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HOACHUTEJBHASA 3AIIMCKA

['eometpusi siBigeTcss OAHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIIHETrO
obmiero oOpa3oBaHHs, TaK Kak OO0ECIeunBaeT BO3MOXHOCTh H3yUCHUS
JUCUUIUIMH ~ €CTECTBEHHO-HAYYHOM  HANpaBJIEHHOCTH W MPEIMETOB
ryMaHUTapHOTO IuKia. [IocKoNbKy Jornueckoe MpllieHne, GopMupyeMoe npu
U3YYCHUH  OOy4alolMMHUCA  TOHSATHUHHBIX  OCHOB  TE€OMETPHUH,  IIpH
JI0Ka3aTeNIbCTBE TEOPEM M MOCTPOCHUH LIETIOYKH JIOTUYECKUX YTBEPXKIICHUN MPU
pEIICHNN TeOMETPUUYECKUX 3aJ1ay, YMEHHUE BbIIBUTATh U OMPOBEPTaTh TMIIOTE3bI
HEMOCPEICTBEHHO MCMOJB3YIOTCS MPU PEHICHUU 33/1a4 €CTECTBEHHO-HAYYHOTO
LMKJIa, B YaCTHOCTU (PU3NYECKUX 3a/aU.

Llenp ocBoeHust mporpammbel yudeOHOro Kypca «l'eomeTpus» Ha
yriyOJI€HHOM  ypOBHE —  pa3BUTHE HWHAUBUIYAIBHBIX  CIIOCOOHOCTEH
oOyyaromuxcsi Ipyu HU3yYEHUH T€OMETPUH, KaK COCTABIISIONIEH NpeaMETHON
ob0nactu «Marematuka U MH(pOPMATUKa» 4Yepe3 00ecleyeHHEe BO3MOMXKHOCTHU
OpUOOpETEHHs] U MCIIONIb30BaHMs 0ojee IIIyOOKUX M€OMETPUYECKUX 3HAHUM U
NEUCTBUM, CHEUU(PUUHBIX TEOMETPUHM, M HEOOXOAUMBIX JJIi YCHEIIHOI'O
npodeCCUOHAIBHOTO  O00pa3oBaHUsl,  CBSI3aHHOTO C  HCIOJIb30BAHHEM
MaTE€MAaTHKHU.

[IpuopureTHbIMU 3a7a4yaMu Kypca T'€OMETpPUHM Ha YIUIyOJIEHHOM YpPOBHE,
pacIIMPSIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 YpOBHS, SIBISIFOTCS:

pacuIMpeHNEe MPEACTABICHHS O T€OMETPUH KaK 4YaCTH MUPOBOU KYJIbTYpBI
1 (pOpMUPOBAHUE OCO3HAHUS B3aUMOCBS3H FEOMETPUH C OKPYKAIOIIUM MHUPOM;

(opMupoBaHHE NPEACTaBICHUS O MPOCTPAHCTBEHHBIX (PUIypax Kak o
BKHEHUIIMX MaTEMaTUYECKUX MOJENSAX, MO3BOJISIIOUIMX OMUCHIBATH U M3y4daThb
pa3Hble SIBJICHUSA OKPYXKAIOIIErO0 MHUpa, 3HAHWE MOHATUHHOrO amnmapara Io
pazneny «CrepeomeTpus» yueOHOTO Kypca reOMEeTpHH;

(opMHpOBaHWE  yMEHUS  BIAJE€Th  OCHOBHBIMH  MOHATHSIMH O
IPOCTPAHCTBEHHBIX (UTypaX W UX OCHOBHBIMU CBOMCTBAMM, 3HAHHUE TEOPEM,
GopMyn U yMEHHUE UX MPUMEHSTb, YMEHUS OKA3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHUs 3a/1a4;

dopMHpOBaHHME YMEHHUS paclo3HaBaTh Ha 4YEpPTekax, MOJEHSIX U B
pealbHOM MHUPE MHOTOIPAHHMKM U Tella BpallleHHs, KOHCTPYHPOBATh
reOMETPUUYECKUE MOJCIIN;



dbopmupoBaHue MTOHUMAaHUS BO3MOKHOCTH aKCHOMaTUYECKOTO
MMOCTPOEHUS MaTEeMaTHYECKUX TEOpHui, (HOPMUPOBAHHWE TMOHUMAHUSA POJHU
AKCHMOMATHKH MPU MPOBEACHUH PACCYKICHUI;

(dbopMHpOBaHKE YMEHHS BJIAJIETh METOJIAMU JJOKA3aTEeNIbCTB U aJITOPUTMOB
pelIeHUs, YMEHUSI UX MPUMEHSATh, IPOBOJAUTH JOKA3aTelIbHbIE PACCYKJECHUS B
X0/l PEIICHHUS CTePEOMETPUYECKUX 3ajad M 3a7a4 C M[PAKTHUYECKUM
cojepkaHueM,  (QopMHUpOBaHUE  TMPEACTABICHUS O  HEOOXOJUMOCTHU
JI0OKa3aTeIbCTB IMPU OOOCHOBAHMU MATEMAaTUUYECKUX YTBEPKICHUM W POJH
aKCMOMATHKH B TIPOBEJICHUH JCTYKTHBHBIX PACCYXKICHUM;

pPa3BUTHE U COBEPIICHCTBOBAHWE MHTEIUICKTYAIbHBIX W TBOPYECKUX
CIOCOOHOCTEM oOyuarommxcs, MO3HaBaTEJIbHON aKTUBHOCTH,
UCCJIeI0BATENILCKUX YMEHUH, KPUTUUHOCTH MBIIIJICHUS, HTHTEpEca K U3yUEHUIO
T€OMETPUH;

dbopmupoBaHue (yHKIIMOHATBHOMN rPaMOTHOCTH, peNeBaHTHOU
TCOMETPUN: YMEHHs PaclO3HABAaTh NPOSBICHUS TEOMETPUUYCCKUX ITOHSATHH,
00BEKTOB W 3aKOHOMEPHOCTECH B PEATBbHBIX JXU3HCHHBIX CHUTYAIUSAX W TIPH
W3YYCHUW JIPYTUX YYCOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCHMOCTCH U
3aKOHOMEPHOCTEH, MOJEIUPOBAaHUSI pEATbHBIX CUTyallud, HCCIEAOBAHUS
MOCTPOEHHBIX MOJIeJICH, MHTEPIIPETAIIMU TTOJTYYSHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpPKATEIIbHBIMU JIMHUSIMUA Y4eOHOTO Kypca «l eomeTpusi»
B 10-11 kmaccax sBisitorcsi: «lIpsiMble W TIJIOCKOCTM B TPOCTPAHCTBEY,
«MHuororpanaukn», «Tema BpameHus», «BekTopsl ¥ KOOpPAWHATHI B
MPOCTPAHCTBEY, «J|BUKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «YyMETh ONEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU I'€OMETPUH Ha yTIyOJIE€HHOM YpOBHE OOyUEeHUS B
10-11 xmaccax, OTHOCUTCS KO BCEM COJIEPKATEIbHBIM JIMHUSIM Y4eOHOTO Kypca,
a ¢GopMHpOBaHWE JIOTHYECKUX YMEHUW pachpenensieTcsi He TOJIbKO TI0
colepKaTelbHbIM JIMHUAM, HO M 1o rojam oOydeHus. CoaepxaHue
o0pa3oBaHMs, COOTBETCTBYIOIEE NPEAMETHBIM PpPe3yJbTaTaM OCBOCHHS
®denepanbHO pabouell MpoOrpaMmbl, paclpeesiéHHbIM M0 rojgaM O0y4YeHws,
CTPYKTYPUPOBAaHO  TakuM  oOpa3oM, 4YTOObBI KO BCEM  OCHOBHBIM,
MPUHIMITHAIBHBIM BOIMIPOCaM 00ydYaroniuecss o0pamaiich HEOTHOKPATHO. DTO
MO3BOJISIET OPTraHW30BAaTh OBJIAJICHUE TCOMETPUUYCCKUMH TIOHATHSIMHU U
HaBBIKAMH TIOCJICIOBATEILHO M TOCTYIMATEIbHO, C COOJIIOJICHHEM MPUHITUIIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA BKIOYaTh B OOIIYI0O CHUCTEMY



TCOMETPUYECKUX TPEACTABICHUN OOYYAIOIINXCS, pacuIupsiss U yriayomsas eg,
o0pa3sys MpoYHbIE MHOYKECTBCHHBIE CBS3H.

[lepexon kK U3y4CHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE ITO3BOJISICT:

co3math ycnoBus ans  guddepeHnHManud  0O0ydeHHs, TOCTPOSHUS
WHIMBUIYAIBHBIX 00pa30BaTEeNbHBIX TPOTPaMM, OOECIeYUTh YriayOnEHHOE
M3yUeHHE TEOMETPUHN KaK COCTABIISIONICH yueOHOTro mpenMera «MaTeMaTHKa,

MOATOTOBUTH OOYYAIOIMMUXCSA K TMPOJODKCHHUIO M3YyYCHUS] MaTeMaTHKUA C
yaéToM BBIOOpa Oymyrelt mpodeccuu, odecreunBasi MPeeMCTBEHHOCTh MEKTY
o0muM 1 ipoeccHoHaTLHBIM 00Pa30BaHUEM.

Ha wusydenue yueOHOro kypca «l'eomerpus» Ha yriIyOJE€HHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 kimacce —
102 qaca (3 qaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSA CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. lloHsATHE 00 aKCHMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOe pacnosniokeHre NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
MapajulesIbHble M CKpeluBarommecs npsmele. [Ipu3Hakm cKpemmBarommxcs
npsaMbiX. [lapajuienpHOCTE  HpsAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
napajulejIbHble IIPSAMBIE B IPOCTPAHCTBE, MAPAJLIECIBHOCTH TPEX IMPSAMBIX,
[apajuIeIbHOCTh IIPAMOM M IUIOCKOCTH. [lapamnenpHoe U LEHTpaJIbHOE
MIPOEKTUPOBaHKE, M300paxkeHrne ¢uryp. OCHOBHBIE CBOWCTBA Mapaui€IbHOIO
npoekTupoBanus. M3o0paxenue (uryp B mapajuieIbHOH MPOEKUHUH. YTIbI C
COHAIIPABJICHHBIMH CTOPOHAMH, YTOJ MEXIy NpPSIMBIMA B HPOCTPAHCTBE.
[lapannenbHOCTP  IJIOCKOCTEW:  MapaJUIedbHBIE  IIJIOCKOCTH,  CBOWCTBA
napajuleJbHbIX IUIOocKOCcTe. IIpocrtelinmime mNpocTpaHCTBEHHBIE (GUIYyphl Ha
IJIOCKOCTU: TETPaA3p, MapajlIeIenuIIe]l, IOCTPOCHUE CEYCHU M.

IleprieHIMKYJISAPHOCTD IPSIMOM U INIOCKOCTH: NIEPIEHAUKYIIAPHBIE IIPAMBIE
B IIPOCTPAHCTBE, NPSIMBIE MapAJIIEIbHBIE U NEPIECHAUKYISIPHBIE K IUIOCKOCTH,
MPU3HAK NEPNEHAUKYJISIPHOCTA MNPSIMOM M IUIOCKOCTH, TEOpeMa O MPSIMOU
MIEPIICHIUKYIJISIPHOU IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
[lepieHIMKYNISIp W HAKIOHHBIE: PACCTOSHHE OT TOYKMA N0 IUIOCKOCTH,
paccTosiHue OT MpPSIMOW JO IJIOCKOCTH, MPOEKIHS (UTYypbl Ha IIOCKOCTb.
IleprieHIUKYJISPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHEHAUKYISIPHOCTU IBYX
IockocTer. Teopema 0 TpEX NEPIEHIUKYIAPAX.

VYTIabel B IPOCTPAHCTBE: YIOJI MEXKAY MPAMOM U IJIOCKOCTBIO, IBYTPaHHBIN
YIOJI, JIMHEHMHBIA Yrod JABYTPAaHHOIO yriyla. TpEXTpaHHBIA M MHOTIOTPaHHBIE
yrabl. CBOMCTBA IUIOCKMX YIJIOB MHOTOrpaHHOro yria. CBOWMCTBA IUIOCKHX H
JBYI'PAHHBIX YTJIOB TPEXTPAHHOIO yriia. TeopeMbl KOCUHYCOB U CHHYCOB JJIA
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKH

Buapl MHOTOrpaHHUKOB, pa3BEPTKA MHOrorpaHHuka. [lpusma: n-yronsnas
npusMa, OpsiMasi M HaKJIOHHAs TNPU3MbI, OOKOBas U TMOJHAs TOBEPXHOCTh
npu3Msbl. [lapamnenenunen, npsAMOYroJIbHbBIN MTapaJlICICIUIE] U €r0 CBOMCTBA.
Kparuaiiiure mnyTd Ha MOBEpXHOCTM MHOTOrpaHHUKa. Teopema Ounepa.



[IpoctpanctBennas teopema I[ludaropa. [Mupamuga: n-yrompHass nupammuiaa,
npaBuWibHAsl U yceuy€HHasd nupamuabl. CBoilcTBa pédep M OOKOBBIX TIpaHei
npaBWIbHOW nupamMubl. [IpaBUiIbHBIE MHOTOTPAHHUKH: IPABUIIbHAS IIpU3Ma U
paBWiIbHAs MUPAMMIA, IPABUIbHAS TPEYrojbHAas NUpamMuAa U IPaBUIIbHBIN
TeTpasap, KyO. IlpencraBieHne o NpaBUIIBHBIX MHOTOIPAHHUKAX: OKTAdp,
JOJIEKadIp U UKOCadIp.

Boeluucienne 53J€MEHTOB MHOTOIPAHHHMKOB: pPEOpa, AMArOHAIM, YTJIBI.
[Inomans OOKOBOI MOBEPXHOCTH M IOJIHOW IMOBEPXHOCTU MPSMON IPHU3MBI,
IIOIIalb OCHOBAaHUM, Teopema O OOKOBOM IMOBEPXHOCTH MPSIMOU TPU3MBI.
[Inomanp OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH MPAaBWIBHOM MNHpaMUBbI,
TEOpeMa O IUIOLAAN YCEYEHHOW MUPAMU/IBI.

CummeTpust B IPOCTPAHCTBE. OJIEMEHTbl CUMMETPUM IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpHs B IPAaBUIBHOM MHOI'OIPAHHUKE: CHUMMETPHS
napajuie’enuneaa, CAMMETPUS MPABWIBHBIX MPU3M, CUMMETPHS MPAaBUIbHON
MApaMUJIbI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBHl KOJUIMHEAPHBIE, COHAIIPABICHHBIE M IPOTHUBOIIOJIOKHO
HaIpaBJICHHBIE BEKTOPHL. PaBeHCTBO BEKTOpPOB. JleMCTBUS C BEKTOPAMH:
CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKCHHE
BEKTOpa Ha 4ucio. CBOMCTBA CIOKEHHMS BEKTOPOB. CBOWCTBA YMHOMEHHS
BEKTOpa Ha 4ucno. Ilonarne  koMmImuianapHele  BeKTOpbl.  [Ipm3Hak
KOMIUTAaHApHOCTH TpEX BeKTOpoB. lIpaBuno mnapamnenenunena. Teopema o
Pa3NOKEHUH BEKTOpa MO TPEM HEKOMIUIaHApHbIM BekTopam. [IpsmoyronbHas
cucTteMa KoopAuHAT B mpocTpaHcTBe. KoopanHatel BekTopa. CBsA3b MEXKIY
KOOpJIMHAaTaMHd BEKTOpa M KOOPAHWHATaMH TOYEK. YTOJ MEXIYy BEKTOpamHu.
CkansipHO€ IpOon3BEICHUE BEKTOPOB.



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:knanckoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIMMA  OOYyYaromerocss  Kak
aKTUBHOTO M OTBETCTBEHHOIO YJIEHA POCCHIICKOTO OOIIECTBa, MPEACTABICHUE O
MaTeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBJICHUH,
IpoLeayp TPaKIaHCKOro oOiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HHCTHUTYTAMU B COOTBETCTBUU C UX
GYHKIUSIMHY U Ha3HAYCHHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPa)KJaHCKOW UJICHTUYHOCTH, YBAXKCHUS
K MPOIUIOMY U HACTOSLIEMY POCCUHUCKON MAaT€MAaTUKH, [IECHHOCTHOE OTHOLIEHUE
K JOCTHKEHUSM POCCHMCKMX MATEMAaTHKOB M POCCHUMCKOW MaTE€MATHYECKOU
IIKOJIbI, WCIIOJb30BAaHUE 3TUX JOCTHKEHUN B APYTUX HAyKax, TEXHOJIOTHSIX,
chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapo/a,
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOIO TMOBEACHMS,
CBSI3aHHOTO C  MPAaKTUYECKUM TMPUMEHEHUEM JIOCTUKEHUM HAyKH W
NEATEIBHOCTBI0  YYEHOIO, OCO3HAaHME JIMYHOTO BKJIaJAa B IOCTPOCHHE
YCTOMYHMBOTO Oy IyIIEro;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs SCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a1ad, pELICHUH, pacCyXJIeHUH,
BOCIIPUUMYUBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnMTaHKE:

c(hOPMUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTEMaTHYECKHUE 3HAHUS B
MHTEpecax 370poBOoro M Oe3omacHOro oOpa3a >KU3HH, OTBETCTBEHHOE
OTHOIIEHUE K CBOEMY 3JI0POBBIO (370pOBOE MHUTAHUE, COATIAHCUPOBAHHBIMI
PEXKUM 3aHATUN U OTIbIXA, PETyJsipHas (Pu3nyeckass akTUBHOCTH), (pr3ndeckoe
COBEPIICHCTBOBaHUE npu 3aHSATUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEATEIbHOCTBIO;

6) TpyaoBoe BociuTaHue:



TOTOBHOCTh K TpPYIy, OCO3HAHUE IIEHHOCTH TPYIOJIO0Us, UHTEpeC K
pasnuyHbIM  chepaM  TPOo(PEeCCHOHATBHON  JCSITEIBHOCTH, CBS3aHHBIM C
MaTeMaTUKOW M €€ MPUIOKCHHUSIMHU, YMEHHE COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymieit mpodeccun W peaau3oBBIBaTh COOCTBEHHBIE >KM3HCHHBIC IIJIaHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHUYeCKOMY OOpa3OBaHHUIO U
caM0oOOpa30BaHUIO Ha TPOTSKEHUU BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TMOHWUMAaHHWE BIUSHUS
COITMAJIbHO-DKOHOMHUYECKUX  TPOILIECCOB HA COCTOSHUE TMPUPOJAHOM M|
COITMAJILHOM Cpejibl, OCO3HAHHE TJIO0AJTBLHOTO XapakTepa SKOJOTHYECKHUX
npoOJieM, OpHEeHTAIMs Ha MMPUMEHEHHUE MaTeMaTHYCCKUX 3HAHUHN ISl pelIeHUs
3a/1a4 B 00JIaCTH OKPYIKAOIIEH CpeJibl, INTAHUPOBAHKE TTOCTYIIKOB 1 OLICHKU MX
BO3MOKHBIX MOCJIEACTBUM JIJIsi OKPYKAIOIIEH CPeJibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKM ©  OOIICCTBEHHOM TMPaKTUKH, TMOHUMAHHUE
MaTeMaTHYECKOW HAyKHd Kak c(]epbl YeIOBEUECKON NeATeIIbHOCTH, ATAINoOB €&
pPa3BUTUS M 3HAYUMOCTH JUJIS Pa3BUTHUS LMBUIM3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYE€CKOW KYJIbTYpOM KaK CPEACTBOM IIO3HAHMUS MU,
TOTOBHOCTh OCYIIECTBJIITh MPOCKTHYIO W HCCIEIOBATEIIbCKYIO JEATEIIbHOCTD
WHJIUBUAYAJILHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeabHBIC YHHBEPCAJIbHBIC YUeOHbIE 1eHCTBUA

ba3oBble Jjornyeckue 1eicTBuA:

BBISIBJISITh M XapaKTE€PU30BATh CYILIECTBEHHBIE TPU3HAKH MATEMaTHYECKUX
OOBEKTOB, TMOHATUN, OTHOUIEHUH MEXAYy NOHATHUSAMHU, (OPMYIUPOBATH
onpeaeaeHus HOHSTHH, yCTaHABJIMBATh CYILIECTBEHHBIN MPU3HAK
KJaccu(uKanuy, OCHOBaHUA JUisi OOOOIIEHUS U CpaBHEHHUSA, KPUTEPHUH
IIPOBOJIMMOTI0 aHAJIN3a;

BOCIPUHUMATh, (QOPMYIUPOBATH U  NPeoOpa3OBbIBaTh  CY)KJICHUS:
YTBEPAUTENbHBIE U OTPULIATENbHbIE, €IUHUYHbIC, YACTHBIE U 00II1E, YCIOBHBIE,

BBISIBIIATH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
IPOTUBOpEYHs B (paKTax, JAaHHBIX, HAOIIOACHUIX U YTBEPKICHUSAX, IPEIaraTh
KPUTEPHUH JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;



JieNaTh BBIBOABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTWKH, JEAYKTHBHBIX H
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHH 0 aHAJIOTUH;

IPOBOJIUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKHUX
YTBEPKJEHUNU (MpsSIMbIE W OT MPOTHUBHOIO), BBICTPaMBaTh aAPryMEHTAlIUIO,
OPUBOJUTH TIPUMEPHl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIbI;

BbIOMpaTh crmoco0 pemeHus y4eOHOM 3adaud (CpaBHHMBATh HECKOJBKO
BApUAHTOB pEIUICHUS, BBIOMpATh HambOoOJee TMOAXOIANIMH ¢  y4ETOM
CaMOCTOSATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnlIe ucciienoBareLCKue JelcCTBUA:

UCII0JIB30BaTh BONPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT ITO3HAHMS,
(opMynupoBaTh  BOIPOCHL, (PUKCUpPYIOIIME MPOTHBOpEYHE, MpodieMy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, ((OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATh
CBOIO MTO3ULIUI0, MHEHHUE;

MIPOBOJIUTH CaMOCTOSITEJIbHO CIUTAHUPOBAaHHBIN HKCIIEPUMEHT,
HCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEW MAaTeMAaTHYECKOro OOBEKTa,
ABJICHMS, TIPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXAY OOBEKTaMH,
SBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIHPOBaTh 0000ILEHUS U BBIBOJBI 10 PE3yJIbTaTaM
OPOBEAEHHOIO HAOMIOJIEHUS, MCCIEAOBAHUSA, OIEHUBATh JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IIEHUI;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
MPEANOJIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISATE Jeuiutel MHPOpMAIMU, JaHHBIX, HEOOXOJAUMBIX Ji OTBETA
Ha BOIIPOC U JJISI pELICHHUS 3a]1auu;

BbIOMpaTh  MHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIU3UpOBaTh, CHCTEMATU3UPOBaTh M HMHTEPIPETUPOBATH HH(POPMALIUIO
Pa3IMYHBIX BUJOB U POPM IIPEACTABICHHUS;

CTPYKTYPUPOBaTh UH(POPMALIKIO, MPEACTABIATH €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATH TpadUUuecKy;

OIICHUBATh HaJIEKHOCTh uHbopMauu 1o CaMOCTOSITEJIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

KomMMyHuKaTHBHBIC YHHBEpPCAIbHbIE y4eOHbIE 1eCTBUSA
Oo0wmenue:



BOCIPUHUMATh U  (OPMYJIHUPOBATh CYXKICHHSI B COOTBETCTBHUH C
YCIIOBHSIMU U LEISIMU OOILEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAaKaTh CBOKO TOUYKY
3pEHUS B YCTHBIX U TUCBbMEHHBIX TEKCTAaX, AaBaTh MOSCHEHUA 10 XOAY PEUICHUS
3a/1a4l, KOMMEHTHPOBATH MOJIYYEHHBIN PE3YIIbTAT;

B X0J1e 00CYXCHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
npoOiemMbl, pelaeMor 3ajJauyM, BBICKA3bIBaTh HJIEHU, HAICJICHHbIE Ha TMOUCK
pELIeHMs], COMOCTABIATh CBOU CYXXJIEHHS C CYXACHUSAMHU APYIHMX YYACTHHKOB
auanora, 0OHapy>KMBaTh pa3lInyMe U CXOJICTBO MO3UIUI, B KOPPEKTHOM (hopme
(GopMyTHUpOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

NPEACTaBIATh  PE3yJbTaThl  pELICHHS  3aJadyd,  OSKCIEPUMEHTA,
UCCIIEIOBAHUsI, MIPOEKTA, CaMOCTOSITENIbHO BbIOMpaTh (pOpMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPEe3eHTAlUU U 0COOEHHOCTEN ayTUTOPUH.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE IelicTBUS

Camoopranusamnus:

COCTaBJIAThH TUIAH, AITOPUTM PEIICHUS 3a]a4H, BEIOUPATh CIIOCO0 PEIICHUS
C y4€TOM HMECIOIIUXCI PECYpCOB W  COOCTBEHHBIX  BO3MOXKHOCTEH,
apTyMEHTHUPOBAaTh W KOPPEKTUPOBATH BAPHWAHTHI PEHICHUH C YYETOM HOBOWM
nH(popmanuu.

CaMOKOHTPOJIb, SMOIUOHAIbHBIH HHTEJJIEKT:

BJIAQJIETh HaBBIKAMHM II03HABAaTEJIbHOW pedliekcuu Kak  OCO3HAHMS
COBEpIIIAEMbIX JICHCTBUM M MBICIUTEIBHBIX TIPOIIECCOB, HMX pE3yJbTaTOB,
BJIQJIETh CIOCOOaMHM CaMOIIPOBEPKH, CAMOKOHTPOJS Ipollecca M pe3yiabTara
pelieHnss MaTeMaTHIeCKOM 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH pEIICHUU
3aladyd, BHOCUTb KOPPEKTHUBBI B JEATCILHOCTh Ha OCHOBE HOBBIX
00CTOSATEILCTB, TAHHBIX, HAMICHHBIX OITMOOK, BRISIBIICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yjbTaTa IEId H YCIOBUSAM, OOBSICHATH
IPUYUHBI  JTOCTHIKEHUS WM HEJIOCTHIKCHHS Ppe3yJIbTaTOB JICSTEIHHOCTH,
HaXOJIUTh OMHMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eATEIbLHOCTD:

NOHMMaTh W HUCIOJB30BaTh  INPEUMYIIECTBA  KOMAHJAHOW U
WHIUBUIYaJIbHONH pa0OTHl MPH pENICHUH YYeOHBIX 3ajad, NMPUHUMATh IICIb
COBMECTHOM NIeATEIIbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW PabOoTHI,
pacnpenenaTh BHIbI padOT, JOTOBAPUBATHCS, 00CYXAaTh MPOIECC U Pe3yJIbTaT
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;



y4acTBOBaTh B TPYNIOBBIX (hopmax paboThI (00CYKaeHNs, 0OOMEH MHEHHIA,
«MO3TOBBIE TITYPMBI» W HWHBIE), BBINOJHATH CBOIO YacTb pabOTBHl U
KOOPAWHHUPOBATh CBOU JEHCTBUS C APYTMMH WICHAMH KOMaH]bI, OIEHUBATh
KayeCTBO  CBOETO  BKJIaJa B  OOmMMHA  MPOAYKT 1O  KPUTECPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

IHPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaromuiicss HAyquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU MOHSITHSIMH CTEPEOMETPUH TpHU
pELICHUH 3a7a4 U ITPOBEACHUM MATEMAaTUYECKUX PACCYKICHUN;

e IIPUMEHATH AKCUOMBI CTEPEOMETPHUU U CIEICTBUS U3 HUX IIPU PEIICHUU
r€OMETPUYECKUX 3a/1a4;

e KJAcCU(pUUMPOBATh B3AUMHOE PACIOJIOKEHHUE MPAMBIX B IPOCTPAHCTBE,
IJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO ONEpUPOBaTh MOHATHIMH, CBSI3aHHBIMU C YIJIAMH B
MIPOCTPAHCTBE: MEXKAY MPSMBIMU B MPOCTPAHCTBE, MEXIY MPSAMON U
IUIOCKOCTBIO;

e CBOOOJHO ONEpPUPOBATH NOHATUSAMHU, CBA3aHHBIMU C MHOTOTpaHHUKaMU;

e CBOOOJHO paclio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHHUKOB (IIpHU3Ma,
nupaMua, NpsIMOYroJbHBIN Napajuiesenumnes, Kyo);

e KJAacCU(pUUUPOBATh MHOTOIPAHHHUKH, BBIOMpAs OCHOBAHMS IS
KJIacCU(PUKaLUU;

e CBOOOJHO ONEpUPOBATh MOHATHSIMH, CBSI3AHHBIMU C CEUYECHHEM
MHOTOI'PaHHHUKOB INIOCKOCTBIO;

e BBINOJHATH  [MAPAJUIEIBHOE,  LEHTPAIBHOE UM OPTOrOHAJIBHOE
NPOEKTUPOBAHNWE (UIYp Ha IIJIOCKOCTh, BBINOJHATh H300paXKeHUS
¢Guryp Ha TIOCKOCTH;

e CTPOUTh CEYEHHS] MHOTOTPAHHUKOB  PA3IMYHBIMM  METOJaMH,
BBINIOJIHATD (BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;

e BBIYMCIATH IUIOUIAJAM IOBEPXHOCTEW MHOTIOTPAHHUKOB (MpU3Ma,
NUPaMKJIa), FEOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyT;

e CBOOOJHO OMNEpPUPOBATh MOHATUSMHU: CHUMMETPHUS B IPOCTPAHCTBE,
LEHTP, OCh M IUIOCKOCTb CHMMETPUH, LEHTP, OCb U IUIOCKOCTH
CUMMETpUU (UTYPBHI;



CBOOOJTHO OTMIEPHPOBATH MOHITHSIMHU, COOTBETCTBYIOIIIMMHU BEKTOPAM M
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBIIIOJIHATH JEUCTBUS HAJl BEKTOPaMU;

pemarh 3aJadyd Ha J0Ka3aTeIbCTBO MATEMATHYECKUX OTHOLIEHUWA U
HaX0XJICHUE T€OMETPUYECKUX BEIIMYMH, IPUMEHSS] N3BECTHBIE METOBI
IpU pELUICHHWH MAaTEMaTHUYECKUX 3aJad IOBBIILIEHHOTO W BBICOKOTO
YPOBHS CJI0KHOCTH;

MPUMEHATh TMPOCTEUIINE NPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI MPH PEUICHUU CTEPEOMETPUYECKHUX
3a/1ad;

U3BJIEKaTh, MPEOOPa30BBIBATH U HMHTEPIPETUPOBATH HHOOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYpaxX, MPEACTABICHHYIO Ha
YepTekKax U pUCyHKAX;

NPUMEHATh MOJIyYCHHBIE 3HAHHWS Ha TMPAKTUKE: CpPABHUBATh U
AHAJIM3UPOBATh PEaIbHbIC CUTYallMU, TPUMEHSTh W3YYCHHBIC MTOHATHUS
B TIpOIlECCE TOWCKA PEIICHUS MaTeMaTH4eCKu CHOPMYIHMpPOBaAHHOMN
po0JieMbl, MOJICIMPOBATH PEaJbHbIC CUTYaIlUU Ha SI3bIKE FEOMETPHH,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEIN c HCII0JIb30BAaHUEM
F€OMETPUYECKUX TOHSATUH W TeopeM, armapara aireopbl, pemiarb
IIPAKTUYECKUE 3aJ1aul, CBA3aHHBIE C HAXOXKJICHUEM T'€OMETPUUYECKUX
BEJIMYMH;

MMETh TMPEACTaBICHUs] 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUM KaK
COCTaBHOM yacTu (PyHIaMeHTa Pa3BUTHUSI TEXHOJIOTHUH.

K xonmy 11 kiaacca oOyvaromuiicss Hay4uTCs:

CBOOOJTHO OTEpPUPOBATh MOHATUSMH, CBSI3aHHBIMU C IUJIUHIPUUECKOMH,
KOHMYECKON M c(epuuecKoil IMOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
MOJTyYEHUS,

OTNEpUpPOBaTh TMOHATUSIMHU, CBSI3AHHBIMHU C TeJlaMH  BpallCHUS:
HWJIMHIPOM, KOHYCOM, chepoit U mapom;

pacno3HaBaTh Tena BpalleHus (UMIUHAP, KOHYC, cepa u 1map) u
OOBSICHSTH CIIOCOOBI MOJYYEHUS TEJ BpallleHUS;

KJIacCU(PUITMPOBATH B3aUMHOE PACTIOJIOKEHUE C(HEePhl U MITOCKOCTH;
BBIYUCIISATh BEJIMYMHBI AJIEMEHTOB MHOTOIPAaHHUKOB M TEJ BPAILICHMUS,
00BEMBI U TUTOIIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS,
T€OMETPUUYECKUX TEJI C TPUMEHEHUEM (HOpMYTT;



CBOOOJHO OMEPHUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C KOMOWHAITUSIMU
TEJl BpaIlllCHUS] WU MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIM B
cdepy U OnUCcCaHHBIN OKOJI0 cdepsbl, chepa, BOUcaHHAs B MHOTOTPAHHUK
WJIM TEJIO BPAILICHHUS;

BBIYUCIIATh COOTHOLICHUS MEXKIAY IUIOIIAAsIMH TOBEPXHOCTEN H
00BbEMaMH ITOJTOOHBIX TEI;

n300paxkatb HU3ydaemble (UTYpHI, BBITOJHATH (BBIHOCHBIE) IIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BHII CBEPXY, COOKY,
CHU3Y, CTPOUTDH CEUCHHUSI TEJI BPAILICHUS;

U3BJIEKaTh, MHTEPIPETHPOBATH M MPeoOpa3oBbIBATh WH(MOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypax, MPEACTABICHHYIO Ha
YyepTeKax U pUCyHKax;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBINIOJIHATH ONEpalK HaJl BEKTOPaAMH;

3a/1aBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOI CUCTEME KOOPJIMHAT;
pemaTth TEOMETPUYECKHUE 3aJaud Ha BBIYUCICHUE YTIOB MEXIY
NPSMBIMA M TIJIOCKOCTSIMHM, BBIYMCJIICHUE PACCTOSHUU OT TOYKH J0
IJIOCKOCTH, B 1EJIOM, Ha MPUMEHEHHWE BEKTOPHO-KOOPAMHATHOTO
METOJa NP PEIICHUH;

CBOOOJTHO OMEPUPOBATH TOHATHUSMH, CBS3aHHBIMH C JBIDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBIMIOJIHATh HM300pKEHUST MHOTOTPAHHMKOB U TEJI BpAILCHUS TIPU
MApAJJICIBHOM TMEPEHOCE, LEHTPAJIbHOW CHUMMETPHUM, 3€pPKaJIbHOU
CUMMETPHH, IPU MIOBOPOTE BOKPYT MPsIMOH, peoOpa3oBaHus Mo 00us;
CTPOUTh CEUYEHUSI MHOTOTPAaHHUKOB M TEJ BpPAIICHUS: CEUYCHUS
muInHApa (MapayielbHO M TEPICHIUKYISPHO OCH), CEYEHUs KOHyca
(mapajuienbHblE OCHOBAHUIO M MPOXOJSIINE YEPE3 BEPIINUHY), CEUCHUS
mapa;

HCIIOJB30BaTh METOMbl MOCTPOEHUS CEYEHUN: METOJ CIE0B, METO]
BHYTPEHHETO MPOCKTUPOBAHUSI, METO/T IEPEHOCA CEKYIIEH MIOCKOCTH;
JTIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKICHHUS;

MIPUMEHSTh T€OMETPUUECKUE (PaKThI JJIST PEIICHUSI CTEPEOMETPUUECKIX
3a/1a4, MPEANnoJararmlinX HECKOJIbKO IIaroB PEIICHUs, €CIIH YCIOBUS
MIPUMEHECHUS 3aaHbl B IBHOW M HESIBHOU (popmMme;

pemaTth 3aJadyd Ha J0Ka3aTeIbCTBO MATEMATHYECKUX OTHOUIEHUW U
HaXO0XXJICHUE T€OMETPUUECKUX BEJIUYUH;



MIPUMEHSTH IPOrpaMMHbIE CpencTBa 151 JIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBl IPU PEIICHHH CTEPEOMETPUYECKUX
3az1ay;

OPUMEHATh IIOJIyYCHHBbIE 3HAHUS HAa IPAKTHKE: CpPaBHUBATBH,
aHAJIM3UPOBaTh W OLICHWBATh pEaJbHBIE CUTYyallUd, IPUMEHATH
U3Y4YCHHBIC TIOHSTHS, TEOPEMBI, CBOMCTBA B IPOLIECCE ITOMCKA PEIIEHUS
MaTeMaTH4ecKu  CcHOpPMYIMpPOBAaHHOW  TPOOJIEMBbI, MOAEIUPOBATH
peanbHbIE CUTyalluH Ha S3bIKE T€OMETPUH, UCCIEAOBATH IIOCTPOCHHBIE
MOJEIN C MWCHOJIb30BAHMEM T'E€OMETPUYECKUX IIOHATUM M TEOPEM,
anmapara anreOpbl, pemarb NOPAaKTUYECKUE 3aJauyd, CBSI3aHHBIE C
HAXO0XKIECHUEM T€OMETPUUECKUX BEJIIMYNH;

UMETh NPEJCTaBICHUS 00 OCHOBHBIX ATalax pa3BUTUS FEOMETPUU Kak
COCTaBHOM 4acTu dbyHnameHTa pa3BUTHA TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
N KosmnuecTBo yacos
JJIeKTPOHHbIE
n Konrpoan | Ipakruu | (undposbie)
HaumeHoBaHue pa3/esioB U TeM MPOrPaMMBbI
/ Bcero HbIE ecKHe oOpasoBaTenb
I padoThI padoThI HbI€ pecypchbl
BBenenue B ctepeoMeTpuio 23 1
BsaumHoe pacnonoxeHue NpsmMbIX B IPOCTPAHCTBE 6 1
[TapamenpHOCTh IPSIMBIX U IVIOCKOCTEW B IPOCTPAHCTBE 8
[TepnieHIUKyYISIPHOCTD MPSMBIX U TIIOCKOCTEH B IPOCTPAHCTBE 25
VYTiabl ¥ paccTosIHUA 16
MHororpanHuKu 7 1
BekTopsl B mpocTpaHcTBE 12
[ToBTOpEeHME, 06001IIEHNE U cUCTeMaTH3allvsl 3HAHUN 5 2




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoa
bHbIE
padoThI

IIpakTH4ec
KHe
padoTbI

JlaTa
U3y4eHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBarenb
HbIe pecypchl

OcHoBHbIe MpaBuiia H300paKEHUsI HA PUCYHKE
IJIOCKOCTH, MApaJJIENbHBIX MPSAMBIX (OTPE3KOB),
CepeaHbI OTPE3Ka

04.09.2023

[TonsTs crepeoMeTpun: TOUKa, psimas,
IJIOCKOCTB, MPOCTpaHCTBO. OCHOBHBIE NpaBuia
n300pakeHus Ha pUCYHKE TUIOCKOCTH,
NapajulebHbIX IPSIMBIX (OTPE3KOB), CEPEINHbI
oTpe3Ka

06.09.2023

[TonsTHs: nepecekaronuecs MIOCKOCTH,
MepeceKaromrecs npsimasi U II0CKOCTb;
MOJIYTIPOCTPAHCTBO

08.09.2023




[TonsTHs: nepeceKaroluecs MIOCKOCTH,
IepeceKaroImecs npsmas 1 IiIoCKOCTh;
IIOJIYTIPOCTPAHCTBO

11.09.2023

MHororpaHHuKy, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIUX
00BEKTOB

13.09.2023

MHororpaHHuKy, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIUX
00BEKTOB

15.09.2023

AKCHOMBI CTCPCOMCTPHU U IICPBLIC CIICACTBHA U3
HHUX

18.09.2023

AXCHOMEI CTCPCOMCTPHHU U IICPBBIC CIICACTBHUA U3
HHUX

20.09.2023

AKCHUOMBI CTEPEOMETPUH U TIEPBHIE CIEICTBUS U3
HuX. CiocoObl 3a1aHUS TIPSIMBIX U MJIOCKOCTEH B
npoctpancTBe. O003HAYEHUS MIPSMBIX U
IJTOCKOCTEM

22.09.2023




10

N300paxenune cedyeHuit nupamMuabl, Kyoa u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

N300paxkeHne nmepeceueHus MoTydeHHbIX
IIJIOCKOCTEN. PackpaimBaHue MOCTPOEHHBIX
CEUCHUM Pa3sHbIMHU IBETAMU

25.09.2023

11

N300pakeHne ceueHni mupaMuabl, Kyoa u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux péopa.

I/I306pa)KeHI/IC IepeCcCUYCHUs MMOJTYYCHHBIX
IUIOCKOCTEH. PaCKpaI_HI/IBaHI/Ie IMOCTPOCHHLBIX
CEUCHUM Ppa3sHbIMHU OBCTAaMU

27.09.2023

12

N300paxenune cedyeHuit nupamuibl, Kyoa u

MIPU3MBbI, KOTOpBIE TPOXOAT uepe3 ux peéopa.

N3o0paxkeHue nepeceueHust moayueHHbIX
IIJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CEUEHUN pa3HBIMU LIBETAMU

29.09.2023




N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux peopa.

13 N3o0pakeHue nepeceueHust moaydeHHbIX 02.10.2023
IJIOCKOCTEN. PackpaiBaHue MOCTPOEHHBIX
CEUCHHI Pa3HBIMH LIBETAMH

14 Meton ciefioB Uil IOCTPOEHUS CEUeHU I 04.10.2023
Mertop cie10B Uit HOCTPOCHHS CEUCHUH.

15 : P . 06.10.2023
CBoiicTBa epece4eHui NPsSMBIX U ITIOCKOCTEH
Mertop ciie1oB Uit TOCTPOCHHS CEUCHUIA.

16 : P ) 09.10.2023
CBoiicTBa epeceueHmii IPSMBIX M IIIOCKOCTEH
[Toctpoenue ceuenunii B nmupamuie, Kyoe mo Tpém

17 ToukaM Ha péopax. CozraHre BEIHOCHBIX 11.10.2023

qepTex(eI‘/'I " 3al1Ch IaroB MOCTPOCHU A




18

[TocTpoenue ceuenuii B nupamue, Kyoe 1mno Tpém
ToukaMm Ha péopax. Co3gaHne BEIHOCHBIX
YepTeKeW U 3aliCh 11aroB MOCTPOEHUS

13.10.2023

19

[Toctpoenue ceuenuii B mupamue, Kyoe no Tpém
Toukam Ha péopax. CozaHne BHIHOCHBIX
YepTeKel U 3alKCh IIaroB NOCTPOCHUS

16.10.2023

20

[TocTpoenue ceueHuii B mupamue, Kyoe 1mo Tpém
ToukaM Ha p&bpax. Co3naHue BEIHOCHBIX
qepTemeﬁ 1 3alMCh IaroB MOCTPOCHU A

18.10.2023

21

IToBTOpeHune mnanumerpuun: Teopema o
IPONOPLMOHANIBHBIX OTpe3kax. [Tonobue
TPEYrOJIbHUKOB

20.10.2023

22

[ToBropenue mrannmerpun: Teopema Menenas.
PacueTsl B ceueHNSIX HA BEIHOCHBIX YCPTEIKAX.
Hcropus pa3BUTHS IIIAHUMETPUU U CTEPEOMETPUHU

23.10.2023




23

KonrtponsHas pabora "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

25.10.2023

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpaHcTBe. CKpeluBaroIuecs npsmble.
[Tpu3HAKK CKPEIMBAIOIINXCS IPSIMbIX.
[TapannenbHble IpsMble B IPOCTPAHCTBE

27.10.2023

25

Teopema o CynieCTBOBaHMM U €AMHCTBEHHOCTH
MIPSIMOM NapaJLJIEIbHOW TAHHOM IPSIMOM,
IIPOXOAAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U HE
JIe)Kallen Ha TaHHOM npsMou. Jlemma o
[EPECEUECHUH NaPAIIIENBHBIX MPSIMBIX INIOCKOCTHIO

06.11.2023

26

[TapamrenpsHOCTB Tpex MpsAMBIX. TeopeMa o TpEx
MapajuIeIbHbIX MPSAMBIX. Teopema o
CKPELIUBAIOIINXCS MPSAMBIX

08.11.2023

27

[TapannensHoe npoekTupoBanue. OCHOBHBIE
CBOMCTBA MapajlIeIbHOTO MPOEKTUPOBAHUS.
N300pakeHue pa3HbIX (GUTyp B mapasieabHON
MPOEKIINU

10.11.2023




28

[MenTpanbpHas nmpoekuus. Yroi ¢
COHAIIPaBJIICHHBIMU CTOPOHAMU. YTOJ MEXY
MPSIMBIMH

13.11.2023

29

3amaun Ha JOKA3aTeNbCTBO U UCCIIEIOBaHHE,
CBSI3aHHBIE C PACIIONOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

15.11.2023

30

[ToHsTHSA: MapaJENbHOCTD NPSIMOM U TIJIOCKOCTH B
npocTtpaHcTe. [Ipu3Hak nmapamneabHOCTH MPSIMOI
1 11ockocT. CBOMCTBA MapaJIeIbHOCTH MPSIMON

M TNIOCKOCTH

17.11.2023

31

FCOMeTpI/I‘leCKI/IC 3aJa4i Ha BBIYHMCIICHUC U
A0Ka3aTeJIbCTBO, CBA3aHHBIC C IMApAJJICIIbHOCTHIO
MpsAMBIX U ILIOCKOCTEH B IMPOCTPAHCTBE

20.11.2023

32

IlocTpoeHnue ceueHus, IPOXOIAIIETO YEPE3
JAHHYIO IIPSIMYIO Ha 4epTexke U MapajieIbHOrO
apyrou npsmou. Pacuér orHomenuin

22.11.2023




33

[TapannenpHas npoekuus, IPUMEHEHNE AJIs
IIOCTPOCHHUS CEYCHMI Ky0a U mapasuiesenunea.
CaoiicTBa napaienenurnena u npu3Mbl

24.11.2023

34

HapannenLHHe IIJIOCKOCTH. HpI/ISHaKI/I
apaJiiieJIbHOCTH ABYX MJIOCKOCTEH

27.11.2023

35

Teopema 0 napaJuIeIbHOCTH U € IMHCTBEHHOCTH
MIJIOCKOCTH, MPOXOJIAIIEH Yepe3 TOUKY, HE
MIPUHAJUICIKAIYIO JAHHOU IJIOCKOCTH U CJIEICTBHS
n3 Hee

29.11.2023

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTU MPSIMBIX IEpeceueHus Ipu
[IEPECEYEHHH JIBYX MapaJUIEIbHBIX INIOCKOCTEN
TpeTben

01.12.2023

37

CBoiicTBa mapayienbHbIX MIIOCKOCTEH: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX, 3aKJIFOUEHHBIX
MeX1y NapauieIbHbIMU IIOCKOCTSIMU; O
repeceyeHny NpsMoil ¢ IByMsl apaljieIbHBIMU
IJIOCKOCTSIMU

04.12.2023




38 [ToBTOpenue: Teopema [Tudaropa Ha miockocTu 06.12.2023

39 [ToBTOpEHUE: TPUTOHOMETPHS MTPSIMOYTOIBHOTO 08.12.2023
TPEyroJIbHUKa

40 CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO 11.12.2023
napaJiesienumnea

41 Brruuciienue JUIMH OTPE3KOB B KyOe U 13.12.2023
MPSIMOYTOJIBHOM ITapaJuIeyIeTIUIIe/Ie
[IepneHUKyYISIPHOCTE NPSAMOM U TUIOCKOCTH.

42 [Ipu3Hak neprneHMKyISpHOCTH MPSIMOU U 15.12.2023
TUTOCKOCTH
[leprieHANKYIAPHOCTH MPSIMOM U MJIOCKOCTH.

43 [Tpu3Hak nepneHAUKYIIPHOCTH IPSIMON U 18.12.2023

IIIIOCKOCTH




TeopeMa 0 CYyII€CTBOBAHUHN U €ANMHCTBCHHOCTHU

44 MPSIMOH, TIPOXOIAIIEH Yepe3 TOUKY MPOCTPaHCTBA 20.12.2023
Y TIEPIICHIUKYISIPHOM K TUIOCKOCTH

45 [TnockocTy ¥ EePIEeHAUKYIJISIPHBIC UM TIPSIMBIC B 99 12,2023
MHOTOIpaHHHKaX

46 [TockoCTH ¥ IepIICHAUKYIISIPHBIC HM MIPSIMBIC B 9512 2023
MHOTOIpaHHHKaX

47 [Mepniermukyssip  HaknoHHas. [locTpoeHue 97 12,2023
MEPIICHINKYIISIPA U3 TOYKH Ha TPSIMYIO

48 [Mepiermukyssip 1 HaknoHHas. [locTpoeHue 99.12.2023
MEPIICHINKYIIIPA U3 TOYKH Ha TPSIMYIO

49 Teopema o Tpéx nmepneHAUKYIsApax (mpsmas u 08.01.2024

oOpatHas)




Teopema o Tpéx nepneHAUKyIsApax (mpsamas u

50 10.01.2024
oOparHas)

51 YTroa Mexay CKpeluBarOIIMMUCS TTPSIMbIMHU 12.01.2024

59 [Tonck nmeprneHAnKYIIPHBIX npﬂivn)lx C TIOMOIIIBIO 15.01.2024
MEPIIEeHAUKYIISPHBIX TUIOCKOCTEH

53 OpToroHaibHOE IPOSKTUPOBAHUE 17.01.2024

54 ITocTpoenue ceuenuit kyoa, Ipu3Msl, HPaBI/IJ'IBHOI/I 10.01.2024
MUPaMU/IbI ¢ TOMOIIBIO OPTOrOHAJIBHON MPOEKIMU

55 [Toctpoenue ceuennii kyoa, MpU3MBlI, HP&BI/IJ‘ILHOI/I 99 01.2024
MUPaMUJIBI C TOMOIIBI0 OPTOTOHAEHON TIPOEKIIHN
CummeTpus B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [Imockoctu cummerpuil B 24.01.2024
MHOT'OI'paHHHKaxX

57 [Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOU U 96.01.2024

IIJIOCKOCTH KaK CJICACTBUC CUMMCTPUU




IIpaBunbHBIE MHOTOTpaHHUKU. Pacd€r paccTostHUI

58 29.01.2024
OT TOYKH 10 INIOCKOCTH
IIpaBunbHbIe MHOrOTpaHHUKHU. Pacdyét paccTossHui

59 P P P 31.01.2024
OT TOYKH 10 INIOCKOCTH
CriocoObl OIyCTUTh NEPIIEHANKYISAPBL:

60 CUMMETPHUSI, CABUT TOYKHU I10 apaJICITHHOM 02.02.2024
MpAMOit
CIBUT 110 HENapalJIEILHON IIPSIMOM, U3MEHEHNE

61 rerap P 05.02.2024
paccTosHui
KonTtponsHasg padora "B3anMHoe pacIooxKeHne

62 b paboTa pactio. 07.02.2024
MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE
[ToBTOpEHME: YrOaI MKy NIPSIMBIMU Ha

63 IJIOCKOCTH, TPUTOHOMETPHSI B IIPOU3BOJIEHOM 09.02.2024
TpeyroJbHUKE, TeOpeMa KOCHUHYCOB
[ToBTOpEHUE: YOI MEXKAY CKPELMIMBAIOIIMMUCS

64 PEHHe: ¥ Ay crpermsaion 12.02.2024

MpsAMBIMHA B IIPOCTPAHCTBE




FCOMeTpI/I‘-IGCKI/Ie MCTO/bI BBIYUCIICHUS YTIJIa

65 14.02.2024

MEXy IPSIMBIMHA B MHOTOIpaHHHKAX
BYI'paHHbIN yroyi. CBONCTBO JIMHEMHBIX YIJIOB

66 Aleyrp yr . 16.02.2024
JBYTPaHHOTO yIJia
[Nepnienaukynspuslie miockoctu. CBoiicTBa

67 P YP > 19.02.2024
B3aMMHO TEPICHAUKYIIPHBIX IIOCKOCTEH
[Tpu3Hak nepreHIUKYIIPHOCTH TIOCKOCTEH;

68 TeopeMa O MPSMOU MTePEeCeUSHUS IBYX IIIOCKOCTEH 21.02.2024
MEPIEHAUKYIIIPHBIX TPEThEH MI0CKOCTH
[IpssmoyronbHbBIN Napauienenunes; Kyo;

69 U3MEpEHUs], CBOWCTBA IPSIMOYTOJILHOTO 26.02.2024
napauiesienumne1a
Teopema 0 IuaroHaiu MPsIMOYTOJIBLHOTO

70 P PAMOYTOILHO 28.02.2024
napauieJIeuIe1a U CIeICTBHE U3 Hed
CrepeoMeTpHUecKre U TIPUKIIATHBIC 3a1a49H,

71 CBSI3aHHBIE CO B3aWMHBIM PacoOJIOKEHUEM 01.03.2024

MMPsAMBIX W IIIIOCKOCTH




72

HOBTOpCHI/Iei CKpCHIMBAIOIIUECA IIPAMBIC,
napaljICJIbHBIC IIJIOCKOCTH B CTaAaHAAPTHBIX
MHOI'OI'paHHHUKax

04.03.2024

73

Hapa mapauiCJIbHbIX IJIOCKOCTEH Ha
CKpCHIMBAOIUXCA NPAMBIX, PACCTOSIHUC MCKIAY
CKPCHIUMBAOIIUMHUCH ITPAMBIMU B ITPOCTBIX
CUTyalusiax

06.03.2024

74

PaccrosiHue oT TOUKH 70 IIJIOCKOCTH, PACCTOSIHUC
oT HpﬁMOfI J0 IIIIOCKOCTHU

11.03.2024

75

Beluncnenue paccTosHUNA MEXKIY
CKPELIUBAIOIIMMUCS IPSIMBIMU C IIOMOIIIBIO
MEePIEHUKYIISPHON IIJIOCKOCTH

13.03.2024

76

TpéXrpaHHblii yroi, HEpaBeHCTBa s
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO

yria

15.03.2024




DNeMEeHTHI CPePUIECKON TeOMETPHH:

77 18.03.2024
reoJIe3NYEeCKUE JIMHUU Ha 3emiie

78 KontponbHas padota "Y1ibl 1 pacctosHus" 20.03.2024

79 CI/ICTeMaTI'/'I?;aHI/I?[ 3HaHU{ "MHOTOTrpaHHUK U €T0 99 03.2024
3JIEMEHTBI

80 ITupamupa. Buaer nupamua. [IpaBunsHas 03.04.2024
nupamuzia

81 [Ipusma. [Ipssmast 1 HAKIOHHAS IPU3MBI. 05.04.2024
[IpaBunbHas npusma

82 [Ipsmoii napamienenunen, npsiMOyroJIbHbBIN 08.04.2024
napasiesnenunes, Kyo

83 Brimykieie MmHOTOTpannuku. Teopema Diinepa 10.04.2024
Brinyxkiible MHOrorpanHuku. Teopema Oitniepa.

84 12.04.2024
[IpaBuiibHbBIE U TOTYIPAaBUIIbHBIE MHOTOI'PAaHHUKU

85 KonrtponbHas pabora "MHOrorpaHHUKH" 15.04.2024




86 [TonsiTHE BEeKTOpa HA MJIOCKOCTH M B IPOCTPAHCTBE 17.04.2024
87 CymMa BEeKTOpOB 19.04.2024
88 Pa3nocTh BekTOpOB 22.04.2024
89 [TpaBwiio mapannenenumena 24.04.2024
90 YMHOKEHHE BEKTOpa Ha YHUCIIO 26.04.2024
91 Paznoxenue BeKTopéi. 1o 6a3ucy TpéxX BEKTOPOB, 90.04.2024
HE JIKAIIUX B OJTHOM IJIOCKOCTH
92 CkanspHoe Mpou3BeICHNE 03.05.2024
93 Brruncnenue yriia Mex 1y BEKTOpaMH B 06.05.2024
MIPOCTPAHCTBE
94 [Ipocreitmme 3agauu ¢ BEKTOpaMu 08.05.2024
95 [Ipocreitmme 3agauu ¢ BEKTOpaMu 10.05.2024
96 IIpocreiimue 3a1aun ¢ BEKTOpaMH 13.05.2024
97 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 15.05.2024
98 O06o0061IeHre U cucTeMaTU3alus 3HaHU! 17.05.2024
99 O060061IeHre U cucTeMaTH3alus 3HaHU! 20.05.2024




100 HroroBas KoHTpoJIbHAS paboTa 1 22.05.2024

101 HroroBas KoHTpoJIbHAS paboTa 1 24.05.2024

102 O06o001IeHre U cCTeMaTU3alus 3HAHUN 1 27.05.2024
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

I'eomerpust. Atanacsu JI.C. U np. (10-11) (bazoBerit/ YTiryOnéHHbIN)

METOINUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA
"T'eomerpus. 10 knacc. [loypounsie pazpadotku k YMK JI.C. Aranacsna u np. ®I'OC"

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://lesson.edu.ru/






