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IHosicHuTeIbHAA 3aNIMCKA.

Pabouas nporpamma cocTaBiieHa Ha OCHOBE:

e OeniepalbHOTO TOCYJAPCTBEHHOTO 00pa3oBaTeNbHOTO CTaHIApTa OCHOBHOTO OOIIEro
o0Opa3zoBaHUs;

¢ 3akona «O0 obpazoBanuu B Poccuiickoii @eneparum» ot 29.12.2012 roga Ne 273-D3

e PaGoueii mporpammbl k yueObnuky JI.C. Aranacsna, B.®. Byry3oBa. u np. 7-9 kmacchr:
yuebHoe mocobue s obmeoOpa3oBarenbHbIx opranu3zanuit/B.@.ByryzoB. M.: IlpocBemenue,
2017.

¢ Yuebnoro mnana MbOVY «Crenno-bamxeiickas OLL» na 2023-2024 yu.r.;

e CanlluHa 2.4.2.2821-10 «CaHHTapHO-3MIUAEMUOIOTHIECKUE TPEOOBAaHMS K YCIOBUSAM H
opraHuzanuu oOy4deHHs B 0OIIe0O0pa30BATENbHBIX YUPESKICHUAX» (IIOCTAaHOBICHHE I 1aBHOTO
rocyJapCcTBEHHOTO caHUTapHOro Bpauda Poccutickoit @enepamuu ot 29.12.2010r. Ne 189)

N3yueHne MaTeMaTMKd B OCHOBHOHM IIKOJIE HANpaBlIEHO Ha JIOCTHIKEHUE CIIEAYIOIINX
HeJIei:

* pa3BUTHE JIOTUYECKOTO M KPUTHYECKOTO MBIIUICHUS, KYJIbTYphl PEYH, CHOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

* (hopMuUpoOBaHHE TPEACTABICHUN O MaTeMAaTUKE KaK YacTH OOIIEYeIOBEUECKOW KYIbTYPHI, O
3HaYMMOCTH MaT€MaTHKH B Pa3BUTHU UBUWIM3ALMN U COBPEMEHHOI'0 OOIIECTBA;

* bopMUpOBaHME y YYalIMXCS HMHTEUICKTYyalbHOH UYECTHOCTM W  OOBEKTHBHOCTH,
CIIOCOOHOCTH K ITPEO0JIEHUIO MBICIIUTENIBHBIX CTEPEOTUIIOB, BHITEKAIOIUX U3 OOBIICHHOTO OIIbITA;

* BOCIIUTAHWE KAYeCTB JIMYHOCTH, OOECNEYMBAIONIMNX  COLUAIBHYI0  MOOWIBHOCTB,
CIOCOOHOCTh MPUHUMATh CAMOCTOSATENIbHbIE PELICHMUS;

* (hopMUpOBaHHE KAa4yeCTB MBINUICHUS, HEOOXOJUMBIX U aJanTallid B COBPEMEHHOM
nH(pOpPMaIMOHHOM OOIIECTBE;

* pa3BUTHE UHTEpECa K MATEMaTHYECKOMY TBOPYECTBY M MAaTEMaTHIECKUX CITIOCOOHOCTEH;

* pa3BUTHE MPEACTABIECHUN O MareMaTHKe Kak (opMe OINUCaHMs U METOAE IO3HaHUs
JIECWCTBUTENIFHOCTH, CO3JaHWE YCIOBUH /s TPUOOpETEHHs]  MEepPBOHAYAIBHOTO  OIBITA
MaTeMaTHYeCKOro MOJICIMPOBAHUS;

* popmupoBaHre OOLIMX CIMOCOOOB HHTEIEKTYaJbHOM J€ATENbHOCTH, XAapaKTEPHBIX IS
MaTeMaTHKH U SBJSIIOIMXCS OCHOBOM MMO3HABATEIbHON KYJIbTYphl, 3HAUUMOM JUIS pa3iIHuHBIX cdep
YeJIOBEUCCKON ICATCILHOCTH;

* OBJIQJICHUE MAaTEMaTHUYECKUMH 3HAHUSIMH U YMEHUSIMH, HEOOXOJAUMBIMHU /sl POJOIDKEHUS
00pa3oBaHMs, N3YUEHHSI CMEKHBIX JUCIUIUINH, TPUMEHEHHS B TIOBCEAHEBHOM KU3HH,

* co3nanue (yHIaMeHTa JUIsi MaTeMaTHYeCKOro pa3BUTHUSA, (OPMHUPOBAHUS MEXaHHU3MOB
MBIIUIEHUS, XapaKTEPHBIX TSI MATEMAaTHIECKOH ESTETbHOCTH.

OpnHUM U3 pa3fenioB B COJAEPKAaHUM MaTeMaTHYecKoro oOpa3oBaHUS B OCHOBHOW WIKOJIE
spisietcs  «['eomerpusi»y. ['eomeTpusi OAMH W3 OMOPHBIX NPEAMETOB OCHOBHOM IIIKOJIBI: OHA
obecrieynBaeT M3y4yeHUE APYrHX TUCHMIUIMH. B mepByio odepenb 3TO OTHOCUTCS K IpeaMeram
€CTeCTBEHHO-HAyYHOTO IMKJA, B YaCTHOCTH K (Qu3MKe. Pa3BUTHE JOTMYECKOTO MBIIUICHUS
yJaluxcs npu 00yueHUH T€OMETPHH CIIOCOOCTBYET YCBOCHHUIO MPEAMETOB T'YMAHUTAPHOTO IHKIIA.
[IpakTryeckne yMEHHsS W HaBBIKM TE€OMETPHUYECKOTO XapakTepa HEOOXOIMMBI IS TPYIOBOU
NesTeTbHOCTH U MPO(hecCHOHAIBHON MOATOTOBKH MIKOJIBHUKOB.

OBnazseHre ydYaluMUCS CHCTEMOIl I'eOMETpPHUYECKMX 3HaHUM W yMEHHl HeoOXOIuMO B
MOBCEIHEBHOM JKU3HU, JUI U3YUEHHs] CMEXHBIX AUCIHUILIUH U TPOIOJKEHUsT 00pa30BaHUsL.

esn 00yyeHus1 reoMeTpum;

® OBJIQJICHUE CUCTEMOW r€OMETPUUYECKUX 3HAHUM M YMEHHH, HEOOXOAUMBIX Il NPUMEHEHUS
B IIPAKTUYECKOH J1eATENbHOCTH, U3YUYEHHS] CMEXHBIX JUCLUUIUINH, TPOJODKEHHS 00pa30oBaHus;

® UHTEJUIEKTYaJIbHOE Pa3BUTHE, (POPMUPOBAHUE KAUECTB JTMYHOCTH, HEOOXOAUMBIX YEJIOBEKY
JUIsl TIOJIHOLIEHHON JKU3HU B COBPEMEHHOM OOIIECTBE: CHOCTh U TOYHOCTh MBICIH, KPUTHUYHOCTh
MBILIUICHUS! W WHTYUIMH, JIOTHYECKOE MBIIIJICHHE, 3JIEMEHTHl AJITOPUTMUYECKON KYIbTYpHI,
IIPOCTPAHCTBEHHBIX MPEJICTABICHUH, CIIOCOOHOCTh K MPEOAOJIEHUIO TPYIHOCTEH;



¢ hopMuUpoOBaHME TNPEACTaBICHUI 00 HMIEsIX M METOAaX MATeMaTHKU KaK YHHUBEPCAIbHOTO
A3bIKa HAYKU U TEXHUKU; CPEICTBA MOJECIUPOBAHMS SIBJICHUN U IIPOLIECCOB;

® BOCIIUTAHUE  KYJIbTYpbl JIMYHOCTH, OTHOLICHMS K MareMaTHKE KaKk K 4YacTH
00I11e4eTIOBEYECKON KYIBTYpPHI, TOHMMAHUS 3HAYUMOCTH MAaTEeMAaTUKU IS HAyYHO-TEXHHYECKOTO
mporpecca;

Baxueiime 3agadell IIKOJBHOIO Kypca T'€OMETPUU SBISIETCS Pa3BUTHE JIOTUYECKOTO
MplnUleHUs ydammxcsa. CamMu  OOBEKTHl T€OMETPUUYECKMX YMO3AKIOYEHUH U NpPUHATHIE B
reOMETPHH IPaBUIa UX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT ()OPMUPOBAHHUIO YMEHUI 000CHOBBIBATH
U JI0Ka3bIBaTh CYXICHHs, IPUBOJUTH YETKUE ONPEIEICHMs, PA3BUBAIOT JIOTHYECKYI0 MHTYULMUIO,
KpPaTKO M HArjsJHO BCKPBIBAIOT MEXAHMU3M JIOTMYECKUX ITOCTPOCHUN U y4aT UX NPUMEHEHMIO. TeM
CaMbIM TEOMETpUsl 3aHUMaeT Beaylllee MecTO B (OPMHUPOBAHMM HAYyYHO-TEOPETUYECKOIO
MBIIUICHHS [IKOJbHUKOB.

O0mast XapaKTepUCTHKA Kypca reoMeTpun B 7-9 Kiaccax

B Kkypce ycIOBHO MOXHO BBIIEIUTH CIEAYIOLIME conaepkarenbHble JUHMM: «Harmsannas
reomeTpusi», «l'‘eomerpuueckue  ¢urype», «/3MepeHHe  TEOMETPHUECKHMX  BEIHYHHY,
«Koopnunate», «Bektopsl», «JIornka u MHOKeCTBa», «I'€OMETpUS B UCTOPUYECKOM Pa3BUTUN».

Marepuan, otHocsmmiicas K JsuHuu «HarnmsgHas reomerpusi» (S7€MEHTHI HarJisgJHOU
CTEPEOMETPHUH ), CIOCOOCTBYET Pa3BUTHIO IPOCTPAHCTBEHHBIX MPEICTABICHUH yJaluxcs B paMKax
M3y4YEeHUs IIJIAaHUMETPHUH.

Conepxxanmne pazneno «l'eomerpuueckue ¢urypel» u «V3MmepeHue reoMeTpu4ecKux
BEJIMYMH» HAlEJIeHO Ha II0JyYe€HUE KOHKPETHBIX 3HAHUN O TIEOMETPUYECKOM Qurype Kak
BaOXHEHIIE MaTeMaTU4eCKOW MOJENM AJI1 ONUCAaHUs OKpyxkatouiero mupa. CucremaTndeckoe
U3Y4YEHHUE CBOMCTB F€OMETPUUECKUX (PUTYp MO3BOJIUT Pa3BUTh JOTUYECKOE MBILIUIEHUE U [TOKA3aTh
IIPUMEHEHHE DTUX CBOMCTB IIPU PELICHUU 3a/1a4 BBIYUCIUTEIBHOIO U KOHCTPYKTUBHOIO Xapakrepa,
a TaK)Ke IIPYU PEIICHUHN IPAKTUYECKUX 3a]1a4.

Martepuan, oTHOCAIMNCA K coAepKaTelbHbIM JuHUAM «KoopauHatel» u «BekTtops», B
3HAYUTENIbHOMN CTENEHN HECET B ceOe MEXKIIPEAMETHbBIE 3HAHMSI, KOTOPbIE HAXOAST IPUMEHEHHE KaK
B Pa3JIMYHBIX MaTEMAaTUYECKUX JUCLUIIIINHAX, TAK U B CMEKHBIX IIPEIMETAX.

OcoOeHHOCThIO JTMHUM «JIOTMKAa M MHOKECTBa» SIBISETCS] TO, YTO NPEICTABICHHBIN 3/1€Ch
Marepuan IPEUMYILIECTBEHHO M3y4aeTcs IIPM PACCMOTPEHUU pa3JIMYHBIX BOIPOCOB Kypca.
CooTBeTCTBYIOUIMI MaTepual HalleJIeH Ha MAaTeEMaTHYeCKOe pa3BUTHE ydaluxcs, POpMUPOBaHUE Y
HUX YMEHHS TOYHO, CKATO U SICHO M3JIaraTh MBICJIM B YCTHON U IIMCbMEHHOH PEUHU.

JIuaus «l'eomMeTpuss B UCTOPUYECKOM pa3BUTUM» NpeIHa3HayeHa i1 (OpMUPOBaHUS
NpPEJCTaBICHUH O TEeOMETPUM KaK YacTH YEeJIOBEYECKOH KyJabTYpbl, s OOILEro pa3BUTHSA
IIKOJIbHUKOB, JJI CO3AaHUS KYJIbTYPHO-UCTOPHUUECKOM Cpelibl 00ydeHus.

MecTto yyeOHOro npeamera B y4eOHOM ILIaHe.

[Iporpamma pa3paboTaHa B COOTBETCTBHHM C Oa3MCHBIM YYEOHBIM IIJIAHOM IS CTYNEHHU
OCHOBHOTO 0011ero o0pa3oBaHus. ['eoMeTpusi B OCHOBHOHM IIKOJIE M3ydaeTcs ¢ 7 Mo 9 KIiacchl.
baszucHblil yueOHBIH TUIaH Ha U3y4YE€HUE FEOMETPUHM B OCHOBHOM IIKOJIE OTBOJUT 2 y4yeOHBIX daca B
HEJIENI0 B KaKI0M rony ooyuenus, scero 210 4.

Cornacao yuebnomy tiany MBOVY «Crenno-bamketickoit Olll», yuuTeiBasi BaXKHOCTh U
OOBEKTUBHYIO TPYAHOCTb ATOTO MpeIMETa, YBEIMUEHO yueOHoe BpeMs Ha 0,5 4 B He/eNo 3a CcUeT
IIKOJIBHOTO KOMIIOHEHTa, MI03TOMY Ha H3Yy4YeHHE N€OMETPUU OTBOJUTCS MO 2 YacoB B 7KJI, UYTO
COOTBETCTBYET KOJMYECTBY 4acoB: 68 uacoB (M3 pacyera 2 yaca B He/les110) B 7 Kjacce, 68 yacos
(u3 pacyera 2 yaca B HeJeJII0) B 8 Ki1acce, 68 yacoB (M3 pacuera 2 yaca B Hele0) B 9 Kiiacce.

Coomeemcmaue naanuposanus yuebno2o mamepuana no Kypcy «l eomempusa» 6 7 knacce.

Ne Paznenst u TeMBI KonuuectBo yacos
TJIaBbI lpuvepHas |  PaGouas




porpaMmma nmporpamma

Hannuue tem 5 5

O0BeM YacoB Ha MMPOXOKIACHUE 50 68
BCEX TEM

OO0BeM YacoB Ha MPOXOKIACHUE KaXKIOHW TEMbI

1 HavanbHble reomeTpuueckue 7 11
CBEICHMUS

2 TpeyronbHUKN 14 18

3 ITapanienbHble NpsiMble 9 13

4 COOTHOIIICHHE MEKTY 16 20

CTOPOHAMU U YTJIAMHU TPEYTOJbHHUKA
5 [ToBTrOpenue. Pemenne 3amau 4 6

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE pe3yJbTAaThl OCBOCHHUS TMporpamMmbl ydeOHOro kypca «l'eomeTpus»
XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIINTAHHE:

MIPOSIBJIEHUEM MHTEpECA K IPOLUIOMY U HACTOSLIEMY POCCUNMCKON MaTEMaTUKH, LICHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHMSIM POCCUNCKUX MAaTeMaTUKOB U POCCHUMCKOM MaTEMAaTHUYECKOM LIKOJIBI,
K UCTOJIb30BAHUIO 3TUX JOCTHXKEHUH B IPYTUX HAayKax M MPUKIAAHBIX cepax;

2) rpakIaHcKoOe U TyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBHIIOJHEHHIO OOS3aHHOCTEM TrpakJaHMHA M peajlu3aluyd ero Impas,
MPEJCTaBICHUEM O MAaTEMAaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS Pa3IMYHbIX CTPYKTYD, SIBJICHUH,
Ipoleyp TPakJaHCKOro o0IiecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K 0OCYX/IEHUIO
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MIPAKTUUECKUM IMPUMEHEHUEM TOCTHKEHHUHN HayKH, OCO3HaHUEM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOM Ha aKTUBHOE Yy4YaCTHUE B PELIECHUU MPAKTUYECKMX 3a7ad MaTeMaTU4eCKOU
HaIpaBJIEHHOCTH, OCO3HAHHEM Ba)XHOCTHM MAaTEeMaTH4YeCKOro OOpa30BaHMs Ha MPOTSHKEHUH Bcei
KHU3HU JUISI YCIIEHTHOM NMPO(EeCCHOHANIBHON IEesTeIbHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHHUH,
OCO3HAHHBIM BHIOOPOM M MOCTPOSHHEM MHIUBUAYAILHON TPACKTOPUU 00pa30BaHUS M KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) acTeTHYECKOE BOCTIUTAHME:

CIIOCOOHOCTBIO K SMOLMOHAIBHOMY M JCTETUYECKOMY BOCIHPHUATHIO MaTEeMaTHUYECKHUX
00BEKTOB, 33Ja4, PELICHUH, pacCyKICHUH, YMEHHUIO BUIETh MaTeMaTHUYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUSA:

OpUEHTallel B JESATeIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4yHBIX MpEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX Ppa3BUTUSl 4eJOBEKa, MPUPOAbI M 00llecTBa, MOHUMAaHUEM
MaTeMaTHYeCKOM Hayku Kak c¢epbl YeJOBEYECKOW IesATeNbHOCTH, 3TamoB €€ pa3BUTUS U
3HAQYUMOCTH ISl Pa3BUTHs LIMBUIIN3ALMH, OBIAJCHUEM S3BIKOM MATEMAaTUKH U MAaTEeMaTHYECKOU
KyJIbTypOM KaK CpEICTBOM IIO3HAHMS MHpA, OBJIAJACHHEM MPOCTECHIIMMHU  HaBbIKAMH
HCCIIEN0BATEIBCKON IEATEIIBHOCTH;



6) ¢pusnuyeckoe BocnuTanue, popMUpoBaHHe KYJbTYPbI 310POBbSI U IMOLUMOHAJIBHOIO
Os1aromosty4ms:

TOTOBHOCTHIO IIPUMEHSTh MAaTEMATHUYECKUE 3HAHUS B MHTEPECAaX CBOETO 3/I0POBbsI, BEIACHUS
3I0pOBOr0 00pasa XKU3HHU (30pOBOE NMUTaHHE, cOATaHCUPOBAHHBIA PEXUM 3aHATHH U OTAbIXA,
perynspHas (usuyeckass aKTUBHOCTh), C(OPMUPOBAHHOCTHbIO HaBbIKa pedIeKCHH, NPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO XK MpaBa APYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCTIMTAHUE:

OpUEHTallell Ha MPUMEHEHHE MaTeMaTH4YeCKHX 3HAHWM IS peuieHus 3ajad B 00JacTu
COXPAHHOCTH OKpY’Kalolllell Cpeapl, IJIAaHUPOBAHHUS TIOCTYIIKOB M OLEHKU HX BO3MOXKHBIX
MOCIEACTBUM JUIsI OKPYXKAIOIIEH Cpelbl, OCO3HAHMEM TJI00ATBHOTO XapaKTepa SKOJOTHYECKHX
npoOIeM U yTeH UX pereHus;

8) ajanTanus K U3MEHAIOIMMCS YCJIOBUSIM COIUAIbHON U IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICUCTBUSM B YCIIOBUSIX HEOIPENEIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO NIEATEIbHOCTh, B TOM YHCJIE YMEHHE YUYUTHCS y APYTHX
J0JIel, MpUOOpeTaTh B COBMECTHOW JACSTEIBHOCTA HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIMH W3
OTIbITA JIPYTHX;

HE0OXOIMMOCThIO B (JOPMHUPOBAHWU HOBBIX 3HaHHI, B TOM 4YHcie (GopMynaupoBaTh UIEH,
MOHSATHSI, TUTIOTE3bl 00 OOBEKTaX W SBIICHUSAX, B TOM YHCJIC paHee HEM3BECTHBIX, OCO3HABATh
neUuuTh COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, TIJIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIUIO
KaK BBI30B, TPEOYIOUIUN KOHTPMEp, KOPPEKTUPOBATh MPHUHHMAEMbIE pEHICHHs U JEeWCTBHUA,
(hOpMyIIMPOBATh U OIICHUBATH PUCKH U IMOCIICICTBUS, (POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YUeOHbIC e CTBUS

Ba3oBble 1oruueckue geiicTBUA:

BBISIBIISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPH3HAKKM MAaTEMAaTHYECKHX OOBEKTOB, MOHSITHH,
OTHOIICHUHA MEXAYy TMOHIATUAMH, (HOPMYIHPOBATH OMpPEICNICHUs] TOHATUH, YyCTaHABIUBAThH
CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIMK, OCHOBAaHUS il O0OOOLIEHUS M CPAaBHEHMs, KpUTEPHU
MIPOBOJIUMOIO aHAJIN3a;

BOCIIPUHMMATh, (QOpPMYyTUpOBaTH M  MpeoOpa3oBHIBATh  CYKICHHSA:  YTBEPAUTENIbHBIE U
OTpHILIATENIbHbIE, €MUHUYHBIE, YACTHBIE U 00II1e, YCIOBHBIE;

BBISIBJIAITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpEUMs B (akTax, JaHHBIX,
HAOJIOACHUSAX W YTBEPKICHHSX, TpeaaraTh KPUTEPHUW MJIsi BBISBICHHS 3aKOHOMEPHOCTEH W
IIPOTUBOPEUUI;

JenaTb BBIBOABI C HCIHOJb30BAHMEM 3aKOHOB JIOTUKH, JEIYKTHBHBIX M  HMHJIYKTHBHBIX
YMO3aKITIOYeHUH, YMO3aKIIOUCHNUH 110 aHAJIOTHH;

pa3duparth J0Ka3aTeNbCTBA MATEMATHYECKIX YTBEPKACHUH (TIPSIMBIE M OT MIPOTHBHOTO), TPOBOIUTH
CaMOCTOSITENTPHO ~ HECIIOKHBIE ~ JIOKA3aTeNIbCTBA ~ MAaTEMAaTWYECKHX  (PaKTOB,  BBICTPAWBATh
apryMEHTaluIo, TMPUBOJUTH MNPUMEPHl M  KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXaeHus;

BBIOMpPATh CcIoco0 perieHust y4eOHOM 3amaud (CpaBHMBATh HECKOJIIBKO BAapHAHTOB pEIEHUS,
BbIOMpATh HanboJee MOIXOASIINHI ¢ Y4ETOM CaMOCTOSTENBHO BBIACICHHBIX KPUTEPUEB).

Ba3zoBble nccienoBarebcKkue 1eHCTBUSA:



UCTOJb30BAaTh BOMPOCHI KaK MCCIEN0BATEIbCKUI HMHCTPYMEHT NO3HaHUS, (OPMYIHUPOBATH
BOINPOCHI, (PUKCHUpYIOLIME NMPOTUBOpPEUHE, IPOoOIeMy, CAMOCTOSTENIBHO YCTaHABIMBATh UCKOMOE U
naHHoe, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIIHIO, MHECHHE;

IIPOBOJIUTH 10 CAaMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY HECJIOXKHBIM SKCIIEPUMEHT, HeOObIIOe
UCCIIC/IOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYecKoro OO0beKTa, 3aBHCUMOCTEU
00BEKTOB MEXKIY COOO0M;

CaMOCTOSITENILHO  (hOPMYJIMPOBATh OOOOWIEHUSI W BBIBOJABI IO pE3yJIbTaTaM IMPOBEIEHHOTO
HAOJIOACHNUS, UCCIEI0BAaHMs, OLEHUBATH JOCTOBEPHOCTHh MOJYYEHHBIX PE3YJIbTAaTOB, BBHIBOJIOB U
000011IeHMI;

IIPOrHO3UPOBaTh BO3MOXKHOE DPa3BUTUE IIPOLECCA, a TAKXKE BBIIBUraTh IPEANOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISIBJISATh HEJOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIUHU, JAHHBIX, HEOOXOAUMBIX JUISl PELICHUs
3aJ1a4y;

BbIOMpPATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBAaTh U HMHTEPHPETHPOBATH MH(OPMALMIO PA3IUUYHBIX
BUJIOB U ()OPM IIPEICTABICHHUS;

BbIOMpaTh (hopMy npesacTaBieHuss HHGOPMALUU U WUTIOCTPUPOBATh PELIaeMble 3a/lauld CXeMaMH,
IrarpaMMaMu, HHOM rpaduKoi 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAAEKHOCTh HH(POPMAIMKA TIO KPHUTEPHSIM, TPEAIOKCHHBIM  YUUTENEeM MU
c(OpMyYIHPOBaHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

BOCIPUHUMATh U (HOPMYJIMPOBATh CYKIEHHUS B COOTBETCTBUHU C YCIOBHUSMHM U LIEJIIMU OOIIECHHUS,
SICHO, TOYHO, TPAMOTHO BBIPAJKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U NUCBMEHHBIX TEKCTaX, 1aBaTh
MIOSICHEHMSI 110 XO/ly PELICHMs 3a/1a4yl, KOMMEHTHPOBATH ITOJIyYE€HHBIN PE3yJIbTaT;

B X0/i€ 00CYX/IeHUs 3a/1aBaTh BOIPOCHI 10 CYIIECTBY OOCYX/1aeMOW TeMbl, IPOOJIEMBI, peraeMoit
3aJlauM, BBICKA3bIBaTh HJI€W, HALIEJICHHbIE HA IMOMCK PEIIEHHUs, COMOCTaBISATh CBOM CYXKICHHS C
CYXJCHUSIMH JIPYTUX YYaCTHUKOB Juajiora, OOHapyKHWBaTh pa3JiMyMe M CXOACTBO IMO3ULUH, B
KOPPEKTHOI popme popMyaupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,;

MPEJICTaBIATh  PE3yabTaThl pEIICHHs 3ajaud, »OKCIIEPUMEHTa, MCCIEeNOBaHUsA, IPOEKTa,
CaMOCTOSITENIbHO BbIOMPATh (hopMaT BBHICTYIUIEHHUS C Y4ETOM 3aJay MpPe3eHTAlMM U 0COOEHHOCTEH
ayIUTOpHH;

MOHMMAaTh U HMCIIOJIb30BaTh MPEUMYIIECTBa KOMAaHIHON U MHIMBUAYAbHONW paOOThl MPHU pEIICHUH
y4eOHBIX MaTeMaTHYECKUX 3aj1ay;

NPUHUMATh IIeJIb COBMECTHOM JEATENIbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOW paboTHI,
pacripenenath BUIbI paboT, JOrOBapUBATHCS, 00CYX ATk MPOLIECC U pe3ysbTaT paboThl, 0000IaTh
MHEHHUS HECKOJIBKHX JIIONICH;

y4acTBOBaTh B TPYNIOBHIX (hopmax paboTsl (00CykaeHNsI, 0OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMBI U
JpyTHE), BHIOIHATH CBOKO YacTh pabOTHl M KOOPAUHUPOBATH CBOM JNEHCTBUS C IPYTMMU WIEHAMU
KOMaHJIpl, OLIEHUBaThb KauyeCTBO CBOEr0 BKJI3Ja B OOMMHA MNPOAYKT MO KPHUTEPHSM,
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1€ CTBUSA

Camoopranmuzanmusi:

CaMOCTOSATENILHO COCTaBIIAThH IJIaH, AJITOPUTM PEIICHHS 3a/aud (I €T0 4acTh), BRIOMPATh CIIOCO0
pemeHust ¢ y4€ToOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIIeHUH ¢ y4TOM HOBOW HH(POPMALIUH.



CaMOKOHTPOJIb, IMOLMOHAJIbHBIN HHTEJJIEKT:

BJIQJIETh  CIIOCOOAMHM  CaMOTPOBEPKH, CAMOKOHTPOJS Ipomecca M pe3yibTara pPEIICHUs
MaTeMaTHUYeCKOM 3a1a4u;

MPEIBUACTh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEUICHUH 3a]1a4yi, BHOCUTh KOPPEKTUBHI B
JEeSTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB, HAWJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE pe3yjIbTaTa JCATEIHHOCTH MOCTABJICHHOW IEJIM U YCIOBUSM, OOBSCHATH
MPUYMHBI  JOCTH)KCHUS WM HEJOCTIIKEHHS IeJIM, HaxXOJIUTh OIMUOKY, J/JaBaTh OIICHKY
PUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 7 KJjacce OOydyalOIMICS TMOJYyYUT CIEAYIOIIME TPEIAMETHbBIC
pe3yiabTaThl:

Pacrio3naBaTth  M3yueHHBIE TeOMETpUYECKHME (UTYPHI, ONpeNeisITh WX B3aUMHOE
pacmojoxkeHue, n300pakaTh TeOMeTpudeckiue (PUTypbl, BHIIOIHATH YEPTEXKHU MO YCIOBUIO 3a/1a4H.
W3mepsATh NMHENHbIE U YIJIOBbIE BEIMUYMHBL. PemiaTh 3ajaud Ha BBIYMCIIEHUE JUIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jlenate rpyOyl0 OLIEHKY JIMHEHHBIX WU YTJIOBBIX BEIIMYUH IMPEAMETOB B PEANbHOM KHU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuare pasmMepbl 3TUX OOBEKTOB M0 MOPSIIKY BETHUHHBI.

CTpouth 4epTeKU K FT€OMETPUUECKUM 3a/1adaM.

[losnp30BaTbes MpU3HAKaMU PaBEHCTBA TPEYIOJIbHUKOB, UCIIOJIb30BATh IPU3HAKU U CBOWCTBA
paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PEUICHUH 3a]1a4.

IIpoBOAUTH JTOTUYECKUE PACCYKACHUS C UCTIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[lonb30BaTbcs TNpU3HAKAMU PABEHCTBA MPSIMOYTOJIbHBIX TPEYroJbHUKOB, CBOHCTBOM
MeANaHbl, NPOBEAEHHOM K TUIOTEHY3€ MPSIMOYTrOJIbHOIO TPEYroJbHUKA, B  PEIICHUU
reOMETPUUYECKUX 3a7ad.

OmnpenensaTs NapasieIbHOCTh NPSMBIX C TOMOIIBIO YITIOB, KOTOpble 00pa3yeT ¢ HUMH
cekymas. OnpenensiTe MapajyiebHOCTh MPSAMBIX C MOMOIIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM J10 TOYEK JIPYroi MPsIMOM.

Pemate 3a1aun Ha Ki1eT4aToi Oymare.

[IpoBOIUTH BBIYMCICHHS M HAXOJUTh YHUCIOBbIE M OYKBEHHbIE 3HAa4Y€HUs YIJOB B
reOMETPUUYECKUX 3aJa4ax C MCIOJIb30BaHUEM CYMMBbI YIJIOB TPEYTOJbHUKOB U MHOTIOYTOJIbHUKOB,
CBOMCTB yTJI0B, 00pa30BaHHBIX MPU MEPECEUCHNUU ABYX MapajlielbHbIX MPSAMBIX cekyiei. PemaTh
IIPAaKTUYECKHE 3a/1a4l HA HAXOXKICHHUE YIJIOB.

Brnanets moHATHEM T€OMETPHUECKOTO MECTa TOYEK. YMETh OIpENesATh OUCCEKTPHUCY yIia U
CepeMHHBINA NEPIIEHIUKYISAP K OTPE3KY KaKk FeOMETPHUECKHE MECTa TOUEK.

@®opMyIHpoBaTh OMNpENETIeHHUs] OKPYXKHOCTH M Kpyra, XopAbl M JUaMeTpa OKPY>KHOCTH,
I10JIB30BATHCS UX CBOMCTBAMU. Y METh IPUMEHSTH 9TH CBOWCTBA IIPU PEILICHUU 3a7au.

Bnagers NOHATHEM ONKMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh €€
ueHtp. [lonb3oBarbes (hakTamMu O TOM, 4TO OMCCEKTPHUCHI YIJIOB TPEYrOJbHUKA IMEPECcEeKaroTcsl B
OJIHOM TOYKE, M O TOM, YTO CEpEeIUHHBIE MEPHEHAUKYISIPbl K CTOPOHAM TpeyrojbHUKa
IIEPECEKAIOTCS B OJJTHOW TOUKE.

Bnagerp moHATHEM — KacaTelnbHOW K  OKPY)KHOCTH, IIOJb30BaTbCsl  TEOPEMOM O
MEPIEHAUKYIISIPHOCTH KAcaTeIbHOM U painyca, IPOBEAEHHOTO K TOUKE KACAHMUS.

[lonp30BaTbcsl  MPOCTEWIIMMHM ~ T€OMETPUYECKHMM  HEPaBEHCTBAMM, IIOHUMATh  MX
[IPAKTUYECKUH CMBICIL.

IIpoBOANTH OCHOBHBIE T€OMETPUUECKHUE MIOCTPOEHUS C IOMOILIBIO HUPKYJIS U JINHEHKH.



K xonmy oOydeHuss B 8 Kkiacce o0OydyarOImMICS TMOJYyYUT CIEAYIONIME TPEAMETHBIC
pE3yJIbTaThI:

Pacnio3naBaTh OCHOBHBIE BHU[BI YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI, IOJIb30BATHCSI UX
CBOMCTBaMHU IPH PEIICHUH F€OMETPUUYECKUX 3a]au.

[IpuMeHsTh CBOMCTBA TOUKH MEPECEUCHHs] MEaH TPEYrobHHUKA (LIEHTPa Macc) B pELICHUU
3azad.

Braners nonsitueM cpeaHel TMHUU TPEYroJbHUKA U Tpaneluu, IPUMEHSATh UX CBOMCTBA MpHU
peumieHun reomeTpuyeckux 3anad. [lomb3oBatbesi  Teopemor  ®Daneca W TeopeMol O
MPOIMOPLHUOHAIIBHBIX OTPE3KAX, MPUMEHSTh UX JJIs PEeLICHUS MIPAKTUYECKUX 3a/1a4.

[TpuMeHsITh MPU3HAKH TTOI00US TPEYTOIHHIUKOB B PEIICHHH T€OMETPHYCCKHX 3a7ad.

[Tonp3oBatbes Teopemoit [lngaropa anst pereHuss TeOMETPUYECKUX U MPAKTHYECKUX 3a]1ad.
CtpouTh MaTeMaTH4eCKyl0 MOJIe]b B IMPAKTHUECKUX 3a/1ayaX, CAMOCTOATEIbHO JAeNaTh YepTEx U
HAXOJUTh COOTBETCTBYIOIIHNE JITUHBI.

Bnagerp mnOHATHSAMM CHHYca, KOCHHYCAa M TaHI'€HCAa OCTPOro yria MpsSMOYIOJbHOIO
TpeyroibHUKA. [101630BaThCA STUMU MOHATUAMH JIJIS1 PEIICHUS TIPAKTUYECKUX 3a/1a4.

Boruncnsats (pa3nuyHeiMU cioco0aMu) II0H[aab TPEYroJibHUKA U TUIOMIA MHOTOYTOJIBHBIX
¢buryp (mone3ysich, rie HEOOXOAWMO, KalbKynsTOpoM). [IpUMEHSTH MONy4YeHHbIE YMEHHS B
MIPaKTUYECKUX 3ajjadax.

Bnagerp NOHATUSMU BIOMCAaHHOIO U LEHTPAJIbHOTO YIJa, MCHOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX Yriax, yriax MeXJ1y XOpAaMu (CeKYyIIMMH) U yIiie MeXIy KacaTelIbHON U XOpJod Mpu
pEIIeHNY TEOMETPUYECKUX 3a/1a4.

Brnaners moHATHEM OMNMCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHATH CBOMCTBA OMUCAHHOTO
YeThIPEXYTOJIbHUKA [IPH PEIICHNUH 3a]1a4.

[IpuMeHsTh MONYYEHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MATEMaTUYECKHE MOJENU IS
3aJla4 peasbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM MOI00Us U
TPUTOHOMETPHH (IIOJIb3YSACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM).

K xonmy oOydeHuss B 9 KkJjacce o0OydyarOmMIICS TMOMYYUT CIEAYIOIIHUE TMPEAMETHBIC
pe3yIbTaThI:

3HaTh TPUTOHOMETpHUUYECKHE (QYHKIIMH OCTPHIX YTIJIOB, HAXOAUTH C UX MOMOIIBIO Pa3IUYHbIC
AJIEMEHTHl MPSMOYTOJBHOIO TPEYTOJIbHUKA («PEHIEHHE MPSIMOYTOJbHBIX TPEYTOJIbHUKOBY).
Haxomuts (¢ moMoIbio KaabKyIsTOpa) JJTWHBI M YIJIBI JJI1 HETA0OIUYHBIX 3HAUCHUM.

[Tonb3oBatbes (hopMmynamu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHYECKHM TOXKIECTBOM
JUTSl HAXOXJAEHUS! COOTHOIIEHUI MEX1y TPUTOHOMETPUUYECKUMH BEJITMUUHAMH.

Hcnonb30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB JJISi HAXOXKJIEHUS DPA3JIMYHBIX 3JIEMEHTOB
TpeyrojbHUKa («peleHue TPEyroJIbHUKOBY), IPUMEHSTh UX MPU PEIICHUH T€OMETPUUECKUX 3a/1au.

Brnagers moOHATHSAMH MpeoOpa3oBaHMs MOAO0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJIO0OHBIX
¢uryp. [lonb3oBaTbcst CBOMCTBAMU MOA00MST MPOU3BOIBHBIX (PUTYp, YMETh BBIYUCIATH AJTUHBI U
HaxOJUTh yIJbl y Mogo0HBIX (uryp. IlpumeHsaTs cBoicTBa MOa00MsI B MPAKTUYECKUX 3a/1adax.
YMeTb NPUBOIUTE IPUMEPHI TIOJIOOHBIX (GUTYP B OKPYKAIOIIEM MHPE.

Ilonb30BaTbed TeOpeMamMH O INPOU3BEACHUUM OTPE3KOB XOpPJI, O IMPOMU3BEACHUHM OTPE3KOB
CEKYIINX, O KBaJIpaTe KacaTeabHOM.

[Tonp30BaTbCst BEKTOpaMU, TOHUMATh UX TEOMETPUUICCKUN B (PU3MUECKHUI CMBICI, TPUMEHSTh
WX B PEIICHHH TEOMETPUYECKUX M (U3MYECKUX 3amad. [IpUMEHSITh CKaJIpHOE MPOM3BEICHHE
BEKTOPOB ISl HAXOXACHUS JJIUH U YTJIOB.

[lonb30BaTbcst METOAOM KOOPAWMHAT HA IUIOCKOCTH, MPUMEHSTh €ro B pEUICHUU
reOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.



Brnagete NOHATUSMH MPaBUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPYXHOCTH, IJIMHBI IyTU
OKPY)KHOCTM M paJMaHHOM Mephl yIya, yMETb BBIYMCIATH IUIOIIAAb Kpyra M €ro yacrei.
[IpuMeHSTH OTy4YEHHbIE YMEHUS B IPAKTUUECKUX 3a/1adax.

Haxomuth ocu (WM UEHTpPHI) CUMMETpUM (UTYp, TPUMEHSTHh JBHUKEHUS IUIOCKOCTH B
MPOCTEUIINX CITyYasiX.

[IpuMeHATh NOJIy4eHHBIE 3HAHUSI HA MPAKTUKE — CTPOUTh MATEMaTUYECKUE MOJEIU s
3aJ1a4 peasibHOM KU3HU U NMPOBOJIUTH COOTBETCTBYIOLINE BHIYUCIEHUS C IPUMEHEHUEM IOJ100US U
TPUTOHOMETPUYECKUX (YHKIIHH (ITOJIB3YACH, TIe HEOOXOIUMO, KaJbKyJIATOPOM).

Conep:xkanue

Harasanas reomerpus. Harnsgasie npeacTaBieHus O MPOCTPAHCTBEHHBIX (pUrypax: Kyo,
napajyiesienune], npu3Ma, NOUpaMuja, Map, cdepa, KoHyc, UwiIMHAp. M3o0paxkeHue
npocTpaHcTBeHHbIX ¢uryp. [Ipumepsl ceuenuit. MHororpannuku. [IpaBuibHbBIE MHOIOIPAHHUKH.
IIpumepsl pa3BEPTOK MHOIOIPaHHUKOB, [IWJIMHPA U KOHYCA.

[Tonsitrie 06bEMa; eTMHUATIBI 00bEMa. OOBEM IPSIMOYTOJIEHOTO TIapaslIeIIeIHIIe a, Kyoa.

I'eomerpuueckue ¢urypsl. Ilpsmeie u yrasl. Touka, npsmasi, miockocts. OTpe3ok, Jyu.
VYron. Buael yrinos. BepTukaiibHble U CMEXHBIE YIIIbl. bUccekTpuca yria.

[TapamiensHple U nepecekarouiecs: npsmMele. [lepnenauxynsapusie npsMbie. Teopemsl o
NapajuIeIbHOCTH U MNEPHEHAMKYISIPHOCTH MNpsAMBIX. lleprneHaukynsip W HakJIOHHas K MPSIMOM.
CepenvHHBIN IEPIEHAUKYIISIP K OTPE3KY.

['eomerpuueckoe Mecto Touek. CBoicTBa OUCCEKTpPUCHI YIjla U CEPEAMHHOIO
NIEPIEHIUKYIIAPA K OTPE3KY.

Tpeyronpauk. BeicoTa, wMemmana, OMCCEKTpHCa, CpEAHssA JIMHUS  TPEYroJbHUKA.
PaBHOOe/ipeHHbIE M PAaBHOCTOPOHHHUE TPEYrOJIbHUKH; CBOMCTBA M INPU3HAKU PABHOOEIPEHHOIO
TpeyrojbHuKa. [Ipu3Haky paBeHCTBa TpeyroibHUKOB. HepaBeHcTBO TpeyronbHuka. COOTHOLIEHUS
MEXJly CTOPOHAMH U YIJIaMU TPEyroJIbHUKA.

Cymma yrioB TpeyrojbHUKa. BHemiHue yrisl TpeyrosnbHuka. Teopema daneca. IlonoOue
TpeyronbHUKOB. Ilpusnaku mnomobusi tpeyronbHukoB. Teopema Ilugaropa. Cunyc, kocuHyec,
TAHI'€HC, KOTAHI'€HC OCTPOro yria MpsSMOYroJIbHOTO TpeyroibHuka u yriaoB ot 0 mo 180°;
IIPUBEACHUE K OCTPOMYy yriy. PemieHne npsMOYrojJbHBIX TpPEyroJbHHUKOB. (OCHOBHOE
TPUTOHOMETPHUECKOE TOXAECTBO. DOPMYIIbI, CBSI3bIBAIOIINE CUHYC, KOCUHYC, TAHTE€HC, KOTAaHT'€HC
OJIHOTO M TOTO K€ yIja. PelleHne TpeyrolbHHKOB: TEOpEMa KOCHHYCOB U TEOpEMa CHHYCOB.
3ameuaTeNbHbIE TOUKH TPEYrOJbHUKA.

YerslpéxyronbHuk. IlapamienorpamMmM, ero cBoHcTBa U Ipu3Haku. [IpAMOyronbHUK,
KBajpaT, poM0O, X CBOICTBa 1 mpu3HaKu. Tpanenus, cpeaHsist JUHUS Tparenuu.

MHoroyronsHuk.  Beinmyknele  MHoroyroapHukd.  CymmMa  yrjoB — BBIIIYKJIOTO
MHOTOyrojbHuKa. [IpaBuiibHbIE MHOTOYTOJBHUKH.

OxpyxHocTb U Kpyr. Jlyra, xopaa. CexTop, cerMeHT. LleHTpalibHbIil yroi, BOMCAHHBIN YIod,
BEJIMYMHA BIHCAHHOTO Yyriia. B3aumHoe pacrnosjokeHue NpsIMOH U OKPYKHOCTH, JIBYX
okpyxHocTeil. KacarenbHas U cekymas K OKpY>KHOCTH, UX CBOICTBa. BmnucaHHbIE U OnMcaHHBIE
MHOTOYroJbHUKU. OKpY>KHOCTb, BIHCAaHHAs B TPEYroJbHUK, U OKPYXHOCTb, ONHCAaHHAs OKOJIO
TpeyrojbHUKa. BrincaHHble 1 ONMCaHHBIE OKPY>KHOCTH MPABUIBHOTO MHOTOYTI'OJIbHUKA.

['eomeTpuueckue npeoOpa3zoBanus. [lonstue o paBenctse ¢uryp. I[loHsTHe O ABMKEHUU:
oceBas U LEHTpallbHasi CHMMETPHUH, apalIeNIbHBIN MepeHoc, moBopoT. IlonsTre o nogodun Guryp
Y TOMOTETHUH.

[TocTpoeHus ¢ mOMOLIbIO IUPKYJIS U IMHENWKH. OCHOBHBIE 3a/1a4M Ha IOCTPOEHUE: JIEJICHHUE
OTpe3Ka MOIojaM; MOCTPOCHHE yIria, PaBHOTO JAHHOMY; IOCTPOCHHE TPEYTOJIbHUKA MO TPEM
CTOpPOHaM; IOCTPOEHHUE MEPIEeHANKYIsIpa K MPSIMOM; MOCTpOoeHHEe OUCCEKTPUCH YIJia; AEJICHHE
OTpe3Ka Ha N PaBHBIX YaCTEH.

Pemenue 3a1au Ha BBIYMCIIEHUE, OKA3aTEIBCTBO U IOCTPOEHHUE C UCIIOJIB30BAaHUEM CBOMCTB
M3y4YEHHBIX QUTyp.



HN3Mmepenue reoMerpu4YecKMX BeJM4YMH. J[nuHa otrpes3ka. PaccrosHue OT TOYKM 10
npsMoi. PaccTosiHue Mexay napajjieIbHbIMU IPSIMBIMH.

IIepumeTp MHOIOYrOJIbHHKA.

JnHa OKpyXKHOCTH, YUCJIO TT; JUIMHA 1YTU OKPY>KHOCTH.

I'panycnas mepa yriia, COOTBETCTBUE MEXY BEIMYMHON LIEHTPAJIBHOIO YIJIa U JUIMHOW JyTU
OKPYKHOCTH.

[Tonsatue mnomanu 1ockuxX ¢uryp. PaBHOCOCTaBlIeHHbIE M PaBHOBEIHMKHE (QHUTYPHI.
[Inomane nmpsMoyrospHuKa. [lnomaan napamienorpamma, TpeyroibHuka U Tpanenuu. I[liomans
MHOroyrojipHuka. Ilmomans kpyra u miomans cekropa. COOTHOIIEHHE MEXIy IUIOUIaAsIMU
MoA0OHBIX (uryp.

Pemienue 3a1a4 Ha BBIYMCICHHUE U I0KA3aTEIBCTBO C UCIOIB30BAHUEM H3YYEHHBIX (POPMYIL.

Koopaunartsl. YpaBuenue npsimoid. KoopauHatsl cepeinubl oTpeska. @opmylia pacCTOSTHUSA
MEXy IByMsI TOUKaMU IJIOCKOCTH.

VYpaBHEHUE OKPYKHOCTH.

BekTopsbl. J[nmuHa (Moaynb) BekTtopa. PaBeHcTBO BekTOopoB. KosmmHeapHbie BEKTOPBI.
Koopaunatsl BekTOpa. YMHOKEHHE BEKTOPA Ha YHUCIIO, CYMMa BEKTOPOB, Pa3j0KEHHE BEKTOPA IO
JIByM HEKOJUIMHEAPHbIM BeKTopaM. CKaJIIpHOE IPOU3BEAECHNUE BEKTOPOB.

TeopeTuKO-MHOKeCTBEHHbIEe NOHATHUS. MHOXECTBO, 3JIEMEHT MHOXECTBA. 3aJaHue
MHOXECTB IIEPEUYHUCICHUEM DJEMEHTOB, XapaKTEPUCTHYECKUM CBOMCTBOM. IloamHOMKecCTBO.
OObenuHeHNe U NepeceyeHne MHOKECTB.

JunemMeHThl Joruku. Ormpexnenenue. AKCHOMBI U Teopembl.  JlokazaTrenbCTBO.
JlokazaTenbcTBO OT IpOTUBHOTO. Teopema, oOpaTHas nanHoi. [Ipumep u KoHTpIIpUMED.

[ToHsiTe 0 PaBHOCUJIBHOCTH, CIIEJOBAHUU, YIOTPEOIEHUE JIOTUYECKUX CBSI30K eCciau ..., Mo
.., 8 MOM U MOILKO 8 MOM Clyyae,

JIOTUYECKHE CBSI3KH U, UTU.

I'eomeTrpusi B ucropuueckom pasputuu. Ot 3emiemepust k reomerpun. Iludarop u ero
mkona. @anec. Apxumen. Iloctpoenne mnpaBUIBHBIX MHOTOYTOJIBHUKOB. Tpucekius yria.
KBagparypa kpyra. ¥Yasoenue ky6a. Mcropus uncna n. 3onotoe ceuenue. «Havana» Epknmupa. JI.
Oiinep. H. U. JlobaueBckuit. Mctopus nsaroro mocrynara.

N300peTrenne Merojia KOOPJIMHAT, MO3BOJISIOIIEIO MEPEeBOJUTh M€OMETPUUYECKHE OO0BEKTHI
Ha s13bIK anredpsl. P. lekapt u I1. ®epma. [Iprmepsl pa3auuHbIX CUCTEM KOOPJIMHAT Ha MIOCKOCTH.

Coaepixanue 7 Kiaacc

HavanabHble reomerpnueckue ceegenus (11 yacos)

[Ipocreiimne reoMmerpudeckue GUTYphl: MpsMas, TOYKA, OTPE30K, Jyd, yroia. I[lonstue
paBeHCTBa reoMmerpuueckux ¢uryp. CpaBHEHHE OTPE3KOB U YIIIOB. M3MepeHne OTpe3KOB, JTHHA
oTpe3ka. I3MepeHune yrioB, rpaaycHas mepa yria. CMeXHbIe U BEpTHUKAJIbHbBIE YIJIbl, ©X CBOMCTBA.
[lepnenqukynsipHbie MPSIMBIE.

OcHnoénas yenb — CUCTEMATU3UPOBATh 3HAHUS YHAIIMXCS O MPOCTEUIINX F€OMETPUUECKUX
¢durypax u ux CBOICTBax; BBECTH MOHATHE PaBEHCTBA (HUTYP.

B JTAHHOW TEM€ BBOJATCS OCHOBHBIE TE€OMETPUYECKHE TIOHATHS M CBOWCTBA
MPOCTEHIINX TEOMETPUYECKUX (UTYp HAa OCHOBE HATJISIIHBIX MPEACTABICHUHN ydYalIuXcsl MyTeM
0000IIIeHNST OYEBHUIHBIX WMJIM W3BECTHBIX W3 Kypca MaTeMaTHKH |—6 KJIaCCOB TeOMETPHUYECKHUX
¢daktoB. IloHsATHEe akCMOMBI Ha HAa4aJILHOM JTane OOY4YeHHs] HE BBOJMTCS, U CaMU aKCHOMBI HE
dbopmynupyroTcsi B sSBHOM Bujae. HeoOXoauMble HCXOIHBIE TOJOKEHHUS, Ha OCHOBE KOTOPBIX
W3YYalOTCsl CBOWMCTBA TeOMETpUUYECKUX GUTYyp, TPHUBOIATCA B  omHcareldbHOW  (dopme.
[IpuHIIMNIIATBHBIM ~ MOMEHTOM  JTAHHOM TEMbI SIBJISICTCS BBEJACHUE TMOHSATHS paBeHCTBa
reOMEeTpUUYECKUX (UTyp HA OCHOBE HAMISIHOTO MOHATHS HanoxeHus. OmnpeneneHHOe BHUMAaHKE
JOJDKHO YAENATHCSA NPAKTUYECKUM MPHUIIOKEHUSAM T€OMETPUIECKUX TOHATHH.

Tpeyronbauku (18 yacoB)



Tpeyronbnuk. [Ipu3Haku paBeHCTBa TpeyroiabHUKOB. [leprienuKyisap k npssmoi. Meauansl,
OHMCCEKTPUCHI U BBICOTHI TPEYyroJibHUKa. PaBHOOEAPEHHBIN TPEYTOJILHUK U €r0 CBOMCTBA. 3a/1auul Ha
IIOCTPOEHUE C TIOMOIIBIO LIUPKYJIS U JTMHEUKH.

Ocnoenas yenb — BBECTU NOHATHE TEOPEMBI; BHIPA0OTAaTh YMEHHE JOKAa3bIBaTh PABEHCTBO
TPEYrOJIbHUKOB C IOMOIIIbIO N3YUYEHHBIX IPU3HAKOB; BBECTH HOBBII KJlacc 3aa4 — Ha IIOCTPOEHHE
C IOMOLIBIO LIUPKYJIS U JIMHEHKH.

[lpu3Haku paBeHCTBAa TPEYrOJbHUKOB SIBISIOTCS OCHOBHBIM paboO4MM ammapaToM BCEro
Kypca reoMeTpuu. J{okazaTenbcTBO OOJBIIEH YaCTH TEOPEM Kypca U TaKKe pellieHue MHOTUX 3a/1a4
MIPOBOJIUTCS TIO CIIEIYIOMIEH cXeMe: MOUCK PAaBHBIX TPEYrOJbHUKOB — OOOCHOBAaHUE UX PAaBEHCTBA
C IMOMOIIBK KAaKOro-TO MPU3HAKA — CJEACTBUS, BBITEKAIOUIME W3 PABEHCTBA TPEYTOJIbHUKOB.
[IpumeHeHne NPU3HAKOB DPABEHCTBA TPEYIOJbHUKOB IIPU PEIICHHWU 334a4 JAeT BO3MOXHOCTb
IIOCTENIEHHO HAaKaIlJIMBAaTh ONBIT IPOBEACHUS JOKA3aTeIbHbIX paccyxaeHuidl. Ha HauanbHOM 3Tare
W3Y4YEHHUs U IPUMEHEHUs NPU3HAKOB PaBEHCTBA TPEYTOJbHUKOB 1€JIECO00PAa3HO MCIOIb30BaTh 3a-
Jla4¥ C TOTOBBIMU YEPTEIKAMH.

IMapanneabHblie npamebie (13 yacoB)

[Ipu3Haku mnapamienbHOCTH NPSAMBIX. AKCHOMa NapaUieidbHbIX HOpAMbIX. (CBoiicTBa
NapajuIeIbHbIX IPSIMBbIX.

OcHosHas yenb — BBECTH OJHO W3 BAXKHEHIIMX MNOHATHUI — IMOHATUE NapajuIesIbHBIX
NpsMBIX; JaTh [EPBOE IPEACTABICHUE 00 aKCMOMaX M aKCHOMAaTHMYECKOM METOJE B I'€OMETPHUU;
BBECTH aKCHOMY MapajlIeIbHbIX IPSIMBIX.

[Tpu3Haky U CBOICTBA MapajuIeNbHBIX NPSMBIX, CBSI3aHHBIE C yriaMH, 00pa30BaHHBIMU IIpU
MepeceyeHny  JOBYX  NOpAMBIX  CeKylled  (HakpecT — JeXallluMH,  OJHOCTOPOHHUMH,
COOTBETCTBEHHBIMH ), IIUPOKO MCIOJB3YIOTCS B AaJIbHEHIIEM NPU U3YUYEHUU YETHIPEXYrOJIbHUKOB,
MOI00HBIX TPEYTOJIBHUKOB, MPHU PEIICHUH 3a/1a4, a TAKXKe B Kypce CTEpEOMETPHUH.

CooTHOIIEHUS M€Ky CTOPOHAMM M yrjiaMu TpeyrojbHuka (20 yacos)

Cymma yrioB TpeyrojapHuka. COOTHOLIEHHE MEXAY CTOPOHAMHU M YIJIaMHU TPEYTOJIbHHKA.
HepasenctBo TpeyronbHuka. [IpsMoyroiapHble TpEyroJbHUKH, UX CBOWCTBA U IIPU3HAKU PABEHCTBA.
PaccrostHne oT TOukM A0 mpsimol. PaccTosHume Mexny mapamienbHeIMH HpsiMbIMH. [locTpoenue
TPEYroJbHUKA IO TPEM IJIEMEHTaM.

OcHoeénas yenb — pacCMOTPETh HOBBIE MHTEPECHBIE U BAKHBIE CBONCTBA TPEYTOJIBHUKOB.

B nanHOl Teme 10Ka3bIBAaETCS OJHA U3 BAXKHEUIIIMX TEOPEM Fr€OMETPUU — TEOPEMA O CYMME
yrioB TpeyroipHuKa. OHa TMO3BOJSET JaTh KJIacCU(UKALMIO TPEYrojdbHUKOB 10 yriam
(OCTpOYTONBHBIN, MPSAMOYTOJIbHBINA, TYIOYTOJIbHBIN), @ TaKK€ YCTAaHOBUTh HEKOTOPBIE CBOMCTBA U
IIPU3HAKN PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

[TonsiTvie paccTOsSHUS MEXy MapayiebHBIMU IPSIMBIMU BBOJAMUTCS HA OCHOBE JOKa3aHHOM
IIPEIBAPUTEIIBHO TEOPEMBI O TOM, YTO BCE TOYKM KaXKAOW M3 JBYX MapaUIEIbHBIX HPSIMBIX
paBHOYAAJIEHBI OT APYTroi NpsIMON. DTO MOHSATUE UTPAET BaXKHYIO POJIb, B YACTHOCTH MCIIONIb3YETCS
B 33J1a4ax Ha [IOCTPOEHHUE.

[Ipu pemieHnn 3amad Ha TMOCTPOEHHME B 7 Kjacce ClelyeT OrpaHUYUTHCS TOJIBKO
BBIMIOJIHEHUEM M ONMCAHUEM IIOCTPOEHUS HCKOMOW (urypsl. B OTHenbHBIX ciyyasXx MOKHO
MIPOBECTH YCTHO aHaJM3 U JIOKA3aTEeNbCTBO, a JIEMEHThI MCCIIEIOBAHUS JIOJKHBI PUCYTCTBOBATH
JIMIIb TOTJA, KOTAA 3TO OTOBOPEHO YCIOBUEM 33auH.

IHoBTOpenue. Pemenne 3axay (6 4.)

Ocnoenas yenv. TloBTopuTh, 3aKkpenuTh U 0000mUThL OcHOBHBIE 3YH, momyueHHbie B 7
KJ1acce.

Conep:xanue 8 kiacc
YeroipexyrojabHuku (14 yacos)
MHOroyronbHMK, BBITYKJIBIA MHOTOYIOJIBHHUK, Y€ThIpexyroibHUK. Ilapamiemorpamm, ero
cBoiicTBa W mnpu3Haku. Tpameuus. [IpsmoyronbHHK, pomO, kBaapar, ux cBoiictBa. OceBas u
LEHTPAJIbHasi CAMMETPHHU.



Ocnosnasi yenb — W3Y4UTh HauOoliee BaXHbIE BHIbl UYETHIPEXYTOJbHHUKOB —
napajiesIorpaMM, MpsIMOYTOJbHUK, pOMO, KBaJpaT, TpaleLuto; JaTh MpPeJCTaBIeHUE O (Urypax,
00JIaJIaroIMX OCEBOM MM LIEHTPATBHON CHMMETPHEH.

Jloka3arenbcTBa OOJIBIIMHCTBA TEOPEM JIAHHOW TEMbI U PEIIEHUs] MHOTHX 3a/1a4 IIPOBOJASATCS
C INMOMONIbIO IMPU3HAKOB PABCHCTBA TPCYTIOJIBHUKOB, IIO3TOMY IIOJIC3HO HX IMOBTOPUTH B HA4aJIC
U3Y4YCHHUS TEMBI.

OceBast U IEeHTpaJbHasE CUMMETPHM BBOJATCS HE Kak IpeoOpa3oBaHME IUIOCKOCTH, a Kak
CBOWCTBA Fr€OMETPUYECKUX (PUTyp, B HACTHOCTU YETHIPEXYrOJIbHUKOB. PaccMOTpeHMe 3TUX MOHATUI
KaK JIBMJKEHUH IUIOCKOCTH COCTOUTCS B 9 Kiiacce.

Inomaap (14 yacoB)

[TonsiTue miomagy MHOroyroibHuka. Ilnomanu mnpsMoyrosiabHUKa, Mapajuiesiorpamma,
TpeyrojibHuKa, Tpaneuuu. Teopema IIudaropa.

OcnosHas yenb — pacIIUpUTh U YIIyOUTh MOJy4YeHHbIE B 5—O6 Kilaccax IMpeCTaBICHHS
yyamuxcs 00 M3MEpeHHMM U BBIYMCICHHMM IUIOMIAJAEH; BBIBECTH (HOpMyJbl  IUIOLIaAeH
NPsIMOYTOJIbHUKA, MapajulejorpaMma, TPEYrojbHHMKa, TpaleluH; [O0Ka3aTb OJHY H3 TJIaBHBIX
TeopeM reomeTpun — teopemy Iludaropa.

BeiBox Qopmyn s BBIYMHCICHHS IUIOMIAJICH TPSMOYrOJIbHUKA, MapajuiesiorpaMmma,
TPEYroJbHUKA, TpPallelMd OCHOBBIBACTCA HA JBYX OCHOBHBIX CBOMCTBax ILIOLIAAEH, KOTOpBIE
MIPUHUMAIOTCSI UCXO/ISI U3 HATJIAJIHBIX MPEACTABICHUM, a Takke Ha QopMmylie TUIOMAAN KBajpaTa,
000CHOBaHKE KOTOPOM He SIBJIAETCS 0043aTeIbHBIM [T YYaAIUXCS.

HerpanuuumoHHo! Ui IIKOJIBHOIO Kypca fBISETCS TeopeMa o0 OTHOLUEHUM IUIOIIaJei
TPEYrOJIbHUKOB, MMEKOIMX IO paBHOMYy yriy. OHa NIO3BOJIIET B JAJbHEHIIEM JaTh IIPOCTOE
JI0Ka3aTeJIbCTBO MPU3HAKOB MOJ00US TPEYrOJIbHUKOB. B 3TOM COCTOMT OAHO W3 NPEUMYILECTB,
00YCJIOBJICHHBIX pPAaHHUM BBEJCHUEM MOHATHS IIIOIIA M.

Jloka3zatenbcTBO TeopeMbl [Indaropa ocHOBBIBaeTCSl Ha CBOMCTBaxX IUIOHIa el U Gopmynax
JUIs TUIoLaziel KBajapara U MpsAMOYrojibHUKA. JloKasbIBaeTcsl Takke Teopema, oOpaTHas Teopeme
[Mudaropa.

ITopo0HbIe TPeyronbHuku (19 yacon)

[Tonobubie TpeyronbHuku. [Ipu3Haku momoOust TpeyroibHUKOB. [IpumeHeHue nomobus k
JI0Ka3aTeIbCTBY TEOpeM M penieHHio 3anad. CuHyc, KOCHMHYC M TaHI€HC OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

OchosHas yenb — BBECTU TOHATHE MOJOOHBIX TPEYTrOJbHUKOB; PAaCCMOTPETh IMPU3HAKH
HOZ[O6I/I$[ TPECYIrOJbHUKOB W HUX MNPHUMCHCHHA, CACIIATH HCpBI;IfI mar B OCBOCHUH YyYalllUMHCA
TPUTOHOMETPUUYECKOT O amnmapara reOMETpUH.

Ornpenenenne moJ0OHBIX TPEYTOJILHUKOB JaeTCsl HE Ha OCHOBE IIpeoOpa3zoBaHust Mo100us, a
4yepe3 paBEHCTBO YIJIOB U IPONOPLHOHAIBHOCTh CXOJICTBEHHBIX CTOPOH.

[TpusHaku mogo0usi TPEYroJbHUKOB JTOKA3bIBAIOTCS C MOMOIIbIO T€OPEeMbl 00 OTHOIIEHUU
IJIOUIa/IEN TPEYTOJIbHUKOB, UMEIOLUX 110 PABHOMY YTIIy.

Ha ocHoBe mpu3HaKoB Moj00Ms JOKa3bIBAETCS TEOpEMa O CPeAHEH JIMHUU TPEYroJbHUKA,
YIBEPXKAECHUE O TOUKE IEPECEUEHUs MEANAaH TPEYrOJIbHUKA, a TaKKE JBa YTBEPKICHHUS O
MPOIMOPLMOHANIBHBIX OTPE3Kax B MPSIMOYTOJbHOM TpeyroyibHUKe. J[aeTcs nmpeacTaBieHue 0 METoe
1o100us B 3a/1a4ax Ha IOCTPOCHUE.

B 3aximoueHne TEMEBI BBOJATCA 2JIEMCHTHI TPUTOHOMCETPHU — CHHYC, KOCMHYC U TaHTCHC
OCTPOTrO yria NpsIMOYIOJIbHOIO TPEYrOJIbHUKA.

OxpyxHoctsb (17 yacoB)

B3aumHoe pacnosokeHue mpsMOW M OKpyKHOCTH. KacarenpHas K OKpYKHOCTH, €€
CBOWCTBO W IMPpU3HAK. HeHTpaJ'H)HI)Ie U BIHWCAHHBIC YIJIBIL. quI)Ipe 3aMe€4daTCiIbHBIE TOYKU
TpeyroyibHUKA. BrimcanHas u onvcaHHasi OKPY>KHOCTH.

OchosHas yenb — PaCIIUPUTh CBEIEHHUS 00 OKPYXKHOCTH, MOJYYEHHBIE ydalluMuUcs B 7
KJ1acce; U3y4YUTh HOBBIE (PaKThl, CBA3aHHBIE C OKPY>KHOCTBIO; IIO3HAKOMUTD YYAIIMXCS C YEThIPbMS
3aMe4aTeNIbHBIMU TOYKaMH TPEYTOJIbHUKA.



B nanHOI TeMe BBOJUTCS MHOTO HOBBIX IIOHATHI U pacCMAaTPUBACTCS MHOTO YTBEPKICHHU,
CBSI3aHHBIX C OKPYXXHOCTbO. JlJI1 MX YCBOEHHUS CIeNyeT yIeIuTbh OOJbIIOe BHUMAHUE PEIICHUIO
3a1a4.

VTBepKIEHUsI O TOYKE IepecedeHHss OUCCEKTPUC TPEyrojbHUKAa U TOYKE IepeceueHust
CEPEIMHHBIX IIEPIEHIUKYIISIPOB K CTOPOHAM TPEYTOJBbHHUKA BBIBOJATCS KAK CIEACTBUSA U3 TEOPEM O
CBOMCTBaX OMCCEKTPHUCHI yIjia U CEpeAMHHOro IEepHeHAMKyNspa K orpe3ky. Teopema o Touke
IIEpECEYEHUs] BBICOT TPEYTOJIbHUKA (WJIM UX TPOJOJDKEHUH) JI0Ka3bIBae€TCsl C IOMOIUIbIO
YTBEPKACHUS O TOUKE NIEPECEUCHMSI CEPEAVHHBIX NTEPIICHINUKYIISPOB.

Hapsany ¢ teopemamu 00 OKpPYKHOCTSIX, BIIMCAHHOM B TPEYroJbHUK M OMHCAHHOW OKOJIO
HEro, pPaccMaTpUBalOTCsl CBOMCTBO CTOPOH OIHMCAaHHOIO YETHIPEXYrOJIbHUKA M CBOMCTBO YIJIOB
BIIMCAHHOT'O YETHIPEX YT OJIbHUKA.

IMoBTOpenue. Pemenue 3axay (4 yaca)

Ocnoenas yenv. IloBTOpUTH, 3aKpenuTh U 0000mUThL OocHOBHBIE 3YH, monydeHHBIC B 8§
KJIacce.

Conep:xanue 9 Kiacc

BekTtopbl. Metoa koopauHar (18 yacoB)

[lonsitue Bektopa. PaBeHCTBO BeKTOpOB. Cl0KEHHE M BBIYMTAHUE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BeKTOpa MO JIBYM HEKOJUIMHEapHbIM BekTopaM. KoopianHaTsl
BekTopa. [IpocTreitmue 3a1aun B KOOpAMHATaX. Y PaBHEHUS OKPYKHOCTU U mpsmoi. [Ipumenenue
BEKTOPOB M KOOPJAMHAT P PEIICHUU 3a/1a4.

OcHosHas yenb — HAYYUTh Y4YAlIUXCA BBIIOJIHATH JEUCTBUS HaJ BEKTOPAMHM Kak
HaIpaBJIECHHBIMU OTPE3KaMU, YTO BAXKHO /I MPUMEHEHHUS BEKTOPOB B (DU3UKE; MO3HAKOMUTH C
HCII0JIb30BAHUEM BEKTOPOB U METOJa KOOPJAUHAT IIPU PELICHUU T€OMETPUUYECKUX 3a]1a4.

Bekrop ompenensieTcss Kak HampaBJICHHBIA OTPE30K W JCUCTBUS HAJ BEKTOPAaMHU BBOISTCS
TakK, KaKk 3TO NpPUHATO B ¢u3uke, T. E. kak nelcTBus ¢ HampaBlIeHHBIMU OTpe3kaMu. OCHOBHOE
BHUMAaHUE JIOJDKHO OBITh Y/ENIEHO BBIPAOOTKE YMEHUW BBIMOJHATH ONEpallid HaJ BEKTOpaMHU
(ckiaAbIBaTh BEKTOPHI MO MPaBUiIaM TPEYTOJIbHUKA U MapajlIeIorpaMMa, CTPOUTh BEKTOP, PABHBIM
Pa3HOCTHU JIBYX JaHHBIX BEKTOPOB, a TAKXKE BEKTOP, PABHBIN MPOM3BEICHUIO JAHHOTO BEKTOpa Ha
JTAHHOE YHCJI0).

Ha npumepax moka3piBaeTCsi, Kak BEKTOPHl MOTYT TMPUMEHSTBCS K PEIICHHUIO
reoMeTpuueckux 3anad. Jlemonctpupyercs 3¢(heKTUBHOCTh IPUMEHEHUsT (OpMYI JIsl KOOPAUHAT
CEpEeIUHBl OTPE3Ka, PACCTOSIHUS MEXIY JIBYMsI TOYKAMHU, YPAaBHEHHU OKPYKHOCTH M TIPSIMOM B
KOHKPETHBIX TE€OMETPUYECKHX 3a/JayaX, TEM CaMbIM JaeTcs TMpeAcTaBleHHe 00 U3Yy4YeHUU
T€OMETPUUYECKUX (PUTYP C TTOMOIIBIO METO/IOB aITreOpHI.

CoOTHOIIEHUA MeKIYy CTOPOHAMH M YIJIaMH TpeyrojibHuka. CkajasipHoe nNpou3BeAeHe
BeKkTOpoB (11 yacoB)

CuHyc, KOCHHYC W TaHreHc yrja. TeopeMbl CHHYCOB UM KOCHHYCOB. Pemenue
TpeyroibHUKOB. CKalIipHOE MPOU3BEICHUE BEKTOPOB M €ro INPUMEHEHHE B TE€OMETPHYECKHUX
3a/1ayax.

Ocnoénas yenv — Pa3BUTh YMEHHE YYalllUXCSl MPUMEHSTh TPUTOHOMETPUYECKHI ammapar
MIPU PELLIEHUH T€OMETPUUYECKUX 3a/1ay.

Cunyc u kocuHyc moboro yrma ot 0° mo 180° BBOmATCS C TOMONIBIO €IMHUYHOU
MOJIYOKPY>KHOCTH, JIOKa3bIBAlOTCA TEOPEMbl CHHYCOB M KOCHHYCOB W BBIBOJMTCS €IIE OJ(HA
dbopMyIa MIol@aau TpeyrojibHUKa (TIOJIOBHHA MPOU3BEACHUS JIBYX CTOPOH Ha CHHYC YIJla MEXIy
HUMH). DTOT anmnapar NPUMEHSETCs K PEIICHUIO TPEYTOJIbHUKOB.

CxanspHO€ TPOU3BEJECHUE BEKTOPOB BBOJIWUTCA Kak B (u3uke (IpousBeAeHUE IUH
BEKTOPOB Ha KOCHHYC yIJla MEXJly HUMH). PaccMaTpuBalOTCsi CBOMCTBA CKAJIIPHOTO MPOU3BEICHHUS
U €ro IPUMEHEHHE NPU PEIICHUH T€OMETPUUECKHUX 3a4au.

OcHOBHOE BHUMAaHHE CJIEAYEeT YACTUTh BBIPAOOTKE MPOYHBIX HABHIKOB B MPUMEHEHHH
TPUTOHOMETPUYECKOTO anmapara Npy PelIeHud T€OMETPUYECKUX 3a1a4.

JITHHA OKPYKHOCTH M IJI0IAAb Kpyra (12 yacos)



[IpaBuibHBIE ~ MHOTOYTONBHHUKH.  OKpPY)XHOCTH, OIKMCaHHas OKOJO  MPaBUJIHHOTO
MHOTOYrOJIbHUKAa W BhHcaHHas B Hero. [locTpoeHue NpaBUIBHBIX MHOTOYTOJIBHHUKOB. JlnnHa
okpyxHOCcTH [Ilnomanp kpyra.

OcHo6nas yenp — PACIIUPUTHh 3HAHUE YYalIMXCA O MHOTOYTOJIBHHKAX; PacCMOTPETh
MOHSTHSI UTMHBI OKPYKHOCTH H IIJIOMIAJH KPyra ¥ (OPMYJIIBI JUIS UX BBIYUCIICHUS.

B Hauane Tembl JaeTcs onpeaeneHue NPaBUILHOTO MHOTOYTOJIbHUKA, U PAacCMaTPUBAIOTCS
TEOPEMbI 00 OKPYKHOCTSX, OMMCAHUE OKOJIO MPABMIILHOTO MHOTOYTOJIbHUKA U BITUCAHHOW B HETO.
C noMOuIbI0 ONHUCAaHHOM OKPYXHOCTHM PpEIIAIOTCS 3aJaud O IOCTPOCHHM IPaBUIBHOTO
[IECTUYTOJIbHUKA W MPABUIIBHOTO 2/1-yTrOJMBHUKA, €CIIU JaH MPaBUIBHBIN 7-yTOJBHUK.

@DopMmynbl, BbIpa)Karolile CTOPOHY MPAaBUILHOTO MHOTOYTOJBHUK W PaauyC BIMCAHHOW B
HEro OKPYXHOCTH Yepe3 pajuyC OMHCAHHON OKPYKHOCTH, HCIIOJB3YIOTCS TPHU BBIBOAE (POpMYI
JUIMHBI OKPYXXHOCTH M IUIOLIAAM Kpyra. BbIBoj omupaercs Ha WHTYUTHUBHOE MPEACTABICHHE O
mpenesie: Mpyd HEOTPAHWYCHHOM YBEIMYCHWHM YHCIa CTOPOH TMPaBUILHOTO MHOTOYTOJBHUKA,
BIIUCAHHOTO B OKPY>KHOCTb, €T0 EPUMETP CTPEMUTCS K JJIMHE 3TOW OKPY>KHOCTH, a TIIOIIAIh — K
TUTOIIAM KPYyTra, OTPAHUYEHHOTO OKPYKHOCTBIO.

JABuskeHus (8 yacon)

OtoOpakenue 1uiockoctd Ha ce0s. Ilonstue nBwxkeHus. OceBas UM ILEHTpalibHAd
cummertpuu. [lapannensusiii nepenoc. [loBopor. Hanoxenust u qBuxkeHwus.

OcHosHas yenb — TO3HAKOMUTH YYAIIMXCSl C MOHSATHE: JBIKEHHS U €ro CBOWCTBaMH, C
OCHOBHBIMH BHJIaMU JIBIDKEHUH, C B3AUMOOTHOIICHUSIMHI HAJIOKEHUN U IBUKCHHH.

JIBI>KEHNE TUIOCKOCTH BBOAMTCS KaK OTOOpaXEHHWE IUIOCKOCTH Ha ce0s, COXpaHsoIiee
paccrosiHue Mexnay Toukamu. [Ipum paccMOTpeHUM BHUAOB JBUKCHU OCHOBHOE BHHMAaHHE
YIETSETCS MOCTPOCHUIO 00pa30B  TOYEK, MPSIMBIX, OTPE3KOB, TPEYrOJBHUKOB TPU OCEBOU H
LEHTPATbHOM CHMMETPHSX, MapajyielbHOM TiepeHoce, moBopoT. Ha sddexTHrix mpumepax
MTOKA3bIBACTCS MPUMEHEHHE JIBHKCHUH MPU PEIICHHH TCOMETPHUSCKUX 3a/1a4.

[TonsiTe HaNOXEHUsI OTHOCHUTCS B JAaHHOM Kypceé K YHCIYy OCHOBHBIX MOHSITHH.
Jloka3epIBaeTCs, YTO TIOHSTHS HAJOKEHUS W JIBIDKCHHUS SIBIISIOTCS OSKBUBAICHTHBIMH: JIF000E
HAJOXKEHHE SBJISIETCS JBIKEHHEM IIJIOCKOCTH U oOpaTHO. M3ydeHue J0Ka3aTenbCcTBa HE SIBIsSETE
00s13aTeTLHBIM, OJTHAKO CIIEAYET PACCMOTPETH CBSI3b MOHATHI HAJOXKEHUS U IBUKCHHUS.

HauvanbHble cBeieHns U3 cTepeomMeTpu (8 4acoB)

006 akcuomax reomerpuu (2 yaca) becena 06 akcnomax reomMeTpuH.

Ocnognas yenb — AaTh Ooliee TIIyOOKOe MPECTaBICHUE O CUCTEME aKCHOM IJIaHUMETPUU U
aKCMOMaTHYECKOM METO/IE.

B nanHO# TeMe pacckaszbIBaeTCs O pa3MTUYHBIX CHCTEMaX aKCHOM I'€éOMETPHUH, B YACTHOCTH O
Pa3IMYHBIX CIIOCO0aX BBEJCHHUS TMOHSATHS PaBEHCTBA (DUTYD.

IToBTOpenne. Pemenne 3aga4 (8 yacos)

OcHosnas yenw. IIoBTOpUTD, 3aKpenUTh U 00001mUTh OCHOBHBIE 3Y H 32 0OCHOBHYIO TIKOITY.

Ilnanupyemsble pe3yabTaThl H3y4YeHHs Kypca reoMeTpuu B 7-9 kiaccax.
Harusanast reomerpust

BeIlTyCKHUK Hayuumcs:

1) pacro3HaBaTh Ha YEpTEkKaX, PUCYHKAX, MOJEISAX M B OKPYXKAIOUIEM MHUpE IUIOCKUE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYpHI;

2) pacno3HaBaTh pa3BEPTKU KyOa, MPSIMOYrOJbHOIO Napaijelenuneaa, TpaBUIbHON
MUPaMM/JIbl, HWIMH]pA U KOHYCa;

3) ompenensTh MO JMHEHHBIM pa3MepaM pPa3BEPTKU (PUTYpHl JHHEHHBIE pa3Mepbl CaMoii
¢burypsl 1 Ha060pOT;

4) BBIYUCIATH 00BEM MPSAMOYTOJIBLHOTO HapaljiesienuIe .

BEIITyCKHUK nonyuum 603moxicHOCMb.

5) BBIUMCHATH OOBEMBI MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (HUTYp, COCTaBIECHHBIX W3
IIPSIMOYTOJIBHBIX ITApaJIJICIICITUIIEIOB;

6) yriayOuTh U Pa3BUTh NPEACTABICHUS O IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpaX;



7) IpUMEHATH NOHITHUE PA3BEPTKU JIJIS1 BBIIIOJIHEHUS IPAKTUUECKUX PacUETOB.
I'eomerpuueckne Gpurypbl

BreinyckHUK Hayuumca:

1) noabp30BaThCs A3BIKOM I'€OMETPHUM Ul OMMCAHUS MPEAMETOB OKPY)KAIOLIEro MUpa U UX
B3alMHOI'0 PACIIONIOXKEHHUS;

2) pacrio3HaBaTh M M300pa)kaTb Ha YEPTEKaxX M PUCYHKaX reoMeTpudeckue (Gpurypsl u ux
KOH(HUTypanuu;

3) HaxOAWUTh 3HAUEHUs UIMH JIMHEWHBIX 3JIEMEHTOB (UIYp M UX OTHOLICHHUS, IPATyCHYIO
Mmepy yrioB oT 0 go 180°, mpuMeHsist onpenenenus, CBOMCTBA U MPU3HAKU (PUTYp M UX DIIEMEHTOB,
OTHOILIEHUS (Uryp (paBeHCTBO, 101001€, CHMMETPHUH, TOBOPOT, apajIesIbHbINA IEpEeHOC);

4) onepupoBaTh ¢ HaYAJIbHBIMU MOHITUSMH TPUTOHOMETPUU U BBIIOJIHATH 3JIEMEHTAPHBIE
ornepauuy HaJ QyHKIUSIMH yIJIOB;

5) pemarp 3amadud Ha JOKa3aTeNbCTBO, OMHMPAsCh Ha HM3y4YCHHBIE CBOMCTBAa (uryp u
OTHOILICHUI MEXy HUMU U IPUMEHSS N3YYCHHBIE METOABI I0Ka3aTEIbCTB;

6) pemarb HECIOXKHbIE 3aJaud Ha IIOCTPOEHHE, NPUMEHSS OCHOBHBIE aITOPUTMBbI
IIOCTPOEHHUS ¢ IOMOLIBIO LIUPKYJISI U JTMHEUKHY;

7) pewmiaTth NpocTenlIne MIaHUMETPUYECKUE 3a/1a4 B IPOCTPAHCTBE.

BEIIIyCKHUK nomyuum 603mMoiCHOCY.

8) oBiafeThb METOJAMM PELICHHS 3aJa4 Ha BBIYMCIEHUS U JOKA3aTeNbCTBA: METOAOM OT
IPOTUBHOI'0, METO/I0M IIOJJO0MSI, METOIOM Ilepebopa BApHAHTOB U METOJOM I'€OMETPHUECKUX MECT
TOYEK;

9) npuoOpecTH OIBIT MPUMEHEHUS aIredpanueckoro U TPUrOHOMETPUUECKOTro armapara u
uel IBUKEHUS NPU PELICHUH FeOMETPUUECKUX 3a1au;

10) oBnazneTh TPaAMLIMOHHON CXEMOM pelieHus 3a7ad Ha MOCTPOSHHUE C IOMOIIbIO LIUPKYIIS
Y JIMHEWKH: aHaJIu3, IOCTPOEHHUE, T0KA3aTeNbCTBO U UCCIEA0BAHUE;

11) HayuuThbCs pemaTh 3aJa4d Ha MOCTPOEHUE METOJIOM I€OMETPUYECKOr0 MecTa TOYEK M
METOJIOM IOJ00HS;

12) npuoOpecTH ONBIT HCCIEI0BaHMS CBOMCTB IUIAHUMETPUUYECKUX (UTYp C TMOMOIIBIO
KOMITBIOTEPHBIX POTPaMM;

13) nmnpuoOpecTy ONBIT BBIMOJHEHUS MPOEKTOB Mo Temam: «l'eomerpuueckue
peoOpa3oBaHus Ha INIOCKOCTHY, «IlocTpoeHne oTpe3KoB 1o popmye.

N3mepenne reoMeTpu4ecKuX BeJIUYMH

Beinycknuk Hayuumca:

1) ucnonb3oBaTh CBOMCTBA M3MEpPEHUs IJIUH, IO U YIJIOB NMPHU PELICHUM 3a/1ad Ha
HaXO0XJEHHUE UIMHBI OTPE3Ka, JJIMHBI OKPYXHOCTH, JJIMHBI TyTU OKPYKHOCTH, IPajlyCHOH MeEphl
yria;

2) BBIYMCIATH JJIMHBI JIMHEHHBIX 3JIEMEHTOB (QUTYP U UX YIJIbI, HCTIONB3YS (GOPMYIIbI IITMHBI
OKPY>KHOCTH U JUTUHBI IYTU OKPYXHOCTH, (POpMYJIbI TUTOIIAAEH GUryp;

3) BBIYMCIATH IUIOIIAAM TPEYrOJIbHUKOB, MPSIMOYTOJIBHUKOB, MapajielorpaMMoB,
Tpaneuuii, KpyroB U CEKTOPOB;

4) BBIYUCTATH AJTUHY OKPYKHOCTH, IJTUHY AYTH OKPY>KHOCTH;

5) pemath 3a7ayM Ha JO0Ka3aTeNbCTBO C MCIOJIb30BaHUEM (OPMYI JIUHBI OKPYKHOCTU H
JUIMHBI IyTU OKPY>KHOCTH, PopMyJ miomazeit gpuryp;

6) pelmaTh NPaKTUYECKUE 3aJaud, CBSA3AHHBIE C HAXOKIECHHUEM I€OMETPHUYECKHX BEIMYMH
(ucnonb3yst MPU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKUE CPEICTBA).

BoInyCKHUK noayuum 603mMOiCHOCMYb:

7) BBIUUCHATH IJIOWAAU (PUTYp, COCTABJICHHBIX W3 JBYX WIHM 0ojiee MPSIMOYrOJbHUKOB,
IapajuIeIorpaMMOB, TPEYTOJIbHUKOB, KPyra U CEKTOpa;

8) BBIUMCIATH IUIOIAAM MHOTOYTOJIBHUKOB, HCIOJb3ys OTHOIIEHUS PABHOBEIMKOCTH H
PaBHOCOCTaBJIIEHHOCTH;

9) nmpruoOpecTr OMBIT MPUMEHEHHUST aNTeOPandecKoro U TPUTOHOMETPUUYECKOTO ammapara u
UEH IBUKEHUS NPU PELICHUH 3a/1a4 HAa BBIYUCIEHUE IUIOMAEH MHOTOYTOJIbHUKOB.



Koopaunarsi

BolltyCKHUK Hayuumcs:

1) BBIUMCIATH JJIMHY OTpE3Ka IO KOOPAMHATaM €ro KOHIIOB; BBIYMCIATH KOOPAWHATHI
CepeIHbI OTPE3KA;

2) UCHOJIb30BaTh KOOPAUHATHBIN METOA JUIsl U3YYEHMSI CBOMCTB IPSIMBIX U OKPYKHOCTEH.

BBIITYyCKHUK noayuum 603MOMCHOCMY

3) oBaAeTh KOOPAMHATHBIM METOJIOM PEIICHHUS 33]1a4 Ha BBIUMCIEHHUE U JOKA3aTEeIbCTBO;

4) mpuoOpecTu OMBIT MCHOJIB30BaHUSA KOMIBIOTEPHBIX MPOrpaMM MJis aHalli3a YacTHBIX
CJIy4aeB B3aUMHOTO PACIOJIO0KEHUS OKPYKHOCTEH U MPSIMBIX;

5) mpuoOpecTH OMBIT BBINOJHEHUS MPOEKTOB Ha TeMmy «lIprMeHeHne KOOpAMHATHOTO
METO/JIa IIPY PELLIEHUH 33a4 Ha BBIYMCIEHUE U J10Ka3aTEIbCTBOY.

BekTopsbl

BreinyckHUK Hayuumca:

1) omepupoBaTh C BEKTOpaMHU: HAXOAUTh CYMMY U Pa3HOCTb JBYX BEKTOPOB, 3aJJaHHBIX
reOMETPUYECKU, HAXOAUTh BEKTOP, PaBHBIN IPOU3BEICHHUIO 3a/JaHHOTO BEKTOpa HA YHUCIIO;

2) HaXxOJUTh AJI1 BEKTOPOB, 33/JaHHBIX KOOPJMHATAMU: UTMHY BEKTOPA, KOOPIUHATHI CyMMBbI
U Pa3HOCTHU JBYX U 00Jiee BEKTOPOB, KOOPAUHATHI IPOU3BEACHUS BEKTOpA Ha YKCIIO0, IPUMEHSISI IPU
HEO0OXOIMMOCTH COUETATENbHBIN, IEPEeMECTUTENbHBIN U PaCIPeIeIUTEIbHbIN 3aKOHBI,

3) BBIUUCIATH CKaJSIPHOE IPOU3BEIECHUE BEKTOPOB, HAaXOJUTh YroJd MEXAY BEKTOpaMmH,
yCTaHaBJIMBATh MEPIEHIUKYISIPHOCTD MPSAMBIX.

BolnycKHUK noayuum 603mMoxcHOCHb .

4) oBnaneTh BEKTOPHBIM METOOM JJISl PEIICHHUS 3a7a4 Ha BBIYUCIICHUE U I0Ka3aTeIbCTBO;

5) npuoOpecTH ONbIT BHIIOJHEHUS NMPOEKTOB Ha TeMy «lIlpuMeHeHue BEKTOPHOro MeToja
IIPU PELLIEHUH 33/1a4 HA BBIYUCIICHUE U JOKA3aTEIbCTBOY.

TeMaTnueckoe NJIAHUPOBaHHUeE.

7 Knace
T
ML Conep:xaHue yuedOHOro MaTepuasa KoanuectBo
pasIeIoB (pa3aebl, TeMbI) 4acoB
1 HavanpHble reoMeTpUYECKUE CBEACHUS 11
2 TpeyrosnbHUKH 18
3 [TapannensHbie npsMbIe 13
4 CooTHolIeHHEe MEXIY CTOPOHAMU U 20
yIIaMH TPEYroJIbHHUKA
5 IToBTOpEHME 6
Hroro 68 u
8 kaace
1 UYeThIpexXyrojJbHUK 14
2 ITnomane 14
ITo100HBIE TPEYTONBHUKH 19
3 OKpY>KHOCTH 17
4 IToBTOpEHME 4
HTroro 68 u
9 kanace
1 [TonsiTHe BekTOpa 8
2 Merona KoopauHaAT 10
3 CooTHOIIEHHE MEXy CTOPOHAMU U 11
yriaMu TpeyrojibHuka. CKaasipHOe IPOU3BEACHUE
BEKTOPOB
4 JlnmrHa OKPY)KHOCTH M TIIOMIAh KpyTa 12




5 JIBmxeHue 8
6 HavanbpHble cBeIeHUS U3 CTEPEOMETPUU 8
7 00 akcroMax TTAHUMETPUH 2
8 [ToBTOpenue. Pemenne 3amau 9

HTroro 68

KanennapHo-temaTnyeckoe IJiaHHPOBaHUe

7 knace
Ne Tema ypoka Kous-Bo | JlomamHee 3a1aHnue Hara
n/n 4acoB NpoBedeHHUs!
I'nasa |. HauanbHble reomerpuueckue ceeaenus (11 4)
1 IIpsiMast 1 0Tpe30K 1
2 JIy4 u yron 1
3 CpaBHEHHE OTPE3KOB U YIIIOB 1
4 N3mepenne oTpe3koB 1
5 Pemenue 3anau no teme «M3mepenue 1
OTPE3KOBY
6 W3mepenue yrinos 1
7 CMexHble U BEPTUKAJIbHBIE YIJIbI 1
8 [leprieHIMKYIISIpHBIE IPSIMBIE 1
9 Pemenue 3agau. [loaroToBka K KOHTPOJIBHOU 1
pabote
10 | KontponbHas pabota Ne 1 1
11 Pabota Hag ommbkaMu, JOMYIIEHHBIMH B 1
KOHTPOJIbHOM paboTe
I'naa Il. Tpeyroabuuku (18 1)
12 | TpeyronbHUKH 1
13 | IlepBolil mpu3HaK paBEHCTBA TPEYTOIHLHIKOB 1
14 | Pemenue 3aj1a4 Ha IPUMEHEHUE TIEPBOTO 1
IIPU3HAKA PABEHCTBA TPEYT OJIbHUKOB
15 | MeauaHnbl, GUCCEKTPUCHI U BHICOTHI 1
TPEYroJbHUKOB
16 | CgoiicTBa paBHOOEIPEHHOTO TPEYTOJIbHUKA 1
17 Pemenue 3anay mo Teme «PaBHOOEIpEHHBII 1
TPEYTOIBHUK)
18 | Bropoii npu3Hak paBeHCTBA TPEYrOJIbHUKOB 1
19 | Pemenue 3a1a4 Ha IpUMEHEHHUE BTOPOTO 1
MIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB
20 | Tperuii npu3HaK paBEHCTBA TPEYTrOJbHUKOB 1
21 | Pemenwne 3a7a4 Ha MPUMEHEHHE TPETHETO 1
MIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB
22 | OKpy>XKHOCTh 1
23 | Ilpumepsl 33124 Ha HOCTPOCHHE 1
24 | Pemenwue 3a/1a4 Ha MOCTPOCHHE 1
25 | Pemenue 3a7ay Ha IpUMEHEHHUE TIPU3HAKOB 1
paBEHCTBA TPEYrOJIbHUKOB
26 | Pemenue 3agau 1
27 Pemenue 3agau. [lonroroBka Kk KOHTPOJIBHOU 1
pabore
28 | KonTtponbHas pabota Ne 2 1




29

Pabota Hax ommbOKkaMu, JOMYIIICHHBIMH B
KOHTPOJILHOM paboTe

I'nasa |1l Ilapanaeabubie npsimbie (13 4)

30, 31 | Ilpu3Haku napansieTbHOCTH MPSMBIX 2

32 | IIpakTuyeckue criocoObl TOCTPOCHUS 1

HapajIeNIbHBIX MPSIMBIX
33 Pemenue 3amau o reme «Ilpusznaku 1
NapajyIeIbHOCTH TPSMBIX»

34 | AxcroMa napajuieIbHbIX MPSMBIX 1
35, 36 | CpoiicTBa mapauieIbHBIX MPSMBIX 2
37-39 | Pemenue 3agau no Teme «llapamiensubie 3

pSIMBICY

40 | IlogroroBka K KOHTPOJIBHOM paboTe 1

41 | KonrponbHas pabora Ne 3 1

42 PaGora Hayx ommOKkaMu, TONMyIEHHBIMU B 1

KOHTPOJILHOHM paboTe
I'naBa |V. CooTHoLIeHHsI MeKAy CTOPOHAMM M YIJIAMM TpeyrojbHuka (20 u

43 | CyMMa yrIioB TPEYroJIbHUKA 1

44 | CymmMma yrioB TpeyrojbHHuKa. Pemenue 3aqau 1
45, 46 | CooTHOLICHNS MEXYy CTOPOHAMH U YTIIaMH 2

TPEyroJbHUKA

47 | HepaBeHCTBO TpeyrojabHUKa 1

48 Pemrenue 3amay. [ToarotroBka k KOHTPOJIBHOM 1

pabote
49 | KonrtposbHas pabora Ne 4 1
50 | PabGora Hax ommOKaMu, TOMYIIEHHBIMH B 1
KOHTPOJIbHOM paboTe

51 | IIpssMOyrosbHBIE TPEYTOJIBHUKHU U HEKOTOPbIE 1
HX CBOMCTBA

52 Pemrenue 3a1au Ha IpMEHEHUE CBOMCTB 1
MPSIMOYTOJIBHBIX TPEYTOJIHLHUKOB

53 | Ilpu3Haku paBeHCTBA IPSIMOYTOJIBHBIX 1
TPEYTOJILHUKOB

54 | IlpsMoyronpHBIN TpeyroiabHUK. Perenne 1

3aa4

55 | PaccrosHue oT TOukH 70 psiMoii. Paccrostaue 1

MEXTy TapaJIeIbHBIMU TPSMBIMU
56, 57 | IlocTpoeHue TpeyroiabHUKA IO TPEM 2
JIIEMEHTaM

58 | IlocTpoeHue TpeyroyibHUKa M0 TPeM 1

syieMeHTaM. Pemmenne 3amaq

59 | Pemenwue 3a/1a4 Ha MOCTPOCHHE 1

60 Pemrenue 3amau. [loarotroBka k KOHTPOJIBHOU 1

pabore

61 | KontponbHas paborta Ne 5 1

62 | PabGora Hax ommOKaMu, TOMYIIEHHBIMH B 1

KOHTPOJILHOM paboTe
IloBTOpenue (6 4)
63 | [loBTopenue Tembl «HavyanbHbie 1
T€OMETPUYECKUE CBEICHHSD)
64 | IloBTopenue Tembl «IIpu3HaKu paBeHCTBa 1




TpeyroJibHUKOB. PaBHOOCIpEHHBIIH
TPEYTOJIbHUK

65 | IloBTopenue Tembl «llapamienbHbie TPSIMBIEY 1
66 | IToBTopenue TeMbl «COOTHOIICHUSI MEXKIY 1
CTOPOHAMU U YTJIaMU TPEYTOJIbHUKA
67 | IloBTOopeHue TeMbl «3aaaui Ha HOCTPOCHUE) 1
68 | MToroBas KOHTpOJIbHAs paboTa 1
KanennapHo-temaTuyeckoe niiaHupoBaHue
8 kuacc
Ne Tema ypoka Koua-Bo | Jlomaminee 3a1anue JlaTa
n/n 4acoB NpoBe1eHus!
1,2 | BrogHOE IOBTOpEHHE 2
I'naBa V. Yerbipexyroanbuuku (14 u)
3 MHOTOYyTrOJIbHUKH 1
4 Pemenue 3anay no teme « MHOTOYTOJBHUKNY 1
5 [Tapannenorpamm 1
6 [TpusHaky napauiesorpamma 1
7 Pemenne 3amau no reme «llapamienorpamMm» 1
8 Tpanenus 1
9 Teopema daneca 1
10 | Pemenwue 3a1a4y Ha TOCTPOCHHE 1
11 | [IpssMOyToJIbHUK 1
12 Pom6. KBanpar 1
13 | Pemenue 3a1a4 no teme «IIpsMOyronbHUK. 1
Pom6. KBagpaT»
14 | OceBas ¥ LleHTpaJIbHAsi CHMMETPUHU 1
15 | Pemenue 3anau. [loaroroBka Kk KOHTPOJIBHOM 1
pabote
16 | KontponbHas padota Ne 1 o teme 1
«HeThIpexyroJIbHUKN»
I'masa VI. Ilnomans (14 49)
17 [lmomaas MHOrOyroibHUKa 1
18 [1nomane npsAMOYyroJIbHUKA 1
19 | ITnomane mapamuiesorpaMma 1
20, 21 | ITnomaap TpeyroabHUKA 2
22 [Inomane Tpanenuu 1
23, 24 | Pemenue 3a1a4 Ha BEIYUACIIEHNE TUIOIIALN 2
25 | Teopema ITudaropa 1
26 | Teopema, oopaTtHas Teopeme [Tudaropa 1
27 Pemenue 3anau no reme «Teopema 1
[Tudaropar
28, 29 | Pemenue 3amau. [loarotroBka Kk KOHTPOJIBLHOM 2
pabore
30 | KonTtponbHas padota Ne 2 o reme 1
«ITmomaney»
I'nasa VII. Ilono6ubie Tpeyronbuuku (20 u)
31 | Onpenenenne MogOBHEIX TPEYTONLHUKOB 1




32 OTHoIlIeHHe TI0Maneil mogo0HbBIX 1

TPEYTrOJbHUKOB

33 | IlepBoIif mpu3HAK MOAOOUS TPEYTOJIbHHUKOB 1

34 | Pemenue 3a7a4 Ha MPUMEHEHHE NIEPBOTO 1
MIpU3HAKa 0J1001s TPEYrOJIbHUKOB

35 | Bropoii u TpeTuii npu3HaKu 1mMo100us 1
TPEYrOJIbHUKOB

36, 37 | Pemenue 3aga4 Ha MpUMEHEHHE TPU3HAKOB 2

110/1001s1 TPEYTOJIHLHUKOB

38 | KonTponbnas paborta Ne 3 o reme «lIpusnaku 1
1101001sI TPEYTOJILHUKOBY

39 | Cpennsist TMHUS TPEYTOJbHHUKA 1

40 | Cpenusist muHHS TpeyroabHUKA. CBOHCTBO 1
MeMaH TPeYroJbHUKa

41 | [IponopunoHaIbHBIE OTPE3KU 1

42 | IIponopiimoHaIbHBIC OTPE3KHU B 1
PSIMOYTOJIBHOM TPEYTOJIbHUKE

43 | 3mepurenbHble pabOThI HA MECTHOCTH 1

44 | Pemenue 3a/1a4 Ha TOCTPOEHUE METOJIOM 1
noxoous

45 | Pemenue 3a/1a4 Ha TOCTPOEHUE METOJIOM 1
MOI0OHBIX TPEYTOJIHLHUKOB

46 | CuHyc, KOCUHYC M TaHT'€HC OCTPOTO yria 1
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

47 | 3HayeHue cuHyca, KOCUHYca U TaHTreHca JUis 1
yrioB 30° 45° u 60°

48 Pemenue 3amau mo teme «COOTHOLIEHUS 1
MEX]y CTOPOHAMH U YTIIaMH MPSMOYTOIBEHOTO
TPEYroJbHUKA

49 | Pemenue 3agad. [ToaroroBka K KOHTPOIBHOM 1
pabote

50 | KonTpomnbHas padota Ne 4 1o Teme 1

«I[IpumeHeHue Teopuu MoJ00US K PEIICHUI0
3aa4. COOTHOIIEHUSI MEXAY CTOPOHAMU U
yTJIaMU IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

I'naBa VIII. OxkpyxHoctb (16 1)

51 | B3aumHOe pacnonoxeHue npsiMou u 1
OKPY>KHOCTH

52 | KacarenbHasi K OKpY>KHOCTH 1

53 Pemenue 3amau mo teme «KacareapHas K 1
OKPY>KHOCTHY

54 | I'pagycHast Mepa IYTH OKPYKHOCTH 1

55 | Teopema 0 BIIMCAaHHOM yTJIe 1

56 | Teopema 00 oTpe3Kax MepeceKaronuxcsi XOpa 1

57 | Pemenue 3anay no teme «lleHTpanbHble U 1
BITICAHHBIE YTIIBD»

58 | CBoIicTBO OMCCEKTPHCHI yria 1

59 | CepeauHHBIN MEPIICHIUKYIISP 1

60 | Teopema o TOUKe MEpeceueHUs BHICOT 1

TPEYroJbHUKA

61 | BnucanHas OKpYXHOCTb 1




62 | CBOIWCTBO OMMCAHHOTO YETHIPEXYTOJbHUKA 1
63 | OnucanHas OKpPYKHOCTh 1
64 | CBOICTBO BIMCAHHOTO YETHIPEX YT OJIbHUKA 1
65 | Pemenne 3agau. [ToaroroBka K KOHTPOJIBHOM 1
pabore
66 | KonTponbHas paborta Ne 5 o reme 1
«OKpY)HOCTb»
IoBTOpeHue (2 4)
67 IToBTOpEHME MO NPONAEHHBIM TEMaM 1
68 | KonTponpHas pabota Ne 6 (uTorosasi) 1
KasennapHo-TeMaTnyeckoe NJIAHHPOBaHUe
9 kJaace
Neo Tema ypoka Kon-Bo | JlomamHee 3aganue Hdara
n/n 4acoB NpoBeeHus!
1,2 | BrogHOE OBTOpEHHE 2
I'naBa |1 X. Bexktopsi (12 )
3 [TonsiTue BeKTOpa 1
4 OTKJa1pIBaHUE BEKTOpPA OT JAHHOM TOUYKHU 1
5 CymMma JIByX BEKTOPOB 1
6 CymMMa HECKOJIbKUX BEKTOPOB 1
7 Brrunranue BEKTOpOB 1
8 Pemenue 3anau no treme «CroxeHue u 1
BBIYUTAHNE BEKTOPOBY»
9,10 | YMHOXeHHe BEKTOpa Ha YHCIIO 2
11 | IlpumeHeHne BEKTOPOB K PEIIEHUIO 3a]1a 1
12 Cpennsisg nTuHUs Tpanenun 1
13 | [loaroroBka K KOHTPOJILHOU pabOTeE 1O TeMe 1
«Bektopsl»
14 | KonTponbHas pabota Ne 1 o teme «BekTopsi» 1
I'naBa X. Meroa koopaunat (10 4)
15 | Pa3noxeHue BekTOpa 1o IByM 1
HEKOJUTHHEAPHBIM BEKTOpaM
16 | Koopaunatel BekTopa 1
17, 18 | Ipocreiimme 3a1aun B KOOPIUHATAX 2
19 Pemrenue 3a1au MeT010M KOOpAMHAT 1
20 | YpaBHEHHE OKPYXKHOCTH 1
21 | YpaBHeHHUE npsiMOn 1
22 | Pemenue 3a1a4 nmo Teme «YpaBHEHUE 1
OKPYKHOCTH U TIPSIMOM»
23 | IloaroroBka K KOHTPOJIBHOM paboTe Mo Teme 1
«MeToa KoopIHUHAT»
24 | KonTtponbHas pabota Ne 2 o reme «Metoa 1
KOOpAMHAT»
I'naBa Xl|. CooTHOIIEHHE MeK1Y CTOPOHAMH M YIJIAMH TPeyroJbHUKA.
CkagsipHoe npousBeieHue BeKTopoB (14 4)
25-27 | CuHyc, KOCUHYC M TaHT€HC yria 3
28 | Teopema o myomniau TpEyroibHUKA 1




29 | TeopeMbl CHHYCOB U KOCHHYCOB 1
30, 31 | Pemenue TpeyroJbHIUKOB 2
32 | U3mepurenbHbIe pabOThI 1
33 | O6o6menue no reme «COOTHOLICHUS MEXTY 1
CTOPOHAMU U YTJIaMU TPEYTOJIbHUKA

34 | CxansipHOE MTPOU3BEICHNUE BEKTOPOB 1

35 | CkamsipHOE TPOU3BECHUE B KOOPIMHATAX 1

36 | IIpumeHEeHUE CKAISIPHOTO TPOU3BEICHUS 1
BEKTOPOB IPH PEHICHUH 33144

37 | IloaroroBka K KOHTPOJIBHOM paboTe 10 TEME 1
«COOTHOIIEHHE ME/Ty CTOPOHAMU H YIIIaMU
TpeyrojbHuka. CKansipHOe MpOU3BeICHUE
BEKTOPOB)

38 | KoutponbHas pabota Ne 3 o reme 1
«COOTHOIIIEHHE METY CTOPOHAMH H YTIIaMHU
TpeyrojpHuka. CKansipHOe IpOu3BeIeHUE
BEKTOPOB)

I'nmaBa XlI. linna okpy:kHoCcTH ¥ I1omaab kpyra (12 1)

39 | IlpaBmIIbHBIN MHOTOYTOJBHUK 1

40 | OKpyXHOCTb, OTUCAHHAs OKOJIO MPABUIBLHOTO 1
MHOTOYTOJIbHUKA U BITUCAHHASI B PABUIIHHBIN
MHOTOYTOJIbHUK

41 @opmyJIbl 1Sl BBIYUCIEHHUS TUIOIIAIN 1
MPaBUJIBHOTO MHOTOYTOJIbHHUKA, €70 CTOPOHBI
Y pajinyca BIIMCAHHOW OKPYKHOCTH

42 Pemenue 3agau no reme «IIpaBunbHbIi 1
MHOTOYTOJTBHUK»

43 | JInnHA OKPY>KHOCTH 1

44 Pemenne 3agau mo teme «JInuHa 1
OKPY>KHOCTH

45 | IInomaap Kpyra u KpyroBoro CEKTopa 1

46 | Pemenue 3amad o teme «Ilnomans kpyra u 1
KPYTOBOTO CEKTOpa»

47 | OGoOuieHue 1o TeMe «/{mHa OKpy>KHOCTH. 1
[lmomane kpyra»

48 | Pemenue 3amad 1o Teme «JlJimHa OKPYKHOCTH 1
Y TUTOMIAJIb KPyTray

49 | IlogroroBka K KOHTPOJIBHOM paboTe Mo Teme 1
«JlTMHA OKPY)KHOCTH U TUIONIANTh KPYTa»

50 | KouTtponbHas pabota Ne 4 o reme «/lnuna 1
OKPY>KHOCTH H TUIOIIAb KpyTray

I'aasa X111, IBuxenus (9 1)

51 IlonsaTHE NBMKEHUS 1

52 | CBoiicTBa ABMXCHUS 1

53 Pemenne 3amau mo teme «lloHsaTHe NBHKEHM. 1
OceBasi ¥ ICHTPAJIbHASI CHMMETPHUSD)

54 | IlapamnenpHblil IEpeHOC 1

55 | IloBopoTt 1

56 | Pemenue 3amau no teme «IlapasenbHblii 1
nepenoc. [ToBopoT»

o7 Pemenue 3agad mo reme «J[BuxeHus» 1




58 | IloarotoBka K KOHTPOJIBHOM pabOTE MO TEME 1
«JIBUKEHUS»
59 | KonTponpHas padota Ne 5 o Teme 1
«JIBUKEHUS»
I'masa XI1V. HauaabHble cBeeHusi U3 cTepeomerpui (S 1)
60 | [Ipuzma 1
61 O0BeM | TUIOIIA/Ib ITOBEPXHOCTH 1
MHOTOTpaHHUKA
62 [Tupamua 1
63 | Hunmuaap u KoHyC 1
64 | Cdepa u map 1
IloBTOpenue (6 4)
65 | IloBropenue no Temam «HavanbHble 1
reoMeTpuueckue cBeaeHus», «llapannenbubie
npsiMbiey», «TpeyroabHUKN»
66 | [loBTopenue no Temam « OKPYKHOCTbY, 1
«HeThIpexyroJbHUKN»
67 | IloBTopenue mo Temam «BekTops», «Metop 1
KOOPJUHATY, MOJATOTOBKA K KOHTPOJIBHON
pabore
68 | Konrponbnas pabota Ne6 (urorosas) 1




CucreMa oueHMBaHUA

3HaHUs, YMEHUS W HABBIKM yyallluxcs [0 MaTeMaTHUKE OLICHMBAIOTCSA IO pPe3ysbTaTam
YCTHOTO OMPOCa, TEKYIIHUX U UTOTOBBIX MUCbMEHHBIX Pa0oOT.

CopneprxaHue mMarepuana, yCBOGHHE KOTOPOrO MPOBEPSETCS U OLEHUBAETCS, ONpPEeIseTCs
nporpaMmoii mo maremaTtuke. C MOMOIIBIO WTOTOBBIX KOHTPOJBHBIX pabOT 3a Toj MpoBepsieTcs
YCBOEHHE OCHOBHBIX Han0oJiee CyIeCTBEHHbBIX BOIPOCOB IPOrPaMMHOI0 MaTepuaa Kaxa0ro rojaa
o0y4eHusl.

[Ipu mpoBepke BBIABISAIOTCS HE TOJBKO OCO3HAHHOCTh 3HAaHMW M CHOPMUPOBAHHOCTH
HAaBBIKOB, HO 1 YMEHUS IPUMEHSATH UX K PEUICHUIO y4eOHBIX U MPAKTUYECKHUX 3a/1a4.

PaGoTra, cocTosimas U3 NpUMepoOB:

Otmerka "5" — 6e3 ommoOOoK.

Otmetka "4" — 1 rpy0as u 1-2 HerpyOble OIMOKH.

Otmetka "3" — 2-3 rpyObie u 1-2 HerpyOble ommOKy Wi 3 -5 HerpyObIX OMIHOKH.

Otmerka "2" — 4 u 6onee rpyObIX OIIMOKH.

Pabora, cocrosimas u3 3a1a4

OtmeTtka "5" — Ge3 omuboK.

Otmetka "4" —1-2 HerpyOble OmMOKH.

Otmerka "3" —1 rpy6as u 3-4 u 6osiee HErpyObIX OLIMOKH.

Otmetka "2" — 2 u 6osee TpyOBIX OIIHOKH.

KomOnnnpoBannas pabora:

Otmetka "5" — Ge3 omunoOoK.

Otmetka "4"-1 rpy0as u 1-2 HerpyOble OomMOKH, NMPH 3TOM IpyOBIX OIIMOOK HE JIOJIKHO
OBITH B

3ajaue.

Otmertka "3" 2-3 rpyObie u 3-4 HerpyOble OIIMOKHU, IPU ITOM XOJ PEIICHUs JOJKEH OBbITh
BEPHBIM.

OtmeTtka "2" — 4 u Gosiee rpyObIX OIINOKH.

KoHTpoJIbHBIH yCTHBIN CYeT:

Otmetka "5" — Ge3 omunoboK.

Otmetka "4" — 1-2 ommbku.

Otmetka "3" — 3-4 ommoOKH.

Otmetka "2" — 5 u 6osee omMOOK.

IIIkaja oneHUBaHUSA TECTOBbIX 3aJaHUMH:

TecToBble OLIEHKH, KaK MPaBUIIO, CIENYET MEPEBOJUTH B NATHOALIbHYIO cucTeMy. OOBIYHO,
OCYILIECTBIISIETCS 110 CIEAYIOIIEN CXeMe:

® oreHka "5" (OTIMYHO) BBICTABISETCA 3a BEPHBIE OTBETHI, KOTOpPBIE COCTABISIOT 91 % u
OoJsee o0IIero KOJU4IecTBa BOIIPOCOB;

e oreHka "4" (XopoIo) COOTBETCTBYeT pabore, koTopas comepxkuT ot 71 % mo 90 %
MPaBUIIHLHBI OTBETOB;

e oreHka "3" (ynoBneTBoputenbHO) OT 50 % 110 70 % mpaBUIBHBIX OTBETOB;

® pabora, coxepxkamas wmeHee 50 % TIpaBUIBHBIX OTBETOB OIICHWBAETCS Kak
HEYJIOBJIETBOPUTEIIbHAS.

[Ipumeuanus:

1.3a rpammaTtuueckue OINMOKHM, AONYIICHHBIE B paboTe, OIEHKAa MO MaTeMaTHKEe He
CHMIKAeTCsl.



2.3a HepsAUUTMBO O(GOPMIICHHYIO pabOTy, HECOOIIOACHUE MPABUI KaTUTpaduu OIeHKa 110
MaTeMaTuKe CHHKaeTcs Ha 1 O0au, Ho He Hibke "3".

3.Yyammmcs, UMEIOLUM HapyLIEHUsT MOTOPUKH, JIEBIIaM HE CHUXKAETCs OIICHKA 3a MOYepK
1 Ka4eCTBO BBITIOJIHSIEMBIX ITOCTPOCHU T€OMETPUUECKUX OOBEKTOB.

OcCo0eHHOCTH KOHTPOJISI U OLIEHKU Y4YeOHBIX JOCTHKEHUH

Texywuii KOHmMpPOJIb MOXHO OCYIICCTBIISATh KaK B MUCbMEHHOH, TaK M B YCTHOH (opme.
[TuceMenHBIE pabOTHI ISl TEKYIIETO KOHTPOJISI PEKOMEHIYETCsS NPOBOAMTH B  (opme
CaMOCTOATENIbHON PabOThI, TeCTa WM MAaTeMaTHYEeCKOro JWKTaHTa. JKemareabHO, 4TOOBl PabOTHI
JUISL TEKYIErOo KOHTPOJISI COCTOSUIM M3 HECKOJbKUX OJIHOTHUIHBIX 3aJaHUM, C MOMOIIBIO KOTOPBIX
OCYIIECTBJISIETCS. BCECTOPOHHSS MPOBEPKA TOJIBKO OJHOTO OIMPESICHHOT0 yMEHHS (Hampumep,
YMEHHSI CPaBHUBATh YHCIIA, YMEHUSI HAXOAUTh 3HaYCHUE (PYHKIIMH U JP.).

Temamuueckuii KOHmMpPOb TIPOBOAUTCS B OCHOBHOM B MHChbMEHHOW ¢dopme. s
TEMAaTUYECKUX IPOBEPOK BBIOUPAIOTCS Y3JIOBBIE BOMPOCHI MPOTPAMMBI; MPUEMbI BBIYMCICHUH,
JEUCTBUSA C YHCIIaMH, U3MEPEHHUE BEJIUUKH U JIP.

Hnst obecriedeHUs: CaMOCTOSITEIBHOCTA YYaIIUXCSl TMOJOMPAIOTCd HECKOJIBKO BAapHUAHTOB
paboTtsl. Ha BhinosiHeHue Takoi paboTel oTBoaUTCS 15-20 MUHYT ypoKa.

Hmozoswlii kKonmpoas NpoBOAUTCS B (POpME KOHTPOJIBHBIX PAOOT KOMOWHHUPOBAHHOTO
xapakTepa. B 3Tux paboTax cHayama OTAEIBLHO OIEHWBACTCS BBIITOJIHCHUE 3a1ad, MPUMEPOB, a
3aTeM BBIBOJUTCS MTOrOBass OTMETKa 3a BClo pabory. Ilpu >ToM wuTOrOBasgs OTMETKa HE
BBICTABIIICTCSA KaK CPeAHHI Oaii, a ompelensiercs ¢ yu4eTOM TeX BUAOB 3aJ[aHUM, KOTOpPbIE IS
JAHHOM pabOTHI SBIISAIOTCS OCHOBHBIMU.

B ocHOBe onieHMBaHMsI MHCbMEHHBIX Pa0OT JEXKAaT CIEAYIOIINE MMOKa3aTeIu: MPaBUIbHOCTD
BBIIIOJIHEHUS K 00BEM BBIIIOJIHCHHOT'O 3aJaHHS.

OueHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT y4aluxcs.

OTMeTKa «5» CTABUTCA B CJIEIYIONIUX CJAYVYAAX:

e paboTa BBIMOIHEHA MOJHOCTHIO.

® B JIOTUYECKUX PACCYX ACHUSIX U 0OOCHOBAHUSIX HET MPOOETOB U OMHOOK;

® B pEIICHMH HET MaTeMaTUYeCKHX OMIMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OIHKCKA, HE
SIBJISIFOLIASICS CIICJICTBMEM HE3HAHUS WJIM HETIOHUMAaHMs Y4eOHOT0 MaTepuana);

OtMeTKa «4» CTABUTCSL, €CJIN:

e paboTa BBHITIOJIHEHA TTOJIHOCTHIO, HO 0OOCHOBAHUS IIaroB PEHICHUS HEIOCTAaTOUYHBI (eciu
yMEHHUsI 000CHOBBIBATh PACCYKJICHUSI HE SIBJISUTHCH CIICIIHAIIBHBIM 00bEKTOM IMPOBEPKHU);

e JOMyIIeHa OJHAa OIIMOKa WM Ba-TPU HEJOYETa B BBIKJIAJKAX, YepPTeKax WU rpadukax
(ecmu 5TU BUIBI pabOTHI HE SIBISUTUCH CHEIIHATEHBIM 00BEKTOM MPOBEPKH );

OtrmeTKa «3» CTABUTCH, €CJM:  JOMYIIEHBI 0oJjiee OHOM OMMOKM WUiu OoJiee NBYX-Tpex
HEJOYETOB B BBHIKJIAJAKaX, 4YepTekax HIM Tpaduka, HO YydalIUiics BIageeT 00s3aTEIbHBIMU
YMEHUSAMH I10 TPOBEPSIEMON TEME.

OtrMeTKa «2» CTABUTCH, €CJIM: JOMYIIEHBI CYIIECTBEHHBIC OIMMOKM, MOKA3aBIIUE, YTO
yYaIIuiics He BiIaJieeT 00s13aTeTbHBIMU 3HAHUSIMH 110 TAHHOM TeME B TIOJIHON Mepe.

TpeGoBanus K NPOBeICHUIO KOHTPOJIBHBIX PadoT.

[Ipu muraHupoBaHWM KOHTPOJIBHBIX pabOT B KaJIOM KJlacce HEOOXOAMMO MPEAyCMOTPETh
PaBHOMEpPHOE HUX pACIpPEICICHUE B TEUEHHWE YETBEPTH, HE JIONMYCKas CKOIUIEHHS MUCHhMEHHBIX
KOHTPOJIBHBIX PabOT K KOHIy 4YeTBepTH, moiyroaus. He skemaTenbHO MPOBOIUTH KOHTPOJBHBIC
paboThI B IEPBBIN JCHb YETBEPTHU, B TIEPBHIH JICHDb MOCIE MPa3IHUKA, B TIOHEIEIbHHUK.

Hcknrouenue mpasmupyrouux yueHuKos8 (pakmopoe npu op2anu3ayuu paoomol:

o paboTy B MPUCYTCTBUH aCCUCTEHTA (IIPOBEPSIOIIETO) MIPOBOAUT YUUTEIh, TOCTOSIHHO
paboTaromuii ¢ 1eTbMH, a He TOCTOPOHHUN WIIM MATO3HAKOMBIN YICHHKAM YEJIOBEK;

. YYHUTENIb BO BpeMs MPOBEIACHUS pabOThl MMEET MPaBO CBOOOTHO OOIIAThCS C
YUCHUKAMH,

o aCCHCTEHT (IIPOBEPSIONINii) (GUKCUPYET BCE CIIy4au OOpaIeHUs NETe K YUHUTEIIo,

CTCIICHb IOMOIIU, KOTOpPAs OKa3bIBACTCA YYCHHKAM CO CTOPOHBI YUUTCIISA, U IPU MMOABCACHHUU
UTOTOB pa6OTI>I MOXET YUUTBIBATH OTU Ha6J'IIOI[eHI/IH.



Kaxxnast pabora 3aBepiiaercsi caMonpoBepkoil. CaMOCTOSTENIbHO HAWJACHHBIE U aKKypaTHO
WCIIPaBJICHHBIC OIMMUOKHA HE JOJDKHBI CIIYKHUTh NPHUYUHOW CHUIKEHUS OTMETKH, BBICTABIISIEMOM 3a
paboty. Tonpko HEOpPEIKHOE MX WCIPABICHHE MOXKET MPHUBECTU K CHIKCHUIO Oajlia MpU YCIOBHH,
YTO B KJacce MPOBOAWIACH CHelHaibHass pabota 1o (GOPMUPOBAHUIO YMEHUS BHOCHUTH
WCIIPaBJICHUS.

OueHKa YyCTHBIX OTBETOB YYAIIIMXCH.

OTBeT OIIeHUBAETCH OTMETKOM «5», €CJIH VUECHHK:

® TIOJIHO PACKpPBLI COJIEPKaHHE MaTepHalia B 00beMe, MPEITyCMOTPEHHOM IMPOTrpaMMON U
Y4eOHUKOM;

® U3JIOKWJI ~ Marepuajg  TPaMOTHBIM  SI3BIKOM B ONPENCICHHOW  JIOTHYECKOM
MOCJIEI0BATEILHOCTH, TOYHO UCIIOJIB3YSl MATEMAaTUUECKYI0 TEPMUHOJIOTHIO U CHUMBOJIUKY;

® TIPABUJIBHO BBITIOIHWI PUCYHKHU, YEPTEKHU, TPAPUKH, COMYTCTBYIOIINE OTBETY;

® [IOKa3aJl yMEHHE WJUIIOCTPUPOBATH  TEOPETUYECKUE  MOJIOKEHUS  KOHKPETHBIMHU
MpuMepamMu, MPUMEHSITh UX B HOBOW CUTYAIMH MPU BBITTOJTHEHUH MPAKTUYECKOTO 3aJaHNs;

® MIPOJIEMOHCTPUPOBANl YCBOCHHME paHEe M3YyUYEHHBIX COMYTCTBYIOIIUX BOIPOCOB,
c(OpPMUPOBAHHOCTH U YCTOMYMBOCThH UCTIOJIB30BAHHBIX MPU OTBETE YMEHUI U HABBIKOB;

® OTBEYAJI CAMOCTOSITEIIbHO 0€3 HaBOISAIIUX BOTIPOCOB yUUTEIIS.

Bo3MoxHBI 071HA — JIB€ HETOYHOCTH IPH OCBEUICHUU BTOPOCTEIICHHBIX BOIIPOCOB WJIH B
BBIKJIa/IKaX, KOTOPbIE YUYEHUK JIETKO UCIPABUI 110 3aMEYAHHUIO YUUTES.

OTBeT OLIEHUBAETCS OTMETKOM «4», €CJIH OH YJOBJIETBOPEH B OCHOBHOM TPEOOBAHMSIM Ha
OTMETKY «5», HO IIPH 3TOM MUMEET OJIMH U3 HEJOCTATKOB:

® B W3JIOKCHHWM JOMYIICHBI HEOOJbIINE MpOoOeNbl, HE HWCKA3WBIIMEC MATEMATHYECKOTO
COJIep>KaHusl OTBETA, UCTIPABICHHBIC MO 3aMEUAHUIO YUUTEIS.

® JIONMYIICHBl OMOKU Wik Oojiee ABYX HEIOYETOB IPH OCBEIICHHMH BTOPOCTEIICHHBIX
BOITPOCOB MJIM B BBIKJIAJIKaX, KOTOPHIE YUYEHHUK JIETKO UCIIPABHUII 110 3aMEUAHUIO YUUTEIS.

OTMeTKa «3» CTAaBHTCA B CJEIVIOIIMX CJOYVYAAX:

® HEMOJHO WJIM HEMOCIEAOBATeIbHO PACKPBITO COJACpKAHWE Marepuana, HO IOKa3aHO
oOlliee MOHMMAaHWE BOIPOCA W TMPOJAEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHBIE NJIsl JAJbHEUIIEro
YCBOGHHUs MPOrpaMMHOTO Matepuana (ompeaeneHHble «TpeboBaHMsSIMH K MaTeMaTHYeCKON
MOATOTOBKE YUAIIUXCS»).

® MENUCh 3aTPyJHEHHS WJIM [OMYIICHbl OIMMOKKM B OMNpEACNeHUH TOHATUH W,
WCIIOJIb30BAaHUM MAaTEMATHYECKOW TEPMHUHOJIOTHH, YepTekaX, BBIKJIAJKAX, MUCIPABJICHHBIE IOCIE
HECKOJIbKUX HaBOISIIUX BOIPOCOB YUUTEIS;

® YYEHUK HE€ CIPAaBWICA C NPUMEHEHHEM TEOPUU B HOBOM CUTYyallUU IPHU BBINOJIHEHUU
MPAKTUYECKOTO 3a/IaHusl, HO BBITIOJHWI 33/IaHUs 00S3aTEIbHOTO YPOBHSI CIIOKHOCTH IO JaHHON
TEME;

® MIpY 3HAHWU TEOPETHUECKOTO MaTepuaia BBISBICHA HEIOCTaTOYHAs C(HOPMHUPOBAHHOCTH
YMEHUH U HABBIKOB.

OTMeTKa «2» CTAaBHUTCH B CJEAVIOIHUX CJIOYIAAX:

® HE PACKPHITO OCHOBHOE COJIEpKaHNe YIeOHOT0 MaTepHraa;

¢ 0O0HApPY)KEHO HE3HAHWE WU HEMOHMMAaHWE YYCHHKOM OoJbllel MU HamOojee BaKHOU
yacTu yueOHOro MaTepuarna;

® IOMYIICHBl OIIMOKU B OMNPENEICHUM TOHATUN, MPU MCIOIH30BAHUM MaTeMaTHUYeCKON
TEPMHUHOJIOTHH, B PUCYHKaxX, YepTekax WM rpadukax, B BBIKJIAIKAX, KOTOPbIE HE HCIPABICHBI
MTOCJI€ HECKOJIBKUX HABOJSIIIUX BOMPOCOB YUUTEIIA.
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