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HOACHUTEJBHASA 3AIIMCKA

['eomeTrpus sBnsieTcss OAHUM U3 0a30BBIX KypCOB Ha YpOBHE
cpemHero oOmiero oOpa3oBaHUs, TaK KaK OOECIEYMBAET BO3MOXKHOCTH
M3Y4YEHUs JUCUUIUIMH €CTECTBEHHO-HAyYHOM HANpaBIEHHOCTH U
MIPEAMETOB TYMaHUTAPHOrO LHUKIA. [I0CKOJBKY JIOTHUECKOE MBILIJIEHUE,
dopMupyemMoe Mpu H3y4YEHUU OOYUYAIOUUMUCS TIOHATUHHBIX OCHOB
F€OMETPUHU, MpPU JI0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU IENOYKH
JIOTUYECKUX YTBEPXKICHUA MpPH PEIIEHUHM TEOMETPUYECKHUX 3a/ad,
YMEHUE BBIABUTaTh M ONPOBEpPraTh THIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCSL MPH PEIICHHH 3a/1a4 €CTECTBEHHO-HAYYHOrO LHWKJA, B
YaCTHOCTH (PU3UYECKHUX 33/]a4.

Ilens ocBoeHusi mporpamMmbl y4yeOHOro kKypca «l'eomerpusi» Ha
yIIyOJEHHOM YpPOBHE — Pa3BUTHE WHIWBHUIYAIbHBIX CIOCOOHOCTEN
oOydaronmuxcsi TOpU U3YYEHUM TEOMETPUH, KaK COCTaBIAIOIIEH
npeaMeTHol  oOnmactu  «Marematuka ©W = HMHQOpMATUKa»  4Yepes
o0OecrieyeHne BO3MOXKHOCTH NPUOOPETEHHUsS] M HCIOJIb30BaHMS Oolee
MIyOOKMX TE€OMETPUYECKUX 3HAaHUW U ACHUCTBHUM, CHEeHU(PUYHBIX
r€OMETPUU, W HEOOXOAUMBIX Il YCHEIIHOro Mpo(hecCHOHAIBLHOTO
00pa3oBaHMUsl, CBSI3aHHOI'O C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHBIMU 3a7adyaMyd Kypca TE€OMETPUM Ha YIUIyOJIEHHOM
YPOBHE, PAaCIIUPSAIOIIMMH U YCHIMBAIOIIMMU Kypc 0a30BOr0 YpOBHS,
SABJISIFOTCS:

pacuIMpeHHue MPEACTaBICHUS O TEOMETPUM KaK 4YacTH MHPOBOM
KyJIbTYypbl ¥ ()OPMHUPOBAHHE OCO3HAHHUS B3AHUMOCBSI3U TE€OMETPUH C
OKPYaIOIIUM MHPOM;

(opMHpOBaHKE MPEICTABICHUS O MPOCTPAHCTBEHHBIX (PUTYypax Kak
0 BOXHEMIIMX MaTEMaTHYECKUX MOJENSAX, MO3BOJIAIOMIMX OMHUCHIBATH U
M3y4yaTh pa3HbI€ SIBJIICHUSA OKPYKAIOUIEro MHpa, 3HAHUE MOHSATHUHHOIO
anmnapara no pazzgeny «CTtepeoMeTpus» yueOHOro Kypca reOMEeTpuu;

(GopMHpOBaHHWE YMEHHUS BIAJETh OCHOBHBIMU TMOHSTUSMU O
MPOCTPAHCTBEHHBIX (UIYypaX M HMX OCHOBHBIMH CBONCTBaMH, 3HAHHE
TeopeM, POpMyJI U YMEHHE UX MPUMEHATh, YMEHHUS J1I0KAa3bIBaTh TEOPEMbI
Y HaXOJUTh HECTAHAAPTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

(opMHpOBaHKE YMEHHMS PaclO3HaBaTh HAa YepTEXKaxX, MOJEIAX U B
pealbHOM MHPE MHOTOTPAaHHUKH W TeJla BpAILECHHS, KOHCTPYHPOBATh
r€OMETPUUYECKUE MOJCIIH;

(¢opMHpOBaHHWE TOHUMAHUSA BO3MOKHOCTH AKCHOMAaTUYECKOIO
MOCTPOEHUSI MaTEMAaTUYECKUX TEOpUH, (POPMUPOBAHUE TTOHUMAHUS POJIH
AKCMOMATHKH MPU MPOBEJACHUH PACCYKICHUN;

dopMHpOBaHWE YMEHHUS BIAJETh METOJAMH JOKa3aTelIbCTB U
QITOPUTMOB  pEUICHWs, YMEHHUS UX  NPUMEHSTh, MPOBOAMUTH
JI0Ka3aTeNIbHbIE PACCYXACHUS B XOJIE€ PEUICHUS CTEPEOMETPUUYECKUX
3aad M 3a3Ja4 C TMPAKTHYECKUM CcojAepxaHueM, (popmMupoBaHue
NpeICTaBlICeHUs O HEOOXOAMMOCTH JI0KA3aTEeNbCTB IMPU OOOCHOBAHHUU
MaTEMaTUYECKUX YTBEPKIECHUH M POJM aKCMOMATHUKUA B MPOBEACHUU
JNEAYKTUBHBIX PacCyKIEHUM;



Pa3BUTHE U COBEPIIEHCTBOBAHNE MHTEUIEKTYabHBIX U TBOPUYECKUX
CIIOCOOHOCTEM oOy4arommxcs, M03HABATENLHOMN AKTUBHOCTH,
UCCJIEIOBATEILCKUX YMEHUW, KPUTHUYHOCTH MBIIIJICHUS, WHTEpeca K
U3YYEHUIO TEOMETPUU;

dopmupoBanre (GYHKIUOHATBHOM TPaMOTHOCTH, PEJIEBAHTHOU
T€OMETPUU: YMEHHUS PpACIO3HABaTh MPOSIBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEalbHBIX KU3HEHHBIX
CUTYallMsIX U TPU M3YUYEHUHU JAPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEl W  3aKOHOMEPHOCTEW, MOJIETUPOBAHMS  PEaTbHBIX
CUTYyallMii, HCCIEAOBAHUS TMOCTPOCHHBIX MOJIENe, HWHTEepIpeTaluu
MOJIYYEHHBIX PE3yJIbTATOB.

OCHOBHBIMH  COZIEpXKATEIbHBIMM  JIMHUSIMU ~ y4eOHOTO  Kypca
«I"'eomerpusa» B 10-11 kmaccax sBusaworcs: «lIpsiMble W TIJIOCKOCTH B
npocTpaHcTBe», «MHuororpanHukuy, «Tema BpamieHus», «BekTopbl u
KOOPJIMHATHI B IPOCTPAHCTBE, «JIBIXKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo DPI'OC COO TtpeboBaHuE «YMETh
OTepUPOBAThH MOHSATUSMUY», PEIIEBAHTHBIMUA T'€OMETPUM Ha YTITyOJIEHHOM
ypoBHe oOydyenus B 10-11 kmaccax, OTHOCHTCA KO BCEM
collepKaTebHBIM  JIMHUSIM ~ y4yeOHOro Kypca, a (opmupoBaHue
JIOTUYECKUX YMEHHMM pacmlpenesieTcss HE TOJIbKO IO COJep:KaTelbHBIM
JUHUSM, HO H 10 Tojxam oOydenus. ConaepxaHue oO0pa3oBaHUA,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjbTaTaM ocBoeHHs DenepaibHO
paboueil  mporpamMmbl, pachpeieNi€éHHbBIM 10 TojaM  OOydeHwus,
CTPYKTYPUPOBAHO TaKUM 0Opa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHIIMITHAIBHBIM BOIIPOCaM 00yUaromuecs: 00paiiaiuch HeOAHOKPATHO.
DTO MO3BOJISIET OPTAaHU30BATh OBJIAJICHUE T€OMETPUUECKUMHU TMOHATUIMHU
M HaBBbIKAMHM TIOCJIEIOBATEIBHO M TMOCTYIATEIbHO, C COOJIIOJICHUEM
OPUHIIMIIA TPEEeMCTBEHHOCTH, a HOBBIC 3HAHUSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX TPEICTABICHUN O0Yy4YaroIUXCs, PacIIUpss U
yrayOnsist €€, o0pasyst MpoYHbIe MHO>KECTBEHHbBIE CBSI3U.

[lepexonq K W3y4YEHHUIO TEOMETPUM Ha YIUIYOJIEHHOM YPOBHE
MIO3BOJISIET:

co3nath ycioBus ans auddepeHnmanuu oOy4eHHs, MOCTPOSHUS
WHIUBUTY AJTbHBIX o0Opa3oBaTeIbHBIX porpamm, o0ecreyuTh
yrayOn€HHOe U3YyYEeHHE TEeOMETPUM KaK COCTaBJISIoNEH ydeOHOTO
npenmera «MaTemaTukay;

MOJTOTOBUTh  OOYYAlOIIMXCS K  TPOJOJDKEHUIO  M3y4YeHUs
MaTeMaTUKu ¢ y4€ToM BbIOOpa Oynymiedt npodeccuu, obecreurBast
IPEEMCTBEHHOCTh MEXy OOITUM U TIPO(hEeCCHOHATBEHBIM 00pa30BaHUEM.

Ha wusydyenme yuebHoro kypca «l'eomerpusi» Ha yriayOiaEéHHOM
ypoBHe otBoauTcst 204 vaca: B 10 kiacce — 102 gaca (3 gaca B Henemnio),
B 11 xmacce — 102 wvaca (3 waca B  HEHEI).



COIEPKAHUE OBYYEHUA
10 KITACC

IIpsiMmble ¥ MVIOCKOCTH B MPOCTPAHCTBE
OcHOBHBIE TOHATUS cTepeoMeTpuu. Touka, MpsiMas, IJIOCKOCTH,

IMPOCTPAHCTBO. [lonsiTue 00 AKCMOMAaTHYCCKOM IMOCTPOCHUN
CTCPCOMCTPHUHN: aKCHUOMBI CTCPCOMCETPHUHN U CIICACTBUA U3 HUX.
BzaumHuoe PaCIIOJIOKCHUC IMPAMBIX B IMPOCTPAHCTBC!

nepeceKarmuecs, napajieibHble W CKPEIIMBAIONIMECS  IpsSMBbIE.
[IpusHaku ckpemuBaromuxcs npsaMbix. [lapamienbHOCTh NPSMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MapalulelibHbIE MPSMbIE B MPOCTPAHCTBE,
napaJyIeIbHOCTh TPEX MPSAMBIX, NapAIEIbHOCTh MPSAMOM U IMJIOCKOCTH.
[TapanensHOe W LEHTpaANIbHOE MPOEKTUPOBAHUE, M300pakeHHue QGuUryp.
OcHOBHBIE CBOMCTBa THapaJlieIbHOTO MNpPOEKTUpOBaHUsA. M3o00paxeHue
buryp B mMapajuieIbHOM TMPOEKIUU. YTIbl C COHAIpPaBJICHHBIMU
CTOPOHAMH, YTrOJl MEXIYy NpsAMBIMH B mpocTpaHcTBe. I[lapanmnenbHOCTh
IJIOCKOCTEN: MapajUieibHbIE IIJIOCKOCTH, CBOWCTBA MapajuieNIbHBIX
wiockocte. Ilpocreiime nmpocTpaHcTBEHHbIE (DUTYpPHI HA TIIIOCKOCTH:
TeTpa’ap, NapajuieNenuIe], HOCTPOCHHE CEUCHU.

[leprieHIUKYISIPHOCTh MPSIMON M IUIOCKOCTH: TMEPIICHANKYISIPHBIC
IpsIMbIE B TIPOCTPAHCTBE, MPSIMbIC MapajuiebHbIE U TEPICHIUKYIISPHBIC
K IUIOCKOCTH, MPU3HAK MEPHEHIUKYJIIPHOCTA NPSIMOM U IUIOCKOCTH,
TeOpeMa O NpsIMOM NEPHNEHIUKYISPHOW IIOCKOCTH. OpTOroHanbHOE
NpoeKTUpoBaHue. [IepreHIuKyIIAp U HAKJIOHHBIC: PACCTOSTHUE OT TOYKHU
710 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOU JI0 TIJIOCKOCTH, MPOEKIHS (PUTYPHI

Ha  IUIOCKOCTh.  llepneHAuKyJIApHOCTP  IUIOCKOCTEW:  IIPU3HAK
NEPIICHAUKYJIPHOCTH  ABYX  IUIOCKocTed. Teopema 0  TpEX
NEPIICHAUKYJIpax.

Yrael B NPOCTPAHCTBE: YroJd MEXAY HPAMOM U IUIOCKOCTBIO,
JBYTPAaHHBIM yTOJI, IUHENHBIA YIOJ ABYTPAHHOIO yria. TpéEXrpaHHbIA U
MHOTOrpaHHble yriibl. CBOMCTBA IJIOCKMX YIJIOB MHOTOTPAHHOIO YTJIA.
CBoiiCTBa TUIOCKUX U JIBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl
KOCUHYCOB U CUHYCOB JUJIsl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buabl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpanHuka. Ilpusma: n-
yrojbHas mpu3Ma, TpsiMasi U HAKJIOHHAas TpPU3MbI, OOKOBas W TOJIHAS
IIOBEPXHOCTh IIPU3MBL. [Tapaiuenenunen, IIPSIMOYTOJIbHBIN
napajuiesenunes U ero cpoicrsa. Kparwaiiine myTh Ha IOBEPXHOCTHU
MHororpaHHuka. Teopema Oiinepa. IlpocTtpaHcTBeHHas Teopema
[Mudaropa. [Mupamuma: N-yroynbHas nupamMuja, MpaBuibHas U yCEUEHHAS
nupamubl. CBolcTBa péOep M OOKOBBIX IPaHEH MPaBUILHOU MUPAMHUIBIL.
[IpaBusibHBIE MHOTOTPAaHHUKH: IIPAaBWJIbHAS NIpU3Ma U IIpaBUJIbHAS
NUpamMuja, NpaBWIbHAs TPEyrojibHasg MHpPaMUIa W OPaBUIbHBIN
TeTpadnp, KkyO. IIpencraBneHue O TNPaBWIBHBIX MHOTOTPAaHHUKAX:
OKTa’aAp, TOACKAdAP U UKOCAdP.

Brluucnenue 3J€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMaroHaid,
yrabl. [Inomans 60KOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTH MPSIMOUN
MPU3MBI, TUIOMIAJhL OCHOBAHHWM, TeopeMa O OOKOBOM TOBEPXHOCTH
npsMoil mpu3Mmbl. [lmomans OOKOBOM TOBEPXHOCTH M TOBEPXHOCTH
MPaBUJIILHOW MUPAMHUJIbI, TEOPEMA O IUIOLIAIN YCEUEHHOU MUPAMU/IBL.



CummeTpusi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUU MPaBUIbHBIX
MHOTOrpaHHUKOB. CHUMMETpUsi B  MpaBUJILHOM  MHOTOTPaHHUKE:
CUMMETpHUSl  TapaUlesieNue/la, CUMMETPHUS TMPABWIBHBIX  TPHU3M,
CUMMETpPHUS TPABUIBLHOM MUPAMU/IBI.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

[loHsiTUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA
HEHYJIEBOIO BEKTOpPa, BEKTOPHl KOJUIMHEApHbIEC, COHAMpAaBICHHBIE WU
IPOTHUBOIIOJIOKHO  HAMpABIIEHHbIE BEKTOPhl. PaBEeHCTBO BEKTOPOB.
JleficTBUS C BEKTOpaMHU: CJIOKEHHWE M BBIYMTAHHE BEKTOPOB, CymMMa
HECKOJIBKUX BEKTOPOB, YMHOXEHHE BekTopa Ha uwmcio. CBoiicTBa
cJoXeHus: BeKTopoB. CBoWcTBa YMHOKEHHUS BEKTOpa Ha uncio. [lonsTue
KOMIUJIaHApHbIE BEKTOpHI. [IpH3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamienenunena. Teopema O pa3ioKEHUU BEKTOpa MO TPEM
HEKOMILJIaHApHBIM BekTOpaMm. l[IpsiMmoyroibHas cucTeMa KOOpJIMHAT B
npoctpancTBe. Koopaunater BekTopa. CBsi3b MEXAY KOOpAMHATAMHU
BEKTOpa M KOOpJMHATAMU TOYEK. YTOJ MEXIy Bekropamu. CKalspHoe

IIPOU3BEIEHUE BEKTOPOB.
11 KJIACC

TeJsia BpalmeHus

[TonsiTus: UIHHAPUYECKast MMOBEPXHOCT, KOHUYECKast
MOBEPXHOCTh, cepruuecKkasi MOBEPXHOCTh, 00pa3ylonue MOBEPXHOCTEH.
Tena BpameHus: UUIMHAP, KOHYC, YCEUEHHBINM KOHYyC, cdepa, miap.
B3auMHoe pacnosioskeHune cdepbl U MIOCKOCTH, KacaTelbHasi MIOCKOCTh
kK cohepe. M3o0paxkenue Ten BpalieHUss Ha IUIOCKOCTH. Pa3Béprka
UINHAPA U KoHyca. CummeTpus cdepsl U mapa.

O0bEéM. OcHOBHBIE CBOMCTBa 00BEMOB Tei. Teopema 00 00bEME
IPSIMOYTOJILHOTO MapajuieNienuiena u cieactsus us He€. O0bEM mpsimoit
Y HAKJIOHHOW MPHU3MBI, IWIMHAPA, TUpaMuabl U KoHyca. O0BEM mmiapa u
IApOBOTO CErMEHTA.

KomOuHanuu Ten BpamieHuss W MHororpaHHukoB. [Ipusma,
BIIMUCAHHAsI B IIWJIMHJpP, OINHKCaHHas OKojo uuiuHApa. [lepecedyeHue
chepsl U mapa ¢ MmIOCKOCThi0. Kacanue miapa u chepsl MIOCKOCTHIO.
[lonsiTue MHOTOTpaHHUKA, OMHCAHHOTO OKOJIO  cdepbl, cdepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIH TEJIO BPAICHUS.

[Tnomane MOBEPXHOCTH HUIMHIpPA, KOHYCA, MJIOMmaas chepbl U e
gacteil. [logoOue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, TUIONIAICH
noBepxHOCTeH Moao0HBIX puryp. IIpeodbpasoBanue mop00us, TOMOTETHS.
Pemenve 3amad Ha MIOCKOCTH C MCIOJB30BAHUEM CTEPEOMETPUUYECKUX
METOJIOB.

[TocTpoenue cedyeHuii MHOTOTPAHHUKOB U TEJ BpAICHUS: CEUCHUS
nuauHApa (MapajulelbHO W MEPHEHANKYJSIPHO OCH), CEUEHHUs KOoHyca
(mapanienbHble OCHOBAHWIO U TMPOXOSIINE Yepe3 BEPIINHY), CEUCHUS
mapa, METOJIbl TOCTPOCHHS CEYSHUI: METO/I CJIEIOB, METO/] BHYTPEHHETO
MIPOEKTUPOBAHMSI, METOJ] TIEPEHOCA CEKYIIIECH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bexropsr B mpocTtpanctBe. Oniepaniuu Haja BeKTopaMu. BekTopHoe
YMHOXeHHE  BEKTOpoB.  CBoWCTBa  BEKTOPHOTO  YMHOXEHHUSI.
[IpssmoyronbHast cuctemMa KOOpAWHAT B TpocTpaHcTBe. KoopauHaTel
BekTopa. Pasnokenue Bektopa mo 0Oasucy. KoopawmHaTHO-BEKTOpPHBIN
METO/I TP PEIICHUN TEOMETPUUECKUX 3a]1aY.



JABUKEeHMSI B MPOCTPAHCTBE

JBuxenus: mpoctpancTBa. OToOpakeHus. [[BUkeHUsS U paBEHCTBO
buryp. OOmue cBoiicTBa NBWXEHUW. Buabl NBMKEHUN: MapaijieabHbIN
NEPEHOC, LICHTPAJIIbHAS CUMMETpHUS, 3€pKajbHas CUMMETPHUS, HOBOPOT
BOKpyr mpsiMoil. IlpeoOpazoBanust nmomobus. Ilpsimas u cdepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA YYEBHOI'O
KYPCA «(I'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHbB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxaanckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTh TPAXTAHCKOW IO3UIIMKM OOYyYaroIerocs Kak
aKTUBHOIO M  OTBETCTBEHHOI0 WI€HAa POCCHUHCKOro  OOIIECTBA,
npeACTaBIeHHEe O MaTeMaTHYeCKMX OCHOBax (PYHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHHH, MPOIEAYp TI'pa)kIaHCKOro OOIIecTBa
(BBIOOpBI, OMPOCHI M JAPYroe), YMEHHE B3aMMOJICKCTBOBATh C
COITMAJIbHBIMA HHCTHUTYTaMH B COOTBETCTBHU C HX (PYHKIHAMU H
Ha3HAYCHUEM;

2) naTpuoOTHYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh POCCHUUCKON TpaKJaHCKOW HJICHTUYHOCTH,
YBOKEHHS K TPOIUIOMY M HACTOSIIEMY POCCHHCKOM MaTEeMaTHKH,
IICHHOCTHOE OTHOIIEHHUE K JIOCTHKEHUSIM POCCUUCKUX MATEMAaTUKOB U
POCCHICKOM MaTeMaTUYECKOM IIKOJIbI, UCIIOJIb30BAHUE ATUX JOCTHKEHUMN
B JIPYTUX HayKaxX, TEXHOJIOTHAX, chepax SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHHE  JYXOBHBIX  IIEHHOCTEH  pPOCCHICKOTO  Hapoja,
c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, dTUYECKOTO IMOBEIACHUS,
CBSI3aHHOTO C MPAKTHYSCKUM TPUMEHCHHEM JOCTH)KCHUH HayKh U
NEATEIIBHOCThIO YYEHOTO, OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE
YCTOMYHMBOTO OYyayIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHE:

ACTETUYECKOE  OTHOILICHHWE K  MHpPY, BKIIOYasi  ICTETUKY
MaTeMaTHYCCKHX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJa4, pelICHUH,
pacCyXJeHUW, BOCIPUUMYUBOCTH K MAaTEeMaTHYECKUM  acIIeKTaM
Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTh YMEHUSI PUMEHSITh MaTeMaTHYCCKUE 3HAHUS B
MHTEpecax 30pOBOrO M 0e30MacHOro olOpa3a KU3HU, OTBETCTBEHHOE
OTHOILICHUE K CBOEMY 310POBBIO (3mopoBoe MUTaHHE,
cOaaHCUPOBAHHBIN PEXXUM 3aHATUH W OTIbIXa, peryyisipHas dhu3udecKas
aKTUBHOCTH),  (PM3MUECKOE  COBEPIICHCTBOBAHWE TPH  3aHATHAX
CIIOPTUBHO-03/I0POBUTEIBHOUN €SI TETbHOCTHIO;

6) TpynoBoe BociuTaHuUeE:

TOTOBHOCTH K TPY/ly, OCO3HAaHUE IIEHHOCTHU TPYIOJIIO0US, HHTEPEC K
paznmuHbIM cepaM TPodheCCHOHAIBHOW ACATEIbHOCTH, CBS3aHHBIM C
MaTeMaTUKOW U €€ MNPUIIOKCHHSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oynmymiei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC
JIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTEMAaTHUECKOMY OOpa30BaHUIO U
caMOOOpa30BaHMI0 HAa TPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K
AKTUBHOMY YYaCTHIO B PCIIEHUU MPAKTUYECKHUX 3a7a4 MATeMaTHUYECKOU
HaIPaBJICHHOCTH;

7) 3K0JIOrHYeCcKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYpbl, TOHUMaHUE
BIUSHUS  COI[MAJIbHO-DKOHOMHUYECKUX  MPOILIECCOB HA  COCTOSIHUE
MIPUPOJTHOW M COIMAIBHOM Cpejbl, OCO3HAHME IJI00aIbHOIO0 XapakTepa



AKOJIOTMYECKHUX MPOOJIeM, OpPUEHTAIUS Ha TPUMEHEHUE MaTEMaTUUECKUX
3HAHUW IS pEIIeHUs 3a7ad B 00JIACTHM  OKpY)KAlolIeH Cpenpl,
MJJAHUPOBAHUE TMMOCTYNKOB M OLIEHKU WX BO3MOMKHBIX IOCJICACTBUU IS
OKPY’KaroIleH Cpeibl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHU, COOTBETCTBYIOIIIETO
COBPEMCHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW IPaKTHKU,
MOHUMAaHHE MaTeMaTHYeCKOM HaykKu Kak cdepbl dYeIOBEYECKOU
NEATEeIbHOCTH, OTaroB €€ pa3BUTHS W 3HAYUMOCTH JUISi Pa3BUTHUS
IMBUIN3AIlMY, OBJAJEHHE S3BIKOM MAaTEMaTUKH M MaTeMaTHYECKOH
KyJIbTYpOH KaK CpPEJICTBOM IIO3HAHHUS MHpPA, TOTOBHOCTh OCYIIECTBIISIThH
IIPOCKTHYIO W HCCIEI0BATEIbCKYIO JCATEILHOCTh WHIWBUAYAJIbHO U B
rpyIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3naBaTeibHbIE YHUBEPCAIbHbIE YUeOHbIE /1eifiCTBUS

ba3zoBblie 1ornyeckue AecTBUA:

BBISIBIISITH W XapaKTepU30BaTh  CYIIECTBEHHbIE  MPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, MOHSATUN, OTHOIICHUN MEXKIY TMOHATUSIMH,
dbopMynHpOBaTh ONpPECICHUs TTOHITHI, YCTaHABIUBATh CYIIECTBEHHBIN
NpHU3HAK KJIacCU(pUKAIMKU, OCHOBAHUS JJisi OOOOIIEHHS W CpaBHEHHS,
KPUTEPUH MPOBOJAUMOTO aHAIIN34;

BOCIIPUHUMATh, (POPMYJIHMPOBATH W MPEOOpPa30OBbIBATH CYKIICHUS:
YTBEPAUTEIbHBIE W OTpPUIIATENIbHBIC, €IWHUYHBIC, YaCTHbIE U OOIue,
YCIIOBHBIE;

BBISIBIISITh  MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTuBOpeursi B (pakTax, JAaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSX,
npenjiaraTh ~ KPUTEpPUHM  JJI1  BBIABJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTHUBOPEUNI;

JIeaTh BBIBOJIBI C MCIOIB30BAHUEM 3aKOHOB JIOTUKH, JIETyKTUBHBIX
Y MHAYKTHUBHBIX YMO3aKJIFOUCHUM, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITEIPHO JIOKA3aTENhCTBA MAaTEMaTHYECKUX
YTBEPKJICHUM (TPSMBIE U OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIIUIO,
IPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh CHOCO0 pemieHus ydyeOHOW 3amauu  (CpaBHUBATH
HECKOJIbKO BAapUAHTOB pEIICHUs, BHIOMpATh HanbOojee MOAXOMSIINNA C
y4€TOM CaMOCTOSITENIbHO BBIJICICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebCcKue 1eCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCJIENOBATEIbCKUM WHCTPYMEHT
Mmo3HaHus, (HOPMYJIUPOBATH BOIPOCH, (PUKCHUPYIOIIKE MPOTHUBOPEUHE,
nmpo0JemMy, YCTaHaBIIMBAaTh UCKOMOE U JIaHHOE, (DOPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOJIUTH  CAMOCTOSITEIPHO  CIUIAHUPOBAHHBIM ~ DKCIIEPUMEHT,
WCCJICIOBAHWE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
0o0beKTa, SIBJICHHS, TPOIECCA, BBHIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BeKTaMHU, SIBJICHUSIMU, MPOIECCAMU;

CaMOCTOSATENbHO  (HOpMyIHUpPOBaTH OOOOIICHUS W BBIBOJBI TIO
pe3ynbTaTaM MPOBEAEHHOTO HAOIOJIEHUS, WCCIEIOBAaHUS, OIICHUBATH
JI0OCTOBEPHOCTH MOJYUYECHHBIX PE3YyIhTaTOB, BHIBOJIOB U 0000IIIEHNUI;



IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE IIpollecca, a TaKKe
BBIIBUTATH MPEIOJIOKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBHUSIX.

Pabora ¢ undpopmaumeii:

BBISIBIISIT JI€PUIIUTHL WH(GOPMAIMKU, JaHHBIX, HEOOXOIUMBIX IS
OTBETa Ha BOMPOC U JIJIS PEIlICHUs 3a/1a4K;

BbIOMpaTh WHGOPMAIMI0O U3 HUCTOYHUKOB PA3JIMYHBIX THIIOB,
aHAJIN3UPOBaTh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(POpMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEACTaBICHUS;

CTPYKTYpPUpPOBaTh HH(OpMAIUIO, TPEACTaBIATh €€ B Pa3IUYHBIX
dbopmax, WILTIOCTPUPOBATh TpadUUIECcKH;

OLICHUBATh  HAA&KHOCTh HMHGOPMAIMM MO  CAMOCTOSITEIBHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIE TeHCTBHS

OO0menmne:

BOCIIPpUHUMATh U (OPMYIMPOBATh CYXKACHUS B COOTBETCTBUM C
YCJIIOBUSIMH U LIEJISIMH OOIIEHUS, ICHO, TOYHO, TPAaMOTHO BBIpakKaTh CBOO
TOYKY 3PEHHS B YCTHBIX M ITUCbMEHHBIX TEKCTaX, JIaBaTh MOSCHEHUS I10
X0y peIIeHUs 3a1a49l, KOMMEHTHPOBATh MOJIYUYCHHBIN PE3yiIbTaT;

B XOJIe 00CYXKJICHHS 3a7aBaTh BOIIPOCHI 0 CYIIECTBY 00CYK1aeMOM
TeMBbI, TTPOOJIeMBbI, peIIacMOi 3a/laud, BBICKA3bIBaTh HJEH, HallCJICHHBIC
Ha TIOMCK PEIICHMS, COIMOCTABIATH CBOU CYXKICHUS C CYXKISHUSIMHU
JIPYTUX YYaCTHHKOB Juajora, OOHApy>KHMBaTh pa3jIudUe M CXOICTBO
MO3UIIMH, B KOppeKTHOH dopMe (GopMyIupoBaTh pPa3HOIIACHS, CBOU
BO3PAKCHHS;

NPEACTaBIATh PE3yJbTaThl PEIICHHS 3aJaud, dSKCIEPHUMEHTA,
UCCIIEIOBAHUsI,  IIPOCKTa,  CaMOCTOSITEIbHO  BBIOMpaTh  (opMmar
BBICTYIUICHHUS ¢ YIETOM 3aJ1a4 MPE3CHTAIIMH U 0OCOOCHHOCTEHN ayIUTOPHH.

PeryasiTuBHbIC YHUBeEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

COCTaBJISITh IUJIAH, AJITOPUTM PEIICHUs 3aJlayd, BHIOMPATh CIOCO0
pemieHUsT ¢ Y4ETOM  UMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUpPOBAaTb U KOPPEKTUPOBATh BapUAHTHI
penieHuit ¢ yaéToM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb, 3MOUMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh HABBIKAMHU TI03HABATENHHON pedieKcur Kak OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUUA U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB,
BJIQJCTh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISL —TIpoiecca M
pe3yJabTara peueHusl MaTeMaTUIeCKOM 3a/1auu;

PEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PELICHUU
3a7]a4d, BHOCUTH KOPPEKTHUBBI B JIESTEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEILCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBUE PE3yJIbTATa IIEJIU U YCIOBHUSIM, OOBSICHATH
MPUYUHBI TOCTHKECHUSI WM HEAOCTHXKEHUSI PE3YyJIbTAaTOB JEATEIbHOCTH,
HaXOJIUTh OMMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEJILHOCTD:

MOHMMAaTh W  UCIOJb30BaTh MPEUMYIIECTBA KOMAHJHOU H
WHIUBUyIbHOW pabOThl MPHU PEIIeHUH y4eOHBIX 3aja4, MPUHUMATH
LEJIb  COBMECTHOW  JEATEIIbHOCTH, IUIAHUPOBATH  OPTAHU3ALUIO
COBMECTHOM pabOThI, pacmpenensaTh BUAbI padOT, IOTOBApUBATHCH,



oOCy)KJIaTh TIpoIlecC H  pe3yiabTaT paldoThl, 00001IaTh MHEHHS
HECKOJIBKHUX JTFO/ICH;

y4acTBOBaTh B I'PYNMOBBIX (opMax paboThl (0OCyxaeHus, OOMEH
MHEHHH, «MO3TOBBIE IITYPMBD» M MHBIC), BBIMOJHATH CBOIO YaCcTh PabOTHI
M KOOPJIWHUPOBATH CBOM JCUCTBHA C JPYTHMH YICHAMH KOMAH]IBI,
OIICHMBATh Ka4eCTBO CBOETO BKJa/a B OOIIMHA MPOAYKT MO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

IHPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

CBOOOJTHO OIEPUPOBATH OCHOBHBIMU TMOHSITUSMU CTEPEOMETPUU
Opy  pElIeHWHM 33Jad U MPOBEJECHUUM  MAaTeMaTUYECKHX
paCCyXICHUN;

IPUMEHSTh aKCUOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX TMpPU
pEIICHUN T€OMETPUUECKUX 3a/1a4;

KJacCu(UIIMPOBATh B3aUMHOE  PACMOJOKEHHE TMPAMBIX B
IPOCTPAHCTBE, IUIOCKOCTE B TMPOCTPAHCTBE, TMPSAMBIX U
IUIOCKOCTEN B MMPOCTPAHCTBE;

CBOOOJTHO OIEPUPOBATH IMOHATUSIMH, CBSI3aHHBIMU C YyTIJamMu B
IPOCTPAHCTBE: MEXIY MPSIMBIMAU B TIPOCTPAHCTBE, MEXKIY
IIPSIMOM U IJIOCKOCTBIO;

CBOOOJTHO  OMEpPUPOBATH  MMOHSATUSMH,  CBA3AHHBIMH  C
MHOTOI'paHHUKaMU;

CBOOOJTHO pacIiO3HAaBaTh OCHOBHBIE BHUJIbBI MHOTOTPAHHUKOB
(mpuszma, nupaMuIa, TPsIMOYTOJIbHBIN Napaijiesienune, Kyo);
KJ1acCu(UIIMPOBATh MHOTOTPAHHUKHU, BBHIOMpPAsi OCHOBAHUS JIJIs
KJ1accuUKaIuu;

CBOOOJTHO OIEPUPOBATH MOHSTHIMHU, CBS3aHHBIMH C CEUECHHUEM
MHOTOTPaHHUKOB TIOCKOCTHIO;

BBITIOJIHATh MapajuleibHOe, IEHTPAIbHOE M OPTOTOHAIBHOE
NpPOEKTHUpOBaHUE  (QUTYp  HA  IJIOCKOCTh,  BBIMOJHSTH
U300pakeHus PUryp Ha MIIOCKOCTH;

CTPOUTh CEYEHHS MHOTOTPAaHHUKOB PA3JIMYHBIMU METOJIaMU,
BBITIOJIHATHh  (BBIHOCHBIE) IUIOCKUE YEPTEKH U3 PHUCYHKOB
POCTHIX 00BbEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;
BBIYHCIIATH TUJIOMAN MMOBEPXHOCTE MHOTOTPAHHUKOB (MIPU3MA,
nupamMmuaa), TEOMETPUUYECKUX TeJl ¢ TpUMEHEeHueM GopMy;
CBOOOJTHO  OINEpPUPOBATh  TOHATHSIMU: CUMMETpHUSI B
IPOCTPAHCTBE, IIEHTP, OCh U TUIOCKOCTh CHUMMETPHUH, IIEHTP, OCh
U TUIOCKOCTh CUMMETPUU (DUTYPHI;

CBOOOJHO  ONEPHPOBATH  TOHITHUSMH, COOTBETCTBYIOIUMU
BEKTOpaM U KOOpPJIMHATAM B MPOCTPAHCTBE;

BBITIOJHSITH ICUCTBUS HAJI BEKTOPAMH;

peraTh 3a7a4M Ha TI0Ka3aTeIhCTBO MATEMATHIECKUX OTHOIICHUIN
1 HaXO0XJICHUE T€OMETPUUECKUX BEITUYNH, TPUMEHSIS U3BECTHBIC
METO/bI MPU PEIICHHH MAaTEMATUYECKUX 3a]1ay MOBBIIICHHOTO U
BBICOKOTO YPOBHS CIIOKHOCTH;

MPUMEHSThH MPOCTEHIINE TPOTPaAMMHBIC CPEJICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI npu peIIeHuH
CTEPEOMETPUIECKUX 3a71aY;



W3BJICKATD, peoOpa3oBLIBATH u MHTEPIPETUPOBATH
uH(pOpMaIMIO 0 TPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (GUTYpaX,
MPEJCTABICHHYIO Ha YepTeXaxX U pUCYHKaX;

NPUMEHATH TOJYYECHHbIC 3HAHMWS Ha MPAKTHKE: CPABHUBATH U
AHAJIM3UPOBATh pEAIbHBIE CUTyallud, NPUMEHSATh H3yYCHHBIC
MOHATUS B MPOILECCEe IOHWCKA PEIICHUS MaTeMaTU4YeCKU
chopMyIMpOBaHHON  MPOOJIEMBbI, MOJICTUPOBATh  peabHbIC
CUTyallud Ha $3bIKE T'E€OMETPHUM, HCCIIEIOBaTh MOCTPOCHHBIC
MOJIETIA C UCTIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUIA U TEOPEM,
amrapara ajareOpbl, pelaTh TPakTHUECKUEe 3a7a4M, CBA3aHHBIE C
HaXO0XJCHUEM F€OMETPUUECKUX BEJINYHH;

UMETh TIPEJACTaBJICHHS 00 OCHOBHBIX JTalax pPa3BUTHS
reOMETPUU KaK COCTaBHOM dYacTH (PyHIaMeHTa pa3BUTHUSA
TEXHOJIOTUH.

K xoniry 11 kiaacca oOyyaromuiicss HAyquTCs:

CBOOOJTHO  OMEpPUPOBATH  MOHSATUSMH,  CBA3AHHBIMH  C
UIMHAPUYECKON, KOHMYECKOU U chepruuecKoi MOBEPXHOCTAMH,
OOBSACHSTH CIIOCOOBI TTOJTYYECHHUS;

ONEPUPOBATh MOHATHUSIMHU, CBSI3AHHBIMU C TEJIAMHU BpAICHUS:
UIUHAPOM, KOHYCOM, Chepoii U apoM;

pacrno3HaBaTh Tella BpalleHus (HUIUHAp, KOHYC, cdepa U map) u
OOBSACHSTH CIIOCOOBI TTOJIYYECHHUS TEJl BPAIICHUS;
KJaccu(UIMPOBaTh  B3aMMHOE  pacmlojiokeHue chepel U
IIJIOCKOCTH;

BBIYUCIIATh BEJMYHMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEN
BpaIieHus, 00bEMbI U TUIONIAJAN TOBEPXHOCTEH MHOTOTPAaHHUKOB
U TEJI BpallleHUs, TEOMETPUYECKUX TeJl C MPUMEHEHHEM (HOpMYIT,
CBOOOJTHO  OMEpPUPOBATH  MMOHSATUSMH,  CBA3AHHBIMH  C
KOMOWHAIMSIMA ~ T€JI  BpalleHUs U  MHOTOTPAHHHUKOB:
MHOTOTPAaHHUK, BIHUCAaHHBIM B cdepy M OMUCAHHBIM OKOJO
cdepsl, chepa, BliMcaHHAs B MHOTOTPAaHHUK WJTU TEJIO BPAIICHHUS;
BBIYUCIISATh COOTHOIICHUS MEXK]Y IUIOIIAIIMH MOBEPXHOCTEN U
00BEMaMH TTOJIOOHBIX TEIT;

U300pakaTh W3y4yaeMble (UTYPBI, BBINOJHATH (BBIHOCHBIC)
TUTOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BUIT
CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJ BPAIICHUS;
U3BJIEKATb, UHTEPIIPETUPOBATH u npeoOpa3oBbIBATh
UHGOPMAIUIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax,
IPEACTaBICHHYIO Ha YEPTEKAX U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;
BBIMIOJIHATH ONEpallMy HAJl BEKTOPaMU;

3a7aBaTh IUIOCKOCTh YPAaBHEHHEM B JICKAPTOBOM CHCTEME
KOOPJUHAT;

peuaTh TeOMETPUYECKUE 3aJa4ll Ha BBIYHUCIICHHE YIJIOB MEXIY
MPSIMBIMH U TUIOCKOCTSIMU, BBIYHUCIIEHUE PACCTOSIHUN OT TOYKH J10
ILUIOCKOCTH, B ILIEJIOM, HA ITIPUMEHECHUE BEKTOPHO-KOOPIUHATHOIO
METO/Ia [IPU PEIICHUU;

CBOOOJTHO OTIEpUPOBATH MOHATHUSMU, CBSI3aHHBIMU C JBIKEHHUEM
B IPOCTPAHCTBE, 3HATh CBOMCTBA ABUKCHUN;

BBITIOJTHSTH H300paKEHUSI MHOTOTPAHHUKOB U TEJ BPAIICHUSI TIPU
MapaJUICIIbHOM MIEPEHOCE, IEHTPAIbHOM CUMMETPHUH, 3€PKATbHON



CUMMETpPHUH, MPU TOBOPOTE BOKPYT MPSMOM, MpeoOpa3zoBaHUs
11010014

CTPOUTH CEUYCHHUS MHOTOTPAaHHUKOB M TEJl BpaIlEHUS: CCUCHHS
nUIuHApa (TapajuielbHO W TMEPICHAUKYISIPHO OCH), CEUCHHS
KoHyca (TapajuliesibHble OCHOBAHHUIO M MPOXOJSIINE Yepe3
BEPIINHY), CCUCHUS 111apa;

UCIIOJIb30BaTh METOJIBI TOCTPOCHUS CEUYEHUN: METOJ| CIIE/OB,
METOJ BHYTPEHHETO MTPOSKTUPOBAHMS, METO]I ITIEPEHOCA CEKYIICH
INIOCKOCTH;

JTIOKa3bIBaTh FT€OMETPUUYCCKHUE YTBEPIKICHHUS;

IPUMCHSITh TCOMETPUYECKHUE (haKThI VTS pelieHust
CTEPEOMETPUYCCKUX 3aJ1ay, MPEANoJarariuX HECKOJbKO IIaroB
pelieHus, €ClIM YCJIOBUSA TPUMEHEHHUS 3aJaHbl B SBHOM W
HEsSABHOU dopme;

pemiaTh 3a7a4M Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUM
Y HaXO0XKJICHUE T€OMETPUUCCKUX BEITUYNH;

OPUMEHSTh  IPOTrpaMMHBIC  CpPEJACTBA M DJEKTPOHHO-
KOMMYHHUKAIIMOHHBIC CHCTEMBI npu pelieHuu
CTEPEOMETPUICCKHX 3a/1aY,

IPUMEHSTH TIOJyYCHHBIC 3HAHUS Ha MPaKTHKE: CPaBHUBATh,
aHaJIM3UPOBaTh M OLICHUBATh peajbHbIE CUTYyallud, NMPUMEHSTh
W3YUYEHHBIC TOHATHS, TEOPEMBbI, CBOMCTBAa B IIPOIECCE IMOMCKa
pelieHuss MaTeMaTH4YecKu CHOPMYJIUPOBAHHOW  MPOOJIEMBI,
MOJICTMPOBAaTh pPEalbHBIC CHUTyalldd Ha S3bIKE TIE€OMETPHHU,
HCCIIEIOBATh  IOCTPOCHHBIE  MOJICIM C  HCIOJIb30BaHUEM
rCOMETPUYCCKHUX MOHITUH U TEOpeM, ammapara aareopsl, peniaTh
IPaKTHYECKHE 3a1a4Hu, CBSI3aHHBIE c HaXO0KJIEHUEM
r€OMETPUYCCKHUX BEJIMUUH;

UMETh TIPEACTaBICHHS 00 OCHOBHBIX JTalax pPa3BHTHSA
rCOMETPUU KaK COCTaBHOM dYacTH (yHIaMEHTa pa3BUTHUSA
TEXHOJIOTUH.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KITACC
KosaunuyectBo 4yacos
Ne HaumeHnoBaHue pa3ieiioB DJIeKTpOoHHbIe (LM (ppoBbIE)
KoHTpoJibHbIE IIpakTHYeckue
/1 | ¥ TeM NPOorpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoTshI
1 BBenenue B crepeoMeTpuio 23 1
5 B3aumHoe pacnionoxxenue 6 1
IIPSIMBIX B IPOCTPAHCTBE
[TapamienpHOCTD MPSMBIX U
3 IUIOCKOCTEH B 8
IIPOCTPAHCTBE
IlepnieH IUKYIAPHOCTD
4 IPSAMBIX U IIJIOCKOCTEHN B 25
IIPOCTPAHCTBE
VYTIisl U pacCTOSHUS 16 1
MHoOrorpaHHuku 7 1
Bexkrops! B IpocTpaHcTBE 12
8 [ToBTOpeHwue, 06001IeHUE U 5 5
cucTeMaTru3anus 3HaHUN
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 [TPOTPAMME




11 KITACC

HaumenoBanue
pa3aesioB U TeM
MPOrpamMMbI

Ne
n/n

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoTshI

JyekTpoHHbIE (HU(PPOBBIE)
o0pa3oBaTe/ibHbIE PeCYPChI

AHanutnyeckas
reoMeTpus

15

IToBTOpEHME,
00001IeHNE 1
cucTeMaTu3anus
3HAHUU

15

O0BéEM

MHOTr'OrpaHHuKa

17

4 Tena Bpamenus

24

IImomamn
MIOBEPXHOCTHU U
00BEMBI KPYTJIBIX
Tel

6 JIBYOKeHUS

[ToBTOpEHME,
00o0meHne u
CUCTEMaTH3aIus
3HAHUU

17

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102







HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE IIpaBUIIA
M300paKeHUs Ha PUCYHKE
IUIOCKOCTH, MapaJlIeIbHBIX
PSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

ITonsTHA cTepeomeTpun:
TOUKa, MpsiMasi, MII0CKOCTb,
npocTtpancTBO. OCHOBHBIE
IpaBHJia U300paKeHMsI Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX MPSAMBIX
(OTpe3KOB), CepeIUHBI
oTpe3Ka

ITousTHs:
MepECEKAIINECS
IJIOCKOCTH,
MepECEKAIOIINECS IIpsAMas U
IUIOCKOCTbD;
MOJTYNPOCTPAHCTBO

Ilousarus:




IepeceKaroIuecs
MJIOCKOCTH,
nepeceKaroIuecs npsmas u
IJIOCKOCTb;
MOJIYTIPOCTPAHCTBO

MHOrorpaHHukH,
n300pakeHre MPOCTEUIINX
IPOCTPaHCTBEHHBIX (HUTYD,
HECYUIECTBYIOIUX
00BEKTOB

MHoOTrOrpaHHuKH,
M300paxeHue MPOCTEHIINX
MPOCTPAHCTBEHHBIX (UTYD,
HECYLIECTBYIOLIUX
00BEKTOB

AxcuoMel CTCPCOMECTPHUH U
INEPBLIC CIICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIEJCTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U
MIEPBBIC CIICJICTBUSI 3 HUX.
CriocoObI 3a1aHUS TIPSIMBIX
U IJIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HaueHus IPSIMBIX U
IUIOCKOCTE




10

N3o0paxkenue ceueHuit
nUpaMuIbl, KyOa u
MIPU3MBI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakenue
MePECEUCHUS TIOJTYUEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMU LIBETAMHU

11

N3o0pakenune ceueHuit
NUpPaMU/JIbL, KyOa 1
IPU3MBI, KOTOPbIE
MIPOXOJIAT uepes3 ux péopa.
N300paxkenue
NEpPECEYECHUS MOTYYEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MIOCTPOEHHBIX CEYECHUN
pa3HbIMU LIBETaMU

12

N3o0paxeHne cedeHuit
MUpaMUJIbI, KyOa u
IMPU3MBI, KOTOPbIC
MPOXOJAT uepe3 ux peéopa.
N3o0paxenune
NEPECCUCHU MOJTYIYCHHBIX
IIJIOCKOCTEH.




PackpammBanue
MMOCTPOEHHBIX CEUEHUH
pa3HBIMU LIBETAMHU

13

N3o0paxkenue ceueHuit
nUpamMuIbl, Kyda u
MPU3MBI, KOTOpbIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakeHue
MepECEUCHUS TIOJTYUEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMH IIBETAMHU

14

Meron cnenoB st
MOCTPOEHUS CEUCHUI

15

Meron cnenos ais
MIOCTPOEHUSL CEUCHUM.
CBolicTBa nepeceyeHmi
HPSIMBIX U IIJIOCKOCTEN

16

Merog cienoB aiis
MIOCTPOEHUS CEUCHUM.
CBolicTBa nepeceyeHmi
MPSIMBIX U IIJIOCKOCTEHN

17

ITocTpoeHue ceueHui B
nupamue, Kyoe rmo Tpém
TOYKaM Ha pEOpax.
Co31aHue BLIHOCHBIX




YepTeKel U 3aIKUCh 11aroB
IIOCTPOEHUS

18

ITocTpoeHue ceueHui B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3znanne BRIHOCHBIX
YEepPTEKEH 1 3aIUCh [1aroB
MOCTPOCHHSI

19

ITocTpoeHue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEopax.
Coznanue BRIHOCHBIX
YepTeKel U 3aluch I1aroB
MOCTPOCHHUS

20

ITocTpoeHune ceueHui B
nupamue, Kyoe rmo Tpém
TOYKaM Ha pEOpax.
Co3ztanne BEIHOCHBIX
YEpTEXKEN U 3aIUCH 11aroB
MOCTPOCHUS

21

IToBTOpEeHME
mianumeTpun: Teopema o
HPONOPLIMOHAIBHBIX
otpeskax. [lomobue
TPEYTOJILHUKOB

22

IToBTOpEeHME
manumerpun: Teopema




Menenas. Pacuersl B
CEUYECHMSIX Ha BRIHOCHBIX
yeprexax. Mcropus
pa3BUTHUS TUTAHUMETPHUH U
CTEpeOMETpUHn

23

KonTponbhas padota
"AKCHUOMBI CTEPEOMETPHUH.
Ceuenus"

24

BzaumHoe pacnionoxxenue
MPSIMBIX B MPOCTPAHCTBE.
CxkpemuBarouecs
npsmblie. [Ipusnaku
CKPELIMBAIOIIHNXCSA
npsmbix. [lapannensHbie
MpsIMBIE B IPOCTPAHCTBE

25

TeopeMa 0 CyleCTBOBAaHUHU
Y €JUHCTBEHHOCTH IIPSIMOU
napajuieJIbHON JaHHOU
IIPSAMOM, MPOXOIAIIEN
yepe3 TOUKY MPOCTPAaHCTBA
U He JIeKallled Ha JaHHOU
npsMoit. Jlemma o
[IEPECCUCHUN
NapauIeIbHBIX MPSAMBIX
IIJIOCKOCTBIO

26

[TapannensHOCTH TpEX
npsaMbIX. Teopema o TpEx




napajiC/IbHbIX MMPAMBIX.
Teopema o
CKPEIIHUBAIOIIUXCS TPAMBIX

27

[TapannensHoe
MPOEKTUPOBAHHUE.
OCHOBHBIC CBOMCTBA
apajuIeJIbHOro
IIPOCKTUPOBAHHUS.
H300paxkeHre pa3HbIX
buryp B mapajuieabHON
MIPOSKIINN

28

[lenTpasibHask NPOEKITUA.
Yron ¢ coHanpaBJIeHHBIMU
CTOPOHAMHU. YTOJI MEXIY
HpHMBIMI/I

29

3anauu Ha J0KA3aTeIbCTBO
U MCCIIeJIOBAaHUE,
CBSI3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B
POCTPAHCTBE

30

[TonsiTHs: MapaneNbHOCTh
IPSIMOM U TNIOCKOCTH B
npoctpaHcTse. [Ipu3Hak
MapaJIEIbHOCTH MPSAMOU U
mockocTH. CBOMCTBA
MapauieIbHOCTH MPAMOUN 1
IJIOCKOCTH




31

I'eomeTpuueckue 3a1aun Ha
BBIYHCIICHUE U
JI0Ka3aTelIbCTBO,
CBSI3aHHBIC C
MapasuIeIbHOCTHIO MPSMBIX
1 IUIOCKOCTEH B
MPOCTPAHCTBE

32

IToctpoenue ceuenns,
IIPOXOJAIIETO Yepes
JAHHYIO MIPSIMYIO Ha
YEepTEKE U MapauIeIbHOTO
Ipyroi npsamou. Pacuér
OTHOILLEHUN

33

[TapannenpHas npoekuus,
pUMEHEHHUE IS
MIOCTPOEHHUS CEYEHUN KyOa
U Tapajuiesenumnesa.
CaoiicTBa
napaJulieJenunena u
IIPU3MBI

34

[TapannenbHbIE IIIOCKOCTH.
[Ipu3Haky napayienbHOCTH
JIBYX IIJIOCKOCTEM

35

Teopema o
MapauiebHOCTU U
€IMHCTBECHHOCTH
IJIOCKOCTH, MPOXOISIIECH




4yepes3 TOUKY, He
MIPUHAJICIKALLYIO TAHHOMN
IIJIOCKOCTH U CJIEJCTBUS U3
Hee

36

CaolicTBa napamieabHbIX
IIJIOCKOCTEN: O
NapaJuIeIbHOCTH IIPSIMBIX
IIepeceYeHus Npu
NIEPECEYECHUH IBYX
NapaJuIeIbHBIX TIOCKOCTEN
TpeThen

37

CBoiicTBa napajyieIbHbIX
IUIOCKOCTEH: 00 OTpe3kax
NapauIeIbHBIX IPSMBbIX,
3aKJIFOYEHHBIX MEXIY
napajuieIbHbIMU
IIJIOCKOCTSIMU; O
IIEPECEUECHUH NPSMOU €
JBYMsI ITapaJlJIeIbHBIMU
IUIOCKOCTSIMU

38

IToBTOpEHME: TEOpEMaA
[Tugaropa Ha mI0CKOCTH

39

IToBTOpEHME:
TPUTOHOMETPHUS
IIPSIMOYTOJIBHOTO
TPEYroJIbHUKA

40

CgoiicTBa KyOa u




IPSIMOYTOJILHOTO
napaJenenunesa

41

Breraucnenue aiuvH
OTPE3KOB B KyOe u
PSIMOYTOJIBHOM

rapasulesienuIese

42

IlepneHquKyIsIpHOCTD
IIPSIMOM U INIOCKOCTH.
IIpuznax
NEPIEHANKYIIIPHOCTH
IPSIMOM U TNIOCKOCTH

43

[lepneHquKyISIpHOCTD
IIPSIMOM M TNIOCKOCTH.
IIpuznax
NEPIEHANKYIAPHOCTH
IPSAMOM U INIOCKOCTHU

44

Teopema o CyleCTBOBAaHUU
U €CAUHCTBECHHOCTU
NPsIMOM, MPOXOAsAIIEH
Yyepe3 TOUKY IPOCTPaHCTBA
Y NEePHEHANKYIAPHOHN K
MJIOCKOCTH

45

[Inockoctu n
NEePHEHANKYIISPHBIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX

46

IInockoctu n




NEPIEHAUKYJIAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

Ilepnenauxyisp u
HakJIoHHas1. [TocTpoenue
NEPIEHIUKYIIApa U3 TOUKU

Ha IPSMYIO

48

Ilepnenaukysip u
HakJIoHHas1. [locTpoenue
NEePIEeHIUKYIIApa U3 TOUKU

Ha IPSMYIO

49

Teopema o Tpéx
NepreHIuKyIsIpax (mpsmast
u oOpartHas)

50

Teopema o Tpéx
NepreHuKyIsApax (mpsmast
u oOpartHas)

51

Yron mexny
CKPEITUBAOIINMUCS
TPSIMBIMU

52

ITonck nepreHIuKyISIpHbIX
MPSMBIX C IIOMOLIBIO
MEPIEHANKYIIIPHBIX
IIOCKOCTEHN

53

OproroHnansHOe
IIPOEKTUPOBAHHE

54

[TocTpoenue ceuenuii kyoa,




IIPU3MBI, IPABUIIBHOU
IIAPaMUJBI C TIOMOILBIO
OpPTOTrOHAJILHOU MPOEKIINH

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIBHOU
MUPAMU/JIBI C TOMOUIBIO
OpPTOTOHAJILHOU MPOEKLINH

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[Tnockoctu cumMmeTpuii B
MHOI'OI'paHHHKaX

57

IIpuznax
NEePIEHANKYJIAPHOCTH
IIPSAMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

58

IIpaBunbpHbIE
MHOTOTpaHHUKH. Pacuér
pPacCTOSIHUM OT TOYKHU 10
IIJIOCKOCTH

59

IIpaBunpHbIE
MHOTOrpaHHuKy. Pacuér
pPacCTOSIHUM OT TOYKHU 10
IIJIOCKOCTH

60

CniocoObl 0nyCTUTh
HEPHEHIUKYIISAPBL:




CUMMCTpPUs, CABUT' TOYKH
110 MapaJUICIIbHON MPSMOMN

61

CnBur no HenapamuieabHON
IIPSIMOM, U3MEHEHHUE
paccTosHuM

62

KonrponbHas pabora
"B3aumHO€ pacmnosioxxeHue
IPSIMBIX U IIJIOCKOCTEMN B
npocTtpaHcTae”

63

[ToBTOpEHME: yroa Mexay
IPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHS B
IPOU3BOJILHOM
TPEyroJibHUKE, TeOpeMa
KOCHHYCOB

64

IToBTOpEHME: YroiI MEXIY
CKpCIIUMBAOIINUMHUCA
IIPSIMBIMH B IIPOCTPAHCTBE

65

I'eomeTpuueckue MeToabI
BBIYHCIICHHS] YTJIa MEXKTY
MPSIMBIMU B
MHOTOIPAaHHHUKAX

66

JIByrpaHHBIN yrou.
CBOICTBO JIMHEWHBIX YTIIOB

JIBYTPaHHOI'O yria

67

[lepnienauKyIsIpHBIE




miockoct. CBolicTBa
B3aUMHO
MePIEHINKYIISIPHBIX
IUIOCKOCTEH

68

IIpusnax
NEPIEHANKYIIIPHOCTH
IUIOCKOCTEM; TeOpeMa o
IIPSIMOM NIEPECEYECHUS IBYX
IJIOCKOCTEN
NEPIEHIUKYJIIPHBIX
TPEThEH IIJIOCKOCTH

69

IIpssMoyronbHbII
napanjenenunes; Kyo;
U3MEPEHMs, CBOWCTBA
IIPSIMOYTOJIBHOTO
napajuleenue1a

70

Teopema 0 nuaroHanu
MPSIMOYTOJIBHOTO
napajienenuneaa u
CIIEICTBHE U3 HEE

71

CrepeoMeTrpuueckue u
NPUKJIAIHBIE 3a/1a4H,
CBs3aHHBIC CO B3aUMHBIM
PacCIoIOKECHUEM NIPAMBIX U
TUTOCKOCTH

72

IToBTOpEHMUE:
CKPEILMBAIOIINECS IPSIMBIE,




napajjiCJIbHbIC IIJIOCKOCTU
B CTaHAAPTHBIX
MHOTI'OI'PaHHHUKax

73

[Tapa mapannenbHbIX
IIJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS
MPSIMBIX, PACCTOSIHUE
MEXTY
CKPEIIHBAIOIIUMUCS
MPSIMBIMU B TIPOCTBIX
CUTYaIUIX

74

PaccrosiHue oT TOUKH J0
IJIOCKOCTH, PACCTOAHUC OT
HpHMOﬁ J0 IIITOCKOCTH

75

Brluncienue pacctossHui
MEXKY
CKPEILMBAIOIIUMHUCS
MPSMBIMU C TIOMOILIBIO
NEePIEHANKYIIIPHON
IUIOCKOCTH

76

TpéxrpanHslii yro,
HEPABEHCTBA IS
TPEXTPaHHBIX YTJIOB.
Teopema ITudaropa,
TEOpPEMBbI KOCUHYCOB U
CHUHYCOB JJISl TPEXTPAHHOTO

yria




77

DeMeHTHI chepruiecKoit
Te€OMETPHUH: Te0JIe3NIECKUe
JIMHUU Ha 3emiie

78

Konrtponbnas padora
"Vribl u paccrosiHus"

79

CucreMmarusanys 3HaHHH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

80

[Tupamuga. Buast
nupamu. [IpaBunbHas
nupamMuaa

81

IIpusma. Ilpssmas u
HAKJIOHHAs [IPU3MBI.
IIpaBunpHas npuzma

82

IIpssMo#t mapasenenumnen,
IIPSIMOYTOJIBHBIN
napauenenunes, Kyo

83

Belmykiibie
MHOI'OI'paHHHUKHU. TeopeMa
Olinepa

84

Belimykisie
MHOIOIpaHHMKHU. TeopeMa
Oiinepa. IIpaBunpHbIE N
MIOJIYIIPaBUJIbHBIE
MHOT'OI'PAaHHUKH

85

Konrponsnas padora




"MHororpaHHuku"

ITousrue BCKTOpa Ha

86 TUIOCKOCTH U B
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 Pa3HocTh BEKTOpPOB

89 [IpaBuio napamienenumnena

90 YMHOkKEHHE BEKTOpa Ha
YHUCIIO0
Pa3noxenue BekTopa 1o

o1 0a3ucy TpE€x BEKTOPOB, HE
JIeXKAIUX B OJJHON
IJIOCKOCTH

92 CkansspHO€E TPOU3BENCHUE

93 Brruucnenue yrna mexuay
BEKTOPAMHU B IIPOCTPAHCTBE

94 [Ipocreiimue 3agaum ¢
BEKTOpaMHU

95 IIpocreiimue 3anauu ¢
BEKTOPAMHU

9% IIpocreiimue 3anauu ¢
BEKTOPAMHU

97 [Tpocreiimue 3agaum ¢
BEKTOPAMHU

98 0O000menue n




cucTeMaTu3alus 3HaHuH

99 0O0001EeHuEe 1 ) 1
cUCTEMATH3AaIMs 3HAHUN

100 HroroBast KOHTpOIbHAS 1
pabora

101 HroroBast KOHTpOIbHAS L
pabora

102 O06o0061IEHNE U ) i
CUCTEMATH3AaLMs 3HAHUN

OBIIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[ToBTOpEHHE TEMBI
"Koopaunatel BeKTOpa Ha
IUIOCKOCTH U B
npocTtpaHcTae”

[ToBTOpEeHME TEMBI
"CkansipHoe
IPOU3BEIEHNE BEKTOPOB"

IToBTOpEHME TEMBI
"Beruncnenue yria
MEX/y BEKTOpaMH B
npocTtpaHcTae”

IToBTOpPEHME TEMBI
"VpaBHEHHE TPSAMOH,
IIPOXOAIIEH Uepes3 ABe
TOYKH"

YpaBHEHME MIJIOCKOCTH,
HOpMallb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

YpaBHEHHE IIOCKOCTH,
HOpPMaJlb, YPaBHEHUE




IJIOCKOCTHU B OTPE3KaX

BekropHoe
MIPOU3BEICHUE

JIuHeiiHble HEpaBEeHCTBA,
JMHEHHOE
pOrpaMMHUPOBaHUE

JIunelinble HEpABEHCTRA,
JIMHEHHOoe
IpOrpaMMHUPOBaHUE

10

AHaJINTUYECKUE METOIbI
pacuéra yria Mexuy
OpSMBbIMHU B
MHOT'OI'paHHHKaX

11

AHaJIUTHYECKHE METOBI
pacuéra yriia Mexny
IUIOCKOCTSIMH B
MHOT'OI'paHHHKaX

12

dopmyiia pacCTOSHUS OT
TOYKH JI0 TJIOCKOCTHU B
KOOpAMHATaxX

13

Haxoxnenue paccrosHuit
OT TOYKHM JIO TNIOCKOCTH B
KyOe

14

Haxoxnenue paccrosHuit
OT TOYKH JI0 TUNIOCKOCTH B
[IPaBUJIILHON IIUPAMUJIC




15

Konrponbnas padora
" AHanmuTHYeCcKas
reomerpus"

16

Ceuenus
MHOTOTPaHHHUKOB:
CTaH/IapTHbBIC
MHOTOTPaHHUKH

17

Ceuenns
MHOTOTPaHHUKOB: METOJ]
CJIENOB

18

Ceuenus
MHOTOTPaHHUKOB:
CTaH/IAPTHBIE IUIOCKOCTH,
MepECEeUCHUS PSAMBIX U
MIOCKOCTEeM

19

[TapaienpHble npsMbIE U
IUIOCKOCTH:
napajjelbHble CEYCHUS

20

[TapannensHble psMbIE U
TUIOCKOCTH: PACUET
OTHOUIIEHUI

21

[TapannenbHble psMbIE U
IUIOCKOCTH: YIJIBI MEXIY
CKpCIIUMBAOIUMHUCA
MMPAMBIMHA

22

[lepnienauKyIsIpHBIE




MPSIMBIE U TJIOCKOCTH:
CTaHJapTHbHIC Tapbl
MEePIEeHIUKYISIPHBIX
IJIOCKOCTEH U MPSIMBIX,
CUMMETpUHU
MHOTOTPaHHUKOB

23

[lepieHquKynspHBIE
IpsIMbIE U TNTIOCKOCTH:
TeopemMa O Tpex
MEePIeHIUKYIIspax

24

[lepieHquKynspHBIE
IpsIMbIE U TNTIOCKOCTH:
BBIUMCJICHUS JITUH B
MHOTOTpaHHHKAaX

25

[ToBTOpEHUE: MIOIIA U
MHOTOYTOJIbHUKOB,
(bOpMyITBI TS TUTOIIAJICH,
co00paxeHus moao0us

26

[ToBTOpEHUE: MO TN
MHOTOYTOJIbHUKOB,
(bOpMyIIBI TS TUTOIIAJICH,
CO00paxKeHus Moa00us

27

[ToBTOpEHUE: MO TN
MHOTOYTOJIbHUKOB,
(bOpMyIIBI TS TUTOIIAJICH,
CO00paxeHus moa00us




28

IImomaau ceuenuit
MHOTOTPaHHHUKOB:
TJIOIIA U TTIOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0100US

29

IInomaam ceyeHMM
MHOTOIPAaHHUKOB:
TIJIOIIAU TTIOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0100US

30

KonrponbHas pabora
"[ToBTOpEHME:
MHOT'OTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

0O0BéM Tena. O0beEM
IPSIMOYTOJIBHOTO
napaieNenumnea

32

3anaun 00 yABOCHUHN
KyOa, 0 KBajipaType Kyoa;
O TPUCEKLIUH yTia

33

Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIE C
00BEMOM
IPSIMOYTOJIBHOTO
napajuiesenuneia

34

[Ipuknagneie 3agauu,




CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMA
IPSIMOYTOJILHOTO
napaJuieenumnea

35

O0BEM ITPSAMON ITPU3MBI

36

CrepeomMeTpuiecKue
3a7a4H, CBSI3aHHBIE C
BBIYHCJICHHEM 00BEMOB
IIPSIMOM TIPU3MBI

37

[Tpuxnanuele 3ana4u,
CBsI3aHHbIE C 00BEMOM
IIPSIMOM TIPU3MBI

38

Brrancnenne 06bEM0B
TEJ ¢ HOMOIIbIO
OIPEIEIIEHHOTO
uHTerpana. OobémM
HAaKJIOHHOM MPU3MBI

39

Brrunciaenue 00bEM0OB
TEJI C IIOMOIILI0
OIPEIENIEHHOTO
uHTerpana. OobéM
MTUPAMU/TBI

40

®dopmyna 00bEMa
nupamusl. OTHOLIEHUE
00BEMOB MUpaMUJ ¢
O0IIUM YTIIOM




41

dopmyna o0bEMa
nupaMuibl. OTHOLLIEHUE
00BEeMOB MUpaMuj ¢
00IIUM yTIIOM

42

Crepeomerpuueckue
3a/1a4H, CBSI3aHHbBIC C
00BEéMaMH HAKIIOHHOH
MIPU3MBbI

43

Crepeomerpuueckue
3aJ1a4uM, CBSI3aHHBIE C
00bEMaMU TUPAMU/IBI

44

IIpukiagaele 3aqa4u 110
teme "OOBEMEI TE",
CBSI3aHHBIE C 00BEMOM
HaKJIOHHOM MPU3MBI

45

[Tpuknagneie 3a1a4u 10O
teme "OOBEMEI TE",
CBSI3aHHBIE C 00BEMOM
MTUPAMU/TBI

46

[Tpumenenue o0BEMOB.
Beruncnenve pacctosiHus
J10 IIJIOCKOCTH

47

KonTponbhas pabota
"O06bEéM MHOTOTpaHHHUKA"

48

[unuaapudeckas
MOBEPXHOCTb,




oOpasyroiue
LUJIMHIPUYECKOU
IIOBEPXHOCTHU

49

HMumuuap. [psamon
KpYTOBOU LIUITUHP.
[Inomans MoOBEpXHOCTH
LUIMHIpa

50

Konunueckas
MOBEPXHOCTb,
00pa3yrolne KOHUIEeCKOM
noBepxHocTu. Konyc

51

Ceuenue koHyca
IJIOCKOCTBIO,
MapajuieIbHOM MIIOCKOCTH
OCHOBaHUsA

52

VY ceu€HHBI KOHYC.
N3006paxeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

53

ITmomans OOKOBOM
MMOBEPXHOCTH U MOJHOU
MMOBEPXHOCTH KOHYyCa

54

ITmomans OOKOBOM
MMOBEPXHOCTH U MOJHOU
MMOBEPXHOCTH KOHYyCa

55

Crepeomerpuueckue
3371241 Ha




JI0Ka3aTeIbCTBO U
BBIYHCIICHHE,
MOCTPOCHUEM CEUCHUH
OWJINH/Ipa, KOHyCa

56

Crepeomerpuueckue
3a7auM Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHUE,
HOCTPOCHHEM CEYCHUH
IIJIMH]PA, KOHyCa

57

[Tpuknagaeie 3a1a9H,
CBSI3aHHBIE C IMJIMHIPOM

58

[IpuknagHeie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl u
11apa ¢ MIOCKOCTBIO.
Kacanue mapa u cepsl
MIOCKOCTHIO. Bua n
n300paxkeHue mapa

61

[Tepeceuenue cdepsl u
IIapa ¢ IIOCKOCTHIO.
Kacanue mapa u cepst
IIOCKOCTHIO. Bua n
n300paxkeHue mapa

62

VYpaBHenue chepsl.




[Tnomank chepsl u eé
yacTen

63

Cummerpus chepst 1
mapa

64

Crepeomerpuueckue
3a/1ayu Ha
JI0Ka3aTeJIbCTBO U
BBIYUCICHUC, CBA3aHHBIC
co chepoii u mapom,
MIOCTPOEHUEM MX CEUCHHI
IJIOCKOCTBIO

65

CrepeomeTrpuueckue
3aa9u Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBI3aHHBIC
co cthepoii u mapom,
MOCTPOCHHUEM MX CCUCHHI
IUIOCKOCTBIO

66

[puknaguaele 3aga4m,
CBsI3aHHBIE CO cpepoii U
apoM

67

IToBTOpEHUE:
OKPYXKHOCTh Ha
IJIOCKOCTH, BEIYMCIICHUS
B OKPYXHOCTH,
CTaHJapTHBIC TOI00US




68

Pasznnunble koMOMHALIMT
TEJ BpaIICHUS U
MHOTOTPaHHUKOB

69

3anauu o reme "Tena u
IIOBEPXHOCTHU BpaleHus"

70

3agaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"

71

KonTponbnas pabota
"Tena ¥ MOBEPXHOCTH
BpaieHus"

72

O0BEM IUIMHApA.
Teopema 06 06bEMe
IpSIMOTO IMJIMHAPA

73

Beruucnenue o0bEMoB
TeJI C TOMOIIBIO
OIIPEEIEHHOTO
uHTerpana. O0bEM
KOHYCa

74

ITnomanu 6OKOBOH 1
MOJTHOM MMOBEPXHOCTHU
KOHYca

75

Crepeomerpuueckue
3aJauu, CBSA3aHHBIE C
BBIYUCIIEHHEM 00BEMOB
WIMH/Ipa, KOHyca

76

[Ipuknagneie 3a1a4u 10O




teme "OOBEMBI 1
IJIOIIAIY TOBEPXHOCTEN

TCII

77

O0bEM 11apa U LapoBOro
cekropa. Teopema 00
00béme mapa. [lnomanp
chepsl.
CrepeoMeTpuyeCcKHe
3aj1auu, CBS3aHHBIC C
BBIYUCIICHHEM 00BEMOB
rapa, mapoBoro
CerMEHTa U IapOBOTO
CEeKTOopa

78

[IpuknagHblie 3aqa4u 110
teme "OOBEMEI TEI",
CBSI3aHHBIE C 00BEMOM
apa v riomajbo
cheprl. COOTHOIICHHS
MEXAY MII0IAIIMU
ITIOBEPXHOCTEN U
00BEMamMu TOJOOHBIX Tell

79

IToxoOuble Tena B
POCTPaHCTBE.
N3menenue o6bpEMa npu
oJ00UH.
Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIC C




BBIUHCIIEHHEM 00BEMOB
TEJI ¥ IUIOIaaei
MOBEPXHOCTEH

80

Konrtponbnas padora
"[1nomaam moBEepXHOCTH
U 00BEMBI KPYTIIBIX TET"

81

JIBM>KEHUs MPOCTPaHCTBA.
OtobpaxeHwusl.
JIBr>KeHUs U PaBEHCTBO
¢uryp. OGmue cBoiicTBa
BVKEHUN

82

Bunsl nBmkennii:
NapaJuIeIbHBIN EPEHOC,
LEHTpAJIbHAsI CHMMETPUS,
3epKaJIbHAs CUMMETPUS,
IIOBOPOT BOKPYT NPSIMOI

83

[IpeoOpazoBanus
nono6ust. [lpsmas u
cdepa Ditnepa

84

['eomeTpuueckue 3amaun
Ha IPUMCHCHUC
JIBUKEHUS

85

KonTponbhas pabota
"BekTopsl B
npoctpaHcTae”

86

O0o0maroree




noBTopenue 11 nonstuit
U METOJI0B Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTU3aIHs
3HAHUM:
"[TapannenbHOCTh
IPSIMBIX U IIJIOCKOCTEMN B
npocTtpascTae”

87

Oo6ob61aroiee
noBtopenue 11 nonaruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
3HaHUi: "BekTopsl B
npocTpaHcTae”

88

O06o0maroree
noBTopenue 11 moHsTHit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLs
3HaHUM: "BekTopsl B
npocTpaHcTae”

89

Ob6o6maroree
noBTopenue 11 nonsTuit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs




3Hanuit: "O6bemM
MHOTOTrpaHHHKaA"

90

Ob6o6maromee
noBTropenue 11 nousTuit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTU3aIIHs
3HaHuii: "O0bemM
MHOTOTpaHHUKA"

91

Ob6o06marommee
noBtopenue 11 nonaruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIIH
3Hanui: "[lnomanu
MMOBEPXHOCTU U 00BEMBI
KpYyTJbIX Ten"

92

Ob6o06maroree
noBTopenue 11 moHsTHit
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3AITUS
sgaHuu: "[lmomamnu
MOBEPXHOCTH U 00BEMBI
KpYIJIbIX TeN"

93

Ntoroas KOHTpoOJIbHAS
pabora




94

Nrtorosas KOHTpOJIbHAsS
pabora

95

[ToBTOpenue, o600IIEHNE
Hn cucreMaru3anus
3HaAHUHI

96

Ucrtopus pazsutus
CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOrui

97

Hcropus pa3Butus
CTEpEOMETPUU KaK HayKu
U €€ poJIb B Pa3BUTHHU
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTH

98

Hcropus pa3Butus
CTEPEOMETPUHU KaK HAyKU
U €€ poJb B pa3BUTHHU
COBPEMEHHBIX
I/IH)KeHepHI)IX nu
KOMHBI—OTepHBIX
TEXHOJIOTHI

99

Ucrtopus pazsutus




CTEPEOMETPUH KaK HAyKU
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTrui

100

Ucrtopus pazsutus
CTEPEOMETPUHU KaK HAYKU
1 €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

101

Hcropus passurus
CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

102

Hcropus pa3Butns
CTEepEOMETPUH KaK HayKu
U €€ poJIb B Pa3BUTUH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI




OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA
METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET
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