MMWHHCTEPCTBO ITPOCBEIIEHUS POCCUICKOU ®EJIEPALIUU
JlenaprameHT 00pa3oBaHusl U HayKu XaHThI-MaHCHIICKOTO aBTOHOMHOTO OKpyra - KOrpsl
VYnpasienue oOpa3zoBanus AaMuHucTpanuu ropoja Koransiva

MAOY "Cpennss mikosa Ne 3"

IIynkr 2.1. OcHOBHOIi 00pa3oBaTeJbLHOM
NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus

(B cOOTBETCTBUU C (peepatbHBIM rOCy1apCTBEHHBIM
o0pa3oBaTeNbHbIM CTAaHAAPTOM CPEIHETO 00IIEro
00pa3oBaHMsl, YTBEPKICHHBIM MTPUKA30M
Munnpocsenienus ot 31.05.2021 Ne 287

«O0 yTBepxeHNH (peaepanbHOro rocyIapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHapTa CPEAHEro 0OIIEro
o0pa3oBaHUs»; MpUKa3a MHUHIIPOCBEIIEHUS OT
18.05.2023 Ne 371 «O06 yTBepxkaeHuu (enepanbHOi
00pazoBaTeNbHON TPOrpaMMbl CPEAHETO O0IIEro
o0pa3oBaHus»), YTBEPKICHHON MTPUKA30M IUPEKTOpa
MAOY «Cpenanstst mikona Ne3» 0130.08.2023 Ne 420

PABOYAS [IPOTPAMMA
(ID 460021)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb»

JOKYMEHT NoarnmMcAH
QJIEKTPOHHOW MOAMUCHLIO

Ceptudukat: 3404EA8776ECI016DEBC8F692434B22C
Bnapeneu: MAPEHIOK BAYECIIAB MUXAMNOBUY
Levicteutenex: ¢ 31.05.2023 o 23.08.2024

st ooyuarommxcest 10 — 11 ximaccoB

ropoa Koraabim 2023



HOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma yueOHOT0 Kypca «Anredpa 1 Hauajia MaTeMaTHYECKOTO aHAIN3a» 0a30BOTO
ypoBHs it oOydaromuxcst 10—-11-x kiraccoB yriryOJIeHHOTO YPOBHS pa3pad0oTaHa B COOTBETCTBUU C
TpeOOBaHUSMU:

e @epnepanpHoro 3aKkoHa o1 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoii
Denepauuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «OO0 yrBepkaeHnn GpeaepaaibHOTro
roCyJapCTBEHHOTO 00pa30BaTeIbHOI0 CTaHAAPTa CPEIHEro 00IIero 00pa3oBaHusm» (C
W3MEHEHUSIMHU, BHECEHHBIMU TTpUKa30oM MuHnpocsenieHus ot 12.08.2022 Ne 732);

o mpukaza MunmnpocemieHus ot 18.05.2023 Ne 371 «O06 yTBepxkaeHUN (eaepaibHOn
00pa3oBaTeNbHOI MPOrpaMMbl CPETHETO 00IIEero 0Opa3oBaHuUsY;

e npuka3a Munnpocsemenus ot 22.03.2021 Ne 115 «O06 yrBepxxnenun [lopsinka opranuzanuu
U OCYILIECTBJICHHS 00pa30BaTeIbHON AESITEILHOCTH [0 OCHOBHBIM 00I111€00pa30BaTeIbHBIM
nporpamMMamM — 00pa30BaTeNbHBIM ITPOrpaMMaM HadaIbHOTO 0OIIET0, OCHOBHOT'O OOIIEro U
CpemHero odmiero oopasoBaHus»;

e CII2.4.3648-20 «CanuTapHO-311IEMUOJIOTHYECKUE TPEOOBAHNS K OpraHU3alusaM
BOCIHUTAHUS U 00yUEHUs, OTJbIXA U 03JOPOBIICHUS ACTEH U MOJIOJICKH», YTBEPIKICHHBIX
MOCTAHOBJICHHEM TJIABHOTO CaHUTapHOTO Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['urneHnueckrue HOpMaTUBBI U TPeOOBaHMS K 00ECIICUECHHUIO
0e301macHOCTH U (WiH) O€3BPEAHOCTH ISl YeIOBeKa (GaKTOPOB Cpeabl OOUTAHUSY,
YTBEP>K/I€HHBIX [IOCTAHOBJIEHUEM IJIABHOTO CaHUTapHOro Bpaya ot 28.01.2021 Ne 2;

e KOHIIENIIHUU Pa3BUTHUS MATEMATUYECKOT0 0OPa30BaHMs, YTBEPKIACHHON paclopsyKEHUEM
[IpaButenscTBa oT 24.12.2013 Ne 2506-p;

e Ilpuka3 MyHUIMDAIBHOIO aBTOHOMHOIO 0011e00pa3oBaTeNbHOr0 YyupexaeHus «CpenHss
obmieobpaszoBarenbHas mkoaa Ne3y «O06 yrBepxkaeHuu padouux nporpamm» ot 30.08.2023 Ne
420

e (enepanpHOl paboueit mporpamMMbl yueOHOTO Kypcea «['eomMeTpusi», KOTOPBIM BXOJUT B COCTaB
yuebHoro mpeamMeTa «MaremaTuka.

I'eomeTpus sBasieTCSI ONHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEJHEr0 00IIero o0pa3oBaHus, TaK
Kak o0ecrneuynBaeT BO3MOYKHOCTb H3Y4YEHMsI JUCHUIUIMH €CTECTBEHHO-HAyYHOW HAIpaBJIIEHHOCTH U
IPEeIMETOB T'yMaHUTapHOro 1ukia. Ilockosbky Jlornyeckoe MblluieHue, GopMupyemMoe npu U3y4yeHUn
00yYaroImuMUCs MOHATUIHHBIX OCHOB F€OMETPHUH, MIPU J0KA3aTEIbCTBE TEOPEM U MOCTPOCHUH LIETIOYKU
JIOTUYECKUX YTBEP)KIEHUHN MPHU PElIEHUU FeOMETPUUECKUX 3a/lad, YMEHUE BBIJBUTaTh U OMPOBEPIaTh
TUIOTE3bl HEMOCPEACTBEHHO HCHOJB3YIOTCS IMPHU PEIIEHUH 3a/ad eCTECTBEHHO-HAayyHOro IUKJa, B
YaCTHOCTH (PU3MUECKUX 3ajiau.

Lenb ocBOEHUS MporpamMmbl yueOHOro Kypca «I'eomeTpusi» Ha yriyOlnEHHOM ypOBHE — pa3BUTHE
MHIUBUAYAIBHBIX CIIOCOOHOCTEW OO0yJarommxcss MpU HM3YYEHUU T€OMETPUM, KaK COCTaBISIOLIEH
npenMeTHoM obnactu «MaremaTuka 1 HHQOpMaTHKay yepe3 o0ecrieueHne BO3MOXKHOCTH TPUOOpETEHUS
U UCIOJIb30BaHUs OoJiee IITyOOKMX IeOMeTPpUYECKUX 3HAHUHM U JIeHCTBUM, celu(pUUHBIX T€OMETPHUHU, U
HEOOXOJUMBIX JJISi YCIEIIHOTO MPO(ecCHOHATBHOTO 00pa30BaHUs, CBSI3aHHOTO C HCIIOJIb30BaHHEM
MaTEMaTHKHU.

[IpropuTeTHBIMU 3aJjayaMHd Kypca TE€OMETpPUH Ha YriayOJIEHHOM YpOBHE, PAaCIIUpPSIOMIMMH U
YCUJIMBAIOIKMMU Kypc 6a30BOr0 YpOBHS, SIBISIOTCS:



paciipeHue MpeICTaBICHUs] O FeOMETPUU KaK 4acTH MHUPOBOH KylbTypbl M (popMHpOBaHUE
OCO3HAaHUs B3aMMOCBS3M T€OMETPUH C OKPYXKAIOIIUM MHPOM;

dbopMHpOBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QHUrypax Kak O BaXHEHIINX
MaTEMaTHYECKUX MOJEISX, O3BOJIAIOIMX OMKMCBIBATh U U3y4YaTh Pa3HbIC SBJICHUS OKPYXKAIOLIEr0 MUpa,
3HaHUe MOHATUIHHOIO anmnapara 1o paszeny «CrtepeoMerpus» yueOHOro Kypca reoMeTpuu;

(dbopmMHupoBaHUE YMEHHS BJaJleTh OCHOBHBIMHU IMOHSATHSAMHU O MPOCTPAHCTBEHHBIX (UTypax U HX
OCHOBHBIMH CBOWMCTBaMH, 3HaHUE TeopeM, (OpMYyd U yMEHHE WX MPUMEHSATh, YMEHHUS [IOKa3bIBaTh
TEOpEeMbI U HaXOAUTh HECTaHIapTHBIE CIIOCOOBI PELICHUs 3a/1ay;

(dbopMHpOBaHKE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOAEIAX U B PealbHOM MUPE MHOTOTPaHHUKHU
U TeJla BpallleHusl, KOHCTPYHPOBATh FEOMETPUUECKUE MOJIETIH;

(dbopmMHpOBaHHE TMOHWMAHHS BO3MOXXHOCTH aKCHOMAaTHYECKOTO IOCTPOCHUS MaTeMaTHYEeCKUX
TeopHii, GopMUpOBaHHE IOHUMAHUS POJIM AKCUOMATHKH IIPH IIPOBEIACHNUHN PACCYKICHHI;

(dbopMHpOBaHHE YMEHUS BIIQJIETh METOAAMU JI0KA3aTEJIbCTB M AJTOPUTMOB PELICHUS, YMEHUS UX
IIPUMEHSTh, IPOBOANUTDH JOKA3aTENIbHbIE PACCY)XJIEHUS B XOJE PEILICHUS CTEPEOMETPUUECKUX 3a7ad U
3aJ1a4 ¢ MPaAKTUYECKUM COJIep KaHueM, OPMUPOBAHUE MIPEACTABIECHUS O HEOOXOIMMOCTH 10Ka3aTEIbCTB
pu 000CHOBaHMM MAaTEMaTHYECKUX YTBEP)KICHHHM M POJIM aKCMOMATHKHU B MPOBEICHUM JEIYKTHBHBIX
paccykJIeHUH;

pa3BUTHE U COBEPIIEHCTBOBAHUE NHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00yyarouxcs,
[I03HABATEIbHONM AKTUBHOCTH, HCCJIENOBATEIbCKUX YMEHUMN, KPUTUYHOCTH MBIIIJICHUS, MHTEpeca K
U3Y4YECHHIO T€OMETPHH;

¢dopmupoBaHue GyHKIMOHATIBHON IPAMOTHOCTH, PEJIEBAHTHOM T'€OMETPUN: YMEHUS pacliO3HaBaTh
IIPOSIBJIEHUSI TEOMETPUUECKUX IIOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHbIX IKU3HEHHBIX
CHUTyallUsX H TpPU M3YyYCHHH JPYIHMX Y4eOHBIX TMPEIMETOB, TPOSBICHHUS 33aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJAEIUPOBAaHUS DPEANBHBIX CHUTyalUid, HMCCIEAOBAaHUSA IOCTPOCHHBIX MOJEIEH,
MHTEPIIPETALMH [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU COJIEpKATEJIbHBIMU JIMHUSAMU ydyeOHoro kypca «l'eomerpusi» B 10-11 kmaccax
ABISIIOTCA: «IIpsIMBbIE M INTOCKOCTH B ITPOCTPAHCTBE, «MHOrOorpaHHuKn», «Tena BpameHus», «BeKkTopbl
1 KOOPAMHATHI B IPOCTPAHCTBEY, «JIBUKEHMS B IPOCTPAHCTBE.

CohopmymupoBannoe Bo DPI'OC COO TpeboBaHME «yMETh ONEPUPOBATH HOHATHUAMUY,
peNeBaHTHBIMU T€OMETPUM Ha yriayO0néHHOM ypoBHe oOyuenust B 10—11 kiaccax, OTHOCUTCS KO BCEM
COJIEpKaTENIbHBIM JIMHUAM y4eOHOro Kypca, a pOpMUPOBAaHUE JIOTUYECKUX YMEHUHN pacrlpesienaeTcs He
TOJIBKO M0 COAEP)KAaTeNbHBIM JIMHUSAM, HO M 10 rojgam oOydeHus. ConepxaHue oOpa3oBaHMUS,
COOTBETCTBYIOIIlEE MpPEIMETHBIM pe3yibTrataM ocBoeHuss dexepanpHoil paboueil mporpammsl,
pacnpeieiéHHBIM 0 rojilaM o0yueHus, CTPYKTYPUPOBAaHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHLIMIIHAIBHBIM BOIIPOCaM 00yvarouifecst 00panaiuch HEOJTHOKPaTHO. DTO MO3BOJISIET OPraHU30BaTh
OBJIAZICHUE TE€OMETPUUYECKUMHU MOHATHSAMM UM HABBIKAMHU IIOCJIEJOBATEIBHO M IIOCTYNATEIbHO, C
COOJIFOJICHMEM MPHUHIUMA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHMSA BKJIOYATh B OOILIYI0 CUCTEMY
TreOMETPUUYECKUX MpeICTaBICHUN oOyJarolmmxcs, pacmmpsis Hu yroyossas e€, oOpasys NpodHbIE
MHO>KE€CTBEHHBIE CBS3H.

[lepexos K U3y4EeHUIO T€OMETPUHU Ha YIITyOJEHHOM YPOBHE M03BOJISET:

co3maTh  ycnoBus Juid  guddepeHIManud  00y4eHHus, IOCTPOCHHUS  MHIMBUAYATbHBIX
o0pa3oBaTeNbHBIX MNpPOTrpamMM, OOECHEeUUTh YIIIyOJIEHHOE H3Y4YEHHE T€OMETPUU KakK COCTaBJISIOLIEH
yueOHoro npeamera «MareMaTuka;

MOJIFOTOBUTH O0YYAIOIIUXCS K MPOJIOJDKEHUIO N3YUEHHsI MaTeMaTUKH ¢ Y4€TOM BblOOpa Oyay1ueit
npodeccun, odbecreurnBas IPeeMCTBEHHOCTh MKy OOIIUM U MPO(hecCHOHATBEHBIM 00pa30BaHHEM.



Ha u3ydenne yue6HOTO Kypca «I'eomeTpusi» Ha yrimyOsi€éHHOM ypoBHE oTBoauTCs 204 daca: B 10
knacce — 102 gaca (3 gaca B Henenio), B 11 kmacce — 102 gaca (3 gaca B Hezemio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBoO. [loHATne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemnBaromuxcs npsaMbiX. [lapanenbHOCTs IpSIMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajulebHbIE NPsMbIE B IIPOCTPAHCTBE, NApauUIEIbHOCTh TPEX
OPSAMBIX, ApPAUICIBHOCTh NPAMOM M IUIOcKOoCcTH. [lapamiensHOe UM LEHTpaJIbHOE
POEKTHPOBaHUE, n3oopakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIBHOTO MMPOSKTUPOBAHHMSL.
N300pakeHue Gpuryp B napauiesibHOM MPOEKIMU. YTJIbl C COHAIPABICHHBIMU CTOPOHAMM, YTOJI
MEXy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH: NapauleabHbIE INIOCKOCTH,
CBOICTBa MapaienbHbIX II0cKoCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbl HA IIOCKOCTH:
TETpa’aAp, NapaJICNIENUIE], TIOCTPOCHUE CEYEHU M.

[lepneHOAUKYIApPHOCTS NOPSAMOM M IUIOCKOCTH: IEPIEHIUKYJSPHBIE TpPAMBIE B
IIPOCTPAHCTBE, MpsAMbIE NapaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPNEHAUKYIIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON IUIOCKOCTH.
OproroHanbHOe NpoeKkTupoBaHue. llepneHAuKyasp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMsS (UIyphl Ha IIOCKOCTb.
[TepnieHIUKYIAPHOCTD IUIOCKOCTEW: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TpEX MEPHEHAUKYIAPAX.

Yrabl B IPOCTPAHCTBE: YTOJ MEXAY MPSIMOM U IJIOCKOCTBIO, IBYTPAHHBIN yroJ, IMHEHHbBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buibl MHOTOTpaHHUKOB, pa3BEPTKa MHOTOrpaHHuKa. [Ipusma: n-yronapHas npusma, npsmas
U HakJIOHHas TMpuU3Mbl, OOKOBas U TOJHas TMOBEpPXHOCTh npusMel. [lapamienenunen,
NPSMOYTOJIBHBIA MapajulelIeNIiNe]l W ero coWcrBa. KparTdailume Dyt Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. IlpoctpanctBennass teopema Iludaropa. IMupamuaa: n-
yrojibHasi IUpaMuia, NpaBuibHasg U yceu€HHast nmupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
MpaBUIBLHON Nupamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUIIbHAs
NUpaMu/Jia, MpaBUIIbHAS TPEYTOJIbHASI TUPaMK/JIa U NTPaBUIIbHBIN TeTpadp, KyO. [Ipencrasnenue o
IIPaBUJIbHBIX MHOTOTPAHHUKAX: OKTa’AP, AOJEKAd P U UKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MIOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI PU3MBI, IIJIOIIA{b OCHOBAaHHM, TEOpeMa 0 OOKOBO
MOBEPXHOCTU NpsiMOM mpusMbl. [lnomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOMN
MApaMUJbl, TEOPEMA O TUIOIAAN YCEUYEHHON TUPaMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPAaHHUKE: CHMMETpHUS MapajlieNeNuIena, CUMMETpUs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUIIBHON TUPaAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIIPABIIEHHBIE W IIPOTUBOIIOJIOKHO HAIIPaBICHHBIE BEKTOpbl. PaBeHCTBO



BEKTOPOB. JICHCTBHUS C BEKTOpPAMHU: CIOKEHHWE W BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)KEHHE BEKTOPA Ha uncio. CBONCTBA c0KeHU BEKTOpOB. CBOICTBA YMHOXKEHUS
BEKTOpa Ha 4uciIo. [IonsAaTHEe KOMIUTaHApHBIE BEKTOPHI. I [pM3HaK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IoKEHUMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsamoyronbHas cuctema koopauHaT B npocrpancTse. Koopaunats! Bekropa. CBA3b
MEXJly KOOpJMHATaMM BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MeXIy Bekropamu. CkanspHOe
IIPOU3BEICHUE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, 00pa3yromire nopepxHocteil. Tena BpamieHus: HUIMHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3aumnHoe pacnonoxenue cepsl U MIOCKOCTH, KacaTelbHasl MIIOCKOCTh K cdepe.
N300pakeHue Tes BpaleHus Ha TIIOCKOCTH. Pa3BépTka umnmuapa u konyca. Cummerpus chepbl
U 11apa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajuienenunena u ciueactsuss u3 He€. OOBEM HpsIMONM M HAKJIOHHON MPHU3MBI, LWIHHIPA,
nupaMuibl 1 KoHyca. OObEM 11apa v apoBOTr0 CETMEHTA.

KomOunanmu Tten BpameHuss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHAP,
omucaHHas okoyo ImHApa. [lepeceuenne cdepsl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl IOCKOCTHIO. [IoHATHE MHOTOTpaHHHUKA, OTUCAHHOTO OKOJIO cpephl, chepbl, BIUCAHHOU B
MHOTOTPAaHHHK WJIH TEJIO BPAILICHHS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, IUiomanas cdepsl u e€ dacteid. [lomobue B
npoctpanctBe. OrHomieHue 00BEMOB, IIIOIMIAZEH MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue monobus, romoTerus. PelneHue 3amady Ha IUIOCKOCTH C HCIOJIB30BaHHUEM
CTEePEOMETPUUECKUX METOJIOB.

[ToctpoeHne ce4eHW MHOTOTPAHHHKOB W TEJ BpAICHUS: CEYECHUS IWIMHApA
(mapaymienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (mapajyiesibHble OCHOBAaHHUIO M
POXOJALINE Yepe3 BEepIIMHY), CEYEHMs 11apa, METOAbl MOCTPOCHUSI CEUCHHM: METOJ CJIEI0B,
METO/1 BHYTPEHHETO IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMu. BekTopHOE yMHOXEHUE BEKTOPOB.
CpoiicTBa BeKkTOpHOro yMHOXeHHs. IIpsMoyronbHas cucremMa KOOPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnosxenue BekTopa no 6asucy. KoopauHaTHO-BEKTOPHBIM METOJ MpH
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBHKeHHUS B MPOCTPAHCTBE

JBmwxkenuss npoctpanctBa. OrtoOpakeHus. J[BmkeHus u paseHcTBO ¢uryp. OOmme
CBOICTBa JBIKEHUU. BHIBI ABMKEHUN: MapalsieNbHBIA TMEPEHOC, IIEHTpalIbHAs CHUMMETPHS,
3epKajbHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus noxpodus. [Ipsmas u chepa
Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSAA YYEBHOI'O KYPCA «I'EOMETPHUS»
(YIJIYBJEHHBINH YPOBEHDB) HA YPOBHE CPEJHETO OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMU O00YUAIOMIETOCs KaK aKTUBHOTO U OTBETCTBECHHOTO
YJIEHa POCCHMCKOTO OOIIECTBA, MPEJACTaBICHHE O MATEMaTHYECKUX OCHOBax (HYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHHUM, MPOIEAYP TPaXKTAHCKOTO OO0IIecTBa (BBIOOPHI, OMPOCHI U JIPYroe),
yMEHHE B3aWMOJICHCTBOBATh C COIMAIBLHBIMH HWHCTUTYTAMH B COOTBETCTBHHM C UX (GYHKIUIMH H
Ha3HAUYCHHCM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOPMHUPOBAHHOCTh POCCUUCKOW TPAKIAHCKOW HMIACHTHYHOCTH, YBaXEHUS K MPOLUIOMY H
HACTOSIIEMY POCCHUUCKON MaTEeMAaTUKH, LEHHOCTHOE OTHOUICHHE K JIOCTHXKEHHUSIM POCCHUHUCKUX
MAaTEMaTUKOB M POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, MCIOJb30BAHUE ATUX JOCTHKEHUW B JAPYIHUX
HayKaX, TEXHOJIOTHSIX, cepax SKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAaHHE JYXOBHBIX ILIEHHOCTEH POCCHIICKOr0 Hapoja, cOpMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHUS, ITHYECKOTO MOBEJICHNUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUN HAYKU U
JESATEILHOCTIO YIEHOT0, OCO3HAHUE JIMYHOTO BKJIAJIa B TIOCTPOSHUE YCTOMYUBOTO OYIyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

3CTETUYECKOE OTHOILIEHHWE K MHPY, BKIIIOYAsl ICTETUKY MAaT€MAaTHUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJla4, PCEHICHHWH, pPACCYKICHHH, BOCIPUUMYHBOCTh K MAaTEMaTHYCCKHUM acCIeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusznyeckoe BocIUTAHUE:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHYeCKHe 3HAHHS B MHTEpecax 3J0pOBOTO U
0e3omacHOrO 00pasa XKM3HHU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBHIO (3I0POBOE MHUTAHHE,
cOanaHCUpPOBAaHHBIA PEKUM 3aHATUH M OTHAbIXA, peryisipHas (u3nueckas aKTHUBHOCTB), (pu3nueckoe
COBEPILIEHCTBOBAHUE MPHU 3aHATUSAX CIOPTUBHO-03JOPOBUTEIBHOMN JESTENBHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYAY, OCO3HAaHHUE IIEHHOCTH TPYIOJIOOHS, MHTEPEC K pPa3IudHbIM chepam
PO ECCUOHAIBHON JIEATETLHOCTH, CBSI3aHHBIM C MAaTEMAaTHKONW W €€ TPWIOKEHUSIMU, YMEHUE
COBEpIIaTh OCO3HAHHBINM BBHIOOP Oymyiell mpodeccuu U peanu30BBIBATH COOCTBEHHBIE >KU3HEHHBIE
IJIaHbI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa30BaHHMIO U CaMOOOpa3oBaHHUIO Ha
MPOTSDKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUU MPAKTUYECKUX 3a1ad
MaTeMaTU4eCKOW HaNpaBJIE€HHOCTH;

7) 3K0J0rMYeCKOe BOCIIUTAHME:

cOPMUPOBAHHOCTh ~ JKOJIOTUYECKOM  KYyJAbTYpPhl, TOHHUMAaHHE  BIUSHUA  COIHAIBHO-
SKOHOMHUYECKHX MPOIIECCOB HA COCTOSTHUE MPUPOIHOMN U COIMATBLHOM Cpeibl, 0CO3HAHUE TI100aTBEHOTO
XapakTepa HKOJOTHYECKUX TPOOJIEM, OpUEHTalMs Ha MPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHHWHK IS
pelIeHus 3a1a4 B 00JIaCTH OKPYXKAIOIEH Cpeibl, MIaHUPOBAHUE TTOCTYIIKOB U OIIEHKH WX BO3MOYKHBIX
MOCJIE/ICTBUH J1JIs1 OKPY>KAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKH W OOIIECTBEHHOH MPaKTUKH, MOHMMAaHHE MaTEeMaTHUYeCKOW HayKH Kak chepbl 4eloBe4YeCKOU
NEeSATEIbHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTH JUJISl Pa3BUTHUS LIUBWIM3ALMU, OBIAJCHUE S3BIKOM



MaTeMaTHKH 1 MaTeMaTHYECKOM Ky.TIBTypOﬁ KaK Cp€aACTBOM IMO3HAHHUA MHPA, TOTOBHOCTDH OCYIICCTBIIATH
MPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbHOCTL HHANBUAYAJIbHO U B I'PYIIIC.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIC NMPU3HAKU MaTEMaTHUYECKUX OOBEKTOB, MOHSATHH,
OTHOIICHUH MEXAYy TOHATUAMHU, (OPMYIUPOBATh OMNPEICICHUS MOHSATHHM, YCTaHAaBIUBATh
CYLIECTBEHHBI MpPHU3HAK KJIAacCU(UKALUM, OCHOBAaHUS Ui OOOOIICHHUS WM CpaBHEHUS, KPUTEPUU
MIPOBOJMMOI0 aHAIU3a;

BOCIPUHUMATH, (OPMYITUPOBATH U MPeoOpa3oBBIBATE CYKICHHUS: YTBEPAUTEIbHBIC U
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOpEUHs B hakTax, JaHHbBIX,
HAOJIIOJICHUSAX W YTBEPXKICHUSAX, TMPEIararb KPUTEPHUU IS BBISIBJICHHS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYU;

JienaTh BBIBOJBI C KCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKJIIOU€HHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEILHO JIOKA3aTEIbCTBA MAaTEMAaTUUYECKUX YTBEPXKICHHUM (IIpSMBIE U OT
MIPOTUBHOTO), BBICTPAMBATh apTyYMEHTAIIMIO, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpaTh crmoco0 pemieHus y4eOHO# 3ajauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB PEIICHMS,
BBIOMpaTh HaHOO0JIeE TIOIXOSAIINN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciienoBare/ibCKMe 1eHCTBUA:

HCIIOJIb30BaTh BOMPOCHl KaK MCCIENIOBATEIbCKUIT HMHCTPYMEHT MO3HAaHUA, (OPMYIHPOBATH
BOMPOCHI, PUKCUPYIOLINE TPOTUBOPEUHE, TPOOIIEMY, yCTaHABIMBATh HCKOMOE U JJaHHOE, (POPMUPOBATH
TUIIOTE3Y, apI'YMEHTHUPOBATH CBOIO MO3UIIHIO, MHEHUE;

MPOBOJUTh CAMOCTOATENIBHO CIUIAHUPOBAHHBIA AKCHEPUMEHT, UCCIEOBAHUE MO YCTAHOBICHHUIO
O0COOCHHOCTEW MaTeMaTHUeCKOTO OOBEKTa, SBJICHHs, MPOIECCa, BBISBICHUIO 3aBHCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMU;

CaMOCTOATENbHO (OPMYITUpOBaTh OOOOIIEHUST W BHIBOABI IO pe3yjbTaTaM IPOBEIEHHOTO
HaOIIOJICHUs, WCCIICIOBAHUs, OILIEHUBATh JOCTOBEPHOCThH IOJYyYEHHBIX PE3YJbTaTOB, BBIBOJIOB M
0000I1IeHHI;

MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOLECCA, a TAK)KE BBIABUTATh MPEIINOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH AePUIUTH WHGOpMAIMU, JAaHHBIX, HEOOXOJWMBIX ISl OTBETa Ha BOMPOC U JUIS
pelieHus 3a1a4u;

BBIOMPATh MH(DOPMAITHIO U3 UCTOYHUKOB PA3INIHBIX TUIIOB, aHAIM3UPOBATh, CHCTEMATHU3UPOBATH
Y UHTEPIPETHPOBATh MH(POPMAITHIO PA3IMIHBIX BUJIOB U (DOPM MPEICTABIICHNUS,

CTPYKTYypUpOBaTh HMH(OPMAIINIO, MPEACTABIATh €€ B pa3iIHuHbIX (hopMax, WITIOCTPUPOBATH
rpapuyuecKy;

OIICHUBATh HAJEKHOCTh MHPOPMAIIHH IO CAMOCTOSITEIIbHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHbIE YyHUBEpPCaJIbHbIC Y4eOHbIE 1eliCTBUA
OO0menue:



BOCIPUHUMATH U (HOPMYIUPOBATH CY)KJIEHUSI B COOTBETCTBHH C YCIOBUSIMU U LIETSIMU OOILIEHUS,
SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS] B YCTHBIX U NMUCBMEHHBIX TEKCTaxX, /aBaTh
MOSICHEHUS 110 X0y PEIICHUS 3a/1a4yi, KOMMEHTHPOBATh MOJIYUeHHBINA PE3yIIbTaT;

B X0/ie 00CYXICHHUS 33]]aBaTh BOIIPOCHI T10 CYIIECTBY 00CYkK/1aeMOil TeMbl, MPOOJIEMBbI, pelaeMoit
3a/layM, BBICKA3bIBaTh MWJICH, HAlIEJICHHbIC HAa TOUCK PEIICHHUS, COIMOCTaBISATh CBOU CYXICHHS C
CYXJCHHSIMH JPYTHX YYaCTHHUKOB JHAllOTa, OOHAPYKMBATh pA3JIMYUE U CXOACTBO TO3WIIHHA, B
KOPPEKTHOH opMme GopMyTupoBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJICTaBIATh PEe3YyNbTaThl pEHIeHHs] 3aJayd, OSKCIEpUMEHTa, WCCIEI0BaHus, IIPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (PopMar BBICTYIUIEHHS C y4€TOM 3ajqad Mpe3eHTallMd U OCOOEHHOCTEH
ayJIuTOPHH.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

Camoopranuszaums:

COCTaBJIATH IIJIaH, AITOPUTM PEIICHUS 3a/1a49H, BRIOUPATh CIIOCO0 PEHICHUS ¢ YIETOM UMEIOIITUXCS
peCypcoB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BapHAHTHI PEIICHUH C
y4€TOM HOBOI MH(OPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh HABBIKAMU IT03HABATEIHLHOW pEeQIIEKCHH KaK OCO3HAHHS COBEPIIACMBIX JICHCTBHHA U
MBICJIUTEIIBHBIX TPOIIECCOB, UX PE3YJIbTaTOB, BIAJETh CIOCOOAMHU CAMOIPOBEPKU, CAMOKOHTPOJIS
mpolecca v pe3ysibTaTa pelieHusi MaTeMaTH4eCKON 3a1auH;

MpEeIBUIIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTh MpPU pPEIICHWU 3a/Ja4d, BHOCHUTH
KOPPEKTHBBI B JIESATCIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JAHHBIX, HAWJICHHBIX OINUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yjIbTaTa IeJU U YCIOBHIM, OOBSICHATH MPUUUHBI JOCTHKCHUS WU
HEJOCTHKECHUSI PE3ybTaTOB JEATEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHAas1 1eSITeJILHOCTD:

MMOHUMATh U UCTIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW ¥ MHANBUyaIbHON paObOTHI TPH PEIICHUN
y4eOHBIX 3a/1a4, TPUHUMATH I1e]Ib COBMECTHOU JeSTeNbHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHON
paboThl, pacnpenensiTh BUIbI pabOT, JOTOBapHBAThCS, OOCYXAAaTh MPOILIECC U PE3yNbTaT pPadOTHI,
00001aTh MHEHHST HECKOJIBKHUX JIIOAEH;

Y4acTBOBATh B IPYIIOBHIX opMax paboThl (00CYKIeHUsI, 0OOMEH MHEHUN, «<MO3TOBBIC IITYPMBI»
U MHbBIE), BBITIOIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHUS C IPYTHUMH YICHAMU
KOMaH/Ibl, OIEHUBATh KAY€CTBO CBOETO BKJIaJla B OOIIHI MPOIYKT MO KPUTEPHUIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBUA.

INPEAMETHBIE PE3YJIBTATbBI

K koniy 10 kaacca oOyyaromuiicss HAy4uTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU IOHATHUSMH CTEPEOMETPUU MPH pPEUIeHWH 3a1ad U
MIPOBEJICHUN MaTeMaTHYECKUX PaCCYXICHUM;

® IIPUMEHATh AKCMOMBI CTEPEOMETPUM M CIEACTBUS U3 HUX IPU PEIICHUU T'€OMETPUUYECKUX
3ajady;

e KJjaccu(UIUPOBATh B3aMMHOE PACIOJIOKEHUE TPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;



CBOOOJHO OIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C YIJIaMM B MPOCTPAHCTBE: MEXIY
MPSIMBIMH B TIPOCTPAHCTBE, MEX/TY MPSIMOU U IJIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MOHSATHIMH, CBSI3aHHBIMH C MHOTOTDAaHHUKAMU;

CBOOOJHO pacIlio3HaBaTb OCHOBHBIE BHUIBl MHOTOIPAaHHMKOB (TpU3Ma, MHpaMHIA,
PSIMOYTOJIBHBIN TapauIeIeuIe/, Ky0);

KJIACCU(UIIUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS /ISl KJacCH(PUKAIIY;

CBOOOTHO ONIEpUPOBATH MOHSATHIMH, CBA3aHHBIMU C CEYEHUEM MHOTOI'PaHHHUKOB IJIOCKOCTHIO;
BBIMOJIHATH TapajuleIbHOE, LEHTPAIbHOE W OPTOTOHAJIBHOE NPOEKTHpOBaHHE (UTYp Ha
TUIOCKOCTB, BBITOJHATH N300paskeHus! (pUryp Ha MIIOCKOCTH;

CTPOUTH CEYCHHS MHOTOTPAHHUKOB pa3IMYHBIMH METOJAMH, BBIIOJHATH (BBIHOCHBIC)
TUTOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHUTYp: BH] CBEpXY, COOKY, CHU3Y;
BBIUUCIIATH TUIOIIA M TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIPU3Ma, TUPAMHJIA), TEOMETPUIECKUX
TeJ ¢ MpUMEeHEeHueM (hopmyi;

CBOOOJHO OTIEPHPOBATH MOHATUSMHU: CHMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTh
CUMMETPUH, IIEHTP, OCh ¥ IIOCKOCTh CUMMETPHUHU (UTYPBI;

CBOOOJHO ONEpPUPOBATh IMOHATHUSMH, COOTBETCTBYIOUIMMH BEKTOpPaM W KOOpAHMHATaM B
MIPOCTPAHCTBE;

BBINOJIHATH JICHCTBHSI HAJI BEKTOPAMH,

pemarh 3aJadyd  Ha JIOKA3aTENIbCTBO MAaTEMaTHYECKUX OTHOIICHWH ¥ HAXOXKICHHE
TEOMETPUUCCKUX BEIMYHMH, TIPUMEHSSI U3BECTHBIC METOJbI TIPU PEIICHUN MaTeMaTHYCCKUX
3aJ1a4 TIOBBIIIEHHOTO ¥ BRICOKOTO YPOBHS CJIOXHOCTH,

NPUMEHSTh TPOCTEHIUE MPOrPAMMHBIC CPEICTBA M JJICKTPOHHO-KOMMYHUKAIMOHHBIC
CHCTEMBI IIPY PEIICHUU CTEPEOMETPHUCCKUX 3a/1a4;

W3BJICKATh, MPEOOPA30BBIBATE U HMHTEPIPETUPOBATh WH(POPMALHUIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTeKaxX U pUCYHKaX;

IPUMEHATH TOJIyYCHHbIC 3HAHMSA Ha TNpaKTUKE: CPAaBHUBATh U aHATU3UPOBATh pealibHbIE
CUTYyallld, MPUMEHSATh M3YYCHHBIC TOHSATHS B TPOIECCE MOWCKA PEIICHUS MaTeMaTHYEeCKH
cOpMyYIHPOBaHHOW MPOOJIEMBI, MOJICTUPOBATh peallbHbIC CUTYAIlMH Ha SI3BIKE TEOMETPHH,
HCCIIeI0BaTh MOCTPOEHHBIE MOJIENIU C MCIIOJIb30BAaHUEM M€OMETPUUECKHUX TIOHATHH U TEOpeM,
ammapara anreOpbl, penarh MpPaKTHYEeCKUWe 3a/lauyd, CBsS3aHHbIE C HaXOXJIEHUEM
re€OMETPHUECKUX BEIHUYMH;

UMETh TpEeACTaBICHUsI 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUM KaK COCTAaBHOW 4YacTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniry 11 kaacca o0ydaromuiicss HAy4YnUTCS:

CBO6OI[H0 ONneprupoBaTh IMOHATHUAMHU, CBA3AHHBIMH C HHHHHHqueCKOﬁ, KOHUYECKOW |
cepuueckoil MOBEpXHOCTAMHU, OOBACHATH CIIOCOOBI MOJTyUEHHUS,;

OIICPHUPOBATH MMOHATHUAMU, CBA3AHHBIMU C TCJIaMU BpalllCHUA: HUIUHAPOM, KOHYCOM, C(l)@pOfI
U 11apoM;

pacrno3HaBaTh Tejla BpalleHus (IWIMHIpP, KOHYC, chepa M Iap) U OOBSCHITH CIIOCOOBI
IOJIyYEHUS TEJl BPAILEHUS;

KJIacCU()UIPOBATh B3aUMHOE PACHOJIOKEHHUE CHEPBI U INIOCKOCTH;

BBIYUCIIATE BCJIMUYUHBI 3JICMCHTOB MHOI'OI'PAaHHUKOB M TCJI BpalllCHUA, 00BEMEI U Iomaiaun
MIOBEPXHOCTE MHOTOIPAaHHUKOB M TEJI BPALLEHHS, T€OMETPUUECKUX TE€l C NPUMEHEHHEM

dopmyu;



CBOOOJHO ONEpUPOBATh MOHATHAMM, CBS3aHHBIMH C KOMOHMHALMSMHU TeJ BpalCHUS U
MHOTOTPaHHUKOB: MHOTOI'PAHHHK, BIUCAHHBIN B chepy U ONMUCAHHBIA OKOJIO cepshl, chepa,
BITMCaHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILICHHS,;

BBIYUCIISATH COOTHOIICHHSI MEXKAY TUIOIIAIIMU TOBEPXHOCTEH U 00bEMaMu MOI0OHBIX T,
n300paxaTh u3ydaeMble (UTYpPbI, BBHIIOIHATH (BBIHOCHBIC) MJIOCKHE YEPTEKU U3 PUCYHKOB
MIPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHUSI TEJ BPALCHHUS;
U3BJIEKAaTh, MHTEPIPETUPOBATH M MPeoOpa30BbIBaTh MH(MOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaxX U pUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATH OIEpalK HaJl BEKTOPaMU;

3aJ1aBaTh IUIOCKOCTh YPABHEHUEM B IEKapTOBOM CHCTEME KOOpMHAT;

pemaTh TeOMETPUYECKHE 33/1a4l Ha BBIYMCICHUE YTJIOB MEXKAY MPSIMBIMH M IUIOCKOCTSIMH,
BBIUHCJICHHE PACCTOSIHUI OT TOYKU /0 IJIOCKOCTH, B II€JIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJIUHATHOT'O METO/Ia IIPU PELICHUHY;

CcBOOOJHO OINEpPUPOBATH MOHITHUSIMH, CBS3aHHBIMU C JIBHJKEHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JBUKECHMUIA;

BBITIOJTHATH U300paKeHUsI MHOTOTPAHHUKOB U TeJl BPAILlEHUs MPHU MapaieIbHOM TepeHoce,
LEHTPAIbHOM CHUMMETPHUM, 3€PKAJIBHONM CHUMMETPUHM, IIPH IIOBOPOTE BOKPYI MPSAMOH,
peoOpa3oBaHus MOI00HS;

CTPOUTH CEYEHHS] MHOIOI'PAaHHUKOB M TE€J BpAIICHMS: CEYEHHUS LMIUHApA (MapajjiesIbHO U
MEPIEHIUKYJIIPHO OCH), CEYEHHs KOHYyca (MapajiedbHble OCHOBAHUIO U IMPOXOSIINE Yepe3
BEpILKHY), CEUCHHUS 11apa;

UCIOJIb30BaTh METOJAbl IIOCTPOEHMSI CEYEHUH: METOJA CIEJ0B, METOJ BHYTPEHHEIrO
MIPOEKTUPOBAHHUSI, METO]T IEPEHOCA CEKYIIEeH MI0CKOCTH;

JIOKa3bIBaTh TEOMETPUIECKUE YTBEPKICHUS;

NPUMEHSTh TeOMETpUYeckre (akThl UIsl  pElIeHHs CTEPEeOMETPUYECKHMX  3ajad,
MPEoIararolluX HECKOIbKO I1aroB peIIeH s, €CIIU YCIOBUS IPUMEHEHNUS 3a/1aHbl B IBHOU 1
HesIBHOU (opMme;

pemiaTh 3aJauyd  Ha JIOKA3aTeNbCTBO MAaTeMaTHMYeCKMX OTHOUIEHMH M HaXOXXJICHHE
reOMETPHUECKUX BEIUYHH;

IPUMEHATh NPOTPaMMHBIE CPEJCTBA M 3JNEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMbI MpHU
pEILIEHNH CTEPEOMETPUYECKHUX 3a/1aY;

IPUMEHATH MOJyYeHHbIE 3HAHMS Ha MPAKTUKE: CPaBHUBATh, aHAJIM3UPOBATh U OLICHUBATbH
peanbHBIE CHUTYallud, NMPUMEHSATh H3yYSHHBIE TOHSTHS, TEOPEMBbI, CBOWCTBA B IpoIecce
MOKMCKA PELIeHUs] MaTeMaTHUeCKU cPOPMYIUPOBAHHON MPOOIEMBI, MOJIETUPOBATH PEATIbHBIE
CUTyallul Ha $I3bIK€ T€OMETPUH, HCCIEJO0BaTh IMOCTPOECHHBIE MOJEIH C HCIIOJIIb30BaHUEM
TeOMETPUUECKUX TOHATHM M TeopeM, ammapaTa ajreOpbl, peuiarb MpakTUYEeCKUe 3a/lauH,
CBSI3aHHBIE C HAXOXK/ICHHEM TeOMETPHUECKIX BEINYNH;

UMETh TPEACTaBICHUsI 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUM KaK COCTAaBHOW YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.
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[POCTpaHCTBE https://www.yaklass.ru/, https://uchi.ru/
5 TlapaeBHOCTS TPAMBIX H IIOCKOCTEH B . . https://educont.ru/, https://foxford.rl_J/ :
MpOCTpAHCTBE https://www.yaklass.ru/, https://uchi.ru/
. TleprIeH MKy AAPHOCTS TPIMBIX H 25 , https://educont.ru/, https://foxford.rl.J/ :
[IOCKOCTEHH B POCTPAHCTBE https://www.yaklass.ru/, https://uchi.ru/
https://educont.ru/, https://foxford.ru/ ,
5 YTiIbI ¥ pacCTOsHUsS 16 1 https://www.yaklass.ru/, https://uchi.ru/
https://educont.ru/, https://foxford.ru/
6 MHororpasHHiKY 7 1 https://www.yaklass.ru/, https://uchi.ru/
https://educont.ru/, https://foxford.ru/ ,
7 BekTopsl B mpocTpancTse 12 1 https://www.yaklass.ru/, https://uchi.ru/
. TloBTOpEHHe, 0GOGIICHIE H CHCTEMATH3AIIHS . . https://educont.ru/, https://foxford.ru/ ,

3HAHUH

https://www.yaklass.ru/, https://uchi.ru/
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11 KJIACC

KounyecTBO 4acoB
HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (HU(pOBbHIE)
Ne ni/m KoHTpoJbHbIe
MPOrpaMMbI Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoTbI
https://educont.ru/, https://foxford.ru/ ,
1 AHaINTHYECKAs FCOMETPHs 15 1 https://www.yaklass.ru/, https://uchi.ru/
, ToBTopeHHe, 060GICHHE i 5 . https://educont.ru/, https://foxford.rl_J/ ,
CHCTeMaTH3aIs SHAHUI https://www.yaklass.ru/, https://uchi.ru/
https://educont.ru/, https://foxford.ru/ ,
3 OG6bEM MHOTOTpaHHNKA 17 1 https://www.yaklass.ru/, https://uchi.ru/
https://educont.ru/, https://foxford.ru/ ,
4 Tena BpauteHus 24 2 https://www.yaklass.ru/, https://uchi.ru/
TIT0MA T TIOBEPXHOCTH 1 06BEMBI https://educont.ru/, https://foxford.rl_J/ ,
5 KpYFIBIX Tel 9 1 https://www.yaklass.ru/, https://uchi.ru/
https://educont.ru/, https://foxford.ru/ ,
6 JBrokeHnst 5 1 https://www.yaklass.ru/, https://uchi.ru/
, Tostopenue, 0606ImIeHH e U . , https://educont.ru/, https://foxford.rl.J/ ,
cHCTeMaTH3aLNS SHAHMi] https://www.yaklass.ru/, https://uchi.ru/
OBHIEE KOJIMYECTBO YACOB I10 102 9
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INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne Jlatamo  /laTa nmo
w/n Tema ypoka Beero KoHTpoJbHbIe — bakTy
padoTbI
1 OcHoBHbIE TpaBUiIa H300pKEHUS HA PUCYHKE IJIOCKOCTH, TapalIeIbHBIX 1 0
NpSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[TonsTHS cTepeoMeTpHUH: TOUKa, MIPsiMasi, MIO0CKOCTh, TPOCTPAHCTBO.
2 OcHoBHbIe MpaBuiia H300paKEeHUsI HA PUCYHKE ITIOCKOCTH, TApauIeIbHBIX 1 0
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
3 [ToHsTHS: TIEpeceKaroNIrecs MIOCKOCTH, TICPECEKAIOIINECs psMast U 1 0
IJIOCKOCTh; TIOTYITPOCTPAHCTBO
4 [ToHsTHS: TIEepeceKaroNINecs MIOCKOCTH, TICPECEKAIOIINECs psMast U 1 0
IJIOCKOCTh; TIOTYITPOCTPAHCTBO
5 MHororpaHHuKH, U300paKeHUE MPOCTEHUIITUX MTPOCTPAHCTBEHHBIX (HUTYD, 1 0
HECYIIECTBYIOIINUX O0HEKTOB
5 MHororpaHHuKH, U300pa’keHUE MPOCTEUIINX TPOCTPAHCTBEHHBIX (DUTYD, 1 0
HECYIIECTBYIOIINUX O0HEKTOB
AKCHOMBI CTEPEOMETPUH U MEPBBIE CIECICTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBHSI U3 HUX 1
AKCHOMBI CTEPEOMETPHUHU U TIEPBLIE ClieCcTBUS U3 HUX. CriocoObI 3adaHus
9 MPSIMBIX U IJI0OCKOCTEH B pocTpaHcTBe. O003HAYEHHUS TPSAMBIX U 1 0
IIOCKOCTEMN
N3o06paxenune cedyeHuit nupamuibl, Kyoa v MpuU3Mbl, KOTOPbIE TPOXOIST
10 yepe3 ux péopa. M3obpaxkeHune nepeceueHus MmoaydeHHbIX III0CKOCTEH. 1 0
PaCKpaHII/IBaHI/Ie IMOCTPOCHHBIX ceueHuu Pa3HBIMU LIBETAMU




N300pakeHne ceueHuil mupaMupl, Kyoa U IpU3Mbl, KOTOPbIE TPOXOIST

11 yepe3 ux péopa. M3o0paxkeHue nepecedyeHus MmoaTydeHHbIX ITOCKOCTEH.
PackpammBaHye NOCTPOCHHBIX CEYEHUM Pa3HBIMH LIBETAMHU
N300pakeHne ceueHuil mupaMupl, Kyoa U IpU3Mbl, KOTOPbIE TPOXOIST

12 yepe3 ux péopa. M300paxkenue nepecedeHrs OIyIEHHBIX MIIOCKOCTEH.
PackpammBanue NOCTPOCHHBIX CEYEHUN PA3HBIMU L[BETaMU
N300pakeHue ceyeHuil nupaMupl, Kyoa U Ipu3Mbl, KOTOPbIE IPOXOAST

13 yepe3 ux péopa. M300paxkenue nepecedeHrs NOTyIEHHBIX MIIOCKOCTEH.
PackpanivBanue nocTpOeHHbIX CEYEHHUM pa3HbIMU LIBETAMU

14 Meton ciieoB Uisl IOCTPOEHUS CEUEHUN

15 Meron cnenoB asis ocTpoeHust ceueHuid. CBOMCTBA MepeceueHU MPSIMbIX
U IJIOCKOCTEN

16 Merton cnenoB asist mocTpoeHust ceueHnid. CBOMCTBA MepeceueHU MPsSIMbIX
U IJIOCKOCTEN

17 ITocTpoenue ceuenuii B nupamue, Kyoe 1o TpéM ToukaMm Ha pEopax.
CozaHue BBIHOCHBIX YEPTEKEHN U 3alKCh 1IAroB OCTPOEHUS

18 [TocTpoenue ceuenuit B mupamue, Kyoe rmo TpéM ToukaM Ha pEdpax.
Cozanue BBIHOCHBIX YEPTEXKEH U 3alKch IaroB MOCTPOEHUs

19 ITocTpoenue ceuenuii B nupamue, Kyoe o TpéM ToukaMm Ha peéopax.
Coznanue BBIHOCHBIX YEPTEXKEH U 3alKch 1IaroB NOCTPOEHUS

20 ITocTpoenue ceuenuii B mupamue, Kyoe o TpéM ToukaMm Ha peéopax.
Cozanne BBIHOCHBIX YEPTEXKEN U 3alMCh 1IAar0B IIOCTPOEHUS

21 [ToBTOpenue mnanumerpun: Teopema 0 MPOMOPIMOHATIBHBIX OTPE3KaX.
[TogoOue TpeyroJbHUKOB

29 [ToBTOpenue mnanumerpun: Teopema MeHnenast. PacueTsl B ceueHusAx Ha
BBIHOCHBIX 4YepTexax. Mcropust pa3BUTHS IUTAaHUMETPUH U CTEPEOMETPUU

23 Konrtponbnas padora "Axkcuomsl crepeomerpun. CeueHus"




B3auMHoe pacnonoxxkenue npsiMbix B pocTpancTBe. CKpelmBaronmecs

24 npsmsle. [IpusHaku ckpemuBaromuxcs npsamsix. [lapaienbHblie npsMele B
IIPOCTPAHCTBE
TeopeMa 0 CylIECTBOBAaHUM U €IMHCTBEHHOCTH IIPSMOM NapaJlIeIIbHON

o5 JAHHOM MPSIMOM, ITPOXOSILEH Yepe3 TOUKY IPOCTPAHCTBA U HE JIeXKAILEeH
Ha JaHHOM npsAMou. Jlemma o0 nepeceyeHuu napajuieabHbIX IPSAMBIX
IJIOCKOCTBIO

26 [TapamrenpHOCTB Tpex MpsAMBIX. TeopeMa 0 TPEX napajlIeIbHBIX IIPSIMBIX.
TeopeMa 0 CKpemMBarOMUXCS IPSAMBIX

97 [TapannensHoe npoekTrpoBanue. OCHOBHBIE CBOMCTBA MapalJIeIbHOTO
pOoeKTHUpOBaHus. M300paxeHne pa3HbIX GUryp B MapajuledbHON NPOEKLUU

28 [leHTpanbsHas NpoeKLys. YTOJI C COHAIIPABIECHHBIMU CTOPOHAMU. YTOJI
MEXy IPSAMbIMU

29 Kontponbhas padota "B3anMHOe pacmnonokeHune NpsMbIX B IpocTpaHCTBE"
[TonsaTHS: MapaIeNnbHOCTh NPSAMOM U IIJIOCKOCTH B IIPOCTPAHCTBE.

30 [Ipu3Hak napayuieabHOCTH NPSIMOM U TIOCKOCTH. CBOMCTBA
NapaJUIeIbHOCTH MPSIMON U TUNIOCKOCTH

31 I'eomeTprueckue 3a1a4n Ha BBIYMCIICHUE U I0KA3aTEIBCTBO, CBSI3aHHBIE C
MapaJuIEIbHOCTBIO MIPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE

32 [TocTpoeHne ceuenus, MPOXOASILETO Yepe3 JaHHYIO IIPSMYIO Ha YepTEekKE U
MapaIeIbHOTO IPYroi npsamoil. Pacuér oTHomeHum

33 [TapannenbHas npoeKuys, IPUMEHEHHUE [T TOCTPOSHUS CeUeHUH KyOa 1
napauienenunena. CBoicTBa napajuieenuIena U Mpu3Mbl

34 [TapannensHble ocKoCTH. [IpU3HaKK MapanIeabHOCTH JBYX MIOCKOCTEN

35 Teopema 0 mapasmiebHOCTH U €JUHCTBEHHOCTH TUIOCKOCTH, TPOXOSIIEN
4yepe3 TOUKY, HE IPUHAIEKAITYIO TAHHOW IIJIOCKOCTH U CIIECTBUS U3 HEE

36 CaolicTBa napamienbHbIX INIOCKOCTEN: O MapaJlJIeIbBHOCTH MPSMBIX

NepeCCUCHUA MpHU NEPCCCUCHUHN IBYX MapaJlJICIIbHBIX IUIOCKOCTEM TpeTLefI




37 KonTponpHas padota "[lapainenbHOCTh MPSMBIX U TUIOCKOCTEH" 1 1

38 [ToBTOpenue: Teopema [Tudaropa Ha miockocTu 1 0

39 [ToBTOpEHME: TPUTOHOMETPHS MPSIMOYTOJIBHOTO TPEYTOIbHUKA 1 0

40 CpoiicTBa Ky0a ¥ IPSIMOYTOJILHOTO TapalieenuIe/1a 1 0

41 Brruucienue aimH OTpe3KOB B KyOe U IPSIMOYTOJIbHOM TapajuieIeuIe/ e 1 0

42 [lepneHuKyYISApPHOCTD NPSAMOM U TUI0CKOCTH. [Ipu3Hak 1 0
NEePIEHAUKYIIIPHOCTH MIPSIMOI U IJIOCKOCTH

43 [IepnenquKyIspHOCTH NPSAMOM U TUI0CKOCTH. [Ipu3Hak 1 0
NEPIEHAUKYISIPHOCTH MPSIMOI U TUIOCKOCTH

44 Teopema o cyiiecTBOBaHUN U €JMHCTBEHHOCTH MPSIMOH, TPOXOASIIEH 1 0
gyepe3 TOUKY IPOCTPAHCTBA U MEPIEHAUKYISIPHON K IIOCKOCTH

45 [TnockocT 1 MepIeHANKYISIPHBIE UM MPSIMbIE B MHOTOTpaHHUKAX 1

46 [TnockocTy 1 MepIeHANKYISIPHBIE UM PSIMbIE B MHOTOTpaHHUKAX 1

47 [lepnienaukynsp u HakinoHHas. [locTpoeHne nepneHuKyspa U3 TOYKU Ha 1 0
IPSIMYIO

48 [Neprienaukysip u HaknoHHast. [locTpoeHne nepneHMKyaspa U3 TOYKH Ha 1 0
MPSIMYTO

49 Teopema o Tpéx nepneHaAUKyIApax (MpsiMas U oOpaTHast) 1 0

50 KontponbHas padora "[leprneHaAuKyIIpHOCTb NPSAMBIX U INIOCKOCTEH" 1

o1 VYroa Mexay CKpeluBaroUMUCS MPSIMbIMU 1 0

59 ITouck neprneHANKYISIPHBIX MPSIMBIX C TOMOIIBIO MEPIEHANKYISIPHBIX 1 0
IIJIOCKOCTEN

53 OpToroHaibHOE IPOSKTUPOBAHNE 1 0

54 [Toctpoenue ceuennii kyoa, MpU3MbI, IPaBUIILHON MHUPAMUIbI C TOMOILBIO 1 0

OpPTOTOHAJIBHOMN MPOEKIINH




55

[TocTpoenue ceuenuit Kyoa, IpU3Mbl, TPABUIBHON MUPAMUIBI C TOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH

56

57

CuMMeTpusi B IPOCTPAHCTBE OTHOCUTEIBHO IIIOCKOCTH. [1mockocTn
CUMMETPUN B MHOT'OTPaHHUKAX

ITpu3HaK neprneHAuKYIApHOCTH MPSIMOH U INIOCKOCTH KakK CII€ACTBUE
CUMMETpPUHU

58

IIpaBunbHBIE MHOTOTPaHHUKHU. Pac4€T pacCTOSIHUI OT TOYKHU 10 INIOCKOCTH

59

60

[IpaBuibHBIE MHOTOTPaHHHUKHU. Pac4€T pacCTOSIHUI OT TOYKHU 10 INIOCKOCTH

CrocoObl OMyCTUTh NEPIEHANKYISPBI: CAMMETPUS, CABUT TOUKH 10
napajieabHON MPAMO

61

62

63

CaBur no HenapauienbHON IpSIMOM, U3MEHEHHE PacCTOSTHUI

KonTponbHas pabota "B3anmHoe pacronoxeHne npsiMbIX U IJI0CKOCTEN B
npoctpaHcTse 2"

[ToBTOpEHME: Yroa MEXKAY MPSIMBIMU Ha IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMa KOCHHYCOB

64

65

66

IToBTOpEHME: Yroy Mexay CKpEeINBAOIUMUCS IPSMBIMU B IIPOCTPAHCTBE

FGOMeTpI/I‘ICCKI/IC METOJbI BBIYUCIICHUS YIJIa MCKAY IPSAMBIMU B
MHOT'OrpaHHUKax

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX YIJIOB ABYTPAHHOIO yIiia

67

68

[lepnennukynspHbie maockocTu. CBOMCTBA B3aUMHO MEPIEHIUKYISIPHBIX
TIOCKOCTEH

[Ipu3Hak nepneHIuKyJIApHOCTH IUIOCKOCTEN; TEOpEMA O IIPSAMOU
MEPECEUCHUS JBYX IUIOCKOCTEN MEPIIEHAUKYIAPHBIX TPEThEN INIOCKOCTH

69

[IpsimoyronbHBIN Napasuienenunes; Kyo; n3MepeHus, CBOMCTBa
IIPSIMOYTOJIBHOTO ITAapaJuIeIIeIUIIEe1a

70

Teopema o naroHany MPSMOYTOIHHOTO TapaJIIeIenUneaa U CIEACTBIE U3
Hee




CrepeomeTpuuecKkie U MPUKIAJIHbIC 33]1a4H, CBS3aHHBIE CO B3aUMHBIM

& PacIoyioKeHUEeM MPSIMbIX U MJIOCKOCTH 1 0
7 [ToBTOpEHUE: CKPEIMBAIOIIMECS TPSMBIE, TapaJlIeIbHbIE INIOCKOCTH B 1 0
CTaHJAPTHBIX MHOTOTPAaHHHUKAX
73 ITapa napajienpHbIX IOCKOCTEH Ha CKPELIUBAOIUXCS IPSIMBIX, 1 0
paccTosiHUE MEXAY CKPELIMBAIOLUMHUCS IPSIMBIMU B IPOCTBIX CUTYaLUAX
74 PaccrosiHMe OT TOYKM 10 TUIOCKOCTH, PACCTOSHUE OT IIPSIMOM 10 INIOCKOCTH 1 0
75 Beruuciienue paccTosiHUN MEXIY CKPELIMBAIOIUMUCS IPSIMBIMU C 1 0
MTOMOIIIBIO IEPIICHINKYIISPHOH IJIOCKOCTH
76 Tpéxrpanuslil yroy, HepaBeHCTBA JJIsl TPEXIPaHHbIX yIiIoB. Teopema 1 0
ITudaropa, TeopeMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yIJia
77 DNeMeHTHI CPePUIECKON TeOMETPUH: T€0IC3NUCCKHUEC JTMHUH Ha 3eMIIe 1 0
78 KonTponbnas padota "Yrisl u paccrosHus" 1 1
79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U €0 JIEMEHTHI" 1 0
80 [Mupamuna. Buast nupamun. [lpaBuibHas nupamuaa 1 0
81 ITpusma. IIpssimMas u HaknoHHas npusMsl. [IpaBuinbHas npusma 1 0
82 [Ipsimoii napaienenunea, NpsIMOYTOJIbHBIN Mapajuienenunes, Kyo 1 0
83 Brinyxiible MHOrorpasHuku. Teopema Dinepa 1 0
84 Beinyxiieie MHOrorpanHuku. Teopema Oitniepa. [IpaBunbHble 1 1 0
MOJTYIIPaBUIIbHBIE MHOTOTPAHHUKU
85 KonTtpomnsHas pabora "MHoOrorpaHHUKH" 1 1
86 IlonsTHE BEKTOpA HA MJIOCKOCTH U B IPOCTPAHCTBE 1 0
87 CymMa BEeKTOpPOB 1 0
88 PazHocTh BekTOpOB 1 0
89 [IpaBuiio napamnenenunena 1 0
90 YMHOXEHHE BEKTOpa Ha YHCIIO0 1 0




Pasnoxxenue BekTopa 1o 6azucy TpéX BEKTOPOB, HE JICKAIIUX B OJTHOM

91 1 0
TUIOCKOCTH

92 CkansipHOE TIpOU3BEICHUE 1 0
93 Brruucienue yria Mex 1y BEKTOpaMu B IPOCTPAHCTBE 1 0
94 [Ipocreitmune 3aga4u ¢ BEKTOpaMu 1 0
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1 0
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1 0
97 Kontponbnas padota "BekTopa Ha MJIOCKOCTH M B MPOCTPAHCTBE" 1 1
98 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1 0
99 O06o0muieHne 1 cucTeMaTu3amys 3HaHUH 1 0
100 HroroBast koHTpoIbHAs paboTa 1 0
101 HroroBast koHTpoIbHAs paboTa 1 1
102 O0001IeHNEe U CHCTeMAaTU3alNs 3HAHUN 1 0

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9




11 KJIACC

KoJymuecTBo yacos Jara
Nen/m Tema ypoka KoHTpoIBHbe 1o Jara mo
Bceero paxry
padoThbI IUIAHY
1 [ToTOpenue Tembl "KoopinHaThel BEKTOpa HA MJIOCKOCTH U B 1 0
npocTpaHcTae”
2 [ToBTOpenue Temsl "CkaliipHOE IPOU3BEAECHUE BEKTOPOB" 1 0
3 [ToBTOpenue Tems! "Boruncienue yria Mex,1y BEKTOpaMu B 1 0
npoctpaHcTae”
4 [ToBTOpeHue Temsl "YpaBHEHUE IPSIMOM, TPOXOASIIECH Yepe3 ABE TOUKHU" 1 0
5 YpaBHEHHE IJIOCKOCTH, HOPMaJlb, YpaBHEHHUE TJIOCKOCTH B OTPE3Kax 1 0
6 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YpaBHEHHE IIJIOCKOCTU B OTPE3KAX 1 0
7 BekropHoe npou3sBeneHne 1 0
8 JlunHeiiHble HEpPAaBEHCTBA, JINHEHHOE MPOrpaMMHUPOBaHHE 1 0
9 JIunHeliHble HEPABEHCTBA, JINHEHHOE TPOrPaMMHUPOBAHHE 1 0
10 AHaIUTHYECKHE METO/Ibl pacuéTra yriia Mexay IpsIMbIMU B 1 0
MHOTOTpaHHHKAX
11 AHaIUTHYECKHE METO/Ibl pacuéTa yriia MexXay MIOCKOCTSIMHU B 1 0
MHOTOTpaHHHUKaX
12 ®opmysa pacCTOSHMS OT TOUKH J10 TUNIOCKOCTH B KOOPAMHATAX 1
13 HaxoxeHne paccTosIHUM OT TOYKH /10 TNIOCKOCTH B KyOe 1
14 HaxoxneHnue paccToSIHUN OT TOYKH J0 MIIOCKOCTH B MPABUILHON 1 0
nupaMuie
15 KonTtponbHas pabora "AHanutudeckas reomerpus’” 1
16 CeueHust MHOTOTPAaHHUKOB: CTaHAapTHbIE MHOTOTPAaHHUKHI 1 0




17

CeucHus MHOI'OI'paHHUKOB: MCTO CJICI0B

CeucHus MHOTI'OTPpaHHUKOB: CTAaHAAPTHBIC IIJIOCKOCTH, IIEPCCCUCHUA

18
TPSIMBIX | TIOCKOCTEH

19 [TapannensHble MpsIMbIE U TUIOCKOCTH: MapalijiesIbHbIe CEYSHUS

20 [TapannenbHbIe PSMBIC U TUIOCKOCTH: PACYET OTHOIICHHIA

21 [TapannenbHble MPsIMbIE U TUIOCKOCTH: YIJIbl MEXY CKPEUIUBAIOITIMUCS
PSIMBIMU

epIEeHIUKYIISAPHBIC IPSIMbIE U TNIOCKOCTU: CTaHAAPTHBIC TTapbl

I1

22 NEPIEeHIUKYISAPHBIX TUIOCKOCTEH U MPSIMBIX, CHMMETPUU
MHOTOTPaHHUKOB

93 [eprienAuKyNApHBIE IPSMBIE U IIOCKOCTH: TEOPEMaA O TPeX
HepIeHINKYIIIpax

24 [leprieHquKyNSApHBIE IPSIMbIE U TUIOCKOCTH: BHIYUCICHUS JJTUH B
MHOTOTPaHHHUKAX

25 [ToBTOpEeHMeE: MIOMIAAN MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIs TLTOIIACH,
co00paxeHus moao0us

26 [ToBTOpEeHME: TUIOMIAAN MHOTOYTOJIBHUKOB, (DOPMYJIBI JISl TUTOIIAICH,
COOOpakeHHS TT0100US

97 [ToBTOpEHME: MIOMIAAN MHOTOYTOJILHUKOB, (hOPMYIIBI JIJIs TLTOIIAICH,
COOOpakeHHS TT0100US

)8 [Tnomany ceyeHnit MHOTOTPAHHHUKOB: TLTOMIAIHN TOBEPXHOCTEH,
paspe3aHus Ha 4acTH, COOOpakeHUs OA00Us

29 [Tmonmaan ceyeHnii MHOTOrPaHHUKOB: TTONIAAN TOBEPXHOCTEH,
pa3pe3aHusi Ha 4acTH, COOOpaXkeHus o100

30 KonTpomnpHas padora "[loBTOpeHUE: MHOTOTPAHHUKH, CEYCHHUS
MHOTOTPaHHHUKOB"

31 O61éM Tena. OObeM MPSIMOYTOIBHOTO Napajiesenune1a




32

3anmaun 00 yaBoeHUHU Ky0a, 0 KBaapaType Kyda; 0 TPUCEKIINH yTIia

CrepeoMeTpUUYECKHE 3a]a4H, CBA3aHHBIE C 00BEMOM MIPSIMOYTOJIBHOIO

33 napajuiejenumnesia

34 [TpuknanHble 3ajauu, CBA3aHHbIE C BBIYUCICHUEM 00bEMaA
IPSAMOYTOJIBHOTO Napajuiesenunesia

35 O06BEM psAMON TIPU3MBI

36 CrepeomeTpHuueCcKHe 3a/1a4i, CBSI3aHHbIE C BBIYMCICHHEM 00BbEMOB
IIPSIMOM TIPU3MBI

37 [Tpuknansele 3aauu, CBA3aHHbIE C 00BEMOM IPSIMON MPU3MBI

38 Brruucnenue 00bEMOB TEN ¢ MOMOMIBIO ONPEICTEHHOTO HHTErpaa.
O0bEM HAKJIOHHOHN MPU3MBbI

39 Beoruucienue 06EMOB Tell C TOMOIIBIO ONPeAEIEHHOTO HHTErpaa.
O0BEM TUpaMu bl

40 ®dopmyina 06béMa nupamuibl. OTHOIIEHHE 00BEMOB TUPAMUJL C OOIIUM
yTJI0M

41 ®opmyna 06béMa nupamuabl. OTHOIIEHHE 00BEMOB MUPAMUJL C OOIIUM
yIJI0M

42 CrepeomeTpHuueckue 3a1auu, CBI3aHHbIE ¢ 00bEMaMH HaKJIOHHON
IIPU3MBI

43 CrepeomeTpHuuecKHe 3a/1a4u, CBsI3aHHbIE ¢ 00bEMaMU MUPaMU/IbI

44 [Mpuknanueie 3anaun mo Teme "OObEMBI TeN", CBSI3aHHBIE C 00BEMOM
HAaKJIOHHOM MPU3MBI

45 [Ipuknanneie 3aaauu o Teme "OO0bEMBI Ten", CBA3aHHBIE C 00bEMOM
MUPaAMUJIbI

46 [Tpumenenue o0bEMOB. Boruncnenne paccTosHUS 0 MIIOCKOCTH

47 KonTponbhas pabota "O6bEM MHOrOrpaHHHKA"




Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIue HUIMHIPUUECKON

48 1 0
IIOBEPXHOCTHU

49 Mumunap. [pamoi kpyrosoi nunusap. Ilnomans noBepxHocTu 1 0
WIMHpA

50 Konnueckas moBepxXHOCTb, 00pa3yroIne KOHUYECKONH TOBEPXHOCTH. 1 0
Konyc

ol CeueHue KOHYCa MIIOCKOCTHIO, apaJUIeIbHOM MIOCKOCTH OCHOBAHUS 1 0

52 VYceu€nHblil koHyC. M300paskeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1 0

53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCa 1 0

o4 [Tnomans GOKOBO MOBEPXHOCTH U TOJHOM MOBEPXHOCTH KOHYCA 1 0

55 CrepeomeTpHuyecKHe 3a1aun Ha JOKAa3aTeIbCTBO U BEIUUCIICHHE, 1 0
IOCTPOCHUEM CEUCHMH LIMIIMH/Ipa, KOHYCa

56 CrepeomeTpHyecKHe 3a/1a4i Ha JOKA3aTeIbCTBO M BEIYUCIICHHE, 1 0
IOCTPOCHUEM CEUCHMH LIMIIMH/Ipa, KOHyCa

57 IIpuxnagHeie 3a1a4n, CBA3aHHBIE C TAJIMHIPOM 1 0

58 KonrtponsHas padorta "Tena BparieHus: HUIMHAP U KOHYC" 1

59 Cdepa u map 1 0

60 ITepeceuenue cdepsl U mapa ¢ miockocTbio. Kacanue mapa u chepbl 1 0
TUTOCKOCTBIO. Bu 1 m300pakenue mapa

61 ITepeceuenue cdepsl U mapa ¢ miockocThio. Kacanue mapa u chepbl 1 0
IUIOCKOCTBI0. By u n3o0paxenue mapa

62 VYpaenaenue chepsl. [Lomans chepsl u e€ gacten 1

63 Cummerpus chepsl 1 mapa 1

64 CrepeomeTpHUecKHe 3a/1a9d Ha JOKAa3aTeIbCTBO M BEIYUCIICHHE, 1 0

CBsA3aHHBIC CO C(I)CpOfI U 11apom, MMOoCTpOCHUCM HUX CEYECHMH MIOCKOCThIO




CTCpGOMeTpI/I‘-IeCKI/Ie 3aJa4d Ha A0Ka3aTCJIIbCTBO U BBIYHMCIICHHUC,

05 CBsI3aHHBIE CO chepoi U MapoM, IOCTPOSHUEM UX CEUEHUHN MIIOCKOCTHIO 1 0
66 [Ipuxiiagnablie 3a1a4u, CBsI3aHHbBIE CO c(hepoit U mapoM 1 0
67 [ToBTOpEHHE: OKPYKHOCTh Ha IUIOCKOCTH, BHIYUCIICHHS B OKPY>KHOCTH, 1 0
CTaHJapTHBIE TO100US
68 Paznuunbie koMOWHAIMK TEN BpaIIeHUs! 1 MHOTOTPaHHUKOB 1 0
69 3amaun o Teme "Tena ¥ MOBEPXHOCTH BpamieHus " 1 0
70 3agauu o Teme "Tena 1 MOBEpXHOCTH BpalleHus" 1 0
71 KonTtponpHast padora "Tena 1 moBepXHOCTH BpameHus" 1 1
12 O0BeéM munuHapa. TeopeMa 06 00bEME MPSIMOTO MIIHHIPA 1 0
73 Brruucnenue 00bEMOB TeN ¢ MOMOINIBIO OMPEIEAEHHOTO UHTETpaa. 1 0
O06BEM KOHYyCa
74 [Tnomaau 60KOBOI 1 TOIHOM MOBEPXHOCTH KOHYCA 1 0
75 CrepeoMeTpHuuecKre 3aa4i, CBI3aHHbBIE C BHIYUCIEHUEM 00bEMOB 1 0
WIMH]IpA, KOHYyCca
76 [Tpuknanueie 3agaun mo Teme "OOBEMBI U TUIOIIAIN TTOBEPXHOCTEH Teu" 1 0
O0béM 1mapa u mapoBoro cexkropa. Teopema 06 06wEMe mapa. [Tnomanp
77 cheprl. CTepeoMeTpuyeCcKHe 3a1a4d, CBI3aHHBIE C BRIYUCIICHUEM 1 0
00BEMOB Mmapa, MIAPOBOT0 CErMEHTA U IIIAPOBOT0 CEKTOPA
[Tpuxnanueie 3anayn no reme "OO0BEMBI Ten", CBSI3aHHbBIE ¢ 00BEMOM
78 nrapa ¥ miomazapio cdepbl. COOTHOIEHUS MEXKTY TIIOMIAAIMU 1 0
MOBEPXHOCTEH M 00bEMaMU TTOIOOHBIX TE
[Tono6uble Tena B mpoctpaHcTBe. M3MeHeHne 00bEMa npu Mo 100UH.
79 CrepeoMeTpHruecKue 3aja4u, CBSI3aHHbBIE C BBIYHCIEHUEM 00HEMOB TEN U 1 0
IoIIaIel TOBEpXHOCTEMN
80 KontponsHas padora "[Tnomaam moBepXHOCTH U 00BEMBI KPYTIIBIX TEl" 1 1




JBuxenust nmpoctpancTBa. OtoOpaskeHus. J[BI>KeHUs U paBEHCTBO QUTYD.

81 . .
OO61ue cBoiicTBa IBUKEHUI

82 Buael n1BukeHMit: napauielIbHbIN NEPEHOC, HCHT’P&HBH&H CHUMMETpHUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT MPSIMOi

83 [IpeobpazoBanus momoodus. [Ipsmas u cdepa Ditnepa

84 I'eomerpuueckue 3a1aun Ha MPUMEHEHUE JTBUKECHUS

85 KoHntposbnas padota "JIBuykeHus npocTpancTa"

O6o6maromiee nopropenue 11 monstuii u MeTogoB Kypca reomerpun 10—

86 11 knaccoB, cucremaTusanus 3Hanuil: "[lapaienbHOCTh TPSAMBIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

87 Ob6o6maromee moropenue 11 moHsTHI 1 METOJOB Kypca reomerpun 10—
11 kmaccoB, cuctemaTu3aius 3Hanuii: "BekTopsl B mpocTpaHcTse"

88 O6o6maromiee nopropenue 11 monsTuii u MeTog0B Kypca reometrpuu 10—
11 kmaccoB, cuctemaTu3aius 3Hanuii: "BekTopsl B mpocTpaHcTse"

89 O6o6mmaromiee nopropenue 11 nmonstuii u MeTogoB Kypca reomerpuu 10—
11 xnaccoB, cucremarusanus 3HaHuii: "OO6beM MHOTOTpaHHHUKA"

90 O6o6mmaromiee nosropenue 11 nonsituii u MeTog0B Kypca reomerpuu 10—
11 kmaccoB, cuctemaruzaius 3Hanuii: "O0beM MHOTOrpaHHUKA"
Ob6o6maroee noropenue 11 noHsATH 1 METOJ0B Kypca reomerpun 10—

91 11 kmaccoB, cucteMartuzaius 3Hanuii: "[1nomanyu moBepxHoOCTH U
00BEMBI KpYyTJIbIX TEN"

Ob6o6maroee noropenue 11 noHsATH 1 METOJ0B Kypca reomerpun 10—

92 11 knaccoB, cucteMatusaius 3Hanuii: "[1nomanu mnoBepxHocTy 1
00BEMBI KpyTJIbIX TEen"

93 Wrorosast KoHTpOJbHAS paboTa

94 Hrorosast koHTpOIBHAS paboTa

95 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIusl 3HAHUH




Hcropus pasBUTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUHU

% COBPEMEHHBIX MH)KEHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTUI 1

97 Hcropus pasBUTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUHU 1
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

98 HcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKH U €€ poJib B pa3BUTUU 1
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

99 Hcropus pasBUTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUHU 1
COBPEMEHHBIX MH)KEHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTUI

100 Hcropus pasBUTHsI CTEPEOMETPHUM KaK HAYKH U €€ POJIb B Pa3BUTHHU 1
COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOIMI

101 HcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKH U €€ poJib B pa3BUTUU 1
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

102 Hcropus pasBUTHs CTEPEOMETPHUM KaK HAYKH U €€ POJIb B Pa3BUTHHU 1
COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOIMI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* Marematuka: anredpa 1 Hayaaa MaTEMaTHYECKOI0 aHalln3a, reomerpust. ['eomerpus, 10-
11 xnmaccel/ byry3zoB B.®., [Ipaconos B.B. nox penakuueit CagoBauuero B.A.,

Axuunonepnoe obmectBo «M3narensctBo «lIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

* Marematuka: anrebpa 1 Hayana MaTeMaTHYECKOro aHalu3a, reomerpus. ['eometpus, 10-
11 xnaces/byty3oB B.®., IIpaconos B.B. nox penakiueit Cagosauyero B.A.,
AxknmonepHoe obmectBo "M3garenscrBo "IIpocsemenue"

* 'eomerpus. Junakruueckue matepuainsl 10 knacc. ABrop: byryzos B.®., IIpaconos
B.B., AkunonepHoe o6mmectBo "M3natensctBo "[IpocBemenue”

* ['eomerpus. Meronnueckue pekomenaauuu k YMK "I'eomerpus 10-11 xnaccsr”. ABrop:

Bbyry3os B.®., [Ipaconos B.B., Akuunonepnoe ob6mectso "U3narensctso "IIpocsenienue”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

* http://window.edu.ru/ DnexTpoHHast OMOIMOTEKAa y4EOHHUKOB 1 METOINYECKUX

MaTCpHraIoB

* http://www.math.ru Marepuasbl o Mmarematuke B EqUHOM KOJICKIIMH TUPPOBBIX

00pa3oBaTeNbHBIX PECYPCOB

* http://www.bymath.ne t 'azera «MaremaTuka» M3narenbckoro goma «IlepBoe ceHTIOPs»

* http://www.uztest.ru 3amaum mo reomerpun: HHHOPMALMOHHO-TIOMCKOBAs CUCTEMA

* http://www.problems.ru KommnbrorepHas MaTeMaTHKa B IIKOJIE



http://window.edu.ru/
http://www.math.ru/
http://www.bymath.ne/
http://www.uztest.ru/
http://www.problems.ru/

» http://school.msu.ru Maremaruka. llIkona. Byaymee. Caiit yuurens maremaruku A.B.

[IeBxunHa

* http://www.etudes.ru Matemaruueckoe oOpa3oBaHUE: MPOILIOE U HACTOSIIIIEE.

NuTeprerOMbIMOTEKA 10 METOAMKE TPEIIOIaBAHUS MaTEMATHKH

* http://www.exponenta.ru ITopran Allmath.ru — Bcst MaTemaTnka B 0JJHOM MecTe

* http://www.allmath.ru TlpuknagHas MaremaTuka: CIpPaBOYHUK MaTeMaTHUECKUX (HOpMyI,

IIPUMEPBI U 3a/1a4U C PELICHUSMHU

« http://math.rusolymp.ru 3amaunHuk s MOATOTOBKH K OJIMMITHAAM I10 MATEMATUKE

* http://tasks.ceemat.ru 3anumarenpHas MaremMaTuka — OJIMMITAA/IBI, UTPbI, KOHKYPCHI 110

MaTEMATUKE AJI1 IIKOJIBbHUKOB

« http://www.math-on-line.com MareMaTndeckrue OTUMITHAIBI TS ITKOJIBHUKOB

« http://www.olimpiada.ru MaremaTiuecKkue OJIMMITMAIBI ¥ OJMMIIAAIHBIE 340491



http://school.msu.ru/
http://www.etudes.ru/
http://www.exponenta.ru/
http://www.allmath.ru/
http://math.rusolymp.ru/
http://tasks.ceemat.ru/
http://www.math-on-line.com/
http://www.olimpiada.ru/
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