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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOXKHOCTh U3Yy4EHUS AUCHUIUINH €CTECTBEHHO-HayYHOU
HalpaBI€HHOCTH M IPEIMETOB I'yMaHUTApHOro Iukna. Ilockosbky joruyeckoe MbIIUICHHE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMHUCS TOHSATHMHBIX OCHOB TI'€OMETPUH, TpHU
JI0KAa3aTeIbCTBE TEOPEM M IOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIBb3YIOTCS NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Ilenp ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOaEHHOM ypOBHE —
pa3sBUTHE MHIMBHUIyalbHBIX CIIOCOOHOCTEH OOy4arolIMXCsl MpPU H3YYEHHUM TE€OMETpUH, Kak
COCTaBJIAIOLIEH mIpeaMeTHO obOnactu «MaremaTuka W MHQOpPMAaTHKa» 4vepe3 obecrieueHue
BO3MOXXHOCTH IPHUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX T€OMETPUYECKHMX 3HAHUM U
NeHCTBUH, CHeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX UIsl YCHEITHOTO MPOo(hecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriyOJIEHHOM YPOBHE, pPaCIIUPSIIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

paclIMpeHue NPEACTaBICHUs O T[EOMETPUM KaK 4YacTh MHPOBOM KYyJbTYpbl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

¢dbopMHUpoBaHHE NPEICTABICHUS O INPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTUYeCKUX MOJENSAX, II03BOJISIIOIIMX OMNMCHIBaTh W H3ydaTb pa3Hble  SBICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATUHHOrO ammnapara 1o pasjeny «CrepeoMerpus» yuyeOHOro
Kypca reoMeTpuH;

(dbopMHpoBaHHE YMEHMsI BJIaIeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (pUTypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd U yYMEHHE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PELLIEHUs 3a1ay;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKaxX, MOJAENAX M B PEaJbHOM MHpE
MHOTOTPaHHMKH U T€Ja BPAllEHUs], KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dopMHupoBaHHE  TOHUMAHUS  BO3MOXHOCTM  AKCHOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTUYeCKUX TEeOpuil, (OpMUPOBAHHWE MOHMMAHUS POJM AKCHUOMATHKU NP TMPOBEACHUU
paccyXJ1eHHI;

dopMHpoBaHHE YMEHMs BIaJe€Th METOJAMH JI0KAa3aTeIbCTB M AJITOPUTMOB pEILEHHUS,
YMEHMSI HMX TPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEIICHUs
CTEpEOMETPUYECKUX 33Jady U 3aJad C [PaKTHYECKHUM COJepKaHueM, (OpMUPOBaHUE
IPEJCTaBICHUs] O HEOOXOJUMOCTH JOKa3aTelbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMAaTUKHU B IIPOBEJEHUM JI€YKTUBHBIX PACCYXICHU;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaromuxcs, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIIbCKUX YMEHHM, KPUTUYHOCTH
MBIIUIEHUS], UHTEPEca K U3YYEHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasIbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3yYEHUU APYTruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTENl M 3aKOHOMEpPHOCTEW, MOJEIMPOBAaHUS pEalbHbIX CUTYyallui, HCCIeI0BaHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIMH [TOJIyYEHHBIX PE3YJIbTATOB.



OCHOBHBIMH COJIEP)KATECIbHBIMUA JIMHUSAMH y4eOHOro Kypca «l'eomerpusi» B 10-11
Kkiaccax sBIAOTCS: «[IpsiMble M TUIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukmu», «Tema
BpaleHus», «BeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®PI'OC COO TtpeboBaHUE «YMETh OINEPUPOBATH MOHSATHSIMM,
pelieBaHTHBIMU T€OMETpUU Ha yriayOn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXKATEIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (GOpMHUpOBAHUE JOTHYECKHX YMEHUH
pacmpesenseTcss He TOJbKO IO COJEPKATeNIbHBIM JMHUSAM, HO W 1O ToAaM OOydYeHHS.
Copepxanue 00pa3oBaHHSA, COOTBETCTBYIOIIEE MpPEIMETHBIM  pe3yJbTaTaM  OCBOCHUS
OenepasibHO pabouell MPorpaMMebl, pacrpene’éHHbIM M0 ToAaM O00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHMW30BaTh OBJAJEHUE I'€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATEIbHO, C COOJIIOJIEHUEM MpPUHIHUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKUX
MPEACTABICHUN 00YJarOuXCsi, pacliupssi U yriyosss e€, o0pa3ysi MpOUYHbIE MHOXECTBEHHBIC
CBSI3U.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIAWBUIYaTbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEUYUTh YIIYyOJIEHHOE U3Yy4eHHE TEOMETPUU  Kak
cocTaBJsitolel yueOHoro npeamera «MareMaTuka;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKAY OOIIMM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBoO. [loHATne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3auMHOe pacnosiokeHue MpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJJIeIbHbIE U
cKkpemuBaromuecs npsamele. [IpuzHaku ckpemuyBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MApajuIe/IbHbIE MPSMbIE B IPOCTPAHCTBE, MApaJLIEIbHOCTh TPEX
OPSAMBIX, ApPAUICIBHOCTh NPAMOM M IUIOcKOoCcTH. [lapamiensHOe UM LEHTpaJIbHOE
POEKTHPOBaHUE, n3oopakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIBHOTO MMPOSKTUPOBAHHMSL.
Hzobpaxenue ¢Guryp B napauieabHON MPOEKIHU. YTJbl C COHANPABICHHBIMH CTOPOHAMH, YroJl
MEXAy NpSMbIMU B MpOCTpaHcTBE. llapainenbHOCTh MIOCKOCTEN: NapajljieibHble IIOCKOCTH,
CBOICTBa MapaienbHbIX II0cKoCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbl HA IIOCKOCTH:
TETpa’aAp, NapaJICNIENUIE], TIOCTPOCHUE CEYEHU M.

[lepneHaAUKYISIPHOCTh OPSAMOM M IJIOCKOCTH:  MEPHIEHIUKYJISpPHBbIE MpsIMbIE B
MPOCTPAHCTBE, NpPsIMbIE MapajUieJbHbIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, MPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYJISPHON
10cKoCTH. OpTOroHanbHOE NpoekTupoBaHue. [lepneHauKyasp U HaKJIOHHBIE: PAacCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 TIOCKOCTH, MPOEKIUs (GUTYphl Ha MIOCKOCTb.
[lepneHAMKyYISIPHOCTh TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX IIockocTed. Teopema
0 TpEX MEPHEHAUKYIAPAX.

Yrael B IPOCTPAHCTBE: YTOJI MEXAY NPSIMOM U IJIOCKOCTBIO, IBYTPAHHBIN YroJ, JIMHEHHBIN
yroia JBYIpaHHOro yria. TpéXrpaHHblii M MHOrorpaHHble yribl. CBOWCTBa IJIOCKUX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsMasi U HakJIOHHas MpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSMOYTOJIBHBIA MapajulelIeNIiNe]l W ero coWcrBa. KparTdailume Dyt Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. IlpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yrojibHasi IUpaMuia, NpaBuibHasg U yceu€HHast nmupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
MpaBUIBLHON Nupamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUIIbHAs
NUpaMuJia, paBUiIbHAS TPEYToJIbHASI MUpaMKJia U MIpaBWIIbHBIN TeTpasap, kKyO. Ilpencrasnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKASAP U UKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSAMOM IPU3MBI, IUIOLIAJb OCHOBaHWM, Teopema o
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOTIOIPDAaHHUKE: CHUMMETpHUS MapajljiesieNuIena, CUMMETPHS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUIIBHON TUPaAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IPOTUBOIIOJIOKHO HAIIPABICHHbIE BEKTOpPBHI. PaBeHCTBO



BEKTOpOB. JleWCTBUSA C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XCHHME BeKTOopa Ha uwncio. CBoiicTBa cioxkeHHs BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHsaTue komIuiaHapHble BEKTOpbI. [Ipu3HaK KoMIiaHapHOCTH
Tpé€x BekTopoB. [IpaBuio mnapamnenenunena. TeopeMa O pa3IoXKEHUHM BEKTOpa IO TPEM
HEKOMIUIAaHapHbIM ~ BekTopaM. lIpsMoyrosnbHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa W KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKalnsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, OOpa3ymoiine mnoBepxHocTed. Tena BpamieHus:: HUIUHAP, KOHYC, YCEUEHHBIN
KOHYC, cdepa, map. BzaumHoe pacrnosoxkenue cepbl U INIOCKOCTH, KacaTeiabHasl IIOCKOCTh K
cgepe. M300paxeHue Ten BpallieHUs Ha MII0CKOCTU. Pa3BépTka nunuHapa u konyca. CuUMMeTpust
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajuienenunena u ciuenctBus u3z He€. OObEM HpsIMOM U HAKIOHHOW MPU3MBI, IWIMHIPA,
nupaMuibl 1 KoHyca. OObEM 11apa v apoBOTr0 CETMEHTA.

KomOunanmu Tten BpameHuss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHAP,
omucaHHas okoyo ImHApa. [lepeceuenne cdepsl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl IOCKOCThIO. [IoHATHE MHOTOTpaHHUKA, OTUCAHHOTO OKOJIO chephl, chepbl, BIUCAHHOU B
MHOTOTPAaHHHK WJIH TEJIO BPAILICHHS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, IUiomanas cdepsl u e€ dacteid. [lomobue B
npoctpanctBe. OrHomieHue 00BEMOB, IIIOIMIAZEH MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue momodbus, romoteTus. PerneHue 3amad Ha IUIOCKOCTH C HCIOJIB30BaHHUEM
CTEePEOMETPUUECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHUMKOB W TEJd BpAIICHUS: CEYEHUs IMWIMHApA
(mapaymienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (mapajyiesibHble OCHOBAaHHUIO M
POXOJAILINE Yepe3 BEpUIMHY), CEYCHMs IIapa, METOAbI IOCTPOCHUSI CEUCHMH: METOJ CIEOB,
METO/1 BHYTPEHHETO IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMu. BekTopHOE yMHOXEHUE BEKTOPOB.
CBoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopiuHaTHO-BEKTOPHBIM MeTON MpH
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBHKeHHUS B MPOCTPAHCTBE

JBmwxkenuss npoctpanctBa. OrtoOpakeHus. J[BukeHus u paeHcTBO ¢uryp. OOmume
CBOICTBa JBIKEHUU. BHIBI ABMKEHUN: MapalsieNbHBIA TMEPEHOC, IIEHTpalIbHAs CHUMMETPHS,
3epKajbHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus noxpodus. [Ipsmas u chepa
Ditnepa.



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

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUeE:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWJIE€HAa POCCHUHCKOro OOIeCTBa, MPEJICTABICHUE O MaTEMaTHYECKHX OCHOBaX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NnaTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUMCKON TPAKIaHCKON UICHTHUYHOCTH, YBAKEHUS K MPOIJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKu U JESATENbHOCTbIO YYEHOI'O, OCO3HAHHUE JIMYHOTO BKJIAJa B MOCTPOCHHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHHH, pacCyXIEHUH, BOCIHPHUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) ¢pusznyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHIATHI U OT/AbIXA, peryispHas Gusndeckas akTUBHOCTH),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE TP 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0J00Us, UHTEpEC K pa3iuuHbIM cepam
npoecCHOHANBFHOM JesTeNbHOCTH, CBI3aHHBIM C MAaTeMaTHUKON U e€ MPUIOKCHHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANPaBJIECHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTDh JKOJIOTMYECKOW KYyJIbTYphl, TOHUMAaHWE BIHUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  OKOJOTHMYECKUX  MpoOieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JJIs pelieHus 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefbl, TUIAaHUPOBAHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTUYECKOU KyJIbTYpPOU KaK CPEICTBOM ITO3HAHUS MUDA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISBJISITH U XapaKTePU30BaTh CYIICCTBECHHBIC INPU3HAKH MATEMAaTUYECKUX OOBEKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBaTh U MPEOOPa3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC WU
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUI;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITETILHO JIOKA3aTEbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (IIpsIMbIE U
OT TMPOTHUBHOIO), BBICTPAUBATH APTyMEHTAIUIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HauboJiee TMOAXOMAUIMNH € YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBble ucciieqoBaTe/IbCKHE 1eUCTBUA:

HCIIOJIE30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHEe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIM ~ AKCIEPUMEHT, HCCIEJIOBAHHE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIEHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTH 00OOIIECHUS U BBIBOJBI MO Pe3yJbTaTaM MPOBEAEHHOTO
HaOIIOIEHUsI, UCCIIeIOBAaHUS, OIICHHBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YyIbTaTOB, BHIBOJAOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH JeUIIUTHI HHPOPMAITIH, JAHHBIX, HEOOXOJUMBIX JUIsl OTBETa HA BOIIPOC M IS
pEIICHUS 3aa9H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB DPA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMATU3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3TUUYHBIX BHJIOB U  (QopM
MPE/ICTABIICHHUS;



CTPYKTYpHPOBaTb  HMH(GOPMAIMIO, MPEACTaBIATH €€ B  Pa3sNUYHBIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb IMOACHCHUA II0 XOAY pCelICHHUA 3adadd, KOMMCHTUPOBATH HOHy‘-ICHHBIfI
pe3ysbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, HPOOJIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh WMJCH, HAICJICHHBIC HA IOMCK PELICHUs, COIOCTABIATH CBOM
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIOra, O6H3py‘)KI/IBaTI) pas3iniue U CXoACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yJIbTAaThl PEHICHUs 3a/aud, HKCIEPHMEHTa, WCCIEJOBaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBIIATh IUIAH, AJITOPUTM PpEUICHHs 3aJayd, BBIOMPATh CIOCOO pelIeHUs ¢ y4EToM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CHOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHns MaTeMaTHUeCcKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX, HAMIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSCHATH MPUYMHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHHsI Pe3yJIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eITeJIbHOCTD:

MOHMMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pelieHMH y4eOHBIX 3a/ad, NpPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3yIbTaT pabOThl, 0000IIaTh MHEHUST HECKOIBKHX JIFOJCH;

y4acTBOBaTh B IpyNMNOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JIPYTUMH 4JI€HaMH KOMAaHJbl, OLIEHMBAaTh KauyeCTBO CBOEro BKJaJa B OOIIMN MPOIYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI



K xoniy 10 kiacca o0yyaromuiicss HAyIuTCs:

CBOOOIHO ONEpHPOBATh OCHOBHBIMH MOHATUSIMH CTEPEOMETPHUHN NIPU PEIICHUH 3a1a4d U
IPOBEICHUN MaTEMATUYECKUX PACCYKICHUIA;

INPUMEHATh aKCHOMBI CTEPEOMETPHUH M CICACTBUS W3 HUX TIPH  PEIICHUU
reOMETPHUYECKUX 3a]1a4;

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

CBOOOIHO ONEpPUPOBATH MOHATHUSAMH, CBSI3aHHBIMH C YIJaMU B IPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacHo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (IIpHU3Ma, MUpPAMHIA,
IPSIMOYTOJIBHBIN MapajieNenunen, Kyo);

KJIacCH(pUIMPOBATH MHOTOTPAHHUKH, BEIOMPasi OCHOBAHUS [UIsl KITaCCU(DUKAINH;
CBOOOZHO OIEpPUPOBATh MOHSATHSIMH, CBS3aHHBIMA C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, [IEHTPAIFHOE H OPTOrOHAJIBHOE MPOSKTHPOBaHKE (UTYp Ha
TUIOCKOCTB, BBIIOJHATH U300paXKeHHs (PUTYp Ha TIOCKOCTH;

CTPOUTH CEUYEHUS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIOJIHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHPaMUIA),
TeOMETPUYECKUX TeJl C IPUMEHEHHEM (HopMyIT;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMH: CHUMMETPHS B MPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M TNIOCKOCTh CHMMETPHHU (HUTYPHI;

CBOOOJTHO OTIEPUPOBATH MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpAWHATAM B
IPOCTPAHCTBE;

BBITIOJIHATH JI€HCTBUS Ha/l BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKA3aTeNIbCTBO MATEMAaTHYECKHUX OTHOIICHWH M HaXOXICHHE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHUYECKUX 33/1au MOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

NPUMEHSATH MPOCTEHIINE TPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHYECKUX 3a]1aY;

U3BJeKaTh,  NpeoOpa3oBbIBaTb M HMHTEPIPETHpPOBaTh  HMHGMOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, IMPEACTABICHHYI0 Ha 4YepTexax |
pPHUCYHKaX;

NPUMEHATh TIONYYEHHBIE 3HAHUS Ha TNPAKTUKE: CPaBHMBATh W AaHAIM3HPOBATH
peanbHBIE CHUTYAIlH, IPUMEHITh U3YUSHHBIE MOHSTHS B MPOIECCE MOWCKA PEIICHUs
MaTeMaTHYecKu cHOpMyTUPOBAHHON MPOOIEMbI, MOJETUPOBATh PEAlbHbIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TEOMETPUYECKUX TIOHSATHA ¥ TEOpeM, ammapara ainreOphl, pemaTh NpaKTHYeCKHe
3aJ1auM, CBS3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEITHUYNH;

UMETh TPENCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BHTUS T€OMETPHH KaK COCTaBHOU
JacTu pyHIAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K konmy 11 ky1acca o0yyaromuicss Hay4YUuTCs:



CBOOOJHO OTEPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C [WIHHIPUYECKON, KOHHYECKON U
chepryecKoi TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI IMTOTYUEHUS,;

ONEepUpPOBATh MOHITUSIMHU, CBS3AHHBIMHU C TEJIaMH BpAIICHMS: LHUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpaileHus (IMIHHIP, KOHYC, cdepa U 1map) U 00BIACHIATH CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIacCCU(UIIMPOBATH B3aUMHOE PACIOI0kKeHUE cephl U MIOCKOCTH;

BBIUMCIISTh BEJIUYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U Tell BpalleHus, o0bEMBI U
IUIONIA/IM TTOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BpAIICHMs, TEOMETPUUECKUX Tel C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO ONEPUPOBATH MOHSATHSAMH, CBS3aHHBIMH C KOMOWHALMSMU TN BpaLICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cpepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHAsi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYMCIISATH COOTHOIICHHS MEXAY TUIONIAISIMH ITOBEPXHOCTEH U 00bEMaMU TIOIOOHBIX
Ten,

n300paxarh HW3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB HPOCTBIX OOBEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBLIBAThH uH(bOpPMAIHIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypax, MPEACTABICHHYI0O Ha YepTexax u
PHUCYHKAX;

CBOOOIHO OMEPUPOBATH IOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHATH OINEPalMK HaJl BEKTOPaMHU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOIl cUCcTeMe KOOPAMHAT;

pemiaTh TEeOMETPUYECKUE 3a/ladll Ha BBIYHCICHUE VYIJIOB MEXIYy MPSIMBIMA H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOJHO OIEpPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMU C JBWKEHHEM B MPOCTPAHCTBE,
3HATh CBOICTBA IBHKCHUM;

BBITMIOJHATh M300pakKeHHsT MHOTOTPAaHHUKOB M TeN BpallleHUs TpPHU MapalljieIbHOM
MepeHoCce, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOH CHMMETPHH, TIPH TTOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus O100HS;

CTPOUTh CEYCHUS MHOTOTPDAaHHUKOB W TeJl BpANICHUS: CEYCHHS IMIIMHIpPA
(mapamieNnbHO W MEPIEHANKYIIIPHO OCH), CEUeHHs KOHYyca (Tapajijie]bHbIe OCHOBAHHIO
U TIPOXOJISIIIKE Yepe3 BEPIINHY), CEUCHUS 1apa;

UCIIOJIb30BAaTh METOBI TIOCTPOSHUS CEUEHUH: METOJ CIICIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/]T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHUS;

MPUMEHITh TEOMETpHYECKHE (aKThl JUIS PEIICHUS CTePEOMETPHUYCCKHX —3ajad,
MPEJIONIaraoIINX HECKOJIBKO IIaroB PelIeHUs], €ClIi YCIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (hopMme;

pemaTh 3aJayd Ha JO0KA3aTelhbCTBO MATEMAaTHUYECKUX OTHOIICHUH W HaXOXKICHHE
TCOMETPHUYSCKUX BEIIMYUH;

MPUMEHSTH MPOTPAMMHBIE CPECTBA U AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE CUCTEMBI TIPH
pEIICHUN CTEPEOMETPUICCKIX 33]1aY;



MNPUMCHATH TMOJYUCHHBIC 3HAHHA Ha MPAKTUKC: CpaBHHUBATb, AHAJIW3UPOBATL U
OLICHUBATh PEATbHBIC CUTYAINH, IPUMEHATh N3yYCHHBIC TOHATHUS, TEOPEMBI, CBOWCTBA
B Ipolecce TOMCKAa pEUICHHs MaTeMaTH4ecKd C(HOPMYIMPOBAHHONW MPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYallUN HaA A3BIKC I'COMCTPUU, UCCIICAOBATL TOCTPOCHHBIC
MOJIETIH C WCIIOJIb30BAaHUEM I'€OMETPUUYECKUX MOHATHH M TeopeM, ammapara ajureopsl,
penIaTh NPakTUYECKUe 3aJa4M, CBSI3aHHBIE C HAXOXK/ICHHEM IT'€OMETPHUYECKUX BEITHYHH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUM KaK COCTaBHON
qyacT (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M IUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb HPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuKu 7 1
7 BekxTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 0




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM uudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 AHanmUTHYECKass T€OMETPHS 15 1
) [ToBTOpEeHME, 0600IICHNE 1 15 1
cucTeMaTu3alus 3HaHui
O06bEéM MHOTOTpaHHHKA 17 1
Tena BpamieHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpEeHue, 06061IEHNE 1 17
cucTeMaTu3alus 3HaHui
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIe NpaBuiia U300pakeHus Ha
PUCYHKE IJIOCKOCTH, MapaleIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMasi,
IJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

IlonsTus: NnepeceKaromumecs mIoCKoCTH,
nepeceKkarommecs npsaMas 1 rmjiIoCKOCTh;
MOJIYIIPOCTPAHCTBO

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTeJibHbIE

pecypchl

IlousTuhs: MEPECCKArOIMECH IIIOCKOCTH,
InepeceKarommecs npsaMas 1 rmiI0CKOCThb,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
CIIEICTBUS U3 HUX




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoObl 3a1anus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N3o0pakeHue ceueHnii mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE POXOIST Yepe3 X
pEopa. M3o0pakeHne epecedcHHsI
IIOJIyYEHHBIX IIIOCKOCTeN. PackpammmBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LBETAMH

11

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX
pEbpa. M3o0pakeHne epecedcHHsI
IIOJIyYEHHBIX IJIOCKOCTeN. PackpammmBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

12

N300pakeHne ceueHuil mupaMuabl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

13

N300paxeHune ceyeHnit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTeN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

14

15

Merton cnesioB it MOCTPOSHUS CeUSHUM

Meton cieoB U1l IOCTPOEHUS CEUEHUM.
CaolicTBa niepece4eHnii NpsIMbIX U




IJIOCKOCTEN

16

17

18

19

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHni NpsIMbIX U
MIOCKOCTEH

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3alHCh 111aroB
MMOCTPOEHUS

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 11aroB
MIOCTPOEHUSA

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
IIOCTPOEHUS

20

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEW U 3allUCh 11aroB
IIOCTPOEHUs

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLIMOHANIbHBIX oTpe3kax. [Tonodue
TPEYroJbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUueHUSIX HA
BBIHOCHBIX 4epTekax. McTopus pazButus
TJIAHUMETPUHU U CTEPEOMETPHH

23

Kontponbnas pabota "AKCHOMBI




crepeomerpun. Ceuenus"

24

B3aumHOe pacnonoxeHue npsiMbIX B
npoctpancTBe. CKkpeluBaroImuecs
npsiMble. [Ipu3Haky CKkpemuBaromuxcs
npsaMbIX. [lapamiensHble IpsiMbIE B
IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH Ha JaHHOU
npsMoi. JlemMma o nepecedeHun
NapAJUIEIBHBIX IPSAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX MapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIUXCS MPSMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoekTupoBanus. M300pakeHne pa3HbIX
¢buryp B napauienbHON IPOeKINUN

enTpanbpHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXy NPSMBIMU

33,[[3.‘11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAaHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMOH U




IIIIOCKOCTH

31

32

33

34

I'eomeTpuueckue 3ajaun Ha BHIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTHIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

[TocTpoeHue ceuenus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTekKe U
MapaJyIeIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[TapannenpHas MPOEKIKs, IPUMEHEHNE
JUIS IOCTPOCHHUSI CEUCHHI KyOa U
napajenenumnena. CBoicTBa
napajuieJienuIea U mpu3Mbl

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
apaJiuieJIbHOCTH ABYX IUIOCKOCTEH

35

Teopema 0 mapajieIbHOCTH U
CAUMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIHICI\/JI
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamienabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX MepeceUeHus
MIPU NEPECEUEHUU IBYX MapaIeIbHbBIX
IJIOCKOCTEMN TpEeThen

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX IMPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IIJIOCKOCTSIMU; O MIEPECEYEHUH TIPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

[ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

41

Brruncnenue UIMH OTPE3KOB B KyOe U
MIPSAMOYTOJIbHOM TapajuleIeuIIe1e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
MIEPIEHIUKYISIPHOCTH IIPAMOMN U
IJIOCKOCTH

43

44

45

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

46

[InmockocT U nepreHINKYIApHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

48

[lepneHuKysp ¥ HAKJIOHHAS.
[TocTpoenne nepneHuKyIIsipa U3 TOYKH HA

MPSIMYIO
[lepnieHIuKynsAp U HAKIOHHAS.




ITocTpoeHune nepneHuKyIsipa U3 TOYKH Ha
IPSIMYIO

TeopeMa 0 TpEX NepHeHANKYIIApax

49
(mpsimast 1 oOpaTHasi)

50 Teopema o Tpéx nepneHAUKYIsIpax
(npsimast u oOpaTHas)

51 Yron Mexay CKpeuuBarOIUMHUCS
IPSIMBIMU
[Touck neprneHauKyISIpHBIX NPSIMBIX C

52 MTOMOUIBIO NEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHO€ MPOEKTUPOBAHUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

54 IIPaBWIBHON MUPAaMUBI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyoa, MpU3MBlI,

55 MPaBWJIbHON MUPaMUAbI C TOMOILBIO
OPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIBbHO MIockocTu. [lnockocTtu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak NepneHMKyJIIpHOCTH MIPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
paccTOsSHUI OT TOUKH JI0 IIIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

60 CriocoObl OIYCTUTD MEPIIEHANKYIISPHI:




CUMMETPHUS, CABUT TOYKHU IO
napajieIbHON MPAMOM

61

62

63

CaBur no HenapauienbHON IPSIMOH,
M3MEHEHUE PACCTOSHUN

Kontposbnas padota "B3anmuoe
PacrojoKeHUe MPSMBIX U TUIOCKOCTEH B
npoctpaHctae"

HOBTOpeHI/IeZ yroJj Mexay InpsaMbIMU Ha
IJIOCKOCTHU, TPUTOHOMETPHS B
IMPOU3BOJIbHOM TPECYI'OJIbHUKE, TECOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomerprueckne METObI BBIYUCICHUS
yrila MEeXIy NPSIMBIMU B MHOTOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

[lepnennukynspHeie miockoctu. CBoiicTBa

B3aMMHO IEPIICHANUKYJIAPHBIX IUIOCKOCTEHN

68

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMON
IIEpECEUECHUS IBYX IUIOCKOCTEN
MEPIEHIUKYIIPHBIX TPEThEN INIOCKOCTH

69

70

[IpsimoyronbHBIN napasuienenunes; Kyo;
WU3MEPEHMS], CBOMCTBA IPSIMOYTOJIBHOTO
napajulesIenune1a

TeopeMa 0 JUuaroHajiv npsiMmoyroJibHOro




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuyecKre U MpUKIIaIHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PAaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napaJuieNibHbIe MJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTYaUAX

74

Paccrosaue oT TOUkH J0 IIIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

76

77

Beruncnenue paccTosHUA MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpéXrpaHHblii yroi, HepaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTIO yIJia

DneMeHTH! cpepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emile

78

Kontponbnas padota "Yribl u
paccrosiHus"

79

80

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €ro 2JIeMEHTHI"

[Tupamuna. Bunsl nupamun. [paBunsnas
nupamuaa




[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.

81 1
IIpaBuibHas npu3Ma

82 [IpssMo#t napaienenunesn, 1
IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykisie MHOrOrpannuku. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOI'PaHHUKHU

85 KonrponsHas pabora "MHoOrorpaHHUKH" 1

86 IToHsATHE BEKTOPA Ha MJIOCKOCTHU U B 1
IIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBuiio napamenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
TUTOCKOCTH

92 CkansipHO€ IpOU3BEIEHUE 1

93 Brrauciienue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 IIpocreiimume 3a1auu ¢ BEKTOpaMH 1

95 IIpocreiimue 3a1aum ¢ BEKTOpaMH 1

96 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1




98 O06o0mieHne 1 cucTeMaTu3amys 3HaHUH 1
99 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
100 O060061eHre U cucTeMaTu3alus 3HaHU! 1
101 O06o001IeHre U CHCTeMAaTU3alus 3HAHUN 1
102 O0600611eHre U cucTeMaTu3alus 3HaHU! 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgponbie
Nen/m Tema ypoka KonTpoabubie IIpakTuuyeckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkaispHoe 1
IIPOU3BE/ICHNE BEKTOPOB"
3 [ToBTOpenue TeMsl "Brruncnenue yria 1
MEX/1y BEKTOpaMu B IpOCTpaHcTBe"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
MPOXOJISIICH yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousseneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHKE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMUPOBAHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEXy NMPSMBIMU B MHOT'OTpaHHUKAX
11 AHaJIMTUYECKHE METOBI pacuéra yriia 1
MEX1y MJIOCKOCTSIMH B MHOTOTpaHHUKaX
12 dopmysa pacCTOSHUS OT TOUKH J10 1




INIOCKOCTH B KOOpAWHATaxX

Haxoxnenue paccTossHui OT TOUKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTostHui OT TOUYKHU J10
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CedeHust MHOTOTPaHHHUKOB: CTaHIapTHBIE

18 TUTOCKOCTH, TTEPECEUCHUS MPSMBIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuleIbHbIE CEUECHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHUM
[TapannenbHbie TPSMBIE U TUNIOCKOCTH:

21 YIIIBI MEXKAY CKPEIIMBAIOIIUMHUCS
MPSIMBIMU
[TeprieHIUKYIISIpHBIC TIPSIMBIC U

99 TUTOCKOCTH: CTaHIapTHBIE Maphl
MEePIIECHIUKYIISPHBIX TUIOCKOCTEH 1
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 IJIOCKOCTH: TEOpPEMa O TPeX
MEePIIeHIUKYIIIpax

24 IlepnieHIuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYMCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHUE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpEHHE: TIOIIAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

29

[Inomany cedyeHnii MHOTOIPaHHHUKOB:
IIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amaun 00 yIBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaI[HLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuiesienuneaa
35 O0BEM npsAMOI TPU3MBI
36 CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB MPSIMOM MPU3MBbI
37 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
38 ornpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpaina. O0béM
MTUPAMUIBI
40 dopmyna 00béma nmupamuabl. OTHOIIEHUE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUUeCKUE 3a]ja4i, CBA3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpHuUeCKUe 3a7jaui, CBSI3aHHBIE C
00bEMaMU MUPaMUIbI
[Mpuknagueie 3agaun mo Teme "OObEMBI
44 Ten", cBsi3aHHbIe ¢ 00BEMOM HAaKJIOHHOU
b
TIPHU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMHU/IbI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCcTodHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBou UIUHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konunyeckast moBepxHOCTh, 00pa3yroIiue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
NapajuIeIbHOM MII0CKOCTH OCHOBAHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MIOCTPOCHHUEM CEUYEHUN LWINHJpPA, KOHYyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUN HMUIUHAPA, KOHyCca

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit 1 mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

68

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoil u mapom

IToBTOpEHME: OKPYKHOCTH HA INIOCKOCTH,
BBIYHCJICHUS B OKPY)KHOCTH, CTaHAAPTHBIE
noo0us

Pazmmunble KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOTOTPaHHUKOB

69

70

3amaun o Teme "Terna U MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena v MOBEPXHOCTH
BpaleHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

ITmowmaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OO0bEMBI U
TIJIOINAM TTOBEpXHOCTEN Ten"

OO0BEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B TPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpHUuecKre 3a7a4u, CBI3aHHBIE C




BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIAeH
MOBEPXHOCTEM

80

81

82

KonTponbras padora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBuxenust npoctpancTBa. OToOpakeHus.
JIBrokeHus u paBeHCTBO duryp. O6mme
CBOICTBA JABMKECHUI

Bupl niBukeHuil: napauiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84
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FGOMeTpI/ILICCKI/IC 3ala41 Ha IMPUMCHCHUC
JABMKCHU S

KontponbHas pabota "BekTopsl B
nmpocTpaHcTae”

86

O6o6matonee nopropenue 11 nousruii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"TTapannenbHOCTh NPSAMBIX M IIOCKOCTEH
B IIpOCTpaHcTBE"

87

O6o6matoniee nopropenue 11 nonsruii u
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B mpocTpaHcTee”

88

O6o6mmatomee nopropenue 11 nonsaruii u
MeToA0B Kypca reometpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsb! B npocTpaHcTBe"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

90

91

92

93

94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"ITnomaam MOBEPXHOCTH U O0BEMBI
KpyIibIX Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWI:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

[ToBTOpEeHue, 06001IeHNE 1
CHCTEMaTH3aINsI 3HAaHUH

[ToBTOpEeHue, 06001IeHNE 1
crcTeMaTH3aIlus 3HAHUI

95

96

[ToBTOpenue, 0600mEeHNE U
cUCTEeMaTH3aInsI 3HaHUHN

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUU




COBPCMCHHBIX MHIKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
97 HayKU U €€ pojib B Pa3BUTUHU

COBPCMCHHBIX MHIKCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTUH

HcTopus pa3BUTHSA CTEPEOMETPUH KaK
98 HAyKH U €€ POJIb B pa3BUTUHU

COBPCMCHHBIX WHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
99 HAyKH U € poJib B Pa3BUTHH

COBPCMCHHBIX WHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
100 HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U

KOMITBIOTCPHBIX TEXHOJOTHI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
101 HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U

KOMITBIOTCPHBIX TEXHOJOTHI

I/ICTOpI/IH Pa3BUTHA CTCPECOMCTPUN KaK

102 HAYyK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







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

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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