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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus siBNsieTCS OJHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHETO
o0riero o6pazoBaHus, Tak Kak 00€CIeYHBAET BO3MOXHOCTh U3YUECHHUS JUCIUILTUH
€CTECTBEHHO-HAYYHON HANpaBJICHHOCTH U MPEAMETOB I'YMAaHUTAPHOTO LIUKIIA.
[TockonbKy JIOrMYECKOe MBIIIEHUE, (POpMUPYyEMOE IPU N3YUEHUN
00y4aroIUMUCS TOHATUHHBIX OCHOB T€OMETPHUH, TPH JI0KA3aTEIHCTBE TEOPEM U
MOCTPOCHUH LEMOYKHU JTOTHUECKUX YTBEPXKICHUH MPU PEIICHUN T€OMETPUIECKHIX
3aJa4, yMEHHE BBIIBUTATh U OMPOBEPIaTh IMIIOTE3bl HETIOCPECTBEHHO
UCHOJIb3YOTCS MPU PELIECHUH 33/1a4 €CTECTBEHHO-HAYYHOT'O IIUKJIa, B YACTHOCTH
(bu3nyUecKux 3aaay.

Lenb ocBOeHMSI IPOTPaMMBbI Y4eOHOTO Kypca «I eoMeTpus» Ha yriryOIEHHOM
YpOBHE — Pa3BUTUE UHIMBUIYAIBHBIX CIIOCOOHOCTEN 00yYarOIIUXCs TPU
U3y4YE€HUHU T€OMETPUH, KaK COCTABIISAIONIEH NpeAMEeTHON obnactu «MareMmaTuka u
nHpopMaTHKa» yepe3 odbecriedeHue BO3MOXKHOCTH TIPUOOPETEHUS U
MCIIOJIb30BaHUs O0iee MIyOOKUX TeOMETPUIECKIX 3HAHUN U ICUCTBUH,
cnenuUUHBIX TEOMETPUHU, U HEOOXOIUMBIX VISl YCTICITHOTO TPO(EeCCHOHATBEHOTO
o0pa3oBaHMsl, CBA3aHHOIO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpropuTeTHBIMY 3a1a4aMH Kypca T€OMETPUH Ha yriyOJIEHHOM ypOBHE,
PaCIIMPSIONIMMH U yCUIUBAIOIIUME Kypc 0a30BOr0 YPOBHS, SIBISIOTCSL:

paciMpeHue MpeICcTaBiIeHHsI O TEOMETPUHU KaK YaCTH MUPOBOMU KYJBTYpPbI U
(opMUpOBaHKE OCO3HAHUS B3aMMOCBSA3H T'€OMETPUH C OKPYKAIOLIUM MHPOM,;

(dbopMupoOBaHUE IPEICTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak o
BAXHEHIIINX MaTEeMaTUYECKUX MOJIEISX, TO3BOJISIONINX OMUCHIBATh U U3y4aTh
pa3HbI€ SBJICHUS OKPY>KAIOILIEro MUpa, 3HAHWE OHATUWHOTO armapaTta 1o pasieiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupOBaHrE YMEHUS BIAJETh OCHOBHBIMH IMOHSATUSIMH O
MPOCTPAHCTBEHHBIX (PUTYpaxX U UX OCHOBHBIMH CBOMCTBaMU, 3HAHHE TEOPEM,
bopMyI1 U yMeHHUE UX IPUMEHSATh, YMEHUS JOKa3bIBaTh TEOPEMbI U HAXOIUTh
HECTaHJApTHBIE CIIOCOOBI PEIICHUS 3a/1ay;

dbopMUpOBaHNE YMEHHS PACIO3HABATh HA YEPTEKAX, MOJIENIAX U B PEATBHOM
MHUpPE MHOTOTPaHHHUKH U TeJa BPALIECHHs, KOHCTPYHUPOBATh TEOMETPUUYECKUE
MOJIENIH;

($bopMupOBaHKE NOHUMAHUS BO3MOKHOCTH AKCMOMAaTUYECKOTO ITOCTPOECHHUSI
MaTEeMaTHYECKUX TeOpHid, ((OpMUPOBAHNE TOHUMAHUS POJIU AKCUOMATHUKH MIPH
IIPOBEJICHNUN PACCYKICHUN;

(dbopMupOBaHHE YMEHHUS BIIAJAETh METO/IaMHU JOKA3aTeNbCTB U aJIFTOPUTMOB
pellIeHus, YMEHUS UX IPUMEHSTh, IPOBOAUTDH JJOKA3aTEIIbHbIE PACCYKICHUS B
XOJI€ PEIICHHS CTEPEOMETPUUYECKUX 3a/1a4 M 33/1a4 C MPAKTUIECKUM COJICpKAHUEM,
dbopMupoOBaHUE IPEICTABICHUA O HEOOXOAUMOCTH JI0KA3aTeIbCTB MPU



000CHOBaHUY MAaTEMATUYECKUX YTBEPIKICHUHN U POJIH aKCUOMATHKHU B TIPOBEACHUU
JeTYKTUBHBIX PACCYKICHUM;

pPa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUIEKTYaJIbHBIX U TBOPUECKHUX
CcrocoOHOCTEN 00yJarouXcs, MO3HABATEILHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIJIEHUS, UHTEPECA K U3YUEHHUIO T€OMETPUH;

dbopmupoBanre QyHKIIMOHATBEHON TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHU:
YMEHUS pacro3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHATUNA, 0OBEKTOB U
3aKOHOMEPHOCTEHN B peaJIbHbIX KU3HEHHBIX CUTYaLUSIX U IPU U3YUYECHUU JPYTUX
y4eOHBIX MPEMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
MOJIETTUPOBAHUS PEANbHBIX CUTYaIlUH, UCCIIEIOBAHUS TOCTPOSHHBIX MOJICIIEH,
MHTEPHPETALNN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEPKATEIBbHBIMU JIMHUSIMHU Y4e€OHOro Kypca «I'eoMeTpusi» B
10—-11 xnaccax siBnsitoTcs: «IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBEY,
«MHororpanHukny, «Tena Bpaiienus», «BeKTopbl U KOOpIUHATHI B
MIPOCTPAHCTBEY, «J|BUXKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TtpeboBaHuE «yMETH ONIEPUPOBATH
MOHATUSIMIY, PEJIEBAHTHBIMU T€OMETPUH Ha YIIIyOJIEHHOM ypPOBHE 00yUYEHUS B
10—11 xnaccax, OTHOCHTCS KO BCEM COJIep KaTeNIbHBIM JIMHUSAM y4eOHOro Kypca, a
(dbopMHpOBaHUE JOTUYECKUX YMEHHUM pacrpeensieTcs He TOJIBKO 10
coJiep>KaTesIbHbIM JIMHUSAM, HO U 10 roaaM o0ydenus. Coaepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yiibTaTaM ocBoenust dDenepanbHoii paboueit
IPOrpaMMBbl, pacipeeIEHHBIM 110 ToJaM 00y4YeHHsI, CTPYKTYPUPOBAHO TAKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIUIIAAIBLHBIM BOpOCaM 00yYaroninuecs
oOpaiagruch HEOAHOKPATHO. DTO MO3BOJIIET OPraHU30BaTh OBJIAJICHUE
F€OMETPUYECKUMU MOHATUSAMM U HaBBIKAMU MOCJIEA0BATENBHO U OCTYNATENbHO, C
cOOJII0/IEHUEM TTPUHITUIIA IPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY F€OMETPUUYECKHX MPEACTABICHUN 00YUaIOIIUXCsl, paCIIUpPss U yriyOmsis
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHUIO T€OMETPUH HA YTIYOIEHHOM YPOBHE MTO3BOJISIET:

co3aaTh yciaoBus A quddepeHnnanuu 00yueHus, moCTPOEHUs
MHJUBUYaJIbHBIX 00pa30BaTENbHBIX IPOrPaMM, 00ECIEUUTh YIIIyOJIEHHOE
M3Y4YEHUE T€OMETPUH KaK COCTaBISIOIIEH yueOHoro npeamera «MaTteMaTukay;

MOJFOTOBUTH O0YYAIOIINXCS K MPOJOHKEHUIO U3YUEHHS] MATEMaTUKU C
yu€ToM BbIOOpa Oyayiei mpodeccun, odecrieunBasi IpeeMCTBEHHOCTh MEXKITY
o01muM ¥ npodeccuoHaIbHbIM 00pa30BaHUEM.

Ha u3yuyenue yueOHoro kypca «I'eoMerpusi» Ha yriryOJIEHHOM ypOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 kmacce — 102
yaca (3 yaca B HEJIeII0).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE OHATHA CTEpEOMETPUU. TouKa, MpsMasi, MIOCKOCTb,
npocTpancTBO. [IoHsATHE 00 AaKCMOMAaTHYECKOM ITOCTPOSHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnonokeHue MpsMbIX B IPOCTPAHCTBE: MEPECEKAIOITUECS,
IapajuIeNIbHbIE U CKPEIIMBAIOIIMECS NpsAMbIE. [[pU3HaKkyu CKpenuBarOnnxcs
psAMbIX. [lapajuienbHOCTD NPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
[IPsIMBIE B IIPOCTPAHCTBE, M1ApaUICIIbBHOCT TPEX MPSAMBIX, APAJLIEIBHOCTD IIPAMON
U 1ockoctu. [lapannensHoe U HEeHTpalbHOE MPOSKTUPOBAHKE, U300paKEHHE
¢buryp. OcHOBHBIE CBOICTBA MapalIeIbHOTO MpoeKTUpoBanus. M3o00paxenue
¢buryp B napajsieIbHON NPOEKIUH. YTJIbI C COHANPABICHHBIMU CTOPOHAMH, YTOJI
MEXYy NPSAMBIMU B IIPOCTPAHCTBE. [IapanienbHOCTh IIIOCKOCTEN: MapalIe/IbHbIC
IIJIOCKOCTH, CBOMCTBA MapajulesIbHbIX IUI0CKOCTeN. IIpocrenimme
MPOCTPAHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPAdP, apauieIenume],
MMOCTPOEHUE CCUCHU.

IleprieHIUKYISAPHOCTD IPSIMOM U IUIOCKOCTH: IIEPIICHIUKYJISIPHBIE NIPSMBIC B
IIPOCTPAHCTBE, MPSAMBIE MTApAJUICIIbHBIE U MIEPIICHANKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK MEPIICHINKYISIPHOCTH IPSIMOM U TUIOCKOCTH, TEOPEMA O MPAMOU
NEPHEHANKYJIIPHON TIOCKOCTH. OPTOrOHAIBHOE IPOEKTUPOBAHNE.
IleprieHIUKYIISAp U HAKIIOHHBIE: PACCTOSIHUE OT TOUKH 0 INIOCKOCTH, PACCTOSHUE
OT MPSAMOM 10 TIIOCKOCTH, MPOEKIUs (PUTyphI HA MIIOCKOCTb.
IleprieHIUKYISIPHOCTD TUIOCKOCTEMN: TPU3HAK MEPIICHINKYISIPHOCTH IBYX
wiockocter. TeopeMa o TpEX MEepIEHIUKYIIIpax.

VYIuibl B IPOCTPAHCTBE: YIOJI MEXKAY NMPSAMOU U INIOCKOCTBIO, JBYIPAHHBIN
yIoJI, INHENHBIN YroJl IBYTPAHHOTO yIuia. TpEXrpaHHblil U MHOTOIPaHHbIE YIJIBL.
CBolicTBa IJIOCKUX YIJII0B MHOTOrpaHHOro yria. CBOMCTBA IVIOCKUX U
JIBYI'PAHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB JUIS
TPEXTPAHHOIO yIJa.

MHoOrorpasHHuKH

Buasl MHOTOTpaHHUMKOB, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronapHas
npusMa, npsiMasi 1 HaKJIOHHasi PU3MbI, OOKOBAs! U MOJIHAS TOBEPXHOCTD MTPU3MBI.
[Tapannenenunen, NpsIMOYTOJIbHBIN NapaJUICIEIIUAIIE] U €r0 CBOMCTBA.
Kparuaiimme mytu Ha MOBEPXHOCTH MHOTOTPaHHUKA. Teopema Ditiiepa.
[TpoctpanctBennas teopema [ludaropa. [lupamuna: n-yronpHas nupamua,
npaBWiIbHAs U yceu€HHas nupamubl. CBoiicTBa pédep 1 OOKOBBIX rpaHel
[IpaBUJILHOM NTUpaMuabl. IIpaBuiibHbIE MHOTOIPAaHHUKHU: IIPABUJIbHASA IIPU3MA U



IIpaBWJIbHAS IMPAMHUJIA, IIPABWIIbHAS TPEYTOJIbHAS MUPAMUAA U IPABUIbHBIN
TeTpasp, Kyo. [IpencraBienne o npaBUIbHBIX MHOIOIPaHHUKAX: OKTA3Ip,
JOACKAAP U UKOCADIP.

BolunciieHre 31€eMEHTOB MHOTOIPaHHUKOB: pE€Opa, IUaroHalu, yriibl.
[Tnomaas 60KOBOI MOBEPXHOCTH U TIOIHOM MOBEPXHOCTH MPSIMON TTPU3MBI,
IUIOIIA b OCHOBAHUM, TeOpeMa 0 OOKOBON NOBEPXHOCTHU MPSIMOI MPU3MBI.
[1no1maas 60KOBOM MOBEPXHOCTH U TOBEPXHOCTH MPABUIIBHON MTUPAMUIBbI,
TeopemMa O IUIOLIAAN YCEYEHHOW MUPaAMHU/IBI.

CumMmMeTpus B IPOCTPAHCTBE. DJIEMEHTHI CHMMETPUU IIPABUIIBHBIX
MHOTOI'paHHUKOB. CUMMETpPHS B IPaBUIbHOM MHOTOTPAaHHUKE: CHMMETPHS
napajuielienunea, CAMMETPHUS PABUIIBHBIX MIPU3M, CHMMETPHS IPaBUIIbHON
MIAPAMHUJIBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABIICHHBIE U IIPOTUBOIIOI0KHO
HaIIpaBJICHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB. [[eHCTBUSA ¢ BEKTOpPAMU: CI0KEHUE
Y BBIYUTAHHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpA Ha
yuciio. CBOMCTBA CI0KEHUS BEKTOPOB. CBOMCTBA YMHOXEHUS BEKTOpPA Ha YHCIIO.
IToHsTHe KOMILTaHApHBIE BEKTOPHI. 1IpU3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema 0 pa3iioKEHUNA BEKTOPA IO TPEM
HEKOMIUIaHApHBIM BeKTOpaM. [IpsamoyrosbHas cucrema KOOpAUHAT B
npoctpaHcTBe. KoopaunaTel BekTopa. CBs3b MEXYy KOOpAMHATAMU BEKTOpa U
KOOpAMHATAaMU TOYEK. YTOJ MKy BeKTopamu. CKaasipHOE IPOU3BEICHHE
BEKTOPOB.

11 KJTACC

TeJia BpaleHnus

[ToHsTHS: TUAUHAPUYECKASI TOBEPXHOCTh, KOHMYECKAs TTIOBEPXHOCT,
chepudeckasi MOBEPXHOCTh, o0pa3ytolue moBepxuocteit. Tena BpamieHus:
UIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. B3aumMHoe pacmonoxeHne
cdepsl U MI0CKOCTH, KacaTelbHas TUIOCKOCTh K cdepe. M3o0pakenue Ten
BpaIeHus Ha TIOCKOCTH. PasBépTka mumHapa u koHyca. CummeTpust chepsl U
mapa.

O6BEM. OcHOBHBIE CBOMCTBAa 00HEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJILHOTO Mapajiieienumnena u ciaeacTBus u3 He€. O0bEM npsiMoit u
HAKJIOHHOW MPHU3MBI, IIWINH/PA, TUPaMUIbI U KOHyca. O0BEM 11apa u mapoBoTo
CErMeHTa.

KomOuHanmu Ten BpalieHus 1 MHOTOTpaHHUKOB. [Ipu3ma, BrivicaHHas B
WIMHJP, OTIMCaHHAas OKoJIo nunuHapa. [lepecedenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u cepsl miockocThio. [IoHsATHE MHOTOTpaHHUKA,



OTHMCAHHOTO OKOJIO chephl, chepbl, BMIUCAHHON B MHOTOTPAHHUK HITU TEJIO
BpallleHHUS.

[Tnomaapr NOBEPXHOCTH HWJIMH/APA, KOHYCA, IIOMIaAb Chephl U €€ YacTeil.
ITonobue B mpoctpancTBe. OTHOIIEHHE 00BEMOB, TIJIOIIA/IEH TOBEPXHOCTEH
noao0HbBIX Guryp. [IpeodpaszoBanue mogodus, romoTeTus. Pemenne 3ama4 Ha
TUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnit MHOTOTPAaHHUKOB M TEJI BPAIICHUS: CEUCHUS IUITUHIPA
(mapaJieaTbHO U NEPIEHIUKYJIISIPHO OCH), CEUCHHS KOHYyca (TapaiesibHbIe
OCHOBAHHMIO U MIPOXOIAIINE YepPe3 BEPIINHY ), CEUCHUS I1apa, METOIbI TOCTPOCHUS
CEUEHMI: METO/ CJIeI0B, METO/I BHYTPEHHETO TPOESKTUPOBAHMUS, METO/] IIEpPEHOCa
CEKYyILIEH IIJIOCKOCTH.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B ipocTpancTBe. Onepanuu HaJl BeKTopaMu. BekTopHoe
yYMHOK€HHE BeKTOpOB. CBOWCTBAa BEKTOPHOTO YMHOXEHHUS. [IpsMoyTonpHas
cucTeMa KOOpJIMHAT B pocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
o 6azucy. KoopinHaTHO-BEKTOPHBINA METO/ MPU PEIICHUH TEOMETPUUECKHIX
3ajay.

JABUKEeHHSI B IPOCTPAHCTBE

JBrxenus npocrpancTBa. OToOpakeHus. J|BIKeHHs M paBEeHCTBO (puTyp.
OO6urue cBolicTBa ABM)EHUM. Bubl IBM>KEHUN: MapaljiebHbIN NepeHoc,
[EHTPAIbHASI CAMMETPHSI, 3epKabHAsi CAMMETPHS, IOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O KYPCA
«EOMETPUSI» (YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BociMTaHMe:

c(hOpMHUPOBAHHOCTD IPaKAAHCKON MO3UITMK 00YUYaIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA, MPEJCTABICHHUE O
MaTEeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTY], SBICHHM,
MPOLIETyp TPAKIAHCKOTO 00111ecTBa (BBIOOPHI, OMTPOCHI U IPYTOE), YMEHUE
B3aMMO/JICHICTBOBATH C COI[UAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX
(YHKIUSMU 1 HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOopMUPOBAHHOCTb POCCUUCKON TPaKTaHCKOW MICHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY M HACTOAIIEMY POCCUHCKON MaTEMATUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTUKEHUSAM POCCUMCKMX MATEMAaTUKOB U POCCUUCKON MAaTEMATUUECKOU IIKOJIbI,
MCITOJIb30BAHUE ITUX JOCTIKCHUN B IPYTUX HayKaX, TEXHOJOTHUAX, chepax
SKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JTyXOBHBIX IIEHHOCTEN POCCUIICKOTO Hapoia, ChOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO MTOBEICHUS, CBA3aHHOI'O C MPAKTUYECKUM
MPUMEHEHUEM JTIOCTUKEHUM HAYKHU U ICATCIBHOCTHIO YUYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TIOCTPOCHHUE YCTOMUHUBOTO OYIyIIETo;

4) 3cTeTHYECKOE BOCIUTAHHE:

3CTETUYECKOE OTHOIIEHUE K MHUPY, BKIIFOUAsk 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, PEIICHHH, pACCyKICHUN, BOCTPUUMYHBOCTD
K MaTEMaTUYECKUM acCIleKTaM pa3jWyHbIX BUJOB UCKYCCTBa;

5) pusuveckoe BoCIUTAHHE:

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHATh MAaTEMATHICCKUE 3HAHMS B
MHTEpecax 3JI0pOBOro U 0e30MmacHoro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3710pOBOE NMUTAHUE, COAUTAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTJIbIXa, PEryJsipHas PU3NYECKasi aKTUBHOCTB), PU3NUECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHON IEITENBHOCTBIO;

6) TpynoBOe BocniuTaHMe:

TOTOBHOCTh K TPY/AY, OCO3HAHHE IICHHOCTH TPYI0TI00US, HHTEPEC K
paznuuHbIM chepam mpodeccroHaTbHON AeATeTbHOCTH, CBI3aHHBIM C
MaTeMaTUKOU U €€ MPUIIOKEHUSIMH, YMEHUE COBEPIIaTh OCO3HAHHBIA BHIOOD
Oyyrieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHBI,
TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY 00pa30BaHUIO U



caM000pa30BaHUIO HA MPOTSHKEHUH BCEH )KU3HU, TOTOBHOCTHh K aKTUBHOMY
YYAaCTHIO B PELICHUH MPAKTUYECKUX 33]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTH IKOJIOTHYECKON KYJIbTYPhl, TOHUMAaHUE BIUSHUS
COLMAIBHO-3KOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE ITPUPOAHOM U COLMATBHOU
Cpelibl, 0CO3HAHUE TI00ATBHOIO XapaKkTepa KOJIOTHYECKUX MPoOJIeM, OpUEHTAIUS
Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUMU JIJIs1 peIIeHus 3a1a4 B 00JacTu
OKPYXarUIEN CpeJibl, INIAHUPOBAHUE MOCTYNKOB U OLIEHKHA NX BO3MOKHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hopMHUPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAKTUKH, TOHUMaHUE
MaTeMaTU4YECKON HAyKH Kak cephl YEIOBEUECKON NEATETHHOCTH, ITATIOB €€
Pa3BUTHA U 3HAYUMOCTH ISl PA3BUTHUS IUBUIM3ALIMH, OBJIAJICHHUE SI3bIKOM
MAaTEMATHUKH U MAaTEMaTUYECKON KyJIbTYPOU KaK CPEICTBOM MO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENBCKYIO IESITENbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBJISITh M XapaKTEPU30BaTh CYLIECTBEHHBIE TPU3HAKU MATEMATUUYECKUX
00BEKTOB, MOHATUH, OTHOIICHUIN MEXTy MOHATUSIMH, POPMYIUPOBATH
ompeesieHUs IOHATUM, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCUUKaIni,
OCHOBaHUS [ 000OIIEHUS M CPABHEHHUSI, KpUTEPUU ITPOBOJAUMOTO aHAIN3a;

BOCIIPUHUMATh, GOPMYIUPOBATH U MTPEOOPA30BHIBATH CYKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIAITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS
B (pakTax, MTaHHBIX, HAOIOICHUIX U YTBEPKICHUSX, IPEIaraTb KPUTEPUHN IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW U IPOTUBOPEUN;

JenaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUCHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENBHO JJOKA3aTENbCTBA MATEMATUUECKUX YTBEPKACHUM
(IpsiMbIE ¥ OT MPOTUBHOTO), BRICTPANBATh apPIyMEHTALIMIO, IPUBOAUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBO/IBI;

BBIOMPATH CIIOCOO pelieHus yueOHOU 3a1auu (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BRIOMPATHh Han0O0JIee MOAXOASAIINNA ¢ YIETOM
CaMOCTOSITEJIbHO BBIJEJICHHBIX KPUTEPUEB).

basoBble uccienoBare/bcKue 1eiicTBUA:



HCIIOJIb30BaTh BOMPOCHI KAK MCCIIEI0BATENIbCKUM HHCTPYMEHT TO3HAHMUS,
(bopMyIpOBaTh BONPOCH, (PUKCUPYIOIIKE TPOTUBOPEUHE, MPodIeMy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMHUPOBATH TMIOTE3Y, ApPTYMEHTUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEJOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4eckoro o0ObeKTa, IBJIICHHUs, ITpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENILHO (hOPMYIHPOBATH 0OOOIIEHUS U BHIBOJIBI IO pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOIEHUS, HCCIIEI0BAaHUs, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTAaTOB, BBIBOJIOB U O00OIIEHU;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, A TAK)KE BbIIBUTATh
MPEANOJIO0KEHNS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBIISITH A€UIIUTH HHPOPMAILIUU, JTAHHBIX, HEOOXOIUMBIX /ISl OTBETA Ha
BOIIPOC U IS pELICHUS 3a]1a4H;

BBIOMPATh NH(POPMALIMIO U3 UICTOYHUKOB PA3IMYHBIX TUIIOB, AHAJIU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHGOPMAIIHIO PA3THYHBIX BUIOB U
dbop™m npeacTaBICHUS;

CTPYKTYPHUPOBATh HHPOPMALIKIO, IPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATh TpaUuecKy;

OLIEHMBATh HaAEKHOCTh HH(OPMALIUK IO CAMOCTOSATEIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMmyHuKaTHBHBbIE YHHBeEpPCaJbHbIe YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHUMATh ¥ JOPMYITHPOBATH CY>KJICHHUSI B COOTBETCTBUH C YCIIOBHSIMH U
1eIIMHU OOIIEHNs, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX ¥ TUCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS IO X0y PEIICHUS 3a/1a4H,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B X0/JIe 00CYKJICHHS 3a7aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaEMOM TEMBI,
MpOOJIEMBI, PEIaeMOl 3a/1a4uH, BHICKA3bIBATh UJICH, HAIICIICHHBIC HA TTOWCK
PEIICHHS, COMTOCTABIATH CBOM CYXKICHUS C CYKICHUSIMU IPYTUX YIACTHHKOB
nuajora, 0OHapyKUBaTh Pa3Inuue U CXOJICTBO MO3UIIUMA, B KOPPEKTHOM dhopme
(GhOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yIbTAThI PEIICHUS 3aa4H, SKCTICPUMEHTA, UCCICAOBAHMS,
MPOEKTa, CAMOCTOSITEIHHO BHIOUPATh (JOPMAT BBICTYTUICHUS C YIETOM 33124
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTAaBJISATH IJIaH, AITOPUTM PEIICHUS 3a]]a4M, BBIOUPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTHUPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

BIIAJICTh HABBIKAMU MTO3HABATEILHON PE(IIEKCUU KaK OCO3HAHMSI
COBEPIIAEMBIX IEUCTBUI U MBICTUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB, BIA/IETh
crnocobaMu caMOIPOBEPKH, CAMOKOHTPOJIS ITPOLIecca U Pe3ysibTaTa pelieHus
MaTeMaTHUYEeCKOM 3aJ1auu;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh TP PEIICHUH 3a]1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEITLHOCTh HA OCHOBE HOBBIX 00CTOSATEILCTB, JaHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa €U U YCIOBUSIM, OOBSICHATh IPUUHUHBI
JOCTKEHUS WU HEJOCTUKEHUS PE3YNIbTATOB JIEATEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEIBHOCTD:

MIOHUMAaTh U UCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBU Ty JIbHOU
pabOThI MPU PENICHUH YYEOHBIX 3a7a4, TPUHUMATH 11€71h COBMECTHOU
NEeSTENbHOCTH, TUIAHUPOBATH OPTraHU3aIMI0 COBMECTHOM pabOoThl, pacTIpeeIsITh
BUJIBI PabOT, TOTOBAPUBATHCS, OOCYKIATh MPOLIECC U Pe3yJIbTaT pabOThI,
00001aTE MHEHUSI HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPYNMNOBBIX (hopMax paboThl (00CYKaeHUsI, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOTHI U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C IPYTMMHU YI€HAMU KOMaH/bl, OLICHUBATh
KaueCcTBO CBOEr0 BKJIAJla B OOIIUIA MPOIYKT MO KPUTEPUIM, CPOPMYITHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICUCTBUS.

NPEAMETHBIE PE3YJIBTATDI

K koniy 10 kiaacca oOyJaromuiicss Hay4uTCs:

e CBOOOJIHO OIIEPUPOBATH OCHOBHBIMU MOHATUSIMU CTEPEOMETPUU TIPU
pelIeHnH 3aa4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUM;

e TPUMEHATHh AKCMOMBI CTEPEOMETPHUU U CJIEJICTBUS U3 HUX MPU PEIICHUN
TCOMETPUYECKHUX 3a]1a4;

e KJIACCH(UIIMPOBATH B3aUMHOE PACTIONOKEHHE MPSMBIX B TIPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTENW B IPOCTPAHCTBE;

e CBOOOJIHO OMEPUPOBATH NOHIATHUSIMU, CBA3aHHBIMU C YTIIAMU B
MPOCTPAHCTBE: MEXITY MPSIMBIMU B IPOCTPAHCTBE, MEXKIY MPSIMOM 1
IJI0CKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHUSIMU, CBA3AHHBIMA C MHOTOTPAHHUKAMU;



e CBOOOIHO paclo3HaBaTh OCHOBHBIE BH/Ibl MHOTOI'PaHHUKOB (TpU3Ma,
nupamua, NpsSMOYTOJIbHBIN Mapaiesaenunen, Kyo);

e KJIAacCHU(PUIMPOBATH MHOIOTPAaHHUKHU, BEIOMpPAst OCHOBAHUS IS
KJ1IaccuuKaIuu;

e CBOOOIHO ONEPUPOBATH NOHATUSMH, CBA3aHHBIMH C CEYCHUEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO;

e BBINOJHATH NapajuiesIbHOE, [IEHTPAIbHOE U OPTOrOHAJILHOE
MPOEKTUPOBaHKE QUTYP HA IIOCKOCTh, BHIMOJIHATH U300paskeHUsT GUTyp
Ha IUIOCKOCTH;

e CTPOUTH CEUEHUS] MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJIAMH, BBIIOJIHATh
(BBIHOCHBIE) IJTOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOLIA/IA IOBEPXHOCTEN MHOTOIPAaHHUKOB (MIpH3Ma,
nupamMuzia), TeOMETPUUYECKUX Tell C TpUMEHEHUuEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHATUSAMU: CHMMETPUS B IPOCTPAHCTBE, LIEHTD,
OCbh U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUU
burypor;

e CBOOOJIHO OTIEPUPOBATH MOHITUSIMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH JACUCTBUS HaJ BEKTOPAMH;

e pemarh 3a7a4M Ha JOKA3aTeJbCTBO MaTEMATUYECKUX OTHOILIEHUN U
Hax0XJICHUE T€OMETPUUECKUX BEIIMYUH, TPUMEHSISI U3BECTHBIE METOIBI
IIPU pELIEHUU MAaTEMATUYECKUX 3314 MOBBIIIIEHHOTO U BHICOKOT'O YPOBHS
CIIOHOCTH;

e IIPUMEHATH NIPOCTEUIINE TPOrPAMMHBIE CPEJCTBA U JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e H3BJEKaTh, MIPeOOPa30BbIBATh U UHTEPIPETUPOBATH HHPOPMALIHMIO O
MPOCTPAHCTBEHHBIX FT€OMETPUUYECKHUX (DUTYpax, NPEICTABICHHYIO Ha
4yepTekax U pUCyHKax;

e TMPHUMEHATH NOJYUYCHHBIE 3HAHHS HA IPAKTUKE: CPABHUBATH U
aHAIM3UPOBATh peajbHbIE CUTYAllH, TPUMEHSATh U3YUEHHbIC TOHSATHUS B
MpolLiecce MOMCKA PEHIEHUs] MaTEMAaTUYECKU C(HOPMYITMPOBAHHOM
po0JieMbl, MOIETTUPOBATh peajbHble CUTYallMU Ha SI3bIKE T€OMETPHH,
HCCIIEI0BATh MOCTPOEHHBIE MOJAENH C UCII0JIb30BAHUEM T€OMETPUUECKUX
MOHATUHN U TEOPEM, anmnapara aareOpsbl, peaTh NPpakTUYECKUe 3aauH,
CBSI3aHHBIEC C HAXOKJEHUEM F€OMETPUUYECKUX BEIUYHH;

e UMETh NPEJCTABICHUS 00 OCHOBHBIX 3TAIax pa3BUTHs FT€OMETPHUH KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiaacca oOy4Jaromuiicss HAy4uTCs:



CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBSI3AHHBIMU C IIMJIMHIPUIECKOM,
KOHUYECKOHN U chepruIeCcKOi MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI

MOy YEeHHUS;

OIepUPOBATh NOHATHUIMH, CBA3AHHBIMU C TE€JIaMH BPAILECHUS: [IWIUHIPOM,
KOHYCOM, c(pepoii u mapom;

pacrno3HaBaTh Teja BpaleHus (LWIUHAP, KOHYC, cepa u map) u
OOBSACHATH CIIOCOOBI OJIYYEHHUS TeJl BPAlCHUS;

KJIaCCU(PHUIIMPOBATh B3aUMHOE PacIoNOkeHUe c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYUHBI 3JIEMEHTOB MHOTOIPAHHUKOB U TEJI BPAILICHHUS,
00BEMBI U IUIOIIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BpallleHHUS,
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYI;

CBOOOJIHO ONEPUPOBATH MOHATUAMHU, CBSI3aHHBIMU C KOMOMHALUSAMU TEN
BpaIeHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B chepy u
ONMMCAHHBIA 0KOJIO chepsl, chepa, BlIMCaHHAS B MHOTOTPAHHUK UJTU TEJIO
BpaICHUS;

BBIYKCIIATh COOTHOLUEHUS MEXY IJIOIIAIMU MOBEPXHOCTEN U 00BbEMaMHU
IMOJIOOHBIX TET;

M300pakaTh U3ydaeMble GUTYPHI, BHITTOIHSITH (BBIHOCHBIE) MJIOCKUE
YepTEekKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPAILCHUS;

W3BJIEKATh, MHTEPIIPETUPOBATH U MPE0OPA30BHIBATH HHPOPMAIIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpaX, MPECTABICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJTHO OIEPUPOBATH IMMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OINEpallii HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT;
pemaTb reOMETPUYECKHE 3a7a4l Ha BHIYMCIICHUE YTIIOB MEXIY MPSMbIMU
Y TUIOCKOCTSIMHM, BBIYMCIIEHHE PACCTOSIHUM OT TOYKH J0 MJIOCKOCTH, B
LIE€JIOM, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PELICHNH;
CBOOOJTHO OTIEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C JIBM)KCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;

BBITIOTHSATH U300pa’KEHHSI MHOTOTPAaHHUKOB U TEJ BpAIllCHUS TIPU
MapajyIeIbHOM NIEPEHOCE, LIEHTPAJIbHOW CUMMETPUH, 3€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOI'PAHHUKOB U TEJl BPAIICHUsI: CEUSHUSI LIJIMHpA
(mapaJuienbHO U NEPIEHIUKYJIIIPHO OCH), CEUCHUS KOHyca (apaiesibHbIe
OCHOBAHMIO U MPOXOSLIUE YepE3 BEPILINHY ), CEUEHUS 11apa;
MCITI0JIb30BaTh METO/IbI TOCTPOCHUS CEUCHUI: METO/I CJIEIOB, METO/T
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKA3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

MPUMEHSTH TeOMETpUYEeCKre (DAKTHI JJIsl PELICHUSI CTEPEOMETPUUECKUX
3a/1a4, MPEANOoNIararouIuX HECKOJIbKO AroB PEIICHUS, ECIU YCIOBHS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelIaTh 3a/1a4i Ha JOKA3aTeIbCTBO MATEMATUYECKUX OTHOLIEHUMN U
HaxX0XJICHUE TEOMETPUUECKUX BEJINYUH;

MIPUMEHATH TPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAITUOHHBIE
CHUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1a4;

MIPUMEHATH MTOJYYEHHbIE 3HAHUS HA NPAKTUKE: CPABHUBATD,
aHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIE CUTYAlLINH, IPUMEHSATHh U3yYCHHBIC
MOHSTHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MOUCKA PEIICHUS
MaTteMaTU4ecKku chOpMyJIUPOBAHHOU MPOOIEMBI, MOJIETUPOBATH
pealbHbIE CUTYalMH Ha A3bIKE TEOMETPUHU, UCCIEA0BATH TOCTPOEHHBIE
MOJEH C UCIIOJIb30BAHUEM T€OMETPUUECKUX MTOHATUN U TEOPEM,
amnmapara ajareOphbl, peiaTh NPaKTUYECKHUE 3a/1aui, CBSI3aHHbBIC C
HAXO0XJICHUEM F'€OMETPUUECKUX BEIIUYNH;

UMETh MIPEICTABICHUSI 00 OCHOBHBIX 3Talax pa3BUTHS TEOMETPUU KaK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMblI Bcero Konrponbnpie | - lpaxtireckie o0pa3oBaTebHbIE
padoThI padoThI pecypest
1 Bsenenue B ctepeoMeTpuio 23 1
) B3aumHoe pacnonoxeHue NpsiMplx B 6 I
IIPOCTPAHCTBE
3 [TapaaenbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHnmfynﬂpHOCTL NPSIMBIX U 25
IUIOCKOCTEN B MPOCTPAHCTBE
VYTIIIBI M pacCcTOSHUSA 16 1
MHororpaHHuKu 7 1
BexkTops! B IpocTpaHCTBE 12
2 HOBTOPGHI/IC, 00o011eHne U cucTeMaTH3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHMe pa3/iejioB U TeM (ungposBbie)
Ne m/m NMPOrpamMMbl Bcero Konrpoab bt TpakTuteckue o0pa3oBaTe/ibHbIE
e padoThbl padoThI pecypesI
1 AHanuTHYEeCKask FEOMETPHUS 15 1
) [ToBTOpeHwue, 0606meHI:Ie u 15 1
cUCTEeMaTU3alus 3HAHUU
3 OO6BEM MHOrOrpaHHUKa 17 1
4 Tena BpaieHus 24 1
5 [Tnomaay moBEpXHOCTH U OO0BEMBI 9 |
KPYTJIbIX TEJ
6 JIBUKeHUA 5 1
. [ToBTOpEHME, 0606meHI/vIe u 17 )
cucTeMaTu3alus 3HaHUM
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIJIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHH
s

JIEKTPOHHBIE
nmuppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

OcHoBHbIE TIpaBUiIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, MapaljIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

[TonsiTus cTepeoMeTpun: TOUKa, Mpsimas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBuUIia U300pakKeHUS Ha PUCYHKE
IIJIOCKOCTH, MapaUICIIbHBIX NPAMBIX
(0Tpe3KoB), cepeIMHbI OTpe3Ka

[lonsTus: nepecekarouiyecs MIOCKOCTH,
IepeceKaroImecs npsiMasi ¥ IIoCKoCTh;
MIOJIyIPOCTPAHCTBO

[TonsaTHs: nepecekaroecs MIOCKOCTH,
IepeceKaroImecs npsimasi 1 IiI0CKOCTb;
MOJIYTIPOCTPAHCTBO

MHoOTOrpaHHHUKH, U300paKEeHNE
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHUKH, U300pakeH1e
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPUHN U NIEPBBIE




CICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CIIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIE
cienctBus u3 HUX. CriocoObl 3aaHus
MPSAMBIX U IJIOCKOCTEN B IMIPOCTPAHCTBE.
O603HaueHus NPSAMBIX U IUIOCKOCTEN

10

N300pakeHne ceueHuil nmupaMuapl, Kyoa u
MIPU3MBI, KOTOPbIE MIPOXOIAT Yepe3 X
pé6pa. U3o0paxkeHune nepeceueHus
IIOJIyYEHHBIX III0CKOCTeH. PackpammBanue
MOCTPOCHHBIX CEUCHHI Pa3HBIMH [IBETAMH

11

N300pakeHne ceueHuil nmupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pEbpa. M3o0pakeHne nepecedcHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpariBanue
MMOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

12

N300pakeHue ceueHuit mupaMusipl, Kyoa u
MPU3MBI, KOTOPbIE IPOXOIST Yepe3 UxX
pEbpa. M3o0pakeHne nepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpariiiBanue
MMOCTPOCHHBIX ceueHuu Pa3HbIMU LIBETAMU

13

N300pakeHne ceueHuit mupaMusipl, Kyoa u
MPU3MBI, KOTOPbIE IPOXOIST Yepe3 UX
pEbpa. M3o0paskeHne nepecedeHus
MOJTYYEHHBIX TUIOCKOCTeH. PackpamninBanue
MMOCTPOCHHBIX ceueHun Pa3HbIMHU LIBETAMU

14

MeTton crnefioB [Tl IOCTPOCHHUSI CEYSHHI




15

Meroa cnenoB A IOCTPOEHUS CEUEHUN.
CBoiicTBa nepeceyeHui MPAMbIX U
TUIOCKOCTEMN

16

Merton cinenoB sl HOCTPOCHUS CEYEHUM.
CpoiicTBa nepeceyeHuil IpsIMbIX U
IUIOCKOCTEM

17

[TocTpoenue ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEIKEH 1 3aMHCh I1aroB
MMOCTPOCHUS

18

[Toctpoenue ceyenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3ganue
BBIHOCHBIX ‘-IepTe)KefI U 3aI1iMCh 111aroB
MTOCTPOCHHUS

19

[Toctpoenue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh I1aroB
IIOCTPOEHUS

20

ITocTpoenue ceuenuii B mupamuse, Kyoe
o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh I1aroB
IIOCTPOEHUS

21

[ToBTOpenue mianumerpuu: Teopema o
MPOMOPLHOHANBEHBIX 0Tpe3kax. [logodue
TPEYTOJIbHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Memnemnasa. PacueTsl B ceueHnax Ha
BBIHOCHBIX YepTexxax. Mcropus pa3Butus




TUIAHUMETPUHU U CTCPCOMCTPUHN

23

Kontponbnas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsMbIx B
npoctpaHcTBe. CKpelBaroIuecs
npsmsble. [IpusHaky cKkpemuBaronmxcs
npsaMeIx. [lapamiensHbie npsMbIe B
IIPOCTPAHCTBE

25

TeopeMa 0 CyILIeCTBOBAHUU U
€IMHCTBEHHOCTH IPSIMOU MapajuIeIbHON
JAHHOM NPAMOU, IPOXOASAILEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
psAAMoOH. JIeMMa o0 nepecedeHun
MapaJUIEIbHBIX MPSAMBIX IJIOCKOCTBIO

26

[TapamiensHOCTB Tpex npsMbIX. TeopeMa o
TPEX MapajuleIbHbIX NPSAMBIX. Teopema o
CKPELIUBAIOIINXCS MTPSAMBIX

27

[TapannenbHOe IPOEKTUPOBAHUE.
OcHOBHbBIE CBOWCTBA MapajlIeIbHOTO
MpOEeKTHpOBaHus. M300paxeHne pa3HbIX
¢uryp B napajsienbHON NPOESKIUU

28

LlenTpanbHas npoekius. Yo ¢
COHAIPABJICHHBIMU CTOPOHAMHU. YTOJI
MeX1y IPSIMBIMU

29

3aaun Ha JOKA3aTeEILCTBO U
HCCIEI0BaHNeE, CBI3aHHEIE C
PacCIOJIOKEHUEM TIPSIMBIX B IPOCTPAHCTBE

30

[TonsATHA: MapauIeTIbHOCTD MPSIMOMN U




IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
MapAJUIEIBHOCTH IIPSIMON U TUIOCKOCTH.
CpolicTBa napajuIenbHOCTH NPSMOM U
IJIOCKOCTH

31

F€OM€TpI/I‘ICCKI/I€ 3aJa4i Ha BBIYUCJIICHUC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C
napajlyICJIbHOCTBIO ITPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

32

[TocTpoenue ceueHust, MPOXOISIIETO Yepe3
JTAHHYIO TIPSMYIO Ha YepTekKe U
MapajjIeIbHOTO IPyrou npsamoi. Pacuér
OTHOILICHU I

33

[TapamienbHas npoeKkuus, IPUMEHEHNE
U1 IOCTPOEHHUS CeYeHUH Ky0a U
napauienenuneaa. Ceoncraa
napaieNIeue1a ¥ MpU3MbI

34

[TapannensHele miockocty. [pusHaku
NapajuIeIbHOCTH JBYX IUNIOCKOCTEN

35

Teopema o mapannenbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH, TPOXOASILEH
yepe3 TOUKY, He IPUHAAJIEKAILYIO TaHHON
IUIOCKOCTH U CJICACTBHSA U3 HEeé

36

CaolicTBa napajuienbHbIX IJIOCKOCTEN: O
MapaJUIEIBHOCTH IIPSIMBIX NIEPECCUEHUS
IIPHU [IEPECEUEHUN [IBYX I1apaJUICIIbHBIX
IIOCKOCTEN TPEThEN

37

CBoiicTBa mapauIeNIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapajieIbHbIX MPSMBIX,




3aKITIOYEHHBIX MEXTY ITapauIeIbHBIMH
TUIOCKOCTSIMH; O TIEPECEUCHHUHN TIPSIMOIA C
JBYMS TIApAIIJICITEHBIMU IIOCKOCTSIMHU

38

[ToBTopenwue: Teopema I[udaropa na
IJIOCKOCTH

39

[loBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuienenumnea

41

Brraucnenue ainvH OTPE3KOB B KY66 n
pAMOYT'OJIbHOM IapaJUICIICTIMIIC/IC

42

[lepneHIuKyISIpHOCTD NPSMOM U
mnockoctu. [Ipu3Hak
MEPIEeHIUKYIIPHOCTH TIPSIMON U
IJIOCKOCTH

43

[lepnieHqUKYIAPHOCTD NPSMOM U
mwiockocTy. [Ipusnak
MEPIEHANKYISIPHOCTH MIPSMOHN U
IJIOCKOCTH

44

Teopema o CyIlIeCTBOBAaHUH U
€IMHCTBEHHOCTH MPAMOM, NPOXOASIIEH
yepe3 TOUKY MPOCTPaHCTBA U
MEPIECHANKYISIPHON K MIIOCKOCTH

45

[InockocTH U neprIeHIUKYIAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

46

[InockocTH U nepreHIUKYIIAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

47

[lepneHuKkymsip ¥ HAKJIOHHAS.




[TocTpoenue neprneHauKyIsipa U3 TOYKUA Ha
MPSIMYIO

[lepnieHqUKyIISIp U HAKJIIOHHAS.

48 ITocTpoeHne nepneHauKyIsapa U3 TOYKH Ha
MPSIMYIO

49 TeopeMa 0 TpEX NEepHEeHAUKYIIApax
(npsiMasi u oOpaTHas)

50 TeopeMa 0 TpEX NEpHEHIAUKYIIApax
(npsimast 1 oOpaTHast)

51 Yron Mexay CKpeInBaOIUMUCS
MPSIMBIMU
[Tonck nepneHAUKyYJIIAPHBIX MPSMBIX C

52 MOMOIIBIO IEPIIEHIUKYIISIPHBIX
IJIOCKOCTEN

53 OpToroHajibHOE TPOEKTUPOBAHKUE
[Toctpoenue ceueHuit kyda, MpU3MBL,

54 MPaBUWIBLHON NUPAMHUJIBI C TTOMOUIBIO
OpPTOTOHAJIBHOU MPOEKIIUH
[TocTpoenue ceuenuii Kyoa, IPU3MBI,

55 [IPaBUJIILHON MUPAMUJIBI C TIOMOIIBIO
OpPTOTOHAJIBHOU MPOEKIIUH
CuMMeTpHst B IPOCTPAHCTBE

56 OTHOCHUTEIBHO IIockocTH. [lockoctn
CUMMETpPUI B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHuKyJIApHOCTH MPSIMOU U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUHN

53 [IpaBuBHBIE MHOTOTPAaHHUKH. Pacyér

paCCTOHHI/Iﬁ OT TOYKH A0 IINTOCKOCTHU




59

IIpaBunbHBIE MHOTOTpaHHUKH. Pacuér
paccTOSTHUM OT TOYKHU J0 IITIOCKOCTH

60

Crioco0bl OMyCTUTh NEPIEHAUKYJIISAPDIL:
CHUMMETPHS, CIIBUT TOYKH IO
MapajuIeIbHON IPSIMON

61

CaBur 1o HenapauienbHON IPSIMOH,
M3MEHEHUE PACCTOSHUN

62

Konrponbnas padora "B3anmuoe
pacroyio’keHue MPsIMbIX U IMJIOCKOCTEN B
npoctpaHcTae”

63

[ToBTOpEHUE: yroy Mex 1y NpSIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

[ToBTOpEHME: Yroa MEKIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

FGOMeTpI/I'-IeCKI/Ie METOJABI BBIYUCIICHUA
yrjia MCXKAY IIPAMBIMHA B MHOTI'OI'paHHHUKax

66

JIByrpanHbIi yroy. CBOMCTBO JIMHENWHBIX
YIJIOB ABYTPAHHOTO yTia

67

[lepnenukynsipusie maockocTH. CBONCTBA
B3aWMHO NEPHEHIUKYJIAPHBIX MIIOCKOCTEN

68

[Ipu3Hak nepneHauKyJISpHOCTH
IIJIOCKOCTEH; TEOpeEMa O NMPSMOU
IIEPECEYCHU IBYX IIJIOCKOCTEN
MEPIEHANKYJISIPHBIX TPEThEH IIIOCKOCTH

69

[IpssmMoyronbHbBIN Tapasuiesenunes; Kyo;




HU3MCPCHMU, CBOMCTBa MpAMOYT'OJIBHOI'O
napajjicjacnuicaa

70

Teopema 0 qMaroHany NpsAMOYTrOJIbHOTO
napajJiesIenunea u cieJCcTBUe U3 Heé

71

CrepeomeTpuuecKie U MPUKIIATHbIE
3aJ1a4M, CBA3aHHbBIEC CO B3aUMHBIM
pacmooKEHUEM NPSIMBIX U TUIOCKOCTH

72

[loBTOpEHME: CKPELIUBAIOLIUECS NPSMBIE,
napasJiesibHble TUIOCKOCTH B CTaHJIapPTHBIX
MHOTOTpaHHHUKaX

73

Hapa HnapaJiiCJIbHBIX IUIOCKOCTEH Ha
CKPCHINBAIOMIUXCA TPAMBIX, PACCTOSHHNC
MCXKAY CKPCIIHNBAOIIUMHCA TTPSIMBIMUA B
MPOCTBIX CUTyalluAX

74

Paccrosaue oT ToUKH 10 IIJIOCKOCTH,
PacCTOSIHUC OT HpﬂMOfI J0 IINIOCKOCTH

75

Brrunciienre pacCTosTHUN MEXITY
CKPENTUBAIOIIUMHUCS TIPSIMBIMH C
MTOMOIIBIO IEPIIEHANKYISIPHON TIOCKOCTH

76

TpéxrpaHHbIil yTroy, HEpaBeHCTBA IS
TpexrpaHHbIx yrioB. Teopema [ludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB ISl
TPEXTPAHHOIO yIJIa

77

DNeMEeHTHI CPePUIECKO TEOMETPHH:
reoJIe3n4YecKue JIMHUU Ha 3emiie

78

Konrponsnas padora "Yrisl u
paccrosiHus"

79

Cucremaru3zanus 3HaHu#N "MHOTOrpaHHUK




U €70 DIIEMEHTHI"

[Inpamupa. Buael mupamun. IpaBunbsHas

80 1
nupamMua

’1 [Ipusma. IIpsAmast ¥ HAKJIOHHAS IPU3MBI. 1
[IpaBunbpHas npuzma

22 [IpssMo#t napanenenunen, 1
PSMOYTOJIbHBIN Mapasuienenunesn, Kyo

23 Beinykisle MHOrorpanauku. Teopema |
Olinepa
Beinykisle MHOrorpanauku. Teopema

84 Oiinepa. [IpaBriibHBIE U TOJTyIIPaBUIIbHBIE 1
MHOTOI'PaHHUKH

85 KonTponbnas padora "MHororpanHHuku" 1

26 [lonsiTHEe BEKTOpa Ha IJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocTh BEKTOpPOB 1

89 [TpaBumno mapamienenurnena 1

90 YMHOK€EHUE BEKTOpa Ha YUCIIO 1
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEXKAINX B OJHON 1
IJIOCKOCTH

92 CkansipHoe Npou3BeACHUE 1

93 Brruncnenue yriia Mexay BEeKTOpaMu B |
IIPOCTPaHCTBE

94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1




96 [Ipocretinue 3aa4u ¢ BEKTOpaMu 1
97 [Ipocreiimume 3ana4n ¢ BEKTOpaMHU 1
98 O06o00111eHre U cUcTEeMaTU3aIMs 3HAHUI 1
99 O06001IeHre u cucTeMaTu3alus 3HaHu| 1
100 HroroBast koHTpobHas paboTa 1
101 HroroBas koHTpobHAs paboTa 1
102 O06o00111eHre U cCUcTEMaTU3AIIMs 3HAHUIA 1

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




11 KIIACC

Kosnn4yectBo 4yacos i DJIEKTPOHHBIE
ara
undposbie
Nen/m | Tema ypoka Konrpoabubie | Ilpakruuyeckne | H3yYeHH
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI b
pecypchl

1 IToBTOpenue TeMsl "KoopauHaTel BEKTOpa |

Ha TJIOCKOCTH U B MPOCTPAHCTBE"
) IToBTOpenue temsl "CkansipHoe 1

IIPOU3BENIEHUE BEKTOPOB"
3 [ToBTOpenue Tembl "Beruucienue yria |

MEX/1y BEKTOpaMHU B IIPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE TPAMOMH, |

MPOXOISIIECH Yepe3 B TOUKH"
5 YpaBHEHHE TOCKOCTH, HOPMAJIb, |

ypaBHEHHE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHUE TIOCKOCTH, HOPMAJIb, |

aBHEHHE IJIOCKOCTU B OTPE3KAX

y
7 BekropHoe nmpousseneHue 1
2 JIuHeiiHble HEPABEHCTBA, JTMHEHHOE |

MIpOrpaMMHUpOBaHUE
9 JIuHeiiHble HEPABEHCTBA, JTMHEHHOE |

[IPOrpaMMHUpPOBAHUE
10 AHanutnyeckue METobl pacuéra yria |

MEX/1y NPSIMbIMU B MHOTOI'PaHHUKAX
1 AHanutnyeckue METobl pacuéra yria |

MEXy TUIOCKOCTSIMA B MHOTOIPaHHUKAX




®opmyna pacCTOSHUS OT TOUKH J10

12 IUIOCKOCTH B KOOpAMHATaX

13 HaxoxpaeHnue paccTosiHUI OT TOUYKH 10
IUIOCKOCTH B KyOe

14 Haxoxpaenue paccTosiHUI OT TOUYKH 10
IUIOCKOCTH B IIPABUJIIbHOW TUPAMU/JIE

15 KonrponbHas padora "AHaiuTHueckas
reomeTpus”

16 CeueHysi MHOTOIPaHHUKOB: CTaHIapTHbIE
MHOT'OTPaHHUKHU

17 CedeHunst MHOTOTPAHHUKOB: METOJI CJIEA0B
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbIE

18 IIJIOCKOCTH, TEPECEYEHUs MPSMBIX U
IIJIOCKOCTEMN

19 [TapanienbHble NPsIMbIE U TUIOCKOCTH:
napauiesIbHbIe CEYEHMSI

20 [TapanienbHble NIPsIMbIE U TUIOCKOCTH:
pacy€T OTHOLICHUIN
[TapannenbHble NPsAMBIE U IUIOCKOCTH:

21 YTIIBI MEXKY CKPELIMBAIOIIUMUCS
IPSIMBIMU
[lepnieHuKyNsIpHBIE IPSIMBIE U

” IUIOCKOCTH: CTaHJAPTHBIE Mapbl
NEPIEHIUKYJIAPHBIX TUIOCKOCTEH 1
IPSIMBIX, CHMMETPUHA MHOTOTPaHHHUKOB
IlepnienuKyNApHBIE IPSIMBIE U

23 IJTIOCKOCTH: TEOpEMaA O TPEX

MePIEeHIUKYIIpax




24

[lepnienquKyNsIpHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS UIUH B
MHOTOTpaHHHKaX

25

[ToBTOpEHME: TIOMIAAN
MHOTOYTOJILHUKOB, (POPMYJIBI JISI
IJI0IAJeH, COOOpaKEHUS O 100U

26

[ToBTOpEenue: miomanu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI JISI
TJI0MIAJIEH, COOOPaKEHUS TTIO100US

27

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
TJIOIIAJIEH, COOOpaKEHUS TTOJ00US

28

[Iomaau ceyeHnii MHOTOTPaHHUKOB:
IJIOILA I TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaXKECHHSI TOT00MS

29

[Tnomaau ceyeHnii MHOTOTPaHHHUKOB:
IUIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaXKeHHsI TOA00MS

30

Kontponbras padota "[loBTopeHue:
MHOTOTPaHHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

31

O065BEM Tena. O0BEM IPSIMOYTOJILHOTO
napaJiesienunea

32

3anaun 00 yaBOCHHHU Ky0a, O KBaJparype
Ky0a; 0 TPHUCEKINH yria

33

CrepeoMeTpuyecKue 3ajauu, CBSI3aHHBIE C
00BEMOM TMIPSIMOYTOIILHOTO
napajuiesenunes1a




HpI/IKJ'IaI[HLIe 3aJa4u, CBA3aHHBIC C

34 BBIYUCIICHHEM 00BEMA MTPSIMOYTOJIBHOTO
napajienenumnena

35 O06BEM TPSIMOIA TPU3MBI

36 CrepeoMeTpuyecKue 3aJjauu, CBI3aHHBIE C
BBIUMCIIEHUEM 00BEMOB TIPSMOM MTPHU3MBI

37 [IpuknagHeie 3aa4n, CBsI3aHHBIE C
00BEMOM TMIPSIMOM TPU3MBI
Brruucienne 06EMOB Tell C TOMOIIBIO

38 onpenenéHHoro uHTerpana. Oobém
HaKJIOHHOW MPU3MBI
Boruncnenne 00bEMOB TeN ¢ TOMOIIIBIO

39 onpenenéHHoro uHTerpana. Oobém
MpamMubl

40 dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BEMOB NUpamMuJL ¢ OOLIUM YIIIOM

41 ®opmyna 00bpéMa nupamuiel. OTHOIIEHHE
00BEMOB NUpamMuJl ¢ OOLIUM YIJIOM

47 CrepeoMeTpuyecKue 3ajjauu, CB3aHHBIE C
00bEMaMU HAKJIOHHOM MTPU3MBI

43 CrepeomeTpHuuecKkue 3aJjauu, CBSI3aHHbIE C
00BEMaMH TUPaMUIBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHLIE ¢ 00HEMOM HAKIIOHHOM
MIPU3MBbI

45 [Tpuknagueie 3agaun mo Teme "OObEMBI

Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI




[Ipumenenne 00bEMOB. Beruncnenue

46 paccTostHUSA 10 MIIOCKOCTH

47 Kontponbnas padora "O0bEM
MHOTOrpaHHHuKa"
Hunuuaprdeckas TOBEPXHOCTD,

48 o0pa3yroIue MUIHHIPHIECKON
MMOBEPXHOCTH

49 Munmuuap. [IpssMoi KpyroBoi HUIUHAD.
[1nomaae MOBEpXHOCTU HUIUHAPA

50 Konunueckas moBepxHOCTb, 00pa3yroIiue
KOHHUYECKOM nmoBepxHocTu. Konyc

51 CeueHne KOHyca IIOCKOCTHIO,
MapajuIeIbHOMN TIOCKOCTH OCHOBAHUS

5 VYceuénnslil konyc. M300pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOYM ITOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
IIOJIHOYM ITOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeNIbCTBO U BBIYHMCIICHUE,
MOCTPOEHUEM CEUEHUHN HMUIUHAPA, KOHyCa
CrepeomeTpHuueckue 3aauu Ha

56 JIOKa3aTeIbCTBO M BRIYMCIICHHE,
MIOCTPOEHUEM CEUEHUHN HUINHAPA, KOHyCa

57 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C

MUIMHIPOM




58

HpI/IKJ'IaI[HLIC 3aJa4u, CBA3aHHBIC C
MUIMHIPOM

59

Cdepa u map

60

[lepeceuenue cheps! u mapa ¢
mwiockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. By 1 n3o0pakenue mapa

61

[lepeceuenue chepsl u mapa ¢
wiockocTeio. Kacanue mapa u cdepst
IUIOCKOCTBI0. Bua n n3o0paxenue mapa

62

Ypasuenue chepsl. [Lnomans chepsl u e
yacTeu

63

CummMmertpust cepsl 1 mapa

64

CrepeoMmeTpuiecKkHe 3a1a4r Ha
JTIOKA3aTeNbCTBO U BBHIYHCIICHUE,
CBsI3aHHBIE cO chepoi U mapom,
MMOCTPOEHUEM UX CEUCHHH TIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIIbCTBO M BHIYHCIICHUE,
CBsI3aHHBIE CO Cepoii U MapoM,
MMOCTPOCHUEM UX CEYCHHH IIIOCKOCTHIO

66

[IpuknagHeie 3aa4n, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTD Ha IJIOCKOCTH,
BBIYHUCJIICHHUS B Opr)KHOCTI/I, CTaHZ[apTHI:Ie
nonoous

68

Pazmuyannie KOM6I/IHaI_[I/II/I TCJI BpallICHUA U
MHOT'OT'PaHHUKOB

69

3agaun no Teme "Tena ¥ MOBEPXHOCTH




BpaiieHus"

70

3agaum o Teme ""Tena u MOBEpXHOCTH
BparieHus"

71

Konrponsnas padora "Tena u
MOBEPXHOCTHU BpaleHus"

72

O06wém nnmuuapa. Teopema 06 00bEMeE
IpSIMOTO IWIMH/IPA

73

Beruuciienue 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uarerpaia. OobEm
KOHYycCa

74

ITmomaay OOKOBOM M IOJIHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpruecKue 3aJa4u, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IIMIIHH/IPA,
KOHycCa

76

[Ipuknagueie 3agaun mo teme "OO0BEMBI U
IJI0IA I TTOBEpXHOCTEN Ten"

77

OO0BEM MmIapa 1 IapoBOTo CEKTOpa.
Teopema 06 00béme apa. [lnomans
cdepol. CTepeoMeTpUIECKHe 3a1auH,
CBSI3aHHEIE C BEIYHCIIEHHEM 00HLEMOB
11apa, 1apoBoOro CErMeHTa M [IapOBOTO
ceKTopa

78

[Ipuknagueie 3agaun no teme "OO0bEMBI
Ten", cBA3aHHbIE C 00BEMOM IL1apa U
wiomaapio cepsl. COOTHOIIECHUS MEXKTY
TUIOIIASIMU TTOBEPXHOCTEH 1 00BEMaMu
MOAOOHBIX TEJ




79

[TonoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa npu moao0uu.
CrepeoMeTpuyecKre 3a7a4u, CBSI3aHHBIE C
BBIYHCIECHHEM 00BEMOB TEJ U ILIOIIAAEH
IIOBEPXHOCTEU

80

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TET"

81

JIBmxeHus npocrpancTsa. OToOpakeHusl.
JIBrkeHus U paBeHCTBO duryp. O6mme
CBOICTBA JBH)KCHUM

82

Buapl n1BukeHuUii: napaieIbHbII
MEPEHOC, LIEHTPAJIbHAS CUMMETPUS,
3€pKajJbHasi CHMMETPHUS, TIOBOPOT BOKPYT
IPSAMOM

&3

[Ipeo6pazoBanus mogoowus. [Ipsmas u
cdepa Ditnepa

84

FCOMeTpI/I‘leCKI/IC 3aJla4d Ha IPUMCHCHHUC
JABUXKCHUSA

85

Kontponbnas padota "BekTopsl B
npocTpaHcTBe"

86

O6o61matonee nopropenue 11 nonaruit u
MEeTOJI0B Kypca reometrpun 10—-11
KJIaCCOB, CHCTEMAaTH3aIls 3HAHMI:
"TTapaisienbHOCTh NPSIMBIX U TUIOCKOCTEN
B IIPOCTpaHCTBE"

87

O6o61matomiee nosropenue 11 nonaruit u
METOJI0B Kypca reometrpun 10-11
KJIACCOB, CHCTEeMAaTH3allus 3HAHWIA:




"BekTopsl B mpocTpaHcTBe"

88

O6o6mmatomiee nopropenue 11 nonaruit u
MeToA0B Kypca reometpun 10—11
KJIaCCOB, CUCTEMAaTHU3aLMsl 3HAHUI:
"BexTops! B mpocTpaHcTee"

89

Ob6o6maromee noropenue 11 noHsTHi U
METOJI0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTHU3allus 3HAHWIA:
"O6bemM MHOTOrpaHHUKA"

90

O6o61matomiee nosropenue 11 nonaruit u
MeToA0B Kypca reomerpun 1011
KJIACCOB, CHCTeMAaTH3allus 3HAHWIA:
"O6beM MHOTOrpaHHUKA"

91

Ob6o06maromiee noropenue 11 noHsaTuit u
MeToA0B Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTHU3aIMsl 3HAHUH:
"[1no1aam MOBEPXHOCTH U OOBEMBI
KpYyIJibIX Ten"

92

O6o6matomiee nopropenue 11 nonaruit u
MeToA0B Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTH3al1s 3HAHUM:
"[Lomanu moBepXHOCTU U 0OBEMBI
KpYTJbIX TEd"

93

HroroBas koHTpoNbHAs paboTa

94

WroroBas koHTposbHas paboTa

95

[ToBTOpenue, 06o0IIEHNE U
cucTeMaTu3alus 3HaHUi

96

Hcropust pa3BUTHS CTEPEOMETPUN KaK




HAyKH U €€ poJb B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

Hcropust pa3BUTHs CTEPEOMETPHUH KaK
97 HayKH U €€ poJib B Pa3BUTUU
COBPEMECHHBIX UHKCHEPHBIX U

KOMITBIOTCPHBIX TEXHOIOTHI

Hcropust pa3sBUTHS CTEPEOMETPUN KaK
03 HayKH U €€ poJIb B Pa3BUTHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uit

Hcropus pa3sBuTHs CTEPEOMETPUN KaK
99 HAyKH U €€ POJIb B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTHI

Hcropust pa3sBUTUS CTEPEOMETPUN KaK
100 HayKH U €€ poJib B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
101 HAYKU U €€ poJib B Pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX 1
KOMITBIOTCPHBIX TEXHOJIOT Uit

HcTopus pa3BUTHs cTepeOMETPUH Kak
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U

102

KOMIIBIOTCPHBIX TEXHOJIOT I

OBIIEE KOJIMYECTBO YACOB I1O

102
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

MaremaTuka: anredpa 1 Hayajla MaTEMaTUYECKOIO aHau3a, TEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., Byty3os B.®., Kagomues C.b. u np.,

AxkrmonepHoe obmiectBo «M3aarenscTBo «IIpocBemnienne»

METOJUYECKHUE MATEPUAJIBI J1JISA YYUTEJIA
Maremaruka. 'eometpusi. Metonnueckue pekomenganuu. 10-11 kimaccer
K MMPEIMETHOM JINHUM YYEOHUKOB TI0 T€OMETPUHU

JI. C. AranacsHa, B. ®@. byry3osa, C. b. Kagomuesa u ap.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

PDIII, 1IOK
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