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MHHOACHUTEJIbHASA 3AIIMCKA

['eomeTpust sBnsieTcss OJAHUM U3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHErO
o611ero oOpa3oBaHMs, TaK Kak 00€CTICUMBACT BO3MOKHOCTh M3yICHU S| JUCIIUIUIAH
€CTECTBEHHO-HAy4YHOM HANpPaBJICHHOCTA W TNPEIMETOB T'YMAaHUTAapHOTO IMKJA.
[lockompky  Joruyeckoe  MbIIUICHHE,  (QopMupyemMoe  TpU  U3YYEHHUH
00yJaronMMHCs MOHSITUIHBIX OCHOB T'€OMETPUHU, NPU JO0Ka3aTeNbCTBE TEOPEM U
MOCTPOCHUHU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM MPU PEIICHUU T€OMETPUUECKUX
3aJa4, YMEHHE BBIABUraTb M OINPOBEPraTh THMIOTE3bl HEMOCPEICTBEHHO
WCIOJIb3YIOTCA MPU PEUICHUH 337a4 €CTECTBEHHO-HAYYHOTO IUKJA, B YaCTHOCTHU
bu3UYecKux 3a1ad4.

Llens ocBoeHMsI porpamMMBbl yueOHOTO Kypca «['eomeTpusi» Ha yriayOJIEHHOM
YpPOBHE — pa3BUTHE WHIUWBUAYAIbHBIX CIOCOOHOCTEH OOydJarommxcsi Tpu
M3yYEeHUU TEOMETPHH, KaK COCTABJIIONIEH MPeIMETHOM obactu «Marematnuka u
uHbpopMaTHKa»  4Yepe3  OOecleyeHHWE  BO3MOXKHOCTH  TMPUOOpETEHUs U
WCIIOJIb30BaHMUS Oojiee TIIyOOKMX TE€OMETPUUECKHMX 3HAHUH W JICHCTBHM,
crieni(PUIHBIX TEOMETPHH, U HEOOXOIMMBIX JJIS YCTICITHOTO TPo(heCCHOHATBHOTO
oOpa3oBaHus, CBSI3aHHOTO C HCIOJF30BAaHUEM MaTeMaTHKH.

[lpuopuTteTHBIMU 3a/ladaMH Kypca T€OMETpUM Ha YriayOJIEHHOM YpOBHE,
PaCIIMPSAIONIMMHU U YCUIIMBAIOIIMMU Kypc 0a30BOTO YPOBHSI, SIBJISFOTCS:

paciMpeHue MpeICTaBICHUS] O TEOMETPUM KaK 4aCTHU MUPOBOM KYJIbTYphl U
dbopmMHpoBaHIE OCO3HAHUS B3aUMOCBS3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopmMupoBaHHE TMPEACTABICHUS O TPOCTPAHCTBEHHBIX (QHUTypax Kak o
BOKHEUIIINX MaTEMaTUYECKUX MOJENISIX, MO3BOJIIIOIIMX OIKCHIBATH W M3y4daTb
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MOHSITUITHOTO armapara no pasieny
«CtepeomeTpusi» y4eOHOTO Kypca TeOMETPHH;

dbopmMupoBaHHE  yMEHHsSI ~ BIAIE€Th  OCHOBHBIMH  TOHSATHUSAMH O
MPOCTPAHCTBEHHBIX (DUTypax W HMX OCHOBHBIMH CBOWCTBAaMH, 3HAHHUE TEOPEM,
dbopMyn B yMEHHE UX TPUMEHSITh, YMEHHS OKa3bIBaTh TEOPEMbl W HAXOJIUTh
HECTaHIapTHBIE CIIOCOOBI pELICHNUS 3a1a4;

dbopmMupoBaHNE YMEHHUS PACTiO3HABATh HA YEPTEKaxX, MOJIEISIX U B pEaTbHOM
MUpPE MHOTOTPAaHHUKM M Tela BpalICHHs, KOHCTPYUPOBATh T'€OMETPUYECKUE
MOJIENY;

(dbopMupoBaHHE MOHMUMAaHHUS BO3MOKHOCTU AKCUOMATHYECKOTO MOCTPOECHHUS
MaTeMaTHIECKUX TEeOpuH, (OpMHUpOBAHWE TOHWUMAHHUS POJIM AKCHOMATHKH TIPH
IIPOBENCHUM PaCCyKICHU;

dbopMHpOBaHUE YMEHHUS BJaJIETh METOJAaMHU JIOKA3aTEIbCTB M AJITOPUTMOB
pElICHUs, YMEHUSI WX MNPUMEHSITh, MPOBOJUTH JOKa3aTelbHbIE PACCYXKICHUS B
XO0JI€ PELIEHHS CTEPEOMETPUUECKUX 3a11a4 U 3a71a4 C IPAKTUYECKAM COJEPKAHUEM,
dbopMupOBaHME MPEACTABICHUS O HEOOXOAMMOCTH JIOKa3aTelbCTB  IPH



000CHOBAaHUM MAaTEMAaTUYECKUX YTBEPKACHUHN U POJIM aKCUOMATUKH B MPOBEICHUH
JENYKTUBHBIX PacCyKICHHUIA;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEJUICKTYaIbHBIX U  TBOPUYECKHX
criocoOHOCTEl 00y4aronMxcsi, MO3HaBaTeIbHOM aKTUBHOCTH, HCCIIEI0BATENHCKUX
YMEHUH, KPUTUYHOCTH MBIILIEHUS, UHTEpEca K U3YUEHUIO T€OMETPHH;

(dopmupoBaHue (PYHKIMOHAILHOW TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUM:
YMEHUSl pacrlo3HaBaTh MPOSBICHUS TEOMETPUUECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEAbHBIX JKU3HEHHBIX CUTYaAIMSIX M MPU U3YYEHHU JPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTIMPOBAHUS DPEAJbHBIX CHUTYyallMil, HCCIEAOBAHUS MOCTPOCHHBIX MOJIETCH,
UHTEPIPETAINU TT0JTy4EHHBIX PE3yIbTATOB.

OCHOBHBIMH COZIEp>KaTeIbHBIMU JIMHUAMH ydeOHOTO Kypca «I'eomerpus» B
10-11 «kmaccax sBusitorca: «lIpsiMple W IJIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukny, «Tema Bpamenus», «Bekropsl W  KoOpAWHATHI B
IPOCTPAHCTBEY, «JIBIKEHUS B MPOCTPAHCTBE.

CdopmympoBannoe Bo DPI'OC COO TtpeboBaHMEe «YyMETh OIEPUPOBATH
HOHSITUAMIY, PEIEBAHTHBIMU T'€OMETpUM Ha YriyOJEHHOM ypOBHE OOydeHHUsS B
10-11 xraccax, OTHOCUTCSI KO BCEM COJEpKaTeNbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMUECKUX YMEHHMH  pacmpenensiercss He TOJbKO  TIo
CoJIepIKaTeNbHBIM JIMHUSM, HO U TI0 Toaam oOydenusi. Cogepixanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTataM ocBoeHus denepaibHON padoueit
OpOrpaMMbl, pacTlpene’éHHbIM 0 ToAaM OOy4YeHHs, CTPYKTypHUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIUITUATLHBIM BOTIPOCAM 00 y4atoIHecst
oOpamanuch  HEOJHOKPATHO. JTO  TO3BOJSET OpraHWU30BaTh  OBJAJICHUEC
T€OMETPHIECKUMU MOHITHIMU U HABBIKAMU TIOCJIEIOBATEIBHO U TIOCTYTATENHHO, C
COOJTFO/ICHUEM TPUHITUITA TTPEEMCTBEHHOCTH, & HOBBIE 3HAHHS BKJIFOUAThH B OOIITYIO
CUCTEMY T€OMETPUUYECKUX MPEACTABICHUN 00YJarOIUXCs, pacMpsis U YTITyOJsst
e€, 0Opa3ysi MPOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexoa K MBy4EHHUIO T€OMETPUHN Ha YIITyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math  yciaoBus il auddepeHmanuu  o0ydeHus, TMOCTPOCHUs
WHAUBUYaTbHBIX O00pa30BaTeNbHBIX MpoTpamMM, OO0eCHeuuTh YriyOna€HHOE
U3Yy4CHUE TE€OMETPHHU KaK COCTABJISIONIEH yaeOHoTro mpenmera « Maremarukay;

MOJTOTOBUTh OOYJAIOIIMXCS K TPOJOJDKECHHIO W3YYCHUS MaTeMaTHKH C
ya€roM BbIOOpa Oymymied mpodeccun, obecrmeunBas MPEEMCTBEHHOCTh MEXKITY
o01MM | TIpoheCCUOHATTLHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusp»» Ha yriayOJEHHOM YpOBHE
otBonutcs 204 vaca: B 10 kimacce — 102 gaca (3 waca B Heneno), B 11 xmacce — 102
yaca (3 Jaca B HEICIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MI0CKOCTH B IPOCTPAHCTBE

OCHOBHbIE TIOHATHS ~ CTEpEeOMETpUM. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBo. [loHATHE 00 aKCHOMAaTWUYeCKOM TOCTPOECHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3auMHOE pacmosioKEHUE MNPsSMBIX B IPOCTPAHCTBE: IIEPECEKAOIIMECH,
NapajUleJIbHbIE M CKpemmBarommecs mnpsmele. [IpU3HAKM CKpEIMBArOIIMXCS
npsMbIX. [lapamiensHOCTh NPSAMBIX U INTIOCKOCTEN B MPOCTPAHCTBE: MMAPAJUIEIbHbIE
IIPSIMBIE B NIPOCTPAHCTBE, MMAPAIUIETBHOCTD TPEX MPSAMBIX, IMAPALIENBHOCTD PSMOU
U 1ockocTu. llapannensHoe M UEHTpanbHOE MPOEKTUPOBAHHUE, H300paKEHHE
¢uryp. OcHOBHbIE CBOMCTBa MNapaIENILHOIO NpoeKkTupoBaHusd. 3o0paxenue
buryp B mapajiebHOM MPOEKUHU. YTJIbI C COHANPABICHHBIMUA CTOPOHAMH, YTOJI
MEXIY NPSAMBIMU B IIPOCTpaHcTBe. [lapaielbHOCTh IUIOCKOCTEN: MapauIe/IbHbIC
IJIOCKOCTH, CBOMCTBA IapaJuIeIbHbIX IJIOCKOCTEM. IIpocrenmme
IPOCTPAHCTBEHHbIE (PUIYphl Ha IUIOCKOCTH: TETpa’ap, MNapalieNenuIe],
MOCTPOCHUE CEUECHUN.

[lepneHAuKyJIIpHOCTD MPSMOM M IUIOCKOCTH: NEPIICHAUKYISIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MPSIMbIE NApaAJUIEIbHBICE W NEPHEHAUKYJSIPHbIE K IIOCKOCTH,
IIPU3HAK TMEPIEHAUKYSIPHOCTA TMPSIMOM M IUIOCKOCTH, TEOpeMa O MpsiMOM
NEPIEHANKYIAPHOU IJIOCKOCTH. OpToronasibHO€ IIPOEKTUPOBAHKE.
[lepnieHAUKYJISIp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JIO TUIOCKOCTH, PACCTOSIHUE
OT MNOpAMOM  JO  IUIOCKOCTH,  MpOEeKUuuss  (QUryppl Ha  IUIOCKOCTb.
[lepneHIUKYJIIPHOCTh  TUIOCKOCTEW: NPU3HAK  NEPHEHAUKYIAPHOCTH  JABYX
rockocte. Teopema o TpEX NEPIICHAUKYISApax.

VYrael B NPOCTPAHCTBE: YroJ MEXIY NPAMOM M IUIOCKOCTHIO, JIBYIPaHHBIN
YTOJI, JINHEWHBIM yroJI ABYIPAHHOTO yria. TpEXrpaHHbIl U MHOTOTPAHHBIE YTJIBIL.
CBoOMCTBa IUIOCKHX YIJIOB MHOTOTpaHHOro yryia. CBOWCTBAa IUIOCKHX H
JBYTPAHHBIX YIJIOB TPEXIPAaHHOTO yrija. Teopembl KOCUHYCOB M CUHYCOB JJIA
TPEXTPAHHOIO YTJIA.

MHororpaHHuKHu

Bunbsl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: Nn-yrosbHas
npu3Ma, MpsiMasi ¥ HaKJIOHHAs MPU3MbI, OOKOBas U TMOJIHASI TIOBEPXHOCTH MPU3MBI.
[lapayenenuren, NOPSMOYTOJIbHBIA — MApajUICENUIEe] M  €ro  CBOMCTBA.
Kparyaiiime myTM Ha NOBEPXHOCTM MHOrOrpaHHuka. Teopema Oiinepa.
[lpoctpanctBennas Tteopema I[ludaropa. I[lupamupma: N-yronpHas mDUpaMuIa,
npaBwibHas M yceu€HHas nupamuabsl. CBolicTBa péOep W OOKOBBIX TpaHei
NpaBUWIbHOW mHpamupl. [IpaBHiIbHBIE MHOTOTPAHHUKW: NpaBWJIbHAS MpHU3Ma H



MpaBWIbHAS NHUPaMUNA, NPAaBWIbHA1 TPEYrOJbHAI NHpamMUAa W TPABUJIbHBIN
TeTpadap, KyO. IlpeacTtaBieHwe o TmpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JTOAEKASIP U UKOCAIP.

Bblunciienue 3J€MEHTOB MHOTOTPAHHUKOB: pEOpa, JHAroHamM, YIJIbl.
[Inomane OOKOBOW IMOBEPXHOCTH M MOJHOW IOBEPXHOCTH MPSIMOMl TMPU3MBI,
IJIOMIAJAh OCHOBaHUM, TeopemMa O OOKOBOW TOBEPXHOCTH TPSIMOM MPU3MBI.
[Imomans OOKOBOM TIOBEPXHOCTH M TIOBEPXHOCTH TIPABUIIBHOW TMHPaMUJIBI,
TeopeMa O IJIOIAIN YCEYEHHOM MUPaMUJIbL

CumMMmerpuss B MPOCTPAHCTBE. JEMEHTHl CHMMETPHHM  MPAaBWIbHBIX
MHOTOTpaHHUKOB. CuMMeTpusi B MpPaBUIbHOM MHOT'OTPAHHUKE: CUMMETPUS
napayuiejenunena, CUMMETPUS NPABWIbHBIX MNPU3M, CHMMETPHS MPABUIBHOMN
AP AMUIBL.

BeKTOpbI M KOOPIMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOp, AJIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEAPHBIC, COHAIPABICHHBIE W  MPOTHUBOIIOJIOKHO
HaITPaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. JIEHCTBUSI C BEKTOPAMHU: CIIOKEHHE
Y BBIUMTAHUE BEKTOPOB, CyMMa HECKOJbKUX BEKTOPOB, YMHOMXEHHE BEKTOpa Ha
yprcyo. CBOMCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHUS BEKTOPA HA YHUCIIO.
[londaTne komIUIaHapHbIE BEKTOpHL [IpM3HAK KOMIUTAHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapaenenunena. TeopemMa O Pa3loXKEHUHM BEKTOpa IO TPEM
HEKOMIUIaHApHbIM  BekTtopaMm. [IpsmoyrosibHas cucteMa  KOOpPJAWHAT B
npoctpanHcTtBe. Koopaunarel Bektopa. CBs3b MEXKIY KOOpAMHATAMHU BEKTOpA U
KOOpJIMHAaTaMU TOYEK. YTod Mexay Bekropamu. CkansipHOE NPOU3BEIAECHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenus

[lonatus: wWIMHApPUYECKAas TOBEPXHOCTb, KOHUYECKash IOBEPXHOCTb,
cepuieckas TOBEPXHOCTh, OOpazyromme moBepxHocTed. Tema BpaleHus:
IWIMHAP, KOHYC, yCeUEHHBIM KOHYC, cdepa, map. BzammHoe pacmosiokeHue
chepbl M IUIOCKOCTH, KacarelbHas IJIOCKOCTh K cdepe. M3o0paxeHue Ten
BpallleHHs Ha MIocKocTH. Pa3BépTka munmmuapa u konyca. Cummerpusi cepbl u
mapa.

O6bém. OcHOBHbIE cBoMcTBa 00BEMOB Ten. Teopema 00 00BEME
OpsIMOYTOJILHOTO MapajuieNienunena u ciaeacTBus u3 He€. OO0bEM mpsiMol U
HAKJIOHHOW MPW3MBI, HWIMHAPA, TUpaMuIpl U KoHyca. OObEM Iapa U IapoBOTO
CErMeHTa.

KomOunanum Tenm BpamieHuss U MHOrorpaHHukoB. [Ipmsma, BmucaHHas B
UWIMHApP, ONHMCaHHas okojo uwimHiapa. llepeceuenue cdepbl u mapa ¢
mwiockoctho. Kacanue mapa u chepsl miockocTeto. IIoHSITHE MHOrOrpaHHHUKA,



OTIMCAHHOTO OKOJIO cdepbl, cdepbl, BNHCAHHONW B MHOTOTPAHHUK WJIA TeEJO
BpAILICHUS.

[1omans MOBEPXHOCTH MIJIMHAPA, KOHYCA, IUIONIAAs cepbl U €€ JacTe.
[Tonobne B mpoctpancTtBe. OTHOIIEHHE OOBEMOB, TUIOMAACH ITOBEPXHOCTCH
nono0HeIX ¢uryp. IlpeobpazoBanue momobus, romoreTws. Pemenne 3amad Ha
IJIOCKOCTH C UCTIOJIB30BAHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoeHne ceueHnii MHOTOTPAHHUKOB Y TEJ BPAILLICHUS: CEUEHUS [IWINHAPA
(mapauienbHO Y NEPNEHAUKYISIPHO OCH), CEUYEHHMsI KOHyca (IapajuieibHbIe
OCHOBAHUIO U MPOXOSIIME Yepe3 BEPIIUHY), CEUEHUS I1apa, METOJIbl TIOCTPOCHHUS
CEUEHHI: METOJ CJIEIOB, METOJl BHYTPEHHEIO MPOECKTUPOBAHUS, METOJ MEPEHOCA
CEKYILEH TIIOCKOCTH.

BeKTOpbI M KOOPIMHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTBe. Omnepanmu Haj — BeKTopaMu. BekrtopHoe
YMHOKE€HHE BEKTOpOB. (CBOWCTBA BEKTOPHOTO YMHOXeHUA. [IpsimoyronbHas
CHCTEMAa KOOPAMHAT B TpocTpaHcTBe. KoopauHatel BekTopa. Pa3znoxkenue BekTopa
no 0Oazucy. KoopJIHMHATHO-BEKTOPHBIA METOJA TMpU PEIICHUH T€OMETPUIECKUX
3a/1ad4.

JBMKEeHHS B IPOCTPAaHCTBE

JBwxkenus npoctpancTBa. OToOpakeHus. J[B>KEHHsI U PaBEHCTBO (UTYD.
OOmme cBoiicTBa JBWXKEHUW. Bunabl ABWKEHUN: TapaUiebHbIA IEPEHOC,
LHEHTpaJIbHAs CUMMETPHUS, 3€pPKAIbHAsT CUMMETPHUS, MOBOPOT BOKPYT MPSAMOIL.
[IpeobpazoBanus nogodus. [Ipsmas u cdepa Ditnepa.



INTAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSI YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIMH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATbI

1) rpa:knaHcKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON TIO3UIIUN 00YJAIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  4YJ€HAa  POCCHUICKOTO  OOIIEeCTBA,  MPEACTABICHUE O
MaTEMATUYECKUX OCHOBAX (PYHKLMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBJICHUHU,
OpoUEAYyp TpPaKIaHCKOTO oOmecTBa (BbIOOPHI, ONpPOCHl U JPYrO€), yMEHHE
B3aMMOJICMCTBOBAaTh C COLMAIBHBIMU MHCTUTYTAMM B COOTBETCTBHH C UX
(YHKUMSIMU ¥ Ha3HAYEHUEM;

2) naTpMoTHYECKOe BOCTIMTAHME:

C(hopMUPOBAHHOCTHh POCCUMCKOM TPaKTIaHCKOW MJACHTUYHOCTH, YBAKEHUS K
IIPOLUIOMY M HACTOSIIEMY POCCHMCKOM MaTeMaTWKH, IEHHOCTHOE OTHOIIECHUE K
JOCTHKEHUSM POCCUKUCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMAaTHUY€CKOM IIKOJIBI,
UCIIOJIb30BaHUE JTHUX JIOCTMXKEHHUH B JAPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMMUKU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUHCKOTO Hapoaa, CpOpMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, ITHUYECKOrO0 MOBENECHMS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHHM HAyKd M JIEATEIIbHOCTbIO YUYEHOrO, OCO3HAHHE
JMYHOTO BKJIaJa B MOCTPOEHUE YCTOMYMBOIO OYYILETO;

4) acTeTHYECKOE BOCTIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYAs ASCTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PELICHUN, PacCyXICHUNH, BOCTIPUHUMYUBOCTD
K MareéMaTH4eCKUM acleKTaM Pa3JIndHbIX BUJIOB UCKYCCTBA,

5) pusnyeckoe BOCIIUTAHHUE:

Cc(hOpMUPOBAHHOCTh yYMEHUSA MPUMEHITh MaTeMaTHYeCKUEe 3HAHUSA B
MHTEpecax 3JJ0pOBOT0 M 6€30MacHOro 00pas3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0POBbIO (37I0pPOBOE TMHUTAHHWE, COATAHCHPOBAHHBIN PEXHUM 3aHATUA U
OTJIbIXa, peryiisipHas ¢u3ndeckas akTUBHOCTH), (PU3UUECKOE COBEPIICHCTBOBAHHE
IIPY 3aHATHSIX CIIOP TUBHO-0310POBUTENBHOM €SI TEIbHOCTHIO;

6) TpynoBoe BociUTAHME:

FOTOBHOCTh K TPYIdy, OCO3HAaHUE IEHHOCTU TPYAOJIOOUs, HHTEpeC K
pazauuHbiM  chepaM  TpodecCHOHATBHON — JAEATEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ MPWIOKEHUSIMH, YMEHHUE COBEpIIaTb OCO3HAHHBIA BBHIOOP
Oynymeli mpodeccur W peann30BbIBaTh COOCTBEHHBIC IKU3HEHHBIC TIUIAHBI,
TOTOBHOCTh M  CIOCOOHOCT K  MaTeMarTMdyecKOMy  OOpa3OBaHHWIO W



caMO00Opa30BaHUI0O HAa NPOTSHKEHUM BCEM JKW3HU, TOTOBHOCTH K AKTUBHOMY
YYACTHIO B PEUICHUHU IPAKTUYECKHX 33]1a4 MATEMaTUYECKOUM HAMPABIEHHOCTH;

7) 3K0JIOTHYECKOEe BOCIIUTAHHE:

Cc(hOPMUPOBAHHOCTh ~ AKOJIOTMYECKON  KYJNbTypbl, TOHUMaHUE BIMSHUSA
COLMAIBHO-OKOHOMHMYECKHUX IPOLECCOB HA COCTOSTHUE NPUPOAHOM M COLHUAIBHOU
Cpelbl, 0CO3HAHUE III00aTbHOI0 XapakTepa SIKOJOTHIECKUX MPOOJIEM, OpUEHTALUS
Ha IPUMEHEHHE MAaTeMaTUYECKHX 3HAaHWM U1 peleHus 3axad B 00JIacTH
OKPYXKAIOIIEeH Cpelpl, IUIAHUPOBAHWE TNIOCTYIIKOB M OLICHKM HMX BO3MOYKHBIX
MIOCJICACTBUM IS OKPYXKAIOILLEN CPepl;

8) neHHOCTH HAYYHOTO MO3HAHUS:

C(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSl HAyKM M  OOLIECTBEHHOW  TNPAKTUKW, MOHHMaHHUE
MaTeMAaTUYECKOW HAayKu Kak c(epbl YeIOBEUECKOW AESITEbHOCTH, 3TaloB €€
Pa3BUTHS W 3HAUMMOCTH JUIsl PA3BUTHA LMBWIM3ALMW, OBJAJCHHUE S3BIKOM
MaTeMAaTUKU M MaTeMaTHYECKOM KyJIbTypOW Kak CpPEIACTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh NPOEKTHYIO M HCCIICAOBATEIBCKYIO JIEITENbHOCTD
VMHAUBUIYAJIbHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBbIC YHHMBEPCAJbHBIC YYeOHBIE 1eHCTBUA

ba3oBble Jlornyeckue 1eiCcTBUA:

BBIABJIATh M XapakTEPU30BATH CYIIECTBEHHbIE NMPU3HAKM MaTEMaTHYECKHUX
OOBEKTOB, TMOHATHI, OTHOLIEHUA MEXIy HNOHATHAMH, (GOPMYJIMPOBAThH
OTIpe/IeNiCHHsI TIOHATUMN, YCTAHABIMBATh CYHIECTBEHHBIM MPU3HAK KIJIACCHU(PUKAIINH,
OCHOBaHHUS 1151 0000ILIEHUS U CPAaBHEHUS, KPUTEPUU IMPOBOIUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (QOPMYIUpPOBAaTH U  MPEOOpPa30BbIBATH  CYXKICHUS:
yTBEpPAUTENbHBIC U OTpULATEIbHbIC, €IUHUYHbBIC, YACTHBIC U 00IIHE, YCIOBHBIE;

BBISIBJIITH MATEMATUYECKUE 3AKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEUUS
B (bakTax, JTaHHBIX, HAOJIOJECHUSX U YTBEPXKICHUAX, MpearaTb KpUTepUuu AJis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IIPOTUBOPEY NN,

JIeTIaTh  BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEIYKTHBHBIX H
VHIYKTUBHBIX YMO3AaK/IFOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOAUTH CAMOCTOSITENILHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsAMBIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIIUIO, IPUBOAUTH PUMEPHI U
KOHTPTIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIIEHHUS U BBIBO/IBI;

BBIOMpATh Croco0 perieHust yuyeOHOM 3amaud (CpaBHUBATh HECKOJBKO
BApUAHTOB  peEIIEHUs, BbIOMpaTh Hambojee TMOAXOAAIMH C  ydETOM
CaMOCTOSITEJIbHO BBIIEJIEHHBIX KPUTEPUEB).

ba3zoBbie uccieoBaTe/IbCKUE AeHCTBUSA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIENOBATEIbCKUN MHCTPYMEHT IO3HAHMUA,
dbopmMynMpoBaTh  BOTPOCHL,  (PHUKCHUPYIOUME  MPOTUBOpEUHE,  MpoOseMy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpMHUPOBATh THUNOTE3Y, apTyMEHTHUPOBAThH
CBOIO MO3MIIMIO, MHEHHUE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN AKCTIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO 0ObEKTa, SBJICHHS, POIIeCcCa,
BBISIBJICHUIO 3aBUCUMOCTEH MEX 1Yy 0ObEKTaMHU, SBJICHUSIMH, TIPOIIECCaMU;

CaMOCTOSITENIbHO (POPMYJIMPOBaTh OOOOILIEHHSI M BBIBOJBI IO pe3yJbTaraM
OPOBEACHHOTO  HAOMIOJIEHUS, HMCCIICNOBAHUS, OLEHMBAThb  JIOCTOBEPHOCTH
MIOJTy4E€HHBIX PE3yJbTaTOB, BEIBOIOB U 000OIICHHUIA;

NPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHE TMpOLIECCa, a TaKKe BbIJIBUraTh
NPE/TOJIOKEHHS O €T0 PA3BUTUU B HOBBIX YCJIOBUSIX.

Pa6ora ¢ unopmanmei:

BBISIBIAITH AeQUINTH MH(DOPMAIUH, TaHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOTIPOC U JJISl pEIICHUS 3a/1a4u;

BbIOMpaTh MH(POPMAIIUIO U3 UCTOUHUKOB PA3JIMIHBIX TUIOB, AaHAIM3UPOBATb,
CUCTEMATU3UpOBaTh M HMHTEPIPETUPOBATH MH(POPMAILUIO PA3IUYHBIX BUIOB H
dbopM npeacTaBICHUS;

CTPYKTYpUpPOBaTh MHGPOPMAIIMIO, TPEACTABISITh €€ B Pa3iMUHbIX (hopMax,
WUTIOCTPUPOBATh IpaduuecKu;

OIICHUBATh HaJIEKHOCTh uHpOpMaIu 1o CaMOCTOSITENTLHO
c(hOpMyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIE JIeiiCTBHS

Oo0meHnue:

BOCIIPHHUMATH U (DOPMYIUPOBATH CYKICHUS B COOTBETCTBUH C YCIOBUSIMH H
HEesIMH  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIP@XKATh CBOIO TOYKY 3pPEHUS B
YCTHBIX U MUChMEHHBIX TEKCTaX, JaBaTh MOSCHEHUA MO XOJy PEIICHUS 3aJaud,
KOMMEHTHPOBATh MOJIYYEHHBIN PE3YNIbTAT;

B X0JIe 0O0CYXIeHMs 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXTaeMOW TEMBI,
npoOJieMbl, pelIaeMOM 3aJayyd, BbICKA3bIBaTh WJIEH, HAIEICHHbIE HA MOUCK
pEIICHUSI, COMOCTAaBISITh CBOM CYXKJIEHUSI C CYXICHUSIMU JIPYTMX YYaCTHHKOB
Jnuanora, oOHapyKUBaTh Pa3IMdME W CXOJCTBO MO3UIMH, B KOPPEKTHOU (hopme
dbopMyIMpOBaTh pa3HOIIAcHsl, CBOU BO3PAKEHUS;

MPEACTABNIATh PEIYJIbTATHI PEUICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIIEI0BaHMUS,
MIPOCKTa, CaMOCTOSITEIbHO BBIOMpPaATh (OpPMAT BBICTYIUIGHHS € Yy4ETOM 3aaad
MPE3EHTALUA U 0COOCHHOCTEN ayJIUTOPHH.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE Y4eOHbIE JIefic TBUSI
Camoopranmsanus:



COCTaBJISITh IUIaH, AITOPUTM PEIICHUs 3a/1a4H, BEIOUpATh CIIOCOO PEIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BApPHAHTHI PEUICHUH ¢ y4ETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTE/LIEKT:

BJIaJeTh  HaBbIKAMHU  IIO3HABATENILHON  pedrekcuu Kak  OCO3HaHHS
COBEPILIAEMBIX JEUCTBUI U MBICIHUTENbHBIX MPOLECCOB, UX PE3YJILTATOB, BIAICTh
croco0amMu CaMONpPOBEPKH, CAaMOKOHTPOJI MpoIlecca W pe3yibTara pPELICHHS
MaTeMaTU4YeCKOM 3aJa4uu;

NPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 33/1a4H,
BHOCUTbh KOPPEKTHBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalIEHHbIX OIMOOK, BBISIBIICHHBIX TPYAHOCTEN;

OLICHMBAaTh COOTBETCTBUE PE3YJIbTATA LIEIHU U YCIOBUIM, OOBSICHATH MPUUMHBI
JOCTHKEHUSI UM HEIOCTUXKEHUS pPE3yJIbTaTOB JAEATEIbHOCTH, HAXOIUTh OIIMOKY,
JlaBaTh OLIEHKY NMPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEJIbHOCTD:

NOHUMAaTh M WCIOJb30BATh MPEUMYILECTBA KOMAaHIHON M MHAUBUIYAIbHOMN
paboThl TpU pEHIEHMH Y4YeOHbIX 3a7a4, MPUHUMATh LEIb COBMECTHOMU
NESTEIbHOCTH, TUIAHUPOBATh OPTAHU3AIMI0 COBMECTHOUM pPabOThl, pacrpeneisTh
BUJbI pabOT, JOTOBapUBaThCs, OOCYXKJaTh TPOLIECC M pe3yiabTar padoThI,
0000111aTh MHEHUST HECKOJILKHX JIFOJICH;

y4acTBOBATh B IPyNNOBbIX (hopmax paboThl (0OCYXIEeHUsl, OOMEH MHEHUH,
«MO3TOBbI€ IUTYpMBDY UM HHBIE), BBIIOJHATH CBOKO 4YacTb pabdOTBl W
KOOpPJIMHUPOBATh CBOM JIEUCTBUSL C JAPYTMMH YJICHAMH KOMAaHJbl, OIICHUBATh
Ka4yeCTBO CBOEr0 BKJIa/Ja B OOIIMH MPOJYKT MO KpHUTEPUSM, CHOPMYIMPOBAHHBIM
Y4aCTHUKaMH B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIbTATbBI

K xoHiry 10 kiacca oOyqaronuiicss Hay4YuTCs:

e CBOOOJIHO OIICPHPOBATH OCHOBHBIMH TIOHSATHSIMH CTEPEOMETPHUH TIPHU
PCHICHUHA 3aJa4 U IPOBCACHNH MATCMATUYCCKUX paccymeHHﬁ,

e IIPUMCHATH AKCHMOMBI CTCPCOMCTPHUU U CIICACTBUA M3 HUX IMPU PCIICHUUN
reOMETPHUIECKHX 3a/1a4;

e KIacCH(HUIMPOBATh B3aHMMHOE PACIIOJIOKECHUE NMPSIMBIX B IPOCTPAHCTBE,
IUTOCKOCTEW B TIPOCTPAHCTBE, MPSAMBIX U TUNIOCKOCTEH B MPOCTPAHCTBE;

. CBO60,Z[HO OIICpHUPOBATH IIOHATHUAMU, CBA3aHHBIMHU C yriiamMu B
IIPOCTPAHCTBE: MEXAY MPSIMBIMA B IMPOCTPAHCTBE, MEXKIY IPSIMOU U
TUTOCKOCTBIO;

° CBO60,Z[HO OIICPHUPOBATH INOHATUAMM, CBA3aHHBIMHA C MHOT'OTPAHHUKAMM,



e CBOOOJHO pacro3HaBaThb OCHOBHbIE BHUIbl MHOTOTPAaHHHUKOB (IIpH3Ma,
nupaMua, NpSMOYTOJIbHBIN Mapauienenumnes, Kyo);

e KJaccU(UUMPOBaTh  MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHWUA IS
KJ1aC CU(DUKAIINH,

e CBOOOJHO OINEpPUPOBATh IMOHATHSIMY, CBS3aHHBIMHM C  CEUYECHUEM
MHOTOTPaHHUKOB IIOCKOCTBIO;

e BBINIOJHATH napauiebHOE, LHEHTPaIbHOE W OPTOTOHAJIBHOE
IPOEKTUPOBaHUE (UTYP HA IUIOCKOCTb, BBIIOJHATH M300pakeHUs: QUryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYEHHS] MHOTOIPAHHUKOB Pa3JIMYHbBIMH METOJAaMH, BBIOJHSITH
(BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTBIX O0BEMHBIX (UTyp:
BUJI CBEPXY, COOKY, CHUBY;

e BBIYMCIAATh IUIOUAJW IOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpU3MA,
nUpamMmua), FCOMETPUUECKUX TN C IPUMEHEHHEM POpMYJ;

e CBOOOJIHO ONEpPUPOBaATh MOHATUAMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTh CHUMMETPHUH, LEHTP, OCb M IUIOCKOCTh CHMMETPHUH
urypsr;

e CBOOOJIHO ONEPUPOBATh MOHATUSMH, COOTBETCTBYIOIIMMHU BEKTOpaMm U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINIOJIHATH ICUCTBUS HaJl BEKTOPAMU;

e pelarh 33Jaud Ha J0Ka3aTeIbCTBO MAaTEeMarWYeCKUX OTHOLICHUW H
HAXO0XJI€HUE T'€OMETPUUECKUX BEJIMYMH, MPUMEHSS] W3BECTHBIE METO/IbI
IPU PEUICHUH MaTeMaTHYEeCKUX 3aJ1ad MOBBIILIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATh MPOCTEHIIME TMPOTPaMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEILICHUH CTEPEOMETPUIECKUX 3a/1a4;

e U3BJEKATh, MPeoOpa3OBBIBaTh M HMHTEPIPETUPOBATH HHOOPMALUIO O
NPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (urypax, NpeACTABICHHYIO Ha
yepTexax u pUCyHKax;

e TMPUMEHATh TMOJIyYEHHbIE 3HAaHUS Ha TMPAKTUKE: CpaBHUBATb U
aHAJIM3UPOBATH pEATbHBbIE CUTYallUH, TPUMEHITh M3yYEHHbIC MOHATHUS B
npolecce TOWUCKAa  pEIIeHUs] MareMaTH4eckKd  CchopMyIupOBaHHOMN
npo0JeMbl, MOJEIMPOBAaTh pealbHbIE CUTYallMd Ha SI3bIKE T'€OMETPUH,
UCCIIEIOBATh TIOCTPOCHHBIE MOJENM C HCTOJIb30BAaHUEM TeOMETPUYECKHUX
NOHSTUN W TEOpeM, ammapara aare0pbl, pelarb MPaKTUYeCKHe 3aayu,
CBSI3aHHBIE C HAXOXKIECHHUEM I'e€OMETPUUECKUX BETUYUH;

e UMETh MpPEACTaBJICHUsI 00 OCHOBHBIX ATalax pPa3BUTHS I'€OMETPHUM Kak
COCTAaBHOM yacTu (hyH/IaMEHTa Pa3BUTHUS TEXHOJIOTHI.

K xoniy 11 kiacca oOyqaronuiicss HAydYUTCS



CBOOOJIHO OTIEPUPOBATH TOHATHSIMH, CBS3aHHBIMU C LWJIHMHIPUIECKOM,
KOHUYECKOW M Cc(]epruueckoid TMOBEPXHOCTIMHU, OOBACHATH CIIOCOOBI
MOJTy4CHUS,

OTIEpUPOBATH TIOHATUSMH, CBSI3AHHBIMH C TEIaMU BpaIICHUS: IUIHMHIPOM,
KOHYCOM, c(epoit u mapom;

pacrio3HaBaTh Teda BpalleHus (WIMHApP, KOHYC, cdepa W 1ap) u
OOBSICHATH CTIOCOOBI MOTyYEHUS TNl BpaIllCHHS,

KJ1acCU(ULIMPOBaTh B3aUMHOE PacCIoIOkKeHHE C(ephl U TUIOCKOCTH;
BBIYUCIIATh BEJIMYMHBI 3JICMEHTOB MHOTOTPAaHHHKOB M TN BpAIlCHHUS,
00BEMBI W TJIOMIAAN TIOBEPXHOCTEH MHOTOTPAHHMKOB M TENl BpAICHHUS,
reOMEeTPUUECKHX TeJ ¢ IpUMEHEeHUueM (QopmyI;

CBOOOJTHO OTIEPUPOBATH MOHITHAMHM, CBS3aHHBIMH C KOMOWHAITUSIMH TEIl
BpaIlleHUsT U MHOTOTPAaHHMKOB: MHOTOTDAHHUK, BIMCAHHBIA B cdepy H
OTHMCAHHBIN OKOJIO cephl, chepa, BIMCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIleHus;

BBIYHCIISITh COOTHOIICHUSI MEXTY IJIOMIASIMU ITOBEPXHOCTEN U 00BEMaMu
110 T0OHBIX TEJ;

n300paxkaTh H3y4aeMmble (UTYpbl, BBIMOJHITH (BBIHOCHBIC) IUIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJl BPAILICHHNS,

U3BJIEKaTh, HHTEPIPETUPOBATh W TPEOOPa3OBBIBATH WHEPOPMAILUIO O
NPOCTPAHCTBEHHBIX TE€OMETPUUECKHX (HUrypax, MpeACTaBICHHYI0 Ha
YepTekax U PUCYHKaXx;

cBOOO/THO OTIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSTH OTIEpAIMU HAJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPaBHEHUEM B JCKAPTOBOM CUCTEME KOOPIUHAT;
pelarh TeOMETPUIECKUE 3a/1a4i Ha BBIUHCIICHHE YTJIOB MEXIY MPSIMBIMH
U TUIOCKOCTSMH, BBIMUCJICHHE PACCTOSIHMM OT TOYKH JI0 IIOCKOCTH, B
IIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a TIPH PEIICHUH;
CBOOOJIHO OIEPHUPOBaTH TMOHATUSMH, CBS3aHHBIMU C JBUKCHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHUM;

BBITIOJIHAT, M300paKEHHsI MHOTOTPAHHWKOB M TET BpalleHUS TPHU
MAPAUIENIBHOM  TMEPEHOCE, UEHTPAIBHOU CHUMMETPUH, 3E€PKAIBLHOU
CHUMMETPHH, TIPH TIOBOPOTE BOKPYT MPSMOM, TIpeoOpa3oBaHus 101001 ;
CTPOUTH CEYCHHUS MHOT'OI'PAHHUKOB M TEJ BPAIICHUS: CEUCHUS IWIMHAPA
(mapamienbHO M MEPIEHIUKYISIPHO OCH ), CeUeHUs KOHyca (mapajuiebHbIe
OCHOBAHMIO U TIPOXOISIIHIE Yepe3 BEPIINHY), CEUCHHUSI 111apa;
UCIIOJIb30BaTh METOJbI TOCTPOEHUS CEUYEHHM: METOJ CJIEAOB, METO
BHYTPEHHETO MPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYILEH TI0OCKOCTH;



JIOKa3bIBaTh FTEOMETPUYECKUE YTBEPKICHNUSA;

MPUMCHATh TeOMETpHUUCCKHE (PAKTBI JJIT PEIICHUS CTEPEOMETPHISCKHUX
3a7a4, MPEAIOJIArarluX HECKOJIBKO IIaroB PEIIECHUs, €CIM YCIJIOBUA
MIPUMEHEHUS 3a/1aHbI B SBHOM M HEIBHOU (hopMme;

pelaTh 3aJa4d Ha JOKA3aTelbCTBO MAaTEMAaTHYECKUX OTHOIICHUM W
HAax0KJIEHUE TEOMETPUYECKUX BEIIMYNH,;

MPUMEHATH MTPOTPAMMHBIE CPENCTBA M JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI MPU PEUICHUU CTEPEOMETPUYECKUX 33/1a4;

MPUMEHATh  TOJIyYCHHbIE  3HAHUS HA  MPAKTUKE: CPaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEAIBbHBIEC CUTYallUU, IPUMEHSATh U3YUCHHBIC
MOHSATHUS, TEOPEMBI, CBOMCTBA B IMPOIECCE IMOUCKA  PEIICHUA
MareMaTu4yecku  chOpMYJIUPOBAHHOW  MpOOJIEMbI,  MOJAEIUPOBATH
pEaJbHbIE CUTYyallUM Ha A3bIKE T€OMETPHUM, HCCIEIOBATh IMOCTPOEHHBIC
MOJIEJIM C MCTOJb30BAHHUEM TE€OMETPUUYECKUX TOHATUH U TEOPEM,
anmapara aiareOpbl, pelarh MNPaKTUYECKHE 3a7ady, CBSI3aHHbIE C
HAax0>XJICHUEM I'€OMETPUYECKUX BEINYMH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS T'€OMETPUM KaK
COCTaBHOM 4acTu (PyHJaMEHTa Pa3BUTUS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KNTACC
KounuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ieJioB H TeM (¢ poBbIe)
n/n MPOr pAMMBbI Bcero Konrpoatnete | Ipakrueckue o0pa3oBare/bHBIC
padoThI padoThl pecypebi
1 BBenenue B crepeomMeTpuio 23 1
5 B3anmHoe pacronoxeHue npsmbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U MIJIOCKOCTEN B 3
IIPOCTPAHCTBE
4 [leprieH TUKyIApHOCTD NPSIMBIX U o5
IIJIOCKOCTEN B MPOCTPAHCTBE
5) VYTiIB1 U paccTOsIHUSA 16 1
6 MHoOTorpaHHHUKH 7 1
7 Bekropbl B IpocTpaHCTBE 12
8 HOBTOPGHHG, 0000ILIeHNE U cHCTEeMaTU3al U 5 5
3HaHUHI
OBULIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 102 6 0




11 KNTIACC

KoumnuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieJioB U TeM uudg poBbie
Ne ni/m P Kontpoabnsie | Ilpakrnueckue (mapp )
NPOr pAMMbI Bcero o0pa3oBareJbHbIE
padoThI padoThl
pecypcsbl
1 AHanuTH4eckasi FeoMeTpus 15 1
5 [ToBTOpEHME, o6o6meH1/ie u 15 1
CUCTEMATH3AIU s 3HAHUI
3 OO0BEM MHOTOTPAaHHHKA 17 1
Tena BpammeHus 24 1
5 [Inomaau moBepXHOCTH U OOBEMBI 9 1
KP yIIIBIX TEIT
6 JBroxeHnst 5 1
; [ToBTOpEHME, o6o6meH1/ie u 17 )
CUCTeMaTH3aIUs 3HaHHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0




HHOYPOYHOE INTAHUPOBAHHE
10 KNTACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KouTpoJsbHbIe
patdoThI

IMpakTnyeckne
padoThbI

Jlara
U3y4eHUS

DJIeKTPOHHbIE
¢ poBbIe
o0pa3oBareJibHbIE

pecypchI

OcHoBHBIE MTpaBHUIIa U300paXKEeHUs Ha
PUCYHKE IUIOCKOCTH, MapajIENbHbIX
HPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

03.09.2024

[lonsTHA CTEPEOMETPHUU : TOUKA, ITpsIMas,
MJIOCKOCTh, TPOCTPaHCTBO. OCHOBHBIC
MpaBHJIa M300pKCHUS HA PUCYHKE
IJIOCKOCTH, IMapaJlJICIIBHBIX ITPAMBIX
(OTpe3KOB), CEpeIUHBI OTpe3Ka

06.09.2024

[MoHsATHS : IEpeceKaro IMecs MIOCKOCTH,
nepeceKaro pecs MpsiMasi U TIOCKOCTh;
MOJTyIIPOCTPAHCTBO

06.09.2024

[NonsTus: mepecekaro mmecs MIOCKOCTH,
HepeceKaro Iecs MpsiMasi ¥ TIOCKOCTb;
HOJTYIPOCTPAHCTBO

10.09.2024

MHoOTrorpaHHUKH, N300paKeHHEe
MPOCTEUIIMX TIPOCTPAHCTBEHHBIX (PUTYD,
HECYILECTB YOI X 00BbEKTOB

13.09.2024

MHororpaHHUKH, H300paKeHUE
MPOCTEHIIIMX TPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTB IO X OOBEKTOB

13.09.2024

AKCHOMBI CTEPEOMETPUH U TIEPBBIE




CICACTBHUA U3 HUX

17.09.2024

AKCHOMBI CTEpEOMETPHUH U TIEPBBIE
CJICICTBUS U3 HUX

20.09.2024

AKCHOMBI CTEpEOMETPHUH U TIEPBBIE
cienctBus U3 HuX. CriocoObl 3a1aHus
MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.

O603HaueHusI MPSAMBIX U MIIOCKOCTEN

20.09.2024

10

N3o00paxkeHue ceueHuil mupamu s, Kyda u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UxX
pEbpa. U3zo00pakeHue nepeceyeHus
MOJTY4eHHBIX MJIOCKOCTEH.
PackpanmBaHue NOCTPOEHHBIX CEUEHHU I
pa3sHBIMHU I[BETaMU

24.09.2024

11

M3o0pakeHne ceueHU i TupaMupl, Kyda u
MPU3MBI, KOTOPbIE IIPOXOJAT Uepe3 UxX
pé6pa. M300p arkeHune epeceueHus
ITOJY4YEHHBIX IIJIOCKOCTEMN.
PackpanmBaHue NOCTPOECHHBIX CEUEHU I
pa3HBIMHU [[BETaMH

27.09.2024

12

M3o00paxeHne ceueHU i MupaMupl, Kyda u
IPU3MBI, KOTOPBIE TPOXOAT YepPe3 X
pé€6pa. N300p asxkeHmne mepeceueHust
ITOJY4EHHBIX IIJIOCKOCTEMN.
PackpanmBaHnue mOCTpOEHHBIX CEUEHU N
Pa3HBIMHU I[BETAMH

27.09.2024

13

N3o0paxkeHne ceueHuit mupamuipl, Kyda u
IPU3MBI, KOTOPbIE TPOXOAAT Yepes X
pEbpa. N300pakeHne epecedcHus
MOJIy4E€HHBIX IJIOCKOCTEH.

01.10.2024




PackpanmBanue NOCTPOECHHBIX CEUEHU I
pa3HBIMU LIBETAMU

14

Meron ciefoB Ajs IOCTPOEHHUS CEUSHU N

04.10.2024

15

MeTton cieioB I MOCTPOCHUS CEUCHU .

CBolicTBa epeCeUYCHMIA MPSIMBIX U
TIOCKOCTEN

04.10.2024

16

MeTton cienoB sl TOCTPOSHUS CEUYECHUM.

CBoiicTBa epeceueHuil NpsIMbIX U
ILJIOCKOCTEN

08.10.2024

17

[TocTpoenue cedyeHuit B mupaMu/ie, Kyoe
1o TpéM ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alIUCh LIATOB
IIOCTPOCHUS

11.10.2024

18

[loctpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3nanne
BBIHOCHBIX YEPTEXKEH U 3aITUCh IIATOB
MOCTPOCHUS

11.10.2024

19

[TocTpoeHue ceueHUit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aIlKCh IIATOB
MTOCTPOCHUS

15.10.2024

20

[TocTpoenue ceueHuit B mupamuie, Kyoe
1o TpéM ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEIKEN U 3allUCh IATOB
IIOCTPOCHUS

18.10.2024

21

[ToBTOpenue mannmerpuu: Teopema o
MPONOPLMOHATBHBIX OTpe3kax. [Tonobue

18.10.2024




TPEYTrOJIbHUKOB

22

[ToBTOpenue mannmerpuun: Teopema
Menenas. PacueTsl B ceUeHHUSIX HA
BBIHOCHBIX UepTexkax. ctopus pa3BuTus
TUIAHUMETPHUHA U CTEPEOMETPUH

22.10.2024

23

KonTponsHas padota "AKcHOMBI
crepeomerpuu. Ceuenus"

25.10.2024

24

B3anmHoe pacronoxeHue npsmbIX B
npocTtpancTBe. CKpelnmBaro yecs
npsiMble. [Ipu3Haky ckpenpBaro I Xcst
npsMbix. [TapamiensHble npsmele B
MPOCTPAHCTBE

25.10.2024

25

Teopema 0 cylIeCTBOBaHUM U
€AMHCTBEHHOCTH IIPSIMOY MapaJlIeIIbHON
JAHHOU NPAMOU, IPOXOAAIICH Yepes
TOYKY IPOCTPAHCTBA U HE JIE)KAIIEH Ha
JNAHHOU NpsAMOM. JIeMMa 0 mepeceueHnun
nmapauICJIbHBIX MIPAMBIX ITJIOCKOCTBIO

05.11.2024

26

[TapamnensHOCTB TpEX NpsAMBIX. Teopema o

TpEX MapaJlIeNbHBIX PAMBIX. Teopema o
CKpEILMBAIO I XCS IPSAMBIX

08.11.2024

27

[TapannensHOe TPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapajuieIbHOTO
npoexkrupoBanus. M3obpaxeHue pasHbIx
Guryp B mapausienbHONU MPOSKIINU

08.11.2024

28

LenTpanbHas npoekuus. Yo ¢
COHANpPaBJIEHHBIMU CTOPOHAMH. YTOII
MEX]Ty TPSIMBIMH

12.11.2024




29

3amayn HA OJOKA3aTEIBCTBO U
HCCIIEIOBAHHE, CBSI3aHHBIE C
PAaCIIOI0XKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

15.11.2024

30

[ousTHs: mapaienbHOCTh MPSAMON U
TJIOCKOCTH B TIpocTpaHcTBe. [Ipu3nak
MapauieTbHOCTH MPSMOM U MJIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSAMON U
MIJIOCKOCTH

15.11.2024

31

FGOMeTpI/I‘IeCKI/Ie 3aJa4Y1 Ha BBIYMCJIICHNC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C
MapalyICJIbHOCTBIO IIPSAMBIX U ILJIOCKOCTEH
B ITPOCTPAHCTBE

19.11.2024

32

[TocTpoenue ceueHus, MPOXOAAILETO YEPES
JAHHYIO IPSMYIO Ha YepTekKe U
MapaJyIeIbHOrO JPYroi npsmoi. Pacuér
OTHOLIEHHU

22.11.2024

33

[TapannenpHas mpoeKIus, TPUMEHEHHE
JUISI IOCTPOCHUSI CEUCHU N KyDa 1
napamienenunena. Cpoiictsa
napajuiesienuneaa u Ipu3Mbl

22.11.2024

34

[Tapannensusie mockoctu. [Ipusnaku
MapajijIeIbHOCTH JIBYX MJIOCKOCTEN

26.11.2024

35

Teopema o mapanneabHOCTH U
€IMHCTBEHHOCTH TNIOCKOCTH, MMPOXOIAIIEH
4yepes3 TOUKY, He MPUHAIICKAITYI0 JaHHON
MIJIOCKOCTH U CIIEACTBUS U3 HeE

29.11.2024

36

CBolicTBa apajijiesbHbIX INIOCKOCTEN : O
[1apajuIeIbHOCTH MIPSAMBIX [IEPECEUCHUS
IIpY NIEPECEYEHNH JBYX ITAPALIEIBbHBIX

29.11.2024




IIOCKOCTEN TPEThEH

37

CaolicTBa MmapauieabHbBIX MIOCKOCTEH : 00
OTpe3KaXx MapauieIbHBIX TPIMbIX,
3aKTFOYEHHBIX MEXK Y TapajlIeIbHbIMU
IUIOCKOCTSIMU; O TIEPECEUCHUH TIPSAMOIL ¢
ABYM: TapaJUICIIbHBIMU IIJIOCKOCTAMMA

03.12.2024

38

[ToBTOpenue: Teopema Iludaropa Ha
TUIOCKOCTH

06.12.2024

39

IloBTOpEHME: TPUTOHOMETPUS
IPSAAMOYTOJIBHOTO TPEYTOJIbHUKA

06.12.2024

40

CaoiictBa Ky0a U MPSIMOYTOJIBHOTO
napaiesenuneaa

10.12.2024

41

Beruncnenue AmuH OTpe3KoB B KyOe U
MPSMOYTOJILHOM Tapasiieienumnese

13.12.2024

42

IlepnieH IUKyIIpHOCTD IPSAMON 1
mrockoct. [IpusHak
IIEPIICHIUKYIIIPHOCTH IIPSIMOM U

IIJIOCKOCTHU

13.12.2024

43

IlepnieH IUKyIIpHOCTD IPSAMOU U
mrockocty. [IpusHak
MEPIEHIUKYIIPHOCTHU MPSMOU H
IIJIOCKOCTH

17.12.2024

44

Teopema o cylIeCTBOBaHUM U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAS LU
yepes3 TOUKY IPOCTPAHCTBA U
MEPIEHAUKYIISIPHOHN K IIJIOCKOCTH

20.12.2024

45

I1ockocTH ¥ NEpIEHMKYIAPHBIE UM
IpsIMbIE B MHOTOTPaHHUKaX

20.12.2024




46

[InockocTy ¥ EpIEH MKYISPHBIE UM
IIpsIMBbIE B MHOTOTPAHHHUKaX

24.12.2024

47

HepHeHZ[I/IKyJ'IHp 1 HAaKJIOHHasd.

[TocTpoenue nepneHaUKYIsApa U3 TOUKH Ha

IIPSAMYO

27.12.2024

48

[leprieH UKy sp U HAKTOHHASI.

HOCTpOGHI/IC MNEPHICHAUKYIIApA U3 TOYKW Ha

PSIMYIO

27.12.2024

49

Teopema o0 TpEX MepreHAUKYIIIpax
(mpsimast u 0OpaTHas)

10.01.2025

50

Teopema 0 TpEX MepHEHAUKYIAPAX
(mpsimast u 0OpaTHas)

10.01.2025

o1

VYron MCKAY CKPCIHIMBAIO IMMHUCS
MpAMbIMHA

14.01.2025

52

[Touck nepneH AMKysIpHBIX IPSAMBIX C
ITOMOIIIBIO ITEPIIEH AUKYIISIPHBIX
JIOCKOCTEN

17.01.2025

53

OpTOl"OHEL]'ILHOC MIPOCKTUPOBAHUC

17.01.2025

54

IlocTpoenue ceuenuii Kyda, MpU3MBbl,
MIPaBUJIBHON MUPAMU/BI C IIOMOLIBIO
OPTOrOHAJILHON MPOEKIINU

21.01.2025

55

ITocTpoenue ceueHuit Kyda, MpU3MBbI,
MPaBUJIBHON MMPAMHUJIBI C TOMOIIBIO
OPTOTOHAIBHOM IPOEKIINU

24.01.2025

56

CumMmmeTpus B IpOCTPAHCTBE
OTHOCHUTEIILHO IUIOCKOCTH. IITockocTu

CUMMETPUN B MHOTOTPaHHUKAX

24.01.2025




57

[Ipu3HaK nepreHaAuKyIIpHOCTH IPSAMOU U
IIJIOCKOCTH KaK CIEACTBUE CHMMETPUU

28.01.2025

58

IIpaBuibHbIE MHOTOTpaHHUKHU. Pacyér
pPacCTOSHUI OT TOYKU JI0 IJIOCKOCTH

31.01.2025

59

[IpaBunbHBIE MHOTOTpAaHHUKH. Pacuér
paccTOSHUN OT TOYKHU JI0 MIIOCKOCTH

31.01.2025

60

Crioco0bl OMyCTUTH MEPIEH MKYIISAPHI :
CUMMETpPHUS, CABUT TOYKH 1O
[apajuIeIbHON MPSMOM

04.02.2025

61

CnBur no HenapauieIbHOU NMPAMOH,
U3MEHEHUE PACCTOSHUN

07.02.2025

62

KoutponbsHas padora "B3anmnaoe
PacmooKeHUE MPSAMBIX U TIIIOCKOCTEH B
npocrpaHcTae”

07.02.2025

63

IloBTOpEHME: YrOJI MEXAY IIPAMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYIOJIBHUKE, TEOpEMA
KOCHHYCOB

11.02.2025

64

[loBTOpEeHUE: yrosn mMexny
CKpELMBAIO LIMMHUCS NIPSIMBIMU B
IIPOCTPAHCTBE

14.02.2025

65

FGOMeTpI/I‘IeCKI/Ie MCTOABI BBIYHMCIICHUA
yriia MEXOYy NPSAIMBIMU B MHOTOTPaHHUKaX

14.02.2025

66

JIByrpanHbiil yron. CBOWCTBO JIMHEHHBIX
YIJIOB JIBYTPaHHOTO yIjia

18.02.2025

67

[leprien UKy sIpHBIE TITIOCKOCTH.
CBoiicTBa B3aMHO NEPIIEH M KYIIIPHBIX
IJIOCKOCTEN

21.02.2025




68

[Ipu3Hak nepreHAuKyIIpHOCTH
TJIOCKOCTEN; TEOpEMa O MPSIMO
MEPECEUCHUS IBYX MIIOCKOCTEMN
MEPIEHUKYIISIPHBIX TPETHEH MI0CKOCTU

21.02.2025

69

[IpsMoyrosibHBIN NapajuieNnenunesn; Kyo;
U3MEPEHUS, CBOMCTBA IIPSMOYTOJIBHOTO
napajijielienunena

25.02.2025

70

TeopeMa 0 JuaroHajiv npAaMoyrojJibHOTro
napajuicjacnuIiicia u CJICACTBUC U3 Heé

28.02.2025

71

CTepeOMeTpI/ILIeCKI/Ie " MPpUKIAIHBIC
3aJla4yi, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOXKCHUEM IIPAMBIX U ITJIOCKOCTH

28.02.2025

72

[ToBTOpEHME: CKpEIMBAIO I ECS MTPSIMEIE,
napajuIeNIbHbIC MIJIOCKOCTH B CTaHJaPTHBIX
MHOTOTPaHHHKAX

04.03.2025

73

[Tapa mapamienbHbIX INIOCKOCTEN HA
CKpELMBAIO IMXCS MPSIMBIX, PACCTOSTHUE
MEXIY CKPEIMBAO IMMHCS IPSIMBIMU B
MPOCTHIX CUTYaIASIX

07.03.2025

74

PaccTosiHre OT TOUKH J10 MJIOCKOCTH,
paccTosIHUE OT MPSIMOM JI0 TIIOCKOCTH

07.03.2025

75

Beruncnenue pacCTOSHUN MEXIY
CKpELMBAIO LIMMHUCS NIPSIMBIMU C
ITOMOILIBIO NIEPIIEH IUKYIAPHON MIIOCKOCTH

11.03.2025

76

TpéxrpaHHbIil yroJ, HEPaBEHCTBA U1
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB M CUHYCOB JUIS
TPEXTPAHHOTO yIvIa

14.03.2025




DneMeHTHI chepuuecKoil TeOMEeTpUH:

[ reojie3ndecKre JIMHUU Ha 3eMile 14.03.2025
78 KonTposnbHas padora "Yrisl u

paccrostHus" 18.03.2025
79 Cucremaru3zaius 3HaHiii "MHOTOTpaHHUK

Y €70 DIIEMEHTHI" 21.03.2025
80 [Tupamuga. Buaer nupamu . [paBunbHas

nupamuaa 21.03.2025
81 [Tpusma. IlpsimMasi 1 HaKJTOHHAs! TPU3MBI.

[IpaBunbHas npusma 01.04.2025
82 [Ipsimoii mapaienenunen,

MPSIMOYTOJIBHBIN Mapauiesenumnes, Kyo 04.04.2025
83 Beimnmyxisle MHOrOrpanHuku. Teopema

Ditnepa 04.04.2025

Beimyxisie MHOrorpanHuku. Teopema
84 Diinepa. [IpaBuibHbBIC U TOTYNIPABUIbHBIC 08.04.2025

MHOTOTPaHHHUKH
85 KonTponbHas pabora "MHororpanHuku" 11.04.2025
86 [lonsiTue BeKTOpa Ha MJIOCKOCTU U B

MIPOCTPAHCTBE 11.04.2025
87 CyMMa BEKTOpOB 15.04.2025
88 Pa3HocTh BekTOpOB 18.04.2025
89 [TpaBuo mapanienenumnena 18.04.2025
90 YMHOKEHUE BEKTOpa Ha YHCIIO




22.04.2025

Paznoxenue Bekropa 1o 0asucy Tpéx

91 BEKTOPOB, HE JIEKAIM X B OJJHOMN 1 95 04.2025
MJIOCKOCTH
92 CkansipHOe POU3BEICHUE 1 95 04.2025
03 Berumnciienue yriia Mex 1y BEKTOpamu B 1
MIPOCTPAHCTBE 29.04.2025
94 [IpocTeiinme 3aga4n ¢ BEKTOPaAMH. 1
(95)Ipocreiinme 3a1a4u ¢ BEKTOPAMU. 06.05.2025
95 [IpocTeitnme 3apaun ¢ BEKTOpaMu 1
(97)Ipocreiinme 3a1a4un ¢ BEKTOpaMu 13.05.2025
96 006006 7 1
OOIeHNEe ¥ CHCTEMATHU3aIlHsI 3HAH U 16.05.2025
97 O0001eHrE U cCcTEMAaTU3alIM 3HAHWI 1 16.05.2025
98 HtoroBast KOHTpOJIbHAS paboTa 1 90.05.2025
154 1
99 TOTOBasi KOHTPOJIbHAS paboTa 23.05.2025
1 i 1
00 O0o0mmeHne u cucTeMaTH3aIus 3SHaHUH 23.05.2025
OBIIEE KOJIMYECTBO YACOB I10 100

[TPOTPAMME




11 KNTIACC

KoJunuyecTBo 4acos DJIeKTPOHHBbIE
ara uugposbie
Nen/m | Tema ypoka KontpoJsbubie | IlpakTuyeckue A op
Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypesbl
[loBTOpenue Temsl "KoopanHarsl Bekropa
1 " 1
Ha IIJIOCKOCTH U B IPOCTPAHCTBE 03.09.2024
5 [loBTOpenue Temsl "CkansipHoe 1
pOU3BEJICHIE BEKTOPOB" 06.09.2024
IloBTOpeHue Temsl "Beruncienue yria
3 1
MEX]ly BEKTOpaMU B IIPOCTpaHCTBE" 06.09.2024
IToBTOpeHue TeMbl "YpaBHEHUE MPAMOH,
4 . 1
MIPOXOIAIIICH Uyepe3 ABE TOUKU " 10.09.2024
5 VYpaBHEHUE JIOCKOCTH, HOPMaJlb, 1
YpaBHEHHUE TJIOCKOCTH B OTPE3KaX 13.09.2024
6 YpaBHEHUE IIOCKOCTH, HOPMaJIb, 1
YpaBHEHHUE TJIOCKOCTH B OTPE3KaX 13.09.2024
7 BexropHoe npousseneHune 1 17.09.2024
8 JInHelHbIE HEPAaBEHCTBA, IMHEWHOE 1
pOrpaMMHUPOBaAHUE 20.09.2024
9 JInHelHbIE HEPABEHCTBA, IMHEHHOE 1
MpOrpaMMHUpPOBAHHE 20.09.2024
AHanuTUYECKHE METObI pacuéra yria
10 1
MEXJly IPSIMBIMH B MHOTOTPaHHHKaX 24.09.2024
11 AHanuTH4YecKrue METObl pacuéra yria 1
MEXTy TUIOCKOCTSIMA B MHOTOTpaHHUKAX 27.09.2024




dopmyiia pacCTOSTHUS OT TOYKHU 110

12
MIJIOCKOCTH B KOOpAMHATAX 27.09.2024
13 HaxoxxneHue paccTosiHUI OT TOYKU 10
MIJIOCKOCTH B KyOe 01.10.2024
HaxoxieHnue pacCTOsSHUN OT TOYKH 10
14 N
TJTIOCKOCTH B TIPABHJIBHOM ITHPaAMUIE 04.10.2024
15 KonTponpsHas padoTa "AHanuTuyeckas
reomerpus" 04.10.2024
CeveHHsI MHOTOTPAaHHHUKOB: CTaH/IapPTHHIC
16
MHOTOTPaHHUKH 08.10.2024
17 CedeHusi MHOTOTPaHHUKOB: METO/T CJI€IOB
P Sk 11.10.2024
CeueHunss MHOTOTPAaHHHUKOB: CTaHIaPTHBIC
18 TJTIOCKOCTH, TIEPECEUCHUsI MPSMBIX U
1P P 11.10.2024
MJIOCKOCTEN
19 [NapannensHbie TPSMBIE U TIIIOCKOCTH ;
napajuieJIbHbIE CCUCHUS 15.10.2024
20 [NapannenbHbIe TPSIMBIC U TUIOCKOCTH :
pacuéT OTHOIICHU I 18.10.2024
[NapannenbHbIe TPSIMBIC U TIOCKOCTH :
21 TJIBI MEXTY CKPEIMBAO IAMHUCS
Y Ay CRPEHHBAIONH 18.10.2024
PSIMBIMH
[eprieHTUKyISIpHBIC TIPSMBIC U
TTOCKOCTH : CTAaHJAPTHEIE TTaphbl
22 .
HepIeHANKYISPHBIX TIIIOCKOCTEN 1 22.10.2024
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB
[epneH UKy APHBIE IPSMBIC H
23
TJIOCKOCTH : TEOpPEMa O TPEX 25.10.2024




MIEPIEHANKYIISIpax

24

Ilepien UKy sipHbIE NIPSMBIE U
IJIOCKOCTH : BBIYMCIICHUS JAJIUH B
MHOI'OIpaHHHUKaX

25.10.2024

25

[oBTOpEHUeE: TUTO AN
MHOTOYTOJTBHUKOB, (POPMYITBI ISt
TIOMIAIeH, COOOpaKeHU S TTOI00uU S

05.11.2024

26

[ToBTOpenue: momam
MHOTOYTOJIBHUKOB, (DOPMYJTBI AJIs1
IJIoL@AeH, COOOpaxeHus mo1o0us

08.11.2024

27

[ToBTOpEHME: IO AN
MHOTOYTOJIbHUKOB, (POPMYIIbI JIJ1s1
TIOIIAIeH, COOOpakKeHU S TTOI00u S

08.11.2024

28

[Inomany ceueHnii MHOTOTPAaHHUKOB:
IO TOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaKeHUs O100U S

12.11.2024

29

[Inomanu ceueHnii MHOTOIPaHHUKOB:
IO TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTu, COOOpaKeHus mo100us

15.11.2024

30

KonTponbshas pabota "[loBTopenue:
MHOTOTPAaHHHKH, CEUEHUS
MHOT'OTPaHHHUKOB "

15.11.2024

31

O6béM Tena. O6beM NPSIMO YOI bHOTO
napauienenumnesa

19.11.2024

32

3amauum 00 ynBoeHHH Ky0a, 0 KBaaparype
Ky0a; O TPUCEKIINU yIiia

22.11.2024

33

CrepeoMeTpHUecKre 3a]a491, CBSI3aHHBIC C
00BEMOM TIPSIMO YTOJIBHOTO

22.11.2024




napaJuICIcnuIicaa

34

HpI/IKJIaI[HBIe 3aJJa4yH, CBA3aHHBIC C
BBIYMCJICHUEM 00bEMaA MMpAMOYTOJIBHOI'O

26.11.2024
napajuienenuneaa
35 O06BEM NpsAMOI TPU3MBI 99.11.2024
36 CtepeoMeTprYecKre 3a1aui, CBSI3aHHbBIC C
BBIYUCIIEHUEM 00BEMOB MPSAMON MPU3MBI 29.11.2024
37 [Tpuknanubie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMON TTPU3MBI 03.12.2024
Brerancierrne 006EMOB TEIT ¢ TTOMOIIBIO
38 onpenené}iHoro unterpaia. O0péM 06.12.2024
HaKJIOHHOW MPU3MBI
BeruncieHue 00bEMOB TEJ C TOMOIIBIO
39 onpenenéauoro uaterpana. OobEmM
Hniafm)lm ? 06.12.2024
dopmyna 00bEMa MUPaMU/IBI.
40 }(I);};(;AmeHHe 00BEMOB MTHPAMHJ] C OOTIIUM 10.12.2024
®opmyna 00bEMa TUpaMUAIBI.
41 OTHoIeHrE 00bEMOB TUPAMHUJ C OOIIIIM 13.12.2024
YIJIOM
42 CrepeoMeTpHuyeckue 3a/1a4u, CB3aHHBIE C
00BbEMaMH HaKITIOHHOMW MTPU3MBI 13.12.2024
43 CrepeoMeTpHryecKue 3a/1a4u, CBI3aHHBIE C
00BEMAMHU ITHPAMU JTBI 17.12.2024
44 [Tpuknanuseie 3amaun o Teme "OOBE MBI
Ten", cBsI3aHHBIE C 00HLEMOM HAKIIOHHOM 20.12.2024




IIPU3MBI

[puxnagnasie 3agauu o TeMe "OObEMBI

45 Ten", CBsI3aHHBIE ¢ 00BEMOM MTUPAMHIBI 20.12.2024
46 [Ipumenenune 066EMOB. Beruncnenue
PACCTOSIHUS 10 TIJIOCKOCTH 24.12.2024
47 KonTponbHas padora "O0bEM
MHOTOTpaHHHKa" 27.12.2024
unH ipryeckast MTOBEPXHOCTb,
48 oOpazyronme TUINHIAPUIECKON 97 12.2024
MIOBEPXHOCTHU
49 Humuanap. IpsMoit kpyroBou HUIMHIp.
[Tno1maap MOBEpXHOCTH LMJIMHIpA 10.01.2025
50 Konunueckast moBepxHOCTh, 00pa3yrome
KOHHYecKoi noBepxHocTu. Konyc 10.01.2025
51 CeyeHne KOoHYyca IIOCKOCTBIO,
MapaJljIeNIbHOM NJIOCKOCTH OCHOBAHMUS 14.01.2025
59 Yceuénnslii konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB 17.01.2025
53 [Tnomaas 6OKOBOW MOBEPXHOCTH U
MOJIHOW MOBEPXHOCTH KOHYCA 17.01.2025
54 [Tnomane 60KOBOI MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH KOHYCa 21.01.2025
CrepeomeTpHuecKue 3a7a4u Ha
55 JIOKA3aTEILCTBO U BEIYKCIICHUE,
IIOCTPOEHUEM CCUCHHMI IIMIIMH/IPa, KOHYCa 24.01.2025
CrepeomeTpHryecKue 3a1a4u Ha
56 IOKA3aTEILCTBO U BBEIUKCIICHIE, 24.01.2025

IMOCTPOCHUCM cedeHui muJIMHApa, KOHYyCa




57

HpI/IKJIaI[HBIe 3aJJa4M, CBA3aHHBIC C
MUJIUHIAPOM

28.01.2025

58

HpI/IKJIaIlHBIe 3aJJa4M, CBA3aHHBIC C
MUJINHIAPOM

31.01.2025

59

Cdepa u map

31.01.2025

60

[lepeceuenue cdepsl 1 1mapa ¢
mockocThio. Kacanue mapa u cdepbt
IJIOCKOCTBI0. Bua 1 u3o6paxenue mapa

04.02.2025

61

[epeceuenmne cdepsl U mapa ¢
nockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bua n nzo0paxenue mapa

07.02.2025

62

VYpaBuenue cdepsl. [Tnomans cdepst u eé
yacTen

07.02.2025

63

Cummetpus cdepsl U 1mapa

11.02.2025

64

CrepeoMeTpHyecKre 3a1a4n Ha
JI0Ka3aTeIbCTBO U BBIYKMCIICHHE,
CBsI3aHHBIE CO CEpOil U IAPOM,
MOCTPOCHUEM HUX CEYCHUH MIIOCKOCTHIO

14.02.2025

65

CrepeoMeTrpuueckue 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BBIUMCIICHUE,
CBsI3aHHBIE CO c(epoii U Iapom,
MOCTPOEHHUEM UX CEUEHU U TITIOCKOCTHIO

14.02.2025

66

[Npuknagabie 3a1a4n, CBI3aHHBIE CO
cdepoii u mapom

18.02.2025

67

[ToBTOpEeHUE: OKPYKHOCTH Ha IMJIOCKOCTH,
BBIUUCIICHUS B OKPY)KHOCTH, CTAH/IAPTHHIE

21.02.2025




nonoous

68

Paznuunbie KOMGI/IHaI_[I/II/I TCJI BpalliCHUSA U
MHOTOI'paHHUKOB

21.02.2025

69

3agauu o teme "Tena U MOBEPXHOCTH
BpaieHus"

25.02.2025

70

3agauu o Teme "Tena U MOBEPXHOCTH
BpaieHus "

28.02.2025

71

KonTponbHas padora "Tena u
MOBEPXHOCTH BpaleHus "

28.02.2025

72

O0BEM nunuHapa. Teopema 06 00bEMeE
MIPSMOTO ITUINHIPA

04.03.2025

73

Boruncienne 005EMOB TeJ € TOMOIIBIO
onpenenénnoro naTerpaina. OoseEm
KOHYCa

07.03.2025

74

TImomamm 60KOBOH U MTOIHOMN
MMOBEPXHOCTU KOHYCa

07.03.2025

75

CrepeomeTpuyeckue 3a7aun, CBI3aHHbIE C
BBIYHCIIEHHEM 00bEMOB IIUIIMHIPA,
KOHYyCa

11.03.2025

76

[Tpuknanueie 3amaun o Teme "OObEMBI
TJTIOMIA/IA TIOBEPXHOCTEH Ten"

14.03.2025

77

OO0béM 1mapa U MapoBOTO CEKTOpA.
Teopema 06 06wEMe tapa. [Lromanp
cdepsl. CTepeoMeTpruyecKre 3a1a4H,
CBSI3aHHBIE C BBIUMCIEHUEM 00BEMOB
mapa, apoBOTo CErMEHTa U apOBOTO
CEeKTopa

14.03.2025

78

[Tpuknanusie 3amaun o Teme "OOBE MBI




Ten", CBsI3aHHBIE ¢ 00BEMOM MApa 1
wion@ibio chepbl. COOTHOMICHHS MEKTY
IJIOIIAIIMU TTOBEPXHOCTEH U 00bEMaMuU
OA00HBIX TEII

18.03.2025

79

[Tono6HBIE TENa B MPOCTPAHCTRBE.
N3menenue 06wEMa rpu mogoou.
CrtepeomMeTpHuyecKue 3a/1a4u, CB3aHHBIE C
BBIYUCIIEHUEM O0BEMOB TEJ U MIJIOLIAICH
MMOBEPXHOCTEN

21.03.2025

80

KonTponwsnas padota "[lnomagu
MOBEPXHOCTH U 0OBEMBI KPYTJIBIX T "

21.03.2025

81

JIBusxenus npoctpancTBa. OToOpaxeHusl.
JIBu>xenus 1 paBeHCTBO uryp. OOume
CBOMCTBA ABUKECHUHU

01.04.2025

82

Buapl 1BMKEHMI: TapaJlIEIbHbIN
MEPEHOC, IIEHTPaJIbHAsl CAMMETPHS,
3epKaJIbHAsI CAMMETPUS], TOBOPOT BOKPYT
psIMOI

04.04.2025

83

[IpeoGpazoBanus monobus. [Ipsmas u
cdepa Ditnepa

04.04.2025

84

FGOMeTpI/I‘-IeCKI/Ie 3aJa4r Ha IPUMCHCHUC
JABHKCHUA

08.04.2025

85

KontponbsHas pabora "Bekrops! B
IpOCTpaHCTBE"

11.04.2025

86

Ob6o6uatomee nopropenue 11 nousTuii u
METOJI0B Kypca reomerpun 10-11
KJIacCOB, CHCTEMAaTH3aIlMs 3HAHUH
"TlapanienbHOCTb IPSIMBIX U TJIOCKOCTEN

11.04.2025




B NpoCTpaHcTBE"

87

O6o6uaromee nopropenue 11 moHsTHii u
METO0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMATH3aIlHsl 3HAHUI:
"BekTopsl B mpocTpaHcTBe"

15.04.2025

88

O06ob6maromee moropeHue 11 moHsTHH 1
MeTOA0B Kypca reomerpuu 10-11
KIIaCCOB, CUCTEMaTH3aI1s 3HAHUH
"BekTopsl B mpocTpaHcTBE"

18.04.2025

89

O6o0maroniee mopropenue 11 moHsTHit u
METOJIOB Kypca reomerpuun 10-11
KJIaCCOB, CHCTEMAaTH3aIl1 s 3HAHUN
"O6peM MHOTOTpaHHUKA"

18.04.2025

90

Ob6ob6uaromee nopropenue 11 moHsATHIA U
MeTo/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMATH3aIIHsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

22.04.2025

91

O06ob6maromee moroperue 11 moHsTHH 1
MeTO0/I0B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMAaTHU3aI1s 3HAaHUH:
"TInomaay MOBEpXHOCTH U OOBEMBI
KpyIibIX Ten"

25.04.2025

92

O06ob6maromee moroperue 11 moHsTHH 1
MeTo0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIMs 3HAHUH
"TInomaay MOBEPXHOCTU U OOBEMBI
Kpyribix Ten"

25.04.2025

93

HroroBast KoHTposibHas paboTa

29.04.2025




94 HroroBas koHTpospHas paboTa

06.05.2025

[NoBTOpenue, 0600IIECHHE U
CHCTEeMAaTH3aI sl 3HAHWHA.

95

13.05.2025

Hctopus pazBUTHS CTEpEOMETPUH KaK
96 HayKu U e€ poJib B pa3BUTHU

COBPEMCHHLIX HHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUI

16.05.2025

Hctopus pa3BUTHS CTEPEOMETPUH KaK
97 HayK{ U e€ pojib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U

KOMIIBIOTEPHBIX T€XHOJIOTHI

16.05.2025

HcTopus pa3BUTHSA CTEPEOMETPHH KaK
HAYKU U €€ poJib B PA3BUTUU
COBPEMEHHBIX NHIKCHEPHBIX U

98

KOMIIBIOTCPHBIX TEXHOJIOTU I

20.05.2025

Hcropus pa3BUTHSI CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUH
COBPEMEHHBIX UHKEHEPHBIX U

99

KOMIIBIOTCPHBIX TEXHOJIOTUH

23.05.2025

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HayK{ U e€ pojib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U

100

KOMIIBIOTEPHBIX T€XHOJIOTHI

23.05.2025

OBLIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

100




YYEBHO-METOANMYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O NIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

MaremaTtuka: anreOpa v Hauajla MaTeMaTHUYECKOTO aHalIu3a, reoMeTpus (0a30BbIN
u yriyoneHHsiid ypoau). Aranacsit JI.C., bytyzos B.®., Kanommnes C.b. u ap.:

IIpocserienue

METOANYECKHUE MATEPHAJIBI UIA YUYUTEJIA
Marematuka: anredpa 1 Hayajla MaTeMaTHIECKOTO aHamu3a, reoMeTpus (0a30BbIN
u yriyosieHHslid ypoBHu). Aranacsid JI.C., bBytyzos B.®., Kanomues C.b. u ap.:

[Ipocsemienne

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






