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CocraBliecHa B COOTBETCTBUM C TIPUMEPHOM OCHOBHOM 00pa30oBaTeNIbHOM

pOrpaMMOM  CPEIHETO

oOpa3oBaHus, OJI00peHa  peIIeHuEM

dbenepanbHOTO y4eOHO — METOAUYECKOr0 OOBETMHEHHS 10 00IeMy 00pa30BaHUIO
(mpotoxon ot 08 ampens 2015 roma Ne 1/15)

IIporpaMmma cocTaBJeHA HA OCHOBE ABTOPCKOW MPOrpaMMbl

JI.C ATtanacsig

r. Hedreroranck



Pabouas mporpamma cocTaBieHa B COOTBETCTBUU C (eAepaibHbIM 3aKOHOM
Poccuiickoit @eaepaunu ot 29.12.2012 Ne273-D3 «O06 obpazoBanuu B Poccuiickoii
Oenepaunu, ¢QeaepaqbHbIM TOCYAAapCTBEHHBIM 00pa30BaTENIbHBIM CTAHAAPTOM
cpenHero oOuwiero o0pa3oBaHMs, YTBEPKIAEHHBIM NpHKa3oM MMHHCTEpPCTBA
oOpazoBanus u Hayku Poccuiickoit @eneparuu, ot 17 mas 2012 r. Ne 413 «O6
yTBEP)KJIEHUU (elepallbHOIO TOCYAapCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa
cpenHero obuiero o0pa3oBaHUs», MPUKa30oM MUHHUCTEpCTBA 00pa30BaHUs U HAYKH
Poccuiickoit @enepanuun ot 12.08.2022 1. Ne732 «O BHEcCeHMHM H3MEHEHHUU B
®denepanbHblii TOCYIapCTBEHHBIN 00pa30BaTENbHbIN CTaHAAPT CPEAHEro OOIIEro
o0pa3oBaHus, YTBEPKIEHHOTO MPUKA30M MUHUCTEPCTBA oOpazoBaHusd U Hayku PD
or 17 mas 2012 r. Ne413», IlocTaHOBIEHHMEM TJABHOTO TOCYAAapPCTBEHHOIO
canutapHoro Bpauya Poccuiickoit @epepamnu ot  28.09.2020 Ne28 «O06
yTBepxkAeHUN  caHutapHbix  npaBun  CII 2.4.3648-20  «CanutapHo-
ANUAEMHUOJIOTUYECKHE TPeOOBaHMSI K OpraHu3alysM BOCIUTAaHUA W OOyYEHHS,
OTIbIXa M O3J0POBJIICHMS JEeTel U MOJOJAEKU», NpHKa3oM MHHHUCTEpCTBa
oOpazoBanus u Hayku Poccuiickoit ®enepanun ot 20.05.2020 Ne 254 «O6
yTBEPKJEHUU (PeiepabHOro NepeuHs YueOHUKOB, JOMYIICHHBIX K UCIIOJIb30BAHUIO
OpU peain3aliii MUMEIOUIUX TOCYJapCTBEHHYIO aKKpEIUTAIMI0 00pa3oBaTesIbHBIX
OporpaMM  HauyajJbHOTO OOIIEro, OCHOBHOIO 0OIIero, CcpeaHero oOIero
oOpa3oBaHus OpraHu3alusIMH, OCYIIECTBIISIOUUMU o0pa3oBaTeIbHYIO
NEATENBHOCTE», Ha OCHOBE OPUMEPHOM MpOrpamMMbl CpPEJHEro  OOILEero
o0Opa3oBaHus 10 MaTeMaTUKe (MPO(UIBHBIM M yriayOJIEHHBIM ypOBEHB), HA OCHOBE
aBTOpckux nporpamm JimHuK JI.C.ATaHacsHa.

Kypc of0ecneunBaer peaiu3aiiio OCHOBHBIX 3a/ad  00pa3oBaTesbHOMN
obmactu «MaTtemMaTtuka ¥ WH(POPMATHKA»: MPUOOPETCHHUS KOHKPETHBIX 3HAHUM O
IIPOCTPAHCTBE W MPAKTHUUECKH 3HAYUMBIX YMEHHM, (POPMHUPOBAHUS SI3bIKA OMUCAHMUS
00BEKTOB OKPYKAIOIIETO MHUPA, Pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHUS U
UHTYULUN, MaT€eMaTH4YeCKOM KYJIbTYpbl, 3CTETHYECKOIO BOCHHUTAHUS YHAIIHXCS.
N3yueHne reoMeTpuM BHOCUT BKJIaJ B pa3BUTUE JIOTMYECKOTO MBIIIJICHUS, B
dbopMupoBaHUe MOHATUA J0Ka3aTenbcTBa. [I[peobpazoBanue reomeTpudeckux Gopm
BHOCHUT CBOHM crienu(ryuecKkuii BKIIaJ B pa3BUTHE BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTEMaTHYECKOMY TBOPYECTBY.

OcHOBHBIMHU HeJIAMU Kypca reomerpun 1uisi 10—11 knaccoB, sSBISIOTCSA:

— OBJIQJICHHE CHCTEMOW MaTeMaTW4YeCKUX 3HAHUW W yMEHUH, HEOOXOIUMBIX B

MPAKTUYECKOM JESITEIIbHOCTH, POJAOIIKEHUST 00pa30BaHMUS;

— TpUOOPETEHHE OIbITa IUIAHUPOBAHUS W OCYIICCTBICHHUS aJITOPUTMHYECKOM

NEATENbHOCTH;

— MPpUOOpPETEHUE YMEHUH SICHOTO M TOUHOT'O M3JI0’KCHUS MBICIICH;

— pa3BUTh NPOCTPAHCTBEHHbIC MPEJCTABICHUS M YMEHUS, IOMOYb OCBOMUTH

OCHOBHBIE€ (PaKThl U METOJIbI TUITAHUMETPUU;

— HAY4YUTh MOJIb30BATHCS FTE€OMETPUUYECKUM SI3BIKOM JIJISI OTMCAHUS IPEMETOB.
CoOOTBETCTBEHHO, 3ala4aMHU TAHHOTO Kypca SIBJISFOTCS:



— 3aKpEenuTh CBEICHUS O BEKTOpax M JCHUCTBUSAX C HHUMH, BBECTU IMOHSTHE
KOMIUIAHAPHBIX BEKTOPOB B TPOCTPAHCTBE;

— c(hopMUpOBaTh YMEHUE YUAITUXCSI TPUMEHATh BEKTOPHO-KOOPIMHATHBIM METOJ K
PELICHUIO 3a7ad Ha BBIYUCICHHE YIJIOB MEXAY MPSAMBIMU U IUIOCKOCTSIMH H
PaCCTOSIHUIA MEXIY ABYMS TOUKAMH, OT TOUKH J0 MIJIOCKOCTH;

— J1aTh Y4alIuMCs CUCTEMAaTUUECKUE CBEICHUSI 00 OCHOBHBIX TEJIaX U MOBEPXHOCTIX
BpalleHUs — IUIMHApPE, KOHYyCce, cdepe, 1mape;

— BBECTHU TOHSATHE O0BbEMa Teja U BBIBECTH (DOPMyIbI JIsi BHIYMCICHUS 0OHEMOB
OCHOBHBIX MHOTOI'PAHHHUKOB U KPYTJIBIX TEIL.

2.00mas xapakTepucTHKA Y4eOHOIr 0 mpeaMera

Jist peanuzanuy AaHHOTO Kypca HMCHOJIb3YIOTCS MCHOJB3YIOTCS 3JI€MEHThI
NeJJarOTUYECKUX TEXHOJOTUM OOy4deHUs (TEXHOJIOTUM Ha OCHOBE JUYHOCTHOM
OpUEHTAIINHU, HA OCHOBE aKTHBU3AIIMU U MHTEHCU(HUKAIIUU TIpoIlecca 00ydYeHUs, Ha
ocHoBe H(G(EKTUBHOCTH YIpaBICHUS U OpraHu3aluyd ydeOHOro mpollecca,
TEXHOJIOTUH Pa3BUBAIOIIETO 00yUEHMsI, TEXHOJOTUH YPOBHEBOU nuddepeHnuanuu,
TEXHOJIOTUSl MHAWUBUIYATU3AIMN O0YUCHHS), KOTOPBIC MOJOUPAIOTCS IS KaX0To
KOHKPETHOTO KJjlacca, ypoka.

I'eomeTpuss — OAWH H3 BAKHCHIINX KOMIIOHCHTOB MaTEMaTHYECKOTO
oOpa3oBaHus, HEOOXOJUMBIM Ui TPUOOPETeHHs] KOHKPETHBIX 3HAHUW O
IPOCTPAHCTBE U MPAKTHUECKH 3HAYUMBIX YMEHUH, (HOPMHUPOBAHUS SI3bIKA OMKCAHUSA
00BEKTOB OKPYXKAIOIIEr0o MUPA, IS Pa3BUTHUS MTPOCTPAHCTBEHHOTO BOOOPAKEHUS U
UHTYULIMH, MATEMAaTUYECKON KYJIBTYPHI, Il SCTETHUECKOT0 BOCITUTAHUS YUAILUXCS.

N3yyenue reoMeTpuu BHOCUT BKJIAJ B Pa3BUTHE JIOTMUECKOTO MBILIUICHHS, B
dbopMupoBaHue MOHATUSA AOKa3aTenbcTBa. [I[peobpazoBanue reoMeTpudeckux Gpopm
BHOCHUT CBOM crienruyYecKril BKJIaJ B Pa3BUTHE BOOOPAKECHHS, CIIOCOOHOCTEH K
MaTeMaTH4ecKoMy TBopuecTBy. OOpa3oBaTelbHbIE W BOCHHUTATEIbHBIC 3aJa4H
OoOy4eHHs] TEOMETPUU JOJKHBI PEIIaTbCsl KOMIUIEKCHO C YYETOM BO3PACTHBIX
0COOCHHOCTEH OOydJaromuxcs, CrnenuPuKky TeoMeTpHH KaK Y4eOHOTO MpeaMeTa,
OTpeJeNsIIonero e€ poiab W MeCTO B OOIIeHl cHUCTeMe IMIKOJIBLHOTO OOY4YeHHsS u
BocnuTaHus. [lpu TmIaHUpPOBAaHWUM YPOKOB CJEAyeT HMETh B BHUAY, UTO
TEOPETUYECKUN MaTepual OCO3HAETCS M YCBAMBACTCS MPEUMYIIECTBEHHO B
mporiecce pemieHus 3anad. OpraHu3ys pelieHHe 3ajiad, Ielecoo0pa3Ho Iupe
UCIIOJIb30BaTh NU(PEepeHIIMPOBAHHBIN TOAX0 K y4Jamumcs. BaXHbIM yclioBHEM
MPaBWIBHOW OpraHU3alMKh y4eOHO-BOCIUTATEILHOTO Mpollecca SBISETCS BHIOOD
VUUTENIEM  PAlMOHATLHOM  CHUCTEMBI  METOJAOB W TMPUEMOB  OOyYeHWS,
cOQIaHCHUPOBAaHHOE COYETAHWE TPAAWIIMOHHBIX M HOBBIX METOJOB OOyUYCHUS,
ONITUMHU3UPOBAHHOEC  TPUMEHEHHE  OOBSICHUTEIbHO-WUIIOCTPUPOBAHHBIX |
SBPUCTHUYECKUX METOJOB, HCIOJIb30BaHHE TexHuueckux cpeacrs, HWKT -
KOMITOHEHTa. YUeOHBIA TPOIeCC HEOOXOJMMO OPUEHTHUPOBATH HA PAIMOHATHHOE
COUYETaHUE YCTHBIX U MUCHMEHHBIX BUJIOB PA0OTHI, KaK NP U3yUYEHUN TEOPUH, TaK U
P PEIICHUHU 3a7a4. BHUMaHWe y4uTeNs HOHKHO OBITh HANPaBICHO HA Pa3BHUTHE
peun ydamuxcs, (HOPMHUpOBaHWE Yy HHUX HABBIKOB YMCTBEHHOTO Tpyda —



IUIAHUPOBAaHUE CBOEH pPAOOThl, MOUCK pPALMOHANBHBIX MyTell €€ BBINOJIHEHMUS,
KPUTUYECKYIO OLIEHKY PE3yJbTaTOB.

[Ipu u3yyeHun Kypca MaTeMaTUKH Ha NPO(HIBHOM YPOBHE MPOAOIKAECTCS U
MOJIy4aeT pa3BUTUE COAepKaTenbHas JUHUS: «[ eomempusiy. B paMkax ykazaHHOU
coJiep KaTesIbHOM JIMHUM pelIatoTCs CAEAYIOINE 3a/1auu:

- U3YyYEHHE CBOWCTB MPOCTPAHCTBEHHBIX TEJI,

- (opmupoBaHue yMEHHUsS MPUMEHATH MOJYYEHHbIE 3HAHMS [JIsl PEIICHUS
MPaKTUYECKUX 3a]1aY.

B xonme ocBoeHus coxepxkaHUS MaTE€MaTHYECKOro oOpa3oBaHUs Yydalllhecs
OBJIaJICBAIOT  Pa3HOOOpPA3HBIMM  CHOCOOAMH  JIESTENIBHOCTH, NPUOOpPETaAOT U
COBEPILIEHCTBYIOT OIBIT:

» TIOCTPOEHUS M HCCICJAOBAaHUS MATEeMAaTUYECKUX MOJCNEH M ONMHCAaHUSA WU
pElIeHMs MPUKIIAIHBIX 3a/1a4, 3a]1a4 U3 CMEXHBIX AUCIUILINH;

> BBIIOJIHEHUST W CaMOCTOSITEIIBHOTO  COCTaBJICHHUS  alTOPUTMHUECKHUX
OpeANUCaHuii W MHCTPYKUMA Ha MareMaTHyecKOM Marepualie; BbIIOJHEHUs
pacyeToB MPAKTUYECKOTO XapaKTepa; MCIOIb30BaHUS MareMaTuyecKux (popmyn u
CaMOCTOSITEJILHOTO COCTaBJIeHUs (POpPMYIT HA OCHOBE OOOOIIECHUSI YACTHBIX CIy4aeB
U DKCIIEPUMEHTA;

» CaMOCTOSITeNTbHOW PAa0OTHl ¢ HWCTOYHHKAMU HWHQOpMaIuu, OO0OOMIECHUS WU
CUCTeMaTH3allUU MOJIy4YeHHOW MHPOpMALlMU, UHTEIPUPOBAHUS €€ B JIUYHBIN OIBIT;

» TIPOBEJCHMS JIOKA3aTEIbHBIX PACCYXICHH, JOrMYecKOro OOOCHOBaHHMS
BBIBOJIOB,  PA3JIMYCHMsI  JOKAa3aHHBIX M  HEIOKa3aHHBIX  YTBEPXKICHMI,
apryMEHTUPOBAaHHBIX ¥ SMOLIMOHAIBHO YOEIUTENBHBIX CYXACHUN;

» CaMOCTOSITETIbHOM ¥ KOJUIGKTMBHOM JIEATENIbHOCTH, BKJIIOUEHHUS CBOUX
pe3yabTaTOB B pe3yJabTaThl pabOThl TPYIIbl, COOTHECEHHE CBOETO MHEHHUS C
MHEHHEM JAPYTUX YYAaCTHUKOB Y4EOHOTO KOJUIEKTHBA W MHEHHEM aBTOPUTETHBIX
UCTOYHHKOB

» Ilpu  ¢opMupoBaHMHM  TO3HABAaTENbHOW  JEATENIHOCTH  YYaIIHUXCS
UCMOJIb3yeTCs IPYNIOBas, MapHas, JEKIUOHHAsA, CAMOCTOSITeNIbHAs padoTa.

C nenpro akTMBU3aLMK [T03HABATEIIBHON JEATEIBHOCTH UCIIONIB3YHOTCS
- CJIOBECHBIE METO/IbI: Oecea, paccKas, JEKIHsl, 00bICHEHUE;

- HarJIsiHbIE: IGMOHCTPALlMH, HATYpaJbHble OOBEKTHI;

- MPAKTUYECKHUE 3aHATHUS: PACIIO3HABAHUE U ONpefesieHne 00beKTOB, HAOIIOACHHE,
JKCIIEPUMEHT.

- 00BSACHUTENIbHO-UJUTIOCTPATUBHBIN METOT;

- MPOOJIEMHO-TIOUCKOBBIN METO/I.

Hcnons3yrotcs cienyomue GopMbl U METOIbI KOHTPOJISI YCBOCHUS MaTepuaa:

- (hpoHTaNBbHAS YCTHAs IPOBEPKA;

- MAaTEMAaTUYECKUI IUKTAHT;

- UHAVUBUAYAJIBHBINA YCTHBINA OINpPOC;

- IIUCBMEHHBIM  KOHTPOJb (KOHTPOJIBHBIE UM  CaMOCTOSITEIbHBIE  PaOOTHI,
TECTUPOBAHMUE).

JUist peanu3anyy NOCTaBIECHHBIX LEJIeH UCIOJIb3YIOTCS CEAYIOLUME METOAbI U
dbopmbl O0yUEHUS:
®opMbl paboThl: (hpOHTANIbHAS, UHIMBUlyalbHAs, TPYIIIIOBAs], TAPHAS.
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Metoasl paboThl: paccka3, 0ObsiCHeHHE, JeKius, Oecena, auddepeHImpoBaHHbIC
3aJjaHusl, B3aUMOIIPOBEPKA, pelIeHue MpoOIeMHO-TTONCKOBBIX 3a/1a4.

3.MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe

Janublii Kypc paccuutad Ha 204 y4yeOHBIX YacCOB:

- B 10 wimacce yrnyOJeHHOro YpOBHsS Mpejmnosaraetcss oOydeHue B oobeme 102
yacoB (3 yaca B HEJEII0);

- B 11 knacce yriy0ieHHOro ypoBHs mpeamnoaraercs ooydenue B oobeme 102 vaca
(3 gaca B HenenmO).

4, OnucaHue IeHHOCTHBIX OPHUEHTHPOB CoJlePKAHNS YUeOHOT 0 MpeaMeTa

l'eomerpust — OAWH H3 BAXHEUIIUX KOMIIOHEHTOB MAaTE€MaTHYE€CKOTO
oOpa3oBaHus, HEOOXOAUMBIN [JIi MPUOOPETEHUS KOHKPETHBIX 3HAHUM O
IPOCTPAHCTBE W MPAKTUYECKHU 3HAUUMBIX YMEHHH, (OPMUPOBAHUS S3bIKA OMTUCAHUS
00BEKTOB OKPYIKAIOIIETO MUPA, JIJIsl Pa3BUTUSI POCTPAHCTBEHHOTO BOOOPaKEHUS U
UHTYUILIMU, MaTeMaTUYeCKOM KYJIbTYpbl, [JIsi 3CTETUYECKOrO0 BOCIUTAHUSA
ydamuxcsa. FM3ydyeHue reoMeTpuu BHOCHUT BKJIaJ B Pa3BUTHE JIOTHYECKOTO
MBIIUICHHS, B (QOPMUPOBAHUE MOHITHUS JI0Ka3aTEIbCTBA.

S.1nanupyemMble pe3yJibTaThl H3yYEeHHUS] Y4eOHOI0 NpeaMeTa
Ha ocHoBanuu TpeboBanuii ['ocymapcTBeHHOro 00pa30BaTENBHOTO
CTaHJapTa B COJAEpKaHUU MPEANOJIAracTcs Peajn30BaTh AKTyaIbHbIE B HACTOSIIEE
BpEMs KOMIIETEHTHOCTHBIM, JIMYHOCTHO OpPHUEHTUPOBAHHBIN, [ESITEIbHOCTHBIM
NOJXO/bl, KOTOPBIE ONPEIEISAIOT pe3yabTaThl OCBOCHHS YU4eOHOI0 MpeaMeTa:
Jluunocmusie  pezynomamsl  00ECTIIEUUMBAIOT  [IEHHOCTHO-CMBICIIOBYIO
OpUEHTAIIMIO YYaIllMXCs, YCTAaHOBJIICHHE VYYallUMUCA CBA3U MEXIy Y4eOHOU
NEATENIbHOCThI0O M €€ MOTUBOM. K JIMYHOCTHBIM pe3yibTaTaM OCBOEHUS
CTapIICKIACCHUKAMU MPOTPAMMBbI I10 TEOMETPUU OTHOCSITCS:
® YMEHHUE $CHO, TOYHO, TIpPaMOTHO H3JaraTb CBOM MBICIM B YCTHOH U
NUCbMEHHON pedH, IMOHMMAaTh CMBICI I[IOCTAaBJICHHOW  3aJa4yd, BBICTPAUBATH
apryMEHTAIHI0, IPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI;
® KPUTHYHOCTh MBILIUJICHUS, YMEHUE DPACIO3HABATh JIOTUYECKH HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTINYATH TUTIOTE3Y OT (paKTa;
® KpEaTUBHOCTb MBIIUICHUSI, WHUIMATHBA, HAXOJYMBOCTb, AKTHBHOCTb IIPHU
pelIeHn MaTeMaTHYECKHUX 3a/1a4;
® yMEHHUE KOHTPOJUPOBATh MPOIECC U PE3yJbTaT Y4eOHON MaTeMaTH4eCKOM
NEeATEeNbHOCTH;
® yMEHHUE IUIAaHUPOBATH JACSATEIbHOCTb.
® OTPeOHOCTh B CaMOOOpPa30BaHHUH, TOTOBHOCTh MIPUHUMATh CAMOCTOSTEIIbHBIE
pelieHus.
® MpEJCTaBIICHHWE O MaTeMaTHYeCKOM Hayke Kak cdepe 4elloBeUeCKOoi
NeATeNbHOCTH, 00 »JTamax ee pa3BUTHs, O €€ 3HAYUMOCTU ISl Pa3BUTUS
MBUJIN3ALIUN;



® CIIOCOOHOCTb K JCTETHMUYECKOMY BOCIPHUATHIO MAaTEMaTUYECKUX OOBEKTOB,
3a71a4, PELICHUM, PACCYKICHUN;

e Cc(hOpPMHUPOBAHHOCTh MOTPEOHOCTH B CaMOpealM3alMd B  TBOPYECKOM
NEeSATENbHOCTH, BBIPAXKAIOWIAsCA B KPEATUBHOCTU MBILUICHHS, WHULIUATHBE,
HaXOJYMBOCTH, aKTUBHOCTH MPHU PEIICHUH MATEMAaTHYECKHUX 3a]1ay;

Memanpeomemmusle pe3yiabmampl OCBOCHUS OCHOBHOM 00pa3oBaTenbHOU
MPOrPAMMBI:

e [IepBOHAYAJbHbIE NMPEICTABIEHUS 00 UAESIX U O METOAaX MaTeMaTHUKU Kak 00
YHUBEPCAJIIBHOM SI3bIK€ HAYKH U TEXHUKH, O CPEJICTBE MOJEIUPOBAHUS SIBICHUU U
POLIECCOB;

® yMEHHE BUJETh MAaTEMAaTUYECKYIO 3a7a4y B KOHTEKCTE MPOOJIEMHON CUTYyaluu
B APYTUX AUCIUIUIMHAX, B OKPYKaIOIIeH KU3HU;

® yMEHHME HaXOAUTh B PA3IMYHBIX HCTOYHUKAX HH(MOpMAIUIO, HEOOXOIUMYIO
JUISL peIlIeHUs. MaTeMaTHYeCKUX MpoOJieM, U MPEACTaBlIATh €€ B MOHATHOU (opme;
OPUHUMATh pEIIEHWE B YCIOBHUSX HEMOJNHOW W HW30BITOYHOHM, TOYHOW U
BEPOSATHOCTHON MHpOpPMALINH;

® yMEHHE MOHMMAaTh M UCIOJb30BaTh MaTEMaTUYECKUE CPEACTBA HATJISTHOCTH
(rpaduku, OuUarpamMmbl, TaOJMIBI, CXEMbl MW Jp.) Jis  WUIIOCTPAINH,
UHTEpIIpETaIluH, apTyMEHTAINH;

® yMEHHME BBIJBUTaTh TUIIOTE3bl MPH PEHICHUH YYeOHBIX 3aJad U TMOHMMATH
HEOO0XOAMMOCTh X IPOBEPKHU;

® yMEHHUE NPUMEHATh MHIYKTUBHBIE U JEAYKTUBHBIE CHOCOOBI pacCyXIeHHUH,
BUJIETH PA3JIMUHBIE CTPATETUH PELICHUS 3a/1a4;

® YMEHHUE CaMOCTOSITEJIbHO CTaBUTh L€, BBIOMPATh M CO3/1aBaTh AJITOPUTMBbI
IUIs pellieHusl yYeOHbIX MaTEMaTHUECKUX MPooIIeM;

® yMEHHUE IUJIAHUPOBaTh U OCYILECTBIATh JEATEIbHOCTb, HANpPaBICHHYIO Ha
pelleHue 3a7ja4 UCCIIEeI0BAaTEIbCKOTO XapaKTepa;

e B (opMHpOBaHMM NOHITUMHOTO ammapara MaTeMAaTUKUM U YMEHHs BHJIETh
NPUIOKEHHUST MOJYUYEHHBIX MaTeMaTHYEeCKUX 3HAHUW U1 OMMCAHUA M PELICHMS
npo0JieM B APYTUX JUCHUILIMHAX, B OKPYXKAIOIIEeH KU3HU;

e (OpMUPOBAHUU HMHTEJUIEKTYaJIbHOW KYJIBTYpbI, BBIpaXKAIOUIEHCs B pa3BUTUU
abCTPakTHOIO M KPUTHYECKOTO MBIIIJICHUS, B YMEHUU DPACIIO3HABATh JIOTUYECKU
HEKOPPEKTHBIE BBICKA3bIBaHUS, OTIMYATh THUMNOTE3y OT (akTa, NPUMEHSIThH
WHAYKTUBHBIE U IETyKTUBHBIE CIIOCOOBI PaCCyXA€HUN, CHOCOOHOCTH SICHO, TOUYHO U
rpaMOTHO ()OPMYJIUPOBATh U APTyMEHTUPOBAHHO H3J1araTh CBOU MBICIIU B YCTHOH U
MUCHbMEHHON PEeYH, KOPPEKTHOCTH B OOIIECHUU;

e (GopMUpOBaHWU HHPOPMAIMOHHON KYJIBTYPHI, BBIPAKAIOIIEMCS B YMEHUU
OCYILIECTBJIATh MOHUCK, OTOOp, aHaIMW3, CUCTEeMAaTH3alMI0 U KJIACCHU(PHUKAIUIO
uH(pOpMAIMK, HCIIOJIB30BaTh PA3NIUYHbIE UCTOYHHKH HH(DOpMAIMU AJiS PELICHUS
y4eOHBIX TTPOOIIEM.

Ilpeomemmnvimu pesyromamamu A6AAOMCA:

® OBJIAJICHHE MATEMAaTHYECKHMMH 3HAHUSAMH M YMEHHUSIMH, HEOOXOJUMBIMH IS

MpOJOKEHUsT OOy4YeHUs B CTapllieil MIKoJie WIM HHBIX 0011e00pa3oBaTEIbHbIX



YUPEKACHUSX, AJI1 U3YUCHHS] CMEKHBIX AUCLUIUIMH, IPUMEHEHHS B TOBCEAHEBHOM
KU3HU;

e co3gaHue (yHIAaMEHTa MATEMaTUYECKOTO  pa3BUTUS, (POPMHUPOBAHUS
MEXaHU3MOB MBIIUIECHHUS, XapaKTEPHBIX JIJI1 MaTEMaTUYECKOM eI TeTbHOCTH

B pesynomame usyuenusn kypca ceomempuu 10-20 Knacca yuauwiuecs 00J1i4cHbL
YMenb:

o Jlonp30BaThCs TEOMETPUYECCKUM  SI3BIKOM IS ONMKCAHHS  IMPEIMETOB
OKpY’KaroIlero Mupa;

¢ AHaAM3WPOBATH B MPOCTEHUINUX CIydasX B3aMMHOE PACIOI0KCHHE 0OBEKTOB B
POCTPAHCTBE;

e Pacno3HaBaTh Ha 4YepTexax M MOJACIAX NPOCTPAHCTBEHHBIC (POPMBI;
COOTHOCHTH TPEXMEPHBIC 00BEKTHI C X ONMUCAHHUSIMHU, U300PaKECHUIMU;

e 1300pakaTh OCHOBHBIC MHOTOTPAHHUKH U KPYTJIBbIC TEJIA; BBIMOIHATH YSPTCIKH
10 YCIIOBHIO 3a]1a4, OCYIIECTBIIAThH MpeoOpa3oBaHus PUTYD;

e CTpOHTh NMPOCTEHININE CeYCHUS KyOa, IPU3MBI, TUPaAMUJIBL;

e Pemath IJIaHUMETPUYECKUE M IMPOCTCHIIHME CTEPECOMETPUUYCCKUEC 3aJlayd Ha
HAXO0XJICHUE TeOMETPUUSCKUX BEITUIMH(JIJIMH, YIJIOB, IJIOMAaAcH, 00BEMOB);

e licnionb30BaTh MpPU PEIICHHH CTEPECOMETPUUYECKHMX 3aJlay TUIAHUMETPUYCCKUE
(aKTBI U METO/IBI.

® WCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHWS, YMEHUS, HAaBBIKM B TPAKTHYECKOM
JESTETLHOCTH U TIOBCETHEBHOM KU3HU JJIS:

- WCCIICZIOBaHUs HECIIOKHBIX MPAKTUYCCKUX CHUTyaIlliii Ha OCHOBE HW3YYCHHBIX
dbopmys u CBOHCTB GUTYP;

-BBIYHCIICHUS TUIOMIAIel TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH PEIICHUHN
NPaKTUYECKUX  3a/ad, WCIONb3ysd TpH HEOOXOAWMOCTH CIPABOYHUKH U
BBIUUCIIUTEIBHBIC YCTPONCTBA; ONHMCAHWS PEAbHBIX CUTyallMd Ha  S3bIKE
TCOMETPHH.

B pe3ynvmame uzyuenua kypca 2eomempuu 11-20 Knacca yuauwiuecsa 00a14CHbL
ymembp:

e pemarek IMPOCTHIE 3aJa4yd 1O BCEM M3YUYEHHBIM TEMaM, BBIITOJIHSASL
CTEPEOMETPUYECKUN YEPTEK.

® OIIMCHIBATh B3aMMHOE PACIIOJIOKEHUE MIPSMBIX U INIOCKOCTEU B IIPOCTPAHCTBE.

® AHAJTM3HPOBATH B MPOCTEUIINX CIyYasiX B3aUMHOE PACIOI0KEHUE OOBEKTOB B
MIPOCTPAHCTBE.

® U300pakaTh OCHOBHBIC MHOTOYTOJBHUKH; BBITIOJTHSATH YEPTEXKH IO YCIOBHUIO
3a7a4.

® CTPOUTH MPOCTEHIIINE CEUCHUS Ky0a, MPU3MBbI, TUPAMHU/TBI.

® pemarh IUIAHUMETPUYECKUE W MPOCTEUIINE CTEPEOMETPUUYECKUE 3aJaud HaA
HaX0XJICHUE T€OMETPUUECKUX BEIUYHUH (JJIUH, YIIIOB, IUIOMIaACH).

® KCIIOJIB30BaTh NMPU PEUICHUU CTEPEOMETPUUECKHUX 3a/Jad IJIAHUMETPUUYECKHUE
(baKThl U METOJIBI.

Yposenv 603moorcHoti noocomosku odbyyaroue2ocs
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e YMETh pacro3HaBaTh Ha YEPTEXKAX U MOJIEIIAX MPOCTPAHCTBEHHBIE (POPMBI.

e VYMETh ONWUCHIBATH B3aMMHOE pACIOJI0KEHUE NPSIMBIX M IUIOCKOCTEM B
MIPOCTPAHCTBE, apPrTyMEHTUPOBATH CBOU CYKACHHS 00 3TOM PaCOJIOKEHHH.

e [[poBOINTH NOKA3ATENIBHBIE PACCYKACHUS B XOA€E PELICHUS 3a/1a4.

e lcnonb3oBaTh NpUOOpPETEHHBIE 3HAHUA M YMEHHUS B MPAKTUYECKOU
JEeSATENbHOCTH W TOBCEIHEBHOW MKU3HM [UJIs: MCCIIeOBaHUS (MOJEIMPOBAHUA)
MPAKTUYECKUX CHUTyallud Ha OCHOBE HU3YYEHHBIX (GOpMYI M CBOMCTB (Uryp;
BBIYMCJIEHUS IUIOIIANEW IOBEPXHOCTEM INPOCTPAHCTBEHHBIX TEJN IPU PELICHUH
MpPaKTUYECKUX 3a]ady, MCHOJIb3ysSd NP HEOOXOJUMOCTH CIPABOYHUKU U
BBIYMCIIMTENBHBIE YCTPONCTBA.



Ilnanupyembie pe3y/ibTaThl OCBOCHUSI Y4€OHOI0 peaAMeTa

YrayOneHHbIH ypOBEHb
«CHCTEMHO-TEOPETHYCCKUE PE3YIIbTAThI»

Paszpen Il BeimyckHUK Hay4YuTCs IV. BpIlyCKHUK TOJIyYUT BO3MOKHOCTh HAYYUTHCS

Hemn Jl1s yCHemHoro npoaoKeHus: 00pa3oBaHus Jlns obGecrieueHust BO3SMOYKHOCTH YCHEIIHOTO MPOJI0JKEHUS

OCBOEHUS IO CIIELUATIBHOCTSM, CBS3aHHBIM C IIPUKIIATHBIM 00pa3oBaHus MO CHELHAIBHOCTSIM, CBSA3aHHBIM C

npenMera HCII0JIb30BAHUEM MaTeMaTHKU OCYILECTBJICHEM HAayYHOH U UCCIIEA0BATENbCKON
JIeSITEIbHOCTH B 00JIACTH MaTeMaTUKU U CMEKHBIX HAyK

I'eomerpuss | — BiageTh reOMETPHYECKUMU TIOHATHSME NP PEIICHAH 3384 U | — VIMeTh mpejcTaBieHne 00 akCHOMATHIECKOM METOJIE;

MPOBEJICHUN MaTEMAaTHIECKUX PACCYKICHHIA;

— CaMOCTOSATENBHO (POPMYITHPOBATH ONIPEIEICHUS
TeOMETPUIECKUX (PUTYP, BHIIBUTATH TUIIOTE3bI O HOBBIX
CBOWCTBaX M MpPU3HAKAX T€OMETPHUECKUX HUTYP H
000CHOBBIBAThH WJIM ONPOBEPraTh X, 0000IIaTh WK
KOHKPETHU3UPOBATh PE3y/IbTaThl HA HOBBIX KJlaccax (uryp,
MIPOBOJUTH B HECTIOKHBIX CIIydasix Kiaccudukanuio Guryp mo
Pa3IMYHbIM OCHOBAHMSIM;

— HCCIIEZIOBATh YEPTEKH, BKIIFOUAst KOMOWHAITUU QUTYD,
W3BJIEKaTh, MHTEPIIPETUPOBATH U MIPEOOPa30BHIBATH
nH(pOpPMaLIKIO, TPEJICTABICHHYIO Ha YepTexkKax;

— pelaTh 3aJjaud TeOMETPUUECKOTO COJICp)KaHusl, B TOM YHCTIE B
CUTYaIUsX, KOT/Ia aJITOPUTM PELICHUS HE CIeAYeT SBHO U3
YCIIOBUS, BBIIIOJIHATH HEOOXOUMbIE JUI PELECHUS 3a1a4l
JIOTIOTHUTEIbHBIE IOCTPOCHUS, UCCIIEZIOBATH BOZMOKHOCTh
MIPUMEHEHHSI TeopeM U (GOpMYI JUTsl pelIeHHs 3a/1a4;

—yMeTb (POpMYIHPOBAThH U T0KA3HIBATH T€OMETPUUYECKHE
YTBEPKACHUS,

— BJIAJIETh MOHATUAMH CTEPEOMETPHU: IPU3MA, MapalIesenuIe],
NUpaMua, TeTpadp;

— UMETb IpeJCTaBIeHNUs 00 aKCHOMaX CTEPEOMETPUH U
CIICZICTBUSIX U3 HUX U YMETh IPUMEHSATh UX NPHU PEILICHUH
3ajauy;

— BJIQJICTh NMOHSATHUEM F€OMETPHUUECKHE MECTa TOUEK B
MPOCTPAHCTBE U YMETh MPUMEHSTh UX JUISI pelIeHUs 3a/1ay;

— YMETb IPUMEHSTH JJIs1 peLICHHs 33/1a4 CBOMCTBA TUIOCKUX U
JBYTPaHHBIX YTJIOB, TPEXIPAHHOTO YIJia, TEOPEMbI KOCHHYCOB
Y CUHYCOB JIJISl TPEXTPaHHOTO YIIIa;

— BJIQJICTh MOHSATUEM MEPIEHAUKYISIPHOE CEYCHHE MTPU3MBI U
YMETb MPUMEHSTH €ro MPHU PeUIeHUH 3a/1a4;

UMETh MPECTaBIEHUE O JBOMCTBEHHOCTH MPaBUIIbHBIX
MHOTOTPaHHHUKOB;

BJIQ/IETh MOHATHIMHU LIEHTPAJIbHOE U NapajuieIbHOe
MPOEKTUPOBAHKUE U IPUMEHATDH UX MPH MOCTPOCHUH CEYCHU
MHOTOTPaHHUKOB METOJOM MPOEKIIUA;

— IMETh IIPEJICTABICHNE O Pa3BEPTKE MHOTOTPaHHUKA U
KpaTyaiiieM MyTH Ha MOBEPXHOCTU MHOTOTPaHHHKA,

— UMETh IIPEJICTABICHUE O KOHUYECKUX CEUCHUSX;

— UMETh IPEJICTABJICHUE O Kacaromuxcs chepax U KOMOUHAIMH
TeJ BpalleHHs U YMETh MIPUMEHSITh UX MPU PELICHUH 33/1a4;

— MPUMEHSATH NP PEUIeHUH 3a/1a4 POPMYITY PAaCCTOSHUS OT
TOYKH JI0 TUIOCKOCTH;

— BJIQJIETh pa3HbIMU CIIOCOOAMH 3aaHUs PSIMON YpaBHEHUSAMU
U YMETh IPUMEHSTH MIPH PEIICHUH 33/1aY;

— IPUMEHATH TIPU PELIEHUH 3334 U I0KA3aTeIbCTBE TEOPEM
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— YMCTb CTPOUTH CCYHCHHUA MHOT'OI'PAHHHUKOB C MCIIOJIb30BAHHUEM
Pa3IMYHBIX METOJIOB, B TOM YHCIIC H METO/Ia CJIE/IOB;

— HUMCTDb IMPEACTABJICHUC O CKPCIIUBAIOIINXCA IIPAMBIX B
MMPOCTPAHCTBC U YMCTh HAXOAWUTH YI'OJI U PAaCCTOAHHUEC MCIKAY
HUMU;

— IIPUMEHSITEH TEOPEMBI O apPaUIEIBHOCTH IIPAMBIX U
TUTOCKOCTEH B MPOCTPAHCTBE MPH PELICHUN 337134,

— YMCTb NPUMCHSATDH MapaICIIbHOC TPOCKTUPOBAHUC JIA
n300paxeHus: puryp;

— YMETb IIPUMEHSATH NEPIEHIUKYIIIPHOCTH MIPSMOM U TUNIOCKOCTH
MIpH peIIeHUH 3a71ay;

— BJIaJ€Th MNOHATHAMHA OPTOTOHAJIBHOC IIPOCKTUPOBAHUE,
HAKJIOHHBIE U UX IIPOEKIUH, YMETh IIPUMEHATE TEOPEMY O TPEX
MEPIEHINKYIApaxX MIPU pELIeHUN 3a1ay;

— BJIAJIETh MOHATHSAMH PAacCTOSIHUE MEX]y purypamu B
MIPOCTPAHCTBE, OO MEPIEHANKYIISP ABYX
CKPEIIMBAIOIIUXCS MPSIMBIX U YMETh IPUMEHSATh UX TIPU
pelIeHn  3a/1a4;

— BJIQICTh MOHATHEM YTOJI MEKAY MPSIMOH U MIOCKOCTHIO U
YMETh IIPUMEHSTH €T0 PH PELUICHUH 33/a4;

— BJIaIeTh MOHATUSAMH JABYTPAHHBIH yroj, yroia MEeKIy
IUIOCKOCTSIMU, EPICHUKYIISIPHBIC TNIOCKOCTH U YMETh
NPUMEHATH UX NIPU PEIICHNUN 3a/1ay;

— BJIaIeTh MOHATUAMH TPU3MA, TTapaUIeNeIUIe] 1 IPUMEHSATh
CBOMCTBA MapaJuIeNIeNHIe/1a IPH PELICHUH 33/1a4;

— BJIaICTh MIOHATUEM IPSMOYTOJIBHBIN TTapajuIeNeHIe ] 1
NPUMEHSATH €0 MPH PELICHUH 33/1a4;

— BJIQICTh MOHATUSAMY TUPAMU/IA, BUJBI TUPAMHI, HIEMEHTBHI
MPaBUIIBHON MUPAaMUJIBI M YMETh IPUMEHSTH UX MPU PEIICHUN
3ajauy;

— UMETb IpeJICTaBIeHNE O TeopeMe Diliepa, NpaBUIbHBIX
MHOTOT'PaHHUKAX;

— BJIaJICTh MOHITHEM IUIOLIAIU MOBEPXHOCTEH MHOTOIPaHHUKOB

BEKTOPHBIN METOJ U METOJ1 KOOPAMHAT;

— METh NpeJICTaBleHre 00 akcuoMax 0o0beMa, IPUMEHSTh
bopmysbl 00HEMOB IIPSIMOYTOJILHOTO TTapaJlieenunea,
NPU3MBI ¥ TUPAMUJIBI, TETPadIpa IMpU PELICHUH 3a/1a4;

— IPUMEHSATH TEOPEMBI 00 OTHOMICHUAX 00BEMOB TIPH PEIICHUH
3aza4;

— IPUMEHSATH HHTETPaJl JJIsl BEIYUCICHUS 00bEMOB U
MOBEPXHOCTEHN TeJl BpallleHUs!, BBIYUCIICHUS TUIOIIA U
chepuyeckoro nosica 1 00beMa MapoBoOro CIIOs;

— MMETb [IPEJICTaBICHHE O JBIKEHUSAX B IPOCTPAHCTBE:
napajuieJIbHOM MEPeHOCe, CAMMETPUU OTHOCUTEIBHO
MJIOCKOCTH, LIEHTPAJILHON CHUMMETPUHU, TIOBOPOTE
OTHOCHUTEIIBHO IIPSIMOM, BAHTOBOW CHMMETPHH, YMETh
NPUMEHSTH UX TIPH PEIICHUH 3a71a4;

— MUMETb MIPEJICTaBICHHE O TUIOMIA 1 OPTOrOHAIBHON
TIPOEKITUH;

— UMETb MPEJICTaBICHUE O TPEXTPAHHOM M MHOTOTPAaHHOM yTJIe
U IPUMEHATH CBOICTBA IJIOCKUX YIJIOB MHOTOTPAHHOTO yria
IIpU pElICHUH 3a]1a4;

— UMETh IIPEJICTABIICHUSI O TPeoOpa30BaHUM MOA00HS,
TOMOTETHH U YMETh IPUMEHSITh UX MPU PELICHUH 33]1a4;

— yYMETb peliaTh 3a/1a4i Ha IIOCKOCTH METOIaMuU
CTepEeOMETPUH;

— YMETh NPUMEHSATH (OPMYIIbl 00bEMOB MPH PEILICHUU 3a]a4
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U YMETb IIPUMEHATH €ro IIPU PELICHUH 3a1a4;

— BJIQJETh MOHATUAMM TeJa BpallleHus! (LMIMHID, KOHYC, 11ap 1
cdepa), UX CeUeHHs] U yMETh PUMEHSTh UX IPU PEIICHUH
3ajaq;

— BJIaJCTh INOHATHAMUA KaCaTCIIbHBIC MIPAMBIC U IIJIOCKOCTHU U
YMETb IPUMEHATH U3 [IPU PELLICHUU 3a]1a4;

— HUMCTDb IMPEACTABJICHHA O BIIMCAHHBIX U OITMCAHHBIX C(l)ean u
YMETb NPUMCHSATD UX IMPU PCHICHUHN 3a/1a4,

— BJIaJACTh INIOHATUAMU O6T)€M, 00BEMEI MHOT'OIrpaHHUKOB, TCJI
BpalllCHUA U IPUMCHATH UX IMPU PCUHICHUHA 3aJ1a4;

— MMETh TPEJICTABJICHHE O pa3BepTKE IIWIMH/PA U KOHYCA,
IUIOLAAY ITIOBEPXHOCTH LIUINHIPA U KOHYCa, YMETh IIPUMEHATH
HX IIPYU PEIICHUH 3a1aY;

— MMETh NPEJCTABIIEHUE O IIOaaAU chepbl U YMETh IPUMEHSTh
€ro IIPH PEIICHUH 3a7a4;

— YMCTH pC€IIaTh 3aJa4r Ha KOM6I/IH3HI/II/I MHOT'OI'PpaHHUKOB U TCJI
BpaIlleHUS;

—UMETh NPEJCTABICHNE O TOJJOOMH B IPOCTPAHCTBE M YMETh
pemaTh 3a/1a41 Ha OTHOIIEHUE 0ObEMOB U TUIOIIAICH
MMOBEPXHOCTEH MOJOOHBIX (pUTyp.

B noBceqHEeBHOM JKU3HU U TTPU U3YYCHUU APYTHX HPEAMETOB:

— COCTaBJISITh C HCIOJIb30BAaHUEM CBOHCTB I€OMETPUUCCKUX
buryp MareMaTHYECKUE MOJICIH JUIS PEIICHHS 3a1a4
MPAKTUYECKOTO XapaKTepa U 3a7a4 U3 CMEKHBIX JTUCIUILIUH,
WCCIIEI0OBATh MOJIy4YEHHBIEC MOJCTH U UHTEPIPETUPOBAThH
pe3yibTaT

BekTops! u
KOOPAMHATBI
B
MIPOCTPAHCTB
e

—Brnaners noHATUAMHU BEKTOPBI M UX KOOPAMHATHI;

— YMETh BBINIOJHATH ONEpaLUU HaJl BEKTOPAMU;

— UCIOJIb30BATh CKAJIIPHOE NPOU3BEICHUE BEKTOPOB MIPU
pEILIEHNH 3a]1a4;

— IPUMEHSTh YpaBHEHUE TIOCKOCTH, (POPMYITY pacCTOSHUS
MEX]ly TOUKaMH, ypaBHEHUE cepbl IPU PELICHNH 33/1a4;

— IPUMEHSATh BEKTOPBI U METOJ KOOPAMUHAT B IPOCTPAHCTBE IIPH

Hoctumxenue pesynpraToB pasaena ll;

Haxo0JIUTh 00bEM MapaJUICNICIHIICIa U TETPadIpa, 3aJaHHBIX
KOOPJMHATAMH CBOMX BEPIIUH;

3a/1aBaTh MPSIMYIO B IPOCTPAHCTBE;

HAaxXOJIUTh PACCTOSTHUE OT TOYKH J0 MIOCKOCTH B CUCTEME
KOOP/IMHAT;

HAaXOJIUTh PACCTOSTHUE MEXAY CKPEIIMBAIOIIUMHUCS
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pelIeHuu 3a1a4

MMPAMBIMHA, 3aJAHHBIMHU B CUCTCMC KOOPANHAT

Hcropus —MeTh npeacTaBieHue 0 BKIIAJE BBIIAIONIMXCS MAaTeMaTHKOB B | JlOCTHKEHHE pe3ynbTaros pasaena |l
MaTeMaTHKU pa3BUTHE HAYKH;

— [IOHUMATh POJIb MaTEMAaTUKH B pa3BUTUU Poccun
Merop1 — Hcnonb3oBaTh OCHOBHBIE METO/IbI JIOKA3aTENbCTBA, IPOBOANUTL | — JlocTikeHue pesynbraToB paszzaena ll;
MaTeMaTHKU

JIOKA3aTeNbCTBO U BBIIIOJIHATH OIIPOBEPIKEHNUE;

— IIPUMEHATH OCHOBHBIE METO/IbI PEIICHHS] MATEMaTHYECKUX
3a1ad4;

— Ha OCHOBE MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE
XapaKTepU30BaTh KPAaCOTy U COBEPLIEHCTBO OKPYKAFOIIETO
MHpa ¥ NIPOU3BEACHUNA NCKYCCTBA;

— IIPUMEHSATH MPOCTEUIINE POTPAMMHBIE CPEJICTBA U
AEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI IIPU PELICHUH
MaTeMaTU4eCKUX 3a]1a4;

— [IOJIB30BAThCS MMPUKJIAHBIMU IIPOTpaMMaMH U TPOTPaMMaMHU
CHUMBOJIbHBIX BBIUMCIICHUH VI UCCIEN0BAaHU MaTEMAaTHIECKUX
00BEKTOB

— [IPUMCHATH MATEMATHYCCKUEC 3HAHUA K UCCIICAOBAHUTIO
OKpY)KaroIero Mupa (MoAeTupoBaHne QU3NICCKUX
MIPOIIECCOB, 3a/1a41 YKOHOMUKH )
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6. Conep:xanue 00pa3oBaTeIbHOI NPOrpaMMBbl.

10 kiacc

Beenenue
[Ipeamer crtepeomeTpun. OCHOBHBIE TMOHSTHS CTEpPEOMETpHUM (TOYKa, MpsMasd,
IJIOCKOCTh, TMPOCTPAHCTBO) U AaKCUOMBI cTepeoMeTpuu. llepBbie cleACTBUS U3
AKCHOM.

Mapa/jiebHOCTH NPAMBIX M INIOCKOCTEH
ITepecekaromuecs, nmapajiebHbIE U CKpelIMUBaroImmecs npsmeie. [lapammenbHOCTh
NpSIMOM Y TJIOCKOCTH, TPU3HAK U CBOMCTBA. YTOJI MEXKY MPSIMBIMUA B TPOCTPAHCTBE.
[TeprieHAUKYJISIPHOCTD NPAMBIX.
[TapannenbHOCTh  MJIOCKOCTEW,  TOpU3HAaKU W cBouctBa.  [lapannensHOE
npoekTupoBanue. M300paxkeHre npoCTpaHCTBEHHBIX (PUTYP.
Tetpasap u nmapamnenenunesn, kyo. Ceuenust kyda, mpu3Mbl, mupamMuabl. TeopeMbl
UYenl 1 MeHnenas

[HepnieHAMKYJIAPHOCTH NPAMBIX M IIOCKOCTEH
[TeprieHAUKYJISIPHOCTH MPSIMOM U TIIOCKOCTH, MPU3HAKU U CBOMCTBA. [lepneHauxkymnsp
W HakJoHHas. TeopeMa O TpexX MNEPHEHIUKYIsIpax. Yroal MEXIy MpAMOl u
IJIOCKOCTBIO. PaccTtosiHue OT TOYKM A0 IUIOCKOCTU. PaccrosHue OT mpsamoil 10
IJIOCKOCTH. PaccTosinne Mexay napaijielbHbIMU IUIOCKOCTAMU. PacctosHue mexay
CKPEILIMBAOUIUMHUCS TPSIMBIMHU.
[lepnieHAUKYJISIPHOCTh TIJIOCKOCTEM, NPU3HAKKM M CBOWCTBA. JIByrpaHHBIM Yrod,
JIMHEWHBIM  yTOJI JIByTpaHHOro ymia. [lmomans OpPTOrOHAIbHOM  IPOCKLIHUU
MHOT'OYT'OJIbHUKA.

MHoOrorpaHHuKu
[loHsiTue MHOTOTpaHHUKA, BEPIIMHBI, pedpa, TpaHU MHOTOrpaHHUKA. Pa3BepTka.
MHororpaHnHsble yribl Beinykibsie MHOTOrpanHukH. Teopema Diinepa.
[Ipusma, ee ocHOBaHUE, OOKOBBIE pedpa, BBICOTA, OOKOBAS M MOJHAS ITOBEPXHOCTH.
[Ipsimas u HakinoHHas npusMma. [IpaBuiibHas pusma.
[Tupamua, ee ocHOBaHHUE, OOKOBBIC pedpa, BBICOTA, OOKOBAS M TOJIHAS TTIOBEPXHOCTH.
Tpeyronbnas nupamuaa. [IpaBunpHas nupamuga. Y ceuyeHHass MUPAMUIA.
CummeTpus B KyOe, B mapaieienumnene, B mpusMe u nupamunae. [lonstue o
CUMMETPUM B TIPOCTpaHCTBE (LIEHTpalibHasi, oceBas W 3epkanbHasi). I[Ipumepsl
CUMMETPUN B OKPYKAIOIIEM MUPE.
[IpencraBienne o TPaBWIBHBIX MHOTOTPAHHUKAX (TeTpadnp, KyO, OKTasap,
JTOoAEKadAP U UKOCAIP).

IHoBTOpenue kypca reomerpuu 10 kiacca

11 kiacca

Hununap, konyc, map
[Tonarue nmmnaapa. [Inomwanes nosepxuoctu nuunuuapa. [lonstue konyca. [lnomans
MMOBEPXHOCTH KOHYyca. Y ceueHHbIl Konyc. Cdepa u map. YpaBHeHue chepsl.
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B3aumHoe pacnionoxenue cepsl U miockoctd. KacaTtenbHas mi1ockocTs K chepe.
[Tnomans chepsl.

O06BemMbl TEJ
O6bem npsaMoyronsHOro napasmienenumnena. O0bemMpl NPSAMON IPU3MbL U HUJIUHAPA.
OO0beMbl HAKJIIOHHOM MPU3MBbI, TUPAMUIbI U KOHyca. O0BbeM 1apa U miomaasb chepsl.
OObeMbl IIAPOBOIO CErMEHTA, IIAPOBOTO CJIOS U IIAPOBOT0 CEKTOPA.

BekTopsl B npocTpaHcTBe

ITonatue BexkTOpa B IpocTpaHcTBe. Monaynb Bekropa. PaBeHCTBO BEKTOPOB.
CnoxeHue W BblUMTaHUE BEKTOPOB. KoyulnHeapHbIe BEKTOPBI. Y MHOXKEHUE BEKTOpA
Ha 4yucio. PasnoxkeHwe Bekropa 1O JABYM  HEKOJUIMHEApHBIM  BEKTOPAM.
Kommuianapasle BekTOpbl. PasyiokeHue BEKTOpa II0 TPEM HEKOMIUIAHAPHBIM
BEKTOPAM.

MeToa KOOPpAMHAT B POCTPAHCTBE.
KoopaunaTel TOUKM U KOOpAMHATHI BeKTOpa. CKalIsipHOE MPOU3BEICHUE BEKTOPOB.
VYpaBHenue miockoctu. JBmwkenus. [IpeodpazoBanue noaoous.

O6o0maromiee NOBTOPEHNE
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7. TemaTnyeckoe MIIAHUPOBAHUE ¢ ONPeAeJieHHeEM OCHOBHBIX BH/I0B YUe0OHOM e TeJIbHOCTH 00y4al0IIuXCsl
10m kaacc (34 B HeEIMIO)

Ha3Banue TemMmbl/

Ne KOJIHYeCTBO YaCOB, Ha3panue pa3snena / koaundecTBo 4acoB, | OcHOBHBbIE BH/IbI Y4eOHOM AeATeJIbHOCTH
OTBOJAUMBIX Ha OTBOJMMBIX HA OCBOEHHE pa3jesia o0yuarommxcst
OCBOEHHE TeMbl
1. DopMynHpoBaTh U I0KAa3bIBATh TEOPEMBI 00
2. yTiie MEXIy KacaTeJIbHOW B XOpJ10i, 00 oTpe3kax
3. MEPECEKAIOIINXCS XOP/JI, O KBajipaTe
4. KacaTelbHOW; BBIBOJIUTE (DOPMYJIBI /1711 BHIYUCIICHUSI YTIIOB
MEXy TBYMSI MTEPECEKAIONIUMUCS XOPJIaMU, MEXIY JBYMS
I'nasa VIII. VYTIBl 1 OTPE3KH, CBSI3aHHBIE C OKPY/KHOCTBIO | CEKYLIUMHU,
HexoTtopble cBe1eHUus MPOBEACHHBIMH U3 OJTHOM TOUKH; (POPMYITHPOBATH U
U3 IJIAHUMETPH U JIOKa3bIBaTh YTBEPKACHUS O CBOMCTBAX
12 yacos Y TIPU3HAKaX BIUCAHHOTO U OMHMCAHHOTO YETHIPEXYTOJIbHUKOB,
pelaTh 3aJlaui ¢ UCIOJIb30BaHUEM H3YyUEHHBIX TEOPEM U
dbopmyn
5. Pemenue TpeyroipHUKOB BeiBoauth popmyiibl, BeIpakaromiue MeAuany
6. Pemienue TpeyrojibHUKOB U OMCCEKTPUCY TPEYTOJIbHUKA YEPE3 €ro CTOPOHBI, a TaKKe
7. Pelenrie TpeyrobHUKOB pa3ianuHble GOPMYIIbI IUIONIAAN TPEYTrOIbHHKA,
8. bopMynupoBaTh U JOKA3bIBaTh YTBEPKACHUS 00 OKPYKHOCTH
Pemienue TpeyrojibHMKOB U IpsAMOI
Diinepa; pemaTh 3aJa4u, UCIOJIb3Yysl BbIBEICHHBIE (HOPMYIIbI
9. Teopema Menenast u YeBbl DopMyIUpOBaTh U I0KA3bIBATH TeOpeMbl MeHenast u UeBsbl u
10. Teopema Menenast u YeBbl WCII0JIb30BATh UX IIPU PELIECHUU 3a1a4
11. Dmnurc, runepboia u napadosa DopMyarpoBaTh ONPEAETCHUS IUIUICA, THIIEPOOIBI U
12. napaboJibl, BHIBOAUTH UX KAHOHUYECKHE YPAaBHEHHUS U
Dnnurice, runepboia u napadosna n300paxaTb 3T KPUBBIC
Ha PUCYHKE
13. | BBeaenmne (4uaca) 3HaTh CJIEICTBHS U3 aKCHOM, YMETh JI0Ka3bIBaTh HEKOTOPbIE
HekoTtopsie crneacTBus U3 akcuom
CJIE/ICTBUS U3 AKCUOM
14. Pemienne 3a1a4 Ha MpUMEHEHUE aKCHOM MPUMEHATh AKCMOMBI CTEPEOMETPUH U UX CIECACTBUN NPHU

CTEPEOMETPUHU U UX CIEACTBUMN

pCHICHUHN 3a/1a4
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15.

Pemenue 3ana4 Ha TPUMEHEHUE AKCUOM
CTEPEOMETPUH U UX CIEACTBUI

IIPUMEHATHh aKCUOMBI CTEPEOMETPUH U UX CICIACTBUU IIpU
pelICHUH 3a1a4

16. CamocrositenpHas pabora Nel mo teme: IPUMEHSITh aKCUOMBI CTEPEOMETPUHN U UX CIIECTBUI NpU
«AKCHOMBI CTEPEOMETPHUH CIEJCTBHSI U3 HUX» | PEHICHUU 33134
17. | I'nama l 3HaTh B3aMMHOE PACIIOJIOKEHUE ABYX MPSIMBIX B IPOCTPAHCTBE
[MapaanenbHOCTH [apannenbHbie MpsIMbIE B TPOCTPAHCTBE. U OIIPEIEIISATh MapauIeTIbHbIE U CKPEUTUBAIOIINECS MPSIMBIE
NPSIMBIX U [TapannenbHOCTb TPEX MPSIMBIX 3HaTh BO3MOXKHBIE CTydad B3aMMHOTO PACIOJIOKEHUS IPSIMOMA
IUIOCKOCTeH Y TUIOCKOCTH B IPOCTPAHCTBE
18. | (26 1acoB) CamocrosrenbHas padora Ne2 «B3aumHoe pemaTh 3a/1a4 Ha NapauIeIbHOCTh MPSIMON U TJIOCKOCTH
pacIioIoKEeHUE MPSIMBIX B IPOCTPAHCTBE
19. [TapanienbHOCTh NPSMOM U MIIOCKOCTH pemaTh 3a/1a4 Ha NapajuIeIbHOCTh MPSIMON U IJIOCKOCTH
20. Pemrenne 3a1a4 Ha MpUMEHEHNE TTPH3HAKA pelaTth 3a/laui Ha NapauieIbHOCTh IPSIMON U TIIOCKOCTH
napajuIeIbHOCTH NMPSIMON U TJIOCKOCTH
21. Pemrenne 3a1a4 Ha MpUMEHEHNE TTPH3HAKA pelaTth 3aJjaui Ha NapauieIbHOCTh IPSIMOM U TJIOCKOCTH
NapajuIeIbHOCTH NMPSIMON U TJIOCKOCTH
22. CamocrositensHas padbora Ne3 pemarh 3aJa4u Ha MapajuleIbHOCTh MPSAMOU U MIIOCKOCTH
«[TapamienbHOCTh MPAMON U TNIOCKOCTH»
23. 3HaTh MPU3HAK CKPEIIMBAIOIIUXCS MPSIMBIX U TEOPEMY O
e pp——— MPOBE/ICHHH YEPE3 O/IHY N3 CKPEIIMBAIOLINXCS MPAMBIX
IUIOCKOCTH, NapajuIeIbHOM Ipyroi NpsiMoil U MPUMEHSTh UX Ha
IPAaKTUKE
24, U3y4YCHHBIN TEOPETHUECKUI MaTepuas IpUMEHITh U
VYTibl ¢ COHaNpaBIEeHHBIMU CTOPOHAMU.
peLIeHUH 3a1a4
25. U3yUYCHHBII TEOPETHUUECKUI MaTepuall MPUMEHSTh IpU
VYron Mmexy npsMbIMU
peLIeHUH 3a1a4
26. 3HaTh NOHATHE NapaUIeNIbHBIX JIOCKOCTEH, YMETh J0Ka3bIBaTh
Pemienue 3ana4 Ha o Teme: «B3aumHoe IPU3HAK NAapAJUIEIbHOCTHU JABYX INIOCKOCTEH, TEOpEMY
PACII0JIOKEHHE MPSIMBIX B IIPOCTPAHCTBE CYIIECTBOBAHMS U €IMHCTBEHHOCTH INIOCKOCTH, NapajlIeIbHON
JTAHHOM U IpoXoJisIiel yepe3 TaHHYI0 TOUYKY IPOCTPaHCTBA,
3HATh CBOMCTBA MapaJlIENbHbIX MJIOCKOCTEH
217. KonTpoabHnas pabora Nel «AkcHOMBI IIPUMEHSATH [I01Yy4YCHHBIEC 3HAHUS

crepeomerpuu. IlapanineabHocTs IPAMOI 1
miockocru'
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28.

29.

[TapannensHblie mnockoctu. Ipusnax
NapajuIeIbHOCTH JBYX IIOCKOCTEM

3HaTh NOHATHE NAPAJUICIbHBIX MIIOCKOCTEN, YMETh JI0Ka3bIBaTh
IIPU3HAK NAaPAJJIEIbHOCTH JIBYX INIOCKOCTEH, TEOPEMY
CYILIECTBOBAHUS Y €IMHCTBEHHOCTH IIJIOCKOCTH, MAPAJLICIbHON
JTAHHOM U MPOXOASAIIEN Yepe3 TaHHYI0 TOUKY IPOCTPAHCTBA,
3HATh CBOMCTBA MapaJUIECIbHBIX MIJIOCKOCTEMN

30.

CpoiicTBa napajuiesbHbIX MIOCKOCTEN

3HaTh CBOMCTBA NIApAJJIEIbHBIX IIJIOCKOCTEMN

31.

Pemenue 3ana4 Ha nmapajuieIbHOCTh
IJIOCKOCTEN

3HaTh NOHATHE MapAJIJIENIbHBIX INIOCKOCTEH, YMETh JOKa3bIBaTh
IIPU3HAK NapAJIEIBHOCTH JIBYX INIOCKOCTEN, TEOPEMY
CYILIECTBOBAHUS U €JUHCTBEHHOCTH IUIOCKOCTH, MapaJlIeIbHON
JAHHOM M MPOXOALIEH Yepe3 TaHHYI0 TOYKY POCTPAHCTBA,
3HATh CBOMCTBA MapaJUICIbHBIX MJIOCKOCTEHN

32.

CamocrosrensHas padota Ned:
«ITapamnenbHOCTh MIIOCKOCTEN.

3HaTh MOHATHE MAPAJIICIBHBIX TUIOCKOCTEH, YMETh JI0Ka3bIBaTh
INPU3HAK MApaJUIeIbBHOCTH  JIBYX IIOCKOCTEH, Teopemy
CYIIIECTBOBAHUS ¥ €IMHCTBEHHOCTH IJIOCKOCTH, NTapaJUIeTIbHOMN
JTAHHOW W TPOXOJIAIIEH Yepe3 MAaHHYI TOYKY MPOCTPAHCTBA,
3HATh CBOMCTBA MAPAJJIEIbHBIX TUIOCKOCTEN

Terpasap

3HaTh MOHATHE TETPadpa, MapauieJenuIe/a, CBoucTa pedep,
rpaHei, [uaroHasnen napaiieenuena

33.

[Tapannenenunen

3HaTh MOHATHE TETPadpa, MapauieJenuIe/a, CBoucTa pedep,
rpaHei, [uaroHasnei napasuienenumena

34.

35.

CamocrosrtensHas padora NeS "Terpasap u
napasuieJenumne

3HaTh MOHATHE TETPadpa, MapauieJenuIe/a, CBoUcTBa peoep,
rpaHei, [uaroHasnei napasuiesenumea

36.

3agaun HA MOCTPOCHUE CEUCHMI

peuiaTb HpOCTCﬁH.IHG 3a1a4d Ha IIOCTPOCHUEC CceueHH I
TETpadapa U mnmapauiCiICinuicaa

37.

3agauu HA TOCTPOCHUE CEUCHUI

peuiaTb HpOCTCﬁMHC 3a/la4yd Ha IIOCTPOCHHUC CceuyeHH I
TCTPpasdApa U MapaJuICICIIUIICaA

38.

CamocrosrtensHas padbora Ne7 «3amaum Ha
MIOCTPOCHUE CEUYCHUI

HpI/IMeHeHI/Ie IMNOJTYUYCHHBIX 3HaHPII>i, YMCHI/Iﬁ N HAaBBIKOB Ha
IIPAKTHUKC.

39.

Teopemsl UeBbl 1 Menenas

YMenue npumMmeHsATh TeopeMbl UeBbl 1 MeHenas 1pu
pELIECHNH 3a1a4

Pemrenue 3agau Ha napayIeNnbHOCTh
IJIOCKOCTEN

YMenue IMPUMCHATDH IIOJIYUCHHBIC 3HAHW, YMCHHUA 1 HABBIKU
Ha MPAKTUKCEC.
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40.

Pemenue 3ana4 Ha napajuieIbHOCTh
IJIOCKOCTEN

YMeHue npuMeHATh MOJY4YEHHbIE 3HAHUS, YMEHUS U HaBBIKU
Ha IPAKTHKE.

41. KonTpoabHnas pabora Ne2 YMeTb €aMOCTOSITENBHO IPUMEHATH IIOJIYYCHHBIC 3HAHUSA H
«IlapanjieJbHOCTh NPSAMBIX M IJIOCKOCTEH» | YMEHH IIPU PELICHUH 3aJ1a4.
42. 3auétNel no teme: «IlapamiensHOCTb B [IppuMeHeHre TOJy4EeHHBIX 3HAHWM, YMEHUM M HABBIKOB Ha
IPOCTPAHCTBEN IIPAKTHKE.
43. | I'masa Il TlepIeH HKyIAPEbIe IPAMEIE B IPOCTPAHCTEE. Onpenenarb  OpAMy0, TEPHCHAUKYIIPHYIO K TUIOCKOCTH
IlepnenaukyasipHoCTH 3HaTh JEeMMY O NEpHEHAUKYISIPHOCTH JBYX NapauIeIbHBIX
[TapannenbHble npsiMble, NEPIEHIUKYIISIPHBIE . o
NpAMBIX H K ILIOCKOCTIH OpsIMBIX K TpeThell NpsIMON. ONpEnensiTh MPSIMYIO,
IVIOCKOCTel NEPIEHIUKYISPHYIO K IIIOCKOCTH
44. | (24 yac) [Ipu3Hak nepneHauKyIspHOCTH IPSIMOU U 3HaTh NpPU3HAK NEPIEHIUKYISIPHOCTH NPSIMOM U IIIOCKOCTH U
MJIOCKOCTH YMETb IPUMEHSTH €ro NMPHU PEHICHUH 3a/1ay.
45. Teopema o0 psIMOi, MEPIIEHAUKYIIIPHON 3HaTh AOKA3aTEIbCTBO TEOPEMBI CYIIIECTBOBAHUS U
MIJIOCKOCTH €MHCTBEHHOCTH MPSMOM, MEPIEeHIUKYISIPHON K MIIOCKOCTH
46. Pemenue 3anau Ha nepneHIUKYISIPHOCTD MPUMEHSITDH [OJIyd€HHbIE 3HAHUSI, yMEHUS U HABBIKU Ha
MPSIMOM U TJIOCKOCTH MIPAKTHKE
47. Pemenue 3ama4 Ha NepHeHIUKYIIPHOCTD IIPUMEHSATD [TOJIyYECHHBIC 3HAHWSI, YMCHHSI U HaBBIKU Ha
IPSIMOU U INIOCKOCTH IIPAKTHKE
48. CamocrositensHas padora Ne8 «ITpuznak [IprMeHeHne MOoMy4YeHHBIX 3HAHUM, YMEHUH U HaBBIKOB HA
NEPIECHIUKYIIIPHOCTH MPSIMON U IUIOCKOCTH» | IIPAKTHKE.
49, 3HAaTh MOHATHE PACCTOSAHUSA OT TOYKM JIO IIIOCKOCTH,
NEPIEeHIUKYIApa K IUIOCKOCTH U3 TOYKH, HAaKJIOHHOM,
PaccrostHue OT TOYKH 10 TNIOCKOCTH IIPOBEJCHHON M3 TOYKU K IUIOCKOCTH, OCHOBAHHS HAKIOHHOW,
IPOCKIMHA  HAKJIOHHOW. YMETh HaxOIUTh CBSA3b MEXIY
HAKJIOHHOM, €€ MPOEKUHEH U NEPIEHAUKYIIPOM
50. Teopema o Tpex nepneHauKymIsapax IPUMEHSTh U3YYEHHBII MaTepuall K PEIICHUIO 3a/1a4
o1, Pemenue 3a1a4 Ha IPUMEHEHUE TEOPEMBI O IIPUMEHSTHh U3yYEHHBIH MaTepHall K PELICHUIO 3aa4 HaX0JUTh
TpEX NEpIEHINKYJIIIpax CBSA3b MEK/Jy HAKJIOHHOM, €€ IPOEKLIHEN U EPIEHAUKYIIPOM
52. CamocrosrensHas pabora Ne9 «Teopema o [IpuMmeHeHNe TOJY4YEHHBIX 3HAHUM, YMEHUN U HAaBBIKOB Ha
TpEX NEPIEHANKYIIIPax» IIPAKTHKE.
53. HaXOAWTh YroJl MEXY NPSAMON U IUIOCKOCTBIO; PACCTOSIHUE OT

Yroa mexay npsaMoi U IJI0CKOCTHIO

TOYKHU 10 HpﬂMOﬁ. 000CHOBBIBATH
BBIJIBUT'ACMBIC TTPCATIOJIOKCHU A

Wi  OoHIpoBEpraTb
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54.

55.

Pewrenue 3aa4 Ha yrosa Mex 1y NpsMou U
IJIOCKOCTBIO

HaXOJUTh YroJ MEXAY NPSAMOU U IJIOCKOCTBIO; PACCTOSIHUE OT
TOYKH JO TpsMOHA. OOOCHOBHIBATH WJIH  OINPOBEPrarh
BBIJIBUTAEMBIE TTPEITOJIOKECHUS

56.

CamocrosrensHas padota NelO « Yron
MEXK1Y IPSIMOU U IIOCKOCTBIO)

IIpuMeHEeHHEe TOJIY4YEHHBIX 3HAHWM, YMEHUH W HaBBIKOB Ha
IIPaKTHUKE.

S7.

JByrpanHsiii yrou. JInHeHHbIN yroi
JBYTPAHHOTI'O yria

[Ipu3Hak nepneHauKyIspHOCTH ABYX
IIJIOCKOCTEN.

3HaTh  ONpeNeleHME  JIBYTpPAaHHOIO  yIjla,  CBOICTBa
JIBYTPAHHOTO yIia U YMETh MPUMEHSTh UX.

58.

CamocrosrenbHas pabora Nell «/IByrpanHsiii

yToJ»

3HaTh  ONpEJeNIeHue  JBYIPAaHHOIO  yIyla,  CBOMWCTBA
JIBYTPAHHOT'O yIJIa U YMETh IPUMEHSTH HX.

59.

[IpssMOYTOIBHBIN MapasuIeIenIe

3HaTh MOHATHE NMPSAMOYTOJIBHOTO MapajuleNienue1a, CBOWCTBA
JaroHajiei npsiMOyroJIbHOTO Napajuieenurnena

60.

Pemrenne 3agau o reme : «IIpsMoyronbHbIi

mapaJuICJICIUIICa

pemaTh 3aJa4u pa3IMYIHOTO TUTIA TI0 H3yYEHHON TeMe

61.

Tpéxrpannblii yros. MHOTOTpaHHBIN YToJI.

[ToHsATHE TPEXTPAHHOTO YIila, MHOTOIPAHHOTO yria. Teopema
KOCHHYCOB M TEOpEMa CHUHYCOB JJIs1 TPEXTPAHHOTO YIJIA.
MIPUMEHATH TEOPEMY KOCHHYCOB U TEOPEMY CUHYCOB JIJIS
TPEXTPAHHOTO YIJIA..

62.

CamocrosrenbHas padota Nel2
«[lepneHIUKYISIPHBIE TNIOCKOCTH.
[IpsiMmOyropHBIN MTapasieIenuIe

CaMOCTOATEIIbHO ITPUMCHATD IMOJIYYCHHBIC 3HAHUA U YMCHUSA
IIpu p€IICHUYA 3a1a4.

63.

Pemenue 3a1a4 Ha epHEHANKYIIPHOCTD
IUIOCKOCTEH.

64.

Pemenue 3a1a4 Ha NEPIEHIUKYIIPHOCTD
IIJIOCKOCTEMN.

65.

Pewienue 3aga4 Ha nepHeHANKYIIPHOCTD
IIJIOCKOCTEMN.

YMeHne npuMeHsITh NOJy4eHHbIC 3HaHUs, YMEHUS U HABBIKH
Ha MPaKTHUKE: peniaTh CTEPeOMETPUUYECKUE 3aauu Ha
HAXO0X/IeHWE T€OMETPUYECKUX BETUYUH (IJIUH, YTJIOB,
rioniaaei); n3o0paxarb reoMmeTpuueckue GUrypsbl U Tena;
BBITIOJTHATH YEPTEK MO YCIOBUIO 33[1a4l; MPOBOAUTH
JIOKa3aTeNNbHbIC PACCYXKACHUS MPU PELICHUU 33124

66.

KontponsHas padota Ne3
«IleprieHTIUKYASIPHOCTD NPSIMBIX U
IIJIOCKOCTEN

HpI/IMeHeHI/Ie IMNOJTYUYCHHBIX 3HaHPII>i, YMGHI/Iﬁ N HaBBIKOB Ha
ITPAKTHUKE.

3auét Ne2no teme «lleprneHauKyIapHOCTD
IPSIMBIX U IJIOCKOCTEN

HpI/IMeHeHI/IC TMOJTYUYCHHBIX 3HaHPII>i, YMeHI/Iﬁ N HAaBBIKOB Ha
ITPAKTHUKE.
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67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

I'nasa Il
MHoOrorpaHHMKH
(24 yacoB)

[TonsiTue MHOrOTpaHHUKA
I'eomerpuueckoe Teno.

I'eomerpuueckoe teno. [loHsATHE MHOTOIpAaHHUKA
Bepmunsl, péodpa, rpaHu MHOrOrpanHuka. PazBéprka.
Boinykiible MHOTOTpaHHUKH. Y MEHUE U300paxarhb
reoMeTpuieckre (GUrypsl ¥ Teja; BBIIOIHATh YePTEK T10
YCIOBUIO 331441

Teopema Jitnepa.

Teopema Diinepa.
TeopeMsl Dilepa

YMeHnue npoBepsTh CIIPaBeIJIMBOCTh

[Tpu3ma. [liomaae NOBEPXHOCTH NPU3MBI

3HaTh MOHATHE onaav NMOBEPXHOCTH NPU3MbI

[Ipu3ma. [lnontaas NOBEPXHOCTH MPU3MBI

3HaTh MOHATHE mIonaayv NMOBEPXHOCTH NPU3MbI

[IpocTtpanctBennas teopema [Iudaropa

[IpoctpancrBennas reopeMa [ludaropa YMenre npuMeHsTh
IPOCTPaHCTBEHHYIO TeopeMy [ludaropa

Pemenue 3agay no teme: «IIpuzmay

IIPUMEHATH CBOWCTBA MPU PEIICHUH 3a1a4

CamocrosrenbHas padota Nel3 mo Teme:
«IIpamas npuzma»

IIPUMEHATH CBOWCTBA MPU PEIICHUH 3a/1a4

Pemenue 3aaay no teme: «IIpuzmay

IIPUMEHATH CBOWCTBA NPU PEIICHUH 3314

[Tupamuna

3HaTh NOHATHE MUPAMU/IBI, IPABMIIBHOW MUPAMUIBI

[Tupamuga. [IpaBuibHas nmupamuaa

3HaTh MOHATHE NMUPAMU/IbI, TPABUIHHON THUPaMUIbI

Pemenue 3agau no reme: «llupamunar»

MPUMEHSITh CBONCTBA MPaBUILHONW MUPAMUIBI TPU PEIICHUN
3aj1a4

Pemenue 3agau no reme: «llupamunar»

NPUMEHSTh CBOICTBA MPaBWJIBHON MUpPaMHIbI MPHU PEIICHUU
3aga4

CamocrosrtenbHas padota Nel4 1o teme:
«ITupamuna»

NPUMEHSTh CBOICTBA MPaBWJIBHON MUpPaMHIbI MPHU PEIICHUU
3aga4

Yceuennas nupamMuaa

3HaTh OHATHE ycequHoﬁ nmupaMuJbl, IIOMagn MMOBEPXHOCTU
InmupaMuibl 1 YMCTh ITPUMCEHATH TP PCIICHUU 3a4a4

Pemenue 3agau no treme «YceueHHast
ImupamMuaar»

3HaTh OHATHE ycequHoﬁ IMUpaMUu bl

CamoctosarenbHas padora Nel5
«CeueHus B nupamujie. Y ceu€HHas
nupamMuay

HpI/IMeHeHI/Ie IMNOJTYUYCHHBIX 3HaHPII>i, YMCHI/Iﬁ N HAaBBIKOB Ha
IMPAaKTHUKCE.

CuMMeTpHs B IPOCTPAHCTBE.

3HaTh MOHATHE MMpaBUJIIBHOT'O MHOTOTpaHHHUKA, YMCTh
ONPCHACIIAThL BUJ] MHOT'OI'pAaHHUKA

Ilonsatue IIPpaBUJIBHOI'O MHOTOI'pPAHHUKA.

HpeI[CTaBJ'IeHI/ISI O ITPAaBUJIBHBIX MHOT'OTpaAHHHUKAX.
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85.

OEMEHTEI CUMMCTPUU ITPaBUIIbHBIX
MHOTOI'paHHHKOB.

DJIEMEHTEI CUMMCTPUH IPABUJIBHBIX MHOTOTPAHHHUKOB.
OcHOBHbIE CBOMCTBA MTPaBUIIbHBIX MHOTOTPaHHUKOB. Teopeme
Ditnepa.

86. Pemenue 3anau no teme: «I[IpaBuiibHble CaMOCTOSITENIbHO NPUMEHSATH IOJyYEHHBIE 3HAHUA U YMEHHS
MHOTOT'PAHHUKI» IIpU pElICHNH 3a/]au.
87. Pemenue 3anau no teme: «I[IpaBuiibHble CaMOCTOSITEJIbHO NPUMEHSATH IOJyY€HHBbIE 3HAHUA U YMEHHS
MHOTOT'PAHHUKI» IIpU pElICHNH 3a/au.
88. Pemenue 3anau no teme: «I[IpaBuiibHbIe CaMOCTOSITEIbHO NPUMEHSATH IOJyY€HHBbIE 3HAHUA U YMEHHS
MHOTOTPaHHUKN IIPU pEelIeHUH 3a]au.
89. KonTpoabHnas pabora Ned CaMOCTOSTEIbHO NPUMEHATh IOJIyYCHHBbIC 3HAHUS U YMEHHUS
«MHOrorpaHHUKNW» IIpU PELICHUH 3a1a4.
90. . [TpuMmeHeHHe TOJTYYCHHBIX 3HAHHWIA, YMEHUW U HABBIKOB Ha
3auétNe3 mo teme «MHOrOrpaHHHUKNY P i M
IIPAKTHKE.
91. | lloBTOpEHME 3HaTh B3aMMHOE PACHOJIOKEHUE ABYX MPSIMBIX B IPOCTPAHCTBE
(14 gacoB) «AKCHOMBI CTEPEOMETPUNY, W YMETh ONPEAENATh NapalIeIbHbIE W CKPENTUBAKOIIAECS
«ITapamnenbHOCTh NPSAMBIX U INTIOCKOCTEN MPSIMBIE U3YYEHHBIN TEOPETUYECKUI MaTEPHUAIT , 1 YMETh
IIPUMEHSATH €r0 NPU PELICHUH 3a4a4.
92. . | 3HaTh M3y4YEHHBI TEOPETUUYCCKUN MaTepual , W YMETh
«IleprieHIMKYIAPHOCT NPSIMBIX U MIJIOCKOCTEN
IIPUMEHSATH €r0 NPU PEIICHUH 3a4a4.
93. . | 3HaTh H3Y4YEHHBI TEOpEeTHYEeCKHil MaTepuan , U YMETb
«IleprieHIMKYIAPHOCT NPSIMBIX U MIJIOCKOCTEN
IIPUMEHSATH €ro NPU PELICHUH 3a4a4.
94, Tect Nel o Teme: «IlapanienbHOCTb U [IpruMeHeHne MOJy4YeHHBIX 3HAHUM, YMEHUH U HaBBIKOB HA
NEPHEHANKYISIPHOCTh B IPOCTPAHCTBE IIPaKTHUKE.
95. 3HaTh M3YYEHHBI TEOPETUYECKUN Marepuain u €Th
«MHOTrOrpaHHHUKN Y1 p p ’ ™
MIPUMEHSATH €ro NPU PEIICHUH 3a4a4.
96. 3HaTh M3YyYEHHBI TEOPETUYECKUN Marepuain u €Th
«MHOTOrpaHHUKI Y1 P p ’ ™
MPUMEHSATH €T0 MPU PEIICHUH 3a]au.
97. [IpuMeHeHHe TOJYyYEHHBIX 3HAHUM €HUIl W HaBBIKOB Ha
Tect Ne2no Teme: « MHOrorpaHHUKI» P yi - M
MIPaKTHUKE.
98. «BeKTODED 3HaTh M3Yy4YEHHBI TEOPETUYECKUH MaTepuan , U YMETh
P IIPUMEHSITh €r0 IPH PEIICHNUH 3a]au.
99. 3HAaTh M3Y4YEHHBIH TEOPETUYECKUH MarepHuall u €Th
«Bekropei» ya P P ’ ™

MPUMCHATH €Iro NpHu pCIICHUHN 3a/1a4.
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100. O0BbEMBI
101. O0BbEMBI
102. OO0BEMBI

11 knacc (34 B HenEMI0)

22




HaszBanue Tembl/
KOJHMYeCTBO YaCOB,
OTBOJMMBIX HA OCBOEHHE
TeMBbI

HaszBanue pasaejia / KOJIHYECTBO 4acoB,
OTBOJIUMBIX HA OCBOCHHUEC pa3jaejia

OcHOBHbIE BHDbI y‘leﬁHOﬁ JCATCJIBbHOCTH oﬁyqaloumxca

'nasa V. Hnaunap,
KOHYC M map (27 4yacoB)

[lonsTre uumuHapa. (14)

[TpumeHsTh (HOPMYIIBI IIIOIIA N TOTHON OBEPXHOCTH
LWIMH]Ipa K PELICHUIO 33/1a4 Ha BHIYMCIIEHUE U
noka3atenbcTBO. IIprobpeTaroT yMeHMs BKIIOUEHHE CBOUX
pe3yIbTaTOB B PE3YJILTAThl PAOOTHI TPYIIILI. 3HATH: TOHSATHS
[WIMHIPUYECKON TTOBEPXHOCTH, LIMJIMH/IPA U €r0 AIEMEHTOB
(60KOBOI TOBEPXHOCTH, OCHOBAHUH, 00Pa3yIOIINX, OCH,
BBICOTBI, PaJINyca); CeUEeHUs UIHH]IPA.

[1nomanas moBepxHocTH HuiIuHapa (14)

[TprMeHsTh (HOPMYIIBI IITOIIAN TTOTHON OBEPXHOCTH
IMH]IpA K PELISHUIO 33/1a4 Ha BHIYMCIIEHUE U
nokaszarenbcTBO. [IproOperaroT yMeHMsI BKIIIOUEHHE CBOUX
pPE3yIbTAaTOB B pe3ybTaThl paOOThI IPYIIIbL. 3HATH: HOHATHUS
LWIVMHIPUYECKON TIOBEPXHOCTH, IMIMHIPA U €r0 JIEMEHTOB
(60KOBOI MOBEPXHOCTH, OCHOBAHUH, 00Pa3yIOIINX, OCH,
BBICOTBI, Pa/INyCca); CEYEHUs LIMIIMHApA.

Pemenue 3amau mo teme «Ilmomaap moBepx-
HOCTH ITIHHApay (14)

[TocTpoenust U UCClIeJOBaHHUS MATEMAaTHYECKUX MOJIEIEH JIst
OTMCAHUA U PELICHUS MPUKIAIHBIX 3a/1a4 3HATh: IOHATHE
pa3BepTKU OOKOBOI MOBEPXHOCTH LUIUHAPA; POPMYJIIBI IS
BBIYMCIICHUS IJIOIA 1 OOKOBOM U MOJHOM MOBEPXHOCTHU U~
nmuHapa. [lonckoBas U TBOpUecKas NeATENIbHOCTh MPU PEeLICHUH
3a]1a4 MMOBBIIIEHHOM CII0KHOCTU U HETUIIOBBIX 3aj1a4u. 3HATh:
MOHITHS HUJTUHAPUIECKON MOBEPXHOCTH, IIUIIMHIPA U €T0
PIIeMEHTOB (OOKOBOM MOBEPXHOCTH, OCHOBAHUH, 00pa3yIONINX,
OCH, BBICOTHI, pajinyca), pa3BepTKH OOKOBOW MOBEPXHOCTH IIH-
TUHApA; CEYSHUS UIMHPA; GOPMYIIBI ISl BEIYUCIICHUS
rIonaau OOKOBOH M MOJHOM MOBEPXHOCTH IIUIMHIIPA.

CamoctosarenbHas padota Nel (14)

[TpuMeHsATH (HOPMYIBI IIIOLIAM TIOJTHOM MOBEPXHOCTH
IWINHApPA K PEIIEHUIO 33/1a4 Ha BBIYMCICHUE U
JI0Ka3aTeNbCTBO.

[Tonsitne konyca. (14)

[TpuMeHsaTh (hOopMYIBI IIIONIAAN TOJTHOM MOBEPXHOCTH KOHYCA




K PEILEHUIO 3a/1a4 HAa BBIYMCIICHUE. 3HATh: MIOHATUS KOHUYE-
CKOM MOBEPXHOCTH, KOHYCA U €0 3JIEMEHTOB (0OKOBOI
[IOBEPXHOCTHU, OCHOBAHMs, BEPIIMHbI, 00pa3yrOIINX, OCH,
BBICOTHI); CEUCHHSI KOHYCA. 3HATh: MOHATHE Pa3BEPTKH OOKOBOM
[OBEPXHOCTU KOHYCa; (POPMYJIbI IJIOIIA 11 OOKOBOM U MOJIHON
MOBEPXHOCTH KOHYyca. Moryt coOparh MaTepuat st
coo011eHNs 10 3a1aHHOM TeMe. Mcnonp30Banue pa3andHoi
TUTEpaTyphl Ul CO3JIaHUS MPE3EHTAMN CBOETO MPOEKTa
00001IeHNST MaTepHalia

. [Inomaap mosepxHocTu koHyca (1)

[TpumeHsTh (HOpMYIIBI IITOIIAHN MTOJTHON OBEPXHOCTH KOHYCA
K PEILIEHUIO 3a/1a4 Ha BbIYMCIICHUE. 3HATh: MOHATUS KOHUYE-
CKOM MOBEPXHOCTH, KOHYCa U €ro 3JIeMEHTOB (O00KOBOI
MMOBEPXHOCTH, OCHOBAHMS, BEPIIMHbI, 00pa3yrOINX, OCH,
BBICOTHI); CEUEHUS KOHYyca. 3HAaTh: MOHATUE Pa3BePTKU OOKOBOI
MOBEPXHOCTU KOHYyCa; (OPMYITBI IIOIA OOKOBOM M TIOJTHOM
MMOBEPXHOCTU KOHYca. MoryT coOpaTh Matepuan ajs
coOOIIeHus 110 3a7aHHON Teme. Vcnonb3oBaHue pa3InyHOM
ITUTEPATypBl U1 CO3/IaHUS TPE3CHTALIMK CBOETO MPOEKTA
00001IeHIST MaTepHaia

Yceuennsiit konyc (14)

[IpuMeHaTh (POPMYIIBI TUIOIIAAN TOJTHOM MTOBEPXHOCTH
YCEeUEHHOTO KOHYCa K PELICHHUIO 3a]]a4 Ha BbIUKCICHUE 3HATh:
MOHSTHS YCEUEHHOTO KOHYCA U €ro 3JIeMEeHTOB (OOKOBOMA
[MOBEPXHOCTH, OCHOBAHUI1, BEpPIIMHBI, 00pa3yIOIINX, OCH,
BBICOTHI); CEUEHHUS YCEUEHHOTo KoHyca.. [Tonck HyxHOU
nHGOpPMAaLIMY IO 33JaHHOM TeMe B UICTOYHHKAX PAa3IMYHOTO
THUTIA.

Pemenue 3aaau no teme «Konyey» (149)

[Ipou3BOIUTE apryMEHTUPOBAHHbBIE PACCYXKICHHUS, TIPOBOIUTh
00001eHue. Yyaluecs yMeloT NPUMEHSITh GOPMYIIbI IJIOLIAAN
[OJIHOM MOBEPXHOCTH KOHYCa K PEIICHUIO CIIOKHBIX 33/1a4 Ha
BBIYMCIICHHUE. 3HATD: MIOHATHS KOHMYECKOU IMOBEPXHOCTH,
KOHYCa U €ro 3JIEMEHTOB, Pa3BEPTKU OOKOBOU MOBEPXHOCTH
KOHYCa, YCEYEHHOTO KOHYCa U €r0 AJIEMEHTOB; (JOPMYIIBI TLII0-
1a11 OOKOBOH U MOJTHOM MOBEPXHOCTH KOHYCA U YCEUEHHOTO

KOHYCa, CCUCHU KOHYCAa U YCCUCHHOI'O KOHYCA.
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CamocrostenspHas pabora 2(14)

10.

Cdepa u map. Ypasaenue chepsl.(149)

[TpumensITh (HOPMYITBI IS pelIeHUS 3a7ad Ha COCTABJICHUE
ypaBHEHUs cepbl. 3HATH: MOHATHS CEephl U IIapa 1 X
HIIEMEHTOB (pajuyca, TuaMeTpa); ypaBHEHUs TOBEPXHOCTH;
BBIBO/I ypaBHEHMUsI CHEPHI.

11.

B3anmHoe pacrioioxkenue cepsl U MI0CKO-

ctH (19)

[TpumensaTs Gopmyibl uist pemeHus 3aaad. [lonck HyHOU
WH(OPMALINY TI0 33/IaHHON TeMe B ICTOYHUKAX PA3ITUIHOTO
TuMa 3HaTh: TPU CIydasl B3AUMHOTO PacIoJIOKEHUs chepbl U
MJIOCKOCTH; MIOHATHUS KacaTeJIbHOM MIIOCKOCTH K chepe, TOUKU
KacaHus;

12.

KacarenbHast minockocts k cepe (149)

[TpumensTs popmyibl as pemeHus 3agad. [lonck HyxHOMI
MH(OpPMAaLIMY IO 33JaHHOM TeMe B UICTOYHHMKAX PAa3JIMYHOTO
Tumna 3HaTh: TPU CIydasi B3AMMHOTO PacIoJIOKeHus chepbl U
MJI0CKOCTH; MOHATHUS KacaTeJIbHOM MIIOCKOCTH K chepe, TOUKH
KacaHMsI; CBOMCTBO M IPU3HAK KAcaTEIbHON INIOCKOCTH K cepe
C I0Ka3aTeJIbCTBAMHM.

13.

[Tmomane cheprl. BzanmHoe pacrnosioxeHue

chepsl u pssmoii .(14)

[IpuMeHaTh (QOpMYIBI 7151 pEIICHUS 3a1a4d. Y MEIOT
CaMOCTOSITEIbHO M MOTUBUPOBAHHO OPTraHU30BBIBATH CBOIO
MO3HABATENbHYIO JIeATeNbHOCTh. [lonckoBas u TBopUeckas
esITeNIbHOCTD MPU PEUICHUH 3a/1a4 MOBBIIIEHHOM CI0XKHOCTU U
HETUIOBBIX 3a/1a4. Vcronb30BaHue ClIpaBOYHOM JIUTEPaTyphI, a
Tarke matepuanioB EI'D. 3Hath: moHATHs cepbl, OMMCaHHOM
0KOJIO MHOTOTPaHHHKA U BIIUCAHHOW B MHOTOTPaHHUK;
dbopmyny momaau chepsl.

14.

Cdep, BnucanHasi B HIUITUHAPUIECKYIO

noBepXHOCTH (14)
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15.

16.

Cdep, BiucanHasi B KOHOHHYECKYIO
[loBepxHOCTD (1)

17.

CeueHne IUIUHAPUIECKON TOBEPXHOCTH.
CeueHne KAHOHUYECKOM MOBEPXHOCTH.
Omric, runepbosra, napadona (14)

18.

CeueHne IUITUHAPUIECKON MOBEPXHOCTH.
CeveHne KAHOHUYECKOW MOBEPXHOCTH.
Omurnc, runepOosna, napadona (1)

19.

CedeHne NWIMHAPUYECKON TOBEPXHOCTH.
CedeHne KAaHOHUYECKOW OBEPXHOCTH.
OJuic, runepooia, mapadosta (1)

20.

CeueHre NUIMHIPUIECKON MTOBEPXHOCTH.
CedeHne KaHOHUYECKOW TOBEPXHOCTH.
DJuiic, rurnepooia, mapadosta (1)

PenieHue 3a1a4 Ha pa3aMYHbIC KOMOUHAIIMA
Ten.(19)

Pemate 3amaum 1o TeMe. 3HaTh: MOHATHUSA cephl,

[1apa 1 UX 3JIEMEHTOB, YPaBHEHHUsI IOBEPXHOCTH, KacaTEIbHON
MJIOCKOCTH K cepe, TOUKU KacaHusl; CBOMCTBO U MPU3HAK
KacaTeJIbHOU TNIOCKOCTH K cepe; ypaBHeHHE cepbl; popmyry
rutonaau chepsl
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21.

CamocrostenbHas padora Ne3 (1)

Pemarey 3amadu 110 TeMe

22. Pas3nble 3aaun HA MHOTOTPAaHHUKH, TUIUHAD, M1300pakaTh OCHOBHBIE MHOTOTPAHHHUKH; BBITIOJHATD YEPTEKHU
KoHycC, map. (14) 10 YCJIOBUSIM 33aJ1a4 M pemiaTh 3a1aud. Mcnons3yroT mis
pelIeHus Mo3HaBaTEeIbHBIX 33/1a4 CIIPABOYHYIO JINTEPATYPY.
MoryT caMOCTOSITEIHHO CO3/IaTh aJTOPUTM MO3HABATEIBHOM
e TeTLHOCTH ISl PEIICHUS 3a]1a4 TBOPUYECKOTO U TTOMCKOBOTO
xapaktepa. Co3gaHue M UCTIOJIb30BaHUE MYITbTUMEIUHHBIX
[PECYpPCOB U MPE3CHTAIINHI
PE3yJAbTATOB MO3HABATEIBHOW U MPAKTUYECKOMN AESITETbHOCTH.
3HATh: MOHATHUS C(HEePhl, OMUCAHHON OKOJIO MHOTOTPAaHHHUKA U
BIFICAHHOW B MHOTOTPAHHUK.
23. Pa3nbie 3aaur HA MHOTOTPAHHUKH, IIITUHIP, MOTYT CaMOCTOSITENHHO CO3/IaTh aJrOPUTM TMO3HABATEIBHOM
KoHYC, mmap. (19) e TeTLHOCTH JIJISl PEIICHUS 3a]1a9 TBOPUYECKOTO U TTOMCKOBOTO
Xapakrepa.
24, PasHble 3a1aun Ha MHOTOIPaHHMKH, MoryT cCaMOCTOSITENIBHO CO3JaTh aITOPUTM MO3HABATEIbHOMN
LWIHHID, KOHYC, map.(19) NEATEIbHOCTH ISl PEIIEHUS 3a]1a4 TBOPYECKOTO U TIOMCKOBOTO
Xapakrepa.
25. Pa3Hble 3aaui HA MHOTOTPaHHUKH, HUIUHAP, MOTryT CaMOCTOSITENBHO CO3/1aTh aTOPUTM MO3HABATEIbHOMN
KOHYC, 1map.(14) NEATEIbHOCTH ISl PELIEHUS 3a]]a4 TBOPUYECKOTO U ITOMCKOBOIO
Xapaxkrepa.
26. KonTposibHas padora Nel CBOOOJHO TOJIK30BATHCS YMEHHUIO peliaTh 3a/1a4d Ha
«uaunap, kouyc, map» (14) KOMOMHAIHIO TeJ. MOryT HalTH ¥ YCTPAHUTh IPUIHHBI
BO3HUKIIUX TPYIHOCTEH.
217. 3auet Nelno teme «lununap, koHyc, map»
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28.

29.

30.

31.

32.

33.

34.

35.

T'maBa V. O0neMBI T
(33uaca)

[Tousite o0beMa. OOBEM IPSIMOYTOIBHOTO
napauienenumnena (14)

[TpumeHsITh M3ydeHHBIE POPMYIIBI K PEIICHUIO PA3THYHBIX
3a/1a4 Ha JJ0Ka3aTelbCTBO U BblYKCiIeHHe. Vcnons3oBanue
MYJIbTUMEAUNHBIX PECYPCOB U MPE3ECHTALIMHU PE3YJIHTATOB
MO3HABATEILHOM U MTPAKTUUYECKON JEATEITBHOCTH. 3HATH:
NOHITHE 00bEMa; CBOMCTBA 00BEMOB; TCOPEMY H CIICICTBHE 00
00beMe IPSIMOYT0JILHOTO Mapajlleenune/a.

[Tousitre o0beMa. OOBEM TIPSIMOYTOIBHOTO
napauienenumnesn a(1q)

[TpuMmeHsITh M3ydeHHBIC POPMYIIBI K PEIICHUIO Pa3TMIHbIX
3a/1a4 Ha JJ0Ka3aTeJlbCTBO U BhIUKMCIeHueE. Vcnonb3oBanue
MYJIBTUMEANINHBIX PECYPCOB U MPE3EHTAIIMU PE3YIbTATOB
MO3HABATEILHOM U MTPAKTUUYECKON JEATETHHOCTH. 3HATH:
MOHsITHE 00bEMa; CBOMCTBA 00BEMOB; TEOPEMY H CIIEJCTBUE 00
00beMe IPSIMOYTOJILHOTO Mapajlieenune/a.

Pemenne 3amgau mo reme «O0bEM
MPSIMOYTOJIFHOTO TMapajuienenunenay (19)

[TpumeHsTh M3ydeHHbIE POPMYIIBI K PEIICHUIO Pa3IMUHbIX
3aj1a4d Ha JJOKa3aTeIbCTBO M BBEIUMCIICHUE. 3HATh: TEOPEMY U
cienctBue 06 00beMe MPSMOYTOIBLHOTO TapaJIIeIICTIUIIE 1A,

CamocrostensHas padota Ned (14)

[TpuMeHITh M3ydeHHBbIC POPMYITBI K PEIICHUIO Pa3THYHbIX
3a/1a4 Ha JI0KA3aTeNbCTBO U BBIUYMCICHHE. AHAIIN3
0000IICHUS M CUCTEMATU3AINH TTOJTyICHHON HH(POpMAITIH.
Pa3BuTHe yMEHHS MPOU3BOANUTH apTyMEHTHPOBAHHBIC
paccyXJIeHus, MPOBOAUTH 0000IIeHNe. 3HATH: IOHITHE
00beMa; CBOMCTBa 00BEMOB; TEOPEMY U CIIEICTBHE 00 0ObeMe
PSIMOYTOJIBHOTO TIapajuIeyIeUIIe/Ia.

O6bem npsimoit pu3Mebl (14)

[TpumensTh (HOpMyIIbI IS pelIeHHs 3a1ay.
3HaTh: TeopeMy 00 0ObeMe MPSAMON MPU3MBI € I0Ka3a-
TEJIbCTBOM.

O6beM nunuHapa (14)

[TpumensTh Gopmyny 00beM HUIMHAPA AT PELICHUS 3a/1a4.
3HaTh: TeopeMy 00 0ObeMe HUIMHIIPA C JOKA3aTeIbCTBOM.

PerieHue 3a1a4 Ha BIYUCIEHHE 00BEMOB
MpsAMO# pu3Mbl U UIMHApa (19)

[TpumensTs GopmyIbl A peuieHus 3a1ad. Bocnpuaumars
YCTHYIO Pe€ub, y4acTBYIOT B THAJIOTE.

Perienue 3a1a4 Ha BeIYUCIEHHE 00BEMOB
OpsMOi pU3MBI U uInHApa (14)

[TpuMeHnsaTs (hopMyIbI IS perieHus 3aaa4. Bocnpuaumath

YCTHYIO Peub, y4acTBYIOT B TUAJIOTE.
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36.

37.

Brrancienre 00bEMOB TEI € HOMOIIBIO
onpenenéHHoro uurerpaia (1u)

Haxoaute 00BbEM Tell ¢ UCTIOJIb30BAHMEM OIPEAEIEHHOTO
MHTErpana. BocnpuHuMaTh yCTHYIO peub, y4acTBYIOT B
nuasiore. [lorckoBasi U TBOpuecKas AESITEIbHOCTD IIPU
[pEIIEHUH 3a]1a4 [TOBBIILIEHHOM CJI0KHOCTU U HETUIIOBBIX 3a7a4.
lcnosib30BaHKE CIPAaBOYHOM JINTEPATYPHI, a TAKKE
matepuanos EI'D

38.

O6beM HakJIOHHOM npu3MsblI (1)

[TpuMeHsTh (HOPMYITBI s pEIIEHUs MPOCTEHITNX 3a71ay.
MoryT, apryMEHTHPOBAHO OTBEYATh Ha OCTABJICHHBIE
BOIIPOCHI, MOTYT OCMBICIUTH OIIMOKU U UX YCTPAHUTb.
Pa3BuTHEe yMeHMS MPOU3BOAUTH apTyMEHTHPOBAHHbIE
paccyxJIeHusl, MpoBOAUTH 00oOIeHne. [Touck Hy kxHOM
MH(OpPMAaLIMHY IO 3aJJaHHOM TeMe B UCTOYHHKAX Pa3IMuHOTO
Tuma. 3HaTh: TeopeMy 00 00beMe HAKIIOHHOM MTPU3MBI € JOKa-
3aTEJIbCTBOM.

39.

O6beMm nupamusl (149)

Haxonute 00BEMBI TEN B 33/1a4aX Ha KOMOWHAIIUIO TE€JI. MOTYT
MPaBHJIBHO 0(DOPMIISTH paboOTYy, BBIMIOJHATE 3aJJaHUS 110
3aJaHHOMY aJITOPUTMY, y4acTHE B TUAJIOTE.

[IpnoOpeTraroT yMeHUsI CaMOCTOSITETLHOM W KOJIJICKTUBHOM
nesiTebHOCTH. Vcrosib30BaHne pa3InyHON JTUTEpaTyphl A7
CO3JIaHUS MTPE3CHTAIIMH CBOETO MPOEKTa 0000IICHHS
MaTepuaia. 3HaTh: TeopeMy 00 00bemMe MUPaMUIbI C
ToKa3aTeNnbcTBOM; (OpMyITy 00beMa yCeueHHON NUpaMupbl.

40.

CamocrosrtensHas padota Ne5 (14)

[IpuMeHsITh M3ydeHHbIe POPMYIIbl K PEIICHUIO PA3IMUHbIX
3aJa4 Ha J0Ka3aTelIbCTBO U BhIYKMCIECHUE. AHaAIN3 00001IeHus
U CUCTeMAaTU3allly NOJyd4eHHOU nHpopManuu.

41.

O6beM konyca (1)

[TpumeHaTh (GOpMYJIBI IS PEIICHHUS TPOCTEUIITNX 3a/1a4.
3HaTh: TeopeMy 00 00beMe KOHYCa C JOKA3aTelIbCTBOM;
dbopMyny o6beMa yceueHHOTO KOHyca

PerieHue 3a1a4 Ha BeIYUCIICHHE 00bEMa
nupamusl (149)

HaxonuTth 00BEMBI TEN B 3a/1a4ax Ha KOMOMHALIMIO T€J. MOTYT
paBUIBHO 0(OPMIIATH PabOTYy, BHIOIHATH 3aJaHUS 10
3aJaHHOMY aJIFOPUTMY, ydacTue B auanore. [Ipuobperaror
YMEHMSI CAMOCTOSITEIbHON U KOJIJIEKTUBHOM IEATENBHOCTH.
lcnosib30BaHNE PA3INYHON JIUTEPATYPhI IS CO3AaHUs
[pE3eHTAIMM CBOETO MPOeKTa 0000IIeHNsI MaTepuaa
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42.

43.

Perienue 3a1a4 Ha BEIYUCIIEHHE 00BEMa
nupamubl (14)

Haxomuth 00BEMBI TET B 337]a4aX Ha KOMOMHAIIUAIO TEJI. MOTYT
MPAaBIIIBHO 0(DOPMIISATE pabOTYy, BBITIOJHATE 3aJaHHSI 110
3aJaHHOMY JITOPUTMY, ydacTue B auanore. [Ipuobperaror
YMEHHSI CAMOCTOSITEITLHON U KOJIJICKTUBHOM NI TEIIbHOCTH.
VIcrioJib30BaHKE PA3IMYHON JTUTEPATYPHI JJIs1 CO3TAHUS
MPE3CHTAIIMH CBOETO MPOCKTa 0000IICHNS MaTepuaia

44,

CamocrositenpHas padoTta

[IpuMeHsATh M3ydeHHBIE (POPMYIBI K PEIICHHUIO Pa3InYHBIX

45.

Ne 6 (19) 3a/1a4 Ha JJOKA3aTebCTBO M BBIYHCIICHHE. AHANMN3 0000IIEeHHS
Y CUCTEMAaTH3allliy NOJy4eHHOW HH(pOpMalHH.
O6beM mapa (1) [TpumensTh (GopMynly BBIUMCIEHHUS 00beMa I1apa Jjsl peleHus

3anay. OTpakeHre B MUCbMEHHOMN (JopMe CBOMX peLICHU,
dbopMUpOBaHKE YMEHUS PaCCyXKIaTh. 3HATh: TeOpeMy 00
o0beMe 11apa ¢ J0Ka3aTeIbCTBOM.

46.

OO0BeM MapoBOro CErMEHTAa, IAapOBOroO CI0s
1 mapoBoro cekropa (1u)

[IpumeHsaTh (OpMYIIBI BBIYUCIECHUS 00bEMa I1apOBOro
CErMEHTAa, CIIOSl U CEKTOpa JUTS PEIICHHUs 3a1a4. 3HATh:
OTIpEICIICHNS IAapPOBOTO CETMEHTA, IIIAPOBOTO CJIOS M IIAPOBOTO
cekTopa; GopPMYIIBI JJIsl BEIYUCICHHUS] 00hEMOB YacTel mapa.

47.

[Tmomane chepsnr (19)

[TpuMensTh GopMyITy MmIomanu chepsl s pEIIeHHs 3a/1a4.
Pa3zBuTHE YMEHUS IPOU3BOIUTH APTyMEHTHPOBAHHBIC
pacCyXJIeHUs, MPOBOAUTH 0000IeHre. 3HATh: BEIBO (POPMYJIBI
M101aau chepsl.

48.

Pemenne 3a4a4 Ha BBIYUCIICHHUC 00BéMa mapa

(14)

[IpumensTh (Gopmylly BeIUKCICHHS 00beMa I1apa Ajs peuieHus
3anad. OTpakeHHe B MUCbMEHHOW (JOpME CBOMX PEIICHUH,
dbopMUpOBaHNE YMEHHUS pacCyX1aTh. 3HATh: TEOpEMy 00
oOBbeMe 11apa ¢ J0Ka3aTeIbCTBOM.

49,

Pemenue 3a1a4y Ha BEIYMCIICHHUE 00BéMa mapa

(14)

[TpumensTh (opmMylly BBIUMCICHUS 00beMa I1apa A peleHus
3agad. OTpakeHue B MUCbMEHHOM (opMe CBOUX PEIICHHUI,
dbopMUpOBaHHE YMEHHUS pacCcyX1aTh. 3HATh: TEOpeMy 00
oOBbeMe 1mapa ¢ J0Ka3aTeIbCTBOM.

Pemrenne 3a1a4 Ha BEIYUCICHUE TIOIIAAN
cdepsl (1)

[TpuMensaTs GopMmyny miaomanu chepsl A peleHus 3a1au.
Pa3BuTHE yMEHUS IPOU3BOAUTH apTyMEHTUPOBAHHbIE
paccyXIeHus, IpoBOUTh 0000IeHne. 3HaTh: BEIBOJ (POPMYJIbI

rionaau cepel.
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50.

51.

PeieHre 3a1a4 Ha BEIYUCICHUE TIOIIAN
cdepsr (19)

[TpumensaTs (Gopmyity miomanu chepsl Al peIeHus 3a/1a4.
Pa3BuTHe yMeHUs IPOU3BOANUTH ApIYMEHTUPOBAHHbBIE
[paccykJeHus, TPOBOIUTH 0000MIeHne. 3HATh: BEIBOJ (POPMYJIBI
rtoniaau cepel.

52.

PasHble 3a1au HAa MHOTOTPAHHUKH, HWIXHJD,
KkoHyc mmap .(19)

[TpuMeHsaTh (hOpMYITy BRIYHCICHHS 00beMa mapa JUIs PereHHs
3agad. OTpaskeHue B MMCHbMEHHON (hopMe CBOMX PELICHHUH,
dbopMupoOBaHKNE YMEHUS pacCyKaaTh. 3HaTh: TeopeMy 00
o0BeMe 1Iapa ¢ J0Ka3aTeIbCTBOM

53.

Pa3Hble 3a1auy HAa MHOTOTPAaHHUKH, HWIXHID,
KoHyc, map. (14)

[IpumenaTs (Gopmyny BeUHUCIEHUS 00beMa IIapa i perieHus
3anay. OTpakeHre B TUCbMEHHOMN (JopMe CBOMX peLICHUH,
dbopMupoOBaHKE YMEHUS PacCyKIaTh. 3HATh: TEOpeMY 00
o0beMe 11apa ¢ J0Ka3aTeIbCTBOM

3anaum st MOBTOpeHHs 1o Teme «O0beM
mapa ¥ miomanb cepbn» (1)

Pematn 3aJla4yi Ha HaXO0XJICHUEC 00BEMOB B KOM6I/IHaHI/II/I TEJI.
'YMEIT, CONOCTABIIATh MPEAMET U OKPYKAOIIUN Mup. Moryr
coOpaTh MaTepuai Ijsi COOOIIEHUS TI0 3aJaHHOM

Teme. Pa3BepHyTO 00OCHOBBIBATH CyXAcHUS. PasBuTne
YMEHHMSI IPOU3BOAUTH aPTyMEHTHPOBAHHbBIE PACCYKICHMUS,
MpoBOIUTH 00001IeHue. [lonck Hy)KHOU HHDOpPMAITH IO
3aJaHHOM TeMe B UCTOYHHMKAX PAa3JIMYHOrO TUIIA

54,

55.

3amauu 1 MOBTOpEeHUs 1Mo Teme «O0beM
mapa u miomasas chepoi» (14)

Pemarh 3amauu Ha HaX0XkJeHUE 00BEMOB B KOMOMHAIIMH TEJ.
YMEIOT, COMOCTaBIISITh PEAMET U OKpYKaroluil Mmup. Moryr
coOpaTb MaTepuall AJisi COOOIIEHUs IO 3aJaHHOU

Teme. Pa3BepHyTO 000CHOBBIBATH CyxjaeHus. Pazputue
YMEHHUSI IPOU3BOAUTH aPTyMEHTUPOBAHHBIE PACCYKICHMUS,
MpoBOAUTH 00001IeHue. [lonck Hy)KHOU HHDOpPMAITUH TI0
3aJaHHOM TeMe B UCTOYHHMKAX PA3JIMYHOTO TUIIA

56.

3a1aun MOBBIIEHHOU TpyAHOCTH (1)

Pemath 3a/1a4u Ha HAX0XKJICHUE 0OBEMOB B KOMOMHAIMH TEJI.
'YMEIoT, COMoCTaBIATh MPEAMET M OKpYKaromuid Mmup. Moryt
coOpaTh MaTepua st COOOIIEHUs 10 331aHHOM

Teme. Pa3zBepHyTo 00OCHOBBIBAThH CyXJeHMs. PazButue
YMEHUS POU3BOJIUTH apT'yMEHTUPOBAHHBIE PACCYXKICHUS,
poBOUTH 000011IeHre. [Torck Hy>KHOM HHPOpPMaLUK 110
3aJJaHHOM TeMe B MCTOYHHMKAX pa3jIMyHOIro THIA

3a1auy MOBBIIEHHON TpyAHOCTH (1)

Perrate 3agayy Ha HAXO0XKJICHUE 00BEMOB B KOM6I/IH8.LII/II/I TECII.
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S7.

58.

59.

60.

'YMEIOT, COIIOCTABIIATh IPEAMET U OKPYKAOIIUK Mup. Moryr
coOpaTh MaTepuai i COOOLICHHUS IO 33JaHHON

Teme. Pa3BepHyTo 00OCHOBBIBATH CyxJeHus. PazButue
YMEHMSI IPOU3BOAUTH aPTyMEHTUPOBAHHbIE PACCYKICHMUSI,
MpoBOAUTH 00001IeHue. [lorck HyKHOU nHDOpPMAaIH TIO
3a/1aHHOM TeMe B UCTOYHHMKAX PAa3JIMYHOro TUIIA

3aauy MOBBILIEHHON TpyAHOCTH (1)

Pemrate 3a1aun Ha HaxoXkIeHHE 00BEMOB B KOMOMHAILINY TEJI.
'YMEIOT, COITOCTABIIATh MIPEAMET M OKPYKAOIMIUK Mup. Moryr
coOpaTh MaTepuai ajsi COOOIIEHUS TI0 3aJaHHOM

Teme. Pa3BepHyTO 00OCHOBBIBATH CyXJeHHS. PazBurne
YMEHUS TIPOU3BOIUTH apTyMEHTHPOBAHHBIC PACCYXKICHUS,
MpoBOAUTH 00001IeHue. [lonck Hy)HOM HHpOpMaLUU 1O
3aJJaHHOI TeMe B HCTOYHHMKAX PA3IMYHOTO THIIA

3aaun MOBBIIEHHON TpyAHOCTH (1)

Pematn 3aJladi Ha HaXO0XJICHUEC 00BEMOB B KOM6I/IHaHI/II/I TEJI.
'YMEIOT, COIOCTABIIATh MPEAMET U OKPYKAOIIUN Mup. Moryr
coOpaTh MaTepua ajsi COOOIIEHUS TI0 3aJaHHOM

Teme. Pa3BepHyTO 00OCHOBBIBATH CyXAcHUS. PasBuTne
YMEHHMSI POU3BOAUTH aPTyMEHTUPOBAHHbBIE PACCYKICHMUS,
MpOBOIUTH 00001IeHue. [lonck Hy)KHOU nHpOpPMAITUH IO
3aJaHHOM TeMe B UCTOYHHMKAX PA3JIMYHOrO THIIA

KonTposibHas padora Ne2 «O0bém mapa u
miomaab chepob» (14)

YMEIOT petaTh Ha MPOyKTUBHOM YPOBHE IPOCTEUIINE
3aJjauu.

3ader Ne2 o teme «O0bembI Tem» (14)

Pemrats 3amaun Ha HaXOXJECHHE 00BEMOB B KOMOMHAIIUH TEIL.
YMEI0T, COMOCTaBIISITh PEAMET U OKpYKarouil Mmup. Moryr
coOpaTh MaTepua Ijsi COOOIIEHUS 10 3aJaHHOM

Teme. Pa3BepHyTO 000CHOBBIBATH CyknaeHus. Pazputue
YMEHHUSI IPOU3BOAUTH aPTYMEHTUPOBAHHbBIE PACCYKICHHUS,
MpoBOAUTH 00001IeHue. [Tonck Hy)HOM nHpOpPMAaLIUU TTO
3aJIaHHON T€MEe B HCTOYHHMKAX PA3JIMYHOTO TUIIA

61.

62.

I'nmaBa VI BekTtopsl B
MIPOCTPAHCTBE

[lonsaTue BCKTOpa B IIPOCTPAHCTBE
[lonsaTue BCKTOpA
PaBeHCTBO BCKTOPOB

DopMyIMpOBATH ONPEACIEHUE BEKTOPA, ETO
JUTMHBI, KOJUTMHEAPHBIX M PaBHBIX BEKTOPOB,
PUBOANUTE MPUMEPHI (PU3NYECKUX BEKTOPHBIX
BEIIMYMH

CnoXeHHE U BRIYUTAHHUE BCKTOPOB.

O6T>$ICH$IT]':>, KaK BBOJATCS JCHCTBUS CIOKCHUS BCKTOPOB,
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63.

64.

'YMHOKEHUE BEKTOPA HA YUCIIO
CnosxeHne U BBIYUTAaHUE BEKTOPOB
CymMMa HECKOJIBKMX BEKTOPOB
'YMHOKEHNE BEKTOPA HA YHCIIO

BBIUMTAHUS BEKTOPOB U YMHOKEHMSI BEKTOpA Ha YUCIIO, KAKUMHU
CBOMCTBaMU OHU 00JIaJJal0T, YTO TAKOE MIPaBUIIO

TPEYroJIbHUKA, IPaBUIIO MapajulesorpaMMa

Y IIPaBUJIO MHOTOYI'OJIbHUKA CJIOKEHUS! BEKTOPOB; peliaTh
3a/1a4M, CBSI3aHHbIE C ACWCTBUSMHU HaJ BEKTOpaAMU

KomutanapHbIe BEKTOPBI
KommutanapHbIe BEKTOPBI
[IpaBuiio napasienenunena
PasnoxkeHne BEKTOpa 1o TPEM
HEKOMIUIAHAPHBIM BEKTOpaM

OOBICHATH, KAKHE BEKTOPHI HA3BIBAIOTCS

KOMILIaHAPHBIMH, (POPMYITHUPOBATH U JI0KA3bIBATh YTBEPIKICHUE
0 MpU3HAKE KOMIUIAHAPHOCTH TPEX BEK TOPOB; OOBSICHATD,

B YEM COCTOMT MPABUIIO MTAPAILICIICTUIIEAA CIIOKEHUS TPEX
HEKOMIUTAHAPHBIX BEKTOPOB; (POPMYTUPOBAThH U JJOKA3HIBATH
TEOpPEMY O Pa3JI0KEHUHU JTI0O0TO BEKTOpa 1O

TPEM TAHHBIM HEKOMIUJIAHAPHBIM BEKTOPaM;

MIPUMEHSTHh BEKTOPHI TPU PEIIEHUU T€OMETPUUYECKUX 3a]a4

65.

3auét Ne 3

66.

67.

68.

I'nasa VIl. Meron
KOOpAUHAT B
NMPOCTPAHCTBE

(26 yacon)

[IpssMoyronpHas cucreMa KOOPAUHAT B MPO-
ctpancTBe (1)

Pemarte 3amaum no teme. 3HaTh: MOHATHUS MPAMOYTOJIBHON
CUCTEMbI KOOPAMHAT B IPOCTPAHCTBE, KOOPAUHAT TOUKU
YMEI0T CTpOUTh TOUYKY IO KOOPAMHATAM U HAXOIUTh
KOOPJMHATBI TOYKU. Y MEIOT HAXOIUTh U HCII0JIb30BATh
uHpopmanuo. CaMOCTOATENBHO UCKATh, U3BJIEKAaTh U
OTOMPATh HEOOXOAUMYIO JIJIsI PEIICHUS yISOHBIX 3a/1a4
uHpopmanuto ITouck HyxHON HHPOPMALMK 10 3aJaHHOH TeMe
B HCTOYHUKAX PA3JIMYHOIO TUIA

KoopauHats! BekTopa (14)

Pemrate 3amaun 1o Teme. OCYIIECTBIISIOT IPOBEPKY BBHIBOJIOB,
M0JIOXKCHHI, 3aKOHOMEPHOCTEH, TEOPEM.

[TproOperatoT yMEHHS BKIIFOYCHUE CBOUX PE3YyJIBTATOB B
pe3ynbTaThl paboThl rpymibl CocTaBiieHHe 0000IIAIOIIIX
MH(OPMALMOHHBIX TAONUIl (KOHCTIEKTOB) 3HATh: MOHSATHE
KOOpJIMHAT BEKTOPA B IAHHOW CHCTEME KOOPJMHAT; hopMyiry
Pa3okKEHUS BEKTOPA 10 KOOPAUHATHBIM BEKTOpaMi, j, K;
MpaBUjia CJI0KCHHUS, BRIYUTAHUS U YMHOXKEHHS BEKTOPa Ha
YICII0; TIOHSTHE PABHBIX BEKTOPOB

CamocTtosarenbHas padota Ne7 (1)

VYyamuecss yMeI0T NIPUMEHSTh (GOPMYIIbI 11l peIIeH s 3a/1au.
[TprobpeTraroT yMEHHs CaMOCTOSITEIbHOM U KOJIJIEKTUBHOM

JesTenbHOCTH. PazBuTHe YMCHUSA ITPOU3BOANUTH
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69.

apryMEHTHPOBAHHBIE PACCYKICHUS, IPOBOAUTH 0000IIEHNE
3HATh: MOHATHE KOOPAWHAT BEKTOpA B JAHHOU CHCTEMe
KOOPJIMHAT; MOHATHE PA3JIOKEHUS BEKTOPA MO0 KOOPIUHATHBIM
BekTopamli, j, K", MpaBuiia CJI0KCHHUS, BEIYMTAHUSA M YMHOKCHUS
BEKTOpA Ha YKCIIO; MOHSATHUS PABHBIX, KOJUTMHEAPHBIX H
KOMIUJIAHAPHBIX BEKTOPOB.

70.

CBs13b MEX/1y KOOPAMHATAMU BEKTOPOB U
KoopauHaTaMu Touek (14)

Pemats 3amaun no teme. 3HaTh: MOHATHE paJnyC- BEKTOpa
MIPOU3BOJILHOM TOUKH NPOCTPAHCTBA; (OPMYIbI AJst
HAaxXOKJICHUs KOOPAMHAT BEKTOPA I10 KOOPIANHATAM TOYEK
KOHIIA ¥ HayaJla BEKTOpa.

71.

[Ipocreiimme 3anaun B koopanHatax (14)

Pemate 3amaun no teme. CaMOCTOSITEILHO UCKATh, U3BJIEKATh
1 0TOMpPATh HEOOXOIUMYIO JUIS pellIeHUs] y4eOHbIX 3a/1a4
nH(popMalrio. 3HaTh: GOPMYIIbI Il HAX0XKACHUS KOOPIUHAT
CepeIrHbl OTPE3Ka, BHIYMCIICHUS JIUHBI BEKTOPA 110 €ro
KOOpJMHATAM, PACCTOSTHUSI MEXK]Ty ABYMS TOUKaMHU.

72.

[Ipocreiimue 3anaun B koopanHatax (14)

Pemate 3amaum no teme. 3HaTh: MOHATHE KOOPAUHAT BEKTOpA
B TAaHHOU CHCTEME KOOpJUHAT; (hopMyIiy pa3ioxKeHHUs] BEKTopa
110 KOOPMHATHBIM BEKTOpaMI, |, K, TPaBUJIa CIOKECHUS, BEIUKMTA-
HUs 1 YMHOKEHHS BEKTOPA Ha YUCJIO; IOHATHSI PABHBIX,
KOJUIMHEAPHBIX U KOMIUTAHAPHBIX BEKTOPOB; (OPMYJIBI IS
HAaXOKJICHUs KOOPAMHAT BEKTOPA I10 KOOPAUHATAM TOYEK
KOHIIA ¥ HayaJla BEKTOPa, KOOPAUHAT CEPEANHBI OTPE3Ka,
BBIYMCIICHUS IJIMHBI BEKTOPA [0 €ro KOOPAUHATAM, PACCTOSIHUS
MEXy JBYMS] TOUKaMU.

73.

CamocrosrtensHas padota Ne8 (14)

anmnec;l MOT'YyT CBO60,I[HO IMOJIB30BATHCS KOOPANHATHBIM U
BCKTOPHBIM MCTOAAMM IIpU pCHICHUHU 3aa4 Ha HAXOXKIACHUC
JJIMH OTPE3KOB U YITIOB MCXKIAY IMMPAMBIMU U BEKTOpaMHU B
[MIPOCTPAHCTBC BJIAACKOT HABbBIKAMHU CaMOadHaJIM3a U
CAMOKOHTPOJIA.

74.

Yron Mexay BekTopamu .CKaJIsipHOE Mpo-
u3Be/ieHne BEKTOpoB (1)

BbI4MCIATE Yroa MEKIy BEKTOPAaMH B IPOCTPAHCTBE,
HaXOJWUTh CKAJIIPHOE IIPOU3BEIEHUE BEKTOPOB.
CaMOCTOSITEIbHO UCKATh, U3BJIEKATh U OTOMPATh HEOOXOIUMYIO
U1 peleHys y4eOHbIX 3a/1a4 HHpOpMaluu

Yron MCIKY BCKTOpaMU .CKaJ'ISIpHOG 1po-

Breraucisars yYroJj MCKIy BECKTOpaMU B IIPOCTPAHCTBC,
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75.

n3BeeHNE BEKTOPOB (1)

HAXOJIUTh CKAJISIPHOE MTPOU3BEICHNE BEKTOPOB.
CaMOCTOSITENIbHO HCKATh, H3BJIEKATh M OTOMPATh HEOOXOIMMYIO
U1 pereHns y4eOHBIX 3a/1a4 HHPOpMaIuu

76.

Brluncienue yriioB Mexy NpsMbIMU U
riockocTsmMu (149)

[TpumensTh opMyIly K pemeHuto 3a1aq. MoryT paccyXaath U
000011aTh, MOI00P aAPTyMEHTOB, COOTBETCTBYIOIIUX PEIICHUIO,
yuyactue B auanore. [IpoBepka u olieHKa pe3yJIbTaTOB CBOEH
paboThl, COOTHECEHUSI UX C TIOCTABJICHHOM 3a/1aueH, C JINYHBIM
PKU3HCHHBIM OIIBITOM.

77.

Brruncienue yriioB Mexay NpsMbIMU U
riockocTsaMH (1)

[TpumensTs opmyiy K penieHuo 3agad. Moryr paccyxaath U
000011aTh, TOI00P APTYMEHTOB, COOTBETCTBYIOIIUX PEIICHUIO,
yuyactue B auanore. [I[poBepka u olieHKa pe3yJIbTaTOB CBOEH
pabOTHI, COOTHECEHHUS UX C MIOCTABIICHHOM 3a/1a4ueil, ¢ TNIHBIM
PKU3HEHHBIM OTTBITOM.

78.

YpaBHenue miaockoctu (19)

3HATH YPaBHCHUC IIJIOCKOCTHU YMETH €TI0 COCTABJIATH

79.

YpaBHeHue miaockocty (149)

3HATH YPaBHCHUEC IIJIOCKOCTHU YMETH €TI0 COCTABJIATH

80.

Pemenune 3am1a4 mo teme «CKasipHOE MPO-
M3BeJIcHNE BEKTOPOBY (1)

Pemrate 3amauu no teme. 3HaTh: MOHATHE CKAIIPHOTO
MPOU3BEICHUS BEKTOPOB; IB€ (POPMYJIBI IJIs1 HAXOXKICHUS
CKQJISIPHOTO MPOU3BEJEHUS] BEKTOPOB; OCHOBHBIE CBOMCTBA
CKQJISIPHOTO MPOU3BEJCHUSI BEKTOPOB.

81.

Pemenue 3aga4 no reme «CKaJisipHOE TIPO-
W3BEJCHUE BEKTOPOBY (14)

Pemrate 3amauu no TeMme. 3HaTh: MOHATHE CKATIIPHOTO
MPOU3BEICHUS BEKTOPOB; IBE (POPMYJIBI JIJIs1 HAXOXKICHUS
CKJIIPHOTO MTPOU3BEICHUS BEKTOPOB; OCHOBHBIC CBOMCTBA
CKQJIIPHOTO MTPOU3BEICHUS BEKTOPOB.

82.

Pemenue 3aga4 no reme «CKaJisipHOE TIPO-
W3BEJCHUE BEKTOPOBY (14)

PemraTe 3aa4u I10 TEMCE. 3HaTh: ITIOHATHE CKAJAIPpHOTO
[IPONU3BCACHUSA BEKTOPOB; IBC (bOpMy.]'II)I JJI1 HAaXOXICHUA
CKAJIAPHOI'O ITPOU3BCACHUA BEKTOPOB; OCHOBHLIC CBOMCTBA
CKAJIIPHOI'O ITPOMU3BCIACHHA BCKTOPOB.

83.

CamocTtosarenbHas padota Ne9 (14)

Pemarns 3agaum 1o Teme. 3HAaTh: TOHATHE CKaJIPpHOTO
IIPOU3BCACHUS BEKTOPOB, IBC Q)OpMYHLI JJI HaXOXKACHUA
CKaJIIPHOTO IMPOU3BEACHU BEKTOPOB; OCHOBHBIC CBOM—CTBa
CKAJIIPHOTO IPOU3BCAC'HHUA BEKTOPOB

[lenTpansHas cummetpusi. OceBast
cummeTpus..(19)

Pemarp 3amaum 1o TeMe 3HaTh: MOHATUE IBHYKEHUS
[IPOCTPAHCTBA; OCHOBHBIE BU/IbI IBUKCHUM; OIIPEACIICHUS
0CEBOM, 3€PKaJIbHOMN U LICHTPAJILHON CUMMETPHH,
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MapaljyICJIbHOI'O MEPCHOCA.

84. 3epkanbHas cummerpus [lapamiensHbiii Pemate 3amaum no teme. 3HaTh: MOHATUE IBUIKEHUS
nepexoc (19) [IPOCTPAHCTBA; OCHOBHBIE BU/IbI IBUYKEHUIL; OIIpeIeICHUS
0CEBOH, 3€PKaJIbHOM U LICHTPAJIILHON CUMMETPHH,
apaJuleJIbHOrO NEePeHoca
85. [IpeoOpazoBanme mompooms. 3amava Ditepa
(14)
86. [IpeoOpazoBanme mopooms. 3amava Ditepa
(1)
87. Pemenue 3a1a4 1o teme
« MeTo1 KoopAHHAT B IpocTpaHcTBey (14)
88. Perrenue 3a1a4 1mo teme
« MeTo1 KoopAHHAT B TpocTpaHcTBey (14)
89. Pemrenue 3a1a4 1mo teme
« MeTo1 KoopAHHAT B TpocTpaHcTBey (14)
90. KonTtpoabHas padora Ne3 «Ckasisipuoe CBOOOJIHO HCIOJIB30BATh YMEHUE BBIYUCIATH YTOJI MEKIY
Mpou3BeleHue BeKTOPoB. /ABmkenusa»(14) [BEeKkTopaMu, MEXAY IPAMBIMU U IJIOCKOCTAMU, 3HAHUE
[IEHTPAJIbHOM, OCEBOM M 3€pKaJIbHON CUMMETPUH.
91. 3auer Ned4 no teme «MeTo1 KOOpIMHAT B CBOOOHO HCIIOJIB30BATh YMEHUE BBIYUCISITH YTOJ MEXKIY
rpoctpaHcTBe»( 1) BEKTOpPaMH, MEXAY MPSMBIMH U IJIOCKOCTSAMH, 3HAHHE
[ICHTPAJIbHOM, OCEBOM M 3€pKaJIbHON CUMMETPUH.
92. AKCHOMBI CTEPEOMETPHUH U UX CIEJICTBUSI. OnuceiBaTh B3aHMMHOE PACIIOJIOKEHUE TOUYEK, IPAMBIX, IIOCKO-
Pemenne 3amaq. (14) CTEH C MOMOIIBIO AKCUOM CTEPEOMETPUM
93. IloBTopenue 3a kypc 10-11 [[TapaiensHOCTh MPSIMBIX, TPAMON U AHANIM3UPOBATh B MPOCTEHIINX CIyYyasX B3aUMHOE
KJIACCOB miockocTH. Pemenue 3amay. (14) PacIoJIoKeHUE MPSAMBIX B IPOCTPAHCTBE, UCTIOIb3YS
(1luacos) onpe/eNieHne napaieIbHbIX MPSMBIX.
94. Yron mexay npsimbiMu. Pemienue 3anau .(1u) [Pemats crepeoMeTpuueckre 3a1aur Ha HAX0KJIEHUE YTII0B
MEX 1y IPSIMBIMU
95. [lapannensHOCTH MI0CKOCTel. Pemenue 'YMEIOT ONMCHIBATh B3aUMHOE PACIIOJIOKEHUE MPSMBIX U
3anad. (1) [JIOCKOCTEH B MPOCTPAHCTBE, CY)KJEHHSI CBOM 00 3TOM
[pPacnoJIOKEHUN MOTYT apryMEeHTHpOoBaTh. Pemars 3agaun.
96. [locTpoeHue ceueHmii B TeTpasape U CTpouTh CeYeHHE MIOCKOCThIO, MapasieIbHOM TpaHsIM mapai-

napauienenunene (14)

JICJICTIMIICHA, TCTpadApa; CTPOUTH NHUAI'OHAJIbHBIC CCUCHU A B
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97.

napaJuielienuIesie, TeTpadIpe; CEYCHUs IIOCKOCThIO, TIPOXOIS-
el uepe3 pedpo ¥ BEPIIMHY MapauIeIICIHIICIA .

98.

Teopema o TpEx nepneHauKysapax. Pemenne
3amad. (14)

[IpuMeHATH TEOpeMy O TPEX NEPIEHANKYIApAX PU PELUICHUN
3a/1a4 Ha JOKA3aTeJIbCTBO NEPIEHANKYIIPHOCTH ABYX IPSIMBIX,
OTIPE/ICIATh PACCTOSIHUE OT TOYKHU A0 TUIOCKOCTH; U300paXKaTh
YTOJI MEXAY IPSIMOM M INIOCKOCTBIO HA YEPTEkKAX

99.

[1no1maas MOBEpXHOCTH U O0BEM MPU3MBI.
Pemenue 3anay.(14)

300paxaTh NpaBUIIbHYIO IPU3MY Ha YepTekax, CTPOUTH €€
CEUEHHE; HAaXOJUTh 00bEM, MOJIHYIO U OOKOBYIO TOBEPXHOCTHU
[TPaBUJILHOM M- YTOJIBHON IPU3MBbI

100.

[1no1aas MOBEpXHOCTH U 00BEM MUPAMUIBIL.
Pemenue 3anay.(14)

Mcnosib30BaTh MpH PEIICHUH 33]1a4 IJIAHUMETPUUYECKUE
(aKThl, BEIYUCIATh 00BEM, TUIOIIAAb TOJTHONU MOBEPXHOCTH
MPaBUJILHOW TUPAMHUIBI

101.

[Tmomaap MOBEPXHOCTH U 00BEM IMIIMHIPA.
Pemenue 3amay.(149)

[TprmeHsTh (HOPMYIIBI TUIOIIAU OTHON MOBEPXHOCTH
[JIMH/PA K PEIICHUIO 337a4 Ha BBIYMCIICHHUE U JIOKA3aTeIbCTBO

102.

[1no1aas moBepXHOCTH U 00BEM KOHYCA.
Pemenue 3amay (19)

[TpumeHsTh (HOpMYIBI IS pelIeHus 3a1ay.

[Tmomaap moBepxHOCTH chephl M 00BEM
mapa. Pemenue 3amay.

[TpumensTs opMyIbl 7S pelieHus 3a1ay.
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KPUTEPHMHM 1 HOPMbI OIIEHMBAHU S PE3YJIbTATOB YUEFHOU
NEATEJIBHOCTHU YUALLIUXCSH 110 MATEMATUKE.

1. Knaccugpukayun nozpeuwtnocmeii pabomeot.
Ouenka paboThl yyamierocs 3aBUCHUT OT HaJIM4YMi M XapakTepa MNOTPEIIHOCTEH,
JOMYIIEHHBIX yyamumucs. Cpeu NorpelHoCTed BhIIETIAIOTCS OWUUOKU U HeOOUEmbl.

Omubka — 3TO MOTrPEIIHOCTh, CBUIETENLCTBYIONIAS O TOM, YTO YYEHUK HE
OBJIaJIe] 3HAHUSMU UM YMEHUSAMU (B paMKax KOHTPOJIUPYEMOTO pa3zelia Ui TEMbI),
KOTOpbIE ONpENEeNeHbl MPOrpaMMOi MO MaTeMaTuke sl cpeaHed mkoiabel. K
owubOKam OTHOCST TMOTPEUIHOCTH, KOTOpble OOHApYXMBAIOT HE3HAHWE YUYal[UMUCS
dbopmyn, mpaBuii, OCHOBHBIX CBOMCTB aJTOPUTMOB, HEYMEHHE HX NPUMEHATh. K
owubKam OTHOCST TaKXe BBIYUCIUTENIbHbIE OIIMOKH, €ClId OHU He SBISIOTCA
ONMKMCKAaMU M TPHUBEIM K HMCKAKEHUIO WM CYIIECTBEHHOMY YIPOILIECHUIO 3aJlayu.
«IlorpenHocTs cunTaeTcsi OIMOKOM, €ClIi OHA CBUAETENBCTBYET O TOM, YTO YUEHHUK
HE OBJIa/Ie)I OCHOBHBIMH 3HAHUSIMU, YMEHUSIMHU, YKa3aHHBIMU B MIPOTPaAMME.

Henouétom cuMTAalOT MOrPEmIHOCTh, YKa3bIBAIOUIYI0 HAa HEIOCTAaTOYHO
MOJIHOE, MPOYHOE YCBOCHHME OCHOBHBIX 3HAHUW M YMEHMI, WM Ha OTCYTCTBHUE
3HaHHUM, KOTOPBIE IPOrPaMMOM HE OTHOCSITCS K OCHOBHBIM. K nedouemam oTHOCATCS
OINKCKHU, HEAOCTATOUYHOCTh WJIM OTCYTCTBHE HEOOXOJMMBIX IMOSICHEHUU, HEOpEeKHOE
BBITMIOJTHEHUE YepTeka (€CIU YePTEX SIBISETCS HEOOXOAMMBIM 3JIEMEHTOM pEelIeHUS
3aaun), opdorpaduyeckrue OmMMUOKN MPU HAMMCAHUN MAaTEMaTUYECKUX TEPMHUHOB.

[Tpu orieHKe MUCHMEHHBIX Pa0OT MO MaTeMAaTHKE Pa3IuyaroT rpyObie OmMOKH,
OIIMOKU U HEJIOYETHI.

I'pyovivu B 5-6 Kilaccax CUMTAIOTCS OIIMOKH, CBSI3aHHBIE C BOIPOCAMH,
BKJIFOUCHHBIMU B «TpeboBaHMs K YPOBHIO MOATOTOBKM OKaHYMBAIOIIMX HAYAIbHYIO
mkony» OOpa3oBaTeNbHBIX CTAHIAPTOB, @ TAKXKE MOKA3bIBAIOLIUE, YTO YUYCHHUK HE
YCBOWJI BOIIPOCHI M3YYEHHBIX HOBBIX TE€M, OTHECEHHble (CTaHAapTaMu OCHOBHOIO
oO1rero oOpa3oBaHus K YUCITy 00S3aTEeIbHBIX /IS YCBOCHHS BCEMH YUSHUKAMH.

Tax, x epybvimM omuocamca owubOKU B BBIUMCIICHUSX, CBUICTEIbCTBYIOIINE O
HE3HAHUU TAONUIBI CIOKEHUS WIM TaONMIbl YMHOXKEHHUS, CBA3aHHBIE C HE3HAHUEM
aIropuTMa MUCbMEHHOTO CJIOKEHHS Y BBIUUTAHMS, YMHOKEHHS U JICJICHUS] HA OJJHO-
WM ABY3HAYHOE YMCJIO | T.1I., ONTUOKH, CBUJETEIHCTBYIOIINE O HE3HAHUN OCHOBHBIX
dbopMyI1, IPaBWII U SIBHOM HEYMEHUU UX MPUMEHSTH, O HE3HAHUH MIPUEMOB PEIICHUS
3a/1a4, aHAJIOTUYHBIX PAHEE U3YUYEHHBIM.

IIpumeuanue. Ecnu rpybasi ommbka BCTpedaeTcss B paboTe TOJNBKO B OJTHOM
CIyyae U3 HECKOJbKHX aHAJIOITMYHBIX, TO MPU OLEHKE pabOThl 3Ta OLUIMOKA MOMKET
OBITH IPUPaBHEHA K HETPYOOI.

Ilpumepamu  Heepybvix owubOOK  SBIAIOTCS: OMIMOKH, CBSI3aHHBIE C
HEJOCTaTOYHO IIOJIHBIM YCBOGHHEM TEKYIIEro Yy4eOHOro marepuasna, HE BIOJIHE
TOYHO CGHOPMYIMPOBAHHBIA BOMPOC WM TOSICHEHHUE TPU PEHICHUH 3a7ayH,
HETOYHOCTH MPH BBHITOJHEHUU T€OMETPUUECKUX TOCTPOCHUH U T. 1.

Heoouemamu cuutaroTcs HepalMOHAIbHBIE 3alUCH TPU  BBIYUCICHUSX,
HEpallMOHAJIbHbIE MPUEMbl BBIYUCICHUN, NpeoOpa3oBaHUN U pelIeHUuN 3ajad,
HEOpE)KHOE BBINOJIHEHUE YEPTEKEM M CXEM, OTHEIbHbIE MOTPEIIHOCTH B
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(opMynHpOBKE MOSCHEHUS WU OTBETa B 3ajaue. K HepoueTtaM MOXKHO OTHECTH U
Apyrue HEIOCTaTKU pPaOOThl, BbI3BAHHBIE HEJOCTATOYHBIM BHHUMAHHEM YYallMXCS,
HaIllpUMeEp: HEMOJHOE COKpalleHHWEe Apo0ed WM YJIE€HOB OTHOUIEHUS; OOpalleHue
CMEIIaHHBIX YMCEJl B HEMPABUIBHYIO IpOOb MPHU CIOXKEHUU U BBIYMTAHHUH; MPOIMYCK
HAaMMEHOBAaHUI; MPOMYCK YHCENl B MPOMEKYTOUHBIX 3aMUCAX; MEpPEecTaHOBKa LUDp
MIPU 3aIIMCH YKCEIT; OIIMOKH, TONYIEHHbIE IPU MEPENUChIBAHUY, U T.I1.

Obwas kraccuchuxkauus oumubok:

[Ipu oLieHKe 3HAHMI, YMEHUN U HABBIKOB YYalllUXCs CIEAYeT YUUThIBATh BCE OLUMOKU
(rpyOble 1 HerpyObI€) U HEAOUYETHI.
I'pyovimu cuumaromcea omuoku:

HE3HAHHWE OMNPEJECICHUS] OCHOBHBIX TMOHATHM, 3aKOHOB, MPaBWJI, OCHOBHBIX
MOJIOKEHUW  Teopuu, He3HaHwe (GopMyJs,  OOIIENPUHSATHIX  CHUMBOJIOB
0003HaYeHUH BEIMYWH, SIUHUI] X U3MEPEHNUS,

HE3HAHWE HAUMEHOBAHUW €IMHULl U3MEPEHUSI;

HEYMEHME BBIJICJIUTH B OTBETE IJIaBHOE;

HEYMEHUE NMPUMEHSITh 3HAHUSI, AITOPUTMBI IS PEIICHUS 3a]1a4;

HEyMEHUE JIeJIaTh BBIBOJIBI U 0000IIEHNUS;

HEYMEHHUE YUTATh U CTPOUTH TPAPUKH;

HEYMEHHE TM0JTb30BaThCS IEPBOMCTOYHUKAMU, YUSOHUKOM U CIIPABOYHUKAMM;
NOTEPSI KOPHS WM COXPAHEHHE OCTOPOHHETO KOPHS;

otOpachiBaHue 0e3 00bICHEHUI OJHOTO U3 HUX;

paBHO3HAYHBIE UM OIITNOKHU;

BBIUUCTUTEbHBIEC OIIMOKH, €CIIM OHU HE SIBJISIFOTCSI OTIHCKOM;

JIOTUYECKHUE OINOKH

BBIUHCTUTEIbHBIC OMIMOKN B IpUMEpax M 3ajavyax;

OIIMOKM Ha He3HAHHWE TOPSIKA BBHITIOJIHEHUS apu(PMETHUECKUX NEeHCTBUH;
HEIMpaBUJIBHOE pelleHne 3ajadyu (MPONyCcK JEUCTBUH, HENPaBWIHHBIA BHIOOD
JCUCTBUMN, JIUIIIHEE JEUCTBUEC);

HEJIOBEJICHUE 10 KOHIA PELICHUS 3aa4y WU [IPUMEPA;

HEBBINOJIHEHHOE 3aJJaHNE

HENPABWIBHBIN BHIOOP TIOPSIKA BBHITIOJTHEHUS ACHCTBUI B BRIPAKEHUU;

IPOIYCK HYJSI B YaCTHOM IPHU JI€JICHUU HATYpaJbHBIX YUCEI WU JECATUYHBIX
poOeii;

HENPAaBWIBHBIA BBHIOOp 3HAKa B PE3yNbTaTe BBIMOJHEHUS JEUCTBUNA HAJ
MOJIOKUTEIbHBIMA M OTPULIATEIIBHBIMM YHUCJIAMHU; a TaKXKE MPU PACKPBITUU
CKOOOK W MpH MIEPEHOCE CIAraeMbIX U3 OJIHON YacTH YpaBHEHUS B APYTYIO;
HEIMPaBUJIbHBINA BBIOOP JAEHCTBUI MPU PEUICHUN TEKCTOBBIX 3a/1a4;
HEMPABUIIBHOE MU3MEPEHUE WM MOCTPOCHHUE yIVIA C MOMOIIBIO TPAHCIIOPTUPA,
CBSI3aHHOE C OTCYTCTBUEM YMEHUS BHIOMPATh HYKHYIO IIKAITY;

HENPABUJIBHOE MPOBEACHHE MNEPHNEHIMKYISApa K TMPSIMOM WM BBICOT B
TYIIOYTOJIBHOM TPEYTOJIbHUKE;
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YMHOKE€HUE [IOKa3aTeled TMpU YMHOXKEHHM CTENeHed C OJMHAaKOBBIMU
OCHOBaHUSIMH;

“cokpaillieHre” 1poou Ha cliaraemoe;

3aMe€Ha YaCTHOT'O JECSITHUYHBIX ApoOed YaCTHBIM LEJIBbIX YHUCEN B TOM cllydae,
KOTI'Zla B JIEJIUTEIIE MOCIIE 3ansTON MEeHbIlIe HU(p, YeM B ACITUMOM;

COXpaHEHHE 3HaKa HEPaBEHCTBA IpHU JIEJCHUU 00EMX ero yacTed Ha OJHO U
TOKE OTPULIATEIIBHOE YHCIIO;

HEBEPHOE HAXOXKJEHUE 3HAUCHUA (PYHKIMM MO 3HAYEHHUIO apryMeHTa U ee
rpaduKy;

noTepss KOpHEW NpH pelIeHuH TPUTOHOMETPUUECKHX YpPaBHEHMM, a Tak ke
YpaBHEHUH BUJA lax] =ey ax" =s;

HENOHMMAaHWE CMBbICJIA PEIICHUs] CUCTeMbl JIByX YpaBHEHUH C JByMs
NepeMEHHBIMU KaK Mapbl YUCEJT;

HE3HAaHHWE  ONpeJAeNIeHHbIX mnporpamMmmod  Gopmyn  (dpopMmysnbl  KOpHEH
KBaJIpaTHOTO ypaBHEHHs, (HOPMYJT MPOU3BOJHOM YaCTHOTO U MPOU3BEICHUS,
(dbopMyI puBEIEHNS, OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB U AP.);
OpUOOpETeHHe TMOCTOPOHHUX KOpHEH TpU pelIeHUH HpPpalUOHAIbHBIX,
MOKAa3aTeIbHbIX U JOrapu(PMUIECKUX YPABHEHHUI;

MOTPEIIHOCTh B HAXOXKIEHUU KOOPJIMHAT BEKTOPA;

NOTPEIHOCTh B PA3JIOKEHUHU BEKTOpPA MO TPEM HEKOJUIMHEAPHBIM BEKTOpaM,
OTJIOKEHHBIM OT Pa3HbIX TOYEK;

HEyMeHHEe cPOpPMYIUPOBATH MPEITIOKEHHE, 00paTHOE JaHHON TEopeMe;

CChUIKA TPH JOKA3aTeIbCTBE WWJIM OOOCHOBAaHMM pEIICHHs Ha oOpaTHOe
YTBEPKAEHUE, BMECTO MPSAMOTO;

UCITOJIb30BaHUE BMECTO K03 durpeHTa mogo0ust o0paTHOTO eMy YHcCIa.

K neepybvim owubkam cieayeT OTHECTH:

HETOYHOCTh (POPMYJIMPOBOK, OIpPEASICHUM, TOHITHH, TCOPHUMA, BBI3BAHHAS
HEIMOJIHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OINPEIEIIEMOr0 TMOHITUS WU
3aMEHOM OJIHOTO - ABYX U3 3THX MPU3HAKOB BTOPOCTEIIEHHBIMU;

HETOYHOCTH rpaduka;

HEpPALMOHAIBHBIA METOJI PELICHUS 33aJa4d WIM HEJOCTATOYHO MNPOJYMAaHHBIN
IJIaH OTBeTa (HAapylLIE€HUE JIOTMKH, MOJIMEHA OTJEIbHBIX OCHOBHBIX BOMIPOCOB
BTOPOCTENIEHHBIMU);

HEpalMOHAIbHbIE METOAbI PA0OTHI CO CIIPABOYHOM U APYroi IUTEpaTypoOii;
HEyMEHUE pelIaTh 3a/1a41, BHINOJIHATH 3aJJaHUs B OOIIEM BUJE;

HEIPaBUJIbHAS ITOCTAHOBKA BOIPOCA K JCUCTBUIO ITPU PELICHUH 33/1a4H;
HEBEPHO C(hOPMYIMPOBAHHBIN OTBET 33/1a4H;

HEIMPABUIIBHOE CIIMCHIBAHUE JIAHHBIX YHCEN, 3HAKOB;

HEJIOBEJICHHE /10 KOHIIa MpeoOpa3oBaHUi.

HENPABUJIbHASL CCBUIKA HA COYETATEJIbHBIM M PACIpPEICIIUTENIbHbBIN 3aKOHBI MPU
BBIYUCIICHUSX;
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® HEMpaBWJIBHOE HCIOJb30BAHME B OTIENBbHBIX CIy4yasX HaWUMEHOBaHMI,
Harpumep, 0003HaYeHHE €IUHULL JUTUHBI JJIsl €IMHULI [JI0IAU U 00beMa;

® COXpaHEHHME B OKOHYATEJIbHOM  pe3yJbTaTe€ MpPU  BBIYUCICHUAX HIH
npeoOpa30BaHUsAX BbIPAKEHUN HEMTPaBUIbHON APOOH UM COKPATUMOU Jpo0H;

e IpuBeACHUE anredpanueckux JapoOell He K Hambojee MpoCToMYy OO0IIeMy
3HaMEHAaTelo;

e CiydaiiHble TOTPEIIHOCTH B BBIYHCICHUSX TPU PEHICHHH TE€OMETPUUYECCKUX
3a/1a4y ¥ BBIMOJIHEHUH TOXIECTBEHHBIX MPeoOpa30BaHUM.

Heoouemamu siBnsroTcs:
e HepalHMOHATBHBIC MPUEMbI BBIYMCICHUH M TIPE0Opa30BaHMIA;
e HEOpEe)HOE BBHITOJIHCHUE 3aITMCel, YepTexeH, cXxeM, rpaduKoB.
3a rpaMMaTHYeCKHE OITUOKH, JOMYIICHHbIE B pa00Te 10 MaTeMaTHUKe, OIlCHKA He
CHW)KACTCS.
3a HeOpexxHo odopMieHHYI0 paboTy, HECOOIOJCHUE TMpaBUil W Kayumurpaduu
OIICHKAa CHW)KACTCS Ha OJIUH OaJl.

2. Kpumepuu u Hopmbl oyeHuganus.

OcoOennoctu omeHkdn B KoHTekcre PI'OC. OneHka mnpeaMeTHBIX
pPEe3yIbTAaTOB MOXKET OBITh ONHCAaHAa KaK OICHKA IUIAHHUPYEMBIX Pe3yJIbTaTOB IIO
OTIIEJIbHOMY TIpeAMeTy (MaTemaTuke, airedpe, reomerpuun). OleHKa TpeaMETHBIX
PEe3YyIbTATOB TMPEAyCMAaTPUBACT BBIABICHUE YPOBHSI JTOCTHIKEHHSI OOyYarOITUMUCS
IUTAHUPYEMBIX PE3YJIbTATOB MO MaTeMaTHKE C YYE€TOM: BJIQJCHUS TMPEIMETHBIMU
MOHATUSAMH U CITIOCOOAMU IEUCTBUS;, YMEHUsI IPUMEHSATh 3HAHUSI B HOBBIX YCJIOBHUSAX;
CHUCTeMHOCTU 3HaHui. CieayeT UMEeTh B BUAY, UYTO JOJDKHA OIIEHUBATHCS HE TOJBKO
CIOCOOHOCTh  yYaIllerocss BOCIPOM3BOJUTh KOHKPETHBIC 3HAHUS W YyMEHUS B
CTaHJAPTHBIX CUTYyaIUsAX (3HAHHE aJTOPUTMOB PEIICHUS TE€X WM WHBIX 3a7a4), HO U
YMEHHE WCIIOJIb30BaTh JTH 3HAHWS TPHU pEHICHUH YYeOHO-TIO3HABATEIbHBIX U
y4eOHO-TIPAaKTUYECKUX 3aJlad, IIOCTPOCHHBIX Ha TPEAMETHOM MaTepuajie C
UCIIOJIb30BAaHUEM  METANpPEIMETHBIX  JCHCTBHM:  TPUBOAUTH  HEOOXOJIUMBIC
MOSICHCHMS; BBICTpAWBATh IICTIOYKY JIOTHYECKUX OOOCHOBAHUM; COIOCTaBIIATH,
aHaJIU3UPOBaTh, JIeJaTh BBIBOJ, MOJYAaC B HECTAHIAPTHOM CHUTYyallUM; KPUTHYECKH
OCMBICTIMBATh MOJIYYEHHBIN pe3yJbTaT; TOUHO M IOJHO OTBEYaTh HAa MOCTABJICHHBIN
BOIIPOC.

JIns  oueHMBaHUS TMPEIMETHBIX PE3yJbTaTOB IO Y4YeOHOMY MpPEAMETY
«MaremaTuKka»  ONPENEICHO  YeThIpE  YPOBHS  JIOCTIKEHUW  ydallluXxcs,
COOTBETCTBYIOIIMX OTMETKAM OT «5» J10 «2».

bazoeviit yposenv Oocmusicenuii — YypPOBEHb, KOTOPBIA JI€MOHCTPUPYET
OCBOEHUE YYEOHBIX IEHCTBUI C OMOPHOM CHUCTEMOW 3HAHWII B paMKax Avana3oHa
(kpyra) BhIAENICHHBIX 3aAa4. OBNajgeHue 6a308bIM YpogHeM SIBISETCS NTOCTATOUYHBIM
JUISL TIPOJIOJKEHUST OOy4YeHHs Ha CIIeyIolled CTyNmeHH oOpa3oBaHHs, HO HE MO
npopUILHOMY HampaBlieHHI0. JlocTuxkeHuio 0a30BOro ypOBHSI COOTBETCTBYET
OILICHKA «yJOBJIETBOPUTEIILHO» (MU OTMETKA «3», OTMETKA «3aU4TECHOY).
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[IpeBbilieHre 0a30BOTO YpPOBHS CBUJETEIBCTBYET 00 YCBOEHHUU OIOPHOM
CUCTEMbl 3HAHUN HA YPOBHE OCO3HAHHOTO IMPOU3BOJBLHOIO OBJIAJICHUS YYEOHBIMU
NEUCTBUSIMU, a TAKXKE O KPyro3ope, mupoTe (Win n30UpaTeIbHOCTH) HHTEPECOB.

LlenecooOpa3HO BBIAEHUTH CIEAYIOIIUE IBA YPOBHS, IPEBBIILIAIOIINE OAa30BbIi:
*HOGBLIUEHHDIIL  YPOBEHb  JIOCTIKEHUS IUIAHUPYEMBIX  pEe3yJbTaTOB, OLIEHKa
«xXoporuio» (ommemka «4»);

*@bICOKUIL YPOBEHb JIOCTWIKEHUS TUJIAHUPYEMBIX PE3YJIbTaTOB, OLEHKA «OTIUYHOY
(ommemka «5»).

[ToBBIIIEHHBIA W BBICOKMM YPOBHU JOCTHKEHHUS OTIHAYAIOTCA IO IOJHOTE
OCBOCHUSI INIAHUPYEMBIX PE3yJIbTAaTOB, YPOBHIO OBJIAJICHUS YUCOHBIMU JACHCTBUSIMU U
c(hOpMUPOBAHHOCTHIO UHTEPECOB K JTAHHOW MIPEAMETHOM 00JIaCTH.

NunuBuayanbHbie TPACKTOPUM 00yUYEHUS] 00YYaAIOIIUXCS, JEMOHCTPUPYIOIINX
MOBBINICHHBI W BBICOKUW YPOBHHU JIOCTHIKECHHM, IieraecooOpa3sHo (HOpMUPOBATH C
y4€TOM MHTEPECOB ATHUX OOYUYaIOIIMXCS U MX TUIAHOB Ha Oyaymiee. [lpu Hammuuu
YCTOMYMUBBIX MHTEPECOB K Y4EOHOMY MPEAMETY M OCHOBATEIbHOW MOJITOTOBKU TIO
HEMY Takue 00ydaromuecss MOTyT ObITh BOBJICUCHBI B MPOEKTHYIO JEATEIbHOCTH 1O
npeaMEeTy U COPUEHTUPOBAHBI HA MPOJOKEHHUE OOyUeHHMs B CTapIIMX Kjiaccax Iio
JTAaHHOMY TpOdUITIO.

Jlns omucaHus TMOATOTOBKK OOYYarOIIMXCs, YPOBEHb TOCTHUKEHUU KOTOPBIX
HIOKe  0a30BOro, ONpENENseTCs  KaKHU3KUI  YPO6EHbIOCTUKEHUHM, OIeHKa
«HEYIOBIETBOPUTEIHHO» (OTMETKA «2»).

Heoocmuoicenue 06a306020 yposnsa (HU3KUA YPOBHHM JOCTHKEHU)
CBUJIETENIBCTBYET 00 OTCYTCTBUM CHCTEMATHYECKOM 0a30BOM MOATOTOBKH, O TOM, YTO
oOy4JaroImMMCcsi HE OCBOEGHO U TOJOBUHBI IUIAHHUPYEMBIX pE3YyJIbTaTOB, KOTOPHIE
OCBaMBaeT OOJIBIIMHCTBO OOYyYalOUIUXCs, O TOM, 4YTO HMEIOTCS 3HAuYUTEIbHBIC
npoOenbl B 3HAHUAX, JaibHeimee oOydyeHwe 3arpyaHeHo. JlanHas rpymnmna
oOydJaromuxcs TpeOyeT CHenuanbHON JUAarHOCTUKH 3aTpyAHEHUNW B OOYy4YeHUH,
npoOeoB B CHCTEME 3HAHMM W OKa3aHWW IIeJICHANpPaBICHHON TMOMOIIU B
JTOCTH>KEHUU 0a30BOT0 YPOBHSI.

OOyyaromuMmcs, KOTOpbIE IEMOHCTPUPYIOT HU3KUKA YpPOBEHb JIOCTHXCHUH,
TpeOyeTcsl crenuaibHas MOMOIb, HE TOJBKO MO y4eOHOMY MpeaMeTy, HO U IO
dbopMHUpOBaHUI0O MOTHBAllMM K OOY4YEHHWIO, Pa3BUTHIO HMHTEpeca K H3ydyaeMou
MpeaMEeTHON 00JacTH, MOHUMAHHUIO 3HAYMMOCTH MpEeaMeETa ISl )KU3HU U Jp. TONbKO
HAJIMYUEe TOJIOKUTEIIbHOW MOTHUBAIIMM MOYET CTaThb OCHOBOM JIMKBUJAIIUU TPOOEIIOB
B 00y4YEeHUU IJIs1 JAHHOU TPYIIIBI 00 yYarOIIHXCS.

@opMbl KOHTPOJIS: YCHHBIL OMEem, KOHMPOTIbHAS paboma, camocmosmebHas
paboma, mamemamuyeckutl ouxmaum, mecm (TIPOBOJUTCS B paMKax ypoka 5-10
MHUHYT).

HopMmbl  OmeHOK  mHCbMEHHBIX  padoT  (KOHTpOJbHAas  padorTa,

caMocTosiTelIbHas pabdoTa, TeKylllas MUChbMEHHasi pabora) mo marematuke B V—VI
KJIaccax.
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Coneprxanve u 00BEM MaTepuaia, BKIIOYAEMOTO B KOHTPOJIbHBIC MTUCHhbMEHHBIC
paboThl, a TakXke B 3aJaHHs [JI TOBCEIHEBHBIX IHCHMEHHBIX YIPAKHCHHMH,
OTIPEICIISIFOTCST TPEOOBAHUSIMH, YCTAHOBJICHHBIMUA 00pa30BaTEIbHOMN MPOTPaMMOM.

[To =xapakTepy 3aJaHUii TNHUCBMEHHBIE pPa0OTBHI COCTOSIT: a) TOJBKO U3
pUMepoB; 0) TOJMBKO U3 3aj7a4; B) U3 3a7a4 U IPUMEPOB.

OneHka NHUCHMEHHOW pabOThI OmpeAessieTcss ¢ yuéToM MpEekIe Bcero eé
o0IIero  MaTeMaTHYEeCKOTO  YPOBHS, OPHUTHHAIBHOCTH, IIOCIEIOBATEIBHOCTH,
JIOTUYHOCTH €€ BBITIOJHEHUS, a TAKKEe YHCIa OMMOOK M HEAOYETOB M KadyecTBa
odopmiieHUsT pabOTHI.

Omubka, nosmopswwasncs 6 00HOU pabome HeCKOIbKO pa3, pacCMaTPUBAETCS
KaK 00Ha owmudKa.

3a  opgoepaguueckue owubku, IONYIICHHBIE YYECHUKAMHU, OIEHKA He
cHudicaemcst; 00  opdorpaduueckux  ommOKax  JOBOJUTCS  J10  CBEJCHUS
IpernoiaBaTessi pycckoro si3bika. OTHAKO OwuOKU 68 HANUCAHUU MAMeMamudecKux
mepmMuHo8, YK€ BCTPCUABIIMXCS IKOJbHHUKAM KJlacca, JIOJDKHBI YYMTBIBATBHCS Kak
Hedouémol 8 pabome.

1. OneHka NMUCbMEHHOW PadOTHI MO BBHIMOJHEHHI0 BBIYHCJIUTEIbHBIX
3aJaHMi M anredOpandecKuX nNpeodpazoBaHuil

Buvicokuii yposenv(oyenka «5») cTaBUTCA 3a 0€3YKOPHU3HEHHOE BBHITIOJIHCHUE
MUCbMEHHOM paloThI, T. €. a) €CIU PEIICHUE BCEX MPUMEPOB BepHOE; 0) eciau Bce
JEUCTBUS U TPeoOpa30BaHMs BHITIOJIHEHBI MPABUIILHO, 0€3 OIIMO0K; BCE 3aIIUCH X0/
pEIICHHs PACIIOIOKEHBI TTOCIIEIOBATEIbHO, a TAK)Ke CJeIaHa MPOBEpKa PEIICHHS B
TEX clydasx, KOT/ia 3To Tpedyercs.

Tlosvluennvlii yposens(oyenka «4») craBUTCs 3a paboTy, KOTOpas BHITIOJTHEHA
B OCHOBHOM TNIPaBWJIBHO, HO JOMyleHa ojHa (HerpyOas) omuOKa WU ABa-TpU
HEJI04YeTa.

ba3zosviii yposenv (oyenxa «3») CTaBUTCS B CHEAYIOIIMX CIy4YasiX: a) €CIU B
paboTe nMeeTcsl oJiHa TpyoOas omudOKa U He OoJjiee OJHOM HEerpy0oi omuoku; 0) mpu
HAJIMYUU OJHOM Tpy0Ooil OmMOKM M OJHOTO-BYX HEIOUYETOB; B) MPU OTCYTCTBUHU
rpyOBIX OMMUOOK, HO MPU HAJTUYHMH OT JIBYX JIO YETHIPEX (HErpyObIX) OmMOOK; T') MpH
HAJIMYUU JIBYX HETPYOBbIX OIMMOOK M HEe OoJiee TPEX HEMOUETOB; 1) MIPU OTCYTCTBUU
OIMOOK, HO TPU HAIMYWU YETHIPEX U 00Jiee HEOYETOB; €) €CIIM BEPHO BHITIOJHEHO
Oosee oOBUHBI 00bEMA BCE pabOTHI.

Huszkuii yposensv (oyenxa «2») CTaBUTCS, KOTJAa YUCIO OUIMOOK MPEBOCXOIUT
HOPMY, TIPU KOTOPOW MOKET OBITh BBHICTABIICHA TOJOKUTEIbHAS OIIEHKA, WU €CIIU
MPABWJIHLHO BHITIOJTHEHO MEHEE MOJIOBUHBI BCEH PabOTHI.

IIpumeuanne. OneHka «5» MOXET ObITh NMOCTABIICHA, HECMOTPSl HAa HAJIUYUE
OJTHOTO-AIBYX HEI0YETOB, €CIM YUYEHWK JaJl OPHWTMHAIBHOE pEIICHHUE 3aJaHui,
CBUJICTENIBCTBYIOINIEE O €r0 XOPOIIeM MaTeMaTUYECKOM Pa3BUTHH.

2. OnleHKa NMCbMEHHOH PadoThI MO PelIeHNI0 TEKCTOBBIX 33124

Buvicokuii ypoeens (oyenka «35») CTaBUTCA B TOM cllydae, KOTJa 3a/ada penieHa
MPaBWIBHO: XOJ PEIICHHWS 3aJadd BEpPeH, BCE JEHCTBUS W MpeoOpa3oBaHUS
BBITIOJTHEHBI BEPHO W pAIlMOHAIBLHO; B 3ajade, pemaeMoil ¢ BOMPOCAMH WA
MOSICHEHUSIMU K JICUCTBHSIM, JTaHBI TOYHBIC W TPaBWIbHBIC (DOPMYIUPOBKY; B 3a7a4e,
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permaeMod ¢ TIOMOINBIO ypaBHEHHUS, JaHbl HEOOXOAUMBIC TOSICHEHHUS; 3aIlUCH
MPaBUJIbHBI, PACTIONIOXKEHBI MOCIEAOBATENIBHO, JaH BEPHBIM W HUCUYEPHBIBAIOIIUIMA
OTBET Ha BONPOCHI 3aJ]auM; ClieJlaHa MPOBepKa pelieHus (B TeX ciaydasx, KOorjaa 3To
TpedyeTcs).

llosvluennvlii yposensv (oyenxka «4») CTaBUTCS B TOM clly4dae, €CIU IpU
MPaBUJIBHOM XOJI€ PEIICHUs 3aJlauy JOIMYyIeHa OJHa HerpyOasi onmoKa Wi JIBa-Tpu
HEJI0Y€eTa.

basoswiti yposenwv (oyenxa «3») CTaBUTCS B TOM Cllydae, €CJIM XOJ pELIEHUs
MpaBUJIbHBIN, HO: a) JOMYIlleHa 0JiHa rpy0as omunbka 1 He OoJiee 0HOM Herpy0oii; 0)
JOMyIeHa OfHa TpyOasi ommnoOKa W He OoJjiee NBYX HEIOUYETOB; B) JOMYIICHBI TPH-
YeThIpe HETPYObIe OMIMOKHU MPU OTCYTCTBUHU HEOYETOB; T') IOMYIIIEHO HE 0ojiee JBYX
HErpyObIX OMOOK M TPEX HEJOUETOB; 1) MIPU OTCYTCTBUM OIMMOOK, HO TIPU HAIUYUU
Oosiee TPEX HETOUETOB.

Huskuti yposensv (oyenxa «2») CTaBUTCS B TOM Cllydae, KOT/ia YHCJIO OIIUOOK
MPEBOCXOJIUT HOPMY, TPH KOTOPOM MOKET OBITh BBICTaBICHA IOJOXKHUTEIbHAS
OIICHKA.

Ipumeuyanusi. 1. Ouenka «5» MOXeT OBbITh MOCTaBJIEHA, HECMOTpPs Ha
HaJIU4Me ONHWCKA WU HeAouéTa, €ClM YUYEeHUK JaJl OPUTHHAIBHOE pelleHue,
CBUJICTCIILCTBYIOIIEE O €ro  XOpoIlleM  MaTeMaTH4YeCKOM  pa3BUTHH. 2.
[TomoxxutenbHas oreHka «3» MOXET ObITh BBICTaBJIGHA YYCHHKY, BBIOJHUBIIEMY
paboTy HE MOJHOCTHIO, €CJIM OH 0€30IMMO0YHO BBITIONHUI 00Jiee MOJOBHUHBI 00bEMa
BCEH pabOTHI.

3. OueHka KOMOMHUPOBAHHBIX MUCHbMEHHBIX Pa0OT MO0 MaTeMAaTHKE.

[lucemMenHnass paboTa N0 MaTeMaTUKe, MOJyIeKalas OICHUBAHUIO, MOXKET
COCTOSITh M3 3aJady W NpuUMepoB (KoMOWHHpOBaHHas pabora). B sTom ciyuae
npernojaBaTelb CHauajga MaéT MpeBApUTEIbHYIO OIEHKY KaXJA0W 4acTu paboThl, a
3aTeM OOIyI0, PYKOBOJCTBYSCH CIEAYIONIUM: a) €CJIM 00€ 4acTh paboThl OLICHCHBI
OJIMHAKOBO, TO 3Ta OIICHKA JIOJKHA OBITh OOIeH IS Bceil paboTHI B 1eJIoM; 0) eciu
OILICHKH YacTeH pa3HATCS Ha OJHWH 0alll, HApUMeEp, AaHbl OLEHKU «5» U «4» Uiu «4»
1 «3» U T. 1., TO 32 pabOTy B IIEJIOM, KaK IMPABUIIO, CTABUTCS HU3IIAs U3 JBYX OLICHOK,
HO TIPH 3TOM YUYWTBHIBAETCS 3HAYCHHE KAKOM M3 YacTeil paboThl; B) HU3IIAS U3 ABYX
JTAHHBIX OIICHOK CTABUTCS U B TOM CJIy4ae, €CJId OJHa 9acTh paObOThI OlIEHeHA 0aioM
«5», a npyrasg — OamioM «3», HO B 3TOM CJy4ae MpernoaaBaTeib MOXKET OIECHUTh
TaKylo0 paboTy B IeJIOM OaijioM «4» TP yCIOBUH, YTO OILIEHKAa «5» MOCTaBJICHA 3a
OCHOBHYIO YacTh Pa0OTHI; T') €CJIM OJHA M3 YacTel paboThI OIlEHeHa 0auioM «5» HUin
«», a apyras — OamioMm «2», TO 3a BCIO pabOTy B IEJIOM CTaBUTCS Oal «2», HO
MPEToIaBaTeIb MOXKET OICHUTH BCIO paboTy 6amiom «3» MpU yCIOBUH, YTO BBICIIIAS
U3 IBYX JAHHBIX OLIEHOK MOCTaBJIEHA 32 OCHOBHYIO YaCTb Pa0OTHI.

IIpumeuyanune. OCHOBHOI cuWTaeTcs Ta 4YacTh PabOTHI, KOTOpas BKIIOYACT
OonpIHil 0 00BEMY WM HanOo0JIee BaXKHBIN 110 3HAYCHHUIO MATEPHAIT 110 N3y4aeMbIM
TE€MaM MPOTPaMMBI.

4. OueHka TeKyluX MUCbMEHHBIX padoT

[Ipu oneHke MOBCENHEBHBIX OOydYarolmUX pabdOT MO MaTeMaTHKE YYUTEIb
PYKOBOJCTBYETCS yKa3aHHbBIMM HOPMaMH OILICHOK, HO YYHUTHIBA€T CTEIECHb
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CaMOCTOSITEJIbHOCTH BBITIOJIHEHUSI Ppa0OT ydYallUMHUCA, a TaKXKe TO, HACKOJBKO
3aKpEIUIEH BHOBb M3y4aeMblid MaTEpHUall.

Obyyarowue nucobmeHnHvle pabomvl, BBINOJHEHHBIC YYalIUMUCS BIIOJHE
CaMOCTOSITEIbHO C TPUMEHEHHUEM paHEEe M3YUYCHHBIX M XOPOIIO 3aKPEIUIEHHBIX
3HaHUH, OIIEHUBAIOTCA TaK ke, KaK U KOHTPOJIbHBIC Pa0OTHI.

Obyyarowue nucomeHHbvle padbomuvl, BHIMOJIHEHHBIE BIIOJTHE CAMOCTOSTEIBHO,
Ha TOJIbKO YTO HW3YYEHHBIE M HEIOCTAaTOYHO 3aKpEIUIEHHBIC TMpaBuiia, MOTYT
OIICHUBAThCS Ha OJWH OaJljl BBINIE, YeM KOHTPOJIbHBIE pabOThI, HO OIIEHKA «5» U B
ATOM CJIy4yae BBICTABIISIETCS TOJIHKO 32 0€3yKOPU3HEHHO BBHIMOJHEHHBIE PA0OTHI.

Tlucvmennvie pabomui, BHIIOTHEHHBIE B KJIACCE C MPEIBAPUTEILHBIM pa3dopom
UX TIOJI PYKOBOJCTBOM YYHUTENS, OIEHUBAIOTCS HA OJWH Oaljl HWIKE, 4eM ITO
IpPeayCMOTPEHO HOPMaMM OILIEHKM KOHTPOJIBHBIX TMUChbMEHHBIX pabor. Ho
0€3yKOPU3HEHHO BBITIOJIHEHHASI pa00Ta M B 3TOM CJIy4dae OI[CHUBACTCS 0AIOM «5».

Jlomawnue nucomennvie pabomsi OLICHUBAIOTCS TaK K€, KaK KjaccHas pabora
o0OydJaroiero xapakrepa.

5. HopMBbI OLIECHOK YCTHOI'O OTBETA:

Buicokuti yposens (oyenka «5») BBICTABISIETCS, €CITN YUAIIUUCS:

® TIOCJIEOBATEIbHO, YETKO, CBA3HO, OOOCHOBAaHHO M 0€30MMO0YHO H3JIaraet
yueOHBII MaTepua;

® JJaeT OTBET B JIOTMYECKOW IOCIEAOBATEIBHOCTU C WCIIOJIb30BAHUEM IMPUHATOU
TEPMUHOJIOTUH;

® [I0Ka3bplBa€T NMOHUMAHWE CYIIHOCTH PAacCMAaTPUBAEMBIX MNOHSATHN, SIBICHUU U
3aKOHOMEPHOCTEM, TEOPHUIi, B3AUMOCBSI3€EH;

® YMEET BBIJIEIATH TJIABHOE, CAMOCTOSITEIbHO MOJATBEPKAATh OTBET KOHKPETHBIMU
npuMepamu, pakramu;

®  CaMOCTOSITEIBHO aHATU3UPYET U 0000IIAET TEOPETUIECKUN MaTEpHAIT;

e CBOOOJHO YCTaHABIMBAET MEXIPEIMETHBIE (HA OCHOBE paHee MPUOOPETEHHBIX
3HaHUM) U BHYTPUIIPEAMETHBIE CBA3U;

® YBEPEHHO U 06€30MMUO0YHO MPUMEHSET MOJTYYCHHBIC 3HAHUS B PEIICHUH HOBBIX,
paHee He BCTPEUABIIMXCS 3a/1a4;

® paMOHATHHO WCMOJIB3YET HAIVISIIHBIE [OCOOHWs, CIPABOYHBIE MaTEpHUAIbI,
y4eOHUK, JOTOJHUTEIBHYIO JIUTEPATypy, NEPBOUCTOYHUKU, TPUMEHSET
YIOPSIIOUYEHHYI0 CHUCTEMY YCIIOBHBIX O00O3HAUYE€HWU TIPW BEIECHUU 3aIHCEH,
CONPOBOK/IAIOIINX OTBET;

® UMeeT HEOOXOMUMBbIE HABBIKM PabOTHI C MpUOOpaMu, YEpTEKaMU, CXeMaMu U
rpadukaMu, COMyTCTBYIOIUMHU OTBETY;

® JIOMYCKAaeT B OTBETE HEIOYEThbl, KOTOPbIE JErKO HCMPABISIET MO TPEOOBAHUIO
YUUTEIIS.

llogvluennvlil yposens (oyenka «4») BBICTABISIETCS, €CIIN YUAIIUUCS:

® TI0Ka3bIBAET 3HAHHWE BCETO M3YYCHHOT'0 YU4EOHOT0 MaTepuania,

® J]aeT B OCHOBHOM ITPaBUJIbHBIA OTBET;

e yueOHbIN Marepuan u3Jaraer B 000CHOBaHHO JIOTUYECKOU
MOCJIE0BATEILHOCTU C TMPUBEJICHUEM KOHKPETHBIX TPUMEPOB, MPU 3TOM
JOMyCKaeT OJHY HerpyOyr omuOKy WiIn HE Oojiee ABYX HEIO0YETOB B
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WCIIONB30BAaHUM TEPMHUHOJOTHH y4eOHOro TMpeaMeTa, KOTOpPhIe MOXKET
HCIIPAaBUTh CAMOCTOSITENIBHO;

e aHAIM3UpPYET U 0000IaeT TEOPETUUECKUN MAaTepHUal;

e COOJI0aCT OCHOBHBIE MPABUJIa KyJIbTYPhl YCTHON pedH;

® TMPUMEHSET YHOPSJAOYCHHYIO CHUCTEMY YCIOBHBIX 0003HAYCHHH MPH BEICHUU
3aIKUCen, COITPOBOKIAIOIINX OTBET.

ba3zoswiii yposens (oyenka «3), BHICTABISIETCSA, €CIIA YUAIIHICS:

® JIEMOHCTPHPYET YCBOCHHE OCHOBHOTO COJCpPKAHUA YIeOHOTO MaTepuaia, iMeeT
npoOeIbl, He MPEMATCTBYIOIIKE JaTbHEHIIeMY YCBOSHUIO yUeOHOTO MaTepuraa;

® TMpPUMEHSET TOJIyYCHHbIE 3HAHMA TPU OTBETE Ha BOMNPOC, aHAJIN3e
NPE/UIOKEHHBIX CUTYaIlui 1Mo 00pasily; JOMycKaeT OMMOKH B HCIOJIb30BAHUU
TEPMUHOJIOTUH y4eOHOTO MpeIMeTa;

® T[IOKa3bIBaC€T HEIOCTATOYHYI0 C(HOPMHUPOBAHHOCTh OTACIBHBIX 3HAHUH U
YMEHUH;

® BBIBOJBI M O0OOIICHHS apryMEeHTHpYeT ci1abo, IOMyCKaeT B HHX OIIUOKH;
3aTpyIHSAETCS MPU aHau3e U 0000IEeHNH y9eOHOT0 MaTepHara;

® JIaeT HEMOJIHbIC OTBETHI HA BOMPOCHI YUUTENS MIU BOCIPOU3BOAMT COJEPKAHUE
paHee MPOYUTAHHOTO YUYEOHOTO TEKCTa, CJIa00 CBS3aHHOTO C 3aJaHHBIM
BOTIPOCOM;

® JCHOJB3YeT HEYNOPSIAOUYEHHYIO CUCTEMY YCIIOBHBIX 0003HauYeHUM MpU BEJECHUU
3ammceu, COMpPOBOKIAOIINX OTBET.

Huskuii ypoeenv (oyenxa «2») BBICTABISETCA, €CIU YyYalIUICS: HE PaCKpbLI
OCHOBHOE COJIepaHue ydyeOHOro MaTepualia B TMpeaenax IOCTaBICHHBIX
BOMPOCOB; HE YMEET MPUMEHSITh UMEIOLTUECS 3HAHUS K PEIICHUI0 KOHKPETHBIX
BOIIPOCOB M 3ajad 10 o0pasily; JONMyCcKaeT B OTBeTe Oojee ABYX TIpyObIX
OIMOOK, KOTOpPHIE HE MOXET HCHPABUTh AK€ IMPU TOMOIUIM YYalluXCsi U
YUUTETIS.

Jlomyckaercss  3a  NUCBMEHHBIE  pabOThl  (KOHTpPOJbHBIE  PabOTHI,
CaMOCTOSITETIbHBIE PA0O0THI) BBHIYHUCIATH OTMETKY MCXOJSI U3 MPOICHTA MPaBUIBHBIX
OTBETOB:

JIna yuawguxca 5-9 knaccoe

Ouenka IIpoueHTHI
OLIEHKA «2» meHee 33%
OIleHKA «3» oT 34% 1069%
OlleHKa «4» ot 70% mo 84%
OIlEHKA «5» oT 85% 1m0 100%
Jlna ywawguxca 10-11 knaccoes
Ounenka IIpoueHTsI
OIIEHKA «2» meHee 40%
OIleHKA «3» ot 41% 1m0 69%
OIleHKa «4» 70% 10 89%
OIlEHKA «5» 90% 10 100%
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6. HopMmbl OlleHOK MaTeMAaTHYe€CKOr0 JIUKTAHTA BBICTABISETCS C y4€TOM YHCIIA
BEPHO PELICHHBIX 3aJaHUN:

Buicokuii yposens (oyenxa «35»): 4MCIIO BEPHBIX OTBETOB -8.

llosviuennulii ypogeHs (oyenka «4»): 4HUCI0 BEPHBIX OTBETOB -/.

ba3zoswiii yposens (oyenka «3»). 4UCIO BEPHBIX OTBETOB-5,0.

Hus3zxuii yposens (oyenka «2»): 4uciao BEpHBIX OTBETOB MEHeEeE 5.

7. HopMBbI O1LIEHOK TecTa:

Buvicokuit yposenw, oyenka «5»: uncno BepHbix oTBETOB —0T 90 10 100%.
Tlosvluennvlii yposens (oyenka «4»): YUCIO BEPHBIX OTBETOB —OT 66 10 89%.
ba3zoswiii yposens (oyenka «3»): 4UCIIO BEPHBIX OTBETOB -0T 50710 65%.

Husxuii yposens (oyenka «2»): uuciao BepHbIX 0TBETOB MeHee 50%.

8. OueHuBaHue pelleHWsl OJHON 3aJa4yH, OAHOr0 NMpUMepa, OTBeTa HA OJUH
BOIPOC.

D10 HEOOXOAUMO, T. K. MPU YCTHOM OIPOCE IMOYTH BCETJa AAeTCs OJHMH
BOMPOC, y JOCKH, J]a 4acTO M CaMOCTOSITENIbHO B KJIACCE YYalllUecs pPEeuIaloT OJHY
3amauy. K ToMy e yMmMeHue OleHMBATh pEUICHUE OJHOW 3aJauyu 00JIer4aeT OLICHKY
KOMIUIEKCHOTO 3aIaHuS.

Pemenue 3a1aun 0OBIYHO COCTOUT U3 HECKONLKUX IMANOE.
a) OCMBICJICHHE YCJIOBHS U 1I€TU 33]1a4H;

0) BOBHHMKHOBEHUE TUIAHA PEIICHMUS;

B) OCYIIIECTBJICHHE HAMEUEHHOTO TUIaHA;

I') IpOBEpKa MOJYYEHHOTO Pe3ybTaTa.

OneHuBas BBINIOJIHEHHYIO pPabOTy, €CTECTBEHHO YYWTHIBATh PE3yJbTaThl
NESTENBHOCTH YYalllerocsl Ha Ka)XJAOM JTare; MPaBWIBHOCTb BBICKA3aHHOW HJIEH,
IUTaHA PEUIeHUs], a TaK YK€ CTENEeHb OCYIIECTBICHHUS HTOrO TJIaHA MPHU BHICTABICHUU
OLICHKM HYXXHO CUYMTaTh peIAMUMUA. T.0., TpHU OICHKE pEIIeHUs 3aJayu
HEOOXOJIMMO YYHTHIBATh, HACKOJIBKO MPABWJIHHO YYAIMICS MOHSUI €€, BhICKA3all JIn
OH TUIOJJOTBOPHYIO HMJICI0 M KaK OCYIIECTBUJ HAMEUEHHBIN IJIaH PEHICHUS, KaKue
HAaBBIKM U YMEHHS TI0Ka3aJl, KaKhe HCIOIb30Ball 3HAHMS.

[Ipu ycTHOM OTBETE MO TEOPETUYECKOMY MaTepHaly pelIalolUM SBISETCA
YMEHHUE PacCyXIaTh, apryMEHTUPOBATh, IPUMEHATh PaHEE U3YUYEHHBIH MaTepuan B
JI0Ka3aTeNbCTBAX, BUAECTh CBSI3U MEXIY MOHSATUSAMH, & TaK K€ YMETb I'DaMOTHO H
CTPOWMHO M3JIaraTb CBOM MBICIIH.

IIpusedem npumep.

VYyeHuk pemiaer 3agauyy, rjie BaKHEHIIUM SIBISIETCS COCTABJICHUE CUCTEMBbI
ypaBHeHuil. Eciiu oH mostyumn cuctemy, HO HE JOBEJ pelIeHre A0 KOHIIA, TO MOXHO
BbICTaBUTH “‘4”. Ecim ke OCHOBHasl 3ajlaya COCTOUT B PEIICHUU TOJy4eHHOMH
CHCTEMEI, TO 32 €€ COCTaBJICHHE MOKHO BBICTABUTH 3.

IIpuMepHbIe HOPMBI OILIEHOK /IJIsl KJIACCOB ¢ HEIOCTATOYHON MaTeMaTH4eCKOM
MOATr0TOBJIEHHOCTBIO

OOyyeHue wmaTeMaTHKE B TaKWX Kiaccax IIpeciaeayeT JOCTHXKEHHE psaa
IeJaroruecKuXx Mnejaeu:
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e (OO01eoOpa3oBaTebHBIX (oBnageHue yYalIuMHUCs BCEM o0BeEMOM
MaTeMaTU4YeCKUX 3HaHWUW, YMEHHU, HaBBIKOB, 3ajaHHbIM OOpa3oBaTEIbHBIMU
CTaHJapTaMu);

e BocnurarensHbix (popMUpOBaHUE BaXXHEWIIMX HPABCTBEHHBIX KAYECTB,
TOTOBHOCTH K Tpyny); KoppekunoHHBIX (COBEPIICHCTBOBAHHUE PA3TUYHBIX
CTOPOH TICUXUKH IIKOJILHUKA);

e PaszBuBaromux (pa3BUTHE JIOTUYECKHUX YMEHUW M MATEMaTUYECKOTO CTHUJIS
MBILJIEHUS ); [Ipaktnyeckux  (popmupoBaHue  yMEHUS  HPUMEHSATH
MaTeMaTUYE€CKHE 3HAHUS B KOHKPETHBIX KU3HEHHBIX CUTYAIIHIX).

DT 0COOCHHOCTH MEAaroru4eckoro mpoiiecca B Kiaccax € HEJOCTaTOUHOMU
MaTeMaTHYEeCKON MOJATOTOBKONW TPEeOYIOT — Hapsay C MU3MEHEHHEM COJICp)KaHUs U
OpraHu3anuyu OOy4YeHHS — M KOPPEKTUPOBKH OIICHOYHOW ACSATEIBHOCTH YUHUTEIS.
OneHka B TakoM Kjacce B OOJIbIIEH CTENEHH JOJDKHA OBITh TMOOIIPEHUEM IS
yUYCHHUKA, CTUMYJIOM JUIsl €r0 pabOThl MO CaMOCOBEPIIEHCTBOBAHUIO, a4 TAKXKE HaJ
JUKBUJAIMECH UMEIOIMMNXCS MTPOOeIOB MaTeMaTHYECKON MOJATOTOBKE. MeToauueckoe
0o0bECIMHEHUE YYHUTEJIE MaTeMaTUKH O00pa30BaTEIbHOTO YUPEKIEHUS BIIPaBe
OPUHATH JJIi TakuX KJIAccoB Oosiee MSTKHE, MIAASANIMEe HOPMBI OIICHOK 3a
MUCbMEHHBIE pa0OThI, B YaCTHOCTH, OTKA3aThC OT rpajaliiy OIIHOOK.

Hanpumep: «5» craBuTcs, eciau Bce 3ajaHus BBITIOJHEHBI 03 OMMOOK WU
uMeroTcs 1-2 Hepouera; «4» - eciau JomyIeHsl 2-3 omulku u 2-3 Hempouerta; «3» -
€CJIM JOMYIIEHBI 4 OIUOKU U 4-5 HEA0UeTOB; «2» - 4 OMMOKHU U 5-6 HEIOYETOB.
Ilpumeyanue. 1. Ilpu oleHKE KOHTPOJIBHBIX pPaboT opdorpaduueckue OMMOKU
OTMEYAlOTCSI, HO He BIHAOT Ha oneHky. Opdorpadudeckas ommubOka B
MaTeMaTHYeCKOM TEPMHUHE SBISIETCS HEIOYeTOM. 2. YdYaliuMmcs, HMEIOIUM
HapylIeHWs] MOTOPHWKH, JICBIIAM HE CHW)KACTCS OIICHKa 3a IMOYEPK M KauyecTBO
BBITIOJTHSIEMBIX IIOCTPOSCHUM T€OMETPUICCKUX 0OBEKTOB

IIpoMexyTOUHAsi aTTECTALMSA: UTOr0OBas OLIEHKA 32 TPHUMECTP U 32 roj

1. OcHoBaHueM 151 BBICTABICHHS UTOIOBOUM OIIEHKH 3HAHWM CIIy’KaT pe3yJbTaThbl
HAOMIOJIEHUH YYHTENIs 3a TOBCEIHEBHON pabOTOW YYEeHHMKOB, YCTHOTO OIIpOcCa,
TEKYIIMX W HWTOTOBBIX KOHTPOJBHBIX Pab0T. OmHAKO MOCIEAHUM TPUIACTCS
HauOOoJbIIIee 3HAUCHHE.

2. Onenka mO TeME€ HE JOKHA BBIBOJUTHCA MEXAHMUYECKH KaK CpeaHee
apu(pMETHIECKOE MPEIIIECTBYIONINX OLICHOK. Permaromum mpu ee omnpeneacHun
clenyeT CcYUTaTh (DAKTUYECKYI0 TOATOTOBKY OOydYaromierocs IO BCEM
MOKa3aTeNsIM €ro AEsITETbHOCTH KO BPEMEHH BbIBEJICHUS 3TON OLEHKHU.

3. TpumecTtpoBas OICHKA SBJISETCS €AMHOW M OTpakaeT B 0OOOIIEHHOM BHUJE BCE
CTOPOHBI MOATOTOBKHU yueHuKa. Onpenensioniee 3Ha4YeHUE B 3TOM CIydyae UMEIOT
OILICHKH 32 HauOoJiee BayKHbIE TEMbI, HA U3YYEHUE KOTOPBIX OTBOJMIIOCH y4€OHOM
nporpaMMoi OoOJIbllIe BPEMEHH. JTa OIIEHKAa HE MOXKET ObITh, KaK MPaBUJIO,
MOJIOKUTENIbHOW, €CJIM HMMEeTCS Ja)xe OJIHa OTpHIllaTelbHas OIEHKAa TMpHU
TEMaTUYeCKOM arrectanuu. B 3ToM ciydae o0yyaeMblil TOTKEH B 0053aTEILHOM
MOPSIAKE J0Ka3aTh HAJWyue MUHHUMAJbHBIX 3HAHUM, YMEHHU M HaBBIKOB I10
JaHHOW TeMe MyTEM Ccaayd IO HEW 3a4yéra. Y4UuTelb BIPABE IOCTABUTh
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MOJIOKUTENIBHYIO OIIEHKY 10 TeMe, 3a KOTOpylo Yy oOydaemoro ObLia
HEYJIOBJICTBOPHUTENIbHAS OICHKA, €CIM O0ydYaeMbIN TMPH BBHITIOJHEHUNW HTOTOBOM
paboThl 3a TpUMECTp, TOJ BBIMNOJHWUI 3a7aHue(s) MO JaHHOW TeMe,
BKJIIOUEHHOE(BIE) B paldOTYy.

. ToroBast orieHka 3a ToJ] BBICTABIICTCSI HA OCHOBAHHHM TPUMECTPOBBIX OIICHOK,
HO TaK)Ke C 0053aTENbHBIM Y4eTOM (DaKTHYECKOTO yYpOBHS 3HAHWH YYCHHKA Ha
KOHEI] Tofa.
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8.Y4eOHO- MeTOAMYECKAS U MATEPUAIbHO- TEXHUYECKOe o0ecneyeHmne

Oﬁpa3OBaTeJII:HOF0 nmponoecca

VY4eOHO-METOINYECKHUI KOMIUIEKT BKIIIOUAET B CEO0s:
1. 'eometpus, 10-11: YueO. nis obmeoopazosar. yupexaenuii / JI.C.AtanacsH,
B.®.byty308, C.b.Kagomues u np. — 20-e uzn. — M.: [Ipocsemenne, 2011. — 255 c.:
w1 — (MI'Y — mkorne).
2. 'eomerpusi. Pabouas terpaas ais 10 knacca: [locobue mis yuanuxcst
00pa3oBaTeNbHBIX YUpekaeHu. ba3oBblil u mpodwibHblii ypoBru / ['maskos 10.A.,
Onuna U.N., byty3oB B.®. — 4-e u3n. — M.: IIpocsemenue, 2011. — 99 c.: ui. —
(MI'Y — mikomne).
3. 'eomerpus. Aunaktuueckue matepuainsl. 10 knacc. / B.I'. 3uB. — 10-e uza. — M.:
[Ipoceemenune, 2011. — 159 c.: ui.

4. 3amauu o reometpun s 7-11 knaccos / B.I'. 3uB, B.M. Meiinep,

A.I'.baxanckuii. — M.: IIpocsemienune, 2011.
5. M3yuenue reomerpun B 10-11 xnaccax: Kaura gst yautens. / C.M. CaaksiH,
B.®.byty30B. — 4-e u3a., nopad. — M.: [Ipocsenienue, 2011. — 248 c.: un.

PexomennioBano MuHucTepcTBOM 00pa3oBaHus U Hayku Poccuiickoit
®denepalivn, COOTBETCTBYET 0053aTEIIbHOMY MUHUMYMY COZEp>KaHUsI OCHOBHOTO
o011ero o6pa3oBaHus IO MaTEMaTHKE.

Meronnueckas ¥ IONOJHUTEIbHAS JIUTEpATypa:
1. KontponbHubie paboTsl o reomerpun: 10 kiacc: k yueonnky JI.C.AtanacsHa,
B,®, byry3ona, C.b. Kagomuera u ap. «I'eomerpus10-11» / FO.I1. Jynauiisis,

B.JI.LKponrays. — M.: U3narenscTBO «K3amen», 2011.
2. [loypounsie pazpabotku o reomerpun: 10 kmacc / Coct. B.A.fIpoBenko. — M.:
BAKO, 2011. — 304 c. — (B nomo1b MIKOJIBHOMY YYUTEIO).

Ne | HaumenoBanue | Konmuectso
Tadauubl 1 HATJISAIHLIE IOCOOMS.

1. Kowmmnekt Tabnui no reomerpun «Ilnanumerpus. MHOTOYroJIbHUKI» 10

2. Kommuiekr Tabuun no reomerpun «Ilnanumerpus. [psimble. Yrias» 8

3. Kowmmnekt Tabnui no reomerpun «Ilnanumerpusi. TpeyroabHUKN 14

4. Kommuext Tabnun no reomerpun «Crepeomerpusi. Bekropsl u 8
KOOPJAMHATBL»

S. Kommuext Tabnur no reomerpun «Crepeomerpus. Bsaumuoe 8
pacrionoxenue Gpuryp.

6. Kommuekt Tabnu no reomerpun «Crepeomerpusi. Berancnenue 8
PacCTOSIHUI U YTII0B»

7. Kommuiekt Tabnun no reomerpun «Crepeomerpusi. Kpyrisie Tenay 10

8. Kommuiekt Tabnui no reomerpun «Ilnannmerpus. TpeyroJbHUKN» 6

9. Kommuekt Tabnui no reomerpun «Crepeomerpusi. Bsaumuoe 8
pacriosnoxxenue Gpuryp»

10. | Kommuekt Tabnui no reometpun «Crepeomerpusi. MHOTOTpaHHUKH. 6
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Kpyribie Temna»

11. | Crenn. @opmynbl COKpALLIEHUs] YMHOKEHHUSL. 1
12. | Crenn. Ctenens ¢ palOHAIBHBIM TOKA3aTEIIEM. 1
13. | Crenn. CBOKMCTBA CTEIIEHN C PAIMOHATHHBIM MOKA3aTEIICM. 1
14. | Crenn. KBagpaTtHoe ypaBHEHHE. 1
15. | Crenn. Kopensb cremneHu. 1
16. | Crenn. Ilpu3Hnaku paBeHCTBA TPEYrOJIbHUKOB. 1
17. | Crenn. [Ipusnaku nomgo0ust TpeyroJbHUKOB. 1
18. | Crenn. Tabnwia KkyOOB HaTypaJIbHBIX YUCEIL. 1
19. | Crenn. Tabnuia KBagpaTOB HATYPAIBHBIX YUCEIL. 1
20. | Crena. Bernarommecs nesiTelid MaTeMaTHKH. 1
MyJsibTHMeIMIiHOE IPOrPAMMHOe o0ecrneyeHne
1. Anrebpa 7-9 (ceteBasi Bepcus) 1
2. WNuTepaxktuBHble 11akatsl . ['padpuxu Oyuxnuii, [Iporpammuo- 1
METOINYECKUI KOMILIEKC.
3. DVD. IlepBas Hayka yenoBeuecTBa . MaTeMaTUKa 1
4. DVD. Crepeomerpus 4.1 10 k. 1
5. DVD. Crepeomerpus 4.2 10 k1. 1
6. OTtkpblTas MaTemMaTHKa 2.6 Anredpa 1
7. OtkpeiTas MaTeMartuka 2.6 Ilnaanmerpust 1
8. OtkpbiTas MaTemaTHKa 2.6 CTepuoMeTpust 1
9. OtkpbiTas MaTemaTrka 2.6 @ynkuuu u ['paduku 1
10. | AnreGpa n Hadana ananm3a 11 kiracc. toroBas arrecranus. 1
11. | AnreGpa n Havana ananu3a 11 kimacc. toroBas maremaTnka 1
12. | Marematuka 5-6 k1. (cereBasi BEpCHsI) 1
MyJabTHMeIMITHOE 000PYI0BAHUE
1. WNHTepakTuBHAs JOCKa. 1
2. [TpoekTop ¢ KperieHueM. 1
3. [TepcoHanbHBIN KOMITBIOTED. 1
YepTrexHble HHCTPYMEHTBI M MOJIEJIN.
1. Jluneiika KnaccHas aepeBsiHHas [m 1
2. Hupkysb KJIaCCHBIN MJIACTMACCOBBIN 1
3. TpeyrosbHuK KiaccHbIi 30rpan 1
4, TpeyroJIbHUK KIIacCHBIN 45Tpas 1
5. KoMIIeKT HHCTPYMEHTOB KJIACCHBIX C MATHUTHBIMU JIEPKATEIISIMH. 1
6. Kommekt "Ochb koopauHat". 1
7. Monenp-amukanus "HYucnaoBas npsimas'. 1
8. JlaGopaTopHbIii HAOOP AJI U3TOTOBJICHHUS MOJICTICH IO MaTeMaTHKe. 30
9. Hab6op mis mabopaTopHbIX pabOT IO CTEPEOMETPHH. 15
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