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IMNOACHHUTEJIBHASA 3AIINCKA

["'eomeTpus siBasieTcs ONHUM U3 0a30BBIX KypPCOB HA YPOBHE CPEIHETO 0OILIEro
o0pa3oBaHus, TaK Kak oOO0ECNEeUYUBAET BO3MOXXHOCTh U3YUYEHHUSI JAUCHUILIUH
€CTECTBEHHO-HAYYHOM HAINPaBJIEHHOCTH W NPEIMETOB T'yMAHHTAPHOIO IMKJIA.
[TockonbKy TOTHYECKOE MBITTUICHHE, (HOPMHUPYEMOE MTPU U3yUCHUU O0YyHAFOIIIMUCS
MOHSATUMHBIX OCHOB TIE€OMETPUHU, MNPH JOKA3aTEIbCTBE TEOPEM M IMOCTPOEHUU
[ETIOYKH JIOTUUECKUX YTBEPKICHUHN MPU PEIICHUN TEOMETPUYECKUX 3a/1a4d, YMEHHUE
BBIIBUTaTh U OINPOBEPrarb THIOTE3bl HENOCPEACTBEHHO MCIOJIB3YIOTCS MPHU
pEIIeHNH 3a7]a4 €CTECTBEHHO-HAYYHOTO [UKJIA, B YACTHOCTH (PU3NYECKUX 3a]1ad.

[lens ocBoeHUs mporpaMMbl yueOHoro Kypcea «I'eometpus» Ha yriayOiaEéHHOM
YPOBHE — pa3BUTUE UHAUBUAYATBHBIX CIOCOOHOCTEN 00yUYalOMMUXCs TPU U3YyUECHUU
reOMETpUHU, KaK COCTaBJsIolIEed mpeaMeTHo obnactu «Marematuka U
uH(popMaTHKa» yepe3 odecreueHrne BO3MOXHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
0oJsee TIIyOOKHX TEOMETPUUECKUX 3HAHUN U ACHCTBUH, CTIEIU(PUIHBIX TEOMETPHH,
¥ HEOOXOIUMBIX JIJIsl YCIEIIHOTO MPOGECcCHOHAIBHOTO 00pa30BaHus, CBI3aHHOTO C
UCIIOJIb30BAaHUEM MAaTEMAaTUKH.

[IpropuTeTHBIMM 3aJjladyaMu Kypca TI'€OMETPUU Ha YIUIyOJIEHHOM YpPOBHE,
PACHIMPSIOIIMMH U YCUIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISFOTCS:

pacuIMpeHHe MPEACTABICHUS O TEOMETPUN KaK YaCTH MUPOBOU KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIIUM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSAIOIIMX OIKCHIBATHL M HU3ydaThb
pa3HbIE SABICHUS OKPYKAIOLIEr0 MUpPa, 3HAHUE MTOHATUMHOTO aIapara 1o pasieiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuu;

dbopMHpoBaHHEe  yYMEHHMS  BJAJE€Thb  OCHOBHBIMM  MOHSTHUSMH O
IPOCTPAHCTBEHHBIX (PUTrypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMyn U yMeHHE MX MPHUMEHATb, YMEHHUS JOKa3bIBaTh TEOPEMbl M HAXOIUTh
HECTaHJIapPTHbIE CTIOCOOBI PEIICHUs 3a/1a4;

dbopMHpoBaHrE YMEHHS paclioO3HaBaTh HAa YepTekKax, MOACNSIX U B pealbHOM
MHpPE MHOTOTPaHHUKM M Te€ja BpalleHUs, KOHCTPYUPOBATh TI'€OMETPUYECKHE
MOJEIIN;

¢opMupoBaHHE TMOHMMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO MOCTPOSHUS
MaTeMaTUYeCKUX TEOpHi, (popMHpOBaHME MOHUMAHUS POJIM AKCUOMATUKH TPHU
MIPOBEJEHUHN PACCYKACHUM;

(dbopMHpOBaHHWE yYMEHUS BJIAJETh METOJAMHU J0KAa3aTeIbCTB W AITOPUTMOB
peuIeHus, yMEHNs UX IPUMEHSTh, IPOBOJINUTH JOKA3aTEIbHBIE PACCYKICHUS B XO/I€
pelIeHns CTepEOMETPUUYECKUX 3a7ad U 3aJad C IMPAKTUYECKUM COJEPIKAHUEM,
(¢opMupoBaHHE TpPEJICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBAaHNY MAaTEMAaTUYECKUX YTBEPXKICHUNA U POJIM aKCHOMATUKU B TIPOBEICHUN
JEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE W COBEPIICHCTBOBAHUE WHTEIUICKTYAJIbHBIX M TBOPYECKUX
CITOCOOHOCTEN 00YyUaroIIMXCcs, MO3HaBaTeIbHOW aKTUBHOCTH, UCCIIEIOBATEIILCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS, HHTEPECa K U3YICHHUIO TEOMETPHH;

dbopmupoBanre (DYHKIIMOHAILHONH TPAaMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHUSI paclo3HABaTh TMPOSBICHUS TCOMETPUUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEabHBIX JKU3HEHHBIX CUTYAIlUsAX W MPU H3YyUYECHUU IPYTHX
y4eOHBIX  TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTCH,
MOJICTUPOBAHUST PEaTbHBIX CHUTYAIlMid, HWCCIICIOBAHUS MOCTPOSHHBIX MOJECIEH,
WHTEPIPETALUU MTOJTYYCHHBIX PE3YJIHTATOB.

OCHOBHBIMH CO/I€pKATEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpusi» B
10-11 «xnaccax sBusroTcs: «lIpsMble ¥ TJIOCKOCTU B IPOCTPAHCTBEY,
«MHuororpanaukn», «Tema BpameHwus», «BeKTOpsl W  KOOPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSMWY, PEIICBAHTHBIMU T€OMETPUH Ha yTIyOiaEHHOM ypoBHE 00ydeHus B 10—
11 kymaccax, OTHOCHUTCSI KO BCEM COJIEpKaTelIbHBIM JHHHSIM ydeOHOro Kypca, a
¢opMupoBaHHE JIOTHYECKMX YMEHHH  pacrpenensieTcss HE  TOJBKO IO
COJIepKaTeNNbHBIM JIMHUAM, HO U 10 rojgam obyuenus. Coaepxanue oopazoBaHus,
COOTBETCTBYIOILIEE MPEIMETHBIM pe3yibraTaMm ocBoeHus dDegepanbHoil paboueit
IPOrpaMMBbl, paclpeAeNEéHHbIM 0 ToJAaM OOY4YEeHHs, CTPYKTYPHPOBAHO TaKUM
00pa3oMm, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAILHBIM BOIIPOCAM O0YyUaIOIIUECs
oOpamaiucb HEOAHOKPATHO. OTO TO3BOJSET OPraHU30BaTh  OBJAJICHUE
reOMETPUUYECKUMHU MOHATUSIMHU U HaBbIKaMU MOCIIEA0BATENbHO U OCTYNAaTENbHO, C
COOJIOICHHEM MPUHITUIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHMS BKIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKUX MPECTABICHUN OOYyYarOIIUXCs, PACIIUPS U yTIyOssis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3U.

[Tepexo K U3yUYEHHUIO TEOMETPUHN Ha yriayOJaEHHOM YPOBHE TIO3BOJISICT:

co3garb  ychmoBus i auddepeHnuanud  00ydeHHUs,  IOCTPOCHHUS
WHINBUIYATbHBIX  00pa30BaTeIbHBIX MporpamMM, OOECIeUUuTh yTIyOJIEHHOE
W3YyYCHUE TEOMETPHUH KaK COCTABIISONIEH yaeOHoTo peamera « MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIMIMUXCA K MPOAOHKCHUIO HW3YYEHHUS MAaTEeMaTUKH C
y4€ToM BbIOOpa Oyaymied mpodeccuu, obOecreunBas MPEEMCTBEHHOCTh MEXITY
0o01muM 1 mpodeccuoHaIbHbBIM 00pa30BaHUEM.



Ha wusydenue ydebHoro kypca «l'eomerpusi» Ha YriayOJIEHHOM YpPOBHE
orBoautcsa 204 gaca: B 10 kimacce — 102 yaca (3 yaca B Hegento), B 11 kmacce — 102
yaca (3 yaca B HEJIEIIIO).

COIEPKAHUE OBYYUEHUASA
10 KITACC

IIpsiMbIe U JIOCKOCTH B MIPOCTPAHCTBE

OcHOBHbIE  TIOHSITUS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCHMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue MNpsIMBIX B MPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajyieJbHble M CKpeluBaronecs npsMbie. [Ipu3Haku CKpemmMBarOIIUXCA
npsMbIX. [lapamiensHOCTh IPSAMBIX U IDIOCKOCTEN B IMIPOCTPAHCTBE: NapaJlIeIbHbIC
NpsIMBIE B IPOCTPAHCTBE, MAPAJIIEAbHOCTh TPEX NPSIMBIX, MAPATIIENBHOCTD IPAMON
u 1iockoctu. [lapamensHoe M IEHTpalbHOE MPOCKTUPOBAHHUE, H300pa)KeHUE
¢uryp. OCHOBHBIE CBOICTBa MapajUIeIbHOIO MNpOeKTUpoBaHHs. W3o00paxenue
buryp B mapajaieiabHON MPOEKIUHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEXKy NPSMBIMU B MpOCTpaHcTBe. [lapaiennbHOCTh MIIOCKOCTEN: NapasieibHbIe
IJIOCKOCTH, CBOMCTBA NapaijIeIIbHBIX IIJIOCKOCTEMN. [Ipocrenmue
MPOCTPAHCTBEHHbIE (UTYphl HA IUIOCKOCTU: TETpadJp, Mapajieienure],
MOCTPOEHUE CEUCHUN.

[lepnieHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTH: MEPIEHINKYISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, IIPSMBIE MapajuleIbHbIE W NEPIECHAUKYJSAPHBIE K IUIOCKOCTH,
MpPU3HAK TEPHEHIUKYISIPHOCTH TPAMOM M IIJIOCKOCTH, TEopemMa O MPsSIMOM
MEePIEHANKYJISIPHOM MIJIOCKOCTH. OpTroronanbHO€ MIPOEKTUPOBAHUE.
[leprieHAUKYJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT TIPSIMO¥ JTO TTOCKOCTH, MTPOEKITHs (PUTYPHI HA TIIOCKOCTh. [lepneHanKyIsIpHOCTh
IJIOCKOCTEMN: NMPU3HAK IMEPHEHAUKYISPHOCTU JBYX IUIOCKOCTEU. Teopema o TpEx
MEePHEHANKYJISIpax.

Yrael B NPOCTPAHCTBE: YroJl MEXKAY NPSIMOM M TIJIIOCKOCTBIO, JBYTPAHHBIN
YIOJI, JIMHEWHBIM yTOJI ABYIPAHHOIO yriia. TpEXTpaHHbIl U MHOTOIPaHHBIE YTJIbI.
CBoiicTBa MJIOCKUX YTJIOB MHOTOTpaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yriia. TeopeMbl KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO yIJIa.

MHororpaHHuKH



Buzasl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yronpHas
npu3Ma, IpsMasi 1 HaKJIIOHHAsl TIPU3MbI, OOKOBAsi M MOJTHAS MIOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NpsAsMOYroJIbHBIN Mapajulesienune]] U ero cBoiicta. Kparuaiimue
MyTH HAa MNOBEPXHOCTU MHOrorpanHuka. Teopema Oinepa. I[IpoctpancTBeHHas
teopema I[ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUiibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TIpaHEdl MpaBUIBHON NUpaMUIbL.
[IpaBunbpHBIE MHOTOTPAHHUKM: IPaBUJIbHAS IpU3Ma WU NpaBWIbHAsA NUPaMHUJA,
paBUJIbHAS TPEYTOJIbHASI TUpaMUIa U IpaBUIIbHBIN TeTpasap, Ky0. [IpencraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa’3Ap, JOAECKA3AP U UKOCABP.

BblunciieHne 31€MEHTOB MHOIOTPAaHHUKOB: pEOpa, IUaroHaiu, YIJIBL.
[Tnomaas OOKOBOW MOBEPXHOCTH W TIOJHOM TOBEPXHOCTH TIPSIMOM TPHU3MBI,
TUIOMIAh OCHOBaHMH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOU Mpu3Mel. [ [nommaas
OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH TNPABWIBHOW TNHPAMUJBI, TEOpEMa O
IJIOIIAY YCEUYEHHON NTUPAMUBI.

CummeTpuss B NOPOCTPAHCTBE. ODJIEMEHTBl CHMMETPUM  IPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMeETpUsi B MPAaBHWIBHOM MHOTOTPAaHHUKE: CHUMMETPUS
napajielienuneaa, CUMMETPHUS MPAaBWIbHBIX MPHU3M, CUMMETpPUS NPaBUIbHOU
MAPAMUJIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJICHHBIE W  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHHS BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOpPA HA YHUCIIO.
[lonATHe KOMIUTaHApHBIE BEKTOPHI. [IpU3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamtenenunena. Teopema O pas3loKEHHMM BEKTOpa II0  TPEM
HEKOMIUIaHapHbIM  BekTopam. IIpsmoyrompHas  cucrema  KOOpAMHAT B
npoctpadcTBe. KoopauHaTel Bektopa. CBs3b MEXIAy KOOpAWHATAMH BEKTOpa U
KOOpAMHATAMUA TOYEK. YTON Mexay Bekropamu. CKanspHOE IPOU3BEACHUE
BEKTOPOB.

11 KVIACC

Tesa Bpaimenus

[ToHsTHA: UIMHIpPUYECKAsT TMOBEPXHOCTb, KOHUYECKAs TMOBEPXHOCTb,
chepuueckas MOBEPXHOCTb, oOpasyromue noBepxHocTel. Tema BpalieHus:
UIMHJP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxeHue cepol
U TJIOCKOCTH, KacaTejbHasl IUIOCKOCTh K chepe. M3o0paxkeHne Ten BpalleHus Ha
iockoctu. Pa3BépTka nununaapa u konyca. Cummerpusi chepsl 1 mapa.



O6béM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJILHOTO TMapajuienenurnena u cieactsus u3 He€. OObEM mpsiMoil U
HAKJIOHHOM MPU3MBI, WJIMHIPA, TUpaMUIbl U KoHyca. O0bEM 11apa M MapoBOTO
CerMCeHTA.

KoMOuHanuu Tenm BpamieHuss U MHOTOTpaHHUKOB. Ilpu3ma, BmmcaHHas B
IIWINHAP, OINHCAaHHAs OKoJo mwmiuHApa. Ilepecedyenwe cdepbl u mapa c
miockocThio. Kacanue mrapa u cdepsl miockocTbio. [loHATHE MHOTOTpaHHHKA,
OMHUCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpaIlCHUS.

[1nomans MOBEPXHOCTH IUIMHIpPA, KOHYCA, MJIOMaab chepbl U e€ udacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAJACH IMOBEPXHOCTEH
noaoOHeIX Quryp. IIpeoOpa3zoBanue momoOusi, roMmoTeTHs. PemieHue 3amad Ha
IUIOCKOCTHU C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceyeHUt MHOTOTPAHHUKOB U TEJ BPAIICHUS: CCUCHUS IMIUH/IPA
(mapayiieTbHO YW TMEPHIEHAMKYISIPHO OCH), CEUCHHS KOHyca (mapalijieiabHble
OCHOBAHHIO W TIPOXOJISAIINE Yepe3 BEPIINHY), CEUEHUS 11apa, METOAbl TTOCTPOCHHUS
CEUYEeHMII: METOJ CJIEeJ0B, METOJI BHYTPEHHETO MPOECKTUPOBAHUS, METOJI TIEpeHOca
CEKYILEH TUIOCKOCTH.

BekTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B npocTpancTse. Oneparuu HaJ BEKTopaMu. BEKTOpHOE yMHOKEHHUE
BEKTOpoB. CBOICTBA BEKTOPHOrO yMHOXe€HHA. lIpsmoyrospHas cucrema
KOOpAMHAT B mpocTtpaHcTBe. KoopauHaTel BekTopa. PasmoxkeHue BekTopa IO
6azucy. KoopanHaTHO-BEKTOPHBII METO TP PELIEHUU T€OMETPUUECKUX 3a]ad.

J{BHKeHUsI B IPOCTPAHCTBE

JIBmwxenuss nmpoctpanctBa. OToOpakeHus. [[BrkeHuss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBIWKEHUH. Buael JBM)XKEHUN: TapauIeNbHBIA TEpPEeHOC,
LHECHTpAJIbHAS CUMMETpPHS, 3€pKallbHasi CHUMMETPHS, MOBOPOT BOKPYL MPSIMOM.
[TpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHS YYUEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIMI YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUS

JIMUHOCTHBIE PE3YJIbTATBI

1) rpa:xxaanckoe BoCIMTAHME:



c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUNA 00YUAIOMIEToCs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJI€HA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUIECKUX
OCHOBax (DYHKIIMOHUPOBAHMS PaA3IUYHBIX CTPYKTYp, SBICHHH, TPOIECAYP
rpaXaaHcKkoro  oOmiectBa  (BBIOOpBI,  OMpPOCHI U JIpyroe), yMeHue
B3aMMOJICHCTBOBaTh C COIIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSMUA U HA3HAYCHUEM;

2) naTpUMOTHYECKOe BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUHCKOM T'PaKIAaHCKONH HIACHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIIIEMY POCCHICKOW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUSAM POCCHUMCKUX MATEMATHKOB U POCCUMCKON MAaTEMaTUYECKOMN IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHMM B JPYTHX HayKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUHCKOTO Hapojaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO MOBEJICHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U AESATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIa/Ia B IOCTPOCHHUE YCTOMYHUBOTO OYIyIIIero;

4) 3cTeTHYECKOE BOCIIMTAHME:!

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIOYasl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEIICHH, pacCyKIeHUMN, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTb YMEHHUS TPUMEHSATH MaTEMaTHUYECKHUE 3HAHHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0OPOBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIIbIXa, peryisipHas (GU3nvecKas aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM €SI TENBHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYJy, OCO3HAHHE IIEHHOCTH TPYAOJIOOUs, HHTEpEC K
paznmuuabiM  chepaMm  TPOPECCHOHATLHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccun W peann3oBBIBATH COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTUYeCKOMYy  OOpa30BaHUI0 U
CaMOOOpa30BaHUI0 HAa TMPOTSHKEHWU BCEU J>KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUHN MPAKTUUECKUX 3aJlady MaTeMaTUYECKOW HAMpPaBICHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIMTAHME:

c(hOPMUPOBAHHOCTb  JKOJIOTMYECKON  KYJIbTYpbl, TOHUMAHUE BIIHUSHUS
COIMAJIbHO-PKOHOMUYECKHUX TMPOIECCOB HA COCTOSIHUE MPUPOJIHONU M COIUAIbHON
Cpenbl, 0CO3HAHUE TJIOOATBHOTO XapaKTepa dKOJOTUYECKHUX MPOOIIeM, OpUCHTAITHS



HAa DIPUMCHEHHE MaTEMaTUYECKUX 3HAHWM [Jid penieHus 3ajgady B 00JacTu
OKpY>Karolel Cpejpl, IUIAHUPOBAHME TOCTYNKOB M OIEHKU HUX BO3MOXKHBIX
MOCJICACTBUMN JIJIs1 OKPY>KAIOIIEH CPEe/Ibl;

8) HeHHOCTH HAYYHOI0 TO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOIIIECTBEHHOM MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOM
HayKH Kak c(pepbl 4YeIIOBEUECKOM ACATEILHOCTH, 3TANOB €€ pa3BUTHS M 3HAUUMOCTH
JUISL Pa3BUTHS IIMBWIM3AIIMK, OBJIAJICHUE SI3BIKOM MaTEMaTUKH U MaTeMaTH4YeCKOU
KYJBTYPOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIIATH MPOESKTHYIO
U UCCIIEIOBATENBCKYIO JEATeIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbBTATDBI

Ilo3HaBaTe/IbHbIE YHHBepPCAJIbHbIE YUeOHbIe 1eiicTBUSA

basoBble Joruyeckue AefcTBUA:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKU MAaTEMaTHYECKUX
OOBEKTOB, TOHATHH, OTHOLIEHUHA MEXAYy MOHATHAMHU, (QOPMYJIHPOBATH
oTpesieNieHUs MOHATUM, YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(UKALINY,
OCHOBaHUS JJ1s1 0000IIECHUS U CPAaBHEHUS, KPUTEPUH MPOBOUMOTO aHAIN3a;

BOCIIpUHUMATh,  (OpPMYyJIHMpPOBaTb U  NpeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS
B (haKkTax, JAHHBIX, HAONIONEHUSAX M YTBEP)KICHUSX, MpeAsiaraTb KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW U IPOTUBOPEUN;

Jienath BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUH, YMO3aKIIFOUEHU 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENIBHO J1I0KA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUIMA
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPANBATh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBObI;

BBIOMpATh crmocod pemieHuss y4eOHOM 3ajauu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pELIEHUs, BBIOUpATh HanOOJIee MOIXOIAUIUN C Y4ETOM CaMOCTOSTEIbHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBrblie uccienoBarejbCKHe 1eicTBUA:

UCII0JIB30BaTh BOIPOCHl KaK MCCIIEIOBATEIbCKU HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpPEYUE,  Mpodiemy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Y, APIYMEHTHPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IIPOBOJUTH CAMOCTOSITENIBHO CIIAHUPOBAHHBIN JKCIIEPUMEHT, UCCIIEA0BAHKE
10 YCTaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHUYeCKoro 00beKTa, SBJICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]Ty 00bEKTaMHU, SIBJICHUSIMHU, [IPOLIECCAMU;



CaMOCTOSATETHLHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI 1O PE3yJIbTaTaMm
NPOBENEHHOTO  HAOMIOJIEHUS, HCCIENOBAaHUSA, OLECHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTUE TMPOIECCa, a TaKXKE BBIJBUIaTh
MPEANOJIONKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pabora c undgopmanmeii:

BBISIBIISATH JAeUIIMTHI MHPOPMAILIUU, JAHHBIX, HEOOXOJUMBIX IS OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, aHAJIU3UPOBATH,
CHUCTEMaTU3UPOBATH U MHTEPIIPETUPOBATH NHPOPMAITUIO PA3TIUYHBIX BUIOB U (hOopM
peACTaBIICHHUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, TMPEJCTABIATh €€ B Pa3IMUHBIX (PopMax,
WTIOCTPUPOBATH Tpaduyuecky;

OILICHUBATH HaJEKHOCTh uHopManuu o CaMOCTOSITEJIbHO
c(hopMyIMPOBAaHHBIM KPUTEPUSIM.

KoMMmyHuKaTHBHBIE YHUBEPCcAJbHbIE YUeOHbI€ 1eficTBUSs

Oo0menue:

BOCHpI/IHI/IMaTB 51 (bOpMy.HI/IpOBaTB CY)KI[CHI/IH B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I n
HEJISIMU OOIICHMS, ICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U TIMCBMCHHBIX TEKCTaX, JaBaTh IOSCHCHHUS II0 XOJYy pEIICHUS 3a/ayd,
KOMMEHTHUPOBATH OJIyYECHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOUW TEMHI,
HpO6HeMBI, pemaeMoﬁ 3aa4H, BBICKA3bIBAaThb HWJACH, HALCJICHHBIC Ha IIOHUCK
pPCUICHUA, COIIOCTABJIATH CBOHM CYXXIACHUA C CYXIACHUAMU JPYIUX YYACTHHKOB
Jajaora, oOHapyXKUBaTh PA3UYUe U CXOJICTBO TMO3WIIUMA, B KOPPEKTHOU (opme
(bOopMyIMPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

HpeI[CTaBJIHTB pGSYJ'IBTaTBI pGIHCHI/IH 3aJgadu, BKCHCpI/IMCHTa, HCCICAOBaHUs,
MIPOEKTa, CaMOCTOSATENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4ETOM 3aaad
MIPE3CHTAIMN U OCOOCHHOCTEH ay TUTOPHHU.

PeryasiTuBHbBIE YHHBEpPCAJIbHbIE yUeOHbIE 1eHCTBUS
Camoopranusanus:
COCTaBJISATH IIJIaH, AJITOPUTM PEIICHUS 3a/1a4d, BBIOMPATh CIIOCO0 perieHus ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN C yU€TOM HOBOW MH(pOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLMOHAJIBbHbIA HHTEJJICKT:
BJIAJ€Th HABbIKAMM  TIO3HABATEIbHON  peduieKCMM  Kak  OCO3HAHMS
COBEpLIAEMBIX JACHCTBUM U MBICIUTEIBHBIX IIPOLECCOB, UX PE3YyJbTATOB, BIAACTh



crocodbamMu CaMOIPOBEPKH, CAMOKOHTPOJI Mpollecca W pe3yibTaTa pelieHus
MaTeMaTHYECKOM 3a/1a4H;

MPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JIAHHBIX,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yJIbTaTa IIEJIU U YCIOBUSIM, OOBSICHATh MPUUUHBI
JTOCTH)KCHUS WM HEJAOCTHUKEHHS Pe3yJIbTaTOB ACATEIbHOCTH, HAXOJUTh OLIHNOKY,
JaBaTh OLICHKY PHOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW W WHAUBUAYaJIbHOM
paboThl TpU pEHICHHH YYEOHBIX 3a7ad4, MNPUHUMATh IIeIb COBMECTHOMU
NeSTEeNBHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW pPabOThI, pacmpeneisiTh
BU/JIBI pa0OT, IOrOBapUBATHCs, 00CYKAaTh MPOIIECC U pe3yIbTaT paboThl, 000011aTh
MHEHHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYNMNOBBIX Gopmax paboThl (0OCyxkaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YacTh PA0OTHI U KOOPJIUHUPOBATH
CBOM JICHCTBUS C IPYTHMH YJICHAMH KOMaH/IbI, OIICHMBATh Ka4eCTBO CBOCTO BKJIaIa
B 0OmUHA TPOAYKT TIO KpPUTEPHUSAM, CHOPMYIUPOBAHHBIM  YYaCTHHKAMU
B3aUMOJICCTBUSL.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiacca o0y4aronuiicss HAyYuTCs:

e CBOOOIHO OINEPUPOBATH OCHOBHBIMH TOHSTHSAMH CTEPEOMETPUU TIPH
pelleHu 33249 U MPOBEACHUH MaTEMaTHUECKUX PacCy KICHUMH;

e TMPHUMEHATh AaKCHOMBI CTEPEOMETPUU M CIECACTBHS U3 HHUX MPU PEUICHUH
reOMEeTPUYECKUX 33/1a4;

e KJACCU(UIMPOBATh B3aUMHOE PACIOJIOKEHUE TPSAMBIX B MPOCTPAHCTBE,
TUTIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX H IJIOCKOCTEH B POCTPAHCTRBE;

e CBOOOAHO OMEpPUPOBATH TMOHATUSAMH, CBSI3aHHBIMH C yIJIaMH = B
IPOCTPAHCTBE: MEXKAY MPSAMBIMH B MPOCTPAHCTBE, MEXKAY MPSIMOU U
IUIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMU C MHOTOTPAHHUKAMU;

e CBOOOIHO pAacloO3HaBaThb OCHOBHBIE BHUIBl MHOTOTPAHHUKOB (TMpU3Ma,
nupamuja, NpsMOYroJIbHBINA Napamienaenunes, Kyo0);

e KIAacCU(PUIMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBaHMS  JiA
KJ1accupUKaInu;

e CBOOOAHO ONEpUPOBATH TOHATHUSMH, CBS3aHHBIMH C  CEUYCHHEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;



e BBINOJIHITH napajuJienbHoe, LEHTPAJIbHOE u OpPTOTrOHAJIBHOE
MPOEKTUPOBaHKE GUTYP HA TUNIOCKOCTh, BHITIOTHATH U300paskeHus GuUryp Ha
MJI0CKOCTH;

e CTPOUTH CEUYEHMS] MHOTOIPAHHUKOB PA3IMYHBIMHU METOJAMH, BBIMOJIHATH
(BBIHOCHBIE) MJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYMCIATH IUIOWAAM  IOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
nupamua), FTeOMETPUUYECKUX Tell C TPpUMEHEHUEM (HOPMYIT;

e CBOOOJIHO ONEPHUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb M IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHU (PUTYPBI;

e CBOOOJHO OMNEpPUPOBATH MOHATHAMH, COOTBETCTBYIOLIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJl BEKTOPAMH;

e pemarh 3aJadyd Ha JOKAa3aTebCTBO MAaTEMaTUYECKUX OTHOIICHUU U
HaXO0KJEHUE FEOMETPUUYECKUX BEJIMYUH, TPUMEHSSI U3BECTHBIE METO/IbI TPU
pELICHNH MaTEeMaTUYECKUX 3aJa4 IOBBIIMIEHHOIO W BBICOKOI'O YPOBHS
CJIOHOCTH;

e TMPUMEHATH MPOCTEHIIME NPOrpaMMHBIE CpEACTBA M  3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e W3BJEKaTh, MNPeoOpa3OBbIBATh M HMHTEPIPETUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMpaKTUKe: CpaBHUBATh U
aHAIM3UPOBATh PEAJbHbIE CUTYAllUH, MPUMEHATh M3yYECHHbIE MOHSATHUS B
npolecce IMOMCKAa peHIeHHs MaTeMaTH4ecKu  CchOopMyIHMpOBaHHOU
npoOJIeEMBbl, MOJEIUPOBATh pEalbHbIE CUTyallMd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJEIHN C UCIOJIB30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TEopeM, ammapara ajireOpbl, pelaTh MPaKTUYECKHE 3a/layw,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUUMH;

e UMETh NPEJACTABICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu GyHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kiacca oOyJaronuicst Hay4YuTCs:

e CBOOOJHO OMEpPUPOBATh TOHITHSIMH, CBS3AaHHBIMH C LHUJIUHIPUYECKOMH,
KOHUYECKOH W chepruyeckoll TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYICHHUS;

e ONEPHUPOBATH MOHITHUSAMH, CBI3aHHBIMU C TEJIAMU BPAIICHUS: ITUIUHAPOM,
KOHYCOM, c(hepoii u mapom;



pacno3HaBaTh Tejla BpalleHus (UWIMHAP, KOHYC, cepa W map) u
OOBSICHATH CIIOCOOBI MOJIYYEHHUS TN BPAIICHHUS;

KJIacCU(PUIIMPOBATH B3aUMHOE PACIIONOkKEHUE Chephl U MIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpallleHMS,
O00BEMBI U IUIOMIAIM MOBEPXHOCTEH MHOTIOIPAHHMKOB M TeJl BpallleHHUS,
reOMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEPUPOBATh MOHATHUSMHU, CBS3AHHBIMU C KOMOWHAIIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OMMCAHHBIA OKOJO cephl, chepa, BNUCAaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIlCHMUS;

BBIUKCIISTH COOTHOUICHHSI MEX]Ty TUIOIIAIIMU MTOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

n300pakath u3y4yaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BPAICHHUS;

U3BJIEKaTh, WHTEPIPETHPOBaThL M MpeoOpa3oBbIBaTh HH(OpMALHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexax U pucyHKax;

CBOOOTHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH ONEPALIH HAJl BEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJINHAT;
pemaTh TeOMETPUYECKHUE 314U Ha BBIYUCIICHUE YTJIOB MEXIY MPSMBIMU U
MJIOCKOCTSIMH, BBIYMCICHUE PACCTOSHUNA OT TOYKH JI0 TUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PELICHHH;
CcBOOOJIHO OMNEpUPOBATh TOHATUSMH, CBSI3aHHBIMU C JBH)KCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA ABH)KCHUM;

BBITIOJIHATh HM300pa)K€HUsI MHOTOTPAaHHUKOB M TEJl BpalleHUs MpHU
MapajuIEIbHOM  MEPEHOCE, LEHTPATBHOM CHUMMETPUM, 3E€pPKaJIbHOMN
CUMMETPHH, IPU TOBOPOTE BOKPYT NPSIMOIA, MpeoOpazoBaHusl moao0us;
CTPOUTBH CEYEHUST MHOTOTPAHHUKOB M TEJ BpAIICHMS: CEYEHUS LUIUHAPA
(mapansenbHO U NMEPHEeHIUKYIISIPHO OCH), CEYEHUs KOHYyca (apajulebHble
OCHOBAHMIO U MPOXOISAIIUE YepPEe3 BEPIIUHY ), CEUEHUS 1Iapa;
UCIIOJIB30BaTh METOABI TOCTPOCHMSI CEUYEHWI: METOJA CJIEAO0B, METOJ
BHYTPEHHETO POEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH;
JI0Ka3bIBaTh FEOMETPUUYECKHE YTBEPKICHNUS;

NPUMEHATh T€OMETPUYECKHE (aKThl JUISl PELICHUS] CTEPEOMETPUUECKHUX
3a/a4, OPEANOJIararllnX HECKOJIBKO IIaroB pEUICHUs, €CIH YCJIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;



pelmarh 3aJadyd Ha JOKa3aTelbCTBO MATEMAaTHYECKUX OTHOLICHUW U
HAXOXKJICHUE TEOMETPUUYECKUX BEJINYUH;

IIPUMEHATH MPOrPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUYECKHUX 3a]1a4;

MPUMEHSATH [MOJIyYEHHBIC 3HAHUS HA IPAKTUKE: CPABHUBATD, AaHAJIIM3UPOBATH
M OLICHUBAThb pEAJbHBIE CUTyallUU, NPUMEHATH HU3YUYEHHBIE ITOHATHUS,
TEOPEMBI, CBOMCTBA B IIPOLIECCE IIOUCKA PEIICHUS MaTeMaTU4YeCKU
chOpMyIUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATh peajbHbIE CUTyalluu Ha
S3bIKE TEOMETPHUHU, UCCIEN0BATH ITOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM
F€OMETPUYECKUX TOHSATUH M TEOpeM, ammapara anreopbl, peniath
MPAKTUYECKUE 3aJayd, CBA3AHHBIE C HAXOXJICHUEM TIE€OMETPUUYECKUX
BEJINYMH;

UMETh MpeCTaBiIeHUs] 00 OCHOBHBIX 3Tallax Pa3BUTHUSI T€OMETPUH Kak
COCTaBHOM 4yacTu (pPyH1aMeHTa Pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHnoBaHue pa3aesioB U TeM
NpOorpaMMbl

Beenenue B crepeoMeTpurro

B3anMHOe pacnoniokeHue npsMbIX B
IIPOCTPAHCTBE

[TapamienbHOCTB IPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

[leprieHIUKYISIPHOCTD MPSIMBIX U
MJIOCKOCTEH B IPOCTPaHCTBE

VYTiabl v paccTosIHUA
MHororpanHuku
BexkTops! B mpocTpaHcTBE

[ToBTOpeHue, 06001IeHNE 1
cucTemMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

Koan4yecTBo 4acoB

Bcero

23

6

25

16

12

102

KoHnTtpoibHbIe
padoThI

IIpakTHyeckue
padoTbI

JuekTpoHHbIe (HU(pPOBBIE)
o0pa3oBaTe/ibHbIE PeCypChl

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/11/

11 KITACC

HanmeHoBaHMe pa3/ie/ioB U TeM
Ne ni/m
NPOrpamMMbl

1 AHanutndeckas reoMETpuUs

[ToBTOpeHue, o600mEeHNE 1
crucTemMaTu3alus 3HaHUI

3 O06bEéM MHOTOTpaHHHKA
Tena BpaieHus
[Tnomaau moBEpXHOCTU U OOBEMBI
KpPYIJIBIX Tl
6 JIBrokeHUs
[ToBTOpenue, o6o0IIEHNE U
CHUCTEeMaTH3aIus 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

KoanyecTBO 4acos

Konrpoibueie IIpakTuyeckue

Beero padoThI padoTsbl
15 1
15 1
17
24
9 1
5 1
17 1
102 7 0

JuexkTpoHHbIe (HU(pPOBBIEL)
o0pa3oBaTe/ibHbIE PeCypChl

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

Maremartuka: anre6pa M Ha4dajla MaTCMAaTUYCCKOI'0O aHajin3a, rcOMCTpPH:.

I'eometpus. 10 - 11 kinaccsl/ JI.C. Atanacsan u np./IIpocBeienne

METOIUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA
Maremaruka: anreOpa 1 Hagajla MaTEMAaTUYECKOr0 aHAIN3a, TEOMETPUSL.

I'eometpus. 10 - 11 knacesl/ JI.C. Atanacsan u np./IIpocseienue

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETH
HUHTEPHET
1) https://resh.edu.ru/subject/17/10/

2) https://resh.edu.ru/subject/17/11/
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