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HHOACHUTEJBHAA 3AIIMCKA

['eomerpust sBiIseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOILero
o0pa3oBaHMs, TaK Kak 00ecreurBaeT BO3MOXKHOCTb N3YUEHHUS JUCLIUILINH €CTECTBEHHO-HAYYHOI
HalpaBIEHHOCTH M INPEIMETOB I'yMaHUTApHOro Iukina. Ilockosbky joruyeckoe MbIIUICHHE,
dopmupyeMoe TpH HM3YYCHUU OOYYAIOIIMMUCS TOHSTHHHBIX OCHOB TI'€OMETpUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IIOCTPOCHHUU LIENOYKU JIOTMYECKUX YTBEP)KIEHHH IpU pelieHuH
F€OMETPUUYECKUX 3a/ad, YMEHHE BBIABUIAaTh U OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Ilens ocBoeHus mporpaMmsel yuyeOHOro kypca «l'eomerpus» Ha yriyOJaEéHHOM YpOBHE —
pasBUTHE WHIMBHIYaTbHBIX CIIOCOOHOCTEH OOYy4aromMXCsl TMPU U3YUYECHHUH TE€OMETPUH, Kak
cocTaBJIAIOLIeH NpeaMmeTHON obnactu «MaremaTuka W MHQOpPMATHKa» 4vepe3 obecreueHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX I€OMETPUYECKHMX 3HAHUM U
JecTBUH, creln(UYHBIX €OMETPUH, U HEOOXOAMMBIX [yl YCIEUIHOTO MpOo(ecCHOHAIBLHOIO
00pa30BaHusl, CBA3aHHOIO C UCIIOJIb30BaHUEM MaTEMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, paCIIUPSIIOIIUMU
U YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

pacuiMpeHue IpeJCTaBIeHUs] O TIEeOMETPUM Kak 4YacTH MHPOBOM KYyJIbTYpbl U
(dbopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHbIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTUYECKUX MOJENAX, IIO3BOJISIIONIMX ONMCHIBaTh W H3ydaTb pas3Hble  SBJICHUSA
OKpY’KaloIllero Mupa, 3HaHUE MOHATHIHOrO amnmapata o pasaeny «CrepeoMeTpus» yueOHOTo
Kypca reoMeTpuH;

¢dopmMupoBaHHE YMEHHSI BIIaJIETh OCHOBHBIMH MOHATHSIMHU O TIPOCTPAHCTBEHHBIX (hUTYpax
U HUX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (opMyn U yMEHHE UX NPUMEHSATb, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTeXkaX, MOJENAX U B pPEATbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOEIIN;

¢dopMHpoBaHHE  TMOHMUMAHUS  BO3MOXHOCTM  aKCMOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU IPU IMPOBEIECHUU
pacCyKIeHUN;

dbopMupOBaHHE YMEHHMs BIIAJIETh METOJAMM [IOKA3aTelIbCTB M aJTOPUTMOB pELIEHUS,
YMEHMSI HX TPUMEHATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEIICHHUS
CTEpEOMETPUYECKMX 337ady U 3aJad C I[PaKTHUECKUM cojepkaHHeM, (opMHupoBaHHE
OpeACTaBiIeHUss O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB IMpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKHU B IPOBEECHUH JI€AYKTUBHBIX PACCYyXICHHUI;

pa3sBUTHE M COBEPIIEHCTBOBAHUE WHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH
oOyyaromuxcsi, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHM, KPUTUYHOCTH
MBIILIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaTh MpPOSIBICHUS TEOMETPUUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasIbHBIX JKU3HEHHBIX CUTYalUSX U MPH U3YYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJAEIUPOBAaHUS pEAIbHBIX CHUTyallui, MCCIEN0BAaHUS
MOCTPOEHHBIX MOJIEJIeH, MHTEPIPETAIIMH [TOJIyY€HHBIX PE3yJIbTaTOB.

OCHOBHBIMHU ~ COJIEpXKaTeIbHBIMU JIMHUAMH YydeOHoro kypca «['eomerpusi» B 10-11
knaccax sBisitoTcs: «[IpsiMble M IIIOCKOCTH B INpocTpaHCTBe», «MHororpanaukm», «Tena
BpallleHUs», «BEKTOpbI U KOOPANHATEI B IPOCTPAHCTBEY, «J{BHKEHNS B IPOCTPAHCTBEY.



ChopmynupoBannoe Bo @I'OC COO TtpeboBaHHE «yMETb OIEPHUPOBATH MOHATUSMUY,
pENICBaHTHBIMH T€OMETPHUU Ha YriyOn€HHOM ypoBHE 00ydeHus B 10—11 kiaccax, OTHOCHUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacripeniesisieTcsi He TOJBKO [0 COJCpPXKATENbHBIM JIMHUSAM, HO W IO ToxaM OOydYeHWs.
Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOCHUS
®denepanbHOil pabovell MPOrpaMMBbl, paclpeAeIEHHBIM 10 ToAaM 00ydYeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIpOcaM OOydJaromuecs
o0Opamaguch HEOMHOKPATHO. DTO TMO3BOJSET OpPraHW30BaTh OBJAJICHHE TI'E€OMETPUYCCKUMHU
NOHATUSAMH W HaBBIKAMH IIOCIIEAOBATEIFHO M IOCTYNATENbHO, C COOJIOJCHWEM NPUHIINIIA
NPEEMCTBCHHOCTH, a HOBBIC 3HAHUS BKJIIOYaTh B OOLIYIO CHCTEMY TI'€OMETPUYCCKHX
NpeCTaBICHUN OOYUYaIOUIMXCs, paciiupsist U yriayomnsst e€, oOpa3ys NMpoyHble MHOKECTBEHHBIE
CBSI3H.

[Tepexox K U3y4eHHUIO TE€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3nath yciuoBus s quddepeHIranud  oOydeHHs, TOCTPOCHHUS WHIUBUAYATbHBIX
o0pa3oBaTeNbHbIX @porpamm, oOecrneduTbh yriayOn€HHOE H3yYeHHME TIEeOMETPUM  Kak
COCTABJISAIONICH yueOHOTO mpeaMeTa «MaremaTukay;,

MOJATOTOBUTH OOYUYAIOMIMXCSI K MPOJOJDKCHUIO M3YYCHUS MATEMAaTHKH C Y4ETOM BBIOOpa
Oyaymied npodeccuu, odecrednBasi MPEEMCTBEHHOCTh MEXAY OOIMIMM W TPOPECCHOHATBHBIM
o0pa3zoBaHHEM.

Ha wu3yuenune yueOHOro Kypca «l'eomerpusi» Ha yriyOJn€HHOM ypoBHe oTBomuTcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Henento), B 11 kiacce — 102 yvaca (3 yaca B Heneno).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IPOocTpaHCTBO. 1lonATHe
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
cKpeluBaromyecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamuienbHOCTh NPAMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajulebHbIE NPSAMbIE B IPOCTPAHCTBE, MApaIEIbHOCTb TPEX
OPSMBIX, APAUIEIBHOCTh NPAMOM M IUIOCKOoCcTH. [lapamiensHOe MW LEHTpaJIbHOE
IPOEKTHpOBaHue, n3odpaxxenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO IPOEKTUPOBAHMSL.
N300paxkenne ¢uryp B napaielbHOW MPOEKIMU. YTIIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH: NapauleibHbIE IIOCKOCTH,
CBOICTBA MapaJIeNbHBIX TIocKocTel. [IpocTeiiire npocTpaHCTBEHHbIE (PUTYPHI HA TUIOCKOCTH:
TETpa’ap, NapajljICICIUIIE], IOCTPOCHUE CEYCHUN.

[lepneHgUKYISIpHOCTE  IPSAMOM M IUIOCKOCTH:  IIEPIEHIUKYISIPHBIE  IpsSMBIE B
IIPOCTPAHCTBE, IPSAMBIC IapajUIeIbHBIC M IEPHEHIUKYISAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE NPOEKTUpOBaHuE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUS (PUTYPHI HA TIOCKOCTb.
IlepneH AUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIIAPHOCTU ABYX ILIOcKocTed. Teopema
0 TPEX MEPIEHAUKYIAPAX.

VYTiIpl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U IUNIOCKOCTBIO, IBYTPAHHBIN YIOJl, IUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpansble yribl. CBOHCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JIBYTPaHHBIX YIVIOB TPEXTPAHHOIO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOTOrpaHHUKH

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipmsma: nN-yronapHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSIMOYTOJIBHBIA MapajuleJIeNIiNe]l W ero coWcrBa. KparTyailume Dyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. I[IpoctpancTBenHas teopema Iludaropa. [Mupamuma: n-
yrosibHas MUpaMuja, IpaBuibHas U yced€HHast nupaMuipl. CBoiicTBa péOep U OOKOBBIX I'paHel
MpaBUIBLHON Nupamuel. [IpaBuiibHBIE MHOTOIpaHHUKH: IpaBUIIbHAs IpPU3Ma W IIpaBUJIbHAs
NUpaMuJia, paBUiIbHASL TPEYTOJIbHAS TUpaMKJIa U MPaBUIIbHBIN TeTpadap, KyO. Ilpencrasienue
0 MPAaBWIBHBIX MHOTOI'PAHHUKAX: OKTap, NJOAEKAdAP U UKOCADIP.

Boruncnenue 3neMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsMOM mpu3Mbl. [lnomaas OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJIBLHOM MUPAMUIBI, TEOPEMA O IUIOIIAIN YCCUEHHOU MUPAMUIBI.

CumMeTpusi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUM TPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPAaHHUKE: CHMMETPHUS MapajUleleNuNena, CUMMETpUs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS NPABUIIBHON TUPaAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIIEHHBIE U IIPOTUBOIIOJIOKHO HAIIPaBICHHBIE BEKTOpbl. PaBeHCTBO
BEKTOpPOB. [I€HCTBHsI C BEKTOpAaMH: CIIOKEHWUE W BBIUATAHHE BEKTOPOB, CyMMa HECKOJIbKHMX
BEKTOPOB, YMHOXXEHHME BeKTopa Ha uwncio. CBoiicTBa clokeHHs BeKTopoB. CBolicTBa
YMHOKEHHS BeKTOpa Ha uucio. [loHdaTne komiuiaHapHble BEeKTOpHhI. [Ipu3Hak KoMImaHapHOCTH
TpéX BekTopoB. [IpaBwiio mnapamnenenunena. Teopema O pa3loKEHUM BEKTOpa IO TPEM



HEKOMIUIaHAapHbIM  BekTopaMm. llpsMoyronpHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopnunats! BekTropa. CBsi3b MeX1y KOOpIMHATaMU BEKTOpa M KOOPIMHATAMU TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE POU3BEIEHUE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[ToHATHSA: UUIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
MOBEPXHOCTh, OOpasyomme MnoBepxHocTed. Tema BpamleHHs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYC, cepa, map. BzaumHoe pacrnonoxeHnne cepsl U INIOCKOCTH, KacaTelabHas IJIOCKOCTh K
cdepe. M300paxkenune Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka munmuHapa u konyca. CummeTpust
cheps! 1 mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpsAMOM M HAKIOHHOM NpPU3MBI, LWIMHApA,
nupaMuibl 1 KoHyca. O0bEM 11apa U IapoBOTro CETMEHTA.

KomOunanuu Tten BpalieHuss ¥ MHOrorpaHHukoB. llpu3ma, BIucaHHas B LWJIMHIAP,
onucaHHas okojo mwimHApa. [lepeceyenue cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTrpaHHUKA, OIIMCAHHOTO OKOJIO C(epsl, Chephl, BHUCAHHON B
MHOTOTPaHHMK WJIM TEJIO BPALLCHMUS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomans cdepsl u e€ yacteid. Ilonobue B
npoctpancTtBe. OTHoueHue O0O0BEMOB, IUIOIIAJEH MOBEPXHOCTEH MOMOOHBIX  (uryp.
[TpeoOpa3oBanue mnonodOus, romMmoTeTus. PemieHue 3aady Ha IUIOCKOCTH C MCIOJIb30BAaHHEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHUH MHOIOIPDAaHHMKOB M Te€Jl BpALICHUSA: CEYEHUs LWIMHApA
(mapaymienbHO M TMEPIEeHIUKYISIPHO OCH), CEYCHHS KOHyca (mapajyiesibHble OCHOBAaHHUIO M
IPOXOJALINE Yepe3 BEepIIMHY), CEYEHMs L1apa, METObl MOCTPOCHUS CEUCHHMH: METOJ CIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TUIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMu. BekTopHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrOo yMHOXeEHHMs. [IpsmoyronpHas cucreMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
PELIEHNN TEOMETPUYECKUX 3a/1ay.

JIBUKeHHS B IPOCTPAHCTBE

JBwxkenuss npoctpanctBa. OrtoOpakeHus. J[BuxeHus u paseHcTBO ¢uryp. OOmme
CBOMCTBA JBW)KCHUH. Buabl NBM)KEHMIL: NMapajuIeIbHBIA IEPEHOC, LEHTPAIbHASI CUMMETpHS,
3epKajibHas CHMMETpPHs, TOBOPOT BOKPYT npsiMoil. IIpeoGpazoBanus nonodus. Ilpsmas u coepa
Ditnepa.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJEHHBI YPOBEHB) HA YPOBHE CPEJJTHET'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpazknanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  O0ydaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 4YJIEHa POCCHUICKOro OOIIECTBa, MPEJICTABICHHE O MAaTEeMAaTHYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJIEHHUI, Mpolenyp TIpakJaHCKOro oOmiecTBa



(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUH C MX (PYHKIUSIMH U Ha3HAYCHHEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHHUS K MPOILJIOMY U
HACTOALLIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHHUSM POCCUHUCKUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCMOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTHX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKH;

3) IyXOBHO-HPaBCTBEHHOE BOCTIMTAHME:

OCO3HAaHME  JYXOBHBIX ILIEHHOCTEH  pPOCCHHCKOro  Hapojaa, CHOPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTHXKCHUN HAyKH U JCSTENbHOCThIO YU4EHOIO, OCO3HAHME JMYHOIO BKJaJa B MOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIIOYasg  3CTETUKY  MaTe€MaTU4YeCKHUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHWM, pacCyXJIeHUH, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jMyHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocMTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e30macHOro o0pasa JKU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JIOPOBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pErylsapHas (u3nuecKkas akTUBHOCTB),
($u3HYEecKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHUIX CIIOPTHUBHO-030POBUTEIHHOM JIEATEIbHOCTHIO;

6) Tpyi0BOE BOCIIMTAHME:

TOTOBHOCTH K TPYIly, OCO3HAHHUE IICHHOCTH TPYIO0JIIOOUs, UHTEPEC K pa3iudHbIM cepam
npohecCHOHANBHOM AESTeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOp Oynymiell mpodeccur H peaTu30BBIBATH COOCTBCHHBIE
JKU3HEHHBIE TIUJIaHBI, TOTOBHOCTb M CIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlPaBJICHHOCTH;

7) IK0JI0TM4YecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYpbl, TMOHUMAaHUE BIHUSHUSA COIMAIBHO-
HKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHUE TPHUPOJHONM M COIMAIBHOM Cpejbl, OCO3HAHUE
I00AaNPHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIs pelieHus 3a7ad B 00JIaCTU OKpYXKAloleh Cpefibl, TNIaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN JIsl OKPYXKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTUKH, MOHUMAaHHWE MAaTEMaTHYECKONW HAyKH Kak cdepsl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANOB €€ Pa3BUTHUS M 3HAYMMOCTH Ul pa3BUTUS LIMBUIM3ALNU,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTEeMaTHYECKON KyJIbTYpOil KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh UHAUBUAYAIBHO U

B IpyIIIIE.



METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISBIISITh M XapaKTEPU30BaTh CYLIECTBEHHBIC MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
IOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTH ONpEAETICHUsS MOHATHH,
YCTAQHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KJIACCH(HUKAIMK, OCHOBAHUS Ui 000OUIeHHA U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOIO aHATIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPeoOpa3OBHIBATH CYXKICHHS: YTBEPIUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUHUs B (akTax,
JAHHBIX, HaONIONEHUSX W  YTBEPXKACHUAX, IpelylaraTb KPUTEpUU s BBIABICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JiefiaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTMKHU, IEIYKTUBHBIX M HMHIYKTUBHBIX
YMO3aK/II0YEHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITEIIBHO JIOKA3aTelIbCTBA MAaTEMAaTUUECKUX YTBEPXKACHUHN (MpsiMble U
OT MPOTUBHOIO), BBICTpAaUBaThb ApPryMEHTAIMI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3agaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
peuieHus, BbIOMpaTh HauOojee MNOAXOASIIMM ¢ YYETOM CaMOCTOSTEIbHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble ucciieoBarebcKue 1eCTBUA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT MO3HAHMS, (POPMYINPOBATH
BOINPOCHI, (UKCUPYIOIIME HPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JAaHHOE,
(GbopMHUpOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULIUIO, MHEHHUE;

IPOBOJUTH CAMOCTOSITEJIbHO — CIUIAHUPOBAHHBI  HKCHEPUMEHT, HCCIEJI0BaHHE 110
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTro OOBEKTa, SIBJICHHS, IPOLECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, TPOIIECCaMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 0000IIEHUSI U BBIBOJBI IO pe3yJibTaTaM IPOBEAEHHOIO
HaOJI0IeHNUs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IeHHNI];

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHUE MPOIECCA, a TAK)KE BBIIBUIaTh MPEATOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JePUUUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U JJIS
pEILeHNUs 3a]a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHUKOB  pA3IMYHbIX THUIOB, AaHAJIU3UPOBATH,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBaTh MHMOPMAIMIO PpA3IUYHBIX BUAOB U (HopM
IpeJICTaBICHHUS,

CTPYKTYpUpOBaTh  HHGpOpMalMIO, TPEACTaBIATh €€ B  pa3iMuHbIX  (opMmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENbHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJECHHUS B COOTBETCTBUM C YCIOBUSMHU M IENISAMU
oO0I1eHus1, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U NMUCHBMEHHBIX



TCKCTAaX, JaBaTb TIMOACHCHUA II0 XOAY pClICHUA 3adadd, KOMMCHTUPOBATH HOHy‘-ICHHBIfI
pe3yJbTar;

B X0Jle 00CYXJeHMs 3aJaBaTh BOIPOCH! IO CYLIECTBY OOCYXIAaeMOH TEeMbI, IPOOJIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CY)KICHUSAMHU JPYrUX YYaCTHHKOB JUANOra, oOHapyKMBaTh Pa3IMuMe U CXOJCTBO
HO3UIHIA, B KOPPEKTHOU opme POpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHNUS;

MNpEACTaBJIATL PE3YyJIbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpaTh (opmar BBICTYIUICHHS C Yy4ETOM 33/4a4 NPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U pe3yiIbTaTa PEelIeHNs MaTeMaTUUECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBHE pe3yjibTaTa IEIHM ¢ YCIOBHSIM, OOBSICHATH INPHYUHBI
JOCTMDKEHUSI WM HEIOCTHXKEHMsI pe3ysbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSAITEILHOCTD:

MOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON M MHIUBUAYAIbHONW PabOTHI MpH
pelieHUH y4eOHBIX 3a/ay, IPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeaesisiTh BUIBI pabOT, TOTOBApUBATHCS, OOCYXKIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (0O0CyXkaeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYpPMBI» U WHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JpYTMMHM WIEHaMH KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOETr0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHIM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aMMO/IEHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny 10 ky1acca o0yyaromuiicss HAy4YUuTCS:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHITUSIMH CTEPEOMETPUH MPU PELICHUH 3a]a4d U
IIPOBEJCHUN MaTEMaTHUYECKUX PACCYKICHUM;

® [IpUMEHATh AaKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IpPU PEUICHUU
FEOMETPUUECKUX 3aj1ay;

e iaccu(UIUPOBaTh B3AUMHOE PACIOIOKEHHE MPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEN B
MIPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IIPOCTPAHCTBE, MEKY MPSIMOU U IIIOCKOCTBIO;

e cBOOOJHO ONEPUPOBATh MOHATHIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;



CBOOOJHO pACMO3HAaBaTh OCHOBHBIC BHJbl MHOTOTPAaHHHMKOB (TIpH3Ma, HUpPaMU/A,
IPSIMOYTOJIBHBIN MapajuieNenunen, Kyo);

KJIacCH(pUIUPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS ISl KJIAaCCU(UKAIINY;
CBOOOZHO ONEpHUPOBATh MOHATHSIMH, CBA3aHHBIMA C CEYEHHEM MHOTOTPAaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapajuIeIbHOE, [IEHTPAIbHOE M OPTOrOHAJIBHOE NMPOSKTUPOBaHKE GUTyp Ha
IUIOCKOCTB, BBITOJIHATH H300pakeHHsI (PUTYpP Ha ITIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOI'PAaHHHKOB PA3JIMYHBIMH METO/JaMH, BBIIOJHATH (BBIHOCHBIC)
IUIOCKHE YEpPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAJM TOBEPXHOCTEH MHOTOIPAaHHMKOB (IIpU3Ma, MUPaMUIA),
reOMETPUYECKUX TEJI C MPUMEHEHUEM (HOopMyI;

CBOOOZHO ONEpPHPOBATH IMOHATHUSAMH: CHMMETPUS B IPOCTPAHCTBE, IIEHTP, OChb H
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHHU (HUTYPHI;

CBOOOJTHO OTIEPUPOBAThH MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpAWHATAM B
POCTPAHCTBE;

BBITIOJIHATH JICHCTBUS Ha/l BEKTOPAMH;

pemiate 3aJaud Ha JI0Ka3aTelbCTBO MAaTEMAaTHYECKMX OTHOIICHUH W HaXOXKICHHUE
T€OMETPUYECKUX  BEIMYUH, MPHUMEHSS M3BECTHBIE METOABl IPH  PELICHUH
MaTeMaTUYECKUX 3a/1a4 NOBBIIICHHOTO M BEICOKOTO YPOBHS CIIOKHOCTH;

NPUMEHSATH MPOCTEHUIINE MPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYCCKUX 3a]1aY;

U3BJIEKaTh,  NpeoOpa3oBbIBaTH M HWHTEPIPETHPOBAaTH  MHPOpPMALKIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UTypax, MpPEACTABICHHYIO Ha dYepTexax |
pPHUCYHKaX;

NPUMEHATh TIOJIy4CHHBIC 3HAHMS HA TMPAKTUKE: CpPaBHUBAaTh M AaHAIU3UPOBATH
peasbHble CUTYAIMH, IPUMEHATh U3yYCHHbIE MOHATUS B MPOLECCe MOMCKA PELICHUs
MaTeMaTH4eCKu cHOpMYyITUPOBAHHON MPOOIEMBI, MOJCTUPOBATh PEANbHBIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TE€OMETPUYECKUX TIOHATHH M TEOpeM, ammapara ainreOphl, pemaTh NpaKTHYeCKHe
3a]1a4u, CBSI3aHHbIE C HAXOXKJAEHUEM FeOMETPUUYECKHUX BEJTUYNH;

UMETh TPEJCTaBICHUSI 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPHH KaK COCTaBHOMN
JacTu QyHAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K konmy 11 ki1acca o0yyaromuiicss HAy4YUuTCS:

CBOOOJTHO OTIEPHPOBATH MOHATUSIMH, CBSI3aHHBIMHU C IFJIUHIPHYECKON, KOHUYECKOW U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TIOTYIEHUS;

ONEepPUPOBATh MOHATHAMMU, CBSI3aHHBIMHM C TeJaMH BpallleHHs: LUIMHIPOM, KOHYCOM,
chepoil u mapowm;

pacrio3HaBaTh Teja BpalleHus (LMIMHAP, KOHYC, cdepa U 1map) U 0OBACHIATH CIIOCOOBI
MOJIyYEHHUs Tell BPaIlleHUs;

KJIacCU(UITUPOBATh B3aUMHOE PACIONIOXKEHHUE CPEephI U TUIOCKOCTH;

BBIYUCIISIT BEJMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEII BpPAlICHUS, OOBEMBI U
TUTOIIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIICHHS, TEOMETPHUECKUX TEN C
npUMeHeHHeM (OopMyIT;

CBOOOJTHO OTIEPUPOBATH MOHITHUSMH, CBSI3aHHBIMU C KOMOMHAIIMSMU TeJl BPAILICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHHUK, BIIMCAHHBIN B cepy M OMHCAaHHBIA OKOJO chepsl,
cdepa, BMCcaHHAss B MHOTOI'PAaHHUK WUJIM TEJIO BPAILlEHUS;
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BBIUMCIISATH COOTHOIICHHSI MEXAY TUIOMIAISIMUA MTOBEPXHOCTEH U 00BEMaMU TOJOOHBIX
Ten,

n300paxarb H3ydaeMble (DUTYpBI, BBIINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB IPOCTBIX O00OBEMHBIX (GUTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpAIICHHUS,

U3BJIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBAThH uH(bOpMaIUIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYpax, MPEACTABICHHYIO Ha YepTekKax u
PUCYHKaX;

CBOOOJHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH ONEPAIMH HAJl BEKTOPaMHU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPAMHAT;

peliaTh TEeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIJIOB MEXKAY TMPSMBIMH U
IUIOCKOCTSIMHU, BBIYHMCICHUE PACCTOSHUN OT TOYKH JI0 IJIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHUH;

CBOOOJHO OIEPUPOBATH IOHSATUSMH, CBSI3aHHBIMUA C JBHKCHHEM B IPOCTPAHCTBE,
3HATh CBOIICTBA ABHKCHUM;

BBIMIOJHATh M300paXKeHHWs MHOTOTPAHHUKOB M TeNl BpallleHUs MpU Mapaie]IbHOM
NepeHoce, EHTPAIbHON CUMMETpPUH, 3epKaIbHOH CUMMETPUHU, MIPH TOBOPOTE BOKPYT
psSMOii, TpeoOpa3oBaHus MOA00HS;

CTPOUTh CEYEHHUS MHOTOTPAaHHUKOB U TeJ BpALEHUS: CEUYCHHS IHIMHIpA
(mapamienbHO W MEPHEHAUKYIISIPHO OCH), CEUeHHs KOHYyca (TapayljielbHbIe OCHOBAHUIO
U TIPOXOJSIIKE Yepe3 BEPIIUHY), CEUCHHUS 11apa;

UCTIOJIB30BaTh METOJBI TIOCTPOCHHUSI CEYCHHMH: METOJ[ CJEeIOB, METOJ BHYTPEHHETO
POEKTHPOBAHUS, METO]I TIEPEHOCA CEKYILEH IIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;

OPUMEHSTh TeoMeTpuueckue ¢akThl [UIsi pEIIeHUS CTEPEOMETPUYECKUX 3ajiad,
MPEIONIararoIuX HECKOJIBKO IIaroB PelieHUs, €Clii yCIOBUS MPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (opMme;

pemaTe 3aJayd Ha J0Ka3aTelbCTBO MAaTEMaTHYECKUX OTHOIICHUH W HaXOXICHUE
T€OMETPUUECKUX BEIUYUH;

MPUMEHSTH IPOTPAMMHBIE CPEJICTBA U AJICKTPOHHO-KOMMYHHUKAITMOHHBIC CHCTEMBI TIPH
pEIIeHNH CTEPEOMETPUIECKHX 3a/1a4;

NPUMEHSTh T[ONYYeHHbIE 3HAHUS HA TPAKTHKe: CpPaBHUBATh, aHAIM3UPOBATH U
OIICHUBATh PeabHBbIC CUTYAIMH, IIPUMEHSATh H3yUCHHBIC ITOHSITHUS, TSCOPEMBI, CBOHCTBA
B IIpollecce TMOWCKA pEeIIeHUS MaTeMaTH4ecKu Cc(hOopMyTupOBaHHON MPOOIEMBI,
MOJICTTPOBATh PeabHBIC CHUTYAI[MH HA S3BIKE TCOMETPHH, UCCIICIOBATh TOCTPOCHHBIE
MOJIEJIM C UCIOJB30BAaHUEM T'€OMETPUUYECKUX MOHATHUI U TEOpeM, ammapara anreOpsl,
penraTh MPaKTUIECKHE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHUEM IeOMETPHUICCKIX BEITUYNH;
UMETh TPEJICTaBICHHs] 00 OCHOBHBIX JTalax pa3BUTHS T€OMETPUM KaK COCTaBHOM
yacTu (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
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10 KITIACC
KosnyecTBO 4acoB JIeKTPOHHBbIE JesiTeIbHOCTDH YUYUTEJIA C
Ne HanmeHoBaHMe pa3ieiioB U K I (uudpossbie) y4yeToM padoueil NporpaMmMbl
n/m TeM NPOrpaMMbl Beero OHTPOJILHBIE PAKTHHECKHE oOpa3oBaTejibHbIE BOCIIUTAHHUSA
padoTsbI padoTsbI pecypebi
POI1I, Sxnacc, dopmupoBaHue MEHUA
1 BBenenue B ctepeoMeTpuio 23 1 PMHP Y
YUU.py, skysmart = niposiBisITh IIOJIOKUTEIIBHOE
2 B3anmHoe pacnonoxxenue 6 1 PO, Sxnacc, OTHOIICHHUC K YpOKaM
MPSAMBIX B IPOCTPAHCTBE YUU.py, skysmart = TCOMCTPHH;
3 [TapannenpsHOCTH NPSIMBIX U 8 PO, Sxnacc, (opmuposanme  aberpakrioro
IIIOCKOCTEH B TIPOCTPAHCTBE YUU.py, skysmart =~ MPIIICHIT,
a3BUTHE anmxcst
[TeprieHAMKYASIPHOCTD MPAMBIX PO, Sxnacc, p . y ytj -
4 . 25 rpaMOTHOM YCTHOM "
U IUIOCKOCTEN B IPOCTPAHCTBE YUU.py, skysmart N .
POILL 8 NUCbMEHHOU peuy;
5 Vsl ¥ paccTosIHUSA 16 1 qu’ Kﬂ; cc t BOCITHTAHHE aKKypaTHOCTH,
Py, SKysmart | gacroitunBoctn u
POIII, Sxnacc,
6 MHOTOrpaHHHKE 7 1 OpPraHU30BaHHOCTHU npu
YUM.py, skysmart | nocrpoenun  reomeTpuuecKux
POIII, Sxnacc, YepTEeKEN; dhopmupoBanue
! Bexropsi B pocTpascTae 12 VUMW.py, skysmart = HHTEpeca K U3YYEHUIO TEMbI M
KETaHUs MIPUMEHSATH
npuoOpeTéHHbIE  3HAHUA |
YMEHUS,
(dhopMupoBanue yMEHUs
8 [ToBTOpeHue, 06001IeHNE 1 5 5 PO11I, Axnacc, popmynupoBath  COOCTBEHHOE
CHCTeMaTH3anus 3HaHUH YUH.py, skysmart = MHEHHE;
(dhopMmupoBaHue MTOHUMAaHUS
HEOOX0IMMOCTH  00pa3oBaHus,

BBIP@KEHHOW B MpeoOsiaaHuu
y4eOHO-TT03HABATEIBHBIX
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MOTHUBOB

OBIIEE KOJIMYECTBO YACOB
10 ITPOT'PAMME

102




13

11 KUIIACC
KosnyecTBO 4acoB JJIeKTPOHHBbIE JdeATeIbHOCTh YYUTEJIA C Y4eTOM
HanmeHnoBanme .
Ne A31CI10B 1 TeM K n (uudpossbie) padGoueii mporpaMmbl
n/n E OI; AMMBI Bcero 0;[ TPOJIBLHBIC pﬁaKanecRne o0pa3oBaTe/bHbIE BOCIIUTAHUSA
porp PaooTbI PaooThbI pecypeb
1 AHanuTuyeckas 15 1 PO, Sxnacc, DopMUPOBAHUE YMEHUS IPOSBIATH
reomMerpus YUU.py, skysmart [IOJIOKUTEJIBHOE  OTHOLUEHUE K
[ToBTOpEHHUE, ypOKaM reoMeTpuH;
5 00o001eHne 1 15 1 PO, Sxnacc, (opmupoBanue abCTPaKTHOrO
CUCTEMAaTH3AIIHS YUU.py, skysmart ~ MBILUICHU;
SHAHUI pa3BUTHE Yy YyYalIUXCS TPaMOTHOM
POIIL Sxmace YCTHOM U NMMCBMEHHOU peuu;
3 O0BEM MHOI'OrpaHHHUKa 17 1 vUn 1py SkySIjnart BOCIIUTAHUE aKKypaTHOCTH,
HaCTOMYMBOCTH u
4 Tena BpaieHus 24 1 PO, Sinace, OpPraHW30BAHHOCTU TIPH MOCTPOEHUU
patt YYU.py, skysmart .
F€OMETPUUYECKHUX yepTexKen;
5 Hnom;?)m MOBEPXHOCTHU 9 1 PO, Axnacc, dopMHpOBaHHe uHTEpeca -
1 00bEMBI KPYTJIBIX TeJ VUMU.py, skysmart W3YUEHHIO  TeMBl M JKeIaHus
6 TBiKerms 5 1 POl fxnace, IPUMEHSTH NPUOOPETEHHBIE 3HAHUS
YYU.py, skysmart U YMCHUS;
dhopmupoBanme yMEHUS
OpMYIIUPOBATH COOCTBEHHOE
IToBTOpEHME, ﬁHIC)HI?IIC' P
00001IeHne U POIII, Axnacc, ’
7 17 2 (dopmupoBaHue MOHUMAaHHS
cucTeMaTu3anus YUU.py, skysmart
AR HE00X0IMMOCTH oOpa3oBaHUsl,
BBIpQXXEHHOW B mpeo0iaiaHuu
y4eOHO-TI03HABATEIbHBIX MOTHBOB
OBIIEE KOJIMYECTBO
p 102 8 0

YACOB I10 ITPOTPAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
MNPOLECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI /151 YYEHUKA
1. Maremaruka: ['eomerpus. 10- 11 kmaccel. YaeOHUK a1 00111€00pa30BaTEIbHBIX
opranu3anuii: 6a30Bblii u yriyonennsiil yposuu / JI.C. AtanacsH. — M.:
AxkrmonepHoe obmectBo «M3aatenbeTBo «IIpocBemnieHuey.

METOJUYECKUE MATEPHUAJIBI AJ151 YYUTEJIA
1. C.M. Caaksn I'eomerpus. [Toypounsie pazpadorku. 10-11 kmaccer. - M.:
[Ipocemenue, 2017
['puropresa I'.11. AnreGpa u Hayana maremarudeckoro ananusa-10. [loypounsie
manbl K Anumoy. Y.2. 2008
Sposenko B.A.Iloypounsie pazpadotku o reomerpun-10. 2010
Caaksan C.M, byry3os B.®. U3yuenune reomerpun B 10-11ki. 2010
Sposenko B.A.Iloypounsie pazpabotku mo reomerpun-11. 2010
C.M. Caaxsn. 'eometpus 10-11xkm. [Toypounsie pa3paboTku k Atanacsuy. 2017

N

ook w

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
UHTEPHET

1. Enunas xosuiekius 1udpoBeix 00pa3oBaTebHbIX pecypcoB (School-
collection.edu.ru);
Poccuiickas anekTpoHHas 1mkosa (resh.edu.ru);
HOP «AKnaccy» — obpa3oBarenbHbiil nHTepHET-pecype (https://www.yaklass.ru)
bubmuoreka IHOK (https://m.edsoo.ru/)
Caiit nocBsiieH maremaruke (1 matematukam). (http://www.math.ru)
Cnam I'MA: Pemry EI'D (https://ege.sdamgia.ru)
CaiiT nojiep K1 MpenoaaBaHus TCOPUU BEPOSTHOCTEH U CTATUCTHKH B IIIKOJIC
«Marematnueckas BepTukanby (https://ptlab.mccme.ru/)

Nookrwn



https://m.edsoo.ru/
https://ptlab.mccme.ru/
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IMPHUJIOKEHUE 1. CACTEMA OIIEHKHU ITPE/IMETHbBIX PE3YJIbTATOB
®OPMbI KOHTPOJISA YCIIEBAEMOCTH

CraproBasi TMATHOCTHKA
CrapToBas TUarHOCTHKa IMPOBOAUTCA C IENbIO OLEHKH FOTOBHOCTU OOY4YaIOIIUXCS K
00y4eHHI0 HAa HOBOM YpOBHE OOpa30BaHHS W BBICTYMAET KaK OCHOBA (TOYKA OTCYETA) IS
OLICHKH TMHAMHUKU 00pa30BaTeNbHbIX JOCTHKEHUN 00ydaoIuXCsl.
CraproBas AuarHocTuka mpoBojauTcs B Hadane 10-ro kiacca, MO3BOJISET ONPEACIIUTD
y O0OydJarmuxcsi CTPYKTypy MOTHUBALMH, CHOPMHUPOBAHHOCTH Y4YeOHOH JIesTeNbHOCTH,
BIIQJICHUE YHHUBEPCAIbHBIMA W CHEIMU(PUYESCKHUMH JUIsI OCHOBHBIX YYEOHBIX MPEIMETOB
M03HABATEIbHBIMU CPEJICTBAMH, B TOM YHCJIE CPEACTBAMH paboThl ¢ HH(OpPMaIIHel, 3HAKOBO-
CUMBOJIMYECKUMHU CPEACTBAMU, JIOTUYECKUMHU OTIEPAIUSIMHU.

Tekymmii KOHTPOJIb

Texymuii KOHTPOJIb YCIIEBAEMOCTH OOYYAIOIIMXCS — CHUCTEMaTHuyeckas MpoBepKa
oOpa3oBaTenbHbIX (Y4COHBIX) JOCTHIKCHHI OOYJAIOIIUXCS B MPOIIECCE OCBOCHUS TpeaMeETa,
MIPOBOAMMAsI TIEJarOroM B XOJI€ OCYIIECTBICHUS 00pa30BaTEeIbHOM 1€ATEIHHOCTH.

Texymmmii KOHTPOJIb YCIIEBAEMOCTH 00YJAIOIINXCSl OCYIIECTBISIETCS B HEIAX:

- orpeiesieHust creneHu ocBoeHus ooyyarouumucs OOIl cooTBETCTBYIOIIETO YPOBHS
o01m1ero o0pa3oBaHus B TESYCHHE YUSOHOTO TO/Ia;

- KOPpPEKIMH pabo4yux MporpaMM y4eOHBIX MPEIMETOB B 3aBUCUMOCTH OT aHaIHM3a
KayecTBa, TEMIIa 1 0COOCHHOCTEH OCBOCHUS H3yYCHHOTO MaTepHaa;

- IPEAYNPEkKACHHS HEYCIIEBAEMOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH TPOBOAMTCS Uil BCeX OOydJarommxcs, 3a
UCKJIIOUEHHEM JIMI, OCBAaWBAIOIIMX OCHOBHYI 00pa3oBaTelbHYIO0 HporpaMMmy B Qopme
caM000pa30BaHUsI WJIM CEMEMHOro 00pa3oBaHUsA JTUOO OOy4alomUXCA MO0 HE HMEIoIen
rOCyJapCTBEHHOH akKpeAUTalMy 00pa30BaTeIbHON MpOrpaMMe, 3a4UCIEHHBIX B IIKOJY IS
MIPOXOXKACHHS POMEKYTOYHOM M TOCYJapCTBEHHON UTOTOBOM aTTECTAILINH.

OOBeKTOM TeKyIlell OLEHKHU SIBISIOTCS MJIaHUpYeMble Pe3ylbTaThl, ATAIlbl OCBOCHUS
KOTOpBIX 3a(pUKCHUPOBaHBI B TEMAaTHUECKOM IJIAHUPOBAHUU 110 YUEOHOMY IIPEIMETY.

Texkymmii KOHTPOJIb YCIEBAEMOCTH OCYILECTBIISETCS MOYPOUYHO H(MJIM) MO TeMaM B
COOTBETCTBMM € TEMaTHYECKUM IIJIaHUpOBaHHMEM palbodell mporpamMmbl C  y4E€TOM
WHAMBUIYAJIIbHBIX OcoOeHHocTell oOyuwaromuxcs, cogepxkanueM OOIl, wucnoap3yeMbix
00pa30BaTeNbHbIX TEXHOJIIOTUN B pa3IMUHBIX (opMax.

Texymmii KOHTpPOJIb YCIIEBAEMOCTH OCYILIECTBISETCS MO NATHOANIBHOM cHcTeMe
OLICHUBAHMS.

VYcneBaeMocTh 00yYarOIIMXCs, 3aHMMAIOLIMXCS 10 WHAMBUIYAIBHOMY Yy4eOHOMY
IUIaHy, TMOJUIEKUT TEKYLIEMY KOHTPOJIIO C Y4€TOM OCOOEHHOCTEHW OCBOEHHS IpelMeTa,
MPEIYCMOTPEHHON MHAMBUYaTbHBIM YU€OHBIM IIJIAHOM.

OTMETKH 1O YCTaHOBJIEHHBIM (opMaM TEKYIIero KOHTPOJSI yCIIEBaeMOCTH
oOyyaromuxcss (QUKCUPYIOTCS MEJarormyeckuM pabOTHUKOM B 3JEKTPOHHOM JKypHale
yCIeBaeMOCTH.

IIpomexyTouyHas aTrecTanus 00y4arOLIUXCH

[TpomesxyTouHas aTTecTalus — 3TO MOATBEPKICHUE OCBOCHUS OTJIEIIbHOM YacTH WK
BCEro o0beMa yueOHOTO TIpeIMETa.

[TpomMeXyTOuHYI0 aTTeCTAlMIO 110 F€OMETPUU B ILIKOJE B 00s3aTEIbHOM MOPSIKE
MpoxoJsaT oOydaromuecs, HaunHast ¢ 10-ro kimacca Bo Bcex (opmax 0OydeHHs], BKIOYas
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00y4aroImuxcs, OCBaMBAIOLUIMX 00pa3oBaTENbHBIE MPOTPaMMbl 10 HHIMBUAYAJIbHBIM
y4eOHBIM IIJJaHaM, OOY4Yalolvecs, OCBaWBalONIMe mporpaMMmy B (opme cemelHoro
oOpa3oBanus (9KCTEPHBI) U B popMe caMooOpa3oBaHust (IKCTEPHBI).

[Topsiiok poBeneHMs MPOMEKYTOYHOM aTTeCTAI[MH 00YJaIOIUXCS:

- [IpomesxyTOUHAs aTTECTAlUs IPOBOJUTCS IO UTOraM y4eOHOTO rojia;

- [IpomexxyTouHast aTtecTarysi 0OyJaroIMXCsl MPOBOAUTCS OJUH pa3 B TOJ B CPOKH,
YCTAaHOBJICHHBIE KaJICHIAPHBIM y4eOHBIM IpauKoM;

- PesymbraThl TPOMEKYTOUHOW aTTECTAllMM OOYYAIOUIMXCS OLEHHBAKOTCA 110
MATHOAIUIBHON CHCTEME;

- OTMeTKH 3a TPOMEXKYTOYHYIO aTTECTAIlMI0 BBICTABIISIOTCS IEAarOrHYECKUM
pabOTHUKOM, €€ POBOAMBIINM, B JIEKTPOHHBIH )KYPHAI B CPOKU U TTOPSIKE.

®OPMbI TEKYHIEI'O KOHTPOJIA 110 YYEBHOMY IIPEJIMETY
"'EOMETPUSA"

®opma TeKyLIero Onucanue
OlleHUBAHMS

ITucemennas pa60Ta d)opMa KOHTPOJIA, TO3BOJIAIOIIAasl OUCHUTh YMEHUC 06yqa10meroc;1
BBITIOJIHATH I[GﬁCTBHSI, HaITpaBJICHHBLIC HA JOCTUIKCHUC LICIIN,
3aI[aHHOfI B paMKax HpO6HCMHOﬁ CUTyalluH — 3a1a4u UJIn
CaMOCTOATCIIbHO BBIIIOJIHATD 3aJaHU HA 0Tpa60T1<y KOHKPCTHBIX
MpCaAMETHBIX YMCHI/Iﬁ N HaBBIKOB

KOM6I/IHI/IpOBaHHa$I d)opMa KOHTPOJIA, IMTO3BOJIAIOIIAA OUCHUTL IPCAMCTHBIC 3HAHUS U
pa60Ta MCTAIIPEAMCTHBIC HABBIKH 06yqa10meroc;1 MOoCpCACTBOM BBIITOJTHCHUA
MPAKTUYCCKUX U TCOPCTUICCKUX 3aJIaHUM Pa3HOTO THUIIA

Z[OMaI_HHee 3aaHuc CDopMa KOHTPOJIA, IpH KOTOpOI>'I MMPOBEPACTCA U OLICHUBACTCA YMCHUC
06yqa}0mer00ﬂ CaMOCTOATCIIBbHO BBITIOJIHATH 3a1aHWS HA
3aKpCIJICHUEC U er'Iy'6J'IeHI/Ie 3HaHPII>i, HaBBIKOB U YMeHHﬁ,
IMMOJIYYCHHBIX Ha YPOKE

MaremaTuueckui dopMa KOHTPOJIA, TO3BOJIAIONIAS OLEHUTh YPOBEHb 3HAHUI

IUKTAHT MaTeMaTUYECKUX TEPMUHOB

Tect dopMa KOHTPOJIA, TO3BOJIAONIAs OLIEHUTh YPOBEHb 3HAHUI
00y4aroIerocs, COCTOsIIIAast U3 CUCTEMBI TECTOBBIX
3aJIaHHI/BOTIPOCOB

VY CTHEIN OTBET dopma KOHTPOJIS, TO3BOJISIONIAS OLIEHUTh WHIUBUYJIbHBIE

0COOEHHOCTH YCBOEHUS 00yJarolmmMcs yueOHOro MaTepuana u
IIPOBEPUTH YMEHUE CTPOUTH CBA3HOE, JIOTUYECKH TOCIEe10BATEIbHOE
cooOlIeHNE Ha 3aJaHHYIO TEMY WJIHM [TOCTABJIECHHBIH BOPOC

JInst oneHnBaHMS MPEIMETHBIX PE3YJIbTAaTOB ONPEIEIICHO MATh YPOBHEH JTOCTHUKEHUHN
00y4aroImuxcs, COOTBETCTBYIOLINX OTMETKAM OT «5» 10 «1».

[laTubannpbHas  mIKalma  COOTHOCHTCS C  TpeMsi  YpPOBHSMH  YCHEIIHOCTH
(HeoOx0MMBbIi1/0a30BBIN, MPOrpaMMHBIN U BbICOKUH). IlepeBos OTMETKH B MATHOAIIBHYIO
LIKaJIy OCYILECTBISETCS MO CIEAYIOIEN CXEME.
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KadecTBO 0CBOCHUS OTMeTKa IO 5-0a/ILHOM
YpoBeHb yCHEITHOCTH
NMPOrpamMMbl mIKaJje
90-100 % Bricokuii «5»
6689 % [TporpaMMHBIH/TTIOBBIIICHHBIH «4»
50-65 % Heo0xonuMeIii/0a30BbIi 3»
Memnsire 50 % Hwuxe Heobxoamumoro «2»
ba30BbIi1 ypOBEHb NOCTUKEHUH — YpPOBEHb, KOTOPBIM JEMOHCTPUPYET OCBOEHHUE

y4eOHBIX JCHUCTBUI C OOPHOM CHCTEMOM 3HAHUH B paMKax jJuana3oHa (Kpyra) BbIICICHHBIX
3agad. OBnaseHne 0a30BBIM YPOBHEM SIBISIETCSI QOCMAMOYHbIM JUTS IPOAOIDKEHHS 00ydeHUs
Ha CJEIYIOIIEM YpOBHE 00pa30BaHMsl, HO HE 10 MPOo(UILHOMY HampaBlieHuto. JlocTuxkeHHIo
0a30BOT0 YpOBHS COOTBETCTBYET OLIEHKA «YIOBJIECTBOPUTEILHOY (MM OTMETKA «3», OTMETKa
«3a4TCHOY).

[IpeBbimieHre 6a30BOrO ypOBHSI CBUAETEIBCTBYET 00 YCBOCHHH OIIOPHOM CHCTEMBI
3HAHUW Ha YPOBHE OCO3HAHHOI'O MPOM3BOJILHOTO OBJIAJCHUS YUEOHBIMU JEHCTBUSMH, a
TaK)Xe 0 Kpyrosope, mupore (Win u30upareabHOCTH) UHTEPECOB.

[ToHM>KEHHBI ~ YpOBEHb  JIOCTHDKEHUH  CBUICTENBCTBYET 00  OTCYTCTBHH
CUCTEMAaTUYEeCKOM 0a30BOM MOArOTOBKH, O TOM, YTO OOYyYaroIIMMCS HE OCBOECHO JaxXe U
MOJIOBUHBI INITAHUPYEMBIX PE3yIbTAaTOB, KOTOPHIE OCBAUBAET OOJIBIIUHCTBO O0YYAIOIINXCSA, O
TOM, YTO UMEIOTCS 3HAYUTEIbHbIC TPOOEINbl B 3HAHUSX, NAJbHElIIee 00ydyeHrne 3aTpy/JHEHO.
[Ipu 5TOM 00y4UaroImuiics MOKET BBIMOIHATH OTACIbHBIC 3a/IaHNUs TTOBBIIIICHHOT'O YPOBHSI.

OuneHka NUCLMEHHOMH PadoThI onpenenseTcs ¢ yu€Tom e€ 00Iero MaTeMaTu4eckoro
YpPOBHA, OPUTMHAJIBHOCTH, NOCICAOBATCIBHOCTH, JIOTMYHOCTU eé BBIIIOJIHEHHUA, a4 TaKXEC
qrclia OMMOO0K U HEAOYETOB U KadecTBa 0OpMIICHHS pabOTHI.

Ommubka, noeémopawuwiasca B OaHON paboOTe HECKOJIBKO pa3, pacCMaTpUBAETCS Kak
00Ha owudKa.

3a opgpozpaghuueckue owubKku, TOMYINICHHBIC YICHUKAMU, OIICHKA He CHUMNCAECMCA;
00 opdorpaduueckux omuOKax TOBOTUTCS O CBEACHHUS MPENOAaBaTessl PYyCCKOTO s3bIKA.
OpHako ONIMOKW B HAIMCAHUU MAMEMAMUYECKUX MEPMUHOB, YK€ BCTPCUABIIUXCS
IIKOJIbHUKAM KJIacca, TOJKHBI YUUTHIBATHCS KaK Hedouémaol B paboTe.

[Ipy olleHKe TUCHMEHHBIX pPa0OT MO MAaTeMaTUKE pa3IHyaloT Z2pydble owuoKu,
OwUOKU U HedouUémol.

TI'pybvimu cuautaroTcs ONMIMOKH, TOKA3bIBAIOIINE, YTO YYCHHUK HE YCBOWJ BOMPOCHI
M3YYEHHBIX HOBBIX TEM, OTHECEHHBIE CTaHIAApTaMU OCHOBHOIO OOIIEro 0o0pa3oBaHUS K
YHCITy 00s13aTENbHBIX ISl YCBOCHUSI BCEMU YUEHUKAMH.

Tak, HampuMep, K TPYOBIM OTHOCSITCS] OLTMOKHU B BBIYUCIICHUSAX, CBUIETEIHCTBYIOIIUE O
HE3HAHNU Ta6J'II/IHI)I CIIOKCHUA WNIN Ta6J'II/II_[I)I YMHOXCHUSA, CBA3aHHBIC C HC3HAHHUEM
QITOPUTMA MHCHbMEHHOTO CIIOKEHUS W BBIUMTAHUS, YMHOXKEHUS W JICJICHHS Ha OJHO- WU
ABY3HAQYHOC YHUCJIO U T. II., OHII/I6KI/I, CBHUICTCIIBCTBYIOIIME O HE3HAHWKU OCHOBHBIX (1)OpMy.TI,
MpaBWJI W SBHOM HEYMEHHUM WX NPUMEHATh, O HE3HAHWW NPUEMOB pEUICHHS 3a/aad,
AHAJIOTUYHBIX paHCC NU3YYCHHBIM.

IlIpumeuanue. Ecnu rpyOast ommOKa BcTpedaeTcsi B paboTe TOIBKO B OJJHOM CITy4yae U3
HECKOJIbKUX aHAJIOTUYHBIX, TO IIPH OLIEHKE padOThI 3Ta OMIMOKAa MOKET ObITh MPUpPABHEHA K
HEerpyooi.

[IpumepamMu  HecpyObIX OWIUOOK SBISIOTCSA: OIIMOKW, CBS3aHHBIE C HEJOCTATOYHO




18

MOJTHBIM YCBOCHHEM TEKYIIETO Y4eOHOro MaTrepuaia, He BIOJHE TOYHO c(HOpMYyTUPOBAHHBIH
BONPOC MJIM IOSICHEHHWE IMPU pEIIeHUH 3aJayd, HETOYHOCTH MPH  BBINOJIHEHUU
F€OMETPUUYECKUX IOCTPOEHUH M T. M. (IIOTeps KOpPHS WIM COXPAaHEHUE B OTBETE
IIOCTOPOHHET 0 KOpHs; 0TOpackiBaHue 0e3 00BbsICHEHNH OHOT0 U3 HUX U PABHO3HAUHBIE HM).
Heoouémamu  cuurtaroTcs  HEpallMOHAJbHBIE  3allUCH  IPU  BBIYMCICHUSX,
HepalOHaIbHbIe NMPUEMbI BBIYMCICHUN, ITPpeoOpa3oBaHUi M pelleHud 3aaad, HeOpexHoe
BBINOJIHEHUE YEPTEXKEH U CXEM, OT/AEIbHBIC TOIPEIIHOCTH B (POPMYIIMPOBKE MOSCHEHUS UITH
oTBeTa K 3a1ade. K HerouéraM MOKHO OTHECTH U JIpYrMe HEelOCTAaTKU paboThl, BbI3BAHHBIE
HEJOCTATOYHBIM BHHUMAaHUEM Y4YalllUXCs, HAlpPUMEp: HEMOJIHOE COKpaImleHHe Ipo0ei wiu
YJICHOB OTHOIIEHUS; OOpallleHne CMELIaHHbIX YUCE B HEMPABWIBHYIO IpO0b IPU CII0KEHUU
U BBIYMTAHUU; INPOIYCK HAMMEHOBAHUH; IPOIYCK YHUCEI B IPOMEXKYTOYHBIX 3aIUCHX;
NePEeCTaHOBKA LU (P MPH 3alHUCU YUCEIT; OLUMOKH, TOMYIIEHHbIE IIPU MEPENUChIBAHUY U T. II.

Ounenka nMuCbMEHHOW PpadoOThl MO BBHIIOJIHEHUI0 BBIYUCIWTEIbHBIX 3aJaHUHA U
ajredpandecKux nNpeodpa3oBaHui
Buoicoxkuii ypoeenv (oyenka «5») cTaBUTCS 3a OE3YKOPU3HEHHOE BBINOJIHEHUE
MMMCEMEHHOU PaboTHI, T. €. a) €CIIH PEIICHUE BCEX MPUMEPOB BEpHOE; 0) €Ci BCe NEHCTBUS U
nmpeoOpa3oBaHus BBHINOJHEHBl MPaBUIBLHO, 0e3 OmHOOK; BCE 3alMUCH XOJa pEIICHUs
PacTOJIOKEHBI MTOCIICOBATEILHO, & TAKXKE ClIeTaHa MPOBEPKA PEIICHUS B TE€X CIydasx, KOraa
3TO TpedyeTcs.
Ilosvtuenntii yposenuv (ouenka «4») craButTcs 3a pabOTy, KOTOpas BBHINOJIHCHA B
OCHOBHOM TPaBWJIHHO, HO AOIMYIeHa O Ha (Herpyoasi) omunoKa WK JBa-TpU HEA0UETA.
ba3zoevtit yposens (oyenka «3») CTaBUTCS B CIICIYIONIUX CIIydasiX:
a) ecnu B paboTe uMeeTcs oJHa rpydas omudka u He OoJsiee 0JTHOM HerpyOoi OMNOKY;
0) TP HATMYHUU OJHOM rpyOOl OIMOKU M OJJHOTO-/IBYX HEIOYETOB;
B) IpPH OTCYTCTBHH IPyObIX OMIMOOK, HO MPU HAIWYMUHU OT JIBYX JI0 YETHIPEX (HErpyOBbIX)
OIINOOK;
I) TpU HAJUYUU JIBYX HErpyObIX OLIMOKH He Ooiiee TPEX HELOUETOB;
1) TpHU OTCYTCTBUHU OIIMOOK, HO MPU HAIUYUH YETHIPEX U O0Jiee HEJOUETOB;
€) €CIH BEepHO BBIMOIHEHO OoJiee OJOBUHBI 00BEMa BCel paboTHI.
Huskuit ypoeens (ouenka «2») CTaBUTCS, KOTJa YMCIO OMIMOOK MPEBOCXOIUT HOPMY,
MpH KOTOPOW MOXKET OBbITh BBICTABIIEHA MOJOXKHUTENbHAS OIEHKA, WJIM €CIU MPaBUIBHO
BBITIOJTHEHO MEHEE H0J108UHBL BCCH PAOOTHI.
Ilpumeuanue. Ouenka «5» MOXKeT ObITh MOCTaBJI€HA, HECMOTPS Ha HAJIWYHE OHOTO-
JBYX HEIOYETOB, €CIIM YUSHUK JAJI OPUTHHAILHOE PEIICHUE 3aJaHi, CBHJICTEIbCTBYIOIIECE O
€ro XOpoIIeM MaTeMaTHYeCKOM Pa3BUTHUH.

Ouenka NMCbMEHHOM PadoThI M0 PelIeHNI0 TEKCTOBBIX 33124

Bvicokuit ypoeenv (ouenxa «5») CTaBUTCS B TOM Clly4yae, KOrja 3ajaya penieHa
MPaBWJIBHO: XOJ PEIIeHUsl 3aJa4yd BEpPeH, BCe ACUCTBHUS U MPEOOpPa3OBaHUS BBHIMOIHEHBI
BEpHO W paIllMOHAIBHO; B 3a/1aue, periaeMoil ¢ BOMPOCAMH HJIA TOSICHEHUSMH K JIEHCTBHSIM,
JaHbl TOYHBIE U MPaBUIbHBIE (DOPMYITHPOBKYU; B 3a/1a4e, perraeMoi ¢ TOMOIIbIO YpaBHEHUS,
JTaHBI HEOOXOIUMBIE TTOSICHEHHMS; 3alMCH TTPABUIIBHBI, PACTIONOKEHBI TIOCIEI0BATENHHO, JaH
BEpHBII U MCUYEPHBIBAIOIINN OTBET HAa BOIPOCHI 3aJau; c/elaHa MpoBepKa pelieHus (B Tex
Cllydasix, KOrja 3To TpedyeTcs).

Ilosviuennotii yposensv (ouenka «4») CTaBUTCA B TOM Ciy4ae, €CIU IPU NPaBUIBHOM
X0JI€ PEIICHMS 3a]]a4M JIOMYIIeHa OHa HeTpyOast OIMOKa WiIM IBa-TPU HEI0UETA.

bazoeviit yposenv (ouenka «3») CTaBUTCS B TOM cCllydyae, €CIM XOJl PELICHUSA
MIPaBUJIBHBIN, HO:
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a) JIOIyIeHa OfHa rpy0as omrbka u He 6osee OTHON HeTpyOoii;

0) nomymieHa ojHa rpyoas omrbka 1 He OoJiee ABYX HEIOUETOB;

B) JIOMYIICHBI TPU-YEThIPE HETPYOBIC OMUOKH MTPH OTCYTCTBUU HEIOYETOB;

T') JOIMYIIEHO HEe 00Jiee IBYX HErpyObIX OIMTMOOK M TPEX HEAOUYETOB;

1) TIPY OTCYTCTBHH OMIMOOK, HO TIPU HAIMYUH OoJiee TPEX HETOUETOB.

Hus3skuii ypoeenv (ouenka «2») CTaBUTCI B TOM CiIy4ae, KOTJa YHCIO OIIMOOK

MIPEBOCXOIUT HOPMY, IIPU KOTOPO MOKET OBITh BHICTABIICHA ITOJIOXKHUTEIIbHAS OIICHKA.

[Ipumeuanus:

1. Onenka «5» MOXET ObITh ITOCTABJICHA, HECMOTPS HAa HAJIMYUE ONMMCKHU WM HEI04ETa,
€CIIM yYEHUK Jall OPUTHHAIBLHOE pEIICHHEe, CBUACTEIBCTBYIOIMIEE O €ro XOpoIieM
MaTEeMaTHYECKOM Pa3BUTHH.

2. [TonoxwurenpHas orneHKa «3» MOXET OBITh BBICTABIICHA YYCHHUKY, BBITIOJHUBIIEMY
paboTy HE MOJHOCTHIO, €CU OH OE30IIMOO0YHO BBIMOJHUI OoJiee TMOJOBUHBI 00BbEMa Beei
paboTHLI.

OneHka KOMOHMHUPOBAHHBIX MUCHMEHHBIX PadoT

[TucemenHas paboTa Mo MareMaTuKe, MOJyIeXkKallas OLEHUBAHUIO, MOKET COCTOATH U3
3a/1a4 U npuMepoB (KOMOWMHHpOBaHHas pabora). B 3ToM ciiydae mpemojaBareiib CHaudasa
naéT MpeBapUTEIbHYIO OLIEHKY KaXKJI0i 4acTu paboThl, a 3aTeM OOIIYyI0, PYKOBOJCTBYSCH
CIICAYIOIIHAM:

a) ecii 00e yacTu pabOThI OIEHEHBI OJIMHAKOBO, TO 3Ta OIICHKA JIOJDKHA OBITH OOIICH
VTS Bcel paboTHI B 1IEJIOM;

0) ecru OIIEHKM YacTeil pa3HATCS Ha OJUH Oallji, HAmpUMep, AaHbl OLEHKU «5» U «4»
Wi «4» 1 «3» U T. M., TO 32 paboTy B LIEJIOM, KaK MPABUJIO, CTABUTCS HHU3ILIAsA U3 JABYX
OLICHOK, HO MIPH 9TOM YYMUTHIBAETCS 3HAUCHUE KaxI0H U3 YacTeil paboThI;

B) HU3IIAs U3 JIBYX JAHHBIX OIICHOK CTAaBUTCS U B TOM CITy4ae, €CIM OJJHA YacTh PaOOTHI
olleHEeHa OamioM «5», a Apyras — OamwioM «3 », HO B 9TOM cliyyae MpernoiaBaTeilb MOKET
OIICHUTh TaKyI0 paboTy B 1eJIOM 0auioM «4» MpH YCIOBUHU, YTO OLIEHKA «5)» TMOCTABJICHA 32
OCHOBHYIO YacCTh palbOTHI;

') €CJIM OJIHA U3 YacTeH pabOTHI OlleHEHA 0aIoM «5» WK «4», a Apyrast — 0ayuioM «2»
win «1», To 3a BCIO paboOTy B LIEJIOM CTaBUTCS 0ail «2», HO MPEnoaBaTeslb MOXKET OLIEHUTh
BCIO pa0oTy 0aymuioM «3 » MpH yCIOBUH, YTO BBICIIAS U3 JIBYX JJAHHBIX OIICHOK MOCTaBIICHA 3a
OCHOBHYIO YacCTh paOOTHI.

Ilpumeuanue. Ocno6HOI CUNTACTCS Ta YaCTh PabOTHI, KOTOPAsi BKIIFOYAET OOJBIIHNHA 110
00BEMY MM HauboJee BaXXHBIN 10 3HAUEHUIO MaTepHall 10 N3y4aeMbIM TeMaM MPOTrPaMMBI.
OreHKa TEeKyIUX MACBMEHHBIX PaboT

[Ipu oleHKe TMOBCEAHEBHBIX OOy4arommx paboT 1O MareMaTHKe YYUTENb
PYKOBOJCTBYeTCS  YKa3aHHBIMH  HOpPMaMH  OIIGHOK, HO  yYUTBIBa€T  CTEICHb
CaMOCTOSITENTFHOCTH BBIMOTHEHUS PAa0OT y4allMMHUCS, a TaKXkKe TO, HACKOIBKO 3aKperUiéH
BHOBb M3y4aeMblil MaTepHal.

Obyuarouwjue  THCHMEHHBIE  pafompl,  BHIIOJHEHHBIE  YYAlIUMKCS  BIIOJHE
CaMOCTOSITEJTFHO C NMPUMCHCHHEM paHee HM3YYCHHBIX U XOPOWLO0 3aKPEenjaéHHbIX 3HAHUU,
OLICHUBAIOTCSI MAK ce, KaK 1 KOHMpPOoJibHble PAOOTHI.

Oobyuarougue NTUCLMEHHBIC padombl, BHITTOIHEHHBIC BIIOJTHE CAMOCTOSATEIBHO, Ha TOJBKO
YTO U3yYEHHBIC U HEOOCMAamouHo 3aKpeniéHHble TIPaBUIIa, MOTYT OIEHUBATHCS HA OOUH
oann eviuie, YeM KOHTPOJIBbHBIC PabOTHI, HO OIEHKA «5» W B OTOM CJIy4ac BBICTABIISCTCS
TOJILKO 32 0€e3YKOPU3HEHHO BHITIOTHEHHBIE PA0OTHI.
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ITucomennsvle padompl, BHIIOIHEHHBIE B KJAcCE € NPEO0BAPUMENbHBIM PA300poOM VX
M0J1 PYKOBOJICTBOM YUYUTEJIS, OLICHUBAIOTCS HA 0OUH OAI1 HUMHCE, YEM STO MPEAYCMOTPEHO
HOpMaMM OIEHKH KOHTPOJBHBIX NMUChMEHHBIX paboT. Ho 6e3ykopuznenno BbIIOTHEHHAs
paboTa 1 B 3TOM ciy4ae OLeHUBaeTCs 0amiom «5 ».

Kpumepuu owuoox

K rpyObiM ommOkamM OTHOCSATCS OIMMOKHA, KOTOpbIE OOHApPYKUBAIOT HE3HAHUE
y4JamuMucs (Gopmyli, TIpaBWJI, OCHOBHBIX CBOMCTB, TEOPEM M HEYMEHUE HX HPUMEHSTBH;
HE3HAHWE TPUEMOB pELICHHUS 3ajla4y, paccMaTpUBAaeMbIX B Yy4eOHUKaX, a TaKkKe
BBIYUCIIUTENIbHBIC OIMOKHU, €CJIM OHH HE SIBIISTFOTCS] OMTUCKOM;

K HerpyObiM ommbkamM OTHOCSTCS: MOTEps KOPHA WM COXpaHEHHE B OTBETE
MIOCTOPOHHET0 KOpHs; oTOpackiBaHue 06e3 00BbSICHEHNI OJJHOTO M3 HUX U PaBHO3HAUHBIC HM;

K HemoueraM OTHOCATCSA: HEpAlMOHAIBLHOE PELICHHE, OMUCKU, HEJOCTaTOYHOCTb WU
OTCYTCTBHE IOSICHEHUI, 000CHOBAHUI B PELLICHUSIX

JdomamHue nucbMeHHbIE PadOThI OIICHUBAIOTCS TakK K€, KaK KJaccHas paborta
00yuJaroIero Xxapaxkrepa.

Hopmbl 0O1ICHOK MaTeMaTH4YeCKOro JUKTAHTA BBICTABISICTCS C YYETOM YHCIAa BEPHO
PELICHHBIX 3aIaHUMN:

OrneHkr 3a pabOTy BBICTABIISIOTCS C YYETOM 4YHCJA BEPHO BBINMOJHEHHBIX 3aJIaHUI.
[Tepen HayamoOM TUKTaHTa JOBECTH JIO CBEICHUS yUYaIIMXCs HOPMBI OIIEHOK 3a 10 BOIIPOCOB:
10-9 BompocoB - orieHKa «5»

8-7 BOIIPOCOB - OIICHKA «4»
6-5 BOTIIPOCOB - OLIEHKA «3%
Menee 5 BOpOCOB - OIIEHKa «2.

HopMbI oneHok Tecra:
Bricokuil ypoBeHb, OLIEHKA «5»: 4UCII0 BepHBIX 0TBETOB OT 90 1o 100%.
[ToBbIlIEHHBIN YPOBEHB (OLIEHKA «4»): YHCIIO BEPHBIX OTBETOB OT 66 10 89%.
ba3oBelii ypoBeHb (O11eHKa «3»): YMCI0 BEPHBIX 0TBETOB 0T 50 110 65%.
Huzkuit ypoBeHb (olieHKa «2»): 4uCiI0 BEpHbIX 0TBETOB MeHee 50%.

HopMbI 011EHOK YCTHOTO OTBETA:
Buicokuii yposens (o1ieHKa «5») BBICTABISETCA, €CIIU 00yJatOIIUHACS:

® TIOCNEJIOBATENIbHO, YETKO, CBSI3HO, OOOCHOBAaHHO M 0€30IIMOOYHO H3JaraeT y4eOHBIN
Marepuai,

® JaeT OTBET B JIOTHYECKOM TOCIIEIOBATEILHOCTH C WCIOJB30BAaHUEM TMPUHATON
TEPMHUHOJIOTHH;

® T[IOKa3blBA€T MOHUMAHUE CYIIHOCTH pPAacCCMAaTPUBAEMbIX TOHATHM, SBJICHUH U
3aKOHOMEPHOCTEM, TEOPUIA, B3AMMOCBS3EH;

® YyMEeT BBIACIATH TIJIABHOE, CAaMOCTOSTEIBHO TIOJATBEPXIaTh OTBET KOHKPETHBIMHU
npuMepamu, GpakTamu;

® CaMOCTOSITENHHO aHAIM3UPYET U 0000IIAeT TEOPETUUECKUN MaTepHUa;

e CBOOOJHO yCTaHABIMBAET MEXKIPEIMETHbIC (Ha OCHOBE paHee MPHUOOPETEHHBIX 3HAHHI)
Y BHYTPUIPEIMETHBIE CBSI3H;

® YBEPECHHO M 0€30mMO0YHO MPUMEHSET MOJTyYeHHBbIC 3HAHUS B PEIICHUH HOBBIX, paHee
HE
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BCTpEYaBIIUXCS 3a/1a4;

palMoHaNBPHO HCIIOJIb3YEeT HArJISIHBIE TOCOOMs, CIpaBOYHBIC MaTepuajbl, Y4eOHUK,
JOTIOJIHUTENBHYIO JIUTEPATYPY, HEPBOUCTOUHUKH;

MPUMEHSIET YIOPSIOYEHHYI0 CHUCTEMY YCIOBHBIX O0O3HAUEHUU MPHU BEJECHUU 3alHCei,
COIIPOBOYKAAIOIINX OTBET;

UMEeT HeoOXOJWMble HaBBIKM pabOThl C MpuUOOpaMU, YEpTEeKaMU, CXEeMaMH U
rpadukamMu, COMyTCTBYIOIIUMU OTBETY;

JIOMYCKAaeT B OTBETE HEI0UEThI, KOTOPHIE JIETKO UCIPABIISET MO TPEOOBAHUIO YUUTEIIS.

Ilosvtuennutii yposens (OUEHKA «4») BBICTABIISETCS, €CIIU 00yUYaOUHIiCs:

IIOKa3bIBAaET 3HAHNE BCETO N3YUYEHHOI'0 y4eOHOro MaTepHaa;

JaeT B OCHOBHOM IPAaBHJILHBIN OTBET;

y4eOHbI MaTepuan u3jaaraeT B OOOCHOBAaHHOW JIOTMUECKOM IOCIIE0BAaTEIbHOCTU C
IIPUBEJCHUEM KOHKPETHBIX IPUMEPOB, IPU 3TOM JONYCKAET OJHY HErpyoyro omHOKy
Wi He OoJiee IBYX HEIOYETOB B HCIOJIH30BAHWU TEPMHUHOJOTHU YU4E€OHOTO MpPEIMeTa,
KOTOPbIE MOXKET MCIIPABUTH CAMOCTOSITENILHO;

aHATM3UpPyeT U 0000IIaeT TEOPETHUECKUI MaTepuai; COOJII0JIaeT OCHOBHBIC IMpaBHIIA
KYJIBTYpBl YCTHOU peyH;

IIPUMEHSET YHNOPSAAOYEHHYIO CUCTEMY YCJIOBHBIX 0003HAUYE€HUM NpU BeJICHUM 3aIMCeH,
COIIPOBOKAAIOIIUX OTBET;

ba3zoewtii yposens (oyenka «3») BHICTABISETCA, €CIIA 00yJaIOIIUNCS:

JIEMOHCTPHUPYET YCBOCHHE OCHOBHOT'O COJIEpKaHUs y4eOHOTO MaTepuaa, UMeeT
po0ebl, He

MPEMATCTBYIOIINE AaJbHENUIIIEMY YCBOCHHUIO y4eOHOro MaTepuana;

MIPUMEHSIET MTOJIyYE€HHbIE 3HAHUsI IPH OTBETE Ha BOIIPOC, aHAJIN3€E MPEITI0KEHHBIX
CUTYaIHi Mo 00pasiry;

JIOMyCKaeT OMIMOKY B MCIIOJIb30BAaHUH TEPMUHOJIOTMH Y4E€OHOTO MpeIMeTa; MOKa3bIBaeT
HE/I0CTaTOYHYIO C(OPMHUPOBAHHOCTD OT/IEJIbHBIX 3HAHUN M YMEHUH;

BBIBOJIbI U 000011IEHUsI apTyMEHTHUPYET CJ1a0b0, AOMYCKAeT B HUX OIINOKU; 3aTPyAHSIETCS
MpU aHaIKM3e U 0000IIeHNH Y4eOHOr0 MaTepurara;

JIaeT HEIOJIHBIE OTBETHI HA BOIPOCH! YUUTENS WIM BOCIIPOM3BOJUT COACPKAHNUE PaHEe
MIPOYUTAHHOTO Y4€OHOT 0 TeKCTa, c1abo CBA3aHHOTO € 33JaHHBIM BOIIPOCOM; HCHOJIb3YET
HEYTIOPSIIOYEHHYIO CUCTEMY YCJIOBHBIX 0003HAUEHUH MPU BEACHUHU 3aIHCEH,
COIIPOBOXAAIOIINX OTBET.

Hu3skuii yposens (oyenxa «2») BHICTABISIETCS, €CITH 00YJArOIIUIACS:

HE PacKpbUI OCHOBHOE COJIEpXKaHWe y4eOHOro Marepuaina B MpeesiaX IOCTaBICHHBIX
BOIIPOCOB;

HC YMCCT NPUMCHATH UMCIOIMIUECA 3HAHHA K PCIICHHUIO KOHKPCTHBIX BOIIPOCOB U 3aaa4
o o0pasiy;

JIOMYCKaeT B OTBETE OoJiee BYX TPYOBIX OMIMOOK, KOTOPhIE HE MOXKET UCIPABHUTDH JaxKe
MIPY TIOMOIIM yYAIIUXCS ¥ YIUTETIS.

Y4autenb MOXET ITOBBICUTH OTMCTKY 3a Opur WHAJIbHBIM OTBET Ha BOIIPOC WA
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OPHUI'MHAJIbHOC PCHICHUC 3aaa4u, KOTOPBLIC CBHUACTCIILCTBYIOT O BBICOKOM MAaTCMAaTUYCCKOM
Pa3BUTHHU Y4YalICrocs, 3a pCIICHUC 0oJsiee CIOKHOU 3aJa4d HJIKM OTBCT Ha 0osiee CI0KHBIN
BOIIPOC, NPCIIOKCHHBIC YHallICMYCs JOIMOJHUTECIILHO IMOCJIC BBIITOJHCHUA UM SaﬂaHHﬁ.
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