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INOACHUTEJIBHAS 3AIINCKA

[eomerpust sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OO0IIero
00pa3oBaHMsl, TaKk Kak 00ecrieuuBaeT BO3MOKHOCTh U3yUEeHHUs JUCLUIUINH €CTECTBEHHO-HAyYHOU
HANpaBJICHHOCTH M TPEIMETOB T'yMaHUTAPHOTO IMKIA. II0CKONBKY JOTHYecKoe MBIIUICHHE,
dopmupyeMoe TpH M3YYEHHU OOYYAlOIIMMHUCS TOHATHUWHBIX OCHOB TI'€OMETpUH, IpH
JIOKA3aTelNbCTBE TEOPEM M TOCTPOCHUU ILEMOYKU JIOTUYECKUX YTBEPXKICHUN NPU PEIICHUH
TEOMETPUYECKUX 3a/lad, YMCHHE BBIIBUTATh W OIPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO
UCTIONIB3YIOTCSl TIPU PEIICHUH 33]a4 €CTECTBEHHO-HAYYHOTO LWKJA, B YaCTHOCTH (PU3MUYECKUX
3a1ad.

Llens ocBoeHHMst mMporpaMMbl yueOHOTo Kypca «I'eomerpus» Ha yriryOI€HHOM ypOBHE —
pasBUTHE WHAMBHIYaJbHBIX CIIOCOOHOCTEH OOYyYalOIIMXCS NPU H3yYEHHH TE€OMETPUH, Kak
COCTaBIIAIOLICH MpeaMeTHOM oOnactu «MaTtemaTuka M HHPOpPMaTHUKa» dYepe3 oOecreueHHe
BO3MOXXHOCTH TPUOOPETEHHsSI M HCIIOJIb30BaHUS Oosiee TIyOOKMX TIeOMETpUYECKHX 3HAaHUM WU
NeHCTBUH, CTIeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCHEIIHOTO MPOo(eCCHOHATBEHOTO
00pa30oBaHMsl, CBA3aHHOTO C HCIIOJIB30BaHHEM MaTEMaTHKH.

[IpuopuTeTHBIMH 3a7ja4aMu Kypca T€OMETPUH Ha YIIyOJEHHOM YPOBHE, PACIINPSIONIMMHU
¥ YCWIMBAIOIIUMH Kypc 0a30BOT0 ypOBHSI, SIBIISIFOTCS:

pacHmMpeHue MpPEeACTaBICHHS O TEOMETPUM KaK YacTH MHPOBOW KYJIbTYpHl U
(dopMHpOBaHUE OCO3HAHUS B3AaUMOCBS3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE TPEJCTABICHHUS O TNPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEUIIHMX
MaTeMaTHYECKUX MOJENSX, T[O3BOJISIONIMX ONUCHIBATh M  M3ydaThb pas3Hble SBICHUS
OKpY’KaIOIIeT0 MHpa, 3HAHHE MOHATHWHOTO ammapara 1mo pasaeny «CrepeoMeTpus» ydeOHOro
Kypca reOMeTpuH;

(dbopMHpoBaHHE YMEHHSI BIIaIeTh OCHOBHBIMH MOHATUSIMH O TPOCTPAHCTBEHHBIX (DUTYpax
¥ UX OCHOBHBIMH CBOMCTBaMHM, 3HaHHE TeopeM, (HOpPMyNI M YMEHHE UX NPHUMEHITH, yMEHHS
JIOKa3bIBaTh TEOPEMBI U HAXOJIUTh HECTaHJAPTHBIE CIIOCOOBI PELICHUS 3a/1ay;

dopMHupoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTeXkaX, MOACNAX U B pPEATbHOM MHpE
MHOTOT'pPaHHMKH U TeJla BPaIleHUs,, KOHCTPYUPOBAaTh T€OMETPUUYECKHE MOJIEIIH;

dopmMHupoBaHHE  TIOHUMAaHUS  BO3MOXHOCTHM  AKCHMOMAaTHYECKOTO  IOCTPOCHUS
MaTeMaTHYECKUX TEOpHi, (HOpMUpOBAHHE MOHWMAHHS POJH AKCHOMATUKH TPH TMPOBEIACHUHU
pacCyKIEHHUI;

dopMupoBaHne YMEHHUS BIAJETh METOJAMM JOKAa3aTelIbCTB M AITOPUTMOB PEIICHHS,
YMEHHS HX MPUMEHATb, INPOBOMUTH JIOKAa3aTeNbHBIE PACCYKICHHUS B XOIE pPELICHUS
CTEPEOMETPUYECKUX 3a7a4 M 3aJa4 C [PAKTUYECKUM CoJep)KaHHEM, (OpMHUpPOBAHUE
OpeACTaBIeHUss O HEOoOXOAMMOCTH JI0Ka3aTeIbCTB INpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEP)KJICHUI U POJTM aKCUOMATUKU B TIPOBEICHUH JICTYKTHBHBIX PACCYKACHUH;

pa3sBUTHE M COBEPIICHCTBOBAHUE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
o0yJaromuxcs, TO3HABATEIbHOW aKTUBHOCTH, WCCIIEIOBATEIILCKAX YMEHUH, KPUTHYHOCTHU
MBIIIICHHSI, THTEpPeCca K U3yUEHHIO TEOMETPHUH;

¢dopmupoBanne (HYHKIHMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacno3HaBaTh TPOSBICHUS T'€OMETPUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEaNbHBIX KU3HEHHBIX CUTYalUsSX U NPU M3YYCHUH JPYTHX YYEOHBIX MPEJAMETOB, IMPOSBICHHS



3aBUCHUMOCTENl M 3aKOHOMEpPHOCTEW, MOJEIMPOBAHUS pEANbHbIX CHUTYyallli, HCCIeI0BaHUs
HOCTPOEHHBIX MOJENeH, UHTepIpEeTaluy MOITY4YEHHBIX PE3YIbTATOB.

OCHOBHBIMHU cOZiepKaTE€IbHBIMU JIMHUSIMU yueOHoro kypca «l'eomerpusi» B 10-11
Kiaccax sBisitorcs: «IIpsiMble M TJIOCKOCTH B TNPOCTPaHCTBE», «MHororpaHHuku», «Tena
BpallleHus», «BEKTOpbI M KOOPANHATHI B IPOCTPAHCTBEY, «/{BMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO TpeOoBaHME «YMETh ONEPHPOBATH MOHATHUSIMI,
pEJIeBaHTHBIMH T€OMETPUU Ha YriayOnEHHOM ypoBHE 00yueHus B 10—11 ximaccax, OTHOCUTCS KO
BCEM COJEpXaTeJbHbIM JMHUIM Yy4eOHOro Kypca, a (OpMUPOBAaHUE JIOTUYECKHX YMEHUM
pacopenensercd HE TOJIbKO IO COJEp)KaTelIbHbIM JIMHUSIM, HO M IO TojaM OOy4eHHS.
Conepxxanne 00Opa3oBaHUs, COOTBETCTBYIOIEE IPEIMETHBIM  pe3yjbTaTaM  OCBOEHUS
DdenepanbHOil pabouel MporpamMMbl, pacipeAeaEHHbIM 110 ToAaM 00yuYeHHs], CTPYKTYpUPOBAHO
TakuM 00pa3oM, uYTOOBI KO BCEM OCHOBHBIM, MPUHIMIIMAIBHBIM BOIpPOCaM OOydarouiuecs
oOpamanuch HEOJHOKPAaTHO. OTO MO3BOJSET OpPraHHW30BaTh OBJIAJCHHE T'€OMETPUUYECKUMU
NOHATHSMHM W HaBBIKAMH TIOCIEI0BAaTEIbHO M IOCTYMATENIbHO, C COOJIOJCHHEM NPUHIIMIIA
NPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYaTh B OOIIYI0 CHCTEMY TI'€OMETPUYECKHX
npeAcTaBiIeHU 00yUYaIOIMXCsl, pacupsst U yriayomnss e€, oOpa3ys MpOYHbIE MHOXECTBEHHBIE
CBSI3U.

[Tepexona K M3y4eHHUIO T€OMETPUH Ha YIIIyOJEHHOM YPOBHE I103BOJISET:

co3laTh yCIOBHMA Ans JuddepeHnuanuu oOydeHUs, MOCTPOCHMs HWHIMBUAYaJIbHBIX
o0pa3oBaTeNbHBIX MpPOrpaMM, OO0ECNeunTh YIIIYyONEHHOE H3ydYeHHEe TEeOMETpHM  Kak
cocTaBJsioLIEl yueOHoro npeamera «MartemaTukay;

HNOJArOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO M3YyYeHHMs MaTeMaTHKU ¢ Y4€TOM BblOOpa
Oynymieit mpodeccuu, obecrieunBasi MPEEMCTBEHHOCTh MEXIy OOMIMM ¥ TPOECCUOHATHHBIM
o0pa3zoBaHHEM.

Ha wu3yuenmne yueOHOro Kypca «l'eomerpus» Ha yriyOon€HHOM ypoBHe oTBOAuTcs 204
yaca: B 10 kmacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102 gaca (3 gaca B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATUS CTepeoMeTpuu. Touka, mpsmasi, JI0CKOCTh, MpocTpaHCcTBo. IlonsaTne
00 aKCHOMaTHYECKOM IOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX.

B3anMHOe pacnoyioKeHue MpsMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, apaJlJIeIbHbIE U
cKpemuBaromuecs npsamele. [IpuzHaku ckpemuBaromumxcs npsameix. [lapamienbHOCTh NPSMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IMApAJUICIbHBIEC MPSMbIE B MPOCTPAHCTBE, MApaJLIEIbHOCTh TPEX
NpsMBIX, MapaJyIeIbHOCTh MNOpAMOM U IIockocTH. [lapamnenbHOoe UM IEHTpalbHOE
POEKTUPOBaHUE, n3o0pakeHue puryp. OCHOBHBIE CBOHCTBA MApaICIbHOTO MPOSKTUPOBAHMUS.
N300paxkenne Guryp B napamielbHOW MPOEKIHU. YTIIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJl
MEXIYy NPSAMBIMU B IIPOCTpaHCTBE. IlapajuienbHOCTh IIIOCKOCTEN: IapaljiebHbIE IUIOCKOCTH,
CBOICTBA MapaJlIeNbHBIX TUIOCKocTer. [IpocTeiiiie mpocTpaHCTBEHHbBIE (GUTYpPBI HA IIIOCKOCTH:
TeTpa’ip, NapaJICIIECUIE], TIOCTPOCHNUE CEYCHUN.

[lepneHaUKYISIPHOCTE HPSAMOM M IUIOCKOCTH:  IEPIEHIUKYJSpPHBIE IIPSMBIE B
MPOCTPAHCTBE, NpPsIMbIE MAapaUICbHbIE M MEPHEHAUKYISPHbIE K IIJIOCKOCTH, IpHU3HAK
NEPHEHANKYISIPHOCTH TPSIMOM M IUIOCKOCTH, TEOpeMa O MpAMOW NEPHEHAUKYISIPHON
II0CKOCTH. OpTOroHanbHOE MpOEKTUpoBaHuE. [lepneHauKyIsap U HAKIOHHBIE: PAaCCTOSTHUE OT
TOYKH JI0 TUWIOCKOCTH, PACCTOSIHUE OT MPSIMOM 110 TUIOCKOCTH, MPOEKIHS (PUTYPBI HA MIIOCKOCTb.
IlepneHAUKYIAPHOCTD IUIOCKOCTEH: IIPU3HAK MEPIIEHAUKYIIAPHOCTH ABYX IUIOCKOcTer. Teopema
0 TPEX MEPIECHIUKYIIApax.

VYrabl B IPOCTPAHCTBE: YOI MEXAY MPSIMOM U TIIOCKOCTHIO, ABYTPAHHBIN YroJ1, TWHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHbli W MHOrorpaHHble yribl. CBOHCTBa IJIOCKMX YIJIOB
MHOTOrpaHHOro yria. CBOWMCTBa IJIOCKMX M JBYI'PAaHHBIX YIJIOB TPEXTPAaHHOrO yria. Teopemsl
KOCHHYCOB M CUHYCOB JIJIsl TPEXTPAHHOIO yIJIa.

MHoOrorpaHHuKHu

Bunbl MHOrorpaHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yromapHas npusMma,
npsMasi 1 HaKJIOHHAs MPHU3MBI, OOKOBas W TOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamnenenunen,
NPSIMOYTOJIBHBIN TMapajulesIeNIuIle] W €ro cBoWcTBa. KpaTwaillime nyTH Ha NOBEPXHOCTH
MHOTOorpaHHuKa. Teopema Oinepa. [IpoctpancrBennas teopema I[ludaropa. IMupammma: n-
yroyibHas mUpaMuja, IpaBuibHas U yceu€HHast mupamuipl. CBoiicTBa pédep 1 OOKOBBIX IpaHen
NpaBUIbHON mnupamuzbl. [IpaBunbHbIE MHOTOTpAHHUKM: IpaBUJIbHAs NpHU3Ma U IpaBUIIbHAsS
NUpaMuja, paBUWIbHAS TPEYToJibHAS MUPaMKJIa U MIPaBUWIbHBIN TeTpadap, Ky0. [lpencraBnenue
0 MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTAdIP, NJOAEKAdAP U UKOCADIP.

Brruncnenune 31eMEHTOB MHOTOTPAaHHUKOB: pEéOpa, nuaroHanu, yribl. [hnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM IOBEPXHOCTU MPSAMOM NPU3MBI, IUIOIIAJb OCHOBAaHUM, Teopema O
OOKOBOI MOBEPXHOCTU TPsiIMOM mpu3Mmbl. [lnomans OOKOBONW MOBEPXHOCTH U TMOBEPXHOCTH
MIPaBUIILHOM MUPAaMHJIBI, TEOPEMA O IUIOIIAIN YCEUEHHON MTUPaAMUIBL.

CumMeTpust B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU MPABUIbHBIX MHOTIOIPAHHUKOB.
CummeTpusi B NIpaBUIBHOM MHOTOTPaHHUKE: CHMMETpHUS Napajuielenunena, CUMMETpUs
MpaBUJIbHBIX IPU3M, CHMMETPUS MPABUIIbHON TUPAMU/IBI.

BekTops! M KOOPAMHATHI B IPOCTPAHCTBE



IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHAIPAaBICHHBIE W IPOTUBOIOJIOXKHO HAIIPABJICHHBIE BEKTOPHI. PaBeHCTBO
BEKTOpPOB. [I€HCTBHSI C BEKTOpAaMH: CIIOKEHUE W BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XCHME BeKTOopa Ha unciao. CBoicTBa cloKeHUs BeKTOpoB. CBolicTBa
YMHOKEHMS BeKTOpa Ha yucio. [loHaTne xomIutanapHbele BeKTOphI. [Ipu3Hak koMIUIaHApHOCTH
TpéX BekTOpOB. [IpaBwiio mnapamnenenunena. Teopema O pasloKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. [IpsAmoyronpHasg cucrtema KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunarer Bektopa. CBsA3b MeXay KOOpAMHATAMHM BEKTOpa U KOOPAWHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KIIACC

Tesia BpalieHus

[ToHATHSA: UWIMHAPUYECKAs MOBEPXHOCTb, KOHHYECKas IOBEPXHOCTb, chepuyeckas
MIOBEPXHOCTh, OOpasyrolue NoBepxHOocTed. Tena BpalleHMs: LMIUHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenne cepsl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K
cdepe. M300pakeHne Ten BpalleHus Ha TWIOCKocTH. Pa3BépTka muinuHapa u Konyca. CumMmmeTpust
cheps! 1 mapa.

O6béM. OcHoBHblE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MPSIMOYTOIBHOIO
napajuienenunena u ciueactBuss u3 He€. OObEM HpsIMONM M HAKJIOHHOM NPU3MBI, LWIMHIPA,
nupamMuibl U KoHyca. O6bEM mapa 1 apoBOro CerMEeHTa.

KoMOuHanmuu Tenm BpalleHuss W MHOrorpaHHukoB. IIpu3Mma, BmHcaHHas B IWIMHAD,
onucaHHasg okojo IwimHApa. [lepeceuenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u
cdepsbl II0cKoCThI0. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BOHMCaHHOU B
MHOTOTPaHHMK WJIU TEJIO BPALCHHUS.

[Tnomans MOBEPXHOCTH LWIMHJpA, KOHYyca, Iuiomans cdepsl u e€ dacteir. [lomobue B
npoctpanctBe. OTHomeHHe OOBEMOB, IUIOMIAIEH TOBEPXHOCTEH  MOAOOHBIX  (UTYP.
[IpeoOpazoBanue momobus, romorervs. PemieHue 3agady Ha IUIOCKOCTH C HUCIHOJIB30BAaHUEM
CTEPEOMETPUUECKUX METOJIOB.

IToctpoeHne ceueHMH MHOTOTPAaHHUKOB M TEl BpALICHMsA: CEYEHHA IWIMHApA
(mapamienbHO M TEPHEeHIUKYISIPHO OCH), CEYeHHs KOHyca (mapajijiesibHble OCHOBAHHUIO U
MPOXOJAIINE Yepe3 BEpIIMHY), CEYeHMsI IIapa, METOJbl MMOCTPOCHUS CEYEHHM: METOJ CJeJNOB,
METO/]l BHYTPEHHETO MPOEKTUPOBAHUS, METO/I [IEPEHOCA CEKYILEH MIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B npoctpancTBe. Onepaninu HaJl BeKTopaMu. BeKTopHOE YMHOKEHHE BEKTOPOB.
CpolicTBa BeKTOpHOro ymHOxeHus. [IpsmoyrosnpHas cucreMa KOOPAMHAT B IPOCTPAHCTBE.
Koopnunatel BekTopa. Pasnoskenue BekTopa mo 6asucy. Koopa1uHaTHO-BEKTOPHBIM METOJ MpH
pELIEHUU T€OMETPUYECKUX 3a/1ad.

J/IBHKeHNS B IPOCTPAHCTBE

JBuxkenust mpocTpancTBa. OtoOpaxkenus. [IBuxkenwss u paBeHCTBO Quryp. OOmme
CBOMCTBA JBW)XKCHUM. Buabl NBWKEHMIl: NapajuIeIbHBIN IEPEHOC, LEHTPAIBbHAS CUMMETpUS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. IIpeoOpazoBanus nogodus. [psmas u chepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BoCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMH  00ydYaromlerocss Kak akTUBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOro OOIIECTBA, MPEACTABIEHUE O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIEHUH, OpPOLEAYp TpakIaHCKOro oOIecTBa
(BBIOOpHBI, OMPOCHI U APYroe), yMEHHE B3aUMOJAEHCTBOBATH C COIHMAIbHBIMH WHCTHUTYTaMHU B
COOTBETCTBUH C UX (DYHKIMAMU M Ha3HAUCHUEM;

2) naTpuoTHYeCcKoe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTh POCCUHCKON TPaKAAHCKON WICHTUYHOCTH, YBaXKEHHUS K MPOILJIOMY U
HACTOAIIEMY POCCHUIMCKONM MaTeMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHHSIM POCCUUCKUX
MaTeMaTUKOB M POCCUMCKOM MAaTeMaTUYECKOW IIKOJIbI, MCIOJb30BAHUE ITHUX JNOCTHKCHUU B
JIpYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAaHHWE JYXOBHBIX IIEHHOCTEHl  pOCCHHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IIPUMEHEHUEM
JOCTHKEHUM HAayKH U JAEITEIbHOCTHIO YYEHOIO, OCO3HAHWE JIMYHOI'O BKJIAJa B IOCTPOEHHUE
YCTOHYHMBOTO OYIyIIEro;

4) acTeTHYECKOE BOCTIUTAHUE:

ACTETUYECKOE  OTHOLIEHHWE K  MHpY, BKJIIOYas  OICTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pEIEeHWH, pacCyKICHHH, BOCIPUUMYHUBOCTh K
MaTE€MaTHYECKUM ACIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puznueckoe BocnuTanmne:

c(OpPMHPOBAHHOCTh YMEHHUS IPUMEHATh MaTeMaTUYECKHE 3HAHUS B HHTEpecax 3/J0pOBOTO
u Oe3omacHOro oOpasa KH3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
nuTaHue, cOalaHCUPOBAHHBIN PEXKUM 3aHATHH U OT/bIXa, peryispHas (pu3nuecKasi akTUBHOCTH ),
¢buznyecKoe COBEPIICHCTBOBAHHE MPU 3aHATUSX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HaHHE IIEHHOCTH TPYIO0Jt00us, HHTEpEC K pa3iNuHbIM cepam
npohecCHOHATBHOM ACSITENTbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIOKEHUSIMU, YMEHUE
coBepuIiaTh OCO3HAHHBIA BbBIOOp Oynymiell mnpodeccu U peaqu30BbIBaTh COOCTBEHHbBIE
KU3HEHHBbIE IIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHYecKOMy O0O0pa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUN BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEUICHUU
IIPAKTHUYECKUX 3a7a4 MaTEMaTUYECKOM HAIIpaBIEHHOCTH;

7) 3K0JI0rMYeCKO0e BOCIIMTAHME:

c(OpMUPOBAHHOCTh 3KOJIOTUYECKOW KYJNbTYpbl, I[OHUMAHUE BIHSHUSA COLMAIBHO-
DKOHOMHUYECKHUX IPOLECCOB HA COCTOSHHE IPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUE
100aNbHOTO  XapakTepa  JKOJOTMYECKUX  MpoOiieM, OpHeHTaluus Ha  [pUMEHEHHE
MaTeMaTHYECKUX 3HAHUW ISl pelIeHHs 3aJa4 B 00JacTH OKPY’KaIOLIEH Cpelibl, MIIaHUPOBaHUE
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIECTBUI JIJIs1 OKPYKAIOILEH CPEbl;



8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKU M OOILIECTBEHHOW MPAKTUKH, TOHMMaHHWE MAaTeMaTH4YeCKOW HayKH Kak cepsl
YeJIOBEUECKOU JIEATENIbHOCTH, 3TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI1 Pa3BUTHUS LIMBWIM3ALUU,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMATUYECKOM KyJIbTYpPOM KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTh OCYHIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO E€ATEIbHOCTh MHAUBUAYAIBHO U
B I'pyIIIIE.

METAINPEAMETHBIE PE3YJIbTATHI

ITo3naBaTebHBIC YHHBepCAJIbHbIC YUeOHbIE 1 CTBHUS

Bba3zoBble Jloruyeckue AeiicTBUA:

BBISIBJIAITh M XapaKT€PH30BaTh CYLIECTBEHHBbIE MPHU3HAKM MAaTEeMaTUYECKUX OOBEKTOB,
NOHATHH, OTHOWICHMH MEXAYy MOHATUAMH, (OpPMYIUpOBaTH OMNpEAETCHUsS IOHSATHIA,
yCTaHABJIMBATh CYIICCTBEHHBIH NpPU3HAK KIACCH(HUKAINK, OCHOBAaHUS Uil 000OUICHUS W
CPaBHEHMUS, KpUTEPUU IPOBOAUMOI0 aHAJIN3A;

BOCIIPUHHUMATh, (OPMYJIHMPOBaTh U NPeoOpa3OBbIBaTh CYXKJIEHHs: YTBEPIUTEIbHBIC U
OTpHLIATENIbHBIE, €TUHIUYHBIC, YACTHBIE U 00ILUE, YCIOBHBIE,

BBISIBJIATh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpeUus B (akTax,
JAHHBIX, HAOMIONEHUSX W  YTBEPXKICHUAX, IMpeJyiaraTb KPUTEPUU IS BBISABICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUL;

JIeNIaTh BBIBOJBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHAYKTHUBHBIX
YMO3aK/II04YEeHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0OKA3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUN (IpsIMble U
OT NPOTUBHOIO), BBICTpAaUBaThb APryMEHTAIUIO, IMPUBOJAUTH MPUMEPbl M KOHTPIPUMEDPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHS U BbIBOJBI;

BbIOMpATh Crnoco0 pemieHuss y4yeOHOW 3agaun (CpaBHHMBATh HECKOJIbKO BapUaHTOB
peuieHus, BbIOMpaTh Hauboiee MNOAXOAALIMA C YYETOM CaMOCTOSITEIBHO BBIJECICHHBIX
KPUTEPHEB).

Bba3zoBrble uccienoBarenbckue AelicTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENIbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BOTIPOCHI, (DUKCUPYIOIIME NPOTHBOpEYHe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE W JAaHHOE,
(GopMHpOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UILIMIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHWPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHE IIO
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4ecKOro OOBEKTa, SIBICHUS, IPOLECCa, BBIABICHUIO
3aBUCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, IPOLIECCAMU;

CaMOCTOSTENILHO (HOpMYyITHpOBaTh 000OIIEHUSI M BBIBOJIBI 110 PE3YIbTaTaM MPOBEIEHHOTO
HaOJII0/IeHUs], UCCIIEIOBAHMSI, OLEHUBATh JIOCTOBEPHOCTH MOJIyUYE€HHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000111eHMIT;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHUE IMpOIiEcca, a TAK)KE BbIABUTaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBUSIX.

Pabora ¢ undpopmanmeii:

BBISIBJIATh J€(UINUTH HHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX I OTBETAa Ha BONPOC M AJIS
peleHus 3a1auu;



BBIOMpaTh HWHPOPMALMIO W3 HCTOYHHKOB pA3IMYHBIX THIIOB, AaHAJIM3HPOBATH,
CHCTEeMAaTH3HpPOBaTh M WHTEPIPETUPOBATh HMH(GOPMALMIO pA3IMYHBIX BUIOB H  (HopM
NpeCTaBIICHHUS;

CTPYKTYpUpOBaTh  HMH(pOpMAIMIO, MPEACTaBIATh €€ B pasauuHbIX  (opmax,
WITIOCTPUPOBATDH TpadUUECKH;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENbHO  CHOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHHKaTHBHBIE YHUBEPCAIbHbIC Y4eOHbIE el CTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATh CYXKJEHHS B COOTBETCTBUU C YCJIOBUSMHM M LEISAMHU
oO0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U NMUCHMEHHBIX
TEKCTaX, JaBaTb IIOSCHEHUS 10 XOAY pELICHWs 3aJadd, KOMMEHTUPOBATh IIOJyYEHHBIN
pe3ynbTar;

B X01€ OOCYXJIEHHUS 3aJaBaTh BOIMPOCHI IO CYMIECTBY OOCYXTaeMOUW TEMBI, MPOOIIEMBI,
pemaemMoi 3a1a4M, BbICKA3bIBaTh HJICH, HALCICHHBIC HA MOUCK PELICHUS, COIOCTABIATH CBOU
CYXJIEHUS C CYKACHUSAMU JPYTrUX YYaCTHUKOB JMaNora, oOHapyXHMBaTh pa3jinyMe U CXOJCTBO
HO3ULIUH, B KOPPEKTHOH Gopme (HopMyIUpoBaTh Pa3HOIIACHs, CBOU BO3PAKECHUS;

IIPEJCTABIIATh PE3YJIbTaThl PEUICHMs 3aJadM, DKCIEPHMEHTa, HCCICIOBaHUs, IPOEKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMaT BBICTYIJIEHHS C Y4€TOM 3aJad MpPE3eHTalUMu |
0COOEHHOCTEH ayTUTOPHH.

PeryisiTHBHbIE YHHBEpPCAJbHbIE YUeOHbIE AelicTBUS

Camoopranm3anus:

COCTaBIIAITh TUIAH, QJITOPUTM pEIICHHUS 3a7add, BbIOUpATh CIIOCOO pPEHmIeHUS C Y4ETOM
UMEIOLINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHTHI PEIICHHI ¢ y4ETOM HOBOW MH(OPMALIUU.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbI HHTE/IEKT:

BJIa/I€Th HaBBIKAMH MO3HABATENBHON pe(IeKCUU KaK OCO3HAHUS COBEPIAEMbIX JIEWCTBUN
U MBICIUTENBHBIX TPOIECCOB, WX pPE3yabTaTOB, BIAJETh CIOCO0aMU CaMOTPOBEPKH,
CaMOKOHTPOJIS IIpoIiecca U pe3yiIbTaTa pelleHns MaTeMaTHUeCKo! 3aauu;

MPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh INPH PEUICHWH 3a/Ja4d, BHOCHTH
KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJCHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ylbTara LEIHM M YCIOBHUSIM, OOBICHATH MPUYUHBI
JOCTHKEHHSI WM HEAOCTH)KEHUS PE3yNbTaTOB JAEATEIbHOCTH, HAXOAWUTh OIIHUOKY, [1aBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

MOHUMATh W MCTOJIh30BaTh MPEHMYIIECTBA KOMAH/IHON W WHIUBUAYATBHONW pabOTHI TpU
pemieHUM y4eOHBIX 3a7a4, MPUHUMATH II€JIb COBMECTHOW JESITEIbHOCTH, ILJIAHUPOBATH
OpTaHM3AIMI0 COBMECTHOW PabOThI, pacnpelessiTh BUABI pabOT, JOTOBapUBATHCSA, OOCYXKIATh
MIPOIIeCC U PE3yIbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JTFOJICH;

y4acTBOBaTh B IPYNIOBBIX (GopMax paboThl (0OCyXkaeHHs, OOMEH MHEHUMH, «MO3TOBBIC
IITYPMBD) W HHBIE), BBITIOJNHSATH CBOIO YacTh PabOThl U KOOPIAMHHPOBATH CBOM JICHCTBUS C



APyruMu 4JICHAMMU KOMaHIbl, OLOCHHWBATH KAa4YC€CTBO CBOCTO BKJIaJla B O6H1HI>1 IMPpOAYKT IIO

KpUTEepUsM, cOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATbBI

K konmy 10 knaccaoOydaroniuiics HayquTCs:

CBOOOJHO OMEPUPOBATH OCHOBHBIMU MOHSATUSAMHU CTEPEOMETPUU MPH PELICHUU 3a]1a4 U
MIPOBEJICHUN MaTEMaTUYECKUX PACCYKICHUM;

INPUMCHATb AKCUOMBI CTCPCOMCTPHUU U  CICACTBUA U3 HUX TIPpU PCUHICHUHN
reOMCTPHUICCKUX 3aaY,

KJ'IaCCI/I(I)I/ILII/IpOBaTB B3aMMHOC PAaCIIOJIOKCHUC MPAMBIX B IIPOCTPAHCTBE, IUIOCKOCTEH B
IMPOCTPAHCTBE, IIPAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE;

CcBOOOJHO ONEpUPOBATh MOHATUSMH, CBSI3AHHBIMU C YIJIAMHU B MPOCTPAHCTBE: MEXKIY
IIPSAMBIMU B IIPOCTPAHCTBE, MEXY NPSAMOM U TUIOCKOCTBIO;

CBOGOI[HO OIICPpHUPOBATH NOHATUAMU, CBA3aHHBIMU C MHOT'OT'paHHUKAMU,

CBOOOJHO pAacCIO3HABAaTh OCHOBHBIC BH/Bl MHOTOTPAaHHHUKOB (TIpH3Ma, NHpaMUja,
IIPSIMOYTOJIbHBIN Mapasuienenunes, Kyo);

KJ1accu(UIUPOBaTh MHOTOTPAHHHUKH, BEIOUPAs OCHOBaHMSA JJIs KIacCU(UKALIH;

CBO60)IHO OHepI/IpOBaTB IIOHATUAMHU, CBA3aHHBIMH C CEUYCHUEM MHOFOFpaHHI/IKOB
IIJIOCKOCTBIO;

BBINOJIHATH NapalljieNIbHOE, IIEHTPAJIbHOE U OPTOrOHAILHOE MPOEKTHPOBaHKE (QUTYp Ha
TUIOCKOCTB, BBITIOTHATH H300paXkeHHst (GUTYp Ha TIOCKOCTH;

CTPOUThH CEYEHUS] MHOI'OI'PAaHHUKOB Pa3IMYHBIMH METO/IaMH, BBIIIOJIHATH (BBIHOCHBIE)
IUIOCKUE YEpPTEKU M3 PHUCYHKOB IPOCTHIX OOBEMHBIX (QUIYp: BUJI CBEpPXY, COOKY,
CHM3Y;

BBIYUCISITh  TUIOMIAJM  TOBEPXHOCTEM MHOTOTPAaHHUKOB (MIpU3Ma, MHpaMUIA),
TCOMETPHUYECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOGOI[HO OIICpHUPOBATH TOHATUAMU: CHMMCETPUA B IPOCTPAHCTBC, LCHTP, OCb U
IIOCKOCTh CUMMCTPUHU, HEHTP, OCh U IIIIOCKOCTh CUMMCTPUU (I)I/Il"ypbl;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOpJIUHATAM B
MPOCTPAHCTBE;

BI)IHOHHHTBﬂeﬁCTBHHHaﬂBeKTOpaMI/I;

pfiiaTth 3agadd Ha J0Ka3aTCIbCTBO MATCMATHUYCCKUX OTHOIIICHUU U HaXO0XICHUC
reOMETPHUICCKUX BCJIMYMH, IIPUMCHA HU3BCCTHBIC METObI npu pEeIICHUN
MaTEMAaTUYCCKHUX 3aJiad IMOBBIIICHHOI'O X BBICOKOI'O YPOBHS CJIOKHOCTH,

IIPUMCHATH HpOCTGﬁHIHG IporpaMMHEBIC CPEACTBA U SJICKTPOHHO-KOMMYHHUKAIITMOHHBIC
CHUCTCMBI IIPU PCHICHUHN CTCPCOMETPUICCKHUX 3aaa4;



W3BJICKATh, peoOpa3oBHIBATH u HWHTEPIPETUPOBATH uHGOPMALIUIO 0
MIPOCTPAHCTBEHHBIX TEOMETpUYECKUX (UTypax, MPEACTAaBIECHHYIO Ha YepTexkax u
PUCYHKAX;

INPUMCHATH IIOJIYYCHHBIC 3HAHHA Ha TIIPAKTUKEC: CpPaBHUBATL W aHAJIMU3UPOBATH
PCAJIbHBIC CUTyallUH, IMPHUMCHATH M3YUCHHBLIC ITOHATHUA B IIPOLECCC IMOMCKA PCHICHUA
MaTEMaTHYCCKU C(I)OpMYHHpOBaHHOﬁ HpO6J’ICMBI, MOZACIIMPOBATh PCAJIBHBIC CUTYALlUH
Ha A3bIKC TI'COMCTpHHU, HCCICAO0BATL IIOCTPOCHHBLIC MOJACIN C HCIIOJIb30BAHHCM
reoOMCTPHUICCKUX MOHATUU U TCOpCM, aIllrapara anre6p1>1, peliaTtb MPAKTUYCCKHUC
3aaa4u, CBA3aHHBIC C HAXOKACHUEM I'COMCTPHICCKUX BCIIMYNH,

UMETh MPEJCTaBIEHUs] 00 OCHOBHBIX J3Talax pa3BUTUS T'€OMETPUM KaK COCTaBHOM
yacTu pyHAaMeHTa pa3BUTHs TEXHOJIOTHIl.

K xonimy 11 kiaaccao0ydarommiicss HAyYUTCS:

CBOOOJTHO OTIEPUPOBATH MOHSATUSIMH, CBI3AHHBIMU C IMJIMHIPUICCKON, KOHUIECKON U
chepruecKoil MOBEPXHOCTIIMH, OOBSICHATH CIIOCOOBI TIOTyYCHUS;

OTIePUPOBATH TOHATUSMHU, CBS3AHHBIMHU C TEJIaMH BPAIICHHS: MIJIUHAPOM, KOHYCOM,
cdepoii u mapom;

pacrmo3HaBaTh Teja BpalleHus (IIIHMHIP, KOHYC, cdepa U map) U 00BACHATH CIIOCOOBI
TIOJTyYCHHUS TEJl BPALCHUS;

KJ1acCU(UIUPOBATh B3aUMHOE PACIIONIOKEHHE CPEePhI U TNIOCKOCTH;

BBIUMCIISATh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M Tl BpalleHHs, OOBEMBI U
IJIOMIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHHS, TEOMETPHUUYECKUX TEI C
pUMeHeHuEeM GOopMYyIT;

CBOOO/HO ONEpPUPOBATH MOHITHIMHU, CBSI3aHHBIMU C KOMOWHAIUSAMU TEJ BpaLICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B chepy M OMUCAHHBIA OKOJIO CQepsl,
cdepa, BIUCaHHAS B MHOIOI'PAaHHUK MJIM TEJIO BPAIIECHUS;

BBIUUCIIATH COOTHONICHHSI MEX]Ty IJIONIAIIMU TIOBEPXHOCTEH U 00bEMaMU MMOT0OHBIX
TelI,

n300pakaTh H3ydaeMble (UTYPBI, BBIMOJHATH (BBIHOCHBIE) IUIOCKUE YEPTEKH U3
PUCYHKOB HPOCTBIX O0BEMHBIX (UTYp: BUJ CBEpXY, COOKY, CHHU3Y, CTPOUTH CEUEHUS
TeJ BpalleHHUS;

W3BJIEKATh, HMHTEPIIPETUPOBATH u peoOpa3oBbIBATh nH(pOpMaLIHIO 0
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, MPEACTAaBICHHYIO Ha uepTekax u
PUCYHKaX;

CBOGO,Z[HO OIICPUPOBATH HOHATUCM BCKTOP B IIPOCTPAHCTBEC,
BBIIIOJIHATHOIICPALIUMHAABEKTOPAMMU,

3a4aBaTh IIJIOCKOCTh YPABHCHHUCM B Z[eKapTOBOﬁ CUCTCMC KOOPpAUHAT,



peumiatb TCOMCTPHUYCCKUC 3ajdadid Ha BBIYUCICHUC VYIJIOB MCKAY MPsIMBIMHA U
IIJIOCKOCTAMM, BBIYHCIICHUC paCCTOHHI/Iﬁ OT TOYKHM 40 IINIOCKOCTH, B IICJIOM, Ha
NMPUMCHCHUC BCKTOPHO-KOOPANHATHOI'O MCTO/1a ITPU PCUHICHUH,

CBOOOJHO OMEpUpPOBaATh MOHATHSIMH, CBS3aHHBIMU C JBHKEHHEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JIBM)KCHMIA,

BBITIOJIHATH I/1306pa)KCHI/I$[ MHOI'OIrpaHHUKOB MW TCJI BpallCHUA IIPH IMMapalICJIbHOM
MepPeHoCe, MCHTPAIBHONH CUMMETPUH, 3ePKaTbHOW CUMMETPHH, IPU TTOBOPOTE BOKPYT
psIMOH, MpeoOpa3oBaHuUs OT00US;

CTPOUTh CEUEHUSI MHOTOTPAHHMKOB W TN BpalICHHs: CEYCHHUs LUIUHApA
(mapannenbHO U MEePHeHAUKYIISIPHO OCH), CeYeHHs KOHYca (mapasiieibHble OCHOBaHHUIO
U TIPOXOJSILINE Yepe3 BEPIINHY), CEUECHHUSI 11apa;

UCIIONIb30BAaTh METOJbl TOCTPOEHUSI CEUEHUM: METOJ CJeIOB, METOJ BHYTPEHHETo
MIPOEKTHPOBAHMS, METO/]I TIEpEeHOCa CEKYIIeH MI0CKOCTH;

AOKAa3bIBATBI'COMCTPHUICCKUCYTBCPIKICHUA

NPUMEHATh TeoMeTpuueckue (akThl [UIsi pEIIeHUs CTePEeOMETPUYECKHX 3ajad,
MIPEIIOJIaraoIuX HECKOJIbKO LIAroB PeIleHus, €ClId YCIOBUS MPUMEHEHUS 33JaHbl B
SIBHOW U HESIBHOU (opMme;

pfliaTth 3agadd Ha J0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHOIICHUU U HaXO0XICHUC
reOMECTPHUICCKUX BCINYHH,

IIPUMEHSATD IPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU
pELICHUHU CTEPEOMETPUYECKUX 3a/1aY;

NPUMEHATh IOJIydYeHHbIE 3HAHWSA Ha MpaKTHKE: CpaBHHUBATh, AaHAJIU3UPOBATh U
OLIEHUBATh PEaJIbHbIE CUTYalluH, IPUMEHSTh U3YYECHHBIE ITOHATHS, TEOPEMBI, CBOWCTBA
B IIpollecce€ IIOMCKA pEIIeHUs MaTeMaTH4ecKd C(OpMYyIUPOBaHHOM MpPOOIEMBI,
MO/JIEJINPOBATh peallbHbI€ CUTYAllU HA S3bIKE T€OMETPUH, UCCIIE0BATh TIOCTPOCHHBIE
MOJIEJIM C UCHOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUH M TEOpeM, ammapara aiareopsl,
peiaTh NPAaKTHYICCKUEC 3aJa4l, CBA3AHHBIC C HAXOXKICHUEM I'COMCTPUUCCKHUX BCIIMYNH,

UMETh MpeJCTaBiIeHUs] 00 OCHOBHBIX 3Tamax pas3BUTHS T€OMETPUU KaK COCTaBHOM
4acTu dbyH1amenTa pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KouanuecTBOUacon

N HaumenoBanue

n/-n pa3/1esioB U TeM Beero KoHTpoJIbHbBI IMpakTHyeckue
NMpOrpamMMmblI € padoThl padoThI
Bsenenue B 93 1
CTEPEOMETPHIO
B3anmuoe pacnonoxenue 6 1
MIPSIMBIX B IIPOCTPAHCTBE
[TapamienbHOCTh IPSIMBIX
1 TUIOCKOCTEH B 8
MIPOCTPAHCTBE
[lepneHAUKYIISIPHOCTD
MPSIMBIX U MJIOCKOCTEH B 25
MIPOCTPAHCTBE
VYTIIBI ¥ pacCcTOSTHUSA 16 1
MHoOTOrpaHHUKH 7 1
BexTopsl B ipocTpaHcTBE 12
[ToBTOpenue, o6o0IIEeHNE
M CUCTEMaTH3aIus 5 2
3HaHUH

OBUIEE KOJIMYECTBO 102 5 0

YACOB I10 ITPOTPAMME

JJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypcebl

BocnuraTeanHbIH
KOMIIOHEHT
coJlepKAHUA
padouei
NMPorpamMmbl

1,2,3,4,6,8

1,2,4,6

1,2,4,6

1,2,4,6

1,2,4,6

1,2,4,6,8
1,2,4,6
1,2,4,6



11 KJIACC

HanmeHnoBanue
Ne

pa3aeyioB U TeM
n/n

NMPOrpamMMbl

ApanuTtnyeckas

reomMeTpus

[ToBTOpenue, 06o0IIEHNE
Y CHUCTEMaTH3alUsl 3HAHUI

OO6BEMMHOTOTpAaHHHKA

TenaBpaiueHus

[Inomany noBepXHOCTH U
00BEMBI KPYTIIBIX TEJ
JIBro>keHus

[ToBTOpeHnue, 060061IeHNE
U CHUCTeMAaTH3alus 3HAaHUN

OBIIEE KOJIMYECTBO YACOB
I10 [TIPOTPAMME

KoanvecTBouacos
Beero KoHTpoabHBI
e padoThl

15 1

15 1

17 1

24 1

9 1

S) 1

17 2
102 8

IIpakTH4eckue
padoThbI

DJICKTPOHHBIE
(undposbie)
o0pa3oBaTte/ibHbIE

pecypchbl

BocnuTaTeabHbIM
KOMIIOHEHT
co/iepKaHuA
padoueii
NMPOrpamMMbl

1,2,4,6,8

1,2,4,6

1,2,4,6
1,2,4,6

1,2,4,6

1,2,4,6
1,2,4,6



IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBouyacos i JJIEKTPOHHbIE
ara
Ne uudgposbie
Temaypoxa KonTpoabHbl IIpakTHyecku H3y4YeHH
n/n Bcero o0pa3oBaTe/bHbI
e padoThbI e padoThbI A

e pecypchbl

OcCHOBHBIC TIpaBUIIa U300PAXKCHHS HA
PHCYHKE TJIOCKOCTH, MapalUIeIbHBIX MPSIMbIX 1
(OTpEe3KOB), CepeIMHbI OTpe3Ka

[ToHsATHS cTEpeOMETPHH: TOUYKA, IIPSIMas,

IUIOCKOCTB, MPOCTPaHCcTBO. OCHOBHBIE

npaBujIa N300paKEHUS Ha PUCYHKE 1
TUIOCKOCTH, MapaJIeIbHBIX MPSIMBIX

(OTpe3KOB), cepeMHbI OTPE3Ka

[ToHsITHS: TTepeCeKAONTUECS TNIOCKOCTH,
MIePECEKAIOIINECS MPsMasi U TUIOCKOCTh; 1
MOJTYTIPOCTPAHCTBO

[ToHsITHS: TIEpECEKAIONTUECS TIOCKOCTH,
nepeceKaroIuecs mpsMasi | III0CKOCTh; 1
HOJTYTIPOCTPAHCTBO

MHororpaHHuKH, ©300pa’keHHe MPOCTEUIIINX
IIPOCTPAHCTBEHHBIX (UTYD, 1
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, H300paXKeHne MpoCTeHIINX
IPOCTPAHCTBEHHBIX (QUTYD, 1
HECYIIECTBYIOIUX 00BEKTOB
AKCHOMBI CTEPEOMETPHH U TEpPBbIE
CJIEZICTBUS U3 HUX



10

11

12

13

14

15

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
cienactsus u3 Hux. CrocoOsl 3a1aHust
MPSIMBIX U TIOCKOCTEH B POCTPAHCTRE.
O06o03HaueHUs IPSAMBIX U TJIOCKOCTEH

N300pakeHne ceueHuil mupaMuabl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux peopa.
N300pakeHne nepecedeHust mojyueHHbIX
miockocren. PackpammBanue
HOCTPOEHHBIXCECUECHUIPA3HBIMUIIBETAMU

N300paxeHue cedeHuil nupamuibl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux peopa.
N3o00pakeHne nepeceueHuns moayuyeHHbIX
mIockocTe. PackpaimmBaHne mMOCTPOSHHBIX
CEYEHUH pa3HbIMU LIBETaMU

N300paxkeHne ceueHuil mupaMuabl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N3o00pakeHne mnepeceyeHus MoTydYeHHBIX
IJI0CKOCTeN. PackpammBaHue NOCTPOEHHBIX
CCYCHUH pa3HBIMH I[BETaMH

N300paxkeHne ceueHuil mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOAT uepe3 ux peéopa.
N300pakeHne nepecedeHust Noj1y4eHHbIX
IJI0CKOCTeN. PackpammBanue NOCTPOEHHBIX
CEUEHU pa3HbIMU LIBETAMHU

Merton cie1oB ISl TOCTPOEHUS CEUEHUN

Merton cnenoB 1yl TOCTPOCHUSI CEUCHUM.
CBoiicTBa epeceueHUil MPsIMbIX U
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20
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22

23

IJTIOCKOCTEHN

Meton cnenoB 1yl TOCTPOCHUSI CEUCHUM.
CBoiicTBa nepeceueHuil MpsIMbIX U
IJTIOCKOCTEHN

[ToctpoeHue cedyeHuii B mupamue, Kyoe mo
TpéM TOoukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEXKEHN U 3aIUCh [IAroB
IIOCTPOEHUS

[TocTpoenue ceuenuit B mupamuze, Kyoe mno
TpéM TOoukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEXKEHN U 3aIUCh [IAroB
IIOCTPOEHUS

[TocTpoenue ceyenuit B mupamuze, Kyoe mo
TpéM Toukam Ha péOpax. Coznanue
BBIHOCHBIX YEpTEXKEU U 3alKCh 11aroB
IIOCTPOECHUS

[TocTpoenue ceuenuit B mupamuze, Kyoe mo
TpéM Toukam Ha péOpax. CoznaHue
BBIHOCHBIX YE€pTEXKEN U 3alHCh 111aroB
MOCTPOEHUS

[ToBTOpenue mianumerpun: Teopema o
IIPONOPLMOHATIBHBIX OoTpe3kax. [logobue
TPEYTrOJIbHUKOB

IToBTOpenue mianumerpuu: Teopema
Memnenas. Pacuetsl B CEUEHUSAX HA BBIHOCHBIX
yepTexax. Mcrtopus pa3BuUTHS TUTAaHUMETPUH
U CTEPEOMETPUU

KonTtponbhas padora "AKCHOMBI
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25

26

27

28

29

30

crepeomerpun. Ceuenus"

B3anMHOe pacnosiokeHue npsiMbIX B
npocTtpancTBe. CKpenBaronecs npsiMele.
IIpu3HaKky CKpeUMBaIOIMMXCS PSMBIX.
[TapamtenpHble NpsIMBbIE B IPOCTPAHCTBE

Teopema o CynieCTBOBaHUU U
€UHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JIAHHOM IPSMOM, IPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIlleH Ha JaHHON
npsMoi. JleMMa o nepecedeHnn
NapaJUICIIbHBIX IPAMBIXII JOCKOCTBIO

ITapamtensHOCTB Tpex npsMbIX. TeopeMa o
TpEX MapajuIeIbHbIX NPsAMbIX. Teopema o
CKPELIUBAIOIINXCS MPSMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHbBIE
CBOICTBA NMapaJlJIEIbHOTO IPOEKTUPOBAHUS.
N300paxkeHne pa3HbIX GUryp B
HapaJyIeIbHON MPOEKIINH

[lenTpanbHas MpoeKIUs. YTOII ¢
COHAIIPaBJICHHBIMU CTOPOHAMH.
YTroiMex1ynpsaMbIMUA

3agauu Ha J0Ka3aTelbCTBO U UCCIIEIOBAHMUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX B
IIPOCTPAHCTBE

[ToHATHA: MapaIebHOCTD NPSMOMN U
IJIOCKOCTH B MpocTpaHcTse. [Ipu3nak
NapauIeIbHOCTH IPSIMON U TUIOCKOCTH.
CBolicTBa napauIeIbHOCTU IPIMON U
IUIOCKOCTH
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32

33

34

35

36

37

38

['eomeTpuyeckue 3a1aun Ha BEIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
NapauIeIbHOCTHIO MPSAMBIX U MJIOCKOCTEH B
MIPOCTPAHCTBE

[TocTpoenune cedeHus1, MPOXOISAIIETO Yepe3
JAHHYIO TIPSIMYIO Ha YEpTEkKe U
NapajulebHOTO Jpyrou npsamoi. Pacuér
OTHOIIICHUH

[TapannenpHas npoeKuys, IPUMEHEHUE IS
IIOCTPOEHHUS CEYEHU Kyba 1
napasuienenunena. CBorcTa
napasuieNienunea u IpusMbl

ITapamtensHble iockoctu. IIpu3Haku
NapaJUIEIbHOCTH ABYX IUNIOCKOCTEN

Teopema 0 napajIenbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOAALIEH
4yepe3 TOUKY, HE MMPUHAIIEKALLYIO TaHHOU
IJIOCKOCTH Y CIEJICTBUS U3 HEE

CBolicTBa napauiesIbHbIX ITIOCKOCTEM: 0
NapajyieIbHOCTH NPSAMBIX NIEPECEUCHHUS NTPU
MEePECCUCHHH JIBYX MapaJlIeIbHBIX
IJIOCKOCTEN TPEThei

CBoiicTBa mapaJlIeIbHBIX TIOCKOCTEH: 00
OTpe3Kax NapajljIeNbHbIX MPSIMBIX,
3aKIIIOUEHHBIX MKy MapajiebHBIMU
MJIOCKOCTSIMU; O NMEPECEYEHUU TIPSIMOiL C
JIBYMsI TTapajllIeIbHBIMU TUIOCKOCTSIMHU

[ToBTropenue: Teopema [Tudaropa na
IUIOCKOCTH



39

40

41

42

43

44

45

46

47

48

49

50

IloBTOpEHME: TPUTOHOMETPUS
IPSMOYTOJIBHOTO TPEYTOJIbHUKA
CgoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napaJesenunena

Brruncnenue JIMH OTpe3KOB B KyOe U
MPSIMOYTOJILHOM TapaJliesenure/ie

IlepneHAUKyISIPHOCTD IPSAAMOM M INIOCKOCTH.
[Ipu3Hak nepneHauKyJISpHOCTH NPSIMOU U
IJIOCKOCTH

IlepneHAUKYISIPHOCTD IIPSIMOM U INIOCKOCTH.
IIpu3Hak NepHneHANKYIAPHOCTH IPSIMOU U
IUIOCKOCTH

Teopema o CyleCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOISALIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEPIICHIUKYJISIPHOMN K INIOCKOCTH

[110cKOCTH U IEPIEHIUKYISIPHBIE UM
IpsIMblE B MHOTOTpaHHHUKaX

[110CcKOCTH U NEPHEHIUKYISIPHBIE UM
npsIMble B MHOIOI'paHHHMKaX
[Tepnenaukynsap u HakioHHas. [locTpoeHue
NEPIEHIUKYJIApa U3 TOUKU Ha MPAMYIO
[Tepnenaukynsap u HakioHHas. [locTpoenue
NEPIEHIUKYJIApa U3 TOUKU Ha MPSAMYIO
Teopema o Tpéx nepneHAuKyIsIpax (mpsmas
u oOpaTHas)

Teopema o Tpéx nepneHAuKyIspax (mpsmas
u oOpaTHas)
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52

53

54

55

56

57

58

59

60

61

62

63

Yron Mmexay CKpeuBarOIUMHUCS MPSIMbIMU

ITouck nepneH uKyIspHBIX IPSIMBIX C
MIOMOILBIO TIEPIICHIUKYIISIPHBIX MIJIOCKOCTEN

OproroHanbHOE IPOEKTUPOBAHHE
[Toctpoenue ceueHnit Kkydoa, IpU3MBbl,

[IPaBUJIILHON MUPAMUJIBI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIINH

[Toctpoenue cedenuii kyoa, NpU3MBI,
NPaBUIBHOM MUPaMUIBI C TOMOILBIO
OPTOTrOHAJILHOM MPOEKIINH

CuMMeTpHst B IPOCTPAHCTBE OTHOCUTEIBHO
m1ockocTy. IlimockocTu cummerpuil B
MHOTOTpaHHHMKaX

[Ipu3Hak nepneHauKyJISpHOCTH NPSIMOU U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUU
IIpaBunbHBIE MHOTOTpaHHUKH. Pacuér
pacCTOSTHUM OT TOYKHU JO INIOCKOCTH
IIpaBuiibHBIE MHOTOIpaHHUKH. Pacuér
pPacCTOSTHUM OT TOYKHU 10 IIIOCKOCTH
CriocoObl OIIyCTUTb NEPIEHANKYIISAPBIL:
CUMMETpPUS, CABUI TOUKHU 110 NapajlIeIbHON
MPSAMON

CnBur no HenapaieabHON IPSIMOH,
MU3MEHEHUE PaCCTOSHUN

KonrponbHas pabora "B3aumuoe
PacCION0KEHUE MPSAMBIX U INIOCKOCTEN B
npoctpaHcTae"

IToBTOpEHME: Yroa MEXAY IIPSAMBIMU Ha
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65

66

67

68

69

70

71

72

73

MJIOCKOCTH, TPUTOHOMETPHS B TPOU3BOJIHHOM
TpeyrojbHUKE, TEOpeMa KOCHHYCOB

[ToBTOpEHUE: YrONI MEXTY
CKPEILIMBAIOIIUMUCS MPSIMBIMH B
MIPOCTPAHCTBE

FCOMeTpI/I‘ICCKI/Ie MCTOJbI BBIYUCIICHUS YIJIa
MCKAY NMPSAMBIMHA B MHOT'OI'PAHHUKAX

JByrpanubiii yroj. CBONCTBO JTUHEMHBIX
YIJI0B IBYTPAHHOIO yria

[TepnenaukynspHele miaockoctu. CBoiicTBa
B3aMMHO NEePIEHINKYISIPHBIX MIIOCKOCTEN

[Ipu3Hak neprneHauKyJISpHOCTH IUIOCKOCTEH;
TeopeMa O IIPsIMOM MEPECEUEHUs IBYX
IJIOCKOCTEN MEPIIEHIUKYIISIPHBIX TPEThEH
IUIOCKOCTH

[IpstMoyToNbHBIN Napaienenunen; Kyo;
M3MEPEHHUs], CBOMCTBA MPSAMOYTOJIBHOTO
napajuiejenumnenia

Teopema 0 nMaroHany NpAMOYTOJIbHOTO
napaelenunesa u cieicTBue u3 Heé

CrepeoMeTrpuueckre U NpUKIagHbIE 3aauH,
CBSI3aHHBIE CO B3aMMHBIM PaCIOJIOKEHUEM
IPSIMBIX U IIOCKOCTH

[ToBTOpEHUE: CKpeLMBarOLIMECs NPSMBIE,
napajuleIbHbIE IUIOCKOCTH B CTaHAAPTHBIX

MHOTI'OIrpaHHHUKax

Hapa napajiCJIbHbIX ILIOCKOCTEH Ha
CKPCIIUBAOIINUXCA NPAMBIX, PAaCCTOAHUC



74

75

76

77

78

79

80

81

82

83

84

85

MCXKAY CKPCHIMBAIOIIUMHUCA MMPSAMBIMHA B
MMPOCTBIX CUTYyallUAX

PaccrosiHre OT TOUKM 10 TIOCKOCTH,
paccTOsiHKE OT MPSIMON 710 IIIOCKOCTH

Beluncienre paccToOSHUN MEXKIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU C IIOMOILBIO
NEPNEHUKYIJIIPHON MIIIOCKOCTH
TpéxrpaHHblil yroJi, HEpaBEHCTBA JJIsI
TpexrpaHHbIx yrioB. Teopema [ludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JJIsl
TPEXTPAHHOIO yria

DNIeMeHTHI ChEePUIECKON TeOMETPHH:
reoJIe3nYecKue JINHUU Ha 3emiie

KonTponbnas pabota "Yrisl 1 paccTosHUS"

Cucremaruzanus 3HaHul "MHOrorpaHHUK U
€ro 3JIEMEHTHI"

IInpamupa. Buael mupamuna. lpasunbHas
nupaMua

[Tpusma. [IpsiMast 1 HaKJIOHHAs PU3MBI.
IIpaBunbpHas npuzma

[Tpsimoli napasuienenunen, IpMOYyroJbHbIN
napajienenunesa, Kkyo

Brinyknble MHOrOrpanHuku. Teopema
Ditnepa

Beinyknbie MHOrorpanHuku. Teopema
Oiinepa. [IpaBuiibHBIE U OTYNIPAaBUIbHBIE
MHOTOTPaHHUKHU

Konrponbnas padora "MHororpaHHukH"



ITousrue BCKTOpAa HaA IJIOCKOCTU U B

86 1
POCTPAHCTBE
87 CymMma BEKTOpOB 1
88 Pa3HocTh BEKTOPOB 1
89 [TpaBwiio mapanenenuena 1
90 YMHOXEHHE BEeKTOpa Ha YHUCIIO 1
01 Paznoxenue Bextopa 1o 6a31z1c3: TPEX 1
BEKTOPOB, HE JISKAIIUX B OJTHOM IUIOCKOCTH
92 CkanspHoe MpOu3BEICHUE 1
93 Brraucnenue yriia Mex Iy BEKTOpaMu B 1
IPOCTPAHCTBE
94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1
95 [Ipocreiimmes axauu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1
97 ITpocreiine 3aaun ¢ BEKTOpaMu 1
98 O06o001IeHne ¥ cucTeMaTU3alus 3HAaHUN 1
99 O06o011eHre U crucTeMaTu3alus 3HaHu’ 1
100 Hrorosasi koHTpoOsIbHAs paboTa 1
101 Hrorosasi koHTpoOsIbHAs paboTa 1
102 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



11 KJIACC

Ne
n/n

10

11

12

Tema ypoka

[ToBTOpenue Tembl "KoopanHaTel BEKTOpa

Ha IUIOCKOCTH M B TPOCTpaHCTBE"

IToBTOpenue temsl "CkansipHoe
IIPOU3BEIEHNE BEKTOPOB"

[ToBTOpenue Temsl "Boruncienue yria
MEX/1y BEKTOpaMHU B IPOCTpaHCcTBE"

[ToBTOpeHue TemMbl "YpaBHEHUE IPSIMOM,
MPOXOSAIICH Yepe3 TBE TOUKH'
VYpaBHEHHE IIIIOCKOCTH, HOPMaJlb,
ypaBHEHHE TJIIOCKOCTH B OTPE3Kax

VYpaBHEHME IIIOCKOCTH, HOPMAJIb,
YpaBHEHHE IUIOCKOCTH B OTPE3KaxX

BekropHoe nponsseneHue

JIuHeliHbIE HEPABEHCTBA, JIMHEMHOE
IIpOrpaMMHUpPOBaHUE

JIuHeitHbIe HEpaBEHCTBA, TMHEHOE
MIpOorpaMMHUpOBaHUE

AHanuTu4yecKkue MeTobl pacuéTa yria
MEXTy PSMBIMH B MHOTOTPaHHUKAX

AHaIUTHYECKHE METO/IbI pacuéTa yria
MEXy IJIOCKOCTSIMHA B MHOTOTPaHHUKAX

@opMyia pacCTOsIHUSA OT TOYKH J10

KoanuyecTtBo4acoB

Bcero

KoHTpoabHBI
e padoThl

IIpakTHyeckn
e padoThl

Jlara
H3Y4YeHH
s

DJIEKTPOHHBIE
muppoBbIE
o0pa3oBaTe/bHbI
e pecypcsl
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14

15

16

17

18

19

20

21

22

23

24

IIJIOCKOCTH B KOOpAHWHATaXx

HaxoxieHne pacCTOsIHUM OT TOYKH 10
TJIOCKOCTH B Ky0e

Haxoxnenue paccTostHUM OT TOUKH 710
IJIOCKOCTH B MPABWIJIBHOW MUPaAMUIE

KonTponbHas padota "Ananurnyeckas
reomeTpus”

CeueHuss MHOTOT PaHHHUKOB: CTAHAAPTHBIC
MHOT'OT'PpaHHUKHN

Ceuenus MHOI'OI'PaHHUKOB: METOA CJICO0B

CequI/IH MHOFOFpaHHI/IKOBI CTaHIIapTHBIG
IJIOCKOCTH, IEPECEUECHUS TPAMBIX U
IJIOCKOCTEN

[TapaienbHble IpsIMBbIE U IIJIOCKOCTH:
[1apaJuUICIIbHBIC CEYCHUS

[TapanienbHble NPsIMbIE U TNIOCKOCTHU:
pacuért OTHOIICHUN

[TapamienpHble NpsIMBbIE U IIJIOCKOCTH:
YIJIBI MEXKY CKPELIUBAIOIIMMHUCS
IIPSIMBIMU

[lepnieH UKy pHBIE MIPSIMBIE U
IUIOCKOCTH: CTaHJApTHBIE Mapbl
MEPIEeHIUKYISIPHBIX TUIOCKOCTEN 1
IIPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB
IlepnieHuKyIApHBIE IPSIMBIE U
IJIOCKOCTH: TEOpEMA O TpexX
HEePIEeHIUKYIIIpax

[lepnieHquKyIsIpHBIE IPSMBIE U
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26

27

28

29

30

31

32

33

34

IIJIOCKOCTH: BBIYUCJIICHUSA OJINH B
MHOTI'OI'paHHHUKax

[ToBTOpEHME: MIOMIAIN MHOTOYTOJILHUKOB,
(hOpMYyIIBI IS TUTOMIACH, COOOpaKEHUS
nmoxoous

[ToBTOpEHME: MIOMIAIN MHOTOYTOJIbHUKOB,
(dbopMyIIBI IS TUIOMIAEH, COOOpaKeHUS
o 00us

[ToBTOpEHME: MIIOMIAIN MHOTOYTOJIEHUKOB,
(bOopMyIIBI IS TUTOIIACH, COOOpaXKEHUS
o 00us

[Inomaau ceyeHnii MHOTOrpaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHHUs MOA00us

[Tnomanu ce4eHnit MHOTOTPAaHHHKOB:
TUIOMIA/IA TIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUs MOA00us
KonTponbnas padota "[loBTOpeHuUe:
MHOTOTPaHHHUKH, CEYCHHS
MHOTOTpaHHUKOB"

O06BéM Tena. OOBEM MPSIMOYTOIBLHOTO
napaJuiesenumneaa

3amaun 00 yaBOCHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIMHU yriia
CrepeoMeTpHuyecKHe 3a1auu, CBSI3aHHbIE C
00BEMOM TMIPSIMOYTOITLHOTO
napaJuleenuneaa

HpI/IKJIaI[HBIC 3aaa4u, CBA3aHHBIC C
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36

37

38

39

40

41

42

43

44

45

46

BBIYUCIICHHEM 00BEMA MTPSIMOYTOJIBHOTO
napajuieNienumneia

O0BEM npsIMOit TPU3MBI

CrepeoMeTpHUUeCKHe 3a]1a4H, CBSI3aHHBIE C
BbIUUCIIEHUEM 00BEMOB IPSAMOM MTPU3MBI

[TpuknaaHble 3a7a4u, CBSI3aHHBIE C
00BEMOM MPSIMON MTPU3MBI

Brruucienue 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpana. O0sEm
HAaKJIOHHOM NPU3MBI

Boruncnenne 00bEMOB TeN ¢ TOMOIIBIO
ornpenenéuHoro uaTerpana. O0bEm
UpaMu/Ibl

dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BEMOB MUPAMUJI C OOIIUM YTIIOM
®opmyna o6béMa mupamuiel. OTHOIIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
CrepeoMeTpUUECKUE 3a]a41, CBA3AHHBIE C
00bEMaMU HaKJIOHHOM MTPU3MBbI
CrepeomeTpuuecKkue 3a1a4u, CBSI3aHHbBIE C
00BEMaMH MUPaAMUIbI

[Tpuknanueie 3anaun o Teme "OOBEMBI
Ten", CBsI3aHHBIE C 00BEMOM HAKJIIOHHOM
MIPU3MBI

[Tpuxnanueie 3anaun no Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMUIBI
[Ipumenenune 00bEMOB. Beruncnenue
paccTosiHUSA A0 IUNIOCKOCTH
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49

50
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52

53

54

55

56

57

58

59

Kontponbnas padora "O0bEM
MHOTOTpaHHUKA"

[{unHApryYecKas MOBEPXHOCTb,
o0pa3yroIre MWIHHIPHIECKON
MTOBEPXHOCTHU

Humuaap. [Ipsamoit KpyroBou HUIUMHAD.
[Tnomans MOBEpXHOCTH LUIMHAPA
Konunueckas moBepXHOCTb, 00pa3yroniue
KOHHYECKOH IoBepxHOocTH. KoHyC
Ceuenne KoHyca MJIOCKOCTBIO,
napajuIebHOM MIIOCKOCTH OCHOBaHUS
Yceuénnslit konyc. M3o00paxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB
[Tnomaae 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCa

[Tnomans 60KOBOM MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCA
CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHHUE,
IIOCTPOEHUEM CEUYEHUI IIWINH/PA, KOHYyCa

CTepeOMeTpI/I‘leCKI/IC 3aJa4M Ha
J0Ka3aTcJIbCTBO U BBIYUCIICHUC,
MMOCTPOCHUCM Ce4YeHMI HUWINHApAa, KOHYCa

HpI/IKJ'Ia,Z[HBIC 3aJa4u, CBA3aHHBIC C
MUIMHIPOM

HpI/IKJIaI[HLIe 3aga4u, CBA3aHHBIC C
MUIMHOPOM

Codepa u map



60

61

62

63

64

65

66

67

68

69

70

[epecedenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
TUIOCKOCTBI0. Byt 1 m300pakenue mapa

[Tepeceuenue cdepsl u mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. B 1 n300pakeHue mapa

VYpaBuenue coepsl. [Tnomans chepsr u eé
qacren

CummMmertpust cepsl U mapa

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIIbCTBO M BHIYHCIICHUE,
CBsI3aHHBIE cO chepoit 1 mapom,
MOCTPOCHUEM MX CEUCHHH TUIOCKOCTHIO

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIIbCTBO M BHIYHCIICHUE,
CBSI3aHHBIC CO CEpOH U Mapom,
MOCTPOCHUEM MX CEUCHHH TUIOCKOCTHIO
[TpuknanHbie 3a1a4u, CBSI3aHHBIE CO
cdepoii u mapom

[ToBTOpEHUE: OKPYKHOCTD Ha MJIOCKOCTH,
BBIYHCIICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
nonoous

Paznuunble KOMOMHALMY TeJ BpaIIEHUs U
MHOT'OI'PaHHUKOB

3anauu o reme "Tena U MOBEPXHOCTH
BpaiieHus"

3anauu o reme "Tena U MOBEPXHOCTH
BparieHus"
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72
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75

76

77

78

79

Kontponbhas padota "Tena u
MOBEPXHOCTHU BpalieHus"

O6wém nnnunapa. Teopema 06 00bEME
IpsAMOro qujiInHapa

Brruuciesue 00bEMOB TENI ¢ IOMOIIBIO
onpenenéHHoro uHTerpana. O0bEM KoHyca

ITomaay OOKOBOM M IOJIHOH
MTOBEPXHOCTH KOHYCa

CrepeomeTpHuuecKkue 3aJ1a4u, CBI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIWIIMH/PA, KOHYCa

[Tpuknagaeie 3agaun 1o Teme "OOBbEMBI U
IJI0ILIA I TOBEpXHOCTEN Ten"

O0BEM 1mI1apa u MapoBOTO CEKTOpA.
Teopema 06 o6wvEMe mmapa. [Tnomans
cdepol. CTepeomMeTpudecKue 3a1a4H,
CBSI3aHHBIE C BEIYUCICHHEM 00BEMOB
1Iapa, mapoBOro CErMEHTa M IapoBOTO
CEeKTopa

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa u
wiomanpio ceprl. COOTHOMICHUS MEXKIY
IUIOUIA/IIMU TTOBEPXHOCTEN U 00bEMaMu
MOTI0OHBIX TEJ

[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenne o0bEéMa rnpu moao0ouu.
CrepeoMeTpUUYECKUE 3a]]a41, CBS3aHHBIE C
BBIUKCIICHHEM 00BEMOB TEJl U ILIOIIaAeH
MMOBEPXHOCTEN
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Kontponbnas pabota "[lnomanu
MMOBEPXHOCTH U 00BEMBI KPYTJIBbIX TE"

JIBmxenus npoctpancTBa. OToOpakeHusl.
JIBMOKCHHS U PABEHCTBO QUTYD.
OO01mMecBoiCTBAIBIKEHUI

Busl nBukeHunii: napauiebHbIN NEpPeHOC,
LEHTpabHasi CAMMETPHS, 3epKaJibHas
CUMMETpPHUSI, TOBOPOT BOKPYT MPSMOit

[IpeobpazoBanus noxodus. [psmas u
cthepa Diinepa

['eomeTpuueckue 3a1a4n Ha IPUMEHEHNE
JBUKEHUS

Konrponsnas padora "BekTopsl B
npocTpascTae”

Oo6o0maromiee nopropenue 11 nmoHsaTuit u
MEeTOJI0B Kypca reomeTpun 10—11 knaccos,
cucTeMaTH3alus 3HAaHHUM:
"[TapasaenbHOCTb MPSMBIX U IIIOCKOCTEN
B IIpOCTpaHcTBE"

O6o0maromiee moBTopeHue 11 moHaTHiA 1
MeToJI0B Kypca reometpun 10-11 kiaccos,
cucreMaTu3alus 3HaHuii: "BekTopel B
npocTpaHcTae”

Ob6o6matomiee mosropenue 11 nouaruit u
MeTOJI0B Kypca reomeTpun 10—11 knaccos,
cUcTeMaTu3alus 3HaHuii: "BeKTopsl B
npocTpaHcTae”

O6o0maromiee moBTopeHue 11 moHATHIA 1
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MeToJ10B Kypca reometpun 10-11 kiaccos,
cucreMaru3anys 3HaHui: "O0beM
MHOTOTpaHHUKA"

Oo6o06maromee nosTopenue 11 mousTuit u
MeToa0B Kypca reomerpun 10—11 kimaccos,
cucreMaru3anus 3HaHui: "OobeM
MHOTOTpaHHUKA"

Oo6o06maromee nosTopenue 11 moHsTuit u
MeTo0B Kypca reometpun 10—11 kiaccos,
cuctemaTtu3anus 3uanuii: "Ilnomann
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX Te"

Oo6o06maromee nosropenue 11 mousTuit u
MeTOoJ10B Kypca reometpun 10-11 kiaccos,
cuctemaTtuzanus 3Hanui: "Ilnomaan
MMOBEPXHOCTH U 00BEMBI KPYTJIIBIX T
HroroBaskoHTpobHasgspaboTa
HroroBasikoHTpoapHaspadboTa
[ToBTOpeHME, 00600IIEeHUE 1
cucTeMaTu3auus 3HaHUI

HcTopus pa3BUTHS CTepEeOMETPHUH KaK
HAyKH 1 €€ PoJib B PA3BUTHUU COBPEMEHHBIX

WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUN

Ucropust pa3BUTUS CTEPEOMETPUN KaK
HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOIOTHH

HcTopus pa3BUTHS CTEpEOMETPHUH KaK
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HAYKH U €€ POJIb B PA3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUHU

Ucrtopust pa3BuTHS CTEPEOMETPUN KaK
HAYKH U €€ POJIb B PA3BUTHH COBPEMEHHBIX
I/IH)KCHGPHBIX n KOMHI)IOTepHBIX
TEXHOJIOTHI

Ucrtopust pa3BuTHS CTEPEOMETPUN KaK
HayKU U €€ poJib B Pa3BUTHH COBPEMEHHBIX
I/IH)KCHGPHBIX n KOMHI)IOTepHBIX
TEXHOJIOTHI

Ucrtopust pa3BuTHS CTEPEOMETPUN KaK
HayKI/I 148 eé pOHL B pa3BI/ITI/II/I COBpeMeHHBIX
I/IH)KCHepHI)IX 158 KOMHBI—OTepHI)IX
TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HaYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI 111 YYHEHUKA

I'eomerpus 10 - 11: y4eO. 1t obieobpa3zoBar. yupexieH!i: 6a30BbIH U IPOGUII. YPOBHU /
(JI.C. Aranacsn, B.®. Byry3os, C.b.Kanomues u ap.)- M.: [IpocBenienne

METOINYECKHUE MATEPHAJIbI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Poccuiickas snektponHas mkomna https://resh.edu.ru/

2. MarematiuecKue OJMMITHA bl U OJTMMITHATHBIC 33a4H, — [3JEKTPOHHBIN pecypc], — peKuM
nocryma: http://www.zaba.ru.

3. Metoauka mpernoiaBaHusl MaTEeMaTUKU — [3JIEKTPOHHBIN pecypc], — pexXuM A0CTyna:
http://methmath.chat.ru.

4. PeeCTp IIPUMEPHBIX 06Ie06pa30BaTeIbHEIX IPDOrPAMM
[®IeXTPOHHEIHN pecypcl, — PeXuM ZocTyna:
http://www.fgosreestr.ru.

5. IlyTeBOZUTEe b «B MUDe HAYKHN» AJA MKOJBHUKOB [BJIIEeKTDPOHHEBIN
pecypcl, — pexuMm gmocrtyna: http://www.uic.ssu.samara.ru

6. DIeKTpOHHAs XPEeCTOMATHS [0 METOJAHUKE MPENOIaBaHUs MATEMATHKH [IEKTPOHHBIN
pecypc], — pexxum qoctyna: http://fmi.asf.ru.

7. OOpa3oBatesbHbIN OPTAJ JAJI MOATOTOBKH K 3k3ameHam CJIAM I'MA.
https://oge.sdamgia.ru/






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 208044408491059958793522407239734469317027884102
Bnageney Caynoea Miogmuna HUkonaesHa

OeicTevTened C 28.08.2024 no 28.08.2025



http://www.tcpdf.org

		2025-10-29T08:02:23+0500




