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MNOACHUTEJIBHAS 3AIINCKA
PaGouasi nporpaMmma cocTaBjieHa Ha OCHOBe:

- ®enepanbabiii 3aK0H «O06 ob6pa3zoBanuu B Poccutickoit deaepannum» ot 29.12.2012 Neo
273-D3 (c UI3MEHEHUSAMH U JOTIOTHEHUSMHN ),

- @enepalibHbIl TOCYNApCTBEHHBI O00pa30BaTENbHBIN CTAaHAAPT CpPEIHEro oOIIero
oOpa3zoBanus (yTB. mpukazoM MuHHcTepcTBa 00pasoBanus U Hayku P® ot 17 mas 2012 r. Ne
413) C U3MEHEHHUSIMH U JOTIOTHEHUSIMH,

- @enepanbHas o0Opa3zoBaTeNbHAs TporpamMma CpeaHero ooOmero oOpa3oBaHUs,
yTBepkIeHa nprukazoM Munnpocsemenus: Poccun ot 18.05.2023 mox Ne 371)

- Canurapusblie npasuia 1 HopMbl Canllun 1.2.3685-21 «I'uruennyeckue HOpMaTUBBI U
TpeboBaHusl K oOecreueHUro 0e30macHOCTH W (WiM) OEe3BPEIHOCTH IS 4YejoBeKa (DakTopoB
cpeapl OOMTaHUS», YTBEPKACHHBIC MOCTAHOBICHHEM [ TaBHOTO rOCy1apCTBEHHOTO CAHUTAPHOTO
Bpaua Poccwuiickoit @eneparuu ot 28.01.2021 Ne 2 (nanee — Canllun 1.2.3685-21).

- Ilopsinmok opraHM3anMd M OCYHIECTBICHHS OOpa30BaTEIBHOW JESTEIHHOCTH 10
OCHOBHBIM 00111€00pa30BaTeNIbHBIM MporpaMmaM - oOpa3oBaTellbHbIE MPOrPaMMbI HAYaIbHOTO
o0miero, OCHOBHOTO o0miero u cpeanero obOmiero oOpasoBanusa ( Ilpuka3 Munucrepcrsa
npocsemenus Poccuun ot 22.03.2021 Ne 115, 3apeructpupoBan MunucrepctsoM octuiuu PO
20.04.2021r. Ne 63180)

- IIpuka3 Munnpocsewmenuss Poccuu ot 21.07.2023 Ne 556 "O BHeceHMM U3MEHEHUH B
npuioxkeHuss Ne 1 u Ne 2 x npuka3zy MunucrepctBa npocsemienust Poccuiickoit ®denepanuu ot
21 centsOps 2022 r. No 858 "OO yrBepxkiaeHuU ¢eaepanbHOro TMepedyHs Yy4eOHUKOB,
JIOTIYIIEHHBIX K MCIOJb30BAaHUIO IIPU PEaTU3alUU UMEIOIIUX FOCYAAPCTBEHHYIO aKKPEIUTAIUIO
00pa30oBaTeNbHBIX NPOrPaMM HayajgbHOro OOIIEro, OCHOBHOI'O OOLIEro, cpeaHero oOIIero
o0pa3oBaHUsl OpraHM3alUsAIMH, OCYIIECTBISIOUIMMH O0Opa3oBaTeIbHYI0 JAESITEIbHOCTb, U
YCTAHOBJICHHsSI ~ TPEAETbHOIO  CpPOKa  HCHOJb30BAaHMUA  MCKIIOYEHHBIX  y4eOHHUKOB"
(3apeructpupoBano B Muntocte Poccun 28.07.2023 Ne 74502)

- OcHoBHas o6pazoBatenbHas nporpamma COO MBOY «KmoueBckas COLLD.

- YcraB MBOV «Kitouesckast COLI»

I'eomeTrpust sBnsieTCS OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CpeIHEro 00Iero oopazoBaHusl,
TaKk Kak O0OeCmeymBaeT BO3MOXKHOCTh HM3YYCHHS JUCIUILUIMH  E€CTECTBEHHO-HAYYHOU
HANPaBIEHHOCTH U TMPEIMETOB TYMaHUTApHOTO IWKia. [IOCKOIBKY JIOTMYECKOE MBIIIEHHE,
dopmupyemMoe TpH HM3YYCHHH OOYYAIOIIMMHUCS TIOHSATHHHBIX OCHOB T'€OMETPUH, TIpHU
JIOKa3aTeIbCTBE TEOPEM M TOCTPOCHHUHU LEMOYKU JIOTUYECKUX YTBEPXKICHUH NpHU peleHUH
TEOMETPUYECKUX 3a/lad, YMEHHE BBIIBUTaTh W ONPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO
UCTIOJIB3YIOTCSl TIPU PEIIEHUH 3a/1ad €CTeCTBEHHO-HAYYHOT'O IIMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Ilens ocBoeHus mporpaMMmel yuyebHoro kypca «I'eomerpusi» Ha yriyOn€HHOM YpOBHE —
pa3BUTHE WHIMBHUIYaJbHBIX CIIOCOOHOCTEH OOYyYalOMIMXCSl TPU HW3YyYEeHHUH TEOMETPUH, Kak
COCTaBIISAIONIEH MpeaMeTHON obnactu «MareMaTka M WHGPOpPMATHKa» dYepe3 oOecreueHHe
BO3MOXXHOCTH MPHOOPETEHUs U HMCMOJIb30BaHUS 0ojiee IIyOOKMX TeOMETPHUYECKHX 3HaHUM U
NecTBUH, crenn(UYHBIX T'€OMETPHH, U HEOOXOAMMBIX Ul YCHEUIHOro Mpo(hecCHOHAIBLHOTO
00pa3oBaHMs, CBSI3aHHOTO C UCIOJIB30BaHNEM MaTEeMAaTHUKH.

[TpropUTETHBIME 33/Ja4aMi Kypca T€OMETPUHU Ha YIIIyOIEHHOM YpOBHE, PACHIHPSIONIUMU
U YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHS, SIBJISIOTCS:

pacliipeHre TPEACTABICHUS O TeOMETPHUH KaK 4YacTH MHPOBOH KYJIbTYpPHl H
dbopMUpOBaHNE OCO3HAHUS B3aMMOCBSA3H T€OMETPUH C OKPYKAIOLTIM MHPOM;

dbopMUpOBaHUE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypaX Kak O BaKHEHIIHX
MaTeMaTUYeCKUX MOJENSAX, [MO3BOJSIONIMX OMNHCHIBAaTh W H3y4yaTb pa3Hble SBICHUS
OKpY’KalOIIero MHpa, 3HaHHE MOHATHHHOTO ammapara 1mo paszaeny «CTrepeoMeTpHs» y4eOHOro
Kypca reOMeTpHH;



dbopMupoBaHUE yMEHHUSI BIIAJETh OCHOBHBIMU MOHATHUSMU O MPOCTPAHCTBEHHBIX (UTypax
U WX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (HOpMyl U YMEHHE HX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOUTh HECTaHJAPTHBIE CIOCOOBI PELICHUS 3a1ay;

dopmupoBaHHE YMEHHs paclo3HaBaTh Ha 4YepTekaX, MOACNSAX WU B PEATbHOM MHpE
MHOTOTPaHHUKY U TeJIa BPaleHHsI, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJIEIIN;

¢dopmupoBanue INOHMMAaHUS  BO3MOXHOCTHU aKCHOMaTUYECKOT O IIOCTPOEHHUS
MaTeMaTUYeCKUX TeOopHuil, GOopMUpOBaHHME MOHMMAHHUS POJU AKCUOMATUKH TpPU IMPOBEICHUU
pacCyKICHUN;

dbopMupoBaHHEe yMEHHMs BIIAJIETh METOJAAMH JI0OKA3aTelIbCTB U AITOPUTMOB pPEIICHUS,
YMEHHUSI MX T[PUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE pACCYKIEHUS B XOJAE pELICHUs
CTEpEOMETPUYECKUX 3aJady W 3aJad C [PaKTHUYECKUM cojepxkaHueM, (popMupoBaHUE
IPEJCTaBICHUs] O HEOOXOJUMOCTU JOKa3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKU B TPOBEJCHUH IEAYKTUBHBIX PACCYXKICHMUIA;

pa3BUTHE W COBEPIICHCTBOBAHWE WHTEIUICKTYAIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH
0o0y4aromuxcs, MO3HABATEIbHOW aKTUBHOCTH, HCCIEIOBATEIbCKIUX YMEHHH, KPUTUYHOCTH
MBIILUIEHUS], UHTEPECa K U3YUEHHUIO T€OMETPUH;

dbopMupoBaHre (QYHKIIHMOHATBHOW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETPUU: YMEHUs
pacno3HaBaTh MPOSIBICHUS TE€OMETPUYECKMX IOHSTUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pealbHBIX JKU3HEHHBIX CUTYalMsIX U MPH U3yUYEHUU APYTUX yUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS pEAIbHBIX CHUTYyalUil, HCCIeI0BaHUs
MOCTPOCHHBIX MOJIETICH, UHTEPIPETAINH [TOJTYYSHHBIX PE3yJIbTAaTOB.

OCHOBHBIMHU COZIEpPKATEIbHBIMU JIMHUSIMU yudeOHoro kypca «l'eomerpusi» B 10-11
kjaccax sABisAOTCs: «[IpsMple M IUIOCKOCTH B MpOCTpaHCTBE», «MHororpanaukm», «Tena
BpallleHus», « BEKTOpbI U KOOPAUHATHI B IPOCTPAHCTBEY, «/IBUKEHUSI B IPOCTPAHCTBEY.

CopmynupoBannoe Bo @I'OC COO tpeboBaHME «yMETh ONEPHUPOBATH MOHATUAMUY,
peJeBaHTHBIMU F€OMETPHUH Ha yriyOon€éHHoM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJIepXKATelIbHbIM JIMHUSAM Yy4eOHOTro Kypca, a (OpPMHpPOBAHHE JIOTMUECKUX YMEHMH
pacnpenensercs HE TOJbKO 10 COAEPXKATEIbHBIM JIMHUSAM, HO W IO TrojaM OOyYeHHS.
Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIEE IPEIMETHBIM  pe3yjbTaTaM  OCBOEHUS
®enepasibHON pabouell MporpaMMbl, pacipeneléHHbIM 0 ToAaM 00y4YeHUs, CTPYKTYpPUPOBAHO
TakuM 0O0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BOIpOCaM OOydarouuecs
oOpalainuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
HNOHATUSAMHM W HaBBIKAMH TIIOCJIEAOBATEIbHO M IOCTYNATeNbHO, C COOJIIOJCHHEM NPUHIINIIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPHUUYECKUX
IpeCTaBiIeHU 00yUaIOIMXCsl, pacliupss U yrayonss e€, oOpa3ys MpOYHbIE MHOXKECTBEHHbBIE
CBSI3H.

[Tepexon K M3y4EeHUIO TEOMETPUHN Ha YTITyOJIEHHOM YPOBHE MO3BOJISET:

co3math ycnoBus i auddepeHnuanud  00ydeHUs, MOCTPOSHUS WHIWBHIYATbHBIX
o0pa3oBaTeNbHBIX IpOTrpaMM, O00ecHeunTh yIIIyONE€HHOE HW3ydYeHHE TEeOMETpPUM  Kak
COCTaBJISIIONIEH yueOHOTO TIpeMeTa «MaTeMaTukay;

HOJArOTOBUTH OOYYAIOMIMXCS K MPOJOJIKEHUIO M3YyYeHHS MaTeMaTHKH ¢ y4€TOM BBIOOpa
Oynymieit mpodeccun, obecrieunBasi TPEEMCTBEHHOCTh MEXIy OOmMM M TPO(ecCHOHATbHBIM
o0Opa3oBaHHEM.

Ha wu3ydenune ydeOHOro xypca «l'eomerpusi» Ha yriyOnéHHOM ypoBHe otBomutcs 204
yaca: B 10 xiacce — 102 gaca (3 yaca B HeIeINiO).

COJAEP)KAHUE OBYYEHUA

10 KJIACC

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE



OCHOBHBIE TOHATUS cTEpeoMeTpuu. Touka, mpsiMasi, IIOCKOCTh, TPOCTPAHCTBO. [loHATHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHOe pacnosoeHue NpsAMbBIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUICIbHbIE U
cKpeluBaromuecs npsamsele. [IpuzHaku ckpemuBaronuxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApaUIEIbHOCTD TPEX
OPSAMBIX, APAJLIEIBHOCTh NPAMOM M IOckocTH. [lapamiensHO€ MW LEHTPAJIBHOE
IPOEKTHPOBaHUE, n300paxkeHue Guryp. OCHOBHbIE CBOWCTBA MapauIeIbHOIO MPOEKTUPOBAHUSL.
N300paxkenne Guryp B napawieIbHOW MPOEKIMU. YTIIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJI
MEXy IpsAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEM: NapauleabHbIE INIOCKOCTH,
CBOWCTBA MapaieNbHBIX TuIockocTel. [IpocTeiiiie mpocTpanCTBEHHBIE (PUTYpBI HA MIIOCKOCTH:
TETPadp, NapajuleIeIuIe, IOCTPOCHUE CEUECHU.

IlepneHguKyIsIpHOCTH IPSAMOM M IUIOCKOCTH:  INEPHEHIUKYJSIPHBIE IpSIMBIE B
IIPOCTPAHCTBE, MpsAMbIE NApaUICIbHBIE M MNEPHEHIUKYJSPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHEHAUKYJSIPHOCTH NPSIMOM M IJIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJSIPHON
IUIOCKOCTH. OpTOroHalbHOE NPOEKTUpOBaHUE. [lepneHauKyissp U HaKJIOHHBIE: PAaCCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHAE OT MPSIMOH 10 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTD.
[TeprnieHAUKYISIPHOCTD TUIOCKOCTEN: NIPU3HAK NEPIEHAUKYIISIPHOCTH ABYX IIOCKOcTed. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

VYTIIbl B IPOCTPAHCTBE: YIo MEKIY IPSIMOU U IUIOCKOCTBIO, IBYTPAHHBIN yTIOJI, IMHEHHBIN
yroi JABYIpaHHOTo yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yriyia. CBOMCTBa IJIOCKMX M JIBYTPaHHBIX YIJIOB TPEXTPaHHOro yria. Teopembl
KOCHHYCOB Y CUHYCOB JUJIsl TPEXTPAHHOTO YIUIA.

MHuororpanHuKu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipm3sma: n-yroiapHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Npu3Mbl. Ilapannenenumnen,
NPSMOYTOJIBHBIA MapajulesIeNinel W ero cpoWcrBa. Kparyaillume nyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. IMupamupma: n-
yroJibHasi TUpaMua, IpaBuibHas U yceu€HHast nupaMmuipl. CBoiicTBa péOep u OOKOBBIX I'paHei
IIPaBWIBHOM nupaMuel. [IpaBuibHBIE MHOTOTpaHHMKHU: IpaBWIbHAs NPU3Ma WM INPaBHUIIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHASI MUPaMKJia U IPaBWIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’3Jp, JOAEKAdAP U UKOCADIP.

Brruncnenue 3neMeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHand, yriel. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsMOI mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAIN YCCUEHHOU TUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CHMMETPHUH IPABWIBHBIX MHOTOIPAHHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNUIeaa, CHUMMETPHS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUIIBHON TUPaAMUBI.

BekTops! M KOOPAMHATEI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HaIlpaBIECHHBIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHS C BEKTOpAaMH: CIIOKEHUE W BBIUUTAHHE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHO)XEHHME BeKTOopa Ha uucio. CBolicTBa clokeHHs BeKTopoB. CBolicTBa
YMHOKEHUSI BEKTOpa Ha 4yucio. [loHaTne komiuianapHsle BEKTOpBI. IIpu3Hak KoMImaHapHOCTH
TpéXx BekTOpoB. IIpaBwiio napamnenenunena. Teopema O pa3loKEHUM BEKTOpa IO TpPEM
HEKOMIUIAaHApHBIM  BekTopaMm. [IpsMoyrompHas cucrema KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MeXAy KOOpAWHATAMHM BEKTOpAa U KOOPAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKansipHOE IPOU3BEICHUE BEKTOPOB.



ILTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUA YYEBHOI'O KYPCA «I'EOMETPHU»
(YI'IYBJIEHHBIN YPOBEHDb) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpa:knanckoe BOCIIUTAHUE:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOW  IMO3HMIMK  OOYydalomerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHICKOro OOIIECTBA, MPEACTaBICHHE O MAaTeMAaTHYECKHUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYpP, SBICHUM, WPOLEAYyp TPakKIaHCKOro oOIecTsa
(BBIOOPHI, OMPOCHI W JIPYroe), YMEHHE B3aUMOJIEUCTBOBATh C COLMAIBHBIMH WHCTUTYTaMH B
COOTBETCTBHUH C X (DYHKITUSIMHU U HA3HAUYCHUEM,

2) naTpuoTHYECKOE BOCTIMTAHUE:

c(OPMUPOBAHHOCTh POCCUHCKON TPAKIAHCKOW HACHTUYHOCTH, YBAXKECHHSI K MPOILIOMY H
HACTOSIIEMY POCCHUUCKOM MAaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHUSM POCCHUCKHX
MaTe€MaTUKOB U POCCUKMCKON MaTEMaTUUYECKOM IIKOJIbI, UCIIOJIb30BAaHUE ITUX JOCTHKEHUH B JPYrUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIMTAHHUE:

OCO3HaHWE JIYXOBHBIX IICHHOCTEH POCCUUCKOTO Hapoaa, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOI0 NMOBEJCHHUS, CBI3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM JIOCTUKEHUN HAYyKU
U JeSTEIBHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYIyIIIEro;

4) >cTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOILICHHUE K MHPY, BKJIIOYAs SCTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3a/lay, pPELICHUM, paccyXIeHUH, BOCHPHUHUMUYUBOCTH K MATEMATHUYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pusuveckoe BocnuTAHME:

c(hOpMHUPOBAHHOCTb YMEHUS TPUMEHSATh MaTEMAaTUUYECKUE 3HAHUS B MHTEpECax 3JJ0POBOTO U
0e30MmacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3JI0POBBIO (3J0POBOE MHUTAHUE,
cOamaHCUPOBAaHHBINA PEXXUM 3aHATHI U OTJbIXA, peryjsipHas Qu3ndeckas akTUBHOCTD), (hU3ndeckoe
COBEPILIEHCTBOBAHUE MPHU 3aHATUAX CIOPTUBHO-03JOPOBUTEIBLHOMN JESTENBHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TPYZy, OCO3HAHWE IIEHHOCTH TPYAOTIOOWs, MHTEpEC K Pa3IMuHBIM cdepam
poECCUOHANIBHON JIeITEIbHOCTH, CBSI3aHHBIM C MAaTeMaTHKOW M €€ TPHIOKEHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBIOOP Oyayiiei mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE
IJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaT€MaTHMUYE€CKOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO HA
MPOTSHKEHUM BCEH KU3HHM, TOTOBHOCTh K AKTMBHOMY YYAacTHIO B PEIICHUM MPAKTHUUYECKUX 3a7ad
MaTeMaTU4eCKOU HaNpaBJIEHHOCTH;

7) 3K0JI0OTHYeCKOe BOCTIMTAHHUE:

c(hOPMHUPOBAHHOCTDh  AKOJIOTHYECKON  KyJbTYpPhl, TIOHUMAHWE BJIUSHUSA  COIMAIBHO-
SKOHOMUYECKHX TMPOIECCOB HAa COCTOSHHME NPUPOJHOM W COLUAIBHOM Cpeibl, OCO3HAHHE
I00ATHHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM, OpUEHTAllMS Ha TPUMEHEHHUE MaTeMaTHYeCKUX
3HAHUU JJIS pelIeHHsl 3a/1a4 B 00J1acTU OKpYKAIOIIeH Cpelbl, MIIaHUPOBAHUE TIOCTYIIKOB U OLIEHKH
WX BO3MOXHBIX TTOCJICICTBHU JIJIs1 OKPYIKAIOIIECH CPEbL;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKU U OOIIECTBEHHO! MPaKTUKU, TOHUMAaHHE MAaTeMAaTHUECKON HAyKU KakK cepbl YeIOBEYECKOM
JIEATEIIbHOCTH, ATAINOB €€ pa3BUTHUSA U 3HAUUMOCTH JJIsl pa3BUTHUS [IMBWIN3AIIUH, OBJIAICHUE SA3bIKOM
MaTeMaTUKd W MaTeMaTH4YeCKOW KyJIbTYpOll KakK CpeJCTBOM TIO3HAHUS MHUpPA, TOTOBHOCTH
OCYILECTBJISATh MPOEKTHYIO U UCCIIEA0BATEIbCKYIO AEATEIbHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI



ITo3HaBaTe/IbHbIEe YHHBEpPCAJIbHbIE YUeOHbIe JeiicTBUS

ba3oBble Jiornueckue 1eMCTBUSA:

BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTHYEeCKHX OOBEKTOB,
MOHATHIA, OTHOLICHUH MEXy MOHATUSAMH, (POPMYITHPOBATH ONMPEACICHUS MOHITHIA, YCTAHABINBATH
CYILIECTBEHHBI MPU3HAK KIACCHU(UKALMU, OCHOBAHUS NJs OOOOIIEHUS W CPABHEHUS, KPUTEPUU
MIPOBOIMMOTO aHAJIN3A;

BOCIPUHUMATH, (QOPMYIMpPOBaTH U NPeoOpPa3OBbIBATh CYKICHUS: YTBEpPAUTEIbHBIE H
OTpHULaTeNIbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MAaTEMaTUYCCKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U TPOTUBOpEUHsl B (Qakrax,
JAHHBIX, HAOIIOACHUSX U YTBEPXKACHUAX, MpeUlaraTb KPUTEPUU JJIs BBISBICHHS 3aKOHOMEPHOCTEN
U IIPOTUBOPEYML;

JienaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX WU HHAYKTHBHBIX
YMO3aKJIFOUCHUH, YMO3AKITIOYEHUH 10 aHAJIOTUH;

MIPOBOAUTHh CAMOCTOSTENBHO JOKA3aTEIbCTBA MaTEMaTHUYECKUX yTBEPKACHUN (IPSIMbIE U OT
MPOTHUBHOTO), BBICTpaWBaTh AaPryMEHTALMIO, MPUBOAUTH TMPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpATh CIIOCO0 pernieHusl Y4eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BAPHUAHTOB PEIICHHSI,
BBIOMpaTh HanboJiee MOAXOISAIINIA ¢ YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibCKue AeiCTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIIEAOBATEIbCKUNA HHCTPYMEHT MO3HAaHMS, (HOPMYIUPOBATH
BONIPOCHI, (UKCHPYIOIIME MPOTUBOPEUYUE, MPOOIeMy, YCTaHABIMBAaTh HMCKOMOE | JIaHHOE,
(bopMHUPOBATh TUNIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOJIUTH  CAMOCTOATENBHO  CIUIAHUPOBAHHBIM ~ DKCIIEPUMEHT, HCCIEJOBAaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4ecKoro oOOBEeKTa, SBJICHMS, MPOIECCa, BBIIBICHUIO
3aBUCUMOCTEHN MKy 00beKTaMu, IBICHUSMH, ITPOIIECCAMH;

CaMOCTOSITENNLHO (POpMYTUpPOBaTH OOOOIIEHHS U BBIBOJBI MO pE3yJibTaTaM MPOBEAEHHOTO
HaOJIIOJICHUs, WCCIICIOBAHUSA, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTAaTOB, BBHIBOJOB U
0000IIIeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE TPOIIECCA, a TAKKE BBIJBUTATH MPEATIONOXKEHHS O €T0
Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanueii:

BBISBJIATH JeUIUTH MHDOPMALIUU, JAHHBIX, HEOOXOIUMBIX NIl OTBETAa Ha BOIIPOC W IS
perieHus 3a1a4u;

BBEIOMpaTh  HMH(POpPMAIMIO W3  UCTOYHUKOB  pPA3NWYHBIX  TUIIOB, aAHAIU3UPOBATH,
CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH HHPOPMALMIO PA3IUYHBIX BHAOB U  GoOpM
MIpEACTABICHUS;

CTPYKTYpUPOBaTh WH(POpMAIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (popMax, WILTIOCTPUPOBATH
rpapuyuecKy;

OIICHUBAThH HAJAEKHOCTh MHPOPMAIIMH IO CAMOCTOSATEIIBHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

KomMyHHuKaTHBHBbIE yHHBepPcaIbHbIe YueOHbIE AeiicTBUS

OO0menue:

BOCIIPUHAMATh W (HOPMYyITUpPOBATh CYKACHHUS B COOTBETCTBHH C YCIOBUSIMH W IEIISIMHU
o0IIeHus], SICHO, TOYHO, T'PAaMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHMS B YCTHBIX M MUCBMEHHBIX
TEKCTaX, aBaTh MOSCHEHUS 110 XOAY PEIICHNUS 3a/1a4i, KOMMEHTHPOBATh NOIYYEHHBIH Pe3yJIbTaT;

B XO0J¢ OOCYXJIEHHUS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbl, MPOOIEMBI,
penraeMoii 3ajadM, BBICKA3bIBATh HJICH, HAllEJICHHBIC HAa TMOUCK pEIICHHS, COMOCTABISATH CBOU
CYXKJEHHUS C CYXICHUSMH JPYTUX YYaCTHHKOB JUANOra, OOHApYXHBAaTh Pa3U4Me M CXOJICTBO
MO3HINH, B KOPPEKTHOU opMe GOpMyITHPOBATH Pa3HOTIACHS, CBOU BO3PAKCHNUS;



MPEACTABIATh PE3YJIbTAThl PEIIEHUs 3a/Jaud, HKCIEPUMEHTA, HUCCIEIOBAHMS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (POpMAT BBICTYIUICHUS C YYETOM 3a/lay MpPEe3eHTalud U 0COOeHHOCTEH
ayJIUTOPHHU.

PeryasiTuBHbIe yHMBepcaabHble yueOHbIe AeiicTBUSA

Camoopranuszaums:

COCTABIIATh IUIAH, AJITOPUTM pEIIECHHUS 3a7ayd, BBIOMpATh CIIOCOO pEUIeHUs € Y4ETOM
UMCIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATh
BapUaHTHI PEHICHUH ¢ YIETOM HOBOI HH(POPMAIHH.

CaMOKOHTPOJIb, SMOLMOHATbHbII HHTE/VIEKT:

BJIAJICTh HAaBBIKAMU IO3HABATEIBHOU Pe(IEKCHH KaK OCO3HAHMUS COBEPIIAEMBIX JCHCTBUHN H
MBICIMTEIBHBIX MPOLIECCOB, UX PE3YyJbTATOB, BIAJETh CIOCOOAMH CAMOIPOBEPKH, CAMOKOHTPOJIS
IpoIecca M pe3ysbTaTa PeleHHs MaTeMaTHIeCKON 3a/1a4H;

NPEIBUACTh TPYJHOCTH, KOTOpPHIE MOTYT BO3HHUKHYTh NpPU PpEIICHUH 3a]add, BHOCHTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX, HANIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LENU U yCIOBHUSIM, OOBSICHATH MPHUYMHBI JTOCTHKEHHS
WIA HEJIOCTWKCHHS PE3yJbTaTOB  JIEATENBHOCTH, HAaXOAWTh OMHOKY, JaBaTh OICHKY
PUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITeIbHOCTD:

NOHUMATh M HCIIOJIB30BaTh NMPEUMYIIECTBA KOMAaHJHOW M WHAWBUAYaJIbHOW PabOTHI INpH
pemieHHMH y4eOHBIX 3a1ad, MNPUHUMATh [E1b COBMECTHOM JIESTEIBHOCTH, IUIAHUPOBAThH
OpPraHM3alUI0 COBMECTHOH paloThl, pacmpenensiTb BHIbI padoT, JOTrOBapHBaThCA, OOCYKIATh
MPOIIECC U Pe3ybTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TIpPYyNINOBBIX (opMax paboTel (0OCYXIeHHs, OOMEH MHEHHMH, «MO3TOBBIE
IITYPMBD» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI M KOOPIMHUPOBATH CBOM JICHCTBHSI C IPYTHMHU
YjieHaMd KOMaH[bl, OLEHMBAaTh KayecTBO CBOETO BKJIaJa B OOLIMIA MPOAYKT MO KPUTEPHSM,
c(OpMyITHPOBaHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.

HNPEAMETHBIE PE3YJbTATDBI

K xomniry 10 kiaacca o0ydaromuiicss HAy4YnTCA:

e CBOOOJHO ONEPHPOBATH OCHOBHBIMH TOHSATHSAMHU CTEPEOMETPUH TNPH PEIICHUH 3a1ad U
MIPOBE/IEHUU MaTEMaTUYECKUX PacCyKJICHHIH;

® [IPUMEHSTh AKCMOMBI CTEPEOMETPHH U CIEJCTBUS U3 HUX MPHU PELICHUN T€OMETPUUYECKUX
3ajau;

e KJaccu(UIUPOBATh B3aUMHOE PACIOJIOXKEHHE MPSIMBIX B MPOCTPAHCTBE, IIIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJTHO OMEPHPOBATH MOHATHUSMH, CBS3aHHBIMH C YTJIAMH B TIPOCTPAHCTBE: MEXKIY
IPSIMBIMH B IPOCTPAHCTBE, MEX/1Y NMPSIMON U MJIOCKOCTHIO;

e CcBOOOJIHO ONEPHPOBATH MOHATHAMM, CBI3aHHBIMU C MHOT'OI'paHHUKAMU;

e CcBOOOJHO paclo3HaBaTb OCHOBHBIE BHUJIbI MHOTOTPAaHHUKOB (MpH3Ma, NHUpPaMUJA,
MPSIMOYTOJIbHBIN Mapaienenumnen, Kyo0);

e KJaccu(UIMPOBATh MHOTOTPAaHHHUKH, BEIOUpPAst OCHOBAHUS JIJIST KITACCH(HKAIIAN;

e CBOOOIHO ONEpPUPOBATh MOHATHAMH, CBS3aHHBIMH C CEYCHHEM MHOTOIPaHHUKOB
IUIOCKOCTBIO;

® BBINOJHATH MapaieNbHOE, [EHTPATbHOE M OPTOrOHAJIbHOE MPOEKTHpOBaHHE (GUTYp Ha
TUIOCKOCTD, BBIOJHATH N300pakeHust (pUryp Ha MIIOCKOCTH;



CTPOUTH CEUYEHHUs] MHOTOTPAHHHWKOB DPAa3IMYHBIMHA METO/AMH, BBIIOJIHATH (BBIHOCHBIC)
TUTOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (pUTYD: BU]I CBEpXY, COOKY, CHU3Y;
BBIUUCIIATh  IUIOIIAAM  IOBEPXHOCTEH  MHOTOTPAaHHMKOB  (TIpuU3Ma, MHpaMUJA),
reOMETPUYECKHUX TeJ C MPUMEHEHNnEM (HOpMYyIT;

CBOOO/IHO OIIEPUPOBATH TOHATUSMHU: CHMMETpPHS B IPOCTPAHCTBE, ILIEHTP, OCh H
TUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUHN (UTYPHI;

CBOOOJHO ONEpUpPOBATh MOHSATHIMH, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpAMHATaM B
HPOCTPAHCTBE;

BBITIOJIHATH JICHCTBUS Ha/l BEKTOPaMH;

pemiate 3aJadyd Ha JIOKAa3aTeNbCTBO MAaTEMaTWYeCKUX OTHOIICHHH M HaXOXJICHHE
reOMETPUYECKUX BEJTMYUH, IPUMEHSSI H3BECTHBIC METO/IbI IPU PEIICHUN MAaTEMaTHUECKUX
3aJ]1a4 TOBBIIIEHHOTO M BEICOKOTO YPOBHS CJIOXHOCTH;

MPUMEHSATh TPOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI IIPY PEIICHUN CTEPEOMETPUUCCKHX 3a/1a4;

U3BJIEKATh, MIPEOOPA30BBIBATh U WHTEPIPETUPOBATH HHPOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpPax, MPEICTABICHHYIO Ha YepTeKaxX U pUCYHKaX;

MPUMEHSTH TOJTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPABHUBATH M aHAIM3MPOBATH PeajbHBIC
CHUTYaIlH, IPUMEHATh U3yUYCHHbIE OHATHS B POLIECCE TIOMCKA PEIICHUSI MATEMaTHUECKH
cOpMyIMpPOBaHHOW MPOOJIEMBI, MOJECIUPOBATh pEATbHbIE CHTYyallMd Ha  SI3BIKE
reOMETPUH, HCCIEA0BATh IOCTPOCHHBIE MOJIENIN C HCIOJIB30BAHUEM T€OMETPHUYECKHX
MOHATUH M TEOpeM, ammapara anreOpbl, pemarb MPaKTHUYECKHE 3aJaud, CBS3aHHBIC C
HaXO0X/ICHHEM reOMETPHYECCKUX BEINYNH;

UMETb INpeJICTaBIeHUs] 00 OCHOBHBIX 3Tamax pa3BUTHs F€OMETPUHU KaK COCTaBHOM yacTu
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoabusie  IHpakrueckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[I/HSmepHOCTL NPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBI U pacCcTOSHUS 16
MHororpanHuku 7
BexTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIe NpaBuiia H300pakeHUs HA
PHUCYHKE IJIOCKOCTH, TapaJlJIeJIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[lonsATHA cTepeoMeTpHUM: TOUKA, IPsIMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBujIa N300pakKeHUsI Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

[TonsTHs: nepecekarouecs MmIOCKOCTH,
MepeceKaronrecs npsiMasi ¥ II0CKOCTb;
MOJIyIPOCTPAHCTBO

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
MepeceKaroIrecs npsiMasi ¥ II0CKOCTb;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

MHororpaHHuKH, U300pakeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

AXCHOMBI CTCPCOMCTPHU U TICPBLIC
CICACTBUSA N3 HUX

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CJIEICTBHS U3 HUX

AXCHOMBI CTCPCOMETPHUH U IICPBLIC




cinencTBus U3 HUX. CrocoObl 3a1aHus
IPSMBIX U ITIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHUs MPSMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHuil mupaMuapl, Kyoa u
MPU3MBI, KOTOPbIE IPOXOST Yepe3 uxX
pEbpa. M3o0pakeHne nepecedcHust
MOJIy4EHHBIX TIOCKOCTeH. PackpaiiBanue
IMOCTPOCHHBIX ceueHuu Pa3HbIMU [IBETAMU

11

N300pakeHne ceueHuil mupaMuipl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIST Yepe3 uxX
pebpa. M3o0pakeHne epecedcHHsI
MOJIyYEHHBIX TIOCKOCTeH. PackpaiiBanue
IMOCTPOCHHBIX ceueHuu Pa3HBIMHU LIBETAMU

12

N300pakeHne ceueHuil mupaMuipl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOST Yepe3 uxX
pEopa. M3o0pakeHne epecedcHHsI
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHuu Pa3HBIMHU [IBETAMU

13

14

15

16

17

N306paxkenne ceyeHuit mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanme
MMOCTPOEHHBIX CEYEHU Pa3HbIMU [IBETAMHU

Merton CIeaoB O MMOCTPOCHUMA CE4YCHUI

Meton cie0B U1l IOCTPOEHUS CEUEHUM.
CBolicTBa nepeceyeHnii NpsIMbIX U
IIJIOCKOCTEN

Mertopa cieoB /Uil HOCTPOSHUS CEUEHUH.
CBolicTBa nepeceyeHnii NpsIMbIX U
IIJIOCKOCTEN

ITocTpoenue ceuenuii B nupamuze, Kyoe
o Tpém ToukaM Ha pEbpax. Co3manue
BBIHOCHBIX YEePTEXKEH 1 3aIiCh 11aroB




MIOCTPOEHUS

18

19

[TocTpoenue cevueHuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEMN U 3aMUCH 11aroB
MIOCTPOEHUS

[TocTpoeHue ceueHuii B mupamue, Kyoe
o Tpém Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YepPTEKEH U 3aIuCh I1aroB
MTOCTPOCHHUS

20

21

22

23

[TocTpoenue cevueHwmii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEMN U 3aMUCh 1IAroB
MIOCTPOEHUS

[ToBTOpenue manumerpun: Teopema o
IIPOIOPLIMOHANIbHBIX oTpe3kax. [lono0ue
TPEyroJIbHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHUIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pazButus
IUIAHUMETPUU U CTEPEOMETPUU

KonrtponbHas pabora "AKCHOMBI
crepeomerpuu. Ceuenus"

24

B3anMHOe pacnionoxeHue npsMsIx B
npoctpancTse. CKpenBaronyecs
npsiMble. [Ipu3Haky CKpemnBaronInxcst
npsmbix. [lapannenbHble npsMele B
MIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH IPSIMOM MapauienbHON
JTAHHOW MPSIMOi, TPOXOIAIIEN YEPE3 TOUKY
MIPOCTPAHCTBA U HE JIeXKallleld Ha JaHHOMN
npssMoi. Jlemma o nepecedeHnun
MapajuieIbHbIX MPSMBIX MNIOCKOCTHIO




26

[TapannenbHOCTb TpeX HMpsiMbIX. Teopema o
TpEX MapajuiesIbHbIX NpsAMbIX. Teopema o
CKPEILMBAIOIINXCS PSAMBIX

27

28

29

30

31

32

[TapannenpHOE MPOEKTUPOBAHUE.
OcHoBHbIE CBOWCTBA NApaIEIHLHOTO
npoekTupoBaHus. M300paskeHne pa3zHbIx
¢buryp B mapauienbHONH IPOEKLIUU

enTpanbHas npoekus. Yrou ¢
COHAIIPABJICHHBIMUA CTOPOHAMH. YTOII
MEX1y IPSIMBIMU

33,[[3.‘11/1 Ha J0Ka3aTCJIbCTBO U
HUCCICI0OBAaHUC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM IIPSAMBIX B IIPOCTPAHCTBE

[ToHsTHA: TapauIeIEHOCTD MPSIMON U
TUTOCKOCTH B mpocTpancTse. [Ipu3nak
NapauIeIbHOCTH MPSIMOH M TUTOCKOCTH.
CaoiicTBa napamienbHOCTH IPSIMOH U
IJIOCKOCTH

FGOMeTpI/I‘IGCKI/Ie 3aJa41 Ha BBIYHMCIICHHUEC U
A0Ka3aTCJIbCTBO, CBA3aHHBIC C
MapalyiICJIbHOCTBIO IMPAMBIX U MIOCKOCTEH
B IIPOCTPAaHCTBC

ITocTpoeHue ceueHus, MPOXOASILETO Yepes
JAHHYIO MIPSIMYIO Ha 4epTekKe U
MapajuIeIbHOTO APYrou npsaMon. Pacyér
OTHOILIEHUH

33

34

[TapannensHast npoeKKs, IPUMEHEHUE
JUISL IOCTPOCHHMSI CEUSHH Ky0a u
napaenenumnena. CBoiicTBa
napajuieJienumneaa 1 Ipu3Mbl

HapaHJ'ICHLHLIC IIJIOCKOCTH. HpI/BHaKI/I
mapaiyiICJIbHOCTH IBYX IUIOCKOCTEH

35

Teopema 0 mapajieIbHOCTH U




CAUMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[HH.[GfI
yepe3 TOUKY, He MPUHAJICKAIIYIO TaHHON
IJIOCKOCTHU U CJIEJICTBUA U3 HEE

36

37

38

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
HapajIeNIbHOCTHU MPSAMBIX [1€PEeCceYEeHUs
IIPU NIEPECEUEHUH JIBYX MapaljIesIbHbIX
IJIOCKOCTEH TpeThe

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapajiyIeIbHBIX MPSIMBIX,
3aKJIIOUEHHBIX MEX]Ty MapajieIbHBIMU
IIJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
JBYMsI APAILIEIIbHBIMU TIOCKOCTSIMU

[ToBTopenue: Teopema Iudaropa Ha
IIJIOCKOCTH

39

40

41

[ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U IpSIMOYTOJILHOTO
napajuleJienunea

Brruucnenue yiMH 0Tpe3KoB B KyOe U
IPSIMOYTOJIBHOM IapaJuleNenunesie

42

43

[lepneH MKy IAPHOCTH NPSMOUN U
minockocty. [IpusHak
MIEPIEHIUKYISIPHOCTH MIPSIMOH U
IIJIOCKOCTH

IlepnieH IUKyYIAPHOCTD NPSIMOU U
mockocTH. [Ipu3nak
MIEPIEHIUKYISIPHOCTH MIPSMOH U
IJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MPOCTPaHCTBA U
MEePHIEHIUKYISIPHON K IIIOCKOCTH




[1110CKOCTH M NEPIIEHIUKYJIIIPHBIE UM

45 MpsiMble B MHOTOTPaHHHUKAX

16 [1n0ckoCTH ¥ IepIEeHAUKYISIPHbIE UM
IpsiIMble B MHOTOT'paHHHUKaX
[leprieHAUKYISIp ¥ HAKJIOHHAS.

47 [TocTpoenue neprneHuKysapa U3 TOUYKU Ha
PSIMYTO
[leprieHAUKYISIp ¥ HAKJIOHHAS.

48 [TocTpoenue neprneHauKyspa U3 TOYKU Ha
PSIMYTO

49 TeopeMma 0 TpEX NEpPHEHANKYISIPAX
(npsimast 1 oOpaTHas)

50 TeopeMma 0 TpEX NEpPHEHANKYISIPAX
(mpsiMasi u oOpatHas)

51 YTroa MeXAy CKpEeIUBaOIIUMHUCS
MPSIMBIMU
[Tonck nmeprneHANKYISIPHBIX PSIMBIX C

52 ITOMOUIBIO NEPIIEHINKYIIPHBIX
IIJIOCKOCTEN

53 OpTroroHanbHOE MPOSKTUPOBAHNE
[Toctpoenue ceuennii kyda, MIpU3MBlI,

54 MPAaBUIBHON MUPAMHUIIBI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyba, IpU3Msl,

55 MIPAaBUIILHOM MAPAMHUIIBI C TTOMOIIBIO
OpPTOrOHAJILHOW MPOEKINU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIIFHO TUIOCKOCTH. [ImockocTn
CUMMETpPUN B MHOTOI'paHHHUKAX

57 [Tpu3HaK neprneHAuKyYISIPHOCTH MPSIMOH U
TUTOCKOCTH KaK CIIEJICTBUE CHMMETPUHU

58 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér




paCCTOHHI/Iﬁ OT TOYKH JO IINTIOCKOCTH

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH JO INIOCKOCTH
Cr1ocoObl OIyCTUTb NEPIEHANKYISPHIL:
CUMMETpHUS, CABUI TOUKHU IO
napajuieIbHON NMPAMON

CaBur no HenapauieIbHOW IpsSMOH,
U3MEHEHUE PACCTOSHUN

62

KonTponbhas padora "B3aumnoe
pacnoIoKeHHe NPSMBIX U ITIOCKOCTEH B
npocrpaHcree”

63

[ToBTOpEHME: Yyroa MEKIY MPSIMBIMU Ha
MIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: YyTOI MEKITY
CKPEILIHMBAOIIMMUCS MPSIMBIMU B
MPOCTPAHCTBE

65

66

I'eomerprueckne METObI BBIYUCICHUS
yrila MeXAy MPSMBIMU B MHOTOTPaHHUKAX
JIByrpansbiil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB JIBYTPAaHHOIO yTIila

67

68

69

70

[lepnennukynspHbie maockoctu. CBoiicTBa

B3aMMHO IEPIICHANUKYIISIPHBIX IIOCKOCTEHN

[Ipu3Hak nepneHaANKyISIPHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOK
MEepPECEUCHMS JBYX IIIOCKOCTEN
MIEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

[IpsiMoyToibHBIN Napasuienenunesn; Kyo;
U3MEpEeHUsl, CBOMCTBA MPSIMOYTOJILHOTO
napajuleJenune1a

TeopeMa 0 AuaroHajay npsMOyroJbHOI'O




napajjiejacnuicaa u CICaACTBUC U3 Hee

71

CrepeomeTpuuecKke U MpUKIaIHbIC
3aJ]auu, CBSI3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

72

[loBTOpEHME: CKPELIMBAIOLIUECS IPSMBIE,
napajuJiesibHble INIOCKOCTH B CTaHAapPTHBIX
MHOTOTpaHHUKAaX

73

74

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIMBAIOIINXCS MPSAMBIX, PACCTOSTHUE
MCXKAY CKPCIIHUBAIOIIUMUCS IPAMBIMU B
MIPOCTBIX CUTYAIUAX

PaccTosiHre OT TOYKH 10 TIIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

75

76

Breruucnenue paCCTOFIHI/Iﬁ MCKAY
CKpCHIMBAIOIIUMHUCS ITPAMBIMHU C
IIOMOIIBIO HCpHCH,Z[HKy.]alHOﬁ IIJIOCKOCTHU

TpEXrpaHHbIl yroi, HEpaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBbI KOCHHYCOB U CHHYCOB JJIsI
TPEXTPAHHOTO yIJIa

77

78

DneMeHThI ChepHUIeCKON TeOMETPUH:
reojie3nYecKue JIMHUYU Ha 3emiie

KonrtponbHast padora "Yrisl u
paccrosiHus"

79

80

81

Cucremaruzanus 3HaHuN "MHOrOrpaHHHUK
U €r0 3JIEMEHTHI"

[Inpamna. Bunael nupamua. [IpaBunpHas
nupamua

[Ipusma. IIpsAmas u HaKIOHHAS IPU3MBIL.
[IpaBunbHas npusma

82

[IpsiMo#t napaynenenunen,
IPSIMOYTOJIbHBIN Mapasuienenunes, Kyo




Brinykiibie MHOrorpanHuku. Teopema

83 Siinepa 1 0 0
Brinykibeie MHOrOrpanHuku. Teopema

84 Diinepa. [IpaBuiibHBIC U TIOJIYITPABUIIbHBIC 1 0 0
MHOTOTPaHHUKH

85 KontposbHas padora "MHororpaHHuKu" 1 1 0

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1 0 0
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1 0 0

88 Pa3HocTh BekTOpOB 1 0 0

89 [TpaBuio mapasienenurena 1 0 0

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 0 0
Paznoxenue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JISKAIINX B OTHON 1 0 0
TUIOCKOCTH

92 CkansipHO€ pOU3BEICHUE 1 0 0

93 Brruncnenue yria Mexy BEeKTOpaMu B 1 0 0
MIPOCTPAHCTBE

94 IIpocreimme 3a1auu ¢ BEKTOPaAMH 1 0 0

95 IIpocreiimme 3a1auu ¢ BEKTOPAMH 1 0 0

96 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1 0 0

97 IIpocreiimue 3a1auu ¢ BEKTOPaAMH 1 0 0

98 O060011eHre U cucTeMaTu3alus 3HaHU! 1 0 0

99 O06o0mIeHne M cucTeMaTH3aIs 3HaHUH 1 0 0

100 HToroBast KOHTpOJIbHAS paboTa 1 1 0

101 HToroBast KOHTpOJIbHAS paboTa 1 1 0

102 O06o0mIeHre M cucTeMaTH3aIus 3HAaHUH 1 0 0

OBUIEE KOJIMYECTBO YACOB I10 102 6 3

[NPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
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obuiectBo «M3narenscTBO «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA
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