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1t ooygaromuxcst 10 — 11 kmaccos



INOACHUTEJIBHAS 3AIINCKA

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

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

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

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

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

dbopmMupoBaHue  yMEHHS ~ BIaJ€Th  OCHOBHBIMH  TOHATHUSMHU O
IPOCTPAHCTBEHHBIX (UIypax U 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 MHOTOTPAaHHUKM M TeEJla BPALICHUsA, KOHCTPYMPOBATh T'€OMETPUYECKHUE
MOJICIIH;

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

(dbopMHUpOBaHUE YMEHHS BIAJETh METOAAMHU J0Ka3aTEIbCTB U aJrOPUTMOB
pELICHHs, YMEHHSI WX NPUMEHSATh, MPOBOJIUTH JOKA3ATEIIbHBIE PACCYKICHUS B
XOJIE€ PELIEHNs CTEPEOMETPUYECKHUX 3a1a4 U 3a/1a4 C PAKTUYECKUM COACPKAHUEM,
dbopMUpoBaHUE TPEACTABICHUS O HEOOXOIMMOCTHM  JIOKA3aTeNbCTB  MpU



000CHOBaHMHM MAaTEMaTUYECKUX YTBEPKIACHUN U POJIM AKCHOMATHKHU B MPOBEJACHUU
JEAYKTUBHBIX PACCYXKICHUM;

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

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

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

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

[lepexona kK U3y4EHHUIO TEOMETPUU Ha YIITYOJIEHHOM YPOBHE MO3BOJISIET:

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

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

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



COJEP)KXAHUE 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 pacrosokeHue IpsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOLINECs,
NapaJuleIbHbIE M CKpEIIMBarOmMecs mpsMble. [Ipu3HaKW CKpEIMBAIOIIMXCA
npsAMbIX. [lapajienbHOCTh NPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MAapAIIIEIbHBIE
IPSIMBIE B POCTPAHCTBE, MAPAIIEIIbHOCTD TPEX MPAMBIX, NaPAJLIEIbHOCTD MPAMO
u 1iockoctu. [lapamiensHoe M IEHTPalIbHOE NPOSKTUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHBIE CBOWCTBa MapajjIeNbHOTO MpOoeKTUpoBaHus. IM300paxkeHnue
buryp B mapajuienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YroOJl
MEXKy IPAMBIMHU B IIpocTpaHcTBE. [lapaienbHOCTh IIOCKOCTEN: MapajulesbHbIE
IJIOCKOCTH, CBOKCTBA IapajIeIbHbIX IJIOCKOCTEMN. IIpocrenmue
MPOCTPAHCTBEHHbIE (QUIYypbl HA IUIOCKOCTH: TETpa’Ap, Mapauielenunes,
MMOCTPOEHHUE CEYEHUI.

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

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

MHoOrorpaHHuKHu

Buapsl MHOTOIpaHHHMKOB, pa3BEPTKA MHOrorpaHHuka. IIpuszma: N-yronpHas
npu3Ma, IpsMas ¥ HaKJIOHHasl TPU3Mbl, OOKOBasi U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapannmenenunen, OPSAMOYIOJIBHBIM — HApajulelIeUIIEl W €ro  CBOWCTBA.
Kparyaiime myrm Ha TOBEpXHOCTM MHOTOrpaHHUKA. Teopema DJiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamupa: n-yrompHas mnupamuia,
npaBWwibHAas W yceu€HHas nupamuibl. CBoiictBa péGep M OOKOBBIX TIpaHel
NpaBUJIbHOM NHpaMuabl. [IpaBuibHBIE MHOTOTpaHHHUKHW: NPABWIbHASA NpPHU3Ma U



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

Bbruncnenre 31€MEHTOB MHOTOTPaHHHMKOB: pEOpa, JAuaroHalv, YrJbl
[Inomaas OOKOBOM MOBEPXHOCTH M MOJHOM TMOBEPXHOCTH MPSMOM MPHU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMON MPU3MBI.
[Inomanes OOKOBOW TOBEPXHOCTH M IOBEPXHOCTU MPABUIBHOW MHpPaMUIbI,
TeopeMa O TUIOLIAAN YCEUEHHOW TUPAMU/IBL.

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

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIC, COHAIPABICHHBIE M  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA ¢ BEKTOPAMHU: CIOKEHHE
Y BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHO)XEHHE 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 cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunarsl Bektopa. CBA3b MEXAY KOOpAMHATAMU BEKTOpA U
KOOpAMHATAMU TOYEK. YTON MeExIy Bekropamu. CKalsipHOE INPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tena Bpainenust

[ToHsTHA: UMIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs IOBEPXHOCT,
chepuueckas TOBEPXHOCThb, OOpa3yrone TmoBepxHocTed. Tema BpameHus:
MATUHAP, KOHYC, YCEUE€HHBIH KOHYC, cdepa, map. BzanMmHOe pacmosiokeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHnue Tten
BpalleHusl Ha IJIOCKOCTH. Pa3BépTka nunuuapa u koHyca. Cummerpus cdepsl U
niapa.

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

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



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

[Inomaas MOBEPXHOCTH UWIMHAPA, KOHyca, Iuioniaab chepbl U €€ YacTew.
[lonobue B mnpocTtpancTBe. OTHOLIEHHE OOBEMOB, IUIOMIAAECH MMOBEPXHOCTEH
nonoousix Guryp. IlpeodpasoBanue momoOus, romorerus. PemenHue 3amad Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPHUECKUX METO/OB.

[TocTpoeHue ceueHnii MHOIOIPaHHUKOB U TEJI BPALLEHUS: CEUCHUs LUIMHAPA
(mapanyienbHO W TEPHEHIUKYJISPHO OCH), CEUYEeHHMs KOHyca (MapajuieibHbIe
OCHOBAHMIO U MTPOXOJSALIME YEpe3 BEPILNHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHMII: METOJ CJIEeJI0OB, METO/I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEpPEeHoca
CEKYILIEHN TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpaHcTBe. Omnepanuu Hajg BeKTopamHu. BekTopHoe
YMHOXEHUE BEKTOpOB. (CBOICTBa BEKTOPHOro YyMHOXeHUs. IIpsmMoyrosbHas
cucreMa KoopauHat B npoctpancTtBe. KoopauHatel BekTopa. Pa3noxkeHnne BekTopa
no Oaszucy. KoopauHaTHO-BEKTOPHBIA METOJ MNpPH PEHIEHUH TIE€OMETPUUYECKHUX
3a/1a4.

JIBUKeHUS] B IPOCTPAHCTBE

JBrxeHus: mpoctpancTtBa. OtoOpaxkeHus. [IBUKEHUST U paBEHCTBO (UTYP.
OOmue cBoiicTBa JBWKEHUH. BuIbl JBHMXKEHUM: TMapauieIbHBIA IepeHOC,
LHEHTpaJbHAsl CUMMETPHS, 3€pKaJbHAs CHUMMETpHUSA, IOBOPOT BOKPYT MPSMOM.
[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 TPaXTAaHCKOTO OOIecTBa (BBIOOPHI, OMPOCHl W JPYroe), yMEHUe
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 HAaCTOSAIIEMY POCCHUHCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCUHMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTeMaTU4eCKOM MIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTMXKEHUH B JPYrUX HayKaxX, TEXHOJIOTHSX, chepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO MOBEICHHUSI, CBSI3aHHOI'O C NMPAKTHYECKUM
OPUMEHEHUEM JIOCTHKEHUH HAyKh U JIeATEIbHOCTbIO YUYEHOro, OCO3HaHUE
JUYHOIO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OYIYILIETO;

4) acTeTn4YecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHUE K MHPY, BKJIIOUYAs 3CTETHUKY MAaTEMAaTHYECKHUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajau, PEeLIECHUH, pacCyXICHH, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM aCIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocIUTAHHE:

C(OPMUPOBAHHOCTb YMEHHSI TMPUMEHATH MaTeMaTUYeCKue 3HAHUS B
MHTEpEecax 3J0pOBOro U 6e30macHOro o0pasa >KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE NHUTaHHUE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTJbIXa, peryisipHas (pu3nueckas aKTUBHOCTB), (U3NYECKOE COBEPLICHCTBOBAHUE
MIPU 3aHATUAX CHOPTUBHO-03J0POBUTENBHON IE€ATEIBHOCTHIO;

6) TpynoBoe BociuTanue:

TOTOBHOCTh K TpYydY, OCO3HAaHWE LIEHHOCTU TPYOOJIIO0OUs, HHTEpEC K
paznuuHbIM  chepaM  Mpo(ecCHOHANBHOM  AESITENIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,
FOTOBHOCTH M CIOCOOHOCTH K  MAaTreMaTHYeCKOMY  OOpa3oBaHUI0 U



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

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTUYECKOW KYIbTYpHl, ITIOHUMAaHHE BIHSHUS
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>KaroIlel cpelbl, IUIAHUPOBAHUE IIOCTYNKOB U OIEHKHM WX BO3MOXKHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIIECTBEHHOM  TMPAKTUKH, IMOHUMaHUWE
MaTeMaTH4eCKoM HayKu Kak cdepbl 4eJOBEUECKOM MAesATEeIbHOCTH, 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/ICIICHHs TIOHATHM, YCTAaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KIIAcCU(DUKAIUH,
OCHOBAaHMsI /111 0000IIEHHS U CPAaBHEHUSI, KPUTEPUHU TPOBOAMMOTO aHAIIN34;

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

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOMIOMECHUSX W YTBEPXKICHUSX, MpEAJiaraTh KPUTCPUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUH;

JieJaTh BBIBOJIBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKU, JACAYKTUBHBIX H
VWHYKTUBHBIX YMO3aKJIIOUEHNUW, YMO3AKJIFOUEHUH 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEJIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOIO), BLICTPANBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U BHIBO/IBI;

BbIOMpaTh crnoco0 penieHus y4eOHOM 3adaud (CpaBHHUBATh HECKOJIBKO
BApHAHTOB  pEIIeHHWs, BbIOMpaTh Haubosiee  TOAXOMANUMHA € y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBrble ucciienoBaresbCcKue 1eiicTBUA:



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

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEHM MEX1y O0BEKTaMHU, SBJIICHUSIMH, TPOIECCAMU;

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

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TIPOLIECCA, A TaK¥KE BBIJIBUTATh
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()OPMAITMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUIOB U
¢dbopM TpencTaBieHus;

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

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
c(hOpMYIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA

Oo0menue:

BOCIIPUHHMATh U (POPMYIIMPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSAMHU H
HEeNAMH OOILEHUs, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOIO TOYKY 3pEHHS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IOSCHEHUS IO XOJy PEIICHHS 3aadH,
KOMMEHTHPOBATh TIOJy4CHHBIN pe3yJIbTaT;

B XO7€ OOCYXXIEHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXITaeMOW TEMBI,
poOJIeMBl, peIIacMOM 3aJlayd, BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha IIOWCK
pCH_ICHI/IH, COIIOCTABJIATH CBOH Cy)KI[eHI/IH C CY)KI[eHI/IHMI/I I[pyTI/IX y‘IaCTHI/IKOB
nyajora, oOHapy)KUBaTh Pa3IMYUE U CXOACTBO IO3MIIMH, B KOPPEKTHOH (opme
dbopMyIMpOBaTh pa3HOTJIACHUs, CBOM BO3PAKCHUS,

HpCI[CTaBIISITB p€3yJ'IBTaTBI pCHICHI/ISI 3aaa4du, BKCHCpI/IMCHTa, HCCIICAOBAHUA,
IPOEKTa, CaMOCTOSATEIHHO BHIOMpPATh (OpMAT BBICTYIUIEHHUS C YYETOM 3ajad
TIPEe3CHTAIIMN ¥ OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE€ YHUBeEpPCcAJIbHbIE YUeOHbIE HelCTBUS
Camoopranmzanmusi:



COCTaBJISAThH IIJIaH, QITOPUTM PEIICHUs 3a7aul, BEIOMPATh COCOO pEIIEHUs C
y4ETOM HUMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BApUAHThI pEUICHUH C y4ETOM HOBOM MH(pOpMAIIUH.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/VICKT:

BJQJIETh  HABbIKAMHM  IO3HABAaTEJIbHOM  pereKCMM Kak  OCO3HaHHUS
COBEPIIAEMBIX JIECWCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJIETh
croco0aMu CaMOIPOBEPKH, CAMOKOHTPOJII Mpollecca W pe3ysibTara pPeLIeHHs
MaTEMaTHYECKOU 3aJ1a4U;

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 PE3yNbTaTa €U U YCIOBUSAM, OOBSICHATH TPUUUHBI
JOCTHKEHMSI WJIM HEAOCTHXKEHUSI PE3YJIbTaTOB EATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OL[CHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHas 1eATEIBHOCTD:

MOHUMAaTh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHIMBHIYyaJIbHOU
pabOThl MpW peleHWH Y4eOHBIX 3a/Jad, MPUHUMATh LEdb COBMECTHOM
NESITEIbHOCTH, TUIAHUPOBAaTh OPraHM3AlMI0 COBMECTHOW pPalbOThI, pacHpeneisTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAaTh TIpollecC W pe3yibTaT pabdoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBAaTh B TPYMIOBBIX (opMax paboThl (0OCYXIEHHs, OOMEH MHEHU,
«MO3rOBbI€ INTYPMbD» W HUHBIE), BBIIOJHATH CBOIO 4YacThb pabOTBl H
KOOPAMHUPOBATh CBOU JEWCTBUS C APYTMMH 4YJ€HaMU KOMaH/bl, OLIEHHUBATH
KayeCcTBO CBOEro BKJaaa B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K xonity 10 kiaacca oOydaronuics HayuYnuTCs:

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

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

e KJacCU(MUIIMPOBATh B3aUMHOE PACIOJIOKEHUE 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 MOHITUSIMH, CBSI3aHHBIMU C MHOTOI'PAaHHUKAMU;



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

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

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

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

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

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

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

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

e BBITIOJIHATH JICUCTBHS HAJl BEKTOPAMU;

e pemarh 3aJayd Ha JI0Ka3aTeIbCTBO MAaTeMaTHYECKUX OTHOILIEHHH U
HaxXO0XJICHHE TEOMETPUYECKHX BEIMYMH, MPUMEHSSI H3BECTHBIE METOJbI
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 W3BJEKATh, MPEOOPa30BBIBATH W HWHTEPHPETUPOBATh WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (HUrypax, MpenCcTaBICHHYIO Ha
yepTexax U pUCYHKax;

e TMPUMEHATH TMOJTYYEHHbIC 3HAHWS HA TPAKTUKE: CpPaBHUBATH U
aHAJIM3UPOBATh peabHbIE CUTYalluW, NMPUMEHATh U3yYEHHBIC TOHSATHS B
npolecce IMOMCKAa PEIIeHHs] MaTEeMaTUYeCKH  CPOpMYyJIMpPOBAHHOM
npo0JIeMbl, MOJIEIUPOBATh pEAIbHBIE CUTYAllMM Ha S3bIKE TE€OMETPUH,
MCCIIEI0BAaTh NOCTPOEHHBIE MOJIENIA C HMCIOJb30BAHUEM I'€OMETPHUECKUX
MOHATUH M TEOpeM, ammapara anreOpbl, peliaTh NPAKTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXKJICHUEM T€OMETPUUECKUX BEJIIMYHH;

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

K konmy 11 kiacca odyvaromuiics HayqYuTCs:



CBOOOJHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IHJIMHIPUYECKOH,
KOHMYECKOM U C(EepUyYecKOl IOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

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

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

KJIacCU(PUIIMPOBATh B3aMMHOE PACIIONOKeHHE cpephl U MIOCKOCTH;
BBIYHCIIATh BEIIMYMHBI DJIEMEHTOB MHOTOI'PAHHHKOB W TEJ BpAICHUS,
00BEMBI M TUIOIIATN TMOBEPXHOCTEH MHOTOTPAHHHKOB W TEJ BpaIlCHUS,
Tr€OMETPUIECKUX TEJl C MPUMEHEHHEM (HOpMYT;

CBOOOJHO ONMEPUPOBATH MOHSATHUSIMH, CBI3aHHBIMU C KOMOWHAIMSIMHU TEIN
BpallleHUs] 1 MHOTOTPAaHHUKOB: MHOT'OTPAHHMK, BIIMCAaHHBIA B chepy U
OINMCaHHBIA OKOJIO cepsl, chepa, BOUCAHHAS B MHOTOIPAHHUK WM TEJO
BpalllCHMUS;

BBIUUCIISITH COOTHOIICHHSI MEXTy TLIOIIASIMU MTOBEPXHOCTEH U 00bEMaMu
IMOTOOHBIX TEI;

n300paXkaTh H3ydaeMble (UTYpHI, BBINOIHATH (BBIHOCHBIE) TUIOCKHE
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, MpenCTaBICHHYIO Ha
yepTexax U PUCYHKaX;

CBOOOTHO OTIEPUPOBATH MOHATHEM BEKTOP B TIPOCTPAHCTBE;

BBITIONTHSATH OTNIEPAIUU HAJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPANHAT;
pelraTh TeOMETPUIECKUE 33/1a4i Ha BBIYMCIICHUE YTJIOB MEXAY MPSIMBIMU
U TUIOCKOCTSIMHU, BBIYUCIICHHE PACCTOSHUN OT TOYKH N0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPIMHATHOI'O METO/1a NP PEIICHUH;
CBOOOMHO OMEpUPOBaTh TIOHATHSIMH, CBS3aHHBIMH C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUMN;

BBITIONTHATHh HW300paXCHHWS MHOTOTPAaHHUKOB W TeJI BpAIICHHS TIPH
MapaajeIbHOM TMEPEHOCE, LEHTPAJTbHOW CHUMMETPUH, 3€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSMOM, TpeoOpa3zoBaHusl MOJ00uS;
CTPOUTH CEYCHUS MHOTOTPAHHUKOB M TEJ BPAIICHUS: CCUCHHS ITUIMHApA
(mapaymiensHO M MEePHEHIUKYISIPHO OCH), CEYeHHS KOHYyca (TapaiyiesibHbIe
OCHOBAHHIO U MPOXOJISAIINE Yepe3 BEPIINHY), CEUCHHUS 11apa;
UCTIONIb30BaTh METOJBI TIOCTPOSHUS CEUYCHM: METOJ| CJIEeI0B, METO]
BHYTPEHHETO MPOESKTHUPOBAHUS, METO/I IEPEHOCA CEKYILIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKIACHHUS;

NPUMEHATh T€OMETpUYecKhe (aKThl IJIsl PELIECHUS CTEPEOMETPUUYECKHUX
3a1a4, MPEANOIAraloliuX HECKOIBKO IIArOoB PEIICHUS, €CIH YCIIOBHUS
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 TITPU PELICHUU CTEPEOMETPUUYECKHX 3a/1a4;

IIPUMEHATh  IIOJIY4YEHHbIE  3HAHUS HA  IPAKTUKE:  CPaBHUBATD,
aHAJIM3UPOBATh U OLEHUBATh pPEAJIbHbIC CUTYAllMH, IPUMEHSITh U3YYCHHBIC
IIOHATHSI, TEOPEMBI, CBOMCTBA B  IIPOLIECCE IIOMCKA  PELICHMS
MaTeMaTH4eCKl  CPOPMYIMPOBAHHOW  MpOOJEMbI,  MOJAEIUPOBATH
peaJlbHbIE CUTYallUd Ha S3bIKE I€OMETPUM, HCCIEA0BATh IOCTPOCHHBIC
MOJENM C UCIIONB30BAHUEM TE€OMETPUUYECKUX IIOHATUM U TEOPEM,
anmapata anreOppl, pemarh MPaKTUYECKHE 3aJaduM, CBS3aHHBIE C
HAaXO0KJICHHNEM T'€OMETPUUECKUX BEIUYNH;

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



TEMATHUYECKOE INTAHUPOBAHHUE

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




11 KUIACC

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







HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacos

KonTpoJbHbIe
Bcero P
padoThbI

IIpakTnueckue
padoThbI

Jara
H3Y4YeHUA

JIEKTPOHHBIE
uu(ppoBbIE
oOpa3oBarejibHbIE

pecypchbl

OcHOBHbIE ITpaBUJIa N300paXKEHUs Ha
PUCYHKE IIJIOCKOCTH, NapauleIbHbIX
HpsAMBIX (OTPE3KOB), CEPEAUHBI OTpE3Ka

ITonsTHs cTepeoMeTpun: TOUKa, psAMas,
IJIOCKOCTh, TPOCTPaHCTBO. OCHOBHBIE
IpaBuJia U300pa’keHUs HA PUCYHKE
IJIOCKOCTH, IMMapaJlJICIIbHBIX IMIPAMBIX
(OTpe3KOB), CepeIUHBI OTPE3Ka

ITonaTuA: nepecekaromuecs MIOCKOCTH,
nepeceKaromecs npsaMas 1 II0CKOCTb;
MOJIyTIPOCTPAHCTBO

[ToHaTus: mepecekaromyecs MIOCKOCTH,
nepeceKaronuecs npsaMas 1 II0CKOCTb;
MOJTYTIPOCTPAHCTBO

MHororpanHUKH, H300paxKeHue
[IPOCTENUILINX TPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIIMX O0BEKTOB

MHororpaHHUKH, H300paxKeHue
MPOCTENUIINX MPOCTPAHCTBEHHBIX (PUTyYP,
HECYIIECTBYIOIUX 00bEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUN U TIEPBBIE
crnenctBus U3 HUX. CriocoObl 3a1aHus
IPSMBIX U TIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHMs NPSAMBIX U IIIOCKOCTEN

10

N300pakeHne ceueHuid MUpaMuIbl, KyOa u
MPU3MBI, KOTOPBIE TPOXOIST Yepe3 UX
pEopa. M300pakeHue repecedeHus
MOJYYCHHBIX MJIOCKOCTEH. PackpaimnBanue
MOCTPOCHHBIX CEYCHUH PAa3HBIMHU IIBETAMHU

11

N300paxeHne cedeHnii mupaMu/isl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOJST YEPE3 UX
pEbpa. M300pakeHne mepecedeHust
MOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue
MIOCTPOEHHBIX CEUEHUI Pa3HBIMU IIBETAMU

12

W300paxeHne ceueHn MTUPaMu/Ibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 UxX
pEbpa. M300pakeHue repecedeHus
MOJTYYEHHBIX MJI0OCKOCTEl. PackpaimuBanue
MOCTPOCHHBIX CEYCHUHN Pa3HBIMHU IIBETAMHU

13

N300paxeHne cedeHni nupaMu/isl, Kyoa u
IPU3MBI, KOTOPBIE POXOST YEPE3 UX
pEbpa. M300pakeHne nepecedeHust
IIOJIYYEHHBIX IUIOCKOCTEN. PackpammBanue
MIOCTPOEHHBIX CEUEHUHN Pa3HBIMU IBETAMU

14

MeTton cienoB sl HOCTPOSHUS CeUeHU I




15

Mertop cnenoB a1 MOCTPOECHUS CEUEHUM.
CaolicTBa nepeceueHuil NpsiMbIX U
IJIOCKOCTEN

16

MeToz cnenoB AJis HOCTPOCHUS CEUEHUH.
CBolicTBa nepece4eHu il NpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenuii B nupammuie, kyoe
1o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEpTEXKEHN U 3aIUCh 111aroB
IIOCTPOEHUS

18

[Toctpoenue ceuenuii B nupamue, kyoe
o TpéM ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEpPTEXEH U 3aMUCh IaroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMHCh 1IaroB
MOCTPOEHUS

20

[TocTpoeHue ceueHuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aIIMCh IaroB
MIOCTPOEHUS

21

[ToBTOpenue mmanumerpuun: Teopema o
[IPONOPLIMOHANBHBIX O0Tpe3kax. [lonobue
TPEYroJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B cCUEHHAX HA
BBIHOCHBIX yepTexax. Mctopus pa3Butus
TUIAHUMETPUU U CTEPEOMETPUU




23

KonTponpsHas pabora "AKcroMbl
crepeomerpun. Ceuenus"

24

B3anMHoOe pacrionoxeHue npsmbIX B
npocTpascTBe. CKpenyBaronuecs
npsmsle. [Ipu3Haky ckpemuBaromumxcs
MMpsIMBIX. HapaJ'IJ'IeJ'II)HBIC MPsAMBIC B
IPOCTPAHCTBE

25

Teopema 0 CyLIECTBOBaHUH U
€IMHCTBEHHOCTH IIPSIMOM IapalIeIbHON
JTAHHOM NPSAMOU, IPOXOAAILEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIKAIIEH HA JaHHOU
npsamoii. JleMMa o nepecedennn
MapaJIeIbHBIX MPSIMBIX IIIIOCKOCTBIO

26

[TapannensHOCTh Tpex NpsIMBIX. TeopemMa o
TpEX MapauieNbHbIX IpAMbIX. Teopema o
CKPEIIMBAOIIMXCS TPSAMBIX

27

[TapannenbHOE TPOEKTUPOBAHUE.
OCHOBHbIE CBOWCTBA NapajlIEIbHOTO
npoeKTupoBaHus. M300paxeHne pa3HbIx
¢uryp B napajuiesIbHOW NPOEKIUH

28

[lenTpanbHas MpoeKus. Yromn ¢
COHAIIPABJIIEHHBIMU CTOPOHAMU. YTOII
MEXAY NPSAMBIMU

29

3agayn Ha JOKA3aTEILCTBO U
HCCJEI0BaHUE, CBSI3aHHBIE C
pacIIOIOKEHUEM IIPAMBIX B IIPOCTPAHCTBE

30

[ToHATHS: TApaTIeNTbHOCTD MPSIMOU U
MJIOCKOCTHU B npocTpaHncTse. [Ipu3nax
napajieIbHOCTH MPSMOM U TIOCKOCTH.




CBolicTBa MapauIeNbHOCTH IPSIMON U
IUIOCKOCTH

31

['eomerpuyeckue 3a/1a4u Ha BHIYMCIICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHbBIE C
MapauIeIbHOCTHIO MPSIMBIX U MIOCKOCTEH
B IIPOCTPAHCTBE

32

ITocTpoeHue cedeHus, NPOXOAAIIETO Yepe3
JAHHYIO IIPSIMYIO Ha YEPTEXKE U
HapaJuIeIbHOr 0 Ipyrou npssmou. Pacuér
OTHOUIECHUN

33

[TapannenpHast TPOEKIMs, TPUMEHEHUE
JUTSI IOCTPOCHHUSI CEUCHUI KyOa 1
napasuienenunena. Croiictea
napajiesenune/a u Npu3Mbl

34

[TapannensHble m1ockocTu. [Ipu3Haku
HapajieIbHOCTH JBYX MJIOCKOCTEN

35

Teopema 0 mapajieIbHOCTH U
€IMHCTBEHHOCTH MJIOCKOCTH, MPOXOISIICH
yepe3 TOUKY, HEe IPUHAJIEKAILYI0 JaHHOM
IIJIOCKOCTHU U CJIEACTBUS U3 HEE

36

CBoiicTBa napajuieNbHbIX III0CKOCTEH: 0
NapauIeIbHOCTH NMPSMBIX IIepecedeHus
IIPU NEPECEUEHUH BYX HapauleIbHbIX
IIJIOCKOCTEN TPETher

37

CpolicTBa napaieabHbIX IJIOCKOCTEH: 00
OTpe3Kax MapajuieIbHBIX MPSMBIX,
3aKIIIOYEHHBIX MEXAY apaiielIbHbIMU
MJIOCKOCTSAMH; O MTEPECEUCHUH MPSIMOH C
JBYMs1 TapaJIeIbHBIMU IJIOCKOCTMU




38

[ToBTOpenue: Teopema Iludaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUT OHOMETPHUS
MPSMOYTOJILHOTO TPEYrOJIbHUKA

40

CBoiicTBa Ky0a U IPSIMOYTOJIbHOTO
napajuiesnenuena

41

Brruucienue qiuH OTPE3KOB B KyOe 1
MPSAMOYT OJIbHOM I1apaJuIeIICIUIIENE

42

IlepnieHIMKYJISIPHOCTD IPSIMOU U
mockoctu. ITpusnak
HEPIICHAUKYJIIPHOCTH IIPSIMON U
IJIOCKOCTH

43

[TepneH UK yIIpHOCT NPAMON U
wiockoctu. [Ipusnak
MEPIEHANKYJISIPHOCTH IPSIMOKN U
IJIOCKOCTH

44

Teopema o CylIeCTBOBaHUH U
CANMHCTBCHHOCTHU HpHMOﬁ, HpOXO)ISIHIeI‘/’I
Yyepe3 TOYKY NPOCTPaHCTBA U
MEPIICHAUKYJIIPHOH K IIJIOCKOCTH

45

IInockocTu u MNEPHICHANKYJIAPHBIC UM
MMpsAMBIC B MHOI'OT' paHHUKAX

46

IInockocTy U nepneHauKyIsIpHBIE UM
IIPsIMbIE B MHOI'OT' paHHUKAaX

47

[lepnieHauKyIIsIp U HAKJIOHHAS.
[TocTpoeHue neprneHauKyJsipa U3 TOYKU Ha
PSIMYIO

48

[lepnieHAMKYIISIp M HAKIIOHHAS.




ITocTpoenue neprneHuKyIsipa U3 TOYKU Ha
IPAMYIO

Teopema 0 TpEX NepneHauKyIsIpax

49
(mpstmast 1 oOpaTHast)

50 Teopema o TpEX MepreHANKYyIsIpax
(mpsimast 1 oOpaTHast)

51 VYTroa Mexay CKpelnBaoImuMUcs
IPAMBIMU
[Touck nepneHuKyISIPHBIX HPSIMBIX C

52 IIOMOIIBIO MEPHEHANKYIISPHBIX
IIJIOCKOCTEN

53 OproronanbHOE NPOEKTUPOBAHUE
[Toctpoenue ceuenuit kyoda, mpu3Msbl,

54 MPaBWJIBHOW MU PAMUIBI C TOMOILBIO
OpPTOTrOHAJIBHOM MPOEKIIUH
[Toctpoenue cedenuit Kyda, mpU3MBbI,

55 MIPaBUJIBHON MUPAMU/IBI C IIOMOLIBIO
OpPTOrOHAJIBHOM NPOEKIINHU
CuMMeTpus B IPOCTPAHCTBE

56 OTHOCHUTENBHO II0ocKocTH. [1ockoctu
CUMMETPUI B MHOI'OI'paHHUKAX

57 ITpu3Hak nepneHauKyJIIpHOCTH NPIMOH U
IUIOCKOCTHU KaK CIIEACTBUE CUMMETPUHU

58 IIpaBunbHBIE MHOTOrpaHHUKH. Pacuér
paccTosSHUI OT TOUKH J10 MJIOCKOCTU

59 [IpaBusibHBIE MHOTOIpaHHUKHU. Pacuér
paccTOSTHUI OT TOUKH J10 MJIOCKOCTH

60 Crioco0Ob! OMyCTUTD MEPHEHIUKYIISIPHI:




CUMMETPHUS, CABUT TOYKH IO
napaieIbHON NpsMOit

CaBur 1o HemapasuieJIbHON IPSIMOH,

o1 MU3MEHEHHUE PacCTOSHUI
KonTtponshas padora "B3anmnoe

62 pacIonoXeHue MpsIMbIX U MIJIOCKOCTEH B
npocTpaHcTBe"
IToBTOpEHHKE: yron Mexay NpIMbIMH Ha

63 IJIOCKOCTH, TPUTOHOMETPHUS B
IIPOM3BOJIBHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB
IToBTOpEHNME: Yyroa Mmexny

64 CKPEILMBAIOIUMUCS TPSIMBIMU B
IIPOCTPAHCTBE

65 I'eomeTpuyeckre METOIbI BBIYUCIICHUS
yria MeXAy IpsIMBIMU B MHOT'OTPaHHUKAX

66 JByrpanHsiit yroy. CBONCTBO JMHEHHBIX
YIJI0B JBYTPAHHOIO yria

67 [TeprienaukynsapHble II0cKOCTH. CBONCTBA
B3aMMHO IEPIEHIUKYIISPHBIX MII0CKOCTEH
[TpusHak nepneHauKyJIspHOCTH

68 IJIOCKOCTEN; TEOPEMA O MPAMOM
IIEPECEYEHNUs IBYX IUIOCKOCTEN
HepHEeHANKYJIPHBIX TPEThEH MI0CKOCTH
[TpssMoyToNIbHBIN TapaIeIenunes; Kyo;

69 W3MEPEHUsI, CBOMCTBA MPSIMOYTOJILHOTO
napajuiesenunena

70 Teopema 0 TuaroHa I MPSMOYTOIHHOTO




napauicjenuneaa u CJICacTBUC nu3 Heé

71

CrepeomeTpudecKe U MPUKIaTHbIC
3a/1auu, CBSI3AHHBIE CO B3AMMHBIM
PacmoIOKEHUEM MPSIMBIX U TIJIOCKOCTH

72

[ToBTOpEHUE: cCKpelmuBaroumecs Npsmeole,
napaJuieNbHbIe TIOCKOCTH B CTAaHAAPTHBIX
MHOTOT'PaHHUKAX

73

Hapa nmapaJjCJIbHbIX IJIOCKOCTEH Ha
CKPCHINBAOIIUXCA ITPAMBIX, PACCTOAHUC
MCXKY CKpCHIMBAOIMHUMHACS ITPSIMBIMHA B
MMPOCTBIX CUTYyalluAX

74

PaccrositHue oT TOYKHM 70 MIIOCKOCTH,
paccTosiHUE OT MPSAMOH 10 MIIOCKOCTU

75

Brruucnenue paccTosiHUN MEXTy
CKPEIIMBAIOIIMMUCS ITPSIMBIMU C
MTOMOUIBIO MEPHEHAUKYIISPHON IJIOCKOCTH

76

TpéXrpaHHbIil yroy, HepaBeHCTBA s
TpexrpaHHsbIX yrioB. Teopema [lugaropa,
TEOPEMBI KOCUHYCOB M CHHYCOB ISt
TPEXTPAHHOIO yriia

77

DeMeHThI cepruuecKoil TeOMETPUH:
reojie3nuecKre JUHUM Ha 3eMIiie

78

Konrtposnpnas pabora "VYrisl u
paccTostHus"

79

CucremaTtuzanus 3HaHui "MHOrorpaHHUK
U €ro dJIeMeHTHI"

80

IInpamuna. Buast nupamun. [IpaBunbHas
nupamuaa




ITpuzma. IIpsimast 1 HaKJIIOHHAS TPU3MBI.

81 1
[IpaBunbHasg npuzma

82 [Ipsimoii mapaenenumnen, 1
MPSIMOYTOJILHBIH MapaJuieienumnes, Kyo

83 Brinykisle MHOrorpanHuku. Teopema 1
Oiinepa
Brimykiibie MHOTOrpanHukd. Teopema

84 Diinepa. [IpaBuiibHBIE ¥ TIOJYIIPABUIIbHBIC 1
MHOTOI'PaHHUKH

85 KontponpHas pabora "MuororpanHuku” 1

86 [TonaTHe BeKTOpa Ha MIJIOCKOCTU U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3HoCTh BEKTOpOB 1

89 [TpaBuno napamtenenumnena 1

90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1
PaznoxxeHue BekTopa 1mo 6azucy Tpeéx

91 BEKTOPOB, HE JICKAITUX B OTHOU 1
IIOCKOCTH

92 CkansipHOE MPON3BEICHIE 1

93 Brruncnenue yria Mexay BEKTOpaMHu B 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3a1a4u ¢ BEKTOPAMHU 1

95 [TpocTeiimue 3agaun ¢ BEKTOpaMu 1

96 [Ipocreiimme 3a1a4u ¢ BEKTOPaMH 1

97 [Ipocreiimue 3aauu ¢ BEKTOpaMHu 1

98 O0o01enue 1 cucTeMaTH3aIus 3HaHU ! 1




99 O06o0mIeHne u cucTeMaTH3alus 3HaHUM 1
100 Hrorosasi KOHTpOJIbHAS paboTa 1
101 Hrorosast kKoHTpoOJIbHAS paboTa 1
102 O06o0mIeHne u cucTeMaTH3alus 3HAHUHA 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




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 "Brluncienue 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]ly IPSMBIMUA B MHOTOT pAaHHUKAX
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 paccTosHUM OT TOYKH 10
IJIOCKOCTH B IIPaBUJIBHON UpaMUe

15 Kontponpnas pabota "AHanmutudeckas
reometpus"

16 CeueHust MHOTOT'paHHUKOB: CTaHJapTHbIE
MHOT'OTPaHHUKH

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

18 IJIOCKOCTH, IIepECEeUeHUsI IPAMBIX U
IIJIOCKOCTEN

19 [TapanienbHble IPSMbIE U JIOCKOCTH:
napajulelibHble CEUEHUs

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

21 YTJIbI MEX]Ty CKPELUBAIOLMMUCS
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 JJIUH 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
MHOT'OYTOJIbHUKOB, (DOPMYJIbI s
IoMIaACH, COOOpaKeHUs MOT00us

28

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

29

[Imomaau ceyeHuii MHOTOIpaHHUKOB:
MJIOIIAM TIOBEPXHOCTEH, pa3pe3anus 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

CrepeoMeTpruYecKue 3a1a4H, CBA3aHHBIC 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 MPSMON TPU3MBbI

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 CrepeomeTpruueckue 3a7a4u, CBsI3aHHbBIC 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", CBs3aHHbIE C 00bEMOM MU PAMMUIbI

16 [Ipumenenue o0bEMOB. Brruncnenue

pacCcTodAHNA 4O IJIIOCKOCTH




KonTtponwsnas pabora "O6bém

47 |
MHOT'OI'paHHUKA
Humuaapruyeckasi TOBEPXHOCTD,

48 o0pa3yromye MUINHIPUIECKON
TTOBEPXHOCTH

49 Humuuap. I[IpssMoil kpyroBou HWIMHIP.
[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,
MMOCTPOEHUEM CEUEHHH IINHIIpA, 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"
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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"
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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"
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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
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