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HHOACHUTEJBHASA 3AIINCKA

['eomeTpus sBIsSETCS OMHUM M3 0a30BBIX KypCcOB Ha YPOBHE CpPEIHETO
obmero oOpa3oBaHHMs, TaK Kak OO0ECIeunBaeT BO3MOXKHOCTh H3yUCHUS
TUCIMIUIAH ~ €CTeCTBEHHO-HAYYHOH  HAMpaBJICHHOCTH W TIPEAMETOB
ryMaHUTapHOTO IUKJIa. [I0CKOIBKY JTorudeckoe MbIUIeHHEe, GOpMUPYEMOE TTPU
U3y4YCHUH  OOYyYaIOIIMMHCA  TOHSATHHHBIX  OCHOB  TI'COMETPHH,  IpHU
JI0Ka3aTeIbCTBE TEOPEM U TIOCTPOSHHUH IETIOYKH JIOTUYECKUX YTBEPKICHUHN MPU
pEIIeHNY TEOMETPHUECKUX 3a]]a4, YMEHHE BBIIBUTATh M OMPOBEPTaTh THIIOTE3bI
HETIOCPEICTBEHHO WCIOJB3YIOTCS MPH PEIICHUN 33/1a4 €CTECTBEHHO-HAYYHOTO
[IUKJIa, B YaCTHOCTH (PU3NICCKUX 3a]1ad.

Ilenp ocBoeHWS mporpamMmbl  ydeOHOoro Kypca «['eomerpusi» Ha
yIIyOJIEHHOM  ypOBHE —  pa3BUTHEC  HMHAMBHIYaTbHBIX  CIIOCOOHOCTEH
oOydaromuxcsi Ipu HM3YyYCHUU TEOMETPHH, KaK COCTAaBIISIFOIICH MpeaMETHON
obnactu «MaremaTtnka U uUH(OpMaTHKa» dYepe3 oOecreueHue BO3MOXKHOCTH
IPUOOPETEHHUST U UCIOJIb30BaHUsI OoJjiee TIIyOOKHMX T€OMETPUUYECKUX 3HAHUU U
JEUCTBUN, CHEIU(PUYHBIX TEOMETPUHU, M HEOOXOAUMBIX [UJISl YCIHEIIHOTO
npodeccHoHanbHOTO  00pa3oBaHWsA,  CBSA3aHHOTO € HMCIOJb30BaHUEM
MaTeMaTHKH.

[IpuopureTHbIMU 3aa4aMu Kypca T€OMETPUHM Ha YIIIyOJIEHHOM YpPOBHE,
PACHIMPSIONIMMU U YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacUIMpeHue MPEACTABICHUSI O T€OMETPUH KaK 4acTH MUPOBOU KYJIbTYpPHI
1 GOpMHUPOBAHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

dbopMHpoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (GUTYpax Kak O
BOKHEHUIITNX MaTEMaTUYECKUX MOJIENISAX, MO3BOJISIIOIIMX OMHUCHIBATH U M3ydaThb
pa3Hble SIBIICHUSA OKPYXKAIOIIETO MHUpa, 3HAHWE MOHSATUHHOTO amnmapara Io
pazneny «CrepeomeTpus» yueOHOTO Kypca reOMEeTpHH;

dbopMHpOBaHWE  yYMEHHUS  BJAJETh  OCHOBHBIMH  TMOHATUSIMH O
IPOCTPAHCTBEHHBIX (PUTYpax WU UX OCHOBHBIMU CBOWMCTBAMH, 3HAHHUE TEOPEM,
dbopMyn U yMEHHUE MX NMPUMEHSTh, YMEHUS JI0KA3bIBATh TEOPEMbI M HAXOJUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHupoBaHWE YMEHHUS pACIO3HABaThH Ha 4YEpPTekKax, MOJEISIX U B
pealbHOM MHUPE MHOTOTPAHHMKM U Tella BpaAIlICHHs, KOHCTPYHPOBATh
T€OMETPUYECKUE MOJICIIH;

dbopmupoBaHue MOHUMAaHUS BO3MOXHOCTH aKCHUOMATHUYECKOTO
MIOCTPOCHUSI MaTeMaTHYECKUX Teopuil, (OPMHPOBAHHE TIOHHUMAHUS POJIH
AKCHMOMATHKH MPU TTPOBEJICHUH PACCYKICHUN;

dbopMHpoBaHUE YMEHHS BJIaJIETh METOJIaMU JIOKA3aTEeIbCTB U aJITOPUTMOB
pElIeHus, yMEHUSI UX MPUMEHSTh, IPOBOJUTH JOKA3aTelIbHBIE PACCYKICHUS B
XOJIe PEIICHHS CTePEOMETPUYECKUX 3a7a4 M 3a7ad C M[PAKTUYECKUM
cojepxkanueM,  (opMHpOBaHHME  TIPEACTABICHHS O  HEOOXOJUMOCTH
JI0KA3aTelIbCTB TMPU OOOCHOBAaHMM MAaTEeMAaTHYECKUX YTBEPKIACHHUM U POJIHU
AKCMOMATHKH B TIPOBEJICHUH JICTYKTUBHBIX PACCYXKICHUMH;

pPa3BUTHE W COBEPIICHCTBOBAHWE WHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH oOydJaromnmxcs, MMO3HABATEIILHON aKTUBHOCTH,
MCCIIEIOBATEIbCKUX YMEHUN, KPUTUIHOCTH MBIIIICHUS, HHTEPECA K U3yUCHHIO
T€OMETPHH;

dbopmupoBanue GyHKIIMOHATBHOM TPaMOTHOCTH, pEIEeBaHTHOM
T€OMETPUU: YMEHHsI PACIO3HABaTh NPOSBICHUS TEOMETPUUYECKUX TMOHSATHUH,
O00OBEKTOB W 3aKOHOMEPHOCTEHW B PEATbHBIX >XU3HEHHBIX CUTYAIUsAX U TIPU
M3YYEHUW JIPYTUX YYEOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCHUMOCTCH U



3aKOHOMEPHOCTEH, MOJIECIMPOBAHUS PEAJbHbIX CUTyallUid, MCCIEAOBAHUS
MOCTPOCHHBIX MOJENEH, UHTEPIPETALIUHU MTOTYUYECHHBIX PE3YIHTATOB.

OCHOBHBIMH COJIepKATEeIbHBIMU JIMHUSIMUA y4eOHOTO Kypca «l'eomeTpusi»
B 10-11 kmaccax sBisitorcsi: «lIpsiMble W TIJIOCKOCTM B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BeKkToppl W KOOPAWMHATHI B
IPOCTPAHCTBEY, «/IBM>KEHUS B POCTPAHCTBEY.

CdopmymnupoBannoe Bo PI'OC COO TpeboBaHMEe «yMETh ONEPUPOBATH
HOHATUSIMUY», PEJICBAHTHBIMU I'€OMETPUM Ha YTIyOJIEHHOM ypoBHE OOy4YeHHS B
10-11 xnaccax, OTHOCUTCS KO BCEM COJIEPKATEIbHBIM JIMHUAM Y4eOHOT0 Kypca,
a (¢GopMHpOBaHUE JIOTMYECKUX YMEHUU pachpenessieTcsi He TOJIbKO IO
colepKaTeNbHbIM JIMHUAM, HO HW 1o rojam oOydeHusi. CoaepkaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pE3yJlbTaTaM  OCBOCHUS
denepanbHON paboueld MPOrpaMMbl, paclpeesiéHHBIM MO0 rojaM OO0y4YeHHs,
CTPYKTYPUPOBAaHO  TakuM  oOpa3oM, 4YTOObBI KO BCEM  OCHOBHBIM,
NPUHIIMIHAIBHBIM BOIIPOCAM OOyYaroIIrecs: o0palaiuch HEOJHOKPATHO. ITO
MO3BOJIIET OpPraHW30BaTh OBJAJCHUE TE€OMETPUYECKUMHU TMOHIATUSIMH U
HaBBIKAMH TIOCJIEIOBATEIbHO M TOCTYIATEIbHO, C COOJIIOJICHUEM MPHUHIIUIA
IPEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKIOYaTh B OOIIYI0O CHCTEMY
F€OMETPUYECKUX MPEACTABICHUN OOYYarONIMXCS, pacuiupsisi U yriyonsas eg,
o0pa3zyst MpOoYHbIE MHO>KECTBEHHbIE CBS3H.

[lepexos K U3y4EHUIO TEOMETPUU Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycinoBus Ui guddepeHnnanu  0Oy4eHHs, IOCTPOEHUS
WHAVMBUYAbHBIX 00pa30BaTEeNbHBIX MPOTpaMM, O0O€CIeunuTh YriayOiaeHHOe
U3Y4YCHHE T€OMETPHUH KaK COCTaBIIsoIIeH yueOHoro npeamera «MaTemaTukay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TPOJOJDKEHUIO HM3YYEHUS MATEMaTHUKH C
yué€ToM BbIOOpa Oymyrieil mpodeccun, odecrednBas MPeeMCTBEHHOCTb MEXKTY
001mMM 1 poeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOro kypca «l'eomerpusi» Ha yriiyOJIEHHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henenio), B 11 kiracce —
102 yaca (3 yaca B HEJIETIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnOpsmas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHYECKOM MOCTPOCHUHM CTEPEOMETPHU:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacrnosniokeHHe NpsIMBIX B NPOCTPAHCTBE: IEPECEKAIOUIUECH,
napajuielibHble W CKpenMBaronuecs mnpsmble. [Ipu3Haku CKpelmBarmMnXCs
npsaMbiX. [lapaiienpHOCTP TPsAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE:
napajiesibHble TpPSMBIE B MPOCTPAHCTBE, MNAPALIEIBHOCTh TPEX IMPSAMBIX,
NapajuieIbHOCTh MNPSAMOM M IUIOCKOCTH. [lapamnenbHoe W LEHTpaJbHOE
pOEKTUpOBaHue, n3oOpaxeHnue Guryp. OCHOBHbIE CBOMCTBA MapaiIeIbHOIO
npoekTupoBanus. M3o0paxkenue ¢uryp B MapauielbHON MPOEKIUU. YTIbI C
COHAIIPABJICHHBIMU CTOPOHAaMM, YroJl MEXAY NpPSMBIMH B MPOCTPAHCTBE.
[TapajuiennbHOCTh  IUIOCKOCTEW:  MAapaJUleNIbHBIE  IUIOCKOCTH,  CBOMCTBA
napaJyieNibHbIX IIockocTeil. Ilpocrelue MNpocTpaHCTBEHHBbIE (QUTYpPHI Ha
IJIOCKOCTH: TETPAdIP, MapAJUICIICIIUIIE, IIOCTPOCHUE CEYEHUM.

IlepnieHIUKYISAPHOCTD NPSAMOU U TNIOCKOCTH: NEPIECHIUKYIISIPHBIC NPSIMbIE
B IIPOCTPAHCTBE, MPAMBIE NapaUICIbHbIC U IEPIIEHAUKYJIAPHBIE K IIJIOCKOCTH,
IIPU3HAK TEPHEHAUKYISPHOCTH IPSAMOM U IUIOCKOCTH, TEOpeMa O NPSAMOU
NIEPIICHANKYJIIIPHOU IJIOCKOCTH. OpToronansHoO€ IIPOEKTUPOBAHUE.
[lepnieHauKynssp ¥W HAKIOHHBIE: PACCTOSIHUE OT TOYKM JIO IUIOCKOCTH,
pPacCTOSIHUE OT MPSMOM JO0 IUIOCKOCTH, MPOEKUUS (UTYpPhl HA IIOCKOCTb.
[lepnieHAUKYISAPHOCTh IUIOCKOCTEW: IIPU3HAK NEPIECHAUKYISIPHOCTH JBYX
IJI0CKOCcTEeN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

VYTl B IPOCTPAHCTBE: YTOJI MEXKAY MPAMOM U IJIOCKOCTBIO, IBYTPAHHBIN
yIOJI, JUHEUHBIA yIOoJl JBYTPAHHOIO yrila. TpPEXrpaHHBIA WU MHOTOTPaHHBIC
yribl. CBOMCTBA MJIOCKUX YIJIOB MHOTOrpaHHoro yria. CBOMCTBA IUIOCKHX H
JBYTPAaHHBIX YIJIOB TPEXTPAHHOTO yryia. Teopembl KOCHHYCOB U CHHYCOB ISt
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKH

Buabl MHOTOrpaHHUKOB, pa3BEPTKA MHOrOrpaHHuKa. [Ipusma: n-yromapHas
npu3Ma, MpsMas W HaKJIOHHAs NpPU3MbI, OOKOBash W TMOJHAs TMOBEPXHOCTH
npusMsbl. [lapannenenunen, npsAMOYroJbHbBIM MapaJUICICIUIE] U €r0 CBOMCTBA.
Kparuaiiire mnyTd Ha MOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oinepa.
[IpoctpanctBennas teopema Iludaropa. [Mupamuma: Nn-yronpHas nupaMuna,
npaBuwiIbHas U yceu€HHas nupamuibl. CBoiicTBa pédbep M OOKOBBIX T'paHE
IIpaBUWIbHOW NUpamMuibl. [IpaBuibHbIE MHOTOTPAaHHUKU: MTPABUIIbHAS NIPU3Ma U
npaBWJIbHAS NUpaMuIa, NPaBUIIbHAS TPEYroJibHAash MUpPaAMUIAa U TPABHIbHBIN
TeTpadsip, Ky0. IlpeacrtaBieHwe o TpaBUIBHBIX MHOTOTPAHHHMKAX: OKTadp,
JOAEKa’Ap U UKOCAP.

Brruucienne 5»71€MEHTOB MHOTOTPAHHHMKOB: pPEOpa, AMArOHAIM, YTIIBI.
[Tnomans GOKOBOW MOBEPXHOCTH M TOJTHOW IMOBEPXHOCTH MPSMON TPHU3MBI,
IJIOMIAh OCHOBAHHM, TeopemMa O OOKOBOW TOBEPXHOCTH MPSIMOWM TMPU3MBI.
[Tnomans OOKOBOI TMOBEPXHOCTH U TOBEPXHOCTH TMPABWIHHOW MHPAMMUIBI,
TeopeMa O IUIOLIAIN YCEUEHHOU MUPaMU/IBL.

CumMeTpus B MNPOCTPAHCTBE. OJIEMEHTHl CUMMETPUU MPABHIbHBIX
MHOTOTpaHHUKOB. CHMMETpHUsi B MPAaBWIBHOM MHOIOTPAHHHUKE: CUMMETPUS



napajijiesienune1a, CUMMETPUS MPABUIBHBIX MPHU3M, CUMMETPHUS MPaBUIbLHOM
NUPaMUIbI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTHSA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIC, COHAIPABJICHHBIE M IPOTHUBOIOIOKHO
HaIpaBJeHHbIE BEKTOpbl. PaBeHCTBO BeKTOpoB. JIeMCTBUSI C BEKTOpAMH:
CJIO)KEHUE W BHIYUTAHUE BEKTOPOB, CyMMa HECKOJbKHX BEKTOPOB, YMHOXKCHHE
BekTOopa Ha uwuciio. CBoHCTBAa cloKeHHsI BEKTOpPOB. CBONCTBA YMHOXKEHHSI
BekTOopa Ha uyucio. [loHsitue KoMIaHapHble  BeKTOpbl.  [Ipu3Hak
KOMIUJIAaHApHOCTU TpEX BeKkTOopoB. llpaBmino mapamienenunena. Teopema o
Pa3NIOKEHUH BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopam. [IpsMoyronbHas
cucteMa KoopAuHAT B mpocTpaHcTBe. KoopnuHatel BekTopa. CBSA3b MEXKITY
KOOpJIMHATaMU BEKTOpa M KOOpPJIMHATaMHM TOYEK. YTOJ MEXIy BEKTOpamu.
CkansipHoe pou3BeeHUE BEKTOPOB.
11 KJIACC

TeJsia BpameHus

[TonaTus: UWIMHApPUYECKAss TOBEPXHOCTb, KOHUYECKAash IMOBEPXHOCTb,
chepudeckas MOBEPXHOCTh, OOpasylolue MOoBepXHOCTe. Tena BpalleHUs:
UINHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3aumHoe pacmosiokeHue
chepsl U TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0OpaxkeHue Tten
BpalleHus Ha riockocTu. Pa3BépTka munuuapa u koHyca. Cummerpus chepsl U
mapa.

O6beéMm. OcHoBHbIe cBoMcTBa 00bEMOB Ten. Teopema 00 00bEME
IPsIMOYTOJILHOTO Tapayienenunena u cieactsus u3 He€. OObEM mpsMoOill U
HAKJIOHHOM TMPU3MBI, IWIMHApPA, NUpaMuabl U KoHyca. OO0BEM 1Iapa u
1apOBOr0 CErMEHTA.

KomMOuHanuu Ten BpailleHus WU MHOTOTpaHHMKOB. [Ipu3ma, BmucanHas B
MUWINHAP, omnHcaHHas okosio uuiuHapa. l[lepeceuenue cheper m mmapa ¢
riockocThio. Kacanue mapa u chepsl miockocThio. [loHsITHE MHOTOTpaHHUKA,
OMHCAHHOTO OKOJIO cephl, cdepbl, BIUCAHHOW B MHOTOTPAHHHK WU TEJO
BpaIlCHUS.

[Tnomans MOBEpXHOCTH IWJIMH/IPA, KOHYCA, TJI0MAaab cPephl U e€ yacTeil.
ITomobue B mpoctpancTtBe. OTHoIeHHE OOBEMOB, IUIOMIANCH MOBEPXHOCTEH
nonoOHbIX ¢uryp. IIpeodpazoBanue momodus, romoreTus. Pemenue 3amad Ha
MJIOCKOCTH C UCIIOJIb30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue cedyeHUl MHOTOIPAHHUKOB U TEJl BpAlllCHUS: CEYEHUs
muinHApa (MapauiebHO W MEPIEeHIUKYJISIPHO OCH), CEUCHUS KOHyca
(mapajuienbHbIE OCHOBAHMIO U MPOXOJAIINE Yepe3 BEPIIMHY), CEUCHHS LIapa,
METOAbl TOCTPOCHMSI CEUEHHM: METOJ CJIEI0B, METOJl BHYTPEHHETO
MPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTpanHcTBe. Ormnepanuii Haja BeKTopamu. BekTopHoe
YMHOX€HHE BEKTOpoB. CBOWMCTBAa BEKTOPHOro yMHOXeHUs. [IpsamoyronbHas
cucTeMa KOOpJIMHAT B mpocTtpaHcTBe. KoopauHaTel BekTOopa. PasnoxkeHwue
BekTOopa 10 ©Oasucy. KoopamHaTHO-BEKTOpHBIH METOA TpU  PEHICHUU
reOMETPUYECKUX 3a/1au.

JIBUKeHUs1 B IPOCTPAHCTBE

JIBvxenust mpoctpanctBa. Otobpaxenus. [[BukeHrs u paBeHCTBO GUTYp.
OOGmue cBoicTBa ABWIKCHHMH. BHAbl JIBWKEHUN: NapauIeIbHBIA TIEPEHOC,



[EHTpaIbHAsl CUMMETPHS, 3€pKajJbHAs CUMMETPHUS, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanms noaoousl. [Ipsmas u cdepa Diinepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIVIYBJIEHHBIX YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3HMIIMK  OOydaroIierocss  Kak
AKTMBHOT'O M OTBETCTBEHHOT'O YJ€HA POCCUUCKOTO OOIIECTBa, MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBJICHUM,
IpoIeAYp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUHM C HX
GYHKIUSAMUA U Ha3HAYECHUEM;

2) naTpUOTHYECKOEe BOCTIUTAHHUE:

c(hOpMHUPOBAHHOCTH POCCHUHCKOM IPaXKNaHCKOU MACHTUYHOCTH, YBAXKCHUS
K IIPOLIOMY U HACTOSIIEMY POCCHHCKON MAaTCMATHKH, LICHHOCTHOE OTHOLICHUC
K JOCTHKCHHUSIM POCCHUCKUX MAT€MaTUKOB M POCCUMCKOM MaTeMaTH4E€CKOU
IIKOJIbI, MCIIOJIb30BAHUE ATUX JOCTWKEHUN B JPYrMX HayKaxX, TEXHOJIOTHUSIX,
chepax SIKOHOMHKHU;

3) AYXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

OCO3HaHHUE JTYXOBHBIX LIECHHOCTEH POCCHICKOTO HapoJa,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUs, OSTHUYECKOTO IIOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM TPUMEHEHUEM JIOCTW)KCHUM HayKd W
JNESATEIbHOCThIO YYEHOTO, OCO3HaHHWE JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOMYHMBOTO Oy AyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHE:

ACTETUYECKOE OTHOIICHWE K MHPY, BKJIIOYAs ACTETHUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, pEIIECHU, pACCYXICHU,
BOCIIPMUMYUBOCTb K MAaTEMAaTUUYECKUM aCTIEKTaM Pa3JIMYHbIX BHUIOB UCKYCCTBA;

5) pusnuyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTEMaTHYCCKHE 3HAHUS B
WHTEpecax 370poBOro © 0Oe3omacHOro oOpas3a JKHU3HH, OTBETCTBEHHOE
OTHOIIICHUE K CBOEMY 3JI0OPOBBIO (340pOBOE NHMTaHHME, COalaHCHPOBAHHBIN
PEXKUM 3aHATUM U OTAbIXA, PETyJsipHas (pU3HYEeCKass aKTUBHOCTH), (PU3UICCKOE
COBEPIIICHCTBOBAHUE npu 3aHITHUIX CIIOPTUBHO-03/I0POBUTEITHLHOM
NS TeIIbHOCThIO;

6) TpynoBoe BociMTaHUE:

TOTOBHOCTh K TPYIy, OCO3HAHHE IICHHOCTH TPYAOJIOOUS, HHTEpPEC K
pa3muHbIM  chepaM  TPO(ECCHOHATBLHON  JIEITCIHPHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW M €€ NMPUIOKCHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynmymieit mpodeccun W peaau3oBBIBATh COOCTBEHHBIC >KM3HCHHBIC IIJIaHBI,
TOTOBHOCTh U  CIOCOOHOCTHP K  MaTeMaTH4YeCKOMY OOpa30BaHUIO U
caM000Opa30BaHUIO Ha TPOTSHKECHUU BCEW >KM3HU, TOTOBHOCTh K aKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTHUYECKUX 33/1a4 MaTEeMaTUYECKOW HAPaBICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHMMAaHHWE BIUSHUS
COIMAIbHO-D)KOHOMHYECKUX  IIPOIECCOB HAa COCTOSIHHE IPUPOJHOM U
COITMAJILHOM Cpebl, OCO3HAHHE TJIO0AJTBLHOTIO XapaKTepa SKOJOTHYCCKHX
mpo0JieM, OpUEHTAllUS Ha MPUMEHEHHUE MaTeMAaTHICCKUX 3HAHUM ISl peIICHHUS
3a/1a4 B 00JIACTH OKPY’KAIOIICH Cpeipbl, IJITAHUPOBAHUE MTOCTYIIKOB U OLIEHKH UX
BO3MOXHBIX ITOCJIEJICTBUU JIJII OKPY’KAIOILIEN CPEBI;



8) HeHHOCTH HAYYHOI0 MMO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM TMPAKTUKH, MOHUMaHUE
MaTEMaTUYECKOM HayKd Kak cepbl YeOBEYECKOM NEeATEeTbHOCTH, 3TAlOB €&
Pa3BUTHS U 3HAUYUMOCTU JUIsl Pa3BUTHSA LMBWIM3AIUHU, OBJIAJICHUE SI3BIKOM
MaTEMaTUK U MaTeMaTHUYeCKOW KyJIbTypOWd Kak CpEJICTBOM MO3HAHUS MHpA,
TOTOBHOCTh OCYHIECTBIISITh MPOEKTHYIO W HCCIEAOBATENbCKYIO NIEITEIbHOCTh
UHAMBUYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTebHBbIE YHUBEPCAIbHBIE YUeOHbIE 1eiliCTBUS

Ba3oBble Jiornyeckue AeicTBHA:

BBISIBIISATh M XapaKTEPU30BaTh CYIICCTBECHHBIC MPU3HAKA MATEMaTHICCKUX
OOBEKTOB, TIOHATHM, OTHOIICHHMH MeEXAy TMOHATUSAMH, (OPMYIUPOBATH
OTIpEICIICHUS IIOHSATHH, yCTaHaBJIMBATh CYIIIECTBEHHBIN MIPU3HAK
KiIaccupuKaIlii, OCHOBaHUS JJIi OOOOIIEHUS M CpPaBHEHHUSA, KPUTEPUH
IIPOBOJIMMOTO aHaJIN3a;

BOCIIpUHUMATh, (QOopMyaupoBaTh H  IPeoOpPa30OBLIBATh  CYXKJICHUS:
yTBEPAUTEIbHBIC U OTPHUIIATEIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTHBOpeuns B akTaxX, JTaHHBIX, HAOIIOJACHUSAX U YTBEPKJICHHUIX, TIPe1IaraTh
KPUTEPUH VISl BBIABJICHUS 3aKOHOMEPHOCTEN 1 MTPOTUBOPECUHIA;

JieJaTh BBIBOABI C KCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JECIYKTHBHBIX WU
WHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIFOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CaMOCTOSITEIIHLHO JIOKa3aTeIbCTBa MaTEMaTHYECKUX
YTBEPKACHUNU (MpsIMbIe W OT MPOTHBHOIO), BBICTPaWBaTh apryMEHTAIIUIO,
IPUBOIUTL TIPUMEPhl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBECHHBIC
CYXXJICHUS U BBIBO/IBI;

BBIOMpATh Croco0 pemieHus yuyeOHOW 3amgauu (CpaBHUBATH HECKOJBKO
BapUAHTOB pCIICHMs, BBIOMpaTh HawboJee MOAXOMANIUA C  y4ETOM
CaMOCTOSITCIIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarejabCKHue 1eCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIICIOBATEIbCKUA WHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BOMPOCH], (UKCUpPYIOIIME MPOTHUBOpEUne, MpodiemMy,
yCTaHABJIMBaTh UCKOMOE U JaHHOE, (hOPMHUPOBATH THIIOTE3Y, ApTyMEHTUPOBATH
CBOIO MMO3UIINIO0, MHEHHUE;

IIPOBOJINTH CaMOCTOSITEIILHO CIIJITAaHUPOBAHHBIN AKCIICPUMEHT,
UCCJIEIOBAaHNUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCcKOro OO0BEeKTa,
SBJICHUS, TIPOIIECCa, BBIABICHUIO 3aBUCHUMOCTEM MEXIy OOBEKTaMH,
SIBJICHUSIMH, TTPOIIECCAMMU;

CaMOCTOSTENEHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI 11O pe3yJbTaTaM
MPOBEAEHHOTO HAONIOJASHUS, MCCICAOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJTyYeHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHUIA;

IIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpPoIlecca, a TAKXKE BBIABUTATH
MIPEANOIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISIBJIATH JIe(PUITUTHI MHPOpMAIMHU, JaHHBIX, HCOOXOAUMBIX JJIS OTBETa
Ha BOIIPOC U ISl PEIICHHS 3a]1a4H;



BbIOMpaTh  MHGOPMALIMIO M3  HUCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIN3UPOBaTh, CHUCTEMATH3UPOBaTh M MHTEPIPETUPOBATH HH(POPMAIIKIO
Pa3IUYHBIX BUJOB U POPM IMPEICTABICHHUS;

CTPYKTYpPHUpPOBaTh UH(POPMAIIKIO, MPEACTABIATH €€ B pa3InuHbIX (hopmax,
WUTIOCTPUPOBATh TpadUUuecKy;

OLICHUBATh HaAEKHOCTh uHdopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCIIPHHUMAaTh H  (OpPMYyJIHpOBaTh CYKICHHUS B COOTBETCTBHH C
YCIIOBUSIMH H TIEJISIMU OOIIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX, JIaBaTh MOSICHEHUS 10 X0y PEIICHUS
3aJ1a4yi, KOMMEHTHPOBATh TIOJyUYCHHBIN PE3yJIbTAT;

B X07i¢ 00CYXJIeHHUs 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOH TEMBI,
npoOJieMbl, pelIaeMoi 3ajadyu, BBICKA3bIBaTh HJEH, HaIleJICHHbIE Ha IIOMCK
pelieHusi, COMOCTARISTh CBOU CYXKIEHUS C CYXJICHUSIMU JIPYTUX YYaCTHHKOB
Jyajora, OOHapyKUBaTh Pa3IMYMe U CXOJICTBO IMO3HIINH, B KOPPEKTHOM (popme
(bopMyIUpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

IPEACTaBIIATh pe3yIbTaThl pelieHus 3a1a4Hu, AKCIICPUMEHTA,
UCCIIEIOBAHUSI, TIPOCKTA, CAMOCTOSATEIIBHO BBIOMpATh (hOpMaT BBICTYILICHUS C
y4dE€TOM 3aJ1a4 IIPE3CHTAIIUN 1 0OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eliCcTBUSA

Camoopranusamnus:

COCTABJISITH TUIaH, aJITOPUTM PEIICHUS 3a7a4i, BHIOUPATh CIIOCO0 pelieHus
C y4€éTOM HUMEIOIIMXCSI PEeCypcoB M  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BapHaHTBl PEUICHUN C Y4ETOM HOBOM
uH(bOopMaIuu.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

BJIQJICTh HAaBBIKAMHU [IO3HABATEIbHOM peIeKCHH KaK OCO3HAHUSA
COBEpIIIAEMbIX JIEUCTBUM U MBICIUTEIBHBIX MPOIIECCOB, WX PE3yJIbTaTOB,
BJIQJIETh CIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTPOJISL IMpoIlecca U pe3ysbTaTa
pelIeHus] MaTeMaTUYEeCKOM 3a1auH;

NPEeNBUACTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTH TPH PEIICHUU
3a/lauyd, BHOCUTh KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa IeId M YCIOBUAM, OOBSICHATH
OPUYUHBI  JIOCTM)KCHHUS WM HEIOCTH)KCHHUS Ppe3yJbTaTOB JEATEIbHOCTH,
HAXOJUTh OMUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTeIbHOCTD:

MOHMMATh W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHJIUBUyAIbHOW pabOThl MPU PEIICHUH Y4YeOHBIX 3ajad, MPUHUMATH IETh
COBMECTHOM JIeITEIbHOCTH, TUIAHUPOBATh OPTaHU3aIUI0 COBMECTHOU PabOTHI,
pacmpenensaTh BUIbI pabOT, TOTOBAPUBATHCS, 00CYX IaTh MPOIECC U Pe3yabTaT
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (0OCykaeHHs, 0OMEH MHEHUI,
«MO3TOBBIE IITYPMBD» W WHBIE), BBINOJIHATH CBOIO 4YacTh pabOThI W
KOOPJMHUPOBATh CBOM JEHUCTBHSI C APYTMMH YJCHAMU KOMAaHJbI, OIICHUBATh
KauecTBO  CBOETO BKJIajga B  OOMMIA  TPOAYKT TIO  KPUTEPHSM,
c(hOpMYTUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICUCTBHUSI.



IHPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

CBOOOHO OMEpUPOBATH OCHOBHBIMH TOHATHUSMU CTEPEOMETPHU TIPHU
pEIIeHNH 33729 U TIPOBEJICHUH MaTeMaTHIECKIX PAacCyKICHUH;
PUMEHATh aKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX MPU PEIICHUU
TreOMETPHUYECKUX 3a/1a4;

KJIaCCU(PHUIIMPOBATH B3aHMHOE PACTIONIOKEHUE TIPSMBIX B TPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, IPSIMBIX U TIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO OMNEpPHUPOBATh TMOHITHSIMH, CBS3aHHBIMH C YIJIaMA B
IPOCTPAHCTBE: MEXKIY MPSMBIMH B MPOCTPAHCTBE, MEKIY MPSIMON U
TUTOCKOCTBIO;

CBOOOTHO OTIEPUPOBAThH MOHATUSMH, CBI3aHHBIMH C MHOTOTpaHHUKAMU;
CBOOOJTHO pacro3HaBaThb OCHOBHBIC BHUbl MHOTOIPAHHUKOB (IIpHU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Napaijiesienune, Kyo);
KJaccu(UIMPOBaTh MHOTOTPAaHHUKH, BBIOMpas OCHOBaHUA A
KJ1accuUKaIuy;

CBOOOJTHO OMEPUPOBATH TMOHSTUSMH, CBSI3aHHBIMH C CEUYCHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

BBITIOJIHATh ~ TNapaJUieibHOE,  IEHTPAJbHOE U  OPTOTOHAIBHOE
NPOEKTUPOBaHUE (UTYp HA TIUIOCKOCTh, BBIMOJIHATH H300paKeHUs
¢Guryp Ha IIOCKOCTH;

CTPOUTh  CEYEHUSI  MHOTOTPAHHHUKOB  PAa3IMYHBIMU  METOJIaMH,
BBITIOJIHATD (BBIHOCHBIE) TIJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX PUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIYKCIIATH IUJIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma,
nupamMmuaa), TEOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM HOopMyI;

CBOOOJTHO OMEPUPOBATh TMOHATUAMH: CHMMETPHUSI B IPOCTPAHCTBE,
IIEHTP, OCh M IUIOCKOCTh CHUMMETPUHU, IIEHTP, OChb U IUIOCKOCTH
CUMMETPUU (QUTYPHI;

CBOOOJTHO OMEPUPOBATH MOHSTHSIMHU, COOTBETCTBYIOIIMMHU BEKTOPaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJIHATDH JIEHCTBUSI HAJl BEKTOPAMU;

pemaTh 3aJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUU U
HAXOXJCHUE TeOMETPUUECKUX BEJIUYMH, TIPUMEHSSI U3BECTHBIE METObI
Opy PEIICHMH MaTeMaTUYeCKHX 3a7ad TMOBBIIIEHHOTO U BBICOKOTO
YPOBHSI CIIO)KHOCTH;

NPUMEHSTh TPOCTEUIINE MPOTrpaMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBbl TIPH PEIIEHUU CTEPEOMETPUUECKHUX
3ajay;

M3BJICKaTh, MPEOOpPA3OBBIBATH U HHTEPIIPETUPOBATH WHOOPMAITUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHUX (UTYypax, MPEACTABICHHYIO Ha
YepTekax U pUCyHKax;

MPUMEHSATh TOJTYYEHHbIE 3HAHUS Ha TPAKTUKE: CpPaBHUBATh U
aHAIM3UPOBATh PEabHBIC CUTYallMH, IPUMEHSITh U3yYEHHBIC TTOHSATHUS
B TIpOIlecCe TMOMCKA PEIICHUS MaTeMaTH4ecKH CHOopMyITupoBaHHOM
MPOOJIEMBI, MOJICTTUPOBATh PEANbHBIC CUTYAllUd Ha SI3bIKE TEOMETPHH,
MCCTIEIOBATh MOCTPOCHHBIC MOJIeNN C MCIIOJIb30BAaHUEM
T€OMETPUYECKUX TOHSATUH W TeopeM, armapara aireOpbl, pemarhb



IMPAKTHUYCCKHUEC 3adadM, CBA3AHHBIC C HaAXOXKIACHHECM TI'COMCTPUUCCKHUX
BCJINYHMH,

HMCTDb IIPCACTABICHHA 00 OCHOBHBIX JdTamax Pa3BUTHA TCOMCTPUH KaK
COCTaBHOM 4acTH Q)YHI[aMGHTa Pa3BUTHA TEXHOJIOTUH.

K xonmy 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJ/IHO ONEpPUPOBATHh MOHSATHUSIMH, CBSI3aHHBIMHU C IIWJIMHIPUYECKOM,
KOHMYECKON M c(hepuuecKod MOBEPXHOCTIMHU, OOBSICHSITH CIIOCOOBI
MOJTy4YEHUS,

ONEpUPOBATH TOHATUSMH, CBSI3aHHBIMA C TEJIAMU  BpalICHHUS:
IAJTUHIPOM, KOHYCOM, Chepoil U I1apoM;

pacrio3HaBaTh Tejla BpaileHus (IWIMHAP, KOHYC, cdepa u miap) u
OOBSICHSTH CIIOCOOBI MOJTYYCHUS TEJ BpallleHUS,;

KJ1acCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHHUE CPephl U IITIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI AJIEMEHTOB MHOTOIPAHHHUKOB M TEJ BpaICHUS,
00BEMBI U TUIONIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAILICHUS,
T€OMETPUYECKUX TEJ C TPUMEHEHUEM (hopMyIT;

CBOOOJTHO OMEPUPOBATH MOHATHUSIMHU, CBSI3aHHBIMU C KOMOWHAIUSAMHU
TEJl BpAlICHUs W MHOIOIPAaHHHUKOB: MHOTOIPDAHHUK, BIIMCAaHHBIM B
cdhepy U ONUCaHHBIN OKOJIO cdepbl, chepa, BIUCaHHAsT B MHOTOTPAHHUK
WJIY TEJIO BpAlllCHUS,

BBIUHCIIITh COOTHOLICHUS MEXAY IUIOIIAASMU TIOBEPXHOCTEHM U
00BbEMaMu MOAOOHBIX TEN;

n300pakaTh u3y4daeMmble (PUTYpbI, BBIMOJIHATH (BBIHOCHBIE) IUIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJl CBEPXY, COOKY,
CHH3Y, CTPOUTDH CEUECHUs TEJ BPALLCHHUS;

U3BJIEKaTh, MHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh WHMOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypaxX, MPEACTABICHHYIO Ha
YepTekax U pUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSTH OIEPALIMU HAJl BEKTOPAMMU;

3a71aBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPAMHAT;
pelaTtb TEOMETPUYECKHE 3aJauyd HA BBIYMCICHHE YIJIOB MEXIY
IPSMBIMU M IUIOCKOCTSIMHM, BBIYMCIIEHME PACCTOSSHUM OT TOYKH JI0
IUIOCKOCTH, B LEJIOM, Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/1a MPH PEIICHUH;

CBOOOJTHO OMEPUPOBATH TOHATHUSMH, CBS3aHHBIMH C JBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUXKCHHUM;

BBITIOJIHATh M300pPaKEHUS MHOTOTPAHHUKOB M TEN BpallleHHs TMpuU
[apaJUuIeIbHOM IIEPEHOCE, LEHTPAIBbHOM CHMMETPUM, 3EPKAIBHOU
CUMMETPHH, MPU TTIOBOPOTE BOKPYT MPSIMOiA, TpeoOpa30BaHus MOJ00NS;
CTPOUTH CEUYEHUS MHOTOTPAHHUKOB M TEJI BpALICHUS: CEUYCHUS
UUAIMHIpa (MapajulesibHO U MEPHEeHIUKYISIPHO OCH), CEUEHHUS KOHYyca
(mapajuienbHblE OCHOBAHUIO M MPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS
mapa;

HCHOJIb30BaTh METOJbI MOCTPOCHUSI CEYEHHM: METOJ CJIEI0OB, METO]
BHYTPEHHETO ITPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEN INIOCKOCTH;
JIOKA3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh T€OMETPUUECKUE (PaKThI JJIST PEIICHUSI CTEPEOMETPUUECKIX
3a7a4, MPEANOJIArarolluX HECKOJIBKO IIaroB PELICHUs, €CIU YCIOBUS
MIPUMEHCHUS 3a/1aHbI B SIBHOW U HESIBHOK (hopMme;



pemiaTh 3ajladyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUU U
HAXOXKJECHUE T€OMETPUUECKUX BEJIMYUNH;

PUMEHSTh IpOrpaMMHbIE CpelcTBa u AIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbl TIPH PEIIEHUU CTEPEOMETPUUECKHUX
3azay;

OPUMEHSATh TOJyYeHHbIE 3HAHUST HA MpaKTUKEe: CpPaBHUBATD,
aHAJIM3UpOBaTh U OILICHUBATh peajbHbIE CUTYyallMd, MPUMEHATH
U3Y4YCHHBIC TIOHSTHS, TCOPEMBI, CBOMCTBA B MPOIIECCE MOMCKA PELICHUS
MaTEeMaTUYeCKu CPOPMYJIMPOBAHHON  TPOOIEMBI, MOJECIUPOBATH
peanbHbIe CUTyalluu Ha SI3bIKE T€OMETPHUH, HCCIIEIOBATh MOCTPOCHHBIE
MOJIENIA C HCIOJB30BAHUEM TE€OMETPUYECKUX TOHATHH U TEOpeM,
anmaparta anreOpbl, peliarb MNPAKTHUYECKUE 3a7add, CBS3aHHBIE C
HAXO0XKJICHUEM T€OMETPUUECKUX BEJIMYUNH;

UMETh MpeACTaBICHUsI 00 OCHOBHBIX 3Talax pPa3BUTHUS F€OMETPUU Kak
COCTaBHOU 4acTu byHnameHTa pa3BUTHS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos
Ne HaumeHnoBaHue pa3ieiioB DJIeKTpOHHbIe (LM (pPpOBbIE)
KoHTpoJibHbIE IIpakTH4eckue
n/m | M TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
bu6nuoreka [IOK
1 Bexeitite B cTepeometpitio 23 1 https://m.edsoo.ru/1c209e37
5 B3anmnoe pacnosioxxenue 6 1 bubnuorexa [HOK
MPSMBIX B MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
[TapayuienbHOCTB IPSIMBIX
3 1 IUIOCKOCTEH B 8 bubmmorexa HOK
https://m.edsoo.ru/1c209e37
MIPOCTPAHCTBE
[TepneHaAUKYISIPHOCTD
4 I SFI)MBIXHI/I H}J"IOCI;OCTCI\/'I B 25 bubmorexa LOK
p https://m.edsoo.ru/1c209e37
MIPOCTPAHCTBE
bu6mmoreka [IOK
° Y TIIBL 11 pACCTOSHHS 16 1 https://m.edsoo.ru/1c209e37
bu6mmoteka [IOK
0 Muororparict ! 1 https://m.edso00.ru/1c209e37
bu6nuoreka [IOK
! BeKTopeI B MpoCTparncTse 12 https://m.edso00.ru/1c209e37
3 [ToBTOpenwme, 0600IIEHNE 1 c 5 bu6nuoreka [IOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO
102 6 0

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KIIACC

HaumMeHoBaHme KoanuectBo yacoB

Ne DJIeKTpOHHbIe (LM (POBHIE)
pa3aesioB U TeM KoHTpoabHbIe IpakTHyeckune

n/n Bcero o0pa3oBaTejibHbIE PeCypChI
nporpamMmbl padoThI padoThI
AHanuTHYECKAS

1 15 1
reoMeTpus
IToBTOpEHUE,
o0o01Ienue u

2 15 1
cUCTeMaTu3aIus
3HAHUU

3 O0BéM 17 1 bubmuorexa [JOK
MHOI'OTPaHHUKA https://m.edsoo.ru/1c209e37

bu6nuoreka [IOK

4 T

et BpatieHi 24 1 https://m.edso00.ru/1c209e37
IImomann
MMOBEPXHOCTHU U

5 D 9 1
00BEMBI KPYTIIBIX
Ten

6 JIBYOKeHUS 5 1
[ToBTOpEHME,

7 00001IeHNE 1 17 5 bubmuorexa [JOK
cUCTeMaTHu3ausl https://m.edsoo.ru/1c209e37
3HAHUU

OBUIEE KOJIMYECTBO
102 8 0

YACOB I1O0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

[NPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

OcHOBHBIE IIpaBUIIA
M300paXeHUs Ha PUCYHKE
IUIOCKOCTH, MapaJlIeIbHBIX
PSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

bubmuorexka [JOK
https://m.edsoo.ru/aecc77cd

IlonsTHA cTepeoMeTpUn:
TOUKa, IpsiMasi, MJI0CKOCTb,
npocTtpancTBO. OCHOBHBIE
IpaBuJia U300paKeHMsI Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX MPSAMBIX
(OTpe3KOB), CepPEeIUHBI
oTpe3Ka

ITonsTus:
IepeCeKaroIInecs
MJIOCKOCTH,
MepECEKAIOIIMNECS ITpsAMast
7 TNIOCKOCTE;
MOJTYTPOCTPAHCTBO

bu6mmoreka [JOK
https://m.edso0.ru/2d8a9c99

Ilousarns:

bu6mmoreka [JOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99

IepeceKaroIuecs
MJIOCKOCTH,
nepecekaromuecs npsmas
U TUIOCKOCTb;
MOJIYTIPOCTPAHCTBO

https://m.edso0.ru/2d8a9c99

MHoOrorpaHHukH,
M300pakKeHHUE MPOCTEHIIINX
MPOCTPAHCTBEHHBIX (UTYD,
HECYILECTBYIOIIMNX
00BEKTOB

bubmuoreka [JOK
https://m.edsoo.ru/a63959ed

MHoOTrOrpaHHuKH,
M300paxKeHue MPoCTEHIINX
MPOCTPAHCTBEHHBIX (UTYD,

bubmuorexa [JOK
https://m.edsoo.ru/a63959ed

HECYLIECTBYIOIUX
00BEKTOB

AKCHOMBI CTEPEOMETPHUH U bubnnorexa [JOK
IIEPBBIE CIEACTBUS U3 HUX https://m.edsoo.ru/Occ5c4fe
AKCHOMBI CTEPEOMETPUH U bubnnorexa [JOK

MEPBLIC CIICACTBUSA U3 HUX

https://m.edso00.ru/239c8ch4

AKCHOMBI CTEPEOMETPUH U
NIePBbBIE CIIEJCTBUS U3 HUX.
Crioco0bI 3a1aHUS IPSIMBIX
U IIJIOCKOCTEN B
IIPOCTPAHCTBE.
O0603HaueHus MPSAMBIX U
IIJIOCKOCTEMN

bu6mmorexa [IOK
https://m.edsoo.ru/65c6b106



https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106

10

N3o0paxkenue ceueHuit
nUpamMuIbl, Kyda u
MIPU3MBI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakeHue
[IEPECEUCHUS TIOJTYUEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUI
pa3HBIMU LIBETAMHU

11

N3o0pakenune ceueHuit
NUPaMU/JIbL, KyOa 1
IPU3MBIL, KOTOPbIE
MIPOXOJIAT uepe3 ux péopa.
N3o0pakeHue
NEpPECEYECHUS MOTYYEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MIOCTPOEHHBIX CEUECHUN
Pa3HbIMH LIBETAMHU

12

N3o0paxeHne cedeHuit
MUpPaMUJIBL, KyOa 1
MPU3MBI, KOTOPBIS
MPOXOJAT uepe3 ux peéopa.
N3o0pakenune
MIepPEeCeUCHHUS TOTYICHHBIX
IIJIOCKOCTEM.




PackpammBanue
MMOCTPOEHHBIX CEUEHUM
pa3HbIMU LIBETAMHU

13

N3o0paxkenue ceueHuit
nupamMuIbl, Kyda u
MPU3MBI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakeHue
MepECEUCHUS TIOJTYUEHHBIX
IJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUI
pa3HBIMU LIBETAMHU

14

Merton cnenoB nmus
MOCTPOEHUS CEUCHUI

15

Meron cnenos nis
MIOCTPOEHUSL CEUCHUM.
CBolicTBa nepeceyeHmi
HPSIMBIX U IJIOCKOCTEN

16

Meron cnenos nis
MIOCTPOEHUSL CEUCHUM.
CBolicTBa nepeceyeHni
HPSIMBIX U IJIOCKOCTEN

17

ITocTpoeHue ceueHui B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3nanne BEIHOCHBIX




YepTeKer U 3alKCh 11aroB
IIOCTPOEHUS

18

ITocTpoeHue ceueHuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEéOpax.
Co3nanue BRIHOCHBIX
YepTeKeil U 3aluCh 11aros
MOCTPOCHHSI

19

ITocTpoeHue ceueHuii B
nupamujie, Kyoe no Tpém
TOYKaM Ha pEopax.
Coznanue BRIHOCHBIX
YepTeKel U 3alucCh I1aroB
MOCTPOCHUS

20

[TocTpoenue ceuennii B
nupamue, Kyoe rmo Tpém
TOYKaM Ha pEOpax.
Co3zntanue BEIHOCHBIX
YEepTEKEH U 3aIUCh 11aroB
IIOCTPOEHUS

21

IToBTOpEeHME
wianumeTpun: Teopema o
HPONOPLIMOHAIBHBIX
otpeskax. [Tomobue
TPEYTOJILHUKOB

22

IToBTOpEeHME
miaHuMerpun: Teopema




Menenas. Pacuersl B
CEUYECHMSIX Ha BRIHOCHBIX
yeprexax. Mcropus
pa3BUTHUS TUIAHUMETPHUH U
CTepeOMETpUHr

23

Konrtponbnas padora
"AKCHUOMBI CTEPEOMETPHUH.
Ceuenus"

24

BzaumHoe pacnionoxenue
MPSIMBIX B POCTPAHCTBE.
CxkpemumBarouecs
npsmblie. [Ipusnaku
CKPEIIHBAIOIINXCS
npsimbixX. [lapaniensHbie
MpsIMBbIE B IPOCTPAHCTBE

bu6mmoreka [IOK
https://m.edsoo.ru/1a2520f6

25

Teopema o
CYILIECTBOBAHHMH U
€AMHCTBEHHOCTH NPSAMOM
napasuieIbHON JaHHOU
IPSAMOM, MPOXOAAIIEN
yepe3 TOUKY ITPOCTPAHCTBA
U He JIeKaIlley Ha JaHHOU
npsMoit. Jlemma o
[IEPECCUCHUU
NapauIeIbHBIX MPSAMBIX
IIJIOCKOCTBIO

26

HapaJ'IJ'ICJIBHOCTB TpeX

bu6mmoreka [JOK



https://m.edsoo.ru/1a2520f6

npsaMbIX. Teopema o TpEx
NapauIeIbHBIX TIPSAMBbIX.
Teopema o
CKPELUBAIOIIUXCSI
HPSAMBIX

https://m.edso0.ru/93ad36b3

27

[TapannensHoe
IIPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA
napauieIbHOTO
MPOEKTUPOBAHHUS.
N300paxeHune pa3HbIX
¢buryp B napauieabHON
MPOEKIUU

28

LlenTpanbHas NpOEKLHUs.
VYo ¢ COHanpaBICHHBIMU
CTOpPOHAaMH. YTOJ MEXAY
MMpAMBIMHA

29

3aa4uM Ha JOKa3aTeIbCTBO
U HCCIIEJOBAaHUE,
CBSI3aHHBIE C
PacroJIo)KEHUEM NPSIMBIX B
IIPOCTPAHCTBE

30

ITonsTHA: TapauIENTbHOCTD
MIPSIMOM U INIOCKOCTH B
npoctpaHcTse. [Ipu3Hak
MapaJUIEIbHOCTH IPSIMOU U
miockocTH. CBolicTBa

but6mmorexa [JOK
https://m.edsoo.ru/ee1d19b9



https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9

[apaJUIEIbHOCTH IPSIMOU U
IUIOCKOCTH

31

['eomeTpuueckue 3a1aun
Ha BEIYUCIICHUC U
JI0Ka3aTelIbCTBO,
CBSI3aHHBIC C
MapaIeIbHOCTHIO IPSMBIX
1 IIJIOCKOCTEH B
MIPOCTPAHCTBE

32

ITocTpoeHue ceuenus,
MIPOXO/SIIETO Yepes
JAHHYIO MIPSIMYIO Ha
4yepTeke U NapajljieIbHOro
JIpyrou npsmou. Pacuér
OTHOUIEHUI

33

[TapannensHas TpOEKLIUs,
MpUMEHEHUE AJIs
MOCTPOCHUS CEUCHUN KyOa
U TIapajuIeyIeIHIIe 1a.
CBolicTBa
napasuieyieumne1a u
TIPU3MBI

34

[TapannenbHbIE IIOCKOCTH.
IIpu3naku
napaieIbHOCTH IBYX
MIJIOCKOCTEH

35

Teopema o




napauIeIbHOCTU U
€IUHCTBEHHOCTH
IUIOCKOCTH, MTPOXOIAIICH
4yepes TOUKY, He
MPUHAUICIKAITYIO JTaHHOU
IIJIOCKOCTH M CJIEICTBUS U3
Hee

36

CBolicTBa napauiesbHbIX
IJIOCKOCTEH: 0
NapajuieIbHOCTH MPSAMbBIX
MepEeCeUCHUs PU
MEPECCUCHUH JIBYX
napauieIbHbIX
IJIOCKOCTEN TpEThen

37

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 oTpe3Kax
NapauIeIbHBIX IPSIMBbIX,
3aKITIOYEHHBIX MEXKITY
napajuIeIbHBIMU
IUIOCKOCTSIMU; O
[IEPECECUECHUH NIPSAMOU €
JBYMsI ITapaJlJIeIbHBIMU
IUIOCKOCTSIMU

38

IToBTOpEHME: TEOpEMA
[Tudaropa Ha mIOCKOCTH

39

IToBTOpEHME:
TPUTOHOMETPUS




IPSIMOYTOJIBHOT'O
TpPEeYrojbHUKa

40

CgoiicTBa ky0a u
IPSMOYTOJIBHOTO
napasulesenuneaa

41

Brrancnenue mmH
OTPE3KOB B KyO€ U
HPSAMOYTOJIBHOM

napasuleenurese

42

[TepnieHIUKYIAPHOCTD
IIPSIMOM U INIOCKOCTH.
IIpuznax
NEPIEHAUKYIIAPHOCTH
IIPSIMOM M INIOCKOCTH

bubmuoreka [JOK
https://m.edsoo.ru/b19f6a5d

43

[lepnenAuKyISIpPHOCTD
IIPSIMOM M INIOCKOCTH.
[Ipuznax
NEPIEHANKYJIAPHOCTH
IPSAMOM U INIOCKOCTH

44

Teopema o
CYILIIECTBOBaHHUHM U
€AMHCTBEHHOCTH NPSIMOH,
IPOXOJAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYIAPHON K
IJIOCKOCTH



https://m.edsoo.ru/b19f6a5d

45

ITnockoctu n
NEePHEHANKYIISPHBIE UM
psIMbIC B
MHOTOI'PaHHHKAX

46

ITnockoctu n
NEePHEHANKYIISPHBIE UM
psIMbIC B
MHOTOT'PaHHHKAX

47

Ilepnenaukysip u
HaknoHHas. [ToctpoeHue
NEPIEHIUKYJIApA U3 TOUKH
Ha NPAMYIO

bu6mmoreka [IOK
https://m.edsoo.ru/33c477d3

48

Ilepnenaukysip u
HaknoHHas. [ToctpoeHue
NEPIEHIUKYIIApA U3 TOUKU

Ha MPSIMYIO

bu6mmoreka [IOK
https://m.edsoo.ru/66fefadd

49

Teopema o Tpéx
NepreHuKyIsApax (mpsmast
u oOpaTHas)

bu6mmoreka [IOK
https://m.edsoo.ru/e4972cdc

50

Teopema o Tpéx
NeprIeHIuKyIsApax (mpsmast
u oOpaTHas)

bu6mmoreka [IOK
https://m.edsoo.ru/52188a7d

51

Yron mexny
CKPEITUBAIOIIIMUCS
TPSIMBIMHA

52

ITouck



https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d

NepHEHINKYISIPHBIX
MPSIMBIX C MIOMOIIBIO
MePIEHIUKYIISIPHBIX
IUIOCKOCTEH

53

OpTtoronanbHOe
MIPOSKTUPOBAHHE

54

ITocTpoeHue ceueHui
KyOa, MPU3MBI,
IIPABUJIBHOM MUPaMUJIBI C
IIOMOILBI0 OPTOTOHAIBHOU
IIPOEKLIAN

55

[ToctpoeHue ceuenuit
KyOa, MPU3MBI,
IIPABUJIBHOM MUPaMUJIBI C
MOMOIIbIO OPTOTOHATILHOU
IIPOEKLIAN

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEIIBHO TUIOCKOCTH.
IInockocTy cCUMMETpHIA B
MHOT'OI'PaHHHUKAX

57

ITpusnax
NEPIEHANKYJIAPHOCTH
IIPSIMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUU

58

IIpaBunbHbBIE




MHOTOrpaHHUKH. Pacuér
pacCTOAHUM OT TOYKH 10
IUIOCKOCTH

59

IIpaBunpHbBIE
MHOTOrpaHHUKH. Pacuér
pacCTOAHUM OT TOYKH 10
IUIOCKOCTH

60

CriocoObI OIyCTHTD
NEePIEHIUKYIISPBL:
CUMMETpPHUS, CABUT TOUKH
0 MapajuieIbHON OPSMOM

61

CnBur no HenapamieabHON
IIPSIMOM, U3MEHEHHE
paccTosHui

62

KonTponbnas padota
"B3aumHoOe pacmosioxxeHue
IPSIMBIX U IIJIOCKOCTEN B
npocTtpaHcTae”

63

IToBTOpEHME: YroiI MEXIAY
MMpAMBIMHA Ha IJIOCKOCTH,
TPUTOHOMETPHSA B
IIPOU3BOJILHOM
TPEYroJIbHUKE, TEOpEMa
KOCUHYCOB

64

[ToBTOpEHME: YroI MEeXIy
CKPELIUBAIOIIMMUCS




IIPSIMBIMU B IIPOCTPAHCTBE

65

I'eomeTpryeckue METOABI
BBIYMCIICHHS YIJIa MEKIY
IIPSIMBIMU B
MHOT'OI'PAaHHHUKAX

66

JIByrpaHHbI{ yroJ.
CBOMCTBO JIMHEHHBIX

YIJIOB IBYTPaHHOI'O yria

67

[lepieHquKynspHBIE
miockoct. CBoOMCTBa
B3aUMHO
MEePIEHINKYISIPHBIX
IUIOCKOCTEH

68

IIpuznax
NEPIEHIUKYJIIPHOCTU
MIJIOCKOCTE; TeEOpema o
IIPSIMOM TepeceueHus IByX
IIJIOCKOCTEN
NEPIEHIUKYIJIIPHBIX
TPEThEU MIOCKOCTU

69

IIpssMOyTONBHBIN
napanjenenunes; Kyo;
U3MEPEHMs, CBOWCTBA
IIPSIMOYTOJIBHOTO
napajuiesaenumnena

70

Teopema 0 quaroHau




MPSMOYTOJIBHOTO
napasuiesienuIie1a u
CIIEICTBUE U3 HEE

71

CrepeomeTrpuueckue u
NPUKJIAIHBIC 3aa4H,
CBA3aHHBIC CO B3aUMHBIM
PACHOI0KEHHEM MPSIMBIX U
IUIOCKOCTH

72

IToBTOpEHME:
CKPEILMBAIOIINECS
IpsIMBbIE, TApAJLIIEIIbHbBIE
IUIOCKOCTH B CTaHJapTHBIX
MHOTOTpaHHHUKaX

73

[Tapa mapannenbHbIX
IJIOCKOCTEH Ha
CKPEILIMBAIOIINXCS
MPSIMBIX, PACCTOSTHUE
MEXKY
CKPEIIMBAOIIUMHUCS
MPSMBIMH B ITPOCTHIX
CUTYalHSIX

74

PaccrosiHue OT TOYKHU 10
IJIOCKOCTH, PAaCCTOSTHUE OT
MPSAMOM J10 TIIIOCKOCTH

75

Brrunciienue paccrosHui
MEKIY
CKpEIIMBAOIIUMHUCS




IPSIMBIMH C IIOMOLIBIO
NEPIEHANKYIJIIPHON
IUIOCKOCTH

76

TpéxrpanHslii yroi,
HEpPaBEHCTBA JJIS
TPEXTPAHHBIX YIJIOB.
Teopema [Tudaropa,
TEOpEMbI KOCUHYCOB U
CUHYCOB JJIsi
TPEXTPAHHOTO yria

77

DnemMeHTHI chepuuecKoit
TEOMETPHH: T€0/Ie3UUECKUe
JIMHUM Ha 3emiie

78

KonTponbhas padota
"VYrael v paccTostHuA"

79

CucreMaru3anus 3HaHHH
"MHOrorpaHHuK 1 €ro
dJIEMEHTHI"

80

IInpamupa. Buaer
nupamul. [IpaBunbHas
nupamuia

81

IIpusma. [Ipssmas n
HAaKJIOHHAs [TPU3MBI.
IIpaBunpHas npuzma

82

IIpssMo#t mapasenenunen,
PSAMOYTOJIBHBIN




napaJiesienumesi, Kyo

83

Beinykiibie
MHOTOIpaHHMKHU. Teopema
Ditnepa

84

Beinykiibie
MHOrorpaHHuku. Teopema
Oitnepa. [IpaBuibHbIe U
MOJTYITPaBUIIbHBIE
MHOTOI'PAaHHUKHU

85

KonrponbHas pabora
"MHororpaHHuku"

86

[TonsiTE BeKTOpa Ha
IUIOCKOCTH U B
IIPOCTPAHCTBE

87

CymMma BEKTOpPOB

88

Pa3HocTh BekTOpOB

89

IIpaBuio
napajuleenue1a

90

YMHOXKEHHE BCKTOpA Ha
qucCiIo

91

Paznoxenue BexTopa 1o
0a3ucy TpE€x BEKTOPOB, HE
JIeXKAIIUX B OJHOM
MIOCKOCTH

92

CkansipHO€E TPOU3BENECHNE




Brruucnenue yria Mexuay

93 BEKTOPAMH B 1
IIPOCTPAHCTBE
IIpocreiimue 3amauu ¢

94 p bi 1
BEKTOpaMH
IIpocreiimue 3amauu ¢

95 p b 1
BEKTOpaMHU
[Ipocreiiue 3amauu ¢
BEKTOPaMH
[Ipocreiiue 3amaun ¢

97 P A 1
BEKTOPaMH
O06o0061IEHNE U

98 = 5 1
cUCTEMAaTH3aIMs 3HAaHUI
O060061IEHNE U

99 B . 1
cUCTEMAaTH3aIis 3HAHUH
Urorosas KOHTpOJIbHAS

100 P 1
pabota
Hrorosas KOHTpOJIbHAS

101 P 1
pabota
0O00011eHue u

102 o y 1
CUCTEMATHU3ALMS 3HAHUN

OBIIEE KOJIMYECTBO 102

YACOB I10 [TPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

[ToBTOpEHME TEMBI
"Koopaunatsl BeKTOpa
Ha IUIOCKOCTH U B
npocTtpascTae”

[ToBTOpEHME TEMBI
"CkansipHoe
IIPOU3BEIEHUE BEKTOPOB"

[ToBTOpEHME TEMBI
"Beluucienue yria
MEX/y BEKTOpaMH B
npocTtpaHcTae”

IToBTOpEHME TEMBI
"VpaBHEHHE IPSIMOH,
IIPOXOMAIIEH Uepes3 ABe
TOYKH"

YpaBHEHME MIIIOCKOCTH,
HOpMallb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

YpaBHEHME MJIOCKOCTH,
HOpMallb, ypaBHEHHE




IJIOCKOCTHU B OTPE3KaAX

BekropHoe
MIPOU3BEICHUE

JIuHeiiHble HEpaBEeHCTBA,
JMHEHHOE
pOrpaMMHUPOBaHUE

JIuHeitHble HEpaBEeHCTBA,
JUHEHHOe
pOrpaMMHUPOBaHUE

10

AHaJINTUYECKUE METO/IbI
pacuéra yria Mexuy
OpSMbIMU B
MHOI'OI'paHHHKaX

11

AHaJINTUYECKUE METO]IbI
pacuéra yriia Mexny
IUIOCKOCTSIMH B
MHOT'OI'paHHHKaX

12

dopmyiia pacCTOSHUS OT
TOYKH JI0 TJIOCKOCTHU B
KOOpAMHATaX

13

Haxoxnenne paccrostHui
OT TOYKHM JIO TNIOCKOCTH B
KyOe

14

Haxoxnenue paccrosHuit
OT TOYKH JIO IJIOCKOCTH B
MpaBUJILHON MUpaMUJIE




15

Konrponbnas padora
" AHanmuTHYeCKas
reomerpus”

16

Ceuenus
MHOTOTPaHHHUKOB:
CTaH/IapTHHIE
MHOTOTPaHHUKH

17

Ceuenns
MHOTOTPaHHUKOB: METOJ]
CJIENOB

18

Ceuenus
MHOTOTPaHHUKOB:
CTaH/IAPTHBIE IUIOCKOCTH,
MePECECUCHUS PSAMBIX U
MJIOCKOCTEH

19

[TapaienpHble psMbIE U
IUIOCKOCTH:
napajelbHble CEUYCHUS

20

[TapaenbHble psMbIE U
TUIOCKOCTH: PACUYET
OTHOUIEHUI

21

[TapaenpHble IpsMbIE U
IUIOCKOCTH: YIJIbI MEXIY
CKpCIIUBAOIUMHUCA
MMPAMBIMHA

22

[lepnenaukynspHble




MPSIMBIE U TJIOCKOCTH:
CTaHJapTHbHIC Tapbl
MEePIEeHIUKYISIPHBIX
IJIOCKOCTEH U MPSIMBIX,
CUMMETpUU
MHOTOTPaHHUKOB

23

[lepniennuKynspHbIE
IpsIMbIE U TNIOCKOCTH:
TeopemMa O Tpex
MEePIeHIUKYIIspax

24

[lepienquKynspHBIE
IpsIMbIE U TNTIOCKOCTH:
BBIUMCJICHHUS JIJTH B
MHOTOTpaHHHUKAaX

25

[ToBTOpEHUE: TIOMAIN
MHOTOYTOJIbHUKOB,
(bOpMyITBI TS TUTOIIAJICH,
co00paxeHus moao0us

26

[ToBTOpEHUE: MO TN
MHOTOYTOJIbHUKOB,
(bOopMyIIBI TS TUTOIIAJICH,
co00paxeHus moao0us

27

[ToBTOpEHUE: MO TN
MHOTOYTOJIbHUKOB,
(bOpMyIIBI TS TUTOIIAJICH,
CO00paxeHus moa00us




28

IImomaay ceuenuit
MHOTOTPaHHHUKOB:
TJIOIIATU TTIOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0100US

29

IImomaayu ceuenuit
MHOTOT'PaHHUKOB:
TIJIOIIA U TTIOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpakeHUS TI0100US

30

KonTponbnas pabota
"[ToBTOpEHME:
MHOTOTPaHHHUKH, CEUYCHUS
MHOTOTPaHHUKOB"

31

0O0BéM Tenna. O0beEM
MPSIMOYTOJIBHOTO
napasuieNienumnena

32

3amaun 00 yABOCHUHN
KyOa, 0 KBajipaTtype Kyo0a;
0 TPUCEKLIUH yTia

33

Crepeomerpuueckue
3aJ1a4yM, CBSI3aHHBIE C
00BEMOM
IPSMOYTOJIBHOTO
napaJuieenuneaa

34

[Tpuknanubie 3a1a4w,




CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMaA
IPSIMOYTOJILHOTO
napaJuieenumnea

35

O0BEM ITPSAMON ITPU3MBI

36

CrepeomeTpuiecKue
3a7a4H, CBSI3aHHbIE C
BBIYHCJICHHEM 00BEMOB
IIPSIMOM TIPU3MBI

37

[Tpuxnanuele 3ana4u,
CBsI3aHHbIE C 00BEMOM
IIPSAMOM IIPU3MBI

38

Brruucnenne 0o0bEMOB
TEJI C TIOMOLIBIO
OIPEIEIIEHHOTO
unTerpana. OobEm
HAaKJIOHHOM MPU3MBI

39

Brruucnenue o0bEMOB
TEJ C TIOMOIIBIO
OIPEIEIIEHHOTO
uHTerpana. OobémM
MUPAMU/IBI

40

®dopmyna 00bEMa
nupamusl. OTHOIIEHUE
00bEMOB MUPAMU]T C
OOIIUM YTIIOM




41

dopmyna o0bEMa
nupaMuibl. OTHOLLIEHUE
00BEeMOB MUpaMuj ¢
00IIUM yTIIOM

42

Crepeomerpuueckue
3aJjauMl, CBSI3aHHBIE C
00bEMaMy HaKJIOHHON
IPU3MBI

43

Crepeomerpuueckue
3aJja4uMl, CBSI3aHHBIE C
00bEMaMU TUPAMU/IBI

44

IIpukiagaele 3aqa4u 110
teme "O0bEMbI TEN",
CBsI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBI

45

IIpukiagHele 3a1a4u 110
teme "OOBEMEI Te",
CBSI3aHHBIE C 00BEMOM
MUPAMU/IBI

46

[Tpumenenue o0BEMOB.
Brruncnenue paccrossHus
J10 TIOCKOCTH

47

KonTponbnas pabota
"O06bEéM MHOTOTpaHHUKA"

48

[unuHapuyeckas
ITOBEPXHOCTb,

bu6nuoreka [IOK
https://m.edso0.ru/6054b8cl



https://m.edsoo.ru/6054b8c1

oOpasyroiue
LUJIMHIPUYECKOU
IIOBEPXHOCTHU

49

HMumuuap. [psamon
KpYTOBOU LIUITUHP.
[1momaas MOBEPXHOCTH
LUIMHIpA

50

Konnyeckas
MOBEPXHOCTb,
oOpasyromue
KOHMYECKOM
noBepxHocTu. Konyc

bubnnoreka IIOK
https://m.edsoo.ru/c94ba09b

51

Ceuenue koHyca
IJIOCKOCTBIO,
napasiebHON
IJIOCKOCTH OCHOBAHMSI

52

VY ceu€HHBbI KOHYC.
N306paxeHne KOHYCOB U
yCeYEHHBIX KOHYCOB

53

[Tnomane 60x0BOI
MMOBEPXHOCTH U MOJHON
MMOBEPXHOCTU KOHYCa

54

ITnomans OOKOBOM
MMOBEPXHOCTH U MOJHON
MMOBEPXHOCTH KOHYyCa

55

Crepeomerpuueckue



https://m.edsoo.ru/c94ba09b

3aJa4d Ha
J0Ka3aTCiIbCTBO U
BBIYHCIICHUC,
IMOCTPOCHUEM CceueHHI
HUJIMHAPA, KOHYCa

56

Crepeomerpuueckue
3371241 Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHUE,
HOCTPOCHHEM CEUCHUI
OWIMH]pa, KOHYyCa

57

[TpuknagHbie 3a0a9H,
CBSI3aHHBIE C IIHJIMHIPOM

58

[Ipuknagneie 3agauu,
CBSI3aHHBIE C [IUIUHIPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl u
Imapa ¢ IIOCKOCTHIO.
Kacanue mapa u cepst
IJIOCKOCTBI0. Bun n
n300paxKeHue mapa

61

[Tepeceuenue chepsl u
1apa ¢ MIOCKOCTBIO.
Kacanue mapa u cepst
MIOCKOCTHIO. Bua n
n300pakeHue mapa




62

VYpaBuenue chepsl.
[Tnomane chepsl u eé
yacTei

63

Cummerpus chepsl u
mapa

64

Crepeomerpuyeckue
3aJa4u Ha
JI0Ka3aTeJIbCTBO U
BBIYUCICHUC, CBA3aHHBIC
co chepoii u Imapom,
MOCTPOCHHEM HX
CEUYCHUH MIIOCKOCTHIO

65

Crepeomerpuueckue
3a/1a4u Ha
JI0Ka3aTeNbCTBO U
BBIUKCJICHHE, CBS3aHHbBIE
co chepoii u mapom,
MOCTPOCHUEM UX
CEUYEHUM TIIOCKOCTHIO

66

[Tpuknaanble 3a1auu,
CBsI3aHHBIE CO cpepoil U
1apoM

67

IToBTOpEHMUE:
OKPY>KHOCTh Ha
IJIOCKOCTH, BEIYUCIICHUS
B OKPY>KHOCTH,
CTaHJapTHBIC TTOA00HS




68

Pasznnunble koMOMHALIMT
TEJ BpaIICHUS U
MHOTOTPaHHUKOB

69

3anauu o reme "Tena u
IIOBEPXHOCTHU BpaleHus"

70

3amaun o TeMme "Tena u
IIOBEPXHOCTHU BpaleHus"

71

KonTponbnas pabota
"Tena ¥ MOBEPXHOCTH
BpaieHus"

72

O0BEM IUIMHApA.
Teopema 06 00bEME
NPSIMOTO LUJIAHPA

bubnnoreka IIOK
https://m.edso0.ru/5513d87b

73

Breruucnenne 00bEMOB
TEJI ¢ IOMOLIBIO
ONPENEIEHHOTO
uHTerpana. O0bEM
KOHYCa

74

[Tnomaau OOKOBOH U
MOJTHOM MOBEPXHOCTHU
KOHYca

75

CrepeomMerpuueckue
3aJauu, CBSA3aHHBIE C
BBIYUCIIEHHEM 00BEMOB
WIMH/Ipa, KOHyca

76

HpI/IKJ'Ia,Z[HBIe 3aaa4u I10



https://m.edsoo.ru/5513d87b

teme "OOBEMBI 1
IJIOIIA Y TOBEPXHOCTEN

TCII

77

O0bEM 11apa U LapoBOro
cekropa. Teopema 00
00béme mapa. [nomanb
chepsl.
CrepeoMeTpuyeCKHe
3aJ1auu, CBS3aHHBIC C
BBIYUCIICHHEM 00BEMOB
rapa, mapoBoro
CerMEHTa U IIapOBOTO
CEeKTOpa

78

[Tpuxnanueie 3a1a44 110
teme "O0bEMbI TEN",
CBSI3aHHBIE C 00BEMOM
mapa v riomajbo
cheprl. COOTHOIICHHS
MEXAY MII0IAIIMU
IIOBEPXHOCTEU U
00BEMamMu MOJOOHBIX Tell

79

IToxoOuble Tena B
IPOCTPaHCTBE.
N3menenne o0bEMa pu
oJ00UH.
Crepeomerpuueckue
3aJ1auu, CBS3aHHBIC C




BBIUHCIIEHHEM 00BEMOB
TeJI ¥ IUIOIaaei
MOBEPXHOCTEH

80

Konrponbnas padora
"[1nomaau moBEepXHOCTH
U 00BbEMBI KPYTIIBIX TET"

81

JBrxenus
MPOCTPAHCTBA.
OtobpaxeHusl.
JIBr>KeHUs U paBEHCTBO
¢buryp. O6mue cBoiicTBa
BVKEHUN

82

Bunsl nBmkennii:
IapaJuIeIbHBIN MIEPEHOC,
LIEHTpaJIbHAsl CAMMETPHS,
3epKaJIbHAs CUMMETPUS,
IIOBOPOT BOKPYT NPSIMOM

83

[IpeoOpazoBanus
nono6us. [psmas u
cdepa Ditnepa

84

I'eomeTpuueckue 3amaun
Ha [IPUMEHEHNE
JBUOKEHUS

85

KonTponbhas pabota
"BekTopsl B
npocTpaHcTae”




86

Ob6o6maromee
noBTopenue 11 nousTuii
U METOJIOB Kypca
reometpun 10-11
KJIACCOB,
cUCTeMaTH3allus 3HaHU:
"ITapamiensHOCTh
IIPSIMBIX U IIJIOCKOCTEMN B
npocTtpascTae”

87

Oo6ob61aro1ee
noBTopenue 11 mousTuit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
cucTeMaTH3alys 3HaHMH:
"BexTopsl B
npocTpaHcTae”

88

O06o0maroree
noBTopenue 11 nouaruii
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CHUCTEeMaTU3alrs 3HAHUI:
"BekTopsl B
npoctpaHcTse”

89

Ob6o06maroree
noBtopenue 11 monaruit




U METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
CUCTeMaTH3allus 3HaHU:
"O6BbeM MHOTOTpaHHUKA"

90

Ob6o06maroree
nosropenue 11 nonaruit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB,
CHUCTeMaTU3alus 3HAHUI:
"O6beM MHOTrOrpaHHuka"

91

Oo6ob61aroee
noBtopenue 11 nonaruit
¥ METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CHUCTEeMaTU3alrs 3HAHUI:
"I1nomaam noBEpXHOCTH
U 00BbEMBI KPYTJIBIX TET"

92

O06o0maroree
noBTopenue 11 moHsTHii
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
cUucTeMaTu3aIus 3HaHUM:
"[Lomaau moBEpXHOCTH




U 00BbEMBI KPYTIIBIX TET"

93

HToroBasi KOHTpOJIbHAS
pabora

94

HToroBasi KOHTpOJIbHAS
pabora

95

[ToBTOpeHme, 0600IIEHNE
M CUCTEMATHU3ALHS
3HAHUHU

96

Hcropus pa3Butus
CTEPEOMETPUU KaK HayKu
U €€ poJIb B Pa3BUTHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTU

97

Hcropus passurus
CTEPEOMETPUH KaK HAYKH
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
VHXCHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTUH

98

Hcropus pa3Butus
CTEepEOMETPUH KaK HayKu
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX




WHXEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTUH

99

Hcropus pa3Butus
CTEpPEOMETPUU KaK HayKu
U €€ poJib B Pa3BUTHH
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

100

Uctopus pazsutus
CTEPEOMETPUHU KaK HAyKU
1 €€ poJib B Pa3BUTUU
COBPEMEHHBIX
VWHKCHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJOTHI

101

Hcropus passurus
CTEPEOMETPUH KaK HAYKH
U €€ poJib B Pa3BUTHH
COBPEMEHHBIX
VHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOT U

102

Hcropus pa3Butus
CTEepEOMETPUH KaK HayKu
U €€ poJIb B Pa3BUTHH




COBPEMEHHBIX
WHXEHEPHBIX U
KOMIThFOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MareMatuka: anredpa v Hayajia MaTeMaTHYeCKOro aHallu3a, FTeOMETPHS.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byryzos B.®., Kanomues C.b. u

npyrue, AkimonepHoe obiectBo «M3aarenscTBo «IIpocBemienue»

METOINUYECKHUE MATEPHUAJIBI JIUIA YUUTEJIA
https://catalog.prosv.ru/item/70430

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

1. https://school.oblakoz.ru/materials/495928

2. https://lesson.edu.ru/02.3/10

3. https://lesson.edu.ru/02.3/11






