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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, Tak Kak 00eCreunBaeT BO3MOXKHOCTh U3Y4EHHUS AUCHUIUINH €CTECTBEHHO-HAyYHOU
HaMpaBIEHHOCTH M IMPEIMETOB I'yMaHUTAapHOro Iukiaa. IlockosibKy JIorndyeckoe MBbIIIICHHUE,
dopmupyeMoe TpH HM3YYEHHH OOYYAIOIIMMUCS TOHATHWHBIX OCHOB TI'EOMETPUH, IPH
JI0Ka3aTelbCTBE TEOPEM M TOCTPOCHHUHU LIEMOYKU JIOTHUECKUX YTBEPXKICHUU TNPH PELICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIBb3YIOTCSl TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Ilenb ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOiaE€HHOM ypOBHE —
pasBUTHE MHIUBHUyalbHBIX CIIOCOOHOCTEH OOYyYarOIIMXCsl NPU H3YYEHHUM TIE€OMETpUH, Kak
COCTaBJIAIOLIEH HpeaMeTHON obOnactu «MaremaTnka M MHQOpPMATHKa» yepe3 obecrneyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee IIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeHcTBUH, CHeNM(UYHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIEUIHOTO MPO(eCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YPOBHE, PACIIUPSIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacmiMpeHue TpEACTaBICHUS O TEOMETPUH KaK 4YacTh MHpPOBOW KYJIBTYpHl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPYXKAIOIIUM MUPOM;

dbopMHUpoBaHHE NPEICTABICHUS O IPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTeMaTHYECKUX MOJENSIX, TO3BOJIIONIMX ONUCHIBATH M HM3y4aTh pas3HbIE  SIBICHUS
OKpY’KaloIIero MHpa, 3HAaHHE MOHSATHIHOTO ammapara mo pasaeny «Crepeomerpus» ydeOHOTo
Kypca reoMeTpuu;

(dbopMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMM MOHATUSAMU O MPOCTPAHCTBEHHBIX (pUrypax
U WX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (HOpMyd W YMEHHE HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTH HECTAH/IaPTHBIE CIIOCOOBI PELICHHS 3a/1ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENSAX U B pPEATbHOM MHUpE
MHOT'OT'pPaHHHMKH U TeJla BpallleH!Us, KOHCTPYUPOBAaTh T€OMETPUUECKHUE MOJIEIH;

dopMHupoBaHHE  TIOHUMAaHUS  BO3MOXXHOCTH  AKCHOMAaTHYECKOTO  IOCTPOSHUS
MaTeMaTHYECKUX TEOpHi, (HOpMUpOBAHHE MOHWMAHHS POJH AKCHOMATHUKH IPH IPOBEICHUU
pacCyXIeHHUI;

(dopMHpoBaHHE YMEHHs BIaJE€Th METOJAMH JI0OKa3aTEbCTB M AJITOPUTMOB PpEIICHUS,
YMEHUS MX TPHUMEHATb, MPOBOJUTH JOKa3aTeNbHbIE pPACCYXKIEHUS B XOJAE pELIeHUs
CTEpEOMETPUYECKHX 337ad M 3aJa4 C NPAKTUYECKHM COJEpKaHWeM, (OPMHpPOBAHUE
NpPEICTaBICHUS O HEOOXOAMMOCTH JI0Ka3aTelIbCTB TIPH OOOCHOBAaHMHM MAaTEMAaTHYECKHX
YTBEP)KJICHHUI U POJIM aKCHOMATUKU B TIPOBEICHUH JIETYKTUBHBIX PACCYXICHUMH;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00yJaromuxcsi, MO3HABATEIILHOW aKTUBHOCTH, WCCIIEAOBATEILCKUX YMEHUH, KPUTHYHOCTH
MBIIIICHHSI, THTepeCca K U3YUYEHHIO TEOMETPHUH;

dopmupoBaHrue (YHKIMOHAJIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHS
pacrio3HaBaTh MpPOSBICHUS TE€OMETPUYECKHX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSIX W MPU W3YYEHHUH JIPYTUX YYEOHBIX IPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJCIMPOBAHMS pEANbHBIX CHTYallud, WCCICIOBAHUS
MOCTPOCHHBIX MOJIeNeil, UHTepIpeTaluy NOJTYYeHHBIX pe3yabTaToB.

OCHOBHBIMHU ~ COJIEpXKaTeIbHBIMU JIMHUAMH YydeOHoro kypca «['eomerpusi» B 10-11
Knaccax sBIstoTCs: «[IpsiMble M TIIOCKOCTH B TPOCTpaHCTBe», «MHOrorpaHHukm», «Tema
BpALLEHU», «BEKTOPBI M KOOPAMHATEI B IPOCTPAHCTBEY, «JIBHIKEHUS B IPOCTPAHCTBEY.



ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHME «yMETh ONEPUPOBATH TOHITHIMN,
pENeBaHTHBIMU T€OMETPUU Ha YriayOnéHHOM ypoBHE oOydeHus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJICpXKATENbHBIM JIMHUSAM Y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMUECKUX YMEHUU
pacripeieNiieTcsi HE TOJbKO IO COJEp)KaTeNbHBIM JIMHUSM, HO M 1O ToAaM OOyuYeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIONIEE NPEIMETHBIM  pe3yjabTaTaM  OCBOCHHS
@DenepanbHOil pabodel MporpamMMbl, pacipeAeaEHHbIM 10 To1aM 00ydeHus, CTPYKTYpUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIMpPOCaM OOydJaromuecs
oOpalainuch HEOJHOKpaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJCHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABbIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJICHUEM MpUHIUIA
IPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
IpeCTaBICHUN OOyUYalOIIMXCs, paciupss U yrayouss e€, oOpasys MpPOYHbIE MHOXKECTBEHHBIE
CBSI3H.

[lepexon K U3y4EHHUIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycnoBuA ans  guddepeHnranud  00ydeHUs, MOCTPOSHHS WHIAWBUIYAIbHBIX
o0pa3oBaTeNbHBIX MpOrpaMM, O00ecHeunTh yrIyOJNEHHOE UW3ydeHHE TEeOMETPUM  Kak
cocTaBstolIeil yaeOHoro npeamera «MareMaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYeHHUs MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymieit npodeccuu, odecrieunBasi MPEEMCTBEHHOCTh MEXKIY OOIMM H MPOPECCHOHATHHBIM
o0pa3zoBaHHEM.

Ha wusydenne yuebHoro kypca «l'eomerpusi» Ha yriyOn€HHOM ypoBHE OoTBoauTcs 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 yaca B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTh, TpocTpaHcTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHH: AKCUOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3anMHOe pacrnosioxeHue NpsIMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUIeIbHbIE U
cKpenuBaromuecs npsmele. [Ipuznaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE: IMApaJUIEIbHbIE MPSIMbIE B IPOCTPAHCTBE, MAapaUIEIbHOCTh TPEX
NpSIMBIX, MApaJUIeJbHOCTh NOpsAMOM U IIOcKOoCcTH. [lapamnenbHoe W LEHTpalbHOE
POEKTHPOBaHUE, n3oopakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIILHOTO MPOSKTUPOBAHMUS.
N300paxkenue ¢puryp B napawiesIbHOM MPOEKIMU. YTIIbI C COHANIPABICHHBIMU CTOPOHAMH, YTOJl
MEXAy NPSAMBIMU B MpOCTpaHCcTBE. llapanenbHOCTh IIIOCKOCTEN: NapajljiesbHbIE IJIIOCKOCTH,
CBOIICTBa MapaieNbHbIX IIOCKOCTeH. [IpocTeline npocTpanCTBEHHBIE (PUTYpPhI HA TUIOCKOCTH:
TETpa’Ap, NapaJIeNIeUIIE], TIOCTPOCHNE CEYCHU .

[lepneHAUKYISIPHOCTE  TPSAMOM M IJIOCKOCTH:  MEPIEHIUKYJSIPHBIE  TpPsSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajUieJbHbIE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IpPU3HAK
NEePHEHAUKYISIPHOCTH OPSIMOM M IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepPHEeHAUKYISPHON
II0CKOCTH. OpTOroHaibHOE MPOEKTUpOBaHUE. [lepneHAuKysp U HaKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHs (PUTYPBI HA TJIOCKOCTb.
[lepneHAUMKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX IulockocTed. Teopema
0 TPEX NEPHEHIUKYIIApaXx.

Yrael B IPOCTPAHCTBE: YOI MEXAY MPSIMOM U IIJIOCKOCTBIO, ABYTPAHHBIN YroJ1, TIMHEHHbBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii ¥ MHOrorpaHsble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa MJIOCKUX W JBYT'PAaHHBIX YIJIOB TPEXTPaHHOro yria. Teopembl
KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKHu

Buael MHOrOrpaHHHMKOB, pa3BEPTKA MHOrorpaHHuka. l[Ipusma: n-yronpHas mnpusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M MOJIHAS TMOBEPXHOCTHh Mpu3MbL. [lapannenenumnen,
NpsIMOYTOJIbHBIA MapajuleNienunel W ero cpoWcrBa. KpaTyaillime nyTH Ha NOBEPXHOCTHU
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupamuma: n-
yrojbpHas MUpaMuIa, IpaBuwibHas U yceu€HHas nupamusl. CBoiicTBa pédep 1 OOKOBBIX TpaHe
NpaBUIbHON mnUpamMubl. [IpaBuiibHbIE MHOTOTpAaHHUKH: TMpaBUIIbHAs NpH3Ma M IpaBUIIbHAs
nUpaMu/ia, paBUIbHAS TPEYToJbHAS MUPAMUJIa U TIPABUIIBHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPaBWIBHBIX MHOTOI'PaHHUKAX: OKTAa3Ip, TOAEKAdAP U UKOCADIP.

Beruncienne 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBOi
MOBEPXHOCTU W TMOJHOM MMOBEPXHOCTU MPSMOM NPHU3MBI, IUIONIaJb OCHOBAaHWM, Teopema O
OOKOBOHM MOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH M TOBEPXHOCTHU
MPaBWJIBHON MUPaMU/IbI, TEOpPEMA O IUIOMIAN YCEYEHHONW MUPAMUJIBI.

CummeTpusi B TMPOCTPAHCTBE. DJIEMEHTHI CUMMETPUU TPABWIBHBIX MHOTOTPAaHHHUKOB.
CummeTpusi B NpaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS MapajUlesIeNuNea, CUMMETPHS
MpaBUJIbHBIX TPU3M, CHMMETPUS IPABUIILHON TUPAMUBI.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

[ToHsITHSA: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAMPABIICHHbIE W MPOTHBOMNOJOKHO HaIpaBJIE€HHbIE BEKTOphL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUS C BEKTOpaMHU: CIIOKEHUE W BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIbKHX
BEKTOPOB, YMHOXKE€HHE BekTopa Ha uyucio. CBoiicTBa ciioxkeHuss BekTopoB. (BoiicTBa



YMHOXEHHS BEKTOpa Ha yucio. [loHaTue KoMmIuiaHapHble BeKTOpbl. [Ipu3HaK KOMIUIaHApHOCTH
Tpéx BekTopoB. IllpaBuno mnapamnenenunena. Teopema O pa3IoKEHUH BEKTOpa IO TPEM
HEKOMIUIaHapHbIM  BekTopam. IIpsMoyronpHas cucrtemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopnunatsl BekTopa. CBsi3b MEXAy KOOpPAMHATAMHU BEKTOpa M KOOPIMHATAMHU TOYEK. YTOI
Mexy BekTopamu. CKajasipHOE IPOU3BEICHUE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsT IOBEPXHOCTh, KOHWYECKas IOBEPXHOCTh, cpepuueckas
IIOBEPXHOCTh, OOpasymouue noBepxHocTed. Tema BpaleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxkenue Ten BpalieHus Ha IIIOCKOCTH. Pa3BépTka mummHapa u konyca. CuMMeTpus
cdepsl U mapa.

O0BEM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTOIHHOTO
napauenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl ¥ KoHyca. OOBEM I11apa v apoBOro CErMEHTAa.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnucaHHas B IWJIMHAD,
onucaHHas okojio mwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAaHHOU B
MHOTOTPaHHUK WJIM TEJIO BPALCHUS.

[Tnomanpr MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomanas cepsl u e€ dacteir. [lomobue B
npoctpadctBe. OtTHomeHne 00BbEMOB, IUIOMAAEH IOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue nonodus, romorerus. PemeHue 3asad Ha IUIOCKOCTH C MCIOJIb30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHUMI MHOTOTPAaHHUKOB U TEJI BpAIICHUSA: CEYEHUs LWIMHApA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAHHIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYSHUs IIapa, METOAbI IMOCTPOEHUS CEYEHHUH: METOJ CIIEIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEH TIIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopsl B npoctpancTBe. Onepanun HaJl BEKTOpaMu. BeKTOpHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOrO YMHOXXEHHA. [IpsmoyronpHas cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
peLIeHNH TeOMEeTPUYECKUX 3a/1ay.

JIBH2KeHHS B IIPOCTPAHCTBE

JBmwxkenust mnpoctpaHcTBa. OtoOpakeHus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmmue
CBOMCTBA JBW)KCHUH. Buapl NBW)KEHMI: NapajuIeIbHBIN IEPEHOC, LEHTPAIBbHAs CHMMETPHS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoit. IIpeoOpa3zoBanus nogodus. [psmas u chepa
Olinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaaHckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYarollerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpPBI, OIMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON MIACHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOAILLIEMY POCCUMCKOM MaTeMaTHUKH, IEHHOCTHOE OTHOLIEHUE K JTIOCTUKEHHUSIM POCCUHUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE JIYXOBHBIX IICHHOCTEH  POCCHHCKOTO  Hapoaa, cHOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U JAESTENbHOCTbIO YUEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMUBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE  OTHOLIEHHE K  MHpPY, BKIIOYasg  3CTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3uYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MAaTEMATUYECKUE 3HAHUS B MHTEpEcax 37J0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
($u3HIEeCKOe COBEPIIICHCTBOBAHUE MPHU 3aHITHIX CIIOPTHUBHO-030POBUTEIBHON 1€ATEbHOCTHIO;

6) Tpy10BO€E BOCIIUTAHME:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IUYHbIM cdepam
npohecCHOHANBHOM AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON M €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccurt W peamu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OO0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHN
MpPaKTUYECKHX 3a/1a4y MaTEMaTUYECKON HaNlpaBI€HHOCTH;

7) IK0JI0rMYecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTh DKOJIOTHUECKOW KYyJbTYphl, TMOHUMAaHWE BIHUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00AaNTbHOTO — XapakKTepa  JKOJOTHMYECKHX  MpoOJjeM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUU JJIs pelieHus 3a7ad B 00JIaCTH OKPYXKAIOMIEH Cpe/bl, TUIAHUPOBAHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKHU, TOHMMAaHUE MATEeMaTHYEeCKOW HAyKH Kak chepsl
YEJI0BEUYECKON NEATENIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTHU JUISl PA3BUTHS [IUBUIIN3ALINH,
OBJIQJICHHE SI3bIKOM MATEMaTHKU U MaTeMaTH4E€CKON KyJIbTYpOil Kak CpeICTBOM IMO3HAHUS MUPA,



TOTOBHOCTb OCYIIECTBIIATH IIPOEKTHYIO U MCCIIE0BATEIbCKYIO AEATENbHOCTh HHAUBUIYAIbHO U
B I'PYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE INPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
IOHATUHM, OTHOWIEHMH MeXAy MOHATUAMH, (OPMYIUpPOBATh ONpEAETICHUS  IOHATHH,
yCTAQHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(HUKAIMK, OCHOBAaHUS Ui 0000OUIeHUS U
CPaBHEHMUsI, KpUTEPUN TPOBOAUMOI0 aHAIIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBAaTh W IPeoOpa3oBbIBATh CYKIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €IUHIUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE,

BBISBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOpEYMsS B (axTax,
JMAHHBIX, HAONIONEHUSX W  YTBEPXKACHUAX, IMpeliaraTb KPUTEPUH s BBISABICHUA
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeNIaTh BBIBOJBI C HMCIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEPXKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUMI0, NPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI;

BbIOMpaTh CHoco0 pemieHUs YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJbKO BapHaHTOB
pemieHus, BbIOMpaTh HamOoJee MOAXOMSAIMUN € YYETOM CaMOCTOSITEIHHO —BBIICICHHBIX
KPUTEPHUEB).

ba3zoBble nccienoBarebCcKue 1eHCTBUA:

UCTIOJIB30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKHI HHCTPYMEHT MO3HAHUA, (POPMYITHPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIMIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO ~ CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJIEHHUS, IMPOILIECCA, BBIIBICHUIO
3aBUCUMOCTEN MeXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 0000IIEHUSI U BBIBOJBI IO pe3yJibTaTaM IPOBEAEHHOIO
HaOJI0IeHNUs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
0000I11IEeHHI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BbIIBUTaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBIABIIATH JE€PUIMUTH HHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HAa BONPOC U JJIS
pelleHus 3aauu;

BbIOMpaTh HMHGOPMALMI0O M3 HCTOYHMKOB pA3JIMYHBIX THUIOB, AaHAJIU3UPOBATH,
CHCTEMaTH3UpOBaThb U HWHTEPIPETUPOBATh HHGOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBIICHHUS];

CTPYKTYypUpOBaTh  UHGOpPMANUIO, MPEACTaBIATh €€ B  PAa3NIUYHBIX  Qopmax,
WUTIOCTPUPOBATH TpapuuecKy;

OLICHUBATh HAAEKHOCTh MH(OpPMAIMM IO CaMOCTOATENbHO CHOPMYINPOBAHHBIM
KPUTEPHUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS
Oo0menne:



BOCHIPUHUMATh M (OPMYIHPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH W LIEJISAMH
06H_I€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpAXKATh CBOKO TOYKY 3PCHHA B YCTHBIX W NHUCBbMCHHBIX
TCKCTAaX, JaBaTb TMOJACHCHUA II0 XOAY pCHICHUA 3adadrl, KOMMCHTHUPOBATH HOHy‘-IGHHBIﬁ
pe3yJIbTar;

B X0Jle 00CYXIEHHS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIAaeMOW TEeMBI, IPOOJIEMBI,
peL[IaeMOfI 3aa4yM, BBICKA3bIBaTb MACH, HAILICJICHHBLIC HA IMOUCK PCHICHHA, COIIOCTABJISATL CBOU
CYXJIEHUS C CYXACHUSMHU JPYTrUX YYaCTHHKOB JUANOra, oOHApyKMBaTh Pa3IMyMe U CXOJCTBO
HO3UIHI, B KOPPEKTHOU opme GOpMyIHPOBATh Pa3HOTIACHUS, CBOU BO3PAKCHUS;

IPE/ICTABIATh PE3yIbTAaThl PEHICHUS 33/a4d, JKCIEPUMEHTa, HCCIEIOBAaHMS, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMar BBICTYIUICHHS € Yy4YETOM 3aJady  [pe3eHTAluH U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIEe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTABIJIATh IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIOCOO pEmeHHs ¢ y4ETOM
UMEIOLINXCA PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BapHAaHTHI PEIICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMPOBEPKH,
CaMOKOHTPOJIS IIpOIlecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCKOH 3a1auu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHHH 3a]a4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yJlbTaTa LEIH M YCIOBHSIM, OOBICHATH HPUYUHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHSI Pe3yIbTaTOB NESATEIBHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

NOHUMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHIAMBHAYaIbHOW paboThl mpU
pemeHnr y4eOHBIX 3aJa4, MPUHAMATh [EJNb COBMECTHOH JIeSTeNbHOCTH, TUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOUM pabOThI, paclpeAcisiTh BUIBI padOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIeCC U PE3yNbTaT paboThl, 00001IaTh MHEHHST HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBbBIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATb CBOM JIEHCTBHS C
JIPYTUMH 4JI€HAMH KOMAaHJbI, OIIEHWBAaTh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT TIO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0ydaromuiicst HAyIUTCs:

o CBO60}1HO ONneprupoBaTh OCHOBHBIMU MOHATUAMU CTCPECOMCTPUHU IIPU PCUHICHUHA 3ada4 U
MIPOBEICHUN MaTEMATHUECKUX PACCYKIACHUII;

® [PHUMCHATH AKCHUOMBI CTCPECOMECTPHUU HW CICACTBUA W3 HUX TIIPpH PCIICHHUU
F€OMETPUUYECKHX 3a/1a4;

o KJ'IaCCI/ICbI/IHI/IpOBaTB B3aMMHOC PACIOJIOKCHUEC MMPAMBIX B ITPOCTPAHCTBE, IUIOCKOCTEN B
MIPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B IPOCTPAHCTBE;

o CBO60}1HO ONEprUpOBaATh MOHATUAMHA, CBA3AHHBIMU C YIJIaMH B IPOCTPAHCTBE: MCKIAY
IPSIMBIMU B IIPOCTPAHCTBE, MEXAY MPSAMOM U IJIOCKOCTBIO;

° CBOGOI[HO ONnecprupoBaTh NOHATUAMU, CBA3aHHBIMHU C MHOTOTPaHHUKAMU,



CBOOOJHO pACMO3HABATh OCHOBHBIC BHJbl MHOTOTPAaHHHMKOB (TIpH3Ma, HUpPaMUJA,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

KJIaccu(pUIUPOBaTh MHOTOI'PAaHHHUKH, BEIOMPAsi OCHOBAHUS IS KIACCU(PUKAIINH;
CBOOOJTHO ONEpPUPOBATH MOHITHUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH HapaJlJIeNIbHOE, IICHTPAJIbHOE U OPTOrOHATILHOE MPOEKTUPOBaHKE (QUTYp Ha
IUIOCKOCTB, BBITTOJIHATH H300pakeHHsI (PUTYpP Ha IIIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOI'PAaHHHKOB PA3IMYHBIMHU METOJAMH, BBIMOIHATH (BBIHOCHBIC)
IUIOCKHE YepTe)XH U3 PHCYHKOB IPOCTBHIX OOBEMHBIX (UIYp: BUA CBEpXY, COOKY,
CHH3Y;

BBIYHMCIIATh IUIONIATM  TIOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MHPaMHUA),
TeOMETPUUECKUX TEJI C MPUMEHEHUEM (HopMyI;

CBOOOZHO ONEPHPOBATH IMOHATHUSAMH: CHMMETPHUS B NPOCTPAHCTBE, LEHTP, OChb H
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPHI;

CBOOO/IHO ONIEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOPaM U KOOpJAWHATaM B
POCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HAJl BEKTOPAMH,

pemiate 3aJaud Ha J0Ka3aTelbCTBO MAaTEMAaTHYECKMX OTHOIICHHH W HaXOXXICHHUE
T€OMETPUYECKUX  BEIMYUH, MPHUMEHSS HM3BECTHBIE METOABI IPH  PEIICHUH
MaTeMaTHYECKUX 33]1a4 TOBBIIIEHHOTO M BEICOKOTO YPOBHS CIIO)KHOCTH;

NPUMEHSTH MPOCTEUIINE IPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a/1a4;

U3BJICKATbh, npeoOpa3oBbIBATh M HMHTEPIPETUPOBAaTH  HMHMOpMAIMIO O
IPOCTPAaHCTBEHHBIX TI'€OMETPUYECKUX (uUrypax, MNpPEACTaBICHHYIO Ha 4YepTexax u
pHCYHKAX;

OPUMEHATh TOJyYEeHHBbIE 3HAaHUS Ha NPAaKTUKE: CPaBHMBATh W aHAJIU3UPOBATh
peasbHble CUTYAIMH, IPUMEHSATh W3YUYEHHBIE MOHATHUS B MPOLIECCe MOMCKA PELICHUs
MaTeMaTHYeCKu c(HOPMYITUPOBAHHON NPOOIEMBI, MOJECTUPOBATh PEANbHBIE CUTYalluu
Ha SI3BIKE TEOMETPUH, HCCIE0BAaTh TIOCTPOCHHBIE MOJEIH C WCIOJIh30BAHUEM
reOMEeTPUUECKUX TMOHATHH M TeopeM, ammapara aiareOphl, pemarbh NpaKTHYeCKHe
3aJ1a4u, CBSI3aHHbIE C HAXOXKAEHUEM FeOMETPUYECKUX BEJIMUNH;

UMETh TpEJICTaBIeHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHUM KaK COCTaBHOM
4acTH (pyHJAaMeHTa pa3BUTHS TEXHOJIOTH.

K xoniy 11 kiacca o0ydaromuiicss HayqIuTCs:

CBOOOJTHO OMEpPUPOBATh MOHATUSAMH, CBA3aHHBIMU C IMJIMHAPUYECKOH, KOHMUECKOH U
ceprueckoil MIOBEPXHOCTIMH, OOBSICHITH CIIOCOOBI OJTyUEHUS;

ONneprupoOBaTh IMOHATUAMHU, CBA3AHHBIMU C TCJIaMH BpallCHUA: UIMHAPOM, KOHYCOM,
chepoit u mapowm;

pacro3HaBaTh Teljla BpaleHus (IIHHIP, KOHYC, cdepa U map) U oOBACHATH CIIOCOOBI
IMMOJIYYCHH TCJI BpAlICHUSA,

KJIaCCU(UIIMPOBATh B3aUMHOE PacMojoKeHUe cepbl U MIO0CKOCTH;

BBIUYUCIIATE BCIIMYUHBI 3JIEMCHTOB MHOI'OIPAHHHUKOB W TCJI BpallCHUA, 00BEMBI U
Iomaian HOBerHOCTeﬁ MHOT'OI'PaHHUKOB W TCJI BpallCHUA, TCOMECTPUUCCKHUX TCEII C
npUMeHeHHeM (OopMyIT;

CBO60}1HO ONneprupoBaTh MOHATUAMHU, CBA3AHHBIMU C KOM6I/IH3HI/I$[MI/I TCJI BpallICHUA U
MHOTOT'PaHHMKOB: MHOTOTPAHHUK, BIMCAHHBIN B cepy U OMMCAHHBINA OKOJO chepsl,
cdepa, BMcaHHast B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;



BBIUUCIISTH COOTHOIICHHS MEXAY TUIOMIAIIMUA MMOBEPXHOCTEH U 00BEMaMU TOJOOHBIX
Te,

n300paxarh H3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU W3
PUCYHKOB TIPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHUS
TEJ BpAIICHHUS,

U3BJIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBATD uH(pOpMaLIHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYpax, MPEACTABICHHYI) Ha YepTekax u
PUCYHKaX;

CBOOOIHO OMEPUPOBATH TIOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITOJIHATH ONEPalMK HaJl BEKTOpaMH;

3aJaBaTh IIOCKOCTh YPaBHEHHUEM B JIEKapTOBOIl cucTeMe KOOPAMHAT;

peliaTth TeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIJIOB MEXAY MPSMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/A P PEIICHUH;

CBOOOJHO OIEpPUPOBATh IMOHSATUSMHU, CBSI3AaHHBIMU C JBUKCHHEM B IPOCTPAHCTBE,
3HATh CBOICTBA ABHKCHUM;

BBITIOJHATh M300pakKeHUsST MHOTOTPAHHUKOB M TENl BpAIICHUS MPH TMapajuieTIbHOM
MEePEeHOCEe, EHTPAIBHON CUMMETPHUH, 3ePKaTbHOH CHMMETPHH, TIPH TIOBOPOTE BOKPYT
psMOi, MpeoOpa3oBaHuUs MOT00US;

CTPOUTH CCYCHUS MHOTOIPDAHHUKOB W T BpANICHUS: CEYCHHS IHIMHIpA
(mapaienbHo U MEePHIeHIUKYISIPHO OCH), CEYeHUs KOHYca (TlapajuiebHbIe OCHOBAHHUIO
U TIPOXOJSIIKe Yepe3 BEPIIUHY), CEUCHUS 1Iapa;

UCIIONIb30BaTh METObl TMOCTPOSHUSI CEUEHUI: METOJ CJIEe0B, METOJ BHYTPEHHETO
MIPOSKTUPOBAHUS, METO/]T TIEPEHOCA CEKYIICH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;

NPUMEHSTh TeOMeTpUuYecKrue (akThl [UIsl PEIICHUS CTePEeOMETPUUYECKHX 3ajad,
MPEIONIararoIuX HECKOJIBKO IIaroB PelieHUs, €Clii yCIOBUS MPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (hopMme;

pemaTe 3aJayd Ha JO0KA3aTelbCTBO MAaTEMAaTHUYECKUX OTHOIICHUH W HaXOXICHHE
TEOMETPHUYCCKUX BEIIMYUH;

MPUMEHSTh MPOTPAMMHBIE CPEJICTBA U ANEKTPOHHO-KOMMYHHUKAIIIOHHBIE CUCTEMBI TPU
PEIICHUN CTEPEOMETPUICCKIX 33]1aY;

NPUMCHSTh IIOJIYYCHHBIC 3HAHUS Ha TIPAKTHKE: CPaBHUBATh, aHAIM3UPOBATH U
OIICHUBATh PeabHbIC CUTYAIMH, IIPUMEHSATh H3yUCHHBIC ITOHSITHUS, TECOPEMBI, CBOHCTBA
B IIpollecce TMOWCKA pEeIIeHUS MaTeMaTH4eCcKu CQOpPMYIUPOBAHHOW MPOOIEMBI,
MOJICTTMPOBATh pealbHBIE CHUTYAI[MH HA S3BIKE TEOMETPHUH, UCCIIEOBATh MOCTPOCHHbBIE
MOJICTTM C UCIOJb30BAHUEM TC€OMETPHUYSCKUX TOHATHHA M TEOpEM, armapara ajareopsl,
pelIaTh NPaKTHYSCKHUE 33]Ja9d, CBA3aHHBIC ¢ HAXOXKICHHEM T€OMETPHUISCKUX BEITHYNH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX J3TalaxXx pa3BUTHI T€OMETPUU KaK COCTaBHOMN
gacTH (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Komriecrso tacon
wn HporpaMmbi Beero Kontpoabubie IIpakTnyeckue
padoTsI padoThI
1 Brenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnosnoxeHue npsmbIx 6
B [IPOCTPAHCTBE
3 HapaJIJIeHBfIOCTB HPSIMBIX U 8 1
IUIOCKOCTEH B MIPOCTPAHCTBE
4 HepneHumfympHOCTb MPSIMBIX U o5 1
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIBl U paccTOSHUS 16 1
6 MHororpaHHUKH 7
BekTops! B ipocTpaHcTBE 12 1
8 [ToBTOpEHwME, 0606IIICHI:I€ u 5 1
cCHCTEeMaTH3alus 3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOT'PAMME




TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC

KoandyecTBo 4acos

Ne HaumeHoBaHue pa3jie/ioB U
Koutpoabnbie IIpakTnueckue
n/n TeM MPOrpaMMBbl Bceero
padoThI padoThI
1 AHanuTH4eckas reOMeTpHst 15 1
5 [ToBTOpEHME, 06061HCHI:I€ u 15 1
CHCTEMAaTH3alUs 3HAHUH
3 OO0BEM MHOTOTpaHHUKA 17
4 Temna Bpamenus 24
5 [lmomaam moBepxXHOCTH U 9 1
00BEMBI KPYTIIBIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpEHME, 06061].[6HI:I€ u 17 5
CHCTEMAaTHU3alUs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102 8 0
[TPOI'PAMME




IHoypounoe minanuposanue 'EOMETPUS, 10 kaace

(34 B Henento, 34 yueOHBIX Heaeau, uToro — 102 )

Ne | Tema ypoka
n/n | Heoena \ Hama
Axkcuombl crepeomerpun. CedeHus

1 1 neoena OcHoBHbIE NpaBuiIa U300paXKeHHsI Ha PUCYHKE TIOCKOCTH, MapaijiesIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA.

2 [TonsTHs cTepeoMeTpUn: TOUKA, IPSIMast, IIIOCKOCTh, TPOCTPAHCTRO.

3 [TonsiTHe cTepeoMeTpun: MepeceKkaroIuecs MIOCKOCTH.

4 2 nedens [TonsTHS cTepeoMeTpHH: MepeceKarorecs npsmas v MiIoCKOCTh;
I10JIYTIPOCTPAHCTBO.

) MHororpaHHUKH, H300paKeHNE MPOCTEHIITNX MPOCTPAHCTBEHHBIX (DUTYD.

6 MHororpaHHUKH, H300paKeHNE MTPOCTEUIITNX MPOCTPAHCTBEHHBIX (HUTYD.
Pemenne 3anau.

7 3 neoenn AKCHOMBI CTEPEOMETPHUH U MIEPBBIC CIICCTBUS U3 HUX.

8 AKCHOMBI CTEPEOMETPUH U NIEPBBIE CIEICTBUS U3 HUX. Pelienue 3anad.

9 CriocoObl 3a/1aHusl MPSMBIX U IIJIOCKOCTEN B POCTPAHCTBE.

10 4 neoensn N3o6paxenue ceueHnid Kyba, KOTOpbIE MPOXOIAT Yepes ero pedpa.

11 N300paxeHune ceueHuii mpu3Mbl, KOTOPBIE TPOXOIAT Yepe3 ee pedpa.

12 N3o0paxkenue ceueHnid mupaMuIbl, KOTOPbIE TPOXOAT Yepe3 ee pedpa.

13 5 Heoensn N306paxkeHne ceueHnii mupaMuIbl, Kyoa v Ipu3Mbl, KOTOPBIE MPOXOIAT Yepe3 UxX
pebpa.

14 Merton cneaoB AJisi HOCTPOCHUS CEUEHU M.

15 CBolicTBa niepece4eHn MPSIMBIX U TUIOCKOCTEH.

16 6 neoenn Meton cnenoB A noctpoeHus ceueHuil. CBoiicTBa nepeceueHuil npsMbIX U
IJIOCKOCTEM.

17 [Toctpoenue ceuenuii B KyOe 110 TpeM TOUKaM Ha pedpax M 3aIlucCh I11aroB
MTOCTPOEHHUS.

18 ITocTpoenue ceuenuii B kyOe o Tpem Toukam Ha pebpax. Pemenue 3anau.

19 7 neoenn [TocTpoenue ceueHuii B MUpaMue IO TPEM TOYKaM Ha pedpax H 3aluch I1aroB
MTOCTPOCHHUS.

20 [TocTpoenue ceueHuit B mupamMue IO TPeM TOUKaM Ha pedpax. Pemenue 3amay.

21 IToBTOpEHUE TAHUMETPUH: TEOpEMa O IPOMOPIMOHATIBHBIX OTpPE3Kax, Moaooue

TPCYTOJIbHUKOB.
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22 8 neoensa [ToBTOpEeHue nuaHuMeTpuu: Teopema MeHenas, HICTOpHsI pa3BUTHUS TUIAHUMETPUU U
CTEepEOMETPHH.
23 KonTtpoabsHnas padora Nel «Akcnomsl crepeomerpuu. CedeHus»
24 B3aumHoe pacnoJioikeHHe NPpSIMbIX B IpocTpaHcTBe. CKpeluBaromuecs u
napajuieJbHbIE MPSMbIE B TPOCTPAHCTBE.
25 O nedensn Teopema o cyIiecTBOBaHUHU M €IUHCTBEHHOCTH MPSIMOU MapaieIbHON JaHHON
MPAMOM, MPOXOASIIECH Yepe3 TOUKY MPOCTPAHCTBA U HE JIeKalllell Ha JaHHOU
MPSMOM.
26 [TapannenbHOCTb TpeX NpAMBIX. Teopema 0 CKpeIUBAIOIIUXCS TPSIMBIX.
27 [TapannenpHOE NPOEKTUPOBAHUE, OCHOBHBIE CBOMCTBA MAPAJLIEIBHOTO
MIPOEKTUPOBAHHSI.
28 10 LeHnTpanbHas NpoeKus. YTOI MEXKIY MPSIMBIMU.
Helens
29 3aayn Ha JOKa3aTeNIbCTBO U UCCIIEIOBAHKE, CBA3aHHbBIE C PACIIONIOKEHUEM
MPSIMBIX B IIPOCTPAHCTBE.
30 IMapanieJbHOCTh NPAMOM M IVIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak u cBolicTBa
MapauiebHOCTH MPSMON U TUIOCKOCTH.
31 11 I'eomeTpuueckue 3aaun Ha BBIYMCIECHUE U JOKA3aTENIbCTBO, CBSI3aHHBIE C
Hedens [apajuIeIbHOCTHIO MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
32 [TocTpoenue cedeHus, MPOXOIAIIETO Yepe3 JaHHYIO MPSMYIO Ha YepTexe U
MApAIJIENBHOIO IPYTOW MPSIMOM.
33 [MapannensHas IpoeKUUs, MPUMEHEHUE /7S TIOCTPOCHHS CeYeHH KyOa U
napajuiesenuneaa.
34 12 [Tapannensublie mockocTu. [Ipu3Haku nmapamwieTbHOCTH ABYX MIOCKOCTEH.
35 Helens Teopema o mapanienbHOCTH U €AMHCTBEHHOCTH TIOCKOCTH, MIPOXOIAIIEH yepes
TOYKY, HE MPUHAAIEKAILYIO TaHHOM MJIOCKOCTH U CIEJCTBUS U3 HEE.
36 CpoiicTBa napaienbHbIX MJIOCKOCTEH.
37 13 CBoiicTBa napajieNnbHbIX INIOCKOCTEN. Pemenue 3anay.
Helens
38 [ToBTOpenwue: Teopema [Tudaropa Ha MIOCKOCTH.
39 [ToBTOpEHME: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
40 14 CgoiicTBa Ky0a U MPSIMOYTOJLHOTO TTapaJlIeIIeUIE/a.
41 Helens Brruncnenue JiH 0Tpe3KOB B KyO€ U IPSIMOYTOJIBHOM Mapalijiesienumese.
42 IlepneHauKy/IAPHOCTH NPAMOI M NJIOCKOCTH. [IpH3HAK NepHEHANKYISIPHOCTH
MIPSIMOM U TNIOCKOCTH.
43 15 [lepneHuKyIsIpHOCTD MPSAMOM U MIOCKOCTH. [IpU3HAK NepreHIuKyIIpHOCTH
Helens IPSIMON U TUIOCKOCTH.
44 Teopema 0 cylmecTBOBaHUM M €IMHCTBEHHOCTH MPSIMOM, MTPOXOIAIIEH yepes
TOYKY MPOCTPAHCTBA U NEPIICHIUKYISIPHOU MIOCKOCTH.
45 [1mockoCTH U IepIIEHIUKYIISIPHBIE UM TIPSIMbIE B MHOTOTPaHHUKAX.
46 16 [110CKOCTH M TepIIEHUKYIISIPHBIE UM IIPSIMBIE B MHOTOTPAHHUKAX.
Helens
47 [lepnennukynsp u HaknoHHas. [loctpoeHne neprneHauKyspa U3 TOUKH Ha
MIPSIMYIO.
48 [lepnenaukynsip u HakinoHHad. [locTpoeHue neprneHuKysipa U3 TOUKU Ha
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MPSMYIO.

49 17 Teopema o Tpex nepneHauKyssipax (mpsimast 1 oOpaTHasi)
50 Helens Teopema o Tpex neprneHauKyssipax (mpsmMast 1 oOpaTHast)
o1 VYTroa Mexay CKpelBarOIIMMKCS IPSIMBIMH.
52 18 [Touck nepreHANKYISAPHBIX TPSIMBIX ¢ TOMOIIBIO MEPIIEHAUKYISIPHBIX
Helens IJIOCKOCTEM.
53 OpToroHaibHOE MPOCKTHPOBAHHE.
o4 IToctpoenue ceuennii Kyoa, IpU3Mbl, IPaBUILHOW MUPAMUBI C IOMOILIBIO
OPTOrOHAJIbHON MPOEKIIMH.
55 19 IToctpoenue ceuennii Kyoa, IpU3Mbl, IPaBUILHOW MUPAMUBI C IOMOLIBIO
Helens OPTOTrOHAJILHOM IPOECKIIUH.
56 CuMMeTpus B IPOCTPAHCTBE OTHOCUTENBHO MJI0CKOCTH. [limockocT cuMMmeTpuii B
MHOTOTpaHHHUKAaX.
57 [Tpu3HaK neprneHAuKyYJISpHOCTH NPSIMOM U INIOCKOCTH KaK CJIE€JCTBHE CUMMETPUH.
58 20 IIpaBunbHBIE MHOTOTPpAaHHUKH. Pacuér pacCTOAHMM OT TOYKH 0 INIOCKOCTH.
59 Helens IIpaBunbHBIE MHOTOTpAaHHUKH. Pacuér pacCTOSAHMM OT TOYKH [0 INIOCKOCTH.
60 CriocoObl OIyCTUTh NEPHEHIUKYIISAPBI: CHMMETPHSI, CABUT TOUKH 110 NapayljiebHON
MPSIMOIA.
61 21 CaBur 1o HenapauienbHON NPSMOIl, U3MEHEHUE PACCTOSHUM.
62 Helens KoutpoabHas padora Ne 2 «B3aumMHoe pacnosiokeHue NpAMBIX H
IUIOCKOCTEH B MPOCTPAHCTBE»
63 ¥Yrabl u paccrosinus. [ToBropenue: yroia Mexay NpsSMbIMU Ha IJIOCKOCTH,
TPUTOHOMETPHS B
IIPOM3BOJbHOM TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB.
64 22 [ToBTOpEHUE: yros Mexay CKpeIUBaOIIUMUCS MPSIMBIMHU B IPOCTPAHCTBE.
65 Heldensn ['eomeTpruecKre METOABI BRIYUCICHHS YTIIa MEKIY MPSIMBIMH B
MHOTOTpaHHHUKAaX.
66 JIByrpanHbiii yroj. CBOMCTBO JIMHEHHBIX YIJIOB JBYTPAHHOIO yIJa.
67 23 [lepnennukynspHbie M10cKocTH. CBOKWCTBA B3aUMHO MEPIEHIUKYISPHBIX
Heoens IIJIOCKOCTEH.
68 [Tpu3HaK NepreHANKYISIPHOCTH IIIOCKOCTEH.
69 [TpsiMoyrombHBII Napanenenunesn; Kyo; M3aMepeHus, CBOHCTBA MPSAMOYTOJIbHOTO
napajuiesenunesaa.
70 24 Teopema 0 quaroHanu NpPsIMOYTOJIBHOIO MapaJuleJenuneaa U CIeJICTBUE U3 HEE.
71 Heoens CrepeoMeTrpruyeckre U MPUKIAIHbIE 33]1a4H, CBA3aHHBIE CO B3aUMHBIM
PacrooKEeHUEM MPSAMBIX U IIJIOCKOCTEH.
72 [ToBTOpEHME: CKpELIMBAIOLIUECS NIPSIMBIE, TapaJlIEIbHbIE TUIOCKOCTH B
CTaHJIaPTHBIX MHOTOTpaHHUKAX.
73 25 [Tapa nmapanienbHbIX IUIOCKOCTEH Ha CKPEIINMBAIOLINXCS MPSMBIX, PACCTOSHUE
Heodenn MEX]y CKPEIIMBAIOIUMHUCS TPSIMBIMU.
74 PaccTosiHue OT TOUKM 70 IITOCKOCTH, PACCTOSIHUE OT MPSAMOM /10 TNTIOCKOCTH.
75 Brruncnenue paccToSHUN MEXy CKPEIIUBAOIIUMHUCS MPSMBIMH C TIOMOIIBIO
MEPIEHIUKYISPHON MJIOCKOCTH.
76 26 TpexrpaHHblil yroj, HEpaBEHCTBO JJI TPEXTPAHHBIX YIIJIOB, TEOPEMBbI
Heodens JUISL TPEXTPAHHOTO yIJia.
77 DneMeHTHl CPepruuecKoil TeOMEeTPHH: T'€0/Ie3nYeCcKHe JUHUHU Ha 3emIie.
78 KonTtpoabHnas padora Ne 3 «Y1JIbl H pacCTOAHUSD)
79 27 MHororpaHHuKH.
Heoensn O06001eHre U cucTeMaTu3alys 3HaHui «MHOTOTPaHHHUK U €r0 AJIEMEHTBI
80 [Mupamuna, BUABI IUpamMu, IpaBUIbHAS TUPaMUA.
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81

IIpu3ma, npsiMast ¥ HaKJIOHHAsS IIPU3MBI, IPABUIIbHAS [IpU3Ma.

82 28 [Tpsmoii mapannenenunen, NpsiMOYTOIbHbIN napansenenumnes, Kyo.
83 Heodenn Beimyksibie MEOTOrpanHuku. Teopema Ditiepa.
84 [IpaBunbHBIE U TOIYIPABUIBHBIE MHOTOTPAaHHUKH.
85 29 KontpouabHas padora Ne 4 « MHOTOrpaHHUKHY
86 Helens BexTopsbl.
[ToHsiTHe BEeKTOpa Ha MJIOCKOCTH U B POCTPAHCTBE.
87 CyMMa BEKTOpOB.
88 30 Pa3HocTh BEKTOPOB.
89 Helens [TpaBwiio mapannenenumnesa.
90 YMHOXKEHHE BEKTOpa Ha YHCJIO.
91 31 Pa3noxxeHue BekTopa o 6a3zucy Tpex BEKTOPOB, HE JIeXKAIIUX B OJHON
Helens IIJIOCKOCTH.
92 CkansipHoe mpou3BeICHHUE.
93 Brruucnienue yria Mexry BEKTOPaMU.
94 32 [Ipocreitmue 3agaun ¢ Bekropamu. CymMMa BEKTOPOB.
95 Heldens [Ipocreiimue 3agauum ¢ BEKTOpamu. Pa3HOCTh BEKTOPOB.
96 [Ipocreiimme 3agaun ¢ BEKTOpaMu. Y MHOXKEHHE BEKTOPA Ha YHCIIO.
97 33 [Ipocreiimme 3agauu ¢ BekTopamu. CKaJsipHOE TPOU3BEICHHUE.
Heldens =
98 O60061eHre 1 cucTeMaTH3aIus 3HaHui «B3anMHOe pacnoioKeHue MPsSMbIX U
IJIOCKOCTEH B MMPOCTPAHCTBEY
99 HTorosasi koHTpoJbHasi padoTa Ne5 «BekTopb»
100 | 34 HUrorosas kouTpoJsibHasi padora NeS «Bekropbsp»
101 | neoens O06o001eHre U cucTeMaTh3anys 3HaHuH « MHOTOTpaHHHKH
102 O06o01eHre u cucreMaTu3anus 3HaHUuH «BekTopb»

HTOI'O - 1024
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