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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBIsieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3YyYEHUs AMCLUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyeMOe PU U3yYEHUH 00YyJarOIIUMUCS
NOHATUMHBIX OCHOB TI'E€OMETPUM, IIPU JOKA3aTEIbCTBE TEOPEM M IIOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTU (PU3MUYECKUX 3a/1a4.

[lenb ocBoeHus nmporpamMmbl yaeOHOTO Kypcea «I'eomerpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUUXCcs IPU U3YYEHUN
reOMETpUH, KaK COCTaBjstouled mnpeaMmeTHoll obOmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIIHOr0 MPOPecCHOHAIBHOIO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMHI U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacHIMpeHre MpeACTaBiIeHUsI 0 TEOMETPUM KaK YacTH MUPOBOM KYJbTYpbI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMAaTHYECKUX MOJEINSX, MO3BOJIAIOLIMX OMMCBHIBaTH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ieny
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUH;

dopMupoBaHHe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMM CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHHS pacCliO3HABATh HA YEPTEkKax, MOACISIX U B pE€aIbHOM
MUpPE MHOTOTPAaHHMKM M Tela BpalleHUs, KOHCTPYHPOBAaTbh TI'€OMETPUYECKHE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, (GOpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHU PACCYKICHUN;

¢bopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJITOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, IPOBOJUTH JOKA3aTEIbHbIE PACCYKIECHUS B X0J1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlady U 3aJa4 C MNPAKTUYECKUM COJEPIKaHHUEM,
dbopMHpoBaHUE TMPEACTaBICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH



00OCHOBAaHHUU MaTEeMaTHUYECKHUX YTBEPXKJICHUN U POJIM aKCHOMATUKU B MTPOBEICHU U
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4YaronMXxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YUEHUIO TEOMETPUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEJICBAHTHOM T'€OMETPUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, HCCICAOBAHUS TOCTPOCHHBIX MOJCIIEH,
MHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATENBFHBIMU JIMHUAMU y4ueOHOTO Kypca «['eomerpus» B
10-11 knmaccax sBisitorcs: «lIpsMble W MJIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukn», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OINEPUPOBATH
MOHATUSMIY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
(dopMUpOBaHHE  JIOTUYECKUX YMEHUH  paclnpeiensercs He TOJBbKO IO
COJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue o0pa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOTIPOCAM O0yUarOIIHECs
oOpamaiuch HEOAHOKPAaTHO. TO TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEI0OBATENBHO U MOCTYMATEIbHO, C
COOJII0/IEHUEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOLIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pazys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUU Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MpOrpaMM, OOECHEeUUTh YIIyOJIEHHOE
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIeH yueOHoro npeaMera «MarteMaTukay;

MOATOTOBUTH OOYYAIOIMIMUXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTtcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS ~ cTepeoMeTpur. Touka, npsMas, IIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMATMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
NapajuleNIbHble M CKpelIMBaromuecss npsmble. [Ipu3Hakum CKpemumBarOmuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLICIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIENIbHOrO MpOEeKTUpoBaHMs. WM300paxeHue
buryp B mapajjiesbHON MPOEKUUU. YTIbI C COHANPABIEHHBIMU CTOPOHAMHU, yroJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapasuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHAUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M INIOCKOCTH, Teopema O IIPAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPHU3HAK MEPHEHAUKYISPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIISPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YTOJI, TUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHbBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOrpaHHOro yriia. CBOMCTBA INIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO YTJIa.

MHoOrorpaHHuKHU

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosnpHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenunenr, TpsAMOYTOJIbHBIN MTapaJIEIEIUNE] U €T0 cBoKCcTBA. KpaTyaiimme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpPaBUIBLHOM MNUPAMUIIBL
IIpaBriibHBIE MHOTOIDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUIbHAS TPEYTOJbHAs MUPAMHK/Ia U TPaBUIIbHBIN TeTpasap, Ky0. [IpeacraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAEKA3AP U UKOCASP.

Beruncnenre 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWAroHaH, YIJIbL.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IMOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMO npu3Msl. [ Lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJEMEHTBI CHMMETPUM  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNenuIe d, CUMMETPUS NPABWIBHBIX IIPU3M, CHMMETpHUS IPABUIBHON
IIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPHl KOJUIMHEApHbIE, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHUE BEKTOpaA Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUTAaHAPHOCTU TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3IoKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsimoyrompHas  cucremMa  KOOpAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMH BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKAass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCThb, OOpasyromme MoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepsl
U TUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. CumMmetpusi chepsl U mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPU3MBI, MWJIMHIPA, TUpaMHUIbl U1 KoHyca. OOBEM I1apa W 11apoBOTO
CETMEHTA.

KoMOuHnanuy Tenm BpamieHuss U MHororpaHHukoB. [Ipusma, BmmcanHas B
MUWJINHAP, ONMHMCAaHHAas OKojio muwiuHapa. Ilepecedenme cdepsl u 1mIapa ¢
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHHK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IWIMHAPA, KOHyCa, TUIOMaab chepsl U e€ yacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB M TEJ BPALICHUS: CEYEHUS TUIUHIpPA
(mapaJuienbHO M MEPNEHAUKYISIPHO OCH), CEUYCHHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUYEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npocTpancTe. Onepaiuu HaJ BEKTopaMu. BeKTopHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. [IpsAMoyronmpHas cucrema
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasiioxkeHue BeKTOopa Mo
6azucy. KooparHaTHO-BEKTOPHBII METO/T IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BM2KeHUSsI B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OtoOpakeHus. [[Br>keHUss W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBXKEHUN. Buabl JBM)XEHUN: TapaliebHBIA TEPEHOC,
LEHTpaJbHasl CHUMMETPUS, 3€pKalbHasi CUMMETpHs, IMOBOPOT BOKPYI MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIErocs KaK akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHUCKOTO 00IIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHHA, MPOLEAYP
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHE
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUHUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUHCKOW MAaTe€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOT0 Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJIECHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTUKEHUN HAYKH U AESTEIBHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYUBOTO OYyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KI€HUM, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHHE:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAaHUSA B
MHTEpecax 3/10pOBOro U 0e301acHoro oopasa *KU3HH, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccuu U peasn30BbIBATh COOCTBEHHBIC >KM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MareéMaTH4eCcKoMy  OOpa30BaHUIO U



CaMOOOpPa30BaHUI0 HA MPOTSKEHUM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  AKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATLHO-IKOHOMUYECKUX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHUW IS pelieHusl 3a7ady B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTUIECKON
HayKH Kak cepbl YeIOBEUECKOM ACATEILHOCTH, ATANIOB €€ pa3BUTHS M 3HAUUMOCTH
JUUIS. pa3BUTHUSL LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTHKU U MAaTE€MaTHYECKOU
KYJbTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBU:

BBISIBJIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSTWUW, OTHOIICHUN MEXAy TMOHATHUSIMHU, (HOPMYJIHPOBAThH
OTpeieSICHUs TIOHITUHN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIUH,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATh W  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MPEaJiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JleNlaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATHYECKUX YTBEPKICHUIM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh ApPIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee OAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MPOoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CaMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, HWCCIENOBaHUS, OLEHUBATh  JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ nndopmanmueii:

BBISBJIATH JeQUUUTHI MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEJICTaBIATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUuECcKH;

OLICHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH MOJTYyYECHHBIN PE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAEMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4yi, DKCIIEPUMEHTA, UCCIEAO0BAHMUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPHUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJIATh IJIaH, aITOPUTM PEIICHH 3aJ1auM, BEIOUpATh CIIOCOO PEIICHUS C
Y4ETOM MMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENHHON  pedieKCMH KakK  OCO3HAHMS
COBEPILAEMBIX JIEUCTBUI U MBICIMTEIBHBIX MPOLECCOB, X PE3YJIbTATOB, BIAJETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara peleHUs
MaTeMaTU4YeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3ysIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIOJb30BATh MPEUMYILECTBA KOMaHIHOW U WHAMBUAYaJIbHOM
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BU/IBI pabOT, I0rOBapUBATHCS, 00CYXKAATh MPOIIECC U pe3yJabTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHSATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JIEUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYECTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUsIM, CGHOPMYIUPOBAHHBIM  yYYaCTHUKAMU
B3aMOJIEUCTBHS.

IMPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PELICHUU
reOMETPUYECKUX 3a]1ay;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B MPOCTPAHCTBE, MEXAY NPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITHUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacrmo3HaBaThb OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIbHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKE (GUTYP Ha TNIOCKOCTh, BHITOIHATH H300paskeHus GUryp Ha
IIJIOCKOCTH;

e CTPOUTH CEYECHUS MHOTOIPAHHUKOB PA3IUYHBIMHU METOINAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POopMyT;

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

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JCUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUWA U
HAXO0KJEHUE FEOMETPUUYECKUX BETMUNH, IPUMEHSISI U3BECTHBIE METOIbI IIPH
pPELICHUM MaTEeMaTUYECKUX 3aJad IOBBIIMIEHHOIO W BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrpPAMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 33/1aY;

e W3BJEKaTh, MNPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

e TMPUMEHATH TIOJIYYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHANIM3UPOBATh PEAJIbHBIE CUTYallMH, MPUMEHATh M3yYEHHbIE MOHSATHUS B
npolecce IOMCKAa peuleHusT MaTeMaTU4yecKd  CcPOopMyIHpPOBAHHON
npo6sieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEopeM, ammapara aireOpbl, perarh MPaKTUYECKHE 3ajJlayu,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUUMH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kiacca oGyyaronuiicss HayquTcs:



CBOOOJTHO OMEPUPOBATh TMOHATHUSIMH, CBSI3aHHBIMU C IMUIMHIAPUYICCKOM,
KOHHUYECKOW U CEepUYecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIy4CHUS;

ONEPHUPOBATH MOHIATUSAMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacro3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, cdepa W map)
OOBSICHATH CIIOCOOBI MOTYYCHUS TEJ BPAICHHUS,;

KJIacCU(UIIMPOBATH B3aUMHOE PaCIoiokKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB U TEJl BpalllCHHUS,
F€OMETPUYECKHX TEN C IPUMEHEHUEM (POPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBS3aHHBIMU C KOMOWHAIMSIMU TeJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAIlLICHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTEH U 00BEMaMU
IMOT00HBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BPAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TeOMETPUUECKHUE 3a/1a41 HA BBIYMCIICHUE YIJIOB MEK1y PSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPHU PEIICHUU;
CBOOO/JIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalIeHUS TMpH
MapaJyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOU, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LWIMHIIpA
(mapaJuienbHO U NEPIEHIUKYIISIPHO OCH), CEUYCHHS KOHYCa (HapaJlieIbHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJO0B, METOH
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh T€OMETPUUECCKUE YTBEPIKICHUS,
MPUMEHATh TeOMETpUUYecKre (aKThl I PEIICHHUS CTEPEOMETPUUCCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
PUMEHCHUS 33JIaHbl B IBHON M HEIBHOU (hopMe;

pemiath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHN W
HAXOXKJEHUE TEOMETPUIECCKUX BEIMYUNH;

MPUMEHSATh MPOTPAMMHEBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CHCTEMBI TIPH PEIICHUHN CTePEOMETPHUSCKUX 3a/1a4;

IPUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OLIEHWBaTh peajbHbIC CHUTYalldW, MPUMEHATh H3yUEHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHIYeCKH
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaNIbHbIC CUTYyalluud Ha
S3BIKE TEOMETPUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNI C UCIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TeOopeM, anmapara airedpbl, pemarhb
MPAKTUYECKUE 3aJ1a4l, CBSI3aHHBICE C HAXOXKICHUEM T€OMETPHUUCCKUX
BCITUYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax pPa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KUIIACC
KounyecTBO yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 BBenenue B crepeoMeTpuro 23 1
) B3anMHOe pacnonokeHue npsmsIx B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepnieHIUKYISPHOCTD MPSMBIX U )5
IJIOCKOCTEHN B POCTPAHCTBE
5 VYTIIBl U pacCTOSHUS 16 1
6 MHororpanHuku 7 1
BexkTops! B IpocTpaHCTBE 12
g HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasrere  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 AHaUTHYECKas TEOMETPUS 15 1
) [ToBTOpEHME, 0606III€HIfC " 15 !
CHUCTEMaTHU3aIl1s 3HAHUM
3 O6bEM MHOTOTpaHHHKA 17 1
Tena BpamieHus 24 1
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBmxeHus 5 1
7 [ToBTOpEHwUeE, 0606HI€HI:I€ u 17 )
CUCTEMaTHU3aIUs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0







HOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PUCYHKC IIJIOCKOCTH, MAapaAJUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMas,
IJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, MAapalJICIIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

IlonsTus: NnepeceKaromumecs mIoCKoCTH,
NnepeceKarommecs npsaMas 1 rmjiI0CKOCTh;
MOJIYIIPOCTPAHCTBO

IlousThs: MEPECCKArOIMUECS IIIOCKOCTH,

IepeceKarommecs npsaMas 1 rmjiIo0CKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300pa)KeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEpEOMETPHH U NIEPBBIC
crnenctBus U3 HUX. CrocoObl 3a1aHus
IPSIMBIX U IZIOCKOCTEH B IIPOCTPAHCTBE.
O003HaueHUS MPSMBIX U TUIOCKOCTEH

N3o00paxxenune cedyeHuit mupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux péopa.
N3o006paxenue nepeceueHus: NOMTy4YeHHBIX
iockocTeil. PackpammBanue mocTpOeHHBIX
CEYCHHI pa3HBIMH I[BETAMHU

N300pakeHne ceueHuil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peodpa.
N300pakeHue nepecedyeHus moTyueHHbIX
I10cKocTel. PackpanBaHue MOCTPOEHHBIX
CEUEHUH pa3HbIMU [[BETAMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peodpa.
N300pakeHue nepecedyeHus moIyueHHbIX
IIJIOCKOCTEN. PackpammBanye MOCTpOEHHBIX
CeYeHUI Pa3sHbIMH IBETAMU

N300pakenne ceueHuil nmupamMusl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHne nepecedyeHus moTyueHHbIX
IIJIOCKOCTEM. PackpammBaHye MOCTpOEHHBIX
CEUCHUH pa3HbIMU LIBETAMU

14

Meton cienoB Uisl IOCTPOEHUS CEUEHUI




15

Meroa cnesoB AJisi MOCTPOCHHUS CEUEHUH.
CaolicTBa nepeceyeHuid NpAMbIX U
IIJIOCKOCTEN

16

Mertop cie0B Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHn NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuit B mupamue, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX qepTemeI‘/'I U 3al1iCh HIaroB
MOCTPOCHHS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEU U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe mo
TpéM TOouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEU U 3alIUCh 11aroB
MTOCTPOEHUS

HOBTOpCHI/IC IIaHUMCTPHUU: TeopeMa 0

IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4epTexkax. Mcropus pazsutus
IJITAHUMETPUH U CTEPEOMETPUH




23

KonTponbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosnokeHue npsmsIx B
npoctpancTBe. CKpenMBaromuecs npsmbie.
[Ipu3Haky CKpemUBaOIMMUXCS MPSAMBIX.
[TapautenpHbIe IPSIMBIE B IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHUH U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
[apaJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTh TpeX MpsMbIX. Teopema o
TpEX MapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe npoekTHpoBanue. OCHOBHBIE
CBOMWCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIX Guryp B
MapaJuIeIbHON MPOEKIINH

enTpanbHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
MPSIMBIMU

321,[[8.‘-11/1 Ha JO0Ka3aTCJIbCTBO U UCCIICAOBAHUC,

CBSI3aHHBIE C PACIIONIOKEHUEM NIPSAMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: mapamIenbHOCTh NPSMON U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
MapaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.




CaolicTBa napamieabHOCTH IPSIMON U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BEIYUCIIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTHIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

33

34

[TocTpoenue ceueHus, TPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJJIENBHOIO IPYrou npsimoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TPUMEHEHUE JUTSI
MOCTPOCHHMSI CEYCHUH KyOa 1
napauienenumnena. CBoncTaa
napajuieNienumne/1a u Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiuieJIbHOCTH ABYX INIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH IIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHON
MIJIOCKOCTH U CIIEICTBUSI U3 HEE

36

CBolicTBa napayuieNIbHBIX IUIOCKOCTEN: O
MapaJuIEIbHOCTH NPSIMBIX NIEPECEUCHHUSI IPH
[IEPECCUYCHUH ABYX NapaJlIeIbHbIX
IIJIOCKOCTEM TpEeThen

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY NapalIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C
ABYMS TTapaJIJICIIbHBIMUA TNIOCKOCTAMHA




[ToBropenue: Teopema [Tugaropa Ha

38
IJIOCKOCTH

39 IToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40 CgoiicTBa Ky0a U IPSMOYTOJIBHOTO
napajuleJienune1a

A1 Boruncnenue UIMH OTpE3KOB B KyOe U
IIPSIMOYTOJIBHOM TapajuieyIeuIe e
[lepneHuKyYISPHOCTE NPSMOM U IUNIOCKOCTH.

42 [Ipu3Hak nepneHaANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH
[lepneHIUKyYIAPHOCTD MPSMOU U IIIOCKOCTH.

43 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IJI0CKOCTH
Teopema o cyniecTBOBaHHH U

m €IMHCTBEHHOCTH MPSMOU, IPOXOASAIIEH
4yepe3 TOUKY IPOCTPAaHCTBA U
MEPIEHIUKYISPHON K INIOCKOCTH

45 [InockocTu U epneHANKYISIPHbIE UM
IIPSIMBbIE B MHOTOTPaHHHUKAX

46 [InockocTu ¥ epneHAUKYISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX

47 Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIEHIUKYIIAPA U3 TOUKH Ha TIPSIMYIO

43 [lepnennukynsp u HaknoHHas. [loctpoenue
MEPIEHIUKYIIAPA U3 TOUKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (Mpsmas

u oOpartHas)




Teopema o Tpéx nepneHAUKYIspax (mpsmas

30 u oOpartHas)

51 VYroa Mexay CKpelUBaOIIUMHUCA TPSIMbIMU

50 ITonck neprneHauKyISApHBIX MPSAMBIX C
ITOMOUIBIO NEPIIEHIUKYIIAPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoenue ceuenuii kyba, Npu3Msl,

54 MPaBUILHON MTUPAMUJIbI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKINH
IToctpoeHue ceuenuii kyba, Npu3Msl,

55 MPaBUILHON MTUPAMUJIbI C TIOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINU
CuMMeTpusi B IPOCTPAHCTBE OTHOCUTEIBHO

56 wiockocTH. [Inmockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHANKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PaccTOSHUM OT TOYKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIIOCKOCTH
CriocoObl ONyCTUTH HEPIIEHANKYISAPHIL:

60 CUMMETpPHUS, CABUT TOYKH I10 NaPAIIEITbHOU
psAMOI

61 CaBur no HenapauienbHON IPSIMOH,

U3MCHCHUC paCCTO}IHI/Iﬁ




62

Konrtponsnas padora "B3anmuoe
PacrojoKeHUe MPSMBIX U TUIOCKOCTEH B
npocrtpaHcTae"

63

IToBTOpEHME: Yroi Mexay NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

64

65

66

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAIOIIUMUCA IPAMBIMU B
IIPOCTPAHCTBE

I'eomeTprueckre METO/ bl BEIYMCICHHS yIIla
MEXy IPSIMbIMU B MHOT'OI'paHHHKaX
JIByrpanHbIiil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

67

68

69

70

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO NEPIEHAUKYIISIPHBIX IITIOCKOCTEN

[Ipu3Hak neprneHaAuKyJIApHOCTH IIIIOCKOCTEH;
TeopeMa O MPsAMOM NIEPECEUEHUs IBYX
IIJIOCKOCTEN MEPIEHINKYJIISIPHBIX TPEThEN
IJIOCKOCTH

[IpsiMoyroibHBII Mapajuienenunesn; Kyo;
U3MEPEHMUS, CBOUCTBA IPIMOYTOJIbHOTO
napajuiesenumena

TeopeMa 0 nMaroHany nNpsIMOYroJIbHOIO
NapajuleJIenuIea u CIeICTBUE U3 HeE

71

CrepeoMmeTpuiecKkre U MPUKIIAIHbIE 3a0a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM
NPSAMBIX U INIOCKOCTH




72

[ToBTOpEHME: CKPELIMBAIOLIUECS PSMBIE,
napasuJiesibHble INIOCKOCTH B CTaHAAPTHBIX
MHOTI'OI'paHHHMKaxX

73

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIUMUCA IPSAMBIMU B
MIPOCTBIX CUTYAIUSIX

74

75

76

Paccrosinue OT TOUKH J10 TIOCKOCTH,
paccTosiHue OT IpsIMOM J0 INIOCKOCTH

Brruucnenue paCCTOHHI/Iﬁ MCKOY
CKPCIIUMBAOIIUMHUCH ITPAMBIMUA C IIOMOIIBIO
HepHeHﬂHKynﬂpHOﬁ IIJIOCKOCTH

TpéxrpanHblil yromn, HepaBeHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JJIs
TPEXTPAHHOT'O yIia

77

DneMeHTHI ChePUIECKON TeOMETPUH:
reojie3nYecKue JIMHUYU Ha 3emiie

78

79

Kontponbnas padota "Yribl u paccrosiHus"

CucremaTtu3zanus 3HaHui "MHOrorpaHHuK U
€ro 3JIEMEHTHI"

80

[Inpamua. Buael nupamun. [IpaBunpHas
npamMuaa

81

82

[Ipusma. IIpsAmast u HaKIOHHAS IPU3MBIL.
[IpaBunbpHas npusma

[IpssMo#t napaienenunen, NpsMoyroJbHbIN
napaiesnenumnes, Kyo




Beinykieie MHOrorpanHuku. Teopema

83 Ditnepa !
Brimykiibie MHOTOrpaHHUKH. Teopema
84 DOiinepa. [IpaBuiibHBIC U TTOJYIPABUIBHBIC 1
MHOTOTPaHHUKHU
85 Kontponbnas padota "MHororpanHuku" 1
26 [TonsiTue BeKTOpa Ha MJIOCKOCTH U B |
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBuno mapamienenumnena 1
90 YMHOKEHUE BEKTOPA HA YUCIIO 1
91 Paznoxenne BexTopa 1o 6azucy Tpéx |
BEKTOPOB, HE JIeXKAIIUX B OJJHOM MJIOCKOCTH
92 CkansipHoe Mpou3BeJICHNE 1
03 Brruncnenue yriia Mex 1y BEKTOpaMu B |
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1
95 IIpocreimue 3a1aum ¢ BEKTOpaMH 1
96 [Ipocreitmme 3aga4u ¢ BEKTOpaMU 1
97 IIpocreiimme 3a1a4u ¢ BEKTOpaMHU 1
98 O06001enre 1 cucTeMaTr3aIs 3HaHUIA 1
99 O06o0011IeHne 1 cucTeMaTu3alus 3HaHu| 1
100 WroroBas koHTpoJIbHAs paboTa 1
101 HToroBasi KOHTpOJIbHASA paboTa 1
102 O0600611eHre U cucTeMaTU3alus 3HaHU! 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
undgponbie
Nen/m  Tema ypoka Kontpoabusie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

| [ToBTOpenue Tembl "KoopuHaTel BeKTOpa 1

Ha IJIOCKOCTH M B IIPOCTpaHCTBE"
) [ToBTOpenue tems! "CxkanspHoe 1

MPOU3BEJEHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncnenue yria |

MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHUE TPSIMOH, 1

MPOXO/SIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, |

YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, |

ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousseneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE 1

POrpaMMHUPOBaHKE
9 JIuHeliHbIC HEPABEHCTBA, JIMHEWHOE 1

pOrpaMMHUPOBaHKE
10 AHaMTUYECKHE METO/IbI pacyéTa yria ]

MEXAY NPSMBIMU B MHOTOTPaHHUKAX
1 AHaTMTHYECKHE METOIBI pacdyéTa yria |

MCXKAY MIOCKOCTAMU B MHOT'OI'paHHUKax




dopMya pacCTOSSHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAWHATaX

13 Haxoxnenue paccTossHUM OT TOYKHU 710
TUTOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPaBUJILHON MUPaMUIE

15 KonTtponpHast pabora "AHanutudeckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE
MHOTOT'PAaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE

18 IJIOCKOCTH, II€PECEUEHUS PSIMBIX U
IIJIOCKOCTEMN

19 [TapamienbHbIe IPSIMBIE U TJTIOCKOCTH:
napajieIbHbIe CeUeHUs

20 [TapannenpHble NpsAMbIE U IIIOCKOCTH:
Pacy€T OTHOLIEHUN

o1 [TapamiensHbIe TPSIMBIE U TFTIOCKOCTH: YTJIbI
MEXIYy CKPEIMBAOIIMMUCS TTPSIMBIMHU
[lepnienquKynsipHBIE IPSMBIE U TJIOCKOCTHU:

2 CTaHJapTHBIC TIAPhI IEPIIECHIUKYISIPHBIX
MJIOCKOCTEH M MPSMBIX, CAMMETPUH
MHOTOT'PAaHHUKOB

3 [lepnienauKynsipHBIE MIPSMBIE U TIIOCKOCTHU:
TeopeMa O TpeX MeprneHIUuKYIsIpax

24 [lepnieHauKysipHBIE MIPSMBIE U TJIOCKOCTHU:

BBIYUCJICHUA OJIMH B MHOT'OI'PAHHUKAX




25

[ToBTOpEHUE: TIIONIA U MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
monoous

26

HOBTOpeHI/Ie: mjIomaanu MHOIOyroJibHMuKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
moa00ust

27

28

29

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bOopMYITBI TSI TIOMIAACH, COOOPaKEHUS
o 00us

[Tnomany ceyeHnii MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS IO 100Ms

ITnomanmu CeUeHHI MHOT'OI'PaHHHUKOB!

TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs MOa00us

30

KonTponabnas padora "[loBTopenue:
MHOTOT'PaHHUKHU, CEYCHUSI MHOTOI'PaHHUKOB"

31

32

O6BéM Tena. OObeM MPSIMOYTOIBHOTO
napaJuleenuneaa

3agauu 00 yABOEHHH Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIIIa

33

CrepeomeTpHuyeckre 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJenenuneaa

34

35

[Ipuknagubie 3aa4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BhEMA TPSIMOYTOJIHHOTO
napasuiesenumneia

O06BEM npsAMON TIPU3MBI




CrepeoMeTpUUeCKUE 3aJa4l, CBA3aHHBIE C

36 BBIUKCIICHHEM 00bEMOB IPSIMOMN PU3MBI

37 [Ipukagnaelie 3a1a4u, CBsI3aHHbBIE ¢ 00BEMOM
IIPSAMOM TIPU3MBI
Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO

38 onpenenéHHoro uuaterpaiga. Oobém
HAKJIOHHOM MPU3MBI
Boruncnenue 060bEMOB TEN ¢ TOMOIIBIO

39 onpeaenéHHoro unrerpaita. Oobém
MUPAMU/IBI

40 dopmyna 06bpéMa upamuiel. OTHOIIEHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

Al ®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

4 CrepeoMeTpHUECKHE 3aJa4l, CBA3aHHBIE C
00BbEMaMU HAKJIOHHOM MTPU3MBI

43 CrepeoMeTpHUuecKUe 3aJa4l, CBA3aHHBIE C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4yn o Teme "OObEMBI

44 Ten", CBA3aHHBIC C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3axaun mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM THPAMHU/IBI

46 [Tpumenenue o0bEMOB. Borunicnenue
pPacCcTOsSHUA 70 IIIOCKOCTH

47 KonTtponbHas padora "O0béM

MHOTOTpaHHHKA"




]_[I/IJII/IHI[pI/I‘-IeCKaSI IIOBCPXHOCTD,

48 00pa3yromue MUJIHHIPUICCKOM
MOBEPXHOCTHU

49 unuagp. [Ipsamoi KpyroBoi HUIMHAP.
[Imomane MOBEpXHOCTH LUAIUHIAPA

50 Konunueckasi moBepXxHOCTh, 00pasyroliue
KOHHYECKOU noBepxHoctu. Konyc

51 Ceuenne KoHycCa IIIOCKOCTHIO,
napauieIbHON MJI0CKOCTH OCHOBAHUS

50 VYceuénnblil koHyc. M300paskeHne KOHYCOB
U YCEYCHHBIX KOHYCOB

53 [Tnomane 60KOBOM MOBEPXHOCTHU U MOJHOMN
MOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH M TMOJTHOM
MOBEPXHOCTU KOHYCa
CrepeomeTpruecKue 3aa4u Ha

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MOCTPOEHUEM CEUCHUM HWJIMHIPA, KOHYCa
CrepeomeTprueckue 3aJauu Ha

56 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MOCTPOEHUEM CEUEHUN HWJIMHIPA, KOHYCa

57 [Ipukianuelie 3a7a4n, CBsI3aHHbBIE C
UUATUHAPOM

53 [Ipuknagubie 3a1a4u, CBsI3aHHBIE C
MATUHAPOM

59 Cdepa u map




60

[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanwue mrapa u cdepsl Iiockoctsio. Bua u
n300pakeHHE 1mapa

61

[epecedenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsi mnockoctsro. Bun u
n300paKeHue mapa

62

63

VYpasuenue chepsl. [Inomans cheps u eé
yacTen

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyuecKue 3a1a4u Ha
JOKa3aTe€JIbCTBO U BBIYMCIICHHUEC, CBA3aHHBIC
co chepoii 1 mapom, TOCTPOCHUEM X
CCUCHHI TIOCKOCTHIO

65

CrepeomeTpruecKue 3aa4u Ha
J0Ka3aTeJIbCTBO U BBIYHUCIICHHUEC, CBA3aHHBIC
co cepoit 1 mapoM, MOCTPOSHUEM UX
CEUYEHUM TIIOCKOCTHIO

66

67

[Tpuxnanueie 3a1a4n, CBI3aHHBIE CO chepoit
U I1apoM

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJAapTHBIS
moa00ust

68

Paznuunable KOMOWHAIIMY TEJT BPAIICHUS U
MHOTOTPaHHUKOB

69

70

3amaun o Teme "Tena u MOBEpXHOCTH
BpaunieHus"

3anaun o teme "Tena U MOBEPXHOCTH
BpaiueHus"




71

KonTtponbHas padora "Tena u moBepXHOCTH
BpaieHus"

72

73

O0béMm unuHIpa. Teopema 06 00bEMe
IPSIMOTO LUWJIMHAPA

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uuaterpaiga. OobpéM KoHyca

74

[Tnommaay 60KOBO M OTHOM MOBEPXHOCTH
KOHYycCa

75

76

CrepeomeTpuyiecKkue 3aj1a4uu, CBI3aHHbIC C
BBIYHCIICHHEM 00BEMOB IIMIMH/IPA, KOHYCA
[Tpuknagaeie 3aaauu 1o Teme "OO0BEMBI 1
IJI0IIaAu OBepXHOCTEN Ten"

77

O06béM mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomans chepsl.
CrepeomeTpHUeCcKHe 3a/1a4H, CBSI3aHHBIE C
BbIUUCIIEHHEM 00BEMOB 111apa, IIAPOBOTO
CerMEeHTa U IapOBOIr0 CEKTOpa

78

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
wiomapio ceprl. COOTHOIICHUS MEXKIY
TUTOMIA/IIMU TTOBEPXHOCTEN M 00bEMaMu
MOIOOHBIX TEI
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[TogoGHBIE TENa B TPOCTPAHCTBE.
N3menenne 06bEMa mpu mo100uu.
CrepeomeTpHUEeCcKHe 3a/1auH, CBSI3aHHbIE C
BBIYUCIICHHEM 00BEMOB TEJ U TUIOIAAeH
MIOBEPXHOCTEN
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KonTtponsnas padora "[1nomanu
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"
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JBuxenust mpoctpancTBa. OToOpakeHusI.
JBuxenust u paBeHCTBO (puryp. OOrue
CBOMCTBA JBIKCHUIN

Buapl nBrkeHuid: napajuiebHbIA IEPEHOC,

LEHTpaJIbHasi CAMMETPHS, 3€pKalIbHAs
CUMMETpHUs, IOBOPOT BOKPYT IIPSAMOM

[IpeoOpazoBanms noxoodwus. [Ipsmas u chepa
Ditnepa
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FGOMeTpI/I‘-IGCKI/Ie 3aaa4u Ha MPUMCHCHUC
JABUXXCHUA
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KoHnTtpoisbHas padota "BekTopsl B
npoctpaHcTae”

Ob6o6uaroree noropeHue 11 noHsATUi U
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucreMaTtu3anus 3Hanuil: "[lapaniensHocTh
OPSMBIX M IJIOCKOCTEH B MPOCTpaHCTBE"

O6o06matomiee moBTopenue 11 moHsTHii u
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cUCTEMaTH3alys 3HaHui: "BekTopsl B
npocTpaHcTae”
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O6o06matomiee moBTopenue 11 moHsTHI 1
MeTOJ10B Kypca reometrpun 10—11 knaccos,
cucTeMaTu3anus 3HaHuii: "BekTopsl B
npocTpaHcTae”
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O6o06matomee moBTopenue 11 moHsTHI 1
MeTO10B Kypca reometpun 10—11 knaccos,




cucreMaTtu3anys 3Hanui: "OopeM
MHOTOTpaHHUKA"
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Ob6o6maromee noropenue 11 noHsATH 1
MeTOoJ10B Kypca reomerpuu 10-11 knaccos,
cuctemarusanus 3Hanuil: "Oobem
MHOTOTrpaHHHKaA"
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O6o06maromee moBropeHue 11 moHITHI 1
MeTo10B Kypca reomerpuu 10—11 knaccos,
cucTeMaTusanys 3Hanui: "Thiomanmu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX T
O6o06maromee moBropeHue 11 moHITHI 1
MeTo/10B Kypca reomerpuu 10—11 kmnaccos,
cucTteMaTusanys 3Hanui: "Thiomanu
MMOBEPXHOCTH U 0OBEMBI KPYTJIBIX TeN"

Hrorosas KOHTPOJIbHAaA pa60Ta
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Wrorosas koHTposibHasA paboTa
[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS
3HAaHUU

WcTopust pa3BuTHS CTEpEOMETPHUN KaK

HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUH
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Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
MH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN
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Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAayKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN
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Wcropus pa3BuTus CTEpEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
MHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN
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Wcropus pa3BuTus CTEPEOMETPUU KaK
HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropust pa3BUTHSA CTEPEOMETPUN KaK
HAyKHU U €€ pojib B PA3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK

HAayKHU U eé POJIb B pa3BUTHH COBPEMCHHBIX
HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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