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MOACHUTEJ/IBHASA 3AIIMCKA
HopmoTtuBHo-mipaBoBas 6aza:
1. ®epepanbublil 3ak0H OT 29 nekadpst 2012r.Ne 273 @3« O6 obpazoBanuu B Poccuiickoit
denepauuu.»;
2. ®I'OC cpennero obmiero oOpa3oBaHus, YTBEPKICHHBIN MpHUKa3oM MHUHHCTEPCTBA
npocselenus Poccuiickoit denepanun ot 12.08.2022 Ne732;
3. @enepanbHas 0Opa3zoBaTesIbHAS MPOrpaMMa CPEIHETO OOIIEero

00pa3oBaHUs,YTBSXKICHHAS IPUKa30M MHUHHCTEPCTBA MPOCBenieHus: Poccuiickoit
®enepaunu ot 18.05.2023 mox Ne371.

I'eomeTpus siBisIeTCS OMHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHMs, TaK
Kak oOecreyrBaeT BO3MOKHOCTh M3YYEHUS TUCIUTUITMH €CTECTBEHHO-HAYYHOW HANPaBIEHHOCTH
U TIPEIMETOB TYMaHUTApHOTO IUKIA. [IOCKONBKY JIOTHYECKOe MBIIUICHHE, (HOpMUpyeMoe TpH
M3yYeHHH OOYYarONUMUCS TIOHSTHHHBIX OCHOB TE€OMETPHH, IPH JI0OKA3aTEIbCTBE TEOpEM U
MOCTPOEHHH LIETIOYKH JIOTUYECKUX YTBEPKIACHUN NIPU PEIICHUH T€OMETPUIECKUX 3a/1a4, YMEHUE
BBIJIBUTATh M OINPOBEPTaTh THIOTE3bl HEMOCPEJACTBEHHO HCIIONB3YIOTCS TIPU PEIICHUH 3ajad
€CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTH (PU3MIECKUX 3a/1aY.

Ienp ocBoeHust mporpaMMbl yueOHOro kypca «I'eomeTpus» Ha yriiyOJ€HHOM YpOBHE —
pa3BUTHE WHIVBHUIYaIbHBIX CIIOCOOHOCTEW OOYYaIOMMXCS TMPH W3YYCHHH TE€OMETPHUH, Kak
COCTaBIIsfOLIEH mpeaMeTHON oOmactu «MaremaTnka M HHpOpMaATHKa» dYepe3 obecreueHue
BO3MOHOCTH MPHOOPETEHUs M HUCMOJb30BaHUS Oojiee TIyOOKHX T€OMETPHUYECKUX 3HAHUM U
NEeUCTBUH, CIeUM(UYHBIX T'€OMETPHH, U HEOOXOAUMBIX AJIS YCIEIIHOTO MpPOQeCcCCHOHATBHOTIO
00pa30BaHus, CBA3aHHOTO C MCIIOJIb30BAaHHEM MaTEMaTHKH.

[IpuopuTeTHBIMM 331a4aMU Kypca T€OMETPHU Ha YTIyOJI€HHOM YPOBHE, PACIIUPSIOIIUMU
U YCWJIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIFOTCS:

pacliupeHue MpeACTaBIECHUS O TEeOMETPUU KaK 4YacTH MHUPOBOM KYIbTYpbl U
(bopMupoBaHHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

(dbopMupoBaHHE MpPEICTABICHUS O IPOCTPAHCTBEHHBIX (UIypax Kak O Ba)KHEHIIHMX
MaTeMaTU4YEeCKUX MOJENAX, IO3BOJISIIOIIMX ONUCBIBATh W M3y4aTb pas3Hble SBJICHUS
OKpYXKaloIllero MHUpa, 3HaHME NOHATHHHOro ammapara mno pasaeny «CrepeoMerpus» ydyeOHOro
Kypca reOMeTpHUu;

(dbopMupoBaHHE yMEHHs BJIAZIETh OCHOBHBIMH IOHATUSAMHU O IPOCTPAHCTBEHHBIX (PUTypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeopeM, (GOpMyd M YMEHHE HUX HPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIapPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dbopMupoBaHME yMEHHUsS PpAcO3HaBaTh Ha 4YepTeKaxX, MOJEIAX U B PEaTbHOM MHpE
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYUPOBAaTh T€OMETPUUYECKHE MOJIEIIN;

¢bopMupoBaHME€  INOHUMaHHS  BO3MOXHOCTM  AKCMOMATUYECKOTO  IOCTPOEHUS
MaTeMaTU4YeCKUX TeopuH, (GopMHUpOBaHHE MOHMMAHHUS POJU AKCMOMATUKM IPH MPOBEIECHUU
pacCyXIeHUN;

¢dbopMupoBaHME YMEHMs BIAJ€Th METOJAMHU JIOKa3aTeIbCTB M AITOPUTMOB pEIIECHUS,
YMEHHUS MX MPHUMEHATb, MPOBOJUTH JOKa3aTeNIbHbIE pACCY)KJICHHS B XOJ€ PpEILICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJad4 C [PaKTUYECKUM coJiepKaHueM, (OpMHUpOBaHUE
NpPEJCTaBICHUS O HEOOXOAUMOCTH JI0Ka3aTeNbCTB MpPHU OOOCHOBAHMM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM aKCHOMATHUKU B TIPOBEICHUH JIETYKTUBHBIX PacCyXJICHUI;



pa3BUTHE W COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH
oOyJaromuxcsi, MO3HABATEILHOW aKTUBHOCTH, HCCIEIOBATENbCKAX YMEHUH, KPUTHYHOCTH
MBIIIJIEHHS], UHTEPECA K U3YUYEHUIO T€OMETPUH;

¢dopmupoBanue (PyHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOM T'€OMETPHH: YMEHHUS
pacro3HaBaTh MPOSIBICHUS TEOMETPHUECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSIX W MPHU M3YYCHUU APYIHX y4eOHBIX MPEAMETOB, MPOSBICHHS
3aBUCHUMOCTEH U 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pEAIbHBIX CUTyallUd, HCCIEIOBAaHUS
IIOCTPOEHHBIX MOJEJIEH, UHTEPIPETALIUH ITOTYYEHHbIX PE3YIbTATOB.

OCHOBHBIMU cOZEpKATEIbHBIMUA JIMHUSAMU ydeOHoro kypca «['eomerpusi» B 10-11
Kiaccax ABisitorcsa: «lIpsAMble M IUIOCKOCTH B IPOCTpaHcTBe», «MHororpanHukmy», «Tema
BpalleHus», «BeKTopbl U KOOPAUHATHI B IPOCTPAHCTBEY, «/{BIMXKEHUS B IPOCTPAHCTBEY.

ChopmymupoBanHoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHITHIMU,
peleBaHTHBIMU T€OMETPUH Ha yriayonéHHOM ypoBHe oOyuenus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJIEpKATEJIbHBIM JIMHUSM Yy4eOHOro Kypca, a (OpMHpPOBAaHUE JIOTMYECKUX YMEHMM
pacrnpesensercss HE TOJbKO [0 COJEp)KaTelIbHbIM JIMHUSAM, HO W IO TrojaM OOydeHus.
Cognepxanne 00pa3oBaHHs, COOTBETCTBYIOUIEE TMPEIMETHBIM  pe3yJabTaTaM  OCBOEHUS
OenepanbHON pabouell MPorpaMMsbl, paclpereiEHHbIM M0 roJaM 00y4eHHsI, CTPYKTYPHUPOBAHO
TakuM o00pa3oM, 4YTOObl KO BCEM OCHOBHBIM, MPUHLHUIHUAIBHBIM BOIpOCaM OOydarouIuecs
oOpalaaiuch HEOJHOKPAaTHO. OTO MO3BOJISIET OpPraHU30BaTh OBJIAJEHHE TIE€OMETPHYECKUMHU
MOHATUSMH M HaBBIKAMU IIOCJIEIOBATEIbHO M IOCTYIMATENbHO, C COOJIIOJIEHUEM NpUHIUIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPHUYECKUX
Mpe/ICTaBIeHU O00yJaronuXcs, pacmupss u yriayonsis e€, oOpasysl MpOYHble MHOXKECTBEHHbIE
CBSI3H.

[lepexon k U3y4eHUIO T€OMETPUHN Ha YTITyOIEHHOM YPOBHE MO3BOJISET:

co3gath yciaoBus Ui auddepeHuranud oOydeHUus, MOCTPOEHUS WHIMBUIYATbHBIX
00pa3oBaTeNbHBIX  MPOTPaMM, OOCCHEUYUTh YIIYyOJEHHOE HW3YYCHHE TEOMETPUH  Kak
COCTaBJIIsAOLIEH yueOHOTO IpeameTa «MareMaTuKay;

MOATOTOBUTH O0YYAIOIIUXCS K MPOJODKEHUIO M3YUYEHUsT MaTeMaTUKH ¢ y4ETOM BbIOOpa
Oynymei npodeccun, obecrieynBas MPEEMCTBEHHOCTh MEXKIY OOmUM M TpodeccHoHaTbHBIM
o0pazoBaHHEM.

Ha usydenne ydeOHOro kypca «l'eomerpusi» Ha yriiyOJ€HHOM ypoBHe oTBojutTcs 204
gaca: B 10 kmacce — 102 gaca (3 gaca B Henento), B 11 kiracce — 102 gaca (3 gaca B Henenio).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTepeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3aumHoe pacnosiokeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapaliebHble U
cKpeluBaromuecs npsmele. [IpuzHaku ckpemuBaronmxcs npsmMbix. [lapannenbHOCTh OPSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: NapajuleibHbIE MpPSMblE B MPOCTPAHCTBE, MAPAJICIIBHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MHpsMOW W MiockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenue ¢puryp. OCHOBHBIE CBOMCTBA MapaylICIbHOTO MPOEKTUPOBAHUSI.
N300paxkenue Guryp B napajuieabHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEeXAy NpsIMBIMU B TIpocTpaHcTBe. IlapamienbHOCTh MIOCKOCTEH: MapajuleNbHble IJIOCKOCTH,
CBOICTBa NapaJuleabHbIX IIOCKOCTeH. [IpocTeiinre npocTpaHCTBEHHbIE PUTYPBI HAa TIOCKOCTH:
TeTpasd/p, Napajuiesenune, IOCTPOSHNE CEUEHUH.

[leprieHTUKYISIPHOCTh  TPSMONM  HW  TJIOCKOCTH:  TEPIEHAUKYISPHBIE TpSIMBbIE B
MIPOCTPAHCTBE, MpsAMbIE MapajUleibHble U MEPHeHIUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPIEHIUKYIISIPHOCTA NPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOW NEepHeHAUKYJIAPHON
miockocTu. OpTOroHanbHOE NMpOeKTUpOoBaHME. [lepneHAuKysip U HAKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MJIIOCKOCTH, MPOEKIHs (PUTyphl HA MIIOCKOCTb.
[TeprieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK NMEPIEHANKYIIPHOCTH ABYX IJIOCKOCTeH. Teopema
0 TPEX MEPNEHIUKYIISIPaXx.

VYrasl B IPOCTPaHCTBE: YroJl MEXIY NPSAMOM U TJIOCKOCTHIO, IBYTPAHHBIN YroJ1, JIMHCUHBIN
YroJ JIBYIpaHHOTO yrija. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOWCTBA IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JBYT'PAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHOrorpaHHMKN

Buznbl MHOrorpaHHMKOB, pa3BEPTKa MHOTOrpaHHMKa. [Ipusma: nN-yronapHas mnpusma,
npsiMasi U HakJIOHHAs MPU3MbI, OOKOBas M IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenumnern,
MPSIMOYTOJIbHBIM THapajulesienune] W ero cpoicrBa. Kparyaillime nytv Ha MOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpancTBennas teopema Iludaropa. Ilupammpma: n-
yroJibHasi MTUpaMua, MpaBuibHas U yceu€HHas nupaMubl. CBoiicTBa pédep U OOKOBBIX TpaHeit
MpaBUJIbHOM nupaMubl. I[IpaBuibHBIE MHOTOIpDaHHUKH: IMPAaBWIbHAs MpPU3Ma M IpaBUJIbHAs
MpaMuia, MpaBuibHas TPEYroiabHas MUpaMKia U MPaBHIbHBIN TeTpasap, KyO. [IpencraBnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKAdAP U UKOCASP.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [lnomans GoxoBoi
MOBEPXHOCTU U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIAJb OCHOBAHUM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mel. [lnomans GOKOBOM MOBEPXHOCTH M MOBEPXHOCTHU
MpaBUIILHOM TUpPaMUbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.

CummeTpusi B MOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUHU TPABHIbHBIX MHOTOTPAHHUKOB.
CummeTpusi B MpaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS Napajljielenuneaa, CUMMETpUs
MPaBUJIbHBIX IPU3M, CHMMETPHUSI PABWIIHON TUPAMUIBI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHble, COHANpaBJICHHbIE U MPOTUBOIOJIOXHO HAMPABICHHbIE BEKTOpbI. PaBeHCTBO



BEKTOPOB. JIeHCTBHUS C BEKTOpAMM: CJIOXKEHHWE U BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIbKHX
BEKTOPOB, YMHOXKEHHME BekTopa Ha uuciao. CBoiicTBa cioXeHUs BekTopoB. (CBoiicTBa
YMHOKCHH BCKTOPA HA YUCIIO. ITonsarue KOMILIaHApPHBIC BCKTOPLI. HpI/I3HaK KOMIIJIAHApHOCTHU
Tpéx BekTOopoB. [IpaBuno mnapawienenunena. Teopema O pPa3OKEHUH BEKTOpAa MO TPEM
HEKOMIUIAHApHBIM ~ BeKkTOpaM. lIpsmMoyrosbHass cucremMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAYy KOOpJIMHATaAMH BEKTOpPAa M KOOpAMHATaMHU TOYEK. YTOJI
MeX 1y BekTopamu. CKaipHOE IPOU3BEIACHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

ITonsaTus: MUWIMHAPHUYECKad MOBCPXHOCTb, KOHHYCCKAsA IMOBCPXHOCTD, C(l)epI/I‘-IGCKaX
MIOBEPXHOCTh, OOpasyrolue noBepxHocTed. Tena BpalleHHs: LUIUHAP, KOHYC, YCEUEHHBIH
KOHyc, cdepa, map. BzaumHoe pacnonoxkeHue cepbl U INIOCKOCTH, KacaTelabHasl MIOCKOCTh K
cdepe. M300paxeHue Ten BpalleHus Ha miiockocTu. Pa3BépTka nunuHapa u konyca. Cummerpust
cdepsl 1 mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTrOJIBHOTO
napauienenunena U ciaeactBus w3 He€. OObEM MpSAMOM M HAKIOHHOW TMPHU3MBI, IUIUHIPA,
nupamMuibl 1 kKonyca. O0bEM 11apa 1 MapoBOro CerMeHTa.

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTOT'pPaHHHKOB. HpmMa, BIIMCAHHAsA B LUJIUHAP,
omucaHHas okoJio muiuHApa. [lepecedenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OTIMCAHHOTO OKOJIO cepbl, cPephl, BIUCAHHON B
MHOT'OTPaHHUK WJIU TEJIO BPAILCHUS.

[Tmomank MOBEpXHOCTH IWIMHAPA, KOHYyca, Tuiomanas chepel U e€ yacteit. [logobue B
npocTpancTBe. OTHOmIeHHE OOBEMOB, TUIOMIAJCH TMOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoGpazoBanue mnomobus, romoTeTus. PermieHne 3amad Ha IUIOCKOCTH C HCIOJB30BaHHEM
CTEPEOMETPUUYECKUX METOJOB.

[locTpoenne ceyeHMH MHOTOTPAHHHMKOB M TEJI BpalICHUs: CEYEHHS LWIMHIpA
(mapanyenbHO M MEPIEHIUKYISIPHO OCH), CEYEeHUs KOoHyca (mapajuielbHble OCHOBAaHUIO H
MPOXOJIAIINE Yepe3 BEpUIMHY), CEYCHHsI IIapa, METOJIbl MMOCTPOCHMSI CEYEHHI: METOJ CJeJOB,
METO/l BHYTPEHHET0 MPOEKTUPOBAHNUSA, METO/I IEPEHOCA CEKYILEN IITIOCKOCTH.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexropsl B pocTpancTBe. Onepanny HaJ BEKTOpaMu. BEeKTOpHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOrO yMHOKEHHUs. lIpsiMoyronpHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxxenune Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOMA MpHU
pEeLIEHUU TEOMETPUYECKUX 3a]au.

JBu:keHusI B IPOCTPaAHCTBE

JIBuxkenuss mpoctpanctBa. OrtoOpaxkeHus. [IBwkeHuss u paBeHCTBO ¢uryp. OOmue
CBOWCTBA JABWXEHUU. Buapl NBWKEHMI: MapaiiebHbIA IMEPEHOC, LEHTpalbHas CUMMETPUS,
3epKaJIbHasi CHMMETpPHs], IOBOPOT BOKpYr mpsMoil. [IpeobpazoBanus nogodus. [Ipsmas u cdepa
Oinepa.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJEHHBI YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BociMTaHME:

COPMHUPOBAHHOCTh  TPAXKAAHCKOW TO3MIMU  OOYyJaroImerocs Kak aKTUBHOTO W
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NIMYHBIX CTPYKTYpP, SBICHHUH, MPOUEAYp TPakJaHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI U APYTrO€), YMEHHUE B3aUMOJICHCTBOBATH C COIMAIbHBIMU WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) naTpuoTHYecKOe BOCIIUTAHHE:

c(OpPMHUPOBAHHOCTh POCCUNMCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IIPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKOMN IIKOJbI, UCMOJb30BAHUE ITHUX TOCTH)KEHUH B
JIPYrUX HayKax, TEXHOJOTHsIX, chepax SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JIYXOBHBIX IIEHHOCTEH  pOCCHHCKOrO  Hapojaa, CPOPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JNOCTHKEHUM HayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO;

4) acTeTHYeCKO€e BOCIIMTAHME:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amad, peIICHHH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MaTeMAaTHYECKUM aCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoe BocnuTaHue:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHATH MaTEMaTUUECKUE 3HAHUS B UHTEpecax 310pOBOTO
u Oe3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, peryispHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIIOPTUBHO-03/10POBUTEIBHON J€ATEIHHOCTHIO;

6) TpyaoBOe BOoCIUTAHME:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIO0JI00US, UHTEPEC K Pa3Iu4HbIM cdepam
npodecCHOHANBHOM NEesTeNIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBeplIaTh OCO3HaHHBIA BBIOOp OyAymieil mnpodeccud u pealn30BbIBATH COOCTBEHHbBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0JI0rHYecKoe BOCIUTAHHE:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTHMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUN IS pelieHus 3a1ad B 00JacTu OKpYXalollel cpelpl, MIaHUpOBaHUE
MOCTYIKOB U OLIEHKU WX BO3MOXKHBIX MOCIIECTBUMN JUIsl OKPY)KAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOUN NMPAaKTUKH, MOHUMAHHE MaTeMaTHYeCKOW HayKH Kak chepbl
YEJIOBEYECKOMN ACATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIHU,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TFOTOBHOCTb OCYILECTBIIATh MPOEKTHYIO U UCCIIEN0BATEIBCKYIO AEATEIbHOCT UHANBUIYAIbHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHMBeEpPCAJIbHbIE YueOHbIE e CTBUS

Ba3oBble jornueckue aecTBUS:

BBISBJSITh U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHWH MEXAYy IOHATUSAMH, (OPMYIUPOBATH ONPEICIICHUS  MOHSITHIA,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIM3a;

BOCTIpUHUMATDH, (OPMYIHPOBATh W TPEOOPa3OBBIBATh CYKJICHUS: YTBEPAUTEIBbHBIC H
OTpHIIaTeNbHbBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpPEYHUs B (haKTax,
JMAHHBIX, HAOMIOJACHUAX W  YTBEPXKICHHSX, TMpeiaratb KPUTCPUU JUIS  BBISABIICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

JIeNIaTh BBIBOJBI C HWCIOJB30BAHUEM 3aKOHOB JIOTHKH, ICIYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CaAMOCTOSITENILHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTALMIO, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXICHUS U BHIBOJIBI;

BBIOMpaTh Croco0 pemieHuss y4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosiee MOAXOIANIMM € Y4€TOM CaMOCTOSITENIbHO BBIJEJICHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEN0BATENIbCKIIT HHCTPYMEHT MO3HAHUs, (JOPMYIUPOBATh
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MpobiIeMy, ycTaHABIMBAaTh HCKOMOE U JITAaHHOE,
(bopMHpOBATh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENILHO  CIJITAHUPOBAHHBI  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYeCKOTO OObEKTa, SIBICHHS, IPOLIECCa, BBIABICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HAOIIO/ICHUS, UCCIIEeI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX Pe3ylIbTaTOB, BBIBOJOB U
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IPOLIECCA, @ TAK)KE BBIJIBUraTh MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISAT JIeUIIUTHI UHPOPMAIIUH, JTaHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha BOMPOC U IS
pelIeHus 3a/1a4;

BBIOMpaTh HMH(POPMAIMIO W3 HCTOYHHKOB PA3MYHBIX THUIIOB, aHAJIM3HPOBATH,
CUCTeMATU3UpPOBaTh W HHTEPHPETUPOBATH HMHGOPMALMIO pPA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHS;



CTPpYKTYpUpOBaTh  WMH(POpPMAIMIO, TMPEICTaBIATH €€ B  pas3auuHblX  (opmax,
WLTIOCTPUPOBATH I'PauiecKu;

OLICHUBATh HAAEKHOCTh HMH(OPMAIMM IO CAMOCTOSITEIBHO  CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe AeiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XKACHHUA B COOTBCTCTBUU C YCIOBUSAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M HNHWCBMCHHBLIX
TCKCTAaX, HAaBaTb IOACHCHHA IO XOAY PCIICHHA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B X0Jie 00CYX/JIEHHUSI 3aJaBaTh BOTPOCHI IO CYIIECTBY OOCYXKIAeMOW TEeMBI, MPOOIIEMBI,
pCHIaCMOﬁ 3aaa4u, BBICKA3bIBAThb HACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMH JPYTUX YYaCTHUKOB Jauajora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
TIO3UIIHIA, B KOPPEKTHOU (hopme popMyTUpOBaTH pa3HOTIIACHS, CBOM BO3PAKEHIS,

OpCACTABIATE PE3YJIbTAThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3ajad MpEe3eHTaluu U
0COOEHHOCTEHN ayIUTOPUH.

PerynsiTuBHbIEe YyHUBeEpCcabHbIe YUeOHbIE NeHCTBUSA

Camoopranuszanms:

COCTaBJIATh IUIaH, AJTOPUTM pELIEHHs 3aJadd, BbIOMpaTh CIOCOO peleHHs ¢ y4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAJILHBIN HHTEJIEKT:

BJIa/IeTh HAaBbIKAMM II03HABATEIILHON pe(UIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PpE3yJAbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HMKHYTh IPU PEIICHUH 3a/a4d, BHOCHUTh
KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HalIEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYAHOCTEH;

OLICHUBaTb COOTBETCTBME pE3ylbTaTa LEIM M YCIOBHUSM, OOBSICHATH IPUYMHBI
JOCTMOKEHUS] WM HEAOCTHXKEHHsI Pe3yJlbTaTOB JEsITEeIbHOCTH, HAXOJUTh OHIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUYalbHON pabOTHl IpU
pemieHMH y4yeOHBIX 3ajJa4, MPUHUMATh 1eJIb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOW paloThl, pacmnpenensaTbh BHIbI paboT, IOroBapuBaThcs, 0O0CYXKIaTh
IpOIeCC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIIOACH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (0OCyKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
HITYpPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTb pabOTbl M KOOPAMHHPOBATH CBOU JAEUCTBUS C
JIPYrUMHM 4I€HAMH KOMAaHJbl, OLIEHUMBaTh KAayeCTBO CBOEro BKJIaJa B OOLIMIM MpPOAYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

HNPEIMETHBIE PE3YJIBTATbBI



K xoniy 10 kjaacca oOydaronuiicss HayIuTCs:

cBOOOJTHO ONEPUPOBATh OCHOBHBIMU MOHSATHIMU CTEPEOMETPHH MPH PEIICHUH 33734 U
IIPOBEJICHUY MaTEMAaTUYECKUX PACCYKICHUM;

IPUMEHATh AaKCHUOMBl CTEPEOMETPUM M  CIEACTBUA W3 HUX I[pPU  PELICHUU
r€OMETPUUECKUX 3a/1a4;

KJIaccu(UIMpPOBaTh B3aMMHOE PACIIONIOKEHUE TPSMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B
IIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

cBOOOJTHO OMEPUPOBATHh MOHATHSIMH, CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMU B IIPOCTPAHCTBE, MEXKTY IIPSIMOM U IJIOCKOCTBIO;

CBOOOJHO ONEpPUPOBATH MOHATUSAMU, CBI3aHHBIMHU C MHOTOTpaHHUKAMHU;

CBOOOJHO paclo3HaBaTh OCHOBHBIE BHJbl MHOIOTPaHHUKOB (IIpU3Ma, MNHpaMHUAA,
MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIacCU(HUITMPOBATH MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS IS KJlacCU(PHUKAINN;
CBOOOJHO ONEPUPOBATH TOHATUSMHU, CBS3AHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBITIOJIHATH MapauIeNIbHOE, LIEHTPAJIbHOE M OPTOTOHAJIBLHOE MPOEKTHpOBaHUE (QUTYp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHHs PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHMsS] MHOTOIPAHHUKOB Pa3IMYHBIMU METO/AaMHU, BBIIOJHATH (BHIHOCHBIEC)
IUIOCKHE YepTeXKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUJ CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IJIOUIAJM IOBEPXHOCTEH MHOTOIpDAaHHMKOB (IIpU3Ma, NHpaMuia),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (hOpMYIT;

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: CUMMETPHS B IPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHU (QUTYPBI;

cBOOOJIHO ONEPUPOBATh MOHATUSMH, COOTBETCTBYIOIMMH BEKTOpaM U KOOpJMHATaM B
IIPOCTPAHCTBE;

BBITOJIHATE ACHCTBUS HaJl BEKTOPaMH;

pelmaTh 3aJa4d Ha J0Ka3aTeIbCTBO MATEeMATUYECKUX OTHOLICHUH M HaxXOXKJIEHHE
IreOMETPUYECKUX  BEIMYMH, IPUMEHSS M3BECTHbIE METOAbl IPU  PELICHUU
MaTeMaTUYECKUX 3aJau MOBBIIIEHHOIO U BBICOKOI'O YPOBHS CJIOKHOCTH;

IPUMEHATH NIPOCTENIINE TPOrPaMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3a/1a4;

U3BJIEKATh, peoOpa3oBbIBATH U UHTEPIPETUPOBATH uHbOpMaLIUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, IMPEJICTaBIECHHYIO Ha uepTexax Hu
PHUCYHKaX;

IPUMEHATh NOJYYEHHbIE 3HAHHUSA Ha I[PAKTUKE: CpPaBHMBATh U AHAIW3UPOBATh
peaJIbHbIE CUTYallUH, NMPUMEHSTh W3YYEHHBIE MOHATHS B MPOLECCE MOMUCKA PEIICHHUS
MaTeMaTu4ecku cHhopMyaupoBaHHON MpPOOIEMbI, MOJICIMPOBATh PealbHbIE CUTYalluU
Ha A3BIKE TE€OMETPUHU, HCCIENOBAaTh IMOCTPOEHHBIE MOJEIU C HCIOJIB30BAHUEM
reOMETPUYECKUX TMOHATHM M TeopeM, amnmapara ainreOphl, peliaTh MPaKTUYeCKHe
3aJ1a4M, CBS3aHHbIE C HAXOKJIECHUEM F€OMETPUUECKUX BEJINYMH;

UMETh TpeACTaBIeHUsI 00 OCHOBHBIX J3Tanax pa3BUTUS T'€OMETPUM KaK COCTaBHOM
JacTu (pyHAaMEHTa Pa3BUTHS TEXHOJIOTUH.

K koniy 11 ki1acca oOyyaromuiicss HAyYuTCS:



cBOOOJTHO OTIEPUPOBATH MOHATUSAMH, CBSA3aHHBIMU C IMJIMHIPUYECKON, KOHUYECKON U
cepuuecKoil MOBEPXHOCTIIMU, OOBACHATH CIIOCOOBI MOJTyYCHHUS

ONEpUPOBATh MOHATUSMHU, CBA3AHHBIMU C TEJaMM BPALICHUS: LIIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacro3HaBaTh Tella BpameHus (HWIHHIP, KOHYC, cdepa U map) U 0ObACHATh CIIOCOOBI
IIOJIyYEHUS TEJl BpaIllCHNUS;

KJIaccu(UIIMPOBATh B3AUMHOE PACIIOJIOKEHHE CEephI U TIIOCKOCTH;

BBIYMCIATh BEIMYMHBI 3JIEMEHTOB MHOTOTPAaHHMKOB W TeJ BpalleHUs, OObEMBI U
IUIOLIAM MMOBEPXHOCTEW MHOTOTPAaHHUKOB M TE€J BPALICHUS, T€OMETPUUYECKUX TEN C
MpUMEHEHUEM (POpMYIT;

CBOOOJHO ONEPUPOBATH MOHSATUSAMH, CBA3AHHBIMH C KOMOWHALMSAMU TEJ BPALICHUS U
MHOTOTPaHHUKOB: MHOTOT'PAaHHUK, BIHCAHHBIN B cpepy U ONUCAHHBIA OKOJIO chepsl,
cdepa, BUcaHHAas B MHOTOTPAHHUK WUJIU TEJIO BPAIllCHHUS;

BBIYMCIISATH COOTHOLIEHUSI MEXIY IJIOLIAASIMHU MMOBEPXHOCTEH U 00bEMaMU MOJOOHBIX
TEI,

n300paxaTh H3ydaeMble (PUTYpBI, BBIMOIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXKHU U3
PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYpP: BH]Il CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS
TEJ BpalleHHUs;

W3BJIEKATh, MHTEPIPETUPOBATH u peoOpa3oBbIBATh uHpopManuo 0
MIPOCTPAHCTBEHHBIX T€OMETpUUYECKUX (Urypax, MNpEeACTaBIEHHYIO Ha yepTexax u
PHUCYHKaX;

cBOOOJTHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATE ONEPALUH HaJl BEKTOPaMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CHUCTEME KOOPAMHAT;

pemaTb TE€OMETPUUYECKHE 3aJayd Ha BBIYKMCICHHE YIVIOB MEXAYy MpSAMBIMU H
IUIOCKOCTSIMHU, BBIUHCIIEHHE PACCTOSHUI OT TOYKM A0 IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/Ia IIPU PELICHUN;

CBOOOJIHO OIEPUPOBATH IMOHATUSAMH, CBA3aHHBIMU C JBWXEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JBUKEHUN;

BBITNIOJIHATE M300paK€HUsT MHOIOI'PDAaHHMKOB W TEJ BpALIEHUS MpU MHapayle]bHOM
NepeHoce, HEeHTPAIbHON CUMMETPHH, 3€pPKaJIbHOW CUMMETPHHM, IIPU MTOBOPOTE BOKPYT
MPpsIMOM, TIpeoOpa3zoBaHUs ITOJ00MS;

CTPOMTh CEUYEHUs] MHOTOTPAHHHMKOB M TeJ BpAllEHUS: CEYCHMsS LWIMHIpA
(mapajuienbHO U NMEPIEHAUKYIAPHO OCH), CeUeHHsI KOHYyca (IapasieibHble OCHOBAaHHIO
U TIPOXOJIAIINE Yepe3 BEPILNHY), CEUEHUS 11apa;

UCIOJb30BaTh METOJbl NOCTPOCHUS CEYEHHUH: METOJ CIIel0B, METOJl BHYTPEHHEIO
IIPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEH MITOCKOCTH;

JOKa3bIBaTh NT€OMETPUUECKHUE YTBEPKICHHUS,

NPUMEHATh TeoMeTpUYecKue (akThl Ui pelIeHUs] CTEepPeoOMETPUUYECKUX 3ajad,
IIPEIIOIATAIONINX HECKOJIBKO IIAaroB PEIICHHUs, €CIIM YCIOBUS NIPUMEHEHHS 3a/aHbl B
SIBHOU U HEesIBHOU hopme;

pemary 3aJadd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKMX OTHOUICHMM M HaxOXKICHHE
TFE€OMETPUYECKUX BEJINYMH;

MIPUMEHSATH IPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU
PELIEHUH CTEPEOMETPUYECKUX 33/1aY;



NPUMCHATL IIOJYUCHHBIC 3HAHHA Ha HPaKTUKE: CpaBHUBATb, AHAJIU3HUPOBATL H
OLICHUBATL PCAJIbHBIC CUTyalluU, IPUMCHATH U3YUCHHBIC IIOHATHA, TCOPEMBI, CBOICTBa
B IIpolecCe IOMCKAa peIIeHHs] MaTeMaTu4ecku CcHOopMyIHMpOBaHHON MPOOIEMBI,
MOJCIHUPOBATh PCAJIbHBIC CUTyallUN HA A3BIKC I'COMCTPUU, UCCIICAOBATH NOCTPOCHHBIC
MOJIEJIH C MCIOJIb30BAHUEM T'€OMETPHUECKUX MOHATUH M TEOpeM, amrmapara aiareOpsl,
pelaTh MPAKTHYCCKUC 3aaa4u, CBA3AHHBIC C HAXOXKACHHUEM I'COMCTPUICCKHUX BCIIMYNH,
HMCTh IPCACTABJICHHUA 00 OCHOBHBIX JTalax pa3BUTUA T'COMCTPHUH KakK COCTaBHOM
JacTu pyHJAaMEHTa Pa3BUTHS TEXHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
5 B3anMHOe€ pacnosiokeHue NpsiMbIX B 6 1
MPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTD MPSIMBIX U o5
IJIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIE U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE TpaBUIIa U300paKEHUS HA
PUCYHKE IIJIOCKOCTH, MapaJICIIbHBIX NPAMBIX
(0Tpe3KkoB), cepeIMHbI OTpE3Ka

[TonATHs cTepeomMeTpHuu: TOUKA, IpsMas,
IJIOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
IJIOCKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KkoB), cepeIMHbI OTPE3Ka

[TonsiTHS: epecekarouuecs MIOCKOCTH,
nepeceKarouecs npsimasi ¥ mioCKoCTh;
MOJIYIPOCTPAHCTBO

[TonsTHs: Mepecekaronuecs MIOCKOCTH,
nepeceKaroIuecs npsimMas ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHuKH, H300paskeHNe MPOCTEUITNX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIIUX 00BEKTOB

MHOTrorpaHHHKH, U300paKECHHE TPOCTEHIITNX
MPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIIHUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA U3 HUX




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Uepe3 ux péopa.
N3obpaxenune nepeceueHust moaydeHHbIX
IIJIOCKOCTEN. PackpammBaHre MoCTpOEHHBIX
CEYECHMI Pa3HbIMM LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MPOXOIAT yepe3 ux péopa.
N300paxkeHue nepeceueHus: NOTy4eHHBIX
IJIOCKOCTEN. PackpammmBaHue moCTPOSHHBIX
CeUeHUH pa3HbIMU I[BETAMU

12

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peéopa.
N300pakenue nepecedeHust moTydeHHbBIX
TIocKocTel. PackpammBaHue MOCTPOCHHBIX
CCUCHHI Pa3HBIMU IIBETAMHU

13

N3o00paxkenue ceueHunit mupamMubl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOIAT uepe3 ux péopa.
N3o00paxkenue nepeceueHus: NOMTy4YeHHBIX
miockocTel. PackpammBanue mocTpoeHHbIX
CEUeHUH pa3HbIMU I[BETAMU

14

Merton ciaenoB ajs MMOCTPOCHUMA CeYeHHI

15

Merton cie1oB [UIsl TOCTPOEHUS CEUEHUI.
CBolicTBa nepecedeHni MPSIMBIX U




IJIOCKOCTEN

16

Mertoa cieoB Ui HOCTPOCHHS CEUCHHM.
CpoiicTBa epecedeHnii MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenune ceuenuit B nmupamuae, Kyoe mo
TpéM Toukam Ha p&opax. Co3manue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
MOCTPOCHUS

18

[TocTpoenune ceuenuit B nmupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MTOCTPOCHUS

19

[TocTpoenwne ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3zmanue
BBIHOCHBIX YEPTEKEH U 3aKCh IIaroB
MIOCTPOEHUS

20

[TocTpoenune ceuenuii B mupamue, Kyoe mo
TpéM ToukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3alHUCh 11aroB
MIOCTPOEHUSA

21

[ToBTOpenue mnanumeTpun: Teopema o
MIPOMOPLIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mnanumeTpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexkax. Mcropus passurus
IUIAHUMETPUU U CTEPEOMETPUH

23

KonTposnpHast paboTa "AKCHOMBI




crepeomerpun. Ceuenus"

24

B3anMHOe pacnoioKeHue IpsIMbIX B
npoctpaHcTBe. CKpELUBaIOLUIUECs IPSMBIE.
[Ipu3Haky CKpemMBAIOIMIMXCS MPSAMBIX.
[TapamienpHbIe IPSIMBIE B IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€AVMHCTBEHHOCTH IIPSIMO MapasuleIbHON
JAHHOM IPSIMOM, MTPOXOASIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TAHHOU
npsiMoit. Jlemma o nepecedeHnmn
MapajuIEIbHBIX MPSMBIX IIOCKOCTHIO

26

[TapamtenpHOCTB TpeX MpsAMBIX. Teopema o
TpEX MapajuieIbHbIX NPsAMBIX. Teopema o
CKPELIUBAIOILMXCS MPAMBIX

27

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOMCTBA MapayieIbHOTO MPOEKTUPOBAHUS.
N3obpaxenune pa3Hbix Guryp B
napajyuiebHOM MPOEeKIUH

28

LlenTpanbHas npoekus. Yroiu ¢
COHAIPABJICHHBIMU CTOPOHAMH. YTOJ MEX]LY
MPSIMBIMU

29

3amaun Ha JOKA3aTeNbCTBO U UCCIIEIOBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IPSIMBIX B
MIPOCTPAHCTBE

30

[ToHATHA: mapaNIENBbHOCTD NPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
MapajuIeIbHOCTH IPSIMOU U IIOCKOCTH.
CBolicTBa NapayuIeIbHOCTU IPSIMOH U
IIJIOCKOCTH




31

I'eomeTrpuueckue 3a1auy Ha BEIYUCIEHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajuIeIbHOCTBIO MPSMBIX U TUNIOCKOCTEN B
IIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannensHas npoeKuUs, IPUMEHEHHUE IS
MOCTPOCHHUSI CEYEHHM KyOa 1
napamenenumnena. CBoncTBa
napajuiefienune1a u Npu3sMsl

34

[TapannensHblie mnockoctu. [pusHaku
MapayuiebHOCTH JBYX MJIOCKOCTEMH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIei
yepe3 TOUKY, He MPUHAAIEKAIYI0 JaHHOM
IJIOCKOCTH M CIIEACTBUS U3 HEE

36

CBolicTBa napauielIbHbIX IIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX NIEPECCUCHUSI TIPH
MEePECEUYCHHH JIBYX MapaJlICIbHBIX
IJIOCKOCTEHN TpeThen

37

CpoiicTBa mapauieIbHbIX IIOCKOCTEN: 00
OTpe3Kax mapauieIbHbIX MPSIMBIX,
3aKIIIOUEHHBIX MEX]TY MapaljieIbHBIMU
IIJIOCKOCTSIMU;, O TIEPECEUEHUHU MPSIMOU ¢
JBYMSI ITapaJyIeIbHBIMU TIOCKOCTSIMHU

38

IToBTOpenue: Teopema [udaropa Ha
IIJIOCKOCTH




[ToBTOpEHUE: TPUTOHOMETPHUSL

39 MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuielIenune1a

41 Boruncnenue 1aMH 0Tpe3KoB B KyOe U
MIPSIMOYT'OJIBHOM I1apajulelIeuIe1e
[IepneHUMKYISIPHOCTD NPSMOM U TUIOCKOCTH.

42 [Ipu3Hak nepnesauKyISpHOCTH IPSIMOU U
IIJIOCKOCTH
[IepneHMKYISIPHOCTD NPSMOM U TUIOCKOCTH.

43 [Ipu3Hak nepneHaAuKyIIpHOCTH IPSIMOM U
IIJIOCKOCTH
TeopeMa o CyllleCTBOBaHUU U

m €IMHCTBEHHOCTH MPSIMOM, TPOXOAALIEH
4yepe3 TOYKY IPOCTPAHCTBA U
NEPIEHIUKYIIPHON K INIOCKOCTH

45 [InockocTy ¥ NepnEeHAUKYISIPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHUKAX

46 [InockocTy ¥ nepneHAUKYISIPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHUKAX

47 [lepnennukyisap u HaxioHHas. [loctpoenue
NEPIEHIUKYJIApa U3 TOUYKH Ha IPAMYIO

48 [lepnennukyisap u HaxnoHHas. [loctpoenue
NEPIEHIUKYJIApa U3 TOUYKH Ha IPAMYIO

49 Teopema o Tpéx neprneHaAnKyasapax (mpsmas
u oOpaTHast)

50 Teopema o Tpéx nepneHauKysipax (mpsamas

u oOpaTHast)




51

Yron Mexay CKpeIuBAOIMMUCS PIMbIMU

[Tonck neprneHMKyIspHBIX IPSIMBIX C

52 MTOMOIIBIO EPIIEHIUKYIISPHBIX MNIOCKOCTEN

53 OpToroHaiabHOE MPOSKTUPOBAHHE
[TocTpoenue ceuenuii Kyoa, MpU3Msl,

54 MPaBUILHOW MUPAMUIBI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuii Kyoa, MpU3MBsl,

55 MpaBUJIBHON MUPaMUbI C TIOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO

56 TIOCKOCTH. [IITOCKOCTH CUMMETpHIA B
MHOTOTpaHHUKAX

57 [Ipu3Hak neprneHauKyJIIPHOCTH IPSMON U
IUIOCKOCTH KaK CJIEAICTBUE CHMMETPUU

58 [IpaBuibHBIE MHOTOTPAHHUKH. Pacuér
pPacCcTOSIHUM OT TOYKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
pPacCcTOSIHUM OT TOUKH JI0 IJIOCKOCTH
CriocoObl OIIyCTUTh NEPIEHANKYJIISAPHI:

60 CUMMETpHS], CABUT' TOUKHU IO NapajyieIbHON
NpAMOM

61 CrBur no HenapaJieabHOUN MPAMOH,
U3MEHEHHE PACCTOSHUIMI
KonTtponsHas padota "B3anmuoe

62 PacroJIOKEHUE TPAMBIX U TNIOCKOCTEN B
npocTpaHcTae”

63 [ToBTOpEHUE: Yroy Mex 1y NpSIMbIMU Ha




IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAOIIUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

65

FCOMCTpI/I‘-IeCKI/IC MCTOABI BEIYUCIICHHUA yTIJIa
MCXKAY NPSAMBIMU B MHOI'OT'paHHUKAX

66

JIByrpansblii yroj. CBOMCTBO JIMHEWHBIX
YTJI0B ABYTPAaHHOTO yria

67

[TepnenaukynspHbie I0CKOCTH. CBOMCTBA
B3aMHO MEPIEHIUKYISIPHBIX IITOCKOCTEN

68

[Tpu3Hak neprneHIuKyIIPHOCTH TII0CKOCTEN;
TeopeMa O MPsIMOU NepecedeHUst IBYX
IJIOCKOCTEHN NEPNEHIUKYISIPHBIX TPEThEU
MJI0CKOCTH

69

[IpssMOyTOIBHBIN MapasuIeNenuIe; Kyo;
M3MEepeHusi, CBOMCTBA MPSIMOYTOJILHOTO
napajuiesienuneaa

70

TeopeMa O MaroHajiu mnmpsaMoyroJjJibHOIro
ImapajijiCaCimIicia u CJICACTBUC U3 Heé

71

CTepeOMeTpI/I‘IeCKI/Ie U IIPUKJIAIHBIC 3a1a4H,
CBs3aHHBIC CO B3AUMHBIM PACIIOJIO’KCHUEM
IPpAMBIX U IINIOCKOCTH

72

HOBTOpeHI/ICZ CKpCIIUBAOMINCCA TIPAMBIC,
apaJiyICJIbHBIC TIJIIOCKOCTU B CTAHAAPTHBIX
MHOT'OIpaHHUKaxX

73

Hapa apaJilICJIbHBIX ILIOCKOCTEH Ha




CKPELIUBAIOIIMXCS MIPSAMBIX, PACCTOSIHUE
ME¥K/ly CKPEIUBAIOLIIUMHUCS NIPSMBIMU B
IIPOCTBIX CUTYALUAX

Paccrosiaue oT TOUKH J0 IIJIOCKOCTH,

“ paccTosiHue OT MPSIMOU JI0 TNIOCKOCTH
Brruncnenue paccTosHuN MExX Ty

75 CKPEIIMBAOIIUMHUCS MPSMBIMH C TTOMOIIBIO
MEePIEHIUKYIISIPHON TJIOCKOCTH
TpéXrpanHblid yroj, HEpaBeHCTBA JIs

76 TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBbI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTO yria

77 DneMeHTHI c(heprUIeCcKOil TeOMETPHH:
reoJe3NUecKre JIMHUU Ha 3eMie

78 KonTtponsnas padota "Yrisl u pacctosaus"

79 CucreMaru3zanus 3HaHUN "MHOTOTpaHHUK U
€ro 3JIeMeHTHI"

80 [Tupamuna. Buasl nupamun. [IpaBunbnas
nupamuaa

81 [Tpusma. [Ipsimas 1 HaKJIOHHAS TPU3MBI.
[IpaBunbpHas npusma

82 [Ipsimoii napamienenunes, psMoyroiabHbIi
napajuienenumnesa, Kyo

83 Brinykneie MHOrorpannuku. Teopema
Olinepa
Brinykneie MHOrorpanHuku. Teopema

84 DOiinepa. [IpaBunbHbIEC U MOIYNPABUIIbHBIE

MHOT'OT'paHHUKHA




85 KonTtposneHas padota "MHOrorpanHuku" 1
86 [TonsiTHEe BEKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3zHocTh BEKTOPOB 1
89 [IpaBwiio napasurenenuena 1
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1
01 Paznoxxenne BekTopa 1o 6a31/1c3v/ TpEX 1
BEKTOPOB, HE JISKAIIHUX B OJTHOW IJIOCKOCTH
92 CkansipHO€ NTPOU3BE/ICHUE 1
93 Brrarcnenue yriia Mex 1y BEKTOpaMu B 1
MPOCTPAHCTBE
94 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1
95 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1
96 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1
97 [IpocTeitmme 3aga4u ¢ BEKTOpaMHU 1
98 O00011eHre U cucTEMaTU3aLUs 3HAHUN 1
99 O0001IeHre U cucTeMaTU3alus 3HAHUN 1
100 CamocrostensHas paboTa 1
101 CamocTtosrenpHas paboTta 1
102 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Martematuka. ['eomerpusi, 11 xmace/ Mepsisk A.I'., Homuposckuit [I.A., ITonskos B.M.; mox
penaxuueii [Togonsckoro B.E., O61iecTBO ¢ orpaHM4eHHONW OTBETCTBEHHOCTHIO M3naTenbckuid
ueHtp «BEHTAHA-T'PA®»; AkunonepHoe o0mectBo «M3aarensctBo «IIpocBenienner»

Maremaruka. 'eomerpus, 10 kinacc/ Mepsmsik A.I'., Homuposckuii [.A., TlonsikoB B.M.; oz
penaxiueii [Togonsckoro B.E., Ob1iecTBO ¢ orpaHU4eHHONW OTBETCTBEHHOCTHIO M3 maTenbckuid

nentp «BEHTAHA-I'PA®»; Axunoneproe o6miectBo «M3marensctBo «IIpocBemiennes

METOIUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA

Metoanuaeckoe nmocooue I'eometpust, 10 xmace/ Mepansak A.I'., Homuposckuii /. A., TTonsikos
B.M.; mon penakmueit [lomonsckoro B.E., O6miecTBo ¢ orpaHnueHHO# OTBETCTBEHHOCTHIO
Wznarensckuit nentp «BEHTAHA-TI'PA®»; Akiinoneproe o6mectBo «M3marenscTBo

«IIpocsemenue»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bu6nmoreka [IOK

Poccuiickas 35eKTpoHHas KOJIa

Nudoypox

Aynuo xmnacc Oyk
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