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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus siBasieTcs oAHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO OOIIEro
o0pa3oBaHusl, TaK KaKk 00€CrIeYMBaET BO3MOXKHOCTh NU3yUCHHUS JUCIUILIINH €CTECTBEHHO-
Hay4YHOM HaNpaBJICHHOCTH U MPEAMETOB T'YMaHUTaApHOTO KKJA. [locKoNbKy JIornyeckoe
MBIIIUICHUE, (OpMHUPYEeMOe TpU H3YYCHUU OOYYAIOUIMMUCS TMOHSITUHHBIX OCHOB
F€OMETPUM, TMPU JIOKA3aTEIhCTBE TEOPEM U TOCTPOCHHM IIETIOYKH JIOTHYECKUX
YTBEPKACHUN TIPHU PEIICHUN T€OMETPUUYECKHUX 3a7]a4, YMEHHE BBIIBUTATh U ONPOBEPraTh
TUTIOTE3bl HEMIOCPEICTBEHHO UCTIONB3YIOTCS NP PEIICHUH 33/1a4 €CTECTBEHHO-HAYUYHOTO
IIUKJIa, B YaCTHOCTH (PU3HUECKHUX 3a]1au.

Llens ocBoeHusi mporpamMmbl yueOHOro Kypca «l'eomeTpus» Ha YIrIIyOJIEHHOM
YPOBHE — pa3BUTHE WHIAMBHUIYAJIbHBIX CIIOCOOHOCTEH OOydYarolmuxcs MpU H3YYCHUU
T€OMETPHH, KaK COCTaBJISIIOIIEH TpeaMeTHON obnactu «Marematrka U nH(poOpMaTHKay
gyepe3 oOecrieueHrne BO3MOXKHOCTU MPUOOPETCHHS] U HCIOJb30BaHUS Oojiee TTyOOKHX
r€OMETPUYECKUX 3HAHUU M IEUCTBUH, CIEIIU(PUIHBIX TEOMETPUH, U HEOOXOIUMBIX JIJIsI
YCHEITHOTO MPOodeCCHOHAILHOTO 00pa3oBaHUs, CBSI3aHHOTO C UCIOJIB30BaHUEM
MaTEeMAaTHKHU.

[IpuopuTeTHRIMU 3a7a4aMu  Kypca Te€OMETpUU Ha YrIyOJIEHHOM ypOBHE,
PaACHIMPSAIONINMH M YCUIMBAIOIIUMU Kypc 6a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHue MPEACTaBICHUS] O T€OMETPUM KaK 4YacTH MHUPOBOM KyJIbTYypbl H
(dbopMupoBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE MPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUTYpaX KaK O BaKHEHIINX
MAaTE€MAaTHYECKUX MOJEIISIX, MO3BOJIAIONIMX ONUCHIBATh M M3y4aThb PA3HBIE SIBJICHUS
OKpY’KaIOUIEro MHUpAa, 3HAHWE MOHATHIHOTO ammapara no pazaeny «CTepeoMeTpus»
y4eOHOT'0 Kypca T€OMETPUH;

dbopMHUpOBaHUE YMEHUS BIIaJIETh OCHOBHBIMHU TMOHSTHUSMU O MPOCTPAHCTBEHHBIX
durypax ¥ MX OCHOBHBIMU CBOWCTBaMH, 3HaHHE TeopeM, GOpMyIT M YMEHHE HX
NPUMEHSITh, YMEHUS JIOKa3bIBaTh TEOPEMbl W HAXOAWTh HECTAHJAPTHHIE CIOCOOBI
peuieHus 3a1ay;

dbopMupoBaHUE YMEHUS PAaClO3HABATh HA YEPTEkKAX, MOJECISIX U B PEATbHOM MHUPE
MHOTOTPAaHHUKU U TeJa BpalleHUsl, KOHCTPYUPOBATh FT€OMETPUUECKUE MOJIENH;

dbopMHUpOBaHNE TOHWMAHUS BO3MOXHOCTH aKCHOMAaTHYECKOTO TOCTPOCHUS
MaTeMaTUYeCKUX Teopui, (HOPMHUPOBAHHE TOHMMAHUS POJIM AKCUOMATHKU TIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE YMEHHS BIAJETh METOJAMH JOKA3aTeIhCTB M alTOPUTMOB
pelIeHns, YMEHUS UX MPUMEHAThb, MPOBOJAUTH JOKA3aTeNIbHbIE PACCYXICHUS B XOJE
pelIeHns CTepPEOMETPUYECKUX 3aJady M 3a/Jad C MPAKTHYECKUM COJEpPKAHUEM,
dbopMupoBaHuE TPEACTABICHUS O HEOOXOIMMOCTH JOKa3aTeIbCTB MPU OOOCHOBAHUHU
MaTeMaTU4YeCKUX YTBEPKJICHUM U POJIM aKCHOMATHKU B TMPOBEICHUM JAETYKTHUBHBIX
pacCyXJICHUM;



Pa3BUTHE U COBEPIICHCTBOBAHNE UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOydJaromuxcs, IO3HABATEIbHONM  aKTUBHOCTH,  HCCIEIOBAaTEIbCKUX  yYMEHHIA,
KPUTUYHOCTU MBIIIJICHUS, UHTEpECa K U3YUEHUIO T€OMETPUH;

dbopmupoBaHue PyHKIIMOHATBHOU TPaMOTHOCTHU, PEJIEBAHTHON Tr€OMETPUHN: YMEHUS
pacrio3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
peabHBbIX JKU3HEHHBIX CHUTYallUsX W TPU H3YYCHUU APYTHUX YUYEOHBIX MPEIMETOB,
IIPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEMN, MOJIECIIMPOBAHUs PEAIbHBIX CUTYaLUH,
MCCJIEeI0BAHUS IOCTPOECHHBIX MOJIENIEH, MHTEPIPETALUU MTOIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COJIEpKaTEIbHBIMU JTUHUSAMH yueOHOro Kypca «['eometpusi» B 10-11
KJaccax saBistorces: «lIpsimMble ¥ IIIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHuKn», «Tena
BpalleHus», «BeKTOpbl U KOOPJAMHATHI B MPOCTPAHCTBEY, «J{BHKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo DPI'OC COO TtpeboBaHHE «YMETh ONEPUPOBATH
MOHSITUSMMY, PEJIEBAHTHBIMU I'€OMETPUU Ha YriIyOJEHHOM ypoBHE oOydeHus B 10-11
KJlaccaX, OTHOCUTCSI KO BCEM COJEp)KaTeIbHbIM JIMHUSAM Y4eOHOro Kypca, a
dbopMHUpOBaHUE JTOTMYECKUX YMEHHUH pacmpeesieTcsi He TOJbKO IO COJepKaTeIbHbIM
JUHUSM, HO W 1o rojgaM oOyuenusi. ConepskaHue oOpa3oBaHHs, COOTBETCTBYIOIIEE
OpeIMETHBIM  pe3yjibTaTaM  ocBoeHusi  @DexpepanbHoil  pabodeil  mporpammel,
pacnpenenéHHbIM 10 TojaM OoOy4eHHsI, CTPYKTYPUPOBAHO TaKUM O00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHIMUIHAAIBLHBIM  BONpocaM  oOywaromuecs oOpaliajinch
HEOJIHOKPATHO. DTO MO3BOJISIET OPTraHU30BAThH OBJIAJICHUE T€OMETPUUECKUMHU MOHSATUSIMHU
M HaBbIKAMHU TIOCIEJOBATENIbHO U TMOCTYyNaTeIbHO, C COOJIIOJICHHEM TPUHIHUIIA
IPEEeMCTBEHHOCTH, @ HOBBIC 3HAHHS BKJIIOYATh B OOIIYI0O CHCTEMY TI'€OMETPUUYECKUX
Npe/CTaBleHn O00yJaroluxcsi, paclmmpsas U yrayonss e€, o0pa3ys NpoYHbIe
MHO>KECTBEHHBIE CBSI3H.

[lepexoa kK M3y4eHHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE IMO3BOJISECT:

co3aaTh ycioBus s qudpepeHnnanuu 00y4eHus, TOCTPOSHUS MHIUBUIYaTbHBIX
o0pa3oBaTeIbHBIX MPOrpaMM, OOECICUHUTh YIIYOJIEHHOE H3YYEeHHE TEOMETPUHM Kak
COCTaBIIAIOIIEH yueOHOro nmpeameta «MareMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCSA K MPOJODKCHHIO M3YYEHUS MATEMATHKU C YYETOM
BbIOOpa Oyaymied mnpodeccuu, oOecreynBas MPEEMCTBEHHOCTh MEXAY OOIMUM H
po¢eCCHOHAILHBIM 00pPa30BaHHUEM.

Ha uzydenne yyebnoro kypca «Il'eomeTpusi» Ha yriyOoJ€HHOM YPOBHE OTBOJUTCS
204 yaca: B 10 kiacce — 102 yvaca (3 yaca B Heaento), B 11 kinacce — 102 yaca (3 yaca B
HEJIEJIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuielbHble M CKpellMuBaroImecs npsMble. [Ipu3Haku CKpelUBarOIInXCs
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX NPAMBIX, NapaICIbHOCTh NPSIMOM
U 1iockoctu. [lapannenbHoe M IEHTpalibHOE NPOEKTHPOBAaHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEN. [Tpocreiiine
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON U IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSAMBIE MApPAUICNbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOM U IUIOCKOCTH, TEopeMa O MpsSMOu
NEPNEHIUKYISPHON IIJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHauKynsspHOCTh
IJIOCKOCTEM: MPU3HAK IMEPHEHIUKYJSIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpExX
NEPHEHIUKYISApaXx.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IJIOCKUX YTII0B MHOTOTpaHHOrO yriia. CBOKMCTBA MJIOCKUX U JBYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIiia. TeopeMbl KOCHHYCOB U CUHYCOB JJIs1 TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpanHuka. Ilpusma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTrOJIbHBIM AapaJUIEIEUNE] U €ro CBoMcTBa. Kparyaiiiue
MyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: N-yrojibHas nupamuia, IpaBuiIbHAsA U yCEUEHHAs
nupamusibl. CBoiicTBa pébep U OOKOBBIX TpaHeil MPaBWIBHONW MHPAMUJIBI.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPaBWIbHAS IpU3Ma W NpaBWJIbHAS MHPAMUIA,



IpaBUJIbHAs TPEYroJIbHASI TMpaMuaa U MPaBUIIbHBIN TeTpasap, KyO. [IpencraBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAP, NOAEKAdAP U UKOCABIP.

Boluncnenue 5J€MEHTOB MHOTOTPAHHHMKOB: péOpa, AUaroHaliu, YrJbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON HPU3MBI,
IJI0LIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH psiMOM ipu3Mbl. [ nomans
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJBI, TEOpeMa o
IJIOIIAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. OJIEMEHTBl CHMMETPUM  INPABHIIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOPHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaM. [IpsMoyrosbHas  cucreMa  KOOpJAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsgpHOE NPOU3BENCHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepruueckass IMOBEPXHOCTh, OOpa3yrolue MoBepxHOcTed. Tema BpalieHHS:
MWIHHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzanmHoe pacronoxkeHue cepsl
U TUTOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe. M300pakeHne Ten BpallcHUsS Ha
iockocTH. Pa3Béprka mumuHIpa u konyca. CuMmmeTpus chepbl U mapa.

O6bém. OcHoBHBIE CcBoOiicTBAa O00BEMOB Tenm. Teopema 00 o00BEMe
NPSIMOYTOJIGHOTO Mapaiesienuneaa u cieactBus u3 He€. OO0bEM TpsiMOU H
HAKJIOHHOM TPU3MBI, IIWIMHIPA, MUPaMHIbI U KoHyca. OO0BEM mapa W mapoBOTO
CETMEHTA.

KomOuHammu Tenm BpamieHWs W MHOrOorpaHHHMKOB. [Ipw3ma, BhImcaHHas B
WIMHIpP, OINKCaHHAs OKoJOo IMHApa. llepeceueHne cdepbl u Immapa c
wiockocThio. Kacanme mrapa u chepsl miockocThio. [ToHSATHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomanps MOBEPXHOCTH IWIMHApPA, KOHYyCa, IUIOMaas chepsl U €€ yacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJl BpaIllCHUs: CEUEHUS IIUIUHIpA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

BekTopsl B npocTpancTse. Onepaiuu HaJ, BeKTopaMu. BekTtopHoe yMHOKEeHHE
BeKTOpoB. CBoiicTBa BEKTOPHOTO YMHOXkeHHs. [IpsMoyronbHas cucrema
KoopauHAT B mpoctpaHcTBe. KoopauHatel BekTopa. PasnokeHue BekTopa IO
6asucy. KoopamHaTHO-BEKTOPHBINA METO/ TIPU PEIICHUH T€OMETPUUECKUX 3a]1a4.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenusi npoctpancTtBa. OtoOpaxkeHus. [[BKeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUHN: TapaulelbHBIA TEpPEHOC,
[IEHTpajbHasl CUMMETpPHS, 3€pKajlbHAas CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus nomoous. [Ipssmas u chepa Ditniepa.

IINTAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBLIE PE3VJIbTATDBI

1) rpa:xaaHcKkoe BoCIIMTaHME:

c(hOopMHUPOBAHHOCTD IPaKAAHCKOM MO3UIIMM 00YJaIOIIEeTrocs: Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBA, IPEACTABICHNE O MATEMAaTHUSCKHIX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTyp, SBJICHUN, TPOLEIYP
IPOXIAHCKOTO  oOmiecTtBa  (BBIOOPHI, ONPOCHI W JPYyroe), YMCHHE
B3aUMOJICMICTBOBATh C COLUHUAJIbHBIMU HMHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIMAMA 1 Ha3HAYCHUCM;

2) naTpuMOTHYEeCKOe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBAXKCHHS K
MNPOLLJIOMY M HACTOSIIIEMY POCCUHUCKOW MAaTEMAaTHUKH, IIEHHOCTHOE OTHOUICHHUE K
JTOCTHKEHHUSIM POCCUMCKHX MATEMATUKOB U POCCUMCKON MAaTEMATUUYECKOM IIKOJIbI,
WCTOJIb30BaHUE OATHX JOCTHXKCHHMH B APYTrMX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:



OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, CHOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHKECHUIN HAYKU U ACSTEIbHOCTHIO YUEHOTO, OCO3HAHUE JINYHOTO
BKJIa/Ia B IOCTPOEHHE YCTOMYUBOTO OYIyIIETro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOUasl SCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHU, pACCYKACHHUI, BOCHPUUMYHUBOCTD K
MaTeMaTUYECKUM acleKTaM Pa3IudHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BocnUTaHHE:

chOpMUPOBAHHOCTh YMEHUS TMPUMEHSITH MaTEeMaTUYECKHUe 3HAHUS B
UHTEpECax 3I0POBOr0 1 0e30MacHOro 00pasa KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE THUTAaHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUH U
OTIIbIXa, PeryisipHas (u3NYecKas aKTUBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHSITUSX CIIOPTUBHO-030POBUTEIIBHOM JIESITEHHOCTBIO;

6) TpynoBoe BocnuTaHme:

TOTOBHOCTh K TPYAYy, OCO3HAHME IICHHOCTU TPYJOIIO0Us, HWHTEpeC K
pasnmuuHbiM  cepam  MPodECCHOHAILHOW  JESITENBHOCTH,  CBA3aHHBIM  C
MaTeMaTHUKOW M €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymeid mnpodeccu U pPeaTnu30BBIBATH COOCTBEHHBIC JKU3HEHHBIE TIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTéMaTH4ecKoMy  OOpa3oBaHHUIO |
caM000pa30BaHUI0 Ha MPOTHKEHWU BCEH JKU3HHM, TOTOBHOCTb K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3a7a4 MaTEMAaTUYECKON HAIPaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OpPMHPOBAHHOCTh  JKOJOTUYECKOM KYyJIbTYpbl, TOHMMAaHUE BIUSHUSA
COIIMATbHO-3KOHOMUYECKUX IMPOLIECCOB HA COCTOSIHUE NMPUPOJHON M COLUAIBHOI
Cpellbl, 0OCO3HaHHE TJI00AIBHOTO XapaKTepa HKOJOTUYECKUX MPOOIIEM, OpUECHTALIUS
Ha TPUMEHEHHE MAaTEMaTUYeCKUX 3HAHWUW JJId pelieHus 3amad B 00JacTH
OKpY)Karolmenl cpenpl, MIAaHUPOBAHHE IIOCTYIKOB W OLEHKM HMX BO3MOXKHBIX
MOCJICACTBUH JIUTSI OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOLLIECTBEHHOMN MPAKTUKH, TIOHUMAaHHE MAaTEMaTUYECKON
HayKH Kak cpepbl YeJIOBEUECKOM AESATEIbHOCTH, 3TANOB €€ pa3BUTHS U 3HAUMMOCTH
JUISL Pa3BUTHS UBUIM3ALMU, OBIAJICHUE SA3bIKOM MATEeMaTUKH U MaTEMaTU4ECKOM
KyJbTYPOU KakK CPEJICTBOM MMO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBISATh IPOEKTHYIO
U UCCIIEIOBATENBCKYIO AEATEIbHOCTh MHANBUAYAIBHO U B TPYIIIE.

METAIIPEAMETHDBIE PE3YJIbTATDI

ITo3naBaTebHBbIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ



Ba3oBble Jioruyeckue aeiicTBUSA:

BBISIBIIATh M XapaKTepHU30BaTh CYIICCTBEHHbIC MPHU3HAKH MaTEMaTHUECKUX
OOBEKTOB, TOHATUH, OTHOIICHUW MEXIy TMOHATHUAMH, (HOPMYIUPOBATH
OTIpe/ICTICHUS TIOHATHH, yCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(pUKAINH,
OCHOBaHMs 17151 000OIICHHS ¥ CPAaBHEHHsI, KpUTEPUHU TIPOBOAUMOTO aHAIN3a;

BOCTIpUHUMATh,  (QOPMYIUpOBaTh W  MPEOOPa3OBBIBATH  CYKICHUS:
yTBEpAUTEIbHBIC U OTPHUIIATEIbHBIC, €AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBIIATH MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHSI
B (hakTax, JaHHBIX, HAOMIOJEHUSIX M YTBEPKICHUSIX, Mpeljaratb KPUTEPUU IS
BBISIBIICHUSI 3aKOHOMEPHOCTEH U MMPOTUBOPEUHiA;

JeNaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIBHO JJOKA3aTeIbCTBA MATEMATHIECKUX YTBEPIKICHHMA
(IpsiMBbI€ ¥ OT MMPOTHUBHOTO), BHICTPAMBATh apryMEHTAINI0, IPUBOIUTE MIPHUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U BBIBOIBI,

BbIOMpaTh crmoco® peleHuss ydyeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BapHUAHTOB PEIICHHUS, BEIOUPATh HANOO0JIEE MOAXOIAIIHNNA ¢ Y4ETOM CaMOCTOSITEITEHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBnble ucciaenoBarejabCcKue 1eHCTBHUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA HMHCTPYMEHT IMO3HAHUA,
dopMynupoBaTh  BONPOCH,  (PUKCHUpYIOIIHME  MPOTUBOpEYHE,  MpoOJIemy,
yCTaHABIMBATh MCKOMOE M JaHHOE, (GOpMHUpOBATh THIOTE3Y, apryMEHTHUPOBAThH
CBOIO MO3UIIMI0, MHCHHE;

IPOBOAUTH CAMOCTOSTEIILHO CIUIAHUPOBAHHBINA HKCIIEPUMEHT, UCCIICIOBAHNE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEW MaTeMaTUYECKOro O0OBEKTa, SIBICHHS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y O0BEKTaMHU, SIBICHUSIMHU, TIPOIECCAMU;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
OpOBEAEHHOIO  HAONIONEHUs, HUCCIIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHIA;

OPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpoIlecca, a TaKKe BbIIBUraTh
IPEIOI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISBJIATH JAePUIIUTH UH(DOpPMAIUH, TaHHBIX, HEOOXOMUMBIX JIJIi OTBETa Ha
BOMPOC U ISl pEIICHUs 3a/1a4H;

BbIOMpaTh WHOOPMAINIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMAaTU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUIHBIX BUIOB U (hOpM
MIPE/ICTaBICHNUS;

CTPYKTYypUpPOBaTh WMH(GOPMALMIO, MPEACTABIATh €€ B Pa3IUYHBIX (PopMmax,
WJUTIOCTPUPOBATH Tpaduuecky;



OLICHUBATH HaJEKHOCTh uH(popManuu 1o CaMOCTOSITEJIbLHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

Oo0menue:

BOCIPUHHUMATh U (HOPMYIUPOBATH CYKJIEHUSI B COOTBETCTBUU C YCIOBHUSIMU U
LEeIsIMU OOLIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U THCbMEHHBIX TEKCTax, JaBaTb MOSCHEHHUs IO XOJIy pEUIeHUus 3aJayu,
KOMMEHTUPOBATh MOJIYUYEHHBIN PE3YIIbTAT;

B XOJ€ OOCYXXJIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX/1aeMOW TEMBI,
npoOsieMbl, pelmaeMoil 3aJaud, BBICKA3bIBaTh W€, HAIEICHHbIE Ha IOUCK
pEeUIeHNs, COIMOCTABIIATh CBOM CYXKACHUS C CYXKICHUAMH APYIMX YYaCTHHKOB
auanora, oOHapyKMBaTh pa3liMuue U CXOACTBO MO3UIMH, B KOPPEKTHOH (opme
bopMynHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEACTABIATh PE3YJIbTAThl PEMICHUS 3a]1au, SKCIEPUMEHTA, UCCIEAOBaAHUA,
POEKTa, CaMOCTOSATEIbHO BBIOMpPATh (OpMAT BBICTYIJICHUS C Y4E€TOM 3ajad
Npe3eHTAIMN 1 0COOCHHOCTEN ayTUTOPHH.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIE NeHCTBUA

Camoopranusanus:

COCTaBIIATH IJIaH, aJiTOPUTM PEILEHUs 3aJ1ayi, BBIOUPATh CIIOCO0 pEIIeHHUs C
y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAIIIH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJICKT:

BJQ/JIETh  HABbIKAMU  [O3HABAaTEIBHOM  peQIeKCMH  KaKk  OCO3HAHUSA
COBEPIIAEMBbIX JACHCTBUNA M MBICIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJIEThH
croco0aMu CaMOTPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M pe3ysibTaTa pPelIeHUs
MaTeMaTHUYeCKOM 3a7a4u;

IpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX,
HaWJICHHBIX OIMHMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSCHATD IPUIHHBI
JOCTIKEHUST WM HEIOCTIDKCHHS PE3yJbTATOB JEATEIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHas 1€TEIbHOCTD:

NOHMUMAaTh U MCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboThl MNpU pEHIeHWH YYEOHBIX 3aJay, NPUHUMATh 1eJIb COBMECTHOMU
NEATEeNbHOCTH, IJAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThl, paclpenensiTh
BUJIbI pa0OT, I0rOBapuBaThCs, 00CYKIATh MPOLECC U pe3yJIbTaT padoThl, 000011aTh
MHEHHSI HECKOJIbKUX JIIO/ICH;



y4acTBOBaTh B I'PYMIOBBIX (opMax paboTsl (00CYXJeHUsS, OOMEH MHEHHIA,
«MO3TOBBIE LUITYPMbI» U UHBIE), BBIMOIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JIEUCTBHS C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KAYE€CTBO CBOEIO BKJIa/1a
B OOmUHA TOPOAYKT MO KpUTEpHUsIM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aUMOJICHCTBUS.

ITPEAMETHBIE PE3VYJIBTATDI

K xoniy 10 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJTHO OMNEPUPOBATH OCHOBHBIMHM TIOHSITHSIMHU CTEPEOMETPHUH TPH
pEIICHNH 3a7a49 U MMPOBEJICHUHA MaTEeMAaTHYECKUX PACCYKIACHUH;
NPUMEHSTh aKCHOMBI CTEPEOMETPUU W CIICICTBHS M3 HUX INPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

KJIacCU(UIIMPOBATh B3aWMMHOE PACIIOJIOKEHHUE NPSIMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO  OINEPUPOBATHh IOHATHUSIMH, CBSI3aHHBIMH C yIjjaMd B
IIPOCTPAHCTBE: MEXIY NPSAMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMOH H
IUIOCKOCTBIO;

CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;
CBOOOJTHO pacloO3HAaBaTh OCHOBHBIE BHABI MHOTOTPAHHUKOB (IpU3Ma,
UpaMKIa, MPSMOYTOJIbHBIN Napasuienenune, Kyo);

KJacCu(UIUPOBATh ~ MHOTOTPAaHHUKH,  BBIOMpas ~ OCHOBaHUS A
KJaccuuKaImy;

CBOOOJHO  OMepUpOBaTh TMOHSATHUSAMH, CBA3aHHBIMH C  CEUCHHUEM
MHOTOTPaHHUKOB TTIOCKOCTBIO;

BBITIOJTHSATh napasiesibHOE, [EHTPAJIILHOE u OpPTOTOHAITBHOE
IPOCKTUPOBaHUE (PUTYP HA TNIOCKOCTh, BBITIOJIHATD H300pakeHus GUryp Ha
TUIOCKOCTH;

CTPOUTH CEYCHHUS MHOTOTPAHHUKOB PA3TUYHBIMA METOJAMU, BBITIOIHSTH
(BBIHOCHBIE) TJIOCKWE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

BBIUUCTISITh  IUIOIIAAMA  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (NIpU3Ma,
nupamu/ia), FTeOMETPUUECKUX Tell C MPUMEHEHUEM (POpMYI;

CBOOOJTHO OTEPUPOBATH MOHITHIMHU: CHMMETPHUS B TIPOCTPAHCTBE, IICHTD,
0Ch U IJIOCKOCTh CAMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPHI;
CBOOOJTHO OIEPUPOBATH TOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATAM B IIPOCTPAHCTBE;

BBITIONTHSATH JICHCTBUS HAJl BEKTOPaMU;

pemarh 3aJadyd Ha J0KA3aTeIhCTBO MATEMATHUYECKUX OTHONICHUN W
HAXO0XJCHUE TEOMETPUICCKUX BETTUINH, IPUMEHSISI U3BECTHBIC METOJIBI IPH



pelIeHNH MaTEMAaTUYECKUX 3aJad IMOBBIIMIEHHOTO W BBICOKOTO YPOBHSA
CJIOKHOCTH;

IIPUMEHATh IPOCTEMIIME NPOrpaMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI P PEIIEHUH CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKaTh, NPEOOPA30BBIBATH W HHTEPIPETHUPOBATH HMHPOpPMALUIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTekax U pUCYHKAX;

OPUMEHATh IIOJYyYCHHBbIE 3HAHUS HA NPAKTUKE: CpaBHUBATh U
AHAJM3HPOBATH PEAIbHBIE CUTyallMd, MPUMEHATh W3yUYECHHBIE MOHATUS B
npoluecce MOMCKa  pelIeHHs MaTeMaTH4eCKH  COpMYITUPOBAHHOU
npo0JieMbl, MOJEIUPOBATh pEalbHbIE CUTYallMM Ha SI3bIKE T'€OMETPHH,
UCCIIEN0BATh MOCTPOCHHBIE MOJIENN C UCIIOJIBb30BAHHEM T'€OMETPUUECKUX
NOHSATHM W TEOopeM, ammapara ajareOpbl, peliath MPaKTHYECKUE 3a7ayd,
CBS3aHHBIE C HAXO0K/IEHUEM T€OMETPUUECKUX BEJINYUH;

UMETh TPEACTaBlICHUs 00 OCHOBHBIX AdTamax pa3BUTHS T'€OMETPUU Kak
COCTaBHOU YacTH (yHAaMEHTa Pa3BUTHUS TEXHOIOTUH.

K xoniy 11 kinacca oOyqaromuiicst HAy9UTCS:

CBOOOJTHO OIEPUPOBATH IMOHATUSAMHU, CBS3aHHBIMH C IMJIMHIPUYCCKOM,
KOHHYECKOH M CEepUIeCKO IMOBEPXHOCTSIMH, OOBICHATH CIOCOOBI
IOy YCHYS;

OTIepUPOBATH MOHATHSAMH, CBI3aHHBIMHU C TEIAMU BPAICHUS: [IUITHHIPOM,
KOHYCcOM, cepoii u mmapowm;

pacro3HaBaTh Tella BpalleHus (UWIMHIAP, KOHYyC, cdepa u 1map)
OOBSICHATD CIIOCOOBI MMOJTYUCHHS TSN BpaIllCHUS;

KJIacCH(PUIIMPOBATH B3aUMHOE PACIIONIOKECHHE C(Pephl U TUIOCKOCTH;
BBIYUCIIATh BEJIUYHHBI DJIEMEHTOB MHOTOTPAaHHHUKOB W TEJ BpAaIICHUS,
00BEMBI M TUIOIATU MOBEPXHOCTEH MHOTOTPAHHUKOB W TEJ BpaIlCHUS,
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMH, CBSI3AHHBIMU C KOMOWHAIMSIMHU Tell
BpallleHWs] ¥ MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B chepy U
OMMCAaHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIU TEJIO
BpAIlCHHUS;

BBIYUCTISITh COOTHOIIEHUSI MKy TUTOIIAISIMU TIOBEPXHOCTEN M 00BEMaMu
ITOJIOOHBIX TEJI;

n300pakaTh H3ydaemble (UTYPHI, BBIMOIHATH (BBIHOCHBIC) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CCUCHHSI TEJI BPAIICHUS;



W3BJIEKAaTh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HWH(OpMALHMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (QUrypax, NpeACTaBICHHYIO Ha
YEepTEXKAX U PUCYHKAX;

CBOOOJ/IHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONIEPALIMK HAJl BEKTOPAMMU;

3a7aBaTh MJIOCKOCTh YPABHEHUEM B JEKAPTOBOM CUCTEME KOOP/IMHAT;
pelIaTh reOMETPUYECKHUE 3a/1a41 HA BBIYUCICHUE YTIIOB MEXIY PSIMBIMU U
MJIOCKOCTSIMU, BBIYMCIIEHUE PACCTOSHUM OT TOYKH JI0 INIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPJIUHATHOT'O METO/IA MPU PEIICHUH;
CBOOOJIHO ONEPUPOBATh TOHSATHUSAMH, CBS3aHHBIMU C JBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUN;

BBITIOJIHSITh M300paKEHHS] MHOTOTPAHHMKOB M Tl BpallleHUus TIpu
napajieIbHOM  TEPEHOCE, LEHTPAIbHOM CUMMETPUHU, 3€pKajIbHOMN
CUMMETPHUH, TIPU IOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOI00US;
CTPOUTH CEYEHUS]I MHOTOIPAaHHUKOB W TEJI BPAIICHUSA: CEUCHUS IUIMHJIpA
(mapanienbHO U NMEePIEHANKYISIPHO OCH), CeUeHUs KOHYyca (MapasuiebHbIe
OCHOBAHMIO U MTPOXOJIAIINE YEPE3 BEPIIMHY ), CEUCHUS 111apa;
UCIIOJIB30BAaTh METOJIbl TOCTPOEHUS CEUYEHMI: METOJ CJIEAOB, METOA
BHYTPEHHET0 IIPOEKTUPOBAHUSI, METO/JI IIEPEHOCA CEKYILEHN IIIIOCKOCTH;
JIOKA3bIBATh TEOMETPUUECKHUE YTBEPKIACHHUS;

NPUMEHSITh Te€OMETpUYecKrue (PakThl JJIsd PELIeHUs CTEPEOMETPUUYECKUX
3a7a4, MPEANONATraloluX HECKOJBKO IIAaroB pELICHUs, €CIU YCIOBUsA
NIPUMEHEHHS 3aJ]aHbl B SIBHOM U HESIBHOU (opMme;

pelmarb 3aJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHHU U
HaxXO0XJIEHUE T€OMETPUUYECKUX BEIINYNH;

IIPUMEHATH IIPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALlMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPUUECKHUX 3a/1a4;

IIPUMEHSTH [TOJyYECHHBIE 3HAHUS HA IPAKTUKE: CPAaBHUBATh, aHAJIU3UPOBATH
U OLECHUBATh pPEaJbHbIC CUTyalHH, IPUMEHATb HW3YYECHHBIC TIOHSITHS,
TEOPEMBI, CBOMCTBA B IMPOLECCE IOUCKA PEHICHUS MAaTEeMaTH4YECKU
chopMyTHpPOBaHHON MPOOJIEMBI, MOJEIUPOBATh peajbHbIC CUTYaIlMH Ha
SI3bIKE T€OMETPHH, UCCIIEA0BATH TOCTPOEHHBIE MOJIENIN C UCIIOJIb30BaHUEM
F€OMETPUYECKUX TMOHITUH M TEOopeM, ammapara aiareOpbl, peniaTh
IPAKTUYECKUE 3a7a4yd, CBSI3aHHBICE C HAXOXJICHUEM TIE€OMETPUYECKUX
BEJINYNH;

UMEThb MPEICTABICHUS 00 OCHOBHBIX ATallax pa3BUTUS T'€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

BBeneHne B crepeoMeTpHIo

23

https://06nako-
3HaHuil.pd/

https://educont.ru/
https://prosv.ru/

B3anMHOe pacnosiokeHue npsiMbIX B
MIPOCTPAHCTBE

https://oGnako-
3HaHuil.pd/

https://educont.ru/
https://prosv.ru/

[TapannenbHOCTh NPSIMBIX U TUIOCKOCTEHN B
MIPOCTPAHCTBE

https://oGnako-
3HaHUN.pd/

https://educont.ru/
https://prosv.ru/

[leprnieH TUKyYIAPHOCTD MPSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE

25

https://o6mako-
3HaHuii.pd/

https://educont.ru/
https://prosv.ru/

Yriasl u PacCTOAHUA

16

https://oGmaxo-
3HaHuii.pd/

https://educont.ru/
https://prosv.ru/

MHororpaHHuku

https://oGmaxo-
3HaHuil.pd/



https://educont.ru/
https://prosv.ru/
https://educont.ru/
https://prosv.ru/
https://educont.ru/
https://prosv.ru/
https://educont.ru/
https://prosv.ru/
https://educont.ru/
https://prosv.ru/

https://educont.ru/
https://prosv.ru/

Bekrops!l B mpocTpancTBe

12

https://o6nako-
3HaHuil.pd/

https://educont.ru/
https://prosv.ru/

[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATH3AIHS
3HAHUMN

https://06nako-
3HaHuil.pd/

https://educont.ru/
https://prosv.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

102



https://educont.ru/
https://prosv.ru/
https://educont.ru/
https://prosv.ru/
https://educont.ru/
https://prosv.ru/

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchl

1 AHanutnyeckas TeoMeTpHst

15

https://00nako-3HaHuii.pd/
https://educont.ru/

https://prosv.ru/

[ToBTOpEeHuE, 0600IICHNE 1
CHUCTeMaTH3allusl 3HAHUI

15

https://00nako-3HaHuii.pd/
https://educont.ru/

https://prosv.ru/

3 OO0BEM MHOTOTpaHHUKA

17

https://o6nako-35aHui.pd/
https://educont.ru/

https://prosv.ru/

4 Tena Bpamenus

24

https://o6nako-3aanuii.pd/
https://educont.ru/

https://prosv.ru/

[Tnomaam MoBepXHOCTH U 0OBEMBI
KPYTJIBIX TEJ

https://obnako-3HaHMil.pd/
https://educont.ru/

https://prosv.ru/

6 JIBYoKeHUS

https://obnako-3HaHMil.pd/
https://educont.ru/

https://prosv.ru/

[ToBTOpEHUE, 0000IICHNE 1
CHCTEMATH3aIUs 3HAHUH

17

https://o0nako-3HaHML.pd/
https://educont.ru/

https://prosv.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



https://educont.ru/
https://prosv.ru/
https://educont.ru/
https://prosv.ru/
https://educont.ru/
https://prosv.ru/
https://educont.ru/
https://prosv.ru/
https://educont.ru/
https://prosv.ru/
https://educont.ru/
https://prosv.ru/
https://educont.ru/
https://prosv.ru/
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