MyHnuunansaoe aBTOHOMHOE 061e0fpasoBaTebHOE yupexnenve «Cpennsist o01meobpazopaTensHas
1mKosta ¢. CHHEHbKME» MyHHIHNAIBHOTO 06pasoBanus «Iopox CapatoB»

[Tpunoxenue k OO 000
Paccmotpero Ha 3acenannu | «CornacoaHoy «YpBepixiany
IIKOJIbHOTO METOAMYeCKOoro | 3aM. mupektopa o YBP: OV «COI ¢. Cunenpkues

00be IMHEHUS
[Ipotokoi Nel
or«28» asrycra 2023 roga

PyxoBoaurens IIIMO:;
M/_Hmcona O.H/

/Kemxumberopa IV ./
«29» asrycra 2023 roma

/Mmeunex A.C/
2123 or «31» aBrycra 2023 rona

Pabouas nporpamma

y4eOHOro Kypca

«I'eomeTpus. Yriay0aéunniii ypoBennb»

10 - 11 knace

(®roC 2021)

c. Cunenpkue. 2023 1.




Conepxanue:

1.
2.
3.

[TosicHuTenbHAS 3aNMCKa; 3cTp.
Coneprxanue yaeOHoro kypca «I'eometpus» (YTiayOn€HHBIN YpOBEHB) ; Scrp.
[Inanupyemsble pe3ysbTaThl OCBOCHUS yueOHOro Kypca «I'eomeTpusi»

(YrnyOn€HHubIii ypOBeHB) Ha YPOBHE CpEHETO 001Iero 00pa3oBaHus; 8ctp.
TemaTnueckoe IIIaHUPOBAHHUE. 15ctp.



1. MOACHUTEJIBHASA 3AITMCKA

['eomeTpus siBAsieTCS OAHUM W3 0a30BBIX KYpCOB HAa YPOBHE CPEIHEro OOIIEro
o0pa3oBaHusl, TaK KaKk 00eCIeYrBaET BOZMOKHOCTh U3yUEHHUSI IUCIUILTUH €CTECTBEHHO-
HAyYHOM HANpPABJIEHHOCTH U TMPEAMETOB TyMaHUTapHOro HHUKiIa. [loCKONbKY
JIOTUYECKOE MBbIIIICHHE, (HOpMHUpYyEeMOe NPU HM3YYCHHH OOYYaIOUIMMUCS MOHATUHHBIX
OCHOB T€OMETpPUH, MPHU J0KA3aTEIbCTBE TEOPEM M MOCTPOCHHM LEMOYKH JIOTUYECKHX
YTBEP)KJICHUA TIPU PEIICHUH TEeOMETPUYECKUX 3a/Jayd, YMEHHE BBIIBUTATb U
OMpOBEPraTb TUIOTE3bl HEMOCPEACTBEHHO MCIHOJB3YIOTCS TMPU PEIICHUH 3a]ad
€CTECTBEHHO-HAYYHOT'O [IUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Llenr ocBoeHust mporpammbl ydueOHOro kypca «l'eoMerpusi» Ha yrayOa€éHHOM
YpPOBHE — Pa3BUTHE HHJMBHUAYAIbHBIX CIHOCOOHOCTEH OOydYaromMXCS MPU U3YYECHUU
r€OMETPHUH, KaK COCTaBJISIONIEeH TpeaMeTHON obiacTu «MareMatrka u HHGOpMaTHKa»
yepe3 olecrieueHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUs Oojiee TiIyOOKHUX
Te€OMETPUUYECKUX 3HAHUN U JEHCTBHUH, CIEHU(PUIHBIX T€OMETPUH, U HEOOXOAUMBIX IS
YCHEIIHOTO MPO(ECCHOHAIBHOIO 00pa30BaHMs, CBSI3aHHOIO C HMCIOJIb30BAaHUEM
MaTEeMaTHUKH.

[IpuoputeTHBIMM 3aJayaMu  Kypca TE€OMETpUM Ha YIIIyOJIEHHOM YpPOBHE,
PaCIIMPSIONIMMH U YCHJIMBAIOIIUMHU Kypc 0a30BOT0 yPOBHS, SIBISIOTCS:

paciMpeHne MPEeACTaBICHUSI O TEOMETPUM KaK YacTH MHUPOBOW KYJIBTYPHl U
¢dbopMHpOBaHNE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIIM MHPOM;

(opMupOBaHUE MPEACTABICHHUS O MPOCTPAHCTBEHHBIX (UTypaxX KaK O BaKHEUIINX
MaTEeMaTHUYECKUX MOJEISAX, MO3BOJIAIOIIMX OMNHCHIBATh M H3y4aTb pPa3HbIC SIBICHUSA
OKpY>KaloIllero MUpa, 3HaHWE TMOHATUWHOTO ammapaTta mo pasaeny «CrepeoMeTpus»
y4eOHOT0 Kypca reOMETPHH;

(opMupoBaHHE yMEHHS BJa/J€Th OCHOBHBIMU MOHSTUSIMH O MPOCTPAHCTBEHHBIX
burypax M uX OCHOBHBIMU CBOICTBamMH, 3HaHHE TeopeM, (OpMyJl U yMEHHE HX
NPUMEHSATh, YMEHHUSl JIOKa3bIBaTh TEOPEMbl M HAaXOJUTh HECTaHAAPTHBIE CIIOCOOBI
pelieHus 3aaaq;

dbopMupoBaHrEe YMEHHSI paclio3HaBaTh Ha YEPTEKAX, MOJEISIX U B PEATbHOM MUPE
MHOTOTPaHHHUKH U TeJla BPalIeHHsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIEIH;

(opMupoBaHHE TOHUMAaHHUSI BO3MOXKHOCTH aKCHOMATUYECKOTO MOCTPOCHUs
MaTEeMaTHUECKUX Teopwi, (OpPMUpPOBaHHE TOHMMAHUS POJIM AaKCHOMATUKUA TIpU
MPOBEJICHUU PACCYKICHUN;

dopMupoBaHHE YMEHHUS BIAJIETh METOJAaMH JIOKA3aTeIbCTB W AJITOPUTMOB
pelIeHusl, YMEHUSI UX MPUMEHSITh, IPOBOAUTH JOKa3aTeNbHBIE PACCYKICHUS B XOJ€
pelIeHUs CTEpEeOMETPUYECKHX 3a7ad M 3aJad C NPaKTUYECKUM COJEp’KaHUEM,
dbopMUpOBaHHE TPEACTABICHUS O HEOOXOAMMOCTH JOKa3aTENbCTB MPU OOOCHOBAHUU
MaTEeMaTHYECKUX YTBEPKACHUNA W POJM AKCMOMATUKH B TPOBEACHUM JEAYKTUBHBIX
paccyXIcHUN;



pa3BUTHE W  COBEPIICHCTBOBAHME  HWHTEJUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEW O0ydJaromMXCs, IT03HABATEIIBHOW aKTUBHOCTH, WCCIICIOBATEIBCKAX
YMEHUH, KpUTUIHOCTU MBITIUICHUS, UHTEpPECa K U3YUCHUIO TEOMETPHUH;

dopmupoBanue (GYHKIHMOHAJIBHOM T'PAMOTHOCTH, PEJIEBAHTHOM TI'E€OMETpUHU:
YMEHHUS pacrlo3HaBaTh MPOSBICHHUS TE€OMETPUUECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEATBHBIX JKU3HCHHBIX CHUTYAIlUSX W TPH HW3YYCHUU JIPYTUX
y4eOHBIX PEIMETOB, MIPOSIBICHUS 3aBUCUMOCTEI M 3aKOHOMEPHOCTEH, MOICTUPOBAHUS
pEaIbHBIX ~CHUTYyallMif, WCCICAOBAaHUS TIOCTPOCHHBIX MOJEJIeH, HHTEepPIpeTaluu
MOJIYYEHHBIX PE3yJIbTATOB.

OCHOBHBIMU COJIepKaTEIbHBIMU JIMHUSIMH yueOHOTO Kypca «I'eomerpusi» B 10-11
Kimaccax sBistoTes: «lIpsiMble W TUTOCKOCTH B TPOCTPAHCTBEY, «MHOTOTpaHHUKWY,
«Tema Bpamenus», «BeKTOpsl M KOOPAMHATHEI B IPOCTPAHCTBE», «/IBMKEeHUA B
IIPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHME «YMETh OIEPUPOBATH
MOHSTUSIMUY, PEJICBAHTHBIMU T€OMETPUH Ha yriyOoJnéHHOM ypoBHE oOydenus B 10-11
KJIaccax, OTHOCUTCA KO BCEM COJIEpKAaTelIbHbIM JIMHUAM Yy4eOHOTrOo Kypca, a
¢dbopMHpOBaHNE JOTHUYECKUX YMEHHUU pacrlpeieseTcss He TOJIbKO MO COJepKaTeIbHBIM
JUHUSAM, HO W 1o roaaM oOyuenus. Coaep:kaHue oOpa3oBaHMs, COOTBETCTBYIOLIEE
MpeAMETHBIM  pe3ysibTaraM  ocBoeHus  DenepasibHOM  paboueld  MPOrpaMMbl,
pacupenenéHHbIM M0 rojaM oOy4eHHs, CTPYKTYpPHUPOBAHO TakuM 0Opa3zoM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHIIMIHUAIBHBIM  BOIpocaM  oOywaromuecss  oOpalaiuch
HEOJHOKPATHO. OTO TMO3BOJIIET OpPraHUW30BaTh OBJAJIEHUE TI€OMETPUUYECKUMU
MOHSATUSMUA W HaBBIKAMH TIOCIEOBATENIbHO U TOCTYMATENbHO, C COOJIOJCHUEM
MPUHIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYaTh B OOIIYI0 CHCTEMY
Tr€OMETPUYECKUX MPEACTABICHUN OOydYaromuxcs, paclupss U yriayossas e€, oOpasys
MIPOYHBIC MHOYKECTBCHHBIC CBSI3H.

[lepexon Kk U3y4eHHIO T€OMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath  ycioBus  ana  auddepenHnmanud  0O0y4deHUs,  MOCTPOCHUS
WHJUBUIyAJIbHBIX 00pa30BaTENbHBIX IMPOrpamMM, O0ECHEUUTh YriayOJIEHHOE W3y4YeHUE
r€OMETPUH KaK COCTaBIIAIONIEH yueOHOoro npeamera «MartemaTukay;

MOJITOTOBUTH OOYYAIOIIUXCS K MPOJOHKCHUIO M3YyUEHUs MaTeMaTHKU C y4ETOM
BbIOOpa Oynymiei mnpodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXKAYy OOIUM U
poheCCHOHAIBHBIM 00pa30BaHUEM.

Ha usyuenne yueGHOro Kypca «l'eomeTpus» Ha yriryOJIEHHOM YPOBHE OTBOJUTCS
204 gaca: B 10 knacce — 102 ygaca (3 gaca B Hegento), B 11 kinacce — 102 gaca (3 yaca B
HEJIETIO).



2. CONEP’KAHME YYEBHOT' O KYPCA «TEOMETPHSI» (YTJYBJIEHHBIN
YPOBEHD)

10 KJIACC

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHATHSI CTEPEOMETPUU. TOukKa, MpsiMas, MIOCKOCTb, IPOCTPAHCTBO.
[ToHsiTHE 00 aKCMOMAaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3anmHOe pacrnonokeHue NOpsMbIX B IIPOCTPAHCTBE:  II€pECEKaroluecs,
napajulelIbHble U CKpeluBaromuecs npsamele. [Ipu3Haku CKpelmuBaromuxcs MPsAMbIX.
[TapannenbHOCTh NMPAMBIX M INIOCKOCTEW B MPOCTPAHCTBE: MAPAJIIEIBHBIE NPSAMBIE B
IIPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX MPSAMBIX, NAPAJUIEIBHOCTD MPSAMOU U IUIOCKOCTH.
[TapanienbHOoe M LEHTpaJIbHOE MPOEKTHUPOBaHUE, H300pakeHue ¢uryp. OCHOBHBIE
CBOMCTBAa MapajyIeIbHOTO MPOEKTHpoBaHUs. M3o00pakeHue Quryp B mnapajuieabHOU
IIPOCKIMHU. YTIJIbl C COHAIIPaBICHHBIMU CTOPOHAMH, YIOJI MEXKAY I[PSIMBIMHA B
npocTpancTBe. llapamnenbHOCTh MIIOCKOCTEW: MapajuleNibHbIE IUIOCKOCTH, CBOWCTBA
napajuielbHbIX MmIockocTel. IIpocreiinme nmpocTpaHCTBEHHbIE (DUTYpPHI HA MIIOCKOCTH:
TETpadp, NapaJJIEICIUIIE, IOCTPOCHUE CCUCHUM.

IleprieHIUKYJISAPHOCTh NPSAMOM U IUIOCKOCTH: IEPIEHAUKYIISIPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MPSAMbBIE MAPAJLICIBHBIE U IMEPIECHINKYJIAPHBIE K IJIOCKOCTH, IMPU3HAK
MIEPIICHIUKYJIIPHOCTH MPSIMOM M IUIOCKOCTH, T€OpEMa O NPSIMOM IEPIEHINKYJIAPHOU
II0CKOCTH. OpTOroHanbHOE NPOEKTUpOBaHHE. [leprneHIuKyJIsp W  HAKJIOHHBIE:
pPacCTOSIHUE OT TOYKH JI0 IVIOCKOCTH, PACCTOSHUE OT IPSIMOM A0 IUIOCKOCTH, NPOEKIIUS
burypsl Ha IIJIOCKOCTb. IleprieHIMKYISIPHOCTD IIJIOCKOCTEH: IIPU3HAK
MEPIEHAUKYJISIPHOCTHU JIBYX INIOCKOCTEN. Teopema o TpEX NepPHEeHIUKYISIpax.

Yribl B IPOCTPAHCTBE: YOI MEXAY NPSAMOW U IUIOCKOCTBIO, ABYTPAHHBIM YTOJ,
JUHEWHBIA yTroj IBYrpaHHOro yria. TpéXrpaHHbli U MHOrOrpaHHbie yribl. CBOKCTBa
IUIOCKUX YIJIOB MHOrorpaHHoro yriyia. CBoicTBa IUIOCKMX W JBYTPaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKH

Buael MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. lIpusma: n-yrosbHas
npusMa, mnpsMas U HakJIOHHas NpU3Mbl, OOKOBas W IOJIHAS IMOBEPXHOCTb IMPHU3MBI.
[Tapayutenenunen, npsMOYrOJbHBIA TapajIelenune]; U ero cBorcrBa. Kparuanmmue
IyTH Ha MOBEPXHOCTH MHOTOrpaHHuKa. Teopema Oinepa. [IpocTpancTBeHHas TeopeMa
[Mudaropa. [Mupamuga: N-yrojapHas nupamuja, NpaBUIIbHAS U yCE€UEHHAs MUPaMUIbL.
CpoiictBa pébep u OOKOBBIX TpaHed mMpaBwiIbHOW mnHUpamuibl. [IpaBunbHBIE
MHOTOTPAaHHMKHU: IIpaBWJIbHAs TIpU3Ma M IpaBWIbHAsA NUPaMula, IPaBUIIbHAS
TpeyrojbHas MUpaMyuaa U NpaBUIbHBIA TeTpasap, KyO. [IpeacTaBienue o mpaBUIBHBIX
MHOTOTPAaHHHMKAX: OKTA3IP, JOJAEKAdAP U UKOCAIP.



Bobluucienue 3ieMeHTOB MHOTOIPAaHHUKOB: pEOpa, nuaroHanu, yriel. Ilnomans
OOKOBOI OBEPXHOCTHU U MOJHON MOBEPXHOCTHU MPSMOU MPU3MBI, TUIOLIAlb OCHOBAHHIH,
TeopemMa 0 OOKOBOW MOBEPXHOCTH IPsiMOM Tipu3MbI. [1nomaas 60K0BOM TOBEPXHOCTH H
MOBEPXHOCTH NPABUIIbHOM MUPAMHUJIBI, TEOPEMA O IUIONIAAN YCEUEHHON MUPAMUIIBI.

CummMmeTpuss B IPOCTPAHCTBE.  DIJIIEMEHTHl ~ CUMMETPUHM  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMeETpuUs B MPaBWIBHOM  MHOTOIPaHHUKE: CUMMETpHUS
MapaJuieNienunea, CUMMETPUS MPABWIBHBIX MPU3M, CHUMMETPUS NPABHIBHOU
MMUPAMUIBI.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPBl KOJUIMHEAPHBIC, COHANPABICHHBIE W MPOTHUBONOJIOKHO HAIPABJICHHBIC
BEKTOpBl. PaBeHCTBO BEKTOPOB. [IEWCTBHS € BEKTOpAMU: CJIOKEHUE W BBIYATAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha uucio. CBoilcTBa
CIOKEeHUSI BeKTOopoB. C(CBoHCTBa YMHOXKEHHMS BeKTOpa Ha u4ucio. Ilonstue
KOMIUIAHApHbIE BEKTOpbI. lIpuM3Hak KoOMIIaHApHOCTH TPEX BEKTOpOB. IIpaBuio
napaienenunena. Teopema 0O pasioKEHUM BEKTOpPA MO TPEM HEKOMILUIAHAPHBIM
BekTopaMm. lIpsiMoyronpHass cucrema KOOpAMHAT B MpocTpaHcTBe. KoopauHatsl
BekTOpa. CBsA3b MEXKIy KOOpAMHATAMU BEKTOpPA U KOOPJAWHATAMH TOYEK. YTOJI MEXKIY
BekTOpamu. CKaJasipHOE IPOU3BEICHUE BEKTOPOB.

11 KJIACC

TeJsia BpameHus

[lonsiTHsA:  UWIMHApPUYECKAss  IMOBEPXHOCTh,  KOHHMYECKAass  IMOBEPXHOCTH,
chepuueckasi MOBEPXHOCTh, OOpa3yroIIue MoBepxHocTed. Tena BpalieHus: HUIMHAD,
KOHYC, YCEUEHHBIN KOHYC, cepa, map. B3anmHoe pacmosoxkennue chepbl U TUIOCKOCTH,
KacaTelbHasl IUJIOCKOCTh K cdepe. M3o0pakeHue Ten BpalleHUsT HAa TUIOCKOCTH.
Pa3zBépTka nunuHapa u konyca. Cummetpus chepsl U mapa.

O06bEM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME MTPSAMOYTOJIBHOTO
napauienenunena U cieactBus u3 He€. OOBEM NpsIMOM M HAKIOHHOW MPHU3MBI,
MAIUHAPA, TUPaMUIBI U KOHyca. O0BEM I1apa 1 mapoBOTO CErMEHTA.

KomMOunHanuu ten BpaiiieHus 1 MHOTOTpaHHUKOB. [Ipu3Ma, BiricaHHas B MIJIAHID,
omucaHHas okosio nuiauHApa. [lepeceyenue cdepsl u mapa ¢ miaockocThio. Kacanue
mapa U cdepsl MIOCKOCThI0. [IoHATHE MHOTOTpaHHHMKA, OMMCAHHOTO OKOJIO CQeEpHl,
cdepsl, BIMCAHHOW B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHHMS.

[Inomanas MOBEPXHOCTH IWIMHApPA, KOHYyca, IUIOMAAb cdepbl U €€ dacTei.
ITomo6ue B mpocTpancTBe. OTHOIICHHE 00BEMOB, TUIOMIAICH TTOBEPXHOCTEH MOI00HBIX
¢uryp. IlpeoOpazoBanue momobusi, romMoreTus. PermieHue 3a7ad Ha TUIOCKOCTH C
WCITOJIb30BAaHUEM CTEPEOMETPUICCKUX METOJIOB.

[TocTpoeHnre cedeHHWd MHOTOTPAHHHUKOB W TEJl BPAIICHHS: CEUCHUS IIMHIpA
(mapajuienbHO M MEPHEHIUKYJISIPHO OCH), CEUeHUSI KOHyca (TapaielibHble OCHOBAHUIO
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U TIPOXOSAIINE Yepe3 BEPIINHY), CEUCHHUS I1apa, METObI IOCTPOCHUS CEUYEHUM: METOT
CJIEI0OB, METOJ] BHYTPEHHETO MPOECKTUPOBAHUSI, METOJ IIEPEHOCA CEKYILEN TIIIOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npoctpancTBe. Onepanudu HajJ BEKTOpamMu. BEKTOpHOE YMHOKEHHUE
BEKTOpPOB. CBOMCTBAa BEKTOPHOTO YMHOXXEHUs. [IpsiMOyTOJiIbHAsi cuCTeMa KOOPJAWHAT B
npoctpancTBe. KoopaunaTtel BekTopa. Pasmoskenne BekTopa mo 6asucy. KoopauHaTtHo-
BEKTOPHBIM METOJI MPU PEUICHUU T€OMETPUIYECKUX 3a7ay.

/IBMKeHUs B IPOCTPAHCTBE

JIBmxenus npoctpancTa. OtodpakeHus. [[BrkeHus: u paBeHCcTBO duryp. Oo61me
CBOMCTBAa JBW)XCHWH. BuIpl JBWKEHUI: MNapajulelbHBIA TMEPEHOC, ILEHTpajlbHas
CUMMETpHUS, 3€pKajdbHas CHUMMETpPHs, IMOBOPOT BOKpyr mpsiMmou. I[IpeoOpazoBanus
nono6wus. [psmas u cdepa Diinepa.



3. IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE CPEJHETO
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON TMO3UIUMU OOYYAIOMIErocss Kak aKTUBHOTO WU
OTBETCTBEHHOTO YJIEHA POCCUHCKOr0O OOINECTBA, MPEACTABICHUE O MAaTEMAaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBJICHHM, MPOTICAYP TPaKIaHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHUE B3aUMOJCHCTBOBATh C COIMATbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U HA3HAUCHUEM,;

2) naTpUOTHYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh POCCHUMCKONW TpaKJaHCKOM WIACHTUYHOCTH, YBAXKECHHUS K
MPOIUIOMY W HACTOSIIIEMY POCCHUHCKOW MaTEMaTHKH, [EHHOCTHOE OTHOIICHHE K
JOCTUKEHUAM POCCHUICKMX MAaTEMATHKOB M POCCHICKOW MaTEMaTHYE€CKON IIKOJIBI,
MCIIOJIb30BAaHUE ATUX JOCTIXKEHUM B IPYTUX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HaHWE JIyXOBHBIX LIEHHOCTEH POCCUHCKOrO0 Hapoja, CHOPMUPOBAHHOCTH
HPAaBCTBEHHOI'O0 CO3HAHUS, STUYECKOTrO TOBEJECHHUS, CBS3aHHOTO C IPAKTHYECKUM
MIPUMEHEHUEM JOCTUKEHUN HAYKH U JEATEIbHOCTHIO YYEHOTO, OCO3HAHHUE JIMYHOIO
BKJIaJIa B MIOCTPOCHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYas JCTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PEIICHUN, PACCYKJEHUW, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acIleKTaM pa3jInuHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHKE:

c(hOpPMHUPOBAHHOCTh YMEHHSI MPUMEHSTh MaTEMAaTHYECKUE 3HAHUSI B MHTEpEcax
3I0pOBOTO W 0O€30MmacHoro oOpa3a »KW3HU, OTBETCTBEHHOE OTHOIIECHHUE K CBOEMY
3I0POBBIO  (37I0pOBOE MHUTaHWE, COAJAaHCHPOBAHHBIA PEXKUM 3aHATHUM H OTIbIXa,
peryisipHas pusnyeckas akTUBHOCTD), (PU3NYECKOE COBEPIIICHCTBOBAHUE MPU 3aHATUIX
CIIOPTUBHO-03/I0POBUTEIHLHOMN €SI TEILHOCTHIO;

6) TpynoBoe BocniMTaHue:

TOTOBHOCTh K TPYyJZly, OCO3HAHUE IIEHHOCTU TPYAOIIO0HS, HHTEPEC K Pa3InYHBIM
chepaMm TPOPECCHOHAIBHONW NIEATETLHOCTH, CBS3aHHBIM C MaTeMaTUKOW u e€
MPWIOKEHUSIMHA, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oynymiel mnpodeccun u
peaau30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IIJIaHbI, TOTOBHOCTH M CIIOCOOHOCTh K
MaTeMaTUYeCKOMY OOpa3OBaHUIO U CaMOOOpa30BaHUIO Ha MPOTSIKEHUHM BCEU >KU3HH,
FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTUYECKUX 3a/1ad MAaTEeMaTUYECKOU
HaIpaBJICHHOCTH;



7) 3Kk0JI0THYeCKOe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTH IKOJOTHIECKON KYJIbTYpbl, TOHUMAHHUE BJIUSHHS COIUATHLHO-
AKOHOMHMYECKUX TMPOIECCOB HAa COCTOSSHUE NPUPOJHOM U COIMAIBHOM Cpelbl,
OCO3HAaHME TIJI00AJILHOIO XapakTepa »JKOJOTMYECKUX IpoOJjieM, OpHEeHTaIlus Ha
NPUMEHCHHE MaTeMAaTHYCCKUX 3HAHWUU I pelIeHUs 3ajad B 00JacTH OKpY’Karolen
cpedbl, TUIAHUPOBAHUE TIOCTYNKOB M OILEHKH HMX BO3MOXHBIX MOCIEICTBUN st
OKPYXaroUen Cpepl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKW U OOIICCTBEHHOM MPAKTHUKH, TOHUMAHHE MAaTEeMAaTHYECKON HAyKH Kak
chepsl YeIIOBEUECKON NEITEIILHOCTH, ATAMOB €€ Pa3BUTHS U 3HAYUMOCTH VIS PA3BUTHS
IUBWIN3ALNY, OBJIAJCHUE S3bIKOM MAaTEMaTHUKW M MaTEMAaTHYECKOW KYyJIbTYpOH Kak
CPEJACTBOM  MO3HAHUSA  MHpPA, TOTOBHOCTh  OCYIIECTBJISITH  NPOEKTHYIO M
HCCJICIOBATENIbCKYIO AEATECIBHOCTh UHANBUAYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble jiornyeckue JaeiicTBUA:

BBISIBIISITE W XapaKTepHU30BaTh CYIIECTBEHHbIC IMPU3HAKKH MaTEeMaTHYECKUX
00BEKTOB, TOHSATUHN, OTHOIICHUM MEXy MOHATHSIMHU, (POPMYJIMPOBATH OMPEICICHUS
MOHSTUHN, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(UKAIIMU, OCHOBAHUS JJIS
000011IeHHS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAIM3A;

BOCIIPHHUMATh, JOPMYITHPOBATH U MIPE0OPA30BHIBATH CYKICHHS: YTBEPAUTEIIHHBIC
Y OTpUIIaTeIbHBIC, CIUHUYHBIC, YACTHBIC U 00IIIME, YCIOBHBIC,

BBISIBIISITh MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHUBOPEUHUS B
dakTax, JaHHBIX, HAONIONCHUSIX W YTBEPKICHUAX, TpeaIaratb KPUTCPUU IS
BBIIBJICHUS] 3aKOHOMEPHOCTEN U IMTPOTUBOPEUHIL;

JenaTh BBIBOABI C HWCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JSAYKTHUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

IIPOBOJUTH CaMOCTOSITENIbHO J0Ka3aTeIhCTBA MATEMATHUYECKUX YTBEPKICHHM
(npsiMBIE W OT TIPOTUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, NMPHBOJUTH MPUMEPHI H
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYK/ICHUS U BBIBOJBI;

BBIOMpATH CIIOCO0 perieHust yaeOHOM 3amauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
perieHus, BHIOMPAaTh HAauOOJee MOIXOANINN ¢ YIETOM CaMOCTOSITEIBHO BBIIETICHHBIX
KPUTEPUEB).

Ba3oBble ucciaenoBareabcKkue 1eHCTBUA:

UCIIOJIB30BaTh BONPOCHI KaK HCCICIOBATCIbCKUNA WHCTPYMEHT TO3HAHUS,
(bopMyIUpPOBaTh BOMPOCHI, (PUKCUPYIOIINE MPOTHBOPEUYHE, MPOOJIeMy, YCTaHABIIUBATH



UCKOMOE U JaHHO€, (OpPMHUPOBATH THUIOTE3y, APTYMEHTHPOBATH CBOIO MO3HUIIUIO,
MHEHUE;

IIPOBOJIUTH CAMOCTOSITEJILHO CIUIAHUPOBAHHBIA 3KCIEPUMEHT, MCCIEAOBAHHE 1O
YCTAHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4YeCKOTO OObeKTa, SIBJICHHS, IHpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXITy 00bEeKTaMU, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSTENIbHO (OpMyIMpOBaTh OOOOIIEHWST W BHIBOABI IO pPE3yJIbTaTaMm
MIPOBENEHHOIO HAOJIOEHHUSA, UCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
PE3yhTATOB, BHIBOJOB M 000OIIECHNIA;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTUE IMIPOILECCA, a TAKKE BBIIBUIATh
IPEATNOJIOAKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSAX.

Pabora ¢ nuHpopmanueii:

BBISIBJIATH JeUUUTH WH(OPMALMK, AAHHBIX, HEOOXOIAMMBIX [JIsi OTBETa Ha
BOIIPOC U JUISl pELIEHUS 3a/1a4U;

BbIOMpaTh WHGOPMAIIMI0O U3 HCTOYHUKOB pPA3IMYHBIX THIIOB, aHAJIU3WPOBATh,
CUCTEMATU3UPOBATh U WHTEPNPETUPOBATH MH(POPMAIMIO PA3IMUYHBIX BHJIOB U (HOpM
MIPE/ICTABJICHHUS;

CTPYKTYPUpPOBAaTh HMH(POpPMALIMIO, MPEACTaBIATh €€ B Pa3NIMYHBIX (QopMax,
WJUTIOCTPUPOBATH Tpauueck;

OLICHMBATh HAAEKHOCTh MHPOPMAIMKU 1O CaMOCTOSITENIBHO C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJbHbIE y4eOHbIe el cTBUS

OO0menne:

BOCIIPHHUMATh U (HOPMYJIUPOBATh CYXJIEHHUS B COOTBETCTBHHM C YCIOBUSIMH H
IeJasIMU OOIIEHHs, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO X0y PEIICHUS 3a/1auyd, KOMMEHTHUPOBATh
MOJIyYEHHBI PE3yJIbTAaT;

B XOJe OOCYXJEHUs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXIaeMOU TEMBI,
MpoOJIEMBI, PEIIaeMON 3aJlayu, BHICKA3BIBATh WJICH, HAIICIICHHBIC HAa TMOWCK pEIICHUS,
COTIOCTaBIIATh CBOM CYXKICHUS C CYXACHUSIMH JPYTUX YYaCTHUKOB JHUayora,
oOHapy>XHUBaTh Pa3Inuue U CXOJACTBO IMO3UIINMA, B KOPPEKTHOU PopMme hOopMyIupOoBaThH
pa3HOIJIacHsl, CBOU BO3PAKEHUS;

NPEICTABIIATh PE3yIbTaThl PEIICHHUS 3a7a4d, SKCICPUMEHTa, WCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIPHO BBHIOMPATh (OpMaT BBICTYIUICHUS C YYETOM 3aaad
MPE3CHTAIMHA U OCOOEHHOCTEH ayIUTOPHH.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:
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COCTaBJIAITh IIJIaH, AJITOPUTM PEIIECHUs 3aJaud, BBIOMpATh CIOCOO pEIIECHUs ¢
y4€TOM HMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yu€TOM HOBOI HH(OpMALIHH.

CaMOKOHTPOJIb, IMOLHOHAJIBHBIN HHTEJICKT:

BJa/IETh HABBIKAMM IO3HABATEJIbHOM peQIIEKCHMM KaK OCO3HAHMS COBEpLIAEMBIX
JNEUCTBUA M MBICIHUTENBHBIX IPOLIECCOB, MX PE3YyJIbTaTOB, BIAAETh CIOCO0aMU
CaMONPOBEPKH, CAMOKOHTPOJI Mpollecca M pe3yjbTaTa pPEIICHHS MaTeMaTH4eCKOU
3a/1auu;

OPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIPM DPEIICHUH 3aJayH,
BHOCHTb KOPPEKTUBBI B JEIATEIBHOCTb Ha OCHOBE HOBBIX OOCTOATEIBbCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa LEIH U YCIOBUAM, OOBSCHATH HPUYUHBI
JOCTHKEHMSI WM HEJIOCTWKEHUS Ppe3yibTaTOB JACSITENbHOCTH, HAXOAWUTh OIIUOKY,
JaBaTh OLEHKY NMPUOOPETEHHOMY OIIBITY.

CoBMecTHast 1eATEIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM W WHIAUBUIYAJIbHON
paboThl MpU pElIeHHH Y4eOHBIX 3a7ay, MPUHUMATh L€Ib COBMECTHOU AESTEIBHOCTH,
IUIAHUPOBAaTh OpPraHU3allMI0 COBMECTHOM pabOThl, paclpeneisTh BHIAbI padoT,
JOTOBapUBaThCs, OOCYXJaTh MpPOLECC M pe3yiapTaT padoThl, 00001aTh MHEHHUS
HECKOJIBKMX JIFOICH;

y4acTBOBaTh B TIPYNNOBBIX (opmax padoTel (0OCYy)IeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» M HHBIE), BBIIOJIHATh CBOK YacTh pabOThl U KOOPJIMHUPOBATH
CBOM JEHCTBHA C APYTMMH WICHAMH KOMaH[bl, OLICHUBATh Ka4E€CTBO CBOETO BKJIAJA B
OOUIMH MPOIYKT MO KPUTEPUSAM, CPOPMYIUPOBAHHBIM YUACTHUKAMH B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOygaromuiicss Hay4uTCS:

e CBOOOJHO ONEPHPOBATH OCHOBHBIMHU MOHATHSIMHU CTEPEOMETPUHU TIPU PEIICHUH
3a/1ay ¥ MPOBEJICHUN MAaTEMaTUYECKUX PACCYKIACHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUM M CJCACTBUS M3 HUX MPU PEIICHUU
TCOMETPUYECKUX 3a]1aY;

e KJIacCCHU(UIIMPOBATh B3aMMHOE PpACIIONIOKEHHUE TIPAMBIX B TPOCTPAHCTRBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRBE;

e CBOOOJHO OTEPUPOBATH MOHITHSIMH, CBI3AHHBIMU C YTJIaMHU B MPOCTPAHCTBE:
MEXy MPSMBIMHU B TIPOCTPAHCTBE, MEXKIY MPSMOM U TIIOCKOCTHIO;

e CcBOOOJHO OTIEPHPOBATH MOHATUSIMH, CBSI3aHHBIMH C MHOTOTPaHHUKAMH,

e CBOOOJHO pacmo3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (TIpH3Ma,
nipamMua, MPsSMOYTOBHBIN Mapauiesenunes, Kyo0);
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KJaccuuIpoBaTh MHOT'OTPaHHUKH, BbIOMpas OCHOBaHUS TS
Kiaccuukanuu;

CBOOOJHO  OMEpPUPOBATh  TOHATHSIMH,  CBS3aHHBIMH C  CEUCHHUEM
MHOT'OI'PaHHUKOB IIOCKOCTHIO;

BBINIOJIHATD IApAJUICIBHOE, LIEHTPAJIbHOE U OPTOrOHAJIBHOE IMPOCKTUPOBAHUE
¢Gburyp Ha TUIOCKOCTh, BHITIONHATH N300paKeHHs (GUTYP HA TUIOCKOCTH;

CTPOUTH CEYEHHUS MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUI
CBEpXY, COOKY, CHU3Y;

BBIYMCIIATH IUIONIAIA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, NMUpamuia),
T€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HOPMYT;

CBOOOIHO OTIEPUPOBATH MOHATUSIMH: CAMMETPHS B MPOCTPAHCTBE, IIEHTP, OCh U
IJIOCKOCTh CUMMETPUH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUU (DUTYPHI;
CBOOOJTHO  OMEPUPOBATH TMOHSATUSMU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAUHATaM B IIPOCTPAHCTBE;

BBINOJIHATH JICUCTBUS HAJl BEKTOPAMU;

pelmare 3aJadd  Ha  JIOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUHW U
HAaXOXKJICHUE TEOMETPUUYECKUX BEIUYUH, IPUMEHS U3BECTHBIE METOABI IIPU
pELICHUH MaTeMaTUYeCKUX 3a7ay MOBBIIMIEHHOTO M  BBICOKOIO YPOBHA
CJIO)KHOCTH,;

MPUMEHATh  NPOCTEUIINE  MOPOTrPaMMHBIE  CPEIACTBA W DJIEKTPOHHO-
KOMMYHUKAIMOHHBIE CUCTEMBI IIPUA PEIIEHUN CTEPEOMETPUUYECKUX 3a/1aY;
U3BJICKaTh, TMPEOOpa3OBBIBATH M  WHTEPHPETUPOBATH HMHPOPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YyepTexkax
U PUCYHKAaX;

NPUMEHSATH IOJIYYEHHBIE 3HAHUS Ha IPAKTUKE: CPABHUBATHL U AHAIM3UPOBATH
peajbHbIe CUTYyalluW, NPUMEHATH W3YYEHHBIE MOHATHSA B IIPOLIECCE MOUCKA
pelIeHUsT MaTeMaThudecku CGHOPMYIUPOBAHHONW MPOOJIEMbI, MOJAEINPOBAThH
peajbHbIE CUTYaAllUU HA S3bIKE T€OMETPUM, UCCIIEA0BATH ITOCTPOCHHBIE MOJECIU
C HCIOJB30BAaHUEM T€OMETPUUECKUX TOHATUM M TEOopeM, arrapara ajireophl,
pelmaTrh MPaKTUYECKUE 3aJaud, CBA3AHHBIC C HAXOXKJIECHUEM T€OMETPUYECKUX
BEJINYMH;

UMETh TIPEJCTaBICHUS OO0 OCHOBHBIX JTalmax pa3BUTUS TEOMETPHH Kak
COCTaBHOM yacTu (PyHIaMEeHTa Pa3BUTHUS TEXHOJIOTHH.

K xonmy 11 kaacca oOygaromuiicss HayqUTCs:

CBOOOJHO OTEPHUPOBATh IMOHATHSIMH, CBSI3aHHBIMH C IWJIHHIPUYICCKOM,
KOHUYECKON U C(HEepUIECKON MOBEPXHOCTIMH, OOBSICHATH CITOCOOBI MOTYUYEHUS;
OTICPUPOBATh IMOHITHUSMH, CBS3aHHBIMH C TEJIAMH BpAIICHHS: IHIHHIAPOM,
KOHYCOM, c(hepolt U mapom;
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pacrio3HaBaTh Tejia BpalieHus (IUIMHIp, KOHYC, cepa u map) U oObICHATH
CIIOCOOBI TMTOTYYEHUS TE BPAIICHUS,

KJIaCCU(PUITMPOBATH B3aUMHOE PACIIOIOKEHNE C(HEePhl U MIIOCKOCTH;

BBIYKCIIATh BEJIMUMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpallleHUs], 00BEMBI
U TUIOLIAN TIOBEPXHOCTEM MHOTOTPAHHUKOB U TE€J BPAIlEHUsI, TEOMETPUYECKHUX
TeJ ¢ IpUMEeHeHueM (hopMy;

CBOOOJHO OIEPUPOBATH TMOHSATHUSMH, CBS3aHHBIMH C KOMOWHAIMSIMH Tell
BpalieHUs] W MHOTOTPAHHUKOB: MHOTOTPAaHHHWK, BIHCAHHBIA B cdepy u
ONMHCaHHBIA OKOJO cdephl, chepa, BNHUCAHHAST B MHOTOIPAHHUK WA TEJIO
BpaICHUS;

BBIYHMCIIATh COOTHOIICHHUS MEXIy IUIOMIAASIMU TOBEPXHOCTEH W 00BEMaMm
IMOJOOHBIX TEII,

U300pakaTh M3y4yaeMble (UTYPHI, BBINOIHATH (BRIHOCHBIE) TUIOCKUE YEPTEXKU
U3 PUCYHKOB IMPOCTHIX O0BEMHBIX (pUTyp: BUA CBEpXY, COOKY, CHU3Y, CTPOUTH
CEUCHHUS TeJl BpaICHUS;

W3BJICKaTh, WMHTEPIPETUPOBATH W  MPeoOpa3oBbIBaTh HMHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKHUX (DUTYypax, MPEACTaBICHHYIO Ha YepTEkKax
U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSTH OTIepaIiii Ha/l BEKTOPAMH,

3a/1aBaTh TNIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOPIMHAT;

peraTh TeOMETPUUYECKUAE 3aJa4i Ha BBIYMCIICHHE YTJIOB MEXAY NPSIMBIMH U
TUIOCKOCTSIMH, BBIYUCIICHUE PACCTOSTHUN OT TOYKU JIO TUIOCKOCTH, B IIEJIOM, Ha
IpUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;

CBOOOJHO  OTNEPHUPOBATH TOHATHSIMH, CBS3aHHBIMH C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHUI;

BBITIOJIHATh ~ M300pPaXEHHS MHOTOTPAHHUKOB M TeNl  BpallleHWs MpuU
napajjieIbHOM TIEPEHOCE, IEHTPATbHOM CUMMETPHUH, 3€PKAIbHON CUMMETPUH,
IIPY IIOBOPOTE BOKPYT MPSIMOM, MPeoOpa3oBaHus 0100US;

CTPOUTh CEYCHHS] MHOTOTPAHHMKOB W T BpaIlCHUSA: CCUCHHS IUIUHAPA
(mapajuienbHO U MEPHEHAUKYISIPHO OCH), CEUYeHHUs KOHyca (TmapajuiesibHbIe
OCHOBAHHIO U MPOXOIAIIUE YepPe3 BEPIINHY ), CEUCHUS 1apa;

WCIIOJIB30BaTh METOJABI TMOCTPOCHHSI CEUYCHHM: METOH  CIE0B, METO]
BHYTPEHHETO MPOSKTHPOBAHHUS, METOJI IIEPEHOCA CEKYIIIEH ITOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYCCKHUE YTBEPIKICHHUS,

PUMEHSATh TeOMETpUUYECKHe (aKThl JUIsl PEIICHHUS CTEPEOMETPUYCCKUX 3ajad,
MPEANOIATaONINX HECKOJBKO IIaroB PEIIeHUs, €CIIM YCJIOBHUS TPUMEHCHUS
3a/1aHbI B IBHOW U HESIBHOM (hopme;

pemarh 3aJadyd  Ha JIOKAa3aTeIbCTBO MATEMAaTHYECKMX OTHOIICHHH U
HAXO0XKJICHUE TEOMETPUUECCKUX BEIITMYUNH;
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OPUMEHSTh MNPOrpaMMHBIE CpPEACTBA U JJIEKTPOHHO-KOMMYHHUKAIIUOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1a4;

MPUMEHSATDH MOJYYEHHbIE 3HAHUS Ha MPAKTHKE: CPaBHUBATh, aHAJIU3UPOBATh U
OLICHUBATh peajbHbIE CUTYallMHM, TPUMEHSITh U3yYEHHBIC TMOHSTHUS, TEOPEMBI,
CBOMCTBa B Mpollecce MOUCKA PEIIEHUsT MaTeMaTH4ecKu chOpMYIUpOBaHHON
npoOJEMbl, MOJEIUPOBAaTh pEalbHbIE CHUTYallUM Ha S3bIKE TI€OMETPHH,
UCCJIEI0BAaTh IOCTPOEHHBIE MOJIETM C HCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATHA W TEOopeM, ammapata anreOpbl, pemarh MpaKTHYECKHue 3ajaud,
CBSI3aHHBIEC C HAXOXKJICHUEM F€OMETPUUYECKUX BEJIMYHH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX OJTalax pa3BUTHS TEOMETPUU Kak
COCTaBHOM 4acTH (pyHIaMEHTA Pa3BUTHUS TEXHOJIOTHIA.
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4. TEMATHYECKOE INTAHUPOBAHUE

10 KJTIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaunmenoBanmue
(undposbie)
n/ pa3jiejioB U TeM Bcer Konrpoubnsl  IIpakruyecku
oOpa3oBaTe/ibHbIE
1| NMporpamMmbl 0 e padoThl e padoThbl
pecypcsl
bu6mmoreka [IOK
1 Baenenue B 23 1 https://m.edsoo.ru/7f41a3
CTEPEOMETPHIO 02
B3anmHuoe bubmuoreka [JOK
pacroJIoKeHne https://m.edsoo.ru/7f41a3
2 6 1 02
IpSIMBIX B 02
MIPOCTPAHCTBE
[TapamiensHOCTH bubnuorexa [JOK
3 MPSIMBIX U 3 https://m.edsoo.ru/7f41a3
IJIOCKOCTEN B 02
MIPOCTPAHCTBE
[lepnennukynsipHoc bubnnorexa [HJOK
Tb MPSMBIX U https://m.edsoo.ru/7f41a3
4 . 25 02
TUTOCKOCTEH B 02
MIPOCTPAHCTBE
bu6mmoreka [IOK
5 VIIIBI M pacCTOSHUSA 16 1 gtztps://m.edsoo.ru/7f41a3
bu6mmoreka [JOK
6 MHOTOTPaHHUKH 7 1 gtzms://m.edsoo.ru/7f41a3
bu6mmoreka [JOK
7 Bexropel B 12 https://m.edsoo.ru/7f41a3
MIPOCTPAHCTBE 02
[ToBTOpEHwMe, bubnnorexka [JOK
000011eHNE U https://m.edsoo.ru/7f41a3
8 5 2 02
CUCTEeMAaTH3aIIH 02
3HAHUU
OBIIEE KOJIMYECTBO
YACOBIIO 102 6 0
I[MPOT'PAMME
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https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
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https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

11 KITACC

N HaumenoBann KoumnuecTBo 4yacoB JJIeKTPOHHbIE
" epa3iesioB H (uudpoBbie)
n/ Becer  Konrpoabun = Ilpakruyeckun
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThI e padoThlI
NMPOrpaMMblI pecypchl
bub6nmoreka [IOK
AHaIITHYeCKAs 15 1 https://m.edsoo.ru/7f41a30
TCoOMETpUA 2
[ToBTOpeHwme, bubnunorexa LIOK
00001IcHIE 1 15 1 https://m.edso0o.ru/7f41a30
CHCTEMATU3ALU 2
sl 3HAHUM
) bubnunoreka LIOK
O6néMm 17 1 https://m.edsoo.ru/7f41a30
MHOTOTpaHHHKA 2
bubnuoreka [IOK
Tena BpammenHus 24 1 gttps://m.edsoo.ru/7f41a30
[Tnomraau bubmuorexa [JOK
IIOBEPXHOCTHU U 9 1 https://m.edsoo.ru/7f41a30
00BEMEI 2
KPYIVIBIX TEJ
bu6nmorexa LIOK
JIBMOKEHHST 5 1 gttps://m.edsoo.ru/7f41a30
[ToBTOpEHwMe, bubmmnorexka HOK
o0o01Ienne u 17 ) https://m.edsoo.ru/7f41a30
cucTeMaTu3anu 2
sI 3BHaHUM
OBIIIEE
KOJIMYECTBO
102
YACOBIIO 0 8 0
ITPOI'PAMME
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Hporymypoano,
IIPOLIHYPOBAHO,3aKPEIUICHO NeYaThIO.
Crpanun 16 a/iarh)

Jlupextop «COII ¢c. CunenbKue»
Mnpraex A.C../
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