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INOACHUTEJIBHAS 3ATIMCKA.

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3YUEHUS AUCLHUILUINH €CTECTBEHHO-HAyYHOU
HAIPaBJICHHOCTH U IIPEIMETOB I'yMaHUTapHOro LuKiIa. IIOCKOIBKY JIOTMYECKOE MBILUICHUE,
dopmupyemMoe mNpH H3y4eHHH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'E€OMETPUH, TIpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUU
FEOMETPUYECKHUX 3aJa4, YMEHHE BBIABUIAaTh M OIPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCIMOJIBb3YIOTCS TIPU PEIIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3a/1a4.

Llens ocBoeHHUsE TporpaMMel yuebHoro kypca «I'eomerpusi» Ha yriyOnE€HHOM ypOBHE —
pasBUTHE MHIUBHUIYAJIbHBIX CIIOCOOHOCTEH OOYy4YaroOIMXCsl IPU H3YyYEHUM TEeOMETPUH, Kak
cocTaBJIAIOLIeH NpeaMmeTHO obOnactu «MaremaTnka M MHGOpMaTHKa» yepe3 obecrneyeHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS 0Oojiee INIyOOKMX I€OMETPUYECKMX 3HAHUM U
NeHCTBUH, CeNn(UIHBIX T€OMETPHH, U HEOOXOAMMBIX UIS YCHEIIHOTO MPOo(hecCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMU Kypca T€OMETPUU Ha YIiyOIEHHOM YPOBHE, PACIIUPSIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOr0 YpOBHS, SIBJISIFOTCSL:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK YacTU MHUPOBOH KYJIBTYpHl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPY’KAIOIIUM MHPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIHNX
MaTeMaTUYeCKUX MOJENAX, I[IO3BOJISIIOIIMX OMNMCHIBaTh W H3y4yaTb pa3Hble  SBICHUS
OKpY’KaloIIero MHpa, 3HaHHE NOHATHHHOTO ammapara 1mo pasgeny «CTtepeoMeTpus» y4eOHOro
Kypca FeOMETpHH;

(dopMHpOBaHHE YMEHHs BIIa/IeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (PUTYpax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyJT U yYMEHHE MX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HaXOUTh HECTAHJAPTHBIE CIOCOOBI PELICHUS 3aay;

dopMHpoBaHHE YMEHHs paclo3HaBaTb Ha 4YepTekaX, MOJAEISIX U B pPEANTbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAllEHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIN;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IIOCTPOCHUA
MaTeMaTUYeCKUX TeOopHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU TPU IPOBEIECHUU
pacCyKIeHUN;

dopMHpoBaHHE YMEHHs BIaJE€Th METOJAaMHU JI0Ka3aTeNbCTB M AJITOPUTMOB peEIIeHUs,
YMEHU HX IPUMEHATh, IPOBOJUTH JOKAa3aTENIbHbIE pPAacCyKIEHUS B XOAE pEeIIEHUs
CTEpEOMETPUYECKUX 33Jad W 3aJad C TNPaKTHUYECKUM cojepkKaHueM, (popMHupoBaHUE
OpEICTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB TNpU OOOCHOBAaHMM MAaTeMaTHUECKUX
YTBEPKIACHUM U POJIM aKCUOMATHUKHU B IIPOBEACHUU JACIYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIJIEKTyallbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
o0Oydaromuxcs, IO3HAaBAaTEIbHOW aKTUBHOCTH, MHCCIEIOBATEIIbCKUX YMEHHUM, KPUTUYHOCTH
MBIIIICHUS, UHTEpECA K U3YUYEHUIO T€OMETPUH;

dopmupoBaHrue (YHKIMOHAIBHOW T'PAMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh MPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYalMsIX U MPH U3yYEHUU APYTUX yUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS pealbHBbIX CHUTYyallUH, WCCIECIOBaHUS
IIOCTPOEHHBIX MOJENIEH, HHTEPIIPETALUU TI0JyYCHHBIX PE3YyJIbTAaTOB.



OCHOBHBIMH COJIEP)KAaTEeIbHBIMU JIMHUAMH ydeOHoro Kypca «['eomerpusi» B 10-11
Kiaccax sBistorcsa: «lIpsMble M IUIOCKOCTH B IIpocTpaHcTBe», «MHororpannukmy», «Tena
BpanieHus», « BEeKTOpbl U KOOpAMHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo ®PI'OC COO tpeboBaHUE «YMETh OIEPUPOBATH MOHATHIMUY,
pelieBaHTHBIMU T€OMETpUU Ha yriayO0néHHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM Yy4eOHOTO Kypca, a (OPMHpPOBAHUE JIOTMUYECKHX YMEHHH
pacripeniesiieTcsi He TOJBKO IO COJACPXKATelIbHBIM JIMHUSAM, HO W MO TojxaM OOydYeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIEE MPEIAMETHBIM  pe3ylibTaTaM  OCBOCHHS
OenepasibHON pabouell MporpaMMsbl, pacrpeneaEHHbIM M0 roaM o0yudeHHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T'€OMETPUUYECKUMU
MNOHATUSIMM Y HABBIKAMHU IIOCJIEIOBATEIIBHO M IOCTYINATENbHO, C COOJIIOJICHUEM MpPHUHIIUIIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAHHUS BKIIOYaTh B OOIIYyI0 CHCTEMY T'€OMETPHUYECKHUX
MIPEACTABICHUI 00YYaIOIUXCsl, paclupsst U yriyossisi e€, o0pa3ysl MPOYHbIE MHOXKECTBEHHbBIC
CBSI3H.

[Tepexo K M3y4EHHIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3mark ycnoBus nans auddepeHumanuu 00ydeHHs, TOCTPOCHHUS WHAMBHAYAIbHBIX
0o0pa3oBaTeNbHBIX  IPOTpaMM, O0ECHeunTh  yIIIyOJNE€HHOE W3yYeHHE TEeOMETPHH  Kak
cocrasJsitollell yueOHoro npeamera «Maremarukay;

MOJTOTOBUTH OOYYAIOIIMXCS K MPOJIOJDKEHUIO M3yYeHUs MaTeMaTUKU C Y4ETOM BBIOOpa
Oynywmei mpodeccuu, odecrieurnBas MPEeEMCTBEHHOCTh MEXIY OOIMM U MPOodecCHOHATbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 gaca B Hezienio).
COILEPKAHUE OBYYEHUSA

10 KJIACC

IIpsiMble ¥ MI0CKOCTH B IIPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, MII0CKOCTh, MpocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacnoyioKeHUE MPSAMBIX B IIPOCTPAHCTBE: NEPECEKAIOIIUECS, MapaAIICIbHbIE U
cKpeluBaromuecs npsamsele. [IpusHaku ckpemmuBaromuxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE: IMAPAUIEIbHBIE NPSIMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
NpSAMBIX, NApPALIEIBHOCTh NPSIMOM M IIOCKOCTH. [lapayuienbHOE W IEHTpAJIBHOE
NPOEKTHpPOBaHUE, n3oopakeHue ¢uryp. OCHOBHBIE CBOMCTBA MapaIEIbHOTO MPOEKTUPOBAHMSL.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHANPABICHHBIMUA CTOPOHAMH, YTOJI
MEXIYy NPSMBIMH B NPOCTpaHCTBE. llapaenbHOCTh IMIIOCKOCTEN: MapajuleabHbIE IIIOCKOCTH,
CBOICTBa MapaienbHbIX IIocKkocTel. [Ipocreiimme npocTpaHCTBEHHBIE (PUTYpPHI HA MIOCKOCTH:
TeTpa’ap, NapajljIeJIeUIIE], TIOCTPOCHUE CEYECHUN.

IlepneHUKyIApHOCTE HPSAMOM M IIOCKOCTH:  NEPIEHIUKYISIPHBIE IpsIMBIE B
IIPOCTPAHCTBE, NPSMBIE MApPAUICIbHBIE W IEPHEHAUKYJISAPHbIE K IIJIOCKOCTH, IPU3HAK
NEePNEHAUKYISIPHOCTA TOPSIMOM M IJIOCKOCTH, TEOpeMa O TMpsAMON NEpPHeHAUKYISPHON
II0CKOCTH. OpTOroHalIbHOE MPOEKTUpOBaHUE. [lepneHauKyIssp U HAKJIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 110 TUIOCKOCTH, MPOEKIHUS (PUTYPHI HA TIOCKOCTD.



[TeprieHAMKYISAPHOCTD TIIOCKOCTEN: NMPU3HAK MEPIEHANKYIAPHOCTU ABYX IUIOCKOcTeil. Teopema
0 TPEX NEPIECHIUKYIIAPAX.

YTrabl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM U IJIOCKOCTBIO, ABYTPAHHBIN YroJ, JIMHEHHBIN
yYroja JBYIpPaHHOro yrija. TpéXrpaHHblii M MHOrorpaHsbie yriibl. CBOWICTBa IUIOCKHX YIJIOB
MHOTOrpaHHoro yria. CBoOWCTBa IJIOCKMX W JBYI'PAaHHBIX YIJIOB TPEXTPAHHOro yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB JUJIsl TPEXTPAHHOTO YIJIA.

MHororpaHHuKu

Buzabl MHOrorpaHHuUKOB, pa3BépTka MHororpaHHuka. [lpusma: n-yroiapHas npusma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapannenenumnen,
IPSAMOYTOJIBHBIA MapajulelIeNiIe] W ero coWcrBa. Kparyaillume IyTM Ha ITOBEPXHOCTHU
MHOrorpaHHuka. Teopema Oinepa. IIpocrtpanctBeHHas Teopema Iludaropa. IMupammma: n-
yroJibHasi TUpaMu/a, paBuiibHas U yceu€HHasi nupamuibl. CBoiicTBa pédep n OOKOBBIX I'paHei
NpaBUIbHON nupamubl. [IpaBuiibHbIE MHOTOTpaHHUKH: IMpaBUIbHAs NpH3Ma M IpaBUIIbHAs
NUpaMuJia, IpaBUiIbHASL TPEYTOJIbHASI MMPaMUJIa U IIPaBUIIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa31p, NOAEKA3AP U UKOCADIP.

Brruncnenue 31eMEeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoi
MOBEPXHOCTU U IIOJIHOM IOBEPXHOCTU MPSMOM NPHU3MBbI, IUIONIaJb OCHOBAaHWM, Teopema O
OOKOBOI MOBEPXHOCTH TPsAMOM mpu3mbl. Ilnomaas OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH
IIPaBUIILHOM MUPAMMJIBI, TEOPEMA O ILIOIIAAN YCEUEHHOW MUPAMU/IBI.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABHIIBHBIX MHOTOIPAHHHUKOB.
CummeTpusi B NpaBUIBHOM MHOIOTPAaHHUKE: CHUMMETpUS MapajulesieNuneaa, CUMMETPUs
MPaBUJILHBIX MTPU3M, CHMMETPHS MMPABUIILHON TUPAMUJIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUUIMHEAPHBIC, COHANPABJIECHHBIE W NPOTHUBONOJIOKHO HANPABIEHHBIE BEKTOPBI. PaBEeHCTBO
BEKTOpPOB. [I€HCTBHS C BEKTOPAMHU: CIIOKEHUE W BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoicTBa cnoxkeHus BeKTopoB. CBoiicTBa
YMHOXEHHSI BeKTOopa Ha uucio. [lonarue kommiaHapHbeie BEeKTOphl. [Ipu3Hak KoMIIaHapHOCTH
TpéXx BekTOpoB. IIpaBwiio mnapamnenenunena. Teopema O pa3loKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHbIM  BekTOopaM. [IpsAMoyronpHasg cuctemMa KOOpPAMHAT B  IIPOCTPAHCTBE.
Koopaunarsl BekTopa. CBs3b MeXAy KOOpJMHATAMHU BEKTOpAa W KOOPJWHATAMHU TOYEK. YTOJ
Mexy BekTopamu. CKalnsipHOE IIPOU3BEJECHUE BEKTOPOB.

11 KUIIACC

Tesa BpanieHus

[ToHsATHS: UMIMHApPUYECKAsE TOBEPXHOCTb, KOHWYECKas IOBEPXHOCTb, cpeprueckas
MOBEPXHOCTh, OOpasyromue MoBepxHocTe. Tena BpalleHMs: UWIMHAP, KOHYC, YCEUEHHBIN
KOHYcC, chepa, map. BzaumHoe pacrnonoxxeHue cepbl U IIOCKOCTH, KacaTelabHasl MIOCKOCTh K
chepe. M300pakeHne Ten BpalieHus Ha IIIOCKOCTH. Pa3BépTka mumHapa u KoHyca. CuMMeTpus
cdepsl U mapa.

O6bém. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOJIHHOTO
napauienenunena U cuenctsus u3z He€. OObEM NMpAMONW W HAKIOHHOW TPHU3MBI, IUIUHAPA,
nupamMuIbl 1 KoHyca. O0BEM mapa 1 mapoBOro CETMEHTA.

KomOuHnanmu Tten BpamieHHss U MHOTorpaHHUKoB. Ilpu3Ma, BIuCaHHas B LWJIMHIP,
onucaHHas okojo mwinHApa. [lepeceyenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u



chepsl ockocTrio. [IoHATHE MHOTOTpAaHHUKA, ONTMCAHHOTO OKOJI0 cephl, chephl, BIMCAHHOHN B
MHOT'OTPaHHUK WJIN TEJIO BPALEHUS.

[Tnomane MOBEPXHOCTH MWIWHApA, KOHYca, Tuiomans chepel u e€ yacteir. [logodue B
npoctpanctBe. OtHomieHue 0O0BEMOB, IUIOMIAZE MOBEPXHOCTEH MOA0OHBIX  uryp.
[IpeoOpazoBanue mnonobus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTtpoeHne ceueHUI MHOTOTPAaHHUKOB W TEJI BpAIICHUSA: CEUYEHUs LWIMHApA
(mapainenbHO U NEPIEHANKYISIPHO OCH), CEUYeHUs KOHyca (MapajulelibHble OCHOBAaHUIO H
MPOXOJSIINE Yepe3 BEpIIMHY), CEYSHMsI 11apa, METOJbl MMOCTPOCHUS CEYCHHI: METOJ CJEJOB,
METO]I BHyTPEHHETO MPOEKTUPOBAHUS, METO] IEPEHOCA CEKYILEN TUIOCKOCTH.

BexkTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTops! B npoctpancTBe. Onepanuu HaJl BeKTopaMu. BekTopHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpHOro yMmHOxeHwus. [IpsmoyronpHas cucreMa KOOPAMHAT B MPOCTPAHCTBE.
Koopnunats! Bektopa. Pasnoxxenue BexkTopa mo 6asucy. KoopanHaTHO-BEKTOPHBIH METOX MpH
pelIeHUH TEOMETPUYECKUX 3a/1a4.

JBH:KeHHS B IPOCTPAHCTBE

JBmwxkenuss npoctpanctBa. OrtoOpakeHus. JIBwkeHuss u paseHcTBO ¢uryp. OOmue
CBOMCTBA JBW)KCHUH. Buapl NBW)KEHMI: NapajUICIbHBIM IEPEHOC, LEHTPAJIbHAs CHUMMETPUs,
3epKaibHasi CHMMETPHS, TIOBOPOT BOKPYT mpsiMmoii. [IpeoGpazoBanus mogodus. [lpsmas u chepa
Diinepa.

IIVNIAHUPYEMBIE PE3YJIBTATHI OCBOEHUA YYEBHOTI'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpaxxaaHckoe BOCIMTAHUE:

C(OPMHPOBAHHOCTh  TPAXJAHCKOM TMO3MLMU  OOydaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 4YJIEHa POCCUICKOro 0OIIecTBa, MPEICTABICHHE O MaTeMaTHYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBIEHHUH, MpOIenyp TIpakJaHCKOTO oOIecTBa
(BBIOOpBI, OIMpPOCHI U JAPYroe), YMEHHE B3aUMOJEWCTBOBATh C COLMAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUM € UX (QPYHKIHMSIMU U Ha3HAUCHUEM;

2) maTpuoTHYeCKOe BOCIIMTAHHE:

c(OpMHUPOBAHHOCTh POCCUMCKON TPaXkJJTaHCKON MIEHTUYHOCTHU, YBAXKEHUS K MPOLLIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSM POCCUHCKHX
MaTE€MaTUKOB M POCCUUCKOW MAaTeMaTHYECKOW IIKOJIbI, HUCIIOIb30BAHUE JTUX JIOCTHUKEHUU B
JPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEH  pOCCHHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, dTUYECKOI0 IOBEICHMUs, CBA3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM
JOCTHKCHUN HAyKU U JEATENbHOCTBIO Y4YEHOIO, OCO3HAHHUE JIMYHOIO BKJIAJAa B IOCTPOCHUE
yCTOMYHUBOTO OyAyIIEro;

4) 3cTeTHYECKOE BOCTIUTAHUE:

JCTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTH4eCKUX
3aKOHOMEPHOCTEW, OOBEKTOB, 3aay, pELICHWH, pacCyXIEHHH, BOCHPUUMYHUBOCTh K
MaTEMAaTHYECKUM acCIEKTaM Pa3JInYHbIX BUIOB UCKYCCTBA;



5) puznyeckoe BociuTaHHUE:

C(l)OpMI/IpOBaHHOCTb YMCHUA NPUMCHATbL MATEMATUYCCKUEC 3HAHUA B UHTCPCCAX 30POBOT0
u Oe3omacHOro 00pasza XH3HH, OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOAaHCHPOBAHHBIN PEKUM 3aHIATUN U OT/AbIXA, perysipHas Gusndeckas akTUBHOCTH),
buznyecKoe COBEPIICHCTBOBAHKE MTPH 3aHATHSAX CIIOPTUBHO-03/I0POBUTENIBHOMN 1€ATEIbHOCTHIO;

6) TpynoBoe BocniuTaHMe:

TOTOBHOCTH K TPYyJy, OCO3HAHUE IICHHOCTH TPYIOJIIOOUS, UHTEPEC K Pa3IudHbIM cdepam
npodecCuoHaNbHOM JEesTeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIOKEHHUSIMH, YMEHUE
coBepuIaTh OCO3HAHHBIA BBIOOp Oynaymied mnpodeccud U peaTu30BbIBaTh COOCTBEHHbIE
KU3HEHHbIC IUJIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTH4ecKoMy OOpa3oBaHHUI0 U
camM000pa30BaHMIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YUYaCTHIO B PEIICHUHU
MPAKTUYECKHX 3a7[a4 MaTeMaTUYeCKOil HalpaBIeHHOCTH;

7) 3Ko0TrHYecKOe BOCIIUTAHNE:

C(bOpMPIpOBaHHOCTI) KOJIOTUUECKOM KyJbTypbl, IHIOHUMAHUC BJIHUAHHUA COLHUAJIBHO-
HPKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME HPHUPOJHOM M COLHMAIbHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOieM, OpHeHTauus Ha  [pPUMEHEHHe
MaTeMaTHUYECKUX 3HAHUN ISl pelIeHHs 3ajad B 00JacTU OKpY’Kalolel cpelbl, MIaHUPOBaHUE
IMMOCTYIIKOB U OLICHKHU MX BO3MOXXHBIX HOCJIGI[CTBI/Iﬁ JIIA OKPY)KaIOHICI\/JI CpCabl;

8) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTUKH, MOHHMMaHHWE MAaTeMaTH4eCKOW HayKH Kak chepsl
YeJI0BEUCCKOM JACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTHA U 3HAYUMOCTU IJId pa3BUTHA UBUIIM3allWH,
OBJIaJICHUC A3BIKOM MAaTEMAaTUKU U MaTeMaTHIeCKOHN Ky.HI:TypOfI KakK CpCACTBOM IIO3HAHUWA MHpa,
TOTOBHOCTb OCYIIECTBISATh MPOSKTHYIO M MCCIEI0BATENbCKYIO 1€ATEIbHOCTh HHANBUYAIbHO U
B TpyIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTenbHbIC YHHBEPCAJIbHbIC Y4eOHbIC NelCTBUS

ba3oBble Jlornueckue 1eMCTBHA:

BBIABJIATE MW XaPaKTCPHU30BATH CYHNICCTBCHHBLIC TPU3HAKU MATEMATHYCCKUX 06”I>GKTOB,
NOHATUHM, OTHOWIEHMH MEXAYy MOHATHAMH, (OpMYyIUpOBaTH ONpEAETCHUs  MOHATHH,
yCTaHaBJIMBaTh CYUIECTBEHHBIH MpPHU3HAK KJIACCU(PHUKAIMK, OCHOBaHUSA Ui 000OLIeHHS U
CpaBHEHMS, KPUTEPUHU IPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh, (OpMYIHpOBaTh U MPEoOPa3oBBIBATH CYXKJIEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIC, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHEIE,

BBISBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpEUYUs B (akTax,
JaHHBIX, Ha6J'IIO)IeHI/I$IX nu YTBECPKIACHUAX, npeajiaratb KpUTCpun JJIsA BBISIBJICHUA
3aKOHOMEPHOCTEN ¥ IPOTUBOPEYUHIA;

JienaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKM, ACAYKTHBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOUECHH M, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEP)KIECHUN (IpsiMble U
OT TPOTUBHOTO), BBICTpaMBaTh AapryMEHTAIMI0, MPUBOAUTH MPUMEPHl U KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOBI;



BBIOMpATh CHOCOO permeHus y4eOHOW 3adaud (CpaBHHMBATh HECKOJBKO BapHaHTOB
peiieHus, BbIOMpaTh HaubOoJiee MOAXOMANIMA ¢ YYETOM CaMOCTOSITEBHO BBIJICICHHBIX
KpUTEPUEB).

Ba3zoBrble ucciaenoBareLCKHe AeliCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIE0BATENbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONIPOCHI, (DUKCHPYIOIIME MPOTUBOpEUUE, MpoOIeMy, YCTaHABIMBATH HCKOMOE H JIaHHOE,
(GbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINI0, MHEHHUE;

MPOBOAMTH CaMOCTOSITENILHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro OObEeKTa, SBJICHUS, IPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXy 00bEKTaMU, SIBJICHHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENILHO (POPMYIIMPOBATH 000OIIEHHUST ¥ BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJII0/IEHUs], UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX Pe3yIbTaToOB, BHIBOJAOB U
000011IeHMI;

MIPOTHO3MPOBATh BO3MOXXHOE PAa3BUTHUE MPOIIECCA, a TAKKE BBIIBUTATh MPEIIOI0KEHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBUSX.

PaGora ¢ undopmanmeii:

BBISBJIATH JeUIUTH HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX IJI OTBETAa Ha BOIPOC U AJIS
pelICHHS 3a/1a4H;

BEIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB  Pa3IMYHBIX  THUIIOB, AaHAJIU3UPOBAThH,
CUCTEeMAaTU3UpPOBAaTh U HMHTEPOPETUPOBATH MHQPOPMAIMIO pPA3IMYHBIX BHJIOB U  (QopM
MpeJICTaBICHHUS,

CTPYKTypHUpOBaTh  WHPOPMAIUIO, TPEACTABIATH €€ B  PAa3IMYHBIX  opmax,
WITIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAE&KHOCT, WHGOPMAIMU TIO CaMOCTOSITENBHO  C(HOPMYIHPOBAHHBIM
KPUTEPUSM.

KoMMyHUKaTHBHBbIE yHHBepcaIbHbIe yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh U (DOPMYITUPOBATh CYXJIEHUS B COOTBETCTBUU C YCIOBUSIMH U LEJISIMHU
061H€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIPpAXXaTb CBOIO TOYKY 3PCHHA B YCTHBIX W IHCBMCHHBIX
TCKCTaxX, JJdaBaTb IIOjACHCHUA 110 XOAYy PCIICHHA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yJbTar;

B X0/ OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYILIECTBY OOCYXJaeMON TEeMbI, MPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb HWJACH, HAIICJICHHBIC Ha IMOUCK PEIICHUA, COIIOCTABJIAATH CBOU
CYXKIACHUA C CYXICHUAMH JAPYIrux YYaCTHHKOB AWajora, O6H3py>KI/IBaTI) pasiiniuue U CXOJACTBO
MO3HLIMH, B KOPPEKTHOU popme (HopMyTUpOBaTh pa3HOIIACHS, CBOU BO3PAKECHHUS;

NPECTaBIIATh PE3yNbTaThl PEIICHHs 3a7ayd, SKCIEPUMEHTa, HCCIENIOBaHMs, MPOEKTa,
CaMOCTOSTEIIBHO BI)I6I/IpaTI) (bOpMaT BBICTYIINICHUA C y‘-IéTOM 3aga4 IMPE3CHTAMU U
0COOEHHOCTEHN ayJUTOPHH.

PerynsiTuBHbIC YHUBepCaJIbHbIE y4eOHbIE 1eiicCTBUS

Camoopranusanus:

COCTaBJIATh IUIAH, AJTOPUTM pELIEHHS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaHTHI PEIICHUH ¢ yu€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOIIUOHAJIbHBIH HHTE/JIEKT:



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
U MBICIUTENBHBIX TIPOIECCOB, WX PE3yJIbTaTOB, BIAACTh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U pe3yJIbTaTa PEIICHUs MaTEMaTUYECKOH 3a]aun;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IPH PEUICHUM 33a/1a4d, BHOCUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JNaHHBIX, HAIJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE peE3yJbTaTa LEIHM ¢ YCIOBHSM, OOBSICHITh NPUYUHBI
JOCTHKEHHUS] WJIM HEAOCTH)KEHUS PE3yJIbTaTOB JIEeATEIbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEIbHOCTD:

MOHMMATh M UCIOJh30BaTh MPEUMYIIECTBA KOMAHIHONH W MHIUBUIYaTBLHOW PaOOTHI MpH
pelieHnr y4deOHBIX 3a/ay, MPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIaHUPOBAThH
OpraHHU3aII0 COBMECTHOW paboThl, pacmpelenarTh BUABI padoT, TOTOBapHBaThCs, OOCYXKIATh
MIpoILIeCcC U pe3yiabTaT paboThl, 0000IIaTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B T'PYIIIOBBIX (hopMax paboThl (0OCYX JACHHS, OOMCH MHECHHN, «MO3TOBBIC
HITYPMbD)» M HHBIE), BBIIOJIHATH CBOIO 4acTh pabOThl U KOOPAMHHPOBATH CBOM JIEHCTBUS C
IPYTMMH 4JI€HaMHU KOMAaHIbl, OLIEHWBAaTh KAayeCTBO CBOEr0 BKIJaJa B OOMIMHA MPOIYKT IO
KpUTEpUSIM, CHOPMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOICHCTBHS.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kaacca 00ydaromuiicss HAyYUTCS:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHITUSIMH CTEPEOMETPUH IIPU PELICHUH 3aja4d U
IIPOBEJCHIUN MAaTEMaTHUYECKUX PACCYKICHUM;

® T[IPpUMEHSATh AaKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IpPU PEUICHUH
F€OMETPUUECKUX 3aau;

e Kjaccu(UUUpPOBaTh B3aUMHOE PACIIOIOKEHHE MPSAMBIX B MPOCTPAHCTBE, MIIOCKOCTEH B
MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATh MOHATUSAMH, CBSI3aHHBIMU C YIJIaMH B IIPOCTPAHCTBE: MEXIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSIMON U MJIOCKOCTBIO;

e cBOOOJIHO ONEPHPOBATH MOHATHAMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIbI MHOI'OIPDAaHHHMKOB (TMpu3Ma, MNUpaMuia,
NPSIMOYTOJIBHBIN Mapaienenumnes, Kyo0);

e KJaccu(UUIUpPOBATh MHOTOIPAaHHHUKH, BEIOMPAsi OCHOBAHHUS ISl KITaCCU(PHUKAIINH;

e CBOOOJHO OIEpPUPOBaTH MOHSTHUSIMH, CBSI3aHHBIMU C CEYEHHEM MHOTOTPAHHHUKOB
IJIOCKOCTBIO;

e  BBINOJHATH NapalIeNIbHOE, IIEHTPAILHOE U OPTOrOHAJIBHOE MPOEKTUpOBaHUEe (UTYp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHust pUryp Ha ImiI0CKOCTH;

® CTPOMTH CEUECHUS MHOTOIPAaHHUKOB PA3IMYHBIMH METO/JAMH, BBIMOIHATH (BBIHOCHBIC)
IUIOCKUE YEpPTEeKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEpPXY, COOKY,
CHU3Y;

® BBIUMCIATH IUIOMIAJM IOBEPXHOCTEH MHOTOIpAaHHMKOB (MpH3Ma, NHpPaMHJIA),
reOMETPUUECKUX TeJI C TPUMEHEHUEM (HOopMyIT;

e CcBOOOJHO ONEPUPOBATH MOHATHSAMHM: CHUMMETpPHUS B IPOCTPAHCTBE, LEHTP, OCb H
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTH CHMMETPUU (PUTYPBI;



CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBIIIOJIHATH ICUCTBUS HaJ BEKTOPAMU;

pelmars 3aJa4d Ha JIOKa3aTelIbCTBO MAaTEMaTMYECKMX OTHOLICHUM M HAXOXKICHHE
FEOMETPUYECKUX  BEJIIMYMH, IPUMEHAS  U3BECTHBIE METOABI IIPU  PELICHHUU
MaTE€MaTUYeCKHUX 3a/1a4 MOBBILLIEHHOIO U BBICOKOI'O YPOBHS CIIOKHOCTH;

IIPUMEHSATH NIPOCTEUIINE IPOTPAMMHBIE CPEIICTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPH PELICHUHU CTEPEOMETPUYECKUX 3aa4;

U3BJICKATb, peoOpa3oBHIBATH u UHTEPIPETUPOBATH UH(POPMALINIO 0
IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (HUrypax, MPEICTABICHHYI0 Ha 4YepTeKax |
PUCYHKAX;

IPUMEHATH IIOJIyYCHHBbIE 3HAHMS Ha IIPAKTUKE: CpPaBHUBATh M aHaJIU3UPOBATH
peanbHble CUTYyallUH, IPUMEHATh W3YyYEHHBIE MOHATHS B IPOLECCE NOMCKA PEIICHMS
MaTeMaTHYecKu c(HOpMyJTUPOBAHHON MPOOIEMbI, MOJCIUPOBATh PealbHbIE CUTyallUuu
Ha s3bIKE TIEOMETPUM, MCCIEN0BATh IIOCTPOCHHBIE MOJEIU C MCIOJb30BAHUEM
FEOMETPUUECKUX IOHATHI M TeopeM, ammapara ajireOpbl, perarh IpaKTHYECKHe
3a/1a4M, CBA3aHHBIE C HAX0XKICHUEM I'€OMETPUYECKUX BEJIIMYNH;

UMETh MPEJCTaBIEHUs] 00 OCHOBHBIX 3Talax pa3BUTUS T'€OMETPUM KaK COCTaBHOM
4acTH (pyHAaMEHTa pa3BUTHsI TEXHOJIOTHI.

K konmy 11 kiaacca o0yyarouiuiicss Hay4uTCs:

CBO6OI{HO OIICPHUPOBATH IMOHATHAMHU, CBA3AHHBIMHA C HHHHHI{pH‘ICCKOﬁ, KOHHUYECKOHN M
cepuueckoil MOBEPXHOCTIIMHU, OOBSICHATh CIIOCOOBI MOTy4EHUS;

ONneprupoOBaTh MOHATUAMHU, CBA3AHHBIMU C TCJIaMH BpPAICHHUA: TUIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Teja BpalleHus (HWIMHIpP, KOHYC, cdepa U map) U 00BACHATH CIIOCOOBI
MOJIYUCHUA TCJI BpalllCHUAA,

KJIaCCU(UIIMPOBATh B3aUMHOE PacMoIoKeHUe cephl U MIO0CKOCTH;

BBIYUCIIATE BCJIIMYUHBI JJIEMCHTOB MHOI'OIPAHHHUKOB MW TCJI BpaliCHUA, 00BEMBI U
IUIONIAIM MOBEPXHOCTENH MHOTOTPAHHMKOB M TEJ BPAIICHMs, TEOMETPUUECKUX TEI C
npuMeHeHueM Gpopmyir;

CBO6OI[HO ONeprupoOBaTh NMOHATUAMHU, CBA3AHHBIMU C KOM6I/IHaIII/I$IMI/I TCJI BpallICHUA U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIMCAHHBIN B cpepy U OMUCAHHBINA OKOJIO chepsl,
C(bepa, BIIMCaHHAs B MHOI'OI'PAaHHUK WJIN TCJIO BPAILICHHA,

BBIYUCIISATH COOTHOLICHHUS MEX]y IUIOMIAIMH MTOBEPXHOCTEH U 00bEMaMH MOJTOOHBIX
TEN,

u300pakaTb HU3ydyaemble (UTYpbI, BBINOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3
PHCYHKOB MPOCTBIX O0BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpallCHHS;

H3BJIEKATD, HHTEPIPETUPOBATH 5 peoOpa3oBbIBAThH nHpopMaInio 0
NPOCTPAHCTBEHHBIX T€OMETPHUECKUX (Urypax, IMPeJCTaBIEHHYI0O Ha uepTexax u
PUCYHKaX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATD OIIEpAllMU HAJl BEKTOPAMU;

3aJ]aBaTh IVIOCKOCTh YPABHEHUEM B JIEKapTOBOM CHCTEME KOOP/INHAT;



pemaTth TEeOMETPUYECKUE 3a/laud Ha BBIYMCICHHE YIJIOB MEXIAY TMPSIMbIMU U
MJIOCKOCTSIMU, BBIYUCICHHUE PACCTOAHUM OT TOYKH JO IUIOCKOCTH, B IIE€JIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a MPU PEIICHUH;

CBOOOJHO OIEPUPOBATH IMOHSATUSMH, CBSI3aHHBIMU C JBHWKCHHEM B IPOCTPAHCTBE,
3HATh CBOICTBA ABHKCHUM;

BBITIOJHATh M300pakKeHUsT MHOTOTPAHHUKOB M TENl BpAIICHUS MPH TMapauieIbHOM
nepeHoce, eHTPATbHON CUMMETPHUH, 3€PKATBHOM CUMMETPHUH, IIPU TTOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus IO00MS;

CTPOUTH CEYEHHUS MHOTOIPAHHUKOB M TeJl BpallEHHUs: CEUYCHUS UUIMHJIpa
(mapauieNnbHO W MEPICHAUKYJISIPHO OCH), CEUeHHs KOHyca (TapajijieJbHbIe OCHOBAaHHUIO
Y TIPOXOJISIIIINE YePe3 BEPIIMHY ), CEUCHHS 1I1apa;

UCIIOJIb30BaTh METO/bl MOCTPOCHUSI CEUEHHI: METOJ[ CJIEIOB, METOJ BHYTPEHHEIO
MIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHNUS,

MPUMEHATh T'e€OMETpUYecKre (aKThl g pEHICHUS CTEPEOMETPUYCCKUX 3ajad,
MIPEANOJIaratoIMX HECKOJIBKO IIaroB PEIICHUs], €CIM YCIOBUS PUMEHEHHUS 3aJ1aHbl B
SIBHOW W HESIBHOU (hopMme;

pemaTh 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHUM M HaXOXICHUE
F€OMETPUUYECKHUX BEITUYUH;

MPUMEHSATH MPOrPAMMHBIE CPEACTBA U JEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI TPU
pelIeHUN CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHATh T[OJYyYECHHbIE 3HAHUS HaA TMPAKTHKE: CpaBHUBATh, AaHAIM3UPOBATh U
OIICHUBATH PEAJIbHBIEC CUTYAIlUU, IPUMEHSTh NU3yUEHHBIE TTOHSATHS, TEOPEMBI, CBOMCTBA
B IIpollecce TMOWCKA pEeIIeHUS MaTeMaTH4eCKu CQOpPMYITUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PeaJIbHbIE CUTYAIlMU Ha SI3bIKE T€OMETPUHU, UCCIEA0BATh MOCTPOCHHbBIE
MOJICNIA C UCIOJIb30BAHWEM T€OMETPHUYECKUX MOHATHUH U TEOpeM, arrmapara aireOpsl,
pemiaTh TPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAX0XKICHUEM IeOMETPUUECKUX BEITHYHH;
MMETh TpPEJICTaBlIeHUss 00 OCHOBHBIX JTamax pPa3BUTUS TE€OMETPUU KaK COCTaBHOU
yacTu QyHIaMEHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pazoBaTe/bHbIC
padoThI padoThI
pecypchl
1 Brenenue B ctepeoMeTputo 23 1 0
5 B3anMHOe pacnionoxeHue npsMbIx B 6 1 0
IIPOCTPAHCTBE
3 [TapamienbHOCTb NPSAMBIX U INIOCKOCTEN B 3 0 0
IIPOCTPAHCTBE
4 HepneHL[HISmepHOCTL IPSIMBIX U o5 0 0
IJIOCKOCTEHN B IIPOCTPAHCTBE
5 VYTIIBI B paccTOSTHUS 16 0
6 MHororpanHuku 7 0
Bekrtopsl B mpocTpaHcTBe 12 0
3 IToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS 5 9 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 AHanmUTHYECKass TEOMETPHS 15 1 0
) [ToBTOpeHME, 0606III€HIfC " 15 1 0
CUCTeMAaTH3aIHsl 3HAHUH
O6bEéM MHOTOTpaHHHKA 17 0
4 Tena Bpamenus 24 0
5 [Tnomany moBEepXHOCTH U 00BEMBI 9 1 0
KPYTJIBIX TEJ
6 JIBYOKEHUS 5 1 0
7 [ToBTOpEHuUE, 0606meHI/vIe u 17 5 On
CUCTEeMAaTH3aIHsl 3HAHHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




INOYPOYHOE IINIAHUPOBAHHUE , 10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE TTpaBUIIa H300paKCHUS HA
PHUCYHKE TUIOCKOCTH, TTApaJICIBHBIX MPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

01.09.2023

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[ToHsATHS CTEpeOMeTpHH: TOYKa, IpsiMasi,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUsS HA PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX MPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

05.09.2023

[TonsATus: nepecekaromuecs MmI0CKOCTH,
NePECEeKarOIINECs MpsiMasi U INIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

07.09.2023

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miIoCKoCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (UTyYp,
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHuKH, U300paKEHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (hUTYP,
HECYIIECTBYIOINUX O0OHEKTOB

AKCHOMBI CTEPEOMETPHH U TICPBHIC
CIIEJICTBUS U3 HUX

09.09.2023

12.09.2023

14.09.2023

15.09.2023




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

19.09.2023

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUNIOCKOCTEH

21.09.2023

10

N3o0paxkeHue ceueHnit mupaMuibl, Kyoa u

MIPU3MBI, KOTOPBIE IPOXOISAT Yepe3 ux peopa.

N300paxkeHue nepeceueHus MoTyIeHHbIX
IIJIOCKOCTEN. PackpammBaHue MOCTPOEHHBIX
CEUYCHUM Pa3sHbIMH IBETaAMU

22.09.2023

11

N3o06paxkenune cedyeHuit mupamuibl, Kyda u

MIPU3MBI, KOTOPBIE POXOISAT Yepe3 ux peopa.

N300paxkeHme nmepeceueHus MoTydeHHbIX
IIJIOCKOCTEN. PackpanmBaHue MOCTPOEHHBIX
CEUYeHUM Pa3HbIMH IBETAMHU

26.09.2023

12

N300pakeHue ceueHuil nmupaMupl, Kyoa u

MIPU3MBbI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

N3o0paxeHue nepeceueHus moayueHHbBIX
IIJIOCKOCTEN. PackpanmBaHne MOCTPOEHHBIX
CEUYeHUM Pa3HbIMH IBETaAMU

28.09.2023

13

N306paxenune ceueHunit nupamuibl, Kyda u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

N3o0paxkeHue nepeceueHus moaydeHHBIX
IIJIOCKOCTEN. PackpanmBaHre MOoCTpOEHHBIX
CEeYeHUI Pa3sHbIMH IBETAMU

29.09.2023

14

15

Merton cnesoB st TOCTPOSHUS CeUSHU

Meton ciieoB U1l IOCTPOEHUS CEUEHUM.

03.10.2023




CBoiicTBa niepece4eHni PSIMBIX U
IIJIOCKOCTEN

05.10.2023

16

17

18

19

20

21

Mertop cie10B Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni PSIMBIX U
IIJIOCKOCTEN

[Toctpoenue ceuenuii B mupamue, Kyoe mo
Tpé€M Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MMOCTPOEHUS

IToctpoenue ceuenuii B nupamuze, Kyoe no
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh 1IaroB
IIOCTPOEHUS

IToctpoeHue ceuenuii B nupamuje, Kyoe mno
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEXKEHN U 3alKCh 11aroB
IIOCTPOEHUs

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPIIMOHANIBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

06.10.2023

10.10.2023

12.10.2023

13.10.2023

17.10.2023

19.10.2023

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUSIX HA
BBIHOCHBIX 4YepTexax. Mctopus pazButus
MJITAHUMETPUHU U CTEPEOMETPUH

20.10.2023




23

KonTponbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24.10.2023

24

B3anMHOe pacnonoxeHue npsMbIx B
npoctpancTBe. CKpenBaromuecs npsmoie.
[Ipu3HaKy CKpEIMBAOUIUXCS MTPSMBbIX.
[TapautenpHbIe IPsIMBIE B IIPOCTPAHCTBE

26.10.2023

25

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IIPSIMO ITapajuIeIbHON
JAHHOM NPSAMOU, IIPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
NapaAJUIEIBbHBIX IPSAMBIX IIJIOCKOCTBIO

27.10.2023

26

27

28

29

[TapamnenbHOCTB TpeX NpsMbIX. Teopema o
TpEX MapajuleNbHbIX NpAMBbIX. Teopema o
CKPEILMBAIOIINXCS IPSMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHbIE
CBOWCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKINH

enTpanbHas nmpoeKkuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJ MEXIY
MPSIMBIMU

321,[[8.‘-11/1 Ha J0Ka3aTCJIbCTBO U UCCIICAOBAHUC,

CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

07.11.2023

09.11.2023

10.11.2023

14.11.2023

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamienbHOCTH IPSIMOH U

16.11.2023




IIIIOCKOCTH

31

32

33

34

I'eomeTpuueckue 3a1aun Ha BHIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTBIO MPSAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceueHust, MPOXOISILETO Yepes3
JAHHYIO MIPSAMYIO Ha YepTekKe U
MapaJyIEIbHOIO IPYTrou npsimoit. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKus, MPUMEHEHHUE IS
MIOCTPOCHHUSI CEYCHHI KyOa U
napasenenumnena. CBoicTra
napajuieJienuIea 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
napaJiIeJIbHOCTH ABYX IUIOCKOCTEM

17.11.2023

21.11.2023

23.11.2023

24.11.2023

35

Teopema o0 mapajieIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[fIHIGfI
yepe3 TOUKY, HEe TPUHAAIEKAIIYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

28.11.2023

36

CaoiicTBa napamienabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX NEpECcCeueHus Ipu
MepeceyeHn ! JIByX MapajjiesbHbIX
IIJIOCKOCTEM TpeThben

30.11.2023

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY I1apalIeIbHBIMUA
IJIOCKOCTSIMU; O MIEPECEUYEHUH TIPSIMOI C
JBYMs [TapaJUIEIbHBIMU IUIOCKOCTAMU

01.12.2023




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

05.12.2023

39

40

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOI'O TPEYTOJIbHUKA
CgoiicTBa Ky0a B MPSMOYTOIBHOTO
napajuiesenumena

07.12.2023

08.12.2023

41

Brrurcnenue UTMH OTPE3KOB B Ky0Oe 1
MIPSAMOYT'OJIBHOM I1apajuleIeuIIe1e

12.12.2023

42

43

44

45

[lepneH MKy IAPHOCTD NPSMOM U IVIOCKOCTH.

[Ipu3Hak nepneHAuKyJISIpPHOCTH IPSIMOU U
IJIOCKOCTH

HepHeHI[I/IKy.]'ISIpHOCTL Hp}IMOﬁ H IINIIOCKOCTH.

[Ipu3Hak nepneHIuKyIsIPHOCTH MPSMON U
IJIOCKOCTH

TeopeMa o CylIeCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INIOCKOCTH

[ImockoCTH M EpIEHIUKYJIIIPHBIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

14.12.2023

15.12.2023

19.12.2023

21.12.2023

46

47

48

[InmockocTH M NepIeHINKYJIIIPHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIEHIUKYIISIpA U3 TOUKH Ha IPSIMYIO
[lepnennukynsip u HakiaoHHas. [locTpoenue
MEPIEHIUKYIISIpA U3 TOUKH Ha IPSIMYIO

22.12.2023

26.12.2023

28.12.2023

49

Teopema o Tpéx nepneHAUKyIsApax (mpsmas
u oOpartHas)

29.12.2023




Teopema o Tpéx nepneHAUKyIsApax (mpsmas

50
u oOpartHas) 09.01.2024
51 Y1051 MEXKAY CKPEUIMBAIOIIMMHUCS IPIMBIMU
AY CRPEHBAION P 11.01.2024
59 [Touck mepreHIuKyIAPHBIX TPSIMBIX C
MTOMOIIIbIO TIEPIICHANKYJIIPHBIX IIOCKOCTEH 12.01.2024
53 OproroHanbHOE MPOSKTUPOBAHNE
16.01.2024
[TocTpoenue ceueHuii Kyoa, IpU3MEI,
54 MPaBUIBHOU ITHPAMHUIBI C TTOMOIIBIO
P paMiA B 18.01.2024
OpPTOTOHAIILHOU MPOCKITHH
[Toctpoenue ceuenuii Kyoa, MpU3MBI,
55 MPaBUIbHOM MUPaMHUIBI C HOMOIIBIO
P paniLa B 19.01.2024
OpPTOTOHAIILHOU MPOCKITHH
CumMMeTpusi B MPOCTPAHCTBE OTHOCUTEIHHO
56 mI1ockocTH. IIOCKOCTH CHMMETPHI B
P 23.01.2024
MHOTOTpaHHUKAX
[Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U
57
TIJIOCKOCTH KaK CIIEJICTBUE CUMMETPUU 25.01.2024
[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
58 .
PAcCTOSTHUHM OT TOYKH JI0 TIIOCKOCTH 26.01.2024
IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
59 N
pPAcCTOSIHUM OT TOYKH JO MIOCKOCTH 30.01.2024
CriocoObI OMYCTUTh TIEPIICHAUKYJISPHI:
60 CUMMETPHS, CABUT TOUYKH MO apaieIbHON
P P 01.02.2024
npsiMOH
61 CnBur 1o HenmapayIeTbHOU MPSIMOH,
W3MEHEHUE PACCTOSHUM 02.02.2024




62

Konrtponsnas padora "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npoctpaHctae"

06.02.2024

63

IToBTOpEHME: Yroy MeXay NPsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHUHYCOB

08.02.2024

64

65

66

[ToBTOpEHME: Yroi Mex Iy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘{eCKI/IC METOJbI BBIMUCIICHUS YyIJIa
MCKAY NPAMBIMHA B MHOTI'OI'PAHHUKAX

JIByrpansbiil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB IBYT'PaHHOTO yIjia

09.02.2024

13.02.2024

15.02.2024

67

68

69

70

[lepnennukynspHble maockoctu. CBoiicTBa
B3aMMHO NIEPIEHIUKYJIPHBIX ITIOCKOCTEN

[Ipu3Hak nepnesaAuKyJIApPHOCTH IIJIOCKOCTEN;
Teopema O MPsAMOM NIEPECEUEHHUS IBYX
IIJIOCKOCTEN MEPIEHINKYJIISIPHBIX TPETHEN
IJI0OCKOCTH

[IpsiMoyronbHBIN Napasuienenunesn; Kyo;
U3MEPEHMUS], CBOMCTBA IIPSIMOYTOJIBHOTO
napajuiesenumena

TeopeMa 0 nMaroHany nNpsIMOYTrOIbLHOTO
napajuleJIenuIea v CIeICTBUE U3 HeE

16.02.2024

20.02.2024

22.02.2024

23.02.2024

71

CrepeoMeTpriecKre U MPUKIIAIHbIE 3a0a4H,
CBSI3aHHBIE CO B3aUMHBIM PaCHOJIOKEHUEM
MPSAMBIX U IJTIOCKOCTH

27.02.2024




72

[loBTOpEHME: CKPELIMBAIOLIUECS TPSMBIE,
napajJiesibHble INIOCKOCTH B CTaHAapPTHBIX
MHOTI'OI'paHHHMKaxX

29.02.2024

73

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNUXCA MTPAMBIX, PACCTOSIHUC
MCKAY CKPCIIHMBAOIIUMUCS IPSAMBIMU B
MIPOCTBIX CUTYaIUAX

01.03.2024

74

75

76

Paccrosinue OT TOUKH 10 TJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Breruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCIHIUMBAOIIUMHUCH ITPAMBIMUA C IIOMOIIBIO
HepHeHI{I/IKy'HHpHOﬁ IINIIOCKOCTH

Tpéxrpanuslii yroiu, HepaBeHCTBA IS
TpexrpanHbIX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JJIsI
TPEXTPAHHOTO YTJa

05.03.2024

07.03.2024

07.03.2024

77

DneMeHThI ChepHUIEeCKON TeOMETPUH:
reoJie3nYecKue JIMHUU Ha 3emiie

12.03.2024

78

79

Kontponbnas padota "Yribl u paccrosiHus"

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U
€ro 3JIEMEHTHI"

14.03.2024

15.03.2024

80

[Tupamuna. Buasl nupamug. [IpaBunbnas
nupamuaa

19.03.2024

81

82

[Ipusma. [IpsAmast 1 HAKIOHHASI IPU3MBI.
[IpaBunbpHas npusma

[IpsiMo#t napaienenunen, NpsMoyroabHbINA
napaenenunes, Kyo

21.03.2024

22.03.2024




83

Brinykiibie MHOTrOrpannuku. Teopema
Ditnepa

04.04.2024

84

85

86

Boinykible MHOrorpanHuku. Teopema
Olinepa. [IpaBunpHbIe U NOTYNPaBUIbHBIE
MHOTOTpaHHUKU

IToHsATHE BEKTOPA Ha MJIOCKOCTHU U B
IIPOCTPAHCTBE

CymMma BEKTOpOB

05.04.2024

09.04.2024

11.04.2024

87

88

89

Kontposnbnas padota "MuororpanHuxu"

Pasznocth BCKTOpPOB

HpaBI/IJ'IO apajijiejcnuieaa

12.04.2024

16.04.2024

18.04.2024

90

91

92

YMHOKEHUE BEKTOpa Ha YUCJIIO

PaznoxeHnue BekTopa 1o 6asucy Tpéx
BEKTOPOB, HE JIEKAIUX B OJHOMU IIJIOCKOCTH

CkansipHO€ IpOU3BEIEHUE

19.04.2024

23.04.2024

25.04.2024

93

94

Brruucnenue yria Mexy BEKTOpamMu B
MIPOCTPAHCTBE

HpOCTCﬁI.HPIC 3aa4yu C BEKTOpaMu

26.04.2024

30.04.2024

95

[Ipocreiimme 3a1a4m ¢ BEKTOpaMu

02.05.2024

96

[Ipocreiimume 3aga4u ¢ BEKTOpaMu




03.05.2024

7 I1 i
9 pocTeiiiuie 3a1aun ¢ BEKTOPaMu 1 07.05.2024
98 006006 i
oOIIIeHUE U CUCTeMAaTH3aIHs 3HAHUH 1 07.05.2024
99 O06o001IeHre U cUCTeMaTU3alus 3HAHUN 1 14.05.2024
100 144
TOTOBasi KOHTPOJIbHAs paboTa 1 16.05.2024
101 144
TOTOBasi KOHTPOJIbHAs paboTa 1 17.05.2024
102 i
0 O0o001IeHNe ¥ CHCTeMAaTH3alns 3HAHUN 1 91.05.2024
[TpomexxyToUHas aTTecTamus. y4er
PE3yJIbTaTOB TEMATUYECKUX MMPOBEPOUHBIX
pabor.
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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