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IMosicuuTeILHAS 3aIMCKA
Pabouas nmporpamma 1o penmMety «l'eomeTpusi» paspaboTaHa B COOTBETCTBHH C
— denepaibHBIM  TOCYIAPCTBEHHBIM  OOpa30BaTEIbHBIM  CTAHJAPTOM  OCHOBHOTO  OOIIEro

o0pa3oBaHus, YTBEpKAEHHBIM MpUKa3oM MuHHcTEpcTBa 00pa3oBaHus U Hayku Poccuiickoit deneparun
ot 17 nexabps 2010 r Ne 1897;

— Ilpuxazamu ot 23.12.2014 Ne 1644, ot 31.12.2015 Ne 1577 MO u nayku P® «O BHeceHumn
W3MEHEHUH B npuka3 MuHHUCTepcTBA 00pa3oBaHus U Hayku Poccuiickoit penepanuu ot 17 nekabps 2010
r. Ne 1897 «O06 yTBepxkaeHuu (penepanbHOTO rocyaapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa OCHOBHOTO
o01rero oOpa3oBaHUsY.

C yueroM:

— IlpumepHoil OCHOBHOI 00pa3oBaTeNbHON MpPOrpaMMbl OCHOBHOTO oOmIero o0Opa3oBaHUS,
0J1I00peHHOM pernieHreM (QeIepaibHOTO YIeOHO-METOUYECKOTO O0BEAMHEHHS TI0 00IIeMy 00pa30BaHHIO
(mpotokod ot § ampenst 2015 1. Ne 1/15);

- IlpumepHoli mporpammbl o Marematuke 5-9 kiaccel paspabortanHoit A.A.KysHemoBeiM, M.B.
PookakoBbiM, A.M. KongakoBesim.-M. IIpocsemenune, 2009

- IIporpammer o reomerpun 7-9 kiacc, paspaborannoii T.A. BypmuctpoBoii - M., IlpocBenienue,
2011.

B coorBerctBue ¢ mpukazom MunucrepcrBa mpocsemeHust Poccum ot 18.05.2023 Ne 370 «O6
yTBEpXKJIeHUU (hefepaibHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO O0ILEro 00pa3oBaHMs» BHECEHBI
U3MEHEHHUS B 1IEJIEBOM pa3zien: KOHKPETHU3UPOBaHbI MPEIMETHBIE PE3yIbTaThl HA MOMEHT OKOHYaHMs 9
KJlacca, yTOYHEHbI JMYHOCTHBIE U METANpPEeIMETHbBIC PE3YIbTaThI.

[Ipennaraemasi pabouas mporpaMmMa paccuMTaHa Ha:
7 knacc - 2 yueOHBIX yaca B He/IeNo, 68 yueOHbIX YacoB B IO
8 KJmacc - 2 yaca B HEACII0, 68 4acoB B roJ;
9 xiacc - 2 yaca B HeJIeIr0, 68 4acoB B TOI.
Hroro: 204 gaca

Y“Ie6HO'MeTOI[I/ILIeCKI/II71 KOMIIJICKC JUIA pC€aIn3allvu MpOorpaMMabI:

1. YMK «'eomerpus 7-9» noxa penakiueit JI.C. Aranacsna-M. [Ipocsemienue, 2020.

Copaepxxanue yueoHoro npeamera «I'eomerpusi»
7 kiacce

HauyanbHble reoMmeTprnueckue cBeieHuss. Bo3HUKHOBEHHE MaTeMaTHKU KaK HayKH, 3TaIlbl €e
pa3Butusa. OCHOBHBIE pa3ieNbl MAaTEMATUKH. Bolaromuecs MaTeEMaTUKU M UX BKJIaJ B pa3BUTHE HAYKH.
['eomerpuueckas ¢purypa. @opMupoBaHue NpeICTaBICHUN O MOHATUH «(DUTYpay.

ITpsimast u oTpe3ok. Touka, npsimast, oTpe3ok. JIyd u yros. CpaBHEHHE OTPE3KOB U YI10B. PaBeHCTBO
reomerpuueckux puryp. Usmepenue orpeskoB u yrioB. [[nuHa orpeska. ['pamycHas mepa yria. EquHuiisr
u3MepeHus. Buabl yrinos. BepTukanbHble u cMexHbIE YIUIbl. buccekTpuca yrina. I[lepnenaukynspHeie
psIMbIE.

Tpeyroabuuku. Tpeyronbuuk. Beicota, Meuana, OuccekTpuca TpeyrojibHuka. PaBHoOepeHHbIE 1
PaBHOCTOPOHHHUE TPEYTOJIbHUKH; CBOMCTBA U MPU3HAKKH paBHOOEPEHHOT0 TpeyroibHuKa. [Ipu3naku
paBeHCTBa TpeyroiapHUKOB. OKpyx’HOCTh. Jlyra, Xopaa, paguyc, nuaMetp. [locTpoenus ¢ momouso
HUPKYJs U TuHelkd. OCHOBHBIE 334U Ha MIOCTPOCHHE: JIeJIEHHE OTpe3Ka M0IoJiaM; IOCTPOEHHUE YyIia,
pPaBHOMY JIaHHOMY; IIOCTPOEHUE OUCCEKTPHCHI YIiIa; OCTPOCHUE MEPIEHIUKYISPHBIX MPSMBIX.

[MapanueabHble npsiMble. [lapannensHble U nepeceKaronuecs npsmMple. TeopeMsbl 0 MapaieIbHOCTH
npsamMeix. Ornpenenenue. AKCHOMBI U TeOpeMbl. Jloka3aTenbCTBO OT NPOTUBHOTO. TeopeMa, oOpaTHas
JTAaHHOU. AKcHOMa napajuieIbHOCTH.

CooTHOIIEeHUSsI MKy CTOPOHAMH H YIJIaMH TPeyrojbHuka. CymMMa yrioB TPEYrojJbHUKA.
Buewnue yribl TpeyroiapHuka. Buasl TpeyronbHukoB. TeopeMa 0 COOTHOIIEHUAX MEKIY CTOPOHAMHU U



yriaamu TpeyrojapHuka. HepaBeHcTBO TpeyrosnbHuKa. [IpsAMOyronbHbIe TpEyroJIbHUKH; CBOWCTBA U MPU3HAKU
paBEHCTBA NPSMOYTOJIbHBIX TPEYTOJIbHUKOB. PaccTosiHME OT TOUKH /10 psiMoil. PaccTosiHue Mexny
napauleIbHBIMU MPAMBIMU. [IocTpoeHus ¢ MOMOIIBIO IUPKYJIA U JIMHEWKH. [locTpoeHne TpeyronbHUKa 110
TPEM 3JIEMEHTaM.

8 knace

YeTbIpéXyroabHUKH. MHOTOYTOJBHUK, €0 3JIEMEHTHI U €r0 CBOMCTBA. Pacnio3HaBaHME HEKOTOPBIX
MHOT'OYI'OJIbHUKOB. BBIITyKJIbIe U HEBBIITYKJIbIE MHOTOYTOJIbHUKU. [IpaBUIbHEIE MHOTOYTOJIBHUKH.
YetsipexyronsHuku. [lapamnenorpamm, pomM0O, IpsSMOYToJIbHUK, KBAIpaT, Tpanenus, paBHOOeApEHHAs
Tpamnenus. CBOMCTBA U NPU3HAKHU Mapajuiesorpamma, pomoa, NpsiMoyrojbHuKa, kBajapara. OceBas
CUMMeTpHUs reomeTrpuueckux ¢uryp. LlentpanbHas cummerpus reomeTpudeckux guryp. Teopema Paneca.
Jlenenue oTpe3ka B JaHHOM OTHOILECHHUU.

IMnomans. [TorsTHE O TUTIOIIAIN TUIOCKOHM (QUTYPHI U ee CBOMCTBax. M3amepenue miomaneid. EnuHuIss
n3MepeHus miomany. GopMyiisl IIOMAAN TPEYTOJIbHUKA, IIApalIEIOrPaMMa U €r0 YaCTHBIX BUIOB.
CpaBneHue u Bbraucienue miomaneit. Teopema I[udaropa. [Mudarop u ero mkona. (U3 ucropun
MaTEMaTHKH ).

ITopoOHbIe TpeyroabHuku. [IponopuuonansHbie 0Tpe3ku, nogoodue duryp. [logodHbie
TpeyroabHuKu. [IpusHaku nonodus. Tpuronomerpuueckue GyHKIMHU OCTPOro yria B MPSIMOYTOJbHOM
TpeyrojbHUKe. Bpluuciennue 31eMeHTOB TPEYroJbHUKOB € UCIOJIb30BAaHUEM TPUTOHOMETPHUUECKHUX
cooTHoeHui. CpenHsis JIMHUS TpeyroyibHuKa. [IpakTnueckoe npuMeHeHHe o00Ms.

Acmponomus u eeomempus. Ymo u xax y3nanu Anaxcaeop, Ipamocgen u Apucmapx o pazmepax
JIynot, 3emnu u Connya. Paccmosnus om 3emnu oo Jlyner u Coanya. M3mepenue paccmosnus om 3emau 00
Mapca.

Oxpy:xHOCTH

OKpyKHOCTb, KpYT, UX JIEMEHTHI U CBOMCTBA; LIEHTPaJIbHbIE U BIIMCAaHHBIE yIiibl. KacaTenbHas u
CEKyIlasl K OKPYKHOCTH, UX CBOMCTBA. BIMCaHHbIE U OMMCAHHBIE OKPYKHOCTH VISl TPEYTOJIbHUKOB,
YETBIPEX YT OJIbHUKOB.

9 knace

BexTopsl. [loHsTHE BEekTOpa, paBHbIE BEKTOPHI, NEHCTBUS HaJl BEKTOpaMH (CIOKEHHE, BBIUNTAHUE,
YMHO>XEHHUE Ha YUCII0, CBOMCTBA ACHCTBUIT), MPaBWIO TPEYTOJIbHUKA, IPABUIIO MapajuieIorpaMma.
Hcnonb3oBanue BEKTOPOB B (pu3nke. MeToa KoopAuHaT: JieMMa O KOJUIMHEapHbIX BeKTopax. Teopema o
pa3JI0KEHUH BEKTOpA IO ABYM JaHHBIM HEKOJLIMHEAPHBIM BekTOopaM. [IoHsATHE KOOpAMHAT BEKTODPA,
KOOpJMHAT CYMMBI U pa3HOCTH BEKTOPOB, IPOU3BEACHUS BEKTOpa Ha yucyio. @opMyIibl KOOPAUHAT BEKTOPA
yepe3 KOOPIMHATBI €ro KOHIIA ¥ Havajla, KOOpJIMHAT CEPENNHBI OTPE3Ka, JJIMHBI BEKTOPAa U PACCTOSTHUS
MEXly IByMsI TOUKaMU. Y paBHEHUE OKPYKHOCTH U NpsiMoil. 300paxkeHre OKpyKHOCTH U MPSIMOH,
3alaHHBIX ypaBHeHMsIMH. [Ipocreiimme 3amaun B KOOpIUHATAaX.

CooTHolIeHUs1 MKy CTOPOHAMH H YIJIaMH TpeyroJbHuka. CkajlsipHoe Npou3BeleHne
BeKTOpOB. OnpeseneHne cuuyca, KocuHyca 1 TanreHca yriaoB ot 0° 1o 180°, popmyibl U1 BEIUMCIIEHUS
KOOpAMHAT TOUKH. PopMysia OCHOBHOTO TPUTOHOMETPUUECKOTO TOXKAECTBA, IpocTeiine (opMyIibl
npuseneHus. Popmyra Iomaau TpEyrojabHuKa. TeopeMbl CHHYCOB M KOCHHYCOB. Pemienue
TPEYroJIbHUKOB. MeTo/1bl MPOBEACHUS U3MEPUTENBHBIX paboT. Teopema 0 CKaJsIpHOM MPOU3BEIEHUH JIBYX
BEKTOPOB U €€ CIIEICTBHUA.

[IpaBubHBIEe MHOTOYTOJILHUKH. /[JIMHA OKPYKHOCTH M IJIOLIAbL KpYyra.

Onpezaenenye NpaBUIbLHOTO MHOTOYTOJIBHUKA, (JOpPMYJIa /ISl BBIYUCIICHHUS YIJla PaBUIIBHOTO 71 -
yroJibHUKa. TeopeMbl 00 OKPYKHOCTSAX: ONMMCAHHOM OKOJIO MPAaBUILHOTO MHOTOYTOJIbHUKA U BIMCAHHOU B
IIPABWJIBHBIN MHOTOYTOJIbHUK. POpPMYJIbI UIsl BBIYMCIEHUS TUIOIIAU IIPAaBUILHOTO MHOTOYTOJIBHUKA, €70
CTOPOHBI U painyca BIMCAHHON OKPYKHOCTH. POPMYJIIbI JUTMHBI OKPYKHOCTH U JUIMHBI 1yTH OKPYKHOCTH.
@®opMmyisl IUIOLIAIN KPyTa U KPYrOBOTO CeKTopa. [locmpoerie npaguibHuix MHO20Y20 bHUKOS. Tpuccekyus
yvena. Keaopamypa kpyea. Yosoenue kyoa. Ucmopus uucia x. 3o10moe ceuenue.

JBuaxenus. [Tonstue oroOpakeHHs IIIOCKOCTU Ha ceOs U IBMKeHus. CBOMCTBA IBUKEHU, OCEBOW U
LeHTpanbHOU cuMmMmeTpun. [IoHATHE napamiensHOro nepenoca. OCHOBHBIE JTAlbl JOKA3aTEIbCTBA, YTO
napaJuleIbHBINA IEpEHOC ecTh ABMKEHME. [IoHsITHE TOBOPOTA, JOKA3aTENBCTBO TOTO, UTO IOBOPOT €CTh
JBUKCHHUE.



00 akcuomax miaHuMeTpun. O3HaKOMJIEHUE C CUCTEMOM aKCHMOM, TTOJIOKEHHBIX B OCHOBY U3Yy4YECHUS
Kypca reomeTpuu. [IpencraBnenne 00 OCHOBHBIX dTanax pa3BuTus reomerpun. «Havana» Esknmna. JI
Oiinep, H.U. Jlob6aueBckuii. Mctopust msiToro mocrynara. Maremaruka B pazsutun Poccun: Iletp |, mkomna
MaTeMaTHYECKUX W HABUTAIIMOHHBIX HAYyK, pa3BUTHE poccuiickoro ¢iora, A.H. Kpeuos. Kocmuyeckas
nporpamma u M.B. Kenppim.

HavanbHble cBeleHNs U3 cTepeoMeTpruu. MHOrorpaHHuK, IpU3Ma, napajieienure], 00beM Tena,
CBOICTBa MPSAMOYTOJIBHOTO Mapaliienenuneaa, nupamuaa. Lunuuap, konyc, cgepa u map.

ITNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI'PAMMBI VHEBHOI'O KYPCA
«'EOMETPUA» HA YPOBHE OCHOBHOI'O OBLIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3VYJIbTATHI

JInuHOCTHBIE pe3yabTaThl OCBOEHUS POrpaMMbl y4eOHOro Kypca «I'eoMeTpHs» XapaKTepu3yroTCs:

1) naTproTHYecKOe BOCIIUTAHUE!

IIPOSIBJIEHUEM HMHTEpeca K INPOLUIOMY M HACTOSINEMY POCCHUICKOM MaTeMAaTHKH, LIEHHOCTHBIM
OTHOLIEHHEM K JOCTH)KCHMSM POCCUMCKMX MATEMATHKOB M POCCUHCKONM MaTeMaTM4EeCKOM WIKOJBI, K
UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUH B IPYTrUX HAyKax U NPUKIIAJHBIX cepax;

2) rpax/1aHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJIHEHHIO 00S3aHHOCTEN rpa)k1laHuHa U peaiu3alliy ero Mpas, MPeJICTaBICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIMOHUPOBAHHS PA3IMYHBIX CTPYKTYp, SIBICHUH, MPOIEIYp T'Pa)kIaHCKOTO
o0rmiecTBa (Hampumep, BEIOOPHI, OIIPOCHI), TOTOBHOCTBIO K OOCY)KJICHHIO 3TUYECKUX NPOOJIeM, CBSI3aHHbBIX C
IPAKTUYECKUM IPUMEHEHHEM JOCTM)KEHUHW HAayKM, OCO3HAaHHEM BaXXHOCTM MOPAJIbHO-ITHUECKHUX
IIPUHLIAIIOB B AEATEIBLHOCTU YUEHOTO;

3) TpyZiOBO€E BOCIIUTAHUE:

YCTAaHOBKOM HAa AaKTUBHOE Y4YacTUE€ B pEUICHMM NPAKTHUYECKHUX 3aJad  MaTeMaTH4eCKOu
HaIpPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTU MAaTEMaTHYECKOro 0Opa30BaHMs Ha MPOTSHKEHUU BCEH JKU3HU IS
YCIIEIIHOM podecCHOHATBHON NESTETbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAaHHBIM BHIOOPOM
U TIOCTPOCHHEM HWHIAMBUAYAIBHONM TPAEKTOPUM OOpa30BaHUS U KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB M 00LIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTUYECKOe BOCITUTAHUE:

CHOCOOHOCTBIO K AMOIMOHAIBHOMY U 3CTETHYECKOMY BOCIPUATUIO MAaTEMaTHUECKUX 00BEKTOB, 33/1a4,
pEeLIeHUH, pacCyKIeHUHN, yMEHHUIO BUAETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTU HayYHOTO MO3HAHUS:

OpUEHTAIe B NI€ATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HbIX MPEJCTAaBJIEHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS UeJIOBEKa, MPUPOJBI M OOIIeCTBA, MOHUMAHUEM MAaTeMaTHYeCKON HayKH Kak
cdepbl YETOBEUECKON NeATEeIbHOCTH, 3TalloB €€ pa3BUTHUS U 3HAYUMOCTU JJIsI Pa3BUTHUS LMBUIM3ALUH,
OBJIAJICHUEM SI3BIKOM MAaTEMATUKM M MaTEeMAaTHYECKOM KyJbTypOll Kak CpeACTBOM IIO3HAHUSA MHDPa,
OBJIaJICHUEM NPOCTEUITMMH HaBBIKAMU HCCIIEIOBATENbCKON AESITEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, GOPMUPOBAHUE KYIbTYPbI 310POBbSI U SMOLMOHAIBHOTO OJIaronoayyus:

TOTOBHOCTBHIO MPUMEHATh MaTEMAaTUYECKUE 3HAHUSI B HHTEPECAaX CBOETO 3/10POBbs, BEECHUS 3J0POBOTO
o0pa3a »KU3HU (310pOBOE MHUTAaHUE, COATAHCUPOBAHHBINA PEXHUM 3aHATUH U OT/bIXA, peryisipHas (puznyeckas
AaKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKa peQIieKCHM, MPU3HAHUEM CBOEro MpaBa Ha OUIMOKY M TaKoro
K€ MpaBa APYroro 4ejaoBeKa;

7) PKOJIOTHYECKOE BOCTIUTAHUE:!

OpHEHTalMe Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUU JUIs peleHns 3a1a4 B 00JIaCTH COXPaHHOCTH
OKpYXKarollen cpebl, IIIaHUPOBAHUS MOCTYIIKOB U OLEHKU UX BO3MOXKHBIX TOCJIEICTBUN JUISI OKpYXKarolei
Cpezbl, 0CO3HaHUEM II00ATBHOTO XapaKTepa SKOJOTHUECKUX MPOoOIeM U MyTel uX pereHus;

8) amanTarus K U3MEHSIOLUMCS YCIOBUSIM COIIMAIbHOM U MIPUPOIHON Cpeabl:

FOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSX HEONPEAEHEHHOCTH, IIOBBIIIEHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4epe3 NPAaKTHYECKYI0 JEATCIBHOCTb, B TOM YHUCIIE YMEHHE YUUTBHCS y APYTHX JIOACH,
npruoOpeTaTh B COBMECTHOMN JEATEIHHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETECHIIMY U3 OIBITA APYTHX;



HEO0OXOUMOCTBIO B (POPMHPOBAHUHU HOBBIX 3HAHWH, B TOM 4YHCJIC (POPMYIHUPOBATH WJCH, TOHSITHUS,
TUNoTe3bl 00 00BEKTAX U SBICHUSIX, B TOM YHCIIC PAHEEe HEU3BECTHBIX, OCO3HABATH ACPHUIIUTHI COOCTBEHHBIX
3HAHUU U KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BHUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPUHUMATH CTPECCOBYID CHUTYAIHIO Kak
BBI30B, TPEOYIOIINIA KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBbIC PEUICHUS U JCUCTBHUS, (POPMYIUPOBATH H
OIICHUBATh PUCKU W MOCIEACTBUS, OPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3VJIbTATHI

[To3HaBaTenbHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS

ba3oBrie mornueckue aeiCcTBU:

. BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKKM MATEMATHYECKUX OOBEKTOB, TIOHSTHH,
OTHONIICHUN MEXIY TOHATUAMHU, (HOPMYIUPOBATH OMPEICICHUS MOHSATHI, YCTaHABIUBATH CYIIECTBEHHBIN
MPU3HAK KJIacCU(UKAIIMU, OCHOBAHHMS JJIs 00OOIICHHS U CPaBHEHUS, KPUTEPHUH IPOBOAMMOTO aHAJIN3a,;

. BOCIIPHHUMATh, (OPMYyITUpOBaTh W TNPEOOPa3OBBIBATH CYXKICHUS: YTBEPAHUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

. BBISBIISITH MATEMATHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IIPOTUBOpEYHS B (paKkTax, TaHHBIX,
HaOJIOACHUAX U YTBEPKACHUSAX, IpeiaraTh KpUTEPUH /7S BHISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUUii;

. JlenaTh BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHMBHBIX M WHAYKTHBHBIX
YMO3aKIIIOUEHHH, YMO3AKIIFOUEHHH 110 aHATIOTUU;

. pa30buparh J0Ka3aTeIbCTBA MaTEMaTHUUYECKUX YTBEP)KIEHUH (IpsMble W OT MPOTUBHOIO),

IPOBO/IUTh CaMOCTOSATENFHO HECIOKHBIE JJOKa3aTeJIbCTBA MaTeMaTHYECKHX (DaKTOB, BBICTpPaUBaTh
apryMEHTalUIO, IPUBOIUTH IPUMEPHI K KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,

. BBIOMpATh CIOCOO perreHus: ydyeOHOW 3ajaun (CpaBHUBATh HECKOJIBKO BAapUAHTOB PELICHUS,
BBIOMpPATh HANOOJIEE MOIXOAAIINHA ¢ YIETOM CAMOCTOATENBHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTeNnbCKIE ACHCTBHUS:

. UCTIOJIB30BaTh BOIPOCHI KaK HCCIENOBATENIbCKANH WHCTPYMEHT MO3HAaHUA, (OPMYIHPOBATH
BOIPOCHI, (pUKCHUpYIOIIHME MPOTUBOpEUnE, MPolIeMy, CaMOCTOATENbHO yCTaHABIUBATh UCKOMOE U JTaHHOE,
(GopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

. IPOBOJUTH 1O CaMOCTOSITEIbHO COCTABJICHHOMY IJIaHY HECIIOXKHBINA HSKCHEPUMEHT, HEOOJbIIoe
WCCIIE/IOBAaHUE M0 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXy COOO0H;

. CaMOCTOSITENIEHO (OPMYITUPOBATh OOOOIIEHHS W BBIBOJBI IO pe3yJbTaTaM MPOBENEHHOTO
HaOJIOIEHUs, HCCIEJOBAaHUS, OIIEHUBATh JIOCTOBEPHOCTh IOJYYEHHBIX pEe3yJbTaToB, BBIBOJOB H
0000111eHHI];

. IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IMpOIEcca, a TaKKe BBIIBUIAThH MPEAINOIOKEHHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBHUSIX.

Pabota ¢ uadopmarnueii:

. BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMHQOpPMAIMM, JaHHBIX, HEOOXOAMMBIX JUIS
pelleHus 3aa4H;

. BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh HH(POPMALIHIO PA3TMYHBIX
BUJIOB ¥ (pOPM IpECTaBICHHUS;

. BbIOUpaTh (opMy TpeICTaBiIeHUs HHPOPMALlMM W WJUIIOCTPUPOBATH peIllaeMble 3aJauu
cXeMaMH, AMarpaMMaMu, HHOHM rpadukoil 1 uX KOMOUHAIMSIMU;

. OLICHUBAaTh HAAE&KHOCTh HWHGOPMALMU IO KPUTEPHUSAM, NPEUIOKEHHBIM YYUTENIEM WU

c(hOpMYyIUPOBAHHBIM CAMOCTOSITETTHLHO.

KoMMyHUKaTHBHBIE YHUBEpCAIbHbBIE YUeOHbIe TEeHCTBUS:

. BOCTIPUHUMATH U (POPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U IETSIMU OOIIIEHUS,
ACHO, TOYHO, I'PaMOTHO BEBIpaAXaTb CBOIO TOYKY 3pCHUA B YCTHBIX H IMHMCBMCHHBIX TCKCTaxX, JdaBaTb
MOSICHEHHUSI 110 XO/1y PEIICHHs 3a/1a4l, KOMMEHTHPOBAThH MOyUYEHHBIH Pe3yabTaT;

. B XoAe¢ OOCYXIECHHS 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOH TEeMBbI, MPOOIEMBI,
pemaeMOI‘/'I 3aa4u, BbICKA3bIBaTb UJCH, HALICJIICHHBIC Ha NTOWCK PCHICHUSA, COIOCTABJIATE CBOU CYIKICHHUA C



CY)XKICHUSAMH IPYTHX YYaCTHHKOB JUaliora, OOHApY)KMBATh Pa3IMUUe U CXOJCTBO MO3MIHUI, B KOPPEKTHOMH
dbopme hopMyITUPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

. NpPEACTaBIATh PE3YNbTaThl PEHICHHUS 3aJadd, OJKCIIEPUMEHTAa, WCCIEeIOBaHMs, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUIEHUS € Y4Y€TOM 3aJad MPE3eHTAMH U OCOOEHHOCTEH
ayAUTOPHH;

. NOHMMATh W MCHOJIb30BaTh IMPEUMYILIECTBA KOMAaHAHONM M WHIUBUAYaJIbHOH pabOThl Hpu
peleHnH yuyeOHbIX MaTeMaTUYEeCKHUX 3a7iay;
. NPUHUMATD 1e]Ib COBMECTHOM JESTEIbHOCTH, TNIAHUPOBATh OPTaHU3AIMI0 COBMECTHON PabOTHI,

pacIpenesiaTh BUIbI pPadoT, TOTOBAPUBATHCS, 00CYKAATh MPOILECC U Pe3ysibTaT paboThl, 0000IIaTh MHEHHS
HECKOJILKHX JIFOJICH;

. y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (00CyxkacHHS, OOMEH MHEHHSIMH, MO3TOBBIC
HITYPMBI U JIPYTHE), BBIMOJIHATH CBOIO YacTh pPaOOThI M KOOPAMHHPOBATH CBOHM JACUCTBHS C APYTUMHU
YJiecHAaMH KOMAaH[bl, OICHMBATh Ka4eCTBO CBOCTO BKJIaJa B OOMUH MPOAYKT 1O KPUTEPHSIM,
c(hOPMYJIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUSI.

PerynaruBHbie yHUBEpcaIbHbIE yUeOHbIE IEHCTBUS

Camoopranusanus:

. CaMOCTOSITENIbHO COCTaBJISTh IUIAH, aJTOPUTM pElIeHus 3ajaud (WIM €ro 4acTb), BbIOHMpaTh
croco0 peuieHuss ¢ y4éToM HMEIOIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBaTh U
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, SMOLIMOHAIIBHBIN HHTEIIEKT:

. BJIAJIETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS Tpolecca W pe3yibTaTa pelieHus
MaTeMaTHYeCKON 3ajjauu;

. IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpU pEIIEHUH 3a7aud, BHOCUTH
KOPPEKTHBBl B JI€SITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB, HAMIEHHBIX OLIMOOK, BBISBIECHHBIX
TPYAHOCTEM;

. OLICHMBATh COOTBETCTBUE pE3yJbTaTa JAEATEIbHOCTU TIOCTAaBICHHOM ILEIW M YCIOBUSM,
OOBSACHATh MPUYMHBI JIOCTHXKEHUS WM HEIOCTH)KEHUS LEeNM, HaxOOuTh OLIMOKY, JaBaTh OICHKY
nproOPETEHHOMY OTIBITY.

INPEJMETHBIE PE3VYJIbTATEI

K xoniy o0y4yenus B 7 kj1acce 00y4yaromuiicst MOTYyYUT CISAYIONMINUE TPEAMETHBIE PE3YIbTaThI:

Pacno3naBaTh M3y4deHHBIE TeOMETpUYECKHe (UTYPBI, OIMpeneisTh HUX B3aUMHOE pACIOJIOKEHHE,
n300paxarbh reoMeTpudeckue (Urypbl, BBIIOIHATh YEPTEXKH IO YCIOBUIO 3afaud. M3mepsaTh nuHEiHbIE U
YIJIOBbIE BEJIMYMHBIL. PeraTh 3ajaui Ha BBIYMCICHUE AJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenate TpyOyio OLEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH MPEAMETOB B pealbHOW >KM3HH, pa3MepoB
MPUPOIHBIX 00BEKTOB. Pa3znuuaTh pa3mMepsl STUX 00BEKTOB MO MOPSIKY BETMUUHBL.

Ctpoutp 4epTekH K reOMETPUUECKHUM 3a/1a4aM.

[lonb3oBaTbcs MpPU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIOJIb30BaTh IPU3HAKA M CBOWCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PELICHUH 3a/1a4.

ITpoBOAMTH JTOTMYECKHUE PACCYXKIECHUS C UCIIOIB30BAHUEM I€OMETPHUUECKUX TEOPEM.

[Tonb30BaThcs NpU3HAKAMU PABEHCTBA MPSMOYTOJbHBIX TPEYroJbHUKOB, CBOWCTBOM MEIUAHBI,
MPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTOJIbHUKA, B PEIIEHUH T€OMETPUUECKUX 3aad.

OnpenensaTh MapasieIbHOCTh MPSIMBIX C IOMOIIBIO YIJIOB, KOTOpble OOpa3yeT ¢ HUMHU CEeKyIlas.
Onpenenars napajieIbHOCTh NPSIMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSIHUM OT TOYEK OJHOM MpsSIMOM 10
TOYEK APYroW MpsSIMOM.

Pemats 3amaun Ha kieT4aroit Oymare.

[IpoBOUTH BBIUMCICHUS W HAXOJHWTh YHUCIOBbIE M OYKBEHHBIC 3HAYEHHUS YTJIOB B T€OMETPHUUYCCKUX
3a/1ayax C MHCMOJb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB M MHOTOYTrOJIBHUKOB, CBOMCTB VTJIOB,
00pa30BaHHBIX MPU MEPECEUECHUN IBYX MapajljiesIbHbIX MPAMBIX CeKyllel. PemaTs npaktuueckue 3agaun Ha
HaXO0X/ICHUE YTJIOB.



Brnaners NoOHATHEM TIE€OMETPUUYECKOTO MECTa TOYEK. YMETh OIpPENeNsATh OUCCEKTpUCY yIriia Hu
CEpEIMHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUYECKHE MECTa TOUEK.

DopMyIUpPOBaTh OIPENEICHNUS OKPYKHOCTH U Kpyra, XOpJbl U IHaMeTpa OKPY>KHOCTH, II0JIb30BaThCS
MX CBOMCTBAaMH. Y METh MPUMEHSATh 3TH CBOMCTBA MPU PEIICHUU 3a/1a4.

Bnaners NOHATHEM ONUCAaHHOW OKOJIO TPEYrOJIbHMKA OKDPYKHOCTH, YMETb HAXOAWUTb €€ LEHTP.
[Tonp30BaTbes (akTaMHu O TOM, YTO OMCCEKTPHCHI YIIIOB TPEYroJbHHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O
TOM, YTO CEPEIUHHBIC NIEPIICHIUKYIIAPBI K CTOPOHAM TPEYTOJbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.

Bnagers moHsATHEeM KacaTenbHOW K OKPY)KHOCTH, I0Jb30BaTbCSl TEOPEMON O NEPIEHIUKYJISIPHOCTU
KacaTeJbHOM U paguyca, IPOBEAEHHOTO K TOUKE KaCaHUsl.

[Tonb30BaTbcs NPOCTEMIIMMU TE€OMETPUUYECKUMHM HEpPaBEHCTBAMM, IIOHMMATh HUX IPAKTHUECKUN
CMBICIIL.

[TpoBOAMTH OCHOBHBIE T€OMETPUUECKHE TIOCTPOEHUS C TOMOLIBIO HUPKYJIS U JIMHEHKU.

K koHuy o0ydenus B 8 kjacce o0yyaromuiics MoIyduT caelyrolue NpeIMeTHbIE Pe3yIbTaThl:

PacriozHaBaTh OCHOBHBIE BHJIbl YETHIPEXYTOJbHUKOB, UX AJIEMEHTHI, MOJIb30BAThCSl UX CBOWCTBAMU
IIPY PELICHNUU T€OMETPUUYECKUX 3aa4.

[TprMeHsITh CBOMCTBA TOUYKHU IIEPECEUEHUsI MEIUaH TPEYroJbHUKA (LIEHTPa Macc) B PELLICHUU 3ajay.

Bnaners noHsATHMEM CpeJHEH JIMHUM TPEYrOjdbHUKA W TpalelMH, IPUMEHATh MX CBOMCTBA IIpU
pemieHun reomerpudeckux 3anad. llomp3oBaTecs Teopemon dameca M TEOpEMOM O MPONOPLMOHAIBHBIX
OTpe3Kax, IPUMEHSATh UX Ul PEIICHUS IPAKTUYECKUX 3a1ad.

[TprMeHsTh pU3HAKU 10100MS TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKUX 3aa4.

ITonws3oBatbest Teopemoii [ludaropa i perieHns reoMeTpuYeckux U npakTuueckux 3agad. CTpouTh
MaTeMaTUYeCKyl0 MOJENIb B IMPaKTUYECKUX 3a/JadaX, CaMOCTOSATENbHO JIeNaTh YepTEX M HaXOAUTh
COOTBETCTBYIOILNE JJINHBI.

Bnagers moHATUSIMU CHHYCa, KOCHHYCA U TaHT€HCAa OCTPOro yrja MpsSMOYroJbHOTO TPEYroJbHUKA.
[Tosp30BaThCs ITUMH MOHATHAMMU JUUIS PELICHMSI IPAKTUYECKUX 3a]1a4.

BoruncnsaTte (pa3iauyHbIME crioco0aMM) IUIOIIAAb TPEYTOJIbHUKA M IUIOIIAM MHOTOYTOJBHBIX (QUIYp
(TOJIB3YSICh, T7Ie HEOOXOIUMO, KaJIbKYJIATOpOM). [IpMMEHATh MoTydYeHHbIE YMEHHSI B TPAKTUYECKHX 3a/1a4ax.

Bragetrs NOHATHAMYU BIMCAHHOTO U LEHTPAJIBHOTO YIJIa, HCIOJB30BAaTh TEOPEMBI O BIIMCAHHBIX YIJlax,
yIi1ax MeXJy XopJamH (CeKyIIMMH) U yriie MEeXIy KacaTelbHON W XOpA0i MpH pelIeHud reoMeTpHUeCKUX
3anad. [lonb3oBaTbest TeopeMaMu O MPOU3BEACHUN OTPE3KOB XOpA, O MPOU3BEIACHUM OTPE3KOB CEKYLIUX, O
KBaJlpaTe KacaTeabHOU

Brnagerp moOHSATMEM  ONHMCAHHOTO  YETHIPEXYTOJbHUKA, MPUMEHATH CBOMCTBA  ONKHCAHHOTO
YETBIPEXYTOJIBHUKA NIPU PELICHUH 3a/1a4.

Brnagers monatusamu npeoOpa3oBaHMsl MOJ00HS, COOTBETCTBEHHBIX 3JIEMEHTOB IMOAOOHBIX (QUTYD.
[Tonp3oBaTbest CBOMCTBAMM MOJIO0MS MPOU3BOJIBHBIX (UTYp, YMETh BBIUUCIATH JJIMHBI U HAXOIUTh YIJIbI Y
no100HbIX Quryp. [IpumeHsTH cBOMCTBa MOJ00MA B MPAKTHUECKUX 3aJadyax. YMETb NPUBOJUTH MPUMEPHI
HOJOOHBIX (PUTYp B OKpPY’KAIOIIEM MHpE.

[IpyuMeHsTh MONydYeHHblEe 3HAHHWS HAa MpPaKTUKE — CTPOUTh MaTeMaTHYecKhe MOJEIH Ul 3adad
peabHOM KU3HU U MPOBOAMTH COOTBETCTBYIOIIUE BHIYUCICHHUS C TIPUMEHEHHEM MOJJ00Hs U TPUTOHOMETPUHN
(TOMB3YACH, T/I€ HEOOXOIUMO, KaTbKYISITOPOM).

K koH1y o6yuenus B 9 kjacce o0y4yaromuics MoJIyduT caelyrolue NpeIMeTHbIE Pe3yabTaThl:

3HaTh TPUTOHOMETpHUUYECKHE (DYHKIIUU OCTPHIX YTJIOB, HAXOIUTH C UX MOMOIIBIO PA3TUYHbIE 3JIEMEHTHI
PSAMOYTOJIBHOTO TPEYroJibHUKA («pEeIIeHne MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). Iloabp3oBaTees hopmynamu
NPUBEICHNS M OCHOBHBIM TPUTOHOMETPHUYECKHM TOKIECTBOM JMJIi HAaXOXKJIEHUS COOTHOIICHUH MEXIy
TPUTOHOMETPUYECKUMH BETMYUHAMHU.

Hcnonp30BaTh TEOpEMbl CHHYCOB U KOCHMHYCOB I HAXOXACHUS pPa3IUYHBIX DJIEMEHTOB
TPEYroJibHUKA («pEIIeHUE TPEYTOJIbHUKOBY), IPUMEHATh UX MPH PEIICHUH T€OMETPUUECKUX 3aj1ay.

[Tonb30BaTbcs BEKTOpaMH, MOHMMATh WX N€OMETPUYECKHM U (DU3MUECKUN CMBICI, MPUMEHSITh UX B
pELICHUH TeOMETPHUECKUX U (U3NYecKux 3aaad. [IpuMeHsATh cKalsipHOE NPOU3BEAECHUE BEKTOPOB IS
HaXOXJICHUS JUIVH U YIJIOB.

ITonb30BaThCcs METOIOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €r0 B PEIIEHUU T'€OMETPUYECKUX U
IIPAKTUYECKUX 3a7ad.



Brnaners MOHATHAMM NPaBUIBHOIO MHOTOYIOJIbHHUKA, JNJIUHBI OKPYKHOCTH, UIMHBI IYTH OKPYKHOCTHU
Y paJiMaHHOW MEpBI YIUIa, YMETh BBIYUCIIATH IUIOLAAb KPyra U ero yacteil. IIpuMeHsaTs nosry4eHHble yMEHUs
B [IPAaKTHUYECKHUX 3a7a4ax.

Haxomute ocu (MM LEHTPBI) CUMMETPHH (UTYp, IPUMEHSATh IBM)KEHUS MJIOCKOCTH B MPOCTEHUIIMX
ciIyyasx.

IIpuMeHATh MOJy4YEHHBIE 3HAHHUS HA INPAKTUKE — CTPOUTH MAaTEeMaTH4YECKHME MOJAEIN Ul 3a1ad
peasbHOM KM3HM M IPOBOJUTH COOTBETCTBYIOLIME BBIYUCICHUS C MPUMEHEHMEM HOJI00US W

TPUTOHOMETPUUECKUX (PYHKIHH (MOJIB3YACH, TJ€ HEOOXOAUMO, KATbKYISITOPOM).

TEMATHYECKOE IINTAHUPOBAHHUE

Ne m/m Paznen Kou-Bo vacos [IpakTrueckas
yacTh (KP)
7 kiaacc. I'eomerpus
1. HavanpHble reOMETpUYECKUE CBEACHUS 12 1
2. TpeyronbHUKU 17
3. [TapannenpHble MpsiMble 13
4, CoOTHOIIEHHS MEX1Yy CTOPOHAMU U YTIIaMU TPEYroJIbHUKA 18
5. HrtoroBoe moBTOpEeHME 8 1
Hroro 68 6
8 kiacc. I'eomerpus
1. YeThIpEXYroIbHUKA 14 1
2. ITromans 14 1
3. [TomoGHBIE TPEYTONBHUKA 19 2
4. OKpy>KHOCTb 17 1
S. [ToBTOpenue. Perenue 3anau 4 1
Hroro 68
9 knacc. I'eomerpus
1. BexTops! 8
2. Merona koopauHaT 10 1
3. COOTHOIIIEHHUS MEXIYy CTOPOHAMH U YTIIaMu 1
TpeyroibHuKa. CKaIsipHOE MTPOU3BEICHUE BEKTOPOB. 11
4, [TpaBuIIbHBIE MHOTOYTOJIBHUKH. [|JTMHA OKPYKHOCTH H 1
TJI0MIAh KpyTa. 12
5. JBrxeHus 8 1
6. HauanpHbie cBeIeHUS U3 CTEPEOMETPHUH. 5




7. 006 akcuomax MJIaHUMETPUH. 5
8. [ToBTOpenwue. Pemenwne 3amay. 12 1
Hroro 68

OueHka MIaHNUPYeMBbIX pPe3yJIbTATOB

Cucrema OLIEHKH JOCTHKEHUS IUIAHUPYEMBIX pPe3yJbTaTOB OCBOEHHS OCHOBHOH 00pa3oBaTeibHOM
OpOTrpaMMbl  OCHOBHOTO OOIIEr0 OOpa3oBaHMs MPEANOAracT KOMHIEKCHblI HO0X00 K OUeHKe
pe3yibmamog 00pa30BaHUs, MO3BOJIAIOMINNA BECTU OICHKY JOCTHXKEHUS 00ydYaroIMMHUCS BCeX TPEX TpyIIII
pe3yabTaTOB 0OPA30BAHUS: TUYHOCHIHBIX, MEMANPEOMENHBIX I HPEOMENHBIX .

CucreMa OLIGHKH MPEAYyCMaTPUBAET YPOGHEBbLI NOOXO00 K COACPNKAHUIO OLEHKH U WHCTPYMEHTAPHUIO
JUIsL OLICHKM JIOCTMO)KEHHUS IUIAHHPYEMBIX pPE3yJbTaTOB, a TAKXKE K IPEACTABICHUI0 U HMHTEpHpETaluu
pe3yJIbTaTOB U3MEPEHU.

OpHUM U3 TIPOSIBJICHUN YPOBHEBOTO IOAXOJA SIBISIETCS OLIEHKA WHAWBUIYAIBHBIX 00pa30BaTeNIbHBIX
JOCTHMKEHUII Ha OCHOBE «METOJa CIIOXKEHHUS», MPU KOTOPOM (UKCHUPYETCS TOCTHIXKEHUE YpPOBHS,
HEOOXOUMOTO JUISl YCHEITHOTO IMPOJODKEHUS 00pa30BaHUS M PEATbHO JOCTHTAaeMOTO OOJIBIIMHCTBOM
yyaluxcs, U ero MpeBbIIICHUE, YTO MO3BOJSET BHICTPAUBATh WHAMBUIYyalbHbIE TPACKTOPUM IBMXKEHUS C
y4€TOM 30HBI ONIDKalIIero pasBUTHSA, (OPMHUPOBATH TOJOKHUTEIBHYIO Y4YeOHYIO W COLHMAIBHYIO

MOTHBAIIUIO.
YPpoBHU NOATOTOBKH YYAIIMXCHA U KPUTEPHUHU YCHEITHOCTH 00yUeHUsl 10 MaTeMaTHKe
YpoBHHU Ouenka Teopus IIpakTHuka
1 Pacnio3naBath 0OBEKT, VYMeThb BBHIIOIHATE 3aJaHUS
Y3naBanue HAXOJHUTh HY)KHYIO (op- | Mo oOpasily, Ha HETo-
Anroput™Muueckas «3I» MYy, PU3HAK, CBOM- CPEACTBEHHOE MPUMEHEHUE

NEeITeNbHOCTD C TIOJ-
CKa3Kou

CTBO U T.nH.

¢dbopmyI1, mpaBUiI, UHCT-
PYKLMH U T.A.

2 3HaTh GOpMYITHUPOBKU YMmetsb paboTtaTh ¢ yued-
Bocnpoussenenue BCEX MOHATUM, UX CBOM- | HOW U CIIPABOYHOU JIUTEpa-
AnropurMuueckas «4» CTBa, IPU3HAKHU, Pop- TYpO#1, BBIIOJIHATD

IeITENBLHOCTE 0€3 MoI-
CKa3Ku

MYJIBI.
YMeTh BOCIIpOM3BECTH
JI0Ka3aTeIbCTBa, BbI-
BOJIbI, YCTaHABJINBATh
B3alMOCBS3b, BHIOMPATh
HYKHO€ ]IS BBITTOJIHE-
HUSl JAHHOTO 3aJIaHusl

3aJlaHusl, TpeOyIolIe He-
CJIO’KHBIX MPpeoOpazoBaHUN
C IPUMCHCHHUEM U3Y-
4aeMoro MaTepuala

3
IHonumanmue
[esTenpHOCTH NPH OT-
CYTCTBUU SIBHO
BBIPAXEHHOIO aJIro-
puT™Ma

«5»

JlemaTp Jmoruyeckue 3a-
KJIFOYEHUSI, COCTABIIATh
aJITOPUTM, MOJIEIh He-

CJIIOKHBIX CUTyalui

YMeTh NpUMEHATH MOJTY-
YEHHbIC 3HAHUS B pa3iny-
HBIX CUTyalusx. BbloJi-
HATb 3aJaHUs] KOMOUHUPO-
BAaHHOTO XapakTepa,
COJIEPIKALINX HECKOJIBKO
TTOHSITHH.

4 B coBepieHCTBE 3HATE | YMeTh IPUMEHSTH 3HAHUS
OBaageHue W3Y4YEHHBIN MaTepual, B J1I000 HECTaHIapTHOM
YMCTBEHHOI CBOOOJTHO OPUEHTHUPO- cutyanuu. Camocrosi-
CaMOCTOATEIbHOCTHIO «5» BaThCs B HeM. UmeTh TeJIbHO BBINOJIHATH TBOP-
TBopueckas 3HAHUSA U3 JONOJHUTENb- | UECKUE UCCIIEOBATEIbCKUE
UCCIIEI0BATEIbCKAs HBIX UCTOYHMKOB. Bia- | 3aganus. BelnoJIHATH




JIeITENLHOCTh JIeTh ONEpALUSIMU (YHKIIUM KOHCYJIBTAHTA.
JIOTUYECKOr0 MBIIIIJIE-
Hus. CocTaBJsAITh MO-
JIeJIb JIFDOOM CUTYaITUH.

Kpurepun 1 HOpMbI OLICHKH 3HAHUH YYAIIUXCH 10 MATEMaTHKe.
OueHKa NHCbMEHHBIX KOHTPOJIbHBIX Pa00T yYaluXxcs.
OTMeTKa «5» CTABUTCS B CJIEAYIOUIUX CIyYasX:

- paboTa BBIMOIHEHA TOTHOCTHIO.

- B JIOTUYECKUX PACCYKIECHUSIX U 000OCHOBAHUSIX HET MPOOEIOB U OINOOK;

- B PEILICHUH HET MaTeMaTHYECKUX OUTMOOK (BO3MOXKHA OJJTHA HETOYHOCTb, OIMCKA, HE SBIISIOIIASCS
CJIEZICTBUEM HE3HAHUsSI WM HETIOHUMaHUs y4eOHOTO MaTepuaa);

OTMeTKa «4» CTaBUTCS, €CJIM:

- paboTa BBIMOJHEHA TTOTHOCTHIO0, HO 000CHOBAHUS IIar0B PEIICHUs HEAOCTATOUYHBI (€CIN YMEHHS
000CHOBBIBATh PACCYXICHUS HE SIBISUTUCH CTIEIUATIBHBIM O0BEKTOM MTPOBEPKH);

- IOTIyIIIeHa OJTHA OIIMOKA WM JABAa-TPU HEI0YEeTa B BHIKIIAIKAX, YePTeKaxX WM rpadukax (€ciu 3TH BHIBI
paboThI HE SIBJISUIUCH CIIELUAIBLHBIM 0OBEKTOM IIPOBEPKN);

OT1MeTKAa «3» CTAaBUTCH, €CJIN:

- IoTy1eHb! 0oJiee 0OAHOM omMOKM WK OoJiee IByX- TpeX HEJ0YETOB B BBIKJIAAKAX, USPTEKaX WIH
rpaduka, HO ydamuiics BuageeT 003aTeTbHbIMA YMEHUSIMU TI0 IPOBEPSIEMO TEME.

OTMeTKA «2» CTAaBUTCH, €CJIN:

- IOTIYIIIEHBI CYIIECTBEHHBIEC OIIMOKH, IIOKA3aBIINE, YTO YUAILIHICS HE BaeeT 00s3aTeIbHBIMU 3HAHUAMHU
IO TaHHOM TEME B IIOJIHON MEDE;

- paboTa mokasaJa MoJHOE OTCYTCTBHE Y YYAIIETOCs 00s3aTeNbHBIX 3HAHUN, YMEHUH 110 TPOBEPSIEMOi
TeMe WM 3HaYUTEIbHAs YacTh paOOThI BHITIOJHEHA HE CAMOCTOSTEIBHO.

Oo6mas kiaaccupuranus omudoK.

[Ipu oueHke 3HaHUI, yMEHHI U HABBIKOB 00YYAOIIMXCSl CIEAYET YUUTHIBATh BCE OMIUOKHU (TpyOble U
HErpyoObi€) U HEAOUYETHI.

I'pyObiMu cHuTAIOTCS OIIUOKM:

-HE3HaHUE OIpeIeTICHUsI OCHOBHBIX MOHATUH, 3aKOHOB, IIPABUJI, OCHOBHBIX MOJIOKEHUH TEOPUH, HE3HAHUE
dbopmyI, OOIIETTPUHITHIX CHUMBOJIOB 0003HAUYCHUH BEIMYHH, EAMHNLl UX U3MEPEHHUS;

-HE3HAHWE HAUMEHOBAaHUH €IMHUL] U3MEPEHUS;

-HEYMEHHE BbIIEIUTh B OTBETE I1aBHOE;

- HEyMEHHUE NPUMEHSATh 3HAHUS, aJITOPUTMBI JIJIsl pEIICHUs 3aa4;

- HEyMEHHE JIeJIaTh BHIBOABI M 000OIICHNS;

-HEYMEHHE YUTATh U CTPOUTH TpaduKu;

- HEyMEHHE TI0JIb30BaThCs MEPBOUCTOYHUKAMH, Y4EOHUKOM U CIIPABOYHUKAMU;

- JIOTM4ECKHE OUIMOKH.

K Herpy0biM omu0kam ciieyeT OTHECTH:

- HETOYHOCTb ()OPMYJIMPOBOK, OIpPEACIICHUH, TOHATUI, TEOPHii, BBI3BAHHAS HEMIOJHOTON OXBaTa
OCHOBHBIX IIPU3HAKOB ONPEENIIEMOr0 MOHATHUS WM 3aMEHOM OJTHOTO - IBYX U3 3THUX IIPU3HAKOB
BTOPOCTENIEHHBIMU;

- HEepAIMOHAJIBHBIN METO/I PEIIeHUs 3a/1a41 MM HEOCTATOYHO NPOyMaHHbIH IJI1aH OTBETa (HapylIeHne
JIOTMKH, TIOIMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETIEHHBIMH);

- HepaIMOHAJIbHBIE METO/IbI PA0OTHI CO CIIPABOYHOM U APYTOi TUTEPATYPOIA;

-HEyMEHHE pellaTh 3aJaull, BbIIOJIHATb 33a/laHKs B O0ILEM BHJIE.

Henoueramu sBisarorcs:

- HEOpEIKHOE BBINIOJIHEHUE 3alIUCel, YepTekKeil, cxeM, rpaduKoB.

OueHka yCTHBIX OTBETOB 00y4alOIIMXCH M0 MATeMATHKe
OTBET OIICHUBAETCA OTMETKOM «5», €CIIN YUYCHHK:

-[I0JIHO PACKPBLI CO/IEpKaHNe MaTepralia B 00beMe, MPeIyCMOTPEHHOM IIPOrpaMMOii i yUeOHUKOM;
-M3JI0KWJI MaTepuay TPaMOTHBIM SI3bIKOM, TOYHO HCIIOJIBb3YS MAaTeMaTHYECKyI0 TEPMHUHOJIOTHIO U
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CHUMBOIJIMKY, B OHpGI[CJ'ICHHOfI JIOTHYSCKOM IMOCJICA0BATCIbHOCTH,

-IIpaBUJIbHO BBIITOJHUII pPUCYHKH, YEPTCIKU, COITYTCTBYIOIINEC OTBCTY,

-II0Ka3ajl YMCHHE HIUIIOCTPUPOBAThL TCOPUIO KOHKPETHBIMHU IIpUMEpaMH, IPUMCHATH €€ B HOBOH
CUTyalllU IIPH BBIIIOJHCHUHU IMPAKTHUYCCKOI'O 3a1aHUA;

-IIPOAEMOHCTPUPOBATI 3BHAHUEC TCOPHUU PAaHEC N3YUCHHBIX COIIYTCTBYIOIIHUX TEM,

-0TBC€YaJl CaMOCTOATCIIbHO, 0e3 HaBOAAIIUX BOIIPOCOB YUYHTCIIA,

-BO3MOXHBI O4HA — IB€ HETOYHOCTH IIPpHU OCBCIICHHH BTOPOCTCIICHHBIX BOIIPOCOB MJIM B BBIKJIAAKax,
KOTOPBIC YUCHHUK JICTKO UCHIPAaBUJI ITOCJIC 3aMCUAHUA YUUTCIIA.

OTBeT OLICHUBACTCA OTMETKOM «4», €CJIK YAOBJICTBOPSACT B OCHOBHOM Tpe6OBaHI/I$IM Ha OLCHKY «5 »,

HO IIpXU 5TOM UMCCT OJUH N3 HCAOCTATKOB!

-B M3JIOKCHHUM JIOMYIICHBI HEOONbINNE MPOOENbl, HEe HCKA3UBIIEE MAaTEMaTHYECKOE COJICpIKaHUe
OTBETa;

-JIONYIIEHbl OJMH — JBa HEJI0YeTa MPHU OCBEIIEHWU OCHOBHOI'O COJICPXAHUS OTBETA, UCIPABJICHHBIC
MoCIie 3aMeYaHus YUUTes;

-IOTMYIICHBI OMMOKa WK OoJiee IBYX HEIOYETOB IPH OCBEIICHUH BTOPOCTEIICHHBIX BOIPOCOB HIIM B
BBIKJIQJIKaX, JIETKO UCIIPABJICHHBIE MTOCIIE 3aMEYaHUs YUUTETIS.

OtMmeTKa «3» CTaBUTCS B CICAYIONINX CIIyJasx:

-HEMOJTHO PAaCKPBITO COJIEpXKaHWE MaTepuayia (CoAepKaHWEe H3JI0KEHO (parMeHTapHO, HEe BCerja
MOCINIeI0BAaTENbHO), HO IMIOKa3aHO o0Illee IOHMMaHHEe BOMNpPOCa W MPOJEMOHCTPUPOBAHBI YMEHHS,
JIOCTAaTOYHBIE JIJIsl YCBOEHUS MPOrpaMMHOI0 MaTtepuaia (onpenenensl «peboBaHUSIMU K MaTEeMAaTUYECKOU
MOJATOTOBKE 00YYaOIIMXCs» B HACTOALICH MporpaMme Mo MaTeMaTuKe);

-UMEJIUCh 3aTPYJHEHMs] WM JOIMYILEHbl OUIMOKH B ONpEAEIEHUU MATEeMATUYECKON TEpMHUHOJIOTHUH,
YEepTEekKax, BBIKIAJAKAX, UCIPABICHHbBIE NIOCIIE HECKOJIBKUX HABOJALIMX BOIPOCOB YUUTENS;

-Y4EHHUK HE CIPABUJICS C IPUMEHEHUEM TEOPUU B HOBOM CUTYyallU IPU BBINOJIHEHUU MPAKTUYECKOTO
3a/1aHusl, HO BBITIOJHIII 33JJaHus 0053aTeIbHOT0 YPOBHS CII0)KHOCTH 110 JAHHOHM TeMe;

-IIpU IOCTAaTOYHOM 3HAHUU TEOPETHUECKOIr0 MaTepraia BbIsBJI€Ha HEJIOCTATOUYHAs C(hOPMHUPOBAHHOCTh
OCHOBHBIX YMEHUH U HaBBIKOB.

OtMeTKa «2» CTaBUTCS B CIEAYIOIIUX CIIydasx:

-HE PacKpbITO OCHOBHOE COZIepaHue yueOHOro Marepuaa;

-00HapyKEHO HEe3HaHUE YYEHUKOM O0JblLIeH niin Hanbosiee BaKHON 4acTH yueOHOro MarepHaa,

-JIOMYIIEHb! OIKUOKU B ONPEAEICHUHN NOHATUHN, IPU UCIIOIb30BAaHUM MaTeMaTHYECKOW TEPMUHOJIOTHUH,
B PHCYHKaX, 4epTekax MWiIM rpadukax, B BBIKJIAJKaX, KOTOpble HE HCHPAaBJIEHbI IOCJIE HECKOJIbKUX
HABOJSAIIUX BOIIPOCOB YUUTEIIS.

KonTposbHo-usmepurebHbie MaTepuajbl. TecTbl

Bce Bonpock! B TecTax pasziefieHbl Ha TPH YPOBHS CIOXKHOCTH. 3a7aHus yacTu A — 6a30BOT0 ypOBHS,
gactu B — IIOBBIIIIECHHOI'O, YaCTH C — BBICOKOTO YpOBHA. HpI/I OLCHUBAHHU PECIYJIILTATOB TCCTUPOBAHHA 3TO
ciefyeT yuuThiBaTh. Kaxkoe BepHO BBIIOJHEHHOE 33/1aHue YPOBHS A olleHuBaeTcs B 1 6ai, ypoBHs B — B
2 6amna, ypoBHa C — B 3 Oamta. Mcnonb3yercss rubkasi cuctemMa OILIEHUBAHMS PE3yJIbTaTOB, MPU KOTOPOM
YYEHHK MMEET MPaBo Ha OIIUOKY:

80-100% oT MHHMMAJTLHOM CYMMBI OAJIIIOB — OIIEHKA «5)»
60-80% OT MUHUMAJIBHON CYMMBI OAJIJTIOB — OIIEHKA «4»
40-60% oT MUHUMATBHOH CYMMBI OaJJTOB — OIICHKA «3»

0-40% oT MMHUMAaJBHOM CYyMMBI OAJUIOB — OLIEHKA «2».
pa3BUTHUHU.

Onenka NMCbMEHHOI padoThI Ha pellIeHue 3a/1a4

Ouenka «5» cTaBUTCSA B TOM Cllydae, KOI/Ia 3ajlaya pelieHa MpaBUibHO: X0 PEIICHMS 3a/1a4l BEPEH,
BCE JICHCTBUA U MpeoOpa30BaHUs BBHITIOJIHEHBI BEPHO M PAllMOHATIBHO; B 33/1a4e, PEeLIaeMOi ¢ BOIPOCAMH HUIIH
MOSICHEHUSIMU K JIEHCTBUSM, aHbl TOYHBIE U MPaBUIIbHBIE (DOPMYIUPOBKY; B 3a/1a4e, peliaeMoi ¢ TOMOIIbIO
ypaBHEHHs, JaHBl HEOOXOAWMBIE IOSICHEHUS; 3alMCH NPAaBUIbHBI, PACIOIOKEHBI MOCIEA0BATENIbHO, TaH
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BEPHBIN U UCUEPIIBIBAIOLINI OTBET HAa BOMIPOCHI 33/1a4H; C/iejaHa MPOBEepKa PEIICHUS.

OuneHka «4» CTaBUTCS B TOM CIIy4ae, €CJIM MPHU MPABHILHOM XOJE PEIICHUs 3aqadd JomyiieHa |
HerpyOas omuOka uiny 2-3 Hejouera.

Ounenka «3» CTaBUTCS B TOM Cllydae, €CIM XOJ PEUICHHs MpPaBUJICH, HO JOMYILIEHB: a) 1 rpydas
ommOka u He Oojyiee 1 HerpyOoii; 0) 1 rpyOas ommbka u He O6ojee 2 Heo0UeTOB; B) 3-4 HEerpyObie OMIMOKH
IpU OTCYTCTBUU HEIOYETOB; TI') JOMYyHIEHO He Oosiee 2 HerpyObIx ommOOK W 3 HemoueTos; 1) Oosee 3
HEJI0YETOB IIPU OTCYTCTBUU OIIMOOK.

OueHka «2» cTaBUTCS B TOM Cily4ae, KOTJa YUCIIO OMUOOK MPEBOCXOAUT HOPMY, IPH KOTOPOW MOKET
OBbITh BBHICTABJICHA IIOJIOKHUTEIbHAS OLICHKA.

OIIeHKa KOMﬁHHHpOBaHHBIX NMHCBbMCHHDBIX p360T mo MaTeMaTuKe

[lucemennas paboTa IOreOMETPUH, MOJJICKAINAS OICHUBAHHWIO, MOXKET COCTOATh M3 3a1ad |
TEOPETHYECKUX BONPOCOB. B TakoMm ciyuae mpemnopaBaTelb CHayala JaeT IPEIBApUTEIbHYIO OLEHKY
Ka)XJJ0M 9acTu paboThI, a 3aTeM OOIIYI0, PYKOBOJCTBYSCH CIEAYIOIINM: a) €CIIM 00€ 4acTH paboThl OLIEHEHBI
OJIMHAKOBO, TO 3Ta OIEHKA JIOJDKHA OBITH OOMmIeH A Bcell paboThI IETMKOM; 0) €CiiM ONEHKH 4YacTel
passsarcst Ha 1 Gayut, To 3a paboOTy B IEJIOM, KaK IPaBHIIO0, CTABUTCS O, OICHUBAIOIINI OCHOBHYIO 4acTh
paloThI; B) ecin OJHA 4acTb pabOThI OLiEHEHA OamuioM «5», a apyras — «3», TO IpenojaBaTeilb MOXKET
OLICHHUTH TAKyI0 PadOTy B LIEIOM 0ayioM «4» MPH yCIOBUH, YTO OLIEHKA «5)» ITOCTaBJIeHA 32 OCHOBHYIO 4acCTh

paboThI; T') eciu OfHA YacTh PaObOTHI OlleHEHA 0aIoM «S5» WK «4», a ipyras — oaiom «2» win «1»,
TO MPEIoiaBaTeb MOXKET OLIEHUTH BCIO paboTy 6amioM «3» Mpu yCIIOBUH, YTO BBICIIAS OLIEHKA MOCTaBJIeHA
3a OCHOBHYIO 4acTbh paOOTBHI.

Ilpumeuanue. OCHOBHOIN CUMTAeTCSl Ta 4acTh pabOThHI, KOTOpasl BKIIOYAET OONBIIUN MO 00BEMY WU
HauOoJIee BaYKHBIN 110 3HAUEHUIO MaTEpUaJ 10 U3y4aeMbIM TEMaM IIPOTrPAMMBI.

Onenka TeKymmx NUCbMEHHbIX padoT

[Ipu o1ieHKe TOBCEIHEBHBIX 00YYaIONMIUX padOT MO MaTeMaTUKE YUYUTEIh PYKOBOJICTBYETCS
YKa3aHHBIMH HOPMaMH OII€HOK, HO YYUTHIBAET CTETIEHb CAMOCTOSITEIbHOCTH BBITIOTHEHUS paboT
y4alIuMHUCS.

Ob6yyaiowue MICbMEHHbIE pabombi, BHIIOJTHEHHbIE YUAIIUMUCS BIIOJIHE CAMOCTOSTENBHO C
NPUMEHEHHUEM PaHee U3YUYEHHBIX U XOPOIIO 3aKPEIUICHHbIX 3HaHUMN, OLIEHUBAIOTCS TaK e, KaK U
KOHTPOJIbHBIE PabOThHI.

Oéytta}ou;ue IIMCBMCHHBIC p050mbl, BBITTIOJTHEHHBIC BIIOJIHE CaMOCTOATCIBbHO, HA TOJIBKO YTO
HN3YUYCHHBIC U HEAOCTATOYHO 3aKPCIUICHHBIC ITpaBUJia, MOT'YT ONCHUBATHCA MCHCE CTPOTO.

Iucvmennole pa60mbz, BBIITOJTHCHHBIC B KJIACCE C IPCABAPHUTCIIbHBIM pa360p0M HX IO pPYKOBOJACTBOM
YUUTCIIA, ONCHUBAIOTCS Ooiee CTpOro.

ﬂomaumue NUCbMEHHbLIE pCl6OI’I’lbl OLICHUBAIOTCA TaK K€, KaK KJlaCCHasd pa60Ta 06yqafomero
XapakTepa.

IleproaMYHOCTH ¥ CPOKH NPOBEPKH TeTpaaei

7-8 Kiace 9 kiacc

1 pa3 B HEJACIIO JOMAIIHUE WJIN KJIIACCHBIC I10 1 pa3 B 2 HEACIN, AOMAIITHNUE NUJIN KJIAaCCHBIC I10
YCMOTPCHHUIO YUYUTCIIA YCMOTPCHHUIO YUUTCIIA
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Ipunoxenune
OO0pa3ubl KOHTPOJIBLHBIX PA0OT MO reOMeTPHUH /JIsl yJammxcs 7-9 KiiaccoB

3amaun KaKAoW KOHTPOJBHOM paloTHI MpejacTaBieHbl B 4 BapuaHTax, 3alaHUil B KaXKIoW pabore
M30BITOYHO, YTOOBI 0OJI€e IMOJIHO MPEACTABUTh CIEKTP 3aJad MO TeMe. YUHTEIb MOXET y4YUTHIBATh
WHMBHyAIbHBIC BO3MOXHOCTH KaXIOro y4yeHuka. «COOpHUK 3allaHUil JIJIsl TEMAaTHYeCKOTO KOHTPOJIS U
HUTOTOBOTO KOHTpOJIs 3HaHUH. ['eomerpust. 7 kiace. 8 kiacc. 9 xkinace» - M:.; MJIEKCA. — 2019.

Tkiaace

Konrtpoasnas Nel

KonTtpouabnas pabora Ne2
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8ki1acc

14



KOHTPOJIbHAA
PABOTA

9kiace
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