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INOACHHUTEJIBHAS 3AIIMCKA

['eomerpust siBisieTcs: OAHMM K3 0a30BBIX KypCOB Ha YpPOBHE CPEIHErO
o0miero oopa3oBaHusl, TaK Kak 00ECIIeYNBAET BO3MOKHOCTh U3YUEHUS TUCLMILIUH
€CTECTBEHHO-HAYYHOM HAIIPAaBIICHHOCTH M MNPEIMETOB T'YMAaHHUTAPHOI'O LIMKJIA.
[lockonmpKky  JlorMdyeckoe  MbIlUIEHHE,  (opMuUpyeMoe  MpH  HU3YHYEHUHU
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 TIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAYYHOI'0 IMKJIA, B YaCTHOCTHU
dusnyeckux 3amad.

Lenb ocBoeHust mporpamMmbl yueOHOro kypca «I'eomerpusi» Ha yriay0néHHOM
YpOBHE — pa3BUTHE WHJUBHUAYaJIbHBIX CIIOCOOHOCTEH OOydYaloIMXcs MpU
M3YyYCHUHM TE€OMETPUH, KaK COCTABJISIONICH MpeIMeTHON obOnactu «MaTemaruka u
uHdopMaTHKa»  yepe3  OoOecleueHHe  BO3MOXKHOCTH  MPUOOPETEHUS U
WCIIONb30BaHUsl Oosiee TIIyOOKHMX TEOMETPUUYECKWX 3HAHMW U  JICWCTBUH,
CHELM(PUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIEHIHOI0 MPO(hEeCcCHOHATBHOTO
00pa30BaHus, CBA3aHHOI'O C HCIIOJIb30BAHUEM MATEMATHKU.

[IpropuTeTHBIMM 3aJayaMu Kypca T€OMETPUU Ha YIIIYOJEHHOM 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;

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

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

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

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

(dbopMHUpOBaHUE YMEHHS BIAJETh METOJAMHU JOKAa3aTEIbCTB U 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



000CHOBaHMHM MAaTEMAaTHUYECKUX YTBEPKICHUN U POJIM aKCUOMATHUKHU B IMPOBEICHUU
JEAYKTUBHBIX PACCYXKICHUM;

pa3BUTHEC W COBEPIICHCTBOBAHWE WHTEIUICKTYaJbHBIX W  TBOPYECKUX
CIIOCOOHOCTEH O0Y4YarOIIMXCs, MO3HABATEIHLHOM aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHHH, KpUTHIHOCTH MBIIIICHUS, HHTEpPeCca K U3y4CHHUIO TEOMETPHUH;

dbopmupoBanue (HYHKIIMOHATHLHOM TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHHS PACIO3HABATh TMPOSBIICHUS TEOMETPUUECKHX TMOHSATHUM, OOBEKTOB W
3aKOHOMEPHOCTEH B PCabHBIX JKU3HCHHBIX CHTYAIUSIX M MPH HU3YYCHHH JIPYTHX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH ¥  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHMS PEalbHBIX CHUTYAIlUH, WCCIICIOBAHUS TIOCTPOCHHBIX MOJIEICH,
WHTEPIPETAIIIU TTOIYICHHBIX PE3yJIbTaTOB.

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

ChopmymupoBannoe Bo PI'OC COO TpeboBaHnMe «yMETh OIEPUPOBATH
MOHATUSMIY, PEJICBAaHTHBIMH TEOMETPUHM Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJEP)KATEIbHBIM JIMHUSIM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTHYECKUX YMEHHM  pacHpenenseTcsi He TOJbKO  TI0
COJIepKaTeNIbHBIM JIMHUSAM, HO U 10 TojaM oOyuenus. Conepikanre o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHOl padboueit
IPOrpaMMbl, PACTIPEACIEHHBIM IO TojaM OOYYEHHs, CTPYKTYPUPOBAHO TaKUM
0o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHAIILHBIM BOIIPOCAM 00y4aromuecs
oOpalanich HEOJHOKPATHO. OTO  TMO3BOJSET OPraHu30BaTh  OBJIAJICHHC
TCOMETPUYCCKUMHU TOHSATHUSIMH ¥ HABBIKAMU TMTOCIICIOBATEILHO U MTOCTYIATEIBHO, C
COOJII0ZIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUECKUX MPEACTABICHUN 00YJarONIUXCs, pacupsis U yriryomusis
e€, 00pazysi MpOYHBIE MHOKECTBCHHBIC CBSI3H.

[lepexona kK U3y4EHHUIO TEOMETPUU Ha YIITYOJIEHHOM YPOBHE MO3BOJISIET:

co3matb  ychmoBus s guddepeHnmanmm  OOydeHHS,  TOCTPOCHHUS
UHIUBUYaJbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEUYUTh YriayOoJaEHHOE
M3Yy4YCHUE TEOMETPHH KaK COCTABJIAIONIEH yaeOHOTo mpenMera « MareMaTrukay;

MOJITOTOBUTH OOYYAIOIMUXCS K TPOAODKCHHIO HW3YYCHHS MAaTEMaTHKH C
yu€ToM BbIOOpa Oyaymiedt npodeccuu, obecrieunBas MPEEMCTBEHHOCTb MEXKIY
0o01IUM 1 TTpo(pecCHOHAIbHBIM 00pa30BaHUEM.

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



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.

B3anMmHOE pacnosokeHue IMpsMBIX B IPOCTPAHCTBE: II€pECEKaroIuecs,
NapaJuleIbHbIE M CKpEIIMBarOmMecs mpsMble. [Ipu3HaKW CKpEIMBAIOIIMXCA
npsAMbIX. [lapajienbHOCTh NPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MAapAIIIEIbHBIE
IPSIMBIE B POCTPAHCTBE, MAPAIIEIIbHOCTD TPEX MPAMBIX, NaPAJLIEIbHOCTD MPAMO
U 1ockocTd. [lapamiensHoe W IEHTpallbHOE MPOEKTHPOBaHUE, H300pakeHue
¢uryp. OCHOBHBIE CBOWCTBa MapajjIeNbHOTO MpOoeKTUpoBaHus. IM300paxkeHnue
buryp B mapajuienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YroOJl
MEKy IMPSAMBIMHU B IIPOCTpaHCTBE. [lapainenbHOCTh INIOCKOCTEN: MapasuleiIbHbIC
IJIOCKOCTH, CBOMCTBA rapaaieabHbIX IJIOCKOCTEMN. [Ipocrenue
MPOCTPAHCTBEHHbIE (QUIYypbl HA IUIOCKOCTH: TETpa’Ap, Mapauielenunes,
MMOCTPOEHHUE CEYEHUI.

IleprieHAUKYIAPHOCTD NPSAMON U TNIOCKOCTH: MEPIIEHAUKYIISPHBIC MPSAMBIE B
IIPOCTPAHCTBE, MpPSAMbBIE NApPAUICIbHBIE W TNEPNEHAMKYJSIPHBIE K ILIOCKOCTH,
IPU3HAK MEPIEHAUKYJISAPHOCTA IPSIMOM M INIOCKOCTH, TeOpemMa O MpsAMOU
NEPIEHNKYIIIPHON IIJIOCKOCTH. OproronansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSHUE
OT MNOpsAMOM 7O  TUIOCKOCTH,  MpoeKuus  (GUrypsl Ha  IUIOCKOCTb.
[lepnieHIUKYIAPHOCTh  IUIOCKOCTEM: MPU3HAK  MNEPIEHAUKYJISAPHOCTH  JABYX
IockocTer. TeopeMa 0 TpEX MEePIEeHAUKYIAPAX.

VYriasl B NPOCTPAHCTBE: Yrojd MEXKIY MNPSIMOM M TUIOCKOCTBIO, JABYTPAaHHbBIN
YIOJI, TUHEHNHBIN YroJl JBYTPAHHOrO yria. TpEXTrpaHHBIM U MHOIOTPAHHBIC YIJIBL.
CBolicTBa IUIOCKMX YIVIOB MHOrorpasHHoro yria. CBoOICTBa IUIOCKHX U
JNBYIPaHHBIX YIJIOB TPEXTPAHHOrO yriia. TeopeMbl KOCMHYCOB W CHUHYCOB ISl
TPEXTPAHHOIO yIJja.

MHoOrorpaHHuKHu

Buapsl MHOTOIpaHHHMKOB, pa3BEPTKA MHOrorpaHHuka. IIpuszma: N-yronpHas
npu3Ma, IpsMasi ¥ HaKJIOHHAs MPU3Mbl, OOKOBasi U MOJHAS TOBEPXHOCTh MPU3MBI.
[Tapannmenenunen, OPSAMOYIOJIBHBIM — HApajulelIeUIIEl W €ro  CBOWCTBA.
Kparyaiime myrm Ha TOBEpXHOCTM MHOTOrpaHHUKA. Teopema DJiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamupa: n-yrompHas mnupamuia,
npaBWwibHAs M yceu€HHas mnupamuabl. CBoiicTBa pébep U OOKOBBIX TpaHei
NpaBUJIbHOM NHpaMuabl. [IpaBuibHBIE MHOTOTpaHHHUKHW: NPABWIbHASA NpPHU3Ma U



IPAaBWIbHASL NUPAMHUAA, INPABUIbHAs TPEYrojibHAasg NHUPAaMHUIAa W IPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHue O NpaBUIBHBIX MHOIOTPAHHHMKAX: OKTasdp,
TOEKA’IP U UKOCAIIP.

Bbruncnenre 51€MEHTOB MHOTOTpaHHMKOB: pEOpa, JAWAaroHald, YIJbl
[Inomaas OOKOBOM MOBEPXHOCTH M MOJHOM TMOBEPXHOCTH MPSMOM MPHU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMON MPU3MBI.
[Tnomans OOKOBOW TOBEPXHOCTHM U MOBEPXHOCTU MPABUIBHOW MHpPaMUJIBbI,
TeopeEMa O oA YCEUEHHON ITUPAMUIBI.

CuMmmeTpuss B NPOCTPAHCTBE. ODJEMEHTBl CHUMMETPUHM  MPAaBUIIBHBIX
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 BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIbKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBolicTBa clnoKeHus BEKTOpOB. CBOMCTBA YMHOKEHHUSI BEKTOpa Ha YHUCIIO.
[loHATHE KOMIUIAaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuio mnapamienenunena. TeopemMa O pPas3loOKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsmoyrosnpHas  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunarsl Bektopa. CBA3b MEXAY KOOpAMHATAMU BEKTOpA U
KOOpAMHATAMU TOYEK. YTON MeExIy Bekropamu. CKalsipHOE INPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tena Bpainenust

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

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

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



OMKMCAHHOTO OKOJIO cdephl, cepbl, BOUCAHHOW B MHOTOIPAHHUK WJIM TEJO
BpallCHUSI.

[Inonaas MOBEPXHOCTH LWIMHAPA, KOHYyCa, IIIOMIAAb cPepbl U €€ yacTe.
[lonobue B mnpocTtpancTBe. OTHOLIEHHE OOBEMOB, IUIOMIAAECH MMOBEPXHOCTEH
nonoousix Guryp. IlpeodpasoBanue momoOus, romorerus. PemenHue 3amad Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOIOIPaHHHUKOB U TE€JI BPAICHUS: CEYEHUs LIMJIMHIpA
(mapanyienbHO W TEPHEHIUKYJISPHO OCH), CEUYEeHHMs KOHyca (MapajuieibHbIe
OCHOBAHMIO U MTPOXOJSALIME YEpe3 BEPILNHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHMII: METOJ CJIEeIOB, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEKYILIEHN TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpaHcTBe. Omnepanuu Hajg BeKTopamHu. BekTopHoe
YMHOXEHUE BEKTOpOB. (CBOICTBa BEKTOPHOro YyMHOXeHUs. IIpsmMoyrosbHas
cucTeMa KoopauHaT B mpocTtpancTBe. KoopauHarsl Bektopa. Paznoxkenue Bekropa
no Oaszucy. KoopAMHaTHO-BEKTOPHBIA METOJl MNpPH PEHIEHUH TIE€OMETPUYECKHUX
3a/1a4.

JIBUKeHUS] B IPOCTPAHCTBE

JBrxeHus: mpoctpancTtBa. OtoOpaxkeHus. [IBUKEHUST U paBEHCTBO (UTYP.
OOmue cBoicTBa JBIWKECHWH. Buubl ABWXKEHUN: TapauieNbHBIM IEPEHOC,
LHEHTpaJbHAsl CUMMETPHS, 3€pKaJbHAs CHUMMETpPHUs, MOBOPOT BOKPYr MPSIMOIL.
[Ipeo6pazoBanus noxpobus. [Ipsmas u chepa Diinepa.



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

JIMUYHOCTHBIE PE3YJIBTATbBI

1) rpaxkaanckoe BociMTaHue:

c(hOpMUPOBAHHOCTH T'PAXKIAHCKON MO3UIIMK 00YYaIOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO0  4J€Ha  POCCHHMCKOro  oOIlIecTBa,  NPEICTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3NIUUYHBIX CTPYKTYp, SIBICHHIA,
MpOLIEYp TPaXITAaHCKOTO OOIecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aMMOJICIICTBOBATh C COLUHMAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) maTpuoTH4eCcKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUMCKON T'Pa’KJAHCKOW HICHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HAaCTOAILEMY POCCUHCKOM MAaTeMaTHKH, LIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUSAM POCCUHMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTeMaTU4eCKOM MIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTMXKEHUH B JPYrUX HayKaxX, TEXHOJIOTHSX, chepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Haponaa, c(hopMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOrO MOBEIEHHUS, CBSI3aHHOIO C MPaKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUH HAyKh U JIeATEIbHOCTbIO YUYEHOro, OCO3HaHUE
JUYHOIO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OYIYILIETO;

4) acTeTH4ecKOe BOCIIUTAHUE:

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

5) pusuyeckoe BocIUTAHHE:

C(OPMUPOBAHHOCTh YMEHHsSI TMPUMEHATh MaTeMaTHYECKHE 3HAHUA B
MHTEpEecax 3J0POBOro U 6€30IacHOro o0pa3a *U3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE NHUTaHHUE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTJbIXa, peryisipHas (pu3nueckas aKTUBHOCTB), (U3NYECKOE COBEPLICHCTBOBAHUE
MIPU 3aHATUAX CHIOPTUBHO-030POBUTENBHON IE€ATEIBHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYydY, OCO3HAaHWE LIEHHOCTU TPYOOJIIO0OUs, HHTEpEC K
paznuuHbIM  chepaM  Mpo(ecCHOHANBHOM  AESITENIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeit npodeccun W pean30BbIBATH COOCTBEHHBIC J>KMU3HEHHBIC ILJIAHBI,
FOTOBHOCTH M CIHOCOOHOCTH K  MAareMaTHU4ecKOMY  OOpa3oBaHUI0 U



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

7) 3K0JIOTHYECKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTh  JKOJIOTUYECKOW KYJIbTYphl, TIOHUMaHHE BIIHUSHUS
COLIMATbHO-2KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpenbl, OCO3HAHME TII00aIbHOT0 XapaKTepa KOJIOTHYSCKUX MpoOIeM, OpUeHTAIUS
Ha TIPUMCHCHHE MaTEMAaTHYCCKUX 3HAHWUM JUIs pelIeHus 3amad B 00JacTu
OKpY>KaloIel Cpelibl, IUIAHUPOBAHWE IIOCTYMKOB W OIICHKM WX BO3MOXHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIIECTBEHHOW  TMPAKTUKH, TOHUMAHHE
MaTeMaTU4YeCKOM HayKu Kak cdepbl 4eJOBEUECKOH JESITEIbHOCTH, ATaloB €€
pa3BUTUS W 3HAYUMOCTH ISl PA3BUTUS LMBUIM3ALMNHM, OBJIAJICHUE SI3BIKOM
MaTEeMaTUKH W MaTeMaTUYE€CKOW KYJIbTYpPOM KakK CpEICTBOM IIO3HAHUA MUDa,
TOTOBHOCTh OCYILECTBIISITh TMPOCKTHYI0O U HUCCIEIOBATEIbCKYIO0 JEATEIbHOCTh
WHJIUBUYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHUS

ba3oBble Joruueckue JeHCTBUA:

BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTeMaTHYECKHUX
OOBEKTOB, TOHSTUH, OTHOLICHUM MEXIYy TMOHATHUAMH, (HOPMYIUPOBATH
OTIpe/ICIICHHs TIOHATHUM, YCTaHABIMBATH CYIICCTBEHHBIN MPU3HAK KIacCU(BUKAIIIH,
OCHOBAaHMsI /111 0000IIEHHS U CPAaBHEHUSI, KPUTEPUHU TPOBOAMMOTO aHAIIN34;

BOCIIpUHMMATh,  (HOpPMYyaMpoBaTh W  NPeoOpPa30BBHIBATH  CYKIICHUS:
YTBEpAUTEIbHBIE U OTPULIATENbHBIE, €IMHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIE;

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

JieJaTh BBIBOJIBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIFOUCHUH 110 aHAJIOTUU;

MIPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEJIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOIO), BLICTPANBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYKJICHHS U BHIBOJIbI;

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

Ba3oBrble ucciienoBaresbCcKue 1eiicTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIIENOBATEIbCKUM HHCTPYMEHT MO3HAHUS,
dbopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIUE  MPOTUBOpEYHE,  MPOdOIIEMY,
yCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBaHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eckoro o0beKTa, sIBICHUs, TpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEHM MEX1y O0BEKTaMHU, SBJIICHUSIMH, TPOIECCAMU;

CaMOCTOSITEIbHO (OPMYIMPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTam
NPOBEAEHHOTO  HAOJIOJEHUS, WCCIEAOBaHMUS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 000OIICHUH;

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

Pabora ¢ undopmanmeii:

BBISIBIIATH JACPUITUTH WH(POpMAIMY, JaHHBIX, HEOOXOAUMBIX I OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]a4uH;

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 uH(opmanuu o CaMOCTOATENILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA

Oo0menue:

BOCIIPUHHMATh U (POPMYIIMPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSAMHU H
HEeIAMH OOIIEHUs, SICHO, TOYHO, I'PaMOTHO BBIpaKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX W TMHCHMCHHBIX TEKCTax, JaBaTh IOSCHEHUS IO XOAY PEIICHHS 3aJ1ayH,
KOMMEHTHPOBATh TIOJy4CHHBIN pe3yJIbTaT;

B XO7€ OOCYXXIEHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXITaeMOW TEMBI,
poOJIeMBl, peIIacMOM 3aJlayd, BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha IIOWCK
pELICHUs, COMOCTaBJIAThL CBOU CYXICHHSA C CYXICHHUSAMHU IOPYTUX YYaCTHHUKOB
nayajora, OOHapy)KHBaTh pPa3IMYMEe W CXOACTBO IO3MIIMH, B KOPPEKTHOH (opme
dbopMyIMpOBaTh pa3HOTJIACHUs, CBOM BO3PAKCHUS,

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

PeryasiTuBHbIE€ YHUBeEpPCcAJIbHbIE YUeOHbIE HelCTBUS
Camoopranmzanmusi:



COCTaBJISAThH IIJIaH, QITOPUTM PEIICHUs 3a7aul, BEIOMPATh COCOO pEIIEHUs C
Y4ETOM HUMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apryMEHTHUPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI pELIEHUI C Y4ETOM HOBOI MH(pOpMAIIUH.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/VICKT:

BJQJIETh  HABbIKAMHM  IO3HABAaTEJIbHOM  pereKCMM Kak  OCO3HaHHUS
COBEPIIAEMBIX JIECWCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJIETh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJII Mpolecca W pe3ysbTaTa pelleHus
MaTEMaTHYECKOU 3aJ1a4U;

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

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

CoBmecTHas 1eATEIBHOCTD:

MOHUMATh W MCIOJb30BaTh MPEUMYLIECTBA KOMAaHIHOW W WMHAWUBUAYaIbHOU
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,
«MO3rOBbI€ INTYPMbD» W HUHBIE), BBIIOJHATH CBOIO 4YacThb pabOTBl H
KOOPAMHUPOBATh CBOU JEWCTBUS C APYTMMH 4YJ€HaMU KOMaH/bl, OLIEHHUBATH
KayecTBO CBOErO BKJaJa B OOLIMN MPOIYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHbIM
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 TMPUMEHATh AKCMOMBI CTEPEOMETPUHU U CJICACTBUSA M3 HUX MPU PEHICHUU
r€OMETPUUECKUX 3a]1aY;

e KJacCU(UIIMPOBATh B3aMMHOE PACIOJI0KEHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OIEpPUPOBATh TOHSATHSMHU, CBS3aHHBIMH C YIJlaMd B
MPOCTPAHCTBE: MEXKAY NPSIMBIMU B MPOCTPAHCTBE, MEXAY MOPSIMOM U
IJIOCKOCTBIO;

e CBOOOJIHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOI'PaHHUKAMMU;



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

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

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

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

e CTPOUTH CEUCHHUS MHOTOI'PAHHUKOB Pa3JIUYHBIMHU METOJIaMH, BBITIOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX GUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJIHO OMEpPUPOBATH MOHATUSIMH: CHMMETPHUSI B MPOCTPAHCTBE, LICHT,
OCb W IUIOCKOCTb CHMMETPUH, LEHTP, OChb U IUIOCKOCTb CHMMETPUU
durypsr;

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

e  BBITIOJIHATHICUCTBUSHAABEKTOPAMU;

e pemarh 3aJayd Ha JI0Ka3aTebCTBO MATEMAaTHYECKUX OTHOIICHWH 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 PEUICHUU CTEPEOMETPUUECKUX 3a]1aY;

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

e TMPUMEHATH TMOJTYYEHHbIC 3HAHWS HA TPAKTUKE: CpPaBHUBATH U
aHAJIM3UPOBATH peajibHbIC CUTYallMW, NMPUMEHATh W3YYCHHbBIC MOHSATUS B
npolecce IMOMCKAa PEIIeHHs MaTeMaTU4YecKh  Cc(hOpMYIMpPOBAHHOU
npo0JIeMbl, MOJIEIUPOBATh pEAIbHBIE CUTYAllMM Ha S3bIKE TE€OMETPUH,
MCCIIEI0BAaTh NOCTPOEHHBIE MOJIENIA C HMCIOJb30BAHUEM I'€OMETPHUECKUX
MOHATUN M TEopeM, ammapara anreOpbl, peliaTh NPAKTUYECKUE 3aJauu,
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 MOHSATUSMH, CBS3aHHBIMU C UWJIMHAPUYECKOM,
KOHMYECKOH U Cc(EepUyYecKOd TOBEPXHOCTAMH, OOBSACHATH CIOCOObI
MOJTyYEHUS;

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

pacrmo3HaBaTh Tejia BpaiieHus (IWIMHAP, KOHYC, cdepa u 1map) u
OOBSICHATH CTIOCOOBI TIOTYYEHHUSI TEJT BPAIICHHUS;

KJIacCCU(PUIIMPOBATH B3aMMHOE PACTIONOKEHHE C(HEephl U TUIOCKOCTH;
BBIYHCIIATh BEIIMYMHBI DJIEMEHTOB MHOTOI'PAHHHKOB W TEJ BpAICHUS,
00BEMBI M TUIOIIATN TMOBEPXHOCTEH MHOTOTPAHHHKOB W TEJ BpaIlCHUS,
Tr€OMETPUIECKUX TEJl C MPUMEHEHHEM (HOpMYT;

CBOOOJHO ONMEPUPOBATH MOHATHUSIMU, CBI3AaHHBIMH C KOMOWHAIMSMU Te
BpallleHUs] ¥ MHOTOTPaHHUKOB: MHOTOIPAHHMK, BIMCAaHHBIA B cdepy U
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 MPOCTBIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUSI TEJl BPAILICHHUS;

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

CBOOOTHO OMIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;
BBITIOJTHSATHONIEPAITTMHAIBEKTOPAMHU;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPANHAT;
pelraTh TeOMETPUIECKUE 33/1a4i Ha BBIYMCIICHUE YTJIOB MEXAY MPSIMBIMU
U TUIOCKOCTSIMHU, BBIYUCIICHHE PACCTOSIHUN OT TOYKH JI0 TUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPIMHATHOI'O METO/1a NP PEIICHUH;
CBOOOMHO OMEpUPOBaTh TIOHATHSIMH, CBS3aHHBIMH C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUMN;

BBITIONTHATh HW300paKCHWS MHOTOTPAaHHUKOB W TENl BpalleHUs IpU
MapaajieIbHOM  TEPEHOCE, LEHTPATbHOM CHMMETPHUM, 3€PKATBbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSMOM, TpeoOpa3zoBaHusl MOJ00uS;
CTPOUTH CEYCHUS MHOTOTPAHHUKOB M TEJ BPAIICHUS: CCUCHHS ITUIMHApA
(mapaymienbHO M MEPIEHANKYISIPHO OCH), CEUCHHs KOHYyca (TMapauiebHbIe
OCHOBAHHIO U TIPOXOIAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCTIONIb30BaTh METOJBI TIOCTPOSHUS CEUYCHM: METOJ| CJIEeI0B, METO]
BHYTPEHHETO MPOESKTHUPOBAHUS, METO/I IEPEHOCA CEKYILIEH MITOCKOCTH;



JIOKa3bIBATI €OMETPUUECKUECYTBEPKICHUS,

IPUMEHATh T€OMETpUYECKHe (aKThl JJIsl PEIICHUS CTEPEOMETPUUYECKUX
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 DIJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI ITPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4;

IIPUMEHATh  IIOJIY4YEHHbIE  3HAHUS HA  IPAKTUKE:  CPaBHUBATD,
aHAJIM3UPOBATh U OLEHUBATh pPEAJIbHbIC CUTYAllMH, IPUMEHSITh U3YYCHHBIC
IIOHATHSI, TEOPEMBI, CBOMCTBA B  IIPOLIECCE IIOMCKA  PELICHMS
MaTeMaTH4eCKu  CPOPMYIMPOBAHHOW  MpOOJEMbl,  MOJAEIUPOBATH
peajbHbIC CUTYallUM Ha S3bIKE T'€OMETPUHU, UCCIEI0BATH [OCTPOCHHBIE
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 (PyHAAMEHTa Pa3BUTHSI TEXHOJIOTHIA.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
N HanvenoBammepas1e1on KosnuecrBoyacos DJIEKTPOHHBIE
n/n TEMIIPOrpamMMBl Bcero Konrpoabnbiepaborsl | IlpakTnueckuepadoTsl (1upposie)
oOpa3oBaTe/bHbIEPECYPCHI
1 BBenenue B ctepeoMeTpHio 23 1
5 B3aumMHoe pacnosoxenue 5 1
IPSAMBIX B IPOCTPAHCTBE
3 HapanneﬂvaOCTb HPSMBIX U 3
IUIOCKOCTEN B IPOCTPaHCTBE
4 Hepneﬂnmfyns{pHOCTL MPSMBIX U 25
IJIOCKOCTEN B IPOCTPAHCTBE
VYriibl ¥ paccTosTHUS 16
MHororpaHHUKH 7
BekTops! B mpocTpaHCcTBE 12
3 [ToBTOpEHUE, 0606meH1fe u 5 )
cCHCTeMaTh3alus 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME




11 KVIACC

No HaumenoBanmepasienon KosauuecrBouacoB DJIeKTPOHHbIE
n/n TEMIPOrpaMMbl Bcero KouTpoJbubiepadorsl | IlpakTudecknepadoTsl (1ppopere)
o0pa3oBaTe/IbHbIEPECYPCHI
1 AHanMTU4eCKasAreOMeTpHU st 15 1
) [ToBTOpeHuUeE, o6o6meH%e " 15 1
CHCTEeMaTH3alus 3HAHUH
3 OO0BEMMHOTOrpaHHHUKA 17
TenaBpamenus 24
5 [Tnomaay MOBEpXHOCTH U 9 1
00BEMBI KPYTJIBIX TEIl
6 JIBM>KEeHUS 5 1
7 [ToBTOpEHUE, 06061ueH1:Ie u 17 5
crcTeMaTh3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 3 0
I[TPOTPAMME







HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne

~

Temaypoka

KoaunuecrBouacoB

Bc
ero

KoHTpoabHbI
epadoThI

IpakTUyeckn
epadoThbI

Harau3zy
YeHUs

JIEKTPOHHBIEIU(PPOBBLICOOPA3OB
aTejibHblepecypchl

OcHOBHBIE ITpaBUiIa U300paXKEHHS
Ha PUCYHKE MIOCKOCTH,
napasuieJIbHbBIX MPSAMBIX (OTPE3KOB),
CepeNHbI OTpe3Ka

[TonsTHs cTepeoMeTpun: TOUKa,
npsiMasi, II0CKOCTh, IPOCTPAHCTBO.
OcHOBHBIE ITpaBUiIa U300paXeHUS
Ha PUCYHKE MJIOCKOCTH,
MapajuIeIbHBIX MPAMBIX (OTPE3KOB),
CepeluHbl OTpe3Ka

ITonsTHs: Mepecekaromuecs
IJIOCKOCTH, IEPECEKAIOIINEC
psiMasi ¥ IJI0CKOCTB;
MIOJIyIIPOCTPAHCTBO

[TonsTus: mepecekaronmecs
IJIOCKOCTH, II€pECEKaI0IInecs
npsiMasi ¥ TUIOCKOCTB;
MOJYTIPOCTPAHCTBO

MHororpaHHUKH, U300 pakeHHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCcyIeCTBYIOIIUX 00BEKTOB




MHororpasnHuKH, H300paxeHue
MPOCTEHIINX TPOCTPAHCTBEHHBIX
¢buryp, HeCcyIeCTBYIOIIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBBIE
CIIECTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBBIC
CIIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U NTEPBHIE
crneacTBus u3 HUX. Criocoosl
3aJlaHus IPSMBIX U TUIOCKOCTEH B
IPOCTPAHCTBE.
O0603HaYEHHUSTTPAMBIX U TUIOCKOCTEN

10

N300paxeHne cedeHnit TupaMu/bl,
Ky0a ¥ TIPU3MBI, KOTOPBIC ITPOXOIST
yepe3 ux peopa.
N3obpakeHnenepeced eHUAOTydYeH
HBIXIJIOCKOCTEH.

PackpammBaHHen OCTPOCHHBIXCEUCH
Hpa3HbIMULIBETAMU

11

N3o6pakeHne ceueHnid mupaMubl,
Ky0a U MpU3Mbl, KOTOPbIE ITPOXOAST
yepe3 ux peopa.
N3ob6paxenuenepecey eHUSATIONYyUEH
HBIXIIJIOCKOCTEH.
PackpaimBaHienoCcTpOEHHBIXCEUEH
UIpa3HBIMULIBETAMU

12

N3o6pakeHne ceueHnid TupaMubl,
Ky0a 1 IpuU3Mbl, KOTOPBIE ITPOXOAST
yepe3 ux peopa.




N3o6pakeHnenepeced eHUANOIydYeH
HBIXIIOCKOCTEH.
PackpammmBanuenocTpoeHHbIXCEUEH
UIpa3HBIMULIBETAMH

13

N300paxeHne cedeHni TUpaMu/bl,
Ky0a ¥ PU3MBI, KOTOPBIE ITPOXOJISAT
yepe3 ux peopa.
N300paxeHnenepecedeHUsIoNydeH
HBIXIUIOCKOCTEHA.
PackpammBaHnenocTpoeHHBIXCEYEH
Mipa3HBIMUIIBETAMU

14

Merton cinenoB At MOCTPOEHUS
CeueHU M

15

MeToz crnemoB i TOCTPOCHUS
ceyeHuii. CBOMCTBa mepeceyeHni
MPSMBIX U MIIIOCKOCTEN

16

Merton cienoB A OCTPOEHUS
ceueHuil. CBoiicTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

17

ITocTpoenue ceueHuil B MUpaMU/IE,
KyOe 1o TpéM TouKaM Ha pEOpax.
CoznaHre BBIHOCHBIX YEpTEXKEN U
3alKUCh 111aroB NOCTPOEHUS

18

[TocTtpoenue ceuenuii B nupamu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Co3naHne BBIHOCHBIX YEPTEXKEN U
3aMKCh LIaroB MOCTPOEHUS

19

[TocTtpoenue ceueHunii B nupamMue,
KyOe 1o TpéM Toukam Ha pEbpax.




Co3naHne BBIHOCHBIX YEPTEXKEN U
3aIlUCh 1IaroB MOCTPOEHUS

20

[TocTpoenue ceueHuii B nupamu/ie,
KyOe 1o Tpém Toukam Ha pEOpax.
Co3znaHne BBIHOCHBIX YEpTEXKEN 1
3aMuch MIaroB MOCTPOSHUS

21

IToBTOpEHNE IIAHUMETPHUHU:
Teopema 0 mponopHHOHAIBHBIX
orpeskax. [logobueTpeyronbHUKOB

22

[ToBTOpEHKE MIIAHUM ETPHUU:
Teopema Menenasi. Pacuersi B
CEUEHHUSIX Ha BBIHOCHBIX YepTexax.
Hcropusipa3BUTUAINIAHUMETPUHU U
CTepEOMETPUU

23

KonTposnsHas padora "AKCHOMEI
P p
crepeomerpuu. Ceuenus"

24

B3aumHoe pacrnosiokeHne NpsIMbIX B
npoctpaHcTBe. CKpelnBaronmecs
npsimble. [Ipu3Haku
CKPEILUBAIOIIUXCS TPSAMBIX.
[TapannensHblEIpsMBIE B
IIPOCTPaHCTBE

25

Teopema 0 CylIeCTBOBaHHH U
€IMHCTBEHHOCTH MIPAMOU
NapajuleIbHON TaHHOU IPSIMOH,
MPOXOAAILIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JISKAIEH Ha
JTAaHHOU npsiMoi. Jlemma o
nepecedeHNUIapaaeIbHbIXITPSIMBIX




IIJIOCKOCTBIO

26

[TapaniaenbHOCTh TPEX MPSMBIX.
Teopema o TpEx mapasienbHbIX
npsameix. Teopema o
CKPEILUBAIOIIU XCSMPSMBIX

27

[TapannensHOE MPOSKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapajIeIbHOT O
MIPOEKTHUPOBAHUSI.
N300paxennepazHbIXpuryp B
NapajuIeIbHOUIIPOEKIIUH

28

IlenTpanbHas npoekuus. Yroi c
COHAIIPaBJICHHBIMU CTOPOHAMM.
YronMmex1ynpsmMbIMU

29

3aaun HA TOKA3aTeILCTBO U
HCCIICIOBAHNUE, CBI3aHHBIC C
paCHOJ'IO)KeHI/IeM HpSIMBIX B
MPOCTPAHCTBE

30

[ToHsTHSA: TAapaIETEHOCTD PSIMON
Y TJIOCKOCTH B MPOCTPAHCTBE.
[TpusHak napauienbHOCTH MPSIMOI U
IJIOCKOCTH.
CpoiicTBanapasieIbHOCTUIIPIMOMN U
IJIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIUYMCJICHHUE U J10Ka3aTeIbCTBO,
CBSI3aHHBIE C MapaJUIEIbHOCTHIO
MPSIMBIX U IIJIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTtpoenue ceueHust, NPOXOASALIETO




yepes3 JaHHYIO MPSIMYIO Ha YEPTExKE
U napaiebHOro Apyrou mpsiMon.
PacuérorHomennit

33

[TapannenbHas npoekius,
MPUMEHEHUE IS TOCTPOCHUS
ceueHuil Ky0a U mapasuiesenumnesa.
CaoiicTBanapauienenumneaa u
HPU3MBI

34

[TapaiensHbIe INIOCKOCTH.
[Ipu3Haku napamienbHOCTH IBYX
IIJIOCKOCTEN

35

Teopema o napasienabHOCTH U
€IMHCTBEHHOCTH I1JIOCKOCTH,
MPOXOJISIIEN YEPE3 TOUKY, HE
MPUHAJJIEKAIITYIO0 JAHHON
IJIOCKOCTH U CIIEACTBUS U3 HEE

36

CBolicTBa MapajuieabHbIX
IJIOCKOCTEN: O MapaiiebHOCTH
MIPSIMBIX II€pECEY EHUS IPU
[IEPECEUEHNH ABYX MapajuieIbHbIX
IIJIOCKOCTEH TpEeThen

37

CaoiicTBa mapasieabHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napasuiesIbHbIX PSAMBIX,
3aKJIFOUYEHHBIX MEXY
NapajuieIbHBIMH MIJIOCKOCTIMH; O
MepeceuyeHur MpsMOK ¢ IBYMsI
napajuieIbHbIMU MIOCKOCTSIMU

38

[ToBTOpenue: Teopema Iludaropa Ha




IIJIOCKOCTHU

39

IToBTOpEHue:
TPUTOHOMETPUATPSIMOYT OJIBHOTOTPE
YrOJIbHUKA

40

CaoiicTBa Ky0a ¥ IPSIMOYTOJIbHOTO
napajuiesaenunena

41

Brruucnenue qimH OTPE3KOB B KyOe
U IIPSAMOYT OJIBHOM
napaJsuiesIenunesne

42

[lepnenaAMKyIAPHOCT IPSIMON U
mnockoctu. IIpusnak
MEPIIEHANKYJIIPHOCTH IIPSIMON U
IJIOCKOCTH

43

IlepneH UK YyAAPHOCTh IPAMON U
mrockoctu. [IpusHak
MEPIEHIUKYJSIPHOCTH IPAMON U
TIOCKOCTH

44

Teopema o cyniecTBOBaHUU U
€IMHCTBEHHOCTH NIPSIMOMU,
MPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIEHANKYIISIPHON
K INIOCKOCTH

45

IInockoctu u NEPICHAUKYJIIPHBIC
UM IPsSAMBIC B MHOI'OI'paHHHUKAX

46

[Inockocty U nepneHuKyIsIpHbIE
UM IIpSIMbIE B MHOI' OTpaHHUKaX

47

[IeprieHIUKyNSAp U HAKJIIOHHAS.
[TocTtpoenue nepreHauKyIspa U3




TOUYKH Ha MPAMYIO

48

[lepnieHaUKyIsp U HAKIIOHHAS.
[TocTpoenue nepneHANKyIApa U3
TOYKHU Ha MPAMYIO

49

Teopema o TpEX MepreHIUKYyIIpax
(mpsimast 1 0OpaTHas)

50

Teopema o TpEX MepreHIUKyIsIpax
(npsimast u oOpaTHast)

51

YTroamex 1y CKpeIuBaO MU CAIPS
MBIMHU

52

[Touck mepneHIuKyJISIPHBIX TTPSAMbBIX
C MOMOIIIBIO MEPIEHANKYJIIPHBIX
IJIOCKOCTEHN

53

OpToroHanbHOENPOEKTUPOBAHUE

o4

[Toctpoenue ceuenuit Kyda, mpU3MBbI,
MPaBUJILHOM MUPaAMUJIBI C TTOMOIIIBIO
OpPTOrOHAJIBHON MPOEKIIUH

55

[TocTpoenue ceueHuit Kyoa, MpU3MBI,
MPaBWIHHOM MUPAMUJIBI C TOMOIIIBIO
OpPTOrOHAJIBHON MPOEKIUH

56

CummeTpusi B IPOCTPAHCTBE
OTHOCHUTEIBHO IIJIOCKOCTH.
IInockocTucumMmeTpuii B
MHOTOT'paHHUKaX

57

[Ipu3Hak neprneHIuKyJIIpHOCTH
MIPSIMOM U IIJIOCKOCTH KaK CIIEICTBUE
CHUMMETPUH

58

[IpaBuibHBIE MHOTOTpAHHHKH.




Pacuér paccrossHuii OT TOYKH 10
IJIOCKOCTH

59

[IpaBuIBHBIE MHOTOTPAHHUKH.
Pacuér paccrosiHuii OT TOUKHU 10
IUIOCKOCTH

60

Crioco0Os! Oy CTUTH
MEPIEHTUKYISIPbI: CHMMETPHS,
CIIBUT TOYKH TI0 TapaljeTIbHON
psIMOi

61

CnBur no HemapaieJIbHOU MPSIMOH,
U3MEHEHHE pacCTOSHUMN

62

Kontponbshas pabora "B3aumuoe
PaCoIOKCHUC MIPSAMBIX U
IJTIOCKOCTEW B MPOCTpaHCTBE"

63

[ToBTOpEHuUE: yroa Mexay npsMbIMU
Ha TJIOCKOCTH, TPUTOHOMETPHUS B
MIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64

[ToBTOpEHHUE: YroiI MEXNY
CKPEIIMBAOIIUMUCS NPSIMBIMU B
IIPOCTPAHCTBE

65

reOMeTpI/ILICCKI/Ie MCETOAbI
BbBIYHCJICHUS YIJIa MCXKAY IPSAMBIMHA
B MHOI'OrpaHHHKax

66

JIByrpanHsbIil yroy. CBOHCTBO
JIMHEWHBIX YTJIOB BYTPAaHHOIO yria

67

[lepnenauKynsipHbIE MIIOCKOCTH.
CBoiicTBa B3aMHO




MEPHEHIUKYJISIPHBIX IJIOCKOCTEH

68

IIpu3Hak nepneHaAuKyJISIpHOCTA
IIJIOCKOCTEN; TeopemMa O MpsMOMn
MIEPECEUYEHHUs] IBYX IIOCKOCTEN
MEPIEHANKYJIIPHBIX TPEThen
IJIOCKOCTH

69

[IpsimoyrosbHBIN NTapajuIeIenuIe];
KyO; U3MepeHus, CBOCTBa
MPSIMOYT OJILHOT'O Tapajuienenunena

70

TeopeMa O JuaroHalii
IIPAMOYT OJIbHOI'O IapaJuICIICIUIICaa
U CJIEJACTBUE U3 HeE

71

CrepeoMeTpHUECKUE U MPUKIaTHbIE
3a71a4M, CBSI3aHHBIE CO B3aUMHBIM
pacnoI0KEHUEM MPSIMBIX U
IIJIOCKOCTH

72

HOBTOpeHI/Iel CKPCIIMBAIOIIUCCA
IpsAMBIC, TApAJIJICIIbHBIC ITIJIOCKOCTH
B CTaHAAPTHBIX MHOT'OI'PAHHHUKAX

73

[Tapa napainnenbHbIX INIOCKOCTEN Ha
CKPEIIMBAIOIIUXCS IIPSIMBIX,
pacCTOsIHUE MEXKIY
CKPEIIMBAOIIUMUCS IPSIMBIMU B
IIPOCTBIX CUTYaLHsIX

74

PaccrosiHue ot TOUKHM 0 MJIOCKOCTH,
paccTosiHME OT PAMOM J10
MJIOCKOCTHU

75

Beruucienne paccTossHUN MEXIY




CKPEILMBAOIIHUMUCA PIMBIMU C
IIOMOUIBIO NTEPIEHAUKYJIISPHON
IIOCKOCTH

TpéxrpaHHbIN yroi, HEpaBEeHCTBA
JUIsl TpEXTpaHHBIX yriioB. Teopema

70 [Tudaropa, TeopeMbl KOCHHYCOB U
CHUHYCOB U1l TPEXTPAHHOIO yrja
DneMeHThl cepudeckon

77 TEOMETPHUU: T'€0JIe3NUECKUEe TMHUU
Ha 3emiie

78 KonTponpHas padorta "Y1l 1
paccrosHus"

79 Cucrematuszanus 3HaHUI
"MHOrOrpaHHMK U €ro 3J€MEeHThI"

80 ITupamuaa. Buasl nupamu.
IIpaBunbHasg nupamuga

81 [Ipu3ma. [1psimast 1 HakJIOHHaA
npusMsl. [IpaBunpHasnpusma
[Ipsimoit mapasuiesenuen,

82 IPSIMOYT OJIbHBIN MapaJulesenuIen,
KyO

83 BbInyKJIbIeMHOr OrpaHHUKH.
TeopemaDdiinepa
Bbrlnykiible MHOTOrpaHHUKH.

84 Teopema Diinepa. [IpaBunbHbIE U
MOJIyIIPaBUJIbHBIE MHOT OTPAHHUKU

85 KonTtponsnaspabora

"MHororpaHHuKn"




Ilonsarue BCKTOpA Ha IMJIOCKOCTU U B

86 1
MIPOCTPAHCTBE

87 CyMMaBeKTOpOB 1

88 PaznocTeBekTOpOB 1

89 [IpaBunomnapannenenurnena 1

90 | VYMHOXEHHEBEKTOPaHAUYHCIIO 1
PaznoxxeHue BekTopa o 6a3ucy

91 TPEX BEKTOPOB, HE JICKAIUX B 1
OJTHOM TJIOCKOCTH

92 | CkanspHOCIpPOU3BEICHUE 1

93 Brruncnenue yria Mexmay 1
BEKTOPAMH B IIPOCTPAHCTBE

94 | TIlpocreiimmes3anayu ¢ BEKTOPaMH 1

95 [IpocTeiimue3agayu ¢ BEKTOpaMHu 1

96 | Ilpocreiimmesanayu ¢ BEKTOPaMH 1

97 [Ipocrelimmesanayu ¢ BEKTOpaMu 1

98 0O06001IeHnEe U ) 1
CHCTEeMaTH3aIUsA3HAHUN

99 O60011eHNE U ) 1
CHCTeMaTH3alUsI3HAHUN

10

0 HroroBaskoHTpoabHaspadboTa 1

10

1 HtorosasikoHTposibHaspaboTa 1

10 O000111eH1E U 1

2 CHCTeMaTH3alUs3HAHUN




OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

10




11 KVIACC

Ne KosnuecrBouacos
Jarauzyd | DaekTpoHHblenM(ppPoBLICOOPA3OBAT
n Temaypoka Bce | Konrpoabubie | IIpakTnueckue
eHMs eJIbHbIepecypChl

/ ro paGoThI padoThI
n

[ToBTOpEHUE TEMBI

"KoopauHatsl BeKTOpa Ha 1

IUIOCKOCTH M B IIpOocTpaHCcTBE"

IToBTOopenue temsl "CkajsipHOE 1

IIPOU3BEAEHUE BEKTOPOB"

IToBTOpEHUE TEMBI

"Brruncienue yria Mexay 1

BEKTOpaMu B MpocTpaHcTBe"

[ToBTOpeHue Tembl "Y paBHEHHE

MPSIMOM, TIPOXOJISAIIICH uepe3 ABe 1

TOYKH"

YpaBHEHUE TIJIOCKOCTH,

HOpMalJlb, YpaBHEHHE MIJIOCKOCTH 1

B OTpE3Kax

YpaBHEHM € TIJIOCKOCTH,

HOpMaJlb, ypaBHEHHE TIOCKOCTH 1

B OTpe3Kax

BektopHoenpousBeneHue 1

JIuHelHbIEHEpaBEHCTBA, 1

JTUHEIHHOCTIPOT PAMMHPOBAHHE

JIuHeliHbIEHEPAaBEHCTBA, 1




JIMHENHOETIPOr pPaMMHUPOBAaHHE

10

AHaIUTHYECKHE METOIbI
pacuéra yriia MeX1y IpsMbIMU B
MHOTOT'paHHHKAX

11

AHaTUTUYECKHE METOIBI
pacyéra yriia Mexay
IUIOCKOCTSMU B
MHOTOI'PaHHHKAX

12

dopmya pacCTOSHUS OT TOYKU
710 TUIOCKOCTH B KOOpIUHATAX

13

Haxoxnenue paccrosHuii ot
TOYKH J10 TITIOCKOCTH B Ky0Oe

14

HaxosxieHue paccrosiHuii oT
TOYKH JI0 MJIOCKOCTH B
MPaBUJIBHOW MU paMHUJIE

15

KonTtponsnasipabora
"AHamuTn4eckasreomerpus"

16

CeueHMSIMHOT OT'PaHHUKOB!
CTaHJapTHBIEMHOIOIPAaHHUKH

17

Ceu CHUSAMHOT OI'PAaHHHUKOB:
METOACICAOB

18

CeueHust MHOT OTPaHHHUKOB:
CTaHJapTHBIE MJIOCKOCTH,
nepeceyeHus NpsMbIX U
MIOCKOCTEH

19

[TapaniensHble IpsAMBIE U
IUIOCKOCTH: MapajlleIbHbIe
CECUCHUA




20

[TapamiensHble IpsAMBIE U
IUIOCKOCTH: paCYET OTHOIICHUHN

21

[TapannensHble IpsAMBIE U
IUIOCKOCTH: YTJIbI MEXIY
CKpCIINBAOIIUMUCA TPAMBIMU

22

[TepnenauKyJIsIpHBIE IPIMBIE U
IIJIOCKOCTH: CTaHJIapTHBIE MapbI
MIEPIICHAUKYJIIPHBIX IJIOCKOCTEN
U IPSIMBIX, CHMMETPUHU
MHOT'OI'PaHHHUKOB

23

[lepnenaukynsipHble IpSMBbIE U
IUIOCKOCTHU: TEOpEMa O Tpex
MEPIEHAUKYJIIpax

24

[lepnenaukynsipHbIe IPSIMBbIE U
IIJIOCKOCTH: BBIYUCIICHUS JJIUH B
MHOT'OI'PaHHHUKaX

25

IToBTOpEHUE: NIIOMIAIA
MHOTOYTOJILHUKOB, (hOPMYJIbI
JUTS TUTOTIAIeH, COOOPasKEHUS
o100us

26

[ToBTOpEHHueE: mIOmAAN
MHOT'OYT'OJIbHUKOB, (DOpMYJIbI
JUTS TUTOTIAIeH, COOOPaKEeHUS
noxoous

27

IToBTOpEHUE: TIIOIIAIA
MHOT'OYTOJIbHUKOB, (DOPMYJIbI
JUTS TIJI0INA1e, OO0 paskeHUs
mogooust




28

[Lmonmaau ceuenunii
MHOTOTPaHHUKOB: TJIOIIAH
MMOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpakeHUs o100us

29

IImomanm ceueHnit
MHOTOTPAHHHUKOB: TIJIOIIAIH
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUs TTOT00MS

30

KonTtponbHas pabora
"[ToBTOpEHME: MHOT OI'PAaHHUKH,
CEYEHHsI MHOIOT PAHHHUKOB"

31

O0Bém tena. O0bem
MPSIMOYTOJIbHOT'O
napajuiesenuie1a

32

3agaun 00 yaABOCHHUH Ky0a, O
KBaJpatype Ky0a; 0 TPUCEKITNU
yria

33

CrepeomMeTpruyecKue 3a/1a4H,
CBSI3aHHBIE C 00BEMOM
IPSIMOYT OJILHOTO
napasuiesenurnesaa

34

[Ipuknanssie 3anauu,
CBSI3aHHBIE C BBIUNCICHUEM
00bEMa MPSAMOYTOJIBHOTO
napajuiesenunena

35

OOBEMIPSIMOUTIPU3MBI

36

CrepeoMerpHuueckue 3a1auu,
CBSI3BAHHBIC C BBIYNCIICHUEM




00bEMOB IIPSIMON TTPU3MBI

37

IIpuknanHsie 3a1a4u,
CBSI3aHHBIE C 00BEMOM MPSAMOA
TIPU3MBI

38

Brruucnenune 06bEMOB TeI ¢
IIOMOILBIO ONPEAEITEHHOTO
WHTETpaa.

OOBbEMHAKIIOHH OMIPU3MBI

39

Brmaucienne 00EMOB TEI C
MOMOIIIBIO ONPEAEIEHHOTO
uHTerpaiga. O0bEMITUPaMHIBI

40

®opmyna 00bEMa MUPAMHUIBI.
OTtHo1IeHne 00bEMOB MUPAMU/T
¢ 00ImMM yTJoM

41

dopmyna 06bEéMa THpPaMUIbIL.
OTtHo1IeHne 00HEMOB MUPAMU]T
C 00IIMM yTJIoM

42

CrepeoMerpuueckue 3a1auu,
CBS3aHHBIC C 00BEMaMu
HAaKJIOHHOW IPU3MBI

43

CTGpCOMeTpI/I‘IeCKI/Ie 3aJa4u,
CBsI3aHHBIE C 00BEMaMU
IMUpaMUJIbl

44

[Ipuknannsie 3ana4u 110 TEME
"O0BEMEI TeN", CBA3AHHLIE C
00bEMOM HaKJIOHHOW MPU3MBI

45

IIpuknanHbie 3a4a4u MO TEME
"OOBEMBI Ten", CBSI3aHHBIE C




00BEMOM TTUPAMHM BT

46

[Ipumenenue 06HEMOB.
Brraucnenue pacctosHus 10
MJIOCKOCTH

47

Kontponsnaspabora
"O6bEMMHOrorpaHHuKa”

48

Humuaapruyeckasi TOBEpXHOCTD,
o0pa3yromye HUINHIPUYECKOM
MIOBEPXHOCTH

49

Humauap. Ipsamoit kpyrosoi
uwmHap. [Tnomans
ITOBEPXHOCTH LIMJIMHApA

50

Konunueckasi moBEpXHOCTb,
o0pa3yrolme KOHUY eCKOH
nosepxHoctu. Konyc

51

CeueHne KoOHYyca IITOCKOCTHIO,
MapajuieIbHON MIIOCKOCTH
OCHOBAaHMU

52

VYceuéHHbI KOHYC.
N300pakeHre KOHYCOB U
yCcedE€HHBIX KOHYCOB

53

[Mnomaas 6okoBoM
MMOBEPXHOCTH U MOJTHOMU
MMOBEPXHOCTH KOHYyCa

o4

ITnomans 6OKOBOM
TOBEPXHOCTH U TIOJTHOMN
IMOBEPXHOCTH KOHYCa

55

CrepeoMerpHuuecKue 3aa4m Ha




JI0Ka3aTeJIbCTBO U BBIUHMCIIEHUE,
MOCTPOCHUEM CEYEHU I
LWJIMH]IpA, KOHYyCa

56

CrepeoMeTrpHUuecKue 3a1a4u Ha
JIOKa3aTeJIbCTBO U BBIYMCIIEHUE,
IOCTPOCHUEM CEYECHUU
HWJIMH]IpA, KOHyCa

57

[Ipuknanssie 3anauu,
CBSI3aHHBIE C HHJIMHIPOM

58

[IpuknaaHbie 3a0a4H,
CBSI3aHHBIC C IIUJIMHIPOM

59

Cdepa u map

60

Iepeceuenne chepsl U 1Iapa ¢
mIockocThio. Kacanue mapa u
cdepsl MI0CKOCThIO. Bua n
n300pakeHuemnapa

61

[Mepeceuenue chepsl u mapa ¢
wiockocThio. Kacanue mapa u
cdepsl mIockocThio. Bun
n3o0pakeHuemapa

62

VYpauenue chepsr. [Tmomans
cdepsl u e€ yacTen

63

CummMmertpuscdepsl 1 mapa

64

CrepeoMerpuueckue 3a1a4uu Ha
JO0Ka3aTCJIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIC CO chepoli U MapoM,
MOCTPOCHUEM UX CEUECHUH
ITIOCKOCTBIO




65

CrepeoMerpHuuecKkue 3a1a4m Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
CBSI3aHHBIE CO Cepoii U mapom,
MOCTPOCHUEM UX CEYECHUHN
MIJIOCKOCTBIO

66

[IpuknanHsie 3anauu,
CBsI3aHHbIE cO c(hepoil u mapom

67

[ToBTOpEHHE: OKPYKHOCTH HA
IJIOCKOCTH, BHIYUCIICHUS B
OKPY>KHOCTH, CTaHAAPTHBIE
nogoous

68

Pazmuunbie KOM6I/IHaI_II/II/I TCII
Bpalll€HHA 1 MHOTI'OI'PaHHUKOB

69

3agauu no teme "Tena u
ITOBEPXHOCTH BpalieHus"

70

3anauu no reme "Tena u
MMOBEPXHOCTH BpalieHus"

71

KonTtponbsnas padora "Tena u
MIOBEPXHOCTH BpaleHus"

72

O6béM nuimHIpa. Teopema 06
00BbEME MPSAMOT0 IUIHHPA

73

Brraucnenune o6bEMOB Tl ©
TIOMOILBIO ONMPEAEIEHHOTO
unTerpaia. O0bEMKOHYCa

74

ITmomnaau 6OKOBOM M HOJH O
MMOBEPXHOCTH KOHYyCa

75

CrepeoMerpHuueckue 3a1auu,
CBSIBAHHBIC C BBIYNCIICHUEM




00bEMOB IIUJIMH]IPA, KOHYCa

76

IIpuknanHbie 3a1a4u MO TEME
"OO0BEMBI U IUIONIATH
MOBEpXHOCTEN Ten"

77

O0béM mapa u mapoBoro
cekropa. Teopema 06 00bEMe
mapa. [Imomans cdepsr.
Crepeomerpuyeckue 3a/1auu,
CBSI3aHHBIE C BEIUMCICHHEM
00bEMOB 11apa, apOBOT0
CerMEHTa M [IapOBOTO CEKTOpa

78

[IpuknaaHbie 321294 110 TEME
"OOBbEMBI Ten'", CBSI3aHHBIE C
00BEMOM II1apa U MO0
cdepsl.
CoOTHOMIEHUSM &K TYTUIOIMASIM
UIIOBEPXHOCTEN U
00B5EMaMHUIIOTOOHBIXTEN

79

[Tono6HbIe Tena B
npoctpancTBe. U3MeHeHue
00bEéMa Ipu noagoouu.
Crepeomerpuyeckue 3a1auu,
CBSI3aHHBIC C BHIYMCIICHHEM
00BbEMOB TeI U IIouIaei
ITOBEPXHOCTEN

80

KonTponpHas padora "I[lnomaau
TOBEPXHOCTH U 00bEMBI
KpyTJibIX Ten"

81

JIBM>KeHUs MPOCTpaHCTBA.




OTtoOpakenust. J[BrmxkeHus u
paBeHCTBO (uryp.
OO0muecBoiicTBa IBHKEHU I

82

Bunn aBrxennii:
napaJjjieabHbIN IEPEHOC,
LIEHTpaJIbHAs] CAMMETPHU S,
3epKajbHas CUMMETpHS,
MOBOPOT BOKPYT MPSIMOit

83

[IpeoGpazoBanust mogo0usl.
[Ipsimast u chepa Ditnepa

84

FeOMeTpI/I‘leCKI/Ie 3aJa4M Ha
IIPUMCHCHUEC JIBUIKCHUA

85

KonTponwsnas pabora "BekTopbl
B IIpOCTpaHcTBE"

86

Ob6o6maromiee moropenue 11
MOHATUM U METOO0B Kypca
reometpuu 10—11 knaccos,
cUCcTeMaTH3alus 3HAaHUM:
"[TapamienbHOCTh NPSIMBIX U
MJIOCKOCTEN B MpocTpaHcTBe"

87

Ob6o6mmaroniee nopropenue 11
MOHATHUI U METOAO0B Kypca
reomerpun 10—-11 xnaccos,
CUCTEMaTU3alHsl 3HAHUM:
"Bekrops! B mpocTpaHcTBE"

88

O6o6miaromee nopropenue 11
MOHATUM U METOOB Kypca
reometpuu 10—11 knaccos,
CHCTEMAaTH3allus 3HAHUH:




"BekTops! B mpocTpaHcTBE"

89

O6o6miaromee nopropenue 11
MOHATUA U METOAO0B Kypca
reometpuu 10—11 kmaccos,
CUCTEMAaTH3alMs 3HAHUM:
"O6beM MHOrOrpaHHHuKa"

90

O6o06matomee mosropenue 11
MOHATHUI U METOAO0B Kypca
reometrpun 10—-11 xnaccos,
CUCTEMaTU3aLUsl 3HAHUN:
"O6beM MHOrOrpaHHukKa"

91

O6o6miaromee nopropenue 11
TOHATUN U METOJIOB Kypca
reometpun 10—11 kmaccos,
cucTeMaTHu3alus 3HaHUU:
"[nomaay MOBEpXHOCTH U
00BEMBI KPYTJIBIX TEd"

92

O6o0matomee mosropenue 11
MOHATUMA U METOAO0B Kypca
reometrpun 10—-11 xnaccos,
CUCTEMATH3alUs 3HAHUM:
"[1nomanm moOBEpXHOCTH U
00bEMBI KPYIJIbIX TEN"

93

HtoroBasikoHTposibHasI paboTa

94

HtorosasikoHTpoibHaspaboTa

95

[ToBTOpEHue, 06006IICHUE U
CUCTEMATH3AINS 3HAHNUI

96

Hcropus pa3sutus




CTEPEOMETPUH KaK HAYKU U €€
POJIb B pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

97

Hcropus pa3sutus
CTEPEOMETPUM KaK HayKH U €€
POJIb B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

98

Hcropus pa3sutus
CTEPEOMETPUM KaK HAYKU U €€
POJIb B pa3BUTHH COBPEMEHHBIX
VMHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

99

Hctopus pazButus
CTEPEOMETPHUM KaK HAyKH U €€
POJIb B Pa3BUTHUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJOT UM

10

Hcropust passutus
CTEPEOMETPUH KaK HAYKU U €€
POJIb B pa3BUTHH COBPEMEHHBIX
VMHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

10

Hcropus pazsutus
CTEpPEOMETPUH KaK HAYKH U €€
POJIb B pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI




Hcropus pa3sutus
CTEPEOMETPUU KaK HAyKU U e€

10
5 pOJIb B pa3BUTHH COBPEMEHHBIX 1
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH
OBIIEE KOJIMYECTBO YACOB 102

I10 [TIPOTPAMME







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

I'eometpus. 10— 11 kmaccrl : yaeb. mis odmeoopazosar. ['36 yupexieHuis :
6a3oBbiii 1 ipoduit. ypoBuu / [JL C. AtanacsH, B. @ . Byrysos, C. b. Kagomiien

u 1p.]

METOINYECKHUE MATEPHUAJIBI IUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

https://math-ege.sdamgia.ru/
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