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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yuebHoro kypca «I'eoMeTpus» yriayOoiI€HHOTO YPOBHS I 00Y4aIOLIIXCS
10 — 11 xiaccoB pa3pabortaHa Ha ocHOBe DelepalibHOrO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO
CTaHIapTa cpenHero odmiero oopasoBanus, denepabHON paboyeii MPorpaMMbl CpEAHETO OO0IIEro
oOpazoBanusi «I'eomeTpusi», ¢ yu€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMH, MPEIbABISEMBIX K
MaTeMaTu4ecKkoMy 00pa3oBaHHUIO, U TPAIUIIMN POCCHICKOTO 00pa3oBanus. Peaau3anus mporpaMmmsl
OGCCHG‘IHB&CT OBJIAICHUC KIITFOYCBbIMU KOMIICTCHIIMAMU, COCTAaBJIAOIINMHU OCHOBY  IJid
CaMOpa3BUTUA W HCIPCPBIBHOT'O O6pa30BaHI/I$I, IICJIOCTHOCTH 06HICKy.]II)TypHOl"O, JIMYHOCTHOT'O "
IO3HABATCJIBbHOI'O PA3BUTHA JIMYHOCTH 06yqa101111/1xcs[.

I'eometpus siBisieTcss OAHUM U3 0Aa30BBIX KYpCOB Ha YPOBHE CpeAHEro oluiero oopazoBaHus,
TaK Kak 00ecreynBaeT BO3MOKHOCTb N3YU€HUs AUCLUHUIIIIMH €CTECTBEHHO-HAyYHOU HallpaBJI€HHOCTH
U TNpeJIMETOB T'yMaHUTapHOro LuKiIa. [loCKoNbKy JlorMueckoe MebIIIeHHE, (OopMHUpyeMoe IpU
U3YYEHUU OOYyYaloIMMHUCA MOHSATHUIHBIX OCHOB TIE€OMETpPUH, MPU J0Ka3aTeIbCTBE TEOpEM U
IIOCTPOCHUH LIETIOYKN JIOTUYECKUX YTBEPKIACHUM IIPU PEIIECHWN I'€OMETPUYECKHX 3a]ad, YMEHUeE
BBIJIBUTAaTh M ONpPOBEpPraTh TUIIOTE3bl HEMOCPEICTBEHHO MCHOJIB3YIOTCS IPU PELIEHUH 3ajad
€CTECTBEHHO-HAYYHOI'O LIUKJIA, B YACTHOCTU (U3NYECKHUX 3a]1au.

Ienp ocBoeHust mporpammsl yueOHOro kypca «I'eomerpus» Ha yriayON€HHOM YpOBHE —
pa3BUTHE WHIUBHIYATbHBIX CHOCOOHOCTEH OOydJaromuxcsi MpH W3YYEHUH TEOMETPHH, Kak
cocTaBlsifOLel mpeaMeTHON obmactu «Marematuka U uH(poOpMaTuka» uepe3 obecrneueHue
BO3MOHOCTH MPUOOpETeHUs] U MCHOJIb30BaHUS Oojiee TIyOOKMX T'€OMETPHUYECKUX 3HAaHUU U
NEeUCTBUH, CHEeUU(PUUHBIX TEOMETPUM, M HEOOXOIUMBIX [UIf YCIEIIHOTO HpO(ecCHOHAIBHOTO
00pa30BaHus, CBA3aHHOIO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[IpropuTeTHBIMU 3aJjauaMy Kypca TeOMEeTpUr Ha YriIyOJE€HHOM YpOBHE, pacIIMPSIONIUMU U
YCUJIMBAIOIIUMHU Kypc 6a30BOT0 YpOBHS, SBIISIOTCS:

paciiupeHue MpeacTaBlIeHUuss O TeOMETPUH KaK 4YacTh MUPOBOM KYJIbTYpPhl U (POPMUPOBAHUE
OCO3HAHHS B3aMMOCBSI3M T€OMETPUH C OKPYKAIOIIIUM MHUPOM;

(dbopMupoBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (HUIrypax Kak O BaXKHEHIINX
MaTeMaTHYEeCKUX MOJIENIX, MO3BOJISIOIIUX OMUCHIBATh M M3y4aTh Pa3HbIC SBJICHUS OKPY>KAIOLIETO
MUpa, 3HaHHE MOHITUIHOTO anmapaTta 1o pasaeny «CtepeoMeTpusd» y4eOHOTO Kypca T€OMETpHUH;

q)OpMI/IpOBaHI/IC YMCHHA BJIAZICTh OCHOBHBIMU NOHATUSAMU O IIPOCTPAHCTBCHHBIX (bHpraX Hn ux
OCHOBHBIMH CBOﬁCTBaMH, 3HAHUEC TCOPEM, (I)OpMy.]'I U YMCHHUC UX INPUMCHATb, YMCHUA NOKAa3bIBATH
TCOPCMbI 1 HAXOJUTHb HCCTAHAAPTHBIC CII0COOBI pelicHus 3a/1a4;

q)OpMI/IpOBaHI/IC YMCHHA pPACIIO3HABATh Ha 4YCPTCiKAX, MOACIIX U B PCAJIbHOM MHUPC
MHOI'OI'paHHUKHU U TCJIa BpalllCHHUA, KOHCTPYHUPOBATb I'COMCTPHUUCCKUC MOICIIN;

(bopMupoBaHME TOHUMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO TIOCTPOCHUS MaTeMaTHYECKHX
TeopHii, GopMUpPOBaHNE MOHUMAHUS POJIM AKCHOMATHKH TPH MTPOBEJCHUN PACCYKICHU;

(I)OpMI/IpOBaHI/IC YMCHHA BJIAJICTh MCTOAAMHU NOKA3ATCIILCTB U AJITOPUTMOB PCHICHHA, YMCHUA
HUX NPpUMCHATH, IMPOBOAUTH MNOKA3aTCIbHBIC PACCYXKICHUA B XOAC PCHICHUS CTCPCOMCTPHUYCCKUX
3aa4 U 3a/1a4 C NPAKTUYICCKUM COJCPIKAHUCM, (bOpMPIpOBaHI/Ie IMMPEACTABJICHHUA O HCOGXOI[I/IMOCTI/I



JI0Ka3aTeJIbCTB IPpU OOOCHOBAHMM MATEMAaTHUYECKUX YTBEPKIACHUM U pOJIM aKCUOMATUKU B
IIPOBEJICHUH JI€JyKTUBHBIX PaCcCYKICHUN;

pa3BUTHE U COBEPLICHCTBOBAHME MHTEJUIEKTyaJIbHBIX M TBOPYECKHX CHOCOOHOCTEN
oOyJaromuxcsi, I03HABAaTEIbHONW AaKTHBHOCTH, HCCIEIOBATEIIbCKUX YMEHHH, KPUTUYHOCTHU
MBIIUICHHS], HTHTEPECa K U3y4EHUIO T€OMETPUH;

dbopmupoBaHre (PYHKIMOHATHHOW T'PAMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHM: yMEHUS
pacro3HaBaTh MPOSBICHUS] T€OMETPUUECKUX MOHITUM, 0OBEKTOB U 3aKOHOMEPHOCTEH B PeaIbHBIX
KU3HEHHBIX CUTYAIUsX U MPH U3YYCHUU JIPYTUX YUEOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN
Y 3aKOHOMEPHOCTEMN, MOJICIMPOBAHMS PEATIbHBIX CUTYALlUM, UCCIECOBAHUS MOCTPOECHHBIX MOJIETIEH,
WHTEPNPETAUHU TOJTYYEHHBIX PE3YIIbTATOB.

OCHOBHBIMHU COJIEpXKaTEJIbHBIMU JUHUSIMU ydeOHoro kypca «l'eomerpusi» B 10-11 kmaccax
aBisitores: «lIpsiMple M IIIOCKOCTH B IIpOCTpaHCTBe», «MHoOrorpanHukm», «Tema BpameHus»,
«BekTopel 1 KOOPAMHATHI B IPOCTPAHCTBEY, «/IBHIKEHHS B IPOCTPAHCTBEY.

ChopmymnupoBanHoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH MOHATHUIMUY,
peneBaHTHBIMU T€OMETPHUH Ha YIIIyOJIEHHOM ypoBHE 0OyueHus B 10—11 kimaccax, OTHOCUTCS KO BCEM
coJiepKaTeIbHBIM JIMHUAM y4eOHOTO Kypca, a popMHUpOBaHUE JOTHYECKUX YMEHUHN pacipenesieTcs
HE TOJBKO IO COJEP)KATEIbHBIM JIMHUSAM, HO U MO rojgam oOyuenus. Conepikanue oOpa3oBaHus,
COOTBETCTBYIOIlEE MPEAMETHBIM pe3ylnbTrataM ocBoeHusi denepanbHoil pabouel Hporpammbl,
pacrnpenenéHHbIM M0 rojiaM OO0y4eHMsI, CTPYKTypUPOBAHO TaKHUM 00pazoM, 4YTOObl KO BCEM
OCHOBHBIM, TNPUHIUINHAIBHBIM BOIlpocaM oOyuaroniyecs: oOpamaiuch HEOAHOKpPATHO. ITO
M03BOJISIET OPTraHU30BaTh OBJIAJICHUE T€OMETPUUYECKUMHU MOHATHSAMH U HaBBIKaMU MOCIIEI0BATEIBHO
U TOCTYyNaTeNlbHO, C COOMIO/IEHNEM TpHUHIMIA MPEEMCTBEHHOCTH, @ HOBBIE 3HAHMS BKJIIOYATh B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX TMPEACTABICHUN OOYUYaIOIMMUXCs, PACIIUpss W yrayomss eé,
00pasyst MPOYHbIE MHOKECTBEHHBIE CBA3H.

[lepexon k U3y4EHHIO T€OMETPUU HA YIIyOIEHHOM YPOBHE MO3BOJISIET:

co3gatb ycinoBus s auddepennmanuu  oOydeHHs, TOCTPOCHUS HHIUBUAYaTIbHBIX
00pa3oBaTeNIbHBIX MPOrpaMM, 0OECIeUUTh YrIIyONEHHOE U3YYeHHE MCOMETPHUH KaK COCTaBJISIOIIEH
yueOHoro npeaMera «MaTemaThka,

MOJITOTOBUTh OOYYAIOMIMXCS K TMPOJOJDKCHUIO H3YYEHHUS MATeMaTHKU ¢ Y4€TOM BBIOOpa
Oyaymedt mnpodeccuu, obecrieunBas MPEEMCTBEHHOCTh MEXKIY OOMIMM W TPOQeCcCHOHATHHBIM
o0pazoBaHHUEM.

®OPMBbI YYETA PABOYEN ITPOI'PAMMbI BOCITUTAHU S

BocnurartenbHbli TOTESHIMAT MTPeaMeTa «Anredpay peanusyeTcs depes:

—yCTaHABJIMBAHUE JOBEPHUTCIBHBIX OTHOIICHUH MEXAY Y4YHUTEIeM H OO0YyYarOU[MMHCS,
CIOCOOCTBYIOIIMX TO3UTUBHOMY BOCIIPUSITHIO YYAIIIUMUCS TPEOOBAHUI U IPOCHO YIUTEIIS;

—IMPUBJICYCHUE BHUMAHUS yYalIuXcs K 00CYXJIaeMO# Ha ypoke WH(POpMAIIMU, aKTHBH3AIUN
M03HABATEIBHOM JICATETLHOCTH YUaIIUXCS,

—noOyX/IeHUEe Yy4alluxcs CcoONoJaTh Ha YpOKe HOPMBI y4eOHOW AMCHMUILIUHBI U
CaMOOpraHU3alINu;

—MOJIeP>KUBaHKUE B KOJUIEKTUBE YUalUXCs JPYKETI00HYI0, IETOBYIO0 OOCTAaHOBKY;

—CO3/1aHHe YCIOBHMH MJIi CAaMOCTOSITENIBHOTO TOHWCKa, OTOOpa, OLEeHKH UHPOpMaAIuU
yUYaIIUMHUCS, UCTIONB3YS Pa3HOOOpa3HbIe HCTOYHHKH;

—(opMupoBaHue y 00yUdaronuxcs KyJabTyphl 3I0pOBOTO U 0€30TacHOTO 00pasa KU3HH;

—(popMUpOBaHKE YKOJIOTUYECKOU KYJIBTYPHI IOBEICHUS;
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—HMHUIMMPOBAHUE U TOJICPIKKA HCCIICAOBATEIBCKOM JICSTEIBHOCTH 00YJAIONIMXCS B PAMKax
peaim3aliluin HMMHU HWHAWUBUAYAJIBHBIX W TPYIIOBBIX HCCICAOBATCIBCKUX IIPOCKTOB, 4YTO AacCT
00y4YaroImuMCsi BO3MOXKHOCTh MPHOOPECTH HABBIK CaMOCTOSITEIBHOTO PEIICHHs TEOPETHUECKON
npo0OsieMbl, HAaBBIK T'€HEPUPOBAHUS M O(GOPMIICHHS COOCTBEHHBIX WJCH, HABBIK YBAKHTEIHHOTO
OTHOWICHHWSI K YYXHM HAesIM, OQOpPMIEHHBIM B paboTax Jpyrux HcCCIe0oBaTeNe, HaBBIK
MyOJIMYHOTO BBICTYIUICHUS TEpel ayAuTOpUeH, apryMEHTHPOBAHHUS M OTCTAWBAaHUS CBOCH TOUKU
3peHUs

—pa3psbKeHUE HANpsHKEHHOW OOCTAaHOBKM B KJIAcce; MPUBJICUCHHWE BHUMAHHS YYalIUXCS K
oOcyxaemMoii Ha ypoke HH(OpMaIuH;

—CO3/IaHME YCIIOBHM ISl Pa3BUTUS TBOPYECTBA M HCCIICAOBATEIBCKOW JCATCIBHOCTH
oOyJaronuxcs;

—HMHUOWUHUPOBAHUC YYAIIUXCSA K O6CY)K)I€HI/IIO, BBICKA3bIBAHHUIO CBOCT'0 MHCHUA, BI)Ipa6OTKe
CBOEr0 OTHOIICHUS 110 MOBOJIY, MOJIy4aeMOii Ha YPOKE COIMAIbHO 3HAYMMON HH(OPMAITUH.

Ha u3yuenue yueGHOTro Kypca «l'eomerpusi» Ha yriayonéHHOM ypoBHe oTBoauTcs 204 yaca: B
10 xiracce — 102 gaca (3 gaca B Henenio), B 11 kmacce — 102 ygaca (3 yaca B HEZIEIIO).

COJAEPKAHUE OBYUEHUSA
10 KJIACC
IIpsiMble U MI0CKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHSATHS CTEpeOMETpPHH. TouKa, IpsiMasi, TNIOCKOCTh, TTpocTpaHcTBO. [loHsTHe 00
aKCHOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3aumHoe pacroiokeHue MpsIMBIX B MPOCTPAHCTBE: IEpEeCcEKarolluecs, MapajljiesibHble U
cKpeluBaomuecs npsmeie. [Ipu3Haku ckpemuBaromuxcsi OpsMbix. [lapannenbHOCTh MPSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: NapajuleibHble NpsSMbIE B MPOCTPAHCTBE, MAapaUICIbHOCTh TPEX
MPSIMBIX, NMAPAIJICIIBHOCTD NMPSAMON U mockocTu. [lapanenbHoe U eHTpadIbHOE MPOSKTUPOBAHNUE,
nzobpaxenue ¢puryp. OCHOBHBIE CBOWMCTBA MapalIeNIbHOTO MpoeKkTupoBanus. M3o0paxkenue duryp
B MapajUlesIbHOM MPOEKIHH. YTIbl C COHANpPaBICHHBIMU CTOPOHAMHU, YIOJ MEXKIY MPSMBIMU B
npoctpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: MapalljieNibHbIe MI0CKOCTH, CBOMCTBA MapayiebHbIX
wiockoctel. [Ipocreiinne mpocTpaHCTBEHHbIE (PUTYPBI HA TIOCKOCTHU: TETPadp, Mapajiesenunesn,
MMOCTPOCHHUE CEYCHUIA.

[leprieHAUKYIAPHOCTh MPSAMOM U IJIOCKOCTU: NEPHEHIUKYISPHBIE MPsIMblE B IIPOCTPAHCTBE,
IpsIMbIE TapaliesIbHbIE U EPIEHAUKYIIAPHBIEC K INIOCKOCTH, IPU3HAK NEPHIEHIUKYIIPHOCTH NPSMON
U IIJIOCKOCTHU, TEOpEMa O IPAMO epHeH IUKYIIpHOH 10cKocTH. OpTOroHaJIbHOE IPOEKTUPOBAHUE.
[leprieHAMKYIAp M HAKIOHHBIE: PACCTOSTHME OT TOYKU N0 IJIOCKOCTH, PACCTOSIHME OT MpsIMOMl 10
IUIOCKOCTH, TPOEKIMS (UIYypbl Ha IUIOCKOCTb. IleprneHAuKyIspHOCTh IUIOCKOCTEH: NpHU3HAK
NEePIEHANKYIIPHOCTH IBYX MI0CKOCTel. Teopema o TpEX nepneHuKyspax.

Yrubsl B IPOCTPAHCTBE: YroJl MEXAY NPAMOU U IUNIOCKOCTBIO, JIBYTPAHHBIN YroOJl, JTUHEHHBIN
yroJl JBYTpaHHOro yrya. TpéxrpaHHbli M MHOTrOrpaHHble yriel. CBOWCTBA IUIOCKHX YIJIOB
MHOTOTrpaHHOro yria. CBOWCTBa IUIOCKMX U JIBYITPAHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CHHYCOB JJIsl TPEXTPAHHOIO YIJIA.
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MHoOrorpaHHuKH

Buzbl MHOTOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHMKA. [Ipu3ma: n-yrosbHas npusma, npsmas u
HaKJIOHHAsi IpU3Mbl, OOKOBAas U MOJIHAsI HOBEPXHOCTH Npu3Mbl. [lapannenenunen, npsiMoyroibHbII
napajuleJienuIe]] U ero cpovicrea. Kpargailimue nyru Ha IOBEPXHOCTH MHOTOrpaHHuKa. Teopema
Oitnepa. [IpoctpancrBennas reopema [Iudaropa. [lupamuna: n-yronpHas nupamMuja, MpaBuibHas U
yceu€HHas nupaMujipl. CBolicTBa pédep M OOKOBBIX I'paHel MpaBUIbHOW nupamusl. [IpaBuiibHbIe
MHOTOTDaHHUKM: MPAaBWIbHAS NPU3Ma MW IpaBWIbHAsA IMpPaMHIA, IPaBUJIbHASA TPEYroJIbHAs
NMpaMu/ia v npaBuiIbHbBIN TETpasap, Kyo. [IpeacraBienue o npaBUiIbHBIX MHOTOTPaHHUKAX: OKTA3Ip,
JOJIEKad AP U UKOCAdP.

Borunicnenue 351€eMEHTOB MHOTOIPAaHHUKOB: péOpa, AuaroHanu, yriel. llimomans GokoBoit
IIOBEPXHOCTH U IOJIHOM MOBEPXHOCTU MPSAMOM MPU3MBI, IIJIOIIa/lb OCHOBaHU, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MpsAMON mnpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTU IMPABUIbHON
MIAPAaMHU/IbI, TEOPEMA O IJIOMAN YCEUYEHHON TMPaMUIbI.

CuMMeTpusi B MPOCTPAHCTBE. OJIEMEHThl CUMMETPUU TPABUIIBHBIX MHOTOTPAaHHHUKOB.
CuMMeTpusi B TpaBWJIBHOM MHOTOTPAaHHUKE: CHMMETpHUSl MapajUlelienuneaa, CUMMETpUs
MIPaBUJIBHBIX NTPU3M, CHMMETPHSI IPABWIIBHON TUPAMUIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[TonsaTHs: BEKTOp B TPOCTPAHCTBE, HYJICBOW BEKTOP, /UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUTMHEApHbIe, COHAIpaBJIEHHBIE W TPOTHBOIMOJOKHO HAMPaBICHHBIE BEKTOPHL. PaBeHCTBO
BEKTOPOB. JIeHiCTBUS ¢ BEKTOpaMU: CJI0KEHHE U BEIMUTAHNE BEKTOPOB, CyMMa HECKOJIBKIX BEKTOPOB,
YMHOKEHUE BEKTOpa Ha yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHS BEKTOpPA Ha
yucno. [lonarne xommianapHbeie BeKTOphl. [Ipu3Hak komIutanapHOCTH TpEX BeKTOpoB. [IpaBuio
napauienenumnena. Teopema O pas3ioKEHUUM BEKTOpa O TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpsmoyronpHast cuctema KoopauHAT B mpocTtpaHcTBe. KoopauHaTel BekTOopa. CBs3b MEXIY
KOOpAMHATAMM BEKTOpa W KOOpAMHATAMU TOYEK. YTroJl Mexay Bekropamu. CkamsipHoe
MIPOU3BEICHUE BEKTOPOB.

11 KJIACC
IIpsiMble U MI0CKOCTH B IPOCTPAHCTBE

OCHOBHBIC TTOHATHS CTEPCOMETPHUH. Tqua, npsAmMas, ImI0CKOCTb, ITPOCTPAHCTBO. Ilonsitne 00
AKCHUOMATHYCCKOM IIOCTPOCHUHU CTEPCOMETPUU:. AKCHUOMBI CTECPCOMETPUHN U CIICACTBHUA U3 HUX.

B3aumHoe pacrosio’keHue MpsIMBIX B MPOCTPAHCTBE: IEPECEKAIOIIUecs, MapalljielibHbIE U
CKpeluBaromuecs npsmeie. [Ipu3Haku ckpenuBaromuxcs npsmbix. [lapannenbHOCTh NPSAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MapajulelbHble NpSMbIE B MPOCTPAHCTBE, MApPALIEIbHOCTh TPEX
MPSMBIX, MMAPAIIEIBHOCTh MPSAMON U TIOCKOCTU. [lapannenbHoe U LeHTpalbHOE MTPOSKTUPOBAHHE,
nzobpaxenue ¢puryp. OCHOBHBIE CBOMCTBA MapajIeNIbHOTO MpoeKTupoBanus. M3o0paxkenue duryp
B MapaUleIbHOM MPOEKIHH. YTIbl C COHANpPaBICHHBIMU CTOPOHAMHU, YIOJ MEXKIY MPSMBIMU B
npoctpancTBe. [lapamienbHOCTh MIIOCKOCTEN: MapalliebHbIE MIOCKOCTH, CBOMCTBA MapaliebHbIX
mwiockoctel. [Ipocreiinue mpocTpaHCTBEHHbIE (PUTYPBI HA TNIOCKOCTHU: TETPAdpP, MapauieNenurne],
MOCTPOEHUE CEYEHUH.

HepHeHI[I/IKyJ'IHpHOCTB HpﬂMOfI N TUIOCKOCTHU: NCPICHAUKYIISIPHBIC IIPAMBIC B IIPOCTPAHCTBE,
MPAMBIC TAPAJUICIIBHBIC U ICPICHAUKYJIAPHBIC K TINIOCKOCTH, ITPU3HAK IIEPIICHAUKYIIAPHOCTU HpﬂMOfI
U IJIOCKOCTH, TCOPEMA O HpHMOﬁ HCpHCHI{HKy.HSIpHOﬁ TIJIOCKOCTH. OpTOTOHaJ'ILHOC MMPOCKTUPOBAHUC.
HepHeH,Z[I/IKyJ'Iﬂp 1 HAKJIOHHBIC: paCCTOAHUC OT TOYKH IO IJIIOCKOCTH, pACCTOAHUC OT HpﬂMOﬁ J0
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IUIOCKOCTH, TPOEKIHS (UIYpbl Ha IUIOCKOCTh. IleprneHAuKyIsIpHOCTh IUIOCKOCTEH: TNpHU3HAK
NIEPIEHIUKYJIIPHOCTH JBYX IIOCKOCTEN. Teopema o TpéxX neprneHanKymnsapax.

VYrubl B IPOCTPAHCTBE: yroJl MEXAY NPSAMON U IUIOCKOCTBIO, IBYTPAHHBIN YroOJ, JTUHEHHBIA
yroyl JBYrpaHHOro yrya. TpéXrpaHHblii W MHoOrorpaHsuble yribl. CBOMCTBa IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOHCTBa IUIOCKUMX U JIBYTPAHHBIX YIJIOB TpEXrpaHHOro yria. Teopembl
KOCHUHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHMKHU

Buzibl MHOTOrpaHHUKOB, pa3BEPTKAa MHOTOTpaHHMKA. [Ipu3ma: N-yrosibHas npusma, npsmas u
HaKJIOHHAsi IpU3Mbl, OOKOBAs U MOJIHAsI HOBEPXHOCTH Mpu3Mbl. [lapannenenunen, npsiMoyroibHbII
napajuleJenuIe] U ero cpoicrea. Kpargaiimye myrn Ha IOBEPXHOCTH MHOTOTpaHHHKA. Teopema
Oiinepa. [IpoctpancrtBenHas teopema Ilugaropa. [Tupamuga: n-yronapHas nupaMua, npaBuibHas U
yceu€HHasi nupaMuipl. CBolicTBa pédbep M OOKOBBIX I'paHel MpaBUIbLHOW nmupamusl. [IpaBuiibHbIe
MHOTOTDaHHUKH: MpPAaBWIbHAS NpU3Ma W IpaBWIbHAs IUpaMUJa, MPABWIbHAS TPEYroOJbHas
NMpaMu/ia v paBUIbHBIN TETpasap, kKyO. [IpeacraBnenue o npaBUIbHBIX MHOTOTPAaHHUKAX: OKTadIp,
JOJIEKadAP U UKOCADP.

Brruncienue s1eMEHTOB MHOTOTPAHHHKOB: péOpa, nuaroHaid, yribl. [lnomaas OGOKOBOM
MTOBEPXHOCTH U IMOJIHOM MOBEPXHOCTU MPSMOM MPHU3MBI, TUIOIIAI> OCHOBaHH, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpsAMON mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPaBUIBHON
MMAPaMHU/IbI, TEOPEMA O IJIOMAN YCEUYEHHON TUPaMUIbI.

CummeTpust B NPOCTPAHCTBE. OJEMEHTBI CHMMETPUU TIPABWIIBHBIX MHOTOTPAaHHUKOB.
CummeTrpuss B NpPAaBWIBHOM MHOTOIPDAHHHMKE: CUMMETpUs HNapajUielenunena, CHMMETpPUs
IIPaBUWJIBHBIX ITPU3M, CHMMETPHS IIPABUILHON TUPAMHUIBL.

BexkTopsl 1 KOOPAMHATHI B MPOCTPAHCTBE

[ToHsTHS: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, AJIMHA HEHYJIEBOTO BEKTOPa, BEKTOPHI
KOJUIMHEapHbIE, COHAIPaBJICHHbIE M MPOTHBOIIOJIOKHO HAINpaBJIEHHbIE BEKTOphL. PaBeHCTBO
BEKTOPOB. J|efiCTBHUS ¢ BEKTOpaMU: CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB,
YMHO’KEHHE BeKTopa Ha uncio. CBoiicTBa cioxeHHsi BeKTOpoB. CBONCTBAa YMHOXKEHUSI BEKTOpa Ha
yucno. [lonatue xommianapubie BeKTOpbl. [Ipu3Hak xomriaHapHocTH TpEX BekTopoB. [IpaBuio
napajuienenunena. Teopema O pa3lioKEHUHM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpsimoyronpHas cuctema KoopAuHAaT B mpocTpaHcTBe. KoopaunaTtel BekTopa. CBsi3b MEXKIY
KOOpJIMHATAMH BEKTOpa M KOOpAMHATaMHU TOYEK. YToi Mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB.

HJIAHUPYEMBIE PE3VJIbTATbI OCBOEHMA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJJHEI'O OBIIEI'O ObPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaskIaHCKOro BOCIMTAHMS:

C(l)OpMI/IpOBaHHOCTB I’pa)KI[aHCKOI\/'I IO3UIIMH 06yqa101ueroc51 KaK aKTUBHOI'O U OTBETCTBCHHOI'O
YJICHA pOCCHfICKOFO O6H_ICCTB8., MNpEeACTaBJICHUC O MATCMATUYCCKHUX OCHOBAX (1)}1HKI_[I/I0HI/Ip0BaHI/I}I
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Pa3NMUYHBIX CTPYKTYP, SABJICHHMA, MPOLEAYP IPAKAAHCKOTO 00mIecTBa (BEIOOPHI, OIPOCHI U JIPYToOe),
YMEHHUE B3aUMOJICHCTBOBATh C COLMAIBHBIMH MHCTUTYTAMHU B COOTBETCTBHH C MX (PYHKIMAMHU U
Ha3HAUYCHHUEM;

2) NaTpUuOTUIECCKOIoO BOCIIMTAHUA

c(OPMHUPOBAHHOCTh POCCHUUCKOW TPaKIAHCKON WACHTHUYHOCTH, YBAKEHHS K MPOILJIOMY H
HACTOSIIIIEMY POCCHUUCKONW MATEMAaTHKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCHIUCKHX
MaTEMAaTUKOB U POCCUICKOM MAaTEMATHYECKOM IIKOJIbI, UCIIOJIb30BaHUE ATUX JOCTHKEHUHN B IPYTHX
HayKax, TEXHOJIOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHE JTYXOBHBIX LIEHHOCTENW POCCUICKOr0 Hapoja, cOPMUPOBAHHOCTh HPABCTBEHHOIO
CO3HAHMSI, 3TUYECKOTO MOBEJCHMS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUH HAyKU
U JESTEIbHOCTBIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIa/1a B MOCTPOEHHUE YCTOMYMBOTO OYIYyIIETro;

4) ICTETUYICCKOTO BOCIIMTAHUSA:

ACTETHUYECKOE OTHOIIEHUE K MHUPY, BKIIOYAs ICTETUKY MATEMAaTUYECKUX 3aKOHOMEPHOCTEW,
00BEKTOB, 3a/ay, PEUICHUN, PACCYKJICHHH, BOCIPUUMYUBOCTH K MAaTEMAaTHYECKHUM acCHeKTaM
pa3IMYHBIX BUIOB UCKYCCTBA;

5) pu3uuecKoro BOCIUTAHUS:

C(bOpMI/IpOBaHHOCTI) YMCHHA NPUMCHATbL MAaTEMATUUCCKUEC 3HAHUA B MHTCPECAX 310pOBOI0 1
Oe3omacHoOTro 00pa3a JKU3HU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 37I0POBBIO (3J0pOBOE MUTAHUE,
cOalaHCUPOBAHHBIN PEKUM 3aHATHH W OT/BIXA, peryisipHas Gpu3ndeckass akTUBHOCTH), (PU3HUECKOE
COBEPILIEHCTBOBAHKE MTPH 3aHATHIX CIIOPTUBHO-03I0POBUTEILHOMN JEATEIILHOCTHIO;

6) Tpy/10BOr0 BOCIIUTAHUSI:

TOTOBHOCTb K TpPYIy, OCO3HaHHE LEHHOCTU TPYIOJIOOUs, MHTEpEC K pazIuvHbIM chepam
podeccuoHAbHON JeATeIbHOCTH, CBA3AHHBIM C MaTEeMaTHUKOM M e€ NpPUIIOKEHUSIMH, yYMEHUE
COBEpUIaTh OCO3HAHHBIN BBHIOOP Oyaymieil npodeccun U peaan3oBbIBATh COOCTBEHHBIC KU3HEHHbIE
IUIaHbI, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO M CaMOOOpPa30BAHUIO HA
MPOTSHKEHUU BCEH KU3HHU, TOTOBHOCTh K AKTMBHOMY Yy4YacTHUIO B PELICHUM MPAKTUYECKUX 3a/1ad
MaTeMaTH4eCKON HalpaBICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHUS:

C(bOpMI/IpOBaHHO CTb 9KOJIOTUYECKOM KYJIBbTYPHI, IIOHMMAaHUC BJIMSHUA COLIMaJIbHO -
OKOHOMHUYCCKUX IIPOHCCCOB Ha COCTOAHHC l'IpPIpOI[HOfI u COHH&HBHOﬁ Cpcabl, OCO3HAHHUC
r100aabHOTO XapaKTepa 3KOJOIHYCCKHUX np06neM, OpUCHTAllMd Ha IIPUMCHCHHUC MATCMATUYCCKUX
3HAHUM 71 peUICHUA 3a1a4 B obmactu Oprnca}omeﬁ CpCAbl, INIAHUPOBAHHUC ITOCTYIIKOB U OLICHKHU
HUX BO3MOKHBIX HOCJEICTBUN IS Oprn(anmeﬁ CpCabl;

8) HeHHOCTH HAYYHOTO MO3HAHMSI:
c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS

HAayKU 1 06HleCTBeHHOﬁ IMMPAKTHUKHU, TIOHUMAHUC MaTeMaTH4eCKOM HAYKHU KaK C(l)epbl YeJI0BEYECKOM
ACATCIBbHOCTH, 3TAIIOB eé Pa3BUTHA U 3HAYUMOCTHU I pa3BUTHUS HMUBUIIU3AlIUU, OBJIAZICHUC SI3BIKOM



MaTeMaTUKH M MaTeMaTHYECKOMH Ky.HBTypOﬁ KaKk CpCACTBOM IIO3HAHUA MHpPA, TOTOBHOCTH
OCYIICCTBJIATDL MPOCKTHYIO U UCCIICAOBATCIILCKYO JACATCIIbHOCTE MHANBUAYAJIbHO U B T'PYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIC yHHBepPcadbHbIE YueOHbIe JeliCTBUSA
ba3oBrble 1ornyeckue 1eMCTBHUA:

BBISIBIISITh U XapaKTE€PU30BaTh CYLIECTBEHHbIE IPU3HAKY MAaTEMaTUYECKUX OOBEKTOB, IOHATUH,
OTHOIICHWH MEXAy MOHATHAMHU, (OPMYIHPOBATH OMNpPEICNCHHUs TMOHATHH, YCTaHABIMBAThH
CYIIECTBEHHBIN IMPHU3HAK KIacCU(UKAIIMH, OCHOBAHUS Ui OOOOUICHUS W CPaBHEHHS, KPHUTEPHU
IIPOBOJMMOTO aHAJIN3a;

BOCIIPUHUMATh, (OpPMYJIUpPOBATH U NpeoOpa3oBBIBaTh CYKICHUS: YTBEPAWUTENbHBIE U
OTpULATENIbHbIE, €MHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W MpPOTHUBOpeuHs B (akrax,
JAHHBIX, HAOJIOIEHUSAX U YTBEPKACHUAX, MpeylaraTb KPUTEPUU IS BBISBICHUS 3aKOHOMEPHOCTEN
U IIPOTUBOPEYUI;

JIeNaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTUKH, ICAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUH (TpsSMbIe U OT
MIPOTUBHOTO), BEICTPAUBATh APIYMEHTALIHIO, IPUBOJUTH PUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBATh
cOOCTBEHHBIE CYXICHUS U BHIBOIbI;

BBIOMpATh CIOCO0 pemeHus y4eOHOW 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHHS,
BBIOMPATh HAHOOJIEE TOIXOISAIINIA ¢ YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarebCcKHe NeliCTBUA:

WCII0JIb30BaTh BOMPOCHI KAaK HMCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHHS, (OpPMYIUpPOBATh
BONPOCHL, (UKCHUpYIOIIME MPOTUBOpEYHE, MpoOJieMy, YCTaHABIMBATh MCKOMOE U JIAHHOE,
(hopMHpOBaTh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3HIINIO, MHEHHUE;

IIpOBOAUTDH CaMOCTOATCIIbHO CHJIaHI/IPOBaHHHﬁ OKCIICPUMCHT, HCCIICOJOBAHUC 10
YCTAHOBJICHHUIO 0CcOOEHHOCTEHl MaTeMaTUYECKOIO O6T:>€KTa, ABJICHUA, IIpoLECCa, BBIABJICHUIO
3aBUCUMOCTEHU MCIKAY 06’beKTaMI/I, SABJICHUAMU, IIPOLIECCAMM

CaMOCTOSTEILHO (hOpMyJIHpOBaTh OOOOUICHHS W BBIBOJABI 10 pPE3yJbTaTaM MPOBEAEHHOTO
HaOJIIO/ICHUS, UCCIICJIOBAHUS, OICHUBATH JOCTOBEPHOCTh MOJYYCHHBIX PE3YJIbTATOB, BBHIBOJIOB U
000011IeHMI;

MPOTHO3UPOBATH BO3MOKHOC PA3BUTHC IPOLECCA, 4 TAKIKEC BbIABUT'ATh HPCAIIOJIOKCHUS O €ro
Pa3BUTHUHN B HOBBIX YCJIOBUAX.

Pabora ¢ undopmanmeii:

BBIABJIATH ,[[C(pI/II_[I/ITBI I/IH(I)OpMaI_II/II/I, JAaHHBbIX, HCO6XO,Z[I/IMLIX IJI1 OTB€TA Ha BOIIPOC WU JIdA
pCUICHUA 3a1a1u;

8



BbIOMpaTh  MH(GOPMAIMIO M3  WCTOYHHUKOB  pa3IM4YHBIX  THIIOB,  aHAJIM3UPOBATH,
CHCTEMaTH3UPOBATh U MHTEPIPETHPOBATH HH(DOPMAIIMIO PA3IIMYHBIX BHJIOB U (POPM MpeICTaBICHHUS;

CTPYKTYpUPOBaTh MH(POPMAIIHIO, MPEJCTABIATh €€ B Pa3iIMYHBIX (OpPMaxX, HWIUTFOCTPUPOBATH
rpaduyuecKy;

OIICHUBATh HAAEKHOCTH MH(OPMAIIHH IO CAMOCTOSTENHLHO CHOPMYITMPOBAHHBIM KPHTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIE el CTBUS
Oo01menune:

BOCIIPUHUMATh U (OPMYIHUPOBATh CYXKJIEHHUS B COOTBETCTBHUM C YCIOBUSMHU U LEIAMHU
oOLIeHMs, ICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUYKY 3pPEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHMSI 110 X0y PEIICHUS 3a/1a4i, KOMMEHTHPOBATh IIOJIyYEHHBIN PE3YyJIbTaT;

B X0J€ OOCYXJEHHMS 3aJaBaTb BONPOCHI IO CYLIECTBY OOCYKIaeMOW TeMbl, MpOOIEMBI,
pelaeMoi 3ajauM, BBICKA3bIBATh HJIEW, HAIEJIEHHbIE Ha TMOWUCK pPELIEHHS, COIMOCTABJIATH CBOU
CYXJCHUS C CYXKICHHUSMHU JPYruX YYaCTHUKOB JAMajora, oOHapy>KMBaTh pa3jiMyue M CXOJICTBO
MO3ULIMH, B KOPPEKTHOU opMe HOpMyTUpOBATh Pa3HOTIACHS, CBOU BO3PAKEHUS;

MIPE/ICTaBIATh PE3YyNbTaThl pELICHUS 3ajaud, SKCIIEpUMEHTa, HCCIeA0BaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (pOpMaT BBICTYIUICHHUS € YYETOM 3a/a4 Mpe3eHTalud U 0COOeHHOCTEN
ayJUTOPUH.

PeryasiTuBHbIe YHHBepPcaJbHbIE YUeOHbIe 1elCTBHS
Camoopranuszanms:

COCTaBIIATh IUIAH, aJTOPUTM pEUICHHs 3aJaud, BbIOMpaTh CHOCOO pelieHus C Y4ETOM
UMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATb M KOPPEKTHUPOBATH
BAapUAHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMALIHHL.

CaMOKOHTPOJIb, SMOLUMOHAIbHbIN HHTEJJIEKT:

BJI1aJ€Th HaBbIKaMU IM03HABATEILHOMN pe(b.]'ICKCI/II/I KaK OCO3HaHHs COBEPIIACMBIX ﬂeﬁCTBHﬁ u
MBICJIIMTCIIBHBIX HPOLUECCOB, UX PE3YyJIbTATOB, BJIAICTH crocodamu CaMOIIPOBCPKH, CaAMOKOHTPOJIA
ponecca u pe3yiibTara peiCHuA MaTeMaTHYeCKOM 3aJa4u,

npeABUACTL TPYAHOCTHU, KOTOPBIC MOI'YT BO3HUKHYTH IIpH PCIICHHUHWU 3aJda4dd, BHOCHUTH
KOPPCKTUBLI B JACATCIIbBHOCTL Ha OCHOBC HOBBLIX O6CTO$ITCJ'ILCTB, JaHHBIX, Haﬁ,[[eHHBIX OH_II/I6OK,
BBIABJICHHBIX pr,HHOCTeI‘/'I;

OLICHUBATh COOTBETCTBUE pE3yJIbTaTa LEJIU M YCIOBUSAM, OOBSICHATH NMPUUUHBI JIOCTHKECHUS
WIA  HEAOCTWXKEHHMsS pe3ylbTaTOB JEATENbHOCTH, HAXOAWUTh OIIMOKY, JlaBaTb OLEHKY
NPUOOPETEHHOMY OTIBITY.

CoBMecTHAA JeATEeIbHOCTD:

MIOHUMATb W HUCIIOJIB30BATh IPCUMYILCCTBA KOMaHJIHOU U HHI[PIBHIIyaJIBHDﬁ pa6OTBI npu
peuIicHun yLIC6HLIX 3a4aa4, IpUHUMATb LCJIb COBMECTHOM ACATCIIbHOCTH, IIJIIAaHUPOBATh OPraHU3alnio
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COBMECTHOU pabOThI, paciipeieisiTh BUIBI pabOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3YIbTAT
paboThl, 00001IaTF MHCHHSI HECKOJIBKUX JTFO/ICH;

y4acTBOBAaTh B TPYNIOBBIX (opmax paboTsl (00CyXkIeHHs, OOMEH MHEHHid, «MO3TOBBIC
IITYPMBI» U WHBIE), BBITIOJIHITH CBOIO YaCTh PaOOTHI M KOOPIUHUPOBATH CBOM JICHCTBUS C APYTHUMHU
YJieHaMM KOMAaHJbl, OLIEHMBATh KadeCTBO CBOEr0 BKJIAJa B OOLIMI MPOAYKT IO KPUTEPHUSM,
c(OpMYyJIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

B denepanbHbIX U perMoHaIbHBIX MPOIEAYypax OIEHKM KauecTBa O0Opa3oBaHUS HUCIIOJIb3YETCS
nepeveHs (KOAU(PUKATOP) MIPOBEPSIEMBIX TPEOOBAHUN K METANPEIMETHBIM pe3yIbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTEIbHOM MPOTPAMMBI CPETHET0 00IIEer0 00pa30BaHuUS.

Ilepeuens (koaudukaTop) NpoBepsieMbIX TPeOOBAHMI K MeTaNpPeAMEeTHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON POrpaMMbl CpelHero oo01ero o0pa3oBaHus

E;)(I)[BepfleMOFO HpOBGpSI?MLIe Tpe6OBaHI/Ii[ K METalnpeIMEeTHBIM pe3yJbTaTaM OCBOCHHS
TpeBoBanus OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI CPETHET0 00IIero 0Opa3oBaHMs

1 [lo3HaBarenbHBIE YHUBEpCATIbHBIE YueOHbIe neiicTBus (nanee - YVJI)

1.1 ba3oBrIe Jornueckue aencTBUS

111 YcraHaBIMBaTh CYIIECTBEHHBIN MPHU3HAK WM OCHOBAHUS JUIS CPaBHEHWS,

Kiaccuukanuu u 00001eHUs

1.12 BbISBIATE 3aKOHOMEPHOCTH M IPOTUBOPEUHSI B pACCMATPUBAEMBIX SIBIICHUSAX
CaMocToaTenbHO  (OPMYJIMPOBATH M aKTyaJIM3UPOBATh  MPOOJIEeMY,
paccMaTpuBaTth €€ BCECTOPOHHE;

1.1.3
OTIpENIeNATh IENH JEATSIPHOCTH, 3a/laBaTh MNapaMeTpbl W KPUTEPUU HX
JIOCTHOKCHUS

114 BHOCHTB KOPPEKTHBHI B ACATEILHOCTD, OLCHMBATH COOTBETCTBHE PE3YIILTATOB
[EJISIM, OIEHHBATh PUCKH NOCIIEICTBHIA NESITEIIhHOCTH

1.1.5 Pa3BuBaTh KpeaTUBHOE MBIIIJICHUE TP PEIICHUH )KM3HEHHBIX MPoOJIeM

1.2 ba3oBbIe ncciieioBaTeNbCKue IEHCTBUS

121 BnaneTs HaBbIKAMH YyU4eOHO-UCCIIETOBATEILCKOW U IPOCSKTHOM JICATEILHOCTH,
HABBIKAMH Pa3pelIeHus MpoosieM
OmnageHre BUIAMH JESITEIBHOCTH IO TMOJYYCHUIO HOBOTO 3HAHHUSA, €ro

12.2 HWHTEpIIpETAIluU, TPEeoOpa30BaHUI0 U NMPUMEHEHUIO B PAa3IMYHBIX YYEOHBIX
CUTYaIlUsX, B TOM YHCJIC ITPH CO3JIAHMH YUCOHBIX M COIIMATIbHBIX IPOCKTOB

1.2.3 dopMmupoBaHWE HAYYHOTO THNA  MBIIUICHHS, BJIAJCHUE  HAyYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHSATHSIMH U METOJIaMHU

1.24 BBISBIISATE TPUYMHHO-CIICICTBCHHBIC CBS3M M aKTyalM3HpPOBATh 3ajady,

BBIJIBUI'aTh TUIIOTE3Y €€ pelIeHus, HAXOAUTh apryMEHTHI JUIsl I0Ka3aTelbCTBa
CBOMX YTBEp)KJICHUH, 3a71aBaTh apaMeTpbl U KPUTEPUH PEILICHUS

1.25 AHanu3upoBaTh IIOJIyYEHHBIE B XOJE€ PELIEHUS 3aJaud pe3yJbTarThl,
KPUTHUYECKH OLIEHUBATH UX JIOCTOBEPHOCTbH, IIPOTHO3UPOBATh M3MEHEHHE B
HOBBIX YCJIOBHSAX

1.2.6 YMeTh NMepeHOCUTh 3HAHUS B MO3HABATEIbHYI0 U MPAKTHYECKYI 00JacTu
KU3HEJEATEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEJAMETHBIX o0nacTeil;
OCYIIECTBIIAThH II€JICHANPABICHHBIN MOMCK IEpeHoca CPeACTB U CIIOCOO0B
JIeWCTBUS B IPO(ECCHOHANBHYIO Cpey
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1.2.7

CriocoOHOCTh U TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY METOOB PEIICHUS
MMPAKTUYCCKUX 3ada4, IPUMCHCHUIO PA3JIMYHBIX MCTOIOB IIO3HAHMA,

CTaBUTh U (OPMYTUpPOBaTH COOCTBEHHBIE 3a7aud B 00pa30BaTEIbHOM
ACATCIIbHOCTH U )KU3HCHHBIX CUTYAlIHUAX,

CTaBUTh HpOGJIeMBI U 3ala4u, JOIMYyCKAOINUEC AJIbTCPHATHBHBIC PCIICHUS,
BbIIBUI'aTb HOBBIC UJICHU, IPCAJIaraTb OpUTrnHAJIbHBIC ITOAXO0OAblI U PCIICHUSA
pa3pabaThIBaTh IUIAH PEIICHUS MPOOJEMBbI ¢ YYETOM aHAIM3a MMEIOIIMXCS
MaTCPHAJIbHBIX U HCMATCPUAJIbHBIX PECYPCOB

1.3 Pabora ¢ nadopmarueit

131 Brnaners HaBbIKaMu MOTydeHUs] HHPOPMAIIUHN W3 HCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIBHO ~ OCYIIECTBJIATh IIOWUCK, aHalU3, CHUCTEMAaTU3aLUI0 |
MHTEPIpPETANi0 HHPOPMALIUU PA3THIHBIX BUJOB U (OPM NPEICTABICHUS

1.3.2 Co3nmaBaTh TEKCTbl B pa3iauuHbIX (opmarax ¢ yu€TOM Ha3HAYCHUS
nHopMallUid W 1ENEeBOM ayqUTOpUH, BBIOMpas ONTUMAIBHYIO (QopMy
MPEJICTABIICHHS U BU3YAIH3AIHA

1.3.3 OueHuBaTh 10CTOBEPHOCTD, JIETUTUMHOCTh MH(pOpPMAIUHU, €€ COOTBETCTBUE
MIPABOBBIM U MOPAITBHO-3THYECKUM HOpMaM

1.34 Hcnonw3oBath cpenctBa WHPOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B  pEIIEHWH  KOTHUTHBHBIX, = KOMMYHUKAaTHBHBIX U
OpraHU3aIMOHHBIX 33/1a4 C COOJII0IEHUEM TPEOOBAHHI SPTOHOMUKH, TEXHUKHU
0€30IaCHOCTH, TUTHEHBI, peCypcoCOepeKeHHUS, TIPABOBBIX M STHUECKUX HOPM,
HOpM UHGOPMAITMOHHON 0€30TTaCHOCTH

1.35 Bnagerp  HaBhIKaMHM =~ paclo3HaBaHWsS U 3alIUTHl  UHGOpPMAIUH,
nH(OpMaMOHHON 6€30MaCHOCTH JTMYHOCTH

2 KommynukaTtuBHbie YV /I

2.1 OO01enne

2.1.1 OcymiecTBISITh KOMMYHUKAITUHU BO BCeX cepax )KU3HU; BIAJICTh Pa3IMUHBIMU
cnoco0amu oOIIEHUS U B3aUMOIECTBUS

2.1.2 Pa3BépHyTO W JOTMYHO W3IaraTh CBOIO TOYKY 3PEHHsI C HCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB

2.1.3 ApPryMEHTUPOBAHHO BECTH JTUAJIOT

3 Perynsarusabie YVY/|

3.1 Camoopranu3anus

3.1.1 CaMOCTOATENBHO OCYHIECTBIIATH MO3HABATENIBHYIO JESITENbHOCTD, BBISBIATDH
npoOiieMbl, CTaBUTh M (GOpPMYIHpPOBaTH COOCTBEHHBIE 3aJaud B
00pa30BaTENIbHON 1eATENBHOCTH U dKU3HEHHBIX CUTYaIHUsIX;
JIaBaTh OLIEHKY HOBBIM CUTYaIHsIM

3.1.2 CaMOCTOATENFHO COCTaBIATh IUTAH PEIHICHHS MpoOJieMbl ¢ y4é€ToM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTECHHIA;
JieNiaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHue;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
CHoCcOOCTBOBATh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKON SPYIUIUH B
pa3HbIX 001aCTAX 3HAHUN

3.2 CaMOKOHTpOJIb

3.2.1 JlaBaTh OLIEHKY HOBBIM CHTYallMsiIM, BHOCUTb KOPPEKTHBBI B JIESTEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM

3.2.2 Bnanerp  HaBbIKAaMM ~ TIO3HABaTENIbHOW  peUeKCHMM Kak  OCO3HaHMS

COBEPIIAEMBIX JEUCTBUM M MBICIMTENBHBIX IPOLIECCOB, UX PE3YJIbTATOB M
OCHOBaHMUI;

UCIOJIb30BaTh MPUEMBI pehIeKCHH ISl OLIEHKH CUTYallid, BEIOOpa BEpHOTO
peLIeHuS;
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YMEThb OLIEHUBAaTh PUCKM M CBOEBPEMEHHO IPUHHUMATh PELIEHUS 10 HX
CHI)KEHMIO

3.3 OMONMOHANBHBIA ~ MHTEIJICKT, IPEANOoJIaralomuii  chOpMUPOBAHHOCTD:
CaMOpEryJIMPOBaHUs, BKJIIOYAIOIIET0 CAaMOKOHTPOJb, YMEHUE IPUHMMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEAEHUE, CHOCOOHOCTh aJanTHPOBATHCA K
SMOLIMOHANBHBIM H3MEHEHHSIM U TPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALMH, BKJIOYAIOIIEH CTPEMIICHUE K JOCTHKCHUIO LENH U
ycIiexy, ONTUMU3M, HHULIMATUBHOCTb, YMEHHUE JIECTBOBATbH, UCXO/1 U3 CBOUX
BO3MOXHOCTEHN

MNPEIMETHBIE PE3YJbTATHBI
K xoniy 10 kiaacca oOyyaromuiicss HAQyquTCs:

[ CBO60)IHO ONnEprupoOBaTb OCHOBHBIMH NOHATUAMH CTCPCOMCTPUN IIPU PCUHICHUU 3aJad H
MMPOBCACHUHN MATCMATUYCCKHUX paCCY)I(IleHI/IfI;

[ MNPUMCHATb AaKCUOMBI CTCPCOMCTPHU U CICACTBUSA M3 HUX IPU PECHICHUHU I'COMCTPUYCCKUX
3aag;

[ KJ'IaCCI/I(l)I/H_[I/IpOBaTI) B3aMMHOC PACIIOJIOKCHHUE IPSAMBIX B IIPOCTPAHCTBE, IUIOCKOCTEN B
IIPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

[ CB060)1HO OoneprupoBaTh IMOHATHUAMHU, CBA3AHHBIMHU C YyIJIlaMH B IIPOCTPAHCTBC: MCEKAY
MPSIMBIMU B ITPOCTPAHCTBE, MEKTy TPSAMOM U INIOCKOCTBIO;

o CBO60,HHO ONECpUPOBATh NOHATUAMHA, CBA3AHHBIMU C MHOTOTPaHHHUKAaAMHU,

e CBOOOJHO pacro3HaBaThb OCHOBHBIC BHUJbI MHOTOTPAaHHHKOB (TpH3Ma, TMHpaMHIA,
MPSIMOYTOJIBHBIN MapajuieNienuIes, Ky0);

e KIaccu(UIUpPOBaTH MHOTOTPAHHUKH, BEIONPAst OCHOBAHHUS TSl KITACCH(HUKAIIAN;

e CBOOOJHO ONEpUPOBATh MOHATUSMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAaHHUKOB
TUIOCKOCTBIO;

e BBHINOJHATH MapajuiebHOE, [EHTPaIbHOE M OPTOTOHATBHOE MPOCKTHpOBaHWE (UTYp Ha
TUIOCKOCTD, BBITIOJHSATH N300payKeHus PUTYp Ha IIOCKOCTH;

e CTPOUTHh CEYCHUS MHOTOIPAHHHKOB pPAa3JIMYHBIMH METOJAMH, BBINOJHATH (BBIHOCHBIC)
TUTOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BHI CBEpXY, COOKY, CHHU3Y;

e BBYMCIATH  IUIOIIAAM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (MpU3Ma,  MUpaMuia),
TE€OMETPUYECKUX TeJl C MPUMEHEHHEM (HOpMYIT,

e CBOOOJHO OTICPUPOBATH TIOHATHSIMH: CUMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh U IJIOCKOCTh
CUMMETPHH, IICHTP, OCh U IJIOCKOCTh CHMMETPHU (PHUTYPHI;

e CBOOOJHO ONEPUPOBATh MOHSATHSIMH, COOTBETCTBYIOIIMMHU BEKTOpAaM W KOOpPJMHATAM B
MIPOCTPAHCTBE;

e BBINOJHATH JACUCTBUS HAJl BEKTOPAMHU;

e pemaTh 3aJa4d  HA JOKAa3aTeIbCTBO MAaTEMaTHYCCKHMX OTHOIICHUH M HaxX0XKJICHHE
TCOMETPUYECKUX BEIUYMH, IPUMEHSISI H3BECTHBIC METOJIbI IIPH PEIICHUH MaTeMaTHYECKHX
3aJ1a4 TIOBBIIIIEHHOTO ¥ BRICOKOTO YPOBHS CIIOXKHOCTH,

e TMPUMEHATH MPOCTEUIINEe MPOTPAMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3aa4u;

e W3BJIEKaTh, MPeoOPa30BBIBATh U WHTEPIPETHPOBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (QUrypax, MpeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX;

e TMPUMEHATH MOJYYCHHbIE 3HAHHUS HA MPAKTUKE: CPaBHUBATh M AHAIU3UPOBATH peajbHbIC
CUTYaIluH, TPUMEHSTh M3yYCHHbIC MOHSATHS B MPOIIECCe MOMCKA PEIICHUS] MaTeMaTUYeCKU
chopMynupOBaHHON MPOOIEMBI, MOJICTUPOBATh PEATbHBIE CUTYAIlUU HA S3BIKE TEOMETPHH,
MCCIIeIOBATh MOCTPOCHHBIE MOJIENU C UCMIOJIb30BaHNEM I'€OMETPUIECKIX TIOHSITUN B TEOPEM,
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ammapara anreOpbl, pemarb NPaKTHYECKHE 3a/1auM, CBA3aHHBIE C HAXOXKJICHHEM
F€OMETPUYECKUX BEJINYMH;

e IMETh MpPEJCTAaBICHUA 00 OCHOBHBIX 3Talax pPa3BUTUS TEOMETPHU KaK COCTABHOM
JacTu (pyHAaMEHTa Pa3BUTHS TEXHOJIOTUH.

K konimy 11 ki1acca oOy4aromuiicss HAyYUTCA:

cBOOOJTHO ONEpUPOBATh TOHITHAMH, CBSI3aHHBIMH C IIMJIMHIPUYECKOW, KOHUYECKOH U
cepruuecKoil MOBEPXHOCTIIMH, OOBICHATH CIIOCOOBI TTOTYYCHHUS,

OTIEPHPOBATH TOHSATHIMH, CBI3aHHBIMH C TeJIAMH BPAIIEHUS: IWIHHIPOM, KOHYCOM, cepoit
U I1apoM;

pacro3HaBaTh Tela BpalleHus (IWIMHAP, KOHYC, chepa W Imap) U OOBSACHITH CIOCOOBI
IIOJIyYEHUS TEJl BpaIlCHNUS;

KJIacCU(DHUITMPOBATH B3aUMHOE PACIIONIOKeHUE Chephl U TIIOCKOCTH;

BBIYMCIISATh BEJIMUMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TE€J BPALIEHUS, 00bEMBI U IUIOLIAAN
MMOBEPXHOCTEH MHOTOTPAHHUKOB M TEJl BpAlllEHUS, TEOMETPUUYECKUX TE€lI C MPUMEHEHHEM
(opmyu;

CBOOOJHO ONEpUPOBATH MOHATUSIMH, CBSI3aHHBIMU C KOMOMHALIMSIMU TeJl BpallleHUus U
MHOTOTPaHHUKOB: MHOTOTPaHHMK, BIUCAHHBIN B cepy U ONMUCaHHBIN OKOJIO cdepsl, chepa,
BIHMCAaHHAsl B MHOTOTPaHHUK WJIM TEJIO BpalCHUS;

BBIYHCIISATH COOTHOLIECHHSI MEXKY TUIOIIAIIMU TOBEPXHOCTEH 1 00bEMaMu NOJI0OOHBIX TeJT;
n300paxaTh U3ydaemble (QUTYpbI, BBIMOIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB
MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHS TEJ BPAILlEHUS;
U3BJIEKaTh, WHTEPIPETHPOBATh M MPeoOpa3oBbIBaTh MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoOMEeTPUUECKUX QUrypax, MpeACTaBICHHYIO Ha YEPTEeKaX U PUCYHKAX;

CBOOOHO OTEpUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITOJIHATE ONEPALUH HaJl BEKTOPaMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CHUCTEME KOOPAMHAT;

pemaTh reoOMeTpUYecKue 3aa4l Ha BBIYMCICHHUE YIJIOB MEXAY MPSIMBIMH U IUIOCKOCTSIMH,
BBIUMCIIEHUE PACCTOSTHMHA OT TOYKM JIO0 IUIOCKOCTH, B II€JIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METO/1a P PelLIECHNH;

CBOOOJIHO OINEpUPOBaTh NOHATUSAMM, CBSI3aHHBIMHU C IBMKEHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIDKCHMI,

BBITOJIHATh U300pa’keHUs] MHOTOI'PAaHHUKOB U TEJI BPAIlEHUs IIPU MapajuIeIbHOM IIepeHoce,
LEHTPAJIbHOM CHUMMETpPUH, 3€pPKaJbHOW CHUMMETPHUM, IPH IIOBOPOTE BOKPYT MPSAMOM,
npeoOpazoBaHus OI00MS;

CTPOMUTH CEYEHUS MHOTOI'PAaHHHMKOB M TEJ BPALICHUSA: CEYEHMs LMWIMHJpA (HapajiiesbHO U
NEePIEHANKYIIIPHO OCH), CEUCHMsI KOHYca (TapajuleIbHble OCHOBAHUIO U IIPOXOAAIINE Uepes
BEpILUUHY), CEYEHUS 111apa;

UCIOJb30BaTh METOJAbl IOCTPOEHMsI CEYEHUIH: METOJl CJIeJ0B, METOJl BHYTPEHHEIro
IIPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEH MITOCKOCTH;

JI0Ka3bIBaTh FT€OMETPUYECKUE YTBEPKACHUS;

IPUMEHATh TEeOMETpUYEeCKHe (aKkThl U1  pELIeHHs CTEPEeOMETPUYECKUX  3ajad,
MPEOJarariuX HECKOJIBKO I1aroB PEeLIeHMs], €C/IM YCIOBUS IPUMEHEHUS 3aJaHbl B IBHOU
1 HEeSIBHOM (opMme;

pemaTh 3aJa4d  Ha JI0Ka3aTeIbCTBO MAaTeMaTMUYECKMX OTHOIIEHUH M Hax0XKJeHHe
reOMEeTPUYECKUX BEJTHYUH;

MPUMEHATh TMPOrPAaMMHBIE CPEICTBA M AIIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI MpHU
PELIEHUH CTEPEOMETPUYECKUX 3a/1a4;

MPUMEHSATH MOJYYCHHbIE 3HAHUS Ha MpaKTHKE: CPAaBHUBATh, aHAJIM3UPOBATh U OLCHUBATh
peanbHble CUTYyallu, NMPUMEHSATh HW3YyUEHHbIE MOHSATHS, TEOPEMbl, CBOMCTBA B Ipolecce
MOMCKA PEIICHUsI MaTeMaTHYeCKH COPMYIIMPOBAHHON MPOOIEMBI, MOJETHUPOBAThH PeaIbHbIE
CUTYyallul Ha SI3bIKE€ I'€OMETPHUHM, MCCIEN0BATh MOCTPOEHHBIE MOJEIN C HCIOJIb30BaHUEM
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TeOMETPUYECKUX TMOHATUH W TEOpEeM, ammapara anreOpbl, pemaTh MPaKTHUYECKUe 3a/1auH,
CBSI3aHHBIE C HAX0XKJACHUEM I'€OMETPUYECKUX BEIIMUNH;

HUMETh IPEACTaBICHUSI 00 OCHOBHBIX dTalax pa3BUTHS I'€OMETPUU KaK COCTaBHOM 4YacTu
(GyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

B ¢QenepanbHbIX M pervoHaJIbHBIX MPOLEAYpaxX OLEHKM KayecTBa 0OOpa3oBaHUS
UCIIOJIBb3yeTCA TepeueHb (KOAU(UKATOP) paCIpeeseHHbIX MO0 KaccaM IPOBEPSEMbIX
TpebOBaHUMN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENIbHOW MPOTPAMMBbI CPEIHErO
00111eT0 00pa30BaHUs U AIEMEHTOB COJICPKAHMS 10 MAaTEMAaTHUKE.

IIpoBepsiemble TpeGOBaHUS K Pe3y/IbTATAM OCBOCHHMS OCHOBHOI 00pa3oBaTe/IbHOI
nporpammsl (10 kiaacc)

Kon IIpoBepsieMble  TpeAMETHBIE  PE3YJIbTAaThl OCBOEHUS OCHOBHOU

MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MPOTrpaMMBbl CPETHETO 00IIeT0 00pa30BaHUS

pe3ynprara

7 ['eomerpus

7.1 OnepupoBaTh NOHATUSMU: TOUYKA, PAMAs], ITIOCKOCTh

7.2 [IpuMeHsATh aKCHOMBI CTEPEOMETPHH W CJICICTBHSI W3 HHUX TpHU
pElIeHUH T€OMETPUUECKUX 3a/1a4

7.3 OnepupoBaTh HNOHATUSAMU: MAPAIJIENIBHOCTh U MEPHEHIUKYISIPHOCTD
MPSIMBIX U TNTIOCKOCTEN

7.4 KnaccudummpoBaTts B3auMHOE pacIioioKeHNUEe MPSIMBIX M IIOCKOCTEH
B [IPOCTPAHCTBE

7.5 OnepupoBaTh MOHSATUSIMH: ABYIPAaHHBIM yroJl, TpaHU ABYTPAHHOTO

yria, peOpo JABYTpaHHOTO Yriia, JTUHEHHBIH Yroa IBYrpaHHOIO YIia,
rpajaycHasi Mepa IBYTPaHHOTO yria

7.6 OnepupoBaTh MOHITHSIMHU: MHOTOTPAHHHK, BBITYKJIBIH ¥ HEBBIITYKJIbIH
MHOTOTpaHHUK, AIIEMEHTHI MHOTOT'paHHUKA, NIPaBUITBHBIH
MHOTOT'PaHHHUK

7.7 Pacnio3naBath OCHOBHBIE BH/IbI MHOTOTPAHHUKOB (ITUPaMU/Ia, IPU3Ma,
MPSIMOYTOJIBHBIN MapajuiesienurIes, Kyo)

7.8 KnaccudunupoBath MHOTOTpaHHHMKH, BBIOMpas OCHOBAaHHS IS

KJ'IaCCI/I(l)I/IKaLII/II/I (BBIHYKJ'II)IC N HCBBIIYKIIBIC MHOI'OI'PAaHHHUKH,
IIPpaBUJIbHBIC MHOT'OI'PAHHHUKH, IPsSAMBIC KW HAKJIOHHBIC IIPHU3MBEIL,

napauIeIICITUIIC IbI)

7.9 OnepupoBaThb  MOHATUSMHU:  CEeKyllas  IUIOCKOCTb,  CEUYCHHE
MHOTOT'PaHHHKOB

7.10 OOBACHATL MNPUHIMIBI TMOCTPOSHUS CEUEHUN MHOTOIPAaHHUKOB,
UCIIOJIb3Ysl METOJI CIICJIOB

7.11 CtpouTh ce4yeHHs] MHOTOTPAaHHUKOB METOJOM CJIE/IOB, BBITIOJIHSATH

(BBIHOCHBIC) TUIOCKHME YEPTEeKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢duryp: Buj cBepxy, COOKy, CHU3Y

7.12 Pemate 3amaun Ha HAxXO0XXJEHHE TE€OMETPUYECKUX BEIMYHMH IO
obOpa3lilaM WM alIropuTMaM, MPUMEHSS W3BECTHbIE AHATUTUYECKHE
METOJIbl TPH pEIIeHUH CTAHIAPTHBIX MaTeMaTHUYeCKUX 3ajad Ha
BBIYMCIICHUE PACCTOSSHUA MEXIy JBYMSI TOYKaMHU, OT TOYKH [0
OpsIMOM, OT TOYKM JO IUIOCKOCTH, MEXJAY CKpPEUIMBAIOIINMUCS
PSIMBIMU
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7.13

Pemate 3ala4yd Ha HaXO0XACHHUC TICOMCTPUYCCKHUX BCIUWYUH 110
06pa3uaM WM aJIropuTtMaM, MNPUMCHASA H3BCCTHBLIC AHAJIMTHYCCKHC
MCTOABI NpU PCHICHUHU CTAHAAPTHBIX MATCMATUUYCCKUX 3aJja4 Ha
BBIYUCIICHUC YIJIOB MCKAY CKPCIIMBAOMIUMHUCA TIPAMBIMU, MCKIAY
HpHMOfI 1 INIOCKOCTBIO, MCIKAY INIOCKOCTAMU, IBYI'PAHHLIX YI'JIOB

7.14

Bbrancnare 00bEMBI M TUIOMIAAM TMOBEPXHOCTEH MHOTOIPAaHHHKOB
(mpu3ma, mHMpamuIa) C TOpUMEHEHHEM  (QOpPMYJ, BBIYUCIATH
COOTHOILUEHUS MEXAy IUIOIAaJIMU [OBEpXHOCTEH, o0oO0BEMamMu
110/100HBIX MHOTOTPAaHHUKOB

7.15

OnepupoBaTh NOHATUSIMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYPHI

7.16

W3BnekaTh, mpeoOpa3oBEIBaTh U MHTEPIPETUPOBATh UHPOPMALUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (Urypax, MPEACTAaBICHHYIO Ha
YEepTEKaAX U PUCYHKAX

7.17

[IpumensTH r€OMETPUYECKHUE (bakThI JUTSt peuieHus
CTEPEOMETPUYECKUX 3a/1ay, IMPEANOJAraroliuX HECKOJIbKO IIIaroB
peLIeHHs], eCJIM YCIOBUSI IPUMEHEHUS 3aaHbl B IBHOU opme

7.18

[IpuMensTs mpocTENIIME NPOrpaMMHBIE CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUYECKUX
3a/1a4

7.19

[IpuBOIMTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOIE
W JKW3HM, PACIIO3HABATh MPOSIBJIIEHNE 3AKOHOB F'€OMETPHUH B UICKYCCTBE

7.20

[IpumeHsTh mOJIydeHHBbIE 3HAHUS Ha TMPAKTUKE: aHAIU3UPOBATh
peabHbIE CUTYallUd U NPHUMEHATh W3Yy4EHHbIE MOHATHS B Ipoliecce
MOUCKA pELIEHUS] MaTeMaTU4YecKu CGHOpPMYIHPOBAHHON MpoOIeMBl,
MOJEJIMPOBATh peabHbIE CUTYAllMU HA I3bIKE TEOMETPHUH, UCCIIEI0BATH
MIOCTPOEHHBIE MOJIETH C UCITIOIb30BAHUEM M€OMETPUUYECKUX MOHATUI U
TEopeM, arrnapara alredpsl, perarb IpaKTUYECKUe 3a7auu, CBsI3aHHbIE
C HAXOXKJICHUEM F'€OMETPUYECKUX BETUINH

IIpoBepsiembie 3jieMeHThI coaep:kanus (10 kiaacc)

Kon

[IpoBepsieMblii 37IEMEHT COJIEPHKAHUS

7

I'eomerpust

7.1

OCHOBHBIC TIOHSATHSI CTCPCOMECTPHU. Tqua, npsmas, IJIOCKOCTb, IMTPOCTPAHCTBO.
ITonsaTue 00 AKCMOMAaTH4YCCKOM IMOCTPOCHUU CTCPCOMECTPUUA: AKCHOMBI
CTCPCOMCTPHH U CICACTBUA U3 HUX

7.2

B3auMHOe pacrosio)keHHMe OpSAMBIX B IPOCTPAHCTBE:  IEpeceKaroIuecs,
napajjenbHble W CKpeuuBamouuecs mnpsmble. [lapamienbHOCTs HPSMBIX U
IUIOCKOCTEl B  MPOCTPAHCTBE: MapajUlelibHble NpsMble B IPOCTPAHCTBE,
HapajIeIbHOCTh TPEX MPSAMBIX, MApAJUIEIbHOCTh MPSAMOM U IJIOCKOCTU. YTJbBI C
COHAINPaBJICHHBIMU CTOPOHAaMH, YroJl MEXIy TMpsMBIMH B IPOCTPAHCTBE.
[TapannenpHOCTh INIOCKOCTEN: TapaJuIeIbHbIE IJIOCKOCTH, CBOMCTBA NApaJUIEIbHBIX
wiockocreil. Ilpocrelimue nmpocTpaHCcTBeHHbIE (UTYpBHl Ha MIOCKOCTH: TETpa’p,
KyO, mapajuiesenuIe;, NoCTpOeHHe CeUeHHUM

7.3

HepHeH,Z[I/IKy.]'IHpHOCTB HpHMOfI U TIUIOCKOCTH: TIICPICHAUKYIISAPHBIC TIPAMBIC B
IIPOCTPAHCTBE, IMPAMBIC IaAPAJUICIIBHBIC HW IICPICHAUKYIISIPHBIC K IIJIIOCKOCTH,
IIPU3HAK TMCPINCHAUKYIAPHOCTU HpHMOﬁ U IUIOCKOCTH, TCEOpeMa O HpHMOﬁ
HepHeH[[HKYHHpHOﬁ IUIOCKOCTH. YTJbI B MMPOCTPAHCTBE: YIroJl MCKIY HpﬂMOI\/'I u
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IJIOCKOCTBIO,  JIBYTPAHHBIM  yroj, JIMHEWHBIA yroa JABYIPAaHHOIO  YIUIA.
[lepneniuKysip 1 HAKJIIOHHbBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
NPSIMOM JI0 TUIOCKOCTH, MPOEKIUS (UI'Ypbl Ha IUIOCKOCTh. [lepneHauKyinsspHOCTh
IJIOCKOCTEHN: INPU3HAK NEPHEHAUKYJSIPHOCTH JBYX ILUIOCKOCTEeH. Teopema o Tpéx
NIEpIEeHIUKYIIsIpax

7.4 | IloHATHE MHOIOTpPaHHHKA, OCHOBHBIE JIEMEHTbl MHOIOTPaHHMKA, BBINYKJIbIE U
HEBBIMYKJIblE MHOTOTPaHHUKH, pa3BEpTKa MHororpaHHuka. [Ipusma: «-yrojabHas
pu3Ma, I'paHd U OCHOBAHUS NPHU3MBbI, IpsiIMas U HaKJIOHHAsl pU3MbI, OOKOBas U
HOJIHAs MIOBEPXHOCTh IIPU3MBIL. [Tapamienenunern, IPSIMOYTOJIbHBII
napajuleJienunel U ero cBoicrtBa. Ilupamupa: «-yrosibHas nupamujaa, I'paHd U
OCHOBaHUE MMHUpaMK/ibl, O0KOBasi U MOJHAsl HOBEPXHOCTh MUPaMUbl, IPABUIIbHASL U
yceu€éHHas nOUpaMuja. OJEMEHThl MNpu3Mbl U nupamujbl. [IpaBuibHbIe
MHOTOTPaHHUKU: MOHSATHE MPABUIBHOIO MHOIOIPAaHHUKA, MpaBWiIbHAA MpPU3Ma U
MpaBWIbHAsT THUpaMuja, MpaBUIbHAs TPEYrojbHAas NUpPaMUJa W MPaBUIIbHBIN
TeTpasap, KyO. IlpencraBieHwe o MpaBWIBHBIX MHOTOIPAaHHHMKAX: OKTadp,
JoJieKkasip U ukocasapyrue CeueHust Ipyu3Mbl U TUPaMUIbI

7.5 | CummeTpust B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTENIBHO TOYKH, MPSMOH,
IJIOCKOCTHU. DJIEMEHTBHl CAMMETPUH B MUPaMUIAX, apajljlesienuneaax, NpaBuiIbHbIX
MHOTOTPaHHUKAX

7.6 | BeruucieHne 3JI€MEHTOB MHOTOTPAHHHMKOB: p&Opa, AuaroHaimu, yriel. [lmomanb
OOKOBOM TOBEPXHOCTH M TOJIHOM NOBEPXHOCTH MPSAMOM NPU3MBI, IJIOLIAAb
OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH IpsiMoi mpu3Mbl. [1nomans 60koBOM
MOBEPXHOCTH W TMOBEPXHOCTH TNPAaBWIBHOM MUpaMHbl, TEOpEeMa O IUIOMAIAH
yceuénHoil nupamuabl. [lonstiue 06 06béme. O6bEM NTUpPaMUIbl, TPU3MBI

7.7 | [lomoOHbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXTY TIJIOIIAISIMH TTIOBEPXHOCTEH,
00bEMaMu OJJOOHBIX Tell

IIpoBepsiemble TPeOOBaHMS K pe3yJIbTATAM OCBOCHHUS OCHOBHOH 00pa3oBaTe/IbHOM
nporpammsl (11 kiacc)

Kon [lpoBepsieMble  NpPEIMETHBIC  pE3yJbTaThl OCBOCHUS  OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MTPOTPaMMBI CpEeTHETo 001Iero 00pa3oBaHus
pe3yibTara

6 ['eometpus

6.1 OnepupoBaTh TIOHSTUSIMH IMHAPUYECKAs  TOBEPXHOCTb,

oOpa3ymolne WIMHIPUYECKON MOBEPXHOCTH, UWIMHIP, KOHUYECKas
MOBEPXHOCTh, OO0pa3yIolIMe KOHUYECKON TMOBEPXHOCTH, KOHYC,
cepuueckas MoBEpPXHOCTh

6.2 PacnioznaBatsk Tena BpamieHus (HUIMHAP, KOHYC, cdepa u map)

6.3 OOBACHATDH CIIOCOOBI MOJYYSHHS TeJl BpallleHus

6.4 KiaccuduiupoBaTh B3auMHOE pacroiokeHue chepbl U MI0CKOCTH
6.5 OnepupoBaTh MOHATUSMU: IIAPOBONM CErMEHT, OCHOBAHUE CETMEHTA,

BbICOTA CCrMCHTA, mapOBoﬁ CHOﬁ, OCHOBAHHUEC 1IapOBOTO CJIOs, BBICOTA
1apoBOIo CJo4, mapOBoﬁ CCKTOD

6.6 Bbrancnare 00bEMBI M MIIOIMIAAM TOBEPXHOCTEM Ten BpalleHus,
TeOMETPUUECKUX TeJl C MPUMEHEHUEM hopmyi
6.7 OnepupoBaTh NOHATHSAMU: MHOTOTPaHHUK, BIMCaHHBIN B chepy u

ONMMCaHHBIN 0KO0JIO cepbl, chepa, BOUCAHHAST B MHOTOTPAHHUK WU
TEJIO BpallleHUs
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6.8

BbIUKCIIATE COOTHOIIEGHUS MEXAY IUIOMIAAIMU TOBEPXHOCTEH U
00BbEMaMHU TTOJOOHBIX TEN

6.9

N3o06paxats n3ydaeMblie GUTYpbI OT PYKU U C IPUMEHEHHEM ITPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB

6.10

BbInosiHATE (BBIHOCHBIE) IUIOCKHE YEPTEXH M3 PUCYHKOB IPOCTBIX
00BEMHBIX (DUTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEl
BpalICHUs

6.11

W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPa30BHIBATH HHPOPMAILIUIO O
IPOCTPAHCTBEHHBIX N'€OMETPUYECKUX (PUTrypaX, MPEICTaBICHHYIO Ha
YEepTEKaAX U PUCYHKAX

6.12

[IpumensaTH reOMETPUYECKUE baxTb JUTS peuieHus
CTCPEOMETPUYECKUX 3a7ad, IPEANOJAralouuX HECKOJIbKO IIaroB
pelIeHysl, €ClIM YCIIOBUSI IPUMEHEHUS 33/1aHbI B SIBHOU (opme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IHSITI) HeﬁCTBHﬂ CJIOJKCHU A BCKTOpOB, BBIYUTAHUSA BCKTOpOB )41
YMHO)KGHI/IfI BCKTOpa Ha 4uCJIo, O6T)$[CH$[TI), KakKuMHu CBOﬁCTBaMH OHH
oOazmaroT

6.15

[IpuMeHsTh NpaBUJIO NapajuleIenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSIMH: JEKAPTOBbI KOOPJAMHATHI B MIPOCTPAHCTBE,
BEKTOP, MOJy/lb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPIAUHATHI BEKTOPA,
yroil MeXAy BEKTOpaMH, CKaJsSpHOE [pPOU3BEIEHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIAHAPHBIE BEKTOPBI

6.17

Haxomuts cymmMy BEKTOPOB M MPOW3BEACHNUE BEKTOpa Ha YHCIIO, YToOJl
MEeXAYy BEKTOpamH, CKaJIsIpHOE MPOU3BEJICHUE, PACKIIAAbIBATH BEKTOP
110 JIBYM HEKOJUIMHEapHBIM BEKTOpam

6.18

3amaBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT

6.19

Pemate mnpocreilive TreoMeTpUUYECKHE 3aJayd HAa PUMEHEHUE
BEKTOPHO "KOOPJIMHATHOIO METO/1a

6.20

Pemats 3aa4ud Ha J0Ka3aTCJIbCTBO MAaTCMaTHYCCKUX OTHOIIICHUH H
HaXOXJICHUC TrCOMETPHUICCKUX BCJIIMYNH 110 06pasuaM N
AJIropuT™Mam, INPpUMCHAA  HU3BCCTHBIC MCETOIbI npu  pCIICHHUU
CTaHJAPTHBIX MaTEMAaTHYCCKUX 3ada4

6.21

[TpuMmeHsITh TpOCTEillIne MNpPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMbl IpPHU PELICHUH CTEPEOMETPHUUECKUX
3aza4

6.22

[TpuBOIUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE
W SKM3HU, PAaCO3HABATh MPOSBIIEHNE 3aKOHOB T€OMETPHH B HCKYCCTBE

6.23

[IpuMmeHsITh TOJIydeHHBbIE 3HAHHUA Ha MpaKTUKE: aHAJIW3HPOBAThH
pealibHble CUTyallud W MPUMEHSTh W3YYCHHBIC TOHATHS B MpPOIECcCe
MOKMCKA pELICHUS MaTeMaTHyecKu CHOPMYIUPOBAHHON MPOOIIEMBI,
MOJIETTUPOBATH PealIbHbIC CUTYAI[UH Ha S3bIKE TEOMETPUH, UCCIIEI0BATh
MOCTPOCHHBIE MOJEINHU C HCIOIb30BaHIUEM I'€OMETPUUECKUX MMOHATUHN U
TeopeM, arnrnapaTa ajaredpbl, pemiaTh NPaKTUYeCKUe 3a/1a4H, CBSI3aHHbIC
C HaXO0XKJICHUEM IeOMETPUYECKIX BEJTHMYMH

IIpoBepsiemble 3s1eMeHTHI copep:xxanus (11 kiace)

Kon

HpOBepHeMLIﬁ QJICMCHT COACPKAHUA

I'eomerpus
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6.1

HunuHapuyeckas IOBEPXHOCTh, 00pa3yrolue HUIMHIPUUECKON TOBEPXHOCTH, OCh
HWIMHAPUYECKON ToBepXHOCTH. LIMmuHIp: ocHOBaHUS U OOKOBas MOBEPXHOCTb,
o0pasyromias 1 0ch, IIONa b O0KOBOM ¥ MOJHON OBEPXHOCTH

6.2

KoHunyeckasi moBepXHOCTh, 00pa3yIoIre KOHUIECKOW IIOBEPXHOCTH, OCh U BEPIITUHA
KOHHMYECKoM moBepxHOCTH. KoHyc: ocHOBaHMe M BepiinHa, 00pa3yromas U OcCh,
oAb OOKOBOUW M TOJHOW MOBEPXHOCTH. YCEUEHHBIN KOHYC: 0Opasyromme u
BbICOTA, OCHOBAHUA U OoKoBas IMOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, TMamMerTp, IIOHaIb MOBEPXHOCTH chephl. Bzanmuoe
pacrionoxenue chepbl M IUIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe, MIomab

cepsl

6.4

N300paskeHue e BpameHust Ha III0CKOCTH. Pa3BépTka MIMHApa U KOHyca

6.5

KomOuHammm Tenm BpalieHduss ¥ MHOTOTPAaHHMKOB. MHOTOIpaHHHK, OTHMCAHHBIN
okoJI0 cepsl, chepa, BMcaHHAs B MHOTOTPAHHHUK, WJIH TEJIO BPAICHUS

6.6

[Tonsatue 06 o6véMe. OcHOBHBIE CBOiicTBa 00BEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIFHOTO MapajuieNienunena u ciaeacTsus u3 He€. O0bEM umMHIpa, KOHYCA.
O6bEM mapa u miIoma s chepsl

6.7

[Tono6Hble Tena B mpocTpancTBe. COOTHOIIEHMS MEKTY IJIOIASIMU TOBEPXHOCTEH,
00bEMaMu OJJOOHBIX TeJ

6.8

Ceuenust muIMHIpa (MapajjieIbHO U MEPHEHIUKYISPHO OCH), CEUYEHHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M ITPOXOAAIIEE Yepe3 BEPUIMHY), CEUSHHsI 11apa

6.9

Bextop Ha muiockoctu M B mpoctpaHcTBe. CllO)K€HHWE U BbIUMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3ioxeHune BeKTOpa M0 TPEM HEKOMIUIAHAPHBIM
BektopaMm. IlpaBuno mnapamienenunena. Pemenue 3agad, CBSI3aHHBIX C
IIPUMEHEHHUEM NPAaBUJI JEHCTBUN C BEKTOpaMU

15t npoBeieHNsl €IUHOTO rOCYAapPCTBEHHOr0 IK3aMeHa 1o MmaTteMaTuke (J1anee - ET'D
[0 MaTeMaTHKEe) HCIOJIb3yeTcs NepedeHb (KOau(PHUKATOp) MpOBEpSIEMbIX TpeOOBaHUN K

pe3yiabTaTaM OCBOEHHS OCHOBHON 0Opa30BaTEIbHOM MPOrpaMMbl

CpeaHero O6HICFO

o6pa3013aHH5[ 1 DJICMCHTOB COJICPIKAaHMHA.

IIpoepsiemble Ha EI'D mo maremaruke TpeOOBaHUS K pe3yjbTaTaM OCBOEHHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus

Kon

[TpoBepsieMbie TpeOOBaHUA K HPEIMETHBIM pe3yJbTaTaM OCBOCHHUS

MIPOBEPSIEMOTO OCHOBHOM  00pa3oBaTejIbHOH  MPOrpaMMbl  CpPEIHEro  OOIIETo
TpeOOBaHUs 00pazoBaHus

9

YMeHue onepupoBaTh MOHATHSMH: TOYKa, NpsMas, IUIOCKOCTb,
POCTPAHCTBO, OTPE30K, Jy4, BEIWYMHA Yyrjia, IUIOCKUI Yyrod,
JIBYTPAHHBINA YroJ, TPEXTPAHHBIN Yroll, CKpEHIMBAIOIIMECS MpsSMBbIE,
NapauieTbHOCTh U MEPHEHAUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH, Yo
MEXIy HIPSIMBIMHU, YTOJl MEXAY NPSIMON U MIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMHU, PAcCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHHE
MEXIy MNPSAMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSIMH; YMEHHE
UCIIOJIb30BaTh TPU PELICHUH 3a/Jad HU3y4eHHbIE (aKThl U TEOPEMBI
IUTAHUMETPUH; YMEHHUE OIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO
MHUpa; CTPOUTh MATEMATUUYECKUE MOJIENIH C TOMOIIBbIO T€OMETPUUECKHUX
MOHSITHUI ¥ BEJIMUMH, PEIIaTh CBSI3aHHBIE C HUMU MPAKTHYECKUE 3aa9u

10

YMeHue oneprupoBaTh MOHATUAMU: IO b GUTYPBI, 00BEM (PUTYDHI,
MHOTOT'pPaHHUK, MIPaBUIIbHBIH MHOTOTPaHHUK, CEUEHUE
MHOT'OT'paHHHKa, Ky0, mapajuiesenumes, Ipu3Ma, nupaMua, Gpurypa u
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NOBEPXHOCTh BpAIICHUs, IMIMHAP, KOHYyC, Iap, cdepa, IUIOMAIb
cheppl, IUIOMAAb IOBEPXHOCTH NHUPAMUJABI, NPU3MBI, KOHYCa,
mmHApa, o00BbEM KyOa, NPAMOYrOJILHOTO —Mapasuiesienunena,
nUpaMuIbl, IpU3Mbl, LWIMHApPA, KOHyca, Iapa, pa3BEPTKa
IIOBEPXHOCTHU, CEYCHUS KOHYCAa U LUIUHIPA, MapajuIeIbHbIe OCU WIH
OCHOBAHMIO, CEUEHHE IIapa, IUIOCKOCTh, Kacaromascs cgepsl,
LUIUHAPA, KOHYyCAa; YMEHHE CTPOUTh CEYEHHE MHOIOTPaHHUKA,
n300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M TOBEPXHOCTH BPAIICHUS, UX
CE4YEeHMs, B TOM 4YHCIIE C MOMOINBI NIEKTPOHHBIX CPEACTB; YMEHHUE
IPUMEHSTh CBOWCTBA TI'€OMETPUYECKUX (UIYp, CAMOCTOSITEIBHO
GopMynupoBaTh  ONpeneNeHus M3y4aeMbIX (UTyp, BBIIBUTATh
TUMOTE3bl O CBOWCTBAX M MPH3HAKAX T€OMETPHUYECKUX (uryp,
000CHOBBIBaTh ~ WJIM  ONpPOBEpPrarb MX; YMEHHUE IPOBOJAUTH
KJacCUPUKAIMIO (GUIYyp 0O pa3IMYHbIM [pPU3HAKaM, BBIIIOJIHATh
HE00X0IMMBIE JOTIOJIHUTENbHbIE TOCTPOCHUS

11

YMeHue OomnepHupoBaTh TOHSATHSMHU: JIBIKCHHE B IPOCTPAHCTBE,
napaieNbHBIA IePEeHOC, CHMMETPHSI Ha IJIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHUE MMOA00MS, MOAOOHBIE (QUIYpBl; yYMEHUE
pacrio3HaBaTh PaBHBIC H MMOI00HBIE (GHUTYPHI, B TOM YHCIIE B TIPUPOJIE,
HCKYCCTBE, apXUTEKTYpE; UCTIOIH30BATh TEOMETPUUECKUE OTHOIIICHHS
MIpHU PENICHUH 3aJ]lad; HaXOJUTh T€OMETPHUYECKHE BEIWYMHBI (JITHHA,
yroJ, TUIoNaab, 00bEM) MPHU PEIICHUH 3aJad W3 APYTUX y4eOHBIX
MpeIMETOB W W3  pEAbHOW  JKU3HW;, YMEHHE  BBIYUCISTH
TeOMETPUYECKHE BEIMIMHBI (JTHHA, YroJl, MJI0NIa/(b, 00bEM, IIIOIA b
MOBEPXHOCTH), UCTIONB3Ysl M3ydeHHBbIE (OPMYIBI M METOIBI, B TOM
9pcie: IUIOIMAAbh TIOBEPXHOCTH NHPAMUJABL, TPHU3MBI, KOHYCAa,
OUIUHApPA, Twiomanas cdepbl; 00BEM Kyba, MTPAMOYTOJBHOTO
napajuiesienunesna, NTUpPaMHIbl, MPU3MBbL, HUWIMHIAPA, KOHYyca, IIapa;
YMEHHUE HAXOIUTh OTHOIICHHE 00BEMOB TIOI0OHBIX PUTYD

12

YMeHue omnepupoBaTh MOHATUSMHU: TPSIMOYTOJIbHasg  CUCTeMa
KOOpJMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPAUHATHI BEKTOpa, CyMMa
BEKTOPOB, MPOU3BEICHUE BEKTOPA HA YMCIIO, pa3joKeHHe BEKTOpa 1o
0a3ucy, ckalspHOE MPOU3BEACHUE, BEKTOPHOE MPOU3BEIEHUE, YroJl
MEXJy BEKTOpaMH; yMEHHE  HCIOJb30BaTh  BEKTOPHBIH U
KOOPJMHATHBIN METOJ| AJIsl PELICHUs] TeOMETPUUYECKUX 3a/ad U 3a/1a4
JPYTUX y4eOHBIX TPEIMETOB

13

YMmenue BbIOMpaTh MOAXOMALIUN METOJ JJIsi pELISHUs 3ajauu;
NOHMMAaHHME 3HAYMMOCTH MATE€MaTUKU B HM3YyYEHUU MPUPOAHBIX H
OOILIIECTBEHHBIX TMPOILECCOB U SBICHUH; yMEHHE pPAaclO3HaBATh
MPOSBIICHUE 3aKOHOB MaTEeMaTHKU B MCKYCCTBE, YMEHHE MPUBOAUTH
OpUMepbl MaTEeMaTHYECKUX OTKPBITUH POCCHUICKOM W MHPOBOIA
MaTeMaTHYeCKON HayKH

IlepeueHb 3J1eMEHTOB co/lep KaHus1, MpoBepsieMbiXx HA EI'D mo maremaTtuke

Kox | [IpoBepsieMblil 271€MEHT coiepKaHusl
7 I'eomerpus

7.1 | ®urypsl Ha MJIOCKOCTH

7.2 | IlpsiMble ¥ TNIOCKOCTH B MTPOCTPAHCTBE
7.3 | MHOrOrpaHHUKH
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7.4

Tena v NOBEPXHOCTH BpaLICHUS

7.5

Koopaunats! 1 BEKTOpPEI

TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne | HanmenoBaunue paszgenos | KojamuecTBoO 4acoB ONEeKTpOHHBIE
/11 1 TEM IPOrpaMMbI Bcero | Kontponsnsie | [IpakTudeckue (mudpoBsie)
paboThl paboTsl 00pa3zoBaTesbHbIC
pecypcsl
1 | Beenenue B 23 1 https://resh.edu.ru
CTEPEOMETPHUIO https://www.yaklass.ru
https:/ege.sdamgia.ru
2 | Oynkiuu U rpaduKH. 6 1 https://resh.edu.ru
CreneHHast QyHKIHS https://www.yaklass.ru
C LIEJIBIM TIOKa3aTelIeM https:/ege.sdamgia.ru
3 | [apannenbHOCTD 8 https://resh.edu.ru
MPSIMBIX U https://www.yaklass.ru
TUIOCKOCTEH B https:/ege.sdamgia.ru
MIPOCTPAHCTBE
4 | TlepieHAUKYISIPHOCTD | 25 https://resh.edu.ru
MPSMBIX U https://www.yaklass.ru
TUTOCKOCTEH B https:/ege.sdamgia.ru
MIPOCTPAHCTBE
5 | Yrusl u paccTostHUS 16 1 https://resh.edu.ru
https://www.yaklass.ru
https:/ege.sdamgia.ru
6 | MHOrOrpaHHUKH 7 1 https://resh.edu.ru
https://www.yaklass.ru
https:/ege.sdamgia.ru
7 | BekTopsl B 12 https://resh.edu.ru
MIPOCTPAHCTBE https://www.yaklass.ru
https:/ege.sdamgia.ru
8 | IToBTOpEHHE, 5 2 https://resh.edu.ru
00001IeHHE, https://www.yaklass.ru
CHUCTEMaTH3aLHs https:/ege.sdamgia.ru
3HaAHUU
OBLIEE KOJIMYECTBO 102 6
YACOB I10
ITPOIT'PAMME
11 KJIACC
Ne Hanmenoanne Konnuectso yacos ONEKTPOHHBIE
n/n pas/eos n TeM Bceero | Kontposbnbie | [Ipaktuueckue (undpossie)
TPOTPAMMbIL paboThl paboThl oOpa3oBarenbHble
pecypchl
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1 | AnanurHueckas 15 1 https://resh.edu.ru

reOMEeTpHS https://www.yaklass.ru
https:/ege.sdamgia.ru
2 | [ToBTOpeEHwme, 15 1 https://resh.edu.ru
00001eHNE U https://www.yaklass.ru
cucTeMaTH3aIus https:/ege.sdamgia.ru
3HAHUU
3 | O0bém 17 1 https://resh.edu.ru
MHOTOTPaHHUKA https://www.yaklass.ru
https:/ege.sdamgia.ru
4 | Tena BpaieHus 24 1 https://resh.edu.ru

https://www.yaklass.ru
https:/ege.sdamgia.ru

5 | [lnomanu 9 1 https://resh.edu.ru
MMOBEPXHOCTH U https://www.yaklass.ru
00BEMBI KPYTIIBIX https:/ege.sdamgia.ru
Tel

6 | JIBmwkeHus 5 1 https://resh.edu.ru

https://www.yaklass.ru
https:/ege.sdamgia.ru

7 | [ToBTOpEHUE, 17 2 https://resh.edu.ru
0bo0b1eHue, https://www.yaklass.ru
CHCTeMaTH3aIUs https:/ege.sdamgia.ru
3HAHUM

OBILEE 102 8
KOJIMYECTBO YACOB
I10 TTPOITPAMME

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Maremaruka. ['eomerpus. 10 kiacc : yaeOHHK : yray0n€Hubiil ypoBeHs / A. I'. Mep3msk, /1. A.
Homupogckuii, B. M. [Tonskos ; mox pex. B. E. Ilomonbckoro. - 5-¢ u3a., crepeotun. - M. :
[Ipocemnienue, 2021

Maremaruka. ['eomerpus. 11 kiacc : yaeOHuK : yrayon€uubiii ypoBens / A. I'. Mep3msk, /1. A.
Homupogckuii, B. M. [Tonskos ; mox pexa. B. E. [Togonsckoro. - 7-¢ u3a., crep. - M. :

[Ipoceemienue, 2023

METOANYECKHUE MATEPHUAJIBI UIA YUUTEJA
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Maremaruka : anreOpa 1 Hayajga MaTeMaTHYECKOTO aHaJIK3a, TeoMeTpus. [ eoMeTpus.
Yrayonéunslii yposens : 10 kinace : meronuueckoe nocodue / E. B. bynko, A. I'. Mep3znsx, B. b.
[Monouckuii, M. C. Skup. - M. : Benrtana-I"pad, 2020

Maremaruka : anreOpa 1 Hayajia MaTeMaTHYECKOTO aHallk3a, TeoMeTpust. [ eoMeTpus.
Yranyonéunslii yposens : 11 kimace : meronudeckoe nmocodue / E. B. Bynko, A. I'. Mepansx, B. b.

[Tononckuit, M. C. Skup. - M. : Bentana-I'pad, 2020

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru
https://www.yaklass.ru

https:/ege.sdamgia.ru
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