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INOACHUTEJIBHAA 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOKHOCTh U3y4EeHUs AUCLUIUINH €CTECTBEHHO-HAyYHOU
HAIPaBJIECHHOCTH U IPEIMETOB I'yMaHUTapHOTrO LuKiIa. IIOCKONBKY JIOTHYECKOE MBILIUIEHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMHUCS TOHSATHMHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKH JIOTMUECKUX YTBEP)KICHUI IpU pelIeHUn
FEOMETPUYECKHUX 3a/ad, YMEHHE BBIABUIaTb M OIPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3az1a4.

Ilenb ocBoeHMsI mporpaMMbl yueOHOro kypca «l'eoMeTpusi» Ha yriiyOJE€HHOM YpOBHE —
pasBUTHE MHIUBHUIyalIbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NpPU H3YyYEHUM TIEeOMETpUH, Kak
COCTaBJIAIOLIEH mIpeaMeTHO obOnactu «MaremaTuka W MHQOpPMAaTHKa» 4vepe3 obecrieueHue
BO3MOXKHOCTH TPUOOpETEHHs] UM UCIOJb30BaHUS 0ojiee TIyOOKHMX T'€OMETPHUYECKUX 3HAHHHA H
NeHCTBUH, CenNU(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriyOJIEHHOM YPOBHE, pPaCIIUPSIIOIIUMU
U YCUIMBAKOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBJISIOTCSL:

pacumpeHue npeACcTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOH KYJIbTYpPHI U (HOPMUPOBAHHE
OCO3HAHHU B3aMMOCBSA3M F€OMETPUH C OKPYKAIOLIMM MHPOM;

¢dbopMHUpoBaHHE NPEICTABICHUS O INPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTUYECKUX MOJEIISX, TO3BOJISIOLINX ONKCHIBATh U U3y4YaTh Pa3HbIE SIBICHUS OKPYKaIOLLEro
MUpa, 3HaHUE MOHATUHHOTO anmnapara o pasaeny «CrepeomMeTpus» yueOHOro Kypca reOMETpHH;

(dbopMHpoBaHUE YMEHUS BIaJIeTh OCHOBHBIMU IOHITHUSAMU O POCTPAHCTBEHHBIX GUTypax U
UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (OpMysl M YMEHHE HX IMPUMEHSTh, YMEHMS
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELICHUS 3aay;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKaxX, MOJAENAX M B PEaJbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOEIIN;

dbopmupoBaHue NOHMMAaHUus  BO3MOXHOCTHU aKCHOMaTHYECKOT O IIOCTPOEHHUS
MaTeMaTHYeCKUX TeopHuil, (GopMuUpoBaHHE MOHUMAHHS POJM AKCMOMATHUKH IPH TPOBEICHUU
pacCyXIeHHUI;

dbopMupOBaHHE YMEHHMs BIIAJIETh METOJAMM [IO0KA3aTelIbCTB M aJTOPUTMOB pELIEHUS,
YMEHMSI HX TIPUMEHATh, IPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOJE pEIICHHUS
CTEpEOMETPUYECKUX 337ad M 3aJad C [PaKTUYECKHM CoJep’KaHueM, (OpMHpOBaHUE
IPEJCTaBICHUsI O HEOOXOJUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKHU B IPOBEECHUH JIEAYKTUBHBIX PACCYXIACHHUIA;

pa3sBUTHE M COBEPIIEHCTBOBAHUE WHTEIUIEKTYAJbHBIX W TBOPYECKHX CIIOCOOHOCTEH
00yyaroImuxcs, MO3HABATEIILHOW aKTUBHOCTH, WCCIIEAOBATENIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHHS], UHTEpeca K U3Y4eHHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIIMOHAIBHONM TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaTh MPOSBICHHS T€OMETPUYECKHUX MOHATHH, 00bEKTOB ¥ 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CHUTYyallMsIX W TpPU HU3YYEHUM JPYTUX Y4eOHBIX TIPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEHl M 3aKOHOMEpPHOCTEW, MOJEIMPOBAaHUS pEabHbIX CUTYyallui, HCCIeI0BaHUS
MOCTPOEHHBIX MOJIEJIeH, MHTEPIPETAIIMH [TOJIyY€HHBIX PE3yJIbTaTOB.



OCHOBHBIMU COJIepKaTeIIbHBIMU JTUHUSAMH yueOHOTO Kypca «I'eomerpusi» B 10—11 kimaccax
aBIsItOTCS: «lIpsiMble M TIIOCKOCTH B MPOCTPAHCTBE», «MHOTrOrpaHHUKN», «Tena BparieHus»,
«BeKTopbl U KOOPAUHATBI B IPOCTPAHCTBEY, «/{BHKEHNUS B IPOCTPAHCTBEY.

ChopmymupoBanrnoe Bo ®PI'OC COO TtpeboBaHWE «YMETh OIEPUPOBATH IMOHATHIMHUY,
pelieBaHTHBIMU T€OMETpUU Ha yriayOn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHHUH
pacripeiesisieTcsi He TOJIBKO MO COJIepKaTeIbHBIM JJHHUSAM, HO H 110 rojam o0ydenus. Copeprkanue
o0pa3oBaHusi, COOTBETCTBYIOIIEE MPEeIMETHBIM pe3yibTaraMm ocBoeHusi denepanbHoil padoueit
IPOrPaMMBl, pacipeIeIEHHBIM 10 ToAaM 00yUeHusl, CTPYKTYPUPOBAHO TAKUM 00Pa30M, YTOOBI KO
BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIPOCaM 00ydJaromuecs: o0paniaauch HEOAHOKPATHO. JTO
NIO3BOJIIET  OPraHM30BaTh  OBJAJACHHE TIEOMETPUYECKMMHU  IOHATUSMHU M HaBbIKAMU
MOCIIEA0BATENbHO U IMOCTYNATENIbHO, C COOJIIOJICHUEM MPHUHIIMIA NMPEEMCTBEHHOCTH, a HOBbBIE
3HAHUSA BKJIIOYATh B OOIYIO CUCTEMY F'€OMETPUUYECKUX MPECTABICHUN 00yJaro X cs, paciIupsis
U yrayOuisis e€, o0pas3ys mpo4HbIe MHOKECTBEHHBIE CBSI3H.

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

co3mark ycnoBus s nuddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIAWBHIYaTbHBIX
o0pa3oBaTeNbHBIX NporpamMmMm, oOeclnedyuTh yriayONE€HHOE H3y4yeHUE TEOMETPUH  Kak
cocTaBJstolleil yaeOHoro npeamera «MaremaTukay;

[OJArOTOBUTh OOYYAIOIIMUXCS K MPOJOJDKEHUIO M3YyYEHHUs] MAaTeMaTHUKU C Y4€TOM BbIOOpa
Oynymeit npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXIY OOIIUM U MpodeccrOHATbHBIM
o0pazoBaHHEM.

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



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpEOMETpUH. Touka, Ipsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
CKpeluBaroImuecs npsamele. [IpuzHaku ckpemuBaromuxcs npsamsix. [lapamieasHOCTs NpsAMBIX 1
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApauUIEIbHOCTh TPEX
OPSAMBIX, ApPAUICIBHOCTh NPAMOM M IUIOcKOoCcTH. [lapamiensHOe UM LEHTpaJIbHOE
IPOEKTHPOBaHUE, n3oopakenne puryp. OCHOBHBIE CBOMCTBA MapajICIIbHOTO MPOSKTUPOBAHHUSL.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMH, YTOJl
MEXy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH: NapauleabHbIE INIOCKOCTH,
CBOICTBa MapaienbHbIX II0cKoCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbl HA IIOCKOCTH:
TETpa’aAp, NapaJICNIEeNUIE], TIOCTPOCHNUE CEYEHU M.

[lepnieHOAUKYIApPHOCTS NPSAMOM M IUIOCKOCTH: IEPIEHIAUKYJISAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsAMbIE NapaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPHEHAUKYJISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPSMOMN NEPIEHANKYIIIPHON IIIIOCKOCTH.
OproroHanbHOe NpoekTupoBaHue. llepneHaAuKyasp W HaKIOHHBIE: PacCTOSHUE OT TOYKU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMsS (UIyphl Ha IIOCKOCTb.
[TepnieHIUKYIAPHOCTD IUIOCKOCTEW: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TpEX MEPHEHAUKYIAPAX.

Yrabl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM U IJIOCKOCTBIO, ABYTPAHHBIN YroJ1, TUHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buibl MHOTOTpaHHUKOB, pa3BEPTKA MHOTOrpaHHuKa. [Ipusma: N-yronapHas npusma, npsmas
U HakJIOHHas TMpuU3Mbl, OOKOBas U TOJHas TMOBEpPXHOCTh npusMel. [lapamienenunen,
NIPSIMOYTOJIBHBIN MapaJulesIeNIANel W ero cBokcra. Kparyailume nyTH Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yrojibHasi IUpaMuia, NpaBuibHasg U yceu€HHast nmupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
MpaBUIBHOM TnUpamubl. [IpaBuiIbHBIE MHOTOTPAaHHUKH: IIpaBUJIbHASA MPHU3Ma U IIpaBUIIbHAsS
NUpaMu/Jia, MpaBUIIbHAS TPEYTOJIbHASI TUPaMKJIa U TPaBUIIbHBIN TeTpasp, KyO. [Ipencrasnenue o
IIPaBUJIbHBIX MHOTOTPAHHUKAX: OKTa’AP, AOJEKAd P U UKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOM PU3MBI, IJIOIIA{b OCHOBAaHUM, TEOpeMa 0 GOKOBOM
MOBEPXHOCTU NpsiMOM mpusMbl. [lnomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOMN
MApaMUJbl, TEOPEMA O TUIOIAAN YCEUYEHHON TUPaMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUM IPABUIBHBIX MHOTOTPAaHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNuIena, CHUMMETPHs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUIIBHON TUPaAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIEHHBIE BEKTOpbL. PaBeHCTBO



BEKTOPOB. JICHCTBHUS C BEKTOpPAMHU: CIOKEHHWE W BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)KEHHE BEKTOPA Ha uncio. CBONCTBA c0KeHU BEKTOpOB. CBOICTBA YMHOXKEHUS
BEKTOpa Ha 4uci1o. [lonsaTne KoMIuIanapHbie BEKTOpHI. [ IpM3HaK KOMIIIAaHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IoKEHUMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsamoyronbHas cuctema koopauHaT B npocrpancTse. Koopaunats! Bekropa. CBA3b
MEXJly KOOpJMHATaMHM BEKTOpa M KOOpJAUHATaMU TOYEK. YToia Mexay BekTopamu. CkalspHoOe
IIPOU3BEJICHUE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, 00pa3yromire nopepxHocteil. Tena BpalieHus: HUIUHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. BzaumHoe pacnonoxeHue cepbl U MIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe.
N300pakeHue Tes BpaleHus Ha TIIOCKOCTH. Pa3BépTka umnmuapa u konyca. Cummerpus chepbl
U 11apa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajuienenunena u ciueactBuss u3 He€. OOBEM NpsIMONM U HAKJIOHHOM MPU3MBI, LUIUHAPA,
nupaMuibl 1 KoHyca. OObEM 11apa v apoBOTr0 CETMEHTA.

KomOunanmu Tten BpameHuss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHAP,
omucaHHas okosio IpunHapa. [lepeceuenune cdeprl u mapa ¢ miockoctbio. Kacanuwe mapa u
cdepsl IOCKOCThIO. [IoHATHE MHOTOTPaHHKKA, OIMHCAHHOTO 0KOJIO chepsl, chepbl, BHUCAHHON B
MHOTOTPAaHHHK WJIH TEJIO BPAILICHHS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, IUiomanas cdepsl u e€ dacteid. [lomobue B
npoctpanctBe. OrHomieHHe 00BEMOB, IUIOIMIANEH MOBEpXHOCTEH MOMOOHBIX  (QUTYD.
[IpeoOpazoBanue monobus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIHOJB30BaHHUEM
CTEePEOMETPUUECKUX METOJIOB.

[ToctpoeHne ce4eHW MHOTOTPAHHHKOB W TEJ BpAICHUS: CEYECHUS IWIMHApA
(mapamienbHO W TMEPIEeHIUKYISIPHO OCH), CEYeHHUs KOHyca (mapajUieJbHbIE OCHOBAaHUIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHMH: METOJ CIIEJOB,
METO/1 BHYTPEHHETO IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE

BexTops! B npocTpancTBe. Onepanuu Haja BeKTOpaMH. BeKTopHOe YyMHOKEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnosxenue BekTopa no 6asucy. KoopauHaTHO-BEKTOPHBIM METOJ MpH
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBHKeHHUS B MPOCTPAHCTBE

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



IIVTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«EOMETPUSI» (YTJTYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUeE:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIECHAa POCCHUHCKOro OOIeCcTBa, MPEACTABICHHE O MaTEMaTHYECKMX 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) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH)KCHUI HAyKHM U JCSTENbHOCTHIO YYEHOIO, OCO3HAHHME JIMYHOIO BKJIaJa B IOCTPOCHHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUAst ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PacCy>KICHHM, BOCHPUUMYUBOCTb K MAaTEMaTHMUYECKUM acleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHATHH U OTAbIXA, peryisipHas (pusudeckas akTHUBHOCTb ),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE TP 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0J00Us, UHTEpEC K pa3iuuHbIM cepam
npohecCHOHANBFHOM AEesITeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON M e€ MPHIIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTDh JKOJIOTMYECKOW KYyJIbTYphl, TOHUMAaHWE BIHUSHUS COIHUAIBHO-
SKOHOMHUYECKUX TIPOLECCOB HA COCTOSHUE NPUPOJHOM M COIMAIBHOM Cpeabl, OCO3HaHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS Ha TPUMEHEHNE MaTEMaTHUYECKHUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, IJIaHUPOBAHHUE MTOCTYIKOB U OIICHKU
WX BO3MOXKHBIX TTOCJICJICTBUM JIJISI OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY  YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKH U MATEMaTUYECKOU KyJIbTYpOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3zoBble Jlornyeckue a1eicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A,

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC W
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JNAHHBIX, HAONIOACHUSIX W  YTBEPXKACHHUSAX, TNpemjaraTb KPUTEPUH JUISI  BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

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

MIPOBOJIUTH CAMOCTOSITEIBLHO JOKA3aTEeICTBA MATEMATHUYECKUX YTBEPKACHUMN (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, MPUBOIUTH TIPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHrs yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMPATh HanboJIee MOIXOAIIUN C YYETOM CAaMOCTOSATEIBHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue AeCTBUS:

HCIIONIb30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, (OPMYTUPOBATH
BONPOCH], (UKCHPYIOIINE MPOTUBOpeUYHe, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA ~ DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIECHUS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSTENIbHO (hOpMYIHPOBATH 0OOOIICHHS M BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I11IEeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISBIISITH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJIs OTBETA HAa BOMPOC U IS
pELIeHUs 3a1a4H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB DPA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHAPOPMAIMIO PA3THYHBIX BHJIOB U  (Qopm
MPE/ICTABIICHHUS;



CTPYKTYpUPOBaTh HH)OPMALIUIO, IPEACTABIATH €€ B Pa3IMYHBIX (POPMax, HIUTIOCTPHPOBATH
rpaduvecKku;

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

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE el cTBUS

O0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJICHHS B COOTBETCTBHHM C YCIOBHSAMH M IICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHUChMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS I10 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B XOJIe OOCYXICHHSI 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXITaeMON TEMbI, TPOOIEMBI,
pelraeMoi 3a/auu, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA IMOWCK PEIICHHMS, COMOCTaBIATh CBOU
CYXKJCHHS C CY)KICHUSAMH JIPYIMX YYaCTHHUKOB JHajora, oOHapyXHBaTh pa3jiMude U CXOJICTBO
MO3UIUH, B KOPPEKTHOH opMe GOpMYyITUPOBATH Pa3HOTIIACHS], CBOM BO3PAKEHUS;

HpeIlCTaBJ'IHTB pe3yJII)TaTI)I pemeHI/m 3aJda4u, BKCHepI/IMCHTa, HccijIe10BaHusA, HpOCKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YYETOM 3aj1a4 MPE3CHTALMU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

COCTABJIATh IUIAH, aJITOPUTM pEIIeHHs 3alauyd, BbIOMpPATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HaBBIKAMU [103HABATEIbHON peduIeKCHU KaK OCO3HAaHUS COBEPIIAEMBbIX JeHCTBUI
U MBICIUTENBHBIX IMPOLIECCOB, HX Ppe3yJdbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yibTaTa pelleHns MaTeMaTUUeCcKOH 3aauu;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IpPHM pEIICHWH 3a/add, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yNbTaTa IIEJIN U YCIOBUIM, OOBSACHATH MPUYUHBI TOCTHKEHUS
WIM HENOCTH)KEHUS pe3yJbTaTOB JAESITEIbHOCTH, HAaxOJIUTh OIIMOKY, JaBaTb OLIEHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
pelieHnu ydeOHBIX 3a3Jay, MPUHUMATh I€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHu3allMl0 COBMECTHOM DPabOTHI, paclpeleniaTb BUIbl paboT, TOrOBapHBaThCs, 0OCYXAATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpyNHoBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYPMBI» U HHBIE), BBIITOJIHATH CBOIO YaCTh Pa0OTHI M KOOPIMHUPOBATH CBOU ACHCTBHUSI C IPYTUMU
YJIeHAMHU KOMaHJbl, OLIEHWBAaTh KAayeCTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHSIM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI

K xonmy 10 ky1acca o0yyaromuicss HAyYUuTCs:



CBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHSATHUSMHU CTEPEOMETPUH TPHU PEIICHUH 3a7a4 U
MPOBEICHUN MaTEMAaTHIECKUX PACCYKICHHIA;

NPUMEHSATh AKCHOMBI CTEPEOMETPUM W CJICICTBHS W3 HHX T@PH  PCEHICHUU
TCOMETPUYCCKUX 3a]1a4;

KJIaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE TIPSMBIX B IIPOCTPAHCTBE, TUNIOCKOCTEH B
POCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMH, CBS3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEKIY
MPSIMBIMU B TIPOCTPAHCTBE, MEXKTY MPSMOM U TUIOCKOCTBIO;

CBOOOJTHO OTIEPUPOBATH TOHATHIMH, CBI3aHHBIMH C MHOTOI'PaHHHKAMU;

CBOOOJTHO pAacMo3HAaBaTh OCHOBHBIC BHJBI MHOTOIPDAaHHHKOB (TpuU3Ma, NUpaMuUia,
MIPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

KJIaccu(UIUPOBaTh MHOTOTPAHHHUKH, BEIOUPAsi OCHOBAHUS ISl KITACCH(UKAIINH;
CBOOOJTHO ONEPUPOBATH MOHSTHUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH NApAIICIbHOE, [ICHTPAJILHOE U OPTOrOHAILHOE MPOSKTHUpOBaHuEe (GUryp Ha
TUIOCKOCTB, BBITIOJHSATh N300paXKeHHs (PUTYP Ha IJIOCKOCTH;

CTPOUTH CEYCHUS MHOTOI'PAHHHKOB Pa3jIMYHBIMU METO/IaMH, BBIIOJIHATH (BHIHOCHBIC)
TUTOCKHE YEPTESKH U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYpP: BU CBEPXY, COOKY, CHU3Y;
BBIYUCIIATh  IUIOMIAJM TIOBEPXHOCTEH MHOTOIPAaHHMKOB (MpH3Ma, MHPaMHIA),
TEOMETPHUYCCKHX TeJl C MPUMEHEHUEM (POpMYT;

CBOOOJTHO ONEPUPOBATh TMOHSATHSIMH: CHUMMETPHUSI B MPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CHMMETPHH, IIEHTP, OCh H IJIOCKOCTh CAMMETPUU (DUTYPHI;

CBOOOJTHO OTEPUPOBAThH MOHATUSIMHU, COOTBETCTBYIOIIMMH BEKTOPaM M KOOPJMHATAM B
MIPOCTPAHCTBE;

BBITIOJHSATH JICHCTBUS HAJI BEKTOPAMH,

pemate 3aJayd Ha JO0Ka3aTelbCTBO MAaTEMAaTHYECKUX OTHOIICHUH W HaXOXICHHE
FCOMETPHUCCKUX  BEJIMYWH, TIPUMCHSS W3BECTHBIE METOABI TIPH  PEHICHUH
MaTEeMaTHYECKUX 3324 TOBBIIIICHHOTO ¥ BBICOKOTO YPOBHS CIIOHOCTH;

MPUMEHSTH MTPOCTEHIIIHE TPOTPAMMHBIC CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1a4;

U3BJIEKATh, TPEOOPA30BHIBATH U MHTEPIPETHPOBATH HHPOPMAITHIO O TPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeAcTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

MPUMEHSTH MTOJTyYEHHBIC 3HAHUS Ha MPAKTUKE: CPABHUBATH M aHATH3UPOBAThH PEaTbHBIE
CUTyallud, TMPUMEHSATh W3yYeHHbIE TIOHATHS B TMPOLECCE TOUCKAa PEIIECHUS
MaTeMaTHu4ecKu cHOpMYyITUPOBAHHON MPOOIEMBI, MOJICTHPOBATh PEAbHBIE CUTYAI[UU
Ha S3BIKC TEOMETPHH, WCCICAOBATh ITOCTPOCHHBIC MOJEIH C HCIOJIb30BaHUEM
TEOMETPHUCCKUX MTOHIATHIA M TEOPEM, aImapaTa areOppl, peraTh MPaKTHYSCKUE 3a1a9H,
CBSI3aHHBIE C HAXOXKICHHEM T'€OMETPUUECKUX BEIUYNH;

UMETh MPEACTABIICHUS 00 OCHOBHBIX dTarax pPa3BUTHS FT€OMETPHH KaK COCTABHOW 4acTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xonmy 11 ki1acca o0yyaromuiicss HAyYUuTCS:

CBOOOJHO OTEPUPOBATH MOHATHIMHY, CBSI3aHHBIMU C IWJIHHJIPHUYECKON, KOHHUECKON U
ceprueckoil MOBEPXHOCTSIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUST;

OTepUPOBATh MOHITUSIMHU, CBA3AHHBIMHU C TEJIaMH BpAIICHHS: [UIUHAPOM, KOHYCOM,
chepoit u mapowm;



pacrio3HaBaTth Teja BpauleHus (LWIMHIP, KOHYC, cdepa U map) U 0OBACHATH CIIOCOOBI
HOJIy4EHHUs TeJl BPallleHUs;

KJIaccu(puIUpoBaTh B3aUMHOE PACIOI0KEHHUE CPEPhI U MIIOCKOCTH;

BBIYUCIIATh BEIUYMHBI JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpPALICHUs, OOBEMBI U
IUIOINAAM ITOBEPXHOCTENH MHOTOIPAaHHHMKOB U TE€J BpAILEHHs, F€OMETPUUECKUX Tel C
IpUMEHEHHEM (OopMyII;

CBOOOJIHO ONEpPUPOBATh MOHITUAMH, CBSI3aHHBIMM C KOMOMHALMSAMM TE€J BpAIIEHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy U OMHMCAHHBIA OKOJO chepsl,
cdepa, BiMcaHHass B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

BBIYUCIISATH COOTHOLICHHUS MEX]y IUIOMIASIMH MTOBEPXHOCTEH U 00bEMaMH 1MOTOOHBIX
TEN,

nu300paxarh HW3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU W3
PHCYHKOB IIPOCTBIX O0BEMHBIX (pUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS Tell
BpALICHHUS;

U3BJIEKATb, UHTEPIIPETUPOBATH U IPEOOPA30BHIBATH MHPOPMALIUIO O TPOCTPAHCTBEHHBIX
reoMeTprYecKux (purypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONIEPALMU HaJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOp/MHAT;

pelmatb TeOMETPUYECKHE 3aJaud Ha BBIUMUCICHHE YIJIOB MEXIy NpSIMbBIMU U
IUIOCKOCTSIMHU, BBIYHMCICHHE pPACCTOSHUM OT TOYKM [0 IUIOCKOCTH, B II€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPIMHATHOIO METOa IIPU PELICHUN;

CBOOOHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMHU C IBUJKEHUEM B IPOCTPAHCTBE, 3HATH
CBOWCTBA JIBUKECHUH;

BBIIOJHATh M300paXK€HUsST MHOTOTPAHHUKOB M TEJ BpalllEeHUs IpU IapajlIeIbHOM
IIEPEHOCE, LIEHTPAJIbHON CUMMETPHUH, 3€pKaJIbHON CUMMETPHUHU, IIPH MIOBOPOTE BOKPYT
psIMOH, TipeoOpa3zoBaHus O00uS;

CTPOUTH CEYCHHSI MHOTOI'PAHHUKOB U TeJI BpAILlEHUs: CeUeHUs [IMINHIpa (TapajuieabHO
U MIepIEeHANKYIISIPHO OCH), CEYeHMsI KOHYyca (TapasuieIbHble OCHOBAHUIO U MPOXOASIINE
yepe3 BEpIIMHY), CEYSHUsI 11apa;

UCIIOJIb30BaTh METObl TMOCTPOEHUS CEUEHUMH: METOJ CJEI0B, METOJl BHYTPEHHETO
IIPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH MI0CKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHHUS;

OPUMEHATh TeOMeTpHuYeckue (HaKThl I pelIeHHs CTepeOMEeTPUYECKHUX 3ajad,
IIPEJIoJIaratoIiuX HECKOJbKO LIaroB PeleHus], €ClIi yCIOBUS IPUMEHEHHUS 3a/laHbl B
SBHOW U HESIBHOU (hopMme;

pemath 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKHX OTHOUIEHHM M HaxOXKICHHE
reOMETPUYECKUX BEJIHYNH;

MPUMEHSTH POTPaAaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIIOHHbIE CUCTEMBI PU
pELIEHNN CTEPEOMETPUUECKHX 33/1aY;

IPUMEHSTh TIOJYY€HHbIE 3HAHUS Ha TPAaKTUKe: CpPaBHUBATh, aHAIM3UPOBATh U
OLIEHUBATh pealbHble CUTYalluH, IPUMEHATh U3yYCHHbIE TIOHATH, TEOPEMbI, CBOWCTBA
B IIpollecce IOMCKA pELIeHUsT MaTeMaTH4ecKu COOpPMYIUPOBAHHOM MPOOIEMBI,
MOJIEJIMPOBAaTh pealbHbIE CUTYaIlMH HA 3bIKE F€OMETPHUH, UCCIIE0BATh MOCTPOCHHbIE



MOJIEJM C UCHOJB30BaHUEM I'€OMETPUUYECKUX MOHIATHI U TeopeM, ammapaTa aireOpsl,
pelaTh IPaKTUYECKHUE 3aJa4l, CBA3aHHBIE C HAXOXKIACHUEM F€OMETPUUECKUX BEIUYUH;
UMETh NMPeACTaBICHUS 00 OCHOBHBIX dTanax pa3BUTHs F€OMETPUH KaK COCTaBHOW 4acTU
dbyHaamMeHnTa pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxrieckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
9 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb HPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuKu 7 1
7 BekTops!l B IpoCcTpaHCcTBE 12
3 HOBTOPGHI/IG, 0000I11IeHNE U CUCTEMATH3 AU 5 p
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne i/l P Konrpoabubie IIpakruueckue (itcpp )
MPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
1 AHaUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHUE, 0600IICHNE 1 15 1
cUcTeMaTU3alus 3HaHUI
O6bEéM MHOTOTpaHHHKA 17 1
4 Tena BpamieHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpenue, O606III€HI§C " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiia U300pakeHUs Ha
PHUCYHKE TIOCKOCTH, MapaljieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHH: TOUYKA, IPSAMas,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
npaBuiIa N300paKEeHUS Ha PUCYHKE
TUIOCKOCTH, NapaJUICIbHBIX TPSIMBIX
(OTpe3KOB), cepeaAHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1miI0OCKOCTH,
epecekaromuecsa npsamasa 1 ImiIOCKOCTh;
MOJIYIIPOCTPAHCTBO

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

IlonsTns: MEepeCCKaromurecs mI0CKOCTH,
nepecekarommecsa npamasa 1 miIO0CKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OHEKTOB
MHororpanHuKH, H300pakeHHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OHEKTOB

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEJICTBUS U3 HUX




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cieactBus u3 HuX. CrocoObl 3a1anus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSIMbIX U IUIOCKOCTEN

10

N3o00pakeHne ceueHnid MupaMu/Ibl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOAT Yepe3 uxX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIy4EHHBIX IIJIOCKOCTEH.
PackpammBanme moCTPOCHHBIX CEUSHHH
pa3HBIMU [IBETAMH

11

N306paxkenue ceueHuit nupamuibl, Kyoa
Y [IPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIy4EHHBIX IIJIOCKOCTEH.
PackpammBaHyie NOCTPOCHHBIX CEUEHHM
pa3sHBIMU LIBETaMH

12

N306paxkenue ceueHuit nupamuibl, Kyoa
Y IIPU3MBI, KOTOPEIE POXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
HOJYYEHHBIX TJIOCKOCTEH.
PackpammBaHie NOCTPOCHHBIX CEUEHHH
pa3sHBIMU 1IBETaMHU

13

N300paxeHune cedeHuit mupamuibl, kKyoa
Y NIPU3MBI, KOTOPBIE IPOXOJIAT YEpe3 UX
pEbpa. N3o0paskeHue nepecedeHus
HOJTYYEHHBIX TIOCKOCTEH.




PackpamBanue nocTpoeHHbIX CEUEHUN
pa3sHBIMU LIBETAMH

14

15

16

Mertopa cnenoB Ui HOCTPOCHUS CEUEHUI

Merton ciaeaoB AJ1si HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHuid MpSIMbIX U
IJIOCKOCTEH

MeTton ciie10B [UIsl IOCTPOEHUS CEUEHUI.

CBolicTBa epeceyeHuid MpSIMbIX U
IJIOCKOCTEMN

17

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aITUCh II1aroB
MOCTPOCHHUS

18

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YePTEKEH U 3aITUCh II1aroB
MIOCTPOCHHS

19

[TocTpoenue ceuenuii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

20

21

[TocTpoeHue ceyeHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX ‘—IepTe)Keﬁ " 3aI1MCh 1aroB
TIOCTPOCHHSI

[ToBTOpenue mnanumerpun: Teopema o
PONOPLHUOHATBHBIX oTpe3kax. [Tomobue
TPEYroJbHUKOB




22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX YepTexax. Mictopus pa3BuTus
TJIAHUMETPUHU U CTEPEOMETPUH

23

KonTpoabHas padora "AKcHOMBI
p p
crepeomerpuun. Ceuenus"

24

B3anmHOe pacnosnoxeHue IpsiMbIX B
npocrpancTBe. CKpeluBaroIuecs
npsmele. [Ipu3Haky cKkpemuBaroImxcs
npsaMmeix. [lapamiensHblie npsMsie B
IIPOCTPAHCTBE

25

Teopema 0 CynieCTBOBaHMH U
€JMHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JTAHHOM NIPSIMOM, MIPOXOAIIEH Uuepes
TOYKY IIPOCTPAHCTBA U HE JIeXkKaALIEH Ha
JJaHHOM npsiMoi. JIeMMa o nepeceuenun
NapauIEIbHBIX MPAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamiensHOCTB Tpex NpsAMbIX. Teopema
0 TPEX MapaJIeNbHBIX NPAMBIX. Teopema
0 CKpPEUIMBAIOLINXCS MPSIMBIX

[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA apALIIETHHOTO
npoexkTupoBaHus. M300pakeHne pa3HbIx
¢buryp B napajsienbHON NPOEKIUU

IlentpanpHas mpoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXIY NPSMBIMU

33.2[2[“114 Ha JOKa3aTCJIbCTBO U
HCCICO0BAaHUC, CBA3AaHHBIC C




pacCIOIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[ToHATHS: mapauIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapaJIeIbHOCTU NPSAMON U MJIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

31

FGOMeTpI/I‘-IeCKI/Ie 3aJa4u Ha BBIYHUCIICHUC
U JI0Ka3aTeIbCTBO, CBSA3aHHBIE C
NapauIeIbHOCTbIO MPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

32

33

34

35

36

[TocTpoeHue ceueHus, TPOXOASILIETO
yepe3 JaHHYI0 NMPSIMYI0 Ha YepTexe U
MapajuIeIbHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUI

[TapannenpHas IpOEKIUs, TPUMEHEHUE
JUTSI TIOCTPOCHHUS CEUSHUH KyOa u
napayuienenumneaa. CBoncTaa
napajureJienumne/1a v Ipu3Mbl

HapanneanLIe IIJIOCKOCTH. HpI/IBHaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEH

Teopema 0 nmapamieIbHOCTH U
€MHCTBEHHOCTH TJIOCKOCTH,
MPOXO/SIIEH Yepe3 TOUKy, He
MPUHAISKALTYIO TaHHOU IJIOCKOCTH U
CJIE/ICTBUS U3 HEE

CaolicTBa napasuieabHbIX MIOCKOCTEN: 0
NapauIeIbHOCTH MIPSIMBIX IIEPECEUEHUS




MIPU NIEPECEUCHUHU JIBYX MapaLICIbHBIX
MIJIOCKOCTEH TpeThei

37

CBolicTBa napajuieabHbIX INIOCKOCTEMN:
00 oTpe3Kax napauleIbHbIX IPSAMBIX,
3aKJIIOUYEHHBIX MEKy MapaIeIbHBIMUA
IUIOCKOCTSIMU; O IIEPECEUEHUU MTPSIMOM ©
JBYMs IapaJlIeNIbHIMU TIOCKOCTSIMU

38

39

[ToBropenue: Teopema [ugaropa Ha
IUIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

40

CaolicTBa Ky0a U IPSIMOYTOJIbHOTO
napaJenenunesa

41

42

43

44

Brruucnenue ajiMH OTpE3KOB B Ky0Oe 1
IPSMOYTOJIBHOM IapajuIeyenuIeie

IlepneH AUKYIAPHOCTD MPAMON U
nockocty. [Ipusnak
NEPHEHAUKYJIAPHOCTH IIPIMOMN U
IUIOCKOCTH

IlepneH AUKYIAPHOCTD MPAMON U
nockocty. [Ipusnak
NEPHEHAUKYJIAPHOCTH IIPSIMOMN U
IIJIOCKOCTH

Teopema o Cyl1eCTBOBaHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIei
Yyepe3 TOUKY IPOCTPaHCTBA U
NEePHEHANKYISPHON K MIIOCKOCTH




[IimockocTH U NepHeHIUKYISIPHbIE UM

4 IIpsIMbIE B MHOTOTPaHHHUKAX

46 [InockocTy U epneHAUKYISIPHbIE UM
IpsIMblE B MHOTOTpaHHHUKaX
[IeprieHauKyIIAp ¥ HAKJIIOHHASL.

47 [TocTpoeHue neprneHuKysapa u3 TOYKU
Ha MPAMYIO
[IeprieHauKyIIAp ¥ HAKJIIOHHASL.

48 [TocTpoeHue neprneHuKysapa u3 TOUKU
Ha NPAMYIO

49 Teopema 0 TpEX nMEepHEeHAUKYIIPaAx
(mpsimast 1 oOpartHas)

50 Teopema o TpEX NepHeHaUKYIIpax
(mpsimast 1 oOpatHas)

51 Yroa MexIy CKpeIuBaroIMMHCS
IPSIMBIMU
[Touck neprneHUKyISApHBIX NPSIMBIX C

52 MOMOMUIBIO NEPIIEHINKYISIPHBIX
IIJIOCKOCTEMN

53 OproroHaibHOE MPOESKTUPOBAHHE
[TocTpoenue ceuenuii kyoa, MpU3MBI,

54 IIPABWJIBHOM MUPaMUJIBI C IOMOIIBIO
OpPTOTOHAJILHOU MPOEKINH
[Toctpoenue ceueHnit kyoa, MIpU3MBL,

55 IPABWJIBHOM MUPaMU/IbI C TIOMOIIBIO

opTor OHaJILHOM MMpOCKINU




56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II0cKoCTH. [InmockocTu
CUMMETpPUI B MHOTOI'paHHHUKAX

57

58

59

[Ipu3Hak nepnesauKyJISpHOCTH IIPSAIMOM
U IUIOCKOCTH KaK CIEACTBUE CUMMETPUU
[TpaBriIbHBIE MHOTOIpaHHUKH. Pacuér
paccTOsTHUM OT TOYKHU J0 IUNIOCKOCTH

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
paccTOsSTHUM OT TOYKHU J0 TUIOCKOCTH

60

CriocoObI ONyCTUTh MEPIIECHAUKYIISAPHI:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPAMON

61

62

CnBur no HenapajieabHOU MPAMOH,
WU3MEHEHUE PACCTOSHUN

KoHnTtposbHast padora "B3auMHoe

pacIoI0kKEHUE NMPSAMBIX U INIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHME: yroy Mexay NpssMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yroyi Mexay
CKpCIIUBAOIUMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuyeckre METOAbI BBIYMCIICHHS
yrila MeXAy NpsSIMBIMU B
MHOTOI'PAaHHHUKAX




66

JByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JIBYTPAHHOTO yrja

67

68

69

70

[lepnienquKyIspHBIE IITIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYISIPHBIX
IJIOCKOCTEM

[Tpu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 IpsiMoi
IIEPECEUCHUS ABYX IIIOCKOCTEN
NEPIEHIUKYISPHBIX TPEThEH MIOCKOCTU
[TpstMoyToNbHBIN Napannenenumnesn; Kyo;
U3MEPEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuieNienumnena

TeopeMa 0 JUaroHajii npsmMoyroJibHOTO
mapauiCiCiuIcaa u CJICACTBUC U3 Heé

71

CrepeomMeTpruecKue U IPUKIIaTHbIC
3aJ1a4¥, CBSI3aHHBIC CO B3AaMMHBIM
PACIIOIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

72

73

74

HOBTOpCHI/ICZ CKpCHIMBArOIHECH
MpsaMbIC, TaPpAJJICTIBbHBIC IINIOCKOCTHU B
CTaHJAPTHBIX MHOT'OI'paHHHUKAX

ITapa nmapaiesbHbIX IUIOCKOCTEN Ha
CKPELIUBAIOIINXCA NIPSMBIX, PACCTOSTHUE
MEXY CKPELIUBAIOLIUMUCS IIPSMBIMU B
IIPOCTBHIX CUTYalUsAX

PaccrosHue oT TOUkH 10 IIJIOCKOCTH,
pacCToOdIHHUC OT HpﬂMOﬁ J0 IIIIOCKOCTH

75

Brruucnenue paccTosHUN MEXTy
CKPELIMBAOIIMMHUCS IPSIMBIMHU C




IIOMOILBIO NIEPIECHANKYIIPHON
IIJIOCKOCTH

TpéXrpaHHslid yroi, HEpaBeHCTBa IS
TpeXrpaHHbIX yriaoB. Teopema

76
[Mugaropa, TeopeMbl KOCUHYCOB H
CHUHYCOB JUJIsl TPEXTPAHHOIO yIJIa

77 DJIeMeHTHI ChEePUIECKON TeOMETPHH:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78 KonTponbnas pabota "Yrisl u
paccrossHus"

79 CucremaTtuzanus 3HaHUN
"MHOrorpaHHMK 1 €ro 3J1eMeHTHI"

80 [Tupamuga. Buael nupamun. [IpaBunbsHas
nupamuia

81 [Tpusma. [IpsiMast U HAKJIIOHHAS TIPU3MBL.
[IpaBunpHas npuzma

82 [Ipssmoit napannenenunen,
IPSIMOYTOJIBHBIN Mapajienenumnen, Kyo

83 Beinyknbie MHOrorpanHuku. Teopema
Ditnepa
Beinyknbie MHOrorpanauku. Teopema

84 Oinepa. [IpaBunbHbIE 1
NIOJIyNIPaBUJIbHBIE MHOTOTPAaHHUKHU

85 KonTponbhas padota "MHororpanHuku"

86 [lonsiTHE BEKTOpa HA MJIOCKOCTH U B
MIPOCTPAHCTBE

87 CymMma BEKTOpOB




88 PazHoCTh BEKTOPOB 1
89 [IpaBwuiio mapannenenunena 1
90 YMHOXKEHUE BEKTOpa Ha YHUCIIO 1
Paznoxenue BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JISXKAIIUX B OJTHOU 1
TUIOCKOCTH
92 CkayisipHO€E MTPOU3BEICHUE 1
03 Brruuciienue yria Mexay BEKTOpaMu B 1
NPOCTPAHCTBE
94 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
99 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
100 HToroBas KOHTpoOJIbHAsA paboTa 1
101 HToroBas KOHTpoOJIbHAsA paboTa 1
102 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kounrpoabusie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThbI
pecypcbl
[ToBTOpenue Tembl "KoopauHaTtel
1 BEKTOpPA Ha IUVIOCKOCTH U B 1
npocTpaHcTBe"
) [ToBTOpenue tems! "CkansipHoe 1
MPOU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue temsl "Boruncnenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1
MPOXOJIAIICH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenne 1
3 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE
9 JIuHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IpOrpaMMHUPOBaHKE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
11 AHaTMTUYECKHE METOIBI pacyéTa yria 1

MCXKAY MIOCKOCTAMU B MHOT'OI'paHHUKaxX




dopMyia pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAWHATaX

13 Haxonenue paccTosHUM OT TOYKHU 10
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPABUJILHON MUPaMUIE

15 KonTtponpHas pabora "AHanutudeckas
reomerpus”

16 CeueHust MHOTOTPAaHHUKOB:
CTaH/IapTHbIE MHOTOTPAaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/T
CIIEeJIOB
CeueHust MHOTOTPAaHHUKOB:

18 CTaH/IapTHbBIE IUIOCKOCTH, IIEPECEUCHUS
MPSIMBIX | IJIOCKOCTEH

19 [TapannenbHble NpsIMbIE U TIOCKOCTH:
napasuleJIbHble CEUEeHUS

20 [TapannensHble IpsSMbIE U MIIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapannenbHble NpsiMbIE U TIOCKOCTH:

21 YTIIbI MEXY CKPELMBAIOIIUMUCS
IPSIMBIMU
[TeprieHTUKYIIIpHBIC TIPSIMBIC U

29 IJIOCKOCTH: CTaHJApTHBIE Maphbl

NEePNEHANKYIISPHBIX INIOCKOCTEN U
IIPSIMBIX, CHMMETPUH MHOTOI'PAHHUKOB




23

[lepneniuKynsIpHbIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIICHIUKYJIIIpax

24

[IepnieHauKyIsApHBIC MIPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVMH B
MHOT'OI'PAaHHHUKAX

25

26

27

[ToBTOpEHUE: MIOIA TN
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (YOPMYITBI JIJIsI
TJI0IAJIEH, COOOpaKEHHUS 1O 100U

[ToBTOpEHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYITBI JIJIsI
TJI0IIAJIEH, COOOpaKEHUS 1O 100U

28

[Tnomaam cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs Moao0us

29

30

31

[Inomanu ceyeHnit MHOTOrpaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst
Konrponsnas pabdora "[ToBropenue:

MHOT'OI'PAHHUKHU, CEYECHUS
MHOT'OIPAaHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBLHOTO
napaJenenuneaa

32

3amaun 06 yaBOCHHH Kyda, O
KBaJpaType Ky0a; 0 TPHCEKIIUU yTiia




33

CrepeoMeTpuueckue 3aJauu, CBI3aHHbIE
¢ 00BEMOM IIPSIMOYTOJIBHOTO
napasuiesenumneia

34

[Ipukiiaguelie 3a7a4n, CBsI3aHHbBIE C
BBIUHCIICHHEM 00BhEMA MPSIMOYTOJILHOTO
napajuiejenumneia

35

36

O06BEM psMON TIPU3MBI

CrepeoMeTpuuecKue 3aJauu, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSMOi
IPU3MBI

37

[pukiagnaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

38

39

40

Brruucnenue o0EMOB TEJ C TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAKJIOHHOM NPU3MBI

Brruncnenue 06EMOB Tell € TOMOIIBIO
omnpenenéHHoro uHTerpana. O0bEM
MUPAMU/IBI

dopmyna 00bEMa MUPaMH/IBL.
OTtHomeHne 06beMOB MUPAMUJL C
O0IIUM YTIIOM

41

®opmyna o0bEMa NUpaMuabL.
OTtHomeHne 00bEMOB TUPAMUT C
OOIIUM YTIIOM

42

43

CrepeoMeTprUYEeCKHE 3a/1a4u, CBSI3aHHBIE
¢ 00bEMaMU HaKJIOHHON MPU3MBI

CrepeomeTpuyuecKkue 3a/1auu, CBI3aHHbIC
¢ 00BEMaMH TUPaAMUJIBI




[Ipuknanueie 3apaun mo Teme "OObEMBI

44 Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM THUPAMHUIBI

46 [Ipumenenue 06bEMOB. Beruncienue
paccTosiHUS A0 IUIOCKOCTH

47 KonTtponbhas pabora "O0bEM
MHOTOTpaHHUKA"
unuuapudeckast TOBEPXHOCTb,

48 00pa3yromue UIHHIPUICCKON
MOBEPXHOCTH

49 Hunuuap. [IpssMoit KpyroBoi HUIHHIP.
[Imomaae MOBEpXHOCTH HUIUHIPA

50 Konunyeckasi moBepXHOCTh, 00pasyroliue
KOHHYECKOU noBepxHoctu. Konyc

51 CeueHue KOHYyca MI0CKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBAHUS

50 VYceuénnslit konyc. M300paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTprueckue 3a1auu Ha

55 JTI0OKa3aTelIbCTBO U BHIYMCIICHHE,

MOCTPOEHUEM CEUCHUHN HUIINH]IPA,
KOHYCa




56

CrepeomeTpHuuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHHEM CEUCHHI IIWINHpA,
KOHYycCa

57

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

58

59

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
NUIMHAPOM

Cdepa u map

60

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3obpaskenue mapa

61

62

63

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUTOCKOCTBIO. B u n300pakenue mapa
VYpasuenue chepsl. [Inomans chepst u
e€ yacrei

Cummetpus cdepsl 1 mapa

64

CrepeomeTpryuecKue 3aa4u Ha
J0Ka3aTeJIbCTBO U BBIYMCJIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHUEM MX CEUSHHH TIIOCKOCTHIO

65

66

CrepeoMeTpHuuecKre 3aa4u Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUSHHH TIIOCKOCTHIO

[MpuknagHble 3a1a4K, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJAPTHBIC MTOA00US

68 Paznuunbie KOMOMHALIMY TEI BpaIlCHUS
Y MHOTOTPAaHHUKOB

69 3agauu o Teme "Tena ¥ TOBEPXHOCTH
BpaieHus"

70 3agauu o Teme "Tena ¥ TOBEPXHOCTH
BpaieHus"

71 KonTpomnpHas padora "Tena u
MOBEPXHOCTHU BpaleHus"

79 O0BeéM muuHapa. Teopema 06 00bEME
PSMOTO IWJIMHAPA
Brruucienue 006EMOB TEII ¢ TOMOIIBIO

73 onpeaenéHHoro uurerpaita. Oobpém
KOHYyca

74 IInomiaau 00KOBOI M MOTHOMU
MOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKkue 3aJ1auu, CBI3aHHbIC

75 C BBIYMCIIEHUEM 00BbEMOB IIMIIMH]IPA,
KOHyca

76 [Tpuxnanueie 3ana4n mo Teme "OOBbEMBI
Y TUIOLIAU OBEpXHOCTEH Ten"
O0BEM 11apa u MapoBOTO CEKTOpA.

77 Teopema 06 00BEme mrapa. [1nomans

cdepsl. CTepeomMeTpuyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB




11apa, apoBOr0 CETMEHTA U 1IapOBOI0
CEeKTopa

78

[Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wionaneio ceprr. COOTHOIICHUS
MEXTy TUIOIIAJIMU TIOBEPXHOCTEHN 1
00BpEMaMU ITOTOOHBIX TEN
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[TomoOHbBIE TEeNa B IPOCTPAHCTRE.
N3menenne 00bEMa pu 1o 100Uu.
CrepeomeTpriecKue 3a/1auu, CBI3aHHbIC
C BBIYUCIICHUEM O0BEMOB TET
IJI0IaIe TOBEPXHOCTEN

80
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82

83

KonTtponsnast padora "[1nommanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX T

JIBHM>KEHHMS IPOCTPAHCTBA.
OtoOpaxenusi. [IBHKEHUS U PaBEHCTBO
¢uryp. OGmmue cBoiCTBa IBUKEHUIN

Buael nBukeHnin: napauieIbHbIN
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJIbHasi CHMMETPUS, TOBOPOT
BOKPYT IIPSIMOU

[IpeobpazoBanus monoous. [psimas u
cdepa Ditnepa

84
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I'eomeTpuyeckue 3a1aun Ha
MMPUMCHCHUEC NBUKCHUA

KonTtponbHas pabora "Bekrops! B
npocTpaHcTse”




86

87

Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B TpOoCTpaHCcTBE"

Ob6o6maromee mosropenue 11 nmoHsTuit
1 METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3alisl 3HAHUIL:
"BekTopsbl B npocTpaHcTBe"

88

Ob6o6maromee mosropenue 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"

89

Ob6o6maromee mosropenue 11 moHsTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"O6beM MHOTOrpaHHuka"
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O6o06matomiee moropenue 11 monsTHit
U MeTOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOrpaHHUKA"

91

O6o06matomiee moropenue 11 monsTuit
U MeTOJ0B Kypca reomerpun 10-11
KJIaCCOB, CHUCTeMAaTH3aIlis 3HAHWI1:
"ITnomaay MOBEPXHOCTH U 00 BEMBI
KpyTJbIX Ten"
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O6o06matomee moropenue 11 moHsTHIt
U MeToJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHWI1:




"TTnommany MOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

93
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Wrorosast KoHTpOJIbHAS paboTa

HroroBast kKoHTpoJIbHAs paboTa
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[ToBTOpeHnue, 0600IICHNE U
crucTemMaTu3auurs 3HaHU
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101

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKU U €€ poJib B pa3BUTUHU




COBPCMCHHBIX NMHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropust pazBUTHS CTEPEOMETPUM KAK
HayKH U €€ poJib B pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME













