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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMs, TaK KakK O0O0ECIIEYMBAaET BO3MOXKHOCTh W3YYEHUS JUCLMILIUH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU N'€OMETPUUECKUX 3a/1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YAaCTHOCTU (PM3UUYECKUX 3a/1a4.

[enb ocBoeHus mporpaMmbl yueOHOTo Kypcea «['eomeTpusp» Ha yriyoaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUMXCcs IPU U3YUEHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U AEHCTBUMN, CIEHU(PUYHBIX T€OMETPUH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

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

pacuIMpeHre NpeaCTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMuUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUPa, 3HAaHWE MOHATUIHOIO amnmapara o pa3iaery
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE WX NPUMEHSATh, YMEHHS JOKa3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHHS pACliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHpoOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlady U 3aJa4 C MNPAKTHYECKUM COJEPKaHHUEM,
dbopMHpoBaHWE MPEJACTABIEHUS O HEOOXOAMMOCTH  JIOKA3aTEJIbCTB  IpHU



00O0CHOBaHUHU MaTEeMATUUYECKUX YTBEPXKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIIICHUS, UHTEPECA K U3YUEHUIO T€OMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOTro Kypca «['eomerpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W IMJIOCKOCTH B IPOCTPAHCTBEY,
«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)KaTeIbHBIM JIMHUAM ydyeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO 10
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHOl paboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIBHO U MOCTYNATENbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIUpss U yriayOouss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4EHHE T€OMETPUHU KaK COCTaBIISIOIIEeH yueOHOoro rpenMera «MareMaTukay;

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

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJENIO).



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
npsAMeIX. 1lapanneapsHOCTh MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MaPaJUIEIbHOCTD TPEX MPSIMBIX, NAPAJUIEIBHOCTD IIPSAMOMN
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 IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHbIE 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
MEPIICHIUKYIIAPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YTOJI, TUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHBI U MHOTOIPAHHBIE YTJIBI.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUIbHAS U yCeUEHHas
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMHIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U IPABUIIbHBIN TEeTpasap, Kyo. IlpencraBienue
O NMPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTa3Ap, JOAEKA3AP U UKOCABP.

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
napaJuIeeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPABHIBHON
IIAPAMHUJIBL.

BexkTopbl 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 pas3lIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJI MeExXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IIIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa U mapoBOTrO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, chepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U e€ dJacTel.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAHHUKOB U TEJ BpAIlICHUS: CEUEHUS LIHIIUHpA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUYECHMI: METOJ CJIEeIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO/] IepeHoca
CEKYIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cucTeMa
KoopAMHAT B mpocTtpaHcTBe. KoopauHatel BekTopa. PasnoxeHune BeKTOpa MO
6azucy. KoopanHaTHO-BEKTOPHBIN METO/I IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LEHTpaJbHasl CUMMETPUS, 3€pKalbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSIMOM.
[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
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUHA, MPOLEAYP
IpaXIaHCKOrOo  oOmiectBa  (BBIOOPBI, ONMpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HACTOSAILIEMY POCCHHCKOM MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCHHUCKOIrO Hapoja, cpopMHUpPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

chOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MaTEMAaTHUYeCKHe 3HAaHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHWE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOM MTPAKTUKH, TOHUMAHUE MaTEeMAaTHIECKON
HayKH Kak cpepbl YeIOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISIBJIATH U XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh U  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JleNlaTh BBIBOABI C HCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 10 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATHYECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIWE  MPOTHBOpEuYHe,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLleCcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

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 (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb IMOSICHEHHS II0 XOHYy pELICHHs 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOM 3a/1aui;

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

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHITh IPHUUHHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh LEIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaALUY;

e CBOOOAHO ONEpUPOBATh TMOHATUSMHU, CBA3AHHBIMH C  CEYEHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

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

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0XKJEHUE FTEOMETPUUYECKUX BEJIMYUH, TPUMEHSS U3BECTHBIE METO/IbI ITPU
pElIEHNH MaTEMaTUYECKUX 3a/ad IOBBIIMICHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MpPeoOpa3OBbIBATH M HMHTEPIPETUPOBATH WH(MOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyUYCHHbIC 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IOMCKA  pelieHuss MaTeMaTU4Yecku  Cc(OopMyIHpOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHMYECKOW U CEepUyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIyYECHUS;

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 PACIIOIOKEHUE C(hEephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BMIHCAHHBIA B cepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKHE 3a/1a4U HA BBIYMCIICHUE YIJIOB MEXAY IPSIMBIMU U
IJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajuIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHMMETPUM, 3E€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4y, MPEANOJararoliMX HECKOJbKO IIAroB pEUIEHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/aY;

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyalllH, MPUMEHATH H3YyUYECHHBIE MOHSITHSA,
TEOPEMBbI, CBOMCTBA B IMPOLECCE IOUCKA PEHICHUS MaTeMaTH4YEeCKU
chopMyIUPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PEabHBIE CUTyallMH Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
NPaKTUYECKUE 3aJ1ay, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxtireckue o0pa3oBaTe/bHbIE
padoThI padoTshI 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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
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 [ToBTOpeHue, O606III€HI§C " 17 9
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
o/ Tema ypoka Beero Kontpoabnbie IIpakTnueckue 00paszoBaTebHbIe
padoThI padoTshI pecypenr
1 OcHOBHBIE IpaBUIIa U300pPAKEHHSI HA PUCYHKE IIIOCKOCTH, 1
NapauIeJIbHBIX IPSIMbIX (OTPE3KOB), CEPEANHBI OTPE3KA
[ToHsATHS cTepeoMeTpHUM: TOUKA, NpsiMast, INIOCKOCTb,
5 npoctpaHcTBO. OCHOBHBIE IIPaBUIIa U300paKeHHs Ha 1
PHCYHKE IIJIOCKOCTH, MapajuleIbHbIX IPSIMBIX (OTPE3KOB),
CepeIHbI OTpe3Ka
3 [lonsTHs: nepecekaroluecs MIOCKOCTH, IEPECEKAIOIINECS 1
npsiMasi ¥ MI0CKOCTh; MOJIYIPOCTPAHCTBO
4 [HonsTHs: nepecekaronuecs MIOCKOCTH, IEPECEKAIOIINECs 1
npsiMasi ¥ MI0CKOCTh; OJIYIIPOCTPAHCTBO
5 MHororpaHHuKH, H300paKeHHe MPOCTEUIINX 1
IPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOLINX OOBEKTOB
5 MHororpaHHuKH, U300pa’keHNe MPOCTEUIINX 1
IPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOLINX OOBEKTOB
AKCHOMBI CTEPEOMETPUHN U TIEPBBIE CIEACTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIECACTBUS U3 HUX
AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIIECJCTBUS U3 HUX.
9 CrniocoOblI 3a/1aHus IPSIMBIX U MIJIOCKOCTEHN B MPOCTPAHCTBE. 1
O603HaueHus NPSIMbIX U TUIOCKOCTEH
10 N3ob6pakenue ceueHuit mupamMuIsl, Kyoa v IpU3Mbl, 1

KOTOpBIE TPOXOIST uepe3 ux péopa. M3obpaxenue




MEPECEUCHUS MTOTYUYEHHBIX INIOCKOCTEN. PackpalmBanue
MIOCTPOEHHBIX CEYEHU Pa3HbIMU LIBETAMHU

11

N300paxkenue ceueHunit nupamuibl, Kyoa v Ipu3Msl,
KOTOpPBIE MTPOXOJIAT Uepe3 ux péopa. M3ob0pakenue
MEPECEUCHUS MTOTYUYEHHBIX INIOCKOCTEN. PackpalmBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU LIBETAMU

12

13

14

N3o0paxeHune cedeHuit mupamuibl, Kyoa v Mpu3Msl,
KOTOpPBIE MTPOXOJIAT Uyepe3 ux péopa. M3ob0pakenue
MEPECEUCHUS MTOTYUYECHHBIX INIOCKOCTEN. PackpalmBanue
MOCTPOEHHBIX CEUYEHUN Pa3HBIMU I[BETAMU

H3o00paxeHne cedeHuit mupamMubl, Ky0a v MPU3MBlI,
KOTOpPBIE MTPOXOAT uepe3 ux péopa. M3ob0pakenue
MEPECEUCHUS MTOTYYECHHBIX INIOCKOCTEMN. PackpammBanme
MIOCTPOEHHBIX CEUEHUI Pa3HbIMU LIBETAMU

Merton ciie10B I TOCTPOCHUS CeUSHUN

15

Merton crnenoB i mocTpoeHus ceuenuid. CBoicTBa
MIEPECEUECHHM NPAMBIX U INIOCKOCTEN

16

17

Merton cienoB Ui mocTpoeHus ceueHuil. CBoiicTBa
MIEPECEUECHHUM NPAMBIX U INIOCKOCTEN
[TocTpoenue ceuenuii B nupamue, Kyoe 1o TpéM ToukaMm Ha

pEbpax. CoziaHue BHIHOCHBIX UYEPTEKEH U 3aIUCh 11aroB
MOCTPOEHUS

18

[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM TouKaMm Ha
pE€bpax. CozraHre BEIHOCHBIX YEPTEXkKEH U 3aliCh 11aroBs
IIOCTPOEHUS

19

[ToctpoeHue ceuenuii B mupamuie, Kyoe mo TpéM TouKam Ha
pé6pax. Co3manne BEIHOCHBIX YEPTEKEH U 3aITUCh I1aroB
MOCTPOCHUS




20

[TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM TouKam Ha
pébpax. CozlaHne BEIHOCHBIX YEPTEXKEH U 3aliCh L1aros
IIOCTPOCHHUS

21

22

23

IToBrOpenue manumerpun: Teopema 0 IPONOPLUUOHAIBHBIX
orpeskax. [lomobue TpeyrobHUKOB

IToBTOopenue manumerpun: Teopema Menenas. PacueTs! B
CEYEHMX Ha BBIHOCHBIX uepTexax. Mcropus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUN

Kontponbnas pabota "Akcuomsl ctepeomerpun. CeueHus"

24

B3anMHOe pacnonoxeHue npsMbIX B IPOCTPAHCTBE.
CkpenuBaroiuecs npsmele. [Ipu3Haky ckpemmBarommuxcs
npsaMmbIx. [lapamiensHble IpsiMble B IPOCTPAHCTBE

25

26

27

Teopema 0 CylieCTBOBaHMM U €AMHCTBEHHOCTH NPSAMOMN
IapaJuIeIbHOM TaHHOU IIPSIMOM, POXOJALIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIlleW Ha JaHHOM npsmoi. Jlemma o
NepEeCeYeHUH NMapalIeNIbHBIX MPSIMBIX MIIOCKOCTHIO

[TapaienpHOCTB TpexX NpsMbIX. TeopeMa o TpEx
napajuleJIbHbIX MPAMBIX. TeopeMa 0 CKpenuBaroIUXCs
IPSIMBIX

Hapanneanoe IMPOCKTUPOBAHUC. OCHOBHBIC CBOMCTBA

napaujiebHOro MPOeKTHpOoBaHus. M300paxeHne pa3HbIX
¢buryp B napajuieabHON NPOEKIMU

28

IlentpanbHast MpoeKIus. YTOJ C COHAIPABICHHBIMHU
CTOpPOHAMHU. YTOJ MEXAY IPSIMBIMHU

29

30

3aa4y Ha JOKA3aTeIbCTBO U HCCIIEIOBAaHUE, CBS3aHHBIC C
PacCIIOJIOKEHUEM ITPSMBIX B IPOCTPAHCTBE

IlonsaTus: Mnapaie;ibHOCTb HpﬂMOfI " IJIOCKOCTH B
MMPOCTPAHCTBE. HpI/IBHaK mapallICJIbHOCTH HpHMOﬁ u




1ockocTy. CBOMCTBA MapajlIeIbHOCTH MIPSIMON U
IUIOCKOCTH

31

32

33

['eomeTrpuueckue 3ajaun Ha BBIYMCIIEHUE U 10KA3aTEIbCTBO,
CBSI3aHHBIE C N1APAJIJIEIIBHOCTBIO IPSIMBIX U IIJIOCKOCTEH B
IIPOCTPAHCTBE

[TocTpoenue cedeHust, MPOXOASIIETO Yepe3 JaHHYIO
MPSMYIO Ha YePTEkKe U NMapaJlIeIbHOTO APYTrOd MPSMOii.
Pacuét oTHOILIEHU]

Hapanﬂeanaﬂ IpOoCKUMA, IPUMCHCHUC AJIA IIOCTPOCHUA

cedeHuit Kkyda u napamuienenunena. CBoicTa
napajuiejenumnea u mpu3Mbl

34

[TapamiensHble uiockocTH. [Ipu3Haky napajienbHOCTH
JIBYX MJIOCKOCTEN

35

36

37

38

Teopema 0 napaieIbHOCTH U €AUHCTBEHHOCTH IUIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE IPUHAJIEKANLYIO JAHHOU
IJIOCKOCTH U CIIEICTBUS U3 HEE

CBoiicTBa napajIeNbHBIX IVIOCKOCTEN: O apaJlJIEIbHOCTH
MPSIMBIX [IEPECEUCHHUS IIPU NIEPECEUEHNH IBYX
MapajulebHbIX MIOCKOCTEN TPEThEU

CaolicTBa nmapasuiedbHBIX MIIOCKOCTEN: 00 0Tpe3kax
MapajulebHbIX MPSIMBIX, 3aKIIFOYEHHBIX MEXKITY
MapaJuleIbHBIMU IIOCKOCTSIMU; O IIEPECEUYECHUH TIPSMON €
JBYMsI IIapajuIeNIbHBIMU TIIIOCKOCTSIMU

[ToBropenue: Teopema [Iugaropa Ha miaockocTu

39

40

IToBTOpEHME: TPUTOHOMETPUS MPSMOYTOJIBHOTO
TPEYroJIbHUKA

CgoiicTBa Ky0a 1 MPsIMOYTOJILHOTO MapauieNenuneaa




Brrurcnenue IiMH OTPE3KOB B KyOe U MPSIMOYTOJIbHOM

41 1
napaesenumnene

42 [IepnieHAUKyYIAPHOCTD NPAMOM U II0CKOCTH. [Ipu3Hak 1
NEPIEHUKYISIPHOCTU IPSIMOM U MJIOCKOCTU

43 [leprieHAMKYASIPHOCTD NPAMON U TI0CKOCTHU. [Ipr3Hak 1
HEePHEHANKYJIPHOCTH MIPSIMOI U IIIOCKOCTH
Teopema 0 CylIeCTBOBAHMM U €AMHCTBEHHOCTH MIPSIMOH,

44 MIPOXOJISIICH Yepe3 TOUKY NMPOCTPAHCTBA U 1
HNEepHEHIUKYIAPHOM K MJIOCKOCTH

45 [InockocTu U nepneHAUKYISIPHbIE UM IIPSIMbIE B 1
MHOTOTpaHHHUKaX

46 [TnockocTy U NEpreHANKYIIIPHbIE UM IPSMBIE B 1
MHOI'OI'paHHHKaX

47 [lepnennukynsip u HaknoHHas. [loctpoenue 1
HEepIEeHINKYIIApa U3 TOYKU Ha MPSIMYIO

48 [lepnennukynsp u HaknoHHas. [locTpoenue 1
NEePIEeHIUKYIISpa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx neprneHAnKyIsApax (mpsmas u oopaTHast) 1

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas 1 oOpaTHas) 1

51 Yroa Mexy CKpelMBaroIMMHKCS IPSIMBIMU

59 [Touck neprneHuKyIIpHBIX NPSIMbIX C TOMOIIbIO 1
NEPIEHIUKYIISPHBIX TIOCKOCTEN

53 OpTOoroHaJIbHOE TPOCKTUPOBAHHUE 1

54 [Toctpoenue ceuenuii kyba, mpu3Mbl, MPABUIBHOM 1
MUPAMHUJIBI C TOMOLIBI0 OPTOTOHAILHOW TPOEKIINH

55 [TocTpoeHue ceueHuit Kyda, mpU3Mbl, TPABUILHOM 1

MAPaMUJBI C TIOMOIIBK OPTOTOHAJIBHON MPOEKIINU




CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIIBHO MJIOCKOCTH.

> [1n0cKOCTH CHMMETPHI1 B MHOTOI'PaHHUKAX

57 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U INIOCKOCTH KaK
CJIEICTBUE CUMMETPUU

58 ITpaBriibHBIE MHOTOIpaHHUKH. Pac4€r paccTossHUM OT TOYKU
JI0 IIJIOCKOCTH

59 [IpaBuiIbHBIE MHOTOIPaHHUKU. PacyéT paccTOSHUN OT TOYKH
JI0 IIJIOCKOCTH

60 CriocoObI ONyCTUTh MEPIEHAUKYISAPBI: CAMMETPHS, CIIBUT
TOYKH 110 NapauIeIbHON IPSIMOMN

61 CnBur no HenapauieabHOU IPSIMON, U3MEHEHUE
paccTosaHui

62 KonTtponbHast padora "B3anmHoe pacroyioskeHue MpsiMbIX U
MJIOCKOCTEH B MpocTpaHcTBe"
[ToBTOpEHME: Yyroa Mexay NpsIMbIMU Ha INIOCKOCTH,

63 TPUTOHOMETPHUS B IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64 [ToBTOpEHME: YrON MEXAY CKPEIIMBAIOIUMUCS NPSIMBIMU B
IIPOCTPAHCTBE

65 ['eomeTpuueckre METObI BHIYUCICHUS YIJIa MEXY
IPSIMBIMU B MHOTOTPaHHHMKaX

66 JIByrpansbiii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JIBYTPaHHOI'O yria

67 [lepnennukynspHele naockocTu. CBOMCTBA B3aUMHO
NEPIEHIUKYIISPHBIX TIOCKOCTEN
[Tpu3Hak neprneHuKyIIpHOCTH IUIOCKOCTEH; TeopeMa o

68 IPSIMON NIEPECEUEHMSI IBYX IIIIOCKOCTEN

NEPNCHAUKYIIAPHBIX TpeTBefI IIJIOCKOCTH




[IpsiMoyrobpHBII Napauienenunen; Kyo; u3MepeHus,

09 CBOICTBA NPSAMOYTOJIBHOTO NapaljIesIeuIe a

70 TeopeMa 0 1MaroHany NpsAMOYTOJIbHOTO IapAJICIICIUIIENAA
U CIIEICTBUE U3 HEE

71 CrepeoMeTrpuueckre U NPUKIAIHBIE 3aJa4, CBA3aHHBIE CO
B3aMMHBIM PACIIOJIOKEHUEM IIPSIMBIX U IIJIOCKOCTH

7 [ToBTOpeHuE: ckpenuBarIuecs NpsMble, IapajlIeIbHbIe
IUIOCKOCTH B CTaHJAPTHBIX MHOTOTPaHHHUKAX
[Tapa napaynenbHbIX IIIOCKOCTEW HAa CKPEIMBAOIINXCS

73 IPSIMBIX, PACCTOSIHUE MEXKY CKPEIIMBAIOIIMMHUCS MIPSIMBIMU
B IIPOCTBIX CUTYaIUIX

74 Paccrostnie OT TOUKH 10 INIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IUIOCKOCTH

75 Brrunciienne pacCcToOSHUI MEXy CKPEIMBAIOIIUMUCS
IPSIMBIMU C IIOMOILBIO NIEPIIEHANKYIISIPHOM INIOCKOCTU
TpéxrpaHHblil yroJ, HEPaBEHCTBA JJIsl TPEXTPAHHBIX YIJIOB.

76 Teopema [Iudaropa, TeopemMbl KOCUHYCOB M CUHYCOB IS
TPEXTPAHHOIO yIJia

77 OneMeHThl chepruuecKoil reOMeTpUn: reo1e3nIecKre JINHIH
Ha 3emiie

78 KonrtponbHas padora "Yrisl u paccTosHus"

79 Cuctemaruzanus 3HaHul "MHOTOTpaHHUK U €T0 3JIEMEHTHI"

80 ITupamuna. Buasl nupamuy. [IpaBunbnas nupamuia

81 [Tpusma. [Ipsimas u HaknoHHas npu3Msl. [IpaBunbHas
npusma

82 [Ipssmoit napaienenunes, NpsMoyroabHbINI
napaenenunes, Kyo

83 Boinykible MHOrOorpanHuku. Teopema Ditnepa




84 Boinykible MHOrorpanHuku. Teopema Diniepa. 1
[IpaBuibHBIE U IOTYNPABUIBHBIE MHOTOTPAHHUKU
85 KontponpHas padora "MHororpaHHUKT" 1
86 [TonsiTHe BeKTOpa Ha TJIOCKOCTH U B MPOCTPAHCTBE 1
87 CymMa BEKTOpOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBwuiio mapannenenunena 1
90 YMHOXk€EHHE BEKTOpa Ha YHUCIIO 1
01 Paznosxxenue BGKTf)pa 1o 6a3ucy Tpéx BEKTOPOB, HE 1
JIeKAIIUX B OJTHOM TUIOCKOCTH
92 CkansipHo€ pOU3BEICHUE 1
93 Brrancienue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE 1
94 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiinme 3a1a4un ¢ BEKTOPaMH 1
97 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
99 O06o01IeHre u crucTeMaTu3alus 3HaHu| 1
100 Hrorosast KOHTpOJIbHAS paboTa 1
101 HToroBas KOHTpOJIbHAsA paboTa 1
102 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
uudgposbie
Nen/m  Tema ypoka KonTposbHbie IIpakTHyeckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

1 [ToBTOopenue Tembl "KoopauHaTel BEKTOpa HA 1

IJTIOCKOCTH M B IIPOCTpaHCTBE"
5 [ToBTopenue Temsl "CkansipHOE TPOU3BEICHUE 1

BEKTOPOB"
3 [ToBTOpenue Temsl "Brruuciienne yria Mexmay 1

BEKTOpaMH B IpoCTpaHCTBeE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1

MPOXOJISIICH Yepe3 ABE TOUKU"
5 VYpaBHEHME [IJIOCKOCTH, HOPMaJlb, YpaBHEHHE 1

IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHME IJIOCKOCTH, HOPMaJlb, ypaBHEHHE 1

IJIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousseneHue 1
3 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1

MpOrpaMMHUpPOBaHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

MpOTrpaMMHUPOBAHUE
10 AHaJIUTUYECKHE METO/IbI pacy€Ta yria Mex1y 1

MPSIMBIMU B MHOTOTPAaHHHKAX
11 AHaJIUTUYECKUE METObI pacu€ra yria Mexay 1

IIJIOCKOCTSIMU B MHOI'OI'paHHUKAX




dopmyJiia pacCTOAHUS OT TOUYKHU J0 TUIOCKOCTH B

12
KOOpJHMHATAX

13 Haxosxnenue paccTostHui OT TOUKHU 70
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHui OT TOUKHU J10
IJIOCKOCTH B TIPABUJIBHOM IMHUPAMHUJIC

15 KonrponsHas pabora "AHanutuueckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOTOTPaHHUKH

17 CeueHrss MHOTOTPAaHHUKOB: METO]I CJICJIOB

18 CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHBIE
TIJIOCKOCTH, MIEPECEUEHUS TIPSMBIX U TJIOCKOCTEH

19 [TapannenbHbIe IPSIMbBIC U TIJIOCKOCTH:
napajvieIbHbIC CEUCHUS

20 [TapannenbHble NpsSIMbIE U MIIIOCKOCTH: PACUET
OTHOIIIEHUH

21 [TapannensHble MPSIMBIE U TITIOCKOCTH: YTJIBI
MEXy CKPEIIUBAOIUMHUCS MPSIMBIMU
[lepnenaukynsipHbIEC TPSMBIE U TNIOCKOCTH:

29 CTaHJAapTHbIE NTAapbl EPIEHANKYISIPHBIX
MJIOCKOCTEH U MPSAMBIX, CAMMETPUH
MHOTOTPaHHUKOB

23 [lepnenaukynsipHbIEe TPSIMBIE U TNIOCKOCTH:
Teopema O TpeX MeprneHIUKYIIpax

24 [TepnenguKynsipHBIC TPSMBIE B TUIOCKOCTH:

BBIUUCJICHUS JJIMH B MHOT'OI'paHHUKAX




HOBTOpeHI/IeI miomaain MHOT'OYTrOJIbHUKOB,

25 (hopMyIIBI 1S TUTOIAACH, COOOpaKEHUS MOA00US

26 [ToBTOpEHME: MIIOIMIATN MHOTOYTOJIbHUKOB,
(hopMyIIBI IS TUTOIAEH, COOOpasKeHUs TT0100US

97 [ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(hopMyIIBI 1S TUTOIAACH, COOOpaKEHUS MOA00US
[lmomaau ceyeHrii MHOTOrpaHHUKOB: TUIOLIAIN

28 MMOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpaKEeHHS TIOI00MS
[Tnomaau ceveHnii MHOTOTPAHHUKOB: TUTOIATN

29 MOBEPXHOCTEH, pa3pe3aHus Ha 4acTH,
COOOpaKCHHSI TOA00MS

30 Kontponbnas padota "IloBropenue:
MHOTOTPaHHUKH, CEYCHUSI MHOTOI'PAaHHUKOB"

31 O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napasuieNenuneaa

32 3amaun 00 yaBOEHUH Ky0Oa, 0 KBapaType Kyoa; o
TPUCEKITUH yTiia

33 CrepeoMeTpUUeCKre 3a]]a4, CBA3aHHBIE C
00BEMOM TIPSIMOYTOJIBHOTO TIapaJUIeTICTTHIIC /1A

34 [Ipuknannelie 3a1a4u, CBSI3aHHBIC C BBIYUCICHUEM
00BEMa MPSAMOYTOIBHOTO MapaljieNenuneaa

35 OO0BEM MpsAMOI TIPU3MBI

36 CrepeoMeTpHUuecKre 3a7a4u, CBI3aHHEIE C
BBIYHCITICHHEM 00BbEMOB MIPSIMOU MPU3MBI

37 [Ipuknagueie 3a1a4n, CBSI3aHHBIE C 00BEMOM

IIPSIMOY IIPU3MBI




Brruucienue 00bEMOB TEJI ¢ OMOIIBIO

38 onpenenéHHoro uaTerpaia. OobéM HaKIOHHON
MIPU3MBI

39 Brruucnienne 06EMOB Tell C TOMOIIBIO
onpeaenéHHoro uarerpana. O0bEM MUpPaMuIbI

40 dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BEMOB IUPaMU/I C OOIITUM YTIIOM

41 dopmyna 00bEMa mupamMuabl. OTHOIICHHE
00BEMOB MUPAMUJL C OOIIUM YTIIOM

42 CrepeoMeTpuyecKue 3ajjauu, CBI3aHHBIE C
00bEMaMU HAKIIOHHOW TIPU3MBI

43 CrepeoMeTpHuyecKre 3a]]a4, CBSI3aHHBIE C
00BEMaMH MUPaAMUIBI

44 [Ipuknanueie 3anaun no teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM HAKIIOHHOW MPHU3MBI

45 [Tpuknagueie 3agaun no teme "OOBEMEBI TEN",
CBSI3aHHBIE C 00BEMOM NMHUPAMUIBI

46 [Tpumenenne o0bEMOB. Boruncienue paccTosiHUS
710 IJIOCKOCTH

47 KonTponbhast padora "O6bEM MHOTOTpaHHUKA"

48 [unuuapuyeckas HOBEPXHOCTh, 00pa3yrolue
LUMJIMHIPUYECKON TOBEPXHOCTH

49 Hunuaap. [IpssMmoit KpyroBoi HUIMHAP.
[Tnomanb MOBEpXHOCTH LMIMHIPA

50 Konnueckas moBepXHOCTh, 00pa3yromme
KOHMYECKOU MmoBepxHOocTH. KoHyC

51 Ceuenne KOHyca MJIOCKOCTBIO, ApAJUIEIbHON

IINIOCKOCTH OCHOBaHUA




Yceuénnslii konyc. M300paxenne KOHYCOB U

52 yCeUEHHBIX KOHYCOB
53 [Tnomanb 60KOBOM TOBEPXHOCTH U MOJTHOM
MOBEPXHOCTU KOHYCa
54 [Tnomaas 60KOBOM MOBEPXHOCTH M IOTHOM
MOBEPXHOCTHU KOHYCa
CrepeoMeTpruyecKre 3aJjauu Ha JOKa3aTeIbCTBO
55 Y BBIYHMCIICHHE, IOCTPOCHUEM CEUCHUM
IIMH]PA, KOHyCa
CrepeoMeTpHuyecKre 3aJauu Ha JOKa3aTeIbCTBO
56 Y BBIYHCIICHHE, IIOCTPOCHUEM CEUCHUH
WIMHAPA, KOHyCca
57 [TpukinagHbple 331241, CBSI3aHHBIE C IIHIMHIPOM
58 [TpuknagHble 33729, CBSI3aHHBIC C IIHIMHIPOM
59 Cdepa u map
[lepeceuenue cgepbl U mapa ¢ MIOCKOCTHIO.
60 Kacanue mapa u cdeps! miockoctsto. Bua n
n300pakeHue napa
[epeceuenue cepbl 1 MIapa ¢ IOCKOCTHIO.
61 Kacanwue mapa u cdeps! mockocteto. Bug n
n300pakeHue napa
62 VYpasaenue chepsl. [Ltomans chepsr u e€ qacre
63 Cummerpus chepsl u mapa
CrepeoMeTpHUyecKre 3ajaui Ha JOKa3aTeIbCTBO
64 Y BBIUMCIIEHHE, CBS3aHHbIE CO cepoil U mapom,

IMOCTPOCHUEM UX CEUYCHMI MIOCKOCTRIO




CTGpGOMeTpI/I‘IeCKI/Ie 3aJa4d Ha A0Ka3aTCJIbCTBO

65 Y BBIYMCIICHHE, CBSI3aHHBIE CO c(hepoit U mapom,
MMOCTPOCHUEM UX CEYCHHH TIOCKOCTHIO

66 [TpuknanHbie 3a1a4m, CBsI3aHHBIC CO chepoii u
apom
[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,

67 BBIYMCIICHHS B OKPY)KHOCTH, CTaH/IapTHHIE
o 00us

68 PaznuuHple KOMOMHAIIMY TET BPAILICHUS U
MHOT'OIPaHHUKOB

69 3anauu o teme "Tena v MOBEPXHOCTH
BparieHus"

70 3agaum o Teme "Tena ¥ MOBEpXHOCTH
BparieHus"

71 KontponbHas padota "Tena u moBepXHOCTH
BpauieHus"

7 O6neém mumuHapa. Teopema 06 00bEME PSIMOTO
HUATUHIPA

73 Brrunciienne 00bEMOB T C TOMOIIIBIO
onpenenéHHoro uaTerpaita. O0bEéM KoHyca

74 [Tnomaau 60KOBOM U MOTHON MOBEPXHOCTH
KOHYyca

75 CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIC C
BBIYUCIICHHEM 00BEMOB ITUITMHAPA, KOHYCA

76 [Tpuknanueie 3ana4n mo Teme "OOBEMBI U
IJI0ILIAa I TTOBEpXHOCTEN Ten"

77 O061BEM mapa u maposoro cekropa. Teopema 00

o0béme mapa. [lnomans chepsl.




CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB I11apa, IapOBOTO
CerMeHTa U IIapOBOT'0 CEKTOpa

78

[Tpuknaaneie 3agaun no reme "O0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM I1apa U IUIOLIA/IbIO
cdeprl. COOTHOIICHHUST MEXKAY IO IIMHU
MOBEPXHOCTEH U 00bEMaMU MOTOOHBIX TEI

79

[TomoGHBIE Tena B mpocTpaHcTBe. VM3menenue
o0béMa ipu mogoouu. CrepeoMeTprudecKue
3aJ]auu, CBSA3aHHBIC C BBIYMCICHHEM 00bEMOB TeI
Y IUTONIAJEH TOBEPXHOCTEN

80

81

Kontponbnas padota "[1nomanym moBepXHOCTH U
00BEMBI KPYTIIBIX TE"

JIBmxenust npoctpancTBa. OToOpakeHusl.

JIBuxeHust u paBeHCcTBO Guryp. OO1ire cBoiCTBa
JIIBUKCHUH
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Buapl n1BukeHnil: napaiesbHbIN NEPEHOC,
LIEHTPAJIbHAS CUMMETPUS, 3epKajIbHas
CUMMETPHUS, TIOBOPOT BOKPYT MPSIMOI

83

84

85

[IpeobpazoBanus nomoodus. [Ipsamas u chepa
Ditnepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHHUS

KonrtponbHast pabora "BekTopsl B mpocTpaHCTBe'
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Ob6o6mmatomiee nopropenue 11 nonsaruii u
MeToA0B Kypca reomerpun 10—11 xnaccos,
cucteMatusanus 3Hanuii: "[lapaniensHOCTh
MPSIMBIX | TTIOCKOCTEHN B TpocTpaHcTBE"
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Oo6o06maromee noropenue 11 noHsATUH U
MeToJ10B Kypca reometpun 10—11 kiaccos,
cucTtemMaTusanus 3HaHuil: "BekTopsl B
npoctpaHctae"
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Oo6o06maromee nosropenue 11 noHsATUl U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B
npoctpaHctae"
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Oo6o06maromee nmoBTopenue 11 nmoHsTHH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucteMaTtuzanus 3Hanuii: "O0bem
MHOTOIpaHHuKa"
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Oo6o06maromee nmosropenue 11 moHsTHH U
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucreMarusanus 3HaHuii: "O0beM
MHOroOrpaHHuKa"
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Ob6o06maromiee nopropeHue 11 noHATU U
MeTOoJI0B Kypca reomerpun 1011 xaccos,
cucreMmarusanusa 3Hagui: "[lnomann
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
Ob6o06muaromiee noropeHue 11 noHATH U
MeTo0B Kypca reomerpun 10—11 kmaccos,
cucreMmaru3anus 3Hagui: "[lnomann
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Te"

Hrorosas KOHTPOJIbHAA pa60Ta
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WroroBas koHTpoJsibHAs paboTa

[ToBTOpeHme, 06001IeHNE U CUCTEMATH3AIUS
3HaHUH
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Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€
POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

97

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BuTHS CTEPEOMETPUH KaK HAYKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BuUTHS CTEPEOMETPUH KaK HAYKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTHUN COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN
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Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTHUN COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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