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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUIEHUE, (POpMHUpYyEMOe TPU U3YUECHUH 00YyUarOIIUMUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTU (PM3MUECKUX 3a]a4.

[lens ocBoeHUs mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaIOIUXCs IPU U3YYEHUN
rEeOMETpUH, KaK COCTaBJsAOUIed mpeaMeTHOl obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecrieueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHUS
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEIMIHOTO MPOPEeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3layaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

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

dbopMuUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SIBJICHUS OKPYKalOUIEro MUpa, 3HaHWE MOHATUMHOTO amiapara o pa3ieiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJINUTD JOKA3aTEIbHbIE PACCYKIECHHUS B XOJ1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHHEM,
(GopMupOBaHHE MPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTelIbCTB  IpHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JETyKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyaIbHBIX M  TBOPYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATHFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI pPAaclo3HaBaTh IMPOSBICHUS T'€OMETPUYECKUX MOHIATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WMHTEPHPETALNUN [TOTYYEHHBIX PE3YIHTATOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUSIMU y4eOHOTO Kypca «I'eomeTpus» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00y4yeHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHUN  pacmpenensercas He  TOJbKO  T0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN O0YUYaIOIIUXCsl, PACIIUPSS U YTITyOIsist
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUHN Ha YIiyOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Heznento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsMbIX. [lapannensHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaAJLJICIIbHbBIC
IIPSAMBIE B IPOCTPAHCTBE, MaPaJUIEIbHOCTD TPEX MPSIMBIX, APAJUIETBHOCTD IIPSAMOMN
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIY IPSMBIMU B MpOCTpaHCTBE. [lapauielbHOCTh IIOCKOCTEN: IapaljIeIIbHbIE
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYISPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, IIPSAMBIE MapajuIeIbHbIE W NEPIECHAUKYJSAPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpéEx
MEPIICHIUKYJISIPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CBoiiCTBa IJIOCKKUX YTJIOB MHOTOTPAHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIUIOB TPEXTPAHHOTO yIuia. TeopemMbl KOCHHYCOB U CUHYCOB Ul TPEXTPAHHOTI'O yIJIa.

MHororpaHHuKH

Buael MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapaiutenenume s, TpsAMOYTOJIbHBIN MTapaJIEICUNE U €r0 cBoMicTBa. KpaTuanime
MyTH Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamubl. CBolicTBa péOep U OOKOBBIX TpaHEH TMPaBUIBHON MHPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKM: MPAaBUJIbHAS IPU3Ma W NpaBWIbHASA NHUPAMUJA,



IpaBUJIbHAS TPEYTOJbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. [Ipeacrasnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW MHPAMU[bI, TEOPEMa O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNue d, CUMMETPUs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyronmpHas  cucrtemMa  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxeHue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust chepsl U mapa.

O0béMm. OcHoBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U I1apoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BmmcanHas B
UJIMHAP, OMHCAaHHAs OKojo muiuHapa. Ilepecedenne cdeppl u 1mapa c
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepbl U e€ yJacTe.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEA0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ IMEpEHOCa
CEKYILEH IUTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronpHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTtel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METO/] IPU PELLICHUN T'€OMETPUUECKUX 3a]1a4.

JIBH:KeHHSI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss U paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXXKEHUN: TapalielbHbIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (PYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
rpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI WU JPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOTHSIX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYyIy, OCO3HaHWE IIEHHOCTH TPYIOJIOOMS, HWHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  oOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-DPKOHOMUYECKHUX ITPOIIECCOB HA COCTOSTHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MaTEMATHUYEeCKUX 3HAHWUN IS pelieHus 3ajad B 00JiacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUIS. pa3BUTHUSL LIMBUIN3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKHA W MaTEMaTHYECKOM
KYJIBTYPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBaHMsI /7151 0000IIIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylnupoBaTh U  MOPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

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

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me W CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOTHATH CBOIO YaCTh PAOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT MO KpPUTEPHUSM, CHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 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 MPSIMON U
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBS3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

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

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

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

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

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HaXO0XKJEHUE FEOMETPUUYECKUX BEIMYNH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pEelIeHN MaTEeMaTUYECKUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

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

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e IMPUMEHATH TIOJYyYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IMOMCKA  pelleHusT MaTeMaTU4yecku  CcQOopMyJIMpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJEIN C HCIIOJIB30BAHUEM I'€OMETPUUYECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiacca oOyyaronuiicss HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BPAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXKTY IPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOT'O METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO IIPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEHN TIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUCCKHUE YTBEPKICHMS;

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB PpEUIeHHs, €CIU YCIOBHUSA
PUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUN W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIOHHBIE
CHCTEMBI TIPH PEIICHUH CTEPEOMETPHUSCKUX 3a/1a4;

PUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OLICHWBaTh peadbHbIC CHUTYallMd, MPUMEHATh H3yUYEHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHICCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTyallud Ha
S3BIKE TEOMETPUHU, UCCIIE0OBATh MMOCTPOECHHBIE MOJIENIN C UCTIOJIB30BAHHEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipaxriiecikue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 BBenenue B crepeoMeTpuro 15 1
) B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 5
IIPOCTPAHCTBE
4 HepneHz[I/HSmepHOCTL MPSIMBIX U 14
IJIOCKOCTEH B MPOCTPAHCTBE
VYTriasl v paccTosiHUA 8 1
MHororpanHuku 6 1
BekTopsl B IpOCTpaHCTBE 12
2 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 3 |
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasmeie  Tpaktuseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 AHaMTHYECKasi TEOMETPUS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 |
CHUCTEMaTHU3aIUs 3HAHUM
O6bEéM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJl
6 JBrxeHus 5 1
. [ToBTOpEHME, O606III€HI§C " 17 )
CUCTEMaTHU3aIUs 3HAHUM
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/t

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE TpaBuiia H300pakeHUs
Ha PUCYHKE TUIOCKOCTH,

NapajuIebHbIX IPSIMbIX (OTPE3KOB),

CepeHbI OTpE3Ka

IlonsaTus CTCPCOMETPUHU: TOUYKA,

IpsMasd, IJI0CKOCTb, IIPOCTPAHCTBO.

OcHoBHbI€ NpaBUiIa U300pakeHUs
Ha PUCYHKE TUIOCKOCTH,

MapajuIeIbHbIX IPSIMbIX (OTPE3KOB),

CepeHbI OTpE3Ka

04.09

04.09

https://m.edsoo.ru/588c85b2

https://m.edsoo.ru/ddcdafc2

[lonsTHs: nepecekaronuecs
IJIOCKOCTH, TEPECEKAIOLTUECS
npsiMast ¥ TIIOCKOCTh;
MOJIyIPOCTPAHCTBO

[TonsTHs: mepecekaronuecs
MJIOCKOCTH, TIEPECEKAIOITHECS
mpsiMasi M IJI0CKOCTh;
MTOJTYTIPOCTPAHCTBO
MHororpaHHuKH, U300paKeHUE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIINX
00BEKTOB

11.09

11.09

18.09

https://m.edsoo.ru/eba83d84

https://m.edsoo.ru/76122161

https://m.edsoo.ru/db7fa53e



https://m.edsoo.ru/588c85b2
https://m.edsoo.ru/ddcdafc2
https://m.edsoo.ru/eba83d84
https://m.edsoo.ru/76122161
https://m.edsoo.ru/db7fa53e

MHororpaHHUKH, H300paKeHHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HecymecTBYIOLINX
00BEKTOB

18.09

https://m.edsoo.ru/4284be8b

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBUS U3 HUX

25.09

https://m.edsoo.ru/c2bed9c5

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoObl

3a/IaHMsl TIPSIMBIX U TUIOCKOCTEH B 1
npoctpanctBe. O003HaUEHUS

MPSIMBIX U IJIOCKOCTEN

25.09

https://m.edsoo.ru/db11b7fd

N300pakeHune ceueHuil nupaMupl,

Ky0a 1 pU3Mbl, KOTOPbIE IPOXOJAT

gyepes ux péopa. M3obpaxenue
IIepeCceYeHMs OIYYEHHBIX 1
mI0cKkocTeil. PackpammBanne
IIOCTPOECHHBIX CEYEHUH Pa3HBIMU

LBETaMU

02.10

https://m.edsoo.ru/b5dd926b

10

11

N300paxenune ceueHni mupamMuibl,

Ky0a 1 pU3MbI, KOTOPBIE TPOXOJAT

yepe3 ux péopa. M3obpaxenue
IIepeceyeHus MOIyUYEHHBIX 1
I0cKocTell. PackpammmBanue
IIOCTPOECHHBIX CEYEHUH Pa3HBIMU

[[BETaMU

Merton cnenoB 1u1si TOCTPOCHUS
CEeUeHU !

02.10

09.10

https://m.edsoo.ru/b2618cce

https://m.edsoo.ru/1b2f91{7



https://m.edsoo.ru/4284be8b
https://m.edsoo.ru/c2bed9c5
https://m.edsoo.ru/db11b7fd
https://m.edsoo.ru/b5dd926b
https://m.edsoo.ru/b2618cce
https://m.edsoo.ru/1b2f91f7

12

Meton cieqoB uisl IOCTPOEHUS
ceuenuii. CBOMCTBA MepeCceUCHUI
MPSIMBIX U MJIOCKOCTEH

09.10

https://m.edsoo.ru/1844a2¢e4

13

ITocTpoeHue ceueHuil B mupamMu/e,
KyOe 1o TpéM ToukaM Ha p&bpax.
Co3zaHue BBIHOCHBIX YEPTEKEHN U
3amyCh IIAaroB IMOCTPOCHUS

16.10

https://m.edsoo.ru/4c4216€9

14

[ToctpoeHue ceueHuii B mupamue,
KyOe 1o TpéM ToukaM Ha pEbpax.
CozaHue BBIHOCHBIX YEPTEXEHN U
3aIlCh IIAroB MOCTPOCHUS

16.10

https://m.edsoo.ru/4fcbfc2f

15

16

[ToBTOpEHME MIAaHUMETPUU:
Teopema 0 NPONOPUHOHATBHBIX
orpeskax. [logobue TpeyroisHUKOB

Kontponbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

23.10

23.10

https://m.edsoo.ru/7d1{b4c8

https://m.edsoo.ru/abae516e

17

18

19

B3anMHOe pacnionoxeHue npsMbIX
B ITpocTpaHcTBe. CKpenBaronyecs
npsmble. [Ipusnaku
CKPEILMBAIOIINXCS NMPSMBIX.
[TapannenpHble IpsMbIE B
MIPOCTPAHCTBE

[TapanienpHOCTh TPEX NPSIMBIX.
Teopema o Tpéx napajesnbHbIX
npsAMbIX. Teopema o
CKPEIMBAIOIINXCS MPSAMBIX
[enTpansHas npoekuus. YToul ¢
COHAIIPaBJICHHBIMU CTOPOHAMH.
VYron Mexay npsiMbIMU

30.10

30.10

06.11

https://m.edsoo.ru/cbfb4984

https://m.edsoo.ru/5al 1ad49

https://m.edsoo.ru/7ca4fa2f



https://m.edsoo.ru/1844a2e4
https://m.edsoo.ru/4c4216e9
https://m.edsoo.ru/4fcbfc2f
https://m.edsoo.ru/7d1fb4c8
https://m.edsoo.ru/a6ae516e
https://m.edsoo.ru/cbfb4984
https://m.edsoo.ru/5a11ad49
https://m.edsoo.ru/7ca4fa2f

20

3amauy Ha I0Ka3aTeabCTBO U
HCCJIEIOBAHHE, CBSI3aHHBIE C
PacrojIOKEHUEM MPSMBIX B
IIPOCTPAHCTBE

06.11

https://m.edsoo.ru/53ab7cfd

21

22

23

[TonsATHA: MapauIeIbHOCTD MIPAMOMI

Y TJIOCKOCTH B MPOCTPAHCTBE.

[Ipu3Hak napamieIbHOCTH TPSIMOM

U mwiockoctu. CBoiicTBa
MapajuIeIbHOCTH MPSIMOU 1
IUIOCKOCTH

I'eomeTpuueckue 3amaun Ha
BBIYMCIICHHUE U JI0KA3aTENbCTBO,
CBSA3aHHBIE C MMAPAJIIETbHOCTHIO
MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

[TapannenpHbIE IITOCKOCTH.

[Ipu3Haku napaieabHOCTH IBYX
IJIOCKOCTEN

13.11

13.11

20.11

https://m.edsoo.ru/1737fd63

https://m.edsoo.ru/e8e1391a

https://m.eds00.ru/b936e992

24

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MPUHAUISKALLYI0 JaHHOU
MIJIOCKOCTH U CIIEJICTBUS U3 HEE

20.11

https://m.edsoo.ru/6be9fbea

25

CBolicTBa napayieIbHbIX
IJIOCKOCTEM: O MapajuIeIbHOCTH
MPSIMBIX TIepeCceueHus Ipu
NIEPECEUEHUH JIBYX NapalJIeNIbHbBIX
IIJIOCKOCTEH TpeThben

27.11

https://m.edsoo.ru/6¢c42af37



https://m.edsoo.ru/53ab7cfd
https://m.edsoo.ru/1737fd63
https://m.edsoo.ru/e8e1391a
https://m.edsoo.ru/b936e992
https://m.edsoo.ru/6be9fbea
https://m.edsoo.ru/6c42af37

26

[lepnieHIUKyYIAPHOCTD NPSMOM U
miockocty. [Ipu3Hak
NEPIECHIUKYJISIPHOCTH IPSIMON U
IJIOCKOCTH

27.11

https://m.edsoo.ru/5682d452

27

[lepneHIUKyIAPHOCTD NPSMOM U
mockocty. [Ipusnak
NEPIECHIUKYJISIPHOCTH IPSIMON U
IJIOCKOCTH

27.11

https://m.edsoo.ru/59fccc75

28

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYIISIPHOM K INIOCKOCTH

4.12

https://m.edsoo0.ru/c93542b5

29

30

31

[110CKOCTH M NEPIIEHIUKYJIIPHBIE
UM IpsIMBIE B MHOTOI'PAHHUKAX

IInockocTH ¥ NepNEeHANKYIISPHbBIE
UM TIpsIMblE B MHOTOTPaHHUKAX
[leprieHAUKYISIp U HAKJIOHHAS.
IlocTpoeHnne nepnesuKyspa u3
TOUYKHU Ha MPSIMYIO

04.12

11.12

11.12

https://m.edsoo.ru/62fc55¢e3

https://m.edsoo.ru/76464a93

https://m.edso00.ru/818779¢7

32

[lepnieHiuKyIsip ¥ HAKJIOHHAS.
[TocTpoeHune nepneHuKyIsIpa u3
TOYKH Ha MPSAMYIO

18.12

https://m.eds00.ru/b9366929

33

34

Teopema o TpEX nepHeHANKYISIPAX
(npsiMast u oOpatHas)

VYroa Mexay CKpeluBaroIIUMHUCA
MPSIMBIMU

18.12

25.12

https://m.edsoo.ru/13ca2779

https://m.edsoo.ru/4d5fb41d



https://m.edsoo.ru/5682d452
https://m.edsoo.ru/59fccc75
https://m.edsoo.ru/c93542b5
https://m.edsoo.ru/62fc55e3
https://m.edsoo.ru/76464a93
https://m.edsoo.ru/818779e7
https://m.edsoo.ru/b9366929
https://m.edsoo.ru/13ca2779
https://m.edsoo.ru/4d5fb41d

35

[Touck neprneHuKyJIIpHbIX
MPSIMBIX C TOMOIIBIO
MEePIEHIUKYISPHBIX IUIOCKOCTEN

25.12

https://m.edsoo.ru/9eceb7da

36

[Ipu3Hak nepneHauKyJISIpHOCTH
IIPSIMOM M TUIOCKOCTH KakK
CJIEICTBHE CUMMETPUU

15.01

https://m.edsoo.ru/3b72c¢654

37

38

39

[IpaBusIbHBIE MHOTOTPAHHUKHU.
Pacuér paccTossHMI OT TOYKHU 10
IUIOCKOCTH

[IpaBuiIbHBIE MHOTOTPAHHUKH.
Pacué€rt paccTostHuii OT TOYKHU 10
IIOCKOCTH

KontponbHas padota "B3anmuoe
pacmooKeHUe MPSMBIX U
IJTIOCKOCTEH B IpocTpaHCcTBE"

15.01

22.01

22.01

https://m.edsoo.ru/2ae86c5b

https://m.edsoo.ru/b33d2119

https://m.edsoo.ru/b5Sbc8eec

40

I'eomeTpuueckue MeToabl
BBIYHMCIICHHS YTJIa MEXKTY TPSIMBIMU
B MHOT'OTpaHHUKaxX

29.01

https://m.edsoo.ru/7dec35ee

41

42

43

JIByrpansbiii yroi. CBoicTBO
JIMHENHBIX YIJIOB ABYIPaHHOTO yIJia

[lepnieH UKy ISIpPHBIE MTIOCKOCTH.
CaolicTBa B3aMMHO
MEPIEHIUKYIISIPHBIX TUIOCKOCTEN
[IpsiMOyTOBHBIN MapauIenenunesn;
KyO; U3MepeHusi, CBOMCTBA
IIPSIMOYTOJIBHOTO NTapaJuleIenue1a

29.01

05.02

05.02

https://m.edsoo.ru/3922c23

https://m.edsoo.ru/6blaa76d

https://m.edsoo.ru/52c88814



https://m.edsoo.ru/9eceb7da
https://m.edsoo.ru/3b72c654
https://m.edsoo.ru/2ae86c5b
https://m.edsoo.ru/b33d2119
https://m.edsoo.ru/b5bc8eec
https://m.edsoo.ru/7dec35ee
https://m.edsoo.ru/3922fc23
https://m.edsoo.ru/6b1aa76d
https://m.edsoo.ru/52c88814

44

Teopema o nuaroHajIv
MPAMOYTOJILHOTO MapajuieienuIena
U CJIEICTBUE U3 HEE

12.02

https://m.edsoo.ru/d47cac87

45

TpéxrpaHHblid yroj, HEpaBeHCTBA
JUIsl TPEXTPaHHBIX yIIIOB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB H
CHUHYCOB JJIs1 TPEXTPAHHOIO yria

12.02

https://m.edsoo.ru/6e34b31e

46

47

48

DneMeHTHI ChepruIecKoit
T€OMETPHH: T€OAC3NUECKUE TMHUN
Ha 3emiie

KonTponbnas pabota "Yrisl u
paccrosaHus"

ITupamuga. Buasr nupamu.
[IpaBunbHas nupamuaa

19.02

19.02

26.02

https://m.edsoo.ru/82ba2777

https://m.edsoo.ru/69a7d942

https://m.edsoo.ru/51ff5abc

49

50

51

IIpusma. IIpsAmas u HaKIOHHAsS
npusMmsl. [IpaBunbHas npuzma
[IpssMo#t napainenenunes,
MIPSAMOYTOJIBHBIN MapajuIeICIuIIe],
Ky0

BalnyKkiible MHOTOIpaHHHKHU.
Teopema Ditniepa

26.02

05.03

05.03

https://m.edsoo.ru/68bb5bec

https://m.edsoo.ru/8515ba52

https://m.edso00.ru/86151552

52

BrInykiible MHOTOIpaHHHKM.
Teopema Ditnepa. [IpaBusbHbIC U
MOJTyIPAaBUILHBIE MHOTOTPAaHHUKHU

12.03

https://m.edso00.ru/624c65¢7

53

54

KonTponbhas padora
"MHororpaHHuku"

[lonsTHE BEKTOpA HA MIJIOCKOCTH U B
IIPOCTPAHCTBE

12.03

19.03

https://m.edsoo.ru/9ac392c8

https://m.edsoo.ru/b744c9ec



https://m.edsoo.ru/d47cac87
https://m.edsoo.ru/6e34b31e
https://m.edsoo.ru/82ba2777
https://m.edsoo.ru/69a7d942
https://m.edsoo.ru/51ff5abc
https://m.edsoo.ru/68bb5bec
https://m.edsoo.ru/8515ba52
https://m.edsoo.ru/86151552
https://m.edsoo.ru/624c65e7
https://m.edsoo.ru/9ac392c8
https://m.edsoo.ru/b744c9ec

55 CyMMa BEKTOpOB 1 19.03 https://m.edsoo.ru/29ad6e37

56 Pa3zHocTh BEKTOpPOB 1 26.03 https://m.edsoo.ru/dal62dbc

57 [IpaBuno nmapannenenumnena 1 26.03 https://m.edsoo.ru/a8bSabla

58 YMHOXEHHE BEKTOpa Ha YHCIIO 1 09.04 https://m.edsoo.ru/2a5d2dcl
Pasnoxxenue BekTopa o 6asucy

59 TpEX BEKTOPOB, HE JISKAIIUX B 1 09.04 https://m.eds00.1ru/92765464
OJTHOM MJIOCKOCTH

60 CkansipHO€ NpOU3BEICHUE 1 https://m.edsoo.ru/fd6b44a5

61 Bermenerie yria mexy 1 16.04 https://m.edsoo.ru/e634d38a
BEKTOPAMH B IIPOCTPAHCTBE

62 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1 16.04 https://m.edsoo.ru/3d5b22ec

63 [Ipocreitmume 3agauu ¢ BEKTOpaMu 1 23.04 https://m.edsoo.ru/6b87c2da

64 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1 30.04 https://m.edsoo.ru/b9b6d54f

65 [Ipocreiine 3a1a4n ¢ BEKTOpaMu 1 7.05 https://m.edsoo.ru/24e7b226

66 O6O6HjeHHe 1 crcTeMatisaniT 1 14.05 https://m.edsoo.ru/22247¢8¢
3HaHUI

67 O606HjeHHe 1 cHCTeMaTH3alA 1 21.05 https://m.edsoo.ru/ebl6c61a
3HaHUI

68 HToroBast KOHTpOJIbHASA paboTa 1 21.05 https://m.edsoo.ru/eca25dd6

OBHLIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/29ad6e37
https://m.edsoo.ru/da162dbc
https://m.edsoo.ru/a8b5ab1a
https://m.edsoo.ru/2a5d2dc1
https://m.edsoo.ru/92765464
https://m.edsoo.ru/fd6b44a5
https://m.edsoo.ru/e634d38a
https://m.edsoo.ru/3d5b22ec
https://m.edsoo.ru/6b87c2da
https://m.edsoo.ru/b9b6d54f
https://m.edsoo.ru/24e7b226
https://m.edsoo.ru/22247c8c
https://m.edsoo.ru/eb16c61a
https://m.edsoo.ru/eca25dd6

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Hara uudgposbie
Ne n/m Tema ypoka KonTpoabubie IlpakTuueckue
Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIC
padoThI padoThI
pecypchl

[ToBTOopenue TeMbl "KooparHaTel

1 BEKTOpa Ha IJIOCKOCTH U B 1 https://m.edsoo.ru/c7ce9c2f
npocrpancrae”
[ToBropenue temsl "CkansipHoe

2 P i 1 https://m.edsoo.ru/49d29f46
MIPOU3BEJIEHNE BEKTOPOB
[loBTOpeHue Temsl "Borunicienue

3 yria MeXIy BEKTOpaMU B 1 https://m.edsoo.ru/ecb2a824
npocrpancrae”
[ToBTOpeHue TeMol "YpaBHeHME

4 IPSIMOM, IPOXOIAIIEH Yepe3 IBE 1 https://m.edsoo.ru/7a5e9713
TOYKH"
VYpaBHEHHE IIOCKOCTH, HOPMaJb,

5 P P 1 https://m.edsoo.ru/24171bae
ypaBHEHUE TJIOCKOCTH B OTpe3Kax
VpaBHEHUE IIJIOCKOCTH, HOPMAlb,

6 p p 1 https://m.edsoo.ru/dec14c37
ypaBHEHUE IJIOCKOCTH B OTpe3Kax

7 BektopHoe npousBeneHue 1 https://m.edsoo.ru/de683aaa
JIuHeliHbIC HEPAaBEHCTBA, JUHEHHOE

8 P 1 https://m.edsoo.ru/f72¢7fa9
MporpaMMHUpPOBaHUE
JIuHeiiHbIe HEPaBEHCTBA, TUHEUHOE

9 P ’ 1 https://m.edsoo.ru/d2 1cf6ee
MpOrpaMMHUPOBaHUE



https://m.edsoo.ru/c7ce9c2f
https://m.edsoo.ru/49d29f46
https://m.edsoo.ru/ecb2a824
https://m.edsoo.ru/7a5e9713
https://m.edsoo.ru/24171bae
https://m.edsoo.ru/dec14c37
https://m.edsoo.ru/de683aaa
https://m.edsoo.ru/f72c7fa9
https://m.edsoo.ru/d21cf6ee

10

AHaJIUTUYECKHE METO/IbI pacuéTa
yriia MeXIy MpsIMbIMU B
MHOTOTpaHHUKAX

https://m.edsoo.ru/d1fa9d71

11

AHaJIUTUYECKHE METO/IbI pacuéTa
yriia MEeXIy IIOCKOCTSIMU B
MHOT'OTpaHHUKAX

https://m.edsoo.ru/fe24d456

12

13

dopmysia pacCTOSHUS OT TOUKH J10
IIJIOCKOCTH B KOOPJIMHATAX

Haxoxnenue paCCTOHHI/Iﬁ OT TOYKH
J0 IINIOCKOCTH B KY66

https://m.edsoo.ru/5b56823d

https://m.edsoo.ru/9ef42fa7

14

Haxoxnenue paccTossHUM OT TOUKHU
J10 TUIOCKOCTH B ITPaBUJIbHOMN
nupamue

https://m.edsoo.ru/25bclef2

15

16

KonTponbHas padora
"AHanuThuyeckas reomerpus”

Ceuenns MHOT'OI'paHHUKOB:
CTAaHAAPTHBIC MHOTOTPAHHHUKHU

https://m.edsoo.ru/1f7ea33f

https://m.edsoo.ru/416bc79c¢

17

CeueHus MHOT'OTPpaHHUKOB: MCTOQ
CJI€10B

https://m.edsoo.ru/1273{th9

18

CeueHust MHOTOIPaHHUKOB:
CTaHJIapTHbIE MIIOCKOCTH,
nepeceyeHus NpsMbIX U
IIJIOCKOCTEN

https://m.edsoo.ru/a2cd38a4

19

20

HapaJ'IJ'ICJILHBIC IIpsAMBIC U
IIJIOCKOCTH: ITapaJlJICIbHBIC
CCUCHU

[TapannenpHble IPAMBIE U
IJIOCKOCTH: Pac4Y€T OTHOLUIEHUI

https://m.edsoo.ru/e4b889fd

https://m.edsoo.ru/b12282ed



https://m.edsoo.ru/d1fa9d71
https://m.edsoo.ru/fe24d456
https://m.edsoo.ru/5b56823d
https://m.edsoo.ru/9ef42fa7
https://m.edsoo.ru/25bc1ef2
https://m.edsoo.ru/1f7ea33f
https://m.edsoo.ru/416bc79c
https://m.edsoo.ru/1273ffb9
https://m.edsoo.ru/a2cd38a4
https://m.edsoo.ru/e4b889fd
https://m.edsoo.ru/b12282ed

21

[TapamienpHble IpsIMBIE U
IUIOCKOCTH: YIJIbI MEX]Y
CKPELIMBAIOIUMHUCS MPSIMBIMU

https://m.edsoo.ru/bd78ac3a

22

[lepnenquKynspHbIC IPSAMBIE U
IIJIOCKOCTH: CTAaHAAPTHBIE Mapbl
NEePIEHIUKYIISIPHBIX IUIOCKOCTEN U
MPSAMBIX, CHMMETPUH
MHOI'OTDaHHUKOB

https://m.edsoo.ru/f767e¢671

23

[IepnenquKynspHbIC IPSAMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
IEepIEHIUKYIIIpax

https://m.edsoo0.ru/9392d44f

24

25

26

[leprnieHuKyIsIpHBIE IPSIMBIE U
TIJIOCKOCTH: BEIYMCIICHUS JIJTUH B
MHOT'OTPaHHUKAX

[ToBTOpeHue: miomamm
MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIsI
ionaaen, cooopaxeHust moaoous
[ToBTOpEeHMeE: MmIoMAIH
MHOTOYTOJILHUKOB, (DOPMYIIBI [Tt
ionaaen, cooopaxeHust moaoous

https://m.edsoo.ru/6e7bf7cl

https://m.edsoo.ru/9baad726

https://m.edsoo.ru/d633eedb

27

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJIEHUKOB, ()OPMYJIIBI JIJIS
ionaaen, cooopaxeHust moaoous

https://m.edsoo.ru/fc911a8e

28

IImomann ceuenunii
MHOTOTPaHHHUKOB: TUTOIIA I
MOBEPXHOCTEW, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MO00US

https://m.edsoo.ru/d81ceal7



https://m.edsoo.ru/bd78ac3a
https://m.edsoo.ru/f767e671
https://m.edsoo.ru/9392d44f
https://m.edsoo.ru/6e7bf7c1
https://m.edsoo.ru/9baad726
https://m.edsoo.ru/d633eedb
https://m.edsoo.ru/fc911a8e
https://m.edsoo.ru/d81cea87

29

IImomanm ceueHuit
MHOT'OTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUS MOA00US

https://m.edsoo.ru/83b98d39

30

KonrponsHas pabora
"[loBTOpEHNE: MHOIOTPAHHUKH,
CEYEHHUSI MHOTOTPAaHHHUKOB"

https://m.edsoo.ru/d2658ebd

31

32

33

34

35

O05BéM Tenta. O0beM
[IPSAMOYT'OJIBHOTO
napasuiesieure/a

3anaun 06 yaBOCHUHU KyOa, O
KBaJ[paType Ky0a; 0 TPUCEKIINU
yria

CrepeomeTpHrUecKHUe 3a1a9H,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napasieNenuneaa
[IpuknanHble 3a1a4u, CBSI3aHHBIE C
BBIYMCIECHHEM 00BEMA
MPSIMOYTOJIBHOTO
napasieNenuneaa

OO6BbEM IpsIMON TPU3MBI

https://m.edsoo.ru/826e231b

https://m.edsoo.ru/522e867¢

https://m.edsoo.ru/2667e6de

https://m.edsoo.ru/41398a71

https://m.edsoo.ru/alad4466b

36

37

CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB MPSAMOI TPU3MBI

[TpuknaaHble 3aa4u, CBSI3aHHbIE C
00BEMOM MPSIMOI PU3MBI

https://m.edsoo.ru/lee258{4

https://m.edsoo.ru/5b64ebdb



https://m.edsoo.ru/83b98d39
https://m.edsoo.ru/d2658ebd
https://m.edsoo.ru/826e23fb
https://m.edsoo.ru/522e867e
https://m.edsoo.ru/2667e6de
https://m.edsoo.ru/41398a71
https://m.edsoo.ru/a1a4466b
https://m.edsoo.ru/1ee258f4
https://m.edsoo.ru/5b64ebdb

38

Beruncnenue 00bEMOB TeI ©
MTOMOMUIBIO ONPEeAeNEHHOTO
uHTerpasia. O0bEM HAKJIOHHOM
MIPU3MBI

https://m.edsoo.ru/ca7dbf2d

39

Brruncnenue 00bEMOB TeI C
IMOMOIIBIO ONPEACIEHHOTO
unTerpana. O6bEM nmupaMu/Ibl

https://m.edsoo.ru/c4de2e5c6

40

41

42

®opmyia 00bEMa MUpPaMUIbIL.
OTHO1IEHNE 00HEMOB MTUPAMUJL C
OOIINM YTIIOM

dopmyna 00bEMa MUPaAMUIBL.
OTtHoleHne 00bEMOB TUPAMU] C
O0IINM YTIIOM

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00bEMaMU HAKJIOHHOM
MIPU3MBI

https://m.edsoo.ru/91672d2f

https://m.edsoo.ru/5bcdeb66

https://m.edsoo.ru/cfbc984c

43

CrepeomeTpruecKue 3a1auH,
CBSI3aHHBIE C 00bEMaMU TUPAMU/IBI

https://m.eds00.ru/95db2799

44

45

46

[IpukiiagHeie 3aga4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM HAKJIOHHON MPU3MBI

[IpuknagHelie 3aga4u 1Mo TEME
"O0BEMBI TEN'", CBSI3aHHBIC C
00BEMOM MTUPAMHU/TBI

[Tpumenenne o0BHEMOB.

Brrunciaenue pacCcTosAHuA 10
IIIIOCKOCTH

https://m.edsoo.ru/55d4f1b7

https://m.edsoo.ru/9d64515¢

https://m.edsoo.ru/4el9ecb6
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47

KonTponbras padbota "O0béM
MHOTOIpaHHUKa"

https://m.edsoo.ru/db67181c¢

48

49

50

[unuaapudeckast MOBEPXHOCTb,
00pa3yroIIne UIHHIPHIECKON
MMOBEPXHOCTH

Humuaap. [psimoit kpyroBoit
umuaap. [Inomaas noBepxHoctu
IHH]IPA

Konunyeckas moOBepXHOCT,
o0pa3yrone KOHU4eCKOn
noBepxHocTu. Konyc

https://m.edsoo.ru/278d4dfd

https://m.edsoo.ru/f83ee683

https://m.edsoo.ru/becdfefab

51

CeueHue KOHyca MIOCKOCTHIO,
napajuieNIbHOM TUIOCKOCTH
OCHOBAHUs

https://m.edsoo.ru/2e5al {29

52

53

54

VYceuénnblil konyc. M3o00pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCa
[Tnomans 60KOBOI MOBEPXHOCTH H
IIOJIHOM ITOBEPXHOCTH KOHYCa

https://m.edsoo.ru/475fea2¢c

https://m.edsoo.ru/9ac1444e

https://m.edsoo.ru/1325f3dd

55

CrepeomeTpuueckue 3aa4 Ha
JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MOCTPOEHUEM CEUCHUH IUIIMHIIPA,
KOHYyca

https://m.edsoo.ru/76844cf2

56

CrepeomeTpuueckue 3aa4 Ha
JI0KA3aTeJIbCTBO M BEIYMCIICHHUE,
MOCTPOEHUEM CEUCHUH LUIINHIIPA,
KOHyca

https://m.edsoo.ru/c3a8bde9
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HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C

57 https://m.edsoo.ru/d2del3ca
LHMIHHIPOM
ITpukna, € 3aJlauM, CBA3a ec

58 PHICIAATHE Sa/aTH, CRASRHHE https://m.edsoo.ru/3897dad5
[IAHIPOM

59 Cdepa u map https://m.edsoo.ru/fb7912b1
[Tepeceuenue chepsr u mapa c
mockocThio. Kacanue mapa u

60 https://m.edsoo.ru/c1475¢77
cdepsl mIockocThio. Bua u
n300paxkeHue mapa
[Tepeceuenue chepsr u mapa ¢
IJI0CKOCThI0. Kacanue mapa u

61 https://m.edsoo.ru/af4a7147
cdepbl TIOCKOCThI0. Bua n
n300paxkeHue mapa
YpasHenue chepsl. [Lnomna,

62 pasH HH,_ b pbi JTOTHaIE https://m.eds00.1u/2474b359
cdepsl u e€ yacre

63 Cummerpus cheps! u mapa https://m.edsoo.ru/c23ec878
O6o06mmaromiee nosropenue 11

64 MOHSTUH U METOJIOB Kypca https://m.edsoo.ru/71e78941
reomerpun 10—-11 xaccos
O6o061matomiee nosropenue 11

65 MOHSTUH U METOJIOB Kypca https://m.edsoo.ru/6d737c4c
reomerpun 10—-11 xaccos

66 HroroBas KOHTpoNIbHAs paboTa https://m.eds00.ru/5752266a
IloBTOpEeHue, 0000IICHHE 1

67 P m . https://m.edsoo.ru/ba2b4522
CUCTEMaTH3aIUs 3HAHUH
HcTopust pa3BUTHS CTEPEOMETPUH

68 PP P P https://m.edsoo.ru/7fd69e7c

KaK HayKH U €€ pOoJb B Pa3BUTHHU
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kona
MpPOBEPAEMOro
pe3yJbTara

7

7.1

HpOBepﬂeMme NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUS OCHOBHOI
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHeEro oﬁmero oﬁpasoBa}mﬂ

I'eomerpus

OHGpHpOBaTB MOHATHUAMMU: TOUKA, IIpAMaAA, IIJIOCKOCTb

7.2

7.3

7.4

IIpuMeHATh aKCHOMBI CTEPEOMETPHUM U CIEICTBUS U3 HHUX IIPU PELICHHUH
r€OMETPUYECKUX 3a]1a4

OnepupoBaTh MOHATUSMU: TAPAJUIETBHOCTh W MEPIECHIUKYISIPHOCTD
MPSIMBIX U MJIOCKOCTEM

KrnaccudunupoBaTh B3aMMHOE PACIIOJIOKCHHE TPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

7.6

7.7

OrnepupoBaTh MOHATUSMU: IBYTPAHHBIA YToJl, TPaHU JIBYTPAHHOTO YTJa,
pedpo IBYrpaHHOIO yriia, JMHEHHBIA YroJl IBYTPAaHHOTO yTia, TpaaycHas
Mepa JABYTPaHHOTO yria

OnepupoBaTh MOHATUSMU: MHOTOIPAHHUK, BBIMYKJIBIM M HEBBITYKIIbIA
MHOTOTPAaHHUK, 2JIEMEHThl MHOTOIPaHHUKA, IPAaBUJIBHBI MHOTOIPaHHUK

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MMpamMuja, MpHU3Ma,
NpSMOYTOJIbHBIN Mapasienenunesn, Kyo)

7.8

KnaccupunupoBaTe  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUId
KJacCU(pUKaUMu  (BBIIYKJIbIE W HEBBINYKJIble  MHOIOIPAHHUKH,
IIPaBUJIBHBIE MHOTOTPDAHHMKH, TIpSAMbIE W  HAKJIOHHBIE IIPU3MBI,
napaJiesIenue 1)

7.9

7.10

OHGpHpOBaTI) IIOHATHUAMMU CCKyHiasa IIJIOCKOCTBD, CCUCHUC
MHOTI'OIrpaHHUKOB

OOBICHATH IMPUHIIUIIBL NOCTPOCHUA CcedyeHU MHOT'OI'paHHUKOB,
HCIIOJIB3YA MCTOH CJICIOB

7.11

Ctpoutpb cedeHHMs] MHOTOIPAaHHHUKOB METO/JOM CJIEJIOB, BBIIIOJIHATD
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y

7.12

PemraTs 3aaa4i Ha HAXOXKIACHUC TCOMETPUICCKUX BCIWYHH 110 06pa3uaM
HIIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJTIUTHUYCCKUC METOJbI ITpH
pPE€IICHUKN CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BBIYUCIICHHC
paCCTO}IHI/Iﬁ MCXKAY ABYMSA TOYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKHOO
IMJIOCKOCTH, MCKAY CKPCIIUBAOIUMUCS MTPAMBIMHA

7.13

Pemate 3amaun Ha HaAXOXKACHUE TEOMETPUYECKUX BEIIMYMH MO oOpasiam
WIN aJropuTMaM, MPUMEHSSI W3BECTHBIC AHATMTHYECKHUE METOABI TPH




pCICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJla4 Ha BBIYHUCJICHHUC YTJIOB
MCXKAY CKPCIIUBAOIIMMUCA IIPAMBIMH, MCXKIY HpHMOﬁ Hn IINIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, NIBYI'PAHHBIX YI'JIOB

Beruncnsate 00bEMBI W IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ IPUMEHEHHEM (POPMYJI, BBIYUCIISTH COOTHOIICHUS

714 MEXIY IUIOIIAISIMA MTOBEPXHOCTEN, o0BEMamu MOA00HBIX
MHOT'OIPAaHHUKOB
715 OnepupoBaTh MOHSTHSIMU: CUMMETPHUS B IMPOCTPAHCTBE, LIEHTP, OCb U
' IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U TIIOCKOCTh CHMMETPUH (PUTYPHI
W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGPOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPEeACTaBICHHYIO Ha
YyepTekax U pUCyHKax
[TpumensTh reomeTpuueckre (akThl Ui PEIICHUS CTEPEOMETPUUECKUX
7.17 3a/1a4, MOPEIIONAramiliuX HECKOJIbKO IIaroB pEIICHMs, €CIU YCIOBUSA
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme
718 [IpuMmensATh mpocTellne MNpOrpaMMHBIE CPEACTBA M BJIEKTPOHHO-
' KOMMYHHUKAITMOHHBIE CHCTEMBI IIPHU PEIICHUU CTEPEOMETPUUECKUX 3a1au
719 [IpuBoAUTE MpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
' JKW3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHATh NOyYEeHHbIE 3HAHUS HA MTPAKTUKE: aHAJTU3UPOBATh peallbHbIC
CUTyalluu U TPUMEHSATh U3yUCHHbIE TTOHSTHS B ITPOLIECCE TOMCKA PEILICHUS
MaTeMaTHuecku  cHOpMyIHpPOBAaHHOW  MPOOJIEMBbI,  MOJIEIHUPOBATH
7.20 peanbHble CUTYyallud Ha SI3bIKE T€OMETPHUM, UCCIENOBATH MOCTPOEHHBIE
MO/ICJIU C UCTIOJIb30BAHNEM I'€OMETPUUECKUX TTOHITHI U TEOpeM, anmapara
anreOphl, pemaTh MPAKTUYECKUE 3aJlayd, CBSI3aHHBIE C HAXOXJIECHUEM
T€OMETPUUYECKHUX BEITUYUH
11 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero oo1ero oopa3oBanusi
pe3yJbTara
6 I'eomeTpus
OrnepupoBaTh NOHATHSAMHU: IUJIWHIPHYECKAs TOBEPXHOCTh, 00pasyroIne
6.1 MUAJTUHIAPUYECKOW TOBEPXHOCTH, IMHWJIMHJIP, KOHUYECKAs TOBEPXHOCTH,
' oOpa3yroniye  KOHHYECKOM  IMOBEPXHOCTH, KOHYC, cdepuueckas
MMOBEPXHOCTH
6.2 Pacnio3naBath Tena BpaiieHus (MUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTyUEHHSI TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoioKeHHE cPephl U TIOCKOCTH




6.5

OnepupoBaTh MOHATUSMH: ILIAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTA CETMEHTA, IIApOBOW CJIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA
LIapOBOTO CJI05, IIAPOBOU CEKTOP

6.6

6.7

6.8

Beruncnsate 00BEMBI M IUIOIMIAAM TMOBEPXHOCTEHW TN BpAIICHUS,
TEOMETPHUYCCKUX TEJl C MPUMEHEHHEM (popMyIT

OnepupoBaTh MOHATHUSAMH: MHOTOTPAHHHK, BIIMCAaHHBIM B chepy u
OINMKMCAHHBIN 0KO0JIO chepsl, chepa, BIMCcaHHAS B MHOTOI'PAHHUK HIIH TEJIO
BpalleHus

BBIYHCIIATE COOTHOIIEHUS MEXTY TUIOIIISIMH IIOBEPXHOCTEH M 00BbEMaMHK
IMOAOOHBIX TEN

6.9

N300pakaTh n3ydaeMbie (UTYPBI OT PYKH U C MPUMEHEHHUEM IPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE (BBIHOCHBIE) IUIOCKHME 4YEPTEXKH W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHWTH CEUYCHHUS Tel
BpallleHus

W3Brekatb, WHTEPIPETHPOBAThL M MPEoOpPa3oBbIBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPEeACTaBICHHYIO Ha
YyepTekax U pUCyHKax

[TpumeHsTh TeOMeTpUYecKrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3a4a4, IPEANOoJararommux HECKOJbKO MIaroB pCeHICHUs, C€CIIN YCIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

6.13

6.14

6.15

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

BbINONMHATE JIEHCTBUSL CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YHCIO, OOBACHATH, KAKUMH CBOWCTBAMH OHH
o0azaoT

HpI/IMeHHTb IMMPpaBUJIO MTapaJlICJICITUIICAA TTPH CIIOKECHUNU BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSIMU: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
Yroja MeXAy BEKTOpaMH, CKAJIPHOE IMPOU3BEIACHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauts cymMMy BEKTOpPOB U INPOU3BEACHHE BEKTOpa Ha YHUCIO, YTOJ
MEX/1y BEKTOpaMHU, CKaJSpHOE MPOU3BEACHUE, PACKIIAbIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUECM B I[eKapTOBOf/'I CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3a1a4r Ha MIPUMEHCHUC BEKTOPHO-
KOOpJAWHATHOTO METOAa

6.20

Pemarn 3agadd Ha A0Ka3aTCJIbCTBO MATEMAaTHYCCKHUX OTHOIIICHUH H
HAaXO0XIACHUC T'COMECTPHUICCKUX BCIWYHH I10 06pa3uaM WK aJirOpuTMaMm,
IMPpUMCEHAA HN3BECTHBIC METObI npu pPEIICHUHA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATH mpocTeWIMe IPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPHU PEIICHUN CTEPEOMETPUUECKHUX 33124

6.22

6.23

IIpuBOoaUTE MpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLAE U
JKU3HH, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHBIC 3HaHUS HA MIPAKTHKE: aHAITU3UPOBATh pealibHbIC
CUTYallU{ U IPUMEHATH U3yUEHHBIE TIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMyIMpPOBAaHHOW  MpOOJIEMBbI,  MOJEIUPOBATH
pealbHbIE CUTYyalluu Ha SI3bIKE T€OMETPHUM, UCCIENOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITUHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKHE 3aadd, CBS3aHHBIC C HAXOXICHHEM
T€OMETPUYECKUX BEITUUNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

['eomerpus

7.1

OcHOBHbIE TMOHATUS CTepeoMeTpuu. Touka, NpsiMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsTHEe 00 aKCMOMATUUYECKOM ITOCTPOEHUM CTEPEOMETPUN: AKCHUOMBI CTEPEOMETPUH
U CJIIEICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHoe  pacrnonokeHue OpsMBIX B IPOCTPAHCTBE:  IE€pECEKarolIUecs,
napajuleJibHble M CKpeuuBarouiyecss mnpsMble. [lapannenbHOCT  OPSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MAPAJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAaMH, YIOJl MEXJIy TMpsSMbBIMA B IPOCTPAHCTBE.
[TapanienbHOCTh MIJIOCKOCTEN: NapajlieibHble MIOCKOCTH, CBOMCTBA MapalIeIbHbIX
wiockocteil. [Ipocreiinme mpocTpaHCTBEHHBbIE (UTYPBHI Ha IJIOCKOCTH: TETpad.p,
KyO, mapaJienenumnes, moCTPOeHUe CeUeHu

HepHGHZII/IKYJUIpHOCTL HpﬂMOﬁ U IUIOCKOCTH: MNCPICHIAUKYJIAPHBIC IMPSAMBIC B
MIPOCTPAHCTBE, MPsIMbIE NTapaJuIeIbHbIe U MEPIECHANKYISIPHbIC K MJIOCKOCTH, MPU3HAK
MEePHIEHIUKYISIPHOCTH MPSMOM U IJIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHANKYISIPHON
MJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJl MEXY MPSIMOU U MIIOCKOCTBIO, IBYTPAHHBII
yTOJ1, JMHEHHBINA YToJl IBYIpaHHOro yria. [lepneniukynsp v HakJIOHHbBIE: paCCTOSIHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs (GUTYpPHI Ha
IJIOCKOCTB. [IepreHIMKyIApHOCTb IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIJISIPHOCTH IBYX
mrockocreil. Teopema 0 TpEX MeprEeHANKYIIpax

IloHsATHE MHOIOrpaHHHMKA, OCHOBHBIE JJIEMEHTBl MHOIOIDAHHMKA, BBIIIYKIBIE U
HEBBIMYKJIbIE MHOTOIDAaHHUKH, Da3BEPTKa MHoOrorpaHHuka. I[Ipusma: n-yrombHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs NPU3MBI, OOKOBasl U
MIOJIHAs TOBEPXHOCTh Npu3Mel. [lapamnenenunen, npsaMoOyroiapHbIN Napajuieaenunes
u ero cBorcrta. [lupamuaa: n-yronpHas nupaMuia, TpaHd U OCHOBAHHWE NUPAMUIBL,
O0KOBas U IOJIHA MOBEPXHOCTh NMHUPAMUbI, MIPaBHIIbHAA U yCeu€HHas MUpaMuja.
OnemMeHTbl TpuU3Mbl W nUpaMuibl. [IpaBUiIbHBIE MHOTOIDAaHHUKH: IOHSTHE
IIPaBWIBHOTO MHOIOTpaHHMKA, MpaBUibHAas NpU3Ma M IpaBUiIbHAas NHpaMuUia,
NpaBUJIbHAS TPEYTOJbHAs MUpaMUa U IPaBWIbHBIN TeTpasp, Kyo. [IpencraBnenue
O IPAaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocadapyrue CedeHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
ONEMEHTBI CUMMCTpPUHU B nupaMmujaax, napajjejicnmIic1ax, IpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Borunicnenue 31€eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriel. [liomane
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSAMON MPHU3MBI, TUIOMIAb




OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsIMOM mpu3Mbl. [1nommans 60koBoi
IIOBEPXHOCTU M TIOBEPXHOCTH IPaBWJIBHOM NHMpaMuAbl, TEOpPEMa O ILIOLAAH
yceuéHHol nupamupsl. [Tonstue 06 06béMe. OObEM MHUpPaMUIbl, IPU3MBI

7.7

[Tomo6HbIe Tena B pocTpancTBe. COOTHOIICHUS MKy TUIOMIAASIMU TOBEPXHOCTEH,
00bEMaMU MTOJI00HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yroIIye MINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBEepXHOCTH. LlMmuHAp: OoCHOBaHUSA M OOKOBas MOBEPXHOCTb,
o0pa3yromias u ock, IO > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3yrolie KOHUYECKOW TMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW MOBepXHOCTH. KOHYC: OCHOBaHME U BepIINHA, 00pa3yromas
1 OCh, TUIONIA]Ib OOKOBOW M TIOJTHOW MMOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3ytoliue
Y BBICOTA, OCHOBAHUS U OOKOBAsi MOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, IHaMeTp, TUIOMAab MOBEPXHOCTH cdeprl. BzanmHoe
pacnosnoxeHue chepbl U TIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe, Tionans

cepsl

6.4

6.5

6.6

N300pakeHne TN BpalleHus Ha IJIOCKOCTH. Pa3BépTka mumHapa u KOHyca
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONMUCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPAILICHHS

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

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOUIEHUS MEXAY  IUIOMIAASMU
MOBEpXHOCTEN, 00bEMaMHU MOAOOHBIX TET

Ceuenust mMaMHIpa (MapayuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHsl KOHyca
(mapasuieabHOE OCHOBAHUIO M IIPOXOAAIIEe Yepe3 BEPUIMHY ), CEUSHHs L1apa

BekTop Ha 1uockocT M B mpocTpaHcTBEe. CII0KEHHE M BBIYMTAHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3iioxkenue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTtopaM. IlpaBuno mapamnenenunena. PemeHune 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOPaMU

[IpssMmoyronbpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BEKTOpA.
IIpocreiimue 3amaum B KOOpAMHATaX. YTroil MexXIy BekTopamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. BBIUMCIIEHUE YITIOB MEXKAY NPSMBIMU U IIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BnageHnue MeromaMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHHS 3a1ad;
yMeHHe (GOpMYJIMPOBAaTh M OINEPUPOBATH IMOHATHSAMU: OIPECIICHUE,
aKcuoma, TeOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYITMPOBKH; TPUMEHSTH UX; yMEHUE (HOpMYyITUPOBATH
0o0paTHOE W HPOTUBOIOJIOKHOE YTBEPXKAECHHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKIIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKACHHWS IIPpU PpEUICHMM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPAaBUJIBHOCTb  PACCYKICHHUM; YMEHHE
OIEpUPOBATh MOHATHSAMH: MHOKECTBO, IOAMHOXECTBO, OINEpPALMU Haj
MHOXECTBAMH; yMEHUE HCIO0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJis OIMCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUN U IIPU PEILIECHUH
3aJa4, B TOM 4HCI€ M3 JAPYyrux Y4eOHBIX MPEIMETOB; yMEHHE
OINepUpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh W OINUCHIBaTh TIpadbl pa3IMuHbIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHAMM: HATypajbHOE YHMCIIO, LIEI0€ YHUCIIO,
CTETIeHb C LIEJIBIM TI0Ka3aTejeM, KOPeHb HaTypalbHOW CTENEHH, CTEIICHb
C palMOHAIBHBIM  [OKa3aTeleM, CTeNeHb C  JIeHCTBUTENbHBIM
NoKaszaTeneM, JIorapuM 4YHClIa, CHHYC, KOCHHYC M  TaHTEHC
IPOMU3BOJIBHOTO YHCIA, OCTaTOK IO MOMYJIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJIBIX,
palMOHANIBHBIX, JICHCTBUTENBHBIX YHCENl; YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
o0riee KpaTHOe, anropuT™ EBKITHIA MpH pEIIeHnH 3aa4; 3HAKOMCTBO C
pPasNIMYHBIMM ~ TO3UIIMOHHBIMM ~ CHCTEMaMHM  CUMCJICHHUS; yMEHHe
BBITTOJIHATh BBIYMCIICHHE 3HAYCHHH W TPEoOpa3OBaHUs BBIPAKCHHU CO
CTENEeHsAMHU U JiorapudmMamu, npeoOpa3oBaHUs IPOOHO-pAIIMOHATBEHBIX

BBIpa)KeHHﬁ; YMEHUE ONECPpHUPOBATH IMOHATHAMHU: ITIOCICAOBATCIBHOCTD,




apudMeTHIecKas mporpeccus, FreoMeTprIecKas mporpeccus, 0eCKOHEUHO
yObIBaroIasi ~ reoMeTpuuYecKass  Iporpeccus; yMEHHE  3aJaBaThb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOUIBIO PEKYPPEHTHBIX (POpMYII;
YMEHHUE ONEepUpPOBaTh HMOHATUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apIyMEHT KOMIUJIEKCHOTO 4Hcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas 1
anreOpanyeckas); yMeTb NPOU3ZBOAMTH apuU(pMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATUAMHU: MaTpuua 2x2 m 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

VYMeHue onepupoBaTh MOHATUSAMU: PALlMOHAIBHBIE, WPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPHUpPOBAThH
HNOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHuE, YpaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHHH M HEPABEHCTB, PaBHOCHJIBLHOCTD
YPaBHEHU, HEPAaBEHCTB M CHUCTEM; YyMEHUE peularb YypaBHEHMS,
HEPAaBEHCTBA M CHUCTEMbBI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peIIATh
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C [apaMeTpOM; IPHUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIA PEIICHUS MaTEMaTUYECKHUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATUSAMHU: (yHKUMSA, YETHOCTh (yHKUUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIUH, dKCTpeMyM (pyHKIIMU, HauOoJblllee U HauMEHbIIee 3HaYeHUs
(GYHKIMU Ha IPOMEXYTKE, HeIIpepbIBHAS (YHKIIMS, aCUMIITOTHI rpaduka
GyHKIMH, 11epBasi ¥ BTOpasi Mpou3BOAHAs (DYHKLMHU, T€OMETPUUECKUI 1
¢u3nueckuif CMBICI TPOM3BOJIHOW, IepBoOOpa3Hasi, ONpeaeIEHHbINH
UHTETpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (QYHKIHH;, yMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (YHKIHMH, HAXOAUTh YpaBHEHHE KacaTeIbHOW K rpauky
(GYHKIMU; YMEHHE HaXOAWUTh NPOU3BOIHBIC IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HCCeloBaHUS (YyHKUIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUH; CTPOUTH
rpauKu MHOTOUYJIEHOB C HCIIOJIb30BAHMEM alllapara MaTeéMaTH4eCcKOro
aHaINM3a; NPUMEHATh NPOU3BOJAHYIO Il HAXOXKIEHUS HaWIy4IIero
pelleHUs] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMUYECKUX H

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIANA U 00BEMBI PUTYp C TTOMOIIBHIO




HUHTCrpaia, NpUuBOJUTb NPUMCPbI MATCMATHYCCKOI0O MOACIIMPOBAHUSA C

noMouibio AudepeHnanbHbIX ypaBHEHUN

VYMeHue omnepupoBarh NOHATHAMM: rpaduk (yHKIMH, oOpaTHas
byHKIMsA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIMS,
TPUTOHOMETpUYECKHE (YHKLIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMH, TOKa3arenbHas M Jorapudmuyeckas (QyHKUUH; YMEHHE
CTPOUTH TpapUKH W3yYEHHBIX (YHKIMH, BBHIIOIHATH MPEoOpa3OBaHUS
rpaguKoB (pyHKIU, HCIOIb30BATh I'PAPUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a]a4 U3 APYTUX YYEOHBIX MPEIMETOB H
3ajlay U3 peasIbHOM JKM3HU; BBIpaXaTh (POpMyJIaMU 3aBUCHUMOCTH MEX]Y
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (DyHKIUHA AJIs peTeHHs
YpaBHEHM, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHUCIIE Ha
IPOIICHTHI, JI0JIA ¥ YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIIyT, HAJIOTH, 3aJ1a4l U3 00JacTH yNpaBJIEeHUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHUs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCJIIOBHIO 3aJa4yH, MCCIENOBATh IOJyYEHHOE DPEIICHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3YJIbTaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CHUTyallMd Ha A3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHUIO 33J]1a4H,
UCCIEN0BATh IMOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM aImapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yIbTaT

YMeHue onepupoBaTh HOHATHAMU: cpeiHee apu(dMeTHUeCcKoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIEe 3HAYCHUS, pa3Max, TUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO HabOpa; yMEHHE H3BJIEKATh, HHTEPIIPETUPOBATD
nH(popMaIrio, MPEeJICTaBICHHYIO B Ta0IHIIaX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyI0 CBOICTBA pEaJIbHBIX MTPOLIECCOB U SBJICHUI; IPEICTABIIST
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIeI0BaTh
CTaTUCTHYECKUE JIaHHBbIC, B TOM YHCIE C NPUMEHEHHEM IpapUuecKux
METO/IOB U JIEKTPOHHBIX CPEJCTB; I'pa)UUeCKHU UCCIET0BATh COBMECTHBIE
HAOJIOZCHUST C TIOMOILNBIO JMarpaMM pacCeMBaHUs M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIIy4aiHbIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYallHOIO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSITHOCTh C HCIIOJIIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSThH
(bopMysbl CIOXKEHUS U YMHOXEHHUs BEpOSITHOCTEH, (popMyily MOJIHOH
BEPOSATHOCTH, (hopmyiy bepHymnnu, komOuHaTopHble (hakThl 1 HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydailHas BEJIMYMHA, pACHpPEEIICHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXXHUAAHHUE, NHUCIEPCHs M CTAaHAAPTHOE OTKIIOHEHHE
CIly4aliHOW BEJNWYMHBI, (YHKIMHM pACIpelesieHuss H  IUIOTHOCTH
PaBHOMEPHOI0, IIOKa3aTeJIbHOIO W HOPMAJIBHOIO PACHpPENEICHMUI;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YUYEHHBIX pacHpelelNeHui Juis
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METO/Ibl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH HPUMEPHI
HPOSIBJICHUS] 3aKOHA OOJBLIMX YHUCET B MPHUPOJIHBIX M OOIIECTBEHHBIX
ABJICHUSIX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
NPUMEHATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJIsl pEIICHUS 3a/1a4;
OLICHMBATh BEPOATHOCTH  PEAIbHBIX COOBITHH; COCTaBJIATh

BEPOSITHOCTHYIO MOJIETb U MHTEPIIPETUPOBATH MIOJYYECHHBIN PE3YNIbTAT

YMeHne omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHM YIoOI,
JBYI'PAaHHBIA yTOJ, TPEXTPAHHBIM YroJ, CKPEIIMBAKOIINECA IpPSMBIE,
MapaJuIeJIbHOCTh U MEPINEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY IPSAMBIMH, YroJl MEXAY IPSAMOM M IIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTHU, PACCTOSHUE MEKIY
MPSIMBIMH, PACCTOSTHAE MEXK/y TUIOCKOCTAMH; YMEHHUE MCIOJIb30BaTh IIPH
peLIeHUH 33734 U3y4YeHHbIE (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOIMIAAL QUIYpbl, 00bEM GUTYDHI,
MHOTOTPaHHMK, [TPaBWJIbHBIII MHOTOTPaHHHK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapajienenunen, Mpu3Ma, Nupamuia, (urypa M IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU MHPAMU[BI, MPU3MBI, KOHYCa, IMINHApa, 00bEM KyoOa,

IIPSAMOYTOJIBHOTO IapajulelIeNuIlela, TUPaMUAbl, IPU3MBI, LWIAHIPA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LWJIMHJIPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPECTB;
yMEHHE MPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENHEHO
(bopMyIHpOBaTH ONpEACICHUS U3yYyaeMbIX (PUTYp, BBIABUTATH THIIOTE3bI
O CBOMCTBax U MpHU3HAKaX reOMETpUYEcKuX (puryp, o00CHOBHIBATH WM
ONpoBepraTh MX; yMEHHE TPOBOAMTH Kiaccudukanuioo Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBITIOJIHATH HEOOXOAMMBIE JIOTOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHATHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B IPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHUE MOAO0OMS, IOJ0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh pPaBHbIC U MOJOOHBIC (UTYpBI, B TOM YHCJIE B MPHUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOJIb30BATH T€OMETPUYECKHUE OTHOIICHHUS
NIPU PEIICHHUH 32]1a9; HAXOAUTh FTEOMETPUICCKUE BETMYMHBI (JUTHHA, YTOJ,
TI0Iaab, 00BEM) IPH PEHICHUH 33/1a4 U3 IPYTUX YIeOHBIX IPEIMETOB H
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BEIUUHMHBI
(mHa, yroi, IUIomanab, 0O0BEM, IUIONIaNb MOBEPXHOCTH), HCIOJIB3YS
U3y4eHHbIe (OPMYJIBI U METOABI, B TOM YHCIIE: IUIOIA/Ab TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IPA, TUIOMAas cepbl; 00hEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp
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YMeHue onepupoBaTh MOHATUSIMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKeHHEe BeKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOMU3BEIECHUE, Yrol MEXIY
BEKTOpaMU; YMEHHE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs] TEeOMETPUYECKHX 3aJad | 3afad JAPYTuxX y4eOHBIX

IIPEAMETOB
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YMmenue BbIOMpaTh TMOAXONAIIMNA METOA JJIs  peIIeHUs 33/1a4H;
IIOHUMAHNE 3HAYMMOCTH MAaTEMaTUKHM B M3Y4YEHMM NPUPOIHBIX H
OOIIIECTBEHHBIX ~TPOLIECCOB U  SBJICHHUI; yMEHHE paclo3HaBaTb

IMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOANTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Kox

1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Yucia ¥ BEIUMCIIEHUS

Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

Pannonanehpie uncina. OOBIKHOBEHHBIE M JECSATHYHBIE JApOOH, IPOLIEHTHI,

b2 OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HATYpaIbHOW CcTeeHu. J{eficTBHS ¢ apu(MeTHIECKUMHU
' KOPHSIMH HaTypajbHOU CTEIIEHU
1.4 Crenenp ¢ uenbiM mokazareneM. CTENeHb C pPaLMOHAIBHBIM IOKAa3aTEJIEM.
' CBoiicTBa cTeNIeHU
15 CuHyC, KOCHMHYC ¥ TAaHI€HC YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYpaJIbHBIC JOTapU(MbI
JlelicTBuTenbHbIe uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmmkE€HHBIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, MPHUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYUCICHHI
1.8 [IpeoOpa3oBanue BbIpaxkeHUI
1.9 KomrmnekcHeie yncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [enbie u 1poOHO-paIIHOHABHBIC YPAaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPAaBHEHHS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 HppainmonanbHble HEpaBEeHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH ypaBHEHU U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeauTenb MaTPUILLbI
3 OyHKIMU U Tpaduku




@Oynk1us, crocods! 3ananus ¢yHkuuu. I'paduk ¢yskmuu. B3anmHo oOparHbIe

>l ¢ynkuun. Yérneie u HeuétHele pyHkimu. [lepuoanueckue GyHKIuu
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymm QyHKIum.
39 [IpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKiuu. HamOosbliee n HauMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
13 CreneHHass (yHKLUS C HaTypajdbHbIM M LEJbIM IOKa3areneM. E€ cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOPHS /1-OU CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenpHas u orapudmMudeckas QyHKIMN, KX CBOHCTBA U TpaduKH
16 Toukm paspeiBa. AcumnrTorel rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHMUS TIOCIIEIOBATEIILHOCTEH
3.8 Apudmerndeckas U reoMeTpudeckas mporpeccun. @opmylia CII0KHBIX TIPOIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 31eMEHTapHBIX (QYHKIMN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxx1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs (PYHKLIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoOX€eCTBa U JIOTUKA
5.1 MHoXxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnuncarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHukKu
7.4 Tena 1 mOBepXHOCTH BpaIlleHUS
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






