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INOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[TockonbKy 10TMYECKOE MBILLUIEHKE, (POPMUPYEMOE IPU U3YUEHUHN 00YUaAIOIIUMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, NPH J0KA3aTeIbCTBE TEOPEM U MOCTPOCHHUU
LEMOYKH JIOTHYECKUX YTBEPKICHUN TP PELIEHUH T€OMETPUYECKHX 33]1a4, YMEHUE
BBIIBUTaTh U OIPOBEpPrarb TUIIOTE3bl HEMOCPEICTBEHHO HCHOJB3YIOTCA IIpU
pELICHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a/a4.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIOCOOHOCTEN 00yUaromUXCsl IPU U3yUEHUN
F€OMETPUH, KaK COCTaBISOIIEH mpeaMeTHoll oOnactu «Marematuka u
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUs
0osee rIyOOKMX r€OMETPUYECKUX 3HAHUW U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
Y HEOOXOUMBIX JJIs1 YCHEIIHOro MPoecCHuOHAIBHOTO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3JaYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpHI U
(GbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(GbopMHpOBaHUE TMPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4aTh
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHWE MOHATUIHOIO armapara o pa3ieiy
«CTtepeoMeTpusi» y4eOHOro Kypca reOMETpHUU;

dbopMHpoBaHHE  yYMEHHMS  BJIAAE€Th  OCHOBHBIMH  MOHSTHUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyll U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMHpOBaHKE YMEHHS pacliO3HAaBaTh HA YEPTEkKaX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaTh TIE€OMETPUYECKHUE
MOJEIIN;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEJICHUN PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAAETh METOJAMHU JO0KAa3aTeNbCTB W aJITOPUTMOB
pELIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pELICHUs] CTEPEOMETPUUYECKHX 3aJa4 M 3a7ad C IMPAKTHYECKUM COACPKAHUEM,
dbopMHpoBaHUE MPEACTABIEHUS O HEOOXOAMMOCTH JI0KA3aTeJIbCTB  IpHU



00OCHOBAaHHUY MaTEeMaTHUYECKUX YTBEPXKJIEHUN U POJIM aKCUOMATUKU B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIIICHUS, UHTEPECA K U3YUEHUIO T€OMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOTro Kypca «['eomerpus» B
10-11 «kmaccax sBisroTcs: «lIpsMble ¥ TUIOCKOCTM B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xnaccax, OTHOCUTCSI KO BCEM COJAEpXKaTelbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMUpOBaHHE  JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO 10
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHoil paboueit
IpOrpaMMBbl, paclpeAeNEéHHbIM O TrojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHLIUIINAIBHBIM BOIIPOCAM O0YyYaroUIrecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U MTOCTYNATeNbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIUpss U yriayOouss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN HA YIIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4EHHE T€OMETPUHU KaK COCTaBIISIOIIEeH yueOHOoro rpenMera «MareMaTukay;

HOJrOTOBUTh OOYYarOIIMXCA K MPOJODKEHHIO HM3YyYEHUS MaTeMaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 yaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. 1lapanneapsHOCTh MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MaPaAJUIEIbHOCTD TPEX MPSIMBIX, NAPAJUIEIBHOCTD IIPSAMOMN
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayienpHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IapAJUICIbHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLMsI (PUTYPBI Ha MIIOCKOCTh. [lepneHaAuKyIsIpHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIIAPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukKOB, pa3BEpTKa MHOrorpaHHuka. [Ipmsma: n-yrompHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MIOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMujia, NpaBUIbHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMHIBbL.
[IpaBunbHBIE MHOTOTPAHHUKH: MPAaBUJIbHAS IIPU3Ma W NpaBWIbHASA NHUPAMUJA,



IpaBUJIbHAS TPEYTOJbHAs MUPAMHK/Ia U TPaBUIIbHBIN TeTpasap, Ky0. [IpeacraBnenue
O MPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCASP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW INHPAMHUJbI, TEOpEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napaJuIeeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPABHIBHON
MIAPAMHUJIBL.

BexkTopbl 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 BBIUATAHUE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJI MeExXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAs TIOBEPXHOCTh, KOHHUYECKAs TMOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepsl
U TUIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe. M3o00pakeHne Ten BpaimleHus: Ha
miockoctu. Pa3sépTka nunuuapa u konyca. CumMerpusi chepsl U mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena v ciaeactsus u3z He€. OObEM mnpsamoil u
HAKJIOHHOW TPU3MBI, MWIMHIPA, TUpaMHUIbl 1 KoHyca. OOBEM Iapa W I1apoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh cPepsl U € JacTei.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
MJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoenue ceyeHnit MHOTOTPAHHUKOB U TEJ BpAIlICHUS: CEUEHUS LIHIIUHpA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUYCHMI: METOJ CJIEeIOB, METOJI BHYTPEHHEr0 MPOEKTUPOBAHUS, METO]I MepeHoca
CEKYIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cucTeMa
KOOpAMHAT B mpocTtpaHcTBe. KoopauHaTel BekTopa. PasnoxeHune BeKTOopa Mo
6azucy. KoopanHaTHO-BEKTOPHBIN METO/I IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMXEHUN: TapauielbHBIA TEPEHOC,
LEHTpaJbHAasl CHUMMETPUS, 3€pKajlbHas CUMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUHA, MPOLEAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOpPBI, ONpPOCBI U JIPyroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PaKIAaHCKOW WIEHTUYHOCTH, YBaXKEHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
PUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIBHOCTBIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOIO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

chOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMaTUYeCKWe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIIbIXa, peryispHas (u3nvecKas aKTUBHOCTh), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HA MPOTSKEHUHM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJBTYPOM KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISIBJIATH M XapPaKTEPU30BaTh CYIIECTBCHHBIEC MPU3HAKU MATEMATHYECKUX
OOBEKTOB, TIOHSTWUNA, OTHOIICHUN MEXAy MOHATUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpMHUMATh,  (GOPMYJIUpPOBaTh U  IPEoOpa3oOBLIBATH  CYXKICHUSA.
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JleNlaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HUCCIENOBaHUS, OLIEHUBATh  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTHI HHPOPMAIMK, JAHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI 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 (popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MJIEH, HAIEJECHHbIE Ha IOUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOWU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh Ka4E€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEpUsM, CGHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUU U CICACTBUSA U3 HUX MPU PELICHUU
F€OMETPUYECKHX 3a]1ay;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHUS IS
KJIaCCU(pUKaALUY;

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

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TEJl C IPUMEHEHHEM (popMyIT;

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

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0XKJEHUE TEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IPH
pElIEHNH MaTEMaTUYECKUX 3a/ad IOBBIIMICHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyUYCHHbIC 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yYECHHbIC MOHSATHUS B
mpolecce IOMCKa pelIeHusT MaTeMaTU4yecKu  CcPOopMyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIENOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TeopeM, ammapara aireOpbl, penarh MPaKTUYECKHE 3aJlayu,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJHO OMNEPUPOBATH IMOHSATUSMHU, CBA3aHHBIMU C LHMIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (POopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOILICHHSI MEXAY IJIOIIAIIMH TOBEPXHOCTEN U 00bEMaMH
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUIypax, TMpPeACTaBICHHYIO Ha
yepTekKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peniaTb reOMETPUYECKHE 3a/1a4U Ha BBIYMCIICHHUE YTII0B MEKY IPSMBIMU U
IJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpalICHUS TMpH
[apaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPIEHIUKYJIISIPHO OCH), CEUCHHS KOHYCa (MapaJlieIbHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIHYNH;

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

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyalllH, MPUMEHATH H3YyUYECHHBIE MOHSITHSA,
TEOpEMBI, CBOMCTBA B IMPOIECCE IOMCKA PEHICHUS MaTeMaTH4YeCKU
copMyIUPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PealbHbIE CUTyaIlMd Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
NPaKTUYECKUE 3aJ1ayd, CBSI3aHHBIE C HAaXO0XJIECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoaeneie  [paxrieckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe pacnionokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHAUKYISAPHOCTD NPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
Vel U paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHaUTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHUE, 0600IICHNE 1 15 1
cUcTeMaTu3alus 3HaHUI
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

OcHoBHbIE TIpaBUIIA
M300paXeHUs Ha PUCYHKE
TUTOCKOCTH, MapajuIeIbHbBIX
PSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

05.09.2023

https://resh.edu.ru/subject/17/10/

Toustus CTCPCOMCTPUU: TOUKA,
npsiMasi, II0CKOCTb,
npocTtpancTBo. OCHOBHBIE
npaBuiIa N300paKeHUS Ha
PHUCYHKE IJIOCKOCTH,
HapaJIeIbHBIX MPSIMBIX
(OTpEe3KOB), CepeIMHBI OTPE3Ka

ITonsTud: nepecekaromumecs
IIJIOCKOCTH, IIEpECeKarouecs
npsiMasi ¥ IIIOCKOCTb;
MOJTYTIPOCTPAHCTBO

05.09.2023

07.09.2023

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

[TonsTHs: nepecekaronmecs
IJIOCKOCTH, MEPECEKAKOLINECS
npsiMasi ¥ IIOCKOCTb;
MOJTYTIPOCTPAHCTBO

12.09.2023

https://resh.edu.ru/subject/17/10/

MHoOTOTrpaHHHUKH, N300paKeHNE
MPOCTEUIITINX

12.09.2023

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

IPOCTPAHCTBEHHBIX (pUTyYD,
HECYIIECTBYIOLINX 00BEKTOB

MHororpanHuKH, H300paKeHHe
MPOCTEUILINX
IPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINX 00HEKTOB

14.09.2023

https://resh.edu.ru/subject/17/10/

AKCHOMBEI CTCPCOMCTPHHA U
INEPBLIC CIICACTBUA U3 HUX

AKCHOMBEI CTCPCOMCTPHHA U
IMEPBBIC CIICACTBHA U3 HUX

19.09.2023

19.09.2023

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIIEJICTBUS U3 HUX.
CriocoOblI 3a1aHus IPSIMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEMN

21.09.2023

10

11

N3obpaxenue ceueHuit
MUPAMHUJIBL, Ky0a U IPU3MBIL,
KOTOPBIE NMPOXOAT Yepe3 ux
pEbpa. N3o0pakenue
nepeceyeHust MoJIy4YeHHbBIX
mockocrell. PackpammvBanue
MMOCTPOCHHBIX ceueHnuu pa3sHbIMU
oBEeTaMn

N3o6paxkenune ceueHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIE MPOXOISAT Yepe3 uxX
pé6pa. N3obpaxenue
nepeceueHsl MOTyYeHHBIX

26.09.2023

26.09.2023



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

mockocreil. PackpaimmyBanue
HOCTPOCHHBIX CEUYCHUH Pa3HbIMU
L[BETaMHU

12

13

N3o0paxenue ceueHuit
MUPAMHUJIBL, Ky0a U IPU3MBIL,
KOTOPBIE MTPOXOJIAT Yepe3 UX
pe&opa. Nzo0pakeHune
HepeceUeHUsI MOJTyUYSHHBIX
iockoctei. PackpammBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH
[[BETaMHU

N300pakeHue ceueHuit
nUpaMu/ibl, KyOa U MpU3MBl,
KOTOpBIE ITPOXOJIAT YEPE3 UX
pEbpa. N3o0pakenue
NEPECCUCHU MOJTYUYCHHBIX
mockocreil. PackpammvBanue
MMOCTPOCHHBIX CEeUeHU Pa3sHbBIMU
OBE€TaMH

28.09.2023

03.10.2023

14

15

16

Merton cneoB 11 MOCTPOEHUS
CEYECHUU

Merton cienoB Uil MOCTPOEHUS
ceueHunii. CBoiicTBa
[IEPECCUCHUM NPSMBIX U
IIJIOCKOCTEMN

Merton cneoB 1Sl TOCTPOEHUS
ceueHuii. CBoiicTBa
[IEPECCUCHUM NPSIMBIX U
IUIOCKOCTE

03.10.2023

05.10.2023

10.10.2023




17

18

19

20

21

ITocTtpoenue ceueHui B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEepPTEKEH U 3aIUCh
IaroB MOCTPOCHUS

ITocTpoenue ceuenui B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEepPTEKeH U 3aMUCh
IaroB MOCTPOCHUS

IToctpoenue ceuenuii B
nupamujie, Kyoe mo Tpém
ToukaMm Ha péopax. Co3ganue
BBIHOCHBIX YEpPTEXKEH U 3aIllUCh
11aroB MOCTPOEHUS

IToctpoenue ceuenuii B
nupamue, Kyoe rmo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXkKEH U 3aIuCh
I1aroB MOCTPOCHMUS

IToBTOpEHME MIIAHUMETPUN:
Teopema 0 IponOpIHNOHATIBHBIX
orpeskax. [Tomobue
TPEYrOJIbHUKOB

10.10.2023

12.10.2023

17.10.2023

17.10.2023

19.10.2023

22

IToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEYECHUAX Ha BBIHOCHBIX
yeprexax. Mcropus pazsurus
IIJIJAHUMETPUHU U CTEPEOMETPUHU

24.10.2023




23

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

24.10.2023

24

B3aumHoe pacnionoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpelnuBaroumecs npsmele.
[Ipu3Haky cKpemuBarOMMXCs
npsimbIx. [lapaniensHble
IPsIMBIE B IIPOCTPAHCTBE

26.10.2023

25

26

27

28

Teopema o CyllIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOU
IapaJuyIeIbHOM TaHHOM IPSIMOU,
MPOXOJSIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKAILEeH Ha
JTaHHOM npsimoit. JlemMma o
[IEPECCUCHUH apaUICIIbHBIX
MPSIMBIX IIJIOCKOCTBIO

[TapaieapbHOCTB TPEX NPSMBIX.
TeopeMa 0 TpEX nmapajienbHbIX
npsaMeix. Teopema o
CKPELIUBAIOIINXCS MPSAMBIX

[TapannensHOE
npoekTrpoBanue. OCHOBHbIE
CBOICTBa NapajljIeIbHOTO
npoekTHpoBaHus. M3o0paxenue
pasHbIX (DUTYp B mapaIeIbHOMI
MPOEKLINUU

IlentpanpHas mpoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMH.
Yrois Mexay NpsMbIMU

07.11.2023

07.11.2023

09.11.2023

14.11.2023




29

3amayu Ha JOKA3aTeIbLCTBO U
HCCIIEIOBAHNE, CBA3aHHBIE C
PacIoI0KEHUEM MPSAMBIX B
IIPOCTPAHCTBE

14.11.2023

30

31

32

33

34

[ToHATHS: mapamIebHOCTD
IIPSIMOM U INIOCKOCTH B
npocrtpasctse. [Ipusnax
[apaJUIEIbHOCTH MIPSIMOU U
mockocTH. CBOMCTBa
[apaJUIEIbHOCTH MIPSIMOU U
IIJIOCKOCTH

['eomeTpuyeckue 3a1aun Ha
BBIUKCJICHHE U JJOKA3aTeNIbCTRO,
CBSI3aHHBIE C NMAPATIIETBHOCTHIO
NPSIMBIX U MIJIOCKOCTEH B
IIPOCTPAHCTBE

ITocTtpoeHue ceuenus,
MIPOXO/SIIETO Yepe3 JaHHYIO
NpsIMYIO Ha YepTexe U

MapajjIeJIbHOTO APYroM IpsiMOiA.

Pacuér oTHOILIEHU ]

[MapannenbHas npoeKius,
pUMEHEHHE JJIS TOCTPOCHUS
ceueHui kyda u
napaenenunena. CBoicTaa
napaieNienune1a ¥ Mpu3Mbl

[TapannenbHble MIIOCKOCTH.
[Ipu3Haky napauieIbHOCTH
JIBYX IIJIOCKOCTEM

16.11.2023

21.11.2023

21.11.2023

23.11.2023

28.11.2023




35

36

37

38

39

Teopema 0 napamieIbHOCTH U
€MHCTBEHHOCTH ILJIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY, He
MPUHAJISKAITYIO JaHHOU
IJIOCKOCTH U CJIE/ICTBUS U3 HEE

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 0 MapajieIbHOCTH
HPSMBIX TIepeceyeHus Ipu
HepeceyeHnt JBYX
napajieNIbHbIX MIIOCKOCTEN
TpeThen

CBoiicTBa napayyieabHbIX
IUIOCKOCTEH: 00 OTpe3Kax
napajieIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXIY
napauIeIbHBIMU MJI0CKOCTSIMU;
0 MEePECEYEHUN MIPSMOH C IBYyMs
NapajuIeIbHBIMU MJI0CKOCTSIMU

IToBTOpEHUE: TEOpEMA
[Tudaropa Ha rmockocTu
IToBTOpEHME: TPUTOHOMETPUS
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

28.11.2023

30.11.2023

05.12.2023

05.12.2023

07.12.2023

40

41

CaoiicTBa Ky0a 1
IPSIMOYTOJIBHOTO
napajienenunena
Boruncnenue 1iaMH OTpE3KOB B

KyOe ¥ TIPSIMOYTOJILHOM
napaiesienune e

12.12.2023

12.12.2023




42

[IepnieHIUKYIAPHOCTD NPAMOU U
miockocTH. [IpusHak
NEPIEHIUKYJIIPHOCTH IPSIMON U
IUIOCKOCTH

14.12.2023

43

[IepnieHIUKYIAPHOCTD NPAMOU U
m1ockocty. [Ipusnak
NEPIEHIUKYIIPHOCTH IPSIMON U
IUIOCKOCTH

19.12.2023

44

Teopema o CyllIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOiA,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYJIIPHOU K
IIJIOCKOCTH

19.12.2023

45

ITnockoctu n
NEPIEHINKYIAPHBIE UM MIPSIMBIE
B MHOT'OTpaHHUKAX

21.12.2023

46

47

48

49

ITnockoctu n
HNEPIEHINKYIAPHBIE UM MIPSIMBIE
B MHOFOFpaHHI/IKaX

[lepnienauKyAsip U HAKIOHHASL.
[TocTpoenune nepneHANKyIsIpa
13 TOYKH Ha MPSIMYIO

[lepneHauKysIp ¥ HAKIOHHAS.
[TocTpoenue nepreHIuKyIsIpa
U3 TOYKH Ha TIPSIMYIO

Teopema o Tpéx
NEepIEeHIUKYIIsApax (Ipsamas u
oOpatHasi)

26.12.2023

26.12.2023

28.12.2023

09.01.2024




50

Teopema o Tpéx
nepreHuKysapax (mpsmas u
obpatHas)

09.01.2024

51

52

53

Yron mexny
CKPELIUBAIOIIMMUCS TPSIMBIMU
[Touck nepreHIuKyISIPHBIX

IPSAMBIX C IIOMOILBIO
NEPIEHAUKYIISIPHBIX INIOCKOCTEN

OpTtoronanbHoOe
MIPOEKTUPOBAHHE

11.01.2024

16.01.2024

16.01.2024

54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOU
IIUPAMUJIBI C TOMOULIBIO
OpPTOTOHAJILHOM MPOEKINH

18.01.2024

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIBHOU
MUPAMUJIBI C TOMOUIBIO
OpPTOTOHAJILHOM MPOEKINH

23.01.2024

56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[InockocTn cMMMETpHIA B
MHOTOTpaHHHUKaX

23.01.2024

57

58

[Ipu3Hak nepnesauKyJIsSpHOCTH
MPSAMOM M TNIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

[IpaBuibHBIE MHOTOTPAaHHUKH.
Pacuér paccTosgHMI OT TOYKH 10
IUIOCKOCTH

25.01.2024

30.01.2024




59

[IpaBusibHBIE MHOTOTPAHHUKH.
Pacuér paccTostHuid OT TOUYKHU J10
ILIOCKOCTH

30.01.2024

60

CriocoObl OIyCTHTD
NEePIEHANKYIISPBI: CAMMETPHS,
CIBUT TOYKH I10 NIapaJLIEIbHON
MPAMOM

01.02.2024

61

62

63

64

65

CnBur no HenapamieabHON
IIPSIMOM, U3MEHEHHE PACCTOSIHUI

KonTponbnas pabota
"B3zauMHoOe pacroioxeHue
MPSIMBIX | IIJIOCKOCTEH B
npoctpaHcTae”

[ToBTOpEHME: YyrOI MeXay
HOPSMBIMU Ha IJIOCKOCTH,
TPUTOHOMETpPHUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TEOpeMa KOCHHYCOB

[ToBTOpEHME: YrOT MEXKAY
CKPELIMBAIOIINMUCS MPSIMBIMH B
MIPOCTPAHCTBE

['eomeTpuueckune MeToabl

BBIYUCJICHUA yIJia MCXKIY
MMpAMBIMH B MHOTOTpaHHUKAX

06.02.2024

06.02.2024

08.02.2024

13.02.2024

13.02.2024

66

JByrpanHsb1i yroy. CBOMCTBO
JUHEHHBIX YTJIOB IBYTPAHHOTO

yria

15.02.2024




67

IlepnienquKyIspHBIE IIIIOCKOCTH.
CBoiicTBa B3aUMHO
MEePIEHIUKYIISIPHBIX TUIOCKOCTEH

20.02.2024

68

[Ipu3Hak nepnesauKyJIspHOCTH
IJIOCKOCTEH; TeOpeMa O MPSMOK
IIEPECEUCHUS IBYX IIIOCKOCTEN
HEepIEHIUKYIIAPHBIX TPEThel
IUIOCKOCTH

20.02.2024

69

[IpssmMOyTOIBHBII
napajuiesenumnesn; Kyo;
U3MEPEHMs], CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuieenune1a

22.02.2024

70

Teopema 0 AuaroHanu
MPSIMOYTOJILHOTO
napajuieJenumnesa u cleICTBUE
u3 Heé

27.02.2024

71

CrepeomeTpuuecKkue u
MMPUKJIIAAHBIC 3a1a4U, CBA3aHHBIC
CO B3aMMHBIM PACIIOJIOKCHHEM
MMPAMBIX U IJIOCKOCTHU

27.02.2024

72

73

[ToBTOpEHME: CKPEIIMBAIOIINECS
NpsIMbIE, MTapaJJIEIbHbIE
IIJIOCKOCTHU B CTaH)IapTHLIX
MHOFOFpaHHI/IKaX

[Tapa napannenbHbIX
IUIOCKOCTEH Ha
CKPEITUBAIOIINXCSI MPSIMBIX,
paccTostHue MEXIy

29.02.2024

05.03.2024




CKpCIIUBAOIIUMUCA ITPAMBIMU B
MMPOCTBIX CUTYyallUsAX

74

75

76

77

78

Paccrostane oT TOUKH 1O
MJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

Brruncnenue paccTosiHui
MEXIY CKPELIMBAOIIUMUCS
MPSIMBIMH C TIOMOIIBIO
MEePHEHANKYJISIPHON TIIIOCKOCTH
TpéxrpanHslii yrom,
HEPaBEHCTBA JIsl TPEXTPAHHBIX
yrioB. Teopema [ludaropa,
TEOpPEMbl KOCUHYCOB U CHHYCOB
JUTA TPEXTPAHHOTO yIila
DnemMeHTHI chepuueckoit
T€OMETPUH: T€0AE3NUECKHE
JMHUU Ha 3emiie

KonrponbHas padora "Y1l u
paccrosiHus"

05.03.2024

07.03.2024

12.03.2024

12.03.2024

14.03.2024

79

Cucrematusanus 3HaHUH
"MHOrOrpaHHMK U €ro
DJIEMEHTHI"

19.03.2024

80

81

IIupamua. Bunasl nupamun.
[IpaBunpHas nupamuaa
[Ipusma. IIpsamas u HakIOHHAs
npusMsl. [IpaBunbHas npusma

19.03.2024

21.03.2024



[Ipssmoit napainenenunen,

82 MPSIMOYTOJIbHBIN 04.04.2024
napajuiejaenumnes, Kyo
83 BrImykJiiple MHOTOTpaHHUKH.
Teopema Ditnepa 09.04.2024
Beimykiible MHOTOTpaHHHUKH.
84 Teopema Ditnepa. [IpaBunbHbIe
Y TIOJTyIIpaBUJIbHbBIE 09.04.2024
MHOTOTPaHHHUKH
g5 KonrponbHas padora
"MHororpaHHuKu" 11.04.2024
86 [TonsATHE BEKTOpA HA IIJIOCKOCTH
U B IIPOCTPAHCTBE 16.04.2024
87 CymMMa BEKTOpOB 16.04.2024
88 Pa3nocTh BekTOpOB 18.04.2024
89 [TpaBwiio mapamienenumeaa 93.04.2024
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 93.04.2024
Paznoxxenue BekTopa 1o 6asucy
91 TpEX ?GKTOpOB, HE JIeXKAIlNUX B 95.04.2024
OJTHOM TUIOCKOCTH
92 CkansgpHO€E MPOU3BENECHNE 30.04.2024
93 Beraucnenue yria Mexmy
BEKTOpPaMHU B MPOCTPAHCTBE 30.04.2024




94

[Ipocreitmme 3anauu ¢

BEKTOpaMHU 02.05.2024
95 [Ipocreitmume 3anauu ¢ 1

BEKTOpPaMHU 07.05.2024
96 [Ipocreiimue 3agaum ¢ 1

BEKTOpaMHU 07.05.2024
97 [IpomexxyTouHas arTecTanus 1 14.05.2024
98 [IpomexxyTouHast arTecTanus 1 14.05.2024
99 [Ipocreiinme 3agaun ¢ 1

BEKTOpaMHU 16.05.2024
100 O06o001IeHNEe U CHCTeMAaTH3AINS 1

3HAHUHN 21.05.2024
101 O00011eHNEe U CUCTEMATU3ALMS 1

3HAHUHN 21.05.2024
102 O000I11IeHNE U CUCTEMATHU3AIHS 1

3HAHUM 23.05.2024

OBIIEE KOJIMYECTBO YACOB I1O 102

I[MTPOT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kounrpoubusie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
IToBTOpenue Temol "KoopauHaTel
1 BEKTOpPA Ha TUIOCKOCTH U B 1
npoctpaHcTae”
2 [ToBTOpenue Temsl "CkansgpHoe 1
MPOU3BEJEHNE BEKTOPOB"
3 [ToBTOpenue tems! "Boruncnenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpEeHME TeMbl Y paBHEHHE IPSIMOM, 1
MIPOXOJISIIEH uepe3 ABE TOUKH"
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenne 1
8 JIuHeliHbIE HEPABEHCTBA, JIMHENHOE 1
MporpaMMHUpPOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
pOrpaMMHUPOBaHKE
10 HAJIUTUYECKUE METOABI pacyéra yria 1
A
MEXIY NPSMBIMU B MHOTOTPaHHUKAX
1 AHanuTHYECKHe METO/IbI pacuéTa yria 1

MECXKAY MIIOCKOCTAMU B MHOI'OI'paHHHUKax




dopMyia pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAWHATaX

13 Haxonenue paccTosHUM OT TOYKHU 10
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPABUJILHON MUPaMUIE

15 KonTtponpsHas pabora "AHanutuveckas
reomerpus"

16 CeueHust MHOTOTPAaHHUKOB:
CTaH/IapTHbIE MHOTOTPAaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/T
CIIEeJIOB
CeueHust MHOTOTPAaHHUKOB:

18 CTaH/IapTHbBIE TUIOCKOCTH, NIEPECEUEHUS
IPSIMBIX U IIJIOCKOCTEHN

19 [TapannenbHble NpsIMbIE U TIOCKOCTH:
napasuleJIbHble CEUEeHUS

20 [TapamienpHble IPSIMBIE U TUIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapannenbHble TPsIMbIE U TNIOCKOCTHU:

21 YIJIbI MEXKY CKPELMBAIOIIUMUCS
IPSIMBIMU
[TepnenauKyIsipHBIE TPSIMBIEC U

29 IJIOCKOCTH: CTaHJApTHBIE Maphbl

NEePNEHANKYIISPHBIX INIOCKOCTEN U
IIPSIMBIX, CHMMETPUH MHOTOI'PAHHUKOB




23

[lepneniuKynsIpHbIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIICHIUKYJIIIpax

24

[IepnieHauKyIsApHBIC MIPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVMH B
MHOT'OI'PAaHHHUKAX

25

26

27

[ToBTOpEHUE: MIOIIA U
MHOTOYTOJTBHUKOB, ()OPMYJIBI JIS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IAJIEH, COOOpaKEHHUS 1O 100U

[ToBTOpEHME: MIOMIAIH
MHOTOYTOJIbHUKOB, (OPMYJIBI IJIs
riomiaiel, cooopakxeHus moaoous

28

[Tnomaam cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs Moao0us

29

30

31

[Inomanu ceyeHnit MHOTOrpaHHUKOB:
IUIONIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUs MO 100Mst
KonTtponshas padora "[loBTopenue:

MHOI'OI'PAHHUKH, CEYCHUS
MHOT'OIPAaHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBLHOTO
napaJenenuneaa

32

3amaun 06 yaBOCHUH Ky0a, O
KBaJIpaType Kyba; 0 TPHCEKIHH yTiia




33

CrepeoMeTpuueckue 3aJauu, CBI3aHHbIE
¢ 00BEMOM IIPSIMOYTOJIBHOTO
napasuiesenumneia

34

[Ipukiiaguelie 3a7a4n, CBsI3aHHbBIE C
BBIUHCIICHHEM 00BhEMA MPSIMOYTOJILHOTO
napajuiejenumneia

35

36

O0BEM MIPSAMOIA TPU3MBI

CrepeoMeTpuueckue 3aauu, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSMOi
MPU3MBI

37

[pukiagaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

38

39

40

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAaKJIOHHOM MPU3MBI

Brrunciierne 006EMOB TEJ ¢ TTOMOIIBIO
omnpenenéHHoro uHTerpana. O0bEM
UpaMUIbI

®dopmyna 00bEMA TUPAMUIBIL.
OTtHoteHNE 00BEMOB TUPAMU] C
OOIIUM YTIIOM

41

®opmyna 00bEMa MUPaMUIbI.
OTtHomeHne 00BEMOB TTUPAMUTL C
OOIIUM YTIIOM

42

43

CrepeoMeTprUYEeCKHE 3a/1a4i, CBSI3AaHHBIE
¢ 00bEMaMU HaKJIOHHON MPU3MBI

CrepeoMeTpUUYECKHE 3a/1auH, CBSI3aHHbIC
¢ 00bEMaMH MUPaAMUJIBI




[Ipuknanueie 3apaun mo Teme "OObEMBI

44 Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM THUPAMHUIBI

46 [Ipumenenue 06bEMOB. Beruncienue
paccTosHUS 10 TUIOCKOCTH

47 KonTponbhas pabota "O6beM
MHOTOTpaHHUKA"
unuuapudeckast TOBEPXHOCTb,

48 00pa3yromue UIHHIPUICCKON
MOBEPXHOCTH

49 Hunuuap. [psmoit KpyroBod HUIMHAP.
Inomaae MOBEPXHOCTH LMIIMHAPA

50 Konunyeckasi moBepXHOCTh, 00pa3yrolue
KOHHYECKOU noBepxHoctu. Konyc

51 CeueHue KOHYyca MI0CKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBAHUS

52 VYceuénnslit konyc. M300paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomaas OOKOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTprueckue 3a1auu Ha

55 JTI0OKa3aTelIbCTBO U BHIYMCIICHHE,

MOCTPOCHUEM CEUEHUHN IMIUHIPA,
KOHYca




56

CrepeomeTpHuuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
MOCTPOCHHEM CEUCHHI IIWINHpA,
KOHYycCa

57

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

58

59

HpI/IKJ'IaI[HBIe 3aJa4yu, CBA3aHHBIC C
OUIMHAPOM

Cdepa u map

60

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. By 1 n3obpaskenue mapa

61

62

[Tepeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bun u n306pakenue mapa

VYpasuenue chepsl. [Inomans chepst u
e€ yacrei

63

64

65

66

Cummetpus cdepsl 1 mapa

CrepeoMeTpHuueckre 3aa4u Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHUEM MX CEUSHHH TIIOCKOCTHIO

CrepeoMeTpHuuecKkue 3aa4u Ha
JI0KA3aTEeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUSHHH TIOCKOCTHIO

[pukiaaHbie 3a1a4u, CBSI3aHHBIE CO
cdepoit u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJAPTHBIC MTOA00US

68 Paznuunbie KOMOMHALIMY TEI BpaIlCHUS
Y MHOTOTPAaHHUKOB

69 3agaun no teme "Tena U MOBEPXHOCTH
BpaieHus"

70 3agauu o Teme "Tena U MOBEpXHOCTH
BpaieHus"

71 KonTpomnpHas padora "Tena u
MOBEPXHOCTHU BpaleHus"

79 O0BeéM muuHapa. Teopema 06 00bEME
PSMOTO IWJIMHAPA
Brruucienue 006EMOB TENI ¢ TOMOIIBIO

73 omnpenenéHHoro uHTerpana. O0bEM
KOHYyca

74 IInomiaau 00KOBOI M MOTHOMU
MOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKkue 3aJ1auu, CBI3aHHbIC

75 C BBIYHCIIEHUEM 00BEMOB IIMITMH]IPA,
KOHycCa

76 [Ipuknanueie 3apaun mo Teme "OOBbEMBI
Y TUIOIIAU OBEpXHOCTEH Ten"
O0BEM 1I1apa 1 MapoBOTO CEKTOpa.

77 Teopema 06 00BEme mrapa. [1nomans

cdepsl. CTepeomMeTpuyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB




11apa, apoBOr0 CETMEHTA U 1IapOBOI0
CEeKTopa

78

[Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wionaneio ceprr. COOTHOIICHUS
MEXTy TUIOIIAJIMU TIOBEPXHOCTEHN 1
00BpEMaMU ITOTOOHBIX TENI

79

[TomoGHBIE TENa B IPOCTPAHCTRE.
N3menenne 00bEMa pu 1o 100Uu.
CrepeomeTpriecKue 3a/1auu, CBI3aHHbIC
C BBIYUCIICHUEM O0BEMOB TET
IJI0IaIe TOBEPXHOCTEN

80

81

82

83

KonTtponsnast padora "[1nommanu
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"

JIBIKEHUS IPOCTPAHCTBA.
OtoOpaxenusi. [IBHKEHUS U PaBEHCTBO
¢uryp. OGmmue cBoiCTBa IBUKEHUIN

Buael nBukeHnil: apauieIbHbII
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJIbHAasi CHMMETPHS, TOBOPOT
BOKPYT IIPSIMOU

[IpeoOpazoBanwms nomoowus. [psmas u
cdepa Ditnepa

84

85

I'eomeTpuyeckue 3a1aun Ha
MMPUMCHCHUEC NBUKCHUA

KonTtponbHas pabora "Bekrops! B
npocTpaHcTae”




86

87

Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B TpOoCTpaHCcTBE"

Ob6o6maromee mosropenue 11 nmoHsTuit
U MeToJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"

88

Ob6o6maromee mosropenue 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"

89

O6o06matomiee moropenue 11 monsTHit
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOrpaHHuka"

90

O6o06matomiee moropenue 11 monsTHit
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOTpaHHUKA"

91

O6o06matomee moTopenue 11 moHsTHIt
U MeToJ0B Kypca reomerpun 10-11
KJIaCCOB, CHUCTeMAaTH3aIlis 3HAHWI1:
"ITnomaay MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"

92

O6o06matomee moropenue 11 moHsTHI
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMATH3aI1s 3HAHUM:




"TTnommany MOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

93
94

Wrorosas kKoHTpoJbHAS paboTa

HtoroBast KOHTpoJIbHAs paboTa

95

96

97

98

99

[ToBTOpeHnue, 0600IICHNE U
crucTemMaTu3auurs 3HaHU

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Ucropus pa3BuTus CTepeOMETpUH Kak
HayKHU U €€ poJib B pa3BUTUH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAYKHU U €€ poJib B pa3BUTUHU




COBPCMCHHBIX NMHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropust pazBUTHS CTEPEOMETPUM KAK
HayKH U €€ poJib B pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






