKOI0rM4eCKnxX np06ne|v|, opueHTaumus
Ha MNPVMMEHEHMe MaTemMaTUYeCKMX 3HaHW NS pelleHns 3adad B 06/1acTu
OKpYXXatoLen cpefbl, MIaHUpoBaHMe MOCTYMKOB W OLEHKM WX BO3MOXHbIX
NOCNeACTBUIA NS OKPY>KAHOLLIEN Cpeabl;

8) neHHOCTH HAYYHOI'0 MO3HAHUSA:

ChOPMMPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLLEFO COBPEMEHHOMY
YPOBHIO  pa3BUTMSi  HayKM UM OOLLECTBEHHOW  MNPaKTUKW,  MOHWMaHue
MaTemMaTUYecko HayKu KakK cepbl 4enoBevyeckon [AesTeNlbHOCTW, 3TanoB eé
pasBuUTMA W 3HAUMMOCTM [ANA PasBUTUA  LUMBUAM3AUMK, OBflafleHne A3bIKOM
mMaTeMaTVKN M MaTemaTMyeCKOon KynbTypol Kak CPefCTBOM MO3HaHWUA Mupa,
FOTOBHOCTb OCYLLUECTB/ATb MPOEKTHYHD W WCCNel0BaTeNIbCKYI0 [esiTe/bHOCTb
NHAMBUAYaNLHO U B Tpynne.

METANPEAMETHBIE PE3YJIbBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jjoruyeckue aAeiicTBUA:

BbISIBNATb W XapaKTepu3oBaTb CYLLECTBEHHbIE MPU3HAKM MaTeMaTUYecKmX
OObEKTOB, MOHATWUWA, OTHOLIEHWA  MeXay  MOHATUAMKM,  (POPMYIMPOBaThH
ornpefeneHnst MOHATUM, yCTaHaBNMBATb CYLLLECTBEHHbIW MPU3HAK Knaccugukaumm,
OCHOBaHUWA A/ 0606LLEHNS N CPABHEHUS, KpUTEPUU NMPOBOAMMOI0 aHan3a;

BOCNpVYHMMATb,  (QOPMyNMpoBaTb M NPeobpasoBbiBaTb  CYXKAEHWUS:
YTBEPAMTE/NbHbIE N OTpULaTE/IbHbIE, AVHUYHbIE, YACTHbIE 1 06LLME, YCNOBHbIE;

BbISIBNATb MaTeMaTnyecKmne 3aKkOHOMEPHOCTU, B3aUMOCBA3N 1 MPOTUBOPEYNS
B (hakTaX, AaHHbIX, HABGMOAEHNAX N YTBEPXAEHUAX, MpednaraTb KpUTepun A/
BbISIB/IEHNS 3aKOHOMEPHOCTEN 1 NPOTUBOPEUNIA;

Aenatb BbIBOAbI C WCMO/b30BaHNEM 3aKOHOB JIOTWMKW, Ae4YKTUBHbIX U
WHAYKTUBHbIX YMO3aK/IKOYEHWNIA, YMO3aK/THOUEHWIA MO aHa0rnu;

MPOBOAUTL CAMOCTOSATENIbHO A0Ka3aTe/lbCTBa MaTEMaTUUYECKUX YTBEPXKAEHNI
(NpsiMble 1 OT NPOTMBHOIO), BbICTPaMBaTb aprymeHTauUmMIo, NPUBOANTL NPUMEpPDI U
KOHTpNpuMepbl, 060CHOBbLIBaTb COOCTBEHHbIE CY)XXAEHWUA U BbIBOAbI;

BblGMpaTb CMoco6 pelleHns y4yebHOM 3agaum (CpaBHMBATb HECKO/bKO
BapMaHTOB  pelleHus, BblbMpaTb  Hambonee  noaxogAawmMd C  Y4ETOM
CaMOCTOSATE/IbHO BblAeNIleHHbIX KpUTepUeB).

ba3oBrbie HccJaeaoBaTeJIbCKUue IleﬁCTBHﬂ:



MCNONb30BaTb BOMPOCLI KakK WCCNefoBaTeNlbCKUA MHCTPYMEHT MO3HaHUS,
(hopMynmpoBaTb  BOMPOCbI,  (UKCUPYOLMe  MNpPOTUBOpeYne,  npobnemy,
yCTaHaB/MBaTb UCKOMOe M [aHHOe, hopmMmpoBaTb rMNoTesy, aprymeHTMpoBaTb
CBOIO MO3ULNIO, MHEHWE;

MPOBOAUTL CAMOCTOATENbHO CM/IAHUPOBAHHbINA 3KCMEPUMEHT, 1CCNeA0BaHme
M0 YCTaHOB/IEHNIO OCOGEHHOCTEN MaTeMaTMyecKoro 06beKTa, ABNeHns, npoLecca,
BbISIB/IEHUIO 3aBUCMMOCTEN MeXAY 00beKTaMu, ABNeHUsSMI, NpoLeccamu;

CaMOCTOATe/IbHO (POPMYNNPOBaTb 0600LLEHNA W BbIBOAbI MO pe3y/bTaram
NMPOBeAEHHOr0  HabMIOAEHUs,  UCCNefoBaHMS,  OLEHMBaTb  [OCTOBEPHOCTb
MO/yYeHHbIX Pe3yNbTaToB, BbIBOLOB 1 0000LLEHWIA;

MPOrHO3MpPOBaTb BO3MOXHOE pas3BUTME MpoLecca, a Takke BblABUraTb
MPeLNONOXEHNA 0 ero Pa3BUTUM B HOBbLIX YCOBUSIX.

Pabora c undopmanueii:

BbISBNATL AePUUMTBLI UH(OPMaLMK, AaHHBbIX, HEOOXOAMMBIX AN OTBeTa Ha
BOMPOC W AN peLleHns 3afaun;

BbIGMPaTb MHOPMALMIO U3 UCTOUYHUKOB Pas3/IMYHbIX TUMOB, aHA/IM3MPOBATb,
CUCTEMATU3NPOBATb U WMHTEPNPEeTUPOBaTb WMH(OPMaLMIO PasINYHbIX BUAOB U
(hopM npeLCcTaBneHUs;

CTPYKTYpMpOBaTb WHQOpPMaUMto, NpeacTaBnaTb eé B pas/iMYHbIX (opmax,
WNIIOCTPUPOBATL Fpafuyecku;

OLeHMBaTb HaAEXHOCTb MHhopmaLmu Mo CaMOCTOATE/IbHO
COPMYNMPOBaHHLIM KPUTEPUSAM.

KoMMyHuKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE e CTBUSA

OO0uenue:

BOCINPUHNMaATb U (bOpMyﬂMDOBaTb CyXaeHuns B COOTBETCTBUN C YC/TOBUAMU W
uenamMmmn O6LLI,€HI/IF|, ACHO, TOYHO, rpaMOTHO BblpaXKaTb CBOKO TOYKY 3PEHUNA B
YCTHbIX N MNCbMEHHbIX TEKCTaX, AaBaTb MOACHEHWA MO XOA4Yy pPeLleHnda 3adayun,
KOMMEHTMPOBATb NOMYYEHHbI Pe3ynbTar;

B Xo4e 06Cy)XAeHWs 3afiaBaTb BOMPOCHI MO CYLLECTBY 06CYXAaEMOW TEMBI,
I'IpO6fI€MbI, peLLIaeMOI7I 3aflayi, BbICKa3blBaTb WAeW, HaueNleHHbIE Ha MNOUCK
pewleHnsd, CconocTtaBiATb CBOW CYXXAEHUA C CY>XXAEHUAMW ApYyrnx yYy4YaCTHUKOB
Ananora, 06HapyXXunBaTb pasninume M CXOACTBO MO3ULMIA, B KOPPEKTHON hopme
(hopMynMpoBaTb pasHOriacus, CBOM BO3PaXKEHUS;

NpeAcTaBNATb pPe3ynbTaTbl PELLUEHMS 3afa4um, SKCNEePUMEHTa, UCCNef0BaHNs,
MPOEKTa, CaMOCTOATENIbHO BbIGUPaTh (hOpMaT BLICTYMNEHUA C YYETOM 3adad
npe3eHTaLMm 1 0CO6EHHOCTEN ayanTOpPUMN.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE Nl CTBUA
Camoopranusanus:



COCTaBNATb MN/aH, aropuUTM peLLeHns 3adadu, BblomMpaTtb Cnocob peLleHns ¢
YUYETOM MMEIOLLMXCA PECYPCOB U COOCTBEHHBLIX BO3MOXHOCTEN, apryMeHTMpPOBaThb
1 KOPPEKTUPOBATb BapUaHTbl PELLEHWNIA C YYETOM HOBOV MH(OpMaLIMK,

CaMOKOHTPOJIb, 3MOIII/IOHaJIbe1ﬁ HHTCIJICKT:

BNafleTb  HaBblKaMW  MO3HaBaTe/lbHOM  pedyieKCcM  KaK  OCO3HaHWSA
COBEpPLUAEMbIX [JENCTBUIA 1 MbIC/IUTENbHLIX MPOLLECCOB, UX Pe3yNnbTaToB, BMadeTb
crocobamy CamOnpoBEPKW, CaMOKOHTPO/A MnpoLuecca M pesynbTata peLleHuns
MaTeMaTMYeCKOW 3aaun;

npeaBuaeTb TPYAHOCTU, KOTOPble MOMYT BO3HUKHYTb MPU PeLLeHnn 3atadu,
BHOCWUTb KOPPEKTMBbI B AEATE/IbHOCTb Ha OCHOBE HOBbLIX 06CTOATE/NLCTB, AaHHbIX,
HalAeHHbIX OLIMOOK, BbISIBNIEHHbIX TPYAHOCTEN;

OLeHMBaTb COOTBETCTBME pe3y/ibTaTa Lie/in U YCI0BUAM, 06bACHATb NPUYMHbI
[OCTVKEHUS UM HEJOCTVDKEHUS Pe3yNibTaToB [AeATeNbHOCTM, HaXOAUTb OLUMOKY,
[aBaTb OLEHKY MPUOOPETEHHOMY OMbITY.

CoBMecTHAA ACATCIbHOCTD:

MOHMMAaTb U MCMNO/Mb30BaTb MPENMYLLECTBA KOMaHAHON U UHANBUAYA/IbHON
paboTbl NpPU  peweHnun Yy4yebHbIX 3afa4y, MNPUHUMATL Lelb COBMECTHOM
[eATeIbHOCTW, MNJIaHUPOBaTb OpraHM3auMio COBMECTHOM paboThl, pacnpefenstb
BUAbl paboT, [oroBapvBaTtbCs, 06CYXAaTb NpouLecc W pesynbTar paboThl,
0606LWWaTh MHEHWSA HECKO/BbKNX NIOAEN;

y4yacTBOBaTb B rpPynmnoBbIX (opmax paboTbl (06CYXKAEHWNS, 0OMEH MHEHWIA,
«MO3roBble  LUTYPMbI» W  WHbIE), BbINOMHATL CBOK 4YacTb paboTbl W
KOOPAMHMPOBaTb CBOWM AEWCTBUA C APYTMMW YfieHaMy KOMaHfbl, OLEHWBATb
KayecTBO CBOEro BK/ada B O6LLMIA MPOAYKT MO KPUTEPUAM, CHOPMYIMPOBaHHbIM
y4YaCTHUKaMW B3aMMOECTBUS.

INPEAMETHBIE PE3YJIBTATBI

K KoHLy 10 kJacca 06y4atoLLMiAca HAYyYMTCS:

« CBOOOJHO OMNEpPMPOBaTb OCHOBHLIMM MOHATUAMMW CTEPEOMETPUM NPU
peLLeHnN 3aja4 U NPOBeEHNN MaTEMATUYECKUX PACCYXKAEHWIA;

e TMPUMEHSATb aKCUOMbl CTEPEOMETPUMN U CNEACTBUS U3 HUX MPU PELLEHNN
reoMeTpUYecKmnx 3aaay;

e KnaccuuumpoBaTb B3alMHOE PaCnoNoXeHWe NPsSMbIX B MPOCTPaHCTBE,
MAI0CKOCTEW B NPOCTPAHCTBE, NMPAMbIX 1 MI0CKOCTEN B NPOCTPAHCTBE;

o CBOOOAHO OMEPMPOBATb MOHATWSIMM, CBSI3aHHbIMKW C  yrnamy B
MPOCTPAHCTBE: MEXAY NPsMbIMWA B MPOCTPAHCTBE, MEXAY MPSAMOA U
MN0CKOCTbIO;

« CBOOOAHO OMEPUPOBATL MOHATUAMM, CBS3aHHLIMU C MHOTFOFPaHHKaMMm;



e CBOOOAHO pacno3HaBaTb OCHOBHble BWAbl MHOrOrpaHHWKOB (Mpu3Ma,
nupamuaa, NPAMOYrofbHbIiA Napannenenunes, Kyo);

e KnaccuuumpoBaTb  MHOrOrpaHHWKW,  BblOMpas  OCHOBaHMS A/
Knaccugmkauuu,

e CBOOOAHO OMepupoBaTb  MOHATUAMM,  CBA3AHHLIMU C  CEYEHUEM
MHOrOrpaHHMKOB MN/I0CKOCTbHO;

e BbIMNOMHATb napansensHoe, LleHTpa/IbHOe " OPTOroHasIbHOE
MPOEKTUPOBaHNE (PUIyp Ha MIOCKOCTb, BbIMOMHATL U306paxeHUs uryp
Ha NI0CKOCTH;

e CTPOWUTb CEYEHUS MHOTOrpPaHHMKOB Pas3/IMYHbIMA METOLAMMW, BbIMOMHATb
(BBIHOCHbIE) MOCKME YEPTEXUN N3 PUCYHKOB NPOCTbIX 0OBEMHBIX (DUTyp:
BU CBEPXY, COOKY, CHU3Y;

e BbIMWCNATL  MNOWAAM  MOBEPXHOCTEN  MHOrOrpaHHMKOB  (Npu3ma,
nupammaa), reoMeTPUYecKnX Tes ¢ NPUMeEHeHNEM (POPMYTT;

e CBOOOAHO OMepupoBaTb MOHATUAMMW: CUMMETPUA B MPOCTPAHCTBE, LIEHTP,
OCb W MNOCKOCTb CUMMETPUM, LEHTP, OCb M TM/IOCKOCTb CUMMETPUM
(mrypsi;

e CBOOOAHO OMEpPMpOBaTb MOHATUMAMW, COOTBETCTBYHOLMMK BEKTOpaMm U
KoopAuHaTam B MPOCTPaHCTBE;

o BbIMOMHATL AENCTBUA HAJ BEKTOPaMMU;

e pewaTb 3aJayM Ha [0Ka3aTeNbCTBO MaTeMaTM4eCKMX OTHOLLEHWUIA 1
HaXOXJeHe FeOMETPUYECKUX BEIMYMH, MPUMEHAS W3BECTHblE METOAbI
Npu peleHnn maTeMaTUYeCcKMX 3afay MoBbILEHHOIO W BbICOKOr0O YPOBHS
C/IOXXHOCTH;

o TMPUMEHSATb MpPOCTelMe MporpaMMHble CpeacTBa W 3NEKTPOHHO-
KOMMYHWKaLMOHHbIE CUCTEMbI MPY PELLEHUN CTEPEOMETPUYECKNX 3aau;

e U3BfIEKaTb, NPeobpas3oBbiBaTb W WHTEPNPETUPOBATL MH(OPMaLUI0 O
MPOCTPAHCTBEHHbIX TEOMETPUYECKMX (urypax, nNpeAacTaBNeHHY Ha
yepTeXax U PUCYHKax;

o TMPVMEHATb MOJIyYEHHbIE 3HAHUA Ha MpaKTWKe: CpaBHWMBATbL U
aHaM3MpPoBaThb peasibHble CUTYaUMKn, MPUMEHATb U3YYeHHble MOHATUSA B
npouecce MOMCKa pelleHns  MaTeMaTUyecKu  CopMy/IMpPOBaHHOM
Npo6/eMbl, MOAENNPOBaTb peasibHble CUTYyaUUM Ha SA3blke FeOMETPUM,
nccnefoBaTb MOCTPOEHHbIE MOAENN C UCMO/b30BAHMEM TeOMETPUYECKMX
MOHATMI 1 TeopeMm, annapaTta anredpbl, pewarb NpPakTUYecKne 3afauu,
CBSAI3aHHbIE C HAXOXAEHMNEM reOMETPUYECKMX BENINUH;

e WMeTb MNpeAcTaB/ieHNs 06 OCHOBHbIX 3Tanax pasBUTUA FeOMEeTPUM Kak
COCTaBHOM YacTW (PyHAaMeHTa Pa3BUTUA TEXHOSOM A,

K KoHUy 11 kj1acca 00yyatoWnincs Hay4mTCs:



CBO6GOAHO OrMepupoBaTb MOHATUAMM, CBA3AHHLIMK C LWINHAPWUYECKON,
KOHMYECKON W CepuyecKord MOBEPXHOCTAMKM, OOBSACHATb CMoCoObI
MonyyeHus;

onepupoBaTtb MOHATUAMU, CBA3AHHBLIMU C Te/laMU BpaLeHNsA: LUIVHAPOM,
KOHYCOM, Chepoil 1 LLapom;

pacno3HaBaTb Tena BpawleHua (UMNMHAP, KOHYC, ciepa W wap) wu
0OBACHATbL CNOCOObLI NONYYEHUS TeN BpaLleHUs;

KnaccumumpoBath B3aMHOE PacrosioXkeHme cqepbl 1 NIOCKOCTY;
BbIUNC/IATL BENMYMHBI 3/IEMEHTOB MHOFOrpaHHUKOB W Te/ BpalleHus,
00bEMbI U NJoLWaAN MOBEPXHOCTE MHOrOrpaHHWKOB U TeN BpaLleHus,
reoOMeTpUYecKnx Tesn ¢ NpUMeHeHnem hopmyr;

CBOOGOAHO OMNepupoBaTh MOHATUMAMMW, CBA3AHHLIMKM C KOMOMHAUMSMW Tes
BpaLLeHNs U MHOrorpaHHMKOB: MHOrOrpaHHWK, BMUCaHHbLIA B cepy
OMMCaHHbIN 0KOMO cepbl, cdepa, BNMCaHHass B MHOMOrpaHHUK WU Teno
BpaLLleHus;

BbIUYMC/ATL COOTHOLUEHMS MEXAY NOWaaaMu NMOBEPXHOCTEN 1 06BbEMaMK
NOA06HbIX TeN,

n30bpakarb M3yyaemble QUrypbl, BbIMOMHATL (BbIHOCHbLIE) MJIOCKME
YEPTEXN M3 PUCYHKOB MPOCTbIX 0OBbEMHbLIX (IUryp: BUA CBEPXY, COOKY,
CHM3Y, CTPOUTL CeYeHUs TeN BpaLleHus;

n3BMeKaTb, WHTEPNpPeTUpoBaTb W MNpPeobpas3oBbiBaTb WH(OPMaLMIO O
MPOCTPAHCTBEHHBLIX TEOMETPUYECKUX urypax, npeacTaBNeHHY0 Ha
yepTeXax U PUCYHKax;

CBOOOJHO OMepupoBaTb NOHATUEM BEKTOP B NPOCTPAHCTBE;

BbINONHATb OMepauuy Haf BEKTOpamu;

3a/jaBaThb MI0CKOCTb YpaBHEHVEM B eKapTOBOW CUCTEME KOOPAUHAT;
peLaTb reomMeTpuyeckme 3aa4m Ha BblUYMC/IEHWE YINI0B MeXAY NPAMbIMUI
M MNOCKOCTAMU, BbIYMC/IEHME PACCTOSHWIA OT TOYKW [0 M/IOCKOCTW, B
LIe/IOM, Ha NPYMeHeHVe BEKTOPHO-KOOPAMHATHOrO MeToja Npw peLleHnm;
CBOOOAHO OnepupoBaTb MOHATUAMMW, CBA3AHHLIMW C  ABVKEHMEM B
MPOCTPaHCTBE, 3HaTb CBOMCTBA [BUXXEHWIA;

BbINO/IHATL  M300paXKeHUS MHOTOrPaHHWKOB W Tesl  BpalleHus npu
napanfieflbHoM MepeHoce, LEHTPa/IbHOM  CMMMETPUW,  3ePKasibHOM
CUMMETPUK, NMPX NMOBOPOTE BOKPYT NPSAMOW, NpeobpasoBaHns Nogooums;
CTPOMTb CEYEHUSI MHOTOrPaHHWKOB W TeN BPaLLeHWUs: CeYeHUs LunmHapa
(mapannenbHO 1 NepreHANKYNAPHO OCK), CeveHus KoHyca (napanenbHble
OCHOBaHMIO 1 NPOXOASLLME Yepe3 BepLUMHY), CeYEHNA Lapa,;
MCMO/Ib30BaTb MeTOAbl MOCTPOEHUSA CeYeHWid: MeTOof CfefoB, MeETOA
BHYTPEHHEro NPOeKTUPOBaHNA, METO/, NMepeHoca CeKyLLEen NN0CKOCTH;



[0Ka3blBaTb rEOMETPUYECKIME YTBEPXKAEHNS;
MNPUMEHSATb FeOMETPUYECKME (haKTbl AN PeLleHnst CTepeoMETPUYECKNX
3afad, npegnonaralomMx HeCKOSbKO LIAaroB peLUeHusi, ecnin YCloBUS
NPUMEHeHNS 3aaHbl B ABHOW 1 HESBHOW (hopMe;

pellatb 3ajayM Ha [0Ka3aTeNbCTBO MaTeMaTUYeCKMX OTHOLUEHUA 1
HaX0XAEeHNE reOMeTPUYECKNX BENNYNH;

MPUMEHATb MPOrpaMMHble CPeAcTBa U 3MEKTPOHHO-KOMMYHUKALMOHHbIE
CUCTEMbI MPU PELLIEHNN CTEPEOMETPUYECKNX 3aaY;

MPUMEHATb  MONYYEHHble  3HAHMA  Ha  MNpPaKTWKe:  CpaBHMBATb,
aHaM3MpoBaTh W OLEHMBATb peasibHble CUTYaLMK, NMPUMEHSTb N3YYEHHbIE
MOHATMS, TEOPeMbl, CBOWCTBA B  MNpOLECCe MOWCKA  pPeLleHus
MaTeMaTMyeckn  COpMy/nMPOBaHHOM  Npo6nemMbl,  MOAENMPOBATH
peanbHble CUTyalUMM Ha 5i3blKe FEOMETPUM, MCCNeaoBaTb MOCTPOEHHbIE
MOZENN C WCMOMb30BaHMEM TEOMETPUYECKUX MOHATUIA U TEOopeMm,
annapata anrebpbl, pewaTb MNpakTUYecKne 3adadn, CBfA3aHHblE C
HaX0XAEeHNEM FeOMeTPUYECKNX BETNYNH;

MMeTb MpPeAcTaBNeHNs 06 OCHOBHbLIX 3Tamax PasBMTUSA FEOMETPUM Kak
COCTaBHOM YacTW (PyHAaMeHTa Pa3BUTUS TEXHOOMNA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KoJsmmuecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Konrtpouabnbsie IIpakTnueckmue
n/n NporpaMmal Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 BBeeHWe B CTEPEOMETPUIO 23 1
5 B3anMmHOe pacrnonoxeHue nNpsmbIx B 5 1
npocTpaHCcTBe
3 MapannenbHOCTb NPAMbIX U NIOCKOCTEN B 3
MpocTpaHCTBe
4 MepneHanKYNapHOCTb NPAMbIX U o5
M10CKOCTEW B MPOCTPaHCTBe
5 YT bl N paccToAHUA 16
6 MHororpaHH1K® 7
BeKTopbl B NpoCTpaHCTBe 12
g HOBTOPeHVIe, 00606LLEHNe 1 cucTeMaTM3aLmMSA 943 =5 ’
3HaHWI
OBLULEE KOMMYECTBO YACOB MO NPOrPAMME 102 6 0




11 KVIACC

KosnuecTBo 4acos JIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne o/ Kontpoabnbie IlpakTuueckue
MporpaMmabl Bceero o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypes:
1 AHaIMTNYECKas FreOMeTPUS 15 1
) lMoBTOpEHNE, o6o6u.|,eHTe 7 15 1
cucTemaTtusaums 3HaHWiA
3 O61bEM MHOrorpaHHuKa 17 1
4 Tena BpalLeHus 24 1
5 Mnowaam NoBepXHOCTU 1 06bEMBI 9 1
KPYT/bIX Tef
6 LBxeHna 5 1
7 lMoBTOpEHNE, o6o6u.|,eHTe 7 17 5
cucTemaTtusaums 3HaHWiA
OBLLEE KOTMYECTBO YACOB MO NMPOrrPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

98

99

Tema ypoka

[MoBTOpPEHME OCHOBHbBIX MOHATUIA Kypca
reometpuun 7-9 kn

PeLleHue 3aga4 Kypca reomeTpumn 7-9 Kn

KoaunuyecTBo yacoB

KoHTpoabHbIe
Bcero P
padoThI

IIpakTH4eckune
padoThI

Jara
U3ydeHust

DJIEKTPOHHBIE
uudgposbie
o0Opa3oBaTe/IbHbIE

pecypcbl

OCHOBHbl€e MpaBUIa N306pKEHNS Ha
PUCYHKE NJIOCKOCTW, NapanesbHbIX
NpsMbIX (OTPE3KOB), CepeanHbI 0TPe3Ka

MoHATWSA CTEePeOMETPUN: TOUKA, NPsAMas,
MNOCKOCTb, NPOCTPaHCTBO. OCHOBHbIE
npasuna N306paXXeHNa Ha PUCYHKe
MAOCKOCTK, NapannenbHbIX NPSMbIX
(oTpesKoB), cepeanHbl OTPe3Ka

MOHSATWSA: NepeceKaroLLIMecs NI0CKOCTH,
rnepecekaroLmecs npsiMasi U NIOCKOCTb;
MoNynpoCTPaHCTBO
MoHATUSA: NepeceKatoLLecs NIoCKoCTH,
rnepecekaroLLmecs npsiMasi U NI0CKOCTb;
MoNynpocTPaHCTBO

http://fcior.edu.ru

https://resh.edu.ru/

https://resh.edu.ru/

MHororpaHHUKN, n306paxxeHmne
MPOCTENLLMX NPOCTPAHCTBEHHBIX (UTyp,
HeCyLLeCTBYHOLMNX 0ObEKTOB

MHOrorpaHHUKK, N306paxeHne



http://fcior.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

MPOCTENLINX NPOCTPAHCTBEHHBIX UTYp,
HECYLLIECTBYIOLLIX 06LEKTOB

AKCUOMbI CTEPEOMETPUM 1 MEPBbIE
CNeACTBUS U3 HUX

AKCUOMbI CTEPEOMETPUM 1 NEPBbIE
CNefcTBUS U3 HUX

AKCVOMbI CTEPEOMETPUN 11 MePBble
cneacTBms 3 HUX. Cnocobbl 3aaaHus
MPsSIMbIX 11 NI0CKOCTel B MPOCTPaHCTBe.
O603HaueHNs NPSMbIX 1 NIOCKOCTel

10

306paxkeHne ceveHmnin nupamugpl, Kyba un
NpY3Mbl, KOTOPbIE NPOXOAAT Yepes Ux
pébpa. 1306paxxeHune nepeceyeHns
MO/TyYeHHbIX NNOCKOCTEN. PackpaluvBaHme
MOCTPOEHHbIX CEYEHMIA pasHbIMU LiBETaMU

http://fcior.edu.ru

11

306pakeHne ceueHnii nupamumabl, Kyba
MPV3Mbl, KOTOPbIE NPOXOAAT Yepes nx
pébpa. 1306paxxeHune nepeceyeHns
MOTyYeHHbIX NIOCKOCTeN. PackpalumBaHme
MOCTPOEHHbIX CEYEHWNIA Pa3HbIMU LiBETaMM

12

13

N306paxeHne ceveHnt nupammnpl, Kyba u
NPY3Mbl, KOTOPbIE NPOXOAAT Yepes nx
pébpa. 1306paxxeHune nepeceyeHns
MoSTlyYeHHbIX M0CKOCTEN. PackpalumBaHue
MOCTPOEHHbIX CEYEHWNIA Pa3HbIMU LiBETaMM

N306paxkeHre ceveHnii nupamngpbl, Kyba un
MpW3Mbl, KOTOPbIE MPOXOAAT Yepes Nx
pébpa. M1306paxkeHre nepeceyveHns
MO/TyYEHHbIX NIOCKOCTEN. PackpaluvBaHme

https://resh.edu.ru/



http://fcior.edu.ru/
https://resh.edu.ru/

14

15

MOCTPOEHHbIX CEYEHUI PasHbIMI LiBETAMM
MeTo/ cnefjoB Ans NOCTPOEHUS CeUEHMIA

MeToA cneaoB Ans NOCTPOEHMS CEYEHWIA.
CBoVicTBa NepeceyeHmnin NpsaMbIX 1
M10CKOCTEN

16

MeToz cnefoB An1si MOCTPOEHMS CEUEHMWIA.
CBoVicTBa NepeceyeHmnin NpsMbIX 1
NN0CKOCTeN

17

MoCTpOeHME CeYEHWIt B Npamnae, Kyoe
no Tpém ToukaMm Ha pébpax. CosgaHue
BbIHOCHbIX YEPTEXEN 1 3anmncCh LIaroBs
MOCTPOEHUs

18

MoCTpOoeHME CeYeHWit B Npamnge, Kyoe
no Tpém Toukam Ha pébpax. CosgaHue
BbIHOCHbIX YEPTEXEN 1 3anmncCh LIaroBs
MOCTPOEHUs

19

MoCTpOoeHME CeYeHWit B Npamnge, Kyoe
no Tpém Toukam Ha pébpax. CospgaHue
BbIHOCHbIX YEPTEXEN 1 3anmncCh LIaroBs
MOCTPOEHUs

https://resh.edu.ru/

20

21

22

MoCTpOoeHME CeYeHWin B Npamnge, Kyoe
no Tpém Toukam Ha pébpax. CospaHue
BbIHOCHbIX YEPTEXEN 1 3anmnCh LIaroB
MOCTPOEHUs

MoBTOpPeHVe NNaHUMETPUK: Teopema o
MPOMNOpPLMOHaNbHbIX 0Tpe3Kax. Mogobue
TPEeYronbHNKOB

MoBTOpeHVe NnaHUMeTpuK: Teopema

MP Nel



https://resh.edu.ru/

MeHenas. PacyeTbl B CEUEHUSIX Ha
BbIHOCHbIX YepTexkax. IcTopus passuTus
NnAaHUMETPUN U CTEPEOMETPUN

23

24

25

26

KoHTposbHas paboTa "AKCHMOMbI
cTepeomeTpumn. CeveHuma"

B3avMHOe pacnosnioXeHne npsiMbIX B
npocTpaHcTBe. CKpeLLyBatoLLmecs
npsiMble. MpU3HaKK CKPELLMBAtOLLMXCS
npsMbIX. MapannenbHble NpsMble B
MpOoCTpaHCTBe

Teopema 0 CyLLLEeCTBOBaHNN 1
eJMHCTBEHHOCTW NPSAMOIA NapansiefibHow
[aHHOW NPAMOIA, MPOX0oAALLEN Yepe3 TOUKY
NPOCTPaAHCTBA W He NeXXalllelt Ha JaHHOWA
npsamMoii. Jlemma o nepeceyeHum
napanieNlbHbIX NPSMbIX MI0CKOCTbHO
MapannenbHOCTb Tpex NpsAMbIX. Teopema o

TPEX NapanenbHbIX NpAMbIX. Teopema o
CKpeLLMBaroLLMXCA NPAMbIX

http://fcior.edu.ru

https://resh.edu.ru/

27

MapannensHoe NPOeKTUPOBaHKE.
OCHOBHble CBOCTBa NapaneNnsHOro
NPOEKTMPOBaHUA. 306parkeHne pasHbIX
(huryp B napannenbHON NpoeKumm

28

29

LieHTpanbHas NpoeKuys. Yron ¢
COHanpaB/eHHbIMV CTOPOHAMM. ¥YTON
MeXay NpsMbIMU

3a/laun Ha [0Kas3aTeNbCTBO 1
VccneaoBaHue, CBA3aHHbIE C
pacnosioXXeHVeM NPsiMbIX B MPOCTPaHCTBE



http://fcior.edu.ru/
file:///C:/Users/User/Downloads/1

30

MoHATWS: NapannenbHOCTb NPSMON 1
MNOCKOCTM B NpOCTpaHCTBe. [MNpusHak
napasnnesibHoOCTW NPAMOI U NNOCKOCTM.
CsovicTBa napasinenbHoOCTN NPAMO 1
MNOCKOCTK

31

["leomeTpuYyeckune 3aa4umn Ha BbIYMCIIEHNE U
[0Ka3aTenbCTBO, CBA3aHHbIE C
napaiNnesnibHOCTbLIO MPAMbIX U NOCKOCTEN
B NMPOCTPaHCTBE

http://fcior.edu.ru

32

MoCTPOEHME CeYEHMS!, MPOXOSLLErO Yepe3
AAaHHYHO MPSMYH0 Ha YepPTEXE U
napannenbHOro Apyroi NpsMoii. PacuéT
OTHOLLEHWI

33

MapannenbHas NPOeKLUWs, NPUMEHeHe 415
MOCTPOEHNS CeYeHNiA Kyba u
napannenenunega. CeolicTea
napannenenunesa v Npu3msbl

34

MapannensHble NIOCKOCTU. [MpU3HaKK
napasinenbHoCTW [BYX NIOCKOCTEN

https://resh.edu.ru/

35

Teopema 0 napannienbHOCTU U
eIMHCTBEHHOCTM MIOCKOCTU, MPOXOAALLEN
yepes TOUKY, He NpUHaeXallyro JaHHOW
NIOCKOCTU U CNEACTBUA U3 Heé

36

CsoMcTBa napansiefibHbIX MI0CKOCTel: 0
napansieflbHoOCTU NPSMbIX NepeceyeHns
npv NepeceyeHnn ABYX napanfiefibHbIX
NIOCKOCTEN TPETbEN

37

CsoMucTBa napansiefibHbIX MI0CKOCTel: 06
OTpe3Kax napannefibHbIX NpPsMbIX,



http://fcior.edu.ru/
https://resh.edu.ru/

3aK/NHOYEHHBIX MeXay napannenbHbIMU
NJOCKOCTAMU; O NepecevyeHnin I'IpﬂMOI7I C
ABYMA MapasiieNnbHbIMU MNI0CKOCTAMU

38

39

MoBTOpeHue: Teopema Mudaropa Ha
MNOCKOCTK

MoBTOPEHVE: TPUFOHOMETPUS
MPSIMOYTO/IbHOIO TPEYro/bHMKA

40

CBoiicTBa Ky6a 1 NpsiMoyro/ibHOro
napannenenuneaa

41

42

43

44

45

BbluncneHve 4nnH OTPE3KOB B Ky6e 1
NPAMOYro/IbHOM Mapasnenenvnese

MepneHANKYNAPHOCTb NPSMOIA 1
NA0CKOCTW. [pn3HaK
neprneHANKYNAPHOCTU NPAMON 1
NN0CKOCTH

MepneHANKYNAPHOCTb NPSMOIA 1
NA0CKOCTW. [pn3HaK
neprneHANKYNAPHOCTU NPAMON 1
NN0CKOCTH

Teopema 0 CyLLEeCTBOBaHNM U
eJMHCTBEHHOCTU NPSMONA, NPOXOAALLEN
Yepes TOUKY MPOCTPaHCTBA U1
nepneHanKynapHoK K NNoCKocTu

MNOCKOCTY 1 NepPReHVKYNSIPHbIE UM
MpsAMble B MHOTOTPaHHUKaxX

MP Ne2

https://resh.edu.ru/

46

MnocKoCTW 1 NeprneHANKYNSPHbIE UM
MpsiMble B MHOTOrpaHHMKax

47

I'IepneH,qMKynﬂp N HaK/TIOHHas.



https://resh.edu.ru/

MocTpoeHue NeprneHANKYNSpa U3 TOUKU Ha
npsiMyto
MepreHAVKYNSp U HaK/IOHHas.

48 MocTpoeHne nepneHaMKyapa U3 TOUKU Ha
npsaMyo

49 Teopema 0 TPEX NepneHANKynapax
(npsmas 1 obpatHas)

50 Teopema 0 TPEX NepneHAnKynapax
(Npsamas 1 obpaTHas)

51 Yron mexay CKpeLjmBaroLLnmmncs
NpAMbIMU
Mounck nepneHANKYNsApHbIX NPAMbIX C

52 MOMOLLbHO MepreHANKYNAPHBIX
M10CKOCTEN

53 OpToroHanbHOE NPOeKTUPOBaHUE
MocTpoeHme ceveHnin kyba, Npu3mbl,

54 NpaBWIbHON NpaMuzbl C NOMOLLbHO
OPTOroHasIbHOW NPOEKLUN
MocTpoeHWe ceveHnin kyba, Npu3mbl,

55 npaBn/IbHON NpaMuzpbl C NOMOLLLHO MNP Ne3
OPTOroHasIbHOW NPOEKLN
CuMMeTpUs B NPOCTpaHCTBe

56 OTHOCUTE/IbHO NI0CKOCTU. InocKocTn http://fcior.edu.ru
CUMMETPUIA B MHOIOrpaHHMKaXx

57 Mpu3HaK NepneHAVKYISPHOCTA NPSMON Y
M/IOCKOCTW Kak CNefCcTBre CUMMETPUN

58 MpaBubHbIE MHOTOrPaHHNKK. PacyéT

paCCTOFIHVIIZ OT TOYKKM A0 NJI0CKOCTU



http://fcior.edu.ru/

59

60

61

MpaBubHbIE MHOTOrPaHHNKK. PacyéT
PacCTOSAHWI OT TOYKW A0 MI0CKOCTU
Cnocobbl onycTUTL NepneHanKynapbI:
CUMMETPUSA, CABUT TOYKM MO
napannenbHon nNpsamoi

Cagur no HenapasnnensHOM NPsSIMoN,
M3MEeHeHNe pacCTOAHWI

62

KoHTposnbHas paboTta "B3anmHoe
pacrosioXKeHne NpsamMbIX U NIOCKOCTEN B
npocTtpaHcTee"

63

MoBTOpEHVEe: Yron Mexay NpsMbIM Ha
MAOCKOCTU, TPUFOHOMETPYS B
MPOU3BO/ILHOM TPEYTO/bHIKE, TeopeMa
KOCWHYCOB

64

MOBTOPEHVE: YTON MeXay
CKPeLLMBAIOLLMMICS NPSAMbIMIA B
MpPOCTPaHCTBE

65

66

"eoMeTpUYECKME METOABI BbIYUCIEHNS
yrna mexagy npsiMbIMi1 B MHOTOrpaHHUKax
[ByrpaHHbIli yron. CBONCTBO NMMHEAHBIX
YrN0B ABYrPaHHOro yrna

http://fcior.edu.ru

67

MepneHAVKynspHble nnockocTy. CBolicTBa
B3aMMHO MeprneHANKYNSpHbIX NOCKOCTEN

68

Mpr3HaK NepneHAnKyNSpHOCTM
NOCKOCTEN; Teopema 0 NpsMOoNi
nepeceyvyeHns AByX NJ0OCKOCTEN
nepneHAVKYNAPHbIX TPETbEN NAOCKOCTH

69

MpsaMoyronbHbIi Napannenenunes; Ky6;



http://fcior.edu.ru/

70

71

M3MepPeHNs, CBOINCTBA NPSIMOYTO/IbHOMO
napannenenuneaa

Teopema 0 gnaroHain NPAMoOYro/ibHOro
napannenenuneaa n cneicTsme U3 Heé
CTtepeoMeTpuYeCcKme U NPUKNIAAHbIE
3afa4u, CBA3aHHbIe CO B3aVMHbIM
pacnonoXXeHeM NPAMbIX U NIOCKOCTH

72

MOBTOPEHVE: CKPELLMBAIOLLECS NPSMbIe,
napannenbHble NM0CKOCTU B CTaHAAPTHbIX
MHOFOrpaHHMKax

73

Mapa napannenbHbIX NIOCKOCTEl Ha
CKPELLMBAIOLLIMXCSA NMPSMbIX, PACCTOsSHYE
MeX[Y CKPELLMBAIOLLMMICS NPAMbIMIA B
MPOCTbIX CUTYaLIMSX

74

PaccTosiHMe OT TOUKMU 10 MNOCKOCTH,
PacCTOsIHVE OT NPSIMOIA 10 NOCKOCTU

75

76

77

BbIunCnieHWe paccTOsHWIA Mexay
CKPELLMBAIOLLMMICS NPAMBIMIA C MOMOLLbHO
nepneHANKYNSPHOI NNOCKOCTU

TpéxrpaHHbI Yrosn, HepaBeHCTBa /11
TpexrpaHHbIX yrnos. Teopema Mudaropa,
TeopeMbl KOCUHYCOB ¥ CUHYCOB A1
TPEXrpaHHOro yrna

ANemMeHTbI CHepUYECKOI reoMeTpuiu:
reofie3viyeckuie NMMHUM Ha 3emse

78

KoHTposbHas pabota "Yr/ibl 1
paccToaHua"

79

CuctemaTum3aums 3HaHUA "MHOrorpaHHuK




N ero 3aNemMeHTbI"
Mupamnga. Buabl nupamug,. MNMpasuibHas

80 1
nupammnga

81 Mpu3ma. MpaMas 1 HakIOHHaA NPU3MbI. 1
MpaBunibHas npusma

82 MpsMoi napannenenvneg, 1
NPAMOYrO/IbHbIN Napannenenunes, Kyo

83 BbInyk/ble MHOrorpaHHUKW. Teopema 1
Aitnepa
BbInyk/ble MHOrorpaHHUky. Teopema

84 dinepa. MpaBubHbIE Y NOMYNPaBU/IbHbIE 1
MHOTOrpaHHWKM

85 KoHTposnbHas pabota "MHororpaHH1Kn" 1

36 [MoHATME BEKTOPA Ha NIOCKOCTA U B 1
MPOCTPaHCTBE

87 CyMMa BEKTOpPOB 1

88 Pa3HOCTb BEKTOPOB 1

89 MpaBuno napannenenunesa 1

90 YMHOXeHe BEKTOpa Ha YMCo 1
Pa3noxeHune BeKTopa no 6asncy Tpéx

91 BEKTOPOB, He NeXallyx B 04HOM 1
M10CKOCTH

92 CkansapHoe npou3ssefeHne 1

03 BbluncneHve yrna mexxay BeKtopamu B 1
MPOCTPAHCTBE

9 MpocTeiLune 3a4a4m ¢ BEKTOpPaMm

95 MpocTeiilumne 3aaa4n ¢ BeKTopamu




96 MpocTeiilumne 3aaa4n ¢ BEKTOpamu
97 MpocTeiwmne 3aga4n ¢ BeKTopamu NP Ne4
100 [MoBTOpPEHME OCHOBHbIX MOHATMIA Kypca 10 1
KN
101 Toroas KOHTpo/ibHas paboTa 1
102 O606LLeHMEe 1 cucTEMaTU3aLMSA 3HAHWIA 1
OBLLEE KOJIMYECTBO YACOB IO 102 4

NMPOrPAMME




11 KVIACC

KosanuecTBo 4acos JIeKTPOHHbBIE
Nen/m | Tema ypoxa Kontpoabubie  IlpakTnueckue Aata wHpoBbie
Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThbI pecypes:
1 lNoBTOpeHMe TeMbl "KoopanHaTbl BeKTOpa 1
Ha N/I0CKOCTU U B NPOCTpaHCTBE"
5 MoBTopeHue Tembl "CkanspHoe 1
npon3BegeHne BEKTOPoB"
3 [MoBTOpeHWe Tembl "BbluncreHmne yrna 1
MeXay BeKTopamu B NpocTpaHcTee"
4 I‘IOBTopeHM(i Tembl "YpaBHEHVE NPAMOIA, 1
NPoOXoAdALLen yepes Be TOUKK"
5 YpaBHeHWe NN0CKOCTUN, HOPMasb, 1
ypaBHeHWe NI0CKOCTN B OTpe3Kax
5 YpaBHeHwWe NI0CKOCTU, HOPMaSb, 1
ypaBHEHWe NI0CKOCTN B OTPe3Kax
7 BekTopHOoe npown3seneHue 1
g JInHeiiHble HepaBeHCTBa, TMHENHOe 1
nporpaMmMupoBaHue
9 JInHeiiHble HepaBeHCTBa, IMHENHOE 1
nporpaMMupoBaHue
10 AHaIMTUYeCKMe MeTobl pacyéTa yrna 1
MeXxay NPAMbIMA B MHOTOrpaHHUKax
1 AHanMTUYeCcKne MeTobl pacyéTa yrna 1
MeXay NJI0CKOCTAMW B MHOMOrpaHHMKaxX
12 dopmMyna paccTosiHNA OT TOUKM [0 1




MNOCKOCTU B KOOPAMHATAX
HaxoxaeHue pacCTosHUIA OT TOUKM 10

13
MIOCKOCTU B Kybe

1 HaxoxaeHue paCCTOFIHVI\f/:I OT TOYKW [0
MIOCKOCTY B NPaBUILHON NUpamnie

15 KoHTposnbHas pabota "AHanntnyeckas
reometpus"

16 CeyeHuns MHOrorpaHH1KOB: CTaHAapTHbIe
MHOrOrpaHHUKN

17 CeyeHuna MHOrorpaHHMKOB: MeTO/, CnefloB
CeyeHns MHOrorpaHHUKOB: CTaHAapTHbIE

18 MIOCKOCTU, NepeceyveHns npambIX 1
M10CKOCTEiA

19 MapannensHble NpAMbIE U MI0CKOCTU:
napasinenbHble ceyeHus

20 Hapqpneanble npfnvn:le 1 NJTIOCKOCTMU:
pacyéT OTHOLLUEeHUI
MapannensHble NPAMbIE U NIOCKOCTU:

21 YIbl MeXAy CKpeLLvBatoLwmnmncs
npsAMbIMU
MepneHANKyNApHbIe NPAMbIE Y

99 NNOCKOCTU: CTaHAAPTHbIE I'Iapblu
nepneHANKYNAPHbIX NIOCKOCTEN U
NPAMbIX, CAMMETPUM MHOTOrPaHHNKOB
MepneHAnKynApHbIe NpAMbIE Y

23 NJI0CKOCTU: TEOpema 0 Tpex
nepneHAnKynapax

24 MNepneHAnKynapHbIe NPAMbIE U




25

26

MIOCKOCTW: BbIMUCNEHUS [/IMH B
MHOFOrpaHHMKax

[NoBTOpeHMe: nnoLlaam
MHOrOYro/ibHUKOB, hopMy/ibl /15
nnowlaaen, coobpaxeHnsi nogobus
MoBTOpeHMe: nnowagn
MHOrOYro/ibHUKOB, (hOpMY/ bl A4/15
nnowiagen, coobpaxeHms nogobus

27

MoBTOpeHMe: Nnowagn
MHOr0Yro/IbHUKOB, (hOpPMY/Ibl ANS
nnowiagen, coobpaxeHnst nogobus

28

rnowaam ceveHniA MHOrOrpaHHMKOB:
NAoWaan NOBEPXHOCTEN, paspe3aHns Ha
4acTK, COObpaXkeHNs Nogobms

29

rnowaam ceveHniA MHOrOrpaHHMKOB:
MaoWwaan NoBEPXHOCTEN, paspes3aHns Ha
4acTu, CoobpaxkeHMs nogobus

30

KoHTponbHas paboTa "lMoBTOpeHuE:
MHOIOrpaHHMKK, CeYeHUs
MHOrorpaHHuKos"

31

32

O6bEm Tena. O6bEM NPSAMOYTO/IbHOMO
napannenenunesa

3agaun 06 yaBoeHUM Ky6a, 0 KBaapaType
Ky6a; 0 TPMCEKLMU yrna

33

CTepeoMeTpryecKue 3afaun, CBA3aHHbIE C
00BLEMOM MPSAMOYTO/IbHOrO
napannenenunega

34

|_|pI/IK]'Ia.,£I|HbIe 3aflavyu, CBA3aHHbIE C




BblUMC/IEHEM 06bEMA NPAMOYroJibHOro
napannenennnena

35 O6BbEM NPSAMON NPU3MbI

36 CTepeomeTpryeckue 3aaaun, ceasaHHbIe C
BblUMCNEHNEM 06BEMOB MPAMOIA NPU3MbI

37 MpuKknagHble 3a4a4m, CBsi3aHHbIe C
06BEMOM NPSMOIA NPU3MbI
BbluncreHve 06bEMOB Ten € NMOMOLLbHO

38 onpesenéHHoro nHterpana. O6wLém
HaK/IOHHOMN NPU3MbI
BbluncneHve 06bEMOB Ten € MOMOLLbHO

39 onpefenéHHoro nHTerpana. O6wLém
nupaMmuapl

40 ®opmyna 06bEMa nupammisl. OTHOLLEHNE
06bEMOB Npammz, ¢ 06LLMM YTI0M

a1 dopmyna 06véma nupammabl. OTHOLLEHME
06bEMOB Npammz, ¢ 06LWMUM YrioMm

42 CTepeomeTpryeckue 3agayn, ceasaHHbIe C
06BEMaMM HaKNOHHOW NPU3Mbl

43 CTepeomeTpryecKue 3agaun, ceA3aHHbIe C
06bEMaMK NpaMunbl
MpuknagHble 3aga4n rno teme "O6BLEMBI

44 Ten", cBsi3aHHble C 06BbEMOM HaK/TIOHHOA
NpU3Mbl

45 MpuknagHble 3aga4m no Teme "OOBLEMBI
Ten", cBA3aHHble C 06bEMOM NUpamMnbl

46 MpumeHeHne 06LEMOB. BblumncneHme

pacCcToAaHMA A0 NIOCKOCTHU




KoHTposnbHas pabota "O6bEM

47 R
MHOrorpaHHvKa
LinnmHapryeckas NOBEPXHOCTb,

48 obpasytoLme LNINHAPUYECKON
MOBEPXHOCTYU

49 LinnnHap. MpsMoii Kpyroeon UmMnuHAap.
Mnowaab NOBEPXHOCTU LMMHAPA

50 KoHuyeckas noBepxHOCTb, 06pasytoLme
KOHWYECKOI NoBepXHOCTU. KoHyC

51 CeyeHne KOHXC& NI0CKOCTbIO,
napan/iefibHoOi MI0CKOCTY OCHOBaHUS

57 Y CeUEHHbIN K0|-!yc. N306paxeHne
KOHYCOB 1 YCEYEHHbIX KOHYCOB

53 I'Inou_\el,qb GOKOBOV NOBEPXHOCTU U
MOJIHOM MOBEPXHOCTU KOHYCa

54 I'Inom,zi,qb OOKOBOI NOBEPXHOCTM U
MOJIHOM MOBEPXHOCTU KOHYCa
CTepeoMeTpUYECKME 3a8[a4um Ha

55 [l0Ka3aTe/Ib,CTBO U BbIYMC/IEHNE,
MOCTPOEHMEM CEYEHWNIA UMNNHAPA, KOHYCa
CTepeomeTpuyecKme 3aga4m Ha

56 [0Ka3aTeNibCTBO W BbIUMC/IEHNE,
MOCTPOEHMEM CEYEHWNIA UMNNHAPA, KOHYCa

57 MpuKnasgHble 3a4a4m, CBSA3aHHbIe C
LUMAVHAPOM

58 MpuKnagHble 3a4a4m, CBA3aHHbIe C
LUWAVHAPOM

59 Copepa 1 wap




60

MepeceyeHmne cepbl 1 Lapa ¢
MNOCKOCTbIO. KacaHue Wwapa v cepsl
MNOCKOCTbIO. Bya v n306paxeHue Lapa

61

62

MepeceyeHmne cepbl U LLapa ¢
MNOCKOCTbIO. KacaHue Wwapa v cepsl
MNOCKOCTbIO. Bya 1 n306paxeHue Liapa

YpaBHeHwue ciepsl. Mowaas chepbl 1 eé
yacren

63

CumMeTpUs chepbl 1 LWapa

64

CTepeoMeTpUYECKME 3824 Ha
[10Ka3aTeNibCTBO W BbIUMC/IEHNE,
CBSA3aHHbIe CO Chepoit 1 LapoMm,
MOCTPOEHMEM UX CEYEHUI MNOCKOCTHHO

65

CTepeoMeTpUYeCKMe 3aaum Ha
[10Ka3aTeNibCTBO W BbIUMC/IEHNE,
CBSA3aHHbIe CO Chepoit 1 LLapoMm,
MOCTPOEHMEM UX CEYEHUI MNOCKOCTHHO

66

67

68

MpviKnagHble 3agayn, CBsi3aHHbIE CO
cthepoli 1 Lwapom

MoBTOpeHMe: OKPYXXHOCTb Ha NIOCKOCTY,
BbIUMC/IEHUS B OKPY>KHOCTK, CTaHAapTHbIE
nogobus

Pa3nnuHble KOMGUHALWW TEN BPALLEHNS U
MHOFOrPaHHIKOB

69

3afaun no Teme "Tena v NOBEPXHOCTHU
BpaLLeHns"

70

3afaum no Teme "Tena n NOBEPXHOCTU
BpaLeHuna"




71

72

73

KoHTponbHas paboTa "Tena un
NMOBEepPXHOCTW BpaLeHna"

O6béM unnnHgpa. Teopema 06 06bLEME
npsAMOro unamMHapa

BbluncneHre 06bEMOB TeN C NOMOLLBH
onpefenéHHoro nHTerpana. O6wLém
KOHyca

74

Mnowaan 60KOBOI 1 NOMHOM
MOBEPXHOCTN KOHYCa

75

CTepeomMeTprYecKme 3aaun, CBs3aHHbIe C
BblUMCIEHEM 06BEMOB LUMMHAPA,
KOHyca

76

77

MpuknagHble 3aga4v no Teme "O6bLEMBI U
nnowaan nosepxHocTen Ten"

O6bEM Luapa 1 WapoBOro CeKTopa.
Teopema 06 06bEMe Lapa. MNMnowaab
cthepbl. CTepeomeTpUYECKUE 3a4a4u,
CBSA3aHHbIE C BblUKC/IEHWEM 06BEMOB
LLapa, LapoBOro CerMeHTa 1 LWapoBoro
cekTopa

78

MpuknagHble 3aga4m no Teme "OObLEMBI
Ten", cBsA3aHHble C 06bEMOM LUapa v
nnowaabko cpepbl. COOTHOLLEHNA MEXAY
naowasgamMm noBepxHocTel N 06bLEmMamu
MOAOGHBIX Ten

79

Mofo6HbIe TeNla B NPOCTPaHCTBE.
3meHeHMe 06bEMa npu nogobmu.
CTepeoMeTpuyecKue 3afaun, CBA3aHHbIE C
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BblUMCNeHMeM 06BEMOB TeN U NoLLaei
MOBEPXHOCTEN

KoHTposnbHas pabota "lMnowagn
MOBEPXHOCTU 1 06BEMBI KPYT/ibIX Ten"
[BxeHNs npocTpaHcTBa. OTOBpaXKeHMs.
[BWXeHNS 1 paBeHCTBO (uryp. Obuime
CBOICTBA [ABVMXXEHWIA
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Bubl ABMXXEHWIA: NapannesbHbIi
MepeHoc, LeHTpabHas CUMMETPHS,
3epKasibHas CMMETpUS, MOBOPOT BOKPYT
MpsMon
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MpeobpaszoBaHua nogobus. Mpsamas u
cthepa Jitnepa
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CeoMeTpUYecKme 3afaqm Ha NprMeHeHne
[ABVXEHUS

KoHTponbHas paboTa "BeKkTopbl B
npocTpaHcTee"
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O6o6uiatoLee noBTopeHre 11 NoHATKIA K
MeTOA0B Kypca reometpum 10-11
K/laccoB, cucTemaTmnsaums 3HaHWiA:
"MapannensHOCTb NPSAMBIX U NAOCKOCTENR
B MpocTpaHCcTBe"

O606watoLLee NoBTOpPeHME 11 MOHATUI 1
METOA0B Kypca reometpum 10-11
K/1accoB, cucTemMartm3aLms 3HaHui:
"BekTopbl B NpocTpaHCTBE"

O6o6watoLLee NoBTOpPeHME 11 NOHATUI 1
METOA0B Kypca reometpum 10-11
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K/laccoB, cucTemaTusaums 3HaHWiA:
"BekTopbl B NpocTpaHcTBe"

O6o6uatoLee NoBTopeHre 11 NoOHATWIA K
MeTO/0B Kypca reometpumn 10-11
K/laccoB, cucTemaTusaums 3HaHWiA:
"O6beM MHOrorpaHHmka"

O6o6LatoLee noBTopeHre 11 NoOHATHIA K
MeTO/0B Kypca reometpumn 10-11
K/1accoB, cucTemMaTm3aLms 3HaHuin:
"O6beM MHOrorpaHHmka"

O6o6LyatoLee NoBTopeHre 11 NOHATHIA K
MeTO/0B Kypca reometpumn 10-11
K/1accoB, CMCTeMaTm3aLms 3HaHWi:
"Tnowaam noBepxHoOCT! N 06bEMBI
Kpyrnbix Ten"
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O6o6LatoLee nosTopeHre 11 NOHATHIA K
MeToz0B Kypca reomeTpun 10-11
K/1accoB, cucTemaTmsaums 3HaHWiA:
"Tnowagmn noBepxHOCTN N 06bEMDI
Kpyrnbix Ten”
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MTorosasi KOHTpoNbHas paboTa
WTorosast KOHTpONbHas paboTa
MoBTOpEHME, 0606LLEHNE 1
cucTematunsaums 3HaHuin

WcTopusi pa3BuTUS CTEPEOMETPUN KaK
HayKu 1 e€ posib B PasBUTUN

COBPEMEHHbIX MHXXEHEPHbIX U
KOMMNbKOTEPHBLIX TEXHO/OT WA
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WcTopus pasBuTHS CTEPEOMETPUMN KaK
HayKMN 1 eé po/b B PasBUTUN
COBPEMEHHbIX MHXXEHEPHBIX W
KOMMbIOTEPHBIX TEXHOMOT U
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McTopus pasBuTHS CTEPEOMETPUMN KaK
HayKMN 1 eé porb B PasBUTMN
COBPEMEHHbIX MHXEHEPHBIX W
KOMMbIOTEPHBIX TEXHOMOT Ui
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McTopus pasBuTHS CTEPEOMETPUM KaK
HayKu 1 € po/ib B PasBUTUM
COBPEMEHHbIX MHXXEHEPHbIX W
KOMMbOTEPHBIX TEXHOMOT WA

100
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WcTopus pasBuTKS CTEPEOMETPUM KaK
HayKM 1 eé po/ib B pasBUTMV
COBPEMEHHbIX MHXXEHEPHBIX 1
KOMMbIOTEPHBIX TEXHONOT Ui

WcTopus pasBuTKS CTEPEOMETPUM KaK
HayKM 1 eé po/ib B pasBUTMV
COBPEMEHHbIX MHXXEHEPHBIX W
KOMMbIOTEPHBIX TEXHONOT Ui

102

VicTopus pa3BUTUS CTEPEOMETPUN KaK
HayKW 1 e€ posib B PasBUTUN
COBPEMEHHbIX NHXKEHEPHbIX 1
KOMMbIOTEPHbBIX TEXHO/OI WA

OBLLUEE KOJIMYECTBO YACOB NO
NMPOrPAMME

102
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