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MNOACHUTEJIBHASA 3AIINCKA
HOEJU U3YYEHUS YYEBHOI'O KYPCA

I'eomerpus siByseTCs OAHUM U3 0a30BBIX KypCOB HA YPOBHE CPEIHEro 00Iero o0pa3oBaHus, Tak Kak 00ecreynBaeT
BO3MOXHOCTb M3y4YCHHUS TUCHUIUIMH ECTECTBCHHOHAYYHOM HAIMpPaBICHHOCTH U MPEIMETOB T'YMAaHHUTAPHOIO LIHKIIA.
[TockobKy JTOrMYECKOe MBIILUICHHE, (JOPMUPYEMOE TIPH U3YUYCHUU O0YYarOIIMMUCS TOHATUHHBIX OCHOB T'€OMETPHH, MPHU
JI0Ka3aTEIhCTBE TEOPEM U MTOCTPOCHHUH IENOYKU JIOTUYECKUX YTBEPIKACHUM IIPU PEIICHUY TEOMETPUIECKIX 3a7a4, YMCHHUE
BBIJIBUTATh U OMIPOBEPTATh TUIIOTE3bI HEMOCPEICTBEHHO HCIIONB3YIOTCS MPH PEIICHUH 33/1a4 €CTECTBEHHOHAYUYHOTO IIUKJIa, B
YacTHOCTH (PU3HYECKHX 3a/1ad.

Lenb ocBoeHUS MporpaMmbl yueOHOro kypca «I'eomerpus» Ha yriryOlIEHHOM YPOBHE - Pa3BUTHE HHIUBUIYaTbHBIX
CHoCOOHOCTEH 00YyYaroIMXCsl MPU H3YYSHUHM TEOMETPUH, KaK COCTABIISIIOIIEH mpeaMeTHoW obnactu «MaTemaTtuka u
nHpopMaTHKa» uepe3 00ecleUeHre BO3MOXKHOCTU NMPHOOPETEHHS M HCIIOJIb30BaHUS 0oJiee IIyOOKHMX TNeOMETPUYECKUX
3HAHUW M JEHCTBHI, CEU(UYHBIX TEOMETPUH, U HEOOXOIMMBIX IS YCICHUIHOrO Mpo(ecCHOHATBLHOIO 00pa3oBaHUs,
CBSI3aHHOTO C MCIOJIb30BAHUEM MaTEMAaTHKH.

[IpuopuTeTHBIMU 3aJladaMU Kypca FeOMETPUU Ha yriIyOJaE€HHOM YPOBHE, PACIIUPSIONUMH M YCHIIMBAIOIIUMU KYPC
0a30BOr0 YPOBHS, ABJISIOTCS:

* pacIIMpeHUe IPEACTABICHHS O TEOMETPUHU KaK 4aCTH MUPOBOH KyJbTYPhl U (JOPMUPOBAHUE OCO3HAHMUS B3aUMOCBS3H
TEOMETPHUH C OKPYKAIOIIIM MUPOM;

* (bopMupoBaHHe HPEACTABICHHUS O MPOCTPAHCTBEHHBIX (PUIrypax KaK O BaKHEHIIMX MaTeMaTHUYECCKHUX MOJIEIX,
TTO3BOJISIIONITUX OMUCHIBATh M M3yUaTh Pa3HBIC SBJIICHUS OKPYXKAIOIMIEro MUpPA; 3HAHWE MOHATHIHHOTO aImapaTa 1Mo pa3ieny
«CTepeoMeTpusiy MIKOIBHOT'O Kypca T€OMETPUH;

* (opMupoBaHHE yMEHHUs BIAaJCTh OCHOBHBIMH IOHSATHSIMH O IIPOCTPAHCTBCHHBIX (DUIYpax W HX OCHOBHBIMHU
CBOWCTBAaMU; 3HAHUE TeopeM, GOPMYJI M YMEHUE MX IIPUMCHSITh; YMEHUS JOKA3bIBATh TEOPEMBI M HAXOJUTh HECTaHIAPTHBIC
CIIOCOOBI pemIeHns 3a1a9;

* (opMUpOBaHHE YMEHHUS DPACIO3HABATh HA UYEPTEXKaxX, MOACIAX M B PEaTbHOM MHPE MHOTOI'DAHHHKH M Tela
BpAIIeHUS; KOHCTPYHPOBATh T€OMETPUIECKUE MOJICIIH;

* (opMHUpOBaHME TIOHMMAHHUS BO3MOXXKHOCTH aKCHOMATHYECKOTO TIOCTPOCHHUS MaTEMATHYECCKUX  TEOPHH;
(hopMupoBaHUE TOHNMAHHS POIA AKCHOMATHKH TTPH TPOBEIEHUH PACCYX ACHU;

* (opMHpoBaHHE YMEHHs BJIAJETh METOJAMH JOKa3aTelbCTB M AITOPUTMOB PEIICHUS; YMEHHS WX NPUMEHSTbH,
MPOBOIUTEH TOKAa3aTENbHBIE PACCYXACHUS B XOAE pEIeHHS CTEePeOMETPHUECKHMX 3alad U 3a]ad C MPaKTHYECKHM
comepkanneM; (GOPMUPOBAHKE IPEACTABICHUS O HEOOXOMUMOCTH JIOKA3aTEeILCTB NMPH OOOCHOBAHUH MAaTEMaTHIECKHUX
YTBEPXKACHUH U POITM aKCHOMATHKH B MIPOBEIACHUN JeTyKTHUBHBIX PACCYK/ICHHIA,

* pa3BHTHE W COBEPIIEHCTBOBAHWE WHTEIUIEKTYAIbHBIX W TBOPYECKHMX CIIOCOOHOCTEH  OOydJarommxcs,
MMO3HaBaTeIbHON aKTHBHOCTH, HCCIIEIOBATENHCKIX YMEHNUN, KPUTHIHOCTH MBIIIUIEHUS, HHTEpeca K U3yUEHUIO0 TeOMETPHUH;

* (opmupoBaHue (PYHKIIMOHATHHON TPaMOTHOCTH, PENIEBAHTHONH T'€OMETPHH: YMEHHS PACIIO3HABATH IPOSBICHUS
T€OMETPUIECKHUX MOHATHN, 00BEKTOB U 3aKOHOMEPHOCTEH B PeabHBIX JKU3HEHHBIX CHTYAIMSIX W TIPHU W3YYEHUH APYTHX
Y49eOHBIX TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEHW, MOJAEIHPOBAHUS pEaJbHBIX CHTYAIH,
WCCIIeJIOBaHUS MTOCTPOSHHBIX MOJIENel, MHTEPIPETAINH ITOTyYeHHBIX PE3YIbTaTOB.

OcHoBHBIE copepxaTenbHble JuHUU Kypca «['eomerpum» B 10—11 knaccax: «lIpsiMple U MIIOCKOCTH B
MPOCTPaHCTBE», «MHOTrOrpaHHuKN», «Tema BpamieHus», «BeKTopel M KOOpAMHATHI B IMPOCTPAHCTBE», «/[BMXKEHHS B
MIPOCTPAHCTBEY.

CdopmynmupoBanHoe B DemepanbHOM TOCYyIapCTBEHHOM 00pa30BaTElbHOM CTaHJApTe CPEeTHEero OOIIero
o0pa3oBaHUs TPeOOBaHUE KYMETh ONEPUPOBATH OHSATHIMIY, PEJIEBAHTHBIX TEOMETPHH Ha YTITyOIEHHOM yp OBHE O0yUCHHUS
B10—11 kmaccax, OTHOCHUTCS KO BCEM COJIEPIKATENLHBIM JIMHHUSIM y4eOHOr0 Kypca, a (HOpMUPOBaHUE JIOTMYECKUX YMEHHI
pacnpenensercs He TOJNBKO IO COJepXaTelbHbIM JIMHUASAM, HO W O romam oOyueHus. CopepikaHue o0O0pa3oBaHU,
COOTBETCTBYIOIIICE MPEIMETHBIM pe3ysibTaTaM ocBoeHus [IpumepHOl pabodeil mporpaMMel, pacnpeienEHHBIM 10 TOAaM

06y‘IeHI/I$I, CTPYKTYPHUPOBAHO TAKUM 06pa30M, 4TOOBI KO BCEM OCHOBHBIM, NPUHIOUIIAAJIBHBIM BOIIpOCAM 06y‘IaIOH_II/I€C$I
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06paHIaJ'H/ICI) HEOOHOKPATHO. OTO IO3BOJISAET OpraHn30BaTh OBJAJCHUC TCOMCTPUYCCKMMU TMOHATHAMH H HaBbIKAMHU

mocjaeaA0BaTCIIbHO U MTOCTYIIATCIIBHO, C CO6J'IIOI[6HI/IGM npuHOUIIa TPEEMCTBCHHOCTH, 4 HOBBIC 3HAHUA BKJIOYATh B O6IIIy}O

CUCTCMY I'€OMCTPHUYCCKUX HpeI[CTaBJ'ICHI/Iﬁ 06y1{a101111/1xc;1, pacmmpgaa u yl"ﬂy6ﬂ$1$[ eé, o6pa3y$1 IMPOYHBIC MHOKCCTBCHHBIC

CBs3H.

Hepexon K U3YUYCHUIO TCOMCTPHUU Ha yr‘J'Iyﬁ]'[éHHOM YPOBHE ITO3BOJISACT:

- €031aTh YCIIOBHS s AU QepeHInanui 00ydeHu s, TOCTPOSHUS WHIANBUYyaIbHBIX 00pa30BaTEIbHBIX MPOTrPAMM;

obecreuuTh yriyOnéHHOE U3yUYeHHn e TEOMETPUY KaK COCTABIISIFOIIEH yaeOHOro mpeaMera «MartemaTikay;

- TOATOTOBUTH OOYYAIOIIMXCS K MPOAOIKEHUIO M3YYEHHUS MaTeMaTHKH ¢ y4€ToMm BbeIOOpa Oymymiel mpodeccuu,

obecrieunBasi IPEEMCTBEHHOCTh MEXK/Ty OOIIMUM H MPOPeCcCHOHATBHBIM 00pa30BaHHEM.

MecTto y4eOHOT0 Kypca B y4eOHOM IUIaHe

B YueOHOM 1u1aHe Ha u3yueHue yriy0néHHoro kypca reomerpuu B 10—11 kiaccax oTBoAMTCS HE MeHee 3 yueOHbIX

YacoB B HEJIENIO B TEUCHUE KAXKAOr0 rojia 00y4eHusi, BCEro 3a JiBa roja o0ydeHusi — He MeHee 204 yueOHBIX 4acoB.

Ilnanupyemble npeaMeTHbIE pe3yJbTaThbl ocBoeHus1 IlIpumepHoii padoueii mporpaMmsl (Mo roaam

00yueHmust)

Ocpoenue yueOHOro Kypca «['eoMeTpus» Ha YpOBHE CpeAHEro o0IIero o0pa3oBaHus T0HKHO

o0ecreuynBaTh JOCTIKEHHE CIIEAYIONINX MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB!

10 k1ace

CB00OIHO OIIEpUPOBATH OCHOBHBIMU ITOHATUSAMH CTEPEOMETPUH IIPU PELLICHUH 3a/1a4 U IPOBEIEHUH MaTeMaTHIECKUX
paccyxaeHuM.

IIprMeHATh aKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX NP PELIEHUN I€OMETPUUYECKUX 3a1a.

KnaccugunupoBaTh B3aMMHOE paclioioKeHUe MPSIMbIX B IPOCTPAHCTBE; INIOCKOCTEH B IPOCTPAHCTBE; MPSIMBIX U
IUIOCKOCTEN B ITPOCTPAHCTRE.

CB00OOIHO ONEpUPOBATH OHSITHAMH, CBA3aHHBIMU C YIJIaMH B IPOCTPAHCTBE: MEXKAY NMPSIMBIMU B IIPOCTPAHCTBE;
MEXKIY NPSAMOI U IIOCKOCTBIO.

CB00OOIHO ONEPUPOBATH IOHATHUAMH, CBA3aHHBIMH C MHOI'OI'PAHHUKAMH.

CB00OIHO pacmo3HaBaTh OCHOBHBIE BHIbI MHOTOTPAHHUKOB (MIPU3Ma, IMPaMUa, IPSMOYTOIbHBIN Hapajienenune],
Ky0).

KnaccudumnmpoBats MHOTOTpaHHUKH, BEIOUPAst OCHOBAHUS IS KIIACCU(DUKAITUTL.

CB00OIHO ONEpUPOBATH OHSITUAMH, CBA3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB IIJIOCKOCTBIO.

BeimonuaTh napaiienbHoe, HEeHTPaIbHOE U OPTOrOHAIBHOE MPOESKTUPOBAHUE (DUTYP Ha IIOCKOCTD; BBIMOIHSTD
n300pakeHus GUTYpP Ha TUIOCKOCTH.

Crpouth ceyeHrss MHOTOTPAHHUKOB Pa3IMYHbIMU METOJIaMH, BHITIOIHSATH (BBIHOCHBIE) IVIOCKHE YEPTEXKH U3 PUCYHKOB
MIPOCTHIX 00BEMHBIX (QUTYP: BUI CBEPXY, COOKY, CHH3Y.

BbruucnaTs muromany noBepXHOCTE MHOTOTPaHHUKOB (TIpHU3Ma, THUpaMHJia), TEOMETPUUYECKUX Tel C IPUMEHEHHEM
hopmy.

CB00OOHO OIEpUpPOBATh MOHATUSIMU: CAMMETPHS B IPOCTPAHCTBE; LEHTP, OCh U INIOCKOCTh CUMMETPUH; LIEHTP, OCh U
IUIOCKOCTh CUMMETPUH (UTYPBHI.

CB00OIHO ONEpUPOBATH OHSITHUAMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOPAWHATAM B IIPOCTPAHCTBE.

BbImonHaTh nefcTBUA HaJ BEKTOPAMHU.

PemaTs 3a1aun Ha AOKA3aTENHCTBO MATEMATUYECKIX OTHOIICHUN M HAXOXKICHUE T€OMETPUYECKUX BETUYNH, TPUMEHSIS
W3BECTHBIE METO/IBI ITPH PEIICHUH MAaTEMAaTHYECKUX 3aa4 HOBBILIEHHOT'O U BEICOKOT'O YPOBHSI CJI0KHOCTH.
[IpumenaTs mpocTellMe MPOrpaMMHBIE CPEACTBA M DJEKTPOHHO-KOMMYHHKALMOHHBIE CHUCTEMBI MpPH DPELICHUH

CTEpEOMETPUUYECKUX 3a/1ay. 3



UzBnekats, mpeoOpa3oBEIBATh U MHTEPIPETUPOBATh HHPOPMALIUIO O NPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (PUTypax,
MIPEACTABIIEHHYIO HA YEPTEXKAX U PUCYHKAX.

IIpuMeHATH MONy4YEHHBIC 3HAHUS HA IPAKTUKE: CPABHUBATh U AaHAIW3UPOBATH pEAIbHBIC CUTYyallUH, IPUMEHSTH
W3y4YCHHbIC MOHATHSI B MpOLECcCe TOMCKA PEelIeHUs MaTeMaTH4ecku chOpMyIMPOBaHHOM MPOOIEMbl, MOJCTUPOBATD
peanbHble CUTyallMd Ha SI3bIKE FEOMETPUM, UCCIEAO0BATH IIOCTPOEHHBIE MOJENIU C UCIOIb30BAHUEM I'E€OMETPUYECKUX
MOHSATHI M TeopeM, amnmnapara anreOpbl; pelaTh MPaKTHUYECKUE 3a/1a4, CBSI3aHHBIE C HAXOXKICHUEM T'eOMETPUIECKUX
BEJIMYMH.

Wmers mpencraBneHnsi 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPHM KaK COCTaBHOM 4acTH (yHIaMEHTa pa3BUTHS

TEXHOJIOTUH.

11 kaace

CB00OOTHO OIEepHUPOBATh MOHSTUSMH, CBSI3aHHBIMHU C IIMJIHHIPUYECKON, KOHWYECKON U c(hepUIeCKON MOBEPXHOCTSIMU;
OOBSCHATH CIIOCOOBI TIOTYYESHHUS.
OnepupoBaTh MOHATUSMH, CBSI3AaHHBIMHU C TEJIAMH BPAIICHUS: IWIMHAPOM, KOHYCOM, c(hepoii 1 ImapoM.

PacriosnaBath Tenna BpaieHus (LUIHHID, KOHYC, chepa U 1ap) U 00BICHITH CIIOCOOBI TIONMYYCHHUS Tl BpalllCHUs.
KnaccugunmpoBaTh B3anMHOE pacronokeHue chepbl U TIOCKOCTH.

BeMucnaTe BENUYHHBI DJIEMEHTOB MHOTI'OTPaHHUKOB MW TCJI BpaIlCHUS, 00BEMBI U Iomaaun HOBerHOCTeﬁ
MHOT'OT'PpaHHUKOB U TEJI BpallICHUA, TCOMETPUICCKUX TEI C IPUMCHECHUEM Q)OpMy.TI.

CBO6OHHO OIncprupoBaTb IMNOHATHUAMH, CBA3AHHBIMHU C KOM6I/IHaHI/I$[MI/I TEJ1 Bpall€CHUA W MHOI'OI'PaHHHKOB!:
MHOTOTPaHHHUK, BIIMCAaHHBIM B cepy M ONMUCAHHBIA OKONO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJO
BpallEHHUS.

BBIUUCIATE COOTHOIICHHS MEXTY TIIOMIAJSIMUA TOBEPXHOCTEH 1 00bEMaMH MOJIOOHBIX TeEl.

N300paskath u3ydaeMbie (GUTYPhI; BHIIOIHITH (BBIHOCHBIC) INIOCKUE YEPTESIKU M3 PUCYHKOB IPOCTHIX 00HEMHBIX (DUTYD:
BHJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TeJl BPAIICHHS.

WzBnekatsh, MHTEPIPETUPOBATH U MPEOOPA30BBIBATH HHPOPMAIIUIO O TIPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (PHUTypax,
MPEICTABICHHYIO HAa YePTEKaX U PUCYHKAX.

CB00OTHO OTIEPHPOBATH ITOHSATHEM BEKTOP B IIPOCTPAHCTBE.

BhIMonHATh orepanuy HaJl BEKTOPAMHU.

3amaBaTh IUIOCKOCTh YPaBHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

PemaTh reoMeTpuieckue 3a71a4i Ha BEIYMCIICHUE YTTIOB MEX]TY TIPSMBIMHU | TUTOCKOCTSIMU; BBIYHCIICHUE PACCTOSIHUN OT
TOYKH JI0 TUIOCKOCTH; B TI€JIOM, HA IIPUMEHEHUE BEKTOPHO-KOOPINHATHOTO METOJIa TIPH PEIICHUH.

CB00OJTHO OTIIEpUPOBATH TIOHATHSIMH, CBI3aHHBIMH C JIBUKCHUEM B TIPOCTPAHCTBE; 3HATH CBOMCTBA JIBIDKCHUH.
BBITOJTHATH N300paXKEHUSI MHOTOTPAaHHUKOM U Tl BPAIllCHHs TP NMapaijIeIbHOM NIepeHOCe, [IEHTPAILHONW CUMMETPHH,
3epKabHONH CHMMETPHH, TIPH TOBOPOTE BOKPYT MPSIMOIA; MpeoOpa3oBaHus MOI00uS.

CTpouTh ceueHHs MHOTOIPAaHHHUKOB W TEN BpAICHHS: CCUCHHS HWIMHApA (MapaieibHO U MEePIEeHANKYISPHO OCH),
CeUeHHUs KOHYca (MapauielbHOe OCHOBAHUIO U TIPOXOJISIIee Yepe3 BEpIINHY), CCUCHUS 1apa.

Hcnonk30BaTh METOIBI MTOCTPOCHUS CEUCHUIN: METO/I CIISIOB, METO/I BHYTPEHHErO MPOCKTUPOBAHMS, METOJT ITepeHOoca
CeKyIlel MIOCKOCTH.

Jloka3bIBaTh TEOMETPUUECKUE YTBEPKICHHUSL.

[MpuMeHsaTh TeOMeTpUUecKre (AKThI U PEIICHUST CTEPEOMETPHUECKHUX 3a71a4, MPEANOIaralonuXx HeCKOIbKO IIAaroB
peIlIeHHUS, CITH YCIIOBHSI TPUMEHEHUS 3a/1aHbI B SIBHOW U HEIBHOU (opme.

PeraTh 3a1aun Ha J0KA3aTENBCTBO MATEMATHUYECKUX OTHONICHUN M HAXOXKICHHE T€OMETPUYCCKUX BEITUYKH.
[IpuMeHsATs IpOrpaMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHHUKAITMOHHBIE CHCTEMBI ITPH PEIISHUH CTEPEOMETPUIECKUX
3a/ad.

[IpuMeHsATs, TIOMYYCHHBIE 3HAHUS HA MPAKTHKE: CPaBHUBATh, aHAJIM3UPOBATh M OIEHWBATH peajbHbIC CHTYAIIWH;
MPUMEHATh W3yYEHHBIC TIOHSATHUS, TEOPEMbI, CBOMCTBA B TIPOIECCE IOWMCKA pEIIeHWs MaTeMaTHYEeCKU

C(I)OpMy.TIHpOBaHHOfI HpO6J'ICMLI, MOJCIIMPOBATHL PCAJILHBIC CUTYAllUN HA A3BIKEC TCOMETPUHU, UCCIICAO0BATh TOCTPOCHHBIC
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MOZCIN C UCIIOJIB30BAHHUEM I'€OMETPHUICCKUX MHOHATUN U TCOpPEM, arimapaTta aJir C6pI)I; peluiaTh MPAKTUYCCKUC 3a/1a4u,
CBA3aHHBIC C HAXOKACHUCM I'COMCTPUUYCCKUX BCIIMYNH.
® HmMmers npeaACTaBJIICHUA 00 OCHOBHBIX 3TaIax Pa3BUTUA T'COMETPUU KaK COCTaBHOM YacCTH q)yHHaMeHTa pa3BUTUA

TEXHOJIOTHUH.

COJAEPXKXAHUE YYEBHOI'O KYPCA (ITO TOJAAM OBYYEHMUA)
10 k1acc

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIC TIOHSITHS CTepeoOMeTpHH. Touka, mpsiMasi, IIIOCKOCTh, MPOCTPaHCTBO. [loHATHE 00 aKCHOMAaTHYECKOM
MIOCTPOEHUU CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUH U CIECICTBUS U3 HUX.

BsaumHoe pacrnonoxeHne NpsSMBIX B INPOCTPAHCTBE: IEpEeceKaroIluecs, MapajjiebHble M CKPEIMBaIOIIUECS
npsmele. [Ipu3Haky CKpenMBaOMUXCS NPAMBIX. [lapamiensHOCTh IPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaljiebHEBIE
MpsSMBIE B TPOCTPAHCTBE; MapaICNBbHOCTh TPEX MPSAMBIX; MapaUIeIbHOCTh TpsAMOW M IIockocTH. [lapamnensHOe H
LEHTPalIbHOE TMPOCKTUpOBaHUE, wu300pakeHne ¢uryp. OCHOBHBIE CBOWMCTBA MapajliebHOTO TMPOCKTHPOBAHUSI.
Nzobpaxenne ¢uryp B mapajuleNbHON MPOEKIHU. YTl C COHAMPABICHHBIMA CTOPOHAMM; YTOJI MEXIY INPSIMBIMH B
npoctpaHcTBe. [lapaiienbHOCTh TIOCKOCTEH: MapajiieNbHble TUJIOCKOCTH; CBOMCTBA MapauleNbHBIX IJIOCKOCTEH.
[pocreiimue mpocTpaHCTBEHHBIE GUTYPHI HA TUIOCKOCTH: TETPadp, MapauIelIeUIeT; MOCTPOCHUE CEUECHHIA.

[lepneHauKyIApHOCTh TPSMOM M  IUIOCKOCTH: HEPIEHAUKYJISAPHbIE TpsSMbIE B IPOCTPAHCTBE, IPSMBbIE
mapajiyi€IbHBICE W NEPIICHAUKYIAPHBIC K IIJIOCKOCTH, MPU3HAK NEPIECHAUKYIAPHOCTHU HpHMOﬁ " IIJIOCKOCTH, T€OopEMa O
MIPSIMOM TIEPISHIUKYIIAPHON TI0CKOCTH. OpTOroHaIbHOE MPOEKTHPOBaHKe. [leprneHanKysap 1 HaKIIOHHBIE: PACCTOSIHHE OT
TOYKHA JIO0 TUIOCKOCTH, PACCTOSHHE OT MPSIMOM JO IIOCKOCTH, MPOEKIHUS (UTYphl HA TUIOCKOCTh. lleprmeHauKyaspHOCTD
IJIOCKOCTEMN : MPU3HAK NEPIIEHANKYIISIPHOCTH ABYX ITOCKOCTeN. Teopema o TpEX MepreHauKyapax.

VYTrbl B IPOCTPAHCTBE: YTOJI MEXKY MPSIMOU U TIJIOCKOCTHIO; IBYTPaHHBIN Yo, IMHEWHBIM yTroi IBYrpaHHOro yria.
Tpéxrpannaslii ¥ MHOTOTpaHHBIC YTIIbl. CBOHCTBA INIOCKUX YTJIOB MHOTOIpaHHOTO yriia. CBOMCTBA IJIOCKUX M ABYTPAHHBIX

YIJI0B TPEXTPAHHOrO yria. TeopeMbl KOCHHYCOB U CHHYCOB JUIsSl TPEXTPAHHOI'O yIJia.

MHororpaHHUKH

Buapr MHOrOrpaHHUKOB; pa3BEPTKAa MHOrorpanHuka. [Iprusma: u-yromapHast mpu3Ma; npsiMasi 1 HaKJIOHHAs MPU3MBI;
OokoBas M IIOJHAs IIOBEPXHOCTh Npu3Mbl. [lapamnenenunen, npsiMOYrONbHBIA IMapajuICNNUIIE U €ro CBOHCTBA.
Kparwaiimme mytm Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema DOiinmepa. IIpoctpancrBenHas Teopema Iludaropa.
[Mupamuna: u-yrompHas MUpaMuaa; MPaBIIIbHAS U yeceu€HHas mupamubel. CBoicTBa pédep 1 OOKOBBIX TpaHel MpaBHIIBHON
nupamuapl. [IpaBuibHBIE MHOTOIpaHHHMKH: IpaBHJIbHAs MpU3Ma U NpaBWIbHAs MUpaMHla; MpaBUIbHAs TPEYroJbHas
nupaMpza ¥ NpaBWIBHBIA TeTpasnap; KyO. IlpencraBieHue O HpaBUIIBHBIX MHOTOIPAHHHMKAX: OKTa’Ip, AOAEKAdIAp U
HKOCAdIP.

Brrancienve 351eMeHTOB MHOTOTPaHHHUKOB: p&0pa, muaroHany, yriubl. [lnomans 60KOBOM MOBEPXHOCTU M TIOTHOM
MOBEPXHOCTH NPSMON NPHU3MBI, IUIOLIAb OCHOBAHMH, TeopeMa O OOKOBOW HMOBEpXHOCTH MpsiMOi mpu3mel. Ilnomazns
OOKOBOH NMOBEPXHOCTH U MOBEPXHOCTH NMPABHIIBHOIN MUPaMUAbI, TEOPEMA O IUIOLIAIN YCEUEHHOU MTUPAMHIBL.

CuMMeTpus B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUH NPABUIIBHBIX MHOTOIPaHHUKOB. CHMMETpPHsSI B MPaBUIIEHOM

MHOT'OT'paHHUKE: CUMMETPUSA ITapaJuICIICIUIICAd, CUMMCTPUS ITPABUJIbHBIX IPHU3M, CUMMETPU HpaBI/IJII)HOﬁ nUupaMuabl.

BekTOph! H KOOPAMHATHI B IPOCTPAHCTBE

[lonATHA: BEKTOpP B IMPOCTPAHCTBE; HYJIEBOM BEKTOp, AJIMHA HEHYJIEBOIO BEKTOpa; BEKTOPHI KOJJIMHEApHBIE,
COHAIIpPaBJICHHBIE U POTUBOIOJIOKHO HaINlpaBJIEHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [IeHCTBUS C BEKTOpaMHU: CIOKEHHE U
BBIUMTAHHE BEKTOPOB; CyMMa HECKOJIBKHX BEKTOPOB; YMHOXEHHME BEKTOpa Ha uucio. CBOWCTBA CIOXKEHUS BEKTOPOB.

CBolicTBa YMHOXCHHA BEKTOpA HaA YHCJIO. IlonsTne KOMILJIAaHAPHBIC BCKTOPHI. HpI/I3HaK KOMILUTAHAPHOCTHU TpéX BCKTOPOB.
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HpaBI/IHO napauiCicenumIicaa. TeopeMa O PAa3JIOKCHUU BCKTOpa II0 TpeM HCKOMILIAaHAPHBIM BCKTOpaM. HpHMoyT‘OJ'ILHaH
CHUCTCMA KOOpAMWHAT B MIPOCTPAHCTBC. KOOpI[I/IHaTLI BCKTOpA. CBs3b MCKIY KOOpAMHATAMU BCKTOpPA U KOOpAWMHATAMH TOYCK.

VYron Mexny Bekropamu. CkalsipHOE TPOU3BEIEHUE BEKTOPOB.

11 knacc

Tesna Bpamenus

[MousTHst: MUIMHAPUYECKAsT TTOBEPXHOCTh, KOHMYECKAsl MMOBEPXHOCTD, cepuyeckas MOBEPXHOCTh, 00pa3ylolye
noBepxHocTed. Tena BpaleHus:: UWIMHAP, KOHYC, YCEUEHHBINM KOHYC, cepa, map. BzaumHoe pacrnonoxkeHue chepbl U
TUIOCKOCTH; KacaTelbHas TUIOCKOCTh K cdepe. M300paskeHne Ten BpalieH st Ha TIoCcKocTH. Pa3BépTka MUIMHIpa U KOHYca.
Cummerpus cdepsl U mapa.

O6BEM. OcHoBHBIE CBOIicTBa 00BEMOB Ten. Teopema 00 00bEME TIPSMOYTOIBHOTO MapajuieNenuIieia U CIEACTBUS
n3 He€. OObEM MPSAMON M HAKIIOHHOW MIPU3MBI, IIMJIMHPA, THpaMH/Ibl 1 KoHyca. OOBEM 1Iapa U mapoBoro CerMenTa.

KomOuHanmu Ten BpaieHus: 1 MHOTOTpaHHUKOB. [Tpu3ma, BIMcaHHas B UJIMHJIP, OMTMCAHHAS OKOJIO IUJIHH/PA.
[Nepeceuenue cdeps 1 mapa c mIockocThio. Kacanue mapa u cdepsl miockocThio. [IoHsITHEe MHOTOrpaHHUKA, OITUCAHHOTO
okoto cepsbl, chepsl, BNIUCAHHON B MHOTOTPaHHUK HITH TEJIO0 BPAILCHUSI.

[Tnomane MOBEPXHOCTH IWIIMHIpA, KOHyca; Iuomans chepbl U e uacteit; [logoOue B MPOCTpaHCTBE.
OtHorreHne 00bEMOB, ILUIOMIaACH MOBepxHOCTEH momoOHbIX (uryp. IlpeoOpasoBanue mogo0us, roMOTETHs. PeleHue
3a/1a4 Ha TUIOCKOCTH C WCIOJIBb30BaHUEM CTEPEOMETPHIECKHUX METOIOB.

[TocTpoenne ceueHnii MEHOrOrpaHHUKOB M TEN BPAILIEHHS: CEUSHH IIMIINHpA (TTapajuIenbHO U MEPIIEHANKYISIPHO
0CH), CedeHHsI KOHyca (mapaielbHOe OCHOBAHHIO M MPOXOJISINee Yepe3 BEPIINHY), CEYEHUs [Iapa; METObI IIOCTPOCHUS

CEUYCHHIA: METOJI CJIE/IOB, METO/I BHYTPEHHETO MPOSKTUPOBAHUS, METOJT TIEPEHOCA CEKYIIIEH MIOCKOCTH.

BekTOophl H KOOPAMHATHI B MPOCTPAHCTBE

Bekrops! B mpocTpancTBe. Onepaiinu Hal BeKTopamu. BekropHoe yMHOKeHHEe BeKTOpoB. CBOICTBa BEKTOPHOTO
ymHOXKeHus. [IpsMoyronbHas cucrtemMa KOOpAwWHAT B mpocTpaHcTBe. KoopanHatel BekTopa. PaziokeHne BekTopa IO
6a3zucy. KoopamHaTHO-BEKTOPHEII METO/I TIPH PEICHUH T€OMETPHUIECKUX 3aad.

JBuskeHMs B IPOCTPAHCTBE

JBwxenns npocrpancta. OroOpaxkenus. [IBmkeHus n paBeHCTBO ¢uryp. OOmme cBONCTBa MBHKEHUN. Bupr
IBYKCHUN: TapajUlebHBIA TMEpEeHOoC, IeHTpalbHas CHMMETPHsS, 3epKallbHAs CHMMETPHS, MOBOPOT BOKPYT MPSAMOM.
[IpeobpazoBanus momodwms. [Ipsmas u cdepa Ditnmepa.



TEMATHUYECKOE IINTAHUPOBAHUME YYEBHOI'O KYPCA (1O
I'oaAM OBYYEHUA)

10 kanacc (He menee 102 yacoB)

Ha3Banue
pasaejia
(TeMbI) OCHOBHOE conepKaHHe OcHOBHEBIE BUIBI 1eATEJILHOCTH
Kypca y4aumxcs
(koJIM4ecTBO
4acoB)
Beenenue Onpenensite IJIOCKOCTh Kak (urypy, B
B OCHOBHBIE KOTOPOU BBIMOJTHAECTCS INIAHUMETPHS.
CTepeoMeTPH [ppocTpaHCTBEHHBIE (PUTYPBI. Jenath nmpocTeuiine JOru4ecKrue BbIBObI U3
10 [TonsiTusa crepeomeTpun: Touka,@KCHOMAaTHKH IIJTIOCKOCTH.
(23 v) [psiMasi, TUIOCKOCTh, MPOCTPAHCTBO. [IpuBOIUTE TIPUMEPHI PEATBHBIX OOBEKTOB,

OcHOBHBIE TIpaBUJIa H300paKECHUS
Ha PUCYHKE IUIOCKOCTH,
napajuleNbHbIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTpE3Ka.

[TonsTus: IepeceKarolnecs
MIOCKOCTH, nepeceKaronmecs

[IpsAMad 1 IMIOCKOCTD,

MICAUTN3AIMEN KOTOPBIX SBJISIFOTCS  AKCUOMBI
TCOMETPHUH.

N3yyaTh, NpUMEHATHh MPUHUMIIBI IOCTPOECHUS
CCUCHU.

HUcnosb30BaTh Uil TTOCTPOCHUSA CEYEHUM
METOJ CJICJIOB, METOJ BHYTPEHHETO
[MPOCKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN




[10JIyIIPOCTPAHCTBO.
MHororpaHHuKku, U300paxxeHue
MPOCTENUIINX MPOCTPAHCTBEHHBIX
(uryp, HeCyIeCTBYIOIINX
00BEKTOB.
AKCHOMBI CTEpeOMeTpPHH U
nepBble CJAeACTBUSA U3 HHUX.
CriocoObI 3a1aHus TIPSIMBIX U
[JIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus TPSIMBIX U
[JIOCKOCTEH.

Ceuenns. N3o06paxenue
CEYeHMH  TNUpaMHIbl, Kyba U
NpPU3MBL, KOTOPbIE MPOXOJAT uepe3
170:¢ péopa. Nzobpaxenue
nepeceyeHust MOJIYYEHHBIX
IJIOCKOCTEM. PackpamnBanue

[NIOCTPOCHHBIX CEUYCHUM Pa3sHbIMHA
[IBCTaMU.

Meton cJIe10B 1A
nmocTpoeHusi ceyeHuid. CBONCTBA
nepeceyeHui IPSIMBIX U

rmirockocten. [loctpoenne ceuennii B
nupamuie, Kyoe mo TpémM ToukaM Ha

péopax.  Co3maHue  BBIHOCHBIX
yepTeXxke M 3alKuch  111aroB
OCTPOEHUS.

IToBTOpEeHuUe
MJIAHUMEeTPHH.

Teopema 0 mpoNOPIIMOHATBEHBIX
otpeskax. [lomobue TpeyroJbHUKOB.

TUIOCKOCTH.

Pemars crepeomerpuyeckue 3amayd:  Ha
OINpE/IeNICHNE BUAA CEUYEHUS M HAXOXKACHHE €ro
TUIOLIA/IH.

AxrtyanusupoBaTtb  (DaKThI METO/IbI
[UIAHUMETPUHU, DPEJIEBAHTHBIE TEME, NPOBOAUTH
QHAJIOTHH.

u

HUcnoan3oBaTs npu  pemieHUUd  3ajad
CICAyIOINE  IJIaHUMETpUuYeckne  (PakTel U
METOBI:

Teopembr ®aneca U O NPONOPLUOHAIBHBIX
oTpe3kax. AJITOpUTM JIeJIEHUS OTpe3ka Ha N
paBHbIX yacTteil. Teopema Menenas.

PaBHOOEIpeHHBII TPEYTOJIbHUK.

PaBHOCTOpOHHUI TpeyrojbHUK. [IpssMOyroybHbIN
TpeyrojibHUK.  CBOWCTBO  CpeHEW  JIMHUHM
TpeyroibHuka. (CBOWCTBO OMCCEKTPHUCHI YrIiia

TpeyroiabHuka. CBOWCTBO MEIMaH TPEYTOJIbHUKA.
[Tpu3naku nmogoOus TPEyroIbHUKOB.
[MosyuyaTs mnpeacraBjieHusst 00 OCHOBHBIX
HTanax pa3BUTUsA T€OMETPUHU KaK COCTaBHOW YaCTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTUI

Teopema Menenas. Pacu€tel B
CEUYEHUSX Ha BBIHOCHBIX YEPTE)KAX.
Uctopus pazsutus
IJIAHUMETPUU U CTEPECOMETPUHU
Bzaunmuoe pacnonoXKEeHUE Kanaccupuuuposarsb B3aUMHOE
B3aumHoe |npsMbIX B IIPOCTPAHCTBE.[PACIIONOKEHUE  INPAMBIX B IPOCTPAHCTBE,
pacnosioxke ue/CKpeluBaroIIecs MPSMBIE. MIUTFOCTPUPYSI PUCYHKAMU U IIPUBOS IPUMEPHI U3
NPAMbIX B [Ipu3Haku CKpEILIMBAIOLIUXCSPEATbHOMN )KU3HU.
MPOCTPAHCTB  [IPSAMBIX. Jloka3pIBaTh TEOPEMY O CYILIECTBOBAaHUU U

(S

[TapasuienbHbIE IPSIMBIE B

CANHCTBCHHOCTHU




G

[TPOCTPAHCTBE. Teopema 0
CYILLIECTBOBAHUU U €AMHCTBEHHOCTHU
[PSMOM  NapaJJIEIbHOM  JTaHHOM
[IPSIMOM, MPOXOIAIIEH Yepe3 TOUKY
[IPOCTPAHCTBA M HE JCKAIEH HA

TaHHOU MPSAMOI. Jlemma 0
repecevueHnn napaijiesIbHbIX
MPSIMBIX MJI0CKOCTBIO.
[lapauienlbHOCTh  TpEX  IPSIMBIX.
TeopeMa o0 TpEX mNapaIEIbHBIX
MPSMBIX.

Teopema 0 CKpeIIMBAIOIIUXCS
MPSMBIX.

[TapannensHoe
[MPOEKTUPOBAHUE. OcCHOBHBIE
CBOIICTBa napajijieIbHOro
POEKTUPOBAHMUS.

N3o00paxenue pasHbix Quryp B
MMapaJUICIIbHON MPOCKIIUU.
[lenTpanbHast TpoeKIUs.
Yron ¢ coHamnpaBiI€HHbIMU
CTOPOHAMHU. YTOJI MEXIY MPSIMbIMU.
3aJaun Ha JI0Ka3aTeIbCTBO M

ucclieJoBaHue, CBSI3aHHbBIE C
pacnosioKeHueM IPSIMBIX B
MPOCTPAHCTBE

MapajuIeIbHON NPSIMOM, MPOXOIAIIEH Yepe3 TOUKY
[IPOCTPAHCTBA U HE JIEXKAIlEH Ha IPYro MpsSMON;
JIEMMy O IIEPECE€YEHUN IUIOCKOCTH  JIBYMs
MapaJUICIbHBIMU IPSIMBIMH; TEOpEMY O TpEX
MapaJuICIbHbIX MPSAMBIX.

Jloka3pIBaTh TNPHU3HAK CKPELIUBAIOLINXCS
MPSIMBIX, TEOPEMY O CKPEIIUBAIOIINXCS MPSMBIX.

JloKka3pIBaTh TEOPEMY O PAaBEHCTBE YIJIOB C

COHAIPaBJICHHBIMU CTOPOHAMH.

OO0BsACHATH, UTO HA3bIBACTCS NAPAIIIEITbHBIM
W LEHTPaJIbHbIM IPOCKTUPOBAHMEM M  Kak
BBITIOJTHSIETCS. ~ MPOEKTHpOBaHUE  (GUryp Ha
MJIOCKOCTb.

Jloka3pIBaTh  CBOMCTBAa  IapaJuIEIbHOTO
[IPOCKTUPOBAHUS.

N300paxkars B mapayieIbHOW MPOCKIIMHU
pa3Hble reoMeTpudecKkue QUrypsl.

Pemiatp crepeoMeTpuyeckue 3aJayd  Ha
TOKA3aTeIbCTBO U MCCIIEIOBAHKUE, CBSI3aHHBIE C
[PacIiONOKEHUEM NPSIMBIX B IPOCTPAHCTBE.

IIpoBoauTh JOKa3aTelbHBIE PACCYXKIACHUS
[IPU PEIICHUH T€OMETPUUECKUX 3a]1a4, CBA3aHHBIX
CO B3aUMHBIM DPacCHOJIOKEHUEM IMpPSIMBIX B
[IPOCTPAHCTBE.

CpaBHuBaTh, aHAJIU3UPOBATh 7|
OLICHUBATH YTBEPXKICHUS C LEIbIO BBISBICHUA
JIOTUYECKH  KOPPEKTHBIX M  HEKOPPEKTHBIX
paCCyX ICHUM.

MogeanpoBarthb peanbHbIe CUTyaluH,
CBSI3aHHBIE CO  B3aUMHBIM  PACIOJI0KEHUEM
MPSIMBIX B IPOCTPAHCTBE, HA S3bIKE TEOMETPUH.

HccienoBare  IOCTPOCHHBIE MOJEIU €
MCIIOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATUUA U
TeopeM, amnmnapara aiareopsl, MUPPOBBIX PECYPCOB.

IHoayuyaTs npeacrasiieHue O
[IEHTPAJILHOM TPOCKTUPOBAHUU W 00 HCTOPHUH

aboT 1Mo TeOpHUH MEPCIEKTUBHI

IMapaieanb

[TonsiTusi: mapaaaeabHOCTh

KnaccugunupoBarb B3aUMHOE




HOCTh pPAcCIoOJIOKEHUE  IPSIMOM M IUIOCKOCTH B
NPSAMBIX H [IPOCTPAHCTBE,  IPUBOIAA  COOTBETCTBYIOILIHE
MJ10CKOCTel [IPUMEPBI U3 PEATBHON KU3HHU.
B ®opmyMpoOBaTh onpeleIcHue
NPOCTPAHCTBIPIMOM u IJI0CKOCTH BIIapaJUIEIIbHBIX IPSIMOM U TUIOCKOCTH.
e [TPOCTPAHCTBE. Jloka3pIBaTh IpU3HAK O IAPaJUICIbHOCTU
(8 1) [Tpu3nak MapauieTbHOCTUIPAMON U TNIOCKOCTH; CBOMCTBA MapaJlJIEIbHOCTH
npsiMoi U IocKocTU. CBONCTBAIPSIMON M MJIOCKOCTH.
[1apajuIeIbHOCTH IPSAMOM u  Pemarsb CTEPEOMETPUUECKUE 3a1a4u
[JIOCKOCTH. BBIUMCIICHUSI M JOKAa3aTelIbCTBO, CBA3AHHBIE C
['eomeTpuueckne 3ajauM  HAIAPAUICABHOCTBIO IMPSAMBIX M IJIOCKOCTEH B
BBIYMCIICHUE W JI0KA3aTEIbCTBO,[IPOCTPAHCTBE.
CBSI3aHHBIE C  IAPAJUICIIBHOCTHIO Pematp IIPaKTUYECKUE 3a7a4u Ha
MTPSMBIX u MIJIOCKOCTEN B[[IOCTPOCHUE CEYEHUN Ha 4YepTekax TeTpadapa U
[TPOCTPAHCTBE. rapajuieseIuIe 1a.
[TocTpoenue Ce4yeHusl, Pematn CTEPEOMETPUUECKHUE 3a/1auy,
NPOXOJAIIET0  4epe3  JaHHYIO(CBSA3aHHBIC C IOCTPOCHUEM CEUEHUN MIOCKOCTBIO.
IPSMYO Ha YepTexe u IIpoBoauTs JIOTUYECKHU KOPPEKTHBIE
MapajuIeIbHOTO JAPYrod  MPSMOIL.|[JOKa3aTelbHbIE PACCYXKIEHUS IIPU PELICHUU
Pacuér orHomenun. [lapannenpHasreOMETPUYECKUX 3a1a4 CBSI3aHHBIX c
IPOEKIINS, IIPUMEHEHHE JUIS[IapAJLIEIbHOCTBHIO INIOCKOCTEH.
MOCTPOCHUSI  CE€YeHH Kyba U CpaBHUBATH M AHAJM3MPOBATH PEAJIbHbBIC
napajuieenuIea. CUTYyallUH, CBS3aHHBIE C  MAPAJICIBHOCTBIO
CaoiicTBa mapajuienenuneaa UOpsAIMOM M IUIOCKOCTM B IPOCTPAHCTBE;
IPU3MBI. MOJIeJIUPOBATh PEAJIbHbIE CUTYyalluH, CBSI3aHHbBIC
[TapannenbHbie IUIOCKOCTH.[C IapaJUICIbHOCTBIO IPSAMOUM M IIOCKOCTU B
[Ipu3HaKy MapamIeIbHOCTH JBYX[IPOCTPAHCTBE, HA A3BIKE T€OMETPUU
[JIOCKOCTEM. Teopema 0
NapajuieIbHOCTU U €IMHCTBEHHOCTHU
[JIOCKOCTH, TPOXOASAIIEN  yepe3
TOYKY, HE IPUHAAJICIKALTYIO JAHHON
MJIOCKOCTH U CJIEICTBUS U3 HEE.
CaoiicTBa rapajuiebHbIX
[JIOCKOCTEH: O MapajyieIbHOCTH
MPSIMBIX nepeceyeHust pu
MEepPEeCEUeHNN [BYX MapajliebHbIX
TUIOCKOCTEN TpeTheil; 00 oTpe3kax
napajuIeIbHbIX MPSIMBIX,
3aKIIFOYCHHBIX MEXIY!
[apaJUICIbHBIMU  IUIOCKOCTSIMU; O
[IEPECEUCHUN TMPAMOM C JBYMS
[apajuIeIbHBIMU IIJIOCKOCTSIMU
Ilepnenanlopropenue: Teopema [udaropa Ha)  AkTyanusupoBaTh  (aKThl M METOBI
KYJSAPHOCTh IJIOCKOCTH,[ITUIAHUMETPUH, PEJICBAHTHBIE TEME,
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NPSAMBIX H
IJIOCKOCTel
B
NMPOCTPAHCTB
e

(25 4)

TPUTOHOMETPHS
MPSIMOYTOJIEHOTO
TPEYTOJIbHUKA.
CaoiicTBa Ky0a u
MPSIMOYTOJIEHOTO
napajiesenumnesa.

Bblunicnienne naaMH  OTpE3KOB B
KyOe u MPSAMOYTOJIBHOM

mapaJuICICIIUIICOC.

[leprieHIUKYIAPHOCTH MPSAMOM U

mockocty. Ilpusnax

MEPIEHAUKYIIIPHOCTH TIPSIMOM U

mrockoctu. Teopema o

CyIIECTBOBAaHUM "
€IMHCTBEHHOCTH MPAMOi,
MPOXOIAIICH yepes TOYKY
MPOCTPAHCTBA "u
MEPIECHANKYISIPHON K

IJIOCKOCTH. IImockoctu u

NEPNICHANKYJISIPHBIE UM IIpsAMas B

MHOT'OTpaHHUKAaX.
[lepnienaukyJisip
HaKJIOHHAs.

51

[TocTpoenne mepneHIuKyIsIpa

N3 TOYKHU Ha IIPAMYIO.

Teopema 0 TPEX
NEpIeHIuKYIsIpax  (mpsiMas U
obOpaTHas).

Yron MEXITY

CKPCHIMBAIOMIMMHCH IIPAMBIMHA.

[Touck neprneHIuKyIsIpHbIX
IPSIMBIX C TIOMOIIIBIO

MNCPICHIAUKYIISIPHBIX IIOCKOCTEH

OpTtoronanbHOe

IIPOEKTUPOBAHUE.
IToctpoerne cedenmii  KyOa,
IIPU3MBI, IIPAaBUILHOM
UPaMU/IbI c IIOMOILIBIO

OPTOTOHAJILHOW MPOEKIIHH.

CummeTpusi B MPOCTPAHCTBE
OTHOCHUTEIIBHO MJIOCKOCTH.

[limockocTn CUMMETPUN
MHoOrorpanHukax. [Ipusnak

B

11

IMPOBOJAUTL aHAJIOTHH.

®opmyIMpoOBaTh omnpe/ieJIeHUSA:
NEepPHEHIUKYISIPHBIX MPSIMBIX B
IIPOCTPAHCTBE; oIpefiesieHne PSIMOH,
NEPIEHIUKYISIPHON K MJIOCKOCTH.

Jloka3bIBaTh! JeMMy 0

NEPHNEHIUKYIAPHOCTH  ABYX  HapaJlICIbHBIX
IPSMBIX K TPEThEH NPAMON; TEOPEMBI O CBSI3U
MEXIY NapaUICIbHOCTBIO IMPSAMBIX W HX
NEPIEHIUKYIIPHOCTBIO K INIOCKOCTH.
Jloka3bIBaTh: TEOpEMY, BBIPAKAIOLTY O
NPU3HAK  MEPIECHIUKYJISIPHOCTH MPAMOA U
IUIOCKOCTH; TEOPEMY O CYIIECTBOBAHUU W
€IMHCTBEHHOCTH TMPSMOW, IPOXOAAIIEH uepes
JAHHYIO0 TOYKY M NEPNEHAMKYJSIPHONW K JaHHOU
IUIOCKOCTH.

N300paxarh B3aUMHO
NIEPIICHANKYJIISIPHBIE NIPAMYIO U IUIOCKOCTb.
DopMyIHpPOBATH CBOWCTBO

MIEPIICHIUKYJISIPA 1O OTHOIICHUIO K TUIOCKOCTH.
I[MoayyaTp TpeAcTaBJIeHHWE O 3HAYCHUH
NepIeHANKYIsIpa sl APYyTuX 00JacTe HayKu
(¢usuka, sHEPreTHKa, Ja3epHble TEXHOJIOTHHN), B
peabHOM  KHM3HM  (TEXHUKA, OKpYXKaromas
00CTaHOBKA).
Jloka3pIBaTh YTBEPXKICHHS, CBS3aHHBIC C

MPOEKIHNEN pAMOU Ha TJIOCKOCTb,
HEIMEPIEeHIUKYISPHYIO K 3TOU MPSMOM.
Jloxka3pIBaTh TEOpeEMY 0 TpEX

NEPICHIUKYISIpax W TeopeMy  OOpaTHYIO
TEOpEME O TPEX NEPHEHAUKYIISPAX.

IHonyuars NnpeaAcTaBJIeHHE 00
OpPTOrOHAJIBHOM MPOEKTUPOBAHUH.

Jloka3pIBATh TEOPEMY O MPOEKIIMU TOUYKH Ha
PSIMYIO.

Pematp CTEPEOMETPUUECKUE 3a/a4u,
CBSI3aHHbBIE C MEPHEHAUKYJISIPHOCTBIO MPSIMOMl U
IUIOCKOCTH.

Pemiaty npuknanHbie 3aJayd, CBSI3aHHBIE C
HaXO0X/IEHUEM F€OMETPUYECKUX BEJIINYUH.

Pemarnb CTEPEOMETPUUECKHE 3aJa4H,
CBA3aHHbIE C NPUMEHEHHUEM TEOPEMBI O TPEX
nepHneHauKyIspax, HaXO0XJIEHUEM



[EPHEHAUKYISIPHOCTH  NPSMON U
[JIOCKOCTH KaK CJIEICTBUE
CUMMETPHH. [IpaBunbHBIE
MHOTrOrpaHHuku Pacuér paccrossHui
OT TOYKH /10 IUIOCKOCTH. CrocoObl
OITyCTHUTh NEePHEeHAUKYIISPbIL:
CUMMETpPHUSI, CIABUT TOYKH IO
rmapajuieabHOM npsiMor. CaBur mno
HEIapaJuIeIbHON IIPSIMOH,
M3MEHEHNE PACCTOSHAN

pPacCTOSHUMN, TOCTPOEHUEM MPOEKLIUH.
CpaBHUBATH M aHAJIM3MPOBATh
YTBEPKIACHUSI C LEJIbI0 BBISIBICHHS JIOTMYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX PacCyKICHUM.
AHaJIM3MPOBATh U MO/IEJIUPOBATH Ha
S3bIKE ~ IEOMETPUU  peajbHblE  CUTYallHH,
CBS3aHHBIE C TMEPHNEHAMKYJISIPHOCTHIO MPSAMON U
IUIOCKOCTH; UCCJIeI0BaTh IIOCTPOCHHBIE MO,
B TOM YHCJIE U C HCIOJIb30BAaHMEM ammapara
anreopbl

paccrosinus (16

1)

VYriabl n

[ToBTOpEeHuMe:  yrom  Mexnay
PSAMBIMU Ha IIJIOCKOCTH,
TPUTOHOMETPHUST B IIPOU3BOJIBHOM
TPEYTroJIbHUKE, TEOpEMA KOCUHYCOB.

[ToBTOpEHUME:  yrom  Mexnay
CKpCIIMBAOIIMMHUCSA NPSIMBIMA B
npocTpaHcTBe. [ eomerpuueckue
METOJIbl BBIYMCIICHUS YIJla MEXIy
[IPSMBIMU B MHOTOI'PAHHUKAX.

JByrpannbiii  yroia. CBOWCTBO

JTMHEMHBIX ~ yIJIOB  JABYTPAHHOTO
yTia.

[lepnenaukynsipabIC
TIOCKOCTH.

CaolicTBa B3aUMHO
MEPIECHANKYISPHBIX TUIOCKOCTEH.
[Ipu3Hak nepreHaNKYIIPHOCTH
[JIOCKOCTEM; TeopemMa O MpsiMOn

[EPECEUCHUS IBYX IJIOCKOCTEN
MEPIICHIUKYISPHBIX TpeThen
[JIOCKOCTH.

[IpsamoyronbpHbII

napasuieenumen; Kyo; n3sMepeHus,
CBOMCTBA IPAMOYTOJILHOTIO
napajuienenunena. Teopema o

AkTyaqau3upoBatb (akThl U METOJbI
[JJAHUMETPUHU, PEIEBAHTHBIE TEME, IPOBOJUTH
QHAJIOTUH.

DopMyIHpPOBATH oIpeelIieHue
JIByTPAHHOIO yTJIA.
Jloka3pIBaTh CBOWCTBO pPAaBEHCTBA BCEX

JTMHEIHBIX YTJIOB IBYTPAHHOTO YTJIa.

KaaccudunupoBars [ByrpaHHbIe YTIbl B
3aBUCUMOCTHU OT MX TPaJyCHOM MepHI.

@opMyJIMpOBaTh ONpEJEICHHE B3aUMHO
NEPICHINKYISIPHBIX ITIOCKOCTEH.

Jloka3pIBaTh  TEOpeMy O  IpPHU3HAaKe

MNEPIEeHINKYISIPHOCTH JABYX TUIOCKOCTEH.

®opMyIMpoBaTh Clie[CTBUE (U3 TPU3HAKA) O
MNEPICHIUKYISIPHOCTH  TUIOCKOCTH,  KOTOpas
MNEPICHIUKYIISIpHA ~ TPSAMOM, 1O  KOTOPOH

MEPECEKAIOTCS JIBE IIOCKOCTH, ITH IJIOCKOCTSIM.
Jloka3bpIBaTh YTBEPKICHHUS O €TO CBOMCTBAX;

TEOpEMYy U CIEACTBHEC W3 HE€ O TUaroHaIsIX

NPSIMOYTOJILHOTO TIapajlIe/IeIIUIIe A,

Pemarnb CTepEOMETPUUECKUE 3aJa4H,
CBSI3aHHBIC C TEPIECHIUKYJISIPHOCTh MPSAMBIX H
TUIOCKOCTEH,  WCIONB3Yysl  IJIAHUMETPUYECKUE
(bakThl 1 METOBI.

IIpoBoauTh JIOTUYECKU KOPPEKTHBIE
OKa3aTeNbHBIE PACCYXKJEHUS TPU  PEHICHHUHY]
rEOMETPUIECKIX 3azad, CBSI3aHHBIX C

[EPIEHIUKYISIPHOCTBIO INIOCKOCTEN.
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TraroHaau MNPSAMOYTOJIBHOTO
[apajjieyenuneaa U CileACTBHE U3
HEE.

Crepeomerpuueckne
MpUKIaAHBIE 3aJa4M, CBSI3aHHBIE CO
B3aMMHBIM pacmoIOKEHUEM
MPSAMBIX U TNIOCKOCTH.

[ToBTOpEHUE:
CKpEILMBAIOIIUECS TTPSIMBbIE,
napasulebHbIE IJIOCKOCTH B
CTaHIAPTHBIX MHOTOI'PAHHUKAX.

[Tapa NapajieiabHbIX
MJIOCKOCTE Ha CKPELIUBAIOIINXCS
MPSIMBIX, paccTosiHue MEXTY
CKPCIIMBAIOIIMMUCS TPSMBIMA B
MPOCTBIX CUTYyalUsIX.

OnyckaHue NepneHIMKYJIsIpOB,
BBIYMCIICHUE PACCTOSIHUM OT TOUKH
110 TOUKH; MPSIMOM; TJIOCKOCTH.

Brruucnenue paccrosHui
MEXK]Ty CKpEIIMBAIOIIUMHUCS
MPSIMBIMH C TIOMOIIBIO
MEPIECHANKYISIPHOMN TIJIOCKOCTH.

bil

TpéxrpaHHbIil yrou,
HEpaBEHCTBA JJIsl  TPEXTPaHHBIX
YTJIOB.

Teopema Iludaropa, Teopemsbr
KOCUHYCOB M CHUHYCOB  JUIS
TPEXTPAHHOTO  yIyla.  DJIEMEHTHI
chepuueckoit TCOMETPHH:

reoae3ndYecKre JNHUU Ha 3eMIIE

AHATU3UPOBATH U MO/IEJIMPOBATH HA
SI3bIKE ~ TEOMETPUU  pealbHble  CHUTYalluH,
CBSI3aHHBIC C MEPICHAUKYJISIPHOCTBIO MPSMBIX U
MJIOCKOCTEM.

HccnenoBars MOCTPOEHHBIE MOJEINA, B TOM
YHUCJIE ¥ C UCIIOJIb30BAHUEM armapara ajareophbl.

Pemiath mpuxiagHbie 3a7a4yM, CBS3aHHBIE C
HAXO0KJICHUEM IeOMETPUUYECKUX BEITUYNH

MHororpasn
HUKH
(7 1)

Cucremaruzanus 3HAHUMU:
MHOrOrpaHHUK U €ro 3JIEMEHTBHI.
[Inpamua. Bunst MAPAMUL.

[IpaBriibHAs TUupamuza.
[Ipusma. Ilpsimas u

PaboraTh ¢ yueOHMKOM: 3a/1aBaTh BOIPOCHI,
NieJ1aTh 3aMeYaHusl, KOMMEHTapHH.

AHAJIM3MPOBATh PELICHUE 3aJa4H.

PucoBarp BBINYK/IBIE MHOTOTPAHHUKUH C

3aJaHHBIMU CBOP’ICTBaMH; BOCCTaHABJIMBAThb
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HaKJIOHHAs Ipu3Mbl. [IpaBriibHas
rpusma. [Ipsmoii mapannenenunen,
[IPSIMOYTOJIBHBIN MapalIeIenunes,
KyO.

Beinyknble  MHOTOTpaHHUKH.
Teopema Oiinepa. IlpaBunbHblE U
[MOJIyIPaBHIIbHBIE MHOTOTPaHHUKHU

00Nl BUJ BBIMYKJIOTO MHOT'OTPAHHMKA T10 JIBYM
€ro IPOEKIHSIM.

Jloka3bIBaTh
MHOTOTPaHHUKA.

PucoBatp BbINYK/IbIE MHOTOTPAHHUKUA C
pa3HoU AIIIEPOBOM XapaKTEPUCTUKOM;
HCCIIeI0BATh BO3MO>KHOCTH MOJTy4YEHHUS
pe3ynbTara pu BapbUPOBAHUU JAHHBIX.

Jloka3bIBaTH CBOMCTBa IIPaBUJIBHBIX|
MHoOrorpaHHukoB. IlimaHmpoBaTh nOCTpOEHME
MPAaBUJIbHBIX MHOTOIPAHHUKOB Ha MOBEPXHOCTSIX
NPYTUX OPABUIIbHBIX MHOTOTPAHHHUKOB

CBOICTBA BBINIYKJIOTO

BexTopsl
MPOCTPAHCTB €
(12 uv)

B

[TonsATHE BEKTOpa HA IIJIOCKOCTH
1 B IPOCTPAHCTBE.

CyMma M pa3HOCTb BEKTOPOB,
MPaBUIIO napasenenunesa,
YMHOKEHHE BEKTOpa Ha YHCIO,
paszoKeHUe BeKTopa To Oasucy
TpPEX BEKTOPOB, HE JeEXKalUX B
OJHOM TIJIOCKOCTH.

CxkansapHoe MIPOU3BEJICHNUE,
BBIYMCIICHUEC yria MEXKTY
BEKTOpPaMHU B IIPOCTPAHCTBE.

[Ipocrenmme 3aJ1a4n
BEKTOpaMHU

C

AxkTyanu3upoBatb  (haKThl METO/IbI
[UIAHUMETPUH, DPEJIEBAHTHBIE TeME, MPOBOAUTH
QHAJIOTHH.

OnepupoBaTh NOHATHSIMU: BEKTOp Ha
[JIOCKOCTH W B MPOCTPAHCTBE; KOMIUIAHAPHBIE
BeKTOpbl. [IpuBOIMTH mpuUMepsl  (HU3HMUECKHUX
BEKTOPHBIX BEJIUYMH.

OcBauBaTh NpaBWIa BBIOJIHEHUS JEHCTBUIMA
CJIOKE€HUSI U BBIYUTAHUS BEKTOPOB, YMHOXKEHUS
BEKTOpPA HA YUCJIO.

u

Jloka3pIBaTh IPU3HAK  KOMILIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3pIBATh TEOpPEMY O  Pa3lIOKECHUHU
Tr060r0 BEKTOpa 1o TpEM JTaHHBIM

HEKOMILUIAHAPHBIM BEKTOPAM.
IIpumeHATH NpaBUiIa BBITIOJHEHUS NEHCTBUAM
CJIOKE€HUSI U BBIYUTAHUS BEKTOPOB, YMHOXECHUS
BEKTOpPA HA YMCJIO MPU PEIICHUU 3a]1a4.
HaxomuTh KOOpIMHATBHI BEKTOpa B JaHHOM
0asuce U CTPOUTH BEKTOP MO €r0 KOOPAUHATAM.
BcnioMHUTBL  ompenieneHre  CKaJspHOIO
YMHOXEHUSI WU €ro CBOMCTBA. BpBIYMCHATH C
[MOMOLIBI0  CKAJISIPHOTO  YMHOYKEHHUS  JUJIMHBI
BEKTOPOB, YIJIbl MEXAY HHMH, YCTaHABJIMBATh
[EPIICHINKYISIPHOCTh BEKTOPOB.
AHAJIM3UPOBATH U MOJAEJTHPOBATH Ha
SI3IKE  TEOMETPUM  peajbHble  CUTYallMH,

CBsA3aHHBIC C (I)I/IBI/I‘-ICCKI/IMI/I BCKTOPHBIMHU
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BEJTMYUHAMU.

HUcnonb3oBaTh 1pH  pelIEHUM  3ajad,
CBA3aHHBIX C BEKTOpaMH B IIPOCTPAHCTBE,
IAHUMETPUYECKUE (PAKThl 1 METOJbI

IloBTOpEHUE,
00001IeHne
U
cHUCTeMaTHu3a

HUSA 3HAHUH
(5 9)

Ceuenus MHOT'OTPaHHUKOB:
CTaH/JapTHBIE MHOTOTpPaHHUKH,
METOJ]  CIENOB, CTaH/JapTHBIE

[JI0CKOCTH, MEPECEUEHUs] MPSAMBIX U
[1JIOCKOCTEN

[TapamnenbHble NpsMbIE U
[JIOCKOCTH: TIapaJIJIEIIbHbIE CEUEHNS,
Pacy€T OTHOLLICHUM, YIIIBI MEXKIY
CKPEIIMBAIOUIUMUCS TPSIMBIMU.

[lepnenauKynsipHbIE IPSIMBIE U
[JIOCKOCTHU: CTaHJAPTHBIE MAPbI
NEPIEeHIUKYIISIPHBIX MIJIOCKOCTEH U
PSIMBIX, CHAMMETPUU
MHOTOIPAHHUKOB, TEOPEMA O TPEX
NEPIEeHIUKYISIPax, BEIYUCICHUS
JUITMH B MHOTOT'paHHUKAaX

CB0001HO OnIEpHPOBATH MOHATHAMHU:
0TOOpa’keHUE MPOCTPAHCTBA Ha ceOsl, ABHIKEHHE
NpOCTpPAHCTBA;  ILEHTpajbHasi,  oOceBas U
3epKalibHask CHMMETPHH, apajlieJIbHbIA IEPEHOC;
paBEHCTBO U nogo0ue Guryp.

Jloka3pIBaTh YTBEPXKIACHUS O TOM, UTO
[IEHTpaJibHasl, OCEBasi U 3€pKaJibHasi CUMMETpPHH,
napajiyieNIbHbI NEPEHOC SBIISIOTCS JBM)KEHUSIMH.
BbInoHATH 1peoOpa3oBaHus MOA00Us.

OnepupoBaTh NOHATHSAMHU: TIpsiMas U cdepal

Ditnepa.

Pemath  reoMeTpuueckue  3aJaud  C
HCIIOJTb30BAHUEM JIBUKCHUH.

Hcnoab3oBarh 1mpu  pelieHUH  3ajad
NBUKEHUS TIPOCTPAHCTBA U UX CBOMCTBA.

CpaBHUBATD u aHAJIM3MPOBATh

YTBEPXKICHUSI C LENbI0 BBISIBJICHUS JIOTHYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHUM.
HccnenoBatb NOCTPOCHHBIE MOJICIH.

HUcnosb3oBaTh HU(POBHIE PecypChl

11 knacc (He menee 102 )

HazBanue
pasnaesia (TeMbl)
OcHoOBHBIE BHBI 1eITEJIbHOCTH
Kypca OcHoBHOe coaep:Kanue
yUYaLIuXcs
(KOJIHYEeCTBO
4acoB)
AHaJIMTHYeCKas HOBTOpeHI/Ie: KOOPANHATHI AKTyaHI/ISI/IPOBaTB (baKTBI n  MCTOAbI
reoMeTpus BEKTOpa Ha IUIOCKOCTH " B[IINIAHUMCTPHH, PCICBAHTHLIC TEMC,
(15 4) IPOCTPaHCTBE, CKaJIspHOEIPOBOIMTH aHAIIOTHH.
[TPOU3BEICHUE BEKTOPOB, CBoauTh [ICHCTBUSL C BEKTOpaMu K
BBIYMCIICHHE yriia MEXTy[aHAJIOTMYHbIM JEUCTBUAM c 1704
BEKTOpPaMHU B MPOCTPAHCTBE.[KOOPAUHATAMM.
YpaBHEHHE NPSIMOM, MNPOXOISAIIEH BcnoMHUTB OmpenesieHue  CKalsipHOTO
yepes JIBE TOUKH. YMHOKEHHS U €T0
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YpaBHeHHne IIJIOCKOCTH,
HOpMaJjlb, YPaBHEHHUE IUIOCKOCTH B
OTpe3Kax

BekropHoe npoussencHue.
JIuHeliHbIe HEpaBEHCTBA, JIMHEMHOE
[IPOrpaMMHUPOBAHUE
AHQIUTUYECKUE METO/IbI pacyéTa
yIia MEXJy MpsSMbIMU U
MJI0CKOCTSIMUA B MHOTOI'PaHHHUKAX.
Dopmyra pacCTOSIHUA OT TOYKH J10
MJI0CKOCTU B KOOpJUHATAX.

Haxoxnenne paccrosHui OT|
TOYKHM JO IIJIOCKOCTH B Ky0Oe u
[MPaBWJIBHOW IMUPAMHU/JIE

CBOMCTBA. Breraucnsars c MOMOILBIO
CKQJISIPHOTO YMHOKE€HHSI [UJIMHBI BEKTOPOB,
YTJIbI MEXITY HHMH, yCTaHABIIUBATh
MEPIICHANKYISIPHOCTh BEKTOPOB.

BbIBOoAUTHL ypaBHEHHE IUIOCKOCTH U
dopMysly  paccTOSIHUSI OT  TOYKH [0
[JIOCKOCTH.

Pemarsp 3a1aun, couerass KOOpAMHATHBIN
1 BEKTOPHBIA METO/IBI.

I[IpoBoauTh JIOTMYECKH KOPPEKTHbHIE
JI0Ka3aTe/IbHbIE paccysKaeHus npu
pelIeHMH  TeOMETPUYECKMX  33Jady  Ha
PUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
METO/1A.

AHAJIM3UPOBATH U MOJEJINPOBATH
Ha S3BIKE TEOMETPHHM pEalbHBIC CHTYallUH,
CBSI3aHHBIC BEKTOPAMHU M KOOPIMHATAMHU.
HccnenoBarhb IMOCTPOSCHHBIC MOJCIH, B
TOM YHCJIC€ M C KCIIOJIb30BAaHUEM armmapara)
anreOpBhl.
HUcnonb3oBarh
POTPaMMBEI.
3HAKOMHUTBCSI C HCTOpUEH pa3BUTHS
MaTeMaTHKH

KOMIIBIOTCPHBIC

IloBTOpEeHue,
00001meHne 1
cHCTEeMAaTH3aI s
3HaHuH (15 yacoB)

Ceuenus MHOTI'OI'PaHHUKOB:
CTaHJapTHBIC MHOT'OI'paHHUKH,
MCTO CJIICOOB, CTaHJAApTHBIC

MJIOCKOCTH, TIEPECCUCHUS TPSMbBIX U
[JIOCKOCTEH

[TapannenbHbie NpsIMbIE U
MJIOCKOCTH: TIapaslieibHbIE
CEUCHUS, PACYET OTHOLIEHUM, YTJIbI
MEXIY CKPEIIUBAIOIIUMUCS
npsamMbIiMu [leprieHauKyIsipHbIC
MPAMBIE U TJIOCKOCTHU: CTaHAAPTHHIE
Mapbl MEPICHANKYJISIPHBIX
[JIOCKOCTEMN U MPSAMBIX, CHAMMETPUH
MHOTOI'PAHHUKOB, TEOPEMA O TPEX

[epIECHIUKYJIIIpax,

Crtpourts ceueHusl.

Pemiath crepeoMeTpuyueckre 3aJadd Ha
TOKa3aTENbCTBO MaTeMaTHYECKHUX
OTHOIICHUI, HaXO0XJIEHHWE TeOMETPUUYECKUX
BEJTUYMH (IJIMH, YTJIOB, IIOMAAeH, 00EMOB).

Hcnoab3oBaTh npu pelieHun
CTEPEOMETPHUECKHUX 3a1ay
UIAHUMETPUYEeCKUe (aKThl 1 METO/IBI.

I[IpoBoAUTH JIOTHYECKH KOPPEKTHHIE

TOKA3aTEJIbHBIE PACCYXKICHUS MPU PEIICHUN
CTEPEOMETPUUECKUX 3a7ad.

CpaBHUBATbH u aHAJIN3UPOBATH
peanbHbIe CUTYaINH u BBISIBIISITH
BO3MOXKHOCTh €€ MOJEIHMPOBAHUS Ha S3bIKE
TEOMETPUH.

MopenupoBaTh peanbHyO CUTyalUIO Ha

SA3BIKC TCOMCTPUN U
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BBIYMCIICHUS JUITMH B
MHOTI'OTPaHHUKaX
[ToBTOpEHUE: ILJI01a U

MHOTOYTOJILHUKOB, (HOPMYJIIBI ISt
1013 /1eH, COOOpaKeHus MoA00usI.

[Inomann CeueHUn
MHOTOTPaHHUKOB: IO AN
[MOBEPXHOCTEN,  pa3pe3aHus  Ha

4acTH, COOOpakKeHUs MOA00us

HCCJICeA0BATh IMOCTPOCHHBIC MOJCIHU, B TOM

quclIe W C HCIHOJb30BAaHMEM  amIapara
anreOpsbl.
Hcnoan3oBaTh KOMITbIOTEPHBIC

[IPOrpaMMBbI IIPHU PELICHUH 3a1a4.

O0BéM
MHOTI'OTPAHHUKA

(17 u)

O065ém Tema. O0bem
MPSIMOYTOJILHOTO
napajuienenumnena. 3aaadu 0o
yIBOCHUU Ky0Oa, 0 KBaJparype Kyoa;
0 TPUCEKIIUHU yTJIa.

CrepeomeTpuyeckue 3aaauu,
CBsI3aHHBIE ¢ OOBEMOM

PSIMOYTOJIBHOTO
napajuiesenuIea.

[IpuknagHeie 3a/1auy,
CBSI3aHHBIE C BBIUYMCIECHHEM 00bEMa
PSIMOYTOJIBHOTO
napajuieenuIea.

O0BEM TIPAMOI TTPU3MBI.

CrepeoMeTpuyeckue  3aJaud,
CBSI3aHHBIE c BBIYHCIICHHEM
00BEMOB pAMOU MIPU3MBI.

[Ipuknagabpie 3aja4u, CBSI3aHHBIE C
00BEMOM TMIPSMOM TTPU3MBI.

Brruuciaenue o0bEMOB Tenm ¢
MOMOIIBIO OnpeAcIEHHOTO
uHTerpana. OObEM  HAKIOHHOM
MPU3MBI, TUPAMU/IBI.

Q®opmyna o0bEMa MUpPaMUIBIL.
OtHomeHHEe O00BEMOB IMHPAMHJ C
OOIINM YTJIOM.

CrepeomeTpuyeckue 3aaauu,
CBsI3aHHBIE C 00bEMaMHU HAKIIOHHOM
[IPU3MBI, TUPAMU/IBL.

[IpuknagHeie 3amaud 1O TeMeE
«OO0BEMEBI TEI»,

CB000HO oOmepupoBaTh INOHATHSIMH:
00bEM  Tema, 00BEM  MPSAMOYTOJBHOTO
rapajuieseIuIe 1a.

DopMyJIUPOBATHL OCHOBHBIE CBOWCTBA
00BEMOB.

Jloka3piBaTh TeopeMy 00 o00BbEMe
pPSIMOYTOJILHOTO napaJuiesenumnesna,
CIIeZICTBUS U3 HEE.

Pa3pe3artp MHOTOTPaHHUKH,
MepeKIabIBaTh YacTH.

Pemiate cTepeoMeTpHUECKHE 3a]aud,
CBSI3aHHBIE C  BBIYMCIEGHHEM  00BEMa

MPSMOYTOJIFHOTO Mapasiesieuieaa, MPU3MBbI.
CpaBHHBATDH U AaHAJM3HPOBATH
YTBEPXKACHUS C IICJIbIO BBISBIICHUS JJOTHYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKJICHUM.
AHAIU3UPOBATHL W MOAEJMPOBATH Ha
SI3BIKE TEOMETPHUU pealbHBbIC CHTYAIIHH,
CBsI3aHHBIE C OOBEMOM MPSIMOYTOJIBLHOTO
napajuiesienuIe1a, IPU3Mbl, THPaMU/IBI.
HccaenoBaTh TOCTPOSHHBIE MOJETH, B
TOM YHCIIE M C KCIOJb30BaHUEM armmapara
anreOpBhl.
BbIBOIMTH OCHOBHYIO HHTETPATbHYIO
dbopMyITy I BEIYUCICHUS 00bEMOB TEII.
Jloka3piBaTh TeopemMy 00 o0BEMe
HAKJIOHHOM IPU3MBI Ha npuMepe
TPEYTOJIBHOM NPU3MBI U Ul IPOU3BOJIBHOU
MIPU3MBIL.

Jloka3bIBaTh TeopeMy: 00 00bEMe
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CBS3aHHBIE C 00BHEMOM HAKJIOHHOI

nupaMuiel, (HOpMyJIHpPOBATH CIEICTBUS U3
Hee: 00bEM yceu€HHOU mupamMuibl. BEIBOAUTH

[PU3MBbI, TUPAMHUIBIL. dopMyily A BBIYMCIEHUS ~ OOBEMOB
[Tpumenenune 00BEMOB.[yCEUEHHON TUPAMU/IbI
Brruucienue PacCTOSHHUS bi (e
[JIOCKOCTH
Tena
BpalieHus. (24 1)
[unnHapuyeckas

[MOBEPXHOCTH, 00pa3yolne

MIMHIPUYECKON MTOBEPXHOCTH.
Humuagp. Ilpsamoit kpyrosoil

nnHap. Ilnomane moBepxHOCTH

[VUTAHPA.

Konnueckas TIOBEPXHOCTb,
oOpasyrorue KOHUYECKOU
noBepxHocTh. Konyc. CeueHue

KOHYCa TJI0OCKOCTBI0, MapalijieIbHOM
[JIOCKOCTA OCHOBAHWsA. Y CEUEHHBIN
KoHyC. M300pakeHne KOHYCOB H
YCEUEHHBIX KOHYCOB.

[Inomane
MOBEPXHOCTHU u
MOBEPXHOCTH KOHYCA.

CrepeomeTpuyeckue 3aga4uu Ha
TOKA3aTEIbCTBO M BBIUUCIICHHE,
MOCTPOCHUEM CEUYEHUM IWIMHIpA,
KOHYCA.

[Ipuxkiagaeie
CBSI3aHHBIE C WJIMHAPOM

Cdepa u map.

[Tepeceuenue cdepsl u 1mapa c
miIockocThio. Kacanue miapa wu
cheppl  MIOCKOCThIO. Bumg wu
N300pakKeHHE IIapa.

VYpaBuenue cdepol. [lnomans
chepsl B €€ JacTei.

Cummetpust cepsl U mapa.

CrepeomeTpuyeckue 3a1a4uu Ha
TOKa3aTebCTBO M BBIUUCIICHHE,
CBsI3aHHBIE CO CcQepoll W Mmapom,
[IOCTPOCHUEM 1504 CEUCHHI

OOKOBOM
HOJHOM

3aJ1a4H,

CB0001HO omepupoOBaTHL MNMOHATHIMU:
WIMHIPUYECKass TMOBEPXHOCTb, LMIMHJP.
N3yuarts CHOCOOBI MOJIyYEHUS
[IMHIPUYECKON MOBEPXHOCTH, LIMIIMHPA.

MN300paxaTs HWIMHAD U €r0 CEYCHHS
[JIOCKOCTBIO.

CB0001HO omepupoOBaTHL NOHATHIMU:
KOHUYECKasi TOBEPXHOCTh, KOHYC, YCEUEHHBIH
koHyc. M3ywarb  cmocoObl  MOMXy4YeHHs
KOHUYECKOU ITOBEPXHOCTH, KOHYCA.

M300paxkaTh KOHYC UM €ro CE4eHHUs
[UIOCKOCTBIO, IIPOXOJLIEN Yepe3 ocCh, U
[JIOCKOCTBIO, IEPIICHANKYJIIIPHON K OCH.

BoiBoauTh (GOpMYyJBl U BBIYHCICHUS
OOKOBOM M TIOJHOM TOBEPXHOCTEH Tel

BpalCHUA.
Pemartnb CTCPCOMCTPHUUCCKHUC 3ala4du,
CBs3aHHBIC C TCJIaMHU BpalllCHUA,

HaXOXXIECHHEM IUIOMAAN OOKOBOW M ITOJIHOM
MOBEPXHOCTH, TOCTPOCHUEM CEUCHUH.

Hcnoab3oBaTh TpH pEIICHUU 3334
UIAHUMETPUYEeCKUe (aKThl 1 METO/IBI.
CpaBHUBATH u aHAJIN3MPOBATH

YTBEPXKICHUS C LENbIO BBISIBICHUS JIOTHYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX PacCy X JICHH.

AHAJIM3MPOBATh U MOJEJHPOBATH HA
A3bIKE T'€OMETPUM pEAJbHbIE CHUTYyalluH,
CBSA3aHHBIE C KOHYCOM U LIWJIMHJIPOM.

HccnenoBars MOCTPOCHHBIE MOJENH, B
TOM 4YHMCJIE M C HCIOJIb30BAHMEM ammapara
anreopbl

AKTyaau3upoBaTtb (akTbl U METOMbI

TIJIOCKOCTBIO.

MJIAaHUMCTPUHN, PCIICBAHTHLIC TEMC,

18



[Ipukitagueie 3a7a4y,
CBSI3aHHBIE CO Cepoii U 1IapoM.

[ToBTOpEHUE: OKpPYKHOCTb
Ha IUIOCKOCTH, BBIYUCJIICHUS B
OKPY’KHOCTH, CTaHJapTHBIC
noxo0us

PaznuuHbIie KOMOMHAIIMY TE
BpaleHUs 51
MHOTOTPaHHUKOB.
3agaum 1o Teme «Temna u
MMOBEPXHOCTH BpAIICHUS

19

NPOBOANTH AHAJIOTHH.
CgoOogHo

NOHATUAMHU: cdepa U 1Wap, LUEeHTp, paauyc,

auameTp chepsl U mapa.

HcciaenoBarhb
pacroyioxxeHue cepbl U MIOCKOCTH.
®opmyIMpoOBaTH omnpeJereHue

KacaTelbHOU IJIOCKOCTH K cepe.

Jloka3pIBaTh TEOPEMBI O CBOWCTBE W
NpU3HAKE KacaTeTbHOMN TIOCKOCTH.

BoiBoauTh (opmyiry UIS BBIYMCICHUS
riomaau cepel uepes paanyc chepsl.

Pemats crTepeoMeTpuuecKkue 3aaadd,
CBSA3aHHBIE CcO cdepoll ®  ImIapom,
HaXO0XIEHUEM IUIomaau chepsl U e€ yacTel,
MIOCTPOEHUEM CEYCHUH Cephl U mapa.

AHAJTU3MPOBATH U MOJEJIMPOBATH
Ha sI3bIKE TEOMETPHH peajbHBIC CHUTYaIlWH,
CBsI3aHHBIE C TIIApOM U cPepoi.

Pemarts mpocThie 3amaud, B KOTOPBIX
GUrypupyroT KOMOWHAIIMHN TEJl BpaIlCHUS U
MHOTOT'PaHHHUKOB.

Hcnoan30BaTh TMpH pEUICHWH 3a7ad,
CBS3aHHBIX cO chepod ®  Imapom,
TUTAHUMETPUYECKHe (PaKThl B METO/IBI.

Pemarts crepeoMeTpuueckue 3ajiadw,
CBSI3aHHBIC c TeIaMu BpaIleHus,
MOCTPOCHUEM CCUYCHHMI TN BpAIICHUS, C
KOMOWHAITHSIMH TEI BpaIeHus U
MHOTOTPaHHHUKOB.

I[IpoBoaUTH JIOTHYECKH KOPPEKTHBIC
JI0Ka3aTeIbHbIC PACCYXICHUS TPU PEIICHUN
rE€OMETPUYCCKUX  3aJad, CBS3aHHBIX C
NEPICHIUKYISIPHOCTBIO MJIOCKOCTEH.

AHAJTU3WPOBATH U MOEJIMPOBATH
Ha sI3bIKE TCOMETPHH peajbHBIC CUTYAIIUH,

CBSI3aHHBIE C
MHOTOTpaHHUKAMHU.
HccnegoBaTh mocTpoeHHBIE MOJIENH, B TOM
YHCIIe U C UCTIOIb30BAaHUEM



armapara ajareophbl.

Ilaomanu
MOBEPXHOCTH M
00bEMBI KPYIJIbIX
Ted (9 4)

O6bEém nunuuapa. Teopema 00
00BbEME MPAMOTO MIIHH/PA.

[Inomanu OGOKOBON M TMOJTHOM
MOBEPXHOCTH IMIJINHPA.

Brruucienue o0bEMOB Ten C
[MOMOIIBIO OIPEICIIEHHOTO
nHTerpaia. O0bEM KoHyca.

[Imomanun OGOKOBOM M TMOJTHOM
[MOBEPXHOCTH KOHYcCAa.

CrepeomeTpuueckue 3aaauu,
CBSI3aHHBIC C BBIYHUCIICHUEM
00BEMOB IIJIMH]IPA, KOHYCA.

[IpuknagHeie 3amaym MO TEME
«OO0BEMBI u ILTOIIAaN
[MOBEPXHOCTEM TeEIl.

O0béM 1Mmapa © IIAPOBOTO
cektopa. Teopema 00 00bEMeE 11apa.
[Tnomans cdepsl.

CrepeomeTpuyeckue 3aaauu,
CBSI3aHHBIE C BBIYUCIICHUEM
00BEMOB 111apa, I1apoOBOTO
CErMEHTa, IIIapOBOT'0 CEKTOPA.

[IpuknaaHeie 3a7ayu Mo TeMe

«O0BEMBI  TEN», CBA3aHHBIE C
00bEMOM MmIapa ®  IUIOMIAJBIO
cdepsl.

CooTHoIIeHHUS MEXTY
MUIOMIAIMA  TIOBEPXHOCTEH U
00BpEMaMU TTOJOOHBIX TEI.

[TonoOHEBIE Tea B
MPOCTPAHCTBE.

HN3menenue 00BéMa npu
MoI00uH.

CrepeoMeTpUUECKHUE 3a1a4H,
CBSI3aHHBIE C BBIYHCICHHEM
00BEMOB TEJI U ILIOLIAEH
MMOBEPXHOCTEMN

CB0001HO oOmepupoBaTh NOHATHIMH:
00BEM Telna, IoNaab MOBEPXHOCTH.

@opmMy/IMPOBaTHL OCHOBHBIE CBOWCTBA
00BEMOB.

Jloka3pIBaTh TeopeMbl: 00 00BEME
MUIUHApa;, 00 00bEMe KoHyca. BbIBOAMTH
dbopmynbl T BBIUMCICHHUS — 00BEMa
YCEYEHHOI0 KOHYCa.

HccnenoBars MOCTPOEHHBIE MOJAETH, B
TOM 4YHCJIE M C HCIOJIb30BAHMEM anmnapara
anreopsbl.

3HATH BO3MOXKHOCTH pPEILIEHHUs 33/1a4 Ha
[IOCTPOCHHE LHUPKYJEM U JMHEHKOW, O
KJIACCUUECKUX HEPa3pelINMbIX 33/1auax.

CB00OIHO OmepupoOBATH NOHATHUSIMM:
[1apOBOM CErMEHT, LIAPOBOM CJIOM, IIAPOBOMU
CEKTOp, OCHOBaHME U BBICOTA CETMEHTA,
OCHOBAHUE U BBICOTA IIAPOBOIO CIIOS.

BoiBonuTh (QOpMYIBI TSI HAXOXKICHUS
00BEMOB IIAPOBOTO CETMEHTA, IIIapOBOTO
CEKTOpa, IIomaan chepsl.

Jloka3pIiBaTh TeOpeMy 00 00bEMeE T1apa.

Pemiatp crepeoMerpuyeckue 3azayu,
CBsS3aHHBIE C OOBEMOM IIapa, IIAPOBOTO
CErMEHTa, LIApOBOr0 CEKTOpa, IUIOMIAbIO
chepsl.

CpaBHHMBATH u aHAJIHU3MPOBATH
YTBEPAKACHUS C LIEJIbIO BBISIBJICHUS JJOTUYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKJICHUM.

AHAIU3UPOBAThL U MOAEJMPOBATH HA|
SA3bIKE TE€OMETPUU pealbHblE CHUTYallHH,
CBs3aHHbIE C OOBEMOM IIapa, HIAPOBOTO
CEerMEHTa, LIapOBOIO CETMEHTa, IUIOUIa/JbI0
cepb.

CBo0oaHO onepupoBaTHL TOHATHEM:

HO,I[O6HBIC TCJIa B IMTPOCTPAHCTBEC.

20
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BeruuciasaTe 00bEMBI TEI C ITOMOIILIO
OIIPEICJIEHHOr0 UHTErpaia.

Pemath crTepeoMmeTpuueckue 3ajayw,
CBSI3aHHBIE C COOTHOIICHHUSIMU  MEXIY
IJIOMIAIIMA  TIOBEPXHOCTEM H 00bEMaMu
IMOJOOHBIX TEII.

IIpoBOAMTH JIOTMYECKH KOPPEKTHHIE
A0Ka3aTeJIbHbIe PACCy:KIeHUs TIPU
perieHuu TEOMETPUUECKUX 3a1a4,
CBSI3aHHBIX C BBIUYHMCIICHHEM OOBEMOB TEI C
MOMOINBI0  OMPEACNIEHHOTO  UHTErpaa,

HaXO0XKJICHUEM
COOTHOIIICHUS MEXITY TJIOIIAISIMH
MOBEPXHOCTEH M 00BEMaMU MOJOOHBIX TEJL.

AHATU3UPOBATH U MOJEJIUPOBATH
Ha SI3bIKE TEOMETPUHU peajbHbIC CUTYaIlUH,
CBsI3aHHBIE ¢ O00BEMAMU M TIOBEPXHOCTSIMHU
TEJI, Ha JIOKa3aTeJIbCTBO M Ha HAaXOXKJICHUE
Tr€OMETPUUYECKUX BETHYUH



JBu:xeHus1
(59

JIBr>xeHMs MIPOCTPAHCTBA.
OrobOpaxkenust.  JIBWxKeHUS U
PaBEHCTBO ¢buryp. O6mue
CBOICTBaA TIBOKCHUM. Bunpr
JBHKCHUM: napajuIeIbHbIN
MepeHoc, LHEHTpaJbHas
CUMMETpUSI, 3epKajibHas
CUMMETpHUSI, MOBOPOT  BOKPYT
MPSIMOIA. [IpeoGpa3zoBanus
nonobusi. Ilpsmas  u  cdepa

Diinepa.
l'eomerpuueckue 3amaum  Ha
MPUMEHEHUE IBUKECHUS

22

CgoOogHo onepupoBaTh
NOHATHAMH: oTOOpakeHue
OpocTpaHCTBA  Ha  ce0sl,  JABUKCHHE

NPOCTPAHCTBA; IIEHTpalbHas, oOceBas M

3epKajibHasi CUMMETPHUH, MapauleIbHbIN

NEPEHOC; PABEHCTBO U 1OA00HE QUryp.
Jloka3pIBaTh YTBEPXACHUS O TOM, YTO

LEHTpallbHasA, OCeBas W  3epKajibHad
CUMMETPUH, NapaJUICIbHBIA  IIEPEHOC
ABJIAIOTCS  JBUKCHUSMHU.  BBINOJHATH

npeoOpa3oBaHus MOA00uS.

OnepupoBaTh NOHATHAMM: TIpsSiMas U
cthepa Ditnepa.

Pemiatp reomerpuueckue 3amaud  C
HCIIOJIb30BAHUEM JBUKECHU.

HUcnoab3oBars Ipu pelieHUM 3aaad
JBUKEHUS IPOCTPAHCTBA U UX CBOICTBA.

CpaBHHBATH U aHAJIU3MPOBAThH
YTBEPXKIEHUS  C  LENbI0  BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX "
HEKOPPEKTHBIX PACCYX ICHUN.

HccaenoBarh NOoCTPOCHHBIE MOJEIH.

HUcnoab3oBaTh uugpoBbIe

pecypcnbl



IMoBTOpEHHUE,
00001meHne u
cUCTeMaTH3alus
3HaHui (17 4)

O6o6mmaromiee MOBTOpPEHUE
MOHATUA W METOAOB  Kypca
reOMETPUH 10-11 KJIACCOB,
cucTeMaTH3alus 3HaHUM.

Ucropus pa3BUTHUA
CTEPEOMETPUM KAaK HAYKHU U €€
pOJIb B Pa3BUTHUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTHI1

23

Pemathb crepeomeTprueckue 3ajiayd Ha
JI0KA3aTeIbCTBO MaTEMaTUYCCKHUX
OTHOIIICHUH, HaXO0XJICHUE
TEOMETPUUECKUX BEJIMYUH (IJIUH, YTJIOB,
mIomaaci, 00bEMOB).

Hcnoabn30BaTh
CTEPEOMETPUUECKUX
MJIaHUMETPUYECKHUE (PaKThl U METO/BI.

IIpoBOAMTH JIOTMYECKH KOPPEKTHHIE
JIOKa3aTeNIbHbIC PACCYXKACHUS TIPU PEIICHUT
CTEPEOMETPUUECKUX U TUIAHUMETPUUECKUX
3ajad.

pu penieHun

3aga4

CpaBHMBaTL M  aHAJM3MPOBATH
peaybHbIe CUTyaluu U BBISIBIIATD
BO3MOYKHOCTb €€ MOJEJIMPOBAaHUS Ha S3BIKE
T€OMETPHUH.

MoaenupoBathb pealbHyo

CUTyaluro Ha SI3BIKE recoMETpUHn u
HCCIea0BaTh IMOCTPOCHHBIC MOACIIN, B TOM
qucCiiIc UM C HCIIOJb30BAHHUCM  allllapara

anreopshl.

HUcnoan3oBars KOMITbIOTEPHBIE
IIpOrpaMMbl [P PELICHUH 3aa4.

IHonyuars NpeacTaBJIeHUe 0
reOMETPUM KaK O Pa3BUBAIOIICIICS HayKe,
HCCIENYIOLIEH OKPYKAIOIIUN MHD,
CBS3aHHOW C peaJbHBIMH OOBEKTAMH,
MIOMOTaoIIeH pemuTh peanbHbIe
JKU3HEHHBIE CUTyaluu 0 poin
CTEPEOMETPUH B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U

KOMIIBXOTCPHBIX TEXHOJIOT UM
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TEMATHYECKOE INIAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB, OTBOJIUMBIX HA OCBOEHME KAXKJION TEMBI,
B TOM YHUCJIE C YYETOM PABOYEN TPOT'PAMMBI BOCIIUTAHUS

10 KJIACC
Ne m/ Tema Koa-Bo JdesaATeIbHOCTh YYUTEJIA C Y4eTOM DJIeKTpOHHbIe (LN (POBbIE)
n 4acoB paboueii MporpaMMbl BOCIIUTAHUS odpa3oBaTebHbIE pecypchl
BBeenne B crepeoMeTpuio 23
1 OcCHOBHBIE TIPaBUIIa U300PAKCHHS Ha 1 - yCTaHaBIIMBATh JIOBEPUTEIILHBIC https://resh.edu.ru/subject/lesson/4756/
PHCYHKE TIOCKOCTH, apalIeIbHBIX OTHOIICHUS] MEX/Ty YUUTETIEM U
MPSIMBIX (OTPE3KOB), CEPEIUHBI 00y4arouMMucs, CocoOCTBYIOIKX
OTpe3Ka. MO3UTUBHOMY BOCIIPHUSITHIO YUAITUMHCS
TpeOOBaHUHN U TIPOCHO YUUTEIS
- IPHUBJIEKAaTh BHUMaHHE 00yUJarOIIUXCs
2 | TloHATHS CTEPEOMETPUM: TOUKA, 1 K 00cyx1aemMoii Ha ypoke Hqu"PMaHHH’ https://resh.edu.ru/subject/lesson/4756/
npsAMasi, IJI0CKOCTh, IPOCTPAHCTBO. AKTUBH3AINH IIO3HABATCIEHOU
OCHOBHEI€E TIpaBHUIIa H300paXKEHUs Ha JIeATEILHOCTH 00y4arOMUXCs

PHUCYHKE IJIOCKOCTH, TTApaJIICITbHBIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka.

- IPUMEHSTh Ha YPOKE MHTEPAKTHBHBIC
(hopmBbI pabOTHI ¢ 0OYJAIOIIIUMHUCS:
JIMCKYCCHH, KOTOPBIC JTAIOT
00y4aromuMcsi BO3MOKHOCTb
prOOPECTH OMBIT BEICHUS
KOHCTPYKTHUBHOTO JIHaJora

http://metodisty.ru/m/files/view/prezentaciya
dlya sozdaniya motivacii k teme -izobraz
henie prostanstvennyh figur na ploskosti

- OpraHU30BBIBATH IIE(CTBO
3 [TonsTHs: MepeceKaronuecs 1 MOTHBUPOBAHHBIX 00YYAIOMINXCS HA https://resh.edu.ru/subject/lesson/4756/
TUIOCKOCTH, TEPECEKAIONINECs psMast WX HEYCIICBAIOIUMHU
Y TUIOCKOCTb; MOJTYITPOCTPAHCTBO.

OAHOKJIACCHUKAaMH, JaroIIcc
O6y‘laIOH.[I/IMC$I COITMAJIbHO 3HAYUMBIH



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
https://resh.edu.ru/subject/lesson/4756/

[TonsTus: nepecexaromuecs
IIJIOCKOCTH, MEPECEeKaroIuecs mpsamast
U IJIOCKOCTB; TOJIYIIPOCTPAHCTBO.

MHororpaHHUKH, H300pakeHue
MPOCTEHIIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIECTBYIOIUX 00BEKTOB.

MHororpaHHuKH, U300paKeHHE
MPOCTEHIIIHNX MPOCTPAHCTBEHHBIX
(buryp, HECYIIECTBYIOINUX 0OBEKTOB.

AKCUOMEI CTCPCOMCTPHH U IICPBLIC
CIICACTBHA U3 HUX.

AKCHOMEI CTCPCOMETPHUU U TICPBLIC
CICOCTBUA U3 HUX.

OIBIT COTPYAHUYECTBA U B3aUMHOM
MTOMOIIA

- pC€aJIM30BBIBATHL BOCIIUTATCIIBHBIC
BO3MOJXHOCTH B PA3JIMYHBIX BUAAX
JEATeTbHOCTH 00YJaIOIUXCS CO
CJIOBECHO (3HAKOBOM) OCHOBOIA:
camocTosiTeNbHas paboTa ¢ yHeOHUKOM,
paboTa ¢ Hay4HO-TIOMYJISIPHOM
JUTEpaTypoi, oTOOp U CpaBHEHUE
MarepHana o HeCKOJIbKIM
HCTOYHHKAM.

http://geometry2006.narod.ru/Lessons/10-11/
3b.pptx

http://geometry2006.narod.ru/Lessons/10-11/
3a.pptx

http://geometry2006.narod.ru/Lessons/10-11/
14d.pptx

http://geometry2006.narod.ru/Lessons/10-11/
3c.pptx

http://geometry2006.narod.ru/Lessons/10-11/
1.pptx

http://geometry2006.narod.ru/Lessons/10-11/
2.pptx



http://geometry2006.narod.ru/Lessons/10-11/
http://geometry2006.narod.ru/Lessons/10-11/
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
caeactBus u3 HuXx. CriocoObl 3aaHus
MPSIMBIX U INIOCKOCTEHN B
npocTtpancTBe. OO03HAUCHUS IPSIMBIX
U TIJIOCKOCTEH.

10

N300paxkenue ceuyeHnil mupamMuibl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOJIAT
yepe3 ux pedopa. M3obpaxenue
NMEPECCUCHUA MOJTYUYCHHBIX
II0CcKoCTel. PackpammBanune
MIOCTPOEHHBIX CEUECHUH pa3HbIMU
L[BETaMH.

http://geometry2006.narod.ru/Lessons/10-11/
1.pptx

11

N3obpaxenne ceueHnt MMpaMuIbl,
Ky0a U MPU3MbI, KOTOPBIE IPOXOJISAT
yepe3 ux peopa. M3obpaxenue
nepeceyeHus MOTyYeHHBIX
IJI0CcKocTel. PackpammBanue
MIOCTPOCHHBIX CEYCHU Pa3HBIMU
[[BETaMHU.

https://resh.edu.ru/subject/lesson/4912/

http://metodisty.ru/m/files/view/zadachi na
postroenie sechenii mnogogrannikov

12

N306pakeHue ceueHuil nupaMu/ipl,
Ky0a ¥ PU3MbI, KOTOPbIE TPOXOSAT
yepes ux pedpa. M3o0paxenue
[IEPECEUECHUS TOJTYYEHHBIX
IJI0CKOCTeN. PackpaimmBanue
IIOCTPOEHHBIX CEYEHUH pa3HbIMU

https://resh.edu.ru/subject/lesson/4912/

https://resh.edu.ru/subject/lesson/4912/



http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
https://resh.edu.ru/subject/lesson/4912/
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/

IIBETaAMHU.

13

N3o00parkeHue ceueHit mupamMubl,
Ky0a ¥ IPU3MBbI, KOTOPHIE TPOXOISAT
yepe3 ux pedpa. M3obpaxenue
MEPECCUCHU S MOJTYUYCHHBIX
IJI0CKOCTeN. PackpammBanue
IMOCTPOCHHBIX ceueHun Pa3sHBIMU
IBETAMHU.

https://resh.edu.ru/subject/lesson/4912/

14

Merton cneoB sl MOCTPOEHUS
CEUEHUH.

http://geometry2006.narod.ru/Lessons/10-11/
14d.pptx

15

Merton cienoB [Uisl HOCTPOSHUS
ceuenuid. CBOMCTBA MEepECEUCHUI
MPSIMBIX U IJIOCKOCTEH.

http://geometry2006.narod.ru/Lessons/10-11/
15b.pptx

16

Merton ciiejoB JUTsl IOCTPOSHUS
ceyenuidi. CBOMCTBA MepeceUCHU
MPSIMBIX U IJIOCKOCTEH.

http://geometry2006.narod.ru/Lessons/10-11/
15c.pptx

17

[TocTpoenue ceueHuit B mupamue,
KyOe 1o TpeM To4kaM Ha pedpax.
Co31aHne BBIHOCHBIX YepTexXel U
3aIUCh 1IAr0B MOCTPOCHUSI.

http://geometry2006.narod.ru/Lessons/10-11/
15d.pptx

18

IlocTpoeHnue ceueHuii B nupamue,

http://geometry2006.narod.ru/Lessons/10-11/



https://resh.edu.ru/subject/lesson/4912/
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15b.pptx
http://geometry2006.narod.ru/Lessons/10-11/15b.pptx
http://geometry2006.narod.ru/Lessons/10-11/15c.pptx
http://geometry2006.narod.ru/Lessons/10-11/15c.pptx
http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

KyOe 10 TpeM ToYKaM Ha pedpax.
CoztaHue BBIHOCHBIX YEpTEXKEHN U
3aIUCh IAroB MOCTPOCHUSI.

19

[TocTpoenue cedeHnli B MUpaMHU/IE,
KyOe 10 TpeM TOYKaM Ha pedpax.
CozniaHue BBIHOCHBIX YepTEXKeH U
3aITUCh MIAr0B MOCTPOCHUSI.

20

[TocTpoenue cedueHnii B MUpaMu/Ie,
KyOe 1o TpeM TOYkaM Ha pedpax.
Co3naHne BBIHOCHBIX YEPTEKEN U
3aMMch M1aroB NOCTPOEHUS.

http://geometry2006.narod.ru/Lessons/10-11/
15e.pptx

21

[ToBTOpEHUE MIIAHUMETPUU: TEOPEMA O
MPOMOPLUOHAIBHBIX OTPE3KAX.
[TogoGue TpeyroabHUKOB.

http://geometry2006.narod.ru/Lessons/10-11/
15e.pptx

22

[ToBTOpEHME TUTAHUMETPUU: TEOPEMA
Menenas. PacueTsl B ceueHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHS TFIAHUMETPUHU U
CTEPEOMETPHH.

23

Konmponvnas paboma Nel
«AKcuomur cmepeomempuu.
Ceuenuny»

B3aumHoe pPacmojaoKeHue npsaMbIX B



http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

NPOCTPAHCTBE

24

B3anMHoOe pacnosiokeHue npsiMbIX B
npoctpaHcTBe. CKpeluBaromuecs
npsMble. [Ipu3HaKky CKpemmuBaromuxcs
npsMbIX. [lapamnensHble TpsiMble B
IIPOCTPAHCTBE.

25

Teopema o CyleCTBOBAaHUU U
€AVMHCTBEHHOCTH IIPSIMOU
MapajyIeIbHON TAaHHOU MPSIMOi,
MPOXOJISIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha
JaHHOU mpsiMoi. JlemMma o
[IEPECCUECHNH NapAIIIEIIbHBIX MPSIMBIX
IIJIOCKOCTBIO.

26

[TapaniensHOCTb TpeX MPSIMBIX.
Teopema o Tpex mapamienbHbIX
npsameix. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX.

27

[TapannensHOE MPOSKTHPOBAHUE.
OcHOBHBIE CBOMCTBA MapaIETBLHOTO
npoexktupoBanus. M300paxkenue
pasHbIX (GUTYp B MapaljiebHON
MIPOEKIIUU.

28

enTpanpHas nmpoekus. YToi ¢
COHAIPABJICHHBIMA CTOPOHAMHU. YTOII

- pC€aJIM30BBIBATH BOCIIUTATCIIBHBIC
BO3MOJXHOCTH B PA3JIMYHBIX BUAAX
NEeSITEILHOCTH, 00YyJaloIuXcs CO
CJIOBECHOM (3HAKOBOI) OCHOBOM:
CUCTeMaTH3aIys y9eOHOro MaTepuala

- IPOEKTUPOBATh CUTYaLlUU U COOBITHS,
pa3BHUBAIOIIHE
AMOITMOHATHHO-TIEHHOCTHYIO chepy
oOyyJaromierocs

- pa3BUBAThH Y 00yUYaIOIIHUXCS
MMO3HABATEIHHYIO aKTUBHOCTD,
CaMOCTOSITEIbHOCTh, IHUIIUATUBY,
TBOPYECKHE CITOCOOHOCTH

http://geometry2006.narod.ru/Lessons/10-
11/5a.pptx

http://geometry2006.narod.ru/Lessons/10-
11/5b.pptx

http://metodisty.ru/m/files/view/ugol mezhd
u pryamoi i ploskostju

http://metodisty.ru/m/files/view/ugol mezhd
u skrechivajuchimisya pryamymi 2013 01



http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20

ME¥Ky NPSIMBIMH.

20

29 | 3agaum Ha JOKA3aTEIBCTBO U http://metodisty.ru/m/files/view/rasstoyanie
HCCIEN0BaHNE, CBI3aHHEIE C mezhdu_skrechivajuchimisya pryamymi
PacHooKEHUEM MPSMBIX B
MPOCTPAHCTBE.

IMapanieabHOCTh NPAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE

30 | [MonsTHs: MapauIeIbHOCTD MPSMOM U -OpraHU30BbIBaTh MHAMBUAYalIbHbIe U | http://geometry2006.narod.ru/Lessons/10-11/
IJTOCKOCTH B TIpocTpaHcTie. [Ipu3Hak rpynmnoBbie GopMbl yueOHOM 7a.pptx
napauIeIbHOCTH MPSIMOU U TUIOCKOCTH. JIeATeIIbHOCTH;

CaolicTBa napauieIbHOCTH IPSIMOM U

TOCKOCTIL -peaTM30BBIBATH BOCITUTATEIIBHBIC
BO3MOJKHOCTH B Pa3JIMYHBIX BUAAX

31 | FeomeTpuyeckue 3a1aun Ha ACATEILHOCTH 00YHAIOMHXCA CO http://geometry2006.narod.ru/Lessons/10-11/

CJIOBECHOM (3HAKOBOI) OCHOBOM:

BBIUMCIICHUE U JOKA3aTeIbCTBO, 7b.pptx
CaMOCTOSTENIbHAS paboTa ¢ YIeOHHKOM,

CBSI3aHHBIC a MaPAUICITBHOCTHIO .

9 paboTa ¢ Hay4YHO-TIOMYJISIPHOM

MPSIMBIX U IJIOCKOCTEH B ),
JUTEPaTypOid, 0TOOP U CpaBHEHHE

MIPOCTPAHCTBE.
MaTepHala 1o HeCKOJIbKHM
UCTOYHUKAM;

32 | IloctpoeHue ceveHwMs, MPOXOIAIICTO http://geometry2006.narod.ru/Lessons/10-11/
yepes JAHHYIO IPAMYIO Ha YepTeske U -HPUMEHSATH Ha YPOKE MHTCPAKTHBHEIC | 12 nntx
NapaJLIENBHOTO APYTOi IPMOil. (hopmbI paboThl ¢ 00YyUAIOLITUMUCS:

PacyeT OTHOIICHHIA JIMCKYCCHH, KOTOPBIC TAFOT
o0y4arouMcsi BO3MOKHOCTh
33 | [NapannenbHas npoekuus, IpUMEHEHHE IPUOOPECTH OTILIT BEACHUSA http://geometry2006.narod.ru/Lessons/10-11/

JUISL IOCTPOCHUSI CEYCHHH KyOa 1
napauienenumnena. CpoiicTsa
napajuieNienuneia u Ipu3Mbl.

KOHCTPYKTUBHOI'O JUaJiora,

13.pptx



http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi
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http://geometry2006.narod.ru/Lessons/10-11/13.pptx
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34 | IapannenpHble mockocTy. [Ipu3Haku 1 http://geometry2006.narod.ru/Lessons/10-11/
[apajuIeIbHOCTH JBYX IIOCKOCTEH. 8a.pptx
35 | Teopema o mapasieIbHOCTH U 1 http://geometry2006.narod.ru/Lessons/10-11/
€IMHCTBEHHOCTH IIJIOCKOCTH, 8b.pptx
MPOXOJSIIEH Yepe3 TOUKY, HE
MIPUHA/IEKALTYIO JaHHOM IJIOCKOCTH U
CIIEACTBHUS U3 HEE.
36 | CpolicTBa MapauieabHbIX MIJIOCKOCTEM: 1
0 MapaJuIeIbHOCTH MPSIMBIX
MIEpECEUCHMS IPU MEPECEUEHUU ABYX
MapaIeabHbIX MIOCKOCTEN TPETHEH.
37 | CpoiicTBa napasuieabHbIX JIOCKOCTEH: 1 http://geometry2006.narod.ru/L essons/10-11/
00 oTpe3kax napasuieIbHbIX MPSMBIX, 8b.pptx
3aKJIHOYEHHBIX MEXKY MapajuieIbHbIMU
IJIOCKOCTSIMU; O MIEPECEUEHUU MTPSAMOiL
C ABYMsI HapaJuieJIbHbIMU
MIJIOCKOCTSIMU.
[HepneHAUKYJIAPHOCTH NPAMBIX U 25
IUIOCKOCTEH B POCTPAHCTBE
38 | [loBTopenue: Teopema [Iudaropa Ha 1 -IPOEKTUPOBATH CUTYAIIUU U COOBITHS,

IIJIIOCKOCTH.

pa3BUBAIOIINE KYJIbTYPY NE€PEKUBAHUIMI



http://geometry2006.narod.ru/Lessons/10-11/8a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
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39

[ToBTOpEHUE: TPUTOHOMETPHUS
IIPSIMOYT'OJIBHOTO TPEYrOJbHUKA.

40

CpoiicTBa Ky0a U IpSIMOYTr0JIbHOTO
napajiesienunea.

41

Boruncnenue 1iamH oTpe3koB B KyOe U
MIPSIMOYT'OJIBHOM ITapajuleIICUIIE IE.

42

[lepneHMKYIApPHOCTD NPAMOU U
mockocTH. [Ipusnak
MEPIEHIUKYIISIPHOCTH MPSMOM U
IIJIOCKOCTH.

43

[TeprieHANMKYISAPHOCTH MPSAMOM 1
mrockoctu. [Tpusnak
MEPIEeHIUKYISIPHOCTH MPSIMOU U
IJIOCKOCTH.

44

Teopema o cyriecTBOBaHUU U
€IMHCTBEHHOCTH TMPSIMOM,
MPOXOIAICH Yyepe3 TOUKY
MIPOCTPAHCTBA U NMEPIICHIUKYIIPHON
MJIOCKOCTH.

45

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOTOTpaHHHKAX.

46

IInockocTu u MNEPNCHAUKYIAPHBIC UM

1 HCHHOCTHBIC OPUCHTALIUN pe6eHKa;

-MHUIUHPOBATH U MOAJICP)KUBATH
UCCJIEJIOBATENBCKYIO I€ATEIbHOCTD
o0yuaroumxcs B paMKax peain3aiuu
VMU WHIWBHTyATBHBIX W TPYIITOBBIX
UCCJIEIOBATENbCKUX NPOEKTOB, YTO JIaCT
00yJaronuMcs BO3MOKHOCTh
IpHOOPECTH HABBIK ITyOJIUYHOTO
BBICTYIUICHUS MIEpe]l ayTUTOpueH,
apryMEHTHPOBAHUS M OTCTaUBAHHUS
CBOEH TOYKH 3pEHUSI.

http://metodisty.ru/m/files/view/geom 10

http://geometry2006.narod.ru/Lessons/10-11/
17a.pptx

http://geometry2006.narod.ru/Lessons/10-11/
17b.pptx



http://metodisty.ru/m/files/view/geom_10
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx

MMpsAMBIC B MHOTOTpaHHHKaX.

47

[lepnenuKyIsip ¥ HaKJIOHHASL.
[TocTpoenue neprneHuKyspa u3
TOYKH Ha MPAMYIO.

48

[lepnieHIuKynsIp U HAKJIOHHAS.
[TocTpoenue nepneHuKysipa u3
TOYKH Ha MPSMYIO

http://geometry2006.narod.ru/Lessons/10-11/
18.pptx

49

Teopema o Tpex nepneHauKyIsIpax
(mpsimast u oOpaTHas)

http://geometry2006.narod.ru/Lessons/10-11/
18.pptx

50

Teopema o Tpex neprneHANKYIIpax
(mpsimast u oOpaTHas)

51

VYT0JI MeXKTy CKPEITUBAIOIIMMUCS
MIPSIMBIMHU.

52

[Touck neprneHaANKyISIPHBIX MPSIMBIX C
MTOMOIIBIO IEPIICHIUKYISIPHBIX
IIJIOCKOCTEN.

53

OpTOFOHaJ'ILHO € IIPOCKTUPOBAHHUC.

http://geometry2006.narod.ru/Lessons/10-11/
22b.pptx



http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
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54

[TocTpoenue ceuenuii Kyoa, mpU3MBbl,
[IpaBUJIBHON MUPaMUbI C IIOMOIIBIO
OPTOTOHAJILHOM IIPOEKIIUH.

http://metodisty.ru/m/files/view/postroenie s
echenii mnogogrannikov

55

[TocTpoenue ceuenuii Kyoa, mpU3MBbl,
MPaBUJIBHON MUPaMUbI C TIOMOIIBIO
OPTOTOHAJILHOM IIPOEKIIUH.

http://geometry2006.narod.ru/Lessons/10-11/
22b.pptx

56

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEIIBHO INIOCKOCTH. IInockocTn
CUMMETpU B MHOTOTPaHHUKAX.

57

[Ipu3Hak nepneHIuKyIspHOCTH
MPSIMOM U TUIOCKOCTH KaK CIIEACTBHE
CUMMETpPHUH.

58

[IpaBunbHbIE MHOTOTpaHHUKH. Pacuér
PacCTOSIHUIN OT TOYKH JI0 MJIOCKOCTH.

http://geometry2006.narod.ru/Lessons/10-11/
20d.pptx

59

IIpaBunbHBIE MHOTOTPpAaHHUKHU. Pacuér
pacCTOSTHUN OT TOYKHU J0 INIOCKOCTH.

http://geometry2006.narod.ru/Lessons/10-11/
20e.pptx

60

CriocoObl ONyCTUTh NEPIEHANKYIISAPHI:
CUMMETPHS, CABUT TOUYKHU IO

http://geometry2006.narod.ru/Lessons/10-11/



http://metodisty.ru/m/files/view/postroenie_sechenii_mnogogrannikov
http://metodisty.ru/m/files/view/postroenie_sechenii_mnogogrannikov
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MapajuIeIbHON IIPSIMOM.

61 | CaBur no HemapauienbHON IPSIMOH, 1
W3MEHEHUE PACCTOSHUM.
62 | Konmponvnas paooma Ne 2 1
«B3aumnoe pacnonoscenue npamvix
u niaocKocmeil 8 NPOCMPAHCHEE»
Yrabl u paccTossHUS 16
63 | [ToBTOpEHUE: Yroy MEXITy IPSIMBIMA 1 -00maThes ¢ 00ydaromuMucs (B http://geometry2006.narod.ru/Lessons/10-11/
Ha TUIOCKOCTH, TPUTOHOMETPHS B Janore), MpU3HaBaTh UX TOCTOMHCTBA, | 16a.pptx
MIPOU3BOJILHOM TPEYTOJIbHHKE, NIOHUMATh U TIPUHUMATH MX
TeopeMa KOCHHYCOB.
- OPraHu30BBIBaTh HHIUBUAYAIbHbIE U
64 | IloBTOpEHUE: yroa Mexay 1 TPYIIOBEIC QOPMEL Y4COHOl
CKPEILMBAIOIIUMHUCS IPSIMBIMU B ACATEIRHOCTH
OpOCTPAHCTBE. - OPTaHU30BBIBATH IS 00yUYaAIOITUXCS
CUTYalluil KOHTPOJIS U OLIEHKH
65 | ['eomeTpuvecKkue METOIbI BEIYUCICHUS 1 http://geometry2006.narod.ru/Lessons/10-11/
-peanu30BbIBaTh BOCIUTATEIbHbBIC
yrita MEKLy HpAMBIMH B BO3MOYKHOCTH B Pa3IMYHbBIX BUJIAX 16d.pptx
MHOTOTpaHHHKAX. NEeSITeIbHOCTH, 00y4Jaroluxcs co
CJIOBECHOM (3HAKOBOI ) OCHOBOM:
66 | [Byrpannsiii yroi. CBoiicTBo 1 CHCTEMATH3ALIHA y4EOHOr0 MaTepHasa. http://geometry2006.narod.ru/Lessons/10-11/

JMHEWHBIX YIJI0B JBYIPAHHOIO yIJja.

21a.pptx



http://geometry2006.narod.ru/Lessons/10-11/20h.pptx
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67

[TeprieHIUKYIISIPHBIC TTIOCKOCTH.
CBolicTBa B3aUMHO
MIEPICHIUKYIISIPHBIX TUIOCKOCTEH.

68

[Ipu3Hak nepnesauKyIspHOCTH
IIJIOCKOCTEMN; TEOpEMa O MPSIMOU
IIEpECEUYEHMS ABYX IIIOCKOCTEN
MEPIEHIUKYIIIPHBIX TPEThEN
IUIOCKOCTH.

http://geometry2006.narod.ru/Lessons/10-11/
22a.pptx

69

[IpssMOyroIBHBIN MapauIeaenuIe;
Ky0; U3MepeHus, CBOIicTBa
IIPSIMOYTOJIBHOTO NTapaJUIEIICIUIIEA.

70

Teopema o AuaroHau
MPAMOYTOJIHOTO Mapajjieienuiena u
CJIeCTBHE U3 HEE.

71

CrepeomeTpuyeCcKHe U IPUKIIAIHbIC
3aJla4M, CBSI3aHHBIC CO B3aUMHBIM
pAaCIOJIOKEHUEM IIPSAMBIX U
MJIOCKOCTEH.

72

HOBTOpCHI/IeZ CKPCIIUBAOIIHUECCA
IIpsAMBIC, ITaPaAJJICIIbHBIC IINIOCKOCTHU B
CTAaHAAPTHBIX MHOT'OTpaHHUKAX.

73

Hapa napaJisiCJIbHBIX IUIOCKOCTEH Ha
CKpCUINBAOIINXCS MMPAMBIX,
PacCCTOSAHUC MCIKIAY



http://geometry2006.narod.ru/Lessons/10-11/22a.pptx
http://geometry2006.narod.ru/Lessons/10-11/22a.pptx

CKpCIIMBAOIIUMHUCS ITPAMBIMU B
IMPOCTBIX CUTYyallHUAX.

74

Paccrostane oT ToukHn J0 IIIOCKOCTH,

PacCTOSHKUE OT MPSIMO¥ JI0 TMJIOCKOCTH.

75

Beruncnenue paccTosHAN MEX Ty
CKPELIUBAOIINMHUCS IPSIMBIMU C
ITOMOIIIBIO NEPIEHANKYIIPHON
IIJIOCKOCTH.

76

TpexrpanHblid yroJi, HEpaBEHCTBO IS
TpeXTpaHHbIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCHHYCOB 1
CUHYCOB Il TPEXTPAHHOTO yria.

77

DneMeHTHI C(hepUIECKO reOMEeTPHH:
reoJIe3nYecKue JIMHUU Ha 3emIe.

78

Konmponvnasa paboma Ne 3 «Yenwt u
paccmoanuny

MHoOrorpaHHuKHu

http://geometry2006.narod.ru/Lessons/10-11/
20d.pptx

http://geometry2006.narod.ru/Lessons/10-11/
20f.pptx

79

CI/ICTeMaTI/BaI_II/IH 3HAHUM
«MHOFOFpaHHI/IK " €ro 39JICMCHTBD»

80

[Mupamupa. Buasl nupamu.
[IpaBunpHas nupamua.

-peaTn30BBIBATH BOCITUTATEIIBHBIC
BO3MOJKHOCTH B Pa3JIMYHBIX BUIAAX
JeSITEITBHOCTH 00YYarOIIUXCS CO
CJIOBECHO (3HAKOBOM) OCHOBOIA:
BBIBO/IbI M JIOKA3aTEIbCTBO (hOpMyI,

http://geometry2006.narod.ru/Lessons/10-11/
24.pptx
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aHam3 GOpPMYII, PEIICHHE TEKCTOBBIX
KOJIMYSCTBCHHBIX M KaY€CTBCHHBIX
3a/a4, BBITIOJIHCHHE 3aJIaHUH 110

81 | [Ipm3ma. [Ipsmast u HaKIOHHAs 1 9
npusMbl. [IpaBuiibHasK Ipu3Ma. pasrpaHICHIIO MOHATHH
- IPUMEHSATH Ha YPOKE HHTEPAKTHBHBIC
82 | Ipsmoii napamienenues, 1 (bopmMbI paboOTHI € 00yJAOIIUMHUCS
MIPSIMOYTOJIBHBIN MTapajuIeIeuIe],
KyO.
83 | Bemyxkibslie MHOTOTpaHHuKH. Teopema 1
Ditnepa.
84 | Bemykible MHOTOTpaHHUKH. Teopema 1 http://geometry2006.narod.ru/Lessons/10-11/
DOitnepa. [IpaBunbHbIE U 27a.pptx
HOMYNPABHILHBIC MHOTOTPAHHICL http://geometry2006.narod.ru/Lessons/10-11/
28.pptx
85 | Konmponvnas paboma Ne 4 1
«Mnozozpannuku»
BekTopbl B mpocTpaHcTBe 12
86 | IlonsTHe BekTOpa HA IUIOCKOCTH U B 1 - IPUMEHSATH Ha YpoKe UHTepakTuBHble | hitp://geometry2006.narod.ru/Lessons/10-
MIPOCTPaAHCTBE. (hopmbI paboThI ¢ 0OYUAIOLTUMUCS: 11/9a.pptx
rpymmnoBas padboTa win paboTa B mapax,
KOTOPBIE Y4aT 00y4arolIiXCst
KOMAaHJTHOW paboTe W B3aUMOICHCTBHIO
87 | Cymma BEKTOPOB. 1 http://geometry2006.narod.ru/Lessons/10-

C IPYTUMU 00 y4arOIIHMUCS

11/9b.pptx



http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
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- IPUBJICKATh BHUMAHHUE 00YJaIONTUXCS
K [IEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha
YPOKE SBJIEHUM, IOHATUH, TPUEMOB

88 | PasHOCTH BEKTOPOB.

89 | [IpaBuio mapasutenenunena.

90 | YMHOXeHHUE BEKTOpa Ha YUCIIO.

91 | Pa3noxeHue BeKkTOpa o 6a3ucy Tpex
BEKTOPOB, HE JIS)KAINX B OJJHON
TUTOCKOCTH.

92 | CkanspHOE IPOU3BEACHHE.

93 | Beruucnenue yria MeXay BEKTOPaMHU.

94 | Ilpocreiimme 3a1a4u ¢ BEKTOPAMH.

95 | IIpocreiimue 3a1a4n ¢ BEKTOPaMH.

96 | IIpocreiimme 3a1a4n ¢ BEKTOPAMH.

97 | IlpocTreiimue 3a1a4u ¢ BEKTOPAMH.
IloBTOpPEHuUe, 00001IeHNE,
CHCTeMaTH3ALMs 3HAHUM

98 | O606meHue U cucTeMaTH3anus - OpraHM30BBIBATH JJIS1 00YYAIOIINXCS

3HaHUM «B3anmMHOE pacnosnoxeHue




IIPSIMBIX U INIOCKOCTEHN B CUTYallMil KOHTPOJIS U OLICHKU
MIPOCTPAHCTBEY
99 | ObGoO0ImeHre U cHCTeMaTU3aIus 1
3HaHUM «MHOTOTpaHHUKI
100 | Hmozosas konmponvnas paboma 1
101 | Hmozosas konmponvhnas paboma 1
102 | OGoOmeHne u cucTeMaTu3aIus 1
3HAHUH: aHATN3 KOHTPOJBbHOU PabOTHI.
11 KJIACC
Ne m/m Tema Koa-Bo JesiTeIbHOCTD YYUTEJIS C duaexkTpoHHbIe (LU poBHIE) 00pa3oBaTebHbIE pecypchl
YyacoB | y4eToM padoueil mporpamMmsl
BOCIIMTAHUS
AHanuTH4ecKasi reomerpus | 15
1 [ToBTOpEHUE TEMBI - IPUBJICKATh BHUMaHHE https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sist
«KoopauHaTel BekTOpa Ha oOyuarormuxcs K oocyxkmaaemoii | ema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-
TJIOCKOCTH M B IPOCTPAHCTBE» | | Ha ypoke HH(OpMAIH, ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9
AKTUBU3ALIMH IT03HABATEIBHOM 263
JEeSITeIbHOCTH 00YJarOIIUXCs
- IPUMEHSTh Ha YpPOKE
2 [ToBTOpEHUE TEMBI 1 UHTEPAKTUBHBIC ()OPMBI https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sist

«CKaJ'I}IpHOC MMPOU3BCACHUC

ema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mez




BEKTOPOB»

[ToBTOpEHME TEMBI
«Bpruncnenus yria Mexay
BEKTOPAMH B IIPOCTPAHCTBE

[ToBTOpEHME TEMBI
«YpaBHEHHUE NPSIMOH,
MPOXOISIIEH Yepe3 JBE TOUKH

YpaBHEHHE MIOCKOCTH,
HOpMaJb, ypaBHEHHUE
IJIOCKOCTH B OTPE3Kax.

YpaBHEHHE MJIOCKOCTH,
HOpMaJb, ypaBHEHHUE
IJIOCKOCTHU B OTPE3Kax.

BeKTOpHOG IIPOU3BCACHHC.

JInHeliHbIE HEPABEHCTBA,
JINHENHOE
MIPOrpaMMHUPOBAHUE.

JInneliHbIC HEPABEHCTBA,
JIMHEWHOE

paboThl ¢ 00yJaOIUMUCS

- OpraHN30BBIBATH IIE(CTBO
MOTHBHUPOBAHHBIX
00yyJaronuxcs HaJ ux
HEYCTIEBAOIIUMHU

OJTHOKJIACCHUKAMH, -
peanu30BbIBATH
BOCIIUTATCIBbHBIC BO3MOXHOCTHU
B PA3JIMYHBIX BHUAAX
JESATETFHOCTH 00 YUAFOIIHXCS:
caMocCTosITeNbHas paboTa C
yueOHUKOM, paboTa C
Hay4YHO-TIOMYJISIPHOM
JTUTEPATYPOH, OTOOP U
CpaBHEHME MaTepHasa 1o
HECKOJIbKUM HCTOYHHUKAM.

hdu-vektorami-skaliarnoe-proizvedenie-9283

https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sist

ema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mez
hdu-vektorami-skaliarnoe-proizvedenie-9283




IIPOrpaMMHUPOBAHHUE.

10

AHanmutudeckue MeTOIbI
pacdéra yria Mexay

MMpsAMBIMA B MHOTOT'PaHHUKAX.

11

AHamutudeckue MeTOIbI
pacdéra yria Mexay

MMpsAMBIMHA B MHOTOT'PaAaHHUKAX.

12

dopmyna pacCTOSIHUS OT
TOYKH 10 IINIOCKOCTH B
KOOpJIUHATaXx.

13

Haxoxnenue pacctosiHuii oT
TOYKH JI0 THIOCKOCTH B KyOe.

14

Haxoxnenue pacctostHuii oT
TOYKH JI0 IUIOCKOCTH B
MPaBUIILHON TUPaMUJIC.

15

Konmponvnasa paboma Ne 1
«Ananumuyeckasn
2eomempus)

IloBTOpEHuUe, 06001ICHNE U
cucTeMaTH3anua 3HAHUM
«Mmuororpanauxku. CevyeHu
s MHOTOTPAHHHUKOB»

15




16

CeueHust MHOTOI'PaHHUKOB:
CTaHJapTHBIE
MHOT'OTPaHHUKH.

17

CeucHus MHOTI'OI'paHHUKOB!
METOA CIIEAOB.

18

CGLIGHI/UI MHOI‘OI‘paHHI/IKOBI
CTaH)IapTHBIG IIJIOCKOCTH,
HepecequHﬂ l'IpSIMI)IX nu
TIIOCKOCTEN.

19

[TapamensHbIe TPsIMBIE U
IUIOCKOCTU: TapalieIbHble
CEUCHMS.

20

[TapannenpHbIe PSIMBIE U
IJIOCKOCTH: pacyer
OTHOIIIECHUM.

21

HapannenLHHe IIPpsAMBIC U
INIOCKOCTH: YI'JIbI MCIKIY
CKpCIIUBAOIIUMUCA
IIpAMBIMHA.

22

[lepnieHauKyIsApHBIE IPSIMbIE
U TUIOCKOCTH: CTaH/JapTHBIE
napel MepreHUKYISIPHBIX
IJIOCKOCTEN U MPSMBIX,

CUMMCTPUHU MHOTOT'PAHHHUKOB.

- peaIn30BbIBATH
BOCIIMTATCIIbHBIC BO3MOXHOCTHU
B PA3JIMYHBIX BHUAAX
JESITEIbHOCTH, 00y4aroLuXcs
CO CJIOBECHOM (3HAKOBOM)
OCHOBOW: CUCTEMaTU3aLIHs
yuyeOHOro Marepuana

- MPOCKTHPOBATH CHUTYAIUU U
COOBITHS, Pa3BUBAIOIINE
SMOIMOHAITHHO-IIEHHOCTHYIO
chepy oOyuatromerocs

- pa3BUBATH Y 00yUaIOIIHUXCS
MMO3HABATEIHHYIO aKTUBHOCTD,
CaMOCTOSITEIbHOCTh, IHUIIUATH
BY, TBOPUYECKHE CTIOCOOHOCTH

https://resh.edu.ru/subject/lesson/6065/

https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-
v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-
priamoi-i-ploskosti-12048




23

[lepnenqukynsipHbIE IPSAMBIE
U IUIOCKOCTH: TEOPEMa O TPEX
NEPIEHIUKYIIAPAX.

https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sist

24

[IepnenqukynsipHbIE IPSIMBIE
U IJIOCKOCTH: BBIYHUCIICHHUS
JUIMH B MHOTOTpaHHHUKaX.

ema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mez
hdu-vektorami-skaliarnoe-proizvedenie-9283

25

[ToBTOpEenue: mioniaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI
JUTSI TUTOTTIA/IeH, COOOpaeHus
onoous.

https://resh.edu.ru/subject/lesson/4724/

26

[ToBTOpEeHue: mwIomagn
MHOTOYTOJILHUKOB, (POPMYJIBI
JUTSI TUTOIIA/ICH, COOOpaKeHuUs
ono0us.

27

[ToBTOpEHUE: TUTOMIAIM
MHOTOYTOJILHUKOB, (DOPMYITBI
JUIS TIOMIACH, COOOpaXKeHUs
nonoous.

28

IInomanu ceuenuit
MHOTOTPaHHUKOB: IUIOIIAIN
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHHs

10 I00MSI.

https://resh.edu.ru/subject/lesson/6018/




29 [Tnomramm ceueHuit https://resh.edu.ru/subject/lesson/5443/
MHOTOTPaHHUKOB: TUIOIIA TN
MOBEPXHOCTEM, pa3pe3anus Ha | 1
9acTH, COOOpaKEHUS
noao0us.

30 Konmponsnas paboma Ne 2
«lloemopenue: 1
Mnozozpannuku. Ceuenusn
MHO20ZPAHHUKOB»

O0bEéM MHOTOrpaHHUKA 17

31 O0wem tena. O0vem -OpraHu30BbIBAThH http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
MPSIMOYTOJIbHOTO 1 UHAMBUAyaJIbHbIE U IPYIIIOBHIE
napajuiesenumnesa. dbopMBI yIeOHOM ACSITEIHHOCTH;

32 3amaun 00 yaBOeHHH Ky0a, 0 “peanu3oBbIBATE
KBAIPATYPE Kya; 0 1 BOCIIUTATEIbHbIE BO3MOYKHOCTH

B Pa3JIMYHBIX BUIAX
TPUCEKIUH YTa.

JEeSITeIbHOCTH 00Y4aroInXCst

CO CJIOBECHOM (3HAKOBOW)

33 Crepeomerpuyeckue 3a1aum, OCHOBOM: CaMOCTOSITEeIIbHAS
CBSI3aHHBIE C 00BEMOM 1 paboTta ¢ yueOGHIKOM, paboTa C
IPAMOYT'0JIBHOTO Hay4YHO-TIOIYJISIPHO I
apaJuICJICIIAICAA. JIUTEepaTypoit, oToop u

CpaBHEHHE MaTepHasa 1o

34 TpuKiajHble 3a1a40, HECKOJIbKUM HCTOYHHUKAM;

CBSI3aHHBIE C BHIYHCICHUEM 1 -[IPUMEHSTh Ha ypoKe

o0BbeMa MPsIMOYT OJIBHOTO
napajuleJenuneaa.

UHTEPaKTHBHBIE (OPMBI
paboThI ¢ O0yYAOIIMMHUCS:




35

O06beM npsIMOii TPU3MBIL.

36

CrepeomeTpuiecKue 3a/1au,
CBSI3aHHBIE C BEIUMCIICHUEM
00BEMOB NMPSMOI IPU3MBI.

37

[Ipuknagnsie 3a1auu,
CBSI3aHHBIE C 00BLEMOM
MPSIMOM TIPU3MBI.

38

Brruucnenue o0eMOB TeN C
MTOMOIIBIO OTIPEAETICHHOTO
uHaTerpaia. O0bem
HAKJIOHHOM MPU3MBI.

39

Brruncienue o0beMOB TEI C
MTOMOIIBIO ONPEACTICHHOTO
uHaterpana. O0bem
HAKJIOHHOHM TIHPaMU/IBI.

40

dopmyrna o0bemMa MUpaMuIbL.
OTtHoieHue 00beMOB
MUpaMuJ ¢ OOIIUM YTIIOM.

41

dopmyna oObeMa MHPaAMHUIBL.
OtHolIeHEe 00BLEMOB
MUPaMUJI ¢ OOIIUM YTIIOM.

JUCKYCCUH, KOTOPBIE Jal0T

00yJaronmMcs BO3MOKHOCTh
IPUOOPECTH OIBIT BEICHUS
KOHCTPYKTHBHOTO JIHAJIOTa

http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx

https://resh.edu.ru/subject/lesson/5629/

https://resh.edu.ru/subject/lesson/4046/




42

CrepeomeTpuiecKue 3a/1au,
CBsI3aHHBIC C BBIYUCIICHUEM

00BEMOB HAKIIOHHOH MPHU3MBI.

43

CrepeomeTpuiecKue 3a/1au,
CBSI3aHHBIE C 00bEMaMU
MTUPaMUJIBL.

44

[IpuknagHeie 3a1a4u MO TEME
«O0OBEMEBI TE», CBA3aHHBIC C
00BEMOM HAaKJIOHHON TIPU3MBI

45

[Tpuknamabie 3a1a4M 110 TEME
«O0OBEMBI TET», CBA3AHHEIE C
00bEMOM MTUPAMUJIBI.

46

[Ipumenenne 06beMOB.
Brruncnenue paccTostHus 10
MJIOCKOCTH.

47

Konmponvnas paboma Ne 3
«0O0vem MHO20ZpaHHUKA)

Tesia BpanieHus

24

48

Hunuaapudeckas
MOBEPXHOCTh, 00pa3yrolne
HWIMHAPUYECKON
MTOBEPXHOCTH.

-pCaJIN30BbIBATDH
BOCIIUTATCIIbHBIC BO3MOKHOCTH
B PA3JIMYHBIX BHUAAX
ACATCIIBHOCTH 06yqa}0m1/1xc;1

http://geometry2006.narod.ru/Lessons/10-11/11/2 4 a.pptx




49

Hunuuap. [Ipsamoit kpyrosou
uwmaap. [nomans
ITOBEPXHOCTH LIUJIUHIPA.

50

Konnueckas noBEpXHOCTB,
o0pa3zyrolre KOHMIeCKOU
nosepxHoctu. Konyc.

51

Cedenne KOHyca MIOCKOCTHIO,
MapajieIbHOMN ITOCKOCTH
OCHOBAaHUSI.

52

VYceueHHbI KOHYC.
N3obpaxenne KOHYCOB U
YCEUEHHBIX KOHYCOB.

53

[Tmomans OOKOBOI U ITOJIHOK
MMOBEPXHOCTH KOHYCA.

54

[Tmomans OOKOBOI U ITOJIHOK
MOBEPXHOCTU KOHYCA.

55

CTepeOMeTpH‘{eCKI/IC 3aJa4yu
Ha JOKa3aTCJIbCTBO U
BBIYUCIICHUC, IOCTPOCHHUCM
CEUYCHHUI HUJINHApPA, KOHYCA.

56

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTesIbCTBO U
BBIYUCIIEHUE, IOCTPOCHUEM

CO CJIOBECHOM (3HAKOBOM)
OCHOBOW: BBIBOJIbI
JI0Ka3aTeabCcTBO (GOPMYII,
aHanmu3 GopMyIl, perieHne
TEKCTOBBIX KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX 33]1ad,
BBITIOJTHEHHUE 3aJIaHUI 1O
pa3rpaHUYEHUIO TOHATHI

- MPUMECHSTH Ha YPOKE
WHTEPAKTHUBHBIC (DOPMBI
paboTHI ¢ OOYJAFOIIMMHUCS:
yueOHbIe JUCKYCCHUH,
BHUKTOPHHBI, HACTOJIHBIC HTPHI,
pOJIEBBIC UT'PHI, yICOHBIC
TIPOEKTHI




CEYEHU IUIMHIpPA, KOHYyCA.

https://resh.edu.ru/subject/lesson/4034/

o7 [Ipuknagaeie 3anaun,
CBSI3aHHBIC C IUJIMHAPOM.

58 [Tpuknamaeie 3a1a9m,
CBSI3aHHBIE C IWJIMHAPOM.

59 Cdepa u map.

60 [lepeceuenue chepsl U mapa ¢
mIockocThio. Kacanue mapa u
cdepsl IIoCKOCThI0. Bua u
n300pakeHue 1mapa.

61 [lepeceuenue chepsl U mapa ¢
wiockocThio. Kacanue mapa u
cdepsbl I0CKOCThIO. Bua u
n300paxKeHue mapa.

62 VYpasuenue chepsi. [Tnomans
cdepbl U ee yacTei.

63 Cummerpus cdepsl 1 mapa.

64 CrepeoMeTrpuueckue 3a1aun

Ha J0Ka3aTCJIbCTBO U




BBIYHCJIICHUEC, CBA3aHHBIC CO
cdepoii u mapom,
IMOCTPOCHUEM UX CEUCHUH
IIJIOCKOCTBIO.

65

CrepeomMeTpuiecKue 3a1auu
Ha JIOKa3aTeIbCTBO U
BBIYHCJIICHUEC, CBA3aHHBIC CO
cdepoit u mapowm,
MMOCTPOCHUEM UX CEUCHUH
TUIOCKOCTHIO.

66

[Tpuxknagnsie 3a1auu,
CBsI3aHHBIE CO chepoit u
1apom.

67

[ToBTOpEHME: OKPYKHOCTH HA
IJIOCKOCTH, BBIYUCIICHUS B
OKPY>KHOCTH, CTaHJJapTHBIE
ono0us.

68

Paznuunbie KOM6I/IH8.I_II/II/I TCJI
BpalllCHUA U
MHOT'OI'PaAHHHUKOB.

69

321,[[21‘{1/[ mo Teme «Tena u
MOBEPXHOCTHU BPAILLICHU»

https://resh.edu.ru/subject/lesson/4910/

70

321,[[21‘11/1 mo Teme «Tena u




IOBCPXHOCTHU BPAILLICHU»

71 Konumponsnas paboma Ne 4
«Tena u noeéepxnocmu
epauienus))
IL1omaam MoBepxXHOCTH U
00bEMBI KPYIJIBIX TeJl
72 O6bem nuauaapa. Teopema -MHUIUMPOBATH U http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
00 00BbeMe MPSIMOTO TOIICPKUBATh
muiInHAapa. HUCCIEA0BATCIbCKYIO
JEeSITeIbHOCTh 00Y4aroIIMXcs B
73 Bbruncienne 00beMOB Tel ¢ paMKax peaJn3alui UMH http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
IIOMOIIBIO OIMPECACIICHHOI'O WHIAWBHUAYAJIIbHBIX U I'PYHITIOBEIX
uHTerpasia. O6beM KoHYycCa. HCCIIENOBATENBCKUX IIPOEKTOB,
YTO JIaCT 00YJArOITUMCS
74 [Tnomamy 60KOBOW 1 TIOTHOM BOSMOKHOCTS NIPHOOpECTH http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
HaBBbIK Hy6J'II/ILIHOl"O
ITOBCPXHOCTHU KOHYCA.
BBICTYIUICHUSA IICPEA
ayaUuTOpPUEH,
75 CrepeomeTrpuueckue 3a/1a4u, ApryMEHTUPOBATIIA 1
OTCTauBaHUA CBOCU TOYKHU
CBsI3aHHBIC C BBIYHMCJICHUEM
3peHUs.
00BEMOB HUJINHApPAa, KOHYCA.
76 [TpuknaaHbie 3a7a49U 110 TEME http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
«O0BEMBI U IIOIAaaU
HOBerHOCTeﬁ TEII.
77 O6beM 11apa u mapoBoro http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx

cextopa. Teopema 06 06beme




mapa. [lnomane chepsr.
CrepeomeTpuiecKkue 3a/1auu,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB 111apa, MapoBOTO
CerMeHTa U IapoBOTO
CEeKTOpa.

78

[IpuknanHele 3aga4n 10 TEMe
«O0BeMEI Tell», CBSI3aHHBIE C
00bEMOM I1apa U IJIOMIA B0
chepnl. COOTHOICHHS MEXTY
IIJIOIIAIIMH [TOBEPXHOCTEN 1
00BEMaMHU TOI0OHBIX TEIT.

79

ITonoGOHbIE TETA B
npocrpancTse. 3meHnenune
o0beMa mpu 1mo00uu.
CrepeoMeTrpuueckue 3aaauu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB TeN U IUIoIIAeH
MOBEPXHOCTEM.

80

Konmponvnas paboma Ne 5
«llnowaou nosepxnocmu u
00beMbl Kpyenvlx meny»

http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx

JABuxenust

81

JIBHKEHUS IPOCTPAHCTBA.
OtoOpaxenusi. [IBrxeHUs 1
paBeHcTBO ¢uryp. O6ume

- IPUMEHSTH Ha YPOKE
UHTEPaKTHBHBIE (POPMBI
paboThI ¢ OOyYAIOIIMMHUCS:




CBOMCTBA ABV)KEHUM.

rpymmnoBas padora wim pabora B
napax, KOTOpbIe y4ar

82 Buabr nBuxenuit: 00yJaronImxcst KOMaHTHOM
MapajuIeIIbHBIA TEPEHOC, paboTe 1 B3aUMOJICHCTBHIO C
[EHTpAbHAS CUMMETPHS, 1 JIPYTUMH 00YJarOIIIUMHUCS
3epKajbHask CHMMETPHS,

IIOBOPOT BOKPYT NPSMOM.

83 [TpeoOpazoBanwmst MOTO0MS. 1
[Ipsimast u cepa Ditnepa.

84 I'eoMeTrpuyeckne 3a1aun Ha 1
MPUMCHCHHE JBUKCHHUS.

85 Koumponvnan paboma Ne 6 1
«/leusicenun»

IToBTOpEHUE, 00001IEHUE 1 17
cUcTeMaTH3anus 3HAHUH

86 O6o0061maroniee NTOBTOPEHUE - 00maThCs ¢ 00yJAIOMUMHUCS
MOHATHI U METOJIOB Kypca (B auanore), mpu3HaBaTh UX
reomerpuu 10-11 kiaccos, 1 JIOCTOMHCTBA, TIOHUMAaTh U
CUCTEeMAaTH3aI¥sl 3HAHHIA: NPUHUMATD UX
«[lapannenbHOCTh NPSAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE - OpraHU3OBbIBATE

WHAUBUAyaJIbHbIE U TPYIIOBHIE
OpPMBI Y4eOHOI 1eATeTHbHOCTH

87 O6o06mmaroniee TOBTOPEHHE (bopmer y A

NOHATHUHA 1 METOZOB KypcCa 1 - OpraHu30BbIBATH IS

reomerpun 10-11 knaccos,
CHUCTEMAaTH3alVsl 3HAaHUH:

oOyyaromuxcs CUTyalun




«BekTopsbl B IpoCcTpaHCTBE»

88

O6o06m1aromee MOBTOPEHNE
MOHSATUI U METOJIOB Kypca
reomerpun 10-11 knaccos,
CUCTEeMaTU3als 3HaHW:
«BeKTopsI B TPOCTPAHCTBE)

89

O6o061maroniee NTOBTOPEHNE
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 kiaccos,
CHUCTEeMaTU3als 3HaHW:
«O06beM MHOTOTpAaHHUKA

90

O6o0mmaroiiee MOBTOPEHHE
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 kiaccos,
CUCTeMAaTH3allMsl 3HAaHHIA:
«O0BEeM MHOTOTpaHHHUKA

91

O6o0mmatoiiee MOBTOPCHHE
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
CUCTEeMAaTH3aIHsl 3HAHHIA:
«[Inomaay moBepXHOCTH U
00BEMBI KPYTJIBIX TEI»

92

O6o0m1aromiee MOBTOpeHNE
MOHATUHN U METO0B Kypca
reomerpun 10-11 knaccos,

KOHTPOJIA U OLICHKHU

-peaIn30BbIBATH
BOCIIMTATCIIbHBIC BO3MOXHOCTHU
B PA3JIMYHBIX BHUAAX
JeSITEIbHOCTH, 00yJaroIuXxcs
CO CJIOBECHOM (3HAKOBOM)
OCHOBOW: CUCTEMaTU3aLIHs
y4yeOHOro Marepuarna.




cucTeMaTu3anys 3HaHuH:
«[Inomanu NOBEpXHOCTH U
00BEMBI KPYTIIBIX T

93

Hmozoeasn konmponwvnan
paboma

94

Hmozoean konmponwvnan
paboma

95

[ToBTOpEeHuE, 0600IICHNE 1
CHCTEMAaTH3aIHs 3HAHWH.

96

Uctopus pazputus
CTEpPEOMETPHUU KaK HAYKH U €€
pOJIb B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTHUM.

97

Uctopus pa3zButus
CTepEeOMETPUH KaK HAyKH U €€
POJIb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI.

98

Hctopust pa3BuTHs
CTEpPEOMETPUN KaK HAyKH U €€
POJIb B pa3BUTHU
COBPEMEHHBIX HH)KEHEPHBIX U




KOMIIBIOTCPHBIX TEXHOJIOTHHi.

99

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U €€
pOJb B pa3sBUTUU
COBPEMEHHBIX HHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH.

100

Ucropus pazsutus
CTEPEOMETPUU KaK HAYKU U €€
pOJIb B pa3BUTUU
COBPEMEHHBIX HMHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTHH.

101

Uctopus pazputus
CTEpPEOMETPHUM KaK HAYKH U €€
pOJIb B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTHUM.

102

Uctopus pa3zButus
CTepEOMETPHUH KaK HAyKH U e
POJIb B pPa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI.
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