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AHHOTANUA

Pabouas mporpamma mo reoMerpuu is 9 Kiacca COCTaBJI€HAa B COOTBETCTBHH C
HOPMAaTUBHO-IIPAaBOBBIMU JOKYMEHTaMH, 0OECIIEUNBAIOLIUMU €€ pealln3aliio.

OBnageHre yJauuMucsS CUCTEMOM I€OMETPUYECKUX 3HAaHUM M yMEHUH HEoOXOIuMO B
MTOBCETHEBHOM JKU3HH, VI U3YYCHHUS CMEXHBIX AUCIUILIUH U TIPOI0JDKEHUS 00pa30BaHMUsL.

B kypce ycia0BHO MOKHO BBIICINTH CIECAYIOLIME COAEpkKaTeNbHble JIMHUK: «HarysaHas
reomerpusi», «l'eomerpuueckue ¢urypb», «/M3mMepeHune TEOMETPUUECKHUX  BEJIUUYHHY,
«Koopmunate», «Bekrtope», «l'eomeTpuss B  HCTOPUYECKOM pasBUTHM». Marepuail,
oTHOocsmMicss K JsuHuM «HarmsagHas reoMmerpusi» (9J€MEHTH HAIJISIIHOM CTEpEOMETpPUN)
CIOCOOCTBYET Pa3BUTHIO MPOCTPAHCTBEHHBIX INPEICTABICHUIN y4alluXCs B paMKax H3ydeHUs
IJIJAHUMETPHUU.

Copnepxanue pasaenoB «['eomerpuueckue ¢urypb» u «M3mepeHue reomMeTpudecKux
BEJIMYMH» HAIleJICHO Ha TMOJY4Y€HHE KOHKPETHBIX 3HAaHUH O TreoMeTpudeckol @urype Kak
BOKHEHIIEH MaTeMaTHUYeCcKOW MOJENW IS OMHUCaHUs OKpykaroiiero mupa. CucreMaTrnyeckoe
U3Y4YE€HHUE CBOICTB T'€OMETPUYECKUX (UTYyp TO3BOJUT Pa3BUTh JIOTHYECKOE MBILIUIEHUE H
II0KAa3aTh IPUMEHEHHE JSTUX CBOWCTB NP PEIICHHMHM 33Ja4  BBIYHUCIUTEIBHOTO U
KOHCTPYKTHBHOT'O XapakTepa, a TaKKe MpakTUYeCKUX 3a/1ad. Marepual, OTHOCSIIUNCS K OI0KaM
«Koopaunate» u «BeKTOphI», B 3HAYMTEIHHON CTETICHH HECET B ce0e MEXITPEIMETHBIC 3HAHNUS,
KOTOpBIE HaxOoJIAT IPUMEHEHWE, KaK B Pa3JIMYHbIX MaT€MaTHYECKHX AWCIUIUIMHAX, TaK U B
CMEXHBIX ITpeAMETaX.

Jluaus «'eomMeTpusi B UCTOPUYECKOM DPA3BUTUW» TpeAHa3HaueHa Uil (popMUpoBaHUs
MIPEJICTAaBICHU O TeOMETpUU KaK YacTU YeJOBEYECKOW KyNIbTyphl, JUIsl OOILEro pa3BUTHUS
UIKOJIBHUKOB, I CO3JaHUsI KYIbTYPHO-UCTOPUYECKON CpeJibl 00ydeHusI.

HOACHUTEJIbBHAS 3AIITMCKA
PaGouas mporpamma 1151 9 Kitacca cocTaBieHa Ha OCHOBE CJIEIYIOUTUX TOKYMEHTOB:

o @ecnepanpHbiii 3akoH oT 29.12.2012 No 273-®3 «OO6 o6pa3oBanuu B Poccuiickoit
denepanuny;

o ®denepanbHBIE TOCYAapCTBEHHBIM 00pa3oBaTeNbHBIA  CTAaHAAPT OCHOBHOTO  OOINIETro
oOpa3oBanusi (yTBep:kaeH mpukazoM MuHucTepcTBa oOpa3oBaHMs W Hayku Poccuiickoit
®enepanuu ot 17.12.2010r. Ne 1897,

o JIpukaz MwunoOpHayku Poccum ot 31.12.2015 Ne 1577, «O BHeceHMM HW3MEHCHHUHA B
(denepanbHbIl  TOCYIApCTBEHHBIM  00pa3oBaTeNbHBIM  CTaHIAPT OCHOBHOTO  OOIIEro
00pa3zoBaHus, YTBEPXKICHHBIN MpUKa3oM MuHHCTEpCTBAa 0Opa3oBaHus U Hayku Poccuiickoit
Oenepannn ot 17 nexadpst 2010 1. Ne 1897» ;

e VYcrapa 'BOY COII Ne 149;

e OcHoBHOI o0OpazoBarenbHOll mporpammbl «['BOY cpeansisi oGmeoOpa3oBaTenpHas IMIKOJIa
Ne149y» Kanununckoro paiiona, r. Cankr-IlerepOypr;

o Kanengapuoro rpaduxka I['BOY cpenneit ob6meoOpazoBarenbHoi mmikodel Ne 149
Kanununckoro paitona Cankr [lerepOypra;

e [IpumepHoit ocHOBHOW 00Opa3oBaTeNbHOI MPOTrPaMMBI OCHOBHOTO OOIIEro oOpa3oBaHUs MO
MaTeMaTHKe.

e Y4yeOHO-METOIMUECKOT0 KOMIUIeKca 1Mo reomeTpun s 9 kinacca aBTopoB: Atanacsas JI.C. u

ap.; I'eomerpus 7 — 9. Yuebnuk g 7 — 9 kinaccoB cpenHeit mkoinsl. M., «IIpocsenienue»,
2017

He.]'[b COACPIKaHUA pa3aciia ((FCOMCTpI/I}I» — Pa3BUTH y y4dJalllUXCA MPOCTPAHCTBCHHOC
BOO6pEl)KCHI/IC U JIOTMYCCKOC MbBINUJICHUC NTYTCM CHCTCMATHYCCKOI'O0 HU3YUCHUA CBOICTB
TCOMECTPHUICCKUX (I)I/Ipr Ha INIOCKOCTH W B NPOCTPAHCTBEC W NPUMCHCHHUA I3THX CBOMCTB npu
peICcHUU 3aJa4 BBIYHUCIUTCIIBHOTO W KOHCTPYKTUBHOI'O XapakTepa. CYH_ICCTBCHHEUI POJib 1IpH



OTOM OTBOAMUTCA PA3BUTHIO I‘GOMeTpI/I‘-IeCKOf/'I HHTYULIUH. CoueTanune HarjsiJHOCTH  CO
CTPOTr'OCThIO ABJIACTCA HEOTHEMJIEMOM YaCThIO reoOMETPHUICCKUX 3HAHHH.

MecTto npeaMera B yueOHOM IJIaHe

CornacHo yueOHOMY TIaHy /s o0Opa3oBaTelbHBIX ydpexJIeHuil Poccuiickoii
Odenepanuu B 9 K1acce OTBOJUTCS: 3 4aca B HEACHIO Ha U3ydeHHUE areOphl U 2 Yaca B HEJIEIIO
Ha m3ydeHue reomerpud. OJHAKO, B CBS3M C TeM, YTO HMEHHO MAaTEMAaTHKE MPHHAIICKHUT
Belylas pojib B (POPMHUPOBAHHHM AaNTOPUTMHUYECKOTO MBIIIJICHHUS, BOCIUTAHWH YMEHUH
JeWCTBOBATH IO 33JJaHHOMY aJITOPUTMY U KOHCTPYHUPOBATh HOBBIE, HA U3yUYE€HHE MaTEMAaTUKH B 9
KJjacce no6aBieH | yaca U3 BapuaTuBHOM yacTh YueOHoro ruiaHa. Takum oOpaszom, B 9 kinacce
Ha W3y4YCHHE MAaTEeMaTUKH OTBOJMTCA 6 YpPOKOB B HENENIO: 4 Yaca B HEACNIO Ha M3y4YCHUE
anredpel (Bcero 136 4y) m 2 yaca B HENENI0 HAa M3y4eHHE TeoMeTpuu (Bcero 68 wu).
JloTIONTHUTEbHBIE Yachl HANpPaBJICHB HA YCHJICHHE MATEMaTHYECKOW MOJATOTOBKH YyJaIluXcCs,
(dbopMHUpOBaHHE MATEMAaTUYECKOTO CTHJIS MBIIUICHHUS, MPOSBISIOMIErOCS B ONPENeIEHHBIX
YMCTBEHHBIX HAaBBIKAX: WHAYKIMH W JETyKIHH, OOOOIIEHWS W KOHKPETH3alWW, aHalM3a W
CHHTE3a, KIacCHPUKAIMM W CHCTEeMAaTHU3alUH, a0CTParupoBaHHWS W AaHAJOTHH, C  IENBIO
00yueHus PeLIeHUIO CTaHIapPTHBIX 3a/1a4, C(POPMYITMPOBAHHBIX B HECTAHJAPTHOU Qopme.

JlaHHAs TIporpamMma TpeayCMaTpPHBAEeT BO3MOYKHOCTH HCIIOJIb30BAHHS JIUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH.

IInanupyemble pe3yJibTaThbl 0CBOCHHS Y4eOHOI0 MpeaAMeTa
[Mporpamma  obOecrieunBaeT  JOCTIDKEHHE  CIEAYIONIUX  PE3YyAbTaTOB  OCBOCHUS
00pa3zoBaTeNbHON MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHUs:
6 IUYHOCHIHOM HARPABICHUN:

® yMEHHE SICHO, TOYHO, I'PaMOTHO H3J1araTb CBOM MBICIH B YCTHOUW W NMHUCHMEHHOH peuH,
MMOHUMATh CMBICJI ITOCTABJICHHOW 3a[au¥, BRICTPAMBATh apryMEHTAIUIO, IPHBOJUTH IPUMEPHI U
KOHTPIIPUMEDPHI;

®KPUTUYHOCTh  MBINUICHUS, YMEHHE  pPAacllo3HaBaTh  JIOTHYECKH  HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTIIMYATH TUTIOTE3Y OT (hakTa;

® [IPE/ICTABJICHUE O MAaTEMaTHYECKOW HayKe KaK c(epe YelnoBeYeCKOW NIesTeIbHOCTH, 00
JTamnax ee pa3BUTHS, O €€ 3HAYMMOCTH JJIsl Pa3BUTHUS [IMBHIIN3AIHH;

® KPEATUBHOCTh MBIIIJICHHS, MHUIMATHBA, HAXOMYMBOCTh, AKTUBHOCTh MPHU PEIICHUU
MaTeMaTUYECKUX 3a]1ay;

e yMEHHE KOHTPOJHMPOBAaTH TIPOLIECC W  pe3ylbTaT y4eOHOW  MaTeMaTHYeCKOU
NS TEIbHOCTH;

¢ CIIOCOOHOCTh K 3MOIMOHAILHOMY BOCIPHUSATHIO MAaTEMaTUUYECKUX OOBEKTOB, 3ajad,
pEILICHU, PacCyXICHUIA,

6 MemanpeomMemHoM HANPABIeHUN:

® [ICPBOHAYAJILHBIC TMPEJCTABJICHUS 00 HIesIX M O METOJAaXx MaTeMAaTHKU Kak
YHUBEPCAJIbHOM SI3bIKE HAYKH U TEXHHKH, CPEJICTBE MOJICTIMPOBAHUS SIBJICHUI U TIPOIIECCOB;

® YMEHUE BHJICTh MAaTEMaTHYCCKYIO 3a]auy B KOHTEKCTE MPOOJIEMHON CUTYaIlMH B APYIHX
JTUCIUIUTNHAX, B OKPY)KAIOIIEH KU3HU;

® YMEHHME HaXOJUTh B PA3IMYHBIX UCTOYHHKAX UH(OPMAIIHNIO, HEOOXOIUMYIO ISl PEeIIeHuUs
MaTeMaTHYeCKUX MpoOJieM, MPEACTaBIATh €€ B MOHATHOW (opMe, MPUHUMATH PEIICHHE B
YCIOBUSX HEMOJIHON 1 U30BITOYHON, TOYHON U BEPOSTHOCTHOU MH(DOpMaLINu;

® yMEHHME MMOHUMATh U HCIOJIb30BaTh MaTeMaTUYECKHe CPEACTBA HarlsagHocTu (rpadukw,
JMarpamMMbl, TaOIUIBI, CXEMBI U Jp.) A7 WUTIOCTPAllMU, HHTEPIPETAlluU, apTyMEHTaI1H;

® YMEHHE BBIJIBUTATh TUTIOTE3bI MPU PEIICHUU YIeOHBIX 3a7a4, TOHUMATh HEOOXOIMMOCTh
WX MPOBEPKH;

® yMEHHE TPUMEHSATh WHAYKTUBHBIE M JEAYKTUBHBIE CIOCOOBI PACCYXJCHUU, BUICTH
pa3IUYHbIE CTPATETUN PELICHUS 3a/1a4;



® IOHMMAHHE CYIIHOCTH AJITOPUTMUYECKUX TMPENNUCAHWA W YMEHHE JCHCTBOBATH B
COOTBETCTBUH C MPEJIOKEHHBIM aJITOPUTMOM;

® YMEHHUE CaMOCTOSITEIILHO CTAaBUTH 1€, BEIOUPATh U CO3/1aBaTh AITOPUTMBI JUIs PELICHUS
y4eOHBIX MaTeMaTHYECKUX MpoOeMm;

® yMEHHE TUIAHUPOBATh U OCYLIECTBIATH JEATEILHOCTh, HATIPABJICHHYIO HA PEIICHUE 3aa4
HCCIIEI0BATENIbCKOIO XapaKTepa;

6 NPeOMEemHOM HANPABIEHUU:
B pe3yJibTaTe U3yYeHHs Kypca reoMeTpum 9 Kiacca ydeHUK HAYUUTCS:
(1T MCTONIB30BAHUS B TOBCEIHEBHOW JKM3HM M OOECHEUEHHs BO3MOXKHOCTH YCIICHIHOTO
IIPOJIOJKEHHS 00pa3oBaHus Ha 0a30BOM YpPOBHE)

I'eomerpuueckue purypot

¢ OnepupoBaTh Ha 0230BOM YPOBHE NOHSITUSMU F'€OMETPUUYECKUX DUryp;

® U3BJIEKaTh WH(OPMAIMIO O TEOMETPHUECKUX (PHUTypax, MPEICTABICHHYIO Ha YEPTEKax B
SIBHOM BHJIE;

® IPUMEHSTH JJISl PeIIeHHs 3a7a4 reoMeTpruieckre (pakThl, €CIIU YCIOBHS MX MPUMEHEHUS
3aJlaHbl B ABHOU (opMe;

epemiaTh 3aJaud Ha HAXOXKJCHHWE TEOMETPHUYECKHX BEIMYMH TI0 O00paslaM WIu
ITOPUTMaM.

B moBceHEeBHOM KU3HU H TTPU U3YYCHHUU APYTHX TPEAMETOB:

® IICTIOJIF30BATh CBOWMCTBA TEOMETPHYECKUX (UTYp JUIS pelIeHus THUIOBBIX 3ajad,
BO3HUKAIOMINX B CUTYAIHSIX TIOBCEAHEBHOM KHU3HH, 33719 MTPAKTUIECKOTO COACPIKaHUSL.

OTtHomEeHus

e OnepupoBaTh Ha 0a30BOM YPOBHE MOHATHUAMH: PABEHCTBO (GUTYp, paBHbIE (QUTYpHI,
PaBEHCTBO TPEYrOJbHUKOB, MapajuIeIbHOCTh NPSAMBIX, MEPHEHIUKYISIPHOCTb MNPSAMBIX, YIJIbI
MEX]ly IPSIMBIMH, IEPICHAUKYJIISP, HAKIOHHAS, TIPOEKIIMSL.

B noBceHEBHOM KU3HU U NIPU U3YYEHUH JPYTUX MPEIMETOB!

® IICTI0JIb30BATh OTHOILEHUS ISl peIleHHs IPOCTEHIINX 3a7a4, BO3HUKAIOIUX B peaibHON
AKHU3HU.

W3MepeHus U BbIYUCIIEHUS

¢ BEINOJIHATE U3MepeHue JIMH, PACCTOSHUMN, BEIUYMH YIJIOB, C TIOMOLIbIO MHCTPYMEHTOB
IUI U3MEPEHUH JUINH U YIJIOB;

e IpUMEHATh (OpPMYNIbI IEpUMeTpa, IUIOMagM M o00beMa, IUIOIAAU IOBEPXHOCTH
OTJEJIbHBIX MHOTOIPAaHHUKOB [P BBIUMCIICHUSX, KOT/1a BCE JaHHBIE UMEIOTCS B YCIOBUH;

enpuMeHATh Teopemy Ilucdaropa, 0a3oBble TPUrOHOMETPUYECKUE COOTHOLICHUS IS
BBIUMCIIEHUS JUIMH, PACCTOSHUM, IUIOLa/ied B MPOCTEHIINX CIIydasX.

B noBceHEBHOM KU3HU U IIPU U3YUEHUHU APYIHX IPEAMETOB:

® BBIUUCIIATh PACCTOSHUS Ha MECTHOCTM B CTaHJAPTHBIX CHUTyalusX, IUIOLIATd B
MPOCTEHUIINX CIy4asX, IPUMEHATh (GOPMYJIbl B IPOCTEHIINX CUTYaLlUsAX B TOBCETHEBHOM JKU3HU.

I'eomeTpuueckue nocTpoeHust

e 1I300pakaTh TUIOBBIE IUIOCKUE (GUIYpbl M (UIYpBl B INPOCTPAHCTBE OT PYKH MU C
MIOMOIIIbIO HHCTPYMEHTOB.

B noBceHEeBHOM KU3HU U ITPU U3YyUEHUU APYTHX HIPEAMETOB:

® BHITOJIHATH MPOCTEHIINE TOCTPOEHUS Ha MECTHOCTH, HEOOXOAUMBIE B PEAIbHOM KHU3HH.

I'eomeTpuueckue npeodpazoBaHus

¢ Ctpouth pUrypy, CHMMETPUUHYIO JTaHHOH (UType OTHOCUTEIHHO OCH M TOUKH.

B noBceHEeBHOM KU3HU U ITPU U3YyUEHUU APYIHX IPEAMETOB:

® Pacro3HaBaTh JBIKEHHE OOBEKTOB B OKPYXAIOIIEM MHPE;

® Pacro3HaBaTh CUMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MHpE.

BekTopbl 1 KOOpIMHATHI HA TIOCKOCTH

¢ OnepupoBaTh Ha 6a30BOM YPOBHE MOHATUAMHU BEKTOp, CyMMa BEKTOPOB, ITPOU3BEICHUE
BEKTOpa Ha YHCJIO, KOOPJMHATHI Ha MJIOCKOCTH;
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® OTIpE/ICIATh MPUOIMKEHHO KOOPAMHATHI TOUKU IO €€ M300paKEHUI0 Ha KOOPAMHATHOMN
IIJIOCKOCTH.

B noBceaHeBHOM KU3HU U NIPU U3YUEHUH IPYTUX IPEIMETOB!

® [ICII0JIb30BaTh BEKTOPHI I PELICHMs MPOCTEMINMX 3a4ad Ha OIPEICIICHHE CKOPOCTH
OTHOCHUTEIIHOTO JIBUKECHUS.

Hctopus maremaTuku

e OnuceiBaTh OTAEIBHBIE BBIAAIOIIMECS pPE3yIbTaThl, MOJIYYEHHbIE B XOJAE pa3BUTHUSA
MaTeMaTHKU KaK HayKH;

®3HATh MPUMEPHl MATEMAaTUYECKUX OTKPHITHI U UX aBTOPOB, B CBSI3U C OTE€YECTBEHHOH U
BCEMUPHOU UCTOPHEH;

® [IOHMMaTh POJIb MAaTEMATUKH B pa3Butuu Poccuu.

Meroasl MaTeMaTUKH

e BoiOupaTs MOAXONAUIMN U3YyYEHHBIM METOJA s pelleHUs W3YYEHHBIX THUIIOB
MaTeMaTHYECKUX 3a/1a4;

e[IprBOIMTE mpHMEpPbl  MAaTEMATHYECKMX  3aKOHOMEPHOCTEM B  OKpYKAIOLIECH
JNENCTBUTEIBHOCTH U IIPOU3BEACHUAX HCKYCCTBA.

B pe3yabTare m3yyeHusi Kypca reoMeTpum 9 Kiacca ydeHHK MOJYYHT BO3ZMOKHOCTH

HAY4YUThCs (17151 00ecredeHus] BOBMOXKHOCTH YCIICITHOTO MPOJJIOJDKEHHsI 00pa30BaHUs Ha

0a30BOM U yriTyOJICHHOM YPOBHSIX):

I'eomerpuueckue purypol

¢ OniepupoBaTh MOHATUSIMHI TEOMETPUIECKUX puUryp;

® U3BJICKaTh, MHTEPIPETUPOBATH M INPEOOpa30BbIBATh MH(MOPMALMIO O I€OMETPUYECKUX
¢burypax, IpeAcTaBICHHYIO Ha YepTexkax;

® IPUMEHATh F€OMETpUYECKUE (PAKTHI ISl peIIeHHs 3aJa4, B TOM YHUCIIE, TPEIN0IaraloInx
HECKOJIbKO I1aroB peleHus;

¢ (hopMyIMpOBATh B MPOCTEHIIINX CIydasiX CBOMCTBA U NPU3HAKU QUTYD;

® J0Ka3bIBaTh FT€OMETPUYECKUE YTBEPKACHUS;

®BJAJETh CTAHAAPTHOM Kiaccupukamued Miaockux Guryp (TpeyroJbHUKOB U
YEThIPEXYrOJIbHUKOB).

B noBceHEBHOM KU3HU U IIPU U3YYEHUHU APYIHX IPEAMETOB!

® IICTI0JIb30BATh CBOMCTBA I'€OMETPUUYECKUX (DUIYp Ul pElIeHus 3a7ad MPaKTHUYECKOIro
XapakTepa U 3aJa4 U3 CMEXHBIX JUCLUILIMH.

OTtHowmeHus

eOnepupoBaTb MOHATUAMHU: DPABEHCTBO  (uUryp, paBHble (UIYpbI, PpaBEHCTBO
TPEYrOJIbHUKOB, MapajuleIbHOCTh MPSAMBIX, MEPHEHAUKYISAPHOCTb MPSAMBIX, YIJIBI MEXIY
IPSMbIMH, HEPHEHAUKYISAP, HAKIOHHAs, MNpOeKIHs, nojgodue ¢uryp, moaoOHbIEe (UIYpSI,
110/100HBIE TPEYT OJIbHUKH;

e npuMeHATh TeopeMy Dajeca U TeopeMy O MPONOPIHOHAIBHBIX OTPE3KaxX MPU PELICHUU
3ajay;

® XapaKTepU30BaTh B3aHMHOE PACIOJIOKEHHE MPSAMON U OKPY)KHOCTH, ABYX OKPY>KHOCTEH.

B noBceHeBHOM KU3HU U MTPU U3YYEHUU APYTUX NPEIMETOB:

® IICTIOJIb30BATh OTHOIICHHUS /7S pEIIEHUs 3a/1a4, BO3HUKAIOIUX B PeaTbHOM KU3HU.

W3mepeHus 1 BBIYMCIIEHUS

e OnepupoBaTh MPEACTaBICHUSAMH O JUIMHE, IUION[aau, OObeMe KaK BeIUYHMHAMHU.
[Tpumenste Teopemy Iludaropa, dopmynsl miomaau, o0beMa MpU PelIeHMH MHOTOLIArOBBIX
3aja4, B KOTOPHIX HE BCE JaHHbIE MPEJICTABIICHBI SBHO, a TPEOYIOT BBIYMCICHHI, ONEPUPOBAThH
6oJiee IIMPOKUM KOJUYECTBOM (POPMYIT ATIHHBI, IUIOMAAN, 00BEMa, BBIYUCIATh XapaKTePUCTHKH
KoMOMHAIMi ¢uryp (OKpY)KHOCTe M MHOTOYTOJBHUKOB) BBIYMCIATH PACCTOSHHUS MEXIY
¢burypamu, IpUMEHITh TPUTOHOMETpPHUYECKHE (OPMYINbI Uil BHIYUCICHUN B OoJiee CIIOKHBIX
cllyyasiX, IPOBOJUTH BEIUMCIIEHHUS HA OCHOBE PABHOBEJIMKOCTH U PaBHOCOCTABJICHHOCTH;
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® [I[POBOJIUTH MPOCTHIC BHIYMCICHUS HA 0ObEMHBIX TellaxX;

¢ hopMyIHpOBaTh 331a4U Ha BRIYUCIICHUE UTHH, IUIOMAAeH 1 00BEMOB H PEIaTh UX.

B noBceHeBHOM XU3HU U TIPU U3YUEHUU APYTHUX MPEAMETOB:

® [IPOBO/IUTH BBIUKCIICHUS HA MECTHOCTH;

S IIPUMCHATh (OPMYITBI TPH BBIUYUCICHHUSAX B CMEXKHBIX YUEOHBIX TpEAMETax, B
OKpYXKarolen NEMCTBUTEILHOCTH.

['eomeTpruueckue NoCTpoOCHUs

e M300paxath reoMeTpudeckue (GUrypsl o TEKCTOBOMY M CHMBOJILHOMY OIHCAHUIO;

® CBOOOJTHO OTICPUPOBATH YSPTEIKHBIMU HHCTPYMEHTAMH B HECIIOKHBIX CITYYasX,

® BBITIOJIHATh MOCTPOCHUSI TPEYTOJIbHUKOB, NMPUMEHATHh OTAEIbHBIE METOAbl MOCTPOCHUI
HHUPKYJIEM U JJUMHEUKON ¥ TPOBOJAUTH MPOCTEUIIINE UCCIICIOBAHNS YHCIIA PELICHHIA;

e 300pakaTh THIIOBBIE TUIOCKHE (PUTYpBI M OOBEMHBIC Tela C TOMOIIBIO MPOCTEUIINX
KOMIIBIOTEPHBIX HHCTPYMEHTOB.

B noBcenHeBHOM XU3HU U TIPU U3YYEHUU APYTHX MPEIMETOB:

® BBITIOJTHATH MTPOCTEUIITNE TIOCTPOEHUSI HA MECTHOCTH, HEOOXOJMMBIE B pEeaTbHOM JKHU3HU;

® OLICHMBATh pa3MePhl PEATbHBIX 00BEKTOB OKPYKAIOIIETO MUPA.

[IpeobpazoBanus

e OnepupoBaTh TMOHATHEM JIBUKEHUS W TPeoOpa3oBaHUs TMOJO00HWsS, BIAJACTh MpHEMaMHU
MOCTPOEeHUST (PUTYp C HCIOJIb30BAHHEM JBMKEHMH W IpeoOpazoBaHUN MOAO0Us, MPUMEHSTh
MOJTYYCHHBIC 3HAHUSI U OTBIT MOCTPOCHUM B CMEXKHBIX TPEIMETax M B PEAbHBIX CHUTYAIUIX
OKPY’KaIOILIEro MUPa;

ecTpouTh (UTYpy, TMOJOOHYIO NaHHOW, TIOJB30BATHCA CBOMCTBAMHU MOAOOUS IS
000CHOBaHHUS CBOMCTB (PUTYD;

® IPUMEHSTh CBOMCTBA JABMKEHUU ISl TIPOBEJCHUS MPOCTEHIINX OOOCHOBAHMI CBOWMCTB
¢buryp.

B noBcenHeBHOM )XU3HU U IPU U3YyYEHUHN JPYTUX MPEIMETOB:

® IPUMEHSTH CBOMCTBA ABM)KCHUHN M MPUMEHSTH TI0I00KE JIJIs1 TOCTPOSHUH M BHIYHCIICHUM.

BekTopsl 1 KOOpIMHATHI HAa TUIOCKOCTH

e OneprupoBaTh NOHATUSMU BEKTOpP, CYMMa, Pa3HOCTb BEKTOPOB, MPOU3BEACHUE BEKTOpA
Ha YUCJIO, YroJd MEXAYy BEKTOpaMH, CKaISIPHOE IPOU3BEACHHE BEKTOPOB, KOOPAWMHATHI Ha
IIJIOCKOCTH, KOOPANHATBI BEKTOPA;

® BLITIOJIHATH JIEUCTBUS HaJl BEKTOpaMHU (CIIOKEHHE, BHIYMTAHHE, YMHOKEHHE Ha YHUCIIO),
BBIYUCIIATh CKASIPHOE MPOU3BEACHHE, OINPEACNATh B NPOCTEHIIMX CIydasX yYroia MExXIy
BEKTOPAMHM, BBINOJHATh PA3JIOKEHUE BEKTOpAa Ha COCTABIISIOLIME, NPUMEHSTh IOJYYECHHbIE
3HaHUS B (PU3UKE, TMOJIb30BATHCS (HOPMYNION BBIYMCICHHUS PACCTOSHUS MEXKIY TOYKAMU 10
M3BECTHBIM KOOPAMHATAM, HCIOJIb30BaTh YpaBHEHUS (DUTYD JUTS peleHHs 3a1ay;

®[IDUMEHATh BEKTOPbl M KOOPAMHATHI ISl PELICHHS TE€OMETPUYECKHX 3aJad Ha
BBIYMCJIEHUE JJIH, YIJIOB.

B noBcenHeBHOM )XU3HU U IPU U3YUEHUU APYTHX MPEAMETOB:

® IICTI0JIb30BAaTh TOHSTHUS BEKTOPOB U KOOPAWHAT [UIs pEIIeHUs 3a1ady 1o (u3Mke,
reorpaduu u APyruM y4eOHBIM IIpeIMeTaMm.

Hcropust MaTeMaTuku

e XapakTepu30BaTh BKJIAJ BBIJAIOIMIMXCA MAaTEMAaTHKOB B Pa3BUTHE MATEMAaTHUKU M MHBIX
Hay4YHBIX O0acTei;

® [IOHMMATh POJIb MATEMATHKHU B pa3BUTHH Poccun.

Metoabl MaTEMaTUKU

ellcionb3yss  M3y4YeHHBIE  METOJbl,  IPOBOJUTH  JIOKA3aTEIbCTBO,  BBINOJHSITH
OTIPOBEPKEHUE;

® BEIOMPATh U3y4EHHBIC METOJIbI U UX KOMOWHAITUH JUIS PEIICHUS MaTEMaTHYeCKUX 3a/1a4;

® [ICTIONIb30BATh ~MAaTeMaTHYEeCKUE 3HAaHMUS JJIs  ONHMCaHWs 3aKOHOMEpPHOCTEH B
OKpYXarollen JeHCTBUTEIbHOCTH U TPOU3BEICHUSIX UCKYCCTBA;
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® [IPUMEHATHh IPOCTEHIINE IPOrPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI IIPH PELICHUU MAaTEMaTUYECKUX 3a/ad.

Conepxxanue y4eOHOro Marepuasa

Tema

Koi-
BO
Jac

Conepxanue

IToBTOpEeHUE

Bexropsl

Bextop. JlimHa (Monynp) BekTopa. PaBeHCTBO
BeKTOpoB. Omnepanuu HajJg BEKTOpPAMH: YMHOXKEHHE
BEKTOpA Ha YHCJIO, CIOKEHHE, PA3JIOKECHHUE.
[IpuMeHeHre BEKTOPOB K PEIICHUIO 3a/1a4.

Meton KoopiMHAT

11

Koopaunats! BekTOpa.

Onepanuy Hajl BEKTOpaMHU: YMHOKEHHE BEKTOPa Ha
YHCIIO, CIOKEHHUE, PA3I0KEHHUE 110 ABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

[Ipocreinmue 3aga4n B KOOpAHATAX.

YpaBHEHHE OKPYKHOCTH. Y PaBHEHHE MPSIMOM.

CooTHOWIEHHUST ~ MEXAY
CTOPOHAMHU M  yrjamu
TPEYroJbHUKA.
CkansipHoe

MIPOU3BEICHUE BEKTOPOB

11

Cunyc, kocuHyc u TaHreHc yrioB ot 0° mo 180°.

VYros Mexly BEKTOpaMH.

Teopema cuHYCOB M TeopeMa KOCHHYCOB. [Ipmmepsr
UX TPUMEHEHHS s  BBIYHCIEHHUS  3JEMEHTOB
TPEeYroJbHUKA.

®opmyna, BbIpaxarolias IUIOMIa[b TPEYroJbHUKA
yepe3 JB€ CTOPOHBI M yrojl Mexkay HUMH. CkanspHoe
IIPOU3BEICHNE BEKTOPOB.

JImuHa OKpYXKHOCTH U
IIoLaab Kpyra

11

BrnucanHele HM = OIHCaAHHBIE
[IpaBunbHBIE ~ MHOTOYTOJIbHHKH.
MPaBUIILHOTO MHOTOYTOJIbHUKA.
JlnmrHa OKPYKHOCTH, YUCIIO T; JJIMHA JTyTH.

[Tnomranpk Kpyra u Imiomasas CeKTopa.

Brircannbie 1 onMcaHHBIE OKPY)KHOCTH ITPaBUIBHOTO
MHOTOYTOJIbHHKA.

MHOTOYTOJIbHUKH.
Cymma  yrios

JIBH>KEHHE

[Ipumeps! aBrwxeHuit Guryp.

Cummerpus ouryp.

OceBasi cMUMMETpUS U NTapAJJIENIbHBIN IEPEHOC.
[ToBOpOT M LIEHTpabHAsE CAMMETPHSL.

HauanbHbie CBCACHUA U3
CTepeoMeTpHH

HpaBI/IHBHLIC MHOTI'OI'PaAHHHUKH.
Tenau IOBCPXHOCTHU BpalllCHHA

IToBTOpEeHnE

13

HavanbHble NOHATHS U TEOPEMBI T€OMETPUU
TpeyronpHuK, ero cpoiictBa. PaBeHcTBO M momoOue
TPEYroJIbHUKOB. Pelenue TpeyrojbHuKa.
YeTsIpeXyroJbHUKU U MHOTOYTOJIbHUKHU.

OKpyXHOCTb U KpYT.

H3mepenne reoMeTpu4eCKuX BEIUYHH.

BekTopsl.

Hroro
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KPUTEPUU ONEHUBAHMUSA PA3JINYHBIX BULOB PABOT

1. ®opmbI KOHTPOJIS
@®opMBI KOHTPOJISI Ka4eCTBA OCBOCHUS COJCPKAHUS YIEOHOU TPOTPaMMBbI yJaIl IMHCS:

e IlucbMeHHasi TPOBEpKa IMPEATNoNaraeT MUCHMEHHBIM OTBET y4allerocs Ha OJUH HIIH
cucTeMy BONpOCOB (3amanuii). K THCHbMEHHBIM OTBETaM OTHOCATCS: JIOMAlTHHE,
MIPOBEPOYHBIE, MPAKTUIECKUE, KOHTPOJIbHBIE, TBOPUYECKHE PAOOTHI, MMCbMEHHBIE OTBETHI
Ha BOTIPOCHI TECTa, pedepaTsl U Tp.

e VYcrHasi TmpoBepKa IMpeanojaraeT YCTHBIM OTBET Y4Yallerocs Ha OIMH WA CHUCTEMY
BOIIPOCOB B hopMe pacckasa, 6ecepl, cooeceoBaHus U APYroe.

e KomOuHupoBaHHasi IpoBEpKa MpEANOIaraeT COYETAaHUE YCTHBIX M MHUCbMEHHBIX (OpM
paboTHI.

[Tpu mpoBegeHUU KOHTPOJISE KAYeCTBA OCBOCHUS COIEPKAaHUS YU€OHBIX IPOTPAMM yJaITUMHUCS
MOTYT MCIIOJIb30BaTHCS HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH.

[To MmaTemaTnke MPOBOASTCS TEKYIIHE M OJHA UTOTOBasi MMCbMEHHBIE KOHTPOJIBHBIE PAOOTHI,
CaMOCTOSITEIIbHBIC U IPOBEPOYHBIE PabOThI, KOHTPOJIL 3HAHUH B pOpMe TecTa, MAaTEMAaTHIECKOTO
JMKTAHTA, TAArHOCTUYECKHE PaOOTHI.

Texymme KOHTPOIBHBIE pAOOTH HIMEIOT IIEIBI0 TIPOBEPKY YCBOCHUS H3Y4aeMOT0 U
MIPOBEPSIEMOTO MTPOTPAMMHOTO MaTepuana. Ha KoHTposbHBIE paboThl OTBOAMTCS | Hac.
HToroBast KOHTpOJIbHAS pabOTa MPOBOAMUTCS B KOHIIE YI€OHOTO To/1a.

CamocrosiTeNbHbIE, TPOBEPOYHBIE pPA0OTHI, MaTEMaTHYECKUH IUKTAHT W TECTUPOBAHHE

paccuyuTaHbl Ha 4acTh ypoka (15-25 MuH), B 3aBUCHUMOCTH OT IIEJIA MTPOBECHUS KOHTPOJIS.

2. OueHka yCTHBIX OTBETOB 00YYAKOIIMXCH 10 MaTeMaTHKe

[Ipu npoBeaeHNUH YCTHOTO OMPOCa YYUTENb BBISBISET 3HAHHE U IOHUMAaHUE YYaluMCs
yueOHOTO MaTepuaia. [ JaBHOE B 3TO MPOBEPKE - BHIACHEHUE YPOBHSI MBIILJICHUS IKOJIbHHUKA!
HACKOJIbKO OH MIOHUMAET U yMeeT 000CHOBATh CBOE PEIICHHE, HACKOJIBKO €ro 3HaHUs
OCMBICJICHHBIE, BJIAJICET JIM OH YCTHOM peublo, B TOM YUCIIE MAaTEMaTHYECKOH U T.II.

[Ipu npoBeseHNUN YCTHOTO OMPOCa MOXKHO MPUAEPKUBATHCS CIEIYIOUUX PEKOMEHIAUI:

» BOIIPOCHI JIOJDKHBI OBITh KOPPEKTHBIMH, HE IOMTYCKAIUMH JIBYCMBICJICHHOCTB;

» ydamiemycsl JOJDKHBI OBITh COOOIIEHBI KPUTEPUU BEPHOTO OTBETa (PEHIMTh C
00BsICHEHUEM, BOCIPOU3BECTH MPAaBUJIO, KCIOJIb30BAHHOE MPHU PELICHUH U T.I.) U HOPMBI
OIICHKH;

» BO BpeMs OTBETa HE CIIeIyeT MmepeOnuBaTh ydyallerocs, BpICIYIIATh 10 KOHIA H, IIPU
HaJIMYUU OIMOOK, HABOAAIMMHU BOIIPOCAMHU JaTh BO3MOXKHOCTh CAMOMY UX HCIIPABUTh.

Omeem ouenusaemcs OMmemKoi «5», eciu yueHuK:

» TOJHOCTBIO PAacKpbUI COJACp)KaHHEe Marepuaia B o0beMe, MPeayCMOTPSCHHOM
MIPOrpaMMoOi ¥ yUeOHUKOM;

» W3JIOKWJ Marepuans TPaMOTHBIM S3BIKOM, TOYHO HCIIOJB3yS MAaTeMaTUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B ONPEJEICHHOM JIOTHYECKOW MOCIIEI0BATEIbHOCTH;

» TPaBWIBHO BBITIOJIHUJ PUCYHKH, YEPTEIKH, IPaUKH, COMYTCTBYIOIIHE OTBETY;

» TOKa3ajl yMEHHE WUTIOCTPUPOBATH TCOPHIO KOHKPETHBIMH MPUMEpPaMH, TPUMEHSThH
€€ B HOBOUM CHUTYyaIlMH MPH BBINOJIHEHUU IPAKTHUUECKOTO 3aaHNUS;

» TPOJIEMOHCTPUPOBAI 3HAHUE TEOPHH pPAaHEE M3YYCHHBIX COIMYTCTBYIOIIUX TEM,
c(hOpPMUPOBAHHOCTh U YCTONYMBOCTH UCTIOJIB3YyEMBIX ITPH OTBETE YMEHHI1 i HABBIKOB;

» OTBEYaJ CaMOCTOSITEIbHO, 0€3 HABOISIIUX BOTIPOCOB YUUTEIIS;

> BO3MOXHBI OJIHA — JIBE HETOYHOCTU TPU OCBEIICHHUE BTOPOCTEIEHHBIX BOIPOCOB
WJIU B BBIKJIJIKAX, KOTOPbIE YUEHHK JIETKO UCIIPABHII MOCIE 3aMEUaHUsl YUUTEIIS.

Omeem ouenusaemca ommemkou «4», eciu yooeiemeopsaem 6 0CHOGHOM MPedOCAHUAM HA

OUEHKY «5», HO npU IMOM UMeen 00UH U3 HeOOCHAMKO8:
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B M3JIOKEHHH JOMYIICHBI HEOOJIbIINE MPOOEbl, He MCKA3UBIICE MAaTEMATUYCCKOE COJCPIKaHUE
OTBETA,

» JOMYIIEHBbI OJUH — JBa HEI0YeTa IMPHU OCBEIICHUH OCHOBHOTO COJIEP)KaHUS OTBETA,
WCIIPABJICHHBIC MTOCJIC 3aMECUaHUs YIUTEIS;

» JIOTyIEHB! OMMOKa Wiu OoJiee ABYX HEIOYETOB IPH OCBEUICHHH BTOPOCTETIEHHBIX
BOIIPOCOB HJIM B BBIKJIAJIKAX, JIETKO UCIPABIICHHBIC TIOCTIE 3aMEUaHUs YIUTEIIsI.

Ommemka «3» cmagumcs 6 c1edylouux ciyuanx:

» HEMOJHO  PAacKpeITO  COJEp)KaHWEe  MaTepuana  (COIEp)KaHHE  W3JI0KEHO
(bparMeHTapHO, HE BCETJa IMOCIEAOBATENBHO), HO MOKa3aHO 0OIIee MOHMMaHHE BOIPOCa U
MNPpOACMOHCTPUPOBAHBI YMCHHA, AOCTATOYHLIC I YCBOCHHA IIPOrpaMMHOI0 Marcpurajia
(ompenenensl «TpeboBaHUAMM K MaTeMaTUYECKOM MOJArOTOBKE y4alllUXCS» B MPOrpaMMe Mo
MaTeMaTHKe);

> HUMCIIUCh 3aTPYAHCHUA WU JOIMYUICHBI OIINOKU B ONpCACIICHNN MaTeMaTUUECKOU
TCPMHHOJIOTUH, YCPTCIKAX, BBIKJIAAKax, HCIPABJICHHBIC IIOCJIIC HCCKOJBbKHUX HABOAAININUX
BOTIPOCOB yUHTEIIS;

> YUCHUK HE CIIPABUJICA C MPUMCHCHHUEM TCOPHU B HOBOU CUTyallun IIPH BBINTOJIHCHUN
MPAaKTUYCCKOr0 3aaaHWs, HO BBIIIOJHWII 3aJaHUA 00s13aTeIBHOr0 YPOBHA CJIOKHOCTH 110
JTAHHOU Teme;

» TpH J0CTAaTOYHOM 3HAHWU TEOPETHYCCKOTO MaTephaa BBHISBICHA HEJIOCTAaTOYHAS
C(bOpMI/IpOBaHHOCTI) OCHOBHBIX yMeHI/Iﬁ 1 HABBIKOB.

Ommemka «2» cmasumcs 6 ciedylouux ciyvanx:

» He pacKpBITO OCHOBHOE COJIepKaHNe yIeOHOTO MaTepuraa,

» 0OHapy)XCHO HE3HAHHE YICHHKOM OOJIbIIeH MM HanboJiee BaXKHOM 9acTH y4eOHOTO
MaTtepuana;

» JOTMyIIeHbl OIMOKM B  ONPEINCIICHWH  TOHSTUH, TPH  HUCIOJIb30BaHUH
MaTeMaTH4YeCKOW TEPMHMHOJOIMH, B PUCYHKaX, 4epTekax WIM rpapukax, B BBIKIAJKaXx,
KOTOpbIE HE UCIIPABIICHBI MTOCJI€ HECKOJIBKIX HABOJSAUIUX BOIIPOCOB YUUTEIS.

» YYECHUK OOHapyXWJ TOJHOE HE3HAaHWE W HEMOHMMAaHWE H3y4aeMOro Yy4eOHOTro
MaTrepuasa WIA He CMOT OTBETUTh HU Ha OJMH M3 MOCTaBJICHHBIX BOIPOCOB MO M3YYECHHOMY
Marepuany.

3. OueHka NMCbMEHHBIX PA00T 00y4alOIIUXCA 110 MaTeMaTHKe.

Omeem oueHuesaemcn OMMEMKOIL «5», eciau:

» paboTa BBITNIOJHEHA aKKypaTHO YETKUM Pa300PUYMBBIM IOYEPKOM, C COONIOJICHHEM
HOPM 0(OPMIICHHS 3aMKce B TETPAISX;
» paboTa BBINOJHEHA BEPHO M MOJHOCTHIO;
» B JIOTUYECKUX PACCYXKICHUSAX U 00OCHOBAHHUHU PEIICHUS HET IPOOEIIOB U OIINOOK;
» B pCIICHWH HET MAaTeMaTHYCCKUX OIIMMOOK (BO3MOYKHA OJHA HETOYHOCTh, OITKCKA,
KOTOpasi He SIBJISICTCS CJICACTBUEM HE3HAHMSI WIIM HETIOHMMAaHUs y4eOHOTo MaTepuaia).
Ommemka «4» cmagumcs 6 c1e0yIOUUX CIYHaAnxX:
» paboTa BBITIOJHEHA IMMOJIHOCTHIO, HO OOOCHOBAHUS IIArOB PEIICHUS HEIOCTATOYHBI
(eciu ymeHue 000CHOBBIBATH PACCYXICHHS HE SBISIIOCH CIICIIMATBHBIM 0OBEKTOM MTPOBEPKH);
» JIOTyILEHBI OJJHA ONIMOKa WM €CTh JBa — TPU HEJOYETA B BBIKJIAJKAX, PUCYHKAX,
yepTerkax WM rpadukax (€Clu STH BHAbI PadOT HE SBJSUTUCH CICIUAIBHBIM OOBEKTOM
MIPOBEPKH);
» BBINOJHEHO O€3 HEOYETOB HE MEHEE ¥4 3aJaHUI.
Ommemka «3» cmasumcs, eciu:
» JnomyiieHo Oojiee OAHOM OmMOKK WM 0ojiee TPEeX HEIOUETOB B BBIKIAJKAX,
yepTerkax Wi rpadukax, HO OOYUaroIIMHCSA BIIaJeeT OO0S3aTCIbHBIMH YMEHHUSIMH IO
[IPOBEPSIEMOM TEME.



Ommemka «2» cmasumcs, eciu:
» JIOMYIIEHBbl CYINIECTBEHHBIC OIMMOKH, MOKA3aBIIWE, YTO OOYYAIOIIMIiCS HE BIIAJECT
00s13aTeIbHBIMUA YMEHHUSAMH IO JAHHOM TeMe B TIOJIHOM Mepe;
» TIPaBWIBHO BBIMIOJIHEHO MEHEE MOJIOBUHBI PaOOTHI
» paboTa TOKa3aja MOJHOE OTCYTCTBHE y OOy4aromierocsi 00si3aTCNIbHBIX 3HAHHHA |
YMEHUH 10 TIpOBEepsSEMOW TEeMe WJIM 3HAYMTENbHAs 4YacThb pabOTHl BBIIOJHEHAa HE
CaMOCTOSITEIIHO.

IHucomennasn pa60ma, cooepofcamaﬂ MOJIbKO eblHUC/iUmeElbHble npumepsvl Ui moJjlbKo
aﬂee6pauuea<ue 8bIPAIHCEHUA.

Otmetka KonuuecTBo BEIMUCIUTENBHBIX JEHCTBUN WU aJIreOpanyecKux
BBIpaXKEHUIN
5 | 10 | 15
KonnuecTBo ommbox

«5» 0 0 0

«4» 1 1-2 1-2

«3» 2 3-4 3-5

«2» 3 u Gonee 5 u 6onee 6 u 6osee

Iucomennvie padomel, cocmoauwux moawvko u3 2 3aoau.

«5» CTaBHTCS, €CIIH MTPABHIIBLHO PENICHBI 00€ 3a/1a9H;

«4» CTaBUTCS, €CJIM MPU MTPABUIILHOM XO/I€ PEIeHUs 00erX 3a/1a4 JomyiieHa 1 ommbka B
BBIYHCIICHUSX;

«3» CTaBHUTCS, €CIIH:

a) TIpH MPABWJILHOM XOJI€ pPeIIeHUs 00€HX 3a/1a4 JOMYIICHBI 2-3 TpyObIie OMNOKH;

0) ecnu 0/1HA 3a7a4a pelIeHa MPaBUIIbHO, a B IPYroi OomrOKa B XO€ pelIeHus;

B) €CJIM MepBas 3a/1aya sIBJISIeTCS, C TOUKU 3PEHHs] YUUTENsl, OCHOBHOM, a BTOpast
JOTIOTHUTEIBHOM, TO OLIEHKA «3» MOKET ObITh IOCTABJIEHA, €CIIM BTOpas 3a7aya He perieHa uin
perieHa omuboYHO;

«2» cTaBUTCS, €clid B 00enX 3a/1la4ax HEBEPHBIN X0/ PEILICHUS WK €CJIM HE PelieHa OCHOBHAS
3ajaya.

Hucvomennvie padomel, cocmoauwux moawvko u3 3 3a0au.

«5» CTaBUTCS 3a MPAaBUJIBHOE PEIICHHUE TPEX, 3a/1a4;

«4» cTaBUTCS 32 MPABUJILHOE PEIICHHE BYX 3a/a4;

«3» cTaBUTCS, €CIIM OJIHA 33J]aYa pelleHa MPaBUIbHO MOJHOCTHIO, a B APYrUX 3aa4ax JOMyIlIeHa
olrMOKa B BRIUMCICHUSIX, JIMOO pellieHUe He 3aKOHYEHO, TPOIYIIEHO IEHCTBUE U p.

Ecnu xe nBe 3a1aun perieHsl HempaBUIbHO (M cper HUX OoJiee CI0KHAs), TO B TAKOM cllydae
CTaBHUTCS «2».

Iucomennan koméunuposannan paboma.

Komb6unupoBanHas padoTa, BKItoyaromas B ce0s 3a/1auu, ypaBHEHUs, HEPaBEHCTBA,
BBIUMCIIEHUE BBIPAKEHUN OLIEHUBAETCS:

«5» - ipu 0e301IMO0YHOM PELIeHNH 33124 U IPUMEPOB;

«4» - B 3aJ1auax WIKM B IPUMeEpax, a TAK)Ke MPH BBITOIHEHUH JIPYTUX 3aJaHUN AOMyIIeHsbl! 1-2
rpyOsie win 4 HerpyoOble OmuOKY;

«3» - B 3aJlauax WIM B IPUMEPaXx, a TAK)KE MPH BBHIIIOJHEHUH JIPYTUX 3aJaHUN JOIMYIIEHO He
6osiee 5 rpyOBIX WK 8§ HErPYOBIX OMIMOOK;

«2» - B OZIHOM MM B 00€MX YacTsIX paboThI AOMyIIeHO OoJiee 5 rpyObIX mim 6osee 8 HErpyObIX
OLIMOOK.
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CamocTrosTrenbHbIe pPabOTHI O AU HEPESHIINPOBAHHBIM 33IaHUSM CIIEAYET OIEHUBATH 110
OOLIENIPUHSATHIM KPUTEPHAM OIEHOYHOU CHCTEMBI TIPEIOKEHHBIM BHIIIIE.

Mamemamuueckuit ouxkmarnm.

OrMmeTKa ITporieHT BEepHBIX OTBETOB
«5» 100%

«4» 76-99%

«3» 51-75%

«2» 0-50%

Ecnu 3T0 yCcTHBIN CUeT, TO HCIIPaBJICHUE SBIAETCS “Tpy0oii” OMMOKOM.

Tecmoewie 3a0anusn

«5» craBuTCs, eciau HabpaHHOE KoanuecTBO 6autoB coctasisieT 90-100% ot oOrero
MaKCHMaJIbLHOI'O KOJIMYECTBA 0ajIjIoB.

«4» craBuTCS, €ciii HabpaHHOE KOJIMYECTBO OaioB cocTtaBisieT 75-89% oT oOriero
MaKCHMaJILHOI'O KOJIMYECTBA 0ajIjIoB.

«3» cTaBuTCS, €ciu HabpaHHOE KOJIMUecTBO OaiuioB coctaBisieT 51-74% ot obiiero
MaKCHMaJILHOI'O KOJIMYECTBA 0ajIIoB.

«2» cTaBUTCS, eclii HabpaHHOE KOJIMYeCTBO OaiioB cocTanisieT MeHee 50% ot obriero
MaKCHMAaJIbLHOI'0 KOJIMYECTBA OaJIIoB.

[Tpu oreHUBaHUE TECTOB YIUTEIh PYKOBOACTBYETCS CIIEAYIONIUM:

1 . 3HAYUMOCTH TeCTa

2. KOJUYECTBO BOIPOCOB B TECTE

3. 3HAYUMOCTh KaXKJIOTO BOMpPOCa

3aoanusn 6 popme KHM (KonmpoibHo-uzmepumenbHbvlX Mamepuanos)

CucreMa OLIEHKH TECTOB OPUEHTUPOBAHA HA cUCTEMY olleHOK 3agaHuii OI'D u EI'D, ¢ Tem,
YTOOBI YUEHUKHU MTOCTETIEHHO MPUBBIKIN K IPYTOMY BUTy OLIEHUBAHUS 3HAaHUN U YMEHHUH U
MMOHUMAJIA COOTBETCTBHUE 3TOM OIICHKU U BBHICTABJICHHOW MO TPAJAUIIMOHHOH, MATHOAIITEHOM
CUCTEME

OtmeTka [Tpo1ieHT OT MakCUMaIbHOW CyMMBI OaJIIIOB
«5» 80-100%
«4» 60-79%
«3» 40-59%
«2» 0-39%
[Ipumeuanue:

1. Ouenka «5» MOXeT OBITH MTOCTABIIEHA, HECMOTPS Ha HaNUuKe 1-2 HeJOYETOB, €CIIU YYCHHUK
Jlall peleHue 3aJaHnii, CBUACTEIbCTBYIOIIEE O €0 XOPOILIei MaTeMaTH4eCKOl MOJArOTOBKE 110
JTAaHHOU TeMe.

2. [TonoxwutensHas OLleHKA «3» MOXKET ObITh BHICTABIICHA YYCHHUKY, BBITIOJHUBILIEMY pabOTy HE
MTOJTHOCTBIO, €CJIM OH 06€30IMO0YHO BHITIOJIHUII 00JIee TIOJIOBUHBI 00beMa Beeld paOdoTHI.

3. Hannuue B pabote He04eTOB (HEMPaBUILHOE CIUCHIBAHUE JAHHBIX, HO BEPHOE BBIOJHEHHE
3aJlaHusl, TpaMMaTHYECKHEe OIMOKY B HAMMMCAHUN MaTeMAaTUYECKUX TEPMUHOB U OOIIETIPHHSIITHIX
COKpAIlleHUH, HepsILTuBoe odopMieHHe paboThl, 00JIbIIOE KOTMYECTBO UCTIPABIEHUI) BENIET K
CHIDKEHHIO OIIEHKH Ha OJIMH 0ajl, HO HE HIDKE «3».

0uem<a meKyuiux nuCbMeHHblX paﬁom

HpI/I OIICHKE NMOBCCAHCBHBIX 06yqaroumx pa60T 10 MaTCMATHUKE YUUTCIIb PYKOBOJACTBYCTCA
YKa3aHHbIMHU HOPMaMH OLICHOK, HO YUUTBHIBACT CTCIICHb CAMOCTOATCIIbBHOCTHU BBIITIOJTHCHUA pa60T
yJaluruMucs.
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OOyuaromye NTUCbMEHHBIE Pa0OThI, BBIOJHEHHBIE YYAIIUMUCS BIOJIHE CAMOCTOSTENFHO C
MPUMEHEHHEM paHee M3YUYEeHHBIX U XOPOIIO 3aKPEIUIEHHBIX 3HAHUH, OIICHUBAIOTCS TaK XKe, KaKk U
KOHTPOJIbHBIE paOOTHI.

OOyuaromye NTUCbMEHHBIE Pa0O0ThI, BHIIIOJHEHHbIE BIIOJIHE CAMOCTOSITEIBHO, HA TOJIBKO YTO
M3yYEHHBIE M HEOCTATOYHO 3aKPEIICHHBIE MPaBHUiIa, MOTYT OLIEHUBATHCS MEHEE CTPOTO.
[TucpmenHbIe pabOThI, BHIOJHEHHBIE B KJIACCE C TIPEIBAPUTEIBHBIM Pa300poM HX

0] pyKOBOJICTBOM YYHTEJIsl, OLIEHUBAIOTCS O0JIee CTPOTO.

JlomanrHye nuchbMeHHbIe paboThI OIICHUBAIOTCSA TAK )K€, KaK KiIacCHas paboTa 00ydaromero
Xapakrepa.

3adanusn 0na yCMHO20 U RUCLMEHHO20 ORPOCA YUAUWUXCA, COCIOAUUE U3 MEOPEMUYECKUX
60nPOCO8 U 3a0au.

OTBeT Ha TEOPETUUCCKHI BOMPOC CUUTACTCS O€3YIPEUHBIM, €CITH 110 CBOEMY COICPKAHHIIO
MTOJTHOCTBHIO COOTBETCTBYET BOIIPOCY, COACPKHUT BCE HEOOXOIMMBIC TEOpETHICCKHE (DAKTHI U
000CHOBaHHEIE BBIBO/JIbI, @ €T0 M3JIOKCHNE U IMTMCbMCHHAA 3allMCh MAaTEMAaTUYCCKHU I'PaMOTHBI 1
OTJIMYAFOTCSI TIOCIIEIOBATEIILHOCTRIO M aKKYPATHOCTBIO.

Pemenue 3a1aun cuntaeTcsi O€3ympevyHbIM, €CIIM IPABHIILHO BBIOPAH CIIOCO0 pelIeHus, cCaMo
PEIICHUE COMMPOBOXKIACTCA H606XOJII/IMI)IMPI O6’B${CHGHI/I5[MI/I, BE€PHO, BEIIIOJTHCHBI HY>KHBIC
BBIYMCIIEHUS U ITpeoOpa3oBaHMsl, IOJIy4eH BEPHBIN OTBET, OCIEA0BATENBHO U aKKypaTHO
3aIMCaHo pelICHHE.

Y4nuTear MOKET HOBEICUTH OTMCETKY 3a OpHFHHaJIBHBII)’I OTBCT HAa BOIIPOC UK OPUTHUHAJIIBHOC
pEeIICHUE 3aJa49r, KOTOPBIC CBUACTCIILCTBYIOT O BBICOKOM MAaTEMAaTUYCCKOM Pa3sBUTHUU
00ydJaroIierocs; 3a pemenne 0osee CI0KHON 3a/1a4u UM OTBET Ha 0oJiee CIOKHBIN BOTIPOC,
MpeIoKeHHbIe 00yJaroeMycs JOTIOIHUTEIBHO MOCIIE BBITOIHEHHS] UM KaKHX-JTH00 APYrux
3aJaHUH.

Ouenueanue pewienus 00HOI 3a0a4u, 00HO20 npumepa, omeema Ha 0OUH 60NPOC.

D10 HE0OX0IMMO, TaK KaK IPU YCTHOM OIPOCE MOYTH BCEria AaeTCsl OJIMH BOMPOC, y JOCKH, J1a
4acTO U CAaMOCTOSTEIBHO B KJIacCe YJalluecs peniaroT oaHy 3a1ady. K Tomy ke ymeHnue
OIICHHUBATh PEIlICHHE OTHOM 3a/1a4u 00JIeryaeT OlleHKY KOMIUIEKCHOTO 3aaHMs.

Pemenue 3a1aun 0OBIYHO COCTOUT U3 HECKOJIBKHX TAIOB!

a) OCMBICIICHUE YCIIOBUS U 1IEJIU 33]1a4H;

0) BO3HUKHOBCHHE IIJIaHA PEIICHMS;

B) OCYILIECTBJICHIE HAMEUEHHOTO IJIaHa;

I') IPOBEPKa MOJy4EHHOTO pe3yJbTara.

OneHuBasi BBIMOJIHEHHYIO pPabOTy, €CTECTBEHHO YYUTBIBATH PE3YyNbTaThl JESTEIbHOCTH
ydalierocsi Ha KakJIOM 93Tarle; MpaBUJIBHOCTh BBICKA3aHHOW HIEH, IJIaHa PEIIeHHUs, a TaK Ke
CTENEeHb OCYILECTBICHHS STOTO IUIaHA MPU BBHICTABJICHUU OLEHKU HY)KHO CUUTATh PEIIAIOLIUMHU.
Takum 00pa3oM, Mpu OIEHKE pelIeHUs 33a4d HEOOXOAUMO YYUTHIBATh, HACKOIBKO MPABHIIBHO
yUYalIuiicsl MOHSUI €€, BbICKa3al JM OH IJIOJOTBOPHYIO HJCI0 M KaK OCYIIECTBUI HaMEUCHHBIH
IUIaH pelIeHUs, KaKue HaBbIKM M YMEHHMs IOKa3all, Kakue UCHOJb30Ban 3HaHus. [Ipu ycTHOM
OTBETE MO TEOPETHUUYECKOMY MaTepually pEeUIalollUM SBIISIETCS YMEHUE pacCyXIaTh,
apryMeHTUPOBaTh, PUMEHSTh paHEe U3yYEHHBIM MaTepual B J0Ka3aTelbCTBAX, BUJETh CBS3U
MEXK/y TOHATUSIMH, a TaK K€ YMETh I'PAMOTHO M CTPOIHO MU3JIaraTh CBOU MBICIIH.

4. UtoroBasi OueHKa 3HAHUI, yMEHUI U HABBIKOB

1. 3a uerBepTh, 3a MOJYTOAUE W 3a TOJl 3HAHMS, YMEHUSI U HABBIKU y4YalIUXCs 10 MAaT€MaTUKE
OIICHUBAIOTCS OJJHOM OTMETKOM.

2. B cootBercTBUM C OCOOEHHOCTSAMH MaTEMATHKH Kak y4eOHOTO MpeaMeTa OIleHKa 3a
MMCbMEHHBIE Pab0OTHI UMEIOT OOJIbIIIee 3HAUYEHHUE, YEM OLIEHKH 32 YCTHBIE OTBETHI U JPYTrUe BUIbI
paboT.
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[TosTOMYy TpH BBIBEJCHWU HTOTOBOW OLIEHKU 33 YETBEPTh «CpEIHEAPHU(PMETUUECKUN MOIXOI»
HE/IONMYCTUM — Takas OIIeHKa HE OTPaXaeT JIOCTATOYHO OOBEKTHBHO YPOBEHb MOJATOTOBKH H
MAaTeMaTUYECKOT0 Pa3BUTHUs Y4YEHUKA. MTOroByr0 OLEHKY OIPENEIsAIOT, B IIEPBYIO O4Yepelb,
OLICHKM 3a KOHTPOJIbHBbIE PA0OOTHI, 3aTEM — IPUHHUMAIOTCS BO BHUMAaHHUE OLICHKU 3a JpYrue
MUCHbMEHHBIE U MPAKTHYECKHE PadOThI, M JHUIIb B MOCIEAHIO OYepeab — npoyne oueHku. [Ipu
ATOM YUYHUTENb JOJDKCH YUUTHIBaTh U (aKTHUYECKHH YpPOBEHb 3HAHWUN M yYMEHUI ydeHHMKa Ha
KOHEIl YEeTBEPTH.

3. Ilpu BbICTABJIEHMM WUTOTOBOM OLIEHKM YYMTHIBAETCS KaK YpOBEHb TEOPETUUECKUX 3HAHUU
YUEHHUKA, TaK U OBJIAJICHHME UM IPAKTUYECKMMU YMEHMSIMH U HaBblkaMU. OJIHAKO YYEHUKY HE
MOJKET OBITh BBICTABJICHA TOJIOKUTENbHAS MTOTOBAas OLEHKA [0 MATEMAaTHKE, €CJIM BCE WU
OOJIBIIMHCTBO €ro TEKyHIMX OOYyYalomMX H KOHTPOJBHBIX paboT, a TakkKe HUTOroBas
KOHTpOJIbHasi paboTa OILIEHEHbl KaK HEYJOBJIETBOPUTEIbHBIE, XOTS €ro YCTHBIE OTBETHI
OLICHUBAJIMCH TOJIOKHUTENBHO.

4. Hanumuue Tekymiell HEyIOBIETBOPUTEIBHOM OTMETKH HE  SBISETCA  IPUYUHOM,
MPENSATCTBYIOIIEH BBICTABICHUID HWTOTOBOM OTMETKH «S5», €CIIM y YYMTENsd €CTh OCHOBAaHHUE
CUMTATh, YTO JAHHASI TEMA WX Pa3/iel MOJHOCTHIO YCBOCHBI Y4 aIIUMCS.

5. UtoroBas olieHKa 3a roj BBICTABJISETCS HA OCHOBAHWU YETBEPTHBIX OLIEHOK, HO TaKXe C
00s3aTeNbHBIM YU4€TOM (PaKTHUYECKOTO YPOBHS 3HaHUM yUeHHKa Ha KOHEI Toja.

Y4yeOHO-MeTOANYECKOE 00eceYyeHue
Jasi yyeHuka:

Atanacsa JI.C. T'eomerpus 7 — 9. YueObnuk mis 7 — 9 kmaccoB cpemHed mkombl. M.,
«IIpocsemenue» 2017.
Jas yuurens:
1. Teomerpus. 9xn. Jumakrt. marep. 3uB b.I". 2016 -127¢
2. T'eomerpus. Meroaudeckue pekomeHaanuu. 9 kmacc: k. mis yuutens/JI. C. AtanacsH,
B. @. byry3o0s, 0. A. I'nazkoB u ap. — M.: IIpocemienue, 2016
HNHTepHET-pecypcebl.
www.edu.ru (caiitr MOuH P®).
www.school.edu.ru (Poccutickuii 0611c00pa3oBaTeIbHbBIN MOPTA).
www.pedsovet.org (Beepoccuiickuii MTHTEpHET-TIEICOBET)
www.math.ru (MaTepHeT-moaaepKKa yauTeneid MaTeMaTHKH ).
www.mccme.ru  (caiit  MOCKOBCKOTO  IIGHTpa  HENPEPBIBHOIO  MAaTEMaTHYECKOTO
o0Opa3zoBaHus).
WWW.it-N.ru (ceTb TBOPYECKUX yIUTEIICH)
www.som.fsio.ru (cereBoe 0ObeqMHEHNE METOIUCTOB )
http:// mat.1september.ru (caiiT razeTsl «MaremMaTHuKa»)
http://festival.1september.ru (pectuBasip nemarormueckux wuaed «OTKPBITBIA YPOK»
(«ITepBoe ceHTAOPs»)).
10. www.exponenta.ru (o6pa3oBaTelbHbI MaTEeMAaTUYCCKUN CalT).
11. www.math.ru/lib (snmexTponHast MaremaTnueckas OMOIHOTEKA).
12. http:/school.collection.informika.ru (exuHas Kosutekims IH(PPOBBIX 00pa30BATEIBLHBIX
pecypcoB).
13.  www.kokch.kts.ru (on-line TectupoBanue 5-11 xmaccsr).
14. http://teacher.fio.ru (megarorudeckas macrepckas, ypoku B IHTepHeTe U Apyroe).
15.  www.uic.ssu.samara.ru (myreBoauTenb «B Mupe HayKkn JUIs IKOJIBHUKOB).
16.  http://interneturok.ru/ (ypoKku IIKOJIbHOW MPOTPaMMBI)
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Ka.ﬂe}mapﬂo-TeMaanecxoe IJIAHUPOBAHHE

No Hara Bunbl n
O_Ka 9a 96 98 Tema bopMBI
P [Tnan daxr [Inan daxr [Inan daxr KOHTPOJIA
IloBTOpeHUe M cucTeMaTH3alUsA Y4eOHOI0 MaTepuaJia 3a
Kypc reomerpun 8 kiaacca (44)
1 Tpeyronsauku. [TonoGHbIe TpeyronbHUKNA. COOTHOIIEHUS MEXKTY
CTOPOHAMH U YTJIAMH TPEYTOJIbHUKA
9 YerbipexyronbpHUKH. [lapamiensHbie U EPICHINKYISIPHBIE CII,
npsmele. [nomanu BII,
3 OKpyXHOCTb. YTJIBI U OKpPY)KHOCTb. BrimcaHHbIE W ONUCaHHbIE YO,
P, T
TPEYTrOJIbHUKU B YETHIPEXYTOJIbHUKH. CP,
4 Bxonnas nposepounas padoTa.
I'naBa [X. BekTopsl (84)
5 [TonsTHe BeKTOpa
6 [TonsTie BexTOpa
7 Cro>keHue ¥ BEIUMTAHKHE BEKTOPOB CII,
8 Cno>xeHue u BBIYUTaHUE BEKTOPOB 133’3,
9 CrnosxeHue u BBIYUTaHUE BEKTOPOB T ’
b
10 YMHOkKEHHE BEKTOPOB Ha YHUCIIO0 CP,
11 [IpuMeHeHne BEKTOPOB K PEIICHUIO 3a/1a4 PK
12 [IpuMeHeHmne BEKTOPOB K PELICHUIO 33124
I'maBa X. Metoa koopauuat (114)
13 KoopaunaTsl BekTOpa CII,
14 Koopaunats! BexTopa BII,
v YO,
15 [Ipocreiimme 3agaun B KOOpAUHATaX T
b
16 [Ipocreiimme 3aa4un B KOOpIMHATAX CP
b
17 YpaBHEHHNE OKPYKHOCTH. PK,
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18 VpaBHEHHE TPSIMOI. 1P
19 YpaBHEHHE OKPYKHOCTHU. Y paBHEHUE NpAMON. Perienue 3anau
20 Pemenne 3ama4 mo teme «MeTo KOOPIUHAT
21 Pemenue 3amau no teme «MeToa KOOpAUHAT»
22 Pemenue 3amau mo reme «MeTo KOOpAMHATY»
23 Konmponvnas paboma Ne 1 no meme « Bexkmopwi. Memoo KP
KOOPOUHAm»
I'naBa XI. CooTHOImIEeHHUsI MeK1Y CTOPOHAMH M YIJIaMH
Tpeyrojibuuka. Ckajsipuoe npousseaeHue BeKTopon (114)
24 CuHyc, KOCUHYC TaHT€HC yria
25 CuHyC, KOCUHYC TaHT€HC yTJia
26 CuHyc, KOCHHYC TaHT€HC yTia CI
27 COOTHOIIEHHST MKy CTOPOHAMH M yTIIaMH TPEYrOJIbHHUKA BH:
28 CooTHoOIIEHHS] MEXAY CTOPOHAMH U YIJIaMH TPEYroJbHHKA. YO,
29 CooTHoOIIeHHS MEXAY CTOPOHAMH U yriaMu TPEyroJibHUKa T,
30 COOTHOIICHHST MKy CTOPOHAMH M yTIIaMH TPEYrOJIbHHUKA SIE’
31 CxansipHoe Mpou3BeACHNUE BEKTOPOB HP’
32 CxansipHO€ MpOoU3BEACHUE BEKTOPOB
33 Pemenue 3agau no reMe « COOTHOIIEHHS MEXAY CTOPOHAMH U
yriamMu TpeyrojpHuka. CKaiasipHOE NMPOU3BEICHHE BEKTOPOBY»
Koumponvuas paboma Ne 2 no meme « Coomnowenus mexncoy
34 cmoponamu u yenamu mpeyeonrvuuxa. Ckaiaproe npouzgedenue KP
8EKMOPOB»
I'nasa XII. /InimHa oKpPY:KHOCTH U MJIomaab kpyra (114)
35 [IpaBunbHBIE MHOTOYTOJIBHUKHU CII,
36 OKpyXHOCTB, BIIMCAaHHAS B MIPABUIbHBI MHOTOYT'OJIbHUK BII,
37 OKpyXHOCTB, ONIMCaHHAsl OKOJIO MPABHILHOTO YO,
MHOTOYTOJIbHUKA T,
38 @opMyIIbI 7151 BEIYUCICHHS TIJI0MIAIU TPABUIBEHOTO CP,

15




MHOT'OYr'OJIbHHKA, €T0 CTOPOHBI U paanyca BIIMCAHHOM

PK,

OKPY>XHOCTHU I1P
39 [TocTpoenne mpaBUIBHBIX MHOTOYTOJIBHUKOB
40 JlinHa OKPYKHOCTH
41 [Inomwane kpyra
JlinHa OKPYKHOCTH U TUIOMIaAb Kpyra. CBs3b MEXIY
42 dbopMynaMu s BBIYUCIICHUS TUIONIAICH Kpyra U TUIOIaien
BITMCAHHBIX U OMMCAHHBIX MMPABIJIBHBIX MHOTOYTOJIbHHKOB
JlinHa OKPYKHOCTH U TUIOMIaAb Kpyra. CBs3b MEXIY
43 dbopmynaMu 1 BBIYMCIECHUS TUIOLIaAel Kpyra U miomanen
BIIMCAHHBIX U OMMCAHHBIX MMPABIJIBHBIX MHOTOYTOJTLHUKOB
44 Pemenue 3anau mo reme «JlinHa OKPYKHOCTH W TUIOIIA/Ib
Kpyra»
45 Konmponvnas paboma Ne 3 no meme «/{nuna okpysxcnocmu u KP
naowWaosb Kpyaa»
I'maBa XIII. JBuskenue (54)
46 [MoHusaTHE IBMXEHUS CII
b
47 Cummerpus. OceBasi CAMMETpHS, IEHTpaIbHas CHMMETPUS BII,
48 I[TapannenbHbli MEPEHOC U TTOBOPOT YO,
49 Pemenwne 3amad mo reme «JIBrHkeHHE» CP
50 Kontponbnas padora Ne 4 1o Teme «/[Brmxenue» KP
I'maa XIV. HauanbHble cBeleHHs U3 cTepeoMeTpun (54)
51 Mmuororpannuku. [lpusma. [lapannenenunen.
52 Muororpanauku. O6beMbl Te. CI1,
53 Muororpansuku. Iupamusa. BII,
54 Tena u nmoBepxHocTu BpamieHus. Lumuuap. Yo,
Konyc. Cp
55 Tena n nosepxHoctu Bpamenus. Cdepa u map.
IMoBTOpenue Kypca reomerpun 7-9 xkiaaccon (14-149)
56 [ToBTOopenue. O6 akcMOMax IIaHUMETPHH.
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57 Pemenue 3a):[aq”no teme: “IIpu3Haku paBeHCTBa
TPEYroJIbHUKOB”.

58 IToBTOpenue. Pemenue 3amgau no Telv,[’e: “COOTHOIIECHUS MEXKY
CTOPOHAaMHU U YIJIAMH TPEYTOJbHUKA .

59 [ToBTopenue. Pemenue 3agau mo teme: "HJIOHI'Z'll[I)
napajuieJorpamMMa, TpeyroJbHUKA U Tpanenuu'.

60 [ToBTOpenue. Pemenue 3agad o teme: "Teopema [Tudaropa”.

61 [ToBTOpEHue. PeﬁneHHe 3aaa4 o teme: " [lpusnaku nogoous
TPEYroJabHUKOB ".

62 Konmponvnas paboma Ne 5 no meme “Ilosmopenue”.

63 HOBTOpeHI/Ie;’PGHIeHI/Ie 3aza4 no teme: “KacarenpHas K
OKPY>KHOCTH .

64 [ToBTOpEenwue. PGH’I,GHI/Ie 3a7a4 no reme: “lLleHTpanbHbIe U
BIIMCAHHBIC YTJIbI .

65 IToBTOpenue. Pemenue 3:1213‘1 no teMe: “Brmcannas u
OTMCaHHAas OKPY>KHOCTH .

66 [ToBTOpenue. Pemenne 3amau n’c,) teme: “IlpuzHaku
NapajuIeIbHOCTU ABYX NMPSIMbBIX .

67 [ToBTOpEHME TIO pe3yabTaTaM aHalin3a KOHTPOJBbHOU pabOThI
No5

68 EOSBTopeHHe [0 pe3yJibTaTaM aHajln3a KOHTPOJIbHOU paboThI

o

CTL,
BIL,
vO,
KP

CP,
PK

Bcero 68uyacos

IlpunsTHIC COKpANIEeHUS:

T — tect

PK — pabora mo kapToukam

T — tecT

YO — ycTHBIi ompoc

CII — camonpoBepka

BII — B3auMonpoBepka

CP — camocrostensHas padora | [P — mpoBepounas padora
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