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IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOILIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh M3YUEHUS TUCIHUILINH €CTECTBEHHO-HAYYHOU
HaIPaBJIIEHHOCTH U MPEAMETOB I'yMaHUTapHOro Iukia. II0CKOIbKY JIOTMYECKOE MBIIUIEHUE,
dbopmupyeMoe TpU HM3YyYCHUH OOYYAIOIIMMHUCS TIOHATHHHBIX OCHOB TEOMETPUH, TpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPKACHUW HpPHU pElIeHUU
F€OMETPUYECKUX 3aJlady, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
WCTIOJIB3YIOTCS TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTH (PU3UYECKUX
3ajad.

Lenb ocBoeHus mporpamMmsl yueOHOro kypca «I'eomerpus» Ha yriayOin€HHOM ypOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH OOydaromuxcs MNpU HU3YyYEHHM T'€OMETpUH, Kak
COCTaBJISAIOLIEH MpeaMeTHOM oOmactu «MaremaTuka U MHGOpMaTHKa» uepe3 obecredyeHue
BO3MOXHOCTU IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, cHelM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTOo Mpo(eccrOHaTIbHOTO
00pa30BaHUs, CBSI3aHHOIO C UCTOJIb30BAaHUEM MATEMaTHKU.

[IpropuTeTHBIMU 3a/1la4aMH Kypca FeOMEeTpHUU Ha YIIIyOJIEHHOM YpOBHE, PacIlUpPsIOIINMHU
U YCWJIMBAIOMIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue NpeJCTaBICHUS O TeOMETPUM KaK YacTH MHUPOBOH KYIbTYpbl U
(hopMHpOBaHHME OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(¢hopMHpoBaHHE TPEACTABIECHUS O NPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTeMaTHYEeCKUX MOJENAX, IO3BOJISIONIMX OMNKMCHIBaTh W M3y4aTh pa3Hble  SBJICHUS
OKpYXKaloIllero MHUpa, 3HaHME NOHATHHHOrO amnmapara 1o pasaeny «CrepeoMeTpusd» yu4eOHOTo
Kypca reOMeTpHUu;

(opMupoBaHHE YMEHMsI BJIAZIETh OCHOBHBIMM MOHATUSAMH O IMPOCTPAHCTBEHHBIX (PUrypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (OpMyd M YMEHHE HUX HNPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIapPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dopMupOBaHME yMEHHsS paclO3HaBaTh Ha 4YepTekKaxX, MOJEIAX U B pEalbHOM MHpe
MHOTOI'PaHHUKH U TeJla BPALIEHUs, KOHCTPYHPOBATh T€OMETPUUECKHE MOJIEINIH;

¢dbopMupoBaHUE€  NOHUMAaHHUSA BO3MOXXHOCTM  AKCMOMAaTHYECKOTO HOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (popMHUpOBaHHE MOHMMAHUS POJU AKCHOMATHKHM IIPH IMPOBEICHUU
pacCyxJIeHUI;

(dbopMupoBaHME YMEHMs BJIQJETh METOAAMHU J0Ka3aTeIbCTB U AJITOPUTMOB pELICHHS,
YMEHUS MX [PUMEHSATh, IPOBOJUTH JIOKA3aTebHbIE pPACCYXIEHUS B XOJE pELICHUs
CTEPEOMETPUYECKUX 3aJad M 3aJa4 C [PaKTUYECKUM coJepKaHueM, (OopMHUpOBaHUE
IPEJCTaBICHUS O HEOOXOAMMOCTH JIOKa3aTeNbCTB HpPU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM aKCUOMATHUKU B IIPOBEICHUM JETYKTUBHBIX PACCYXICHHIA;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, IO3HABATEJIbHOM AKTUBHOCTH, HCCIEA0BATEIbCKUX YMEHUH, KPUTUYHOCTH
MBIIIUIEHUS], UHTEpeca K H3y4EHHUIO T€OMETPUH;

¢dopmupoBaHue (QYHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHONW T'€OMETPUHM: YMEHHS
pacro3HaBaTh IPOSIBJICHUS TE€OMETPUUYECKUX TNOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYalMSIX U MPU U3YYEHHUH JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEW, MOJEINPOBAHUS PpEANbHBIX CHUTyallMd, HCCIEIOBAHUSA
IIOCTPOEHHBIX MOJEIEH, NHTEPIPETALIUH ITOITYYEHHBIX PE3YIbTATOB.

OCHOBHBIMHU  COJIepKATEeIbHBIMU JIMHUAMHM ydeOHoro Kkypca «[l'eomerpus» B 10-11
Kkjaccax sBistoTcs: «IIpsMble M IUIOCKOCTM B NpOCTpaHcTBe», «MHororpanHukm», «Tena
BpallleHUsD), «BEKTOpBI M1 KOOPAMHATHI B IPOCTPAHCTBEY, «/{BH)KEHHS B IPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHME «yMETh ONEPUPOBATH MOHATUAMU,
peleBaHTHBIMU T€OMETPUU Ha yriyonéHHoM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO



BCEM COJIEpXKATEeIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMYECKHX YMEHUH
pacripenieniieTcsi HE TOJBKO TIO COJIEpXKATEJIbHBIM JIMHUSM, HO W MO ToJaM OOydeHHs.
Conepxxanne o0Opa3oBaHUS, COOTBETCTBYIOLIEE IMPEIMETHBIM  pe3ylbTaTaM  OCBOCHUS
®enepanbHO paboyel MporpamMMel, pacipeAeiaCHHBIM M0 TojaM 00y4eHHUs, CTPYKTYPUPOBAHO
TaKUM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHHIMIIHAIBLHBIM BOIpPOCaM OOydaromuecs
oOpamanuch HEOJHOKPATHO. JTO IO3BOJISIET OPraHW30BaTh OBJAJICHHE TI'€OMETPUYCCKUMU
MOHATUSAMH M HaBBIKAMHU TIOCJICAOBATEIIEHO W TOCTYMATENbHO, C COONIOJCHHEM NpPUHIIHIIA
MPEEMCTBEHHOCTH, a HOBBIE€ 3HAHHUA BKIIOYaTh B OOIIYyI0O CHCTEMY TI'€OMETPHYECKHX
MPEACTABICHUIN 00YJaroONIuXcsl, paciupssi U yriyounsst e€, oOpa3ysl MpOYHbIE MHO>KECTBEHHbBIC
CBSI3H.

[lepexoxa K U3y4EeHUIO TEOMETPHUU Ha YIITyOJEHHOM YPOBHE TTO3BOJISCT:

co3/aTh YyCIOBHA I TudQepeHnnanud oOydeHHs, MOCTPOCHHS WHIUBUAYaTbHBIX
o0pa3oBaTeNbHBIX ~ TPOTpaMM, O00ecHeuuTh YriyOn€HHOEe W3yYeHHE TeOMETPHUM  Kak
CoCTaBIISONIEH yueOHOTO TpemeTa «MaTeMaTukay,

MOJATOTOBHUTH OOYUYAIOMIMXCSI K MPOJOJDKEHHIO U3YyYeHUsT MAaTeMaTHKH ¢ Yy9€ToM BbIOOpa
Oynymei mpodeccun, obecrieunBas MPEEMCTBEHHOCTh MEXKIy OOmUM MU TpodeccruoHaTbHBIM
00pazoBaHUEM.

Ha usydenne ydeOHOrO Kypca «l'eomerpusi» Ha yriyOn€éHHOM ypoBHE oTBoautcs 204
gaca: B 10 kmacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 gaca B Henenio).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUS CTEpeoMETpUH. Touka, mpsiMasl, III0CKOCTh, MpocTpaHcTBO. [loHsTHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH M CIICIICTBHS U3 HUX.

B3anMHOe pacrionoeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMNECS, TapaJLICIbHbIE U
CKpeluBaromuecs npsmele. [Ipu3Haku ckpeuuparomuxcs npsaMbix. [lapannenbHOCTh NPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleJbHbIE MpPSIMbIE B MPOCTPAHCTBE, MApaJUIEIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh HpsMOW W IJIockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenue ¢puryp. OCHOBHBIE CBOMCTBA MapaylICIbHOTO MPOEKTUPOBAHUSI.
N300paxkenue Guryp B napajuieqbHON MPOEKIMH. YTJbl C COHAPABICHHBIMU CTOPOHAMM, yroJl
MEeXAy NpsIMBIMU B TIpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: mapauleNbHble IJIOCKOCTH,
CBOICTBa NapauleabHbIX IIOCKOCTeH. [IpocTeiinre npocTpaHCTBEHHbIE PUTYPBI HAa TIOCKOCTH:
TeTpasap, Napajuieenunes], IOCTPOCHUE CEUCHUMN.

[lepneHuKynapHOCTh HpPSIMOM M IUIOCKOCTHU: NEPIEHIUKYJISPHbIE TpsSMble B
MIPOCTPAHCTBE, MpsAMbIE MapajUlesibHble U MEPHEeHIUKYISIpHble K IUIOCKOCTH, IpU3HAK
MEPHNEHIUKYISIPHOCTA TNPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOM NEepHeHAUKYJISAPHON
miockoctu. OpTOroHanbHOE MpoeKTHpoBaHMe. llepneHauKysIsip U HAKJIOHHBIE: PacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MIOCKOCTH, MPOEKIHS (PUTyphl HA TUIOCKOCTb.
[leprnieHIUKyYIAPHOCTD TIOCKOCTEH: MPU3HAK NMEPHIEHAUKYISIPHOCTH JBYX IJIockocTel. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

VYTriabl B IPOCTPAHCTBE: YroJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIN YTr0JI, TUHEHHBIN
YroJ JIBYIpaHHOTO yria. TpéXrpaHHbli U MHOrorpaHsbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JBYTPAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHMKH

Buznbl MHOrorpaHHMKOB, pa3BEpPTKa MHoOrorpaHHuka. [Ipm3sma: n-yronapHas mpusma,
npsiMasi 1 HakJIOHHAs MPU3MbI, OOKOBasl M IOJIHAs MOBEPXHOCTH Mpu3Mbl. [lapamienenumnern,
MPSIMOYTOJIbHBIM TMapajulesienunes] W ero cpoicrBa. Kparwaillime nytn Ha MOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpanctBennas teopema Iludaropa. IMupamupa: n-
yroJbHas MupaMuja, paBuiibHas U yceu€HHasi mupamujibl. CBoiicTBa pédbep u OOKOBBIX I'paHei
MpaBUJIbHOM NupaMubl. IIpaBuibHBIE MHOTOIpaHHUKH: IPAaBWIbHAs NpPU3Ma M IpaBUJIbHAs
nMpaMuia, npaBuibHas TPeyrojiabHas MUpamuaa U MpaBUIbHBIA TeTpadp, Kyo. [IpencraBnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKAdAP U UKOCAP.

Brrunicnenue 3neMeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHanu, yribsl. [Tnomans GoxoBoi
MOBEPXHOCTU U IIOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIaJb OCHOBAHWUM, Teopema O
OOKOBOHM TMOBEpPXHOCTU MpsMOi mnpusMbl. Ilnomangs OOKOBOI MOBEPXHOCTH U TOBEPXHOCTH
MPaBUIILHOM IUpPaMUbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.

CummeTpusi B MOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUHU IPABHIIBHBIX MHOTOTPAHHUKOB.
CummeTrpusi B MpaBWIBHOM MHOTOTPaHHUKE: CHUMMETpHUS MapajuieJenuinena, CUMMETpUs
MPaBUJIbHBIX MTPU3M, CHMMETPHUSI MPABWUIILHON TUPAMUIBI.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

IloHsATHSA: BEKTOp B IPOCTPAHCTBE, HYJIEBOUW BEKTOP, AJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABJICHHBIE W IPOTUBOIOJIOXKHO HaIIpaBJICHHbIE BEKTOpHI. PaBeHCTBO
BEKTOpOB. [I€HCTBUSA C BEKTOpAMH: CIIO)KEHHUE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOpPOB, YMHOXEHHME BeKTOopa Ha uucio. CBolcTBa ClIOKEHHMsT BeKTopoB. (BolicTBa
YMHOJKEHUS BEKTOpa Ha uucio. [loHsaTne xomiuiaHapHsle BeKTOpbl. [Ipu3Hak komIuiaHapHOCTH
Tpéx BekTopoB. IIpaBwio mapamnenenunena. TeopemMa O pas3noXKEeHHMM BEKTOpa MO TPEM
HEKOMIUIaHapHBIM  BekTopaMm. lIpsiMoyrosibHas cucrema KOOpAMHAT B  IIPOCTPAHCTBE.



Koopaunatsl BekTopa. CBsi3b MeXAYy KOOpAMHATaMHM BEKTOpPA M KOOpAMHATaMHU TOYEK. YTOJI
Mexay BekropaMmu. CKalsipHO€ TPOU3BEAECHNE BEKTOPOB.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJUYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BociMTaHHE:

c(OPMUPOBAHHOCTh TPAXKJAHCKON MO3ULMU  O0ydaromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEeMaTHMYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, TPOLEAYp TPakKIAHCKOTO OOIIECTBa
(BBIOOpPHI, OMPOCHI U JPYTrO€), YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH MHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) naTpuoTHYecKOe BOCIIUTAHHE:

c(OpMUPOBAHHOCTh POCCUNUCKOM Tpa’kJaHCKOW MACHTUYHOCTH, YBRXKECHUS K IPOLLUIOMY U
HACTOSIIEMY POCCHUMCKOW MAaTEMaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHUCKUX
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKOMN IIKOJbI, UCMOJb30BAHUE ITHUX IOCTH)KEHUH B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHHCKOTO  Hapojaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JNOCTH>KEHUM HAyKH M JESTENbHOCTBIO YYEHOTO, OCO3HAHME JMYHOIO BKJIAJa B IOCTPOCHHUE
YCTOMYHMBOTO OYAyYIIETo;

4) 3cTeTYeCcKOEe BOCIIMTaHME:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peEIICHUH, PACCY)KICHHWH, BOCHPHHUMYHUBOCTh K
MaTeMaTHYE€CKUM acCleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoe BocnuTaHue:

chOpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro o0Opasa >KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/0POBbIO (30pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHH U OTAbIXA, peryispHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIbHOCTHIO;

6) TpynoBoe BocnnuTaHME:

TOTOBHOCTh K TPYyJZly, OCO3HAHHE IIEHHOCTH TPY0JIIO0US, HHTEPEC K Pa3IU4HbIM chepam
podecCHOHANBHOM NEesSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTu30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4eckoMy oOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HallPaBJIECHHOCTH;

7) 3K0JIOTHYeCKOe BOCIINTAHHE:

c(OPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COIHAIBHO-
SKOHOMHUYECKHX IMPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHus 3a1ad B 00JacTU OKpYXKAloIiel cpeipl, MIaHUPOBAaHUE
MOCTYIKOB U OLIEHKU WX BO3MOXKHBIX MOCJIEICTBUNA JIJISl OKPY>KAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKA M OOIIECTBEHHOW MPaKTUKH, MOHUMAaHUE MATeMaTHYeCKOW HAyKd Kak cgepbl



YEJIOBEYECKOMN ACATEIBHOCTH, 3TANlOB €€ pa3BUTHS U 3HAYUMOCTHU Ul PA3BUTHS LIUBUIIU3ALNH,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMATUYECKOM KYJIbTYPOU KaK CpPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTb OCYILIECTBIIATh IPOEKTHYIO U MCCIIEOBATEIbCKYIO ACATENbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

Ba3oBble jornyeckue neicTBus:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX O6’I)€KTOB,
MOHATUH, OTHOWICHUA MEXIy TMOHATHAMH, (QOPMYIUPOBATH ONPEACICHUS IOHSATHMH,
YCTaHABIWBATh CYIIECTBCHHBIM TMPHU3HAK KIACCH(PUKAIIMK, OCHOBAHHUS [UIsi OO0OOIIEeHUs u
CpaBHCHHSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

BOCIIPUHUMATh, (OPMYIHpPOBaTh U MPEOOpa3OBHIBATh CYKICHHS: YTBEPIUTENbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBSA3W W IPOTUBOPCUUA B (baKTax,
JaHHBbIX, Ha6J'IIO}ICHI/I$[X n YTBCPKIACHUAX, npeajiaratb KpUTCpUU JJISA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACIaTb BBIBOJbI C HCIIOJB30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3AKITIOYCHUH, YMO3AKITIOYSHUH 110 aHAJIOTHH,

MIPOBOJUTH CAMOCTOSITENIHO JI0Ka3aTebCTBA MAaTeMaTHUUECKUX YTBEpKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAllUI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY)KJICHUSI M BBIBOJIBI;

BBIOMpaTh croco0® pemieHus Yy4eOHOW 3amauM (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoyiee MOAXOIANIMM ¢ Y4E€TOM CaMOCTOSITENIBHO BBIJACIEHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBarebCcKHe NeliCTBHA:

HCIO0JIb30BaTh BOMPOCHI KaK UCCIEI0BATENIbCKUI MHCTPYMEHT MO3HAHUS, GOPMYIUPOBATH
BOMNPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MpobiIeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(hopMHpOBaTh TUNIOTE3Y, APT'YMEHTHUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYeCKOro OObeKTa, SBJIEHHUS, MpOIecca, BBISBICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaAMMU;

CaMOCTOSITENIbHO (OPMYIUPOBATH 000OIIEHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOJIO/ICHUS], UCCIIeI0OBAaHUs, OLIECHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MpOIlecca, a TAKXKE BBIABUTATh MPEINOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIIAATH JIeUIUTHl UHGOPMAIUU, JTaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha BOMPOC U IS
pelIeHus 3a/1a4H;

BBIOMpaTh MH(OpPMAIMIO U3 HCTOYHUKOB  PA3JIUYHBIX THUIIOB, aHAJIM3HPOBATh,
CUCTeMATU3UpPOBaTh W HMHTEPHPETUPOBATh HMHGOPMALMIO PA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHUS;

CTPYKTYypUpOBaTh  WHGpOpMAIMIO, TMPEACTaBIsATh €€ B  pa3IuuHbIXx  Qopmax,
WJLTIOCTPUPOBATH TpadUIECKH;

OIICHUBATh HAI&KHOCT, HWHPOPMAIMU TIO CaMOCTOATEIBHO CPOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIe Y4eOHbIe AeiicTBUSA



Oo0menne:

BOCIIPpUHUMATL U q)OpMy.HI/IpOBaTL CY)XIACHHA B COOTBCTCTBUU C YCIOBUAMH U LECIIIMU
OGH.ICHI/IH, SICHO, TOYHO, I'PAMOTHO BbIPpAXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX W HNHCBbMCHHBIX
TCKCTAX, JaBaTb IIOACHCHUSA II0 XOA4Yy pClICHUA 3aJjadd, KOMMCHTHUPOBATH HOHy‘-ICHHBIﬁ
pe3ysbTar;

B X0Ji¢ 00CYXJEHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATb HWACH, HALICJICHHBIC HA IMOUCK PCIICHHA, COIIOCTABJIATH CBOU
CYXJEHHUS C CYKICHMSIMH JPYTMX YYaCTHHUKOB JMAajora, OOHapyXUBaTh pa3iMyuue U CXOJICTBO
MO3UIIHIA, B KOPPEKTHOU opme (GopMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NpCACTAaBIATEL PCE3YJIbTaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITEJIBHO  BbIOMpaTh (opmaT BBICTYIUIEHMS C Y4€TOM 3aJad INpPE3eHTaluu U
0COOEHHOCTEH ayAUTOPUH.

PeryisiTuBHbIE YHHBEPCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranu3anusi:

COCTAaBJIATH IUIaH, aJTOPUTM pEIIeHHs 3a/aud, BBIOMpATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH U KOPPEKTHPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMaLIHH.

CaMOKOHTPOJIb, YMOIMOHATbHbII HHTEJIEKT:

BJIAJICTh HABBIKAMH TIO3HABATEILHOW pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUIN
U MBICTHTENBHBIX MPOIECCOB, WX pE3yAbTaTOB, BJIANETh CIIOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOIIecca U pe3yabTaTa PEeIICHUs MaTeMaTHIECKOH 3a1auu;

MPEIBHJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IPH pPENICHUH 3a/Ja4d, BHOCHTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIIEHHBIX TPYTHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ylbTaTa LEIHM U YCIOBHSM, OOBICHATH MPUUHHBI
JNOCTHKEHHSI WM HEAOCTI)KEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAaXOOUTh OIIMOKY, JaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJILHOCTD:

MMOHUMATh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOThl IpU
pelieHud y4eOHBIX 3a/Jay, MPUHUMATh IleJib COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHMU3aIMI0 COBMECTHOW pabOThl, pacHpenesiaTh BUAbl paboT, AOroBapuBaThCS, 0OCYXKIATh
MIPOLIECC U pe3yNIbTaT paboThl, 0000111aTh MHEHUS! HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCYKIeHHUs, OOMEH MHEHHH, «MO3TOBbIE
HITYPMbI» M HHbBIC), BBIIOJHATH CBOI YacTh pabOThl MU KOOPIMHUPOBATH CBOM JIEHCTBUS C
JIPYTMMU 4YJI€HaMHU KOMaHbl, OLIEHWBAaTh KayecTBO CBOEro BKJaJa B OOIMIMI MPOIYKT IO
KpUTEpUsaM, cHOpMyIHPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

INPEIMETHBIE PE3YJ/IBTATbBI

K xoniy 10 kjacca oOyyaroniuiicss Hay4uTcs:

e CcBOOOJIHO ONEPUPOBATH OCHOBHBIMM MOHATHSMHU CTEPEOMETPUH MPH PEIICHUH 33734 U
IIPOBEJIEHUU MaTEMAaTUYECKUX PACCYKICHUM;

® IIPUMEHATH AKCHOMBI CTEPEOMETPUM W CIEACTBMS M3 HHUX IIpU  PELICHUH
TFE€OMETPUYECKUX 3a/1a4;

e KJjaccu(UIMPOBATh B3aUMHOE PACIIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE, MIIOCKOCTEN B
IIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO OMEPUPOBATH MOHATUSAMM, CBS3aHHBIMU C YIJaMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMU B ITPOCTPAHCTBE, MEX Y IPSIMOM U IJIOCKOCTBIO;

e CcBOOOJIHO OTIEPUPOBATH MOHATUSAMM, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;



cBOOOJTHO pAacIo3HAaBaTh OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (MpH3Ma, HUpPaMHJA,
MIPSIMOYTOJIbHBIN NapajuieNenunen, Kyo);

KJIAaCCU(UITMPOBATH MHOTOTPAHHHUKH, BRIOMPAsi OCHOBAHUS JJIs KJIacCH(PHUKAITIH;
cBOOOJTHO ONEpPUPOBATH IOHATUSMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAHHUKOB
TUIOCKOCTBIO;

BBITIOJTHATH MApaJUIeIbHOE, IEHTPAIbHOE U OPTOTOHAIBHOE NMPOEKTUpOBaHKE (puryp Ha
TUIOCKOCTD, BBITIONHATH N300paykeHus (PUTYp Ha TIIOCKOCTH;

CTPOUTH CEYCHHSI MHOTOI'PAHHUKOB Pa3IMYHBIMU METO/JaMH, BBITIOJNHATH (BHIHOCHBIC)
IUIOCKHE YEepPTe)KH W3 PUCYHKOB NPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUMCIIATh IJIOMIAJM TOBEPXHOCTEH MHOTOTPAaHHHMKOB (MpH3Ma, IHPaMUAA),
TE€OMETPUYECKUX Tell C MPUMEHEHHEM (HOpMYIT,

CcBOOOJTHO OTEpUPOBATh TOHATHAMHU: CHMMETPHS B TPOCTPAHCTBE, IIEHTP, OCh H
TUTIOCKOCTh CHMMETPHH, IIEHTP, OCh M INIOCKOCTh CHMMETPHUHU (UTYPHI;

cBOOOJTHO OTIEPUPOBATH MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpAWHATAM B
MIPOCTPAHCTBE;

BBITIOJTHATE JICUCTBHS HAJl BEKTOPAMU;

pemaTh 3aJa4d Ha JI0Ka3aTeNIbCTBO MAaTEeMAaTHYECKUX OTHOIICHWH M HaXOXKIEHHE
T€OMETPUYECKAX  BEIMYMH, TIPUMEHSS M3BECTHBIE METOABI TPH  PEHICHHH
MaTeMaTUYEeCKUX 3a]1ad TIOBBIIIEHHOTO M BHICOKOTO YPOBHS CIIOKHOCTH;

MPUMEHSTH MMPOCTEHIITNE MTPOTPAMMHBIE CPEJCTBA U JIEKTPOHHO -KOMMYHUKAITHOHHBIE
CHCTEMBI TIPU PEUICHUN CTEPEOMETPHUECKUX 3a/1a4;

W3BIICKATh, npeoOpa3oBbIBaTh W HMHTEPIPETHPOBaTh  HHPOpMamuio O
MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (HUTypax, MPEACTaBICHHYI0 Ha 4YepTekKax W
PHUCYHKaX;

NPUMEHATh TOJYYECHHBIC 3HAHUS Ha TMPAKTUKE: CPaBHUBATh W aHAIM3HPOBATH
peanbHbIe CHTYalluH, NMPUMEHSTh M3YUCHHBIC TOHSATHS B TPOIECCE MOWCKA PEIICHUS
MaTeMaTU4ecKu cHopMyTUpOBAaHHON MPOOIEMBI, MOJICIIMPOBATh PEalbHBIC CHUTYalluu
Ha S3bIKE TEOMETPUHU, HCCIENOBAaTh IOCTPOCHHBIE MOJETH C HCIOJB30BAaHHEM
TeOMETPUYCCKUX TOHATHH M TEOpeM, ammapara aiareOpbl, peliaTh MPaKTUYeCKHUe
3aJ1auu, CBSI3aHHBIC C HAXOXKJICHUEM I€OMETPUUYCCKUX BEIIMYUNH;

UMETh TIPEJICTaBJICHUS] 00 OCHOBHBIX JTanax pa3BHTHS T'€OMETPHH KaK COCTaBHOMN
94acTu (pyHJAaMEHTa Pa3BUTHS TEXHOJIOTHH.



CIIOCOBBblI OHLEHKHM JOCTWXEHHA VYYAIIUMUCA JTTVIAHUPYEMBbIX
PE3YJIbTATOB

Jlnisi OlIeHHMBaHUS TPEAMETHBIX pPe3yJabTaTOB MO ydyeOHOMY mpenmery «MaTemaTuka»
ONPEENICHO MSTh YPOBHEW NOCTUKEHUM YYAIIMXCS, COOTBETCTBYIOIIUX OTMETKAM OT «5» 110
«1».

ba3oBbIll ypOBEHB JOCTMKEHUH — YPOBEHb, KOTOPBIM JEMOHCTPHUPYET OCBOCHHUE
Y4eOHBIX JICHCTBHI C OMOPHOW CHCTEMOW 3HAHMK B paMKax AMana3zoHa (Kpyra) BBIICICHHBIX
3ama4. OBnazieHre 0a30BbIM YPOBHEM SIBJIIETCS JOCTATOUHBIM JIJIsl IPOJOJIKEHUST 0OyueHusl Ha
CIIEAYIOMIEH CTYIeHH oO0pa3oBaHMs, HO HE MO NPOQGMIFHOMY HalpaBiIeHHIO. J{OCTHKEHUIO
0a30BOro YpOBHSI COOTBETCTBYET OIICHKA «YAOBJIETBOPUTENBHO» (MM OTMETKa «3», OTMETKa
«3a4YTECHOY).

[IpeBpilieHne 6a30BOr0 ypOBHS CBUAETEILCTBYET OO0 YCBOCHHHM OMNOPHOW CHCTEMBI
3HAaHWUN HA YPOBHE OCO3HAHHOTO IIPOU3BOJILHOIO OBJIAJICHUS Y4E€OHBIMU JIEHCTBUSMH, a TAKXKE O
Kpyrozope, mupoTe (Wi U30UpATeNbHOCTH) WHTEpecoB. llemecooOpa3Ho BBIACIUTH
CIIEyIOIIKE JBa YPOBHSI, IPEBbIIIAONINE 0a30BbI:

* TIOBBIIICHHBIN YPOBEHb JOCTUKEHUS IIJITAHUPYEMBIX PE3YIbTaTOB, OLIEHKA «XOPOIIO» (OTMETKa
«4»);
* BBICOKAHA YPOBEHb JOCTMIKEHUS IUIAHUPYEMBIX pEe3yJabTaTOB, OLEHKA «OTINYHO»

(oTMeTKa«S»).
[ToBBINIEHHBIT W BBICOKMM YPOBHU JIOCTHMKEHHS OTJIMYAKOTCS IO IOJIHOTE OCBOEHUS
TJTAaHUPYEMBIX pe3yabTaTOB, YPOBHIO OBJIAJICHUS y4eOHBIMU HNEHCTBUAMU u

c(hOpMUPOBAHHOCTHIO UHTEPECOB K JJAHHOW MTPEAMETHOM 00J1aCTH.

WnnuBuayanbHble  Tpaekropud — oOydeHHss — oOyyarommxcs,  JAEMOHCTPUPYIOIINUX
TIOBBIIICHHBIA W BBICOKHH YPOBHHM JIOCTHDKCHHM, Ierecoo0pa3Ho (opmMupoBaTh ¢ ydéTom
MHTEPECOB JTUX OOy4aromMXcsi M HMX IUIaHOB Ha Oynymiee. [lpm Hanmuymm ycTOWYMBBIX
MHTEPECOB K y4eOHOMY IPEeIMETY U OCHOBATEIbHON MOATOTOBKH MO HEMY TaKue 00ydaronirecs
MOTYT OBITh BOBJIEUEHBI B NPOEKTHYIO JAESITEIBbHOCTHh MO MpeIMETy U COPHUEHTHPOBAaHbI Ha
MPOJIOJKEHHE 00YUEHHUs B CTApIIUX KJlaccax Mo JaHHOMY MpouiIio.

Jlia ommcaHus TOATOTOBKM OOYYaroIIMXCsl, YPOBEHb JOCTHIKEHHHA KOTOPBIX HUXKE
0a30BOr0, 11e71eCO00Pa3HO BBIJICIUTH TAKXKE JIBA YPOBHSI:

* HU3KUH YypPOBEHb JIOCTH)KCHHUH, OIICHKa «IUI0OX0» (OTMeTKa «l1», «2»), He
JNOCTHXKEHHEe 0a30BOro ypoBHSI (MOHMXKEHHBI W HU3KUNA YPOBHH JOCTHIKCHHI)
¢ukcupyercs B 3aBUCUMOCTH OT 00bEMa U YPOBHS OCBOCHHOTO UM HEOCBOCHHOTO
COJIepKaHus MpeIMeTa.

Kak mnpaBuino, MOHMKEHHBI YPOBEHb JOCTHXKEHHI CBUAECTENHLCTBYET 00 OTCYTCTBUU
CUCTeMAaTU4YEeCKOl 0a30BOM MOATOTOBKHM, O TOM, YTO OOYYarOIIMMCS HE OCBOEHO Jaxe U
MOJIOBUHBI TUIAHUPYEMBIX PE3yIbTaTOB, KOTOPbIE OCBAMBAET OOJBIIMHCTBO OOYYAIOIIUXCS, O
TOM, YTO HMMEIOTCS 3HAYUTEIbHbIE MPOOENbl B 3HAHMSX, JalibHeIee oOydyeHHe 3aTpyaHEHO.
IIpn sTOM oOOyuaromuiicss MOKET BBIMIOJHATH OTHAEIbHBIC 33aJaHUS MOBBIIICHHOTO YpPOBHS.
JanHas rpynmna oOydaromuxcsi (B cpeqHeM B XoJe oOydeHHs cocramisiomas okosio 10 %)
TpeOyeT crenualbHOM JUArHOCTHKH 3aTpyAHEHUI B 00yuyeHHH, IpOoOeIoB B CUCTEME 3HAHUH U
OKa3aHMsl LeJIeHAPaBICHHOW MOMOIIM B IOCTHKEHUU 0Aa30BOT0 YPOBHHI.

Huzkuii ypoBeHb OCBOEHMs IUIAHHUPYEMBIX pE3YJIbTAaTOB CBHUAETENIBLCTBYET O HAIWYUU
TOJIBKO OTAEBHBIX (pparMeHTapHBIX 3HAHUHN 1O NpeAMETY, AajbHellee 00ydeHue MpaKTHUYeCKH
HEBO3MOXKHO. OOydaromumcsi, KOTOpble JEMOHCTPUPYIOT HU3KUHA YpPOBEHb JOCTIKEHHI,
TpeOyeTcs creraibHasi MOMOIb HE TOJIBKO 10 Y4eOHOMY IpeAMETY, HO U 10 (GOPMUPOBAHUIO
MOTHBALMU K O0Y4YEHUIO, Pa3BUTHIO HHTEpeca K U3ydaeMoil mpeaMeTHO 001acTH, TOHUMaHHIO
3HaYMMOCTH IpeaMeTa Uil XKHU3HU U Ap. TOJIbKO HaJM4Yue MOJIO0KUTEIbHOM MOTHUBALMU MOXKET
CTaTh OCHOBOM JIMKBUJAIIMU TPo0OeIOB B 00yUEHHUH JUIS JAHHOM I'PYIIbl 00y4aromuXcs.



@opMBbI KOHTPOJISI: YCTHBI OTBET, KOHTpOJIbHas paboTa, camocTosTelbHas padoTa,
MaTeMaTUYECKUI TUKTAHT, TECT (IIPOBOJIUTCS B paMKax ypoka 5-10 MUHYT)

HopwMmbl o11eHOK MUCBbMEHHBIX paboT (KOHTpOJbHas paboTa, caMocTosITelIbHas padoTa,
TEKyIIast MMCbMEHHas paboTa) mo Mmatemaruke B V—VI kinaccax

Copnepxxanne 1 00bEM MaTepuaa, BKIOYaeMOTO B KOHTPOJIbHBIC MHCbMEHHBIE PaOOTHI, a
TaK)Ke B 3a/1aHUs JUIsl IOBCEHEBHBIX MMCbMEHHBIX YIIPAXKHEHUN, ONPEAEISIOTCS TpeOOBaHUAMM,
YCTaHOBJIEHHBIMU 00pa30BaTeIbHOM IPOrpaMMO.

[lo xapakrepy 3ajaHuil TUCbMEHHBIE Pa0OTHI COCTOAT: @) TOJIBKO U3 IPUMEPOB; 0) TOJIBKO
W3 3a71a4; B) U3 33J1a4 U IPUMEPOB.

OneHka TUCBMEHHOM paboThl oOmpeAensercs ¢ y4€ToM TMpexae Bcero e o00I1ero
MaTeMaTHYEeCKOI0  ypPOBHS, OPUTMHAJIBHOCTH, IOCJIEIOBATEIIBHOCTH, JIOTMYHOCTH €€
BBITIOJIHEHUS, a TAKXKe Yncia OMMOOK U HETOUETOB U KauecTBa oopmiieHus: paboThI.

Ommm6OKa, TOBTOPSIOIIASICS B OJHOM paboTe HECKOJILKO pa3, paccCMaTpUBAETCS KaK OJ[HA OLTHOKA.

3a opdorpapuyeckue omMOKU, OMYIIEHHbIE YYEHHKaMH, OIIEHKAa HE CHWXKaercs; 00
opdorpadudecKkux OMMOKax JOBOJAUTCS JI0 CBEJACHMS MPENOAaBaTENsl pyCcCKOTO si3bika. OHaKo
OLIMOKY B HANMMCAaHUU MaTeMaTHYECKUX TEPMUHOB, YK€ BCTpPEUaBIIMXCA IIKOJbHUKAM Kilacca,
JOJIKHBI YIUTBIBAThCS KaK HEIOUETHI B padoTe.

IIpu onenke nucbMEHHBIX padoT MO0 MaTeMaTHKe Pa3jM4Yal0T rpyodblie OIMOKHU, OIIMOKU U
HEI04€ThI.

I'py6osiMu B V—VI kiaccax cuuTaroTcst OmUOKH, CBSI3aHHBIE C BOMPOCAMM, BKIIOUEHHBIMU
B «TpeboBaHus K ypOBHIO MOJATOTOBKHA OKAaHYMBAIOIIMX HAYAJIBHYIO IIKOJY» 00pa30BaTeNbHBIX
CTaH/IapPTOB, a TaKXe MOKAa3bIBAIOIINE, YTO YIYCHUK HE YCBOWJI BOIPOCHI U3YYEHHBIX HOBBIX TEM,
OTHECEHHBIE CTaHAApTaMH OCHOBHOTO O0OIIero oOpa3oBaHUs K YUCITY OOS3aTEeNbHBIX IS
YCBOCHHMSI BCEMH YYEHUKAMH.

Tak, Hanpumep, K rpyObIM OTHOCATCS OIIMOKM B BBIYHUCIECHUSX, CBUIETEIbCTBYIOLIME O
HE3HAHUM TAOJIUIBI CIIOKEHHS WM TaOIUIbl YMHOKEHHS, CBS3aHHbIE ¢ HE3HAHUEM AJIFOPUTMA
MIMCBMEHHOTO CJIOKEHUS U BBIYATAHUS, YMHOKCHHUS U JICJICHUS HA OJTHO- WX JBY3HAYHOE YHUCIIO
U T. M., OIMOKH, CBUAETEIbCTBYIOIIME O HE3HAHMHM OCHOBHBIX ()OpMYI, NMpaBWJI U SIBHOM
HEYMEHHHM HX IPUMEHATb, O HE3HAHWU MPUEMOB pEUICHMs 3a]ad, AHAJIOTUYHBIX paHee
U3Y4YCHHBIM.

IIpumeuanue. Ecnu rpyGast ommbOka BcTpedaercss B paboTe TOJIBKO B OJHOM Clydae M3
HECKOJIbKUX aHAJIOTWYHBIX, TO IPU OLIEHKE paboThl 3Ta OmMOKAa MOXET ObITh IpPUPABHEHA K
Herpy0oil.

IIpumepamu HerpyObIX OIIMOOK SIBISIOTCS: OLIMOKHM, CBA3aHHBIE C HEJIOCTATOYHO IOJIHBIM
YCBOEHHUEM TEKYILEro ydeOHOTO MaTepHaia, He BIIOJHE TOYHO C(OPMYIUPOBAHHBIN BONPOC WIH
MIOSICHEHHUE IIPU PEIICHUU 3a7a4d, HETOYHOCTH NP BBIIIOJHEHUN F€OMETPUYECKUX MOCTPOECHUN
UT.IL

Henoyéramm cumTaloTcsi HEpalMOHAIbHBIEC 3alIUCU IIPU BBIYMCICHMSX, HEPALlMOHAJIBHBIE
npuUEMBI BBIUMCIIEHUH, peoOpa3oBaHuil U pelleHuil 3a1a4, HeOpeXHOe BBIIIOJHEHUE YepTexen
U CXEM, OTJAEJbHbIC MOTPEHIHOCTH B (HOPMYIMPOBKE IMOSICHEHUS WIM OTBeTa K 3amade. K
Helo4éTaM MOYKHO OTHECTH M JIpyrHe HeIOCTaTKU paboThl, BBI3BAHHBIE HEJOCTATOUYHBIM
BHUMaHMEM Yy4allluXcs, HalpHUMep: HEMOJHOE COKpalleHue ApoOeill WM YIEHOB OTHOIICHUS;
oOpaleHre CMEIIaHHbIX YUCeN B HEMPABUWIBHYIO IpO0b MPU CIOXKEHUN U BBIYUTAHUH; IPOITYCK
HaMMEHOBAHMM; MPOIMYCK YMCEN B MPOMEXKYTOUYHBIX 3alUCAX; MepecTaHOBKa LU(p Mpu 3amucu
qHCceN; OIMUOKY, TOMYLIeHHbIE IPY MEPENUCHIBAHUU U T. 11

OneHka MNHCBMEHHOM pabOThl MO BBIMOJHEHUIO BBIYUCIUTENbHBIX 3aJaHUi U
anreOpandeckux rmpeoOpazoBaHui

Bbicoxknii ypoBeHb (o0TMeTKa «5») cTaBUTCS 3a O€3yKOPHU3HEHHOE BBINOJHEHHE
MUCHMEHHOM paboThl, T. €. a) €CIU PElIeHNe BCeX MPUMEPOB BepHOE; 0) eciu Bce JeHcTBUA U
npeoOpa3oBaHUsl BBIOJHEHBI IpaBHJIbHO, 0Oe3 omuOOK; BCe 3amMCH XOJa PpEILICHHUs
PacmoJIOKEHbl MOCIEA0BATENBHO, a TAKXKE CJHEJIaHa MPOBEPKAa pEIIEHUS B TEX CiIydasx, Korja



3TO Tpedyercs.

IloBbImeHHBbI ypoBeHb (O0TMeTKa «4») CTaBUTCS 3a pabOTy, KOTOpas BBINOJHEHA B
OCHOBHOM IIPaBWJILHO, HO JIOMYyIIeHa O Ha (Herpy0as) ommoKa Wi 1Ba-Tpu HelouéTa.
Ba3oBblii ypoBeHb (0TMeETKA «3») CTABUTCS B CIEAYIONIUX CIIy4YasiX:

a) ecnu B paboTe MMeeTcsl oJiHA Tpydast ommOKa U He Ooyiee 0JHON HErpyool OmmuoKu; 0)
IIpY HAJIMYUM OJHOU rpyOoil OIMOKU M OJHOTO -IBYX HEJOUYETOB; B) MPU OTCYTCTBHM IPyOBIX
OmMOOK, HO MPH HAIWYHH OT JBYX J0 YETHIPEX (HErpyObIX) OIMMOOK; T) MPU HATHYUH JBYX
HErpyObIX OmMMUOOK M He OoJiee TPEX HEAOUETOB; 1) MPHU OTCYTCTBUH OIIMOOK, HO MPH HAINYHU
4eThIpEX U 0oJiee HEOUYETOB; €) €CII BEPHO BBIIIOJIHEHO 00Jiee MOJIOBHHBI 00bEMa Bcel pabOTHI.

Huxe 0a30Boro ypoeHb (0TMeTKa «2») CTaBHUTCS, KOTJIa YUCIIO OIIMOOK TMPEBOCXOHT
HOpPMY, TP KOTOPOH MOXET OBITh BBICTABJICHA IOJIOKUTEIbHAS OICHKA, WM €CIIH NPaBHIBLHO
BBITIOJIHEHO MEHEe MOJIOBHUHBI BCEH paObOTHI.

[Ipumeuanue. OT™MeTKa «5» MOKET ObITh MOCTaBJIEHA, HECMOTPSI HAa HAJIMYHME OJHOTO-ABYX
HEZO0YETOB, €CIM YYEHUK Jall OPUTMHAIBHOE pELIeHUE 3a/laHui, CBUJIETENIbCTBYIOIIEE O €ro
XOPOIIEeM MaTeMaTHYeCKOM Pa3BUTHH.

OuneHka NMCbMEHHOH padoThI 10 pelIeHUI0 TEKCTOBBIX 3a/1a4

Bbicoknii ypoBeHb (0TMeTKa«S») CTaBUTCS B TOM Cllydae, KOTJa 3ajaya pelieHa
MIPAaBHIIBLHO: XOJ] PEIICHHUS 3a]]aui BEPEH, BCe JCUCTBUS U MPeoOpa30BaHus BHIIIOJIHEHB BEPHO H
panroHabHO; B 3aj1a4ue, pemaeMoi C BOITPOCAMH HITH TIOSICHEHUSMH K JACHCTBUSM, JTaHBI TOYHBIC
W TpaBWiIbHbIE (OPMYITHPOBKH; B 3aJade, pEHIaeMoOil C TIOMOIIBIO YpPaBHEHHS, JaHBI
HE0O0XOIMMBIE TTOSICHEHUS; 3aITUCH TPABWIBHBI, PACIIOJIOKEHBI TIOCIIEIOBATENBHO, 1aH BEPHBINA U
MCYEpIBIBAIOIINI OTBET Ha BOIIPOCHI 3a/1a4M; C/IeaHa MPOBEepKa pelIeHus (B TeX Ciiydasx, Korjaa
3TO Tpedyercs).

IloBbIlIeHHBIH YPOBeHb (OTMETKA «4») CTaBUTCS B TOM cCliydae, €ClId IPH MPaBUILHOM
XOJIe pelIeHusl 3a1a4u I0MyIIeHa oJHa HerpyOasi omuOKa WK 1Ba-TpU HEJOUETA.

ba3oBblii ypoBeHb (O0TMeTKa «3») CTaBUTCS B TOM ClIydae, €CJIM XOJ PEHICHUS
MpaBUJIBLHBIN, HO: a) JOMYyIIeHa OJHa rpydast ormoKa U He OoJiee 0JHON HEerpyOoii; 0) momyrieHa
oJHa TpybOas ommOKka W He Oojee NBYX HEIOYETOB; B) JOMYIICHBI TPU-YETHIPE HErpyoOble
OImMMOKH TIPU OTCYTCTBUM HEJOUYETOB; T') JOMYIIEHO HE 0ojiee ABYX HErpyOBIX OMIMOOK M TPEX
HEZ0YETOB; 1) MPU OTCYTCTBUU OLIMOOK, HO MPU HAIMYKUH OoJiee TPEX HEJOUETOB.

Huske 6a30Boro ypoBeHb (0TMeTKA «2») CTaBUTCSA B TOM CiIydae, KOTJa YHCIIO OIIMOOK
MIPEBOCXOIUT HOPMY, IIPU KOTOPOI MOXKET OBITH BHICTABJICHA MOJIOKUTEIbHAS OI[CHKA.
IIpumeuanus.

1. OtMeTka «5» MOXeT ObITh IOCTaBlieHa, HECMOTPS HAa HAJIWYUE OMUCKU MU
HeZou€Ta, €CliM YYEHHK Jajl OPUTMHAIbHOE pellleHHe, CBUAETEIbCTBYIOLIEE O €ro
XOPOIIEM MaTeMaTUYECKOM Pa3BUTHH.

2. [lonoxkurenpHast omeHKa «3» MOXeT ObIThb  BBICTAaBIIEHA  YYCHUKY,
BBITIOJIHUBIIIEMY pa0OTy HE TMOJHOCTBHIO, €CIM OH 0e30IMO0YHO BBIMOIHHUI OoJjee
MOJIOBUHBI 00bEMA BCEHl pabOTHI.

Ounenka KOMOMHUPOBAHHBIX MTUCHMEHHBIX PA0OT [0 MaTeMaTUKE.

[TuceMenHnas paboTa Mo MaTeMaTuke, MoAJeKalasi OLEHUBAHUIO, MOXKET COCTOSITh U3 3a/1a4
U TpUMepoB (KOMOMHHpOBaHHas paboTta). B 3Tom ciyuae mnpemnojaBaTelb cHayaiga AaéT
[PEBApUTENIbHYI0 OLIEHKY KaXJ0M dYacTH paboThl, a 3areM OOlLIyl0, PYKOBOJCTBYSCH
CIICAYIOIINM:

a) ecnu 0o0e JacTu pabOTHl OIIEHEHBI OJUHAKOBO, TO 3Ta OTMETKA JOJDKHA OBITH OOIIei
1U1s1 BCeil pabOThI B LIENIOM;

0) ecli OIICHKH YacTel pa3HATCS Ha OJAMH 0alul, HAapUMep, JaHbl OTMETKH «5» U «4» uin
«» 1 «3 » U T. I, TO 32 pabOTy B 11€JIOM, KaK MPABUIIO, CTABUTCS HU3IIASA U3 IBYX OTMETOK, HO
IIPU ATOM YUUTBIBAETCS 3HAUEHHE KaX 101 U3 yacTeil paboThl;

B) HHU3INAs U3 JBYX JaHHBIX OTMETOK CTaBHUTCS M B TOM CIIy4ae, €CIIM OJHA YacTh paboThI
olleHeHa OayuioM «5 », a apyras — 0OamioM «3 », HO B 3TOM cCllydae IperojaBaTellb MOXKET



OLIGHUTH TaKylo paboTy B IesloM OamoM «4» MpH yCIOBHUHU, YTO OTMETKA «5» TOCTaBJICHA 3a
OCHOBHYIO 4acTb paboTHI;

I') ecly OJHAa M3 yacTeil paboThl OlleHEeHa OaimioM «5 » win «4», a napyrasg — OayioM «2»
wm «1», To 3a BCio paboOTy B LIEJIOM CTaBUTCS Oaml «2», HO IMPENoAaBaTellb MOKET OLIEHUTH
BCIO paboTy OamioM «3 » HpW YCIOBUH, YTO BBICIIAS M3 JABYX JAHHBIX OIICHOK MOCTaBJICHA 32
OCHOBHYIO 4acTh PaOOTHI.

[Ipumeuanue. OCHOBHOM CUMTAETCs Ta YacThb pabOThl, KOTOPas BKJIOYAET OOJBIIMN IO
00bEMyY MM HanboJIee BaKHBIN 110 3HAYEHUIO MaTepPHall 10 U3y4aeMbIM TeMaM IPOTPaMMEI.
OneHka TeKylIuX NUCbMEHHBIX padoT

[Ipu oneHKe NOBCETHEBHBIX 00yJarOmMX padOT M0 MaTeMaTHUKE YUUTEIb PYKOBOJCTBYETCS
YKa3aHHbIMH HOpPMaMU OIIEHOK, HO YYUTBIBAET CTENIEHb CAMOCTOSTEIIbHOCTH BBIIIOJIHEHUS padoT
yUYalIUMHUCH, a TAK)Ke TO, HACKOJIbKO 3aKpeIIEH BHOBb M3y4aeMblil MaTepuall.

OO0yuaromue MUCbMEHHbIE PadoThl, BHIIIOJHEHHbIE YUAIIUMUCS BIIOJIHE CAMOCTOSITENIBHO C
MIPUMEHEHHEM paHee U3YyYEHHBIX M XOPOIIO 3aKPEIUIEHHBIX 3HAaHUN, OLIEHUBAIOTCS TaK )K€, KaK U
KOHTpPOJIbHBIE PAOOTHI.

OOyyarmmue NUCbMEHHbIE PaldOThI, BBHINOIHEHHBIE BIOJHE CaMOCTOSITENIbHO, HA TOJIBKO
YTO M3YYEHHBIE U HEJOCTATOYHO 3aKperjEHHbIE MpaBUia, MOTYT OLIEHUBAThCA Ha OJUH Oal
BBIIIIE, YeM KOHTpPOJbHBIE pabOThI, HO OTMETKA «5 » M B 3TOM CIllyyae BBICTABISETCS TOJBKO 32
0€3yKOpPU3HEHHO BBITIOJIHEHHBIE PaOOTHI.

ITucbmenHble padoThl, BHITIOJHEHHBIE B KJAcCe€ C MPEABAPUTEIBHBIM Pa300pOM HUX TIOJ
PYKOBOJICTBOM YUYHUTEJIs, OLIEHUBAIOTCSI HA OJUH Oalll HUXKE, YeM 3TO IMPEeTyCMOTPEHO HOpMaMU
OIICHKH KOHTPOJIbHBIX MUCbMEHHBIX padboT. Ho 6e3ykopu3HEHHO BBINOJIHEHHAs paboTa U B 3TOM
cllydae OI[EHUBAeTcs 0aJlJIoM «S ».

JlomaniHue nucbMeHHbIe padoThl OIICHUBAIOTCS TaK K€, KaK KiaccHas pabora oOydaroliero
Xapakrepa.

Hopmbl oOlleHOK MATEeMaTH4eCKOr0 AUKTAHTA BBICTABJSETCH € YYe€TOM YHCJIA BEPHO
peleHHbIX 3aJaHN I :

Bricokuit ypoBeHb (OTMETKa «5»): YHCIIO BEPHBIX OTBETOB -8. [lOBBINICHHBIN YpOBEHB
(oTMeTKa «4»): YHCIIO BEPHBIX OTBETOB -7. ba3oBbIif ypoBeHb (OTMETKA «3»): YHCIIO BEPHBIX
OTBETOB-5,6.

Hwxe 6a30Bor0 ypoBeHb (OTMETKA «2»): YUCIIO BEPHBIX OTBETOB MEHEE 5.

Hopmbl ouieHOK TecTa:

Bricokuit ypoBeHb (0TMETKa «5) 4uciIo BepHbIX 0TBETOB - OT 90 10 100%. IloBbIieHHbII
ypOBEHb (OTMETKA «4%»): 4HCIIO BEPHBIX OTBETOB - OT 70 10 89%.

ba3oBblii ypoBeHb (OTMETKA «3»): UUCIIO BEPHBIX OTBETOB - OT 50110 69%.

Huskwuit ypoBeHb (OTMETKA «2»): YKCIIO BEpHBIX 0TBETOB - 0 - 49%.

HopwmeI o11€HOK yCTHOTO OTBETA:

Bobicokuii ypoBeHb (0TMeTKA «5%») BBICTABIIACTCS, €CIIU YUaIHHCs:

MOCJIEIOBATENIbHO, YETKO, CBS3HO, OOOCHOBAaHHO U 0€30IMO0OYHO H3IaraeT Y4eOHBIH
MaTtepuan; JaeT OTBET B JIOTUYECKOW MOCJIEeNOBATENbHOCTH C WCIOJIB30BAHUEM MPHUHITON
TEPMHUHOJIOTHH;

MOKa3blBa€T TMOHHMMAaHHWE CYIIHOCTH  pacCMaTpUBAeMbIX  MOHSITHH, SIBICHUH U
3aKOHOMEPHOCTEH, TEOpHii, B3aUMOCBSI3€H; yMeEeT BBIIENATh TJaBHOE, CaMOCTOSTEIBHO
MOATBEPKIaTh OTBET KOHKPETHBIMU IIpUMepamu, (hakramu;

CaMOCTOSITENIBHO ~ aHaJM3UpyeT U 0000IIaeT TeopeTHdYecKuil Marepuai; CBOOOIHO
yCTaHABIUBAaeT MEXMNpeaMeTHble (HA OCHOBE paHee TMPUOOPETEHHBIX 3HAHWMA) U
BHYTPUIIPEIMETHBIC CBS3U;

YBEPEHHO U 0e30IHNO0YHO MPUMEHSET MOTy4YeHHBIC 3HAHUS B PEIICHUU HOBBIX, paHee He
BCTpEUaBIIUXCSA 33]1a4;

paIMoHaIbHO WCMOJB3yeT HArJSAHBIE TOCOOUS, CIpaBOYHBIE MaTepUaNbl, Yy4eOHUK,



JOTIOJIHUTEIIBHYIO  JINTEPATypy, I[EPBOMCTOYHUKU; IIPUMEHSAET YIOPAJOYCHHYIO CHUCTEMY
YCJIOBHBIX 0003HaUEHHH NMPHU BEACHUH 3aIMCEH, COMTPOBOKIAIONIUX OTBET; MMEET HEOOXOJMMbIE
HaBBIKH pabOThI ¢ IPUOOPAMH, YEPTEKAMU, CXeMaMH U I'pauKaMH, COMMyTCTBYIOIUMH OTBETY;

JIOITyCKAeT B OTBETE HEJ0UEThI, KOTOPHIE JIETKO UCIIPABIISET 10 TPEOOBAHUIO YUUTEIIS.
IMoBbINIeHHBIIT yPOBeHb (0TMETKA «4%) BHICTABJISICTCS, €CITHA YUAIHHACS:

MIOKa3blBAET 3HAHME BCErO0 M3YYEHHOIO YYeOHOro MaTepuala; JaeT B OCHOBHOM
NpaBWJIbHBI  OTBET; Yy4eOHBIM Marepuan u3jdaraeT B  OOOCHOBAaHHOW  JIOrMYECKOM
IIOCJIEIOBATEIIBHOCTH C IIPUBEICHUEM KOHKPETHBIX IPUMEPOB, NP ITOM JIOIIYCKA€T OJHY
HEerpyOyIo OmMOKY WM He OoJiee MBYX HEJIOYETOB B MCIOJIBb30BAHUHM TEPMUHOJIOTHH Y4€OHOTO
IpeaMeTa, KOTOpbIE MOJXKET UCIPaBUTh CAMOCTOSITENIbHO; aHAIM3UpYyeT U 00oO0maer
TEOPETUYECKUI MaTepHalr;

coOI0aeT OCHOBHBIE MpaBUJia KyJIbTYypbl YCTHOW pedM; MPUMEHSIET YHOPSI0UYEHHYIO
CUCTEMY YCJIOBHBIX 0003HAUEHUI TP BEJICHUH 3aIIUCEN, COTTPOBOKAAIONINX OTBET;

Ba3oBblii ypoBeHb (0TMeTKa «3»), BRICTABIISCTCS, €CIIH yYaIlIUiics:

JEMOHCTPUPYET YCBOEHHE OCHOBHOIO COJEpXaHHsl ydeOHOro Marepuana, UMeeT MpoOebl,
HE NMPEensATCTBYIOLIUE NalbHENIIEMy YCBOCHHIO YyUeOHOT0 MaTepuraia;

MPUMEHSET TOJyYeHHbIE 3HAHUS TpPU OTBETE Ha BOIPOC, aHAIM3E MPEIIOKEHHBIX
CUTYaIHi mo oOpasity;

JOTYCKaeT OIIMOKM B HCIOJIb30BAHUM TEPMUHOJIOTMM Y4e€OHOTO MpeaMeTa; MOKa3bIBaeT
HEJO0CTAaTOYHYIO CPOPMHUPOBAHHOCTHh OTAEIBHBIX 3HAHUN M YMEHUI; BBIBOJABI M 0000IIEHUS
apryMeHTUpYeT cj1abo, JOMyCKaeT B HUX OLINOKHY;

3aTpyaHSETCs MPH aHaiau3e 1 00001eH yueOHOro MaTepuana;

JTa€T HETOJHbIE OTBETHl Ha BOIPOCHI YYHUTENS WM BOCHPOM3BOIUT COJEpKAHUE paHee
IIPOYUTAHHOTO Y4€OHOIO TEKCTa, c1a00 CBA3aHHOTO C 3aJlaHHBIM BOIIPOCOM;

UCIOJb3YeT HEYNOPSA0UEHHYIO CUCTEMY YCIOBHBIX 0003HAUEHUH NPHU BEICHUU 3alucel,
CONPOBOXKIAIOIINX OTBET.
Huzxe 6a30Boro ypoBeHb (0TMETKA «2») BBICTABIISACTCS, €CITH yUAIIHHACS:

HE PACKpBLI OCHOBHOE COJEp)KaHHE Y4YeOHOro Marepuaja B Ipejenax I[OCTABJICHHBIX
BOIIPOCOB; HE YMEET NPHUMEHATh MMEIOLIUECS 3HAHMA K PELICHUIO KOHKPETHBIX BOIPOCOB U
3ajja4 o obpasiy;

JIOITyCKaeT B OTBeTE OoJiee BYX IpyObIX OMIMOOK, KOTOPbIE HE MOXET UCIPABUThH JAXKE
IIPY IOMOIIY YYAIIUXCSA U yUUTENS.



YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1.

Artanacsn JI.C., byry3os B.®., Kagomues C.b. u ap. 'eomerpust 10-11 xnaccei: yueb. s
obmieo0OpazoBarenbHbIX. opranusanuii — M.: [Ipocsemenue, 2022.

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

1.

2.

3.

l'ocynapcTBenHble  00Opa3zoBaTeNbHBIE CTAaHAAPTHI OCHOBHOTO M CpEAHEro oOmiero
oOpa3oBaHUsl.

Artanacsn JI.C., byryzoB B.®., Kagomues C.b. u np. I'eomerpus 10-11 kmaccer: y4ue0. mis
obmieo0OpazoBarenbHBIX. opranusanuii — M.: [Ipocsemenue, 2016.

3uB b.I'., Meiinep B.M. [lunaktuyeckue matepuaisl mo reomerpuu s 11 xmacca. — M.:
[Ipocsemuienue, 2004.

3uB b.I'., Meitniep B.M., baxanckuit A.Il. 3anauu nmo reomerpun yist 7 — 11 xkimaccoB. — M.
[Ipocsemnienue, 2004.

Caakssu C.M., byry3zoB B.®. Uzydyenue reomerpun B 10 — 11 kmaccax: Meroaudeckue
pexomeHaanuu K yueoHuky. Kuura ms yuurens. — M.: [Ipocsemenue, 2003.

I'mazkoB 10.A., KOmuna W.U., byryzoB B.®. Pabouas Tterpams. 11 xmacc. — M.,
[Ipocsemienue, 2013.

®emuenko JI.A., JIutBunenko [.H. Pa3HOoypoBHEBbIE 3afaHusd I TEMAaTUYECKUX U
UTOTOBBIX KOHTPOJIbHBIX paboT 1o reomerpun. 10-11 kmaccer. - /1., 2008.

[Toremxun B.JI., [Toremkuna JL.JI. 'eomerpust. 10 — 11 knaccel. 3agaqyHuK — IPAKTUKYM. —
., 2017r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

NookownE

bu6moreka I{OK https://m.edsoo.ru/
https://infourok.ru/

https://edu.skysmart.ru/
https://onlinetestpad.com/
https://resh.edu.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://ege.sdamgia.ru/



https://m.edsoo.ru/
https://infourok.ru/
https://edu.skysmart.ru/
https://onlinetestpad.com/
https://resh.edu.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

KosunuecTBO 4yacos DJIEKTPOHHbBIE
No HaumenoBanue
n/ | pasienoB u TeM Bce Kourpoubsn | IIpakTHuec (1npornie)
P p p o0pa3oBaTre/ibHbIE
n NporpaMmabl ro bie padoThI KHe padoThI pecypel
Brejenye B https://resh.edu.ru/subject/
1 23 1 17/10
CTEPEOMETPHIO
Bzaumnoe https://resh.edu.ru/subject/
2 pacCIIOJIOKEHUE 6 17/10
MPSIMBIX B
MIPOCTPAHCTBE
[TapamiensHOCTh https://resh.edu.ru/subject/
3 NPSMBIX U 8 1 17/10
IIJIOCKOCTEHN B
MIPOCTPAHCTBE
IMeprieH UK YIAPH https://resh.edu.ru/subject/
4 OCTb IIPSAMBIX U o5 1 17/10
IJIOCKOCTEHN B
MIPOCTPAHCTBE
; VI I 5 https://resh.edu.ru/subject/
paccTOSTHUS 17/10
https://resh.edu.ru/subject/
6 MHororpaHHuKH 8 1 17/10
BekTops! B https://resh.edu.ru/subject/
7 12 1 17/10
MIPOCTPAHCTBE
[ToBTOpEHME, https://resh.edu.ru/subject/
8 000011eHE U 5 1 17/10
CUCTEMATHU3ALIUS
3HAaHUN
OBILIEE
KOJIMYECTBO
YACOB I10O 102 6 0

I[TPOTPAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

KAJIEHJIAPHO-TEMATHUYECKOE IIJIAHMPOBAHMUE 10 knacc

Ne n/n Jara Tema ypoka Ko-Bo
UIaH ¢akr 4acoB

Tema 1. BBeieHue B cTepeoMeTpHIO 23

1 OcHoBHBIE TIpaBHIIa H300pAKEHUS HA PUCYHKE TUIOCKOCTH, 1
MapajuieIbHbIX MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

2 [TonsTHS cTEepeoMeTpUN: TOUKA, IIPsAMas, INIOCKOCTh, IPOCTPAaHCTBO. | 1
OcHoBHbI€ TIpaBUJIa U300pa’KEHUS HA PUCYHKE INIOCKOCTH,
napajieIbHBIX PSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

3 [TonsaTus: nepecekaronuecs MIOCKOCTH, epecekaromuecs npsivasi | 1
MJIOCKOCTh; TIOJIYIIPOCTPAHCTBO

4 [TonsaTus: mepecekaronuecs MIOCKOCTH, epecekaromuecs npsivast | 1
TIJIOCKOCTh; TIOJIYIIPOCTPAHCTBO

5 MHororpaHHuKH, U300paKeHHE MPOCTEHIINX MPOCTPAHCTBEHHBIX 1
(uryp, HECYyIIECTBYIOIUX 0OHEKTOB

6 MHororpaHHUKH, U300paKEHHUE MPOCTEHIIINX MTPOCTPAHCTBEHHBIX 1
(buryp, HecylecTBYIOIHUX 00BEKTOB

7 AKCHOMBI CTEPEOMETPHUH U MTEPBBIE CIECICTBUS U3 HUX 1

8 AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIEACTBUS U3 HUX 1

9 AKCHOMBI CTEPEOMETPHH U TIEPBHIE CIIeCTBHS M3 HUX. CriocOObI 1
3a/IaHMsI TIPSIMBIX U TUIOCKOCTEHN B mpocTpancTBe. O003HAUCHUS
MPSAMBIX U IUIOCKOCTEN

10 N3obpaxenne ceueHnit mupaMuibl, KyOa U IPU3MbI, KOTOPhIE 1
MPOXOAT Yepe3 ux péopa. M3zo0pakeHue nepecedeHus moTydeHHbIX
IJIOCKOCTEN. PackpammBaHue MOCTPOCHHBIX CEYCHHUI Pa3HbIMU
LBETaMU

11 N3obpaxenne ceueHnit mupaMuibl, KyOa U IPU3MBI, KOTOPhIE 1
MPOXOAT Yepe3 ux péopa. M3zo0pakeHue nepecevueHus MoJTydeHHbIX
iockocTeil. PackparirBaHue MOCTPOCHHBIX CEUEHUN Pa3HbIMU
[[BETaMU

12 N3obpaxenne ceueHnit mupaMuibl, Ky0a U IPU3MbI, KOTOPbIE 1
IpOXOJAT uepe3 ux péopa. M3o0paxeHue nepeceyeHus NOIyISHHbBIX
iockocTeil. PackparirBaHue MoCTPOCHHBIX CEUEHUN Pa3HbIMU
[[BETaMU

13 N3o00paxkenue ceueHnit mupamMupl, Ky0a ¥ MpU3MbI, KOTOPbIE 1
IpOXOAT uepe3 ux péopa. M3o0paxkeHue nepeceueHus: NoJTy4eHHBIX
II0cKocTel. PackpariBaHye moCTPOCHHBIX CEYEHUN Pa3HbIMU
[[BETaMU

14 Merto crie10B AJIs MOCTPOCHUSI CEUSHUI 1

15 Mertona cnenoB Juis MOCTpoeHus ceueHuii. CBOMCTBa MepeceueHuit 1
IPSIMBIX U TJIOCKOCTEH

16 Merton crnenoB A ocTpoeHus ceueHuid. CBoCTBa nepeceueHnit 1
IPSIMBIX U TJIOCKOCTEH

17 IToctpoenue ceuenuii B nupamuze, Kyoe no Tpém Toukam Ha péopax. | 1
Co3naHne BBIHOCHBIX YEPTEKEN U 3aIIUCh IIaroB MOCTPOEHUS

18 ITocTpoenue ceuenuii B nupamuze, Kyoe no Tpém Toukam Ha péopax. | 1




CoztaHue BBIHOCHBIX YEPTEXKEH U 3alKCh LIAr0B NOCTPOEHUS

19

[MocTpoenue ceueHwmii B nmupammuie, Kyoe mo TpéM Toukam Ha pédpax.
Co3pnanne BBIHOCHBIX YEPTEKEH U 3aITUCh IIaroB MOCTPOCHUS

20

[MocTpoenue ceueHmii B mupamuie, Kyoe mo TpéM Toukam Ha pédpax.
Co3znanue BBIHOCHBIX YEPTEKEH U 3alKCh IaroB MOCTPOCHUS

21

[ToBTOpenue mnannmerpun: Teopema 0 IPONOPUUOHAIBHBIX OTPE3KaX.
[ToroOue TpeyroIbHUKOB

22

Koumponvnas paboma Ne 1 no meme "Axcuomvr cmepeomempui.
Ceuenus"

23

[ToBTopenue nmnanumerpun: Teopema MeHenas. PacyeTsl B c€UeHHSX
Ha BBIHOCHBIX yepTexkax. McTopus pa3BuTHs IUIAHUMETPUHU U
CTEPEOMETPUH

Tema 2. B3aumHoe pacnoJio:keHue NPsIMbIX B MPOCTPAHCTBE

24

B3anMHOE€ pacnosiokeHue NpsIMbIX B IPOCTPAHCTBE.
CkpemuBatoniuecs npsmele. [Ipru3Haky CKpemyBaomuxcs NpsiMbIX.
[TapaienpHbIe IPsIMBIE B IPOCTPAHCTBE

25

Teopema 0 CyneCTBOBaHUM M €IMHCTBEHHOCTH MPSIMOM NapaJljIeIbHON
JAHHOM IPSIMOM, MTPOXOASIIEN Yepe3 TOUKY TPOCTPAHCTBA U HE
Jexalle Ha TaHHOM IpsiMoil. JIemMa o mepeceueHnn napauieIbHbIX
MPSIMBIX TIOCKOCTBIO

26

[TapannenbHOCTB TpeX MpsIMBIX. Teopema 0 TPEX mapaienbHbIX
npsiMbIX. TeopeMa 0 CKpelIMBarOIIMXCS TPAMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA MApaLIEIbHOTO
npoektupoBanusi. 3o00pakeHne pa3HbIX GUTYp B apaIeTbHOM
MIPOEKIINH

28

LlenTpanbHas npoekiusa. YTroj ¢ COHANpaBI€HHBIMUA CTOPOHAMHU. YTOJ
MEXAY NPSIMbIMU

29

3a1a4n Ha J0Ka3aTeabCTBO U MCCICI0BaHNE, CBI3aHHEIC C
PaCIOI0KEHHUEM TIPSMBIX B IIPOCTPAHCTBE

30

Tema 3. [lapa/uieJbHOCTD NPSAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE

31

[TonsTHs: napamienbHOCTh IPSIMOM U IJIOCKOCTH B IPOCTPAHCTBE.
[Ipu3Hak napamiesbHOCTH NPSAMOM U IIIOCKOCTH. CBOMCTBA
napasuIeIbHOCTU MPSIMON U TIIOCKOCTH

32

I'eomeTrpuueckue 3a1aun Ha BRIYMCICHHUE U JOKA3aTEeIbCTBO,
CBSI3aHHBIE C MMAPAIICIIBHOCTHIO MPAMBIX U INIOCKOCTEN B
IPOCTPAHCTBE

33

[TocTpoenue ceueHus, MPOXOIAIIETO Yepe3 JaHHYIO MPSMYIO Ha
YyepTexke U MapajljIeNIbHOTO APYroi npsiMoid. Pacuér oTHomeHui

34

HapannenLHaﬂ IpOoCKIM:A, IPUMCHCHUC AJIA ITIOCTPOCHUA ceuyeHH KY6a
U ITapaJuICJICIUIICaa. CsolicTBa MnapaJuieJICIMIICJa U IIPU3MbI

35

[TapannensHble iockocTu. [Ipu3Haku napanienbHOCTH JBYX
IJIOCKOCTEN

36

TeopeMa O MMapaJuICIIbHOCTU U CIUHCTBCHHOCTH IIJIOCKOCTH,
HpOXO,[LSIH.[GfI 4gepe3 TOYKY, HC NPUHAMJICIKALTYHO JIaHHOM MJIOCKOCTH U
CIIEACTBUS U3 HEE

37

CBoiicTBa apaJijiCJIbHBIX ILIOCKOCTEH: 0 MapajiCJIbHOCTHU IMPAMBIX




NEpCCCUCHUS MPHU NICPCCCUCHUUN JABYX MMAapaAJUICIIbBHBIX IJIOCKOCTECH
TpETben

38 Kontponvnasn paboma Ne 2 no meme «llapannenvnocms npsamuix u 1
NJI0CKOCMel»
Tema 4. IlepnieHIUKYJISIPHOCTH NPSAMBIX U IJIOCKOCTEH B
NMPOCTPAHCTBE

39 [ToBTOpenue: Teopema [ludaropa Ha MIOCKOCTH 1

40 [ToBTOpEHHUE: TPUTOHOMETPHSI TPSIMOYTOJILHOTO TPEYTOJIbHUKA 1

41 CpoiicTBa Ky0a U IPSIMOYTOJIBHOTO TIapajuIesIeuie/a 1

42 Brrancnenue [UH OTPE3KOB B KyOe U MPSMOYTOJIbHOM 1
napajuieJienunesie

43 [TepnienAMKYISAPHOCTH MPSIMOU U TIIIOCKOCTH. [Ipru3Hak 1
MEPIIEHANKYIISIPHOCTH MPSIMOH U TIIOCKOCTH

44 [TepnienAMKyYISAPHOCTH MPSIMOU U TIIIOCKOCTH. [Ipru3Hak 1
MEPIIEHAUKYIISIPHOCTH MPSIMOH M TUIOCKOCTH

45 Teopema o cyiiecTBOBaHUM U €AMHCTBEHHOCTH MPSIMOM, poxosammen | 1
gepe3 TOYKY IPOCTPAHCTBA U MEPIEHANKYISIPHON K TUIOCKOCTH

46 [T1ocKOCTH M IePIIEHANKYIISIPHBIE UM MTPSIMbIE B MHOTOTpaHHUKAX 1

47 [ImockocTy M NepHeHAUKYISPHBIE UM MPSMbIE B MHOTOTPAaHHUKAX 1

48 [Neprienaukynsip u HaknoHHas. [TocTpoeHue neprneHMKyIsIpa U3 1
TOYKH Ha TIPSIMYIO

49 [Tepnenaukynsip u HakinoHHas. [locTpoeHue epreHNKYIIsIpa U3 1
TOYKH Ha MPSIMYIO

50 Teopema o TpEX mepneHANKYIsApax (MpsMast 1 0OpaTHast) 1

51 Teopema o TpEX mepneHANKYIsIpax (mpssmas U oOpaTHas) 1

52 YT0JI MeXKTy CKPEITUBAIOIIMUMHUCS TTPSIMBIMHU 1

53 [Touck neprneHuKyASPHBIX MPSAMBIX C TOMOIIbIO MEPIEHINKYISIPHBIX | 1
IIJIOCKOCTEMN

54 OpTOoroHanabHOE MPOCKTUPOBAHUE 1

55 [TocTpoenue ceuenuii kyoa, MPU3MBbI, IPABUILHOM MUPAMUJIBI C
MTOMOIIBI0 OPTOTOHAIBHOM MPOEKINH

56 [TocTpoenune ceuenuid Kyba, MpU3MBbI, MPABUIILHON MTUPAMHUJIBI C 1
MTOMOIIBI0 OPTOTOHAIBHOM MPOEKIINH

57 CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIBHO MIOCKOCTH. [Imockoctu 1
CUMMETpPHUI B MHOTOTPaHHHKAX

58 [Ipu3Hak nepneHIuKyIIpHOCTU MPSMOM U TJIIOCKOCTH Kak cieAactsue | 1
CUMMETPUHU

59 [IpaBunbHBIE MHOTOTpaHHUKH. Pacyér paccTosHuil OT TOUKHU 10 1
IJIOCKOCTHU YTOJI MEX/1y IPSIMOH U INIOCKOCTBIO

60 [IpaBuiIbHBIE MHOTOIPAaHHUKU. Pac4€T paccTOSHUN OT TOYKHU 10 1
IJIOCKOCTHU YTOJI MEX/1y IPSIMOH U INIOCKOCTBIO

61 CrniocoObl ONYCTUTh NEPIEHANKYISAPBI: CAMMETpPHUS, CIBUT TOUYKH T10 1
napajyieIbHOM MPsIMOI YroJ1 MeXIy NPSIMOM U IMIIOCKOCTHIO

62 Casur no HemapaJuleJIbHON NPsIMON, U3MEHEHUE PacCTOSIHUN 1

63 Koumponvnas paboma Ne 3 "llepnenouxynsipnocms npamulx u 1




naockocmen”

Tema S. Yriubl H paccTosiHUA

64 [ToBTOpEHUE: Yroa MEK Ty MPSIMBIMU Ha TUIOCKOCTH, TPUTOHOMETPHUS B | 1
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB

65 [ToBTOpEHUE: Yyroy MeK1y CKpeIUBAOIIUMUCA IIPSIMBIMU B 1
IIPOCTPAHCTBE

66 I'eoMeTpudeckre METOIbI BEIYHCIICHUS YTiIa MEXK/y MPSMBIMH B 1
MHOTOTPaHHUKAX

67 JIByrpansbiii yroj. CBOMCTBO JIMHENWHBIX YIJIOB JBYTPAHHOIO yIJia 1

68 [Neprienaukynsipablie miaockocTu. CBOMCTBAa B3aUMHO 1
MIePICHIUKYIIIPHBIX TUIOCKOCTEH

69 [Tpu3HaK MepIEeHINKYISIPHOCTH IIOCKOCTEH; TeopeMa O PSIMOM 1
TepecevyeHus ABYX MIOCKOCTEN EPIEHAUKYIIPHBIX TPEThEH
MJIOCKOCTHU

70 [IpssmoyronpHBIN Napasuienenunen; Kyo; u3sMepeHus, CBoicTBa 1
MPSIMOYTOJIBHOTO MapajuleNenuneia

71 TeopeMa o quaroHan OpsIMOYrOJbLHOTO Mapajuiesienuneaa u 1
CIIeICTBHE U3 HEE

72 CrepeoMeTpuiecKre U MPUKJIAIHBIC 3a/1a4H, CBA3aHHBIE CO B3aUMHBIM | 1
PaCIIOJIOKEHUEM MPSIMBIX M TNIOCKOCTH

73 [ToBTOpEHUE: cKpenuBarouecs npsMble, napajielbHble MII0CKOCTH B| 1
CTaHJIAPTHBIX MHOTOTPAaHHUKAX

74 [Tapa mapannenpbHBIX TIIOCKOCTEH Ha CKPEIIUBAIOIINXCS MPSMBIX, 1
pPaccTOsIHUE MEX/1y CKPEUIUBAIOUIUMUCS MPSIMBIMHU B IPOCTHIX
CUTYaIUIX

75 PaccrosiHrE OT TOYKH 10 TUIOCKOCTH, PACCTOSIHHE OT MIPSMOM J10 1
MJIOCKOCTH

76 Boruncnenue paccTosiHUM MeX Ay CKPEIIMBAIOUTUMUCS MPSIMBIMU C 1
MTOMOIIBIO IEPIICHIUKYISIPHON MIIOCKOCTH

77 TpéxrpanHbslii yroJ, HepaBeHCTBA AJIsl TPEXTpaHHbIX yriaoB. Teopema | 1
[Tudaropa, TeopeMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yIiia

78 DIeMeHTHI C(hepruIeCKON TEOMETPHU: T€0Ie3nUeCKre JIMHNK Ha 3emiie | 1
Tema 6. MHOrorpaHHuKHu

79 CucreMaru3zanus 3HaHUKM "MHOTOTpaHHUK U €T0 3JIEMEHTHI" 1

80 [Mupamuna. Bunsl mupamua. [IpaBunbHas nupamua 1

81 [Tpusma. [Ipsamas u HaknoHHas npusmbl. [IpaBuiibHas npusma 1

82 [Ipsimoii mapanenenumnes, NpsIMOYTOJIbHBIN MapaieNnenumnes, Kyo 1

83 Brinyknbsie MHOrorpanauku. Teopema Didnepa 1

84 Brinykneie MHOrorpanHuku. Teopema Diinepa. [IpaBunbHbie 1 1
TOJTYTPaBUIbHBIE MHOTOTPAHHUKHU

85 Beinyxkiibie MHOrorpanauku. Teopema Oinepa. [IpaBuiibHbIE 1 1
MOJTYTPaBUIIbHBIE MHOTOTPAaHHUKHU

86 Konmponvnasa paboma Ne 4 no meme "Yenwi u paccmosinus. 1

Mmnozeoepannuxu”

Tema 7. BekTOpHI B IPOCTPaHCTBE




[ToHsiTHE BEKTOPa HA TNIOCKOCTHU U B IIPOCTPAHCTBE 1
87 CymMa BEKTOPOB 1
88 PazHOCTh BEKTOPOB 1
89 [TpaBwiio napasuienenumnena 1
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1
91 Paznoxenne BekTopa 1o 6a3zucy TpéX BEKTOPOB, HE JISKAITNX B OAHOM | 1
TUIOCKOCTH
92 CkalsipHO€ MTPOU3BEICHUE 1
93 Brrancnenue yria Mex 1y BEKTOpaMH B IIPOCTPAHCTBE 1
94 [IpocTeiimme 3a1aun ¢ BEKTOpaMu 1
95 [IpocTeiimme 3aaun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1a49u ¢ BEKTOpaMHU 1
97 Konmponvnas paboma Ne 5 no meme "Bexmopwot” 1
Tema 8. [loBTOpEeHuUe, 000011IeHNE U CUCTEMATH3ALMS 3HAHUI
98 O6o006menne u cucrtemaru3anus 3HaHul 1o Teme «IlapannensHocTh 1
NPSMBIX U TJIOCKOCTEH
99 O06o00meHne u cucTeMaThu3aIys 3HaHu| TI0 TeMe 1
«[lepneHAUKYIAPHOCTD TIOCKOCTEH
100 HUmoeosas konmponvras paboma 1
101 O0600111eH1e U crucTeMaTu3alys 3HaHui 1o Teme «MHororpanHukm» | 1
102 O06o00mIeHre U crucTeMaTn3aIus 3HaHui 1o TeMe «BekTopbi» 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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