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MNOACHUTEJIBHASA 3AIINCKA

['eomerpust sBiseTcs OAHMM U3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro oO0IIero
00pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3Y4EHUS AUCHUIUINH €CTECTBEHHO-HAyYHOU
HAIpPaBJIEHHOCTU U IPEAMETOB I'yMaHUTAapHOro LuKJIA. [I0CKOIBKY JIOTMUECKOE MBILUICHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMHUCS TOHSATHWHBIX OCHOB TEOMETPUH, NpHU
JI0Ka3aTelbCTBE TEOPEM M IOCTPOEHUHU LIENOYKU JIOTUYECKUX YTBEPXKICHUH INPHU pELICHUU
reOMETPUYECKUX 3a/ady, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HENOCPEACTBEHHO
UCTIONB3YIOTCS TIPU PEIICHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LUKJA, B YaCTHOCTH (PU3MUYECKUX
3aj1a4.

Ilenb ocBoeHus mporpaMmsel yyeOHoro kypca «I'eomerpusi» Ha yriryOJIEHHOM YypOBHE —
pa3sBUTHE WHIMBHyalIbHBIX CIIOCOOHOCTEH OOYy4aroIMXCsl MPU H3YYEHUM TIEeOMETpUH, Kak
COCTaBIISIIONICH MpeaMeTHON obnactn «MaremaTnka W MHQOpPMATHKa» dYepe3 obecreueHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCIOJIb30BaHUS Oojiee IIyOOKMX I€OMETPUYECKHX 3HAHUM U
JecTBUH, crieln(UYHBIX I'€OMETPUH, U HEOOXOAMMBIX [UIS YCIEUIHOTO MpOo(eCcCHOHAIBLHOIO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 3a/la4aMu Kypca Fr€OMETpUHU Ha yriIyOJ€HHOM YpOBHE, paCIIUPSIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABIISIOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTU MHUPOBOH KYJIbTYphl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F€OMETPHH C OKPYKAIOIIUM MUPOM;

¢dbopMHpOBaHHE NPEACTABICHUS O IPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIMX
MaTeMaTUYeCKUX MOJENAX, IO3BOJISIIOIIMX ONMCHIBaTh W H3y4aTh pa3Hble  SIBJICHUS
OKpY’KaIOIIEero MHUpa, 3HaHHE MOHATHMHOrO amnmapara 1o pasgeny «CrepeoMerpus» yd4eOHOro
Kypca r€OMEeTpHH;

(dbopMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (UTYypax
U UX OCHOBHBIMU CBOWMCTBAMH, 3HAHUE TeopeM, (POpMyJ U yYMEHHE HX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI U HAXOIUTh HECTAHAAPTHBIE CIIOCOOBI pEeLICHUS 3a1ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTeXkaX, MOJENSAX U B pPEATbHOM MHUpE
MHOTOTPaHHMKH U Te€Ja BPalleHUsI, KOHCTPYMPOBAaTh TEOMETPUUECKUE MOJIENH;

q)OpMI/IPOBaHI/Ie IIOHUMAaHUusA BO3MOXHOCTH AKCHUOMAaTUYECKOI'O IMOCTPOCHUA
MaTeMaTUYeCKUX TeOopHuil, (opMHUpOBaHME MOHUMAHHUS POJU AKCMOMATUKH TPU IMPOBEIECHUU
pacCyKIeHUN;

dopMHupoBaHHE YMEHHs BIaJETh METOJAMH JI0KAa3aTEeIbCTB M AJTOPUTMOB pEIICHHUS,
YMEHUS HX MPUMEHATh, IPOBOJNUTH JOKA3aTENIbHBIE PACCYXKIEHUS B XOAE pEIICHUs
CTEpEOMETPUYECKUX 33/Jad U 3aJad C MPaKTHUYECKUM cojepKaHueM, (opMHupoBaHHE
OpeJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB NpU OOOCHOBAHMM MAaTeMaTHYECKHX
YTBEPKICHUM U POJIM aKCUOMATHUKU B IIPOBEACHUU JEAYKTUBHBIX PACCyKICHUN;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIIUICHHUS], UHTEpECa K U3yYEHUIO T€OMETPUH;

¢dopmupoBaHrue (HYHKIMOHAIBHOW TPAaMOTHOCTH, PEJIEBAHTHOW TI'E€OMETPUHU: YMEHUS
pacro3HaBaTh IPOSIBICHUS TE€OMETPUYECKMX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHbIX JKU3HEHHBIX CUTYALUsX W MPU U3YYEHHUM JIPYTUX Y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS pEalbHBIX CUTYallUH, HCCICIOBAHMS
IIOCTPOEHHBIX MOJEJIEH, MHTEPIIPETALMH T10JyYEHHBIX PE3yIbTaTOB.



OCHOBHBIMHU COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpumsi» B 10-11
Kjaccax sABIArOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHororpanHukm», «Tena
BpanieHus», «BeKTOpbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «J{BUKEHUS B IPOCTPAHCTBEM.

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayOsn€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OPMHpPOBAHUE JIOTHYECKUX YMEHHM
pacripefiesiieTcsi He TOJBKO 10 COJACPXKATENbHBIM JIMHUSM, HO W MO TojaM OOy4YCHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIONIEE IPEIMETHBIM  pe3yJbTaTaM  OCBOCHHS
®enepasibHOI paboueil MPorpaMMebl, pacrpene’aéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpOcaM OOydJaroImuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIBHO M IOCTYIMATENbHO, C COOJIIOJICHUEM MPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAHMUA BKIIOYaTh B OOIIYI0 CHCTEMY T'€OMETPHYECKHX
MIPEACTABICHUN 00YJaroOIUXCsl, pacliupssi U yriiyossisi e€, o0pa3ysl MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

[Tepexon K U3y4EHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHHUs, MOCTPOSHUS HHIAWBUYaTIbHBIX
o0pa3oBaTeNbHbIX Iporpamm, oOecrneuuTbh yriayOn€HHOe U3y4yeHHUE TEOMETPUM  Kak
cocTaBJstolell yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeil mpodeccuu, odecrieurnBas MPEEMCTBEHHOCTh MEXAY OOIUM U MPOQEeCCHOHATHHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 daca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBoO. [lonaTne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJICIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku ckpemmBarOmuxcs npsaMbIX. [lapanensHOCTs IPSMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajuleibHbIE NPSAMbIE B IPOCTPAHCTBE, MApalIEIbHOCTh TPEX
OPSAMBIX, ApPaJUICIBHOCTh NPSAMOM M INIOCKOCTH. [lapajuiennbHOE W LEHTpaIbHOE
POEKTHPOBaHUE, n3o0pakeHne puryp. OCHOBHBIE CBOMCTBA MApaLICIBEHOTO MPOSKTUPOBAHHUS.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXy IpsAMBIMU B IpocTpaHCTBE. llapamienpHOCTh MIOCKOCTEH: NapajulebHbIE INIOCKOCTH,
CBOICTBA MapaJIeNbHBIX TIOcKocTer. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpa’Ap, NapaJUIeNIeNIIE], TIOCTPOCHNE CEYCHU .

[lepnieHOAUKYIApPHOCTh NOPSAMOM M IUIOCKOCTH: NEPHEHIAUKYJISAPHBIE IpsSMbIE B
IIPOCTPAHCTBE, MpsAMBbIE NApauUICIbHBIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IIPU3HAK
NEePHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEPHEHAUKYJISPHON
II0CKOCTH. OpTOroHalnbHOE MPOEKTUpOBaHUE. [lepneHAuKysp U HaKJIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOMN J10 TUIOCKOCTH, MPOEKIUSA (PUTYphI HA TIIOCKOCTb.
IlepneH AUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIISIPHOCTH ABYX ILUIOCKOcTer. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTI1Bl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U IUIOCKOCTBIO, IBYTPAHHBINA YTOJ1, IMHEWHBIN
yroJl JBYIpaHHOro yria. TpéxrpaHHblli MU MHOrorpaHsble yribl. CBONCTBa IUIOCKMX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpusma: n-yroapHas npusMa,
npsMasi U HakJIOHHas MpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSIMOYTOJIBHBIA MapajuleNIeNIuNel W ero cpoWcrBa. KpaTyaillume Nyt Ha NOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupammma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHast mupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
[IpaBUIBLHON mNUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IPaBUIIbHAs IPU3Ma W IIpaBUJIbHAs
UpaMuJia, MpaBUiIbHAS TPEYToJIbHAS MUPaMUJia U MPaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa3Ip, TOAEKASP U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHainu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mmbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIbHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B MNpaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpPHUS IapajulesienuIena, CHUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHS IIPABUJIbHONU MTUPAMHUIBL.

BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBICHHBIE BEKTOpbL. PaBeHCTBO
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BEKTOpOB. JlecTBUS C BEKTOpaMH: CJIOXKEHHE M BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTOpa Ha uuncio. CBoicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOX€EHHS BEKTOpa Ha uyucio. [loHaTne komiuianapHsle BeKTOpbl. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTOopoB. [IpaBuno mnapamnenenunena. TeopemMa O pa3jloKEHUMM BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE IPOU3BEJCHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHsATHS: UMIMHAPUYECKAsE IOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, chepuueckas
MOBEPXHOCTh, OOpa3yromue mnoBepxHocTed. Tema BpalieHus:: HUIUHAP, KOHYC, YCEYEHHBIN
KOoHyc, cdepa, map. BzaumHoe pacrnonoxxeHue cdepbl U IIOCKOCTH, KacaTelabHas MIOCKOCTh K
cgepe. M300paxeHue Ten BpallleHUs: Ha MI0cKocTU. Pa3BépTka nmnuHapa u konyca. CUMMeETpHs
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME HPSIMOYTOJIBHOTO
napajuienenunena u ciueactBus u3z He€. OOBEM HpsIMONM M HAKJIOHHOM MPU3MBI, LUIUHAPA,
nupaMuibl 1 KoHyca. OO0bEM 11apa v 1apoBOr0 CETMEHTA.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnucaHHas B IWJIMHAD,
omucaHHas okoyo ImHApa. [lepeceuenne cdepsl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0cKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPAILECHMUS.

[Tnomanp MOBEpXHOCTH LMIMHApA, KOHYca, Iutomaas chepel u e€ yacteil. [logobue B
npoctpadctBe. OtTHomeHne 00BEMOB, IUIOmAAEH MOBEPXHOCTEH MOAOOHBIX  Uryp.
[TpeoOpa3oBanue momodus, romoTeTus. PemeHune 3aad Ha IUIOCKOCTH C HCIIOJIB30BaHHEM
CTEpEOMETPUUYECKIX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHUKOB W TEJI BpAIICHUs: CEYEHUs LWIMHApA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (TmapaiyiesibHble OCHOBAaHHUIO M
POXOJAILINE Yepe3 BEepIIMHY), CEYSHUs IIapa, METOAbI IMOCTPOEHUS CEYEHHUH: METOJ CIIEIOB,
METOJI BHYTPEHHETO MMPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEN TUIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTops! B npocTpancTBe. Onepanny HajJ BEKTOpaMH. BEKTOpHOE YMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOTO YMHOXEHHA. IIpsiMoyrosnbHas cucrtema KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnosxenue BekTopa no 6asucy. KoopaiuHaTHO-BEKTOPHBIM MeTON MpH
pEIIeHNN T€OMETPUYECKUX 3a/1ay.

J{BH2KeHHsl B IPOCTPAHCTBE

JBwxkenust mpoctpancTBa. OrtoOpaxkenus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOICTBa JBWXKEHUH. Bunpl ABM)KEHMI: NapauielbHBIA INEPEHOC, LEHTpajbHas CUMMETPUS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoit. IIpeoOpazoBanus noxpodus. [psmas u chepa
Ditnepa.



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

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUE:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOI'O HWJIE€HAa POCCHUHCKOro OOIeCTBa, MPEICTABICHHE O MaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHUM, MPOIEAYp TPa)KAaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUU C UX (PYHKITUSMHU U HA3HAUCHUEM,;

2) NnaTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAIIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCHOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHMWE JIYXOBHBIX IICHHOCTEH  pOCCHHCKOTO  Haponma, cHOopMHpPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKuM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B MOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peHIeHHWH, pacCyXIeHUu#H, BOCIPUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3ju4YHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATHh MaTEMaTHUECKHE 3HAHUS B HHTEPECax 370POBOTO
u Oe3omacHOro obpasa >XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATETLHOCTHIO,

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYIly, OCO3HAHUE IICHHOCTH TPYI0JII00Us, HHTEpEC K Pa3IUYHbIM cdepam
npo(hecCHOHANBEHOM JESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymier mpodeccun W peaTn30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OO0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNlpaBIe€HHOCTH;

7) IK0JI0rMYecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYpbl, TOHHUMAHWE BIUSHUS COIUAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00ANFHOTO — XapakTepa  JKOJOTMYECKHX  MpoOieM, OpHeHTalmus Ha  [PUMCHEHHE
MaTeMaTUYECKNX 3HAHWUW JJIA pelieHus 3a7ad B 00JIACTH OKpYXKAloleh cpeipl, INIaHUPOBAHUE
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUM I OKPYXKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 O3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKH W OOIIECTBEHHOW MPAKTUKH, MOHHMAHHE MAaTeMaTHYeCKOW HAayKH Kak CQepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOEKTHYIO M UCCIIEN0BATENIBCKYIO ACATEIbHOCTh HHANBUYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJSITH M XapaKTEPH30BaTh CYNICCTBCHHBIC MMPHU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH ONpEACNCHUs TOHATUH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAaHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBATh W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTCIbHBIC W
OTpHUIaTeNIbHbIE, eMHIUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUYUs B (pakTax,
JNAHHBIX, HAONIONCHMSIX W  YTBEPKACHMSIX, Tpeajararb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JienaTh BBIBOJBI C MCIHOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIILHO JIOKA3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKACHUH (TIpsIMBbIE U
OT TPOTHUBHOTO), BBICTPAMBATh APTyMEHTAIMIO, TPHUBOJUTH TMPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamOoJiee TMOAXOMAUIUNH C YYETOM CAMOCTOSITEIILHO BBIJCIICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIOJIF30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT NO3HaHUs, (OPMYyIUPOBATh
BOIPOCHI, (DUKCUPYIOIIHE TPOTUBOpPEUHEe, MpoOJieMy, yCTaHABIMBATh HCKOMOE W JaHHOE,
(bopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHCHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MEXITy 00BEKTaMH, SIBJICHUSIMHU, TTPOLIECCAMU;

CaMOCTOSITENIbHO (hOpMyIIHpOBaTh 0OOOIICHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX Pe3yIbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEIIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBIISITH JePUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJIsI OTBETA HAa BOIPOC U IS
pelIeHMs 3a1a4H;

BbIOUpaTh HMHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATbH,
CUCTEeMATH3UPOBATh W HMHTEPIPETUPOBATH HH(DOPMANMIO pPA3IMYHBIX BHIOB U  (Qopm
MIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMaLMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMmax,
WITIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
O0IIeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX U HMHCBMEHHBIX
TCKCTAax, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B XO0JZle 0OCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAeMOW TEMBI, IPOOJIEMBI,
penraeMoi 3aJ1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IOMCK PELICHUs, COMOCTABISATH CBOU
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIora, O6Hapy)KI/IBaTI) pasiiniuc u CXOACTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/CTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBHIOMPATh (opMmar BBICTYIUICHHS C y4ETOM 3a/1a4 TPE3CHTAIMU |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

COCTaBJIATh IUIAH, aJIFOPUTM pelIeHHs 3a/auyd, BBIOMpaTh CIOCOO pemeHHs ¢ y4ETOM
HUMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAaTb U KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJVIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HX PE3yIbTaTOB, BIAJAETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIIECcca U pe3ysIbTaTa pelleHns MaTeMaTUUeCcKOH 3a1auu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHUKHYTb IIPH PEIICHHH 3a/add, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3ysibTaTa LEIHM M YCIOBUSM, OOBICHATH HPUYUHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3ylIbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas /1eSITeJIbHOCTD:

MOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIWBUIYaIbHOW pabOThHI Ipu
pemieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpeleniTh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3YIbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyHmHoBbIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAMH KOMAaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI



K konny 10 ki1acca o0yyaromuiicss Hay4uTcs:

CBOOO/IHO ONEPHPOBATH OCHOBHBIMH MOHATUSMH CTEPEOMETPHUHN NIPU PEILICHUH 3a1a4d U
NPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUA;

IOPUMEHATh aKCHOMBI CTEPEOMETPUH M CIEICTBHS W3 HHUX NPU  PELICHUH
reOMETPUUECKUX 3a]1a4;

KJIaccu(UIMPOBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B IIPOCTPAHCTBE, TNIOCKOCTEH B
IPOCTPAHCTBE, NMPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH MOHSATHSIMH, CBS3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKTY MPSIMOH U MJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOJTHO pAcCMoO3HAaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHHMKOB (TIpH3Ma, NUpaMU/a,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJIaccu(pUIUPOBaTh MHOTOTPAHHHUKH, BEIOMPAsi OCHOBAHUS JJISl KITaCCU(UKAIIH;
CBOOOZHO OIEpPUPOBATh MOHSATHSAMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBINOJIHATH TapaJJIeNIbHOE, IICHTPAIbHOE U OPTOrOHAILHOE MPOEKTUPOBaHKE (QUTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (GUTYp Ha IIIOCKOCTH;

CTPOHUTH CEUYECHHUS MHOTOTPAaHHHKOB PA3IMYHBIMH METOAAMH, BBHIOIHATEH (BBIHOCHBIEC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHM3Y;

BBIUUCIIAITh  TUIOMIAJM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (MIpHU3Ma, MHPaMHUIA),
reOMEeTPUYECKUX TeJl C MPUMEHEHUEM (HopMy;

CBOOOJTHO ONEpPUPOBATh TMOHSATHSIMH: CHMMETpPUS B TPOCTPAHCTBE, LEHTP, OCh M
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYpPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSIMH, COOTBETCTBYIOLIMMHU BEKTOPaM M KOOpJIWHATaM B
IPOCTPAHCTBE;

BBITIOJIHATH JICHCTBHS HaJl BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKa3aTeNIbCTBO MAaTEeMAaTHYECKUX OTHOIICHWH M HaXOXJIEHHE
reOMETPUYECKUX  BEIMYUH, MPUMEHSAS M3BECTHBIE METOAbl IPH  PELICHUU
MaTeMaTHYECKUX 33]1a4 TIOBBIIIEHHOTO W BEICOKOTO YPOBHS CIIO)KHOCTH;

NPUMEHSATH MPOCTEUIINE IPOrPpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI TIPY PEIICHUN CTEPEOMETPHUECKUX 3a/1ad;

U3BJIeKaTh,  NpeoOpa3oBbIBATH M HMHTEPIPETHPOBAaTH  HMH(pOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (HUTypax, MPEICTABICHHYI0 Ha 4YepTekax |
PHICYHKAX;

NPUMEHATh TIONYYEeHHBIE 3HAHUS Ha TPAaKTUKE: CpPaBHUBATh W aHAIM3UPOBATH
peasbHbIE CUTYAIMH, IPUMEHATh W3YUYEHHBIE MOHATHUS B MPOLIECCe MOMCKA PELICHUs
MaTeMaTHYecKu c(HOpMyITUPOBAHHOIN MPOOIEeMbI, MOJETUPOBATh PEANbHBIE CUTYalluu
Ha S3bIKE T€OMETPHUH, HCCIENOBATh IIOCTPOCHHBIE MOJAEIH C HCIOJIb30BAaHHEM
reOMETPUYECKUX IOHATHH W TEOpeM, ammapara anreOpbl, pemraTtb HpPaKTHYECKHe
3a[auu, CBSI3aHHbIE C HAXOXKJICHUEM FeOMETPUYECKUX BEJIHMYUNH;

UMETh TPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUH KaK COCTAaBHOM
qacTH (QpyHJAaMeHTa pa3BUTHS TEXHOJIOTHA.

K xonmy 11 ky1acca o0yyaromuicss HAyYUuTCS:



CBOOOJHO OTEPUPOBATH MOHATHIMHY, CBSI3aHHBIMU C MUIUHAPUICCKON, KOHUYECKOU U
cheprueckoil MOBEPXHOCTIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

ONEepUpPOBATh MOHITUSAMHU, CBS3AHHBIMH C TEJIaMH BPAIICHUS: LUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpalleHus (IMIMHIP, KOHYC, cepa U map) u 00BACHATH CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIacCCU(UIIMPOBATh B3aUMHOE PACMOJI0XKeHUE cephl U MIOCKOCTH;

BBIUMCIISATh BEJIUYUHBI JIEMEHTOB MHOTOIPAHHHUKOB W TEJ BpallleHUs, OO0BEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO OMEPUPOBATH MOHSATUSIMU, CBA3aHHBIMH C KOMOMHALMSAMU TEJ BPALICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B chepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMUA MTOBEPXHOCTEH U 00BEMaMH TOJOOHBIX
Ten,

n300paxarh HW3ydaeMble (DUTYPBI, BBIIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB IPOCTBIX O00OBEMHBIX (UTYpP: BHUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpAIICHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBATh nH(pOpMAaLIHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYypax, MPEACTABICHHYID Ha uepTekax u
PHUCYHKAX;

CBOOOIHO OTEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAIMK HaJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEMEe KOOpMHAT;

pemiath TEeOMETPUYECKHE 3aJaud Ha BBIYHCICHHE YIJIOB MEXIYy NPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOJHO OIEpPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMU C JBHKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA IBHKCHUM;

BBHITIOJHATh M300pakeHUsT MHOTOTPAHHUKOB W Tell BpallleHUs MPH MapauieTbHOM
NepeHoce, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOH CHMMETPHH, TIPH TTOBOPOTE BOKPYT
PsIMOM, TIpeoOpa3oBaHus O100MS;

CTPOUTH CCYCHHUS MHOTOTPDAaHHUKOB W TeJl BpANICHHUSA: CEYCHHS IFIIMHIpA
(mapamienbHO W MEPIEHAUKYISIPHO OCH), CEUeHHs KOHyca (MapauieIbHbIe OCHOBAHHUIO
U TIPOXOJISIIKE Yepe3 BEPIIUHY), CEUCHHUS 1apa;

UCIIOJIb30BaTh METOJBI TIOCTPOSHUS CEUSHWH: METOJ CIICJIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPIKICHHUS;

NPUMEHATh TeOMETpHYeCKHe (aKThl JUIsI PEIICHUsS CTEPEOMETPUYCCKHX 3ajad,
MPEIIOJIATa0IINX HECKOJIBKO IIaroB PEIIeHUs, €CIIM YCIOBUS MPUMEHEHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopMme;

pemaTh 3aJa4d Ha JOKA3aTelbCTBO MATEMATHYECKUX OTHOIICHUHW W HAXOXICHUE
F€OMETPUYECKUX BEIUYUH;
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[PUMEHATH IPOrPpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAILIUOHHBIE CUCTEMBI IIPU
pELICHUH CTEPEOMETPUIECKUX 3a/1aY;

NPUMEHATh MOJYYEHHbIE 3HAHWA Ha NPAKTHKE: CpPaBHUBATh, AHAJIM3HPOBATh U
OLICHMBATh PEAJIbHBIC CUTYaINH, IPUMEHATh U3y4CHHBIC IOHATHS, TEOPEMBI, CBOMCTBA
B IIpolecce TIOMCKAa pEUICHHs MaTeMaTU4eCKu C(HOPMYIHMPOBAHHON TPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYAallUN Ha A3BIKC I'COMCTPUU, UCCIICAOBATL NTOCTPOCHHBIC
MOJIETIH C HCIIOJI30BAaHUEM I'€OMETPUYECKUX MOHATHH M TEopeM, ammapara ajareOpsl,
pemaTh NPaKTUYeCKUe 3aa4u, CBSI3aHHBIE C HAXOXK/ICHHEM I'eOMETPHYECKUX BEITMYHH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUH KaK COCTaBHOM
qacT (QyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.

11



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KouanyecTBo yacoB ‘
Ne HaumeHoBaHue pa3iesioB U TeM DJIeKTPOHHbIE Hanpas.ienus
/i NPOrpaMMBI B KonTposbHbie peaju3annu
cero padoThI (ungposrie) BOCIIUTATEJIBHOI0
oOpa3oBaTeJibHbIE I0TeHmAAIa
pecypcebl
https://mathb-
1 BBenenue B crepeomMeTpuio 23 1 ege.sdamgia.ru/methodist Lenrocts Hayuroro
IIO3HAHUA
https://edu.skysmart.ru/
B https://mathb- 5
2 3aUMHOC PACIIOJIOKCHHUC IIPAMBIX B 6 1 eqe.sdamqia.ru/methodist CTCTHUYCCKOC
IIPOCTPAHCTBE BOCIIUTaHUE
https://edu.skysmart.ru/
. httQS//mathb' HYXOBHQ-
HapaJ'IJ'IeJ'ILHOCTL IMPAMBIX W IINIOCKOCTCH B . .
3 8 ege.sdamgia.ru/methodist ~ HpaBcTBeHHOE
IIPOCTPAHCTBE
https://edu.skysmart.ru/ BOCIIUTaHUE
- https://mathb- 5
4 epHeH,Z[I/II\('y'J'I}IpHOCTB HpSIMBIX n 25 eqe.Sdaina.rU/methOdiSt CTECTHUUYECCKOC
IIJIOCKOCTCH B HpOCTpaHCTBe BOCIIMTAHUC
https://edu.skysmart.ru/
https://mathb- I
5 VYTIBI ¥ pacCcTOSIHUS 16 1 ege.sdamgia.ru/methodist ATPHOTHHECKOC
BOCIIMTAHUC
https://edu.skysmart.ru/
https://mathb- 3
6 MHororpaHHUKH 7 1 ege.sdamgia.ru/methodist creThHeckoe
BOCIIMTAHUC
https://edu.skysmart.ru/
https://mathb-
7 BekTopsl B IpocTpaHCcTBe 12 ege.sdamgia.ru/methodist E:f;?{c;d HayHHoro
https://edu.skysmart.ru/
8 [ToBTOpEHME, 06061ueH%e " 5 2 https://mathb- JyxoBHO-
cucreMaTrul3anus 3HaHUU HpaBCTBeHHOC
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https://mathb-ege.sdamgia.ru/methodist
https://mathb-ege.sdamgia.ru/methodist
https://edu.skysmart.ru/
https://mathb-ege.sdamgia.ru/methodist
https://mathb-ege.sdamgia.ru/methodist
https://edu.skysmart.ru/
https://mathb-ege.sdamgia.ru/methodist
https://mathb-ege.sdamgia.ru/methodist
https://edu.skysmart.ru/
https://mathb-ege.sdamgia.ru/methodist
https://mathb-ege.sdamgia.ru/methodist
https://edu.skysmart.ru/
https://mathb-ege.sdamgia.ru/methodist
https://mathb-ege.sdamgia.ru/methodist
https://edu.skysmart.ru/
https://mathb-ege.sdamgia.ru/methodist
https://mathb-ege.sdamgia.ru/methodist
https://edu.skysmart.ru/
https://mathb-ege.sdamgia.ru/methodist
https://mathb-ege.sdamgia.ru/methodist
https://edu.skysmart.ru/
https://mathb-ege.sdamgia.ru/methodist

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

ege.sdamgia.ru/methodist
https://edu.skysmart.ru/

BOCIIUTaHHEC
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https://edu.skysmart.ru/

11 KJIACC

JJIeKTPOHHbIE
HaunmeHoBaHHe pa3aesioB H TeM KosauyecTBo 4yacoB (undposrre) Hanpagienns
Ne /i oﬁpasosaTeanue peaju3anuu
NPOrpaMMsbI
pecypebl BOCIIUTATEJIbHOTO
Bcero KonTpoJbHbIe NMOoTEeHIHAJIA
padoThI
https://mathb-
1 AHAUTHYECKAS [COMETPHSL 15 1 ege.sdamgia.ru/methodist ~ \CHHOCTS HAYHHOTO
https://edu.skysmart.ru/ HOSHAHIA
IToBTOpEeHME, 0000IIEHNE 1 M . DCTEeTHYECKOE
2 CI/ICTeMaTI/Ba’III/I}I 3HAHUN 15 . ege.sdamgia.ru/methodist BOCIIUTaHHE
https://edu.skysmart.ru/
https://mathb- JIyXOBHO-
3 OOBEM MHOTOTpaHHHKA 17 1 ege.sdamgia.ru/methodist ~ mpascTBenHOE
https://edu.skysmart.ru/ BOCIIUTaHHE
https://mathb-
4 Tena BpareHus 24 1 ege.sdamgia.ru/methodist ~ CTETMHICCKOE
https://edu.skysmart.ru/ poctTanme
[Tnomany moBepXHOCTU U 0OBEMBI M . [MTarpuoTHyeckoe
5 KpYRIBX Te 9 1 ege.sdamgia.ru/methodist BOCTITAMIe
https://edu.skysmart.ru/
https://mathb-
6 JlBrKenus 5 1 ege.sdamgia.ru/methodist ~ 2CTETHUICECKOC
https://edu.skysmart.ru/ poctTanme
[ToBTOpeHue, 06001IeHNE 1 w . [{eHHOCTH Ha
7 ’ . 17 2 ege.sdamgia.ru/methodist yaHOro
cucreMaTrul3anus 3HaHUuU IIO3HAHUS
https://edu.skysmart.ru/
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OueHo4YHbIE MATEPHAJIBI.

KonTtposnbHO-U3MepuTenbHble MaTepraibl UCMIONB3YIOTCA U3 AUIAKTUYECKUX MATePUATIOB K
ocHoBHOMY y4eOHHKY «['comerpusi, 10 xmacc»/ Mepsmak A.I'., Homuposckuii JI.A.,
[Momonckuit B.b., Sxup M.C., a Takxke U3 MHOTOYMCICHHBIX IOCOOWH, COOPHHUKOB
TPEHUPOBOUYHBIX U IMATHOCTUYECKUX PaloT.

KPUTEPUM 1 HOPMBI OLIEHKH 3HAHUI OBYYAIOIIIUXCS

OLEHKA YCTHOI'O OTBETA

OtMmeTKa «5»

-OTBET MOJHBIN U MPAaBWILHBINA HA OCHOBAHMH MU3YYEHHOI'O0 MaTepuaa;

- MaTepuan U3JI0KEH B ONPENENEHHON JOTHYECKOW MOCIeI0BaTeIbHOCTH, JINTEPATYPHBIM
SI3BIKOM;

- OTBET CaMOCTOSITEIbHBIH

OtMeTKa «4»

-OTBET MOJHBIN U MPaBUIbHBIM HA OCHOBAaHUHU U3y4YEHHOTO0 MaTepHana;

- Marepuaj HU3JIOKEH B ONPENENEHHON JIOTUYECKOW TOCIEIOBATEIbHOCTH, MPU HTOM
JIOTYIIIEHbI JIBE-TPHU OLIMOKH, UCTIPABJICHHBIE M0 TPEOOBAHUIO YUUTEIIS

OtMeTKa «3»

- OTBET IMOJIHBII, HO MPH 3TOM JOIYIIEHA CYIIECTBEHHAs OIMOKA WM OTBET HETOJHBIN,
HECBSI3HBIM.

OTMeTKa «2»

- TIpU OTBETE OOHAPYKEHO HEMOHWMAHHUE YYalIUMCS OCHOBHOTO COJIEpKaHHUsI Y4EOHOro
MaTepuaiga WIH JOMYIIEHbl CYIIECTBEHHBbIE OIIMOKH, KOTOpbIC YYalIUHCS HE MOXKET
WCIIPABUTH MPU HABOSIINX BOIPOCAX YUUTEIIS.

OTMeTka «2» OTMEYaeT TaKUe HEJOCTaTKW B IMOATOTOBKE YUYEHHKA, KOTOPBIE SBISIIOTCA
CEPHE3HBIM MPEMATCTBUEM K YCIICITHOMY OBJIAJICHUIO MOCIEAYIONIUM MaTepurara.

OIIEHKA IIMCBbMEHHBIX KOHPOJIBHBIX PABOT

OTMeTKa «5»

- OTBET MOJHBIN U MPaBUIHHBINA, BO3MOXKHA HECYIIICCTBEHHAS OIINOKA.

OtMmeTKa «4»

- OTBET HETIOHBIN WM JOMYIIEHO He 00JIee TBYX HECYMECTBEHHBIX OITHOOK.

OtMmeTKa «3»

-paboTa BBIITOJIHEHA HE MEHEEe YeM Ha TIOJIOBHHY, JIOMYIICHA OJIHA CYIIIECTBCHHAS OIMOKA H
IIPH 5TOM JIBE-TPU HECYIIECTBEHHBIE.

OtMmeTKa «2»

-paboTa BBIMIOJIHEHA MEHEE YeM Ha IMOJIOBUHY WU COACPKHUT HECKOJIBKO CYIIECTBEHHBIX
OIIINOOK.
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