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IHOACHUTEJIBHASA 3AIINCKA

['eometpusi siBnsieTcss OJHUM M3 0a30BBIX KYpCOB Ha YpOBHE CpPEIHEro oOIIEero
oOpa3oBaHMsI, Tak Kak o0OeCleYrBaeT BO3MOXXHOCTh M3Y4YEHHUS JUCIUIUINH
€CTECTBEHHO-HAYYHOI HANpaBJICHHOCTH W NPEAMETOB TyMaHUTApHOrO IIMKJIA.
[TockonbKy JOTHYECKOE MBIILIEHHE, (OPMUPYEMOE TIPH MU3YyUYEHUU O0YyYarOIIUMUCS
MOHSATUMHBIX OCHOB T€OMETPHUH, MPU JOKA3ATEIbCTBE TEOPEM U OCTPOCHUH LIEMOYKH
JIOTUYECKUX YTBEPKACHUN MPU PEIIEHUN FEOMETPUUECKHX 3a7a4, YMEHHUE BbIABUTATh
U OIpOBEpraTh TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS IMPU PELUICHUH 3ajad
€CTECTBEHHO-HAYYHOT'O IIUKJIA, B YACTHOCTU (PU3MUECKUX 3a/ad.

Ilenp ocBoeHus mporpaMMbl ydeOHoro kypca «l'eomerpus»» Ha yriayOnéHHOM
YpOBHE — pa3BUTHE WHAMBUAYAIbHBIX CIOCOOHOCTEH OO0ydarouuxcs Mpu U3yYeHHUH
reoMeTpuH, KaK COCTaBJSIONIed TmpenMeTHoi obmactu «Marematuka U
nHpopMaTHKa» yepe3 00ecleueHe BO3MOXKHOCTH MPUOOPETEHUSI U UCIIOJIH30BAHUS
0oJiee rIyOOKHUX F€OMETPUUYECKUX 3HAHUW U JIEUCTBHM, cieU(UUHBIX T€OMETPUH, U
HEOOXOAUMBIX JI YCHEIIHOTO Mpo(deccrnoHaTbHOTO 00pa30oBaHUs, CBA3aHHOIO C
UCII0JIb30BAaHUEM MAaTEMATUKH.

[IpuoputeTHBIMM 3afayaMyd Kypca TE€OMETpUM Ha YIiayOlIEHHOM YpPOBHE,
PACHIMPSIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJIIOTCS:

pacIIMpeHne MPEACTABICHUSI O T€OMETPUM KAK YaCTH MHUPOBOM KYyJIbTYpPBl M
(opMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

dbopMHUpOBaHUE TPEJCTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIIMX MAaTeMaTUYECKUX MOJICISAX, MO3BOJSIONIMX OMUCHIBATh M HU3y4daTh
pa3HbIC SBJICHUS OKPYXKAIOIIEr0 MHpA, 3HAHUE MOHSITUHWHOIO arapara mo pasjaeiy
«CTtepeoMeTpusi» y4eOHOro Kypca reOMETpUH;

dbopMupoBaHHE YMEHHUS BJIaJIETh OCHOBHBIMU MOHATUSMU O MPOCTPAHCTBEHHBIX
durypax W HMX OCHOBHBIMH CBOWCTBaMH, 3HaHUE TeopeM, (GopmMyln U ymeHue
WX MPUMEHSATh, YMEHUS JOKA3bIBaTh TEOPEMbl U HAXOJIUTh HECTAHAAPTHHIE CIIOCOOBI
pelIeHus 3a1aY;

dbopMHpoBaHrE YMEHHUS pPAClO3HABaTh HA YEPTEXKaX, MOJCIAX U B PEAbHOM
MHPE MHOTOTPAHHUKU U TE€JIa BPallEHUs, KOHCTPYUPOBATh FT€OMETPUUECKUE MO/IEIIN;

dbopMupoBaHUe TMOHUMAHUS BO3MOXXHOCTH aKCHOMATUYECKOTO IOCTPOCHUS
MaTeMaTHYSCKUX TEOpUM, (POpPMHUpOBAHHE IIOHUMAHHUS POJH AKCHOMATHKH IIPH
MIPOBEICHUHN PACCYKICHUN;

@OpMHpOBaHI/Ie YMCHHA BJIAJICT MCTOAAMH OOKA3aTCIbLCTB W aAJITOPUTMOB
pEeUICHUA, YMCHHA UX IMPHUMCHATD, IIPOBOAWUTL AOKA3aTCIbHBIC PACCYXXACHUSA B XOIC



pEIIeHUsT CTEPEOMETPUYECKUX 3a/ad W 3aJad C MPAKTUYECKUM COJIepP KaHHEM,
dbopMupoBaHrE MPEICTABICHUS O HEOOXOIMMOCTH JTOKA3aTeIbCTB IIPU 000CHOBAHUH
MaTEeMaTUYECKUX YTBEPKIACHUN U POJM aKCHOMATUKH B MPOBEIACHUU JIETyKTUBHBIX
pacCCyXICHUN;

pa3BUTHE W  COBEPIICHCTBOBAaHHEC HWHTCIUICKTYalbHBIX W  TBOPUYECKHX
CIIOCOOHOCTEN 00yYaromuxcsi, MO3HABATEIbHON aKTUBHOCTH, HMCCIEAOBATEIBCKUX
YMEHUHN, KpUTUIHOCTU MBITIUICHUS, UHTEPECa K U3YUCHUIO TEOMETPHUH;

dbopmupoBanre (PYHKIIMOHATIEHONW TPAMOTHOCTH, PEJIEBAHTHONH T€OMETPHU:
YMEHHUSl pacrlo3HaBaTh MPOSIBICHUS TE€OMETPUYECKUX TMOHATUNA, OOBEKTOB U
3aKOHOMEPHOCTEW B PEAIbHBIX XU3HCHHBIX CUTYyalUMSAX U IPU HU3YYEHUU APYTUX
y4eOHBIX  MPEIMETOB, TMPOSIBICHHUS  3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH,
MOJICIIMPOBAHUSL PEAJbHBIX CUTYal[Mld, WCCICAOBAHUS I[OCTPOEHHBIX MOJEIIEH,
VHTEPIPETALNUN [OJIYUYCHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKATENBHBIMH JIHHUSAMU yueOHOro Kypca «I'eometpusi» B 10—
11 xnaccax sBisaroTces: «IIpsmple U TVIOCKOCTH B MPOCTPAHCTBE», «MHOTOTpaHHUKNY,
«Tema Bpamenus», «BeKTOpsl W KOOPAWHATHI B NIPOCTPAHCTBE», «/[BMKEHUS B
IIPOCTPAHCTBEY.

CdopmymupoBannoe Bo DPI'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH
MOHSATUSIMIY, PETIEBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10-11
KJIacCaXx, OTHOCUTCS KO BCEM COJEpXAaTEeNbHBbIM JIMHUSAM Yy4eOHOTO Kypca, a
opMHpOBaHHE  JIOTHYECKMX  YMEHHMA  pachnpenenseTcss He  TOJbKO IO
coliepKaTeNbHbIM JIMHUSAM, HO W 10 rojgam oOydeHus. Coaep:kaHue oOpa3oBaHUs,
COOTBETCTBYIOIIIEE TMPEAMETHBIM pe3ysibTaTaM ocBoeHus dDenepanbHON padoueit
MpOrpamMMbl, paclpelelaEHHbIM [0 TrojaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3zoM, 4TOObl KO BCEM OCHOBHBIM, MPHUHIIMIHUAIBHBIM BOMpPOCaM OO0ydYaromuecs
oOpamiaiucb  HEOJHOKPAaTHO. OTO  MO3BOJISIET  OPraHM30BaTh  OBJIAJICHUE
Ir€OMETPUYECKUMH TMOHATUSMH M HABBIKAMH IOCIIENOBATENBHO M IOCTYMATENIBHO, C
COOJIOICHUEM NPUHLIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHMsI BKJIIOYATh B OOIIYIO
CUCTEMY F€OMETPUUECKHX MPEACTABICHUIN 00yUYarouXcsl, paclIupsis U yriryossis eé,
oOpa3yst MPOYHbIE MHO>KECTBEHHBIE CBSI3H.

[Tepexo K M3y4EHUIO TEOMETPUHN Ha YTIyOJIEHHOM YPOBHE TO3BOJISET:

co3matb  yciaoBus  ana  auddepeHumanuu oOydeHUs, — MOCTPOCHUS
WHJUBUTyJIBHBIX 00pa30BaTeIbHBIX MPOTPAMM, 00ECTICUUTh YIITYOJIEHHOE U3yUeHUE
T€OMETPUHU KaK COCTABJISIONICH yueOHOTo mpeamera «MaremaTikay;



MOJITOTOBUTH O0YYAIONIMXCS K MPOJAOKCHHUIO N3YICHHSI MAaTEMATUKU C YIETOM
BbIOOpa Oymymieit mpodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXKIY OOIIUM H
poQeCCHOHATTEHBIM 00pa30BaHUEM.

Ha wusydyenue yueOHOro kypca «l'eomeTpusi» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HeZIeJIO).

COIEPKXAHUE OBYYEHUA
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HpHMLIe ! IIJIOCKOCTHU B IIPOCTPAHCTBE

OCHOBHBIE NTOHATUS CTEpEOMETpUH. TouKa, MpsiMast, IIIOCKOCTh, IPOCTPAHCTBO.
[ToHsiTHE 00 aKCHMOMATUYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUN
U CJIEICTBHS U3 HUX.

B3auMHoe pacrnoniokeHue MpsMbIX B TMPOCTPAHCTBE: MEPECEKAIOIIUECs,
napaJijiesbHbIE M CKpeIMBaroIuecs npsMblie. [I[pu3Haku CKpenMBarOIUXCs MPSMBbIX.
[TapamienpHOCTh NPAMBIX M TUIOCKOCTEH B IMIPOCTPAHCTBE: MApaJUICIbHbIE NPSIMBIE B
OPOCTPAHCTBE, MApPAUIEIbHOCTh TPEX MPSAMBIX, MNApAJUICIBHOCTh MPSAMOM U
wiockocTH. IlapamienbHoe M LEHTpalbHOE MPOEKTUPOBaHUE, U300paxkeHue (Guryp.
OcHOBHBIE CBOICTBa MapajuIeNIbHOIO MpOeKTUpoBaHus. IM3o00paxenue ¢uryp B
napajyieIbHOM MPOEKUHUU. YTIIBI C COHANPABICHHBIMU CTOPOHAMH, YIOJ MEXIY
OpsMbBIMU B TpocTpaHcTBe. [lapanmienbHOCTh  TUIOCKOCTEW:  MapajuieibHbIe
IJIOCKOCTH, CBOWMCTBA MapaJuIeNbHBIX IUIOCKOCTEN. [IpocTeiimme npocTpaHCTBEHHBIE
burypsl Ha MJIOCKOCTU: TETPAdIP, MapaJlIeICUIe]l, TOCTPOCHUE CEUCHUH.

[TepnieHAUKYASIPHOCTh TPSIMOM M THIOCKOCTH: MEPHEHIUKYISIPHBIC TMPSIMBIE B
MIPOCTPAHCTBE, MPSMbIE MMAPAIUICIIBHBIE U NIEPIICHAUKYJIISIPHBIE K TNIOCKOCTH, MPU3HAK
MEPIEHAUKYIISIPHOCTH NIPSIMOW U TJIOCKOCTH, TEOPEMA O NMPSAMON NEPIECHINKYISIPHOU
maockoctd. OpToroHanabHOE MpoeKTHpoBaHUE. [leprneHANKyNsIp W HAKJIOHHBIE:
pacCcTosiHUE OT TOYKU JO0 IIJIOCKOCTH, PACCTOSHUE OT TMPSAMOM JO TIOCKOCTH,
MpoeKIusi (UTypbl Ha TUIOCKOCTh. llepneHauKyIsIpHOCTh IIJIOCKOCTEW: MpPHU3HAK
NEePNEHANKYJIIPHOCTH JBYX IIOCKOCTEN. Teopema o TpEX MepHeHIUKYIsIpax.



VYTIbl B IPOCTPAHCTBE: YIOJI MEXKAY MPSMOU U INIOCKOCTBIO, ABYTPAHHBIN YTOJI,
JIMHENHBIN YroJl IBYrpaHHOro yria. TpéXrpaHHslid © MHOTOrpaHHble yribl. CBoWicTBa
IJIOCKUX YIJ0B MHOrorpaHHoro yrija. CBONCTBAa IUIOCKMX M JBYTPAaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB JUI TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKMu

Buapl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. I[Ipusma: n-yrosbHas
MpU3Ma, MpsiMasi U HAKJIOHHAs MPU3MbI, OOKOBAsl M IOJHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsMOYroJIbHBIM Mapajulelienune] U ero cBorcra. Kparuaiimme
IyTH Ha MOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. IIpoctpaHcTBeHHas
teopema Iludaropa. [lupamuaa: n-yroibHas mupamujaa, MpaBUIIbHAS U yCEUEHHAs
nupamuabl. CBoiictBa péGep ¢ OOKOBBIX TpaHEl MNpaBUIBHOM MHPAMUIBI.
[IpaBuibHBIE MHOTOIPAHHUKH: MpPABUIbHAA IMpU3Ma W TNpaBUJIbHAS MHPAMHUIA,
npaBuJIbHAs TPEyrojbHas MUpaMuja U MPaBUWIbHBIN TeTpadp, kyO. [Ipencrasienue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTA3AP, JOJECKAdAP U UKOCABP.

Brluucienue 31€eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomansb
OOKOBOM TMOBEPXHOCTM MW TIOJHOM MOBEPXHOCTH MPSAMON MTPU3MBI, IUIOIIA]Ib
OCHOBaHMi, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpSMOU Mpu3Mbl. [1nomaas 6okoBon
IIOBEPXHOCTH M IIOBEPXHOCTH IIPABWIBHOM IHMpPAaMHUIBI, TEOpEMa O ILIOLIAAU
YCEUEHHOMN ITUPaMUIBI.

CummeTpuss B INPOCTPAHCTBE.  DJIEMEHTBl  CUMMETPUM  NPAaBHJIBHBIX
MHOTOTPaHHUKOB. CHMMETpUS B MPAaBWIBHOM MHOTOTPAHHHUKE: CUMMETPHS
napajulesienunena, CUMMETPUs IPABWIBHBIX NPHU3M, CUMMETPHUS IPABUIBHON
MMAPAMUJIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOM BEKTOp, MJIMHA HEHYJEBOIO
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIC, COHANPABJIEHHBIE W  IPOTUBOMOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMHU: CIIOKEHUE U
BBIYMTAHNE BEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB, YMHOKEHNE BEKTOPA HA YHCIIO.
CaoiicTBa cioxeHusi BeKTopoB. CBOWCTBA YMHOXKEHHUS BEKTOpa Ha uuciio. [loHsaTue
KOMIUIaHapHbIe BEKTOpBl. [Ipu3Hak xoMmImutamapHoctH TpEX BeKTOpoB. IlIpaBuio
napawienenunena. Teopema o pasioKeHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopam. lIpsmoyronpHasg cucrema koopauHaT B IpocTtpaHcTBe. KoopauHatsl
BekTOpa. CBs3b MEXIy KOOpAMHATaMU BEKTOpPAa M KOOpPAMHATAMH TOYEK. YTOII
MeX1y BekTopaMmu. CKaJIsipHOE MPOU3BEIECHNUE BEKTOPOB.
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TeJsia BpaleHus

[TonaTusi: UMAMHApPUYECKAsT  TMOBEPXHOCTb, KOHUYECKAs  MOBEPXHOCTb,
chepuyeckas MoBEepXHOCTh, 0OOpa3ylolue noBepxHocrei. Tena BpalieHus: UIuHIp,
KOHYC, YyCE4YE€HHBIH KOHYyC, cdepa, map. B3aumuoe pacnonoxenue cdepsl U
IUIOCKOCTH, KacaTellbHasi IIOCKOCTh K cdepe. M3o0paxkeHue Ten BpallleHUs Ha
iockoctu. Pa3BépTka nununapa u konyca. Cummerpus chepsl U mapa.

O6béM. OcHoBHBIE cBoOWcTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Mapajuiefienunena v cienctBuss u3 He€. OO0bEM mnpsamol u
HAKJIOHHOM NpU3MBbl, LUIUHIApA, TUPaMUIbl U KoHyca. OO0BEM IIapa M 1IAPOBOTO
CErMeHTa.

KomOuHanuu Ten BpamieHuss ¥ MHOTOrpaHHHKOB. [Ipu3ma, BhucaHHas B
LUJIUHAP, ONMCAaHHAs OKOoJIO nuiuHApa. [lepeceuenue cdepsl U 1mapa ¢ mioCKOCThIO.
Kacanue mapa u cdepsl miockocTrio. [loHsITHE MHOTOrpaHHHKA, OMCAHHOTO OKOJIO
cdepsl, chepbl, BHUCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPAILICHUS.

[Imomaas MOBEPXHOCTH HWJIMHIApA, KOHYyca, IUomaab chepbl u €€ yacTei.
[Togo6ue B mpocrpancTBe. OTHOIIEHHME OOBEMOB, IUIONIA/ICH TMOBEPXHOCTEH
nono6Heix ¢uryp. IlpeoOpazoBanue mnomoOus, romorerus. Pemienue 3agad Ha
IJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue ceyeHU MHOTOTPAHHUKOB W TEJI BPAIEHUS: CEUCHUS MWIMHIPA
(mapajuienbHO M TMEPIEHAMKYJSIPHO OCH), CEUEeHHs KOHyca (IapaliesibHbIe
OCHOBAHMIO W TPOXOJIAIINE Yepe3 BEPIIUHY), CEUEHHUS Iapa, METOAbI MOCTPOCHUS
CEUYCHMI: METOJl CIEJ0B, METOJ, BHYTPEHHETO MPOCKTHUPOBAHUS, METOJ| MEepeHoca
CEKYIIEH TIOCKOCTH.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopsl B nnpoctpancTee. Onepanuy HaaQ BEKTOpaMH. BEKTOpHOE YMHOYKEHHE
BeKTOpOB. CBOICTBA BEKTOPHOIO YMHOXEHHM. [IpsgMoyronapHas cucteMa KOOpIUHAT
B mnpocTtpaHcTBe. Koopaunatel BekTtopa. PasnmokeHue BekTopa 1o 0Oasucy.
KoopanHaTHO-BEKTOPHBINM METO ITPU PELIEHUN I€OMETPUUYECKUX 3a1a4.

JIBUKeHUsI B IPOCTPAHCTBE



JBxenuss mpoctpanctBa. OtoOpaxkeHus. J[BwkeHHWss W paBEHCTBO QUTYD.
OOmme cBoOWCTBA [BIWKCHMHA. BuIpl ABWKEHWI: MapauieNbHBIM TMEPEeHoC,
[IEHTpaJIbHASl CHUMMETPHS, 3€pPKajbHAs CHMMETpPHs, TOBOPOT BOKPYT TIPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Diinepa.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHsA YYEBHOI'O KYPCA
«'EOMETPUSA» (YI'JIYBJIEHHBIM YPOBEHbBb) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxaaHcKoe BOCIUTAHHE:

c(OPMHUPOBAHHOCTh TPAKIAHCKON IMO3ZUIMH O0YyYarOmIEerocs Kak akKTUBHOIO W
OTBETCTBEHHOT'O WIEHA POCCUHCKOrO OOIIECTBA, MPEICTABICHUE O MAaTEMATHUYECKHUX
OCHOBaX  (YHKUMOHUPOBAHMS  PA3IUYHBIX  CTPYKTYp, SBJICHHH, TpOUETYp
rpa)x1aHCKoro oluiecTBa (BbIOOPHI, OIPOCH U IPYroe), yMEHHE B3aMMOJICHCTBOBATD
C COIIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIIMSIMU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOE BOCTIUTAHME:

c(hOPMUPOBAHHOCTh POCCUMCKON TpaxKAaHCKOW HIACHTUYHOCTH, YBAXEHUS K
IIPOLUIOMY W HACTOSIIEMY POCCUKWCKOW MATEMAaTHUKH, LIEHHOCTHOE OTHOLIECHHE K
JOCTHKEHUSAM POCCUMCKUX MATEMAaTHUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE OTUX JIOCTHKCHHH B JPYrMX HayKax, TEXHOJOTUsX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPaBCTBEHHOE BOCITUTAHME:

OCO3HaHUE JyXOBHBIX LIEHHOCTEH POCCHIICKOrO Hapoaa, c(popMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, ATHYECKOTO IMOBEACHHMS, CBS3AHHOIO C IPaKTUYECKUM
MIPUMEHEHUEM JTOCTHXKEHUI HAyKU U JI€ATEIBHOCTBIO YYEHOTO, OCO3HAHUE JTMYHOIO
BKJIaJla B IOCTPOEHHE YCTOWYMBOTO Oy IyILIEro;

4) 3cTeTHYeCKOe BOCITUTAHME:



ACTETUYECKOE OTHOUIEHWE K MHpPY, BKIIOUYas OCTETHKY MAaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aj]a4, PEIICHUN, PacCy ACHUN, BOCIPUUMUYNUBOCTh K
MAaTeMaTUYECKUM aCIIEeKTaM Pa3jInYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHUE:

c(OPMHPOBAHHOCTb YMEHUSI PUMEHATh MaTeMaTUYeCKHe 3HaHUS B MHTEpecax
3I0pOBOro M 0Oe30macHOro oOpasa *HU3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY
3I0pOBBIO (3I0POBOE MHTAHHE, COAJAHCUPOBAHHBIA PEXUM 3aHATUH W OTAbIXA,
perynsipHas (u3nyeckass AaKTHUBHOCTH), (U3NUYECKOE COBEPIICHCTBOBAHHE IPH
3aHATHUSIX CHOPTUBHO-03/I0POBUTEIBHON JAESITEIHHOCTHIO;

6) Tpy/10BOE BOCIIMTAHHUE:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH TPY0II00HMs, HHTEPEC K Pa3TuIHbIM
chepam mnpodeccuOHATBHOM JesTEIbHOCTH, CBA3aHHBIM C MaTEMaTUKOW U €
NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymied mpodeccun u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IUIaHbI, TOTOBHOCTh M CIOCOOHOCTH K
MaTEMaTUYECKOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUHM BCEH KU3HH,
FOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUM MPAKTUYECKUX  3a7ad
MaTeMaTU4YECKOW HANPAaBICHHOCTH;

7) 3K0JI0OrHYecKOe BOCIIMTAHHE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYpPbl, TMOHUMAHHUE  BIIUSHUSA
COIIMAJIbHO-D)KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE MNPHUPOJHON U COLMAIBHOM
Cpelibl, 0OCO3HAHUE TI100ATBHOTO XapaKTepa KOJIOTHUYECKUX Mpo0ieM, OpUeHTaIMs Ha
NPUMEHEHUE MaTEeMaTHUYEeCKUX 3HAHUM ISl PEIIeHHs 3a/1a4 B 00JIaCTH OKpY KaroIen
cpenbl, IJIAHUPOBAHWE TOCTYNKOB M OLEHKH WX BO3MOXKHBIX MOCIEICTBUN IS
OKpYXarouien cpepl;

8) HeHHOCTH HAYYHOT0 MO3HAHHUS:

c(hOpPMHPOBAHHOCTh  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTHUKHU, TOHUMAaHHE MaTEMaTHUYECKOM
HayKH Kak c(epbl 4eJIOBEUYECKON JEATEeIbHOCTH, ITANOB €€ Pa3BUTHUSI U 3HAYUMOCTHU
IJI. Pa3BUTHS [IUBWIM3AIMU, OBJIAJCHUE SI3bIKOM MATEMATHUKA W MAaTEMaTHUYE€CKOU
KYJbTYpPOH KaK CPEJICTBOM MMO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISITH MPOECKTHYIO U
MCCIIEIOBATENbCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI



ITo3HaBaTe/ibHBIC YHHBEPCAJIbHBbIE YUeOHbIE 1eiiCTBUSA
Ba3oBble Jiornyeckue 1eicTBHA:

BBIBJISITh W XapaKTepU30BaTh CYIIECTBEHHBIE NPU3HAKA MAaTEeMaTUUYECKHUX
00BEKTOB, MOHSATUM, OTHOIICHUN MEXy MOHIATUSIMH, (POPMYIHPOBATH OMPEICTCHUS
MOHSTHH, YCTaHABIIMBATh CYHIECTBEHHBIN MPHU3HAK KJIACCU(DUKAIIMU, OCHOBAHMS JJIS
000011IeHHS U CPABHEHMUSI, KPUTEPUHU TTPOBOJIMUMOTO aHAIN3A;

BOCIIPUHUMAT, dbopmynrpoBaTh u npeoOpa3oBbIBATh CYXKICHUS:
YTBEPJUTEIbHbIC U OTPUIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBIABJIAITD MATCMATUYCCKUEC 3aKOHOMCPHOCTH, B3aMMOCBA3U U IIPOTUBOPCUUA B
(baKTaX, JaHHBIX, Ha6J'II-OI[€HI/IHX N YTBCPIXKXIACHUAX, IIpCIiaraTb KPUTCPHUH IJIA
BBIAIBJICHU A BaKOHOMepHOCTeﬁ )51 HpOTHBOpG‘lHﬁ;

AcJIaTb BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX U
NMHAYKTHUBHBIX yMO33KJ’IIO‘-ICHHfI, YMOBaKJ'IIO‘-ICHI/Iﬁ I1I0 aHAaJIO0I'nu,

MPOBOAUTH CaMOCTOSITEILHO JI0KA3aTeJIbCTBA MATEMAaTHUYECKUX YTBEPKICHUI
(OpsiMble ¥ OT TIPOTHUBHOIO), BHICTPAUBATh APTYMEHTAIIUIO, MPUBOJAUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBO/IBI;

BbIOMpATh CHoco0 pelleHus Yy4yeOHOW 3agauu  (CpaBHUBATh  HECKOJBKO
BAapUAHTOB PEIICHMS], BEIOMpAaTh Hanbosee MOAXOASIINA C YUETOM CAMOCTOSITENBHO
BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBblIe ucciieqoBareLCKHe J1eMCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA WHCTPYMEHT IO3HAHMS,
(dopmMynrpoBaTh BOIIPOCHI, bukcupyroume IIPOTUBOPEYHE, npo0iemy,
yCTaHaBIMBATh HCKOMOE U JIaHHOE, (JOPMUPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO
NO3ULNIO0, MHEHHUE;

IIPOBOJIUTH CAMOCTOSTEIBHO CIIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCACIOBAHHE T10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OObeKTa, SBJICHHs, Ipollecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy 00ObEKTaAMH, SBJICHUSIMH, IIPOLIECCAMHU;

CaMOCTOSITeNIbHO (popMyIupoBaTh OOOOIIEHHMST W BBIBOJBI IO pe3ysbTaTaM
MPOBEAEHHOTO  HAOIOJICHUS,  WCCICIOBAaHUS,  OIEHWBATh  JIOCTOBEPHOCTH
MOJIyYeHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHUIA;



IMPOTrHO3UPOBATH BO3MOKXHOC PpPa3sBUTHUC IIPOHCCCA, a TaKKE BbIABHUI'ATb
MMPCAIOJIOKCHHUA O €TI0 PA3BUTHU B HOBBIX YCJIIOBUAX.

Pabora c uHpopmanueii:

BBISBJISITH  I€PUIIUTHI MH(OPMAILIUKM, JAHHBIX, HEOOXOJMMBIX /IS OTBETa Ha
BOIIPOC U JJIsI PEILICHUS 3a/1auu;

BBIOMpaTh MHPOPMAIMIO M3 HCTOYHHKOB PA3MUYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIINIO PA3TUYHBIX BUJIOB U (opM
IPEACTABIICHHUS;

CTPYKTYpUpOBaTh HH(POPMALMIO, NPEACTABIATh €€ B pPa3IUYHbIX (opmax,
WJUTIOCTPUPOBATH TpapUIECKH;

OLICHUBATh HAJEKHOCTh HH(POPMALIUU 110 CAMOCTOSATENIBHO C(HOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHHKAaTHBHBbIE YHHBeEpPCAJbHbIE Yy4eOHbIe el cTBHS
Oo0menue:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXJACHHUS B COOTBETCTBUU C YCJIOBUSIMH U
IEJISIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
IIUCbMEHHBIX  TEKCTax, JaBaTb IIOSICHEHUS MO XOAY pPELIEHHs  3aJayu,
KOMMEHTUPOBATh MOJIyYCHHBIN PE3YJIbTAT;

B X0Jle OOCYXJIEHHUSl 3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAa€MOW TEMBI,
poOJIEMBbI, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HALICJICHHBIE HA MOUCK PEIICHMUS,
CONIOCTABJISATh CBOM CYXAECHUA C CYXKICHUSMH JPYTMX YYaCTHHKOB JIHAJIOra,
oOHapyXUBaTh pa3IM4YMe MW CXOJACTBO TMO3ULMUH, B KOPPEKTHOH (Qopme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YyJbTAThl PELICHUs 3a4a4yd, JKCIIEPUMEHTA, HCCIEHOBaHUs,
IPOEKTa, CaMOCTOSITENbHO BBIOMpaTh (opMaT BBICTYIUIEHUS € YYETOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBeEpPCAJbHbIe Y4eOHbIe NeliCTBUA



Camoopranusanus:

COCTaBIIAITh IUJIaH, aJTOPUTM pEUIeHMs 3a7ayud, BHIOMpATh CHOCOO pPELICHHS C
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpMAIIUK.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHbIN HHTEJIEKT:

BJIaACTh HaBbIKaMH MO3HABATEILHOU pe(bJ'ICKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX
I[GﬁCTBI/Iﬁ U MBICIUTCIIBHBIX IIPOICCCOB, HMX PC3YJIbTATOB, BJIAJACTb crocobamMu
CaMOIIPOBCPKH, CAMOKOHTPOJIA IIpoHnecCa U pe3yjibTaTa PCIICHUA MaTE€MaTUYECKOMN
3aJa4u,

NpCABUACTb TPYAHOCTHU, KOTOPLIC MOT'YT BO3HHKHYTH IIpU PCIICHHUH 3ajavu,
BHOCUTb KOPPCKTHBBI B JACATCIBHOCTb Ha OCHOBC HOBBIX O6CTOHT€J’IBCTB, JaHHBIX,
HaﬁﬂeHHBIX OIHI/I6OK, BBIAABJICHHBIX TPYHHOCTGﬁ;

OLICHHMBATh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUSAM, OOBSICHITH MPUYUHBI
JOCTH)KEHUSI WJIM HEJOCTHXKEHMSI PE3yJIbTaTOB JEATEIbHOCTH, HAXOAHUTh OLIMOKY,
JaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHAA NeATEJIbHOCTD:

NOHUMATh M MCIHOJIb30BATh NPEUMYIIECTBA KOMAHIHOM W WHIWBUAYAIbHOU
paboThI TP pElIeHUH y4eOHBIX 3aj1a4, TPUHUMATh 11€JIb COBMECTHOM JIEATEIbHOCTH,
IJIAaHUPOBATh OpraHU3allMi0 COBMECTHOW pabOThl, pacmnpenensitb BHUIbI PpadoT,
JIOTOBApUBATHCS, OOCYX JaTh MPOLECC U pe3ysbTar paboThl, 0000IaTh MHEHHS
HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYMIOBBIX (opmax padoThl (00CyXkIeHUs, OOMEH MHEHUH,
«MO3TOBBIE€ HITYPMBD» U UHBIE), BBIIIOJHATH CBOK 4acTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JCHCTBUSA C IPYTMMH YJIE€HAMU KOMAaHJIbl, OLICHMBATh KA4€CTBO CBOETO BKJIAJA B
o0t  OPOAYKT MO  KpUTEpUsIM,  CPOPMYJIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMO/JCHCTBHS.

HPEAMETHBIE PE3YJIBTATBI

K konmy 10 kiaacca oOygaromuiicss HAyqUTCs:



cBOOOJHO ONEPUPOBATh OCHOBHBIMH MOHSITUSIMH CTEPEOMETPUU MPHU PEIICHUU 3a7a4
Y IIPOBEJICHUH MaTEMAaTUYECKUX PACCYKICHNN;

IIPUMEHATh AKCUOMBI CTEPEOMETPUM M CHEACTBHS M3 HHUX IIPU PELICHHUH
r€OMETPUYECKUX 3a/1a4;

KJ1acCU(UIIMPOBATH B3aMMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE, MIOCKOCTEH
B [IPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

CBOOOJIHO ONIEPUPOBATH MOHSITHUSIMH, CBSI3aHHBIMU C yIiaMU B MPOCTPAHCTBE: MEKIY
IPSAMBIMU B IPOCTPAHCTBE, MEXKAY MPAMON U MIIOCKOCTBIO;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOT'PaHHUKAMU;

cBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MpU3Ma, MHpaAMUAA,
MPSIMOYTOJIBHBIN Mapaiesnenume, Ky0);

KJIacCU(PUITUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS 7S KIacCU(PHUKAIIY;
CcBOOOJHO OMEpPUPOBATh TOHATHSMHU, CBSI3AHHBIMH C CEYCHHEM MHOTOIPAaHHUKOB
IJIOCKOCTBIO;

BBINIOJIHATh MapaJljIeIbHOE, LEHTPAIbHOE U OPTOrOHAIBHOE MPOEKTUPOBAHUE (DUTYD
Ha MJI0CKOCTb, BBIOJIHATH H300pakeHus (pUryp Ha IIIOCKOCTH;

CTPOUTH CEUEHUSI MHOTOTPAaHHUKOB Pa3JIMYHBIMU METOJaMH, BBIIIOJIHATH (BBIHOCHBIE)
IUIOCKHE YEPTEKU M3 PUCYHKOB IPOCTBIX OOBEMHBIX (GUIYp: BUI CBEPXY, COOKY,
CHHU3Y;

BBIUMCIIATh IUIOIIAAM TOBEPXHOCTEH MHOIOTPAHHUKOB (IIpU3Ma, MHpaMuia),
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (popmyT;

CcBOOOJIHO ONEpUPOBATH MOHATUSMU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OChb U
IJIOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPUHU (DUTYPHI;

CBOOOJHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMH BEKTOPAM U KOOpPJMHATAM
B IIPOCTPAHCTBE;

BBIITOJIHATH JEUCTBUS HAJl BEKTOPaMU;

pemarh 3aJayd Ha J0Ka3aTeIbCTBO MATEMATHYECKUMX OTHOLICHUM W HAaXO0XICHHUE
FEOMETPUYECKUX  BEJIMYMH, NPUMEHSAS W3BECTHBIE METOABl IIPU  PELICHUU
MaTeMaTU4YECKHUX 3a/1a4 ITIOBBIIIEHHOTO U BBICOKOTO YPOBHS CJI0KHOCTH;

IIPUMEHSTh IpOCTENIINE IIPOrpaMMHBIE CpencTBa " AJIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1ay;

U3BJIEKaTh,  MpeoOpa3oBbIBATH U HMHTEPHPETUPOBATH  HHPOpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (Urypax, MPEACTAaBICHHYIO Ha 4YEpPTeXax M
pUCYHKaX;

IPUMEHATH IIOJyYEHHBbIE 3HAHUA HA NPAKTUKE: CPaBHUBATbh M AHAJIM3UPOBATH
peanbHbIE CUTYyallluH, IPUMEHATh U3YyUYEHHBIC MTOHATHUS B MPOLIECCE MTOMCKA PELICHUS
MaTeMaTU4YeCKu c(POopMyTUPOBAHHON MPOOIIEMbI, MOIETIUPOBATh peaibHbIE CUTYallUU
Ha S3bIKE TEOMETPHUM, HCCIEA0BATh IOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
r€OMETPUYECKUX TOHATUA M TEOopeM, ammapara aireOpbl, peliarb MPaKTUYECKUe
3a/1a4M, CBSI3aHHBIE C HAXOKJICHUEM T€OMETPUUECKUX BEJINYUH;

UMETh MPEJCTaBICHUSI 00 OCHOBHBIX dTalax pa3BUTHs T'€OMETPUU KaK COCTABHOMU
yacTu (PyHJAaMEHTa Pa3BUTHUS TEXHOJOTUH.



K xonny 11 kiaacca oOyyaromuiicss HAy4uTCs:

CcBOOO/IHO ONEPUPOBATh MOHATUSMH, CBA3AHHBIMU C LIMJIMHAPUYECKON, KOHUYECKON U
cheprueckoil MOBEPXHOCTIMH, OOBACHATH CIOCOOBI TOTYUYCHUS;

ONEepUPOBATh MOHITHIMU, CBA3AaHHBIMU C TEJIAMH BPALLEHUS: LUUIUHAPOM, KOHYCOM,
cdhepoit u mapom;

pacrno3HaBaTh Tejla BpauleHus (IWIMHAP, KOHYyC, cepa M map) U OOBICHATH
CIOCOOBI MOJTYYEHUS TEJ BPALLCHUS;

KJIaCCU(PUIMPOBATh B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;

BBIUMCIISTh BEJIMYMHBI AJIEMEHTOB MHOTIOI'PAaHHUKOB M TEJl BpallleHUs, OOBEMBI U
IUIOIIAIM TIOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BpPALIEHMsI, FTEOMETPUUECKUX TEIl C
IpUMEHEHUEM HOpPMYII;

CBOOOJIHO ONEPUPOBATh MOHATUSAMHU, CBI3AHHBIMUA C KOMOMHAIMSIMU TEJl BpALIEHUS U
MHOTOIPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBINA B cpepy U OMHCAHHBIA OKOJIO c(ephl,
cdepa, BOucaHHasi B MHOIOTPAHHUK WJIM TEJIO BPAILICHUS;

BBIYMCIISITh COOTHOLLIEHUS MEKY IJIOIIAIIMH MMOBEPXHOCTEN U 00bEMaMHK MOJOOHBIX
TEI;

M300pakaTb u3ydaemble (DUTYpbI, BBIIOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEXKH U3
PUCYHKOB IIPOCTBIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEUECHHSI
TEJ BPALLECHNUS;

U3BJICKaTh,  MHTEPIPETUPOBATH U  MPeoOpa3oBbIBATH  HHPOPMALUIO O
POCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEACTABICHHYI0O Ha YEpTEekax U
PUCYHKaX;

CBOOOJTHO OTIEPUPOBATH IMOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHSATH ONIEpAllU HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPJIMHAT;

peuiath TEOMETPUYECKUE 3aJaud Ha BBIYMCICHUE VYIJIOB MEXKIY MPSIMBIMU U
IJIOCKOCTSMU, BBIYMCIICHUE PACCTOSHUM OT TOYKW JO TUIOCKOCTH, B IIE€JIOM, Ha
MIPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;

CBOOOJHO ONEPUPOBATh MOHSTHUSMH, CBS3aHHBIMU C JBUKEHHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHUIA;

BBITIOJTHATh M300pa)KEHUs] MHOTOTPAHHUKOB W TEJI BpAILCHHUS TPHU TapalieIbHOM
NepeHoce, HEHTPAJIbHON CUMMETPUH, 3€pKaIbHON CUMMETPUU, IIPU MOBOPOTE BOKPYT
psIMOiA, peoOpa3oBaHus OI00MS;

CTPOUTh CEUEHHMS] MHOTOTPAHHMKOB M TENl BpAlllCHUS: CEYEHUs [UIMHApPA
(mapajulenbHO ¥ TMEPIEHANKYJSIPHO OCH), CEUEeHHs KOHyca (IapaliesibHbIe
OCHOBAHHUIO U TIPOXOASIINE YEPE3 BEPILINHY), CEUCHUS 11apa;

HCIIOJB30BaTh METOJbl MOCTPOCHUSI CEUEHUW: METOJl CJIEJO0B, METOJI BHYTPEHHETrO
MPOCKTUPOBAHMUS, METOJI MIEPEHOCA CEKYIIEH TIIOCKOCTH;

JTIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPIKICHHUS;



NPUMEHATh TeoMeTpudeckue (aKTbl ISl PEIICHUS CTEPEOMETPUUYECKUX 3ajad,
MIPEANOIATAI0IINX HECKOJIBKO IIaroB PEIICHHUS], €CIIM YCIOBUS IPUMEHEHNUS 3aaHbl B
SIBHOH W HESIBHOU (hopme;

pemarh 3aJaud Ha J0Ka3aTeJbCTBO MAaTEMATHUYECKUX OTHOLUEHUM M HaxOXACHHE
reOMETPUUYECKUX BEJINYMH;

OPUMEHATh IPOrPAaMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHHMKAI[MOHHBIE CHUCTEMBI
IIPU PELLICHUU CTEPEOMETPUUECKHX 33]1aY;

OPUMEHATh IIOJIyY€HHBbIE 3HAHMsSI Ha IpPaKTUKE: CpaBHUBATh, aHAJIU3UPOBATH U
OLICHMBATh pEaJbHbIE CHUTyallUd, IPUMEHITb W3YUYCHHBIC IIOHATHUS, TEOPEMBI,
CBOMCTBAa B IIPOIECCE IIOMCKA PEIICHUS MaTeMaTU4ecKu C(HOPMYIUPOBAHHON
poOJIEMBI, MOJIETUPOBATh PEAIbHBIE CUTyalluu HA SI3bIKE T€OMETPHUU, UCCIIEA0BATh
MIOCTPOEHHBIE MOJIEM C HCIOJb30BAHHUEM T'€OMETPUYECKUX IMOHATHH M TEOPEM,
anmapara ajreOpbl, pelaTh MPAaKTHUYECKHE 3a7aud, CBSI3aHHBIE C HAXOXKICHUEM
r€OMETPUYECKHUX BEJIUYHH;

MMETh NPEJCTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS F€OMETPUU KaK COCTaBHOM
4acTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJOTHUH.

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

MopakoBuu A. I'. Aiiredpa u Hayaina Maremarudeckoro ananusa. 10 kiaace. B 2 4.
Y. YyeOHuk 15 ydanmxcs o01eo0pa3oBaTe/IbHBIX YUPEKICHUN

(mpoduabHbIii ypoBens) / A. I'. Mopakosu4, I1. B. CemeHnoB. — 6-¢ u3j., cTep. —
M. : Muemo3suna, 2023.
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AnreOpa u Hauana ananu3za 10 kiacce. B 2 yactsx. 3anauynuk (mpo@uiibHbINA
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11 KIIACC

DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U (undposBbie)
h TEM NMPOrpaMmabl KoaunuecTBo uacoB OﬁpaSOBaTeJILHLIe
PeCypChI
ABanuTnyeckas 15
1 T€OMETPHS https://math-
ege.sdamgia.ru/
[ToBTOpenue, 06001IEHIE 15 Poccuiickas
2 U CUCTEMAaTH3alus 3HAHUI SJIEKTPOHHAS IIIKOJIA
(resh.edu.ru)
. O0BEM MHOTOTpaHHHKA 17 https://math-
ege.sdamgia.ru/
. Tena BparneHus 24 https://math-
ege.sdamgia.ru/
[Lomaay MoOBEpXHOCTHU U 9 Poccuiickas
5 00BEMBI KPYTJIBIX TEJT DJIEKTPOHHAS IIIKOJIa
(resh.edu.ru)
, | PEeweHE ° https://math-
ege.sdamgia.ru/
5 [ToBTOpenue, 0600IICHNE 17 https://math-
U CUCTEMATH3aLMA 3HAHUN ege.sdamgia.ru/
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