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HOACHUTEJIBHAA 3AIIMCKA

I'eomeTrpus sBasieTcs OogHMM W3 0a30BBIX KYPCOB Ha YPOBHE CpEIHErO
obmrero oopa3oBaHms, TaKk Kak 00ecIieYMBaeT BO3MOXKHOCTh M3yUCHHS JTUCIUILUTHNH
€CTECTBEHHO-HAYYHOM HAMPABICHHOCTU W MPEAMETOB TYMAaHUTAPHOTO IIMKJIA.
[TockonmbKy ~ JIOTHYECKOE  MbIIUICHHE,  (QopMHUpyeMOe MpU  H3YYEHUU
00yYaromMMUMHUCS TOHATHHHBIX OCHOB I'€OMETPHH, IPHU JO0KA3aTeIIbCTBE TEOPEM U
MMOCTPOCHUHM IIEMOYKHU JIOTUYECKUX YTBEPKICHUU IPHU PEIICHUH T'€OMETPUYECKUX
3a7a4, YMEHHME BBIJBUTaTh M OIPOBEPrarb THUIOTE3bl HEMOCPEICTBEHHO
WCIIONIb3YIOTCSL TIPU PELICHUU 3a7a4 €CTECTBEHHO-HAYYHOIO IIMKJIA, B YACTHOCTH
bu3UYecCKuX 3a1a4.

[{ens ocBOeHUS mporpaMMbl yaeOHOTO Kypea «['eomerpus» Ha yriayOnéHHOM
YpOBHE — pa3BUTUE HWHIMBUAYAIbHBIX CIIOCOOHOCTEH OOydYaromuxcs MOpu
U3YYE€HUH T€OMETPHUHU, KaK COCTABIISIONICH mpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaThKa»  depe3  O0EeCICYCHHE  BO3MOXXHOCTH  NpHOOpeTeHHs |
UCIIOJIb30BaHUsl 0Oosiee TIyOOKUX TEOMETPUYECKUX 3HAHUNW U JIEUCTBUH,
crielU(PUIHBIX TEOMETPUH, U HEOOXOIUMBIX JJIsI YCIEIIHOT0 MPOo(EeCcCuOHATBLHOTO
o0pa3oBaHus, CBA3aHHOTO C UCITOJIb30BAaHUEM MAaTEMaTHKH.

[IpuoputeTHBRIMU 3a7adyaMyd Kypca T€OMETPHUH Ha YriayOJEHHOM YypOBHE,
PacCIIMPSIONIMMYU U YCWIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBJISIOTCS:

pacliMpeHue NpeACTaBICHUS O T€OMETPUU KAaK YaCTH MHUPOBOM KYJIbTYpPbI U
dbopMupoBaHUE OCO3HAHHS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIITUM MHUPOM;

dbopMupoBaHUE TIPEACTABICHUS O TPOCTPAHCTBEHHBIX (Hrypax Kak o
BAKHEHIINX MATEMATUYECKUX MOJENIAX, IMO3BOJISIIOIIMX OMNUCHIBATH U H3y4aThb
pa3HbIE SBJICHUS OKPY’KAIOIIEr0 MUPa, 3HAHUE MOHATUHHOIO armapara 1o pasieny
«CtepeoMeTpus» yueOHOr0 Kypca T€OMETPUH;

dbopmupoBaHue YMEHUS BIAJICTh OCHOBHBIMH MMOHSATHUSIMU 0
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBaMHU, 3HAHUE TEOPEM,
dbopMysl U yMEHHE MX MPUMEHSATHb, YMEHHS JOKa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHJIapTHBIE CITOCOOBI PEIIeHUs 3a/1aY;

dbopMupoBaHrEe yMEHHUS Paclio3HaBaTh HA YEPTEKaxX, MOACISAX U B PeaJbHOM
MHUpPE€ MHOTOITPAaHHUKH W Te€lla BpAlICHUsS, KOHCTPYHUPOBATH T'€OMETPUUYECKHUE
MOJICIIN;

dbopMupoBaHrEe MOHUMAHHUS BO3MOXXHOCTH aKCHOMATHYECKOT'O IOCTPOCHUS
MaTeMaTHYCCKUX TEOpUi, (POpMHpOBAHHE IMOHUMAHUS POJIM AKCHOMATHKH IIPH
IIPOBEJCHUHN PACCYKIACHUN;

dbopMupoBaHrue yMEHHs BJIaJeTh METOJAMU JOKA3aTEIbCTB U aJIrOPUTMOB
pEIIEHUs], YMEHUSI WX NPUMEHSATH, MPOBOJUTH J0OKA3aTEIbHBIC PACCYXKICHHUS B



XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEpKAHUEM,
dbopMupoBaHuEe TpEACTaBICHUS O HEOOXOIMMOCTH  JIOKA3aTeNbCTB  IPH
000CHOBaHUY MAaTEMaTUYECKUX YTBEPKICHUN U POJIM aKCUOMATHKH B MPOBEIACHUN
NEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE M COBEPUICHCTBOBAHUE WHTEJUIEKTYAJIbHBIX M  TBOPYECKHX
CrocoOHOCTEN 00yuaroumxcs, MO3HaBaTEIbHOM aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUM, KPUTUYHOCTH MBIIIJICHUSI, HHTEpECca K U3yUYECHHUIO TEOMETPUH;

(dopmupoBaHue (YHKIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETPUH:
YMEHUS PACIO3HABaTh IMPOSIBICHUS TEOMETPUYECKUX TOHSTHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIbHBIX XKU3HEHHBIX CUTYAlUSX U NPU U3YUYEHUH JIPYTHUX
y4eOHBIX  IPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEM W  3aKOHOMEpPHOCTEH,
MOJIETTUPOBAHUS pEATbHBIX CHUTYallMid, HMCCIIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
MHTEPIPETALUN MTOTYUYEHHBIX PE3YIBTATOB.

OCHOBHBIMH COZIEpKATEIBHBIMU JIMHUAMU Y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «xmaccax sBusroTcs:  «lIpsMble W MJIIOCKOCTH B TPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BeKToppl M  KOOPAWUHATHI B
IIPOCTPAHCTBEY, «/IBM>KEHUS B POCTPAHCTBE.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHuE «yMETh ONEPUPOBATH
HOHSTUSIMUY», PEIEBAHTHBIMH I'€OMETPUU HAa YIUIYOJIEHHOM YpOBHE OOYy4eHUs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JTUHHUSIM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTMYECKMX yMEHHH  pachpenensieTcss He  TOJIBbKO IO
coJiepKaTeNIbHBIM JIMHUSM, HO U 10 rojam odydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHoi paboueit
OpOrpaMMbl, pPACHIpPEENEHHBIM [0 ToAaM OOY4YEHHs, CTPYKTYpUPOBAHO TaKHUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBLHBIM BOIPOCaM O0yUaroIIuecs
oOpamanuch HEOAHOKPAaTHO. TO  TMO3BOJSET  OPraHM30BaTh  OBJIAJICHUE
Tr€OMETPUYECKUMH MOHATUSAMH U HABBIKAMU ITOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJTI0/IEHNEM MPUHIINIA PEEMCTBEHHOCTH, @ HOBbI€ 3HaHMSI BKIIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPECTABICHUN 00Yy4arOUUXCsl, pacIuupsis U yriryosss
e€, o0pa3ys MpoYHbIE MHO)KECTBEHHBIE CBSI3U.

[lepexon Kk U3y4EHUIO TEOMETPUHN Ha YIIyOIEHHOM YPOBHE IO3BOJISET:

co3garb  ycinoBus s guddepeHuManud  O0ydeHHs, IOCTPOCHHUS
WHAUBUIYaIbHBIX 00pa30BaTENbHBIX MpOrpamMM, OOECHeYuTh YriyOJnEéHHOE
U3y4eHHE T€OMETPUH KaK COCTaBIIAIONIEH yueOHoro mpeamera «MaTemaTHKay;

HNOJATOTOBUTHh OOYYAIOIIUXCA K MPOAOHKEHUI0 H3YYEHUST MAaTEMaTHKU C
yuérom BbIOOpa Oyaymed mnpodeccuu, obecrieunBas MPEEMCTBEHHOCTb MEXIY
o01uM U podeccuoHaIbHBIM 00pa30BaHUEM.



Ha wusyuyenue yueOHOro kypca «l'comerpus» Ha yriayOJnEHHOM YpOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 gaca (3 gyaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeNI0).



COILEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUS ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHMOMAaTHYECKOM IOCTPOCHHH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajielibHble W CKpemuBaromuecss mnpsimbie. [IpU3HakKu CKpenyBaroluxcs
npsaMbIX. [lapamienbHOCT IPSMBIX U IVIOCKOCTEN B IIPOCTPAHCTBE: MapaJuIeIbHbIe
IIPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD MIPAMON
u 1iockoctd. [lapamiensHoe M UEHTpabHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHbBIE CBOICTBa MapauIENbHOIO NPOEKTHpoBaHuA. M300pakeHue
¢Guryp B mapauieabHONW MPOEKIUH. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSMBIMH B IIPOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapajuieIbHbIe
IIJIOCKOCTH, CBOWCTBA HapaijIeIbHbIX IIJIOCKOCTEH. [Ipocreiimue
NPOCTPaHCTBEHHBIE (PUTYpbl Ha IJIOCKOCTH: TETpajap, Mapajuielenumne,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTDh NPSIMOM M TJIOCKOCTH: MEPIECHANKYIISIPHBIE NPSAMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIEIbHbIE W IEPHNEHAUKYJAPHBIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEopeMa O NpsIMOH
NEPIEHANKYJIAPHON IJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHME.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  (QUIypbl Ha  IUIOCKOCTb.
[lepneHaAUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJIAPHOCTH  JIBYX
II0cKocTer. TeopeMa 0 TpEX MEePIEHAUKYIISIpax.

Yriael B IPOCTPAHCTBE: Yrojl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYIPAaHHBIN
yIOJI, JUHENHBIN YroJ JBYTPAHHOTO yrila. TpEXTpaHHbIA U MHOTOIPAHHBIE YTJIbI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
JNBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yIJia.

MHororpaHHuKH

Buapel MHOrorpaHHukoB, pa3BEpTka MHOrorpaHHuka. lIpusma: n-yronpHas
npu3Ma, NpsMas 1 HaKJIOHHAsl IpHU3Mbl, OOKOBasl U MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunien, nOpsAMOYTOJbHBIA  MAPAUIENECHIUIIE] ©U  €ro0  CBOMCTBA.
Kparuvailine mnyTM Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennast Teopema Iludaropa. Ilupamupa: n-yrompHas mUpamuaa,
npaBuiabHas W yced€HHas mnupamuabl. CoiictBa pébep M OOKOBBIX TIpaHeit
NpaBUJIbHOW mHUpamuzbl. [IpaBuiIbHBIE MHOTOIpAHHUKH: IpaBUJIbHAS TpU3Ma U



NpaBUJbHAS TNUpPaMUA, TNPAaBWIbHAS TPEYTrOJbHAsI NUpaMulia W TPaBUIIbHBIN
Terpa’ap, KyO. IlpencraBineHre O NpaBWIBHBIX MHOTOTPaHHHUKAaX: OKTa’p,
JNOEKadAP U UKOCAdP.

BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIA/Ib OCHOBaHWM, TeopeMa O OOKOBOM TMOBEPXHOCTH TPSIMOM MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TNPABUIBHOW MHpPaMUbI,
TeOpeMa O IUIOLIAAN YCEUEHHON MTUPaMUIbI.

CummMmerpuss B HOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  MPABUIIBHBIX
MHOTOrpaHHUKOB. CUMMETpUS B IPaBWIBHOM MHOIOTPAHHUKE: CUMMETPHS
napajuleNIelInea, CUMMETPUs IPABWIBHBIX IPU3M, CUMMETPUS IPABUIBHOU
IMPaMU/IbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIE, COHANPABICHHBIE M IPOTHUBOIIOJIOXKHO
HaIIPaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHO)KCHHE BEKTOpa Ha
yuciio. CBOMCTBA CI0KEHMSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YHUCIIO.
[lonATHe KOMIUTaHApHBIE BEKTOPHI. lIpuM3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIAaHapHBIM  BeKTopaM. IIpsmoyronpHas cucrtema  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsI3p MEXAY KOOpAMHATAMU BEKTOpa U
KOOpAMHATAMU TOYEK. YTOan MexAy BekTopamu. CKalspHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenust

[TonsTua: UWIMHAPUYECKAss TOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCTbD,
chepudeckas TOBEpXHOCTh, oOOpasyiomue TMoBepxHocTe. Tema BpalieHus:
WIMHIP, KOHYC, YCEU€HHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxenue ten
BpallleHus] Ha IUIocKOocTU. Pa3BépTka nmnuHapa u konyca. Cummerpust chepsl
mrapa.

O6béM. OcHoBHbIE cBoilcTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsMOYTOJIBHOTO Tapajuiesenunena v cieactBuss u3 He€. OOBEM mpsiMol U
HAKJIOHHOM MPU3MBI, WIKHAPA, MUpaMHUIbl U KOHyca. O0BEM HIapa U 1MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTrOrpaHHUKOB. [Ipu3ma, BhucaHHas B
IWIKHAP, OINKCaHHAas okoio IpuinHApa. llepecedyenue cdepbl U mapa c
wiockocThio. Kacanue mapa u cdepbl miockoctbio. [loHSATHE MHOTOrpaHHHKA,



OMHMCAHHOTO OKOJIO cdepbl, cdepbl, BNHCAHHONW B MHOTOTPAHHUK WJIH TEJO
BpaLlCHUS.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, IUIOaab chepbl U e€ yacTel.
[Tonobue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAIEH MMOBEPXHOCTEH
nonoousix Quryp. IlpeobpasoBanue mogoOus, romorerus. PelnieHue 3agauy Ha
IJIOCKOCTH C UCIIOIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOIrOTPaHHUKOB U TEJl BPAIICHUS: CEYEHUS [IWINHAPA
(mapannenbHO Y TMEPHEHAMKYJISIPHO OCH), CEUEeHHS KOHyca (mapajuieibHble
OCHOBAHUIO U MIPOXOJSIINE Yepe3 BEPIINHY), CEUCHUS I1apa, METOJbI MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IEpeHoca
CEeKyIIEH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bekrtopel B mpoctpancTtBe. Omnepauuu HajJ BEKTOpamMu. BekTopHoe
YMHOKEHUE BEKTOpOB. (CBoOWCTBA BEKTOPHOro yMHOXeHHUS. [IpsiMoyrosibpHas
cUcTeMa KoopauHaT B mpocTtpancTBe. Koopaunartsl Bektopa. PaznoxkeHnue BekTopa
no Oazucy. KoopaWHATHO-BEKTOPHBIA METOA MPU PEHICHUU TEOMETPUUYECKUX
3aaad.

JIBMKeHUsI B IPOCTPAHCTBE

JIBwxenust npoctpanctBa. OtoOpaxkeHus. J[BH>KEHUSI U paBEHCTBO (Quryp.
OOurue cBolcTBa JBWKEHUH. Buapl JBWXEHUN: mapauiebHBIM TEpPEeHocC,
LEHTpaldbHasl CHUMMETPHS, 3€pKaJibHasi CUMMETpHUsS, IMOBOPOT BOKPYT HPSIMOM.
[TpeoOpazoBanus nogodus. [Ipsmas u cepa Diinepa.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUUCKOro  OO0IIecTBa,  MPEJACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHMPOBAHHUSA PA3JIUYHBIX CTPYKTYp, SBIICHUH,
poLEeyp TPaXAAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKONM T'PaKIAHCKONW HACHTUYHOCTH, YBOKEHUS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
UCIIOJIb30BaHUE DTHX JOCTIKEHUNM B JIPYrUX HayKaxX, TEXHOJOTusX, cdepax
3KOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOrO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTMI)KCHUM HAYKH U JEITEIbHOCTBIO YYEHOIO, OCO3HAHHUE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOIO OYYIIIEro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0OBEKTOB, 3a/1ad, PELICHUH, pacCyXIECHUNH, BOCIPUUMUYUBOCTh
K MaTEMAaTUYECKUM ACIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocIUTAHHE:

c(OPMHPOBAHHOCTh yYMEHHUS TMPUMEHATh MaTeMAaTHUYeCKHE 3HAHUSA B
MHTEpecax 3I0pOBOro 1 0e30macHoro oopasa *Ku3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIbIXa, peryisipHas (u3ndecKkass akTUBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTENBHOMN JAEATENBHOCTBIO;

6) Tpy10BOE BOCTIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANIBHOM  JESATENILHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oynymeir mpodeccurt W Ppearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caM0o0Opa30BaHUI0 Ha TPOTSHKEHWU BCEM JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HaNpaBIIEHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, 0OCO3HAHHE TJI00ATILHOTO XapaKTepa dKOJIOTHYECKUX MPOOTIEM, OpUCHTAIIHS
Ha TMPUMEHEHHE MaTEeMaTUYeCKUX 3HAaHUW JUIA pEmIeHHus 3aaad B 00JIacTH
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJICICTBUM VISl OKPYIKAIOIIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTEMaTUYECKON HayKHh Kak cQepbl YeIOBEUECKOW JIeATeNIbHOCTH, 3TarloB €&
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS IUBUIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KYJIbTYpOW KakK CpEACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO M HCCIEAO0BATEIbCKYIO JAEATEIbHOCTD
UHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble jjornueckue aeiicTBMs:

BBISIBIISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKA MATEMATHYECKUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpe/IeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiaccU(pUKaIIH,
OCHOBAHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3A;

BOCIIPHHUMATh,  (HOPMYyIUpOBaTh H  NPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIBHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JIeNIaTh BBIBOJABI C HWCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JIOKA3aTEeIbCTBA MATEMATUIECKUX YTBEPIKICHUM
(IpsIMBIE ¥ OT MPOTHBHOTO), BRICTPAUBATh apTyMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYKJICHHS Y BBIBOIBI,

BBHIOMpATh CMOCOO perieHus ydyeOHOM 3ajmayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HamOoOJee MOAXOMANUHA C  YIETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckue AeiicTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEILCKUNA HHCTPYMEHT TMO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIIEMY,
yCTaHABJIMBATh UCKOMOE M JIaHHOEe, (OPMHPOBATH THUIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTh CAMOCTOSITEIILHO CIJIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTuueckoro o0beKTa, sIBIEHUs, MpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

CaMOCTOSITETLHO (HOpMYNIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPE3yjIbTaTaMm
NPOBEAEHHOTO  HAOMIOJICHUS, HUCCJICOBAaHUS, OLECHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

POTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMpOIECCa, a TaKkKe BbIJABUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITH ACPUIIUMTHI UH(OpMAIMKU, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOIIPOC U JIJIS pEUICHUS 3a]1a4H;

BBIOMpaTh MH()OPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIIM3UPOBATD,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(OOPMAIUIO PA3JIMYHBIX BHUIOB U
dbopm IpecTaBICHNUS,

CTPYKTYpHUpPOBaTh HH(OpPMAIMIO, MPEACTABISITh €€ B pa3auyHBIX (dopmax,
WUTIOCTPUPOBATh Tpaduyuecky;

OLICHUBATh HaJEKHOCTh uHbopMau o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

OO0menne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
HensMu OOIIEHMsI, SICHO, TOYHO, T'PAaMOTHO BbIpaXkaTb CBOK TOYKY 3pEHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh ITOSICHEHMs 110 XOMy PELICHUs 3aJayu,
KOMMEHTUPOBATh MOIYy4YECHHBIA pE3yJIbTarT;

B XOZI€ OOCYXJI€HHUsI 3a]1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJjieMbl, peniaeMod 3aJaud, BBICKA3bIBaTh MJIEH, HAICJICHHbIE Ha IIOMCK
pelIeHnsl, COIOCTABJIATh CBOU CYXACHUSA C CYXICHUAMH JAPYIMX YYaCTHHKOB
auanora, oOHapyKMBaTh Pa3MuM€ M CXOACTBO MO3ULMUH, B KOPPEKTHOM (opme
(GbopMyIHpoOBaTh pa3HOIACHs, CBOM BO3PAKEHUS;

IPEICTABIATh PE3YJAbTAaThl PELICHUS 33J1a4i, SKCIIEPUMEHTA, UCCIIEN0BaHus,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIJICHHS € Y4E€TOM 3ajad
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:



COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCMH KaK  OCO3HAHUS
COBEPINAEMbIX JIEUCTBUI U MBICIHUTENBHBIX MPOIECCOB, UX PE3YNILTATOB, BIAJIETh
croco0aMu CaMOTPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pPe3ysibTara PEIIeHUs
MaTeMaTH4YeCKOM 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MU PEIICHUM 3aadH,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaAWJICHHBIX OITUOOK, BHISIBICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHATH MPUUHHBI
JOCTHXKEHHUS WA HEJIOCTHXKEHHS pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OLINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWBHIYaJIbHOU
paboThl mNpu pelleHuH Y4YeOHBIX 3aJa4y, MPUHUMATh 1€lb COBMECTHOMU
JIeSITENbHOCTH, TUIAHUPOBATh OpPTaHU3AIMI0 COBMECTHOM paloThl, pacHpeneNsTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAAaTh MPOLECC U Pe3yiabTaT padoTHI,
000011aTh MHCHUSI HECKOJBKUX JTIOMICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBHIIOIHATH CBOIO 4YacTh pabOTHl |
KOOPJIWHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHBI, OIICHUBATH
KauyeCTBO CBOErO BKJaja B OOMIWMU MPOIYKT MO KPUTEPUIM, CPOPMYITHMPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHS.

HNPEAMETHBIE PE3YJIBTATDI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TMOHSTUSIMU CTEPEOMETPUU TIPU
pElIeHUH 3a/1a4 U MPOBEICHUN MAaTEMAaTHUECKUX PACCYKJICHHUIA;

e TMPUMEHSTH AKCUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX TNPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIIOJIIOKEHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO ONEpPUPOBATh TMOHATHSMU, CBS3AHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXYy IMPSMBIMU B TPOCTPAHCTBE, MEXKIAY NPIMONA H
IUIOCKOCTHIO;

e CBOOOJIHO OMIEPUPOBATH MOHSTUAMHU, CBSI3aHHBIMU C MHOTOT'PAaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJbI MHOTOI'PAaHHUKOB (TIpHU3Ma,
nupaMuaa, NPSMOYTOJIbHBIN Mapajienenunes, Kyo);

e KJIAacCU(pUIMPOBATh  MHOTOIPDAHHUKH, BbIOMpas  OCHOBaHUS IS
KJIacCU(pUKAIUK;

e CBOOOJHO OINEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C  CEYEHHUEM
MHOT'OI'PaHHHUKOB INIOCKOCTBIO;

e BBIIIOJIHATH napajuienbHOE, LEHTPAIILHOE U OpPTOrOHAJIBHOE
POEKTUPOBaHKUE (UTYp HA IMIIOCKOCTh, BBIIIOIHATH M300pakeHUus (puryp
Ha TUIOCKOCTH;

e CTPOWUTH CEUYECHHS MHOIOTPAHHUKOB PAa3JIMYHBIMU METOJIAMH, BBIIIOJIHATH
(BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMAAM  TOBEPXHOCTEH  MHOTOIPAaHHMKOB  (TpH3Ma,
nupamMuia), FEOMETPUUYECKUX Tell ¢ TPUMEHEHUuEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHATUSAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

e CBOOOJHO OMNEpPUPOBATH MOHATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJMHATaM B IMPOCTPAHCTBE;

e BBINOJHATH JACUCTBHS HaJl BEKTOPAMHU;

e pewmaTrh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHHN H
HaXOXJEHUE T€OMETPUYECKUX BEIWYMH, NMPHUMEHSS WU3BECTHBIE METO[BI
IPYU PEIIEHNH MAaTeMAaTHYECKHUX 3a7a4 MMOBBIIIEHHOIO0 U BBICOKOI'O YPOBHSI
CJI0KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUH CTEPEOMETPUUYECKHX 3a]1a4;

e WU3BIEKaTh, MpPEOOpPA3OBbIBATh U HUHTEPIPETUPOBATH HH(OPMALHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpPeACTABICHHYIO Ha
YepTekKaX U PUCYHKAX;

e IMPUMEHATH IIOJYYEHHbIE 3HAaHUS HA NPAKTUKE: CPABHUBATh U
aHAJIM3UPOBATH PEAJbHBIE CUTYAllMH, MPUMEHATh M3YyYECHHbIE MOHSITHUS B
mpolecce IMOMCKa  peHIeHUus MaTeMaTH4YecKd CcHopMyTupoBaHHOM
npoOJIeMbl, MOJEIUPOBATh pEATbHBIE CUTyallMd Ha SA3BIKE T€OMETPHH,
UCCJIEIOBAaTh MTOCTPOEHHBIE MOJEIHN C UCHOJb30BAHUEM T'€OMETPUUECKUX
NOHATUH WU TEOpeM, ammapaTa ajareOpbl, pelaTrh MPaKTUYECKHE 3aJauH,
CBSI3aHHBIE C HAX0XK/ICHUEM T€OMETPUUECKUX BEJINYNH;

e UMETh NPEACTAaBICHUS 00 OCHOBHBIX 3Tallax pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM 4acTu (yHIAMEHTA PAa3BUTHUS TEXHOIOTUH.

K xonmy 11 kiaacca oOyJaromuiicss HAyIUTCS:



CBOOOZHO ONEPUPOBATH MOHSATUSMHM, CBSI3AHHBIMU C LMJIUHIPUYECKOM,
KOHUYECKOM U Cc(hepuyecKod TMOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
HOJyYEHUS;

ONEepPUPOBATh MOHITHIMH, CBI3aHHBIMH C T€JIAaMHU BPAIICHUS: [IWIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa W map) u
OOBSICHATH CIIOCOOBI MTOJIYYEHHUS TNl BPAIICHHUS;

KJIacCCU(UIIUPOBATHh B3AMMHOE PACIIOJIONKEHUE CPEePhl U MITOCKOCTH;
BBIUMCIISITh BEIMYMHBI DJIEMEHTOB MHOTOIPAHHUKOB W TEJ BpallCHHS,
00BbEMBI U IUIOMIAM MOBEPXHOCTEH MHOTOTPaHHUKOB W TEJN BpallleHus,
reOMETPUYECKUX TeN C MPUMEHEHUEM (popMyIt;

CBOOOZHO ONEPUPOBATH MOHATHUAMH, CBA3AHHBIMU C KOMOWHALMSAMH TEI
BpalleHUs] 1 MHOTOTPaHHUKOB: MHOTOIPAHHHK, BIUCAaHHBIA B cdepy U
OINMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOIOTPAHHUK WIIU TEJIO
BpaIllCHUs;

BBIYKCIIATh COOTHOLLICHUSI MEXY IUIOIIAIMU TTOBEPXHOCTEN U 00bEMaMu
MOJTOOHBIX TEN;

n300pakaTb H3ydyaeMble (QUIypbl, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEXHU U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (PUTYp: BHUJI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUECHHUSI TEJl BpaAIlCHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3oOBbIBaTh HHPOPMALIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
YyepTexax U pUCyHKax;

CBOOOIHO ONEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATH ONEPALIMK HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHUEM B JEKapTOBOM CHCTEME KOOPIUHAT;
pelaTh reOMETPUYECKHE 3a/1a4l Ha BBIUYMCICHUE YTJIOB MEXIY MPSMBIMH
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH 1O IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOa IIPU PEIICHHH;
CBOOOIHO ONEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHNN;

BBINIOJIHATG M300paKE€HUSI MHOTOTPAaHHUKOB W TeJl BpallleHHs MpH
napajjieIbHOM — [EpeHOCe, IEHTPAIbHOW CUMMETPHUH, 3€pKaIbHOM
CUMMETPHH, IIPU TOBOPOTE BOKPYT MPSAMOM, IpeoOpa3zoBaHus MOA00US;
CTPOUThH CEYEHUSI MHOTOTPAaHHUKOB M TEIl BPAILICHUS: CEUEHUS LMIUHAPA
(mapasienbHO U MEePIEHIUKYISIPHO OCH), CEYEHUsS! KOHyca (napauieibHble
OCHOBAHHMIO Y MPOXOALINE YEPE3 BEPUINHY), CEUEHUS 111apa;
UCIIOJIb30BaTh METOABl MOCTPOEHHSI CEYEHUH: METOJ CJIEAO0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIEN MIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSTh TeOMETpUYecKre (PaKThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJIararolluXx HECKOJbKO IIAaroB pPEUICHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HEABHOU (opme;

pemarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMaTUYECKUX OTHOLICHUH U
HaXO0XJCHUE T€OMETPUYECKUX BEIINYUH;

MIPUMEHATH MPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PEHICHUHU CTEPEOMETPUUECKUX 33/1a4;

MPUMEHATh  TOJIYYEHHBIE  3HAHUSI HAa  IPAKTUKE:  CPABHUBAT,
AHAJIN3UPOBATh U OLICHUBATh PEAJIbHbIE CUTYAllUH, IPUMEHATh U3YUYCHHBIE
MOHATHUS, TEOPEMBI, CBOWCTBA B  MPOLECCE MOUCKA  PELICHUS
MaTeMaTU4ecku  CPOPMYJIUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
pealbHbIE CHUTYallUM Ha SI3bIKE T'€OMETPHUM, UCCIEAOBAaTh MOCTPOCHHBIC
MOJENH C UCIOJb30BAHUEM TE€OMETPUUYECKUX TOHSITUH UM TEOPEM,
anmapaTta anreOpbl, peniaTh MPAKTUYECKUE 3a/1aud, CBSI3aHHBIE C
HaXO0XJCHUEM F€OMETPUUECKUX BEINYNH,;

UMETh TpPEACTAaBICHUS] 00 OCHOBHBIX J3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu GyHIAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMblI Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypenI

BBenenue B ctepeoMeTpuio 23 1

B3aumHoe pacmnonoxeHue npsMbIx B 6 1

MIPOCTPAHCTBE

[NapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3

MIPOCTPAHCTBE

HepneHz(mimepHOCTb MPSIMBIX U o5

IJIOCKOCTEH B MPOCTPAHCTBE

VYTIIBI ¥ pacCTOSTHUS 16

MHororpaHHuku 7

BekTopsl B mpocTpaHCcTBE 12

HOBTOPGHI/IC, 0000I11IeHrE U CUCTEMATH3ALHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
No n/n HanmenoBaHue pa3iesioB U TeM Komrponnsre Mpaxrmueckie (undposbie)
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI pecypesI
1 AHanutuyeckas reoMeTpHst 15 1
5 [ToBTOpEHwue, 0606H1€HI:I€ u 15 1
CUCTEeMaTH3allMs 3HaHU
3 O0BEM MHOTOTPaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomanu MOBEpXHOCTH U O0BEMBI 9 1
KPYTJIBIX TE
6 JIBrokeHuUs 5 1
2 [ToBTOpenue, 0606H1€HI:IG u 17 5
CUCTEeMaTH3alMs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3yUYeHust

JIeKTPOHHBIE
uudposbIe
o0pa3oBaTe/ibHbIE

pecypcbl

OcHoBHBbIE MpaBWIIa N300pAKEHMS HA
PHUCYHKE IJIOCKOCTH, MapaljieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTpE3Ka

03.09.2024

[MonsTHS CTEpeOMETpUH: TOUKA, TIPsMas,
TUIOCKOCTD, MMPOCTPaHCTBO. OCHOBHBIC
MpaBWJIa U300paKeHUSI HA PUCYHKE
IIJIOCKOCTH, MapaJlJICJIbHBIX IIPAMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

03.09.2024

TlonsTus: MEPECCKArOIMECH IMIOCKOCTH,
NepeCCKaromuecd nmpamas U rmji0CKOCThb,
TOJIYIIPOCTPAHCTBO

06.09.2024

[onsiTus: nepecekaronuecs MIOCKOCTH,
nepeceKaronyecs mnpsimasi ¥ miocKocTh;
MOJIYTIPOCTPAHCTBO

13.09.2024

MHororpaHHuKH, H300pakeHNe
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 00BEKTOB

17.09.2024

MHororpaHHUKH, H300pakeHne
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 00BEKTOB

17.09.2024

AKCHOMEI CTCPCOMECTPUHN U IICPBLIC




CJIICACTBHA U3 HUX

20.09.2024

AKCHOMEI CTCPCOMETPUHN U TICPBLIC
CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIICACTBHUA U3 HUX. CHOCO6BI 3aJaHus
MPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs MPSMBIX U ITIOCKOCTEH

24.09.2024

24.09.2024

10

N300pakeHne ceueHnit mupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepes ux
pé6pa. M3obpakeHne nepeceyeHmst
MOJYYE€HHBIX MJIOCKOCTEH.
PackpammBaH#e MOCTPOSHHBIX CEUCHHUH
pa3HbBIMU IIBETAMHU

27.09.2024

11

N3o0pakeHue ceueHuii mupamMubl, Kyoa u
MIPU3MBI, KOTOPBIC TTPOXOIAT Yepe3 uX
peopa. NM3o0pakeHne mepeceucHus
MOJIYYEHHBIX TIOCKOCTEH.
PackpammBaH#ie moCTPOCHHBIX CCUCHUI
pa3HBIMU IIBETaMHU

01.10.2024

12

N300pakeHne ceueHnit mupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepes ux
pé6pa. M3obpakeHne nepeceyeHmst
MTOJIy4EHHBIX IJIOCKOCTEM.
PackpammBaH#e MOCTPOSHHBIX CEUSHHUH
pa3HBIMU IIBETaMHU

01.10.2024

13

N300pakeHne ceueHni mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux
pébpa. N3o0pakeHne nepeceuecHus
IIOJIy4EHHBIX IJIOCKOCTEM.

04.10.2024




PackpammBanue NOCTPOEHHBIX CEYEHUI
pa3sHBIMH LIBETAMHU

14

Merton cie10B Ui HOCTPOCHUS CEUEHUI

08.10.2024

15

MeTton cienoB 115l IOCTPOEHUS CEUEHUH.

CBoiicTBa nepecevyeHnit MpsIMbIX U
IJIOCKOCTEN

08.10.2024

16

MeTtoz cienoB 71l HIOCTPOEHUS CEUEHUH.

CBoiicTBa niepeceyeHui NPsIMBIX 1
IIJIOCKOCTEMN

11.10.2024

17

18

IocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha p&opax. Co3znanue
BBIHOCHBIX YEPTEKEHN U 3aIIUCh LIar0B
IIOCTPOCHHUS

IocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha p&opax. Co3nanue
BBIHOCHBIX YEpPTEKEH U 3aIlUCh 11aroB
IIOCTPOCHHUS

15.10.2024

15.10.2024

19

IocTpoenue ceuenuii B mupamuze, kyoe
1o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIINCh I1aroB
IIOCTPOCHHUSA

18.10.2024

20

IlocTpoenue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha p&bpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIHCh I1aroB
MIOCTPOCHHUSA

22.10.2024

21

[loBTOpenue mnanumerpuun: Teopema o
MIPOMOPLUOHANIbHBIX oTpe3kax. [logoOue

22.10.2024




TPEYTOJIbHUKOB

22

[loBTOpenue mianumerpuu: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX YepTexax. Mctopus pa3Butus
TJITAHUMETPUU U CTEPEOMETPUH

25.10.2024

23

KonrtpomnbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

05.11.2024

24

B3anMHOe pacnosioxKeHHUE IPSIMBIX B
npoctpancTse. CKpeluBaoumecs
npsiMble. [Ipu3Haku ckpenBaromumxcs
npsMbIx. [lapamiensHble npsiMbe B
IIPOCTPAHCTBE

05.11.2024

25

TeopeMa 0 CylIeCTBOBaHUH U
€IMHCTBEHHOCTH NPSIMOM NapaJljIeIbHON
JAHHOM IPSIMOM, MTPOXOASAIIEH uepes
TOUYKY IPOCTPAHCTBA U HE JIeKalleil Ha
JAHHOM IpsiMoii. JIeMMa 0 mepecedyeHnu
MapaJlIeNIbHBIX IPSAMBIX IIJIOCKOCTBIO

08.11.24

26

[TapannensHoCTh Tpex NpsAMbIX. Teopema

0 TpEX mapauIeNbHBIX NpAMBIX. Teopema o

CKPCIHIUBAIOIIHNUXCA PAMBIX

12.11.24

27

[TapannenpsHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJLJIEILHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B napannenbHON MPOSKIIUU

12.11.24

28

LlenTpanbHas npoekus. Yroi ¢
COHAIPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXAY NPSIMbIMU

15.11.24




29

3ajgadn Ha JOKA3aTeIbCTBO U
HCCIEI0BAHNE, CBI3aHHEIE C
pPacIoioKEHHUEM TPSIMBIX B IPOCTPAHCTBE

19.11.24

30

[TonaTHs: mapanneabHOCTh NPAMON 1
TIJIOCKOCTH B TipocTpaHcTBe. [Ipu3nak
NapajuIeIIbHOCTH IPSIMOU U IIJIOCKOCTH.
CBoiicTBa napayieIbHOCTH NMPSMOU U
TJIOCKOCTH

19.11.24

31

FeOMeTpI/I‘IeCKI/Ie 3a1a4y Ha BBIYUCIICHUC
U JIOKA3aTeJIbCTBO, CBSI3aHHBIC C
MapajuIeIbHOCTBIO IPSIMBIX M IJIOCKOCTEH
B IIPOCTPAHCTBE

22.11.24

32

IlocTpoeHue ceueHus, IPOXOASILETO Yepes
JAHHYIO IIPSIMYIO Ha 4epTekKe U
MapajjIeIBbHOrO IPYyrou npsmou. Pacuér
OTHOILUEHUN

26.11.24

33

[lapannenpHas npoexuus, IPUMEHEHHE
JUTSI TIOCTPOCHUSI CeUeHU KyOa U
napannenenumnena. CBoiicTBa
napasuieNieumne1a ¥ Ipu3Mbl

26.11.24

34

HapaHJ'IGJ'IBHBIe IIJIOCKOCTH. HpI/I3HaI(I/I
napaJiuIeJIbHOCTHU IBYX IUIOCKOCTEH

29.11.24

35

TeopemMa o mapasuieIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH, IPOXOAALIEN
yepe3 TOUKY, HE IPUHAIEKAITYIO TaHHOU
IJIOCKOCTH U CIIEICTBUA U3 HEé

03.12.24

36

CaolicTBa napasuieabHbIX MIIOCKOCTEN: O
MapaJIJIEIbHOCTH MPSIMBIX TIEPECECUECHMUSI

03.12.24




IIpY IIEPECEYCHNH ABYX TapaJlIEIbHBIX
IIJIOCKOCTEH TpeTher

37

CBoiicTBa mapaJlIeIbHBIX TUIOCKOCTEH: 00
OTpe3Kax NmapajuieIbHbIX MPSMBIX,
3aKITI0OUYEHHBIX MEKTy MapauieIbHBIMU
IJIOCKOCTSIMU; O TIEPECEUEHUU TIPSIMOI C
JBYMsI MTapajllIeIbHBIMU TUIOCKOCTSMU

06.12.24

38

[ToBTOpenue: Teopema [lugaropa Ha
TUIOCKOCTH

10.12.24

39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYrOJIbHUKA

10.12.24

40

CoiicTBa Ky0a 1 MPSIMOYTOJILHOTO
napa’suiesnenunesia

13.12.24

41

Brruucnenue qMH OTPE3KOB B Ky0Oe 1
PSIMOYTOJBHOM TMapaJuIeIIeTUIe/Ie

17.12.24

42

[leprieHAMKYASAPHOCTD MPAMOI U
mrockocTH. [Ipu3nHak
MEePIEHIUKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

17.12.24

43

[TeprieHANKYASIPHOCT NPSAMOU 1
mockocTH. [Ipn3nak
MIEPIEHIUKYIISIPHOCTHU IIPSIMOHN U
IJIOCKOCTH

20.12.24

44

TeopeMa o CyllleCTBOBAaHUH U
€IMHCTBEHHOCTH MPSIMOM, TPOXOIAILIEH
yepes TOUKY [POCTPaHCTBA U
MEePIEHIUKYIISIPHON K MJIOCKOCTH

24.12.24

45

[InockocTH 1 epreHANKYISIpPHBIE UM

24.12.24




IpsAMBIC B MHOTOTpaHHHUKaX

46

47

IInockoctu u NECPHUCHAUKYIISIPHBIC UM
IIpsAMBIC B MHOT'OT'paHHHUKaX

[lepnenauKymnsp U HaKJIOHHAs.

[locTpoeHune nepneHauKynspa U3 TOUKU

Ha MPSAMYIO

27.12.24

10.01.25

48

[lepnenauKymnsap U HaKJIOHHAs.

[locTpoeHue nepneHauKynspa U3 TOUKU

Ha [PSMYIO

14.01

49

Teopema o Tpéx nepneHaAnKyIsIpax
(mpsimast u oOpaTHast)

14.01

50

o1

Teopema o TpEx mepreHANKyIIpax
(mpsimast 1 oOpaTHas)

Yron Mexay CKpenuBatOIUMUCS
MPSIMBIMU

17.01

21.01

52

[louck nepneHuKyIIpHBIX IPSIMBIX C
IIOMOIIBIO IIEPIEHIUKYIIIPHBIX
IJIOCKOCTEN

21.01

53

OproroHaiabHOE MPOSKTUPOBAHHE

24.01

54

[Moctpoenue ceyenuii Kydoa, MPU3MBIL,
MPaBWJIbHOM MUPaAMUJIBI C TIOMOIIBIO
OPTOTrOHAJILHOM MPOEKIINU

28.01

55

IocTpoenue ceuenmii Kyda, IpU3MBI,
MIPAaBUIBHOM MUPAMUIBI C TOMOIIBIO
OPTOTOHAIBHON TPOEKIHH

28.01

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEIBHO INTI0cKOCTH. IInockocTn
CHUMMETPHU B MHOTOIpaHHUKAX

31.01




57

[Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U
IIJIOCKOCTH KaK CJIEICTBUE CUMMETPUH

4.02

58

[IpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
PAcCTOSHUIA OT TOUKH JI0 MJIOCKOCTH

4.02

59

IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUN OT TOYKHU 10 IUIOCKOCTH

7.02

60

CriocoObl OIyCTUTH NEPIEHAUKYIISPBI:
CUMMETpPHS, CIBUT TOUKHU IO
NapajuleIbHON IIPSIMOM

11.02

61

CaBur no HenapasuleJIbHON IPsIMOH,
U3MEHEHUE PaCCTOSHUI

11.02

62

Kontponbnas padora "B3anmuoe
pacmoiokeHue NPSMbIX U IUIOCKOCTEH B
npoctpaHcTse"

14.02

63

IToBTOpeHue: yroyn Mexay NpsMbIMU Ha
IUIOCKOCTH, TPUTOHOMETpPHUS B
MIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

18.02

64

[ToBTOpEHME: Yroa MEXIY
CKPEIIUBAIOIIUMUCS MPSIMBIMU B
MIPOCTPAHCTBE

18.02

65

FCOMCTpI/I‘IeCKI/IC MCTOABI BBIYMUCIICHUA
yriia MCXKAY MPAMBIMHA B MHOTI'OI'paHHUKAX

21.02

66

JIByrpanHsbIil yroi. CBOWCTBO JIMHEHHBIX
YIJI0B ABYTPaAHHOIO yIJjia

25.02

67

[TeprieHAMKYSIPHBIE TIJIOCKOCTH.
CBoiicTBa B3aUMHO MEPIEHANKYISPHBIX
IJIOCKOCTEN

25.02




68

[Ipu3Hak nepneHauKyIIpHOCTH
IIJIOCKOCTEH; TEOpEMA O IPSIMOU
IIEpECEUEHUS IBYX IIIOCKOCTEN
NEePIEeHAUKYIISPHBIX TPEThEH MI0CKOCTH

28.02

69

[IpsimoyronbHBIN Napaiienenunen; Kyo;
HU3MEPEHUS, CBOMCTBA IIPSIMOYT OJIBHOTO
napajuiesenumnena

4.03

70

Teopema o AuaroHanu NpsMOYroJbHOIO
napasuleNenuiesia u ciaeCTBUE U3 Hee

4.03

71

CTGPGOMCTpI/I‘{eCKI/Ie " IIPUKITIaJIHBIC
3aJa4M, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM MTPAMBIX U IIJIOCKOCTHU

7.03

72

HOBTOpeHI/IeZ CKpCHIUMBAKOIHUECS IIPAMBIC,
napaijICJIbHBIC IIJIOCKOCTH B CTaHAAPTHBIX
MHOTr'OrpaHHuKax

11.03

73

Hapa napajjiCJIbHbIX IUIOCKOCTEH Ha
CKpCHINBAIOIUXCS IIPSAMBIX, PACCTOSTHUC
MCKAY CKPCIIHUBAOIIUMUCA IPAMBIMU B
IIPOCTBIX CUTyallUAX

11.03

74

PaccTosiHue OT TOYKH JI0 IIIOCKOCTH,
paccTosiHue OT TPSMOM J0 TUIOCKOCTH

14.03

75

Beluncnenue paccToSHUNM MEXKIY
CKPELIUBAIOIIMMHUCS IIPSIMBIMHU C
IIOMOILBIO TIEPIEHAUKYIISIPHON IIOCKOCTU

18.03

76

TpéxrpaHHsblil yroy, HepaBeHCTBA IS
TpexrpaHHbix yrioB. Teopema Iudaropa,
TEOPEMbI KOCUHYCOB Y CUHYCOB /ISl
TPEXTPAHHOTO yrjia

18.03




DneMeHTHI ChepUIECKO TeOMETPHH:

7 1 21.03
reo/ie3nvYecKue JMHUU Ha 3emiie
KonTponbnas pabora "Yrisl u

78 TPOIPHALP 1 1.04
paccTosHUA
CucremaTtu3zanus 3HaHui "MHOTOrpaHHUK

79 A P 1 1.04
Y €T0 2JIEMEHTHI
ITupamuaa. Buael nupamu. [IpaBunbHas

80 PaMia. BHAR THpari. 11 1 4.04
npamMua
[Ipuzma. IIpsiMast 1 HAKJIOHHASI IPU3MBI.

81 p p p 1 8.04
[IpaBuibHasg npuzma
ITpsamoit mapannenenumne,

82 P P . A 1 8.04
MIPSIMOYTOJIbHBIN Mapaienenumne, Kyo
Beimykiibie MHOTOrpaHHUKH. Teopema

83 . P P 1 11.04
Ditnepa
Beinmykibsie MHOTOrpaHHUKU. Teopema

84 Oiinepa. [IpaBunpHbIEe U TOTYTIPaBUIIbHbBIE 1 15.04
MHOTOTPaHHUKU

85 Kontponbhas pabota "MHororpaHHuku" 1 15.04
[TonsiTre BeKTOpa Ha TUIOCKOCTH U B

86 P 1 18.04
MIPOCTPAHCTBE

87 CymMa BEKTOpPOB 1 22.04

88 Pa3nocTe BekTOpOB 1 22.04

89 [TpaBwito mapaienenuie/a 1 25.04

90 YMHO)K€EHUE BEKTOpa Ha YNCIIO0 1 29.04
Pasnoxxenue Bekropa o 0aszucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOU 1 29.04

IIJIOCKOCTH




92 CkansipHO€ MPON3BEICHHE 1 6.05
Brruncnenue yrina me BEKTOpaMH B
93 YT MEALY BEIETOP 1 6.06
MPOCTPAHCTBE
94 [pocreiimme 3a1a4n ¢ BEKTOpaMu 1 13.05
95 [Ipocreiimue 3a1a4m ¢ BEKTOpAMH 1 13.05
96 [pocreiimme 3a1a4n ¢ BEKTOpaMu 1 16.05
97 [Ipocreiimme 3a1a4m ¢ BEKTOpAMH 1 20.05
98 O06o0menne u cucTeMaTu3anus 3HaHUK 1 20.05
99 O0600611eHre U crucTeMaTu3alus 3HaHu! 1 23.05
100 Wtorosas koHTposibHas paboTa 1 27.05
101 Htorosast KOHTposIbHas paboTa 1 27.05
102 O06o0061IeHre U cucTeMaTU3alus 3HaHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[MTPOTPAMME
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
ara uudposbie
Nen/m | Tema ypoka Kontpoabnbie | IlpakTuueckue A p
Bcero H3ydyeHUusi  oOpa3zoBaTeibHbIE
padoThI padoTbI
pecypchl
[ToBTOopenue temsl "KoopanHaTel BEKTOpa
1 p P P 1 05.09.2024

Ha IJTOCKOCTH U B TPOCTpaHCTBE"




[ToBTOpenue Temsbl "CkaysipHoe

2 " 10.09
IIPOU3BE/IEHNE BEKTOPOB

3 [loBTOpenue Temsl "Beuncinenue yria 12.09
MEXy BEKTOpaMH B IPOCTpaHCTBE" '

4 [ToBTOpenue Temsl "YpaBHEHUE TIPSIMOI, 12.09
IPOXOALIEN Yepe3 ABe TOUKH" '

5 YpaBHEHHE NIOCKOCTH, HOpMaJlb, 17.09
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax '

6 YpaBHEHHE IIIOCKOCTH, HOPMAJb, 19.09
YpaBHEHUE IUIOCKOCTH B OTpE3Kax '

7 BekropHoe nmpousBeneHue 19.09
JIuneliHbIC HEPABEHCTBA, JIMHEIHOE

8 24.09
IpOrpaMMHUpPOBaHUE
JIuneliHble HEPABEHCTBA, TMHENHOE

9 26.09
IpOrpaMMUPOBAHUE
AHanutuyeckue METopl pacuéra yria

10 P 4 26.09
MEXIy NPSAMBIMU B MHOTOrPaHHUKAX

11 AHanuTUYeCKHe METO/bI pacyéTa yria 01.10
MEXy MIIOCKOCTSMH B MHOTOTpaHHUKAX '
®opmyna pacCTOSIHUSL OT TOUKH J10

12 pMyia p 03.10
IJIOCKOCTH B KOOPJAMHATAX

13 Haxoxnenue paccTosiHuil OT TOYKHU A0 03.10
TJIOCKOCTH B KyOe '
HaxoxneHnue paccTosiHUNA OT TOUKHU 10

14 P ! 08.10.
IUIOCKOCTH B IIPaBUJIBHON ITUPAMUJE
KoHnTtposbHas paboTa "AHamuTHYECKas

15 | 10.10
reOMEeTpHs

16 CeueHust MHOTOTPaHHUKOB: CTaHAAPTHBIE 10.10




MHOT'OI'PaHHUKH

17

CedeHnsi MHOTOTPAHHUKOB: METO/T CJIEIOB

15.10

18

CeueHrst MHOTOTPAHHUKOB: CTAH/IAPTHBIE
IJIOCKOCTH, NEPEeCeUEHUs MPSIMbIX U
IUIOCKOCTEH

17.10

19

[TapanenbHbIe TPSIMBIEC U TIFIOCKOCTH:
napajuieJIbHbIe CEUCHUS

17.10

20

[TapannenbHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOIICHUH

22.10

21

[TapannenbHbie TPSIMBIE U TITIOCKOCTH:
YTJIbI MEX1Y CKPEIIUBAIOIIUMHUCS
IPSIMBIMU

24.10

22

[lepneHANKYISIpHBIE TIPSIMBIE U
IJIOCKOCTH: CTaHJIapTHBIE MAPbI
NEePIEHIUKYISAPHBIX IIIOCKOCTEN U
IPSIMBIX, CHMMETPUHY MHOTOI'PAaHHUKOB

24.10

23

[lepnenauKynspHbIE NPSIMBIE U
IUIOCKOCTH: TEOpEMa O TPEX
HEePIEeHIUKYIIIpax

05.11

24

[lepnennukymnspHsle NPsMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JJIMH B
MHOT'OIPaHHUKAX

07.11

25

[ToBTOpEHHME: TIIOIAIH
MHOTOYTOJTLHUKOB, (DOPMYITBI TS
TUIOIIaIel, COOOpaKeHUS OT00MS

07.11

26

[ToBTOpEHME: TIOMIAIH
MHOTOYTOJILHUKOB, (DOPMYJIBI IS
10 eH, COOOpaKeHUSI TTOI00MSI

12.11




27

[ToBTOpEHHE: TUIOIIATH
MHOTOYTOJIBHUKOB, (DOPMYJIIBI IJIs
TUTOIIAIeH, COOOpaKEHHS TTOT00MSI

14.11

28

[Imomaau ceyeHnii MHOTOTPaHHUKOB:
IJIOIIAAM TOBEPXHOCTEMN, pa3pe3aHus Ha
YacCTH, COOOPAKECHHS IO J00HS

14.11

29

[Inomany ceyeHnit MHOTOIPAHHUKOB:
IJIOIIAAN TOBEPXHOCTEN, pa3pe3anus Ha
4acTu, COOOpaXeHUs1 000U

19.11

30

KontponbsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

21.11

31

32

O06BéM Tena. O6beM NPSIMOYTOIBLHOTO
napaJuiesenumneaa

3anaun 00 yaBoeHUH Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIIUU yTIia

21.11

26.11

33

CrepeoMeTpHUECKHE 3a/1a4H, CBI3aHHBIC C
00BEMOM MPSMOYTOIBHOTO
napajuiesienumne1a

28.11

34

[Ipuknaguelie 3a1aun, CBI3aHHBIE C
BBIUMCIICHHEM 00bEMa MPSIMOYTOJILHOTO
napajiesenuiena

35

O06BEM TIPAMOIT IPU3MBI

03.12

36

CrepeomMeTpHUECKHUE 3a/1a41, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB MPSAMON MPU3MBI

05.12

37

[puknamHbie 3a1a49u, CBSI3aHHBIC C
00BEMOM MPSMOMN TTPU3MBI

05.12

38

Brruucnenue 00bEMOB TEN € ITOMOILBIO

10.12




onpenenéHHoro uaterpana. OopEm
HAKJIOHHOM MPU3MBI

Brruucnenue 00bEMOB TEN € ITOMOLLIBIO

39 ornpenenéHHoro uHTerpaiga. Oosém 12.12
MUPAMUIBI

40 ®opmyna 06béMa nupamuabl. OTHOILIEHUE 1212
00BEMOB MUpaMu ¢ OOLIUM YTIIOM

41 dopmyna 06béMa nrupamuibl. OTHOIIEHUE 1712
00BEMOB MUpaMUJ ¢ OOLTUM YTIIOM

42 CrepeoMeTpHUECKHE 3a]1a4H, CBA3aHHBIE C 19.12
00BEMaMU HaAKJIOHHOM MPU3MBbI

43 CTGPCOMCTPI/I‘-IGCKI/IQ 3aJlauu, CBSI3aHHBIE C 19.12
o0BEMaMu TUpaMUIbI
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

44 Ten", CBA3aHHBIE C 00BEMOM HAKIIOHHOM 24.12
PU3MBI

45 HpI/'I'KJ'Ia,I[HLIe 3aJlaun H? TeMe "OO0BEMBI 26.12
Ten", cBsI3aHHbIE ¢ 00BEMOM MHUPAMUIBI
[Ipumenenue o0bEMOB. Boruncienue

46 26.12
PaccTOsHUSA 10 III0CKOCTH

47 KonTponsnas pa}'60Ta "O0BEM 09.01.2075
MHOTOTpaHHHUKA
Hunuaapuyeckasi TOBEPXHOCTD,

48 o0Opa3yroIre WIHHIPHIECKON 14.01
IIOBEPXHOCTHU

49 Hununap. [psiMoii KpyroBoW HMIIMHAP. 16.01
[Tnomans NOBEpXHOCTH LIUIUHAPA

50 Konnueckast moBepxHOCTh, 00pa3yromme 16.01




KOHMYECKOU nmoBepxHoctu. Konyc

CedeHune KOHYca MIIOCKOCTBIO,

51 " 21.01
napauieJIbHOM MIOCKOCTH OCHOBaHUS
Yceuénnslit konyc. M3o6paxenue

52 . 23.01
KOHYCOB M YCEUEHHBIX KOHYCOB
ITnomane OOKOBOM IIOBEPXHOCTH U

53 " P 23.01
MOJIHOM TOBEPXHOCTHU KOHYCA
[Tnomaas GOKOBOM MOBEPXHOCTH H

54 ) P 28.01
MIOJTHOM TTIOBEPXHOCTH KOHYCA
CrepeomMeTpuiecKue 3a1aui Ha

55 JIOKA3aTeIILCTBO M BHIYUCIICHHUE, 30.01
MOCTPOCHUEM CEYCHUN IIMIMHPA, KOHYCa
CrepeoMeTprUeCKHE 3a/1a4l Ha

56 JIOKA3aTeJIbCTBO U BEIYHCIICHHE, 30.01
MOCTPOEHUEM CEYEHUM LWJIMH/IPA, KOHYCA
[IpuknagHbie 3aa4M, CBI3aHHBIE C

57 p > 04.02
[UIHHIPOM
[Tpuknagabie 3a/1a4n, CBI3aHHBIC C

58 P ’ 06.02
IIWTHHIPOM

59 Cdepa u map 06.02
Ilepecedenue cdepsl u mapa ¢

60 miockocThio. Kacanue mapa u cdepsl 11.02
MJI0CKOCTHIO. Bu n n3o0pakenue mapa
[lepeceuenue cdeps! u mapa ¢

61 iockocThio. Kacanue mapa u chepbr 13.02
MJIOCKOCTHIO. BU 1 n300paskeHue mapa
Vpasuenue chepsl. [Inomans chepsl u eé

62 P Qep dep 13.02

gacTei




63

Cummetpus cdepsl 1 mapa

18.02

64

CrepeomeTpriecKue 3a1a4i Ha
JIOKA3aTeIbCTBO U BBIYHCIICHUE,
CBsI3aHHBIE CO C(epol U MapoM,
MIOCTPOCHHEM MX CCUCHHH MIOCKOCTHIO

20.02

65

CrepeomMeTpriecKre 3a1a4i Ha
JIOKA3aTeIbCTBO U BBIYHCIICHUE,
CBSI3aHHBIE CO Cepoii U mapom,
MOCTPOCHUEM UX CEYEHUH MITOCKOCTHIO

20.02

66

[puknanHeie 3aa9u, CBSI3aHHBIC CO
chepoit u mapom

25.02

67

68

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
nmogoous

Paznuunple KOMOWHAIIMM TEJT BPAIICHUS U
MHOTOTPAHHUKOB

27.02

27.02

69

3anauu 1o Teme "Tena U HOBEPXHOCTH
BpaieHus"

04.03

70

3anaun no teme "Tena u moBepxXHOCTH
BpaieHus"

06.03

71

Konrtponsnas padora "Tena u
MOBEPXHOCTHU BpaiieHus"

06.03

72

O6BéM uuHapa. Teopema 06 00BEME
prIMOFO III/IJ'II/IHI[pa

11.03

73

Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéuHoro uaTerpaga. OopEm
KOHYycCa

13.03

74

TTmommaan OOKOBOM M ITOTHOM

13.03




IMOBEPXHOCTHU KOHYCA

75

CrepeoMeTprieCcKUe 3a/1a4u, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IMIMH/IPA,
KOHYyca

18.03

76

[Ipuknagueie 3agaun mo Teme "OO0BbEMBI U
TJIOIIAM TTIOBEPXHOCTEN Ten"

20.03

7

OO0BEM mapa u MmapoBOro CEKTopa.
Teopema 06 06béme mapa. [Inomans
cdepsl. CTepeoMeTpuIecKre 3a1auH,
CBSI3aHHBIC C BEIYHCIICHHEM 00BbEMOB
Imapa, ImapoBOro CErMeHTa M IapoBOTO
CeKTopa

20.03

78

[Tpuxnanueie 3aaauu o Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa u
miomaasio cepsl. COOTHOIIECHUS MEXKITY
TUTOILAISIMH TTOBEPXHOCTEH B 00BEMaMuU
MOTOOHBIX TEJ

01.04

79

[Tono6HbIe Tena B MpOCTPaHCTBE.
N3meHenue o0bEMa npu mo00uu.
CrepeoMeTprieCcKre 3a/1a4H, CBI3aHHBIC C
BBIYHCIIEHHEM O0BHEMOB TEJ U ILIOIIAIEH
IIOBEPXHOCTEU

03.04

80

KonTtponbHas padota "[lnomann
MOBEPXHOCTH U O0BEMBI KPYTJIIBIX TE"

03.04

81

JBuxxenus npocrpancTsa. OToOpaskeHusl.
JIBrokeHust ¥ paBeHCTBO ¢uryp. O0ume
CBOMCTBA JIBUJKECHUU

08.04

82

Buapl nBukeHuid: napauiebHbIA

10.04




IIEPEHOC, LICHTPAJIbHAS CUMMETPH,
3epKajbHas CHMMETPUS, TOBOPOT BOKPYT
IPsIMOM

83

[Ipeo6pazoBanus mogobus. [Ipsmas u
cepa Ditnepa

10.04

84

F€OMCTpI/I‘-I€CKI/IC 3aa4i Ha IPUMCHCHUEC
JABHMKXCHUS

15.04

85

KonTtponbnas padota "BekTops! B
npocTpaHcTae”

17.04

86

87

88

O6o06matomiee nmoBropeHue 11 nonaTuii u
MeTOJI0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTeMaTH3allMs 3HAHUIM:
"ITapamienpHOCTD NPSIMBIX U IIIOCKOCTEN
B IIpOCTpaHCTBE"

O6o6mmaromiee nmosropeHue 11 nonstuii u
METOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTH3aLUsl 3HAHUIL:
"BekTopsl B ipocTpaHcTBE"

O6o06matomiee moBropeHue 11 noHsaTuii u
MeTOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3allNs 3HAHUI:
"BekTopsl B ipocTpaHcTBE"

17.04

22.04

24.04

89

O6o06matomiee moBropeHue 11 noHsaTHii u
MeTO0B Kypca reomeTpun 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHMI:
"O0BbeM MHOTOrpaHHuka"

24.04

90

O6o6matoriee mosropeHue 11 noHATHA 1
MeTOa0B Kypca reomeTpun 10-11

29.04




KJIaCCOB, CUCTEMAaTH3aLUsl 3HAHHH:
"O6beM MHOTOrpaHHUKA"

91

Ob6o6marommee noroperne 11 nmoHsTuit u
MeTOA0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMATH3aLUsl 3HAHUI:
"ITnomaay MoOBEpXHOCTH U 00BEMBI
KpYIJbIX Ten"

06.05

92

Ob6o6marommee noroperue 11 nousaTuit u
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTH3aLUsl 3HAHHH:
"Tlnomaay MoOBEPXHOCTH U 00BEMBI
KpYIJIbIX Ten"

08.05

93

Hroropas KOHTpPOJIbHAA pa60Ta

08.05

94

95

Htorosas KoHTposbHas paboTa

[ToBTOpeHmE, 0600MIIEHNE 1
CHUCTeMaTH3alrs 3HAHUI

13.05

15.05

96

Hctopus pa3BUTHS CTEPEOMETPUHN KaK
HayKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

15.05

97

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HAyKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

20.05

98

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HayKd U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOIMH

20.05




99

HcTopus pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX MHKECHEPHBIX U
KOMIIBFOTEPHBIX TEXHOJIOT U

20.05

100

Hcropus pa3BuTUs CTEPEOMETPUH KaK
HAYyKHU U €€ POJIb B Pa3BUTHU
COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT U

22.05

101

Hcropus pa3BuTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

22.05

102

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HAayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

22.05

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET






