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1. MIOACHUTEJIbBHASA 3AITMCKA

1.1 PaGouas mporpamma mo maremaruke (I'eomerpusi) minst 9A  kimacca cocraBieHa B
COOTBETCTBUM C TPeOOBaHUSIMU

- @enepanpHoro 3akoHa «O0 oOpasoBanum B Poccuiickoit ®eneparum» Ne273-d3 ot
29.12.2012 r. (penakmus ot 02.06.2016, ¢ u”BMEHEHUSIMU U JOTIOTHEHUSIMH);

- Ilucema MunucTepcTBa oOpa3zoBanust W Hayku Poccuiickoit Penepanmum Ne08-1786 ot
28.10.2015 r. «O pabouux mporpammax y4eOHBIX IPEIMETOBY;

- Ilpuxaza MunucrepctBa obpa3oBanus U Hayku Poccuiickoit @enepamun ot 20.05.2020 N
254 "O6 yTBepxaeHuH (peaepantbHOro MepeyHsi yueOHUKOB, JOMYIIEHHBIX K HCIOJIB30BAHUIO TIPU
pealM3allud  HMMEIOIIUX TOCYIapCTBEHHYIO  aKKpEAWTAlMI0 00pa3oBaTelIbHBIX IMPOTrpPaMM
HAYaJIbHOTO OOIEro, OCHOBHOTO OOIIEro, CpeaHero oOmero oOpa3oBaHMS OpPraHU3ALUSMHU,
OCYIIECTBISIOMKUME 00pa3oBaTelibHYI0 AesaTeNnbHOCTh" (3apeructpupoBaHo B Muniocte Poccum
14.09.2020 N 59808)

- ABropckoii mporpamMmsl 1o reometpun 9 kiace: JI.C. AtaHacsH.

- Jlannas mnporpamma pekoMeHaoBaHa MUHHCTEPCTBOM oOpazoBaHuss u Hayku PO.
[Tporpamma oTpaxkaeT 0a30BbIii YpOBEHb MOATOTOBKH INKOJIHHUKOB MO pa3feliaM MpOrpaMMBI,
KOHKpPETH3UPYET COJAEpKAHME TeM O00pa30BaTelIbHOrO CTaHAapTa W JAaéT IpUMEpPHOE
pacnpezesieHne yueOHbIX YacoB 110 pa3jienaM Kypca.

Jns peanusanuu nporpammel ucronszyerca Y MK:
I'eometpus. YueOuuk nns 7-9 xnaccos./ JI.C. Aranacsan, B.®.byry3os, C.b.Kanomnes u ap. -
M.: Ilpocemienue, 2009.

1.2 MecTo 1 poJib THCHMILUIHHBI B JOCTH:KEHUH 00y4AI0IIMMHCS INIAHHPYEMBIX Pe3yJIbTaTOB
OCBOEHHS IPOrPaMMBbl;

CornacHo yuyeOHOMY IJIaHy IIKOJBI HA u3ydyeHue anreOpsl B 9 kiacce oTBoauTcs 36 4acoB B
roj u3 pacuera: 1 yac B HEZIEJIIO , B TOM 4YHCIIE€ S 4acOB HA IPOBEJCHNE KOHTPOJIBHBIX padoT

1.3 leau 1 3a1a4u JMCHUIIMHBI;
N3yuenue reomerpun B 8 Kjiacce HANPaBJeHO HA JOCTUKEHHE CIeTYIOIUIUX 1eJIeii:
B xome wW3ydeHHs] TreOMETpPHH 1O JTAHHOW MPOrpaMMe C WCIOJb30BAaHUEM YYCOHHWKA H
METOAMYECKOTO MOCOOUS IS YUUTENs, PEIIAlOTCs CJIeAyIoIIue 3a1a4n:
e CHCTEMaTHYECKOE M3YYCHHE CBOMCTB reOMETPHUECKUX (PUTYp HA TIIOCKOCTH;
e (opmHupoBaHHE TPOCTPAHCTBEHHBIX MPEACTABICHUN; Pa3BUTHE JOTHYECKOTO MBIIUICHUS U
MOJITOTOBKA ammapara JUisli U3YYCHHUS CMEXKHBIX TUCHUIUIMH (pHu3uKa, 4epueHWe W Jp.) U
Kypca CTEpEOMETPUH B CTapIIUX KIIAccax;
e OBJQJICHWC KOHKPETHBIMH 3HAHUSMH HEOOXOIWMBIMH JUIS TPHUMEHEHUS B TMPAKTUYCCKOU
JeSITebHOCTH.
Ilenu odyuenus:
B nanpasnenuu nuunocmnozo pazeumus:
e Ppa3BUTHE JIOTHYECKOTO W KPUTHYECKOTO MBINIICHUS, KYIBTYPBl pPEYH, CIOCOOHOCTH K
YMCTBEHHOMY IKCIIEPUMEHTY;
e (opMHpOBaHUE y yUYAIIUXCSH WHTEIUICKTYaTbHOW Y€CTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH
K MPEOJ0TICHHUIO MBICIIUTEIBHBIX CTEPEOTUIIOB, BRITEKAIOIINX U3 OOBICHHOTO OIBITA;
e BOCIHTaHWE KaueCTB JUIHOCTH, 0OCCIICUMBAIOIINX COMMATHLHYIO MOOMIIEHOCTE, CIIOCOOHOCTH
MIPUHUMATH CAMOCTOSITENILHBIEC PEIICHUS;
e (opMHpOBaHHE KAYECTB MBINUICHHUS, HEOOXOMUMBIX JUIS aJanTallii B COBPEMEHHOM
MH(OPMAITMOHHOM O0IIIECTBE;
e Ppa3BUTHE MHTEPECa K MAaTEMATHICCKOMY TBOPUYECTBY U MaTeMaTHUECKHUX CIIOCOOHOCTEH.
B memanpeomemmnom nanpasnenuu:



e (opmupoBaHHE MpEACTaBICHUII O MareMaTWKe KaK 4acTU OOIEYeIOBEYECKON KYIBTYPHI, O
3HaYMMOCTH MATEMATHKHU B Pa3BUTHH LUBWIN3ALUN U COBPEMEHHOIO O0IIECTBA;

e pa3BUTHE TMPEJCTABICHUA O MareMaTHKe Kak (opMe ONHCAHHUS W MeETO/NE IO3HAHUSA
JNEUCTBUTENIBHOCTH, CO3JaHME YCJIOBUH Ui NPHOOpETeHHs [EePBOHAYAJIBHOIO OIBITA
MaTeMaTU4ECKOr0 MOZAEIMPOBAHUS;

e (dopmupoBaHHe OOLIMX CHOCOOOB MHTEIIEKTYaJbHOM JESATEIbHOCTH, XapaKTEpHBIX JJIs
MaTEMAaTUKU U SBISIFOIIUXCSI OCHOBOM IO3HABATEIbHOW KYJIBTYPbI, 3HAYMMOMN ISl Pa3JINYHBIX
cdep 4erI0BeuecKon AeATeNbHOCTH.

B npeomemnom nanpagnenuu:

e OBJIQJICHUE MATEeMaTHMYECKUMHU 3HAHUAMU M YMEHUSMH, HEOOXOAMMBIMU AJSl NMPOAOIDKEHUS
oO0ydeHHusl B CTapIleil MIKOJIE WM HHBIX 00IIe00pa30BaTeNbHbIX YUPEKICHUAX, MU3YUCHUS
CMEXHBIX TUCLMIUIMH, IPUMEHEHUS B [IOBCEITHEBHOM JKU3HU;

e co3naHue (yHIAMEHTa JUISI MareMaTW4ecKoro pa3BUTHA, (OPMUPOBAHHS MEXaHHU3MOB
MBILUIEHUS, XapaKTePHBIX Ul MaTeMaTu4eCKON JAesTeIbHOCTH.

O0mas xapakTepucTHKa y4e0HOIo npeamera

TI'eomempus — onvH W3 BaXHEUIIMX KOMIIOHEHTOB MAaTeMaTHYECKOro o0pa3oBaHus,
HEOOXOIUMBIN /711 IPUOOPETEHNsI KOHKPETHBIX 3HAHHUHA O MPOCTPAHCTBE U MPAKTUYECKH 3HAYUMBIX
yMeHu#, (OpMHpPOBAaHUS S3bIKa ONHUCAHUS OOBEKTOB OKPYXKAIOIIEro MHUpPA, A Ppa3BUTHUS
IIPOCTPAHCTBEHHOI'O BOOOpaXEHUST M MHTYMLIMH, MATEMaTUYECKOW KYJIbTYpBI, JJIS 3CTETUYECKOIO
BOCIIUTAHUS oOyyaromuxcs. [3ydyeHue reoMeTpuu BHOCHT BKJIaJ B Ppa3BUTHE JIOTHYECKOIO
MBIIIEHUS], B (POPMUPOBAHUE MOHITUSI JOKa3aTEIbCTBA.

Takum o00pa3oM, B XOl€ OCBOCHHS COMACpKAHMA Kypca Yydalluecss MOay4aroT
BO3MOYKHOCTb!

e pa3BUTh IMPEJCTABICHME O YHUCIE W POJU BBIYUCICHUNH B UEJIOBEYECKOM IPAKTHKE;
chopMupOBaTh  NPAKTUYECKUE  HABBIKM  BBIIOJHEHHS  YCTHBIX,  IUCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIYMCIICHUH, Pa3BUTh BHIYUCIUTEIIBHYIO KYIBTYPY;

e pa3BUTb NPOCTPAHCTBEHHBIE MPEJICTaBICHUS U H300pa3uTEIbHbIE YMEHUS, OCBOMTH
OCHOBHBbIE (DaKTBI M METONbl IUIAHUMETPHH, T[IO3HAKOMHUTHCS C  TMPOCTEHIINMHU
IPOCTPAHCTBEHHBIMHU TE€JIAMH U UX CBOMCTBAMU;

e Ppa3BUTH JIOTMYECKOE MBIIIJICHUE U peUb — YMEHHUS JIOTUYECKU OOOCHOBBIBATb CYXKJICHUS,
IIPOBOJIUTH  HECJIOXKHBIE CHCTEMAaTH3alluy, MPUBOAUTH IPUMEPBl M KOHTPIPHUMEPHL,
WCIOJIb30BaTh PA3JIMYHbIE SI3bIKM MaTeMaTHKU (CJIOBECHBIM, CHMBOJIMYECKUN, IpaduyecKuii)
JUIS WJUTIOCTPALMH, UHTEPIIPETALINH, apTYMEHTALUN U I0KA3aTeNbCTBA;

e cdopMHpOBaTh MpPEACTaBICHUS 00 H3yYyaeMbIX IOHATHUAX MU METOAAX KaK Ba)KHEHUIIMX
CPEACTBaX MaTeMaTU4ECKOTO MOJIEITUPOBAaHUS PEaIbHBIX MPOLIECCOB U SIBJICHUM.

B pesynbraTe OCBOEHMS Kypca F€OMETPHH Y4dalluecs MOJIy4aroT MpEeACTaBlI€HUE 00 OCHOBHBIX
¢urypax Ha IUIOCKOCTH M HX CBOMCTBax; MPUOOPETAIOT HABBIKM T€OMETPUYECKHX MOCTPOCHHUH,
HEO0OXOIMMBIE JUIsl BBIMOJIHEHMSI 4acTO BCTpedaroluxcs rpaduueckux paboT, a TakKe HaBbIKU
U3MEpPEeHUsT W BBIYUCICHMS JUIMH, YIJIOB, TPUMEHsSEeMble [UId pelleHUs pa3HOOOpa3HBIX
reOMETPUYECKUX U MPAKTUUYECKUX 3a]a4

1.4. Ilnanupyemble pe3yJbTaThl 0CBOCHUS Y4eOHOI0 NIpeAMeTa;

JInyHOCTHBIE:

e HCHOJb30BaHWE NPUOOPETEHHBIX 3HAHUM M YMEHUH B NPAKTHUYECKOW JEATENBHOCTH H
MOBCEIHEBHON JKM3HM JUIS MOJEIMPOBAHUS MPAKTUYECKUX CUTyallud M HCCIEeTOBaHUS
IIOCTPOEHHBIX MOZEJIEN C UCIIOJIB30BAHUEM allapara FreOMETPUN;

e (QopmHpoBaHME OTBETCTBEHHOI'O OTHOLIEHHS K YY€HHIO, TOTOBHOCTH U CIOCOOHOCTH
00y4JaroLIMXCsl K CaMOPa3BUTHIO U CaMOOOPa30BaHMIO HA OCHOBE MOTHBALMU K OOYYEHHUIO U
MO3HAHUIO, BEIOOPY NajbHelIero oopazoBaHus Ha 0a3e OPUEHTUPOBKU B MUpe Mpodeccuii u
npo(EeCCHOHANBHBIX  MPEANOYTEHUH, OCO3HAHHOMY IOCTPOCHUIO  MHIUBUAYaJTbHOU
o0pa30BaTeIbHON TPAEKTOPUHU C YUETOM YCTOMUMBBIX TO3HABATEIbHBIX HHTEPECOB;

e (opmMupoBaHHE IIETOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOIIECTBEHHOHN MPaKTUKH;



e (dopmupoBaHHE KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B OOIIEHHHM U COTPYIHHYECTBE CO
CBEpCTHMKAMH, CTapIIUMH M MJaJIIMMU B 0Opa30BaTelbHOM, OOLIECTBEHHO IOJE3HOM,
y4eOHO-HCCIIEI0BATEIbCKOM, TBOPUECKON U JPYTUX BUAAX EATEIBbHOCTH;

e yMEHHE SICHO, TOYHO, I'pPaMOTHO H3JaraTb CBOM MBbICIM B YCTHOW M HUCbMEHHOW peuw,
IIOHUMATh CMBICII IOCTABJIEHHOM 3a7ja4M, BbICTpauBaTh apryMEHTALMIO, IPUBOAUTH IIPUMEPDI
U KOHTPIPUMEDBI;

e KPUTUYHOCTb MBIIUIEHUS, YMEHUE PACIIO3HABAThH JOIMYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTINYaTh TUIIOTE3Y OT (aKTa;

e KpPEATUBHOCTb MBIIUICHUS, HWHUIMATUBY, HAXOAUYMUBOCTb, AKTHMBHOCTb IIPM pELICHUU
reOMETPUUYECKUX 3a]1ay;

e yYMEHHUE KOHTPOJHMPOBATH MPOLIECC U PE3YIbTAT YI€OHONH MaTeMaTHUECKON JAEATEIbHOCTH;

e CHOCOOHOCTb K SMOIIMOHAJILHOMY BOCHPUSATHIO MareMaTu4ecKuX 0ObEKTOB, 3a]1a4, peIIeHU,
pacCcyXICHUN.

MeTanpeaMeTHble:

B 9 xnacce Ha ypokax TreoMeTpuu, KaKk U Ha BCEX MpeaMeTax, OyJeT MpogoinkeHa padora
[0 Pa3BUTHIO OCHOB YMTAaTeNbCKOM KommereHUMH. OOydaromuecss OBIAJCIOT YTEHHEM Kak
CPEICTBOM OCYIIECTBJIEHUS CBOMX JaJbHEHIIMX IIJJAHOB: IPOAODKEHUS OO0pa3oBaHUA U
caMo00pa30BaHMsl, OCO3HAHHOIO IIJIAHWPOBAHHUS CBOETO AaKTYyaJbHOTO M MEPCHEKTHUBHOIO Kpyra
YTEHUS.

IIpu u3yueHun reomeTpuu OOy4YarOLIMECs YCOBEPIIEHCTBYIOT NPUOOPETEHHbIE HABBIKU
pabotel ¢ nHpopmanueit u nonoaHAT ux. OHU cMOTYT paboTarh C TEKCTaMH, MPeoOpa3oBHIBATH U
MHTEPIPETHPOBATH COJEPKAILYIOCS B HUX UH(POPMAILUIO, B TOM YHUCIIE:

e CHCTEMAaTH3MpOBATh, CONOCTABIATh, AaHAIM3HPOBaTh, 0000IIAaTh W HWHTEPIPETHPOBATH
MH(OPMALIUIO, COIEPIKAILYIOCS B TOTOBBIX HH()OPMALIMOHHBIX 00bEKTaX;

e BBJICATH IIABHYI0 W HW30BITOYHYIO MH(OPMAIMIO, BBIOJIHATH CMBICIOBOE CBEPTHIBAHHE
BBIJICJIEHHBIX (DAKTOB, MBICIIEH; MPEACTaBIATh HH(POPMALIMIO B CKAaTOM cioBecHOU (¢opme (B
BUJI€ IUIAaHA WJIM TE3MCOB) U B HANISJAHO-CUMBOJMYECKOM Qopme (B Buae Tabmuil,
rpadUUYecKUX CXeM U AMArpaMm, KapT HNOHATUH — KOHLENTYaJbHBIX JUarpamMm, OMOPHBIX
KOHCIIEKTOB);

e 3aIOJHATH U JOTOJHATH TAOJHUIIBI, CXEMBI, JHArPAMMBbl, TEKCTHI.

B xone wusyueHus reoMeTrpur OOydarOLIMECs YCOBEPIIEHCTBYIOT OIBIT HPOEKTHOMN
NEeSTeTbHOCTH, Kak 0co0oii  QopmMbl  y4eOHOUW pabOThI, CIOCOOCTBYIOIIEH BOCHUTAHUIO
CaMOCTOSITEIBHOCTH, ~ WHMIIMAaTUBHOCTH,  OTBETCTBEHHOCTH,  IIOBBIIIEHHIO  MOTUBAalUU U
3¢ (GeKTUBHOCTH yUeOHOU EATENbHOCTH; B XO/€ peaan3alii HCXOJHOTO 3aMbIC/Ia Ha MPAKTUYECKOM
YPOBHE OBJIQ/ICIOT YMEHHEM BbIOUPATh a/IeKBaTHbIE CTOALICH 3aade Cpe/ICTBA, IPUHUMATh PELICHNUS,
B TOM YHCJIE M B CUTyallUsIX HeonpeaeaeHHOCTH. OHM MoyyaT BO3MOXHOCTb Pa3BUTh CIIOCOOHOCTD
K pa3pab0TKe HECKOJbKMX BAPHMAHTOB DPELICHUH, K MOMCKY HECTaHIAPTHBIX PELICHUH, MOUCKY U
OCYIIECTBIIEHUIO Hanbosee MPUeMIIEMOTO PEIIEHUS.

PerynsaTuBHbIe:

e ompedenamy LENb IEATEIbHOCTH Ha YPOKE C IIOMOIIBIO YUUTENS U CAMOCTOSITENIBHO;

e  YUYUTBCS COBMECTHO C YUHUTEIEM OOHApYXKHUBATh U popmynuposams yuebHyio npooiemy;

e YUMTBHCS NIaHUpO8ams y4eOHYIO JAESITEIbHOCTh Ha YPOKE;

e 6bICKA3bIBAMb CBOIO BEPCHUIO, MBITAThCS Ipe/uiarath crnocod e€ mpoBepku (HA OCHOBE
MPOAYKTUBHBIX 3aJlaHUI B Y4EOHUKE);

e paloTas MO MpPEIOKEHHOMY IUIaHY, UCHOIb306aMb HEOOXOOUMBIE CpeicTBa (yueOHUK,
KOMITBIOTEP U HHCTPYMEHTHI);

e onpedenams YyCUEIIHOCTD BHIIOJHEHHS CBOETO 331aHUS B IUAJIOTe C YUUTEJIEM.

CpenctBoMm (hopMHUpOBaHUS PETYISTUBHBIX JEUCTBUHN CITYXKaT TEXHOJIOTHS MTPOOIEMHOTO
Jyanora Ha 3Tane M3Y4YeHUsT HOBOIO MaTepuana M TEXHOJOTHs OLEHMBAaHUS 00pa30BaTeIbHBIX
JNOCTHXKEHUH (yueOHBIX YCIIEXOB).

IHo3naBarebHBbIE!

e OpHEHTHPOBATHCS B CBOEH CHCTEME 3HAHUU: NOHUMAmMb, YTO HYXKHA JOIOJHUTENIbHAS

uHpopManus (3HaHUSA) Ul pelleHns yueOHOW 3a7a4M B OJMH I11ar;



e Oenamv TIPENIBAPUTEIBHBIA 0MOOp NCTOYHUKOB HH(POPMAIUH [T pelIeHus yueOHOM 3a1aum;

e 00BIBaTh HOBBIC 3HAHUS: HAXOOUMb HEOOXOAMMYIO WH(OpMaIINIO, KaK B YUeOHHKE, TaK U B
MPEIOKESHHBIX YUUTENIEeM CIOBapsiX, CIPABOYHUKAX U HHTEPHET- pecypcax;

e J100bIBaTh HOBBIC 3HAHMS: U3GIeKamb UHPOPMAILIMIO, TPEJCTABICHHYIO B pa3HbIX (opMmax
(TekcT, Tabnuia, cxeMa, WLTIOCTPALIUS U JIp.);

e TIepepabaThIBaTh MTOJIYYCHHYIO uHpopmaruio: Habarodams u
0enamyb CaMOCTOSATEIILHBIC 6861600b1.

CpenctBoMm (popMHpOBaHUS MO3HABATENbHBIX JIEHCTBUI CIYKUT y4yeOHBIH Marepuall u
3aaHus yueOHUKa, 00eCIIeunBaloIINe TIEPBYIO JIMHUIO PA3BUTUS — YMEHUE OOBSICHITD MUD.
KoMMyHUKATHUBHbBIE:

e JIOHOCHTH CBOIO IMO3HIIHIO JIO APYTUX: 0)opMisimb CBOIO MBICTh B YCTHOW M NMHCHMEHHOM
peun (Ha ypoBHE MPEJIOKEHUS WA HEOOIbIIIOTO TEKCTa);

e  CIIyIIaTh U TIOHUMATh peyb Opyeux,

e BBIPA3UTENBHO YUMAams U NepecKa3vbléamy TEKCT;

e 6cmynams B Oecenly Ha YpOKe U B KHU3HH;

e COBMECTHO 00208apuéamucs O MpaBUiIax OOUICHUS U MTOBEICHUS B IIKOJIE U CIIEAO0BATh UM;

e YUUTBCS 6bINOAHAMb PASTUYHBIC POJIU B TpyNIe (JInAepa, NCIOTHUTEINS, KPUTHKA).

CpenctBom  (OpMUPOBaHHS KOMMYHHUKATUBHBIX JCMCTBHH  CIIy)KaT TEXHOJOTHS
npobiaeMHoro auanora (MoOyXJAroIIWid W TOABOIAIIMN JTHAJIOT), TEXHOJIOTHS TNPOAYKTHBHOTO
YTEHUS U OpraHU3aIusl pabOThl B MaJIbIX TPYIIaX.

IIpeamerHble:
Tema Yyamuecs Hay4arcst Yyammecs moJjy4atr BO3MOKHOCTh
Bexmopui e 0003HAUAMb U U300PAICAMb BEKMOPDL, e o0glademv BeKMOPHLIM MEmOOOM
*  U300pad€Camv 86eKMOop, paeHvlli OGHHOMY, 0J151 peueHusl 3a0a4 Ha GbIHUCTEeHUE
e Ccmpoumb 8eKmMOp, PABHbIU CYMMeE O08YX U 00KA3aMenbCmeo,
6EKMOpO8, UCNONL3YS npasuna | e npubpecmu  Onvlm  GbINOJIHEHUS
mpey2onbHUKa, napannenozpamma, NpPOeKmos.

Gopmynuposams 3aKOHbL CIOHCEHUS,

° CMpOUmMb CYMMY HECKOIbKUX BEKMOpPO8,
UCNONB3YS NPABUIO MHO20Y20IbHUKA,

e Cmpoums GeKmop, paeHulil PA3HOCMU
08YX 8EKMOPO8, 08YMs CHOCODAMU.

e peuwiamo eeomempuyeckue 3a0ayu
UCNONb306AHUE  ANICOPUMMA  BbIPANCEHUS
yepes OamHble  BEKMOPbL,  UCNONb3VA
ApPAasuna  CLOJCeHUs,  GbIYUMAHUSA U
YMHOJHCEHUS BEKMOPA HA YUCTO.

e pewiamv npocmetiuue 2eomempuyecKue
3a0auu,  ONUpPAAcb  HA  U3VUEHHble
CBOUCMBA BEKMOPOS;

*  HAXOOUMb CPEOHIOI TUHUIO Mpaneyuu no
3A0AHHBIM OCHOBAHUSM.

B noeceonegnoit scusnu u npu usyuenuu

opyzux npeomemos:

*  UCNONB306AMb 6EKMOPbL 04  peuleHus
npocmelwiux 3a0ay Ha  OnpeoeieHue
CKOPOCMU OMHOCUMENLHO2O OBUNCCHU.




Memoo e onepupoéamv  Ha  0A3080M  YposHe 061a0emb KOOPOUHAMHBIM MEMOOOM
Koopounam NOHAMUAMU:  KOOPOUHAMbL  8eKMopd, peutenuss 3a0ay HA BbIYUCTEHUE U
KOOpOuHamsl ~ CyMMbl U PAZHOCMU 00Ka3amenbCcmeo,
BEKMOpP0O8, NpouU3BedeHUs 6eKkmopa Ha npuobpecmu onvim UCNONb308AHUS
yucno; KOMNbIOMEPHBIX — Npocpamm  OJis
e GLIYUCIAMbL  KOOPOUHAMbBL  8eKMOpd, aHanuza YACMHBIX cyyaes
KOOpOUHAmMbl ~ CYMMbl U PAZHOCMU 83AUMHO20 PacnonodceHus
8EKMOpP0O8, KOOPOUHAMbBI  NPOU3BEOeHUs OKDYIICHOCMEL U NPAMBIX,
8EKMOPA HA YUCTO,; npuobpecmu  OnvIM  GbINOIHEHUS
*  BLIYUCTAMb Y20Jl MEHCOY 8eKMOPamu, npoeKmos
*  GLIYUCTAMb  CKANAPHOE  NpOU3edeHuUe
8EKMOPO8;
°  GLIYUCTAMD paccmosiHue Mmedncoy
MOUYKAMU NO U3BECHBIM KOOPOUHAAM,
*  GLIYUCTAMbL  KOOPOUHAMbBL  Cepeounbl
ompesKa,
° cocmaenamv  YpasHeHue  OKPYICHOCMU,
3HAA KOOpPOUHAMbL YeHmpa U MOYKU
OKPYJHCHOCMU, — COCMABIAMb  YPABHEHUe
NPAMOU NO KOOPOUHAMAM O8YX ee MOYeK;
e pewams npocmeumiue 3a0a4u Memooom
KOOPOUHAm
CoomHnowenusn (e onepuposamv Ha  0a30860M  YpogHe BLIYUCTAMb niowaou Queyp,
MexHcoy NOHAMUAMU: ~ CUHYCA,  KOCUHycad U COCMAasieHHblx U3 08yx u Oonee
cmoponamu u maneenca y2inoe, NPSAMOY20TbHUKOB,
yenamu o NpUMEHAMDb OCHOBHOE napanienocpammos, mpey20ibHUKOS,
mpey2onbHUKa. MPUOHOMEMPUYECKOe MONHCOeCmeo npu Kpyea u cekmopa;
Ckanapnoe peutenuy 3a0a4 HA HAXONCOEeHUe OOHOU BbIYUCTISAMb niowaou
npouseedenue MPUSOHOMEMPUYECKOL  (DYHKYUU  depes MHO20Y20IbHUKOS, uUcnonwv3ys
6EKmMopos opyayio, OMHOWEHUSI ~ PABHOBEIUKOCU U
e u3z00paxcamov Y201 Mexcoy BeKmopamu, PABHOCOCMABNEHHOCU
BLIYUCTAMY — CKANAPHOE — NpoussedeHue npumMeHamy  aneedpauyeckuti U
8EKMOPO8, MPUSOHOMEMPUYECKUU — Mamepuai
*  HAX00UmMb Yelibl MedHcOy — BeKmopamu, npu peueHuu 3a0ay Ha BblYuUCIeHUe
ucnonwv3ys dopmyny CKANAPHO2O niowaoet MHO20Y20bHUKOS,
npou3zeedeHus: 8 KOOPOUHaAmax, npuobpecmu  onvim  NPUMEHEHUs.
o NpUMeHAmMb meopemy CUHYCO8, Mmeopemy aneebpauieckozo u
KOCUHYCO8, MPUSOHOMEMPUYECKO20 — annapama
e NpUMEHAMDb dopmyny niowaou npu  peweHuu - 2eoMempuyecKux
mpey2onbHUKA, 3a0ay
e pewams  npocmeuwiue  3a0ayu  Ha
HaxooxcoeHue CMOpOH u yenos
APOU3BONLHOCO MPEY2ONbHUKA
B noeceonesnoit cuznu u npu usyueHuu
opyzux npeomemaoes:
*  UCNONBL308AMb BEKMOpPbL  OJisl  peulenus
3a0a4 Ha 08UdCEHUE U OeliCmBUe CUll
Jlnuna e onepupoéamv  Ha  0A3080M  YposHe 8618600UMb POpMYILY 0151 BLIYUCTEHUS
OKDYJHCHOCIU U NOHAMUAMU NPAGUILHO20 yena npasuibHo20 N-Y2ONbHUKA U
naouwads Kpyza MHO20Y20IbHUKA, NPUMEHAMb ee 8 Npoyecce peuleHus
e npumeHAmMb  GopmMyny O0as BbIUUCTEHUs. 3ao0ad,

Yyena npasuibHO20 N-y2oabHUKA.
NPUMEHAMb POpMYIbL NIOUAO0U, CTNOPOHbL

ookazamenbcmed
Gdopwyne naowaou,

nposooums
meopem 0




APABUILHO20 MHO20Y20NbHUKA, Paouyca
BNUCAHHOU U ONUCAHHOU OKPYICHOCTIU,
NpUMEHAMb Gopmynsi OIUHDL
OKPYJHCHOCIU, oyeu OKPYIHCHOCIU,
nAOWAoU Kpyea u Kpyeo8o2o cekmopa.
UCNONL3068AMb CEOUCMEA USMEPEHUSL OJIUH,
Y208 npu peulenu 3a0a4 Ha HaxoxcoeHue
ONIUHBL OMpe3Ka, epadyCcHOU Mepbvl Yeld;
BLIYUCTIAMYL — NIOWAOU  MPEY2OTbHUKOS,
NPAMOY20IbHUKOS, mpaneyutl, Kpy2oe U
CeKmopos;

BLIYUCTIAMY ONUHY OKPYIHCHOCMU U OJIUHY
0yeU OKPYHCHOCMIU,

BLIYUCTIAMD ONUHbL TUHEUHBIX J/1eMEHmMO8
Queyp u ux yeavl, UCNONbL3YA U3VUEHHbBLE

Gdopmynoi.

B noeceonesnoii swcuznu u npu usyueHuu
Opy2ux npeomemoas:

peutamo npakmuvdeckue SCIOCZI{M,
C6A3AHHblEe C HaxoocoeHuem
CeOMENPUUECKUX BETTUHUUH.

CMOpOHbL NpPABUNIbHO20
MHO20Y20IbHUKA, paouyca
BNUCAHHOTU u ONUCAHHOU

OKDYJICHOCMU U CleOCmBUll U3
meopem U NPUMEHAMb UX Npu
peuteHuu 3a0ad,

e pewams 3a0aqu Ha
00KA3amenbCemeo ¢ UCHONb308AHUEM
Gopmyn  Onumbl  OKpYHCHOCMU U
ONUHBL OyeU OKPYICHOCIU, (Dopm)T
niowadetl huzyp.

Jleusicenus e omepupogamv  Ha  0A3060M  YpPOGHe |e NPUMEHAMb CEOUCMEA OBUNCCHUS
NOHAMUAMU OMOOPANCEHUSL NIOCKOCIU HA npu peweHuu 3a0at,
cebsl u 0BUICEHUS, *  NpUMEHSAMb NOHAMUA: 0Cesas U
e onepuposamv  Ha  0A3080M  YPOBHE YeHmpanbHas cumMmempus,
NOHAMUAMU ~ 0CeBOU U  YEHMPATbHOU NapanienbHulll. NepeHoc U NO8opPom
CUMMempuu, NapaiielbHo20 nepeHoca, 8 peuieHulU 3a0a4
nosopoma,
e PACnoO3HABamv GUObL OBUNCEHULI,
e BHLINOIHAMb NOCMPOEHUE OBUNCEHUL C
NOMOUWBIO Yupkyns u JIUHETIKU,
ocywecmansams npeoopaszosanue uzyp,
e pAcno3Hasamv no uepmenicam,
ocyuecmenams npeoopazosanus uzyp c
NOMOWbI0O  0CeBOU U YEHMPATbHOU
cUMMempuu, NapaiielbHo20 nepeHoca U
nogopoma.
Hauanvnuie e  pPACNO3HABAMb HA YEPMEdCAX, PUCYHKAX, |®  GblUUCTAMD 00bEMbL
ceedenus u3 MOOeNAX U 8 OKpYIHcaouwem mupe niocKue NpOCMPAHCIMEEHHBIX
cmepeomempuu U NpOCMpAHCMEeHHble 2eoMempuyecKue 2eomempuyecKux Queyp,
Gueypoi; COCMABNEHHBIX U3 NPAMOY2OJIbHbIX
e pacno3nasamov paseépmku Kyoa, napanienenunedos;
NPAMOY20NbHO2O napannenenuneoa, |e  yenyoumso u pazeums
NPABUILHOU — NUPAMUObI,  YUIUHOpA U npeocmasieHus 0
KOHYCa, NpOCMPAHCMEEHHBIX

onpedensams N0  JUHEUHbIM pA3Mepam
pazeépmru  Queypol IuHeliHble pazmepbl
camoui ghucypvl u Haobopom,

BLIUUCTSAMb — 00bEM — NPIMOY2OTbHO2O0
napanienenuneod.

2eomempuyecKux Quaypax,

e NpUMEHAMb NOHAMUE PA3BEPMKU
Ol GbINOJHEHUs  NPAKMUYECKUX
pacyémos.

06 axcuomax
2eomempuu

Honyyumo bonee enybokoe
npedcmasgieHue 0 cucmeme AaAKCUOM




nianumempuu u akcuomamudeckom

Mmemooe
Iloemopenue NpUMeHAMb NpU peuleHuu 3a0ay OCHOBHblE COOMHOUWLEHUS MeNCOYy CMOPOHAMU U
Kypca Venamu npsmoy201bHO20 U NPOU3BOILHO20 MPeEY20IbHUKA,
naanumempuu npuMeHsams opMyibl NAOWAOU MPeYeONbHUKA.

pewams mpey2onbHUKU ¢ HOMOWbIO Meopem CUHYCO8 U KOCUHYCOS,

NPUMEHAMb NPUSHAKU DABEHCMEA MPeYeOIbHUKO8 NPU DEeUleHUU 2eoMempUyecKux
3a0ad,

NPUMEHAMb NPUSHAKU NO000US. MPEY2ONbHUKOE NPU PEeUleHUul 2eoMempuyeckKux
3a0au,

onpeoensims 8UObL YeMbIPEXY2O0JbHUKOG U UX CEOLUCMEA,

ucnonv3osamo hopmynvl niowadeti puyp 0ns HAXOHCOeHUs UX NI0uaou,
BbINONHAMb YEPMEdNC NO YCI0BUIO 3A0ayl, peuiams npocmetiuue 3a0aiu no meme
« YemuipexyzonbHuKu»

UCNONL306AMb  CEOUCMBO  CMOPOH — YeMbIPEXyeOlbHUKd, — ONUCAHHO20 — OKOJO
OKPYHCHOCTU, CBOUCMEBO Y2ll08 BNUCAHHO20 Yemblpexy201bHUKA NPU peuleHul 3a0ad,
UCNONBL306aMb POPMYIbL ONUHBL OKPYICHOCIU U Oyeu, NA0WAoU Kpyea U CeKmopa
npu peutenuu 3a0ad,

pewams  2eomempuieckue 3a0ayu, ONUpasiCb HA CEOUCMBA KACAMENbHbIX K
OKDYJ#CHOCMU, NPUMEHAS OONOTHUMENbHblE NOCMPOeHUs, — aneedpaudecKutl U
MpPUSOHOMEMPUYECKULL annapam,

nPo6OOUMsb onepayuu Had eKMopaMU, 8bIYUCTAMb OJUHY U KOOPOUHAMbL 86eKMOpd,
V2Ol MedHCOY 6eKMOpami,

PACno3Hasams YpasHeHus OKPYHCHOCIeEl U NPAMOU, YMemb UX UCHOIb308aMDb,
UCNONL306AMb NPUOOPEMEHHbIE 3HAHUSL U YMEHUSL 8 NPAKMUYECKOU O0esimelbHOCmU
0718 pewieHusi NPAKmuyecKux 3a0ay, CEA3aHHbIX C HAXO0MHCOeHUeM 2eOMempUuieckKux

6e/IU4YUH

IIporpamma oOecreunBaeT AOCTHXKEHUS CIEAYIOUIMX pE3YyJIbTaroB OCBOEHHs 00pa30BaTelbHON
IIpOrpaMMbl OCHOBHOT'O 00I1ero 00pa30BaHuUs:

JUYHOCMHbIE:

(bopMHpOBaHUE OTBETCTBEHHOTO OTHOLIEHMS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH OOYyYarOLIUXCsI
K CaMOpPa3BUTHIO M CaMOOOpa30BAHUIO HA OCHOBE MOTHBALIMM K OOYyYEHMIO U MO3HAHMIO, BBIOOPY
JanpHeimero obpa3oBaHus Ha 0a3e OPUEHTUPOBKUM B Mupe mpodeccuil U mpoecCHOHAIBHBIX
MPEINOYTEHUH, OCO3HAHHOMY IIOCTPOCHHIO HHIWBUIyadbHOW 00pa3oBareiabHOW TPAEKTOPUU C
Y4E€TOM YCTOMYMBBIX [TO3HABATEIbHBIX HHTEPECOB;

(bopMupoBaHuE 1IETOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 00I1eCTBEHHOMN MPaKTHKY;

dbopMHpOBaHHE KOMMYHHKATUBHOM KOMIIETEHTHOCTH Y OOIIEHHMH ©  COTPYIHUYECTBE CO
CBEpCTHMKAMH, CTapUIMMHU M MJIAJIIMMU B 00pa3oBaTeIbHOW, OOIIECTBEHHO IMOJE3HOM, yueOHO-
HCCIIEI0BATENBCKOM, TBOPUECKOM U APYTUX BHUJIAX NEATEIBHOCTH;

YMEHHUE SICHO, TOYHO, TPAMOTHO H3JIaraTb CBOM MBICIM B YCTHOW M IHUCBMEHHOW peud, IIOHUMATh
CMBICJI TIOCTaBJIEHHOM 3aJadd, BBICTpPAWBaTb ApPryMEHTAlMIO, MPHUBOAUTH HPHUMEPHl H
KOHTPIIPUMEPHI;

KPUTHYHOCTb MBIIUICHUA, YMCHHEC PACIIO3HABATh JIOTMYECKW HCKOPPCKTHBIC BBICKA3bIBAHMA,
OTJINYATh TUIIOTE3Y OT (haKTa;

KpC€aTUBHOCTHb MBIIJICHUA, THUIUATUBY, HAXOAYUBOCTb, AKTUBHOCTD IPU PECIICHHUU T'COMECTPHUICCKUX
3azad4;

YMEHHE KOHTPOJIMPOBATh MPOIIECC U Pe3yNbTaT yueOHOH MaTeMaTuyecKon JesiTeIbHOCTH;
CIOCOOHOCTh K 3MOIMOHAJIBHOMY BOCHPHUSATHIO MaTeMaTH4ecKuX OOBEKTOB, 3ajady, pELICHUH,
paccyKIeHuN;




Memanpeomemuuie:

pezyiamughble YHUepCalbhble YueOHble Oelcmaus:

YMEHHE CaMOCTOATEIHHO IUIAHUPOBATh AallbTCPHATHBHBIC MYTH JOCTIOKEHUS IIeNiel, OCO3HAHHO
BBIOMpaTh Hanbosee A3h(pexkTuBHBIC CIIOCOOBI peleHrs YIeOHBIX M TO3HABATEIIbHBIX 3a71a4;

YMEHHUE OCYHIECTBIATh KOHTPOJIb MO PE3ybTary U CrocoOy AEHCTBHS Ha YpPOBHE MPOU3BOJIBLHOIO
BHUMAaHHUS U BHOCUTh HEOOXOUMBIC KOPPEKTHBBI;

YMEHHE aJIeKBaTHO OIEHUBATH MPABUIBLHOCTh WU OIIMOOYHOCTH BBHITIOJTHEHHS Y4eOHOU 3ama4m, ee
O0OBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIC BO3MO)KHOCTH €€ PEIICHHS,

MMOHMMAHHUE CYIIHOCTH aJTOPUTMUYECCKUX TPEIANHCAHUA M yMEHHUE JIEHCTBOBATH B COOTBETCTBUH C
MPEIOKECHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSITEIbHO CTaBHUTh 11EJIM, BEIOMPATh U CO3/1aBaTh alTOPUTMBI IS PEIICHUST Y4eOHBIX
MareMaTu4ecKux mpooem;

YMEHHE IUIAHUPOBATh M OCYIICCTBISATH JIEATEIBHOCTh, HANPABICHHYID Ha peEIICHHWE 3a1ad
MCCIIEIOBATEIIHCKOTO XapaKTepa;

no3HaeamebHble VHUBEPCAlbHble VieOHble elticmaus:

OCO3HAHHOE BJAJICHUE JIOTMYSCKUMH JICHCTBHSMHU  OINpPENEICHUS TOHATHH, 0000mIeHus,
YCTAHOBJICHHsI aHAJIOTUM, KIACCU(UKAIMU HAa OCHOBE CAMOCTOATEIHHOIO BBHIOOpAa OCHOBAaHUN U
KPUTEPHUEB, YCTAHOBJICHUSI POIOBUIOBBIX CBS3EH;

YMEHHUE YCTAHABJIMBaThb MPUYMHHO-CIE/ICTBEHHbIE CBA3U, CTPOUTH JIOTUYECKOE pPacCyKICHUE,
YMO3aK/IIoueHue (MHAYKTUBHOE, A1€yKTUBHOE U 10 aHAJIOTMH) U BBIBOJIBI;

yYMEHHE CO3/1aBaTh, MPUMEHSITh U MPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPENICTBA, MOJEIH U
CXEMBI JUIsl pellIeHUs] y4eOHBIX U [T03HABATEIbHBIX 3a7a4;

dbopMupoBaHue U pa3BUTHE Y4eOHOW U OOIIEMOIb30BATEIHCKOW KOMIIETEHTHOCTH B 0Onactu
MCIIOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKAITMOHHBIX TexHooruid (MK T-koMIeTeHTHOCTH);
dbopMupoBaHuEe TMEPBOHAYANBHBIX MPEACTABICHUI 00 HAeIX U O METOoJaX MaTeMaTHKU Kak
YHUBEPCAIbHOM S3bIKE HAYKU U TEXHUKHU, CPEJICTBE MOJIECIMPOBAHUS SIBJIEHUU U MTPOLIECCOB;

YMEHHME BHUJETb MAaTEMATHYECKYI0 3aJlaiy B KOHTEKCTE€ MpPOOJIEMHOM CHUTyallMd B JIPYIHX
JUCLUILIMHAX, B OKPY)KAIOIIEH KU3HU;

YMEHHE HaXOJUTh B pAa3IMYHBIX HCTOYHHKAX HHMOPMANNIO, HEOOXOAMMYIO [UIS pELICHUs
MareMaTu4ecKuX MpoOjeM, M TPeJCTaBlIsATh €€ B IMOHATHOM QopMme; NPUHUMATh pEIIeHUE B
YCIIOBUSIX HETIOJIHOM U N30bITOUHOM, TOUHOW U BEPOSTHOCTHON MH(OpPMALINU;

yMEHHUE MOHUMaTh M MCIOJIb30BaTh MAaTEMAaTHUECKHUE CPEACTBA HANIAAHOCTH (PUCYHKH, YEPTEKH,
CXEMBI U Ap.) UIsl WJUTFOCTPAllUU, UHTEPIPETALlUH, apTyMEHTAllUH;

YMEHHUE BBIIBUTaTh THIOTE3bl MPU pElIeHHH Y4eOHBIX 3aJad W IMOHMMaThb HEOOXOIUMOCTh HX
IIPOBEPKHU;

yMEHHUE NPUMEHATh WHAYKTHUBHBIE U JAEAYKTUBHBIE CHOCOOBI pPAcCyXJIEHHH, BUICTh pa3iMyHbIE
CTpaTeruy peleHus 3a1ad;

KOMMYHUKAMUBHbLE YHUBEPCATbHbIE VieOHble elUCmBUs.:

YMEHHE OpPTaHH30BBIBAaTH Y4eOHOE COTPYAHHYECTBO M COBMECTHYIO JESTEIBHOCTH C YYHUTEIEM WU
CBEPCTHUKAMU: ONPENENAThH LIEIH, PACIpeAessITh (YHKIIMA M POJIM YYaCTHHUKOB, OOIIHE CIIOCOOBI
paloThI;

yMeHHe paboTarh B TpYIIE: HAXOMUTh OOIIee pelieHHe W pa3pemiarh KOHQIUKTHI Ha OCHOBE
COTJIACOBAHUS TIO3UIIMH U y4eTa HHTEPECOB;

CIyIIaTh MapTHEPa;

(bopMynupoBaTh, apryMEHTHPOBATh M OTCTaUBaTh CBOE MHEHHE;

npeomemmuule:

OBJIa/ieHNe 0a30BBIM MOHATHIHBIM alapaToM IO OCHOBHBIM Pa3/ieliaM COIEP)KaHUs; IPEe/ICTaBICHUE
00 OCHOBHBIX H3yYaeMbIX MOHATHSAX (reomeTpuyeckas Qurypa, BEIMYMHA) KaK Ba)KHEHIIMX
MaTeMaTH4YECKUX MOJIENIX, O3BOJISAIOLIMX ONMCHIBATh U N3y4aTh peajlbHbIEC IPOLECCH] U SIBICHMUS,



yMeHHe paboTarh C TEOMETPUYECKHUM TEKCTOM (aHAIM3HpOBaTh, W3BIEKaTb HEOOXOAUMYIO
nH(pOpMaIMIO), TOYHO U TPAMOTHO BBIPAXKaTb CBOM MBICIIM B YCTHOM M NHCHbMEHHOW peuH C
IIPUMEHEHUEM MaTeMaTU4eCKOM TEPMHUHOJIOTMM U CHMBOJIMKH, HMCIOJIb30BATh Pa3JIMUYHBIE SI3bIKU
MaTeMaTHK{, [POBOAUTh  KiIacCH(UKALMK, JOTMYecKhe  OOOCHOBAaHMS,  JIOKa3aTellbCTBA
MaTeMaTH4YECKUX YTBEPKIACHU;

OBJIJICHUE HaBBIKAMH YCTHBIX IMCbMEHHBIX, UHCTPYMEHTAJIbHBIX BBIUNCICHUN;

OBJIQZICHUE TE€OMETPUYECKUM SA3BIKOM, YMEHHE HCIOJb30BaThb €ro Uil OIUCAaHUS IPEIMETOB
OKPY’KaIOIlEro MHpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUNA U M300pa3UTENIbHBIX YMEHUH,
npuoOpeTeHNe HaBBIKOB FT€OMETPUIECKHUX TOCTPOCHHUIA;

YCBOCHHME CHUCTEMAaTHYECKHUX 3HAHUI O IUIOCKMX (UTypax U HUX CBOWCTBaX, yMEHHE HPHUMEHSTH
CUCTEMATHYECKHUE 3HAHUS O HUX JUISl PEIICHUs TEOMETPUUYECKUX U NIPAKTUUECKUX 3a/1a4;

YMEHUE U3MEPATH JITTMHBI OTPE3KOB, BEJIMYHUHBI YIIIOB;

YMEHHE NIPUMEHTh U3YyUEHHbIE MOHATHUS, PE3YJbTaThl, METO/bI JJI PELICHUS 3a]ad IPaKTUYECKOTO
XapakTepa u 3a7a4d M3 CMEXHBIX AUCLUUIUIMH C UCMHOJIb30BAaHUEM MPU HEOOXOJUMOCTU CIIPaBOYHbBIE
MaTepuabl U TEXHUUECKHUE CPENICTBA.

2. COAEP KAHME JUCIMIIVIMHBI U OPIrAHM3AIIUA OBPA3OBATEJIBHOI'O
ITPOLECCA:

2.1 Y4eOHO-TEeMATHYECKUH IIAH

Ne /i Tema Kom-Bo
4acoB

1 IToBTOpEHUE 7

2 BekTopel. Meton koopauHar 3

3 COOTHONICHUST MEXIy CTOPOHAMH U YIIIAMH TpEyrojibHUKa. | 9

CKaJ'ISIpHoe IPOU3BCACHNC BCKTOPOB

4 JllnHa OKPY)KHOCTH U IIONIA]lb KpyTa 6
5 JIBrmxeHue 2
6 HavasbHbIe CBEICHUS U3 CTEPEOMETPUH. AKCHOMBI CTEPEOMETPUH 3
7 [ToBTrOpenue 6
Hroro 36

2.2. Copaepxxanue o00y4eHHsl 1O JUCHHUILVIMHE; HA3BAHHME PpPAa3leJ OB M IepedYeHb TeM
AUCUMILTHHBI, KPAaTKoOe cojiep:KaHue TeM, 00beM YacoB;

Omoop codepircanusn o0yueHun 0Cyuecmeniemcs Ha 0CHOGe CAeOYIOUUX OUOAKMUUECKUX
NPUHUUNOG: CUCIMEMAMU3AUUA 3HAHUI, NOYYEHHbIX YUAUWUMUCA 6 HAYAIbHOU WKOe;
coomeemcmeue 00A3aMeENbHOMY MUHUMYMY COO0EPHCAHUA 00PA306AHUA 6 OCHOBHOU WIKOJE;
ycunenue 00W(eKy1bmMypHOIl HARPAGIEHHOCIMU MAMEPUAA; YUéM NCUXO01020-Ne0a202UYeCKUX
ocobennocmeil, AKMYAAbHLIX OJIA IMO20 G03PACMHOZ0 NEPUOOA; CO30aHue YCl08Ull O
NOHUMAHUA U OCO3HAHUA 60CHPUHUMAEMO20 mamepuana. B npeonazaemom Kypce zeomempuu
6b10eN1AI0MCA HECKONbKO Pa30eioe6.

BekTopbl u MeToa KoopauHAaT (6 4.)

ITonsarue Bektopa. PaBeHcTBO BekTOpoB. Cl0kKEHUE U BEIUNTAHHE BEKTOPOB. YMHO)KEHHE
BEKTOpa Ha 4YHcio. Pa3nokeHwe BeKTopa 1O JBYM HEKOJUTMHEapHBIM BekTopaMm. KoopawHaThl
BekTopa. IIpocTeiimme 3amaun B KOOpAUHATaX. YpaBHEHHsI OKPYKHOCTU U mpsimold. ITpumenenue
BEKTOPOB ¥ KOOPAUWHAT IIPU PEIICHUU 3a1a4.

OcHOBHasi 1eJlb — HAyYUTh YYallUXCS BBINOJIHATH JEHCTBUS HaJ BEKTOPAMU Kak
HaIpaBJICHHBIMHU OTPE3KaMH, YTO BAXHO AJId NPHUMCHCHHSA BCKTOPOB B (1)I/ISI/IKG; IIO3HAKOMHUTH C
UCIOJIb30BAaHMEM BEKTOPOB W METOAA KOOPAMHAT IPU PELICHHUH T'eOMEeTpUYecKHX 3aaad. Bekrop
OIPEACIACTCA KakK HaHpaBJ'IeHHLIfI OTPE30K U HeﬁCTBHﬂ Haa BCKTOPaMH BBOJATCA TaK, KaK 3TO



IPUHATO B GU3UKE, T. €. KaK ACHCTBHS C HANPABICHHBIMH OTPE3KaMHU.

OcHOBHOE BHUMaHHUE JIOJKHO OBITh yAENEHO BBHIPAOOTKE YMEHHI BBIOIHATH OINEpalvu
HaJl BEKTOpaMH (CKJIaJIbIBaTh BEKTOPHI MO IMpaBUiaM TPEYroJIbHUKA M IapajuiesiorpaMMa, CTPOUTH
BEKTOp, PaBHBIA Pa3HOCTU JABYX HAHHBIX BEKTOPOB, a TaKXe BEKTOP, PaBHBIA IPOU3BEICHUIO
JAHHOT'O BEKTOpa Ha JaHHOE YKCJIO).

Ha mnpumepax mnoxa3piBaeTcs, Kak BEKTOPbl MOTYT MPHUMEHSTHCS K PELICHHIO
reoMeTpuyecKkux 3anad. JlemoHcTpupyercs 3QQEeKTUBHOCTh MPUMEHEHHUS (opMyn [uis KOOpIHHAT
CepelNHbl OTpEe3Ka, PAaCCTOSHUS MEXAY IBYMs TOYKAMHU, YpAaBHEHUN OKPY)KHOCTH U MpPSIMOU B
KOHKPETHBIX TE€OMETPUYECKMX 3a/Jadyax, TE€M caMbIM JaeTcs IpelcTaBieHHe 00 Hu3yuyeHuu
reOMETPUYECKUX GUTYP C TOMOIIBIO METOJIOB alreOphl.

CooTHOmIeHUsI MeKAy CTOPOHAMH W YIIaMH TpeyrojbHuka. CkajisipHoe Npou3BeleHHe
BeKTOPOB (7 4.)

CuHyc, KOCMHYC UM TaHIeHC yria. TeopeMbl CHHYCOB M KOCHUHYCOB. Pemenue
TpeyroiibHUKOB. CKaJIsipHOE MPOU3BEACHUE BEKTOPOB U €r0 IPUMEHEHHE B TEOMETPUUYECKUX 3a7adax.

OcHOBHasl LeIb — pa3BUThb YMEHHE YYAlIUXCA IPUMEHITb TPUTOHOMETPUUYECKUN
anmapar Mpyu pelieHd reOMeTPUYeCKUX 3aad.

Cunyc u xocunyc Joboro yra or 0° mo 180° BBOAATCS € MOMOIIBIO €IUHUYHOMN
MOJTYOKPYKHOCTH, TOKA3bIBAIOTCSI TEOPEMBI CHHYCOB U KOCHHYCOB U BBIBOAMTCS €Il OiHa Gopmylia
IUIOLIA/IA TPEYyroibHUKA (TI0JI0BUHA NPOU3BEIECHNUS JIByX CTOPOH HA CHHYC YIVla MEXJ1y HUMH). DTOT
anmapar NpUMEHSETCs K PeHICHUIO TPEyroIbHUKOB.

CkansipHoe TpOHM3BEIEHHE BEKTOPOB BBOAMTCA Kak B (u3uKe (MPOM3BEACHUE [UIMH
BEKTOPOB Ha KOCHHYC yIJIa MEXAy HUMH). PaccMaTpuBaroTCcsi CBOMCTBA CKAIIPHOTO MPOU3BENCHUS U
€ro NPUMEHEHHE MPHU PELICHUH F€OMETPUUYECKUX 3aad.

OcHOBHOE BHHUMaHuE CIEAyeT VyACIUTh BbIPA0OTKE MPOYHBIX HABBHIKOB B
MIPUMEHEHUN TPUTOHOMETPUYECKOTI'0 anrapara Ipu peluieHu reoOMeTpUYECKUX 3ajad.

JJIMHA OKPYKHOCTH M IJI0OIAAb Kpyra (6 4.)

[IpaBuibHblE MHOTOYrodbHUKUA. OKpPY)KHOCTH, ONHMCAaHHAs OKOJIO MPAaBHIBHOTO
MHOIOyrojbHUKAa M BHUCaHHas B Hero. IlocTpoeHue NpaBUIBHBIX MHOTOYrOJIbHHUKOB. JljnHA
okpyxxHoctH. [Tnomanp kpyra.

OcHOBHasl 1esIb — pacIIMPUTh 3HAHUE YYAIUXCS O MHOIOYIOJIbHUKAX; PAacCMOTPETH
MOHATHSI JJTUHBI OKPYXKHOCTU M TUIOIIAIN Kpyra U (GOpMymbl JUisl UX BeIYUCIEHUS B Hauane TeMbl
JaeTcsl  ONpe/AeNeHHE MpPaBHWIBHOIO MHOTOYIOJIbHMKA W pacCMaTpUBAIOTCA TEOpeMbl 00
OKPYKHOCTSIX, OIIUCAaHHOM OKOJIO NMPaBUIBHOIO MHOTOYI'OJIBHHKA U BIMCAHHOM B Hero. C MOMOUIbIO
OMMCAHHON OKPY)XKHOCTH PpELIAIOTCS 33Ja4d O IOCTPOEHUHU MPABUIBHOIO IIECTUYTOJbHUKA U
MPaBUIBLHOTO 12-yrojapHUKA, €CIU JaH NPaBUIbHBIN M-YTOJIbHHUK.

®opMyiibl, BbIpaXaroliye CTOPOHY NMPaBUILHOTO MHOTOYTOJIbBHUKA U PaJNyC BIIMCAHHOM
B HEro OKPYXHOCTH 4epe3 PajuyC ONHCAHHOW OKpPYXHOCTH, UCHOJb3YIOTCS MpPHU BbIBOJE (POpMyI
JUIMHBI OKPY)KHOCTH M IUIOIIaJM Kpyra. BbIBojg ommpaercs Ha WHTYWTHBHOE IIPEJICTABICHHUE O
Ipejene: INpU HEOTPAHUYEHHOM YBEIMYEHHWM 4YKCIA CTOPOH IPABWIIBHOTO MHOTOYT'OJIBHUKA,
BIINCAHHOTO B OKPY)KHOCTb, €r0 MEPUMETP CTPEMUTCS K JJIMHE 3TOM OKPYKHOCTH, a IUIOIIalb — K
IUIOUIA/IA Kpyra, OTPaHUYEHHOTO OKPYKHOCTBIO.

JBuzkenus (2 4.)

Otobpaxxenue miockoct Ha ceOs. [lonsarue apwxkenus. OceBas M LEHTpaibHas
cummetpuu. [lapannensHbiii nepenoc. [loBopot. Hanoxkenus v 1BUKEHUS.

OcHOBHasl 11€J1b — NO3HAKOMUTH YYaIIUXCsl C MOHITHEM JIBUJKEHHS U €r0 CBOMCTBAMH, C
OCHOBHBIMH BHJIaMU JABUKEHUM, C B3AUMOOTHOILIECHUSIMHU HAJIOKEHUH U ABUKEHUH.

JIBI>keHHEe  TUIOCKOCTHM  BBOAMTCS Kak  OTOOpakeHHWEe IJIOCKOCTH Ha  cebs,
COXpaHAIOIEeEe PACCTOSHHE MeXAy Toukamu. [Ipu paccMoTpeHHHM BHIOB ABUKEHHUH OCHOBHOE
BHUMAaHHUE YJIENAETCS MOCTPOSHHIO 00pa30B TOUYEK, MPSIMBIX, OTPE3KOB, TPEYTOJIBLHUKOB IPH OCEBOW U
LEHTPAJIbHOM CHMMETpHSX, NapajulebHOM IiepeHoce, mnoBopoTe. Ha sddexTHrix mnpumMepax
[IOKa3bIBACTCS IPUMEHEHHNE ABW)KEHUN TPU PELIEHUM F€OMETPUUYECKUX 3aaad. [loHsTHE HanoxeHus
OTHOCHUTCS B JJAHHOM Kypce K YUCIIy OCHOBHBIX MOHATHH. /[oka3pIBaeTcs, YTO MOHITHUS HAJIOXKEHUS U
JIBYDKEHUS! SIBIISIIOTCSL SKBUBAJIECHTHBIMH: JII000€ HAJIIOKEHHE SIBISETCS JBI)KEHHEM IIJIOCKOCTH U



oOpatHO. M3ydeHue noka3arenbcTBa HE SBISETCS 00s3aTENbHBIM, OJHAKO CIIEAYET PacCMOTPETh
CBSI3b NIOHATUI HAJOXKEHUS U IBUKCHHUS.
HauajbHble cBeleHMsI U3 cTepeoMeTpHuH (2 4.)

[Ipenmer crepeomerpusi. Muororpannuk. [Ipusma. [lapannenenunen. Humuaap. Konyc.
Cdepa u map.

OcHOBHasg 1enb — IIO3HAKOMUTh YYAIUXCS € MHOIOTpaHHUKAMM; TEJIAMH U
IIOBEPXHOCTSMM BpAIICHHUS.
006 akcuomax reomerpuu (1 4.)

006 akcnomax maHuMeTpun. Hekotopeie cBeeHUs O pa3BUTHH T€OMETPUH

OcHoBHasi 1enb — Jarh Oosiee NIIyOOKOE TMPEACTABIEHUE O CHUCTEME aKCHOM
IUIAHUMETPUHU U aKCHOMATUYECKOM METOJIE
IToBTOpenue (6 4.)

[TapannensHble npsimele. TpeyronbHUKH. YeTbpexyroabHUKUA. OKPYKHOCTb.

OcHOBHas 11€J1b — MCIOJB30BATh MATEMATUYECKUE 3HAHUS IS PELICHHS Pa3IMYHbIX
MaTeMaTU4YECKUX 3a/1ad.
IlepeyeHb KOHTPOJIBHBIX PadoT
KontponpsHas padora Ne 1 mo Teme «BeKTopbI».
KontponwsHnas pabora Ne 2 o teme «MeTos KOOpIAUHATY.
KontponpHas pabora Ne 3 o teme «CoOTHOIIEHNE MEXy CTOPOHAMM U yIIIAMU TPEYTOJIbHUKAY.
Kontponwsnas pabora Ne 4 o teme «JlimuHa OKpY>KHOCTH U IJIOLIAAb KPYyTa.
KonTponbnas padora Ne 5 mo reme «JIBuxkeHuUs».

2.3 Kasien1apHo-TeMaTHYeCKoe IVIAHNPOBaHue;

[ara

Ne Koun-Bo
o o Tema ypoka

ypoKa 4acoB

wia"ny | dakry

l IloBTOpEHUE 7

CooTtHoleHue MEXK Y yIjaMu u cTopoHamu | 1
TPEYTrOJIbHUKOB

Pemenue 3a1a4 Ha HaX0XKJICHUE DIIEMEHTOB TPECYroJIbHUKaA

ITpu3Haky u CBONCTBA YETHIPEXYTOJbHUKOB 1

Pemenue 3a1a4 Ha IIPUMEHEHNE CBOMICTB
YETBIPEXYTOJIbHUKOB

Pelienne 3aga4 Ha HaXOXKAEHUE TUIOMIAAEH 1

Bxomnast camocrosiTenbHast pabota 1

AHai3 BXOMHOW CaMOCTOSATENbHOW paboTel. Pemienue
3a/1a4

1 Bexmopuvi. Memoo koopounam 3

8 ITonsitTue Bexkropa. PaBeHcTBO BekTOpoB. OTKIIaabIBaHUE
BEKTOpa OT AaHHON Touku. CymMMa U pa3HOCTb BEKTOPOB.
3aKoHBI CIOXKEHHs BEKTOpOB. IIpon3BencHue BeKTOpa Ha
YHUCIIO

9 YpaBHEHHE OKPYKHOCTH. 1

10 YpaBHeHUE MTPSIMO

1 Coomnowenua  mexncoy cmoponamu u  y2iamu
mpeyzoibHuKa.

11 CuHyc, KOCUHYC, TAHT€HC yIIa B TPEYTOJIbHUKE. 1

12 OCHOBHO€ TPUTOHOMETPUYECKOE TOMKAECTBO.
®dopMynbl IPUBEICHHS




13 Teopema CHHYCOB 1

14 Teopema KOCMHYCOB 1

15 Pemienue TpeyroabHUKOB 1

16 Pemenune 3amau mo Tteme: «CooTHomieHus Mexay | 1
CTOPOHAMU U YIJIaMH TPEYTOJIbHUKA

17 Pemenue 3amau mo Tteme: «CooTHomieHHs Mexay | 1
CTOPOHAMU U YIJIaMH TPEYTOJIbHUKA

18 KonTponbhas padora Ne2 no teme: «CootHomenne mexay | 1
CTOPOHAMU U YIJIaMH TPEYTOJIbHUKA

19 AHanu3 KOHTPOJIbHOU paboThl. Pemenue 3amaq 1

v Jlnuna okpyscnocmu u niouwiadv Kpyza 6

20 OKpY)XHOCTb, onmucaHHas OKOJIO paBUILHOTO | 1
MHOTOYTOJIbHHKA W BOMCAHHAS B HETO

21 @opmynbel Uil BBIYMCIIEHUS IUIOHIAAM  MPaBHIBHOTO | 1
MHOTOYTOJIbHHKA, €r0 CTOPOHBI M paJuyca BIHUCAHHON
OKPY>KHOCTH

22 Jln1Ha OKpyKHOCTH. 1

23 [Tnomane kpyra [Lmomaas KpyroBoro cekropa 1

24 Pemenne 3anau «/Inuna okpyxuocru. [lnomans kpyra» 1

25 KontponwsHas pabota Ne3 o teme: «J/lnuna okpyxknoctu u | 1
TUIOIIAb KPyra»

\% [eusicenue 2

26 AHanu3 KOHTpOJbHOW paboThl. OToOpakeHue miockoctu | 1
Ha ceOs. [lonsaTue ABMKeHUs

27 [TapannensHuerit nepenoc. [ToBopot 1

VI Hauanvuvie ceedenus u3z cmepeomempuu. Axcuomol | 3
cmepeomempuu

28 [Tpeamer crepeomerprn. MHOTOTpaHHUKA 1

29 Tena Bpamenus. Humunnap. Konye. Coepa. Ilap. 1

30 006 akcuomax reoMeTpun 1

VII Iloemopenue 6

31 Tpeyronbauku. IlpusHaku  paBeHctBa u  mopobus | 1
TPEYrOJIbHUKOB

32 YeThIpexyroabHUKH 1

33 [Tnomaam 1

34 OxpyxHOCTb. BicaHHbIi1 yroin 1

35 BrircaHHbIE ¥ ONMCAHHBIE OKPYKHOCTH 1

36 Htorosas muarHocTHUKa 1

2.4 IIpoekTHasi M Y4YeOHO-MCC/IeJ0BATEIbCKAs AeATEJBHOCTh B Ipouecce H3yYeHHs
npeaMera

OnHuM U3 myTel MOBBIIIEHUS MOTHUBAIMU U 3P(HEKTUBHOCTH YUeOHOH NEsATETbHOCTH Ha ypOoKax
areOphIABISAETCS BKJIIOYEHHE  OOYYarolMXCsi B y4eOHO-MCCIIEOBATENbCKYI0 M IPOEKTHYIO
NeSITeNIbHOCTD .

Lenp yueOHO-HCCIIEA0BATENbCKOM U IPOEKTHOM ESATEIbHOCTH: MHTEIJIEKTYaIbHOE U INYHOCTHOE
Pa3BUTHC 06yanOHII/IXC${, POCT UX KOMIICTCHTHOCTHU B BBI6paHHOﬁ AJId UCCIICAOBAaHUSA HUJIM IIPOCKTA



cdepe.

OCHOBHBIMU HaNpaBICHUSIMH y4eOHO-HCCIEI0BATENLCKOM U MMPOCKTHOM JAESITETLHOCTH Ha YPOKax
anrebper  OOIT OOO sBusITOTCS  MCCIeqoBaTeNbckoe u TBopueckoe. OcHOBHast croerudpuka
UCCIIEIOBATEIbCKUX  yYEOHBIX TMPOEKTOB COCTOMT B TOM, YTO HaydyHOE UCCIIEZJOBaHUE
OCYIIECTBIISICTCS Yepe3 aKTyalIM3alli0 TEMbI, BBIIBUKEHUE TUIIOTE3BI C TTOCIEIYIOLIEH TPOBEPKON U
00CyXIeHHE MOJTyYEHHBIX PE3YJIbTaTOB.

OcHoBHasl TeMATHKA y‘leﬁHLIX IPOCKTOB 9 kiacce

HaszBanue TeMLI/pa3}IeJIa HaszBanue Mpo€eKTa

Jnuna  oxkpyscnocmu. Ilnowaos| I'eomeTpuueckue nNapKeTh
Kpyea

N3yuyenue mnpeamera «leomerpusi» cnocodCTBYeT JAyXOBHO-HPABCTBEHHOMY Pa3BHTHIO
yuamuxcs. [lepeyeHb BHEYyPOUHBIX MEPONPUATHI 110 NPeEIMETY:

1 Konkypc Bec&nbix MaTeMaTHKOB

2. DKCKypcHA.....

3. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUSA TPEJIMETA.

3.1 ®opMbl, NEPHOAMYHOCTL M MNOPAJOK TEKYyIIero KOHTPOJIS YCIEBAEMOCTH H
NPOMEKYTOYHOM aTTecTALMH.

OcHOBHBIMU ~ (OpMAaMU KOHTPOJsSI 3HAaHUM, YMEHUH, HaBBIKOB SBIAIOTCA: TEKYIIMA U
IIPOMEXKYTOUHBIM KOHTPOJIb 3HAHUI, IPOMEKYTOUHAsL aTTECTALINSL, KOTOPBIE TO3BOJISIOT:

e ompenenuth (aKTUUECKUHl ypOBEHb 3HAaHUI, yYMEHUH M HaBBIKOB OOyYaroIUXCs I10
IIPEIMETY;

®  YCTAaHOBUTb COOTBETCTBHE ATOro ypoBHs TpeOoBaHusM denepanbHOro rocynapcTBEHHOIO
00pa3oBaTeNbHOIO CTAHAPTa OCHOBHOI'O OOIIEro 00pa3oBaHus;

®  OCYLIECTBUTb KOHTPOIb 3a peajau3anueil 00pa3oBaTeIbHON IPOrpaMMbl y4eOHOIO IIpeIMeTa.

Tekywuit KOHmMpOAb 3HAHWI — TIPOBEpPKA 3HAHUN  OOYdYalOLIMXCA  4Yepe3  OIPOCHI,
CaMOCTOSITEJIbHBIE U KOHTPOJIbHBIE PabOThl, 3a4yeTbl, TECTUPOBAHME M T.I. B PAMKAX YpOKa,
TEPMHUHOJIOTMYECKUM TUKTAHT, TeCTOBasi paboTa, padara ¢ KapTOuKaMH.

OTMeTKa 3a YCTHBIM OTBET 00ydarollerocs 3aHOCUTCS B KJIACCHBIM JKypHall B JIEHb IPOBEIECHUS
ypoka. OTMETKa 3a HUCBMEHHYIO CaMOCTOATENIbHYIO, KOHTPOJBHYIO, 3a4€THY0 U T.I. padoTy
BBICTABJIIETCS B KJIACCHBIN )KYPHAJI K CIEYIOIIEMY YPOKY.

®opMbI U CpeacTBAa KOHTPOJIS

Texymuii KOHTPOJIb 3HaHUH, YMEHUN U HABBIKOB OCYILECTBIIAETCS B (hopMe MPOBEPOUHBIX PadoT,
TECTUPOBAHUS, (PPOHTAIBHBIX ONpPOCOB, MOJATOTOBKU Mpe3eHTalui, pedeparoB, YCTHBIX OTBETOB.
W3yuenne pasgenoB  3aBeplIaeTcs —IMOBTOPUTENbHO-0000INAIOIMMU  ypokamu (B (opme
TECTUPOBaHUs, padOThI C JOKYMEHTaMHU).

Ilpomescymounuiii Konmpons 3Hanuil 00yJaroIuXcs

[IpoMeXyTOUHBI KOHTPOJIb 3HAaHMM — KOHTPOJb PE3YJbTaTUBHOCTH OOyYEHHUs IIKOJIbHUKA,
OCYIIECTBIIIEMBIM 110 OKOHYAaHWM YETBEPTM HA OCHOBE pPE3YIbTAaTOB TEKYILErO0 KOHTPOJIS.
[IpomexyTOUHBIN KOHTPOJIb POBOJUTCS B COOTBETCTBUH C YCTAHOBJIEHHBIM KaJICHIaPHBIM yUEOHBIM
rpadukoMm.

(mo xuure «CoBpeMeHHas OICHKa 00pa30BaTe/IbHbIX JOCTH)KCHHH YYal[UuXCs», aBT. COCT.
MymraBunckas U.B., Jlykuuesa E.1O..- CI16.: KAPO, 2015).

[IpoBepka M OlleHKAa 3HAHUN Yy4YalIUXCS SIBISIETCS OCHOBHOM (OpPMON MNeAarornyeckoro
KOHTPOJIS 32 y4eOHOU NIeATeNbHOCThIO IIKOJFHUKOB. OCHOBHBIMHM (pOpMaMU NMPOBEPKU 3HAHUU U
YMEHHM Ha ypoKax MaTeMaTHKU SIBJISIOTCS MUChbMEHHbIE padOThI U YCTHBIH OIpOC.

OrmeHka OTBETa ydallerocs MpPH YCTHOM OINPOCE M OIEHKAa MHChbMEHHON KOHTPOJIBHOW pPabOThI
MIPOBOJIUTCS IO MATUOAITLHOM CUCTEME.




1. 0uem<a NUCbMEHHbIX Konmpwzbnbtxpaﬁom 06ylla10u4lJXC}l no wamemamuke.

OT1meTka «5» CTaBUTCS, €CIIH:

»  paboTa BBITIOJHEHA TOJHOCTHIO;

» B JIOTHYECKHUX PACCYKIECHHUSAX U 0O0OCHOBAHHUH PEIICHUS HET MPOOEIIOB U OIINOOK;

>  pelieHue HE COACPKHT HEBEPHBIX MaTEMAaTHYECKHX YTBEP)KICHHH (BO3MOXKHA
OJIHa HETOYHOCTh, OIMHUCKA, KOTOpas HE SBIJISETCS CJIEACTBUEM HE3HAHUS WJIM HETIOHUMAaHUS
y4eOHOro Marepuaa).

OT1MmeTKa «4» CTaBUTCS B CIEAYIOLIUX CIIydasix:

» paboTa BBIIIOJHEHA TIOJIHOCTHIO, HO OOOCHOBAHUS IIATOB PEIICHUS HEJOCTATOUHBI
(ecmu ymeHue OOOCHOBBIBaTH PACCYXKICHUS HE SBISUIOCH CIEIUATBHBIM OOBEKTOM
MIPOBEPKH);

»  JIOIYIICHBI OJHA OIIMOKA WM €CTh JIBa — TPH HEN0YETAa B BBIKJIAJKAX, PUCYHKAX,
yepTexkax WM rpadukax (ecid 3TH BHUIBI pabOT HE SBISUINCH CHEIHAIBHBIM OOBEKTOM
IIPOBEPKN);

> BBINIOJHEHO 0€3 HEIOYETOB HE MEHEE TPEX YETBEPTHIX 3aaHUH.

OtmeTka «3» cTaBUTCS, €CIIH:

»  JomyineHo 0oJjiee OJHOW OMMOKH Wi 00Jiee JBYX — TPEX HEJIOYETOB B BHIKJIAIKAX,
yepTekax WM Tpadukax, HO YUYaIOMUHCA o0namaeT o00s3aTeIbHBIMU  yYMEHUSMHU 110
poBepsieMOl TEME,

»  0e3 HeOYETOB BHITIOJIHEHO HE MEHEE ITOJIOBUHBI paOOTEHI.

OT1MmeTKka «2» CTaBUTCS, €CIH:

> JIOTTYIIICHBI CYIICCTBEHHBIC OMIMOKH, TOKA3aBIIUE, YTO yJalluicsa He 00IamnaeT
00s13aTeIbHBIMI YMEHUSIMHU T10 JAHHON TeMe B IOJTHOW Mepe;
> MIPABHJIHO BBIITOJIHEHO MEHEE TIOJIOBHHBI Pa0OTHI.

Otmetka «1» cTaBUTCS, €CIH:
»  paborta 1mokasajia oJIHOE OTCYTCTBHUE Y yUAIOIIETOCs 00s3aTeIIbHBIX 3HAHUW U YMEHUN
0 MPOBEPSAEMON TEME WIIH 3HAYUTEIbHAS YaCTh pa0OTHI BHIITOJHEHA HE CAMOCTOSITEIIBHO.
Y4utenr MOXET MOBBICUTH OTMETKY 3a OpPUTHHAJBHBIM OTBET HAa BONPOC WM OPUTHHAIBHOE
pelieHue  3aJadd, KOTOPbIE€ CBUJCTEIBCTBYIOT O BBICOKOM Mar€éMaTUYeCKOM  Pa3BUTHHU
oOyyaromierocs; 3a peiieHue Ooyiee CIOXKHOM 3aJadyd WM OTBET Ha OoJyiee CIIOXKHBIM BOMpOC,
MPEIOKEHHBIE YYAIOIIEMYCS JOTIOTHUTENBHO MOCIE BRIMOTHEHUS UM KaKUX-JIU0O0 IPYTrUX 3aaHui.
2.0yenka ycmuplx omeemog 00yuaouuxca no mamemamuxke.
OTBeT OLIEHUBAETCSI OTMETKOM «5», €ClIi yUEHUK:
» TOJIHOCTBIO PACKPBLI COJACPIKaHWUE Marepuajga B 00beMe, MPEIyCMOTPECHHOM
MpOrpamMMoi ¥ Y4eOHHKOM;
» W3JIOKWI Marepuan TPaAMOTHBIM  SI3BIKOM, TOYHO HCIOJB3YS MaTeMaTH4YeCKYHO
TEPMUHOJIOTHIO U CUMBOJIMKY, B OTIPEICIICHHOM JIOTMUECKON MOCIIeI0BATEIbHOCTH;
» TPaBWIBHO BBHITIOJHWI PUCYHKH, YePTEXKH, TpadUKH, COMYTCTBYIOIINE OTBETY;
» TOKa3aJ YMEHHE WLTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU MPUMEPAMH, IPUMEHSTh €€ B
HOBOMW CUTYaIMH MPHU BHIMOJIHEHUU MPAKTUYECKOTO 3aJaHuS;
» TPONEMOHCTPUPOBANl yCBOGHHWE paHEe W3YYCHHBIX COIYTCTBYIOIIMX  BOIPOCOB,
c(hOpPMUPOBAHHOCTh U YCTOMYMBOCTDH UCIOJB3YEMbIX NPU OTBETE YMEHHI U HABHIKOB;
» 0TBEYaJl CAaMOCTOSTEIIHHO, 0€3 HABOJAIINX BOTIPOCOB YUHTEIIS;
» BO3MOKHBI OJIHA — JIB€ HETOYHOCTH MPHU OCBEIICHUU BTOPOCTEIICHHBIX BOIPOCOB HIIU B
BBIKJIAJIKaX, KOTOPHIE YYEHHUK JIETKO UCTIPABHII TIOCIIEC 3aMEYaHMs YIUTEISI.
OTBeT OIEHUBAETCS OTMETKOI «4», €CIIM OH YIOBIIETBOPSET B OCHOBHOM TPEOOBAaHUSAM Ha OLICHKY
«5», HO TIPH 3TOM UMEET OAMH U3 HEJJOCTATKOB:
» B U3JIOXKCHUU JIOMYIICHbI HEOOJbIIUE MPOOEIbI, HE HCKA3UBIIEEC MAaTEeMaTHYECKOC
coJiepKaHHe OTBETa,
»  JIONYIICHbI OJUH — J[Ba HEJOYETa MPH OCBEIICHUH OCHOBHOTO COJICP)KAaHUS OTBETA,
WCITPaBJICHHBIC MTOCTIE 3aMEUaHUS yUUTEIS;
»  JIONyIICHBbI OMKOKa WM Oojiee MBYX HEIOYCTOB IPU OCBEIICHHH BTOPOCTEIICHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO MCIPABIICHHBIE MOCIIE 3aMEUaHUS YIUTEIIS.



OtMeTKka «3» CTaBUTCS B CIEAYIOLUX CIy4asx:
» HEMOJHO WM HEMOCJIEeJOBATeIbHO PACKPBITO COAEp)KAHWE MaTrepHajia, HO ITOKa3aHo
o011ee MOHMMaHUE BOINPOCA U MPOAECMOHCTPHPOBAHBI YMEHHSI, IOCTATOUYHbIE JJISI YCBOCHHS
porpaMMHOro Marepuana (omnpezaeneHsl «TpeOoBaHMSAMH K MaTeMaTHYeCKOH IOATOTOBKE
oOyuaromuxcs», onucanubiMu B @I'OC);
» WMENWCh 3aTPYJHEHUS WM JIONYLICHBl OINMOKM B  ONPENEJICHHH IOHSATHH,
MCIIOJIb30BaHUM MaTeMaTH4eCKONl TEpPMUHOJIOTHUHU, YEepTeXaxX, BBIKIAJAKaX, HCIIPaBICHHBIE
1I0CJIE HECKOJIbKUX HaBOASALIMX BOIIPOCOB YUUTEIS;
» YYCHHUK HE CIPaBHJICS C MPUMEHCHHEM TECOPHU B HOBOW CHUTYallMU INPH BBHINOJHCHUH
IPAaKTUYECKOrO 33JaHUs, HO BBIIOJHWI 3aJaHUsi OOsS3aTelIbHOTO YPOBHS CIIOKHOCTH I10
JTAHHOM TeMe;

» TpH  UWIIOKEHUH  TEOPETUYECKOTO0  Marepuana  BBIABICHA  HEIOCTATOYHAs
c(OpPMHPOBAHHOCTH OCHOBHBIX YMEHUH M HABBIKOB.
OTMmeTKa «2» CTaBUTCS B CICAYIOLIUX CIIydasix:
> HE PacKpBITO OCHOBHOE COZIepKaHKe y4eOHOTro Marepuana;
> OOHaApyXEHO HE3HAHHWE YYEHUKOM Oousbliei Wiu Haubojee BaKHOW YacTh
yueOHOro MaTepuana;
> JOMYIICHBl OIMMOKHM B  ONpENeNICHMH TOHATHH, TPH HCHOIH30BAHUH

MareMaTH4eckoll TEepMHHOJOTMHM, B pHUCYHKaX, ueprekax Wik rpadukax, B
BBIKJIQJIKAX, KOTOpPbIE HE HCHPABJIEHBI IOCIE HECKOJIbKUX HAaBOISAIIMX BOMPOCOB
YUUTEIA.
Ot1MeTKka «1» CTaBUTCS, €CIIH:
»  y4eHUK OOHApY)XWJI TOJHOC HE3HAHHE W HEMOHMMAaHHE H3y4aeMOro
y4eOHOro marepuaja WIM HEe CMOT OTBETHTh HH Ha OJWH U3 MOCTABIECHHBIX
BOIIPOCOB 10 U3YYEHHOMY MaTepually.

[Tpu BBICTABIIGHUY YETBEPTHOM, MOJTYrOI0OBOM OTMETKH YYHTHIBACTCS YCICITHOCTh PabOTHI Ha
MNPOTSXKCHUU BCCTO INICPUOAA, IMOAJICIKAIICTO AaTTCCTAllUU. HpI/I BBICTABJICHUU FOI[OBOfI OTMCETKHAN
YUYUTBIBAIOTCS JOCTMIKCHHUS yYallerocs 3a  BECh IMEPUOJ| arTecTanuu. KMrtoroBas oTMETKa IO
Mar€MaTuKe HE BBIBOJUTCA KaK CPEAHEC apI/I(bMeTI/IT-IeCKOC MOJIYYCHHBIX YyYallUMUCA OTMCTOK 3a
BeCh Mepuoa oOyueHHUs (OHAa OTpakaeT CTeNeHb MPOJABIKEHHUS WIKOJFHUKA B paMKax y4eOHOro
MpeMeTa).

KoHTpoJb 3HaHMi

@DopMBI KOHTPOIISA 1 2 3 4 T'on
YEeTBEPTh YEeTBEPTh 4EeTBEPTh 4eTBEPTh
KoHTposbHbIE pabOTHI 1 2 1 1
Tectbl 2 1 3 2
TBopueckue JIOMAIIIHUE 1 1 2 1
paboTHI

3.2 KOHTpOJ’ILHLIe MaTepHajJbl OHCHOYHBIX CPEACTB AJH MPOBECACHUA aTTECTAllMA

1. KUM. I'eometpus. 9 xknacc. CocraBurens JI.IO. badomkuna. — M.: BAKO, 2013r

2. 'eometpus. [lumaktuyeckue wmarepuansl. 9 kmacc. M.B. TkaueBa, H.E.®enoposa, M.U.
[Ta6yaun. — M.: [Ipoceemenue, 2013.

3. YueOnoe nocobue "OI'D-2023 : Matematuka : 30 BapHaHTOB IK3aMEHAIIMOHHBIX paboOT JUIs
MOAITOTOBKU K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMEHY : MPOQMIbHBIN YpOBEHb' MO peAaKueit
Smenko U.B.



3.3 TpeOoBaHusl K pe3y/IbTaTaM OCBOEHHUsI IPOrPaMMHOI0 MaTepuaJa.
B pezynomame uzyuenus ceomempuu yueHux 00ndceH
YerbIpEéXyronbHUKH.
Buvinycknux nayuumocs:
- TIOJB30BaThCA SI3BIKOM TEOMETPUHU Ul ONUCAHMUSA TIPEJAMETOB OKPYKAIOIIET0O MHpa W HX
KOH(UTYpaIuu;
- pacmo3HaBaThb M H300pakaTh Ha dYepTekax M PHUCYHKAX TreoMeTpuueckue Qurypsl um ux
KOH(UTYpaIuu;
- HCIIOJIb30BaTh CBOMCTBA M3MEPEHUS UIMH W YIJIOB NPU PELICHUM 3a/ad HAa HAXOXKJIEHHUE JJIHH
OTPE3KOB U IPALyCHON MEpHI yIia;
- HaXOIIUTh IPATYCHYIO MEPY YIJIOB, IPUMEHSS ONIPECIICHUSI U CBOMCTBA CMEKHBIX U BEPTUKAIBHBIX
YIJIOB.
Buvinycknux nonyuum 603modicHocmb:
- IPUOOPECTH OMBIT IPUMEHEHUS aNreOpanyecKoro anmnapara Ipyu peleHnd reOMeTpUYeCcKUX 3aa4.

ITonoOHbBIE TPEYTrOJbHUKH.

Buinycknux nayuumoca:

- T0Jb30BaTbCs SI3bIKOM TE€OMETPUHU [UIl OIMCAHMs IHPEIMETOB OKpYXAloIEero Mupa M HX
KOH(UTypaIum;

- pacmo3HaBaTb M M300pakaTh Ha dYepTekax M PpHUCYHKaX TreoMeTpuueckue Qurypsl u ux
KOH(UTypaIum;

- HaXOJIUTh 3HAYEHHS JUIMH JIMHEWHBIX 3JIEMEHTOB (QUryp, rpaaycHyro mepy ymioB oT 0° mo 180°,
MPUMEHSS OTIPEIeNICHHsI, CBOMCTBA U TIPU3HAKU (UTYP U UX JIEMEHTOB;

- peuwarh 3aJayd Ha JIOKa3aTelbCTBO, OMMpAasChb Ha H3y4YCHHblE CBOMCTBA (UIYp U HIPUMEHS
M3YyYEHHbIE METO/Ibl JOKA3aTEIbCTBA;

- peliarb HECJIOKHBbIE 33Ja4d Ha IOCTPOCHME, NMPUMEHSSI OCHOBHBIE AJITOPUTMBI MOCTPOEHUS C
IIOMOILBIO LIUPKYIIS U JINHEHKH.

Buvinycknux nonyuum 603modicHocme:

- IPUOOPECTH OMBIT IPUMEHEHUS AIreOpanyecKoro annapara npyu peleHny reOMeTpUYeCcKUX 3a1a4.

ILromans.

Buinycknux nayuumocs:

- IIOJIb30BaTbCsl A3BIKOM TE€OMETPUU ISl ONMCAaHUS MPEAMETOB OKPYXKAIOLIET0 MHUpa U HX
KOH(UTrypanuu;

- pacmo3HaBaThb M U300pakaTb Ha dYepTekaX M PUCYHKaX TreoMeTpuueckue Qurypsl u ux
KOH(UTrypanuu;

- HaxOIUTh IUIOLIAJU T€OMETPUYECKUX (UTYyp, NMPHUMEHssS ONpENEIeHUs, CBONCTBA U IPHU3HAKH
(Guryp u ux 3J1€MEHTOB;

- pemarh 3aJauyd Ha JJOKa3aTeNIbCTBO, OMMPAsCh HA H3yYEHHbIE CBOWCTBA (UIYp M TNPUMEHSs
M3Yy4EHHbIE METO/Ibl JOKA3aTeIbCTBA.

Buinycknux nonyyum 603modcHocme.

- IPUOOPECTH ONBIT IPUMEHEHUS ANredpanvdecKoro anrmapara npH pelieHud reoOMeTpUIECKUX 3a/1a4;
- OBJIAJIETh METOZIOM OT NPOTHUBHOTO JUJIsl PELICHMSI 3a/1a4 Ha JI0Ka3aTeNIbCTBO.

CoOTHOLIEHUSI MeKIy CTOPOHAMU U YIVIAMHM TPeyroJibHUKA.

Buinycknux nayuumoca:

- TOJb30BaThCSl SI3bIKOM T'E€OMETPUU JUISI ONUCAHUS TPEAMETOB OKPYKAIOIIET0 MHUpa U HX
KOH(UTrypanuu;

- pacmo3HaBaTh W H300pakaTh Ha YepTeXkax M PHCYHKaX TeoMeTpudeckue QUurypsl u ux
KOH(UTypanuu;

- HaXOJIUTh rpaaycHyto mepy ymioB oT 0° go 180°, mpumensis onpeaeneHus, CBOMCTBA U MPU3HAKU
Guryp u ux 3J1€MEeHTOB;

- pemiath 3a/laud Ha J0Ka3aTelIbCTBO, OMUPAsICh Ha HM3y4eHHBIE CBOWCTBA (PUTYp M TMPUMEHSIS



M3Y4CHHBIE METOMBI JOKA3aTEIIbCTBA;

- pelarb HECIOXKHBIE 3a7a4d Ha IOCTPOCHUE, NMPUMEHSAS OCHOBHBIC AJTOPUTMBI IIOCTPOEHUS C
ITOMOLLBIO LIUPKYJIA U IUHEUKHU.

Buinyckuux nonyuum 603modicHocmb .

- IPUOOPECTH OMBIT MPUMEHEHHS ANTreOpanyecKoro anmnapara npy pelieHnd reOMETPUIECKHX 3a/1a4;
- OBJIAJIETh METONOM OT POTUBHOIO JJIsl PELICHMS 3a/1a4 Ha J0Ka3aTeNlbCTBO;

- OBJIAJIETh TPAJAUIIMOHHON CXEMOMU PELICHUS 33/1a4 Ha IIOCTPOEHUE C ITOMOILIBIO UPKYIIS U JIMHEUKHU:
aHaJIN3, IOCTPOEHUE, T0KA3aTeIbCTBO, UCCIEJOBAHMNE;

4. YCJIOBUMSA PEAJIM3ALIMU JUCIUITJIMHBI

4.1. MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue TUCIUIIUHBI;
*  uHmepakmugHvie 00CKU,
% KoMnviomep,
% Ope.mexHuKa,
< Haznao0Hble nocobus,
UHmMepaKkmusHvle nocoous
4.2 YuyeOHO-MeTOAUYeCKOe 1 MH(OPMAIITMOHHOE 00ecTieyeHHue TN CIUTIINHBI;
Jlumepamypa:

1. Yuebnuxu:

1. Teomerpus: yueonuk st 7-9 ki./ JI.C.Atanacsu, B.®.byry3os, C.B.Kagomies u mp.: — M.:
[Ipocsenienue, 2009r.

2. Memoouueckas numepamypa:

1. 3uB.b.I. T'eomerpus: Junakr.matepuansl mana 9 i/ b.I.3uB, B.M.Meiinep. — M.:
[Tpocsemenne.— 2004-2008r.

2. T'aBpunoBa H.®. Iloypounsie pa3zpadotku no reomerpuun. 9 ximacc. M.: BAKO, 2004 — (B
IIOMOILb HIKOJIBHOMY YUHUTEIIIO)

3. A.B.®apxos.: KontponbHble pabOTBI, TECThl, MWKTAHTBHI IO TEOMETPUH K Y4EOHUKY
JI.C.Atanacsana, B.®.byry3oBa.

4. Teomerpus. 8 Ki1acc : TEXHOJIOTMUECKUE KapThl ypokoB 1o yueOHuky JI. C. AtanacsiHa, B. @.
Bbyry3osa, C. K. Kagomuesa, 3. I1. Tlo3nska, . . FOqunoii / aBt.-coct. I'. FO. KoBTyH. —
Bonrorpan : Yuurens, 2017. — 199c.

5. KoHcTpynpoBaHHe COBPEMEHHOI0 ypoKa MaTeMaTHKH: KH. Juist yuurtens / C.I'.ManBenoB.—
M.: Ilocsemenue, 2005.

WHnbopMalinoHHO-KOMMYHHUKATUBHbBIE CPEJICTBA:

Temarnuyeckue npe3eHTalnu

HHTepHeT- pecypesl:

» http://fcior.edu.ru/
* http://festival.1lseptember.ru/
e http://www.fipi.ru

e http://www.edu.ru

» http://karmanform.ucoz.ru/index/0-6/
* http://konspekturoka.ru/

» http://le-savchen.ucoz.ru/

» http://school-collection.edu.ru/

o http://um100.ru/

o http://www.alleng.ru/

* http://www.openclass.ru/



http://fcior.edu.ru/
http://festival.1september.ru/
http://www.fipi.ru/
http://www.edu.ru/
http://karmanform.ucoz.ru/index/0-6
http://konspekturoka.ru/
http://le-savchen.ucoz.ru/
http://school-collection.edu.ru/
http://um100.ru/
http://www.alleng.ru/
http://www.openclass.ru/

+  http://www.zavuch.info/
4.3. MeroauyecKkue PpeKOMEHJANUN 10 OPraHM3alUu CaMOCTOAATEJIbLHON PadoThI

o0yuarumuxcs;
https://clck.ru/QzMQS



http://www.zavuch.info/
https://clck.ru/QzMQS

