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1. IosicHUTEABLHAS 3aNIHCKA

PabGouas mporpamma mno reoMmerpus a8 7-9 KiaccoB COCTaBiieHa Ha OCHOBAHHUHU
denepanbHOil paboueil MporpaMMbl OCHOBHOTO 001ero obpazoBanusi «Matematuka (0a30BbIit
YpOBEHb) s 5-9 KiaccoB oOpa3oBaTeNbHBIX OpraHu3anui», paspadboranHoi OI'BHY
NHCTUTYT CTPATEI'IY PA3BUTUA OBPA3OBAHUS, Mocksa — 2023.

['eomeTpus Kak OJMH W3 OCHOBHBIX pPa3JIE€jOB IIKOJBbHON MaTEMAaTUKH, UMEIOIIUN CBOEH
LENBI0 00eCleuYnTh H3Y4YE€HHE CBOWCTB U pa3MepoB (uUryp, UX OTHOLICHHA M B3aUMHOE
pacrojoXeHue, ONUpaeTcs Ha JIOTMYECKYH0, JOKa3aTelbHYI JuHUIO. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOT'O O0IEro 00pa3oBaHMs 3aKII0YAETCA B TOM, YTO 0Oydaronuics
YUUTCS TMPOBOJUTH JIOKA3aTEJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUCHMS,
JIOKa3bIBaTh WCTHUHHBIE YTBEP)KJIEHHS W CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, MPOBOIHUTH
paccyX/IeHus «OT MPOTUBHOIO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHPOBATH OOpaTHBIE
YTBEPXKICHHUS.

Bropoii neHHOCThIO0 U3yUeHUs] TEOMETPUH SBIIETCS UCIOJIb30BaHNE €€ KaK MHCTPYMEHTa
IpU PELICHUH KaK MAaTeMaTU4YeCKHX, TaK M MPAKTUYECKUX 3a]ay, BCTPEUAIOLIUXCS B peabHOM
*u3HU. OOydaromuiicss JTOJDKEH Hay4yUTbCsl OINpPENETUTh T'€OMETpUYECKyio (GUrypy, omnucarb
CJIOBaMM JJaHHBIM 4epTEX WM PUCYHOK, HAUTHU IUIOINAAb 3€MEIbHOTO YYacTKa, paccUUTaTh
HEOOXOAMMYIO JIJTMHY OMNTOBOJIOKOHHOTO Kalenss win TpeOyeMble pa3Mmepbl Trapaxa s
aBTOMOOWIJIA. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIMTENbHAS JIMHUS B U3YYCHUU T'€OMETPUH.
[Tpu perieHnM 3a/1a4 MPaKTUUECKOTI0 XapakTepa 00yJaroUUics yUUTCsS CTPOUTh MaTeMaTUYeCKue
MOJICJIN PEAIbHBIX JKU3HEHHBIX CUTYallMid, IPOBOAUTH BBIYUCICHHUS U OLCHUBATH a/IEKBATHOCTH
MOJIy4YEHHOTO pe3yJbTara.

Kpaiine BakHO MOAUYEPKHUBATH CBA3M T'€OMETPHU C JAPYIMMH Y4YEOHBIMHU IpEIMETaMH,
MOTHBHPOBaTh  HCIOJB30BaTh  ONpPENEICHHUS  TIEeOMETpUYECKUX (GUryp W IHOHSATHUH,
JIEMOHCTPUPOBATh MPUMEHEHHE TIOJTYYECHHBIX YMEHHI B (PU3MKE U TEXHUKE. DT CBSI3U Haubosee
SApKO BUJHBI B TeMax «Bektopb», « TpuronoMmerpuyeckue cOOTHOIEHU», « MeTo1 KoopauHaT»
u «Teopema [Iudaropar.

VYuebnsiii kypc «['eoMeTpus» BKIIOUYAET CIICAYIONIME OCHOBHBIE pa3/elibl COICP>KaHMUS:
«l'eomerpuueckue ¢urypsl u ux cBoicTBay, «lI3MepeHne TeOMETPUYECKUX BEITUYUHY,
«/lexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTtopbl», «/IBMXKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus mog00Us.

O6111ee ynco YacoB, pEKOMEHI0BAaHHBIX JJI U3Y4eHHs ydeOHoro Kypca «l'eomerpus», —
204 yaca: B 7 kiacce — 68 yacoB (2 yaca B HeZlelNI0), B 8 kinacce — 68 yacoB (2 yaca B HEJIENIO), B
9 ximacce — 68 yacoB (2 "yaca B HEJIETIO).

OOyueHue oCyIIeCTBISAETCS M0 YUEOHUKY:

1. I'eomerpus. 7 — 9 kiacchl: y4eOHHMK JUtsi 00111€00pa30BaTEeIbHBIX OpraHu3aIui /
JI.C. Atanacsu u ap.- 13-e uzn., crep. — M.: IIpocsemenue, 2022

2. I[Inanupyemble pe3ybTaThl

IIpeaMeTHBbIE pe3yJIbTATHI OCBOECHHSI MIPOTrPAMMBI Y4€OHOI0 Kypca K KOHILY 00y4eHust
B 7 KJjacce:

Pacno3HaBaTh HW3ydeHHBIE TEOMETPUYECKHE (UTYpBI, OMNPEACNATh HX B3aUMHOE
pacroyio’keHue, n300paxxaTb TeOMETPHUECKUE PUTYPHI, BBITIOIHATH YEPTEIKH 1O YCIOBHIO 331a4H.
N3mepsTh NTHMHEHHBIC W YTIIOBBIE BEJIMYMHBI. Pemrath 3aaun Ha BBIYMCICHUE JIJTHH OTPE3KOB U
BEJIMYHUH YIJIOB.

Jlenatb rpyOyr0 OLIEHKY JUHEHHBIX W YIJIOBBIX BEJIUYHH MPEAMETOB B peaabHOM JKU3HH,
pa3MepoB MPHUPOTHBIX 00BEKTOB. PaznnuaTh pasMepsl ’TUX 0OBEKTOB IO MOPSIKY BETHUUHBI.

CTpouTh YepTEKHU K TCOMETPUUECKHUM 3a7ad4aM.

HOHBSOB&TBCSI HpI/I3HaKaMI/I paBeHCTBa TprI‘OJILHI/IKOB, HUCIIOJIB30BAThH HpI/I3HaKI/I nu
CBOMCTBA PaBHOOCAPEHHBIX TPEYTOJIHBHUKOB MPH PEIICHUH 3a/1a4.



[IpoBOIUTH TOTHYECKUE PACCYXKACHUS C UCIIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCsl NMpU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIBHUKOB, CBONCTBOM
MEJNaHbl, NPOBEAEHHOW K TUIOTEHY3€ MPSMOYrOJbHOTO TpPEYrOJbHHKA, B PEIICHUU
reOMETPUYECKUX 3a]1ay.

OnpenensTh napajyieIbHOCTh MPSIMBIX C IOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMU
cexymas. OnpenensaTs NapauleIbHOCTh MPSMBIX C IOMOLIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JAPYTrOM IPsIMOi.

Pemrate 3a1aun Ha KieT4aToi Oymare.

[IpoBOAUTH BBIUKCIEHHS M HAXOAUTh YHCIOBbIE M OYKBEHHbIE 3HAYEHHUS YIJOB B
F€OMETPUUYECKHX 3a/1ayaxX C UCII0JIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOT'OYTOJIBHUKOB,
CBOIICTB yIJI0B, 00pa30BaHHBIX MIPU [IEPECEUEHUH ABYX MapaJUIeIbHBIX MPSAMBIX ceKkyliell. Pemars
IIPAKTUYECKHE 3a]1a4M HAa HAX0XKJICHUE YIJIOB.

Bnagets noHATHEM r€OMETPUUECKOIO MECTA TOUEK. Y METh ONPEEIIATh OUCCEKTPHUCY yIila
Y CEpEIVHHBIN NEPIEHANKYJIIP K OTPE3KY KaK FEOMETPUUECKHE MECTA TOUEK.

DopMyIUpOBaTh ONPEIEIIECHUS OKPY>KHOCTH M KpPyra, XOpJAbl U JUaMeTpa OKPYKHOCTH,
I10JIb30BAThCS UX CBOMCTBAMHU. Y METh IPUMEHATH 9TH CBOMCTBA IIPU PEILIEHUU 3a7au.

Bnagerh noHsATHEM ONMCAHHON OKOJIO TPEYTOJIbHUKA OKPYXKHOCTH, YMETh HAXOJUTh €€
neHtp. Ilonap3oBatecs GakTamMu O TOM, 4TO OMCCEKTPUCH YIJIOB TPEYTOJIbHUKA MEPECEKatOTCs B
OJIHOM TOYKE, U O TOM, UYTO CEPEAMHHbIE MEPHEHAUKYISIPbl K CTOPOHAM TpPEyroJbHHKA
[IEPECEKAIOTCS B OJHON TOUKE.

Biamere noHsATMEM KacaTeNbHOW K OKPY)KHOCTH, IIOJIB30BaTbCAd TEOPEMOU O
NEPIIEHUKYJIAPHOCTH KacaTeNbHON U paauyca, IPOBEAEHHOIO K TOUKE KacaHus.

[Tonp30BaTbcsi MPOCTEMIIMMHM T€OMETPUYECKUMHU HEPABEHCTBAMM, IIOHUMATh UX
IIPAKTUYECKUMA CMBICIL.

[IpoBOANTHE OCHOBHBIE T€OMETPUUECKUE ITOCTPOEHUS € MTOMOILBIO IUPKYJIS U JIUHEUKH.

IIpenmeTHblie pe3yabTaThl 0CBOCHHS NPOTPAMMbI Y4eOHOI'0 Kypca K KOHILY 00y4eHus!
B 8 Ki1acce:

PacriozHaBaTh OCHOBHBIE BHJbI UYETBIPEXYTOJIBHUKOB, MX 3JEMEHTHI, I10JIb30BATHCA HMX
CBOMCTBAMM IPY PELIEHUH T€OMETPUYECKUX 3aad.

[IpuMeHsATH CBOICTBa TOYKHM IEpPECEUCHMsT MeIuaH TPeyrolbHUKa (LIEeHTpa Macc) B
penieHnu 3a1a4.

Bnagets noHsTHEM CcpelHEN JTUHUM TPEYTOJIbHUKA U TPANELUH, IPUMEHATh UX CBOWCTBA
IpyU pelICHHM TeomeTpuyeckux 3anad. [lonb3oBatbesi Teopemoin aneca U TEOpeMol O
IIPONOPLIMOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIs PELIEHUS IPAKTUYECKUX 3a/1a4.

[IpuMeHsTh NPU3HAKU [T000US TPEYTOJIBHUKOB B PEIICHUH T€OMETPHUUECKHX 3a/1ay.

[Tonp3oBatbes Teopemoil Iludaropa ans pemeHuss reoOMETPUYECKUX M MPAKTUYECKHX
3ama4. CTpOUTh MATEMaTHYECKYH) MOJENb B MPAKTHYECKUX 3a/]a4ax, CaMOCTOSTEIBHO JIEJaTh
4epTEX U HAXOAUTh COOTBETCTBYIOLINE JJIMHBI.

Biamers moHATHSAMU CHHYCa, KOCMHYCa M TAaHITE€HCA OCTPOIO YIJIa HPSIMOYTOJIbHOTO
TpeyrojabHHuKa. [1071630BaThCS 3TUMU NOHATUAMH U1 PEIICHUS IPAKTUUECKUX 3aad.

Beruucnsate  (paznuyHbIMH - CrIOCOOaMM)  IUIOIIAAb  TPEYroJbHUKA W TUIOMIAJHN
MHOTOYTONBHBIX  (uryp (MONb3ysch, TA€ HEOOXOIUMO, KalbKyinsaTopoM). [IpuMeHsTh
MOJIyY€HHbIE YMEHHU B IPAKTUYECKUX 3a7a4ax.

Brnaners NMOHATUSMM BOMCAaHHOTO M LIEHTPAJIbHOTO YIja, HCIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX yTriax, yriax MeXy XopJaMu (CEKYIUMHU) U YTiIe MeXay KacaTeabHOU U XOpA0H npu
pELIEHNU T€OMETPUYECKUX 3a/1a4.

Bragers moHsATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHITh CBOMCTBA ONMCAHHOTO
YEeTBIPEXYTOJIbHUKA IIPU PELICHUH 3a]1a4.

[IpuMeHsTh MONy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJEIH IS
3aJa4 peajbHON KU3HU U TPOBOJUTH COOTBETCTBYIONUINE BBIUMCICHHS C TPUMEHEHHUEM MOA00MS
U TPUTOHOMETPUH (TTOJIB3YSCH, TJIe HEOOXOANUMO, KAIbKYJIATOPOM).



IIpenmeTHbIe pe3yJbTATHI 0CBOEHUS POrPaMMbI Y4eOHOI0 Kypca K KOHIY 00y4eHus
B 9 Kiacce:

3HaTh TPUTOHOMETPUYECKHE (QYHKIMM OCTPBIX YIJIOB, HAXOAMTh C HMX IOMOIIBIO
pasnyHble  3JEMEHThl  MPSMOYTOJbHOIO  TPEYrojbHUKA  («peleHHe MpsIMOYrOJbHBIX
TPEYroJabHUKOBY). HaxoauTh (¢ MOMOIIBI0 KaJIbKYJISATOpA) AJIUHBI U YIJIbI JJIs1 HETaOJIMYHBIX
3HAYCHHUH.

[Tonb3oBatbes popmynamMu MPUBEAECHNUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOXKIECTBOM
JUISL HAXOXKIECHHS COOTHOILIEHUH MEXly TPUTOHOMETPUYECKUMH BEINYMHAMH.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUISl HAX0XK/I€HUS Pa3JIMYHBIX 3JIEMEHTOB
TPEYroJibHUKA («pEIIeHUEe TPEYrOJIbHUKOBY), NMPUMEHATh MX INPH PEIICHUH TI'€OMETPHUYECKUX
3ajad.

Brnaners noustusiMu npeobpazoBaHus 000U, COOTBETCTBEHHBIX 2JIEMEHTOB MOA0OHBIX
¢uryp. Iloap3oBaThCcs CBONCTBAMU 110100MsI IPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIISTH JJIUHBI U
HAXOJUTh YIJIbl y 1MOA0OHBIX ¢Guryp. IlpumeHsaTs cBoiicTBa MOA00MS B MPaKTHYECKUX 3ajayax.
YMeTh NpUBOAUTH IPUMEPHI MOAOOHBIX PUTYP B OKPYXKAIOIIEM MUPE.

Ilonp30BaTbesd TEOPEMAMH O NMPOU3BEACHUM OTPE3KOB XOpZ, O MPOU3BEACHUM OTPE3KOB
CEeKYILHX, O KBaJpaTe KacaTeJIbHOM.

Ilonp30BaTbcs BEKTOpaMH, MOHHMMAaThb HX TEOMETPUYECKUH U (PU3HMUECKUH CMBICI,
IPUMEHATh MX B PEIHICHUH TeOMEeTpUYecKuX M (usnueckux 3aaad. [IpuMeHsTh ckaasipHOe
IIPOU3BE/ICHUE BEKTOPOB AJIs1 HAX0XKJIEHUS JAJIMH U YIJIOB.

[lonb30BaTbcss METONOM KOOPAMHAT HA IUIOCKOCTH, MPHUMEHSTh €ro B PpELICHUU
F€OMETPUUYECKUX U NIPAKTUYECKUX 3a]a4.

Bnazners NOHATUAMU NIPABUIBHOIO MHOTOYIOJIbHMKA, JJIMHBI OKPYKHOCTH, JUIMHBI JIyTH
OKPYKHOCTM M DPaJUAaHHOW MEpHI YIJIA, YMETh BBIYMCIATH IUIOIIAAb Kpyra M €ro 4YacTeu.
[TpuMeHATH MOyYeHHbIE YMEHUS B IPAKTUYECKUX 3a]1a4ax.

HaxoauTth ocu (WM UEHTPBI) CUMMETPUU (GUTyp, NMPUMEHATH JABMKCHHS IUIOCKOCTH B
MPOCTEUIINX CITydasiX.

[IpuMeHSTH N0JIy4EHHbIE 3HAHUSI HAa IPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJIEIH IS
3ajjay peaJlbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOILIME BHIUNCIEHUS C IPUMEHEHUEM TIOA00Ms
U TPUTOHOMETPHUYECKUX (DYHKIMH (TIOIB3YSACH, I/1€ HE0OX0IUMO, KAIbKYIATOPOM).

3. Conep:xanue TeM y4eOHOI0 Kypca

7 KJIIACC

Hauanbnusie noustusi reomerpuu. Touka, mpsiMas, OTpe30K, Jyd. Yrou. Buasl yrios.
BeprukansHple U cMmexHbIe yribl.  buccekrpuca yria. Jlomanas, MHOIOYTOJIbHUK.
[TapannenbHOCTb U NIEPIEHAUKYIAPHOCTD IPSAMBIX.

Cummerpuunsie purypsl. OCHOBHBIE CBOWMCTBA 0CEBOM cuMMeTpuu. [Ipumepsl cuMMeTpuu
B OKPY’KaroIleM MHUpE.

OCHOBHBIE TOCTPOEHMSI C IIOMOIIbIO LUPKYJIs M JIMHEHKHU. TpeyroiabHuK. Bbicora,
Me/inaHa, OMCCeKTpHca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUN TPEyroJIbHUKH. HepaBeHCTBO TpeyroiabHUKA.

CBoiicTBAa W TIPU3HAKU PABHOOEIPEHHOTO TpeyroyibHWKA. IIpu3HaKu paBeHCTBA
TPEYrOJIbHUKOB.

CBolicTBa M MPU3HAKHU MapajuieNbHbIX NpsAMbIX. CymMMma yriloB TpeyrojibHUKa. BHemHue
YTJIbI TPEYTOJIbHUKA.

[IpssmoyronbHbI TpeyroiabHUK. CBOMCTBO MeauaHbl MPSMOYIOJIBHOTO TPEYroJIbHHKA,
IpOBEAEHHOW K runoreHyse. lIpu3Haku paBeHCTBa INPSAMOYIOJBHBIX TPEYTOJbHUKOB.
[TpstMOyTONBHBIN TPEYTOJBHUK ¢ yriioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JJIMHE JIOMaHOH,
TeopeMa o OOJIbIIEM yTiie U OONbIIeH CTOPOHE TPeyroibHUKa. [leprneHuKysap U HaKJIOHHAS.



I'eomerpuueckoe MecTo ToudeK. buccekTpuca yriia U CepeuHHBIN NEPIEHAMKYIAP K
OTpE3KY KaKk FreOMETPUYECKHE MECTa TOYEK.

OxkpyXKHOCTb M KpyTr, XOopJa W JAMaMeTp, UX CBoicTBa. B3auMHoe pacrnosoxkeHue
OKpYHOCTH U psimoi. KacarenpHas u cexyimas K OKpykHocTH. OKpyKHOCTb, BIMCAHHAS B yTOJL.
Brnincannas 1 onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

UYersipéxyronpauku. [lapamienorpamMm, €ro npu3Haku M CBOWCTBA. YacTHbIE Ciy4yau
napajiesiorpaMMoB  (IPSIMOYTOJIBHUK, poMO, KBaJIpar), UX NpPU3HAKU U cBoiicTBa. Tpamenms,
paBHOOOKas Tparenus, €€ cBoicTBa U npu3Haku. [IpsimoyrosnbHas Tpaneuus.

Meton ynsoenust Menuansl. LlenTpanbHas cumMerpus. Teopema daneca u teopema o
IIPONOPLMOHATIBHBIX OTPE3KAX.

CpenHue TMHUM TpEeyroibHUKA U Tpaneuuu. LlenTp macc TpeyrosapHukKa.

[TogoOue TpeyroabHUKOB, KO3hdumueHT mogodus. [Ipu3Haku mogoOus TPEYroJIbHUKOB.
[TpumeHeHue noA00Ms IPU PELICHUN MPAKTUYECKUX 3a]1a4.

CaoiicTBa momaaei reomerpuyeckux ¢uryp. @opmyiibl Ui IUIOMIAN TPEYrOJbHUKA,
napaenorpaMma, pom6a u Tpaneruu. OTHOIICHHE TUIOINAeH MOJOOHBIX GUTyp.

Boruncnenue minomazei TpeyroabHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4yaTo Oymare.

Teopema Iludaropa. Ilpumenenune teopems! Iludaropa npu pemeHHMH HPAKTUYECKUX
3a1ad.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro yIja NPsSMOYTOJbHOIO TpeyrosbHUKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuaeckue GpyHkmuu yriioB B 30°, 45° u 60°.

Brnucannble U LEHTPAJIBHBIC YIVIBI, YIOJI MEXAY KacaTeIbHOM U XOpHAOWU. YTIUIBI MEXIY
XOpAAaMHU U CeKyHIIMMH. BrincanHble 1 onucaHHbIe YeTBIPEXYTOIbHUKU. B3auMHOE paconoxeHne
IBYX OKpyxHOcTel. Kacanue okpyxkHocTeil. O01e kacaTelbHbIe K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TtanreHc yrioB or 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJeCTBO. POPMYJIBI IPUBEACHHUS.

Pemenue TtpeyronbHukoB. TeopeMa KOCMHYCOB M TeOpemMa CHHYCOB. PemieHue
IIPAKTUYECKUX 3a7a4 ¢ UCIOIb30BAaHUEM TEOPEMBI KOCHHYCOB H TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue nomobus. [Togodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 pou3BeIeHUN OTPE3KOB XOP, TEOPEMBI O IPOU3BEACHUH OTPE3KOB CEKYIIUX,
TEeopeMa O KBaJlpaTe KacaTeJIbHOMU.

Bekrop, amumHa (MOJysdb) BEKTOpAa, COHANpPaBJIEHHBIE BEKTOPBI, IPOTHUBOIOJIOKHO
HaIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PaBEHCTBO BEKTOPOB, OINEpalMd Hal
BEKTOpaMH. Pa3nokeHue BeKTOpa Mo JByM HEKOJUIMHEapHbIM BekTopaM. KoopauHaTsl BEKTOpA.
CkasiipHO€E ITPOU3BENEHNE BEKTOPOB, IPUMEHEHUE JIJIsl HAX0KIEHUS JJIMH U YIJIOB.

JlekapTOBbl KOOpDJMHATHI HA IUIOCKOCTH. YPaBHEHUS TMPAMOM M OKPYKHOCTU B
KOOpJMHATAaX, IEPECEUECHUE OKPY>KHOCTEHN U IpsIMBIX. MeTo1 KOOpJMHAT U €r0 IPUMEHEHHUE.

IIpaBuibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKPYKHOCTH. I'pangycHas u panuaHHas Mepa yria,
BBIYMCIICHHE JUIMH YT OKpYKHOCTeH. [1imomane kpyra, ceKTopa, CErMeHTa.

JIBMKEHMSI IUIOCKOCTU ¥ BHYTPEHHHE CUMMETPUN QUTyp (31€MEHTapHbIe
npeacrasienus). [lapamnensusiit neperoc. [1oBopoT.

4. TemaTn4eckoe IVIaHNPOBaHHUE € ONpeeJIeHHeM OCHOBHBIX BHI0B Y4eOHOM
AeATeTbHOCTH 00y4aroMXCH

7 KJIACC

Ne | HaumeHoBaHue

/I | pa3JesioB U TeM Bcero OcHOBHbBIE BU/IbI IEATETLHOCTH 00YYaIOLINXCS
IIPOrpaMMbl 4acoB

1 IIpocreitue 14 ®opMyJIMPOBATH OCHOBHBIE ITOHATHUS U OIPEICICHUS.
TE€OMETPUYECKHE




(burypsl u ux
ceoricTBa. M3mepenue
F€OMETPUYECKUX
BEJINYUH

Pacno3HaBaTh u3ydeHHbIE Te€OMETpUUYECKUE (PUTYpHI,
onpeaeaAaTh UX B3aUMHOE PACIIONI0KEHNE, BHINOJIHATH
4epTEXK 110 YCIOBUIO 3aa4u.

IIpoBoauTh MNpOCTEHIINE IOCTPOCHUSA C IIOMOLIBIO
LIUPKYJIS ¥ JINHEUKH.

N3mepsATh  JIMHEHHBIE W YIJIOBBIE  BEJIMYUHBI
FEOMETPUUECKHUX U MPAKTUYECKUX OOBEKTOB.
OnpeaensiTh «Ha Tia3» pa3Mepbl peaJbHbIX 00bEKTOB,
NMPOBOAUTH TPYOYIO OIEHKY WX pa3MEPOB.

Pemarp 3amauM Ha BBIYHMCIEHUE JIJIUH OTPE3KOB U
BEJIMYMH YTJIOB.

Pemarp 3amaum  Ha  B3aUMHOE  PACIIOJIOKEHHE
FeOMETPUUECKHUX QUryp.

IIpoBoauTs KiIacCHU(PUKALKIO YIJIOB, BBIYHCIATH
JUHEMHbIE U  YIJIOBbIE  BEJIWYHHBI, HPOBOAUTH
HEOOXO0IMMBbIE JI0Ka3aTeNIbHbIE PACCYXKICHUS.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHSI T€OMETPUU

TpeyroiabHUKH

22

Pacno3HaBaTh Tapbl paBHBIX TPEYrOJLHUKOB Ha
TOTOBBIX YepTekax (C yKa3aHHEM MPU3HAKOB).
BeiBoauTh crienctBus (PaBEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTrOJILHUKOB.
@opmyaupoBaTh  ONPEACICHHUSA: OCTPOYTOJIBHOTO,
TYMOYTOJILHOTO, MPsIMOYTOJIBHOTO, PaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO  TPEYTOJILHUKOB;  OMCCEKTPHUCHI,
BBICOTHI, MEJHAHbl TPEYroJbHUKA, CEPEIUHHOIO
NEepIEHINKYIISpa OTPE3Ka; MepUMETpa TPEYTrOIbHUKA.
DopMyIMPOBATH CBOICTBa u MPU3HAKHU
pPaBHOOEIPEHHOTO TPEYTOJIbHHKA.

CTpouth 4YepTexH, peliaTh 3aJaYH C IOMOIIBIO
HAXO0XJICHUS PaBHBIX TPEYTOJHLHUKOB.

I[IpuMeHSITh TPU3HAKK PABEHCTBA MPSIMOYTOJBHBIX
TPEYroJbHUKOB B 33]a4ax.

Hcnonb3oBath U poBbIe pecypchl Jist
HCCJIeIOBAHMA CBOKCTB U3y4aeMbIX (QUTyp.
3HAKOMHTBCS € MCTOPHEN Pa3BUTHSI TEOMETPUH

[TapannenpHbie
npsiMble, CyMMa
YTJIOB TPEYrOJIbHUKA

14

®opMyJIMpOBaTh TNOHATHE [APAJUIEIBHBIX HPSIMBIX,
HAXOJMTb IIPAKTUYECKUE IPUMEPHL.

M3yuars cBoiicTBa yriioB, 00pa3oBaHHBIX IpH
[IEPECEUEHUH  NApAJUIEIBHBIX  INPAMBIX  CEKYLIEH.
IIpoBoauTh 10KA3aTEJLCTBA IAPAUIEIBHOCTH JIBYX
OpSAMBIX C TIOMOIIBIO YIJIOB, OOpa30BaHHBIX IpHU
MIEPECEYECHUH ITUX IIPSAMBIX TPETHEH NPSIMOIA.
BbruncaasTe CyMMy  yIJIOB  TPEYroJbHHMKAa U
MHOT'OYT'OJIbHUKA.

Haxoautp uncioBble 1 OyKBEHHbIE 3HAYEHUS YIJIOB B
FeOMETPUUYECKHUX 3aJa4aX ¢ MCIOJIb30BAHUEM TEOPEM O
CyMMe€ YTJIOB TPEYTOJIbHUKA U MHOI'OYT'OJIbHHKA.
3HAKOMHTBCS C HCTOPHEH Pa3BUTHsI TEOMETPUU

OKpY>KHOCTb U KPYT.
I'eomerpuueckue
ITOCTPOEHHUS

14

PopMyJIMPOBATH ONPEAETCHHUA. OKPYKHOCTH, XOPIBL,
JMaMeTpa U KacaTelbHON K OKpy:XHOCTH. M3y4aThb ux
CBOMCTBA, IPU3HAKU, CTPOUTDH YEPTEKHU.




HccaenoBarb, B TOM 4uClI€ HCHOJAb3YS LU(PPOBbIE
pecypcebl: OKPYXKHOCTb, BIIMCAaHHYK) B YIOJ; LIEHTP
OKPY’KHOCTH, BIIMCAHHOW B YIOJI; pPAaBEHCTBO OTPE3KOB
KacarenbHbpix. Mcmogaw3oBars Meroa IMT ngug
JIOKa3aTeNbCTBA TEOPEM O MEepPeceyeHUH OUCCEKTPHC
YIJIOB TPEYTOJIbHUKA U CEPEIAUHHBIX NEPIEHANKYIISPOB
K CTOpOHAM TpeyroJibHuKa ¢ nomoinbo ['MT.
OgiajgeBaTh NOHATHUSIMH BIIMCAaHHOW U ONUCAHHOMU
OKPY’KHOCTEH TpPEYroJbHHKAa, HAXOAUThH LIEHTPHI 3THUX
OKPY’KHOCTEH.

Pemiate OCHOBHBIE 3aJa4M HA IOCTPOEHME: YIJIA,
PaBHOTO JAaHHOMY; CEPEAUHHOIO IEPIEHAMUKYJIApa
JTAaHHOTO OTPEe3Ka; MPSAMOM, MPOXOASIIEH Yepe3 TaHHYIO
TOYKY M MEPIEHAMKYIIPHOM JAHHOW  IPSMOM;
OMCCEeKTPUCHl JIAaHHOTO yIJla; TPEYroJbHUKOB IO
Pa3IIUYHBIM DJIEMEHTAM.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHSI T€OMETPUU

S) IToBTOpEHME, 4 Pemate 3aja4yu Ha IOBTOpPEHHUE, WJUIIOCTPUPYIOLIUE
0000111eHIe 3HAHUH CBS3M MEXKAY PAa3IMYHBIMU YacTSIMH Kypca
OBILIEE KOJIMYECTBO | 68
YACOB I10
I[TPOTPAMME
8 KJIACC
No | HaumeHoBaHue
/T | pa3iesioB U TEM Bcero | OcHOBHBIE BUIBI I€ATEIBHOCTH 00yYarOINXCS
MIPOTPaMMBbI 4acoB
1 YeTpIpEXyTrolbHUKI 12 HN300paxath W HAXOAUTh  HAa  4YepTexax
YeTHIPEXYTOILHUKH PA3HBIX BUIOB U UX DJICMEHTHI.
®opMyJIMpOBaTH ONpeiesIeHUsI: MapaienorpaMmma,
NpsIMOYTOJIbHMKA, pomOa, KBajpara, TparenuH,
PaBHOOOKOM Tparenuu, mpsiMOyroJIbHON Tpareruy.
Jloka3bIBaTh M MCNOJIL30BATh NP PelIeHUN 3a/1a4
MpU3HAKU u CBOICTBA: napajuiesiorpaMmma,
NpsIMOYTOJIbHMKA, pomOa, KBajapara, TpareluH,
PaBHOOOKOM Tparenuu, mpsiMOyroJIbHOW Tpareiuy.
I[IpumeHsATH MeTo VIBOCHUS MeHaHbI
TpeyroJbHUKA.
HUcnoan3oBath U poBHIE pecypcbl JUTSt
WCCJIETOBaHMSI CBOMCTB U3y4aeMbIX QUTyp.
3HAKOMHTBCS C HCTOPHEI Pa3BUTHS TEOMETPHH
2 Teopema ®aneca u 15 I[IpoBoANTH MOCTPOEHHUSI C TIOMOINBIO IUPKYJIS U
TeopemMa o JMHEWKA C HCHOJIb30BaHUE TeopeMbl Daneca u
MIPOTTOPITUOHATTEHBIX TEOpPEMBI O TPOIMOPIMOHATBHBIX OTpe3KaX, CTPOUTH
OTpe3Kax, MoJ00HbIe 4eTBEPTHIN MPOMOPLIUOHAIBHBIN OTPE30K.
TPEYTOJIbHUKHU IIpoBoauTh A0KA3aTENBCTBO TOTO, YTO MEIUAHBI
TPEYroJIbHUKAa TNEPECeKalnTCsl B OJHOM TOYKe, U
HAXOIUTh
CBA3b C IIEHTPOM Macc, HAXOAHUTh OTHOIICHHE, B
KOTOPOM MEJMAHBI ICJISATCS TOYKOW MX NIEPECCUCHHSI.




HaxoauTh 10100HBIE TPEYrOJbHUKH Ha TOTOBBIX
YyepTekax ¢ yKa3aHHEM COOTBETCTBYIOLIMX MPU3HAKOB
oa00us.

Pemarp 3amaum Ha 1OJOOHBIE TPEYrONBHUKU C
MOMOIIIBIO CAMOCTOSTEIILHOTO MIOCTPOCHHUS YSPTEIKEH 1
HaXO0XJICHHS TIOJI0OHBIX TPEYTOJIEHUKOB.

IMpoBoauTh [0Ka3aTEIbLCTBA C HCIOJIH30BAHHEM
NPU3HAKOB MOA00US.

Jloka3pIBaTh TPH MIPU3HAKA MTOI00HS TPEYTOIbHUKOB.
I[IpuMeHsATH TIOJyYCHHBIC 3HAHUS TIPU pPEHICHHH
FEOMETPUYECKUX M MPAKTHUECKHX 3a/1au.
3HAKOMHUTBCH ¢ HCTOPHEH Pa3BUTHSI TEOMETPUHU

ITmontane.
Haxoxnenne
IUIomageu
TPEYTOJIHHUKOB H
MHOTOYTOJIbHBIX
¢buryp. [Tnomamu
MOJ00HBIX (HHUTYp

14

OsiafgeBaTh NEePBHYHBIMU MPeACTABJICHUAMH 00
oOmield Teopuu Iwiomaan (Mepsl), (GopMyJIHPOBATH
CBOICTBa IJIOIIAAH, BBISICHATh UX HATJISAHBINA CMBICI.
BbiBoAuTL (QOpMyINBI IUIOIAAM TMapajiesorpaMmma,
TpeyrojbHUKa, Tpaneuuu u3 QopMyibl IUIOUIAIN
IPSIMOYTOJIbHHKA (KBajapaTa).

BbiBoauTh  QopMynbl  IUIOMIANM  BBIIYKIIOTO
YeThIPEXYTOJbHUKA YEPE3 JAMArOHaIN U Yrodl MEXIy
HUMU.

Haxonuth 1utomanu ¢uryp, u300pakEHHBIX Ha
KJIeTYaTO Oymare, MCIOJIbL30BaTh pa3orueHnue QUTYPHI
Ha YacTU U JOCTpauBaHUE.

Pa3zoupartnb npuMepbI KCTIOJIb30BaHUS
BCIIOMOTaTeIbHOM IO IN TUISL pelieHus
reOMEeTPUYECKUX 3a/1a4.

HaxoauThp miomniaam mogoOHbIX Guryp.

BbruncasTs 1I0M@AAM Pa3iMuyHbIX MHOTOYTOJBHBIX
buryp.

Pemiate 3amauMm Ha TMOMAAL C TNPAKTUYECKUM
COJIep)KaHUEM

Teopema [Iudaropa u
Hayaja
TPUTOHOMETPUHU

10

Joxka3zpiBaTh Teopemy [ludaropa, ucnoJib3oBaTh e€ B
IIPAaKTUYECKUX BBIYUCIICHUSX.

®opMyJMPOBATH OIPEACIICHNS TPUTOHOMETPUUYECKHUX
(GyHKIMI OCTPOro yria, MpoBepsATh UX KOPPEKTHOCTD.
BbpiBOAUTH TPUTOHOMETPUYECKHUE COOTHOILICHHS B
IIPSAIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccnenoBare COOTHOLICHUS MEXKIYy CTOPOHAMHU B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriaamu B 45° u 45°;
30° u 60°.

Ucnoab3oBats (GopMysbl MPUBEAECHHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO I HAXOXKICHMS
COOTHOLICHUI MEXIY TPUTOHOMETPUYECKUMHU
GYHKIUSAMH pa3IuYHbIX OCTPBIX YTJIOB.

IlpuMeHATh IOJNy4YCHHbIC 3HAHUSA U YMEHHs IIpU
pELICHUH PAKTUYECKUX 3aa4.

3HAKOMHTBCS C HCTOPHEH pa3BUTHSI TEOMETPUU

VYTl B OKPY>KHOCTH.
Bnucannsie u
ONMCaHHbIE
YETHIPEXYTOJIbHUKHU.

13

®opmyaupoBaTh OCHOBHBIC OTIpeIeIICHUS,
CBSI3aHHBIC C yIJIaMd B Kpyre (BIOUCAHHBIA Yrodi,
[EHTPAIBHBIA YTOM).




KacarenbHble k HaxoauTth BOucaHHbIE YIJIbI, ONMUPAIOIIUECS HA OJIHY
okpyxHoctu. Kacanue YTy, BBIYHCIATH YIJIbl C IOMOIIBIO TEOPEMBI O
OKpPYKHOCTEH BIIMCAHHBIX  YIJIaX, TEOPEMbl O  BIHMCAHHOM
YEThIPEXYTOJIbHUKE, TEOPEMBI O LIEHTPAILHOM YTJIE.
HccnenoBatb, B TOM 4YHCIE C MOMOIIBIO HU(PPOBBIX
pecypcos, BIIMCAHHbIE " OTHMCaHHBIE
YEeTHIPEXYTOJIbHUKY, BBIBOAUTH KX CBOMCTBA U
MPU3HAKHU.
Hcnonb3oBaTh 3TU CBOMCTBA M TpPU3HAKU IPU
pELIEeHNN 3a1a4
6 [ToBTOpEHME, 4 Pematp 3a1aum Ha MOBTOPEHHE, WILIIOCTPUPYIOIINE
00o011eHne 3HaHUH| CBSI3U MEXKIY Pa3TUYHBIMU YaCTSIMH Kypca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
9 KVIACC
Ne | HaumeHnoBanue
/1 | pa3aesioB U TeM Bcero | OcHOBHBIE BUIbI I€ATEIBHOCTH 00YYarOIINXCS
MIPOrPaMMBbI 4acoB
1 TpuronomeTtpusi. 16 ®opMyIMpPOBaTh ONpe/ieeHUsl TPUTOHOMETPUYECKUX
Teopembl KOCUHYCOB (GYHKIUHI TYIBIX U MPSIMBIX YTJIOB.
U CUHYCOB. Pemienune BbIBOAMTH TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
TPEYTrOJIbHUKOB paanycoM ONMCAHHOM OKPYKHOCTH).
BeiBoauTth GopMyJibl AJI BHIYUCICHUS IIOLIAAEH €
HCNOJIb30BAHHEM TeopeM TPUroHomeTpum (popmyrna
IUIOIIA/IA TPEYTOJIbHUKA 4epe3 JIBe CTOPOHBI M YTOJ
MEXIy HUMH, GOpMyJa IUIOMAAN YETHIPEXYTOIbHUKA
yepes ero JUaroHalld U yrojl MeXy HUMH).
Pemate TpeyrojabHUKH.
Pemiats mnpakThyeckue 3aJayd, CBOJAIIMECS K
HAaXO0XKJICHUIO PA3IMUHBIX 3JIEMEHTOB TPEYIOJIbHUKA
2 [IpeobpazoBanue 10 OcBanBaTh MNOHSITHE TPeOoOpa3oBaHUS IMOAOOUSI.
no00usl. HccnenoBarb OTHOLIEHWE JIMHEHHBIX DJIEMEHTOB
MeTtpuueckue buryp mnpu mnpeoOpazoBanuu mnoaodus. Haxoaurts
COOTHOUIEHMSI B IpUMEPBI 0100 B OKpYKArOIIeH 1eHCTBUTEIBHOCTH.
OKPY>KHOCTH BbIBOAMTH  METPUYECKHE COOTHOILICHUS  MEXKIY
OTpe3KaMHM XOpJA, CEeKyIIMX M KacaTelbHbIX C
UCIIOJIb30BAHUEM BIIMCAHHBIX YIJIOB W MOJOOHBIX
TpeyrojabHUKOB. Pemarb reomerpuueckue 3ajgauud U
3aladyl M3 pEAIbHON IKU3HU C HCIOJIb30BAHHEM
110JI00HBIX TPEYTOJIbHUKOB
3 Bexropsl 12 Hcnonb30BaTh BEKTOPHI KAK HAIpPaBIEHHBIE OTPE3KH,
HCCJIe0BATh TE€OMETpUYECKU (IepeMelieHne) M
¢duznyeckuil (cuaa) CMbICIIbI BEKTOPOB.
3HaTh ompeaeeHMs CyMMbl U PAa3sHOCTU BEKTODPOB,
YMHOXEHHUSI BEKTOpa Ha YHUCJIO, HCCJIAeJ0BaTh
TreOMETPUYECKU M (UBNYECKHH CMBICIBI  3THX
onepanui.
Pemate reomerpuueckue 3anaud ¢ HCIOJIb30BaHUEM
BEKTOPOB.




PackinagpiBaTh BEKTOp MO JBYM HEKOJIMHEAPHBIM
BEKTOPAM.

Hcnoab3oBaTe CKalIpHOE NPOU3BEICHHE BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBOWCTBA.

BbluncassTe cymMMy, Ppa3sHOCTh UM CKaJISIpHOE
IIPOM3BEJIEHNE BEKTOPOB B KOOPANHATAX.

I[IpumensaTs CKaJIsipHOE IIPOU3BEACHUE JUIS
HaXO0XKJIEHUs JJIMH U YIJIOB

JlekapTOBBI 9 OcBauBaTh MNOHATHE TPSMOYTOJbHOM  CHUCTEMBI
KOOpPAWHATHI Ha KOOpAWHAT, JCKAPTOBLIX KOOPAWHAT TOYKH.
MJIOCKOCTH BbiBoAMTH ypaBHEHHE TPSAMONH UM  OKPYKHOCTH.

BoiaeasiTh NOJHBINA KBaAPAT U1l HAXOXKIACHUS LEHTPA U
paanyca OKpy)HOCTH IO €€ YPaBHEHHUIO.

PemaTh 3amaum Ha HaXOXIACHUE TOYEK IMEpPECEUCHUs
NpsIMBIX M OKPYXHOCTEd C TMOMOIIbIO MeEToAa
KOOp/IMHAT.

Hcnoab30BaTh CBOICTBA YrioBoro ko3¢ ¢uineHTta
OpsIMOMl TpH  pelIeHUMU 3adad, JUIsl ONpeeieHUs
PaCIONI0XKEHUS MPSIMOIA.

IIpumeHATH KOOPAMHATHI npu pereHnun
FeOMETPUYECKUX W  NPaKTHYECKUX  3ajad, JJis
MOCTPOEHUSI MAaTEeMaTHYECKUX MOJIeNield pealbHBIX
3a/1a4 («METOJ KOOPIUHAT ).

IMoab30BaTbCA 111 TOCTPOCHUS M HCCIIECIOBAHUUI
I (POBBIMU peCypcamu.

3HAKOMHUTBCS € UCTOPHUEN Pa3BUTHS TE€OMETPUU

[IpaBunbHbBIE 8 DopMyJIHPOBATH orpezeneHue MPAaBUIBHBIX
MHOT'OYTOJIbHUKH. MHOTOYTOJIbHUKOB, HAXOAMTH UX DJIEMECHTBHI.

JliHa OKPY>KHOCTH U IMoab30BaThesl  MOHSATHEM  JJIMHBI  OKPY>KHOCTH,
IIoLaAb Kpyra. BBEJICHHBIM c MTOMOIIIBIO MIPABIILHBIX
Boruncnenue MHOTOYTOJIbHUKOB, ONpPeAeasiTh YnCiIO [, IIHHY TyTH
iouaaen U paJlMaHHYIO MEpy yria.

IIpoBoauTh mepexox OT paguaHHOW Mephl yria K
rpajlyCHON U HA00OPOT.

OmnpepensaTy 1I0MAAb KpyTa.

BoiBoauth dopmyabl (B IpagyCHOM M paanaHHOU
Mepe) Ul AJIUH YT, IUIOINAaAel CEKTOPOB U CerMEHTOB.
BoruncasaTs miomaan Guryp, BKIOYAOMIUX SIEMEHTBI
OKPY>KHOCTH (Kpyra).

HaxoauTsp 1mromaay B 3aa4ax pealbHON KU3HH

JIBMKEHUS IIJIOCKOCTH | 6 Pa30oupare npuMephl, WUIIOCTPUPYIOLIUE MOHSITHS
JIBUKCHHUSL.

@®opMyJIHpPOBaTh  ONPEIEIICHHA  NapajuIeIbHOrO
IIEpEHOCca, IOBOPOTA U OCEBOM CUMMETpUU. BHIBOAUTH
UX CBOMCTBA, HAXOAUTH HENOIBH>KHBIEC TOUKH.
HaxoauTh LEHTPBI U OCH CUMMETPHUM INPOCTEUILIMX
buryp.

IIpyuMeHATh MNapajuIeIbHBIM IIEPEHOC U CUMMETPHUIO
Ipy  pEIICHUH TeOMETPHYECKUX 3amad  (pa3buparhb
IPUMEPBHI).

Hcnoab3oBath Uil TOCTPOEHUS M MCCIECIOBAHUN
I(PPOBBIE PECYPCHI

10



7 [ToBTOpEHME, 7 OnepupoBarh NoHATUSAMU: GUTYypa, TOUKA, IpsiMas,
o0o01ieHue, yrou, MHOT'OYTOJIbHUK, paBHOOEIPEHHBIN u
CUCTEMAaTU3aLUs PaBHOCTOPOHHUI
3HAHUH TPEYroJbHUKH, PSMOYTOJIbHBIH TPEYroJIbHUK,

MeAraHa, OucceKTpuca M BBICOTA TPEYroJIbHUKA,
napauienorpaMM, pomO, MpsIMOYTOJbHHK, KBaJpar,
Tpameuus; OKPYXHOCTb, KacaTelbHasi; PaBEHCTBO H
nojgobue (Guryp, TpeyroJbHUKOB; HapajelbHOCTh U
NEPIEHIUKYISAPHOCTD MPSMBIX, YTOJ MEXIY NPSIMbIMHU,
CUMMETpUSl OTHOCUTENBHO TOUKH WU IPSAMOM; IJIMHA,
paccTosiHue, BeJIMYMHA YIJIa, II0Ia/lb, IEPUMETP.
Hcnonb3oBats (opmyabl: nepumeTpa M IUIOMIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IJIOLIAAH
Kpyra, 00b€Ma IpsMOYTOJILHOTO Mapajuiesenunesa.
OnepupoBaTh NOHATHSIMHU: NPSMOYTOJIbHAS CUCTEMA
KOOpPAMHAT, BEKTOP; MCIOJIB30BATH ITH MOHATHS VIS
MpEeJICTaBICHUS JaHHBIX U PEIIeHUs 3a7a4, B TOM YKCie
U3 IPYTUX Y4eOHBIX MTPEIMETOB.

Pemiath 3a7a4u Ha MOBTOPEHUE OCHOBHBIX TMOHSTHH,
WUTIOCTPALIMIO CBS3€M MEXIY Ppa3Iu4YHbIMU YacTSIMH
Kypca. BoIOMpaTh MeToa /115 pelieHus 3a1a4u.
Pemate 3a1a4M 13 NOBCEJHEBHON KU3HU

OBIIEE KOJIMYECTBO 68

YACOB I10

ITPOI'PAMME
S. Cnoco0bl OLCHKH JOCTHKEHUS YYALIUMHUCS IJIAHHPYEMBbIX pe3yJibTATOB
7 KJIACC

Ne | HanmeHoBaHue pa3enoB U TEM MPOrpaMMBbl KoanuecTBo yacos

/T Bcero | Kontponwnblie | [Ipaktnueckue

paboTHI paboTHI

1 [Ipocreiimye reomeTpudeckre GUTypsl U UX

cBolicTBa. M3MepeHne reomeTpuaecKux 13
BEJIMYHMH
2 TpeyronbHUKH 19 1
3 [TapannenbHble IpsiMbIe, CyMMa YIJIOB 20 1
TPEYroJabHHUKA
4 OxpyKHOCTb U KpyT. [ eomeTpuueckue 12 1
MIOCTPOEHHUS

5 IToBTOpenue, 00001IeHNE 3HAHUN 4 1

OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOIT'PAMME
8 KIIACC

Ne | HanmeHoBaHue pa3enoB U TEM NPOrpaMMBbl KoanuecTBo yacos

n/n Bcero | Konrponbnsie | [Ipaktuueckue
paboTHI paloTHI

1 YeThIpEXyroJbHUKU 12 1

2 Teopema Daneca u Teopema o 15 1

MPOIMOPLHUOHANIBHBIX OTPE3Kax, MOJO0HBIE

TPEYTOJIbHUKU

11




3 [Inomane. Haxoxaenue miomanein 14 1
TPEYTOJIbHUKOB U MHOT'OYTOJIbHBIX (pUryp.
[Tnomaau nooOHbIX Guryp
4 Teopema [Iudaropa n Hayana rpuronomerpun | 10 1
5 VYT1Ibl B OKpY>KHOCTH. Brincannpie u 13 1
OIMCAHHBIE YEThIPEXYTOJbHUKH.
Kacarenbnsie k okpyxHocTu. Kacanue
OKPY>KHOCTEHN
6 IToBTOpEeHME, 0000IIIEHNE 3HAHHI 4 1
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
I[TPOI'PAMME
9 KJIACC
Ne | HanmeHOBaHMe pa3ienoB U TEM MPOrPaMMBbl KosmyecTBo yacos
/11 Bcero | Kontponwsnbie | [Ipaktrueckue
paboThI paboThI
1 Tpuronomerpus. Teopembl KOCHHYCOB U 16 1
CHUHYCOB. Penienne TpeyroibHUKOB
2 [IpeobpazoBanue nogobus. Merpuyeckue 10 1
COOTHOIIICHUSI B OKPY>KHOCTH
3 BexTops! 12 1
4 JlekapTOBBI KOOPAMHATHI HA TJIOCKOCTH 9 1
) [IpaBriIbHBIE MHOTOYTOJIBHUKH. JlJTMHA 8
OKPYKHOCTH | ILJIOIAAb Kpyra. Beraucienue
IUIOIAJEH
6 JIBY>KEHUS TIIOCKOCTH 7 1
7 [ToBTOpEeHME, 0600IIEHUE, CHCTEMATH3AIIHS 6 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
I[TPOI'PAMME

KpuTtepun u HOpMBI OICHNBAHUS Pe3yJIbTATOB YU4eOHOH JesiTeIbHOCTH YUAIIUXCS

Jlnisi OoLeHMBAaHMUSA TPEIMETHBIX PEe3ysbTaTOB MO ydyeOHOMY mpeaMery «MaremaTuka
ONPENIETIEHO MATh YPOBHEW JOCTHKEHUM yYaIIUXCsl, COOTBETCTBYIOIIUX OTMETKAM OT «5» 110 «1».

ba3oBelii ypoBEHb JOCTHKEHUI — YPOBEHB, KOTOPBIA IEMOHCTPUPYET OCBOCHUE YUEOHBIX
JIEHCTBUM C OMOPHOW CHUCTEMOW 3HAHMA B paMKax Juana3oHa (Kpyra) BBIICICHHBIX 3ajad.
OBnaneHne 0a30BBIM YPOBHEM SIBISIETCS OOCMAMOYHLIM NSl TPONOJDKEHUST OOydeHHs Ha
CIeyIolIel CTyNeHu o0pa3oBaHUs, HO He MO MpoduipHOMY HampaBieHHIO. [locThxkeHHIo
0a30BOr0 YpOBHSI COOTBETCTBYET OLIEHKA «YJOBJIETBOPUTENIBHO» (MM OTMETKa «3», OTMETKa
«3a4TCHOY).

[IpeBsiieHne 6a30BOr0 YpOBHSI CBUAETEIBCTBYET 00 YCBOCHUH OMOPHOM CUCTEMBI 3HAHUM
HAa YpOBHE OCO3HAHHOTO TMPOHM3BOJILHOTO OBJAJCHUSA Y4YEOHBIMH JCHCTBHSIMH, a TakKXke O
Kpyro3ope, mupote (Wiu n301paTenbHOCTH) UHTepecoB. Llenecoobpa3Ho BbIIEIUTH CIEAYIOIINE
JIBa YPOBHSI, IPEBBIMIAIOLTNE 0A30BbIii:

* MOBBIIICHHBI YPOBEHb JIOCTHKEHUS IUIAHUPYEMBIX PE3YJIbTaTOB, OLIEHKA «XOPOLIO»
(oTMeTKa «4»);

* BBICOKMH YPOBEHb JOCTWKEHHUS IUIAHUPYEMBIX pE3yJbTaTOB, OLIEHKA «OTIIMYHO»
(oTMeTKa «5»).

[ToBBILIEHHBIN W BBICOKHI YPOBHU JOCTHXKEHUS OTJIMYAKOTCS IO MOJHOTE OCBOEHUS
TUTAHUPYEMBIX Pe3yJIbTaTOB, YPOBHIO OBJIAJICHUS YUeOHBIMU IEUCTBUAMU U CHOPMUPOBAHHOCTHIO
MHTEPECOB K JIaHHOW NPEAMETHON 001acTH.

12



WupuBuayanbHbIE  TPAaeKTOpHHM  OOyYeHHS  OOydYalomMXcCs, JIEMOHCTPHPYIOUINX
MOBBIICHHBIH W BBICOKUNA YPOBHM JOCTHXKEHUH, Ieraecoodpa3Ho (HopMHpOBaTh C YYETOM
MHTEPECOB 3TUX 00yUArOMUXCS U UX IUTAHOB Ha Oyayee. [Ipy Hamyuy yCTOWYMBBIX HHTEPECOB
K yueOHOMY MpEeaMETY U OCHOBATENbHOM MOATOTOBKH 110 HEMY TaKue 00ydaroluecs MOTyT ObITh
BOBJICYCHBI B IMPOEKTHYIO NIEATEIHFHOCTh IO TPEAMETY M COPHEHTHPOBAHBI Ha MPOJOJIKCHUE
00y4eHHs B CTapIIUX KJIaccax Mo JaHHOMY IpOoQuITIo.

Jlis  omuMcaHHs TOATOTOBKH OOYYarOIIMXCs, YPOBEHb JOCTMDKCHHUH KOTOPBIX HIDKE
6a30Boro, 11e51ec000pa3HO BBIACIUTh TAKKE JIBA YPOBHS:

* HU3KHH YPOBEHb JIOCTIDKECHUH, OIEHKA «II0X0» (0TMeTKa «1», «2»), He TOCTHIKECHUE
0a30BOr0 YpOBHS (MIOHWKEHHBIN U HU3KUW YPOBHHU TOCTIKEHUN ) GUKCHPYETCS B 3aBUCUMOCTH OT
00BEMa U YPOBHSI OCBOCHHOTO U HEOCBOCHHOTO COJICPKAHUS TIPEAMETA.

Kak mpaBuiio, MOHMKEHHBIH YpOBEHb TOCTHUKEHHH CBUAETEIBCTBYET 00 OTCYTCTBUU
CHCTEMAaTU4YeCKOM 0a30BOM MOJITOTOBKH, O TOM, YTO 00YYaIOIIUMCS HE OCBOEHO AK€ U TTOJIOBUHBI

TUTAHUPYEMBIX Pe3yIbTaTOB, KOTOPHIE OCBAUBAET OOJIBITMHCTBO O0YYAIOIINXCS, O TOM, YTO
MMEIOTCSl 3HAYUTENIbHBIC MTPOOEThl B 3HAHUAX, JNajbHElee o0yueHue 3arpyaneHo. [Ipu stom
00y4JaromIMiCcss MOKET BBIMOJIHATH OTACNbHBIC 33/IaHUs MOBBIIIEHHOTO YpOoBHA. JlaHHas rpymnmna
oOyJarouxcs (B CpeTHeM B X07ie 00y4eHHs cocTapisitomias okoyno 10 %) tpedyert cnennaabHON
JTUATHOCTHKH 3aTpyJHEHUH B O0O0yueHUHW, NpoOENoB B CHCTEME 3HaHWM M OKa3aHUs
L[eJICHAIIPaBJICHHOM MOMOIIM B JOCTH)KEHUH 0a30BOTO YPOBHS.

Huskuili ypoBeHb OCBOCHHS TUIAHUPYEMBIX DPE3yJIbTaTOB CBUICTEIHCTBYET O HAJIUMYUU
TONBKO ()parMEHTAapHBIX 3HAHMWA 10 TpenMeTy, JaibHeimee OoOydeHHe NPaKTUYEeCKU
HEBO3MOXHO.

OO6yuaromumcsi, KOTOphIE AEMOHCTPUPYIOT HU3KHWH YPOBEHBb JOCTIKCHHM, TpeOyeTcs
CrelagbHas MOMOIIb HE TOJBKO MO Y4eOHOMY MPEAMETY, HO B IO JOPMUPOBAHUIO MOTUBAIIUU
K 00y4YeHHIO, pa3BUTHIO HHTEpEca K U3y4yaeMoil peAMETHON 001acTy, MOHUMAHHUIO 3HAYUMOCTH
npeaMeTa s )KU3HU U JIp. TONbKO HAMMYUE TOJ0KUTEIBHON MOTHUBALIUM MOKET CTaTh OCHOBOM
JUKBUAAIMH MPOOEIIOB B O0yUCHUH ISl JTAHHOU TPYIIIBI 00 yJarOIIXCS.

@opmbl KOHmMPOIA: YCTHBIN OTBET, KOHTPOJIbHASL paboTa, caMOCTOsTeNbHAs paboTa,

MaTeMaTHYECKHUI TUKTAHT, TECT (IPOBOJIUTCS B paMKax ypoka 5-10 MuHyT)

Hopmbl OIIEHOK MUCBMEHHBIX PabOT (KOHTpOJIbHAas paboTa, caMOCTOsATENbHAs padorta,
TeKyIlas MMCbMEeHHas paboTa) 1Mo MaTeMaTuke B 5—6 Kiraccax.

Copepxanne 1 00beM MaTepuaia, BKIIOYaeMOro B KOHTPOJIbHBIE MMCbMEHHBIE PaOOTHI, a
TaK)Ke B 3aJIaHUS JJI MOBCEAHEBHBIX MMCbMEHHBIX YIPaXKHEHU, ONPEIesIIOTCs TPeOOBAHUAMU,
YCTaHOBJICHHBIMH 00pa30BaTEIbHON POTPaMMOii.

[To xapaktepy 3aaHuii TUCEMEHHBIE Pa0OTHI COCTOSIT: a) TOJILKO U3 MPUMEPOB; 0) TOIHKO
U3 3a]1a4; B) U3 3a/1a4 ¥ IPUMEPOB.

OneHka NHCbMEHHON pabOThl OIpeAeseTcss ¢ y4yeToM IHpeXKIe BCero ee oOIero
MaTEeMaTHYECKOTO YPOBHS, OPUTUHAILHOCTH, TIOCJIEIOBATEIbHOCTH, IOTUYHOCTH €€ BBIITOJIHEHUS,
a TaKKe YKclia OlMOOK U HEOYETOB U KauecTBa 0(hOpMIICHUS pabOTHI.

Ommbka, nosmopsrowasncs B 0OTHON paboOTe HECKOJIBKO pa3, pacCMaTpPUBACTCS KaK 0OHA
owuokKa.

3a opghoepaguueckue owubKu, NOMyIIEHHbIE YYCHUKAMHU, OLEHKA He CHudcaemcs, 00
ophorpaduyeckux omuodOKax AOBOAUTCA A0 CBEACHHUS MperoaaBaress pycckoro sizbika. OHako
OIIMOKY B HAIIMCAHUU MAMeMAmu4eckux mepmMuHos, yke BCTpEUYaBIINXCs MIKOJbHUKAM Kiacca,
JIOJKHBI YYUTBIBATHCS KaK Hedouemul B paboTe.

IIpu omeHke NMUCHbMEHHBIX PadoT MO MaTeMaTHKe Pa3IUYAT 2pydvle OUIUOKU,
OWUOKU U HedoUemul.

TI'pyovimu B 5—6 Kinaccax CUMTAIOTCS OUIMOKH, CBSI3aHHBIE C BOMPOCAMHU, BKIIOUEHHBIMH
B «Ipebosanus K ypoH0 NOO20MOBKU OKAHYUBAIOWUX HAYATLHYIO WKOLY» 00pa30BaTEIbHBIX
CTaH/IapTOB, a TAK)XXE MOKA3bIBAIOIINE, YTO YUYEHUK HE YCBOWJI BOMPOCHI U3YYEHHBIX HOBBIX TEM,
OTHECEHHBIE CTAaHJApTAaMH OCHOBHOTO 0O0mero oOpa3oBaHUS K YHCIY OO0SM3aTeNbHBIX IS
YCBOEHHUS BCEMHU yYEHUKAMHU.
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Tak, Hanpumep, K TPyOBIM OTHOCSATCSI OIIMOKM B BBIYUCIICHHSIX, CBHICTEIHCTBYIOIIHE O
HE3HAHUU TAONUIIBI CTIOKEHUS WM TaONHIIBI YMHOKEHHUS, CBSI3aHHBIE C HE3HAHHWEM alropuTMa
MUCHMEHHOTO CIIO)KCHHUS ¥ BBIYUTAHUS, YMHOKCHHUS U JICJICHUS HA OHO- WJIH JIBY3HAYHOE YHCIIO
U T. 0., OMHUOKH, CBHUIETEIHCTBYIOIINE O HE3HAHUM OCHOBHBIX (OpMYI, MpaBWJI U SBHOM
HEYMEHHH WX NpPUMEHSTh, O HE3HAHWM IIPHEMOB pEIICHUS 3ajad, AHAJIOTUYHBIX paHee
U3yUYEHHBIM.

Ilpumeuanue. Ecnu rpybast ommbka BCTpedaeTcss B paboTe TOJBKO B OJTHOM Cllydae W3
HECKOJIbKMX aHAJOTHYHBIX, TO MPHU OIEHKE paboThl 3Ta OMIMOKAa MOXET OBITh MPUPABHEHA K
HerpyO0oii.

[Ipumepamu Heepybbix ouiubOOK SIBISIOTCA: OMIUOKU, CBS3aHHBIE C HEIOCTATOYHO TOJTHBIM
YCBOEHHEM TEKYILEro y4eOHOro Marepuaia, He BIOJHE TOYHO chOpMyIUPOBAHHBIN BOIIPOC WA
HOSICHEHHE TIPU pEelIeHUH 33]]a4l, HeTOYHOCTH IIPY BBIIIOJHEHUH T'€OMETPUYECKHUX IIOCTPOCHUI U
T. IL

Heoouemamu cunTaroTCsl HEPALMOHATIbHbIE 3aIIMCH MIPU BBIYUCICHUSX, HEPALMOHAIbHbIE
IIPUEMBbI BBIYUCIICHUHN, IpeoOpa30BaHuil U pelIeHni 3a7a4, HeOpeKHOE BHINOIHEHHUE YepTexKel 1
CX€M, OTJIeJIbHBIE TIOIPEIIHOCTU B (POPMYJIMPOBKE MOSCHEHUS WK OTBeTa K 3a1a4e. K Hemoueram
MOYKHO OTHECTH M JPYrHe HEIOCTaTKH padOThl, BBI3BAaHHBIE HEIOCTATOYHBIM BHUMAaHHEM
yyalluxcs, HallpuMep: HEMOJIHOE COKpallleHHe IpoOel MM 4JICHOB OTHOIIEHUS; oOpalieHue
CMEIIAaHHBIX YHCENl B HEMPaBWIBHYIO JApOOb TMpPH CIOKEHHH ¥ BBIYUTAHWUHU; MPOIYCK
HAUMEHOBAHUI; MPOIYCK YUCENl B MPOMEKYTOUHBIX 3AMUCSX; MEPECTAHOBKA IU(P MPHU 3aMUCU
YHCeN; OIMOKH, TOMYIIEHHBIE IIPH MTEPETTUCHIBAHUH U T. T1.

OneHka MUCPMEHHOW pabOThl MO BBIMIOJHEHUIO BBIYMCIUTEIBHBIX 3aJlaHud U
anreOpanvecKux npeoopa3oBaHui

Boicokuit yposenv (ommemxa «5») craBuTCci 3a O€3yKOPHU3HEHHOE BBIMOJIHEHHE
MMCbMEHHOW paboThI, T. €. a) €CJIM PEIICHUE BCEX MPUMEPOB BepHOE; 0) eciu Bce NCUCTBUS U
npeoOpa30BaHus BHITIOIHEHBI IPABUIIbHO, 6€3 OIIMOO0K; BCE 3aIIMCH X0/1a PEIICHUS PACIIOIOKEHbBI
MOCIIEI0BATENbHO, a TAKXKE C/IeNlaHa MPOBEpKa PEIICHUs B TEX CIy4yasx, Korjaa 3To Tpedyercs.

Ilogviuennwtii yposeny (ommemka «4») craBuUTCs 3a pabOTy, KOTOpas BBIIIOJHEHA B
OCHOBHOM TPaBHWJIbHO, HO JIOMYyIIIeHa 01Ha (Herpy0Oas) ommnOKa Uiu ABa-TPH HEIOYETa.

ba3zoewtii yposensv (ommemka «3») CTaBUTCS B CIEAYIOLIUX CIydasX:

a) eciii B paboTe umeeTcst ojHa rpy0as ommoka U He 6oJiee o HOM HeTpyOoi ommoOKH; 0)
pU HAIMYUHM OJHON rpy0oil OomMOKM U OJHOTO-IBYX HEIOYETOB; B) MPU OTCYTCTBHM I'PYOBIX
omMOOK, HO TPU HAIMYUU OT JBYX JIO YEThIpeX (HErpyObIX) OMIMOOK; T') MPU HAIWYUHU JABYX
HerpyObIX OomMOOK U He Ooliee TpeX HEJOYETOB; 1) MPH OTCYTCTBUU OMIMOOK, HO IPHU HATUYUU
4yeThIpex U 00Jiee HEI0YETOB; €) €CIIM BEPHO BBIMOJIHEHO 00JIee IMOJIOBUHBI 00beMa BCell pabOThI.

Huboice 6a306020 yposens (ommemka «2») CTAaBUTCS, KOTJa YUCIO OMIHOOK MTPEBOCXOIUT
HOpPMY, NPU KOTOPOM MOXKET ObITh BHICTABJIEHA IOJIOKUTENIbHAS OLEHKA, WM €CIIU MPaBUIbHO
BBITIOJIHEHO MEHEE 10106UHbI BCEH PabOTHI.

Ipumeuanue. OTMETKA «5» MOXKET OBITh IOCTABJIEHA, HECMOTPA Ha HATMYUE OJHOTO-ABYX
HEJIOYETOB, €CIM YYCHMK Jajl OPUTHHAIBHOE pEIICHUE 3aJaHHil, CBUICTEIbCTBYIOIIEE O €ro
XOpOIlIEM MaTeMaTUYeCKOM Pa3BUTHU.

Ounenka nucbMeHHOii padoThI MO peleHnI0 TEKCTOBBIX 3a/1a4

Buvicoxkuit yposenv (ommemka «5») CTaBUTCS B TOM cillydae, KOrja 3ajadya perieHa
MPAaBUJIbHO: XOJ] PEILICHUs 3a/1a4ll BEpPeH, Bce ACHCTBUS M PEoOpa30BaHus BBIIIOIHEHBI BEPHO U
panroHAaJIBHO; B 33a4e, pelaeMoii ¢ BOIPOCAMHU HITU TIOSICHEHUSMU K ICUCTBUSIM, JAaHbI TOUYHBIC
U TpaBWiIbHbIE (QOPMYIMPOBKM; B 3aJadye, pelmaeMoil ¢ TOMOIIBI0 ypaBHEHUS, JdaHbl
HE0OXOIMMbIE TTOSICHEHHST; 3aIMCH MTPABUIIBHBI, PACIIOI0KEHBI TTOCJIE0BATENILHO, JaH BEPHBIN 1
MCUEPIBIBAIOIINN OTBET HAa BOMPOCHI 3a/1a4M; ClIeJaHa MPOBepKa pelIeHus (B TeX ciaydasx, Korjaa
3TO Tpebyercs).

Ilogviuwennwtii yposensv (ommemrka «4») CTaBUTCSA B TOM CIIy4yae, €ClI MPU MPaBHUILHOM
XOJIe PEeIIeHHs 3aauu JIOMyIIeHa OHa HeTpyOast OInOKa WK JBa-TPH HEJT0YETA.
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Bazoewviii yposenv (ommemrka «3») CTaBUTCS B TOM Clydae, €CIM XOJ pELICHHUS
MPaBUIBHBIN, HO: a) JOMYIIeHa O/IHA Ipy0ast ommoKa U He 6ojiee OAHON Herpy0oif; 0) JomylieHa
onHa rpy0ast omrOKa U He OoJiee IByX HE0YETOB; B) IOMYIICHBI TPU-YETHIPE HErpyObIe OIIHOKH
MIPU OTCYTCTBUU HEAOYETOB; I') IOMYIIEHO He OoJiee ABYX HErpyOBIX OMIMOOK M TPEX HEJOUETOB;
1) IPA OTCYTCTBUU OLIMOOK, HO MPU HAJIMYUU 00JIee TPeX HEJOUETOB.

Huboice 6a308020 yposens (ommemka «2») CTaBUTCS B TOM CIydae, KOT/Ia YUCIIO OUTHOOK

MIPEBOCXOIUT HOPMY, TIPU KOTOPOI MOKET OBITh BBICTABJICHA TIOJOKHUTEIbHAS OLICHKA.

Ilpumeuanus.

1. OTtmeTka «5» MOXET OBITh TOCTaBJIEHa, HECMOTPS HAa HAJMYME OIHMCKH HIIU
HE/loueTa, €CIM YYEHHUK JaJl OPUTMHAJIbHOE pEIleHUE, CBHUETENILCTBYIOLIEE O €ro XOpOIIeM
MaTeMaTHYECKOM Pa3BUTHH.

2. [TonoxutenpHAas OIEHKA «3» MOXET OBbITh BBICTABJICHA YUCHHUKY, BBITIOJHUBIIEMY
paboTy HE TOJIHOCTHIO, €CITH OH 0€301TMO0YHO BBITTOIHIII 00JIee MMOJJOBUHBI 00beMa Beei pabOThI.

Ounenka KOMOMHUPOBAHHBIX MUCHMEHHBIX pa0OT 110 MaTEMATHKE.

[TuceMennas pabota 1Mo mMaTeMmaTHke, MOJUIeXkKallas OLUECHUBAHUIO, MOXKET COCTOSITh U3
3a/1a4 ¥ IpuMepoB (KOMOMHUpPOBaHHAs paboTa). B aToM ciiydae mpemnojaBaTeNlb CHadana JaeT
MpeBapUTENbHYI0 OLEHKY KaKIOoW dacTu paboThl, a 3areM OOIIyl, PYKOBOJCTBYSCH
CIIEIYIOLIM:

a) ecau 00e yacTu paboThl OIIEHEHBI OAMHAKOBO, TO 3Ta OTMETKA JIOJDKHA OBITH OOTIIEH JIst
BCell pabOTEHI B IIETIOM;

0) eciiu OLIEHKH YacTel pa3HATCS Ha OJAMH Oalljl, HapUMeEp, TaHbl OTMETKH «5» U «4» Win
«4» 1 «3» U T. 0., TO 32 pabOTy B LIEJIOM, KaK IIPaBUJIO, CTABUTCS HU3IIAS U3 IBYX OTMETOK, HO
IIPY STOM YUUTHIBACTCS 3HAUCHUE KaxI0H U3 yacTell paboThl;

B) HU3IIAs U3 IBYX JAHHBIX OTMETOK CTAaBUTCS M B TOM CIIydae, €CIM OJ[HA 4acTb pabOThI
OIIEHEeHa 0aioM «5», a Apyras — 6ayioM «3», HO B 3TOM CITy4yae MpernofaBaTellb MOXKET OLIEHUTh
TaKkylo paboTy B 1eJI0OM OaioM «4» MpU yCIOBHM, YTO OTMETKA «5» MOCTAaBJIEHA 32 OCHOBHYIO
4acTh pabOTHI;

T') €CJIM OJIHA M3 YacTell paboThI oleHeHa O6amtoM «S5» win «4y», a 1pyras — 0aymiom «2»
win «1», To 3a BCIO paboTy B LIEJIOM CTaBUTCS 0ajll «2», HO MPeroiaBaTelb MOXKET OLIEHUTh BCIO
paboty 6amiom «3» MpH YCIIOBHUH, YTO BBICIIAS U3 IBYX JAHHBIX OIIEHOK IIOCTAaBJIEHA 32 OCHOBHYIO
4acTh pabOTHI.

Ipumeuanue. OcHo8HOU CUNTACTCS Ta 4acThb pabOTHI, KOTOpasi BKIOYAET OOJIBIIUI 1O
00bemMy WM HanboJiee BaXKHBIHM 110 3HAYSHHUIO MaTepHall M0 U3y4aeMbIM TeMaM MPOTPaMMBbI.

OneHka TeKyluX NMCbMEHHBIX padoT

IIpn omeHke TMOBCEAHEBHBIX OOydarOmMx pabOT MO MaTeMaTUKe Yy4YUTelb
PYKOBOJICTBYETCSI YKa3aHHBIMH HOPMaMH OIICHOK, HO YYHTBIBAET CTETEHb CaMOCTOSITEIbHOCTH
BBITIOJTHEHMSI pabOT ydalIiuMHICs, a TAKKe TO, HACKOJIBKO 3aKpeTyieH BHOBb M3y4aeMblii MaTepHall.

Oé6yuatowue TICEMEHHBIE padonbl, BHITIOTHEHHBIC YYAITIMHCS BIIOJTHE CAMOCTOSATEIIEHO
C IPUMEHEHUEM paHee U3YUCHHBIX U XOPOulo 3aKpenienHblX 3HaHUH, OLIEHUBAIOTCS max dice, Kak
U KOHMPObHble PAOOTHI.

Obyuarowjue IICbMEHHBIE padomut, BHIIOTHEHHbIE BIIOJIHE CAMOCTOSTEIBHO, HA TOJIBKO
YTO W3YYCHHBIE U He0OCMAamoyHO 3aKpenjieHHble TIPAaBUIIa, MOTYT OLEHHUBATHCA HA OOUH OAL
ébllle, YeEM KOHTPOJIbHBIE PA0OThI, HO OTMETKA «5» M B 3TOM CJyd4ae BBICTABISETCSA TOJBKO 32
be3yKopu3HeHHO BBITIOTHEHHbBIE pA0OTHI.

Ilucomennvle padomol, BEINIOTHEHHBIE B KJIACCE ¢ NPE08APUMENbHLIM pA300pOM X TIO]

PYKOBOJICTBOM YYHTENS, OLICHUBAIOTCS HA OOUH OANl Hudice, YeM 3TO TNPELyCMOTPEHO
HOpPMaMH OIICHKH KOHTPOJIBHBIX MMUCHhbMEHHBIX paboT. Ho Oe3ykopusnenno BhIIOMHEHHAs! paboTa
U B 9TOM CJIy4ae OL[EHUBAETCS OaIoM «5».

Jlomawinue nucomennsvle padomsl OICHUBAIOTCS TaK K€, Kak KiaccHas paloTta
00yyJaroIero xapakrepa.

HopMmbl o11eHOK MaTeMAaTHYeCKOro TMKTAHTA BHICTABJISIETCS € Y4€TOM YHUCJIA BEPHO
pelleHHbIX 3a1aHMii:
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Bricokuil ypoBeHb (OTMETKa «5»): UMCIO BEpPHBIX OTBETOB -8. ITOBBIIECHHBIN YpPOBEHD
(oTMeTKa «4»): YUCIIO BEpHBIX OTBETOB -7. Ba30BbI ypoBeHb (OTMETKA «3»): YHCIO BEPHBIX
OTBETOB-5,6.

Hwxe 6a30Boro ypoBeHb (OTMETKA «2»): YMCIO BEPHBIX OTBETOB MEHEeE 5.

HopMmbl onieHOK TecTa:

Bericokuil ypoBeHb (0TMETKA «5) 4UCIIO BEPHBIX OTBETOB - OT 90 10 100%. [1oBbIILIEHHBII
YPOBEHB (OTMETKA «4»): YUCII0 BEPHBIX OTBETOB - OT 70 10 89%. ba3oBsIil ypoBeHb (0OTMETKA «3»):
YHCIIO BEPHBIX OTBETOB - 0T 50110 69%.

Hwuskuii ypoBeHb (OTMETKA «2»): 4UCIIO BEepHBIX O0TBETOB - 0 - 49%.

HopMb! o1L1eHOK yCTHOrO OTBETA:!

Bbicokuii ypoBeHb (0TMETKA «5») BBICTABIISIETCA, €CIIA YUaUIUNCA:

MOCNe0BATEIbHO, YETKO, CBSI3HO, OOOCHOBAaHHO M 0€30IIMO0YHO H3NaraeT y4eOHBIi

MaTepHa;
JIaeT OTBET B JIOTMYECKOHW IMOCIEOBATEIbHOCTH C HCIOJB30BAaHHEM IPUHATON
TCPMHHOJIOTUH,

MOKA3bIBae€T TMOHMMAHUE CYHNIHOCTH pPACCMATPUBAEMBIX TIOHATUH, SBICHHA W
3aKOHOMEPHOCTEM, TEOpPUH, B3aUMOCBSI3€HM; YMEET BBIICIATh TJABHOE, CaMOCTOATEIbHO
MOJITBEPKJIaTh OTBET KOHKPETHBIMU IIpUMepamH, (hakTamu;

CaMOCTOSITENIbHO aHAJIM3UPYeT M 0000IIaeT TEOpeTUYEeCKUui MaTepuai; CBOOOIAHO
yCTAQHAaBJIMBAaeT MEXIpeAMETHble (Ha OCHOBE paHee MpPUOOPETEHHBIX 3HAHUH) W
BHYTPUIIPEIMETHbBIE CBA3H;

YBEPEHHO M 0e301IM00YHO IPUMEHSET MOTyYCHHbIE 3HAHUS B PEIICHUH HOBBIX, paHee He

BCTpEUaBIINXCS 3a/1a4;

palMOHATIBHO HUCHOJb3yeT HArJISIHbIe I[MOCOOMs, CHpPAaBOYHBIE MaTepHalibl, Y4EOHUK,
JOTIONIHUTEIBHYIO JIUTEPaTypy, MEPBOMCTOYHHUKHU; MPUMEHSET YHOPSAOUYCHHYIO CHCTEMY
YCIIOBHBIX 0003HaUEHU MPHU BEACHUU 3aIIUCEH, COMPOBOXKIAIOIINX OTBET; UMEET HEOOXOAUMBIE
HaBBIKU paboThI ¢ MpUOOpaMu, YepTeKaMU, CXeMaMU U rpapuKaMu, COMTYTCTBYIOLIUMU OTBETY;

JIOMyCKAeT B OTBETE HEI0YEThI, KOTOPBIE JIETKO UCTIPABIISIET MO TPEOOBAHHIO YUUTEIIS.

IToBbIIEeHHBIH YPOBEHDb (0TMETKA «4») BBICTABISAETCS, €CJIM YUAUTUNCS:

MOKa3bIBaeT 3HAHUE BCEr0 H3YYEHHOro Y4eOHOro Marepuana; JaeT B OCHOBHOM
MPaBWIbHBIN OTBET;

y4eOHbIi MaTepuasn u3ji1araeT B OOOCHOBAaHHOM JIOTMUECKOW MOCIENIOBATEIbHOCTH C
MIPUBEICHUEM KOHKPETHBIX NMPUMEPOB, MPU 3TOM JOMYCKAET OJHY HErpyOyro OLIMOKY WM HE
OoJiee IByX HEIOYETOB B MCIIOJIb30BAaHUU TEPMHHOJIOTUU YU€OHOTO MpeaMeTa, KOTOPbIe MOKET
UCIPAaBUTh CAMOCTOSITENIBHO;

aHATM3UPYET U 00001aeT TEOPETUUECKUN MaTepHa;

coOI0aeT OCHOBHBIE MpaBUjia KyJIbTYPbhl YCTHOW peyH; MPUMEHSET YIOPSI0YCHHYIO
CHCTEMY YCIIOBHBIX 0003HAYCHUH MPU BEJICHUH 3aMUCE, COIPOBOXKIAIOIINX OTBET;

ba3oBbiii ypoBeHb (0TMeETKA «3»), BHICTABIISIETCS, €CIIN YYaI[UHCA:

JIEMOHCTPHPYET YCBOSHHE OCHOBHOTO CO/IEpKaHMsl ydeOHOr0 MaTepualia, MMeeT poOerIbl,
HE MPEMNsATCTBYIOIINE JaIbHEHIIIEMY YCBOCHHUIO yueOHOr0 MaTepHarna;

IIPUMEHSIET TMOJY4YEHHbIE 3HaHWS IpPU OTBETE HA BOIPOC, AHAIU3E IPEAJIOKEHHBIX
CUTYyaIi o 00pasiy;

JIOTYCKaeT OMIMOKH B UCIIOIb30BAHUH TEPMHUHOJIOTHUH Y4eOHOTO MPEaMETa;

MOKa3bIBAET HEJOCTATOUYHYIO C(HOPMUPOBAHHOCTH OT/IEIBHBIX 3HAHUN U YMECHHU;

BBIBOJIBI M 0000IIIEHUS apTyMEHTHUPYET CJ1a00, JOMYCKAeT B HUX OLITHOKHU;

3aTpyAHSACTCS MPH aHAIN3e U 0000IEeHIH yueOHOT0 MaTepuaa;

JIaeT HEMOJHBbIE OTBETHI HA BOMPOCHI YYUTENS WM BOCIHPOU3BOIUT COJIEp)KAHHUE paHee
NPOYUTAHHOTO Y4€OHOTO TeKCTa, cIad0 CBA3aHHOTO C 331aHHBIM BOIIPOCOM;

HCIOJIb3YET HEYNOPSAJOUEHHYIO CUCTEMY YCIOBHBIX 0003HAUYCHUIN TIPU BEICHUH 3aIHCEeH,

COIIPOBOXAAIOIINX OTBET.

Huxe 6a30BOro ypoBeHb (0TMETKA «2)) BBICTaBISACTCS, €CJIM yUaIIUUC:
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HE PacKpblI OCHOBHOE COJEp)KaHHE Y4eOHOro MaTepHajga B Ipenesiax IMOCTaBICHHBIX
BOIIPOCOB;

HE YMeeT MPUMEHITh UMEIOINECs 3HAHHUS K PEIICHHIO KOHKPETHBIX BOIIPOCOB U 337134 110
o0pa3iy;

JIOMTyCKaeT B OTBETE 0ojiee NBYX TPYOBIX OMMOOK, KOTOPHIE HE MOXET UCIPABUTH JAXe
IPY TIOMOIIY YYALIUXCS U yYUTEIIS.

6. Onucanue MaTepHaJIbHO-TEXHHYECKOI 0 " y4eOHO-MeTOAMYeCKOro
obecneyenusi Padoueii mporpaMmbl

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA:

1. I'eometpus 7-9 kmaccel: yueO. must oOmieoOpa3oBar. opraHu3anuii /[ AtaHacsH
JI.C., byty3oB B.®., Kagomrnies C.b. u np.] — M.: IIpocsemenne, 2022.

2. ['eomerpus: muaakTuyeckre Matepuansl o 8 kiacca / b.I'. 3us, B.M. Meiinep.
— M.: [Ipocsemienue, 2011.

3. ['eomerpus: numakTudeckue Marepuansl 1 9 kinacca / b.I'. 3uB, B.M. Meiinep.
— M.: IIpoceemenne, 2011.

4. N3yuenue reomerpuu B 7, 8, 9 kaccax: METOIMYECKUE PEKOMEHIAIIMH: KHUTA JJIs1
yumrens / [JI.C. AtanacsH, B.®. byty3os, FO.A. I'mazkoB u ap.].— M.: IIpocsemenne, 2008.

5. Pa3HOypoBHEBBIC 3aaHUS TSI TEMATHYECKUX U UTOTOBBIX KOHTPOJBHBIX PaboT
no reometpu. 7-9 xnaccel. / JI.A. dequenxo. — [1.,2004.

6. COOpHUK 3aTaHHI 1JI1 TEMATUUECKUX U UTOTOBBIX aTTECTAI[U 1O T€OMETPHH. /-

9 kmacc. / JI.AL.®dequenxo. — J1.,2009

METOAUYECKHUE MATEPUAJIBI JIUISA YAUTEJIA
OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET

1. www.uchportal.ru/ — Yuautensckuii mopran. Ypoku, Mpe3eHTAInH, KOHTPOJIbHBIC
paboThI, TECThI, KOMITBIOTEPHBIC IPOTPAMMBbI, METOIUYECKUE pa3pabOTKH M0 MaTeMAaTHKE.
2. www.Ucheba.com/ — OO6pa3oBaTenpHblii  mopTan  «Yueban:  «YpOKH»

(Www.uroki.ru),

«Metoaukm» (Www.metodiki.ru ), «ITocoGus» (Www.posobie.ru)

3. www.uroki.net/docrus.ntm/ — Caiir «Uroki.net». [lns yuuteneit MareMaTHKH:
NOYpOYHOE M TEMaTHYeCKOe IUIAHHPOBAHHE, OTKPBITHIC YPOKH, KOHTPOJIbHBIC paboTHl,
METOJINYECKHE Pa3pabOTKH, KOHCIIEKTHI YPOKOB, Ipe3eHTanuun7.4.4.

4. http://collection. edu.ru/default.asp?ob_no=16970/ — Poccuiickuii 06pa30BaTeIbHBIN
nopran. COOpHUK METOANYECKUX Pa3padOTOK IS IIIKOJIBI

5.www.metodkabinet.eu/PO/PO_menu_RussYaz.html/ — TIpoekr «MeTtoakaOuHET».
Yunremomaremaruku (Www.metodkabinet .eu/PO/PO_menu_Litera.html)

6.www.mgn.ru/~gmc/rus.ntml/ — Topoxackoit MeToaMvyeckuil IEHTp MarHuToropcka.
MeToandeckre MaTepUalIbl JUTS YUUTEISI MATeMAaTHKN

7.http://pavirimc.narod.ru/RUS_SEMINAR.html/ — Meroauueckuii LEHTp yIpaBICHUS
obpasoBanusi [TaBnoBckoro paitona Kpacromapckoro kpasi. Marepuaibl ceMUHapa

8.  www.it-n.ru/communities.aspx?cat_no=2168&tmpl=com/ — Cerp TBOpPUYECKHUX
yuntenei. MTHGpOpMalMOHHBIE TEXHOJIOTHH HA YPOKaX MaTeMAaTHKU

9.http://school.iot.ru/ — MurepueT-06yuenue. CallT METOIUIECKOM MOAICPKKH YUUTEIICH

10.http://slovesnikural.narod.ru/ — VYpansckoe otaenenue Poccuiickoi —akaaemMuu
oOpazoBanus. UHCTUTYT uccienoBaHuil 1 00pa30BaTENbHBIX CTPATErUil
11.http://infoteka.intergu.ru/index.asp?main=res&id_subject=23#./ — Nudoteka

METOJIMYECKUX MAaTEpUAIIOB: CAlT MHTEpHET-rocyaapcTBa yuutened Uurepl'yY.py
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http://www.metodiki.ru/
http://www.posobie.ru/
http://collection/
http://www.metodkabinet/

12.http://infoteka.intergu.ru/index.asp?main=res#/ — Uuorexa METOAMICCKUX
MaTcpHraJioB

13.http://person.edu.ru/default.asp?ob_no=2465/ — Yuutenbckue HaXOIAKH: KOHKYPC
METOANYCCKUX pa3pa60TOK JJI1 IITKOJIBI

1. Kaﬂeﬂuapﬂo-TeMaaneCRoe MOYPOYIHOC IIJIAHUPOBAHUE

O(I)OpMJ'ISICTCSI HHIAWBUAYAJIbHO KAXbIM YYHUTCIICM, HAXOJAUTCA B KaOuHeTe YUYUTCIIA B
OJHOM 3K3CMILIAPC.
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