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HHOACHUTEJBHASA 3AIIMCKA

['eomeTpus sBIsSETCS OMHUM M3 0a30BBIX KypCcOB Ha YPOBHE CpPEIHETO
obmero oOpa3oBaHHMs, TaK Kak OO0ECIeunBaeT BO3MOXKHOCTh H3yUCHUS
TUCIMIUIAH ~ €CTeCTBEHHO-HAyYHOW  HAMpaBJIEHHOCTH W TPEAMETOB
TYMaHUTapHOTO IHKJIa. [I0CKOJIBKY JTorudeckoe MbIIUIeHHEe, (POPMUPYEMOE TPU
M3YyYCHUU 00YYaIOIIMMHUCS TOHSITHIHBIX OCHOB T€OMETPHH, TIPH JI0KA3aTEIHLCTBE
TEOPEM U TIOCTPOCHUHU IEMOYKH JIOTUYECKUX YTBEPXKICHUN TPHU PEIICHUU
TeOMETPUUYECKUX 3a/lady, yMCHHE BBIJIBUTaTh H OMNPOBEpraTh THUIOTE3bI
HETIOCPEICTBEHHO WCIOJB3YIOTCS MPH PEIICHUU 33/1a4 €CTECTBEHHO-HAYYHOTO
[IUKJIa, B YaCTHOCTH (PU3NICCKUX 3a]1ad.

Ilenp ocBoeHWS mporpamMmbl  ydeOHOoro Kypca «['eomerpusi» Ha
yIIyOJIEHHOM  ypOBHE —  pa3BUTHEC  HMHAWBHIYaTbHBIX  CIIOCOOHOCTEH
oOydaromuxcsi TpU HM3yYECHUH TEOMETPHH, KaK COCTABIISIIOIICH MpPEeIMETHON
obnmactu «Marematnka U WH(GOPMATHKa» dYepe3 00eCleYeHHEe BO3MOXKHOCTH
NPUOOPETEHHUST U UCIOJIb30BaHUsI OoJjiee TIIyOOKHMX T€OMETPUUYECKUX 3HAHUU U
JNEUCTBUN, CHEIU(PUYHBIX TEOMETPUM, M HEOOXOAUMBIX [UJISl YCIHEIIHOTO
npodeccoHanbHOTO  00pa3oBaHUs,  CBSI3AHHOTO € HCIOJb30BAHUEM
MaTEeMaTHKH.

[IpuopureTHBIMU 3aa4aMu Kypca T€OMETpUH Ha YIIyOJIEHHOM YpPOBHE,
PACHIMPSIONIMMU U YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacUIMpeHue MPEACTABICHUSI O T€OMETPUH KaK 4acTH MUPOBOU KYJIbTYpPHI
1 GOpMHUPOBAHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIIUM MUPOM;

dbopMHpOBaHUE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEHUIITNX MaTEMaTUYECKUX MOJIENISAX, MO3BOJISIIOIIUX OMUCHIBATH U M3y4daTh
pa3Hble SIBIICHUSA OKPYKAIOIIEr0 MHUpa, 3HAHWE MOHSATUHHOTO amnmapara Io
pazneny «CrepeomeTpusi» yueOHOTO Kypca reoMeTpHH;

dbopMHupoBaHWE  yMEHUS  BIAJETh  OCHOBHBIMU  TOHSATHUSIMH O
IPOCTPAHCTBEHHBIX (PUTYpax WU UX OCHOBHBIMU CBOWMCTBAMH, 3HAHHUE TEOPEM,
dbopMyn U yMEHHUE MX NMPUMEHSTh, YMEHUS JI0KA3bIBATh TEOPEMbI M HAXOJUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHWE YMEHHUS pACIO3HABaTh Ha 4YEpPTekKax, MOJEIIX U B
pealbHOM MHUpPE MHOTOTPAaHHUKMA H Tejla BpalleHus, KOHCTPYHpPOBATh
T€OMETPUYECKUE MOJICIIH;

(dbopMHpoBaHKE MTOHUMAHUS BO3MOYKHOCTH aKCMOMATHUYECKOTO MTOCTPOSHUS
MaTEMaTUYECKUX TEOpUi, (HOPMUPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU TIPH
IIPOBEJICHUNU PACCYKICHUN;

dbopMHpOBaHUE YMEHHS BJIAJIETh METOJIAMU J0KA3aTeIbCTB U AJITOPUTMOB
pelIeHus, yMEHUSI UX MPUMEHSTh, IPOBOJUTH JOKA3aTeNIbHBIE PACCYKICHUS B
XOJIe PEIICHHS CTePEOMETPUYECKUX 3a7a4y H 3a7a4 C M[PaAKTHUYECKUM
cojepkaHueM,  (opMHpOBaHME  TIPEACTABICHHS O  HEOOXOJMMOCTH
JI0KA3aTelIbCTB TMPU OOOCHOBAHMHM MAaTEMATHYECKUX YTBEPKIACHUN U POIU
AKCMOMATHKH B TIPOBEJICHUU JICTYKTUBHBIX PACCYXKICHUMH;

pPa3BUTHE W COBEPIICHCTBOBAHWE WHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH oOydJaromnmxcs, MMO3HABATEIILHON aKTUBHOCTH,
MCCIIEIOBATENbCKUX YMEHUN, KPUTUIHOCTH MBIIIICHUS, UHTEPECA K U3yUCHHUIO
T€OMETPHH;

dbopmupoBanre GyHKIIMOHATBLHOW TPAMOTHOCTH, PEICBAHTHOM T€OMETPHUU:
YMEHHUS PACO3HaBaTh MPOSIBICHHS TEOMETPUUECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEHN B pEaIbHBIX )KU3HEHHBIX CUTYAIUAX U TIPU U3YUCHHUH IPYTUX
y4eOHBIX TIPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,



MOJICTUPOBAHUSI PEATbHBIX CUTYyaIlui, UCCIETOBAHUSI TTOCTPOCHHBIX MOJENEH,
UHTEPIIPETAIIUU MMOJTYYCHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIEP)KATEIBHBIMU JIMHUAMU yu4eOHOTO Kypca «I'eoMeTpus» B
10-11 xmaccax sBusawoTcsa: «lIpsMple W IUIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpanaukny, «Tema BpamieHus», «BekTopel W KOOpJAWHATHI B
IPOCTPAHCTBEY, «/|BH)KEHUS B MPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®PI'OC COO TpeboBaHHMEe «yMETh ONEPUPOBATH
MOHSATHUSMUY», PEJIEBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYYCHUS B
10-11 kiaccax, OTHOCUTCS KO BCEM COJIepKaTeIbHBIM JIMHUSAM Y4eOHOTO Kypca,
a (GopMUpOBaHHME JIOTMYECKUX YMEHUM pachpenensercss HE TOJbKO IO
COJICp)KATENIbHBIM JIMHUAM, HO U 10 TojaaM oOyuenus. CojeprkaHue
o0pa3oBaHUs, COOTBETCTBYIOIEE TMPEAMETHBIM pe3yibTaTaM OCBOCHHUS
denepanbHOM pabouell MpOrpaMMbl, paclpeleiEHHBIM 10 rojaM OO0ydeHUs,
CTPYKTYpUPOBAaHO  TakMM  00pa3oM, 4TOOBI KO BCEM  OCHOBHBIM,
MPUHIIUITHAIBHBIM BOMpOcaM OOydaromuecss oOpaiaaiuch HEOJHOKPATHO. DTO
MO3BOJIIET OPraHU30BaTh OBJAJCHUE TEOMETPUUYECKUMHU TMOHATHSIMU H
HaBBIKAMH TIOCJIEJIOBATEIbHO M TOCTYIATEIbHO, C COOJIIOJICHUEM MPHUHIIUIA
IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIOYaTh B OONIYI0O CHUCTEMY
F€OMETPUYECKUX MPEACTABICHUN OOYYaIOMINXCS, pacuIupsisi U yriyonsas eg,
o0pa3zyst MpOoYHbIE MHO>KECTBEHHbIE CBS3H.

[lepexos K U3y4EHUIO TEOMETPUHU Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3math ycioBus i guddepeHnranuu  00y4deHUs, IMOCTPOCHHS
UHIAUBUYAbHBIX 00pa30BaTEeNbHBIX MPOTpaMM, O0O€CIeunuTh YriayOiaeHHOe
U3Y4YCHHE T€OMETPHUH KaK COCTaBIIsoIIeH yueOHoro npeamera «MaTemaTukay;

MOJITOTOBUTH OOYYAIOIUXCS K TPOJOJDKEHUIO M3YYEHUSI MAaTEMaTUKH C
yué€ToM BbIOOpa Oymyrmieil mpodeccuu, odecreunBasi MPeeMCTBEHHOCTh MEKITY
001mMM 1 poeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 vaca (3 gaca B Hemeno), B 11 kiracce —
102 gaca (3 yaca B HEZIEINIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnOpsmas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATMYECKOM IMOCTPOCHHH CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacrnoniokeHHe MpsSIMBIX B IMPOCTPAHCTBE: MEPECEKAKOLIUECS,
napajuielibHble W CKpenMBaronuecs mnpsmble. [[pu3Haku CKpemuBarmMnXCs
npsaMbiX. [lapaiienpHOCTP TPsAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE:
napajiesibHble TPSMBIE B NPOCTPAHCTBE, MAPAIIIEABHOCTh TPEX NPSIMBIX,
NapauieIbHOCTh NPSAMOM M IUIOCKOCTH. [lapamnenpbHoe W LEHTpalbHOE
IpOEKTUpOBaHue, n3oOpaxeHnue Guryp. OCHOBHbIE CBOMCTBA MapaiIeIbHOIO
npoekTupoBanus. M3o0paxkenue ¢uryp B MapamieqbHON MPOEKIUU. YTIbI C
COHAIIPABJICHHBIMU CTOPOHAaMM, Yroj MEXAY NpsIMBIMU B IPOCTPAHCTBE.
[TapajuiennbHOCTh  IUIOCKOCTEM:  IMMapajulelibHblE  IUIOCKOCTH,  CBOMCTBA
napaJyieNibHbIX IIockocTeil. Ilpocrelue MNpocTpaHCTBEHHBbIE (QUTYpPHI Ha
IJIOCKOCTH: TETPAdIP, MapAJUICIICIIUIIE, IIOCTPOCHUE CEYEHUM.

[lepnieHIUKYISAPHOCTD NPSAMOU U IJIOCKOCTH: MEPIEHANUKYIISIPHBIE ITPSAMBIE
B IIPOCTPAHCTBE, MPSAMBIE NapasUIeIbHbIC U NEPIECHIUKYIISIPHBIE K IIOCKOCTH,
IIPU3HAK TEPHEHIUKYJISPHOCTH IIPSAMOM U IUIOCKOCTH, TEOpeMa O NPSMOU
NIEPIICHANKYJIIIPHOU IJIOCKOCTH. OpTtoronanpHOE IIPOEKTUPOBAHUE.
[IepnieHAUKYISP U HAKIIOHHBIE: PACCTOSIHUE OT TOUYKH JI0 INIOCKOCTH, PACCTOSIHUE
OT TMpsIMOM 10  IUIOCKOCTH, TMpoeKuus (urypsl Ha  IUIOCKOCTb.
[lepnieHAUKYISAPHOCTh IUIOCKOCTEW: IIPU3HAK NEPIECHAUKYISAPHOCTH JBYX
IJI0CKOCcTEeN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

VYTIabl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOU U IIOCKOCTBIO, IBYTPaHHBIN
YTOJI, IMHEWHBIN YTOJI IBYTPAHHOTO yria. TpEXrpaHHbId U MHOTOTPAHHBIE YTJIbI.
CBoiicTBa IJIOCKUX YIJIOB MHOrorpaHHoro yria. CBoicTBa IUIOCKUX H
JBYTPAaHHBIX YIJIOB TPEXTPAHHOTO yryia. TeopemMbl KOCHHYCOB U CHHYCOB ISt
TPEXTPAHHOIO yIJIa.

MHoOrorpaHHuKH

Buabl MHOTOrpaHHUKOB, pa3BEpPTKAa MHOrOrpaHHuka. [Ipusma: n-yromapHas
mpu3Ma, rpsiMas i HaKJIOHHAsi TPU3MbI, O0KOBasi U MOJIHASI TOBEPXHOCTH TPU3MBI.
[Tapaytenenumien, NPSAMOYTOJbHBIA MAapAJUICICNIUIE W €ro CBOMCTBA.
Kparuaiiiure mnyTd Ha MOBEpXHOCTM MHOTOrpaHHUKA. Teopema Oilnepa.
[IpoctpanctBennas teopema Iludaropa. [Mupamuga: Nn-yrojapHas mupamuia,
npaBuwiIbHas U yceu€HHas nupamuibl. CBoiicTBa pédbep M OOKOBBIX T'paHE
IIPaBUWIbHOW NUpamMubl. [IpaBuibHbIE MHOTOTPAHHUKU: ITPABUIIbHAS NIPU3Ma U
NpaBWJIbHAS NUPaMUIa, NpaBUJIbHASI TPEYroJibHash MUPAMUIAa U MPABUIbHBINA
TeTpadsip, Ky0. IlpeacrtaBieHue o MpaBUIIBHBIX MHOTOTPAHHHMKAX: OKTadp,
JOAEKa’Ap U UKOCAP.

Brruucienne 5»71€MEHTOB MHOTOTPAHHHMKOB: pPEOpa, AMArOHAIM, YTIIBI.
[Tnomans GOKOBOW MOBEPXHOCTH M TOJTHOW IMOBEPXHOCTH MPSMON TPHU3MBI,
IJIOMIAh OCHOBAaHHM, TeopemMa O OOKOBOW TOBEPXHOCTH MPSMOW TPHU3MBI.
[Tnomans OOKOBOW TOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW MHPAMMUIBI,
TeopeMa O IUIOLIAIN YCEUEHHOU MUPaMU/IBL.

CumMeTpus B MNPOCTPAHCTBE. OJIEMEHTHl CUMMETPUU MPABHIbHBIX
MHOTOTpaHHUKOB. CHMMETpUSi B MPaBWIBHOM MHOTOTPAHHUKE: CHUMMETPUS



napajijiesienunea, CUMMETPHs MPABUIBHBIX TPHU3M, CUMMETpPUS MPaBUIbLHOU
NUPaMUIbI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTHSA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJEBOTO
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIC, COHAIPABJICHHBIE M IPOTHUBOIOIOKHO
HaIpaBJeHHbIE BEKTOpbl. PaBeHCTBO BeKTOpoB. JleWCTBUS C BEKTOpaMU:
CJIO)KEHUE W BBIYUTAHUE BEKTOPOB, CyMMa HECKOJbKHX BEKTOPOB, YMHOXKEHHE
BekTOopa Ha uwuciio. CBoHcTBa cloKeHHs] BEKTOpPOB. CBONCTBA YMHOXKEHHS
BekTOopa Ha uyucio. [loHsitue KoMIaHapHble  BeKTOpbl.  [Ipu3Hak
KOMIUJTAaHAPHOCTU TpEX BeKTOopoB. l[IpaBmiio mapamienenunena. Teopema o
Pa3NIOKEHUH BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopam. [IpsmoyronbHas
cucteMa kKoopAuHaT B mpocTpaHcTBe. Koopaunatel BekTopa. CBSA3b MEXIY
KOOpJIMHATaMU BEKTOpa M KOOpPJIMHATaMU TOYEK. YTON MEXIy BEKTOpaMH.
CkansipHoe pou3BeeHUE BEKTOPOB.
11 KJIACC

TeJsia BpameHus

[TonaTus: UWIMHApPUYECKAss TOBEPXHOCTb, KOHUYECKAash IMOBEPXHOCTb,
chepudeckas MOBEPXHOCTh, OOpasylolue MOoBepXHOCTe. Tena BpalleHUs:
UINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacmosiokeHue
chepsl U TUIOCKOCTH, KacaTesbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Tten
BpalleHus Ha miockocTu. Pa3BépTka munuuapa u koHyca. Cummerpus chepsl U
mapa.

O6beém. OcHoBHBIE cBoMcTBa 00bEMOB Ten. Teopema 00 00bEME
IPsIMOYTOJILHOTO Tapajienenunena u cienactsus u3 He€. OObEM mpsMON U
HAKJIOHHOM MPU3MBbI, IIWJIMHIPA, TUpaMuUIbl U KoHyca. O0BEM 11apa U mapoBoro
CErMEHTA.

KomMOuHanuu Ten BpailleHus WU MHOTOTpaHHMKOB. [Ipu3ma, BmucanHas B
WIMHAP, omnHcaHHas okoyso uuiuHApa. l[lepeceuenue cheper u mmapa ¢
riockocThio. Kacanue mapa u chepsl miockocThio. [loHsTHE MHOTOTpaHHUKA,
OMHCAHHOTO OKOJIO cephl, cdepbl, BNUCAHHOW B MHOTOTPAHHHK WU TEJO
BpaIlCHUS.

[Tnomans MOBEpXHOCTH IWJIMH/IPA, KOHYCA, TJI0MAaab cPephl U e€ JacTeil.
ITomobue B mpoctpancTtBe. OTHOmIeHHEe OOBEMOB, TUIOMIANCH IMOBEPXHOCTEH
nonoOHbIX Quryp. IIpeodpazoBanue momaodus, romoreTus. Pemenue 3amad Ha
MJIOCKOCTH C UCIIOJIb30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue cedyeHUl MHOTOIPAHHUKOB U TEJl BpAlllCHUS: CEYEHUs
muinHApa (MapauieTbHO W MEPIEeHIUKYJISIPHO OCH), CEUCHUS KOHyca
(mapajuienbHbIE OCHOBAHHIO U MPOXOJAIINE Yepe3 BEpILIMHY), CEUCHUs IIapa,
METOAbl TOCTPOCHMSI CEUEHHUM: METOJ CJIEI0B, METOJl BHYTPEHHEIO
POEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTpanHcTBe. Omnepanuu Haja BeKTopamu. BekTopHoe
YMHOX€HHE BEKTOpoB. CBOWCTBAa BEKTOPHOro yMHOXeHUs. [IpsamoyrosibHas
cucTeMa KOOpJIMHAT B mpocTtpaHcTBe. KoopawHaTel BekTopa. PasnoxkeHue
BekTOopa 10 ©Oasucy. KoopamHaTHO-BEKTOpHBIH METOA TpU  PEHICHUU
reOMETPUYECKUX 3a/1au.

JIBUKeHUs1 B IPOCTPAHCTBE

JIBvxenust npoctpancTBa. OtoOpakeHus. J[BI>keHHsI U paBEHCTBO QUTYP.
OO6mue cBoicTBa ABWIKCHHMH. BHAbl JIBWKEHUN: NapauIeIbHBIA TIEPEHOC,



[EHTpalIbHAsl CUMMETPHS, 3€pKajJbHAs CUMMETpPHUS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIVIYBJIEHHBIM YPOBEHbL) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTH I'PAXKTIAHCKOM MO3UITUH 00yYarOIIErocs Kak aKkTUBHOTO
U OTBETCTBEHHOIO UJIEHA POCCHICKOro oOIlecTBa, IMPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUHBIX CTPYKTYD, SIBJICHUM,
IpoIeAYp TPaKIaHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yYMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUHM C HX
GYHKIUSAMUA U Ha3HAYECHUEM;

2) naTpUMOTHYECKOEe BOCTIUTAHHUE:

c(pOpMHPOBAHHOCTb POCCUHCKOM IPXKAAHCKOI HICHTHIHOCTH, YBaXKCHUs
K IIPOLIOMY U HACTOSIIEMY POCCHHCKON MAaTEMATHKH, LICHHOCTHOE OTHOLICHUC
K JOCTHKCHHUSIM POCCHUCKUX MATEMaTUKOB M POCCHMCKOM MaTeMaTHU4E€CKOU
IIKOJIbI, MCIIOJIb30BAHUE ATHUX JOCTHKEHUN B JIPYrMX HayKaxX, TEXHOJIOTHSX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEH POCCHICKOTO HapoJa,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUs, OSTHUYECKOTO IIOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM TPUMEHEHUEM JIOCTW)KCHUM HayKd W
NESATEIbHOCThIO YUYEHOTO, OCO3HAaHHWE JIMYHOTO BKJIaJa B TOCTPOCHUE
YCTOMYHMBOTO Oy AyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHE:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIIOYAs ACTETUKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, pEIIECHU, pACCYXICHU,
BOCIIPUUMYUBOCTh K MATEMAaTUUYECKUM aCTIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnuyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTEMaTHYCCKHE 3HAHUS B
HMHTEpecax 370pOBOIo U 0€301MacHOro 00pa3a )KM3HU, OTBETCTBEHHOE OTHOIIICHHE
K CBOEMY 37I0POBBIO (3J0pOBOE NMUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUH U

OT/IbIXa, peryJspHas busnueckas aKTUBHOCTB), buzngeckoe
COBEPIIICHCTBOBAHHE npu 3aHATHIX CIIOPTUBHO-03/I0POBUTEIHLHOM
JEeSITeTbHOCTDIO;

6) TpynoBoe BociMTaHUE:

TOTOBHOCTh K TPYyAy, OCO3HAHHUE IIEHHOCTH TPYIOJIOOMS, WHTEpPEC K
paznuyHbiM  chepaM  TPo(ecCHOHATBHON  JESTENBHOCTH, CBS3aHHBIM C
MaTEeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOD
Oynymer mnpodeccud M peann30BBIBATH COOCTBEHHBIC KU3HECHHBIE ILIAHBI,
TOTOBHOCTh U  CIHOCOOHOCTh K  MaTeMaTH4YeCKOMYy OOpa3oBaHUIO U
caM000Opa30BaHUIO Ha TPOTSHKEHUU BCEH >KM3HU, TOTOBHOCTH K aKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTUUYECKUX 33]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrHYeCcKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHMMAaHHWE BIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJAHON H
COIMAIBHOW Cpe/bl, OCO3HAHHWE TJO00ATBHOTO XapakTepa HKOJIOTHYECKUX
mpo0JieM, OpUEHTAIUST Ha PUMEHEHUE MaTeMaTUYeCKUX 3HAHUM ISl peIIeHUs
3a/1a4 B 00JIACTH OKPYIKAIOIICH Cpepl, IJTAHUPOBAHUE MTOCTYIKOB U OLIEHKU UX
BO3MOXHBIX ITOCJIEJICTBUU JIJIsI OKPYKAIOILIEN CPEbI;



8) HeHHOCTH HAYYHOI0 MMO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUE
MaTEMaTUYECKOM HayKd Kak cepbl YeOBEYECKOM NEeATEeTbHOCTH, 3TAlOB €&
Pa3BUTHSI U 3HAUYUMOCTU JUIsl Pa3BUTHSA LMBWIM3AIUHU, OBJIAJICHUE SI3BIKOM
MaTEMaTUK U MaTeMaTHUYeCKOW KYyJIbTYpOll KakK CPeICTBOM MO3HAHUS MHPA,
TOTOBHOCTh OCYHIECTBIISITh MPOEKTHYIO W HCCIEAOBATENIbCKYIO NIEATEIbHOCTh
UHAMBUYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTebHbIE YHHBEPCATbHbIE YUeOHbIE el CTBHS

Ba3oBble Jiornyeckue AeicTBHA:

BBISIBJISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TIPU3HAKN MAaTEMaTHICCKIX
OOBEKTOB, TMOHATHH, OTHOIICHWA MEXIy TMOHATHAMH, (HOpMyIHpOBaTH
onpeeaeHus MOHSTHH, yCTaHABJIUBATh CYIIIECTBEHHBIN MPU3HAK
Kjaccu(uKanuy, OCHOBaHUA Ui OOOOIICHUS U CpaBHEHUSA, KPUTEPUH
IIPOBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBaTh M  NIPEOOPA3OBBIBATH  CYXKIICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, CIMHUYHbIC, YaACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBIISITh ~ MaT€MaTUYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
IpOTUBOpEUHs B PaKTax, JAaHHBIX, HAOIOICHUSIX U YTBEPKIACHUSX, Mpe/jiarath
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

JieaTh BBIBOJABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIIOUCHU 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSATEIILHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEP)KJCHUNU (MpsSIMbIE W OT MPOTUBHOIO), BBICTpAaUBATh apryMEHTAIHIO,
PUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS
Y BBIBOJIBI;

BBIOMpATh Croco0 pemieHus y4yeOHOUM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElUICHUs, BBHIOMpaTh Haubojee MNOAXOAAIMMK ¢  y4€ToM
CaMOCTOSTENILHO BBIICTICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBarebCKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIHLCKUM WHCTPYMEHT IMO3HAHMUS,
dbopMmynupoBaTh  BOMPOCHI, (UKCUPYIOIIME MPOTHUBOpEUYne, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATh
CBOIO TMO3UIINI0, MHCHHE,

IPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTEeMaTU4YeCKOro OOBEKTa,
SIBJICHUSI, TIPOIIECCA, BHISIBICHUIO 3aBUCUMOCTEH MEKYy 0OBHEKTaMU, SBICHUSMH,
IpoLIeCCaMu;

CaMOCTOSATENbHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBEAEHHOTO HAOMIONICHUS, WCCIEIOBaHUs, OIICHUBATh JOCTOBEPHOCTH
MOJTyYeHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHUIA;

MIPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKKE BBIJABUTATH
MIPEAMOIIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISIBIIATH JIe(OUIIUTHI HHGOPMAITNH, TAHHBIX, HEOOXOAMMBIX JIJII OTBETA Ha
BOIIPOC U TSI PEIICHUS 3a/1auu;



BbIOMpaTh  MHGOPMALMIO M3  HUCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIN3UPOBaTh, CHUCTEMATHU3UPOBaTh M MHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJOB U POPM IMPEICTABICHHUS;

CTPYKTYpPHUpPOBaTh UHPOPMAILIKIO, MPEACTABIATh €€ B pa3IMUHbIX PopMax,
WUTIOCTPUPOBATh TpadUUuecKy;

OLICHUBATh HaAEKHOCTh uHdopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCIIPHHUMATH M (POPMYJIUPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIOBUSMHU
U LEIIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOKO TOYKY 3PCHHS B
YCTHBIX M ITMCBMEHHBIX TEKCTaX, JaBaTh IMOSCHECHHS 1O XOAY PCIICHUS 3aauH,
KOMMEHTHPOBATh TOJyYCHHBIN PE3yJIbTaT;

B X0JIe 00CYXKJCHUS 3a/1aBaTh BOTIPOCHI IO CYIIECTBY 00CYKIaeMOKH TEMBI,
npoOJieMbl, pelraeMoi 3aaadyd, BBICKA3bIBAaTh HJEH, HaIleJICHHbIE Ha ITOMCK
pelIeHus], COMOCTABISTh CBOU CYXIEHUS C CYXICHHSAMHU JPYTUX YYaCTHUKOB
Jyajora, OOHapyKUBaTh Pa3IMYMe U CXOJICTBO IMO3HIINH, B KOPPEKTHOM (popme
(bopMyIUpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

IPEACTaBIIATh pPe3yIbTaThl penieHus 3aJ1a4u, AKCIICPUMEHTA,
UCCIICIOBAHUSI, TIPOCKTA, CAMOCTOSATEIIBHO BBIOMpATh (hOpMaT BBICTYILICHUS C
y4E€TOM 3aJ1a4 IPE3CHTAIIUN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eliCcTBUSA

Camoopranusamnus:

COCTABJISITh TUIaH, aJITOPUTM PEIICHUS 3a]]a4i, BRIOUPATh CIIOCO0 pEIIeHHUs
C y4€éTOM HUMEIOIIMXCSI PEeCypcoB M  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BAPUAHTHI PEHICHUN € YYETOM HOBOM
uH(bOopMaIuu.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

BJIQJICTh HAaBBIKAMHU IIO3HABATEIbHOM peIeKCHH KaK OCO3HAHUSA
COBEPIIIAEMBbIX JCHUCTBUMN U MBICTUTEIHHBIX MIPOIIECCOB, MX PE3YJIbTATOB, BIAJCTh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TPOllecca M Pe3ysibTaTa PEIICHHUS
MaTeMaTHYEeCKOM 3aJ1auH;

PEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH ITPH PEIICHUU 339U,
BHOCUTh KOPPEKTHBHI B JIESITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEIW U YCIOBUSM, OOBSICHATH
OPUYUHBI  JIOCTMDKCHHUS WM HEIOCTH)KEHHUS Ppe3yJbTaTOB JEATEIbHOCTH,
HAXOJUTh OMIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHas1 1eTeIbHOCTD:

MOHUMAaTh U UCTIOJI30BATh MPEUMYIIIECTBA KOMaHAHOW ¥ UHIMBUIyaIbHON
paboThl TpU peHIeHUH YYeOHBIX 3aJad, MPUHUMATHh I1€JIb COBMECTHOMN
JeSTeTbHOCTH, TUIAHUPOBATh OPTaHU3AINI0 COBMECTHON PabOThI, pacpeesaTh
BUIBI PabOT, OTOBApUBATHCH, OOCYXKIATh MPOIECC M Pe3yibTaT padoTHI,
000011aTh MHEHHUS HECKOJILKUX JIFOIEN;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkaeHUsI, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» W WHBIE), BBINOJIHATH CBOIO 4YacTh pPabOTHI W
KOOPJIMHUPOBATh CBOM JEHUCTBHSI C APYTMMH YJC€HAMU KOMAaHbI, OIICHUBATH
KaueCTBO CBOETO BKJIa/1a B OOITUI MPOAYKT IO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
YYaCTHHUKAMU B3aUMOICHCTBUSI.



IHPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

CBOOOIHO OMEpUPOBATH OCHOBHBIMH TOHATHUSMU CTEPEOMETPHU TIPHU
pEIIeHNH 33729 U TIPOBEJCHIH MaTEMaTHIECKIX PACCYKICHUH;
PUMEHATh aKCHOMBI CTEPEOMETPHH ¥ CIICACTBUS U3 HUX TPU PEIICHUU
TreOMETPHUYECKUX 3a/1a4;

KJIaCCU(PHUIIMPOBATH B3aHMHOE PACIIONI0KEHUE TIPSMBIX B TPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MIPSIMBIX U TIIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO OMNEpPUPOBATh MOHATHSIMH, CBS3aHHBIMH C YIJIAMH B
IPOCTPAHCTBE: MEXKIY MPSMBIMH B MPOCTPAHCTBE, MEKIY MPSIMON U
TUTOCKOCTBIO;

CBOOOTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMH C MHOTOTpaHHUKAMU;
CBOOOJHO pacro3HaBaTh OCHOBHBIC BUJbI MHOTOTPAHHUKOB (TPU3MA,
UpaMua, MPSMOYTOIBHBINA apauIeNenune, Kyo);
KJIaCCU(PUIIMPOBATh MHOTOTPAHHHUKH, BBIOMpAas OCHOBAHHS IS
KJIaCCU(PUKAINH;

CBOOOJHO ONEPHPOBATh TMOHITHIMH, CBSI3aHHBIMH C CCUCHUEM
MHOTOTPAaHHHUKOB TIOCKOCTHIO;

BBIMIOJTHATh ~ TapajulellbHOe,  IEHTpaJbHOE H  OPTOTOHAIBHOE
IPOEKTUPOBaHNE (PUTYP HA TTIOCKOCTD, BHITIOJIHATH H300paskeHus Puryp
Ha TUIOCKOCTH;

CTPOUTH CEYCHUS MHOTOTPAHHUKOB Pa3INIYHBIMU METO/IaMH, BBITIOJIHSTh
(BBIHOCHBIC) TUTOCKHE YEPTEKH M3 PUCYHKOB ITPOCTHIX 00BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIISTh IJIOMAJM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
UpaMu/a), TCOMETPHUSCKUX TeJl C MpUMEHEHHEM (popMyT;

CBOOOJIHO ONEPUPOBATh TMOHATHUSIMHU: CHMMETPHUS B IPOCTPAHCTBE,
IEHTP, OCh M TUIOCKOCTh CHUMMETPHHU, IEHTP, OChb M IIOCKOCTh
CUMMETPUU (QUTYPHI;

CBOOOJHO ONEPHUPOBATHh MOHATHSIMH, COOTBETCTBYIOITUMHU BEKTOpaM U
KOOpAWHATAaM B TIPOCTPAHCTBE;

BBITIOJTHATH JICHCTBUS HaJl BEKTOPaMH;

pemath 3aJa4d Ha J0Ka3aTeIbCTBO MATEeMATHUECKUX OTHOIICHUU H
HaX0KJICHUE TCOMETPUUCCKHUX BEIUYHH, IIPUMEHSST H3BECTHBIC METOIbI
NpU PENICHAM MaTeMAaTHYECKUX 3aJlad TOBBIMICHHOTO M BBICOKOTO
YPOBHSI CJIO)KHOCTH,

NPUMEHATh TPOCTEHIINE MPOTPaMMHBIE CpPEICTBA M SJICKTPOHHO-
KOMMYHHUKAIIMOHHBIC CHCTEMBI TPH PEHICHUH CTEPEOMETPUICCKIX
3ajad;

W3BJICKaTh, MPEOOPA30BBHIBATh M HWHTEPIPETUPOBATH WHPOPMAITUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYCCKUX (UTYypax, MPEACTABICHHYIO Ha
YepTekax U pUCyHKaX;

NPUMCHSATh IIOJIYYCHHBIC 3HAHUS Ha TIPAaKTHKE: CpPaBHUBATh U
aHAIM3UPOBATH PEATbHBIC CUTYAIIVH, TPUMCHSTh N3YYCHHBIC TIOHATHS B
MpoIecCe TIOWCKA PEIICHUsS MaTeMaTHIeCKu CHOopMyITHpOBaHHON
IPOOJIEMBI, MOJICTMPOBATh PEAbHBIC CUTYaIlMH Ha SI3bIKE TC€OMETPHH,
MCCTIEIOBATh MIOCTPOCHHBIC MOJICITH C UCIIOJIb30BaHUEM
TCOMETPHUYSCKUX TIOHATHH W TEOopeM, armapara ajareOpbl, periarh



IMPAKTHUYCCKHUEC 3aaa4M, CBA3AHHBIC C HaXO0XIACHHCM TI'COMCTPHUYCCKUX
BCJINYHMH,

HMCTDb IIPCACTABICHHA 00 OCHOBHBIX JdTamax Pa3BUTHA TCOMCTPUH KaK
COCTaBHOM 4acTH Q)YHI[aMGHTa Pa3BUTHA TEXHOJIOTUH.

K xonmy 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJ/IHO ONEPUPOBATHh MOHSATHUSIMH, CBSI3aHHBIMHU C IIWJIMHIPUYECKOM,
KOHMYECKON M c(epuuecKoil IMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTy4YEHUS,

ONEpUPOBATh TOHATUSMHU, CBSI3aHHBIMA C TEJIAMU  BpalICHHUS:
IAJTUHIPOM, KOHYCOM, Chepoil U ImapoMm;

pacrio3HaBaTh Teja BpaimieHus (IWIMHAP, KOHYC, cdepa W Imap) u
O0OBSICHSTH CIIOCOOBI MOJYYCHUS TEJ BpallleHUs,;

KJ1IacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHHUE Cephl U INIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI AJIEMEHTOB MHOTOIPAaHHMKOB M TEJ BpaICHMS,
00BEMBI U TUIOIIAN TTOBEPXHOCTEH MHOTOTPAHHHMKOB U TEJI BpAIlICHUS,
T€OMETPUYECKUX TEJI C TPUMEHEHUuEM (HOopMYIT;

CBOOOJTHO OTMIEPUPOBATH MOHATUSIMHU, CBSI3AaHHBIMU C KOMOMHAIIMSIMU Tell
BpAIICHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIUCAHHBIN B cdepy U
OMHCaHHBIN 0KOJIO chepsl, chepa, BIIMCaHHAS B MHOTOTPAHHUK WM TEJIO
BpAIICHHUS;

BBIUHCIIITh COOTHOLICHUS MEXAY IUIOIIAASMU IIOBEPXHOCTEN U
00BbEMaMu MOAOOHBIX TEN;

U300pakaTh W3y4daeMmble (PUTYpPbHI, BBIMOJIHATH (BBHIHOCHBIE) IUIOCKUE
YEpTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJl CBEPXY, COOKY,
CHH3Y, CTPOUTDH CEUECHUs TEJ BPALLCHHUS;

U3BJIEKaTh, UHTEPIPETHPOBATH M MPeoOpa3oBbIBATH WH(OPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypaxX, MPEICTABICHHYIO Ha
YepTekKax U pUCyHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSTH OIEPALIMU HAJl BEKTOPAMMU;

3a71aBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOU CUCTEME KOOPAMHAT;
pelaTtb TEOMETPUUYECKHE 3aJauyd HA BBIUMCICHHE YIJIOB MEXIY
IPSMBIMU M IIOCKOCTSIMM, BBIYHCIIEHUE PACCTOSSHUM OT TOYKH 10
IIJIOCKOCTH, B LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a
IIPU PELICHNH;

CBOOOJTHO OMEPUPOBATH TOHATUSAMH, CBS3aHHBIMH C JBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA ABUKCHUM;

BBITIOJIHATh M300paKEHUS MHOTOTPAHHUKOB M TEN BpallleHUs TMpu
[apajuIeJIbHOM MEPEHOCE, UEHTPAIBbHOM CHUMMETPUM, 3€pPKaJIbHOU
CUMMETPHH, MPU TTIOBOPOTE BOKPYT MPSIMOiA, TpeoOpa30BaHus MOJ00NS;
CTPOUTH CEYECHUSI MHOIOTPAHHUKOB U TE€JI BPALLICHUS: CEUYCHUS [IUIIMHIPA
(mapamienbHO W TEPHEHAMKYJISAPHO  OCH), CEYCHHS  KOHyca
(mapajuienbHbIE OCHOBAHUIO M MPOXOJSIINE YEPE3 BEPILIUHY), CEUCHUS
mapa;

HCHOJIb30BaTh METOJbI MOCTPOCHUSI CEYEHHM: METOJ CJIEI0OB, METO]
BHYTPEHHETO ITPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEN INIOCKOCTH;
JIOKA3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh T€OMETPUUECKUE (PaKThI JJIST PEIICHUSI CTEPEOMETPUUECKIX
3a7a4, MPEANOJIArarolluX HECKOJIBKO IIaroB PELICHUs, €CIU YCIOBUS
MIPUMEHCHUS 3a/1aHbI B SIBHOW U HESIBHOK (hopMme;



pemiaTh 3ajladyd Ha JI0KAa3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUH u
HAXOXKJECHUE T€OMETPUUECKUX BEJIMYUNH;

PUMEHSTh IpOrpaMMHbIE CpelcTBa u AIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbl TIPH PEIICHUU CTEPEOMETPUUYECKHUX
3azay;

OPUMEHSATh TOJyYeHHbIE 3HAHUST HA MpaKTUKEe: CpPaBHUBATD,
aHAJIM3UpOBaTh U OILICHUBATh peajbHbIE CUTYyallMd, MPUMEHATH
U3Y4YCHHBIC TIOHSITHS, TEOPEMBI, CBOMCTBA B MPOIIECCE MOUCKA PELICHUs
MaTEeMaTU4YeCKd  CPOPMYIUPOBAHHON  TPOOIEMBI, MOJIECIUPOBATH
peanbHbIe CUTyalluu Ha SI3bIKE T€OMETPHUH, HCCIIEIOBATh MOCTPOCHHBIE
MOJIENIA C HCIOJB30BAHUEM TE€OMETPUYECKUX TOHATHH U TEOpeM,
anmaparta anreOpbl, pemiarh MNPAKTHUYECKUE 3a7auyd, CBS3aHHBIE C
HAXO0XKJICHUEM T€OMETPUUECKUX BEJIIMYUNH;

UMETh MpEACTaBICHUsI 00 OCHOBHBIX 3Talax pPa3BUTHUS F€OMETPUHU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne KoaudecTBO yacoB
HaumenoBanue pa3jaeiioB JyekTpoHHbIe (HU(PPOBBIE)
n/ KoHnTpoJbHbie IIpakTHYeckue
U TeM IPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
n padoThI padoTshI
1 BBenenue B crepeoMeTpuio 23 1 3 https://resh.edu.ru/
[TapayeabHOCTD NPSMBIX U
2 IUTOCKOCTEH B 8 1 1 https://resh.edu.ru/
IIPOCTPAHCTBE
3 Bamvrioe pacrionoxetite 6 1 1 https://resh.edu.ru/
IIPSIMBIX B IPOCTPAHCTBE
IlepnieH IUKYIAPHOCTD
4 IPSAMBIX U IIJIOCKOCTEN B 25 1 3 https://resh.edu.ru/
IIPOCTPAHCTBE
Yrael 1 pacCTOSIHUS 16 1 2 https://resh.edu.ru/
MHororpaHHuKu 7 1 https://resh.edu.ru/
BekTopbl B IPOCTpaHCTBE 12 1 2 https://resh.edu.ru/
I1
8 OBTOPEHHE, o6o6meH1/v1e 1 5 2 0 https://resh.edu.ru/
cucTeMaTu3anus 3HaHUN
OBIIEE KOJIMYECTBO
102 9 13

YACOB I10 [TPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KIIACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JyekTpoHHbIe (HU(PPOBBIE)
o0pa3oBaTe/ibHbIE PeCYPChI

AHanuTryeckas
reOMEeTpUs

15

https://resh.edu.ru/

[ToBTOpEHHE,
00001IeHNE 1
cHUCTEeMaTU3alus
3HAHUM

15

https://resh.edu.ru/

O0BéM

MHOI'OrpaHHHUKa

17

https://resh.edu.ru/

Tena BpareHnus

24

https://resh.edu.ru/

ITmomraan
MIOBEPXHOCTHU H
00BEMBI KPYTJIBIX
TelN

https://resh.edu.ru/

JBrxeHus

https://resh.edu.ru/

IToBTOpEHME,
000011IEHE N
CHUCTEMaTH3aITUs
3HaAHUU

17

https://resh.edu.ru/

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102

15



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KNACC
KosnuuyectBo yacos
Ne n/m Tema ypoka Konrpoabnbie | IIpakTnuyeckue
Bcero
padoThbI padoTsbI
1 OcHoBHbIE IpaBUIIa U300paKEHUS HA PUCYHKE INIOCKOCTH, apaUIEIbHBIX 1
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsiTust crepeoMeTpun: TOUKa, IpsiMasi, JI0CKOCTh, IPOCTPAHCTBO.
2 OcHoBHbIE IpaBUIIa U300paKEHUS HA PUCYHKE IJIOCKOCTH, apaslieIbHbIX 1
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
3 [TonsiTHst: mepecekaronecs MIOCKOCTH, IEPECEKAIOINECs IpsMast U 1
IUIOCKOCTh; MOJIYIPOCTPAHCTBO
4 [TonsiTHst: mepecekaronecs MIOCKOCTH, IEPECEKaoInecs IpsaMast U 1
IUIOCKOCTB; MOJIYIPOCTPAHCTBO
5 MHororpaHHuKH, U300pa’keHue MPOCTEUIINX TPOCTPAHCTBEHHBIX (PUTYP, 1
HECYILECTBYIOLINX 00BEKTOB
6 MHororpaHHuKH, U300paXkeHNE MPOCTEUIINX TPOCTPAHCTBEHHBIX (QUTYD, 1
HECYIIECTBYIOIINX 0OHEKTOB
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEACTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUH | TIEPBHIE ClieNCcTBHS 13 HUX. CrocoObl 3a1anHus
9 NPSIMBIX U IIJIOCKOCTEH B mpocTpaHcTBe. O003HAYEHUS TPSAMBIX U 1 1
IIJIOCKOCTEMN
10 N3o00pakeHne ceueHnid MupaMu/Ibl, Ky0a U IPU3MbI, KOTOPBIE POXOISAT 1




gyepes ux péopa. M3obpakeHne nepecedeHus moIyIeHHBIX II0CKOCTEH.
PackpammBaHue noCTpOEHHBIX CEYEHNUI pa3HBIMU LIBETAMHU

N300paxeHue cedeHni nupamMuibl, Kyoa U IpU3Mbl, KOTOPBIE TPOXOJIAT

11 yepe3 ux péopa. M3o0paxxeHue nepeceyeHus moIyueHHBIX MII0CKOCTEH.
PackpammBanue NOCTPOCHHBIX CEYEHUIN PA3HBIMU LIBETaMU
N300pakeHne ceueHui nupaMuabl, Kyoa u MpU3Mbl, KOTOPbIE IPOXOAST

12 yepe3 ux péopa. M3o0paxkenne nepecedeHns MOMyICHHBIX TIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUIN PA3HBIMU LIBETaMU
N300pakeHne ceueHui mupaMuabl, Kyoa u pu3Mbl, KOTOPbIE IPOXOASAT

13 yepes ux péopa. M3obpaxeHue nepecedeHus! moay4eHHbIX IJI0CKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUM PA3HBIMU LIBETaMU

14 Meton cienoB Ui IOCTPOCHUSI CEYEHUM

15 Merton cienoB Juis mocTpoeHus ceueHuil. CBOICTBa MepeceueHu il mpsMbIX
U IJIOCKOCTEH

16 Merton cienoB Juis mocTpoeHus ceueHuil. CBOMCTBa nepeceueHuit IpsMbIX
U TUIOCKOCTEU

17 [TocTpoenue ceuenuii B mupamuie, Kyoe 1o TpéM ToukaMm Ha pEopax.
CozniaHue BBIHOCHBIX YepTeXKeH U 3alKCh 1IaroB NOCTPOEHUS

18 [TocTpoenue ceuenuii B mupamuie, Kyoe 1o TpéM Toukam Ha pEOpax.
Co3ztaHue BBIHOCHBIX YEPTEKEN U 3aIIUCh IL1arOB IOCTPOEHHUS

19 [TocTpoenue ceuenuii B mupamuie, Kyoe 1o TpéM Toukam Ha pEOpax.
CoztaHne BBIHOCHBIX YEPTEKEN U 3alMCh LIarOB NOCTPOEHHUS

20 [TocTpoenue ceuenuit B mupamue, Kyoe mo TpéM ToukaM Ha pEopax.
Co3nanne BEIHOCHBIX YEPTEXKENW U 3alIMCh 1aroB MMOCTPOEHUS

21 [ToBTOpenue nuanumerpuu: Teopema 0 MPONOPLMOHAIBHBIX OTPE3KaxX.




[Togo6ue TpeyroapHUKOB

IToBTOpenue manumerpun: Teopema MeHnenas. PacyeTsl B ceueHUsIX Ha

22
BBIHOCHBIX 4YepTexax. McTopus pa3BUTHUS INIAHUMETPUU U CTEPEOMETPUU

23 Kontponbhas pabota "Akcuomsl ctepeomerpun. CeueHus"
B3aumHoe pacnionoxeHnue npsmMeIx B IpocTpaHcTBe. CKpelrBaOIuecs

24 npsimele. [Ipyu3Haku ckpemuBarommxcs npaMbix. [lapannensasie npsiMelie B
MIPOCTPAHCTBE
TeopeMa 0 CyIIeCTBOBAHUY U €IMHCTBEHHOCTH MPSAMOM ITapaJuIEIbHON

o5 JTAHHOM TPSIMOM, MMPOXOAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U HE JISkKALIEH
Ha JaHHOU npsAMoi. Jlemma o nepeceyeHun napajieabHbIX MPSMbIX
IJIOCKOCTBIO

26 [TapayeapHOCTB TpexX NpsIMBIX. TeopeMa 0 TpEX mapayIeNIbHBIX IPSIMBIX.
TeopeMa 0 CKpemMBarOIUXCA MPSAMBIX

97 [TapannensHOe npoekTHpoBaHue. OCHOBHBIE CBOMCTBA MapaljIeIbHOTO
npoekTupoBanus. M300paxeHnue pa3HbIX GUIyp B MapayljiesIbHON NPOSKIUU

28 LlenTpanbHas NpOEKIUs. YTOI C COHAIIPABIEHHBIMU CTOPOHAMH. YTOJ
MEXAY NPSMBIMU

29 3ajaun Ha JOKAa3aTeIbCTBO U UCCIEIOBAHNE, CBSI3aHHBIE C PACIIONIOKEHUEM
MPSIMBIX B POCTPAHCTBE
[ToHsTHS: MapaIETLHOCTD NPSIMOM U TIJIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak

30 napajyieIbHOCTH NPSIMOU U TI0cKOoCcTH. CBOMCTBA MapaIeIbHOCTH IPSIMOU
Y TUIOCKOCTH

31 I'eomeTpuyeckre 3a1a4n Ha BBIYMCIICHUE U TOKA3aTeNIbCTBO, CBSI3aHHBIE C
MapaJUIEIbHOCTBIO MIPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

32 [TocTpoeHne cedeHus, TPOXOAAILEro Yepe3 JaHHYIO IPSIMYIO Ha YepPTEXKE U




MapajuIeIbHOTO APYro npsAMoi. Pacuér oTHomeHum

[TapannenpHas IpoeKLKs, IPUMEHEHHUE AJIsl TOCTPOSHUs ceueHuit Kkyda u

33 napauienenunesna. CBoicTBa napauienenumesa U npu3Mbl 1
34 [TapamnenpHble 10cKOCTH. [Ipu3HaKy napajieIbBHOCTH JBYX IIOCKOCTEM 1
35 TeopeMa 0 napayIeNbHOCTH U €JUHCTBEHHOCTH IUIOCKOCTH, IPOXOIALIEH

4yepes TOUKY, He IPUHAIJIEKALTYIO JTaHHOM IIJIOCKOCTH U CIEACTBUS U3 HEE .
36 CaolicTBa napasuieabHbIX MIOCKOCTEN: O MAPAJIIEIIbHOCTH MPSAMBIX

IIEPECEUCHMS IIPH NTEPECCYCHUH ABYX NapAJIENbHBIX IIJIOCKOCTEN TpeThen 1

CpoiicTBa napaeNnbHbIX IJIOCKOCTEN: 00 OTpe3Kax napajjielbHbIX
37 IIPSAMBIX, 3aKIOYEHHBIX MEXY MTapaJuIeIbHBIMU IUIOCKOCTSMHU; O 1

IIEPECEUECHUH NPSIMON € JBYMS NapAJLJIEIbHBIMU INIOCKOCTSIMHU
38 [ToBTropenue: Teopema ITudaropa Ha mockoctTi 1
39 [ToBTOpPEHME: TPUTOHOMETPHS MPIMOYTOJIBHOIO TPEYTOJIbHUKA 1
40 CgoiicTBa Ky0a 1 MPSMOYTOIBHOTO TapaJijIesIeue1a 1
41 Beruucnenue JUInH OTpe3KOB B KyOe U MPsIMOYTOJIbHOM HapalljieNenure/e 1
42 [lepnenauKyISIpHOCTB MPSAMOM U TUIOCKOCTH. [Tpu3Hak

NEPIEHIUKYIIPHOCTH IPSIMOM U TNIOCKOCTH 1
43 [lepnenauKyISIpHOCTB MPAMOM U TUI0CKOCTH. [Ipu3Hak

NEPNEHAUKYIISIPHOCTH IPSIMOM U TUNIOCKOCTH 1
44 Teopema 0 CyIlIeCTBOBAHUY U €IMHCTBEHHOCTH MPSIMOM, TPOXOIAIIEH

4yepe3 TOUKY ITPOCTPAHCTBA U MEPIEHUKYISIPHON K INIOCKOCTH 1
45 [110CKOCTH M IEPIEHIUKYIISIPHBIE UM IIPSIMbIE B MHOTOTpaHHHUKaX 1
46 [110CKOCTH M IEPIEHAUKYIISIPHBIE UM IIPSIMbIE B MHOTOTpaHHHUKaX 1
47 [TepnienaukynAp u HaxkynoHHas. [locTpoeHne NepneHANKyIsIpa U3 TOYKHU Ha 1

PSIMYIO




Ilepnenaukynsp u HakiIoHHaA. [locTpoeHne epneHIuKyIsipa U3 TOYKU Ha

48
IPSIMYIO

49 Teopema o TpEx nmeprneHANKYIsApax (mpsmMas 1 oOpaTHast)

50 Teopema o Tpéx nmepneHANKYIIApax (mpsmas 1 oopaTHas)

o1 VYroa Mexy CKpeluBaroMMKCS IPSIMBIMU

59 [Touck neprneHANKYISIPHBIX MPSAMBIX C IIOMOILBIO IEPIEHIUKYISIPHBIX
IUIOCKOCTER

53 OpTOroHanbHO€E MPOEKTUPOBAHUE

54 ITocTpoenue cevquHﬁ Ky0a, IpU3Mbl, IPABUJILHON MUPAMUbI C IOMOILIBIO
OpPTOTrOHAJILHOU MPOEKLINH

55 ITocTpoenue cevquHﬁ Ky0a, IpU3Mbl, IPABUIILHON MUPAMUBI C IOMOILBIO
OpPTOTOHAJILHOM MPOEKINH

56 CummeTpusi B TPOCTPAHCTBE OTHOCHUTENBHO TiockocTh. [lmockoctu
CUMMETpUN B MHOTOTpaHHUKaX

57 [Tpu3Hak neprneHIuKyJIIPHOCTH MPSIMON U TUNIOCKOCTH KaK CIIEACTBHE
CUMMETpUN

58 [TpaBriIbHBIE MHOTOIpaHHUKH. Pac4€T paccTOSHUI OT TOYKHU A0 IUIOCKOCTH

59 IIpaBunpHBIE MHOTOTPAHHUKH. Pacdu€r pacCTOSIHUI OT TOYKH J0 ITIOCKOCTH

60 CriocoObI ONYCTUTh MEPIEHAUKYIISAPBI: CAMMETpPHUS, CIIBUT TOUKHU TIO
napaJuIeIbHON NPSIMON

61 CnBur no HenapaienbHON IPSIMON, U3MEHEHUE PACCTOSTHUI

62 KonTponbhas pabota "B3anmHoe pacoyioxkeHue npsiMbIX U MII0CKOCTEN B
npocTpaHcTae”

63 [ToBTOpEHME: Yyron Mexay NpsAMbIMHU Ha IIJIOCKOCTH, TPUTOHOMETPHS B

MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMa KOCUHYCOB




64

IToBTOpEHME: YrOil MEXAY CKPELIUBAOIIMMUCS IIPSIMBIMHU B IIPOCTPAHCTBE

F€0MeTpI/ILIeCKI/IC MCTOABI BEIYUCIICHUSA yIJia MEXAY IIPAMBIMU B

05 MHOTOTpaHHHUKaX

66 JByrpanubiii yroj. CBONCTBO JUHEUHBIX YIJIOB JIBYTPAaHHOIO yIJjia

67 [TepnienaukynspHele 10ckocTH. CBOMCTBA B3aUMHO MEPIEHIUKYISPHBIX
IJIOCKOCTEN

68 IIpu3Hak NepneHauKyIIPHOCTH INIOCKOCTEN; TEOpEMa O IIPSIMOU
nepecedeHusl IByX IJI0CKOCTEN NMepHeHANKYISPHBIX TPEThEH MII0CKOCTU

69 [TpssMoyronbHbIM napasienenunes; Kyo; H3MepeHus, CBoicTBa
IPSIMOYTOJIBHOTO apajuiesenuneia

70 Teopema 0 1MaroHany NpsSMOYrOJIbHOIO MapaJlIeNICIAIIEa U CIEICTBUE U3
Heé

71 CrepeoMeTpHuuecKre U IPUKIIAJHBIE 3a]Ja4H, CBA3AHHBIE CO B3aUMHBIM
PacIoI0KEHUEM NPSAMBIX U TNIOCKOCTH

7 [ToBTOpEHME: CKpeLIMBaIOLIUECS NPSMbIE, TapajIeIbHbIE IJIOCKOCTH B
CTaH/IapTHBIX MHOTOIPaHHUKAX

73 [Tapa mapasienbHbIX IUIOCKOCTEN Ha CKPEIIUBAIOIINXCS MPSMBIX,
PacCTOsSIHUE MEX]Ty CKPELIUBAIOLIUMUCS MPSMBIMH B IPOCTHIX CUTYALUAX

74 PaccrostHre OT TOUKM 10 TNIOCKOCTH, PACCTOSIHUE OT NMPSAMOM 10 MIIOCKOCTU

75 Boruncnenue paccTOSHUNA MEXY CKPELIMBAIOIIMMUCS IPSIMbBIMH C
MOMOUIBIO NEPIEHANKYISIPHON IIIOCKOCTH

76 TpéxrpaHHslil yroi, HEpaBEHCTBA I TPEXTPaHHBIX yriaoB. Teopema
[Tudaropa, TeopeMbl KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO yria

7 DneMeHTHI ChEePUIECKO TeOMETPHH: T€OIe3MUECKIE IMHUN Ha 3emMIie

78 Konrponbnas padora "Yrisl u paccTosHus"




79 Cucrematuzanus 3HaHul "MHOTOrpaHHUK U €0 3J1€MEHTHI" 1
80 [Tupamuga. Bunsl nupamua. [IpaBunbHas nupamuia 1
81 [Tpusma. [Ipsimas u HaknoHHas npusMbl. [IpaBunsHas npusma 1
82 [Tpstmoii mapasuienenune/1, IPsIMOYTOJIbHBIN MapauieNenure]], Kyo 1
83 Brinykibie MHOTOrpaHHUKHU. Teopema Ditnepa 1
84 Brimykiibie MHOrorpannuku. Teopema Ditnepa. [IpaBunbHbie u

MOJTyNIPaBUJIbHbIE MHOTOTPAHHUKHU 1
85 KonTponbhas padota "MHororpanHuxu” 1
86 [ToHsiTHE BEKTOpaA Ha MJIOCKOCTH M B IPOCTPAHCTBE 1
87 CymMma BEKTOpOB 1
88 Pa3znocts BekTOpOB 1
89 [TpaBwiio mapauienenureaa 1
90 YMHOKEHNE BEKTOpa Ha YNCIIO 1
01 Paznosxenue BekTopa 1o 6a3ucy Tpé€x BEKTOPOB, HE JIEKAIIUX B OJHOU

TUIOCKOCTH 1
92 CkayisipHOE MTPOU3BE/ICHUE 1
93 Brrancnenue yria Mexy BEKTOpaMU B IIPOCTPAHCTBE 1
94 [Tpocreiimme 3aaun ¢ BEKTOPaMH 1
95 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1
96 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
97 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1
98 O00011IEHNE U CUCTEMATU3AaIMs 3HAHUI 1
99 O0o01IeHne U cuCTeMaTU3alus 3HaHUH 1




100 HToroBasi KOHTpONbHAs paboTa 1
101 HroroBast kKoHTpoIbHAs paboTa 1
102 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13




11 KIIACC

KoaudecTBO 4acoB

Ne n/m Tema ypoka B KoHnTpoJbHbIe IIpakTHYeckue
cero padoThbI padoThI
1 [ToBropenue Temsl "KoopauHaTel BEKTOpa Ha INIOCKOCTH U B
npocrpaHcrae” 1
2 [ToBropenue Temsl "CkassipHOE TPOU3BEAECHUE BEKTOPOB" 1
3 [ToBTrOpenue Temsl "BberunciieHne yria Mexay BEKTOpaMH B
npocrtpaHctae" 1
4 [ToBTOpEeHME TeMBbI "YpaBHEHHE MTPSAMON, TPOXOIIEH Yepes JBe
TOYKH" 1 1
5 VYpaBHEHME IJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B
OTpe3Kax 1
6 VYpaBHEHHE IIIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B
OTpe3Kax 1
BexTtopHoe npoussenenne 1
JIuHeiiHbIe HEPABEHCTBA, JIMHEWHOE MPOrPAMMHUPOBAHUE 1
JIuHeiitHbIe HEPABEHCTBA, JMHEWHOE MPOrPAMMHUPOBAHUE
10 AHanuTHuyecKnue METO/bl pacuéTa yriia Mex1y NpsSMbIMH B
MHOT'OTpaHHUKAX 1 1
1 AHanuTHuecKnue METO/bI pacuéTa yriia MeXy INIOCKOCTSMH B
MHOT'OTpaHHUKAX 1
12 ®opmysa pacCTOSHUS OT TOUKH JI0 TNIOCKOCTH B KOOPAMHATAX 1
13 HaxoxxaeHue pacCTOSHUM OT TOYKH /10 IIIOCKOCTH B Ky0e 1




HaxoxieHne pacCTOSIHUM OT TOYKH A0 IJIOCKOCTH B IIPABWIBHOU

14
UpaMue

15 KonTponbHas pabota "Ananuruueckas reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKHU

17 CeueHurst MHOTOTPAaHHUKOB: METOJI CJIEJIOB

18 CeueHHsI MHOTOTPaHHUKOB: CTaHIapTHBIC TUIOCKOCTH,
MepeCceYeHMS MPSMBIX U TUIOCKOCTEH

19 [TapannensHble NPsSMBbIE U TUIOCKOCTH: MapaJlJICIbHBIE CEYCHUS

20 [TapamiensHbIe MPSAMBIC U TUIOCKOCTH: PACUYET OTHOIICHUN

21 [TapanmnensHbIe PSMBIC U TUIOCKOCTH: YTIIBI MEXKTY
CKPEIIHBAIOIIUMUCS TIPSIMBIMHU
[lepnieHuKyNSIpHBIEC MIPSIMBIE U TUIOCKOCTH: CTaHAAPTHBIC TAPhI

22 MEPIICHIUKYJIIPHBIX TUIOCKOCTEH U TIPSIMBIX, CHMMETPUHN
MHOTOTPaHHUKOB

93 [lepnieHIuKyNSpHBIE MIPSIMBIE U TUIOCKOCTH: TEOPEMa O TPEX
MePIEeHIUKYIApax

24 [lepnieH UK yNSIpHBIEC MIPSMBIE U TUIOCKOCTH: BHIYUCIICHUS IJTUH B
MHOTOTpaHHUKAX

o5 [ToBTOpEHME: TUIOMIAAN MHOTOYTOJIEHIKOB, (DOPMYITBI TSI
Ioaaen, cooopaxeHust moa00us

26 [ToBTOpEHME: TUIONIAAN MHOTOYTOJIEHIKOB, (DOPMYIIBI JTsI
TJI0IA N, COOOPaKEHUSI TIOT00MS

97 [ToBTOpEHME: MIOMIAIN MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIs
TJI0MAIeH, COOOPaKEHUSI TIOT00MS

28 [Inoujaay ceyeHnii MHOTOrpaHHUKOB: IUIOIIAN IOBEPXHOCTEM,




pa3pe3aHus Ha 4acTH, COOOpaKEHHS OJI00Us

HJ'IOH.[&,I[I/I CceueHHI MHOTI'OI'PaHHUKOB: IIOIIA/ I HOBerHOCTeﬁ,

29 paspe3aHus Ha 4acTH, COOOpaKEHUs TOA0OHS

30 Kontponbnas padota "[loBTOpeHNE: MHOTOIPAaHHUKH, CEUCHHS
MHOTOI'PaHHUKOB"

31 O6béM Tena. O6beM IPSIMOYTOJIBHOTO TapasuieTenune1a

39 3amaun 00 yaABOCHHUH Ky0a, 0 KBaapaType Kyda; 0 TpUCEKIIUN
yriaa

33 CrepeoMeTpuuecKre 3aauu, CBI3aHHbIE C 00bEMOM
MPSIMOYTOJIBHOTO NIapaJuleenuneia

34 [IpuknanHele 3a1a4u, CBSI3aHHBIE C BBIYUCIEHUEM 00BbEMaA
MPSIMOYTOJIBHOTO TIapaJuieNenumne1a

35 O0BEM npsIMOit TPU3MBI

36 CrepeoMeTpHuuecKre 3aJJau, CBI3aHHbBIE C BHIYUCIEHUEM
00BEMOB MPSAMO TPU3MBI

37 [Ipuknannelie 3a1a4u, CBSI3aHHBIE C 00BEMOM TIPSIMON TTPU3MBI

38 Brruncnenme 00bEMOB Tel ¢ TOMOIIBIO ONPEAeIEHHOTO
uHTerpaia. O6bEM HaKIIOHHOM MPU3MBI

39 Brruucnenne 00bEMOB TEN ¢ TOMOIIBIO OTIPEIETEHHOTO
uHTerpana. O6bEM MUPaMHU/IbI

40 ®opmyna 06béMa nupamubl. OTHOIIEHHE 00BEMOB MTUPAMHUL C
00IIUM yTIIOM

41 dopmyna 00bpéma mupamuabl. OTHOIIEHHE 00HEMOB IMTUPAMHUL C
00IIUM yTIIOM

42 CrepeoMeTpuuecKre 3a7a4u, CBsI3aHHbIE ¢ 00bEMaMU HAKIIOHHOM




IIPU3MBI

43 CrepeoMeTpuuecKre 3aJauu, CBI3aHHbIE C 00bEMaMU TUPAMU/IBI

m [Ipuknagueie 3agaun 1o Teme "OOBEMBI TEN", CBA3aHHBIC C
00BEMOM HAKIIOHHOW MPU3MBI

45 [Ipuxnanueie 3anaun no teme "OOBEMBI T€N", CBA3aHHBIE C
00BEMOM MTUPAMHU/TBI

46 [Tpumenenne 00bEMOB. Brrunciienne paccTOsHUS 1O TUIOCKOCTH

47 KonTponbnas pabota "O6bEM MHOTOTpaHHUKA"

48 [unuaapudeckas TOBEPXHOCTh, 00pa3yolie HUITHHIPUICCKON
MMOBEPXHOCTHU

49 Hunmuuap. [pamoit kpyrosoi nunusap. Ilnomans noBepxHocTH
HWIMHpa

50 Konnueckast moBepXHOCTh, 00pa3yronme KOHUYECKOn
nosepxHoctu. Konyc

51 Ceuenne KOHycCa MJIOCKOCTBIO, MAapAJUIEIBbHON MIIOCKOCTH
OCHOBaHUs

59 VYceuéHnblil konyc. M300paxeHne KOHYCOB U yCEUEHHBIX
KOHYCOB

53 [Tnomaae 60KOBOI MOBEPXHOCTH | MOJTHOM MOBEPXHOCTH KOHYCA

54 [Tmomaae 60KOBOI MOBEPXHOCTH | MOJTHOM MOBEPXHOCTH KOHYCA

55 CrepeoMeTpHuuecKre 3ajaun Ha 10Ka3aTeIbCTBO U BBIUNCIICHUE,
IIOCTPOCHHUEM CEUYEHUI LIWINHPA, KOHYCa

56 CrepeoMeTpHuuecKre 3ajaun Ha 10Ka3aTeIbCTBO U BBIUNCIICHUE,
IIOCTPOCHHUEM CEUYEHUI WINHIPA, KOHYCa

57 [Ipuknagubie 3a1a4n, CBSI3aHHBIE C IIMIHHIPOM




58 [Tpuknaanble 3aa4u, CBSI3aHHbIE C [IHIMHIPOM 1
59 Cdepa u map 1
50 Ilepeceuenue cepsl 1 mapa ¢ mwiockocTero. Kacanue mapa u

cdepsl I10CKOCThI0. Bua n nzobpaxenue mapa .
61 [lepeceuenue cepsl u mapa ¢ wiockocTeio. Kacanue mapa u

cdepsl II0cKoCThI0. Bua u nzobpaxenue mapa !
62 VYpasaenune chepsl. [Ltomans chepsl u e€ qacre 1
63 CummeTpus cdepsl U 1mapa

CrepeoMeTpHuyecKre 3aJaui Ha JOKAa3aTeIbCTBO U BEIUYUCIICHHE,
64 CBsI3aHHBIE CO c(hepoil U apoM, HOCTPOCHUEM HX CEUEHUH 1

IUIOCKOCTBIO

CrepeoMeTpHuyecKre 3aJaui Ha JOKAa3aTeIbCTBO U BEIYUCIICHHE,
65 CBsI3aHHBIE CO c(hpepoil M IapoM, IOCTPOSHUEM HX CEUEHUN 1

IUIOCKOCTBIO
66 [TpuknaaHble 3a1a9u, CBSI3aHHBIE CO c(epoil U mapomM 1
67 IToBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH, BEIYUCICHHS B

OKPY>KHOCTH, CTaHJIaPTHBIE TIOA0OHS 1
68 Paznuunble KOMOMHAIIMY TEJ BpAIleHUs] © MHOTOTPAaHHUKOB 1
69 3amaun o Teme "Tena v MOBEPXHOCTH BpameHus " 1
70 3anaun o Teme "Tena M MOBEPXHOCTH BpalleHUs" 1
71 KonrtponbHast pabora "Tena 1 moBepXHOCTH BpameHus" 1
72 O6bem mummHapa. Teopema 06 00bEME MPSAMOTO MIJIUHIIPA 1
73 Brruucnenne 00bEMOB TEN ¢ TOMOIIBIO OTIPEIETEHHOTO 1

uaTerpana. O6bpEM KoOHyCca




74 [Tnomaau 60KOBOM U MOTHOM MOBEPXHOCTU KOHYCA 1
75 CrepeoMeTpuyecKre 3aauu, CBI3aHHbBIE C BHIYUCICHUEM
00BEMOB IUITUHIPA, KOHYCA 1
76 [Ipuknagueie 3agaun 1mo Teme "OOBEMBI U TUIOIIATN
MOBEpXHOCTEH Ten" 1
O0BEM 1mIapa u mapoBoro cekropa. Teopema 00 00béMe mapa.
77 [Tnomane chepsl. CTepeoMeTpuyecKue 3aauu, CBSI3aHHbIE C
BBIUHCIICHHEM 00bEMOB I11apa, IAPOBOT0 CETMEHTA U IIapOBOTO 1
CeKTopa
[Tpuknagueie 3agaun 1mo Teme "OOBEMBI TEN'", CBA3aHHBIC C
78 00BEMOM I1apa ¥ momaaso chepbl. COOTHOIICHUS MEXTY 1
TUIOLIA/IIMU MTOBEPXHOCTEN M 00bEMaMU MOTOOHBIX TE
[TogoOuebIe Tena B mpocTpancTBe. M3menenne o6béMa npu
79 nonobun. CTepeoMeTpuuecKre 3aJauu, CBSI3aHHbIE C 1
BBIYHCIICHHEM 00BbEMOB Tell U TUIONIA e TOBEPXHOCTEH
80 Kontponbnas padota "[1nomany moBepXHOCTH U 00bEMBI
KpyrJbix Ten" 1
81 JIBrxenus npoctpanctBa. OTodpaskenus. JIBxeHus u
paBeHcTBO (puryp. OOI1IHE CBOMCTBA ABMKEHUN 1
82 Bunbl nBrkeHMIT: mapaiienbHbIi epeHoc, IIEHTpaTbHAS
CUMMETPHS, 3epKaTbHAsI CHMMETPHSI, TOBOPOT BOKPYT TIPSIMOM 1
83 [IpeoOpaszoBanus nogobus. [psamas u chepa Ditnepa 1
84 I'eomeTpryeckue 3aa9n Ha IPUMEHEHUE JIBFKCHUS 1
85 KonrtponsHas padora "Bekropsl B mpocTpaHcTse" 1
86 O6o06maromiee noBTopeHue 11 moHATHI 1 METOA0B Kypca 1




reomerpun 10—11 knaccoB, cucremarusanus 3HaHUM:
"[TapayienbHOCTb NPSAMBIX U INIOCKOCTEN B IPOCTpaHCTBE"

O6o06mmatomee moBropenue 11 moHATHI U METOIOB Kypca

87 reomerpun 10-11 kiraccoB, cucremMaru3ainus 3HaHui: "BekTopsl
b

B IIpocTpaHcTBe"”
O6o6matomiee mopropenue 11 NoHATHH U METOIOB Kypca

88 reoMmerpun 10—-11 xiraccoB, cucremMaTh3anus 3HaHui: "BekTopsl

b

B IIpocTpaHcTBe"”
O6o6mmatomiee mopropenue 11 NoHATHH U METOAOB Kypca

89 reomerpun 1011 knaccos, cucremaruzanus 3Hanuii: "O6beM
MHOTOTpaHHHUKA"
O6o6mmatomniee mopropenue 11 moHsaTH U METOAOB Kypca

90 reomerpun 10—11 kiaccoB, cuctemaruzaius 3HaHui: "O0beM
MHOTOTpaHHHKA"
O6o06muaromiee nopTopeHue 11 moHATUI U METOA0B Kypca

91 reometrpuun 10-11 knaccos, cucremaruzanus 3Hanui: "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Tet"
O6o06maromniee nopTopeHue 11 nmoHATUI U METOA0B Kypca

92 reometrpun 10-11 knaccos, cucremaruszanus 3Hanui: "[lnomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Te"

93 HroroBast KOHTpOJIbHAS paboTa

94 WroroBas koHTpoJsIbHAs paboTa

95 [ToBTOpEeHME, 06001IIEHNE U CUCTEMaTU3allus 3HAHUN
Hcropus pa3ButHs cTepeoMeTpUH Kak HAYKH U €€ POJIb B

96 Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIBIOTEPHBIX

TEXHOJIOTUN




97

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

99

Hctopust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJib B
Pa3BUTHHU COBPEMEHHBIX NHKECHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

100

Hcropus pa3BUTHS CTEPEOMETPUM KAaK HAYKH U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

101

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ pOJIb B
Pa3BUTHHU COBPEMEHHBIX MHKECHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

102

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ pOJIb B
Pa3BUTUHU COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

15







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka. ['eometpus, 10 kiacc/ Mep3snsik A.I'., Homuposckuii [1.A.,
[TonskoB B.M.; mox penakuueit [Togonsckoro B.E., OGmiecTBo ¢ orpaHM4eHHOM
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp «BEHTAHA-I'PA®»; AkuinonepHoe
obmectBo «M3marenscTBo «IIpocBeiieHne»

» Maremaruka. ['eometpus, 11 kinacc/ Mep3isk A.I'., Homuposckuii JI.A.,
[TonskoB B.M.; mox penakuueit [Togonsckoro B.E., OG1iecTBo ¢ orpaHM4eHHOM
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp «BEHTAHA-I'PA®»; AkuinonepHoe
obmectBo «M3narensctBO «IIpocBeiienne»

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

1. SIpoBenko, B.A. [Toypounsie pazpadbotku no reomerpuu: 10 kinace / B.A.
Aposenko.-M.: BAKO, 2015.-304 c. - (B nmomol1iib IKOJbHOMY YUYHUTEIIO).

2. Sposenko, B.A. IToypounsie pazpadotku no reomerpuu:11 kmacc / B.A.
Aposenko.-M.: BAKO, 2015.-304 c. - (B nmomol1iib IKOJbHOMY YUYHUTEIIO).

3. KoHTposbHO-u3MepuTeabHble Matepuaibl. reomerpus. 10 kmacc/Cocet. AH.
Pypyxunn.-M.: BAKO, 2018.-112 c.

4. KoHTponbHO-U3MepUTENbHbIE MaTepualibl. reomeTpus. 11 knace/Coct. AH.
Pypyxunn.-M.: BAKO, 2018.-116 c.

5. CamocTosiTebHbIE U KOHTPOJIbHBIE pa0OTHI 10 reomeTpuu s 10-11
kiaccoB./A.N. Epmios, B.B. I'ono6opoabko. -M.: Unekca, 2019.-208 c.

6. Terpanb-koHcHeKT 1Mo reometpuu As 10 kinacca./A.W. Epmios, B.B.
INonmo6opoarko. -M.: Unekca, 2015.-112 c.

7.Terpanb-koHCcHeKT 1Mo reometpuu As 11 kinacca./A.. Epmios, B.B.

INomo6opoarko. -M.: Unekca, 2015.-112 c.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

https://resh.edu.ru/

http://eorhelp.ru/

http://www.fcior.edu.ru

http://www.school-collection.edu.ru http://www.openclass.ru/

http://powerpoint.net.ru/ http://karmanform.ucoz.ru/ www.spheres.ru
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