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INOACHUTEJIbHAS 3AIINCKA

['eomerpus sBnsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OO0IIero
o0pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOXKHOCTh H3YUECHHUS JUCIUIUINH €CTECTBEHHO-HAyYHOU
HaIIPaBJICHHOCTU W IPEAMETOB T'YMAaHHUTAPHOTO LHMKIA. IIOCKOJIBKY JIOTMYECKOE MBILIICHUE,
dopmupyeMoe IpH M3Y4EHUM OOYyYarOIMMHCS MOHATHMHBIX OCHOB TI€OMETpUH, IpHU
JIOKa3aTeNIbCTBE TEOPEM M IOCTPOCHMM LENOYKH JIOTMUECKHUX YTBEP)KIACHUH IIPU PEIICHUU
FEOMETPUYECKHUX 3a/ad, YMEHHE BBIABUIaTb M OIPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCITOJIBb3YIOTCS NIPU PEIIEHUM 3a]lady €CTECTBEHHO-HAY4YHOI'O LMKJIA, B YaCTHOCTH (PU3UUECKUX
3az1a4.

Ilenb ocBoeHMsl mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriayOia€HHOM ypOBHE —
pasBUTHE WHIMBHUIYaJIbHBIX CIIOCOOHOCTEH OOYy4aromMXCsl TPU H3YYCHHH TE€OMETPUH, Kak
COCTaBIISIIOLICH MpeaMeTHOH obnactu «MaremaTnka W MH(QOpPMATHKa» dYepe3 obecreueHue
BO3MOXHOCTH NPUOOPETEHHs] M HUCIOJIb30BaHUS Oosee IIyOOKMX TIeOMETPUYECKHX 3HAHUN U
JecTBUH, crieln(UYHBIX I'€OMETPUH, U HEOOXOAMMBIX JUIS YCIEUIHOTO MpOo(ecCHOHAIBLHOIO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 3a/la4aMu Kypca Fr€éOMETpUHN Ha yriIyOJ€HHOM YPOBHE, PACIIUPSIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SBJISIOTCS:

paclIMpeHue MpEeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM KYJIbTYphl U
(dopMUpOBaHKE OCO3HAHUS B3aMMOCBSA3H I'€OMETPUH C OKPYKAIOIIUM MUPOM;

¢dopMHupoBaHHE TPEACTABICHUS O TPOCTPAHCTBEHHBIX (UTYpax Kak O BaXHEUIIHMX
MaTEMaTUYECKUX MOJENAX, IIO3BOJISIIOIIMX ONMCHIBaTL W H3y4aTb pa3HbIE  SBICHUS
OKpY’KalOIIero MMUpa, 3HaHHE NOHATHHHOrO amnmapara 1o paszaeny «Crepeomerpus» yueOHOro
Kypca F€OMEeTpHH;

(dopmMHpoBaHHE YMEHMsI BJIaIeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMydl U YMEHHME HX NPUMEHSATh, YMEHUS
JTOKa3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CIIOCOOBI pEeLICHUS 3aa4;

dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKax, MOJAENAX M B pPEaJbHOM MHpE
MHOTOI'PAHHUKH U TeJa BPALEHUs, KOHCTPYUPOBATh NT€OMETPUYECKUE MOJIEIIH;

¢dbopMupoBanue IIOHUMAaHUs BO3MOKHOCTH AKCHOMAaTHYECKOI0 ITOCTPOEHUS
MaTeMaTHYeCKUX TeopHil, (GopMuUpoBaHHE MOHHMAHHs POJM AKCMOMATHKM IPH IPOBEIACHUU
pacCyKIeHUN;

dopMHpoBaHHE YMEHHs BIaJE€Th METOJAMH JI0OKa3aTeIbCTB U AJITOPUTMOB peEIlIeHUS,
YMEHMSI HX TPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEIICHUs
CTEpEOMETPUYECKMX 33Jady U 3aJad C T[PAaKTHUYECKUM COJAepKaHHEeM, (opMHpOBaHHE
NpPEJCTaBICHUsT O HEOOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHMM MaTEMaTHUYECKHUX
YTBEPAKACHUM U POJIM aKCUOMATHKU B MIPOBEIECHUM JIEAYKTUBHBIX PACCYXICHUIA;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
00yyaroImuxcsi, MO3HABATEIILHOW AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIILIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW TI'E€OMETPUHU: YMEHUS
pacrio3HaBaTh MPOSBICHUS TE€OMETPUYECKHX TOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEeaIbHBIX JKU3HEHHBIX CUTYalMsIX U MPH U3YUYEHUU JPYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS



3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJIECIMPOBAHUSI PEATbHBIX CUTYyalluid, HWCCIEAOBAHUS
IIOCTPOEHHBIX MOJIEJIEN, NHTEPIPETALIMH [TOJIyYEHHBIX PE3YyIbTaTOB.

OCHOBHBIMHU  COJIEpXKATEIbHBIMU JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax ABIAIOTCA: «IIpsMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHoOrorpanHukm», «Tena
BpanieHus», «BeKTOpbl M1 KOOPAUHATHI B IPOCTPAHCTBEY, «J{BUKEHUS B POCTPAHCTBEM.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayOsn€HHOM ypoBHe oO0yuyeHust B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJEpXaTelbHbIM JHHHUSIM Yy4eOHOro Kypca, a (QOpMHUpPOBAHUE JIOTUYECKUX YMEHUU
pacrpezieNiieTcsi HE TOJbKO IO COJEp)KaTeNbHBIM JIMHUSM, HO M IO ToAaM OOyuYeHHs.
Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yibTaTaM  OCBOCHUS
@DenepanbHOil pabovel MporpaMMbl, pactpeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIMpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJICHUEM MpPUHIUIA
MPEeMCTBEHHOCTH, a HOBbIE 3HAaHMS BKJIIOYaTh B OOIIYI0 CHCTEMY T'€OMETPHYECKHX
MpEeJICTaBICHUI O0yJarouxcs, paciupss u yrayomss e€, obpa3ys mpoyHble MHOXKECTBEHHBIE
CBSI3U.

[lepexox K U3y4EeHHUIO TE€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3math ycnoBus s guddepeHnranud  oOydeHHs, MOCTPOCHHS WHIWBUAYaTbHBIX
o0pa3oBaTeNbHbIX Iporpamm, oOecrneyuTbh yriayOn€HHOE U3y4yeHUE TEOMETPUM  Kak
cocTraBJsitoleil yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs] MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEEMCTBEHHOCTh MEXAY OOIUM U MPOPECCHOHATBHBIM
00pazoBaHHEM.

Ha wusydenne yuebHoro kypca «l'eomerpusi» Ha yriyOn€HHOM ypoBHE oTBomuTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 yvaca (3 gaca B Hezenio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBO. [loHATHE
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAOIIMECs, TapaJlICIIbHBIE U
CKpeluBaroIuecs npsamele. [Ipu3Haku ckpemnBaOmuUXxcs OpsaMbIX. [lapanensHOCTh IpSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApajUICIbHBIE IPSIMBIE B IIPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX
IPSAMBIX, ApaJUICIbHOCTh NPSAMOM M INIOCKOCTH. [lapayuiennbHOE W LEHTpabHOE
IPOCKTHPOBaHUE, n300paxkenue uryp. OCHOBHBIE CBOWCTBA MapajuICIbHOTO MPOESKTUPOBAHHUSL.
N300paxkenue ¢puryp B napawiesIbHOM MPOEKIMU. YTIIbI C COHANIPABICHHBIMU CTOPOHAMH, YTOJl
MEXIy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEH: IapasuleabHbIE IIIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IIockocTel. [IpocTeiiie npocTpanCTBEHHbIE PUIYPBI HA IIOCKOCTH:
TETpa3p, NapajuleIeNuIe], IOCTPOSHUE CEUEHU.

[lepneHAUKYIApPHOCTE NPSAMOM M IUIOCKOCTH: IEPHEHIOUKYJSAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, IPSIMBbIE IAPAUICIbHBIE W IEPIHECHIUKYISPHBIE K IIOCKOCTH, IIPU3HAK
NEPHNEHAUKYJSIPHOCTH IPSAMOM M IIOCKOCTH, TEOpeMa O MNPAMOW IEPHEHIUKYISIPHON
I10CcKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHAuKysp U HaKIOHHBIE: PAacCCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHHAE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTD.
[lepnieHIUKYIAPHOCTD IUIOCKOCTEN: IPU3HAK MEPIEHANKYISIPHOCTH ABYX ILUIOCKOcTel. Teopema
0 TPEX NEPIEHIUKYIIApax.

VYTIIbl B IPOCTPAHCTBE: Yro MEKIY IPSIMOU U IUIOCKOCTBIO, IBYTPaHHBIN YIroJl, IMHEHHBIN
yroJl JABYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBONCTBa IUIOCKUX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX M JIBYTPaHHBIX YIJIOB TPEXTPAHHOrO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3ma: n-yronapHas npusMma,
npsiMasi 1 HAaKJIOHHas MPHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenunen,
IPSIMOYTOJIBHBIN Napajulelienunesl M ero cBoicTBa. Kparuaiimme NoyTM Ha HOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupa: n-
yrojipHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupamubl. CBoiicTBa pédep 1 OOKOBBIX rpaHei
MpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUIIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUPaMUJia U MPAaBUIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTA3Ip, TOAEKAdAP U UKOCADIP.

Brruncnenue »eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yribl. [lmomans 00koBoM
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHHW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mbl. [lnomaas GOKOBOM MOBEPXHOCTH M TOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCCUEHHOU TUPAMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B MNpaBUIBHOM MHOIOIDAaHHUKE: CHMMETpPHUS MapajulesIeNuIena, CHUMMETPHs
MIPaBUJIBHBIX TPU3M, CHMMETPUS PABUJIBHON TUPAMUIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE



[TonsiTHst: BEKTOp B MPOCTPAHCTBE, HYJEBOM BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEapHbIE, COHAIMPABIICHHbIE W MPOTHBONOJIOKHO HaIpaBJIE€HHbIE BEKTOphL. PaBeHCTBO
BEKTOpOB. JIEHCTBUS C BEKTOpaMHU: CIOKEHHUE U BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uwncio. CBoicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHaTne komiuianapHsle BeKTOpbl. IIpu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. llpaBuno mnapamnenenumnena. Teopema O pa3lioKEHUH BEKTOpa MO TpPEM
HEKOMIUIAaHapHBIM  BekTopaMm. lIpsMoyronpHas cucrtemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBs3b MeEXAy KOOpAMHATAMU BEKTOpAa W KOOPJIMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKansipHOE MPOU3BEICHIE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsE IOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, chepuueckas
IIOBEPXHOCTh, OOpasyouue noBepxHocTed. Tema BpaleHHs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIIOCKOCTh K
cdepe. M300paxxkeHue Ten BpalleHus Ha II0cKocTu. Pa3BépTka nunuHapa u konyca. CumMmeTpust
chepsl 1 mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napajenenunena u ciueactsus u3 He€. OO0bEM NpPSAMOM W HAKIOHHON NPHU3MBI, IHIUHIPA,
nupaMujibl 1 KoHyca. O0bEM 11apa U apoBOr0 CETMEHTA.

KomOunanu Tten BpameHuss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHAP,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl I10CKOCThI0. [IoHATHE MHOTOTrpaHHUKA, OIIMCAHHOIO OKOJIO Cepsl, chephl, BHUCAHHOI B
MHOTI'OI'PaHHMK WUJIM TEJIO BPAILEHHS.

[Tnomaab MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomangs cdepsl u e€ yacteid. Ilonobue B
npoctpadctBe. OTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  Uryp.
[IpeoOpazoBanue mnonoOus, romorerus. PemieHue 3agad Ha IUIOCKOCTH C HUCHOJIb30BAHHUEM
CTEpPEOMETPUUYECKIX METOJIOB.

[ToctpoeHne ce4eHW MHOTOTPAHHHKOB W TEJNT BpAIICHUS: CEYEHHUS IWIMHApA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHS KOHyca (TmapajyiesibHble OCHOBAaHHUIO M
IPOXOJAILINE Yepe3 BEpIIMHY), CEYEHUs IIapa, METOJAbl IMOCTPOEHUS CEYEHUN: METOJ CIIEJIOB,
METOJ BHYTPEHHET 0 IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYILEH MI0CKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrops! B npoctpancTBe. Onepannu Hajl BEKTopaMH. BekTopHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHUA. [IpsimoyronbHas cucrtema KOOpAMHAT B MPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa no 6asucy. KoopainHaTHO-BEKTOPHBIA METOA MpHU
pelIeHNH TeOMETPUUYECKUX 3a/1ay.

J{BH2KeHHSl B IPOCTPAHCTBE

IBmwxkenuss npoctpancTBa. OrtoOpaxkenus. JIBwkeHuss u paseHCTBO ¢uryp. OOmme
CBOWCTBA JABIWKEHMH. BuIpl MBUMKEHUI: mapaisieNbHbId NMEpPEeHOC, LEHTpPaIbHAs CUMMETpPHUS,
3epKajibHasi CHMMETpPHsI, TOBOPOT BOKPYT npsiMoil. [IpeoGpazoBanust monobus. Ilpsmas u chepa
Olinepa.



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

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYyYarolerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MAaTeMaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIEIyp TpaxkIaHCKOro O0OImecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXkTaHCKOM WICHTUYHOCTH, YBAXXEHUS K MPOILIOMY U
HACTOALIEMY POCCHUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOILIEHHE K JOCTHUKECHHSIM POCCUHUCKUX
MaTEeMaTHUKOB U POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, MCIOJB30BAaHUE J3THUX JIOCTHIKEHUH B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHMWE JIYXOBHBIX IICHHOCTEH  pOCCHHCKOTO  Haponma, cHopMHPOBAHHOCTH
HPABCTBECHHOT'O CO3HAHMSI, STUYECKOTO MOBEJICHUS, CBA3AHHOTO C MPAKTUICCKUM IMPUMEHEHUEM
JOCTIKCHUH HAyKH W JCSITEIBbHOCTHIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJIAJla B TMOCTPOCHUE
YCTOHYHMBOTO OyIyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

JCTETHYECKOE  OTHOLIEHWE K  MHpY, BKJIIOYAas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEHICHWH, pacCyXKIEHUH, BOCIHPUHUMUYUBOCTh K
MaTeMaTHYECKUM acleKTaM Pa3InYHbIX BHI0B UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMATHYCCKHUE 3HAHKS B MHTEpecax 370POBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (310pOBOE
MUTaHWe, COATAHCHPOBAHHBIN PEXKUM 3aHITHN U OT/BIXA, PEryJisipHas (PU3HUecKast aKTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHON I€ATEILHOCTHIO;

6) Tpy10BOC BOCIIUTAHME:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
npohecCHOHANBHOM AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymier mpodeccun W peaTru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUIaHBI, TOTOBHOCTH M CIIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHUIO U
€camM000pa30BaHUIO HA MPOTSHKEHUU BCEH YKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUHN
MPAKTUYECKHX 3a7[a4 MaTeMaTHIECKON HAIPaBICHHOCTH;

7) 3K0JIOTHYECKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIUSHUS COLUAIBHO-
HPKOHOMHUYECKUX TMPOILIECCOB HA COCTOSIHME MPHUPOJHOM U COLMAIbHOW Cpefbl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJjeM, OpHeHTalus Ha  [pPUMEHEHHE
MaTEeMaTHYECKUX 3HAHWUU IS PEHICHUsS 3aJa4 B OOJACTH OKPYXKAOIIEH Cpelibl, TUIAaHUPOBAHUE
MOCTYITKOB M OI[EHKH WX BO3MOXHBIX ITOCIICJICTBUH JIJIT OKPY)KAOIIEH CPeIbI;



8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HayKH W OOILIECTBEHHOW MPAaKTUKH, MOHHMAaHHE MAaTeMaTHYECKOW HAyKH Kak CQepsl
YeJI0BEUCCKOM JACATCIIbHOCTH, 3TAIIOB eé Pa3BUTHA U 3HAYUMOCTU IJId pa3BUTHA LUBHUJIM3AallWH,
OBJIAJICHUE SI3BIKOM MATEMAaTUKU U MAaTEMaTU4YECKOM KYJIbTYpPOM KaK CPEICTBOM IIO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIISITh MPOECKTHYIO M UCCIIEI0BATENbCKYIO ACSITENbHOCTh HHANBUAYAIBHO U

B IpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTenbHBIE YHMBePCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIISITh M XapaKTEPU30BaTh CYLIECTBEHHBIC MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
IOHATUH, OTHOWIEHMH MEeXAYy MOHATUAMH, (OpMyIUpoOBaTh ONpEAENIECHUs MOHATHH,
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpPU3HAK KJIACCU(UKALMK, OCHOBAaHUSA Ui 000OLIeHHs U
CPaBHEHHUs, KpUTEPUU IIPOBOJAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBATh W MPeoOpa3oBHIBaTh CYKIEHHs: YTBEpIUTEIbHbIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIIOBHBIE;

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HaAOMIOJEHUSIX M  YTBEPXKICHUSX, MpeayaraTb KpPUTEPUU Ul BBISBIICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUML;

JIeJIaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIFOYEHNUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITETIBHO JIOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUH (TpsMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALlMI0, NPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJEHHS U BBIBOBI;

BbIOMpaTh CHoco® pemieHus YydeOHOM 3ajaun (CpaBHMBAaThb HECKOJbKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosiee MOAXOMALIMI C Y4ETOM CaMOCTOSITENIbHO —BBIJIETICHHBIX
KpUTEPUEB).

ba3oBble nccienoBarebckme 1eicCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIeI0BATENbCKII HHCTPYMEHT MO3HaHUs, (GOPMYIUPOBATH
BOINPOCH], (UKCUPYIOIIME NPOTUBOpeUHe, NpoOJeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIIMIO, MHECHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO ~ CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEIAOBAHHUE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBJIEHUS, IPOLECCa, BBISIBICHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATH 0000IEHUS M BBIBOJBI IO pe3yJIbTaTaM IPOBEAEHHOIO
HaOJII0/IEHUs], UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000IIIEHHI;

IIPOrHO3MPOBATh BO3MOXKHOE PAa3BUTHUE MPOIIECCA, a TAK)KE BBIIBUTaTh MPEATIOI0KEHUSA O
€r0 pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINK, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOIPOC U JJIS
pelIeHus 3a/1a4i;



BbIOMpaTh MHPOPMALMIO W3 MCTOYHMKOB  pa3jIM4YHBIX THUIIOB, AHAIM3MPOBATH,
CHUCTEMaTH3UpOBaTb W HWHTEPIPETHPOBATh HHGOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBJICHHUS];

CTPYKTYpUpOBaTh  WMHGPOpPMALMIO, TMPEACTaBIATh €€ B pa3iuyHbIX  (opmax,
WILTIOCTPUPOBATH IpadUuecKy;

OLIEHUBATh HAJEKHOCTh MH(OpPMAMK 10 CaMOCTOATENBbHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo0menne:

BOCIIPpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIOBUAMH U LCIIAMU
06H_[€HI/I5I, SICHO, TOYHO, I'PaMOTHO BBIPAXKATh CBOKO TOUYKY 3PCHHA B YCTHBIX U IMMCBbMCHHBIX
TCKCTAaxX, JaBaTb IOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTaT;

B XOJIe OOCYXICHMsI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYX1aeMOU TeMbl, MPOOIeMBbl,
pemaeMoil 3a1auu, BBICKA3bIBaTh WJCH, HAIEJICHHbIE HAa MOMCK PEIICHHS, COMOCTABISATh CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTMX YYaCTHHUKOB JMajora, oOHapyKHBaTh pa3jivyuue U CXOJICTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAXKCHHUS;

NpEaACTaBIATL PE3YJIbTAaThl PCHICHUA 3aadd, SKCICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMar BBICTYIUICHHS C Y4€TOM 3aJad NpPE3CHTAllMd |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIE 1eCTBUSA

Camoopranu3amnus:

COCTABJIATh IUIAH, aJIFOPUTM pELIeHHs 3a/aud, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALINH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBBIKAMH [TO3HABATEIbHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEWCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yiIbTaTOB, BIAAETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEIICHN MaTEMaTUUECKOH 3a7a4uu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHUKHYTb IIPH PEIICHHH 3a/add, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBME pe3ysibTara LEIM M YCIOBUSM, OOBICHATH HPUYUHBI
JOCTHKEHHUSI WJIM HEAOCTH)KEHUS pE3yJbTaTOB JIE€ATENbHOCTH, HAXOAUTh OLIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUAYaJIbHONH pabOThl IpU
pemieHUMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpeleniTh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IpyNHoBBIX (hopMax paboThl (00CyXkaeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMbI» U HHBIE), BBIIOJIHATH CBOIO YacTh PadOThl U KOOPAMHHUPOBATH CBOU JEHCTBHUS C



JIPYrUMU YJICHAMH KOMAaH[IbI, OIICHMBATh KauyeCTBO CBOEro BKJIaJa B OOIMMHA MPOAYKT IO

KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaaccaoOydarommiics HAy4YnuTCS:

CBOOOJTHO ONEPUPOBATh OCHOBHBIMU MOHSATHAMHU CTEPEOMETPUH MIPH PEIICHUH 33134 U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUA;

OPUMEHSATh AKCHOMBI CTEPEOMETPHUH U CIEACTBHS W3 HHUX [pPU PELICHUU
TreOMETPUUECKUX 3a]1a4;

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

CBOOOIHO ONEpPHPOBATH MOHATUSAMH, CBA3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
IPSMBIMH B IPOCTPAHCTBE, MEXY MPSMOH U TIIOCKOCTBIO;

CBOOOIHO ONIEPUPOBATh MOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOJHO pAacMo3HaBaTh OCHOBHBIC BHIbl MHOTOTPAaHHHMKOB (TIpH3Ma, NUpPaMU/A,
IPSIMOYTOJIBHBIN Mapauienenumnen, Kyo);

KJIaccu(pUIUPOBATh MHOTOIPAaHHHUKH, BEIOUpPAsi OCHOBAHUS /IS KIIACCH(DHKAIIHH;
CBOOOZIHO OIEpPHPOBATh MOHSATHSIMH, CBS3aHHBIMA C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH MapajuIeIbHOE, IEHTPAIbHOE H OPTOrOHAJIBHOE MMPOSKTUPOBaHKE (UTYp Ha
IUIOCKOCTB, BBITOJIHATH H300pakeHHst (PUTYp Ha IJIOCKOCTH;

CTPOUTH CEYEHHUS MHOTOTPAaHHHKOB Pa3IMYHBIMU METOAAMH, BBIOIHATEH (BBIHOCHBIEC)
IUIOCKHE YepTe)XU U3 PHCYHKOB IPOCTHIX OOBEMHBIX (UIYp: BUA CBEpXY, COOKY,
CHH3Y;

BBIUUCIIATh  TUIOMIAJM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (MIpHU3Ma, MHpPaMHUIA),
reOMETPUYECKUX TeJl C MPUMEHEHUEM (HopMyT;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMH: CHMMETpPHUSI B IPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CHMMETPUH, IEHTP, OCh M TNIOCKOCTh CHMMETPUU (PUTYPHI;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOPAM M KOOPJIWHATAM B
IPOCTPAHCTBE;

BBITOJIHATHACHCTBUSHAIBEKTOPAMU;

pemiath 3aJaud Ha JIOKa3aTeIbCTBO MAaTEMaTHUECKUX OTHOIIEHUM M HaXOXXJICHHE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSAS M3BECTHBIE METOAbl IpH  PELICHUU
MaTeMaTHYECKUX 33J1au TOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

OPUMEHSATh MPOCTEHIINE NTPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a1a4;

U3BIICKaTh,  NpeoOpa3oBbIBATH W HMHTEPIPETHPOBaTH  HHGOpMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (HUrypax, MPEACTABICHHYI0 Ha 4YepTekax |
PHUCYHKaX;

NPUMEHATHh TIONyYEeHHBIE 3HAaHUS Ha TPAaKTUKE: CPAaBHUBATh W aHAIM3HPOBATH
peasbHBIe CUTYallul, TPUMEHATh W3YYCHHBIC TOHSATHS B TPOIECCE MOMCKA PEIICHUs
MaTeMaTHYecKu c(HOpMyTUPOBAHHON MpPOOIEeMbl, MOJETUPOBATh PEANbHBIE CUTYalluu



Ha $3bIKE TI'EOMETPHH, MCCIENOBAaTh IIOCTPOCHHBIE MOJEIM C MCIOIb30BAHUEM
TreOMETPUYECKUX TOHATHH M TeopeM, ammapara aiareOphl, pemaTrbh NpaKTHYeCKHue
3a/1a4M, CBS3aHHbIE C HAXOKJIEHUEM I€OMETPUUECKUX BEIUYUNH;

UMETh IPEJCTaBIEHUs] 00 OCHOBHBIX JTalax Ppa3BUTUS I'€OMETPUM KaK COCTaBHOM
qacTH QpyHAaMeHTa Pa3BUTHS TEXHOJIOTH.

K konmy 11 kiaccaoOydaroniuiics HayquTCs:

CBOOOJIHO ONEpPUPOBATh MOHATUSAMH, CBA3AHHBIMU C LIMJIMHAPUYECKOH, KOHMUECKOH U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI MOTYUEHUS;

ONEpPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C TeJaMM BpallleHHs: LUIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBarh Teja BpauleHus (LMIMHAP, KOHYC, cdepa U map) U 0OBACHITH CIIOCOOBI
HOJIy4EeHHUs TeJl BPallleHUs;

KJIacCU(UIIUPOBATh B3aUMHOE PACHIOJI0KEHHUE CPephl U TIIOCKOCTH;

BBIYUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalLICHUs, OObEMBI U
IUTOINAAHN MTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAICHHS, TEOMETPHUECKUX TEN C
pUMEHEHUEM (OPMYIT;

CBOOOJIHO ONEpPUPOBATh MOHATUAMH, CBSI3aHHBIMM C KOMOMHALUMSIMH TEJ BpAIIEHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMHCAHHBIA OKOJO chepsl,
cdepa, BiMcaHHAss B MHOTOT'PAaHHHK HJIH TEJIO BPAIICHUS;

BBIYUCIIATH COOTHOLICHUS MEX]y IUIOMIAIMH ITOBEPXHOCTEH U 00bEMaMH MOJAO0OHBIX
TEI;

u300pakaTb H3y4daemble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKME YEPTEXH U3
PHCYHKOB IPOCTBIX O0BEMHBIX (DUTYp: BUJ CBEpXY, COOKY, CHU3Y, CTPOUThH CEUECHUS
TEJ BPAILCHHS,

U3BJICKATbh, UHTEPIPETUPOBaTh M I[peoOpa3oBbIBaTh  HMH(MOpMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (HUrypax, IMPeICTaBICHHYI0 Ha uepTexax u
PHCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTRE;
BBINTOJTHATHOIIEPAITUUHAIBEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOW CHCTEME KOOPAHHAT;

pemiaTb TeoOMETpPUYEeCKHE 3a/lauyd Ha BBIUYMCIECHUE YIJIOB MEXIy MNpSAMBIMH U
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHUM OT TOYKM J0 IUIOCKOCTH, B II€JIOM, Ha
NpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOIa MIPH PEUICHUN;

CBOOOJTHO OIEpUPOBATH IMOHATUSAMH, CBS3aHHBIMH C JIBUKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JABUKEHUN;

BBIMOJIHATh M300pa)KC€HHUsT MHOTOIPAaHHMKOB M TeJNl BpAIleHUs NpU HapayjedbHOM
nepeHoce, HEeHTPAIbHONH CUMMETPUH, 3epKabHOH CUMMETPHUHU, IIPU MOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA00US;

CTPOWTH CEUEHHS] MHOTOTPAHHWUKOB W TN BpalleHHs: CEYCHHS [WIMHApA
(mapasuienbHO U NEPIEHIUKYIISPHO OCH), CEYeHUs KOHYyca (IapajielbHble OCHOBAHUIO
U TIPOXO/JIAIIINE Yepe3 BEPIINHY), CEUEeHUS 11apa;

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



JIOKa3bIBaThI €OMETPUYECKHEYTBEPIKICHHS,;

OPUMEHATh TEeOMETpHUYeCKHe (DaKThl IS pEIIeHUS CTEPEeOMETPUYECKHX 3ajad,
NPENOIaraloIuX HECKOJIbKO IIAaroB PELICHUs, €CIIU YCIOBUS MPUMEHEHHUS 33JjaHbl B
SIBHOW M HESIBHOU (opMe;

pemiath 3aJaud Ha JIOKA3aTeNbCTBO MAaTEMaTHUECKMX OTHOIICHUH M HaXOXICHHE
TreOMETPUYECKUX BEJIHYHH;

IPUMEHSATH IPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU
PELICHUH CTEPEOMETPUUECKUX 3a/1a4;

IPUMEHATh IIOJlyYCHHbIE 3HAHUSA Ha IpaKTHKe: CpPaBHUBATh, AHAIM3MPOBATH U
OLICHUBATh PEAIbHbIE CUTYallu, IPUMEHAITh U3yYCHHbIC TIOHSATH, TEOPEMbI, CBOWCTBA
B IIpolecce ITOMCKAa pEUICHHs MaTeMaTH4eCKH C(HOPMYIHUPOBAHHON TNPOOIEMBI,
MOJIEIIMPOBATh peajibHbIe CUTYalluu Ha SI3bIKE TEOMETPUH, UCCIIEAOBATh MMOCTPOCHHBIE
MOJIENIA C WCIOJIH30BAHUEM T€OMETPUUYECKHX MOHATUH U TEOpEeM, amrmapara aiareopsl,
pemaTh NPaKTHYECKUE 3a/]a9H, CBSI3aHHbIE C HAXOXKICHUEM F€OMETPUICCKHUX BEITUYNH;
UMETh TPEJCTaBICHUS] 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPHH KaK COCTaBHOMN
JacTu QyHIAaMEHTa Pa3BUTHSI TEXHOJIOTHA.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoanuyecTBouacon DJIeKTPOHHbIE BocnurareabHblii
HaunmenoBaHmue
Ne (uudposbie) KOMIIOHEHT
pa3zesioB H TeM KonTpoabubie IIpakTuueckue
n/n Bceero o0pa3oBaTte/ibHbIE coJepKaHusA
MPOrpamMmbl padoThI padoTbI .
pecypcebl padoueii
NMpPorpamMmbl
| BBenenue B ” | 1,2,3,4,6,8
CTEPEOMETPHIO
) BzaumHuoe pacnionoxxenue 6 | 1,2,4,6
MPSIMBIX B MPOCTPAHCTBE
[TapaynenbHOCTh TPSMBIX 1,2,4,6
3 M IIJIOCKOCTEH B 8
MIPOCTPAHCTBE
[lepnienAuKyYyIIPHOCTH 1,2,4,6
4 HPSIMBIX U IIJIOCKOCTEN B 25
MIPOCTPAHCTBE
5 VYTIbl U pacCTOSAHUS 16 1 1.2,4.6
MHororpaHHuKu 7 1 1,2,4,6,8
7 Bexkrops! B mpocTpaHcTBE 12 1,2,4,6
[ToBTOpenue, 0600IIEHNEe 1,2,4,6
8 U cUCTEMaTH3allns 5 2
3HaHUMN
OBIIEE KOJIMYECTBO 102 6 0
YACOB 110 ITPOI'PAMME




11 KJIACC

KoanyecTBouacoB DJIeKTPOHHbIE BocnurareabHBIH
HaumeHnoBaHue
Ne (uudpossbie) KOMIIOHEHT
pa3esioB H TeM Konrpoabnbsie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE Co/Iep KAHUSA
MPOrpamMmbl padoThI padoThl .
pecypcbl pabouei
NMPorpamMmbl
| AHamuTnuyeckas 15 | 1,2,4,6,8
reOMEeTpUs
) [ToBTOpEeHME, 0000IIIEHNE 15 | 1,2,4,6
Y CUCTEMaTH3alis 3HaAHUH
3 O0bEMMHOrOrpaHHUKA 17 1 1.2,4.6
4 TenaBpatenus 24 1 12,46
5 [Tmomaan noBEpXHOCTH U 9 1 1,2,4,6
00BEMBI KPYTIIBIX TET
6 JIBMKeHUS 5 1 1,2,4,6
7 [ToBTOpenue, 060061IeHNE 17 ) 1,2,4,6
¥ CHCTEMAaTH3aI1s 3HaHUH
OBIIEE KOJIMYECTBO YACOB 102 2 0
I10 ITPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Temaypoxa

KoauuyecTBo4uacoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PUCYHKC IIJIOCKOCTH, MAapAJUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTpPE3Ka

[TonsiTHS cTepeoMeTpHn: TOUKa, psimas,
IIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBujIa N300pakeHUs Ha PUCYHKE
IIJIOCKOCTH, MapalJICJIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsTHS: TepeceKarouecs MIOCKOCTH,
MePeCceKarOINecs MpsiMasi v TUIOCKOCTH;
MOJTYTTPOCTPAHCTBO

[ToHsTHS: TEepeceKarouecs MIOCKOCTH,
nepeceKaronmecs npsmas ¥ mioCKOCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE TMPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHuKH, U300pakKeHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIUX 00HEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEJICTBUS U3 HUX




10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUS IPSMBIX U TIJIOCKOCTEH

N300pakeHne ceueHni mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOIAT uepe3 ux peéopa.
N300paxeHne nepeceueHus moaryueHHbIX
mockocTeil. PackpamuBanue
[IOCTPOEHHBIXCEUCHUMPAa3HBIMUIIBETAMU

N300pakeHne ceueHni mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N300pakeHue nepecedeHus Noxy4eHHbIX
mockocTeil. PackpammBaHue NOCTPOEHHBIX
CEYEeHMI pa3HbIMH LIBETAMU

N300paxeHune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peodpa.
N300pakeHne mnepeceueHus MoyuyeHHbIX
I10cKocTel. PackpamyBaHue MOCTPOEHHBIX
CEUEHUH pa3HBIMU I[BETAMH

N300parkeHne ceueHni mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedyeHus moTydeHHbIX
I10cKkocTel. PackpamyBaHue MOCTpOESHHBIX
CEUEHUN pa3HbIMU I[BETAMH

Meton cieoB Uil IOCTPOEHUS CEUEHUI

15

Merton cnenoB 11l TOCTPOCHUS CEUCHHIA.
CaolicTBa nepeceyeHuid NpsAMbIX U




16

IJIOCKOCTEH

Meroa cneoB AJisi MOCTPOCHUS CEUEHUH.
CaolicTBa nepeceyeHuid NpAMbIX U
IIJIOCKOCTEMN

17

[Toctpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh 1I1aroB
MIOCTPOEHUS

18

[TocTpoenue ceueHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMHCh 11aroB
MMOCTPOCHUS

19

20

21

22

[TocTpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTemel‘/’I U 3aI1MCh 111aroB
MTOCTPOCHHUS

IToBTOpenue mnanumerpun: Teopema o
PONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYroJIbHUKOB

IToBTOpenue mnanumerpun: Teopema
Memnenas. PacueTsl B ceueHUAX Ha BBIHOCHBIX
yepTexkax. Mcropust pa3BUTHS MIIaHUMETPUN
U CTEPEOMETPUH

23

Kontponbhas pabota "AKCHOMBI




24

crepeomerpun. Ceuenus"

B3anMHOe pacnosnokeHue npsmsIx B
npoctpaHcTBe. CKpeluBaroIuecs npsimble.
[Tpu3HAKK CKPEIMBAIOIINXCS IPSIMBIX.
[TapannenbHble IpsMble B IPOCTPAHCTBE

25

26

Teopema o CylIeCTBOBaHUU U
€MHCTBEHHOCTH IPSIMOM MapajuiebHON
JAHHOH NPSIMOM, TPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIeH Ha JaHHOMN
npsMoii. Jlemma o mepecedeHum
MapajuIeIbHbIX MPSMBIXIT JIOCKOCTBIO

[TapannensHoCTh Tpex npsaAMbIX. Teopema o

TpEX MmapajuienbHBIX NpsAMbIX. Teopema o
CKPEUIMBAIOIINXCS MPSAMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHBIE
CBOIMCTBA MapajlIeIbHOTO MPOEKTUPOBAHUSI.
N306paxenue pazHbIX puryp B
napaieIbHOW MPOEKINH

28

[enTpanbsHas npoekuus. YToiu ¢
COHAITPaBJICHHBIMU CTOPOHAMH.
YronMexaynpsMbIMA

29

30

3azauM Ha JOKa3aTeIbCTBO M UCCIIEI0BAHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

[lonsATHs: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa mapajuieIbHOCTH IPSIMOU U
MJI0CKOCTH




31

32

33

34

I'eomeTpuuecKkue 3aaun Ha BHIYMCIICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO Ha 4epTexe U
MapajyIeIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKus, MPUMEHEHUE IS
MIOCTPOCHHUSI CEYCHHH KyOa U
napajenenumnena. CBoicTra
napajuieJienumea U mpu3Mbl

HapaJ'IJ'IeJ'ILHHe IIJIOCKOCTH. HpI/ISHaKI/I
napaJiuieJIbHOCTH ABYX MIOCKOCTEHN

35

Teopema o nmapajuieTIbBHOCTH U
C€ANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIHIGI\/'I
4yepe3 TOUKY, HE MPUHAJICKAIYIO TaHHON
MIJIOCKOCTH U CIIEICTBUS U3 HEE

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX NEpECceueHus Ipu
MepeceyeHny JIByX napaiesbHbIX
IIJIOCKOCTEMN TPEThen

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IJIOCKOCTSIMU; O TIEPECEUEHUHN ITPSIMOI C
ABYMS TTapaJlJICIIbHBIMUA TNIOCKOCTAMHA

38

[ToBTopenue: Teopema I[udaropa va
MJI0CKOCTH




[ToBTOpEHME: TPUTOHOMETPHS

39 IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40 CgoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesienuneaa

41 Brruucrienue JUiiH OTpE3KOB B KyOe 1
IPSIMOYTOJIBHOM TapajuieenuIee
[leprieHIUKyYNSIPHOCTD MPSMOM U TIIOCKOCTH.

42 [Ipu3Hak nepneHaANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH
[leprnieHIUKyYISIPHOCTD MPSMOM U TIIOCKOCTH.

43 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH
Teopema o CylIeCTBOBaHUU U

44 €IMHCTBEHHOCTH MPSIMOW, IPOXOAAIIEH
4yepe3 TOUKY IIPOCTPAaHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH

45 [InockocTu ¥ IepneHAUKYISIPHbIE UM
MPSIMbIE B MHOTOTPaHHHUKAX

46 [1mockocTH U neprneHIuKyIspHbIE UM
MPSIMbIE B MHOTOTPaHHHUKAX

47 [lepnenaukynsp u HaknoHHas. [loctpoenue
NEePHEHIUKYISIPA U3 TOYKH HA MPSAMYIO

43 [lepnennukynsp u HakinoHHas. [locTpoenue
MEePIEHIUKYIISIPA U3 TOYKH HA MPSIMYIO

49 Teopema o Tpéx mepneHAUKYIsIpax (mpsmas
u oOpatHasi)

50 TeopeMma o Tpéx nepneHANKYIApax (mpsamast

u oOpaTHast)




51 Yron Mexay CKpenuBaromUMHUCS MPSIMbIMU

5 [Touck neprneHauKyISpHBIX MPSAMBIX C
MTOMOILBIO NEPHEHANKYIIAPHBIX IJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, MPU3MBI,

54 MPaBUILHON MUPAMUJIbI C TTOMOUIBIO
OpPTOTOHAJIBLHOM MPOEKINH
[TocTpoenne ceueHuii Kyoa, IpU3MBI,

55 MPaBUILHON MTUPAMUJIbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 wiockocTH. [lmockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak NepneHMKyJIIpHOCTH MIPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PaccTOSHUM OT TOYKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKHU JI0 IIIOCKOCTH
CriocoObl OIYCTUTD MEPIIEHAUKYIISAPHI:

60 CUMMETPHS, CIBUT TOYKH T10 MAPAIIICITbHON
psAMOI

61 CaBur no HenapauienbHON IPSIMOH,
MU3MEHEHUE PACCTOSIHUM
KonTponbhas pabota "B3aumnoe

62 pacrosoKeHue MPSMbIX U TUIOCKOCTEH B
npocTpaHcrae”

63 [ToBTOpEHME: Yroa MEXIy NPSIMBIMUA HA




64

IJIOCKOCTH, TPUTOHOMETPHSI B IPOU3BOJILHOM
TPEYroJIbHUKE, TeOpeEMa KOCUHYCOB
[ToBTOpEHME: Yroa MEeXKIY

CKPEIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

FCOMeTpI/I‘-IeCKI/Ie MCTOAbI BBIYUCIICHUA yIJia
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

66

67

JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX
YIJI0OB IBYTPAaHHOIO yrIia
[lepnenukynsapHele miockoctu. CBolicTBa
B3aMMHO NEPIIEHIUKYJISIPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyJIApPHOCTH IIIOCKOCTEN;
TeopeMa O IIPSIMOM IEPECEUEHUs IBYX
IIJIOCKOCTEM MEPIIEHIUKYIIPHBIX TPETHEHN
IIJIOCKOCTH

69

[IpssmoyronbHbBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA IPSIMOYTOJIBHOTO
napajuieJIienuneana

70

71

72

Teopema 0 nMaroHany NPSMOYTOJIbHOTO
napajuieJIienuIe/ia U CIeICTBUE U3 Hee

CTCpCOMCTpI/I‘-ICCKI/Ie U INPUKIIaAHBIC 3a/1a4H,
CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM
MpsAMBIX U IIJIIOCKOCTH

[ToBTOpEHME: CKpELIMBAIOLIUECS MPSMBIE,
napaiesibHble TUIOCKOCTH B CTAHIAPTHBIX
MHOT'OI'paHHHKaxX

73

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEILMBAIOIINXCS MPSMBIX, PACCTOSIHHE




MCKAY CKPCIINBAIOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTYyalUIAX

Paccrosnune ot ToukHn J0 IINIOCKOCTH,

7 paccTosiHuE OT IPSIMOM A0 INIOCKOCTH
Beluncnenue paccTossHUNA MEXKIY

75 CKPEILMBAIOIIKUMUCS IPSIMBIMU C TIOMOILBIO
MEPIEHIUKYISIPHON IIJIOCKOCTH
TpéxrpaHHblid yroy, HEpaBeHCTBA JUIS

76 TpexrpanHbix yrioB. Teopema [ludaropa,
TEOpPEMBbI KOCHHYCOB U CUHYCOB IS
TPEXTPAaHHOIO yIJia

77 DneMeHTH! cpepruuecKoil reoMeTpun:
reoJIe3nYeCcKUe JIMHUU Ha 3emiie

78 KonTtponbHas pabora "Yrisl u paccTostHUS"

79 CucremaTtu3zanus 3HaHuN "MHOrorpaHHUK U
€ro 3J1eMeHTH!"

20 [Iupamupa. Bunsl nupamua. [pasunsHas
nupamuia

31 [Ipusma. [Ipssmast u HAKIOHHASI IPU3MBI.
IIpaBuibHas mpusma

20 [IpssMoit napannenenunen, NpsMOyroJIbHbIA
napajuienenumnesa, Kyo

23 Brinyxkiible MHOrOrpanHuku. Teopema
Olinepa
Brinmykiible MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBriIbHBIE U IOJTYIIPABUIIBHBIE
MHOTOTpaHHUKHU

85 Kontponbras padota "MHororpanHuku”




26 [TonsiTre BeKTOpa HA MJIOCKOCTH U B |
MIPOCTPAHCTBE
87 CymMmma BEKTOPOB 1
88 PaznocTh BekTOpOB 1
89 [IpaBuno napamnenenunena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 Pasnoxxenue Bektopa 1o 6a31/1<:3v/ TpEX |
BEKTOPOB, HE JIEXKAIIUX B OJJHOM MIIOCKOCTU
92 CkansipHO€ NpOU3BEICHUE 1
03 Brruncnenue yrina Mexy BEeKTOpaMu B |
MIPOCTPAHCTBE
94 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1
95 [Ipocreiimmes afauu ¢ BEKTOpaMu 1
96 IIpocreimue 3a1a4u ¢ BEKTOpaMH 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1
98 O06o011eHne 1 cucTeMaTu3alys 3HaHu| 1
99 O060061eHne U cucTeMaTU3alus 3HaHU| 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 HroroBast koHTpOIBHAS paboTa 1
102 O06o0061IeHre U cucTeMaTu3alus 3HaHu| 1
OBIIEE KOJIMYECTBO YACOB I10 102
[MPOTPAMME




11 KJIACC

KosnunuyecrBouacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
| [ToBTOpenue tems! "KoopauHaTsl BeKTOpa |
Ha TJIOCKOCTH U B MPOCTpaHCTBE"
) [ToBTOpenue Temsl "CkansgpHoe |
MPOU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue tems! "Boruncnenue yria |
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHHE IPAMOI, |
MIPOXOJISIIEH uepe3 ABE TOUKH"
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, |
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, |
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoe npousseneHue 1
2 JIuHeliHbIE HEPABEHCTBA, JIMHEMHOE ]
IPOrpaMMHUPOBAHNE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEMHOE 1
IPOrpaMMUPOBAHKE
10 AHaJIUTHYECKHE METO/IBI pacuéTa yria |
MEXy NPSMBIMH B MHOTOI'paHHUKAX
1 AHaTMUTUYECKHE METOIBI pacyéTa yria |
MEXY INIOCKOCTSIMA B MHOTOTpaHHHUKaX
12 dopmylia pacCTOSIHUA OT TOUYKHU J10 1




IIJIOCKOCTH B KOOpJAHWHATax

Haxosaenue paccTossHUM OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoaenue paccTossHUM OT TOYKHU 10
MJIOCKOCTH B IPABUJILHOW MUPAMU/IE

15 KoHnTposbHast pabota "AHamuTudeckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHust MHOTOTPAHHUKOB: CTaHAAPTHBIC

18 IUIOCKOCTH, MePEeCceUeHUs MPSMBIX U
IJIOCKOCTEMN

19 [TapannenbHble NpsIMbIE U TUIOCKOCTH:
napajjielIbHble CEYEHUs

20 [TapannenbHble NpsMBbIE U TIOCKOCTH:
pacu€T OTHOLIECHUI
[TapannenbHble NpSAMbIE U MIIIOCKOCTH:

21 YTIIbI MEXKY CKPELIMBAIOILIUMUCS
IPSIMBIMU
[TepnenauKyIsipHBIE TPSIMBIEC U

” MJIOCKOCTH: CTaHIAPTHBIE MaphI
NEepPHEHANKYIISIPHBIX MJIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOIPAHHUKOB
[lepnenauKyIsIpHBIE TPSIMBIEC U

23 MJIOCKOCTH: TEOpEMa O Tpex
NepHeHANKYIISIpax

24 [TeprieHAMKYASIPHBIE TIPSIMBIE U




25

IIJIOCKOCTH: BBIYUCJIICHUA OJIUH B
MHOTI'OIrpaHHHUKax

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyIIBI IS TUTOIIAACH, COOOpaKEHUS
nmonoous

26

[ToBTOpEHUE: IO MHOTOYTOJIbHUKOB,
(bopMYITBI TSI TIOMAACH, COOOPAKEHUS
nmonoous

27

28

29

30

HOBTOpCHI/IeI rmjaomaand MHOTOYT'OJIbHUKOB,
(bOopMYIIBI TSI TIOMIAACH, COOOPaKEHUS
no1ooust

[Tnomaau ceueHrit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs MO 100Ust

[Tnomaau ceueHNit MHOTOTPaHHUKOB:
IUIOINAAM MTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COO0pakeHUs: OJ00Ms
KonTponsnas pabora "[loBTopenue:
MHOT'OI'PaHHHUKH, CEUEHHUSI
MHOTOTPaHHHUKOB"

31

32

33

O6béM Tena. O6beM MPSIMOYTOJIBLHOTO
napaJuleIenuneaa

3anmaun 06 yABOCHUHU Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIINH yTia
CrepeoMeTpHuuecKre 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSAMOYTOJIBHOTO
napajeenunena

34

[Ipuknagubie 3a1a41, CBSI3aHHBIE C




BBIUMCIICHHEM 00BEMA NpAMOYT'OJIBHOT'O

napajuiejaenumneaa

35 O0BEM TIPSIMON MPU3MBI

36 CrepeomeTpuyuecKkue 3aj1a4um, CBI3aHHBIC C
BBIYUCIICHHEM 00BEMOB TPSMOI TPU3MBI

37 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSAMOI TPU3MBI
Brruucnenue 00EMOB TEJ C TOMOIIBIO

38 onpeaenéHHoro uurerpaita. Oobpém
HAKJIOHHOM MPU3MBI
Brruucnenue 00EMOB TEJ C TOMOIIBIO

39 onpeaenénHoro uarerpaita. O0bpém
MAPaMU/IbI

40 ®opmyna o0béMa nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o0béMa nupamuabl. OTHOIICHKE
00BEeMOB MUpaMU ¢ OOLITUM YTIIOM

4 CrepeomeTpudecKkue 3a/1auu, CBI3aHHBIC C
00BbEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeomeTpuuecKue 3aa4u, CBI3aHHbIE C
00BEMaMH MUpaMUIbI
[Ipuknanueie 3apaun mo Teme "OOBbEMBI

44 Ten", CBA3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3agaun 1o Teme "O0BEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaMUIbI

46 [Ipumenenue 06bEMOB. Brruncienue

PaACCTOSAHUA A0 IMMIOCKOCTU




KoHnTtponbhas padora "O0bEM

47 "
MHOTOIPaHHHUKA
[Hunuaapuydeckas MoBEPXHOCTbD,

48 00pa3yromue MUJIHHIPUICCKOM
MMOBEPXHOCTHU

49 Munmusap. Ipsamoi KpyroBon HUIUHAP.
[Imomane MOBEpXHOCTH HUAIMHAPA

50 KoHundeckast TOBEpXHOCTh, 00pa3yIoIiue
KOHHYECKOU ImoBepxHocTh. Konyc

51 CeueHue KOHYcCa IIOCKOCTBIO,
napasuiebHOMN MJIOCKOCTH OCHOBAHUS

50 VYceuénnnlil konyc. M3o00paxkenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnommans 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

54 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa
CrepeomeTpHuuecKue 3a1a4u Ha

55 JIOKa3aTeILCTBO U BLIYHUCIICHHE,
MOCTPOEHUEM CEUEHUM UINH/PA, KOHyCca
CrepeomeTpuYEeCKHE 3a/1a41 HA

56 JIOKAa3aTeJIbCTBO M BEIYHCIICHUE,
MOCTPOEHUEM CEYCHUH IIMITNH/IPA, KOHyCa

57 [Ipuknannelie 3a7a4n, CBsI3aHHbBIE C
UUATUHAPOM

58 [Ipuknagubie 3aa4u, CBSI3aHHBIE C
UUATUHAPOM

59 Cdepa u map




60

61

62

[Tepeceuenwue cdepbl u mapa ¢
riockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. B 1 n300pakenue mapa

[lepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. By u n3obpaxenue mapa

VYpasaenue chepsl. [Lomans chepsl u eé
yacreu

63

64

65

66

Cummerpus cdeps 1 mapa

CrepeoMeTpuuecKue 3aa4u Ha
JI0Ka3aTeNbCTBO U BHIYUCIICHUE,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOEHUEM UX CEUEHHUM TIOCKOCTHIO

CrepeoMeTrpuueckre 3ajaun Ha
JI0Ka3aTeNNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoit U 1apom,
IIOCTPOECHUEM UX CEYEHHH MIIOCKOCTHIO

IIpuknagHeie 3a1a4n, CBA3aHHBIE CO
cdepoii u mapom

67

68

69

[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,
BBIYHCIICHUA B OKPY)KHOCTI/I, CTaHI[apTHI)IC
mogoous

Paznuunbie KOM6I/IHaLII/II/I TCJI BpallICHUSA U
MHOTI'OI'paHHUKOB

3anaun o teme "Tena U MOBEPXHOCTH
BpaiueHus"

70

3agauu o Teme "Tena 1 MOBEPXHOCTH
BpaieHus"




71

72

Kontposnbnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

O0BeéM munuHapa. Teopema 06 00bEME
PSIMOTO ITUJIHHIPA

73

74

75

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpeaenéuHoro uarerpaita. O0bpEM KoHyca

[Tnomaan OOKOBOU M OJIHOM
MOBEPXHOCTH KOHYyCa

CTepeOMeTpI/I‘leCKI/Ie 3aJa4yu, CBA3aHHBIC C
BBIYHCIEHHEM 00BEMOB HUJInHApAa, KOHYyCa

76

77

[Ipuknanueie 3anaun mo Teme "OO0bEMBI U
TJIOIIA U TTOBEPXHOCTEH Te"

OOBEM 1m1apa 1 MIapOBOTO CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cheprl. CTepeoMeTpudecKue 3a/1a4u,
CBSI3aHHBIE C BEIYMCIEHHEM 00BEMOB
rapa, IapoBOro CErMeHTa U MIapOBOTO
CeKTOopa
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[Tpuxnanueie 3ana4yn o Teme "OObEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
miomaaso cepbl. COOTHOMIEHUS MEKITY
IUIOUIA/IIMU MTOBEPXHOCTEN U 00bEMaMU
MMOJOOHBIX TEI
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[TogoOHBIE TE€Na B MPOCTPAHCTBE.
N3menenune o6bEMa rpu moo0uu.
CrepeoMeTpHUECKUE 33]]a9H, CBI3aHHBIC C
BbIUKCJIEHHEM 00BEMOB Tel U IUIOMIAeH
MMOBEPXHOCTEN
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KonTtponbnas padora "Ilnomann
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Ten"

JBuxenus npoctpancTsa. OToOpaskeHusl.

JIBr>KeHUs 1 paBEHCTBO (pUTyp.
OO01I1EeCBONCTBAIBUKEHU I
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Buael nBukeHHit: napauielibHbIN IEPEHOC,
LEHTPAJIbHAsI CHMMETPUS, 3€pKajbHAs
CUMMETpHUSs1, TOBOPOT BOKPYT MPSAMOI
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[IpeobpazoBanus nonodus. [psmas u
cdepa Ditnepa

['eomeTpuueckue 3aaun Ha IPUMEHEHHE
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KonTtponpHast padora "Bekrops! B
npocTpaHcTae”
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O6o06matomiee moBTopenue 11 mousTHii u
MeTo10B Kypca reometrpun 10—11 kmnaccos,
cucTeMaTu3alus 3HaHUI:
"[TapanienbHOCTb MPSAMBIX U IJIOCKOCTEN B
npocTpaHcTae”
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O6o06matomee moBTopenue 11 moHsTHI 1
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O6o06matomee moBTopenue 11 moHsTHI 1
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Ob6o6maromee noropenue 11 noHsATH 1




90

91

92

MeTOJI0B Kypca reometpun 10—11 knaccos,
cucremaruzanus 3HaHui: "O0beM
MHOTOTrpaHHHKA"

O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTOJI0B Kypca reometpun 10—11 kinaccos,
cucTeMaTu3anus 3Hanuii: "O0bemM
MHOTOTrpaHHHKaA"

O6o6matomee moBropeHue 11 moHATHI 1
MeTo10B Kypca reomerpuu 10—11 knaccos,
cucreMarusanus 3gaguii: "Ilnomanun
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"

Ob6o6maromee nmoBropenue 11 moHsATHH 1
MeTo10B Kypca reomerpuu 10—11 knaccos,
cuctemaruzanus 3HaHuit: "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

93
94

95

NroroBasikoHTponbHasgpadboTa
HToroBasikoHTpoIbHasgspaboTa

[ToBTOpenue, o6obIIeHNE 1
CUCTEeMAaTH3aIusl 3HAHHHA
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Uctopus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOoJib B pa3BUTUN COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH
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Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAYKHU U €€ POJIb B PA3BUTHN COBPEMEHHBIX
I/IH)KeHepHI)IX nu KOMHI)IOTepHBIX
TEXHOJIOTHI
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Wcropus pa3BuTus CTEpEOMETPUM KaK
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HayKH U €€ pOJib B pa3BUTUH COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUU

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJib B pa3BUTUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropust pazBUTHS CTEPEOMETPUM KAK
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YYEBHO-METOJANYECKOE OBECITIEYEHUE OBPA30OBATEJIBHOT'O
MMPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

I'eometpus 10 - 11: yue6. s oOieo0pa3oBar. yupexkaeHuii: 0a30BbIi U Mpodui. ypoBHU /
(JI.C. Atanacsn, B.®. byryszos, C.b.Kagomues u ap.)- M.: IIpocsemenue

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIbHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
1. Poccuiickas snextponHas mkoia https:/resh.edu.ru/

2. MaremaTuueckue OJMMIIMA/IbI U OJIMMIIMAJAHbIE 3a7a4UH, — [JIEKTPOHHBIN pecypc], — pexum
nocryma: http://www.zaba.ru.

3. Meroauka npenogaBaHus MaTEMaTUKU — [3JIEKTPOHHBIN Pecypc], — pexHUM J0CTyIa:
http://methmath.chat.ru.

4. PeecTp npuMepHBIX 0011c00pa30BaTEIbHBIX MPOrPAMM [IJIEKTPOHHBIN peCypc], — peIKUM
nocryma: http://www.fgosreestr.ru.

5. TlyreBoautenb «B Mupe HayKu» [UIs IIKOJBHUKOB [3JIEKTPOHHBINA pecypc], — peKuM
nocryma: http://www.uic.ssu.samara.ru

6. DIEKTPOHHAS XPECTOMATHUS 110 METOAMKE MPEIOIaBaHHsI MATEMAaTUKH [3JICKTPOHHBIN
pecypc], — pexxum nocryna: http://fmi.asf.ru.

7. OOpazoBaTenbHbBIN MOPTaAN AJIs NOATOTOBKHU K ’k3ameHaM CIIAM I'HMA.
https://oge.sdamgia.ru/
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