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MNOSICHUTEJIBHAS 3AITUCKA

PaGouass mporpamMma 1O TreoMeTpUM Ha YPOBHE CpeaHEro oOmero ooOpa3oBaHUs
cocTaBlieHa Ha ocHoBe TpeOoBaHMII K pe3yibTaTaM OCBOCHHS OCHOBHOWM 00pa3zoBaTeIbHOM
porpamMMmsbl cpeHero obmero odpaszoBanusi, npeacraBieHHbx B @T'OC COO u ®OOIT COO.
IIpu  pa3paboTke  mporpaMMbl  YYWUTBHIBAJIHCH  TPEOOBaHMA  KOHLENIMU  PA3BUTHUSA
MareMaTthudeckoro obOpasoBanuss B Poccwiickoit ~ ®epepanuu. PabGowas mporpamma
OPHECHTUPOBaHA Ha LEJEBbIC INPHOPUTETHI, copMmynupoBaHHble B (erepanbHO paboueit
nmporpamMme BOCHHUTaHHUS M B paboueit mporpamme Bocriutanuss MKOVY «TonmmHCKas cpemHsist
o01ieo0pa3oBaTeIbHAs IIKOJIAY.

I'eomeTpus sBisiercs OAHMM M3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro ooOIero
o0pa3oBaHMsl, TaK KaK 00eCIeYMBaeT BO3MOXHOCTh U3YUEHUS JUCIUILIUH €CTECTBEHHO-HAYYHOH
HAIpPAaBJIEHHOCTH U MPEJIMETOB T'yMaHUTapHOro Iukia. [IOCKONbKY JIOTHYecKOe MBbIIUIEHUE,
dopmupyeMoe MpH H3YYEHHH OOYyYarOIIMMHUCS TOHSATHMHBIX OCHOB T'E€OMETPUH, TIpHU
JI0Ka3aTeNIbCTBE TEOPEM U IOCTPOCHUU IIETOYKH JIOTUYECKUX YTBEPKACHUNW NpPU DPELICHUH
F€OMETPUUYECKUX 3aJa4, YMEHHE BBIIBUraTb W OIPOBEPraTb TI'MIIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCSL IIPU PEIICHUHU 3a7]ad €CTECTBEHHO-HAYYHOrO LMKJIA, B YaCTHOCTU (PU3MUYECKUX
3aj1ad.

Ilenp ocBoeHus mporpaMmbl ydeOHOro kypca «I'eomerpus» Ha yriyOia€HHOM YpOBHE —
pa3sBUTHE WHIAMBHIYaJbHBIX CIIOCOOHOCTEH OOYyYalOMIMXCS TPU H3YyUYEHHUH TE€OMETPUH, Kak
COCTaBJSIIONIEH TpeaMeTHOH obOsiacth «MartemaTtuka W MH(POPMATHKA» Yepe3 OOCCICUCHHE
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIIOJIb30BaHUs Oosiee IIyOOKMX TIeOMETPUYECKHX 3HAHUN U
NeicTBUM, crieun(UYHBIX F€OMETPUH, U HEOOXOAMMBIX JJISi YCHEIIHOro MpodeccuoHaIbHOTOo
00pa3oBaHMsl, CBA3aHHOIO C MCIIOIb30BAaHUEM MAaTEMaTHKH.

[IpuoputeTHBIMH 33ja4aMU Kypca T€OMETPUHU Ha YIIIyOJIEHHOM ypOBHE, PACHIMPSIOMIUMU
U YCWJIMBAIOIIMMU Kypc 0230BOr0 ypOBHS, SIBIISIOTCS:

paclidpeHre TMpPEeJCTaBIEHUS O TEeOMETPUM KakK YacTH MHUPOBOM KyJIbTypbl U
(bopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPHH C OKPYIKAIOIIUM MHPOM;

dbopMupOoBaHUE TMPEACTABICHUS O NPOCTPAHCTBEHHBIX (Urypax Kak O BayKHEHIINX
MaTeMaTHYECKUX MOJENSIX, IO3BOJIAIONIMX ONUCHIBATE M M3y4yaTb pasHble  SBJICHUS
OKpY’KaoIlIero MUpa, 3HaHUE MOHITUMHOIO ammapara no pasaeny «CrepeomeTpus» yueOHOTro
Kypca reOMETpHH;

(dbopMupoBaHrE yMEHUS BIIaJ€Th OCHOBHBIMU MOHATUSIMU O MPOCTPAHCTBEHHBIX (purypax
U UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (GOpMyJ UM YMEHHE HUX HPUMEHSTh, YMEHHS
JI0Ka3bIBaTh TEOPEMbI U HAXOAUTh HECTAaHAAPTHBIE CIIOCOOBI peLIeHHUs 3a/1a4;

¢dbopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTeXaxX, MOACNIX U B PEAIbHOM MHUDE
MHOTOTPaHHHUKH U TeJa BpalleHHsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIEIIH;

¢dbopmupoBaHue IIOHUMAaHUs BO3MOKHOCTHU AKCHOMAaTHYECKOTO IIOCTPOEHUS
MaTeMaTHYECKUX TeOopHui, (HopMUpOBaHHE MOHMMAHMS POJIM AKCHOMATUKU IIPU IPOBEACHUU
paccyKIeHUH;

dbopMupoBaHHE yMEHMsI BJIAJIETh METOAAMM JIOKA3aTelIbCTB M aJTOPUTMOB pEILIEHUS,
YMEHUSI HUX NPUMEHSITh, HPOBOJUTH JOKA3aTEIbHbIE PACCYXKACHUS B XOJI€ PEIICHUS
CTEpEOMETPUYECKHX 3a/Jad W 3aJad C [PAKTUYECKUM CcojepkaHueM, (popmupoBaHue
NpPEJCTaBICHUs O HEOOXOAMMOCTH J0Ka3aTelIbCTB INpU OOOCHOBAaHMM MAaTEMAaTUYECKHX
YTBEP>KIACHUM U POJIM aKCHOMATUKU B IIPOBECHUH JI€IyKTUBHbBIX PACCYKICHMUIA;

pa3sBUTHE M COBEPILICHCTBOBAHHE WHTEIUICKTYaJbHBIX M TBOPYECKHUX CIOCOOHOCTEH
oOyyaroluxcs, I03HABATEJIbHON aKTUBHOCTH, HWCCIIEIOBATENbCKUX YMEHHUH, KPUTHUYHOCTH
MBIIUICHUS, UHTEPECa K U3YUCHHUIO T€OMETPUH;



dbopMupoBaHue (QYHKIIMOHAIBHONH T'PaMOTHOCTH, PEIEBAHTHOW TEOMETPUHU: YMEHUS
pacrmo3HaBaTh MPOSIBICHUS TIEOMETPUUECKUX MOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEATBbHBIX KU3HEHHBIX CUTYallUsAX W TPHU M3YUYCHHUH JAPYTUX YUEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS PEATbHBIX CHUTYallMi, HCCIIECIOBAHUS
MMOCTPOEHHBIX MOJIEJIeH, UHTEPIPETAIIMH TTOJYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMHU COZIEp)KaTEIbHBIMU JUHUSAMH YyueOHoro kypca «['eomerpus» B 10-11
kiaccax saBisitoTcs: «lIpsiMble W TUIOCKOCTHM B MPOCTpaHCTBe», «MHororpanHukmy, «Tena
BpallleHus», « BeKTopbl U KOOPAWHATHI B IPOCTPAHCTBEY, «/IBIXKEHUS B TPOCTPAHCTBEY.

CoopmymupoBannoe Bo ®I'OC COO TtpeboBaHHE «YyMETb ONEPHPOBATH MOHATHIMMY,
peleBaHTHBIMU T€OMETPHUH Ha YriIyOnEHHOM ypoBHE 00yueHust B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJCpXATENbHBIM JIMHUAM Y4eOHOTO Kypca, a (opMHpoBaHHE JOTHUYECKUX YMEHHM
pacmpeziensercss HE TOJbKO IO COJEpXKATeNbHbIM JHHHUSAM, HO M IO TrojJaM OOy4YeHHs.
ConpepxaHnue  00pa3oBaHUs, COOTBETCTBYIOLIEE IMPEAMETHBIM  pe3yJbTaTaM  OCBOCHMS
denepanpHOl paboueit mporpaMMebl, pacipeaenEéHHBIM 0 ToAaM 00y4YeHUs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPUHIMIHUAIBHBIM BOIMpOcaM OOydYaromuecs
oOpamaiich HEOAHOKPATHO. DTO TMO3BOJIAET OpPraHU30BaTh OBJAJCHHE TE€OMETPHUYECKUMHU
MOHSITUSMH W HABBIKAMHU TIOCIEIOBATEIbHO M IMOCTYMATENbHO, C COOIOJCHHEM IPUHIIHIA
MIPEEeMCTBEHHOCTH, a HOBBIE€ 3HaHUS BKIIOYaThb B OOIIYI0 CHCTEMY T€OMETPUUYECKUX
MPEJICTaBICHUN O0YyJaroUINXCs, paciupsis U yriayomnss e€, odpa3ys MpoYHbIE MHOKECTBEHHBIC
CBSI3H.

[Tepexon k U3y4EHHUIO TEOMETPUH HA YTITyOJIEHHOM YPOBHE IMO3BOJISIET:

co3math ycioBus st guddepeHunanud oO0ydeHUs, TMOCTPOCHHS] WHIUBUAYATbHBIX
o0pa3oBaTeNbHBIX  MIPOrpaMM, OOECHeuuTh YIIIyONEHHOE M3yYeHHEe TIeOMETPUU  Kak
COCTaBJISIIONIEH yueOHOro peaMera «MaTemMaTHukay;

MOJATOTOBUTH OOYYAIOIIMXCS K MPOJIOJDKEHUIO M3yUeHUs] MAaTeMaTUKHU C YYETOM BBIOOpa
Oynymieir mpodeccun, obecreynBas NPEEeMCTBEHHOCTh MEXKIY OOmUM M TMpodhecCHOHATBLHBIM
o0Opa3oBaHUEM.

Ha u3ydenne ydeOHOro Kypca «l'eomerpusi» Ha yrIyOJ€HHOM ypoBHE oTBOmuTCs 204
gaca: B 10 kimacce — 102 gaca (3 yaca B Heeno), B 11 kimacce — 102 gaca (3 gaca B HeZemo).



COJAEPKAHUE OBYYEHUA

10 KJIACC

IIpsimble ¥ MII0CKOCTH B IPOCTPAHCTBE

OCHOBHBIE NMOHATHUS CTEpEOMETpUH. TouKa, IpsMasi, INIOCKOCTb, MPOCTpaHCTBO. [loHsATHE
00 aKCMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX.

B3auMHOe pacrnosioKeHue MpsAMBIX B IIPOCTPAHCTBE: NEPECEKAIOIIMECS, NTapAIIJICIIbHbIE U
CKpenuBaromuecs npsamele. llpusHaku ckpenmBaromuxcs npsamsIx. [lapamiensHOCTs NPSAMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE: IMApajUICIIbHBIE IPSIMBbIE B IIPOCTPAHCTBE, MapaJUIEIbHOCTh TPEX
NPSAMBIX, APALIEIBHOCTh NPAMOA W IUIOCKOCTH. [lapamienbHOe MW LEHTpaIbHOE
NIPOEKTHPOBaHUE, n3o0pakeHue puryp. OCHOBHBIE CBOMCTBA MapajljIeIbHOTO MPOEKTUPOBAHUS.
N3o06paxenue ¢puryp B napauieabHOW NPOEKUUHU. YTIIbI C COHANPaBIEHHBIMUA CTOPOHAMHU, YTOJ
MEXIYy NpsAMBIMA B IPOCTPaHCTBE. llapaiienbHOCTh IUIOCKOCTEN: Mapalljie/ibHbIE IUIOCKOCTH,
CBOICTBa MapaienbHbIX MIocKocTel. [Ipocreiinme npocTpaHCTBEHHBIE (PUTYpBI HAa TUIOCKOCTH:
TeTpajap, NapajljIeJIeNUIIe], IOCTPOCHUE CEYCHUN.

[lepneHaUKyISAPHOCTE HPSAMOM M IUIOCKOCTH:  INEPHEHIUKYJSIPHBIE IPSMBIE B
MIPOCTPAHCTBE, IMIPSAMBIC IapajuIeIbHbIE M IEPHEHIUKYISPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPNEHANKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEPHEHANKYJISIPHON
IUIOCKOCTH. OpTOroHanbHOE NMPOEKTUpOBaHUE. [lepneHnnKyIsIp U HAKIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM J0 TUIOCKOCTH, MPOEKLUs GUTYpbl HA IIIOCKOCTb.
IlepnieHqUKYIAPHOCTD TUIOCKOCTEN: MIPU3HAK MEPIEHIUKYIAPHOCTH ABYX IUIOCKocTer. Teopema
0 TPEX NMEPIEHIUKYIISIpax.

Yribl B INPOCTPAHCTBE: Yroll MEXKAY MPAMOM U IUIOCKOCTBIO, ABYTPaHHBIM yTIOI,
JUHENHBIN yrojl ABYTPaHHOTO yria. TpéXrpaHHbId U MHOrorpaHHble yribl. CBONCTBA IIOCKUX
yIJ0B MHOrorpaHsHoro yria. CBONCTBa INIOCKMX M JBYTPAHHBIX YITIOB TPEXTPAHHOIO Yria.
TeopeMbl KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO yIJIa.

MHororpaHHuKH

Bunbl MHOrorpaHHukoB, pa3BEpTKa MHoOrorpaHHuka. Ilpumsma: n-yronpHas mnpusma,
npsMasi U HakJIOHHAs NMpHU3MbI, OOKOBas W IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapamienenunern,
MIPSAMOYTOJIBHBIMA [MapajuleNieluIlel W ero cBoWcTea. KpaTyaiiime myTH Ha TOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. I[IpoctpancTBeHHas Teopema Iludaropa. IMupamumpa: n-
yrosbHasi TUpaMuja, NpaBuibHas U yceu€HHast nupaMusl. CBoiicTBa péOep u OOKOBBIX I'paHei
IIPaBWIBHON nUpaMuibl. [IpaBuiIbHBIE MHOTOTPaHHHMKM: NpPAaBWJIbHAs INpPU3Ma W IpaBUIIbHAA
NUpaMuJia, MpaBUIIbHAS TPEYTOJIbHASL MUPAMKJIA U IPABWIbHBIN TeTpasap, kyO. [IpeacraBnenue
O IIPaBWJIBHBIX MHOTOTPaHHMKAX: OKTa’dAp, NOAEKA3Ip U HKOCAIP.

Brruucnenue 35eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [1nomans 60xoBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPHU3MBI, ILIOIIAJb OCHOBAaHUN, TEOpeMa O
OOKOBOM TMOBEPXHOCTU MPSMOM Tpu3Mbl. [Lmomians OOKOBOW MOBEPXHOCTH U TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAAN YCCUEHHOU TUPAMUBL.

CuMMeTpusi B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUHU MPABWIBHBIX MHOT'OI'PAaHHUKOB.
CuMMeTpusi B TpaBUIBHOM MHOTOIPDAaHHUKE: CHMMETPHs MapajuleJeNuIena, CHUMMETPHs
MIPaBUJIBHBIX NIPU3M, CHMMETPUS NTPABUIIbHON TUPAMU/IBIL.

BexkTopb! M KOOPAMHATEI B IPOCTPAHCTBE

[lonsATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JINHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHBIE, COHAMPABIICHHbIE U IPOTUBOIIOJIOKHO HAIlpaBIEHHbIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHsA C BEKTOpaMU: CIIOKEHUE W BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKHX
BEKTOPOB, YMHOXXEHHME BeKTOopa Ha uMcio. CBoiicTBa clloKeHHs BeKTopoB. (BolicTBa
YMHOKE€HHUS BEKTOpa Ha yucio. [IoHATHEe KOMIUTaHApHBIE BEKTOpHI. lIpH3HaKk KOMIUTaHAPHOCTH
TpéXx BekTOpoB. IIpaBwiio napamnenenunena. Teopema O pasloKEHUM BEKTOpa IO TPEM
HEKOMIUTAaHApHBIM  BekTopaM. lIpsimoyrosbHass cucrtema KOOpAMHAT B  IIPOCTPAHCTBE.
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Koopaunater Bektopa. CBsA3b MeX1y KOOpAMHATAMU BEKTOpAa U KOOpAMHATAMM TOYEK. YTOJI
MexX 1y Bekropamu. CKaJsipHOE IPOU3BEAECHNE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[lonsTus: UMIMHApPUYECKas TOBEPXHOCTh, KOHWYECKas TIOBEPXHOCTb, CdepuyecKkas
MOBEPXHOCTh, OOpasyomue MoBepxHocTed. Tena BpameHHs: HWIMHAP, KOHYC, YCCUEHHBIN
KoHyc, chepa, map. BzaumHoe pacnosoxkenue cepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K
cdepe. M300paxkenue Ten BpaleHus Ha TIockocTH. Pa3BépTka nmnmmuapa u konyca. Cummerpus
cdepsl 1 mapa.

O6BéM. OcHoBHBIE cBOMcTBa 00BEMOB Ten. Teopema 00 00BEME NPAMOYTOJIBLHOTO
napajuienenunena U ciueactBuss u3 He€. OOBEM NpSAMON M HAKIOHHOW MPHU3MBI, LWIHHIPA,
nupamMuibl ¥ KoHyca. OO0bEM mapa U apoBOro CETMEHTA.

KoMOunanuu Tenm BpamieHuss W MHOrorpaHHukoB. [Ipu3ma, BmMcaHHas B IWJIMHAD,
onucaHHas okojo IunuHapa. [lepeceuenue cdepsl u mapa ¢ 1miockocThio. Kacanue mapa u
cdepsl II0CKOCThIO. [ToHATHE MHOTOTpaHHKKA, OTIMICAHHOTO OKOJIO cepbl, Chephl, BIUCAHHOU B
MHOTOTPaHHHK HWIIM TEJIO BPAICHHSI.

[Tnomane MOBEpXHOCTH IWJIMHJIpPA, KOHyca, miomanas chepbl n e€ uvacreid. [logobue B
npoctpancTtBe. OrTHomieHHEe O0O0BEMOB, TUIOMIANAEH TOBEPXHOCTEH  MOMOOHBIX  QUTyp.
[IpeoOpa3zoBanne mono0us, romoretus. PemieHue 3agady Ha IUIOCKOCTH C HCIOJIb30BaHHEM
CTEpPEOMETPUUECKUX METOJIOB.

[loctpoeHne ceueHuil MHOTOTPAHHHUKOB U TeJl BpaIICHUA: CEUEHHUs [UIUHApA
(mapanienbHO M TEPHEHIUKYISIPHO OCH), CEYEeHHs] KOHyca (mapajulelibHble OCHOBAHHMIO U
MPOXOJSIINE Yepe3 BEpIIMHY), CEYEHHsI 1Iapa, METOJbl MMOCTPOCHUS CEUCHHI: METOJ] CJeJOB,
METO]l BHyTPEHHETO MPOEKTUPOBAHUS, METO IIEPEHOCA CEKYIIEN TUIOCKOCTH.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HaJl BeKTopaMu. BEKTOpHOE YMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOrO yMHOXeHHUA. [IpsMoyronpHas cucremMa KOOpPAMHAT B MPOCTPAHCTBE.
Koopaunater BekTopa. Paznoskenue BexTopa mo 6asucy. KoopamHaTHO-BEKTOPHBI METOA MpHU
pEILIeHNU T€OMETPUYECKUX 3a/1ay.

J{BH2KeHHMS B IPOCTPAHCTBE

JBmxenus mnpoctpancTBa. OtoOpakenus. JIBmxeHus u paBeHCTBO ¢uryp. OOmme
CBOMCTBA JBWKCHMI. BHIbI NBIMKEHUI: NapajUIe/IbHBIA IEPEHOC, LIEHTpalbHAasi CUMMETPHS,
3epKaJIbHAasi CHMMETPHsI, TTOBOPOT BOKpYT Iipsimoid. [IpeoOpazoBanus momgodust. [Ipsmas u cdepa
Diinepa.



INTAHUPYEMBIE PE3YJIbTATbI OCBOEHMS YYEBHOI'O KYPCA «'EOMETPHS»
(YI'JIIYBJIEHHBIX YPOBEHB) HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:xknanckoe BOCIMTAHUE:

c()OPMHUPOBAHHOCTh ~ TPAKIAHCKOW  MO3MIMK  OOydaromerocss Kak aKTHBHOIO U
OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO O0OIecTBa, MPEICTaBICHHE O MaTEeMaTHYECKUX OCHOBAxX
(GYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHUW, TMPOLEAYp TPaKIAHCKOTO oOIIecTBa
(BBIOOpBI, OMPOCHl U JPYroe), yMEHHE B3aUMOJCHCTBOBATH C COLMAIbHBIMU HHCTUTYTAaMHU B
COOTBETCTBUU C UX (QYHKIMSIMU H Ha3HAYCHUEM;

2) NaTPUOTHYECKOEe BOCIUTAHME:

c(OPMHPOBAHHOCTh POCCUICKON TPa)XXTaHCKOW HIECHTHUYHOCTH, YBAXECHHS K MPOILIOMY H
HACTOSIIIEMY POCCHMCKON MAaTeMaTHKH, IIEHHOCTHOE OTHOUIEHHE K JOCTHMKEHHUSM POCCHHUCKHUX
MAaTeMaTUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, UCIIOJb30BAHHUE ITUX JOCTHKEHUHN B IPYTUX
HayKaX, TEXHOJIOTHUAX, cpepax SKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHME:

OCO3HaHHE JYXOBHBIX IIEHHOCTEH POCCUHUCKOro Haponaa, cPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUs, 3THYECKOTO MOBEAEHHUS, CBA3aHHOIO C MPAKTHYECKUM TPUMEHEHUEM JTIOCTUKEHUN HAyKH
U IeATEIbHOCTHIO YUEHOTO, OCO3HAHKE JTUYHOTO BKJIA/a B IOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

4) scTeTYeCcKoOe BOCTIMTAHUE:

ACTETUYECKOE OTHOLIEHUE K MHpPY, BKJIIOYas 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/Jay, PELICHUW, PaCCY>KICHUM, BOCHPUMMYHUBOCTh K MATEMAaTHUYECKUM AacHeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHKE:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHITh MaTeMaTHUECKUE 3HaHUSI B MHTEpEcax 37J0POBOTO U
Oe3omacHOro 0oOpasa KH3HU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 370POBBIO (3I0pOBOE MUTAHUE,
cOanaHCUPOBAHHBIN PEXKUM 3aHATHI U OTJbIXA, peryjspHas Qunudeckas akTUBHOCTD), (hU3HUECKOe
COBEPILIECHCTBOBAHKE NIPH 3aHATUSAX CIIOPTUBHO-0310POBUTEIIBHON IESTENBHOCTHIO;

6) Tpya0BOE BOCIUTAHME:

TOTOBHOCTh K TPY/Iy, OCO3HAHUE ILIEHHOCTU TPYIOJIOOWs, WHTEpPEC K PA3INYHBIM cdepam
npo(hecCHOHATBLHON NEATENbHOCTH, CBS3aHHBIM C MaTeMAaTUKOW U €€ MPWIOKEHUSAMU, YMEHHE
COBepIIaTh OCO3HAHHBIN BBIOOP Oymyieil mpodeccuu U peann30BhIBATH COOCTBCHHBIE KU3HCHHBIC
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4eCKOMY OOpa30BaHHUIO M CaMOOOpa30BaHHUIO Ha
MPOTSKEHUHN BCEW >KU3HHU, TOTOBHOCTh K AKTMBHOMY YYacCTHIO B PELICHHHM MPAKTHUYECKHX 33734
MaTeMaTUYeCKOW HaIllpaBJIECHHOCTH;

7) 3K0JI0rM4YecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTh ~ JKOJIOTMYECKON  KyJbTYpbl, [OHHUMAaHHE BIMSHHUS COLIUATIBHO-
SKOHOMHMYECKHX IPOLIECCOB HA COCTOSIHUE NPUPOJHOW W COLMAJIBbHOW CpeAbl, OCO3HAHHE
r7100aJbHOTO XapakTepa SKOJIOTHYECKUX MpoOsieM, OpUEHTAIMsl Ha MPUMEHEHUE MaTeMaTHYeCKUuX
3HaHUM JJIs pellIeHUs 3a/1ay B 00JacTH OKPY>KArOIIe cpefibl, TUITAHUPOBAHUE MOCTYNKOB M OLEHKU
MX BO3MOKHBIX TIOCJIECTBUN VISl OKPYXKAIOILIEH CPEbL;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOIIECTBEHHOW MPAKTHKH, MOHUMAHUE MAaTEeMAaTUYSCKOW HAYKU KakK chephl 4eToBeUeCKOn
JIeATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTH JUIsl Pa3BUTHS LIMBUIIM3ALUU, OBJIAJCHUE SI3bIKOM
MaTeMaTUKH M MaTeMaTHYECKOW KyJIbTypOM KaK CpEJCTBOM MO3HAaHHS MHpPA, TOTOBHOCTh
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO AESITEIbHOCTh NHAUBUIyaJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI



Ilo3naBaTebHBbIC YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3zoBrble JJoruueckne aeicTBUA:

BBISBJISITH W XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTUN, OTHOUIEHUH MEXIy MOHATUSAMU, (POPMYIUPOBATH OINpEIEICHHs IOHATUH, yCTaHABIUBATh
CYIIECTBEHHBIA MPU3HAK KIACCU(PUKALUU, OCHOBAHUSA sl OOOOIICHUS W CPAaBHEHUS, KPUTECPHUH
MPOBOJUMOI0 AHAJIN3A;

BOCIIPUHUMATh, (HOpPMyIHpOBaTH W TNPeoOpa3oBBIBATH CYXKIACHHS: YTBEPAUTEIbHBIE U
OTpI/IIIaTCJ'H)HI)IG, CAWHUYHBIC, YaCTHBIC U 06HII/I€, YCJ'IOBHI)IG;

BBISBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTHBOpedus B (akTax,
JaHHBbIX, Ha6.]'IIO)1€HI/I$IX nu YTBep)I(HeHI/IﬂX, npez[naraTL KpI/ITepI/II/I JJIs1 BBIABJICHUS SaKOHOMepHOCTel\/II
Y IPOTUBOPEUHIL;

JA€JIaThb BBIBOJABI C HCIIOJIBb30BAHHEM 3aKOHOB JIOT'HKH, I[@HYKTI/IBHI)IX U HWHAYKTUBHBIX
YMO3aKJIIOUEHHM, YMO3aKIIFOUEHHI M0 aHAJIOTUH;

MPOBOAMTH CAMOCTOSITENIBHO J0Ka3aTebCTBA MAaTEMaTUUECKUX YTBEP)KJIECHUH (MpsSMbIEe U OT
MPOTUBHOTO), BBICTpPAWBATh APryMEHTALMI0, MPHUBOJUTH MPUMEPbl U  KOHTPIPHUMEPHIL,
06OCHOBI>IB3TI) CO6CTB€HHBIG CY)K)IGHI/ISI " BBIBOJbI,

BBIOMpaTh crioco0 penieHus y4eOHOU 3amaun (CpaBHMBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BbIOMpaTh HanboJee MOAXOASAIMINN C YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTeIbCKUE AeliCTBHSA:

WCIIOJIb30BaTh BOIPOCHI KaK HMCCIEAO0BATEIbCKUI MHCTPYMEHT IO3HaHUsA, (OpMYIUpOBAThH
BONPOCH, (UKCHUPYIOIIME NPOTUBOpEYHE, MpodiieMy, YCTaHABIMBAaTh HCKOMOE U JaHHOE,
(bopMHUpPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3UIUI0, MHEHHE;

MPOBOJIUTh  CAMOCTOSITEIbHO  CIUIAHUPOBAHHBIA ~ IKCIIEPUMEHT,  HUCCIEAOBaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SBJICHHS, TPOIECCa, BBISBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMU, SIBJICHUSIMHU, TIPOIIECCAMU;

CaMOCTOSITENIbHO (HhOpPMYJIMpOBaTh OOOOIIEHUS W BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HAOIO/ICHUS, UCCIIEIOBAHMs, OLICHWBATh JIOCTOBEPHOCTh IMOITYYCHHBIX DPE3YyJIbTaTOB, BBIBOJAOB U
00001LEeHN;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIABUTATh MPEANOIOKEHUS O €T
paSBI/ITI/II/I B HOBBIX yCHOBI/IHX.

Padorta ¢ unopmanmeii:

BBIABJIATH }16(1)I/IIII/ITI)I I/IH(i)OpMaIH/II/I, JaHHBIX, HCO6XOI[I/IMI)IX JIs1 OTBETA Ha BOHpOC n Jisa
pELIeHUs 3a/1a4;

BI)I6I/IpaTI) I/IH(bOpMaI_[I/IIO nu3 NCTOYHHUKOB paanqux THUIIOB, aHaJ'II/I3I/Ip0BaTB,
CHUCTEeMATH3UpPOBaTh W  HHTEPIPETHPOBATH WHGOPMAIUIO  PaA3IUYHBIX BHUAOB U  Qopm
MIPE/ICTABIICHHS;

CTPYKTYpUpPOBaTh MH(OPMAIIHIO, TPEJCTABIATh €€ B pa3sNUYHbIX (opMax, WITIOCTPUPOBATH
rpaduuecky;

OIICHUBATh HAAEKHOCTh MH(POPMAIIMH IO CAMOCTOATEIHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE T1eiCTBUSA

OO0menne:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBHSIMH M LEISIMHU
06H.I€HI/ISI, SACHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3pCHHA B YCTHBIX W NHCBMCHHBIX
TEKCTax, JaBaTh MOSACHEHUS MO X0y PEIICHHUS 3ajaul, KOMMEHTHPOBATh MOJTYYEHHBIN Pe3yJIbTaT;

B XO0JI¢ OOCYXICHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXTA€MON TEMbI, TPOOIEMBI,
pemaeMoil 3agaud, BBICKA3bIBaTh WJICU, HAIllEJIEHHbIE HA TMOWCK PEHICHMsS, COMOCTaBISATh CBOU
CYXKACHUA C CYXIACHUAMU APYIUX YHYACTHHUKOB JMUajiora, 06Hapy)KI/IBaTB pasinyue U CXOIACTBO
MO3UIIHH, B KOPPEKTHOH opMe GopMyIHpOBATh Pa3HOIIACHS, CBOM BO3PAKECHHUS,



MPEACTABISATh PE3YyJbTaThl PELICHUs 3a/ayd, SKCIIEPUMEHTA, MCCIEOBaHUsA, IPOECKTa,
CaMOCTOSITENIbHO BBIOMpaTh (OpMAaT BBICTYIUICHHUS ¢ YUETOM 3a7ad MPE3CHTAIIMH U OCOOEHHOCTEH
ayIUTOPHH.

PeryasiTuBHble YHUBepPcAJbHbIE YUeOHbIE TeiCTBHS

CamoopraHu3anusi:

COCTaBIIAITh IUJIaH, QJITOPUTM pEIIECHUS 3a/Jayd, BbIOUpaTh CHOCOO pelIeHUs ¢ Y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH
BapHaHTHI PEUICHUI ¢ y4€TOM HOBOM HMH(OpMALIUK.

CaMOKOHTPOJIb, IMOIHOHATbHBI HHTEJJIEKT:

BJIa/IETh HABbIKAMU MO3HABATENbHOMN pediekcuu Kak OCO3HAHUS COBEpIIAeMbIX JEUCTBUN U
MBICIMTENBHBIX MPOILECCOB, UX PE3YJIbTAaTOB, BIAJAETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS
mpolecca 1 pe3ysibTaTa pelieHusi MaTeMaTHYeCKON 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MpPH PEIICHWH 3a7add, BHOCUTH
KOPPEKTUBHI B JESATENLHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAaHHBIX, HAaWJCHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHE pe3yjbTaTa IeU U YCIOBUAM, OOBSICHATH MPUUYMHBI JTOCTHKCHUS
WIH HEIOCTIKEHUS  Pe3yJbTaTOB  JICATEIBHOCTH, HAXOJWUTh OIIMOKY, JaBaTh OIEHKY
pPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATEJILHOCTh:

MOHMMATh W HCIHOJB30BaTh MPEUMYIIECTBA KOMaHIHOW W WHAMBHUIYaJIbHON paboOThl MHpu
pelieHnu  y4eOHBIX 3aJa4, MNPHHUMATh IeJIb COBMECTHOM JICATEIHHOCTH, IUIAHUPOBATH
OpraHM3alMi0 COBMECTHOM paboThl, pacmpeAensiTh BHIbI paboOT, JOroBapuBaThCSA, 00CYXKIATh
MIPOIIECC M PE3YJIbTAT pabOThI, 0000IIaTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (0OCykaeHHs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBD» ¥ UHBIC), BHITIOIHITH CBOKO YacTh pa0OThI M KOOPAHMHUPOBATH CBOM JICUCTBUS C IPYTUMHU
YJieHaMH KOMAaHJblI, OIEHMBaTh KayeCTBO CBOETO BKJIaJa B OOWIMH NPOAYKT MO KPUTEPHSM,
c(hOpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

JleAITeJJbHOCTD YUUTEJS € y4eTOM pado4eii NporpaMMbl BOCIIUTAHUS

- YCTaHOBJIEHHME JOBEPUTENBHBIX OTHOLIECHUH € OO0Yy4YaloUIMMHCS, CHOCOOCTBYIOLINX
MO3UTUBHOMY BOCHPHUSATHIO OOYYaIOUMMHCS TPEOOBAaHUHA W MPOCHO YyUWTEINs, MPUBJICYCHUIO UX
BHUMaHus K oOCyXJaemMoil Ha Yypoke HH(OpMalMM, aKTUBU3ALMU WX [O3HABATEIbHON
JIESITENIbHOCTH;

- moOykJIeHue o0yvarouxcs coOMI0AaTh Ha YpOKe OOLICHpPUHSATHIE HOPMBI MOBEACHUS,
npaBWia OOLICHWA CO CTApIIUMH M CBEPCTHUKAMH, NPUHIMIIB Y4eOHOW JUCHMIUIMHBI WU
CaMOOpraHu3alNy;

- IpUBJICYCHHE BHUMAHUS O0OYyYaIOUINXCS K IEHHOCTHOMY aCIEKTy M3y4YaeMbIX Ha YPOKax
SBIICHUH, OpraHu3alus ux paboThl ¢ MOJyYyaeMoOl Ha YPOKE COIMAIbHO 3HAUUMOM HH(pOpMaIIeii;

- BKJIIOYEHME B YPOK MWIPOBBIX MpOLEAYp C LENbI0 NOJAAEpNKaHUS MOTUBALUU
0o0y4aromuxcst K MOJYyYEHUIO 3HAaHUHM, HaTa)KUBAHHUIO TO3UTHUBHBIX MEXKIMYHOCTHBIX OTHOIICHUN
B KJ1acce.

IMPEAMETHBIE PE3YJIBTATbBI

K koniy 10 kiaacca oOydJaronuiicss HAyIuTCs:
o CBOGOI[HO ONCprUpoOBaTb OCHOBHLIMU NOHATUAMU CTCPCOMCTPHU IMPU PCIICHUU 3aJad U
IIPOBEACHUM MAaTEMaTUYECKUX PACCYKIACHUM;



NPUMEHATh aKCHOMBI CTEPEOMETPUH ¥ CIEICTBHS M3 HUX MPH PEIICHUN TeOMETPUIECKUX
3aaad;

KJIaccu(UIpPOBaTh B3aUMHOE DPACIOJIOXKECHHUE MPSMBIX B TPOCTPAHCTBE, TUIOCKOCTEH B
IIPOCTPAHCTBE, MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO OINEPHPOBATH MOHATHSIMHU, CBS3aHHBIMH C yIJaMHU B TMPOCTPAHCTBE: MEXIY
NPSMBIMH B IPOCTPAHCTBE, MEXIY NMPSIMOH U IIIOCKOCTBIO;

CBOOO/THO OIIEPUPOBATH MOHATHUAMH, CBSI3aHHBIMHU C MHOTOTPAaHHUKAMU;

CBOOOJHO pAaCMO3HABATh OCHOBHBIC BHIBl MHOTOTPAaHHHKOB (IpU3Ma, NHpaMHja,
NPSMOYTOJIBHBIN TTapajuIesIenuIe], Ky0);

KJIaccu(pUIpPOBaTh MHOTOIPAHHUKH, BEIOMpPAsi OCHOBAHMUS JJIS KINACCU(PHUKAIINH;
CBOOOJHO ONEpPUPOBATH TMOHATUSAMH, CBS3aHHBIMH C CEYCHHEM MHOTOIPAaHHHKOB
IUIOCKOCTBIO;

BBINOJIHATH MapajuleJIbHOE, LIEHTPAIbHOE U OPTOrOHAIBHOE MPOEKTHpPOBaHUE (GUTYp Ha
TUTOCKOCTB, BBITIOHATH N300paKeHHsT (GUTYp Ha TIOCKOCTH;

CTPOUTH CEYEHHs] MHOTOTPAHHMUKOB pA3IMYHBIMH METO/AMH, BBIIOJIHATH (BBIHOCHBIC)
TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BH] CBEpXY, COOKY, CHU3Y;
BBIUUCIIATH  TUIOMIAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TpH3Ma, MUpaMUaa),
reOMETPHUYECKUX TeJl C MPUMEHEHHEM (HOpMYIT;

CBOOOJHO OIEPUPOBATH TOHATHUAMHU: CHMMETPUS B TIPOCTPAHCTBE, LEHTP, OChb U
TUIOCKOCTH CHMMETPHH, LIEHTP, OCh M TNIOCKOCTh CHMMETPHHU (HUTYPBI;

CBOOOJHO ONEpUPOBATh MOHATHUAMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOPAMHATAM B
MPOCTPAHCTBE;

BBITIOJIHATH JICHCTBUS HaJl BEKTOPAMH;

pemiaTh 3aJadyd Ha JI0Ka3aTeJbCTBO MATEeMAaTHUYECKUX OTHOIIEHUH M HaXoXKIACHUE
TEOMETPHUECKUX BEITHMYUH, TPUMEHSSI H3BECTHBIC METOBI TIPH PEIICHUH MaTEMAaTHIECKUX
3aJ1a4 MOBBIILIEHHOTO U BBICOKOTO YPOBHSI CJIOXKHOCTH;

NPUMEHATh TPOCTEHIINE MPOTPAMMHBIE CPEACTBA U 3AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI [IPU PEIICHUU CTEPEOMETPHUYECKHX 3a/ay;

U3BJIEKaTh, IPEO0OPA30BBIBATh U MHTEPIPETUPOBATH MH(POPMALIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (DUTYpax, MPEICTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

NPUMEHATH TOJyYCHHBIC 3HAHHWS HA MPAKTHKE: CPABHUBATh W aHAJIM3HPOBATH peasibHbBIC
CUTYyalll, TPUMEHATh U3yUCHHBIE TIOHATHS B MPOIECCE MOUCKA PEIICHUS MaTeMaTHIECKU
cOopMyIHpPOBAaHHON MPOOJIEMBI, MOJEIHPOBATh pEajbHbIE CUTyalldd Ha S3bIKE
T€OMETPHH, HCCIEI0BATh IOCTPOCHHBIE MOETH C HCIOJIb30BAaHUEM TI'€OMETPUYECKHUX
NOHATHH M TEOpeM, ammapaTa anreOphl, pemarh NpaKTHYeCKHue 3aJadud, CBS3aHHBIEC C
HaXOXKJCHUEM T'€OMETPUYECKUX BEJINYMH;

MUMETb TMPEJICTABICHUS 00 OCHOBHBIX JTalax Pa3BUTHS I'€OMETPHH KaK COCTABHON YacTH
(byHIaMeHTa pa3BUTHsI TEXHOJIOTHI.

K xonuy 11 kaacca o0yyaromuiicss Hay4YuTCs:

CBOOOJHO OIEPUPOBATH TOHATHUSMH, CBS3aHHBIMH C [WJIMHAPUYECCKOW, KOHUYECKOH U
cepruvecKoil MOBEPXHOCTSIMHU, OOBICHATH CITOCOOBI ITOJTyUCHHS,

OTEPUPOBATh TOHSATUSIMH, CBSI3aHHBIMU C TEJIaMHU BpAILICHHS: MUIUHAPOM, KOHYCOM,
cdepoii u mapom;

pacro3HaBaTh Tejia BpalieHus (MHJIMHIP, KOHYC, chepa U map) U OOBSICHATh CIHOCOOBI
MIOJTyYEHUS TEIl BPAILCHUS;

KJIacCU(PUITMPOBATH B3aUMHOE PACIIONIOKEHHE CHEPhI U TIIOCKOCTH;



BBIUUCIISATH BEIMYUHBI SJIEMEHTOB MHOTOIPAaHHUKOB U Tell BpallleHus, 00BbEMBI U TUIOIIA N
MIOBEPXHOCTEH MHOIOTPAHHUKOB U TEJl BpAlllEHUs, TEOMETPUUECKUX TEJl ¢ IPUMEHEHUEM
hopmy;

CBOOOJHO OIEPUPOBATh MOHATUSAMH, CBA3AHHBIMH C KOMOMHAIMSAMHU TeNl BpAIICHUS U
MHOTOTPaHHUKOB: MHOT'OTPAHHUK, BIHCAHHBIM B cdepy U ONUCAHHBIA OKOJIO cdepsl,
cdepa, BIMCaHHAs B MHOTOI'PAaHHUK WMJIM TEJIO BPAICHUS;

BBIUUCIISATH COOTHOLICHUSI MEXIY IUIOIAASIMHU TOBEPXHOCTEH M 00bEMaMH NOJOOHBIX
Ten,

n3o0pakaTb M3y4yaeMmble (UIyphl, BBINONHATh (BBIHOCHBIE) IUIOCKHE YEPTEeXKH U3
PUCYHKOB NPOCThIX 00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS Tel
BpAILCHHUS;

U3BJICKaTh, HHTEPIPETUPOBATh M MPEOOPa30BBIBATE WH(POPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUYeCKuX QUrypax, npecTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;

CBOOO/THO OIIEPUPOBATH MOHIATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OIEPALMU HaJ BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOIl cUcTeMe KOOPAUHAT;

pemars TreoMeTpUYECKHEe 3a/ladyd Ha BBIYUCIEHUE YIJIOB MEXAY MpSIMBIMU U
IUIOCKOCTSIMHM, BBIYUCIIEHHE PACCTOSTHUM OT TOYKM 1O IUIOCKOCTH, B LIEJIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/1a MIPH PEIICHUU;

CBOOOJHO OMEpPUPOBATh MOHIATUSAMH, CBSI3aHHBIMHU C JBH)KEHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JBMKCHHIA;

BBITIOJHATh HM300paK€HUSI MHOTOTPAHHMKOB M TN BpalleHHs IMpU MapalieIbHOM
IIEPEHOCE, LIEHTPAJIbHOM CHUMMETPHUH, 3€pKaJIbHOM CUMMETPUM, NPU MOBOPOTE BOKPYT
MpsIMOH, MpeoOpa3oBaHus MOI00US;

CTPOMUTH CEUEHUSI MHOTOI'PAHHUKOB U TE€J BPALLEHUS: CEUEHMsI IMINHAPA (MIapajlIeIbHO U
MEPIEHIUKYJIAPHO OCH), CEYEHHUs KOHyca (mapajielbHbleé OCHOBAaHUIO U MPOXOSIIUE
yepe3 BeplIMHY ), CEUCHHUS 11apa;

UCIIOJIb30BAaTh METO/ABl IIOCTPOEHMSI CEYEHMH: METOJ CJIEA0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHHUSA, METO]I IEPEHOCA CEKYIIEH MI0CKOCTH;

JOKa3bIBaTh FT€OMETPUUECKUE YTBEPKIACHHUS;

NPUMEHATh TeOMEeTpHUecKue (aKkThl Ui PpEHIeHUS CTEPEOMETPHUYECKUX — 3a7ad,
MPEIONIaraloliuX HECKOJIbKO IIAroB pPELICHHs, €CIM YCJIOBUS NMPUMEHEHUs 3aJaHbl B
SIBHOW W HESIBHOU (hopMe;

pemars 3aJaud Ha J0Ka3aTelbCTBO MAaTeMaTHYECKUX OTHOUIEHHM M HaxXOXJACHHE
TreOMETPUUYECKUX BEJINYMH;

IIPUMEHATh MPOTPaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IIPU
pEIICHNU CTEPEOMETPUIECKHX 3a/1aY;

NPUMEHSTH TOJTy4YEeHHbIE 3HAHUS Ha MPaKTHKe: CPAaBHUBATh, aHAJIU3UPOBATh M OLIEHUBATH
peasibHble CUTYallUH, IPUMEHATh U3yUEHHBbIE MOHSTHSA, TEOPEMbI, CBOWCTBA B Mpoliecce
MIOUCKA pELICHUs MaTeMaTHYeCKd C(OpPMYyJIMpPOBAaHHONH NPOOIEMbl, MOJECIUPOBATH
peayibHble CHUTyallud Ha $3bIKE TE€OMETPUH, HCCIEIOBATh MOCTPOEHHBbIE MOJEIU C
UCTOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUH M TeopeM, ammapara ajareOpsl, pemarhb
MPAKTHYECKUE 3a]1a4M, CBA3aHHbIE C HAXOXKICHUEM F€OMETPUUECKUX BEINYUH;

UMETh NPEJCTaBJICHUs 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU KaK COCTABHOM 4acTU
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHIA.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo 4acos DJIeKTPOHHbBIE
Ne HaumenoBanme pa3jieioB u (ungposbie)
KonTpoJibuble
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTebHbIC
padoThI
pecypcbl
1 BBenieHne B CTepeoMETpHIO 23 1 bubauorexa [JOK
5 B3anmuoe pacnonoxxenue 6 | BuGmorexa LIOK
IPSIMBIX B IPOCTPAHCTBE
3 HapwHeHL?OCTB HPSIMBIX U g BuGmorexa LOK
IJIOCKOCTEH B MPOCTPAHCTBE
[leprieHANKYISIPHOCTH
4 IPSIMBIX U IIJIOCKOCTEW B 25 bu6nuoreka [IOK
IPOCTPAHCTBE
5 YIUIbl U pacCTOSHUSA 16 1 bubimoreka [IOK
6 MHOrorpaHHUKH 7 1 bubanorexa [JOK
7 BekTopsbl B npocTpaHCcTBE 12 bubmmnorexa [JOK
IT 600
8 OBTOPEHHE, 000 meHI:Ie 1 5 2 bu6nuoreka [JOK
CUCTEMAaTH3alMsl 3HAaHUM
OBIIEE KOJIMYECTBO YACOB 102 6

110 [TIPOTPAMME
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11 KITIACC

KoJsn4yecTBo 4yacoB DJIeKTPOHHbIE

HaumeHnoBanue

Ne (undposbie)
pa3aesioB U TeM KonTpoJbHbie

n/n Bcero o0pa3oBaTe/bHbIE
NMPOrpaMMbl padoThI

pecypchl
A
HarecKas 15 1 bu6mmoreka [JOK

TE€OMETPHSI
[ToBTOpeHme, 0600IEHNE
W CHCTEMAaTH3aIlH 15 1 bubnnoreka [HOK
3HAHUMU
O06BEM MHOTOTpAaHHUKA 17 1 bubmuoreka [{OK
Tena BpaieHus 24 1 bu6mmoreka [JOK
angazm MOBEPXHOCTH U 9 | BuGorexa LIOK
00BEMBI KPYTJIBIX TEJ
JBmxeHus 5 1 bu6mmoreka [JOK
[ToBTOpenue, 0600IIEHNE
U CUCTEMAaTH3alUsI 17 1 bu6nmoreka [JOK
3HAHUM

OBIIEE KOJIMYECTBO YACOB 102 7

110 ITPO'PAMME
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