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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
00pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOXKHOCTh U3Y4EHUS AUCHUIUINH €CTECTBEHHO-HAyYHOU
HAIPaBJICHHOCTH U IIPEIMETOB I'yMaHUTapHOrO LuKiIa. [IOCKOIBKY JIOTMYECKOE MBILICHHE,
dopmupyeMoe TpH HM3YYCHUH OOYYArOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TIpHU
JI0OKa3aTeJIbCTBE TEOPEM M IIOCTPOCHUM LETIOYKM JIOTUYECKMX YTBEPKICHUW IIPU pELICHUU
FEOMETPUYECKHUX 3a/ad, YMEHHE BBIIBUIaTb M OIPOBEPraTb TUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIb3YIOTCS TIPU PEIIEHUH 3a/lad €CTECTBEHHO-HAY4YHOr0 LMKJIA, B YaCTHOCTH (PU3MUECKUX
3a/1a4.

Ilenb ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOiaEHHOM ypOBHE —
pasBUTHE HHIMBHyalIbHBIX CIIOCOOHOCTEH OOYy4aroIMXCsl MpPU H3YYEHUM TIE€OMETpUH, Kak
COCTaBJIAIOLIEH NpeaMeTHON oOnactu «MaremaTka M MHQPOpPMATUKa» dYepe3 obecredeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeHCTBUH, CIeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHAIBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca Fr€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, pPacCIIUPSIFOIIUMHU
U YCUJIMBAIOUIMMU Kypc 0a30BOr0 YpOBHSI, SABJISIOTCS:

pacliMpeHue IpEeACTaBICHUS O TEeOMETPUM KakK YacTH MHUPOBOM KYJIbTYphl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEJCTABICHUS O TNPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTE€MaTUYeCKNX MOJEIAX, IO3BOJSIOIIMX OINWCHIBaTh M M3y4aTb pa3HbIC  SIBICHUSA
OKpY’KaloIIero MHUpa, 3HaHHE MOHATHUMHOrO amnmapara mno pasaeny «CrepeoMmerpus» yd4eOHOro
Kypca reOMeTpHH;

(dbopMHpoBaHHE YMEHMsSI BIIaJIeTh OCHOBHBIMH MOHATUSAMHU O MPOCTPAHCTBEHHBIX (hUTypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd W yYMEHUE HX NPUMEHATh, YMEHHS
JTOKa3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CIIOCOOBI pELICHUS 3aay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaxX, MOJENAX U B peaJbHOM MHpe
MHOTOTPaHHMKH U T€Ja BPAlEHUs], KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

¢dbopMupoBanue IIOHUMAaHUs BO3MOKHOCTH AKCHOMAaTHYECKOIO ITOCTPOEHUS
MaTeMaTUYeCKUX TEeOopHuil, (opMHUpOBaHME MOHUMAHUS POJU AKCMOMATUKH TPU IMPOBEIECHUU
pacCyKIeHUN;

dopMHupoBaHHE YMEHHs BIAJETh METOJAMHU JI0Ka3aTeNbCTB WU AJITOPUTMOB pEIlEHUS,
YMEHUS HX MPUMEHATh, IPOBOJUTH JOKA3aTeNIbHBIE PACCYXIEHUS B XOAE pEUICHUs
CTEpEOMETPUYECKUX 33Jad U 3aJad C MPaKTHUYECKUM cojepkaHueM, (opMHupoBaHHE
NpEeICTaBICHU O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHUM MaTEMaTHYECKUX
YTBEPKACHUM U POJIM aKCUOMAaTUKHU B IIPOBEJEHUM IEAYKTUBHBIX PAaCCYXACHUI;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIJIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIILUIEHHS], UHTEPECA K N3YYEHHUIO T€OMETPUH;

¢dopmupoBaHrue (HYHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHS
pacro3HaBaTh IPOSIBICHUS TE€OMETPUYECKMX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHbIX JKU3HEHHBIX CUTYALUsIX W MPU U3YYEHHUM JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pPEAIbHBIX CHUTyallUl, MCCIECNOBaHUS
IIOCTPOEHHBIX MOJIEJIEN, NHTEPIPETALIMM [TOJIyYEHHBIX PE3YIbTaTOB.



OCHOBHBIMHU COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpumsi» B 10-11
Kiaccax sABisrorcs: «lIpsMble M IUIOCKOCTH B IIpocTpaHcTBe», «MHOrorpanHukm», «Tema
BpanieHus», «BeKTOpbl 1 KOOpUHATHI B IPOCTPAHCTBEY, «J{BHKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayOsn€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacripefiesiieTcsi He TOJBKO 10 COJACPXKATENbHBIM JIMHUSM, HO W MO TojaM OOy4YCHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIONIEE IPEIMETHBIM  pe3yJbTaTaM  OCBOCHHS
®enepasibHON paboueil MporpaMMsbl, pacrpeneaEHHbIM M0 TofaM o0ydeHus, CTPYKTYpUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MOHATUSIMA U HABBIKAMHU TIOCJENIOBATENIbHO M IOCTYMATENbHO, C COOJIIOJIGHHEM MpPUHIHUIIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYyI0 CHUCTEMY T'€OMETPUUYECKUX
MIPEACTABICHUN 00YJaroOIUXCsl, pacliupssi U yriiyossisi e€, o0pa3ysl MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

[Tepexon K U3y4EHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marth ycnoBus s nuddepeHnmanuu  00ydeHUs, MOCTPOSHUS HWHAWBUIYaTbHBIX
o0pa3oBaTeNbHbIX Iporpamm, oOecrneuuTbh yriayOn€HHOe U3y4yeHHUE TEOMETPUM  Kak
cocTaBJstolell yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeit mpodeccuu, odecrieurBas MPEeEMCTBEHHOCTh MEXKAY OOIIUM U MpodeccrOHATbHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 daca B Hezienio).



COJEPKAHUE OBbYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJICIIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpemnBaOmuUXcs OpaMbIX. [lapanenbHOCTh IPSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHBIC IIPSIMbIE B IIPOCTPAHCTBE, MAPaJUIEIBbHOCTh TPEX
OPSIMBIX, ApAUICIBHOCTh NPsAMOM M IIOCKOCTH. [lapamuienbHOE W LEHTpAIBHOE
IpOEeKTHpOBaHue, n3odpaxxkenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MIPOEKTUPOBAHMUSL.
N300paxkenue ¢puryp B napauiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXIy NPSAMBIMH B IIPOCTPAaHCTBE. llapayienbHOCTh IJIOCKOCTEN: NMapajuleIbHbIE IIIOCKOCTH,
CBOWCTBA MapaJIeNbHBIX TIOcKocTer. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpa3p, NapajuleIeIuIe], IOCTPOSHUE CEUCHU.

IlepneHgUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IPsMBIE B
IIPOCTPAHCTBE, NPSMBIE IMAPAUICIBHBIE W IEPHEHAUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEPHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIUS (PUTYPHI HA IIIOCKOCTb.
IlepneHuKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOCKOocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBIN YIOJ1, IUHEUHBIN
yroJl JBYIpaHHOro yria. TpéxrpaHHbli M MHOTrorpaHHble yribl. CBOWCTBAa IUIOCKHX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
NPSIMOYTOJIBHBIA MapajuleNIeNIuNel W ero cpoWcrBa. KparTyaillume Nyt Ha NOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupma: n-
yrojipHasi NUpaMuia, NpaBuibHasg U yceu€HHast nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
MpaBUIBbHON TNUpamubl. [IpaBuiIbHBIE MHOTOTpAaHHHKH: IMPAaBHIbHAs NpPHU3Ma M IpaBUIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUPAaMUJIa U MPaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPAaBWIbHBIX MHOTOI'PAHHUKAX: OKTa’Jp, NJOAEKAdAP U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHaiu, yrisl. [lnomans 6okoBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWW, Teopema O
OOKOBOU TIMOBEPXHOCTH TPsAMOM mpu3Mmbl. Ilnomaas OOKOBOW TOBEPXHOCTH M IOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHON MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIIbHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B TNPaBUIBHOM MHOTIOIPDAaHHUKE: CHMMETPHS IapajulelICUIend, CHMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IIPABUJILHONU MUPAMHU/IBL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO



BEKTOpOB. JlecTBUS C BEKTOpaMH: CJIOXKEHHE M BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTOpa Ha uuncio. CBoicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOX€EHHS BEKTOpa Ha uyucio. [loHaTne komiuianapHsle BeKTOpbl. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O paszIoXKEHUMM BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE IPOU3BEJCHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAss IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTh, ceprueckas
IIOBEPXHOCTh, OOpasyouue MnoBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxeHue Ten BpalleHUs Ha MI0CKOCcTU. Pa3BépTka numnunapa u konyca. CUMMeETpHs
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NHPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl 1 KoHyca. OOBbEM 11apa v apoBOTr0 CETMEHTA.

KomOunanuu Ten BpalieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIHHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAaHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Inomanp MOBEpXHOCTH LMIMHApA, KOHYca, Iutomaas chepel u e€ yacteil. [logobue B
npoctpadctBe. OTHomeHne 00BEMOB, IUIOMAAEH MOBEpXHOCTEH MOAOOHBIX  QUryp.
[TpeoOpa3oBanue momodusi, romoreTus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEpEOMETPUUYECKIX METOJIOB.

[TocTtpoeHne ceyeHUI MHOTOTPAHHUKOB W TEJI BpAIICHUS: CEYEHUs MWIMHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHUH: METOJ CIIEIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npocTtpancTBe. Onepanuu Haj BEKTOpaMU. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOPHOrO YMHOXEHHA. [IpsmoyronpHas cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEIIeHNU T€OMETPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenust mpoctpancTBa. OrtoOpaxkenus. JIBwkenus u paBeHCTBO ¢uryp. OOmme
CBOMCTBA JIBM)KCHUH. Buapl NIBM)KEHMIl: MapalIeIbHBIA IEPEHOC, LEHTpalbHAs CHUMMETPHS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus nogodus. [psmas u chepa
Olinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIEAYyp TPakJaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUH C UX (PYHKIMSAMH U Ha3HAYCHHEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMUPOBAHHOCTh POCCUNMCKON T'PakJaHCKON MIEHTUYHOCTH, YBaXXEHUS K MPOLLIIOMY U
HACTOAIIEMY POCCUIMCKOW MAaTeMaTUKH, [IEHHOCTHOE OTHOIIEHUE K JTOCTUKECHHSIM POCCUHUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbl, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHME:

OCO3HAaHHWE JIYXOBHBIX  IIEHHOCTEHl  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTH>KEHUN HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B MOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peHIeHHW, pacCyXIeHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH MATEMATUYECKUE 3HAHMSI B HHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/0POBBIO (3]10pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
¢buznyecKoe COBEPILIEHCTBOBAHKE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JESITEIbHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH TPYIO0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPHIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymer mnpodeccnrt W peaTu3OBBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH,

7) IK0JI0rMYecKoe BOCIIMTaAHUE:

c(OPMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HPKOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHME NIPHUPOJHOM M COLHMAIbHOM Cpeibl, OCO3HAHUE
00aTbHOTO  XapakTepa  JKOJIOTMYECKUX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTHUYeCKUX 3HAHUU ISl pelIeHHs 3ajad B 00JaCTH OKpY»Karollled cpenbl, TIaHWPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 O3HAHMA:



C(OPMHPOBAHHOCTb  MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MATEMAaTUYECKOU KYJIbTYpOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIIATh M XapaKTEpU30BaTh CYLIECTBEHHBbIE IMPU3HAKM MAaTEeMaTHYECKHX OOBEKTOB,
HOHATUHM, OTHOLIEHUMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONPEAETICHUs  MOHATHIH,
yCTaHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIACCH(HUKAIMK, OCHOBAHUSA Ui 000OUIeHHS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U IPeoOpa3oBbIBATh CYXKIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HAOMIOJEHUSIX M  YTBEPXKICHUSX, Mpe/yiaraTb KpPUTEpUU U BBISBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeNIaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJII04YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTAllUI0, MPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJCHHUS U BBIBOJIBI,

BbIOMpaTh CHoco0 pemieHus Yy4yeOHOM 3agaun (CpaBHMBAThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXONAIIMN C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BONPOCH], (UKCHpYIOIIME MPOTUBOpEUHe, MpoljeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OObBEKTa, SIBJICHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00BbeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENIbHO (hOPMYyIUpPOBaTH 000OIIEHNS U BBIBOJBI M0 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECcca, a TAK)KE BBIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBIIATh JE€(PUIMUTEI MHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX AJIi OTBETAa HA BONPOC U IS
pEILIEHNUs 3a1a4H;

BBIOMpaTh MHPOPMALMIO W3 HMCTOYHUKOB PpA3JIMYHBIX THIIOB, AaHAJIU3UPOBATbh,
CHUCTEMaTH3HpOBaThb W HWHTEPIPETUPOBATh HHOOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMHGpOpMaLMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMmax,
WITIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO  Cc(HOPMYIHPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb IMOJACHCHUA 110 XOAY PpPCHIICHHUA 3aJjadd, KOMMCHTHUPOBATH HOJIy‘-ICHHbIﬁ
pe3yJbTar;

B XO0Jlle 0OCYXIEHHS 33JaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI, TPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYACTHHKOB AMajiora, O6Hap}I)KI/IBaTI) pasiiniuc U CXOACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHHS, IPOEKTa,
CaMOCTOATENIFHO BBHIOMpaTh (opmar BBICTYIUICHHS C y4€TOM 3a7ad  NPE3CHTAUUH U
0COOEHHOCTEHN ayAUTOPHH.

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA

Camoopranuzanus:

COCTaBJIAITh IUIAH, QJITOPUTM pELICHHS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI peIIeHUH ¢ y4€TOM HOBOW MHpOpPMALIUH.

CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBBIKAMH [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBbIX JEHCTBUN
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCO0aMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YyIbTaTa PEIICHNS MaTEMaTUUECKOH 3ajaun;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTb IIPH PEIICHHH 3a/add, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJAEHHBIX ONIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUMBATh COOTBETCTBHE pe3yjibTaTa MLEIM M YCIOBHSIM, OOBSICHATH NPHUYUHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3ylIbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIAUBHAYyaTbHOUW paboThl mpu
peumieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOTHI, paclpeAessiTh BHIBI pabOT, OTOBAPUBATHCS, OOCYXIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
OpYTMMH YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT IO
KpUTEpUIM, cOpMYINPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHUS.

IMPEJIMETHBIE PE3YJIBTATbBI



K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOIHO ONEPHPOBATH OCHOBHBIMH IOHATHSAMU CTEPEOMETPHUHU NIPU PEIICHUH 3a1a4 U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUA;

INPUMEHATh AaKCHOMBI CTEPEOMETPHUH M CJICACTBUS W3 HUX TIPH PEIICHUU
TreOMETPUUCCKUX 3a]1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOIOKEHUE NPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, NMPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBA3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOK U IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacHo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (IIpH3Ma, MUpaMHIA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJIacCH(PUIUPOBATH MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS ISl KJIaCCU(UKAIINY;
CBOOO/IHO OIEpPUPOBATh MOHSATHSAMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, [IEHTPAIbHOE H OPTOTOHAJIBHOE MMPOSKTUPOBaHKE (UTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (GUTYp Ha IIIOCKOCTH;

CTPOUTH CEUYEHHs] MHOTOI'PAHHUKOB Pa3JIMYHBIMU METOJAMH, BBITOJIHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYUCIIAATh  TUIOMIAZM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHpPaMHUIA),
reOMEeTPUUECKUX TeJl C MPUMEHEHUEM (HopMyT;

CBOOOJTHO ONEpUPOBATh TMOHSATHSIMH: CHUMMETPHS B MPOCTPAHCTBE, LEHTP, OCb H
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOPAM M KOOPJIWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHS HAJl BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKa3aTeIbCTBO MAaTEeMaTHYECKHUX OTHOUICHWH M HaXOXJICHHUE
TreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHUYECKUX 33/1au TOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0KHOCTH;

OPUMEHSATH MPOCTEUIINE IPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI TIPY PEIICHUN CTEPEOMETPHUECKUX 3a]1ad;

U3BJIeKaTh,  NpeoOpa3oBbIBATH W HMHTEPIPETUPOBaTH  HMHMOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (HUTypax, MPEICTABICHHYI0 Ha 4YepTekax |
PHCYHKaX;

NPUMEHATh TIONYYEeHHBIE 3HAHUS Ha TPAaKTUKE: CpPaBHUBATh W aHAIM3UPOBATH
peanbHBIe CUTYAIH, TPUMEHITh U3yYCHHBIC MOHSITHS B TPOIECCE MOMCKA PEHICHUS
MaTeMaTHYecKu c(HOpMyITUPOBAHHON MPOOIEeMbI, MOJETUPOBATh PEANbHBIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IIOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TEOMETPUYECKUX IOHATHH W TEOpeM, ammapara anreOpbl, pemiath MpPaKTHYECKHe
3a/1a4M, CBSI3aHHBIC C HAXOXK/ICHUEM F€OMETPUIECKHX BEINYHH;

UMETh TIPE/ICTABICHUS 00 OCHOBHBIX ATamax pa3BUTHA I'€OMETPUH KaK COCTaBHOM
qacTH (yHIaMEHTa Pa3BUTHS TEXHOJIOTHA.

K xonmy 11 ky1acca o0yyaromuicss HAyYUuTCS:



CBOOOJHO OTEPUPOBATH MOHATHIMHY, CBSI3aHHBIMU C IUJIMHIPUYECKONH, KOHUYECKOU U
cheprueckoil MOBEPXHOCTIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

ONEepUpPOBATh MOHITUSAMHU, CBS3AHHBIMH C TEJIaMH BPAIICHUS: LUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpalleHus (IMIMHIP, KOHYC, cepa U map) u 00BACHATH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHHUs;

KJIacCCU(UIIMPOBATh B3aUMHOE PACMOJI0XKeHUE cephl U MIOCKOCTH;

BBIUMCIISTh BEJIUYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U Tell BpalleHus, 00bEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO OMEPUPOBATH MOHSATHSAMH, CBA3aHHBIMU C KOMOMHALIMAMU TEJ BPALICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B chepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BiMcaHHAss B MHOTOT'PAaHHHK HJIH TEJIO BPAIICHUS;

BBIYUCIISITH COOTHOIICHHUS MEXy IUIOMIASIMK ITOBEPXHOCTEH U 00BbEMaMH MOT0OHBIX
Ten,

n300paxarb H3ydyaeMble (DUTYphl, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB IPOCTBIX O00OBEMHBIX (UTYpP: BHUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpAIICHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBATh nH(pOpMAaLIHIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, MPEACTAaBICHHYI0 Ha YepTekax u
pPHUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTRE;

BBITIOJHSATH OTNEPAIMK HaJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEMEe KOOpMHAT;

pemiath TEeOMETPUYECKHE 3aJaud Ha BBIYHCICHHE YIJIOB MEXIYy NPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIEHUE PACCTOSHUN OT TOYKH IO IJIOCKOCTH, B IIEJIOM, Ha
pUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOIa MIPH PEUICHUN;

CBOOOJHO OIEpPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMU C JBHKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA IBHKCHUM;

BBITIOJHATh M300paXKeHUsT MHOTOTPAHHUKOB M TeNl BpallleHWs MpU MapaieIbHOM
nepeHoce, MeHTPATbHONH CHMMETPUH, 3€PKATbHOW CUMMETPHH, TIPU MTOBOPOTE BOKPYT
IPSIMOiA, TpeoOpa3oBaHus MTOA00HS;

CTPOWTH CEUEHHWsS] MHOTOTPAHHWUKOB W TN BpalleHWs: CEYCHHS [WIMHApA
(mapamienbHO W MEPIEHAUKYISIPHO OCH), CEUeHUs KOHyca (TTapajiieTbHbIe OCHOBAHHUIO
U TIPOXOJISIIKE Yepe3 BEPIIUHY), CEUCHHUS 1apa;

UCTIOJIB30BaTh METOJBI TIOCTPOCHHUSI CEYCHHH: METOJ[ CJIEIOB, METOJ BHYTPEHHETO
IPOEKTHUPOBAHUS, METO]I TIEPEHOCA CEeKYILEeH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPIKICHHUS;

NPUMEHATh TEOMETpHUYeCKHe (DAKThI IS PEIIeHHs] CTEPEeOMETPUYECKHX —3a/ad,
MPEIIOJIATa0IINX HECKOJIBKO IIaroB PEIIeHUs, €CIIM YCIOBUS MPUMEHEHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopMme;

pemaTh 3aJa4d Ha JOKA3aTelbCTBO MATEMATHYECKUX OTHOIICHUHW W HAXOXICHUE
F€OMETPUYECKUX BEIUYUH;

MPUMEHSTH POTPAMMHBIE CPEJCTBA U ANEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI TIPH
pEIIeHNU CTEPEOMETPUUECKHX 3a/1aY;



MNPUMCHATH IOJYUCHHBIC 3HAHHA Ha MPAKTUKEC: CpaBHHUBATb, AHAJIMU3UPOBATL U
OLICHMBATh PEAJIbHBIC CUTYaIMH, IPUMEHATh U3y4CHHBIC IOHATHS, TEOPEMBI, CBOMCTBA
B IIpollecce IIOMCKAa pEUICHHs MaTeMaTH4eCcKH C(HOPMYIUPOBAHHON TMPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYAllUN Ha A3BIKC I'COMCTPUU, UCCIICAOBATL ITOCTPOCHHBIC
MOJIETIH C HCIIOJIb30BAaHUEM I'€OMETPUYECKUX MOHATHH W TEopeM, ammapara ajareOpsl,
penaTh NPakTUYeCKUe 3aa4r, CBSI3aHHBIC C HAXOXK/ICHHEM IeOMETPUYECKUX BEINYNH;
UMETh TPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUH KaK COCTaBHOM
qyacTH (PyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSMBIX U IIIOCKOCTEN B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI ¥ pacCcTOSHUS 16
MHororpanHuku 7
BekTops! B mpocTpaHcTBE 12
3 HOBTOPCHI/IG, 00o0111eHue U cucTeMaTh3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmuTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606HICHI:I€ " 15 1
CHUCTEMaTHU3aIl1s 3HAHUM
3 O6bEéM MHOTOTpaHHHUKA 17
4 Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpeEHue, 0606HICHI:I€ " 17 9
CUCTEMaTHU3aI1s 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




KanennapHo — remaTuyeckoe njiaHupoBanue mo reomerpuu B 10 kiacce

Neri/mm Haspanue paznenoB u rem Kon- Bo [Hara Hara
qac. IIPOBEACHUS IPOBE/ICHUS
(rutan) ( hakr)
BBenenue B crepeoMeTpHIo 23
1 OcHoBHBIE TpaBUIIa N300pKEHNUS HA PUCYHKE TNIOCKOCTH, MApaJLICIIbHBIX MPSMBIX 1
(OTpe3KOoB), cepeIMHbI OTPE3Ka.
2 [ToHsATHS CTEpeOMETPHH: TOUYKA, PSMast, INIOCKOCTh, MPOCTPaHCTBO. OCHOBHEIE 1
IIpaBUjIa N300paKEHUS HAa PUCYHKE IUIOCKOCTH, NMapaIebHbIX IPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka.
3 [TonsaTus: nepecekaronecs MIOCKOCTH, epeceKarolecs npsMas 1 MiI0CKOCTb, 1
MIOJTYITPOCTPAHCTBO.
4 ITocTpoeHne nepecekaronmxcs MIOCKOCTEN, IEPECEKAIOIINXCA TPSIMON U 1
IJIOCKOCTH, MOJIYIIPOCTPAHCTBA.
S) MHororpaHHuku, H300pa’keHNE MPOCTEUITNX TPOCTPAHCTBEHHBIX (QUTYD. 1
6 N300paskeHre MpOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYpP, HECYIIECTBYIOIINX 1
00BEKTOB.
7 AKCHOMBI CTEPEOMETPHUHU. 1
8 AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIIEICTBUS U3 HUX. 1
9 CriocoOblI 3a/1aHus MPSIMBIX U IIIOCKOCTEN B pocTpaHcTBe. O003HaYeHNE MPSAMBIX 1
U TUIOCKOCTEH.
10 N300pakeHne ceueHuil mupaMuibl, KOTOpbIe MPOXOIAT uyepe3 ux peopa. 1
N3o0paxkenue nepeceueHus MogyuYeHHBIX IIIOCKOCTEN. PackparuBanue
MOJTYYEHHBIX CEYCHUH Pa3HBIMH LIBETAMH.
11 N300pakenue ceueHuil Kyba, KOTOpbIe MPOXOAT Yepe3 ux pedpa. M3o0paxenue 1
IepecevyeHms NOJY4eHHBIX IUIOCKOCTeN. PackpamnBaHue noy4eHHBIX CEUEHUN
pa3HBIMU 1IBETAMH.
12 N3o0pakeHne ceueHnii mpru3Mbl, KOTOPBIE TPOXOIIT Uyepe3 ux pedpa. 1
N300pakeHue nepecedeHus NoIydeHHbIX MI0cKkocTel. PackpammBanue
TIOJTYYCHHBIX CEUYCHHI Pa3HBIMH [IBETAMH.
13 N300paskeHne ceueHuil nmupaMuabl, Kyoa U MpU3MBbl, KOTOPbIE TPOXOAST Yepe3 X 1




pebpa. M3o0paskeHue nepecedeHust MoTy4eHHbIX II0ckocTell. PackpammBanue
MOJTYYECHHBIX CEYCHUN Pa3HBIMU I[BETAMHU.

14 Mertoa cie1oB Jist TOCTPOSHUS CEUEHUH. 1

15 Meton ciieoB it mocTpoeHus ceueHuil. CBOICTBa epeceueHuil NpsMbIX U 1
IIJIOCKOCTEM.

16 CBolicTBa IepeceYeHU NPSIMBIX U MIJIOCKOCTEN 1

17 [TocTpoenue ceueHunii B mupaMu/Ie o TpeM ToukaMm Ha pedpax. Co3manue 1
BBIHOCHBIX YEPTEKEH U 3aIUCh 1aroB MOCTPOCHHUSL.

18 [TocTpoenue ceuenuii B KyoOe 1o TpeM Toukam Ha pedpax. Co3qaHue BBIHOCHBIX 1
YepTEKEH 1 3aMUCh [IaroB MOCTPOCHUSI.

19 [TocTpoenue ceueHuii B mupamue, Kyoe 1mo TpeM Toukam Ha pedpax. Coznanue 1
BBIHOCHBIX YepTEKeH U 3alliCh MIaroB MOCTPOSHUSI.

20 ITocTpoeHne ceueHnii MHOTOTPaHHUKOB M 3alMCh [IAr0B MOCTPOSHHUSL. 1

21 [ToBTOpEHME MIAHUMETPUU: TEOPEMA O MPOMOPIHMOHATBHBIX oTpe3Kax. [Tomobue 1
TPEYTOJILHUKOB.

22 [ToBTOpenue mnanumeTpuu: Teopema Menenas. PacyeTsl B ceueHUAX Ha BHIHOCHBIX 1
JepTexKax.

23 Konmponvnasa paboma Nel no meme «Axcuomot cmepeomempuu. Ceuenus.» 1
B3aumHoe pacnoJioxkeHue NPSIMBIX B IPOCTPAHCTBeE. 6

24 Amnanu3 ommOoK, TOMYIEHHBIX B KOHTPOJIbHOI pabote. B3aumHoe pacnonoxenue 1
NpsIMBIX B TipocTpaHcTBe. CkpenmBaronecs npsiMbie. [puznaku
CKpelMBaromuxcs npsMeix. [lapasmienbHble MpsiMble B TPOCTPAHCTBE.

25 Teopema o cymiecTBOBaHUU U €TMHCTBEHHOCTH MPSIMOM, NapasuienbHON TaHHOMH 1
MPSIMO¥A, TPOXO/IAIIEH Yepe3 TOUKY MPOCTPAHCTBA M HE JIeKalIel Ha TaHHOH
npsiMoil. JleMMa o0 epeceyeHnH napajyieNIbHbIX MPSIMBIX MIIOCKOCTBIO.

26 [TapannensHOCTh Tpex MpsAMbIX. Teopema o Tpex mapauieTbHBIX MpsIMBIX. Teopema 1
0 CKPELMBAIOIINXCSI MPSIMBIX.

27 [TapannensHoe npoekTrpoBanre. OCHOBHBIE CBOMCTBA NAPAIIIEIBHOTO 1
POeKTHUpoBaHus. M300paxkeHne pa3HbIX GUryp B MapajuIeIbHOM MPOEKIIUH.

28 LlenTpanibHas npoeKius. Yol ¢ COHAMPABIEHHBIMUA CTOPOHAMH. YTOJ MEXKITY 1
TIPSIMBIMU.

29 3amaun Ha JOKA3aTeNbCTBO U UCCIIEIOBAHHE, CBSI3aHHBIE C PACTIONOKECHUEM 1
IPSIMBIX B IPOCTPAHCTBE.
IHapanieJJbHOCTh NPSMBIX M IJIOCKOCTEH B IPOCTPAHCTBE 8




30 IToHsATHSA: MapaIeabHOCTh NPSIMOM U INIOCKOCTH B NpocTpaHcTBe. [Ipu3nak 1
[apajuIeIbHOCTH MPSAMOM U TI0CKOCTH. CBOMCTBA NapalieIbHOCTH IPSIMOU U
IJIOCKOCTH.

31 I'eomeTprueckue 3aaun Ha BBIYMCIIEHNE U I0KA3aTEIbCTBO, CBA3AHHBIE C 1
[apajyIeIbHOCTBIO NPSMBIX M IIJIOCKOCTEN B IPOCTPAHCTBE.

32 [TocTpoenue ceueHus:, MPOXOASIIETO Yepe3 JAHHYIO MPSIMYIO Ha YepTeKe U 1
MapajuIeIbHOIO IPYror npsamoil. Pacuer oTHOMIEHUH.

33 [MapannenbHas MpoeKuys, IPUMEHEHUE [T TOCTPOCHUS CEUEHHI KyOa 1 1
napauenenunena. CBoiCTBa napajuiesienuneia 1 Mpu3Mbl.

34 [TapannenbsHble ockocTh. [Ipu3Haky napanienbHOCTH JBYX MJIOCKOCTEH. 1

35 Teopema o mapajIeIbHOCTH U €AMHCTBEHHOCTH IUIOCKOCTH, IPOXOASIIEH yepe3 1
TOYKY, HE IPUHAJIEKAILYIO TaHHOM IJIOCKOCTHU U CJIEICTBUS U3 HEE.

36 CaoiicTBa napamienbHbIX MJIOCKOCTEN: O MapajljIeIbHOCTH MPSAMBIX IIEPECEUECHUS 1
IIPU NepeCceueHNH! JBYX NMapauIeNbHbIX INIOCKOCTEH TPEThEH.

37 CaolicTBa napamieibHbIX IJIOCKOCTEN: 00 OTpe3Kax NapauieabHbIX MPSMBIX, 1
3aKJIIOYEHHBIX MEXKAY MapajuleIbHbIMU IIJIOCKOCTSAMH, O IIEPECEUCHUN IPSIMOM ¢
JIBYMsI TapaJIJICIbHBIMU TJIOCKOCTSIMH.
IlepneHAMKYISAPHOCTH NPSAMBIX H IVIOCKOCTEl B IPOCTPAHCTBE 25

38 IToBTOpenwue: Teopema [Tudaropa Ha MIOCKOCTH. 1

39 IloBTOpEHME: TPUTOHOMETPHS IPSIMOYTOJIBHOTO TPEYTOJIbHUKA. 1

40 CBoiicTBa Ky0a U MPSIMOYTOJILHOTO MapasuIeeNuIea. 1

41 BeIuuciienue JUIMH OTpe3KoB B Ky0Oe, IPSIMOYTOJIbHOM NapaljiesienuIee. 1

42 [lepnieHIUKyYNAPHOCTD NPSAMON M TIIOCKOCTH. [IpH3HaK nepneHmKyIspHOCTH 1
MIPSIMOM U TUIOCKOCTH.

43 [lepnieHIUKyYNIApHOCTH NPSAMON U TIOCKOCTH. [IpuMeHenne mpu3Haka 1
MIEPIEHIUKYJIIPHOCTH NPSIMON U TJIOCKOCTH.

44 Teopema 0 CylieCTBOBAaHMM U €AMHCTBEHHOCTH MPSIMON, IPEXOAAIIEHN Uepe3 TOUKY 1
MIPOCTPAHCTBA U NEPIIEHAUKYISPHO MIIOCKOCTH.

45 [1710CcKOCTH ¥ IEPIEHANKYIISIPHBIE K HUM IIPSIMbIE B MHOTOTPaHHHKAX. 1

46 Onpenenenre MIOCKOCTEN U MEPIEHIUKYISIPHBIX K HUM HPSIMBIX B 1
MHOIOTpaHHHKAaX.

47 [lepnenaukynsap u HaknoHHas. [locTpoeHne neprneHIuKyIsIpa U3 TOYKH Ha 1
IPSIMYIO.

48 Pemenue 3ana4 no teme «lleprneHauKkysp 1 HaKJIOHHAs. 1




49 Teopema o Tpex nepneHANKYIsIpax (mpsmasi). 1

50 Teopema o Tpex nepneHauKysipax (oOpaTHas) 1

51 YTos MeXay CKpeIMBarOIUMHUCS TTPSIMBIMHU. 1

52 [Touck neprneHANKYISPHBIX TPSMBIX C TOMOMIBIO MEPIEHAUKYISPHBIX IIOCKOCTEH. 1

53 OpTOroHaJIbHOE MPOCKTUPOBAHHE. 1

o4 [TocTpoenue ceueHmit Kyoa, IpU3MbI, IPABUIBHOM MUPAMUIBI C TOMOILBIO 1
OPTOrOHAJILHOW IIPOEKIIHH.

55 ITocTpoeHue ceueHuil MpaBUILHBIX MHOTOTPAHHUKOB € TIOMOIIbI0 OPTOrOHAJILHON 1
TIPOEKITUH.

56 CummeTpus B IPOCTPAHCTBE OTHOCUTENBHO MIOCKOCTHU. [1110CKOCTH cCUMMETpHiA B 1
MHOTOTpaHHHKAaX.

57 ITpu3HaK NeprneHAUKYIIPHOCTH NMPSIMOM U INIOCKOCTH KaK CJIEACTBUE CUMMETPUHU. 1

58 [TpaBusIbHBIE MHOTOTPaHHUKHU. PacyeT pacCTOSHUS OT TOYKH JIO TUIOCKOCTH. 1

59 PacueT paccTosiHMI OT TOYKH /10 MJIOCKOCTH B PAaBUJIBHBIX MHOTOTPaHHUKAX. 1

60 CriocoObI OIYCTHTD NEPIIEHANKYIISPBI: CAMMETPUS, CIBUT TOYKH TI0 TTapaJIeTbHON 1
MPSIMO.

61 CaBur no HenapajuleJabHON NPsIMON, U3MEHEHUE PacCTOSHUM. 1

62 Konmponvnaa paboma Ne2 no meme «B3aumnoe pacnonoixcenue npampix u 1
NJIOCKOCH el 6 NPOCMPAHCIEE).
Yribl U pacCTOAHUS 16

63 Amnanu3 ommOoK, TONYIEHHBIX B KOHTPOJIbHOH pabote. [loBTOpeHHe: yroa Mexay 1
MPSIMBIMH Ha TIOCKOCTH, TPUTOHOMETPHS B IPSIMOYTOIILHOM TPEYTOJIbHHKE,
TeopeMa KOCHHYCOB.

64 [ToBTOpEHME: YTOJI MEXKAY CKPEHIMBAOIIUMICS IPSIMBIMHA B IPOCTPAHCTBE. 1

65 I"'eomeTpHruecKre METO/Ibl BEIYMCICHHSI YII1a MEX1y IPSIMBIMU B IPOCTPAHCTBE. 1

66 JIByrpansblil yroa. CBoiCTBa JMHEHHBIX YTJIOB IBYTPAHHOTO yTJa. 1

67 [NeprienukynspHbie mIockocTr. CBOMCTBAa B3aWMHO TIEPIICHIMKYIISIPHBIX 1
IIJIOCKOCTEM.

68 [Tpu3Hak nepneHIUKYJISIPHOCTH IJIOCKOCTEM, TEOpEMa O IPSIMOU MepeceUeHUs 1
JIBYX IJIOCKOCTEH, MEePIEeHANKYIISIPHBIX TPETheH MIOCKOCTH.

69 [IpsimoyronbHBIN Napasuienenunen, Ky0, i3MepeHHsl, CBOMCTBA MPSIMOYTOJIBLHOTO 1
napajJiesienune a.

70 Teopema 0 uaroHanu NPSIMOYTOJILHOTO NApaJUISIICUIIEIa B CISICTBHE U3 HEe. 1

71 CrepeoMeTpHUyecKHe U MPUKIIaIHbIE 331a4H, CBS3aHHBIE CO B3AUMHBIM 1




PaCIIOJIOKCHHUEM MIPAMBIX U IIOCKOCTEH.

72 [ToBTOpEHUE: CKPEIMBAIOIIMECS TIPSMBIE, TApaJUIeTIbHBIE ITIOCKOCTH B 1
CTaHJIAPTHBIX MHOTOTPaHHUKAX.

73 [Tapa mapanienpHbIX MIIOCKOCTEH Ha CKPEIIUBAIOIINUXCS MPSIMBIX, PACCTOSTHUE 1
MEX/1y CKPEIMBAIOIUMUCS IPSIMBIMU B IPOCTHIX CUTYaIIHSIX.

74 PaccrosiHEE OT TOYKM 10 TNIOCKOCTH, PACCTOSHUE OT IPSIMOM 10 TUNIOCKOCTH. 1

75 Brruncnenmne paccTOSHUN MEXY CKPEIIUBAIOLIUMCS MPSIMBIMH C TIOMOIIBIO 1
MEPIICHANKYISIPHOMN TIJIOCKOCTH.

76 TpexrpanHblii yroi, HepaBeHCTBO IS TpexrpanHoro yria. Teopema [Tudaropa, 1
TEOPEMBI KOCHHYCOB M CHHYCOB JJIsl TPEXTPAHHOTO YyIJIa.

77 DNeMEeHTHI CPEPUICCKON TEOMETPHH: T'€0Ie3HUSCKUE JIMHUN Ha 3eMIIe. 1

78 Konmponvnas paboma Ne3 no meme «Yanol u paccmoanusny. 1
MHOrorpaHHUKH 7

79 AHanu3 ommboK, AOMYIIEHHBIX B KOHTPOJILHOU padoTe. CucTeMaTu3anus 3HaHUN 1
«MHOTOTpaHHHK H €r0 3JI€MEHTBI»

80 [Tupamuna. Bunasl nupamua. [IpaBunpHas nupamua. 1

81 [Ipusma. IIpsamas u HaknoHHas npusma. llpaBunbHas npusMma. 1

82 [Tpsimoii napajuienenunes, NpsIMOYroJIbHbIN Mapajienenumnes, Kyo. 1

83 Beinyxiible MHOrorpanHuku. Teopema Oitsiepa. 1

84 Brinyxiibie MHOTOrpanHuku. Teopema Oitniepa. [IpaBunbHbIe U OTYIPaBUIbHbIE 1
MHOTOI'PaHHHKH.

85 Konmponvnas paboma Ne4 no meme «Mnozozpannuxu 1
BekTopbl B IpOCTPaHCTBE 12

86 AHanu3 ommooK, JONMYIIEHHBIX B KOHTPOJIbHOU paboTte. [loHsATHE BEekTOpa HA 1
IUIOCKOCTH M B IPOCTPAHCTBE.

87 CymMa BEKTOPOB. 1

88 Pa3HOCTH BEKTOPOB. 1

89 [IpaBmiio napamienenunena. 1

90 YMHOKEHHE BEKTOpA Ha YHCIIO. 1

91 PaznoxeHue BeKTopa 1o 6a3ucy Tpex BEKTOPOB, HE JISKAIIUX B OJHOM MIIOCKOCTH. 1

92 CkaJisipHOE TTPOU3BEJICHUE. 1

93 Brruncnenue yria Mex1y BEKTOpaMH. 1

94 [Ipocreiimue 3a1a4u ¢ BEKTOPaMH. 1




95 Pemenue 3anay no teme «Bekropsl. CKansipHOE NPOU3BEICHUE. 1

96 Pemenue 3a1a4 mo reme «BekTOpbl. YTOJI MEXKy BEKTOPAMI. 1

97 Pemenue 3amad o reme «BekTopb» 1
IloBTOpEeHue, 00001IeHNE U CHCTEMATH3AIUs 3HAHUM B

98 O06o001eHre u cucTeMaTu3alus 3HaHui «B3auMHOE pacIionoKeHrue MpsSMbIX U 1
TJIOCKOCTEH B IPOCTPAHCTBEY.

99 O06001eHre U cucTeMaTu3anus 3HaHuli « MHOTOTpaHHUKIY 1

100- | Hmozoeasn konmponvnas paboma 2

101

102 AHanu3 omuboK, JOMYIEHHBIX B KOHTPOJIbHOH paboTte. O0o01IeHue 1 1

cUCTEMAaTH3alUd 3HAHUN.







KanennapHo — remaTuyeckoe njiaHupoBanue mo reomerpuu B 11 Kkiacce

KoimuecTBo
[ara npoBeaenust
Ne i/ Tema ypoka 4acoB
Ilnan ®akr

1 [ToBTOpenue Tembl "KoopiuHaThl BEKTOpa Ha IJIOCKOCTH U B 1
npocTpaHcTBe"

2 [ToBTOpenue tems! "CkansipHoe Npou3Be€HUE BEKTOPOB" 1

3 [ToBTOpeHue TeMbl "BhrunciaeHue yria Mexy BeKTOpamMH B 1
npocTpaHcTBe"

4 [ToBTOpenue Temsl "YpaBHeHHE MPAMOM, TPOXOAIIEH Yepe3 1Be TOUKU" 1

3) YpaBHEHME MJIOCKOCTH, HOPMAJIb 1

6 YpaBHEHME MIJIOCKOCTU B OTPE3KAX 1

7 BexTopHoe nmpousBenenue 1

8 JIuneiinble HEpaBEHCTBA 1

9 JInneliHOE IpOrpaMMHUpPOBAaHKE 1

10 AHaJIUTHYECKHE METOBI pacuéTa yria 1

11 AHaIUTHYECKHE METO/Ibl pacuéTa yriia MexXay MIOCKOCTSIMHU B 1
MHOTOTpaHHHKaX

12 @®opmysa pacCTOSIHUSI OT TOUKH /10 INIOCKOCTH B KOOPAMHATAX

13 Haxosxienne pacCTOSIHUI OT TOYKH JI0 TIFIOCKOCTH B Ky0Oe

14 Haxoaenue paccTossHUI OT TOYKHU A0 IUIOCKOCTH B IPaBUJIBHON 1
nupamMue

15 KonTponpHas pabora: "AHanuTudeckast reoMeTpus"

16 AHanu3 omuoOO0K, JOMYIIEHHBIX B KOHTPOJIbHOM paboTe. Ceuenus




MHOT'OTPpaHHUKOB: CTAHAAPTHBIC MHOI'OIPAaHHUKH

17 CeueHnss MHOTOIPaHHUKOB: METO/] CJIEJIOB

18 CeueHust MHOTOIPaHHUKOB: CTaHAApPTHBIE IUIOCKOCTH, IIEPECEUEHU S
IPSIMBIX U IIJIOCKOCTEN

19 [TapannenbHble NpsiMbIE U IUIOCKOCTH: NTapaJIJIEIIbHBIE CEUEHUS

20 [TapayuienpHble IPsIMBIE U TUNIOCKOCTH: PACUET OTHOLIEHUI

91 [TapannenbHble NpsIMbIE U IUIOCKOCTH: YIJIbl MEXKAY CKPELMBAIOIIUMUCS
IPSIMBIMU
[TepnieHauKyIIApHBIE IPSIMBIE U TUIOCKOCTH: CTaHAAPTHBIE NTAphI

22 NEPIEHIUKYJIAPHBIX TUIOCKOCTEH U IPSMBIX, CHMMETPUN
MHOTOTPaHHUKOB

93 [TepnieHIuKyIApHBIE MIPSIMBIE U TUIOCKOCTH: TEOPEMA O TPEX
NEPIIEHUKYIIIpax

24 [lepneniukynsipHbIe NPsIMbIE U IUIOCKOCTH: BBIYMCIECHUS JJIUH B
MHOTOTpaHHHUKaX

25 [ToBTOpEHME: IO MHOTOYTOJIEHUKOB

26 [ToBTOpenue: Gpopmyisl i TUIOIAACH

97 [ToBTOpEeHME: TUIOMAAN MHOTOYTOJILHUKOB, (hOPMYJIBI JUTSl TUIOIIAICH,
COOOpakeHHS TT0100MS

28 [Tnomany ceyeHnit MHOTOTPaHHUKOB: IUIOIIAAN IOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH

29 [Tmonmaan ceyeHnii MHOTOrPaHHUKOB: TTONIAAN TOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH, COOOpakeHUs 0100UsI

30 KonTponbhas pabota: "[loBTOpeHHE: MHOTOTPAaHHUKH, CEYEHUS
MHOT'OIPAaHHUKOB"

31 Ananu3 omuboK, TOMyIIEHHBIX B KOHTPOJIbHOH padote. OOBEM Tena.

O0beMm MMpsAMOYT'OJIBHOTO MapaJuICIICIIUIICAa




32

3anmaun 00 yaBOCHUHU Ky0a, 0 KBaapaType Kyda; 0 TPUCEKIIUH yTIia

CTepeOMCTpI/ILIeCKI/IC 3aa4u, CBsA3aHHBIC C 00BEMOM MIpsAMOYI'OJIbBHOTO

33 napajuiejaenumneaa

34 [Tpuxnanueie 3a1a4u, CBI3aHHBIE C BBIYMCIEHUEM 00BbEMA
PsIMOYTOJIBHOTO Tapajiiesenurnea

35 O06BEM psAMON TIPU3MBI

36 CrepeoMeTpHuuecKre 3aJa4u, CBSI3aHHbIE C BHIYUCICHUEM 00bEMOB
MPSIMOM MPU3MBI

37 [IpuknanHbie 3a1a4M, CBSI3aHHBIC C 00BEMOM TIPSIMOKN TIPU3MBI

38 Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO ONPEAEIEHHOTO HHTETpaIa.
O0bEM HAKJIOHHOHN MPU3MBbI

39 Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO ONPEAEIEHHOTO HHTETpaIa.
O0BEM TUpamMu bl

40 dopmyna 00bEMa MUPaAMUJIBIL.

41 ®opmyna 00béMa nupamuabl. OTHOIIEHHE 00BEMOB MUPAMUJL C OOIITIM
yrIoM

42 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbIE ¢ 00bEMaMU HAKIIOHHOM
MIPU3MBI

43 Pemienue crepeomeTpruueckux 3aad, CBA3aHHbIE ¢ 00bEMaMU TUPAMUIBI

44 [Tpuxnanueie 3anaun no reme "O0bEMBI Ten"

45 [Mpuknanueie 3anaun mo Teme "OO0bEMBI TeN", CBI3aHHBIE C 00BEMOM
TTUPAMHU/TBI

46 [Ipumenenne 06bEMOB. Brrunciienne paccTOSIHUS 10 TIOCKOCTH

47 KonTponbhas pabota: "O6bEM MHOTOrpaHHUKA"
AHanu3 omuOOoK, JOMYIIEHHBIX B KOHTPOJIBHOH padoTe.

48 [{unuHIprYeckas MOBEPXHOCTh, 00Pa3yOIINe ITUITHHIPHISCKON

MMOBEPXHOCTH




Humunap. [psmon kpyroBoit nunuuap. Ilnomans noBepxHOCTH

49 1
LWINHApA

50 Konunueckast moBepxHOCTh, 00pa3yrolre KOHNYECKOH MOBEPXHOCTH. 1
Konyc

51 CedeHune KOHyca INIOCKOCTBIO, MapajlIeIbHON MJIOCKOCTH OCHOBAHHUS 1

52 Yceuénnslii konyc. M300paxenne KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomaas 60KOBOM MOBEPXHOCTH KOHYCA 1

54 [Tnomaae GOKOBOM MOJIHOM MOBEPXHOCTH KOHYCA 1

55 CrepeomeTpHuyecKHe 3a1aun Ha JOKA3aTeIbCTBO U BEIUUCIICHHE, 1
IOCTPOCHUEM CEUCHMH LIMIIMHApA

56 CrepeomeTpHyecKHe 3a]aul Ha JOKAa3aTeIbCTBO U BEIUYUCIICHHE, 1
HOCTPOCHUEM CEUEHUH KOHYCa

S7 [IpukitagHble 3a1a4m, CBSI3aHHBIE C LIWIMHIPOM

58 Pentenue npuknagHbIX 3a7a4, CBSI3aHHbIEC C LIHMJIMHAPOM

59 Cdepa u map

50 ITepeceuenue cdepsl U mapa ¢ miockocTbio. Kacanue mapa u chepbl 1
IUIOCKOCTBIO.

61 Buna u uzobpaxenue mapa

62 VYpasuenue cepsl. [Tnomans chepst u e€ uactei

63 Cummerpus chepsl 1 mapa

64 CrepeomeTpHUecKHe 3a]aud Ha JOKAa3aTeIbCTBO, CBSI3aHHBIE CO Chepoit 1
U IIApOM, TTIOCTPOSHHEM UX CEUEHHH MIIOCKOCTHIO

65 CrepeomeTpHuyeckue 3aJaul Ha BEIYMCIIEHUE, CB3aHHBIE CO Chepoi U 1
IIapOM, IOCTPOEHUEM UX CEUEHUH MIIOCKOCTHIO

66 [TpuknamHbIe 3a7a9H, CBSI3aHHBIE CO CEPO U IapoM 1

67 [ToBTOpEHUE: OKPYKHOCTH HA TNIOCKOCTH, BEIUUCIICHHS B OKPY>KHOCTH, 1

CTaHJapTHBIC TTOA00HS




68 Paznuunbie koMOWHAIMK TEN BpaIIeHUs! © MHOTOTPaHHUKOB 1

69 3amaun o Teme "Tena ¥ MOBEpXHOCTH BpaIieHus " 1

70 Pemenue 3anay no teme: "Tena u NOBEPXHOCTH BpaLleHUS " 1

71 KonTtponbnas padora: "Tena u moBepXHOCTH BpamieHus " 1

79 AHanmu3 omuoOO0K, TONMYIIEHHBIX B KOHTPOJIBHOU padote. O0BEM 1
muMHapa. Teopema 06 00bEMe PSIMOTO HUIHHIIPA

73 Brrurcnenue 00bEMOB TEJ ¢ TOMOIIBIO ONPEACIEHHOTO HHTETPaIa. 1
O06BEM KOHYyCa

74 [Tnomanu 60KOBOM U MOJTHON MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHUECKUE 33]]a4H, CBSI3aHHBIC C BRIYHCICHUEM 00bEMOB 1
WIMH]IpA, KOHYyca

76 [Ipuknanueie 3a1auu no Teme "OOBEMBI U IIJIOLIAAN [TOBEPXHOCTEN Ten" 1
O06béMm mapa u mapoBoro cexkropa. Teopema 06 06bEMe mapa. [Tnomanp

77 cdepsl. CTepeomMeTpruyecKue 3a7auu, CBI3aHHbIE C BEIUMCICHHEM 1
00BEMOB 11apa, MAPOBOI0 CETMEHTA U IIApPOBOIO CEKTOpa
[Tpuknanueie 3anaun mo Teme "OO0BbEMBI TeN'", CBA3aHHBIE C 00BEMOM

78 nrapa ¥ momaapio chepbl. COOTHOLIEHUS MEXKTY MIIOMIAASIMH 1
HoBepXHOCTEH U 00BEMaMU MOAOOHBIX Tel
[Tono6HbIe Tena B mpocTpaHcTBe. MI3MeHeHne 00bEMa pu MoA00HH.

79 CrepeomeTpuyiecKue 3a1a4u, CBI3aHHBIC C BEIYUCICHUEM 00HEMOB TEIl U 1
MJIOMIAIe TOBEPXHOCTEN

80 KonTtponbhas padora: "[lnomaam moBepxHOCTH U 00BbEMBI KPYTJIBIX TN 1
AHanu3 omuoOOoK, JOMYIIEHHBIX B KOHTPOJIbHOH pabote. JIBrkeHus

81 npoctpancTBa. OtoOpaxkeHus. J{BrkeHus U paBeHCTBO ¢uryp. O0mue 1

CBOMCTBA JBHKECHUH
82 Buas! nBrkeHni: mapamieabHbId NIEPEHOC, HEHTPAIBHASI CUMMETPHS, 1

3epKaJIbHasi CAMMETPHS, IOBOPOT BOKPYT MPSMOU




83

[Ipeo6pazoBanus nmomoowus. [Ipsmas u cepa Ditnepa

84 ['eomeTpryeckue 3a1aun Ha MPUMEHEHUE JTBUKCHUS
85 KonTponsHas padora: "BekTopsl B mpocTpancTse”
AHanu3 omuoOOoK, JOMYIIEHHBIX B KOHTPOJIBHOH paboTte. Obobmaroiee
86 noBTopeHue 11 nmonsTuii u MmetonoB Kypca reomerpun 10—11 xnaccos, 1
cucremarusanus 3HaHui: "[lapamienbHOCTh NPSMBIX U IIJIOCKOCTEH B
npocTpascTse”
O6o6mmaromiee nopropenue 11 moHsATHI U METOZOB Kypca T€OMETPUU
87 10-11 kmaccoB, cucremaTu3aius 3HaHuii: "TIoHaTHE BEKTOPOB. 1
b
PaBenctBo BekTOpoB"
O6o6maromiee nopropenue 11 moHATHII U METOJIOB Kypca Tr€OMETPUU
88 10-11 knaccoB, cucremMatu3anus 3HaHui: "ClI0)KeHUE U BEIYUTAHUE 1
BEKTOpPOB"
Ob6o6maromee moroperue 11 MoHATHI 1 METOJIOB Kypca T€OMETPHH
89 10-11 xmaccoB, cucreMaTu3anys 3HaHuK: ""Y MHOKEHNE BEKTOPA Ha 1
b
quciao”
90 O6o6maromiee nopropeHue 11 noHsATHII 1 METOJJOB Kypca Fr€OMETPUU 1
10-11 kmaccoB, cuctemaru3anus 3Hanuil: "O0beM MHOTOTpaHHHUKA"
oOmaromiee mopTopenre 11 MoHATHII 1 METO0B Kypca FreOMETpUH
06006 11
91 10-11 kmaccos, cuctemaTu3amus 3Hanuii: "[nomaam moBepXHOCTH 1
KpYyTJbIX Ten"
92 O6o6maromiee nopropenue 11 MOHATHIT 1 METOJIOB Kypca TreOMETPUU 1
10-11 xnaccoB, cucremaTtusanus 3HaHui: "OOBEMBI KpyTibIX Ten"
93 HToroBast KOHTpOJIbHAS paboTa 1
94 AHanu3 ommOoK, JONYIIEHHBIX B KOHTPOJILHOM padoTe. 1
b
95 [ToBTOpeHme, 0600IIEHNE U CUCTEMATH3aIIHsl 3HAHUN 1
96 AKCHOMBI CTEPEOMETPHUH 1
97 AKCHOMBI CTEPEOMETPUHU U UX CIEICTBUSA 1




98

Pemenne 3aZla4 Ha MPUMCHCHUC aKCUOM CTCPCOMCTPHU U UX CIICACTBUA

99 Hcropust pa3BUTHS CTEPEOMETPUN KaK HAYKU
100 Ponb crepeoMeTpun B pa3BUTHN COBPEMEHHBIX MHIKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
101 Hcropus pasBuTHs CTEpEOMETPUM KaK HAYKH U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI
102 O6o0matomee moBTOpeHue Kypca reomerpun 10-11







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






