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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH W MPEIMETOB TI'YMAHHTAPHOIO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pELICHNH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroIuXcs MPU U3y4eHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
Y HEOOXOAUMBIX JJIs1 YCIEIMIHOTO NMPOo()EeCCHOHAIBLHOTO 00pa30BaHHUsl, CBI3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HAHUE MOHATUMHOIO arMapara o pa3aeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 33/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUil, (OPMUpPOBAHUE MOHUMAHHUSA POJHM AKCMOMATHUKU TMpU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupoBaHHE yMEHHs BIaJEThb METOJAMHU JIOKa3aTeIbCTB M aJrOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, POBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHHEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00OCHOBaHUHU MaTEeMATUYECKUX YTBEPXKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpPECA K U3YUEHUIO TE€OMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAaHUS PEAIbHBIX CHUTYyallMil, HCCIIEJOBaHUS IOCTPOECHHBIX MOJEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «kmaccax sBisroTcs: «lIpsMble ¥ TUIOCKOCTM B  HPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJIEp’KaTelIbHBIM JIMHUSAM y4yeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUMX YMEHHUH  pacmpeienseTcss He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
IpOrpaMMbl, paclpeAeNéHHbIM MO TrojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U TIOCTYNATENIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00yUYalOIUXCsl, paclIUpsis U yriayOosss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHuranuu O0OydeHHSs,  [OCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MarteMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, obOecreunBas MPEEMCTBEHHOCTh MEXKIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MaPaJUIEIbHOCTD TPEX MPSIMBIX, NAPAJUIEIBHOCTD IIPSIMOMN
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLHUsI (PUTYPBI Ha MIIOCKOCTh. [lepneHaAuKyIsIpHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yrila. TpEXrpaHHbIA U MHOTOI'PAHHbIE YIJIbIL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, psiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJIHAS MTOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha IMOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [ludaropa. [lupamuaa: N-yronbpHas nupaMuja, MpaBUibHAs U yCeUEHHas
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBriibHBIE MHOTOTDAHHMKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U IPABUIIbHBIN TEeTpasap, Kyo. IlpencraBienue
O NMPABUJIbHBIX MHOTOTPAHHUKAX: OKTadAp, JOJEKA3AP U UKOCASP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW MHPAaMHUJIBI, TEOpEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpA Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasIoKEHUM BEKTOpa II0  TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TIOBEPXHOCTh, KOHWYECKass TTOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonokenue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaimleHus: Ha
miockoctu. Pa3sépTka nunuuapa u konyca. Cummerpust chepsl 1 mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl 1 KoHyca. OOBEM Iapa U I1apoBOTO
CErMEHTA.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3sma, BnmcanHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U e€ dJacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINUHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJM NEPEHOCA
CEKYILIEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KOOpIMHAT B mnpocTpaHcTBe. KoopaunaTel BekTtopa. PasnmokeHuwe BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMXEHUN: TapauielbHBIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, IIOBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBIICHHUHA, MPOICAYP
IrpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCBI U JIpyroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOM MAaTEMAaTHKH, IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUUCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTEeMaTUYeCKUe 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oyaymeit mnpodeccun U peaan30BbIBATh COOCTBEHHBIC >KU3HEHHbBIE IIJIaHBbI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKONM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pEelIeHus 3a7ad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MTPAKTUKH, TOHMMAaHUE MaTEMaTHICCKOM
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCIbHOCTh MHANBUAYATHHO U B TPYTITIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy MOHATUSAMHU, (OPMYJIUPOBATH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI /7151 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIIOBHBIC;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemieHuss yueOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIlIEHUs1, BEIOUpATh HauboJee MOAXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUS, HCCIENOBAaHUS, OLIEHWBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAe€MOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJE€Th HABBIKAMHM  TO3HABATENbHOM  pedJeKkCUM KaK  OCO3HaHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUH 3a]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yIbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMi0 COBMECTHOM paboOThl, pacHpenensiTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITOJIHATH CBOIO YacTh pabOThI M KOOPIAUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPH
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOAHO pAacmo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiesIbHOE, LEHTPAIbHOE " OpPTOTOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOUTh CEUEHHUS MHOTOTPAaHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpam U
KOOpAMHATAaM B IPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaX0XJICHNE TEOMETPUUECKUX BEJIMUNH, IPUMEHSS H3BECTHBIC METO IbI TIPU
pElIeHHH MaTeMaTHYeCKUX 3a]ad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e IMPHUMEHATH MPOCTEHIlIMEe NpPOrpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTypax, TMpPEeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMCHATH TIOJY4YCHHBICE 3HAHMS HAa TMPAKTUKE: CpPaBHUBATh W
aHAIIM3UPOBATh pealbHBIC CUTYAIlUU, TPUMEHSATh U3YUYCHHBIC MOHSATHUS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcOopMyJIHpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJEIHN C HCIIOJIb30BAHUEM I'€OMETPUUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH U MPeoOpPa30BbIBATH HH(POpMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;
pemaTh TeOMETPUUECKHUE 3a/1a4i Ha BRIYUCIICHHUE YTIIOB MEKY MPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJHO ONEpPUPOBATh TOHSATUSMH, CBS3aHHBIMU C JBWXKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB U TEJ BPAILCHUS: CECUCHMS LWJIMHIpa
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIEHN MIIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUCCKHUE YTBEPKICHMUS;

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
NPUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemarth 3adadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUU W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

IPUMEHSATH MOJTYYCHHBIC 3HAHUS Ha MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBAThH
U OIICHUBATh pEAIbHbIC CHUTYallMHM, MPUMEHATh W3YyYEHHBIC TMOHSITHSI,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYCCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
S3BIKE TEOMETPHUH, UCCIIEIOBATh MOCTPOECHHBIE MOJICNIN C UCTIOJIBb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnionokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb HPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (unbp )
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 AHanmuTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHUE, 0600IICHNE 1 15 1
cUcTeMaTu3alus 3HaHUI
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpeHME, O606III€HI§C " 1 9
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

KoHnTpoJbHbIe
padoThI

Jara usyyenus

OcHoOBHBIE TIpaBUIIa U300pAKEHHUS HA
PHUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHATHS cTepeoMeTpHun: TOUKA, IIpsAMas,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBuJia U300paKeHMsI Ha PUCYHKE
IJIOCKOCTH, IMapaJUICIIBHBIX NPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

[onsaTus: mepecekaromuecs MmIOCKOCTH,
NepeceKaroIInecs MpsiMasi ¥ TUIOCKOCTh;
TIOJTYIIPOCTPAHCTBO

[TonsTHS: IEpeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMas ¥ MI0CKOCTh;
TIOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHHE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIINX OOBEKTOB

MHororpaHH1KH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus u3 HuX. CocoObl 3a1anus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O603HaueHus NPSMbIX U IUIOCKOCTEN

10

N3o00pakeHne ceueHnid MupaMu/ibl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOIAT Yepe3 ux
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIy4EHHBIX IIJIOCKOCTEH.
PackpammBanme moCTPOCHHBIX CEUCHHH
pa3HBIMU [IBETAMH

11

N306paxkenune ceueHuit nupamuibl, Kyoa
Y NIPU3MBI, KOTOPBIE IPOXOIAT YEPEe3 UX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIy4EHHBIX IIJIOCKOCTEH.
PackpammBaHyie NOCTPOSHHBIX CEUEHHM
pa3sHBIMU LIBETaMH

12

N3o06paxkenue ceueHuit nupamuibl, kyoa
Y IIPU3MBI, KOTOPEIE IPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
HOJYYEHHBIX TJIOCKOCTEH.
PackpammBaHye NOCTPOCHHBIX CEUEHHH
pa3sHBIMU [IBETaMHU

13

N300paxeHune cedeHuit mupamuibl, kKyoa
Y NIPU3MBI, KOTOPBIE IPOXOJAT YEPe3 UX
pEbpa. N3o0paskeHue nepecedeHus
HOJTYYEHHBIX TIOCKOCTEH.




PackpammBanue NOCTPOECHHBIX CEYEHUN
pa3HbIMM LIBETaMHU

14

15

Mertopa cnenoB Ui HOCTPOCHUS CEUYEHUI

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IJIOCKOCTEH

16

Mertopn ciie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IJIOCKOCTEMN

17

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

18

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

19

20

21

[TocTpoeHue ceyeHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX T-Iﬁ':lf)Te)KeI\/'I M 3aI1iCh HI1aroB
MIOCTPOCHHS

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX 4EPTEKEN U 3aIKCh 11aroB
IIOCTPOCHHUS

HOBTOpCHI/IC IJIAaHUMCTPHUHU: TeopeMa ()

IPONOPLMOHATBHBIX oTpe3kax. [Tonobue
TPEYrOJIbHUKOB




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

B3anmHOe pacnosnoxeHue npsiMbIX B
npoctpancTBe. CKpeluBaroIuecs
npsmele. [Ipu3Haky cKkpemuBaroImxcs
npsaMmeix. [lapamiensHblie npsMsie B
IIPOCTPAHCTBE

25

Teopema 0 CynieCTBOBaHMM U
€JMHCTBEHHOCTH IIPSIMOM MapasuieIbHON
JTAHHOM TIPSIMOM, NMPOXOAIIEH uepes
TOYKY IIPOCTPAHCTBA U HE JIeXkKaALIEH Ha
JIAHHOM IpsiIMOM. JIeMMa 0 nepeceueHnn
NapauIEIbHBIX MPAMBIX IIJIOCKOCTBIO

26

27

28

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

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

lentpanpHas mpoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXIY MPSMBIMU




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.
CBolicTBa napauieIbHOCTH NIPSIMOU U
IIJIOCKOCTH

31

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

32

[TocTpoenue ceueHuns, MPOXOAAIIETO
yepe3 JaHHYIO MPSAMYIO Ha YepTexe U
MapajuIebHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUI

33

34

35

36

[TapannensHas TIpOEKIUs, TIPUMEHEHUE
JUISI IOCTPOEHUSI CEUeHUH KyOa U
napayuienenuneaa. CBoicTea
napajureJieune1a u pu3Mbl

[TapannensHble minockoctu. [Ipuznaku
NapajuIeIbHOCTU JBYX IIOCKOCTEH

Teopema 0 nmapajuieIbHOCTH U
€IUHCTBEHHOCTH MJIOCKOCTH,
MIPOXOIAILIEH Yepe3 TOUKY, HE
MPUHAJIEKALLYIO JTaHHOW TUIOCKOCTH U
CIEICTBUS U3 HEE

CsoiicTBa napajiCJIbHbIX IUIOCKOCTEM: O
NnapaiCJIbHOCTH NPAMBIX IMEPCCCUCHUA




MIPU NIEPECEUCHUHU JIBYX MapaLICIbHBIX
MIJIOCKOCTEH TpeThe

37

CBoiicTBa mapaienbHbIX MIIOCKOCTEH: 00
OTpPE3Kax NapaJlICIbHBIX IMMPAMBIX,
3aKJIIOUYEHHBIX MEKy TapaIeIbHBIMUA
IUIOCKOCTSIMU; O [IEPECEUEHUH MTPSIMOH €
JBYMs IapaJlIeNIbHbIMU TIOCKOCTSIMU

38

39

[ToBTropenue: Teopema [ugaropa Ha
IUIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

40

CaolicTBa Ky0a U IPSIMOYTOJIBHOTO
napajenenunesa

41

42

43

44

Boruncnenue 1uH 0Tpe3KOB B KyOe U
IIPSIMOYT'OJIBHOM IapajuIeIenuIee

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

IlepneH AUKYIAPHOCTD MPAMON U
nockocty. [Ipusnak
NEPIEHAUKYJIAPHOCTH IIPIMOMN U
IIJIOCKOCTH

TeopemMa o CylIeCTBOBaHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIeH
4yepe3 TOUKY IPOCTPAHCTBA U
NEePHEHANKYISPHON K MIIOCKOCTH




[IimockocTH U NepneHIUKyIIpHbIE UM

4 IpsIMbIE B MHOTOI'PaHHHUKAX

46 [InockocTy U nepneHAUKYISIPHbIE UM
IpsIMblE B MHOTOTpaHHHUKaX
[lepnenauKysp ¥ HAKJIOHHASA.

47 [TocTpoeHune nepneHauKyIIspa u3 TOUYKH
Ha IpSMYIO
[lepnenauKymsip ¥ HaKJIOHHAsA.

48 [TocTpoeHue nepneHauKyIIsipa u3 TOUKH
Ha IPsIMYIO

49 Teopema 0 TpEX nepHneHAUKYIIIPax
(mpsimast 1 oOpatHas)

50 Teopema o TpEX nepHeHAUKYIApax
(mpsimast 1 oOpatHas)

51 Yroa Mexay CKpeluBaroIMMHCS
PSIMBIMU
[Touck neprneHMKyIAPHBIX MPSIMBIX C

52 MOMOMUIBIO NEPIIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OproroHaibHOE MPOESKTUPOBAHHE
[TocTpoenue ceuenuii Kyda, MpU3MBI,

54 IIPABWJIBHOM MUPaMUJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH
[ToctpoeHue ceueHuit Kyda, mIpU3MBL,

55 MPaBUIILHON TTUPAMHUJIBI C TTOMOIIBIO

opTor OHaJILHOM MMpOCKINU




56

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

57

58

59

[Ipu3Hak nepnesauKyJIApHOCTH IPSAMON U
IIJIOCKOCTH KakK CIIE€ACTBUE CUMMETPUHU
[TpaBriIbHBIE MHOTOIpaHHUKH. Pacuér
pPaccTOsTHUM OT TOYKHU 10 IUNIOCKOCTH

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
paccTOSTHUM OT TOYKHU J0 TUIOCKOCTH

60

CriocoObI ONyCTUTh MEPIIEHAUKYIISAPHI:
CUMMCTpPUs, CABUT TOYKH 110
HapaJuIeIbHON NPAMON

61

62

CnBur no HenapaJieabHOU MPSAMOH,
WU3MEHEHUE PACCTOSHUN

KoHTtposbHas padora "B3anMHoe

pacIoI0kKEHUE NMPSAMBIX U INIOCKOCTEN B
npocTpaHcTae”

63

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

64

[ToBTOpEHME: yroym Mexay
CKpCIIUBAOINMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

65

66

I'eomeTpuyeckre METOAbI BBIYMCIICHHS
yrila MeXAy MpsSIMBIMU B MHOI'OTPaHHUKAX
JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria




67

[lepnienquKyIsIpHBIE IITIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHINKYISIPHBIX
MIJIOCKOCTEM

68

[Ipu3Hak nepnesauKyJIsspHOCTH
IJIOCKOCTEH; TeOpeMa O NPSMOK
IIEPECEUYCHUS IBYX IIIOCKOCTEN
HEePHEHINKYIIAPHBIX TPEThEH MI0CKOCTH

69

70

71

[IpsiMoyronbpHBII Mapauienenunesn; Kyo;
MU3MEPEHHUs], CBOMCTBA MPAMOYTOJIBHOTO
napajuleenue1a

Teopema o nuaroHany NpsSMOYroJbHOTO
napaJuleIenuIe1a U CIEACTBUE U3 HeE

CTCpeOMeTpI/I‘leCKI/IC H IIPUKIIaTHBIC
3aJa4M, CBA3aHHBIC CO B3aMMHBIM
PaCIIOJIOKCHUEM IIPSAMBIX U IINIOCKOCTH

72

[ToBTOpEeHME: CKpeNIMBaOIIUECs MPSIMbIE,
napajuieIbHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOTpaHHHKAX

73

[Tapa nmapaynenbHbIX IJIOCKOCTEN Ha
CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHHIE
MEX1y CKPELUBAIOIIUMUCS PSIMBIMU B
IIPOCTBIX CUTYaIUSIX

74

75

PaccrosiHre OT TOUKM 10 TIIIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH

Brluncnenue paccTosHUN MEXKITY

CKPCHIUBAOIHUMUCA ITPSAMBIMU C
IIOMOIIBIO HCpHeHI[I/IKyJ'IHpHOI\/'I IIJIOCKOCTH




TpéXrpaHHslid yroi, HepaBeHCTBa IS
TpexrpanHbIxX yriaoB. Teopema ITudaropa,

76 TEOpPEMbI KOCUHYCOB U CUHYCOB JJIsI 1
TPEXTPAaHHOTO yria

77 DeMeHTHI chepruiecKoil reOMeTpuu: 1
reoJIe3NYECKUE JINHNUU Ha 3emiie

78 KoHnTtponbHas padota "Y1ibl u 1
paccrosiHus"

79 Cucremaru3zaius 3HaHUNM "MHOrorpaHHUK 1
U €ro 3JIeMEeHTHI"

80 ITupamupa. Buasl nupamun. [paBuiibHas 1
nupamuia

81 [Tpusma. [IpsiMast U HAKJIIOHHAS TIPU3MBIL. 1
[IpaBunbHas npusma

82 [Tpsimoit mapasienenunen, 1
OpSMOYTOJIbHBIN Mapasuienenunesn, Kyo

83 Brimykisie MEOTOTpanHuKH. Teopema 1
Ditnepa
Brinykisle MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBunpHbIe U OTYNIpaBUIbHBIE 1
MHOTOTPaHHUKH

85 Konrponsnas padora "MHororpaHHukH" 1

86 [ToHsiTHE BEKTOpA HAa MJIOCKOCTH | B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHoCTh BekTOpOB 1

89 [IpaBuno napamnenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1




Paznoxenue BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JISIKAITUX B OJTHOMN 1
TUIOCKOCTH
92 CkayisipHO€E MTPOU3BEICHUE 1
03 Beruucnienue yria Mexy BEKTOpaMH B 1
IPOCTPAHCTBE
94 [Ipocrteiimme 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 O0o01IeHre U CHCTeMaTU3alus 3HAHUN 1
100 HroroBast KoHTpoIbHAs paboTa 1
101 Wrorosas koHTpoJibHasA paboTa 1
102 O00011IeHNE U CUCTEMATU3ALUs 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanyecTBo 4acoB

No 11/ T Hdara
°n/m eMa ypoka Konrtpouabnbsie IIpakTnueckue
Bceero N3Yy4YeHUsI
padoThI padoTsbI
1 IToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHcTBE"
2 [ToBTopenue Temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Brruncinenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCcTBE"
4 [ToBTOpEeHME TeMBbI Y paBHEHHE MTPSIMOH, 1
IIpoXosuIel yepes 1Be TOUKu"
5 VYpaBHEHME IIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
5 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1
yYpaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE
9 JInHelHbIE HEPABEHCTBA, TMHENHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanUTHYECKHE METO/IbI pacuéTa yria 1
MEXy NPSIMbIMH B MHOT'OTPaHHUKAX
1 AHanUTHUYECKHE METO/IbI pacuéTa yria 1
MEXy TUNIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopMya pacCTOSTHUSA OT TOYKH J10 1

IIJIOCKOCTH B KOOpAWHATAX




Haxoxzaenue paccTossHUi OT TOYKHU A0

13
IIJIOCKOCTH B KyOe

14 Haxosxnenue paccTostHui OT TOUKHU 70
IJIOCKOCTH B IPABUJILHOM MUPAMHU/JIE

15 Kontponbhas padota "AHamuTudeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHBIE
MHOTOTPaHHUKHU

17 CeueHurst MHOTOTPAaHHUKOB: METOJI CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE

18 IJIOCKOCTH, TIEPECeUEHUs MPSIMBIX U
IIJIOCKOCTEN

19 [TapannensHble NPSIMbIC U TITIOCKOCTH:
rapajvieIbHbIC CEUCHUS

20 [TapannensHble NpSIMbIE U TITIOCKOCTH:
pacy€r OTHOLIEHUI

21 [TapannenpHble NpsIMBbIE U MIJIOCKOCTH: YIJIbI
MEXy CKPEIIMBAIOIIUMUCS PSIMBIMU
[TepnenauKynsipHBIC TPSIMBIE U TUIOCKOCTH:

29 CTaHJapTHBIE TTAPbl IEPIIECHINKYIISIPHBIX
MIJIOCKOCTEHN U MPAMBIX, CHAMMETPUH
MHOT'OTPaHHUKOB

93 [TepnenquKynsIpHBIC IPSMBIE U TUIOCKOCTH
Teopema O TpeX MepreHIUKYIsIpax

24 [lepnenaukynsipHbIEe TPSIMBIE U TNIOCKOCTH:

BBIUUCJICHUSA JJIMH B MHOT'OI'PaHHUKAX




25

[ToBTOpEHME: IO MHOTOYTOJILHUKOB,
bopMyIIBI 1S TUTOIIAACH, COOOpaXKEeHUS
noxoous

26

HOBTOpeHI/Ie: miomain MHOIOyroJibHMuKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKeHUs
og00ust

27

28

29

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKeHUs
mopoous

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00Us

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIAIA TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEeHUs MOA00Us

30

KonTponbnas padora "[loBTOopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

31

32

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuiesienunena

3anaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUH yTia

33

CrepeoMeTpuyecKue 3a7jauu, CBI3aHHBIE C
00BEMOM MPSIMOYTOJIBLHOTO
napaiesnenumnena

34

[TpuknagHelie 3a1a4n, CBI3aHHBIE C
BBIYUCIICHHEM 00BEMa TPSIMOYTOJIBHOTO
napajienenuena




35

O0BEM npsAMOit TPU3MBI

CTepeOMeTpI/I‘ieCKI/Ie 3aJa4u, CBA3aHHBIC C

3 BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

37 [Ipuknanuele 3ana4m, CBSI3aHHBIE C 00BEMOM
MPSAMOU MPU3MBbI
Brruncnenne 00bEMOB TEI ¢ TOMOIIIBIO

38 onpeaenéHHoro uarerpana. O0bpém
HAKJIOHHOH MPU3MBI
Brruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO

39 omnpeaenéHHoro uarerpana. Oobpém
T PAMH/TBI

40 dopmyna o0béma nupamuabl. OTHOIIEHUE
00BEMOB MUPAMUJL C OOIIUM YTIIOM

41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJL C OOIIUM YTIIOM

42 CrepeoMeTpHUeCKre 3a1a9H, CBI3aHHBIC C
00BbEMaMK HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpuuecKre 3a7auu, CBI3aHHBIE C
00BEMaMH MUPaAMUIBI
[Mpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMHUIbI

46 [Tpumenenue 00bEMOB. Brruncienue
paccTosHUS A0 TUIOCKOCTH

47 KonrtponsHas padora "O0béM

MHOrOrpaHHHuKa"




]_II/IJII/IHI[pI/I‘ICCKaSI MMOBCPXHOCTD,

48 oOpa3syromue MUIHHIPHIESCKON
MTOBEPXHOCTHU

49 Munusap. [IpsMoit KpyroBou HUIMHAP.
[1nomane MOBEPXHOCTH LUIUHAPA

50 Konunyeckas noBepXxHOCTb, 00pa3yromiue
KOHUYECKOU nmoBepxHocTu. Konyc

51 Ceuenune KOHyca MJIOCKOCTHIO,
napajuieNbHOM MII0CKOCTH OCHOBAHUS

52 VY ceuénnblil konyc. M300pakeHne KOHYCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomaas 60K0BOM MOBEPXHOCTH U MOJHOM
MOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOU
MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aa4 Ha

55 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
IIOCTPOCHHUEM CEUYEHUN UIMH]IpA, KOHYyCca
CrepeoMeTpuuecKkue 3aaun Ha

56 JI0Ka3aTeJIbCTBO U BEIYMCIICHUE,
IIOCTPOCHHUEM CEUYEHUN WINHpPA, KOHYyCa

57 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
UIAHIPOM

58 [Ipuknansble 3a1a4m, CBSI3aHHBIE C
LHMIMHIPOM

59 Ccdepa u map




60

[epeceuenue cdepbl U mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdeps miockocteo. Bua n
n300pakeHHE mapa

61

[Tepecedenue cdepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanue mrapa u cepsr mnockoctsro. Bun u
n300pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
J0Ka3aTeIbCTBO U BBIYHCIICHUEC, CBSI3aHHBIC
co c(hepoli U mapom, TOCTPOCHUEM UX
CCUCHHI TIIOCKOCTBIO

65

CrepeomeTpuueckue 3aa4u Ha
JOKa3aTeIbCTBO U BBIYHCIICHUEC, CBSI3aHHBIC
co cepoit u mapom, MOCTPOESHUEM UX
CEUYEHUI MIOCKOCTHIO

66

67

[Ipuknannelie 3an1a4m, CBsI3aHHBIE CO chepoi
U 11apoM

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
Mog00us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

69

70

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




71

KonrponsHas padora "Tena u moBepXHOCTH
BpaiieHus"

72

73

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 06bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uHaTerpaita. O6béM KoHyca

74

[Tnomaayu G0KOBOM U MOIHON OBEPXHOCTH
KOHYyca

75

76

CrepeomeTpuuecKue 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIMIIMH/PA, KOHYCa
[Ipuknagueie 3agaun 1mo Teme "OO0bEMBI U
IJI0IIaau TOBEepXHOCTEH Ten"

77

OO0BéM 1mapa u mapoBoro cekropa. Teopema
00 o0Béme mapa. [Tnomane cheps.
CrepeoMeTpHUYECKIE 3a]1auH, CBSI3aHHBIC C
BBIUUCIIEHUEM 00BEMOB TIIapa, MapoBOro
CETMEHTa U IIapOBOT0 CEKTOPA

78

[Mpuknagueie 3agaun mo Teme "OObEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 1I1apa U
iomaapio ceprbl. COOTHOMICHUS MEXKIY
IJIOMIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MMOTOOHBIX TEl

79

[TogoOHbIe TENa B MPOCTPAHCTBE.
N3menenne o6w€ma mpu moo0uu.
CrepeoMeTpHUyecKHe 3a]jauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB Tell U IIOIIAeH
IIOBEPXHOCTEH




80

KonTponbnas padora "[Tnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

82

83

JIBrokeHwust mpocTpancTBa. OTOOpasKeHHUS.
JIBv>keHust U paBeHCTBO Guryp. O0mime
CBOKWCTBA JBUKECHUI

Bupl nBukeHuil: napauiesbHbIN IEPEHOC,
LIEHTpaJIbHasi CHMMETPHS, 3epKaIbHAS
CUMMETpPHUS1, TOBOPOT BOKPYT MPSMOI

[IpeobpazoBanus nomoowus. [Ipsmas u chepa
Diinepa

84

FGOMeTpI/ILIeCKI/IC 3ala41 Ha IMPUMCHCHUC
JABUKCHU S

85

86

87

KontponbHas padota "BekTopsl B
npocrpaHcrae”

O6o6maromee moBTopeHue 11 MOHITHI 1
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucreMaru3anus 3Hanuii: "[lapanienbHOCTb
IPSIMBIX U MJIOCKOCTEN B MPOCTpaHCTBE"

O6o0maroiiee moBTopenue 11 moHITHIT 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
CHUCTEMAaTH3alMs 3HaHu: "BekTopsl B
npocTpaHcTae”

88

O6o0maroiiee moBTopeHue 11 moHITHI 1
MeTOoJ10B Kypca reomerpun 10—-11 knaccos,
CUCTEMaTH3alys 3HaHui: "BekTopsl B
npocTpaHcTae”

89

O6o6mmatomee nopropenue 11 nonsaruii u
MeToA0B Kypca reomerpun 10—11 knaccos,




cucreMaru3anys 3Hanuii: "O0bem
MHOTOrpaHHUKa"

90

Oo6o06maromee nmoropenue 11 noHsATU U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremMaru3zanus 3HaHui: "O0bem
MHOrorpaHHuka"

91

92

93

O6o6maromiee moBTopeHue 11 moHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTu3anus 3Hanuii: "Ilmomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
O6o06maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTeMaTtu3anms 3Hanuii: "Thiomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

HroroBas koHTpobHAs paboTa

94

95

96

WroroBas koHTpoJsibHAs paboTa
[ToBTOpeHue, 06001IeHNE 1
CHCTeMaTH3alus 3HaHUH

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAaYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAayKHU U €€ pojib B PA3BUTHH COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUHI

98

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
HayKHU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
VWHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI




HcTopus pa3BUTHS CTEPEOMETPUM KaK

99 HayKHu U €€ poJIb B PA3BUTHH COBPEMEHHBIX 1
WH)XCHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTHIA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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