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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 HAIIPABICHHOCTH W IPEAMETOB T'YMAaHHUTAPHOI'O IHKIA.
[lockonpky  JorMyeckoe  MbIIUIEHHE,  (QopMHUpyeMOe  TOpuU  H3y4YEHUHU
O00y4JarOMIMMUCS MOHSATUHHBIX OCHOB N'€OMETPHUH, MPH J0KA3ATEIbCTBE TEOPEM U
NOCTPOCHHUH LETIOYKH JIOTUYECKUX YTBEPKIACHUN NPHU PEIICHUU T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJBUIaTb M OINPOBEPraTh TMIIOTE3bl HENOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPH PEIICHHUM 337a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YaCTHOCTH
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;

dbopmMupoBaHue MPEACTaBICHHS O MPOCTPAHCTBEHHBIX (Urypax 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  OCHOBHBIMU  TOHATHUSMH O
IPOCTPAHCTBEHHBIX (UIypax U UX OCHOBHBIMU CBOMCTBaMHU, 3HAHUE TEOPEM,
dbopMyn U yMEHUE UX MPUMEHSTh, YMEHHUS JOKa3blBaTb TEOPEMbl M HAXOIUTH
HECTaHJApTHBIE CIIOCOOBI PELLICHHMS 3a/aY;

dbopMupoBaHUE YMEHHs Paclo3HABATh HA YepTekKaxX, MOJEISAX U B PEaAIbHOM
MHpPE MHOTOTPAaHHUKM M TeElla BpAIICHUs, KOHCTPYMPOBATh TI'€OMETPUYECKHUE
MOJICIIH;

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

(dbopMHUpOBaHUE YMEHHMS BIAJETh METOAAMHU JO0Ka3aTelbCTB U aJrOPUTMOB
pELICHHs, YMEHHSI UX NPHUMEHSATh, MPOBOAUTH JOKA3aTEJIbHbIE PACCYKICHUS B
XOJIE€ PELIEHNs CTEPEOMETPUYECKHUX 3a1a4 U 3a/1a4 C PAKTUYECKUM COACPKAHUEM,
dbopMUpoBaHUE TPEACTABICHUS O HEOOXOIMMOCTHM  JIOKA3aTeNbCTB  MpU



000CHOBaHUM MaTEMATUUYECKUX YTBEPKIECHUN U POJIU aKCHOMATHUKHU B MIPOBEICHUU
JEAYKTUBHBIX PACCYXKICHUM;

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

dbopmupoBanue GyHKIIMOHATIHLHOM TPAaMOTHOCTH, PEJIEBAHTHONW T'€OMETPHUU:
YMEHHS PACIO3HABATh TMPOSBIICHUS TEOMETPUUECKHX TMOHSATHUM, OOBEKTOB W
3aKOHOMEPHOCTEH B PCabHBIX JKU3HCHHBIX CHTYAIUSIX M MPH HU3YYCHHH JIPYTHX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHMS PEalbHBIX CHUTYAIlUH, WCCIICIOBAHUS TIOCTPOCHHBIX MOJIEICH,
WHTEPIPETAIIIU TTOIYICHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpKATEIbHBIMHU JTUHUSMH yu4eOHOTO Kypca «I'eomeTpus» B
10-11 «kmaccax sBusitorcsi:  «lIpsiMble W TMJIOCKOCTM B MIPOCTPAHCTBEY,
«Mmuororpanaukn», «Tema  BpameHus», «BeKTOppl M KOOpAMHATHI B
POCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpebGoBaHHME «yMETh OIEPUPOBATH
MOHATUSMIY, PEICBAHTHBIMH T€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEp>KaTeIbHBIM JUHUIM y4eOHOr0O 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, pacTpeAeIEHHBIM 1O ToJaM OOY4YeHHUS, 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 IPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh 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 st auddepeHnanud  OOy4eHHs,  TOCTPOCHHUS
UHIUBUYaJbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEUYUTh YriayOoJaEHHOE
M3Yy4YCHUE TEOMETPHH KaK COCTABJIAIONIEH yaeOHOTo mpenMera « MareMaTrukay;

MOJTOTOBUTH OOYYAIOMUXCS K TMPOJODKCHHUIO HW3YYCHHS MATEMaTHKHU C
yu€ToM BbIOOpa Oyaymied npodeccuu, obecreunBasi MPEEeMCTBEHHOCTh MEXIY
0o01IUM 1 TTpo(pecCHOHAIbHBIM 00pa30BaHUEM.

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



COJEPXAHUE OBYUYEHUA
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 pacnosokeHue NpsMbIX B IIPOCTPAHCTBE: IEepECEKaroluecs,
NapaJuleIbHbIE M CKpEIIMBarOmMecs mpsMble. [Ipu3HaKW CKpEIMBAIOIIMXCA
npsAMbIX. [lapajienbHOCTh NPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MAapAIIIEIbHBIE
IPSIMBIE B POCTPAHCTBE, MAPAIIEIIbHOCTD TPEX MPAMBIX, NaPAJLIEIbHOCTD MPAMO
n 1ockoctd. [lapamiensHoe W UEHTPATBLHOE MPOEKTUPOBAHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOWICTBa MapajjIeNbHOTO MpoeKTupoBanus. M3oOpaxeHnue
buryp B mapajuienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YroOJl
MEXKy IPAMBIMHU B IIpocTpaHcTBE. [lapaienbHOCTh IIOCKOCTEN: MapajulesbHbIE
IJIOCKOCTH, CBOKCTBA rapaieabHbIX IJIOCKOCTEM. [Ipocrenimme
MPOCTPAHCTBEHHbIE (QUIYypbl Ha IJIOCKOCTH: TETpa’Ap, Mapauielenune,
MMOCTPOEHHUE CEYEHUI.

IleprieHAUKYIAPHOCTD NPSAMON U TNIOCKOCTH: MEPIIEHAUKYIISPHBIC MPSAMBIE B
IIPOCTPAHCTBE, IMpPSAMbBIE MApPAUICIbHBIE W NEPNEHAUKYJSIPHBIE K IIJIOCKOCTH,
IIPU3HAK TIEPIECHIUKYJSIPHOCTH IIPAMOM M IUIOCKOCTH, TeOpeMa O IIPAMOU
NEPIEHNKYIIIPHON IJIOCKOCTH. OpTroronansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JO IIOCKOCTH, PACCTOSTHUE
OT MmpsAMOM 110  TUIOCKOCTH,  MpoeKuuss  (Gurypsl Ha  IUIOCKOCTD.
[leprieHIUKYISPHOCTh  TJIOCKOCTEH: MPU3HAK NEPHEHAUKYISAPHOCTH  JBYX
IockocTer. TeopeMa 0 TpEX MEePIEeHAUKYIAPAX.

VYriasl B NPOCTPAHCTBE: Yrojd MEXKIY MNPSIMOM M TUIOCKOCTBIO, JABYTPAaHHbBIN
YIOJI, TUHENHBIM YroJl JBYTPAHHOIO yria. TpEXrpaHHBIA U MHOTOI'PAHHBIE YIJIBI.
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, npsiMasi 1 HaKJIOHHAasi MPU3Mbl, OOKOBAas U MOJHAsA MOBEPXHOCTh MPU3MBI.
[Tapanmenenunen, NOpsIMOYTOJIBHBIM — MAapajuleNIeUIIEl W €r0  CBOWCTBA.
Kparyaiime myrm Ha TOBEpXHOCTM MHOTOrpaHHUKA. Teopema DJiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamupa: n-yrompHas mnupamuia,
npaBWwibHAas M yceu€HHas nupamuibl. CBolicTBa pédbep M OOKOBBIX TIpaHei
NpaBUJIbHOM NHpaMuabl. [IpaBuibHBIE MHOTOTpaHHHUKHW: NPABWIbHASA NpPHU3Ma U



IPAaBWIbHAS NHUPaMHJA, IpaBUIbHAs TPEYrojibHAas IHpPaMHUIAa W IIPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBineHne O NPaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
TOEKAd AP U UKOCAIP.

Bbruncnenre 351eMEHTOB MHOTOTpaHHUKOB: pEéOpa, JAMAaroHalld, YIJbl
[Inomaas OOKOBOM MOBEPXHOCTH M MOJHOM TMOBEPXHOCTH MPSMOM MPHU3MBI,
IUIONIalb OCHOBaHUM, TeopemMa O OOKOBOM TMOBEPXHOCTH MPSMON TPU3MBI.
[Inomanes OOKOBOW TOBEPXHOCTH M IOBEPXHOCTU MPABUIBHOW MHpPaMUIbI,
TeopeMa O TUIOMIAAN YCEUEHHOW TUPAMUIBI.

CuMmmeTpuss B IPOCTPAaHCTBE. DJIEMEHTBl CUMMETPUU  MPABHUJIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B NPaBUJIBHOM MHOTOIPAHHUKE: CHMMETPHUS
MapajuIeIICIIANENd, CUMMETPHSI IPABUJIBHBIX IPU3M, CHMMETPHUS NPABUIBHOU
ITAPAMUJIBI.

BekTopbl 1 KOOPpAUHATHI 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 BBIYATAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpA Ha
yucio. CBOMCTBA CI0XKEHUs BEKTOPOB. CBOWCTBA YMHOXEHUS BEKTOpA HA YHCIIO.
[loHATHE KOMIUIAaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuio mnapamienenunena. TeopemMa O pPas3loOKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsmoyrospHas  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, OOpa3yrolue TmoBepxHOCcTel. Tema BpaleHus:
AJIUHAP, KOHYC, YCEUE€HHBIM KOHYC, cepa, map. B3ammHoe pacmoiiokeHue
cheppl W IUIOCKOCTH, KacaTelbHas TIUJIOCKOCTh K cdepe. M3oOpaxkenue Tten
BpalleHusl Ha IJIOCKOCTH. Pa3BépTka nunuuapa u koHyca. Cummerpus chepsl u
niapa.

O6bEM. OcHOBHBIC CcBOWCTBAa 00BEMOB Tel. Teopema 00 o00BEME
NpSMOYTOJIBHOTO Tapajuiesienunena U ciaeAcTBus u3 He€. OOBEM mpsMoOd U
HAKJIOHHOW MPU3MBI, TWJINHAPA, TUpaMubl 1 KoHyca. OOBEM I1apa U 11apoBOro
CErMEHTA.

KoMOuHanuu Ten BpalieHwss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmmcaHHas 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.

[Inomaas MOBEPXHOCTH LMJIMHJIpA, KOHYCA, IUIOMIaAb CPepbl U €€ YacTeil.
[lonobue B mnpocTtpancTBe. OTHOLIEHHE OOBEMOB, IUIOMIAAECH MMOBEPXHOCTEH
nonoousix Guryp. IlpeodpasoBanue momoOus, romorerus. PemenHue 3amad Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPHUECKUX METO/OB.

[TocTpoeHue ceueHnii MHOTOI'PaHHUKOB U TE€JI BPALEHUS: CEUCHUsI LIUIMHIpa
(mapanyienbHO W TEPHEHIUKYJISPHO OCH), CEUYEeHHMs KOHyca (MapajuieibHbIe
OCHOBAHMIO U MTPOXOJSALIME YEpe3 BEPILNHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHMII: METOJ CJIEeJI0OB, METO/I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEpPEeHoca
CEKYILIEH MIJIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpaHcTBe. Omnepanuu Hajg BeKTopamHu. BekTopHoe
YMHOXEHUE BEKTOpOB. (CBOICTBa BEKTOPHOro YyMHOXeHUs. IIpsmMoyrosbHas
cucreMa KoopauHat B npoctpancTtBe. KoopauHatel BekTopa. Pa3noxkeHnne BekTopa
no 6azucy. KoopanHaTHO-BEKTOPHBIA METOA MpPHU PEIICHUH TeOMETPHUECKHUX
3a/1a4.

JIBUKeHUS] B IPOCTPAHCTBE

JBrxeHus: mpoctpancTtBa. OtoOpaxkeHus. [IBUKEHUST U paBEHCTBO (UTYP.
OOmue cBoiicTBa JBWKEHUH. BuIbl JBHMXKEHUM: TMapauieIbHBIA IepeHOC,
LHEHTpaJbHAsl CUMMETPHS, 3€pKalbHAas CHUMMETpPHUs, MOBOPOT BOKPYr MPSAMOMU.
[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 TPAKAAHCKON MO3ULIUNA 00YYAIOLIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO0  4J€Ha  POCCHHMCKOro  oOIlIecTBa,  NPEICTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHH,
MpOLIEYp TPaXITAaHCKOTO OOIecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aMMOJICICTBOBATh C COLMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) maTpuoTH4eCcKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUMCKON T'Pa’KJAHCKOW HICHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HAaCTOSAIIEMY POCCHUHCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCUICKUX MAaTEMAaTUKOB U POCCUICKONM MaTeMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE H3THX JOCTHKEHHUA B JPYyrMX HayKaX, TEXHOJIOrusaX, cdepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUS, 3TUYECKOIO IMOBEACHMS, CBA3AHHOI'O C MPAKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUH HAyKh U JIeATEIbHOCTbIO YUYEHOro, OCO3HaHUE
JUYHOIO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OYIYILIETO;

4) acTeTn4YecKoe BOCIIUTAHME:

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

5) pusuyeckoe BocIUTAHHE:

C(OPMUPOBAHHOCTb YMEHHSI TNPUMEHSATh MaTeMaTUYECKUE 3HAHHUS B
MHTEpEecax 3J0POBOro U 6€30MacHOro o0pa3a *KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE NHUTaHHUE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTJbIXa, peryisipHas (pu3nueckas aKTUBHOCTB), (U3NYECKOE COBEPLICHCTBOBAHUE
MIPU 3aHATUAX CHOPTUBHO-03J0POBUTENBHON IE€ATEIBHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpPYyAY, OCO3HAHHWE LEHHOCTU TPYAOJIOOUs, HHTEpeC K
paznuuHbIM  chepaM  Mpo(ecCHOHANBHOM  AESITENIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MareMaTHuyeckoMy  oOpa3oBaHUIO U



caMo00pa30oBaHUIO Ha MPOTSHKEHUH BCEH JKM3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MAaTEMAaTUUYECKOW HAIIPaBJICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh  DKOJOTUYECKOM KYJIbTYpbl, TOHMMAaHUE BIUSHUS
COLIMATbHO-2KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpelbl, 0CO3HAHME III00aJIbHOTO XapaKTepa dKOJOTMYSCKUX MPOoOJIeM, OpUCHTAITHS
HAa TPUMCHCHHE MaTEMAaTHYECKUX 3HAHMU JJI1 pEHICHUsS 3aJad B 00JacTH
OKpY>KaloIel cpelbl, IJIAHUPOBAHUE TIOCTYMKOB M OIEHKU HX BO3MOXKHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIIECTBEHHOM  TMPAKTUKH, IMOHUMaHUWE
MaTeMaTU4eCKOM HayKu Kak cdepbl 4eJOBEUYECKOW JesATEIbHOCTH, JTaroB €&
pa3BUTUS W 3HAYUMOCTH ISl PA3BUTUS LMBUIM3ALMNHM, OBJIAJICHUE SI3BIKOM
MaTEeMaTUKH W MaTeMaTUYE€CKOW 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 MPU3HAKA MaTeMaTHYECKHUX
OOBEKTOB, TOHSITUN, OTHOLICHUM MEXAYy TMOHATUSAMHU, (OPMYJIUPOBATH
OTIpe/ICIICHNs TIOHATHUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIUH,
OCHOBAaHMsI /111 0000IIEHHS U CPAaBHEHUSI, KPUTEPUHU TPOBOAMMOTO aHAIIN34;

BOCIIpUHMMATh,  (HOpPMYyaMpoBaTh W  NPeoOpPa30BBHIBATH  CYKIICHUS:
yYTBEpAUTEIbHBIE U OTPULIATETbHBIC, €IMHUYHBIE, YaCTHBIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOMIOMECHUSX W YTBEPXKICHUSX, MpEAJiaraTh KPUTCPUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUH;

JieJaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTMKU, JACAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIFOUEHUH 11O aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTeJIbCTBA MATEMAaTUUECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOIO), BLICTPANBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U BHIBO/IBI;

BbIOMpaTh croco0 penieHUs ydeOHOM 3anayu  (CpaBHUBATh HECKOJBKO
BApHAHTOB  peIIeHWs, BBIOMpaTh HauboJee  MOAXOMANUNA C  Yy4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBrble ucciienoBaresbCcKue 1eiicTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BOMNPOCHI,  (PUKCHUpYIOIIHE  MPOTUBOpPEYHE,  MPOOJIEMY,
yCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy OOBEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITEIbHO (OPMYIMPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTam
NPOBEAEHHOTO  HAOJIOJEHUS, WCCIEAOBaHMUS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIIECHMUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIPOLECCa, a TaKKE BbBIJBUTAThH
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH JACPUITUTH WH(POpMAIMY, JaHHBIX, HEOOXOAUMBIX I 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 MH(MOpPMAIIMIO, 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
oeJsiMu O6III€HI/I$I, SCHO, TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOKO TO‘-IKy 3peHI/IH B
YCTHBIX M TUCBMEHHBIX TEKCTaX, JaBaTh MOSCHECHHS MO XOAY PEIICHHUS 3aauH,
KOMMEHTHPOBATh TIOJy4CHHBIN pe3yJIbTaT;

B XO7€ OOCYXXIEHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXITaeMOW TEMBI,
poOJIeMBbl, peIIacMOM 3aJlayd, BBICKA3bIBATh HJCH, HAIlCJICHHBIC Ha ITOMCK
pCH_ICHI/IH, COIIOCTABJIATH CBOH Cy)KI[eHI/IH C CY)KI[eHI/IHMI/I I[pyTI/IX y‘IaCTHI/IKOB
nayajora, oOHapy)KUBaTh Pa3jIudyue U CXOJCTBO IMO3MIIMNA, B KOPPEKTHOU ¢opme
dbopMyIMpOBaTh pa3HOTJIACHUs, CBOM BO3PAKCHUS,

HpCI[CTaBIISITB p€3yJ'IBTaTBI pCHICHI/ISI 3aaa4du, BKCHCpI/IMCHTa, HCCIICAOBAHUA,
IPOEKTa, CaMOCTOSATEIHHO BHIOMpPATh (OpMAT BBICTYIUIEHHUS C YYETOM 3ajad
IIpe3CHTAIIN U OCOOCHHOCTEH ayauTOPHH.

PeryasiTuBHbIE€ YHUBeEpPCcAJIbHbIE YUeOHbIE HelCTBUS
Camoopranmzanmusi:



COCTaBJISAThH IIJIaH, QITOPUTM PEIICHUs 3a7aul, BEIOMPATh COCOO pEIIEHUs C
y4ETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOM MH(OpMaLUU.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/VICKT:

BJQJIETh  HABbIKAMHM  IO3HABAaTEJIbHOM  pereKCMM Kak  OCO3HaHHUS
COBEPIIAEMBIX JEUCTBHI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAIETh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJI Mpolecca M pe3ysibTaTa pelieHus
MaTEMaTHYECKOU 3aJ1a4H;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HHKHYTbH IPU PELICHUU 3a]1ayH,
BHOCUTH KOPPEKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAaHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yNbTATa II€JIU U YCIOBUSIM, OOBACHSITH TPUUNHBI
JOCTHKEHMSI WJIM HEAOCTHXKEHUSI PE3YJIbTaTOB EATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OL[CHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHas 1eATEIBHOCTD:

MOHUMAaTh M HCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHJHMBHUIYaJIbHOU
paboOThl MpW pelleHUH YYEeOHbIX 3aJay, NOPUHUMATh Uellb COBMECTHOM
NESITEIbHOCTH, TUIAHUPOBAaTh OPraHM3AlMI0 COBMECTHOW pPalbOThI, pacHpeneisTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAaTh TIpollecC W pe3yibTaT pabdoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3rOBbI€ IUTYPMbD» M HWHBIE), BBIIOJHATH CBOIO YacTh paboOTBl H
KOOPAMHUPOBATh CBOU JEWCTBUS C APYTMMH 4YJ€HaMU KOMaH/bl, OLIEHHUBATH
KayeCcTBO CBOEro BKJaaa B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K xonity 10 kiaacca oOydaronuics HayuYnuTCs:

e CBOOOJTHO OIEPUPOBATh OCHOBHBIMU TOHSATHUSMH CTEPECOMETPUU TIPHU
pEIIeHNH 33/1a4 Y MPOBEJICHUH MAaTEMAaTHUECKUX PaCCyX ICHUMH;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUM M CJICJICTBUS M3 HUX MPU PEHICHUU
r€OMETPUUECKUX 3a]1aY;

e KJacCU(MUIIMPOBATh B3aUMHOE PACIOJIOKECHHUE MPSMBIX B IPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

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

e CBOOOJIHO ONEPUPOBATH MOHITUSMH, CBSI3aHHBIMU C MHOTOI'PaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamMua, MpsSMOYToJIbHBIN Mapajiiesienunel, Kyo);

e KJaccU(UIMPOBATL  MHOTOTPAHHMKH,  BbIOMpass  OCHOBaHMS  JJIA
KJIacCU(UKaIUY;

e CBOOOJHO OMNEPUPOBATH  TMOHATHSIMHU, CBSI3AHHBIMU C  CEYEHUEM
MHOT'OTPaHHUKOB TIJIOCKOCTBIO;

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

e CTPOUTH CEUCHHUSI MHOTOTPAHHUKOB PA3JIMUYHBIMH METOJAaMH, BBITIOIHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOHIAAM  TMOBEPXHOCTEW  MHOIOTPAaHHUKOB  (MpuU3Ma,
MUpaMKJIa), TEOMETPUUECKUX TEN C MPUMEHEHUEM (HOPMYI;

e CBOOOJHO OMEpPUPOBATH MOHATUSMH: CUMMETPUS B MIPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTb CHMMETPUM, LEHTP, OCb U IUIOCKOCTh CHMMETPHH
durypsr;

e CBOOOJHO OINEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBITIOJIHATH JICUCTBHS HAJl BEKTOPAMU;

e pemarh 3aJayd Ha JOKa3aTeIbCTBO MaTEeMaTHYECKUX OTHOILICHHH U
HaxO0XJICHHE TEOMETPUYECKUX BEJIMYUH, MPUMEHSSI H3BECTHBIE METOJbI
MPU PEUICHUH MAaTEeMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0)KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOrPAMMHBIE CPEICTBA M  JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4;

e W3BJIEKaTh, NPEOOPaA30BHIBATh W WHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (UTypax, TPEICTABICHHYIO Ha
yepTexax U pUCYHKax;

e TMPUMEHATH TMOJTYYEHHbIC 3HAHWS HA TPAKTUKE: CpPaBHUBATH U
aHAJIM3UPOBATh pEaIbHbIE CUTYAIlMU, MPUMEHSATh W3yYEHHBIC MOHSTHUS B
mpoluecce IMOMCKAa  PEIIeHUs] MaTeMaTU4YecKH CPOpMYIHpPOBAHHON
npo0JIeMbl, MOJIEIUPOBATh pEAIbHBIE CUTYAllMM Ha S3bIKE TE€OMETPUH,
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 TEXHOJIOTHA.

K konmy 11 kiacca odyvaromuiics HayqYuTCs:



CBOOOJHO OMNEPUPOBATH MOHATUSIMHU, CBA3aHHBIMH C LUJIUHIAPUYECKOH,
KOHMYECKOM U C(EepUyYecKOd IOBEPXHOCTAMHU, OOBSACHSITH CIIOCOOBI
MOJIyYEHHS;

OIEepPUPOBATH MOHATUSMHU, CBI3AHHBIMU C T€JIAMU BPAILCHUS: LIUITUHIPOM,
KOHYCOM, c(hepoll u mapom;

pacrmo3HaBaTh Tejia BpaiieHus (IWIMHAP, KOHYC, cdepa u 1map) u
OOBSICHATH CIIOCOOBI MOJTYYEHUS TEJl BpaILlCHUs;

KJIAaCCU(ULIMPOBATH B3AMMHOE PACIIOJIOKEHUE CPEphl U MIOCKOCTH;
BBIYHCIIATh BEIIMYMHBI DJIEMEHTOB MHOTOI'PAHHHKOB W TEJ BpAICHUS,
O0BEMBI U TUIOMIAIA MOBEPXHOCTEW MHOTOIPAaHHUMKOB W TeJl BpalCHUS,
reOMETPUYECKUX TN C IPUMEHEHHEM (HOPMYIT;

CBOOOJTHO OMNEPUPOBATh MOHATUSMHU, CBS3aHHBIMH C KOMOWHAIUSIMU Tell
BpallleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHMK, BIHMCAaHHBIA B chepy U
OINMCaHHBIA OKOJIO cepsl, chepa, BOUCAHHAS B MHOTOIPAHHUK WM TEJO
BpalllCHMUS;

BBIYKCIIATh COOTHOILIEHUS MEXIY IJIOAAIMU MOBEPXHOCTEW U 00bEMAMHU
IMOTOOHBIX TEI;

n300paXkaTh H3ydyaeMble (QUTYpHl, BBIMOIHATH (BBIHOCHBIC) TUIOCKUE
YEpTEXU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUs TEJl BPALLICHMS;

U3BIIEKaTh, HMHTEPIPETUPOBATH W NPEoOpa3oBbIBaTh HWH(MOpPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, TNPEICTABICHHYIO Ha
yepTexax U PUCYHKaX;

CBOOOIHO OMEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBITIONTHSATH OTNIEPAIUU HAJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPANHAT;
pelaTh reOMETPUYECKUE 33]1a4M Ha BBIYMCICHHUE YIJIOB MEXAY MPSIMBIMU
U IUIOCKOCTSIMHM, BBIYHMCIEHUE PACCTOSIHUM OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPIMHATHOI'O METO/1a NP PEIICHUH;
CBOOOJHO OMEpPUPOBATH TMOHATUSMHU, CBSI3aHHBIMU C JBUKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUMN;

BBINIOJIHATh HM300paXEHHs] MHOTOIPAaHHUKOB MW Te€JI BpAallEHHs IpH
MapajjieIbHOM TMEPEHOCE, LEHTPATbHOW CHUMMETPUH, 3€PKAIBHON
CUMMETPUH, IIPU IOBOPOTE BOKPYT NPSAMOH, Mpeodpa3zoBaHUsl IOJ00US;
CTPOUTh CEYEHUsI MHOTOTPAHHUKOB M TEJ BPALLEHUS: CEUCHMS LUIMHApA
(mapaensHO U NePIEeHIUKYISIPHO OCH), CEUEHUsI KOHYyca (MapalyiesibHbIe
OCHOBAHHUIO U MIPOXOASAIINE Yepe3 BEPIINHY), CEUCHUS 1Iapa;
UCIOJIb30BaTh METO/Abl MOCTPOCHUSI CEYEHUH: METOJ| CJEI0B, METOJ
BHYTPEHHET O IPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKIACHHUS;

NPUMEHATh T€OMETPUUYECKUE (PAKTBI sl PEIIeHHs] CTEPEOMETPHUUYECKHUX
3a1a4, MPEANOIAaralolliuX HECKOIBKO IIAroB pPEIICHUs, €CIH YCJIOBHS
NPUMEHEHUS 33J]aHbl B IBHOM U HEABHOHN (opME;

pemare 3aJadyd Ha JI0Ka3aTelIbCTBO MAaTEMAaTUYECKUX OTHOILUEHUW U
HAaXO0XKJICHUE T€OMETPUYECKUX BEIUYUH;

IIPUMEHATH MPOrPaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHUKALIMOHHbIE
CUCTEMBI TITPU PELIEHUN CTEPEOMETPUUECKHX 3a/1a4;

IIPUMEHSATh  IIOJIy4YEHHBIE  3HAHMS  HA  IPAKTUKE:  CPaBHUBATD,
aHAJIM3UPOBATh U OLEHUBATh pPEAJIbHbIC CUTYAllMH, IPUMEHSITh U3YYCHHBIC
IIOHATHSI, TEOPEMBI, CBOMCTBA B  IIPOLIECCE IIOMCKA  PELICHMS
MaTeMaTH4eCKl  CPOPMYIMPOBAHHOW  MpOOJEMbI,  MOJAEIUPOBATH
pealbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHUM, HUCCIENOBATh IOCTPOCHHBIE
MOJENM C UCIIONB30BAHUEM TE€OMETPUUYECKUX IIOHATUM U TEOPEM,
anmapata anreOppl, pemarh MPaKTUYECKHE 3aJaduM, CBS3aHHBIE C
HAaXO0KJICHHNEM T'€OMETPUUECKUX BEIUYNH;

UMETh MPEACTABICHHUS] 00 OCHOBHBIX ATamax pa3BUTUS T€OMETPHH Kak
COCTaBHOM 4acTH (PyHAAMEHTa Pa3BUTHSI TEXHOJIOTHIA.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n MporpamMmsbl Bcero Konrpoamsie | Ipaxririeckue o0pa3oBaTeJIbHbIE
padoThI padoThI pecypent
1 BBenenue B cTepeoMeTpHio 23 1
) B3auMHoe pacrnosoxeHue NpsMbIx B 6 1
MIPOCTPAHCTBE
3 [TapannensHOCTh NPSIMBIX U IJIOCKOCTEN B 3
IPOCTPaHCTBE
4 HepneHnmfyns[pHocn) TPSIMBIX U o5
TUTOCKOCTEH B TIPOCTPAHCTBE
VYTl ¥ paccTosiHUS 16
MHororpaHHuKH 7
BekTops! B ipocTpaHcTBE 12
3 HOBTOE)GHI/I@, 0000IIleHNE U CUCTEMATH3AIIUS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 6 0




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1upp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
1 AHanuTu4eckas reoMeTpus 15 1
I1 600
5 OBTOpEeHUE, 000 IueHI:Ie u 15 1
CHCTEMAaTU3aINs 3HAHWH
3 O0BEM MHOTOrpaHHUKA 17
Tena Bpamenus 24
5 [Tnomaay mMOBEPXHOCTH U 0OBEMBI 9 1
KPYTJIBIX T
6 JIBM>KEeHUS 5 1
7 [ToBTOpeHue, 0606meHI/UIe u 17 )
CHCTEeMaTU3alus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0




HHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecTBo yacos JIEKTPOHHBIE
.N‘g Tema ypoka Konrtpoisbnsbie | IlpakTHyeckue Aara HpposLIe
n/n Bceero U3ydeHusi | oOpa3oBareibHbIE
padoThI padoThI
pecypchbl
OcCHOBHBIE MTpaBUIIa U300PAKEHUS HA http; //resh.edu.ru/
1 PUCYHKE IIJIOCKOCTH, NapauleIbHbIX 1
HpsAMBIX (OTPE3KOB), CEPEAUHBI OTpE3Ka
[TonsiTst cTepeoMeTpuu: TOUKa, MpsMas, http;//resh,edu,ru/
IJIOCKOCTh, TPOCTPaHCTBO. OCHOBHBIE
2 IpaBuJia U300pa’keHUs HA PUCYHKE 1
TUTOCKOCTH, TTAPaJUICIbHBIX MPSMBIX
(OTpe3KOB), CepeIUHBI OTPE3Ka
[TonsaTus: mepecekarommecs mioCKOCTH, http://resh_edu_ru/
3 nepeceKaroIuecs npsiMas U MI0CKOCTb; 1
MOJTYIPOCTPAHCTBO
TToHATHS: TIepeceKaoIInecs MIOCKOCTH, http://resh.edu.ru/
4 nepeceKaroIuecs npsmas 1 I0CKOCTb; 1
HOJIYIPOCTPAHCTBO
MHOrOr paHHUKH, H300paKeHHEe http://resh.edu.ru/
5 [IPOCTENUILINX TPOCTPAHCTBEHHBIX (PUTYP, 1
HECYIIECTBYIOIIMX O0BEKTOB
MHOTrOr paHHHKH, H300paKeHHe http://resh.edu.ru/
6 MPOCTENUILINX MPOCTPAHCTBEHHBIX (PUTyp, 1
HECYIIECTBYIOIUX 00HEKTOB
7 AKCHOMBI CTEPEOMETPHH | TIEPBBIE 1 http://resh.edu.ru/




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
CJIEICTBHUS U3 HUX

http://resh.edu.ru/

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
cnenctBus u3 HUX. CiocoObl 3a1aHus
MPSIMBIX U MIJIOCKOCTEN B MMPOCTPAHCTBE.
O0603HaueHMs NPSAMBIX U IIIOCKOCTEN

http://resh.edu.ru/

10

N300paxkeHne ceueHui nupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOMST YEPE3 UX
pEbpa. M306pakenne nepecedeHust
IIOJIY4EHHBIX IUIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEUEHUI Pa3HBIMU LIBETAMU

http://resh.edu.ru/

11

N300paskeHne ceueHuld mupamMuIbl, Kyoa u
IPU3MBI, KOTOPBIE TPOXOIST Yepe3 X
pEopa. M3o0pakeHHe mepecedecHust
MOJIy4EHHBIX IUIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CEYCHUH PAa3HBIMU IIBETAMHU

http://resh.edu.ru/

12

W300paxeHne ceueHn MUPaMu/Ibl, Kyoa
MPU3MBI, KOTOPBIE TPOXOIST Yepe3 UX
pEbpa. M300pakeHue nepecedeHus
MOJYYCHHBIX MJI0CKOCTEH. PackpaimnBanue
MOCTPOCHHBIX CEYCHUH PAa3HBIMU IIBETAMHU

http://resh.edu.ru/

13

N300paxeHne cedeHni nupaMu/isl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOAAT Yepe3 UX
pEbpa. M300pakeHne epecedeHust
MOJIYYEHHBIX MJI0CKOCTEN. PackpammBanue
INOCTPOEHHBIX CEUEHUI Pa3HBIMU LIBETAMH

http://resh.edu.ru/




14

MeTona cieaoB 11 MOCTPOEHUS CEUEHU I

http://resh.edu.ru/

15

Mertoz cnenoB i MOCTPOEHUS CEUEHUN.

CBolicTBa nepece4eHu il NpsIMbIX U
IIJIOCKOCTEN

http://resh.edu.ru/

16

Meton cinenoB Uil HOCTPOEHUS CEYEHUM.

CaoiicTBa nepeceyeHuil NpsMbIX U
IJIOCKOCTEN

http://resh.edu.ru/

17

[Toctpoenue ceuenuii B nupamue, kyoe
1o TpéM ToukaM Ha péopax. Coznanue
BBIHOCHBIX UEpPTEXKEH U 3alUCh IaroB
MOCTPOEHUS

http://resh.edu.ru/

18

[TocTpoenue ceuenuii B mupammuie, Kyoe
o TpéMm Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MTOCTPOCHUS

http://resh.edu.ru/

19

[TocTpoenue ceuenuii B mupammuie, kyoe
1o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YepTeXKeH U 3aIUCh IIaroB
HOCTPOEHUS

http://resh.edu.ru/

20

[TocTpoenue ceuennii B nupammie, Kyoe
o Tpém Toukam Ha péopax. Co3zgaHue
BBEIHOCHBIX YEPTEIKEH M 3aITUCh IIAr0B
MOCTPOEHUS

http://resh.edu.ru/

21

[ToBTOpenue mnanumerpun: Teopema o
PO OPLMOHANIBHBIX oTpe3kax. [logobue
TPEYTOJILHUKOB

http://resh.edu.ru/

22

[ToBTOpenue mmanumerpuu: Teopema

http://resh.edu.ru/




Meunenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX UepTekax. MicTopus pa3BUTUS
TJIAHUMETPUH U CTEPEOMETPUHU

23

KouTpospHas padora "AKCUOMBI
p p
crepeomerpun. Ceuenus"

http://resh.edu.ru/

24

B3anMHOeE pacronoxeHue npsmMbIX B
npoctpaHcTBe. CkperuyBaromumecs
npsimble. [Ipu3HaKy CKpeIUBarOMXCs
npsmMbIx. [lapaiiensHblie npsmele B
IIPOCTPAHCTBE

http://resh.edu.ru/

25

Teopema 0 CyLIECTBOBAaHUHU U
€IMHCTBEHHOCTU MPSIMON MapaJijieIbHOU
JIAaHHOM MPAMOM, TPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIEH Ha TaHHON
npsMon. JleMma o nepecedeHuun
MapajulesIbHBIX MPSAMBIX [JIOCKOCTBIO

http://resh.edu.ru/

26

[TapannenpHOCTh Tpex NpsMbIX. Teopema o
TpEX MapasuleabHbIX NpsAMBIX. Teopema o
CKPEIMBAIOIUXCSI TPSMBIX

http://resh.edu.ru/

27

[TapanienbHOE TPOEKTUPOBAHHUE.
OcHOBHbIE CBOWCTBA NapaslIeIbHOT O
npoekTupoBanus. M300paxeHnne pa3Hbix
¢buryp B napajuienbHONU TPOSKINH

http://resh.edu.ru/

28

I{enTpanbHas npoekuus. Yroiu ¢
COHAIIPABJICHHBIMU CTOPOHAMU. YTOII
MEXIY MPSIMBIMU

http://resh.edu.ru/

29

3amaun Ha JOKA3aTeIbCTBO U
HCCJeIOBaHHE, CBSI3aHHBIC C

http://resh.edu.ru/




pacrnoIoKEHUEM MPSIMBIX B IPOCTPAHCTBE

30

ITonsTHsA: NapauIeabHOCTh IPAMOU U
IJIOCKOCTHU B ITpocTpaHcTse. [Ipu3Hak
NapauIeIbHOCTH MPSAMOH U MJIOCKOCTH.
CBolicTBa MapauieaTbHOCTH IPSIMON U
IJIOCKOCTH

http://resh.edu.ru/

31

['eoMerpuueckue 3a1auu Ha BBIYUCIICHUE U
JTI0OKA3aTeNIbCTBO, CBA3AHHBIE C
NapajuieIbHOCTHIO MPSIMBIX H MIIOCKOCTEH
B IIPOCTPAHCTBE

http://resh.edu.ru/

32

[TocTpoenue ceuenust, MPOXOASIIETO YEpe3
JTAaHHYIO TIPSIMYIO Ha YEPTEKE U
MapajuieIbHOr 0 Apyroi npsmou. Pacuér
OTHOILIEHU I

http://resh.edu.ru/

33

[TapannenpHas TPOSKIUs, TPUMEHCHHE JIJIS
MOCTPOCHUS CeUeHUH Ky0a U
napawienenunena. CoiicTsa
napaJuieNenuIea i MPU3MBbI

http://resh.edu.ru/

34

[Tapanensusie maockocTy. [pusnaku
MapaJyIeIbHOCTH JBYX INIOCKOCTEN

http://resh.edu.ru/

35

Teopema 0 nmapamiesbHOCTH U
CAUMHCTBCHHOCTH IIJIOCKOCTH, HpOXO):[?IH.[GfI
yepe3 TOUKY, He TPUHAIJISKALYI0 JaHHOU
IJIOCKOCTH U CJIEIACTBUS U3 HEE

http://resh.edu.ru/

36

CBolicTBa MapajuieabHbIX IJIOCKOCTEH: 0
NapauieIbHOCTHU NMPSMBIX TIepecedeHus
[IpY NIEPECEYECHUN IBYX MMapaUICIbHBIX

http://resh.edu.ru/




IIJIOCKOCTEN TPEThEeN

37

CBolicTBa napamieabHbIX IJIOCKOCTEH: 00
OTpEe3KaXx MapauIeIbHBIX MPSIMBIX,
3aKTFOYEHHBIX MEXKTY TapajuIeIbHBIMUA
MIJIOCKOCTSIMH; O TIEPECEUCHHUH TTPSIMOM C
JIBYMSI TIapaJICIbHBIMU TUIOCKOCTSIMU

http://resh.edu.ru/

38

IToBTopenue: Teopema IIudaropa Ha
IUIOCKOCTH

http://resh.edu.ru/

39

IToBTOpEHNE: TPUTOHOMETPUS
IPSIMOYT OJIbHOT'O TPEYTr OJIbHUKA

http://resh.edu.ru/

40

CaoiicTBa Ky0a U MPsSIMOYTOJILHOTO
napa’suiesienunena

http://resh.edu.ru/

41

Brruncnenue A1MH OTpe3KOB B Ky0e U
MPSIMOYT OJIbHOM apajuieenunene

http://resh.edu.ru/

42

IleprieH IUKYIAPHOCTD IPSAMOU U
mockoctu. Ilpusnak
NEPIICHAUKYJIIPHOCTH IIPIMOU U
IJI0OCKOCTH

http://resh.edu.ru/

43

IlepneHIMKYJISIPHOCTD IPSIMON U
mockoctu. [Ipusnak
HEPIIEHIUKYJIIPHOCTH IPSIMON U
IIJIOCKOCTH

http://resh.edu.ru/

44

Teopema o CylIeCTBOBaHUH U
€IMHCTBEHHOCTH IPSAMOM, TPOXOSAILEH
4yepe3 TOYKY NPOCTPAHCTBA U

http://resh.edu.ru/




MEPHEHIUKYJISIPHON K TIIIOCKOCTH

[Inockocty ¥ nepnesauKyIsIpHbBIE UM

http://resh.edu.ru/

45
MpsIMbIE B MHOTOT' PaHHUKAX
46 [TnocKkoCTH ¥ IEPIICHIUKYIISIPHBIC UM http://resh.edu.ru/
MpsSIMbIE B MHOT'OI'PAHHUKAX
[MeprieHAUKYIAP ¥ HAKIOHHASL. http://resh.edu.ru/
47 [TocTpoeHue nepneHANKYJIspa U3 TOYKH Ha
IPSAMYIO
[TepnieHaUKYIAP U HAKITOHHAS. http://resh.edu.ru/
48 [TocTpoeHue mepneHANKyYJIsIpa U3 TOYKH Ha
PSIMYIO
49 Teopema 0 TpEX NeprneHauKyspax http://resh.edu.ru/
(mpstmast 1 oOpaTHast)
50 Teopema o TpEX MepreHANKYyIsIpax http://resh.edu.ru/
(mpsimast 1 oOpaTHast)
51 YToa MeXTy CKPEIIUBAOIIUMUCS http://resh.edu.ru/
MPSIMBIMH
[Torck mepneHANKYISIPHBIX MPSMBIX C http: //resh.edu.ru/
52 MTOMOIIIBIO MEPIICHIUKYISIPHBIX
IIJIOCKOCTEN
http://resh.edu.ru/
53 OpToroHanbHOE IPOCKTUPOBAHUE
54 IToctpoenne ceyeHuit Kyba, MpU3MBl, http://resh.edu.ru/

MPAaBWJIBHOW MU PAMUBI C IIOMOILBIO




OpPTOTrOHAJIBHOM MPOEKIIUH

55

[Toctpoenue ceuenuit kyoda, mpu3Msbl,
MIPaBUIIBHON MUPAMHUJIBI C TOMOLIBIO
OpPTOTrOHAJIBHOM MPOEKIIUH

http://resh.edu.ru/

56

CuMmMmeTpus B IPOCTPAHCTBE
OTHOCHUTENBHO II0ocKkocTH. [1ockoctu
CUMMETPUI B MHOT'OI'paHHUKAX

http://resh.edu.ru/

57

IIpu3HaK neprneHuKyJJISpHOCTH MPSIMON U
IIJIOCKOCTHU KaK CJIEICTBHE CUMMETPUH

http://resh.edu.ru/

58

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacyér
pPacCTOSHUI OT TOYKH J10 IIOCKOCTH

http://resh.edu.ru/

59

IIpaBunbHBIE MHOTOrpaHHUKH. Pacuér
pPacCTOSIHUM OT TOYKH 10 MIOCKOCTH

http://resh.edu.ru/

60

Crnoco0BI OMyCTUTh MEePHEeHIUKYIISAPHI:
CUMMETpHS, CIABUT TOYKH 110
napajuieaIbHON MPSMON

http://resh.edu.ru/

61

CaBur 1o HenapaJjiesbHOM MpsMOH,
U3MEHEHHUE PAaCCTOSTHUI

http://resh.edu.ru/

62

Kontponpnas pabora "B3aumuoe
pPacnoiI0KeHUe NPSIMBIX U MIJIOCKOCTEN B
npoctpaHcTee"”

http://resh.edu.ru/

63

[ToBTOpEHUE: Yyroa MexX1y IpsIMbIMU Ha
MJIOCKOCTU, TPUTOHOMETPUSI B
MIPOU3BOJIHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

http://resh.edu.ru/




64

IToBTOpEHNE: Yyroa Mexny
CKPCIIMBAOIUMUCA IIPAMBIMU B
IIPOCTPAHCTBE

http://resh.edu.ru/

65

I'eomeTpuueckue MeTOIbI BEIYUCICHHUS
yrila MeXAy IPSAMBIMU B MHOT OTPAHHUKAX

http://resh.edu.ru/

66

JByrpannsiii yroy. CBONHCTBO JTMHEHHBIX
YIJIOB ABYTPAHHOIO YyIJIa

http://resh.edu.ru/

67

[lepnenauxynsipubie miockoctu. CBoKCTBA
B3aMMHO MEPIEHIUKYISPHBIX INIOCKOCTEN

http://resh.edu.ru/

68

IIpu3Hak neprneHuKyJJIIpHOCTH
IIJIOCKOCTEN; TeopeMa O IpsAMOM
IIEPECEUEHNUs IBYX INIOCKOCTEN
MEPIEHIUKYJIIPHBIX TPEThEH MIOCKOCTH

http://resh.edu.ru/

69

[TpssMOYTONBHEBIN Mapaienenumnen; Kyo;
M3MEPEHUS, CBOMCTBA MPAMOYTOJIBHOTO
napa’suiesienunena

http://resh.edu.ru/

70

Teopema 0 1uaroHany NpsMOyroabHOro
napajulesenuIea u CIeICTBUE U3 Heé

http://resh.edu.ru/

71

CrepeoMeTpUUeCKrE U MTPUKIATHBIE
3a/1auu, CBSI3aHHBIE CO B3AMMHBIM
PacCnojIoKCHUCM MPAMBIX U IMJIOCKOCTU

http://resh.edu.ru/

72

[ToBTOpEHUE: CKpEIIUBAIOIINECS IPSIMBIE,
napajieabHbIE TIIIOCKOCTA B CTAHIAPTHBIX
MHOTOT'paHHHUKAX

http://resh.edu.ru/

73

[Tapa mapasienbHBIX MJIOCKOCTEN Ha

http://resh.edu.ru/




CKpCHIMBAIOIIUXCA MTPAMBIX, PaCCTOAHUC
MCKAY CKPCHIUBAOIMUMHACS ITPSIMBIMHA B
MMPOCTBIX CUTYyalluAX

PaccrosiHue oT TOYKH J0 IIJIOCKOCTH,

http://resh.edu.ru/

74
paccTosiHUE OT MPSIMOM J10 TIOCKOCTH
Berunciienre paccTossHUN MEX Ty http://resh.edu.ru/
75 CKPEIIMBAIOIIMMUCS IPSIMBIMU C TOMOIIBIO
MEPIEHANKYJIIPHOMN TIOCKOCTH
TpéxrpaHHbIid Yroi, HEpaBEHCTBA I http:// resh.edu.ru/
76 TpexrpaHHsbix yrioB. Teopema [lucdaropa,
TEOPEMbl KOCUHYCOB M CUHYCOB ISl
TpEXTPAHHOTO yTJia
77 DaeMeHTHI chepruaecKoi TEOMETPHH: http://resh.edu.ru/
reoIe3nUecKre JIMHUM Ha 3emJie
78 Kontponenas pabora "VYrisl u http://resh.edu.ru/
paccTostHuS"
79 Cucremartuzanus 3HaHui "MHOTrOrpaHHHUK http:/ /resh.edu.ru/
Y €ro 3JIeMeHTH"
80 [Tupamupa. Buasl nupamug. [IpaBunsuaas http /Iresh.edu.ru/
nupamuaa
81 ITpuzma. IIpsimast 1 HaKJIIOHHAS IPU3MBI. http://resh.edu.ru/
IIpaBunbHas npusma
82 Ipsivoii mapasenenunes, http://resh.edu.ru/

PSMOYTOJIbHBIN Mapaienenumnen, Kyo




Beinykisie MHOrorpanHuku. Teopema

http://resh.edu.ru/

83
Diinepa
Beimykibie MHOTOrpanHuky. Teopema http://resh.edu.ru/
84 Olinepa. [IpaBunbHbIE U MOIYNPABUIBHbIE
MHOTOT PaHHUKH
http://resh.edu.ru/
85 KontposnpHas pabora "MHororpanHuku"
86 [ToHaTHE BEKTOpa Ha MIJIOCKOCTU U B http://resh.edu.ru/
MPOCTPAHCTBE
http://resh.edu.ru/
87 CymMa BEKTOpOB
http://resh.edu.ru/
88 Pa3HocTh BEKTOpOB
http://resh.edu.ru/
89 [TpaBumno napamuienenumnena
http://resh.edu.ru/
90 YMHOKEHHE BEKTOpa Ha YHUCIIO
PaszjiokeHue BEKTOpa 1o 06a3ucy Tpéx http://resh.edu.ru/
91 BEKTOPOB, HE JICKAIUX B OTHOM
TUIOCKOCTH
92 CkaJsipHOE IIPOM3BEIEHHUE http://resh.edu.ru/




Brluncnienne yria Mmexay BEKTOpamMu B

http://resh.edu.ru/

93
IPOCTPAHCTBE

http://resh.edu.ru/
94 [TpocTeiimue 3agaun ¢ BEKTOpaMu

http://resh.edu.ru/
95 [Ipocreiimme 3a1a4u ¢ BEKTOPAMHU

http://resh.edu.ru/
96 [Ipocreiimme 3a1a4u ¢ BEKTOPaMH

http://resh.edu.ru/
97 [TpocTeiimue 3agaun ¢ BEKTOpaMu

http://resh.edu.ru/
98 O06o0mieHne 1 cucTeMaTH3anus 3HaHuH

http://resh.edu.ru/
99 O06o061enue 1 cucTeMaTH3aus 3HaHU!

http://resh.edu.ru/
100 Wrorosast koHTposIbHAS paboTa

http://resh.edu.ru/
101 Hrorosasi KOHTpOJIbHAS paboTa
102 OGo01eHre ¥ cUucTeMaTH3alis 3HAHUI http://resh.edu.ru/




OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




11 KUIACC

KoanuecrBo yacos DJIEKTPOHHBIE
ara uudposbie
Nen/m | Tema ypoka Konrtpoasnsbie | IlpakTHyeckue A op
Bcero u3yyeHusi | oOpasoBaTe/bHbIE
padoThI padoThI
pecypchbl
1 IToBTOpenue temsl "KoopanHaTel BEKTOpa 1 http://resh.edu.ru/
Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 [ToTOpenue temnl "CkansipHoe 1 http://resh.edu.ru/
MPOU3BEACHUE BEKTOPOB"
3 IToBTOpenune Tembl "Brluncnenue yria 1 http://resh.edu.ru/
MEX/y BEKTOpaMU B IIPOCTPAaHCTBE"
4 [ToBTOpenue Tembl "Y paBHEHUE PSIMOH, 1 http://resh.edu.ru/
MIPOXOJSIIEN Yepe3 ABE TOUKH"
5 YpaBHEHUE MJIOCKOCTH, HOPMaJb, 1 http://resh.edu.ru/
ypaBHEHHE IJIOCKOCTH B OTpe3Kax
6 VYpaBHEHUE MIIOCKOCTH, HOpMaJlb, 1 http://resh.edu.ru/
ypaBHEHUE IJIOCKOCTH B OTpE3Kax
http://resh.edu.ru/
7 BekTopHoe npoussenenue 1
3 JIuneitHple HEpaBEHCTBA, JIMHEHHOE 1 http://resh.edu.ru/
IpOrpaMMHpPOBaHUE




JIuHeliHble HEpABEHCTBA, TUHEWHOE

http://resh.edu.ru/

9
IIPOrpaMMHPOBaHUE

10 AHanMTU4eCKrue MEeTOAbI pacuéra yria http://resh.edu.ru/
MEX]y NPSMBIMUA B MHOTOT pAHHUKAX

11 AHanuTU4YeCcKrue METO/Ibl pacuéra yria http://resh.edu.ru/
MEX]y IJIOCKOCTSIMU B MHOT' OTPaHHHMKaX

12 dopmyna pacCTOSHUS OT TOUKU A0 http://resh.edu.ru/
IIJIOCKOCTU B KOOpAMHATAX

13 HaxoxieHue paccTosiHUi OT TOYKH 10 http:/ /resh.edu.ru/
TIJIOCKOCTH B KyOe

14 HaxoxxaeHue paccTosHUN OT TOYKH 10 http://resh.edu.ru/
IJIOCKOCTH B IPaBUJIbHOM MHUpaMUe

15 KonTtponpHas pabora "AHamuTuueckas http://resh.edu.ru/
reometpus"”

16 CedeHMst MHOTOTPaHHUKOB: CTaHJapPTHBIE http://resh.edu.ru/
MHOT'OTPaHHUKH

http://resh.edu.ru/

17 CeyeHust MHOTOTPAaHHHUKOB: METOJI CJIEIOB
CedeHus MHOTOI'PaHHHMKOB: CTaHIApTHbIE http://resh.edu.ru/

18 IJIOCKOCTH, IEPECEUECHUSI TPSAMBIX U

IJIOCKOCTEHN




19

[TapannenbHple TpsIMbIE U IJIOCKOCTH:
[apajulesIbHbIE CEUEHUS

http://resh.edu.ru/

20

[TapannenbHbIe TPSIMbIE U TIIIOCKOCTH:
pacdy€r OTHOLLIEHUI

http://resh.edu.ru/

21

[TapayienbHble NPSAMBIE U IJIOCKOCTH:
YTJIBI MEXKTY CKPELIMBAIOIIUMHUCS
IPSIMBIMH

http://resh.edu.ru/

22

[leprienaAuKyIApHBIE TIPIMbIE U
IUIOCKOCTHU: CTaHAAPTHBIE Tapbl
nepreHINKY IS PHBIX JIOCKOCTEH 1
MPSMBIX, CAMMETPUU MHOT'OT'DAHHHKOB

http://resh.edu.ru/

23

IlepnieniuKyIIsIpHBIE IPAMBIE U
IUIOCKOCTH: TeOpeMa O Tpex
MEPIEHINKYIIAPax

http://resh.edu.ru/

24

[leprieH UK ynsIpHBIE NPSIMBIE U
IJIOCKOCTH: BBIYMCIIEHUS JUIMH B
MHOI'OTpaHHHUKaX

http://resh.edu.ru/

25

IToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, (DOpPMYJIbI AJIs1
JIoAAe, CooOpaXkeHus moao0us

http://resh.edu.ru/

26

[ToBTOpEHHME: TIOIIAAN
MHOT'OYTOJIbHUKOB, (POPMYJIbI AJIsI
IJIOMIAACH, COOOpaXKEHUs MOT00us

http://resh.edu.ru/

27

IToBTOpEHue: miIomanu
MHOT'OYTOJIbHUKOB, (hOpPMYJIbI AJIs1
JIoMAAeH, COOOpaXKeHUs Mo00us

http://resh.edu.ru/

28

[Imomany cedyeHnii MHOrOTpaHHUKOB:

http://resh.edu.ru/




IUTOIIA U TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUs TT0100MS

[Tnomanu ceueHuit MHOIOIPaHHUKOB:

http://resh.edu.ru/

29 IUIOIIA U TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpakeHUs TTO100MS
KontponbHas pa6ora "[loBTopenue: http://resh.edu.ru/
30 MHOTI'OTPaHHUKH, CEYEHUs
MHOT'OTPaHHUKOB"
31 O6béM Tena. O0beM NPIMOYTOJIBHOTO http://resh.edu.ru/
napaJuiesenuIeaa
39 3anaun 00 ynBoeHUHU KyOa, 0 KBajpaType http://resh.edu.ru/
Ky0a; O TPUCEKIIMH yTJia
CTepeoMeTpUYECKHE 3a1a49H1, CBI3aHHBIE C http://resh.edu.ru/
33 00BEMOM MPSIMOYTOJIBHOTO
napaJienenunena
[NpuKagHbie 3a1a4H, CBA3AHHbIE C http://resh.edu.ru/
34 BBIUHCIICHHEM 00BEMA MPSIMOYTOJILHOTO
napaJuiesenuena
http://resh.edu.ru/
35 O0BEM MPSAMON TTPU3MBI
36 CrepeoMeTpuiecKre 3a/1a4M, CBSI3aHHBIC C http://resh.edu.ru/
BBIYUCIICHHEM 00bEMOB MPSIMOI MTPU3MBI
37 [TpuknagHble 3a0a4u, CBI3aHHBIE C http://resh.edu.ru/

00BEMOM TPSIMOM TPU3MBI




Breruuciieane 006EMOB TEJ C ITOMOILBIO

http://resh.edu.ru/

38 onpenenéHHoro uaTerpana. Oobém
HaKJIOHHOM MPU3MBbI
Brruncienne 005EMOB TEII ¢ ITOMOIIBIO http://resh_edu_ru/

39 onpenenéHHoro uarerpana. O0béM
MU PAMH/TBI

40 ®opmyna 06béMa nupaMuasl. OTHOLIECHHE http://resh.edu.ru/
00BEMOB TUpPaMUJ] C OOIIMM YTJIOM

41 ®opmyna 06béma nupamuabl. OTHOLIEHHE http://resh.edu.ru/
00BEMOB NUPAMU/JL C OOIIUM YTJIOM

42 CrepeomeTpudecKue 3a/1a4u, CBSI3aHHBIC C http://resh.edu.ru/
00bEMaMU HaKJIOHHOM MPU3MBbI

43 CrepeoMeTpruyecKre 3a/1auu, CBSI3aHHBIC C http://resh.edu.ru/
00BEéMaMU TUPaMUIBI
[Tpuknannaeie 3anaun o TeMe "OO0bEMBI http://resh.edu.ru/

44 Ten", cBsI3aHHBIE ¢ 00HEMOM HAKJIOHHOU
MIPU3MBI

45 [Tpuknamnaeie 3anaun o TeMe "OO0bEMBI http:/ Iresh.edu.ru/
Ten", cBsI3aHHBIE C 00BEMOM MU PAMU/IBI

16 ITpumenenue o0bEMOB. Brruncnenue http://resh.edu.ru/
PaCCTOSIHUS 10 TIIIOCKOCTH

47 KonrtponsHas padora "O0bEM http://resh.edu.ru/

MHOTOrpaHHUKA"




[unmHapuyeckas MOBEPXHOCTb,

http://resh.edu.ru/

48 00pa3yromye UINHIPUYESCKON
MTOBEPXHOCTH

49 Hummuap. [psMoi KpyroBon HHIMHIP. http:/ /resh.edu.ru/
[Tnommaas MOBEPXHOCTH HIUHIPA

50 Konudeckas moBepXHOCTh, 00pa3yroIIme http://resh.edu.ru/
KOHHYECKOH nmoBepxHocTH. Konyc

51 CeueHue KOHYcCa IIIOCKOCTBIO, http://resh.edu.ru/
napauieIbHON TUIOCKOCTH OCHOBAHHUS

59 VYceuénnslii konyc. M3o00pakeHue http://resh.edu.ru/
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTU U http://resh.edu.ru/
IIOJIHOM TIOBEPXHOCTH KOHYCa

54 [Tnommaas 60KOBOM MOBEPXHOCTH U http:/ /resh.edu.ru/
IIOJIHOM TIOBEPXHOCTH KOHYCa
CTepeoMeTpUYECcKHE 3a/1aut Ha http://resh.edu.ru/

55 JI0Ka3aTeIIbCTBO U BBIUM CIICHHE,
MOCTPOCHUEM CEUCHUH IIIIMH/IPA, KOHYyCa
CrepeoMeTpruyecKUe 3a/1aU1 Ha http://resh_edu_ru/

56 JI0Ka3aTEeNbCTBO U BHIYHCIICHHE,
MOCTPOCHUEM CEYEHUI UIMHPA, KOHYCa

57 [TpuknagHbie 3aa4H, CBI3aHHBIC C http://resh.edu.ru/

MUJIMHAPOM




[Tpuxknaaubie 3a1a4u, CBSI3aHHBIE C

http://resh.edu.ru/

58

UJIAHIPOM

http://resh.edu.ru/

59 Cdepa u map

Iepeceuenne chepsl ¥ mapa ¢ http://resh.edu.ru/
60 rtockocThio. Kacanue mapa u chepsl

IUIOCKOCTBIO. By n n300pakeHue mapa

[Tepeceuenune cdepsl U 1mapa ¢ http://resh.edu.ru/
61 mockocThio. Kacanue mapa u cepbr

IUIOCKOCTBIO. Buj 1 n300paskeHue mapa
62 VYpasuenue chepsi. [Linomans cepsl u e http://resh.edu.ru/

yacren

http://resh.edu.ru/

63 CummeTtpus chepsl 1 mapa

CrepeoMeTpuyecKue 3a1a4un Ha http://resh.edu.ru/
64 JI0Ka3aTeIbCTBO U BBIYHCIICHHUE,

CBsi3aHHBIE CO chepoii U mapom,

MOCTPOCHUEM HX CEYCHUHN TITIOCKOCTHIO

CTepeoMeTpUYECcKHE 3a/1auk Ha http://resh.edu.ru/
65 JIOKa3aTeIbCTBO U BHIYUCIICHHUE,

CBsI3aHHBIE CO chepoii u mapom,

MOCTPOCHUEM HX CEYCHUH TITIOCKOCTHIO
66 [Ipuknansbie 3aa4u, CBA3aHHbBIE CO http:/ Iresh.edu.ru/

cdepoit u mapom




[ToBTOpEHUE: OKPYKHOCTDH Ha MJIOCKOCTH,

http://resh.edu.ru/

67 BBIYHCIICHHS B OKPY>KHOCTH, CTaHIapTHBIE
noaoous

68 PazimyHble KOMOMHAIIMY TEJ BPALCHUS U http://resh.edu.ru/
MHOI'OTPaHHUKOB

69 3amaun mo teme "Tena U MOBEPXHOCTH http://resh.edu.ru/
BpaleHus"

20 3anaun 1o Teme "Tena ¥ MOBEPXHOCTH http://resh.edu.ru/
BpalleHus"

71 Konrponbhas padora "Tena u http://resh.edu.ru/
MOBEPXHOCTH BpaleHus"

7 O6bém nuauuapa. Teopema 00 06bEME http://resh.edu.ru/
IPAMOTO LUJIMHIpA
Boruncienie 005EMOB TelT ¢ TOMOIIBIO http://resh.edu.ru/

73 onpenenéHHoro uarerpana. O0bEM
KOHycCa

74 [lnomanu OOKOBOM U TOMHOM htth//reSh.edu.ru/
HOBEPXHOCTH KOHYyCa

75 CTepeoMeTpUYECKHE 3a/1a4H, CBSI3aHHBIE C http://resh.edu.ru/
BBLIYUCIEHHEM 00BEMOB LIUIIMH/PA, KOHYCa

76 [Mpuknagusie 3agaun 110 TeMe "O0BEMBI U http://resh.edu.ru/

TIJTOIIA/IM TIOBEPXHOCTEH Ten"




77

O0BEM mapa 1 MIapoOBOTO CEKTOPA.
Teopema 00 00béMe mapa. [Tnomanp
chepol. CTepeoMeTpHICCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00HEMOB
miapa, apoBOro CErMeHTa U MapoBOro
CEKTOpa

http://resh.edu.ru/

78

[Tpuknannaseie 3anaun o TeMe "OO0bEMBI
Ten", CBSA3aHHBIE C 00BEMOM IIapa u
momaabio chepbl. COOTHOMICHHUS MEXTY
IJIOMIAASIMU TTOBEPXHOCTEH 1 00BEMaMuU
MOAOOHBIX TEN

http://resh.edu.ru/

79

[TomobHBIE TEa B IPOCTPAHCTRBE.
N3menenune o0bEma mpu mogo0uu.
CrepeoMeTpruyecKre 3a/1auu, CBI3aHHBIE C
BBIYHCIIEHHEM 00BEMOB TEJl U TUIOMIAACH
MTOBEPXHOCTEN

http://resh.edu.ru/

80

KonTponbHas padora "Ilnomanm
MIOBEPXHOCTH U 00BEMBI KPYTJIBIX TEN"

http://resh.edu.ru/

81

JBrxenust npoctpancTsa. OToOpaykeHus.
JIBuxenus u paBeHcTBO Quryp. Obmue
CBOMCTBA ABUKEHUI

http://resh.edu.ru/

82

Bubl ABM>KEHUN: TapaieIbHbIN
NepeHoc, IeHTpaabHasi CHMMETpUS,
3epKajbHas CUMMETPHUsI, TOBOPOT BOKPYT
npAMOi

http://resh.edu.ru/

83

[IpeobpazoBanus nmogoous. [psamas u
cdepa Diinepa

http://resh.edu.ru/




84

['eomerpuueckue 3aja4u Ha NPUMEHEHUE
JBU)KEHUS

http://resh.edu.ru/

85

KonTponsHas padora "BekTops! B
npoctpaHcTee”

http://resh.edu.ru/

86

Ob6o0mmatomee nmopropenue 11 noHsATHI 1
MeTOoJ10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTU3allls 3HAHUM:
"[TapasienbHOCTh IPSIMBIX U IIIOCKOCTEH
B IIpoCTpaHCTBE"

http://resh.edu.ru/

87

O6o6maromee nopropenue 11 moHsTuii u
MeToa0B Kypca reometpuun 10-11
KJIACCOB, CMCTEMATHU3AaIINs 3HAHUMH:
"BekTopsl B mpocTpaHcTBe"

http://resh.edu.ru/

88

O6ob6maroiiee nopropenue 11 nonaruit u
MeTOo/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3allls 3HAHUA:
"BekTopsl B mpocTpaHCcTBE"

http://resh.edu.ru/

89

Ob6o0matomee nopropenue 11 noHATHii n
MeTOoJ10B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTU3allls 3HAHUIA:
"OO6beM MHOTOrpaHHUKA"

http://resh.edu.ru/

90

O6o61maroiee nopropenue 11 nonaruit u
MeTOoZ10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIsI 3HAHWIA:
"O6beM MHOrorpaHHuka"

http://resh.edu.ru/

91

Ob6o6marotee moBropenue 11 mousaTuit u
MeTOoJ10B Kypca reometpun 10-11

http://resh.edu.ru/




KJIACCOB, CHCTEMAaTH3aIlis 3HAHUH:
"TTnomaay MOBEPXHOCTH U 00BEMBI
KpYTJbIX Ten"

92

O6o6maro1iee nopropenue 11 nonaruit u

MeTOo/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlHsI 3HAHUA:
"TTnomaay MoBEPXHOCTH U O0BEMBI
KpyIJibIX Ten"

http://resh.edu.ru/

93

HTorosasi KOHTpoJbHas paboTa

http://resh.edu.ru/

94

Htorosas KOHTpoJbHAs paboTa

http://resh.edu.ru/

95

[ToBTOpEHUE, 000OIICHHUE 1
cUcTeMaTu3alusa 3HaHUN

http://resh.edu.ru/

96

Hcropus pa3BUTHS CTEPEOMETPUU KAK
HAyKH U €€ pOJIb B pa3BUTHHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIUI

http://resh.edu.ru/

97

HcTopus pa3BUTHS CTEPEOMETPUN KaK
HAyKH U e€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHKEHEPHBIX 1
KOMITBIOTEPHBIX TEXHOJIOTUI

http://resh.edu.ru/

98

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAayKHU U €€ POoJib B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT UM

http://resh.edu.ru/




99

Ucropus pa3BuTHs CTEPEOMETPUU KAK
HAayKHU U €€ poJib B pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TE€XHOJIOT U

http://resh.edu.ru/

100

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HayKH U e€ poJib B pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOIHi

http://resh.edu.ru/

101

Hcropus pa3BUTHS CTEPEOMETPUHN KAK
HayKU U €€ pOJIb B pa3BUTUU
COBPEMCHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

http://resh.edu.ru/

102

Wcropust pa3BUTHS CTEPEOMETPUH KaK
HAayKHU U €€ poJib B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

http://resh.edu.ru/

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

I'eomerpus 10-11 knacc JI.C. Artanacsu, B.®. byry3os, C.b. Kagomues u ap.

— M.: TIpocsemienue,2020

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

['eomerpus. unaktuueckue marepuaisl. b. I'. 3uB.- M.: IIpocsemenne,2009
['eometpus. [loypounsie pazpabotku. C.M. Caaksn, B.®. byry3oB.- M.:
ITIpocsemenue,2015

['eometpusi. CamocTosTeNbHBIE U KOHTPOJIbHBIE paboThl. A. I1. EpiioBa u ap.
—M.: Unekca,2013

Tectol o reomerpun. FO.A. I'mazkoB. — M3parenbcTBO «OK3amen»,2012

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://resh.edu.ru/

https://uchebnik.mos.ru/catalogue
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