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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBIsieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3YyYEHUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHUE, (POpMHUpYyeMOe MPU U3yYEHUH 00YyIarOIIUMUCS
NOHATUMHBIX OCHOB T'E€OMETPHM, IIPH JOKA3aTEIbCTBE TEOPEM M ITOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPrarb T'MIIOTE3bl HENOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[lenb ocBoeHust mporpamMmbl yueOHOTO Kypca «I'eomerpus» Ha yrimyOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUMXCcs IPU U3YUEHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMeTHol obmactu «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIB30BaAHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIIHOrO MPOeCcCHOHAIBHOIO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH M YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

paclIMpeHre MpeACTaBICHUsI 0 TEOMETPUM KaK YacTH MUPOBOM KYJIbTYpbI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHUE TMPENCTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIMX MATEMATHYECKUX MOJENSIX, MO3BOJIIIOUIMX ONMUCHIBATH M H3ydyaThb
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHUE MOHATUIHOIO anmapara o pa3iaeny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dopMupoBaHHe ~ yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMM CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKaX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBAHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupoOBaHHE yYMEHHUS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIEeHMs], YMEHUS UX IPUMEHATh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKIEHUS B X0/1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlad U 3aJa4 C MNPAKTHYECKUM COJEPKaHHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH



00OCHOBAaHUU MaTEeMaTHUYECKUX YTBEPXKJIECHUN U POJIM aKCHOMATUKU B TTPOBEICHUH
JEAYKTUBHBIX PACCYKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEUIEKTYAIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpECca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEICBAHTHON T'€OMETpPUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMi, HUCCIEIOBAHMS TOCTPOCHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBHBIMU JIMHUAMU yueOHOTro Kypca «['eomerpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W MUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTEIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUX YMEHUH paclpeiensercss He TOJIbKO 10
COJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyuenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHOl padoueit
POrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIUITHAIBHBIM BOIIPOCAM O0YYAIOIIHECS
oOpamanuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUUYECKUMHU TTOHATUSMH U HABBIKAMU TIOCJIEI0OBATENBHO U MOCTYMATEIbHO, C
COOJII0/IEHNEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOUIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIiIyOlIEHHOM YPOBHE MO3BOJISAET:

co3math  ychmoBus i auddepeHuHanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTEIbHBIX MpOTpaMM, OOECHeunuTh YIiIyOJIEHHOE
U3y4EHHE T€OMETPUHN KaK COCTaBIISIIOIIEeH yueOHoro npenMera «MareMaTHukay;

MOATOTOBUTH OOYYAIOIMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaabHbEIM 00pa30BaHUEM.

Ha wusydenue yueOHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUM:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajuleNIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. 1lapanneapsHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPaAJUIEIbHOCTD TPEX MPSIMBIX, NAPAJUIEIBHOCTD IIPSAMOMN
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNIbHOrO MpOeKTUpoBaHHs. WM3o00paxeHue
¢buryp B mapajyiesibHON MPOEKUUU. YTIbI C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayeabHOCTh IIIOCKOCTEN: NapajuleibHbIe
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLHsI (PUTYPBI Ha MIIOCKOCTh. [lepneHauKyIsspHOCTh
IJIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpéEx
MEPIICHIUKYIISPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYI'PAHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yria. TpEXTpaHHBI U MHOTOIPAHHBIE YTJIBI.
CBoJicTBa INTOCKKX YIJIOB MHOTOTpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB U CUHYCOB U1l TPEXTPAHHOIO YTJIa.

MHoOrorpaHHuKHu

Buael MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrombHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenurie s, TpsSAMOYTOJIBHBIN MTapaJJIEICUNE U €ro cBolicTBa. KpaTyaiimme
NyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbpHas nupaMuja, NpaBUWIbHAs U yCeUEHHAas
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPAMUIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBWJIbHASA TPEYTOJbHAS MMPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O NMPABUJIBHBIX MHOTOTPAHHUKAX: OKTa3Ap, JOAEKA3AP U UKOCASP.

Beruucienne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWAroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM npu3Msl. [lnomans
OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW INHPAMHUJIBI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPUS
NnapaJuIeNenuIe d, CUMMETPHs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
IIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpaA Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3IoKEHUWM BEKTOpa II0 TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. lIpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOI MExXay BeKTopamMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TMOBEPXHOCTh, KOHUYECKAass TOBEPXHOCTD,
cepuueckas TOBEPXHOCThb, OOpasyromue MoBepxHocTeld. Tema BpalieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpusi chepsl U mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsamoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpa, TUPAaMHUIbl 1 KoHyca. O0BEM IIapa U mapoBOTrO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3ma, BnmcaHHas B
MUWINHAP, ONMHMCAaHHAas oOKojio muwiuHapa. Ilepecedenne cdepsl u 1mIapa ¢
miockocThio. Kacanme mrapa u cdepsl mnockocTeio. [loHATHE MHOTOTpaHHHKA,
OMHUCAHHOTO OKOJIO cdepbl, chepbl, BNUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYCA, IUIOMAAbh cPephl U € JacTei.
[Tomo6bue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nonoOueIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHuit MHOTOTPAHHUKOB U TEJ BpAIlICHUS: CEUCHUS LIHJIUHpA
(mapaJuienbHO MW TMEPNEHAUKYISIPHO OCH), CEYEeHHUs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJ CJIEeIOB, METOJI BHYTPEHHErO MPOEKTUPOBAHUS, METO/] IepeHoca
CEKYIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npocTpancTBe. Oniepaiiiu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHHUA. [IpsMoyroibHas cucTeMa
KoopAuHAT B mpocTtpaHcTBe. KoopauHatel BekTopa. PasnoxeHne BeKTOpa MO
6azucy. KoopanHaTHO-BEKTOPHBII METOJT IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[Br>keHUss W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LIEHTpaJbHasl CUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs KaKk akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHHA, MPOLEAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, dTUYECKOIO IOBEJIEHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM TOCTUKEHUN HAYKH U AESTEIBHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJ1a B MOCTPOEHUE YCTOMYUBOTO OYyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELUICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 0e301acHoro oopasa *KU3HH, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKkasi akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON J€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBbIE >KM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MareéMaTH4ecKoMy  OOpa30BaHUIO U



CaMOOOpPa30BaHUI0 HA NPOTSKEHUHM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKUX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPe/Ibl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOH MTPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKON
HayKH Kak cepbl 4eIOBEUECKOM ACATEILHOCTH, ATANIOB €€ pa3BUTHS M 3HAYUMOCTHU
JUUIS. pa3BUTHUSL IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOSKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJoruyeckue 1eMcTBUA:

BBISIBJIATh U XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIWH,
OCHOBAHUS JIJIs1 000OIIESHHS M CPABHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBATh W  NPeoOpa3oOBBIBATH  CYKICHUS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MPeAJiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JleNlaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX W
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEIILHO JOKA3aTEIhCTBA MATEMATUUYECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHnus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIHE  MPOTHBOpEuYHe,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMH, MPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLleCcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHpPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb IOSICHEHHWS II0 XOAYy pELICHHs 3a/auH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3ju4ve M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTAlMUA U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IJIaH, aITOPUTM PEILISHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ YYETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH  KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYEeCKOM 3a/1aui;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHITh IPHUUHUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yJIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelmleHHH Y4eOHbIX 3aJad, DOPUHUMATh LEIb COBMECTHOM
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BU/IBI pabOT, IOrOBapUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHUS.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(UIIMPOBATH B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B MPOCTPAHCTBE;

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

e CBOOOJHO OTMIEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJIaCCU(pUKALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSAMH, CBSA3AHHBIMH C  CEUYECHHEM
MHOTOIPAaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIIIOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMUYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUryp:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Mpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

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

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0XKJEHUE FTEOMETPUUYECKUX BEJIMYUH, TPUMEHSSI U3BECTHBIE METO/IbI ITPU
pElIeHNH MaTEeMaTUYECKHUX 3a/1ad IOBBIIMIEHHOIO WU BBICOKOI'O YPOBHS
CJIOKHOCTH;

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

e W3BJEKaTh, MNpPeoOpa3OBbIBATH M HMHTEPIPETUPOBATH HHMOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yUYECHHbIE MOHSATUS B
npolecce IOMCKA  pelleHuss MaTeMaTU4yecKu Cc(OopMyInpOBaHHON
npo0JsieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
MCCJIEIOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUUMH;

e UMETh NIPEJCTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kiacca o0yyaronuiicss Hay4uTcs:



CBOOOJHO OMEPUPOBATh MOHSATHUSMHU, CBA3AHHBIMU C LUIUHAPUYECKOH,
KOHMYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

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

KJIacCU(PUIIMPOBATH B3aUMHOE PACIIOIOKEeHUE C(hephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMH C KOMOWHAIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B cepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK WM TEJO
BpaICHUS;

BBIYHCIIATh COOTHOIIECHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (QUIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MIPOCTHIX OOBEMHBIX (PUTyp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOOJ/IHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;
peiarh FreOMETPUYECKHE 33/1a4M HAa BBIYUCIICHUE YIJIOB MEXAY IPSIMBIMU U
IJIOCKOCTSIMH, BBIUMCIIEHUE PACCTOSHHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB U TeN BpallCHUS MpH
MapajyIeIbHOM ~ TIEPEHOCE, UEHTPAIBHOM CHMMETPHUM, 3€pPKaJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAIlCHMS: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSALIME YEPE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUW: METOJ CIIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh F€OMETPUUECKUE YTBEPIKICHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS] CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliMX HECKOJIbKO IIAaroB pEUICHUs, €CIU YCIOBHS
PUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOU (dopme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaXO0KJIEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHSATH MPOTPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/1aY;

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH
U OLECHUBATh pEaJbHbIC CUTyallUH, NPUMEHATH H3YyUYCHHBIE MOHSITHSA,
TEOPEMBI, CBOMCTBA B IMPOIECCE IOUCKA PEHIEHUS MaTeMaTH4YEeCKU
copMyIUPOBAHHON MPOOJIIEMBI, MOJICTHPOBATh PEabHbIE CUTyallMH Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOECHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEeOopeM, ammapara aiaredpbl, pemnarhb
NPaKTUYECKUE 3a/lay, CBS3aHHBIE C HAXO0XJIECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bseznenue B ctepeoMeTputo 23 1
) B3anMHoe pacnionoxxeHue npsmbIx B 6 |
IIPOCTPAHCTBE
3 [TapannenbHOCTh IPSIMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepneH)mIiyns{pHOCTL MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIibl ¥ paccTOsIHUA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 00o011eHNe U cUcTeMaTH3alus 5 )
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reOMeTpHs 15 1
) [ToBTOpEHME, 0606H_ICHI:IC u 15 |
cucTeMaTu3alys 3HaHUI
3 O0BEéM MHOTOTPaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 )
CUCTEMaTH3aIUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE TIpaBUIIa
M300paXKeHUsI Ha PUCYHKE
IJIOCKOCTH,
MapajuIeNbHbIX TPSIMbIX
(OTpe3KOB), cepeaArHBI
oTpe3Ka

[TonsaTus crepeomeTpuu:
TOUKa, NpsAmas,
IIJIOCKOCTB,
pocTpancTBO. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
nmapalyICJIbHBIX IMPAMBIX
(OTpe3KoB), cepeAHBI
OTpe3Ka

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
U3YYeHUS

02.09.2025

02.09.2025

daxkTnueckas
aaTra

10A

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

ITonsarus:
MepeceKarnmecs
IUIOCKOCTH,
MepeceKarnmecs npsmas
U TIOCKOCTB;
MOJYIIPOCTPAHCTBO

05.09.2025




IlousTus:
MepeceKaroInecs
IUIOCKOCTH,
MepeceKarorecs npsmas
H IIJIOCKOCTB;
MOJTYITPOCTPAHCTBO

09.09.2025

MHoOrorpaHHukKH,
HU300pakeHne
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
¢buryp, HeCyIEeCTBYIOIINUX
00BEKTOB

09.09.2025

MHOrorpaHHukKH,
M300paKeHne
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIINX
00BEKTOB

12.09.2025

AKCHOMBI CTEPEOMETPUH
U TIEPBBIE CIEIACTBUA U3
HUX

16.09.2025

AKCHOMBI CTEPEOMETPUH
U TIEPBBIE CIEIACTBUA U3
HUX

AKCHOMBI CTEPEOMETPUH
U TIEPBBIE CIEACTBUS U3
Hux. CriocoOb!I 3a1aHus
MPSIMBIX U INTIOCKOCTEN B
MIPOCTPAHCTBE.

16.09.2025

19.09.2025




10

O06o03HaYeHUS IPSAMBIX U
IJIOCKOCTEN

N3o0pakeHune ceueHuit
MUpPaMUJIbI, KyOa u
MIPHU3MBI, KOTOPBIE
MPOXOJIAT Yepe3 uxX
pEbpa. N3o0pakenue
nepeceueHust

ITOJIYYEHHBIX IIJIOCKOCTEM.

PackpamuBanue
MMOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU

23.09.2025

11

12

N3o0paxenue cedcHMiA
MUpaMUJIbI, KyOa u
MPU3MBI, KOTOPBIC
MPOXOISIT Yepe3 ux
pEbpa. N3o0pakenue
nepecedeHust

MOJIYUYCHHBIX IUIOCKOCTEH.

PackpammBanue
MMOCTPOEHHBIX CEUCHUI
Pa3HBIMH LIBETAMH

N3ob6paxenne cedeHuit
MUPaMUJIbI, KyOa
IIPHU3MBbI, KOTOPBIC
MMPOXOJAT YEPE3 UX
pé6pa. Nzobpaxenue
nepeceYeHus

MOJIYUYCHHBIX ILTIOCKOCTEH.

23.09.2025

26.09.2025




13

PackpaiuBanue
IMOCTPOEHHBIX CEUCHUI
pa3HBIMU LIBETAMHU

N3o0pakeHune ceueHuit
MUpPaMUJIbI, KyOa u
MIPHU3MBI, KOTOPBIE
MIPOXOJIAT Yepe3 UX
pEbpa. N3o0pakenue
nepecedeHust

ITOJIYYEHHBIX IIJIOCKOCTEM.

PackpamuBanne
MIOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU

30.09.2025

14

Meton ciienoB Ui
MMOCTPOEHUS CEUCHU I

30.09.2025

15

16

17

Mertopa cnenos s
MOCTPOEHUS CEUCHUH.
CaoiicTBa nepeceyeHuit
MPSIMBIX U IJIOCKOCTEN

Meron cnenos ais
IIOCTPOEHHUSI CEUECHU M.
CaoiicTBa nepeceyeHuit
MPSIMBIX U IJIOCKOCTEN

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
TOUYKaM Ha pEOpax.
Co3manne BEIHOCHBIX
YepTexKEN U 3aMUCh
II1arOB TTOCTPOCHHUS

03.10.2025

07.10.2025

07.10.2025




18

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEéOpax.
Cozanue BBIHOCHBIX
YEepTEKEN U 3aIUCh
1aroB MOCTPOEHUS

10.10.2025

19

[TocTtpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha péOpax.
Co3nanne BBIHOCHBIX
YepTeIKEH U 3aIncCh
I1arOB MTOCTPOCHHUS

14.10.2025

20

[ToctpoeHue ceueHuii B
nupamu/ie, Kyoe mno Tpém
TOYKaM Ha pEéOpax.
Coznanue BBIHOCHBIX
YyepTexkeil U 3aluch
1aroB MOCTPOSHUS

14.10.2025

21

IToBTOpeHune
mranuMerpun: Teopema o
IIPONOPLIMOHAJIBHBIX
orpe3kax. [logobue
TPEYrOJIbHUKOB

17.10.2025

22

[ToBTOpEeHune
mIaHuMerpuu: Teopema
Menenas. PacueTsl B
CEUYECHMSIX Ha BRIHOCHBIX
yeprexax. Mcropus

21.10.2025




23

pa3BUTHUSA [TAHUMETPUH U
CTEpPEOMETPUU
KonTponbnas pabota

" AKCUOMBI
crepeomerpun. Ceuenus"

21.10.2025

24

25

26

B3anmHoe pacnonoxenue
MPSIMBIX B POCTPAHCTBE.
CxkpeuuBaromuecs
npsmbie. [Ipusnaku
CKPEIIMBAIOIINXCS
npsambix. [Tapannenbubie
MPSIMBIE B TIPOCTPAHCTBE

Teopema o
CYILLIECTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOU
napajjiebHON JTaHHOU
MIPSAMOM, IPOXOIAIIEN
4yepe3 TOUKY
MPOCTPAHCTBA U HE
JIeKaIei Ha JaHHou
npsMoin. Jlemma o
MepeceueH
NapajuieIbHbIX MPSAMBIX
MIJIOCKOCTBIO

[TapamnensHOCTB Tpex
npsambIx. Teopema o TpéEx
MapaJuIeIbHBIX IPSIMBbIX.
Teopema o

24.10.2025

04.11.2025

04.11.2025




27

CKpELIUBAIOILHXCA
MIPSIMBIX

[TapannensHoe
MIPOEKTUPOBAHHUE.
OcHOBHBIE CBOICTBA
napajyieIbHOTO
MIPOCKTUPOBAHMSI.
N300pakeHne pa3HbIX
¢buryp B mapayuieabHOR
MIPOSKIIAH

07.11.2025

28

LleHTpanbHas IPOCKITHSI.
Vronc
COHaHpaBJICHHBIMI/I
CTOpPOHAMU. YTOJI MEXIY
Hp?[MI:IMI/I

11.11.2025

29

3amaun Ha
JIOKA3aTeJIbCTBO U
HCCIICOBaHNE,
CBSI3aHHEBIE C
PaCIOJIOKEHUEM TIPSIMBIX
B IIPOCTPAHCTBE

11.11.2025

30

[TousTHs:
MapaJuIEIbHOCTh IPSIMOM
U IIJIOCKOCTH B
npoctpanctse. [Ipn3Hak
MapaJuIEIbHOCTH IIPSIMOU
u ockocTH. CBolicTBa
MapaJuIEIbHOCTH IIPSIMOU
U IIJIOCKOCTH

14.11.2025




31

I'eomeTpuueckue 3agauu
Ha BBIYHCIICHUE U
JI0Ka3aTeNbCTBO,
CBSI3aHHBIE C
[1apaJuIeIbHOCTHIO
MPSIMBIX U IJIOCKOCTEHN B
MIPOCTPAHCTBE

18.11.2025

32

33

34

35

[ToctpoeHue ceuenus,
MIPOXOASIIETO Yepe3
JTAHHYIO TIPSIMYIO Ha
yepTexe u
MapajuieNsHOTO IPYroi
npsmoii. Pacuér
OTHOIIICHUI

[TapamensHas npoexkuus,
MIPUMEHEHHUE IS
IOCTPOEHUSI CEUEHU N

Ky0a 1 mapajuiesnenumnesa.

CBoiicTBa
napajuiesienumne1a u
MIPU3MBI

[TapamiensHble
mockocty. [Ipusnaku
[apajuIeIbHOCTH ABYX
IJIOCKOCTEN

Teopema o
NapajuIeIbHOCTH U
€IMHCTBEHHOCTH
IJIOCKOCTH, TPOXOISALIEH

18.11.2025

21.11.2025

25.11.2025

25.11.2025




36

yepe3 TOUKY, He
MPUHAJICHKALLYIO TAaHHON
IUIOCKOCTH U CJIEACTBUS
u3 Heeé

CaolicTBa napajuiebHbIX
IIJIOCKOCTEM: 0
MapajuieTbHOCTH PSIMBIX
repecevyeHus: mpu
MepeceYeHU N ABYX
napajvieIbHbIX
IJIOCKOCTEH TpeThei

28.11.2025

37

38

CaolicTBa napamienbHbIX
TUTOCKOCTEH: 00 OTpe3Kax
NapajuIebHbIX IPSIMBIX,
3aKJIIOYEHHBIX MEXKIY
napaiesIbHbIMU
IJIOCKOCTSIMU; O
[IEpECCYCHUH IPSIMOU C
JBYMsI ITapaJlIEbHBIMU
IJIOCKOCTSIMU

IToBTOpEHME: TEOpEMA
ITudaropa Ha mIocKocTH

02.12.2025

02.12.2025

39

[ToBTOpEHuUeE:
TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO
TpPEYroJIbHUKA

05.12.2025

40

CaoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napaJulesenumesaa

09.12.2025




41

42

43

44

Brruncnenune mina
OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM

napajuieJenumnese

[lepnieH IUKYISPHOCTD
IIPSIMOU U TUIOCKOCTH.
IIpusnax
MEPIEHIUKYISIPHOCTH
MIPSIMOM U TNIOCKOCTH

[lepnieH IUKYISIPHOCTD
IIPSIMOMN U TUIOCKOCTH.
[Ipu3nak
NIEPIEHUKYISIPHOCTH
MPSIMOM U TNIOCKOCTH

Teopema o
CYILLIECTBOBAHUH U

€AMHCTBEHHOCTH IIPSIMOW,
MIPOXOAAIIEH Yepe3 TOUKY

IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K
IIJIOCKOCTH

16.12.2025

16.12.2025

19.12.2025

23.12.2025

45

ITmockoctn n
NIEPIEHIUKYIAPHBIE UM
NpSIMBIE B
MHOFOFpaHHI/IKaX

23.12.2025

46

IImockoctu u
MepIEHIUKYISIPHBIE UM
MpsIMBIE B
MHOTOTPaHHUKAX

26.12.2025




47

48

49

50

[lepnienaukymnsip u
HaknoHHas. [loctpoeHue
MEePIEHANKYIISIpa U3
TOYKH HA MPAMYIO
[lepnienaukynsip u
HakjoHHas. [Toctpoenue
MEepIEHANKYIISIpa U3
TOYKH HA MPSAMYIO
Teopema o Tpéx
MePIeHIUKYIIApaxX
(npsimast u oOpaTHas)
Teopema o Tpéx
MePIEeHIUKYIIApax
(npsimast u oOpaTHas)

30.12.2025

30.12.2025

13.01.2026

13.01.2026

51

Yron mexny
CKPEITUBAIOIINMHUCS
MPSIMBIMU

16.01.2026

52

ITonck
MePIEHIUKYISIPHBIX
MPSIMBIX C TIOMOIIIBIO
MePIEHIUKYISIPHBIX
MJIOCKOCTEH

20.01.2026

53

54

OpTtoronaibHoe
MIPOCKTHPOBAHKE

[TocTtpoenue ceuenunit
Ky0a, IPU3MBI,
MPaBIJILHOM MUPAMUJIBI C
ITOMOIIIBIO

20.01.2026

23.01.2026




55

56

57

58

59

60

OpPTOTOHAJIBLHOMN
MPOCKLIUU

[Toctpoenue ceueHuit
Ky0a, IpHU3MBHlI,
MPaBUIILHON TUPAMU/IBI C
MIOMOILBIO
OpPTOrOHAJILHOU
MPOCKLIUU

Cummertpus B
MIPOCTPAHCTBE
OTHOCUTEIIbHO
mockoctH. [nockoctn
CUMMETpUH B
MHOT'OTPaHHUKAX

IIpuznak
HEPIEHIUKYJIIPHOCTU
MIPSIMOM M TUIOCKOCTH KakK
CJIEJICTBHE CHMMETPHUH

IIpaBunbHbBIE
MHOIOrpaHHUKHU. Pacuér
pacCTOSTHUM OT TOYKHU 110
IJIOCKOCTH

IIpaBunbHbBIE
MHOIOrpaHHuku. Pacuér
pPacCTOSIHUM OT TOYKHU 110
IIJIOCKOCTH

CrniocoObl OMyCTUTH
NEePICHIUKYIISPHL:

27.01.2026

27.01.2026

30.01.2026

03.02.2026

03.02.2026

06.02.2026




61

CUMMETPHUS, CIBUT TOUKHU
110 TapAJUICIBHON MIPSAMOM
Casur 1o

HenapaJUIeIbHOU MPSIMOA,
M3MEHEHHE PACCTOSIHUM

10.02.2026

62

KonrtponsHas pabora
"B3aumnoe
pacrojoKeHue MPSMbIX U
IJIOCKOCTEH B
npocrtpaHctae"

10.02.2026

63

64

[ToBTOpEHME: Yyroy MexIy
IMpsAMBIMHA HaA IIJIOCKOCTHU,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TPEYroJIbHUKE, TEOpEMA
KOCHUHYCOB

[ToBTOpEHME: yrom Mexay
CKpELIUBAIOIIUMUCS
IIPSIMBIMU B IIPOCTPAHCTBE

13.02.2026

17.02.2026

65

I'eomeTpuueckue MeToabl
BBIYMCIICHHS yTiIa MEXTY
MPsIMBIMU B
MHOT'OTPaHHUKAX

17.02.2026

66

JIByrpaHHBIN yTOJI.
CBOICTBO JIMHEHHBIX

YIJI0B ABYIPAHHOI'O yria

20.02.2026

67

[lepnieHIuKyIsIpHBIE
mwrockoctu. CBOMCTBA
B3anMHO

24.02.2026




68

69

70

71

72

MEePIEeHANKYIISIPHBIX
IJIOCKOCTEN

[Tpusnak
MEePIEHIUKYISIPHOCTH
IJIOCKOCTEH; TeopeMa o
NPpAMON MepeceyeHus
JIBYX TJIOCKOCTEU
MEePIEHIUKYISIPHBIX
TpEeTheN IIIOCKOCTH

[IpsiMoyTronbHBIMA
napaiesnenunes; Kyo;
U3MEPEHMS, CBOMCTBA
IPSIMOYTOJIbHOT'O
napajuieJienuneaa

Teopema o nuaroHaiu
MPSIMOYTOJIBHOTO
napajenenurena u
CJICJICTBHE U3 HEE

CrepeomeTrpuueckue u
MIPUKJIAJHbIE 33]a4H,
CBSI3aHHBIE CO B3aUMHBIM
PACIIOJIOKCHHUEM IIPAMBIX
Y TUTOCKOCTH

IToBTOpEHME:
CKpeLIUBaIOIINEC
IIpsIMBIE, MTapaJUICIIbHBIE
IIJIOCKOCTH B
CTaHOAPTHBIX
MHOT'OrpaHHUKax

24.02.2026

27.02.2026

03.03.2026

03.03.2026

06.03.2026




73

[Tapa nmapanienpbHBIX
MIOCKOCTEH Ha
CKPEIIUBAIOIINXCS
MPSIMBIX, PACCTOSIHUE
MEX1y
CKPEITUBAIOIIMMHUCS
MPSIMBIMHU B TTPOCTHIX
CUTYaIHIX

10.03.2026

74

PaccrostHue OT TOUKH 10
TIJIOCKOCTH, PACCTOSTHUE
OT MPSIMOM JI0 TFIOCKOCTH

10.03.2026

75

Beruucnenue paccrosHun
MEXIY
CKPELIUBAIOIINMUCS
MPSMBIMU C TIOMOIIBIO
NEPIECHIUKYIIAPHON
IIJIOCKOCTH

13.03.2026

76

77

Tpéxrpannsiii yrou,
HEpaBEHCTBA IS
TPEXTPAHHBIX YTJIOB.
Teopema IIudaropa,
TEOpPEMbI KOCUHYCOB U
CHHYCOB JIJIst
TPEXTPAHHOT'O yria
DneMeHTHI chepuyecKoit
T€OMETPHHU:
reojie3nyecKre JMHUN Ha
3emie

17.03.2026

17.03.2026




78

79

KonTtpomnpHas pabora
"Vrisl u paccrosgHus"

CucreMaTu3anus 3HaHuH

"MHOrorpaHHuK 1 €ro
3J€MEHTHI"

20.03.2026

31.03.2026

80

IInpamua. Buabl
nupamu . IIpaBunbHas
nupamuzia

31.03.2026

81

82

83

84

85

[Tpusma. [Ipamas u
HAKJIOHHAs [IPU3MBI.
[IpaBunbHas npuzma
[Ipsmoit
napajuieJIenuIe],
IIPSIMOYTOJIBHBIN
napaJiesienunes, Kyo

Beimykiisie
MHOIOrpaHHUKHU. TeopeMa
Oinepa

Beimykiisie
MHOIOrpaHHUKHU. TeopeMa
Otinepa. IIpaBunpHbIEe 1
IIOJIYIIPaBUIIbHBIE
MHOT'OTPaHHUKH

KonrtponsHas pabora
"MHororpanHuku"

03.04.2026

07.04.2026

07.04.2026

10.04.2026

14.04.2026

86

[TonsiTue BexkTOpa Ha
IJTOCKOCTH U B
MPOCTPAHCTBE

14.04.2026




87

CymMmma BEKTOpOB

17.04.2026

88 Pa3zHocTh BEKTOpPOB 21.04.2026
29 IIpaBuno

napajuiesienuneaa 21.04.2026
90 YMHOK€EHNE BEKTOpa Ha

YHCIIO 24.04.2026

Pa3noxxenue BekTopa 1o
01 6a3ucy TpEX BEKTOPOB, HE

JIeXKaIUX B OQHOMI 28.04.2026

IJIOCKOCTH
92 CkansipHOo€ Npou3BeICHUE 78.04.2026

Beruucnenue yria Mexay
93 BEKTOpPaMH B 05.05.2026

MIPOCTPAHCTBE
04 IIpocreiimue 3anauu ¢

BEKTOPaMH 05.05.2026
95 IIpocreiimue 3anauu ¢

BEKTOPaMH 08.05.2026
96 [Ipocreiimne 3amauu ¢

BEKTOpaMH 12.05.2026
97 [Ipocreiimue 3anauu ¢

BEKTOPaMHU 12.05.2026
08 O06o0menue n

cUCTEeMaTU3alus 3HAaHUH 15.05.2026




99 O06001IeHNEe 1

cHUCTeMaTH3aIvs 3HaHUI 19.05.2026
100 HroroBast KOHTpOIbHAS |

paborta 22.05.2026
101 Hrorosast KOHTpOIbHAS |

pabora 22.05.2026
102 O6o06mmeHue u |

cHUCTeMaTH3aIvs 3HaHUI 26.05.2026

OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHnTpoJabHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

dakTHUyeckas
aaTa

11A

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

IToBTOpEHUE TEMBI
"Koopaunatsl BeKTOpa
Ha IUIOCKOCTH U B
npocTtpascTae”

02.09.2025

[ToBTOpEHHE TEMBI
"CxansipHoe
IPOM3BEACHUE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruncnenue yria
MEXJly BEKTOpaMu B
npocTtpaHcTse”

IToBTOpPEHME TEMBI
"VpaBHEHHE IPSAMOH,
IIPOXOMAIIEH uepes3 aBe
TOYKH"

YpaBHEHME MIJIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IUIOCKOCTH B OTPE3Kax
YpaBHEHUE IOCKOCTH,
HOpMaJlb, ypaBHEHUE
IUIOCKOCTH B OTPE3Kax

02.09.2025

05.09.2025

09.09.2025

09.09.2025

12.09.2025




BekropHoe
MIPOU3BEICHUE
JIuHeitHble HEpaBEeHCTBA,
JIMHEHHOE
IPOrpaMMHUPOBaHUE

16.09.2025

16.09.2025

JInneliHbIe HEPABEHCTBA,
JIMHEHHOE
IIPOrPaMMUPOBAHUE

19.09.2025

10

AHaIUTHYECKHE METOIBI
pacdéra yria Mexay
PSIMBIMU B
MHOTOI'PaHHHUKAX

23.09.2025

11

12

13

14

AHaIUTHYECKHE METOIBI
pacdéra yria Mexay
INIOCKOCTSIMU B
MHOTOT'PaHHHUKAX

®opmyna pacCTOSHUS OT
TOYKH JI0 TJIOCKOCTHU B
KOOpJMHATax

Haxoxnenue
paccTosTHUM OT TOYKHU 10
MJIOCKOCTH B KyOe

Haxoxnenne
pPacCTOSIHUM OT TOYKH 10
IJIIOCKOCTH B
MIPaBUWIBHON TUpaMHUJIE

23.09.2025

26.09.2025

30.09.2025

30.09.2025




15

16

17

KoHnTtposbhas padota
"AHanuTH4yecKas
reometpus"

Ceuenuns
MHOTOT'PaHHUKOB:
CTaHJapTHbBIC
MHOTOIPaHHUKH

Ceuenus

MHOTOT'PAaHHUKOB: METOJ
CJIEOB

03.10.2025

07.10.2025

07.10.2025

18

Ceuenus
MHOTOTPaHHHUKOB:
CTaHIapPTHBIC
IJIOCKOCTH, ITePECeUCHUs
HOPSIMBIX M IJIOCKOCTEH

10.10.2025

19

[TapamiensHble psiMBbIE
U IIOCKOCTH:
napaJuleJIbHbIE CEUEHHUS

14.10.2025

20

[TapamiensHble psiMBbIE
Y IJIOCKOCTH: pacu€T
OTHOILLEHUN

14.10.2025

21

[TapannenpHble MpsMBbIE
U IIOCKOCTH: YIJIBI
MEXY
CKpEIIHBAIOIIUMUCS
TPSIMBIMH

17.10.2025

22

[leprienaukynsapHbie
HpsIMbIE U TNIOCKOCTHU:
CTaH/apTHbBIE Tapbl

21.10.2025




23

24

25

26

27

28

NEPIEHIUKYIJIPHBIX
IIJIOCKOCTEN U NPSAMBIX,
CUMMETPUHU
MHOTI'OrpaHHUKOB

[lepniennuKynspHbIE
IpsIMbIE U TNIOCKOCTH:
TEeopeMa O Tpex
NepHeHANKYIISIpax
[leprieHnuKynspHBIE
IpsIMbIE U TNIOCKOCTH:
BBIUMCJICHHUS JITH B
MHOTOI'PaHHHUKAX

[ToBTOpEeHwMe: MIomaan
MHOTOYTOJIbHUKOB,
bopMyIbl ISt
TUIOIIAJICH,
COOOpakeHHS TT0100US
[ToBTOpEHME: mIOIIAAN
MHOT'OYTOJIbHUKOB,
bopmyIbl IS
ILTIOMIAJICH,
COOOpakeHHS TI0100US
[ToBTOpEHME: mIOIIAAN
MHOT'OYTOJIbHUKOB,
bopmyIbI IS
ILTIOIIAICH,
COOOpaKeHHS TI0T00US
[Inomanu ceuennii
MHOTOTPaHHUKOB:

21.10.2025

24.10.2025

04.11.2025

04.11.2025

07.11.2025

11.11.2025




29

30

31

32

TUTOIAH TOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
CO00paxeHus Moa00us

IImomaau ceuenunit
MHOTOT'PaHHUKOB:
TIJIOIIAIU TTIOBEPXHOCTEH,
pa3pe3aHusi Ha 4acTH,
CO00paxeHus Moa00us

KonTponbnas pabota
"[ToBTOpEHME:
MHOTOTPaHHHKH,
CeueHus
MHOTOTPaHHUKOB"

0O0BéM Tena. O0beEM
IPSIMOYTOJIBHOTO
napasulesenune/ia

3amaun 00 yaABOCHUHN
Ky0a, 0 KBajpaType
Ky0a; 0 TPUCEKIIUHU yTJia

11.11.2025

14.11.2025

18.11.2025

18.11.2025

33

Crepeomerpuueckue
3aJauu, CBSI3aHHBIE C
00BEMOM
OPSMOYTOJIBHOTO
napaenenuneaa

21.11.2025

34

[Ipuknagneie 3a1a4u,
CBSI3aHHEBIE C
BBIUHCIIEHHEM 00BEMA
MPSMOYTOJIBHOTO
napasuiesenuIe1a

25.11.2025




35

36

37

O0BEM TIPSIMON MPU3MBI

CrepeomeTpuyeckue
3a/1auu, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMOB
PSAMOM IPU3MBI
[IpuxnanHeie 3a1auu,
CBsI3aHHbBIE C 00BEMOM
MPSIMOM MPU3MBI

25.11.2025

28.11.2025

02.12.2025

38

Brruucnenue 0o0bEMOB
TEJ C TIOMOIIIBIO
OIPEIEIIEHHOTO
unTerpana. O6pém
HAKJIOHHOH MPU3MBI

02.12.2025

39

Brruucienue 006EMOB
TEeJI C IIOMOIIBI0
OIPEIEIIEHHOTO
uHTerpana. O0bEM
TUPaAMUJIBI

05.12.2025

40

®dopmyna 00bEMa
nupaMuibl. OTHOLLIEHHE
00BEMOB MHUpaMUJ ¢
O0IIUM YTIIOM

09.12.2025

41

®dopmyna 06bEMa
nupaMuibl. OTHOLLIEHHE
00BEMOB MUpaMuJ ¢
O0IIUM YTIIOM

16.12.2025

42

Crepeomerpuueckue
3aJ1a4uM, CBSI3aHHBIE C

16.12.2025




43

00BEMaMH HAKJIIOHHOM
HPU3MBI
CrepeomeTpuyeckue

3aJa41, CBA3aHHEIE C
00BbEMaMK TUPAMHUIBI

19.12.2025

44

[Ipukitaguble 3ana4m 10
teme "O0BéMbI TEN",
CBsI3aHHbIE C 00BEMOM
HAKJIOHHOM NPU3MBbI

23.12.2025

45

[IpukitagHele 3ana4u 1o
teme "O0béMbI TEN",
CBSI3aHHBIE C 00BEMOM
MIAPaMUIbI

23.12.2025

46

[Ipumenenne 06bEMOB.
Brruucnenue
paccTostHuS 10
TUTOCKOCTH

26.12.2025

47

48

49

KonTtponbHnas padbora
"O0BEM

MHOTOTrpaHHHKA"

Hunuuapuueckas
MOBEPXHOCTb,
obOpa3zyrorue
UWIMHIPUYECKON
MMOBEPXHOCTH

umusap. Hpamoit
KpyroBOW LIUIUHJP.
[Tmomaas MOBEpXHOCTH
HWIMH]Ipa

30.12.2025

30.12.2025

13.01.2026




50

Konnueckas
MOBEPXHOCTb,
oOpasyroiue
KOHHYECKOM
nosepxHoctu. Konyc

13.01.2026

51

52

53

CeueHue KoHyca
IUIOCKOCTBIO,
rapajuieaIbHON
MJIOCKOCTH OCHOBAaHMSI

Y ceu€HHBII KOHYC.
N300pakeHre KOHYCOB U
YCEUYEHHBIX KOHYCOB

[Tnomans 60KOBOM

IMOBCPXHOCTHU TOJTHOH
IMOBEPXHOCTHU KOHYCA

16.01.2026

20.01.2026

20.01.2026

54

ITimomanes 00KOBOI
MMOBEPXHOCTH U MOJHON
MOBEPXHOCTU KOHYCa

23.01.2026

55

Crepeomerpuueckue
3a/1a4 Ha
JI0Ka3aTeNIbCTBO U
BBIUNCJICHHE,
IIOCTPOEHUEM CEUECHUH
LWIMH]IpA, KOHYyCca

27.01.2026

56

CrepeomeTpuiecKue
3a7a9u Ha
JIOKA3aTeNbCTBO U
BBIUKCIICHHE,

27.01.2026




57

MOCTPOCHUEM CEUCHUH
HWJIUHAPA, KOHYCa
[Ipuknagneie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

30.01.2026

58

59

60

61

62

IIpuxnanHeie 3a1auu,
CBSI3aHHBIE C LIUIUHIPOM

Cdepa u map

[lepeceuenue cdeps 1
Iapa ¢ IIOCKOCTHIO.
Kacanue mapa u cepsr
IUIOCKOCTHIO. By n
n300paxxeHue mapa

[Tepeceuenue chepsl u
mapa ¢ II0CKOCThIO.
Kacanue mapa u chepsl
MIOCKOCTHIO. Bua u
n300pakeHHe mapa
VYpaBHeHue chepsl.
[Tnomane chepsl u e€
qacTen

03.02.2026

03.02.2026

06.02.2026

10.02.2026

10.02.2026

63

Cummerpus cepsl u
mapa

13.02.2026

64

Crepeomerpuueckue
3aJa4M Ha
JI0Ka3aTeNbCTBO U
BBIYHMCIICHHUC, CBA3aHHBIC
co cepoii 1 mapom,

17.02.2026




65

66

67

68

MOCTPOEHUEM UX
CEYECHUH IIIOCKOCTBLIO

CrepeomeTpuyeckue
3aJa4d Ha
JI0Ka3aTeNbCTBO U
BBIUKCJICHHUE, CBSA3aHHbBIC
co cepoii u mapom,
MOCTPOEHUEM UX
CEUYEHHU TIIOCKOCTHIO

[IpuknagHbie 3a1a4u,
CBsI3aHHBIE cO chepoit u
mapom

[ToBTOpEHHE:
OKPY’KHOCTh Ha
IUIOCKOCTH, BBIYMCIICHUS
B OKPY>KHOCTH,
CTaHJapTHBIC TOA00US
PaznuuHble KOMOMHAIINH
TEJ BpallleHUs 1
MHOT'OTPAaHHUKOB

17.02.2026

20.02.2026

24.02.2026

24.02.2026

69

3agaun o teme "Tena u
MOBEPXHOCTHU BpauieHus"

27.02.2026

70

71

3agaun o teme "Tena u
MTOBEPXHOCTHU BpauieHus"
KonTponbHas padora

"Tesa 1 TOBEPXHOCTH
BpaiueHus"

03.03.2026

03.03.2026




72

73

74

75

O0BEM IUIMHApA.
Teopema 06 006bEMe
pSIMOTO LUJIMHIPA

Brrunciaenue o0EMOB
TEJ C IIOMOIIBIO
OIPEICNIEHHOTO
unTerpaa. OobéM
KOHYCa

[Tnomaan 6OKOBOU U
MOJIHOM ITOBEPXHOCTH
KOHYycCa

Crepeomerpuueckue
3aJ1a4uM, CBSI3aHHBIE C
BBIYHCIIEHHEM 00BEMOB
IIJIMH]PA, KOHyCa

06.03.2026

10.03.2026

10.03.2026

13.03.2026

76

[IpuxknagHeie 3axa4n MO
teMme "OOBEMEI 1
JIOIA I TOBEPXHOCTEN

TCII

17.03.2026

77

O06bém mapa u
IIapOBOTO CEKTOPA.
Teopema 06 06bEMe
mrapa. [Inomans chepsi.
Crepeomerpuueckue
3aJ1a4uM, CBSI3aHHBIE C
BBIYHCIIEHUEM 00BEMOB
rapa, mapoBoro
CerMEHTa U IapOBOTO
CEeKTOpa

17.03.2026




78

[TpuknamHble 3a1a4M 110
teme "O0bEMBI TEN",
CBSI3aHHBIC C 00BEMOM
nrapa ¥ Iiomasibio
cdepsl. CooTHOIIICHUS
MEXTy IUIOIIAISIMHU
MMOBEPXHOCTEH U
00BEMaMHU ITOTOOHBIX
TE

20.03.2026

79

80

81

82

ITomo6HEbIe TeIa B
MPOCTPAHCTBE.
N3menenune o0béMa mpu
moxoouu.
CrepeomeTpudeckue
3aJ1a4M, CBI3aHHEIC C
BBIYKCJICHHEM 00BEMOB
TEJI U IIIoIaaei
MMOBEPXHOCTEN

KonrponbHas pabora
"Ilnomaay moBEpXHOCTH
1 00BEMBI KPYTJIBIX TET"

JIBrKeHUA
IIPOCTPAHCTBA.
OTtoOpakeHus.
JIBr>KeHNs U paBEHCTBO
¢uryp. O6mmue cBoiicTBa
JIBIOKEHUH

Buasl nBmkeHui:
NapajulebHbIN MEPEHOC,

31.03.2026

31.03.2026

03.04.2026

07.04.2026




83

84

LIEHTpaJIbHAas
CUMMETpHUs, 36pKAJIbHAS
CUMMETpHUs, IOBOPOT
BOKPYT IIPSIMOU

[IpeobpazoBanus
nono6wus. [psmas u
cepa Ditnepa
['eomeTpuueckue 3a1aun
Ha MPUMCHEHUE
JIBYDKCHUS

07.04.2026

10.04.2026

85

KontponsHas pabora
"BekTopsl B
npocTpaHcTBe"

14.04.2026

86

87

Ob6o06marommee
noBTopenue 11 monsTuit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
cucTeMaTu3alus
3HaHUM:
"ITapannenbHOCTb
MPSMBIX U TJIOCKOCTEN B
npoctpaHcTae"”

Ob6o06maroree
noBTopenue 11 nonsTuit
1 METOJIOB Kypca
reometpun 10-11
KJIaCCOB,
CHUCTEMaTH3aITUs

14.04.2026

17.04.2026




88

3HaHuii: "BekTophl B
npocTtpascTae”

O0o0maroree
noBropenue 11 nonsaruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
CUCTEMAaTHU3aLMs
3HaHUi: "BekTopsl B
npocTtpaHcTae”

21.04.2026

89

Oo6o061maroee
noBTopenue 11 monsTuit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
CUCTEeMaTH3aIIHs
3HaHui: "O0beM
MHOTOTpaHHHKaA"

21.04.2026

90

91

O06o0maroree
noBTopenue 11 moHsTHit
1 METOJIOB Kypca
reomerpun 1011
KJIaCCOB,
cucTeMaTu3alus
3HaHuil: "O0beM
MHOTOrpaHHHUKa"
Ob6o06maroree
noBTopenue 11 nonsTuit
1 METOJIOB Kypca

24.04.2026

28.04.2026




reomerpun 10-11
KJIACCOB,
CUCTEMAaTH3aIIHS
3Hanuit: "[lnomanu
MOBEPXHOCTH U 00BEMBI
KpyIJibIX Ten"

92

93

Ob6o6maromee
noBTropenue 11 nonsTuit
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
CUCTEeMAaTH3aIIH
sgagui: "[lnomanu
MOBEPXHOCTU U 00BEMBI
KpYyIJbIX Ted"

HroroBasi KOHTPOJIbHAS
pabota

28.04.2026

05.05.2026

94

95

96

HTtorosast KOHTpoOJIbHASA
paborta

IToBTOpEHME,
00o001IeHne U
cUCTeMaTHu3anus 3HaHUHU

Hcropus pa3Butus
CTEPEOMETPUU KAK
HayKU U €€ pojb B
Pa3BUTHU COBPEMEHHBIX
WHKEHEPHBIX U
KOMITBFOTEPHBIX
TEXHOJIOTH

05.05.2026

08.05.2026

12.05.2026




97

Hcropust pazBuTus
CTEPEOMETPHUHU KaK
HayKU U €€ poib B
Pa3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

12.05.2026

98

99

100

Hcropus pazsurus
CTEPEOMETPUN KaK
HAyKU U €€ poilb B
pPa3sBUTHU COBPEMEHHBIX
MH)KEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTH

Hcropus pazsurus
CTEPEOMETPUN KaAK
HayKU U €€ pojb B
Pa3BUTHU COBPEMEHHBIX
WH)XCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3Butus
CTEPEOMETPUU KAK
HAyKU U €€ poib B
Pa3BUTHHU COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

15.05.2026

19.05.2026

22.05.2026




101

Hcropust pazBuTus
CTEPEOMETPHUU KaK
HayKU U €€ poib B
Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

22.05.2026

102

Hcropus pazsurus
CTEPEOMETPUN KaK
HAyKU U €€ poilb B
pPa3sBUTHU COBPEMEHHBIX
MH)KEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTH

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

26.05.2026







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIOCKOCTh
79 [IpuMeHATh aKCUOMBI CTEPEOMETPUH M CIEACTBUS U3 HUX IIPU PELICHUU
' rEOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATUSAMH: MapPAJUIEIbHOCTh W MEPHEHIUKYIIPHOCTh
’ HPSMBIX U IIJIOCKOCTEMN
74 KnaccudunumpoBaTh B3auMHOE pacroNOKEHUE MPSIMBIX U IUIOCKOCTEH B
’ IPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: JBYTPAHHBIN yrojl, TPaHU ABYIPAHHOTO YIJa,
7.5 pedpo ABYIpaHHOTO yria, JIMHEWHBIM Yroi ABYrpaHHOIO yria, rpajycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOI'OI'PDAHHMK, BBIIYKJIBIH U HEBBITYKJIBINA
’ MHOT'OI'PaHHMK, 3JIEMEHTBI MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHbBIE BHJIbI MHOTOTPAaHHUKOB (MHMpamMuja, HpU3Ma,
' OpSMOYTOJIbHBIN Mapasiesnenunen, Kyo)
Knaccupunupoare  MHOTOTpaHHHKHM, BBIOMpas  OCHOBaHUS  JUId
78 KJacCU(pUKauu  (BBIOYKJIbIE W HEBBINYKJIblE  MHOIOIPAHHUKH,
' IpPaBWIbHbIE MHOTOTPAHHUKH, TMPSMBIE U  HAKJIOHHBIE IPHU3MBL,
napaJuIeIIeIUIIeIbl)
79 OnepupoBatb MOHSTUSMU: ceKyIas IJI0CKOCTB, ceueHue
' MHOTOTPaHHHKOB
710 OOBACHATH  NPUHLMIIBI  TOCTPOCHHUS  CEYEHUH  MHOTOTPAHHHUKOB,
' UCIIOJIB3YsI METOJI CIIE/IOB
Ctpouth cedeHHMsI MHOTOIPAaHHHUKOB METOJOM CJIEJIOB, BBIIOJIHATD
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3a1aun Ha HaXOX/IEHUE T€OMETPUUYECKUX BEJIMYHMH M0 00pa3iaM
WIM aJlfOPUTMaM, MPUMEHSs WM3BECTHbIE aHAJIUTUYECKHUE METOJbl IpH
7.12 pELIEHUM CTAaHJApPTHBIX MAaTeMaTHYeCKUX 3aJad Ha BBIYKMCIICHUE
paccTOSTHUN MEXAY IBYMS TOYKaMH, OT TOYKH O IPSIMOM, OT TOUKHIO
IUIOCKOCTH, MEXAY CKPEIINBAIOIIMMUCS IPSIMBIMU
713 Pemartp 3a1aun Ha HaXOX/I€HUE T€OMETPUUYECKUX BEJIMYHMH M0 00pa3iaM

HIIN aJITOpUTMaM, IMPUMCHASA HW3BCCTHBIC AHAJIUTHUYCCKUC METOAbLI ITPpH




pPELICHUN CTaHJAPTHBIX MAaTEeMaTHYECKUX 3a/lady HAa BBIYKMCIICHHUE YIJIOB
MEXy CKPEIIMBAIOIIKUMUCA TPSAMBIMH, MEXAY MPSMOM M IUIOCKOCTHIO,
MEXy TNIOCKOCTSMH, ABYI'PAHHBIX YIJIOB

Beruncnsate 00bEMBI W IJIOMAJAM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCISATH COOTHOIICHUS

7.14 MEXIY IJIOIAISIMU IMOBEPXHOCTEM, o0béMamu MOJ00HBIX
MHOT'OTPAHHUKOB
715 OnepupoBaTh MOHATHSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP, OCb U
' IJIOCKOCTh CHMMETPUH, LIEHTP, OCh U IJIOCKOCTh CAHMMETPUU (UTYPHI
W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHUPOBATH HHPOPMAIMIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeAcTaBICHHYIO Ha
YepTekax U pUCYHKaxX
[TpumensTh reomeTpuueckue (akThl Ui PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4, NPEANoiararliuX HECKOJbKO LIaroB PEIIeHUs, €CJIA YCIOBUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme
718 IIpumeHnaTrs mnpocTedmMe NporpaMMHBIE CpPEICTBA M JIEKTPOHHO-
' KOMMYHUKAI[MOHHBIE CHCTEMBI IIPHU PEIICHUU CTEPEOMETPUUECKUX 3a71a4
719 [IpuBoANTH MpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
' YKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHATh NOyYEeHHbIE 3HAHUS HA MTPAKTUKE: aHAJTU3UPOBATH PEabHbIE
CUTYyallMU U TPUMEHSATh U3YUYECHHbIE IOHATHS B ITPOLIECCE TOMCKA PELIECHUS
MaTeMaTU4ecku  CHOpPMYIUPOBAHHOW  HPOOJIEMBbI,  MOIEIUPOBATH
7.20 peanbHble CUTYallMM HA S3bIKE I€OMETPUM, UCCIENOBATH MOCTPOEHHBIE
MO/JIEJIH C UCIIOJIb30BAaHUEM F'€OMETPUUYECKUX TOHATUH U TEOPEM, arlnapara
anreOphl, peuaTh MPaKTUYECKHE 3aJaud, CBSI3aHHBIE C HAXOXXICHHEM
T€OMETPUUYECKHUX BEITUYUH
11 KJIACC
Kon .
IIpoBepsiemble peaMeTHBIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NMPoBePSIEeMOro .
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHSIMU: MWJIWHIPUYECKAs TOBEPXHOCTh, 00pa3yoIIne
6.1 MATUHAPUYECKOW TOBEPXHOCTH, IMWJIMHJP, KOHUYECKas IMOBEPXHOCTD,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTh
6.2 PacnioznaBats Tena BpamieHus (UIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHS TEJT BPALLICHUS
6.4 KnaccudumupoBars B3auMHOE pacmoioKeHHe cPephl U TUIOCKOCTH




6.5

OnepupoBaTh MOHSATUSMH: IAPOBOM CETMEHT, OCHOBAHHE CErMEHTA,
BBICOTA CETMEHTa, IIapOBOW CJOW, OCHOBAaHHE IIAPOBOIO CJOS, BHICOTA
[IAPOBOTO CJI0A, IIIAPOBOM CEKTOP

6.6

6.7

6.8

Beruncnsate 00BEMBI W TUIOMIAAX TIOBEPXHOCTEH Tel BpaIICHHS,
TEOMETPHYECKUX TeIl C MPUMEHEHUEM POopMyIT

OnepupoBaTh MOHATHUSAMH: MHOTOIPAHHHK, BIIMCAaHHBIA B chepy u
OINMKMCAHHBIN 0KO0JIO cepsl, chepa, BIMCaHHAS B MHOTOTPAaHHUK HIIH TEJIO
BpalleHus

BBIYHCIATE COOTHOIIEHUS MEXTY TUIOIQISIMH ITOBEPXHOCTEH M 00BbEMaMHu
IMOAOOHBIX TEN

6.9

N3ob6paxkaTh u3ydaembie (GUTYpbI OT PYKH U C MPUMEHEHUEM IPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BoinonHATe (BBIHOCHBIE) IUIOCKHME YEPTEeKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYpP: BHI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUCHHS TeI
BpaIeHus

W3Brekatb, UHTEPIPETHPOBATh U MPEOOPa3OBBIBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUTypax, MpeACTaBICHHYIO Ha
YepTekax U pUCYHKAX

[IpumensTe reoMeTpudeckue (akThl I PEHICHUS CTEPEOMETPHUECKUX

3a/1a4, MPEANoJaraloliuX HECKOJIbKO IIaroB PEIIeHHUs, €CIU YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BhINOMHATE JTEHCTBUS CIIOKEHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB H
YMHOXEHHUS BEKTOpa Ha YHUCIO, OOBSACHATh, KAKUMH CBOWCTBAMHU OHH
o0JrazaroT

HpI/IMeHHTB IMPaBUJIO MMapaJuICJICIUIICaAa IMTPHU CII0OKECHUNU BEKTOPOB

6.16

OnepupoBaTb NOHATHUSMHU: JAEKAPTOBBl KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroJl MEXJIy BEKTOpaMH, CKaJlspHOE NPOU3BEJIEHHE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIaHAPHBIE BEKTOPBI

6.17

6.18

HaxonuTe cymMMy BEKTOPOB U NpPOM3BEACHHE BEKTOpa HAa YUCIIO, YToJ
MEXJly BEKTOpaMH, CKaJspHOE MPOU3BEIECHUE, PACKIIAAbIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

BaﬂaBaTB IIJIOCKOCTb YPABHCHUEM B ,HeKapTOBOﬁ CUCTEMEC KOOpANHAT

6.19

Pemats HpOCTeI\/’IHH/Ie TCOMECTPHUICCKHUEC 3a1a4r HAa IPUMEHCHUEC BEKTOPHO-
KOOPpAWHATHOTO METOJa

6.20

Pemarn 3aJa4d Ha AO0Ka3aTCJIbCTBO MATCMAaTHUYCCKUX OTHOIIICHUH u
HaXO0XIACHUC I'COMCTPHUICCKUX BCIUYHH I10 o6pa3uaM WK aJITOpUTMaM,
IMPUMCHAA HU3BECTHBIC METObI npu pPEIICHUN CTaHAAPTHBIX
MaTeéMaTHYCCKUX 3a1a4




6.21

IIpuMeHATH NpOCTEHMIIME IIPOrPpaMMHBIE CPEACTBA M HJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEILIEHUN CTEPEOMETPUUECKHX 3aa4

6.22

6.23

[IpuBOIUTE IpUMEPBl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLAE U
JKU3HH, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIE 3HaHUS HA IPAKTHKE: aHAIU3UPOBATh PeaibHbIC
CUTYallu U IPUMEHATh U3yYEHHbIE MOHATHUS B IIPOLIECCE MOMCKA PEIICHUS
MaTeMaTU4ecku  CcHOpPMYIUPOBAHHOW  HPOOJIEMbI,  MOJEIUPOBATH
peaibHbIE CUTYyallMd Ha SI3BIKE T€OMETPHUH, MCCIENIOBATH MOCTPOCHHBIE
MO/IEJIY C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, arnmnapara
anreOphl, pemaTh MPAKTUYECKHE 3aJavd, CBS3aHHBIC C HaXOXKICHHEM
r€OMETPUUYECKHUX BETMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE TOHATHSL cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTh, IMPOCTPAHCTBO.
[Tonsitue 06 akCMOMAaTUYECKOM MTOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
U CIICJCTBUSA U3 HUX

7.2

7.3

7.4

7.5

B3aumHoe  pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuleJibHble M CKpeuuBarouiyecs: mnpsMble. [lapamnenbHOCT  OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajjiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJ MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajuiesIbHbIX
wiockocteil. [Ipocreiinmme nmpocTpaHCcTBEHHBIE (UTYPBl Ha IJIOCKOCTH: TETpad.p,
KyO, mapaJuieNenumne/1, IoCTPOSHUEe CeUeHU

HepHGHI[I/IKy.]IﬂpHOCTI) HpﬂMOﬁ U IUIOCKOCTH: MCPICHAUKYISAPHBIC IPSAMBIC B
MIPOCTPAHCTBE, MPSIMbIE TTapasuIeIbHbIe U MEPIECHANKYISIPHBIE K IJIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTH MPSIMON U TUIOCKOCTH, TeOpeMa O MPSIMO MepHeHIUKYISIPHOMI
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXY MPAMOM U INIOCKOCTBIO, IBYTPAHHBII
yTOJ1, TMHEWHBIN yroJl IBYTpaHHOro yria. [lepreHuKynsp u HakJIOHHbBIE: PACCTOSIHHE
OT TOYKH JI0 TJTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs (PUTYpPHI HA
IJIOCKOCTH. [IepreHIMKyIIpHOCTb IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mwrockocreil. Teopema 0 TpEX MepreHIUKYIIsIpax

IloHsATHE MHOIrOrpaHHHMKA, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBIIMYKIBIE U
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, Da3BEPTKa MHoOrorpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs IPHU3MBI, OOKOBasl U
IIOJIHAs TOBEPXHOCTh Npu3Mel. [lapamnenenunen, npsaMOyroiabHbIN NapajuIeIeIuIe]
u ero corcrta. Ilupamuaa: n-yronbHas nupaMuia, rpaHd U OCHOBAHHWE NTUPAMUIBL,
OOKOBas M IOJIHAs MOBEPXHOCTh NMUPAMUAbI, MIPaBUIIbHAA U yCeU€HHas MUpaMuja.
OnemMeHTbl TpuU3Mbl W nUpaMuibl. [IpaBWiIbHBIE MHOTOTPAHHHUKH: IIOHSATHE
IIPaBWJIBHOTO MHOTOTpaHHMKA, IpaBUiIbHAs NpU3Ma M IpaBUiIbHAs NHpaMUia,
NpaBUJIbHAS TPEYTOJIbHAs NMUpaMua U IpaBWIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O NIPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M uKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.

OJIEMEHTBI CUMMCTpPUHU B nupaMmujax, napajejicnmIic1ax, IIpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriasl. [lnomane
OOKOBOIl MOBEPXHOCTM U TIOJHOM MOBEPXHOCTU MPSAMOM NPU3MBI, IUIOLIA/b




OCHOBAHHUH, TeopemMa 0 OOKOBOHM MOBEPXHOCTH MpsiMON mpu3Msl. [1omans 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IPaBWJIBHOM NHMpaMuIbl, TeOpemMa O IUIOIIALU
yceu€HHo# nupamupsl. [Tonstue 06 06béMe. O0bEM MUpaMUIbl, TPU3MBI

7.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOIICHUS MEKIY TUIOINAASIMH TOBEPXHOCTEH,
00bEMaMU MTOJIO0HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yoIre HIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. Llumuuap: ocHOBaHUSA UM OOKOBas MOBEPXHOCTb,
00pa3yromias ¥ OCh, IJIOMIA> OOKOBOM M MOJITHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3ymooline KOHUYECKOM TOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOcTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: neHTp, paauyc, IMaMeTp, IIomaab moBepxuoctu chepnl. Bzanmuoe
pacroyiokeHue cepbl U TIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, TUIoImaib

chepsl

6.4

6.5

6.6

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmHapa 1 KoHyca
KomOunHamuu Ten BpamieHUs ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPAILICHHS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 oOBEME
NpSIMOYTOJIBHOTO Napaijenenunena M cieactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 1mapa u mionaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOUIEHUS MEXAY  IUIOHIAASMU
MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TET

Ceuenuss nMiaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs] KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOASIIEE YePE3 BEPIUIMHY), CEUSHHSI Iapa

BeKTOp Ha TINIOCKOCTH U B IPOCTPAHCTBEC. CrnoxxeHre M BBIUMTAHHE BCKTOPOB.
YMHOXEHHE BCEKTOpPA HA YHUCJIO. Paznoxxenue BCKTOpa 110 TpéM HCKOMIUJIaHAapHbIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
MPUMCHCHUCM ITPpaBUJI JIENCTBUI C BCKTOpaMu

[IpsmoyronpHasg cucTeMa KOOpPAWMHAT B MpocTpaHcTBe. KoopauHaThl BEKTOpa.
[Ipocreitimne 3amauri B KOOpAMHATAX. YTol MexAy Bekropamu. CkanspHoe
MPOU3BEJCHUE BEKTOPOB. BBIUMCIEHHE YIIIOB MEXAY MPSAMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT TP PELLICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TEOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (POPMYIUpPOBaATH
0o0paTHOE M HPOTUBOIMOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJb30BATH METOA MaTEeMAaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKACHHMS TIpU pEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYI IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
OIEpUpPOBATh MOHATHSIMH: MHOKECTBO, IOJAMHOXECTBO, ONEpPAllMU Haj
MHOXECTBaMH; yMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar AJis ONMCAHUS PEAJIbHBIX MIPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjady, B TOM 4YHCIIEé M3 JpPYruxX Y4YeOHBIX IPEeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSIMU: Ipad, CBA3HBIN Tpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M OIHUCHIBATh Tpadbl pasIUuYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh NOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHON CTENECHH, CTEIEHb
C palMOHANbHBIM  MOKa3aTeleM, CTeNeHb C JAeMCTBUTEIbHBIM
nokaszareiaeM, JiorapugMm ymciaa, CHUHYC, KOCHHYC U  TaHIEHC
IIPOU3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE 4YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
palMOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE HCIIONIb30BaTh
MpPU3HAKU JEIUMOCTH, HAUMEHBIIUI OOUIMI NeTuTeNh U HauMeHbIIee
oO1iee kpaTHOe, anroput™M EBKIIMIa MpH perieHny 3ajad; 3HAKOMCTBO ¢
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; yYMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U Jorapudmamu, npeoOpa3zoBaHHs JIPOOHO-pAlMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OIICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudmeTnyecKas nporpeccusi, reoMeTpuiecKas mporpeccusi, 0eCKOHEUHO
yObIBatolasi  reoMeTpudeckas  MpOrpeccus; yMEHHWe  3a7aBaTh
MOCJIE0BATEIHHOCTH, B TOM YHCIIE C TTOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOJYJIb U apr'YMEHT KOMILJIEKCHOTO 4Kcia, opma
3aMUCH KOMIUJIEKCHBIX Yucell (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anreOpanyeckas); yMeThb HPOU3BOAUTH apu(pMETHUYECKHE ICHCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIbH30BAHUSA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSAMHU: MaTpuia 2x2 u 3x3,

OnpeaAC/IMTCIIb MATPHUIIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMenue OIICpHUPOBATh IHNOHATUAMHU: pPAOVOHAIIBHBIC, WUPpallMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HX CUCTEMbI;, YMCHHC OIICPHUPOBATH
NOHATHUAMU:. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC PpCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMETPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCIICHUA MATECMATUUYCCKHX

3aJla4 1 3aaa4 M3 pa3JINIHbIX obnacreit HAaYKH U peaﬂBHOﬁ KHN3HU

VYMeHue omnepupoBaTh MOHATUSAMH: (QYHKLUS, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
¢byHKLIMH, SKCTpeMyM (DyHKIMH, HanOoJbIllee M HaUMEHblIee 3HaYeHUs
(GYHKIIMM Ha MPOMEXYTKE, HeTpepbIBHAs (DYHKIKS, aCUMOTOTHI Ipaduka
¢byHKLUY, TIepBas U BTOpas NPOM3BOJIHAs (DYHKIMH, T€OMETPUUECKUI U
¢u3nyecKkuil CMBICT TPOU3BOAHON, NepBOOOpa3Hasi, OINpeAeIEHHBIN
MHTETpajl; yMEHUE HaXOAWThb ACHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOTO H
KOMIO3UIIUHN (DYHKIMI, HAXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIIMM; YMEHUE HaXOJWUTh MPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKIHM;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJbIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJb30BAaHUEM amIapara MaTeMaTH4eCcKOro
aHalM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJAHBIX, B TOM YHCIE COLUAIBHO-DKOHOMUYECKUX H

bU3MYeCKUX 3aa4ax; HaXOAUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO




HHTErpaina; MpuBOAUTh HNPUMEPbI MATEMATHYCCKOTO MOJACIHNPOBAHUA C

NoMOILI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIMHA, JTUHEHHas (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TPUTOHOMETpHUYECKHEe (GYHKIMH, OOpaTHblE TPUTOHOMETPHUYCCKHE
byHKUIMU, TMOKaszaTenbHas H Jorapupmuueckas (yHKIHH; yMEHUE
CTpOUTHh TpaduKy HM3Y4eHHBIX (DYHKUIMH, BBIIOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKUIUH, UCTIOIB30BATh IPpaUKH IS U3yUCHUS MTPOIIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 33/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB U
3a71a4u U3 peaIbHOM JKM3HU; BBIPAXKATh (POPMyJIaMU 3aBUCUMOCTH MEXITY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu pyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH ypaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCITyT, HAJIOTH, 33J1a4d U3 00JIaCTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(dbuHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA M HUX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh PpE3yJIbTaTOB; YMEHHME MOJAEIHPOBATH
peanbHbBIE CUTyallud Ha S3BIKE MAaTEMaTHKH; COCTAaBJIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENH C MCIOJIb30BAHUEM  aIlapara

anreOpbl, UHTEPIPETUPOBATH MOJyYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHIATHSIMU: Cpe/lHee apuPMeTHIecCKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE H3BJIEKaTh, HHTEPIIPETUPOBATH
nH(pOopMalIrIo, IPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpaXkarolllyt0 CBOMCTBA pEAIbHBIX MPOLECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMII ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JIAHHBIC, B TOM YHCJIE€ C NMPUMEHEHHEM TpaPUIeCKUX
METOJIOB U JICKTPOHHBIX CPEJICTB; TpaUIECKH UCCIIEIOBATh COBMECTHBIE
HAONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEpPOSITHOCTh CIYYalHOTO COOBITUS; YMEHHE BBIUYUCISTH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TpapUUEeCKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyiry bepHymin, komOuHaTOpHBIE (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
NOHATUSIMH: CITy4aiiHasi BEJIMYMHA, pacIlpelelieHue BEpPOSTHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JHUCIEPCHs M CTAaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYHMHBI, (YHKIMH PACIpeleNieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpe/esieH i,
YMEHHUE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX pACIpPEACICHUNA s
pelIeHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/bI BBIOOPOYHBIX HCCIICIOBAHUIN; yMEHUE IPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBAThH OHATHSIMH: COUYCTAHHE, ICPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMeHWHE
NPUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYKIACHHUS IS PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue omnepupoBaTh IMOHATHAMHU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKMHM yrodi,
JBYIPaHHBIA YToJl, TPEXIPaHHBIA yroj, CKPEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIAY HPSIMOH M IIOCKOCTBIO, YIOJl MEXKIY
IJIOCKOCTSIMH, PAaCCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh IIPH
pelIeHnn 3a7ad M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHUBATb pa3Mepbl OOBEKTOB OKPY)KAIOLIET0 MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUUYECKUX MOHITHUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, mapamienenumnesn, Mpu3Ma, Nupamuiaa, (Gurypa U TMOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONaab
MOBEPXHOCTH MHPAMUIbBI, MPU3MBI, KOHYyCa, MUIUHApPA, 00bEM Kyoda,

MMpAMOYTOJIBHOI'O MapauICICniuneaa, mUupaMuabl, MpPU3Mbl, OUJIHWHIpPA,




KOHyCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEUEHUs KOHyCa W LIWJIMHJPA,
NapajuleJbHbIE OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C TOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
yYMEHHUE MPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeneHus u3ydaemMbIX (GUTYp, BBIIBUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh MUX; YMEHUE MPOBOAUTH Kiaccuukanuioo ¢uryp 1o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHUe MMOA00Ms, MOM0OHBIE (UTYPBI; yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOIb30BATh I'€OMETPUYECKUE OTHOILICHHUS
TIPH PEIICHHUH 33/1a4; HAXOJUTh TCOMETPUICCKUE BETMUNHBI (JJTHHA, YTOJI,
IIOIab, 00BEM) IIPU PEIICHUU 3a/1a4 U3 JPYTUX YYCOHBIX PEAMETOB U
U3 pEeabHOW XU3HW; YMEHHE BBIYUCIATH T'€OMETPHUSCKHAE BEITHUUHBI
(MHA, yroi, IUIOIIAAb, OOBEM, IJIONIAJh OBEPXHOCTH), UCIOIB3YS
W3YYCHHBIC (OPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOMaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHCIO, Pa3JIo’KEHHE BEKTopa Mo 0aswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOM3BEACHHE, YIOJl MEKIY
BEKTOPaMHU; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3aJad JAPYTUx y4eOHbIX

npeamMecToB

13

VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MMOHUMaHUE 3HAYMMOCTH MATEMATUKA B M3YYEHUHU IMPUPOJHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWH; yMEHHWE paclo3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IPUBOIAUTH




NpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MHUPOBOH

MaTE€MaTU4YeCKON HayKu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Yucna u BBIYUCICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Parmonanbueie  uyucna. OOBIKHOBEHHBIE W JECSATUYHBIC JAPOOH, TPOLIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmerniyeckuil KOpeHb HaTypalbHOH creneHu. JeidcTBrs ¢ apupMeTHIeCKUMHU
' KOPHSIMH HAaTypAJIbHOM CTEIIEHU
L4 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IIOKa3aTEJIEM.
' CBolicTBa CTENEHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm umcna. JlecaTuuHble U HATYypaJIbHbIE JIOrapH(pMbI
JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamy. [IpuOmkEHHBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA PE3yJIbTaTa BbIYMUCICHHI
1.8 [IpeoOpa3oBanue BoIpaKEHUN
1.9 KommiekcHble uncia
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppaumonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckrue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHajibHble HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpAaBEHCTBA U CUCTEMBI C TApaMeTpaMu
2.11 Martpu1iia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI
3 OyHKIMH U TpaduKu




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. Yétneie u Heu€THBIe QyHKUMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkuuu. Hymu QyHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJbIM IOKa3areiaeM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
16 Touku paspeiBa. AcumntoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpruecKkas nporpeccun. @opmyia CI0KHBIX MPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [MpousBoanas Gpynkuuu. [Ipor3BoaHbIE YIEMEHTAPHBIX (YHKIHIA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (GYHKUMNA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEeHbIEro 3Ha4eHus! (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @durypsl Ha IIOCKOCTH
72 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena n mOBepXHOCTH BpalIeHUs
1.5 KoopauHaTs! 1 BEKTOPEI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaremaTuka: anredpa U Hadajga MaTEeMaTHUYECKOTO aHallu3a, TeoMeTpusi. Anredpa
1 Hayajla MaTematudeckoro ananuza, 10 ximacc/ Komsarun FO.M., TkaueBa M.B.,
®enoposa H.E. u npyrue, AkunonepHoe ooiiectBo «M31aTenncTBO
«IIpocsemienue»

Anrebpa 1 Havalla MaTeMaThyeckoro ananusa, 11 knace/ Komsirun FO.M.,
TkaueBa M.B., ®enopora H.E. u npyrue, AkiimonepHoe 00IIIeCTBO
«3narensctBO «IIpocBenieHre»

I'eometpus, 10-11 knaccel/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u

apyrue, Aknnonepraoe obmectBo «M3narensctBo «IIpocsenienne»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
Kypnan "Maremartuka B mkose"

Maremaruka. py: cauT Uil y4aluxcs U NpenoaaBaTeaed MaTeMaTuKA

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
Caiir infourok.ru

Caiit MynbTHYpOK. py
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