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HHOACHUTEJIBHAA 3AIIUCKA

['eomeTpust siBiseTcsi OAHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO OOIIEero
o0pa3zoBaHus, TaK Kak 00eCriednBaeT BO3MOKHOCTh U3YUYCHHS JUCITUIIIINH €CTECTBEHHO-
Hay4YHOM HAIPaBJICHHOCTU M MPEIMETOB T'YMAHUTApHOIrO HUKIA. [[OCKOIBKY J0oTHYECKOE
MbIIUIEHHE, (OpMUPYEMOE TPU U3YUYCHHH OOYYaIOIIMMUCSA TOHSTUHWHBIX OCHOB
F€OMETPUHU, TMPHU JIOKA3ATEIBCTBE TEOPEM U IMOCTPOEHUM UEHOYKHA JIOTUYECKUX
YTBEPKICHUHU TIPU PEIICHUH N'€OMETPUUECKUX 3a/1a4, YMEHUE BBIJBUTATh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCIOJb3YIOTCS MPU PELICHUH 33a4 €CTECTBEHHO-HAYYHOIO
[[MKJIa, B YACTHOCTU (PU3NYECKUX 3a/1aY.

Ilens ocBoeHHMs mporpamMMbl ydeOHOTO Kypca «l'eomerpus» Ha yriayOa€HHOM
YpPOBHE — pa3BUTUE HWHIUBHUAYaJbHBIX CIOCOOHOCTEH OOyYaromMXcs TMPU H3YyUYECHUU
TEOMETPHH, KaK COCTABJISIONICH MpeAMETHON oOnactu «Maremarrka U MHGOpPMATHKa»
gyepe3 obOecreueHne BO3MOXKHOCTH TPHOOPETEHUS W HCIOJIB30BaHUS OoJiee TTyOOKHX
TCOMETPUUYSCKUX 3HAHUN M JACHCTBUM, CHCIU(DUUHBIX TCOMETPUH, U HEOOXOIUMBIX IS
YCHEITHOTO MPO(ECCUOHATBFHOTO 00pa30BaHUs, CBS3aHHOTO C HCIOJIb30BaHUEM
MaTEMaTHKH.

[IpuoputeTHpIME 3a7ayaMd Kypca TE€OMETpPHUH Ha yriayOJEHHOM YpOBHE,
PACHIUPSIIONIMMH U YCUITUBAIOIIMMHU KypC 0a30BOTO YPOBHS, SIBISIOTCS:

paclIupeHue MPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM KYJIbTYpPhl U
dbopMHUpOBaHUE OCO3HAHUS B3aHUMOCBSI3U T€OMETPHH C OKPYKAIOIIUM MHUPOM;

dhopmupoBaHue MPEACTABICHUS O MPOCTPAHCTBEHHBIX (DUTYpaxX KaK O BaKHEHUIITHX
MaTeMaTUYECKUX MOJENAX, MO3BOJIIOIINX ONUCHIBATh M M3y4daTh pa3HbIC SIBICHUS
OKPYXKAIOIIEro MHUpa, 3HAHUE MMOHATUHHOIO amnmapara no pasgeny «CrepeoMeTpusi»
y4eOHOT0 Kypca reOMETPHH;

dbopmMupoBaHUE YMEHHUsSI BIAJETh OCHOBHBIMU MOHSTHSIMU O MPOCTPAHCTBEHHBIX
durypax W UX OCHOBHBIMM CBOWCTBAMH, 3HaHHE TeopeM, (OpMyl U YMEHHE
WX TIPUMEHATh, YMEHHS JIOKa3bIBaTh TEOPEMbI M HAXOJWUTh HECTAaHIAPTHBIC CIIOCOOBI
pelIeHus 3a/1a4;

dhopMupoBaHUE YMEHHUS Paclo3HaBaTh HA YEPTEKaX, MOJICIAX U B PECATHHOM MUPE
MHOTOTPAHHUKU U TE€Ja BPAIIEHUsI, KOHCTPYUPOBATHh FT€OMETPUUECKHE MOIEIIH;

dbopMupoBaHUE TMOHMMAaHUS BO3MOXXHOCTH aKCHOMATHYECKOTO ITOCTPOCHHS
MaTeMaTHYeCKUX Teopuil, (GopMUpOBAHHE TOHUMAHUSA POJH AaKCUOMATUKU TIPU
IIPOBEACHUU PACCYKICHNN;

dbopMupoBaHUE YMEHHUS BJIAJACTh METOJAMH JI0OKa3aTEIhCTB W aJITOPUTMOB
pEIlIeHUs, YMEHUSI UX MNPUMEHATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYXICHHUS B XOHE
pELlIEHUs] CTEPEOMETPUYECKUX 3aJad M 3a7ady C [OPaKTUYECKUM COAECpKaHUEM,
dbopMupoBaHHE TPEICTABICHUS O HEOOXOJMMOCTH OKA3aTeIhCTB IMPU OOOCHOBAHUU
MaTeMaTUYECKUX YTBEPKACHUA M POJIM AKCMOMATUKM B IPOBEICHUU JI€TYKTHUBHBIX
paccyXJ1eHUM;

pa3BUTHE W  COBEPIICHCTBOBAHME  MHTEUIEKTYAJIbHBIX W TBOPUYECKUX
crocoOHOcTel  O0ydaromuxcsi, IMO3HABATEILHOW aKTHBHOCTH, HCCIEI0BATEIBCKIX
YMEHUH, KPUTUYHOCTH MBILUIEHHUS, HHTEPECA K U3YUYECHHUIO T€OMETPHH;

dbopmupoBanue (QYHKIIMOHAIBHOW TPAMOTHOCTH, PpEJIEBAHTHOW T'€OMETPUH:
YMEHHUS  paclo3HaBaTh MPOSIBICHUA TIE€OMETPUYECKUX TMOHATUN, OOBEKTOB U
3aKOHOMEPHOCTENM B pEAIBHBIX JXU3HEHHBIX CUTyalUsIX W NOPU H3YYEHUH JPYTHUX
y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJIEITUPOBAHUS



pEaJIbHBIX ~ CUTYyallMi, UCCIIEIOBAaHUS IOCTPOECHHBIX MOJENEH, HHTEepHpeTalun
IIOJIyYEHHBIX PE3YJIBTATOB.

OCHOBHBIMU COJIEpP>KATEIbHBIMH JUHUSAMHU ydeOHoro kypca «l'eomerpus» B 10
KJ1accax ABILIOTCA: «IIpsiMble M TUIOCKOCTH B IPOCTPAaHCTBEY, « MHOrorpaHHuKn», «Tena
BpallleHUsD», «BEKTOpbI M KOOPAUHATHI B IPOCTPAHCTBEY, «/IBUKEHUSA B IPOCTPAHCTBEY.

ChopmymupoBanHoe Bo DPI'OC COO TpeboBaHME «YMETh OIEPHPOBATH
HOHATUSMHW», PEIECBAHTHBIMU TI'E€OMETPUM Ha yriayOnéHHoM ypoBHe oOyueHus B 10
KJaccax, OTHOCUTCS KO BCEM COJAEpKATEIbHBIM JIMHUSAM Yy4yeOHOro Kypca, a
(dopMHUpOBaHHE JOIMUYECKUX YMEHHH pacnpeiensieTcss He TOJbKO 0 COAEP)KATEIbHBIM
JUHUAM, HO U 1o rojgaMm oOyuenus. CopepkaHue oOpa30BaHMs, COOTBETCTBYIOIIEE
OpeIMETHbIM  pe3ynbTaraM  ocBoeHMss — DenepanpHoil  pabodeil  mporpammsbl,
pacnpesenéHHbIM 0 rofaM oOydyeHHs], CTPYKTYpHUpPOBaHO TaKMM OOpa3oM, YTOOBI KO
BCEM  OCHOBHBIM, MPUHIMNHMAIBHBIM  BOIpocaM  oOydaromuecss — oOpalaiuch
HEOJIHOKpPaTHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJCHUE T€OMETPUUECKUMU MMOHATUAMU
U HaBbIKaMHM IIOCJENOBATEbHO M IOCTYNaTelIbHO, C COOJIOACHHWEM IPHHIIMIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKIIOYATh B OOLIYI0O CHCTEMY I'€OMETPUUYECKHX
npeicTaBIeHU oOydaloImuxcs, pacmupsiss W  yrayonss e€, o0pa3ys NpodYHbIe
MHO>KECTBEHHBIE CBSI3H.

[lepexon K U3y4yeHUIO T€OMETPUH Ha YIIIyOJEHHOM YPOBHE MO3BOJISET:

co3nath  yciuoBus  and  auddepeHrmanuu  00ydyeHHUs,  MOCTPOEHUS
UHAUBUAYAJIbHBIX 00pa30BaTeNIbHbIX MPOrpaMM, OOECHEeUUTh YIIIyOJIEHHOE H3y4YyeHUE
reOMEeTpPHUH KaK COCTaBJIstomIel yueOHoro npeamera «MaTemMaTukay;

MOJITOTOBUTH OOY4YalOIUXCA K MPOJOJDKCHUIO M3YyYeHHs] MaTeMaTUKU C y4ETOM
BbIOOpa Oyaymiedt mpodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXAY OOIMMM U
npodecCuoHaTbHBIM 00pa30BaHHUEM.

Ha uszyuyenue yueOHoro kypca «l'eomerpus» Ha yriry0JéHHOM YPOBHE OTBOJUTCS
204 yvaca: B 10 kimacce — 102 gaca (3 yaca B HeJIEIO).



COJAEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMble U IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NTOHATHS CTEpeOMeTpun. Touka, mpsmMas, MI0CKOCTh, TPOCTpaHCTBO. [loHsaTHE
00 aKCMOMAaTHYECKOM MOCTPOECHUU CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUU U CIICCTBUS
U3 HHX.

B3anMHOe pacnonokeHue NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapaJlIeIbHbIE U
ckpemuBatouecss npsamele. [Ipu3Haku ckpemuBaronmxcs npamsix. llapannensHocTh
IPSAMBIX W IUIOCKOCTEM B IIPOCTPAHCTBE: IApPAJUICNIbHBIE IPSIMBIE B IPOCTPAHCTBE,
[IapaJUIEIBbHOCTD TPEX NMPSAMBIX, TAPAJLIEIBHOCTD NPAMON U m1ockoctu. [lapannensHoe u
IEHTPabHOE  MPOEKTUpOBaHME, u300pakeHue  ¢uryp. OcCHOBHBIE  CBOMCTBa
napajuielIbHOr0 TNpoekTupoBaHus. M3o0paxenue Quryp B mapajielbHON MPOEKIUU.
VYIibl ¢ COHAIPaBICHHBIMH CTOPOHAMH, YTOJI MEXAY MNPSIMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh IJIOCKOCTEW: NapajUleNbHbIE IUIOCKOCTH, CBOWCTBA MapasuleIbHBIX
wiockoctedt. Ilpocrelimne npocTpaHCTBEHHbIE (UTYpPhl HA IUIOCKOCTH: TETpadp,
IapajuieIeuIe ], IOCTPOCHUE CEUCHUM.

[lepneHIUKYIApHOCT, TPSIMOM M IUIOCKOCTH: IIEPICHIUKYJISPHBIE IPSIMBIE B
MIPOCTPAHCTBE, MPSMbIE MapaieibHblE U TMEPIECHIUKYJIAPHbIE K IUIOCKOCTH, MPU3HAK
NEPHNEHIUKYIIPHOCTH MNPSIMOM M IUIOCKOCTHU, T€OpeMa O MPSMOW IMEpPIEeHIUKYIIPHON
II0CKOCTH. OpTOroHaJIbHOE MPOEKTHUpPOBaHME. [lepneHauKynssp W  HaKJIOHHBIE:
paccTosiHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 1O MJIOCKOCTH, MPOEKIHUS
burypsi Ha IIJIOCKOCT. [lepnieHAUKYIPHOCTH MJIOCKOCTEH: MIPU3HAK
MEPIEHANKYISIPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX MeprneHauKyIsIpax.

VYriel B NPOCTPAHCTBE: YroJd MEXAY NPSAMOM M IUIOCKOCTBIO, IBYI'PAaHHBIA YIoOJ,
JMHEWHBIA Yrojl IBYrpaHHOTO yria. Tpé€xrpaHHblii 1 MHOrorpaHHbie yribl. CBOICTBa
IUIOCKMX YIJIOB MHOTOrpaHHoro yriia. CBOHCTBAa IUIOCKMX M JBYTPaHHBIX YIJIOB
TPEXTPaHHOTrO yria. TeopeMbl KOCHHYCOB U CHHYCOB ISl TPEXTPAHHOTO yTJa.
MHororpanHHuKH

Buasl MHOrorpaHHukoB, pa3BEépTKa MHororpaHHuka. [Ipusma: n-yrompHas mnpusma,
npsiMasi W HAaKJIOHHAs MpU3Mbl, OOKOBasi M TOJIHAS TOBEPXHOCTh IPU3MBI.
[Tapannenenunesn, TpsSMOYrOJbHBIN MapaJJIEICIUNE] U €ro cBoiicTBa. Kparyaitimme mytu
Ha I[IOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. IIpoctpancTBeHHass Teopema
[Mudaropa. Ilupamuna: n-yroapHas Nnupamuia, NMpaBHIbHAs M yceu€HHasl MUPAMMUIBI.
CpoiictBa pébep u OOKOBBIX TIpaHed mnpaBuibHOM nUpamuibl. IlpaBuiibHbBIE
MHOTOTPaHHUKM: IIpaBWJIbHAs Ipu3Ma U IpaBUjIbHAs IUpaMuia, IpaBUIbHAS
TpeyroJibHasi MUpamMuia U MpaBWIbHBIN TeTpasrap, KyO. [IpencraBieHne o npaBUIIbHBIX
MHOTOTPaHHUKAX: OKTA3IP, TOAEKAIP U UKOCAIP.

Brruncnenue 31eMeHTOB MHOIOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans 60koBoi
IIOBEPXHOCTH U IOJIHOW MOBEPXHOCTH MPSIMOU IMPU3MBI, IUIOLIAb OCHOBAHUM, TEOPEMA O
OOKOBOW TMOBEPXHOCTH NpsAMON mpusMmbl. Ilmomaas OOKOBOW MOBEPXHOCTH U
ITOBEPXHOCTH MPABWIBHONW MUPAMU/IBI, TEOPEMA O IJIOIIAIN YCEUEHHON MUPAMUIBI.
CuMMeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPHM MPAaBUJIBHBIX MHOI'OTPAHHHUKOB.
CruMMeTpus B IIPaBUJIBHOM MHOTOTPaHHHUKE: CUMMETpPHSI MapajuIeIenue a, CUMMETPHS
MPaBUJIbHBIX NPU3M, CHMMETPHUS NPABUIBHOW MUPAMUJIBI.

BekTophl M1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOp, IJIMHA HEHYJIEBOTO BEKTOpA,
BEKTOPBI KOJUIMHEAPHbIE, COHAIIPABJICHHBIC U IPOTUBOIIOJIOKHO HAIIPABIICHHBIE BEKTOPBI.



PaBencTBO BekTOpOB. JleMCTBUS C BEKTOPAMHU: CI0KEHHUE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHOXEHHUE BEKTOpa Ha uuciio. CBOMCTBA CIIOXKEHUS BEKTOPOB.
CBoiicTBa YMHOKEHHUs BeKTOpa Ha uncio. [lonsaTtue koMiaHapHbeie BeKTOpsl. [Ipu3Hak
KOMIUTAaHAPHOCTU TPEX BEKTOpOB. [IpaBmwiio mapamienenunena. Teopema o pa3nokeHUN
BEKTOpa MO TPEM HEKOMIUIAHApPHBIM BekTOpaM. [IpsiMoyrosibHas cuctemMa KOOpAWHAT B
npoctpanctBe. Koopaunatel BekTopa. CBsi3b MEXAY KOOpAMHATaMH BEKTOpa U
KOOpJMHATaMH TOUEK. YT0JI Mexay BekTopamu. CKaJIipHOE MTPOU3BEICHIE BEKTOPOB.

IINTAHUPYEMBIE = PE3YJIbTATBI OCBOEHHUS YYEBHOI'O KYPCA
«TEOMETPUS» (YIJVIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxxjaHCKOE BOCIIUTAHHE:

C(OPMHUPOBAHHOCTh TPAKIAHCKON IMO3UIIUU OOYYAOIIEroCs KaK aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHMCKOTO OOIIECTBA, MPEJCTABICHUE O MAaTEMAaTHYECKUX
OCHOBaX (h)YHKIIMOHHUPOBAHUS PA3UIHBIX CTPYKTYD, SBICHHUH, MPOLEAYP TPaXTaHCKOTO
obmrectBa (BBIOOPHI, OMPOCHI U APYroe€), YMEHUE B3aUMOJIEHCTBOBATh C COIMAIBHBIMHU
WHCTUTYTaMHU B COOTBETCTBUU C UX (YHKIUSIMH U Ha3HAUCHUEM;

2) MaTpUOTUYECKOE BOCIIUTAHHE:

c(hOpMUPOBAaHHOCTh POCCHUICKON T'pPaKIaHCKONW HUICHTUYHOCTH, YBaXKEHHUS K
NPOIIJIOMY M HACTOSIIEMY POCCHWCKONH MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTH)KCHUSM POCCHMCKMX MATEMAaTHKOB W POCCHUHCKOW MATEMAaTHYECKOW IIKOJIBI,
UCTIOB30BAHNE ITHX JTOCTIKEHHUH B JPYTUX HAYKaX, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) yXOBHO-HPABCTBEHHOE BOCITHTAHHE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoaa, CHOPMUPOBAHHOCTH
HPAaBCTBEHHOT'O CO3HAHMS, 3TUYECKOIO TOBEJCHMS, CBSI3aHHOTO C IPAKTHUYECKUM
NpPUMEHEHHEM JOCTH)KCHUH HAayKW H JCSITeIbHOCTHIO YYEHOTO, OCO3HAHHE JHMYHOTO
BKJIa/Ia B IOCTPOEHHE YCTOHYMBOTO OYAYIIETO;

4) 5cTeTUYEeCKOEe BOCIIUTAHHE:

ACTETUYECKOE OTHONIEHWE K MHpPY, BKIIOYAas OCTETHKY MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, pELICHHH, pacCyXIeHUM, BOCIHPUUMYHUBOCTH K
MaTEMaTHYECKUM acTieKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢pusmveckoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTh YMEHHSI NMPUMEHSATh MaTeMaTHUECKUWE 3HAHWS B HHTEPECax
310poBOro M 0Oe3omacHOro oOpa3a KWU3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (3I0pOBOE MHTAaHHWE, COAJaHCUPOBAHHBIM PEXKHM 3aHATHA M OTAbIXA,
perynsipHasi pu3zndecKas akTUBHOCTD), (PM3MUYECKOE COBEPIICHCTBOBAHUE TPH 3aHATHUSIX
CTIOPTHBHO-03/I0POBUTEILHON JCSITETLHOCTHIO;

6) TpysoBOE BOCITUTAHUE:!

TOTOBHOCTh K TPYIy, OCO3HAHME LIEHHOCTU TPYIOTIOOMS, HHTEPEC K Pa3IMYHBbIM
chepaM TpodEeCCHOHANBHON NIEATENBHOCTH, CBS3aHHBIM C MaTeMaTHMKOW U €
NPUJIOKCHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccun u
peanu30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIaHBI, TOTOBHOCTb M CHOCOOHOCTH K
MaTeMaTHYeCKOMY O0pa30BaHUI0 M CaMOOOpa30BaHHUIO Ha TMPOTSHKCHUU BCEH JKU3HH,
TOTOBHOCTh K aKTHUBHOMY yYaCTHIO B PEIICHUH MPAKTHUYECKUX 3a7]a4 MaTeMaTHYCCKOU
HATPaBJICHHOCTH,

7) SKOJIOTUYECKOE BOCIIUTAHNUE!



c(OPMHUPOBAHHOCTH SKOJIOTMYECKONW KYJIBTYpPhl, TOHUMAHHUE BIMSHUS COLMATBHO-
HKOHOMHYECKUX ITPOLECCOB Ha COCTOSIHME MPUPOIHON U COLMAIBHOM Cpe/ibl, OCO3HAHHE
[JI00AIBHOTO  XapaKTepa »HKOJIOTMYECKHX MpoOJeM, OpHEHTAalMs Ha I[PUMEHEHUE
MaTEeMaTHYECKUX 3HaHUM [ peleHus 3a7ad B 00JacTH OKPYXKAIOIIEW Cpeasbl,
IUTAHUPOBAHUE TOCTYNKOB U OLIEHKM MX BO3MOKHBIX MOCJIEACTBUN I OKpYKarolen
Cpelbl;

8) eHHOCTH HAYYHOTO ITO3HAHMS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKu U OOIIECTBEHHOW NPAaKTUKH, NOHHMaHUE MaTeMaTHMYECKOW HayKHU Kak
c(epbl YeIOBEUECKON JEATENbHOCTH, ATANOB €€ Pa3BUTUS U 3HAYUMOCTH JJI1 Pa3BUTHS
LIUBUJIN3ALMY, OBJIAJIEHUE S3BIKOM MAaTEMaTUKM M MAaTeMAaTUYECKOM KyJIbTYpOH Kak
CPEICTBOM  IO3HAaHUSA  MHpa, TOTOBHOCTb  OCYIIECTBISATh  IPOEKTHYIO U
UCCIIEI0BATENIbCKYIO JAESITEIbHOCTh HHIMBUAYAIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDI

[To3naBaTenbHbIE YHUBEPCAIbHBIE YUEOHbBIE ACHCTBUS

ba3zoBble nornyeckre 1eiCTBUS:

BBISIBIATD M XapaKTEPH30BaTh CYIIECTBEHHBIC TPU3HAKH MaTEeMaTHYECKHX
O00BEKTOB, TOHATHUN, OTHOIICHHH MEXIy MOHATHUSIMHU, (POPMYIHUPOBATH OMpPEACICHUS
MOHSTHI, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(PUKALUUA, OCHOBAHUS IS
0000111eHUsI U CPaBHEHUS], KPUTEPUU MPOBOJAUMOIO aHAJIN3A;

BOCIIPUHHUMATb, (HOPMYITUPOBATH U TPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC
U OTpUIIaTeNIbHbIE, €IMHUYHbIC, YACTHBIE U OOIIHE, YCIOBHBIC,

BBISIBIIATD MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHBOPEUHUS B
¢axTax, JaHHBIX, HAOTIOACHNUAX M YTBEPKIACHUSX, PEAJIaraTh KPUTEPUH IS BBISIBICHUS
3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

JenaTh BBIBOJBI C MCIIOJIb30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIIOUEHH 110 aHAJIOTHH;

MIPOBOJIUTh CAMOCTOSITEJIBHO JIOKA3aTeJIbCTBA MAaTEMaTHYECKUX YTBEPXKIACHUN
(mpsiMble M OT MPOTUBHOIO), BBICTPAMBATH APryMEHTAIMIO, MPUBOIUTH IMPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHSI U BHIBOIBL;

BBIOMpAThH CIOCOO pelleHus yueOHOM 3a7aun (CpaBHUBATh HECKOJIbKO BapHAaHTOB
peleHusi, BbIOMpaTh Hambosiee MOAXOIAMIUNA C Y4ETOM CaMOCTOSTENIBHO BbIJIEICHHBIX
KPUTEPHUEB).

bazoBble uccnenoBaTenbCcKue A1eUCTBUS:

UCIOJBb30BaTh BOMPOCHI KaK MCCIENOBATENbCKUH HMHCTPYMEHT MO3HAHWUA,
dbopMynupoBaTh BOMPOCH], (PUKCHUPYIOIIKME MPOTHUBOpPEYHE, MPoOIEeMy, YCTaHABIMBATh
HCKOMOE U JJaHHOE, (hOPMHUPOBAThH TMIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3HUIINI0, MHEHUE;

MPOBOJUTH CAMOCTOATEIBHO CIUIAHMPOBAHHBIM AKCHEPUMEHT, HCCIIEJOBaHUE IO
YCTQHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYecKOoro o0O0bBeKTa, SBJICHHSA, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00BEKTaMH, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENIbHO  (OPMYJIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3yibTaTam
NPOBEAEHHOTO HAOIIOACHUS, WCCIEIOBAHUA, OICHMBATH OCTOBEPHOCTH IMOJTYYEHHBIX
pe3yIbTaToOB, BBIBOJOB U 0000IIEHNUH;

MPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIpoliecca, a TakkKe BbIABUTATH
MPEIOJIOKEHHS O €r0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

PaGora ¢ undopmanueii:



BBISIBIIATD AePUUNUTH WHGOpMAIMK, TaHHBIX, HEOOXOAWMBIX /IS OTBETa Ha
BOIIPOC U JJIsl pELIEHUs 3a]1a4H;

BBIOMpATh HMHPOPMALMI0O U3 HMCTOYHUKOB pA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATD,
CUCTEMATH3UPOBATh W HHTEPIPETUPOBATH MH(POPMALIMIO PA3IUYHBIX BHJIOB U (popMm
IPECTaBICHMUS;

CTPYKTYpHpOBaTh HHGOpMAIMIO, MNPEACTaBIATh €€ B Ppa3IUYHbIX (opmax,
WJUTIOCTPUPOBATH FPaPUUECKH;

OLIEHUBATh HAJA&KHOCTb MH(OPMAIUU 110 CAMOCTOSATENBHO CPOPMYIHUPOBAHHBIM
KPUTEPHSIM.

KoMMmyHHKaTHBHBIC YHHBEpPCAIbHbIC y4eOHbIC 1eCTBHA

OO0urenue:

BOCIIPUHMMATh U (OPMYIUPOBATh CYXKJIEHUS B COOTBETCTBUU C YCJIOBUAMHU U
LEJISIMU OOLLEHUs], SICHO, TOYHO, IPaMOTHO BBIPAa’KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U
IMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS MO XOAY pELICHUs 3aJadd, KOMMEHTHPOBATh
IIOJIyYE€HHBIN pe3yJbTarT;

B XoAe OOCYXJEHHs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYX/IaeMOH TEMBlI,
npo0sieMbl, pelraeMon 3ajaud, BBICKA3bIBaTh MJIEW, HALIEJIEHHBIE HA IOUCK pELIEHUS,
COMOCTAaBJIATh CBOM CYXICHHS C CYXICHUSAMU JPYIrMX Y4YaCTHUKOB JIMAJora,
0oOHapyXMBaTh Pa3IMyuMe U CXOJCTBO MO3MIMHA, B KOPPEKTHOU (opme (HopMyIupoBaTh
pa3HorIacusi, CBOU BO3PAKEHUS;

IIPEICTABIATh PE3yJbTaThl PEIICHUs 3aayd, SKCIIEPUMEHTa, WCCIEIOBAHMS,
NPOEKTa, CaMOCTOATENIbHO BbIOMpaTh (¢opMaT BBICTYIUIEHUS C Y4€TOM 3ajad
Npe3eHTAlM U 0COOEHHOCTEN ayAUTOPHH.

PerynsTuBHbIe yHUBEpCaIbHbIE yUeOHbIE EHCTBUS

CamMoopranu3zanusi:

COCTaBJIATh IUIAH, QJITOPUTM PELICHHs 3a7ayud, BbIOMPATh CIIOCOO pemeHus ¢
y4€TOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEW, apryMEeHTHPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ Y4ETOM HOBOW MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHAIIbHBII UHTEIUIEKT:

BJIaJIeTh HABbIKAMU TO3HABATENIbHOW pe(IeKCHMH KaK OCO3HAHUSI COBEPIIAEMbBIX
NEHUCTBUH W  MBICIAUTENBHBIX MPOIECCOB, HMX pe3yibTaToOB, BIAJETh croco0aMu
CaMOIIPOBEPKH, CAMOKOHTpPOJIA IIpollecca M pe3ysibTaTa pPEIICHHUs MAaTeMaTUYeCKON
3a]1a4M;

MpeIBUIETh TPYIHOCTH, KOTOpPbIE MOT'YT BO3HHKHYTh NpU pEUICHUH 3a]ayH,
BHOCHUTh KOPPEKTUBBI B JESITEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, IAHHBIX,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE pE3yJibTaTa LEIU U YCIOBHUSM, OOBACHATH NMPUUYMHBI
JOCTUYKEHUS U HEJOCTUKEHUS PE3yJIbTaTOB JIeATEIbHOCTH, HAXOIUTh OIUOKY, TaBaTh
OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas JEeSATENbHOCTB!

MOHUMATh W HCIOJNb30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHAUBUAYAIbHOU
paboOThl NPHU PELICHUN Y4YEOHBIX 3a/ay, NPUHUMATh LI€Jb COBMECTHOM JEATEIbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHOM paboOThl, pacmpenensiTb BUAbI padoT,
JIOTOBapHUBaThCs, OOCYXAAaTh IMpollecC MU pe3yiabTaT paboThl, 00001IaTh MHEHUS
HECKOJIbKUX JIIO/ICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTsl (0OCykIeHus, OOMEH MHEHHH,
«MO3rOBBIE IITYPMbI» U UHBIE), BBIIIOIHITH CBOIO YaCTh padOThl 1 KOOPAUHUPOBATH CBOU



JEUCTBUS C APYTMMU WICHAMHU KOMaH/Ibl, OLIEHMBATh KaueCTBO CBOETO BKJIaja B OOLIUI
MOPOIYKT MO KPUTEPUIM, CHOPMYTUPOBAHHBIM YYACTHUKAMU B3aHMOJICHCTBUS.

MHNPEAMETHBIE PE3YJIbTATBI

K kon1y 10 kmacca o0y4aromuiicss HayduTCs:

CBOOOZHO OMEPUPOBATH OCHOBHBIMU TOHSATHUSMU CTEPEOMETPUHU IPU PEIICHUU
3a]1a4 U MPOBEICHUH MaTEMAaTUYECKUX PACCYKICHUN;

IPUMEHSTh AaKCUOMBI CTEPEOMETPUU U CHEACTBUS U3 HHUX TMPU PEIICHUU
reOMEeTPUYECKHX 3a]1ay;

KJaccu(UUUpPOBaTh B3aUMHOE  PACIOJIOKEHUE MPSAMBIX B  IPOCTPAHCTBE,
IUIOCKOCTEN B IPOCTPAHCTBE, MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

CBOOOZHO OIEPUPOBATH TOHSTHUSMH, CBS3aHHBIMU C yIJaMU B IPOCTPAHCTBE:
MEX1y IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSMOI U IIIOCKOCTHIO;

CBOOOJHO ONEPUPOBATh MOHATUSMHU, CBA3aHHBIMU C MHOTOI'PaHHUKAMH;

CBOOOZHO paclio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TIpU3Ma, MUpaMuia,
IPSIMOYTOJIBHBIN MapaljieNienurel, Ky0);

KJIacCCU(PUIIUPOBATH MHOTOTPAaHHUKH, BRIOUpAsi OCHOBAaHMS IJIs KJIacCU(UKAIUK;

CBOOOZHO ONEpUPOBATh MOHSATUSMHU, CBA3AHHBIMU C CEUEHHEM MHOTOIPAaHHUKOB
IJIOCKOCTHIO;

BBITIOJIHATh TapajlieIbHOe, LEHTPAJIbHOE U OPTOTOHAJBHOE NPOEKTUPOBAHUE
¢buryp Ha MJI0CKOCTb, BBHIIIOJIHATh N300pakeHus: (Uryp Ha II0CKOCTH;

CTPOUTh CEYEHHS MHOTOTPAHHHKOB PAa3JIMYHBIMH METOJIaMH, BBITIOJHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI CBEPXY,
cOOKY, CHH3Y;

BBIYMCIIATh IUIOMIAJIM TIOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, NUPAMHJIA),
reOMETPUUECKHX TeJ C TPUMEHEHHEM (POpMYIT;

CBOOOJIHO ONEPUPOBATh MOHATHSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP, OCh U
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IIIOCKOCTh CHMMETPUU (UTYPBI;

CBOOOJIHO  ONEpUPOBATH MOHATUSAMH, COOTBETCTBYIOIIMMM  BEKTOpaM U
KOOpJMHAaTaM B IIPOCTPAHCTBE;

BBITIOJIHATH ACMCTBUS HaJl BEKTOPaMU;

pelaTh 3a7a4n Ha JOKA3aTeIbCTBO MAaTEeMaTHUYECKMX OTHOLIEHUN U HaXOXKICHHE
r€OMETPUYECKUX  BEIWYMH, TPHUMEHSISI  M3BECTHbIE  METOABl INPU  PELIECHUU
MaTEMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CJIOKHOCTH;

NPUMEHATh  MpOCTeHIlne  NporpaMMHbIE  CpPEACTBA M 3JIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI ITPU PELIEHUHN CTEPEOMETPUUYECKUX 3a/aY;

U3BJIEKaTh, MPeoOpa3oBbIBATH U WHTEPIPETUPOBATH  HHPOPMALMIO O
NPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, MpeACTaBIEHHYI0 Ha uepTexax u
pHUCYHKaX;

MPUMEHATH MOJyYECHHbIC 3HAHUS Ha MPAKTUKE: CPaBHUBATh M AHAIU3UPOBATH
peaJIbHbIE CUTYallud, NPUMEHATh M3YYEHHBIE INOHSATHS B IPOLECCE IMOMCKA pPELICHUS
MaTeMaTH4eCcKu c(hopMyTUPOBAHHON MPOOIEMbI, MOIETUPOBATh PealibHbIE CUTYAIlMH Ha
A3bIKE T€OMETPHM, MCCIIEOBaTh IOCTPOCHHbIE MOJEIM C  HMCIOJIb30BaHUEM
reOMETPUIECKUX MOHITHIA U TEOpeM, ammapara anreOpsl, pemaTh NPaKTUIECKUe 3aa49u,
CBSI3aHHbBIE C HAXOXK/JICHUEM F€OMETPUUYECKUX BEJIUYUH;

MMETh MPEJCTaBICHHUsI 00 OCHOBHBIX 3Talax pa3BUTHsI FT€OMETPUU KaK COCTaBHOU
qactu QyHIAMEHTA PA3BUTHS TEXHOJIOTH.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No |[HammeHoBaHueE pa3ienioB U ‘KOJ‘II/I‘ICCTBO 4acoB ‘ OnexTpoHHbIe (1M pOoBbIe) 00pazoBaTelbHbIC
I/IL | TeM NPOrpaMMBbl Bcero|[KonTponbsnbie ||[IpakTrueckue paboTh peCypehl
paboThI
‘1 HBBGI{CHI/IC B CTEPEOMETPHUIO ”23 “1 HO H
2 |[B3ammHOe pacrionoxxeHue 6 1 0
MPSIMBIX B IIPOCTPAHCTBE
3 |[MapamnensHOCT PSMBIX U |8 1 0
IUIOCKOCTEH B MPOCTPAHCTBE
4 |[leprieHAUKYIAPHOCTD 25 1 0
HPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE
‘5 HVFJILI U PACCTOSIHUS H16 Hl HO H
‘6 HMHOFOFpaHHI/IKI/I “7 “1 HO H
‘7 HBGKTOpBI B IIPOCTPAHCTBE “12 “1 HO H
8 |[loBTopenue, o6o0menue u (|5 2 0
crucTeMaTu3alus 3HaHU
OBLIEE KOJIMYECTBO YACOB|102 |9 0
I1O ITPOT'PAMME




