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INOACHUTEJIBHAA 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3Y4EHUS AUCHUILUIMH €CTECTBEHHO-HAayYHOU
HalpaBI€HHOCTH M IPEIMETOB I'yMaHUTApHOro Iukna. Ilockosbky joruyeckoe MbIIUICHHE,
dopmupyeMoe TpH H3YYeHHU OOYYArOIIMMHUCS TOHSATHHHBIX OCHOB TI'€OMETPUH, IpPH
JI0KAa3aTeIbCTBE TEOPEM M IOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCS NIPU PEIIEHUM 3a]lady €CTECTBEHHO-HAY4YHOI'O LIMKJIA, B YACTHOCTH (PU3MUECKUX
3ajad.

Ilenp ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOJaEHHOM ypOBHE —
pa3sBUTHE MHIMBHUIyalbHBIX CIIOCOOHOCTEH OOy4yaroIIMXCsl IpU H3yYEHUM TIEeOMETpUH, Kak
COCTaBJIAIOLIEH mIpeaMeTHO obOnactu «MaremaTuka W MHQOpPMAaTHKa» 4vepe3 obecrieueHue
BO3MOXXHOCTH IPHUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX T€OMETPUYECKHMX 3HAHUM U
NeHCTBUH, CHenU(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUTHOTO MPO(eCcCHOHATBHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

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

pacumpeHue npeACTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOM KyJIbTYpPHI U (hOpMUpOBaHHE
OCO3HAHMsI B3aUMOCBSI3U TEOMETPUH C OKPYKAIOIIMM MUPOM;

¢dbopMHUpoBaHHE NPEICTABICHUS O INPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTUYECKUX MOJEIISAX, O3BOJISIOLINX OMUCHIBATh U U3Y4aTh Pa3HbIE ABJICHUS OKPYKAIOLIETO
MUpa, 3HaHUE MOHATUHHOTO anmnapara 1o paszaeny «CrepeomeTpus» y4eOHOT0 Kypca reOMETpUH;

(dbopMHpoBaHUE YMEHUS BIaJIeTh OCHOBHBIMU IOHITHUSAMU O POCTPAHCTBEHHBIX GUTypax U
UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (GOpMysl M yMEHUE HX INPUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELICHUs 3a1a4;

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

dbopmupoBaHue IIOHMMaHUs  BO3MOXHOCTHU AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTHYeCKUuX Teopuil, (GopMupoBaHHE MOHMMAHUS POJM AKCHOMATHKH IPH MPOBEICHUU
pacCyXIeHHUI;

dbopMupOBaHHE YMEHHMs BIIAJIETh METOJAMM [IO0KA3aTelIbCTB M aJTOPUTMOB pELIEHUS,
YMEHMSI MX TPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEIICHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C [PaKTUYECKUM cojepkaHueM, (opMHUpOBaHUE
IPEJCTaBICHUsI O HEOOXOJUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKHU B IPOBEECHUH JIEAYKTUBHBIX PACCYXIACHHUIA;

pa3sBUTHE M COBEPIICHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00yyaroImuxcsi, MO3HABATEIbHOM aKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHUYHOCTHU
MBIIUIEHHS], UHTEpeca K U3Y4eHHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIIMOHAIBHONM TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaThb NPOSBICHUS T€OMETPUIECKUX MOHATHH, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CHUTYyallMsIX W TpPU HU3YYEHUM JPYTUX Y4eOHBIX TIPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEHl M 3aKOHOMEpPHOCTEW, MOJEIMPOBAaHUS pEabHbIX CUTYyallui, HCCIeI0BaHUS
MOCTPOCHHBIX MOJIEJIeH, NHTEPIPETAINH [TOJTYYE€HHbIX PE3yIbTaTOB.



OCHOBHBIMU COJIepKaTeIIbHBIMU JTUHUAMH yueOHOTO Kypca «I'eomerpusi» B 10—11 kimaccax
aBIsItOTCS: «lIpsiMble M TIIOCKOCTH B MPOCTPAHCTBE», «MHOTrOrpaHHUKN», «Tena BparieHus»,
«BeKTophI 1 KOOPIUHATHI B IPOCTPAHCTBEY, «J/BHIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO tpeboBaHHE «YMETh OINEPUPOBATH MOHSATHUSIMHU,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHHUH
pacripeiesisieTcsi He TOJIBKO 10 COJIepKaTeIbHBIM JIMHUSAM, HO | 110 rojiaMm o0yuenus. Copepikanue
o0pa3oBaHusi, COOTBETCTBYIOIIEE MPEeIMETHBIM pe3yibTaraMm ocBoeHusi denepanbHoil padoueit
IPOrPaMMBl, pacipeIeIEHHBIM 10 ToAaM 00yUeHusl, CTPYKTYPUPOBAHO TAKUM 00Pa30M, YTOOBI KO
BCEM OCHOBHBIM, MPUHIIUITHAIBHEIM BOIIPOCAM 00YyJaroIuecs o0pamaiuch HEOJHOKPATHO. DTO
MO3BOJIIET ~ OPraHM30BaTh  OBIAJCHHE TCOMETPUUYCCKUMHU  TOHATUSAMH ¥ HABBIKAMU
MOCIIEA0BATENbHO U IMOCTYNATENIbHO, C COOJIIOJICHUEM MPHUHIIMIA NMPEEMCTBEHHOCTH, a HOBbBIE
3HAHUSA BKJIIOYATh B OOIIYIO CUCTEMY T'€OMETPUUYECKUX MIPEICTABICHUN 00yUYaroXcs, paciupsis
U yrayOusis e€, 00pas3yst mpoYHbIe MHOXKECTBEHHBIE CBSI3H.

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

co3mark ycnoBus s nuddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIAWBHIYaTbHBIX
o0pa3oBaTeNbHBIX NporpammMm, O0O€cneyuTh YrayOn€HHOE M3yYyeHUE TEOMETPHUH  Kak
cocrapJsitolell yueOHoro 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 yriay0si€HHOM ypoBHE oTBoAUTCs 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 MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBoO. [loHATne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemnBaromuxcs npsaMbiX. [lapanenbHOCTs IpSIMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IMPSIMbIE B IIPOCTPAHCTBE, NMApAJUIEIBHOCTh TPEX
OPSAMBIX, ApPAUICIBHOCTh NPAMOM M IUIOcKOoCcTH. [lapamiensHOe UM LEHTpaJIbHOE
POEKTHPOBaHUE, n3oopakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIBHOTO MMPOSKTUPOBAHHMSL.
N300pakeHue Gpuryp B napauiesibHOM MPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMM, YTOJI
MEXIy IPSAMBIMU B IpocTpaHCTBe. [lapamienbHOCTh MIIOCKOCTEHN: NapauleibHbIEe INIOCKOCTH,
CBOICTBa MapaienbHbIX II0cKoCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbl HA IIOCKOCTH:
TETpa’aAp, NapaJICNIENUIE], TIOCTPOCHUE CEYEHU M.

[lepneHOAUKYIApPHOCTS OPSIMOM M IUIOCKOCTH: IEPIECHIUKYJSAPHBIE IpPAMBIE B
IIPOCTPAHCTBE, MpsAMbIE NapaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPNEHAUKYIIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON IUIOCKOCTH.
OproroHanbHOe NpoeKTupoBaHue. llepneHAuKyasp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMsS (UIyphl Ha IIOCKOCTb.
[TepnieHIUKYIAPHOCTD IUIOCKOCTEW: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYrael B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM U IJIOCKOCTHIO, IBYTPAHHBIN yroJ, IMHEHHbBIN
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

Byl MHOTOTpaHHUKOB, pa3BEPTKa MHOTOrpaHHuKa. [Ipusma: N-yronpHas npusma, npsmas
U HakJIOHHas TMpuU3Mbl, OOKOBas U TOJHas TMOBEpPXHOCTh npusMel. [lapamienenunen,
NPSMOYTOJIBHBIA MapajulelIeNIiNe]l W ero coWcrBa. KparTdailume Dyt Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. IlpoctpanctBennass teopema Iludaropa. IMupamuma: n-
yrojibHasi IUpaMuia, NpaBuibHasg U yceu€HHast nmupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
MpaBUIBLHON Nupamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUIIbHAs
NUpaMu/Jia, MpaBUIIbHAS TPEYTOJIbHASI TUPaMK/JIa U NTPaBUIIbHBIN TeTpasp, kyO. [Ipencrasnenue o
IIPaBUJIbHBIX MHOTOTPAHHUKAX: OKTa’AP, AOJEKAd P U UKOCAIP.

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

CuMmMeTpuss B IPOCTPAHCTBE. DIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPAaHHUKE: CHMMETPHUS MapajUleNeNuIena, CUMMETpUs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUIIBHON TUPaAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIIPABIIEHHBIE W IIPOTUBOIIOJIOKHO HAIIPaBICHHBIE 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 4Kci1o. [JonsaTHEe KOMIUTaHapHBIE BEKTOPHI. I [pM3HaK KOMILIAHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IoKEHUMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsamoyronbHas cuctema koopauHaT B npocrpancTse. Koopaunats! Bekropa. CBA3b
MEXJly KOOpJMHATaMM BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MeXIy Bekropamu. CkanspHOe
IIPOU3BEICHUE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, 00pa3yromire nopepxHocteil. Tena BpamieHus: HUIMHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3aumnHoe pacnonoxenue cepsl U MIOCKOCTH, KacaTelbHasl MIIOCKOCTh K cdepe.
N300paxeHnue Tea BpalleHUs Ha MII0cKocTU. Pa3BépTka nunuHapa u konyca. CUMMeETpHs cepbl
U 11apa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajuienenunena u ciueactsuss u3 He€. OOBEM HpsIMONM M HAKJIOHHON MPHU3MBI, LWIHHIPA,
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 MHOTOTpaHHHUKA, OTUCAHHOTO OKOJIO cepsl, chepbl, BMIUCAHHOU B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, IUiomanas cdepsl u e€ dacteid. [lomobue B
npoctpanctBe. OrHomieHue 00BEMOB, IIIOIMIAZEH MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue monobus, romoTerus. PelneHue 3amady 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 BEepIINHY), CEYSHUs IIapa, METOAbI IOCTPOEHUSI CEYEHHUH: METOJ CIIEIOB,
METOJ BHYTPEHHETO MMPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEN TUIOCKOCTH.

BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMu. BekTopHOE yMHOXEHUE BEKTOPOB.
CpoiicTBa BeKkTOpHOro yMHOXeHHs. IIpsMoyronbHas cucremMa KOOPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopauHaTHO-BEKTOPHBIM MeTON MpH
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBHKeHHUS B MPOCTPAHCTBE

JBwxenuss npoctpanctBa. OrtoOpakeHus. J[BukeHus u paseHcTBO ¢uryp. OOmme
CBOWCTBa JABIKEHHH. BHIBI NBUKEHUI: NapasieNIbHBIA MEPEHOC, LEHTpaJbHAs CUMMETpPHS,
3epKajbHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus noxpodus. [Ipsmas u chepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJTYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUeE:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIIECTBa, MPEJICTAaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3MYHBIX CTPYKTYpP, SBJICHHH, NIPOLEAYp TPa)XTaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NnaTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPasKJaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOIJIOMY 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 AESATENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUAst ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PaCCYKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM AacleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCKOe COBEPIIIEHCTBOBAHUE MIPHU 3aHITHIX CIIOPTHUBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0J00Us, UHTEpEC K pa3iuuHbIM cepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
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
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKON HaIlPaBJIECHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTh  JKOJIOTMUYECKOW KYyJIbTYphl, TOHHUMAHWE BIHUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
rI100aTEHOTO XapaKTepa IKOJIOTUYECKUX POOIeM, OpUEHTAIHS Ha IPUMEHEHHE MaTeMaTHIECKIX
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 MHUPOBO33PEHUS, COOTBETCTBYIOILEIO 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 MATEMaTU4YECKOU KyIbTYPOU 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 CYIICCTBCHHBIC MMPHU3HAKA MAaTEMaTHYECKUX OOBEKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA30BBIBATH CYKICHHUS: YTBEPAUTEIHHBIC H
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

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

JienaTh BBIBOJbI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

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

BBIOHpATH CIIOCO0 pelieHrs yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMPATh HaNOOJIee MOIXOIANINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue AeCTBUS:

HCIOJIb30BaTh BOIMPOCHI KaK MCCIIEeI0BATENIbCKUI MHCTPYMEHT MO3HaHUS, (OPMYyITUPOBATH
BONPOCH], (UKCHPYIOIINE MPOTUBOpeUYHe, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
(bopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  IKCIIEPUMEHT, HCCJICIOBAaHHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIECHUS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTh 00OOIIECHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHUS, OLICHUBAThH JTOCTOBEPHOCTH MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000I11IEeHMI;

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

Pa6ora ¢ undopmaumeii:

BBISBJISITH JeUIUTHI HHPOPMAITUH, JAHHBIX, HEOOXOAUMBIX I OTBETa HA BOIIPOC M IS
pELIeHUs 3a1a4H;

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



CTPYKTYpUPOBaTh HH)OPMALIUIO, IPEICTABIATH €€ B Pa3IMIHBIX (hOpMax, HIUTIOCTPHUPOBATH
rpaduvecKku;

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

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE el cTBUS

O0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHHM C YCIOBHSAMH M ICIISIMHU
OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOKO TOYKY 3PEHHUS B YCTHBIX M IMHUChMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS I10 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXKIaeMOW TEMBbI, MPOOIEMBbI,
pelaeMoi 3a/1auu, BBICKA3bIBATh WJICH, HALICJICHHBIC HA MOMCK PELICHHS, COMOCTaBJIATh CBOU
CYXKJCHHS C CY)KICHUSAMH JIPYIMX YYaCTHHUKOB JHajora, oOHapyXHBaTh pa3jiMude U CXOJICTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

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

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

COCTaBJIATh IUIAH, aIFOPUTM pPELICHMs 3aJaud, BBIOMpaTh CHOCOO pElIeHUs C YUYETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HAaBbIKAMU I103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBbIX NeHCTBUI
U MBICIUTENBHBIX MPOLIECCOB, WX Ppe3yJdbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yibTaTa pelleHns MaTeMaTUUeCcKOH 3aauu;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh INpPHU PELIEHUM 3a/ayd, BHOCHUTH
KOPPEKTHBBI B JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JJAaHHBIX, Hal/IEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yNbTaTa IIEJIN U YCIOBUIM, OOBSACHATH MPUYUHBI TOCTHKEHUS
WIM HENOCTH)KEHUS pe3yJbTaTOB JAESITEIbHOCTH, HAaxXOOUTh OIIMOKY, JlaBaTh OLEHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
pelieHnu ydeOHBIX 3a3Jay, MPUHUMATh I€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHu3allMl0 COBMECTHOM pPabOTHI, pacrpeleniTh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
npoliecc 1 pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IpyNHoBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYPMBI» U UHBIE), BBIITOJIHSITH CBOIO YaCTh pa0OThI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
YJIeHAMHU KOMaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJaJa B OOIMIMHA HPOAYKT MO KPUTEPHSIM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI

K xonmy 10 ky1acca o0yyaromuicss HAyYUuTCs:



CBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHSATUSMHU CTEPEOMETPUU MPHU PEIICHUU 3a/1a4 U
MPOBEICHUN MaTEMAaTHIECKUX PACCYKICHHIA;

NPUMEHATh AKCHOMBI CTEPEOMETPUU W CICICTBUS W3 HHUX TMPH  PEUICHUU
TCOMETPUYCCKUX 3a]1a4;

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

CBOOOJTHO ONEPUPOBATh MOHSATHSIMH, CBS3aHHBIMU C YIJIAaMH B MPOCTPAHCTBE: MEKIY
MPSIMBIMU B TIPOCTPAHCTBE, MEXKTY MPSMOM U TUIOCKOCTBIO;

CBOOOJTHO OTIEPUPOBATH TOHATHIMH, CBI3aHHBIMH C MHOTOI'PaHHHKAMU;

CBOOOJTHO PAacCMO3HABaTh OCHOBHBIC BHJbl MHOTOTPAaHHHMKOB (TIpH3Ma, MUpPaMUJA,
MIPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

KJIaccu(UIUPOBaTh MHOTOTPAHHHUKH, BEIOWPAsi OCHOBAHHMS ISl KIIaCCU(DUKAIIHH;
CBOOOJTHO ONEPUPOBATH MOHSTHUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH NApaJJICNIbHOE, IICHTPAJILHOE U OPTOrOHAILHOE MPOSKTUPOBaHKUE (HUTYD Ha
TUIOCKOCTB, BBITIOJHSTh U300paXkeHHst (GPUTYp Ha IJIOCKOCTH,

CTPOUTH CEYCHUS MHOTOI'PAHHHKOB Pa3jIMYHBIMU METO/IaMH, BBIIOJIHATH (BHIHOCHBIC)
TUTOCKHE YEPTESKH U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYpP: BU CBEPXY, COOKY, CHU3Y;
BBIYUCIIATh  IUIOIIAJM TIOBEPXHOCTEH MHOTOIPAaHHHMKOB (IIpU3Ma, IUPaMUA),
TEOMETPHUYCCKHX TeJl C MPUMEHEHUEM (POpMYIT;

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

CBOOOJTHO OTNIEPUPOBAThH MOHATUSMH, COOTBETCTBYIOLIMMH BEKTOPaM M KOOpJAUHATAM B
MIPOCTPAHCTBE;

BBITIOJHSATE JICUCTBUS HAJI BEKTOPaMU;

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-KOMMYHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1a4;

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

MPUMEHSITH MTOJIyYeHHBIC 3HAHUS Ha MPAKTUKE: CPAaBHUBAThH M aHATTU3UPOBATH PEATTbHBIC
CUTyallud, TMPUMEHSATh W3yYeHHbIE TIOHATHS B TMPOLECCE TOUCKAa PEIIECHUS
MaTeMaTHu4ecKu cHOpMYyITUPOBAHHON MPOOIEMBI, MOJICTHPOBATh PEAbHBIE CUTYAI[UU
Ha S3BIKC TEOMETPHH, WCCIECA0BATh IMOCTPOCHHBIE MOJICIH C HCIIOJIh30BAHUEM
TEOMETPHUYCCKUX MTOHIATHIA M TEOPEM, armapaTa aireOpbl, peniath MpakTHIeCKUe 3a/1a4H,
CBSI3aHHBIE C HAXOXKICHHEM T'€OMETPUUECKUX BEIUYNH;

UMETh MPEACTABIICHUS 00 OCHOBHBIX dTarax pPa3BUTHS FT€OMETPHH KaK COCTABHOW 4acTH
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 ki1acca o0yyaromuiicss HAyYUuTCS:

CBOOOJHO OTMEpPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C IWJIMHIPUYECKON, KOHHYECKON U
ceprueckoil MOBEPXHOCTSIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUST;

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



pacrio3HaBaTth Teja BpalleHus (LMIMHAP, 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 MTOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpalllEHMsI, TEOMETPUUECKUX Tesl C
IpUMEHEHHEM (OopMyIT;

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;

BBIYUCIISITH COOTHOLICHHUS MEX/Y TUIOMIASIMHA MTOBEPXHOCTEH U 00bEMaMH 1MOT0OHBIX
TEN,

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

U3BJICKATh, HHTEPIPETHUPOBATH U TPEOOPA30BHIBATH HH(POPMAITHIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKux (purypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONIEPALMU HaJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpP/MHAT;

pelath TEeOMETPUYECKHE 3aJaud Ha BbIYMCIEHUE VYIJOB MEXAYy MpsIMBIMU H
IUIOCKOCTSIMHU, BBIYHMCICHHE pPACCTOSHUM OT TOYKM [0 IUIOCKOCTH, B II€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPIMHATHOIO METOa IIPU PELICHUN;

CBOOOHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C JIBUYKEHUEM B IIPOCTPAHCTBE, 3HATh
CBOWCTBA JIBUKECHUH;

BBIMOJHATh M300paXK€HUsST MHOTOTPAHHUKOB M TEJ BpallleHUs NpU MapajljeIbHOM
IIEPEHOCE, LIEHTPAJIbHON CUMMETPHUH, 3€pKaJIbHON CUMMETPHUHU, IIPH MIOBOPOTE BOKPYT
psIMOH, TipeoOpa3zoBaHus O00uS;

CTPOUTH CEYCHHSI MHOTOI'PAaHHUKOB U T€JI BpaIllEHHs: CeUeHUs IMINHpa (TapajuieIbHO
U MepIEHANKYIISIPHO OCH), CEYeHMsI KOHYyca (apasuleIbHble OCHOBAHUIO U MPOXOASIINE
yepe3 BEpIIMHY), CEYSHUsI 11apa;

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

JI0Ka3bIBaTh FT€OMETPUUECKHE YTBEPKICHUS;

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

pemaTh 3aJayd Ha J0Ka3aTelbCTBO MaTEMaTHYECKUX OTHONIEHHH W HaXOXJACHHE
reOMETPUYECKUX BEJIMYNH;

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

IPUMEHSTh TIOJYY€HHbIE 3HAHUS Ha TPAaKTUKe: CpPaBHUBATh, aHAIM3UPOBATh U
OLIEHUBATh PeabHbIE CUTYallUU, IPUMEHITh U3yYeHHbIEC MOHATHS, TEOPEMbI, CBOWCTBA
B IIpollecce IOMCKA pELIeHUsT MaTeMaTH4ecKu COOpPMYIUPOBAHHOM MPOOIEMBI,
MOJIEJIMPOBAaTh pealbHbIE CUTYaIlMH HA 3bIKE F€OMETPHUH, UCCIIE0BATh MOCTPOCHHbIE



MOJIEJM C UCIOJB30BaHUEM T'€OMETPUUYECKUX MOHSITHIM U TEOpeM, almapara anreopsl,
pelaTh IPaKTUYECKHUE 3aJa4l, CBA3aHHbIE C HAXOKIECHUEM I€OMETPUYECKUX BEITUYNH;
UMETh NMPeACTaBICHUS 00 OCHOBHBIX dTanax pa3BUTHs F€OMETPUH KaK COCTaBHOW 4acTU
dbyHaamMeHnTa pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuyecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM POBbLIE)
KoHTpoJbHbIe
n/n MPOrpaMMblI Bcero o0pa3oBaTesbHbIe pecypchl
padoTshI
http://school-collection.edu.ru/
1 BBeneHue B ctepeoMeTpuio 23 1
www.yaklass.ru
) B3anMHO€ pacoioyKeHue IPSIMbIX B 6 1 http://school-collection.edu.ru/
IIPOCTPAHCTBE www.yaklass.ru
3 [MapamienbHOCTh MPSIMBIX | TNIOCKOCTEH B g http://school-collection.edu.ru/
MIPOCTPAHCTBE www.yaklass.ru
4 [MeprieH AMKYIIIPHOCTD MPSIMBIX o5 http://school-collection.edu.ru/
TUTOCKOCTEH B MMPOCTPAHCTBE www.yaklass.ru
http://school-collection.edu.ru/
5 VYTibl 1 paccTosTHUA 16 1 .
www.yaklass.ru
http://school-collection.edu.ru/
6 MHororpaHHuKu 7 1 D
www.yaklass.ru
http://school-collection.edu.ru/
7 BekTopsl B mpocTpaHcTBE 12
www.yaklass.ru
8 [ToBTOpeHme, 06001IEHNE U CHUCTEMATH3AIUS 5 5 http://school-collection.edu.ru/
3HAHUH www.yaklass.ru
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



http://school-collection.edu.ru/
http://www.yaklass.ru/
http://school-collection.edu.ru/
http://www.yaklass.ru/
http://school-collection.edu.ru/
http://www.yaklass.ru/
http://school-collection.edu.ru/
http://www.yaklass.ru/
http://school-collection.edu.ru/
http://www.yaklass.ru/
http://school-collection.edu.ru/
http://www.yaklass.ru/
http://school-collection.edu.ru/
http://www.yaklass.ru/
http://school-collection.edu.ru/
http://www.yaklass.ru/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne ni/m KoHTpoJbHbIe
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoTshI
http://school-collection.edu.ru/
1 AHaUTHYECKass TEOMETPHS 15 1
www.yaklass.ru
) IToBTOpenue, 0600IIEHNE 1 15 1 http://school-collection.edu.ru/
CHCTEMATHU3ALINS 3HAHUI www.yaklass.ru
http://school-collection.edu.ru/
3 OO0BEM MHOTOTpaHHUKA 17 1 D
www.yaklass.ru
http://school-collection.edu.ru/
4 Temna BpamieHus 24 1 P
www.yaklass.ru
5 [Tnomaau MOBEpXHOCTU U 00BEMBI 9 1 http://school-collection.edu.ru/
KPYTJIBIX TEI www.yaklass.ru
http://school-collection.edu.r
6 ] — 5 1 ttp://school-collection.edu.ru/
www.yaklass.ru
5 [ToBTOpenue, 0000IICHNE U 17 ) http://school-collection.edu.ru/
CHCTEMATH3alAs 3HAHWI www.vaklass.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8



http://school-collection.edu.ru/
http://www.yaklass.ru/
http://school-collection.edu.ru/
http://www.yaklass.ru/
http://school-collection.edu.ru/
http://www.yaklass.ru/
http://school-collection.edu.ru/
http://www.yaklass.ru/
http://school-collection.edu.ru/
http://www.yaklass.ru/
http://school-collection.edu.ru/
http://www.yaklass.ru/
http://school-collection.edu.ru/
http://www.yaklass.ru/




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

KoanuecTBo 4acoB

No ni/m Tema YpoOKa KOHTpOJ‘IbHLIe I[aTa H3YyUYeHH s
Bcero
padoThI

OcHoBHbIE NpaBUiIa U300paKEHUS HA
1 PHUCYHKE IJIOCKOCTH, MapajlIebHbIX 1
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS cTepeoMeTpHUM: TOUKA, MpsMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHbBIE
2 IpaBuJia U300paKeHMsI Ha PUCYHKE 1
TUTOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsiTHst: mepecekaronecs MIOCKOCTH,
3 nepeceKaroIuecs npsimast ¥ II0CKOCTh; 1
MOJIYTIPOCTPAHCTBO
[TonsiTHst: mepecekaronecs MIOCKOCTH,
4 nepeceKaroIuecs npsiMast ¥ IIOCKOCTb; 1
HOJYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
5 IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIINX 00BEKTOB

MHororpaHHuKH, U300pakeHne
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1
HECYIIECTBYIOIINX 00OHEKTOB

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE

CJIICACTBHUA U3 HUX




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
cienctBus u3 HuX. CocoObl 3a1anus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs PSAMBIX U TIOCKOCTEH

10

H300pakeHre ceueHuil mupaMu/ipl, Kyoa
U [IPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIy4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU [IBETAMH

11

N306paxkenune ceueHuit nupamuibl, Kyoa
Y IIPU3MBI, KOTOPEIE IPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBaHyie NOCTPOSHHBIX CEUEHHM
pa3sHBIMU LIBETaMH

12

N3o06paxkenue ceueHuit nupamuibl, kyoa
Y IIPU3MBI, KOTOPEIE IPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepecedeHms
MOJYYEHHBIX TIOCKOCTEH.
PackpaimBaHie NoCTPOSHHBIX CEUEHHM
pa3sHBIMU [IBETaMHU

13

N300paxeHune cedeHuit mupamuibl, kKyoa
Y TIPU3MBI, KOTOPBIE TTPOXO/IAT Yepe3 X
pébpa. M3o0pakeHue nepecedeHus
MIOJIY4EHHBIX IIJIOCKOCTEH.




PackpamBanue nocTpoeHHbIX CEUEHUN
pa3sHBIMU LIBETAMH

14

15

16

Mertopa cnenoB Ui HOCTPOCHUS CEUEHUI

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHri MpSIMbIX U
IIOCKOCTEH

MeTton ciie1oB [UIsl IOCTPOSHUS CEUEHUI.

CBoiicTBa IepeceueHuil MPsIMbIX U
IJIOCKOCTEMN

17

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

18

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

19

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

20

21

[TocTpoenue ceyenwuii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX ‘—IepTe)Keﬁ " 3aI1UCh I1aroB
MIOCTPOCHHSI

[ToBTopenue manumerpuu: Teopema o
IPOTNOPLMOHATBHBIX oTpe3kax. [Tomodue
TPEYTOJIbHUKOB




22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX 4epTexax. Mctopus pa3BuTus
TJIAHUMETPUHU U CTEPEOMETPUH

23

KonTpoasHas padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

24

B3aumHoe pacnonoxenue npsiMbIx B
npoctpancTBe. CKpeluBaroIuecs
npsmele. [Ipu3Haky cKkpemuBaroImxcs
npsaMmeix. [lapamiensHblie npsMsie B
IIPOCTPAHCTBE

25

Teopema 0 CynieCTBOBaHMM U
€JMHCTBEHHOCTH IIPSIMOM MapasuieIbHON
JTAHHOM IPSIMOM, MPOXOAIIEH uepes
TOYKY IIPOCTPAHCTBA U HE JIeXkKaIeH Ha
JTAHHOM IpsiMOM. JIeMMa 0 nepeceueHnn
NapauIEIbHBIX MPAMBIX IIJIOCKOCTBIO

26

27

28

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

[TapanienbHOe IPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoekTupoBanus. M300paxeHne pa3HbIx
¢buryp B napajsiesbHON NPOEKIUU
lentpanpHas mpoekuus. Yromi ¢
COHAIIPaBJICHHBIMU CTOPOHAMU. YTOII
MEXy NPSAMBIMHU




29

3amayn Ha 10KA3aTEIbCTBO U
HCCIIEIOBaHNE, CBA3aHHBIE C
PacIOI0KEHUEM MPSAMBIX B IPOCTPAHCTBE

30

[ToHATHA: mapauIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
[apaJuIeIbHOCTH MIPSIMON U TNIOCKOCTH.
CBoiicTBa NapaJlyIeIbHOCTH NMPSAMOU U
IJIOCKOCTH

31

FGOMeTpI/I‘-IeCKI/Ie 3aJa44 Ha BBIYHMCICHUC
" A0Ka3aTcCjIbCTBO, CBA3aHHBIC C
NnapajiCJIbHOCTBIO MMPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

32

[TocTpoenue ceueHuns, MPOXOAAIIETO
yepe3 JaHHYIO NPSAMYIO Ha YepTexe U
MapajuIeIbHOTO IPYyroM npsamoi. Pacuér
OTHOUIEHUI

33

34

35

[TapannensHas TIpOEKIUs, TIPUMEHEHUE
JUISI IOCTPOEHUSI CEUeHUH KyOa U
napayuienenuneaa. CBoncTaa
napajureNienumne/1a U IpU3Mbl

[Tapannensubie miockoctu. [Ipuznaku
MapauIeIbHOCTU JBYX TIOCKOCTEH

Teopema 0 napaieIbHOCTH U
€TUHCTBEHHOCTH TIJIOCKOCTH,
MIPOXOIAILIEH Yepe3 TOUKY, HE
MPUHAJIEKALLYIO JTaHHOW TUIOCKOCTH U
CIEICTBUS U3 HEE

36

CBolicTBa napasuieabHbIX INIOCKOCTEN: O
NapauIeIbHOCTH MIPSIMBIX IIEPECEUEHUS




MIPU NIEPECEUCHUHN JIBYX MapaLICIbHBIX
MIJIOCKOCTEH TpeThe

37

CBoiicTBa mapaienbHbIX MIIOCKOCTEH: 00
OTpPE3Kax NapaJlICIbHBIX IMMPAMBIX,
3aKJIIOUYEHHBIX MEKy TapaIeIbHBIMUA
IUIOCKOCTSIMU; O IIEPECEUEHUH MTPSIMOM €
JBYMs ITapaJljIeIbHbIMU TJIOCKOCTSIMU

38

39

[ToBropenue: Teopema [ugaropa Ha
IUIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

40

CaolicTBa Ky0a U IPSIMOYTOJIBHOTO
napajenenunesa

41

42

43

44

Brruucnenue 1MH OTPE3KOB B Ky0Oe 1
IPSMOYTOJIBHOM TTapajuIeyenuIe/ie

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

[IeprieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHIUKYJIPHOCTH IIPSIMOMN U
IIJIOCKOCTH

Teopema o CylieCTBOBAaHUH U
€AMHCTBEHHOCTH MPSAMOM, MPOXOAALIeH
4yepe3 TOUKY IPOCTPaHCTBA U
NEPIEHIUKYJIIPHON K IIIOCKOCTU




[IimockocTH U NepneHIUKyIIpHbIE UM

4 IIPsIMbIE B MHOTOTPaHHHUKAX

46 [InockocTy U nepneHAUKYISIPHbIE UM
IpsIMblE B MHOTOTpaHHHUKaX
[IepieHauKYIIAp ¥ HAKJIIOHHASL.

47 [TocTpoeHue neprneHuKysapa u3 TOUYKU
Ha NPAMYIO
[TepnieHauKyIIAp ¥ HAKJIIOHHAS.

48 [TocTpoeHue neprneHuKysapa u3 TOUYKU
Ha NPAMYIO

49 Teopema 0 TpEX nepHneHAUKYIIIPax
(mpsimast 1 oOpatHas)

50 Teopema o TpEX nepHeHAUKYIApax
(mpsimast 1 oOpartHas)

51 YTroa MexIy CKpeluBaroIMMHCS
IPSIMBIMU
[Touck neprneHMKyIAPHBIX MPSIMBIX C

52 MOMOMUIBIO NEPIIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OproroHaibHOE MPOSKTUPOBAHHE
[Toctpoenue ceuenuii kyba, mpU3MBbI,

54 IPABWJIBHOM MUPaMU/IbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
[ToctpoeHue ceueHnit Kyda, MIpU3MBL,

55 IPABWJIBHOM MUPaMU/bI C TIOMOIIBIO

opTor OHaJILHOM MMpOCKINU




56

CumMmMeTpHs B IPOCTPAHCTBE
OTHOCUTEJIBHO II0cKoCTH. [InockocTu
CUMMETpPUI B MHOTOI'paHHHUKAX

57

58

59

[Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH KakK CIIEJCTBUE CUMMETPUU
[TpaBriIbHBIE MHOTOIpaHHUKH. Pacuér
paccTOsTHUM OT TOYKHU J0 IUNIOCKOCTH

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH

60

CriocoObI ONyCTUTh MEPIIEHAUKYIISAPHI:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPAMON

61

62

CnBur no HenapaJieabHOU MPSAMOH,
U3MEHEHUE PACCTOSHUN

Konrponbnas pabdora "B3anmuoe

pacIoI0kKEHUE NMPSAMBIX U INIOCKOCTEN B
npocTpaHcTae”

63

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

64

[ToBTOpEHME: YroI MEXIY
CKpCIIUBAOINUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

66

['eomeTpuyeckre METObI BEIYUCICHUS
yIiia MEXAY MPSIMbIMU B MHOTOIPaHHUKAX
JByrpannbiit yromu. CBOMUCTBO JIMHEUHBIX
YIJIOB IByTPAHHOTO yria




67

IlepnienquKyIspHBIE ITIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHINKYISIPHBIX
MIJIOCKOCTEM

68

[Ipu3Hak nepnesauKyJIsspHOCTH
IJIOCKOCTEH; TeOpeMa O NPSMOK
IIEPECEUYCHUS IBYX IIIOCKOCTEN
HEePHEHIUKYIISPHBIX TPEThEeH MIOCKOCTH

69

70

71

[IpsiMoyTonBpHBIN Mapauienenunesn; Kyo;
U3MEPEHHUs], CBOMCTBA IPAMOYTOJIbHOTO
napajuleenue1a

Teopema o nuaroHany NpsSMOYroJbHOTO
napaJuleIenuIe1a U CIEACTBUE U3 HeE

CTCpeOMeTpI/I‘leCKI/IC H IIPUKIIaTHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHbBIM
PacCIoJIOKEHUEM IIPAMBIX U IINIOCKOCTH

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
napajuieIbHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOTpaHHHKAX

73

[Tapa nmapaynenbHbIX IJIOCKOCTEN Ha
CKPEIIMBAIOIINXCS MPAMBIX, PACCTOSIHHUE
MEX1y CKPELUBAIOIIUMUCS PSIMBIMU B
MPOCTBIX CUTYAIUSIX

74

75

PaccrosiHre OT TOUKH 10 TIIOCKOCTH,
paccTosiHUe OT MPSIMON JI0 MIIOCKOCTH

Brluncnenue paccTosHUN MEXKITY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
IIOMOILBIO TIEPIICHAUKYIISPHOM INIOCKOCTH




TpéXrpaHHslid yroi, HepaBeHCTBa IS
TpexrpanHbIxX yriaoB. Teopema ITudaropa,

76 TEOpPEMbI KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAaHHOTO yria

77 DeMeHTHI chepruiecKoil reOMeTpuu:
reoJIe3NYECKUE JINHNUU Ha 3emiie

78 KonTponbnas pabota "Yrisl u
paccrosiHus"

79 Cucremaru3zaius 3HaHUNM "MHOrorpaHHUK
U €ro 3JIeMEeHTHI"

80 ITupamupa. Buasl nupamun. [paBuiibHas
nupamuia

81 [Tpusma. [IpsiMast U HAKJIIOHHAS TIPU3MBL.
[IpaBunbHas npusma

82 [IpssMo#t mapasnenenunen,
OpSMOYTOJIbHBIN Mapasuienenunesn, Kyo

83 Boinykible MHOrorpanHuku. Teopema
Ditnepa
Beinyknbie MHOrorpanauku. Teopema

84 Oiintepa. [IpaBriibHBIE M TOTYIPABUIIBHBIE
MHOTOTPaHHUKHU

85 KonTtponbHas padota "MHororpaHHUKT"

86 [TonsiTve BeKTOpa Ha MJIOCKOCTH U B
MIPOCTPAHCTBE

87 CymMma BEKTOpOB

88 Pa3zHocTb BekTOpOB

89 [TpaBumno mapasienenurena




90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Paznoxenne BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JICXKAIIUX B OJTHOU 1
TUIOCKOCTH
92 CkansipHO€ NMPOU3BEICHHE 1
93 Brruucnenue yria Mexay BEKTOpaMu B 1
POCTPAHCTBE
94 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
99 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
100 HToroBast KOHTpOJIbHAsA paboTa 1
101 Wrorosas koHTposibHas paboTa 1
102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoanuecTBo 4acoB

Ne i/ Tema ypoka KonrpoJjbHbie Jdara uzyyenus
Beero padoThI

[ToBTOpenue tems! "KoopauHarst

1 BEKTOPA Ha IUIOCKOCTH U B 1
npocTpaHcTBe"

) [ToBTOpenue tems! "CxkanspHoe 1
IIPOU3BEIEHUE BEKTOPOB"

3 IToBTOpeHue TeMsl "Brruncinenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"

4 [ToBTOpeHue Temsl "YpaBHEHHE NIPAMOI, 1
MPOXOJIAIIEH Yepe3 ABE TOUKH"

5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax

5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTpE3Kax

7 BekropHoe npousseneHue 1

3 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IpOrpaMMHUPOBaHKE

9 JIuHeliHbIE HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHUE

10 AHaTMTHYECKHE METO/IBI pacyéTa yria 1
MEX1y IPSIMBIMH B MHOTOI'PaHHUKAX

11 AHaTMTHYECKHE METO/IBI pacyéTa yria 1
MEXy TNIOCKOCTSMU B MHOTOTpaHHHUKaX

12 ®opmysa pacCTOSHUS OT TOUKH J10 1

IMJIOCKOCTU B KOOpAHUHATAX




13

14

Haxoxnenue paccTosHUN OT TOYKH 10
MIJIOCKOCTH B KyOe

Haxoxnenue paccTosHUN OT TOYKH 10
MJIOCKOCTH B TIPABUIIBHON MUPAMU/IS

15

16

17

KonTtponbHas pabora "AHanurudeckas
reoMerpust"

CedeHnss MHOIOIpaHHUKOB: CTaHJapTHBIE
MHOT'OI'PaHHHUKH

CedeHusi MHOTOTPAaHHUKOB: METO/T
CIIEOB

18

CequI/m MHOFOFpaHHI/IKOBI CTaHIlapTHI)Ie
IJIOCKOCTH, MIEPECEUCHUS MPAMBIX U
IJIOCKOCTEN

19

20

HapanﬂeanHe IMPpAMBIC U IIJIOCKOCTH:
napaajaCJIbHbIC CCUCHUS

[TapannenbHble TPsAMBIE U IUNIOCKOCTH:
Pacy€T OTHOLIEHUN

21

[TapannenpHbIe TPAMBIE U TUIOCKOCTH:
YTJIBI MEKTY CKPEIIMBAIOIIUMUCS
MPSAMBIMHA

22

[lepnenauKyIsIpHBIE TIPSIMBIE U
IJIOCKOCTH: CTaHIAPTHBIE MAPBI
NEePNEHANKYIISPHBIX IUNIOCKOCTEN U
IPSIMBIX, CHMMETPUH MHOTOI'PAHHUKOB

23

24

[lepneHuKyIsIpHBIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEePIEeHIUKYIIpax
[lepnenuKynsipHbIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOTOTpaHHHUKaX




25

26

27

[ToBTOpEHME: TIOIIAAN
MHOT'OYTOJILHUKOB, ()OPMYITBI JJIsI
TIonIaiel, cooopakeHus moa00us

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJIbHUKOB, ()OPMYJIBI JJIs
TJI0IIA e, COOOpaKEHUS 1O 100U

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, ()OPMYJIBI AJIs
TJI0IAJIEH, COOOpaKEHHUS 1O 100U

28

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUTOIIAAN TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs 1O 100Mst

29

30

31

[Tnomaau ceueHNit MHOTOrPaHHUKOB:
IUI0LIAa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1O 100Ut
Konrponsnas pabora "[ToBropenue:

MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBHOTO
napaJsenenuneaa

32

33

34

3anaun 00 yABOEHUHU Ky0a, 0 KBajpaType
Ky0a; 0 TPUCEKIUH yIiia
CrepeomeTpuyecKHe 3aJauu, CBI3aHHbIC
¢ 00bEMOM IIPSIMOYTOIBHOTO
napaJieNenuneaa

[Ipuxnagueie 3a1a4n, CBI3aHHBIE C
BBIUKCIICHHEM 00BbEMA MPSIMOYTOIEHOTO
napajuiesienuIe1a

35

O0BEM TIPSIMON PU3MBI




36

37

CrepeoMeTpuuecKkue 3aJauu, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOi
MIPU3MBI

[Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSAMOI TPU3MBI

38

Brrunciienne 0065EMOB TEII C IIOMOIIBIO
onpeaenéuHoro uarerpaita. O0bpém
HAKJIOHHOM MPU3MBI

39

40

41

Borunicnenue 00bEMOB TeN ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oopém
MAPaMU/IbI

®opmyna 00bEMa MUPaAMUIBI.
OTtHoleHNe 00bEMOB TUPAMU/I C OOIIIUM
YIIIOM

dopmyna 00bEMa MUPaMHIBL.
OTtHomeHne 06beMOB MUPAMUJL C OOIIUM
YIII0M

42

CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC
¢ 00bEMaMM HAKJIOHHON MPU3MBI

43

44

45

CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC
¢ 00bEMaMM MUPaMH/IbI

[Ipuknanueie 3apaun mo Teme "OOBbEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM HAKIIOHHON
MIPU3MBI

[Ipuknanueie 3aaaun mo Teme "OOBEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46

[Tpumenenue o0bEMOB. Boruncienue
PacCTOSHUA 10 IIIOCKOCTH

47

KonTtponbHas padora "O0béM
MHOTOTrpaHHHKaA"




48

49

[{ununaapuyeckas MOBEPXHOCTb,
o0pa3yromue HUIHHIPUYECKON
MOBEPXHOCTHU

Humuaap. [psmoit KpyroBoi HUIHHAP.

[Tnomaae MOBEPXHOCTH IIUIMHAPA

50

Konunueckast moBepxHOCTh, 00pasyromiue

KOHU4ecKol nosepxHoctu. Konyc

51

52

Ceuenune KOHYCa IIJIOCKOCTBIO,

Hapanneanoﬁ IIJIOCKOCTH OCHOBaHHA

VYceuénnslit konyc. M300paxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB

53

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa

54

55

56

[Tnomans 60KOBOI MOBEPXHOCTU U
IIOJIHOM ITOBEPXHOCTH KOHYyCa

CrepeoMeTpuueckre 3aauu Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUYECHUHN IIMIUHIPA,
KOHYca

CrepeomeTpryuecKkue 3aa4u Ha
JI0KA3aTEeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUYCHUH IIVIIHHIPA,
KOHyca

57

[IpuknagHeie 3a1a4u, CBSI3aHHBIE C
LWIMHAPOM

58

59

[IpuknagHeie 3a/1a4u, CBSI3aHHBIE C
UWIAHAPOM

Cdepa u map




60

61

62

[Tepeceuenwue cdepbl u mapa ¢
iockocTrio. Kacanue mapa u chepbl
IUIOCKOCTBIO. B 1 n300pakenue mapa

[lepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By 1 n3o0paxeHnue mapa

Ypasnaenue chepsl. [Lnomans chepst u
e€ yacrei

63

64

65

66

Cummerpus cdepsl 1 mapa

CrepeoMeTpuueckue 3aauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEPOH U 1MapoM,
MIOCTPOECHUEM UX CEYEHUM MIIOCKOCTHIO

CrepeoMeTpuueckue 3aa4u Ha
JTI0OKa3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOEHUEM UX CEUEHHUM MIIOCKOCTHIO

[IpuknagHeie 3a1a4n, CBA3aHHBIE CO
cdepoii u mapom
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[ToBTOpEHME: OKPYNKHOCTH HA TUIOCKOCTH,
BBIYHCIICHHS B OKPY>KHOCTH,
CTaHJapTHBIC TTOA00US

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpallICHUSA
U MHOT'OI'paHHUKOB

3anaun no teme "Tena ¥ MOBEPXHOCTH
BpalueHus"
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3agaun o Teme ""Tena U MOBEPXHOCTH
BpaieHus"
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KontponbHas padora "Tena u
MOBEPXHOCTHU BpalieHus"
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O06Beém munuHapa. Teopema 06 00bEME
HPSIMOTO ITUJIHHIPA

Brruncnenre 06bEMOB Tell C TOMOIIBIO
onpenenéHHoro uaterpaiga. Oobém
KOHYycCa
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TTnowmanu 00KOBOI U IOJIHONU
MOBEPXHOCTH KOHYCa
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CrepeomeTpuuecKkue 3a/1a4u, CBI3aHHbIC
C BBIYUCIICHUEM 00BEMOB IIIIUHPA,
KOHYycCa

[Tpuknagueie 3agaun 1Mo Teme "OO0BEMBI
Y TJIOIIaAu TOBEepXHOCTEH Ten"

77

78

79

O0BEM 11apa U MapoOBOTO CEKTOPA.
Teopema 06 00bEme mrapa. [Tnomans
chepsl. CTepeomMeTpruyecKre 3a1auu,
CBSI3aHHBIC C BEIYMCIICHUEM 00BEMOB
rapa, mapoBOTro CETMEHTa U IIapOBOTO
CEeKTopa

[Tpuxnanueie 3ana4yn o Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa U
wiomaapio chepsl. COOTHOIIECHUS
MEXy IUIOIASIMU TIOBEPXHOCTEN U
00BEMaMHU ITOOOHEIX TEI

[TomoGHbBIE Tena B IPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100Uu.
CrepeoMeTpuuecKkue 3aauu, CBSI3aHHbIE
C BBIYUCIICHHEM 00BEMOB TET U
MJI0IIAaIe TOBEPXHOCTEN
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KonTtponpHas padora "[1nomaau
MOBEPXHOCTH M 00BEMBI KPYTJIbIX TEn"
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JIBM>KeHUs MPOCTPAaHCTBA.
OrobOpaxkenus. [IBUKeHUS U PAaBEHCTBO
¢uryp. OGmmue cBOHCTBa IBUKEHUI

Buapl nBrkeHUi: mapauiebHbIMA
MEPEHOC, LIEHTPaJIbHAs CUMMETPHS,
3epKajbHasi CUMMETPHS, IOBOPOT BOKPYT
IpsAMOi

[IpeoOpazoBanus nomoous. [psmas u
cdepa Ditnepa
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FGOMeTpI/I‘-IGCKI/Ie 3aaa4u Ha MIPUMCHCHUC
JABUXXCHUA

KoHnTtposbHas padota "BekTopsl B
npocTtpaHcTBe"

O6o6matomee moropenue 11 moHsTHI
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"TTapaniensHOCTh NPSAMBIX U IIOCKOCTEH
B IIpOCTpaHcTBe"

Ob6o6maromee noropenue 11 nonsTuit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"BexTopsl B mpocTpaHcTBe"

O6o06matomee moropenue 11 moHsTHIt
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUM:
"BexTops!l B mpocTpaHcTBe"
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O6o06matomee moTopenue 11 moHsTHIt
¥ METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTHU3allis 3HAHUM:
"O6beM MHOTOTrpaHHUKA"
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O6o06matomee moropenue 11 moHsTHI
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"O0beM MHOTrOrpaHHuka"

O6o6matomee moropenue 11 moHsTHi
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"TTnomany MOBEPXHOCTU U O0BEMBI
KpYyIJbIX Ten"

O6o6matomee moropenue 11 moHsTHI
U METoJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"Ilnomany MOBEpXHOCTU U 0OBEMBI
KpYyIJbIX Ten"

Hrorosas KOHTPOJIbHaA pa60Ta
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Wrorosas koHTposibHas paboTa
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[ToBTOpenue, o6odIIeHNE 1
crucTeMaTu3alus 3HaHUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYyKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

Hcropus pa3BuTus CTepeoMETpUH Kak
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPHUH KaK
HAyKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




HcTopus pa3BUTHS CTEPEOMETPUH KaK
99 HAyKH U €€ poJib B Pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT I

HcTopus pa3BUTHS CTEPEOMETPUH KaK
100 HAyKH U €€ poJib B Pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT I

HcTopus pa3BUTHS CTEPEOMETPHUH KaK

HAayKHU U eé PpOJIb B pa3BUTHH
COBPCMCHHBIX MHXXCHCPHBIX U
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KOMITBIOTCPHBIX TEXHOIOT U

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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