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INOACHUTEJIBHAS 3AIINCKA

['eomerpust siBisieTcs: OAHMM K3 0a30BBIX KypCOB Ha YpPOBHE CPEIHErO
o0miero oopa3oBaHusl, TaK Kak 00ECIIeYNBAET BO3MOKHOCTh U3YUEHUS TUCLMILIUH
€CTECTBEHHO-HAYYHOM HAIIPAaBIICHHOCTH M MNPEIMETOB T'YMAaHHUTAPHOI'O LIMKJIA.
[lockonpKy  JIOTMYECKOE  MBILIUIEHHE,  (OPMHUPYEMOe  TpU  U3YyYEHUHU
O00y4JarOMIMMUCS MOHSATUHHBIX OCHOB N'€OMETPHUH, MPH J0KA3ATEIbCTBE TEOPEM U
NOCTPOCHHUH LETIOYKH JIOTUYECKUX YTBEPKIACHUN NPHU PEIICHUU T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJBUIaTb M OINPOBEPraTh TMIIOTE3bl HENOCPEACTBEHHO
UCIIONIB3YIOTCSl TIPU PELICHUM 33/1a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
dusnyeckux 3amad.

Lenb ocBoeHust mporpamMmbl yueOHOro kypca «I'eomerpusi» Ha yriay0néHHOM
YpOBHE — pa3BUTHE WHJUBHUAYaJIbHBIX CIIOCOOHOCTEH OOydYaloIMXcs MpU
M3YyYECHUHM TE€OMETPUH, KaK COCTABJISIONICH NMpeaMeTHOU obnactu «MaTtemartuka u
uHpopMaThKa»  yepe3  OoOecredeHHe  BO3MOXKHOCTH  NPUOOpPETeHHS |
WCIIONb30BaHUsl Oosiee TIIyOOKHMX TEOMETPUUYECKWX 3HAHMW U  JICWCTBUH,
CHELM(PUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIEHIHOI0 MPO(hEeCcCHOHATBHOTO
00pa30BaHus, CBA3aHHOI'O C HCIIOJIb30BAHUEM MATEMATHKU.

[IpropuTeTHBIMM 3aja4aMu Kypca T€OMETPUU Ha YriyOJIEHHOM YpOBHE,
pacIIupsIIOIIMMH U YCUIIMBAIOUIUMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCSI:

pacIIMPEHUE MPEACTABICHHUS O TEOMETPUM KAK YAaCTH MUPOBOU KYJIbTYphI U
(opMHUpOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIIUM MUPOM;

dbopMupoBaHue MPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOXHEUIINX MAaTEMaTUYECKUX MOJENSIX, IMO3BOJISIIOIINX ONUCHIBATH M H3y4daTh
pa3HbIe SBJICHUS OKPYXKAIOIIEr0 MUpa, 3HAHWE MOHATHIHOIO arnmapara o pasueny
«CtepeoMeTpus» y4eOHOr0 Kypca reOMeTpHH;

dbopmMupoBaHue  yMEHHS ~ BIaJ€Th  OCHOBHBIMH  TOHATHUSMHU O
IPOCTPAHCTBEHHBIX (UIypax U WX OCHOBHBIMHU CBOICTBaMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMeHHE HMX NPUMEHSTh, YMEHHUS JOKAa3bIBaTh TEOPEMbl M HAXOAMTh
HECTaHJApTHBIE CIIOCOOBI PELLICHHMS 3a/aY;

dbopMupoBaHUE YMEHHMs paclO3HABATh HA YEPTEkKaxX, MOACISAX U B pPEaIbHOM
MHpPE MHOTOTPAaHHUKM M TE€Jla BpaLICHUs, KOHCTPYMPOBATh T'€OMETPUYECKHUE
MOJICIIH;

(dbopMupoBaHUE MOHUMAHUS BO3MOXHOCTHM aKCHOMATUYECKOTO MOCTPOCHMS
MaTEeMaTUYECKUX TeOopuH, (HOPMUPOBAHHE MOHUMAHHUS POJIM AKCHOMATUKH MpPH
IIPOBEJACHUH PACCYXKIACHUM;

(dbopMHUpOBaHUE YMEHHMS BIAJETh METOAAMHU JO0Ka3aTElIbCTB W aJTOPUTMOB
pELICHHs, YMEHHSI WX NPUMEHSATh, MPOBOJIUTH JOKA3ATEIIbHBIE PACCYKICHUS B
XOJIE€ PELIEHNs CTEPEOMETPUYECKHUX 3a1a4 U 3a/1a4 C PAKTUYECKUM COACPKAHUEM,
dbopMUpoBaHUE TPEACTABICHUS O HEOOXOIMMOCTHM  JIOKA3aTeNbCTB  MpU



000CHOBaHMHM MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCUOMATUKU B TIPOBEIACHUU
JEAYKTUBHBIX PACCYXKICHUM;

pa3BUTHEC W COBEPIICHCTBOBAHWE WHTEIUICKTYaJbHBIX W  TBOPYECKUX
CIIOCOOHOCTEH O0Y4YarOIIMXCs, MO3HABATEIHLHOM aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHHH, KpUTUHIHOCTH MBIIIICHUS, MHTEpPECca K U3YUCHUIO TEOMETPHH;

dbopmupoBanue (pyHKIIMOHATHLHON TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHHS PACIO3HABATh TMPOSBIICHUS TEOMETPUUECKHX TMOHSATHUM, OOBEKTOB W
3aKOHOMEPHOCTEH B PCabHBIX JKU3HCHHBIX CHTYAIUSIX M MPH HU3YYCHHH JIPYTHX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHMS PEabHBIX CHTYAIlUHd, HWCCICIOBAHUS TIOCTPOCHHBIX MOJIEICH,
WHTEPIPETAIIIU TTOIYICHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpKATEIbHBIMHU JTUHUSMH yu4eOHOTO Kypca «I'eomeTpus» B
10-11 «naccax sBisroTcs: «lIpsiMble U TUIOCKOCTH B MPOCTPAHCTBE,
«Muororpanaukn», «Tema  BpameHus’», «BekTopsl W KOOpAHWHATBHI B
POCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHnMe «yMETh OIEPUPOBATH
MOHATUSMIY, PEJICBAaHTHBIMH TEOMETPUHM Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEp>KaTeIbHBIM JTUHUSM y4eOHOro Kypca, a
dbopMupoBaHUE  JIOTHYECKUX YMEHHM  pacHpenenseTcsi He TOJbKO  TI0
COJIepKaTeNIbHBIM JIMHUSAM, HO U 10 TojaM oOyuenus. Conepikanre o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHOl padboueit
IPOrpaMMBbl, PACTIPEACIEHHBIM IO TOoAaM OOYYeHHS, CTPYKTYpHUPOBAHO TaKUM
0o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHAIILHBIM BOIIPOCAM 00y4aromuecs
oOpalanich HEOJHOKPATHO. OTO  TMO3BOJSET OPraHu30BaTh  OBJIAJICHHC
TCOMETPUYCCKUMHU TOHSATHUSIMH ¥ HABBIKAMU TMTOCIICIOBATEILHO U MTOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUECKUX MPEACTABICHUN 00YJarONIUXCs, pacupsis U yriryomusis
e€, 00pazysi MpOYHBIE MHOKECTBCHHBIC CBSI3H.

[lepexona kK U3y4EHHUIO TEOMETPUU Ha YIITYOJIEHHOM YPOBHE MO3BOJISIET:

co3matb  ycimoBus sl auddepeHManuu  00y4eHHs, TOCTPOCHHS
UHIUBUYaJbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEUYUTh YriayOoJaEHHOE
M3Yy4YCHUE TEOMETPHH KaK COCTABJIAIONIEH yaeOHOTo mpenMera « MareMaTrukay;

MOJITOTOBUTH OOYYAIOIMUXCS K TPOAODKCHHIO HW3YYCHHS MAaTEMaTHKH C
yué€ToM BbIOOpa Oyaymied npodeccuu, obecreurBas MPEEMCTBEHHOCTh MEXKIY
0o01IUM 1 TTpo(pecCHOHAIbHBIM 00pa30BaHUEM.

Ha wusydenune yueOHOro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 waca B Heneno), B 11 xmacce — 102
yaca (3 yaca B HE/Ie0).



COJEP)KXAHUE OBYYEHUA
10 KVIACC

IIpsimble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, TmpsiMas, IUIOCKOCTb,
npocTpadHcTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3anMHOE pacrosokeHue IMpsMBIX B IPOCTPAHCTBE: II€pECEKaroIuecs,
NapaJuleIbHbIE M CKpEIIMBarOmMecs mpsMble. [Ipu3HaKW CKpEIMBAIOIIMXCA
npsAMbIX. [lapajienbHOCTh NPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MAapAIIIEIbHBIE
IPSIMBIE B POCTPAHCTBE, MAPAIIEIIbHOCTD TPEX MPAMBIX, NaPAJLIEIbHOCTD MPAMO
U 1iockoctu. [lapamiensHoe W IEHTPAlIbHOE NPOEKTUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHBIE CBOWCTBa MapajjIeNbHOTO MpOoeKTUpoBaHus. IM300paxkeHnue
buryp B mapajuienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YroOJl
MEXKy IPAMBIMHU B IIpocTpaHcTBE. [lapaienbHOCTh IIOCKOCTEN: MapajulesbHbIE
IJIOCKOCTH, CBOKCTBA [apaieIbHbIX IJIOCKOCTEMN. IIpocrenimue
MPOCTPAHCTBEHHbIE (QUIYypbl HA IUIOCKOCTH: TETpa’Ap, Mapauielenunes,
MMOCTPOEHHUE CEYEHUI.

IleprieHAUKYIAPHOCTD NPSAMON U TNIOCKOCTH: MEPIIEHAUKYIISPHBIC MPSAMBIE B
IIPOCTPAHCTBE, MpPSAMbBIE MApPAUICIbHBIE W NEPNEHAUKYJSIPHBIE K IUIOCKOCTH,
IPU3HAK MEPIEHAUKYJISAPHOCTA IPSIMOM M INIOCKOCTH, TeOpemMa O MpsAMOU
NEPIEHNKYIIIPHON IIJIOCKOCTH. OproronansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 7O  TUIOCKOCTH,  MpoeKuus  (Urypbl Ha  IUIOCKOCTb.
[leprieHIUKYIAPHOCTh  IUIOCKOCTEM: MpU3HAK  MNEPNEHAUKYJISIPHOCTH  JBYX
IockocTer. TeopeMa 0 TpEX MEePIEeHAUKYIAPAX.

VYriasl B NPOCTPAHCTBE: Yrojd MEXKIY MNPSIMOM M TUIOCKOCTBIO, JABYTPAaHHbBIN
YIOJI, TMHENHBIM YroJl JIBYTPAHHOrO yrila. TpEXrpaHHbIA U MHOTOI'PAaHHBIE YTJIbI.
CBolicTBa IUIOCKMX yIJIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKHX H
JNBYIPaHHBIX YIJIOB TPEXTPAHHOrO yriia. TeopeMbl KOCMHYCOB W CHUHYCOB ISl
TPEXTPAHHOIO yIJja.

MHoOrorpaHHuKHu

Buapsl MHOTOIpaHHHMKOB, pa3BEPTKA MHOrorpaHHuka. IIpuszma: N-yronpHas
npu3Ma, IpsMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBasi U MOJIHASL TOBEPXHOCTh MPU3MBI.
[Tapannmenenunen, OPSAMOYIOJIBHBIM — HApajulelIeUIIEl W €ro  CBOWCTBA.
Kparyaiime myrm Ha TOBEpXHOCTM MHOTOrpaHHUKA. Teopema DJiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamupa: n-yrompHas mnupamuia,
npaBWwibHAas M yceu€HHas nupamuibl. CBolicTBa péGep M OOKOBBIX TIpaHel
NpaBUJIbHOM NHpaMuabl. [IpaBuibHBIE MHOTOTpaHHHUKHW: NPABWIbHASA NpPHU3Ma U



IPAaBWIbHASL NUPAMHUAA, INPABUIbHAs TPEYrojibHAasg NHUPAaMHUIAa W IPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHue O NpaBUIBHBIX MHOIOTPAHHHMKAX: OKTasdp,
TOEKAd AP U UKOCAIP.

Bbruncnenre 31€MEHTOB MHOTOTPaHHHMKOB: pEOpa, JAuaroHalv, YrJbl
[Inomaas OOKOBOM MOBEPXHOCTH M MOJHOM TMOBEPXHOCTH MPSMOM MPHU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMON MPU3MBI.
[Inomanes OOKOBOW TOBEPXHOCTH M IOBEPXHOCTU MPABUIBHOW MHpPaMUIbI,
TeopeEMa O IUIOLIAAA YCEUEHHON ITUPaMUBbI.

CuMmmeTpuss B NPOCTPAHCTBE. ODJEMEHTBl CHUMMETPUHM  MPAaBUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B NPaBUJIBHOM MHOTOIPAHHUKE: CHMMETPHUS
MapajuIeIICIIANENd, CUMMETPHSI IPABUJIBHBIX IPU3M, CHMMETPHUS NPABUIBHOU
ITAPAMUJIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIC, COHAIPABICHHBIE M  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA ¢ BEKTOPAMHU: CIOKEHHE
Y BBIUMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBolicTBa clnoKeHus BEKTOpOB. CBOMCTBA YMHOKEHHUSI BEKTOpa Ha YHUCIIO.
[loHATHE KOMIUIAaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuio mnapamienenunena. TeopemMa O pPas3loOKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsmoyrosmpHas  cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunarsl Bektopa. CBA3b MEXAY KOOpAMHATAMU BEKTOpA U
KOOpAMHATAMU TOYEK. YTON MeExIy Bekropamu. CKalsipHOE INPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tena Bpainenust

[ToHsTHA: UMIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs IOBEPXHOCT,
chepuyeckas TOBEPXHOCThb, OOpa3yronue TmoBepxHOocTel. Tema BpameHus:
MATUHAP, KOHYC, YCEUE€HHBIH KOHYC, cdepa, map. BzanMmHOe pacmosiokeHue
cheppl M TUIOCKOCTH, KacaTelbHas IIIOCKOCTh K cdepe. M3o0paxkeHue Tei
BpallleHus1 Ha TIockocTH. Pa3BépTka nunuHapa u konyca. Cummerpus chepsl u
niapa.

O6bEM. OcHoBHBIE cBoOWcTBAa 00bEMOB Ten. Teopema 00 o0BEME
NpSMOYTOJIBHOTO Tapajuiesienunena U ciaeAcTBus u3 He€. OOBEM mpsMoOd U
HAKJIOHHOW MPU3MBI, IWIMHpA, TUPaMHIbl U KoHyca. OO0BEM 11apa U 1apoBOTo
CErMEHTA.

KoMOuHanuu Ten BpalieHwss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
MWINHAP, ONHCAaHHAas OKojo 1wmiauHApa. Ilepeceuenune chepbl u mapa ¢
miockocThlo. Kacanue miapa u cdepsl miockocThio. [loHATHE MHOTrOrpaHHUKA,



OMKMCAHHOTO OKOJIO cdephl, cepbl, BOUCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpallCHUSI.

[Inonaas MOBEPXHOCTH LWIMHAPA, KOHYyCa, IIIOMIAAb cPepbl U €€ yacTe.
[lonobue B mnpocTtpancTBe. OTHOLIEHHE OOBEMOB, IUIOMIAAECH MMOBEPXHOCTEH
nonoousix ¢(uryp. IlpeodpasoBanue momoOus, romorerus. Pemienune 3amauy Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPHUECKUX METO/OB.

[TocTpoeHue ceueHnii MHOIOIPaHHHUKOB U TE€JI BPAICHUS: CEYEHUs LIMJIMHIpA
(mapanyienbHO W TEPHEHIUKYJISPHO OCH), CEUYEeHHMs KOHyca (MapajuieibHbIe
OCHOBAHMIO U MTPOXOSLIME YEPE3 BEPILNHY), CEUEHUS [Iapa, METOJbI TOCTPOEHUS
CEUEHMII: METOJ CJIEeJI0OB, METO/I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEpPEeHoca
CEKYILIEHN TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpaHcTBe. Omnepanuu Hajg BeKTopamHu. BekTopHoe
YMHOXEHUE BEKTOpOB. (CBOICTBa BEKTOPHOro yMHOXeHUS. lIpsmoyronbHas
cucreMa KoopauHat B npoctpancTtBe. KoopauHatel BekTopa. Pa3noxkeHnne BekTopa
no Oaszucy. KoopAMHaTHO-BEKTOPHBIA METOJl MNpPH PEHIEHUH TIE€OMETPUYECKHUX
3a/1a4.

JIBUKeHUS] B IPOCTPAHCTBE

JBrxeHus: mpoctpancTtBa. OtoOpaxkeHus. [IBUKEHUST U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWKEGHUH. Buapl JBHMKEHUM: TapauleNIbHBIA IepEeHOC,
LHEHTpaJbHAsl CUMMETPHS, 3€pKaJbHAs CHUMMETpPHUs, MOBOPOT BOKPYr MPSIMOIL.
[Ipeo6pazoBanus noxpobus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMUYHOCTHBIE PE3YJIBTATbBI

1) rpaxkaanckoe BociMTaHue:

c(hOpMUPOBAHHOCTH T'PAXKIAHCKON MO3UIIMK 00YYaIOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO0  4J€Ha  POCCHHMCKOro  oOIlIecTBa,  NPEICTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOLIEYp TPaXITAaHCKOTO OOIecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aMMOJICIICTBOBATh C COLUHMAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) maTpuoTH4eCcKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUMCKON T'Pa’KJAHCKOW HUJIEHTUYHOCTH, YBKEHUS K
MPOLUIOMY M HAaCTOSAIIEMY POCCHUHCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCUHMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTeMaTU4eCKOM MIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTMXKEHUH B JPYrUX HayKaxX, TEXHOJIOTHSX, chepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOrO MOBEIEHHUS, CBSI3aHHOIO C MPaKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUH HAyKh U JIeATEIbHOCTbIO YUYEHOro, OCO3HaHUE
JMYHOIO BKJIaJa B TOCTPOEHUE YCTOMYMBOIO OYYIIETO;

4) acTeTn4YecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOUYAs ACTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajau, PEeLIECHUH, pacCyXICHH, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM aCIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocuTaAHME:

C(OPMUPOBAHHOCTb YMEHHSI TMPUMEHATH MaTeMaTUYeCKue 3HAHUS B
MHTEpEecax 3J0POBOro U 6€30IacHOro o0pa3a *U3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE NHUTaHHUE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTIbIXa, peryisapHas (u3nueckas aKTUBHOCTb), (PU3NYECKOE COBEPILIEHCTBOBAHUE
MIPU 3aHATUAX CHOPTUBHO-03J0POBUTENBHON IE€ATEIBHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYydY, OCO3HAaHWE LIEHHOCTU TPYOOJIIO0OUs, HHTEpEC K
paznuuHbIM  chepaM  Mpo(ecCHOHANBHOM  AESITENIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOW M €€ MPHIOKEHUSMH, YMEHHE COBEpIIaThb OCO3HAHHBIA BBHIOOP
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,
FOTOBHOCTH M CIHOCOOHOCTH K  MAareMaTHU4ecKOMY  OOpa3oBaHUI0 U



caM0o0o0pa3oBaHUIO Ha TMPOTSHKEHWHU BCEH KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUYECKUX 3a7a4 MAaTEMAaTHYECKON HAIPaBJICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTUYECKOW KYJIbTYphl, TIOHUMaHHE BIIHUSHUS
COLIMATbHO-2KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpelbl, OCO3HAHME III00aIbHOTO XapaKTepa dKOJIOTHISCKUX MPOoOIeM, OpUEHTALIH S
HAa TPUMCHCHHE MaTEMAaTHYECKUX 3HAHMU JJI1 pEHICHUsS 3aJad B 00JacTH
OKpY>KaloIel Cpelibl, IUIAHUPOBAHWE IIOCTYMKOB W OIICHKM WX BO3MOXHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

chOPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIIECTBEHHOM  TMPAKTUKH, IMOHUMaHUWE
MaTeMaTU4YeCKOM HayKu Kak cdepbl 4eJOBEUECKOH JESITEIbHOCTH, ATaloB €€
pa3BUTUS W 3HAYUMOCTH ISl PA3BUTUS LMBUIM3ALMNHM, OBJIAJICHUE SI3BIKOM
MaTEeMaTUKH W MaTeMaTUYECKOW KYJIbTYpPOM KakK CpEICTBOM IIO3HAHUA MUDA,
TOTOBHOCTh OCYILIECTBIISITh TMPOCKTHYIO W HCCIEAOBATEIbCKYIO JAESTEIbHOCTh
WHJIUBUYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHUS

ba3oBble Joruueckue JeHCTBUA:

BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MAaTEMaTUYECKUX
OOBEKTOB, TOHSITUN, OTHOLICHUM MEXAYy TMOHATUSAMHU, (OPMYJIUPOBATH
OTIpe/ICIICHHs TIOHATHUM, YCTaHABIMBATH CYIICCTBEHHBIN MPU3HAK KIacCU(BUKAIIIH,
OCHOBAaHMsI /111 0000IIEHHS U CPAaBHEHUSI, KPUTEPUHU TPOBOAMMOTO aHAIIN34;

BOCIIpUHMMATh,  (OopMynupoBaTh U  TPEOOPA30OBBIBATH  CYKICHHS:
yYTBEpAUTEIbHBIE U OTPULIATETbHBIC, €IMHUYHBIE, YaCTHBIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMECHUSX W YTBEPXKICHUSX, MpEAJiaraTh KPUTCPUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUH;

JieJaTh BBIBOJIBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKU, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIFOUCHUH 110 aHAJIOTUU;

MIPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEJIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(IpsiMbIE ¥ OT MPOTUBHOI0), BEICTPANBATh apryMEHTAIMI0, TPUBOIUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U BHIBO/IBI;

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BApHAHTOB  pEIIeHHWs, BbIOMpaTh Haubosiee  TOAXOMANUMHA € y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBrble ucciienoBaresbCcKue 1eiicTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIUE  MPOTUBOpEYHE,  MPOdOIIEMY,
yCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MPOBOJIUTH CAMOCTOSITEJILHO CIUIAHUPOBAHHBIM DKCIIEPUMEHT, UCCIEAOBAHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEHM MEX1y O0BEKTaMHU, SBJIICHUSIMH, TPOIECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATh OOOOIIEHUS W BBIBOJBI MO pe3yjIbTaTaM
NPOBEAEHHOTO  HAOJIOJEHUS, WCCIEAOBaHMUS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIIECHMUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKE BbIJBUTATh
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAITH JACPUIIUTH WH(POpMAIIUU, TaHHBIX, HEOOXOAMMBIX JIJIT OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUIOB U
¢dbopM TpencTaBieHus;

CTPYKTYpUpOBaTh WH(OpMaIIUIO, MPEACTaBIATh €€ B pa3iMuHbIX (popmax,
WUTIOCTPUPOBATh TpadudECKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA

Oo0menue:

BOCIIPUHHMATh U (POPMYIIMPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSAMHU H
HEeNAMH OOILEHUs, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOIO TOYKY 3pEHHS B
YCTHBIX W TMHCHMCHHBIX TEKCTax, JaBaTh IOSCHEHUS IO XOAY PEIICHHS 3aJ1ayH,
KOMMEHTHPOBATh TIOJy4CHHBIN pe3yJIbTaT;

B XO7€ OOCYXXIEHHUS 3aJaBaTh BOIIPOCH O CYIIECTBY OOCYKTaeMOU TEMHBI,
poOJIeMBl, peIIacMOM 3aJlayd, BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha IIOWCK
pCH_ICHI/IH, COIIOCTABJIATH CBOH Cy)KI[eHI/IH C CY)KI[eHI/IHMI/I I[pyTI/IX y‘IaCTHI/IKOB
nayajora, OOHapy)KHBaTh pPa3IMYMEe W CXOACTBO IO3MIIMH, B KOPPEKTHOH (opme
dbopMyIHpOBaTh pa3HOTJIACHUS, CBOM BO3PAKCHUS,

HpCI[CTaBIISITB p€3yJ'IBTaTBI pCHICHI/ISI 3aaa4du, BKCHCpI/IMCHTa, HCCIICAOBAHUA,
IPOEKTa, CaMOCTOSATEIHHO BHIOMpPATh (OpMAT BBICTYIUIEHHUS C YYETOM 3ajad
TIpe3CHTAIIN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBeEpPCAJIbHbIE yUeOHbIE 1eHCTBUSA
Camoopranmzanmusi:



COCTaBJISAThH IIJIaH, QITOPUTM PEIICHUs 3a7aul, BEIOMPATh COCOO pEIIEHUs C
y4ETOM HUMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI pELIEHUI C Y4ETOM HOBOI MH(pOpMAIIUH.

CaMOKOHTPO/Ib, IMOLMOHATbHBIN HHTEJJIEKT:

BJQJIETh  HABbIKAMHM  IO3HABAaTEJIbHOM  pereKCMM Kak  OCO3HaHHUS
COBEPIIAEMBIX JIECWCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJIETh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJII Mpollecca W pe3ysibTaTa pelieHus
MaTEMaTHYECKOU 3aJ1a4U;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYTh NMPU PEUIEHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAaHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YNIbTATa IIEJIU U YCIOBUIM, OOBSICHIATH MPUINHBI
JTOCTHKEHUSI WJIM HEAOCTHXKEHUS PE3yJIbTaTOB JI€ATEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OL[CHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHas 1eATEIBHOCTD:

MOHUMAaTh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHIMBHIYyaJIbHOU
pabOThl MpW peleHMH YYEeOHBIX 3ajlay, NOPUHUMATh LeJlb COBMECTHOM
NESITeIbHOCTH, TUIAHUPOBAaTh OPraHMU3allMI0 COBMECTHOM paboThl, pacHpeneniTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAaTh TIpollecC W pe3yibTaT pabdoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3rOBbI€ INTYPMbD» W HUHBIE), BBIIOJHATH CBOIO 4YacThb pabOTBl H
KOOPAMHUPOBATh CBOU JACWCTBUS C APYTMMH YJI€HAMU KOMAaHJbl, OLIEHHUBATH
KayeCcTBO CBOEro BKJaaa B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K xonity 10 kiaacca oOydaronuics HayuYnuTCs:

e CBOOOJTHO OIEPUPOBATh OCHOBHBIMU TMOHATHSIMHU CTEPEOMETPHH TIpU
pEIIeHNH 33/1a4 Y MPOBEJICHUH MAaTEMAaTHUECKUX PaCCyX ICHUMH;

e TMPUMEHATh AKCHOMbBI CTEPEOMETPUM U CICACTBUS U3 HUX MPU PEUICHUU
r€OMETPUUECKUX 3a]1aY;

e KJacCU(UIIMPOBATh B3aMMHOE PACIOJI0KEHUE MPSIMBIX B MPOCTPAHCTBE,
MIJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U IIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OIEpPUPOBATh TOHSATHSMHU, CBS3aHHBIMH C YIJlaMd B
MPOCTPAHCTBE: MEXKAY NPSIMBIMU B TMPOCTPAHCTBE, MEXKIY MPSMOUA U
IJIOCKOCTBIO;

e CBOOOJIHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOI'PaHHUKAMMU;



e CBOOOJIHO pacrmo3HaBaTh OCHOBHBIE BHUJbl MHOTOIPAaHHHUKOB (IIpHU3Ma,
nupamMua, MpsSMOYToJIbHBIN Mapajiiesienunel, Kyo);

e KiJaccu(UIMpOBaTh  MHOTOTPAHHMKH,  BBIOMpas  OCHOBaHMS  JUIs
KJIacCU(UKaIUY;

e CBOOOJHO ONEPUPOBATH TMOHSATHSMHU, CBSI3AHHBIMU C  CEYEHHUEM
MHOT'OTPaHHUKOB TIJIOCKOCTBIO;

e BBITIOJIHATH napajuieJIbHOE, LEHTPaIbHOE u OpPTOrOHAJIBHOE
MPOCKTUPOBaHUE (PUTYp HA IJIOCKOCTb, BBITIONHATH M300pakeHUsI QUryp
Ha MJIOCKOCTH;

e CTPOUTH CEUCHHUSI MHOTOIPAHHUKOB Pa3IMUYHBIMU METOJAMHU, BBITOIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX GUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOUIAJAM  TIOBEPXHOCTEM  MHOTOIpaHHUKOB  (Mpu3Ma,
MUpaMKJIa), TEOMETPUUECKUX TEN C MPUMEHEHUEM (HOPMYI;

e CBOOOJHO OMEpPUPOBATH MOHATUSMH: CUMMETPUS B MIPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTb CHMMETPUH, LEHTP, OChb U IUIOCKOCTb CHMMETPUU
durypsr;

e CBOOOJHO OINEpPUPOBATH MOHSATUAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBITIOJIHATH JICUCTBHS HAJl BEKTOPAMU;

e pemarh 3aJayd Ha JI0Ka3aTeIbCTBO MAaTeMaTHYECKUX OTHOILIEHHH U
HaxO0XJICHHE TEOMETPHUYECKUX BEJIMYHMH, MPUMEHSSI HU3BECTHBIE METOJIbI
MPU PEUICHUH MAaTEeMaTUYECKUX 3a/1a4 MOBBIIIEHHOI'O U BBICOKOT'O YPOBHS
CJI0)KHOCTH;

e TMPUMEHATh MPOCTEHIINE TMPOrPAMMHBIE CpPEICTBA U  AIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4;

e W3BJIEKATh, MNPEOOPa30BHIBATh M WHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (HUrypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKax;

e TMPUMEHATH TMOJTYYEHHbIC 3HAHWS HA TPAKTUKE: CpPaBHUBATH U
aHAJIM3UPOBATh peabHbIE CUTYalluW, NMPUMEHATh U3yYEHHBIC TOHSATHS B
npolecce IMOMCKAa PEIIeHHs MaTeMaTU4YecKh  Cc(hOpMYIMpPOBAHHOU
npoOJIeMbl, MOJIEIUPOBATh pEAIbHbIE CUTYallMH Ha S3bIKE T'€OMETPHH,
MCCIIEI0BAaTh NOCTPOEHHBIE MOJIENIA C HMCIOJb30BAHUEM I'€OMETPHUECKUX
MOHATUH M TEOpeM, ammapara anreOpbl, peliaTh NPAKTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXK/ICHUEM F€OMETPUUECKUX BEJINYNH,;

e UMETh MPEJCTABJICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHSI T'EOMETPUU Kak
COCTaBHOM 4acTH (yHIAMEHTA Pa3BUTHSI TEXHOJIOTHIA.

K konmy 11 kiacca odyvaromuiics HayqYuTCs:



CBOOOJHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IHJIMHIPUYECKOH,
KOHMYECKOH U Cc(EepUyYecKOd TOBEPXHOCTAMH, OOBSACHATH CIOCOObI
MOJTyYEHUS;

ONEePUPOBATH MOHATUSMHU, CBI3AHHBIMU C T€TAMH BPAIICHUS: IHJIUHIPOM,
KOHYCOM, c(hepoll u mapom;

pacrmo3HaBaTh Tejia BpaiieHus (IWIMHAP, KOHYC, cdepa u 1map) u
OOBSICHATH CIIOCOOBI MOJTYyYEHUS TEJ BPAIllCHNUS,

KJIacCCU(PUIIMPOBATH B3aMMHOE PACTIONOKEHHE C(HEephl U TUIOCKOCTH;
BBIYHCIISATh BEIMYUHBI DJIEMEHTOB MHOTOT'PAaHHHMKOB W T BpallCHHUS,
00BEMBI M TUIOIIATN TMOBEPXHOCTEH MHOTOTPAHHHKOB W TEJ BpaIlCHUS,
Tr€OMETPUIECKUX TEJl C MPUMEHEHHEM (HOpMYT;

CBOOOJHO ONMEPUPOBATH MOHSATHUSIMH, CBI3aHHBIMU C KOMOWHAIMSIMHU TEIN
BpallleHUs] ¥ MHOTOTPaHHUKOB: MHOTOIPAHHMK, BIMCAaHHBIA B cdepy U
OIMCAaHHBIA OKOJIO cepbl, cepa, BIUCAHHAST B MHOTOTPAHHUK HIIU TEJIO
BpalllCHMUS;

BBIUUCIISITH COOTHOIICHHSI MEXTy TLIOIIASIMU MTOBEPXHOCTEH U 00bEMaMu
IMOTOOHBIX TEI;

n300paXkaTh M3ydaeMble (QUTYPHI, BBINOJHITH (BBIHOCHBIC) TUIOCKUE
YEpTEXU W3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUSI TEJl BPAILICHHUS;

U3BIIEKaTh, WHTEPIPETUPOBATh M TMPeoOpa3oBhIBaTh HH(MOpMAIHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (Urypax, MpenCTaBICHHYIO Ha
yepTexax U PUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIONTHSATH OTIEPAllUU HAJl BEKTOPAMH,

3aJ1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPANHAT;
pelraTh TeOMETPUIECKUE 33/1a4i Ha BBIYMCIICHUE YTJIOB MEXAY MPSIMBIMU
U TUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUH OT TOYKH IO TUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPIMHATHOI'O METO/1a NP PEIICHUH;
CBOOOMHO OMEpUPOBaTh TIOHATHSIMH, CBS3aHHBIMH C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUMN;

BBITIONTHATHh HW300paXCHHWS MHOTOTPAaHHUKOB W TeJI BpAIICHHS TIPH
MapaajieIbHOM  TEPEHOCE, LEHTPATbHOM CHMMETPHUM, 3€PKATBbHOU
CUMMETPHH, TIPU ITOBOPOTE BOKPYT MPSMOM, TpeoOpa3zoBaHUsI MO100US;
CTPOUTH CEYCHUS MHOTOTPAHHUKOB M TEJ BPAIICHUS: CCUCHHS ITUIMHApA
(mapaymiensHO M MEePHEHIUKYISIPHO OCH), CEYeHHS KOHYyca (TapaiyiesibHbIe
OCHOBAHHIO U TIPOXOIAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCTIONIb30BaTh METOJBI TIOCTPOSHUS CEUYCHMIA: METOJ CJE0B, METOJ
BHYTPEHHETO MPOESKTHUPOBAHUS, METO/I IEPEHOCA CEKYILIEH MITOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

NPUMEHATh T€OMETpUYecKhe (aKThl IJIsl PELIECHUS CTEPEOMETPUUYECKHUX
3a/1a4, OPEANOJaraloluX HECKOJbKO IIArOB pEHICHUs, €CIU YCIIOBHS
NPUMEHEHUS 33JJaHbl B SBHOM U HESIBHOU (popMme;

pemare 3aJadyd Ha JOKa3aTelbCTBO MAaTEMAaTUYECKUX OTHOILUCHUW U
HAaXO0XKJICHUE T€OMETPUYECKUX BEIUYUH;

IIPUMEHATH MPOrPaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHUKALIMOHHbIE
CUCTEMBI ITPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4;

IIPUMEHATh  IIOJIY4YEHHBIE  3HAHUSA HA  IPAKTUKE:  CPaBHUBATh,
aHAJIM3UPOBATh U OLEHUBATh pPEAJIbHbIC CUTYAllMH, IPUMEHSITh U3YYCHHBIC
IIOHATHSI, TEOPEMBI, CBOMCTBA B  IIPOLIECCE IIOMCKA  PELICHMS
MaTeMaTH4eCKl  CPOPMYIMPOBAHHOW  MpOOJEMbI,  MOJAEIUPOBATH
peajbHbIC CUTYallUM Ha S3bIKE T'€OMETPUHU, UCCIEI0BATH [OCTPOCHHBIE
MOJENM C MCIOJIb30BAHUEM TI'€OMETPUYECKUX TOHITUH U TEOPEM,
anmapara aiareOppl, pelarh MNPaKTHUYECKUE 3aJadyM, CBSI3aHHBIE C
HAaXO0KJICHHNEM T'€OMETPUUECKUX BEIUYNH;

UMETh MPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTH (PyHAAMEHTa Pa3BUTHSI TEXHOJIOTHIA.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

Bcero

HaunmenoBanue pasaenon

U TeM NPOrpamMMBbl

KonTpoabnbie
padoThI

BBenenue B CTCPCOMECTPHIO

B3anmuoe pacnolioxenne
HPsAMBIX B IIPOCTPAHCTBE

[TapannenbHOCTh NPSAMBIX U
MJIOCKOCTEN B MPOCTPAHCTBE

[lepnieHIMKYIISIPHOCTD
MPSIMBIX U MIJIOCKOCTEN B
IIPOCTPAHCTBE

Vbl u paccTosiHUsA
MHororpaHHUKHU

BekTopel B IpOCTpaHCTBE

[ToBTOpeHue, 0600IICHNE U
CUCTEeMAaTH3alus 3HaHUI

KoaunuecTBo uacoB

IMpakTnueckne padoThI

23

25

16

12

JIEKTPOHHBIE

(uugposBbIe)
oOpa3oBare/ibHbIE

pecypchbl

102
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11 KUIACC

DJIeKTPOHHbIE
HaumeHoBanue
Ne (uu¢posBbie)
pa3aesioB U TeM
n/n KosanvecTBo yacoB o0pa3oBaTe/bHbIE
NpOrpaMMbl
pecypcsl
B KonTpoabnbie IIpakTHuyeckue
cero
padoTHhI padoThbI
AHanmuThueckas
15 1
reoMeTpus

[ToBTOpeHue, o6odIIeHNE

Y CUCTEMAaTH3alus 15 1
3HaHUU

O0bEM MHOTOrpaHHUKA 17

Tena BpaieHus 24

[1omanyu noBepxXHOCTH

N 9 1
1 00BbEMBI KPYTJIBIX TEJ
JBuxenus 5 1
IToBTOpeHue, o6o0LIIEeHNE
U CHUCTEeMaTH3aIus 17 2

3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
DJIEKTPOHHBIE
Ne uudposbie
Tema ypoka bp
n/n KosauvecTBo yacoB oOpa3oBaTe/ibHbIE
ara
A pecypchbl
U3yyeHusi
Kontpoasnubie  IIpakTuueckue
Bcero
padoTHhI padoTHhI
OcHOBHBIE MTpaBUIIa U300PAKEHHS HA
VCYHKE IIJIOCKOCTH, ITapajuieabHbIX http://school-
pHey > 1ap 1 02.09.2023 .
NPSIMBIX (OTPE3KOB), CEPEIUHBI collection.edu.ru
oTpe3kKa
ITonsATHSA CTEpEOMETPUH: TOUKA,
npsiMasi, TNIOCKOCTb, TPOCTPAHCTBO.
OcHOBHbIE ITpaBUjIa H300paXKeHHs Ha http://school-
P P 1 05.09.2023 .
PUCYHKE MJIOCKOCTH, MTapaJlIeNbHbBIX collection.edu.ru
PSAMBIX (OTPE3KOB), CEPEANHbI
OTpe3Ka
ITonsTHs: nepecekaromuecs
IJIOCKOCTH, MTEPECEKAIOIUECS http://school-
> 1eP 1 08.09.2023 .
npsiMasi ¥ IJIOCKOCTB; collection.edu.ru
MOJIYIIPOCTPAHCTBO
[TousTus: mepecekaronecs
IJIOCKOCTH, IEPECEKAOIINECS http://school-
> 1eP 1 09.09.2023 .
psiMasi U IUIOCKOCTB; collection.edu.ru

MOJTYTIPOCTPAHCTBO



MHororpaHHUKH, U300pakeHHe
MPOCTEUINNX MPOCTPAHCTBEHHBIX
buryp, HeCymecTBYIOIUX 00bEKTOB

MHororpaHHUKH, U300pakeHne
MPOCTEUINX MPOCTPAHCTBEHHBIX
buryp, HeCyIecTBYIOIUX 00bEKTOB

AKCHOMBI CTEPEOMETPUN U TTEPBBIE
CJIEICTBUS U3 HUX

AXCHOMEI CTCPpECOMCTPUHU U IICPBLIC
CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U IIEPBbIE
ciencTBus U3 HUX. CrocoOsl 3a1aHus
IPSIMBIX U MIJIOCKOCTEN B
npoctpancTBe. O603HaAUCHHS
HPSIMBIX U MJIOCKOCTEN

N300pakeHne ceueHUH TUPaMUIbI,
Ky0a U pU3MBI, KOTOPBIE MIPOXOST
gyepes ux péopa. M3o0pakeHue
MePeCeUYCHHUs MOTyYCHHBIX
IJI0CKoCTer. PackpaiBanue
MOCTPOEHHBIX CEYCHUI Pa3HBIMH
LIBETAMH

N300paxeHne cedeHni mupaMubl,
Ky0a U mpU3Mbl, KOTOPbIE IPOXOAST
yepes ux péopa. N3obpaxenue
NEPECCUCHUS MOJTYUCHHBIX
mockocren. PackpammBanue
MOCTPOCHHBIX CeUeHUH Ppa3HbIMU
oBE€TaMu

12.09.2023

15.09.2023

16.09.2023

19.09.2023

22.09.2023

23.09.2023

26.09.2023

http://school-

collection.edu.ru

http://school-

collection.edu.ru

http://school-

collection.edu.ru
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collection.edu.ru
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N300paxeHne cedeHnid mupaMuibl,

Ky0a U IpU3MBbI, KOTOPBIE MTPOXOAST

gyepe3 ux peopa. M3o0paxenue

HepeceyeHns MOTyYeHHBIX 1
miockocren. PackpammBanue

MOCTPOCHHBIX CEYCHUH Pa3HBIMU

[[BETAMH

N300pakeHne ceueHui TUpaMuIbl,

Ky0a U mpU3Mbl, KOTOPbIE MIPOXOAST

yepes ux péopa. M3o0pakeHue

[IepeCeUeHHUs MOJTYYEHHbIX 1
mockocren. PackpammBanue

MOCTPOEHHBIX CEYEHHI pa3HbIMU

LBETaMHU

Mertop cinenoB ISl TOCTPOCHUS
CEeUeHUN

Merton crenoB A MOCTPOEHUS
cedyeHuil. CBoICTBA epeceYeHni 1
MPSAMBIX U IIJIOCKOCTEN

Merop cnenoB il MOCTPOECHHUS
ceueHuii. CBoiicTBa nepeceueHuit 1
HPSIMBIX U IJIOCKOCTEN

[Toctpoenue ceueHuii B mupamu/ie,
KyOe 1mo TpéM ToukaM Ha pEOpax.
CoznlaHre BBIHOCHBIX UepTexen u
3aMKCh 11aroB NOCTPOEHUS
ITocTpoeHue cedeHuii B mupaMue,
Ky0Oe o TpéM Toukam Ha péOpax. 1
CoztaHne BBIHOCHBIX YEPTEXEN U

29.09.2023

30.09.2023

03.10.2023

06.10.2023

07.10.2023

10.10.2023

13.10.2023

http://school-

collection.edu.ru

http://school-
collection.edu.ru

http://school-

collection.edu.ru
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collection.edu.ru
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3alUcCh MaroB IMOCTpOCHUA

[Toctpoenue ceueHuii B mupamu/ie,
KyOe o TpéM Toukam Ha péOpax.
CoztaHne BBIHOCHBIX YEPTEXKEN U
3aIKCh MI1aroB MOCTPOCHUS

ITocTpoenue ceueHunii B nupamue,
Ky0Oe 1o TpéM Toukam Ha péOpax.
Co3naHue BBIHOCHBIX YepTexel u
3aMMch U1aroB MOCTPOEHUS

[ToBTOpenue mnanuMerpun: Teopema
0 IIPOMOPIMOHAIBHBIX OTPE3KaX.
[TonoGue TpeyroibHUKOB

[ToBTOpenue mianumerpuun: Teopema
Menenas. PacdeTsl B ceueHMAX Ha
BBIHOCHBIX uepTexax. Mcropus
pa3BUTHSI UIAHUMETPUU U
CTEpPEOMETPHH

KonTponbHas pabora "AkcroMbl
crepeomerpuu. Ceuenus"

B3aumHoe pacnoiokeHue npsMbIxX B
npoctpaHcTBe. CkperuBaromumecs
npsimsle. [Ipusnakn
CKPEILMBAIOIIUXCSI TPSIMBIX.
[TapasienbHble IpsAMBIE B
IIPOCTPAHCTBE

TeopeMa o CylieCTBOBaHUHU U
€IMHCTBEHHOCTHU MPSAMOKN
NapasuleIbHON TAaHHOM MPSMOiA,
MIPOXOASIIEN Yepe3 TOUKY

14.10.2023

17.10.2023

20.10.2023

21.10.2023

24.10.2023

27.10.2023

28.10.2023

http://school-

collection.edu.ru
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MPOCTPAHCTBA U HE JIE)KAILEH HA
JIaHHOM nipsAMoii. JIemma o
NepPEeCeUEHUH MapajuleNIbHbIX MPIMBIX
MJIOCKOCTBIO

[TapannenbHOCTh TpEX MPSMBIX.
Teopema o Tpéx mapaIeTbHBIX
npsaMbIx. Teopema o
CKPEILMBAIOIIUXCS IPSMBIX

[TapannenbHOE IPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapaIJICIHHOTO
npoekTupoBanus. M3o00paxeHue
pasHbIX puUryp B mapaienbHOR
MIPOEKIINHU

IlenTpanbHas npoeKkuus. Yroi ¢
COHAIPaBJICHHBIMH CTOPOHAMH. YTOJI
MEXAY IPSIMBIMHU

3aga4yn HA TOKA3aTEILCTBO U
HUCCIICA0OBAaHHUEC, CBA3aHHBIC C
paCHOJ'IO)KCHI/IeM HpHMLIX B
MIPOCTPAHCTBE

[TonsTHSA: NapaIeTbHOCTh IPAMON U
IJIOCKOCTHU B IpocTpaHcTe. [Ipu3Hax
napajuieabHOCTU MPSAMON U
mockoctu. CBoiicTBa
NapajuieIbHOCTH MPSIMON U
MJIOCKOCTH

I'eomeTpuueckue 3agaum Ha

BBIYHCICHUEC U JOKa3aTCIbCTBO,
CBsI3aHHBIC C MapaJlICJIbHOCTBIO

31.10.2023

14.11.2023

17.11.2023

18.11.2023

21.11.2023

24.11.2023
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IPSIMBIX U MJIOCKOCTEN B
IPOCTPaHCTBE

ITocTpoenue ceueHus, NPOXOAALIETO
4yepe3 JaHHYIO MPSIMYIO Ha YePTEKE U
MapajuieIbHOr O APYrOi MPSMON.
Pacué€r oTHOmMIECHUI

[TapamnensHas mpoexkuus,
MIPUMEHEHUE JJIS TOCTPOCHUS
cedeHuit ky0a u mapauienenumesa.
CaoiicTBa mapasuienenurena u
TIPU3MBI

[TapannenbHbIE MIIOCKOCTH.
[Ipu3Haku mapayieTbHOCTH JIBYX
IJIOCKOCTEN

Teopema o mapaieTbHOCTU U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOJAIIEH Yepe3 TOUKY, He
MPUHAAJISKAIYIO TaHHON TJIOCKOCTH
U CIIEICTBUS U3 HEE

CBoiicTBa napasienbHbIX
IJIOCKOCTEN: O MapaJlyIeIbHOCTH
NPSIMBIX II€peCeUeHUs] IPU
NIEPECEUEHUH JBYX MapajlielbHbIX
IJIOCKOCTEN TPEThEU

CBolicTBa napasielbHbIX
IUIOCKOCTEN: 00 0Tpe3kax
napajuieIbHbIX MPAMBIX,
3aKJIIFOYEHHBIX MEXTY
napauieIbHBIMU MJIOCKOCTSIMH; O

25.11.2023

28.11.2023

01.12.2023

02.12.2023

05.12.2023

08.12.2023
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IIEPECEUEHNN NIPSAMOH C IBYMsI
mapauiCJIbHbIMU ITIJIOCKOCTAMU

[ToBTOpenue: Teopema Iludaropa Ha
TUIOCKOCTH

IToBTOpEHUE: TPUT OHOMETPHUS
MPSAMOYTOJILHOT'O TPEYT OJIbHUKA

CaoiicTBa Ky0a U PSIMOYTOJILHOTO
napaJuiesnenuena

Brruncienue qiauH OTPE3KOB B KyOe
U IPSIMOYT OJIBHOM IIapaJlIeNIeIIHIIE e

[Tepnen UK yIIpHOCTH NPAMON U
mockoctu. [Tpusnak
NEPIEHAUKYJIIPHOCTH MPSIMON U
MJIOCKOCTH

[lepneHAMKYISIPHOCTD TIPSIMON 1
nockoctu. ITpusnak
NEPIEHIUKYJIIPHOCTH IPSIMON 1
IJIOCKOCTH

Teopema 0 CyIlIeCTBOBaHUH U
€IMHCTBEHHOCTHU MPSIMOH,
MPOXO/SIE Yepe3 TOUKY
MPOCTPAHCTBA U MEePIEeHANKYIISIPHON
K TUIOCKOCTH

IInockocTy ¥ nepneHauKyIsIpHBIE UM
IIpPsIMbIE B MHOI'OT paHHUKAaX

[ImockocTy U neprneHauKyJIspHble UM
MpsIMbIE B MHOTOT' PAHHUKAX

IlepnieHIMKYIISIp M HAKIIOHHAS.

09.12.2023

12.12.2023

15.12.2023

16.12.2023

19.12.2023

22.12.2023

23.12.2023

26.12.2023

29.12.2023

13.01.2024
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[TocTpoeHue nepneHaUKyIIsipa U3
TOUYKH HA NMPAMYIO

[TeprienAMKYIAp U HAKIIOHHASL.
ITocTpoeHue neprneHauKysipa u3
TOYKU Ha MPAMYIO

Teopema 0 TpEX MepreHIUKYIIsIpax
(mpstmast 1 oOpaTHast)

TeopeMa o TpEX MEepHEHAUKYISIpax
(mpsiMast 1 oOpaTHast)

Yron Mexay CKpeuMBarOIUMHUCS
TPSIMBIMHU

[Touck nepneHauKyJISpHBIX TPSIMbBIX
C TIOMOIIIBIO MEPIEHANKYIIPHBIX
IIJIOCKOCTEN

OproroHaabHOE TPOSKTUPOBAHNE

IToctpoenue ceuenuii ky0a, mpU3MBbl,
IIPaBUJILHOW MU PAMMJIBI C TOMOIIBIO
OpPTOrOHAJIBHOM NPOEKIINHU

IToctpoenue ceuenuit kyoda, mpu3Msbl,
IPaBUJILHONW MU PAMMJIBI C TOMOIIBIO
OpPTOTrOHAJIBHOM IIPOEKIIHH
CumMMeTpus B IPOCTPAHCTBE
OTHOCHUTEIBHO IIJIOCKOCTH.
[Tnockocty cuMMmeTpuii B
MHOTI'OIPaHHUKAX

IIpu3Hak neprneHIuKyJJIIpHOCTH
MPSIMOM U MJIOCKOCTH KaK CIIEJCTBUE

16.01.2024

19.01.2024

20.01.2024

23.01.2024

26.01.2024

27.01.2024

30.01.2024

02.02.2024

03.02.2024

06.02.2024
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CUMMETPUH

[IpaBUIbHBIE MHOTOI'pAHHUKH.
Pacuér paccrosHuil OT TOYKH 10
ILUIOCKOCTH

IIpaBunBbHBIE MHOIOT pAHHUKH.
Pacyér paccrosiHUl OT TOYKH 1O
IIJIOCKOCTH

CrniocoObl OMyCTUTh
NEPIEHANKYJIAPbl: CAMMETPUS, CIBUT
TOYKH 110 TTapajiebHON MPsIMON
CrBur 1o HenapaieIbHON IPSIMOH,
WU3MEHEHHUE PAaCCTOSHUI

Kontponbnas padota "B3aumHoe
pacroioKeHe MPSMbIX U
MJIOCKOCTEN B MpOCTpaHcTBe"
[ToBTOpEHUE: YyrOa MEXIY MPIMBIMUA
Ha TJIOCKOCTH, TPUTOHOMETPHUSI B
MIPOM3BOJILHOM TPEYTOJIbHHKE,
TeopeMa KOCHUHYCOB

[ToBTOpEHUE: Yyroa Mexny
CKpPEUIMBAIOIIUMHUCS MPSIMBIMU B
IIPOCTPAHCTBE

['eomeTprueckre METObI
BBIYHUCIICHUS YTJIa MEXAY MPSIMBIMU B
MHOTOT'paHHHUKAX

JByrpanusbiii yroj. CBOHCTBO
JUHEHHBIX YTII0B IBYTPaHHOTO YIJia

[leprieH UKy pHBIE TIIOCKOCTH.

09.02.2024

10.02.2024

13.02.2024

16.02.2024

17.02.2024

20.02.2024

24.02.2024

27.02.2024

01.03.2024

02.03.2024

http://school-
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CBolicTBa B3aUMHO
MIEPIICHIUKYJIIPHBIX TIJIOCKOCTEH

IIpu3Hak neprneHIuKyJJIIpHOCTH
IIJIOCKOCTEN; TeopeMa O IpsMOi
IIepeCeUEHNUs IBYX IIOCKOCTEN
NIEPIEHANUKYJIIPHBIX TPETbEU
IJIOCKOCTH

[IpsiMOyrONIBHBIN NTapaJUIeICIUIEN;
KyO; U3MepeHus, CBOICTBA
IPSMOYTOJILHOTO MapaieNnenumena

Teopema o nuaroHanu
MPSIMOYTOJILHOT'O Tapajuiesienuneana
U CIIECTBUE U3 HEE

CrepeoMeTpHUECKUE U TPUKITATHBIE
3aJ1auu, CBSI3AHHBIE CO B3AMMHBIM
PacnoIoKC€HUEM MTPAMBIX U
IJIOCKOCTH

HOBTOpeHI/ICZ CKpPCIIMBAIOIINCCs
MMpsAMBIC, TAPAJIJICIIbHBIC ITJIOCKOCTHU B
CTaHAAPTHBIX MHOTI'OI'PAHHHUKAX

ITapa nmapasienbHbIX INIOCKOCTEN Ha
CKPELIMBAOIINXCS IPSIMBIX,
pacCTOSIHUE MEKIY
CKpEUIMBAIOIINMHUCS IIPSIMBIMH B
IIPOCTBIX CUTYyalUsAX

Paccrostaue oT TOUYKH J0 IIJIOCKOCTH,
pacCToAHHUEC OT HpHMOﬁ J0 IINIOCKOCTH

Brlunciienne paccTosiHUNA MEXIY

05.03.2024

09.03.2024

12.03.2024

15.03.2024

16.03.2024

19.03.2024

22.03.2024

23.03.2024

collection.edu.ru
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CKPEILMBAIOIUMHUCS TPSIMBIMU C
MTOMOILBIO MEPIEHIUKYIISIPHOU
IJIOCKOCTH

TpéXrpaHHbIi yTroy, HepaBeHCTBaA s
TPEXTpaHHBIX yriaoB. Teopema
[Tucdaropa, TeopeMbl KOCHHYCOB 1
CHUHYCOB U1l TPEXTPAHHOIO yria
DneMeHThI chepruecKOil TeOMETPHH:
reoIe3NUeCcKue IMHUHU Ha 3eMiie
KonTpomnbHas padora "YTiisl u
paccrosHus"

CucremaTtu3sanus 3HaHUN
"MHOrorpaHHHK 1 €ro 3JIEMEHTHI"
[MTupamupga. Buasl nupamu.
[IpaBunbHas nupamuaa

ITpuzma. IIpsimast 1 HakIOHHAsA
npusmsbl. [IpaBunpHas npuzma
[Ipsimoii mapaJjuielienuIes,
IPSAMOYTOJIbHBIN Napaienenunen,
KyO

BbInykJible MHOTOr paHHUKHU.
Teopema Diistepa

Boinykible MHOIOI'paHHUKH.
Teopema Diinepa. [IpaBunbHbIC U
MOJIyIIPaBUJIbHbIE MHOT O PAHHUKHU

KonrponeHas pabora
"MHororpaHHuKn"

IToustue BCKTOpPA Ha IIJIOCKOCTH U B

02.04.2024

05.04.2024

06.04.2024

09.04.2024

12.04.2024

13.04.2024

16.04.2024

19.04.2024

20.04.2024

23.04.2024

26.04.2024
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http://school-
collection.edu.ru
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IPOCTPAHCTBE

CyMMa BEKTOpPOB

PaznocTh BEKTOpPOB

HpaBI/IJ'IO napajuicjicnuicaa

YMHOKEHHE BEKTOPA Ha YHUCIIO

Paznoxxenue BexTopa mo 6asucy Tpéx
BEKTOPOB, HE JISKAIIUX B OJHON
IUIOCKOCTH

CxkansipHoe Npou3BeIeHUE

Brluncnenue yria Mexay BEKTOpaMu
B IIPOCTPAHCTBE

[Ipocreimue 3a1aun ¢ BEKTOpaMHU

[TpocTeiimne 3agaun ¢ BEKTOpaMu

[TpocTeiimue 3agaun ¢ BEKTOpaMu

[Ipocreiimue 3aaun ¢ BEKTOpaMHU

O00011IEHNE U CUCTEMATU3AIHAS
3HAHUH

O0001IeHNE U CUCTEMATH3ALU
3HaHUH

27.04.2024

30.04.2024

03.05.2024

04.05.2024

07.05.2024

10.05.2024

11.05.2024

14.05.2024

17.05.2024

18.05.2024

21.05.2024

21.05.2024

24.05.2024
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100  Hrorosas koHTpoJbHas pabora
101  HroroBas KOHTpOJbHas pabora
102 OO6o001mIeHNe U CHCTEeMaTH3AIUS

3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

2505.2024
25.05.2024

26.05.2024
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11 KUIACC

n/n

Bcero

Tema ypoka

[ToTOpenue Tembl "Koopaunatsl
BEKTOpA Ha IMJIOCKOCTHU U B
npocTpaHcTBe"

[ToBTOopenue tembl "CkajsipHOE
IIPOU3BEAEHUE BEKTOPOB"
[ToBTOpenue Tembl "Boruncienne
yriia MeXay BEKTOpaMHU B
npoctpaHcTae”

[ToBTOpenue Temsl "Y paBHEHHE
MIPSIMOM, IPOXOASALIEH Yyepes Be
TOYKH"

VYpaBHEHUE NIIIOCKOCTU, HOPMaJlb,
YpaBHEHHE IJIOCKOCTH B OTPE3KAX
YpaBHEHUE MIIOCKOCTH, HOpMaJib,
ypaBHEHUE IMJIOCKOCTH B OTPE3Kax

BekTopHoe npousBeieHue

JIuHeliHble HEpaBEHCTBA, JIMHEHHO0E
MIpOrpaMMHpPOBaHNE

JIuHeliHbIe HEPABEHCTBA, JINHEWHOE

KoaunuecTBo yacoB
H3y4YeHHS

KoHTpoJbHbIE IIpakTnyeckue
padoTHhI padoThbI

JIEKTPOHHBbIE
nudposbie
oOpa3zoBare/ibHbIE

pecypchl



10

11

12

13

14

15

16

17

18

19

20

21

[IpOrpaMMHpPOBaHUE

AHanMTHYECKHE METO/Ibl pacuéra
yria MeX1y IpsIMbIMHA B
MHOTOT'paHHHKAX

AHanMTHYECKHE METO/IbI pacuéra
yria MeXJy IUIOCKOCTAMH B
MHOT'OI'paHHHUKAX

@®opMmyna pacCTOSIHUS OT TOUKH J0
IJIOCKOCTH B KOOPIMHATAX
Haxoxnenue paccTossHUI OT TOYKH
710 TIJIOCKOCTH B KyOe

Haxoxnenue paccTosHUM OT TOYKU
JIO TIJIOCKOCTH B MMPaBUJILHOM
nupamuzie

KonTtponbshas pabora
"AHamuTH4eckas reoMmeTpus’”
CeueHnst MHOTOIpaHHUKOB!
CTaH/IapTHBIE MHOTOT PAHHUKHU
CeueHust MHOTOTPaHHUKOB: METOJ
CIIEZIOB

CeueHuss MHOT OIpaHHHUKOB:
CTaH/IapTHBIE MJIOCKOCTH,
nepeceveHus NpsAMbIX U MJIOCKOCTEN
[TapamiensHble IpsAMBIE U
IJIOCKOCTHU: MapaJUIeIbHbIE CEYEHUS
[TapannensHbie npsiMble U
IJIOCKOCTHU: paCU€T OTHOLIECHUN

[TapannensHble psMBIE U



22

23

24

25

26

27

28

29

IIJIOCKOCTHU: YTJIBI MEXY
CKpELIMBAIOILIUMHUCS IIPAMBIMU

[lepnenaukynspHbIe TPSIMBbIE U
IIJIOCKOCTH: CTaHJIapTHBIE Mapbl
MIEPIEHANKYJIAPHBIX IJIOCKOCTEN U
MPSIMBIX, CAMM ETPUHU
MHOT'OI'PaHHHUKOB

[lepnienquKyIpHBIE IPSIMBIE U
IJIOCKOCTH: TEOpEMA O TPeX
HepIeHUKYIspax
[lepnenaukynsipHbie IpsMbIE U
IJIOCKOCTH: BBIYUCIICHUS IJIMH B
MHOT'OI'PaHHHUKAX

[ToBTOpeHue: miomanu
MHOTOYTOJIbHUKOB, (hOpMyJIbI AJ1s
TIJIOMIAJIEH, COOOPaXKEeHUs TOA00US

[ToBTOpEeHue: niowmanu
MHOTOYTOJIbHUKOB, (DOPMYJIBI JIJIsI
rioniaeit, coodpaxxkeHus moaoous

[ToBTOpEHHueE: mIomanu
MHOT'OYT'OJIbHUKOB, (POpMYJIbI AJIs
IJIOMIAJIEH, COOOpaskeHus OA00Us

IInomanu ceueHnit
MHOT'OTPaHHUKOB: TUIOIIAN
MOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUs TOT00MS

IInomanu ceuennit
MHOTOT'PaHHHUKOB: TUTOIIATH



30

31

32

33

34

35

36

37

38

39

MTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpakeHUs TTOT00MS

Kontponbshas padota "IloBTopenue:
MHOTOTPaHHUKH, CEUECHUS
MHOT'OI'PaHHHUKOB"

O0bém Tena. O0bem
IIPSAMOYT OJILHOI'O NIapajulelienunena

3amaun 00 ynBoeHUH Ky0a, o
KBaJIpaType Ky0a; 0 TPUCEKIIUH yTiia
CrepeoMerpuueckue 3aauu,
CBS3aHHBIE C 00BEMOM
MPSIMOYTOJILHOTO TIapalIeeuIieaa

[TpuknaaHbie 3a/1a4u, CBA3aHHBIC C
BBIYUCIEHUEM 00BEMA
MPSIMOYT OJILHOT'O Mapajuiesenuneaa

O06BEM npsAMOil TPU3MBI

Crepeomerpruyeckue 3a1auu,
CBSI3aHHBIE C BBIUNCICHUEM 00BEMOB
MIPSIMOM PU3MBI

[TpuknamHbie 3a1a49u, CBA3aHHBIE C
00BbEMOM IPSIMOI IPU3MBI

Brruucienre 005EMOB TEII C
MOMOIIIBIO ONPEAEIEHHOTO
uHTerpaiga. O0bEM HaKIOHHOM
MIPU3MBI

Brruucienrne 005EMOB TeII €
TOMOIIBIO OMPEAEITEHHOTO
unTerpana. O0bEM nUpaMuIbl



40

41
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43

44

45

46

47

48

49

®opmyna 06bEMa THUPaMUIbIL.
OTtHouleHne 00bEMOB MUPAMUJ C
00IIMM yTJIOM

dopmyna 06bEMa THUpPaMUIbIL.
OTHo1IeHHEe 00HEMOB ITUPAMHU]T C
O0IIMM yTJIOM

Crepeomerpruyeckue 3a1auu,
CBSA3aHHLIE ¢ 00BbEMaMU HAKJIOHHOM
[IPU3MBI

CTCpCOMeTpI/I‘leCKI/Ie 3aJa4u,
CBsI3aHHBIE C 00BEMaMU IMUpaMuIbl

[Ipuknaansie 3a1a4u 110 TEME
"O0BEMEI TeN", CBA3AHHLIE C
00bEMOM HaKJIOHHOW MPU3MBI

[IpukiagHble 3a1a4u 110 TEME
"O0BEMEI TENT", CBA3AaHHBIC C
00BEMOM TTUPAMHMTBI

[Ipumenenne 00BHEMOB.
Brruucnenne pacctosHus 10
TUIOCKOCTH

KonTtponpsHas padora "O0beM
MHOrorpaHHuka"

Hunuaapruyeckast MOBEPXHOCTD,
00pa3yroiye MUINHAPUYECKON
IIOBEPXHOCTU

Humuuap. [psimoit kpyroBoit
uwimHap. [1nomans noBepXxHOCTH
LUAITUHpPA
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53

54

95

56

57

58

59

60

Konnueckast noBepXHOCTS,
o0pa3yromme KOHUYeCKOH
nosepxHocT. Konyc

CeueHne KoHYyca ITOCKOCTBIO,
MapajuieIbHON MIIOCKOCTH
OCHOBAaHMU

VYceuénnslii konyc. M3o0paxeHnue
KOHYCOB M yCE€4EHHBIX KOHYCOB

[Tnomaas 60KOBOY MOBEPXHOCTH U
MOJIHOM MMOBEPXHOCTH KOHYCa

[Tnomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITIOBEPXHOCTU KOHYCa

CrepeoMeTpuuecKue 3a1a4u Ha
JO0Ka3aTCJIbCTBO U BBIYMCIICHUC,
MOCTPOCHUEM CEUEHUM ITUIMH/PA,
KOHyca

CrepeoMerpHUuecKue 3a1a4u Ha
JI0Ka3aTeIbLCTBO U BEIUKCIICHHUE,
IMOCTPOEHUEM CEYEHMH LIUINHAPA,
KOHYCa

[TpuknagHbie 3aa4n, CBS3aHHBIE C
UIMHIPOM

[IpuxnagHbie 3a1a4n, CBS3aHHBIE C
UIMHAPOM

Cdepa u map

[lepeceuenue chepsl u 1mapa c
mockocTeio. Kacanue mapa u
cdepsl I0CKOCThI0. B n
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66

67

68

69

70

n300pakeHue mapa

ITepeceuenue cepsl u mapa ¢
mIockocTeio. Kacanue mapa u
cdepsl I0CKOCThI0. B n
n300pakeHue mapa

VYpaBuenue coepsl. [Lnomanp
cdepsl u e€ yacreit

CummMmertpus chepsl U mapa

Crepeomerpruueckue 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BEIYHCIICHHE,
CBSI3aHHBIE cO c(hepoil u mapom,
IIOCTPOEHUEM HUX CE€YEHHI
TUIOCKOCTBIO

CrepeoMerpuuecKue 3a1a4u Ha
JIOKa3aTENbCTBO U BHIUMCIIEHUE,
CBsI3aHHBIC CO chepold U MapoM,
MOCTPOCHUEM UX CEUECHUHN
TJIOCKOCTBIO

HpI/IKJIaI[HBIC 3aJa4M, CBA3aHHBIC CO
cdepoii u mapom

[ToBTOpEHME: OKPYKHOCTh HA
IUIOCKOCTH, BBIYHCIICHHS B
OKPY>KHOCTH, CTaH/IapTHBIE OA00Us

Paznumunsie KOM6I/IH3.I.II/II/I TCII
BpallCHHA U MHOI'OI'PaHHHUKOB

3amauu o teme "Tena u
MMOBEPXHOCTH BpalieHus"

3angauu no teme "Tema u
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76

77

78

ITOBEPXHOCTH BpalieHus"

KonTponbsHas padora "Tena u
ITOBEPXHOCTH BpalieHus"

O6bém mmmHapa. Teopema 06
00BEMeE MPSAMOT0 MUIHHPA

Brruncnenue 00bEMOB TET C
MTOMOIIIBIO OIPEIeIEHHOTO
uHTerpana. O0bEM KoHyca

[Timontagu GOKOBOM M HOJIH O
MMOBEPXHOCTH KOHYyCa

Crepeomerpuyeckue 3a1auu,
CBSI3aHHbIE C BBIYMCIEHHEM 00BbEMOB
LUIMH]IPA, KOHYCa

[Ipuknaansie 3aaa4u 110 TEME
"O06BEMBI U MJIOLIAIN TOBEPXHOCTEHN

n

TCI

OO0BEM mapa 1 IapoOBOro CEKTOpa.
Teopema 00 00bEMe 1m1apa.
[Tnomane chepsl.
CrepeomeTrpuiecKue 3a1aqH,
CBSI3aHHBIE C BBIYHCIEHHEM 00BEMOB
Iapa, 1apoBOro CErMeHTa 1
IIApPOBOT'0 CEKTOPA

[Ipuknaansie 3ana4u 110 TEME
"O0BEMEI TeN", CBA3AHHLIE C
00BEMOM IIapa U MIIOMAALI0 Cephl.
CooTHOIIIEHUST MEXTY TIIOIA MU
MMOBEPXHOCTEH 1 00BEMaMU



79

80

81

82

83

84

85

86

HOXOOHBIX TE

[TomoOHBIC TENIa B TPOCTPAHCTBE.
N3menenue o0wpEma ipu moo0uu.
CrepeoMerpuueckue 3a1auu,
CBSI3aHHBIC C BBIUMCICHHEM 00bEMOB
TeJl U TIJIOMIAJIeH TOBEPXHOCTEH

KonTtponpshas padora "Ilnomanun
MMOBEPXHOCTH B 00BEMBI KPYTIIBIX

ten"

JIBUKEHUS TPOCTPAHCTBA.
OTtob6paxenus. [IBuxeHus u
paBeHcTBO (puryp. O61IHE CBOMCTBA
JIBMYKEHUH

Bupl nBrkeHui: mapaieabHbINA
MEePEHOC, IIEHTpaIbHAsI CAMMETPUS,
3epKajbHass CUMMETPHUS], TOBOPOT
BOKPYT HPsIMOM

[IpeoGpazoBanust mogodusi. [Ipsmas
u chepa Diinepa

I'eomerpuueckue 3a1aun Ha
MIPUMEH EHUE JIBVKCHUS

KonTponbsHas padora "BekTopsl B
npocTpaHcTBe"

Ob6o6mmaromee noropenue 11
MOHATUIA U METOAOB Kypca
reometpuu 10—-11 knaccos,
CUCTEMAaTH3alMs 3HAHUM:
"[TapamienbHOCTh NPSIMBIX U
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88

89

90
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92

IJTIOCKOCTEN B MPOCTpaHCTBE"

O6o6miaromee nopropenue 11
MOHATUM U METOJ0B Kypca
reometpun 10—11 knaccos,
CHUCTeMaTH3alysl 3HaHUM: "BeKTopsl
B IpocTpaHcTBE"

O6o06matomee mosropenue 11
MOHATHUA U METOAOB Kypca
reometrpun 10—-11 xnaccos,
cucTeMartu3anus 3HaHui: "BekTopsl
B IIpOCTpaHCTBE"

O606maromee nopropenue 11
TOHATUN U METOJIOB Kypca
reometpuu 10—11 kinaccos,
cucreMatusauus 3HaHuii: "O0bem
MHOTOr'paHHHKA"

O606maromee nopropenue 11
MOHATUIA U METOAO0B Kypca
reometrpun 10—-11 xnaccos,
cuctemaTu3auus 3Hanui: "Oobem
MHOTOTpaHHHKA"

O6o6maromee nmopropenue 11
MOHATHI U METOJIOB Kypca
reometpuu 10—11 kiaccos,
cucreMatu3anuga 3Haguii: "Ilmomanu
MTOBEPXHOCTH M 00BEMBI KPYTJIbIX

n

TCII

O6o06maromee nopropenue 11
MOHATUM U METOAO0B Kypca
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94

95

96

97

98

99

100

reometpuu 10—-11 knaccos,
cucreMaTuzanug 3Haguii: "Ilmomanu
MMOBEPXHOCTH U 0O0BEMBI KPYTIIBIX

n

TEN
Hrorosas koHTpoJbHas paboTa
HToroBast KOHTposIbHas paboTa

[ToBTOpEeHue, 0600IICHHE 1
CHCTEMaTh3alus 3HAHUH

HcTopus pa3BUTHS CTEPEOMETPUN
KaK HayKu U €€ pojib B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX T€XHOJIOI M

Hcropust pa3BUTHS CTEPEOMETPUN
KaK HayKH U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT NN

HcTopus pa3BUTHS cTEpeOMETpUn
KaK HayKu U €€ pojib B pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIHH

HcTopus pa3BUTHS CTEpeOMETpUU
KaK HayKd U €€ pojib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TE€XHOJIOTHii

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKu 1 €€ pojib B pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ui



Ucropus pa3BuTUs CTEPEOMETPUU
KaK HayKH U €€ poJib B pa3BUTUHU

101 1
COBpeMeHHBIX I/IH)KeHepHBIX 51
KOMHBIOTepHBIX TeXHOHOFI/Iﬁ
Hcropust pa3BUTHS CTEPEOMETPUN
KaK HAYVKHU U eé OJIb B pa3BUTUU

102 Y p p 1

COBPCMCHHBIX WHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Ui

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102



YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka. I'eomerpust, 10 kmace/ Mepsnsik A.T'., Homuposckuii [I.A.,
[TonsikoB B.M.; mox penakuueit [logonsckoro B.E., O61iecTBO ¢ orpaHn4eHHOM
oTBeTCTBEHHOCTHIO M3narensckuii ienTp «BEHTAHA -I'PA®»; AkuinonepHoe

obmectBo «M3narenscTBo «IIpocBemnienne

METOINYECKUE MATEPHAJIBI JIVISA YUUTEJIS
['eometpust 10 u 11 xmaccer

VI JIYBJIEHHBIM YPOBEHD

Meronuueckre peKOMeHIaIuu K Y4eOHUKY

A. T. Mep3nska, [I. A. Homuposckoro, B. b. TlonsikoBa

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

http://school-collection.edu.ru






