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MNOACHUTEJIBHASA 3AIIMCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonbKy JTOTHYECKOE MBILIUIEHUE, (POpMHUpYyEMOe MPU U3YUEHUH 00YHarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pELICHNH 334 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1aY.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MpU U3y4eHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTU MPUOOPETEHUS U UCTIOIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMH 33JauaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHUE TMPEACTAaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UTrypaXx M HMX OCHOBHBIMM CBOMCTBaMH, 3HaHHE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpPE MHOTOTPaHHUKMA M Te€Ja BpaLIEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJECHNUHN PACCYXKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTE€IbCTB U aJTOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, POBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHHEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00OCHOBAaHUU MaTEeMAaTHUECKUX YTBEPXKJICHUN U POJIM aKCHOMATHUKH B MPOBEICHUHU
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

¢dopmupoBanue (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAIbHBIX CHUTYyallUil, HCCIIEJOBaHUS IOCTPOEHHBIX MOJEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kiaccax, OTHOCHUTCSI KO BCEM COJEp>KaTEeNbHBIM JHHHUSIM y4eOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUMX YMEHHUH  pacmpeienseTcss He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MIPOrpaMMBbl, paclpeleNEHHBIM IO ToJaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHUEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00yUYalOIUXCsl, paclIUpsis U yriayOosss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus i auddepeHumanuu  o0ydeHHUs, TMOCTPOEHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MarteMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXIY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOE pacnosioKeHuE TMpsAMBIX B IPOCTPAHCTBE: NEPECEKAIOIIMECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctu. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHbIX IIJIOCKOCTEH. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSMOH J10 MIIOCKOCTH, MPOEKLHs (PUTYPBI Ha IIIOCKOCTh. [lepneHaAuKyasspHOCTD
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBolicTBa INTOCKKX YIJIOB MHOTOrpaHHOro yriia. CBOMCTBA MNIOCKHUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN IMApaJUIENENUIIE] U €r0o cBoMCcTBa. KpaTuaiimme
NyTH Ha IMOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [Iudaropa. [lupamuna: N-yronbpHast nupamMujia, NpaBuIbHAs U yCEUEHHAs
nupamusibl. CBolicTBa péOep U OOKOBBIX TpaHEH MPaBUIBLHON MHPAMHIBI.
[IpaBriibHBIE MHOTOTDAHHMKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS TMPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Bbluncienre 31€MEHTOB MHOIOTPaHHUKOB: pEOpa, OuaroHaiv, YIJIbL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU MUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O paslIoKEHUMM BEKTOpAa 10 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. lIpsimoyrompHas  cucrtemMa  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWUYECKAass TTOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTeld. Tema BpalieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonokenue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaimleHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. CumMetpust chepsl U mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPU3MBI, MWIMHIPA, TUpaMHUIbl 1 KoHyca. OOBEM Iapa W I1apoBOTO
CerMEHTa.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3sma, BnmcanHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,
OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaabh chephl U € JacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IIJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINUHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ NEPEHOCa
CEKYILIEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KOOpaMHAT B mnpocTpaHcTBe. KoopaunaTel BekTopa. PasnmokeHuwe BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMXEHUN: TapauielbHBIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, IIOBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxnaHcKoe BOCIIMTAHUE:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IpaXJIaHCKOTO  oOmiecTBa  (BBIOOpBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, IEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapoaa, cpOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCTIPUUMYUBOCTD K
MaTEMaTUYECKUM acleKTaM Pa3IuvHbIX BUAOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTEepecax 3/10pOBOro U 06€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAE€SATEIbHOCTHIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr ¥ Ppeaqr30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000Opa30BaHUIO Ha TPOTSDKCHUHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM MTPAKTUKH, TOHMMaHUE MaTeMaTHIECKON
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU Kak CPEJACTBOM ITO3HAHMS MHPA, TOTOBHOCTH OCYIIECTBIISITH IPOSKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh HHANBUAYAILHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSTUN, OTHOIICHUN MEXIy TMOHATUSAMU, (HOPMYIHPOBATH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI /7151 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemieHuss yueOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BAapUAHTOB peIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHNE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, WCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | [Tl pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpapruecK;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEeMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIAITh IJIaH, aITOPUTM PEIICHHS 3a/lauM, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUU 33]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW paboOThI, pacHpenesTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIIOJIHATH CBOIO YaCTh PabOThI M1 KOOPAUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTRBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTIOIPAaHHUKOB (IIpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiesbHOE, LEHTPAIbHOE U OpPTOTOHAIILHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOUTh CEUEHHUS MHOTOTPAaHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPHPOBATH IMOHATHUSAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaX0XJICHNE TEOMETPUUECKUX BEJIMUNH, IPUMEHSS H3BECTHBIC METO IbI TIPU
pEelIeHHH MaTeMaTHYeCKHX 3a]ad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e IMPHUMEHATH MPOCTEHIlIMEe NpPOrpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUTYypax, TMPEACTABICHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHATH TOJYYCHHbIC 3HAHWA Ha TMPaKTUKE: CpPaBHUBATh U
aHAIIM3UPOBATh pealbHBIC CUTYAIlUU, TPUMEHSATh U3YUYCHHBIC MOHSATHUS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcOopMyJIHpPOBAHHOM
npo0JieMbl, MOJEIUPOBATh pealbHbIE CHUTyallMM Ha SI3bIKE TE€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh NIPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJHO ONEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C I[UIMHIPUYECKOMH,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

ONEepUPOBATh MOHATHUAMHU, CBSI3aHHBIMH C TEJIAMH BpPAICHUS: [IMJIMHIIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHUs,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpalluK HaJl BEKTOPAMHU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;
peraTh reOMETPUIECKUE 3a/1a4 Ha BEIYUCIICHUE YTIIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPJMHATHOTO METO/Ia MPU PELICHUH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpazoBaHusl MOJ00US;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJEN0B, METO[
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKA3bIBATh T€OMETPUUECKUE YTBEPKICHHUS;

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOM (opMme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

MIPUMEHSITH ITOJyYCHHbBIEC 3HAHUS HA TPAKTUKE: CPABHUBATh, AaHAJIN3UPOBATh
U OLCHUBATh pEaJbHbIE CUTyallUH, MPUMEHATH H3YyUYCHHBIC MOHSITHSA,
TEOpPEMBI, CBOICTBa B TMpPOIECCE IMIOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh OCTPOCHHBIE MOJIENIU C UCIIOJIb30BaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAaKTUYECKUE 3a7auyM, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu HyHIAMEHTA PA3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe pacnionokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL HPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmuTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CUCTeMAaTH3aIVsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpameHus 24
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpEHwME, 0606HI€HI:I€ " 17 9
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IIpaBUJIa U300pAKEHUS Ha
PHUCYHKE IJIOCKOCTH, MapajleIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpEOMETPHH: TOYUKA, IIpsIMasi,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIS
npaBuiIa N300paKEeHUS Ha PUCYHKE
IIJIOCKOCTH, HapaJIJIeJII)HBIX Hp?[MLIX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsTHS: IepeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiI0CKOCTh;
MOYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOYTIPOCTPAHCTBO

02.09.2024

04.09.2024

05.09.2024

09.09.2024

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

11.09.2024

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OHEKTOB

12.09.2024




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

16.09.2024

10

11

12

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBbIE
cnenctBus U3 HuX. CriocoOwl 3a/1aHus
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

H300paxeHne ced4eHuit mupamMmuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
p€opa. M3o0pakeHue nepeceueHus
MOJTyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETAMHU

N300pakeHue ceueHuil nmupaMupl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOSAT YEPE3 X
pEbpa. N3o0paskeHue nepeceueHus
MIOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH 1IBETAMU

N300pakeHne ceueHuil nmupaMupl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOIAT Yepe3 Ux
pé6pa. N3o0paxeHue nepeceueHus
MTOJIYYEHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
Pa3HBIMH LIBETAMHU

18.09.2024

19.09.2024

23.09.2024

25.09.2024

26.09.2024

13

N300paxeHune cedeHuit mupamuibl, kyoa
U IIPU3MBI, KOTOPEIE IIPOXOIAT YepPe3 UX
pé6pa. N3o0paxeHue nepecedeHms

30.09.2024




IIOJIY4EHHBIX IIJIOCKOCTEH.
PackpamBaHue NOCTPOSHHBIX CEYEHUN
pa3sHBIMU LIBETAMH

14

15

16

Mertopa cnenoB Ui HOCTPOCHUS CEUEHUI

Meton crefoB it MOCTPOSHUS
ceuenuil. CBOMCTBA MepeceUCHUt
IPSIMBIX U IIJIOCKOCTEN

Merton cie0B s TOCTPOSHUS

ceyenuii. CBolicTBa nepeceyeHui
MPSIMBIX | IJIOCKOCTEH

02.10.2024

03.10.2024

07.10.2024

17

[TocTpoenue ceuenuii B nmupamuie, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

09.10.2024

18

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

10.10.2024

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

14.10.2024

20

[TocTpoenue ceuenuit B mupamuse, Kyoe
o TpéM ToukaMm Ha péopax. Co3ganue
BBIHOCHBIX qepTe>Ke171 " 3aI1MCh 111aroB
MOCTPOCHUS

16.10.2024




21

[ToBTOopenue nnanumerpun: Teopema o
PONOPLUUOHANIBHBIX oTpe3kax. [logoOue
TPEYTroJIbHUKOB

17.10.2024

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHS TUTAHUMETPHUH U CTEPEOMETPUH

21.10.2024

23

24

25

26

27

KonTponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

B3anmHOe pacniosiokeHue NpsiIMbIX B
npocrtpancTse. CkpemyBarommecs
npsimele. [Ipu3Haku ckpemnBaroumxcs
npsimbix. [lapanenbHble npsmMbie B
IIPOCTPAHCTBE

Teopema o0 CynieCTBOBaHMH U
€JMHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JIAHHOM TIPSIMOM, IPOXOAIICH uepes
TOYKY IPOCTPAHCTBA U HE JIeXkKaIeH Ha
JTAHHOM IpsIMOM. JIeMMa o nepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

[TapamienpHOCTB TpeX NpsIMbIX. Teopema
0 TpEX MapajuleNbHBIX NpsAMbIX. Teopema
0 CKpPEUIMBAIOLINXCS MPSIMBIX

[TapaynensHOE MPOEKTUPOBAHUE.
OCHOBHBbIE CBOICTBA NapaJlJIEILHOTO
npoekTupoBanus. 300pakeHre pa3HbIX
¢buryp B nmapayuieIbHON TPOSKITUH

23.10.2024

24.10.2024

06.11.2024

07.11.2024

11.11.2024




28

lentpanpHas mpoekuus. Yromi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSIMBIMU

13.11.2024

29

3amayu Ha JJOKa3aTelIbCTBO U
HCCIICIOBAHKE, CBSI3aHHBIE C
paCHOHO)I(eHI/ICM HpﬂMLIX B
IIPOCTPAHCTBE

14.11.2024

30

[TonATHS: mapamuIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3nak
[apaJyIeIbHOCTHU NPSAMON U MJIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

18.11.2024

31

FGOMeTpI/I‘-IeCKI/Ie 3a4a4u Ha BBIYHUCIICHUC
U JI0Ka3aTeIbCTBO, CBSA3aHHBIE C
NapajuIeIbHOCTHIO MPSMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

20.11.2024

32

33

34

35

[TocTpoeHue ceueHus, TPOXOISILIETO
yepe3 JaHHYIO0 TMPSIMYI0 Ha YepTexe 1
MapajuieIbHOTO IPYyroM npsamoi. Pacuér
OTHOUIEHUI

[TapannensHas TpOEKIUs, TIPUMEHEHUE
JUISI IOCTPOEHUSI CEUEHUH KyOa U
napayuienenuneaa. CBoncTaa
napajureNienumne/1a U IpU3Mbl

[Tapannensubie miockoctu. [Ipuznaku
NnapajuieIbHOCTH JIBYX IIOCKOCTEN
Teopema 0 nmapaieIbHOCTH U

CANMHCTBCHHOCTH ITIJIOCKOCTH,
HpOXOI[&IH.ICfI 4gepe3 TOUKY, HE

21.11.2024

25.11.2024

27.11.2024

28.11.2024




MPUHAJICKALLYIO TAaHHOU TIOCKOCTHU U
CIIEICTBUS U3 HEE

36

CBolicTBa napauieabHbIX IIOCKOCTEN: O
[apaJUIEIbHOCTH MIPSIMBIX IIEPECEUEHUs
IIpU NMEPCCCUYCHNU NBYX IMapaUICIIbHBIX
IIJIOCKOCTEN TpeThen

02.12.2024

37

CBolicTBa napajuiesIbHbIX ITIOCKOCTEH:
00 oTpe3Kax napajuieIbHbIX MPSMBIX,
3aKITIOUEHHBIX MEXKTY MapauieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEYCHUU TIPSIMOM C
JIBYMSI TTapaJIeTbHBIMU TIOCKOCTSIMHU

04.12.2024

38

39

[ToBTopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

05.12.2024

09.12.2024

40

CaolicTBa Ky0a U IPSIMOYTOJIBHOTO
napaenenunesa

11.12.2024

41

42

43

Brruucnenue yMH 0Tpe3KOB B KyOe U
IPSIMOYTOJIBHOM Mapajuieenuree

IlepneH AUKYIAPHOCTD MPAMON U
nockocty. [Ipusnak
NEPHEHIUKYJIAPHOCTH IIPSIMOMN U
IIJIOCKOCTH

[IeprieHUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHIUKYIIIPHOCTH IIPSIMOM U
IIJIOCKOCTH

12.12.2024

16.12.2024

18.12.2024




Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOSAIIECH

44 4yepe3 TOUKY MPOCTPAHCTBA 19.12.2024
HEePHIEHIUKYIAPHOM K MJIOCKOCTH
45 [TnockocTH U epHeHANKYISIPHBIC UM
IpsIMblE B MHOTOTpaHHHUKaX 23.12.2024
46 [TnockocTy U nepreHANKYIIpHbIE UM
IpsIMblE B MHOTOTpaHHHUKaX 25.12.2024
[TepnieHAMKYIIAp U HAKIOHHASL.
47 [TocTpoeHue nepneHAuKyIsApa U3 TOUKU 96.12.2024
Ha MPSIMYIO
[eprienaAuKyIAp U HAKIOHHAS.
48 [TocTpoeHue nepneHAuKyIspa U3 TOUKU 09.01.2025
Ha MPSIMYIO
49 Teopema 0 TpEX nepHneHAUKYIIPax
(mpsimast U oOpartHas) 13.01.2025
50 Teopema o TpEx meprneHAnKyIsIpax
(mpsimast u oOpaTHast) 15.01.2025
51 Yron Mexay CKpenyBarmuMUC
IPSIMBIMU 16.01.2025
[Touck neprneHaAuKyYISIPHBIX MPSIMBIX C
52 TIOMOIIIBIO ?epneHnHKyns[pme 90.01.2025
TUTOCKOCTEH
53 OpToroHanbHO€ IPOEKTUPOBAHNE 99 01.2025
[Toctpoenue ceuenuii kyba, mpU3MBbI,
54 NPaBUIBHOMN MUPAMUIBI C TOMOILBIO 93.01.2025

opTor OHaJILHOM MMpOCKINU




55

[Toctpoenue ceuenuii kyba, mpU3MBI,
NPaBIIBHOM MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHOW POEKIIUH

27.01.2025

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO III0cKOCTU. [InockocTu
CUMMETPUI B MHOTOTpaHHHUKaX

29.01.2025

57

58

[Tpu3Hak neprneHuKyIIpHOCTH TPSIMON
Y TUIOCKOCTH KaK CIEACTBUE CUMMETPUU

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH

30.01.2025

03.02.2025

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU JI0 IUNIOCKOCTH

05.02.2025

60

61

Crioco0Obl OIyCTUTh MEPIEHAUKYIISAPHIL:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPAMON

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

06.02.2025

10.02.2025

62

KonTponsnas padora "B3aumHoe
PacroJoKeHUe NPSAMbIX U IUIOCKOCTEH B
npocTpaHcTae”

12.02.2025

63

[ToBTOpEHME: yroyi Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

13.02.2025

64

[ToBTOpEHME: YroI MEXIY
CKpCIIUBAOIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

17.02.2025




65

I'eomeTpuueckrie METOIbI BBIYUCICHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHHUKaX

19.02.2025

66

67

68

69

JByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JIBYTPaHHOIO yria

[leprieHAMKYISIPHBIE TIIIOCKOCTH.
CBolicTBa B3aUMHO MEPIEHAUKYIISPHBIX
IJIOCKOCTEN

[Tpu3Hak neprneHIuKyIspHOCTH
IIJIOCKOCTEH; TeopemMa o0 mpsiMoi
nepecedeHus IByX MI0CKOCTen
NEPIEeHIUKYISIPHBIX TPEThEeH MIOCKOCTH

[TpsMoyronbHbIM napaienenunes; Kyo;
U3MEpPEHUs], CBOICTBA IPSIMOYTOJIBHOTO
napaJenenunesa

20.02.2025

24.02.2025

26.02.2025

27.02.2025

70

TeopeMa 0 nuaroHany NpsAMOYTOJIbHOTO
napaielienunesa u cecTBUe U3 Heé

03.03.2025

71

72

73

CTepeOMeTpI/I‘IGCKI/IC " MPUKITaIHBIC
3aaa4M, CBA3aHHBIC CO B3aUMHBIM
PACIIOIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

HOBTOpeHI/IeZ CKpCHINBArOIHECH
MpsAMbIC, ITapAJICIIBHBIC IINIOCKOCTU B
CTAaHJAPTHBIX MHOT'OI'PAHHHUKAX

Hapa napaJisiCJIbHbIX IJIOCKOCTEH Ha
CKPCHIUMBAIOIHNUXCA MPAMBIX, paCCTOAHUC
MCKAY CKPCHIMBAOIIUMHACA IPSAMBIMUA B
MMPOCTBIX CUTYyallUAX

05.03.2025

06.03.2025

10.03.2025




74

PaccrosHue oT ToukHn J0 IIIIOCKOCTH,
pacCcTodHUE OT HpHMOﬁ J0 IINIOCKOCTH

12.03.2025

75

Bpluncienue paccTosHUN MEXKIY
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIECHAUKYIIIPHON
IUIOCKOCTH

13.03.2025

76

77

78

TpéxrpaHHblil yroJi, HEpaBEeHCTBA JJIA
TpeXTrpaHHbIX yriaoB. Teopema
[Mudaropa, TeopeMbl KOCHHYCOB H
CHUHYCOB JUI TPEXTPAHHOIO yIila

DneMeHTHhI chepuyecKoil reOMEeTpUU:
reoJIe3nYeCKue JIMHUU Ha 3emiie

KonTponbnas pabota "Yrisl u
paccrossHus"

17.03.2025

19.03.2025

20.03.2025

79

80

81

CucreMaru3aiys 3HaHUN
"MHOrOorpaHHMK M €ro 3J1eMeHTHI"
IIupamuga. Buasl nupamu.
[IpaBunpHas nupamua

[Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.

[TpaBunbHas mpU3Ma

24.03.2025

26.03.2025

27.03.2025

82

83

84

[Ipssmoit napannenenunen,
IPSIMOYTOJIBHBIN Mapajienenumnes, Kyo
Beinykiisie MHOrorpanHuku. Teopema
Olinepa

Brinmykiieie MHOrorpanauku. Teopema

Oiinepa. IIpaBunpHbIE N
MIOJIYIIPABUJIbHBIE MHOTOTPaHHUKHU

07.04.2025

09.04.2025

10.04.2025




85

KonTponsHas padora "MHuororpaHHuKT"

14.04.2025

86 [lonaTne BeKTOpa Ha MIIOCKOCTH U B

IIPOCTPAHCTBE 16.04.2025
87 CyMMa BEKTOpOB 17.04.2025
88 Pa3zHocth BekTOpOB 91.04.2025
89 [TpaBwiio mapamenenumena 93.04.2025
90 YMHOX€eHHE BEKTOpa Ha YHUCIIO 94.04.2025

Paznoxxenne BexTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JISKAIINX B OJHOM 98.04.2025

TUIOCKOCTH
92 CkayisipHOE MTPOU3BE/ICHUE 30.04.2025
03 Brruncnenue yriia Mexay BEKTOPaMH B

MIPOCTPAHCTBE 05.05.2025
94 [Tpocreiimune 3aga4un ¢ BEKTOpaMu 07.05.2025
95 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 08.05.2025
96 [Ipocreiimue 3a1a4u ¢ BEKTOpamMu 12.05.2025
97 [Ipocreiinme 3agadu ¢ BEKTOpaMH

14.05.2025




98

O00011eHUE U CUCTEMATU3ALIUS 3HAHUM

15.05.2025

99 O0o001IeHNE U CHCTEMATH3aLKs 3HAHUI 1 19.05.2025

100 HroroBast koHTpoIbHAs paboTa 1 21.05.2025

101 Hrorosast KoHTpoOJIbHAS paboTa 1 22 .05.2025

102 O06o001IeHre U cucTeMaTU3alus 3HaHAN 1 26.05.2025
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[ToBTOopenue Tembl "KooparHaTel
1 1
BEKTOpa Ha nn'(')cxocm U B 03.09.2024
IIPOCTPAHCTBE
2 [ToBTopenue temsl "CkansipHoe 1
MIPOM3BEICHUE BEKTOPOB" 04.09.2024
[ToBTOpeHue TeMsl "Brruncinenue yria
3 1
MEX/1y BEKTOpaMu B IIpOCTpaHcTBE" 04.09.2024
[ToBTOpenue TeMbl "YpaBHEeHHE
4 - . 1
MPSIMOH, POXOIAIIEH Yepe3 JIBe TOUKU" 10.09.2024
VYpaBHEHHE IIIOCKOCTH, HOPMAJIb,
5 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax 11.09.2024
YpaBHEHHE IOCKOCTH, HOpMaJlb,
6 1
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax 11.09.2024
7 B 1
€KTOPHOE NPOU3BECHHE 17.09.2024
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAHHE 18.09.2024
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUPOBaHHE 18.09.2024
AHaIUTHYECKUE METOJIbI pacyéra yria
10 1
MEXy NPSIMbIMH B MHOT'OTPaHHUKAX 24.09.2024




AHaIUTUYECKHE METO/IbI pacuéTa yria

11 MEXy IUTOCKOCTSIMH B 95.09.2024
MHOTOTpaHHUKAX
12 dopMyia pacCTOSHUSA OT TOYKH 10
IIJIOCKOCTH B KOOPJIMHATAX 25.09.2024
13 Haxoxnenue paccTossHui OT TOUKH J10
IJIOCKOCTH B KyOe 01.10.2024
14 Haxoxnenue paCCTo;IHI/HEI OT TOYKH JI0
IJIOCKOCTH B TIPABUJIBHOM IMHUPAMHUJIC 02.10.2024
15 KonTponbhas padota "Ananuruyeckas
reometpus” 02.10.2024
16 CeueHust MHOTOTPaHHUKOB:
CTaHJapTHBIC MHOTOI'PAHHUKHU 08.10.2024
17 CeueHHSI MHOTOTPaHHUKOB: METO/T
CJIEZIOB 09.10.2024
CeueHust MHOTOIPaHHUKOB:
18 CTaHJIapPTHHIE HJ‘IOCKO(jTI/I, TIepeCceUCHIS 09.10.2024
MPSIMBIX ¥ IJIOCKOCTEH
19 [TapannensHbie MPsMbIE U TUIOCKOCTH:
napajuieIbHbIE CEUCHUS 15.10.2024
20 [TapannensHbie MPSMBbIE U TUIOCKOCTH:
pacuér OTHOILIECHUU 16.10.2024
[TapamiensHbIe IPSMBIC U TUIOCKOCTH:
21 YTIIBI MEXTY CKPEIUBAIOIIAMUCS 16.10.2024
MPSIMBIMA
29 [leprieHIUKYNSpHBIC TIPSIMBIC U
TJIOCKOCTH: CTaHapTHBIE Mapbl 22.10.2024




MEPIEHAUKYIISIPHBIX IUIOCKOCTEN U

IpsAMBIX, CUMMETPHUH MHOI'OI'PaHHUKOB

23

24

25

[lepnieHIuKynspHBIE IPSIMBIE U
IIJIOCKOCTH: TEOpEMA O TPEX
MEPIEHIUKYIISIPAX
IlepnieHIuKyIApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHHUS JJIUH B
MHOTOTpaHHUKAX

[ToBTOpEHME: TUIOIIAAM

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
101 IeH, COOOPaKEHHSI TIOI00MS

23.10.2024

23.10.2024

05.11.2024

26

[ToBTOpenue: onaau
MHOTOYT'OJIbHUKOB, ()OPMYJIIBI JUIS
TJI0IA N, COOOPaKEHHSI TIOI00MS

06.11.2024

27

[ToBTOpenue: onaau
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI JUIS
TJI01a 1M, COOOpasKeHHs TI0T00MS

06.11.2024

28

29

30

[Tnomaay ceueHnit MHOrOrpaHHUKOB:
TUTOIIA/TU TIOBEPXHOCTEH, pa3pe3aHus Ha

Y4acTH, COOOpaKEeHUs MOA00Us

IInomanu ceyeHuit MHOT'OI'PaHHUKOB:
Iiomaau HOBGpXHOCT@I’I, pa3pe3aHusd Ha

4acTu, COOOpaKeHUsI MOA00HS

Konrponsnas pabdora "[loBropenue:
MHOT'OTPaHHHUKH, CEUYEHUS
MHOTOTpaHHUKOB"

12.11.2024

13.11.2024

13.11.2024

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO

nmapajjicjacnuicaa

19.11.2024




32

3anaun 00 yaABOCHUHU Ky0a, O
KBaj[paType Ky0a; 0 TPHCEKIIUH yriia

20.11.2024

33

34

35

Crepeomerpudeckue 3aauul, CBsI3aHHbIE
¢ 00bEMOM IPSIMOYTOJIBHOTO
napaJuleienunesa

HpI/IKJ'Ia,I[HBIe 3aga4u, CBA3aHHBIC C
BBIYMCICHUEM 00bEMA MMpsAMOYI'OJIBHOTO
napajjiejacnuicaa

OO6BEM TIPSIMOI TTPU3MBI

20.11.2024

26.11.2024

27.11.2024

36

CrepeoMeTpuueckue 3a1auu, CBI3aHHbIE
C BBIYMCIIEHUEM 00BEMOB MPSAMON
IIPU3MBI

27.11.2024

37

38

39

[MpuksaaHbie 3a1a491, CBSI3aHHBIC C
00BEMOM TMIPSIMOH PU3MBI

Beruuciienne 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM
HAKJIOHHOH NPU3MBI

Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO
ornpenenéHHoro uHrerpana. O0bEM
MIAPAMMIBI

03.12.2024

04.12.2024

04.12.2024

40

®opmyrna 00bEMa MUpaMUIbL.
OTtHomIeHNEe 00HEMOB TUPAMHUT C
O0IIKM YTJIOM

10.12.2024

41

®opmyrna 00bEMa MUpPaMHIbL.
OTtHomIeHNEe 00HEMOB TUPAMHUT C
o0IIUM yTIIOM

11.12.2024




CrepeoMeTpuuecKre 3a1auu, CBSI3aHHbIE

42
¢ 00bEMaMU HaKJIOHHOW TIPU3MBI 11.12.2024
43 CrepeoMeTpHuyecKHe 33a1a4u, CBSI3aHHbIC
¢ 00BEMaMU MUPAMU/TBI 17.12.2024
[Tpuknagueie 3agaun mo Teme "OO0bEMBI
44 " 0bé i
Ten", cBsi3aHHbIe ¢ 00BEMOM HAKIIOHHOU 18.12.2024
MIPU3MBI
45 [Tpuknagueie 3anaun mo Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM MTUPAMHUIBI 18.12.2024
16 [Tpumenenne 00bEMOB. Brruncienue
PacCTOSIHUS JI0 TNTIOCKOCTH 24.12.2024
47 KonTponbhas padota "O0bém
MHOTOTpaHHHUKA" 25.12.2024
[unmmuapudeckast TOBEPXHOCTb,
48 0 i
o0pa3yrolne UIMHIPHIECKOI 9512 2024
MOBEPXHOCTHU
49 Hunuaap. [psmoit KpyroBod HUIMHAP.
[Inouianp MoBEpXHOCTH HUJIMHIPA 14.01.2025
Konnueckasi moBEpXHOCTb,
50 o0Opa3yroIne KOHUIeCKOH 15.01.2025
nosepxHoctu. Konyc
51 CeueHune KOHYyca IIOCKOCTBIO,
NapajuIeIbHOM MIIOCKOCTU OCHOBAHUS 15.01.2025
VY ceuéunblii konyc. M3o006paxkenue
52 N
KOHYCOB M YCEUEHHBIX KOHYCOB 21.01.2025
[Tnomanas 60KOBOI MOBEPXHOCTH U
53 .
TTOJTHOW TTOBEPXHOCTH KOHYyCa 22.01.2025




54

[Tnoutanp 60KOBOM OBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCa

22.01.2025

55

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
IIOCTPOECHUEM CEYEHUH LUINHAPA,
KOHyca

28.01.2025

56

57

58

CrepeoMeTrpuuecKkue 3aa4n Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHUE,
IIOCTPOECHUEM CEYEHUMN HUINHAPA,
KOHYCa

HpI/IKJ'IaI[HHe 3aJda4yu, CBA3aHHBIC C
OUJINHAPOM

HpI/IKJ'IaI[HHe 3aJa4u, CBA3aHHBIC C
OUJINHAPOM

29.01.2025

29.01.2025

04.02.2025

59

60

61

Cdepa u map

Ilepeceuenue cepsl 1 mapa ¢
riockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. But 1 m300pakeHne mapa

Ilepeceuenue cepsl 1 mapa ¢
ockocThio. Kacanue mapa u cepbl
IUIOCKOCTBIO. Bua u n3o0paxenue mapa

05.02.2025

05.02.2025

11.02.2025

62

VYpasuenue chepsl. [Lnomans chepst u
e€ yacren

12.02.2025

63

64

Cummetpus cdepsl u mapa

CrepeomeTpuueckme 3aa4u Ha
JI0KA3aTelIbCTBO U BHIYMCIICHHE,

12.02.2025

18.02.2025




CBsI3aHHBIC CO c(hepoil U mapom,
MIOCTPOCHHEM MX CEUCHHI IIOCKOCTHIO

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,

05 CBSI3aHHBIE CO CEPOH U mapom, 19.02.2025
MIOCTPOSHUEM UX CEUEHHH MIOCKOCTHIO
66 [Ipuknanueie 3a1a4m, CBI3aHHBIE CO
cdepoii u mapom 19.02.2025
[ToBTOpEHME: OKPYKHOCTH Ha
67 TJIOCKOCTH, BBIYMCIICHUS B OKPY>KHOCTH
CTaHL[apTHI’:Ie noao0us > , 25.02.2025
68 Paznuunbie KoMOMHAIIMY TET BpaIICHUS
1 MHOTOT'PAaHHHKOB 26.02.2025
69 3anauu no teme "Tena v MOBEPXHOCTH
BpareHus" 26.02.2025
70 3anauu o teme "Tena v MOBEPXHOCTH
BpauieHus" 04.03.2025
71 Kontponbnas padota "Tena u
MOBEPXHOCTHU BpanieHus" 05.03.2025
7 O06bem mumHapa. Teopema 00 00bEMeE
MPSIMOTO IMJIMHIPA 05.03.2025
Beruuciienne 06EMOB Tell C TOMOIIBIO
73 ornpenenéHHoro uHrerpana. O0bEM 11.03.2025
KOHYyca
74 ITnomaay 60KOBOM M MOJHON
MIOBEPXHOCTU KOHYCa 12.03.2025




75

CrepeoMeTpuuecKre 3a1auu, CBSI3aHHbIE
C BBIYHMCIIEHHEM 00BEMOB LIMIUH/IPA,
KOHYca

12.03.2025

76

7

[Mpuknanueie 3ana4n mo Teme "OOBEMBI
Y TUJIOIA M TOBEpXHOCTEH Tet"

OO0BEM 11apa ¥ MapoBOTo CEKTOpa.
Teopema 006 00bEMe mapa. [Tnomans
cdepsl. CTepeoMeTprudecKue 3a1a4H,
CBSI3aHHBIE C BEIUUCIIEHUEM 00BEMOB
apa, mapoBOTro CETMEHTA U IMapOBOTO
CEeKTOpa

18.03.2025

19.03.2025

78

[Tpuknagueie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
iomaneio ceprbl. COOTHOIICHHUS
MEXTy TUIOIIAIMU TIOBEPXHOCTEH 1
00BbEMaMU MONOOHBIX TEN

19.03.2025

79

[Tomo6HbIE Tena B MPOCTPAHCTBE.
N3menenune o0bEMa mipu mo100uu.
CrepeomeTpHuuecKue 3aJa4u, CBI3aHHbBIC
C BBIYHCIIEHHEM 00BEMOB TE U
ITONIaZeN TOBEPXHOCTEN

25.03.2025

80

81

82

Kontponbnas padota "[1nomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
JIBU>KeHUs MPOCTPAHCTBA.
OtoOpakeHusi. J|BU>KeHUS M paBEHCTBO
¢buryp. O6mue cBoiCTBa IBHKEHUI
Buael n1BukeHMi: napaiiebHbII
MEePEHOC, LIEHTPaIbHasl CHMMETPHS,

26.03.2025

26.03.2025

08.04.2025




3epKajibHasi CHMMETpPHSI, TOBOPOT
BOKPYT NPAMOM

83

84

[IpeobpazoBanus mompoous. [Ipsmas u
cdepa Diinepa

['eomeTpuueckre 3a1a4n Ha
MPUMCHEHHE JIBHKCHUS

09.04.2025

09.04.2025

85

KonTponbHas padbota "BekTopsl B
npocrtpaHcTae"

15.04.2025

86

O6o6maromee nmosropenue 11 monsTuit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMaTH3allHMsI 3HAHMIA:
"[lapayenbHOCTb MPSAMBIX U
IJIOCKOCTEH B IpoCTpaHCTBE"

16.04.2025

87

O6o6maromee nmosropenue 11 monsTuit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"BexTops! B mpocTpaHcTee”

16.04.2025

88

89

90

Ob6o06maromiee nosropenue 11 moHsaTuit
U METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"BexTopsl B mpocTpaHcTee”

Ob6o06maromiee nosropenue 11 moHsaTuit
U METOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

O6o06maromiee nopropenue 11 monsaTuit
U METOJI0B Kypca reomerpun 10-11

22.04.2025

23.04.2025

23.04.2025




KJ1aCCOB, CUCTeMaTH3aLMs 3HAaHUMA:
"OO6beM MHOTOTpaHHUKA"

91

O6o6maromee nosropenue 11 monsaTuit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"ITnomaayn MOBEepXHOCTU U 0OBEMBI
Kpyribix Ten"

29.04.2025

92

O6o6maromee nmosTopenue 11 monsTuit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHHIA:
"ITnomaam MOBEPXHOCTH U O0BEMBI
KpyrJbix Ten"

30.04.2025

93

94

HToroBast KOHTpOJIbHAS paboTa

HroroBas koHTpoIbHAs paboTa

30.04.2025

06.05.2025

95

[ToBTOpenue, 0600IIEHNE U
CUCTeMaTH3aIlvsl 3HAaHUH

07.05.2025

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

07.05.2025

97

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyK{ U €€ poJib B Pa3BUTUU

13.05.2025

14.05.2025




COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U

99

KOMITIBIOTCPHBIX TCXHOJIOT ni

14.05.2025

HcTopus pa3BUTHS CTEPEOMETPUM KaK
100 HAyKH U €€ POJIb B pa3BUTUHU

COBPCMCHHBIX WHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
101 HayKH U € poJib B Pa3BUTHU

COBPCMCHHBIX WHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEpPEOMETPUH KaK

102 HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U

KOMITBIOTCPHBIX TEXHOJOTHI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

20.05.2025

21.05.2025

21.05.2025







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Matemaruka:anrebpa u Hayasia aHanm3a, reometpus. ['eomerpus. 10-11 kmaccsr:
yue0. Ji71s1 001eo0pa3oBaT. opraHu3aiuii: 6a30BbIM U yITyOJI.

ypoBaH/JI.C.AtanacsH u ap.- 9-¢ u3z. - M. : [IpocBemenue, 2021.

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA
3uB b.I'. 'eomeTpus. 10 kinacc. Junaktuueckue matepuanisl. ba3oBblii u

yrayonennsiit yposau. ®I'OC. - M.: [Ipocsemenue, 2021
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