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y4e0HOro npeamMera
«I'eomerpus. Yriy0jeHHbI YPOBECHb»

YpoBeHb cpeaHero 001ero 00pa3oBaHus



INOACHUTEJIbHAS 3AIINCKA

['eomerpus sBiIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3y4YEHUs AUCLHUILUIMH €CTECTBEHHO-HAayYHOU
HalpaBIEHHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukina. Ilockosbky joruyeckoe MblIIUICHHE,
dopmupyeMoe TpH HM3YYCHUU OOYYAIOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KICHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCITIOJIBb3YIOTCS NPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aj1a4.

Ilenb ocBoeHust mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriayOaEéHHOM ypOBHE —
pasBUTHE WHIMBHyalIbHBIX CIIOCOOHOCTEH OOYy4aroIMXCsl MpPU H3YyYEHUM TIEeOMETpUH, Kak
cocTaBJIAIOLIeH NpeaMeTHON obOnactu «MaremaTnka U UHGOpMaTHKa» yepe3 obecreyeHue
BO3MOXXHOCTH IPHUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX T€OMETPUYECKHMX 3HAHUM U
NeMCTBUH, CHeNU(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, paCIIUPSIIOIIUMU
U YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

pacummpeHue NpeACcTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOH KYJIbTYpPHI U (GOPMUPOBAHHE
OCO3HAHMSI B3aUMOCBSI3U FEOMETPUH C OKPYKAIOIIMM MUPOM;

dopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTeMaTUYECKUX MOJEIISAX, O3BOJISIOLINX OMUCHIBATh U U3Y4aTh Pa3HbIE ABJICHUS OKPYKAIOLIETO
MUpa, 3HaHUE MOHATUHHOTO anmnapara 1o paszaeny «CtepeomMeTpus» yueOHOro Kypca reOMeTpHH;

(dbopmMHpoBaHHE YMEHHS BJaJIeTh OCHOBHBIMHU MOHATHUAMU O MPOCTPAHCTBEHHBIX QUTypax U
UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (GOpMyl M yMEHHUE WX MPUMEHSATh, YMEHUS
JI0Ka3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEKax, MOJENIAX U B pEallbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAlEHUsI, KOHCTPYMPOBAaTh T€OMETPUUECKUE MOJEIIN;

¢dopmupoBaHue IIOHMMaHus  BO3MOXHOCTHU AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOpHuil, OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU IpPU TMPOBEIECHUU
pacCyXIEHUI;

dopMHpoBaHHE YMEHHs BIaJETh METOJAMHU JI0Ka3aTeNbCTB WU AJITOPUTMOB pEIlEHUs,
YMEHMSI HX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pPELICHUs
CTEpEOMETPUYECKUX 33Jady U 3aJad C [PaKTHUYECKUM cojepkaHueM, (popMHupoBaHUE
IpEJCTaBICHUsT O HEOOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAHUM MaTEeMaTHYECKHX
YTBEPKACHUM U POJIM aKCUOMAaTUKHU B IIPOBEJEHUM I€AYKTUBHBIX PACCYXICHUI;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaromuxcsi, IMO3HaBaTEIbHOW aKTUBHOCTH, HCCIEI0BAaTEIbCKUX YMEHHUH, KPUTUYHOCTH
MBIIUICHUSI, UHTEpeca K U3YYEHUIO T€OMETPHH;

¢dopmupoBaHne (HYHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHHS
pacrio3HaBaThb MPOSBICHUS T€OMETPUYECKUX MOHATHI, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHbBIX
KM3HEHHBIX CHUTyallUAX M TpPU HU3YYECHUH JPYTUX Y4EOHBIX MPEIMETOB, IPOSBICHUSL
3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJEIUPOBAHUS PEATbHBIX CHUTYyalluid, HCCIEAOBAHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIMY [T0JTyYEHHBIX PE3YJIbTATOB.



OCHOBHBIMU COJIepKaTeIIbHBIMH JTUHUAMH yaeOHOTO Kypca «I'eomerpusi» B 10—11 kimaccax
aBIstOTCS: «lIpsiMble M TIOCKOCTH B MPOCTpAaHCTBE», «MHOrorpaHHuKN», «Tena BpameHus»,
«BeKTophI 1 KOOPIUHATHI B IPOCTPAHCTBEY, «J/|BHIKEHUS B IPOCTPAHCTBEY.

ChopmymnmupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMH T€OMETpUU Ha yriayOonéHHoM ypoBHe oOyueHus B 10—11 kiaccax, OTHOCHUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacripeniesisieTcsi He TOJIBKO MO COJIepKaTeIbHBIM JIMHUSAM, HO 1 110 rojaM o0yuenus. Copepikanue
o0pa3oBaHusi, COOTBETCTBYIOIIEE MPEeIMETHBIM pe3yibTaraM ocBoeHusi denepanbHoil padoueit
IIPOrPaMMBl, pacipeIeIEHHBIM 10 ToAaM 00yueHusl, CTPYKTYPHUPOBAHO TAKUM 00Pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPUHIIUITUAIBHEIM BOIIPOCAM O0YJaroIIuecs o0pamaiuch HEOJHOKPATHO. DTO
MO3BOJIIET  OPraHMW30BaTh  OBJAJCHHEC TCOMETPUYCCKUMHU  TOHSATUSMH H  HABBIKAMHU
MOCIEA0OBATENbHO U MOCTYNATENBHO, C COOMIOACHUEM MPUHIUIA MPEEMCTBEHHOCTH, & HOBBIC
3HAHUSA BKJIIOYATh B OOIIYIO CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00yUYaroINXCs, pacupsis
U yrayOusis e€, o0pa3ys mpovYHbIE MHOYKECTBEHHBIE CBSI3H.

[Tepexox k U3y4eHHUIO TE€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3mark ycnoBus s auddepeHrmanuu  00ydeHHs, MOCTPOSHUS WHAWBHIYaTbHBIX
o0pa3oBaTeNbHBIX NpOorpammMm, O0OecneyuTh YrayOn€HHOE M3yYeHHUE TEOMETPUH  Kak
COCTaBIIAIONIECH yueOHOTO mpenMeTa «MaremaTrukay;,

HOJATOTOBUTH OOYUYAIOMIMXCS K MPOJOJDKCHUIO M3YYCHUS MATEMAaTHKH C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXIY OOIMM U MpodecCrOHATbHBIM
o0Opa3oBaHHEM.

Ha usyuenue yue6Horo kypca «I'eomerpusi» Ha yriay0si€HHOM ypoBHE oTBoAUTCs 204 vaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 gaca (3 vaca B Henemio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. IlonaTue
00 aKCHOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, MTapaJlIeIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku cKpelnBaOmuUXcs NpsAMbIX. [lapanenbHOCTh IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: IapajlleibHbIE IPAMBIE B IIPOCTPAHCTBE, NAPAUIEIbHOCTb TPEX
IPSAMBIX, APAUICIBHOCTh NPSAMOM M IDIOCKOCTH. [lapayuienbHOE W LEHTPAIBHOE
IpOEeKTHpOBaHue, n3odpaxxkenue ¢uryp. OCHOBHbIE CBOMCTBA MApajIeIbHOTO IPOEKTUPOBAHMSL.
N300paxkenue ¢puryp B napamiesibHOM NPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXIYy NPSAMBIMH B IIPOCTpaHCTBE. llapaiienbHOCTh IIIOCKOCTEH: NMapajuleIbHbIE IIIIOCKOCTH,
CBOICTBa MapaienbHbIX II0CKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPhl HA IIOCKOCTH:
TETpa’ap, NapajljIeNIeNUIIe], IOCTPOCHUE CEYCHUN.

IlepneHgUKyIApPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IpPsAMBIE B
IIPOCTPAHCTBE, NPSMBbIE IMAPAUICIBHBIE W IEPIEHIUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEPIEHAUKYIIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISPHON IUIOCKOCTH.
OproroHanbHOe NpoekTupoBaHue. llepneHauKyIsp M HaAKIOHHBIE: PAacCTOSHUE OT TOYKU N0
IUIOCKOCTH, PAcCTOSHHUE OT MpsIMOM [0 IUIOCKOCTH, HPOEKIMs (UIypbl Ha IJIOCKOCTD.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: MIPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIocKocTer. Teopema
0 TpEX NMEPHEHAUKYIAPAX.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBINA YT OJ1, IMHEWHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHbli M MHOrorpaHsble yribl. CBOWCTBAa IUIOCKHX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAaHHOTO yria. Teopembl
KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Buibl MHOTOTpaHHUKOB, pa3BEPTKA MHOTOrpaHHuKa. [Ipusma: n-yronpHas npusma, npsmas
U HakJIOHHasT Npu3Mbl, OOKOBas W TIOJHAas TOBEPXHOCTh Mpu3Mbl. llapannenenunen,
NPSIMOYTOJIBHBIA MapajuleNIeNIuNel W ero cpoWcrBa. KpaTyaillime Nyt Ha NOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IIpoctpanctBennas teopema Iludaropa. ITupamupa: n-
yrojibHasi IUpaMuia, NpaBUibHas U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
NpaBUIBHON mNHpamuibl. [IpaBuiibHBIE MHOTOTpaHHHKH: IpPAaBHJIbHAs NpPHU3Ma M IpaBUIbHAsS
NUpaMu/Jia, MpaBUiIbHAS TPEYTOJIbHAS TUpaMKJia U TPaBUIIbHBIN TeTpasp, KyO. [Ipencrasnenue o
[IPaBUJILHBIX MHOTOIPAHHUKAX: OKTa3p, JOAEKAd AP U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yribl. [lnomans 60koBoi
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, TUIOIIA/lb OCHOBaHHI, TeOpeMa 0 O0KOBOM
MOBEPXHOCTU NpsAMOM mpusmbl. [Inomaas GOKOBOM MOBEPXHOCTU M MOBEPXHOCTU MPABUIBHON
MApaMUbl, TEOPEMA O IUIOIAAN YCEUYEHHON TUPaMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TNPaBUIBHOM MHOTIOIPDAaHHUKE: CHMMETPHS MapajuIeNICNUIEead, CHUMMETPHS
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIbHON NTUPAMHMIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE M IPOTHBOIIOJIOKHO HAIPABICHHBIE BEKTOPBL. PaBeHCTBO



BEKTOPOB. JICHCTBHS C BEKTOpPAMH: CIOKEHHWE W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKMX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha uncio. CBOMCTBA c10KeHUs BEKTOpoB. CBOICTBA YMHOXKEHUS
BEKTOpa Ha 4uci1o. [ToHsaTHE KOMIUTaHAapHBIE BEKTOPHI. I Ipr3HaK KOMIIIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O pas3IoKEHHMM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsamoyronbHas cucrtema koopauHaT B npocrpancTse. Koopaunats! Bekropa. CBA3b
MEXy KOOpJMHATaMHM BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MEexX1y Bekropamu. CkanspHOe
IIPOU3BEICHUE BEKTOPOB.
11 KUIIACC

Tesa BpaieHus

[ToHATHS: UMIMHAPUYECKAs TOBEPXHOCTh, KOHWYECKAs IOBEPXHOCTh, chepuueckas
IOBEPXHOCTh, 00pa3yroIIMe MOBEpXHOCTEN. Tena BpaleHus: IMIMHIP, KOHYC, yCeUEHHBINA KOHYC,
cdepa, mwap. B3aumHoe pacrnonoxkenue chepbl U MIOCKOCTH, KacaTelabHas IIIOCKOCTh K cdepe.
N300pakeHue Tes BpaleHus Ha TiIockocTH. Pa3BépTka nninmHapa u konyca. Cummerpust chepbl
U 11apa.

O6béM. OcHoBHblE cBoOiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napauenenunena U cieactsus u3 Heé. OObEM NpsMOM M HAKIOHHON NPU3MBI, LUIUHIPA,
nupaMujibl 1 KoHyca. OObEM 11apa v apoBOTr0 CETMEHTA.

KomOunanuu Ten BpalleHuss MU MHOrorpaHHukoB. [Ipu3ma, BmMcaHHas B IWJIMHAD,
onucaHHas okojio LwinHApa. [lepeceuenue cdeprl u mapa ¢ miockocTero. Kacanue mapa u
cdepsl II0cKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAaHHON B
MHOTOTPaHHUK WJIN TEJIO BPALCHUSI.

[Tnomanp MOBEPXHOCTH LMIMHApA, KOHYca, Iutomaap chepel u e€ yacteil. [logobue B
npoctpadcTtBe. OTHomeHne 00BbEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue monodus, romoreTus. PemeHue 3ajad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEpPEOMETPUUYECKUX METOJIOB.

[TocTtpoeHne ceyeHUI MHOTOTPAHHUMKOB W TEJd BpAIICHUS: CEUYEHUs IMWIMHApA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjielibHble OCHOBAaHHIO U
NPOXOJALINE Yepe3 BEepIIMHY), CEYSHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHUH: METOJ CIIEIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEH TIIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuy HajJ BEKTOpaMU. BEKTOpHOE yMHOXEHUE BEKTOPOB.
CBolicTBa BEKTOPHOrO yMHOXEHHs. IIpsmoyronpHass cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
pEeIIeHNU T€OMETPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

IBwxkenust npoctpanctBa. OrtoOpakenus. JIBwkeHuss u paseHCTBO ¢uryp. OOmme
CBOMCTBA JIBW)KCHUH. Buabl NBM)KEHMI: NMapajuleIbHBIN IEPEHOC, LEHTpaJbHAas CHUMMETPHS,
3epKajJibHasi CHMMETpUsI, TOBOPOT BOKPYT npsimoil. IIpeoOpazoBanus nogodus. [psmas u chepa
Oiinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YT JTYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIENYyp TpakJaHCKOTrO OOIIecTBa
(BBIOOpBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NnaTpUOTHYECKOE BOCTIUTAHME:

c(OpMUPOBAHHOCTh POCCUNMCKON T'Pa)kJJTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUIMCKOW MAaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JIOCTUKEHHSIM POCCUHUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMATHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUN B
JIpYTUX HayKax, TEXHOJIOTHUAX, cepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHHWE JIYXOBHBIX IIEHHOCTEH  pOCCHMHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTh
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUEHOIO, OCO3HAHME JMYHOIO BKJIaJa B MOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOUast 3CTETUKY MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PaCCYKICHHI, BOCIPUUMYHBOCTh K MAaTEeMATHUYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MATEMAaTUYECKUE 3HAHMS B HHTEpEcax 37J0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
NMUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3anyeckas akTUBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TTPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATEIIbHOCTHIO;

6) TpynoBoe BocnnuTanue:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MAaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccnrt W peamu3oBBIBaTH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 33/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TMOHUMAaHHWE BIHUSHUS COLUAIHHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
[J100aIbHOTO XapaKTepa 3KOJIOTUYECKUX MpobieM, OpueHTAIIHsI Ha TPUMEHEHNE MaTeMaTHYECKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00J1aCTH OKpY Karollel cpeibl, IITaHUPOBaHHE OCTYIKOB U OLEHKU
MX BO3MOHBIX IOCIIEICTBUM JUIsl OKPYKAIOLLEH CPEJIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHUKH, NOHUMAHHE MATEMaTHUECKOW HAyKH KaK C(epsl
YEJIOBEUECKON JIEATEIIbHOCTH, ITAlOB €€ Pa3BUTHs M 3HAYUMOCTH Ul Pa3BUTUS LIMBUIM3ALINU,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIENOBATENIBCKYIO AESATEIBHOCTh HHANBUAYAIBHO U
B IpyIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBISBJIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE IPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HNOHATUH, OTHOLIEHMH MEXAYy MOHATUAMH, (OPMYIUPOBaTH ONpEAETICHUsS MOHATHIH,
YCTAaHABJIMBATh CYIICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUSA Ui 000OUICHHS W
CPaBHEHHUsI, KpUTEPUN TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh W MpPeoOpa3oBbIBATh CYXKJIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00Il1e, YCIOBHBIE,

BBISIBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYUsS B (akTax,
JaHHBIX, HaOMIOJEHUSIX U  YTBEP)KICHUSX, Mpeajararb KpPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

JIeNIaTh BBIBOJBI C HMCIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSTEIBHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKAEHUH (TIPSIMBbIE U OT
OPOTHBHOTO), BBICTPAUBaTh apPryMEHTAllUI0, TPUBOJAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BbIOMpATh CIIOCO0 pelieHns yueOHol 3a1auk (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHMUS,
BbIOMpaTh HanboJIee MOAXOAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIeI0BATENbCKUI HHCTPYMEHT MO3HaHUS, (OPMYIHPOBAThH
BONPOCH], (PUKCHPYIOIIME MPOTUBOpEUYHE, MpoOJeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(dbopMUpOBATH TUIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3ULINIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTAHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJIECHMS, IPOLECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00BbeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (OPMYJIMPOBATh 0000IIEHUSI U BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HaOJI0IeHNs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAK)Ke BbIIBUIaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISABIIATH JEPUIMUTH HHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HA BOMIPOC U JJIS
peLIeHMs 3a]1a4u;

BbIOMpaTh MHPOPMALMIO U3 MCTOYHUKOB PpA3JIMYHBIX THUIIOB, AaHAJIM3UPOBATh,
CHUCTEMaTH3UpOBaTh W HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBICHMUS],



CTPYKTYPHPOBATh HH()OPMALIUIO, TIPEJICTABIIATH €€ B Pa3IMYHbBIX (hOpMax, HIUTIOCTPHPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO CHOPMYINPOBAHHBIM
KPHUTEPUSM.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelcTBUS

Oo0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXJICHHS B COOTBETCTBHHM C YCIOBHSAMH M ICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHUCHhMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUA I10 XOI[y peHleHI/IH 3aJa4u, KOMMCHTI/IPOBaTB HOqueHHBIfI pe3yﬂBTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIIPOCHI IO CYHIECTBY OOCYKIaeMOW TEMBbI, MPOOIeMBI,
pelaeMoi 3a/auu, BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA IMOMCK PEIICHMS, COMOCTaBIATh CBOU
CYXJICHUS] C CY)KICHUSMHU JPYTUX YYaCTHHKOB JUANOra, OOHApYKUBaTh Pa3JIMYMe U CXOJCTBO
MO3UINH, B KOPPEKTHOH (hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'ISITB pe3yJH)TaTI)I peHIeHI/Iﬂ 3aJda4u, BKCHepI/IMCHTa, HccCJIe10BaHusA, HpOCKTa,
CaMOCTOSITEIILHO BBIOUPATh (POPMAT BBICTYIUICHUS C YYETOM 3aj1a4 MPE3CHTAUU U 0COOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranmu3anus:

COCTaBJIATh IUIAH, aJIrOPUTM pelIeHHs 3a/lauyd, BBIOMpaTh CIOCOO peleHHs ¢ y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTUPOBATH
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3yIbTaTOB, BIAAETh CHOCOOAMU CaMONIPOBEPKH,
CaMOKOHTPOJIS IIpoIecca U pe3ysIbTaTa pelIeHrs MaTeMaTHUeCKOH 3a1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OILICHUBATh COOTBETCTBUE PE3Y/IbTaTa €I U YCIOBUSIM, OOBSACHATH MPUUYHHBI TOCTHKEHUS
WIA HEJOCTWXKEHHMsS pe3yJbTaTOB JIEATEIbHOCTH, HAaXOIUTh OIMIMOKY, JaBaTh OIICHKY
nprOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON M MHIUBUAYAIbHONH pabOTHI MpH
pelieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOThI, pacrpeleniTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
MIPOIIECC U PE3YIbTAT pabOThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyHMHoBbIX (opmax paboThl (0OCyXkaeHHsS, OOMEH MHEHUN, «MO3TOBBIE
IITYPMBI» M HHBIE), BBIITOJIHATH CBOIO YAaCTh paOOTHl M KOOPAWHUPOBATH CBOH ACUCTBUS C IPYTUMU
YJICHAMHA KOMaHJbI, OLICHWBAaTh KAayecTBO CBOET0 BKJaja B OOLIMI MPOXYKT MO KPHUTEPHSM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:



CcBOOOJIHO OIIEpUPOBATh OCHOBHBIMU MOHATUAMHU CTEPEOMETPUH NIPH PEIICHUH 33134 U
IIPOBEJCHUHY MATEMaTHYECKUX PACCYKICHUMN;

IIPUMEHATh aKCUOMBI CTEPEOMETPUM M CIEACTBUSA U3 HHUX IIPU  PELICHUU
reOMETPUYECKHX 3a/1ad;

KJIaccu(pUIMPOBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B
IIPOCTPAHCTBE, NPAMBIX U IVIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH MOHSATHSIMH, CBS3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
IIPSIMBIMH B IIPOCTPAHCTBE, MEXAY MPSMOM U IIIOCKOCTBIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOJHO pACMO3HABaTh OCHOBHBIC BHJbl MHOTOTPAaHHHMKOB (TIpH3Ma, HUpPaMU/A,
HpSMOYTOJIbHBIN Mapasiesnenunen, Kyo);

KJIaccu(pUIUPOBaTh MHOTOTPAaHHHUKH, BEIOUPAsi OCHOBAHUS ISl KITACCHU(UKAIINH;
CBOOOJHO ONEpPUPOBATH MOHSTHUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IIJIOCKOCTBIO;

BBIINOJIHATH apajuieIbHOE, IEHTPAJIbHOE U OPTOrOHAIIBHOE IIPOEKTHPOBAHNUE (PUTYp Ha
IUIOCKOCTb, BBIOJIHATH N300paXkeHUs (PUryp Ha MJI0CKOCTH;

CTPOUTh CEYEHHS MHOIOIPAHHUKOB Pa3IMYHBIMU METOJAMU, BBIIOJHATH (BBIHOCHBIE)
IUTOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIUMCIIATh IUJIOIAAM IOBEPXHOCTEH MHOIOIPAaHHUKOB (Mpu3Ma, MOHUpaMuja),
FEOMETPUUECKUX TeJl C MPUMEHEHHEM QOopMyIT;

CBOOOJHO ONEpPUpPOBAaTh MOHATHUSAMU: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh H
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJHO ONEPUPOBATh MOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBIIIOJIHATH NEUCTBUSA HaJ BEKTOPAMU;

pemaTh 3aJadd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKHX OTHOLICHUM W HAaxXOXKJEHUE
F€OMETPUYECKUX  BEJIMYMH, [PUMEHSS  W3BECTHbIE METOABl IIPU  PEIICHUU
MaTE€MaTUYECKHX 3a/1a4 MOBBIIIEHHOIO U BBICOKOTO YPOBHS CJI0KHOCTH;

MIPUMEHATH MIPOCTEUILNE TPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CHUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a/1a4;

U3BJIEKaTh, IPEOOPA30BBIBATH M HHTEPIIPETHPOBATH HHPOPMALIUIO O IPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

IIPUMEHSATD [TOJIy4CHHBIEC 3HAHUS Ha IIPAKTUKE: CPAaBHUBATH U aHAJIM3UPOBATH PEAJIbHBIE
CUTyallud, I[PUMEHATb W3Y4YCHHBIE [IOHATHS B IIPOLIECCE IIOUCKA PELICHUS
MaTeMaTH4ecKu c(HOopMyTUPOBAaHHON MPOOIEeMbI, MOJETUPOBATh PEalbHbIE CUTYalluu
Ha S3bIKE TIE€OMETPHM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIN C MCHOJBb30BAaHUEM
FeOMETPUUECKUX MTOHITHH 1 TEOpEM, arrapara alreopsl, penarh NpakTHYECKue 3a/1a4H,
CBSI3aHHBIE C HAXO0XKJICHUEM I'€OMETPUYECKUX BEIUYHH;

UMETb NPEACTABICHUs 00 OCHOBHBIX dTalax pa3BUTHS T€OMETPUH KaK COCTABHOM YacTu
byHaaMeHTa pa3BUTHs TEXHOJIOTHIA.

K xonmy 11 ki1acca o0yyaromuicss HAyYUTCS:

CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C IMIIMHAPHYECKON, KOHUYECKOW U
chepryecKkoi TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI IMTOTYUSHUS;

OTIEPHPOBATH TIOHATHIMHU, CBSI3aHHBIMH C TEJIAMH BpAIEHHS: WIHHIPOM, KOHYCOM,
chepoii u mapowm;



pacrmo3HaBaTh Teja BpaieHus (IMIMHIP, KOHYC, cepa U map) U 00BACHATH CITOCOOBI
MOJTyYEHUS TeJl BpallleHus;

KJIACCHU(UITUPOBATh B3aUMHOE PACTIOIOKEHUE chephl U MIIOCKOCTH;

BBIUMCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U TeNl BpalleHus, o0bEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
pUMEeHEeHHEM (HOpMYIL;

CBOOOJHO OTNEPUPOBATH MOHSATUSIMU, CBI3AHHBIMU C KOMOMHAIUSAMH TEJ BPAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAaHHUK, BIHCAHHBIN B cpepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BlMcaHHAasi B MHOTOTPAHHUK HMJTU TEJIO BPAIICHHUS,

BBIUKCIISTH COOTHOIICHHS MEXAY IUIOMIaIIMU MOBEPXHOCTEH U 00BEMaMU MOJOOHBIX
TEN,

n300paxarh H3ydyaeMble (DUTYpBI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU W3
PHUCYHKOB MTPOCTBIX 00BEMHBIX (DUTYP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHUS TEJ
BpallleHUs;

U3BJIEKATh, UHTEPIIPETHUPOBATH U IPEOOPA30BHIBATH HHPOPMAIUIO O TPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeAcTaBIeHHYIO Ha YepTexaxX U PUCYHKAX;

CBOOOHO OIEPUPOBATH TIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH ONEPalMK HaJl BEKTOPaMHU;

3aJ1aBaTh INIOCKOCTh YPAaBHEHHUEM B JICKAPTOBOI cUcTeMe KOOPAMHAT;

pelaTte TeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIIIOB MEXAY TMPSMBIMH U
TUIOCKOCTSIMHU, BBIYHMCIICHUE PACCTOSHUH OT TOYKH JI0 IUIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUH;

CBOOOHO ONEPUPOBATH MOHSATUSMU, CBSI3aHHBIMU C JIBYKEHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBMXKCHUH;

BBITIOJHATh M300paKeHHsT MHOTOTPAHHUKOB M TeN BpallleHUs MPHU MapaieIbHOM
MepeHoce, MeHTPATbHON CUMMETPHUH, 3epKaIbHOH CUMMETPUHU, TIPH TTOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus O100MS;

CTPOUTH CEYCHHSI MHOTOT'PAHHUKOB U TEJ BPALICHUS: CCUSHUS MIINHAPA (TTapaJIIeIbHO
U TIEPIICHANKYJISIPHO OCH), CEUCHHSI KOHYca (TTapauIeTbHbIe OCHOBAHUIO U TIPOXOJISIINE
yepes BEpIIMHY), CEUSHHUS 11apa;

UCIIONIb30BAaTh METOBl TOCTPOSHUSI CEUEHU: METOJ CIIEeI0OB, METOJ BHYTPEHHETO
MIPOSKTUPOBAHHUS, METO/T TIEPEHOCA CEKYIIECH IIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHIE YTBEPIKICHHUS;

MPUMEHITh TEeOMETpHUYeCKHe (aKThl JUISI PEIICHHUS CTEPEOMETPUUCCKUX 3ajiad,
MIPEJITOJIATAFOIINX HECKOJBKO IIaroB PelIeHUs, €CIIM YCIOBUS MIPUMEHEHHUS 3a/IaHbl B
SIBHOW U HESIBHOU (hopMme;

pemath 3aJayd Ha JIOKA3aTelbCTBO MAaTEMAaTHYECKMX OTHONICHUH W HaXOXICHUE
TEOMETPUUYECKUX BEIUYUH;

MPUMEHSTH POTPAMMHBIE CPEJCTBA U AIEKTPOHHO-KOMMYHHUKAITMOHHBIE CHCTEMBI TIPH
pEIIeHUN CTEPEOMETPUIECCKIX 33]1aY,

NPUMEHSTh T[IOJYYCHHbIE 3HAHUS HA TIPAKTHKE: CpPaBHUBATh, AHAIM3UPOBATH U
OIICHUBATh PeajbHbIC CUTYAIMH, IPUMEHSATh U3yUCHHBIC MOHSITHUS, TECOPEMBI, CBOHCTBA
B IIpollecce IMOKCKA pELIEHUS MaTeMaTHU4ecKu CQOPMYIUPOBAHHON MPOOIEMBI,
MOJIEJIMPOBATh pealbHbIE CUTYaIlMH HA S3bIKE T€OMETPHUH, UCCIIEN0BATh MOCTPOCHHbIE



MOJIEJIM C UCHOJB30BaHUEM T'€OMETPUUYECKUX MOHATUNM M TEOpEeM, almapara anreopsl,
pelaTh IPaKTUYECKHUE 3aJa4l, CBA3aHHbIE C HAXOKACHUEM M€OMETPUUECKUX BEIUYUH;
UMETb IPEACTABICHUS 00 OCHOBHBIX dTalax pa3BUTHI T€OMETPHH KaK COCTABHOM YacTH
dbyHaamMeHnTa pa3BUTHs TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Koutpoapupie  IMpaxruyeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 Bsenenue B ctepeoMeTpuo 23 1
) B3aumHoOe pacrosnoxeHue npsiMbIx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepnieHIUKYNSPHOCTD MPSMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIIIBl M pacCcTOSHUS 16 1
6 MHororpanHuku 7 1
7 BexkTops! B IpocTpaHCTBE 12
g HOBTOPGHHG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriseckie (mudpossbie)
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypenI
1 AHanuTnyeckasi reOMETpUs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTEMaTH3aIUs 3HAHUH
3 O0BEéM MHOTOTPaHHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 |
KPYTIBIX TEJ
6 JBmxeHus 5 1
7 [ToBTOpEHuUe, 06o6meHIfe u 17 )
CUCTEeMaTH3aIHsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTpoabubie

Bcero
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTejibHbIE

pecypchl

OcHOBHBIE TIpaBUIIa U300pPAKEHHS HA PUCYHKE TITIOCKOCTH,
NapauIeJIbHBIX IPSIMbIX (OTPE3KOB), CEPEANHBI OTPE3KA
[ToHsATHS cTepeoMeTpHUM: TOUKA, NpsiMast, INIOCKOCTb,
npoctpancTBo. OCHOBHBIEC IPaBUIIa N300paKEHNs HAa PUCYHKE
IUIOCKOCTH, MapaJljIeNIbHbIX MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsTHS: nepecekarolecs MIOCKOCTH, IepeceKaroLIecs
npsiMasi ¥ MJI0CKOCTh; OJIYIPOCTPAHCTBO

IlonsTus: MEPECCKAOINECA TIIIOCKOCTH, MEPCCCKAIOIINECCAH
npsiMasd 1 MmI0CKOCTb, MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, H300paskeHNe IPOCTEHIINX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOMUX OOBEKTOB

MHororpaHH1KH, H300pa’keHre MPOCTEUIIINX
IPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOLINX OOBEKTOB

AXCHOMBI CTEPCOMETPHH U TICPBBIC CICACTBUA U3 HUX

AxcuoMsl CTCPCOMCTPHUU U NICPBBIC CICACTBHUA U3 HUX

AxcuoMsl CTCPCOMCTPHUU U IICPBBIC CICACTBUA U3 HUX. CnocoObl

3alaHuA TPAMBIX U ILIOCKOCTEH B MMPOCTPAHCTBE. O0o3HayeHUs
MMPAMBIX U IIOCKOCTEM

10

N306paxeHne cedeHni mupamMuibl, Kyoa 1 MpuU3Mbl, KOTOpbIE
MPOXOAT uepe3 ux péopa. M3zo0pakenue nepecedecHus
MIOJIYYEHHBIX IIJIOCKOCTEH. PackpalnBaHue oCTpOCHHBIX
CEUEHUI pa3HBIMU I[BETAMU




11

12

13

14

N3ob6pakenue ceueHnit mupamMusl, Kyoa v IpU3Mbl, KOTOPBIE
POXOAT uepe3 ux péopa. M3o0pakeHue nepeceucHus
IIOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue OCTpOEHHBIX
CEYCHUH Pa3HbIMU LIBETaMU

N300pakeHue ceueHuil nmupaMubl, Kyoa U Ipu3Mbl, KOTOpPbIE
POXOAT uepe3 ux péopa. M3o0pakeHue nepeceuecHus
IIOJIyYEHHBIX IUIOCKOCTEN. PackpalinBanue MocTpOEHHbIX
CEYCHUH Pa3HbIMU LIBETaMU

N300pakeHne ceueHuil mupaMuabl, Kyoa u mpu3Mbl, KOTOpPbIE
IpoXoaAT uepe3 ux péopa. M3zo0pakeHue nepeceyeHust
IIOJIY4EHHBIX IIIOCKOCTEN. PackpamnBaHue ocTpoeHHbIX

CEYEHUM pa3HbIMU LIBETAMH

Merton ciie10B I TOCTPOSHUS CeUSHUN

15

16

17

Merton crenoB asis nocTpoeHust ceuenui. CBoicTBa
MIEPECEUECHHM NPAMBIX U INIOCKOCTEN

Merton cieoB Ui mocTpoeHus ceueHuil. CBoiicTBa
NEPECEUEHUM NPSAMBIX U INIOCKOCTEN

[TocTpoenue ceuenuii B nupamue, Kyoe 1o TpéM ToUKaM Ha

pEbpax. Cozianue BHIHOCHBIX UEPTEKEH U 3aIiCh 11aroB
MOCTPOEHUS

18

[Toctpoenue ceueHuii B nupamuie, Kyoe mo TpéM TouKkam Ha
p€opax. Co3naHne BHIHOCHBIX YEPTEKEH U 3aMHCh I1aroB
IIOCTPOEHUS

19

20

[Toctpoenue ceuenuii B mupamu/ie, Kyoe mo TpéM TouKkam Ha
p€6pax. Co3naHne BBIHOCHBIX YEPTEKEN U 3aMKCh I1aroB
MTOCTPOEHUS

[Toctpoenue cedenuii B nmupamuze, Kyoe mo TpémM ToukaM Ha
pEbpax. CozaHre BEIHOCHBIX YEPTEXKEH 1 3aliCh 1aroB
IIOCTPOCHHUS




21

22

23

IToBropenue mianumerpun: Teopema 0 IPONOPLUUOHAIBHBIX
orpeskax. [lomobue TpeyrobHUKOB

IToBTOopenue manumerpun: Teopema Menenas. PacueTs! B
CEYEHMX Ha BBIHOCHBIX uepTexax. Mcropus pa3Butus
IJJAHUMETPUHU U CTEPEOMETPUU

KonTtponsnas padora "Akcuomsl crepeomerpun. CeueHus"

24

25

26

B3anmHOe pacosiokeHne NpsiMbIX B IPOCTPAHCTBE.
CkpenuBaroiuecs npsmele. [Ipu3Haky ckpemmBarommuxcs
npsaMeix. [lapamiensHbie npsiMble B IPOCTPAHCTBE

Teopema o CylIeCTBOBaHUH U €AMHCTBEHHOCTH MPSMOA
napajuieJIbHON TaHHOU MIPSIMOM, MPOXOAUIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE Niexkallell Ha JaHHOM nmpsiMoid. Jlemma o
MEePECCUCHUH MapaICIIbHBIX MPSIMBIX TUIOCKOCTHIO

[TapanmnensHOCTh TpeX NpsIMbIX. Teopema o TpEX mapaienbHbIX
npsiMbIX. Teopema 0 CKpeUIMBaIOIIMNXCS MPSIMbBIX

27

[TapannensHoe mpoexkTupoBaHue. OCHOBHBIE CBOICTBA
napajuleIbHOrO MpoeKTHpoBaHus. M300paskeHue pa3HbIx Guryp
B [IapAJUIEJILHON NTPOEKIINH

28

29

LenTpanpHas nmpoekuus. YToJ ¢ COHAPaBI€HHBIMH CTOPOHAMH.
VYrois Mexay NpsMbIMU

33.2[2[‘11/1 Ha JOKa3aTCJIbCTBO U UCCICIOBAHUC, CBA3AaHHBIC C
PacCIoJIOKECHUEM NIPSAMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapaIETbHOCTh NPSAMOM U INIOCKOCTH B
npocrpaHcTse. [Ipu3Hak napaienbHOCTH NPSAMON U IIIOCKOCTH.
CBolicTBa napauIeaIbHOCTU IPSIMON U INIOCKOCTH

31

FeOMeTpI/I'-IeCKI/Ie 3aJa4u Ha BBIYUCJICHUE U JOKa3aTCIbCTBO,
CBA3aHHBIC C MAPaJIJICIIbHOCTBIO ITPSMBIX U IJIOCKOCTEH B
NPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOAAIIETO Yepe3 TaHHYIO MPSMYIO Ha
YepTEeXKE U MaPaIIEIBHOTO IPYror npamoit. Pacuér oTHomeHui




Hapannenbﬂaﬂ NpoCKIMA, HPUMCHCHUC AJId ITOCTPOCHUA

33 cedeHuil kyda u napamuienenunena. CBoHCTBa Mapaieienunea
U TIPU3MBI

34 [TapannensHble iockocTy. [Ipu3Haky napamienbHOCTH ABYX
IIJIOCKOCTEMN
Teopema 0 napamieIbHOCTU U €IMHCTBEHHOCTH IJIOCKOCTH,

35 MPOXOJIAIIEH Yepe3 TOUKY, HE IPUHAJICKAITYIO JAaHHOU
IUIOCKOCTH U CIEJCTBUS U3 HEE
CaolicTBa napasuieabHbIX INIOCKOCTEN: O MapajIeIbHOCTH

36 IPSIMBIX TIEPECEUEHUs IPU NIEPECEUEHHUH JIBYX MapaIeIbHbIX
IJIOCKOCTEN TpEeThen
CaolicTBa napasuieabHbIX MIIOCKOCTEN: 00 0Tpe3kax

37 NapauIeJIbHBIX NPSAMBIX, 3aKJIIFOUEHHBIX MEXY NapajlieIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUEHUH MIPSIMON € ABYMS NapajlieIbHbIMU
IUIOCKOCTSIMU

38 [ToBTopenue: Teopema ITudaropa Ha mockoctTi

39 [ToBTOpEHUE: TPUTOHOMETPUS PSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a 1 MPsIMOYTOJILHOTO MapajlieNenuneaa

A1 Boruncnenue 1iMH OTpE3KOB B KyOe U IPSIMOYTOJIbHOM
napajulieJenune1e

42 IlepnenquKyISIpHOCT MPSMOM U TUI0CKOCTH. [Ipu3Hak
NEePIEeHIUKYISIPHOCTH IPSIMON U TIIOCKOCTH

43 [lepnenaukynsipHOCTH NpsAMOM U M10ckocTH. [Ipn3Hak
NEPNEHUKYIIPHOCTU IPSIMOM U INIOCKOCTH
Teopema 0 CylieCTBOBaHUM U €AMHCTBEHHOCTH MPSIMOM,

44 IIPOXOJAIIEH Yepe3 TOUKY IPOCTPAHCTBA U MEPIIEHIUKYIIIPHON K
IJIOCKOCTH

45 [TnockocT U NeprneHANKYIIPHbIE UM IIPSIMBIE B

MHOI'OI'paHHHUKAax




[ImockocTH U NEPHEHAUKYIIIPHBIE UM MPSIMbIC B

46 MHOTOTpaHHHUKaX

47 ITepnienpukyisap u HaxioHHas. [locTpoeHune nepneHanKyspa u3
TOYKH Ha IIPSIMYIO

43 Ilepnengukynsp u HaknoHHas. [locTtpoenne nepnesauKysspa u3
TOUYKH Ha IPSIMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas 1 oOpaTHas)

50 Teopema o Tpéx neprneHAnKyIsApax (mpsmas u oopaTHast)

51 VYron Mexay CKpeurBaroIUMUCS PSIMBIMU

57 [Tounck nepneHaAUKYIAPHBIX NPSAMBIX C IIOMOILBIO
NEPIEHIUKYJISPHBIX TNIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE

54 [TocTpoenue ceuenuit Kyda, mpu3Mbl, IPaBUIBHOM MUPAMUIBI C
MIOMOUIbIO0 OPTOTOHAJILHOW ITPOEKIIUH

55 [TocTpoenue ceuenuii kyba, MpU3Mbl, MPaBUIBHON TUPAMUIbI C
MIOMOUIbIO0 OPTOTOHAJILHOW ITPOEKIINH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MIOCKOCTH.
[InockocTu cuMMeTpuii B MHOTOIpaHHUKaX

57 [Tpu3Hak NepneHIuKyIIPHOCTH IPSIMON U TNIOCKOCTU KaK
CJIEICTBUE CHMMETPUU

53 IIpaBunBHBIE MHOTOTPAHHUKHU. Pac4€T pacCTOSIHUN OT TOYKHU 10
IJIOCKOCTH

59 IIpaBuIBHBIE MHOTOTPAHHUKHU. Pacd€T pacCTOSIHUN OT TOUYKHU 10
MJIOCKOCTH

60 CriocoObI ONYCTUTD MEPIEHAUKYIAPbl: CAMMETPHUS, CIIBUT TOUKU
I10 MapaJUIeIbHON MPSAMON

61 CaBur 1o HenapasuieabHON IPSAMON, NU3MEHEHUE PACCTOSHUM

6 KonTtponbHas padota "B3anMHOe pacrosokeHue npsiMbIX 1

IJIOCKOCTEH B TpoCTpaHCTBE"




HOBTOpeHI/IeZ Yroja MCxKAy MNpsSAMbIMHA Ha IIJIOCKOCTH,

63 TPUTOHOMETPHS B IIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOpEMa
KOCHHYCOB

64 [ToBTOpEHME: YrOa MEXAY CKPELIMBAOIIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65 I'eomeTpuueckre METObI BHIYUCICHUS YIJla MEXY NPSIMBIMU B
MHOT'OIPAHHHUKAX

66 JByrpannbiii yrosu. CBONCTBO JIMHEWHBIX YTIJIOB IBYTPAHHOTO
yria

67 [lepnenaukynspusle 1ockocTH. CBONCTBA B3aUMHO
NEePHEHANKYISIPHBIX MIOCKOCTEN
[Ipu3Hak nepnesauKyJIIpHOCTH IJIOCKOCTEN; TeopemMa O IPsIMOM

68 MEPECEUCHHUS IBYX IJIOCKOCTEH MEepPIEeHIUKYISPHBIX TPEThEN
IJIOCKOCTH

69 [IpsimoyroibHBIN napasuienenunes; Kyo; u3sMepeHus, CBOMCTBa
IIPSIMOYTOJIBHOTO ITapaJuIeIICNIIe1a

70 Teopema o AMaroHanyu NpsSMOYrOJIBHOTO MapaJlIeNIeUANE A U
CJIEICTBUE U3 HEE

71 CrepeoMeTpuueckre U NPUKIAJHbIE 33]]a4l, CBS3aHHBIE CO
B3aMMHBIM PACIIOJIOKEHUEM IIPSIMBIX U IIJIOCKOCTH

7 IToBTOpEHME: CKpEMMBAIOIIUECS ITPSMBIE, TApaJlIeIbHbIE
IJIOCKOCTH B CTaHJAPTHBIX MHOTOTPaHHUKAX
[Tapa napaynenbHbIX IJIOCKOCTEN Ha CKPEIIMBAIOIINXCS

73 IPSIMBIX, PACCTOSIHUE MEXKY CKPELIMBAOIIMMHUCS NPSMBIMH B
MPOCTBIX CUTYAIUSIX

74 PaccrostHre OT TOUKM 10 INIOCKOCTH, PACCTOSIHUE OT NMPSAMOM 110
IJIOCKOCTH

75 Boluncrenre paccTOsSHUN MEXIy CKPEIMBAIOIIUMUCS TPSIMBIMU

C TIOMOIIIBIO MEPIEHAUKYISPHON MIIOCKOCTH




TpéXrpaHHslil yroi, HEpaBeHCTBA JJIs TPEXTPAaHHBIX YIJIOB.

76 Teopema [Tudaropa, TeopemMbl KOCHHYCOB ¥ CUHYCOB JISI 1
TPEXTPAHHOTO yIJIa
77 DneMeHTHI ChepUYECcKOil reOMETPUH: Te0Ie3MUeCKUe TMHUN Ha |
3emuie
78 KonTponsHas padora "Yriel u paccTosHus" 1
79 Cucremaru3zanus 3HaHUK "MHOTOTpaHHUK U €T0 3JIEMEHTHI" 1
80 [Tupamuna. Bunsl nupamua. [IpaBunbHas nupamuia 1
81 [Ipusma. IIpsamas u HaknoHHas npusMsbl. [IpaBuibHas npusma 1
2 [Tpsimoii mapasuienenune, IpsMOYTOJIbHBIN Mapaienenumnes, |
KyO
83 Boinykible MHOrorpanHuku. Teopema Ditnepa 1
84 Brinmykibie MHOrorpannuku. Teopema Ditnepa. [IpaBusibHbie U |
MOJTyNPaBUIIbHBIE MHOTOTPAHHUKHU
85 KonTponbHnas pabora "MHuororpaHHuku" 1
86 [TonsiTHE BEKTOpa Ha MJIOCKOCTU U B MPOCTPAHCTBE 1
87 CyMMa BEKTOpPOB 1
88 Pa3nocTh BekTOpOB 1
89 IIpaBuio napannenenumena 1
90 YMHOXEHHEe BEKTOpa Ha YHCIIO 1
01 Paznoxxenue BekTopa 1o 6azucy Tpéx BEKTOPOB, HE JICKAIIUX B |
OJHOM TIOCKOCTH
92 CxkansipHO€ MPOU3BEICHHE 1
93 Briuucnenue yria Mexay BEKTOpaMHU B POCTPAHCTBE 1
94 [Ipocreiinue 3aqauu ¢ BEKTOpaMu 1
95 [IpocrTeiimue 3aga4un ¢ BEKTOpaMU 1
96 [Ipocreiimne 3anauu ¢ BEKTOpaMu 1
97 [IpocrTeiimue 3aga4n ¢ BEKTOpAMHU 1




98 O0o01IeHre U cuCcTeMaTU3alus 3HaHUH 1
99 O060011IeHNE U CUCTEMATU3ALUs 3HAHUN 1
100 Hrorosast KoHTpoOJIbHAS paboTa 1
101 Hrorosast koHTpoIbHAs paboTa 1
102 O0o001IeHre U CHCTeMaTU3alus 3HAaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102




11 KJIACC

N Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
. Tema ypoka nudposeie
n/n Kourpoubnbie IIpakTHyeckue
Bcero o0pa3oBaTe/ibH
padoTsbI padoThI BIe peCypebI
| [ToTOpenue Tembl "KoopinHaThel BEKTOpa HA MJIOCKOCTH U B |
npocTtpaHcTae"
2 [ToBTOpenue tems! "CkasspHOe IPOU3BEAEHNE BEKTOPOB" 1
3 [ToBTOpenue Tems! "Borunicienue yria Mex,1y BEKTOpaMu B |
npocTtpascTae”
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, MPOXOAIICH Uuepe3 1Be |
TOYKH"
5 VYpaBHEHME MJIOCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTHU B |
oTpe3Kax
6 YpaBHEHME IJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B |
oTpe3Kax
BekropHoe npousseneHue 1
JInHeliHbIE HEPABEHCTBA, JIMHEMHOE TPOrpaMMUpPOBAHUE 1
9 JIunHeliHble HEPABEHCTBA, JINHEHHOE TPOrPAaMMHUPOBAHHE 1
10 AHaIUTHYECKHE METO/Ibl pacuéTa yriia Mexay IpsMbIMU B 1
MHOTOTpaHHHUKaX
1 AHaJIUTHYECKHE METO/IBI pacuéTa yrjia Mexay IIOCKOCTSMHU B |
MHOTOTpaHHHUKaX
12 ®opmysa pacCTOSHUSI OT TOUKH /10 TNIOCKOCTH B KOOPAMHATAX 1
13 HaxoxeHne paccTosiHUM OT TOUKH /10 TJIOCKOCTH B Ky0Oe 1
14 Haxoaenue paccTOsSHUI OT TOYKHU J0 IJIOCKOCTH B PAaBUIBHON |
UpaMuIe
15 Kontponbhas padota "AHamuTnyeckas reomeTpust" 1 1
16 CeueHust MHOTOIPaHHUKOB: CTaHAAPTHbIE MHOTOTPAHHUKHU 1




17

Ceuenus MHOI'OI'PaHHUKOB: METO/ CJICIOB

CeucHus MHOT'OI'PpaHHUKOB: CTaHAAPTHBIC IJIOCKOCTH,

18
MepeCceueHHs MPSIMBIX U TUIOCKOCTEN

19 [TapannensHble MpsIMbIE U TUIOCKOCTH: MapalljiesIbHbIe CEYSHUS

20 [TapannenbHble TPSIMbIE U TNIOCKOCTH: PACYET OTHOLICHUH

)1 [TapanienbHble NPSIMbIE U IJIOCKOCTH: YTIJIbI MEXKITY
CKPELIUBAIOIIMMUCS TPSIMBIMU
[leprieHauKyNIApHBIEC TIPSIMbIE U TNIOCKOCTU: CTAaHAAPTHBIC TTAphI

22 NEPIEeHIUKYISAPHBIX TUIOCKOCTEH U MPSIMBIX, CHMMETPUU
MHOTOTPaHHUKOB

3 [TepnienauKymsipHBIC IPSMBIE U TUIOCKOCTU: TEOPEMaA O TPEX
MEePIEeHIUKYIIsIpax

24 [TepnienqukymnsipHbIC IPSMBIE U TUIOCKOCTU: BBIYUCIICHUS JJIMH B
MHOTOI'PaHHHUKAX

)5 [ToBTOpEHME: MIOMIAAN MHOTOYTOIEHUKOB, (DOPMYIIBI TSI
iomiaien, cooopaxeHus moaoous

26 [ToBTOpEeHME: MO MHOTOYTOJIBHUKOB, (DOPMYJIBI TS
riomiaien, cooopakeHus moaoous

7 [ToBTOpEeHME: MO MHOTOYTOJIBHUKOB, (DOPMYJIBI TS
TJI0IAJIEH, COOOpaXKEeHUsI IO 100U

)3 [Inomanu ceyeHUt MHOTOTPAHHUKOB: TIJIOIIA U TOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH, COOOpaKeHuUs o100

29 [Tmonmaan ceyeHnii MHOTOTPaHHUKOB: TTONIAAN TOBEPXHOCTEH,
pa3pe3aHus Ha YacTH, COOOpaKeHUs To100us

30 KonTponbhas pabota "[loBTOpeHNE: MHOTOIpaHHUKH, CEUEHUS
MHOT'OIPAaHHUKOB"

31 O0béM Tema. OObeM MPSIMOYTOJIBHOTO TIapaJuIeTIenune1a

0 3amaun 00 yaABOeHUH Ky0Oa, 0 KBapaType Ky0a; 0 TPUCEKIIUU

yria




CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C 00BEMOM

33 IPSIMOYTOJIBHOTO TIapajulesienuIea

34 [Ipuknaanblie 3aa4u, CBSI3aHHbIE C BBIYHCICHUEM 00bEMa
IPSIMOYTOJIBHOTO TIapajulesieuIea

35 O06BEM psAMON TIPU3MBI

36 CrepeoMeTpHuuecKre 3aJa4i, CBA3aHHbBIE C BBIYUCICHUEM
00BEMOB IPSAMON IPU3MBI

37 [Ipuknansele 3a1a4un, cBsI3aHHBIE C 00BEMOM NPSIMOM TIPU3MBI

18 Brraucnenue 06EMOB Tell € MOMOUIBIO OIPEAEIEHHOTO
uHTerpana. O6bEM HaAKJIOHHOM MPU3MBI

39 Brruncnenue o0EMOB TEJ C MOMOIIBIO OITPEACTEHHOTO
uHTerpaia. O0bEM nupamusl

40 ®opmyia o6bpéMa mupamuel. OTHOIIEHHE 00BEMOB THPAMH]T C
00LINM YIJIOM

A1 ®opmyna 06béMa nupamuibl. OTHOIIEHHE 00BEMOB TUPAMHU/T C
O0IIUM YTIIOM

4 CrepeoMeTpHuuecKre 3aauu, CBI3aHHbIE C 00bEMaMuU
HAKJIOHHOM NPU3MBbI

43 CrepeomeTpuyuecKue 3aa4m, CBI3aHHbIE ¢ 00bEMAMHU MHUPAMHUIBI

44 [Tpuxnanueie 3anaun no reme "OOBEMBI TeNn'", CBI3aHHBIE C
00BEMOM HAKIIOHHOM MPU3MBI

45 [Tpuxnanueie 3anaun 1o reme "OOBEMBI TeN", CBS3aHHBIE C
00BEMOM MUPaMUIbI

46 [Tpumenenne 00bEMOB. Boruncienne paccTossHUS 10 TIOCKOCTH

47 KonTtponbHas padora "O6béM MHOrOrpaHHuka"

43 [{unuHapuyeckas MoBEPXHOCTb, 00pa3yrolIye HUIHHIPHUECKON
MIOBEPXHOCTH

49 Humusnp. [pamoit kpyroso nunusap. Ilnomans nosepxHocTH

HWIMHIpA




KoHnueckasi moBepXHOCTh, 00pa3yroIue KOHNIECKON

50 noBepxHocTu. Konyc

51 Ceuenue KoHyca IJIOCKOCTBIO, NTapaJIENbHON MJIOCKOCTH
OCHOBaHUS

50 Yceuénnslit konyc. M300paxkeHre KOHYCOB U YCEUEHHBIX
KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH M MOJTHON IMOBEPXHOCTH
KOHYyca

54 [Tnomaas 6OKOBO MOBEPXHOCTH U IOJHOM MOBEPXHOCTH
KOHYca

55 CrepeomeTpuyueckue 3aJ1a4i Ha 10Ka3aTeIbCTBO U BBIUMCIICHUE,
MOCTPOEHUEM CEUCHUH IMINH/PA, KOHyCa

56 CrepeoMeTpHuuecKre 3aJa4i Ha J10Ka3aTeILCTBO U BBHIUKCIICHHE,
MOCTPOCHUEM CEUCHUN IIUIMHIPA, KOHYCa

57 IIpuxknagHeie 3a1a4n, CB3aHHBIE C TAJIUHIPOM

58 [Tpuknanubie 3a1a4u, CBSI3aHHBIE C IIUHAPOM

59 Cdepa u map

60 [Tepeceuenue chepsl 1 mapa c nmiaockocTeio. Kacanue mapa u
chepsl IockocTh0. Bug u n3o0paxenue mapa

61 [Tepeceuenue chepsl 1 mapa c nmiaockocTeio. Kacanue mapa u
cdepsl TNIOCKOCThIO. By 1 n3o0paxenue mapa

62 VYpasuenne chepsol. [Inomans chepsl u e€ gacteit

63 Cummerpus chepsl 1 mapa
CrepeoMeTpHuuecKre 3aJa4ui Ha J10Ka3aTeJIbCTBO U BHIUHCIICHHE,

64 CBsI3aHHBIE CO CEepoi U MapOM, TOCTPOSHUEM HX CEUCHUH
MJIOCKOCTBIO
CrepeoMeTpHuuecKre 3aJaui Ha J10Ka3aTeIbCTBO U BBIUHCIICHHE,

65 CBSI3aHHBIE CO c(hepoil U IapoM, MOCTPOCHUEM MX CEUCHUN

IIJIOCKOCTBIO




66 [Ipuknagabie 3a1a49u, CBSI3aHHBIE CO c(hepoil U mapom 1
67 [ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTU, BHIYUCIICHUS B !
OKPYXKHOCTH, CTAaHJJAPTHBIC MOT00MS
68 Paznuynble KOMOMHAIIMY TeJ BpallleHUs! 1 MHOTOIPaHHUKOB 1
69 3agauu no Teme "Tena ¥ MOBEpXHOCTH BpaleHus" 1
70 3anauu o reme "Tena v MOBEpXHOCTH BpalieHus" 1
71 KoHnTtposbhas padota "Tena u moBepXHOCTH BpamieHus" 1
72 O0béM muHIpa. Teopema 06 00bEME MPAMOTO HITUHAPA 1
73 Boruncnenue 00bEMOB TeJ ¢ TOMOIIBIO OMPeIeIEHHOTO |
unTerpana. O6béM KoHyca
74 [Tnomaan 60KOBOI 1 MOIHOM MOBEPXHOCTH KOHYCA 1
75 CrepeoMeTpHuuecKue 3aja4u, CBI3aHHbBIE C BBIYHCICHUEM |
00BEMOB IMITUH/IPA, KOHYCA
76 [Tpuxnanueie 3ana4yn no Teme "OOBEMBI U TIIOLIAAN |
oBepXHOCTEN Ten"
O0nBEM 1rapa u mapoBoro cekropa. Teopema 00 00bEMe mIapa.
77 [Tnomans cheprl. CrepeoMeTpuueckre 3aJaun, CBI3aHHbIE C |
BBIYHCIICHHEM 00BEMOB I1apa, IIAPOBOTO CErMEHTA U IIapOBOTO
ceKkTopa
[Tpuknanueie 3agaun mo Teme "OO0BbEMBI TeN", CBA3aHHBIE C
78 00bEMOM 11apa U 1oma b0 chepbl. COOTHOIICHUS MEXTY 1
TJIOMIAIMU TTIOBEPXHOCTEN U 00bEMaMH MOJOOHBIX TEI
[Tomo6HbIe Tena B mpocTpaHcTBe. M3MeHeHne 00bEéMa pH
79 nonobun. CTepeoMeTpuyecKre 3a7auu, CBI3aHHBIE C 1
BBIYHCIICHHEM 00BEMOB TEJ U TIJIOIA/IeH TTOBEPXHOCTEN
20 KonTpomnpHas padora "[1nomaam moBepXHOCTH U 00BEMBI |
KpYIJIbIX Ted"
21 JBmwxkenus npoctpancTBa. OtoOpaskeHus. J[BrkeHus |

paBeHCTBO (puryp. OO1IMEe CBOMCTBA ABUKEHUN




Buapl nBrkeHUit: mapauiebHbIN NEPEHOC, [IEHTpaIbHas

82 CUMMETpHUS, 3epKajbHasi CHMMETPHS, IOBOPOT BOKPYT MPSIMO

83 [Ipeo6pazoBanus momoowus. [Ipsmas u chepa Ditnepa

84 ['eomeTpuyeckue 3a/1aun Ha MPUMEHEHHUE JIBUKECHUS

85 KoHntpoinbhas padota "BekTopsl B mpocTpaHcTse”
O6o6maromee nopropenue 11 moHSATHI U METOZOB Kypca

86 reometpun 10—11 knaccos, cucremaru3anus 3HaHUM:
"[TapamienbHOCTh IPSMBIX U TJIOCKOCTEH B IpocTpaHCcTBe"
O6o6maromiee nopropenue 11 moHsTHil U METOAOB Kypca

87 reomerpuu 10—11 kinaccoB, cucremaTusanus 3Hanuii: "BekTopbl
B IIpocTpaHcTBe"
O6o6maromiee nopropenue 11 moHsTHl U METOIOB Kypca

88 reomerpuu 10—11 kimaccoB, cucremaTusanus 3HaHuil: "BekTopbl
B MpocTpaHcTBe"
O6o0matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca

89 reomerpun 10—11 kmaccoB, cuctemaruzanus 3HaHui: "O6beM
MHOTOTpaHHMKaA"
O6o0matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca

90 reometpun 10—11 knaccos, cucremarusanus 3HaHu#: "O0beM
MHOTOTrpaHHHKaA"
Ob6o06maromiee noropeHue 11 nMoHATHH 1 METOJIOB Kypca

91 reomerpun 10-11 knacco, cucrematuzanus 3Hannil: "[nomanu
MOBEPXHOCTH U 0OBEMBI KPYTJIBIX TE"
Ob6o6maroee noropeHue 11 nMoHATUH 1 METOJIOB Kypca

92 reometrpun 10—11 knaccos, cucremaruzanus 3Hanui: "Ilnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Ten"

93 Hrorosast koHTpOBHAS paboTa

94 Hrorosast koHTpOIbHAs paboTa

95 [ToBTOpEeHUE, 0000IIEHNE U CUCTEMAaTH3aIMsl 3HAHUI




96

97

Uctopus pa3BUTHS CTEpEOMETPUH KaK HAYKU U €€ pOJib B
Pa3BUTHM COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH
Uctopus pa3BUTHs CTEpEOMETPUN KaK HAYKU U €€ poJib B
Pa3BUTHM COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX MHKCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

99

100

101

102

Hcropust pa3zBuTus CTEPEOMETPUM KAK HAYKH U €€ POJIb B
pPa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B
pPa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJIb B
Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH
Hctopust pa3BUTHA CTEPEOMETPUM KAK HAYKH U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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