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INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOTO Kypca «['eomeTrpus» 0a30BOro YpOBHS st
obyuarommuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DenepaabHOro
roCyIapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAApTa CPEAHEro O0IIero oopa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MNPEABIBIIEMBIX K
MaTeMaTHYeCKOMYy OOpa30BaHHMIO, U TPaJWLUNA POCCUHUCKOTO 00pa30BaHUA.
Peanuzamus mporpamMmbl ob6ecrieunBaeT OBIAJCHUE KITIOUYEBBIMUA KOMITETCHIIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CAMOPAa3BUTHS M HENPEPHIBHOTO 0Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOIO U TO3HABATEIBHOTO pPA3BUTHUSA
JUYHOCTH 00YyJaroONuXCsl.

HEJIN N3YYEHUS YYEBHOI'O KYPCA

Baxxnocth ydeOHOro Kypca TeOMETpUHM Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHHMs OOYCIIOBJICHA MPAKTUYECKOW 3HAUYMMOCTBHIO METANpeAMETHBIX H
NPEIMETHBIX PE3yJbTAaTOB OOyUEHHS T€OMETPHH B HAIPABJICHUW JTUYHOCTHOTO
pa3BuUTHS OOydaromuxcs, (GopMHUpPOBaHUS (YHKIIMOHATHLHON MaTeMaTHYEeCKOU
IPaMOTHOCTH, U3YYCHHS APYTUX YUSOHBIX JUCHMILINH. Pa3BuTHE y 00ydaronmxcs
NPABWJIBHBIX TPEJCTABICHUA O CYIIHOCTH M TMPOWCXOXKICHUH TeOMETPUYCCKHIX
abCcTpakiuii, COOTHOIICHUH pPEaTbHOTO0 W WACATBLHOTO, XapakTepe OTPaKEHUs
MaTeMaTHYeCKONH HAayKOH SBJICHMH M TMPOILECCOB pEaThbHOTO MHpa, MECTe
TCOMETPHH B CHCTEME HayK U POJIM MAaTEMaTHYECKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CITOCOOCTBYET (DOPMUPOBAHHIO HAYTYHOTO MUPOBO33PEHUS
yyalmxcs, a TakKe KauyeCTB MBIIIJICHHsS, HEOOXOAMMBIX [JIs aJanTaldd B
COBPEMEHHOM OO0IIIeCTBE.

['eomeTpus siBisieTcss OAHUM W3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
obmero oOpa3oBaHMs, TaKk Kak O0OECIeUYMBAaeT BO3MOXKHOCTh H3YyUCHHs Kak
JUCIMIUINH €CTECTBEHHO-HAYYHON HAIPABICHHOCTH, TaK M TYMaHUTAPHOM.

Jlormdeckoe MbINUICHHE, (HOpMHpPyeMOe TpH H3YYCHHH OOYYarOIIHMHUCS
MOHSTUIHBIX OCHOB T€OMETPHUH U MTOCTPOCHHUH [ETTOYKH JIOTUIECKUX YTBEPIKIACHHIA
B XOJ€ pCIICHUS TeOMETPUYECCKUX 3ajad, YMEHHE BBIIBUTATh W OIPOBEPrarh
TUTIOTE3bI HETMOCPEACTBEHHO HCIOIB3YIOTCS TPH PEIICHUU 3a7ad €CTECTBEHHO-
HAy4YHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (DHU3HUKH.

YMeHue OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYMIECTBEHHYIO POJb BO
BCEX O0OJACTSAX ACSITENbHOCTH 4YeloBeka. OpHeHTalMs 4ellOBEeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHs, (opma
OTPaXXEHUs OKPYKAIOIIETO MHUpPA, YCIOBHE YCIEIIHOTO IMO3HAHWS W aKTUBHOTO
npeoOpazoBanus  jAeicTBUTENbHOCTH.  OmepupoBaHWe  MPOCTPAHCTBEHHBIMU



oOpa3zaMu OOBEIUHSET pa3Hble BHIbl y4eOHOW W TPYIOBOM JESATEIBHOCTH,
SBIISICTCSI OJHUM K3 MPO(PECCHOHAILHO BAXKHBIX KAauyeCTB, MO3TOMY aKTyallbHA
3amaya (opmMupoBaHHS y OOyYarONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUIHOCTH O0Opa3HOrO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOW AEITEIHHOCTH IO MHOTHM HAIPABICHUSIM.

Llenb ocBoeHus mporpaMmbl yueOHOTo Kypca «['eomeTpus» Ha 06a3zoBOM
ypoBHE o0OyueHusi — 0OmeoOpa3oBaTebHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOyyaromuxcst ~ uepe3  obOecriedyeHne  BO3MOXKHOCTH  NPUOOpPETEHHs U
UCTIOJIb30BAHUSI CHCTEMAaTHMYECKMX TE€OMETPHUYECKUX 3HAaHUH U JeWCTBUH,
cneuu(UYHBIX TEOMETPHUH, BO3MOXKHOCTH YCIEITHOTO MPOJIOJKEHUsT 00pa30BaHUs
0 CHEIMATBHOCTSIM, HE CBSI3aHHBIM C TIPUKJIAJHBIM UCTIOJIh30BAHUEM T€OMETPHH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE MpelHA3HayeHa is
00y4aromuxcsi CpeiHel MIKOJbI, HEe MCIBITHIBABIIMX 3HAUYNUTENIBHBIX 3aTpPyIHEHHIA
Ha ypOBHE OCHOBHOTO o0Imiero obpa3zoBanusa. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MATEMaTHYECKHUE YMEHHS, CBSI3aHHbBIC
co cnenu(puKOd TEeOMETpUU M HEOOXOAUMBIE IS KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXKHOCTh M3YyUHUTh T€OMETpHIo Oosee
riny0oKo, ecnyd B JajbHEWIIeM BO3HUKHET HEOOXOAMMOCTh B T'€OMETPHYECKUX
3HaHUSAX B MPOPECCUOHATLHON AEATEIbHOCTH.

JlocTmkeHre LeAr OCBOCHHUS MPOrpaMMbl OOECIEUMBACTCS PELICHHEM
COOTBETCTBYIOIIMX 3aday. [IpHOpUTETHBIMH 3aJadyaMH  OCBOEHHUS Kypca
«I"'eometpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e hopMUpOBaHUE MPEACTABICHUS O TEOMETPUN KaK YaCTH MUPOBOM KyJIbTYPbI

¥ OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOLIM MUPOM;

» popMupoBaHUE MPEACTABICHUS O MHOTOTPAHHUKAX W TEJax BPAIllEHUS KaK
0 BOXHEUIIMX MAaTEMAaTUYECKHX MOJEISAX, MO3BOJIIONUX OIUCHIBATh U
U3y4yaTh pa3HbIe SBJICHUS OKPY’KAIOLIETO MUPA;

e hopMupOBaHUE YMEHHsI pAacO3HABATh HAa YEPTEkax, MOAETSAX U B PEalbHOM
MHUpE MHOTOTPaHHHUKH U TeJla BPAIICHUS;

* OBJIQJICHUE METOJAaMM pEIEHUs 33Jad Ha MOCTPOCHHUS Ha H300paKeHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e opMUpOBaHME yMEHHS ONEPUPOBATH OCHOBHBIMH  IOHATHUSAMH O
MHOT'OT'paHHHMKaX U TeJax BPAICHUs U UX OCHOBHBIMU CBOWCTBaMU;

* OBJIQ/ICHUE AJITOPUTMAMHU PELICHHUs] OCHOBHBIX TUIIOB 3a/1a4; (popMHUpOBaHHE
YMEHHsI TPOBOJUTH HECTOXKHBIE JOKa3aTeNIbHBIE PACCYXACHHUS B XOJE
pelIeHUs] CTePeOMEeTPUYECKHX 3a7ad W 3aJad € [PaKTHYECKUM
COJIepKaHUEM;



* Pa3BUTHE UHTEUIEKTYaJIbHBIX U TBOPYECKHUX CIOCOOHOCTEH 0Oydarommxcs,
NIO3HABATEJIbHON aKTUBHOCTH, MUCCIIEIOBATEIbCKUX YMEHUI, KPUTHYHOCTH
MBIILJIEHUS;

» popmMupoBaHuEe (QYHKIMOHAIBHON T'PAMOTHOCTH, PEJIEBAHTHOM IE€OMETPHM:
YMEHHE PACIIO3HABATH MPOSIBICHUSI T€OMETPUUECKUX MOHITHM, OOBEKTOB
Y 3aKOHOMEPHOCTEN B PEaIbHBIX KU3HEHHBIX CUTYalUUsIX W IPU U3YYEHUU
Ipyrux  y4eOHbIX  TPEIMETOB,  NPOSBICHHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMYIHpPOBaTh UX Ha A3BIKE T€OMETPUH U CO3AaBaTh
Ir€OMETPUYECKHE MOJEIM, INPHUMEHATh OCBOCHHBIM T€OMETPUYECKUI
anmapar g pelleHus [PAKTUKO-OPUEHTUPOBAHHBIX  3a7ad,
UHTEPHPETUPOBATH U OLICHUBATh NOJYYEHHbBIE PE3YJILTATHI.

OTIUYUTENbHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSI BKJIIIOYEHHE B KypC
CTEPEOMETPUM B Hayaje €ro M3y4eHMs 3aJad, pelacMbplX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeAeIEHHBIM 00pa3oM opraHu3oBaHHas padoTa Ha
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHWE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JaJbHEUIIEMY U3YYEHUIO NPEIMETA.

[Tpennourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METO/Y OOY4YEHMsI, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BuTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yYallUXCsl B Kypce CTEPEOMETPUM NPOBOAMTCS 3a CUET pEIIEHUs 3aJad Ha
CO3JaHHE  MPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEpUPOBAHME
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3za MPOBOAMTCS C ONOpPOM Ha
HarjasgHOCTh, a ONEepUpoBaHHE OOpa3oM — B YCIOBUSAX OTBJICYEHMS] OT
HaIJITHOCTH, MBICIIEHHOTO U3BMEHEHUS €r0 UCXOHOTO COJEP KAHMS.

OcHOBHBIE cofepKaTelibHble TUHUU Kypca «I'eomerpun» B 10-11 kmaccax:
«MHororpanHukn», «IIpsiMble U TUIOCKOCTH B MPOCTPAHCTBE», «Tena BpalleHus»,
«BekTopsl U KOOPAUHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JIOTHUECKUX YMEHUMN
pacnpenensercs HE TOJbKO IO COJAEP)KATENbHbIM JIMHUSM, HO W IO ToJaM
00y4eHusI Ha YPOBHE CPEIHETO 00IIeTo 00pa3oBaHus.

Conepxanne 00pa30oBaHUSl, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil nporpaMmbl, pacHpeneia€HHbIM 10 TrojaM OoOydeHHs,
CTPYKTypUpPOBaHO TakuM o00Opa3oMm, 4TOObl OBJAJACHHE T'€OMETPUUYECKUMHU
NOHATUSIMU U HaBBIKAMHU OCYLIECTBIISJIOCH IMOCIEA0BATENBHO U MOCTYIATEIbHO, C
COOJII0ZICHHEM MPUHLIUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYATIHUCH B
OOLIYI0O CUCTEMY T'€OMETPUYECKUX IPEACTABICHUN OOYyYaroIMXCs, paciiupsis U
yriayousist e€, oOpa3ysi IpOUYHblE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE



Ha u3yuenue reometpun otBoauTtcs 2 yaca B Heaento B 10 kinacce u 1 vac B
Heneno B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KUIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS ~ cTepeoMeTpuu. Touka, ImpsiMas, IUIOCKOCT,
npoctpaHcTBo. IloHsATHE 00 aKCMOMaTH4YECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHOe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulesibHble W CKpeluBaromuecs npsmele. llapamiensHOCTs NpsAMBIX H
IUIOCKOCTE B IPOCTPAHCTBE: IMapajUICNIbHbIE IPsAMBIE B  IPOCTPAHCTBE;
NapaJLIENbHOCTh TPEX MPSMBIX; MAPALIEIBHOCTh NPSIMONW MU INIOCKOCTH. YTIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXIy IpPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljieiIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKocTel. I[lpocteiiimne mpocTpaHCTBEHHbIE (QUIYyphl Ha
IUIOCKOCTH: TETpa’Ip, KyO, Mapajjiesieumea; IoCTPOEHUE CEUEHUIA.

[lepnenaAuKyISPHOCTD IPSIMOM U IJIOCKOCTH: MEPIIEHINUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, NPSMBIE NapPAUICIBHBIE M TEPNEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, TeopemMa O MpsSMOU
NEPIEHANKYJIIPHON IUIOCKOCTH. YTJBI B IPOCTPAHCTBE: YrOJ MEXAY INPAMON U
IUIOCKOCTBIO;  JBYIPaHHBIA  yroJI, JIMHEWHBIA YroJl JABYIPaHHOIO  yIJia.
[lepnenAUKyIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUAE
OT mpsAMOM 70  IUIOCKOCTH,  MpoeKmuss  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IIJIOCKOCTEW:  NPU3HAK  IEPIEHIUKYJSIPHOCTH — ABYX
IUIOCKOCTEN. TeopeMa o TPEX NMEPHEHAUKYIISIPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MbI; IpsMasi U HaKJIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAS IIOBEPXHOCTh IPU3MBI. [Tapamtenenunen, IIPSIMOYTOJIBHBIN
napajuielienunes U ero cpoucrsa. Ilupamupa: n-yronpHas nupamMuaa, I'paHd U
OCHOBaHUE MUPaMUIbI; OOKOBAs M MOJIHAsI TOBEPXHOCTH MUPAMUbL; IPABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOI'PAaHHMKH: IOHSATUE MPABWIBHOIO MHOIOTPAaHHUKA; NPABHUIIbHAS NPU3Ma U
IIpaBUIbHAs IUpaMUAA; NPABWIbHAS TPEYrojbHAs INHpaMUJa W IPABUIBHBINA
TeTpasap; KyO. IlpeacraBieHue o mpaBUIIBHBIX MHOTOIPAHHUKAX: OKTa’Jp,
nozeka’ap u ukocasap. CeueHus Npu3Mbl U TUPaAMHUIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSAMOIA,
IUIOCKOCTH.  JJEMEHThl CUMMETPUM B NHUPAMMAAX, Mapajuiejenunenax,
IIPaBUJIbHBIX MHOTOI'PAHHHKAX.



Brruucienne »SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, MMAroOHAIM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM TMOBEPXHOCTH MPSIMON IPU3MBI,
IJIOMAh OCHOBAaHMA, TeopeMa O OOKOBOW TIMOBEPXHOCTH MIPSIMOM TMPHU3MBIL.
[Inomans OOKOBOM TMMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHON MUPaMUIBI,
TeopeMa O IUIomanu ycedéHHoM mupamuabl. [lonstue 006 00bEMe. OOBEM
MAPAMU/JIbI, TPU3MBL.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KJIACC

Tesa Bpalmenus

HummHapuyeckas MIOBEPXHOCTb, oOpasyromue HWIAHAPUIECKON
MOBEPXHOCTH, OCh IWIMHJIPUYECKON TMOBepxHOCTU. [lunmwHnmp: ocHoOBaHus u
OOKOBasi TMOBEPXHOCTh, OOpa3yroIiass W OCh, IUIONIAAh OOKOBOW W TOJHON
MOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yrominue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOM MOBEepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yrommas
U OCh;, IUIOMAAhr OOKOBOWM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3ylollie U BbICOTA; OCHOBAaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAJb MOBEPXHOCTU C]EpHI.
B3aunMHoe pacnonoxenue chepbl U MIOCKOCTH; KacaTelbHas TNIOCKOCTh K cepe;
TI0MAAhL ChEpHI.

N300paxenue Tea BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanum Ten BpalleHHuss UM MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
onucaHHbIM oOkoJI0 cdephl; chepa, BOMcaHHAsT B MHOTOIPAHHHUK, WJIM TEJO
BpalllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
MPSMOYTOJILHOTO Tapayiesnenunena M ciaeAcTBus u3 He€. OO0bEM muiIuHIpa,
KoHyca. O0BEM 11apa u IIomaab chepsl.

[TonoGubeie Tena B mnpocTtpancTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

Ceuenus mwmHApa (TMApaIETbHO W TEPHEHANKYISIPHO OCH), CEUYCHHS
KOHyca (mapajuieIbHO€ OCHOBAHHUIO M MPOXOJSIEe 4Yepe3 BEpIIMHY), CEeYeHUs
niapa.

BeKTOpbI M KOOPAMHATHI B POCTPAHCTBE

Bexrop Ha miiockoctu u B mpocTpancTBe. CI0KEHNE U BRIYUTAHNE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uCio. PasmokeHne BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemienwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBwil JACHCTBUU C BekTopamu. I[IpsiMmoyrosibHas cucrema



KoopauHaTt B mnpoctpadHcTBe. Koopamnatel BekTopa. IIpocreimme 3amaun B
KOOpJMHATax. YTroa Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsMbIMHU U INIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJI IIPU PELICHNN T'€OMETPUYECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yueOHOTO TMpeameTa
«MareMaTuka» XapaKTEepU3YIOTC:

I'pa:xknanckoe BocnmuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3ULIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJi€Ha POCCHICKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS DPA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
npolenyp TpaxkJAaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI M IP.), YMEHUEM
B3aMMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIHUSIMY ¥ HA3HAYCHUEM.

IIarpuornyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIIOMY Y HAaCTOSIIIEMY POCCUHCKOM MAaT€MAaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKONM MaTEMAaTHUYECKOM IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHMH B APYTHX HayKax, TEXHOJOTHUsSX, chepax

SKOHOMHKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH poccHiicKOTO HapoJa;

c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JTHYECKOrO  IOBEIEHUS,
CBSI3aHHOT'O C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U JIESITETbHOCTBIO
y4€HOT0; OCO3HAHUEM JTMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIIETO.

JcTeTHYeCKOe BOCITUTAHME:

ACTETUYECKUM OTHOLICHHUEM K MHUpPY, BKJIIOUAs ACTETHUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peneHun, pacCyXIeHUN;
BOCHPUMMYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTAM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nveckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTUYeCKUEe 3HaHHUS B
HWHTEpecax 3J0poBOro u 6€30macHoro oopasa >KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHWE, COATAHCHUPOBAHHBIN PEXUM 3aHATHA U

OT/BIXaA, peryispHas buznueckas AKTUBHOCTB); buznyeckoro
COBEpLIECHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHON
NEATEIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TIPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbIC IIAHBI;



TOTOBHOCTBIO H  CIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO W
caM000pa30BaHNI0 Ha MPOTSKCHUHM BCEH JKU3HW, TOTOBHOCTBIO K aKTUBHOMY
YUYaCTHUIO B PEIICHUU MPAKTHYECKUX 3a/1a4 MATEMAaTHISCKOW HAITPABICHHOCTH.

IKOJIOrH4ecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO JKOJIOTHUECKOW KYJIbTYPbl, MOHUMAHUEM BIIUSHUS
COIMATTbHO-9KOHOMHYECKUX TPOIECCOB Ha COCTOSIHHE MPUPOTHOW M CONMATBHON
CpeIbl, OCO3HAHHUEM TJIO0ATBLHOTO  XapakTepa JKOJOTHYCCKUX  MpoOJieM;
OpHCHTAIIMCH Ha MPUMEHEHHE MATEMAaTUYCCKUX 3HAHUHM JUIsS pelICHUs 3a1a4 B
00yacTH OKpY)KaloLIeH Ccpeipl, IUIAHUPOBAHHUS TIOCTYIIKOB M OLEHKH HUX
BO3MOYKHBIX MTOCJIEJACTBUH JIJIsl OKPYKAFOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKH W  OONICCTBEHHOW MPAKTHKH, I[OHHMMaHUEM
MaTeMAaTHYeCKON HayKu Kak c(epbl 4YelOBEYECKOH JeATEIbHOCTH, JTaloB ¢
pa3BUTUS W 3HAYMMOCTH JUJIS Pa3BUTHS I[MBHWJIM3AIWW, OBJIAJICHUEM S3bIKOM
MaTEeMaTHKd M MaTeMAaTHYeCKOW KyJIbTYpOW KaK CpEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh NPOEKTHYI0 M HCCIIEI0BATEILCKYIO JICSITEILHOCTD
WHIMBUYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJbTaThbl OCBOCHHUS IPOTrpaMMbl Y4eOHOTO Ipeamera
«Maremaruka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusMuU, YHUBEPCANbHbIMU PeSYNAMUBHIMU OCUCMBUIMU.

1) Vuusepcanvnvie  noznasamenvHvle  Oelicmesus, obecneyusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NpoYeccos odyyaowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYXHCAlowe2o0  Mupa,  NnpumMeHeHue  JI0SUYeCKUX,
UCCIe008amMeNbCKUX Onepayull, ymeHut pabomams ¢ ungopmayueti).

Ba3oBble Jjornyeckue A1eiicTBUA:

* BBISIBJIATh U XAPAKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKA MaTEMAaTHYECKUX
00BEKTOB, TOHATHIA, OTHOIICHUNW MEXIy MOHITHAMU; (HOPMYyIUpPOBATH
ONpE/CNICHUs]  TMOHSATUM; yCTAaHABIMBATh CYIIECTBEHHBIA  MPU3HAK
KJaccuduKalu, OCHOBAaHUs JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJAMMOTO aHaJIN3a;

e BOCIIPUHUMATh,  (opMynupoBaTh W  MpPeoOpa3oBbIBaTh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPULIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCJIOBHBIE;

* BLISIBJIATD MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3H u
npoTUBOpeursi B (pakTaxX, JaHHBIX, HAOJIOJCHHUSAX U YTBEPKIACHUSAX;



npemjiaraTb ~ KpUTEpUM U1 BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH M
IIPOTUBOPEYNH;

e I€JIaTh BBIBOJBI C HCIOJb30BAHWEM 3aKOHOB JIOTWKH, IEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKJIFOUEHUH 10 aHAJIOTHH;

* IPOBOJIUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTE€MAaTUYECKUX
YTBEPKIAEHUN (MPsSIMBIE U OT NMPOTUBHOIO), BBICTPAaUBATh apTyMEHTALMIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJICHUS U BBIBOJIBI;

e BBIOMpaTh crnoco0 pelieHus y4dyeOHOM 3anayu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh HauboJIee MOAXOJAUMI ¢ Yy4ETOM
CaMOCTOSITEJIbHO BbIICJIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBaTeIbCKUE 1eHCTBUA:

* ICIIOJIb30BATh BOIPOCHI KaK HCCIEIOBATEIbCKUNA WHCTPYMEHT MO3HAHMS;
dbopMyaMpoBaTh BONPOCHI, (UKCUPYIOIIME MPOTUBOpEUUe, MpodIeMy,
yCTaHaBIMBaTh HCKOMO€ U  JaHHOe, (OpMUPOBATh  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3UIUIO, MHEHUE;

* IPOBOJIMTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIETOBAHUE
M0 YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTU4YeCKOro OObEKTa, SIBJICHUS,
Ipoliecca, BBISIBIICHUIO 3aBUCUMOCTEH MEXAy OOBEKTaMH, SIBICHUSIMH,
IIPOLIECCAMU;

* CAMOCTOSITEIFHO (hOPMYITHPOBATH OOOOIIECHUS U BBIBOJBLI 10 pe3yjIbTaTam
MPOBENEHHOTO HAOIIO/IEHUS, UCCIEIOBaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYeHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IIECHU;

* IPOTHO3UPOBATH BO3MOKHOE PA3BUTHE IIPOLECCA, A TAaKKE BBIJIBUTATh
IPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanmeii:

* BBISIBJISITH AeUIUTH MH(GOPMAIIUK, TaHHBIX, HEOOXOIMMBIX JJIsi OTBETA Ha
BOIIPOC U JIJIs PELLICHUS 3a]1a4U;

* BBIOMPATh WH(HOPMALIMIO U3 UICTOYHUKOB Pa3INYHBIX TUIIOB, aHAJIM3UPOBATh,
CHUCTEMAaTU3UPOBAaTh M HMHTEPIPETUPOBATh HHOOPMALUIO PA3TUUYHBIX
BUJIOB U (DOpM IpeaCTaBICHUS;

* CTPYKTYpUpPOBaTh MH(POPMALIMIO, MIPEACTABIATh €€ B Pa3iIUYHbIX (opmax,
WTIOCTPUPOBATH I'paprueck;

* OLICHUBATD HaAEXHOCTD uHbOopMaIuu o CaMOCTOSTEJIbHO
c(hOpMyIUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie KOMMYHUKAMUEHble  Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



* BOCIIPUHUMATh U (POPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBHSIMHU
U TEIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBHIPAXKAaTh CBOIO TOYKY
3peHUs B YCTHBIX U MHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIY
pelIeHUs 3a/1a4¥, KOMMEHTHUPOBATh TIOJTYyUYEHHBINA PEe3yIbTaT;

*B X0/I¢ 0OCYXJICHHUS 3a/1aBaTh BOIMPOCHI IO CYIIECTBY O0OCYKIAE€MOW TEMHI,
POOJIEMBI, perIaeMoi 3a/1a4uu, BEICKAa3bIBaTh UJCH, HAIICJICHHBIC HAa TIOMCK
pEIIeHNs; COMOCTaBISATh CBOUM CYXKICHUS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JHAlIorTa, OOHAPYKXUBATh Pa3IMdle W CXOJCTBO TO3WIIMIA;, B
KOPPEKTHOH Popme PopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS;

e IPE/ICTABIISATh PE3YJIbTATHI PEIICHUS 3a/1a4M, IKCIIEPUMEHTA, NCCIIeIOBaHUS,
MPOEKTA; CaMOCTOSATEIHLHO BBIOMpATh (OpMAT BBHICTYIUICHUS C Y4ETOM
3a]a4 MPe3eHTAIN U OCOOCHHOCTEH ayUTOPHH.

CoTpyaHu4ecTBo:

* IOHUMAaTh M HCIIOJIH30BATh MPEUMYIIECTBA KOMAHJIHON M MHIWBHUIYaJTEHON
paboThl TIpU pernieHUr y4eOHBIX 3a/lady; MPUHAMATH I1€h COBMECTHOMN
NEeSATeTbHOCTH, IUIAHUPOBaTh  OPTaHU3AIMIO COBMECTHOM  pabOThI,
pacnpenensaTe BHUABI pabOT, JOTOBAPUBATHCA, OOCYXKIaTh MPOIECC U
pe3ynbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKHUX JTFO/ICH;

* y4aCTBOBaTh B IPYIIOBBIX Gopmax padoThl (00Cy)aeHusi, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbI» W WHBIE); BBIMOJHATH CBOIO YacTh pPabOTHl M
KOOPJIMHUPOBATh CBOM JIEUCTBHSI C JPYTUMH WIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETrO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

3) Yhueepcanvnuvie  pecynamuenvie Oeticmaus, obecneyusarom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanmus:

* COCTaBJISTH IIJIaH, aJITOPUTM PELIEHUS 3a7a4uu, BBIOUPATh CIOCOO pEeIIeHUs ¢
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELIEHHUI C Y4ETOM HOBOM
uHbOopMaIuu.

CaMOKOHTPOJIb:

*BIAJICTh HABBIKAMHM TIO3HABATENbHOM  pedrekcun Kak  OCO3HAHMSA
COBEPILAEMBIX JEUCTBUI W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB;
BJaJE€Th CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTpOJII Ipouecca U
pe3yJibTaTa peluieH!sl MaTeMaTUYeCKON 3a/1auH;

* IPEJBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIUIEHUU 3aJa4H,
BHOCHTb KOPPEKTUBBI B JEIATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB,
JAHHBIX, HAWJEHHBIX OIIMOOK, BBIBIEHHBIX TPYAHOCTEH;



* OLICHMBATh COOTBETCTBHE pe3yJbTaTa LEId M YCIOBUSAM, OOBSICHSTH
IIPUYUHBI TOCTHKECHUS WIM HENOCTH)KEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HAXOAWTh OIIHUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUM M CJIEJACTBHUS W3 HUX IPU PEIICHUH
Tr€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPATIETBHOCTh U NEPIEHIUKYISPHOCTD MPSIMbIX
U TNIOCKOCTEM.

KnaccupunurpoBats B3aMMHOE PACMOJIOKEHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JIBYI'PAHHBIM Yroyi, TpaHU JBYTPAHHOIO YIJIa,
pebpo ABYTrpaHHOTO yria; JUHEHHBIM YroJl IBYTPAHHOTO YIJIa; rpajycHas mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOIPAHHUK, BBIMYKJIBIA U HEBBIMYKJIBIHI
MHOT'OTPaHHHUK, JIEMEHThI MHOTOIpaHHUKA, PaBUILHBIA MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TIUpamMuja; MpU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeHe 1, KyO).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOHMpAs OCHOBaHUS TUISL
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOTOTPAHHUKH; PSMbIC U HAKJIOHHBIE TIPU3MBbI, TTapaslICIICTTUIICIbI).

OnepupoBaTh MOHIATUSIMU: CEKYyIIasi JIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBSICHATH TPUHIIUIIBI TOCTPOSHUS CEUECHUH, UCTIONB3YS METOJ CIISIOB.

CTpouTh CE€UEHHMS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBITOJHATH
(BBIHOCHBIEC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BHI
CBEpXYy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Win
aIropuT™MaM, NPUMEHSASI HU3BECTHbIC AHAIUTUYECKUE METOAbl NpPU PEIICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TIPSAMONM, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMUCS TPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Win
aIropuT™MaM, NPUMEHSASI HU3BECTHbIC AHAIUTUYECKUE METOAbl NpPU PEIICHUU
CTAHJAPTHBIX MaTeMaTHYECKMX 3aJad Ha BBIYUCICHHUE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXKIYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Brraucasate 00bEMBI U TIOMAIU TTOBEPXHOCTEH MHOTOTPAHHUKOB (ITPU3MA,
nupaMuja) € TpUMEHEHHEM (QOpMyJ; BBIUUCIATH COOTHOIIEHUS MEXKIY
IUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETPUS B NPOCTPAHCTBE; LEHTP, OCh H
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO HAa YepTeKax U
PUCYHKaX.

[IpumensaTe reoMerpuueckue (akThl ISl PEUICHHUS] CTEPEOMETPUUYECKUX
3a7a4, IPEANOJIAraloINX HECKOJIBKO 1IaroB PELICHHUS, €CJIA YCIOBUS NPUMEHEHUS
3aJjaHbl B IBHOH (opMme.

[IppuMeHATs MpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOaMTH NpUMEpPbl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
JKWA3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHMS HA IPAKTUKE: AaHAJIUM3UPOBATH pPEAJbHBIC
CUTyallUM W IPUMEHATh W3YUYCHHBIC IIOHATHS B INPOLIECCE IMOMCKA PELICHUs
MaTEeMaTUYeCK CQOPMYJIMPOBAHHOM MPOOJIEMBbI, MOJIECIUPOBATH peabHbIC
CUTyallUh Ha $3bIKE TIE€OMETPUH, MCCIEAOBaTh MOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, amnmnapara aireopsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXO0KICHUEM I€OMETPUUYECKUX BEJIMYNH.

11 KUIACC

OnepupoBaTh MOHATHUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 00pa3yolue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yroline KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKasi MOBEPXHOCTb.

PacmoznaBats Tema Bpamenus (IUIMHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJ BpPAILICHUSI.

KrnaccugunupoBaTs B3auMHOE pacroyiokeHue chepsl 1 MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTAa, BBICOTA
CErMEHTA; IIAPOBOW CJOW, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIOS;
1apOBOU CEKTOP.

Bbruncnsate  00bEMBI M IUIOIIAAM  TOBEPXHOCTEH Tel  BpalICHHS,
reOMETPHUECKUX TeJ C MPUMEHEHNUEM (POPMYIL.

OnepupoBaTh TOHATHSMH: MHOTOIPDAaHHHMK, BIIMCAaHHBIM B cdepy W
ONMMCaHHBIN OKoJIO cdeprl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUMCIATE COOTHOIICHUSI MEXIY TUIOMIAJSAMH MOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TEJI.



N300paxaTh u3ydaemble (QUIypbl OT PYKM U C NPUMEHEHHEM MPOCTHIX
YepPTEKHBIX NHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
¢uryp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTb CEUEHUS TEJl BPALLECHUS.

W3Bnekatb, HWHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO HAa YEepTEeKax U
pUCYHKaX.

OnepupoBarth NMOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONMHATE [EHCTBHUSL CIOKEHHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIO, OOBSICHAThH, KAKUMU CBOMCTBAMU OHH 00JIaJjatoT.

[IprMeHATH MPAaBUIIO NTapasuIeIICIUIEAA.

OnepupoBaTh NOHATHAMU: I€KAPTOBBI KOOPJIAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YTOJd MEXAY
BEKTOpPaMH, CKAJIPHOE IIPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxomuTh cymMmMy BEKTOPOB M MPOU3BEIECHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpPAMH, CKaJsIpHOE IIPOU3BEIAECHUE, PACKIAABIBATh BEKTOp MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JEKAPTOBOW CHCTEME KOOPAMHAT.

[TIpumensTe TeomeTpuyeckue (aKTbl IS PELICHHS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralollinX HECKOJIBKO AroB PELICHUs], €CIIN YCIOBHS IPUMEHEHUS
3aJ1aHbl B IBHOHU (hopMe.

Pemate mpocreimme reoMeTpUYECKHE 3al1adyd Ha INPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METOAA.

Pemare 3amaum Ha JOKAa3aTENbCTBO MATEMAaTHYECKUMX OTHOLIEHUH U
HAXO0XJIEHWE T€OMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi allfOpUTMaM, MPUMEHSsS
W3BECTHBIE METOBI ITPU PEILIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHsATh  mpoCTEWIIME MPOrpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUYECKUX 3a4a4.

[IpyBOINUTH NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKW3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh IMONy4YEHHBbIE 3HAHUS HA IPAKTHKE: AHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUd M IIPUMEHATHh W3Y4YCHHBIE IIOHATUS B IPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu CHOPMYIHPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPeasbHBIC
CUTyallUM Ha $A3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, ammapara ajireopsl; pemarb
IIPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKICHUEM I'€OMETPUYECKUAX BEIUYHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIIACC

Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HanmeHoBaHue pa3/iesioB U TeM (mudpoBbIe)
Konrtpoabubie | IlpakTuueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
1 BBenenue B ctepeomMeTpuio 10
) [TpsiMble ¥ MIIOCKOCTH B TPOCTPAHCTBE. 12 |
[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEN
3 [leprieHAUKYIAPHOCTD MPSAMBIX U 12
IJIOCKOCTEN
4 VYrisl MeXAy NPSIMBIMU U IIJIOCKOCTSIMU 10 1
5 MHororpaHHuKu 11 1
6 O6bEMBI MHOTOIPaHHUKOB 9 1
7 IToBTOpEHME: CeueHMs, paCCTOSHUS U YTIIbI 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE

HanmeHoBaHue pa3/iesioB U TeM (uudpoBbie)
Ne n/m Koutpoabnbie | IlpakTuueckue

NPOrpaMmbl Bcero o0pa3oBaTejbHbIE

padoThI padoThI
pecypcsl

Tena BpameHus 12

OO0BEMBI TET 5 1

BekTopsl 1 KOOpAMHATHI B IIPOCTPAHCTBE 10 1

[ToBTOpenue, 060061ICHNE, 7 1

cucTemMaTu3alurs 3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHHOYPOYHOE IINTAHUPOBAHHUE
10 KJIIACC

Ne
n/u

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTposabHbie
padoThI

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTejibHbIE

pecypcebl

OCHOBHBIE TIOHATHS CTEPEOMETPUHU: TOUKA,
npsMasi, II0CKOCTb, MpocTpancTBo. [IpaBuma
n300pa’keHNs Ha PUCYHKAX: H300paKeHUs
IUTOCKOCTEH, MapauIebHBIX MPSIMBIX
(OTpe3KOB), CEepeIUHBI OTPE3KA

IlonsaTus: MepeceKarommecs mI0CKOCTH,
Nnepecekarommecs npsaMas U riIoCKOCTb

IlonsaTus: MepeceKarommecs mI0CKOCTH,
Nnepecekaromumecs npsaMast U riIoCKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKaX, Ha MPOEKIIMOHHBIX YepTexax

HauanpHbIe cBeeHus 0 Ky0e U mupamuze,
ux pa3BEpPTKU U Mojaenu. CeueHus
MHOTOTPaHHUKOB

HauanpHbIe cBeneHus o Ky0e U mupamuse,
uX pa3BEPTKU U Mojaenu. CeueHus
MHOTOT'PAaHHUKOB

[ToHsiTHE 00 AKCHOMATHYECKOM MTOCTPOCHHUH
CTEPEOMETPUH: AaKCHOMBI CTEPEOMETPUU H
CJICZICTBUS U3 HUX




[TonsiTrie 06 akcMOMaTUYECKOM MTOCTPOECHUHU

8 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
[Tonsatne 06 akCHOMAaTHYECKOM ITOCTPOCHUH

9 CTEPEOMETPUU: AaKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
[Nonsatne 06 akCHOMAaTHYECKOM ITOCTPOCHUH

10 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsiMbIxX B

11 IIPOCTPAHCTBE: IepeceKarouecs,
NapaJuleIbHbIE U CKPEIMBAIOIINECS TIPSIMbIE
[TapamienbsHOCT IPSAMBIX U IIJIOCKOCTEN B

12 IIPOCTPAHCTBE: NapaJlIeIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; NapAJUIEIbHOCTD TPEX
IPSIMBIX
[TapamienbHOCT IPSAMBIX U IIJIOCKOCTEN B

13 npoctpaHcTse: [lapamienbHOCTh IPsSMON U
IJIOCKOCTH

14 VYrael ¢ cCOHanpaBJIE€HHBIMH CTOPOHAMU

15 Yron mexay npsiMbIMU B MPOCTPAHCTBE

16 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

17 [TapamienbHOCTD IIJIOCKOCTEM:
napaJuleIbHbIE IIOCKOCTH

18 CBolicTBa mapauieNIbHbIX MIIOCKOCTEN

19 [Ipocreiimue npocTpaHCTBEHHBIE PUTYPHI HA

MJIOCKOCTH: TETPadp, KyO, mapasjiesienumeI




20

[TocTpoenue ceueHuit

21 ITocTpoenue ceueHnit
Kontponbnas padora mo teme "[Ipsmbie u

22 IJIOCKOCTH B TIpocTpaHcTBe. [TapannenbHoCTh
IPSIMBIX U IIJIOCKOCTEMN"

3 [TepnieHIUKYIAPHOCTD MPSAMOU U MIOCKOCTH:
NEPIECHIUKYIIAPHBIC IPSIMBIE B IPOCTPAHCTBE

o4 [Ipsmbie mapasienbHbIEe U
NEPIECHIUKYIIIPHBIE K IIIIOCKOCTH

75 [IpsimMble napaenbHbIe U
NEPIEHIUKYIIPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nepneHuKyJIPHOCTH IPSAMOM U
IJIOCKOCTH

7 [Ipr3Hak nepneHIuKyJISIPHOCTH PSIMOM U
IJIOCKOCTH

)3 Teopema o0 mpsiMON EPIECHANKYIISIPHON
IUIOCKOCTH

29 TeopeMa 0 psIMOM ITEPIIEHAUKYIIIPHOU
IUIOCKOCTH

30 TeopeMa 0 npsIMOM ITEPIIEHAUKYIIIPHOU
IUIOCKOCTH
[lepnenuKynsip 1 HaKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH J10 INIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[TepieHaUKYIIAp M HAKIIOHHBIE: PACCTOSTHUE

32 OT TOYKH J10 INIOCKOCTH, PACCTOSIHUE OT

IIPSIMOM 10 IIJIOCKOCTH




[leprieHauKyNISAp U HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIIIOCKOCTH
[lepnenuKynsip 1 HaKJIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIIIOCKOCTH

35 VYIu1bl B IPOCTPAHCTBE: YIOJl MEXAY NPSMON
Y TUIOCKOCTBIO

36 JIByrpaHHBIN yroJi, TMHEHHBIN yroil
JBYTPaHHOIO yria

37 JIByrpaHHbIN yroJl, TMHEUHBIN yroJl
JBYTPaHHOIO yria

18 [leprieHAMKYIASIPHOCTD IJIOCKOCTEM: MPU3HAK
NEPIEHIUKYIAPHOCTH ABYX IUIOCKOCTEH

39 [IeprieHAUKYIAPHOCTD INIOCKOCTEMN: ITPU3HAK
NEPIEHIUKYIIPHOCTH ABYX IUIOCKOCTEH

40 [IeprieHIUKYIAPHOCTD IUIOCKOCTEMN: ITPU3HAK
NEPIEHIUKYIIPHOCTH ABYX IIOCKOCTEN

41 TeopeMa 0 TpEX nmepHEeHIUKYISIPaAx

42 Teopema o TpEX nmepHeHIUKYIApax

43 Teopema o Tpéx nepneHauKyIsIpax
KonTtponsHas pabora mo Temam

44 "IleprnieHIUKYJISIPHOCTD NMPSIMBIX U
IUIOCKOCTEN" M "YTIIbl MEXKAY IPSIMBIMU U
IJIOCKOCTSIMU"

45 [lonsiTHE MHOTOI'paHHUKA, OCHOBHBIE

OJICMCHTBHI MHOT'OT'paHHUKA, BBIITYKIIBIC U




HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTpaHHHKA

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu u
OCHOBAHUS IIPU3MBI; IIPsIMasi U HaKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

47

[Tapamienenunen, IpsIMOYIrOJbHbBIN
NapasulesIenuIle]l U €ro CBOMCTBa

48

[Iupamupa: n-yronsHas nupamuia, rpaHu 1
OCHOBaHHWE MUPaMUJIbI; OOKOBAsI U MOJTHAS
MMOBEPXHOCTh MUPAMUBI; IPAaBUJIbHAS U
yCeUYEHHAs NupaMuIa

49

[IpaBuIbHBIE MHOTOIPAaHHMKU: ITOHATHE
[IPaBUIILHOTO MHOTOI'PAHHUKA; IIPaBUJIbHAS
IpU3Ma U NpaBUiIbHAS IIPaMUA;
IIpaBUJIbHAS TPEYrOJIbHAS ITUPAMUAA U
IPaBUIIBHBIN TETpa’ap; KyoO

50

[IpencraBnenue o MpaBUIBLHBIX
MHOTOTPaHHHUKAX: OKTadIp, TOACKAIP U
HUKOCadIP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, NIPSIMOM, IUIOCKOCTH.
DNEeMEHTH CUMMETPUH B TUpaMuax,
napajuiejaenunenax, NpaBUiIbHbIX
MHOI'OIPaHHHUKaX

52

BeIunciieHue 371eMEHTOB MHOTOTPaHHUKOB:
p€Opa, nuaroHau, yribl

53

[Tnomaas GOKOBOM MOBEPXHOCTH U MOTHON




MOBEPXHOCTHU MPSMOU TPU3MBI, TUTOIIA/Tb
OCHOBaHUH, TeopeMa 0 OOKOBOH
MMOBEPXHOCTH MPSMOI MPU3MBI

[Tnomanas 60KOBOI MOBEPXHOCTH U
HOBEPXHOCTH NPABUIBHON UPaMHU/IbI,

>4 TeopeMa O IUIOoIIa i OOKOBOM MOBEPXHOCTH !
YCEUEHHOU MUPaMUIbI
55 KonTtponbHas pabora o Teme |
"MHororpaHHukmn"
56 [Tonsarue 06 06bEMe 1
57 O0BEM TUpamMubI 1
58 O0BEM TUpamMuabI 1
59 O06BEM nupamMuIb! 1
60 O0BEM TUpamMuabI 1
61 O0BEM IpU3MBI 1
62 O0BEM TPU3MBI 1
63 O0BEM IpU3MBI 1
64 KonTtponbnas padota mo teme "O0bEMBI |
MHOTOTPaHHUKOB"
[ToBTOpeHUE, 0600IIEHNE CHCTEMAaTHU3 AN
65 3HaHui. [TocTpoeHue ceuennii B 1
MHOTOTpaHHHUKE
[ToBTOpeHUE, 0600IIEHNE CHCTEMAaTH3AIIHS
3HaHUU. BbIYKCIIEHHE PACCTOSTHUI: MEXKIY
66 JBYMS TOUKaMH, OT TOYKH 0 NIPSIMOH, OT 1

TOYKH JI0 TFIOCKOCTH, MEXKTY
CKPEITUBAIOIIMMHUCS TTPSIMBIMHU




67 HroroBast koHTpobHAs paboTa

[ToBTOpeHuE, 0600IIEHNE CHCTEMATH3 AN
3HaHUU. BBIYKCIIEHHE YIIIOB: MEXKIY

68 CKPEIIMBAIOIIUMHUCSA MIPSIMBIMU, MEKITY 1
IPSMOH M TUIOCKOCTBIO, IBYTPAaHHBIX YIJIOB,
YTJIOB MEXIY TIOCKOCTSIMH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

Ne n/m

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTposbHbie
padoThI

IIpakTuyeckue
padoThI

DJIeKTPOHHBbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypcbl

Cdepa u map: neHTp, paauyc, 1namerp;
TUTOIIAb TIOBEPXHOCTH Cephl

BzaumMHoe pacrionoxenue cdepsl u
IUIOCKOCTH; KacaTelbHasl INIOCKOCTh K
cdepe; miomans cepsl

N3obpakenue cdepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

[unuHapudeckas MOBEPXHOCTD,
oOpa3yromue MUIHHIPHIECKON
MMOBEPXHOCTH, OCh ITUITHHIPHICCKON
MTOBEPXHOCTH

[ummHap: ocHOBaHUS 1 OOKOBast
MOBEPXHOCTh, 00pa3yIoIIas ¥ OCh; IJIOIA b
OOKOBOW M MOJTHOM MOBEPXHOCTH

N3o0paxkeHre NUIMHAPA HA MIIOCKOCTH.
Pazpéprka nmmmnapa. Ceyenus HuiIMHIpa
(TJIOCKOCTHIO, TApaJICIbHON WIIH
MEPIEHANKYIISIPHON OCH LIUIIMH]IPA)

Konundeckas TOBepXHOCTH, 00pa3yroIiue
KOHUYECKOM MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOM MOBEPXHOCTH

Konyc: ocHOBaHME U BEpILNHA,




oOpa3syromas 1 0Ch; TJI0MAb OOKOBOH 1
MOJHON MOBEPXHOCTH

Y cedéHHBIN KOHYC: 00pa3yroiire 1 BBICOTA;

? OCHOBaHHUS U OOKOBast MOBEPXHOCTh
N300pakeHne KOHyca Ha MIIOCKOCTH.

10 Pa3Béprka koHyca. CeueHus: KoHyca
(MIII0CKOCTHI0, APAIICIIbHOW OCHOBAHUIO, U
TUTOCKOCTBIO, IIPOXOIAIIEH uepe3 BEpPIINHY)

1 KoMOuHamwst Ten BpalieHus u
MHOTOTPaHHUKOB
MHororpaHHuK, OMMCAaHHBIA OKOJIO cephr;

12 cdepa, BIMcaHHAs B MHOTOI'PAaHHHK WUJIH B
TEJIO BpalleHus

13 [Tonsitue 06 06b€Me. OCHOBHBIE CBOHCTBA
00BEMOB TN

14 O0BEM uIMHIpA, KOHYCa

15 O0BEM mapa u rwiomazas chepsl
[TogoOHbIE TENa B MPOCTPAHCTBE.

16 CooTHoIeHNs MEXy ITOIAISIMHU
MOBEPXHOCTEH, 00hEMAMU MOAOOHBIX TET

17 Kontponbnas padota mo temam "Tena
BpamieHus" u "O0beMbl Ten"

18 CroxeHne 1 BBIYUTaHUE BEKTOPOB

19 YMHOXEHUE BEKTOpa Ha YHUCIIO

20 BekTop Ha III0CKOCTH U B IPOCTPAHCTBE

o1 Paznoxenue Bektopa 1o Tpém

HEKOMIUTaHapHBIM BekTopam. [IpaBuiio




napajjicjacnuicaa

22

Pemenue 3amay, cBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUJI JEHUCTBUH C
BEKTOPaMHU

23

IIpssmoyronbHas cucreMa KOOpAUHAT B
npoctpancTse. KoopAanHAThHI BEKTOpA.
IIpocreiimue 3a1a4u B KOOpAUHATaX

24

VYron mexay Bekropamu. CKajsipHOe
IIPOU3BE/ICHNE BEKTOPOB

25

Brruncnenue yrioB Mexy NpsIMbIMU U
MJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBINA METOT TPU
pEIlIeHNH TeOMEeTPUYECKUX 3a7a4

27

KonrtponsHast pabora o Teme "BekTops! u
KOOpJAWHATBI B IPOCTpaHCTBE"

28

[ToBTOpeHmEe, 06001ICHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIC
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpeHmEe, 0600IIeHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIC
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpeHue, 06001IeHNE 1
cUCcTeEMAaTHU3alnsI 3HaHUH. 3amaun
HJIaHI/IMeTpI/II/I U METOJBbI UX peI_HeHI/ISI

31

[ToBTOpeHme, 06001IeHNE 1
cUCcTeEMAaTHU3alnsI 3HaHUH. 3amaun




ITAaHUMETPHUHN U METOAbI UX PCUHICHUA

[ToBTOpeHue, 06001IeHNE 1
cucreMaTrmni3anusia 3HaHHﬁ. OCHOBHBIG

32 ¢burypsl, ¢pakThl, TEOPEMBI Kypca !
CTEpEeOMEeTpUH
33 HToroBast KOHTpOJIbHAs paboTa 1
34 [ToBTOpEHME, 0606H_ICHI:IG u |
crcTeMaTU3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» MaTemaruka: anredpa ¥ Hayajla MaTEMaTHUYECKOTO aHanu3a, FTeOMETPHUS.
['eometpus, 10-11 knaccwl/ Atanacss JI.C., Byty3oB B.®., Kagomues C.b. u

npyrue, AkunoHepHoe o6mectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
Marematuka: anredpa 1 HayaJla MaTeMaTUYECKOrO aHaJIn3a, FTEOMETPUS.
I'eomerpus, 10-11 knaccel/ Atanacan JI.C., byry3os B.®., Kagomues C.b. u

npyrue, AkunonepHoe oouectBo «M3narensctBo «IIpocBenienues

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

ouomoTeka I{OK



Kputepumn oueHnBaHusa no anreb6pe
OueHKa YCTHBIX OTBETOB:
OTBeT oueHnBaeTCcd OTMETKOM “5”, ecnu yyalummncs:

® MONHOCTbLIO pPacKpbIn coaepxaHue Mmatepuana B o6beme, NpeayCcMOTPEHHOM
nporpammMon u y4ebHUKoM;

*  V3MOXWUN MaTepuan rpaMoTHbIM SI3bIKOM, TOYHO UCMOSb3Ysl MaTEMaTUYECKYIO
TEPMUHOSOINIO U CUMBOJUKY, B ONPEAENEHHON NOrMYeckoi NocneaoBaTenbHOCTH;

¢ NpaBWUJIbHO BbINOJIHUIT PUCYHKWN, HEPTEXKMN, I'panVIKVI, conyTCTBylOLLNE OTBETY,

e rokasan yMeHve UnncTpupoBaTbh TEOPUIO KOHKPETHLIMK NPUMEpPaMu, MPUMEHSITb B
HOBOW CUTyaLMK NP BbINOSTHEHWUWN NPaKTUYECKOrO 3aaHUS;

e MPOOEMOHCTPUPOBAIT YCBOEHNE paHee N3yYeHHbIX CONMyTCTBYIOLLIMX BOMPOCOB,
CchOPMMPOBAHHOCTb U YCTOMYMBOCTb UCMONb3YEMbIX NPY OTBETE YMEHWI Y HaBbIKOB;

e OTBEYan caMocToATesnbHO, 6e3 HaBoAALLMX BOMPOCOB y4untens.

OTBeT oueHnBaeTCA OTMETKOM “4”, ecnun yaoBneTBopseT B OCHOBHOM TpeOOBaHUSAM Ha OLEHKY
“5”, HO NpPU 3TOM UMeeT OLVH N3 HeOYETOB:

¢ B U3JIOXEeHUN OaonyuleHbl HebonbLlune npo6enb|, HE UCKasuBLlne MmatemaTtn4eckoe
coaepxxaHme oTBeTa,

e [JonyuleHbl 1-2 Hego4eTa Npu OCBELLEHUM OCHOBHOIO COAepXKaHUsl OTBETA,
ncnpaBreHHbIE NOCHe 3aMeYaHns YyYUTens;

e [onyuleHbl owmnbka nnun bonee ABYyX HEAO4EeTOB Npu oceelleHN BTOPOCTENEHHbIX
BOMNPOCOB 1IN B BblKNagkax, erko ncnpasieHHble Nocrne 3amMmeYaHna ydnTena.

OTBeT oLeHMBaeTc oTMeTKoM “3”, ecnu:

e HEMNosHO PacKpbITO cofepXaHne MaTepuana (coaepXKaHve U3NoXeHo pparMeHTapHo, He
BCerga nocrefosaTenbHO), HO Noka3aHo obllee NoHMMaHve Bonpoca u
NPOAEMOHCTPMPOBaHbI YMEHUS, OCTATOYHbIE ANS AaNbHENLLEro YCBOEHMS Nporpammbl;

*  MMEeNIUCb 3aTpyaHEeHUA Unn aonylleHbl oLnbKn B onpepgeneHnn NOHATUN,
NCMNOSIb30BaHNUN MaTeMaTUYECKOM TEPMUHOINOINK, YepTexax, BbikfiagKkax, ncnpaBieHHbIe
nocne HeCKOJTIbKMX HaBOoAALLUMX BOMNPOCOB YYUTENA;

¢ YYeHUK He cnpaBusicd c npumeHeHnem Teopumn B HOBOW CuUTyauum npu BbiNMNOJTHEHNN
NpaKTn4eckKoro 3agaHua, HO BbINOJTHUI obsi3aTenbHoOe 3agaHue.

OTBeT oueHMBaeTCca OTMETKOM “2”, ecnu:
® He pacKpbITO CoOAepXaHne y4ebHoro matepunana;

e OOHapyXeHO He3HaHMe UM He NOHMMaHMe y4eHMKOM BornbLuel U Hanbonee BaXHON
YyacTu y4ebHoro matepuana;

e [onyLleHbl OLIMOKN B OnNpeaeneHnm NoHATUS, NPy UCMONb30BaHUN MaTeMaTUYECKOM
TEPMUHOMOIMMN, B PUCYHKaX, YepTexkax unu rpadukax, B Bblkrnagkax, KoTopble He
ncrnpaBneHbl MOCIe HECKOMbKUX HAaBOASILLMX BOMPOCOB YYUTENS.

OueHnBaHne NUCbMEHHbIX paboT:



Mpun npoBepke NUCbMEHHbLIX PaboT No MaTeMaTtuke criedyeT pasnuyatb rpyobie n Herpybble
OLLKNOKMN.

K rpy6biMm oLLMbkam OTHOCATCA:

-BblYMCIIUTENBHbIE OLLIMOKN B MpMMeEpax u 3agavax;
-OLLIMOKM Ha He3HaHWe nopsiaka BbINOMHEHUS apudpMeTUYeCKUX OeNCTBUN;

-HenpaBurbHOEe peLleHne 3afadn (Nponyck 4eNCTBUIN, HenpaBuibHbINA BbIBOp AenCTBUN,
NULIHee OeNCTBME);

-He JoBeAeHMe [0 KoHLA pelLleHns 3aaadv Unum npumepa;

-HeBbINOJNIHEHHOE 3aaHune.

K HerpybbiM owwmnbkam oTHOCATCS:

-HepaumoHanbHble NPUeMbI BbIHMUCIEHWIA;

- HEnpaBuWIbHas NOCTaHOBKA BONPOCa K AENCTBUIO NMPU peLLEHNN 3a0auMm;
-HEBEPHO ChOpPMyNMPOBaHHbIA OTBET 3aJauu;

-HenpaBubHOE CNUCbIBAHWE AAHHbIX YMCEN, 3HAKOB;

-HeJoBeHMe [0 KOHLIa NpeobpasoBaHuii.

I'IpM OLeHKe NMNCbMEeHHbIX pa60T CTaBATCA creayrLline OTMETKN:

“5”- ecnun 3afa4m peleHbl 6e3 owmnbok;

“4”- ecnu gonyLueHsl 1-2 Herpybble ownbku;

“3”- ecnu gonyuleHbl 1 rpybas n 3-4 Herpybble ownbku;

“2”- He3HaHVe OCHOBHOrO NPOrpaMMHOro MaTepuana unu oTkas oT BbINONTHEHUS Y4eBHbIX
06s3aHHOCTEN.

OueHnBaHue TecToBbIX paboT:

“5”- ecnn HabpaHo oT 8140100% OT MakcumarnbHO BO3MOXHOro 6anna;
“4”- ot 6100 80%;

“3”- o1 51 oo 60%;

“2”- po 50%.

KpMTepMM oueHnBaHuA No reomeTpuun

1. OueHka NMMCbMEHHbIX KOHTPOIbHbLIX paboT.

OTBeT oueHnBaeTCA OTMETKOM «5», ecnu:

paboTa BbINONHEHA NOMHOCTLIO;
B JIOrMYECKMX PacCyXOAeHNsIX 1 000CHOBaHUAX peLleHns HET NPo6enoB 1 OWKNBOK;

B peleHnn HeT maTeMaTn4eCknx ownbok (BO3MO)KHa OAHa HETOYHOCTb, Onncka,
KOTOpaaA He ABNnAeTCcA cnegcrsmem He3sHaHnAa nnmn HenoHMMaHua yqe6Horo MaTepmana).

OTtmeTka «4» cTaBuUTCA B cneayrwmnx cnydadx:



L4 pa60Ta BbIMOMHEHA NONTHOCTbLI0, HO 060CHOBAHUS LLAroB peweHna HeaoCTaTO4HblI,

e [onylleHbl ogHa owmnbKka unn ecTb ABa — TPU HeA0YETa B BblKnaakax, pUcyHkax,
yepTexax.

OTtmeTka «3» cTaBUTCS, €Cnu:

e [JonyuleHo bornee ogHoM owmnbku nnn 6onee AByX — TPEX HEAOYETOB B BbIKIagKax,
yepTexax, Ho obydatomiica obnagaeT obsisaTenbHBIMU YMEHUSIMU MO MPOBEPSIEMOW
Teme.

OTmeTKa «2» CTaBUTCSH, €CNN:

e [ONYyLLEHbI CYLLECTBEHHbIE OLUMOKK, NOKa3aBLLMe, YTO oby4atominca He obnagaet
06s13aTeNbHBIMU YMEHMSIMW NO AaHHOW TEMe B NOSHON Mepe.

Yuntenb MOXeT NOBbICUTb OTMETKY 3@ OPUrMHaIbHbIA OTBET Ha BOMPOC UMW OpUrMHanbHoe
peLleHne 3aga4n, KoTopble CBUAETENLCTBYIOT O BbICOKOM MaTeMaTU4eCKOM pasBuTUN
obyvatoLierocs; 3a pelueHne 6ornee CNoXHON 3agayn unm oTeeT Ha Gonee CNoXHbIN BONPOC,
npeanoXeHHble obyyatoLeMycs AONONTHUTESbHO MOCHE BbINONTHEHUSI UM Kakux-nnbo apyrmx
3aaHu.

2. OueHKa yCTHbIX OTBETOB.
OTBeT OLEHNBaAETCA OTMETKOM «5», €Cnn y4eHukK:

* MONHO packpbin cogepxaHue matepuana B o6beme, NpegycCMOTPEHHOM NPorpaMmon 1
y4eBHUKOM;

®  MN3NOXUn Mmatepuan roraMOTHbIM A3bIKOM, TOYHO UCNOJIb3yA MaTeMaTU4ECKyto
TEPMUHOIIOTMKO N CUMBOJIUKY, B onpe,u,eneHHon NOrnM4eckon nocrnenoBaTenbHOCTH;

¢ NpaBUiibHO BbINOJIHUIT PUCYHKKN, YEPTEXKN, COMYTCTBYOLLIME OTBETY,

¢ [OKaszall yMeHune UnniocTpmnpoBatb TEOPUKO KOHKPETHLIMU NMpMepaMin, NpUMEHATbL €€ B
HOBOW CuTyauun npu BbINOJIHEHUN NPAKTUYECKOIro 3agaHunA;

*  NPOAEMOHCTPUPOBAI 3HAHNE TEOPUM PaHEE U3YYEHHbIX COMYTCTBYIOLMNX TEM,
CchOPMMPOBAHHOCTb U YCTOMYMBOCTb UCMONb3YEMbIX NPY OTBETE YMEHWI 1 HaBbIKOB;

e OTBeYasn camoCTOSITENbHO, 6e3 HABOASALLMX BOMNPOCOB YYUTENS;

¢ BO3MOXHbl OgHaA — ABe HETOYHOCTU Npn ocBeLleHne BTOPOCTENEHHbIX BONPOCOB U1 B
BblKNnaaKax, KOToOpbl€ Y4eHUK JN1erko ncnpasuii nocrie 3amevdaHuna ydynTend.

OTBET OLEeHNBaAETCA OTMETKOMN «4», eCn yaoBneTBOPSeT B OCHOBHOM TpeBOBaHMSAM Ha OLEHKY
«5», HO NpX 3TOM MMeeT OANH U3 HeJOCTaTKOB:

e B U3NOXeHUW AonyuieHbl HebonbLuve npobensl, He UCKa3uBLLEe MaTemaTyeckoe
coaepkaHue oTBeTa;

e [onyueHbl oanH — ABa Heao4eTa npu oceeleHnn OCHOBHOIoO coaepXaHnAa oTBeTa,
ncnpaerieHHble Nnocne 3aMmevyaHnd ydnTtena;

e [onyuieHbl ownbka unv 6onee AByX HEOOYETOB NPY OCBELLEHUN BTOPOCTENEHHBIX
BOMPOCOB WINK B BbIKMNaakax, Nerko ucnpasBneHHble Nocrne 3ameyaHus yuynuTens.

OTmeTKa «3» CTaBUTCA B CNEAYHOLLMX CryYasX:

¢ HeroJIHO pacCKpbITO coaep>XaHne maTtepuana (conepmaHme N3N0XEeHO cbparmeHTapHo, He
BCerga nocne,u,osaTeano), HO NoKa3aHo obLiee NOHNMMaHne BOrnpoca un
npoaAEeMOHCTPUPOBaAHbl YMEHUA, 4OCTAaTOYHbIE A4 YCBOEHUA NporpaMMHOro Mmatepuana;,



MMEITNCb 3aTpyaHEeHUA unn aonylleHbl OoLnGKN B onpepgeneHnn MaTeMaTn4eckon
TEPMUHOIIOINN, YepTeXaxX, BbiKIiagkax, ncnpaBlieHHblE€ NOCIie HECKOJIbKMX HaBOAALLNX
BOMPOCOB y4nTena;

YYEHMK HE CnpaBuscsa ¢ NPUMEHEHNEM TEOPMM B HOBOW CUTyaLMKN NPW BbINOSTHEHUN
NPaKTUYECKOro 3adaHusi, HO BbINOMHWUN 3a4aHna 06593aTenbHOro0 YpoOBHSA CITIOXHOCTM MO
[JaHHON Teme;

Mpy OOCTaTOYHOM 3HaHMKN TEOPETUYECKOro MaTeprana BbisiBNeHa HeJocTaTo4Has
CHPOPMMPOBAHHOCTb OCHOBHbIX YMEHUI 1 HABbIKOB.

OTtmeTka «2» cTaBuUTCA B cneayrwmnx cnydadx:

He pacCKpbITO OCHOBHOE coaepXaHue yqe6Horo mMaTtepunana,

0OHapy>XeHO He3HaHWe y4eHMKOM BonbLuern unm Hanbonee BakHOM YacTu y4ebHoro
martepuana;

AOnyLEeHbI OLLINOKN B ONpeaeneHmn NoOHATUIA, Npu UCNoNb30BaHUN MaTeMaTUYeCKOM
TEPMUHOIOMMN, B PUCYHKaX, YepTexax, B BblkNagkax, KoTopble He UCTpaBreHbl nocne
HECKOINbKNX HaBOAALLMX BOMPOCOB YYUTESS.

O6wwas knaccudunkaumst oLnMBOoK.

Mpu oueHke 3HaHMIN, yMEHWUI 1 HABbIKOB yYalllMXCH cneayeT yunTbiBaTh BCe OwWnbkM (rpybblie m
Herpybbie) n HeJO4YEThI.

pyGbiMM cuMTalOTCS OLUMOKN:

He3HaHue onpeaeneHns OCHOBHbIX MOHATUIA, 3aKOHOB, NPaBWI1, OCHOBHbIX MOMOXEHWN
TEOpUX, He3HaHWe POPMYI, OBLLENPUHSATLIX CUMBOSIOB 0603HAYEHWUIA BENNYMH, eaNHUL]
NX N3MEpPEHUS;

He3HaHWe HauMeHOBaHWU eaANHWL, U3MEPEHMS;

HeyMeHWe BblaenuTb B OTBETE MMaBHOE;

HeyMeHne NPUMEHSITb 3HaHWS, anropuTMbl 4SS peLleHns 3a4ay;

HeyMeHWe AenaTb BbIBOAbl 1 0000LIEHNS;

HeyMeHWe YnTaTb U CTPOUTb rpadmku;

HeyMeHWe Nonb30BaTbCA NEPBONCTOMHUKAMM, Y4EOHMKOM 1 CNPaBOYHUKAMM;
noTepsi KOPHS UMM COXpaHEeHNe NOCTOPOHHERO KOPHS;

oTbpacbiBaHue 6e3 06 BbACHEHNN OOHOTO N3 HUX;

paBHO3HAYHbLIE MM OLLNOKMK;

BbIUMCIMTENbHbLIE OLUMOKM, ECIIN OHW HE SIBNSILOTCS OMNWUCKOW;

norn4yeckme owmnbKu.

K HerpybbiM ownbkam cnegyeTt OTHECTU:

HETOYHOCTb (HOPMYNMPOBOK, ONpeaenieHnIn, NOHATUIA, TEOPUN, Bbl3BaHHAA HEMOMHOTOMN
OxBaTa OCHOBHbIX NMPU3HAKOB ONPeAENAeMOro NOHATMUA UM 3aMEHOM OAHOrO - ABYX M3
3TUX NPU3HAKOB BTOPOCTEMEHHLIMMU;

HETOYHOCTb rpadmka;

HepaLuMoHanbHbI METOA peLLeHns 3a4avm UM HegoCcTaToOMHO NPOAYMaHHbI NnaH
oTBeTa (HapylleHue Norvkx, NoagMeHa oTAeNbHbIX OCHOBHbIX BONPOCOB
BTOPOCTEMNEHHbIMN);



* HepauuoHarnbHble MeToAbl paboTbl CO CMPaBOYHON U APYron NUTepaTypon;
e HeyMeHue peluaTtb 3agadu, BbINONHATL 3a4aHus B obLiem Buge.
Hepoyetamu asnstoTtes:

e HepauuoHarsbHble NPUEMbI BbIYUCIIEHUI U Npeobpa3oBaHUN; HEOPEXKHOE BbINOSTHEHUE
3anncen, YepTexen, cxem, rpacuKos.

®opMbl KOHTPONSA YPOBHS OOCTMXKEHWUS YYaLLUXCS U KPUTEPUM OLIEHOK

YCTHbIN OTBET «5» - pokasaTenbCTBO TeopeMbl, OONOJTHUTEN1bHbIE BOMNPOCHI MO
NOBTOPEHMIO.

«4» - HeTOYHOCTM B oKa3aTesibCTBE UMW HE OTBETUI Ha
OononHuTerbHblie BOMNpPOChHI.

«3» - cnabo gokasbiBaeT, HO OTBeYaeT Ha AOMOSHUTENbHbIE
BOMpPOCHI.

«2» - He 3HaeT JoKasaTeNbCTBa, HE OTBEYaET Ha
OononHuTerbHble BOMNpOChHI.

CamocTosiTenbHas n Yaue coctonT 13 3-x 3agaHum.
KOHTpOnbHasa paboTa 100% - «5»

75-90% -«4»

60-70% - «3»

50% -«2»

3 3aaHuns BEpHO - «5»
2 3aaHuns BEPHO - «4»
1 3a4aHus BEPHO - «3»

Hwv ogHoro BepHoro- «2»

TecTbl TEMaTMYECKNE 3a kaxxgoe BEpHO BbINOMHEHHOE 3agaHue Havmcnsaetcsa 0,5 6anna
B yactu A, B yactn B- 1 6ann, B yactu C-2 6anna
(7-15 MnH)
36— <<3>>
46- <<4>>
60. — «5»
NToroBble TecThl 3-3,5 0. - «3»
(45 MVIH) 7-7,5 0. - «4»

12-12,56. - «5»







