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MNOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma mo mnpenmetry «l'eomerpusi» paszpaboTaHa Kak
HOPMAaTHBHO-TIPABOBOM JOKYMEHT JIJIsl OpraHu3alnuu yuyeoHoro nponecca B 10-11
KJIacCcaX MYHHUIIUIAIBLHOTO OO0IIe00pa30BaTENLHOTO YUPEXKACHUS — CpelHen
ob1eo6pazoBarenbHOM mKoIbl Ne 9 r. PtumieBo CapaToBckoi 001acTH.

[Iporpamma 10 MaTremMaTHKE OTpPa)Ka€T OCHOBHbIE TpeOOBaHMS
®denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa OCHOBHOIO
oO1mero oOpaszoBanusi, pazpadborana ¢ yuerom denepansHoro 3akona N 273-D3
"O6 oOpazoBanuu B Poccuiickoit ®enepanuu" ot 29.12.2012r., ®IroC
OCHOBHOTO 00I1ero oopazoBanusi (yrBepxaeH lIpukazom MuHnpocBenieHus
Poccum ot 31.05.2021 N 287 "OG yrBepxkuenuu GeaepaibHOro
rocyJapCTBEHHOr0  0Opa3oBaTENbHOTO  CTAaHJapTa OCHOBHOIO  OOILEro
oOpaszoBanus" 3apeructpupoBano B Muntocte Poccun 05.07.2021 N64101).
Onobpena pemienreM (enepanbHOro yueOHO-METOANYECKOr0 OO BETUHEHUS IO
ob1emy 006pazoBanuio, mporokoi 3/21 ot 27.09.2021 r.

Pa3zpaborana B cOOTBeTCTBUHM ¢ (QeaepaibHOM 00pa3oBaTeIbHON
IpOrpaMMOil OCHOBHOTO OOILIEro oOpa3oBaHus, YTBEPKICHHOW MPUKA30M
MunuctepcTBa npocBeiieHus Poccuiickoit @eneparuu ot 18 mas 2023 1. Ne
370.

["'eomeTpus sBiIsIETCS OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO 00ILEro
oOpa3oBaHUs, TaK Kak OOecleunBacT BO3MOXKHOCTb W3YUYCHUS JUCIUTUIHH
€CTECTBCHHO-HAYYHON HAIMpPaBICHHOCTH W TPEAMETOB TYMaHUTAPHOTO ITUKJIA.
[TockonbKy JOTMYECKOE MBILIEHUE, (HOPMUPYEMOE MPU U3YYEHHH 00YyUYaroIUMUCS
MOHSATUHUHBIX OCHOB TE€OMETPHM, TPHU JO0KA3aTeIbCTBE TEOPEM U TOCTPOCHHUH
[EMOYKH JIOTHUECKUX YTBEPKICHUN TIPH PEIICHUN T€OMETPUUECKHX 3a]1a4, YMEHUE
BBIJIBUTATh U ONPOBEPraTh THUIOTE3bI HEMOCPEICTBEHHO HWCIOIB3YIOTCS TPHU
pElIeHNH 3a7]a4 €CTECTBEHHO-HAYYHOTO [UKJIA, B YaCTHOCTU (PM3MUYECKUX 3a/1a4.

[lenb ocBOeHUs porpaMmMbl yueOHOTO Kypca «I'eomeTpusi» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE UHANBUIYATBHBIX CIIOCOOHOCTEH 00yUYarOIMMUXCS MTPH U3yUCHUN
reOMETPUHU, KaK COCTaBJsIONMIed TmpeAaMeTHoM obmactn «Maremarnka U
uH(popMaTHKa» yepe3 odecrnedeHrne BO3MOXKHOCTH MPUOOPETEHUSI M UCTIOJIb30BAHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIelU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIIHOrO NMPOodeCcCHOHANIBHOTO0 00pa30BaHusl, CBA3aHHOTO C
UCIIOJIb30BaHUEM MATEeMAaTHUKH.

[TpuoputeTHbIMH 3a7auaMyd Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PaCHIMPSIIOUIMMU U YCUITMBAIOIIMMH KypC 0230BOT0 YPOBHSI, SBJISFOTCS:

pacuIMpeHye NpeaCcTaBiIeHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;



dbopMupoBaHHE TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak o
BAKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX OMNHUCHIBATh U H3Yy4yaTh
pa3HbIE SBJICHUS OKPY>KAIOIIEr0 MUPa, 3HAHUE MOHATUIHOIO aliapara 1o pa3iaeiry
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUU;

dbopMHupoBaHHEe  yYMEHHUS  BJIaJeTh  OCHOBHBIMM  TMOHSATHUAMH O
POCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn U yMeHHE MX MPHUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIHUThH
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B peaIbHOM
MUpPE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIH;

(GbopMHpOBaHWE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTEeMaTUYECKUX TEOpHil, (pOopMHpOBaHME MOHUMAHUS POJM AKCUOMATUKU IIPU
IIPOBEJICHUH PACCYKICHU;

(dbopMHpOBaHWE yYMEHUS BIAJAETh METOJAMHU JOKA3aTeIbCTB M aJIrOPUTMOB
pELIeHUs], YMEHUS UX IPUMEHSTh, TPOBOJIUTh JOKA3aTEIbHbIE PACCYKJICHUS B X0/1€
pEIICHUs] CTEPEOMETPUYECKHX 3a7a4 M 3a7ad C MPAKTHYECKUM COACPKAHUEM,
dbopMUpOBaHHE TMPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IpH
00OCHOBaHMU MaTEMAaTUUECKUX YTBEPKIEHUH U pOJIM aKCUOMATUKHU B TPOBEICHUU
NEAYKTUBHBIX PacCy>KIEHUMH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUIEKTyaJIbHBIX M  TBOPYECKHX
CocOOHOCTEM O0yuaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEOBATEIbCKUX
YMEHMM, KpUTUYHOCTH MBIIIJICHUS, UHTEpPeCca K U3yUEHHUIO T€OMETPUH;

¢dopMupoBanre (YHKIUMOHATBHOW TIPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUM:
YMEHUSI PACHO3HABATH MPOSBICHUS T'€OMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KMU3HEHHBIX CUTYALMSIX W NPU U3YUEHUU JIPYTUX
y4e€OHBIX TPEAMETOB, TMPOSBICHUS 3aBUCHUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, HCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNUN MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEpPKATEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 kmaccax sBisATCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHororpannukmn», «Tema BpameHusi», «BekToppl HW  KOOpPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OINEPUPOBATH
MOHATUSIMUY, PEJIEBAHTHBIMU T€OMETPUM HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCHUTCSI KO BCEM COJEp>KaTelIbHbIM JUHHUSAM yuyeOHOro Kypca, a
dbopMupOBaHHE JIOTUYECKMX YMEHHUH pacmpeaenseTrcss He TOJbKO IO
COJIEPKATENbHBIM JIMHUSAM, HO U TI0 Tojam oOydenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOILIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss DenepaibHoil padoueit



IPOTpaMMBbl, paclpeneN€HHbIM MO0 ToJAaM OOYYEHHS, CTPYKTypPUPOBAHO TaKUM
o0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIMITHAIIBHBIM BOTIPOCAM O0yUYarOIIHECs
oOpamanuch HEOJAHOKPAaTHO. TO TMO3BOJSET OPraHu30BaTh  OBJIAJCHHUE
Te€OMETPUUYECKUMHU TTOHATUSMH U HABBIKAMU TI0CJIEIOBATENBHO U MIOCTYMATEIBHO, C
COOJTFOICHUEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUUECKUX TPECTABICHUN 00YJaIONTUXCS, PACIIUPSS U YTITyOJIssI
e€, o0pa3ysi MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[Tepexo kK M3yYCHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE ITO3BOJISICT:

co3math  ychmoBus i guddepeHnmmanud  00ydeHHWs, TOCTPOCHUS
WHIUBUYAIbHBIX ~ 00pa3oBaTeIbHBIX IMporpamMMm, OOeCleyuTh yriayOnEHHOe
M3YUYCHUE TEOMETPHUH KaK COCTaBIIAIONICH yaeOHOTo peameTa «MaTreMaTukay,

MOATOTOBUTh OOYYAIOIMMXCA K TPOAOKCHUIO HW3YYEHUS MAaTEMaTHKH C
yuéToM BbIOOpa Oynymied npodeccun, obOecrieyuBas MPEEMCTBEHHOCTh MEXKIY
oO1uM U podeccuoHaIbHBIM 00Pa30BaHUEM.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha wusyuyenue yueOHOro kypca «l'eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmo), B 11 xmacce — 102
yaca (3 Jaca B HEJIETO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIIEICTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX NPSAMBIX, IAPAIIICIBHOCTD IIPAMON
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 IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIEC MAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yriia. TpEXIpaHHbIl U MHOTOI'PaHHBIE YIJIbI.
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
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN IMApaJUIENENUIIE] U €r0o cBoMCcTBa. KpaTuaiimme
NyTH Ha IMOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [Iudaropa. [lupamuna: N-yronbpHast nupamMujia, NpaBuIbHAs U yCEUEHHAs
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBriibHBIE MHOTOTDAHHMKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAs MUPAMHK/Ia U TPaBUIIbHBIN TeTpasap, Ky0. [IpeacraBnenue
O NMPABUJIBHBIX MHOTOTPAHHUKAX: OKTAIP, JOAECKASAP 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 MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHUJIBI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajulelienunea, CUMMETPUS IPAaBWIBHBIX I[PU3M, CUMMETpPUsS IIPaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHHE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3IoKEHUM BEKTOpAa 10 TpEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAs TOBEPXHOCTh, KOHUYECKAass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonokenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmHapa 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 ¥ mapoBOTO
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 OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh cPepsl U € JacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IIJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[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, METOJ 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, IOBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBIICHHUHA, MPOICAYP
IpaXJIaHCKOTO  oOmiecTBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIIOMY M HACTOSIIEMY POCCHICKOW MAaTeMAaTHUKH, EHHOCTHOE OTHOIIEHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCHUICKOTO Hapojaa, ChOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETHUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06€30MacHOro 0opasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTH TPYIOJIOOUS, HWHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr U Ppearru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HA MPOTSKEHUHM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
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 cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTHYECKOU
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJBTYpOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN  MEXAy TMOHATHUSIMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBATh U  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHbIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMble ¥ OT MPOTHUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHns y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee MOAXO NN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:

MCIIOJIB30BaTh BOMPOCHl KaK HCCIEN0BATENbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh  BONPOCHL,  (UKCHUPYIOIIUE  MPOTHUBOpEUYHEe,  MIpodJeMy,



yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH THUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBICHMUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMHU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
OpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OLEHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIlECCa, a TaKXKE BbIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaumeii:

BBIABJIATh AeUIMTH MHPOPMAIINK, NaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1auu;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATH U UHTEPIPETUPOBATH HHPOPMALINIO PA3TUYHBIX BUIOB U (hOpM
MPEJCTABIICHHUS;

CTPYKTYpUpOBaTh WMH(OpPMAIINIO, MPEACTABISITh €€ B pa3iuyHbIX (dopmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIun 1o CaMOCTOSATEIBHO
c(hopMyJIHMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbIe AeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX
N IIMCBbMCHHBIX TCKCTAX, JAaBaTb IIOJACHCHHA II0 XOAY PpCHICHUA 3adaydu,
KOMMEHTUPOBATH MIOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMHI,
HpO6H€MBI, pemaeMoﬁ 3aga4d, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I JIpyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajad
NpEe3eHTAlUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIE 1eliCTBHUS
Camoopranusanus:
COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y49€TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATH
U KOPPEKTUPOBAThH BAPUAHTHI PEIICHUH ¢ yUéTOM HOBOW MH(pOpMAITUH.



CaMOKOHTPOJIb, SMOIUOHAIbHBIH MHTE/JIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMbIX JICUCTBUIN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB, BIAJCThH
criocobamMu CaMOIPOBEPKH, CAMOKOHTPOJIS IpoIlecca W pe3ysbTaTa peIIeHUs
MaTeMaTUIECKOH 3a1a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPH PEIICHUU 3aJ]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBHUAM, OOBSICHATh MPUYUHBI
JIOCTHKEHUS WM HEJOCTUKEHHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eATEJbLHOCTD:

MMOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBHUIYaJIbHOMN
paboThl mNpHU pelIeHHH Y4YeOHBIX 3ajay, NPUHUMATh I€dbh COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pa0OT, I0rOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIBKUX JIIOJICH;

y4acCTBOBaTh B TPYIIOBBIX (hopMax paboThl (0OCyXkaeHUsSI, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBI» U UHBIC), BHITIOJIHSATH CBOIO YaCTh Pa0OThI U KOOPIMHUPOBATH
CBOM JICUCTBHS C IPYTHMH YJICHAMH KOMaH/bl, OIICHMBATh KA4E€CTBO CBOETO BKJIaa
B 0OmUiA TPOAYKT TIO KpPUTEPHUSIM, COHOPMYITHMPOBAHHBIM ydYaCTHUKAMHU
B3aMMO/JICHCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0yyaromuics HayquTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU MOHSATUSMHU CTEPEOMETPUU TPHU
pelIeHn: 3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUIA;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX MPHU PEIICHUU
r€OMETPUYECKHX 3a/1a4;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHATUSMHU, CBA3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMON U
IJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;

e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TpHU3Ma,
nupamMuza, NpsMOYToJIbHBIN Napaienenunen, Kyo);

e KJIacCUUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKAIUY;



CBOOOJTHO  OTMEpHPOBATHh TOHATHUSIMH, CBS3aHHBIMH C  CEUCHUEM
MHOTOTPaHHHUKOB IJIOCKOCTBIO;

BBITIOJIHSITh napajieabHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKE (GUTYP HA TIIOCKOCTh, BHITOIHATH U300paskeHus GUryp Ha
IIJIOCKOCTH;

CTPOUTH CEYEHHUSI MHOTOIPAHHHUKOB PAa3JIMYHBIMU METOJAMHU, BBIITOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHMCIIATh  TUIOHIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
nupamuzia), FeOMETPUUYECKUX TEJ ¢ IpUMEHEHUuEM (hopMy;

CBOOOJIHO ONEpPUPOBATH MOHATUSMH: CHMMETPHUS B MPOCTPAHCTBE, LICHTP,
OCh U INIOCKOCTh CHMMETPHH, IIEHTP, OCh U INIOCKOCTh CUMMETPHUH (PUTYPHI;
CBOOOJTHO OIEpPUPOBATH MOHATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

BBITIOJIHSTH JICUCTBHS HAJl BEKTOPAMMU;

peuaTh 3aJa4d Ha JOKAa3aTeIbCTBO MATEMATHUYECKUX OTHOLICHUW W
HAaXOXJCHUE TEOMETPUUECKUX BEJIMUYHH, TPUMEHSSI U3BECTHBIE METOIbI IPU
pELICHNM MaTeMaTUYECKUX 3aJ1a4 MOBBIIICEHHOTO W BBICOKOTO YpPOBHSA
CJI0KHOCTH;

MPUMEHATh TPOCTEUIIME MPOrpaMMHBIE CPEIACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a1aY;
U3BJICKaTh, MPEOOPa30oBbIBATh W HMHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
YepTekax U pUCYHKAX;

MPUMEHATh TIOJYYCHHBIE 3HAHWA Ha MNOpPAKTUKE: CpaBHUBATh U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIMU, MPUMEHSITh U3YYCHHBIC MOHATHUS B
mpoiiecce  IMOMCKAa  pelieHusT MaTeMaTU4yecku  CcopMyIHpOBaHHOM
npoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM TE€OMETPUYECKHUX
MOHATUM W TEOpeM, almapara ajareOpbl, peniaTtbh MPakKTUUECKUE 3aJlauu,
CBSI3AHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYMH;

UMETh TpeJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiacca oOyJaromuiicss HayduTCs:

CBOOOJHO ONEPUPOBATH IMOHATHUSMH, CBS3aHHBIMH C IIHJIMHIPHYCCKOM,
KOHHYECKOH M CHEepHUUYSCKOM TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI
MOJTYyYCHHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMIHHIPOM,
KOHYCOM, c(pepoii u 1mapom;

pacmo3HaBaTh Teda BpamieHUs (IWIUHAP, KOHYC, cdepa W Imap) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAILCHHUS,;



KJ1acCU(UIIUPOBATH B3aMMHOE PACIIOIOXKEHUE CPEPHI U MIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TE€J BpalllCHMS,
O00BEMBI U TUIOMIATN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpaIICHUSA,
r€OMETPUYECKUX Tell C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMH C KOMOMHAIUSIMU TEJ
BpaIeHus] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTKCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXIY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMU
IMOJJOOHBIX TENT;

U300pakaTh MU3y4yaemble (UTYpBI, BBIIOJHATH (BBIHOCHBIE) IIJIOCKUE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUYECHMS TEJl BPALlCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGPOPMAIHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
YEepTEKax U pPUCYHKAX;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH OIEpPAllUU HAJl BEKTOPAMU;

3a/1aBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPIHMHAT;
peuaTh reOMETPUYECKHE 3a/1a4U Ha BBIYMCIICHHUE YTIIOB MEXKIY IPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUMA OT TOYKH JI0 TJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A IPH PELICHNH;
CBOOOJTHO OMNEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBINIOJIHATh HM300paXE€HUsI MHOTOTPAaHHUKOB U TeN BpalleHUs MpH
MapaJJICIbHOM ~ TEPEHOCE, LEHTPAIbHOM CUMMETPUHU, 3EpPKAIbHOU
CUMMETPHH, TIPU TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUCHHS LWIMH]IpA
(mapayuienTbHO U MEPIEHIUKYISIPHO OCH), CEUCHUsI KOHYCa (MapaliiebHbIe
OCHOBAHMIO U MPOXOIAIIUE YepPEe3 BEPILINHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl MOCTPOEHUS CEUEHUW: METOJl CJIEJIOB, METOJ
BHYTPEHHETO IIPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

NPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a/lay, MPEANOJaralolMX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBUS
IIPUMCHEHHUS 3/I1aHbI B SIBHOM 1 HEIBHOH (hopme;

pemaTh 3ajJlaud Ha JOKa3aTeJbCTBO MAaTEMAaTHYECKUX OTHOUIEHUW U
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHSTH MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI NP PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;



e MPUMEHATH NOJIYYEHHbIC 3HAHUSI HA PAKTUKE: CPABHUBATH, aHATTU3UPOBATh
U OICHUBATh peajbHbIE CUTyalldHd, MPUMEHSITHh W3yUYCHHBIC MOHSTHS,
TEOPEMBI, CBOMCTBA B IMPOLECCE IOUCKA PEHIEHUS MaTeMaTH4YEeCKU
chOpMyIUPOBAHHONW MPOOJIEMBbI, MOJEIHPOBATh pEaNIbHbIE CUTYyallMd Ha
S3BIKE TEOMETPUHU, UCCIE0BATh MOCTPOECHHBIE MOJICNIN C UCIIOJIb30BAaHUEM
TeOMETPUUECKUX TIOHATUA W TEopeM, ammapara airedpbl, pemaThb
NPaKTUYECKUE 3aJlayd, CBS3aHHBIE C HAaXO0XXJIECHHUEM TI'€OMETPUUYECKUX
BEJINYMH;

UMETh MPEJCTaBICHUSI 00 OCHOBHBIX dTanax pa3BUTHUSI TEOMETPUU KaK COCTaBHOM

yacTH (yHJIaMEHTa Pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE INIAHUPOBAHHUE C YKASAHHUEM KOJIMYECTBA YACOB,
OTBOAUMBIX HA OCBOEHME KAK/IOU TEMBbI, B TOM YUCJIE C YYHETOM
PABOYEN ITIPOT'PAMMbBI BOCIIUTAHUSA

10 KJIACC
Ne i/t Tema KoJu-Bo yacos
1 BBesienne B crepeoMeTpHIo 23
2 B3anmMHoe pacnosio:keHue NPAMbIX B IPOCTPAHCTBE 6
3 IMapa/ieJibHOCTH NPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE 8
4 [MepneHIUKYJIAPHOCTH NPSAMBIX U IJIOCKOCTEl B MPOCTPAHCTBE 25
S Yribl M pacCTOSHUA 16
6 MHOrorpaHHUKHU 7
7 BekTops! B IpOCTpaHCTBE 12
8 JBHKeHU S 5
OO011ee KOJIMYECTBO YACOB IO MPOrpamMme 102
11 KJIACC
Ne Tema Kos-Bo yacos
n/n
1 AHauTHYeCKAsl TeoOMeTpust 15
2 IloBTOpEHUE, 00001IeHHE M CHCTEMATU3 AU 3HAHUI
«MuororpanHuku. CeyeHHsi MHOTOTPAHHUKOB) 15
3 O0bEM MHOrOrpaHHMKA 17
4 Tena Bpamenus 24
4 JIBHIKEHHU S 5
6 Inomaa noBepxHoCcTH U 00bEMbI KPYIJIbIX TeJl 9
5 IHoBTOpEeHuUe, 00001IeHNE U CHCTEeMATH3AUS 3HAHUI 17
OO011ee KOJIMYECTBO YACOB MO MPOrpaMmme 102
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