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MNOACHUTEJIBHAS 3AIIMCKA

['eoMeTpus gBisSIETCSI OHUM U3 0A30BBIX KYPCOB HAa YPOBHE CPEIHEr0 00ILIEro 00pa3zoBaHus, TaK KaK 00ECIIEUnBAET
BO3MOKHOCTh HM3YYEHHUS JUCUUIUIMH €CTECTBEHHO-HAy4YHOM HAIpPaBJICHHOCTH M MPEIMETOB T'YMaHUTApHOTO IHUKJIA.
[TockonpKy JIOTUYECKOE MBIIIIEHHE, (PopMHUpyeMOe MPH U3YUYEHUU O0YUYAIOUTUMUCS MOHATHIHHBIX OCHOB T€OMETPHH, MPH
JI0Ka3aTeNbCTBE TEOPEM M IMMOCTPOCHHUH LIEMOYKH JIOTUYECKUX YTBEPKACHUN IIPH PEIICHUU T€OMETPUUYECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh U ONPOBEPraTh UIOTE3bl HETOCPEICTBEHHO UCIIOIb3YIOTCS IPU PELICHUH 3a/1a4 €CTECTBEHHO-HAay4YHOTr'0 1IUKJIA,
B YaCTHOCTU (PU3UYECKHUX 3a]aY.

[lenb ocBOeHUs mporpaMMbl yueOHOro Kypca «l'eomerpusi» Ha yriayOJIE€HHOM ypOBHE — pa3BUTHE HUHIAMBUIYaTbHbBIX
CIIOCOOHOCTEM 00y4YaroIMXCsl MPU H3YYEHUU TE€OMETPUM, KaK COCTABIAIOLIEH MpeaMeTHON obsactu «MaremaTtnka u
uHpOpMaTHKa» 4yepe3 oO0ecredueHrne BO3MOKHOCTH MPUOOPETEHHsI M HCIIONb30BaHUS Oojiee TITyOOKHX TeOMEeTpUYECKUX
3HaHUU U JEHUCTBUM, CHEHM(PHUUHBIX N'€OMETPUH, U HEOOXOAMMBIX AJIsl YCHEIIHOro Npo(eCcCHOHAIBLHOrO 00pa3oBaHMI,
CBSI3aHHOTO C MCIIOJIb30BAHUEM MaTEMAaTHKH.

[TpropureTHpIMH 3a/1a4aMHi Kypca T€OMETPUHU Ha YriyOJE€HHOM YpOBHE, PaCIIMPSIOUIMMH U YCHJIMBAIOIIMMH KYypC
0a30BOT0 YpOBHS, SIBJISTFOTCSI:

pacumpeHre IpeaCcTaBICHNUs O TEOMETPHH KaK YaCTH MUPOBOU KYJIbTYpPhI U (HOPMUPOBAHUE OCO3HAHUS B3AaUMOCBSI3H
TE€OMETPUHU C OKPYKAIOLIUM MUPOM;

dbopMupoBaHrE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O BAKHEUIIMX MaTEMaTHUYECKUX MOJETSX,
MO3BOJISIOLIUX OMKMCHIBATh M M3y4YaTh pa3Hble SBJIEHUS OKPYKAIOLIEro MUpPA, 3HaHUE MOHATUITHOTO anmapara Mo paszieny
«CrepeomeTpusi» yueOHOro Kypca reOMETpHH;

dbopMupoBaHne yMEHHsS BJIaJ€Th OCHOBHBIMH TMOHATHUAMHU O MPOCTPAHCTBEHHBIX (PHUrypax U HUX OCHOBHBIMU
CBOMCTBaMHU, 3HaHUE TEOpeM, GOPMYJT U YMEHHUE UX IPUMEHSTh, YMEHUSI JOKa3bIBaTh TEOPEMBI U HAXOIUTh HECTAHAPTHBIE
crocoObl pelieHus 3aauy;

(dbopMupoBaHrEe yMEHUS paclo3HaBaTh HA YepTEkKaxX, MOJIETSX U B pealbHOM MUPE MHOTOTPAaHHUKY U TeJla BPaIlleHHS,
KOHCTPYMPOBAaTh FT€OMETPUUECKHE MOJIENH;

dbopMupoBaHHE TIOHMMAaHHS BO3MOXXHOCTH  aKCHOMATUYECKOTO TIOCTPOSHHUS  MaTeMAaTHUYECKUX  TEOPHH,
(opMupOBaHUE TOHUMAHUS POJIM AKCHOMATUKHU IPU MIPOBEIECHUH PACCyKICHUI;

dbopMupoBaHME YMEHHUS BIAJeTh METOJaMHU JOKA3aTelIbCTB W alTOPUTMOB PEUICHHs, YMEHHUS WX TPHUMEHSTH,
OPOBOJIUThH JIOKa3aTeldbHbIE PACCYXKICHHS B XOJA€ PEUICHHs CTEPEOMETPUYECKUX 3aJady M 3aJad C MPaKTUYECKUM
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coJiepkaHueM, (popMUpOBaHHE MPEACTABICHUS O HEOOXOJUMOCTH JI0KA3aTeNbCTB MPU OOOCHOBAHMM MAaTEMaTHYECKHX
YTBEPKACHUN U POJIM AKCUOMATHUKHU B MPOBEJICHUU JIEIYKTUBHBIX PACCYKICHUII;

pa3BUTHE U COBEPIICHCTBOBAHUE UHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yYaroluxcsi, o3HaBaTeIbHON
AKTUBHOCTHU, UCCJIEI0BATEIbCKUX YMEHUMN, KpUTUUHOCTU MBIIIJIEHUS, UHTEPECA K U3YUEHHUIO T€OMETPUH;

dbopmupoBanre (GyHKIMOHATHHOW TPAMOTHOCTH, PEJIICBAHTHOW TEOMETPUU: yYMEHHS pAClO3HABATH MPOSIBICHUS
FEOMETPUYECKUX MOHATHH, 0OBEKTOB W 3aKOHOMEPHOCTEH B pealbHBIX KM3HEHHBIX CUTYALMSIX W MPU U3YUYCHUH APYTHUX
y4€OHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, MOJEIMPOBAHMS PEAIbHBIX CUTYAIHi,
UCCJIE0BAHUS IOCTPOEHHBIX MOJIENIEH, HHTEPIPETAIIMU MTOJYYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COZEpKATEIbHBIMU JTUHUAMH yueOHOro kypca «l'eomerpusi» B 10—11 knaccax sBistores: «lIpsambie u
IJIOCKOCTH B MPOCTPAHCTBE», «MHOrorpanHukun», «Tena BpaiieHus», «BeKTOpbl W KOOpAMHATHI B HPOCTPAHCTBEM,
«/IBHXKEHU B IPOCTPAHCTBEY.

Chopmynupoanuoe Bo PI'OC COO TpeboBaHME «yMETh OTIEPUPOBATH MOHITHUSAMNY, PEIEBAHTHRIMU T€OMETPUH HA
yray0néuHoM ypoBHe oOydeHust B 10—11 kmaccax, OTHOCUTCS KO BCEM COJEpKaTeIbHBIM JIMHUSAM y4eOHOro Kypca, a
(opMHUpOBaHUE JTOTUYECKUX YMEHUN paclpeesieTcs He TOJIbKO MO COAEpKaTEIbHbIM JIMHUAM, HO U 110 rojlaM OOyYeHHS.
Conepxanne o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylibTaTaM ocBoeHHsI DenepanbHON padodeil mporpaMMel,
pacnpeieIEHHBIM I10 rojlaM 00y4eHHUsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, MPUHIUITUATBHBIM
BOIIpOCaM oOOyyaromuecs oO0palalnuch HEOJHOKPATHO. ODTO IMO3BOJSET OpPraHUW30BaTh OBJAJACHUE T€OMETPUYECKUMU
MOHSTUSIMU M HaBbIKAMHU IOCJIEIOBATEILHO U MOCTYMNATENbHO, C COONIOCHUEM NPUHIIMIA NMPEEMCTBEHHOCTH, a HOBbBIE
3HAHMS BKIIIOYATh B OOIYIO0 CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00yUYalOIIUXCs, paCIUpsst U yrayossisa e€, oopa3ys
IPOYHbIE MHOXKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHUIO TEOMETPUU Ha YTIyOIEHHOM YPOBHE MO3BOJISET:

co3nath ycioBus sl auddepeHnnannu o0ydeHus, MOCTPOSHHUsI WHIUBUAYAIbHBIX 00pa30BaTENbHBIX MPOrPaMM,
o0ecreuuTh yriy0iaEéHHOE U3yueHrne TEOMETPUH KaK COCTABIISIONIEH yueOHoro npeamera «MaremaTtukay;,

MOJIFOTOBUTHh OOYYAIOLIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C YYETOM BblOopa Oyayuiei npodeccum,
o0ecrieuynBas MPEEeMCTBEHHOCTh MEKy OOINUM U MPOPECCUOHATTEHBIM 00pa30BaHUEM.

Ha u3ydyenue yueOHOro kypca «l'eoMerpus» Ha yriayon€éHHoM ypoBHe oTBoauTces 204 yaca: B 10 kitacce — 102 gaca
(3 yaca B Henento), B 11 kiacce — 102 yaca (3 gaca B Heeno).

@opMBI TEKYIIETO KOHTPOJIA:

— YCTHBIN KOHTPOJIb: OTBET HA ITOCTABJIECHHBIN BOIIPOC, pa3BEPHYTHIN OTBET 110 3aJaHHOU TEME;
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— NUCHbMEHHBI KOHTPOJIb: YIPaKHEHHs; KOHTPOJbHBIE, CAMOCTOSITEIbHBIC; MPAKTUYECKUE PAOOTHI, pelleHUe

3aJ]1a4 C 3aMKChI0 PEIICHNUS; BHITIOJHEHHE TECTOB; OLEHUBAHNE MTUCbMEHHON JOMAIIHEH paboThl.
COAEPKAHUE OBYUEHUA

10 KJIACC

[IpsimMbI€ M IIJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsmMasi, IIOCKOCTh, MPOCTpaHCTBO. [loHATHE 00 akcMOMaTHYECKOM
IIOCTPOCHHUH CTEPEOMETPHUM: AKCHOMBI CTEPEOMETPUN U CIEACTBUS U3 HUX.

B3anMHO€ pacrionoKeHue npsMbIX B IPOCTPAHCTBE: IEPECEKAIOLINECS, TAPAJUIEIIbHBIE U CKPELLIUBAIOIIUECS MPSIMBIE.
[Ipr3Haku ckpemmBaromuxcs NpsAMbIX. [lapaiienbHOCTh NPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapaJUICIIbHbIE IPSIMbIE
B MPOCTPAHCTBE, NAPALIETBHOCTD TPEX MPAMBIX, IMAPAIUIENBHOCTh NPAMON U IJIOCKOCTH. [lapajutienpHOoe M LIEHTpAIBHOE
NpOeKTUpOBaHue, n3oopaxenue ¢uryp. OCHOBHbIE CBOMCTBA MapajuleIbHOrO NMpoeKkThpoBanusd. M3o0paxenue duryp B
NapaJUIeIbHOW MPOEKUMU. YTIbl C COHAIPAaBICHHBIMM CTOPOHAMH, YroJd MEXKIAYy IpPSAMBIMH B HPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEN: MapajulelibHble IUIOCKOCTH, CBOMCTBA MapaJUieNbHbIX IUIOcKocTel. IIpocreiimme
IPOCTPAHCTBEHHBIE (PUTYPHI HA IJIOCKOCTU: TETPAdAp, NapaJlJIeNIeUIIe ], TOCTPOECHUE CEUCHHIA.

[lepnieHIUKYJIAPHOCTD NPSIMOM U INIOCKOCTH: IIEPIICHANKYJISIPHBIE NPSMBIE B IPOCTPAHCTBE, NPSIMbIE MAPAIIIEIbHBIE
U TEPIECHIUKYISIPHbIE K IUIOCKOCTH, IPU3HAK MNEPIEHANKYISPHOCTH MPSMOM M IUIOCKOCTH, TEOpPEMa O MPSAMOM
NEPIEHANKYJAPHON IIOCKOCTH. OPTOroHanpHOE NpOEeKTUpOBaHue. [1epreHInKyIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH
710 TNIOCKOCTH, PACCTOSIHHUE OT MPSAMOM J10 TIIOCKOCTH, POEKIIHS (PUTYpBI HA TIOCKOCTh. [lepneHaAnKyISpHOCTh MII0OCKOCTEM:
NIPU3HAK MEPIIEHINKYJIAPHOCTH JIBYX IJIOCKOCTEN. Teopema o0 TpEX NepIeHaUKYJIIApax.

YTabl B IPOCTPAHCTBE: YIOJI MEXKIY NPSIMOU U INIOCKOCTBIO, ABYIPAHHBIA yroJ, JUHEWHBIN YroJl ABYITPAHHOIO yIJIa.
TpéxrpanHblii © MHOTOrpaHHble yribl. CBOMCTBA INIOCKUX YIJI0B MHOIOTPAHHOTO yria. CBOMCTBA INIOCKUX U JIBYTPAHHBIX
YTIIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOTO yTJa.

MHororpasHuKku

Bunbl MHOTOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yrosnpHas npusma, nmpsiMas M HAaKJIOHHAas MPU3MBI,
OOKOBasi W TMOJIHAs MOBEPXHOCTh Mpu3Mbl. llapamnenenumen, npsMOYTroibHBIM MapajuleJeNuNel U €ro CBOICTBA.
Kparuaiimrie mytM Ha MOBEpXHOCTH MHOrorpaHHuka. Teopema Oinepa. IlpoctpanctBennass teopema I[ludaropa.
[Mupamupaa: N-yroiapHas nupamuia, NpaBuibHasg U yceu€HHast nupamMujibl. CBolicTBa pEédep M OOKOBBIX T'paHel MPaBUIbHOM
nupamMupl. [IpaBuiibHbIE MHOTOTPAaHHUKU: MpaBWIbHAA NpPU3Ma M MpaBWIbHAs NUPAMUAA, MPABUIbHAS TPEYTroOJbHas
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nupaMuaa ¥ MpaBUWIbHBIN TeTpasnp, KyO. IlpencraBieHrne O NMpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadp, AOACKAdAp H
UKOCAdIP.

Brrunciienne 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomaas 60KOBOM MOBEPXHOCTH U MOITHOU
NOBEPXHOCTH MPSMOM NPU3MBI, IJIOLIAAL OCHOBAaHUW, TeopeMa O OOKOBOU MOBEPXHOCTH NpsiMoil mpu3mbl. [lnomanb
OOKOBOI1 MOBEPXHOCTH U MOBEPXHOCTH MPABUIILHON MUPaMUIbI, TEOpEMA O TUIOMIAIA YCEUEHHOW MUPAMHU/IBI.

CumMmeTpusi B MPOCTPAHCTBE. DJIEMEHTHI CUMMETPUU MPABWIBHBIX MHOIOTPAHHUKOB. CUMMETpHs B NPABUIBHOM
MHOI'OTPaHHHKE: CHMMETPUS NTapaJUIEIICIINIIENA, CUMMETPUS IIPABWIBHBIX IPU3M, CAMMETPHSI IPABUIILHON ITMPAMU/IBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[IoHsATHS: BEKTOpP B IPOCTPAHCTBE, HYJEBOW BEKTOp, [JIMHA HEHYJEBOTO BEKTOPA, BEKTOPBHI KOJUIMHEAPHBIE,
COHAIIPaBJICHHBIC U IPOTUBOIIOJIOKHO HAIIPABJIECHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [IeHCTBUSA C BEKTOPAMMU: CIIOKEHHUE U
BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha uuciio. CBOMCTBA CIIOXKEHUS BEKTOPOB.
CBolicTBa YMHOKEHHsI BeKTOpa Ha yucio. [loHarne koMiianapHbie BEKTOPBL. [Ipr3HaK KOMIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuio mapannenenunena. Teopema O pa3lIoKEHUH BEKTOpA MO TPEM HEKOMIUIAHApPHBIM BekTopam. [IpsmoyronbHas
CHUCTEMAa KOOpPAMHAT B IpocTpaHcTBe. KoopanHaTel BekTopa. CBA3b MEXAY KOOPAMHATAMHU BEKTOPA M KOOPANHATAMU TOYEK.
VYron mexny Bekropamu. CKalsipHOE NPOU3BEIEHUE BEKTOPOB.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O KYPCA «'EOMETPUS»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIIETO OGPA3OBAHUA

JINYHOCTHBIE PE3VJIBTATHI

1) rpasxxqaHcKkoe BOCIIUTaHUE:

Cc(OPMUPOBAHHOCTD T'PaXJTAHCKON MO3UIMKA O0Y4YaIOLIErocss Kak aKTUBHOI'O M OTBETCTBEHHOI'O WJiEHa POCCUHCKOIO
o0lIeCTBa, MPEACTaBICHUE O MATEMAaTUYECKUX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBICHUH, MPOLETYp
TpaKIaHCKOTro o0mIecTBa (BBIOOPHI, OMPOCHl U JAPYroe), YMEHUE B3aUMOJICHCTBOBATH C COLIMAIBHBIMU MHCTUTYTAaMH B
COOTBETCTBHH C UX (YHKIHUSIMHU U HA3HAYCHUEM;

2) naTpuOTUYECKOE BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTH POCCUICKOMN TPAKIAHCKON WACHTUIHOCTH, YBOKEHHUS K MPOIIJIOMY M HACTOSIIIEMY POCCHUICKOM
MAaTEMATUKH, IEHHOCTHOE OTHOLIEHUE K JOCTUKEHUSAM POCCUUCKUX MATEMAaTUKOB U POCCUICKOW MaTEMaTUYECKON IIKOJIbI,
UCIIOJIb30BaHUE 3THX JOCTUKEHUM B IPYIrUX HayKax, TEXHOJIOTUAX, CPepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:
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OCO3HAaHHE JYXOBHBIX IICHHOCTEH POCCUHCKOro Hapojaa, c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, dTHUECKOTO
MOBEJICHMSI, CBS3AHHOTO C MPAKTHYECKUM MPUMEHEHUEM IOCTIKCHWNW HAyKH W JIEATEeIbHOCTHIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOMYHUBOIO OYIYIIIEro;

4) 3CTEeTUYECKOe BOCITUTAHHE:!

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKIOUYas JICTETHKY MAaTeMAaTHUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
PEIICHHH, pacCyXIeHUH, BOCTPHUMYHBOCTh K MATEMAaTHICCKUM aCIIeKTaM Pa3IMYHbIX BHJIOB UCKYCCTBA,;

5) ¢pusudeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh YMEHHUS NMPUMEHATh MaTeMaTHYECKUE 3HAHUSA B MHTEpEcax 3JI0POBOTO M O€30IMacHOro oopasza
KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (3I0pOBOE TMHUTaHUE, COATAaHCUPOBAHHBIA PEKUM 3aHATHH H
OTIIbIXa, peryisipHas (Qu3nyeckass AaKTUBHOCTh), (U3NUECKOE COBEPIICHCTBOBAHWE TMPU 3aHITHSIX CIOPTHUBHO-
037I0pPOBUTEIILHOM JIESITEIbHOCTBIO;

6) TpyZ10BOE BOCIIUTAHUE:

TOTOBHOCTh K TPYIY, OCO3HAHHE IICHHOCTH TPYAOIIO0US, MHTEpeC K pa3iauvHbIM chepaMm IpodecCHOHaATbHON
JEATENHHOCTH, CBSI3aHHBIM C MaTEeMaTHUKONH W e€ TNPWIOKCHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp OyIyIIeiH
npodeccurt M Pearn30BBIBATH COOCTBEHHBIC JXKU3HCHHBIC IUIAHBI, TOTOBHOCTH M CIOCOOHOCTh K MAaTeMAaTHUYECKOMY
00pa30BaHUIO M CaMOOOpPA30BaHHMIO Ha TPOTSKEHUU BCEH J>KM3HU, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B PCIICHHUH
MPAKTHYECKUX 3a7]a4 MAaTEMAaTHIE€CKOW HAMPABIEHHOCTH;

7) SKOJIOTMYECKOE BOCITUTAHUE:

c(OpPMHPOBAHHOCTh SKOJOTHYECKOW KYJIbTYpPHI, TOHUMAHHUE BJIUSHUS COIMAIBLHO-DKOHOMHYECKUX IPOIIECCOB Ha
COCTOSIHUE TIPUPOIHON M COIMAILHON CPEJbl, OCO3HAHUE TJI00ATLHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, OpUCHTAIIHS
Ha NMPUMEHEHUE MaTeMaTUYECKUX 3HAHUH IS PEeIIeHUs 3a7a4d B 00J1aCTH OKPYXKAIOIIEeH Cpe/ibl, INIAHUPOBAHKUE TTOCTYIIKOB
Y OILICHKHW WX BO3MOJKHBIX MTOCJIEICTBHM JIJIST OKPYKAIOMIEH CPEJIbI;

8) IEHHOCTH HAYYHOT'O O3HAHMUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIICCTBEHHOM
NIPAKTUKH, TOHUMaHUE MAaTEMAaTHIECKON HAyKHU KaK chpephbl 4eTOBEUECKOM NeATENHHOCTH, 3TAMOB €€ Pa3BUTHUS U 3HAYNMOCTH
JUIS pa3BUTHSI 1TMBWIM3ALMK, OBJIAJCHUE SI3IKOM MaTEMAaTHKU W MaTEMaTUYECKON KyJIbTYpOH Kak CPEJICTBOM IMO3HAHUSI
MHUpPa, TOTOBHOCTH OCYIIECTBIISATH MPOCKTHYIO M UCCIICIOBATENHCKYIO JEATENHPHOCTh HHINBUIYATHHO U B TPYIIIIE.

METAIIPEJAMETHBIE PE3VJIbTATHI

[To3HaBaTenbHBIE YHUBEPCAIIbHBIC YUSOHBIC JEHCTBUS



ba3oBkle Tornueckue JIeiucTBUS:

BBISIBJISITH M XapaKTEPU30BATh CYIIECTBEHHbIEC MPU3HAKK MATEMATUYECKUX OOBEKTOB, MOHSATUN, OTHOIIEHUNH MEXITY
MOHATUAMH, (POPMYITUPOBATH ONpPEICTCHUS TOHATHM, yCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(DUKAIINKA, OCHOBAHUS
1151 0000IIEHUSI U CPAaBHEHUSI, KPUTEPUH MPOBOJUMOI'0 aHAIIN3A;

BOCIIPHMHHUMATH, (DOPMYJIHPOBATH M MPEOOPA30BBIBATh CYKJICHUS: YTBEPAUTCIbHBIC U OTPHIATEIBHBIC, CIMHUIHBIC,
YacTHBIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUUsl B (PakTax, HaHHBIX, HAOIIOACHUSAX U
YTBEPKJICHUAX, MPeIJlaraTh KPUTEPUH ISl BHISIBIICHUS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U HWHAYKTUBHBIX YMO3AKIIOUCHHI,
YMO3aKJIIOUEHHUH 10 aHAJIOTUH;

MPOBOJIUTH CaMOCTOSITEILHO JIOKa3aTelNhCTBA MaTEMaTUYECKUX YTBEPXKICHUN (MpsIMbIe M OT MPOTHUBHOIO),
BBICTPAaWBaTh ApPTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS U BHIBOIHI,

BBIOMpaTh CIOCOO pelieHus yuyeOHOH 3aaun (CpaBHMBATh HECKOJIPKO BAapUAHTOB PEIICHMs, BHIOMpATh HamOojee
MOAXOASAIIUN ¢ YUETOM CaMOCTOSITEILHO BBIJICICHHBIX KPUTEPUEB).

ba3oBrble HuccienoBaTeIbCKUE ASHCTBUS:

HCII0JIb30BaTh BOMPOCKHI KaK UCCIIEIOBATEILCKUM MHCTPYMEHT MO3HAHU, (OPMYJIUPOBATH BOMPOCHI, (PUKCUpYIOIINE
IPOTUBOpEUUE, MPodIIeMy, yCTaHABIUBAThL HCKOMOE U JJaHHOE, ()OpMUPOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUIO,
MHEHHUE;

MPOBOJAUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, MCCIIEIOBAHUE MO YCTAHOBJIEHHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOr0 00BhEKTa, SIBJICHHUS, MPOIECCa, BRISBICHUIO 3aBHCUMOCTEH MKy 00beKTaMH, SBICHUSMH, TPOIECCAMMU;

CaMOCTOSITEILHO  (pOPMYJHUPOBATH OOOOIIEHHUS W BBIBOJALI 10 pe3yJibTaTaM IMPOBEAEHHOIO HAOIIOICHMUS,
WCCJICIOBAHUS, OIIEHUBATH JJOCTOBEPHOCTH MOJTYyUYCHHBIX PE3YyIhTaTOB, BBIBOJOB M 000OIIECHNUI;

MIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHUE TMPOIIECCA, a TAKXKE BBIJIBUTaTh MPEANOJIOKEHUS O €r0 Pa3BUTHU B HOBBIX
YCIOBUSIX.

Pabota ¢ nadopmanmeii:

BBISBJISITH JeUIIMTHI MH(POPMAIMH, TAaHHBIX, HEOOXOIMMBIX JIJI1 OTBETA Ha BOMPOC U IS PEIICHUS 3a/1auu;

BbIOMpaTh HMH(POpPMAIIMI0O W3 HMCTOYHUKOB PA3JIMYHBIX THUIOB, aHAIW3UPOBaTh, CHUCTEMATH3UPOBATH W
UHTEPIPETUPOBATH HHPOPMAITUIO PA3IMYHBIX BUIOB U (DOPM MPECTABIICHHUS;

CTPYKTYpHUpPOBaTh HHGOPMAIIHIO, TIPEACTABIATh €€ B pa3IudYHBIX (popMax, WIUTIOCTPUPOBATH rpadUuecKu;
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OLICHUBAThH Ha)lé)KHOCTB I/IH(I)OpMaIII/II/I 10 CaMOCTOATCIIbHO C(i)OpMy.III/IpOBaHHBIM KpUTCPUSM.

KoMMyHMKaTHBHBIE YHUBEpCATIbHBIC YUCOHBIC ICUCTBUS

OO6muieHue:

BOCIIPUHUMATh ¥ (OPMYIHUPOBATH CY)KJICHHS B COOTBETCTBHHM C YCIIOBHSAMH W IENSAMU OOIICHHMS, SICHO, TOYHO,
TPAaMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAaX, JaBaTh MOSICHEHUS 110 X0y PEIICHUS 3a7auH,
KOMMEHTUPOBATh MOTYyUYECHHBIA Pe3yJIbTaT;

B XOA€ OOCYXJEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl, MPOOJIEMBbI, pEIIaeMON 3ajJauu,
BBICKA3bIBATh UJICH, HAIICJICHHBIC HA TIOUCK PEIICHUS, COMOCTABISATh CBOM CYXKJEHHUS C CYXKJICHUSIMHU JAPYTUX YYACTHUKOB
ayajora, oOHapy)KMBaTh pas3lIMude M CXOJACTBO IO3WIIMK, B KOPPEKTHOH (opMe (GopMyIupoBaTh pa3HOTIACHS, CBOHU
BO3PAKEHUS;

MPECTABIIATh PE3YJIBTATHl PEIICHUS 3a7a4d, YKCIIEPUMEHTA, WCCIEIOBAaHMS, TPOEKTa, CAMOCTOSTEILHO BHIOUPATh
dbopmaT BBICTYIUICHUS C YIETOM 3aj71a4 IPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHH.

PerynstuBHble yHUBEpCAIbHBIE YUEOHBIC 1EUCTBUS

Camoopranuzaus:

COCTaBJISATh IUJIaH, AJITOPUTM PEIISHUS 3aJadM, BHIOMpATh CIOCOO PEIICHHUS C YYETOM HMMEIOLIUXCA PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUIN ¢ YUETOM HOBOW MH(POpMAIUH.

CaMOKOHTPOJIb, SMOIIMOHATILHBI HHTEJIIEKT:

BJIaJICTh HAaBBIKAMHU [MO3HABATEJIbHOW pPe(IEKCUU KaK OCO3HAHMSI COBEPIIAEMBIX JEUCTBUH M MBICIUTEIBHBIX
IIPOIIECCOB, MX PE3YyJIbTAaTOB, BJIAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS TIpollecca M pe3yiabTara perieHUs
MaTeMaTH4YEeCKON 3a/1a4H;

MPEABUJIETh TPYIHOCTU, KOTOPbIE MOT'YT BOSHUKHYTD P PEILICHUH 33]]a4l, BHOCUTh KOPPEKTUBBI B AEATEILHOCTh Ha
OCHOBE HOBBIX OOCTOSITEIILCTB, IAHHBIX, HAWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa ILEIU U YCJIOBUSIM, OOBSCHITH MPUUUHBI JTOCTIKCHUS WU HEAOCTHKCHUS
pPE3YyIAbTATOB JIEATEIBbHOCTH, HAXOUTh OLIMOKY, JaBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas IeATEebHOCTD:

MOHUMATh U UCMOJIL30BaTh MPEUMYIIECTBA KOMAHAHON U UHAMBUAYAILHON paOOThI MPU PEIICHUU y4eOHBIX 3aja4,
IPUHUMATH 11€JIb COBMECTHOM JIESITEIHHOCTH, IJITAHUPOBATh OPTaHU3AIMIO0 COBMECTHOM pabOThI, pacipeacisiTh BUIbI padoT,
JIOTOBApUBATHCA, 00CYKIaTh MPOLIECC U Pe3yJIbTaT paboThl, 0000111aTh MHEHUS HECKOIBKHX JIFOICH;
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y4acTBOBaTh B TPyHmoBbIX (opmax padoThl (0OCYykIeHus, OOMEH MHEHHWH, «MO3rOBbl€ IITYPMbI» U HHBIE),
BBITOJHATH CBOIO 4acTh PabOThl M KOOPAUHUPOBATH CBOM JEHCTBUS C IPYTMMH WIEHAMHU KOMAaH[Ibl, OLICHUBATh KAaueCTBO
CBOETO BKJIaJla B OO MPOIYKT 1O KPUTEPUSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSL.

[MPEAMETHBIE PE3VYJIBTATHI

K xoniy 10 kmacca 00yJaronuiicss HAy4InuTCS:

— CBOOOJHO ONEpPUPOBATH OCHOBHBIMU MOHATUSMU CTEPEOMETPUM NPU pEUIEHMM 3a7ad U IPOBEICHUU
MaTEMaTUYECKUX PaCCYKIICHHIA;

— IPUMEHATH AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX NP PELICHUU T€OMETPUYECKUX 3a1ady;

— KJaccH(pUIMPOBATh B3aUMHOE PACIOJI0KEHUE MPSAMBIX B IPOCTPAHCTBE, MIIOCKOCTEN B MIPOCTPAHCTBE, MPSIMBIX U
IJIOCKOCTEMN B IPOCTPAHCTBE;

— CBOOOJIHO ONEpPUPOBAThH MOHATUSAMHU, CBI3aHHBIMU C YIJIaMU B IPOCTPAHCTBE: MEKAY NPSIMBIMU B ITPOCTPAHCTBE,
MEX]y MPSIMON U TNIOCKOCTbIO;

— CcBOOOJIHO OIIEPUPOBATh MOHATUSIMH, CBI3aHHBIMHU C MHOTOTPAHHUKAaMU;

— CBOOOJHO pacmo3HaBaTb OCHOBHBbIE€ BHJbl MHOTOIPAHHHMKOB (MpU3Ma, NUpaMuAa, MOPSIMOYTOJbHbBIN
napaienenurnen, Kyo);

— KJaccu(pUUMPOBATh MHOTOI'PaHHUKHU, BEIOMpAsk OCHOBaHUSI JUIsl KiacCU(pUKaIIH;

— CBOOOJIHO OINEPUPOBATH MOHATUSIMH, CBA3aHHBIMU C CEYEHUEM MHOTOTPAHHUKOB IJIOCKOCTHIO;

—  BBIIOJIHATH MMApaLIEIbHOE, LIECHTPAJIbHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE (PUTYp HA MJIOCKOCTH, BBINOIHITH
n300pakeHus GuUryp Ha MIOCKOCTH;

— CTPOMUTH CEUYEHHMsS MHOTOTPAaHHUKOB Pa3IMYHBIMU METOAAMM, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PUCYHKOB IIPOCTHIX 00BbEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

— BBIYMCIIATH IUIOUIAJM TOBEPXHOCTEHM MHOIOIPAHHMKOB (IIpU3Ma, MHPaMHUId), TE€OMETPUYECKHUX Tel C
OpUMEHEHuEM GopMyIl;

— CBOOOJIHO OINEPUPOBATH MOHATUSMU: CHUMMETPHUSL B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH, LIEHTP,
OChb U TIOCKOCTh CUMMETPHH (PUTYPHI;

— CcBOOOJIHO OIEPUPOBATh MOHATUSAMHU, COOTBETCTBYIOLIUMH BEKTOpaM U KOOPAUHATAM B IPOCTPAHCTBE;

—  BBINOJHATH JCHCTBUS HAJl BEKTOPAMHU;
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— pemiath 3aJa4d Ha J0KA3aTEIbCTBO MATEMAaTHYECKUX OTHOIIEHUN W HAXOXKIEHUE T€OMETPUUYECKUX BEITUYMH,
MPUMEHSISI U3BECTHBIE METObI MPU PEIICHUN MaTEMaTUYECKUX 3a]a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS CJIOKHOCTH;

— MPUMEHSTh NPOCTEUIINE MPOrpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEUICHUU
CTEpEOMETPUYECKHUX 3a/1aY;

— W3BJIEKaTh, MPEOOPa3OBBHIBATH M HWHTEPIPETUPOBATH HH(POpPMAIMIO O MPOCTPAHCTBEHHBIX TI€OMETPUUYECKHUX
durypax, npeACTaBICHHYIO Ha YePTEKAX U PUCYHKAX;

— TMPUMEHSATH MOJTYyYECHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATh U aHAJIM3UPOBATh PEajbHbIE CUTYallUH, IPUMEHSThH
U3Y4YEHHbIE TIOHSATHS B MPOIECCE IMOWCKA PEIICHUS MaTeMaTH4ecKu CHOopMyIupoOBaHHON NPOOJIEMBI, MOJEIUPOBATH
peanbHbIE CUTyallUHM Ha SI3bIKE T'€OMETPHUH, UCCIEA0BATHh MOCTPOEHHBIE MOJEIU C HCIOIb30BAHUEM T€OMETPUUYECKUX
NOHSTUI W TeopeM, ammnapara ainreOphl, pelaTh MPaKTUUYECKUE 3a/1aud, CBSI3AHHBIE C HAXOXKICHUEM T€OMETPUYECKHUX
BEJINYUH;

— HWMETh IpeJICTaBlIeHUss 00 OCHOBHBIX dTarax pa3BUTHs M€OMETPUU KaK COCTaBHOM dacTu (yHIaMEHTa Pa3BUTHS
TEXHOJIOTUH.

K xonmy 11 knacca o0ydaronuics Hay4uTCs:

— CBOOOJHO OMEpUPOBATH TMOHATHUAMH, CBS3aHHBIMH C UWIMHAPUYECKOW, KOHMYECKOW H ChepudecKoi
MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI TTOJTYYEHUS,;

—  ONEpUPOBATH MOHATUIMU, CBSI3aHHBIMU C TEJIAMH BpaIleHUs : [IWIMHAPOM, KOHYCOM, chepoii U mapom;

— pacmo3HaBaTh Tela BpamieHus (UIUHIP, KOHYC, cdhepa u map) U O0BSICHATH CITOCOOBI TMOTYUYEHUS TEIl BPaIICHIS;

— KIaccu(uIMpoBaTh B3aUMHOE PACIIONOXKEHUE ChEphl U TIIOCKOCTH;

— BBIYHCIATH BEIUYMHBI 3JIEMEHTOB MHOTOIPAHHMKOB W TeJNl BpallleHUs, O0BEMBI M IUIOMIAAM MOBEPXHOCTEH
MHOT'OIPaHHUKOB U TEJ BpalICHUs, FTEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOpMYII;

— CBOOOJHO OMNEPHPOBATH TOHSTHIMH, CBS3aHHBIMH C KOMOWHAITMSIMHU TEJI BpAIICHUS] U MHOTOTPAHHUKOB:
MHOTOTPaHHUK, BIHUCAHHBIN B cepy U ONMUCAHHBIN 0KOJIO cpephl, cepa, BucaHHAss B MHOTOIPAaHHUK WIIM TEJIO BPallleHHUS;

—  BBIUUCIATH COOTHOIIEHUS MEXTY TIJIOMIAISIMU TTOBEPXHOCTEN U 00bEMaMU MOJOOHBIX TET;

— u300paxkaTh U3ydaembie (DUTYPBHI, BHITIOIHAThH (BEIHOCHBIC) MIIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: B cBEepXy, COOKY, CHU3Y, CTPOUTH CEUEHUS TENl BPAIICHUS;

— U3BJIEKaTh, HUHTEPIPETHPOBATH M MNPeoOpa3oBbIBaTh MHPOPMALUIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
durypax, mpeACTaBICHAYIO Ha YePTEKAX U PUCYHKAX;
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— CBOOOJIHO OIEPUPOBATH MOHITHUEM BEKTOP B IIPOCTPAHCTRBE;

—  BBINOJIHATH OINEPALUM HAJl BEKTOPaAMU;

— 3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT;

— pemarb TeOMETPUYECKHUE 3aJa4Yd HAa BBIYWCICHUE YIJIOB MEXKAY MNPSAMBIMU M IUIOCKOCTSIMU, BBIYUCIIEHUE
PACCTOSAHUN OT TOYKH JO TUIOCKOCTH, B LIEJIOM, HA IPUMEHEHUE BEKTOPHO-KOOPJAUHATHOTO METO/IA IIPU PEILICHUH;

— CcBOOOJIHO OTIEPUPOBATH MOHITUSMHU, CBI3aHHBIMU C JIBJKEHHEM B NMPOCTPAHCTBE, 3HATh CBOWCTBA JBUKEHUI;

— BBINOJHATh HM300pPaXKEHUS] MHOTOIPAHHUKOB W TEJI BpallEHUs MPU MNapajuieIbHOM MEPEHOCE, LEHTPATIbHOU
CUMMETPUH, 3epKAIbHOW CUMMETPHUH, ITPU TTIOBOPOTE BOKPYT MPSAMOH, TpeoOpa3oBaHus 10100us;

—  CTPOUTH CEUCHHS MHOI'OTPAHHHUKOB U TE€JI BpaIllEHU S : CEYEHUS IMIMHApPA (TapaJuIeIbHO U MEPICHANKYIISIPHO OCH),
ceueHus KoHyca (MmapasieibHble OCHOBAHUIO U MPOXOSIINE Yepe3 BEPIINHY), CEUCHHUS 11apa;

— HCHOJIb30BAaTh METOJIbI MOCTPOCHUS CEUYCHUW: METOJ CJIEAOB, METOJI BHYTPEHHErO MPOCKTUPOBAHUSA, METOJ
IEPEHOCA CEKYIIEN TUIOCKOCTH;

—  JI0Ka3bIBaThb T€OMETPUUECKUE YTBEPKIACHUA;

— MPUMEHATH TeOMETpUYecKre (GakThl JUISI PEHICHUS CTEPEOMETPHUYCCKHX 3a7ad, IPEANojaralolnXx HECKOIbKO
I1aroB PEIICHUs, €CJIM YCIOBUS MPUMEHEHUS 3aJ]aHbl B SBHOUM M HEIBHOU (dopme;

— pemars 3aJa4d Ha JI0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLIEHUNW U HaXO0XKJIEHUE TEOMETPUUYECKUX BEIINYUH;

— TIIPUMEHATH NOPOrPAMMHBIE CPEACTBA M DBJIEKTPOHHO-KOMMYHMKALIMOHHBIE CHUCTEMBI IIPU  PELICHUU
CTEPEOMETPUYECKUX 3a/1aY;

— IIPUMEHSATH MOJYYEHHBIE 3HAHUS HA IMPAKTUKE: CPABHUBATH, AHAJIM3UPOBATh U OLICHUBATH PEAIBHBIE CUTYAIUH,
NIPUMEHSTh U3YYCHHBIC TTOHITHS, TEOPEMBI, CBOMCTBA B MPOIIECCE MOUCKA PEIICHHUS MaTeMaTHIECKU CHOPMYITUPOBAHHON
npoOJeMbl, MOJCIIUPOBATh peajibHbIC CUTYallMM Ha S3bIKE TE€OMETPHUU, HCCIEA0BaTh ITIOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHSATUM M TeopeM, amnmapara aiareOpbl, peraTh NPaKTUYECKUE 3a7adM, CBSI3aHHbBIC C
HAXO0XKJIECHUEM T'€OMETPUUYECKUX BEINYNH;

— HMETh MpeCcTaBiIcHUs 00 OCHOBHBIX dTalax Pa3BUTHS T€OMETPUM KaK COCTaBHOW YacTH (yHIaAMEHTa Pa3BUTHUS
TEXHOJOTUM
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TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIIACC
Ne Komieerso acos OnexTpoHHbIe (T(POBEIE)
i HaumMeHoBaHue pa3ziennoB U TEM NPOrpaMMbl Beero Kontponshsle | IIpakTuyeckue 06pa30BATENBHBIE PECYpCHI
paboThI paboThI
1 BBeneHue B cTepeoMeTpuio 23 1
9 B3anMHoe pacronoxeHue npsMbIX B 6 1
IPOCTPaHCTBE
3 [TapannenbHOCTh NPAMBIX U IJIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [TepnieHIUKYIAPHOCTD MPSIMBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI ¥ pacCTOSTHUS 16
MHororpaHHuKu 7
7 BekTopsl B IpoCcTpaHCcTBE 12
3 HOBTOPCHI/IC, 00001IeHNe U CUCTEMAaTH3aIMs 5 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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MNPOBEPSEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM

INPOI'PAMMBI
10 KITACC
Kon [TpoBepsieMble IPeIMETHBIE PE3YIIBTATHl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CPEAHETO OOIIET0
npoBepsieMoro | o0Opa3oBaHUs
pe3yabpraTta
7 I'eomeTpus
7.1 OnepupoBaTh NOHATHSIMH: TOUKA, IPsIMasi, INIOCKOCTh
7.2 [IpyMeHsITh aKCHOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX NPU PEHIEHUH F€OMETPUUECKUX 3aa4
7.3 OnepupoBaTh NOHATUSAMU: APALIEIBHOCTD U NEPIEHIUKYIISIPHOCTD NPSIMBIX U INIOCKOCTEN
7.4 KiaccudunmpoBaTh B3aMHOE PaCIiOIOKEHUE MPSIMBIX U TIOCKOCTEH B MPOCTPAHCTBE
7.5 OmnepupoBaTh MOHATUSAMU: ABYI'PaHHBIN Yroj, rpaHd ABYIPAHHOIO yria, peOpo ABYTPaHHOTO YyIJa, JUHEWHBIH yroi
JIBYTPaHHOTI'O yIJia, IpaJyCcHas Mepa JIByTpaHHOIO yria
7.6 OnepupoBaTh NOHATHUSMU: MHOTOTPAHHMK, BBIIYKJIBI M HEBBINYKJIbIH MHOTOIPAHHUK, 3JIEMEHThl MHOTOTPaHHMKA,
NpaBUIbHBIM MHOT'OI'PaHHHUK
7.7 Pacnio3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (TUpaMU1a, IPU3Ma, MPSMOYTOJIbHBIN Mapaiiesenune, Kyo)
7.8 KnaccuduuupoBaTb MHOTOTPaHHUKH, BBIOMpass OCHOBaHMA JUId KJIAacCU(pHUKAIMU (BBIMYKIbIE M  HEBBIIYKIIbIE
MHOTOT'pPaHHUKH, IPABUIIbHBIE MHOTOTPAHHUKH, MIPSIMbIE U HAKJIOHHBIE TPU3MBI, TapaJlIesIeUIe/Ibl)
79 OmnepupoBaTh NOHATUSIMH: CEKYIlasl INIOCKOCTh, CEYEHNE MHOTOI'PAaHHUKOB
7.10 OOBACHATH MPUHLUIBI IOCTPOCHUS CEUEHUH MHOTOI'PaHHHUKOB, MCIIOJIB3YsI METOJI CIIE/I0B
7.11 Crpouthb cedeHuss MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BHIIIOJIHATH (BBIHOCHBIE) IUIOCKUE YEPTEKU U3 PUCYHKOB ITPOCTHIX
00BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y
7.12 PemaTp 3amaun Ha HaxOXXIEHHE T€OMETPUYECKHX BEJIUMYMH 10 oOpa3laM WM alllfOpUTMaM, MPUMEHSS W3BECTHbHIE
AHAIUTUYECKUE METO/BI IIPU PELIEHUH CTAHJAPTHBIX MATEMAaTUYECKHUX 3a/1a4 Ha BBIYMCIIEHUE PACCTOSHUN MEXIY IABYMs
TOYKAMM, OT TOUKH JIO0 IPSIMOM, OT TOUKHJIO TJIOCKOCTH, MEXK/TY CKPEUIMBAIOIIUMHUCS NPSIMbIMHU
7.13 Pemate 3ajaun Ha HaxOXJAEHUE TEOMETPUYECKHMX BEJIMYMH MO 00paslaM HIM alroputMaM, NPUMEHSsS H3BECTHBIE
AQHAIUTUYECKUE METOJbl IpPH PpEUIEHHHM CTaHAApTHBIX MaTeMaTHMYECKUX 3a7ad Ha BBIUMCIEHHE YIJIOB MEXIY
CKPELIMBAIOIIUMUCS NPSIMBIMHU, MEXY IPSIMOM U INIOCKOCTBIO, MEXK/y INIOCKOCTSIMU, IBYIPAHHBIX YIJIOB
7.14 Boeruucisate 00BEMBI M TUIOMIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (Mpu3Ma, MHpPaMHIa) ¢ MPUMEHEHHEM (opmy,
BBIYHCIISITH COOTHOIICHHUSI MEXY TUIONIAISIMUA TOBEPXHOCTEH, 00bEMaMy TOJJOOHBIX MHOTOTPAHHUKOB
7.15 OnepupoBaTh MOHATHSAMHU: CUMMETPHUS B IPOCTPAHCTBE, IIEHTP, OCh U IIOCKOCTh CUMMETPUH, IIEHTP, OCh U IUIOCKOCTb

CUMMETPHHU (UTYPHI
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7.16 W3Bnekarp, nmpeoOpa3oBbIBaTh U MHTEPHPETUPOBATH MHPOPMAIUIO O MPOCTPAHCTBEHHBIX I'€OMETPHUUECKHX (QUrypax,

MMPCACTABJICHHYIO Had UCPTCIKAX U PUCYHKAX

7.17 [MpumensaTe reomerpuyeckue (akThl Ui PELICHUS CTEPEOMETPHUYECKHX 3aj]iad, MPearojararoliiX HECKOJbKO IIaroB

pelIeHts, eClIy YCIOBHUS MPUMEHEHUS 3ajaHbl B IBHOU popme

7.18 HpI/IMCHHTB HpOCTGﬁH.IHG NporpaMMHBIC CPEACTBA W IJICKTPOHHO-KOMMYHUKAIIMOHHBIC CHCTCMbBI IIpHU PCHICHUU

CTePEOMETPUYCCKUX 3124

7.19 [IpuBoauTH IpUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NMPUPOJE W KU3HH, PACIIO3HABATH IMPOSIBICHUE 3aKOHOB

T'COMCTPUHN B UCKYCCTBC

7.20 HpI/IMeHﬂTB IMMOJIYYCHHBIC 3HAHHWA HA ITPAKTUKC: AHAJIU3UPOBATEL PCAJIBHBIC CUTYallUU U IPUMCHATH U3YUCHHLIC ITOHATHUSA B

IpoLecce MOMCKa PEIIeHUs] MaTeMaTHYecKd cHOpMYIHpOBAaHHOW NMpoOJIeMbl, MOAEIUPOBATh pEalIbHbIE CUTyallMH Ha
SI3bIKE TEOMETPHH, UCCIIE0BATh IOCTPOCHHBIE MOJIEIH € UCIIOJIb30BAHUEM F€OMETPUUECKUX IIOHATUI U TEOPEM, alIapaTa
ayreOpbl, pelaTh NPAKTUYECKUE 3a1a4H1, CBSI3aHHbIE C HAXOXKAEHUEM F€OMETPUYECKUX BEIUYUH

ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KITACC

Kon

IIpoBepsieMblIil 2IIEMEHT COAEPKAHUS

I'eomerpus

7.1

OCHOBHBIC TTOHSTHUS CTCPCOMETPUH. Tqua, npsamasi, IMmIOCKOCTb, IMPOCTPAHCTBO. [Tousarrie 00 aKCHOMATHYECKOM MMOCTPOCHUHN
CTEPCOMETPHUHN: AKCUOMBI CTCPCOMCTPHHU U CICACTBUA U3 HUX

7.2

B3aumHOe pacnonoxeHue MNpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS, MapaJUICIIbHbIE M CKPEIIMBAIOIIMECS IPAMBIE.
[TapannenbHOCTh MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: apaJuIeNIbHbIE MIPSIMbIE B IPOCTPAHCTBE, NAaPAJIIETBHOCTD TPEX MPAMBIX,
[apaJUIeIbBHOCTh NPSAMONM M IUIOCKOCTH. YTJIBIC COHANpPAaBICHHBIMH CTOPOHAaMH, YIOJ MEXIY MPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTb MIOCKOCTEN: TapajuleIbHbIE IUIOCKOCTH, CBOMCTBA NMapaJuIeIbHbIX IIOCKOCTe!. [IpocTeline npocTpaHCTBEHHbIE
(Gurypsl Ha JIOCKOCTU: TETPAdp, KyO, Mapajuiesenunes, HoCTpPOSHUE CeUeHHUH

7.3

[lepneHAUKYIAPHOCTE MHPSAMOM M IUIOCKOCTU: NEPHEHAUKYJSAPHBIE IPSAMBIE B IMPOCTPAHCTBE, IPSAMBIC IAapajUICIbHBIE WU
MEPIEHIUKYIIIPHBIE K IUIOCKOCTH, NMTPU3HAK NEPIEHAUKYIPHOCTH IPSIMOM M INTIOCKOCTH, TEOPEMA O MPAMOU NMEPIEHAUKYIISIPHON
IJIOCKOCTHU. YTJIbl B IIPOCTPAHCTBE: YroJl MEKAY NPAMOU U INIOCKOCTBIO, ABYTPAHHBIM YIroJl, JMHEHHBIM Yrojl ABYTPAaHHOIO yIJja.
[lepnieHiuKyIIIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH /10 TUNIOCKOCTH, PACCTOSIHUE OT IIPSIMOM J0 IUNIOCKOCTH, POEKLUs (QUTYypbI HA
IJIOCKOCTb. [IeprneHIuKyIIpHOCTh IUIOCKOCTEH: IPU3HAK NEPHEHAUKYJSIPHOCTH JABYX IUlockoctel. Teopema o Tpéx
HIEPIICHIUKYJIIpax

7.4

[loHsiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTbl MHOTOTPAHHHKA, BBIMYKIBIE W HEBBIIYKIbIE MHOTOIDAHHMKH, pPa3BEPTKa
MHororpaHsuka. Ilpusma: n-yrosnbHasi npusma, TpaHd M OCHOBAHUS IPU3MBI, NpsMasi U HAKJIOHHAsI IPU3Mbl, OOKOBas M IOJIHAs
MMOBEPXHOCTh Npu3Mbl. [lapamienenunen, npsiMOYyroJbHbIN napajienenunes u ero ceoiictea. Ilupamuaa: N-yronpHas nupamuja,
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IpPaHd ¥ OCHOBAaHME NMUPAMUJbI, OOKOBas W TOJHAsl MOBEPXHOCTb MUPaMUJbI, MPaBUWIbHAS U yCceUEHHasl MUpamMuaa. DJIEMEHThI
IIpU3MBbl U TupaMubl. [IpaBuiabHBIE MHOIOTPAaHHUKH: TIOHATHE NPAaBUIBHOIO MHOIOIPAHHUKA, IIPABUJIbHAS MIPU3Ma U IPaBUIbHAS
NUpaMuJia, MpaBUiIbHAS TPEYroJibHas MUpaMUIa U MpaBUIbHBIA TeTpasap, KyO. [IpencraBnenue o mpaBUIbHBIX MHOTOIPaHHUKAX:
OKTa3JIp, J0oJAeKadAp U ukocadapyrue CeueHust Ipyu3Mbl U MUPaMUAbI

7.5 CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYKH, NPSAMOM, IUIOCKOCTH. DJIEMEHThl CUMMETPUHM B NHpaMuiax,
napajulelIeuIneax, NpaBUIbHbIX MHOIOIpaHHUKAX

7.6 Beluuciienue 371€MEHTOB MHOT'OI'PaHHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans 60KOBOM MOBEPXHOCTH M MOJHOM MOBEPXHOCTU
IpSMOI MPU3MBI, TUIOIAAb OCHOBAaHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTH NPSMOM Mpu3Mbl. [lnomans 60KOBOWM MOBEPXHOCTH U
MOBEPXHOCTU MPAaBUIBHOM MMpamMu[ibl, Teopema O IUIoMmaau yceu€HHoM nupamunbl. [lonstue o6 o0véme. OOBEM NuUpaMubI,
IIPU3MBI

1.7 [TomoGHbIe Tena B npocTpancTBe. COOTHOIICHHS MEXTY TUIOIIAAIMHU MTOBEPXHOCTEN, 00bEMaMH TIOJJOOHBIX TEIl

ITPOBEPAEMBIE HA ET'3 11O MATEMATHKE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA
OCHOBHOH OBPA30OBATEJIBHOU ITPOI'PAMMBbI CPEJAHETI'O OBIIEI'O OBPA3OBAHUA

Kon
[TpoBepsieMblie TpeOOBaHUS K MIPEIMETHBIM Pe3yIbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBI CPETHETO
[IPOBEPSIEMOTO
POBEp o0miero oopa3oBaHUs
TpeboBaHUs

Bnagenne meTomamMu J0Ka3aTeNbCTB, alrOpUTMaMU pEIIEHUs 3ajad; yMeHue (QopMyIHpoBaTh W ONEPHUPOBATH
MOHITHSIMH: OTIPEJIeICHHe, aKCUOMa, Teopema, CJIEeJCTBHe, CBOWCTBO, MPHU3HAK, TOKA3aTEIbCTBO, PAaBHOCHIIBHBIC
(OpMYITHPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIHPOBATH 0OPATHOE U MPOTHBOIOJIOKHOE YTBEPKIACHUE, TIPUBOIUTH
MpUMepbl M KOHTPIPHUMEPHI, HCIONb30BATh METOJ MaTeMaTHUeCKOW WHAYKIIUU; TPOBOIUTH JOKa3aTeNIbHbIC
1 pacCcyKICHHs TPH PEIICHUH 3a]la4, OICHUBATH JIOTHUECKYIO TMPABHILHOCTh PACCYXKICHHH, YMEHHE OIEepPHpPOBATH
MOHATUSIMU: MHOXKECTBO, TIOJMHOXKECTBO, OTE€pallMd HaJ MHOKECTBAMH; YMEHHE WCIIOJIb30BATh TEOPETUKO-
MHOJKECTBEHHBIN armapaT JJIsi OTIMCaHUs PEeajbHBIX MPOIECCOB U SBICHUA M TPU PEIICHHH 3a/1ad, B TOM YHCJIE 3
JIpYrux ydeOHBIX MPEIMETOB; YMEHHE OIEepUpPOBATh MOHATHUAMH: Tpad, CBA3HBIM Tpad, mepeBo, nuki, rpad Ha

IJIOCKOCTH; YMEHHE 33]1aBaTh U OMUCHIBATH rpadbl pa3InYHBIMU CIIOCOOAMU; UCIIOIb30BATh I'padbl IPU PELICHUH 3a]1a4

VYmenue ONCpHUPOBATh MOHATHAMU: HATypaJlbHOC YHUCIIO, HEJI0C YHCIIO, CTCICHL C ICJIBIM I10Ka3aTCJICM, KOPCHb
2 HaTypaHBHOﬁ CTCIICHU, CTCIICHb C pallMOHAJIbHBIM IMOKA3aTCJICM, CTCIICHD C IIGﬁCTBHTGJIBHBIM IIOKa3aTcJjieMm, norapn(bM

qucia, CHHYC, KOCUHYC U TAHT'CHC IPOU3BOJIbHOT'O YK CJId, OCTATOK 110 MOAYJII0, PalUOHAJIBHOC YHCJIO, UPPALITUOHAILHOC
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YHCII0, MHOXKECTBA HAaTYPaJIbHBIX, L€JIbIX, PALIMOHATIBHBIX, IEHCTBUTEIbHBIX YHCEI; YMEHHE UCIOIb30BaTh MPU3HAKU
JeIMMOCTH, HAUMEHBIIUI 001N AeTUTENh U HaUMEeHbIlee o0I1iee KpaTHOE, alropuT™ EBKina npu penieHun 3aaad;
3HAaKOMCTBO C Pa3JIMYHBIMHM MO3ULMOHHBIMM CUCTEMaMHU CUUCIICHUS; YMEHUE BBINIOJIHATh BBIUMCICEHUE 3HAUEHUH U
peoOpa3oBaHUs BBIPAXKEHUM CO CTENEHAMHU M Jorapupmamu, npeoOpa3oBaHus IpOOHO-PALMOHAIBHBIX BBIPAKEHUH;
YMEHHUE OIEPUPOBAThH MOHATHAMM: N1OCIEA0BATENILHOCTD, apU(pMETUYECKAs IPOTPECCHs], FEOMETpUYecKas POrpeccus,
OECKOHEYHO YObIBalOIas IeOMEeTpUYecKas IMPOrpeccHs; yMEHHE 3aJaBaTh IIOCIEOBAaTEIBHOCTH, B TOM 4YHCIE C
MOMOUIbI0 PEKYPPEHTHBIX (OPMYJI; YMEHHE ONEpPUpPOBaTh MOHATUAMH: KOMIUIEKCHOE 4YHUCIJIO, COMpPSKEHHbBIE
KOMIUIEKCHBIE YHCIIa, MOAY/b M apT'YMEHT KOMIUIEKCHOT'O YUCIIa, popMa 3allicu KOMIUIEKCHBIX YHcel (TeoMeTpruyecKas,
TPUTOHOMETpHUUECKas U airedpandeckas); yMeTb IPOU3BOAUTDH apudMeTnyecKkue JeHCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU;
MIPUBOJUTH TNPUMEPHI HCIOJIb30BAaHUS KOMIUIEKCHBIX YHCEJN; ONEpUPOBAaTh MHOHATHSIMM: MaTpuma 2x2 u 3x3,

OIIPCACINUTCIIb MaTpHUILIbI, FGOMeTpI/I‘{eCKI/Iﬁ CMBICJI OIIPCACINTCIIA

YMmenue OICPpHUPOBATH NOHATUAMU: PALIMUOHAJILHBIC, UPPAINOHAJIIBHBIC, [TOKA3aTCIIbHBIC, CTCIICHHBIC, HOTapI/I(l)MI/I‘-ICCKI/Ie,
TPUTOHOMCTPUUCCKUC YpPAaBHCHHA W HCPABCHCTBA, WX CHUCTCMbI, YMCHHC OICPUPOBATH IMOHATHUAMU: TOKIACCTBO,
TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHUE, HCPABCHCTBO, CUCTEMa ypaBHeHI/Iﬁ U HCEPABCHCTB, PABHOCUJIIBHOCTbH
ypaBHCHHP’I, HCPAaBCHCTB U CUCTCM; YMCHHC PCIIATH YPAaBHCHUSA, HCPABCHCTBA U CUCTEMbI C IMOMOIIBIO PaA3JIMYHBIX
HpI/IéMOB; peuiaTb YpaBHCHUA, HECPABCHCTBA U CHUCTCMbI C IIApaMCTpPOM; IPUMCHATL YPABHCHHA, HCPABCHCTBA, HX

CHUCTEMBI AJId pCIICHUA MAaTEMATUYCCKHUX 3aaa4 U 3aa4 U3 Pa3JIndHbIX obOnacrei HayKu U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATUSAMU: (PYHKIMSA, YETHOCTh (QYHKUMH, MEPUOJUYHOCTH (PYHKLUHH, OTPAHUYEHHOCTD
(yHKIIMM, MOHOTOHHOCTb (YHKIUH, IKCTpeMyM (yHKLIMH, HauOojbllee M HauMEHbIlee 3HaueHUs (QYHKUHUU Ha
MIPOMEXYTKE, HENpepbIBHAsI (QYHKLUS, aCUMNOTOTHI Trpaduka (QyHKIMHU, repBas W BTOpas NpOU3BOAHAs (PYyHKIHUH,
TeOMETPUYECKUN M (PU3MUECKUI CMBICIT MPOU3BOIHOM, IEpBOOOpa3Hasi, ONPEACIEHHBIN HHTETpall; YMEHHE HaXOIUTh
acUMITOTHI rpaduka (QyHKIMM; YMEHHE BBIUYMCIATH MPOU3BOIHBIC CYMMBI, TPOU3BEACHHS, YACTHOTO U KOMIO3HIIUU
(GyHKUUH, HAXOAUTh ypaBHEHUE KacaTeIbHON K rpaduky (pyHKUUHU; YMEHHE HAXOAUTh NMPOU3BOAHBIC IEMEHTAPHBIX

(yHKUIWH; YMEHHE UCTIONB30BaTh MPOU3BOIHYIO ISl UCCIEAOBAHMS (DYHKINI, HAXOJUTh HAUOOJIBIINE U HAUMEHBIIINE
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3HAa4YCHUA (I)YHKHHﬁ; CTPOUTH Fpaq)I/IKI/I MHOT'OYWJICHOB C HCIIOJIB30BAHUCM alIlapaTa MaTEMaTUYCCKOI'0 aHalinu3a,
NPUMCHATH MPOU3BOAHYHO JISI HAXOXIACHHUSA HAWITYUHICro PpCHICHUA B IPUKIAAHBIX, B TOM YHCJIC COLUAJIBHO-
3KOHOMMHNYCCKHX U (bI/I3I/I‘ICCKI/IX 3aa4dax; HaXOaAuTh IIomaau Hu 00BEMBI (1)I/Il"yp C IMMOMOLIbKO MHTCTPAJia, IMIPUBOAUTDH

IpUMEPbI MATEMATUYCCKOI'O MOACIIMPOBAHUSA C ITIOMOIIBIO )II/ICI)(I)CI)CHI_II/IB.HBHBIX ypaBHCHI/Iﬁ

YMmenue onepupoBath NOHITUAMHU: Tpaduk QyHKIKN, 00paTHAs QYHKIHS, KOMIO3UIUS QYHKINN, THHENHHAs (YHKIIMS,
KBaJlpaTU4Has (YHKIMS, paluoHainbHas (QyHKUMS, cTeneHHas (yHKIUs, TPUTOHOMETpUUECKHe (YHKIMU, OOpaTHBIE
TPUTOHOMETpUYECKHE (DYHKIINH, TOKa3aTeNIbHAs U JorapuMuyeckas pyHKIMN; yMEHUE CTPOUTH I'pauKu N3yICHHBIX
(GyHKIMM, BBINONHATH NMpeoOpa3oBaHus TpaUKOB (YHKIMH, MCIONb30BaTh T'padUKHU A1 U3y4EHUS IPOLIECCOB U
3aBUCUMOCTEH, NpPHU pEUIeHMH 3aJad W3 JAPYruX Y4YEOHBIX NPEIMETOB M 3ajady M3 PEaJbHOM >KU3HHU; BBIpaXKaThb
(opMynaMu 3aBUCUMOCTH MEX]Ty BETMUMHAMHU; UCIIOJIb30BaTh CBOMCTBA U rpapuku pyHKIMIA 11 peleHns] ypaBHEHUH,
HEPaBEHCTB U 3a/1a4 C MapaMeTpaMu; M300pakaTh HAa KOOPJMHATHOW IJIOCKOCTH MHOXKECTBA PEICHHH ypaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMeHue pemaTts TeKCTOBbIE 33]]a4H Pa3HbIX THIIOB (B TOM YKCJIE€ Ha MPOLIEHTHI, TOJIM U YacTH, HA BUKEHHE, padoTy,
CTOMMOCTh TOBApOB W YCIYyT, HAJOTH, 3aJa4d U3 OO0JacTU YNpPaBIICHUS JIMYHBIMU M CEMEHHBIMU (UHAHCAMM);
COCTaBIISITh BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA M MX CHCTEMBbI IO YCJIOBUIO 3aJlauyM, MCCIEA0BATH IMOJIyYEHHOE
pelieHre U OLEHUBATh MPaBIONOJ00HOCTh PE3y/bTaTOB; YMEHHE MOJEIMPOBATh peajbHble CUTYallUd Ha SI3bIKE
MaTeMaTHKHU; COCTaBISATh BBIPAXKECHMS, YPAaBHEHHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCJIOBMIO 3aJayd, MCCIIEIOBATh

IIOCTPOEHHBIE MOJIEJIN C UCIOIb30BAaHUEM alllapaTa ajaredpbl, MHTEPIPETUPOBATh MOJIYUEHHbBIN pe3yabTaT

YMeHue onepupoBaTh MOHSATHSAMU: CpeaHee apuMeTHdecKoe, MeIraHa, HauOojblliee W HAUMEHbIIEEe 3HAYCHHUS,
pa3Max, JuCHEepCHs, CTaHJIApPTHOE OTKJIOHEHHWE YHCIOBOIO Habopa, yMEHHE W3BJIEKaTb, WHTEPIPETUPOBATH
uHpOpPMAIIMIO, TPEACTABICHHYI0 B TaONUIAX, Ha JUarpaMMmax, rpadukax, OTpaKalollyl0 CBOMCTBa peabHBIX
MIPOILIECCOB U SIBJICHUH; MPEICTABIIATh MHOOPMAIMIO ¢ TIOMOIIBIO TaOJIUI] U AUArpaMM; UCCIIECAOBAaTh CTATUCTHUECKUE
JaHHbIE, B TOM YHCJE C NMPUMEHEHUEM IpadUuecKuX METOIOB M 3JCKTPOHHBIX CPEICTB; rpa)UYecKH HCCIEeI0BaTh

COBMCCTHBIC Ha6J'IIOIICHI/ISI C IIOMOLIBIO JUarpaMm pacCCrBaHUA U JIMHEeHOM perpeccuun
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YMeHue onepupoBaTh MOHATHAMU: CIY4YalHBIA ONBIT U CilydaifHOe COOBITHE, BEPOSTHOCTb CIy4ailHOTO COOBITHS;
YMEHHUE BBIYUCIATH BEPOSTHOCTh C HCHOJb30BAHHMEM TpapHUUecKUX METOAOB; NPUMEHATh (OPMYIbI CIOXKEHHUS U
YMHOKEHUS BEpOATHOCTEH, (hOpMyILy OJHON BEPOSITHOCTH, (popMyiry bepHyiu, komOuHaTopHble GakThl U HOPMYIIbI;
OLIEHUBATh BEPOSITHOCTU peaJIbHBIX COOBITUH; YMEHUE ONEpUPOBATH MOHATHIMMU: CllyyaiiHas BeJIMYMHA, paclpeiesieHue
BEPOSATHOCTEH, MaTeMaTUYECKOE OKUAAHUE, TUCIIEPCUS U CTAaHIAPTHOE OTKIOHEHHUE CIy4aliHOW BEJIUYMHBL, (PyHKIHH
pacnpeieneHus U INIOTHOCTH PaBHOMEPHOT'0, MTOKA3aTEeIbHOTO M HOPMAJILHOTO paclpe/iesieHnii; yMEHNE UCTI0Ib30BaTh
CBOMCTBA U3YYEHHBIX pacIpe/ieIeHUH JUIsl pEelIeHUs 33/1a4; 3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJIBIINX YHUCET, METO/IbI
BBIOOPOYHBIX HMCCIIEJOBaHUM; YMEHUE NPUBOAUTH MPUMEPHI MPOSIBICHUS 3aKOHA OONBIIMX YHUCET B MPUPOAHBIX U
OOLIECTBEHHBIX SBJICHUSAX; YMEHHUE ONEPUPOBATH MOHATUSMU: COUETaHHUE, MEPECTAHOBKA, YMCIO COYETAHUM, YUCIO
NepecTaHoBOK; OMHOM HbIOTOHA; yMEHHE MPUMEHSATh KOMOMHATOPHBIC (DAKThl U PACCYKICHMS IS PEIICHUS 3a7ad;
OLIEHUBATh BEPOATHOCTHU PEaJbHBIX COOBITUH; COCTABIATh BEPOATHOCTHYIO MOJIENIb U MHTEPIPETHPOBATH MOTYyYSHHBIH

pe3yabTaT

YMeHnue onepupoBaTh NOHATUSAMHU: TOUKA, IPSIMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUNHA YIJIa, IJIOCKUH
yrojl, ABYIPaHHbIN yroj, TPEXTPaHHBIA YroJ, CKpelIMBaoLecs MpsAMble, MapaiieIbHOCTh U MEPHEeHIUKYISIPHOCTh
NPSMBIX U TUIOCKOCTEH, yroia MeXAy MPSMBIMU, YroJ MEXIy NpsIMOM M IUIOCKOCTBIO, YTOJl MEXIY IUIOCKOCTSIMH,
paccTosiHMe OT TOYKHM 10 MJIOCKOCTH, PACCTOSHUE MEXIY MPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSIMM; YMEHUE
UCIOJb30BaTh NPU PELIEHUU 3aJad H3y4eHHbIe (AaKThl U TEOPEMbl IUIAHUMETPHUM; YMEHHE OLIEHUBATh pa3Mepbl
00BEKTOB OKPY’KAIOILIET0 MUPA; CTPOUTh MaTEMaTUYECKHE MOJIENH C TOMOIIBIO FEOMETPUUECKUX TTOHITUI U BEJINYHH,

peiaTh CBA3aHHBIC C HUMHU MPAKTHUYCCKUEC 3aJa4U

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAb (UTYpBl, 00BEM (UTYpBI, MHOTOTPAHHUK, NPABUIIbHBI MHOTOTPaHHUK,
ceueHre MHOTOTpaHHMKA, KyO, MapajuleNienuIies], pu3Ma, nupamuna, Gurypa u moBEpXHOCTh BPALCHHS, LAIHHID,
KOHYC, map, cdepa, miomaas cepsl, MIona b TOBEPXHOCTH MUPAMUIBI, TIPU3MBL, KOHYCa, IIIIUHIPa, 00BEM KyOa,
IIPSIMOYT'OJIBHOTO NTapajulelIeIUAIIea, TMPAMUIBL, IPU3MBI, WIMHIPA, KOHYCA, 11apa, pa3BEPTKA IOBEPXHOCTHU, CCUCHHUS

KOHYCa 1 NWJIMHApPA, [apalJICJIbHbBIC OCU UJIM OCHOBAHWUIO, CCYCHHUC 1Iapa, IJIIOCKOCTb, KaCaroIasacCa C(bepbl, HuiInHAapa,
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KOHYCa; YMCHUC CTPOUTH CCUCHUC MHOT'OI'pAHHHKA, I/I306pa)KaTI> MHOT'OT'paHHUKH, (1)I/IprBI " IMOBCPXHOCTH BpAILICHHUA,
HUX CCUYCHUS, B TOM YHCJIC C ITOMOILIBIO 3JICKTPOHHBIX CPEACTB; YMCHUC IIPUMCHSATDH CBOICTBa TCOMETPHUYCCKUX (1)I/Il"yp,
CaMOCTOATCIBHO (bOpMYJ'II/IpOBaTB OIIPECACIICHUS U3y4YaCMBbIX (1)I/Il"yp, BbIIBHUI'aTh T'HIIOTE3bI O CBOMCTBax M IMpHU3HaKax
TCOMCTPUICCKHUX (1)I/Il“yp, 00OCHOBLIBATL HIIH OIpoBepratb HX; YMCHHC IPOBOIAUTH KJ'IaCCI/I(bI/IKaI_II/IIO (1)I/Iryp 10

Pa3IMYHBIM IIPpHU3HAKaM, BBIIIOJIHATH HeO6XO,Z[I/IMBIe JOINOJTHUTECIIBHBIC ITIOCTPOCHUA

11

YMeHune ONCpHUPOBAThH NOHATUAMMA: IBUKCHUC B IIPOCTPAHCTBE, napannenLHmf/'I IEpEHOC, CHUMMETPHUS HA IJIOCKOCTH U B
MPOCTPAHCTBE, MIOBOPOT, NMPeodpazoBaHme MOA00HS, TOA00HBIE (PUTYPHI; YMEHHE PAaclO3HABATH PAaBHBIC M MOJO00HBIE
(1)I/Il"ypI>I, B TOM YHUCJIC B IPUPOAC, UCKYCCTBEC, ApXHUTCKTYPE; UCIIOJIB30BATh TCOMECTPUUCCKHUEC OTHOICHUS IPU PCUHICHUN
3a]a4; HAXOJUTh T€OMETPHUECKUE BEIMYNHBI (JJTMHA, YTOJI, TIOLIa/lb, 00bEM) MIPU pEIICHUH 33a4a9 U3 IPYTUX y4eOHBIX
MPEIMETOB U U3 PEATbHOHN KU3HH, YMEHUE BBIUUCIATH T€OMETPUUYECKUE BEIMUMHBI (UIMHA, YroJl, TUIOMIAlb, 00BEM,
IJIomaab HOBerHOCTI/I), HCIIOJIb3Ys U3YYCHHBIC (I)OpMyHLI 1 MCTOJIbI, B TOM YHUCJIC: IUIOMIAJIb ITOBECPXHOCTU MUPAMUIBI,
NPU3MBI, KOHYCa, IWIHHIPA, IUI0Iaab cepbl; 00bEM Kyba, MPSIMOYTOJIBHOTO NMapajiesenuneia, TUpaMuIbl, IPU3MBI,

LWJIMHPA, KOHYCA, I1apa; YMEHHUE HaXOUTh OTHOIIEHHE 00bEMOB MOAOOHBIX (HUTYp

12

YMeHue onepupoBaTh MOHITUSIMH: MPSIMOYTOJIbHAS CUCTEMa KOOPIUHAT, BEKTOP, KOOPAMHATHI TOYKHU, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEICHHE BEKTOpa Ha YHCJIO, pa3loXKeHHe BEeKTopa Mo 0a3ucy, CKalspHOe
MPOM3BEICHUE, BEKTOPHOE TMPOM3BEACHHE, Yrojll MEXIy BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIM U

KOOPJAMHATHBIA METOJ JIJIsl PEIICHHS TEOMETPHUUECKUX 3a7a9 U 33/1a4 JPYTHX yIeOHBIX MPEIMETOB

13

VYmenue BI)I6I/IpaTI) HOI[XO)I?IIHI/II)’I MCTOO I PCUICHHUA 3ada4yd, IMMOHUMAaHHWC 3HAYUMOCTH MATCMATHKU B HU3YYCHUU
NIpUPOAHBIX U 06HICCTB€HHI>IX mponeccoB 1 HBHGHHﬁ; YMCHHE PACIIO3HABATh HNPOABJICHUC 3aKOHOB MATCMATHKU B

HCKYCCTBE, YMEHUE IIPUBOIUTH IPUMEPBI MATEMATHYECKUX OTKPBITHA POCCUMCKON 1 MUPOBOI MAaTEMaTH4YECKON HAYKH
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HEPEYEHD 3JIEMEHTOB COAEPXKXAHUSA, ITIPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon [IpoBepsieMblil PIEMEHT COJIEPKAHUS
1 Uucna v BBIYUCICHUS
11 Hatypanbuble u nemnsle uncina. [Ipu3Haku 1e1MMOCTH LENbIX YUCeT
1.2 Panmonansubie yrcia. OOBIKHOBEHHBIC U ICCATUIHBIC IPOOH, TIPOIICHTHI, 0ECKOHEUHBIC TEPHOTUICCKIE TPOOH
13 ApudmeTrnueckuii KOpeHb HATYpaJbHOH cTeneHu. JledcTBus ¢ apuMeTHUECKUMH KOPHSIMHU HaTypaJlbHOW CTETIEHU
14 Crenens ¢ 1enbM nokaszareneM. CTeneHs ¢ paluoHaIbHBIM Moka3aTeneM. CBOWCTBA CTENEHU
15 CuHyc, KOCHHYC M TAaHT€HC YUCIIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTAaHT€HC YMCIOBOTO apryMeHTa
1.6 Jlorapudm uuncna. JlecaTuyHbie U HaTypajIbHbIE JOrapudMbI
17 JlelicTBUTENbHBIE YHCTIa. ApUPMETHYECKHE ONEpalud C ACUCTBUTEIbHBIMH 4YMCIaMU. [IpuOnmkEHHbIE BBIYMCICHHS, MpaBUIia
' OKpYTJICHUS, TPUKHUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUH
1.8 [IpeoOpaszoBaHue BhIpaKEHUN
1.9 KommuiekcHble uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Lensie u 1poOHO-palliOHATBHBIC YPaBHEHUS
2.2 WppanuoHanpHble ypaBHEHUS
2.3 TpuroHoMeTprYeCKHe ypaBHEHUS
2.4 IToka3arenbHble U JorapupMuUUIecKre ypaBHEHHS
2.5 Lensie u 1poOHO-palMOHATIBLHBIE HEPABEHCTBA
2.6 WppanuoHanbHble HEPABEHCTBA
2.7 [TokazarenbHbIEe U JTOTapHPMHUIECKHE HEPABEHCTBA
2.8 Tpuronomerpuyeckre HepaBeHCTBA
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2.9 CucreMbl 1 COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHu

2.11 Marpuua cucteMsl JMHEHHBIX ypaBHEeHUN. OnpeneanTenb MaTpUIbl
3 OyHKIMM U rpaduku

31 @Oynknus, crnocodbl 3amanus (yHkuuu. [padukx ¢ynkumu. BzaumHo oOpatneie (yHKmum. YETHBIE M HEUYETHBIE (QYHKIUH.
. [lepnonuueckue GyHKIUN

3. OOnacTe ompeseneHnuss U MHOXeCTBO 3HaueHUW QyHkuumu. Hymun ¢ynkumum. IIpomexyTku 3HakomoctosHCTBa. I[IpomexyTku
' MOHOTOHHOCTH QyHKIMU. MakcuMymbl 1 MUHUMYMBI pyHKkinu. HanOonblee 1 HauMeHblIee 3HaueHne (PyHKIIMHM Ha TPOMEKYTKE

3.3 CrenenHas GyHKIUS ¢ HATYpaJIbHBIM U LIeNbIM Noka3aTteneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHs N-0if cTeneHu

3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu

3.5 [TokazaTenpHas u torapudmudeckas PyHKIIMH, ©X CBONCTBA U I'PpapuKH

3.6 Touku pa3psiBa. AcuMNTOTHI rpapukoB pyHkuil. CBOCTBA PYHKIMHA, HEIPEPHIBHBIX HA OTPE3KE

3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 331aHNUS TIOCIIEJOBATEIBHOCTEH

3.8 Apupmernueckas 1 reoMmeTpudeckas nporpeccun. @opmyia ClI0KHBIX IPOLEHTOB
4 Hauana maTemMaTuueckoro aHaimsa

4.1 [TpousBoanHas pynknuu. [I[pon3BoHbBIC dJIeMEHTAPHBIX (PYHKITHI

42 [lpumeHeHre NPOM3BOJHONW K HCCIEAOBaHMIO (DYHKIMI Ha MOHOTOHHOCTh M O3KCTpeMyMbl. HaxokaeHue HauOONbIIEro M
' HAaMMEHBIIIETO 3HaYeHUS (PYHKIUH Ha OTPE3Ke

4.3 [TepBooOpasnas. MuaTerpan
5 MHoxecTBa U JOrvKa

5.1 MHoxecTBO, onepaiuu Haj MHOKecTBamMu. J{luarpammel Diinepa — Benna

5.2 Jloruka




-22-

6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomeTpust
7.1 @urypsl Ha IMIIOCKOCTH
7.2 [IpsiMbIe ¥ TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuK1
7.4 Tena v NOBEpXHOCTHU BpAILLEHUS
7.5 Koopannatsl u BEKTOpHI

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
— T'eomerpus, 10-11 xkmaccel/ Aranacsu JI.C., byryzoB B.®., Kagomues C.b. u np., AKiimonepHoe 00IIeCTBO

«M3parenscTBO «IIpocBerenne»
INUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
— bubauoreka LJOK
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