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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 HAIPABICHHOCTH M NPEIMETOB T'YMAaHUTApPHOIO IIMKJIA.
[lockonbKy ~ JIOTUYECKOE  MBILIUIEHHE,  (POPMUPYEMOE  TpU  U3YYEHUU
O00y4JarOMIMMUCS MOHSATUHHBIX OCHOB N'€OMETPHUH, MPH J0KA3ATEIbCTBE TEOPEM U
NOCTPOCHHUH LETIOYKH JIOTUYECKUX YTBEPKIACHUN NPHU PEIICHUU T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUITaTb M OINPOBEPraTh TUIIOTE3bl HEMNOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAYYHOr'0 IMKJIA, B YaCTHOCTHU
dusnyeckux 3amad.

Lenb ocBoeHust mporpamMmbl yueOHOro kypca «I'eomerpusi» Ha yriay0néHHOM
YpOBHE — pa3BUTHE WHJMUBHUAYaJIbHBIX CIIOCOOHOCTEH oOOydaroumxcs Mnpu
M3YyYECHUHM TE€OMETPUH, KaK COCTABJISIONICH NMpeaMeTHOU obnactu «MaTtemartuka u
uHdopMaTHKa»  yepe3  OoOecleueHHe  BO3MOXKHOCTH  MPUOOPETEHUS U
WCIIONb30BaHUsl Oosiee TIIyOOKHMX TEOMETPUUYECKWX 3HAHMW U  JICWCTBUH,
CHELM(PUUHBIX T€OMETPUHU, U HEOOXOAUMBIX JUISl YCIIEIIHOT'O MPO(ECCUOHATBHOIO
00pa30BaHus, CBA3aHHOI'O C HCIIOJIb30BAHUEM MATEMATHKU.

[IpropuTeTHBIMM 3aja4aMU Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
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 NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOXHEUIINX MAaTEMaTUYECKUX MOJENSIX, IMO3BOJISIIOIINX ONUCHIBATH M H3y4daTh
pa3HbIe SIBJICHUS OKPYXKAIOIIEr0 MUpa, 3HAHUE MOHATHIHOIO anmapara o pasaeny
«CtepeoMeTpus» y4eOHOr0 Kypca reOMeTpHH;

dbopmMupoBaHue  yMEHHS ~ BIaJ€Th  OCHOBHBIMH  TOHATHUSMHU O
IPOCTPAHCTBEHHBIX (UIypax U UX OCHOBHBIMU CBOMCTBaMHU, 3HAHUE TEOPEM,
dbopMyn ¥ yMeHHE HMX NPUMEHSTh, YMEHHUS JOKAa3bIBaTh TEOPEMbl M HAXOAMTh
HECTaHJapTHBIE CIIOCOOBI PELICHUS 33/1a4;

dbopMupoBaHUE YMEHHMs paclO3HABATh HA YEPTEkKaxX, MOACISAX U B pPEaIbHOM
MHpPE MHOTOTPAHHMKM M Te€Ja BpAIICHUSA, KOHCTPYHPOBATH TI'E€OMETPUYECKHE
MOJICIIH;

(dbopMupoBaHUE MOHUMAHUS BO3MOXHOCTHM aKCHOMATUYECKOTO MOCTPOCHMS
MaTE€MaTUYECKUX TeopuH, (HOPMUPOBAHME MOHUMAHUS POJU AKCMOMATHKU MPHU
IIPOBEJACHUH PACCYXKIACHUM;

(dbopMHUpOBaHUE yYMEHHS BIAJE€Th METOAAMHU J0Ka3aTelIbCTB M AJITOPUTMOB
pELICHHs, YMEHHSI WX NPUMEHSATh, MPOBOJIUTH JOKA3ATEIIbHBIE PACCYKICHUS B
XOJIE€ PELIEHNs CTEPEOMETPUYECKHUX 3a1a4 U 3a/1a4 C PAKTUYECKUM COACPKAHUEM,
dbopMUpoBaHUE TPEACTABICHUS O HEOOXOIMMOCTHM  JIOKA3aTeNbCTB  MpU



000CHOBaHUHM MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCMOMATHUKHU B IMPOBEICHUU
JEAYKTUBHBIX PACCYXKICHUM;

pa3BUTHEC W COBEPIICHCTBOBAHWE WHTEIUICKTYaJbHBIX W  TBOPYECKUX
CIIOCOOHOCTEN O0Y4YarOIIMXCs, MTO3HABATEIbHON aKTUBHOCTHU, HCCIIEI0BATEIbCKUX
YMEHHH, KpUTUHIHOCTH MBIIIICHUS, MHTEpPECca K U3YUCHUIO TEOMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOM TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHHS PACIO3HABATh TMPOSBIICHUS TEOMETPUUECKHX TMOHSATHUM, OOBEKTOB W
3aKOHOMEPHOCTEH B peaslbHBIX JKU3HEHHBIX CUTYalMAX W NPH W3YUCHUU JPYTHUX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHMS PEalbHBIX CHUTYAIlUH, WCCIICIOBAHUS TIOCTPOCHHBIX MOJIEICH,
WHTEPIPETAIIIU TTOIYICHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COIEpPKATENbHBIMHA JMHUSMH y4eOHOTo Kypca «I'eomerpus» B
10-11 «naccax sBisroTcs: «lIpsiMble U TUIOCKOCTH B MPOCTPAHCTBE,
«Muororpanaukn», «Tema  BpameHus», «BeKToppl M  KOOPAWUHATHI B
POCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHnMe «yMETh OIEPUPOBATH
MOHATUSAMIY, PEJICBAHTHBIMH TEOMETPHH Ha YIIyOJIEHHOM YpOBHE OOYyJYeHHUS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEpKaTeIbHBIM JTUHUSAM Y4eOHOT0 Kypca, a
dbopMupoBaHUE  JIOTHYECKUX YMEHHM  pacHpenenseTcsi He TOJbKO  TI0
COJIepKaTeNIbHBIM JIMHUSAM, HO U 10 TojaM oOyuenus. Conepikanre o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHOil paboueit
IPOrpaMMBbl, PACTpPEACIEHHBIM IO ToAaM OOYYeHHUS, CTPYKTYPUPOBAHO TaKUM
0o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHAIILHBIM BOIIPOCAM 00y4aromuecs
oOpamianuch HEOMHOKPATHO. OTO  TMO3BOJISET OPraHU30BaTh  OBIIAJCHHE
TCOMETPUYCCKUMHU TOHSATHUSIMH ¥ HABBIKAMU TMTOCIICIOBATEILHO U MTOCTYIATEIBHO, C
COOJIIOZIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUSI BKIIIOUATh B OOIIYIO
CUCTEMY T€OMETPHUECKUX MPEACTABICHUN 00YJarONIUXCs, pacupsis U yriryomusis
e€, 00pa3ys MpOoYHbIE MHO>KECTBEHHBIE CBSI3U.

[lepexona kK U3y4eHHUIO TEOMETPUU Ha YIITYOJIEHHOM YPOBHE MO3BOJISET:

co3matb  ycnoBus i auddepeHnanuu  00y4eHHUs, IMOCTPOCHUS
UHIUBUYaJbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEUYUTh YriayOoJaEHHOE
M3Yy4YCHUE TEOMETPHH KaK COCTABJIAIONIEH yaeOHOTo mpenMera « MareMaTrukay;

MOATOTOBUTHh OOYYAIOIMUXCSA K TPOJAOHKCHUIO H3YUCHUS MATEMAaTHKH C
yué€ToM BbIOOpa Oyaymied npodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXIY
0o01IUM 1 TTpo(pecCHOHAIbHBIM 00pa30BaHUEM.

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



COJEPXAHUE OBYUYEHUA
10 KVIACC

IIpsimble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, TmpsiMas, IUIOCKOCTb,
npoctpadHcTBO. [loHsTHE 00 aKCMOMATHMYECKOM IOCTPOECHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3anMHOE pacrosokeHue IpsAMBIX B IIPOCTPAHCTBE: INEPECEKAIOIIUECH,
NapaJuleIbHbIE M CKpEIIMBarOmMecs mpsMble. [Ipu3HaKW CKpEIMBAIOIIMXCA
npsAMBIX. [lapamienbHOCTh NPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: MapAILIIEIbHbIC
IPSIMBIE B POCTPAHCTBE, MAPAIIEIIbHOCTD TPEX MPAMBIX, NaPAJLIEIbHOCTD MPAMO
n 1IockocTd. [lapamiensHoe M LEHTpaJIbHOE MPOEKTUPOBAHHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBOWCTBa MapajjIeNbHOTO MpOoeKTUpoBaHus. IM300paxkeHnue
buryp B mapajienbHON MPOEKIUU. YTJbl C COHANPABIEHHBIMU CTOPOHAMHU, YTOJ
MEXKy IPAMBIMHU B IIpocTpaHcTBE. [lapaienbHOCTh IIOCKOCTEN: MapajulesbHbIE
IJIOCKOCTH, CBOMCTBA rapaaieabHbIX IJIOCKOCTEMN. [Ipocrenue
MPOCTPAHCTBEHHbIE (QUIYypbl HA IUIOCKOCTH: TETpa’Ap, Mapauielenunes,
MMOCTPOEHHUE CEYEHUI.

IlepnieH UK YJIAPHOCTD NPAMOU U IUIOCKOCTH: NEPNEHAUKYIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, IMpPSAMbBIE MApPAUICIbHBIE W NEPNEHAUKYJSIPHBIE K IIJIOCKOCTH,
IPU3HAK MEPIEHAUKYJISAPHOCTA IPSIMOM M INIOCKOCTH, TeOpemMa O MpsAMOU
NEPIEHNKYIIIPHON IIJIOCKOCTH. OproronansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 7O  TUIOCKOCTH,  MpoeKuus  (Urypbl Ha  IUIOCKOCTb.
[lepnieHIUKYIAPHOCTh  IUIOCKOCTEM: MPU3HAK  MNEPIEHAUKYJISAPHOCTH  JABYX
IockocTer. TeopeMa 0 TpEX MEePIEeHAUKYIAPAX.

VYriasl B NPOCTPAHCTBE: Yrojd MEXIY MNPSAMOM M IUIOCKOCTBIO, IBYIPAHHBIN
YIOJI, TMHENHBIM YroJl JIBYTPAHHOrO yrila. TpEXrpaHHbIA U MHOTOI'PAaHHBIE YTJIbI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpasHHoro yria. CBoOICTBa IUIOCKHX U
JNBYIPaHHBIX YIJIOB TPEXTPAHHOrO yriia. TeopeMbl KOCMHYCOB W CHUHYCOB ISl
TPEXTPAHHOIO yIJja.

MHoOrorpaHHuKHu

Buapl MHOTOIpaHHHMKOB, pa3BEPTKA MHOrorpaHHuka. Ilpuszma: N-yronpHas
npusMa, IpsMas ¥ HaKJIOHHasi PU3Mbl, OOKOBasi U MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapannmenenunen, OPSAMOYIOJIBHBIM — HApajulelIeUIIEl W €ro  CBOWCTBA.
Kparyaiimme myrm Ha TOBEpXHOCTHM MHOTOIpaHHMKA. Teopema OJiiiepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamupa: n-yrompHas mnupamuia,
npaBWwibHAas W yceu€HHas nupamuiabl. CBolicTBa pédbep M OOKOBBIX TIpaHei
NpaBUJIbHOM NHpaMuabl. [IpaBuibHBIE MHOTOTpaHHHUKHW: NPABWIbHASA NpPHU3Ma U



IPAaBWIbHAS NUPAMHUAA, NPAaBHIbHAs TPEYrojibHAs NUPAMHUAA W ITPABUIbHBIN
TeTpa’ap, KyO. IlpencraBieHue O NpaBUIBHBIX MHOIOTPAHHHMKAX: OKTasdp,
TOEKAd AP U UKOCAIP.

Bbruncnenre 51€MEHTOB MHOTOTpaHHMKOB: pEOpa, JAWAaroHald, YIJbl
[Inomaas OOKOBOM MOBEPXHOCTH M MOJHOM TMOBEPXHOCTH MPSMOM MPHU3MBI,
IIONIalb OCHOBaHUM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSIMOM MPU3MBIL.
[Inomanes OOKOBOW TOBEPXHOCTH M IOBEPXHOCTU MPABUIBHOW MHpPaMUIbI,
TeopeEMa O oA YCEUEHHON ITUPAMUIBI.

CuMmmeTpuss B NPOCTPAHCTBE. ODJEMEHTBl CHUMMETPUHM  MPAaBUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B NPaBUJIBHOM MHOTOIPAHHUKE: CHMMETPHUS
[apajuIeIICIIANEed, CUMMETPUsl IPABUJIBHBIX IIPU3M, CHMMETPHUS IPABUIIBHOU
ITAPAMUJIBI.

BekTopbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOI'O
BEKTOpPa, BEKTOPBI KOJUIMHEAPHBIE, COHAIPABICHHBIE W IPOTHUBOMOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA ¢ BEKTOPAMHU: CIOKEHHE
U BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBolicTBa clnoKeHus BEKTOpOB. CBOMCTBA YMHOKEHHUSI BEKTOpa Ha YHUCIIO.
[lonATHE KOMIUIAaHApHBIE BEKTOPBL. [IpH3HAK KOMIIIaHAPHOCTH TPEX BEKTOPOB.
IIpaBuio mnapamienenunena. TeopemMa O pPas3loOKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOpaM. IIpsMoyrosmpHass  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunarsl Bektopa. CBA3b MEXAY KOOpAMHATAMU BEKTOpA U
KOOpAMHATAMU TOYEK. YTOJI Mexay Bekropamu. CKalsipHOE NpPOU3BEACHUE
BEKTOPOB.

11 KVIACC

Tena Bpainenust

[ToHsTHA: UMIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs IOBEPXHOCT,
chepuyeckas TOBEPXHOCThb, OOpa3yronue TmoBepxHOocTel. Tema BpameHus:
MATUHAP, KOHYC, YCEUEHHBIA KOHYC, cdepa, map. BzammuOe pacmosnoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHnue Tten
BpallleHus1 Ha TIockocTH. Pa3BépTka nunuHapa u konyca. Cummerpus chepsl u
niapa.

O6bEM. OcHoBHBIE cBoOWcTBAa 00bEMOB Ten. Teopema 00 o0BEME
OpSMOYTOJIBHOTO Tapajuiesienunena U ciaeAcTBus u3 He€. OO0bEM mnpsamoill u
HAKJIOHHOW MPU3MBI, MIIMHJPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U IIapoBOTO
CErMEHTA.

KoMOuHanuu Ten BpalieHwss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
MWINHAP, ONHCAaHHAas OKojo 1wmiauHApa. Ilepeceuenune chepbl u mapa ¢
miockocThio. Kacanue miapa u cdepbl miockocTeto. [loHSTHE MHOrOrpaHHUKA,



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 ¢Guryp. IlpeodpasoBanue nomoOusa, romorerus. PemeHue 3amgad Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPHUECKUX METO/OB.

[TocTpoeHue ceueHnii MHOIOIPaHHHUKOB U TE€JI BPAICHUS: CEYEHUs LIMJIMHIpA
(mapanyienbHO W TEPHEHIUKYJISPHO OCH), CEUYEeHHMs KOHyca (MapajuieibHbIe
OCHOBAHHIO U MPOXOJSLIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
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. IIpsmoyronbHas
cucreMa KoopauHat B npoctpancTtBe. KoopauHatel BekTopa. Pa3noxkeHnne BekTopa
no Oaszucy. KoopAMHaTHO-BEKTOPHBIA METOJl MNpPH PEHIEHUH TIE€OMETPUYECKHUX
3a/1a4.

JIBUKeHUS] B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OtoOpaxeHus. J[BUKEHUS U PaBEHCTBO (UTYD.
OOmue cBoiicTBa JBWKEHUH. BuIbl JBHMXKEHUM: TMapauieIbHBIA IepeHOC,
LHEHTpaJbHAsl CUMMETPHS, 3€pKaJbHAs CHUMMETpPHUs, MOBOPOT BOKPYr MPSIMOIL.
[Ipeo6pazoBanus noxpobus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMUYHOCTHBIE PE3YJIBTATbBI

1) rpaxkaanckoe BociMTaHue:

c(hOpMUPOBAHHOCTH IPAKIAHCKOMN MO3ULIUHA O0YYAIOLIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO0  4J€Ha  POCCHHMCKOro  oOIlIecTBa,  NPEICTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3NIUUYHBIX CTPYKTYp, SIBICHHIA,
MpOLIEYp TPaXITAaHCKOTO OOIecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aMMOJICICTBOBATh C COLMAIbHBIMU 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 POCCUUCKUX 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, 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, PELIECHUH, pacCyKICHH, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM aCIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocIUTAHHE:

C(OPMUPOBAHHOCTb YMEHHSI TMPUMEHATH MaTeMaTUYeCKue 3HAHUS B
MHTEpEecax 3J0POBOro U 6€30MacHOro o0pa3a *KU3HHU, OTBETCTBEHHOE OTHOIIICHUE 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 TpYAY, OCO3HAaHWE ILIEHHOCTH TPYyJdOJt00us, 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  MareMaTH4yeckoMy  oOpa3oBaHUIO U



caM0o0o0pa3oBaHUIO Ha TMPOTSHKEHWHU BCEH KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MAaTEMAaTUUYECKOW HAIIPaBJICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh  DKOJOTUYECKOM KYJIbTYpbl, TOHMMAaHUE BIUSHUS
COLIMATbHO-2KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpenbl, OCO3HAHME TII00aIbHOT0 XapaKTepa KOJIOTHYSCKUX MpoOIeM, OpUeHTAIUS
HAa TPUMCHCHHE MaTEMAaTHYECKUX 3HAHMU JJI1 pEHICHUsS 3aJad B 00JacTH
OKpY>KaloIlel Ccpelibl, IUIAaHUPOBAHUE TIOCTYMKOB W OIICHKH 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 MPHU3HAK KJIacCHU(DUKAIUH,
OCHOBAaHMsI /111 0000IIEHHS U CPAaBHEHUSI, KPUTEPUHU TPOBOAMMOTO aHAIIN34;

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

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MIPOTUBOPEUUS
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 U OT MPOTUBHOIO), BLICTPANBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U BHIBO/IBI;

BbIOMpaTh crnoco0 penieHust y4eOHOM 3amaud  (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 CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00BEKTaMHU, SIBICHUSIMU, TTPOIIECCAMU;

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

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKe BbIIBUTAThH
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 W HMHTEPHPETUPOBATH HHGOPMAIUIO PA3TUYHBIX BUIOB H
¢dbopM TpencTaBieHus;

CTPYKTYpUpOBaTh MH(MOpPMAIIMIO, MPEACTaBIATh €€ B pa3iMuHbIX (Popmax,
WUTIOCTPUPOBATh TpadudECKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIe 1eiiCTBHA

OO0wmenne:

BOCIIPUHUMATh U (POPMYJINPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeNAMH OOILEHUs, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTax, AaBaTh IIOSICHEHUS IO XOAY PELICHMUS 3a1ayH,
KOMMEHTHPOBATh IOJy4YEHHBIN pe3yJIbTaT;

B X0Jie¢ OOCYXKICHHsI 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBbI,
npoOJeMbl, pelIaeMoil 3aladyd, BbBICKA3bIBaThb WJEH, HAIEIEHHbIE Ha IOMCK
pEUIEHUs, COIOCTABIAATh CBOM CYXKICHHUS C CYXICHUAMHU IPYTHX YYaCTHHUKOB
auanora, oOHapyKUBaTh pa3lIMYMe U CXOJACTBO IMO3UIMI, B KOPPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHUS, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YIbTAThl PELIEHUS 3aa4d, DKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENILHO BbIOMpaTh (hopMaTr BBICTYIJICHUS C Y4E€TOM 3azad
pe3eHTAIM U OCOOCHHOCTEN ayAUTOPHH.

PeryasiTuBHbIE€ YHUBeEpPCcAJIbHbIE YUeOHbIE HelCTBUS
Camoopranmzanmusi:



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

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/VICKT:

BJQJIETh  HABbIKAMHM  IO3HABAaTEJIbHOM  pereKCMM Kak  OCO3HaHHUS
COBEPIIAEMBIX JIECWCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJIETh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJII Mpollecca W pe3ysibTaTa pelieHus
MaTEMaTHYECKOU 3a/1a4H;

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

OLIEHUBATh COOTBETCTBHUE PE3YNIbTATa IIEJIU U YCIOBUIM, OOBSICHIATH MPUINHBI
JOCTHKEHMSI WJIM HEAOCTHXKEHUSI PE3YJIbTaTOB EATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OL[CHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHas 1eATEIBHOCTD:

MOHUMAaTh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHIMBHIYyaJIbHOU
pabOThl MpW peleHMH YYEeOHBIX 3ajlay, NOPUHUMATh LeJlb 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,
«MO3rOBbIE€ INTYPMbD» M HWHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U
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 HayduTCs:

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

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

e KJaccCU(UIIMPOBATh B3aUMHOE PACMONOKEHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN 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'PaHHU KaMU;



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

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

e CBOOOJHO ONEPUPOBATH TMOHSATHSMHU, CBSI3AHHBIMU C  CEYEHHUEM
MHOTOTPaHHUKOB TIJIOCKOCTBIO;

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

e CTPOUTH CEUCHHUSI MHOTOIPAHHUKOB Pa3IMUYHBIMU METOJAMHU, BBITOIHATH
(BBIHOCHBIE) THIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
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 CHMMETPUH, LEHTP, OCb W IUIOCKOCTb CHMMETPUHU
durypsr;

e CBOOOJHO OINEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOIIUMHU BEKTOpaM H
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 MOBBIIIEHHOTO U BBICOKOTO 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 (Urypax, MpeACTaBICHHYI0 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
npo0JIeMbl, MOJETUPOBATH pEANbHBIE CUTYAllMHM HA $3bIKE T€OMETPHUH,
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 JTamax pa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4acTH ()yHIAMEHTA Pa3BUTHSI TEXHOJIOTHA.

K konmy 11 kiacca odyvaromuiics HayqYuTCs:



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

OIEePUPOBATH MOHSATUSMHU, CBI3aHHBIMH C TE€JIaMH BPAICHUS: [IUJIMHIPOM,
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;
BBIYHCIIATh BEIIMYMHBI DJIEMEHTOB MHOTOI'PAHHHKOB W TEJ BPAICHUSA,
00BEMBI M TUIOIIATN TMOBEPXHOCTEH MHOTOTPAHHHKOB W TEJ BpaIlCHUS,
Tr€OMETPUIECKUX TEJl C MPUMEHEHHEM (HOpMYT;

CBOOOJHO ONMEPUPOBATH MOHSATHUSIMH, CBI3aHHBIMU C KOMOWHAIMSIMHU TEIN
BpallleHUs] ¥ MHOTOTPaHHUKOB: MHOTOIPAHHMK, BIUCAHHBIA B cdepy H
OINMCaHHBIA OKOJIO cepsl, chepa, BOUCAHHAS B MHOTOIPAHHUK WM TEJO
BpalllCHMUS;

BBIUUCIISITH COOTHOIICHHSI MEXTy TLIOIIASIMU MTOBEPXHOCTEH U 00bEMaMu
IMOTOOHBIX TEI;

n300paXkaTh M3ydaeMble (QUTYPHI, BBINOJHITH (BBIHOCHBIC) TUIOCKUE
YEpTEXU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUSI TEJl BPAILICHHUS;

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

CBOOOTHO OMIEPUPOBATH MOHITHEM BEKTOP B TIPOCTPAHCTBE;

BBITIONTHSATH OTNIEPAIUU HAJl BEKTOPAMU;

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[€J7I0M, Ha TPUMEHEHUE BEKTOPHO-KOOPIMHATHOT'O METO/1a MPU 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, MPU MMOBOPOTE BOKPYT MPSAMOU, Tpeodpa3zoBaHus MMOJ00us;
CTPOUTH CEYCHUS MHOTOTPAHHUKOB M TEJ BPAIICHUS: CCUCHHS ITUIMHApA
(mapaymiensHO M MEePHEHIUKYISIPHO OCH), CEYeHHS KOHYyca (TapaiyiesibHbIe
OCHOBAHHIO U TIPOXOIAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCTIOJIb30BaTh METOJBI TIOCTPOCHHUSI CEUYEHHWI: METON CJEeIO0B, 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 33J]aHbl B IBHOM U HEABHOHN (opME;

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

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

IIPUMEHATh  IIOJYyYEHHbIE  3HAaHWA  HA  IIPAKTHKE:  CPAaBHUBATh,
aHAJIM3UPOBATh U OLEHUBATh pPEAJIbHbIC CUTYAllMH, IPUMEHSITh U3YYCHHBIC
IIOHATHSI, TEOPEMBI, CBOMCTBA B  IIPOLIECCE IIOMCKA  PELICHMS
MaTeMaTH4eCKl  CPOPMYIMPOBAHHOW  MpOOJEMbI,  MOJAEIUPOBATH
peanpHbIC CUTYallUM Ha S3bIKE T€OMETPUHU, HUCCIENO0BATh ITOCTPOCHHBIE
MOJENM C UCIIONB30BAHUEM TE€OMETPUUYECKUX IIOHATUM U TEOPEM,
anmapara aiareOppl, pelarh MNPaKTHUYECKUE 3aJadyM, CBSI3aHHBIE C
HAaXO0KJICHHNEM T'€OMETPUUECKUX BEIUYNH;

UMETh MPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTH (PyHJaMEHTA Pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KIIACC
KoaunuecTBo yacoB
Ne HaumeHoBaHue pa3aesioB M TeM JIeKTPOHHBIE (LM POBHIE)
Konrpoasbnbie | IIpakTuyeckue
n/n NporpaMmel Bcero o0pa3oBaTeJibHbIE pecypChl
padoThI padoThI
https://resh.edu.ru/ http://school-
1 BBenenue B cTepeoMeTpHio 23 1 collection.edu.ru/
https://urok.1c.ru/library/mathematics/
BAaMHOE DACHONIOKCHIE IIDIMELX B http://school-collection.edu.ru/
2 p p 6 1 https://resh.edu.ru/
TIPOCTPAHCTBE https://urok.1c.ru/library/mathematics/
TlApaIIebHOCTS TPAMEIX B IIOCKOCTSH http://school-collection.edu.ru/
3 8 https://resh.edu.ru/
B POCTPAHCTBC https://urok.1c.ru/library/mathematics/
4 [lepneHAMKYISIPHOCTD IPSIMBIX U o5 https://resh.edu.ru/ http://school-
IIJIOCKOCTEN B MIPOCTPAHCTBE collection.edu.ru/
5 Vb 1 paccrosis 16 1 https://_resh.edu.ru/ http://school-
collection.edu.ru/
"https://resh.edu.ru/
https://resh.edu.ru/ http://school-
collection.edu.ru/
6 I N— 7 1 https://urok.1c.ru/library/mathematics/
p https://resh.edu.ru/ http://school-
collection.edu.ru/
https://urok.1c.ru/library/mathematics/
"https://resh.edu.ru/ http://school-
7 BekTopsl B ipocTpaHCcTBE 12 collection.edu.ru/
https://urok.1c.ru/library/mathematics/
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[ToBTOpEHue, o60b6IICHUE U

cUCTEMAaTHU3alMA 3HAHUN

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




11 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM uudposbie
Ne n/m P Konrpoabnsie | IlpakTnueckue (1upp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
1 AHanuTu4eckas reoMeTpus 15 1
I1 600
5 OBTOpEHHUE, 000 IueHI/UIe u 15 1
CHUCTEMaTHU3alMsl 3HAHUU
3 O0BEM MHOTOrpaHHUKA 17
Tena Bpamenus 24
5 [Tnomaay mMOBEPXHOCTH U 0OBEMBI 9 1
KPYTJIBIX Te
6 JIBM>KEeHUS 5 1
7 [ToBTOpeHue, 0606LueHI/UIe u 17 5
CHUCTEMaTH3allMsl 3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo uacoB

Bcer
0 e padoThbl

KoHnTpobHbI

IMpakTnyeckun
e padoThI

Jara
H3Y4YeHU
b |

JIeKTPOHHBbIE HM(PPOBbIEe 00pa3oBaTeJbHbIEC
pecypchbl

OCHOBHBIE ITpaBHIIa
N300paXKeHUs Ha
PHCYHKE IJIOCKOCTH,
napajuIebHBIX
HPSIMBIX (OTPE3KOB),
CepenmHbI OTpe3Ka

"https://resh.edu.ru/ https://resh.edu.ru/ http://school-
collection.edu.ru/
https://urok.1c.ru/library/mathematics/ "

[Tonsarus
CTEPEOMETPHHU:
TOYKa, MpAMasd,
TIOCKOCTbD,
MIPOCTPAHCTBO.
OcHOBHBIE ITpaBUIIa
M300pakeHHs Ha
PHCYHKE IJIOCKOCTH,
napajuIebHBIX
HpSIMBIX (OTPE3KOB),
CepelluHbl OTpe3Ka

"https://resh.edu.ru/ https://resh.edu.ru/ http://school-
collection.edu.ru/
https://urok.1c.ru/library/mathematics/ "

Tlousatns:
NepeceKarImecs
IUIOCKOCTH,
nepeceKarmecs
npsiMasi ¥ TII0CKOCTB;
MOTYNPOCTPAHCTBO



https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/

Ilonatns:
repeceKaroImecs
MJIOCKOCTH,
TepeceKaroImecs
npsiMas U TIOCKOCTh;
MOJTYTIPOCTPAHCTBO

MHoOrorpaHHukH,
n300pakeHue
MPOCTEUTIINX
IPOCTPAHCTBEHHBIX 1
uryp,
HECYILECTBYIOIINX
00BEKTOB

MHororpaHHHKY,
M300paKeHHe
MPOCTEUTTUX
MPOCTPAHCTBEHHBIX 1
¢uryp,
HECYIIECTBYIOIINUX
00BEKTOB

AKCHUOMBI
"https://resh.edu.ru/ https://resh.edu.ru/ http://school-

1 collection.edu.ru/
https://urok.1c.ru/library/mathematics/ "

CTepEOMETPHH U
HIEPBbIEC CIEACTBUS
U3 HUX

AKCHOMBI
"https://resh.edu.ru/ https://resh.edu.ru/ http://school-

1 collection.edu.ru/
https://urok.1c.ru/library/mathematics/ "

CTEPEOMETPHH H

IEPBBIC CICACTBUA

U3 HUX

AKCHOMBI 1 "https://resh.edu.ru/ https://resh.edu.ru/ http://school-



https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/

CTEPEOMETPHH U
MIePBBIC CIICACTBUS
n3 HUX. CrocoOsl
3aJIaHMS MPSMBIX U
MIOCKOCTEH B
MIPOCTPAHCTBE.
O0o3HaueHus
MPSIMBIX U
MIIOCKOCTEH

collection.edu.ru/

https://urok.1c.ru/library/mathematics/ "

10

N3o6pakenne
CEUEeHUI MUpaMubl,
Ky0a U NPU3MBI,
KOTOPbIE TPOXOJAT
yepes3 ux peopa.
N3ob6paxenue
TepecedeHUs
MTOJTYYCHHBIX
TUIOCKOCTEM.
PackpammBanue
MTOCTPOEHHBIX
CEUYEeHUU pa3HbIMU
LBETaMU

http://school-collection.edu.ru/ https://resh.edu.ru/

https://urok.1c.ru/library/mathematics/

11

N3o06paxenue
CEYEHUI MUPaMUbI,
Ky0a 1 IpU3MBl,
KOTOpBIE TPOXOAAT
yepe3 ux peopa.
N3obpaxenue
MIEPECEUECHMUSI



http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/

MOJTYYEHHBIX
IIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX
CEYEHUI pa3HbIMU
LBETaMU

12

N3obpaxenue
CEUeHUI MupamMuipbl,
Ky0a U IPU3MBI,
KOTOPbIE MTPOXOAST
yepes ux peéopa.
N3o6pakenne
MepeceyeHHUsI
MOTyYEHHBIX
IIJIOCKOCTEH.
PackpammBanue
MOCTPOCHHBIX
CEYEHU! pa3sHbIMU
[[BETaMHU

http://school-collection.edu.ru/ https://resh.edu.ru/

https://urok.1c.ru/library/mathematics/

13

N3o00paxenue
CEYEHU I MUPAMUBI,
Ky0a U IpuU3MBl,
KOTOPBIE TPOXOJIAT
yepe3 ux péopa.
N3o6paxenue
IepeceyeHUsI
MOJTYYeHHBIX
IIJIOCKOCTEH.
PackpammBanue

http://school-collection.edu.ru/ https://resh.edu.ru/

https://urok.1c.ru/library/mathematics/



http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/

MMOCTPOEHHBIX
CEUEHUH pa3HbIMU
LBETaMU

14

MeTton cnenos miis
MOCTPOEHUS CEUYECHUI

https://urok.1sept.ru/articles/411264

15

MeTon clenoB IS
MMOCTPOCHUS
ceuennii. CBOMCTBA
repeceyeHuit
MPSIMBIX U
IUIOCKOCTEH

16

Metox ciieqoB st
MMOCTPOCHUS
ceuenuii. CBoiicTBa
TepeceyeHuit
MPSMBIX U
IUIOCKOCTEH

https://urok.1sept.ru/articles/411264

17

[Toctpoenue
CEYCHHUH B
nupamujie, Kyoe 1o
TPEM TOYKaM Ha
pébpax. Coznanue
BBIHOCHBIX YEPTEKEMN
U 3aIUCh 111aroB
MIOCTPOEHUS

https://nsportal.ru/s

18

ITocTpoenue
CEUYEHUN B
nupamuje, kyoe no
TPEM TOYKaM Ha



https://urok.1sept.ru/articles/411264
https://urok.1sept.ru/articles/411264
https://nsportal.ru/s

pébpax. Co3zganue
BBIHOCHBIX YEPTEXKEM
1 3aIKCh 111aroB
MIOCTPOEHUS

19

[TocTpoenue
CEUCHUU B
nupamuie, Kyoe mo
TpEM TOUKAM Ha
pé€opax. Co3ganue
BBIHOCHBIX UYEpTEXEM
U 3aI1Ch 1IaroB
HOCTPOECHUS

https://nsportal.ru/s

20

[Toctpoenue
CEYEHUH B
nupamujie, Kyoe mo
TPEM TOYKaM Ha
péopax. Co3ganue
BBIHOCHBIX YEPTEKEN
Y 3aIKCh 11aroB
MMOCTPOEHUS

21

IToBTOpEHuE
IUTAHUMETPUH:
Teopema o
IPONOPLUOHAIBHBIX
orpeskax. [Togobue
TPEYroJIbHUKOB

22

[ToBTOpEHHE
IJTAHUMETPUH:
Teopema Menenas.

https://foxford.ru/



https://nsportal.ru/s
https://foxford.ru/

Pacuerhl B ceueHUSIX
Ha BBIHOCHBIX
yepTexax. Mcropus
pa3BUTHUSL
TJITAHUMETPUH U
CTEpPEOMETPUH

23

Kontponbsnas pabora
" AKCHOMBI
CTEPEOMETPHH.
Ceuenus"

24

B3anmuoe
pacrnoyoKeHue
MPSIMBIX B
IIPOCTPAHCTBE.
CkpeumBarouecs
npsMble. [IpusHaku
CKPEILLMBAIOIINXCS
MPSIMBIX.
[TapamensHbie
MpsIMBIE B
IIPOCTPAHCTBE

http://school-collection.edu.ru/ https://resh.edu.ru/

https://urok.1c.ru/library/mathematics/

25

[TapannenbHOCTD
TpeX NPsIMBIX.
Teopema o Tpéx
napajuieIbHbIX
npsameix. Teopema o
CKpEIIMBAIOLIUXCS
MPSIMBIX

http://school-collection.edu.ru/ https://resh.edu.ru/

https://urok.1c.ru/library/mathematics/

26

Teopema o



http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/

CYILLIECTBOBAHUU U
€JIMHCTBEHHOCTH
MpSMOU
MapajuleIbHON
JTAaHHOM TIPSIMOiA,
MPOXOJISIIEH Yepes
TOYKY IPOCTPAaHCTBA
¥ HE JexKalei Ha
JTAHHOUW MPSMOU.
JlemMma o
MepeceyeHUun
napajuieabHbIX
MPSAMBIX MIJIOCKOCTHIO

27

ITapannensHoe
IIPOEKTUPOBAHHUE.
OcHOBHbIE CBOICTBA
MapajuieIbHOTr O
MIPOCKTUPOBAHMSI.
N3o6pakenne
pa3HBIX QUTYD B
MapayieIbHON
HIPOEKLINHI

28

enTpanbHas
MIPOEKLUs. YTOII C
COHAI PaBJIEHHBIMU
CTOPOHAMHU. YTOI
MEX]y PSMBIMU

https://oblakoz.ru/

29

3agaun Ha
I0Ka3aTeILCTBO U



https://oblakoz.ru/

HCCIIEZIOBAHUE,
CBSI3aHHBIE C
pacrnoiokeHueM
MPSIMBIX B
MPOCTPAHCTBE

30

IlonsTus:
rapajieIbHOCTb
IIPSAMOM U IIJIOCKOCTH
B IIPOCTPAHCTBE.
ITpuznak
I1apajuIeIbHOCTH
NpsAMON U
IIOCKOCTH.
CaoiicTBa
MapajuieIbHOCTH
MPSIMOM U IITIOCKOCTH

http://school-collection.edu.ru/ https://resh.edu.ru/

https://urok.lc.ru/library/mathematics/

31

I'eomerpuueckue
3aJlauu Ha
BBIUMCIIEHUE U
JIOKa3aTeNIbCTRO,
CBSI3aHHBIE C
MapauIeIbHOCTHIO
MPSIMBIX U
TUIOCKOCTEH B
MPOCTPAHCTBE

32

ITocTpoenue
CEUeHMUS,
IIPOXOSILEr0 uepes
JAHHYIO TIPSIMYIO Ha



http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/

YepTexKe U
MapajuieIbHOT O
JIpYrou npsiMoi.
Pacuér oTHOIICHUMH

33

[TapannensHas
MIPOEKIIHS,
MPUMEHEHUE JITS
MOCTPOEHUS CeUeHH
Ky0a u
napa’suiesenurnesa.
CaoiicTBa
napa’suieyenuneaa u
MIPU3MBI

34

[TapamiensHbie
MIJIOCKOCTH.
[Ipu3snaku
napajieabHOCTH
JBYX IJIOCKOCTEMN

http://school-collection.edu.ru/ https://resh.edu.ru/

https://urok.1c.ru/library/mathematics/

35

Teopema o
MapajuieTbHOCTH U
€JIMHCTBEHHOCTH
INIOCKOCTH,
poXoAsie yepes
TOUKY, HE
MPUHAJISKATYIO
JTaHHOM IJIOCKOCTH U
CJIEICTBUS U3 HEE

36

CsoiicTBa
napajuieIbHbIX

http://school-collection.edu.ru/ https://resh.edu.ru/

https://urok.1c.ru/library/mathematics/



http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/

IIJIOCKOCTEN: O
[1apajuIeIbHOCTU
MIPSIMBIX
IIepECeUCHHUs pU
MIEPECEYECHUHU JIBYX
NapauIeIbHbIX
IIJIOCKOCTEN TpeThen

37

CsoiicTBa
napasuiesIbHbIX
IJIOCKOCTEMH: 00
OTpe3Kax
napasuieJIbHbIX
MPSIMBIX,
3aKJIFOYEHHBIX
MEXITY
napajuieIbHbIMU
IUIOCKOCTSIMH; O
nepeceyeHun
NPSIMOU C IBYMS
napajuieIbHBIMU
IUIOCKOCTSIMU

http://school-collection.edu.ru/ https://resh.edu.ru/

https://urok.1c.ru/library/mathematics/

38

IToBTOpEHUE:
teopema [Iudaropa
Ha IJIOCKOCTH

39

IToBTOpEHue:
TPUTOHOMETPHUSI
MPSIMOYT OJIbHOT'O
TPEYTOJIbHUKA

40

CaoiicTBa Ky0a u



http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/

MPSIMOYT OJIbHOTO
napaiesenumnena

41

Brmaucnenune niana
OTPE3KOB B KyOe u
MPSMOYT OJIbHOM

napajuiesienumnesne

42

[IepnenaukynspHOCT
b IIPSIMOU U
mnockoctu. IIpusnak
MEPIIEHAUKYJIIPHOCT
U IPSIMOU U
IJIOCKOCTH

https://urok.1sept.ru/articles/524196

43

IlepneH UK yIIpHOCT
b IIPSIMOU U
miockoctu. [Tpusznak
MEPIEHIUKYJISIPHOCT
U IPSIMOM U
MJIOCKOCTH

https://urok.1sept.ru/articles/524196

44

Teopema o
CYILLIECTBOBAHWH U
€IMHCTBEHHOCTU
IPSIMOiA,
MPOXOAAILEH Yepe3
TOYKY IPOCTPaHCTBA
u
MIEPIIEHIUKYJIIPH O
K INTIOCKOCTH

45

Ilnockocty u
MEePIIEHIUKYJIIPHbIE



https://urok.1sept.ru/articles/524196
https://urok.1sept.ru/articles/524196

UM IIPSIMBIC B
MHOT'OI'PaHHHKax

46

IImockocTh n
MEPIEHINUKYIAPHBIE
UM pr[MI)Ie B
MHOT'OI'PaHHHKAaxX

47

[lepnennuxyisp u
HAKJIOHHA.
[Toctpoenue
NepIEeHINKYJIspa U3
TOYKU Ha MPSIMYIO

48

[lepnenauxynsp u
HaKJIOHHAs.
ITocTpoenue
MEPIEHANKYIIApA U3
TOUYKH Ha MPAMYIO

49

Teopema o Tpéx
HepIEeHIUKYIsIpax
(mpsimast 1 0OpaTHas)

https://www.yaklass.ru/

50

Teopema o Tpéx
HepIeHIUKYJIsIpax
(mpsiMast u oOpaTHast)

51

VYron mexny
CKPEIIMBAIOIIUMU CS
MIPSIMBIMU

52

ITouck

TP EeHIUKYJISIPHBIX
MPSMBIX C TTOMOIIBIO
MEePIEHIUKYJISIPHBIX



https://www.yaklass.ru/

IJIOCKOCTEHN

53

OproronanbHoe
MIPOCKTUPOBAHKE

https://nsportal.ru/

o4

[TocTpoenue
ceyeHui Kyo0a,
IIPU3MBI,
MIPaBUIILHOU
MIUPaMHUJIBL C
MIOMOUIBIO
OpPTOrOHAJIBHOMN
MIPOEKLUU

95

ITocTpoenue
CEYCHHUI Ky0a,
IIPU3MBI,
MPaBUIILHOU
MMUPaMUIBI C
ITOMOIIBIO
OpTOTOHAIBHOU
MPOEKIINHI

56

CummMmertpus B
IIPOCTPAHCTBE
OTHOCUTEJIBHO
IIJIOCKOCTH.
ITnockoctr
CUMMETpPHI1 B
MHOT'OI'PaHHHUKAX

S7

ITpuznak
MEPIEHIUKYISIPHOCT
U NIPSIMOU U



https://nsportal.ru/

IJTIOCKOCTHU Kak
CIIEICTBHE
CUMMETPHUH

58

[IpaBunbHBEIE
MHOTOI'PaHHHKH.
Pacuér paccrosauui
OT TOYKH J10
IUIOCKOCTHU

https://urok.1sept.ru/articles/640873

59

IIpaBunbHBEIE
MHOT'OTPaHHUKH.
Pacuér paccrosunii
OT TOYKH 0
IIJIOCKOCTH

60

Crioco0OsI Oy CTHTH
NIEPIICH IUKYJISAPBI:
CUMMETpPHS, CIIBUT
TOYKH I10
NapajuleIbHON
MIPSAMOU

61

CaBur 1o
HelapaJuIeIbHOU
MPsIMOM, U3MEHEHHE
paccTosHUI

62

KonTponbsHas padbora
"B3anMHOE
pacrnoyioKeHUE
MPSAMBIX U
IUIOCKOCTEH B
npoctpaHcrae”



https://urok.1sept.ru/articles/640873

63

[ToBTOpEHHuE: yroiu
MEXIY IPSAMBIMUA Ha
IIJIOCKOCTH,
TPUTOHOMETPUA B
IIPpON3BOJIbHOM
TPCYrOJIbHHUKE,
TEOpeMa KOCHHYCOB

64

[ToBTOpEeHue: yron
MEXTY
CKPEIIUBAIOIIUMUCS
OpSMBIMH B
IPOCTPAHCTBE

65

I'eomerpuueckue
METOAbI BBIYUCICHUA
yria Mexay
IpsAMBIMU B
MHOT'OI'PaHHHKaXx

66

JIByrpaHHBIN yrou.
CBOWCTBO JIMHEUHEBIX

YIJI0B IBYTPAHHOTO
yria

https://urok.1sept.ru/articles/594541

67

[IepnennukyisipHbIe
TUIOCKOCTH.
CBoiicTBa B3aIMHO
TIEePIICHANKY JIIPHBIX
TUIOCKOCTEH

68

ITpuznak
MEePIEHANKYISPHOCT
U IIJIOCKOCTEH;

https://resh.edu.ru/subject/lesson/4748/conspect/2080

9/



https://urok.1sept.ru/articles/594541
https://resh.edu.ru/subject/lesson/4748/conspect/20809/
https://resh.edu.ru/subject/lesson/4748/conspect/20809/

TEOpeMa O MPSIMON
IepeceveHus IByX
IIJIOCKOCTEN
MEePIEHANKYISPHBIX
TPEThEN IIOCKOCTH

69

[IpssMoyTONIBHBINM
napajiejaenunesn,;
KyO; U3MepeHus,
CBOMCTBA
IPSIMOYT OJIbHOT'O
napajuienenumnena

70

Teopema o
JIHaroHaIu
MPSIMOYT OJILHOT'O
napajuiesienunena u
CIeNICTBUE U3 HeE

71

Crepeomerpruueckne
" IPUKIIAAHBIC
3aJa4u, CBA3aHHBIC
CO B3aUMHBIM
pacrookeHueM
HPSAMBIX U TJIOCKOCTH

72

IToBTOpEHUE:
CKPEIIUBAOIIHUECS
MPSIMBIE,
IapajuieIbHbIE
IIJIOCKOCTH B
CTaHOaPTHBIX
MHOT'OI'paHHUKax




73

[Tapa mapannenbHbIX
IIOCKOCTEH Ha
CKPEIMBAIOIINXCSI
MPSIMBIX, PACCTOSTHUE
MEXIY
CKPEIIMBAIOIIUMU CSI
MPSIMBIMH B TIPOCTHIX
CUTYaIMIX

74

PaccrostHue ot TOukKH
JIO TNIOCKOCTH,
paccTosiHUE OT
MpsIMOM 10
IUIOCKOCTH

75

Brrancaenmne
pacCTOSHUN MEXAY
CKPEIIUBAIOIUMHUCS
MPSMBIMU C
ITOMOIIIBIO
MIEPIICHIUKYJIIPHON
IUIOCKOCTH

76

TpéxrpanHslid yromn,
HEpaBEeHCTBA AJIs
TPEXTPaHHBIX YTJIOB.
Teopema ITudaropa,
TEOPEMbI KOCUHYCOB
U CUHYCOB IS
TPEXTPAHHOTO yrJja

https://nsportal.ru/

77

DJIeMEeHTBI
ceprdeckoit



https://nsportal.ru/

T€OMETPHH:
reoIe3n4YECKUe
JIMHUAM Ha 3eMIie

KonTtponbshas pabora

78 "VTiael 1
paccrosHus"
CucremMaTu3amus

79 3HAHHUH
"MHOrorpaHHuK u
€ro AJICMEHTHI"

[Mupamuna. Busr "https:/_/resh.edu.ru/ https://resh.edu.ru/ http://school-
e collection.edu.ru/ _ .

80 https://urok.1c.ru/library/mathematics/
Hpasumenas https://resh.edu.ru/ http://school-collection.edu.ru/
HpamMuza https://urok.1c.ru/library/mathematics/ "

"https://resh.edu.ru/ https://resh.edu.ru/ http://school-
[Tpusma. [Ipsamas u collection.edu.ru/

81 HAaKJIOHHAs IPU3MBI. https://urok.1c.ru/library/mathematics/

[IpaBunbHas npu3zMa https://resh.edu.ru/ http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/ "

IIpsmon

napajuieenumnesn,

82 MPSAMOYT OJIbHBIN
napaJuieenumnesn,
KyO
Beimykiieie

83 MHOT'OTPaHHUKH.
Teopema Ditnepa

84 Brimykiisie



https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/

MHOTOT'PaHHHKH.
Teopema Diinepa.
[IpaBunbHBIE U
MOJIYyIIPaBUJIbHBIE
MHOT'OI'PaHHUKHU

KonTtponbshas pabora

85
"MHororpaHHuKu"
IIo € BEKTOpa Ha .
86 HATHE BerTopa i "https://resh.edu.ru/ http://school-collection.edu.ru/
IIJIOCKOCTH U B . .
https://urok.1c.ru/library/mathematics/ "
MIPOCTPAHCTBE
87 C "https://resh.edu.ru/ http://school-collection.edu.ru/
MMa BEKTOPOB } }
y p https://urok.1c.ru/library/mathematics/ "
88 Pastoc CKTODO "https://resh.edu.ru/ http://school-collection.edu.ru/
HOCTBH BCKT B . .
P https://urok.1c.ru/library/mathematics/ "
IIpa
89 paBuiIo
napasuiesienumesna
90 YMHOXEHNE BEKTOpa
Ha 4HCIIO0
Pa3znoxenue Bektopa
o 6asucy Tpéx .
01 yIp "https://resh.edu.ru/ http://school-collection.edu.ru/
BEKTOPOB, HE ; o
p . https://urok.1c.ru/library/mathematics/
JIEKAIUX B OTHON
IUIOCKOCTH
C
92 KaJIIpHOE
MIPOU3BEICHUE
B CJIEeHHuE a .
PHHCICHHIE YT "https://resh.edu.ru/ http://school-collection.edu.ru/
93 MEX1y BEKTOpaMu B

MIPOCTPAHCTBE

https://urok.1c.ru/library/mathematics/ "



https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/

94 [Ipocreiimme 3agaun 1
C BEKTOpaMH

95 [Ipocreitmme 3agaun 1 "https://resh.edu.ru/ http://school-collection.edu.ru/
C BEKTOpaMu https://urok.1c.ru/library/mathematics/ "

9% IIpocTeiimue 3a1aumn 1
C BEKTOpaMu

97 [Ipocreiimme 3agaun 1 ""https://resh.edu.ru/ http://school-collection.edu.ru/
C BEKTOpaMH https://urok.1c.ru/library/mathematics/ "
O060011eHNE U

98 CHCTEeMaTH3aIus 1
3HAHUI
0O06001IEeHue u

99 CUCTEMAaTU3ALIU 1
3HAHUU

100 Urorosas 1
KOHTpOJIbHas paboTa

101 Hrorosas 1
KOHTpOJIbHAs paboTa
O06001IeHne U

102 CHCTEeMaTH3aIus 1
3HAHUU

OBUIEE KOJIMYECTBO
YACOB I10 102

I[TPOTPAMME



https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/

11 KUIACC

KosanyectBo 4yacos DJIEKTPOHHBIE
JlaTa nudpoBbie
Nen/m | Tema ypoka Konrtpoasnsbie | IlpakTHyeckue
Bcero u3yyeHusi | oOpasoBaTe/bHbIE
padoThI padoThI
pecypcsl
1 [ToBTOopenue temsl "KoopanHaTel BEKTOpa 1
Ha MJIOCKOCTU U B MPOCTpaHcTBe"
5 [ToBTOpenue temsl "CkassipHoe 1
IIpOU3BE/IeHNE BEKTOPOB"
3 IToBTOpeHue temel "Bpruucienue yria 1
MEXJy BEKTOPAMHU B IIPOCTpaHCTBE"
4 [ToBTOpeHue TeMsl "Y paBHEHHE IPSAMOH, 1
MIPOXOJISIIIEN Yepe3 ABE TOUKH"
5 YpaBHEHM € TJIOCKOCTH, HOPMAJIb, 1
YPaBHEHHME IJIOCKOCTH B OTPE3KAX
5 YpaBHEHME IIIOCKOCTH, HOPMalJlb, 1
ypaBHEHHE INIOCKOCTU B OTPE3Kax
7 BektopHoe npou3sBeneHue 1
8 JIuHeliHble HEpAaBEHCTBA, IMHEHHOE 1
IpOrpaMMHPOBaHUE
9 JIuHeiiHbIe HEpAaBEHCTBA, JJUHEWHOE 1
IIPOrpaMMHUPOBaHUE
10 AHaJIMTHYECKHE METOIBI pacyéra yriia 1
MEX]1y IPSMBIMUA B MHOTOT paHHUKAX
11 AnanuTudeckue METOAbI pacuéra yria 1
MEX]y IIIOCKOCTSIMU B MHOI'OTpaHHHUKaX
12 @opMyna pacCTOSIHUS OT TOYKHU A0 1




IIJIOCKOCTHU B KOOpAHUHATax

Haxosxienue paccTossHUN OT TOYKH 10

13
TIJIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUAN OT TOYKH 10
IJIOCKOCTH B NPaBUJIHOM MUpaMUAe

15 Kontponpnas pabota "AHanmutudeckas
reometpus"

16 CeueHust MHOTOT'paHHUKOB: CTaHJapTHbIE
MHOT'OTPaHHUKH

17 CeueHyst MHOrOIpaHHUKOB: METOJ, CIEN0B
CeueHMst MHOTOT'paHHUKOB: CTaHJapTHbIE

18 IJIOCKOCTH, MTepECeYEHUs] MPSIMbIX U
IIJIOCKOCTEN

19 [TapanienbHble IPSMbIE U JIOCKOCTH:
napajulelibHble CEUEHUs

20 [TapanienbHble IpsIMbIE U ITJIOCKOCTH:
pacdéTr OTHOMIEHUH
[TapaniensHble TPSIMBbIE U TJIOCKOCTH:

21 YIIIbl MEX]y CKPEIMBAIOLIIMMUCS
MPSIMBIMU
[lepieHquKyIIApHBIE IPAMBIE U

99 IJIOCKOCTH: CTaHJapTHBIE aphbl
eI EHIUKYJIIPHBIX I1JIOCKOCTEN U
MPSIMBIX, CAMMETPUU MHOTOT PAHHUKOB
[lepnienquKyIIIpHBIE IPAMBIE U

23 IJIOCKOCTH: TEOpeMa O TPeX
HepIEeHIUKYIsIpax

24 [lepnenauKynspHbIE TPSIMBIE U




IIJIOCKOCTH . BBIYHCJICHUA OJINH B
MHOTI'OI'PaHHHKAaXx

25

[ToBTOpEHue: momanu
MHOTOYT'OJIbHUKOB, (POPMYJIBI AJ15
TIJIOMIAJIEH, COOOPaKeHUs TOA00US

26

[ToBTOpEHue: nnomaau
MHOTOYTOJILHUKOB, (POPMYIIBI AJIsT
IJIOMIAJIEH, COOOpaskeHUs MTOA00Us

27

[ToBTOpEHHME: TIOMIAAH
MHOTI'OYTOJIbHUKOB, (DOPMYJIbI st
IoMIaACH, COOOpaKeHUs MOT00us

28

[Tnomany cedeHnii MHOTOTPAHHHUKOB:
TUTOINA/IM TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs TOA00US

29

[Imomaau ceyeHuii MHOTOIpaHHUKOB:
IJIOIAM TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUs MOI00Us

30

Kontponehas padota "IloBTopenue:
MHOT'OTPaHHUKH, CEUEHUS
MHOTOTPaHHUKOB"

31

O0beM Tena. OObeM MPAMOYTOJIHLHOTO
napaJuiesenumea

32

3agaun 00 yABOCHUH Ky0a, O KBaIpaType
Ky0a; 0 TpHUCEeKIUH yria

33

CrepeoMeTpuyecKue 3a7auu, CBSI3aHHBIC C
00BEMOM TIPSIMOYTOJILHOT'O
napajuieNenunena

34

[Ipuknannbie 3aja4u, CBA3aHHbBIE C




BBIYUCIICHUEM 00BhEMA MPSIMOYTOJILHOTO

napaJesnaenunena

35 O6bEM psAMOil TPU3MBI

36 CrepeomeTpruyecKue 3a/1auu, CBSI3aHHBIE C
BBIYHCIIEHUEM 00bEMOB MPSIMON MPU3MBI

37 [IpuknagHbie 321291, CBSI3aHHBIC C
00BEMOM TIPSIMON TMPU3MBI
Boruncnenne 00bEMOB Tell € TOMOILBIO

38 omnpenenéHHoro uarerpana. OosEm
HAaKJIOHHOW NPU3MBI
Brruncnenne 06bEMOB Tell C TOMOIIBIO

39 onpeaenéHHoro nurerpana. OobEm
MUpaMuIbl

40 ®opmyna o6béMa nupamuabl. OTHOLIEHHE
00BHEMOB TUPAMHJT C OOIIUM yTIIOM

41 ®opmyna 06béMa upaMuasl. OTHOLICHHE
00HEMOB TUPAMH/T C OOIIUM yTIIOM

42 CrepeoMeTpruUecKHe 3a/1a9u, CBSI3aHHBIE C
00BEMaMU HaKJIOHHOM MTPU3MBI

43 CrepeomeTpruyecKue 3a/1a4u, CBSI3aHHBIE C
00BbEMaMH MTUPAMHUTBI
[Ipuknagnasie 3agaun o Teme "O0BEMBI

44 Tel", CBSA3aHHBIE ¢ 00bEMOM HAKJIOHH O
MIPU3MBI

45 [Mpuknaausie 3aaaun 1o Teme "O0bEMBI
Ten", cBsi3aHHbIE ¢ 00bEMOM MU PAMU/IbI

16 [Ipumenenue 00bEMOB. Brruncnenue

pacCcTodAHNA 4O IJIIOCKOCTH




KonTtponwsnas pabora "O6bém

47 |
MHOT'OI'paHHUKA
Humuaapruyeckasi TOBEPXHOCTD,

48 o0pa3yromye MUINHIPUIECKON
TTOBEPXHOCTH

49 Humuuap. [Ipsmoit KpyroBoi LWIMHID.
[Inomaae MOBEPXHOCTH LUIMH/IpA

50 Konunueckast moBepXHocTbh, 00pa3yromme
KOHMYeCKOl noBepxHocTH. Konyc

51 Ceuenue KOHYyca ITOCKOCTBIO,
MapauieabHON MIIOCKOCTH OCHOBAHUS

52 VYceuéHnsiii konyc. M3o00paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH U
ITOJIHOM TOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCA
Crepeomerprueckue 3a1a4u Ha

55 JI0Ka3aTeIbLCTBO U BEIUKCIICHHUE,
MOCTPOEHUEM CEUEHUH IIINH]IPpA, KOHYCa
Crepeomerpruueckue 3a1a4u Ha

56 JI0Ka3aTeJIbCTBO U BBIUUCIIEHUE,
MOCTPOEHUEM CEUEHUM LIMIIMHpPA, KOHyCa

57 [IpuxnagHsie 3a1a4n, CBS3aHHBIE C
TAITUHAPOM

58 [Ipuknaausie 3a1a4u, CBA3aHHBIE C
HUATUHAPOM

59 Cdepa u map




60

[epeceuenne chepsl u mapa ¢
I0cKoCThI0. Kacanwue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

Ilepeceuenue cepsl u mapa ¢
miockocThio. Kacanue mapa u cepbl
II0CKOCTBIO. Bu 1 n300pakeHue mapa

62

VYpaBuenue coepsl. [Lnomans chepsr u eé
yacTeu

63

CummMmertpus chepsl U mapa

64

CrepeoMerpuuecKue 3a1a4u Ha
JI0KA3aTeNIbCTBO U BHIUUCIICHUE,
CBSI3aHHBIE CO CPepoil U 1mapom,
MMOCTPOCHUEM UX CEUEHUMN MIOCKOCTHIO

65

CrepeomeTpuyecKkue 3a1a4u Ha
JI0Ka3aTeNIbCTBO U BBHIYHCIICHHE,
CBSI3aHHBIE CO CEpOoil U mapom,
MOCTPOEHUEM UX CEYEHUMN MIOCKOCTHIO

66

[IpukmamHbie 3a1a4u, CBSI3aHHBIE CO
cepoii u mapom

67

[ToBTOpEeHME: OKPYKHOCTh HA TUIOCKOCTH,
BBIUMCIICHUS B OKPY>KHOCTH, CTaHapTHBIC
mon00us

68

Paznumunnie KOM6I/IHaI_II/II/I TCJI BpalllCHUA U
MHOTI'OI'PaHHUKOB

69

3agauu o TeMe "Tela U MOBEPXHOCTU
BpanieHus"

70

3anauu 1o Teme "Tena u TOBEPXHOCTH
BpauieHus"




71

Kontponbhas padota "Tena u
MOBEPXHOCTHU BpallieHus"

72

O6véM nuimHapa. Teopema 06 00BEME
IpAMOIro NUJIMHApaA

73

Brruucnenne 00bEMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpana. O0béM
KOHYycCa

74

ITmomaan 6GOKOBOM U IMOJTHON
MOBEPXHOCTH KOHYCA

75

CrepeomeTpruyecKue 3a/1a9u, CBSI3aHHBIE C
BBIYUCIICHUEM 00BEMOB IIUIMH/IPA,
KOHyca

76

[Mpuknaaueie 3aaaun 1o Teme "O0bEMBI U
IJIOIIA/IM TIOBEPXHOCTEMN Ten"

77

OO0BEM mIapa 1 IIapoBOTO CEKTOpA.
Teopema 006 06béme mapa. [Lnomans
cdepsl. CTepeomeTprdecKre 3a1a4H,
CBSI3aHHBIE C BEIYHUCIEHHEM 00HEMOB
1apa, mapoBOro CETMEHTA U MIapOBOT0
CEeKTOpa

78

[Tpuknaanasie 3aaaun 1o Teme "O0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wiomaabio chepbl. COOTHOIICHUS MEXTY
TUIOIIAISIMU TTIOBEPXHOCTEH U 00bEMaMu
HONOOHBIX TEN

79

[TomoGHBIE TENIa B TPOCTPAHCTBE.
N3menenue o0vEma ipu mo00uu.
CrepeoMeTrprieckre 3a/1a4M, CBI3aHHBIC C




BBEIUHUCIIEHHEM O0BEMOB TeJI U IUIOIIALEH
MOBEPXHOCTEN

80

KonTtponwsnas pabora "Ilnomann
TTOBEPXHOCTH M 00BEMBI KPYTJIBIX Ten"

81

JIBmxeHust mpocTpaHcTBa. OTOOpaskeHUS.
JIBr>keHust 1 paBeHCTBO ¢uryp. Obmue
CBOMCTBA IBUKEHUN

82

Buibl qBrKEHMI: TapaienbHbIN
MepeHoc, IIEHTpaIbHas CHMMETPH S,
3epKajbHass CAMMETPHUS, TOBOPOT BOKPYT
MPSMOM

83

[IpeoGpazoBanus mogodusi. [Ipsimas u
cdepa Ditnepa

84

['eomerpuyeckue 3aj1auu Ha NPUMEHEHUE
JBUKEHUS

85

KonTponsnas pabora "BekTopsl B
npocTpaHcTBe"

86

O6o0matomiee mosropenue 11 monsTuii u
MeTo10B Kypca reometpun 10-11
KJ1acCOB, CUCTEMATU3alus 3HAaHUM:
"ITapasnenbHOCT NPSAMBIX U IUIOCKOCTEH
B MpOCTpaHCTBE"

87

Ob6o6maromee nopropenue 11 nonsatuii u
MeTO0/10B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTH3aINA 3HAHWI:
"Bekrops! B mpocTpaHcTBE"

88

O6o6maromiee moropenue 11 moHsaTHii u
MeTO0/10B Kypca reomerpuu 10-11




KJIaCCOB, CHCTEMAaTH3aI1sl 3HAHWIM:
"Bektops! B npocTpaHctse"

89

O6o6maromniee nopropenue 11 nonsatuii u
MeTO/10B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTH3aINsT 3HAHWI:
"O6beM MHOrorpaHHHuKa"

90

O6o0matomiee mosropenue 11 monsTuii u
MeTO0/10B Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3alHs 3HAHUI:
"O6beM MHOrorpaHHukKa"

91

O6o6maromee nopropenue 11 moHsATuii u
MeTOoJ10B Kypca reomerpun 10—11
KJIaCCOB, CHCTEMATHU3AIIM 3HAHUH:
"[lnomaay MOBEpXHOCTH U 00HEMBI
KpyribIx Ten"

92

O6o6maromniee nopropenue 11 nonsatuii u
MeTO/10B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMATU3ALINsl 3HAHUI:
"[Tnomany NOBEpXHOCTH U 0OBEMBI
KpyTJibIX Ten"

93

Htorosas KoHTpoJbHas paboTa

94

Wrorosas koHTpoJbHas paboTta

95

[ToBTOpEHUE, 0000IICHHE U
cucTeMaTh3anus 3HaHUN

96

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HAYKH U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX NHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKd U €€ poJib B pa3BUTUH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

98

Hcropust pa3BUTHS CTEPEOMETPUHN KAK
HayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIMI

99

Hcropus pa3BUTHS CTEPEOMETPUN KAK
HayKHU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX MHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

100

Hcropust pa3BUTHS CTEPEOMETPUN KaAK
HayKd U €€ poJib B pa3BUTUH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

101

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HAYKH U €€ pPOJIb B Pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U e€ poJib B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHii

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eomerpust 10-11 ximacchl YueOHUK Ji71s1 00111e00pa30BaTENbHBIX YUPEKICHUIMN
bazoBbiii 1 TpoUIILHBIN YPOBHU

PexomennoBano MO u Hayku P® , Mocksa " IIpocBemenue" 2021r.

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

B.M. Ilananosckuii, H.M.Ilynbiun "Yrinyonennoe uzydenue reomerpuu” B 10
KJ1acce

bynko Enena Bnagumuposna, Crapiuuii Begymuid penaktop Llentpa pusnko-
MareMatudeckoro oopazoBanusi, Mepainsik Apkaauii ['puropseBuy, [lomonckuit
Buranuit bopucosuy, Axup Muxaunn CeMeHOBUY, yUUTETh MATEMATUKH, aBTOP

Y4E€OHUKOB U Y4eOHO-METOIUYECKHUX MTOCOOUI 10 MaTEMATUKE

Hctounuk: https://rosuchebnik.ru/material/geometriya-uglublyennyy-uroven-10-

klass-metodicheskoe-posobie/

HNAD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru

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

https://urok.1c.ru/library/mathematics/









