MHWHHUCTEPCTBO NPOCBEIIEHUA POCCUACKOM ®EJNEPAIIIN
Komurer no oopaszoBanuio Cankr-IlerepOypra

I'OCYAJAPCTBEHHOE BIO/KETHOE OBIIEOBPA30OBATEJIBHOE YUYPEXKJIEHUE
TUMHA3HUSA Ne 205 ®PYH3EHCKOI'O PAMOHA CAHKT-IIETEPBYPTAUMEHH P.A.

POTMHUCTPOBOM
HOPUHATO YTBEPXKIALIO
pemenuem [leqaroruyeckoro coera Ilpukas I'mmuasum Ne 205
I'mmuazuu Ne 205 umenu P.A. PormuctpoBoit uvenn P.A. PormuctpoBoii
Tporokon Ne 1 or 30.08.23 T. Ne 127 or 31.08.2023r.

Hupexrop 'mvaazun Ne 205
nmenn P.A. PormucTtpoBoit

H.B.Tumoxuna

[MoanucaH umdpoBoii NoANUCHIO:

M p I/I H a WpuHa BsivecnaBoBHa TUMOXUHa

DN: O=IBOY rumnasus Ne205, CN
=WpuHa BsiuecnaBoBHa TUMOXUHA
Bﬂ LI eC'rl a BO B , E=school205@edu-frn.spb.ru

OcHoBaHue: S SBNACL aBTOPOM

Ha Pacnononenne.
TUMOXUHA g 2ez0s azisoson
PABOYAS ITPOIT'PAMMA

yueOHoro npeamera «I'eomerpus»
(YrmyOGeHHBII yPOBEHB)

1u1st ooyyaromuxest 10 — 11 kiaccos

CocraBureasn: Cyposnosa H.B.,

YUYUTCIIb MAaTCMAaTUKH

Cankr-IlerepOypr
2023 ron



MNOSACHUTEJIBHAS 3AITUCKA

['eomerpust siBnsieTcss OJHMM M3 0a30BBIX KypcOB Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOKHOCTh H3YYCHHUS AUCLIUILUINH €CTECTBEHHO-HAyYHOU
HAINpPaBJICHHOCTH W NPEAMETOB T'yMaHHWTapHOro IHkiaa. [1oCKOIBKY JOrndeckoe MBIIIICHHUE,
dopmupyeMoe TpH H3yYCHHH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'E€OMETPUH, TIpHU
JIOKa3aTeIbCTBE TEOPEM M IIOCTPOCHUH IETOYKU JIOTMYECKUX YTBEP)KICHUH NpPU PELICHUH
TeOMETPUYECKUX 33/a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO
UCTIONIB3YIOTCS TIPU PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOI'O LHUKJIA, B YaCTHOCTU (H3MUYECKUX
3ajad.

Llens ocBoeHusi mporpamMmbl yueOHoro kypca «I'eomerpusi» Ha yriryOnéHHOM YpOBHE —
pasBUTHE WHIMBHIYaIbHBIX CIIOCOOHOCTEH OOYy4aromMXCsi TMPU H3YYECHHUH TE€OMETPUH, Kak
COCTaBJISIIOLICH TpenMeTHOW obmactu «MaTtemaTnka M WHpOpPMaTHKa» dYepe3 olecredeHue
BO3MOXKHOCTH TPUOOPETEHHsI M HMCIOJIb30BaHUS Oosiee IIyOOKMX TeOMETPUYECKHX 3HAHUU U
JEUCTBHUN, CIEIU(PUYHBIX T'€OMETPUH, U HEOOXOAMMBIX JUIS YCIEIIHOTO MPOQEeCcCHOHATHLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIB30BAaHHUEM MaTEMaTHKH.

[IpuopuTeTHBRIMU 3aa4aMi Kypca T€OMETPHH Ha YIIyOJEHHOM YPOBHE, PacIIMPSIOIIUMHU
¥ YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

paclIMpeHue TMpeJCTaBICHUsT O TEOMETPHH KaK YacTH MHPOBOW KYIBTYpHl U
(dbopMHEpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

dopMupoBaHHE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (HUrypaXx Kak O BaKHEHIIUX
MaTeMaTHYECKUX MOJENSIX, TO3BOJIIONIMX ONUCHIBATH W  HM3y4daTh pa3Hble SIBICHUS
OKpY’KaIoOIIero MHUpa, 3HaHHE NOHATHMHOrO amnmapara 1o paszaeny «Crepeomerpus» yueOHOro
Kypca reOMeTpuH;

(dopMupoBaHHE YMEHUS BIaJIeTh OCHOBHBIMH ITOHATUSIMH O IPOCTPAHCTBEHHBIX (QHUTYpax U
UX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TeopeM, (OpPMYJI M YMEHHE HX MPUMEHSTh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOUTh HECTaHIapTHBIEC CIIOCOOBI PELICHUS 3a/1ay;

¢dopmMupoBaHHE yMEHHS pacloO3HaBaTh Ha YEPTEXkaxX, MOJACIHSIX W B PEATHHOM MHpPE
MHOTOTPaHHHKH U TeJIa BPAILICHHsI, KOHCTPYHPOBATh T€OMETPUYECKUE MOJICIIH;

q)OpMI/IPOBaHI/Ie ITIOHUMaHUs BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O MMOCTPOCHUA
MaTeMaTUYeCKUX TEOpHuil, (GOpMUpOBaHHME MOHMMAHHUS POJIU AKCMOMATUKU TPU IMPOBEICHUU
pacCyXIeHHUI;

dopmMHpoBaHHE YMEHHUsS BIAJETh METOJaMM JO0Ka3aTeIbCTB M aJIrOPUTMOB pELICHHUS,
YMEHMSI MX TPUMEHATh, MPOBOJUTH JIOKA3aTEIbHBbIE PACCYKIEHUS B XOJA€ pELIeHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C [PaKTUYECKHM CoJep’KaHueM, (OpMHpOBaHUE
NpPEJCTaBICHUsT O HEOOXOJUMOCTH JOKa3aTeIbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCUOMAaTUKHU B IIPOBEJEHUM JI€YKTUBHBIX PACCYXICHUI;

pa3BUTHE U COBEPUICHCTBOBAHWE WHTEIJIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEN
o0yyaroImuxcs, MO3HABATEIILHOW AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHUS], UHTEpECa K U3YYEHUIO T€OMETPHH;

dopmupoBaHne (QYHKIMOHAIBHOW TIPaAaMOTHOCTH, PpEJIEBAaHTHOM T'€OMETPUHU: YMEHUs
pacno3HaBaTh MPOSIBJICHHUS TE€OMETPUYECKMX MOHSTUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAILMSX U MPU U3YYEHUH JPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl M 3aKOHOMEPHOCTEHM, MOJIENUPOBAHUS pEAIbHBIX CHUTYyallHi, HCCIeI0BaHus
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIY ITOJTyYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEpKaTENbHBIMU JIMHUAMHU yueOHOTO Kypca «['eomeTpus» B 10—11 knmaccax
aBisaoTCs: «lIpsiMble M TUIOCKOCTH B NpocTpaHcTBe», «MHororpanHukm», «Tema BpameHus»,
«BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/|BHKEHNUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHME «yMEThb ONEPUPOBATH MOHATHIMUY,
peeBaHTHBIMHU T€OMETPHUH Ha yriyOn€éHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCUTCS KO
BCEM COJIepXKATelIbHbIM JIMHUSAM Y4eOHOro Kypca, a (OPMHpPOBAHHE JIOTMUYECKHX YMEHUH
pacrpesieniieTcsi HE TOJbKO IO COJIEP’KaTeNbHBIM JIMHUSIM, HO M IO TojaM OOydYeHHs.
Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOEHUS



@DenepanbHOil pabouel MporpamMMbl, pacipeieaEHHbIM 10 ToAaM 00y4eHUs, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPUHLHUIHUAILHBIM BOIpOocaM oOydaromuecs
oOpalainuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MOHATUSMM U HABBIKAMHU IIOCJTIEIOBATEIIBHO M IOCTYIATENbHO, C COOJIIOJICHUEM MPUHIUIIA
IPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
MpeJICTaBICHUI 00yJarouxcs, paciupss u yrayossis e€, oOpa3ys MpoyHble MHOKECTBEHHbIE
CBSI3HU.

[lepexon k U3y4EHHIO T€OMETPUH Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3naTh yCIoBHsS Juid JuQQepeHnranuu o0y4eHus, IMOCTPOCHUS HHINBUAYAIbHBIX
o0pa3oBaTeNbHbIX  MporpamMM,  OOeCHeuYuTh  YIIYyOJNEHHOE  U3yuYeHHE  TeOMETPUHU
KaK COCTaBJIAIONIEH yueOHOro npeamera «MaremaTukay;

MOJIFOTOBUTh OOYYarOMIMXCS K MPOJODKCHUIO M3YYEHHs] MaTeMaTUKU C Y4ETOM BbIOOpa
Oynymeit npodeccuu, odecriednBasi MPEEMCTBEHHOCTh MEXKIY OOIMMM H MPOPECCHOHATHHBIM
o0pazoBaHHEM.

Ha wu3ydenue yuebHOro Kypca «l'eomerpus» Ha yriyOn€éHHOM ypoBHE orBoautcs 204
yaca: B 10 kiracce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 ygaca (3 yaca B Heeno).

COJAEPKAHUE OBYYEHUA
10 KUIACC

IIpsiMmble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUSI CTepeoMeTpur. Touka, mpsiMasi, TNIOCKOCTb, MPOCTpaHcTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOSCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH U CIIECJCTBUS U3 HUX.

B3anMHOe pacrionokeHue npsMbIX B IMPOCTPAHCTBE: MEPECEKAIOIUECs, MapajuIelIbHbIEC U
cKkpeluBaromuecs npsamele. [Ipuznaku ckpemuBarommxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE IPSIMBIE B IIPOCTPAHCTBE, NMAPAJLIEIBHOCTh TPEX
NOpsIMBIX, MApaUIeJbHOCTh HOpsIMOM U IIockocTH. [lapamnenbHoe UM LEHTpaIbHOE
POCKTHPOBaHUE, n3o0pakeHne puryp. OCHOBHBIE CBOMCTBA MApaICIbEHOTO MPOSKTUPOBAHHMS.
N3o6paxenue ¢Guryp B mapauieaIbHOM MPOEKIUU. YTIIBI ¢ COHAMPABIEHHBIMH CTOPOHAMHU, YTOJ
MEXAYy NPSAMBIMH B IPOCTpaHCTBE. llapayienbHOCTh IJIIOCKOCTEN: NapajlieibHbIE IUIOCKOCTH,
CBOICTBa MapaieldbHbIX TIOCKOCTeH. [IpocTeiie mpocTpaHCcTBEHHBIE (PUTYPHI HA TUIOCKOCTH:
TETpa’ap, NapaJIeJeNUIe], TOCTPOCHUE CEYEHU M.

[lepneHAUKYISIPHOCT,  HPSMOM W IUIOCKOCTU:  MEPHEHAUKYJISIpHbIE TMpsSMbIE B
MPOCTPAHCTBE, TPSIMBbIE TMapajuiebHbIE W TEPHNEeHIUKYISIPHBIE K IIJIOCKOCTH, TMPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM M IJIOCKOCTH, TEOpeMa O TMpAMOW NEepHeHAUKYISIPHON
II0CKOCTH. OpTOroHadbHOE MPOEKTUpOBaHUE. [lepneHAuKyasp U HaKIOHHBIE: PacCTOSHUE OT
TOUYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSAMOM 0 TIOCKOCTH, MPOEKIUs (GPUTYphI Ha MIOCKOCTb.
IlepneHqUKyYISIPHOCTD TUIOCKOCTEH: MIPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIOoCcKocTel. Teopema
0 TPEX MEPHEeHIUKYIApaX.

VYTrael B IPOCTPAHCTBE: YTOJ MEKY MPSAMOM U TIIIOCKOCTBIO, IBYTPAHHBIN YTOJI, TUHEUHBIN
yroia JBYIpaHHOro yria. TpéXrpaHHblii W MHOrorpaHHble yribl. CBOWCTBa IJIOCKHUX YIJIOB
MHOrorpaHHoro yria. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CUHYCOB JJIsl TPEXTPAHHOTO YTJIa.

MHoOrorpaHHuKu

Buasl MHOrorpaHHukoB, pa3BEpTKa MHoOrorpaHHuka. llpusma: n-yroibHas mnpusMa,
npsiMasi ¥ HAaKJIOHHAs MPU3MBI, OOKOBas W TIOJIHAs TMOBEPXHOCTH MpU3MBL. [lapamnenenunen,
NpsIMOYTOJIBHBIA MapajuleNienunel W ero cpoicTrBa. KpaTyailiine 0yt Ha NOBEPXHOCTHU
MHOTOrpaHHuKa. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupammma: n-
yroJibHas MUpaMujia, IpaBuibHas U yceu€HHas nupaMuasl. CBoiicTBa pé0ep n OOKOBBIX IpaHen
MpaBUIBLHON TUpamMubl. [IpaBuiibHBIE MHOTOTPAHHUKH: TMpaBWIbHAsS TpHU3Ma W TpaBUIbHAS



nUpaMu/a, MPaBUIbHAS TPEYTOJIbHAS MUPAMUJIA U TTPABHIIBHBIN TeTpasap, kyO. [Ipeacrapnenue
0 MPaBWIbHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKAdAP U UKOCAIP.

Brrurcnenue 31eMEHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yriel. [lnomans 6okoBoi
MOBEPXHOCTU U IIOJIHOM IOBEPXHOCTHU MPSMOM NPHU3MBbI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOH IMOBEPXHOCTH TpsSMON mpu3Mbl. [lnomane OGOKOBOH MOBEPXHOCTH M TMOBEPXHOCTH
MPaBUJILHON MUPAMU/IBI, TEOPEMA O ILIOIIAIA YCEUYEHHON MUPAMHU/IBI.

CummeTpusi B MPOCTPAHCTBE. DJEMEHThl CHMMETPUU NPABWIBHBIX MHOTOTPAaHHUKOB.
CummeTpusi B IpPaBUIBHOM MHOIOTPAaHHUKE: CHUMMETpHUS MapajulesIeNUNead, CUMMETPUs
MPAaBWIbHBIX PU3M, CAHMMETPUS PABUILHON ITHUPAMHU/IBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOD, JJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAINPABIICHHbIE W IPOTHBOINOJIOKHO HaIpaBJIEHHbIE BEKTOpbL. PaBeHCTBO
BEKTOPOB. /[[eHCTBUSA C BEKTOpAaMH: CJIOKEHUE M BBIYUTAHUE BEKTOPOB, CyMMa HECKOIBKHX
BEKTOPOB, YMHOKE€HHE BeKTOpa Ha uyucio. CBoilcTBa cioxeHus BeKTOpoB. CBoiicTBa
YMHOXKEHHS BEKTOpa Ha uucio. [[oHsTHE KOMILIaHapHbIE BEKTOPHI. [Ipu3HaK KOMILUIAaHAPHOCTH
Tpéx BekTopoB. IIpaBwiio mnapamnenenunena. Teopema O pa3loKEHHMM BEKTOpa MO TPEM
HEKOMIUJIAHApHBIM ~ BekTopaMm. [IpsiMoyronpHass cucTeMa KOOpPAMHAT B  MPOCTPAHCTBE.
Koopaunarsl Bektopa. CBsizb MeXAy KOOpAMHATAMU BEKTOpA M KOOpPAMHATAMHU TOYEK. YTOJ
Mexay BekTopamu. CKalsipHOE MPOU3BEICHIE BEKTOPOB.

11 KUIIACC

Tesa BpameHust

[ToHATHS: UMIAMHAPUYECKAas TOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, CQepuieckas
MOBEPXHOCTh, OOpa3yroimue mnoBepxHocTed. Tena BpaiieHus:: HUIUHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenne cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. U300paxkeHne Ten BpaleHUs Ha MIOCKOCTU. Pa3BépTka nunuHapa u konyca. CUMMeTpHs
ctheps! 1 mapa.

O0béM. OcHoBHBIE CBOIicTBa 00bEMOB Tei. Teopema 00 00BEME MPSIMOYTOJIBLHOTO
napajenenunena u cueactsus u3 He€. OO0BEM NPAMOM W HAKIOHHON NPHU3MBI, IHIUHIPA,
nupaMuibl 1 KoHyca. O0bEM 11apa v MapoBOro CErMEHTa.

KomOunanuu Ten BpamieHus W MHororpaHHukoB. [Ipu3ma, BnucaHHass B LMJIUHJAD,
onucaHHas okojo HwiuHApa. [lepeceyenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl I0CKOCTHIO. [IoHATHE MHOTOTpaHHKKA, OIMCAHHOTO OKOJI0 c(hepsl, Chepbl, BHUCAHHON B
MHOTOTPaHHMK WJIM TEJIO BPALLCHMUS.

[Tnomane MOBEPXHOCTH IWIIMHJIpPA, KOHyca, muomans chepsl u e€ yacreil. [lonobue B
npoctpaHctBe. OTHomeHue 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpazoBanue mnonodus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceueHM MHOTOIPAaHHUKOB M TeJl BpalleHMs: CEUYEHHsS LUIUHApA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapayjielibHble OCHOBAaHUIO U
IPOXOJAIINE Yepe3 BEpIIMHY), CEYEHMsI 11apa, METOJbl MMOCTPOCHUS CEYEHMM: METOJ CIEJOB,
METO]I BHYTPEHHETO MMPOEKTUPOBAHUS, METOJ, IEPEHOCA CEKYILEN TUIOCKOCTH.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTops! B ipocTpancTBe. Onepanuu HaJl BEKTOpaMU. BEKTOpHOE yMHOKEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXe€HHsA. [IpsMoyronpHas cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoskenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIM METO MpH
pEeIIeHNU TeOMETPUYECKUX 3a/1a4.

JIBH2KeHHS B IIPOCTPAHCTBE

JBwxkenuss mnpoctpancTtBa. Otobpaxenus. J[BmwxkeHus u paBeHcTBO ¢uryp. OOmume
CBOMCTBa JBWKEHUN. BuIbl ABM)KEHMI: MapallIeNIbHBI NEPEHOC, LEHTpalbHAas CUMMETpHS,
3epKajbHasi CHMMETpUs, IIOBOPOT BOKPYT npsiMoil. [IpeoOpazoBanus nogodus. [psmas u chepa
Olinepa.



IIVTAHUPYEMBIE PE3YJIbTATDI OCBOEHUA YYEBHOI'O KYPCA
«"EOMETPUSA» (YI'JIYBJIEHHBIM YPOBEHDb) HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxknaHckoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMM  OOydamoIlerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA, MPEACTABICHUE O MAaTEMaTHMUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUI, MpOIenyp TIpakJaHCKOro oOmiecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJCHWCTBOBATH C COIHMAILHBIMH WHCTUTYTAMU B
COOTBETCTBUU C UX (QYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTpuoTHYeCKOe BOCIINTAHHE:

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)TaHCKOW MICHTUYHOCTH, YBAXKECHUSI K MPOILJIOMY U
HACTOAILLIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTUKEHUSIM POCCHUUCKHUX
MaTE€MaTUKOB M POCCUHCKOW MAaTEMATHYECKOW IIKOJIbI, UCIIOJIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYruX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHWE JYXOBHBIX IEHHOCTEH  pPOCCHHCKOrOo  Haponaa, Cc(hHOPMHUPOBAHHOCTD
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOrO MOBEICHMUS, CBI3aHHOIO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSATEIBHOCTHIO YUEHOTO, OCO3HAHWE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

3CTETUYECKOE  OTHOIIEHHWE K  MHpPY, BKIOYas  ACTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pEUIeHWM, pacCyXIeHUuH, BOCIPUUMYHUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) pu3uueckoe BoCIUTAHUE:

c(OpMUPOBAHHOCTh YMEHHSI IPUMEHATh MaTeMaTUYECKHE 3HAHUS B MHTEpEcax 30pPOBOTO
u 0e3omacHOTO 00pasza XH3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (370pOBOE
nuTaHue, cOAaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pErylisgpHas (u3nuecKkas akKTUBHOCTB),
(bu3HYEecKOe COBEPIIICHCTBOBAHUE TP 3aHSITHUIX CIIOPTHBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) Tpya10BO€ BOCIIUTAHHE:

TOTOBHOCTh K TPY/ly, OCO3HAHUE IIEHHOCTU TPYIOIIO0US, UHTEPEC K PA3IMUHBIM chepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W pearnu30BBIBATH COOCTBEHHBIE
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIOCOOHOCTh K MaTreMaTH4eckoMy oOpa3oBaHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlpaBIECHHOCTH;

7) IK0JIOTHYECKOe BOCTIMTAHME:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKON KYIbTYphl, TOHUMAHHE BIMUSHHUS COIUATBHO-
HKOHOMHUYECKUX TIPOILIECCOB HA COCTOSHUE TPUPOJHONM M COIMAIBHOM Cpejbl, OCO3HAHUE
00aNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JJIs pelieHus 3a7ad B 00JIaCTU OKpYXKAloeh Cpefibl, TNIaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX TOCIECTBUN JIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTh ~MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKW W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKd Kak cQepbl
YeJIOBEUECKOU JIEATENIbHOCTH, TANOB €€ Pa3BUTHS U 3HAUUMOCTHU ISl Pa3BUTUS [IUBUIIU3ALINH,
OBJIQJICHHE SI3BIKOM MATEMATHKUA U MAaTEeMaTHYECKON KyJIbTYpOH KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEI0OBATENbCKYIO NEATEIbHOCTh UHAUBUAYAIBHO U

B IpyIIIIE.



METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISABIISITh W XapaKTEpU30BaTh CYIIECTBECHHBIC NPU3HAKM MAaTEMATUYECKHX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OPMYIUpPOBaTh ONPEAEICHUsS  MOHATHH,
YCTAQHABJIMBATh CYIIECTBEHHBIH MPHU3HAK KIACCH(UKAMK, OCHOBAHHS JUIsI OOOOIICHHS |
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOIO aHAIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATH M TPEOOPa30BBIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISABIISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTHUBOpeunsi B (pakrax,
JAHHBIX, HaONIONEHUSX W  YTBEPXKACHUAX, IpejylaraTb KPUTEpUU s BBIABICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieNlaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JIEAYKTHBHBIX U HMHIYKTUBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

POBOJUTH CAMOCTOSITENIBHO JI0KA3aTeNIbCTBA MAaTEeMAaTHUECKUX YTBEPKACHUHN (IpsMble U
OT MPOTUBHOIO), BBICTpAaUBaThb ApPryMEHTAIUI0, I[PUBOAUTH NPUMEPbl U KOHTPIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOIBI;

BbIOMpaTh CcHoco0 peueHus ydyeOHOW 3ahauu  (CpaBHMBATh HECKOJIBKO BapUaHTOB
peuieHus, BbIOMpaTh Haubojee MNOAXOASIMM ¢ YYETOM CaMOCTOSITEIbHO BBIJCICHHBIX
KPUTEPUEB).

Ba3oBble ucciiefoBarebcKue 1eicTBUA:

UCTIOJIB30BaTh BOMPOCH! KaK MCCIIEOBATEIILCKAN HHCTPYMEHT TO3HAHUS, (POPMYITHPOBATH
BOINPOCH], (PUKCUPYIOIIHE NPOTUBOpeUHEe, NpoOJeMy, YCTaHABIMBATh HCKOMOE M [JaHHOE,
(GopMHUpOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO [MO3ULINIO, MHEHHUE;

IPOBOJUTH  CaMOCTOSITENIbHO — CIUIAHMPOBAHHBIA  3KCIIEPUMEHT, HCCIEJ0BaHHE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTo OObEKTa, SIBJIEHUS, IPOLIECCa, BbISBICHUIO
3aBUCUMOCTEH MEXy 00BEKTaMHU, SIBICHUSMH, IPOLIECCaMH;

CaMOCTOSITENNbHO (OPMYJINPOBATh 00OOIIEHNS U BBIBOJBI IO PE3ysbTaTaM MPOBEIEHHOTO
HaOJII0IeHNs, UCCIIEI0BAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHN];

IIPOrHO3MPOBATh BO3MOYKHOE pa3BUTHE IIPOLIECCA, a TAK)KE BBIIBUIaTh IPEAIIOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH Je(UINTHl HHGOPMALUK, TaHHBIX, HEOOXOIUMBIX JJI1 OTBETA Ha BOIPOC M ISt
pelLIeHus 3a1a4H;

BbIOMpaTh HMH(OpPMAIMIO W3 HCTOYHUKOB PpA3IMYHBIX THUIOB, aHAIU3UPOBATh,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATH HMH(DOPMALMIO PA3IUYHBIX BUAOB U  (opMm
IpeJICTaBICHHUS;

CTPYKTYpUpOBaTh  MH(pOpMAIMIO, TPEACTaBIATh €€ B pasauuHbIX  (opmax,
WJUTIOCTPUPOBATH TpapUuecKy;

OLIEHUBATh HAAE&KHOCTh HHGPOPMALMM 1O  CaMOCTOATENbHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe /1eiiCTBUSA

Oo0wmenue:

BOCIIPUHUMATh U (HOPMYIHUPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBUSIMU M IEISIMH
06HleHI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHBIX U IIUCBMCHHBIX



TCKCTAX, JdaBaTb TMOSACHCHUA II0 XOAY pClICHUA 3adadud, KOMMCHTHUPOBATH HOHy‘-IGHHbIﬁ
pe3yJbTar;

B XO/ie OOCYKAEHUs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXIAaeMOH TEMbI, MPOOIEMBI,
perraeMoit 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KMBATh PAa3IM4HUe U CXOJICTBO
HO3UIMIA, B KOPPEKTHOU opMe POpMYIHPOBATH Pa3HOTIACHUS, CBOU BO3PAKECHNUS;

MNPpCACTaBJIATL PE3YJIbTAaTbl PCHICHUA 3aJadd, SKCICPUMCHTA, HCCICAOBAaHHA, IHPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C Yy4ETOM 33/a4 NPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble YHHBepPcaJibHble yUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBIIATh IUIAH, aJTOPUTM pEIICHUs 3a/Jayd, BBIOMPATH CIIOCOO pelIeHUs ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI pelIeHHH ¢ yuéTOM HOBOM HH(pOpMaLIIH.

CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:

BJIQ/IETh HABBIKAMU MO3HABATEIHHOU PeQIIEKCHH KaK OCO3HAHUSI COBEPIIAEMBIX IEHCTBHI
U MBICIUTENBHBIX TPOIECCOB, WX pEe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpoIlecca U pe3yibTaTa pelleHus MaTeMaTUYeCKOM 3a1auu;

NpPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUH 33/1a4d, BHOCHTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JaHHBIX, HAIJIEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3yIbTaTa LIETH U YCIOBUAM, OOBSACHATH IPUUUHBI JOCTHKEHUS
WIA HEJAOCTIKEHHS pe3yJbTaTOB JICATEIHOCTH, HAaXOIUTh OMIMOKY, JaBaTh OICHKY
NpPUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYATbHONW padOTHI MpH
pemieHnH y4eOHBIX 3a3/1a4, NPUHUMATh [€Jb COBMECTHOH J€ATENbHOCTH, IUIAHUPOBAThH
OpraHMU3aII0 COBMECTHON paboThl, paclpelenarTh BUABI padoT, TOTOBapHBaThCs, OOCYKIATh
MIPOIIECC U PE3YNbTaT paboThl, 00001IaTh MHEHUST HECKOIBKUX JIFOCH;

y4acTBOBaTh B T'PYMIOBBIX (hopmax paboThl (0OCYXIeHHsS, OOMEH MHEHMH, «MO3TOBbIE
HITYpPMBI» W WHBIC), BBITIOJHATH CBOIO 4YacTh PaOOTHI W KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaThb KAayeCTBO CBOETr0 BKJIaga B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaacca o0ydaromuiicss HAQy4UTCs:

CBOOOJHO OMEPUPOBATh OCHOBHBIMH TMOHSATHSIMH CTEPEOMETPUU MPHU PEHICHUU 3a7ad |
MPOBECACHNHN MAaTEMATUUCCKHUX paCCYX(HCHHﬁ;

MPUMEHSTh AKCUOMBI CTEPEOMETPHH U CIIEACTBHS U3 HUX MPU PEIICHUU T€OMETPUUECKUX
3ajay;

KJIACCHU(UIIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE, MIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJHO OINEpPHPOBATh MOHSATHSIMH, CBSI3aHHBIMU C yIJIaMH B TPOCTPAHCTBE: MEXKIY
MPSIMBIMH B IIPOCTPAHCTBE, MEXAY MPSMOM U TUIOCKOCTHIO;

CBOOOIHO OTIEPUPOBATH OHATHUSMU, CBI3aHHBIMHI C MHOTOTPaHHUKAMU;

CBOOOJIHO pacIiO3HaBaTh OCHOBHBIE BHUIbI MHOTOTPAHHUKOB (TMpuU3Ma, TMHPAMHJA,
MPSIMOYTOJIBHBIN Mapaienenumne, Ky0);



KJIaccu(UIUpPOBaTh MHOTOI'PAaHHHUKH, BEIOUPAsi OCHOBAHUS IS KIaCCU(UKAIINH;

CBOOOZHO OIEPUPOBATH IOHATHSIMH, CBSI3aHHBIMH C CEYECHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

BBITIOJIHATH MApaJUIeIbHOE, EHTPAJIbHOE M OPTOTOHAIBHOE MPOEKTUPOBAaHUE (GUTYp Ha
IUIOCKOCTB, BBITIOJHATH N300pakeHHs (GUTyp Ha MIOCKOCTH;

CTPOUTH CEUCHHS MHOTOTPAHHUKOB Pa3IMYHBIMH METOJAMHM, BBIIOIHATH (BBIHOCHBIC)
IUIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BbEMHBIX (PUTYD: BHII CBEpXY, COOKY, CHU3Y;

BBIYMCIIATh  IUIONIAJM  TOBEPXHOCTEH  MHOTOTPAaHHHKOB (TMpH3Ma, NHpaMuiaa),
TeOMETPUYECKUX TEJI C MPUMEHEHUEM (HopMy;

CBOOOZHO ONEpPUPOBATH NOHATHUSAMH: CHMMETPUS B IPOCTPAHCTBE, LEHTP, OCb H
IUIOCKOCTh CHMMETPUH, LEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOIHO ONEpHUPOBATh MOHATHUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpAMHATAM B
IPOCTPAHCTBE;

BBITIOJIHATH JICHCTBUS HaJl BEKTOPAMH;

pemiath 3aJa4d Ha JIOKA3aTENbCTBO MATEMATHYECKUX OTHOLICHHA M HaXOXJIEHHUE
TeOMETPUYECKUX BEINYMH, TPUMEHSISI H3BECTHBIE METO/IbI IPH PEIICHNH MaTeMaTHYEeCKUX 3aa4
MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CJIOXHOCTH;

NPUMEHATh NPOCTEHINNE NMPOrpaMMHBIE CPEACTBA U IJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYUCCKUX 3a/1aY;

U3BJIEKaTh, IPEOOPA30BBIBATh U HHTEPIPETUPOBATH HH(OPMALIUIO O MTPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MPeICTaBICHHYIO Ha YePTEKaxX U pUCYHKAX;

NPUMEHATH MOJyYCHHbIC 3HAaHHUS Ha MPAKTUKE: CPAaBHUBATH M aHAJIM3HPOBATh PealbHbIC
CUTyalluH, TPUMEHATh HM3YYCHHBIC TOHSATHS B TPOIECCE IMOWCKA PEIICHHS MaTeMaTHYECKU
cOopMyIHpPOBaHHON MNPOOIEMBI, MOJCIHPOBATh PEATbHBIC CHUTYallMH Ha S3bIKE T'€OMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJENN C HMCIIOJIb30BAaHUEM T'€OMETPUYECKHUX TOHSATHH U TEOpeM,
ammapara anreOpbl, peraTh MPaKTUYECKUE 3a/1a4H, CBA3aHHbBIE C HAXOXKICHHEM IeOMETPHYECKUX
BEJINYNH;

UMETh MPEJCTABICHHUS 00 OCHOBHBIX dTanax pa3BUTHSA T'€OMETPHH KaK COCTABHOM 4acTH
dbyHgamMeHTa pa3BUTHS TEXHOJIOTHH.

K konny 11 ki1acca oGyyaromuiicss HAy4YUTCS:

CBOOOZHO ONEpPUPOBATh MOHSTHUSIMM, CBSI3aHHBIMHM C LWJIMHJIPUYECKOH, KOHUYECKOW U
cdeprdeckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTYUEHUS;

ONEepUpPOBATh TOHSATHSAMH, CBS3aHHBIMH C TEJIaMU BpAIICHUS: IMJIMHIAPOM, KOHYCOM,
cdepoii u mapowm;

pacrno3HaBaTh Tesa BpalleHus (WIMHIpP, KOHYC, cdepa U map) U OObSICHITH CIOCOObI
MIOJIyYEHUS TEJl BpaILlEHUS;

KJIaccu(pUIUPOBaTh B3aUMHOE PACIOIOKEHHUE CPEPBI U MIIOCKOCTH;

BBIYUCIIATh BEJIMYMHBI 3J€MEHTOB MHOTOIPDAaHHHKOB M TeNl BpalleHHs, OObEMBI U
IUIOIIAI  TIOBEPXHOCTEW MHOTOIPAaHHUKOB M TeNl BpAlleHMs, TIE€OMETPUYECKHX Tel C
npUMeHeHHeM (opMyIT;

CBOOOJHO ONEpUpOBaTh MOHATHUSMHU, CBSI3AHHBIMU C KOMOWHALMSMU Te€J BpallleHUs U
MHOTOI'PAaHHMKOB: MHOTOTPAHHUK, BIMCAHHBI B cdepy M ONUCAHHBIM OKolo cdepsl, chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WUJIU TEJIO BPAIIECHHUS;

BBIYUCIISATH COOTHOIIEHUS MEXAY IUIOMAISIMH TOBEPXHOCTEH M 00bEMamMH MOAOOHBIX
TeJI;

n300pakaTh H3ydaemble (UIyphl, BBIIOJIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXU U3
PUCYHKOB MpPOCTBIX OOBEMHBIX (GUTYp: BHUA CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUS Tel
BpallleHUs;

U3BJIEKATh, HHTEPIIPETUPOBATH U MPeoOpa3oBbIBaTh MH(OPMALIHMIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;



CBOOOIHO OTEPUPOBATH TIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITMIOJIHATH ONEPalMK HaJl BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOP/IMHAT;

pelate TeOMETPUYECKHE 3a/adyd Ha BBIYUCICHHE YIJIOB MEXKIY MPSAMBIMU U
TUIOCKOCTSIMU, BBIYHCIICHHE PACCTOSIHUM OT TOYKH JI0 TUIOCKOCTH, B II€JIOM, Ha TPUMEHEHUE
BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHHH;

CBOOOJHO ONEPUPOBATH TOHATUSMHU, CBA3AHHBIMHU C BUKCHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHI,

BBHITIOJHATh W300paXCHHMsSI MHOTOTPAHHHKOB W TN BpAlIEHUS MPU MNapauIeTbHOM
NepeHoce, [eHTPAIbHON CUMMETPUHU, 3epKaIbHOM CUMMETPHUH, IIPU MOBOPOTE BOKPYT MPSIMOM,
npeoOpa3oBaHus MOI00US;

CTPOUTH CEUEHUSI MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEYCHUS IMIMHAPA (MTapalyiebHO U
NEePHEHANKYIISIPHO OCH), CEUYCHHs] KOHYyca (mapajijieibHble OCHOBAaHUIO M IPOXOJSIIHUE Yepe3
BEpILKHY), CEUCHHUS 1I1apa;

HCIIOJIb30BaTh METOJbl TOCTPOCHUSI CEUEHUH: METOJ| CJEIO0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/]I TIEPEeHOCA CEKYIIEH MI0CKOCTH;

JIOKA3bIBaTh T€OMETPUICCKHIE YTBEPIKICHHUS;

NPUMEHSTh TeoMmeTpudeckue akThl s pEHICHUs CTePEOMETPHYECKUX —3ajad,
MPEANOJIAraloIMX HECKOJIBKO IIaroB PelIeHus, €Cl YCJIOBHS MPUMEHEHHs 3a/laHbl B SIBHOU U
HesiBHOU (popme;

pemiaTh 3a7ayd Ha JI0KA3aTeJIbCTBO MATEMATHYECKUX OTHOIICHUM W HaXO0XICHUE
reOMETPUUYECKUX BEJINYUH;

MPUMCHSTHh MPOTPAMMHBIC CPEJICTBA M 3JICKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI MPHU
pEIIeHUU CTePEOMETPUIECKIX 33/1aY;

MPUMECHSITh ITOTYYCHHBIC 3HAHUS HA TIPAKTHKE: CPABHUBATH, AaHAJTM3UPOBATH U OIICHUBATH
pealibHble CUTYyalluH, TPUMEHATh W3YYECHHBIC MOHSATHUS, TEOPEMbI, CBOMCTBA B MpOIlEcCce MOMCKA
pelieHus: MaTeMaTuuecku cHOpMyITUPOBAHHON MPOOIEMBI, MOACIUPOBATh PEabHbIC CUTYallUU
Ha S3bIKE TE€OMETPUHU, UCCIIEOBATh MMOCTPOSCHHBIE MOJIETH C UCIIOJIb30BAHHUEM I€OMETPHYECKHUX
MOHSATUW M TEOpeM, ammapara aiureOpbl, peliarb TPAKTUYECKUE 3aauyM, CBA3aHHBIE C
HAXO0X/ICHUEM T€OMETPUUYECKUX BEIINYHH;

MMETh TIPEACTABICHUSI 00 OCHOBHBIX 3Talax Pa3BUTUSI TEOMETPUM KaK COCTABHOM 4acTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne n/m HanmenoBanue pas3zaennos u teMm ‘ KomnuecTBo vacos ‘ ONeKTPOHHbIE
IpOrpaMMBI Beero|[Kontponshste|Ipaxrnueckne| _(HdpoBbIe)
paGOTEI pPaGOTEI 00pa3oBaTeybHbIC
pecypchl

1 ‘BBGJICHI/IG B CTEPEOMETPHIO H 23 H H H ‘
2 B3anmMHOe pacroniokeHune mpsMbIX B 6

IPOCTPaHCTBE
3 [MapamienbHOCTb MPSIMBIX U TIOCKOCTEH 8

B TIPOCTPAHCTBE
4 [lepneHIMKYISIPHOCTD NPSAMBIX U 25

IJIOCKOCTEM B MIPOCTPAHCTBE
‘5 HYFHLI U PACCTOSIHHS H 16 H 1 H H ‘
‘6 HMHOFOFpaHHI/IKI/I H 7 H 1 H H ‘
‘7 HBeKTopLI B IIPOCTPAHCTBE H 12 H H H ‘
8 [ToBTOpeHue, 0600IIeHNE U 5 2

cUCTeMaTHu3anus 3HaHUHU




No /it HanmeHnoBanue pa3nenoB u Tem KonnuectBo yacos ‘ DJIEKTPOHHBIE
IIpOrpaMMBI Beero|[Kontponshsre|Ipaxrnueckne| _(HdpoBbIe)
paBOTHI paBOTHI o0Opa3oBaTelibHbBIC
pecypcbl

OBIIEE KOJIMYECTBO YACOB I10 102 6 0
ITPOI'PAMME

11 KJIACC

Ne i/ HaunmenoBanue pa3nenoB u Tem ‘ KoanuectBo yacoB ‘ DJIEKTPOHHBIE
HPOrpaMMbl Beero|[Kontporsasre|[Ipaktuueckue|| (dposbie)
paBOTHI paBoTHI o0pa3oBaTelibHbBIC
pecypcbl

‘l HAHaJmTHqGCKa;I reOMETPHUs “ 15 “ 1 “ H ‘
2 [ToBTOpEHHE, 0000IICHUE 1 15

CUCTEMAaTH3alMs 3HAHU N
‘3 HO6LéM MHOTOTpaHHHUKA H 17 H 1 H H ‘
‘4 HTGJIa BpaIeHUs H 24 H 1 H H ‘
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9

KPYTJIBIX TEJ
6 | enerns Ls | 1 | | |
7 [ToBTOpeHME, 0000IIECHUE 1 17

cHUCTEeMaTH3aIus 3HAaHUI
OBILIEE KOJIMYECTBO YACOB I1O 102 8 0
I[TPOI'PAMME

IMOYPOYHOE IIVIAHUPOBAHME

10 KJIACC
No Tema ypoka Jlara | /lata
m/m o o

iany| GakTy

OcHoBHbI€ TpaBUiIa U300paKEHUsI HA PUCYHKE IJIOCKOCTH, TapaslIeIbHbIX MPSMBIX

(OTpe3KoB), cepeAMHBI OTPE3Ka

1
2  ([loHATHS CTEpPEOMETPUU: TOUKA, IPsSMasi, INIOCKOCTh, TPOCTpaHCcTBO. OCHOBHBIC TIPaBUIIa

U300paKeHMs HA PUCYHKE TUIOCKOCTH, MapalIeNIbHBIX MPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[lonsaTus: MEepeCCKaroIurecs MIOCKOCTH, NIEPCCCKAOINNECS IpsAMas U INIOCKOCTD;

HIOJIYTIPOCTPAHCTBO

[lonsaTus: MEepeCCKaroIMeCA MIOCKOCTH, NEPCCCKAOINUECS IpsAAMas U INIOCKOCTD;

HOJTYTIPOCTPAHCTBO

MHororpaHHUKH, H300pa’keHre MPOCTEUIIINX MPOCTPAHCTBEHHBIX QUTYP,

HECYIIECTBYIOIINX 0OHEKTOB

MHororpaHHUKH, H300pa’keHre MPOCTEUIIINX MPOCTPAHCTBEHHBIX QUTYP,

HECYIIECTBYIOIINX 00BEKTOB

AKCHOMBI CTCPCOMCTPHUH U IICPBBIC CICACTBUA U3 HUX

AKCHOMBI CTEPCOMETPHH U TICPBBIC CICACTBUA U3 HUX




Ne Tema ypoxka Hara | Jlara
n/m o o
mIany| pakty
9  |AkcHOMBI CTEpPEOMETPUH U TIepBbIe cleAcTBUs U3 HUX. CrocoObl 3ajaHus MPSMBIX U
IUIOCKOCTeH B mpocTpaHcTBe. O003HAUEHHUS MPSIMBIX U MJIOCKOCTEH
10 |M3oOpaxkeHue CeUeHU MUpPaMUIbl, KyOa U MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300pakeHue nmepecedeHus Moy4eHHBIX TUIOCKOCTEH. PackpammBanme moCcTpOCHHBIX
CEUYEHUI pa3HbIMU LIBETAMH

11 [M300pakeHne ceYeHUN MUPAMHUIBI, KyOa U TPU3MBI, KOTOPBIC TPOXOIAT uepe3 ux peopa.
N300pakeHne nepeceueHus MoJlyueHHbIX II0CKocTel. PackpalnBanie NOCTpOEHHbIX
CCUYEHUI Pa3HBIMU LIBETaMU

12 |N3oOpaxkeHue CeUeHU MUpaMuIbl, KyOa U MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 uxX peopa.
N300pakeHue nepeceveHuns MoTydeHHBIX MII0CKOCTel. PackpammBanue mocTpoeHHBIX
CEUYEHUM pa3HbIMU LIBETAMH

13 [M300pakeHHe CeUCHUN TUPAMHUIBI, KyOa U IPU3MBI, KOTOPBIC IPOXOIAT yepe3 ux péopa.
N300pakeHue nepeceueHus MojlyueHHbIX II0cKocTel. PackpalnBaHie NoCTpOEHHbIX
CCUYEHUN Pa3HBIMU LIBETaMU

14 |Meton cienoB Ui HOCTPOCHUS CEUEHUI

15 [Merox cnenoB i nocTpoeHust cedeHuil. CBolcTBa IepecedeH i MPSAMBIX U IJIOCKOCTEN

16 |Meton cienoB i nocTpoeHust ceueHuil. CBOHCTBaA NepecedeHuil NpsMbIX U IIOCKOCTEH

17 [IloctpoeHue ceueHuil B mupaMuie, Kyoe 1o Tpém ToukaM Ha péopax. Co3naHne BBIHOCHBIX
yepTexel U 3auch H1aroB NOCTPOSHUS

18 ([loctpoenue ceuyenuit B nupamue, Kyoe mo Tpém ToukaM Ha pédpax. Co3aHre BEIHOCHBIX
yepTeXel U 3auch 11aroB NOCTPOSHUS

19 [[Toctpoenue ceveHuit B nmupamuse, kyoe mo Tpém Toukam Ha pédpax. Co3aHre BEBIHOCHBIX
yepTexXel U 3auch M1aroB NOCTPOEHUs

20 ([Toctpoenue ceyeHnii B mupamue, Kyde mo Tpém Toukam Ha pédpax. Co3maHue BEBIHOCHBIX
yepTexel U 3auch 11aroB NOCTPOEHUS

21 ([ToBTOpeHue IaHUMETpHun: TeopeMa O POIOPIMOHANIBHBIX oTpe3Kax. [logodue
TPEYrOJIbHUKOB

22 ([ToBTopenue muianuMeTpun: Teopema MeHenas. PacueTsl B ce4eHHIX Ha BBIHOCHBIX
yeprexax. Mctopus pa3BUTHs JIaHUMETPUU U CTEPEOMETPUN

23 [KoHTponbHas pabota "AkcruoMsl ctepeomeTpun. CeueHus"

24 B3zauMHOE pacroyiokeHue NpsIMbIX B IpocTpaHcTBe. CkpenuBaromuecs npsmele. [Tpusnaku
CKpEIIMBAIOIIUXCS NpAMbIX. [TapamuienpHple npsiMble B IPOCTPAHCTBE

25 [Teopema 0 CyIIECTBOBAaHUH U €AMHCTBEHHOCTH MPSIMOM MapasieNbHON JaHHOM MPsIMOH,
MPOXOJIAIIEH Yepe3 TOUKY NIPOCTPAHCTBA U HE JIe)Kallled Ha TaHHOU nipsiMoi. JleMma o
NepecedeHNH MapajlIesIbHbIX MPSIMBIX MIIOCKOCTHIO

26 ([TapaymieabHOCTH TpPEX MPSAMBIX. TeopeMa o TpEX mapauieNbHBIX MPSAMBIX. TeopeMa o
CKPEIIMBAIOIINXCS MPSIMBIX

27 ([TapamrenpHOE MpoekTHpoBaHKe. OCHOBHBIE CBOMCTBA MapaLIEIBHOTO MMPOSKTHPOBAHMSL.
N3o0pakenne pa3HbIX (UTYp B MapaJUICILHON MPOSKITNT

28 |LleHnTpanbpHAas MPOEKIHs. YTOJ C COHANIPABICHHBIMI CTOPOHAMH. YTOJI MEXY IPSIMBIMA




Tema ypoxka

JlaTa

1o
IJIaHy

Jlara
o

bakty

3amauyn Ha JOKa3aTeNIbCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C PACIIOIOKEHUEM MPSIMBIX B
MIPOCTPAHCTBE

[TonsiTust: mapajieIbHOCTh MPSMOIl U MJIOCKOCTH B pocTpaHcTse. [Ipu3nak
napauieIbHOCTU MPSIMOU U TIocKocTU. CBOMCTBA MapasuieIbHOCTH MPSIMOM U INTIOCKOCTH

FCOMeTpI/I‘ICCKI/Ie 3aJa4M Ha BBIYMCJICHUEC U JOKa3aTCJIbCTBO, CBA3aHHBIC C
NnapaaCIbHOCTBIO IIPAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE

[TocTpoeHue ceueHus, MPOXOAIIETO Yepe3 JaHHYIO MPSMYIO Ha YEPTEke U MapalljieIbHOTO
JIpyrou npsamoi. Pacuér oTHomeHui

Hapannenbﬁaﬂ IMpOCKIMs, IPUMECHCHUC IJI ITOCTPOCHUA CeUeHHI 1<y6a " napaJuiCICuIcaa.
CaolicTBa napauiClICIIuIcaa u mmpru3mMsbl

34 |[TapannensHble maockocTu. [Ipu3Haky mapannenbHOCTH IBYX MJIOCKOCTEH

35 [Teopema o mapayuIeTbHOCTH U €IMHCTBEHHOCTH TTIOCKOCTH, TPOXOIAIICH Yepe3 TOUKY, He
NPUHAISKAIYIO TaHHOW TUIOCKOCTH U CIICACTBUS U3 HEE

36 |CoiicTBa mapayIeNbHBIX IOCKOCTEH: O MapaIeIbHOCTH MPSMBIX MTEPECEUCHUs TIPU
IIEPECEUECHNH JIBYX IapAJIJIEIBbHBIX IIJIOCKOCTEN TpeThen

37 |CpoiicTBa mapayuIeIbHBIX IIIOCKOCTEH: 00 OTpe3Kax MapauIeIbHBIX MPSIMBIX, 3aKITI0UEHHBIX
MEX]y MapayieIbHBIMU MIOCKOCTSIMH; O TIEPECEUCHUN IPSIMOM C IBYMS MapajuieIbHbIMU
IUIOCKOCTSIMU

38 [IloBTopenue: Teopema [Iudaropa Ha IOCKOCTH

39 [I[loBTOpEHME: TPUTOHOMETPHUS IPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

40 |CpoiicTBa Ky0a U PSMOYTOJIBHOIO Hapaeenunena

41 |BprymciieHHe JIJTMH OTPE3KOB B KyO€ M MPSIMOYTOJILHOM Tapalie/IeuIe/ie

42 |[lepneHAUKYISIPHOCTH MPSIMOM U IIIOCKOCTH. [IpH3HaK MepreH MKy IIpHOCTH IPSIMON U
IUIOCKOCTH

43  |[lepneHUKYISAPHOCTD MPSIMOM U TUIOCKOCTH. [IpH3HaK MepHeHMKYIAPHOCTH IPSIMON U
IUIOCKOCTH

44 |Teopema O CyIIECTBOBAHUU U €IMHCTBEHHOCTH MPSIMOM, MPOXOASIIEH yepe3 TOUKy
IPOCTPAHCTBA U NMEPIEHAUKYISIPHON K TIIOCKOCTH

45 |[TnockocT U MEpIEeHANKYIISIPHbIE UM IPSMble B MHOTOI'paHHHUKAX

46 |[TmockocTH ¥ MEPIIEHANKYIISIPHBIE KM MIPSIMbIE B MHOTOTpaHHUKaX

47 |[lepnennukynsp u HakinoHHas. [locTpoeHne nepneHuKyaspa U3 TOYKU Ha IPSIMYIO

48 |[lepniennukyIsip u HaKIOHHAs. [locTpoeHHe IEpIEHIUKYISIPa U3 TOYKH HA TPSIMYTO

49 |Teopema o TpEX mepreHANKYIsApax (MpsMas u oOpaTHast)

50 [Teopema o TpE€X mepreHANKYISApax (MpsiMast U 0OpaTHAsT)

51 [Yroa MeXay CKpelMBaIOIUMHUCS MPSIMBIMU

52 [Ilouck nepneHIuKYISIPHBIX TPSIMBIX C TOMOIIBIO IEPIEHINKYIISPHBIX TUIOCKOCTEH

53 |OproroHanbHOE MPOEKTUPOBAHUE




Ne Tema ypoxka [Hara | Jlara
n/m 1o o
mIany| pakty
54 |[Toctpoenue ceuenuii Kyoa, MPU3Mbl, IPABUIBHON MHPAMUIbI C TOMOIIbIO OPTOrOHATBHON

IIPOCKINHU

55 [[locTpoeHue ceueHuii Ky0a, MpU3Mbl, IPAaBUIBHOW NUPAMU/IbI C IOMOIIBI0 OPTOrOHAJILHON
IIPOEKLIAN

56 |CummeTpHs B IPOCTPAHCTBE OTHOCUTENBHO MJIOCKOCTHU. [IImockocTH cumMMmeTpuii B
MHOT'OTpaHHHMKaX

57 |Ilpu3Hak neprneHAuKyISpHOCTH MPSIMOM U IIIOCKOCTH KakK CJIEACTBUE CUMMETPUU

58 [[IpaBmiibHBIC MHOTOTpAaHHHUKH. PacuéT paccTosIHUN OT TOYKH JI0 TUIOCKOCTH

59 [[IpaBuibHbIE MHOTOIpaHHUKH. Pacdyér paccTOsIHUM OT TOYKH /10 MJIOCKOCTH

60 |CrocoOsI OIyCTUTH MEPICHIUKYIISPHI: CHMMETPHS, CABUT TOYKH I10 MMapauIeIbHOMN MPSMOn

61 |CaBur no HemapauIeNbHOM MPSIMOI, N3MEHEHHE PACCTOSHUI

62 [KouTposbHas paboTa "B3anMHOe pacrnonokeHne MpsIMbIX U TUIOCKOCTEH B mpocTpaHcTBe"

63 ([IoBTOpeHHE: yroa Mexy MPsIMbIMU Ha MJIOCKOCTH, TPUTOHOMETPUS B IPOU3BOIBHOM
TPEYroJIbHUKE, TEOPEMA KOCHHYCOB

64 ([IoBTOpeHHeE: yroa MexX/ly CKPEeIMBAIOIIMMUCS MPSMBIMU B IPOCTPAHCTBE

65 [['eoMeTpuveckre METOIbI BEIYMACICHUS YTiIa MEXIY MPSMBIMH B MHOTOTPaHHUKAX

66 |IByrpanHslii yroa. CBONCTBO JIMHEHHBIX YIJIOB IBYTPAaHHOTO yria

67 ([lepneHauKyasipHBIE TUIOCKOCTH. CBOKCTBA B3aMMHO MEPIECHINKYIISIPHBIX IJIOCKOCTEH

68 ([Ipu3Hak neprneHIUKYIIPHOCTH IUNIOCKOCTEH; TeopeMa o psIMOil epecedeHus AByX
IUIOCKOCTEN NMEPIEHANKYIISPHBIX TPEThEH IIOCKOCTH

69 ([IpsmMoyronpHBIN Napasenenumnes; Kyo; U3MepeHus, CBOHCTBA MPSIMOYTOJIbHOTO
napasuieJenumne1a

70 [Teopema 0 TuaroHajIM MpsIMOYroJIbHOTO MapajuleenuIeaa u cleCTBUE U3 Heé

71 |CrepeoMeTrpuuecKkre U NPUKIIAIHbIE 3a]]a4H, CBS3aHHbIE CO B3aUMHBIM PAcIOI0KEHUEM
HPSIMBIX U MIJIOCKOCTH

72 ([ToBTOpEHHME: CKPEUIMBAIOIIUECS MTPSIMBIE, TApAJUIEIIbHBIC TUIOCKOCTH B CTAHIAPTHBIX
MHOTOTpaHHHKaX

73 ([Tapa mapaienbHBIX TUNIOCKOCTEH Ha CKPEIIMBAIOIIMXCS MPSIMBIX, PACCTOSHUE MEKITY
CKPEIIMBAIOIIUMHUCS MIPSIMBIMU B IPOCTBIX CUTYaIUSIX

74 |PaccTosiHME OT TOYKH J0 TJIOCKOCTH, PACCTOSIHUE OT MPSMOM J0 TIIOCKOCTH

75 |BbluncieHne pacCTOSHUN MeXly CKPEIIMBAIOIIMMUCS PSIMBIMU C TIOMOIIIBIO
NEPIEHUKYIIPHON MIIIOCKOCTH

76 |TpéxrpaHHbIi yroJ, HepaBeHCTBA JUIsl TPEXTpaHHbIX yrioB. Teopema Iudaropa, Teopembl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO yIJla

77 |JnemeHTHI chepruecKoi TeOMETPHUU: T'e0Ie3MUeCKe JTMHUN Ha 3eMIie

78 |KonTponbHas padota "Y1l 1 paccTossHUS"

79 |CucremaTtu3anus 3HaHUH "MHOTOrpaHHUK U €T0 AJIEMEHTHI"




Ne Tema ypoka Jara | [lara
n/m o o
- mIany| pakty
80 (ITupamuma. Buasl nupamuy. [IpaBribHas nupamuia
81 [IIpusma. [Ipsmas u HakioHHAs npu3Msbl. [IpaBunbHas npusMa
82 |[Ipsmoii napaienenunesa, NpsIMOYTOJIbHBIN Mapaienenumnes, Kyo
83 [Beimykiibie MHOTOTpaHHUKH. Teopema Ditnepa
84 Beimmykible MHOTOTpaHHUKH. Teopema Ditnepa. [IpaBuiibHbIC U MOTYIPAaBUILHBIE
. |MHOrOrpaHHHMKM
85 |[KontpoasHas pabora "MHoOrorpaHHUKH"
86 [IlonsTHE BEeKTOpa HA IUIOCKOCTH U B IPOCTPAHCTBE
87 |Cymma BEKTOpOB
88 [Pa3HOCTBH BEKTOPOB
89 ([I[IpaBwmio mapamienenuneaa
90 |YMHOXEHHUE BEKTOpa Ha YUCIIO
91 |PasnoskeHue BeKTOpa Mo 6a3zucy TpEX BEKTOPOB, HE JIEXKAIIUX B OJHOU IIIOCKOCTH
92 |CxamsipHOE IPOHM3BEICHUE
93 |Bbruncnenue yria Mexay BEKTOpaMH B IPOCTPAHCTBE
94 [[Ipocreiimme 321241 ¢ BEKTOPAMHU
95 [[Ipocteiimue 3a1a4u ¢ BEKTOPAMH
96 (I[Ipocreiimme 3a1a41 ¢ BEKTOPaAMHU
97 ([Ipocreiimue 3a1a41 ¢ BEKTOpaMU
98 |O6oO0meHne u cucTeMaTH3amys 3HAaHUH
99 |060061IeHre U cucTeMaTu3alus 3HaHu|
100 [MToroBast KOHTpOJBHAsS paboTa
101 [Urorosas koHTpoJbHas paboTa
102 |O6001meHre 1 cucTeMaTUu3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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