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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBIsieTCs OJHUM M3 0a30BbIX KypCOB Ha YPOBHE CpEIHEro
oO1mrero oopa3zoBaHus, Tak Kak 00eCreuyrnBaeT BO3MOKHOCTh U3YUYEHUS TUCHIUTLTAH
€CTECTBEHHO-HAYYHON HAIPABICHHOCTH M MNPEIMETOB T'YMAHUTAPHOIO IUKJIA.
[Tockonmpky  JIOTWUYECKOE€  MBINUICHHE,  (QOpMUpPYEeMOe  TpH  U3YYCHUU
OOyYaroNMMUCS MOHITUIHHBIX OCHOB F€OMETPHHM, MPHU J0KA3ATEIHCTBE TEOPEM U
MIOCTPOCHUU LIEMIOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PEIICHUU F€OMETPUUYECKHUX
3aJa4, YMEHHUE BBIIBUTaTh W OINPOBEpPraTh THUIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCA MPU PEIIEHUN 3a1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
buznyeckux 3aaay.

[lens ocBOeHUs MporpaMMbl y4eOHOTo Kypca «l'eoMeTpusi» Ha yriryOJIEHHOM
YpPOBHE — pa3BUTHE MHAMBUAYAIbHBIX CIOCOOHOCTEN OOydaromuxcs MpH
M3YUYCHHHM TE€OMETPUH, KaK COCTAaBIISAIONIEH peaMeTHON o0nacTu «MaTeMaTtuka u
nHpopmaTuka»  yepe3  oOecrledYeHHue  BO3MOXHOCTH  NPUOOpPETEHUS U
UCIIOJIB30BaHUs 0OoJjiee TIyOOKMX T'€OMETPUYECKHX 3HAHMM U JEHCTBUH,
CHELM(PUUHBIX T€OMETPUU, U HEOOXOJUMBIX ISl YCHEIIHOTO NMPO(ECCUOHAIBHOIO
o0Opa3oBaHMsl, CBSI3aHHOIO C UCIIOJIB30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aayaMy Kypca TE€OMETpHUHM Ha YriayOJEéHHOM YpOBHE,
PaCIIMPSIONIMMU U YCUIUMBAIOIIMMH Kypc 0a30BOT0 YPOBHSI, SBJISAIOTCS:

pacuIMpeHye NPeICTaBICHUs O TEOMETPUU KaK YaCTU MUPOBOU KyJIBTYPBI U
(dbopMUpOBaHNE OCO3HAHUS B3aUMOCBS3M T€OMETPUU C OKPYIKAIOLIUM MHUPOM,;

(GopMUpOBaHHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIINX MATEMATUYECKUX MOJEIISAX, MO3BOJIAIOLIIMX ONMCHIBATh W H3Yy4daTh
pa3HbIE SBICHUS OKPY KAIOILIEr0 MUPA, 3HAHUE MMOHATUHHOTO anmnapara o pa3aeiny
«CTtepeoMeTpus» yueOHOTO Kypca reOMETPUH;

dbopMupoBaHHE  YMEHHUS  BJIAJIETh ~ OCHOBHBIMH  MOHATHSIMH O
MPOCTPAHCTBEHHBIX (UIypax W KX OCHOBHBIMHU CBOWCTBaMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE HMX MPUMEHSATb, YMEHUS JOKa3blBaThb TEOPEMbl U HAXOJHUTh
HECTaHJapTHbIE CIIOCOOBI pelIeHUs 3a/1ay,;

(dbopMUpOBaHNE YMEHHUS paclio3HaBaTh HA YepTEXaxX, MOACIAX U B pealbHOM
MUpE MHOIOTPaHHUKH M Te€Ja BpaLlEHUs, KOHCTPYUPOBATH T'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHNE MOHUMAHUS BO3MOKHOCTH AKCMOMATHYECKOTO MOCTPOCHUS
MaTeMaTHYeCKUX TeOopHuil, (OpMHUpPOBAHME MOHMMAHHUS POJU AKCMOMATHKH MpHU
MIPOBEICHUH PACCYXKICHUN;

dbopMupOBaHHE YMEHHS BIAJETh METOJAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
pELIEHUs, YMEHUS WX IMPUMEHSTh, NMPOBOJAUTH JOKA3aTENbHBIE PACCYKICHHUS B
XOJI€ PELICHUS CTEPEOMETPUUYECKHX 3a7a4 U 3a]1a4 C MPAKTUYECKUM COJIEPKAHUEM,
dbopMupoBaHHE TpEACTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBaHUY MAaTEMaTUYECKUX YTBEPXKICHUA U POJIM AKCHOMATUKU B MIPOBEICHUHT
JEAYKTUBHBIX PACCYKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaAIbHBIX U  TBOPUYECKHUX
CIIOCOOHOCTEN 00ydYaronuxcsi, T03HABaTeNbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHUS, UHTEpPECa K U3YUEHUIO TEOMETPUHU;

dbopmupoBanne (PYHKITMOHAIBHONW TPaMOTHOCTH, PEJIECBAHTHON TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TE€OMETPUUECKHX TMOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B pealbHBIX >KM3HEHHBIX CUTYyallUsX U MPU U3YyUYECHUU APYTHX
y4eOHbIX  TMPEIMETOB, TMPOSBICHUA 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, HCCIEAOBAHUS IOCTPOCHHBIX MOJIEIEH,
WHTEPIPETAINH ITOTYYEHHBIX PE3yJIHTATOB.

OCHOBHBIMH COJIEP)KAaTEIBLHBIMU JIMHUAMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 «kmaccax sBisitoTcs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBE»,
«Muororpanuuku», «Tema BpameHus», «BeKTopel ¥ KOOpAMHATHI B
MIPOCTPAHCTBE», «J|BIYKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MOHATUSAMW», PEJICBAHTHBIMU TEOMETPHHM Ha yriayOJEHHOM ypoBHE OOydYCHHS B
10-11 kmaccax, OTHOCHTCSI KO BCEM COJIepP KaTeNIbHBIM JIMHUSIM Y4eOHOTO Kypca, a
dbopMHpoBaHME JIOTMYECKUX yMEHUH  pacrmpeiensercs He TOJbKO IO
coJiep KaTeIbHBIM JIMHUSAM, HO U 10 TojgaM oOydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoil padbouei
pPOrpamMMBbl, paclpeneN€HHbIM MO0 TojaM OOy4YeHHSs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MIPUHIIUIIUATIBLHBIM BOIIPOCAM 00yYaromuecs
oOpamajiuch HEOJHOKpPATHO. ITO TO3BOJSIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUUYCCKUMH IMMOHATHSIMHU ¥ HaBBIKAMH ITOCJICI0BATEIBHO M TIOCTYIIATEIBHO, C
COOJTI0/IEHEM TIPUHITAIIA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX TMPEICTABICHUN 00Yy4YalOIMMUXCs, PACIIUPSs U yrayOmsis
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBS3H.

[Tepexon Kk U3y4EHUIO TEOMETPUHN Ha YTIyOIEHHOM YPOBHE TIO3BOJISICT:

co3nath ycioBus s auddepeHumranui  o0ydeHUs, IMOCTPOCHUS
WHIUBUIYyAIBHBIX ~ 00pa30BaTENbHBIX MPOTPaMM, OOCCIEUHTh YIIyOIEHHOE
U3Yy4YEHHUE TEOMETPHUH KaK COCTaBIIONICH yueOHOro rpeamera «MareMmaTuka»;

MOATOTOBUTh OOYYAIOMIMXCA K TMPOJOJDKEHUIO HM3YyUYCHUS MAaTeMaTHKU C
yduéTtoMm BbIOOpa Oyaymiei mpodeccur, obecriednuBasi MPEEMCTBEHHOCTb MEXITY
o01muM ¥ npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «['eomeTpus» Ha yriayOJEHHOM YpOBHE
orBoautcst 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hemeno), B 11 kimacce — 102
yaca (3 Jaca B HEJICITIO).



Hacrosiias pabouasi mporpamMmMa mo maTteMatuke Jijisg 6 Kjacca cocTaBlieHa
Ha ocHOBe DyHIaAMEHTAIBHOTO s/pa COJAEPKAaHHWS OO0Iero oOpa3oBaHUA U
TpeOoBanmii K pe3yibTaTaM OCBOCHHS OCHOBHOW 00I€00pa3oBaTeIbHON
MporpaMMbl OCHOBHOT'O 00I11Iero 00pa3oBaHus, mpeacTaBieHHbIX B dDenepaibHOM
TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE OOIIEro 0O0pa3oBaHUsA, C YUETOM
MPEEMCTBEHHOCTH Ha OCHOBAaHMM  CJIEAYIONIUX HOPMATUBHBIX IPABOBBIX
JIOKYMEHTOB!

1. ®enepanbhbiii 3akoH oT 29.12.2012 N 273-®3 (pen. ot 02.07.2021) "O6
obpazoBanun B Poccuiickoit ®denepanuu’ ¢ W3M. U J0M., BCTYI. B CHIy C
01.09.2021)

2. OcHoBHOM oOpazoBarensHOlM nporpaMmmbel COO MOBY «MenpeneBckas
cpeansis oomeoOpazoBaTenbHas mkosa Ne 4»

3. Yuebnsiii uian MOBY «MenpeneBckast cpeHssi o61eoOpazoBaTebHas
mkosta Ne 4» Ha 2023-2024 yueOHbIH 01T



COILEPKXAHUE OBYYEHUSA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  CTepeOMETpUH. Touka, ImpsAMas, IUIOCKOCTH,
npoctpancTBo. IloHsTHE 00 aKCMOMAaTH4ECKOM THOCTPOEHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUU U CIIEACTBUS U3 HUX.

B3anMmHOEe pacnosiokeHue TMpsAMBIX B IMPOCTPAHCTBE. IIEPECEKAOIIMECH,
NapajulesIbHble W CKpelIMBaroImuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsaMeIX. [lapamiensHOCTh NPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE. NapaJlICIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAIIIENBHOCTD TPEX MPSAMBIX, IAPAILIEIbHOCTD MPSIMON
U 1iockocT. [lapanienbHoe W LEHTpaIbHOE MPOEKTUPOBAHUE, U300pAKEHUE
¢uryp. OCHOBHBIE CBOMCTBAa MapajlIeIbHOr0 MNpOEKTUpoBaHUs. IM300paxkeHue
¢buryp B mapajyieibHOW MPOEKIMH. YTJbl C COHAMPABICHHBIMUA CTOPOHAMH, YIOJI
MEXy NpAMBIMU B IIPOCTpAaHCTBE. [lapajuiebHOCTE IIIIOCKOCTEN: NapasulesibHbIe
IIJIOCKOCTH, CBOMCTBaA IapaljIeIbHBIX IIJIOCKOCTEH. IIpocrenmue
IPOCTPAHCTBEHHbIE (PUIYphl HA IUIOCKOCTU: TETPadap, Napajiesenunen,
MMOCTPOCHUE CEUYCHUM.

IleprieHIUKYIAPHOCTD NPSIMON U IUIOCKOCTH: IEPIIEHIUKYIISPHBIC NIPSMBIC B
IIPOCTPAHCTBE, NpPsAMBIE MapAJUICIbHBICE W IEPIEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPIEHAUKYISIPHOCTA MPSAMOM M IUIOCKOCTH, Teopema O MpsMOU
NEPIIECHIUKYJISIPHON IJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHHUE.
[leprieHIMKYISAp ¥ HAKIIOHHBIE. PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHUE
OT MNpsAMOM A0  MJIOCKOCTH,  MHpoeKuuss  GuUrypsl Ha  IJIOCKOCTb.
IleprieHIMKYIAPHOCTh  IUIOCKOCTEW: MPU3HAK  IEPIECHIUKYJSIPHOCTH  JIBYX
mIockocTen. Teopema o0 TpEX MEepPIEHIUKYISPAX.

Yrael B NpOCTPAHCTBE. YroJl MEXAY MPSMOW M IUIOCKOCTBIO, BYTPaHHBIN
yroJI, IMHEWHBIM YroJ ABYTPAHHOTO yriia. TpEXrpaHHBI U MHOTOIPAHHBIE YTJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoiicTBa IUIOCKUX U
JIBYI'PaHHBIX YTJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCHHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKHu

Buapsl MHOrOrpaHHuKkoB, pa3BEpTka MHOrorpansuka. IIpusma: Nn-yrosbHas
npusMa, npsiMasi 1 HakJIOHHas MPU3Mbl, OOKOBasi U TOJHAS MIOBEPXHOCTH MPU3MBI.
[Tapayutenenunen, NOPSAMOYTOJBHBIA — TNapajUleNeNUIE] W  €ro  CBOMCTBA.
Kparuaiime myTh Ha TIOBEpXHOCTM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennast Teopema Iludaropa. Ilupamupa: nN-yrojibHas NUpaMUaa,
npaBwibHasg W yceu€HHas mnupamuibl. CBoiicTBa péGep M OOKOBBIX T'paHel
IIPAaBWJIBHOW nupaMubl. IIpaBuiibHbIE MHOTOIPaHHUKH. IPaBWIbHAsA NPU3MA U



npaBWiIbHAs NUpaMuIa, NpPaBWIbHAS TPEYrojbHas MNUpaMuia M NPABUIbHBINA
TeTpasap, KyO. IlpeacraBieHue O MpaBUWIBHBIX MHOTOTPAHHUKAX: OKTadJp,
JOIEKadAp U UKOCAdP.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB. pEéOpa, JuaroHayid, YIJIbL.
[Tnomanps OOKOBON MOBEPXHOCTH M IOJIHOM TOBEPXHOCTH MPSIMOW IPU3MBI,
IUIOMIA/Ib OCHOBaHWM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSMOM MPHU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH NPABHIBHON MHUPAMHUIBI,
TeopeMa O IUIOIAAN YCEUYEHHOM MUPAMHUIBI.

CuMmMmeTpuss B IPOCTPAHCTBE. OJIEMEHTBl CHUMMETPHM  IPAaBWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpHs B MNPaBWIBHOM MHOTIOIPAHHHMKE. CHMMETpUS
napajuielenuneaa, CUMMETPHs NpPaBWIbHBIX IPU3M, CHMMETPUS NPaBUIbHOU
UpamMUIbl.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOp, [UIMHA HEHYJEBOIO
BEKTOPA, BEKTOpPHl KOJUIMHEApPHBIE, COHANPABICHHBIE W IPOTHUBOIIOJI0KHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBoKCTBA CIIOKEHUST BEKTOPOB. CBOMCTBA YMHOKEHMSI BEKTOPA HA YHUCIIO.
[ToHsiTHE KOMIUTaHApHBIE BEKTOPHI. lIpU3HAaK KOMILIaHAPHOCTHU TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3noKEHUWM BEKTOpA MO TPEM
HEKOMIUTAaHApHBIM ~ BekTopaM. IIpsiMmoyrosibHas  cucremMa  KOOpPAMHAT B
npoctpancTBe. KoopaumHatel BekTopa. CBsi3b MEXIy KOOpAMHATAMH BEKTOpA H
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalspHOE IPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[ToHsATHSA: TMIMHAPUYECKAS TIOBEPXHOCTh, KOHHWYECKAs IMOBEPXHOCTH,
chepuueckass TOBEPXHOCTh, oOOpasyroliue TMoBepxHocTe. Tema BpalieHus:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzanmHoe pacnosioxeHue
chepsl W TUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe. M3o0paxkenue Tten
BpalieHusl Ha TIOCKOCTH. Pa3BépTka mummHapa u konyca. Cummetpus cepsl u
nrapa.

O06BEM. OcHOBHBIE CcBOHCTBa 00BEMOB Teil. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapayienenunena u ciaeActBus u3 He€. OO0bEM mpsMol U
HAKJIOHHOW TPHU3MBI, IWIHHJIPA, TUpaMuabsl U KoHyca. OOBEM 1mapa u 1mapoBOro
CErMEHTa.

KoMOuHanum Ten BpalleHWs W MHOTOTpaHHUKOB. [Ipu3ma, BmnmcaHHas B
IWIMHIpP, ONHCAaHHas oOKojo uwuiuHapa. Ilepeceuenue cdepbl u 1mmapa ¢
miockocThio. Kacanue mapa u cdepsl mI0cKocThio. [loHSITHE MHOTOTrpaHHUKA,



OMKCAaHHOTO OKOJO cdepsl, cdepbl, BNUCAHHON B MHOTOTPAaHHUK WM TEJO
BpAILICHUS.

[Tnomane MOBEPXHOCTH NMUIWHAPA, KOHYyCa, IUIOManas chepsl U €€ JacTew.
[Tomobue B mpocTpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH IMOBEPXHOCTEH
nonoOHeIX ¢uryp. IlpeoOpazoBanue momoOusi, romorerus. Pemienuwe 3amad Ha
IJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceueHnii MHOTOIPAaHHUKOB M TEJI BPALICHUS: CEYEHUS IMJIMHIPA
(mapauielbHO W TEPIEHAMKYJSIPHO OCH), CEYCeHHs KoHyca (mapayielibHbIe
OCHOBAHHUIO M TIPOXOJISAIIME Yepe3 BEPIIUHY), CCUCHHUS I1apa, METOIbI TIOCTPOCHHUS
CEYEHUI: METOJ| CIIEIOB, METOJ BHYTPEHHETO NMPOEKTUPOBAHUS, METOJ IEPEHOCa
CEKYIIEH IIIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. OmnepauuMu HaJa BeKTOpaMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXeHUA. [IpsiMoyronbpHas
cucTeMa KoopauHart B npocTpaHcTBe. Koopaunatsl BekTopa. Pazmoxenue BekTopa
no ©Oazucy. KoopAuHaTHO-BEKTOPHBIA METOJ MPH PELUICHUH TeOMETPUUYECKUX
3a7ay.

JIBUKEeHUA B IPOCTPAHCTBE

JIBxenus mpoctpancTBa. OtoOpakeHus. [IBWKeHUS U paBEHCTBO (UTYD.
OOmue cBoicTBa JBMXKEHUM. Bunbl JBWXEHUN: MapaulebHBIM MEepeHoc,
LCHTPaJIbHASI CUMMETPUS, 3€pPKAIbHAS CHUMMETPHS, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHbB) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaaHcKoe BOCIMTAHHE!

c(hOpPMHUPOBAHHOCTH IPAKJAHCKON MO3UIIUK 00YUaIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOIO  4YJI€HAa  POCCHUUCKOTO  OOIIECTBa,  MPEJICTABICHUE O
MaTEMaTHUYECKNX OCHOBaX (PDYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD, SBIICHUH,
IpoIeyp TpaXkJIaHCKOTO oOmiecTBa (BBIOOPBI, OMPOCHI M JIPYroe), YMEHHE
B3aMMO/JICHCTBOBATh C COIMAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
(GYHKIUSAMY 1 HA3HAYCHUEM;

2) IAaTPHMOTHYECKOE BOCITUTAHHUE:

c(hOpMHUPOBAHHOCTh POCCUUCKON IpakAaHCKOW MIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUNUCKUX MATEMAaTUKOB U POCCUICKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJB30BAaHUE OATUX JOCTHUKEHUU B JAPYTrMX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMMUKH;

3) IyXOBHO-HPaBCTBEHHOE BOCITUTAHHE

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCUICKOT0 Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMUSI, 3THUYECKOIO MOBEACHUS, CBSI3AHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTHKEHUW HAayKM U JIeATCIIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHE:!

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]lay, PEHICHUN, PACCyKIECHUM, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acTeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puznueckoe BocUTAHHE:

cOPMHUPOBAHHOCTh, yMEHUS TPUMEHSATh MaTeMAaTHYeCKHe 3HAHUS B
WHTEpecax 370pOBOro U 6€30macHOro 00pas3a )KU3HHU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JI0pOBBIO (3I0pOBOC MHTaHWE, COATAaHCHPOBAHHBIA PEKHUM 3aHATHH WU
OTIbIXa, peryjsipHas Gu3ndeckasi akTUBHOCTB), (DU3HMUECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUAX CIOPTUBHO-03/I0POBUTEIBHOMN JAESATEIbHOCTHIO;

6) Tpy10BO€ BOCIIUTAHHE:

TOTOBHOCTh K TpYyHdy, OCO3HaHWE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
pazmuuHbiM  chepaM  NPO(ECCHOHAIBHOW  NESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM M €€ MNPUIOKEHUSIMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBHIOOP
Oynymeir mpodeccu U pearr30BBIBATh COOCTBEHHBIC IKU3HCHHBIC TUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTreéMaTH4eCcKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 HAa TMPOTSDKCHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHIO B PEIICHUU MTPAKTUUYECKUX 33/1a4 MaTEeMaTUYECKOW HAPaBICHHOCTH,;

7) 3K0JI0THYECKOe BOCTIMTAHME:!

cOPMHUPOBAHHOCTh  JKOJIOTMUECKOM  KyJIbTYpbl, TOHUMAaHUE BIMSIHUS
COLIMATIbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOJHOW M COLUAIBHOU
Cpelbl, OCO3HaHUE IIT00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPo0OIJieM, OpUeHTAIUs
HAa TIPUMCHEHHE MATeMAaTHYECKUX 3HAHWHK IS pemieHus 3amad B 00JiacTu
OKpY’Kalolllel Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKHM HUX BO3MOKHBIX
MOCJHEACTBUN JIJIs1 OKPYKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKHW U  OOIICCTBEHHOM  MPAKTUKH, TMOHUMAaHHE
MaTeMaTUYeCKOW HayKH Kak cdepbl UYeTOBEYECKOM JIesTEeIBHOCTH, STAloOB €€
pa3BUTHS W 3HAYUMOCTU ISl Pa3BUTHSA I[IMBWINW3ALHUH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKM W MaTEeMaTUYeCKON KyJIbTypoill Kak CpEICTBOM TO3HAHUS MHDA,
TOTOBHOCTh OCYIIECTBJISITh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue AecTBUS:

BBISIBIIATH M XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKKM MaTEMATUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXIy MOHATUSAMH, (DOpMyIUPOBATH
OTIpe/IeICHUs TIOHATHM, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIaCCU(PUKAIIUH,
OCHOBaHMS J1Jis1 0000IICHUS M CPABHEHHU S, KPUTEPUU ITPOBOJIMMOI0 aHAJN3A;

BOCIIpUHUMATh,  GOPMYJIHpPOBATH U  MPEOOpPA30OBBIBATH  CYXKICHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHbIE, EAUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISIBIISITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJACHUSIX W YTBEPXKICHUSAX, MpeIaratb KpUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEW U TPOTUBOPEUHN;

JIeJIaTh BBIBOJBI C HCMOJIb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUEHUM, YMO3aKJIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSTEIIBHO JTOKA3aTEIbCTBA MATEMATUUECKUX YTBEPHKIACHUN
(mpsiMbIe ¥ OT MPOTHUBHOIO), BBICTPAUBATh apT'yMEHTAIINIO, TPUBOAMTD IPUMEPHI 1
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYKICHUS U BHIBOJIHI,

BBIOMpATh CrHOco0 perieHus y4deOHO#M 3amaunm (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHHUs, BbIOUpATh HauboJiee MOAXOMSIMMH ¢ y4ETOM
CaMOCTOSTEIIHHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT TIO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIIME  OPOTHUBOpeuHe,  mpobdiemy,
yCTaHABIIMBAaTh MCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3y, apryMEHTUPOBAThH
CBOIO MO3UIINIO, MHEHUE,;

IPOBOANTH CAMOCTOATENBHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBaHHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHUECKOro 00bEKTa, sIBJICHHUS, MpoIiecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy OOBEKTaMH, ABICHUSMH, MPOLIECCAMU;

CaMOCTOSITENIBHO (POPMyYIMpPOBaTh OOOOIIEHMS] U BBIBOJBI 10 pe3yibTaTaMm
OpOBEAEHHOTO  HAONIOAEHUS, HCCIEAOBAaHUS, OLIEHMBATh  JIOCTOBEPHOCTH
IOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXHOE pAa3BUTHE IMIPOILIECCa, a TaKXKE BBIIBUTATDH
IPEIMOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIIOBHUSAX.

Pabora c nndopmanmeii:

BBISBJIATH JeUUUTH MHPOPMALUH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOTIPOC | TSI PEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIINIO U3 UCTOYHUKOB Pa3IMYHBIX THIIOB, aHAIU3HUPOBATh,
CHUCTEeMAaTU3UPOBAaTh M HWHTEPIPETHPOBATh MH(POPMAIIMIO PA3IUYHBIX BHAOB U
¢dbopM npesicTaBICHUS;

CTPYKTYpUpOBaTh HMH(OpPMALIMIO, MPEACTaBIATh €€ B pa3IUYHbIX (PopMmax,
WJLTIOCTPUPOBATH Ipapruecky;

OLICHUBATH HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMyJIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHS

Oo0uenue:

BOCIPUHUMATh U (POPMYIHPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUSIMHU U
HeJsIMM  OOLLEHUs, SCHO, TOYHO, IPAMOTHO BbIpa)kaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M NMHCBMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUs MO XOIy PEIICHUs 3aayH,
KOMMEHTHUPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ 00CYX/I€HHUs 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIA€MOW TEMBI,
npo0OsieMbl, pelmaeMoi 3a7aydd, BbICKA3bIBaTh HJIEH, HALICJICHHbIE Ha IOUCK
peleHns, COINOCTaBIIATh CBOU CYXICHUA C CYXKIACHUAMHU APYTMX YYaCTHUKOB
nuanora, oOHapy>XKMBaTh Pa3jiudyve M CXOJICTBO MO3UIIMKA, B KOPPEKTHOU (dopme
bopMynupoBaTh pa3HOIIacHsi, CBOM BO3PAKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4M, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOATENIbHO BBIOMpPATh (QopMaT BBICTYIUIEHHS C Y4€TOM 3ajad
NpEe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

PerynsiTuBHbIE YHHBeEpPCAJbHbIE YueOHbIE NeiCTBUSA
Camoopranu3anmusi:



COCTaBJIAITh IJIaH, aJITOPUTM PELICHUS 3aJa4yH, BHIOMPATh CIOCO0O PELIeHUs C
y4€TOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
Y KOPPEKTUPOBATHh BAPUAHTHI PEIIEHUI C YYETOM HOBOW MH(OpMALUH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH MHTEJVIEKT:

BJIa/JE€Th HABBIKAMU  I[IO3HABAaTEIbHONW  peQUIEKCMM  Kak  OCO3HaHMS
COBEPILAEMBIX JECUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB, BIAJETh
crnocobamMu CaMONPOBEPKH, CAaMOKOHTPOJS MpoLecca M pe3yjbTaTa peleHUs
MaTeMaTUYECKOH 3a1auu,

IOpEIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbh IIPHU PEIICHUU 3a/layH,
BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTATA LEIU U YCIOBUAM, OOBSICHATH TPUYHHBI
JOCTUKEHUS WK HEJOCTUKEHUS PE3yIbTaTOB JESATEIbHOCTH, HAXOIUTh OLIUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHas1 1eITEJIbHOCTD !

NOHMUMAaTh M HMCHOJb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHIUBUIYaIbHOU
paboThl MpU pEHIeHHH YYEeOHBIX 3aJa4, MPUHUMATh LEIb COBMECTHOM
JESTEIbHOCTH, IUIAHMPOBATh OPraHU3allMI0 COBMECTHOW pPAalOOTHI, pacHpeleisTh
BUJBl paboT, [OroBapuBaThcs, OOCYXKIaTb NPOLECC U pe3ysibTaT padoTHl,
000011aTE MHEHHUST HECKOIBKUX JIIOAEH,;

y4acTBOBaTh B T'PYNIOBBEIX (GopMmax padboTsl (0OCykaeHHs, OOMEH MHEHHI,
«MO3TOBBIC IITYPMBI» ¥ HHBIC), BBIIOJHATH CBOK 4YacTh pabOTBl |
KOOPJIMHHUPOBAaTbh CBOM JECHUCTBHUA C JPYTMMHM YICHAaMHM KOMAaH]Ibl, OLICHUBAaTh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YYaCTHHUKAMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyyaromuiicss HAyIUTCS:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMH IMOHSATHSIMH CTEPCOMETPHH TIPH
pEIICHNUH 33]1a4 U TPOBEICHUU MaTEeMAaTHICCKUX PACCYKICHUIA;

e TPHUMCHITh aKCHOMBI CTEPCOMETPHH W CIICJACTBHUS M3 HHX NPU PEHICHUH
TCOMETPHUYCCKHX 3a71ad;

e KIACCU(UIIUPOBATHL B3aUMHOE PACIIOJIOKCHHE TIPSIMBIX B MPOCTPAHCTRBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX M IFIOCKOCTEH B IPOCTPAHCTRBE,

e CBOOOJHO OIEPUPOBATH TIOHATHUSMH, CBSI3AHHBIMH C yIJaMd B
IMPOCTPAHCTBE. MEXKIY MNPAMBIMH B IPOCTPAHCTBE, MEXAY MPSIMOH H
TUIOCKOCTBIO;

e CBOOOJHO OIIEPUPOBATH OHATHUSIMH, CBSI3aHHBIMU C MHOTOTpaHHUKAMU,



e CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (IpH3Ma,
MUPAMH/JIA, PSIMOYTOJBHBINA MapalIesIeUIe], KyO);

e KJacCUUIUPOBATH  MHOTOTPAHHUKM,  BBIOMpas  OCHOBAHHUS  JUIS
KJIacCU(hUKAIINH;

e CBOOOJHO OINEPUPOBATH MOHSATUSMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHHUKOB ITIOCKOCTHIO;

e BBINIOJHSATH napasuieJIbHOE, LEHTPaJIbHOE u OpPTOrOHATBLHOE
MPOEKTUPOBaHUE (DUTYp HA MIOCKOCTb, BBIMOJIHATH M300paxkeHus: Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOIPAHHUKOB PA3JIMYHBIMU METOAAaMH, BBIMOJIHSTH
(BBIHOCHBIE) IJIOCKUE YEPTEIKU W3 PUCYHKOB MPOCTHIX 00BEMHBIX (DHUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJM  TOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpH3Ma,
MUPaMU/Ia), FCOMETPUICCKHUX TeJI ¢ IPUMEHEHHEM (hOpMYT;

e CBOOOIHO OMEPUPOBATH MOHATHIMH. CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPHUH, ILIEHTP, OChb M IUIOCKOCTh CHMMETPUHU
burypsi;

e CBOOOJHO ONEPUPOBATH IOHATUSAMHU, COOTBETCTBYIOIIMMHU BEKTOpam H
KOOpJIMHATaM B IMPOCTPAHCTBE;

e BBINIOJHATH JICUCTBUS HAJ BEKTOPAMH,

e pemarh 33JaYd Ha JIOKA3aTeIbCTBO MAaTEeMATHYECKUX OTHOIICHUU W
HAXOXKJICHUE TC€OMETPUUYECKUX BEJIMYUH, NMPUMEHSSI HU3BECTHBIE METOJIbI
U PEIICHUU MAaTEeMaTHYECKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0)KHOCTH;

e TMPHUMEHITh MPOCTEHIINE TPOTPAMMHBIC CpPEICTBA U  DIIEKTPOHHO-
KOMMYHHKAITMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4;

e U3BJEKaTh, MPEOOpPA3OBBHIBATH M HWHTEPIPETUPOBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYpaxX, TMPEJACTABICHHYIO Ha
yepTexax U pUCyHKax;

e TMPUMCHATH TIOJIyYCHHBIC 3HAHWSA Ha TPaKTUKE. CpaBHUBATh W
aHAM3WPOBATh PEAbHBIC CUTYyAIlMH, MPUMEHITh U3YUCHHBIC MOHSATHS B
npolecce IOMCKAa pEeUIeHUs MaTeMaTUdeckd  cHOopMyIMpOBaHHOU
npoOJIeMbl, MOJAEIUPOBATh peajbHbIE CHUTyallMd Ha SI3bIKE T€OMETPHH,
UCCIIEIOBaTh MOCTPOCHHBIE MOJENN C HCIOJIb30BAHUEM T€OMETPUUYECKUX
MOHSATHIA M TEOpeM, ammapara anreOpbl, pelaTth MpaKTHUYECKUe 3a/JauH,
CBSI3aHHBIC C HAXOXKJEHUEM T€OMETPUUYECKUX BEITUYHH;

e HMETh TPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHUS TCOMETPUM Kak
COCTaBHOM yacTu (hyHIaMEHTa Pa3BUTHS TEXHOJOTHH.

K xonity 11 kaacca oOyyaromuiicss HAyqUTCS:



CBOOOJIHO OMNEPHUPOBATh MOHATHUSMH, CBSI3aHHBIMU C LMJIWHAPUYECKOM,
KOHHUYECKOW U C(EepHuecKoll TMOBEPXHOCTSIMHU, OOBICHATH CIIOCOOBI
MOJTyYeHUS;

OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C TEJIAMH BPAIICHUS: IJIHHIPOM,
KOHYCOM, cepoil u mapom,

pacrio3HaBaTh Tena BpamleHus (IWIMHADP, KOHYC, cdepa W IIap) H
OOBSICHATH CTIIOCOOBI MOYYSHHSI TEJ BpaIlCHHUS;

KJIaCCU(PUITUPOBATH B3aUMHOE PACIONIOKeHNEe Cephl U INIOCKOCTH;
BBIYUCIIATh BEJIMYUHBI AJIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpaIICHUS,
00BEMBI M TUIOMIAN MOBEPXHOCTEH MHOTOTPAHHHUKOB W TENl BpAICHHUS,
T€OMETPUUECKHX TeJl C MPUMEHEHUEM (POopMyT,

CBOOO/IHO OINEPUPOBATh MOHATUSMHU, CBA3AHHBIMH C KOMOWHAIUSMU Tel
BpalleHUs] 1 MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, BIUCAHHBIN B cdepy u
OINKCaHHBIM OKOJIO cdepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK WM TEJIO
BpaIllCHUS,

BBIUUCIISATH COOTHOIIEHUSI MEXKY TUIOIIAISIMHA TIOBEPXHOCTEH B 00BEMaMU
MONOOHEBIX TEII,

U300paxkaTth u3y4aeMble (UTYphI, BBINOJIHITH (BBIHOCHBIC) IUIOCKHE
YEepTEKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (QUIYp: BHUI CBEpPXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJ BPAIICHUS;

U3BIIEKAaTh, WHTEPIPETHPOBATH M TMPeoOpa3oOBBIBATh HH(POPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YyepTekax U pUCyHKax;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPAINK HaJl BEKTOPaMHU,

3aJ1aBaTh TNIOCKOCTh YPaBHEHUEM B JICKaPTOBOM crcTeMe KOOPAMHAT;
pelaTh reoMeTpUYEeCKre 3a7aun Ha BHIYMCICHUE YTIIOB MEXAY MPSIMbIMU
U IUIOCKOCTSIMH, BBIUMCJIEHME PACCTOSHUNA OT TOYKHU 10 IUIOCKOCTH, B
IIEJIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPJMHATHOTO METO/Ia MPU PEUICHUH;
CBOOOIHO OMEpUPOBATh MOHATHUSAMH, CBSI3aHHBIMH C JBWKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JIBUKCHUM;

BBITIOJIHATh HM300pa)KEHUST MHOTOTPAHHUKOB M TEJl BpalleHUS MpHU
MapajyIeIbHOM  [IEPEHOCE, LEHTPAIbHOM CUMMETPHUH, 3€PKAIBHOU
CUMMETPHH, TIPU TIOBOPOTE BOKPYT MPSIMOM, TPeoOpa30BaHuUs MOA00MS;
CTPOUTH CEUYEHHUSI MHOTOTPAaHHUKOB W TEJ BPAIICHHUS. CEYCHHS IMIIMHIPA
(mapasutespbHO U MEPICHANKYISIPHO OCH), CCUEHUs KOHyca (mapaieabHbIe
OCHOBaHHIO U MPOXO/ISAIINE Yepe3 BEPIINHY), CCUCHUS 1Iapa;
UCIOJIb30BaTh METOJAbl IMOCTPOCHMSI CEUEHUH: METOJA CIIEAOB, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/] TIEPEHOCA CEKYIIEeH MI0CKOCTH,



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKICHHUS;

IPUMEHATh T€OMETPUYECKHE (aKThl IJISl PELICHUS CTEPEOMETPUUECKUX
3a/1a4, OPEANOJIAralliuX HECKOJIBKO IIAaroB pEIICHUs, €CIU YCIOBUSA
NPUMEHEHUS 3a/1aHbl B IBHOW U HESIBHOU (opme;

pemarp 3aJa4d Ha JOKa3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIUYHH;

IPUMEHSATH MPOTPAMMHBIE CPEACTBA U AJNEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKUX 33/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAHWS HA  TPAKTHUKE.  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATH PEANIbHBIE CUTYallUH, IPUMEHATh U3YUYCHHbIC
NOHATHUS, TEOPEMBI, CBOMCTBA B IIPOLIECCE IIOUCKA  PEIICHUS
MaTeMaTHUYeCKu  CQOPMYITUPOBAHHOM  MpoOJIEMBI,  MOJIECIHUPOBATH
peanbHble CUTyallUM Ha S3BIKE I'€OMETPUH, HCCIEAO0BATH IOCTPOCHHBIC
MOJEIIA C HCIIOJIB30BAHUEM TIE€OMETPUYECKUX TOHATUH U TEOpeEM,
anmapara anreOpbl, pemaTh NPaKTUYECKHUE 3aJaud, CBS3aHHBIE C
HAXO0KJEHUEM T'€OMETPUUECKUX BEIUYHH;

UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4acTH (yHIaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3iejioB H TeM (undposrbie)
n/n MpPOrpaMMbl Bcero Kontpoabusie — Ipakriieckue o0pa3oBaTejbHbIE
padoTsbI padoThI pecypesI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnosiokeHue npsMbIX B 5 1
MPOCTPAHCTBE
3 [TapannenbHOCTh IPSMBIX M IUIOCKOCTEH B g
MIPOCTPAHCTBE
4 [eprieHAUKYISIPHOCTH MPSAMBIX U o5
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBI U pacCTOSHUS 16
MHororpanHuku 7
BexTopsl B IpocTpaHCcTBE 12
3 HOBTOPGHI/IG, 0000I1IIeHNE U CUCTEMATHU3AIINA 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpoBbIe
Ne ni/n P Kontpoabubie IIpakTHueckue (unbp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 AHaMTHYECKast TEOMETPHS 15 1
) [ToBTOpEeHUE, 0600IICHNE 1 15 1
cucTeMaTu3alus 3HaHUI
3 O6bEM MHOTOTpaHHHKA 17
4 Tena Bpamenus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEHwme, 0606HICHI:I€ u 17 5
CUCTeMAaTH3aIHs 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne i/t

Tema ypoka

Koan4uecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYecKue
padoThI

Jlara
HU3ydeHust

JJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcCHOBHBIE TIpaBUJIa H300pAKESHUS
Ha PUCYHKE TUIOCKOCTH,
HapauIeIbHBIX MPSIMBIX (OTPE3KOB),
CepeIrHBI OTpe3Ka

[ToHsTHS CTEpeOMeTpUH: TOUKa,
npsiMasi, TNIOCKOCTB, TPOCTPAHCTBO.
OcHoBHbIE TpaBUIIa H300paKEHUS
Ha PUCYHKE TUIOCKOCTH,
napauIeIbHBIX MPSIMBIX (OTPE3KOB),
CeperHBI OTpe3Ka

05.09.23

05.09.23

[TonsiTUA: nepecekarouecs
IUIOCKOCTH, TepPECEeKaIONINeCs
npsiMas ¥ TJI0CKOCTh;
MOJTyTIPOCTPAHCTBO

[TonsaTtus: nepecexaromuecs
IUIOCKOCTH, NIEPECEKAIOLINECS
npsiMasi ¥ TII0CKOCT;
HOJYTPOCTPAHCTBO
MHororpaHHUKH, H300pakeHue
NPOCTEHIINX MPOCTPAHCTBEHHBIX
¢uryp, HecymecTBYIOUIMX 00bEKTOB

07.09.23

12.09.23

12.09.23




MHororpaHHuku, U300pakeHne
NPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HECYIIECTBYIOIINX 0OBEKTOB

14.09.23

10

11

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus u3 HuX. CrocoObl
3a/laHus MPSIMBIX U IJIOCKOCTEN B
npoctpanctBe. O603HaueHUS
MPSIMBIX U TJIOCKOCTEM

N300paskeHre CEUeHUI TUPAMU/IBI,
Ky0a U MPU3MBbI, KOTOPBIE TPOXOISAT
yepes ux péopa. Mzobpaxenue
NepecevyeHus MOJIy4eHHBIX
IJI0CKOCTeN. PackpammBanue
MOCTPOEHHBIX CEUYEHUN Pa3HbIMU
[BETaMH

N300pakeHne ceueHuil mupamMu/sl,
Ky0a ¥ PU3Mbl, KOTOPBIE TIPOXOJISAT
yepes ux péopa. M3obpaxenue
MEPECCUCHUS MOJTYUCHHBIX
mockocrell. PackpammBanue
MMOCTPOCHHBIX ceueHni Pa3sHbBIMU
OBETaMU

19.09.23

19.09.23

21.09.23

26.09.23

26.09.23

12

N300pakeHne ceueHni MUPaMU/IbI,
Ky0a ¥ IpU3MbI, KOTOPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenune

28.09.23




MepeceyeHus MOJTyYeHHBIX
IJI0CKOCTeM. PackpammmBanue
MOCTPOEHHBIX CEUEHUN Pa3HbIMU
LIBETAMU

13

14

N3obpakenue ceueHuit mupamMu/bl,
Ky0a ¥ IPU3MBbI, KOTOPBIE TIPOXOISAT
yepe3 ux péopa. M3obpaxenue
MIEPECCUCHUS MTOJTyYCHHBIX
iockocteit. PackpammBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU
[[BETAMHU

Mertoa ciie10B I MOCTPOSHUS
CEUEHUU

03.10.23

03.10.23

15

Merton cne1oB 115l TOCTPOEHUS
ceueHuil. CBoiicTBa nepecevyeHnit
MPSIMBIX U IIJIOCKOCTEN

05.10.23

16

17

18

Merton cienoB Uil MOCTPOEHUS
cedeHuii. CBoiicTBa nepecevyeHnit
MPSIMBIX U IIJIOCKOCTEN

[TocTpoenue ceueHuii B mupamue,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co31aHne BEIHOCHBIX YEpPTEkKEN U
3aITUCh IIaroB MOCTPOSHUS

[Toctpoenue cedenuii B mupamue,
KyOe 1o TpéM ToukaM Ha pEopax.
Co3aHue BBIHOCHBIX YepTexen U
3aIKCh IIAroB MOCTPOCHUS

10.10.23

10.10.23

12.10.23

19

ITocTpoenue ceueHnii B MUpaMUJe,
KyOe 1o TpéM ToukaM Ha pEbpax.

17.10.23




Coznanue BBIHOCHBIX YEpPTEXEN U
3aIKCh IIAr0OB MOCTPOCHUS

20

IToctpoeHue ceuenuii B nupamu/e,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co3znanue BBIHOCHBIX YEpTEXEN U
3aIUCh IIATOB MIOCTPOCHUS

17.10.23

21

22

23

[ToBTOpEHME MITAHUMETPUU:
Teopema 0 TpONOPLUHOHAIBHBIX
orpeskax. [lonoOue TpeyronbHUKOB

[loBTOpEHME MIIAHUMETPUU:
Teopema Menenas. PacueTsl B
CEUYEHUSIX Ha BBIHOCHBIX YEPTEXKAX.
Hcropus pa3BuTus INIAHUMETPUU U
CTEpEOMETPUH

Konrpomnsnas padora " AKcHOMBI
crepeomeTpun. CeueHus"

19.10.23

24.10.23

24.10.23

24

25

B3anMHOE pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpemmBarommecs
npsimble. [IpuzHaku
CKPEIIHBAIOIINXCS MPSMBIX.
[TapannenbHble psiMbIE B
IPOCTPAHCTBE

TeopeMa 0 Cyl1eCTBOBAHUH U
€IMHCTBEHHOCTH IIPSIMOI
NapajuiebHON JaHHOU MIPSMOM,
MPOXOJSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIlel Ha
JlaHHOU mpsimoit. JlemMa o
MEePECEUCHUH TTapaslIeIbHbIX

26.10.23

07.11.23




MMPAMBIX IIITOCKOCTBIO

26

27

28

29

30

31

[TapanienbHOCTB TPEX MPSIMBIX.
Teopema 0 TpEX MmapayIeabHbIX
npsMeIx. Teopema o
CKPCIIMBAIOINXCS NPAMBIX

[TapannenbHoe MPOSKTHPOBAHHE.
OcHOBHbIE CBOICTBA MapaIEIBLHOTO
npoeKTHpoBaHus. M3o0paxenue
pasHbIX (QUTYp B TapauIeIbHON
POCKIIH

[{enTpasnbHas npoekuus. Yroi ¢
COHAIPaBJICHHBIMU CTOPOHAMHU.
VYrois Mexay NpsSMbIMU

3aa4yM Ha JOKa3aTeIbCTBO U
WCCJIEIOBAHNE, CBSA3AHHBIC C
PacroI0KEHUEM NIPSMBIX B
IIPOCTPAHCTBE

IToHATHSA: MapaIEIBbHOCTD NPSIMOK
U IJIOCKOCTH B IIPOCTPAHCTBE.
IIpu3Hak napajnenbHOCTH PAMON U
miockoctu. CBoiicTBa
MapaJUIEIbHOCTH MPSIMOU U IIIIOCKOC

I'eomeTpuueckue 3a1aun Ha
BBIUUCIICHHUE U JIOKA3aTEIILCTRO,
CBSI3aHHBIC C MAPAUICITBHOCTHIO
NPSIMBIX M IJIOCKOCTEH B
POCTPAHCTBE

07.11.23

09.11.23

14.11.23

14.11.23

16.11.23

21.11.23

32

ITocTpoenue ceueHus, NPOXOAAIIETO
4yepes JaHHYIO NPSIMYIO Ha YepTexKe

21.11.23




Y NIapaJUIEIIbHOTO APYTOU IIPSIMOM.
Pacuér oTHOIIEHUI

33

[TapamenbHas npoexuus,
MMPUMCHCHUC OJId IMOCTPOCHUA
CeueHM KyOa 1 mapauiesenumneaa.
CaoiicTBa napajienenuneaa u
MIPU3MBI

23.11.23

34

35

36

37

[TapayenbHbIE MITOCKOCTH.
[Ipu3Haky nmapamneabHOCTH IBYX
IJIOCKOCTEM

Teopema o0 napayIeIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJIAILEH Yepe3 TOUKY, HE
MIPUHAJICKALTYIO JAHHOU
IIJIOCKOCTH M CJICJICTBHUSA U3 HEE
CBoiicTBa napayienbHbIX
IIJIOCKOCTEH: O MapauIeIbHOCTH
IIPSIMBIX [IEPECEUYEHUS TIPH
MIEPECEUECHNH JIBYX NapaJIIEIbHBIX
IJIOCKOCTEN TpEThen

CaolicTBa napasmuieabHbIX
IUIOCKOCTEH: 00 oTpe3kax
napajuIeIbHBIX NPAMBIX,
3aKJIFOUYEHHBIX MEXKIY
napauieIbHbIMU IJIOCKOCTSIMU; O
MIEPECEUECHUH NPSIMON C IBYMS
NapajuIeIbHBIMU IIJIOCKOCTSIMU

28.11.23

28.11.23

30.11.23

05.12.23

38

[ToBTopenue: Teopema I[Tudaropa na
IIOCKOCTH

05.12.23




39

[ToBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYrOJIbHUKA

07.12.23

40

41

CgoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuiejenumneia

Brruncnenue IMH OTpE3KOB B KyOe
Y IPSIMOYTOJIBHOM IapajuieseuIee

12.12.23

12.12.23

42

[IeprieH UKy IAPHOCTH NPSAMOU U
iockocTy. [IpusHak
NEPIEHIUKYJIAPHOCTH IIPSIMOU U
IUIOCKOCTH

14.12.23

43

[IeprieH UKy IAPHOCTH NPSAMOU U
mockocty. [Ipru3nak
NEPIEHIUKYJIAPHOCTH IPSIMOU U
IIJIOCKOCTH

19.12.23

44

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH,
IIPOXOJSIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U NEPIEHAUKYIISIPHON
K IUIOCKOCTH

19.12.23

45

46

47

I110CKOCTH M MEPIIEHIUKYJISPHBIE
VM IIPSIMBIE B MHOTOI'PaHHHUKAX
[IimockocTy U NepHeHAUKYIISIPHbBIE
UM IPSIMBIE B MHOTOI'PaHHUKAX

[leprienauKynsAp ¥ HAKJIOHHAS.
[TocTpoenue nepneHAnKyIspa U3
TOYKHU Ha MPSIMYIO

21.12.23

26.12.23

26.12.23

48

[leprienauKysip ¥ HAKIOHHAS.
[TocTpoenue neprneHguKyspa u3

28.12.23




TOYKH Ha MPSMYIO

49

50

Teopema 0 TpEX MepHEHAUKYJISPax
(npsimast u oOpatHast)
Teopema 0 TpEX MePHEHANKYJISPax
(mpsiMast 1 oOpaTHas)

11.01.24

16.01.24

51

Yron mexay CKpeluBarOIUMUCS
PSIMBIMU

16.01.24

52

53

[Touck neprneHauKyIsspHBIX IPSIMBIX
C HOMOILBIO EPIEHANKYIISIPHBIX
IJIOCKOCTEN

OpTOI‘OHaJ'IBHOG IMPOCKTUPOBAHHC

18.01.24

23.01.24

54

[locTpoenue ceuenuii kyba, pu3Msl,
IIPaBUIIBHOM MUPAMUJIBI C TOMOLIBIO
OPTOrOHAJILHON NIPOEKIUU

23.01.24

55

56

57

58

[TocTpoenue ceuenuii kyba, puU3Msl,
IIPaBUIIBHOM MUPAMUJIBI C TOMOLIBIO
OPTOTOHAJILHON IIPOEKIIUU

CuMMeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO TIOCKOCTH.
[InockocTn cumMmeTpHil B
MHOI'OIrpaHHHUKax

[Ipu3Hak neprneHaAuKyIIpPHOCTH
IPSIMOM U TNIOCKOCTH KaK CIIEJCTBHE
CUMMETPHHU

HpaBI/I.]'H)HI)Ie MHOTI'OrpaHHUKH.

Pacuér paccTosHMi1 OT TOUKHU 10
IIJIOCKOCTH

25.01.24

30.01.24

30.01.24

01.02.24

59

[TpaBuiIbHBIE MHOTOIPAHHUKHU.

06.02.24




Pacuér paccTosHMi1 OT TOYKHU 10
IUIOCKOCTH

60

Crioco0bl OIyCTHTD
NEePIEHINKYIISAPBI: CAMMETpPUS,
CIBUT TOYKH I10 ITapaJLIECIbHON
IPsIMO

06.02.24

08.02.61

62

CaBur 1o HemnapasieIbHON MPSAMO,
WU3MEHEHHUE PACCTOSHUN

KoHntposnbHas padora "B3anmuoe

PAacIoIOKEHHUE MPSIMBIX U
IJIOCKOCTEH B pocTpaHCTBE"

08.02.24

13.02.24

63

[ToBTOpEHUE: yron Mex 1y NpsMbIMHA
HAa IUIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

13.02.24

15.02.2464

[ToBTOpEHME: Yyrom Mex Iy
CKPELIMBAIOIIMMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

15.02.24

65

66

67

I'eomerpuueckue MeToIbI
BBIYHUCJICHUA yTJia MCXKIY NPAMBIMU
B MHOI'OrpaHHuKax

JIByrpanssiii yroa. CBoicTBO
JIMHENHBIX YIJIOB JBYT'PAHHOIO yIila
[IepnieHquKyIsIpHBIE IIIIOCKOCTH.

CBoiicTBa B3aUMHO
NEPNCHANUKYIISIPHBIX IUIOCKOCTEH

20.02.24

20.02.24

22.02.24

68

[Tpu3Hak neprneHIuKyIsIpHOCTH
IJIOCKOCTEM; TeopemMa o0 mpsiMoi

27.02.24




NepEeCcEeYEHMs IByX IJIOCKOCTEN
NEePIEeHIUKYISIPHBIX TPEThel
IUIOCKOCTH

69

[IpsAMOYyTOIBHBIN ApaJUICIICIIUIIE;
KyO; U3MepeHusi, CBOICTBa
IPAMOYTOJIBHOTO IIapajuIeICIuIIe a

27.02.24

70

71

72

Teopema o AuaroHayu
MPSMOYTOJIBHOTO TapajulesienuIieia
H CIIEACTBHUE U3 Hee

CTGPGOMeTpI/I‘{eCKI/IC H IIPUKJIATHBIC
3aJa4iu, CBA3aHHBIC CO B3aUMHBIM
PacCIIOJIOKCHUEM IIPAMBIX H
IIJIOCKOCTH

HOBTOpeHI/Ie: CKpCIIMBAIOIIHUECH
MMpAMBIC, TaPAJJICIIBHBIC TNIOCKOCTU
B CTaHAAPTHBIX MHOT'OI'PAHHHUKAX

29.02.24

05.03.24

05.03.24

73

74

[Tapa nmapannenbHbIX MJIOCKOCTEHN Ha
CKPELIMBAIOIINXCA MPSAMBIX,
PacCTOsTHUE MEXTY
CKPEIIMBAIOIIUMHUCS TIPSIMBIMU B
MPOCTHIX CUTYAIUSIX

PaccrosHne oT TOUKM 10 MIOCKOCTH,
PacCTOSAHUE OT HPSIMOM 10
IIOCKOCTH

07.03.24

12.03.24

75

Brraucnenue paccTosHUN MEXTy
CKPELIMBAOIINMHUCS IPSIMBIMHU C
IIOMOUIBIO NEPIICHIUKYIAPHON
IIJIOCKOCTH

12.03.24




TpéxrpaHHslid yroj, HEpaBeHCTBA
JUIsl TPEXTPAaHHBIX yrioB. Teopema

76 14.03.24
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIs TPEXTPAHHOIO yIila
DneMeHTHI chepruiecKoit

77 TEOMETPHUHU: I'€OAC3NYECKHUE TUHUU 19.03.24
Ha 3emie

78 KOHTpOJII:H%IlISI pabota "Yrisr u 10.03.24
paccTosiHus

79 I('jI/ICTeMaTI/ISaLII/I}I 3HAHUU ) 21.03.24

MHOrorpaHHyK 1 €ro 3J1€MEHTBI

80 [Inpamua. Buasl nupammn. 26.03.24
[TpaBuiibHas nupamMua

81 [Ipu3ma. IIpssmas u HakIIOHHAs 96.03.24
npusMsl. [IpaBunbHas nmpusma
[IpssMo#t mapaiienenumnen,

82 IIPSIMOYTOJIBHBIN MapalIeIeuIIe], 28.03.24
KyO

83 Brimyxibie VMHororpaHHHKH. 09.04.24
Teopema Ditnnepa
Boinykiible MHOTOTPaHHUKH.

84 Teopema Diinepa. [IpaBuiibHbIC U 09.04.24
MOJTyNPaBUIIbHbIE MHOTOTPAaHHUKHU

85 II'<OHTp0J'ILHa}I pa6'cl>Ta 11.04.24

MHororpanHuku

86 [lonsTHE BEKTOpa HA MJIOCKOCTU U B 16.04.24
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 16.04.24




88 Pa3HocTh BeKTOpOB 18.04.24

89 [TpaBumno mapasmenenurena 23.04.24

90 YMHOXeHHE BEKTOpa Ha YHCIIO0 23.04.24
Paznoxxenue BekTopa 1o 6azucy

91 TPEX BEKTOPOB, HE JISKAIUX B 1 25.04.24
OJTHOM TUIOCKOCTH

92 CkansipHO€ MpOU3BEICHHE 1 30.04.24

93 Brruncnenue yria mexny 1 30.04.24
BEKTOpPaMH B IIPOCTPAHCTBE

94 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1 02.05.24

95 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1 07.05.24

96 [IpocTeiimme 3agaum ¢ BEKTOpaMu 1 07.05.24

97 [Tpocreimue 3aja4un ¢ BEKTOpaMHu 1 14.05.24

98 O6O6HUICHI/IC U CUCTEMAaTH3alNs 1 14.05.24
3HaHUH

99 O606IEI6HHC U CUCTeMaTu3alus 1 16.05.24
3HaHU

100 Wrorosas koHTposibHAs paboTa 21.05.24

101 Uroroas koHTpoJbHAsA paboTa 21.05.24

102 O606LEIeHI/Ie U CUCTeMaTU3alusl 1 23.05.24
3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara undgposbie
Nen/m  Tema ypoka KonTpoabubie  IIpakTHuyeckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchbl

1 [ToBTOpenue Tems! "KoopauHatel BeKTOpa 1

Ha IJIOCKOCTH M B IPOCTpaHCTBE"
5 [ToBTOpenue Tems! "'CkanspHoe 1

MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMbl 'Boruncinenue yria 1

MEX/1y BEKTOpaMHu B IPOCTpaHCTBE"
4 [ToBTOpEeHME TeMbl 'Y paBHEHHE MTPSIMOH, 1

MPOXOIAIICH Yyepe3 IBe TOUKH'
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekTopHoe nmpousseneHne 1
3 JIuHeiiHbIe HEPABEHCTBA, TUHEUHOE 1

MIPOrpaMMUPOBaHHE
9 JInHelHbIE HEPABEHCTBA, JIMHEINHOE 1

MIPOrpaMMUPOBaHKE
10 AHanuTHYECKHEe METO/Ibl pacuéra yria 1

MEX1y MPSIMBIMU B MHOTOTPaHHUKAX
1 AHanuThyecKue MEeTobl pacuéTa yria 1

MEX/1y TJIOCKOCTSIMH B MHOTOI'paHHUKAX

OpMyJla pPacCTOSTHUS OT TOUKHU 110

12 dopmy 1




IIJIOCKOCTH B KOOpAMWHATAX

HaxoxneHnue paccTostHui OT TOUYKHU J10

13
IJIOCKOCTH B KyOe

14 HaxoxneHnue paccTostHui OT TOUYKHU J10
IUIOCKOCTH B MPAaBUIILHON MTUpaMHuIe

15 Konrponbnas padora "Ananutuueckas
reoMeTpus’

16 Ceuenuisi MHOTOTPaHHUKOB: CTaHJAapTHBIC
MHOTOTPaHHUKH

17 CeueHusi MHOTOIPaHHUKOB. METO/ CJIEIOB
CeueHus MHOTOTPAHHUKOB: CTaH/IapTHBIE

18 IJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IIJIOCKOCTEN

19 [TapanienbHble NpsSMbIE U MIJIOCKOCTH:
napasuieNbHble CeYeHUS

20 [TapannenbHble NpsSMbIE U MIJIOCKOCTH:
pacy€r OTHOLIEHUM
[TapamienbHbIe NPSIMbIE U TITIOCKOCTH:

21 YTIIBI MEX/TY CKPEITUBAIOIIUMHUCS
MIPSIMBIMU
[lepnenaukyasipHbIE IPSMBIE U

99 TJIOCKOCTH: CTaHAapTHBIE Taphbl
MePIEHINKYIISPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPUHA MHOTOTPaHHUKOB
[lepnenaukyasipHbIE IPSMBIE U

23 IJIOCKOCTHU: TEOPEMA O TPEX
MePIEeHIUKYIISIpax

24 [lepnenukynsipHbIE MPSMBIE U




IIJIOCKOCTH. BBIYUCIICHUS JJIUH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: omanu
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
Ioaaen, COOOpaKeHHsI MOT00MS

IToBTOpEHUE: MIOIIAIH
MHOT'OYTOJIbHUKOB, (OPMYJIbI [Ist
TIoIIaIel, COOOpaKECHHSI ITOT00MS
IToBTOpEHHE: MIOIIAIH

MHOT'OYTOJILHUKOB, (hOPMYJIBI JIJIst
101 e, COOOpaKeHHS IO I00MS

28

[Inomany ceyeHnit MHOTOIPAaHHUKOB!
IJIOIAIU TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTu, COOOpaxKeHus Moao0us

29

[Inomany ceyeHMit MHOTOIPAaHHUKOB!
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MoAo0us

30

31

Konrponsnas padota "[loBTopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTpaHHUKOB"

O06BeM Tena. O0BeM MPSIMOYTOIBLHOTO
napasiesenunea

32

3amgaun 00 yaBOCHUH Ky0a, 0 KBaJApaType
Ky0a; O TPUCEKIINH yTiia

33

CrepeomeTpHuyeckre 3a/1auu, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO
napaJuiesenuresaa

34

HpI/IKJIaI[HBIe 3a1a4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIEHOTO

napasuieNnenumneaa

35 O0BEM npsIMOi TIPU3MBI

36 CrepeoMeTpHuuecKUe 3aJJa4u, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IPSIMOM TPU3MBI

37 [TpuknaaHbie 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSIMOH TIPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

38 omnpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOM IPU3MBbI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpana. Oobém
MTUPAMHU/IBI

40 ®opmyna 00béMa nupamuibl. OTHOIIEHKE
00BbEMOB MUPaMU/J] C OOLIUM YTIIOM

a1 ®opmyna 00béMa nupamuibl. OTHOIIEHKE
00BEMOB NUpaMHJ ¢ OOLIUM YIJIOM

42 CrepeomeTpHyeCcKHe 3a/1auH, CBSI3aHHbIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpHUeCcKHe 3a/1a4H, CBsI3aHHBIE C
00bEMaMU MUPaMUIbI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten'", cBA3aHHbBIE ¢ 00BEMOM HAKJIIOHHOM
MIPU3MBI

45 [Tpuknanueie 3ana4uu mo Teme "OObEMBI
TeNn", CBA3aHHBIE ¢ 00BEMOM MUPAMHUIBI

16 [Tpumenenne 00bEMOB. Brruncienne

PacCCTOSIHUA OO0 IMIIOCKOCTU




KonTponbaas padbota "O0béM

47 N
MHOTOTpaHHHKA
Hunuuapudeckas TOBEPXHOCTS,

48 o0pa3yronue MUIHHIPUISCKON
MMOBEPXHOCTHU

49 Humuaap. [psimoit KpyroBoul UIUHIP.
[Tnomaap MOBEPXHOCTH UIMHIIPA

50 Konunueckas moBepXHOCTh, 00pasyromiue
KOHHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHyca TIO0CKOCTHIO,
MapaIeIbHOM MJIOCKOCTH OCHOBAHUSA

50 VYceuénnblii konyc. M3o0paxenue
KOHYCOB U yCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJTHOM MMOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U
ITOJTHOM ITOBEPXHOCTH KOHYCa
CrepeomeTpuuecKkue 3aa4u Ha

55 JI0KA3aTeNIbCTBO U BHIYMCIICHHE,
MIOCTPOCHHUEM CEUeHUN WIMH]pA, KOHYyCa
CrepeomeTpuuecKkue 3a1a4u Ha

56 JI0KA3aTeJIbCTBO U BHIYUCIICHHE,
MOCTPOECHUEM CEUEHUN HUIUHAPA, KOHyCa

57 [IpuknanHeie 3a1a4uu, CBsI3aHHBIE C
IATUHAPOM

58 [IpuknagHeie 3aa4n, CBSI3aHHbBIE C
LHMIHHIPOM

59 Cdepa u map




60

[epeceuenue cheps! u mapa ¢
wiockocThio. Kacanue mapa u chepsl
IJI0CKOCTRI0. Bua u n3o0paxenue mapa

61

[lepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
IJIOCKOCTHI0. By 1 n3obpakenue mapa

62

63

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTeu

CummMmetpust cdepsl u mapa

64

CrepeomeTpHuuecKue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepolt 1 mapom,
MOCTPOCHUEM UX CEUCHH IIOCKOCTHIO

65

CrepeomeTpHuuecKue 3aa4u Ha
JI0Ka3aTeIbCTBO Y BBIYUCIICHUE,
CBsi3aHHBIE CO cpepoit U mapom,
MMOCTPOCHHUEM UX CEUSHUH ITOCKOCTHIO

66

67

[IpuknanHeie 3a1a4u, CBsI3aHHBIE CO
ctepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA MIIOCKOCTH,
BBIYHCIICHUS B OKPYKHOCTH, CTaHJIapTHBIC
o 100us

68

Paznuunpie KOMOWHAIIMY TET BPAIICHUS U
MHOTOI'PAaHHUKOB

69

70

3amaun o Teme "Tea U MOBEPXHOCTH
BpaieHus"”

3anaun o teme "Tena U MOBEPXHOCTH
BpaleHus"




71

Konrponsnas padora "Temna u
MMOBEPXHOCTH BpamieHus"

72

73

74

O06béMm umuHIpa. Teopema 06 00bEMe
npsAMOro qujinHAaApa

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpenenaéHHoro uaTerpana. Oobém
KOHyca

ITmowany OOKOBOM U ITOJIHOM
MOBEPXHOCTU KOHYyCa

75

CrepeomeTpuuecKkue 3aa4u, CBI3aHHbIC C
BBIYHCIICHHEM 00BbEMOB IIMIIMH/IPA,
KOHycCa

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OO0BEMBI U
TJIOIIAIM TTIOBEPXHOCTEN T

OO6BEM 11apa U mapoBOTO CEKTOpa.
Teopema 06 06béMe mmiapa. [Inomans
cdepsl. CTepeomMeTpruiecKue 3a1a4H,
CBsI3aHHBIE C BBIYHCIIEHNEM 00BEMOB
mapa, IapoBOro CErMEHTa U IIapoBOTO
CEKTOopa

[Tpuknanueie 3ana4uu mo Teme "OObEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXITY
TUTOIIASIMHA TTOBEPXHOCTEH 1 00BEMaMu
MOJOOHBIX TEI

[TooOHBIE TENa B TPOCTPAHCTBE.

W3menenne o0bEMa pu MOA0OHH.
CrepeoMeTpuyecKHe 3aJa4u, CBSI3aHHbIE C




BbIUKCIIEHUEM 00BEMOB TEN U IIIOMIACH
MOBEPXHOCTEH

80

81

82

Konrponsnas padora "[lnommanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TET

JIBmxenust npoctpaHcTBa. OToOpakeHu .
JIBxenus u paBeHCcTBO (puryp. OOmue
CBOMCTBA ABMKECHUN

Buabl nBukeHuil: napamieibHbIN
MePEHOC, IEHTPaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IIOBOPOT BOKPYT
NpAMOit

83

[IpeobpazoBanus noxodus. [psmas u
cdepa Diinepa

84

85

FGOMeTpI/I'-IeCKI/IC 3ala41 Ha TPUMCHCHUEC
JABUMKCHUSA

KonrtponbHas pabota "Bektops! B
npocTpaHcTee”

86

O6o061maromiee nopropenue 11 nonstuii u
METOJIOB Kypca reomeTpun 10-11
KJIaCCOB, CHCTEMAaTH3aLUsl 3HAHUI
"[lapaninenbHOCTh MPSMBIX M TUIOCKOCTEH
B IIpoCcTpaHcTBe"

87

O6o61maromiee nopropenue 11 nonstuii u
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3aIsl 3HAHUH!
"BexTopsl B mpocTpaHcTBe”

88

O6o6maromee moropenne 11 mouaTuii u
MeToA0B Kypca reometpun 10-11




KJIACCOB, CUCTEMAaTHU3alNsI 3HAHUN:
"Bektopsl B mpocTpancTse”

89

O6o6maromee nopropenue 11 nmonstuii u
METOJIOB Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTHU3alHsI 3HAHUN
"O06beM MHOTOrpaHHHKA'"

90

91

92

93
94

O6o6maromee nopropenue 11 moHaTHii u
METOJIOB Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3alNs 3HAHUN:
"OO0BeM MHOTOIpaHHUKA"

O6o6maromee nopropenue 11 moHaTHii u
MeTOJI0B Kypca reomeTpun 10-11
KJIACCOB, CUCTEMAaTH3alNs 3HAHUN:
"[Inomaay mMOBEpXHOCTH U 0OBEMBI
KpyTJIbIX Ten"

O6o06uaromiee nopropenue 11 nonaruit u
MeTO/0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHs 3HAHUN .
"[Lnomaay mMOBEpXHOCTH U 0OBEMBI
KpYyTJbIX TET'

Hrorosas KOHTPOJIbHAsA pa60Ta

Wrorosas koHTpoJsibHas paboTa

95

96

[ToBTOpeHue, 06001mIEeHNE 1
cUcTeMaTu3alus 3HaHUI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ poJib B Pa3BUTHU
COBPEMEHHBIX NH)XKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropust pasBUTHS CTEPEOMETPUM KaK
HAayKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3sBuTHs CTEpEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropust pasBUTHS CTEPEOMETPHUH KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

101

102

Hcropus pasBUTHA CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropust pasBUTHS CTEPEOMETPUM KAK
HayKH U €€ poJib B Pa3BUTUH
COBPEMEHHBIX HHIKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHN

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102







YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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