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HOACHUTEJIBHASA 3AIIUCKA

['eometpus siBisieTcsl OAHUM K3 0A30BBIX KypCOB Ha YpOBHE CpEIHEro oOuiero oOpa3oBaHUs, TaK KaK 0OecreuuBaeT
BO3MOKHOCTh U3Y4€HHUS AUCLUUIUIMH €CTECTBEHHO-HAYYHON HAIMPAaBICHHOCTH M MPEIMETOB TyMaHUTapHOTro ukia. [lockombky
JIOTHYECKOE MBIIUICHHE, (POpMHUPYyEeMOe TP U3YYCHHH OOYYarOIMIMMHUCS MOHSATHIHBIX OCHOB T€OMETPHUH, MPHU JAOKA3aTEIbCTBE
TEOpEM M TOCTPOCHHUH IEMOYKH JIOTUYECKUX YTBEPKACHHUN MPH PEIICHHH T€OMETPUYECKUX 3a/lad, YMEHHE BBIABUTATh U
OTIPOBEPraTh TUIMOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MPH PEUICHHH 33/Jad €CTeCTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTHU
bu3nUecKux 3aaay.

[lenp ocBoeHUs mporpamMMmbl ydaeOHOro kypca «l'eomeTpus» Ha yriayOJIEHHOM YpPOBHE — pa3BUTHE WHAMBHUIYATbHBIX
CHOCOOHOCTEH O00yJaromuXxcsi NpH H3YYEeHHUH TEOMETPHH, KaK COCTaBISIONIEH mpeaMeTHoW obnmactm «MaremaTuka u
uHpOopMaTHKa» yepe3 o0ecrevyeHrne BO3MOKHOCTH MPUOOPETEHUSI i UCTIONB30BaHUs 0oJiee TITyOOKHX FreOMETPUYECKUX 3HAHHM
U JIeUCTBUH, crieln(DUIHBIX TEOMETPHH, U HEOOXOIUMBIX JJIS YCIENTHOTO MPO(eCCHOHATBHOTO 00pa30BaHMS, CBS3AHHOTO C
MCTIOIh30BAaHHEM MaTEMATHKH.

[lpuopuTeTHRIMH 3aja4aMH Kypca TEOMETPUU Ha YIIIYyOJEHHOM YpOBHE, PACIIUPSIONIMMUA M YCHIMBAIOIIUMHU KYypC
0a30BOT0 YPOBHSI, SBJISIIOTCS:

paciiipeHne MPeACTaBICHUsI O TeOMETPUU KaK YacTH MHUPOBOH KyIbTypbl M ()OPMHUPOBAHWE OCO3HAHHS B3aUMOCBSI3U
reOMETPUH C OKPYKAIOLIUM MUPOM;

(opMupoBaHHE NPEICTABICHUS O MPOCTPAHCTBEHHBIX (UI'ypaX KaK O BaKHEHIIMX MaTeMaTUYECKUX MOJEIAX,
MO3BOJISIOLIMX ONMCHIBATh U M3y4YaThb Pa3HbIC SIBICHUS OKPY)KAIOIIEro MHUpa, 3HAHUE IMOHATHMHOTO ammapara Mo paszieiy
«CTepeoMeTpusi» yaeOHOTo Kypca reOMETpHH;

(opMupoBaHUE YMEHUS BJIaJ€Th OCHOBHBIMH MOHATHSIMH O MPOCTPAHCTBEHHBIX (PUIypax W UX OCHOBHBIMHM CBOMCTBaMH,
3HaHue TeopeM, (GOpMysl M YMEHHE HUX NPUMEHSATh, YMEHHs JIOKa3bIBaTh TEOPEMbl M HAXOAUTh HECTaHIApPTHBIE CIIOCOOBI
peleHus 3ajay;

(GopMupoBaHUE yMEHMs pacllo3HaBaTh Ha YEPTEKaX, MOJAEISAX U B peaJbHOM MHUPE MHOTOTPaHHHMKHM U Tejla BpallleHus,
KOHCTPYHPOBATh FT€OMETPUUECKHE MOEIIH;

(GopMupoBaHHE MOHMMAHUS BO3MOKHOCTH aKCHOMAaTHUYECKOrO MOCTPOCHHS MaTeMaTHYeCKUX Teopuid, (HOpMHUpOBaHUE
MOHMMAaHUS POJIM aKCHOMATUKU IPU MIPOBEJICHUH PACCyKACHUIA;

(GopMupoBaHuEe yMEHUS BIaJE€Th METOJAaMHU JOKAa3aTebCTB U AJITOPUTMOB PEILIEHUS, YMEHUS UX NMPUMEHSTh, IPOBOAUTD
JI0Ka3aTeNbHbIE PACCYXACHHUA B XOJI€ PEIICHUS CTePEOMETPUYECKHX 3aJad M 3a4ad C HPAKTUYECKUM COJEp’KaHUEM,
dbopMupoBaHuE MPEICTaBICHUS O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MPU OOOCHOBAaHMM MAaTEeMAaTHYECKHX YTBEPKICHHUHM U posn
aKCMOMATHKH B TPOBEJICHUU I€TyKTUBHBIX PACCYKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME HHTEIIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH oOyuaromuxcs, MO3HABaTEIbHON
aKTUBHOCTH, UCCIIEAOBATEIBCKUX YMEHHH, KPUTUYHOCTH MBIIJICHUS, HHTEPECA K U3yUYEHUIO TCOMETPHH;



dopmupoBanue (HYHKIMOHATBHON TPAMOTHOCTH, pPEJIEBAHTHON TEOMETPUU: YMEHHS paclo3HaBaTh MPOSBICHHUS
rE€OMETPUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEaNbHBIX JKU3HEHHBIX CUTYallUAX W TPU U3YUYEHUU APYTUX
y4eOHBIX NPEIMETOB, MPOSBIEHUS 3aBUCHUMOCTEN M 3aKOHOMEPHOCTEH, MOAECIUPOBAHUS PEATbHBIX CUTYalUl, HUCCIIEOBaHUS
MOCTPOEHHBIX MOJIeNIEN, MHTEPIPETALUU MOJIYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMM COJIEp)KATEIIbHBIMU JUHUSIMH yueOHoro kypca «l'eometpusi» B 10—11 knaccax ssistorcs: «lIpsmble u
IUIOCKOCTH B TIPOCTPaHCTBE», «MHOTrorpaHHUKN», «Tena Bpamenus», «BeKTopsl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «JBIKEHUS
B [IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATHUSAMU», PEICBAHTHBIMM T€OMETPUU Ha
yriay0nénHom ypoBHe oOyuenus B 10—11 kmaccax, OTHOCHUTCS KO BCE€M COJEpKaTeIbHbIM JMHUSAM Y4eOHOTro Kypca, a
dbopMHpoBaHUE JOTMYECKUX YMEHHM pacrpesenseTcss He TOJIbKO MO COJAEp)KAaTeNbHbIM JUHUSAM, HO M 1O rojaM OoO0y4YeHUs.
Copepxanue oOpa3oBaHuUsl, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHHus dDenepasibHON paboyelt Mmporpammel,
pactpenenéHHBIM IO ToAaM OOydYeHUs, CTPYKTYPUPOBAHO TaKMM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPHUHIIMITAAIHHBIM
BOMpocaM oOyyarouuecs: o0paraiuch HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BATh OBJIAJICHUE TEOMETPUUECKUMHU MMOHATUSIMHU
M HaBBIKAMH TOCJIEIOBATEIBHO U MOCTYMNATENbHO, C COOIOIEHUEM MPHUHIIUIA MTPEEeMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B
OOlIyI0 CHCTEMY TE€OMETPUYECKHUX MPEJACTABICHUIA OOydYalomMXCcs, pacuupsiss W yrayonss e€, oOpasys MpouHbIe
MHO>KE€CTBEHHbBIE CBS3H.

[lepexoa kK U3y4EHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3narh ycnoBusi s AuddepeHnnanuu oOydeHHs, MOCTPOCHHS] HWHAMBHUAYAJIbHBIX OO0pPa30BATENbHBIX MPOrPAMM,
o0ecreyuTh yriryoinEHHOE U3yueHHe TeOMETPUH KaK COCTaBIISONIeH yueOHOro mpeameTa «MaremaTuka;,

MOJATOTOBUTH OOYYaKOIMMUXCS K MPOJOJDKCHUIO H3YUYEHHUS MaTeMaTHKH ¢ y4€ToMm BbIOOpa Oyaymied mnpodeccuu,
obecrieurBasi MPEeeMCTBEHHOCTh MEXTy OOIIMM U TTpodeccroHaIbHBIM 00pa30BaHUEM.

Ha m3ydenue yuebnoro kypca «I'eomerpus» Ha yriny06iaéaHoM ypoBHe oTBogautTcs 204 gaca: B 10 kmacce — 102 gaca (3
yaca B Hefento), B 11 kimacce — 102 yaca (3 yaca B HEAEMIO).

COILEPKAHUE OBYUEHUASA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B MMPOCTPAHCTBE

OcHOBHBIC TOHSATHS CTEepeoMeTpuu. Toduka, mpsMasi, IUIOCKOCTh, MPOCTpaHCTBO. l[loHATHE 00 aKcCHMOMaTHYECKOM
MOCTPOCHUH CTEPEOMETPUU: AKCHOMbBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX.

B3anmHOe pacrnoniokeHre MNpSAMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECs, MapajlielibHble U CKPEUIMBAIONIUECS MpPsSMBbIE.
[Ipu3Haku ckpemmBarmuxcs OpsmbiX. [lapamienbHOCTh NPAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE: MapajielibHble MPsSMbIE B
MPOCTPAHCTBE, MAPAJJIEIBHOCTh TPEX MNPSAMBIX, NapalIeNbHOCTh NPSAMOM M IIocKocTh. [lapamnenbHoe W I1EHTpalibHOE
MPOEKTUpOBaHKe, u3o0paxkeHue @uryp. OCHOBHBIE CBOWCTBA MapajUIEbHOTO MpoeKTHupoBaHus. M300paxenue ¢uryp B



[apajuIeIbHOW IPOEKUMHU. YTJbl C COHAIPABICHHBIMU CTOPOHAMH, YTOJ MEXKIY IMPSAMBIMHU B IpocTpaHCcTBe. [lapamienbHOCTD
IJIOCKOCTEN: MapajuielibHble IIOCKOCTH, CBOMCTBA MapajuleNIbHbIX IUlocKocTel. [IpocTeiiime npocTpaHcTBEHHBIE (UTYphI Ha
IJIOCKOCTH: TETPA’Ap, MapaJIENEeUIE], TOCTPOCHUE CEYCHH.

[TeprieHAUKYISIPHOCTh MPSIMOM U TUIOCKOCTH: MEPIEHAUKYJISAPHBIE MPSMbIE B MPOCTPAHCTBE, MPSIMbIC MapajuieyibHbIE U
NEePIECHAUKYIAPHbIE K TJIOCKOCTH, TMPU3HAK MEPHNEHAUKYISIPHOCTH TMPSIMOM M  IUJIOCKOCTH, TEOpeMa O MOpsiMOU
MEPIEHNKYJIPHON TUIOCKOCTH. OpPTOrOHAIBHOE MPOEKTUpPOBaHUE. [IepreHINKYIIAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH 1O
IJIOCKOCTH, PAaCCTOSIHUE OT MPAMOW A0 IJIOCKOCTH, MPOEKUMsT (PUrypbl HA IJIOCKOCTh. [lepneHauKyIsIpHOCTh IUIOCKOCTEH:
MIPU3HAK MEPIIEHIUKYISIPHOCTH JIBYX IJIOCKOCTEN. Teopema o TpEX MeprneHIuKyIsApax.

Yrael B IPOCTPAHCTBE: Yrojd MEXAY NPSAMON M IJIOCKOCTBHIO, JIBYTPAHHBIM YTOJI, JIMHEWHBIM YTroJl JABYIPAHHOTO YTJIA.
TpéxrpanHpiii © MHOrorpanabie yriibl. CBOMCTBAa IMJIOCKHX YIJIOB MHOrOrpaHHOro yria. CBOMCTBAa MJIOCKUX U JIBYTPaHHBIX
YIJI0B TPEXTPAHHOrO yria. TeopeMbl KOCHHYCOB M CUHYCOB JIJIsl TPEXTPAHHOTO yria.

MHororpaHHuKH

Buasl MHOrorpaHHuUKOB, pa3BEpPTKa MHOrorpaHHuka. Ilpusma: n-yronpHas mnpu3Mma, NpsMas W HAKJIOHHAS MPU3MBI,
OOKOBasi M MOJHAs MOBEPXHOCTh Mpu3MbI. [lapannenenunen, mpsMOYTroJdbHBIN Mapasiesenurne] u ero cBoiictBa. Kparuaiinme
NyTH Ha MOBEPXHOCTU MHOrorpaHHuka. Teopema Oinepa. IIpoctpanctBennas teopema [ludaropa. Ilupamuna: n-yrompHas
nUpaMuia, mpaBuibHas U yceu€HHas nupamujbl. ColicTBa péOep M OOKOBBIX IpaHel MpaBWIIbHOW mupaMujbl. [IpaBuiibHbIE
MHOT'OTPAaHHUKU: IPaBWJIbHAS IIPU3Ma U IPaBWIbHAs IMpaMUa, IIPaBUIIbHAsI TPEYTOJIbHAS TUPAMUIA U NIPABUIIbHBIN TETPAdID,
ky0. [IpeacTaBienue o mpaBUIbLHBIX MHOTOTPAHHUKAX: OKTAdIP, TOACKASAP U UKOCAIP.

Brrunciienne »1€MEHTOB MHOTOTPAHHHKOB: pE&Opa, nuaroHaiu, yriael. [lmomans OOKOBOM MOBEPXHOCTH W TOJHOMN
MMOBEPXHOCTH TPSIMOM IPHU3MBI, IIJIOMIA b OCHOBAaHHM, TeopeMa 0 OOKOBON MOBEPXHOCTH IpsiMoi mpu3Mbl. [lnomans 60KoBOM
IIOBEPXHOCTH U ITIOBEPXHOCTHU PABWIBHOM MUPAMUJIBI, TEOPEMA O IJIOIIAAN YCEYEHHOW TUPaAMHU/IBI.

CummMmeTpusi B NOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUM NPAaBUIbHBIX MHOTOrpaHHUKOB. CHMMETpHsS B MPaBHIBHOM
MHOT'OI'PaHHUKE: CUMMETPUS MMapAJUICIICIIUIIE1a, CAMMETPUS IPABUIIBHBIX IIPU3M, CHMMETPHUS IPAaBUJIBHOM NTUPAMUBI.

BeKkTOpBI 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI KOJJIMHEAPHBIE,
COHAIIPABJICHHBIE W MPOTHUBOIIOJI0KHO HAIPABJIEHHBIE BEKTOpPbI. PaBEeHCTBO BEKTOpPOB. J[€HMCTBUS C BEKTOPAMU: CIIOKECHUE U
BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKUX BEKTOPOB, YMHOKEHUE BEKTOpa Ha uncio. CBoiicTBa ciiokeHus: BeKTopoB. CBoMCTBa
YMHOKEHUSI BEKTOpa Ha uucio. [loHsTthe xomruianapHbele BeKTOpbl. [Ipu3Hak koMIutaHapHOCTHM TpPEX BEKTOpPOB. IIpaBuio
napajuienenunena. lTeopemMa O pas3jloKEeHHM BEKTOpa IO TPEM HEKOMIUIAaHApHBIM BeKkTopam. IIpsmoyronpHas cucrema
KoopauHaT B mpoctpaHcTBe. KoopauHatel Bektopa. CBsizb MEXIYy KOOpJAWHATAMU BEKTOpa M KOOPJIUHATAMHU TOYEK. YTOJ
Mexky BekTopaMu. CKaJISIpHOE MPOU3BEAECHUE BEKTOPOB.

11 KJIACC
Tesa Bpamenust



[loHATHSA: UMIMHApPUYECKAs MOBEPXHOCTb, KOHHMYECKAash MOBEPXHOCThb, CQepuyecKas I[OBEPXHOCTb, 0Opasyrolue
noBepxHocTeil. Tema BpalieHus: UWIMHApP, KOHYC, YCEUEHHBbI KOHYC, c(epa, map. B3aumHoe pacmnonoxenue cdepsl U
IJIOCKOCTH, KacaTeiabHas IUIOCKOCTh K cepe. M300paxenue Ten BpallleHHs] HAa MJIOCKOCTH. Pa3BEpTka muIMHIpa U KOHYCA.
Cummetpus cepsl  1mapa.

O6BEM. OcHOBHBIE CBOMCTBA 00HEMOB Tell. TeopeMa 00 00bEME PAMOYTOIBHOTO MapalijieienuInea U CIeACTBUS U3 Hee.
O0bEM NpAMON M HAKIIOHHOW MPU3MBI, [IMIIMH]IPA, TUPaMHIbl U KOHyca. O0BEM 111apa U 1apoBOro CETMEHTA.

KoMOuHanmm Tten BpauieHuss U MHOrorpaHHukoB. llpu3ma, BnMcaHHas B LWIMHApP, OMHMCAHHAS OKOJO UWJIMHApA.
[lepeceuenue cdeprl U mapa c miockocTeio. Kacanue mapa u cdepsl miockocThio. [loHsATHE MHOrOrpaHHMKa, OMUCAHHOTO
0KOJI0 cepbl, chephl, BNIUCAHHOW B MHOTOIPAHHUK WJIM TEJIO BPAILEHUS.

[Inomaar MOBEPXHOCTH UWIMHApPA, KOHYca, miomanb cpepbl u e€ yacted. [lomobue B mpoctpanctBe. OTHOILIEHHE
00BEMOB, IO moBepXxHOCTeN Moa00HbIX Guryp. [IpeobpazoBanue nogodus, romoteTus. Pemenue 3a1ay Ha MIOCKOCTHU C
UCITOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoenue ceueHnit MHOTOTPAaHHUKOB M TEJ BpAICHUS: CEUEHUs IIIMHApa (MapajuieibHO U NEPIEeHIUKYISPHO OCH),
ceyeHus1 KOHyca (MapaJulesibHble OCHOBAHUIO M MPOXOASIINE YEPE3 BEPIINHY), CEYEHUs 11apa, METOJbl TOCTPOEHHUS CEUEHUM:
METOJ CJIEI0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIEN MIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektopsl B mpoctpancTBe. Onepauuu HaJ BeKTOpaMH. BekTopHOoe yMHOMXkEHHE BEKTOpoB. (CBONCTBA BEKTOPHOTO
yMHOKeHus. [IpsamoyronpHas cuctemMa KoopJauHaAT B mpocTpaHcTBe. KoopauHatel BekTopa. PaznmoskeHue BekTopa mo 0asucy.
KoopanHaTHO-BEKTOPHBIN METO/ ITPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

JBH:KeHMSI B IPOCTPAHCTBE

JIBuxenus: npoctpanctBa. OtoOpaxkenus. J[Brmkenus u paBeHCTBO Quryp. OOmue cBoNCTBa ABMKEHUN. BUIbI NBH>KEHMIA:
napajyiebHbBIA TEPeHOC, IEHTpalbHAs CHUMMETpHs, 3€pKajibHas CHMMETPHsS, TOBOPOT BOKpYyr mpsimoii. I[IpeoGpazoBanus
nonoOus. [lpsmas u cdepa Ditnepa.

IJIAHUPYEMBIE PE3YJbTATBI OCBOEHUS YUYEBHOI'O KYPCA «I'EOMETPHUSA» (YIJYBJIEHHBIN
YPOBEHDb) HA YPOBHE CPE/IHET'O OBIIIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpakaaHCcKoOe BOCIMTAHHUE:

C(OPMUPOBAHHOCTh TPAXKIAHCKOW TIO3HWIMH OOYYaAOMIErocss KaK aKTUBHOTO M OTBETCTBEHHOTO WICHAa POCCUICKOTO
o0IIecTBa, MPEICTABICHHE O MAaTEeMaTHYSCKUX OCHOBaX (YHKIIMOHHPOBAHHS PAa3IMYHBIX CTPYKTYp, SBJICHUH, MPOIECIYP
IpaXkJIaHCKOTO o00mecTBa (BBIOOPHI, ONMPOCHI M JAPYroe), YMEHHE B3aWMOJCHCTBOBATh C COIMAJIbHBIMH WHCTUTYTAMHU B
COOTBETCTBHH C WX QYHKIUSAMHU U HA3HAUCHHCM;

2) NnaTpHOTHYeCKOe BOCIUTAHHE:



c(OpPMHPOBAHHOCTh POCCUMCKON Tpa)KJAHCKOM HIEHTUYHOCTH, YBAaXKEHHUS K MPOILIOMY M HACTOSILEMY POCCHICKOM
MaT€MaTUKH, LIECHHOCTHOE OTHOIIEHHME K TOCTMIKEHUAM POCCHUMCKHX MAaTEMATHUKOB M POCCHMCKONM MaTeéMaTHYECKOW IIKOJIBI,
UCIIOJIb30BaHUE 3TUX JOCTUKEHUHN B JPYTUX HayKaxX, TEXHOJIOTHUAX, CPepax IKOHOMUKU;

3) IyXOBHO-HPaBCTBEHHOE BOCIINTAHHE:

OCO3HAHHME JyXOBHBIX LIEHHOCTEH POCCHUUCKOro Hapona, cHOPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ATHYECKOIO
MOBEJICHHUSI, CBA3AHHOIO C NPAKTUYECKUM MPUMEHEHUEM JOCTHIKEHUN HAYKH U JEATEIIBHOCTHIO YYEHOT0, OCO3HAHHUE JIMYHOIO
BKJIaJla B TOCTPOEHUE YCTOMYMBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCTTUTAHME:

ACTETHUYECKOE OTHOIICHHE K MHpPY, BKIIOUas 3CTETUKY MATeMAaTHUYECKHX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEelICHHH,
paccyXIeHuH, BOCIIPUMMUYUBOCTh K MATEMAaTUYECKUM aCIIEKTaM Pa3jJuyHbIX BUJIOB UCKYCCTBA;

5) pu3uueckoe BoCIUTAHUE:

c(hOpMHPOBAHHOCTh YMEHUS MPUMEHSITh MaTeMaTUYECKUE 3HAHUS B MHTEPECax 3I0pOBOro M 0e30MacHOro odpasa >Ku3HH,
OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/I0POBBIO (30pOBOE MNHUTaHHE, COAJAHCUPOBAHHBIM PEXKHUM 3aHATHA W OT/AbIXA,
perymnsipHas ¢u3nuecKkash aKTHUBHOCTH), (PU3WYECKOE COBEPIICHCTBOBAHME TMPH 3aHITUSIX CIOPTHUBHO-030POBUTEIBHOM
NEATENBbHOCTBIO;

6) Tpy/10BOE BOCIIUTAHHE:

TOTOBHOCTh K TPYyIy, OCO3HAHHE IIEHHOCTH TPYIOJIOOUS, HWHTEpPEC K pas3audHbiM chepam mnpodeccrnoHanbHON
JEeSITENIbHOCTH, CBA3AHHBIM C MATEMATUKOMN U €€ MPUIOKEHUSIMU, YMEHUE COBEPILIATh OCO3HAHHBIN BBIOOP Oyayiiel npodeccun
U PEa30BbIBATh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTEMaTHYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TPOTSHKEHUU BCEW JKU3HHM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUHM TMPAKTHUYECKUX 3a]1a4y
MaTeMaTH4YE€CKOW HAIIPABIECHHOCTH;

7) 3K0JIOTHYEeCKOe BOCITUTAHHUE:

c(hOPMHUPOBAHHOCTh JKOJOTHYECKON KYyIbTYypbl, MOHUMAHWE BIMSHHUS COIUAIBLHO-9KOHOMHUYECKUX MPOIIECCOB Ha
COCTOSIHHE MPUPOJIHON M COIMAIBHOM CpeJibl, OCO3HAHHE TJI00ANIBHOTO XapaKTepa 3KOJOTUYECKHX MpoOJieM, OpUEHTAIUs Ha
NPUMEHEHHE MaTeMaTHYeCKUX 3HAHMM AJis pelleHus 3a7ad B 00JacTH OKpy’Kallled cpeibl, IUIAHUPOBAHUE IMOCTYIKOB M
OLIEHKHU X BO3MOYKHBIX ITOCJIEACTBUN [T OKPYKAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM
NPAaKTUKH, TOHUMaHUE MAaTeMaTUYeCKOW HayKu Kak c(epbl UYeIOBEUECKON NeATeIbHOCTH, 3TalloB €€ Pa3BUTUS U 3HAYUMOCTHU
JUISL Pa3sBUTHS LIMBUJIN3AIUH, OBJIAJICHUE SI3BIKOM MAaTEMATUKU M MAaTEMAaTUYECKOU KyJIbTYPOM KaK CPEICTBOM MO3HAHUS MUPA,
TFOTOBHOCTb OCYLIECTBIIATH IPOEKTHYIO U HCCIIEIOBATEIBCKYIO AEATEIBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDI



Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE Y4eOHbIE 1eHCTBHS

ba3oBble JIoruueckue AeicTBUS:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTHYECKUX OOBEKTOB, MOHATHUM, OTHOIICHUU MEXKIY
MOHATUAMH, (POPMYIUPOBATH OMpeJeeHUs TOHSATUHN, YCTAaHABIMBATH CYIIECTBEHHBIM MpPHU3HAK KIACCU(PUKAIIMU, OCHOBAHMS
1U1s1 0000IIEHNS U CPABHEHUS, KPUTEPUHU MTPOBOAUMOTO aHAJIN3a;

BOCIIPUHUMATh, (POPMyIUpOBaTH M MPEOOPa3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE W OTpPUIATEIbHBIC, €IUHUYHEBIE,
YacTHBIC U O0II1e, YCIOBHBIE,

BBISIBJIATH MaTeMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTHBOpeuusi B (paKkTaxX, JaHHBIX, HAOIIOJCHUIX U
YTBEPKACHUSAX, IPEJIaraTb KPUTEPUH JJIS BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHH;

JienaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKHU, JEAYKTHUBHBIX U MHIYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUN
110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSITEJILHO JTOKA3aTeIbCTBA MAaTEeMAaTHUYECKUX YTBEPKIECHUM (TPSIMbIE U OT MPOTHUBHOIO), BHICTPAUBATH
apryMEHTAINIO0, IPUBOUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKJICHHS U BBIBOJIBI,

BBIOMpATh CHOCO0 pelieHus yuyeOHOM 3anaud (CpaBHUBATh HECKOJIBKO BapHUaHTOB PEIICHHS, BBIOMpaTh Haubosee
MOJAXOASIINN C YYETOM CaMOCTOSTEHHO BBIJICICHHBIX KPUTCPUER).

ba3oBble ucciienoBaTe/ibCKue 1€MCTBHSA:

UCITIOJIB30BaTh BOIPOCHI KaK HMCCIIECIOBATEIBCKUM WHCTPYMEHT IO3HAHUS, (OPMYJIHMPOBATH BOIMPOCH], (PUKCHPYIOIIHE
IpPOTUBOpEUHE, MPOOJIEMy, YCTaHABIWBAaTh MCKOMOE M JaHHOE, (OPMHUPOBATh THUIOTE3Y, apryMEHTHPOBATh CBOKO IO3HUIIMIO,
MHEHHE;

IIPOBOJIUTh CAMOCTOSATENIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCJICAOBAaHHWE II0 YCTAHOBIICHHIO OCOOCHHOCTEH
MaTeMaTH4YEeCKOT0 00BEKTa, SIBJICHUS, MPOIIECCa, BBIIBICHHUIO 3aBUCUMOCTEH MEXIy 00hEKTaMHU, SIBJICHUSMH, MPOIECCAMU;

CaMOCTOSITEILHO (hOPMYJIHUPOBATH 00OOIIEHHUS] W BBIBOJBI IO pPe3yJbTaTaM MPOBEIEHHOTO HAOIOACHUS, UCCISTOBAHMUS,
OIICHUBAThH JIOCTOBEPHOCTD IMOJTYUYCHHBIX PE3YIbTATOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3WPOBATH BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKXKE€ BbIJABUTATh MNPEAINOJOXKEHUS O €ro pPa3BUTUM B HOBBIX
YCIIOBUSIX.

Pabora ¢ undgopmanmeii:

BBISBIIATH ACUIMTH HHPOpMAITNH, JaHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha BOIIPOC M JIJIS PEIICHUS 3aa4H;

BBIOMpaTh MHOOPMAILIMIO M3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJU3HPOBATh, CHCTEMATH3UPOBATh U HMHTEPIPETUPOBATH
nH(pOpMaNHIO pa3IMYHBIX BUI0B U (HOPM IIPEACTABICHHUS;

CTPYKTYpHPOBaTh HHGOPMAITHIO, TIPEICTABIATH €€ B pa3IMYHBIX (hOpMax, HILTIOCTPUPOBATH TpapUIecKu;

OIIEHUBATh HAAEKHOCTHh MH(DOPMAITUU IO CAMOCTOSATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBHH



OOmenue:

BOCIIPUHUMATh U (HOPMYIHUPOBATH CYXKJEHUSI B COOTBETCTBUU C YCIOBUSIMH U LIEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO
BBIpakaTh CBOIO TOYKY 3pEHUSI B YCTHBIX M TIMCbMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHUS MO XOAY PEIICHHUS 3a7ayH,
KOMMEHTUPOBATH MOJTYyYCHHBIN pe3yJIbTaT;

B X0Ji¢ 00CYX/JIeHUS 3a/7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOi TeMbl, MPOOJIeMbl, peliaeMon 3aa4u, BbICKa3bIBATh
WJey, HalleJCHHbIE Ha TOMCK pEIICHUS, COMOCTABIISITE CBOM CYXKICHUS C CYXJICHHSIMU JAPYTMX YYaCTHUKOB Juajora,
OoOHapyXUBaTh Pa3IMYUE U CXOJCTBO MO3UIUNA, B KOPPEKTHOU opme HOopMyTUPOBATH Pa3HOTIIACHSI, CBOM BO3PAXKEHNS,

IPEACTABIATh PE3yJbTaThl PEIICHU 3a/]auu, SKCIIEPUMEHTA, UCCIICIOBAHMs, TPOCKTA, CAMOCTOSATEILHO BRIOUpaTh opMat
BBICTYIUUICHUS ¢ YUETOM 3aJ1au IPE3CHTAIIMU U OCOOCHHOCTEH ayTUTOPHH.

PerynsiTuBHBIE YHHBeEpPCcAJIbHBIE YUeOHbIE AeliCTBHUS

Camoopranusanus:

COCTaBIIATh ILJIaH, AJTOPUTM pEIICHUS 3a/Jadud, BBIOMpPATh CIOCOO pEHICHHS C YYETOM HMEIOIIUXCSA PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOW WH(OPMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJbHBII HHTEJJIEKT:

BJIQJICTh HaBBIKAMU IMO3HABATEJIBHON PeQICKCUN KaK OCO3HAHUS COBEPIIACMBIX JACHCTBUH M MBICIUTEIBHBIX MPOIECCOB,
UX PE3yJIbTAaTOB, BJIAJETh CIOCOOAMH CAaMOIPOBEPKH, CAMOKOHTPOJSI Tpollecca M pe3yiibTara pENIeHHS MaTeMaTHYeCcKOu
3a1a4H;

NPeIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH NIPH PEIICHUM 3a/a4d, BHOCUTh KOPPEKTHBHI B JESATEIHHOCTH Ha
OCHOBE HOBBIX 00CTOSITENIbCTB, TaHHBIX, HAMIEHHBIX OMTUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBUE pE3yibTaTa I€IM M YCIOBUSM, OOBSICHATh NPUYHHBI JOCTH)KCHUS WJIA HEIOCTHKCHHUS
pe3yIbTaTOB JIEATEIBHOCTH, HAXOAUTh OMIMOKY, 1aBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eATEJIbHOCTh:

NIOHMMAaTh W HCIOJH30BaTh NMPEUMYINECTBa KOMaHIHOW W WHAMBUAYAJIBHOH PAaOOTHI NpU PEIICHWH yUYeOHBIX 3ajad,
MPUHUMATH II€JIb COBMECTHOW ACSATEIHHOCTH, MJIAHUPOBATH OPTaHMU3AIMI0O COBMECTHOM PabOThI, pachpenessTh BUILI padoT,
JIOTOBapHUBATHCS, 00CYXKIIaTh MPOIIECC U PE3YNIHTAT PadOThI, 00001IaTh MHEHHUSI HECKOJIBKHUX JTIOJICH;

y4acTBOBaTh B TPYNNOBBIX (popmax paboTel (0OCYXaeHUsI, OOMEH MHEHHH, «MO3TOBBIC IITYPMBI» W HHBIC), BBHITIOIHATH
CBOIO YacTh pabOThI U KOOPJUHUPOBATH CBOM JCHCTBUS C IPYTMMHU YWICHAMH KOMaH/IbI, OIIEHWBATh Ka4e€CTBO CBOETO BKJIAJa B
001Ut MPOAYKT MO KPUTEPHSIM, CHOPMYITMPOBAHHBIM yYaCTHUKAMH B3aMMOICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonny 10 kinacca oOy4daromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH OCHOBHBIMM MOHATHSIMHU CTEPEOMETPHUM MPU PEIICHUH 337a4 U MPOBEICHUH MAaTEMaTHUYECKUX
pacCyXKIeHUM;

IIPUMEHSTh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PEIIEHUU T€OMETPUUECKHX 3a]1a4;

KJ1acCU(UIMPOBATh B3aMMHOE PACIOJOKEHHE NPSIMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX M
IUIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C YyIJlaMH B IPOCTPAHCTBE: MEXKIY MPSMBIMU B IMPOCTPAHCTBE,
MEXKY NPSAMOM U IIIOCKOCTBIO;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

CBOOOJIHO pacro3HaBaTb OCHOBHBIE BHJbl MHOTOIPAHHUKOB (IIpU3Ma, MUpaAMUIA, MPSIMOYTOJbHBIA Mapaieienunen,
Ky0);

KJIaccu(UIUPOBATH MHOTOI'PAHHUKH, BIOMpasi OCHOBAHUS JIJIsl KJlacCU(UKAIUY;

CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBI3aHHBIMHU C CEUEHHEM MHOTOIPAHHUKOB IJIOCKOCTBIO;

BBIMIOJHATh MMapajuiebHOE, LEHTPAIbHOE M OpPTOTOHAIBHOE MNPOEKTUPOBAHUE (PUTYp HA IJIOCKOCTh, BBHITIOJIHATH
n300paxkeHus: pUryp Ha IIOCKOCTH;

CTPOUTHh CEYEHHUS] MHOTOTPAHHUKOB Pa3JIMYHBIMUA METOJAMH, BBINOJHATH (BBIHOCHBIE) IIJIOCKUE YEPTEHKU U3 PUCYHKOB
IPOCTBIX 00BEMHBIX (UTYpP: BUJ CBEPXY, COOKY, CHU3Y;

BBIUUCIIATH IUIOIIAU MOBEPXHOCTEH MHOTOIPaHHUKOB (IpU3Ma, MHUpaMUAa), FTEOMETPUUECKUX TN C HMPUMEHEHUEM
bopmyu;

CBOOOJIHO ONEPUPOBATh MOHATHSAMH: CHMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U IUNIOCKOCTh CUMMETPHH, LIEHTP, OCh U
IUIOCKOCTh CUMMETPUHU (UTYPBI;

cBOOO/IHO ONEPUPOBATh MOHATHIMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpJAUHATaM B IPOCTPAHCTBE;

BBIIIOJIHATH JACHCTBHS HaJl BEKTOPAMU;

pelmaTs 3a1a4M Ha JOKa3aTeIbCTBO MATEMATUYECKUX OTHOLIEHUM U HaXO0XKIECHUE T€OMETPUUYECKUX BEJIIMYMH, IIPUMEHS
U3BECTHBIE METO/BI IIPU PEIICHUU MAaTEMaTUYECKUX 3aa4 MOBBILIEHHOIO U BBICOKOTO YPOBHS CJII0KHOCTH;

IIPUMEHATh IPOCTEHIINE IPOrPAMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHHUKAILIMOHHBIE CHUCTEMBI IIPU PELICHUU
CTEPEOMETPUUECKUX 3a]1a4;

U3BJIEKaTh, IPE0OpPa30BBIBATh U WHTEPIPETUPOBATH MHPOPMALIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (urypax,
IIPEACTABICHHYIO Ha YEPTEKaX U PUCYHKAX;

IIPUMEHATH IIOJIyYCHHbIC 3HAHUA Ha IIPAKTUKE: CPABHUBATH W AHAIM3UPOBATH PEAIBHBIC CHUTYallMM, IPUMEHATH
M3yYEHHBIE TOHATHUS B MPOIECCe MOMCKA PEIIeHUs MaTeMaTHYecKu CHOPMYIHPOBAHHONW MPOOIEMbI, MOJEIUPOBATH
peanpHbIE CUTyalluu Ha SI3bIKE N'€OMETPUH, MUCCIEAOBATh MOCTPOEHHBIE MOJEIH C HCIOJIB30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapaTa ajreOpsl, pelaTs NPakTUUECKUEe 3a/ladM, CBSI3aHHbIE C HAXO0XJACHUEM I'€OMETPHUECKUX
BEJINYMH;



MMETh TpPEACTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS TE€OMETPUM KAaK COCTaBHOM uacTh (yHIaMEHTa Pa3BUTHUS
TEXHOJIOTHUIA.

K konny 11 kiacca o0y4arouuiics Hay4uTCs:

CBOOOJIHO OINEpPUPOBATH MOHITUSMH, CBSI3aHHBIMU C IWJIWHJIPUYECKONU, KOHUYECKOU U cPepruecKkoil MOBEpXHOCTSIMH,
OOBSICHSITH CIIOCOOBI MOTYUCHHUS;

OTEPUPOBATH MOHATUSMHU, CBI3aHHBIMU C TE€JIAMU BPAILICHUS: IUITUHIPOM, KOHYCOM, chepoil U mapom;

pacrio3HaBaTh Tejia BpalieHus (WIMHAP, KOHYC, cepa U map) U 0ObICHATH CIIOCOOBI MOTYyUYCHUSI TN BPAILICHUS;
KJ1acCU(PUIIUPOBATH B3aUMHOE PACTIONOXKEHUE CPEePhl U MITOCKOCTH;

BBIYKCIISITh BEJIMYMHBI JJIEMEHTOB MHOTOTPAHHMKOB M TeJl BpalieHus, OObEMBI W TUIOMIATU TOBEPXHOCTEH
MHOTOTPaHHUKOB U TEJ BPAIICHUS, TEOMETPUUECKUX TEJ C MPUMEHEHUEM (hOpMYIT;

CBOOOJIHO OIEpPUPOBATh TMOHATUSMU, CBSI3AHHBIMH C KOMOWHAIMSIMU TEJ BpallleHUs] W MHOTOTPAHHHUKOB:
MHOTOTpaHHUK, BIUCAHHBIA B chepy W OMUCAHHBIA OKOJO cepsl, chepa, BIMUCAHHAS B MHOTOIPAaHHUK WIIU TEJO
BpaIlCHUS;

BBIYHCJISITE COOTHOIICHUSI MEXIY TIONIQISIMUA MIOBEPXHOCTEN U 00bEMaMHU MOJOOHBIX TET,;

n300pakaTh U3ydaeMbie (PUTYPHI, BBITIOIHATH (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD:
BUJ] CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHUS TEJ BpallleHUS,

U3BJIEKAaTh, UHTEPIIPETUPOBATh U MPE0oOpPa30BbIBATh UHPOPMAILIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax,
NPEJICTABIICHHYIO HA YepTexaxX U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHSATHUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OTIEPAlMK HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKApPTOBOM CUCTEME KOOPIUHAT;

penaTh reOMETPUUYECKHE 3a]1a4l Ha BBIYUCIICHUE YTII0B MEXKIY MPSIMBIMH U TUIOCKOCTSMHM, BBIYUCICHHE PACCTOSTHUN OT
TOYKH JI0 TUIOCKOCTH, B IIEJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHUH;

CBOOOTHO OMEPUPOBATH MOHSATUSIMU, CBI3aHHBIMH C JIBDKEHHUEM B MPOCTPAHCTBE, 3HATh CBOMCTBA JABMKCHHUIA;
BBITIONTHATD N300pa)KeHNsI MHOTOTPAHHUKOB M TEJI BPAIICHHs TIPH MapaieIbHOM TIEpeHOCce, IIEHTPATbHOM CUMMETPHH,
3epKaJIbHON CUMMETPHH, MIPU TTOBOPOTE BOKPYT MPSIMOIA, TpeoOpa30BaHus MOA00MS;

CTPOUTHh CEYEHUS] MHOTOTPAHHMKOB M TEJ BpAalICHUs: CEUYCHUS LWIMHJIpa (mapajuielIbHO U MEePIEeHAUKYISIPHO OCH),
cedyeHusl KoHyca (MapasuiesibHble OCHOBAHUIO M MPOXOSIIKE Yepe3 BEPIIMHY), CEUCHHUS 1apa;

UCIIOJIb30BaTh METOJIbI MOCTPOCHUSI CEUCHUII: METO/JI CJIEJIOB, METOJI BHYTPEHHETO MPOESKTUPOBAHUS, METOJI TIEpeHOoca
CEKYyIIEN MIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

MPUMEHSTh TeOMETpUYecKrue (DAKThI JIS PEIICHUS CTEPEOMETPUYECKUX 3aj]ad, MPEATIONararoliinX HECKOJIbKO IIaroB
pelIeHus, eclii yCIOBHUS IPUMEHEHUS 3a/1aHbl B SIBHOM U HEABHOU (opme;



peliaTh 3a1a4 Ha J10Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLIEHUU U HAXOXKIAECHUE TEOMETPUUECKUX BEJINYUH;
NIPUMEHATHh IPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX
3ajay;

NPUMEHATh IIOJIyYEHHBbIE 3HAHUS HA MPAKTUKE: CPABHUBATH, AHAIM3UPOBATH U OLICHMBATh DPEAIIbHBIC CUTYAaIlUU,
NPUMEHATh W3YYCHHBIC TIOHATHS, TEOPEMbI, CBOMCTBA B IIPOLECCE MOMCKAa PEHICHUA MaTEeMaTHUYECKU
chopMyIUpOBaHHOM TTPOOJIEMBI, MOJIETUPOBATH PealbHbIE CUTYAIlMH Ha SI3bIKE T€OMETPHUHU, UCCIIEI0BATh TOCTPOCHHBIC
MOJIEIN C MCIOJIb30BAHUEM T'€OMETPUUECKUX MOHATHN W TeopeM, amnmapara aireOpbl, peniaTh MpakTHYECKHUE 3a/1auH,
CBSI3aHHBIE C HAXOXKJIECHUEM I'€OMETPUYECKUX BEIIUYNH;

UMEThb TPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU KaK COCTaBHOW dacTh (yHIaMEeHTa Pa3BUTHS
TEXHOJOTHH.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuvecTBo yacos JJIEKTPOHHbIE
Ne (un¢posrbie)
o/ HaumeHoBaHue pa3/iesioB M TeM MPOrpPaMMbl Beero KoHTpoJsbHbIe IMpakTnyeckue 0BpazoBATETLHEIE
padoTbI padoThI
pecypcsbl
1 Brenenue B crepeomeTpuro 23 2
5 B3aumHoe pacnosoxeHue npsmMbIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh NMPSAMBIX U INIOCKOCTEN B 3
MIPOCTPAHCTBE
4 [lepnieHIUKyYIAPHOCTD MPSAMBIX U INIOCKOCTEH B o5
MIPOCTPAHCTBE
5 VYribl 1 paccTossHUS 16 1
6 MHoTrOorpaHHUKH 7 1
7 BekTopsl B mpocTpaHCTBE 12 1
8 [ToBTOpeHue, 0000IIEHNE U CUCTEMATH3ALHS 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0

11 KIIACC




KosnnuyectBo 4yacos DJIeKTPOHHbIE
Ne (uudposrbie)
HaumeHnoBaHue pa3aesioB M TeM IPOrPaMMBbI KonTpoJbHble IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Ananutuyeckas TeOMeTpHUsl 15
9 [ToBTOpenue, 0600IIeHNE U CUCTEMATU3AIIHS 15
3HaHUHI
3 OO0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24
5 [Tnomaau moBepXHOCTH U 0OBEMBI KPYIJIBIX 9
Ten
6 JIBroKeHUS 5
7 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 17
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 0
IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC
N KosmnyectBo yacos DaeKTpoHHBIE
° ara
Tema ypoka KonTposabh IIpakTnuyeck A tupposkie
n/n Bcero U3y4YeHMUsI o0pasoBaTe/ibH
ble padoThl ue paGboThl bie pecypeni
OcHoBHbI€ TpaBUIIa U300paKEHUS HA PUCYHKE INIOCKOCTH,
1 P P pueyd 1 02.09.2023
NapajuIeNbHBIX IPSIMbBIX (OTPE3KOB), CEpEANHbBI OTPE3Ka
[TonsiTHS cTEepeOMeTpUN: TOUKA, MPsAMasi, INIOCKOCTb,
npoctpancTBo. OCHOBHBIE MPaBUIIa U300paKEHHS Ha PUCYHKE
2 PoCtp P P pueyH 1 05.09.2023
IJIOCKOCTH, MApaJUIEIbHBIX MPSIMBIX (OTPE3KOB), CEPEIHHbI
oTpe3Ka
ITonsaTHS: IEpeceKarouecs MIOCKOCTH, IEPECEKAIOIUECS
3 P B P B 1 06.09.2023
IpsiMasi ¥ IJI0CKOCTh; TOJYITPOCTPAHCTBO
ITonsaTHS: IEpeceKarouecs MIOCKOCTH, IEPECEKAIOIUECS
4 P B P B 1 09.09.2023
IpsiMasi ¥ MJI0CKOCTh; TOJIYIIPOCTPAHCTBO




MHororpaHHuKH, U300pa’keHUE MPOCTEUINX

5 12.09.2023
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIECTBYIOMINX 00BEKTOB

5 MHororpaHHHuKH, H300paKeHHE MPOCTEHIIINX 13.09.2023
MPOCTPAHCTBEHHBIX (PUTYD, HECYIECTBYIONUX 00HEKTOB o

7 AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIEACTBUS U3 HUX 16.09.2023

8 AKCHOMBI CTEPEOMETPHUH U IIEPBBIE CIECACTBUS U3 HUX 19.09.2023
AXCHOMBI CTEpEOMETPUHN U TIEPBbIE CIIEACTBUS U3 HUX. CriocoObl

9 3aJlaHus IPSMBIX U IUIOCKOCTEH B mpocTpaHcTBe. OO003HaueHUs 20.09.2023
MPSIMBIX U IJIOCKOCTEN

10 Cpe3 3HaHuii (BX01Hast KOHTPOJIbHAsS paboTa) 23.09.2023
N300paxkenue ceueHnil mupamuabl, Kyda v pu3Mbl, KOTOPbIE

11 MPOXOAT yepe3 ux péodpa. M3zo0pakenue nepecedeHus 26.09.2023
MTOJTY4YEHHBIX IUIOCKOCTEN. PackpammBanue NOCTPOEHHBIX
CEYEHUI pa3HbIMHU LIBETAMH
N300paxkenue ceueHnil nupamuabl, Kyda v pu3Mbl, KOTOPbIE

12 MPOXOAT yepe3 ux péodpa. M3zo0pakenue nepecedeHus 27092023
MOJIYYEHHBIX IIOCKOCTEN. PackpammBaHue moCTpOSHHBIX
CEYECHMI pa3HbIMU LIBETaMU
N3obpaxenune ceueHnit mupaMuibl, KyOa U IPU3MbI, KOTOPhIE

13 MPOXOAT Yepe3 ux péopa. Mzo0pakenue nepecedeHus 30.09.2023
MOJYYEHHBIX IUIOCKOCTEHN. PackpamBanue NoCTpOEHHBIX o
CEYECHMI pa3HbIMH LIBETAMHU

14 MeTtoz crie1oB AJIs MOCTPOCHUS CEUSHU I 03.10.2023
Mertona cnenoB uis mocTpoeHus ceuenuii. CBoiicTBa

15 . . 04.10.2023
MEPECCUCHHH MPSIMBIX U TUIOCKOCTEN
Merton cnenoB uis mocTpoeHus ceuenuii. CBoiicTpa

16 . . 07.10.2023
MEPECCUCHU I MPSIMBIX U TIOCKOCTEN
[TocTpoenue ceyenwuii B mupamuie, Kyoe mo TpéM TouKam Ha

17 péopax. Co3iaHre BEIHOCHBIX YEPTEXkKEH U 3alUCh 11aroB 10.10.2023
IIOCTPOCHHUS
[TocTpoenue ceuenuil B nupamuje, Kyoe 1o TpéM ToUkaM Ha

18 péopax. Co3iaHre BEBIHOCHBIX YEPTEXkKEH U 3alUCh 11aroB 11.10.2023

MOCTPOEHUS
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[TocTtpoenue ceuenuii B nupamuze, Kyoe mo TpémM ToukaM Ha
pébpax. Co3naHne BEBIHOCHBIX YEPTEKEH U 3aITUCh [1aroB
IIOCTPOCHUS

14.10.2023

20

[TocTpoenue ceuenuii B nupamujie, Kyoe no TpéM Toukam Ha
pe€opax. Co3nanne BRIHOCHBIX YEPTEIKEH U 3aIUCh IaroB
IIOCTPOCHUS

17.10.2023

21

IToBTOpenue mannmerpun: Teopema 0 IPONOPLIUOHAIBHBIX
otpe3kax. [logoOue TpeyroibHUKOB

18.10.2023

22

[ToBTopenue nmnanumerpun: Teopema Menenas. PacueTsl B
CEUYEHHUSIX HAa BBIHOCHBIX uepTexkax. cropus pa3BuTHs
IUTAHUMETPUU U CTEPEOMETPHUH

21.10.2023

23

KonTponsnas pabora "Axkcruomsl crepeomerpun. Ceuenus"

24.10.2023

24

B3anMHOe€ pacnosiokeHue npsIMbIX B IPOCTPAHCTBE.
CkpemuBaromuecs npsiMele. [Ipu3sHaky cKpempBaronmxcs
npsMbIX. [TapamiensHble TpsiMbIE B IPOCTPAHCTBE

25.10.2023

25

TeopeMa o CyleCTBOBAaHUU Y €IUHCTBEHHOCTHU MPSIMOM
MapayieIbHON JAHHOW MPAMOM, MPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaAIIEH Ha TaHHOW nmpsiMoil. JIlemma o
MepeceYeHNH MapaieIbHbBIX MPSMBIX MIOCKOCTHIO

28.10.2023

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema o TpEX mapanieabHbIX
npsMbIx. TeopeMa 0 CKpenuBarOIIMXCs MPSIMbIX

07.11.2023

27

[TapannensHoe npoexkTupoBanue. OCHOBHBIE CBOMCTBA
napajuieIbHOTO MPoeKTHUpoBaHus. M3o00pakenue pasHbix Guryp
B MapaJlJIeIbHON MPOEKIIUU

08.11.2023

28

HCHTpaJ'ILHaSI IIPOCKI M. Yronc COHaITpaBJICHHBIMHA
CTOpOHAaMM. VYroa MCKAY NMPSAMBIMHA

11.11.2023

29

33,[[21‘11/1 Ha JOKa3aTCJIbCTBO U UCCIACA0OBAHNC, CBA3aHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B ITPOCTPAHCTBE

14.11.2023

30

ITonsaTus: napajisieJIbHOCTb pr[MOfI U INJIOCKOCTHU B

MMPpOCTPaHCTBC. HpI/I3HaK napajieJIbHOCTU HpHMOﬁ " IMJIOCKOCTH.

CsoiicTBa napajiieJIbHOCTH HpﬂMOfI " IMJIOCKOCTH

15.11.2023

31

reOMeTpI/I‘-ICCKI/IC 3aga4M Ha BBIYUCIICHHUEC U JOKAa3aTCJIILCTBO,
CBs3aHHBIC C TAPAJIJICIBHOCTBIO MPAMBIX U IIOCKOCTEH B

18.11.2023




IIPOCTPAHCTBE

[TocTpoenue ceueHus, MPOXOISIIETO Yepe3 JaHHYIO IPSIMYI0 Ha

32 y y . ) 21.11.2023
4YEpTEkKEe U MAPAJVICIBHOIO APYron npsMon. Pacuér oTHoIEeHnH
[TapamtenpHas NpoeKUUsl, IPUMEHEHUE ISl IOCTPOCHUS

33 cedeHuil kybda u napaurenenunena. CBoHCTBa mapauieenuea 22.11.2023
U NIPU3MBI

34 HapanneJILUHHe miockocTh. [Ipu3Haky napamienbHOCTH ABYX 25 112023
IJIOCKOCTEN
Teopema 0 napaJIeIbHOCTH U €JUHCTBEHHOCTH ITUIOCKOCTH,

35 MPOXOJAIIEH Yepe3 TOUKY, HE PUHAUISKALLYIO TaHHON 28.11.2023
IJIOCKOCTH U CIIEACTBUS U3 HEE
CpoiicTBa napayuieIbHbIX MJIOCKOCTEN: O MapaJlIeIbHOCTH

36 NpPSMBIX TIEPECCUCHUS NIPHU IIEPECCUCHUH JIBYX NapalICIbHBIX 29.11.2023
IIJIOCKOCTEMN TPEThen
CpoiicTBa napayuIeIbHBIX MJIOCKOCTEN: 00 0Tpe3kax

37 MapaJUIebHBIX IPSIMBIX, 3aKIFOYEHHBIX MEXY ITapaAIIEIbHBIMU 02.12.2003
IIJIOCKOCTSAIMU; O IIEPECEYEHUH MIPSAMOM C ABYMS MapajlIeIbHBIMU
IIJIOCKOCTAMHU

38 [ToBTOpenue: Teopema [Mudaropa Ha mmockocTr 05.12.2023

39 [ToBTOpEHME: TPUTOHOMETPHS IPSAMOYTOJIBHOTO TPEYTOJIbHUKA 06.12.2023

40 CBoiicTBa Ky0a U MPSMOYTOJIBLHOTO NapaljIeeuIe/a 09.12.2023

41 Beruncnenue JUIMH OTPE3KOB B KyOe U MPSIMOYTOJIbHOM 12.12.2023
napajuieJenumnene

42 [TepieHAMKYISAPHOCTH npﬂMOI:“I u ockoctu. [Ipusnak 13.12.2023
NEPIEHIUKYIIAPHOCTH MIPSAMOM U IUIOCKOCTH

43 [lepneH AUKYJIAPHOCTD np;IMofI U 1w1ockocTy. IlpusHax 16.12.2003
NEPIEHIUKYIIAPHOCTHU MIPSAMOM U INIOCKOCTU
Teopema o CyliecTBOBaHMM U €IMHCTBEHHOCTH MIPSIMOH,

44 MIPOXOJALICH Yepe3 TOUKY IPOCTPAHCTBA U NEPIICHIUKYIISPHOU 19.12.2023
K IUIOCKOCTH

45 [ImockocTy ¥ NEPHEHAUKYISPHBIE UM MPSMBIE B 20.12.2023
MHOT'OIpaHHUKAX

46 [ImockocTy ¥ NEPHEHAUKYISPHBIE UM MIPSMbIE B 23.12.2023




MHOTI'OrpaHHUKax

[Tepnienaukynsap u HakinoHHas. [locTpoeHne nepreHIuKyIspa

47 26.12.2023
Y3 TOYKU Ha MPAMYIO
[Tepnienaukynsap u HakinoHHas. [locTpoeHne neprneHauKyIsipa

48 P AUKYIAP P P HHKYIUP 27.12.2023
Y3 TOYKU Ha MPSMYIO

49 Teopema o Tpéx nmeprieHAUKYIsIpax (Mpsmasi 1 0OpaTHAS) 09.01.2024

50 Teopema o Tpéx nmeprieHAUKYIsApax (MpsmMasi 1 0OpaTHAS) 10.01.2024

51 VYT0J1 MKy CKPEITUBAIOIINUMHUCS TTPSIMBIMHU 13.01.2024
[Torck nmeprneHIuKyYISIPHBIX TPSIMBIX C TTOMOIIBIO

52 P AHIYIUP p . - 16.01.2024
MEePIEHUKYIISPHBIX ITOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE 17.01.2024
IlocTpoenue ceueHuii Kyda, IprU3MbI, IPABHIHLHOM ITHPAMHUJIBI C

54 P Y . P 1P pavui 20.01.2024
MTOMOTIIHIO0 OPTOTOHAILHOM TPOEKITNH
ITocTpoenue ceueHuii Kyda, IpuU3MBbl, IPABUIILHON MUPAMUIEI C

55 P yos, TP > 1P Pariid 23.01.2024
MTOMOTIIHIO0 OPTOTOHAILHOM TPOEKITNH
CummeTpus B IPOCTPAaHCTBE OTHOCHUTEIBHO TUIOCKOCTH.

56 . 24.01.2024
[InockocTn cumMeTpuil B MHOTOIPAaHHUKAX
[Ipu3Hak nepneHaAUKyIIPHOCTH IPSIMOM U INTIOCKOCTH KaK

57 P PHEHAMIY P P 27.01.2024
CJIEICTBHE CUMMETPUHU
[IpaBusIbHBIE MHOTOTPAHHUKU. PacyéT paccTOSHUI OT TOUKH 10

58 30.01.2024
IIJIOCKOCTH
[IpaBuUsIbHBIE MHOTOTPAaHHUKU. PacyéT paccTosHU OT TOUKHU 110

59 31.01.2024
IIJIOCKOCTH
CriocoObl ONYCTUTH MEPIEHAUKYIISPBI: CAMMETPUS, CABUT

60 Y F{, A X P P A 03.02.2024
TOYKH [0 TapaJlyIeIbHON IPSAMOI

61 CnBur no HenapayIeabHOU NPSMOM, U3MEHEHHUE PAaCCTOSTHUN 06.02.2024
KonTponsHas pabota "B3aumMHoe pacnonoxeHue NpsSMbIX U

62 POJIBHAL P WHOE P P 07.02.2024
IJIOCKOCTEHN B IPOCTPAHCTBE
[ToBTOpEHME: yroya Mexay NPSIMBIMU Ha MJIOCKOCTH,

63 TPUTOHOMETPHUS B IPOM3BOJIbHOM TPEYTIOJIbHUKE, TECOpEeMa 10.02.2024
KOCHHYCOB
[ToBTOpEHME: Yroy MEXIy CKpEIUBAOUIUMHUCS MPSIMBIMU B

64 P 4 Ay CRpett H p 13.02.2024

IIPOCTPAHCTBE




FCOMeTpI/I‘IeCKI/Ie MCTOABbI BBIYUCIICHUA YIJjIa MCKIY IIPSAMBIMU B

65 1 14.02.2024

MHOTOTpPaHHUKAX
BYrpaHHbIN yroJi. CBONCTBO JIMHEHHBIX YIJIOB ABYTPAHHOTO

66 Aeyrp - YIIOB ABYTP 1 17.02.2024
yria
[lepnennukynspHsbie miockoctu. CBOMCTBA B3aUMHO

67 PHCHAMIY AP 3 1 20.02.2024
MEPIEHIUKYIISPHBIX MJIOCKOCTEN
[Ipu3Hak nepnesauKyISpHOCTH IUNIOCKOCTEH; TeopeMa O MpsIMOM

68 nepeceueHmsl IBYX MIOCKOCTEH MepIeHANKYISIPHBIX TPETheH 1 21.02.2024
IJI0CKOCTH
IIpssMoyroabHEIN HapajlIeNenuien, Kyo; n3MepeHus, CBOMCTBA

69 PAMOYT P Y P 1 24.02.2024
MPSIMOYTOJIBHOTO Napajuiesenunea
Teopema o AuaroHaau NPSAMOYTOJBHOTO Mapajljiesienuneaa u

70 P JHaro! PAMOYT p s 1 27.02.2024
CIIEJICTBUE U3 HEE
CrepeoMeTrpuueckre U MPUKIIAIHbIE 33]]a4l, CB3aHHBIE CO

71 P P P A A 1 28.02.2024
B3aUMHBIM PACIIOJIOKEHUEM IMPSAMBIX U IJIOCKOCTH
[ToBTOpEHUE: CKpeluBaroLecs NpsMble, apajjiebHble

72 P pett o P P 1 02.03.2024
IJIOCKOCTHU B CTAHJAPTHBIX MHOTOTPaHHUKAX
[Tapa mapannenbHbIX MIOCKOCTEN Ha CKPEIIUBAIOIINXCS

73 MPSIMBIX, PACCTOSTHUE MEXKITY CKPEIIMBAIOIIUMHUCS MPSIMBIMH B 1 05.03.2024
IIPOCTBIX CUTYaLUAX
PaccTostHue OT TOYKM 10 INIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10

24 A p p a 1 06.03.2024
IJIOCKOCTH
Brruncnenue pacCTOSIHANA MeXy CKpEIIUBAIOIUMUCS

75 P 71y CRPSIHBAION 1 09.03.2024
IPSIMBIMHU € TIOMOILBIO NEPIEHAUKYIISIPHOHN TUNIOCKOCTH
TpéxrpaHHblii yroJ, HEPaBEHCTBA AJI TPEXTPAHHBIX YIJIOB.

76 Teopema [Tudaropa, TeopemMbl KOCHHYCOB M CUHYCOB JUIS 1 12.03.2024
TPEXTPAHHOTO yria
OneMeHTbl CHEepUUECKON T€OMETPUU: I€0Ie3UUECKUE JIMHUN Ha

77 Pep P A 1 13.03.2024
3emiie

78 KonTtposnpHast padoTa "Yrisl U paccTosHUS" 1 16.03.2024

79 CucremaTtu3zanus 3HaHUN "MHOTOTpaHHMK U €T0 JIEMEHTHI " 1 19.03.2024

80 [Mupamuna. Buasl nupamun. [lpaBuneHas nupamuaa 1 20.03.2024

81 IIpusma. Ilpamas u HakiaoHHas npusmel. [IpaBunbHas nmpuzma 1 23.03.2024




82 [IpsimMoit mapajurenenunes, NpsMOyroJbHbIN MapauleIenuIe], 1 02.04.2024
Ky0
83 Brinykiibie MHOrorpaniuku. Teopema Oitiiepa 1 03.04.2024
84 Brinykiibie MHOrorpanauku. Teopema Oiinepa. [IpaBunbHble U 1 06.04.2024
MOJTYTIPAaBUIILHBIC MHOTOTPAaHHUKHU
85 KonTponsnas pabora "MHororpaHHuKT" 1 1 09.04.2024
86 [TonsiTHE BEKTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE 1 10.04.2024
87 CymMa BEKTOpOB 1 13.04.2024
88 Pa3zHocTh BekTOPOB 1 16.04.2024
89 [TpaBwiio napasurenenuena 1 17.04.2024
90 YMHOK€EHHEe BEKTOpa Ha YHUCIIO 1 20.04.2024
01 Pa3J'I(1>KeHI/Ie BEKTOpa 1o 0a3ucy TpEX BEKTOPOB, HE JISKATNX B 1 23.04.2024
OJTHOM TUTOCKOCTH
92 CkansipHO€ TIPOU3BEICHUE 1 24.04.2024
93 Brruncnenue yria Mex1y BEKTOpaMu B IIPOCTPAHCTBE 1 27.04.2024
94 KontponbHas padoTa 1 1 30.04.2024
95 [IpocTeitmme 3a7a9u ¢ BEKTOpAMH 1 04.05.2024
96 [IpocTeitmme 3a7a9u ¢ BEKTOpAMH 1 07.05.2024
97 [IpocTeitmme 3a7a91 ¢ BEKTOpAMH 1 08.05.2024
98 O00011eHre U cucTeMaTU3alus 3HAHUN 1 11.05.2024
99 O0001IeHre U cUCTEMATU3ALNS 3HAHUN 1 15.05.2024
100 O00011eHre U cucTeMaTU3alus 3HAHUN 1 18.05.2024
101 O0001IeHre U cucTeMaTU3alus 3HAHUN 1 21.05.2024
102 O000111eHIE U CUCTEMATHU3AIIUs 3HAHUN 1 22.05.2024
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0

YYEBHO-METOANYECKOE OBECIIEYHEHUME OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA METOAUYECKHUE MATEPHUAJIbBI IS

YUUTEJIA




