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MOACHUTEJIBHASA 3AIIMCKA

I'eomeTpus sBisiercs OAHMM M3 0a30BBIX KypCOB Ha YpOBHE CpeIHEro ooIero
o0pa3oBaHMsl, TaK KaK 00eCIIeYMBAET BO3MOXKXHOCTh U3YUECHUS JUCIUILIUH €CTECTBEHHO-HAYYHOH
HAIPAaBIEHHOCTH U MPEIMETOB T'YMaHUTApHOTo IuKia. [IOCKONBbKY JIOTHMYeCKOE MBIIICHUE,
dopmupyeMoe TMpH H3YYEHHH OOYyYAIOIIMMHUCS TIOHATHWHBIX OCHOB TEOMETPUH, TIpHU
JI0Ka3aTeNIbCTBE TEOPEM U IOCTPOCHUU IETOYKH JIOTUYECKUX YTBEPKACHUNW NpPU pPELICHUU
r€OMETPUYECKUX 3aJa4y, YMEHHE BBIJIBUraTb W OINPOBEPraTb I'MIIOTE3bl HEMOCPEICTBEHHO
UCIONIB3YIOTCSL TIPU PEIIEHUHU 3a7]ad €CTECTBEHHO-HAYYHOrO LMKJIA, B YaCTHOCTU (PU3MUYECKUX
3ajad.

Ilenp ocBoeHus mporpaMmbl yueOHOro kypca «I'eomerpus» Ha yriayOiaEHHOM YpOBHE —
pa3BUTHE WHIMBHIYaJbHBIX CIIOCOOHOCTEH OOYydYalOMMXCS TPU H3YyYEHHH TE€OMETPUH, Kak
cocTaBisionleil mpeameTHoil obmactu «MartemaTka ¥ HHQOpMATHKa» dYepe3 obecreyeHue
BO3MOXKHOCTH TPUOOPETEHHsI M HUCIIOJIBb30BaHUs Oosiee IIyOOKMX TeOMETPUYECKHX 3HAHUN U
NeHCTBUM, crieln(UYHBIX T€OMETPUH, U HEOOXOAMMBIX JJISi YCHEIIHOro MpodecCHOHaIbHOTO
00pa3oBaHMsl, CBA3aHHOTO C HCIIOJIb30BAaHUEM MAaTEMaTHKH.

[IproputeTHBIMH 33ja4aMU Kypca T€OMETPUU Ha YIIIyOJIEHHOM ypOBHE, PACHIHPSAIOMIUMU
U YCWJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

paciidipeHre TMpPEeJCTaBICHUS O TeOMETPUM KakK YacTH MHUPOBOH KyJIbTypbl U
(opMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

dbopMupoBaHUE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (Urypax Kak O Ba)KHEHIINX
MaTEMaTUYECKUX MOJENISAX, I[O3BOJIIOIIMX ONMCHIBAaTh M U3y4aThb pa3HbIE  SIBJICHMS
OKpY’Kalolllero Mupa, 3HaHHe MOHITUMHOIO ammapata mo pazaeny «CrepeomeTpus» y4eOHOTro
Kypca reOMeTpHH;

dbopMupoBaHUE yMEHHS BIIAJeTh OCHOBHBIMU MOHATUSIMU O MPOCTPAHCTBEHHBIX (puUrypax
U WX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (GOpMYJ U YMEHHE WX NPUMEHSTh, YMEHHS
JI0Ka3bIBaTh TEOPEMbI U HAXOAUTh HECTAaHAAPTHBIE CIIOCOOBI pelIeHHs 3a/1a4;

¢dbopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YEpTeXaxX, MOACNIX U B PEAIbHOM MHUDE
MHOTOTPaHHHUKH U TeJa BPalleHHs], KOHCTPYHUPOBATH T€OMETPUUECKUE MOJIEIIH;

¢dopmupoBanue IIOHUMAaHHUS BO3MOXXHOCTH aKCHOMaTHYECKOT 0 IIOCTPOEHHUS
MaTEeMaTHUYECKUX TEeOpHil, (pOopMHUpOBAaHUE MOHMMAHUS POJM AKCMOMATUKU IMPU MPOBEIACHHUU
paccyKJIeHHH;

dbopMupoBaHHE yMEHHs BIIAJETh METOAAMH JIOKA3aTeNbCTB M aJTOPUTMOB pEIICHUS,
YMEHUSI MX [PUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PpACCYKICHUS B XOJE PpELICHUS
CTEpEOMETPUYECKHX 3a/Jad W 3aJad C [PaKTUYECKUM CcojepkaHueM, (popmupoBaHue
NPEJCTaBICHUS O HEOOXOAMMOCTH J0Ka3aTelIbCTB TPU OOOCHOBAaHMHM MAaTEMAaTUYECKHX
YTBEP>KICHHUM U POJIM aKCHOMATUKU B MIPOBEICHUH JISYKTUBHBIX PACCYKICHHIA;

pasBUTHE M COBEPIICHCTBOBAHHE WHTEIUICKTYaJbHBIX M TBOPYECKHUX CIOCOOHOCTEH
oOyJaromuxcs, I03HABATEJIbHON aKTUBHOCTH, HCCIIEIOBATENbCKUX YMEHHUH, KPUTHYHOCTH
MBIIUIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIMOHAIBHONH TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: YMEHHS
pacrno3HaBaTh MPOSIBICHUS T'€OMETPUYECKUX IOHATHUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEeaIbHBIX KU3HEHHBIX CUTYalUAX U MPU U3YYEHHUH APYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEM M 3aKOHOMEpPHOCTEH, MOJEIMPOBAHUS pPEANBHBIX CUTYyalUH, HCCIIEJOBAHUS
MIOCTPOCHHBIX MOJIEJICH, UHTEPIPETALIMU [TOJYYEHHBIX PE3yJIbTAaTOB.

OCHOBHBIMHU COJIEpKATEIbHBIMU JUHUAMU yueOHoro kypca «['eomerpus» B 10-11
kiaccax sBisiOTCs: «[IpsiMple M TIIOCKOCTH B MpOCTpaHCTBe», «MuHororpannukm», «Tena
BpallleHus», « BEKTOpbI U KOOPANHATHI B IPOCTPAHCTBEY, «/IBMXKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO TtpeboBaHHE «YMETh OINEPUPOBATH MOHITHAMUY,
pEJIeBaHTHBIMH T€OMETPUU Ha yriayOneHHOM ypoBHE o0y4eHus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJEpXaTeNbHbIM JIMHUAM Y4YeOHOro Kypca, a (opMHpoBaHHE JOTHUECKUX YMEHHI
pacripeniengeTcsi He TOJBKO M0 COJEp)KATENbHBIM JIMHUSM, HO M 1O TrojaM OOyYeHHs.
2



Conepxanne  00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjbTaTaM  OCBOCHUS
denepanbHOI pabodeil MpPOrpaMMBbI, paclpeneI€éHHbIM M0 rojlaM 00YYeHHUs, CTPYKTYPUPOBAHO
TaKuUM O6p2130M, 4TOOBI KO BCEM OCHOBHbLIM, I[IPUHIOUIIMAIBHBIM BOIIPpOCaM 06yqa}0mnecsl
o0paniaauch HEOJHOKPATHO. OTO TO3BOJSIET OPraHWU30BaTh OBJIAJICHUE T'€OMETPHUECKUMHU
MOHATHUAMW W HAaBBIKaAMHM IIOCJICAOBATCIIBHO H IIOCTYNATCIbHO, C CO6J'IIOII€HPI€M IIpUHIMUIIA
MPEEMCTBCHHOCTH, a HOBBIC 3HAHUS BKIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECCKHUX
MPEJICTaBICHUNA O0YyJYaIONIUXCs, pacIiupsis U yriayonss e€, oOpa3ys MpOYHbIE MHOKECTBEHHBIC
CBSI3H.

[lepexox K U3y4EeHUIO TEOMETPHUHU Ha YTIyOJIEHHOM YPOBHE ITO3BOJISET:

co3math ycioBus s auddepeHnuanuu o0ydeHHs, TOCTPOCHUS HHIMBHIYaTbHBIX
o0pa3oBaTeNbHBIX MpPOTrpaMM, OOECHEYHTh YIIyOJIEHHOE W3YYCHHE TEeOMETPUU  Kak
COCTAaBIISIONICH yUueOHOTO mpenmeTa «MaTemMaTukay,

IIOATOTOBUTH 06yqa}01111/1xcs[ K IMPOAODKCHHUIO U3YYCHUSA MATECMATHUKU C yLIéTOM BI)I60pa
Oyayuied mpodeccuu, obecrednBas MPEEMCTBEHHOCTh MEXKAY OOMIMM W MPOGECCHOHATHHBIM
o0Opa3oBaHHEM.

Ha wm3yuenune ydyeOHOro Kypca «['eomerpus» Ha yriyOn€HHOM ypoBHe oTtBoautcsi 204
yaca: B 10 kitacce — 102 yaca (3 yaca B Henenio), B 11 kmacce — 102 gaca (3 yaca B HeeIO).



COJAEPKAHUE OBYYEHUA
10 KIIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE MOHATHUS CTEpEOMETpUH. Touka, IpsMasi, INIOCKOCTb, POCTpaHcTBO. [loHsATHe
00 aKCMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPUM: aKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3auMHOe pacrnosioKeHue MpsMBIX B IIPOCTPAHCTBE: NEPECEKAIOIIUECS, NapAIICIbHBIE U
CKpeuBaromuecs npsamele. llpusHaku ckpenmBaromuxcs npsamsIx. [lapamiensHOCTs NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: MApaJUICIbHBIE IPSIMBIE B IIPOCTPAHCTBE, MApPaJUIEIbHOCTh TPEX
NPSAMBIX, IApPALIEIBbHOCTh NOPAMOW W IUIOCKOCTH. [lapamienpHOe MW LEHTpalbHOE
IIPOEKTHPOBaHUE, n3o0pakeHue puryp. OCHOBHBIE CBOMCTBA MapajlIeIbHOTO MPOEKTUPOBAHUS.
N3o06paxenue ¢puryp B napauieabHOW NPOEKUUHU. YTIIbl C COHANPaBIEHHBIMUA CTOPOHAMHU, YTOJI
MEXIYy NPsAMBIMU B IPOCTPaHCTBE. llapajienbHOCTh IUIOCKOCTEH: NapalljielibHbIE IUIOCKOCTH,
CBOMCTBA MapajuIeNbHBIX TIocKocTel. [IpocTeiiue npocTpancTBeHHBIE (PUTYPHI HA TIJIOCKOCTH:
TeTpa’ap, NapajlIeJICIUIIE], IOCTPOCHUE CEYCHUN.

[lepneHUKYIAPHOCTE HPSAMOM M IUIOCKOCTH:  NEPHEHIUKYJSpPHBIE IPSAMBIE B
IIPOCTPAHCTBE, IIPSAMBIC IapajuICIbHBIE W IEPHEHIUKYISPHBIE K IIJIOCKOCTH, IPU3HAK
NEPHNEHANKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE NPOEKTUpOBaHuE. [lepneHnnKyIsIp U HAKIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM J0 INIOCKOCTH, IPOEKLUs GUTYypbl Ha IIIOCKOCTb.
IlepnieHqUKYIAPHOCTD IUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIIPHOCTH ABYX IUIOCKOocTer. Teopema
0 TPEX NMEPIEHIUKYIISIpax.

Yribl B INPOCTPAHCTBE: YrOJl MEXKAY MNPAMOM M IUIOCKOCTBIO, ABYTPaHHBIM yroOJ,
JUHENHBIN yrojl ABYTpaHHOTO yria. TpéXrpaHHbId U MHOrorpaHHble yribl. CBONCTBA IIOCKUX
yIJ0B MHOrorpaHsHoro yria. CBONCTBa IUIOCKMX M JBYTPAHHBIX YIJIOB TPEXTPAHHOIO Yria.
TeopeMbl KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO yIJIa.

MHororpaHHuKHu

Bunpl MHOrorpaHHukoB, pa3BépTka MHoOrorpaHHuka. Ilpumsma: n-yrompHas mnpusma,
npsMasi U HaKJIOHHAs MPHU3MbI, OOKOBas W IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapamienenunern,
MPSAMOYTOJIBHBIA TMapajuleNienuIiel U ero cBokcTea. KpaTyailime myTH Ha TOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. I[IpoctpanctBenHas teopema Iludaropa. Ilupamupa: n-
yrojibHasi TUpaMuja, NpaBuwibHas U yceu€HHast nupaMupl. CBoiicTBa péOep u OOKOBBIX I'paHei
IIPaBWIBHON nupaMuisl. [IpaBuiibHBIE MHOTOTPAaHHMKM: IPAaBWJIbHAs INPU3Ma U IpaBUJIbHAA
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHASL MUPAMUJIA U MPABWIbHBIN TeTpasap, kyO. [IpeacraBnenue
O NPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTA3p, JOACKA AP U UKOCABP.

Brruucnenne 35eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lnomans 60xoBoit
[IOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IIPSAMOM IPHU3MBI, ILIOIIAJb OCHOBAaHUN, TEOpeMa O
OOKOBOM TMOBEPXHOCTH MPSIMOM Mpu3Mbl. [Lmomans OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAAN YCCUEHHON TUPAMULBL.

CumMMeTpusi B IPOCTPAHCTBE. DJEMEHTHl CUMMETPUHU MPABWIBHBIX MHOTOI'PAaHHUKOB.
CuMMeTpusi B TpaBUIBHOM MHOTOIPDAaHHUKE: CHMMETPHs MapajulejeNuIena, CHUMMETPHs
IIPaBUJIBHBIX MIPU3M, CHMMETPUS NIPABUIBHON TUPAMUJIBIL.

BexkTopb! M KOOPAMHATEI B IPOCTPAHCTBE

[lonsATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, NINHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE U IPOTUBOIIOJIOKHO HAIlpaBICHHBbIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [IeHCTBHsA C BEKTOpaMU: CIIO)KEHUE W BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKHX
BEKTOPOB, YMHOXEHHME BeKTOopa Ha uMcio. CBoiicTBa cllokKeHHs BeKTopoB. (BolicTBa
YMHOXE€HHUSI BEKTOpa Ha yucio. [IoHAaTHe KOMIUIaHapHBIE BEKTOpHI. lIpH3HaKk KOMIUIaHAPHOCTH
Tpéx BekTOopoB. [IpaBwiio napamnenenunena. Teopema O pasloKEHUM BEKTOpa IO TPEM
HEKOMIUTAaHApHbIM  BekTopaM. lIpsimoyrosbHass cuctema KOOpAMHAT B  IPOCTPAHCTBE.
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Koopaunarer Bektopa. CBsA3b MeXIy KOOpAMHATAMU BEKTOpAa W KOOpAMHATAMM TOYEK. YTOJI

Mexy BekTopaMu. CKalsipHOE IPOU3BEIECHUE BEKTOPOB.
11 KJIACC

Tena ppamenust

[TonsiTvs: UMIMHIPUYECKAass TOBEPXHOCTh, KOHWYECKAash TIOBEPXHOCTh, CdepuyecKas
MOBEPXHOCTh, OOpa3zymoliue mnoBepxHocTeil. Tema BpalleHus: UUIMHIAP, KOHYC, YCEUEHHBIH
KoHyc, chepa, map. BzaumHoe pacrnonoxkeHue cepbl U TIOCKOCTH, KacaTelnbHasl TIOCKOCTh K
cdepe. M300paxeHue Ten BpalleHus Ha II0CKOCTH. Pa3BépTka nununapa u konyca. CummeTpus
cdepsl U mapa.

O6bEM. OcHOBHBIE CcBOMCTBa 00BEMOB Teil. Teopema 00 00BEME NPSIMOYTOJBHOTO
napajienenumnena u cieAacteus u3 He€. OOBEM mMpsAMONW M HAKJIOHHOW NPU3MBI, LWIMHApA,
nupaMubl U KoHyca. OObEM 11apa U apoBOTr0 CETMEHTA.

KoMOuHammu Tenm BpamieHuss W MHOTOTpaHHHWKOB. [Ipu3ma, BmmcaHHas B IFJIMHJD,
omnucaHHas okoyo munuHapa. Ilepeceuenue cheprl u mapa ¢ miockocTbio. Kacanue mapa u
cdepsl IocKocThi0. [ToHsATHE MHOTOTpaHHUKA, OMIMCAHHOTO OKOJIO Chepbl, cephl, BIMCAHHOW B
MHOTOTPaHHMK HJIU TEJIO BPaICHHUS.

[Tnomane MOBEPXHOCTH MUJIWHApA, KOHYca, miomanb chepel u e€ uvacteil. [logobue B
npoctpanctBe. OtHomieHue 00BEMOB, IUIOIIAJECH MOBEPXHOCTEH  MOMOOHBIX  QUIY.
[IpeoOpazoBanne momobus, romoreTus. PemieHune 3agad Ha TUIOCKOCTH C HCIOIB30BAaHHEM
CTEepEOMETPUUYECKIX METOJIOB.

[locTtpoenue ceyeHW! MHOTOTPAHHUKOB W TeJI BpalICHUS: CEUYECHHUS] LWJIUHIpA
(mapannenbHO M TEPHEHAMKYJISPHO OCH), CEUYEHHUs KOHyca (mapajuleJibHble OCHOBAaHHUIO H
MPOXOJISIINE Yepe3 BEpIIMHY), CEYCHUS IIapa, METO/bl MOCTPOEHUs CEUEHUH: METOJ CJIE/OB,
METO/]I BHyTPEHHETO MPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH TIOCKOCTH.

BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpanctse. Onepanuu HaJl BeKTopaMu. BekTopHOE yMHOXKEHHE BEKTOPOB.
CpoiicTBa BEKTOpPHOro yYMHOXeHUs. [IpsMoyrosibHas cucTtemMa KOOpPJAMHAT B IMPOCTPAHCTBE.
Koopaunater Bektopa. Paznoxenue Bexkropa mno 6asucy. KoopanHaTHO-BEKTOPHBIH METOJ MPU
pEIIeHUN TeOMETPUUECKUX 3aad.

JABuKeHHMsI B MIPOCTPAHCTBE

JlBwkenuss mpoctpaHcTBa. OtoOpakeHus. JIBwkeHus W paBeHCTBO (uryp. OOmme
CBOWCTBA JBWXEHUWU. Buabl ABMKEHMI: mapaJulebHbIA MEPEHOC, LEHTpabHAs CUMMETpHS,
3epKajbHasi CHMMETPUS, TIOBOPOT BOKPYT mpsimoid. [IpeoOpa3oBanust momodbus. [Ipsmas u cdepa
Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIETI'O OBPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxxaanckoe BoCIMTAHUE:

cOpPMUPOBAHHOCTh TPAXKAAHCKOW TMO3UIMH  OOydYaromerocs Kak aKTHBHOIO U
OTBETCTBEHHOI'0 WJIEHA POCCHUHCKOro OOILECTBa, MPEICTaBICHHE O MAaTeMaTUYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUH, NPOIENyp TpakJaHCKOro oOIiecTBa
(BBIOOpBI, OMPOCHI U APYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBLHBIMU HHCTHUTYTAaMHU B
COOTBETCTBHH C UX (PYHKIHUAMU U HA3HAUCHHUEM;

2) naTpMoTHYECKOe BOCIIMTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUUCKOMN TPaKAAHCKOW MACHTUYHOCTH, YBAKECHUS K MPOILIOMY H
HACTOAIIEMY POCCHUIMCKON MaTeMaTUKH, LIEHHOCTHOE OTHOIICHHE K JOCTHXKEHUAM POCCHMCKHUX
MaT€MaTUKOB M POCCUHCKOM MAaTeMaTUYeCKOW WIKOJIbI, MCIOJb30BAaHUE 3THX JOCTUKEHUU B
JIPYTUX HayKax, TEXHOJOTHUAX, chepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHUE  JIyXOBHBIX  ILIEHHOCTEW  POCCUIICKOro  Hapoja, Cc(HOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMSI, 3TUUECKOIrO MOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHHEM
JTOCTIKCHUM HAYKH M JICSITEIbHOCTHIO YUYEHOTO, OCO3HAHHE JIMYHOTO BKJIaJla B TOCTPOCHHE
YCTONYHMBOTO OYIyIIETO;

4) 3cTeTHYECKOEe BOCTIUTAHHE:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jay, pEUIeHUH, pPacCyKIE€HUH, BOCIPUUMUYUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusznyeckoe BocnUTAHUE:

c(hOpMUPOBAHHOCTh YMEHUS MIPUMEHITh MATEMAaTUYECKUE 3HAHUSI B MHTEPECaX 3I0POBOTO
n 0e3omacHOro oOpasza >XKHW3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBBIO (30POBOE
MUTaHue, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, PETyJsipHas (pU3nuecKas akTUBHOCTB),
(hU3MYEeCKOE COBEPIICHCTBOBAHUE NP 3aHATHIX CIIOPTHBHO-03I0POBUTEIILHON IEATEIHHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTH K TPYAY, OCO3HAHWE LIEHHOCTH TPYIOJIIOOMS, MHTEPEC K Pa3IudHbIM cepam
npohecCHOHANBHOM AESITENbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKOW U €€ MPUIIOKEHUSMU, YMEHHE
COBEpINATh OCO3HAHHBIM BBIOOp Oyaymeid mnpodeccud U PeaTn30BbIBATH COOCTBEHHBIC
KU3HEHHBIC IUJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTEeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUIO Ha MPOTHKECHUH BCEH JKM3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HAIlPaBIE€HHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh JKOJOTHYECKON KyIbTypbl, IOHHUMAaHHE BIUSHUS COLHUAIBHO-
SKOHOMHUYECKUX IIPOLECCOB HA COCTOSIHME MPHUPOJHON M COLMANbHOM Cpelbl, OCO3HAHHE
ro0ampbHOTO  XapakTepa  JKOJIOTUYECKUX  MNpoOlieM, OpHUeHTalusi Ha  IpUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIs pelIeHUs 3a7ad B 00JIaCTH OKpYKAIOUIEH Cpejbl, TNIAaHUPOBAHUE
MIOCTYTIKOB M OLIEHKU UX BO3MOXKHBIX MOCJIEACTBUN JUIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHUKU, TOHMMAaHUE MATEeMAaTHUYECKOW HAayKH Kak CQepbl
YEJIOBEUECKOU JIEATEeIbHOCTH, ITAOB €€ Pa3BUTHA M 3HAYUMOCTH JJI1 Pa3BUTHUS LIMBUIIM3AIUHY,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKU U MaTEeMAaTHUECKOU KYJIbTYPOU KaK CPEICTBOM MMO3HAHHS MHUPA,
TOTOBHOCTbH OCYUIECTBIISITh MPOEKTHYIO U MCCIIEOBATENBCKYIO AESATEIbHOCTh MHAUBUYAIBHO U

B IpyIIIIE.
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METAINIPEJMETHBIE PE3YJIBTATHI

ITo3naBaTe/bHBIC YHHBeEPCAJIbHBbIC YU4eOHbIC 1 CTBUS

Ba3zoBble Jloruyeckue aeiicTBUA:

BBISIBJIAITh M XapaKTE€PHU30BaTh CYILIECTBEHHbIC MPU3HAKM MAaTEeMAaTUYECKUX OOBEKTOB,
MOHSTUN, OTHOIIEHUH MEXJIy TOHATUSAMHU, (QOPMYJIUPOBATH ONpEAENICHUS IOHATHUH,
yCTaHABJIMBaTh CYIIECTBEHHbIN NpU3HAK KiIacCU(UKALUU, OCHOBaHUS M 0OOOIIEeHUS U
CpaBHEHHUS, KpUTEPUHU IIPOBOAUMOIO aHAIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh M NpeoOpa3OBbIBATh CYXICHHSA: YTBEPAUTEIbHbIE U
OTpHILIaTeIbHbIE, €AMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISAITh MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHBOpEUMs B (akTax,
JNaHHBIX, HAOMIOACHUAX W  YTBEPXKICHMSX, IMpenjgaraTb KpUTEpPUHU ISl BBISIBICHUS
3aKOHOMEPHOCTEHN U IIPOTUBOPEUHIA;

JieNlaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUE€HUH, YMO3aKIIIOUEHHH 110 aHAJIOTUY;

IIPOBOAMUTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEPKIECHUHN (IpsiMble U
OT TPOTUBHOIO), BBICTPAUBATh APTyMEHTAIMIO, MPUBOJIUTH HPUMEPbI U KOHTPIPUMEPSI,
000CHOBBIBaTh COOCTBEHHbIE CYXJACHUS U BbIBOJIBI;

BbIOMpaTh Crmoco0 pemieHus y4yeOHOW 3agaud (CpaBHMBATh HECKOJBKO BapHUaHTOB
pelieHusi, BbIOMpaTh HauOoJiee NOAXOIAIMIMA € Y4ETOM CaMOCTOSITEIBHO BBIJEIEHHBIX
KPUTEPHEB).

Ba3oBble uccienoBarebCcKkue AeiCTBUA:

HCIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKII MHCTPYMEHT MO3HAHMS, (JOPMYIUPOBAThH
BOIPOCHI, (DUKCHpYIOIIHME MPOTUBOpEUYUE, MpOOJIEMy, YCTaHABIUMBAaTh HCKOMOE U JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3ULIMIO, MHEHHE;

MIPOBOAMTH  CaMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTQHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYecKOro OOBEKTa, SBJICHUS, MPOILECcCa, BbISABICHUIO
3aBHCUMOCTEN MEXIy 00beKTaMu, SIBICHUSIMHU, IPOLIECCAMU;

CaMOCTOSITENILHO (OPMYIMPOBATh 0OOOIIEHUS M BBIBOJBI IO PE3ysbTaTaM MPOBEAEHHOTO
HaOJII0/IeHUs], UCCIIeI0BaHus, OLIEHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3YyJIbTaToOB, BHIBOJOB U
0000IIIEHHNI;

IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHE IMPOLIECCA, a TAKXKE BBIIBUTATh MPEANOIOKEHUS O
€ro pa3BUTHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJISATh JE€(PUINUTHI MHPOPMALIUH, JaHHBIX, HEOOXOIUMBIX JJIsi OTBETAa HAa BONPOC U JIJIS
pelIeHus 3a1auH;

BbIOMpaTh HMHPOPMALMIO W3 MCTOYHMKOB  pAa3IMYHBIX THUIOB, AaHAJIW3UPOBATH,
CUCTEMAaTHU3UpOBaTh W HHTEPIPETHPOBaTH HWH(GOPMALMIO Ppa3IWYHBIX BUIOB U  (opm
IIPEJICTaBIICHHUS;

CTPYKTYpUpOBaTh  MHpOpMAIUIO, MPEACTaBIsATh €€ B  pasinyHbIX  (opmax,
WITIOCTPUPOBATh IpadUuecKy;

OLICHHMBATh HAAEKHOCTb HMHPOpPMAIMM IO CaMOCTOSITENIbHO  C(HOPMYJIMPOBAHHBIM
KpUTEPUSIM.

KoMmyHHnKaTuBHBbIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA

Oo0menne:

BOCHpI/IHI/IMaTI) 158 q)OpMYJII/IpOBaTI) CY)KIIGHI/ISI B COOTBETCTBHUU C yCJIOBI/ISIMI/I n nejisiMu
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOYKY 3PEHHUS B YCTHBIX M MHUCHBMEHHBIX
TCKCTaX, JaBaTb IIOACHCHHA IIO XOI{y peHleHI/ISI 3aJda4u, KOMMGHTHpOBaTB HOJIy‘-IGHHI:IfI
pe3yibTart;
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B X0JIe 00CYX/IeHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbI, MPOOIEMBI,
penraeMoii 3a/auu, BHICKA3bIBATh HJCH, HAICJICHHBIC HA TOHMCK PEIICHHS, COTOCTABIATh CBOH
CYKACHUA C CYXKIACHUAMHU APYTUX YYACTHHUKOB JUaliora, O6Hapy)KI/IBaTI) pasiimune U CXO0ACTBO
MO3UIHIA, B KOPPEKTHOU (opMe GOpMYITHPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHUS;

MNpEACTaBIATL PE3YJbTAaThl PCIICHUA 3aJadd, SKCICPHUMCHTA, HUCCICOAOBAaHHWA, IIPOCKTA,
CaMOCTOSITENILHO ~ BBIOMpaTh (OpMaT BBICTYIUICHHMS C YYE€TOM 3amad Tpe3eHTAllud M|
0COOEHHOCTEH ayAUTOPHUH.

PeryasiTuBHble YHHBeEpPCaAJIbHbIE YyUeOHbIe eiicTBUS

Camoopranusanusi:

COCTaBJIAThH IUIAH, AJTOPUTM pEIICHUs 3a/adyd, BBIOMpPATh CHOCOO pelIeHus ¢ y4EToM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTHPOBATH
BapHaHTHI PeUICHH ¢ y4€TOM HOBOM HH(OpMALIUH.

CaMOKOHTPOJIb, IMOIHOHAJIbLHBIH HHTEJLIEKT:

BJIa/IETh HaBBIKAMH TO3HABATEIbHON pe(IeKCUM KaK OCO3HAHMS COBEPIIAEMBIX JIEHCTBUIN
U MBICIUTENBHBIX TPOIECCOB, HUX PE3yJbTaTOB, BIAJACTh CIOCO0aMU CaMOTIPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3ysibTaTa pelleHus MaTeMaTUYecKoi 3a1auu;

MPEIBUIETh TPYJAHOCTH, KOTOPhIE MOTYT BO3HHUKHYTH TMpPH PEIICHWW 3aJla4d, BHOCUTH
KOPPEKTUBHI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HAMIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3ylibTaTa ILEJIW U YCIOBUSAM, OOBSACHATH MPUUYUHBI
JOCTHKCHHST WM HEIOCTIDKEHHUS Pe3yJbTaTOB JIEATEIBHOCTH, HAaXOJUTh OINUOKY, IaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY .

CoBMmecTHasl 1eSITeJIbHOCTh:

MOHMMATh M MCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHAMBUAYAIbHON pabOTHl MpHU
pelieHnr y4eOHBIX 3aJay, TNPUHUMATh IIeJIb COBMECTHON JEATEIhHOCTH, IUIAHUPOBATH
OpraHM3alMI0 COBMECTHOM paboThl, pacnpenensiTh BUABI padoT, TOrOBapUBAThCS, OOCYXKIAaTh
MIPOLIECC ¥ PE3YJIbTAT PadOTHI, 0000IIaTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPyHNoOBBIX (popmax paboThl (00CYkIeHUs, OOMEH MHEHHH, «MO3TOBBIE
MITYPMBD» W HHBIC), BBITIOJNHSATH CBOKO 4YacTh PabOThl U KOOPAWMHHUPOBATH CBOM JEHCTBHS C
OPYTMMU YI€HAaMU KOMaHIbI, OIEHHBATh KAaueCTBO CBOEr0 BKJIaJa B OOLIMIl MPOIYKT IO
KpUTEepusiM, ChOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kaacca o0yyaromuiicss HAy4YUTCs:
CBOOOJTHO OMNEPUPOBATh OCHOBHBIMH TMOHSATHSMH CTEPEOMETPUU TMPH PEUICHUW 3ala4 |
MPOBCACHNHN MAaTEMATUYCCKHUX paccymaeHHﬁ;
MPUMEHSTHh aKCHOMBI CTEPEOMETPHH U CIICIICTBUS U3 HUX MPH PEIICHUN TE€OMETPHUYCCKHX 3a71ay;
KIIACCU(UITMPOBATh B3aUMHOE PACIOJIOKCHHE TPSIMBIX B TIPOCTPAHCTBE, IIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;
CBO6OI[HO OINCPHUPOBATH NHOHATUAMU, CBA3AaHHBIMHA C YIJIAMU B IPOCTPAHCTBC: MCKY NPAMBIMU B
MPOCTPAHCTBE, MEXTY MPSIMOHN U IIIOCKOCTHIO;
CBO6OI[H0 ONeprUpoOBaTh NMOHATUAMHU, CBA3AHHBIMU C MHOTOTPaHHUKAMU,
CBOOOJTHO  pacmo3HaBaTh OCHOBHBIC  BHJIBl ~ MHOTOTPAaHHUKOB  (NpW3Ma, THpaMHIA,
MIPSIMOYTOJIBHBIN Tapauienenure, Kyo0);
KJIaccu(UIMPOBATh MHOTOTPAHHHUKH, BEIOUPAsi OCHOBAHUS ISl KITACCU(PUKAIINH;
CBO6OI[HO ONneprupoOBaTh NMOHATUAMHU, CBA3aAHHBIMU C CCUCHUEM MHOT'OIPAHHUKOB IINIOCKOCTBIO,
BBHIMIOJIHATh TApAJICNIbHOE, IICHTPAJbHOE M OPTOTOHAJIBHOE NPOCKTHPOBaHUE (QUTYyp Ha
TUIOCKOCTB, BBITIOTHATH N300pakeHHs (GUTYp Ha MIIOCKOCTH;



CTPOUTHh CEYCHUs MHOTOIPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBITIONHATEH (BBIHOCHBIC) ITJIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y;
BBIYHCIIATH TUIOMIATN TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MHpPaMUa), TCOMETPHUECKUX
TeN ¢ MPUMEHEeHHEM (HOpMYyIT;
CBOOOJHO OIEPUPOBATH TMOHATHUSIMHU: CHUMMETPHSI B TIPOCTPAHCTBE, ICHTP, OCh W IUIOCKOCTH
CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (DUTYPBL;
CBOOOJHO OIEPHPOBATh MOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpIWHATaM B
MIPOCTPAHCTBE;
BBITIOJHSATH ICHCTBUS HaJI BEKTOPAMH,
pemiate 3aJa4d  Ha  JIOKa3aTeIbCTBO MAaTeMaTHYECKUX OTHOLIEHHWH U  HaXOXIeHHUe
TCOMETPUUYECKUX BEIIMYUH, IPUMEHSST U3BECTHBIC METOBI TP PEIICHHH MaTEMAaTHICCKUX 3a/1a4
MOBBILIEHHOTO U BHICOKOTO YPOBHS CIIOKHOCTH;
MPUMEHSTH TIPOCTEHINNE TPOTPaAMMHBIC CPEJCTBA U ICKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
MIPU PEIICHUU CTEPEOMETPUIECKHUX 33/1aY;
W3BIIEKATh, MPEOOPA30BBIBATE W HMHTEPIPETUPOBATH HH(MDOPMANHIO O TMPOCTPAHCTBECHHBIX
reoMeTpUYECKUX QUrypax, MPeJACTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;
MPUMEHSATh IOJYYCHHBIC 3HAHUS HA TNPAKTHKE: CPAaBHUBATh WM AHAJIM3UPOBATH PEaIbHBIC
CUTyallul, MPUMEHITh W3Y4YCHHbIE TIOHATHS B TPOIECCE IMOHMCKA PEHIeHHS MaTeMaTHYeCKH
chOpMyJIMPOBAaHHON MPOOJIEMBI, MOACIUPOBATH peaTbHBIC CHTyaIlMM Ha S3bIKE TCOMETPHH,
UCCIIEIOBaTh MOCTPOEHHBIE MOJAENU C HCIOJIB30BAHHUEM T'€OMETPUUYECKUX TIOHATUH U TEOpeM,
ammapara aJireOpsbl, pemaTh IPAKTHYECKUE 33]Ia4H, CBSI3aHHBIC C HAX0XKICHUEM T€OMETPUICCKUX
BEJTUYMH;
UMETh TPEICTaBICHHMSI 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU KaK COCTABHOW YacTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.

K xoniry 11 kaacca o0yyaromuiicss HAy4YUTCS:
CBOOOJHO OMEpUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C [MJIUHAPUYECKOW, KOHUYECKOW W
chepuuecKoil MOBEPXHOCTIIMH, OOBSICHSATH CIIOCOOBI TIOTYUYCHHUS;
OTIepUPOBATH MOHATUAMHU, CBSI3aHHBIMU C TEJIaMU BpAIICHUS: IJIUHAPOM, KOHYCOM, chepoii u
apowm;
pacmo3HaBaTh Teda BpamieHus (IWIMHAP, KOHYC, cepa U map) U OOBSICHATH CIOCOOBI
MIOJTyYEHUS TEJl BPAICHUS;
KJIaCCU(UIIMPOBATH B3aUMHOE PACIONIOKeHUE CEPHI U MIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI DJIEMEHTOB MHOTOTPDAHHUKOB M TEJ BpalleHUs, OOBEMBI W TUIOIIAIH
MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpAIllEHUS, TEOMETPHUUECKUX Tel C MpPUMEHEHUEM
opmyu;
CBOOOMHO OMEpUPOBATh TMOHATUSAMHU, CBSI3AHHBIMH C KOMOHMHAIMSIMH TN BpalllEeHUS W
MHOTOTPaHHHKOB: MHOTOTPAHHHK, BIIMCAHHBIA B cepy W ONMUCAHHBIA OKOJIO cdepsl, chepa,
BIIMCAHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAICHHUS;
BBIYHCIISATH COOTHOIICHUS MEXTy TUIOIIA IIMH TIOBEPXHOCTEH 1 00bEMaMU TIOJOOHBIX TEIT;
n300paxath u3ydaeMble (UTYpBI, BBIMOIHATH (BBHIHOCHBIE) IUIOCKHE YEPTEKH U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (PHUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHSI TEJT BPAIICHHSI;
U3BIIEKAaTh, WMHTEPIPETHUPOBATH W MPeoOpa3oBbIBaTH HH(OPMALHUIO O MPOCTPAHCTBEHHBIX
TeOMETPHUYECKUX UTYpax, MPEJACTABICHHYIO Ha YePTEKAX M PUCYHKAX;
CcBOOO/IHO OTIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;
BBITIOJTHSATH OINEPAIMH HAJ BEKTOPAMU;
3aJaBaTh IUNIOCKOCTh YPaBHEHHEM B JIEKAPTOBOI crcTeMe KOOPAMHAT;
pelaTh TeOMeTPHUYSCKHE 3a/ladll Ha BBIYUCIICHHWE YTJIOB MEXIY MPSMBIMH H IIOCKOCTSMH,
BBIUHCIICHHE PACCTOSHUNW OT TOYKM JO IJIOCKOCTH, B I[€JIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/Ia MPH PEIICHHH,
CBOOOJHO OMNEpPUPOBaTh MOHATHUSMHU, CBS3aHHBIMU C JBIJKEHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JBUKEHMIA;



BBITIOJIHATh M300paKEHUS MHOTOTPAHHUKOB M TeJNl BpAIICHHUS TNPH MapajuIeIbHOM IEpeHoce,
[EHTPAIbHOW CHMMETPHH, 3€pKalbHOW CHMMETPHH, TP IOBOPOTE€ BOKPYT IPSIMOI,
npeoOpa3oBaHusl TIOI00MS;

CTPOUTH CEYEHHs MHOTOTPAaHHMKOB W TeJ BpAIICHHS: CEYCHUs IMIMHApa (TMapaienbHo U
NEPIEHINKYIISIPHO OCH), CEYCHHs KOHyca (TapauleibHble OCHOBAHHMIO W IPOXOMISIIUE Yepe3
BEpLIMHY), CEUSHHS IIapa;

UCTIONIB30BAaTh  METOJBI  TIOCTPOCHHUS CEYCHHWH: METOJ CIEeNOB, METOA BHYTPEHHEro
NPOEKTUPOBAHUS, METOJI TIEPEHOCA CEKYIEeH TIOCKOCTH;

TOKa3bIBaTh TEOMETPUIECKUE YTBEPIKIACHUS;

NPUMEHATh  TeoMeTpuueckue  (akTel Uil pelmIeHUs  CTePeOMETPUYECKHX  3ajad,
MIPEIOIArafoIIuX HECKOJIBKO IIaroB PEIICHHs, €CIIA YCIOBHS NMPUMEHEHHs 3a/1aHbl B SIBHOH U
HEsIBHOU (opme;

pemath 3aJaud  Ha  JIOKA3aTeIbCTBO MAaTEMaTHYECKMX OTHOIIEHWH W  HaXOXKICHUE
reOMETPUYECKIX BEITMUMH;

MIPUMEHSTH MTPOTPAMMHBIE CPEJICTBA U DIIEKTPOHHO-KOMMYHHUKAITMOHHBIE CHCTEMBI TIPU PEIICHUHT
CTEPEOMETPUYUECKHX 3a/1a4;

NPUMEHSTH TIOJIy9eHHBIE 3HAHWS Ha IPAaKTHKE: CpPaBHUBATh, AHATU3UPOBATh M OICHUBATH
peanbHbIe CUTYallHH, IPUMEHATh M3Y4YEHHbIE MOHSATHS, TEOPEMBI, CBOICTBA B MpoIEcCce TOMCKa
peleHnss MaTeMaTHIecKu C(HOPMYITMPOBAHHON MPOOIIEMBI, MOJCITUPOBATh PeabHbIE CHTYalluu
Ha SI3bIKE T€OMETPUH, UCCIIEIOBATh MMOCTPOCHHBIE MOJIENHN C HUCIIOJIIB30BAHUEM T'€OMETPUYECKUX
MOHATHM W TeopeM, ammapaTra aireOphl, pemiath MPAaKTUYECKHE 3a/laud, CBS3aHHBIE C
HaXO0X/ICHHEM I€OMETPHYECKUX BEITHYHH;

UMETh TPEJCTaBIeHUs] 00 OCHOBHBIX JTalax pa3BUTHA TE€OMETPUU KaK COCTaBHOM YacTH
(byHIaMeHTa pa3BUTHUS TEXHOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
KoJsn4yecTBo 4acoB JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (uu¢possbIe)
n/n NPOrpamMMblI Bcero K06H TPOJIBHBIC HpﬁaRanecmle o0pa3oBaTe/bHbIE
padoThI padoTbI pecype
1 BBenenue B crepeoMeTpuio 23 1
) B3aumHoe pacnonoxeHue npsiMelx B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U INIOCKOCTEN B ]
IIPOCTPAHCTBE
4 [lepnieHIMKYISIPHOCTD NPSAMBIX U INIOCKOCTEN 75
B [IPOCTPAHCTBE
5 YTibl ¥ pacCTOSIHUSA 16 1
6 MHororpaHHuKu 7 1
7 BekTops! B mpocTpaHCcTBE 12
3 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIHS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0

11




11 KJIACC

KoaunyecTBo yacoB JIEeKTPOHHBIE
Ne n/m HaumeHoBaHue pa3iesioB U TeM (undposbie)
B NMpoOrpamMmbl Bcero KonTpoaenbie  IlpaxTirieckue o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypeb
1 AHanmTH4ecKas FeOMEeTPHsL 15 1
5 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3ALIHS 15 1
3HAHUU
3 O0BEM MHOTOTpAaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Inomaay moBepxHOCTH U 0OBEMBI KPYTJIBIX 9 1
Te
6 JBrokeHus 5 1
7 [ToBTOpeHue, 0600IIeHNE U CHCTEMaTU3alUs 17 )
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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YYEBHO-METO/JINYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI JIJ151 YYEHUKA

» Marematuka. ['eomerpus, 11 knacc/ Mepsnsk A.I'., Homuposckuii J[.A., [TonskoB B.M.; nox
penakuueii [Togonsckoro B.E., O0miecTBO ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO M3naTenbckuid
ueHTp «BEHTAHA-I'PA®»; Akunoneproe o6mectBo «M3narenpctBo «IIpocBemienuey

* Marematuka. ['eomerpus, 10 xiracc/ Mep3msk A.I'., Homuposckuii I.A., ITonsikoB B.M.; oz
penakuueii [Togonsckoro B.E., O0miecTBo ¢ orpaHMYeHHON OTBETCTBEHHOCTHIO M3naTensckuii
ueHTp «BEHTAHA-I'PA®»; Akunoneproe obmectBo «M3narensctBo «IIpocsemienuey
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