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IHHOACHUTEJBHASA 3AIINCKA

['eomeTtpus siBasieTCss OJHUM M3 0a30BBIX KYpCOB Ha YpOBHE CpellHEero oOiero oOpa3oBaHHUs, TaK Kak 0OecreyruBaeT
BO3MOXHOCTh M3yYEHMsI JUCUMIUIUH €CTECTBEHHO-HAYYHON HAMNpaBICHHOCTH UM TMPEIMETOB T'YMAHMTAPHOTO IUKJIA.
[TockonbKy JIOTHYECKOE MBIIUICHHE, (POpMUPYEMOe MPU M3YUYCHHH O0Y4YaloIUMUCS MOHATUMHBIX OCHOB I'€OMETpPHUHU, MPU
JI0OKa3aTeIbLCTBE TEOPEM U MOCTPOEHUHU LETIOYKH JIOTUYECKUX YTBEPKJICHHUM MPH PEIICHUH T€OMETPUUECKUX 3aJ]lay, YMEHUE
BBIJIBUTAaTh U ONMPOBEPraTh TMIOTE3bl HEMOCPEICTBEHHO UCIIOIB3YIOTCS MIPU PEIICHUH 3a7a4 €CTECTBEHHO-HAYYHOTO IIUKJIA, B
YaCTHOCTU (PU3UYECKUX 3a]1ad.

Llens ocBOeHMs MporpaMmMbl yueOHOro Kypca «l'eomeTpusi» Ha yriryOJIEHHOM YPOBHE — Pa3BUTHE WHIUBHUIYaJIbHBIX
CIIOCOOHOCTEM OOydYaromuxcss MpU M3YyYEHUU TEeOMETPUHU, KaK COCTABIISIONICH mpeaMeTHou oOnactu «MaremaTuka u
nHpopMaTHKa» uepe3 0oOecreyeHrne BO3MOXKHOCTH MPUOOPETEHHS U UCIIOIb30BaHUSI Oojiee TyOOKHMX TE€OMETPUYECKUX
3HAHUW W JIEUCTBUN, CHEUU(PUYHBIX TE€OMETPUH, U HEOOXOIUMBIX [JIsi YCHEHIHOrO Mpo(ecCHoHaIbHOTO O00pa3oBaHUs,
CBSI3aHHOTO C MCIIOJIb30BAHUEM MAaTEMaTUKH.

[IpuopuTeTHBIMU 3aJauaMHu Kypca T€OMETPUU Ha yTiayOJEHHOM YPOBHE, PACIIUPSIONMIUMH W YCUJIMBAIOIIUMU KypC
0a30BOr0 YPOBHSI, SIBJISIIOTCSI:

paciMpeHre MpeiCTaBlICHUsI 0 TeOMETPUU KaK 4aCTH MHUPOBOM KYJbTYpPhl U (POpMHUpPOBAHUE OCO3HAHMS B3aUMOCBSI3U
TEOMETPUU C OKPYKAIOLIUM MUPOM;

dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PHUTypax Kak O BaXKHEHMIIMX MATEMAaTHYECKUX MOJEISX,
MO3BOJISIIOIIMX OMHCHIBATh U M3y4YaTh Pa3HbIC SIBJICHUS OKPYKAIOIIEr0 MUpa, 3HAHHWE MOHSITUHHOTO armapara Mo pa3iaety
«CrepeomMeTpus» yueOHOTO Kypca T€OMETPUH;

dbopMupoBaHHE€ YMEHHS BJIAJETh OCHOBHBIMH TOHSATHUSMH O TMPOCTPAHCTBEHHBIX (QUIYypax U HUX OCHOBHBIMHU
CBOMCTBaMH, 3HaHUE TeopeM, POPMYJT U YMEHUE UX MPUMEHATh, YMEHHS JTI0Ka3bIBaTh TEOPEMbl M HaXOJIUTh HECTAaHAAPTHHIC
CIIOCOOBI PEIICHUS 33124,

dbopMupoBaHrE YMEHHUS Paclio3HaBaTh Ha YepTekax, MOACISAX U B PealbHOM MUPE MHOTOTPAHHUKH U Tejla BpalleHus,
KOHCTPYHUPOBATh Fr€OMETPUUYECKUE MOJICIIH;



(opMupOBaHHE MOHUMAaHHSI BO3MOKHOCTH aKCMOMAaTHYECKOIO MOCTPOCHUS MaTEMAaTUYECKUX TEOPHM, popMuUpoBaHuE
MTOHUMAaHUS POJIM AKCHOMATUKH MPU TPOBEIECHUH PACCYKICHU;

(dopMupoBaHrE YMEHHUS BIAJACTh METO/IaMH J0KA3aTeIbCTB U AITOPUTMOB PEIICHUS, YMEHUS UX PUMEHSTH, TPOBOJIUTh
JOKA3aTEJIbHbIE PACCYXACHUS B XOJE PEIICHUS CTEPEOMETPUYECKHX 3aJad M 3374a4 C INPAKTUYECKUM COJEpIKAHUEM,
(opMHpOBaHUE MPENCTABICHUS O HEOOXOIMMOCTH JOKA3aTEeNbCTB PU 0OOCHOBAHUN MAaTEMATUUYECKUX YTBEPKACHUN U POJIU
AKCHOMAaTHKH B IIPOBEJICHUU JENYKTUBHBIX PACCYXKICHUM;

pPa3BUTHE U COBEPILICHCTBOBAHME HHTEIIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH O0YydaroIIMXCs, MO3HABATEIbHON
AKTUBHOCTHU, UCCJIEIOBATEIBCKUX YMEHUHN, KpUTUYHOCTH MBIILIEHUS, UHTEPECA K U3yUEHHIO T€OMETPUH;

(¢opMupoBaHrue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJIECBAHTHOW TE€OMETPUU: YMEHHS pACIIO3HABAaTh MPOSBICHUS
reOMETPUUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B peaibHbIX JKU3HEHHBIX CUTYalUsAX U MPU HU3yUYEHUU APYTUX
y4eOHBIX MPEIMETOB, ITPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOJIETMPOBAHMS PEAJIbHBIX CUTYallUl, UCCIEA0BAHUS
MOCTPOEHHBIX MOJIEJICH, MHTEPIPETALUU MTOTYUYEHHBIX PE3YIbTaTOB.

OCHOBHBIMH cOZiepKaTeIbHbIMUA JMHUSAMU yueOHoro kypca «l'eomerpusi» B 10—11 kmaccax sBistotcs: «lIpsimbie u
IJIOCKOCTH B IPOCTPaHCTBE», «MHOrorpaHHukm», «Tena BpameHus», «BekTopsl M KOOpAMHATBI B IPOCTPAHCTBEY,
«/IBM>KEHHSI B IPOCTPAHCTBEY.

CdopmymnupoBannoe Bo ®I'OC COO tpeboBaHUE «yMETh ONEPUPOBATH MOHITUSAMUY», PEIICBAHTHHIMA T'€OMETPUHU Ha
yriy0inénHoM ypoBHe oOyuenust B 10—11 kiaccax, OTHOCUTCS KO BCEM COJEp:KaTelIbHBIM JMHHUSAM Y4e€OHOTrO Kypca, a
(dbopMHpOBaHHE JIOTUYECKMX YMEHHM pachpenenseTcs He TOJIBKO MO COAEepXaTeNIbHbIM JIMHUSM, HO U TI0 rojiaM oOy4eHHs.
Copepxxanne 00pa3oBaHUs, COOTBETCTBYIOLEE MPEIMETHBIM pe3yiibTaTaM ocBoeHHst denepanbHoil paboueil MporpaMmel,
pacnpeieIEHHBIM 0 roiaM OO0yuYeHUs, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IMPUHLHUIUAIBHBIM
BOIIpocaM oOydYarouiecss oO0pallaiuch HEOAHOKPATHO. DTO MO3BOJISIET OpPraHUW30BaTh OBJIAJIEHUE TE€OMETPUUECKUMU
MOHSATUSIMA W HABBIKAMM TOCJIEA0BATEILHO M MOCTYyNAaTEeNbHO, C COOJIOJEHUEM MNPHUHIMIA MPEeMCTBEHHOCTH, & HOBBIC
3HAHMS BKIIIOYATh B OOIIYI0 CHCTEMY T€OMETPHUYECKUX MPEICTABICHUN OOYUYaIOIIUXCs, PaCIIUpss U yriayOsss e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBSA3U.

[lepexon K U3yYEHUIO TEOMETPUHU Ha YIiyOJEHHOM YPOBHE MO3BOJISET:



co3naTh ycnoBusi ans auddepeHuuanud oOy4eHHs, MOCTPOCHUSI HWHIMBHUAYAIbHBIX OOpa30BaTEIbHBIX MPOrPaAMM,
o0ecrneunTh yriyoJIEHHOE U3yYEeHUE TEOMETPUM KaK COCTaBIISAIONIEH yueOHoro npeamera « MatemaTukay;

MOATOTOBUTH OOYYAIONTUXCS K TPOJOJDKEHUIO HW3YYCHHS MAaTeMaTHKH ¢ Y4€ToM BbIOOpa Oymaymieit mpodeccum,
oOecrieunBasi MPeeMCTBEHHOCTb MEXKy OOIIUM U MPOPECCUOHAIBHBIM 00pa30BaAHUEM.

Ha uzyuenue yuebHoro kypca «I'eomerpus» Ha yriay0aéHHoM ypoBHe oTBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3
yaca B Heziento), B 11 kiacce — 102 gaca (3 yaca B HEZIENIO).



COIEPXAHUE OBYYEHUA
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IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHSATHS cTepeoMeTpuu. Touka, mpsmMas, MIOCKOCTh, HpOocTpaHCTBO. lloHsTHE 00 akcMOMaTHYECKOM
[IOCTPOECHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUU U CIIECACTBUSA U3 HUX.

B3anmHOe pacronokeHue NMpsAMBIX B IIPOCTPAHCTBE: IMIEPECEKAIOIINECs, MTapaAIICIIbHBIE U CKPELIUBAIOIIUEC IIPSIMBIE.
[Ipr3Haku CKkpemMBarOIMXCs NpsMbIX. [lapamnenbHOCTh NPSIMBIX M TUIOCKOCTEN B IMPOCTPAHCTBE: NapajuIeIbHbIEC NIPSMBIE B
IIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX MPAMBIX, MAPAIIIETBHOCTh NPAMOW M IUIOCKOCTH. [lapamensHOe W UEHTpaIbHOE
IpOeKTUpOoBaHue, n300paxeHue ¢uryp. OCHOBHBIE CBOICTBa MapajyieNIbHOTO NpoeKkTupoBaHus. M3o0paxenue ¢uryp B
[1apajuIeJIbHOW IIPOEKLUU. YTIIbI C COHAIIPABICHHBIMA CTOPOHAMM, YTOJI MEXAY NPSAMBIMU B IIpocTpaHcTse. [lapannenbHocTs
MJIOCKOCTEM: MapaluiesibHbIe TII0OCKOCTH, CBOMCTBA MapalljIeNbHBIX TuIockocTel. [Ipocreiinve nmpocTpaHCTBEHHbIE (DUTYPHI HA
IJIOCKOCTHU: TETPAdIP, NapaJUIEIEIUIIE T, TOCTPOCHUE CEYEHUN.

[leprieHIUKYISAPHOCTh NPSIMOM M TUIOCKOCTH: NEPNEHANKYJIAPHBIE IPSMBIE B POCTPAHCTBE, MPSAMBIE MMAPAIIIENbHBIE U
IIEPIICHIUKYJISIPHBIE K IUIOCKOCTHM, TPU3HAK NEPHEHAUKYIAPHOCTH IMIPSAMOM M IUIOCKOCTH, TeopemMa O IpsAMOU
MEPHEHANKYJISIPHOM MII0CKOCTH. OpTOrOHaIbHOE NPOEKTHpOBaHue. [IepreHauKyIsp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH 110
MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM A0 TUIOCKOCTH, MPOEKUUs (UTYphI HA IUIOCKOCTh. [lepneHanKyasipHOCTh TIOCKOCTEM:
IIPU3HAK MEPIIEHAUKYJISIPHOCTH JIBYX IIOCKOCTEN. Teopema o TpEX NepHeHIUKYyIApax.

YTIabl B IPOCTPAHCTBE: YroJl MEXKAY IPSMOU U IIOCKOCTBIO, ABYTPAHHBIM YIOJI, JMHEWHBIM yroJl JABYTPAHHOI'O yIJa.
TpéxrpanHblii 1 MHOTOrpaHHbIe yribl. CBOMCTBA IUIOCKUX YIJI0B MHOIOIPAHHOrO yria. CBOMCTBA IJIOCKUX M JIBYTPAHHBIX
YIUIOB TPEXTPAHHOTO yria. TeopemMbl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buapel MHOrorpaHHHMKOB, pa3BépTKa MHOrorpaHHuka. [Ipusma: N-yronpHas npusma, NnpsMas U HAKIOHHAs HPU3MBI,
OOKOBass W TOJHas TOBEPXHOCTh Mpu3Mbl. [lapamnenenunesn, NpsMOYTONbHBIN Mapajielenune] U €ro CBOMNCTBA.
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Kparuaiimue nmytu Ha TOBEpXHOCTH MHOTOrpanHuka. Teopema Ditnepa. [IpoctpancrBennas teopema Iludaropa. [Mupamuna:
N-yroipHas MUpaMuIa, TpaBuiIbHAS M yceu€HHas nupamuabl. CBolicTBa péoep W OOKOBBIX TpaHEH MPABUIHLHOU MAPAMUJIBL.
[IpaBwibHBIE MHOTOTPAHHUKH: TpaBWIbHAS MpU3Ma M MpaBWIbHAs NUpaMUjia, MpaBWIbHAs TPEYroJibHas OUpamMuia M
NpaBWIBHBINA TEeTpadip, KyO. [IpeacraBienne o mpaBUIbLHBIX MHOTOIPAHHUKAX: OKTAdIP, TOACKAdAP U UKOCAIP.

Boluucienue »1€MEHTOB MHOTOIPAaHHMKOB: pEOpa, auaroHanu, yribl. [lnomanbs OOKOBON MOBEPXHOCTH M IOJHOU
MOBEPXHOCTU MPSAMON MPHU3MBI, IUIONMIATh OCHOBAHHM, TeopeMa O OOKOBOM MOBEPXHOCTU MpsSMOM mpusmbl. [Lnomanb
OOKOBOM MOBEPXHOCTHU U MTOBEPXHOCTHU MPABUILHON MUPAMUJIBI, TEOPEMA O TUIOMIATU YCCUEHHOW MTUPaMUIbI.

CumMeTpus B MPOCTPAHCTBE. DJIEMEHThl CUMMETPHUM TMPABWIBHBIX MHOTOTPAHHUKOB. CHUMMETpHUSI B MPaBUILHOM
MHOTOTPaHHHMKE: CHMMETPUS Mapajuleienunea, CAMMETPUS IPABUIIBHBIX IPU3M, CAMMETPHS PAaBUIBHON MUPaAMUIBI.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

[TonsTHsi: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOTO BEKTOpPa, BEKTOPHI KOJUIMHEApHBIE,
COHAITPaBJICHHbIC U MTPOTUBOIOJIOKHO HAIMPaBJICHHbIE BEKTOPHL. PaBEeHCTBO BEKTOPOB. J[€MCTBUSI C BEKTOpAaMU: CIOKEHUE U
BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOXXEHHE BeKTOopa Ha uucio. CBONCTBA CIOKEHHUST BEKTOPOB.
CBoiicTBa YMHOXEHUS BEKTOpa Ha yucio. [loHaTHe KOMIUIaHApHBIE BEKTOPHI. [IpH3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuio mapannenenunena. Teopema o pa3noXeHUHU BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopaM. lIpsimoyronbHas
cucTeMa KoopAuHaT B npoctpaHcTBe. KoopauHaTel BekTopa. CBs3b MEXAY KOOpIUHATAMHU BEKTOpPA U KOOPAUHATAMU TOYEK.
Yron mexay Bektopamu. CKasIpHOE MPOU3BEACHUE BEKTOPOB.
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TeJia BpaleHus

[TonsaTus: nUIMHAPUYECKAs TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTh, cdepudeckas MOBEPXHOCTh, O00pa3yrolue
nmoBepxHocTed. Tenma BpalieHus: IWIMHIP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. BzammHoe pacmonoxkenue chepsl u
MJIOCKOCTH, KacaTellbHas IIIOCKOCTh K cdepe. M3o0paxkeHue Ten BpaiieHus: Ha TUIOCKOCTU. Pa3BEpTka IMWIMHIpaA U KOHYCA.
CummeTtpus cdepsl U mapa.



O6béM. OcHOBHBIE CBOICTBA 00bEMOB Ted. TeopeMa 00 00bEME MPSIMOYTOIBHOIO NapajuleeNUea U CIEeICTBUS U3
He€. O0bEM NpAMON U HAKJIOHHOW MTPU3MBI, LIWIIMHJIpA, MUpaMUIbl U KoHyca. O0BbEM 1apa v [apoBOTr0 CErMEHTa.

KoMOunanmu Ten BpaimieHuss U MHOTOTpaHHHMKOB. [Ipu3ma, BmucaHHas B LIMIUHAP, OMUCAHHAS OKOJIO IMJIMHApPA.
Ilepeceuenue cheprl u mapa ¢ mwiockocTbro. Kacanue mapa u cdepsl miockocTeio. IIoHATHE MHOTOrpaHHKKA, OMMCAHHOTO
0K0J10 cepsl, chepbl, BHUCAHHON B MHOIOTPAHHUK WJIU TEJIO BPAILCHMUS.

[Inomanp MOBEpXHOCTH LMIMHApA, KOHYca, uiomanb chepel u e€ yacteil. [loqobue B mpocrpancTtBe. OTHOIIEHUE
00BEMOB, TUIOWIAAEH MOBepXHOCTEW MNoA00HBIX ¢uryp. IlpeoOpaszoBanue mnomobusi, romoteTus. Pemienwe 3agad Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpAIlleHUsI: CEUEHUs LUINHIpa (MapajyieNbHO U MEPIEHINKYIISIPHO OCH),
CeueHUs1 KOHyca (IapauleIbHble OCHOBAHUIO U MIPOXOIAIINE YEPE3 BEPLINHY), CEUECHHUS 1Iapa, METObl IOCTPOCHUS CEUCHUIA:
METO/1 CJIEJI0B, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO]T IEPEHOCA CEKYILEN MIIOCKOCTH.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepainuu Haja BEKTOpamHu. BekTopHoe yMHOMXeHHE BEKTOpOB. (CBOMCTBa BEKTOPHOTO
ymHOxkeHus. [IpsimoyronbHas cucreMa KoopauHaT B mpoctpaHcTBe. KoopauHartel Bektopa. Paznoxenue Bekropa 1o 6asucy.
KoopnHaTHO-BEKTOPHBIM METO/ PU PELLIEHUH T€OMETPUYECKHX 3a/1a4.

J/{BMKEeHHUs B IPOCTPAHCTBE

JBuxenuss mpoctpancTtBa. OtoOpaxkenus. J[BukeHuss W paBeHCTBO (uryp. OOmue cBoiicTBa ABWXKEHUH. Buibl
JBIDKEHUI: TapajUIeNIbHBIA MEPEHOC, LEHTpaldbHAsi CHUMMETPHs, 3€pKAJbHAsl CUMMETPHUS, IOBOPOT BOKPYI MPSIMOM.
[IpeobpazoBanus mogodus. [Ipsmas u chepa Diinepa.



MJIAHUPYEMBIE PE3YJIbTATHI OCBOEHHMS YYEBHOI'O KYPCA «'EOMETPUS» (YIJYBJIEHHBIA
YPOBEHbB) HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:kaanckoe BOCIIUTAHKE:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIMK OOYYarOIIErocsi KaK aKTUBHOIO M OTBETCTBEHHOI'O YJIEHA POCCUHCKOIO
oOliecTBa, MPEJCTABICHUE O MAaTEMAaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, MPOLETYP
rpaXIaHCKOro oOIlecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHHE B3aUMOJEHCTBOBATh C COIMAIBLHBIMU HHCTUTyTaMU B
COOTBETCTBUHM C UX PYHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TpakIaHCKOM MJIEHTUYHOCTU, YBAXEHUS K MPOIUIOMY U HACTOSIIEMY POCCHMCKOM
MaTE€MaTHKH, IEHHOCTHOE OTHOIICHUE K JTIOCTUKEHUSIM POCCUHMCKHX MAaTEMATUKOB M POCCHUMCKON MaTEMaTHYECKOM IIKOJIBI,
HCIIOJB30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKaX, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHHWE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOro Hapoja, cHOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSA, ITUYECKOTO
MOBEAECHHUS, CBSI3aHHOTO C NPAKTUYECKUM IMPUMEHEHUEM JTOCTUKEHUN HAYKU U JEATENbHOCTHI YYEHOI0, OCO3HAHUE JIMYHOIO
BKJIaJla B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKJIIOUAs SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHU,
pacCyXJIeHUH, BOCOPUMMUYHUBOCTh K MATEMATUYECKUM ACTIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusunuyeckoe BocnuTaHKE:

c(hOpPMHUPOBAHHOCTh YMEHHSI NMPUMEHSITh MaTeMaTHYeCKUE 3HAHUS B HMHTEpecax 370pOBOro M 0Oe3omacHoro odpasa
KWU3HU, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 3JIOPOBBIO (3/I0pOBOE NMHUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U OT/AbIXA,



peryisipHas (Qu3nyeckas aKTHBHOCTh), (PM3MUECKOE COBEPIICHCTBOBAHHE IPU 3aHATUSAX CIOPTUBHO-03J0POBUTEIHHON
JeSITeIbHOCTHIO;

6) TpynoBoe BociMTaHue:

TOTOBHOCTh K TpPYIy, OCO3HAaHHWE IIEHHOCTH TPYAOIIO0Us, HWHTEpPEC K pa3iuuHbIM cdepam mpodeccuoHaIbHOMN
NESTEIbHOCTH, CBSI3aHHBIM C MaTEMaTUKOW W €€ NPHIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymien
npodeccun U pearn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ECKOMY
o0pa3oBaHHIO M CamMOOOpa30BaHUIO Ha MPOTSHKEHHUH BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY YYacTHUIO B PEIICHUH
MPAKTUYECKHX 3a7]a4 MaTeMaTHUECKON HApaBICHHOCTH;

7) 3ko10THYECKOe BOCTIMTAHME:

c(OPMUPOBAHHOCTh HIKOJIOTMUYECKON KYJIbTYphl, MOHMMAHUE BIUSHUS COLUATBHO-3KOHOMHMUYECKUX IIPOLIECCOB Ha
COCTOSTHHE TIPUPOTHOM M COLIMATBLHOU Cpefbl, OCO3HAHME TI00ATBHOTO XapaKTepa dKOJOTHUECKHUX MPOOIeM, OpHEHTAIMs Ha
MPUMEHEHNE MAaTeMaTHYeCKUX 3HAHWUHW ISl PEIIeHUs 3a/ad B 00JacTU OKPY’KAIOIIEH Cpenbl, TUIAHUPOBAHHUE TIOCTYNKOB U
OLICHKH WX BO3MOKHBIX TIOCJIEICTBUMN JJIsI OKPYKAIOIIEH CPEIbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U OOIIECTBEHHOMU
MPAKTUKH, TOHMMaHUE MaTEMaTHUECKON HAyKH Kak c(pephl UeITOBEUECKON NeATEIHbHOCTH, ITAMOB €€ Pa3BUTHS U 3HAYMMOCTH
U pa3BUTHS IIUBUIM3AINH, OBIAJCHUE S3BIKOM MAaTEMAaTUKH M MAaTEeMaTHYeCKON KyJIbTypOH Kak CpEICTBOM IMO3HAHUS
MUpPa, TOTOBHOCTb OCYIIECTBIISATh IPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATENbHOCTh MHIMBUYAJIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicTBUSA
ba3oBble Jiornueckue aeicTBUA:



BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKM MATEMaTHMYECKUX OOBEKTOB, MOHSITHHA, OTHOIICHUN MEXIY
HNOHATUSIMH, (HOPMYJIUPOBATH OMPECIICHUS TOHATUN, YCTaHABIMBATH CYIIECTBEHHBIM MPU3HAK KIACCU(PUKAIIUU, OCHOBAHUS
1U1s1 00OOIIEHUS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN34;

BOCIIPUHUMATh, (POPMYIMpPOBaTh U MPEOOPA30BBIBATH CYXKICHUSA: YTBEPAUTENIbHbIE U OTPULATENIBHBIE, €AMHUYHBIC,
YaCTHBIE U 00IIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTHBOpeuHs B (pakTax, JaHHBIX, HAOTIOACHUSIX U
YTBEPKICHUSIX, TPEeAaraTb KpUTEPUHU ISl BBISIBJICHUS! 3aKOHOMEPHOCTEN U MPOTHBOPEYUH;

JIeNaTh BBIBOJIBI C MCIIOJb30BAaHUEM 3aKOHOB JIOTHKH, AETYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHHH, YMO3aKIIOUEHHM
10 AaHAJIOTHH;

IPOBOJIUTH CAMOCTOSITENIBHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUH (IIpsIMbIE U OT IPOTUBHOTO), BEICTPAUBATh
apryMeHTaluI0, IPUBOAUTH PUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/IE€HUS U BHIBOJBL;

BbIOMpATh CcHoco0 pelieHus ydyeOHOMl 3amauu (CpaBHHUBAaTh HECKOJBKO BApUAHTOB PEIIEHUs, BbIOMpaTh Hauboliee
MOAXOASIINNA C yYETOM CaMOCTOSITENIbHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejabcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHl KAaK HCCIIENOBATEIbCKUNA MHCTPYMEHT MO3HAHUSA, (POPMYIMpPOBATH BOMPOCHI, (PUKCHUPYIOIINE
MpPOTUBOpEYHE, MPOOIEMy, YCTAaHABIMBATh HCKOMOE U AaHHOE, (POPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3HULIHIO,
MHEHUE;

IPOBOJUTh CaMOCTOSITENIbHO CIJITAHUPOBAaHHBIM 3KCHEPUMEHT, MCCIEJAO0BAHHE IO YCTAHOBJICHHUIO OCOOEHHOCTEH
MaTEeMaTHYECKOro 00BEKTA, SIBICHHUS, IPOIECCa, BBISIBJICHUIO 3aBUCUMOCTEN MEXTy O0BEKTaMHU, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATh OOOOIIEHHS U BBIBOJBI MO pe3yJIbTaTaM MPOBEAEHHOIO HAOMIOICHNUS, UCCIIeI0BaHus,
OLICHUBATh JOCTOBEPHOCTH MOJYUYEHHBIX PE3YIbTATOB, BBIBOJOB U 0000IIEHNUI;

IPOTrHO3UPOBATh BO3MOXKHOE PA3BUTHUE IMPOIIECCA, & TaKKE BBIABUTATH MPEINOJOXKEHUS O €ro pPa3BUTHH B HOBBIX
YCIIOBHSIX.

Pabora c undopmanueii:

BBISIBJISATH Je(UUUTH HHPOPMALIMK, JAaHHBIX, HEOOXOIMMBIX JIJIsl OTBETAa HAa BONPOC U JIJIsl PEIICHUs 3a4a4u;
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BbIOMpPATh MHGOPMAIIMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
HH()OPMAITUIO PA3TUIHBIX BUIOB B (JOPM MIPEICTABICHHUS,

CTPYKTYpUpPOBaTh HH(GOPMAILIHIO, IPECTABISATH €€ B Pa3IMYHBIX (JopMax, WILTIOCTPUPOBATH TpadhUUIeCKu;

OILICHUBATh HAAEKHOCTh HH(OPMAIIUU IO CAMOCTOSTENBHO CHOPMYIUPOBAHHBIM KPUTECPHUSM.

KoMMyHuKaTHBHBIE YHHBeEpPCaJIbHbIE y4eOHbIe JeHCTBUS

Oo0menne:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKICHUSI B COOTBETCTBHUH C YCIOBHUSIMH U IEJISIMHU OOIICHUS, SICHO, TOYHO, TPAMOTHO
BBIPAXaTh CBOI TOYKY 3pEHHUS B YCTHBIX W IHCHbMEHHBIX TEKCTax, JaBaThb IOACHEHUS MO XOJy pELICHUS 3a/aud,
KOMMEHTHUPOBATh MOJYYCHHBIN pe3yIbTarT;

B X07i€ OOCYXEHHU 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYX IaeMOM TeMbI, TPOOJIEMBI, pEIIaeMOil 3a/1auu, BEICKa3bIBATh
WJIeH, HAlEJEHHbIE Ha TOWUCK PEIICHUs, COMOCTABIATh CBOM CYXKACHUS C CYXKISCHUSMHU JPYTMX YYaCTHUKOB JUajora,
0oOHapyKMBaTh PA3IMUME U CXOJCTBO MO3UIUHI, B KOPPEKTHOU (hopme hopMyIrMpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

MPECTaBIATh PE3yJIbTaThl PEIICHUS 3a/Jadud, SKCIEPUMEHTa, MCCIEIOBaHUSA, MPOEKTa, CaMOCTOSTEIbHO BBHIOMPATH
(dbopmMart BBICTYIUJICHUS ¢ YYETOM 3aJ1au MPE3CHTAIMU U OCOOCHHOCTEHN ayAMTOPUH.

PerynasiTuBHbBIC YHHBeEpCaJbHbIE Y4eOHbIC 1CHCTBHS

Camoopranusanus:

COCTABJISITh IUIAH, AJITOPUTM PEIICHMs 3a7adyd, BBHIOMpPATh CIMOCOO pEIIeHHs C y4ETOM HUMEIOIIMXCS PECYypCoB U
COOCTBEHHBIX BO3MOKHOCTEW, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHUH ¢ Y4ETOM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, IMOLIMOHAJIBbHBIN HHTEJJICKT:

BJIa/IeTh HaBbIKAMU MO3HABATEILHOM PEIICKCUH KaK OCO3HAHHUS COBEPIIAEMBIX IEUCTBUN U MBICIUTEIbHBIX MPOIIECCOB,
UX PE3yJIbTaTOB, BJIAJETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJS Mpoliecca M pe3yJibTaTa PEHIeHUs MaTeMaTUYecKOn
3a71a4u;
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NPEeIBUAETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPHU PEIICHUU 3a/1a4d, BHOCUTh KOPPEKTUBBI B JEATEIHHOCTh Ha
OCHOBE HOBBIX 00CTOSITENIbCTB, JAHHBIX, HAHJACHHBIX OIINOOK, BHISBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pEe3yJibTaTa LEIH M YCJIOBHSIM, OOBSCHATH MNPUYMHBI JOCTHKEHUS WM HEAOCTHKEHUS
PE3yIbTATOB JIEATEIHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHas1 1eITeJIbHOCTD:

NOHUMAaTh U HWCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHAMBHUAYaJbHOW palbOTHI MPHU PEIICHUH YYEOHBIX 3ajad,
MPUHUMATh EJIb COBMECTHOM JIESITENIbHOCTH, MJIAHUPOBATh OPraHU3alUI0 COBMECTHOM pabOThI, pacnpeaeisTh BUAbl padoT,
JOTOBapUBaThCA, 00CYkKAaTh MPOLECC U PE3yIbTaT padoThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOACH;

y4acTBOBaTh B TPYNIOBBIX (popMax paboTel (00Cyk1eHUs,, 0OOMEH MHEHUH, «MO3TOBbIE IITYPMbD» U UHBIEC), BHITIOIHSTH
CBOIO YacTh pabOThl U KOOPJIUHUPOBATH CBOU JCUCTBUS C APYTMMH YJIEHAMU KOMaH/Ibl, OIIEHUBATh KAYECTBO CBOETO BKJIa/a B
00U TPOAYKT O KPUTEPUAM, C(POPMYJIMPOBAHHBIM YYACTHUKAMU B3aUMOJEHCTBUS.

HHPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss HayqUTCs:

CBOOOJTHO OMEPUPOBATH OCHOBHBIMHM TMOHSATHUSMH CTEPEOMETPUM TIPH PENIeHUH 3a7a4 W MPOBEJCHUU
MAaTeMaTHYECKUX PACCYKICHUN;

MPUMEHATH AKCUOMBI CTEPEOMETPUHU U CJIICACTBHS U3 HUX MPU PEUICHUU T€OMETPUUECKUX 3a/1a4;

KJIacCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U
IJIOCKOCTEMN B IIPOCTPAHCTBE;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C yTJaMU B MPOCTPAHCTBE: MEXKIY NPSIMBIMH B TMPOCTPAHCTBE,
MEXAY NPSIMOU U IUIOCKOCTHIO;

CBOOOJIHO OTIEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOIPaHHUKAMU;

CBOOO/IHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIpU3Ma, MUpaMuia, IPSIMOYTOJIbHBIN MapalijieenuIie],

Ky0);
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KJ'IaCCI/I(bI/IHI/IpOBaTL MHOTI'OI'PaHHUKH, BI>I6I/IpaSI OCHOBAHUA AJIA KJIaCCI/I(i)I/IKaHI/II/I;

CB06OI[H0 OIICpUPOBATH IIOHATUAMHU, CBA3AHHBIMU C CCUCHUCM MHOTI'OTPAHHUKOB IINIOCKOCTBIO,

BBIIIOJIHATh MapajulelIbHOE, LUEHTPAIBHOE M OPTOrOHAJIbHOE MNPOEKTHPOBAaHWE (PUIyp HA IUIOCKOCTh, BBINOJHATH
n300paxeHus GUryp Ha IJIOCKOCTH;

CTpOUTHL CCUYCHHA MHOI'OI'PAHHHUKOB Pa3IMUYHBIMHA MCTOJAMH, BbIIIOJIIHATH (BLIHOCHBIC) INIOCKHUC YCPTCKU U3
PUCYHKOB IIPOCTHIX 00BbEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIUHUC/IATH ILIOIIAAN HOBCpXHOCTeﬁ MHOTI'OT'PaHHUKOB (npmMa, HI/IpaMI/II[a), ICOMCTPHUUICCKUX TCII C IIPUMCHCHUCM
dopmy;

CBO60I[HO OIICPHUPOBATD INOHATHUAMU: CUMMCTPHUA B IIPOCTPAHCTBC, OCHTP, OCh U IINIOCKOCTh CUMMCTpPHUHU, OCHTP, OCbh U
IUIOCKOCTh CUMMETPHUU (DUTYPHI;

CBO6OI[HO OIICpUPOBATH IMOHATHUAMHU, COOTBCTCTBYIOIIMMH BCKTOPAM N KOOpJAHWHATAM B IIPOCTPAHCTBE;

BBITIOJIHATH I[GﬁCTBHH HaJ BCKTOpPaMHU,

peuiats 3aJadr Ha J0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHONIEHUA WU HaXOXICHUC TCOMCTPHUYCCKHUX BCJIWYMH,
IMpUMCHAA H3BCCTHBIC MCTOAbI IIpU PCIICHHHW MATCMATHYCCKHUX 3aJdda4d IIOBBIIICHHOI'O MW BBICOKOI'O YPOBHA
CJII0KHOCTH,

IIPUMEHATh MPOCTEUIINE NPOTPAaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI NPH PELICHUU
CTEPEOMETPUUYECKUX 3a/1aY;

U3BJIEKaTh, MPE0OPA30BHIBATh U HHTEPIIPETUPOBATH HH(OPMAIHIO O TPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpaX,
MPCACTABJICHHYIO HAa YCPTCKAX U PUCYHKAX;

MNPUMCHATH IIOJIYUYCHHBIC 3HAHUS HA TIPAKTHUKC. CPABHUBATHL W AHAJIM3WUPOBATH PCAJIBHBIC CUTyallUU, IIPUMCHATH
W3YUYCHHbIC TIOHATUS B MPOLIECCE MOKUCKA PEIICHUs MaTeMaTH4ecKu chOpMYJIUPOBAHHON MPOOJIEMbI, MOJEIUPOBAThH
pE€alIbHbIC CUTYAallMH HA A3BIKC I'COMCTPHUH, UCCICA0OBATHL ITOCTPOCHHBIC MOACIIN C HCIIOJIb30BAHUEM I'€COMETPUUCCKUX
OOHATHU U TCOPECM, aIlriaparta anre6pbl, peuiaTh NIPAKTUICCKHUC 3aJa4r, CBA3aHHBIC C HAXO0XKICHUCM I'COMCTPHUICCKUX
BCJIMYUH;
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UMETh TIPEJCTaBIICHUS] 00 OCHOBHBIX AdTalax pPa3BUTHS NeOMETPUU KaK COCTaBHOM 4acTh (yHIaMEHTa Pa3BUTHUS
TEXHOJIOTHH.

K koniy 11 knacca o0yyaromuics HayquTCst:

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBI3AHHBIMU C HUIMHAPUYECKON, KOHUYECKON U CPeprUuecKoil MOBEPXHOCTIMH,
OOBSACHSTH CIIOCOOBI TOJTYYCHHUS;

OTepUPOBAThH MOHITUSAMU, CBI3aHHBIMU C TEJIaMU BpAIllCHUS: IIMIIMHIPOM, KOHYCOM, CPEpoi U MIapom;
pacrio3HaBaTth Tella BpallleHus (LWINHIP, KOHYC, cepa U map) u oObSICHATH CIIOCOOBI MOMYUYSHUS TE BpaIlleHNUS,
KJIaCCU(PUITMPOBATH B3aUMHOE PACIIOIOKEHNE C(HEephl U MIIOCKOCTH;

BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHMKOB W TeJ BpalleHus, OObEMBI U IUIONMIAJIA TOBEPXHOCTEU
MHOTOTPaHHUKOB U TEJ BPAIICHUS, TeOMETPUUECKUX TEJl C MPUMEHEHHEM (OpMYT;

CBOOOJHO ONEPUPOBATH TOHATHUSIMHU, CBS3aHHBIMA C KOMOHWHAITUSIMHA T BpalleHUS W MHOTOTPAaHHUKOB:
MHOTOTPAHHHK, BIUCAHHBIA B chepy W OMHCAHHBIA OKOJIO cdepshl, chepa, BIUCAHHAS B MHOTOTPAaHHUK WM TEJIO
BpaIICHUS;

BBIYHCIIATh COOTHOIIEHUS MEXKY IJIOMIAIIMUA MOBEPXHOCTEN U 00bEMaMK MOJOOHBIX TE;

U300pakaTh M3y4aembie (UTYPHI, BBIMOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUI cBEpXy, COOKY, CHU3Y, CTPOUTH CEUCHUS TN BPAIICHUS;

W3BJICKATh, HHTEPIIPETUPOBATH U MPEOOPa30BBIBATh HHPOPMAIIUIO O MPOCTPAHCTBEHHBIX TE€OMETPHUCCKUX (PUTYpax,
IIPE/ICTABIICHHYIO HA YEPTEKaX U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHSTH OTI€paIlui HaJl BEKTOPAMH;

3a/1aBaTh TNIOCKOCTh YPABHCHUEM B JICKAPTOBOW CHCTEME KOOPIMHAT;

peraTh TECOMETPUICCKHE 3a1a91 Ha BBIYHUCICHUE YTIIOB MEXKIY MPSIMBIMHA M TUIOCKOCTSIMH, BBIYUCIICHUE PACCTOSTHHM
OT TOYKH JIO TJIOCKOCTH, B 1IEJIOM, Ha PUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/a TIPH PEIICHUY;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C JIBUKECHUEM B TIPOCTPAHCTBE, 3HATh CBOWCTBA JIBIXKCHHI;
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BBITIOJTHATh M300pa)K€HUsI MHOTOTPAHHUKOB M TeJ BpallleHUs IPH NapalieIbHOM IepeHoce, IEHTpaIbHOM
CUMMETPHH, 3€PKAIbHOM CUMMETPUH, ITPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHuUsl MOI00uS;

CTPOUTH CEYEHUS MHOTOIPAHHUKOB M TEJ BPAICHUS: CEUCHUS LUIMHJpa (TapauieibHO U NEPHEHAUKYISIPHO OCH),
ceuyeHus KoHyca (mapajijiebHble OCHOBAHUIO M IIPOXOAAIINE Yepe3 BEPIINHY ), CEUCHUS 1apa;

UCII0JIb30BAaTh METO/Ibl IOCTPOCHUS CEYEHUM: METO/I CJIE0B, METOJI BHYTPEHHETO MPOCKTUPOBAHUS, METOJI ITIEpeHOCca
CEKYILEH TIOCKOCTH;

JTIOKa3bIBATh FTEOMETPUUECKHUE YTBEPKICHHUS;

MIPUMEHSTh T€OMETpUUECKUE (DAKTHI JIJIs1 PEIICHUSI CTEPEOMETPUYECKUX 3a/a4, MPEANOJIaralolnuX HeCKOJIbKO I11aroB
pelieHus, €ClId yCIOBHUS MPUMEHEHUS 3a1aHbl B IBHOU U HESIBHOM (hopme;

pelaTh 3a/1a4M Ha JOKA3aTeIbCTBO MATEMaTUYECKHUX OTHOIICHHUM U HaXO0XJCHUE T€OMETPUUECKUX BEJIUYHH;
MPUMEHATh  MPOTPAaMMHBIE  CPEACTBA M AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE  CUCTEMbl MPU  PELICHUU
CTEpEOMETPUYECKHX 3a/1ay,

MIPUMEHSATh TOJIYYECHHbIC 3HAHUS Ha MPAKTUKE: CpaBHUBAaTh, aHAJIWU3UPOBATH M OLICHUBATH peajbHbIE CUTYyalluH,
NPUMEHATh HW3YUYCHHBIE TIOHSTHS, TEOPEMbI, CBOWMCTBAa B IIpOllECCE€ IIOMCKAa pEIICHUsS MaTeMaTUYeCKH
chopMyIMpOBaHHON TIPOOJIEMBI, MOJCIUPOBATh pealbHBIC CHUTYallMd Ha S3bIKE TE€OMETPHH, HCCIICIOBaTh
MOCTPOCHHBIE MOJIEIM C HCIOJIb30BAHHMEM TIE€OMETPUUYECKUX TOHSATUM M TeopeM, ammapara ainreOpbl, peniaThb
MPaKTUYECKUE 3a]]a4H, CBSA3aHHbBIE C HAXO0XKICHUEM I€OMETPUUYECKUX BEJIUYNH;

UMETh TIPEJCTaBIICHUS 00 OCHOBHBIX JdTalax pPa3BHTHS IeOMETPHUU KaK COCTaBHOM 4acTh (yHIaMEHTa Pa3BUTHS
TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BexTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KITACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne /it HaunmeHnoBaHue pa3ieiioB U TeM Kowrponsusre  Tpaxruseckse (uudgpossbIe)
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThbI pecypenI
1 AHaMTHYECKasi TeOMETPHS 15 1
) [ToBTOpeHwME, 0606meHI/UIe u 15 1
CUCTEMAaTH3alMsl 3HAaHUH
3 O0bEM MHOTOTpAaHHUKA 17
Tena Bpaienus 24 1
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1
KpPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpEHwUe, O606HI€HI§G U 17 2
CUCTEeMAaTH3alusl 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0
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