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HOACHUTEJBHASA 3AIINCKA

I'eomeTpus sBAsETCS ONHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
oO1ero oOpa3zoBaHus, TaKk Kak 00€CIeuynBaeT BOZMOXKHOCTh N3YUEHUS TUCLUILINH
€CTECTBEHHO-HAYYHOI HANpAaBIEHHOCTH M MPEAMETOB T'yMaHUTApPHOIO LHUKIIA.
[TockonbKy  JIOTUYECKOE€  MBIIUIEHHE,  (OopMUpPyeMOe  NpH  U3Y4YEHUHU
00y4arolUMUCs TOHATUNHBIX OCHOB T'€OMETPUH, MPHU J0Ka3aTeIbCTBE TEOPEM U
MNOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEP>KICHUMN MPU PEUICHUU FeOMETPUUYECKHUX
3a]la4y, YMEHHE BBIIBUTaTb M ONPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSL TIPH PELIEHUM 337a4 €CTECTBEHHO-HAYyYHOI'O LUKJIA, B YACTHOCTHU
dbusznueckux 3amay.

Ilenb ocBoeHus nporpamMmsl yueOHOro kypca «I'eoMerpus» Ha yriyOJEHHOM
YpPOBHE — pa3BUTHE MHJMBHUAYAJIbHBIX CIOCOOHOCTEM OOydYaromuxcs Mpu
U3YYEHUU T€OMETPUH, KaK COCTaBIIAIONICH MpeaMeTHON o0nactu «MaremaTuka u
uHdpopMmaTHKa»  dYepe3  obecredeHWe  BO3MOXKHOCTH  NMPUOOpeTeHus U
UCIIOJb30BaHUsl Oosiee TIyOOKMX T€OMETPUUECKUX 3HaHUM U JIeHCTBUH,
cnenu@UUHBIX TEOMETPUHU, U HEOOXOAUMBIX /JIs YCHEIIHOro MPOo(ecCHOHaTbHOTO
00pa30oBaHMUsl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMATHKH.

[IpropuTeTHBIMM 3a7jayaMy Kypca TE€OMETpUU Ha YriayOJIEHHOM YpOBHE,
pacIIMPSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 6a30BOr0 ypOBHS, SIBJISIFOTCS:

paciiipeHue MpeACTaBIeHUsI O T€OMETPUU KaK YaCTH MHUPOBOM KyJIbTYphl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIITUM MUPOM;

(opMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOXHEHUIINX MAaTEMATHYECKUX MOJEIAX, MO3BOJIAIOMIMX OMHUCHIBATH M H3Yy4yaTh
pa3HbIE SBJICHHS OKPYXKAIOLIEro MUPA, 3HAHUE TIOHSATUIHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMHpOBaHWE ~ yYMEHHMS  BJIAJE€Thb  OCHOBHBIMM  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (PUTrypaXx W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
GopMyn1 U yMeHHE MX NPUMEHATb, YMEHUS JOKa3blBaThb TEOPEMbl M HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pEelICHHUs 3a]1aY;

dbopMHpOBaHUE YMEHHS pacllO3HaBaTh HAa YePTEkKax, MOACIIX U B pealbHOM
MUpE MHOTOIPAHHUKM M Tejla BpalleHUs, KOHCTPYHPOBATh T'€OMETPUYECKUE
MOJIEIIN;

(¢opMupoBaHHE MOHMMAHUS BO3MOKHOCTH aKCHMOMAaTHYECKOI'0 MOCTPOEHUs
MaTeMaTHYECKUX TEOpHM, (pOpMUpOBAaHUME NMOHHMMAHUS POJU AKCUOMATUKH IpHU
IPOBEJACHUU PACCYKICHUN,

(dopMHpOBaHHWE yMEHUS BIAAETh METOJAMHU JOKA3aTeIbCTB U aJITOPUTMOB
pelIeHUsl, YMEHUS WX MPUMEHATh, MPOBOJUTH J0KA3aTEIbHBIE PACCYXKACHUS B
XO/JI€ PELICHHs CTEPEOMETPUYECKHUX 3a1a4 U 3a/1a4 C IPAKTUYECKUM COAEPKaHUEM,
(opMupOBaHHE MPEJICTaBICHMs O HEOOXOJUMOCTH  JIOKAa3aTEJNbCTB  IPU



000CHOBaHHMU MaTEMaTHUYECKUX YTBEPKACHUN U POJIM AKCUOMATUKU B MPOBEACHUN
JNENYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUIEKTyalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00YyUaroIIMXCs, MO3HABATEIbHOW aKTUBHOCTH, MCCJIEIOBATEIHCKUX
YMEHUH, KpUTUYHOCTU MBIIUIEHUS, HHTEpPECAa K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSl pacro3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX MOHSITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )KM3HEHHBIX CUTyallUsiX U NPU U3YyUYEHUU APYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAHUSl PEAJbHBIX CHUTYAllMi, HWCCIENIOBAaHUS IOCTPOEHHBIX MOJEIEH,
VMHTEPIPETALNUN TOTYyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUAMH y4eOHOro kypca «l'eomerpusi» B
10-11 kmaccax sBmstores: «lIpsmMble W IUIOCKOCTH B NPOCTPAHCTBEY,
«MHuororpannukm», «Tena Bpamenus», «BeKkToppl W  KOOPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «YyMETh OIEPUPOBATH
HNOHATUSAMIY», PEIEBAaHTHBIMU T€OMETPUM Ha YIIyOJNEHHOM ypOBHE OOy4YeHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUAM Y4EOHOro Kypca, a
(¢opMupoBaHHE JIOTHYECKMX YMEHHH  pacmpeaensieTrcss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSAM, HO U 10 TojgaM oOydenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yiibTaraM ocBoeHus denepanbHoi paboueit
IpPOrpaMMbl, pacHpeleaEHHbIM IO TogaM OOyYeHHs, CTPYKTYpPHUPOBAHO TAaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUIHAIBLHBIM BOMPOCaM 00yYaroIuecs
oOpamaiucb HEOAHOKPATHO. OTO  TO3BOJSIET OPraHU30BaTh  OBJAJICHUE
r€OMETPUYECKUMU NOHATHUSAMH U HaBbIKAMHU MOCJIEIOBATEIIBHO U MOCTYIATENIBHO, C
cOOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0YUYalOIMUXCs, PACIIMpAs U yriayOmuss
e€, 00pazys IPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk U3y4eHHIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE I103BOJISIET:

co3garb  ycioBusd ans  auddepeHuManvii  oOy4eHHs, TOCTPOCHHS
UHAUBUIYAIbHBIX ~ 00pa3oBaTElIbHBIX MporpamMM, OOECIEeUUTh YIIIyOJIEHHOE
U3YYEHUE T€OMETPHUH KaK COCTaBIAIOIIEH yueOHoro npeamera «MaTteMaTukay;

HOJrOTOBUTH OOYYalOUIMXCA K MPOJOJDKEHHIO HM3yYEHUS MaTeMaTUKH C
yu€ToM BbIOOpa Oynaymiel mpodeccun, obOecrednBas MPEEeMCTBEHHOCTb MEXKIY
0o01muM 1 mpodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «I'eomerpus» Ha yriayOJE€HHOM YpOBHE
otBoauTcs 204 vaca: B 10 kimacce — 102 4gaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 Jyaca B HEJIEI0).



COJEPXAHUME OBYUYEHUA
10 KJIACC

IIpsiMmble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TNOHATUS  cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npocTpancTBO. lloHATHE 00 aKcMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anmHoe pacnosioxkeHrne MpsAMBIX B NPOCTPAHCTBE: MEPECEKAIOIIMECH,
napajuleJibHble W CKpeluBaromuecs mnpsmele. [IpU3HakuM CKpemmBarOIMXCs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, IAPAIIICIBHOCTD IIPAMON
U 1uiockocTH. [lapanienbHoe M LEHTpaJbHOE NPOEKTUPOBAHUE, H300pakeHUe
¢uryp. OCHOBHBIE CBOMCTBa NapajlIeNbHOrO MpoeKTUpoBaHus. M3o0paxeHue
¢uryp B mapayuienbHOM MPOEKIUU. YTJbI C COHANPABICHHBIMUA CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTh IIIOCKOCTEN: Napajuie/IbHbIE
IJIOCKOCTH, CBOMCTBA rapajijIeIbHbIX IJIOCKOCTEMN. [Ipocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MIOCTPOCHHUE CEYCHU.

[leprieHIMKYISAPHOCTL NPSIMOM M IUIOCKOCTH: NEPIIEHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MPSAMBIC MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIIOCKOCTH,
IPU3HAK TNEPIEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O IpsSIMOMH
NEPIEHNKYJIIPHON IIJIOCKOCTH. OpTroronansHOE IIPOEKTUPOBAHUE.
[leprieHIMKyYISp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOMl A0  IJIOCKOCTH,  MpoeKuuss  (GuUrypsl Ha  IUIOCKOCTb.
IleprieHAMKYIAPHOCTh  IJIOCKOCTEH: NPU3HAK  IEPHEHIMKYJSIPHOCTH  ABYX
IJI0CKOoCcTer. TeopemMa 0 TpEX NEePIEHIUKYIIApax.

VIl B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM WM IUIOCKOCTBIO, JBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHbI MU MHOTOTPAHHBIEC YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilcTBa IIOCKUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB W CHHYCOB IS
TPEXIPAHHOIO YIJa.

MHororpaHHuKHU

Buapel MHOrOrpaHHukoB, pa3BépTka MHOrorpanHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HakJIOHHAs MPU3MbI, OOKOBasi U TOJHAs MOBEPXHOCTb MPU3MBI.
[Tapayenenunesn, NpsAMOYTONBHBIA — IMapajuleNenuUIe]] W €ro  CBOMCTBA.
Kparuaiie myTm Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpancTtBenHass Teopema Iludaropa. Ilupammpa: n-yrojpHas NDUpaMHUAA,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa péGep M OOKOBBIX T'paHel
IIPaBUJIBHOW nupamuibl. lIpaBuibHbBIE MHOTOIpaHHMKH: IIPaBUJIbHAS IIpU3Ma U



IIpaBWIbHAs [HUPAMUJA, [PABUJIbBHAS TPEYroJjbHAs MNHUPAMUIA W IPABUIBHBIN
TeTpadp, KyO. IlpencraBneHue o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
JOAEKAadIP U UKOCADIP.

BrlunciieHre 31€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AUaroHalid, YIJIbL
[Tnomans OOKOBOW TMOBEPXHOCTH U TIOJHOW TMOBEPXHOCTH MPSIMON MPU3MBI,
oAb OCHOBaHMM, TeopeMa O OOKOBOW MOBEPXHOCTU NPSIMOM TPU3MBIL.
[TImomanr OOKOBOW TMMOBEPXHOCTU W TOBEPXHOCTH MPABUIBLHON MUPaMUIBI,
TeopeMa O MIIOIIAAN YCEUYEHHOW MUPAMHU/IBI.

CumMeTpus B NOPOCTPAHCTBE. JIEMEHThl CHUMMETPUU  MPABUIBHBIX
MHOTOTpaHHUKOB. CUMMeETpUsT B MPAaBWIBHOM MHOTOTPaHHUKE: CHUMMETPUS
napajuieliennuneaa, CUMMETPHUS MPAaBWIbHBIX MPHU3M, CUMMETpPHUS IPaBUIbHOU
MAPAMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsTHs: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, IUIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPA HA YHUCJIO.
[lonsTre koMIulaHapHbIE BEKTOpPHL. lIpuM3HAaK KOMIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuino mnapannenenunena. Teopema O pa3loKEHUHM BEKTOpa MO TPEM
HEKOMIUIAHapHbIM  BekTopam. IIpsiMoyrosibHas  cucrema  KOOpJIMHAT B
npoctpanctBe. Koopnunatel BekTtopa. CBA3b MEXIAYy KOOPAMHATAMU BEKTOpA U
KOOpAMHATAMU TOYEK. YTOJN MeExkIy Bekropamu. CKalgpHOE TMPOU3BEICHUE
BEKTOPOB.

11 KJIACC

TeJia BpaleHus

[ToHsTHS: IWIMHIPHYECKAs IOBEPXHOCTh, KOHHYECKAs TOBEPXHOCTD,
chepruueckas IMOBEPXHOCTh, OOpa3ylINue IOBEpXHOCTEeH. Tema BpaeHUs:
IWINHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHOe pacmosiokeHne
chepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Tei
BpaIlleHUs Ha TUIOCKOCTH. Pa3BépTka muiuHApa ¥ KoHyca. CummeTpus chepbl U
mapa.

O6bEéMm. OcHoBHBIE CcBoicTBa 00bEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJIBHOTO Tapaiesienumnena M cienctsus u3 He€. OO0bEM TpsIMol U
HAKJIOHHOM MPU3MBI, IWIMHIPA, MHPAMHUIbI U KOHyca. O0bEM IIapa W IMapoBOIo
CerMeHTA.

KoMOuHammu Tenm BpaieHWs ¥ MHOTOTpaHHUKOB. [Ipu3ma, BIMcaHHas B
IWIMHIpP, OINHCaHHAas OKojo IwmmHapa. Ilepeceuenne cdepsl W mapa ¢
iockocThio. Kacanme mrapa m chepsl TiockocThio. [loHSTHE MHOTOTpaHHUKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpAallICHMUS.

[Imomans MOBEPXHOCTH LUIMHJpA, KOHYyca, IUomanas chepbl U e€ vacteil.
[Tonodbue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAACH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, roMmoretus. Pemienwe 3agady Ha
IUIOCKOCTHU C UCIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue ceueHnii MHOTOTPAHHUKOB M TEJI BPAIllEHUsI: CEUCHUS IIUITMHIpa
(mapayiyieTbHO MW MEPIEeHANKYISIPHO OCH), CEUYECHHUs KOHyca (mapajuieibHbIe
OCHOBAHHUIO M MPOXOJAIIME YePe3 BEPIINHY), CEUEHUS I1apa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ MEpEeHOca
CEeKyIIeH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepaunu Hajx BekTopamMu. BekTtopHoe
YyMHOXEHHE BeKTOpoB. CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. [IpsiMmoyronbHas
cUcTeMa KOOpAWHAT B mpocTpaHcTBe. KoopnuHatel BekTopa. PasznoxkeHnne BekTopa
no 6Oasucy. KoopamHaTHO-BEKTOPHBIM METOJl NpPHU PEIICHUH TIE€OMETPUYECKHUX
3ajad.

JIBMKEeHUN B IPOCTPAHCTBE

JBumxenus npoctpancTBa. OTtoOpakenus. [[BMKeHUsS W PaBEHCTBO (UTYP.
OOmue cBoicTBa JBW)XKEHUW. Buupl JABWXKEHUN: TMapajulebHBIM IEPEHOC,
IEHTpajdbHas CUMMETpPHS, 3€pKajibHas CUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[TpeobpazoBanus noaodus. [psmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH IPAKJAHCKON MO3UIIMK 00YUYaOIIEerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCUMCKOro  OOIlecTBa,  MPEJICTaBIECHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKUMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
OpoLeayp TpaxAaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCH U APYroe), yMEHHe
B3aUMOJICCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMUSAMHY U Ha3HAUCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
IPOLUIOMY M HACTOAIIEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHHM B JAPYrMX HayKax, TEXHOJOTHusX, cdepax
SKOHOMMUKU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEH POCCHICKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
OPUMEHEHUEM JIOCTHKEHUN HAyKM M JESTENbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOIO BKJIa/a B IOCTPOCHHUE YCTOMYHUBOTO OyAYIIErO;

4) 3cTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAs 3ICTETHUKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, PEUIeHUH, pacCcy AeHUI, BOCIPUUMYHUBOCTD
K MaT€MaTHYECKUM acleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHMe:

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYeCKHe 3HAHUS B
MHTEpEcax 3I0pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0pPOBbIO (370pOBOE NUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHATUU U
OTIbIXa, peryisipHas (pu3nvecKas aKTUBHOCTH), (PU3MUECKOE COBEPIIEHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-03J0POBUTENBHON JEATEIbHOCTBIO;

6) Tpy0oBOE BOCTIMTAHME:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYAOIIOOUs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyayuieit mpodeccun U peaan30BbIBATh COOCTBEHHBbIE JKU3HEHHBIE IIJIaHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W



caMOOOpa30BaHMI0 Ha TMPOTSKEHUH BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANIPABIECHHOCTH;

7) 3K0JI0TNYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh  DKOJIOTHUECKOW KYJIbTYpPhl, TIOHUMAHUE BIIASHUS
COIMAIbHO-DPKOHOMHYECKHUX TMPOLIECCOB HA COCTOSHUE MPUPOJTHON M COLIMATIBLHOU
cpenbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTHYECKUX MPoOIeM, OpUCHTAITUS
HAa TPUMEHECHHE MaTEMaTHMYEeCKUX 3HAHWN UIg pelieHus 3a7gad B 00JacTu
OKpY>Karollel cpenpl, IUIAHUPOBAHUE TMOCTYMKOB U OIICHKH HUX BO3MOXHBIX
MOCJIEICTBUU JIJISL OKPYKAIOILIEN CPEBI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW W OOIICCTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTUYeCKOW HayKHh Kak c(epbl 4eloBEUECKON IesATeNbHOCTHU, 3TaroB €€
pPa3BUTUS M 3HAYMMOCTH [IJI1 Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYECKOM KyJIbTypOH KakK CpEICTBOM IIO3HAHHUS MHpA,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYID M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble Jjoruyeckue AeiicTBUA:

BBIABJISAITH U XapaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TOHSATUM, OTHOIICHUNW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
OTIpe/IeICHNS TIOHATHI, YCTAHABIMBAThH CYIIECTBCHHBIN MPU3HAK KIIacCU(DHUKAINH,
OCHOBAHUS JJIs1 000OIICHHS U CPAaBHEHHS, KpUTEPUH ITPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHUpPOBaTH U  MNPEOOPa3OBBIBATH  CYXKICHUSA:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBIABJISITh MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (akTaxX, JaHHBIX, HAOIIOJCHUSAX W YTBEP)KJICHHSAX, IpeajiaraTb KPUTESPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUHI;

JIeNIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUCHUH 10 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(TpsiMbl€ ¥ OT TPOTUBHOTO), BBICTPauBaTh apryMEHTAIINIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHHUS U BBIBO/IBI;

BBIOMpATh crmocod peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIMA C  YU4E€TOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBarTe/bCKHE AeiiCTBUSA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIENOBATEIbCKUM WHCTPYMEHT TMO3HAHUS,
dopMymupoBaTh  BOMPOCH,  (UKCHPYIOIIME  TMPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, apryMEHTHPOBATH
CBOIO TTO3UIIHIO, MHEHHUE;

MIPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA IKCIIEPUMEHT, UCCIEIOBAHHUE
110 YCTaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 00BEKTa, SIBJICHUS, MPoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ty 00bEKTaMH, SIBJICHUSAMH, TIPOIECCAMU;

CaMOCTOSITeNIbHO (HOPMYIMpPOBaTh OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTaMm
NPOBENEHHOTO  HAOMIONECHMS, WCCIIENOBAaHUS, OIICHUBATh  JTIOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA,

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIleCcCa, a TaKXKE BBIIBUTATH
IIPEIOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH JIEOUITUTHI MHPOPMAITUH, JaHHBIX, HEOOXOIUMBIX JIJISI OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BbIOMpaTh MH()OPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHAJU3UPOBATH,
CHUCTEMATHU3MPOBATh W HWHTEPIPETUPOBATh WH(DOPMAIIMIO PA3NHYHBIX BUIOB W
dbopM mpeACcTaBICHNUS;

CTPYKTYpUPOBaTh MHGOPMAIHMIO, TPEICTABIATh €€ B Pa3IMYHbIX (opMax,
WLTIOCTPUPOBATH TpaPUIeCKH;

OIICHMBATh HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpMyYITUPOBAHHBIM KPUTCPHSIM.

KoMMyHHMKATHBHbBIE YHHBepPcaJbHbIe YueOHbI€e 1eiCTBUA

O0menue:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXKJACHHUSI B COOTBETCTBHH C YCIIOBUSIMH U
IEISIMU  OOIIECHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX W THCHMEHHBIX TEKCTax, JaBaTh MOSCHEHUS IO XOIy PEIICHUS 3a7adH,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B XOJIc¢ OOCYXXJICHHS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMBI,
npoOieMBbl, pemaeMoi 3aJadd, BBICKA3bIBaTh WJCH, HAIICJICHHbIC Ha TIOWCK
pEIIeHMS, COIMOCTABIATh CBOM CYXKICHHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

IIPEJICTABIIATh PE3yJIbTaThl PCIICHMS 3aJ1ayd, SKCIICPUMEHTA, MCCIICIOBaHUS,
IIPOCKTa, CaMOCTOSATENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3aaad
IIPE3EHTAIMN U 0COOEHHOCTEH ayIUTOPHUH.

PerynsiTuBHbIE YHHBeEpPCcAaJbHbIE YueOHbIE NeicTBUSA
Camoopranusanus:



COCTaBJIATh IJIaH, aJITOPUTM PELIEHUS 33/]a4H, BIOMPATh CIOCO0 PELIEHUs C
y4€TOM HUMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTHUPOBATh BAPUAHTHI pEUICHUH C YYETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJJICKT:

BJa/JeTh  HABbIKAMU  MO3HABaTEJbHON  pedrekcun Kak  OCO3HaHUs
COBEPILAEMBIX JEUCTBUI U MBICIMTEIBHBIX IPOLECCOB, UX PE3YJIHTATOB, BIIAJETh
crnoco0aMu CaMONPOBEPKH, CAaMOKOHTPOJS Tpolecca M pe3yjbTaTa pelieHus
MaTeMaTHUYECKOM 3a4auu;

IPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELIECHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, aHHBIX,
HalIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATa LEIU U YCIOBUSAM, OOBSICHITH IPUUHUHBI
JOCTHKEHHUS WA HEIOCTHIKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBmecTHAs 1eATEJIBHOCTD:

IIOHMMAaTh U HCIIOJIb30BATh MPEUMYIECTBA KOMAaHAHONW W MHAWBUIYAJIBHON
paboThl MpU pEHIeHUH YYEOHBIX 3aJa4, MPUHUMATh LEJIb COBMECTHOU
JeSITeIbHOCTH, TUIAHUPOBATh OPTaHU3alMI0 COBMECTHOM pabOThI, pacHpenensTh
BUIBI pabOT, JOTOBApUBATHCS, OOCYXAAaTh TMPOIECC W Ppe3yJbTaT paboTHI,
000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B IPyNNOBBIX (opMax paboThl (00CykAeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbI» M HHBIE), BBIIOJHATH CBOK YacTb pabOTBl U
KOOPJIMHUPOBAaTh CBOM JACHCTBUS C JPYTMMH UIEHAaMH KOMAaH[bl, OLICHHUBATh
Ka4yecTBO CBOErO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
YYaCTHUKaMH B3aUMOJICHCTBHSL.

HPEJAMETHBIE PE3YJIBTATBI

K koHniy 10 kiaacca oOyvaromuics HayYuTCs:

e CBOOOAHO OINEPUPOBATH OCHOBHBIMU MOHATHSIMH CTEPEOMETPUU MPU
peLIeHUH 3a7a4 U IPOBEACHUN MaTEMaTHUYECKUX PaCCyKICHHH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUMU U CIEACTBUS U3 HUX IPHU PELICHUU
r€OMETPUYECKHX 3a/a4;

e KJIACCHU(QUIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B IPOCTPAHCTBE,
IIJIOCKOCTEN B MPOCTPAHCTBE, MPAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE;

e CBOOOJAHO OINEPUPOBATH IMOHATUSAMHU, CBSI3aHHBIMM C yIJIaMH B
IIPOCTPAHCTBE: MEXAY MPSAMBIMH B NIPOCTPAHCTBE, MEXKAY MNPIMON U
IUIOCKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO pacro3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (TpU3Ma,
nupamMuaa, NpsSMOYToJIbHBIN Mapaiesaenunes, Kyo0);

e KJIacCUQUIMPOBATH  MHOTOIPAHHUKH,  BbIOMpas  OCHOBAaHMS IS
KJ1acCcU(hUKaLUK;

e CBOOOAHO oOMNEpUPOBATH TOHATUSAMHU, CBA3AHHBIMH C  CEUCHHEM
MHOT'OTPAaHHUKOB IIJIOCKOCTBIO;

e BBINIOJIHATH napajjiebHoe, LEHTPAIbHOE u OpPTOTOHAJIBHOE
IPOEKTUPOBaHKUE (PUTYp HA MIIOCKOCTh, BBIIOJHATh U300paKeHUsT QUryp
Ha IUIOCKOCTH;

e CTPOUTH CEUYEHHsS]I MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIOIHATH
(BBIHOCHBIE) MJIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYMCIATH IUIOWIAAM  HOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
NUpaMuIa), FTEOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyT;

e CBOOOJHO ONEPUPOBATH MOHATHSIMH: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCh M IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUU
duryps;

e CBOOOAHO OMEpPUPOBATH MOHSATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpPJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUS HaJ BEKTOPAMH;

e pemarh 3aJadyd Ha JOKa3aTeJbCTBO MAaTEeMaTHYECKUX OTHOILIECHUW U
HaXOXKJEHUE T€OMETPUUYECKUX BEJIMYUH, NPUMEHSS WU3BECTHBIE METOJIbI
IPYU PEIIEHUH MAaTEMATHYECKUX 33J]1a4 IMOBBIIIEHHOTO U BBICOKOIO YPOBHS
CJIO’KHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e W3BJEKaTh, MNpPeoOpa3OBbIBATH M HWHTEPIPETUPOBATh HWH(MOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TMPUMEHATH I[IOJYYECHHBICE 3HAHUS HA TNPAKTUKE: CpaBHUBaTh U
aHAJIM3UPOBATh pPEaJbHbIE CUTYallMH, MPUMEHATh M3yYECHHbIE MOHSATHUS B
nporecce IMOMCKAa pEeUIeHHsT MaTeMaTH4ecKH  c(hopMyIrpoBaHHOU
npoOJieMbl, MOJEINPOBATh pEAJbHbIE CUTyallUd Ha S3bIKE TI'C€OMETPHH,
UCCIIE0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOJIb30BAHUEM TI'€OMETPUUECKHUX
NOHATUN U TEopeM, ammapara ajreOpbl, pelarb MpakTUYECKHUe 3aJayd,
CBSA3aHHBIE C HAXO0XKJIEHUEM F€OMETPUYECKHUX BEJIUUMH;

e UMETh NPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaAMEHTa pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kiaacca oOyyaromuiics HayquTCs:



CBOOOJTHO OIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHUYECKOM U cepruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTIEpUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C TEIAMH BPAIECHUS: IIMIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Tejia BpamieHus (UWIUHApP, KOHYC, cdepa U 1map) u
OOBSCHSATH CIIOCOOBI TTOJTYICHUS TEII BPAIICHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEePhl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWS,
00BEMBI U TUIOMIAJM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAaIlCHHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OIEPUPOBATh MOHITHSAMH, CBSI3aHHBIMH C KOMOWHAITUSMHU TEJ
BpaIieHs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy u
OTHCaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WA TEJIO
BpAaIlICHHUS;

BBIYKCIIATh COOTHOIICHUSI MEXIY TUIOIIAIIMHU TTOBEPXHOCTEN U 00bEMaMu
ITOJTOOHBIX TEI;

n300pakaTh u3y4aembie (UTYPBI, BBITOIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHUS TEJ BpaIICHUS;

U3BJICKaTh, WHTEPIPETHPOBAThL W MPeoOpa3oBBIBATh HH(POPMAIHIO O
IIPOCTPAHCTBEHHBIX TEOMETPHUECKUX (Qurypax, MpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATD ONEPAIMK HAJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IMHAT;
peraTh reOMETPUUSCKHE 3aa9i Ha BBIYUCICHNE YTIIOB MEXKIY MPSIMBIMU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH IO IUIOCKOCTH, B
1IEJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/a MPU PEIICHUH;
CBOOOJTHO OMNEPUPOBATH MOHSATUSIMU, CBS3aHHBIMM C JIBIDKCHHUEM B
IIPOCTPAHCTBE, 3HATH CBOKWCTBA JABUKECHUM;

BBITIOJIHATh HW300paX€HUST MHOTOTPAaHHUKOB W TeNl BpaleHUs MpHu
MapajyIeJIbHOM  IIEPEHOCE, UECHTPAIBHOM CUMMETPUM, 3€PKAIBHOMU
CUMMETPUH, MPU ITOBOPOTE BOKPYT MPSIMOIL, MpeoOpa3oBaHus O100US;
CTPOUTH CEUCHHUS MHOTOTPAHHHUKOB W TEJ BpAICHUS: CEUCHUsS MFIMHIpA
(mapaJiieTbHO U MEPHEHIUKYISPHO OCH), CEUYCHUsI KOHYca (MapaJliebHbIe
OCHOBAHHUIO U MIPOXOSIIME YEPE3 BEPILUHY ), CEUEHUS 111apa;
UCIOJIb30BaTh METOJbI TIOCTPOCHUSI CEUCHUI: METOJ CJIEIOB, METOI
BHYTPEHHETO POEKTHUPOBAHHUS, METO/I MIEPEHOCA CEKYIIEeH MITOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHUS,

OPUMEHATh TeoMeTpuueckue (akTbl ISl PEIICHHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJAararmlliuX HECKOJBKO IIaroB PpELUICHUS, €CIH YCIOBUS
IPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

peumars 3aJadyd Ha JO0KAa3aTeIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaX0XJICHUE T€OMETPUUECKUX BEIUYUH;

MPUMEHATH MPOTrPAaMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PEIICHUU CTEPEOMETPUUECKHUX 3a]aY;

MPUMEHATh  IIOJYYEHHbICE  3HAHUS HA  MPAKTUKE:  CPAaBHUBATS,
AQHAJIN3UPOBATH U OLICHUBATH PEAJIbHBIE CUTYALIUU, IPUMEHSTh U3YUYCHHBIC
NOHATHS, TEOpPEMbI, CBOWCTBA B IMPOLECCE IOUCKA PEUICHUs
MaTeMaTU4ecku  C(OpPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peaIbHBIE CUTyallMd Ha SI3bIKE T€OMETPHUH, UCCIEIOBaTh MOCTPOEHHBIC
MOJIEJIA C MCIIOJb30BAHUEM TIE€OMETPUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemarh NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
Hax0XJICHUEM T€OMETPUUECKUX BEJINYNH;

UMETh TpeACTaBieHUs] 00 OCHOBHBIX dTamax Pa3BUTHUS T'COMETPUHU Kak
COCTaBHOW YacTu (yHAaAMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos Di1eKTPOHHbIE
Ne HauMeHoBaHue pa3jiesioB u Kontpoabhbie | TpakTaueckie (uu¢posbIe)
n/m | TeM NPOrpaMmbl Bcero paGoThI paGoThI oOpa3oBaTejibHbIE
pecypcsbl
1 BBenenue B crepeoMeTpuio 23 1
5 BzaumHoe pacrnionoxenue 6 |
HPSIMBIX B IPOCTPAHCTBE
3 [TapannenbHOCTb NPSAMBIX U g
IJIOCKOCTEW B IPOCTPAHCTBE
[lepnieH UKy ISIPHOCTD
4 IPSIMBIX U IIJIOCKOCTEN B 25
IIPOCTPAHCTBE
Vrabl ¥ paccTosTHUA 16 1
MHororpaHHuku 7 1
Bexkrops! B IpocTpaHcTBE 12
2 [ToBTOpEHwUE, O606H16HIiIe u 5 )
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB 102 6 0

1O [TIPOT'PAMME




11 KITACC

KoaunuecTBo yacos DIeKTPOHHDIE
HaumeHoBaHue
Ne (uudpossbie)
pa3aesioB U TeM Koutpoasbnbie | IlpakTuyeckue
n/n Bcero o0pa3oBartejibHbIE
NMPorpamMmbl padoTsbI padoThI
pecypchl
A
| HaJIUTUYECKast 15 |
TEOMETPHUS
IToBTOpEHME,
606
) 0000111eHNe U 15 1
cucTeMaTu3anus
3HaHUI
3 O06bEéM MHOrOrpaHHHUKA 17 1
4 Tena BpaieHus 24 1
IInomanu
5 MMOBEPXHOCTHU U 9 1
00BEMBI KPYTJIIBIX TET
6 JBrxeHus 5 1
[ToBTOpEHME,
. o0o0mieHue u 17 )
cUCTEeMaTu3aIus
3HAHUN
OBUIEE KOJIMYECTBO
- 102 8 0

YACOB I10 [TPOTPAMME







ITHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KonTtpoibHble
padoThbI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE IIpaBUIIA
n300pa’KeHMsI HA PUCYHKE
IJIOCKOCTH, MapaJUICIIbHBIX
HPSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

[TonsaTtus crepeomeTpun:
TOYKa, MpsiMast, INIOCKOCTh,
npocTtpancTBO. OCHOBHBIE
npaBuiIa N300pakeHHst Ha
PHUCYHKE TTIOCKOCTH,
mapalJICJIbHBIX IMPAMBIX

(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsaTna: nepecekaromuecs

IJIOCKOCTH, ICPECCKAIOIUCCA

mpsiMasi ¥ IJI0CKOCTb;
HOJTYTIPOCTPAHCTBO

[TonsaTHA: nepecekaromuecs

IJIOCKOCTH, ICPECCKAIOIUCCA

npsiMasi ¥ MI0CKOCTh;
HOJTYTIPOCTPAHCTBO

MHoOrorpaHHukKH,




n300paXkeHne MPOCTEUIINX
MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHoOrorpaHHukKH,
n300paXkeHNe MPOCTEUIINX
MIPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U
HEpBbIE CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
HIEPBbIE CJIECACTBUS U3 HUX

AXCHOMBI CTEPEOMETPUH U
HepBbIC CIEJCTBUS U3 HUX.
CriocoObl 3a1aHusI IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NpAMbIX U
IJIOCKOCTEMN

10

N3o6paxkenune ceueHmnit
nUpaMHIbl, KyOa U IPU3MBI,
KOTOPBIE MTPOXOIAT Yepe3 UX
pébpa. N3obpaxenue
IEPECCUCHUA MTOJTYUCHHBIX
IJI0CKOoCTeN. PackpammBanue
MOCTPOEHHBIX CEUCHUN
pa3HBIMH LIBETaMU

11

N3o0paxenue ceueHmit
UpaMUJIBL, KyOa ¥ IPH3MBI,
KOTOPBIE MPOXOIST Yepe3 uX
p&opa. N3o0pakeHune




IEPECCUCHUA MTOJTYUCHHBIX
I0cKocTel. PackpammBanue
MOCTPOEHHBIX CEUCHUN
pa3HBIMH LIBETaMU

12

N3obpaxenue ceueHmit
MUPaMUJBL, KyOa U IPU3MBIL,
KOTOpbIE IPOXOJAT YEPE3 UX
pE&opa. N3o0pakeHune
NIEPECEUECHUS TOITYYEHHBIX
JI0CcKoCTeN. PackpammuBanue
MTOCTPOEHHBIX CEUCHUH
Pa3HbIMH LIBETaMU

13

N3o6paxkenune ceueHuit
MUpPaMU/Ibl, KyOa U PU3MBI,
KOTOpBIE MPOXOISAT Yepe3 uxX
p€bpa. M3obpakeHnune
NEPECCUCHUS MOJTYUYCHHBIX
miockocrel. PackpammvBanue
MOCTPOCHHBIX CEUCHUH
pa3HBIMH LIBETaMU

14

Meton cnenoB s
MOCTPOEHUS CEUCHUI

15

Merog cienoB aiis
MOCTPOECHUS CEUCHUIA.
CaolicTBa nepeceyeHuit
MPSIMBIX U IJIOCKOCTEMN

16

Meton cnenoB s
MOCTPOECHUS CEUCHUIA.
CBolicTBa nepeceyeHmit




MPSIMBIX U IJIOCKOCTEMN

17

[Toctpoenue ceuenuii B
nupamme, Kyoe mo Tpém
ToukaM Ha péopax. Co3manue
BBIHOCHBIX Y€PTEKEH 1 3aIUCh
I1aroB MOCTPOEHUS

18

[Toctpoenue ceuenuii B
nupamuje, Kyoe o Tpém
ToukaM Ha péopax. Co3manue
BBIHOCHBIX YepTEKel U 3aMUCh
IaroB MOCTPOCHUS

19

[Toctpoenue ceuenuii B
nupamujie, Kyoe no Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YepTEKel U 3aMUCh
[IaroB MOCTPOCHUS

20

[TocTpoenue ceuenuii B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YepTeKel U 3aMUCh
I1aroB MOCTPOCHHUS

21

[ToBTOpEHME MIIAHUMETPUN:
Teopema o
IIPONOPLHOHAIBHBIX OTPE3KAX.
[TooOue TpeyronbHUKOB

22

[ToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEYEHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazsutus




IIaHUMETPHUHN U
CTepEOMETPUH

23

KonTtponsHas padora
" AKCHOMBI CTEPEOMETPHHU.
Ceuennus"

24

BzaumHoe pacrionoxxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpenuBarouiyecs npsimple.
[Ipu3Haky ckpemuBarOmuXcs
npsmMbIx. [lapannensHbie
IpsIMbIE B IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOI1
napasuleibHON JaHHOU
MPSIMOM, MPOXOIAIICH uepe3
TOYKY MPOCTPAHCTBA U HE
JIeXKaIlEel Ha TaHHOU IPSIMOM.
JlemMa o nepeceueHun
napaieIbHbIX TPSIMBIX
INIOCKOCTBIO

26

[TapannenbHOCTB Tpex
npsMbIx. Teopema o Tpéx
napajiCJIbHBIX NPAMBIX.
TeopeMa 0 CKpeIIMBAIOIINXCS
MPAMBIX

27

[TapamnensHoe
npoekTupoBaHue. OCHOBHbBIE
CBOICTBA MAPAIJIETBLHOIO
IPOEKTUPOBAHHUS.




N306paxenue pazHbix puryp
B NMapaJJIEIbHON MPOEKIIUU

28

[lenTpanpHas mpoekuus. Yromu
C COHAITpaBJICHHBIMU
CTOpPOHAaMH. YTOJI MEXIY
PSMBIMU

29

3amayy Ha JJOKa3aTeIbLCTBO U
HCCJIEIOBAHKUE, CBSI3aHHBIE C
paCHOJ'IO)KeHI/ICM HpSIMLIX B
IIPOCTPAHCTBE

30

[ToHsATHA: MapaIebHOCTD
IIPSIMOM U INIOCKOCTH B
npoctpaHctse. [Ipu3nak
NapajuieIbHOCTH MPSAMOUN 1
iockoctu. CBolicTBa
[apaJuIeIbHOCTU IPSIMOM U
IUIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIUHCJICHHUE U
JT0Ka3aTeNbCTBO, CBSI3aHHBIE C
NapajyIeIbHOCTBIO IPSIMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE

32

[Toctpoenue ceuenus,
IIPOXOJSAIIETO YePe3 NaHHYI0
IPSIMYIO Ha YEPTEXKE U
NapajuIeIbHOTO APYyron
npsiMoil. Pacu€r oTHOLIEHNH

33

HapaJ'IJ'ICJ'IBHaH IIpOoCKI M-,
IMPUMCHCHUC JIA ITOCTPOCHUA




cedeHui Kkyoa u
napasuienenunena. CBolcTa
napajuieJenuneaa u mMpru3Mbl

[TapannenbHbIE MITOCKOCTH.
[Ipn3Haky nmapaueabHOCTH
JIBYX TIJIOCKOCTEM

Teopema 0 napamieIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MIPUHAJICKALLYIO TaHHOMN
IJIOCKOCTH U CIIEJCTBUSA U3
HEE

CaoiicTBa napamieabHbIX
IUIOCKOCTEN: O
HapajyIeIbHOCTHU MPSAMBIX
nepeceyeHus pu
NIEPECEUEHUH JIBYX
napajuleIbHBIX IIIOCKOCTEN
TpeThen

CaolicTBa napauiesIbHbIX
IUIOCKOCTEH: 00 OTpe3Kax
napajieIbHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXKITY
napauieIbHBIMU
MJIOCKOCTSIMU; O TIEPEeCceUEHUN
MPSIMOM C IBYMSI
napasuiebHBIMU MJIOCKOCTSIMU

[ToBTOpEeHue: TeopeMa
[Mudaropa Ha mIockocTn




39

[ToBTOpEHUE: TPUTOHOMETPHS
IPSIMOYTOJIBHOTO
TPEYroJbHUKA

40

CoiicTBa Kyba u
MPSIMOYTOJILHOTO
napaJuleenuneaa

41

Breruncnenue qyiMH OTpPE3KOB B
Ky0€ U IpsIMOYTOJIbHOM
napajuieienunese

42

[leprieH UKy IAPHOCTD NPSMOUN
U 110cKocTH. [IpusHax
NEPIEHANKYJSIPHOCTH IIPSIMOU
U TUIOCKOCTH

43

[leprieH UKy IAPHOCTD NPSAMOU
1 110ckocTu. Ilpusnak
NEPIEHANKYJSIPHOCTH IIPSIMOU
U TUIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUU U
€JIMHCTBEHHOCTH IIPSIMOI,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MIEPIEHIUKYISIPHON K
IUIOCKOCTH

45

ITnockoctu n
NEPIEHIUKYIAPHBIE UM
prIMI)Ie B MHOFOFpaHHI/IKaX

46

ITnockoctu n
NEePHEHANKYIISIPHBIE UM




IpsAMBIC B MHOT'OTpaHHUKax

47

[leprieHaAUKYSAp ¥ HAKIIOHHAS.
[Toctpoenne nepneHauKysipa
13 TOYKH Ha MPSIMYIO

48

[lepnieHuKyIsIp ¥ HAKJIOHHAS.
ITocTpoeHue nepneHuKyIsApa
13 TOYKH Ha MPSIMYIO

49

Teopema o Tpéx
neprIeHuKyIsIpax (mpsmast u
oOpatHasi)

50

Teopema o Tpéx
NepIeHuKyIapax (mpsamas u
oOpatHas)

51

Yron mexny
CKPEITUBAIOIIMMHUCS TPSIMBIMHU

52

[Touck neprieHIMKyIAPHBIX
HpﬂMBIX C ITOMOIIIBIO
nepneH;menﬂpme
IUIOCKOCTEH

53

OpTtoronaibHOe
IPOEKTUPOBAHHE

54

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIIBHOU
MUPAMUJIBI C TOMOIIBIO
OPTOTOHAJILHOMN MPOEKIINU

55

[Toctpoenue cedenuii kyoa,
IIPU3MBI, IIPABUIILHOU
MUPAMUJIBI C TOMOIIBIO




OPTOTOHAJIBHOMN MPOEKIINU

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[ImockocTn cummerpuil B
MHOTOTpaHHUKAX

57

IIpusnaxk
NEPIEHANKYJISIPHOCTH IIPSIMOU
U TUIOCKOCTH KAaK CIIEJCTBHUE
CUMMETpUHU

58

IIpaBuIbHBIE MHOTOI'PAaHHUKHU.
Pacuér paccTosiHuii OT TOUKH
JI0 IJIOCKOCTH

59

[IpaBunpHBIE MHOTOTPAaHHUKH.
Pacuér paccTosiHuid OT TOUKH
J10 TUIOCKOCTH

60

CriocoObl OIyCTUTh
NEPIEHANKYJISAPBIL:
CUMMETpHUS, CABUT TOYKHU I10
napajuIeIbHON NPAMON

61

CaBur no HenapasuieIbHON
IPSIMOM, U3MEHEHHE
paccTostHuM

62

KontponpHas padota
"B3zaumMHoe pacronoxeHue
NPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTse”

63

[ToBTOpEHME: YyTOI MEKITY
IPSIMBIMU Ha TJTIOCKOCTH,




TPUTOHOMETPHUSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64

[ToBTOpEHME: yTOa MEKIY
CKpCIIUBAOIHUMHUCSA ITPAMBIMU
B [IPOCTPAHCTBE

65

I'eomerpuueckue MeToapl
BBIUMCJICHUS yIJIa MEXKIY
MMPAMBIMH B MHOT'OTpaHHHKaxX

66

JIByrpansslii yroa. CBoHCTBO
JMHENHBIX YIJIOB IBYITPAHHOTO
yriaa

67

[lepnienaukynsipHbie
minockoctd. CBoMCTBa
B3aMHO HepHeHI[I/IKy.HHpHLIX
IIOCKOCTEH

68

[Ipusnaxk
NEPIEHUKYJIIPHOCTU
IJIOCKOCTE; TEOpEMA O
IIPSIMOM TIEPECEUEHHUs] IBYX
IJIOCKOCTEN
MEPHEeHIUKYIISIPHBIX TPEeThel
IUIOCKOCTH

69

[IpssMOyTONIBHBIM
napajuiesenunes; Kyo;
W3MEPEHUS, CBOMCTBA
IPSIMOYTOJIBHOTO
napajuiejenumne1a




70

Teopema o AuaroHanu
MPSIMOYTOJIBHOTO
napajieienuneaa u
CIICJICTBUE U3 HEE

71

CrepeomeTrpuueckue u
NPUKITAIHBIC 33/1a9H,
CBSI3aHHBIE CO B3aMMHBIM
PacHoI0KEHHEM MPSIMBIX U
IUIOCKOCTH

72

[ToBTOpEHME:
CKPEIIMBAIOIINECS IPSIMbIE,
napasuieNbHbIe II0CKOCTH B
CTaHJAPTHBIX
MHOTr'OrpaHHUKax

73

[Tapa mapatenbHbIX
IUIOCKOCTEH Ha
CKPELIMBAIOIIMNXCS MPSMBIX,
paccTosiHuE MEXIY
CKPELIMBAIOIIMMUCS TPSIMBIMHU
B IIPOCTBIX CUTYAIMIX

74

Paccrosnue or TOUkH 10
IIJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 TUIOCKOCTH

75

Brruncnenue paccrosHuit
MEXIY CKPELMBAIOIIUMUCS
MIPSIMBIMH C IIOMOIIBIO
NEPIEHANKYJISIPHON
IIOCKOCTH

76

TpéxrpanHslii yrodi,




HEpaBEHCTBA IS
TpeXTrpaHHbIX yriioB. Teopema
[Mudaropa, Teopembl
KOCHHYCOB M CUHYCOB JIJIs
TPEXTPAaHHOTO yIJia

77

DneMeHTHI ChepruIeCKOi
T€OMETPHUH: T€OAC3NUCCKHE
JIMHUAHU Ha 3eMiie

78

Kontponbnas padota "Yrisl u
pacctostHus"

79

CucreMmaru3anys 3HaHUH
"MHOrorpaHHMK 1 €ro
3JIEMEHTHI"

80

IIupamua. Buasl nupamun.
[IpaBuibHas nupamua

81

ITpusma. [Ipsimast v HaKJIOHHAA
npusmel. [IpaBunbHas npuzma

82

[Ipsimoit napannenenunen,
NPSAMOYTOJIbHBII
napasenenumnes, Kyo

&3

BrInmykiible MHOTOIpaHHHKM.
Teopema Ditnepa

84

Brinykiibie MHOTOTpaHHUKH.
Teopema Ditnepa.
[IpaBunbpHbIE U
MOJTYTIPAaBUIIbHBIE
MHOT'OTPaHHUKH

85

KonTponbHas padora




"MHororpaHHuku"

[TonsTue BexTOpa Ha

86 IUIOCKOCTH U B IIPOCTPAHCTBE

87 CyMmMa BEKTOpOB

88 Pa3HocTh BekTOpOB

89 [IpaBuno napamenenunena

90 YMHOXKEHHEe BEKTOpa Ha
YHCII0
Pa3znosxxenne BekTopa o

91 0a3ucy TpEéx BEKTOPOB, HE
JeKallKX B OJHOM IJIOCKOCTH

92 CkasiipHO€ ITPOU3BEIEHNE

93 Brruncnenue yria mexuy
BEKTOpaMH B IPOCTPAHCTBE

94 [Ipocreiimue 3amauu ¢
BEKTOpaMHU

95 [Ipocreiimme 3amayu ¢
BEKTOpPaMHU

96 [Ipocreitmue 3anauu ¢
BEKTOpPaMHU

97 [Ipocreitmue 3anauu ¢
BEKTOPAMH

08 O000meHue 1
cucTeMaTH3alys 3HaHUH

99 O6o06menne u
cucTeMaTn3anus 3HAaHUI

100 Hrorosas KOHTpoOJIbHAA




paborta

Hrorosast KOHTpOIbHAS

101
pabota

102 O06o0611IEHNE U

CHCTEeMaTH3alus 3HaHU!

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME

102




11 KITACC

Ne
/o

Tema ypoka

KoanuyecTBO 4acos

KoHTpoJbHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

JlaTa
H3y4YeHUHA

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIEC

pecypchl

[ToBTOpEHME TEMBI
"KoopauHatel BeKTOpa Ha
IUIOCKOCTH U B
npocTpaHcTse"

IToBTOpEHME TEMBI
"CkaJIsIpHOE MPOU3BE/ICHUE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Brruncienue yria Mexmy
BEKTOpaMH B MPOCTpaHCTBE"

[ToBTOpEHME TEMBI
"VpaBHeHHE MTPSIMOH,
MPOXOJIAIIEH uepe3 ABe
TOYKH"

YpaBHEHHE IUIOCKOCTH,
HOpMaJIb, ypaBHEHHE
IUIOCKOCTH B OTpe3Kax

YpaBHEHHE IUIOCKOCTH,
HOpMaJIb, ypaBHECHHE
IUIOCKOCTH B OTPE3Kax

BekropHoe npousseneHue

JIuHeiiHbIe HEPaBEHCTBA,




JIMHENHOE
MPOTpaMMHUPOBAHNE

JInneliHble HEPABEHCTBA,
JIMHENHOE
MIpOrpaMMHpPOBaHNE

10

AHaTUTHYECKUE METOIBI
pacuéra yria Mexay
PSIMBIMU B
MHOTOTPaHHUKAX

11

AHaTUTHYECKUE METOIBI
pacuéra yria Mexay
INIOCKOCTSIMH B
MHOTOTPaHHUKAX

12

dopMyia pacCTOSHUS OT
TOYKH J0 IJIOCKOCTH B
KOOpJIMHATAX

13

Haxoxnenue paccrostHuii oT
TOYKH JI0 MJIOCKOCTH B KyOe

14

HaxoxneHnue pacctossHuM OT
TOYKH 10 IIOCKOCTH B
MpaBUJILHON MUpPAMUJIE

15

KonTponbhas pabora
" AHanmuTH4eCcKas
reomerpus”

16

CeueHust MHOTOTPaHHUKOB:
CTaHJapTHbIE
MHOTI'OTPaHHUKH

17

CeueHust MHOIOIPaHHUKOB:




METO/I CIIEJIOB

18

CeueHunst MHOIOTPaHHUKOB:
CTaH/IapTHbIE IIOCKOCTH,
nepeceyeHus! NpsMbIX U
IJIOCKOCTEN

19

[TapaienbHble IPSIMBIE U
IUIOCKOCTH: ITapalIeIbHbIE
CeYeHUs

20

[TapaynensHbie psAMBIE U
IUIOCKOCTH: PacyéT
OTHOIIEHUN

21

HapaHHeJ'ILHBIe IIPsAMBIC U
IIJIOCKOCTU: YTJIbI MCIKIY
CKpCIIUBAOIIUMHUCA
MMPpAMBIMHA

22

[lepneniukynsipHbIe
IIPSIMBIE U IUIOCKOCTH:
CTaHIapPTHBIE IAPkI
HNEPIECHANKYJIIPHBIX
IJIOCKOCTEN U NPSIMBIX,
CUMMETPHUHU
MHOT'OIrpaHHUKOB

23

[IepnieHauKyIsIpHBIE
IIPSIMBIE U INIOCKOCTH:
TEeOpeMa O TpPex
MEepIEeHIUKYIsIpax

24

[IepnieHquKysIpHBIE
IIPSIMBIE U INIOCKOCTH:




BBIYUCJICHUS JJIMH B
MHOI'OI'paHHHUKaXx

25

[ToBTOpenue: momanu
MHOTOYT'OJIbHUKOB,
(hopMyITBI 7151 TUTOMAEH,
COOOpaKeHUS TIOT00MS

26

[ToBTOpenue: momanu
MHOTOYT'OJIbHUKOB,
(hopmyITbI 715t TUIOMIAEH,
COOOpakeHUS TI0I00MS

27

[ToBTOpenue: momanu
MHOT'OYTI'OJIbHUKOB,
(hopmyITbl 17151 TUIOMIAEH,
COOOpaKeHUS TI0T00MS

28

[Inomanu ceyenui
MHOTOT'PaHHHUKOB: TUTOIIAH
IIOBEPXHOCTEN, Pa3pe3aHus
Ha YacTH, COOOpakeHuUs
mogo0ous

29

[nomany ceuennit
MHOTOTPAHHHUKOB: TUTOTIATH
IIOBEPXHOCTEN, pa3pe3aHus
Ha YaCcTH, COOOpaKeHUs
mogo0ous

30

KonTtponsHas pabora
"[ToBTOpEHME:
MHOTOTPaHHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"




31

O0BpéM Tena. O0BeEM
PSIMOYTOJIBHOTO
napasuieienumneia

32

3amaun 00 yaABOCHUH Ky0a, 0
KBaaparype Kyoa; o
TPHUCEKITHH yTiia

33

CrepeomeTpuyiecKkue 3a/1auu,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napaJiesenumnesa

34

[Ipuxnagueie 3a1auu,
CBSI3aHHBIE C BHIYMCIECHUEM
00BEMaA NPSMOYTOJIBHOTO
napajuienaenunena

35

O06BEM psMON IPU3MBI

36

CrepeomeTpHuyeckue 3a1au,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB MPSAMON IPU3MBI

37

[Ipuknaansie 3a1a4u,
CBsI3aHHBIE C 00BEMOM
IIPSIMOM IIPU3MBI

38

Brrunciienue 006EMOB TeI €
TTOMOIIIBIO OTIPEJETEHHOTO
uHTerpana. OobpEm
HAKJIOHHOM MPU3MBI

39

Brranciaenue 005EMOB TeN ¢
TTOMOIIIBIO OMIPEAEITEHHOTO
uHTerpana. OobpEm




nrupaMHuIbl

40

®opmya 06bpEéMa
nupaMupl. OTHOLIEHHE
00BEMOB MUPAMUJI C OOTITIM
yTIIOM

41

dopmyia 06bpEéMa
nupaMupl. OTHOLIEHHE
00BEMOB MUPAMUJI C OOIITHM
yTIIOM

42

CrepeomeTpuueckue 3aj1auu,
CBsI3aHHBIE C 00bEMaMU
HAKJIOHHOW NPU3MBI

43

CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C 00BEMAMU
TTAPAMH/IBI

44

[IpukitagHbie 3a1a49H 110
teme "O0bEMBI TEN",
CBSI3aHHBIC C 00BEMOM
HAKJIOHHOH TIPU3MBI

45

[IpukiaaHbIie 3a1a49H 110
teme "O0BEMBI TEN",
CBsI3aHHBIE C 00BEMOM
TTAPAMH/IBI

46

[Ipumenenne 06HEMOB.
Brruucnenue pacctosHus 10
IJIOCKOCTH

47

KontponpHas padota
"O0BEM MHOTOTpaHHHUKA"




48

Hunmuaapudeckas
MOBEPXHOCTH, 00pa3yromue
WIMHIPUYECKON
MOBEPXHOCTHU

49

Humuuap. [pamoin
KPYroBOUM IUJIUH/IP.
[Inomane noBepxHoCTH
HUINHAPA

50

Konnueckas nOBEpXHOCTB,
00pa3yroIme KOHHIEeCKOM
nosepxHoctu. Konyc

51

Ceuenue koHyca
IJIOCKOCTBIO, NapAJIIIEIbHON
IUIOCKOCTH OCHOBaHUS

52

VY ceu€HHBIN KOHYC.
N3o6pakenne KOHYCOB H
YCEUEHHBIX KOHYCOB

53

[Tnomanp 6okoBOM
MTOBEPXHOCTHU U MOJHOU
MMOBEPXHOCTH KOHYCA

54

ITiomane 0OKOBOI
MOBEPXHOCTH U MOJHON
MOBEPXHOCTH KOHYCa

55

CrepeomMeTpruyEeCKHE 3a/1a4u
Ha JIOKa3aTEeIbCTBO U
BBIYMCIIEHHUE, [IOCTPOCHUEM
CEYEHUU LIUIMHApPA, KOHYCa

56

CTCpCOMCTpI/ILIeCKI/Ie 3aJa4du




Ha A0Ka3aTCJIbCTBO U
BBIYUCJICHUEC, IIOCTPOCHUEM
CeueHH I OUJINHApA, KOHYyCa

57

[Ipuxnaguelie 3a1auu,
CBSI3aHHBIE C [IWIMHIPOM

58

[Ipuxnagueie 3a1auu,
CBSI3aHHBIE C LIUWIUHIPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u mapa
¢ IIockocThi0. Kacanne
mapa u cepbl TNIOCKOCTHIO.
Bun u uzobpaxkenue mapa

61

[Tepeceuenue cdepsl u mapa
¢ wiockocThro. Kacanue
mapa u cepbl INIOCKOCTHIO.
Bun u n3o0pakenue mapa

62

VYpaBuenue chepsl.
[Tnomane cheprr u e€
qacTeHl

63

Cummetpus chepsl 1 mapa

64

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U
BBIYMCIICHUE, CBS3aHHBIE CO
cdepoii u mapom,
MIOCTPOEHUEM HX CEUCHHI
IIJIOCKOCTBIO

65

CrepeomeTrpuueckue 3a1auun
Ha JT0Ka3aTeIbCTBO




BBIYHCIICHHUEC, CBA3aHHBIC CO
chepoii u mapom,
MIOCTPOCHHUEM MX CCUCHHI
IUIOCKOCTBIO

66

[Tpuxknagueie 3a1auu,
CBsI3aHHBIE cO cepoit u
1apom

67

[ToBTOpEHME: OKPYKHOCTH
Ha IIJIOCKOCTH, BBIYUCIICHUS
B OKPY’KHOCTH, CTaHJapTHBIE
mogo0ous

68

Paznuunbie koMOMHAIAN TET
BpalICHUs U
MHOI'OTPaHHUKOB

69

3anauu o teme "Tena u
HOBEPXHOCTH BpaleHus"

70

3agauu o teme "Tena u
IIOBEPXHOCTHU BpaleHus"

71

KoHnTtponbhas pabora "Tema
Y TIOBEPXHOCTHU BpatieHus"

72

O6nem mumuHapa. Teopema
00 00BEMeE npsMOoro
TWIAHAPA

73

Brrancnenue 006EMOB Te ¢
TIOMOIIBIO OITPENEIIEHHOTO
unTerpana. O6bpEM KoHyca

74

ITnomragu 00KOBOI U
IIOJIHOM ITOBEPXHOCTHU




KOHyca

75

CrepeomeTpuyuecKkue 3a/1auu,
CBA3aHHBIC C BBIYHUCIICHUEM
00BEMOB LIMIIMH/IpA, KOHYCa

76

[IpuknanHeie 3a1a4u M0
teMe "OO0BEMBI U ILIOMIAIA
nosepxHoctel Ten"

77

O0BEM mapa 1 mapoBoro
cekropa. Teopema 06
00Bséme mapa. [Tnomanp
cdepsl. CTepeomMeTpudecKkue
3a/1a4y¥, CBSI3aHHBIC C
BBIYHCIICHHEM 00HEMOB
nrapa, apoBOro CerMeHTa u
IIaPOBOTO CEKTOpa

78

[Ipukitaguelie 3aga4u no
teme "OOBEMEI TEI",
CBSI3aHHBIE C 00BEMOM II1apa
U TUTOIIAaabI0 chepsl.
COOTHOIIEHUS MEXIY
TUTOIIAIIMU TTIOBEPXHOCTEHN U
00BEMamMu TOJOOHBIX Tell

79

ITomoGOHEIE TENA B
npoctpaHcTe. Vi3mMeHeHnue
00bEMa Ipu MOJ00HH.
CrepeomeTrpuueckue 3a1aud,
CBSI3aHHBIE C BHIYUCIIEHUEM
00BEMOB TeJ U TUIOIAACH
IIOBEPXHOCTEN




80

KonTponbhas pabora
"[Lnouraay MoBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

81

JIBM>KeHUs MpOCTPaHCTBA.
Orobpaxenus. JIBuxeHus 1
paBeHcTBO puryp. OOmue
CBOMCTBA JIBWKCHUHU

82

Bunsl nBmkennii:
napaJIeIbHBIN IEPEHOC,
LIEHTpAJIbHAsi CAMMETPUS,
3epKaJibHasi CAMMETPHS,
MOBOPOT BOKPYT MPSAMOi

83

[IpeobpazoBanus mompoous.
[Ipsimast u cepa Ditnepa

84

I'eomerpuueckue 3agaun Ha
IMPUMCHCHUEC NBHUKXCHUA

85

KonTtponbHas padora
"BekTops! B IpocTpaHcTBe"

86

O06o0matoriee MOBTOPEHHE
11 moHATUNA U METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALH
3HaHui: "[lapamiensHOCTh
IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTae"”

87

Ob6o06m1aro1iee MOBTOpeHNE
11 noHsTHI U METO/I0B
Kypca reometpuu 1011




KJIACCOB, CHUCTEMaTH3aLus
3HaHuil: "BekTopsl B
npocTpaHcTBe"

88

Ob6o0maroree MOBTOPEHNE
11 moHsaTHI 1 METOOB
Kypca reometrpun 10-11
KJIACCOB, CUCTeMAaTH3aIlHs
3HaHui: "BekTopsl B
npocTpascTse”

89

O6o0matomiee MOBTOPEHHE
11 DOHATUNA 1 METOIOB
Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTHU3AIUS
3nanuii: "O0bemM
MHOTOrpaHHHKaA"

90

O6o0matoiee MOBTOPEHHE
11 ToHATHIH ¥ METOJIOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3AIHS
3nanuii: "O0beM
MHOTOTpaHHHKA"

91

Ob6o06m1aro1iee MOBTOpeHNE
11 noHsTH 1 METO/I0B
Kypca reometpun 1011
KJIACCOB, CUCTEMATH3AIH
snauwnii: "lnomanu
MOBEPXHOCTU U 00BEMBI
KpyIJibIxX Ten"

92

Ob6o0maromee MOBTOPEHNE




11 moHITUN 1 METOZOB
Kypca reometrpun 10-11
KJIaCCOB, CUCTEMaTH3aIHs
sgaguii: "Thnomanu
MOBEPXHOCTU M 0OBEMBI
KpYyIJbIX TN

93

HroroBast KOHTpOJIbHAS
pabora

94

HrtoroBast KOHTpoOJIbHASA
pabota

95

[ToBTOpEeHue, 0600IIeHNE U
crucTeMaTu3alus 3HaHUI

96

Hcropus passutus
CTEPEOMETPUH KaK HAyKU U
€€ poJIb B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHI

97

Hcropus pazsurus
CTEpEOMETPUH KaK HAyKU U
€€ poJIb B pa3BUTUH
COBPEMEHHBIX UH)XEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUH

98

Hcropus pazsutus
CTEPEOMETPUN KAK HAYKU U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX




TEXHOJIOTUU

99

Hcropus pazsurus
CTEpPEOMETPUU KaK HAyKU U
€€ poJIb B pa3BUTUH
COBPEMEHHBIX UH)XEHEPHBIX
U KOMITBIOTEPHBIX
TEXHOJIOTUM

100

Hcrtopus pazsurus
CTEPEOMETPUH KaK HAYKU U
€€ poJb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Hctopus pazsutus
CTEPEOMETPUHN KAK HAYKU U
€€ poJIb B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUM

102

Hcropus passutus
CTEpPEOMETPUU KaK HAYKU U
€€ poJb B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIbIOTEPHBIX
TEXHOJIOTUH

OBILEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

102







YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

I'eometpust. 10-11 kmaccel. bazoBerit n npodunsHb ypoBHU. ATanacsH JI. C.,
Bbyty3or B. ®@., Kagomue C. b. u ap. / [lox Hayu.pyk. Tuxonosa A. H. Jlunus
YMK: YMK "MI'VY - mikone" JI. C. Atanacsna, 11 k. (6a3/mpod).

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Martemaruka: anreOpa 1 Hayajla MAaTEMaTUYECKOTO aHAIN3a, TEOMETPHSI.
I'eometpus : 10—11-e kiaccel : 6a30BbIii U yTITyOJEHHBII YPOBHU :
MeToauyeckue pekoMmenaanuu Kk yueonuky JI. C. Atanacsna, B. @. Byty3oBa,

C. b. Kagomuesa u np. — Mockasa : [Ipocsemenue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3 A%5B%2227

7%22%5D
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