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MNOSACHUTEJIBHAS 3AITMCKA

I'eomerpust siBnsieTcss OMHUM U3 0a30BBIX KypCOB Ha YpOBHE CPEAHEro OO0INEro oOpa3oBaHMsA, TaK Kak
o0ecrneyrBaeT BO3MOXHOCTh M3YY€HUs JUCLUIUIMH €CTECTBEHHO-HAYYHOM HaIpaBIEHHOCTH M NPEIMETOB
TYMaHHUTapHOTO LuKiIa. [ToCKOIBKY JIOTHYecKoe MBILUIEHHE, (OPMHUPYEMOE TPU U3YUYECHU U 00YUaIOLITMMHUCS
HNOHATUIHBIX OCHOB TIE€OMETPUH, INPHU JI0KA3aTeIbCTBE TEOPEM U IOCTPOCHMM LEMOYKH JIOTHYECKUX
YTBEPXKACHUM IIpU PEIIEHUH TE€OMETPUYECKUX 3aJlad, YMEHHME BBIIBUIaTh M OIPOBEPraTh TUIIOTE3BI
HEMOCPEACTBEHHO HCIOJb3YIOTCA IPU PEIIEHUM 331ad €CTeCTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH
du3nueckux 3amad.

Ilens ocBoeHus mporpaMmel yueOHOro kypca «l'eomerpus» Ha yriyOJE€HHOM YpOBHE — pa3BUTHE
WH/IMBUYAIBHBIX CIIOCOOHOCTEH OOYyYalomuxXcs TP HM3YyYCHUH TEOMETPUHU, KaK COCTaBISIOLICH
npeaMeTHol obnactu «MaremaTuka U MHPOPMATHKay» dyepe3 oOecrneyeHre BO3MOXKHOCTH MTPUOOPETEHUs U
UCTIOJIb30BaHUsl OoJiee TIIyOOKMX TEOMETPUYECKMX 3HAHMW M JeWCTBUH, cHnenu(UYHBIX TEOMETpPHH, H
HEOOXOJUMBIX JUIsl YCHELIHOIo HpO(EecCHOHAIBHOIO OOpa30BaHMsl, CBA3aHHOIO C HCIOJIb30BaHUEM
MaTeMaTHUKH.

[IpuopuTeTHBIMM 3aJa4aMH  Kypca TE€OMETPUM Ha YINIyOJEHHOM YpOBHE, pacCIIUPSAIOLUMH U
YCUJIMBAIOIIUMU Kypc 0a30BOr0 YpOBHS, SIBJISIOTCS:

pacuIMpeHue MpeJCTaBICHHUs] O T€OMETPUN KaK 4aCTH MHUPOBOM KyJbTypbl U (POPMUPOBAHHE OCO3HAHMS
B3alMOCBSI3M T€OMETPUU C OKPYKAIOIIUM MUPOM;

(dopMHpOBaHUE NPEACTABIECHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak O BAKHEMIIMX MaTeMaTHUECKUX
MOJIEJISIX, TO3BOJIAIOIINX ONUCHIBATh U M3Y4aTh Pa3HbIE SIBJICHUS OKPYKAIOIIEro MUpa, 3HAHUE IMOHATUITHOTO
anmnapara no pasueny «CrepeoMerpus» yueOHOro Kypca reoMeTpuu;

(GopMUpOBaHHE YMEHHUS BIAJETh OCHOBHBIMU IIOHSATUSIMH O IPOCTPAHCTBEHHBIX (QUIypax U HX
OCHOBHBIMH CBOWCTBaMM, 3HAaHHE T€OpeM, POPMYI U YMEHHE UX NPUMEHATh, YMEHUs JOKa3bIBaTh TEOPEMBI
¥ HaXOJUTh HECTAaHAAPTHBIE CIOCOOBI PEIICHHS 3a/1a4;

(dopMHpoBaHHE YMEHMs PACHO3HABATH HA YepTeXkax, MOJAEISIX U B PEaIbHOM MHUpPE MHOTOTPAaHHUKU U
TeJa BpallleHUs, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIH;

(dopMHpOBaHHE TMOHUMAHUSA BO3MOXHOCTH AaKCHOMATHYECKOTO IMOCTPOEHHs] MaTeMAaTU4YEeCKUX TEOpHil,
(dopMupOBaHKE NOHUMAHUS POJIM AKCUOMATUKU IIPU IIPOBEIECHUH PACCYXKIACHUI;

dopMHupoBaHHE YMEHMs BIAJCThb METOAAMHU JIOKA3aTEeNbCTB M AJITOPUTMOB pEILEHUs, YMEHHUS HX
IPUMEHSTh, IPOBOAUTD JJOKA3aTEJIbHbBIE PACCYKICHHS B XO/1€ PELLICHUSI CTEPEOMETPUUECKHX 3aJ1a4 U 33134 C
NPaKTUYECKUM CO/ep)KaHUeM, (OpPMHUpOBaHUE IMPEACTABICHUS O HEOOXOAMMOCTH J0Ka3aTeNbCTB IPH
00OCHOBAHMM MAaTE€MaTHYECKUX YTBEPKACHUM M POJM AKCUOMAaTUKA B TPOBEACHUM JI€AYKTHBHBIX
pacCyKJIeHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE HWHTEIJIEKTYaJbHBIX W TBOPUYECKHUX CIOCOOHOCTEH oOyuaromuxcs,
NIO3HABATEJIbHON AKTUBHOCTH, MCCIEN0BAaTEIbCKUX YMEHUM, KPUTUYHOCTH MBILIUIEHHS, MHTEpeca K
W3YYEHHUIO TEOMETPHH;

¢dopmupoBaHne (QYHKIIMOHAIBHOW TPaMOTHOCTH, PENIEBAaHTHON TI€OMETpPUM: YMEHHs pPacro3HaBaTh
IPOSIBJICHUS] TEOMETPUUECKUX MOHITHH, OOBEKTOB M 3aKOHOMEPHOCTEW B PEATIbHBIX KU3HEHHBIX CUTYalUsIX
U TpU M3YyYECHUHM JPYTUX YUeOHBIX MPEIMETOB, MNPOSBICHHUS 3aBHUCHUMOCTEH M 3aKOHOMEpPHOCTEH,
MOJIEJTMPOBAHUS PEATIbHBIX CUTYALUH, NCCIIEIOBAHMS TOCTPOEHHBIX MOJIENIEH, HHTEPIPETALUU MOTy4YEeHHBIX
pE3yJIBTaTOB.

OCHOBHBIMHU COJIEpXaTebHBIMU JUHUSAMH yueOHoro kypca «['eomerpusi» B 10—11 kiaccax sBIsIOTCS:
«[IpstMble ¥ MIIOCKOCTU B POCTpaHCTBEY, «MHOrorpaHHUKNY, «Tena BpameHus», « BeKTopbl 1 KOOPIUHATHI
B IIPOCTPAHCTBEY, «/|BHKEHUSI B IPOCTPAHCTBEY.

CoopmynupoBannoe Bo PI'OC COO TpeboBaHUE «yMETh ONEPUPOBATH MOHATHSAMMY», PEEBAHTHBIMU
TeOMEeTpUM Ha Yriyos€HHOM ypoBHe oOydeHmsi B 10—11 kmaccax, OTHOCHTCS KO BCEM COJAEpIKATEIbHBIM
JUHUSAM Y4eOHOro Kypca, a (OpMHpPOBAHHE JIOTHYECKUX YMEHHUI pacrpenensercss He TOJBKO II0
COJIep’KaTeNbHBIM JIMHUSAM, HO M 1o roaaMm oOyudeHus. CoxaepkaHue oOpa3oBaHHs, COOTBETCTBYIOIIEE
NpeMETHBIM pe3yibTaraM ocBoeHus DexnepanbHoi paboueil mporpaMmbl, pacmpeenEéHHBIM IO Trojam
0o0y4YeHusl, CTPYKTYpUPOBAHO TaKUM OOpa3oM, 4yTOObI KO BCEM OCHOBHBIM, IMPHUHIMIIHAIBHBIM BOIIPOCAM
oOyyaromuecs: o0palagiuch HEOJHOKPATHO. DTO IMO3BOJSET OPraHU30BaTh OBIAJIEHUE T€OMETPUYECKUMU
NOHATUSMM M HaBbIKAMHU  [IOCJIEIOBATEIbHO W  IOCTYNATEeNIbHO, C  COOJIOJIEHUEM  MPHUHIIMIIA
IIPEEMCTBEHHOCTH, a HOBBIC 3HAaHUS BKIIOYAaTh B OOIIYI0 CHCTEMY T€OMETPUYECKHX Ipe/CTaBICHHUH
oOyyaromuxcsi, paciupsis 1 yriayossis e€, o0pa3ys MpoYHble MHOKECTBEHHBIE CBSI3U.



[lepexon k U3y4EHHUIO T€OMETPUH HA YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycioBus Uit auddepeHumanuu o0ydeHHs, MOCTPOSHUS MHIMBUAYAIBHBIX 00pa30BaTENbHBIX
nporpaMM, 0O€creyuTh YriayOJ€HHOE H3YYeHHE TEeOMETPUU KaK COCTaBIsomeld y4eOHOro mnpeaMera
«Marematuka;

MNOJTOTOBUTH OOYyYalOMIMXCAd K MPOJOJDKEHUIO H3Yy4eHHUs MaTeMaTHKU C y4€ToM BbIOOpa Oymymieit
npodeccuu, odecreunBas MPeeMCTBEHHOCTh MKy OOITNM 1 MPodecCHOHABHBIM 00pa30BaHUEM.

Ha uzyuyenue yue6HorO0 Kypca «I'eomerpus» Ha yriayoiaéaHom ypoBHe otBoautces 204 gaca: B 10 kiracce —
102 ygaca (3 yaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Heeno).



COJEPKAHUE OBYYEHUA
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IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUSL CTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, MpOCTpaHCTBO. IlonsTHe 00
AKCHOMAaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue IpsAMBIX B IPOCTPAHCTBE:  IIEPECEKAIOLIUECs, IapajljlelibHble H
cKpemuBamomuecs npsaMble. [IpusHaku ckpemmBaromuxcss npsAMbIX. llapamiensHocTs NpAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IAapaJUICIbHBIE NPAMBIE B IPOCTPAHCTBE, MAPAJUICIBHOCTH TPEX IPSMBIX,
HapajjiesIbHOCTh MPsAMON M IJIOCKOCTU. [lapamienpHoe M LEHTpalbHOE NPOEKTHPOBAHUE, HW300pakeHue
¢uryp. OCHOBHBIE CBOWCTBa MHapaJjIeIbHOTO MPOEKTHpoBaHUsA. M300paxkeHne ¢uryp B mnapaienbHOU
IPOEKIHMUA. YINIBI C COHAIPaBICHHBIMM CTOPOHAMH, YIOJ MEXKAY MPAMBIMH B IIPOCTPAHCTBE.
[TapamnenpbHOCTh  TUIOCKOCTEH: MapajUleiibHbIE IUIOCKOCTH, CBOWMCTBAa IMAPAJUIEIBHBIX  IIJIOCKOCTEH.
[Tpocreiimme npocTpaHCTBEHHbIE (QUIYypbl Ha IJIOCKOCTHU: TETpa’ap, NapajljiesienuIe]), M0CTPOeHHE
CEYCHUM.

[lepieHAUKYJIAPHOCTE NPSIMON M IUIOCKOCTH: NEPHEHIUKYJSPHBIE NPAMBIE B IIPOCTPAHCTBE, IPSIMbIE
NapajulebHble U NEPIECHAUKYIISIPHbIE K IUIOCKOCTH, IIPU3HAK NEPHEHAUKYJIAPHOCTH IIPSAMOM U IIJIOCKOCTH,
TeopeMa O IMPSIMOW MEPHEHIUKYJIAPHON IIIOCKOCcTH. OpTOroHanpHOE MpoekTupoBanue. Ilepnenaukynsap u
HAKJIOHHBIE: PaCCTOSIHUE OT TOUYKHU JI0 IIJIOCKOCTH, PACCTOSIHUE OT IPSIMOM J0 MJIOCKOCTH, IPOEKIUs (PUTYpBI
Ha IUIOCKOCThb. IlepneHIuKynsapHOCTb IUIOCKOCTEW: NPU3HAK MEPHEHIUKYJISIPHOCTU [BYX IUIOCKOCTEH.
Teopema o0 TpEX nepHeHIUKYISAPaAX.

VYribl B HPOCTPAHCTBE: YOI MEXAY MNPSMOM M IJIOCKOCTBIO, JBYI'PAHHBIM yroJl, JIMHEHHBIA Yol
JByrpaHHoro yria. TpéxrpaHHblii 1 MHOTOrpaHHbIe yriibl. CBOMCTBA IUNIOCKUX YIJIOB MHOTOIPAHHOTO yTJa.
CBolicTBa IUIOCKMX M [BYTPaHHBIX YIJIOB TPEXTPAaHHOIO yria. TeopeMbl KOCHHYCOB U CHUHYCOB MJIs
TPEXIPAHHOTIO YIJIA.

MHOTOrpaHHUKH

Buzasl MHOrOrpaHHUKOB, pa3BEPTKA MHOTOTpaHHUKa. [Ipu3ma: N-yronapHas npusMa, npsMas 1 HaKJIOHHAs
pU3Mbl, OOKOBasi U MOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunesn, npsMOYyroibHbIM Napaiesenunes 1
ero cpoiicrBa. Kparuaiiiime nmyTu Ha MOBEpXHOCTH MHOrorpaHHuka. Teopema Diinepa. IIpocTpancTBenHas
teopema Iludaropa. [lupamuaa: nN-yrosnpHas nupamuja, paBuibHas U yceu€HHas nupamuisl. CBoiicTBa
pédep 1 OOKOBBIX I'paHell MpaBUIbHOM mupamuabl. [IpaBuiibHbIE MHOTOIpaHHUKHU: IpaBUJIbHAS MPU3Ma U
npaBUiIbHAs MUPAMUA, PAaBUIIbHAS TPEYrojbHAas MUpaMua U NIpaBWIbHBIN TeTpasap, kyo. [Ipencrasnenue
0 MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa3Ip, TOAEKAdAP U UKOCADIP.

Brruncnenue 31eMeHTOB MHOTOIpaHHHUKOB: péOpa, quaroHaiu, yrisl. [lnomans O0KoBOI MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTU MPSAMOM MPHU3MBI, IUIOIIAb OCHOBaHWM, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSIMOMN
npusMmbl. [nomans G0KOBON MOBEPXHOCTH M MOBEPXHOCTH MPABMIIBHOM MHpaMHJIbl, TEOpeMa O IUIOIIAH
YCEYEHHOW IMUPAMHU/IBI.

CuMMeTpuss B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPHUM INPAaBUIBHBIX MHOIOrpaHHMKOB. CHMMeTpusl B
IIPaBUJILHOM MHOTOIPAaHHHKE: CUMMETpUS MapajuleienuIea, CAMMETPHS IPABUIBHBIX IIPU3M, CHUMMETPUS
IIPABWJIBHOM NUPaMUIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTvsi: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, [UIMHA HEHYJIEBOIO BEKTOpAa, BEKTOPHI
KOJUIMHEApHBIE, COHAMPABICHHBIE W IPOTHUBOIIOJIOKHO HAIpPABICHHBIE BEKTOpPHI. PaBEHCTBO BEKTOPOB.
JleficTBHAA ¢ BEKTOpaMH: CIIOKCHHE U BBIYMTAHHE BEKTOPOB, CYyMMa HECKOJIBKMX BEKTOPOB, YMHOXKCHHE
BEKTOpa Ha uymciio. CBOWMCTBA CIOKEHHsSI BEKTOpOB. CBOMCTBA YMHOXKXEHHUS BEKTOpa Ha yucio. [lonarue
KOMIUTaHapHble BEKTOpHI. [Ipn3Hak komIuiaHapHOCTH TpEX BeKTOpoB. [IpaBuio napannenenunena. Teopema
O PpAa3JIOKEHUN BEKTOpa IO TPEM HEKOMIUIAHApHBIM BekTOpam. lIpsimoyrospHas cucrema KOOpAWHAT B
npoctpancTBe. KoopaunaTe! BekTopa. CBs3b MEXy KOOpAMHATAMHU BEKTOpA U KOOPAMHATAMHU TOYEK. YTOII
MeXxay BekTopaMu. CKaJspHOE MPOU3BENECHNE BEKTOPOB.
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Tesa BpameHus

[lonaTus: UMAMHIpUYECKAass MOBEPXHOCTb, KOHHUYECKas IOBEPXHOCTh, cepuyeckas MOBEPXHOCTb,
oOpasyromue moBepxHocTel. Tena BpaleHus: MWINHAP, KOHYC, YCeUE€HHBIN KOHYC, cepa, map. Bzanmuoe



pacniosiokeHue cepbl U IIOCKOCTH, KacaTelbHasl MJIOCKOCTh K cdepe. M300pakeHue Ten BpalieHHs Ha
riockocT. Pa3BépTka nunuHapa u konyca. Cummerpus chepbl U mapa.

O06BEM. OcHOBHBIE CcBOMCTBa 00BEMOB Tell. Teopema 00 00BEME MPSAMOYTOIBHOTO Mapajuiejenuneaa u
cieactBus u3 He€. OOBEM NPAMON M HAKIIOHHOM MPU3MBI, IIMIMHAPA, TUpaMUIbl U KoHyca. O0bEM 1mapa u
1apOBOTO CErMEHTA.

KomOunanuu ten BpalieHUss 1 MHOTOTPaHHUKOB. [Ipu3ma, BIMcaHHas B IMIMHIP, OMHMCAHHAs OKOJIO
mmHapa. Ilepeceuenue cdepsl u mapa ¢ miockoctero. Kacanue mapa u cdepsl miockoctbro. [lonstue
MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO chepsl, chepsl, BIMCAHHONH B MHOTOTPAHHUK WJIM TEJIO BPAILICHHS.

[Tnomanps MOBEpXHOCTH LMIIMHJIpPA, KOHYyca, Iomans chepsl U e€ dacteid. Ilogobue B mpocTpaHcTBe.
OtHomenne 00BEMOB, TUIOIIAACH MOBEPXHOCTEN MoA00HbBIX (uryp. [IpeobpazoBanue mogoous, rOMOTETHS.
Penienne 3a1a4 Ha IMIIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUYECKUX METOIOB.

[locTpoeHne cedyeHHii MHOTOTPAaHHMKOB W TEJl BpPALLEHUS: CEUEHUs IWIMHApa (MapajyieIbHO H
HNEPHEHIUKYJIAPHO OCH), CEUEHHUs KOHyca (MapajulelbHble OCHOBAaHMIO M IPOXOJALIME Yepe3 BEpLIMHY),
CEYEHUs 11apa, METObI IIOCTPOEHUSI CEUEHMI: METO]] CJIEI0B, METOJl BHYTPEHHETO IIPOEKTUPOBAHMSI, METO
IIEPEHOCA CEKYLIEH IIIOCKOCTH.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTBe. Onepanuu Haj BeKTOpaMu. BekTopHOoe ymMHOXKeHHE BEKTOpoB. CBoOMCTBa
BEKTOPHOrOo yMHOXxeHMs. [IpsmoyronbHasi cucrtema KOOpAMHAT B mIpocTpaHcTBe. KoopanHaTel BeKTOpa.
Paznoxenue Bexkropa 1o 6aszucy. KoopJMHaTHO-BEKTOPHBIA METO/ IIPU PELICHUH T€OMETPUYECKHX 3a/1a4.

/{BU:KeHHS B IPOCTPAHCTBE

JBmxenus npoctpancTBa. OtoOpaskenus. JBuxkeHust u paBeHCTBO ¢uryp. Obuue cBoiicTBa IBUKEHUH.
Bunel nBukeHuii: napayuieabHbIA MEPEHOC, LEHTpabHAsi CUMMETpUs, 3€pKajibHas CUMMETPUS, [IOBOPOT
BOKpYT npsMoii. [IpeoGpa3oBanus nopobus. Ilpsmas u chepa Ditnepa.



IHNTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBINA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHMUSI

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIUTAHNE:

c(OpPMUPOBAHHOCTh TPAXKAAHCKOW MO3UIMU OOYy4aromIerocsi Kak akTUBHOIO M OTBETCTBEHHOT'O YJIEHA
poccuiickoro oOIIecTBa, MPEACTABICHHE O MAaTEMAaTUYECKHX OCHOBAaX (DYHKIIMOHHUPOBAHUS PA3THUYHBIX
CTPYKTYp, SIBICHUN, NPOLEAYp TIpaxJaHCKOro oOmecTBa (BBIOOPBL, ONPOCH M JPYroe), yMeHHe
B3aMMOJICHCTBOBATH C COLUATBHBIMU HHCTUTYTAMH B COOTBETCTBUU C MX (DYHKITUSIMU ¥ HA3HAUCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMUPOBAHHOCTh POCCUHCKON T'PaKTAHCKOW MJICHTUYHOCTH, YBAXKEHUS K MPOIUIOMY M HACTOSIIEMY
POCCHIICKOM MaTeMaTUKHM, LIEHHOCTHOE OTHOLIEHHWE K JOCTHKEHUSM POCCHUMCKUX MATEMAaTHUKOB |
POCCUICKON MaTeMaTHYECKOW ILIKOJIbI, UCIIOJIb30BAHUE ITUX JOCTHKCHHUU B IPYTUX HAyKax, TEXHOJIOTHUSX,
cdepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHE JIYXOBHBIX LIEHHOCTEH POCCHUICKOro Hapona, c(hopMHUpPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS,
TUYECKOI0 MOBEJEHUS, CBA3aHHOIO C NMPAKTUYECKUM IIPUMEHEHUEM JAOCTH)KEHUNW HAYKU U JI€ATEIbHOCTHIO
y4€HOTr0, 0OCO3HAHHE JTUYHOTO BKJIA/Ia B IOCTPOCHHUE YCTONUYUBOIO OYIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETHYECKOE OTHOIIEHUE K MHPY, BKIIOYas ICTETUKY MaTEeMaTHMYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/1a4, pPELICHUH, pacCyXIeHUH, BOCHPUUMYHMBOCTD K MAaTEMaTHYECKUM acIEKTaM pa3jId4HbIX BHUIOB
HCKYCCTBA;

5) puznveckoe BociUTaHUE:

c(OpPMHUPOBAHHOCTh YMEHHSI MPHUMEHSTh MaTeMaTU4YeCKUe 3HAHMS B HMHTEpecax 3J0pOBOIO H
Oe3omacHoro oOpa3a »HU3HH, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3J0pPOBbIO (340pOBOE NUTAHHE,
cOaNmaHCUPOBAHHBIM PEXUM 3aHATHH M OTAbIXa, peryispHas (u3nueckas aKTHBHOCTH), (PHU3NYECKOoe
COBEPULIECHCTBOBAHUE IIPU 3aHITUSIX CIOPTUBHO-03/J0POBUTEIBLHON €A TEIBHOCTBIO;

6) Tpy10BOEC BOCIIUTAHME:

FOTOBHOCTh K TpYyJdy, OCO3HAHHWE LIEHHOCTH TPYAOIIOOUs, HMHTEpeC K pa3IMuHbIM cdepam
npo(hecCHOHANFHOM JESITeTbHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKOW M €€ MPUIIOKEHUSMHU, YMEHHE COBEpIIAThH
OCO3HAHHBII BBIOOp Oymymiei mpodeccun 1 pearTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TUIAHBI, TOTOBHOCTH
U CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHHMIO M CaMOOOpPA30BaHUIO HA MPOTSHDKEHUU BCEH JKHU3HH,
TOTOBHOCTb K aKTUBHOMY YYaCTHIO B PEIIEHUU MPAKTHUECKUX 3a7a4 MaTEMaTUYECKOM HallpaBIeHHOCTH;

7) 3K010TNYeCKOe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYpbl, IMOHUMAaHHE BIUSHUS COLUAIBHO-IPKOHOMUYECKUX
IPOIIECCOB Ha COCTOSHUE TPHUPOJHOW U COLHUAIBHOW Cpeibl, OCO3HAaHUE TIJI00aJbHOIO XapakTepa
9KOJIOTMYECKUX MpOoOJIeM, OpUEHTalusi Ha MPUMEHEHHE MAaTeMaTH4eCKUX 3HAHWM A pelieHus 3aaad B
o0yacTu OKpyXKarolie cpenbl, MIaHUPOBAHUE TMOCTYNKOB U OLIEHKH WX BO3MOXKHBIX TMOCIEICTBUN s
OKpYKarolleu Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpMUPOBAHHOCT MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DAa3BUTHUS HAyKH U
OOIIECTBEHHON MPAaKTHKH, MOHMMAaHUE MaTEeMaTHUeCKON HayKH Kak c(epbl UeTOBEYECKOW NesATEIbHOCTH,
9TanoB €€ pa3BUTHS W 3HAYMMOCTH JUIS PA3BUTHS LUBWIM3AIMM, OBJIAJICHHE S3BIKOM MAaTEMAaTHUKH U
MaTEeMaTUYeCKON KYJIbTYpPOH Kak CpEeJACTBOM I1O3HAHUS MHUpPA, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh NHIUBUYATbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

ITo3naBaTe/1bHbIE YHMBepPcaJbHbIe YUeOHble 1elicTBUS

ba3zoBble Jlornyeckue 1eMcTBUA:

BBUSIBIIAITH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPHU3HAKM MAaTEMAaTHYEeCKUX OOBEKTOB, TOHSITHUH,
OTHONIICHUN MEXIy TMOHATUAMHU, (HOPMYIUPOBATH OMPEICICHHs MOHSATUH, YCTAaHABIUBATH CYIIECTBEHHBIH
pU3HAK KJIaCCU(PHUKAIMU, OCHOBaHMS JIs1 0000IIEHUS U CPaBHEHUS, KPUTEPUU IIPOBOIUMOTI0 aHAIIN3a;

BOCTIPUHUMATh, (DOPMYIHUPOBATh M MPEOOPa30OBLIBATh CYXKIACHHS: yTBEpAUTEIbHbIE M OTPHUIATEIbHBIC,
€IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;



BBISBIIITh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M U NPOTUBOpeuMs B (akrax, HAHHBIX,
HaOJIOICHUSAX U YTBEPKACHUSX, IPeAiaraTh KpUTEPUH JUIsl BHISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

JieNIaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTMKH, ACTYKTUBHBIX W MHIYKTUBHBIX YMO3aKJIIOUEHHH,
YMO3AKJIFOUEHUH 10 aHAJIOTUH;

IPOBOJIUTH CaMOCTOSITENIBHO JI0KA3aTeJIbCTBA MAaTEMAaTHYECKUX YTBEPXKICHMH (IpsiMble U OT
IPOTHBHOTO), BBICTPAWBATh aPryMEHTALMIO, NPUBOJAUTH MPUMEpPhl U KOHTPIPHUMEpPHI, OOOCHOBBHIBATH
COOCTBEHHBIE CYX/IEHUS U BBIBOJIbI;

BBIOMpATH CIIOCOO pelieHus y4eOHOW 3afauu (CpaBHMBATh HECKOJIBKO BAPHAHTOB PELICHMS, BHIOMPATH
HaunOoJiee MOAXOAIUN ¢ yYETOM CaMOCTOSITEILHO BbIJICIICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBare/bckne 1eHCTBUA:

UCIIOJIb30BaTh BOMNPOCHI KaK MCCIIENOBAaTEIbCKUNH HMHCTPYMEHT IO3HaHUs, (OPMYIMPOBATh BOIPOCHI,
buKkcupyoomue npoTUBOpeyYre, MpodieMy, YCTaHaBIUBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIHIO, MHEHUE;

IPOBOAMTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, HCCIEJOBAHME II0 YCTaHOBJIEHUIO
0COOEHHOCTEM MareMaTH4ecKoro OOBEeKTa, SBJICHHS, IPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSMHU, IPOLIECCAMY;

CaMOCTOSTENILHO (POPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI 0 pe3yibTaTaM MPOBEIEHHOIO HaOIIOAEHUS,
UCCJIEJOBaHMSI, OLICHUBATh JOCTOBEPHOCTh MOJIYyYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IIEHUII;

IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MIPOLECCa, @ TAKXKE BBIJIBUTATh MIPEAONI0KEHUS O €r0 Pa3BUTHU B
HOBBIX YCJIOBHUSIX.

Pa6Gora ¢ undopmaumeii:

BBISBIIAITH JEPUIUTH MH(POPMAIIUHU, AAHHBIX, HEOOXOIUMBIX IJISi OTBETa HA BOIPOC W ISl PELICHHS
3aJa4u;

BBIOMpPATh WHGOPMAIMIO M3 WCTOYHWKOB PA3IMYHBIX THIIOB, aHAJIU3UPOBATh, CHCTEMAaTHU3UPOBATh M
UHTEPIPETUPOBATH MH(POPMALIUIO PA3IMUHBIX BUJOB U (JOPM IPEICTABICHMUS;

CTPYKTYPUPOBATh HH(POPMAIHNIO, IPEJICTABIIATE €€ B Pa3IMYHBIX (OPMaX, MILTIOCTPUPOBATH IPahUIECKH;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSATENIBHO C(HOPMYIUPOBAHHBIM KPUTEPUSIM.

KoMMmyHukaTnBHbBIE YHHBepcaJIbHble YUeOHbIe JeliCTBUS

Oo0wmenne:

BOCIIPHHUMATH U (OPMYJIHPOBATH CYKACHUS B COOTBETCTBHH C YCIIOBHSIMH M IIETSIMH OOILEHHUS, SICHO,
TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHMSI B YCTHBIX M MMCBbMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS I10
XOJly pellieHus 3a]1aul, KOMMEHTHUPOBATh MOJIYyYEHHBIN pPe3yibTar;

B XO0Je OOCYXJIEHHUsS 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXJaeMOW TeMbl, MPOOJEMBbI, pelraeMoit
3a/1a4M, BHICKA3bIBATh UJIEU, HAIlEJICHHbIE HA TOMCK PELICHMS], CONIOCTABISATh CBOM CYXACHUS C CYXKIECHUIMU
JPYTrUX Y4YaCTHUKOB JManora, OOHapyXHMBaTh pa3IUuMe M CXOACTBO IMO3UIMHA, B KOPpPEKTHOU ¢opme
(bopMyIMpOBaTh Pa3HOIIACHS, CBOM BO3PAKECHHUS;

IIPEJCTABIISITh PE3YJAbTAThl PELICHUs 33[Ja4l, SKCIEPUMEHTA, UCCIEJOBaHUs, IPOEKTa, CAaMOCTOSATEIBHO
BbIOMpaTh OpMAT BBICTYIIJICHUS C YUETOM 33/1a4 MPE3EHTAlMU U OCOOCHHOCTEN ayIuTOPHUH.

PeryasiTuBHBIC YHHBepCaJIbHbIC y4eOHbIC 1eiCTBHUA

Camoopranu3anusi:

COCTABJIATh IIJIaH, aJITOPUTM pELICHUs 3aJaud, BbIOMpPATh CHOCOO pemeHUs ¢ y4ETOM HMEIOIIUXCS
pecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH BapHUaHThl PEIICHUN C
y4€TOM HOBOI MH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII MHTEIEKT:

BJIAJCTh HAaBbIKAMU II03HABATENbHOW pedIeKCUHM Kak OCO3HAHUS COBEpIIAEMBIX JCHCTBUH H
MBICITUTENIbHBIX MPOIECCOB, UX PE3Y/IbTATOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IMpoliecca
U pe3ynbTaTa PEelIEHUs] MaTEMAaTHYECKON 3a/1auH;

NpEeBUJETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh IPHU PELICHUM 3aJauyd, BHOCUTh KOPPEKTHBBHI B
JIeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJICHHBIX OLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yjbTaTa LEIU M YCIOBUSM, OOBACHATH MNPUUUHBI JOCTHXKEHHUS WIN
HEJIOCTHKEHHUS PE3yJIbTAaTOB JAEATEIbHOCTH, HAXOJUTh OIINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJILHOCTD:



MOHMMATh M HCIOJIb30BAaTh MPEUMYIIECTBA KOMAaHJHONM M WHAMBUAYAJIbHON pabOThl MpHU pElIeHUU
y4eOHBIX 3aj7ay, MPUHUMATh LEJb COBMECTHOH NEeATENbHOCTH, ITUIAHUPOBATh OPraHU3ALUIO0 COBMECTHOM
paboThI, pactpeenaTh BUIBI padoT, JOTOBApUBATHLCS, OOCYKIATh MPOIECC U Pe3ynbTaT padoThl, 0000IaTh
MHEHHS HECKOJBbKUX JTIOICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCYKAeHUS, OOMEH MHEHUH, «MO3TOBbIE IITYPMBD» H
UHBIE), BBIIIOJHATH CBOIO YacTh paObOTHl M KOOPAWHUPOBATH CBOU JACUCTBHS C IPYTMMHU WICHAMH KOMaH]IBI,
OILICHMBATh KaueCTBO CBOETO BKJIaJa B OOIMI MPOIYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU
B3aUMO/JICHCTBUA.

MNPEJIMETHBIE PE3YJIBTATHBI

K xonny 10 kiacca o0yyaromuiicss Hay4uTcs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHATHUSMHU CTEPEOMETPUM IPHU PELICHUH 3a1ad U MPOBEICHUU
MaTeMaTHUYECKUX PaCCyKICHUII;

® [IPUMEHATH AKCHOMbBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELIEHUH T'€OMETPUUECKHX 3a/1a4;

e KJacCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHUE MPSMBIX B IPOCTPAHCTBE, IIIOCKOCTEH B MPOCTPAHCTBE,
HPSIMBIX U IIJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOZHO OMEPUPOBATH MOHATHSAMHU, CBS3AHHBIMU C YIJIaMH B IMPOCTPAHCTBE: MEXAY NPSIMBIMH B
IPOCTPAHCTBE, MEXKY MPSAMOM U IIIOCKOCTBIO;

e CcBOOOHO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMH C MHOTOTDAaHHUKAMU;

e CcBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MIpHU3Ma, MUPaMHUAA, MPSIMOYTOJIbHBII
napasuienenumnes, Kyo);

® KJIACCU(PHUIMPOBATH MHOTOTPAHHUKH, BBIOMpAsi OCHOBAaHUS JUIsl KilacCu(pUKauy;

e CcBOOO/HO ONEPUPOBATH MOHATUSMH, CBI3AHHBIMU C CEYEHHUEM MHOTOTPAaHHUKOB IJIOCKOCTbIO;

® BBLINOJHATH MapajlielbHOE, [IEHTPAIbHOE U OPTOTOHAIBHOE MPOCKTHPOBaHHE (UIYp Ha IIOCKOCTH,
BBITMOJHATH U300paskeHus (GUryp Ha MIOCKOCTH;

® CTPOUTb CEUYEHUS MHOTOTPAaHHUKOB pPA3JIMYHBIMU METOJIaMHU, BBINOJHATH (BBIHOCHBIE) ILIOCKUE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHH3Y;

® BBLIUMCIATH IJIOLIAJAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (IIpU3Ma, MUPAMHJIA), TEOMETPUUECKUX TN C
npUMEeHEHUEM (HOPMYIL;

e CcBOOOJHO OINEPUPOBATH IOHATUSMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCb U IJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (PUTYPBI;

e CBOOOJHO ONEPUPOBATH MOHATUAMHU, COOTBETCTBYIOIIMMHU BEKTOPaM U KOOpJUHATaM B IPOCTPAHCTBE;

® BBINOJIHATH JICHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJla4d Ha JO0Ka3aTeIbCTBO MaTEMaTHMYECKUX OTHOLIEHWH M HaXO0XKJIEHHE T€OMETPUYECKUX
BEJIMYMH, MPUMEHSS U3BECTHBIE METO/IbI IIPU PEIICHUH MAaTEMAaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOIO
YPOBHS CII0)KHOCTH;

® NPUMEHATH MPOCTEUIINE MPOrPaMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI MpPHU
pELICHNH CTEPEOMETPUUECKHX 33/1aY;

® U3BJIEKATh, MpeoOpa3oBbIBATH UM  UHTEPHPETHPOBATh HMHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTekaxX U pUCYHKaX;

® NPUMEHATH IOJIyUEHHBIE 3HAHMSI Ha MpPaKTHUKE: CPaBHMBATh M aHAJIM3UPOBATh peajbHbIE CUTYallUH,
OPUMEHATh W3YYEHHbIE IOHATHS B IPOLIECCE IOMCKAa PEIIeHUs MaTeMaTU4YecKd CQOpMYyIUpPOBaHHOM
po0JIeMbl, MOAETUPOBATh pealbHbIE CUTYAIIMH Ha SI3bIKE T€OMETPHUH, UCCIIEA0BATh TOCTPOCHHBIE MOJIEIH C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, armapara aiareopsl, penarb NpakTUYecKue 3aaauu,
CBSI3aHHBIE C HAXOXKIECHUEM F€OMETPUUECKUX BEIHUNH;

® UMETh MPEACTaBICHUS 00 OCHOBHBIX 3Tallax pa3BUTHUS T€OMETPUHU KaK COCTaBHOM 4acTu GyHIaMeHTa
Pa3BUTHS TEXHOJIOTUH.

K koniy 11 kiacca oOyyaromuiicss HAy4uTCs:

e CcBOOOJHO ONEPUPOBATHh MOHATHSIMH, CBA3AHHBIMHU C IMJIMHAPUYECKON, KOHMYECKON M chepruecKoit
MOBEPXHOCTSIMH, OOBSACHATH CLIOCOOBI OTYUECHHUS;

® OIEpUPOBATh MOHATUAMH, CBA3aHHBIMHU C TE€JIaMHU BPALICHUS: WIMHAPOM, KOHYCOM, c(hepoil U mapom;

® Dpacro3HaBaTh Tejia BpalleHus (IHIMHAP, KOHYC, cepa u map) U 00bACHATH CIIOCOOBI MOIYYEHUS TEI
BpallleHus;



e KJIacCU(PUIIMPOBATH B3AMMHOE PACIIONIOKEHUE CHEPhI U TIIOCKOCTH;

® BBLIUMCISITH BEJIMYUHBI DSJIEMEHTOB MHOTOTPAHHUKOB U TEJ BpalleHHs, OOBEMBI M IUIOIIATU
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPAIICHHUS, TEOMETPUIECKUX TEJ ¢ TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEPHPOBATH IOHATUSIMH, CBSI3aHHBIMH C KOMOWHAIIMSAMH TEJl BpallleHUsS U
MHOTOI'PAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cepy M OMHCaHHBIM OKo0JIO chephl, chepa, BIUCAHHAS B
MHOTOTPAHHUK WJIHA TEJIO BPAILLCHHUS;

® BBIYMCISITH COOTHOIICHHSI MEXK Y TUTOIIAASIMHU TTOBEPXHOCTEH U 00bEMaMHU MOJOOHBIX TEIT;

e p3o0paxkaTh W3ydaembie (DUTYpHI, BHITIOJHATH (BBIHOCHBIC) TJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYD: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ1 BPAILICHHUSI;

® WU3BIICKATh, WHTEPIPETUPOBATE M  MPEOOPa30BBHIBATE HHPOPMAIUIO O TMPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpaX, MPEJCTABICHHYIO HAa YepTekKaX U PUCYHKAX;

e CBOOOJIHO OTIEPUPOBATH MOHATHEM BEKTOP B IIPOCTPAHCTBE;

® BBINOJIHATH ONIEPALlH HAJl BEKTOPAMH;

® 33J]1aBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPAUHAT;

e pemarb TEOMETPUYECKHE 3aJa4d Ha BBIYMCIEHUE YIVIOB MEXKAY MPSIMBIMA M ILIOCKOCTSIMHU,
BBIYMCJICHHE PACCTOSIHUM OT TOYKHM 10 IUIOCKOCTH, B LIEJIOM, Ha NPUMEHEHHUE BEKTOPHO-KOOPAMHATHOIO
METO/Ia IIPU PEIICHUH;

e CBOOOJIHO OINEpPUPOBATh MOHATUSIMH, CBSI3aHHBIMU C JBW)KEHHEM B TPOCTPAHCTBE, 3HATh CBOMCTBA
JIBHOKCHUH;

® BBINIOJIHATh H300paKCHHS MHOTOIPAHHMKOB M TEJ BpallleHWs MpPU MapauIeIbHOM TIepeHoce,
HEHTPaJIbHOW CHMMETPHH, 3€pKATbHOM CHUMMETPHH, MPU MOBOPOTE BOKPYr MPsIMOW, MpeoOpa3oBaHUs
OI00HuS;

® CTPOWTHh CEUEHHS MHOTOIPAHHMKOB M TEJ BpAIICHUSA: CEUCHHUs IWIMHApPA (MapajuleIbHO |
NEePHEHANKYIISIPHO OCH), CEUYEHUs] KOHyca (MapajuiefibHbIe OCHOBAHUIO W TPOXOMSIIME Yepe3 BEPIIUHY),
CeYeHUs 111apa;

® LCIIOJb30BAaTh METO/bl IIOCTPOCHUSI CEUYEHUM: METOJ CIEOB, METOJ BHYTPEHHErO IMPOECKTUPOBAHMS,
METO/I IIEPEHOCA CEKYIIEH MIIOCKOCTH;

® JI0Ka3bIBaTh F€OMETPUUECKUE YTBEPKICHUS;

® [IPUMEHATH TI'€OMETpUYECKHE (DAKTHI ISl PEIICHHS CTEPEOMETPHUCCKHX 3aaad, MPEIoIararoimnx
HECKOJIBKO IIaroB PelIeHHs], €CIH YCIOBUS TPUMEHEHHUS 33/IaHbl B IBHON U HEIBHOU (hopMme;

e pemarh 3aJa4d Ha JOKA3aTEIbCTBO MATEMAaTUYECKUX OTHOIIEHHM W HAXO0XKJICHUE T€OMETPUYECKUX
BEJINYHH;

® [PUMEHATH NPOTrPaMMHBIE CPEIACTBA U DIJIEKTPOHHO-KOMMYHMKALMOHHBIE CUCTEMBI IPU PELIEHUU
CTEPEOMETPUUECKUX 3a/1a4;

® [PHUMEHATH MOJYYEHHbIE 3HAHHS Ha MPAKTUKE: CPABHUBATh, AHAIM3UPOBATH U OLECHHUBATH PEabHbIE
CUTyalluW, TPUMEHSATh W3YYEHHbIC TMOHATHS, TEOPEMbI, CBOWCTBA B TMPOLECCE TOUCKA PEHICHUS
MaTeMaTHU4ecKu cPOopMYyITUPOBAHHOMN MPOOIEMBI, MOJIETHPOBATh PEabHbIE CUTYAIlMU Ha SI3bIKE TEOMETPHH,
MCCIIEIOBATh TOCTPOCHHBIE MOJIENIA C HCMHOJIb30BAHUEM TI'€OMETPUUYECKUX TOHSATUM M TEOpeM, ammapara
anreOpsbl, pemaTh IPaKTHYECKUE 3a]]a41, CBA3aHHbIE C HAXOKICHUEM FeOMETPHUECKUX BEIUYUH;

® UMETh MPEACTABICHUS 00 OCHOBHBIX JTallax Pa3BUTHUS T€OMETPUHU KaK COCTaBHOM yacTu (yHIaMEHTa
Pa3BUTHS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoJsimyecTBo yacoB

N HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbl Kont I JJEKTPOHHbIE (LHPPOBHIC)

n/n Bcero POJBHBIC | LIPAKTHACCKHE | oG5ha30BaTebHbIE pecypebl
padoThI padoThI

1 | BBenenue B cTepeOMETPUIO 23 1

2 | BzaumHOE pacroyioxeHue MPsIMbIX B IIPOCTPAHCTBE 6 1

3  INapamnenbHOCTh NPSMBIX H TUIOCKOCTEH B MPOCTPAHCTBE 8

4 [IeprieHAUKYIAPHOCTD NPSAMBIX U IUNIOCKOCTEH B o5

POCTPAHCTBE

5 | Yrubl u paccTosHUSA 16 1

6 | MHororpaHHUKH 7 1

7 | BeKTOphI B MPOCTPAHCTBE 12

8 | IloTopeHue, 0000IICHUE ¥ CHCTEMAaTH3allUsl 3HAHUT 5 2
OO11ee KOJIMYECTBO YacOB IO MPOTPaMMe 102 6 0

11 KJIACC

KosmmuecTBo yacos

Ne HaumeHoBaHue pa3iesioB H TeM MPOrpaMMbl Kour I JJICKTpOHHEIE (1HPPOBLIC)

n/n Bcero POABILIE paKTHHeCKue o0pa3oBaTe/bHbIC PeCypPChl
padoThI padoThI

1 | AHnanutudeckas reomMeTpus 15 1

2 | [loBTopenue, 06001IeHNE U cCTeMaTU3allks 3HAHUN 15 1

3 | O06BEM MHOTOrpaHHUKA 17 1

4 | Tena BpaieHust 24 1

5 | Ilnomaau moBepXHOCTH U O0BEMBI KPYTIIBIX TEJ 9 1

6 | JBwkeHHS 5 1

7 | IloBTOopenue, 0000IIEHNE U CUCTEMATHU3AINs 3HAHU I 17 2
OO11ee KOJIMYECTBO YacoB IO MPOTrpaMMe 102 8 0
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ITOYPOYHOE IIJIAHUPOBAHUE

10 KJIACC
KosimyecTBo yacoB JlaTta uzyyenus DJIEKTPOHHbIE
(V]
13‘;[ Tema ypoka Beero KonTpoabubie IIpakTuyeckue [ian.  ®axr. Oﬁp:;:)q;[;z:;:)eﬂm e
padoThI padoThI pecype
1 OcHOBHBIE IIpaBUIIa U300pAKEHUSI HA PUCYHKE TIIOCKOCTH, 1 01.09
HapauIeJIbHBIX IPSAMbIX (OTPE3KOB), CEPEANHBI OTPE3KA '
[TonsATus crepeoMeTpun: TOUKa, MpsiMasi, IIIOCKOCTb,
o | TIPOCTPAHCTBO. OcHoBHBIE NpaBUIIa U300paXKEHUs Ha 1 05.09
PHUCYHKE IJIOCKOCTH, MapajlyIebHbIX MPSMBIX (OTPE3KOB), '
CepeIMHbI OTpe3Ka
3 [onsaTus: nepecekarommecs MIOCKOCTH, MEPECEKAIOIIUECS 1 06.09
npsiMasi ¥ MII0CKOCTh; MOTYIPOCTPAHCTBO
4 [onsaTus: nepecekarommecs MIOCKOCTH, MEPECEKAIOIIUECS 1 07.09
npsiMasi ¥ MII0CKOCTh; MOTYIPOCTPAHCTBO
5 MHororpaHHuKH, U300pakeHUE MPOCTEUITNX 1 12.09
IPOCTPAHCTBEHHBIX (DUTYp, HECYILIECTBYIOLINX O0BEKTOB '
5 MHororpaHHMKH, H300pa’keHre IPOCTEUIINX 1 13.09
IPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOIINUX O0BEKTOB '
7 | AKCHOMBI CTEPEOMETPHH U MIEPBBIE CIEICTBUS U3 HUX 1 14.09
8 | AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIEACTBUS U3 HUX 1 19.09
AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIIEACTBUS U3 HUX.
9  Croco6bI 3a1aHUS MIPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE. 1 20.09
O003Ha4eHUS PSIMBIX U TUIOCKOCTEH
N3006pakenue ceueHuit mupamMuisl, Kyoa v IpU3Mbl,
10 | KOTOpHIE MPOXOAAT Hepes nx pédpa. 300paxenue 1 21.09
nepeceyeHus MoJIyuYeHHbIX IUI0cKocTel. PackpamBanue
MIOCTPOCHHBIX CEUCHHUH Pa3HBIMH IIBETAMH
N306paxkenne ceyeHuit nmupamuibl, Kyoa v Mpu3Msl,
11 | KOTOpbIE MPOXOAST Hepes ux pédpa. N3o0paxenue 1 26.09

MepeceueHMs MOTYYEHHBIX IIOCKOCTE. PackpammBanme
IIOCTPOEHHBIX CEUEHUI Pa3HBIMU LIBETAMU

11



12

N3o00paxkenne ceueHuit mupamMuibl, Kyoa v MPU3MBI,
KOTOpBIE TPOXOAT uepe3 ux péopa. M3obpaxenue
MEPECEUCHUS MTOTYUYEHHBIX INIOCKOCTEN. PackpalBanue
MIOCTPOEHHBIX CEYEHU Pa3HbIMU LIBETAMHU

27.09

13

N300pakeHre ceueHui MMpaMuIbl, Kyoa U IIPU3MBI,
KOTOpbIE TPOXOAST uepe3 ux péopa. M3obpaxenue
nepeceueHs MOJIy4YeHHBIX TUIOCKoCTel. PackpamBanue
IMOCTPOCHHBIX ceueHuu Ppa3HbIMHU LIBETAMU

28.09

14

Mertoa cne0B Ul NOCTPOCHUS CEUEHUI

03.10

15

Mertop crenoB aiis noctpoenust ceueHuid. CBoiicTBa
nepecedeHu i MPSMBIX U IITOCKOCTEN

04.10

16

Mertop crenoB s noctTpoenus ceuenuid. CBoiicTBa
nepecedeHu i MPSMBIX U IITOCKOCTEN

05.10

17

[TocTpoenue cedenuit B mupamuzie, Kyoe mo TpéM ToukaM Ha
pé6pax. Co3manne BBIHOCHBIX YEPTEKEH U 3aITUCH I1aroB
MIOCTPOCHHSI

10.10

18

[TocTpoenue cedenuit B mupamuzie, Kyoe 1mo TpéM ToukaM Ha
pé6pax. Co3manne BHIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
MIOCTPOCHHSI

11.10

19

[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM ToUKaM Ha
pé6pax. Co3maHne BBIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
MOCTPOCHHUS

12.10

20

[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM ToOUKaM Ha
pé6pax. Co3maHne BBIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
MOCTPOCHHUS

17.10

21

22

[ToBTOpenue nnanumerpun: Teopema o
MPOMOPIMOHAIBHBIX OoTpe3kax. [logobue TpeyroibHUKOB
IToBTopenue nnanumerpun: Teopema Menenas. Pacuers! B
CEUYEHHUSIX Ha BBIHOCHBIX uepTexkax. ctopus pa3BUTHS
IJIAHUMETPUU U CTEPEOMETPUHU

18.10

19.10

23

KonTtponbHas padora "Akcuomsl crepeomerpun. Ceuenus"

24.10

24

B3anmHoe pacnionoxeHue npsAMbIX B IPOCTPAHCTBE.
CxkpemmBaromuecs npsiMblie. [I[pu3Haku CKpemmuBarOnuxcs

25.10
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npsiMbIX. [TapamienbHble IpsiMble B IPOCTPAHCTBE

25

Teopema o CylIECTBOBAaHMM U €AMHCTBEHHOCTH NPSIMOM
napasuieibHON JaHHOM MPSIMOM, MPOXOIAIICH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIEH Ha JaHHOU npsaMoi. Jlemma o
MepeCceYeHUH MapalIeNIbHBIX MPSIMBIX IIOCKOCTHIO

26.10

26

[TapamnensHOCTh TpeX NpsMbIX. Teopema o TpEx
napajuieIbHbIX MPSAMbIX. TeopeMa 0 CKpenMBatomMnXCs
PSIMBIX

07.11

27

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA
[apaJuIeJIbHOrO NMPOEeKTHpoBaHUs. M300paskeHne pa3HbIx
¢buryp B napajienbHON NPOSKIIUU

08.11

28

LlenTpanbHas npoekuus. Yros ¢ COHaNnpaBIE€HHBIMU
CTOPOHAMU. YTOJI MEXAY NPIMBIMU

09.11

29

30

3aauy Ha J0Ka3aTeIbCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C
PAaCIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

[ToHsTHA: MapaJEenTbHOCTh NPSIMOM U TIJIOCKOCTHU B
npoctpaHcTie. [Ipu3Hak napamiebHOCTH MPSAMON U
miockoct. CBOMCTBA MapaJIEILHOCTH MPSAMOU U
IUIOCKOCTH

1411

15.11

31

I'eomeTpuueckne 3aaun Ha BEIYUCIICHUE U 10KA3aTEIbCTBO,
CBSI3aHHBIE C MAPAJIJIEIbHOCTBIO MPSIMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

16.11

32

[TocTpoenue ceueHust, MPOXOIALIETO YEPE3 TaHHYIO
IIPSMYIO Ha YEPTEkKe U NapaIEIbHOTO IPYTrOM IPsIMOA.
Pacuér oTHOLIECHUH

21.11

33

[TapannensHas mpoekius, TPUMEHEHUE I TOCTPOCHUS
cedyeHuit kyoa u nmapamienenumnena. CBoicTBa
napasuieNienunea u Ipu3Mbl

2211

34

[TapamensHble uiockocTH. [Ipu3HaKy napanenbHOCTH
JIBYX IIJIOCKOCTEU

23.11

35

TeopeMa 0 mapanienbHOCTU U €IUHCTBEHHOCTHU TIIOCKOCTH,
MIPOXO/ISIIEH Yepe3 TOUKY, He TPUHAIJICIKAITYIO TaHHOU
IUIOCKOCTH U CJIEACTBUS U3 HEE

28.11
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CBolicTBa napajuIeabHbIX INIOCKOCTEN: O MapaIEIbHOCTH

36 | TpSIMBIX TIEPECEUCHHUsI TIPU TTEPECCUCHHUH IBYX 1 29.11
napajieNIbHBIX MJIOCKOCTEH TPEThen
CBoiicTBa mapaieNbHBIX MIOCKOCTEN: 00 OTpe3Kax

37 | TAPAUICITBHBIX MPAMBIX, 3aKIIOUEHHBIX MEHKTY ) 1 3011
napayieIbHBIMU TIOCKOCTSIMU; O TIEPECEUEHUH MPSIMOH C
JIBYMs TapaJlIeJIbHBIMU ITJIOCKOCTSIMU

38 | IloTopenue: Teopema Iludaropa Ha mI0CKOCTH 1 05.12

39 [ToBTOpEHME: TPUTOHOMETPUS IPSIMOYTOJIBHOTO 1 06.12
TPEYroJbHUKA

40 | CaoiicTBa Ky0a U psIMOYTOJILHOIO Napaljiesienunea 1 07.12

a1 Bebruucnienue e OTpe3KOB B KyOe U MPSIMOYTOJIbHOM 1 1212
napaiesienumne e

42 [IepnieHAUKyYIAPHOCTH nps[MofI u 1iockoctu. [IpusnHak 1 13.12
HEepIEHIUKYJIIPHOCTH IPSIMOI U IIIOCKOCTH

43 [leprieHAUKYISAPHOCTH HpHMOfI U mockocTu. [lpusnak 1 14.12
NEePIEHANKYIISIPHOCTH MPSIMOI M TUIOCKOCTH
Teopema 0 CyIIeCTBOBaHUU U €MHCTBEHHOCTH MPSIMOHA,

44 | mpoxoasiei yepe3 TOUKY MPOCTPAHCTBA U 1 19.12
NEePIEHINKYISIPHOH K IIIOCKOCTH

45 [TnockocTH M epIEeHANKYISIPHBIE UM TIPSIMBIE B 1 2012
MHOT'OI'paHHHKaX

16 [TnockocTH M epIEeHANKYISIPHBIE UM TIPSIMBIE B 1 2112
MHOT'OI'paHHHKaX

47 [epnienaukynsap u HakinoHHast. [Toctpoenue 1 26.12
NEepIEHINKYIISIpa U3 TOYKU Ha MPSIMYIO

48 [Neprienaukynsap u HaknoHHast. [Toctpoenne 1 27 12
NEepIEeHIMKYIISpa U3 TOYKU Ha MPSIMYIO

49 | Teopema o Tpéx meprneHAuKymnspax (mpsimasi 1 oOpaTHasi) 1 28.12

50 | Teopema o Tpé€x nmepreHAUKYIsApax (mpsiMas U oOpaTHast) 1 09.01

51 | VYroa Mexay CKpemMBaroIMMHCS MPSIMbIMU 1 10.01

52 [Mouck nmeprneHANKYISIPHBIX MPSIMBIX C TIOMOIIHIO 1 11.01

MNEPNCHAUKYJIAPHBIX IIOCKOCTEH
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53 | OpToroHanpHOE MPOCKTHUPOBAHHE 16.01

54 [TocTpoenue ceuenuii kyoa, MpU3Mbl, IPaBUIbHOMN 1701
IIMPAMHUJIBI ¢ TOMOLIBK) OPTOrOHAIBHOW IPOEKIIUU '

55 [TocTpoenue ceueHuit kyda, MPU3MBbI, MPABUILHOMN 18.01
IIUPAMHU/JIBI ¢ TOMOUIBI OPTOrOHAJIBHOW IPOEKIIUU '

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIIBHO MJIOCKOCTH. 2301
[110CKOCTH CHMMETPHI1 B MHOTOI'PaHHUKAX '

57 [Tpu3Hak nepneHIUKYIIPHOCTU IPSIMOM U INIOCKOCTU KaK 2401
CJICJICTBHC CUMMCTPHH '

58 [IpaBuiibHBIE MHOTOTPpaHHUKH. PacyéT paccTosiHuii ot 2501
TOYKH 0 IIOCKOCTH '

59 [IpaBuiibHBIE MHOTOTpaHHMKHU. Pacy€r paccTosiHuil OT 30.01
TOYKH JI0 INIOCKOCTU '

60 CriocoObl OIyCTUTb MEPIEHAUKYIIAPBI: CAMMETPHUS, CIIBUT 31.01
TOYKH 110 MApaJUICIbHON IPSIMOM '

61 CnBur no HenapasieabHON MPSIMON, U3MEHEHUE 01.02
pacCTOSTHUI '

62 KonTtponbHas pabora "B3anmHoe pacrioyiokeHue MpsiMbIX U 06.02
MJIOCKOCTEH B MpocTpaHcTBe" '
[ToBTOpEHME: Yroa MeKay NPSIMBIMU Ha MNIOCKOCTH,

63 | TpUrOHOMETpHS B IIPOU3BOJIBHOM TPEYTOJILHUKE, TeOpeMa 07.02
KOCHHYCOB

64 [ToBTOpEHME: Yroa MKy CKPEIUBAOIIUMHUCS IPSIMBIMU B 08.02
MIPOCTPAHCTBE '

65 ['eomeTpuueckre METO bl BHIYUCICHUS YIila MEXY 13.02
IPSIMBIMU B MHOTOTPaHHHMKaX

66 JIByrpanssiii yroa. CBOMCTBO JIMHEWHBIX YIJIOB 14.02
JIBYTPaHHOTO yIia '

67 [IepnenaukynspHsble 10cKOCTH. CBONCTBA B3aUMHO 15.02
NEPNEHIUKYIISPHBIX MNIOCKOCTEN '
[Ipu3Hak nepneHIuKyISIPHOCTH MJIOCKOCTEH; TeopeMa o

68 | mpsAMoii mepecedeHus IByX IIIOCKOCTEH 20.02

NEPIEHANKYIISIPHBIX TPEThE! IIIOCKOCTH
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[IpsiMoyronbpHBIN Mapauienenumnen; Kyo; u3MepeHus,

69 . 1 21.02
CBOMCTBA MPSIMOYT'OJLHOIO Napajljiesienune a

70 Teopema o AMArOHAN NPAMOYTONHOTO Napauenenumesa 1 2902
U CIIeJICTBUE U3 HEeE

71 CrepeomeTpuyecKie U IPUKIIaIHbIC 33a4H, CBA3aHHBIE CO 1 9702
B3aMMHBIM PACIOJI0KEHHUEM MPSMBIX U IIIOCKOCTH

79 [ToBTOpEHME: CKpeIMBaIOIIUECs IPsAMBIE, TapajlieIbHbIe 1 28.02
IUIOCKOCTH B CTAHIAPTHBIX MHOTOTPAHHUKAX
[apa mapayienbHbIX MIOCKOCTEH HAa CKPELUBAOIINXCS

73 | TPSIMBIX, PACCTOSIHHE MEXK/Ty CKPEIIMBAIOITAMUCS TPSIMBIMH 1 29.02
B IIPOCTBIX CUTYaLUsAX

74 PaCCTOfIHI/Ie OT TOYKH J10 IIJIOCKOCTHU, PACCTOSIHUE OT 1 05.03
PSIMOM 10 TUIOCKOCTH

75 BrrunciieHue paccTOSHUN MEXIY CerIIII/IlEaIOHII/IMI/ICH 1 06.03
IPSMBIMU C IOMOUIbIO MEPIEHIUKYISIPHON MIIOCKOCTH
TpéxrpanHblil yroi, HEPaBEHCTBA JJIsl TPEXTPAHHBIX YTJIOB.

76 | Teopema ITudaropa, TeopeMbl KOCHHYCOB U CHHYCOB IS 1 07.03
TPEXTPAHHOTO yria

77 DeMeHThI chepruuecKoil reOMeTpUu: reo1e3nYeCKUe JINHUU 1 1203
Ha 3emiie

78 | KontpomnbHas padora "Yriabsl u paccTosHUS" 1 13.03

79 | Cuctemaru3zanys 3HaHuH "MHOTOTpaHHUK U €r0 JIEeMEHTHI" 1 14.03

80 | IMupamupaa. Buasl nupamun. [IpaBunsHas nupamuaa 1 19.03

81 IIpusma. Ilpamas u HaknoHHas npusMsl. [IpaBuibHas 1 20.03
npu3Ma

82 [Ipssmoit napaienenunes, NpsMOoyroIbHbIN 1 21.03
napaujenenunes, Kyo

83 | Beimykible MHOrorpanHuku. Teopema Diinepa 1 02.04

84 Brinykiible MHOrorpanHuku. Teopema Ditiepa. 1 03.04
[IpaBusIbHBIE U TOTYNPABUIIBHBIE MHOTOTPAHHUKHU

85 | KonrposbHas padora "MHororpaHHuku" 1 04.04

86 | IloHsiTHe BEKTOpa Ha MJIOCKOCTU M B IPOCTPAHCTBE 1 09.04
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87 | CymMa BEKTOpOB 1 10.04
88 | Pa3HOCTH BEeKTOPOB 1 11.04
89 | IlIpaBuio napamienenumnena 1 16.04
90 | YMHOXXEHHE BEKTOpa Ha YHCIIO 1 17.04
91 Paznoxenne BEKTOpA 110 0a3ucy TpEéx BEKTOPOB, HE 1 18.04
JISKAIIUX B OJTHOM TUIOCKOCTH

92 | CkansipHoe pOM3BEACHUE 1 23.04
93 | Beruncnenue yria Mexy BEKTOpAaMH B TPOCTPAHCTBE 1 24.04
94 | Tpocreiinme 3a/1a4¥ ¢ BEKTOPAMH 1 25.04
95 | [Ipocreiimue 3a1a4u ¢ BEKTOPAMH 1 - 30.04
96 | [Ipocreiimue 3a1a4u ¢ BEKTOPAMH 1 - 02.05
97 | Ilpocretinue 3a1a4u ¢ BEKTOPaMHU 1 07.05
98 | O000IEeH e U cucTEMATA3AINS 3HAHUHA 1 08.05
99 | O0001EeH e U cucTEMATA3AINS 3HAHUHA 1 14.05
100 ' Uroropast KOHTpOJbHAs paboTa 1 15.05
101 Hroroas KOHTpOJbHAs paboTa 1 16.05
102 | O0o061IeHNE U cUCTEMATU3ALMS 3HAHUIN 1 21.05
OO611ee KOJIMYECTBO YacoB MO MporpaMmme 102
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