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IMMOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OMHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oOmiero oOpa3zoBaHus, TaKk Kak 00ECIIEUNBAET BOSMOKHOCTh H3yUEHUS TUCIUTUINH
€CTECTBEHHO-HAYYHOM HAINpPaBICHHOCTH U MPEIMETOB T'YMaHUTApHOTO LIMKIIA.
[Tockonpky  JOTMYeCKOE€  MBILUIEHHE,  (QopMUpyeMOe  HpU  U3Y4YEHUHU
00y4aroIUMuUCs TTOHATUWHBIX OCHOB T'€OMETPUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUH LIETIOYKH JIOTHUYECKUX YTBEPKACHUN MPU PEIICHUH T€OMETPHUYECKHIX
3aa4, yMEHHE BBIIBUTATb W ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl MPU PELIEHUM 3a/lady €CTECTBEHHO-HAyYHOT'O LMKJIA, B YaCTHOCTHU
¢uznueckux 3aaay.

[lenb ocBoeHus mporpaMMbl yaeOHOTo Kypcea «['eomeTpus» Ha yrimyOnéHHOM
YpOBHE — pa3BUTHE WHIWBHUIYaIbHBIX CIIOCOOHOCTEW OOy4aroumxcs mpu
M3YYCHUU TE€OMETPHUH, KaK COCTABIIAIONICH MpeaMeTHON obnactu «MartemaTuka u
uHpopMaTuKa»  yepe3  OoOecleuyeHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONb30BaHUsl Oosiee TIOyOOKMX T€OMETPUUECKMX 3HAaHUM W JIEWCTBHUH,
CHEIU(PUIHBIX TEOMETPUN, U HEOOXOTUMBIX VISl YCIEIIHOTO MPO(PECCHOHATBHOTO
o0pa3oBaHMsl, CBSI3aHHOTO C UCTIOJIB30BAHUEM MATEMATHKH.

[TpuoputeTHbIMM 3a7ayaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PacCIIUPSIOUIMMH U YCUJIMBAIOIIMMU KypC 0a30BOr0 YpOBHS, SIBJISIFOTCS:

pacivpeHue MpeACTaBICHUsI O TeOMETPUU KaK YaCTH MUPOBOM KyJIbTyphI U
¢dbopMupOBaHUE OCO3HAHUS B3AaMMOCBS3H T€OMETPUH C OKPYKAIOIITIM MUPOM;

(GopMupOBaHUE IMPENCTAaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOXHEHIINX MaTEeMaTHYECKUX MOJENSIX, MO3BOJISIONIMX OIUCHIBaTh U M3ydaTh
pa3HbI€ SIBICHUS OKPYKAIOLIET0 MUPA, 3HAHUE MOHATUIHOIO armapara 1o pasaeiny
«CtepeomeTpus» yaeOHOTO Kypca TeOMETpHH;

dopMupoBaHre  yMEHUS ~ BIAJACTh  OCHOBHBIMH  TIOHATHUAMHU O
IPOCTPAHCTBEHHBIX (UIypaXx U HMX OCHOBHBIMHM CBONCTBAaMH, 3HaHHE TEOPEM,
GopMysl U yMEHHE MX HPUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMbl M HAXOJUTh
HECTaHJIAPTHBIE CTIOCOOBI PEIICHUS 33134,

dbopMupoBaHrE YMEHHUs paclio3HaBaTh HAa YepTekKax, MOACIAX U B pealbHOM
MUpPE MHOTOTPAHHUKH M TeJla BpAIEHUS, KOHCTPYHPOBATh T'€OMETPHUECKHE
MOJIENH;

(GopMupOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOI'O MOCTPOEHUS
MaTEeMaTHYECKUX TEeOopHuil, (popMUpOBaHHWE MOHHMAHHWS POJU AKCHOMATHKHU TIpU
IIPOBEJECHNUHN PACCYKIACHUM;

dbopMupoBaHHE YMEHHS BIAJECTh METOJAMHU JO0Ka3aTeIbCTB M alTOPUTMOB
pElICHUs], YMEHUsS] UX INPUMEHSATh, MPOBOJUTH OKA3aTEIbHBIE PACCYXKICHUS B
XOJI€ pEIICHUs CTEPEOMETPUUYECKUX 3a1a4 U 3a7a4 C IPAaKTUUECKUM COJIEP)KAHUEM,



dbopMHpoBaHUE TPEJACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU
000CHOBAaHWY MAaTEeMAaTHUECKUX YTBEPKICHUA M PO AKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PacCyKICHUI;

pPa3BUTHE M COBEPIICHCTBOBAHME WHTEIUICKTYaIbHBIX U  TBOPUYECKHUX
CIOCOOHOCTEN 00yJaronuxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIHCKUX
YMEHUH, KpUTUIHOCTH MBIIICHUS, MHTEpECca K U3YICHUIO TEOMETPHUH;

dbopmupoBaHre (HYHKIIMOHAILHONH TPAaMOTHOCTH, PEICBAHTHOW TCOMETPHH:
YMEHHUS paclo3HaBaTh IMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYyaIlUSX U MPHU U3YyUYEHUU APYTHX
y4eOHBIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSl PEATbHBIX CUTYyallUM, HCCIEIOBAHHUS TMOCTPOCHHBIX MOJIEIICH,
WHTEPIPETAINN MTOTYIECHHBIX PE3YIIBTATOB.

OCHOBHBIMH COJICp)KaTEIBLHBIMHU JIMHUSAMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisrorca: «lIpsiMble W IUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «Bexkrtoppl u  KOOpAWUHATHI B
MIPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypOBHE OOy4YeHUsS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMupoBaHUE JIOTHUECKUX YMEHHUH  pacmpenenserca He  TOJbKO IO
coJiepKaTeIbHBIM JIMHUAM, HO M 10 TojgaM oOyderus. ComepkaHue oOpa3oBaHUs,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM OCBoeHHs DenepanbHON pabouei
POrpaMMBbl, paclpeleEHHBIM IO ToJaM OOyYeHHSs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHIIUITUATIBHBIM BOIIPOCAM 00yYaromuecs
oOpamanich HEOAHOKPATHO. OTO TIO3BOJIIET OpPraHW30BaTh  OBJAJCHUE
T€OMETPUYECKUMHY MOHIATHIMHU M HaBBIKAMH TTOCJICI0BATEILHO U TTOCTYIIATEIBHO, C
coOJII0/IeHUeM TIPUHIIMIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0yUYalOMUXCs, PACIIUPSS U yriayOmsis
e€, o0pasys MPOYHbIE MHOKECTBEHHBIC CBSI3U.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycrmoBus A auddepeHnmmanuy  OOydeHHs,  TOCTPOCHHS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MPOTPaMM, OOECHEeUUTh YIIIyOJIEHHOE
U3YYEHHUE T€OMETPHUH KaK COCTaBIIsONIEH yueOHoro mpeamera «MaTteMaTukay;

MOATOTOBHUTh OOYYAIOIMMUXCA K TMPOAODKCHUIO HW3YYEHUS MATEMaTUKU C
yaéToM BBIOOpa Oymymiei mpodeccun, obOecrednBas MPEEMCTBEHHOCTh MEXKIY
001uM 1 IpoeccruoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yudeOHoro kypca «Il'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoautcsa 204 gaca: B 10 kiacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102
yaca (3 Jaca B HEJIeJIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  MOHATHS  cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpaHcTBO. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMHOe pacnosnoxkeHue MNpsAMBIX B MPOCTPAHCTBE: IEpPeCceKaroluecs,
napajielbHble M CKpellMBaronivecss mnpsMble. [Ipu3HaKu CKpenIMBarOIIUXCS
npsaMbIX. [lapamienbHOCTh NPSIMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapaJlJIeIbHbIC
IPsIMBIE B IPOCTPAHCTBE, NAPAJUIEIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD MPSIMON
u T1uiockocTtH. [lapaniensHoe W IEHTpallbHOE MPOEKTUPOBaHWE, H300pakeHHe
¢uryp. OCHOBHBIE CBOWCTBA MapaICIbHOTO NPOEKTUpOBaHUsA. HM3o00pakeHue
¢Guryp B nmapajuieIbHOM MPOEKIUHU. YTJbl C COHAIPABIECHHBIMU CTOPOHAMH, YIOJl
MEXAY NPSAMBIMH B IPOCTPaHCTBE. llapayienbHOCTh IIIOCKOCTEN: NapajljiesIbHbIE
IIJIOCKOCTH, CBOMCTBa IapajuIeNIbHbIX IJIOCKOCTEN. [Ipocrenmue
IPOCTPAHCTBEHHbIE (PUTYypbl HA IUIOCKOCTH: TETpaj’Ap, MapajuleNICNuIIe],
MMOCTPOCHUE CEYCHUM.

[lepneHAUKYJIAPHOCTD NPSIMON U IJIOCKOCTH: NEPIEHIUKYISPHBIC IIPSMBIE B
IIPOCTPAHCTBE, MpsMbIC IMAPAJUICIBHBIE W NEPIEHAUKYJSAPHBIE K IUIOCKOCTH,
OPU3HAK TNEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpAMOUn
NEPIEHANKYJIIPHON IIJIOCKOCTH. OpTroronansHOE IIPOECKTUPOBAHUE.
[lepneHAUKYJIAp U HAKJIIOHHBIE: PacCTOSIHUE OT TOYKU 10 IUIOCKOCTH, PACCTOSIHUE
OT mOpsAMOM 70  IUIOCKOCTH,  MHpoeKuMst  GUrypsl Ha  IUIOCKOCTb.
[lepneHAUKYJIAPHOCTE  IUIOCKOCTEW: MpU3HAK  IMEPHEHAUKYISIPHOCTH  ABYX
IocKocTer. Teopema o TpEX MEPHEHIUKYISPax.

VYTIIbl B NPOCTPAHCTBE: Yroj MEXIY HPsIMOM U IJIOCKOCTBIO, JBYI'PaHHBIN
YIOJI, JIMHEWHBIM yTOJI ABYTPAHHOIO yrila. TpEXTpaHHbIl U MHOTOI'PAHHBIE YIJIbI.
CBolicTBa IUIOCKMX YIVIOB MHOIOrpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TPEXTPAHHOIO YyIJa.

MHoOrorpaHHuKu

Buzasl MHOTOrpaHHMKOB, pa3BEpTKa MHororpaHsHuka. [Ipmsma: n-yrosjpHas
npusMa, npsimMasi 1 HaKJIOHHasl MPU3Mbl, OOKOBasi U MOJHAs MOBEPXHOCTb MPHU3MBIL.
[Tapannmenenunen, nOpsAMOYTOJbBHBIA — Mapajuleienune]; ¢ €ro  CBOMCTBA.
Kparyaiimne myTM Ha TOBEPXHOCTM MHOTOrpaHHuka. Teopema Oiepa.
[IpoctpanctBenHass Teopema Iludaropa. Ilupammpa: n-yroiapHas mnHpaMuja,
npaBwibHas U yceu€HHass mnupamuibl. CBoiicTBa pé€Gep M OOKOBBIX T'paHEl



IpaBWIbHOW nUpaMuibl. lIpaBuiibHBIE MHOIOTPaHHUKH: NPAaBWIbHAS IpHU3Ma U
npaBWibHas TNUpamMua, MPaBWIbHAs TPEyrojbHas NUpamMuia M MPABUIbHBIN
TeTpadap, kyo. IlpeacraBneHume O MpaBUWIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOACKAdIP U UKOCADIP.

Bblunicnenue 31€MEHTOB MHOTOIPDAaHHUKOB: pE&Opa, JMaroHaiu, YIJIbI.
[Inomans OOKOBOW MOBEPXHOCTM W TOJHOM MOBEPXHOCTH MPSIMOWU MPHU3MBI,
IJIOLAJb OCHOBaHMW, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM MPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPAMUJIBI,
TeopeMa O IUIOIIAIN YCEUEHHOU MUPAMU/IBL.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  MPAaBWIBHBIX
MHOTOIpaHHUKOB. CHMMETpUs B MPAaBWJIBHOM MHOTOIPAHHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHUs NPABWIbHBIX MPU3M, CHUMMETpPUS NPABUIBHOU
NUpaMU/IbL.

BeKTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJICHHBIE W  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
gucyio. CBOKCTBA CI0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOpA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. IIpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O PaA3IOKEHUHM BEKTOpa IO TPEM
HEKOMILJIaHApHbIM ~ BekTopaM. lIpsiMmoyrosbHas  cucreMa  KOOpJIMHAT B
npoctpancTBe. KoopaumHatel BekTopa. CBs3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJI MeExXay BekTopaMu. CKaJasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenus

[loHsATHA: IWIMHAPUYECKAs TMOBEPXHOCTb, KOHHUYECKAsl ITOBEPXHOCTH,
cepuyeckas MOBEPXHOCTb, oOOpasyrwolue moBepxHOCcTel. Tema BpamieHus:
WINHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. BzammHoe pacmonoxenue
chepsl W TUJIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munmHApa u KoHyca. CummeTpus cdepsl U
uiapa.

O6béM. OcHoBHBIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00béMe
MPSMOYTOJILHOTO Tapajulesienunena u ciaeactBus w3 He€. OO0bEM mpsaMoil u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KoHyca. O0BEM mapa W mapoBOTro
CErMeHTa.



KoMOuHnanuu Ten BpamieHuss U MHororpaHHukoB. [Ipusma, BmnucanHas B
IWIMHIpP, ONHCaHHAas okojo wwinHapa. llepeceuenne cdepsl u mapa ¢
mwiockocThio. Kacanue mapa u cdepsl miockocTbio. [IoHATHE MHOTrOrpaHHHKA,
OMHMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpAalICHUS.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIOMaab chepsl U e€ yJacTel.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OO0BEMOB, IUIOMIAACH MMOBEPXHOCTEH
nono6ueix ¢uryp. IIpeoOpazoBanue momoOus, romoTteTHs. Pemenue 3amau Ha
IJIOCKOCTH € UCITOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALIEHUS: CEYEHUS UINHIPA
(mapayiieTbHO M MEPNEHAUKYISIPHO OCH), CEYeHHUsi KoHyca (mapajuielibHbIe
OCHOBAHHIO U MPOXOJSIINE Yepe3 BEPUINHY), CEUECHHU 1apa, METOIbI TOCTPOEHUS
CEUYEHMIl: METOJ CJEeJ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI MEPEHOCa
CEKYILEH TIOCKOCTH.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

Bektoper B mpoctpaHcTtBe. Omnepauuy Hajx BeKTopamu. BexTopHoe
YMHOXEHHE BEKTOpOB. (CBOWCTBa BEKTOPHOrO YMHOXEHUA. lIpsaMoyronpHas
cucTeMa KoopAuHAT B IpocTpaHcTBe. KoopauHatel BekTopa. PasznoxeHnne BekTopa
no 6a3ucy. KoopauHaTHO-BEKTOPHBII METOA MPH PELIEHUH T€OMETPUUECKUX 3a]ad.

JABMKeHUs B IPOCTPAHCTBE

JBmxenus:t mpoctpanctBa. OToOpakeHus. [[BH>KEHUS W PaBEHCTBO (Quryp.
OO6mue cBoiicTBa JBWKEHUN. Buabl JBWXEHUN: TapauIeNbHBIA IEPEHOC,
LHEHTpaJbHasl CUMMETPHS, 3€pKalbHas CUMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMH 00YUAIOIIETroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJ€HAa  POCCHMCKOTO  O0OImecTBa,  NPEACTaBICHHWE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
IpoLenyp TpaKJaHCKOro oOiiecTBa (BbIOOPBI, OMPOCHI W JPYroe), yMEHHue
B3aUMOJICHCTBOBATh C COIMAJbHBIMH WHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSMU U HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUUCKON IpakHaHCKOW HIEHTUYHOCTH, YBaXKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCUMCKOW MaTEMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHYE€CKOW IIKOJIBI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrMX HayKaX, TEXHOJOTusX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHUE JTYXOBHBIX IEHHOCTEH POCCHUICKOr0 Hapojaa, CPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEJICHUS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTW)KEHUNW HAyKM U JEATEIIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOMUHMBOTO OYIYIIETO;

4) 3cTeTHYECKOE BOCIUTAHME:

ACTETUYECKOE OTHOLICHHE K MHUpPY, BKIIOYAsg ACTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHM, pacCyXI€HHU, BOCIIPUUMYUBOCTh
K MaTEeMaTUYECKUM aCIEeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) puznyeckoe BocIUTaHME:

chOpPMHUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHYCCKHE 3HAHUS B
MHTEpecax 3I0pOBOro 1 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE TMUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTHbIXa, peryisipHas (pu3udecKas aKTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIILHOM JESITEIbHOCTHIO;

6) TpynoBOE BocniuTaHME:

TOTOBHOCTh K TPYydy, OCO3HAHWE IICHHOCTH TPYAOTIOOWS, HHTEpEC K
pasnmuyHbiM  chepaM  TPOPECCHOHAIBHONW  JACATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHHUSIMU, YMEHHUE COBEpIaTh OCO3HAHHBIM BHIOOP
Oynymieit mnpodeccud W pealn30BbIBaTh COOCTBEHHBIE >KM3HCHHBIC ILJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3oBaHHIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUM BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUUECKUX 3a/l1ady MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0TH4YeCcKOoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, ITOHUMAaHHE BIIUSHUS
COIIMAJIbHO-D)KOHOMUYECKHUX TMPOIECCOB HA COCTOSIHUE MPUPOJHON M COIMAIBLHON
Cpenbl, 0CO3HAHUE TIIO0ATBHOTO XapaKTepa KOJIOTHUECCKUX MPOOIeM, OpUEHTAITHS
Ha TPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWM IS pemieHus 3amad B 00JacTh
OKpYXaIoIIEeH Cpe/bl, IUIAHUPOBAHUE TOCTYNKOB M OLIEHKM HX BO3MOYXHBIX
MOCJIC/ICTBUM [ OKPY’KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTeMaTHYECKOW HayKH KakK c]epbl 4YeloBEYeCKOW MAesATEeIbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [UJI1 Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypOM Kak CpEJICTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIBbCKYIO JEATEeIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Io3HaBare/ibHbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiCTBUA

ba3oBble 1oruyecKkue aeficTBuA:

BBIABIIAITD U XApAaKTEPU30BaATh CYILECTBEHHBIC IPU3HAKM MAaTEMaTUYECKHUX
OOBEKTOB, MOHATUHM, OTHOLICHUH MEXAy MNOHATHSIMH, (OPMYJIUPOBATH
olnpezieNieHus MOHATUH, YCTaHABIMBATh CYLUIECTBEHHBIN MPU3HAK KJIACCU(UKALINY,
OCHOBaHMS 1J1s1 0000IIECHUS U CPAaBHEHUS], KPUTEPUU ITPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYyIUpPOBaTb H  MpPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, €JUHUYHBIE, YACTHBIE U 00IIME, YCIOBHBIE,

BBISBJIITH MATEMATUUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOJIONECHUSAX U YTBEPXKACHUAX, MpeularaTb KPpUTEPUU AJis
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEUMI;

JelaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX H
VHIYKTUBHBIX YMO3aKIIOUYECHUH, YMO3AK/IFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO J0KA3aTeIbCTBA MATEMATUUYECKUX YTBEPKICHUM
(mpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTALIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOJIBI;



BBIOMpATh CMOCO0 peleHrus y4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApHAHTOB  pEHICHHs, BbIOMpaTh HamOoJee MOAXOMAIMH ¢  y4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue 1eMCTBUA:

WCIIOJIb30BaTh BOIPOCHl KAaK HCCIEIOBATEIbLCKUM WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJeMmy,
yCTaHABIMBAaTh MCKOMOE W JaHHOE, (hOpMHpOBaTH THUIMOTE3Y, apryMEHTHPOBATH
CBOIO TO3HIINIO, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEOBAaHUE
10 YCTAHOBJIEHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOro 0ObeKTa, SIBICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy OOBbEKTaMH, SIBICHUSIMU, MPOIIECCAMU;

CaMOCTOSATENIbHO (OPMYIMPOBATh OOOOIIECHUS W BBIBOJABI IO pe3yibTaTam
NpOBEAEHHOTO  HAONIOACHMSA, HCCICNOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
NOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIECHNUH;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMpoOIlecca, a TakKKe BBIJIBUTATh
MIPEIMOIOKEHHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanueii:

BBISIBIISITH AeUIMTHI MHPOpPMALUU, JAaHHBIX, HEOOXOJUMBIX JUIsl OTBETA Ha
BOIIPOC U JJIsI pEIIeHUs 3a]1a4H;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEeMAaTH3UPOBaTh W HWHTEPIPETHPOBATH WHGOPMAIMIO PA3TUYHBIX BHUAOB U
dbopm npeacTaBIeHUS,

CTPYKTYpUpPOBaTh MHGOPMAIIMIO, TMPEACTABIATh €€ B Pa3iIudHbIX (opmax,
WJUTIOCTPUPOBATH TpadUUuecKy;

OIICHHUBATH HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITEIIBHO
c(hOpMyIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIe YHHUBepPCAJIbHbIE YUeOHbIe 1elCTBHS

Oo0menue:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYKACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
IeSIMA  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOIy PEIICHUS 3aadH,
KOMMEHTHPOBATH IMOJYyYCHHBIN pe3yJIbTaT;

B X0JI¢ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIaeMOMN TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKICHUS C CYXICHHSAMH JPYyTUX YYaCTHHUKOB
nuanora, oOHapy>KHBaTh Pa3jIMYMe M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
(bopMyIIHPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;



IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1au, DKCIIEPUMEHTA, UCCIEI0BaHNUs,
IIPOEKTa, CaMOCTOSTENIbHO BbIOMpaTh (POpMaT BBICTYIUIEHHS € Y4YETOM 3aaad
NPE3EHTALMU U OCOOEHHOCTEMN ay JUTOPHUH.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIC JeHCTBUSA

Camoopranusamnus:

COCTaBJIATH IIAH, aJITOPUTM PELLEHUS 33Ja4uH, BIOMPATh COCOO PELIEHUs C
y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPHAHTHI PEHICHUI C Y4ETOM HOBOW MH(OpMAIIUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJ€Th  HAaBbIKAMU  IO3HABATEJIbHOM  pediekcuu Kak  OCO3HaHUs
COBEPILAEMbIX JEHCTBUI M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB, BIIAJIETh
crocobaMy CaMOIIPOBEPKH, CAaMOKOHTPOJS Tpolecca M pe3ysbTaTa pEIIeHUs
MaTeMaTHYECKOM 3a4auH;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELLICHUHN 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HallICHHBIX OMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3ybTaTa LIETH U YCIOBUAM, OOBSICHATH IPUIUHBI
JOCTHKEHUSI WIIN HEJOCTUKEHUS pPe3ysIbTaTOB JESATENIbHOCTH, HAXOIUTh OLIUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEIBLHOCTD:

NOHUMAaTh U HCMOJIb30BATH MPEUMYIIECTBA KOMAaHAHOW W MHAUBUIYAJIbHON
paboThl TpHU pelleHMH Y4eOHbIX 3a7ad, MPUHUMATh LEJIb COBMECTHOM
NEeSATENIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpeneniThb
BUJbl paboOT, JOroBapuBaThCA, OOCYXAAaTh MpPOIECC U pe3yabTaT padoThl,
0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (GopMax padboTsl (00CYKIeHHs, OOMEH MHEHUH,
«MO3rOBBIE IUTYPMbD» M HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThHl U
KOOPJIMHHPOBAaTh CBOM JEHUCTBUSA C JPYTMMH 4YICHAaMH KOMAaH]Ibl, OLICHUBAaTh
KAaueCTBO CBOEro BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHHKAaMU B3aUMOJICHCTBHSI.

INPEAMETHBIE PE3YJbBTATBI

K koniry 10 kiacca o0yJaroniuiicss Hay4uTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pELIEHNH 3a7a4 ¥ IPOBEICHUN MaTEeMaTUYECKUX PACCYKIACHUM;

e TMPUMEHATH AKCHUOMBI CTEPEOMETPUU U CIECACTBUSI U3 HUX NPHU PEIICHUU
reoOMEeTPUYECKUX 3a/ay;



KJaccu(UIUpOBaTh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B IMPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJTHO ~ ONEPHUPOBATH IMOHSATHSIMH, CBSI3aHHBIMH C  yIJIaMH B
IPOCTPAHCTBE: MEXKIy TNPSMBIMA B MPOCTPAHCTBE, MEXAYy NPSIMOA U
IUIOCKOCTBIO;

CBOOOJTHO OTIEPHPOBATH IOHATUSIMH, CBS3aHHBIMUA C MHOTOT DAHHUKAMU;
CBOOOMHO pAaclO3HAaBaTh OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TpU3Ma,
nupamuja, NpsSMOYToJIbHBINA Mapaieraenunes, Kyo0);

KJaccu(UIUpoBaTh ~ MHOTOTPAaHHHUKH,  BbIOMpass ~ OCHOBaHUS  JUIA
KJIaccuuKanuy,

CBOOOJHO  OMEpUPOBATH  TOHSATUSIMHU, CBS3aHHBIMH C  CEUYCHHEM
MHOTOTPaHHHUKOB TTIOCKOCTHIO;

BBITIONHATh ~ MapajuleNlbHOE,  IEHTPAJIbHOE WU OPTOrOHAJIBHOE
NPOEKTHPOBaHUE (PUTYp HA IJIOCKOCTb, BHIOJIHATH H300paKeHHUS (GUTyp
Ha IJIOCKOCTH;

CTPOHTH CEYCHUS MHOTOTPAHHHKOB PAa3JIMYHBIMH METOJIaMH, BBITIOIHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUUCIIATh  IUIOMIAIM  TOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
nUpaMua), FeOMETPUIECKHUX TeJ ¢ IpUMEHEHHEM (popMyT;

CBOOOJHO OTEPUPOBATH MOHITHIMH: CHMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OChb M IUIOCKOCTh CHMMETPHH, ILIEHTP, OCb M IUIOCKOCTh CHMMETPHH
¢uryper;

CBOOOJTHO OMEpPUPOBATh IMOHITHAMHU, COOTBETCTBYIOIIUMH BEKTOpaM H
KOOpAMHATAaM B IPOCTPAHCTBE;

BBITOJIHATE ICHCTBUSI HAJl BEKTOPAMU;

pemaTh 3a7Jadyd Ha J0Ka3aTelbCTBO MATEMAaTUYECKUX OTHOIICHUH |
HAXOXXJCHHE T€OMETPHUYECKUX BEIUYMH, MPUMEHSSI M3BECTHBIE METO[IBI
NpY PEIICHUU MAaTEeMAaTUYECKHUX 3a]1a4 TIOBBIIIEHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTH;

NPUMEHATH TPOCTEHIIME MpOTrpaMMHBIE CpEACTBA U DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IPY PEUICHUN CTEPEOMETPUIECKHX 3a/1a4;
U3BJICKaTh, MPEOOPa3OBBIBATH M HWHTEPIPETUPOBATH HHMOPMAIUIO O
POCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QHUTypax, TMPEACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

OPUMEHSTHh TIOJIyY€HHBbIE 3HAHUS HAa TMPAaKTHKe: CpPaBHUBATh U
aHAJM3UPOBATh pealibHbIe CUTYalluH, NPUMEHSTh W3y4YEHHBIC TOHSATHS B
npolecce IOMCKAa PpELIeHHs MaTeMaTH4ecKu  Cc(hopMyIHpoBaHHOU
npoOJieMbl, MOJEIMPOBATh PEATbHBIE CUTyallMd Ha S3bIKE TE€OMETPHH,



UCCIIEI0BATh ITOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM I'€OMETPUYECKUX
NOHATUH MU TEOpeM, ammapara ajreOpbl, pelarh MPakKTUYECKHE 3aJayH,
CBSI3aHHBIE C HAXO0XKJICHUEM I€OMETPUYECKUX BEITUYMH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM 4acTu (pyHJaMEHTa Pa3BUTUS TEXHOJIOT .

K xonmy 11 kiacca oOyJaronuiicss HAy9IuTCs:

CBOOOJITHO OIEPUPOBATH IMOHATHUAMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBACHATH CIOCOOBI
HOJTyYEHUS;

ONEepUPOBATh MOHATUSAMH, CBSI3aHHBIMU C TEJIaMU BPALLEHUS: LIUIUHAPOM,
KOHYCOM, c(hepoii 1 mapowm;

pacmo3HaBaTh Tena BpamleHus (MWIMHAP, KOHYC, cepa u map)
OOBSCHATH CIOCOOBI TMOYYCHHS TEJ BPAICHHS,

KJIAaCCU(PUIIMPOBATH B3aUMHOE PACIOJI0KEHUE CPEPHI U MIIOCKOCTH;
BBIUMCIIATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHUKOB U TEJ BpalICHMUS,
00BEMBI M TUIOMIATU MOBEPXHOCTEH MHOTOTPAHHUKOB M TEN BpAICHMUS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (POPMYIT;

CBOOOJHO ONEPUPOBATH MOHATHUAMM, CBA3AHHBIMU C KOMOWHALUSAMU Tell
BpallleHUsi U1 MHOTOI'PaHHUKOB: MHOTOTPaHHHK, BIHMCAHHBIA B cdepy u
ONMCaHHBIN 0K0JIO cdepsl, chepa, BIUCaHHAS B MHOTOI'PAaHHUK WM TEJIO
BpAaICHUS;

BBIYHCIIATh COOTHOILICHHSI MEXAY IUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMu
ITOJTOOHBIX TEJI;

u300paxarb M3ydyaeMble (UIYpbl, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTeKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEYEHUS TEJ BPAILLICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M MpeoOpa3oBbIBaTh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUIypax, TMpPEeACTaBICHHYIO Ha
YEepTeKax U pUCYHKAX;

CBOOOJTHO OIIEPUPOBATH MOHATUEM BEKTOP B POCTPAHCTBE;

BBITNIOJIHATH ONE€paIMy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPAaBHEHUEM B JEKAPTOBOW CUCTEME KOOPIMHAT;
pelaTh TeOMETPUYECKUE 3a/1a4l HAa BBIUHUCICHHUE YIII0B MEXAY MPSIMbIMU
U IJIOCKOCTSIMH, BBIYMCIICHHE PACCTOSHUA OT TOYKM JI0 IJIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PEIICHHH;
CBOOOJHO ONEpPUPOBATh MOHITUSIMM, CBSI3AHHBIMH C JIBUDKEHUEM B
IIPOCTPAHCTBE, 3HATh CBOWCTBA JIBU)KCHHUI;



BBITIOJIHATh HM300pa)K€HUSI MHOTOTPAaHHUKOB U TENl BpalleHUs IMpU
MapaJJICIbHOM ~ TIEPEHOCE, UEHTPAIbHOM CUMMETPUH, 3€PKAIbHOU
CUMMETPHH, TIPH TTOBOPOTE BOKPYT MPSMOH, MpeoOpa3oBaHus TOI00MS;
CTPOUTH CEYCHUS MHOI'OTPAHHUKOB U TEJl BPALCHUS: CEYCHUS LIWIMHIpA
(mapasuieNbHO U MEPIEeHIUKYIISIPHO OCH), CEYEHUsI KOHYyca (MapajuiebHbIe
OCHOBAHMIO U TIPOXOISIIUE YEPE3 BEPIINHY ), CEUCHHUS 11apa;
WCIIOIB30BaTh METOABI TIOCTPOCHMSI CEYECHMM: METOJ CJIENOB, METOJ
BHYTPEHHETO MTPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEU IIOCKOCTH;
JIOKa3bIBaTh F€OMETPUYECKUE YTBEPKICHUS,

OPUMEHATh TeoMeTpuueckue (akThbl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIarallliuX HECKOJBKO IIaroB pEUICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

pelaTh 3aJa4d Ha JOKA3aTeIbCTBO MATEMATUYECKUX OTHOIICHUW W
HaXO0X/JICHUE T€OMETPUUECKUX BEITNYNH;

IIPUMEHATH MPOrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CHUCTEMBI ITPU PEIICHUU CTEPEOMETPUUECKUX 3a1aY;

MPUMEHATh  TIOJYYEHHbIC  3HAHUA HA  [PAKTUKE:  CPABHUBAT,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHSATh U3YUYCHHBIE
IIOHATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE TMOUCKA  PEIICHUS
MaTeMaTuyecku  c(HOpPMYJIUPOBAaHHOM  MPOOJEMBI,  MOJAEIHUPOBATH
pEAbHBIE CUTyallUH HA SI3bIKE T'€OMETPUM, HCCIENOBATHh IMOCTPOCHHBIE
MOJIEIA C HCMOJb30BAHUEM TIE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKHUE 3aJlaud, CBS3aHHBIE C
HaXO0XJICHUEM I€OMETPUUYECKUX BEIINYNH;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM yacTu (hyHIAMEHTA Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
KonTpoabu I[pakTnyeck
n/n NMPOrpaMMbl Beero oOpa3oBaTeJibHbIE
ble padoThI ue padboThbl
pecypchl
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOE pacnioniokeHue IpsiMbIX B 6 1
IPOCTPAHCTBE
3 [TapannenpHOCTh NPSIMBIX U IJIOCKOCTEH B g
MIPOCTPAHCTBE
4 [lepneHAuKyISIPHOCTD MPSMBIX U 25
IJIOCKOCTEN B IPOCTPAHCTBE
5 Vriabl 1 pacCTOSTHUS 16 1
6 MHoOrorpaHHuku 7 1
7 BekTopsb! B npocTpaHcTBE 12
g [ToBTOpenue, 0000IICHNE 1 CUCTEMATH3AIIHS 5 )
3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HanmeHnoBaHMe pa3je/ioB U TeM uudposbie
Ne ni/mn P Kontpoabubl | IlpakTnyeckn (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
e padoThI e padoThbl
pecypchl
1 AHaJIMTUYECKAst TEOMETPUS 15 1
) [ToBTOpEeHME, 0000IIEHNE 1 15 1
cUCTeMaTu3alus 3HAaHUM
3 O0BEM MHOTOTPaHHHKA 17 1
4 Tena BpamieHus 24 1
5 [Tnomaau moBepXHOCTH U 00BEMBI 9 1
KpPYTJIBIX TEl
6 JBrxeHus 5 1
7 [ToBTOpeHME, 0600IICHNE 1 17 )
cUucTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

Kourtpoun
HbIe
padoTbI

IIpakTHuec
KHe
padoThI

JlaTa
U3y4YCHUS

DJIeKTPOHHbIE
nudpoBbIe
oOpa3oBareJib
HbI€ pecypchbl

OcHOBHBIE TIpaBUIIa U300pAKEHHS HA
PHUCYHKE TUIOCKOCTH, apaJLICIbHBIX MPSMBIX
(OTpe3KOB), cepeIMHbI OTpe3Ka

03.09.2024

[ToHsATHS cTEpEOMETPHH: TOUYKA, PsSMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHbBIE
IpaBuJia U300pakKeHUs Ha PUCYHKE
IIJIOCKOCTH, MapaJUICIIbHBIX NPAMBIX
(OTpe3KOB), cepeIMHbI OTpe3Ka

06.09.2024

[lonsTus: nepecexaronuecs MIOCKOCTH,
nepeceKaroImecs npsmas ¥ miIocKocCTh;
HOJIyTIPOCTPAHCTBO

06.09.2024

Ilonstus: MepeCCKaromurecCs MmIOCKOCTHU,
MepeCCKaromurecCs 1psamMasd U IJI0OCKOCTD,
MOJIYIIPOCTPAHCTBO

10.09.2024

MHuororpaHHuku, n3o0paxkeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINUX OOBHEKTOB

13.09.2024

MHuororpaHHuku, n3o00paxkeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINUX OOBEKTOB

13.09.2024




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX

17.09.2024

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX

20.09.2024

CrapToBbIil KOHTPOJIb. AKCHOMBI
CTEpEOMETPHUU U MEPBbIEC CIEACTBUS U3 HUX.
CrniocoObI 3a1aHus TPSIMBIX U TJIOCKOCTEH B
npoctpancTBe. O003HAYEHUS MPSMBIX U
IIJIOCKOCTEN

20.09.2024

10

H300paxenue cedeHUi mupaMuibl, Kyoa u

MPU3MBI, KOTOPBIE TPOXOAT Uuepe3 ux peéopa.

N306pakenue nepecevyeHus MoJIy4eHHbIX
IJI0CcKOCTEN. PackpaimmBaHue NOCTPOEHHBIX
CEYECHUH PAa3HBIMU I[BETaMHU

24.09.2024

11

N306paxkenune ceuenunii nupamubl, Kyda u

IIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux péopa.

N306pakenue nepecevyeHus MoJIy4eHHbIX
IJI0CKOCTEN. PackpammmBaHye NOCTPOESHHBIX
CEYECHUH PAa3HBIMU I[BETaMU

27.09.2024

12

N306paxkenue ceuenunii nupamubl, Kyda u

IPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux péopa.

N3obpaxenue nepecevyeHust moayuyeHHbBIX
IJIOCKOCTEN. PackpalmBanue noCTpOSHHBIX
CEYEHUM pa3HbIMU LIBETAMHU

27.09.2024

13

N306paxkenue ceuenunii nupamubl, Kyda u

IPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux peopa.

N306pakenue nepecevyeHrs MoJIy4eHHbIX
II0cKoCTeN. PackpammBaHye NOCTPOESHHBIX
CEYECHUH PAa3HBIMU L[BETaMHU

01.10.2024




14

Mertopn cnenoB Ui HOCTPOEHHsI CEYEHUN

03.10.2024

15

Mertopa cienoB Ui OCTPOSHHS CEUSHUH.
CBolicTBa nepeceyeHuil MpsMbIX 1
IUIOCKOCTER

03.10.2024

16

Meron ciieoB AJisg MOCTPOCHUS CEUCHUM.
CBoiicTBa epecevyeHmil MpAMbIX U
IJIOCKOCTEN

08.10.2024

17

[TocTpoeHue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEpTEXKEN U 3aMKCh 111aroB
MIOCTPOEHUSA

10.10.2024

18

[TocTpoenue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEpPTEXKEN U 3aMKCh 111aroB
MIOCTPOEHUSA

10.10.2024

19

[TocTpoeHue cedyenuii B mupamue, Kyoe mo
TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
MOCTPOEHUS

15.10.2024

20

[TocTpoeHue cedyenuii B mupamue, Kyoe mo
TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEpTEXKEN U 3aMKCh 111aroB
MMOCTPOEHUS

17.10.2024

21

[ToBTOpenue mnanumerpuu: Teopema o
MPOMOPLUUOHANBHBIX O0Tpe3kax. [logodue
TPEYroJbHUKOB

17.10.2024

22

[ToBTOpenue mnanumerpuu: Teopema




Menemnasa. PacueTsl B ceyeHnsIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
TJIAHUMETPHUHU U CTEPEOMETPUU

22.10.2024

23

KontponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24.10.2024

24

B3anMHOe pacmosioxkeHue npsMbIX B
npocTtpaHcTBe. CKpenyBaronyecs npsmele.
IIpu3Haky CKpeIUBaIOILUXCS PSAMBIX.
[TapamienbHbIE IPSIMBIE B IPOCTPAHCTBE

24.10.2024

25

TeopemMa o cyliecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieibHON
JTAHHOW MPSIMOM, IPOXOJALLEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIECH HA JaHHOU
npsMoi. JleMMa o nepecedeHnu
MapajuIebHbBIX NPSIMBIX MIOCKOCTHIO

26

[TapamiensHOCTB TpeX MpsMbIX. TeopeMa o
TpEX MapajuIeNbHbIX NPAMBIX. Teopema o
CKPELIUBAIOIINXCA MPSMBIX

27

[TapannensHoe npoekTHupoBaHue. OCHOBHBIC
CBOWCTBA MMAPAJUICIHHOTO MPOCKTUPOBAHUSL.
N3o06paxenue pa3HbIX GUryp B
HapaJyIeIbHOMN MPOEKIIUH

28

IenTpasnbHas npoekus. Yroi ¢
COHAIIPABIICHHBIMU CTOPOHAMU. YTOJI MEXKIY
PSIMBIMU

29

3amauyn Ha JOKa3aTeNbCTBO U UCCIIeI0BAaHUE,
CBSI3aHHBIE C PACTIOJIOKEHUEM MPSMBIX B
MPOCTPAHCTBE




30

[TonATHA: mapamIebHOCTh IPAMON U
IJIOCKOCTH B mpocTpancTse. IIpu3Hak
NapajyIeIbHOCTH NPSIMOU U MIIOCKOCTH.
CaoiicTBa napaJyieIbHOCTH MPSAMOU U
MJIOCKOCTH

31

['eomerpuueckue 3aaun Ha BBIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
NapauieIbHOCTHIO MPSMBIX U IIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTtpoenue ceueHust, MPOXOIAIIETO YePe3
JIAHHYIO TIPSIMYIO Ha YEPTEXKE U
MapaJuIeIbHOTO ApYrou npsamou. Pacyér
OTHOLIEHUU

33

[MapannenbHas IpoeKIHst, IPUMEHEHHE /IS
IOCTPOEHUS CEUEHUH KyOa U
napauienenuneaa. Croicraa
napasuiefienune1a u Ipu3Mbl

34

[Tapannensuble mnockoctu. IlpusHaku
NapajuIeIbHOCTU JBYX IIOCKOCTEH

35

Teopema 0 nmapamieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[?[IlIGfI
yepe3 TOUKY, HE MPUHAAJIeXKAIyI0 JAHHON
IUIOCKOCTH U CJIE/ICTBUA U3 HEE

36

CBolicTBa napajuIeabHbIX MIOCKOCTEN: O
HapajjaeIbHOCTH MPSAMBIX IIEPECEUYEHUS IPU
MEPECEYCHUH IBYX MapalICIbHBIX
IIJIOCKOCTEN TpeTben

37

CBoiicTBa mapaieNbHBIX MIIOCKOCTEN: 00




OTpe3Kax NapauleIbHbIX NPSIMBIX,
3aKJIF0YEHHBIX MEX/y TapalieIbHbIMU
IUIOCKOCTSIMU; O IEPECEUEHUH TPSAMOI ©
JBYMs MIapaJuIeIbHBIMU TUIOCKOCTSIMU

[ToBropenue: Teopema [Mugaropa Ha

38
IUIOCKOCTH

39 [ToBTOpEHUE: TPUTOHOMETPHS
IIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA

40 CoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajulejenumne1a

41 Brruncienue MH OTPE3KOB B KyOe U
IPSAMOYTOJIBHOM IapajuIeIeINIIeIe
[IepnieHIUKyYIAPHOCTH NPAMON U IJIOCKOCTH.

42 [Ipu3Hak nepnesauKyJISIpHOCTH IPSIMOM U
IUIOCKOCTH
[lepnieHIUKyYISAPHOCTD NPAMON U IJIOCKOCTH.

43 [Ipu3Hak nepnesuKyJISIpHOCTH IPSIMOM U
IUIOCKOCTH
Teopema o0 cyniecTBOBaHUM U

44 €AMHCTBEHHOCTH NPSAMOM, MPOXOoaALIeH
yepes TOUKY ITPOCTPAHCTBA U
NEPIEHAUKYJISIPHON K INIOCKOCTH

45 [110CKOCTH U NEPIEHAUKYIISIPHBIE UM
IpsIMblE B MHOTOTpaHHHUKAX

46 [110CKOCTH U IEPIEHAUKYIISIPHBIE UM
IpsIMbIE B MHOTOTPaHHHUKAX

47 [Iepnenpukynsap u HakinoHHas. [loctpoenue

NEPNCHAUKYJIApa U3 TOYKHU HA PAMYIO




[Iepnenukynsap u HakinoHHas. [loctpoenue

48 NEePIEeHIUKYJIApa U3 TOUKU Ha MPSAMYIO

49 Teopema o Tpéx nepneHAUKYIspax (mpsamas
U oOpaTHas)

50 Teopema o Tpéx nmepneHAUKYIApax (mpsmas
u oOpaTHas)

51 VYron Mexay CKpeluBaroUMMUCS MPSIMbIMU

5 [Touck neprneHuKyIIpHBIX NPSIMBIX C
MOMOUIbIO NEPIIEHIUKYIISPHBIX MIIOCKOCTEN

53 OpTtoroHanbHOE IPOEKTUPOBAHNE
[MocTpoenue cedenuii Kyoa, mpuU3MBI,

54 MPaBHWJIBHON TUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHON MPOEKINU
[MocTpoenwue cedenuii Kydoa, mpU3MBI,

55 MPaBHWJILHON UPAMHUJIBI C TTOMOIIBIO
OPTOrOHAJILHOM IPOEKIINU
CumMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 iockocTH. [1mockoctu cummerpuii B
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHauKyIIpHOCTH NPSIMON U
MJIOCKOCTH KakK CJIEACTBUE CUMMETPUU

53 [IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
pPacCTOSTHUM OT TOYKHU J0 MIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUN OT TOYKH JI0 IJIOCKOCTH

60 CriocoObI ONyCTUTH MEPIICHAUKYIISIPHI:

CUMMCTpPUs, CABUT TOYKH I10 HapaHJIGJIBHOI;'I




IPSAMOM

61

CnBur 1o HenapajuieabHON MPSAMOH,
M3MEHEHUE PACCTOSAHUM

62

KoHnTtponbHas padora "B3anmHoe
pacIoI0KeHUE MPSMBIX U MIIOCKOCTEH B
npocTpaHcTae"

63

HOBTOpeHI/ICZ yYroja Mexay npsAMbIMA HaA
IIJIOCKOCTH, TPUT'OHOMCTPHUS B
IMPOU3BOJIbBHOM TPEYT'OJIbHUKE, TCOpPECMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MKy
CKpCIIUBAOIUMUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘-IGCKI/Ie MCTO/bI BBIYUCIICHUS yTIJIa
MCKAY NPSAMBIMHA B MHOT'OI'PaAaHHHUKAX

66

JIByrpansbliii yroa. CBONCTBO JMHEHHBIX
YIJI0B IBYTPaHHOTO yria

67

[lepnienqukynspHsie miockoctu. CBoiicTBa
B3aMMHO NEPIIECHIUKYISIPHBIX MIIOCKOCTEH

68

[Tpu3Hak neprneHIuKyIIpHOCTH TIOCKOCTEH;
TeopeMa O MPsIMOU MepecedeH s IByX
IUIOCKOCTEH MEepIeHAUKYISPHBIX TPEThel
IUIOCKOCTH

69

[TpsaMoyronbHbIi napauienenunesn; Kyo;
U3MEpPEHUs, CBOMCTBA IPSIMOYTOJIBHOTO
napaJenenunena

70

TeopeMa 0 aAuaroHaau NPsIMOYTOJIBHOTO
napajJielienunea u cleCTBUE U3 Heé




71

CrepeomeTpuyuecKue U MPUKIaIHbIC 33/1a4H,
CBSI3aHHBIE CO B3AaUMHBIM PACIIOJI0KEHUEM
MPSAMBIX U IJIOCKOCTH

72

[ToBTOpEHME: CKpEITUBAIOIIHUECS MPSIMBIE,
napajuieibHbIe TNIOCKOCTH B CTaHJAPTHBIX
MHOTOI'PaHHHUKAX

73

[Tapa napannenbHbIX IJIOCKOCTEN Ha
CKPEIMBAIOIINXCS NPAMBIX, PACCTOSTHUE
MEX/ly CKPELMBAIOIIUMUCS IPSIMBIMU B
IPOCTBIX CUTYaIUSIX

74

PaccrosiHre OT TOUKH 10 TJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

75

Brruncinenue pacCToOSHUN MEXITY
CKPEIIMBAIOIIUMHUCS TPSMBIMU C ITOMOIIIBIO
NepPHEHAUKYISIPHON MIJIOCKOCTH

76

TpéxrpaHHblii yroJi, HEpaBEHCTBA IS
TpexrpanHbix yrioB. Teopema [Tudaropa,
TEOpPEMbl KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO YyIJia

77

DOnemMeHTHl chepuuecKoil reOMeTpuu:
reoJIe3nYEeCKue JIMHUU Ha 3emiie

78

KoHTponbHas padota "Y1ibl U paccTossHus"

79

Cucremaru3zaius 3HaHUM "MHOrOrpaHHUK U
€ro 3J1eMeHTHI"

80

[Tupamuga. Buael nupamu. [IpaBuinsHas
nupamuaa

81

[Tpusma. [IpsiMast U HAKJIOHHAS TIPU3MBI.




[IpaBunbHas npusma

IIpsmoii napajurenenunes, IpsiMOyroabHbIN

82
napasuienenumnesn, Kyo

23 Brinykiibie MHOrOrpanHuku. Teopema
Ditnepa
Boinykiblie MHOrOrpanHuku. Teopema

84 Oiinepa. [IpaBunpHble U NOTyNIpaBUIbHBIE
MHOTOT'PAaHHUKHU

85 KonTponshas padora "MHuororpanHuku"

26 [lonsiTHE BEKTOpA Ha MJIOCKOCTH U B
MIPOCTPAHCTBE

87 CymMa BEKTOpOB

88 Pa3noctb BekTOpOB

89 [IpaBwiio mapannenenunena

90 YMHOXEHHE BEKTOpa Ha YUCIIO

91 Paznoxenue BekTopa 1o 6a3ucy Tpéx
BEKTOPOB, HE JIEKALIUX B OJTHOM IIOCKOCTH

92 CkansipHoe Npou3BeICHHE

93 Brluncnenue yria Mexy BEKTOpaMu B
MIPOCTPAHCTBE

94 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu

95 [Ipocreiimme 3aga4m ¢ BEKTOpaMHU

96 [Ipocreiinmue 3a1aun ¢ BEKTOpamMu




97 [Ipomexyrounas arrecranus. KoHTposabHas 1
pabora

98 [Ipocreiinue 3an1auu ¢ BEKTOpamMu 1

99 O060011IeHNE U CUCTEMATU3AIUs 3HAHUH 1

100 O06o001IeHre U CUCTEMAaTH3aIUsl 3HAHUH 1

101 O00011IeHrEe U CHCTEMATH3ALHs 3HAHU I 1

102 O060011IeHNE U CUCTEMATU3AIUs 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KIIACC

KoanuyecTBO 4acoB DJIEKTPOHHBIE
ara ugposbie
Newm | Tema ypoka Kontpoas | Ipakrtuuec | [ uugp
Bcero HbIE KHe U3y4YCHUS o0pa3oBaTesibH
padoTbI padoThI bl pecypchl
1 [ToBTOpenue Temsl "KoopauHarsl BeKTOpa 1
Ha TUIOCKOCTH U B IPOCTpaHcTBe" 04.09.2024
) [ToBTOpenue Tembl "CkansipHoe |
MPOU3BEJICHUE BEKTOPOB" 05.09.2024
[loBTOpeHue TeMsl "Brruncnenue yria
3 " 1
MEXJly BEKTOpaMU B IPOCTPAHCTBE 06.09.2024
[ToBTOpEeHMEe TeMbI "YpaBHEHHE PSIMOH,
4 . " 1
IIPOXOASAIIEH Yepe3 IBE TOUKU 11.09.2024
VYpaBHeHHE MIIOCKOCTH, HOPMAJlb,
5 1
YpaBHEHHE IIJIOCKOCTH B OTPE3KAxX 12.09.2024
VYpaBHeHHE MII0CKOCTH, HOPMAJIb,
6 1
ypaBHEHUE IJIOCKOCTH B OTpE3Kax 13.09.2024
7 BekropHoe npousseneHue 1
PHOE HPOHIEEA 18.09.2024
g JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
[IPOrpaMMUpPOBaHUE 19.09.2024
CtapTOBBIi KOHTPOJIb. JIMHEHHbBIE
9 HEpaBEHCTBA, JINHEHHOE 1
P 20.09.2024
[IPOrpaMMUpPOBaHUE
10 AHanuTUyecKue MEeTo bl pacuéTa yria 1
MEXIy NPSAMBIMA B MHOT'OTPaHHUKAX 25.09.2024




11

AHaJIUTUYECKHE METOABI pacuéra yria

MEX/ly TUIOCKOCTSIMU B MHOTOI'PaHHUKAX 26.09.2024
12 @opMyiia pacCTOSHUSA OT TOYKH 10
IIJIOCKOCTH B KOOPIMHATAX 27.09.2024
13 Haxoxpaenue paccTossHUil OT TOYKHU 10
IJIOCKOCTH B Ky0e 02.10.2024
Haxoxpaenue paccTossHU OT TOYKHU 10
14 .
IJIOCKOCTH B ITPaBUJIBHOM MUpamMu/ie 03.10.2024
15 KonrtponsHas padora "AHainTuaeckas
reomeTpust” 04.10.2024
16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOTOTPaHHUKH 09.10.2024
17 CeueHnsi MHOTOIPaHHUKOB: METO/I CJIEJIOB
P A CHEA 10.10.2024
CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE
18 IJIOCKOCTH, MePeCceueHus IPSIMbIX U
o TP P 11.10.2024
MJI0CKOCTEH
[TapannenbHble NPSIMBIE U TITIOCKOCTH:
19
MapaJyIeIbHbIE CEYEHUS 16.10.2024
20 [TapannenpHble NPSIMBIC U TITIOCKOCTH:
pacy€r OTHOLICHUIA 17.10.2024
)1 [TapannenbHble NPSMBIE U TUIOCKOCTH: YTIIBI
MEXYy CKPEIIUBAOUIUMUCS TPSIMBIMU 18.10.2024
[leprnieHIuKyNISIpHBIE IPSMBIE U TUIOCKOCTH:
CTaHJIapTHbBIE Mapbl MEPHIEHAUKYISPHBIX
22 .
TJIOCKOCTEH U MPSMbIX, CHMMETPHUH 23.10.2024

MHOI'OI'PaHHUKOB




23

[lepnenquKyspHBIE MPAMBIE U INIOCKOCTH:

Teopema O TpeX MEepIEeHIUKYIsIpax

24.10.2024

24

[lepnenuKyspHbIE MPSAMBIE U INIOCKOCTH:

BBIYMUCJICHUS JJIMH B MHOT'OI'paHHUKAX

25.10.2024

25

HOBTOpeHI/IeI Jiomaain MHOT'OYI'OJIbHUKOB,

(dbopMyIIbI 118 TI0MIa e, COOOparkeHUs
noxoous

26

HOBTOpeHI/IeI Iomaain MHOT'OYI'OJIbHUKOB,

dbopMyIIbI 1S TI0IIa e, COOOparkeHUs
noxoous

27

HOBTOpeHI/IeI Iomaainu MHOT'OYI'OJIbHUKOB,

(dbopMyIIbI 1S TI0Ia e, COOOpaskeHUs
noxoous

28

[Inomany cedeHnit MHOTOIPAHHUKOB:
TUTOIIAM TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKCHHUSI TOA00MS

29

[Inomany cedeHnit MHOTOIPAHHUKOB:
TUTOIIAM TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKCHHUSI TOA00MS

30

KontponsHas padora "[loBropenue:
MHOTOTPaHHHUKH, CEUCHUS
MHOTOTpaHHUKOB"

31

O06BeM Tema. OOBEM MPSIMOYTOIBHOTO
napasuielNenuneaa

32

3anaun 00 yABOCHHUHU Ky0Oa, 0 KBajparype
Ky0a; O TpUCEKIIUHU yTia

33

CrepeoMeTpUUECKUE 3a]a4l, CBA3aHHbIE C

00BEMOM MIPSIMOYTOIILHOTO




napajjiejacnuicaa

HpI/IKHa,I[HBIC 3aJa4u, CBA3aHHBIC C

34 BBIUHCIICHHEM 00bEMa MPSIMOYTOJILHOTO
napajuiesnenuneaa

35 OOBEM MpsAMOI TIPU3MBI

36 CrepeoMeTpUUYECKUE 3a]a4l, CBA3aHHbIE C
BBIYHCIICHHEM 00BbEMOB TIPSIMON TIPU3MBI

37 [Tpuknanneie 3a1a4u, CBSI3aHHBIE C 00BEMOM
IIPSAMOM IIPU3MBI
Brruncnenue 00bEMOB Tell ¢ TOMOIIBIO

38 omnpeaenéHHoro uurerpana. OobéM
HAKJIOHHOM MPU3MBbI
Brruncnenue 00bEMOB Tell ¢ TOMOIIBIO

39 omnpeaenéHHoro uurerpana. OobéM
MU PAMHU/IBI

40 ®opmyna 00béMa nupamuibl. OTHOILIEHUE
00BEMOB MUPAMHU/] ¢ OOIIIMM YTIIOM

41 ®opmyna 00béMa nupamuabl. OTHOILIEHUE
00BEMOB MUPAMHU/ ¢ OOIIIMM YTIIOM

4 CrepeoMeTpUyEeCKUE 33Ja4l, CBA3aHHbIE C
00bEMaMU HAKIIOHHOM MTPHU3MBI

43 CrepeoMeTpuyecKUe 3a]a41, CBI3aHHbIE C
00BEMaMH MUPaAMUJIbL
[Tpuknanueie 3anaqn mo Teme "OO0bEMBI

44 Ten", CBsI3aHHbBIE C 00BEMOM HAKJIOHHOM

b

MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI




Ten", CBsI3aHHbBIE C O0BEMOM TUPAMUIBI

[Ipumenenne 00bEMOB. Brruncnenue

46 paccTOsIHUSA 10 IIIOCKOCTH

47 KonTponbnas pabota "O6bEM
MHOTOrpaHHuka"
HunruHapuyeckas HOBEPXHOCT,

48 o0pa3yroIne UIHHIPHISCKON
MMOBEPXHOCTH

49 Munuaap. [IpssMoi KpyroBod HUIMHAP.
[Inomane MOBEpXHOCTH HUIUHAPA

50 Konunueckast moBepXHOCTh, 00pa3yroliue
KOHMYECKOU noeepxHocTu. Konyc

51 CeueHune KOHycCa IJIOCKOCTHIO,
rapajuieIbHOMN MIOCKOCTH OCHOBaHUS

59 Yceuénnblil konyc. M300paxkeHne KOHyCOB
1 YyCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH M MOJTHOM
IMOBEPXHOCTHU KOHYyCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH M ITOJTHOM
MMOBEPXHOCTU KOHYyCa
CrepeomeTrpuueckue 3a1a4u Ha

55 JTI0Ka3aTeJIbCTBO U BHIYHMCIICHHE,
MIOCTPOECHUEM CEYEHUN HUIUHAPA, KOHyCa
CrepeomeTrpuueckue 3a1a4 Ha

56 JTI0Ka3aTeJIbCTBO U BHIYHMCIICHHE,
MIOCTPOECHUEM CEYEHUN HUIUHAPA, KOHyCa

57 [Ipuknaaneie 3agauu, CBA3aHHBIE C




MUJIMHAPOM

58

HpI/IKHa,I[HBIC 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

[Tepecedenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mrapa u ceps mockoctero. Bun u
n300paKeHHe mapa

61

[Tepeceuenue chepsl U 1apa ¢ MIOCKOCTHIO.
Kacanue mrapa u ceps mockocteio. By u
n300paKeHHe mapa

62

VYpasuenue chepsl. [Lnomans chepor u eé
yacTeu

63

Cummetpus cepsl u mapa

64

CrepeomeTpuueckue 3a1a4i Ha
JO0Ka3aTejIbCTBO U BBIYHUCIICHUEC, CBAA3aHHBIC
co cepoit u mapom, NOCTPOECHUEM UX
CCUCHHI TUIOCKOCTBIO

65

CrepeomeTpuueckue 3a1a4i Ha
J0Ka3aTeIbCTBO U BBIYHUCIICHUEC, CBAA3aHHBIC
co cpepoit u mapom, MOCTPOECHUEM UX
CEYEHUM MIOCKOCTHIO

66

[Ipuknagueie 3agaun, CBsI3aHHbBIE CO chepoit
Y I1apOoM

67

[ToBTOpEHUE: OKPY)KHOCTH HA ILUIOCKOCTH,
BBIUUCIICHUS B OKPY)KHOCTH, CTaHIapTHHIE
noxoous




68

Pazauunnie KOM6I/IHaLII/II/I TCJI BpalllCHUSA U
MHOTI'OrpaHHUKOB

69

3anaun no teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3agayu o Teme ""Tena u mOBEepXHOCTH
BpaieHus"

71

KontpoinbHas padora "Tena u mOBEepXHOCTH
BpaieHus"

72

O0béM mumHapa. Teopema 006 00bEMe
MpsAMOro quJIMmHApa

73

Brruunciienue 00bEMOB TeJI C ITOMOIIBIO
onpenenéHHoro uHTerpaita. O0bEM KoHyca

74

[Tnomaayu 60KOBOW M MOTHOM MOBEPXHOCTH
KOHyca

75

CTepeOMeTpI/I‘ICCKI/IC 3aJa4du, CBA3aHHBIC C
BBIYMCIIEHHEM 00HEMOB OUIMHApPA, KOHYCa

76

[Tpuknanueie 3anaun mo Teme "OO0bEMBI 1
TIJIOINA M TTOBEpXHOCTEN Ten"

77

O0BEM mapa u mapoBoro cekropa. Teopema
00 00béme mapa. [nomane chepsl.
CrepeoMeTpHyecKHe 3a/1a4, CBSI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB TI1apa, MapoBOTO
CeTMEHTa M IapOBOT0 CEKTOPa

78

[Tpuknanueie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHbIE ¢ 00BEMOM 11apa U
momaasio cgepbl. COOTHOLIEHUS MEKITY
TUTOIIASIMH TTOBEPXHOCTEH 1 00BEMaMu
MOAOOHBIX TEJ




79

[TogoOHEbIe TeNa B MPOCTPAHCTBE.
N3menenne o0wEMa mpu 1o 100uu.
CrepeoMeTpHuyecKUe 33]a41, CBI3aHHbIE C
BBIUHCIICHHEM 00BbEMOB Tell U TUIOIIA e
IMOBEPXHOCTEMN

80

KonTponbnas padora "[Tnomanu
MTOBEPXHOCTH ¥ 00BEMBI KPYTIIBIX T

81

JIBrokeHwust mpocTpancTBa. OTOOpaskeHusI.
JIBvkeHust ¥ paBeHCTBO (uryp. O0mme
CBOWCTBA JBH)KECHUI

82

Buibl 1BukeHMN: napauielbHbIN IEPEHOC,
LEHTPAJIbHAsI CHMMETPUS, 3€pKaJbHAs
CUMMETPHUS, TOBOPOT BOKPYT MPSIMOI

83

[IpeobpazoBanus noxoous. [Ipsmas u chepa
Diinepa

84

FCOMeTpI/I‘leCKI/Ie 3a/la4d Ha IIPUMCHCHUEC
JABUKCHUA

85

KonTponbHas padora "BekTopsl B
npocrpaHcrae”

86

O6o6maromee noproperne 11 monsTHIA 1
MeToJ10B Kypca reometpuun 10-11 xnaccos,
cucreMarusauus 3HaHui: "llapamienbHocTh
HPSIMBIX M IJIOCKOCTEH B MpoCTpaHcTBe"

87

Oo6o6miaromee moBropenue 11 moHsTuit u
MeToJ10B Kypca reometpuun 10-11 xnaccos,
cUcTeMaTu3auus 3HaHui: "BekTopsl B
npocrpaHcrae”

88

Oo6o6miaromee nosropenue 11 moHsTHit u




MeToJ10B Kypca reometpuun 10-11 xnaccos,
cUcTeMaTu3anus 3HaHui: "BekTopsl B
npocrpaHcrae”

89

Oo6o6miaromee moBropenue 11 moHsTuit u
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucreMarusanus 3HaHuit: "OobeM
MHOTOI'paHHUKa"

90

Oo6o6miaromee mosropenue 11 moHsTHit u
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucreMarusanus 3HaHuit: "OobeM
MHOrorpaHHuka"

91

Oo6o6miaromee nmosropenue 11 moHsTHit u
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucremarusauus 3HaHuit: "[lnomanu
MIOBEPXHOCTU M 00BEMBI KPYTJIbIX Ten"

92

Oo6o6miaromee nmosropenue 11 moHsTHit u
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucremarusauus 3HaHuit: "[Inomanu
MOBEPXHOCTU M 00BEMBI KPYTIIBIX TET"

93

HToroBast KOHTpOJIBbHAs paboTa

94

HtoroBas koHTpoNbHAs paboTa

95

[ToBTOpeHME, 0600IICHNE U
cucTeMaTu3alus 3HaHUI

96

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U €€ PoJib B PA3BUTHU COBPEMEHHBIX
WHXCHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

97

Hcropus pa3BUTHSA CTEPEOMETPHUM KaK




HayKH U €€ POJIb B Pa3BUTHUH COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKd U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

99

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ PoJib B PA3BUTHU COBPEMEHHBIX
WHXCHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

100

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U €€ PoJib B PA3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

101

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U €€ poJib B PA3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

102

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ PoJib B PA3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPUAJIbI IS YUUTEJIA
['eometpus. 10 kmacc. Metoauueckoe nocodure. YrinyOaeHHbIH ypOBEeHb - byIko

E.B., Mepzmsax A.I'. u np.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET






