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INOACHUTEJIBHAS 3AIINCKA

['eomeTpus sBAsIETCS OJHUM U3 0A30BBIX KyPCOB Ha YPOBHE CPEIHETO 001Iero oopa3oBaHus,
TaKk Kak o0ecreunBaeT  BO3MOXKHOCTh  M3Y4YCHHMS JUCLHHUIUIMH  €CTECTBEHHO-HAYYHOU
HalpaBIEHHOCTH M IPEIMETOB TyMAaHUTapHOro uukia. I[IocKonbKy JOrnyeckoe MBbIIIJICHHUE,
dopmupyeMoe MpH W3YYEHUH OOYYAIOUMMHCS MOHATUHHBIX OCHOB T'E€OMETPUH, TIpPH
JIOKa3aTeIbCTBE TEOPEM M IOCTPOCHUHU ILETMOYKHM JIOTUYECKUX YTBEPXKAECHUN NpU peLIeHUU
reOMETPUYECKUX 3a/a4, yMEHHE BBIIBUTAaTh M ONpPOBEpraTb THIOTE3bl HETMOCPEACTBEHHO
UCTIOJB3YIOTCS NPU PELIEHUU 33Ja4 €CTECTBEHHO-HAayYyHOI'O LMKJIA, B YaCTHOCTH (hU3MUECKUX
3aja4.

Ilenp ocBoeHust mporpaMMmsel ydyeOHOro kypca «l'eomerpusi» Ha yriayOl€HHOM YypOBHE —
pasBUTHE WHAMBHUIYAJIbHBIX CHOCOOHOCTEH OOyYalomuMXcss NpU HW3YYEHHUH TEOMETPUH, Kak
COCTaBJIAIOLIEH mpeaMeTHOM oOmactn «Marematuka M MHGOpMaTHKa» dYepe3 obecreyeHue
BO3MOXXHOCTH TPHOOPETEHHsI W HCIIOJIB30BaHUs OoJiee TIIyOOKMX TeOMETPUYECKUX 3HAHUUA U
JnecTBUM, crnenuUUHBIX T€OMETPUH, U HEOOXOOUMBIX JUIsl YCHELIHOro Hpo(ecCHOHAIBHOIO
00pa30BaHMs, CBSI3aHHOTO C UCIOJb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMU 3a7jauaMH Kypca F€OMETpPUM Ha YIiIyOlIEHHOM ypOBHE, PACHIMPSIOIIUMU U
YCWJINBAIOIKUMU Kypc 6a30BOro ypOBHS, SBJSIOTCS:

pacuIMpeHue npecTaBIeHHUs O TEOMETPUM KaK YacTH MUPOBOH KyJbTypbl U (POPMHPOBAHUE
OCO3HAHMSI B3aUMOCBSI3U TEOMETPUH C OKPYKAIOIIHM MUPOM;

(dopMHpOBaHHE TPEACTABIECHUS O MPOCTPAHCTBEHHBIX (QUrypax Kak O BaKHEHIIUX
MaTeMaTHYECKUX MOJIENSIX, MO3BOJIAIONINX ONMUCHIBATh M M3Y4aTh Pa3HbBIC SBICHHS OKPYKAFOIIETO
MUpa, 3HaHKWE TOHATUHHOTO anmnaparta no paszaeiy «CrepeoMeTpus» yu4eOHOro Kypca reoOMeTpUH;

(dopMHupoBaHHE yMEHUS BJIaJe€Th OCHOBHBIMH TOHSITHSAMHU O IMPOCTPAHCTBEHHBIX (HUTypax U
UX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, (GOpMyJl M yMEHHE HMX HPUMEHSTb, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PEIICHHUS 3a/ay;

dopMHpOBaHHE YMEHHUs paclio3HaBaTb HA YEpTEXax, MOACIIX M B pPEaJbHOM MHUDE
MHOTOTPAaHHHKH U TeJla BpaIlleH!Us, KOHCTPYUPOBATh T€OMETPUIECKHE MOJICIIH;

(dbopMHpoOBaHUE MOHUMAHHS BO3MOXHOCTH aKCHOMAaTHYECKOTI'0 MOCTPOSHHSI MaTeMaTHUECKUX
TEOpHii, GOPMHUPOBAHNE TIOHUMAHHUS POJIM AKCHOMATHKH TTPH MTPOBEICHUH PACCy KICHHIA;

(dopMHpOBaHUE YMEHUs BIaeTh METOAAMHU J10KA3aTEIbCTB U AJITOPUTMOB PELICHUs, YMEHUS
UX TPUMEHATH, TPOBOJHUTH JTOKA3aTEIbHBIE PACCYXKICHUS B XOJE PEIICHUS CTEPEOMETPUYECKHX
3aJa4 ¥ 3a/1a4 ¢ MPAKTUYECKUM cojepkaHueM, (popMupoBaHHe MPEICTaBICHUS O HEOOXOAUMOCTH
JIOKa3aTelIbCTB TPH OOOCHOBAHWM MATEeMATHYECKUX YTBEPKICHUW W POJM aKCHOMATHKH B
NPOBEICHUU JIEAYKTUBHBIX PAcCyKICHUM;

pa3BUTHE W COBEPUICHCTBOBAHHME WHTEIUIEKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
o0yyaromuxcs, TI03HAaBaTeIbHOW AaKTUBHOCTH, HCCIEI0BAaTEIbCKUX YMEHHH, KPUTHYHOCTH
MBIIICHHSI, THTEpEeCca K U3YUYEHUIO T€OMETPHUH;

¢dopmupoBaHne (YHKUMOHAJIBHON TI'PaMOTHOCTH, pEJIEBAHTHONH TI'E€OMETpUHU: YMEHHMS
pacro3HaBaTh MPOSBICHUS T€OMETPHUECKUX MOHATHI, 00BEKTOB M 3aKOHOMEPHOCTEH B peabHBIX
KU3HEHHBIX CUTYallUSAX U MPU U3YUYEHUH APYTUX YUEOHBIX NMPEIMETOB, MPOSBICHHUS 3aBUCHMOCTEN
Y 3aKOHOMEPHOCTEH, MOAENMPOBAHUS PEAIbHBIX CUTYAI[Hil, HCCIE0BaHUs IOCTPOSHHBIX MOJIENEH,
UHTEPIpETalNU MOTYYEHHBIX Pe3yIbTaTOB.

OCHOBHBIMHU COJIEP)KATEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «I'eometpusi» B 10—11 kmaccax
aBisitoTCs: «IIpsiMBle M TMJIOCKOCTH B HPOCTpaHCTBe», «MHOrorpaHHukm», «Tema BpalieHus»,
«BekTopbl 1 KOOPIUHATHI B IPOCTPAHCTBEY, «J{BH)KEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHUE «yMETh ONEPUPOBATH MOHATHIMMY,
pEJIeBaHTHBIMHU T€OMETPUH Ha yriyOnéHHOM ypoBHE oOyueHus B 10 kiaccaX, OTHOCHTCSI KO BCEM
coJepKaTeNbHbIM  JIMHUSAM  y4yeOHOro Kypca, a (QOpPMHpPOBAHUE JIOTUYECKMX  yMEHUH
pacnpezensercss He TOJIbKO M0 COo/ep KaTeIbHbIM JIMHUAM, HO U 10 TofaMm oOyudenus. ConepikaHue
0o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTraTaM ocBoeHHs DenepaibHON paboueit
MPOTPAMMBI, PACIPEeNEHHBIM 110 TOJIaM OOyYeHUs, CTPYKTYPHPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, NMPUHIMIIAAIBHBIM BOIpocaM oOydaromuecss oOpamaiuch HEOJHOKPATHO. DTO
MO3BOJISIET OPraHNU30BaTh OBJIAJICHUE T€OMETPUUECKUMHU MTOHATUAMHU U HaBbIKAMM MTOCIIEI0BATEIBHO
U TIOCTYIATEeNbHO, C COOJIIOJCHHEM IMpPUHIUIA MPEEeMCTBEHHOCTH, @ HOBBIC 3HAHMS BKIIOYATh B



O0IIyI0 CHCTEMY TIE€OMETPUYECKHX IpPEICTAaBICHUM OOydJaroluxcs, pacluupss M yriyomnss eg,
00pa3yst IpOYHbIE MHOKECTBEHHBIE CBS3H.

[Tepexon k 3y4eHUIO T€OMETPUN Ha YIIIyOJIEHHOM YPOBHE [103BOJISET:

co3math ycioBus i auddepeHnuanud  o0ydeHUs, TOCTPOCHHUS WHIAWBHIYAIbHBIX
00pa30oBaTeNbHBIX MIPOrpaMM, 00eCIIeUnTh YrilyOaEHHOE N3yYEeHUE FeOMETPUM KaK COCTaBIISIOIIEH
yueOHoro npeamera «MareMaTukay;

HOJArOTOBUTh OOYyYaroIUMXCAd K IPOJOJDKEHUIO HM3Y4EeHUs MaTeMaTHKU ¢ Y4éToMm BbIOOpa
Oynymedt mnpocdeccuun, obecrneunBas MPEEMCTBEHHOCTh MEXKIY OOMIMM H MPOQPECCHOHATBHBIM
o0OpaszoBaHHEM.

Ha u3yuenune yueOHoro kypca «['eomerpusi» Ha yriayonéHHOM ypoBHE oTBoauTcs B 10 kinacce
— 102 gaca (3 gaca B HeZEINIO).

COJAEPKAHUE OBYYEHUA
10 KUIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHA cTepeoMeTpur. Touka, npsimasi, III0CKOCTb, MpocTpaHcTBo. [loHsTHEe 06
AKCHOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.

B3aumHOe pacnonokeHue NpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECs, NapauleibHble U
cKpeluBaromuecs npsmsele. [Ipu3Haku ckpenuBaromuxcst npsmsix. [lapamienbHOCTh NPsAMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: MapajulelbHbIE IPSAMBIE B IPOCTPAHCTBE, MapajlICIBHOCTh TPEX
IPSAMBIX, APAJLIEIBHOCTD NMPSAMOM U IUIOCKOCTHU. [lapannensHoe n neHTpallbHOE IPOSKTUPOBAHME,
u3zo0paxxenue Guryp. OCHOBHbIE CBOWCTBA MapaJlIeIbHOIO MPOeKTUpoBaHus. V3o0pakenue Gpuryp
B IapaJuIeJIbHOM MPOEKUMU. YTJbl C COHANpPABIEHHBIMU CTOPOHAMH, YIOJl MEXIY HpPSIMBIMU B
npocTpaHcTe. [lapanenbHOCTh MIIOCKOCTEN: MapalIesIbHbIE IIIIOCKOCTH, CBOMCTBA NapajuIeIbHbIX
wiockocteil. [Ipocrelinme npocTpaHCTBEHHbIE (PUTYPBI HA MIJIOCKOCTHU: TETPadp, Napajuleaenune,
IIOCTPOCHUE CEUYECHUM.

[leprieHAUKYISIPHOCTD MPSIMOM U MJIOCKOCTHU: NEPIEHINKYJISIPHBIE MIPSIMbIE B IPOCTPAHCTBE,
IpsIMblE TMapajuleIbHbIE W MEPHEHIUKYJSIPHBIE K IUIOCKOCTH, NPHU3HAK IEPHEHAUKYJIIPHOCTH
OpsIMOM M IUIOCKOCTH, TeOpeMa O MpsSMON MNepHeHAUKYJISIpHOW IUIOCKOCTH. OpTOroHajlbHOE
IpoeKkTrpoBaHue. [lepneHuKynsp u HaKJIOHHBIE: PACCTOSHUE OT TOYKH 0 IUIOCKOCTH, PACCTOSTHUE
OT IPSMOM JI0 TUIOCKOCTH, MPOEKIHs (PUTYphl HA TUIOCKOCTb. lleprneHauKyaspHOCTh MIO0CKOCTEH:
IIPU3HAK NEPIEHIUKYJIIPHOCTHU ABYX IUIOCKOCTEN. Teopema o TpEX MepneHIuKyIsapax.

VYrael B IpOCTPAHCTBE: Yroid MEXKY MPSIMON U MIOCKOCTHIO, ABYTPAHHBIN yTOJl, JTUHEHHBIN
yroJl JBYTPaHHOrO yria. TpEéXrpaHHBld M MHOrorpaHsHble yribl. CBOWMCTBAa IJIOCKMX YIJIOB
MHOrorpaHHoro yria. CBONCTBa IUIOCKMX W JBYI'PAaHHBIX YIJIOB TpEXTpaHHOro yria. Teopembl
KOCHUHYCOB Y CHHYCOB JIJIsl TPEXTPAHHOIO yIJIa.

MHoOrorpaHHuKHu

Buibl MHOrOrpaHHUKOB, pa3BEPTKa MHOrorpaHHuka. [Ipusma: nN-yronpHas npusma, npsmast v
HAKJIOHHas MPU3Mbl, OOKOBas U IMOJIHAs MOBEPXHOCTH MpHu3Mbl. [lapannenenunen, npsMoOyroiabHbIN
napajuleJIenune U ero cBoiicrea. Kparuaimme myTd Ha NMOBEPXHOCTH MHOTIOrpaHHUKA. Teopema
Oiinepa. [IpoctpancTBenHas Teopema [ludaropa. [lupamuna: N-yronbHast nupamuia, NpaBuiibHas U
yceuéHHas nupamusl. CBoiicTBa pédep U OOKOBBIX IpaHell MpaBUiIbHON nupamusl. [IpaBuibHbIC
MHOTOTPaHHUKHU: TpaBUIbHAs MpU3Ma W NpaBUIbHAs NHpaMuja, MpaBWIbHAs TpPeyrojbHas
nupamMuia M TpaBWIBHBIA TeTpa’ap, kyO. IlpeacraBieHune o NpaBMIIBHBIX MHOTOIPAaHHHKAX:
OKTasp, JOJAEKAdIP U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOIpAaHHHMKOB: pEOpa, nuaroHanu, yribl. [lnomans OokxoBoit
MOBEPXHOCTU U MOJIHOM MOBEPXHOCTH MPSMOM MPU3MBI, IJIOIIAhL OCHOBAHU, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU MpsAMOM mpu3mbl. [lnomans OGOKOBON MOBEPXHOCTH M IMOBEPXHOCTHU MPABUIBHOMN
MUPAMHU/JIBI, TEOpEMA O TUIOIMIAIU YCEUEHHON TUPaMU/IBL.

CuMMeTpuss B TPOCTPAHCTBE. OJIEMEHTHl CUMMETPUU MPABUIBHBIX MHOTOTPAHHHUKOB.
CumMeTpuss B TPaBWJIBHOM MHOTOTpaHHHKE: CHMMETPHs Mapajulefienuneaa, CUMMETPHS
IIPABWJIBHBIX IPU3M, CHMMETPHSI IPABUIIBLHON MTUPAMU/IBI.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsiTHSI: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOpP, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIC, COHAIPABICHHBIE M IPOTHBOIIOJIOKHO HAIPABIECHHBIE BEKTOpBL. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpaMM: CJIOXEHHUE U BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX



BEKTOPOB, YMHOXKE€HHE BEKTOpa Ha 4nciio. CBOMCTBA CIOXKEHHUS BEKTOPOB. CBOWCTBA YMHOKECHUS
BeKTOpa Ha uucio. [IoHdaTHe KOMIUIaHapHbIE BEKTOPHI. [IpU3HaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamwtenenunena. Teopema O pa3lIoKEHUH BEKTOpA IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsMoyronpHas cucremMa KoopauHaT B mpocTtpaHcTBe. Koopaunatsl BekTopa. CBsi3b
MEXIY KOOpAMHATaMU BEKTOpa M KOOPJAMHATaMHU TOYEK. YTOJ MEXAy BekTopamu. CkaisipHoOe
IIPOU3BE/IEHNE BEKTOPOB.

IHJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUS»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJTHET'O OBIIIETO OBPA3OBAHMUSI
JIMYHOCTHBIE PE3YJIBTATHBI

1) rpa:xknanckoe BoCIMTaAHHE:

c()OPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3MIMK  OOydYalomerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'O WJIEHAa POCCHUUCKOro OOIIeCTBa, MPEJACTaBICHHE O MaTeMaTHYeCKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHUN, TMPOLUEIYyp TPaKIAHCKOTO O0OIIecTBa
(BBIOOpBI, OMPOCHl U JIPyroe), yMEHHE B3aMMOJCHCTBOBATH C COIHMAIbHBIMH HHCTUTYTaAMH B
COOTBETCTBUU C X (QYHKIUSIMU H Ha3HAUYCHUEM;

2) NnaTpUOTHYECKOE BOCTIUTAHME:

c(OpPMUPOBAHHOCTh POCCUNCKON TPpa’KJaHCKOM HJAEHTUYHOCTH, YB)XKEHUSA K IMPOILIOMY U
HACTOSIIIEMY POCCUMCKON MAaTeMAaTHKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHXKEHHSIM POCCUHUCKHX
MAaTeMaTUKOB U POCCUHMCKON MAaTEMAaTUUYECKON LIKOJIbI, UCIIOJIb30BAHUE ATUX JOCTUKEHHUMN B IPYTHX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHHE JYXOBHBIX IIEHHOCTEH POCCUICKOr0 Hapoaa, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMUsI, STUUECKOTO IMMOBEJICHHUS, CBI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAYKU
U IeATEIbHOCTHIO YUEHOTO, OCO3HAHUE IMYHOTO BKIIAJa B IOCTPOCHHE YCTOWYMBOTO Oy IyIIEro;

4) 3cTeTHYECKOE BOCIMTAHME:

3CTETUYECKOE OTHOILIECHHE K MHUPY, BKJIIOUYAsi 3CTETUKY MAaTEMaTUYECKHX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aJay, PEUICHUH, PACCYXKICHUH, BOCHPUMMYMBOCTh K MATEMATHYECKUM acleKTaMm
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocuTaHHE:

c(OpMUPOBAHHOCTh YMEHUS MPUMEHATH MaTeMaTUUYECKIE 3HAHUS B MHTEpecax 3J0pPOBOTO U
Oe3omacHOTO 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIIIEHHWE K CBOEMY 3JI0POBBIO (370POBOE MHUTAHHE,
cOamaHCUPOBAHHBIN PEXKHUM 3aHATUI U OTJbIXA, peryisipHas Guandeckas akTUBHOCTD), (PU3HUECKOe
COBEPIIICHCTBOBAHUE TIPH 3aHATUIX CIIOPTUBHO-03/I0POBUTEILHOMN JESTEIHHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYIy, OCO3HaHUE IIEHHOCTU TPYAOJt0OUs, UHTEpPEC K pa3IudHbIM chepam
po(hecCHOHANFHOM NIeATEIbHOCTH, CBSA3aHHBIM C MAaTeMAaTUKOW U €€ MPUIOKEHHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIN BBIOOpP OynyIiel nmpodeccuu U peaau30BbIBATh COOCTBEHHBIE KU3HEHHBIC
TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTH K MaTeMaTHYecKOMY OOpa3oBaHHIO U CamMOOOpa30BaHUIO Ha
MPOTSDKEHUH BCEH KU3HHM, TOTOBHOCTh K AKTHBHOMY YYacTHIO B PEUICHWU MPAKTHUYECKUX 3ajad
MaTeMaTUYeCKOW HaIMPaBJIECHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh ~ JKOJOTHYECKON  KYIbTYphl, TOHUMAHHE BIUSHUS  COIMAIBHO-
SKOHOMHMYECKHX IMPOIECCOB HA COCTOSIHUE TPUPOAHOM M COUMAIBHOW CpeIbl, OCO3HAHUE
I00aFHOTO XapaKTepa dKOJOTHYECKUX MpoOJIeM, OpHEHTAllMs Ha MPUMEHEHHE MaTeMaTHYeCKUX
3HAHWH JIJIs1 pelIeHus 3a/1ad B 00JIACTH OKPY’KAIOIICH Cpeibl, TUITAHUPOBAHNUE TTOCTYIKOB M OIEHKH
MX BO3MOXKHBIX MTOCJIEICTBUM JIJIsl OKPYIKAIOILIEH CPEIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HayKHd ¥ OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MAaTEMaTHYECKONW HAYyKH Kak c(ephbl YeIOBEUECKOM
JIeATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTHU ISl PA3BUTHSI LIUBUIIU3ALINH, OBIIAJICHUE SI3bIKOM
MaTeMaTUKd W MAaTeMaTHYeCKOW KyJIbTYpOH KaK CpEJACTBOM TIO3HAHUS MHUpPA, TOTOBHOCTH
OCYILECTBIISATh MPOCKTHYIO U UCCIEI0BATENbCKYIO ACSITEIIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIbTATHI



ITo3HaBaTebHBIC YHHBepPCAJIbHbIC YUeOHbIe AeliCTBUS

ba3zoBble Jioru4eckue AeiicTBuA:

BBIABIISITh M XapaKTEpU30BaTh CYIIECTBEHHbIC IPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB,
HOHATHUH, OTHOIIEHUH MeXAy NOHATUAMH, (OPMYJIUPOBAThH ONPE/EIEHUs IOHATU, YCTaHABIMBATh
CYUIECTBEHHBIN MpH3HAK KiIacCU(UKALUN, OCHOBAHUS JUIi OOOOIICHUS M CPAaBHEHHS, KPUTEPUU
IPOBOJIMMOI0 aHAJIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATh U MPEOOpPa30OBBIBATh CYXKACHUS: YTBEPAUTEIbHBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE,

BBISABIISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOpEuYUs B (pakrax,
JTAHHBIX, HAOIIOIEHUSX U YTBEPKICHHUSAX, ITpeJlaraTb KPUTEPUU /7S BBIBICHHUS 3aKOHOMEPHOCTEH
Y IIPOTUBOPEYHIA;

JiefaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CaMOCTOSATENBHO JI0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUHN (NpsMbIE M OT
IPOTUBHOI0), BBICTPAWBAaTh apryMEHTALUIO, [PUBOAUTH IMPUMEPbl U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOBI;

BbIOMpaTh croco0 perieHus y4eOHOH 3ajaun (CpaBHMBAaTh HECKOJBKO BapUAHTOB PEILCHUS,
BbIOMpATh HanOoJIee NOAXOAALINH ¢ YYETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbcKkne 1eCTBUA:

UCIIOJIb30BaTh BOIPOCHI KAaK HCCIIEAOBATEIbCKUN HMHCTPYMEHT IO3HAaHHUA, (POpMyIupoOBaTh
BOIPOCH], (UKCHUPYIOIIME IPOTUBOpEUHE, MpoOJieMy, YCTaHaBIMBaTb MCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIMI0, MHEHUE;

IPOBOAUTH  CAMOCTOSATEIbHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT,  HCCIIEJOBAaHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4YecKoro OOBEKTa, SBJIEHUS, MPOLEecca, BbISIBICHUIO
3aBHCUMOCTEHN MEXIly 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

CaMOCTOSITENIbHO (OPMYJIMPOBaTh OOOOIIEHUS U BBIBOABI 0 pe3yjbTaTaM IPOBEAEHHOTO
HAOJIIO/IEHUs, UCCIIEIOBaHMs, OLIEHUBATH JIOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U
0000I1IEeHMI;

IIPOrHO3MPOBATh BO3MOKHOE pPa3BUTHE MPOIIEcca, a TAKXKE BbIIBUTaTh MPEAIOIIOKEHUS O €r0
pPa3BUTUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISABIIATH JI€UIUTHI UH(POPMALIMU, TaHHBIX, HEOOXOIUMBIX U OTBETa Ha BONPOC M JUIf
pelIeHus 3a/1a4H;

BbIOMpaTh  MHGOpPMALMIO M3  UCTOYHMKOB  PA3JIMYHBIX  THUIOB,  AHAJIW3UPOBATh,
CUCTEMATU3UpPOBAaTh W  HHTEPHPETUPOBATh HHGOPMALMIO Pa3IMYHBIX BUAOB U (GopM
IIPEJICTaBIICHHUS],

CTPYKTYypHUpOBaTh MH(QOPMALIMIO, IPEACTABIATh €€ B Pa3IuYHbIX (opMax, WLUIFOCTPUPOBATH
rpadu4ecKu;

OILICHUBATh HAJEKHOCTh UH(POPMALIMH 110 CAMOCTOATEIBHO C(HOPMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiicCTBUSA

OO0menue:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKIEHUS B COOTBETCTBHUHM C YCIOBUSMU U ILEJISIMHU
oOIIeHus, SICHO, TOYHO, T'PAaMOTHO BBIPaXaTh CBOIO TOYKY 3pEHHsS] B YCTHBIX W IMUCBMEHHBIX
TEKCTax, JaBaTh MOSACHEHUS MO X0y pEeIIeHUs 3aJaul, KOMMEHTHPOBATh MOJTYUYEHHBIN pe3ysIbTar;

B XO0Jie OOCYXJIEHHUS 3aJjaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOH TeMbl, MpOOIeMbI,
pemaeMoil 3ajaud, BBICKA3bIBaTh MWJIEW, HAIEJICHHbIE HAa TOWCK PEUIeHHs, COIMOCTaBISATH CBOU
CYXJEHHUS C CYXJCHUSMH JPYTUX YYaCTHMKOB JMAiOra, OOHApYy»KUBaTh pa3jinyMe U CXOJICTBO
MO3UIHI, B KOPPEKTHON opMe GOopMyIIMPOBATH Pa3HOTIACHsI, CBOM BO3PAXKEHHUS;

IPEJCTaBISITh PE3YJIbTAThl PELIEHUS 3a7aud, OSKCIIEpUMEHTA, HCCIEJOBAaHMs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (hOpMaT BHICTYIUICHUS C YYETOM 3a7ad MPE3eHTAUd U 0COOCHHOCTEH
ayJIUTOPUH.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA



Camoopranusamnus:

COCTaBIATh IIJIaH, QJITOPUTM pEIICHUs 3aJadd, BBIOMpaTh CHOCOO pemIeHUs ¢ Y4ETOM
UMEIOUINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBAaThb M KOPPEKTHUPOBAThH
BapUaHTHI pEHICHUH ¢ yu€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, IMOIIUOHAJIbHbIH HHTE/JIEKT:

BJIQJICTh HABBIKAMU TMO3HABATEIILHON peiiekcHU Kak OCO3HAHUsI COBEPIIAEMBIX JCUCTBUN U
MBICTTUTENIBHBIX MPOIECCOB, UX PE3YyJbTATOB, BJIAJETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yibTaTa pelleHns MaTeMaTUIeCKOU 3a1a4H;

NpPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPU PEIICHUHM 33aJa4d, BHOCUTH
KOPPEKTUBBI B JIESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, JAHHBIX, HAWJICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJbTaTa IEJId M YCIOBHSM, OOBSICHATh MPUUMHBI JOCTHKCHUS
WIM HEJOCTHXKEHUS pe3yJbTaTOB JEATEIbHOCTH, HAXOAWTh OMIMOKY, JaBaTb OLIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eAATEIbHOCTD:

MOHUMAaTh W HCIOJb30BATh MPEUMYIIECTBA KOMAHIHOW W WMHIMBHAYaJIbHOW pabOTHI IMpHU
pelieHun y4yeOHbIX 3aJa4y, MNPUHUMATh [elb COBMECTHOW JESITeIbHOCTH, IJIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW palOThl, pacmpeneiarh BUIbI PadOT, JOTOBAapUBATHCA, OOCYKIATh
MPOLIECC U PE3YNIbTAT PabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX ¢opMax padoTel (0OCYKICHHS, OOMEH MHEHUH, «MO3TOBBIC
HITYPMBI» ¥ UHBIE), BBIMOIHITH CBOIO YacTh padOThl M KOOPAMHUPOBATH CBOU JACUCTBUS C IPYTUMU
YICHaMH KOMAaHJbI, OIEHWBAaTh KAayeCTBO CBOETO BKJIAJa B OOIIUN MPOIYKT TO KPUTCPHUSM,
c(hOpMYyJIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIbTATbBI

K konmy 10 kiaacca o0yyarouiuiicss Hay4uTCs:

e CcBOOOJHO ONMEPUPOBATH OCHOBHBIMHU MOHATHSAMHU CTEPEOMETPUM INPH pEIICHUM 3aj1ad U
IIPOBEJICHUN MaTEMaTHYECKUX PACCYKJICHUM;

® [PUMEHSATh aKCUOMBI CTEPEOMETPHUU U CIIEACTBUS U3 HUX IPU PEUICHUH T€OMETPUUYECKUX
3az1ay;

e Kjaccu(uUUpOBaTh B3aUMHOE DPACHOJIOXKEHHE MPSMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OINEpPUPOBATh MOHATUSMH, CBA3AHHBIMH C YIJIAaMHU B TIPOCTPAHCTBE: MEXIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSIMON U IIOCKOCTBIO;

e cBOOOJHO ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C MHOI'OTPAaHHUKAMH;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJbI MHOTOTPAaHHMKOB (IIpU3Ma, NHpaMUja,
IpSMOYTOJIbHBIN Mapasuienenunen, kyo);

e KJjaccu(UUIUpPOBaTh MHOIOIPAHHHUKH, BEIOMPAs OCHOBAHHUS AJISl KIacCU(PHUKAIIUH;

e CcBOOOJHO ONEPUPOBATH TMOHATHSIMH, CBA3aHHBIMH C CEUYEHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

® BBINOJIHATH MapajuleIbHOE, LIEHTPAJIbHOE U OPTOTOHAJIbHOE MPOEKTUpOBaHUE (GUTYp Ha
IUIOCKOCTb, BBITIOJIHATH N300pakeHUs (PUTYp Ha MIOCKOCTH;

® CTPOUTH CEUEHUS MHOTIOIPDAHHUKOB PAa3JIMYHBIMH METOJIaMH, BBIIOJHATH (BBHIHOCHBIE)
TUIOCKHE YePTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y;

e BBYNCIATH IUIOMAAM  TOBEPXHOCTEM  MHOIOTPAHHUKOB  (NIpU3Ma, MUPaMHJIA),
F€OMETPUUECKUX TeJl C MPUMEHEHHEM (OopMyJT;

e CBOOOJHO OMNEpPUPOBATh MOHATUSMHU: CUMMETPUS B TMPOCTPAHCTBE, LIEHTP, OChb U
IUIOCKOCTh CUMMETPUH, LEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

e CcBOOOJHO ONEPUPOBATH MOHSATHSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpAMHATaM B
IPOCTPAHCTBE;

®  BBINOJIHATH JAECHCTBUSI HAJl BEKTOpaMH;



pemare 3aJaud Ha J0Ka3aTeJbCTBO MAaTEMaTUYECKUX OTHOLIEHUM M HaxOoXICHHE
F€OMETPUYECKHUX BEJINYUH, IPUMEHSS U3BECTHBIE METO/IbI IPY PEIIEHUH MAaTEMATUYECKUX
3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXKHOCTH;

IPUMEHSATh IPOCTEMIINE MPOrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3aay;

U3BJICKaTh, MPEOOPA30BBIBATh U MHTEPIPETUPOBATH WHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX PUTYpax, MPEACTaBICHHYIO Ha YepTekaxX U pUCYHKaX;

IIPUMEHATH NOJIyYCHHbIC 3HAHUS Ha MPAKTUKE: CPAaBHUBATh M AaHAJIU3UPOBATh pEabHBIC
CUTyallll, IPUMEHATh U3YUYEHHbIE IIOHATHUS B IIPOLIECCE NTOMCKA PELICHUS MaTEMATUYECKU
chopMyIUpPOBAaHHON MpPOOJIEMbl, MOJAEIUPOBATh pealbHbIE CUTyallUd Ha S3bIKE
FE€OMETPHUM, HUCCIIEOBATh ITOCTPOCHHBIE MOJEIU C HCIOJb30BAaHUEM TIE€OMETPHUYECKHX
MOHATUIM W TEopeM, ammapara ajareOpbl, peliath NpakTUYeCKHe 3aJayu, CBSI3aHHBIE C
HaXO0X/IEHNEM T'€OMETPUUYECKUX BEJINYMH;

UMETb IMPEJCTaBICHHUsI 00 OCHOBHBIX 3Tamax Pa3BUTHS F€OMETPUHU KaK COCTABHOW YacTH
dbyH1aMeHTa pa3BUTHS TEXHOJIOTHIL.



TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMmbl Bcero Konrporenpie  Ipakriieckue o0pa3oBaTejbHbIE
padoThI padoThI pecype
1 BBeneHue B cTepeoMeTpuio 23 1
5 B3anMHOe pacnonoxeHue npsMbIx B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 8
IIPOCTPAHCTBE
4 HepHeH,Z[I/IIny'I}IpHOCTL HPSMBIX U o5
TUTIOCKOCTEH B MMPOCTPAHCTBE
5 VYTIIbl ¥ paccTOSHUS 16 1
6 MHororpaHHuKu 7 1
7 BexTops! B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0










