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1. IlosicHMTEeNbHASA 3aNIMCKA

Pabouas mporpamma 1o reomeTpuu st 7-9 KJaccoB OCHOBHOM WIKOJIBI COCTaBji€HAa B
COOTBETCTBUM c: TpeboBaHusiMu DenepalbHOrO TOCYJAapCTBEHHOTO 00pa3oBaTeIbHOIO
cTa"napTa ocHoBHoro o6miero obpazoBanus (PI'OC OO0O); TpeGoBaHHSIMH K pe3ylbTaTaM
OCBOCHMS OCHOBHOM 00pa3zoBaTeIbHOM OpOrpaMMbl  (JIMYHOCTHBIM, MeETanpeIMEeTHbIM,
IpPEIMETHBIM); OCHOBHBIMU TMOJXOJAAMU K PAa3BUTHIO M (OPMHUPOBAHUIO YHUBEPCATBbHBIX
yueOnbix nevictBuii (YVY/) mis ocHoBHOTO oOmiero ooOpasoBanus. B Hell yduThIBaroTcs
BO3PACTHBIE M TICHXOJIOTUYECKHE OCOOCHHOCTH INKOJBHUKOB, OOYYaIOIIMXCS Ha CTYNEHU
OCHOBHOT0 00111er0 00pa30BaHusl, MEKIIPEIMETHBIE CBA3H.

B mporpamme coxpaHeH aBTOPCKMH MOJIXOJ B YacTU CTPYKTYPUPOBaHUS y4yeOHOro Marepuana,
oTpesieNieHUs] MOCIE0BATEIbHOCTH €ro M3y4deHHs, MmyTed (OpMHUpPOBAHMSI CHCTEMbI 3HAHUM,
YMEHUH U cHOcOOOB AEATENbHOCTH, PA3BUTHUSA, BOCIMTAHHMS U COLUAIN3ALUU OOYYarOIIUXCS.
Jns peanuzanuu JaHHOM mporpammbl ucnoib3yercss YMK «['eomerpus. 7-9 kimace» (aBTOp
[Toropenos A.B.)

2. Onucanue MecTa yueOHOro nmpeaMera, Kypca B yueOHOM IJIaHe.

Cornacuo denepanbHOMY 0a3uCHOMY y4eOHOMY IUIaHy JUTs 00pa3oBaTEIbHBIX
yupexaenuii Poccuiickoit @enepanyu padodas nporpamMma B 7 paccuntana Ha 68 yacoB (2 4 B
Henmenmo), B 8 Kiacce — Ha 68 yacoB (2 1 B Hezenmo), B 9 kiacce — Ha 68 yacoB (2 4 B HEZEITIO)

3. Ilesiu 00y4eHus1 MpeAMeTy reoMeTpust
[Iporpamma HampaBieHa Ha JOCTHKEHHUE CIIETYIONIHNX [ENeH:
e (QopMHpOBaHUE LIETOCTHOTO MPEICTABIECHUS O COBPEMEHHOM MHpE;
® pa3BUTHE MHTEIJICKTYAIbHbIX W TBOPYECKUX CIIOCOOHOCTEH yuallMXcs, a TaKxke
UH/IMBUAYAIBHOCTHU JINYHOCTH;
e (hopmMHpOBaHHE OCO3HAHHOTO BEIOOpA MHAMBUIYaTbHOM 00pa30BaTEIbHON TPAEKTOPHH.
B noctpoenun nporpamMmMel o0ydeHus anredpe BeAYIIMMU METOJOJIOIMYECKUMH OpPHEHTHUpPaMU
BBICTYTIAIOT:
® UHTErpaTUBHBIA MOJAXOJ K IOCTPOEHHIO OOY4YeHHs] B COBPEMEHHOH IIKOjle ¢
OpHEHTAlel Ha MeTalpeAMETHBIE CBA3M U OTOOPa)KEHNE POJIM IIKOJIBHBIX [IPEIMETOB B
[IEJIOCTHOW KapTHHE OKPYXKAIOILEro MUPa U UCTOPUUYECKON PETPOCIICKTUBE;
® COBpPEMEHHBIE KOHIENIMU MaTeMaTudyeckoro oOpa3oBaHMsl B 00111€00pa30BaTEIbHOMN
IIKOJIE;
® [PUHIHII JIMYHOCTHO OPUEHTHUPOBAHHOTO PA3BUBAIOIIETO O0YUCHHUSI.

4. JIMYHOCTHBbIE, METANIPEAMETHbIE U MPeIMETHbIE Pe3yJIbTATHI

0CBOCHMHA COACPKaAaHUA KypCa recoMETPUHA

N3yueHne reomMeTpuu IO MAHHOM HporpamMme CHocOOCTBYeT (DOPMUPOBAHHIO Y YYaIIUXCS

JMYHOCTHBIX, MeTanpeIMeTHbIX M NMpeIMeTHbIX pe3yJbTaTOB 00yueHHs, COOTBETCTBYIOLIUX

TpeboBaHusM dDeleparabHOr0 TOCYJApCTBEHHOTO OOpPa30BaTENBHOIO CTaHAApTa OCHOBHOIO

o0riero o6pa3oBaHusl.

JUYHOCMHbIE:

e (opMupoBaHHE OTBETCTBEHHOIO OTHOLIEHUS K YYEHHMIO, TOTOBHOCTH U CHOCOOHOCTH
o0yyaromuxcs K caMOpa3BUTHIO U caMOOOpa30BaHUIO Ha OCHOBE MOTHBALIMU K OOYUEHHIO U
MO3HaHUIO, BBIOOPY JlabHeHIero oopazoBaHus Ha 6a3e OPUEHTUPOBKU B MUpPE Mpodeccuii u
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npopeCCHOHATBHBIX — MPEAMOYTCHUH, OCO3HAHHOMY  IOCTPOCHHUIO  WHAWBHUIYAIBbHOM
00pa3oBaTeIbHON TPACKTOPHH C YIETOM YCTOHUUBBIX MO3HABATEILHBIX HHTEPECOB;
(dbopMHpOBaHUE IEIOCTHOTO MHPOBO33PCHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU M OOIIECTBEHHOMN MPAKTUKY;

(dopMHpOBaHHE KOMMYHHUKATUBHOW KOMIIETCHTHOCTH B OOIICHUM W COTPYIHHYECTBE CO
CBEPCTHHKAMHM, CTApIIUMH W MIAAMIMMH B 00pa30BaTebHOW, OOLICCTBEHHO IMOJIC3HOM,
y4eOHO-HCCIIeI0BATEIbCKOM, TBOPUECKOM U APYTUX BUAAX ACATEIHOCTH,

yMEHHE SICHO, TOYHO, I'PAMOTHO H3J1araTh CBOM MBICIIM B YCTHOW M MHUCHMEHHOH peuH,
MOHUMATh CMBICJ TIOCTABJICHHOW 3aJaud, BBICTPAWBaTh AapryMCHTAIUIO, MPUBOIUTH
IPUMEPBI U KOHTPITPUMEPHI;

KPUTUYHOCTh MBIIUICHUSI, YMCHHUE PACIIO3HABATh JIOTUYECKH HEKOPPEKTHBIC BBICKA3bIBAHUS,
OTIIUYATh THIOTE3Y OT (paKTa;

KPCaTUBHOCTh MBIIUICHUS,, HMHUIMATHBY, HAXOJYUBOCTb, AKTUBHOCTb IIPH PEIICHUH
TEOMETPUYUCCKUX 33]1aY;

YMEHHE KOHTPOJIMPOBATH MPOIIECC U PE3yNIbTaT YUeOHONH MaTeMaTHYeCKOM IEATeIbHOCTH;
CHOCOOHOCTH K 3MOIIMOHATILHOMY BOCIIPHUATHIO MATEMAaTHIECKUX 00BEKTOB, 3a/1a4, PEIICHU,
pacCyKIeHHUI;

Memanpeomemnbte:

YMEHHE CaMOCTOSITEIbHO IUIAaHUPOBATh AallbTEPHATUBHBIC IYTH JOCTHXKCHHUS LEJeH,
OCO3HaHHO BbIOMpaTh HambOojee HPGEKTUBHBIE CIOCOOBI pEHICHHS y4eOHBIX U
MO3HABATEIILHBIX 33]1aY;

YMEHHUE OCYLIECTBIATh KOHTPOJIb IO PE3ynbTaTy W MO CHoco0y IEeHCTBUS Ha YpPOBHE
IPOM3BOJLHOIO BHUMAHUS M BHOCUTh HEOOXOIMMbIE KOPPEKTHUBBI,

YMEHHUE aJeKBAaTHO OLEHHMBATh MPABWJIBHOCTh WJIM OMIMOOYHOCTH BBIMOJIHEHUS Y4eOHOMH
3aaul, €€ 0ObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOZMOXKHOCTH €€ PeILeHuUs;

OCO3HAaHHOE BIIAJICHUE JIOTMUECKUMH [JCHCTBUSAMHU ONpeeNeHus] MOHATUH, 0000uIeHus,
YCTAQHOBJICHHsI aHAJIOTUH, KJIacCU(PUKAIIMK HAa OCHOBE CaMOCTOSTENIbHOTO BEIOOpA OCHOBAHUM
U KPUTEPUEB, YCTAHOBIICHUS POJOBUIOBBIX CBSI3EH;

YMEHHE  YyCTaHaBIMBaThb MNPUYMHHO-CJIEICTBEHHbIE  CBSI3M, CTPOUTH  JIOTUYECKOE
paccykIeHre, yMO3aK/ItoueHue (MHIYKTUBHOE, AeJyKTUBHOE U 110 aHAJIOTHH) U BBIBOJIBI;

YMEHHE CO3[aBaTh, MPUMEHATh U MPEeoOpa3oBHIBATh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA,
MOJIEJIN M CXEMBI JUIsl pellieHHs] yUeOHbIX U NM03HaBaTEIbHbIX 33/1ay;

YMEHUE OpraHU30BBIBATH YUEOHOE COTPYAHHYECTBO M COBMECTHYIO JESTEIbHOCTh C
YUUTENEM U CBEPCTHUKAMMU: ONPEACIATH LeNH, pacipeaesaTh GYHKIUU U POJIM YUACTHUKOB,
obmue cmocoOsl paboThl; yMEHHE paboTaTh B TPYIIE: HAXOIWUTh OOINee peIieHHe u
paspemiate KOH(JIMKTHI Ha OCHOBE COTJIACOBAHHUS MO3MLMN M y4€Ta WHTEPECOB; CIIYIIATh
napTHépa; popMyJIMpOBaTh, APryMEHTHUPOBATh U OTCTauBaTh CBOE MHEHHUE;

dopmupoBaHHe U pa3BUTHE Y4YeOHOH M OOIIENOJIb30BATENBCKOM KOMIIETEHTHOCTH B
o0jacTu HCMONb30BaHUS MHPOPMALMOHHO-KOMMYHUKAIIMOHHBIX — TexHonoruit (MKT-
KOMIIETEHTHOCTH);

(dbopmMHpoBaHKE TEPBOHAYATIBHBIX MPEICTABICHUN 00 MISSX U O METOJaX MAaTEeMAaTUKU Kak
00 YHHBEpCAJIbHOM S3bIKE HAYKH U TEXHUKH, O CPEICTBE MOJEIMPOBAHUS SIBICHUN H
IIPOLIECCOB;

YMEHHE BHJIETh MAaTEMaTUYECKYIO 3aJauyy B KOHTEKCTE MPOOJEMHON CHUTyalluu B JIPYTHX
JTUCIUIUIMHAX, B OKPYXKAIOIIeH KU3HU;

YMEHHE HAaXOAWUTh B PA3IMUHBIX MCTOYHMKAX MHPOPMALNIO, HEOOXOAUMYIO Ul PEIICHUsS
MaTeMaTHYeCKuX MpoOJieM, U MPeCTaBIATh €€ B MOHATHON (opMe; IpUHUMATh PELICHUE B
YCIIOBHSAX HETIOIHON M M30BITOYHON, TOYHOH U BEPOSITHOCTHOM WH(POPMAIIHH;



¢ yMEHHE TNOHMMATh W UCIOJIB30BaTh MATEeMATHUYECKHUE CPEICTBA HATJSIHOCTH (PUCYHKH,
YepTekKH, CXeMbI U JIp.) I WUTIOCTPAIK, HHTEPIIPETalluy, apTyMEHTAllUY;

e  yMEHHE BBIJIBUTaTh TUIIOTE3bl MPHU PELICHUU y4eOHBIX 3a7a4 U MOHHUMATh HEOOXOIUMOCTh
WX MPOBEPKU;

e yMEHHME MNPUMEHSITh WHIAYKTUBHBIE M JIEIAYKTUBHBIE CIIOCOOBI DPACCYXIACHUH, BHUICTh
pa3MyHbIe CTPATETUH PEIICHUS 3a/1a4;

e [IOHMMaHHME CYIIHOCTA aITOPUTMUYECKUX MPEANUCAHUA U yMEHHE JIeCTBOBaTh B
COOTBETCTBUU C MPEAT0KEHHBIM aJITOPUTMOM;

®  yMEHHE CaMOCTOSITEIbHO CTAaBUTh €M, BHIOMPATh U CO3AaBaTh AJITOPUTMBI JUISl PELICHUS
yueOHBIX MAaTEeMAaTUYECKUX MPOOIIEM;

e  YMEHHE IUIAHUPOBATh U OCYIIECTBIATh ACSITEIbHOCTD, HAIIPABIECHHYIO HA PELIEHUE 3a1a4
HCCJIEIOBATENLCKOTO XapaKkTepa;

npeomemmboie:

e oBjajzeHre Oa30BBIM MOHSATUHHBIM almapaToM II0 OCHOBHBIM pa3liellaM COJCpKaHMUS,
IpEeJCTaBlICHUE 00 OCHOBHBIX H3YyYae€MbIX MOHATHSIX (YHMCIIO, TreoMeTpuueckas Qurypa,
BEKTOP, KOOpJAMHATBhl) KaK BaXKHEMIIMX MATEMaTUYECKUX MOJEIAX, IO3BOJISAIOLIUX
ONMCBIBATh U U3y4aTh PEabHbIE IPOLECCH] U SBJICHMS;

e  yMeHME paboTaTh C F€OMETPUUECKUM TEKCTOM (aHAIM3MPOBATh, U3BJIEKATh HEOOXOJUMYIO
UH(POPMALINIO), TOYHO ¥ TPAMOTHO BBIPa)KaTh CBOM MBICIH B YCTHOW M MHUCBMEHHOW PEYH C
IIPUMEHEHNEM MaTeMaTHYECKON TEPMHUHOJOTMU M CHUMBOJIMKH, HCIOJB30BaTh DPA3JIAYHBIC
S36IKM ~ MAaTeMaTUKW, NPOBOJUTH  KJIACCU(HUKAIMK,  JIOTHYECKHE  OOOCHOBaHUS,
JI0Ka3aTelIbCTBA MATEMATUYECKUX YTBEPIKIACHUN;

®  OBJIQJICHUE HABBIKAMM YCTHBIX, IMCbMEHHBIX, HHCTPYMEHTAIbHBIX BHIYUCIICHU;

®  OBJIQJICHUE NEOMETPUUYECKUM S3BIKOM, YMEHHUE UCIIOJIB30BATh €r0 JJI ONKUCAHMS MIPEAMETOB
OKpPY’KAIOIIer0 MHpA, Pa3BUTHE IMPOCTPAHCTBEHHBIX IPEACTABICHUI M HM300pa3UTENbHBIX
YMEHUH, MPUOOpETeHNE HABBIKOB T€OMETPUUYECKUX ITOCTPOEHUI;

®  YCBOCHHE CHUCTEMAaTHUECKMX 3HAHMU O IJIOCKUX (UTypaXx M UX CBOMCTBAaX, a TaKkKe Ha
HarJIIIHOM YPOBHE — O IIPOCTEHINUX IPOCTPAHCTBEHHBIX TeJlaX, YMEHHE IPUMEHATH
CHUCTEMATUYECKHUE 3HAHUS O HUX Ul PELIECHUs FE€OMETPUYECKUX U TPAKTUYECKUX 3a/1a4;

® yMEHHME H3MEpATh [UIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, HUCIOJIb30BaTh (HOpMyINbl s
HaXO0XJIeHUs IEPUMETPOB, IUIONIaiel U 00bEMOB reOMETPUUECKUX PUTYD;

e  yMEHHE IPUMEHATH WU3YYEHHBIC IOHATHSA, PE3YyNbTaThl, METOABI JI1 PELICHUSA 3a1a4y
IIPAKTUYECKOI0 XapakTepa M 3aJad M3 CMEXHBIX [HUCHUIUIMH C MCIOJb30BAHUEM IIpU
HE0OXOIMMOCTH CIIPABOYHBIX MaT€pPHAJIOB, KAIbKYIATOPa, KOMIIBIOTEPA.

5. Conep:xanue Kypca

Harnsanas reomerpusi. Harnsimaeie mnpeicTaBieHUss O MPOCTPAHCTBEHHBIX (uUrypax: KyoO,
napajuiefienunen, MNOpu3Ma, OupamMuaa, map, cdepa, KoHyc, wmHAp. HM300paxenue
npocTpaHcTBeHHBIX  (uryp.  Ilpumepst  cedenmit.  Muororpannuku.  [IpaBuiibHBIC
MHOTrOTrpaHHUKH. [Ipumepsl pa3BEPTOK MHOTOTPaHHUKOB, LIWJIMH/IPA U KOHYCA.

[Tonsitne 06béMa; enuuauIbl 00bEMA. OOBEM IPSIMOYTOJILHOTO MapasuieNienuIesa, Kyoa.

I'eomerpnueckne gurypsl. [Ipsameie u yrusl. Touka, npsmas, miockocTs. OTpe3oK, JIyd. YTOIL.
Buas! yrinos. BepTukanbHble U CMEXHBIE yIiibl. buccekrpuca yria.

[TapamtenpHple M mepecekaromuecs npsMsle. llepnenaukymsipHele mnpsimbeie. Teopembl 0
NapaJUIeJIbHOCTH U NEPHEHAUKYJIAPHOCTU MNpsAMBIX. lIepneHaukyisap U HaKkJIOHHAs K IPSIMOM.
CepeanHHBIN NEPIEHINKYIISAP K OTPE3KY.

['eomerpuueckoe mecTo Touek. CBOHCTBA OMCCEKTPUCHI yIJla U CEPEIMHHOIO MEPIEHANKYIIApa K
OTpPE3KY.
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TpeyronbHuk.  Bpicota, Menmana, OuccekTpuca, CpeAHssi JIMHUA  TPEYroJbHUKA.
PaBHOOe/IpeHHbIE U PAaBHOCTOPOHHUE TPEYTOJIbHUKHU; CBOMCTBAa M NMPU3HAKU PABHOOEIPEHHOIO
TpeyrosbHUKa. [Ipu3Hakm  paBeHCTBA  TPEYrOJbHHKOB. HepaBeHCTBO  TpeyroibHHUKA.
CoOTHOIIEHNS MEXly CTOPOHAMU U YIJIaMU TPEYTOJIbHUKA.

Cymma yrioB TtpeyroinbHuka. Bremnue yriasl TpeyroibHuka. Teopema ®aneca. IlogoOue
TpeyroapHuKoB. llpu3Haku momobust TpeyroiabHukoB. Teopema [ludaropa. Cunyc, KocuHyc,
TAHT'€HC, KOTAaHINE€HC OCTPOro yria NpsSMOYroJIbHOTO TpeyrosbHuka U yrioB ot 0 nmo 180°;
IIPUBEIEHUE K OCTpoMy yrily. Pemenue mnpsAMOYrojapHbIX TpeyrojabHUKOB. (OCHOBHOE
TPUTOHOMETPUUCCKOC TOXICCTBO. (DopMyﬂm, CBA3LIBAIOIIUC CHUHYC, KOCHHYC, TaHI'CHC,
KOTaHI€HC OJIHOTO U TOTO € yria. PellieHne TpeyroJbHUKOB: TeOpeMa KOCHHYCOB M Teopema
CHUHYCOB. 3aMeYaTebHble TOUKU TPEYrOJIbHHUKA.

YereipéxyronpHuk. [lapamnenorpamm, ero coicTBa M npu3Haku. lIpsMoyrosbHMK, KBajpar,
poMO, X CBOMCTBa U MpU3HAKU. Tpanenus, cpeaHsist JUHUS Tpareuuu.

MHOFOYFOJ'ILHI/IK. BBIHYKJIBIC MHOT'OYT'OJIbHUKH. Cy'MMa YIJIOB BBIITYKJIOI'O MHOT'OYTOJIBHUKA.
HpaBI/IJ'H)HI)IG MHOT'OYT'OJIbBHUKH.

OxpyxHoctb U Kpyr. Jyra, xopna. Cekrop, cermeHT. lleHTpanbpHbIil yroi, BOMCAaHHBIA Yroll,
BEJIMYMHA BIHMCAHHOTO yrija. B3auMmHOe pacrnojokeHue MpsIMOW M OKpPYKHOCTH, JABYX
okpyxHocTel. KacaTenbHas U cexyas K OKpy>KHOCTH, UX CBOWCTBA. BrivicaHHbIE U ONMCAaHHBIE
MHOTOYTOJIbHUKU. OKpPY>KHOCTb, BIMCAHHAS B TPEYTOJBHUK, U OKPY>KHOCTb, OIKCAHHAs OKOJIO
TpeyrojbHUKa. BrincanHsle 1 onucaHHbIE OKPY>KHOCTH IPABUIIbHOTO MHOTOYTI'OJIbHUKA.

I'eomerpuueckue npeodpazoanus. [lonsitue o paBenctse guryp. [loHsTHE O NBIKEHHUH: OCEeBast
U LEHTpaJibHasi CUMMETPUH, NapajlIeNIbHBIA MepeHoc, noBopot. [lonarue o mogobun ¢uryp u
TOMOTETHH.

[TocTpoenust ¢ moMouUIpI0 LUPKYJIS M JIUHEWKH. OCHOBHBIE 3aJaud Ha IOCTPOEHUE: JEIECHUE
OTpe3Ka IOMojaM; MOCTPOEHHUE YIJia, PABHOIO JAHHOMY; IOCTPOEHHE TPEYroJbHUKA MO TPEM
CTOpPOHAM; TIOCTPOEHHUE MEPICHIUKYISIPa K MPsIMON; TOCTPOSHUE OMCCEKTPUCHI yIiia; JAelCHUE
OTpe3Ka Ha N paBHBIX YacTEH.

Pemenne 3aad Ha BBIYHCIEHHUE, JTIOKA3aTEIHCTBO M MOCTPOCHHE C HCIIOJNH30BAHHEM CBOWCTB
W3Y4YEHHBIX (pUTyp.

HN3mepenne reomerpu4yecKux BeJaM4MH. [[nvHa orpeska. PaccrosiHue OT TOYKM 10O IIPSMOM.
PaccrosHne Mexny napauienbHbIMU IPSIMBIMU.

[IepumeTp MHOTOYroJIbHUKA.

JlHa OKpyKHOCTH, YUCIIO T; JUIMHA AYTH OKPY>KHOCTH. ['pagycHas mepa yria, COOTBETCTBUE
MEXy BEJIMYMHOM [EHTPATBHOTO yIiia U JJIMHON AYTH OKPYXHOCTH.

IonsiTue muomann miockux ¢uryp. PaBHococraBiennsie n paBHoBeauknue Gurypsl. [Tnomans
npsMoyroyibHuka. llnomaaum mapasienorpaMma, TpeyrojibHUKa U Tpaneuuu. [lnomans
MHOroyrojpHuka. Ilnomans kpyra u miomans cekropa. COOTHONIEHHE MEXTY IUIOIMAIIMU
NOJOOHBIX (UTYP.

Pemenne 3aa4 Ha BBIYUCIICHUEC U JOKA3aTCJIbCTBO C UCITIOJIB30BAHUEM U3YUCHHBIX (bOpMYJ'I.

Koopaunarel. YpasHenue npsmon. Koopaunatel cepenunsl oTpe3ka. DopMyiia pacCTOSIHUS
MEXy IBYyMSI TOUKaMH IUIOCKOCTH. Y PABHEHHE OKPYKHOCTH.

BekTopsl. [lnuna (Moayns) BekTopa. PaBencTtBo BekTOopoB. KoimmHeapHbie BEKTOPBI.
KoopanHatel BeKTOpa. YMHOXKEHHE BEKTOpa Ha YHCIO, CYMMa BEKTOPOB, Pa3jIOKEHUE BEKTOpa
10 IBYM HEKOJUJIMHEAPHBIM BeKTOpaM. CKaJsIpHOE MPOU3BEIECHUE BEKTOPOB.



TeopeTl/IKO-MHO)KeCTBeHHbIe NMOHATHA. MHO)KGCTBO, 9JICMCHT MHOXKCCTBA. 3a)1aH1/Ie MHOXKCCTB
MNEPCUUCIICHUCM JJICMCHTOB, XaPaKTCPUCTUYCCKUM cBorictBoM. IlogMHOXKECTBO. O6’be,Z[I/IHeHI/IC
" NIEPECCUCHUC MHOXKCCTB.

JaemMeHTsI Joruku. Onpezaenenue. AKCHOMBI U TeopeMbl. Jloka3aTenbcTBo. [Joka3aTenbcTBO OT
npotuBHOro. Teopema, oOpartHas nanHou. [Ipumep u KoHTpIIpUMED.

ITonsTue o PaBHOCHUJIIBHOCTH, CIICAOBAHUH, YHOTpe6J'IeHI/Ie JJOTHYCCKHUX CBA30OK €CJIH ..., TO ..., B
TOM U TOJIBKO B TOM CJIy4ac, JIOTHYCCKUC CBA3KU U, UIIH.

I'eomeTpusi B nctroprnyeckoM pazsutun. OT 3emiiemepust kK reomerpuu. Iludarop u ero mkosna.
®anec. Apxumen. [loctpoenune nmpaBUIbHBIX MHOTOYTOJIbHUKOB. Tpucekuusa yria. KBagpartypa
Kpyra. YaBoenue kyo6a. Victopus uncna m. 3onotoe ceuenue. «Havana» EBknuna. JI. Ditnep. H.
W. JIo6aueBckuii. IcTopus msaTOr0O mocTysara.

N300peTrenne MeToa KOOPAMHAT, [TO3BOJISIOLIETO NEPEBOIUTh FT€OMETPUUYECKHE O0BEKTHI Ha
a3blk anreOpol. P. Jlekapt u II. ®epma. [Ipumepbl paznuyHbIX CHCTEM KOOPAMHAT Ha
IIJIOCKOCTH.

Pacnpenenenue yacoB B paboyeil nporpamme

Ne n/nn \ Hassanue riiaBel \ KonngecTso yacos
7 Kj1ace
1 OcHoOBHbIE CBOMCTBA IPOCTENIINX T€OMETPUIECKUX 16 yacos
uryp
2 CMeKHbIE U BEPTUKAJIBHBIE YTJIbI 8 yacoB
3 [Tpu3HaKku paBeHCTBA TPEYTOIbLHUKOB 14 yacoB
4 CymMa yriioB TpeyroJibHUKa 12 yacoB
5 I'eomeTpHrueCcKue MOCTPOCHUS 13 yacoB
6 HrtoroBoe moBTOpeHME 5 yacoB
8 kiacc
1 UYeThIpexXyrojJbHUKH 19 yacoB
2 Teopema [Tugaropa 14 gacoB
3 JlekapTOBBI KOOPJIMHATHI HA TJIOCKOCTH 11 gacoB
4 JBuxxenue 9 gacoB
5 Bexkropsl 9 yacoB
6 Hrtorosoe nosropeHue 6 yacoB
9 kJ1acc
1 [Tonobue duryp 14 yacoB
2 Pernienue TpeyroibHUKOB 9 yacos
3 MHOTOYTOIBbHUKH 15 gacoB
4 [Tnomamm duryp 17 qacoB
5 OneMeHTHl crepeomeTpun. iToroBoe nosropenue 13 yacoB
Kypca IIIaHUMETPHH

6. HnaanyeMble pesynLTaTm n3yqunﬂ Kypca r¢cOMECTpPpHUH B 7—9 KJ1accax
Harasinnasi reomerpus
OO0yyaromuiicss Hay4nuTCs:
® pacrmo3HaBaTh Ha YEPTEKax, PUCYHKAX, MOJENSAX M B OKPYXKAIOIIEM MHUpPE TUIOCKHE H
IIPOCTPAHCTBEHHBIE FEOMETPUUECKHE (DUTYPBI;
® pacrmo3HaBaTh pa3BEPTKH KybOa, MPAMOYTOJIBHOTO TMapajuiejienumnea, IpaBUIbLHOM
UpaMubl, MUINHAPA U KOHYCa;




OTpeNeNATh 10 JIMHEHHBIM pa3MepaM pa3BEPTKU (UTYpPBI JIMHEHHbBIE pa3Mepbl camoit

burypsl 1 Ha000pOT;

BBIYHCIATE 00BEM MMPAMOYTOJIBHOI'O ITapaJuICIICIIUIICAA.

O6yanOMHﬁ0H IOJIYYUT BO3MOXKHOCTD:

BBIUUCIATE OOBLEMBI MPOCTPAHCTBCHHBIX T'COMCTPUUCCKUX (i)I/Ipr, COCTaBJICHHbBIX H3

MPSIMOYTOJIBHBIX MapalijieNIeue/10B;

yrayOuTh M Pa3BUTh MPEICTABICHHS O POCTPAHCTBEHHBIX T€OMETPUIECKUX (hUTYypax;

NPUMEHSATH MOHIATHE Pa3BEPTKU /ISl BHIMOTHEHUS MTPAKTHIECKUX PACUETOB.
I'eomeTpuueckue purypnbi

OOyuaromuiics Hay4uTCs:

MIOJIb30BATHCS SI3BIKOM T'€OMETPUH IS ONMHUCAHUS TPEJAMETOB OKPYXKAIOMIEr0 MHpa U HX
B3aMMHOT'O PACIIOIOKECHHUS,
pacrio3HaBaTh M M300pa)kaTh Ha 4epTekax M PUCYHKaxX reoMeTpuueckue (GpUrypsl U MX
KOH(UTypaluu;

HAXOJUTh 3HAUYEHUS JJIUH JIMHEHHBIX 3JIEMEHTOB (PUTyp M UX OTHOILEHUS, TPATyCHYIO Mepy
yrioB oT 0 7o 180°, mpuMeHsisi onpe/ieIeHus, CBOMCTBA M MIPU3HAKU (DUTYDP U UX DJIIEMEHTOB,
oTHoOmEeHHs (HuUryp (paBeHCTBO, MOA00KE, CHMMETPUH, TOBOPOT, MAapaJUICIbHBIA EPEHOC);

OTIEpPHPOBATh C HAYAIBHBIMH TOHITHAMU TPUTOHOMETPHUU W BHINOJNHATH DIIEMEHTApHBIC
orepanyu HaJ QYHKIUSIMH YTIIOB;

pelaTh 3a7a41 Ha 10Ka3aTelbCTBO, OMUPAsACh HA N3Y4YEeHHbIE CBOMCTBA GUTYP U OTHOIICHHIA
MEXy HUIMH U TIPUMEHSS U3yUYE€HHBIE METO/IbI JOKA3aTEIbCTB;

pelaTh HeCIOXKHBIE 3a7a4i Ha MOCTPOEHHE, IPUMEHSISI OCHOBHBIE aITOPUTMBI IOCTPOCHHUS C
MOMOIUIBIO ITUPKYJIS ¥ TUHEHKH;

peuaTh NpocTetIe INIaHUMETPHUECKUE 3a/1a41 B IPOCTPAHCTBE.

OO0y4armuiAcs MOTYYUT BO3MOKHOCTB:

OBJIaJICTh METOJAMM pEIICHUS 3a7ad Ha BBIYMCICHUS M JIOKA3aTeJIbCTBA: METOJOM OT
MPOTUBHOTO, METOJOM  TOMOOWs, METOIOM Tmepedopa BapHaHTOB M METOAOM
FCOMETPHUYECKHUX MECT TOUEK;
NPUOOPECTH OMBIT MPUMEHEHUS aNIreOpanvdeckoro W TPUTOHOMETPHUYECKOro ammapara u
UEN NBUXKCHUS IIPYU PELICHUU T€OMETPUYECKUX 3a/1a4;
OBJIAJICTh TPATUITMOHHON CXEMOU pEIIeHHUs 3a/1ad Ha MOCTPOCHHE C TIOMOIIBIO ITUPKYIS U
JIMHEWKHU: aHaJIN3, IOCTPOCHUE, JOKA3aTEIbCTBO U UCCIICIOBAHHIE;
HAYYUTHCS PEIIaTh 3aJa4d Ha TOCTPOSCHUE METOJOM TE€OMETPUYECKOTO MECTa TOYEeK U
METOHOM IT0I00HS;
IpUOOPECTH OMNbBIT HCCIEIOBAaHUS CBOMCTB IUIAHUMETPUUYECKUX (UTYp C IOMOUIBIO
KOMIIBIOTEPHBIX IPOTPAMM;
MPUOOPECTH OMBIT BHITIOJHEHHS MPOCKTOB MO TeMaM: «['eoMerpuueckue mpeodpazoBaHuUs
Ha TUIOCKOCTH», «[TocTpoeHrne OTPE3KOB IO (GopMYyJIey.

H3MepeHue reoMeTpUYECKUX BeJTUIHH

OO0yyaromuiicst HayYnuTCS:

HCIIOJIb30BaTh CBOMCTBA MU3MEPEHUS AJIMH, IUIOIAJEH U YIJIOB MPU PELIECHUM 33134 Ha
HaXO0XJIEHUE JJIMHBl OTPE3Ka, AJIUHBI OKPYXHOCTHU, JJIMHBI TyTM OKPYKHOCTH, IpajlyCHON
MEpBI yIIIa;

BBIUUCIIATh JUIMHBI JIMHEHHBIX 3JIEMEHTOB (DUTYp M UX YIJIbl, UCHOJb3Ys (POPMYJIbI ITMHBI
OKPY>KHOCTH H JUITMHBI IYTH OKPY>KHOCTH, (POPMYITBI TUTOIIAACH GUTyp;

BBIYHCIIATH IJIOMIAHA TPEYTOJIBHUKOB, MIPSAMOYTOJbHUKOB, ITApaJICIOPaMMOB, TPAIlEUH,
KpPYT'OB U CEKTOPOB;

BBIYUCIIATH JUIMHY OKPYKHOCTH, JUIMHY AYTH OKPYKHOCTH;



e pemaTh 3a7a4d Ha JIOKA3aTENIbCTBO C HCIIOJIb30BaHHUEM (DOPMYI JIUHBI OKPYKHOCTH H
JUTMHBI TyTH OKPY>KHOCTH, GOpMYIT TUIoIIaae Guryp;

e pemaTh MPAKTUYECKUE 3a7auH, CBSI3aHHBIE C HAXOXKACHHEM T'€OMETPUYECKUX BEIUYHH
(Mcnomb3yst MpU HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUUECKUE CPENICTBA).

OO0yyaromuiics MOJIy4uT BO3MOKHOCTb:

® BBHIUMCIATH IJIOM@AAM (UTYp, COCTABICHHBIX U3 ABYX WK Oojee MpsSMOYTOJIbHHUKOB,
napajieiorpaMMOB, TPEYTOJILHUKOB, KpyTa U CEKTOPa;

® BBIYHCIATH IUIOMAJAH MHOTOYTOJBHHUKOB, HCIIONB3YSl OTHOIICHUS PABHOBEIMKOCTH U
PaBHOCOCTABJICHHOCTH;

e TpUOOPECTH OMBIT MPUMEHEHHs anreOpandyeckoro M TPUTOHOMETPUYECKOTO ammapaTa |
U/Iel IBIKCHUS TIPU PEUICHUH 3a/1a4 Ha BBIYMCIICHHUE TUIONIAIe MHOTOYTOJIbHUKOB.

Koopannatsl

OO0yyaromuiicst Hay4UTCs:

® BBHUNCIATH JUIMHY OTpe3Ka O KOOpAWHATAM €ro KOHIIOB; BBIYMCISATH KOOPAWHATHI
CepeMHBI OTPE3KA;

®  HCIOJB30BaTh KOOPAWHATHBIN METO ISl U3YYEHUSI CBOMCTB MPSMBIX U OKPYKHOCTEH.

OO0yyaromuiics MOJy4uT BO3MOKHOCTb:

e OBJIA/IETh KOOPIMHATHBIM METO/IOM PELICHUs 3a7a4 Ha BEIYMCIICHHE U JOKA3aTEIbCTBO;

® [PHOOPECTH OMBIT HCHOJb30BaHUS KOMIBIOTEPHBIX IPOrpamMM Ui aHaju3a YacTHBIX
CJIy4aeB B3aUMHOTI'O PACIOJI0KEHUS OKPYKHOCTEH U TPSAMBIX;

® TMPHOOPECTH OMBIT BHIIOJHEHHS MMPOEKTOB Ha TeMy «lIpuMeHeHne KOOpIMHATHOTO METO/1a
IPY PELICHUH 3a/1a4 Ha BBIYMCICHHUE U IOKA3aTEIbCTBOY.

BexkTopnl

OOyuarouiics Hay4uTCs:

® OIEpUpOBaTh C BEKTOPAaMH: HAXOAUTh CYMMY M pa3HOCTh JIByX BEKTOPOB, 3aJaHHBIX
TeOMETPUYECKH, HAXOAUTh BEKTOP, PABHBIN MPOU3BEICHHIO 3aJAHHOTO BEKTOPA Ha YHUCIIO;

® HAXOIUTH IS BEKTOPOB, 33JaHHBIX KOOPIWHATAMU: JIIMHY BEKTOpPA, KOOPIUHATH CYMMBI U
Pa3HOCTH JBYX U 00Jiee BEKTOPOB, KOOPIUHATHI IPOU3BECHHS BEKTOPA Ha YUCIIO, TPUMEHSS
pY HEOOXOTUMOCTH COYETATEIbHBIN, IEPEMECTUTEILHBINA M PaCTIPEIeTUTENbHBIA 3aKOHBI;

® BBIUMCIATH CKAIAPHOE IPOM3BEICHUE BEKTOPOB, HAXOJUTh YroJ MEXKAY BEKTOPaMH,
YCTaHABJIMBATh MEPICHIUKYISIPHOCTD TPSIMBIX.

OOyyaronuiics MOyYUT BO3MOKHOCTD:

o OBJIa/IETh BEKTOPHBIM METOJIOM JJISl PEIICHHUS 33/1a4 Ha BBIYUCIICHHE U I0Ka3aTeNbCTBO;

o PUOOPECTH OMBIT BHIIOJHEHHUS TPOSKTOB Ha TeMy «[IprMeHeHne BEKTOPHOTO METO/1a TIPH
pEIIeHNH 3329 Ha BHIYHCIICHUE U JOKA3aTEIbCTBOY.

B pe3yabrare usyuyeHusi reOMETPUM YUYCHHUK TOJIKEH:
B 7 Kj1acce

[J MOHMMAaTh CYHIECTBO MOHATHS MATEMaTHYECKOTO J0KA3aTeIbCTBA; HEKOTOPBIE IMPUMEPHI
JIOKa3aTeNbCTB;

(] moHMMaTh KakuM oOpa3oM IeoMeTpHs BO3HHUKIA M3 MPAKTUYECKUX 3a7ad 3eMIIEMEpHs;
IIPUMEPHI TEOMETPUUECKUX OOBEKTOB U YTBEPXKICHUHN O HUX, BaXKHBIX JJIS IPAKTHKH.

[J monb30BaThCs SI3IKOM T€OMETPHH ISl OTIMCAHUS IPEIMETOB OKPYXKAIOIIEro Mupa

[l pacno3HaBaTh HW3y4YEHHbIE TeOMETpHUYEcKHe (UTyphbl, pa3auyaTb WX B3aMMHOE
PacronoXeHne

[ m300paxarh HM3y4eHHbIC T€OMETPHUUECKHUE (PUTYpBHI, BBIMOIHATh YEPTEKU IO YCIOBHIO
3a1a4

[J BBIYUCIIATH 3HAYECHUE N€OMETPUUECKUX BEJIMYHH: UIUH U YIIIOB.

[ pemaTb TeoOMETpUYECKHE 3aJayd, ONHUpasch Ha MH3y4YEHHbIE CBOWCTBA QUIYp U
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OTHOUIEHUH MEXAY HUMH, IPUMEHSS JONOJHUTEIbHBIE IIOCTPOEHUS

IIPOBOJUTL JIOKA3aTENIbHBIE PACCYKIEHHUs IPU PELICHUU 3a1ad, UCIOIb3ys H3BECTHBIC
TEOpEMbI, 0OHaPYKUBasi BO3SMOKHOCTH JJIs1 UX UCIIOJIb30BaHUS

[IPOBOJAUTL HECJIOXKHBIE JOKA3aTC/IbCTBA, IIOJNy4aTb IPOCTEHINME CICACTBUSA U3
W3BECTHBIX WM paHee TMOJYYEHHBIX YTBEP)KICHHH, OLICHUBAThb JIOTHYECKYIO
[IPAaBUJILHOCTb  PACCYXKICHMM, HCIOIb30BaTb IPUMEpBl Ul  WIIIOCTpaluud U
KOHTPIIPUMEPHI JIJIs1 OIIPOBEPIKEHUS YTBEPIKIACHUM;

Hcnoab3oBaTh NPpUOOpPEeTéHHBbIE 3HAHUS U YMEHHS B IPAKTHYECKOI 1eATeJIbHOCTH U
MOBCEIHEBHOM KU3HM 1JIA:

[ ommcaHUs peaNbHBIX CUTYAIlUi Ha SI3bIKE TEOMETPUH;

(] pemieHust TPOCTEHIIMX  TMPAKTHYECKUX  3a]ad, CBA3aHHBIX C  HAXOXJICHUEM
TE€OMETPUYECKUX BENUYMH (HMCIONB3YIH0 TIpU HEOOXOAMMOCTH CIPABOYHUKU H
TEXHUYECKHE CPECTBA);

[] MOCTpOEHHII TEOMETPUYECKUMHU HWHCTPYMEHTaMH (JUHEIKa, YTONbHHUK, ITUPKYIb,
TPaHCIOPTHUD).

B 8 Ki1acce

[l moHMMaTh, YTO TeoMeTphuYecKkue (OpMBI SIBISIOTCS WACATH3MPOBAHHBIMH 00pa3zaMu
peanbHBIX OOBEKTOB; HAYYUTHCS HCIIOJIB30BATh T€OMETPUUYECCKUN S3BIK AJI OMHCAHUS
MPEAMETOB OKPYKAIOIIETO MHpA; IOJNYYUTh IPEACTABICHHE O HEKOTOPBIX OOJIACTIX
MIPUMEHEHUS T€OMETPUHU B OBITY, HAyKe, TEXHHUKE, UCKYCCTBE;

[] pacmo3HaBaTh Ha 4YepTeXaxX U MOJAENSAX TeoMeTpuuecKuedurypsl (OTPE3KH; YIIIbI;
TPEYrOJLHUKA M WX YaCTHbIE BHUJBI; YETHIPEXYTONLHUKH ¥ WX YaCTHBIC BUJIBL;
MHOTOYTOJIbHUKH; OKPY)KHOCTh; Kpyr); H300pakaTh yKa3aHHbIE TI'€OMETPUUYECKUE
(UTYpBI; BBITIOTHITH YEPTEXKH 110 YCIOBHIO 33/1a4H;

[ BiazeTh NPaKTUYECKUMU HAaBbIKAMU HCIIOIb30BAHUS T€OMETPUUYECKUX NHCTPYMEHTOB /IS
n300paxenus GUryp, a Taxke A1 HAXOKICHHS UTHH OTPE3KOB U BEJIMYUH YIJIOB;

[} pemaTh 3aJa4d Ha BBIYHUCICHHE T€OMETPUUECKHX BEIMYMH, (IJIMH, YIJIOB, IUIOIIAJCH),
MIPUMEHSISI U3YYCHHBIE CBOMCTBa (uryp u (GopMmynsl U MpOBOAS apryMEHTAIMIO B XOJE
pelIeHus 3a1a4;

] pemiath 3a/1a4d HA JTOKA3aTEIbCTBO;

[ BiazeTh aNroOpuTMaMHM PEIIeHUs OCHOBHBIX 3a/1a4 Ha TIOCTPOCHHE.

Hcnoab3oBaTs NPpUOOpPeTEéHHDbIE 3HAHUS M YMEHHS B IPAKTHYECKOI 1eATeJIbHOCTH U
MOBCEIHEBHOM KU3HM 1JIA:

]
]

(]

OIMHMCAHUs PEAIbHBIX CUTYaINi Ha S3bIKE TEOMETPHUH;

pelieHusT  MPOCTEHIIMX  MPAaKTUYeCKMX  3aJa4, CBSI3aHHBIX C  HAXOXKICHHEM
TE€OMETPUYECKAX BEINUYMH (HMCIONB3YI0 TIPU HEOOXOAMMOCTH CIPABOYHHKU U
TEXHUYECKHE CPEICTBA);

MOCTPOCHUN TEOMETPUYCCKUMU HHCTPYMEHTaMH (JIMHEHKAa, YroJdbHUK, IUPKYIb,
TPAHCIIOPTHUD).

B 9 Kj1acce

]
[]
]

IIOJIb30BAThCSI TEOMETPUUECKHUM SI3BIKOM JUISl ONTMCAHUS IPEAMETOB OKPYKAIOIIEro MUPA;
pacro3HaBaTh T€OMETPUUECKHE (PUTYPBI, Pa3INYaTh UX B3AUMHOE PACTIOIIOKEHHE;
n300pakaTb TreoMeTpuuYecKue (Urypsl; BBINOIHATH YEPTEKU [0 YCIOBHIO 3a/1auu;
OCYILECTBIIATh peoOpa3oBaHus Guryp;

pacro3HaBaTh Ha 4YepTeXax, MOJENAX W B OKpYKalomel OOCTaHOBKE OCHOBHBIC
IIPOCTPAHCTBEHHBIE Tella, N300pakaTh UX;

B [IPOCTENIINX CIIY4asiX CTPOUTh CEUEHUS U Pa3BEPTKU MPOCTPAHCTBEHHBIX TEII;
IIPOBOJIUTH ONEPALU HAJ| BEKTOPAaMH, BBIYMCIATH JUIMHY U KOOPAWHATBI BEKTOPA, YIOJ
MEX/1y BEKTOpamu;



[] BBIYUCIATH 3HAUEHUS N€OMETPUUYECKHUX BEJIWYMH ([UIMH, YIVIOB, IUIOIIAJEH, 0ObeMOB); B
ToM uyucae: g yaoB or 0° mo 180° ompenensts 3Hau€HUS TPUTOHOMETPHUYECKHUX
(GYHKIMM 10 3aJaHHBIM 3HAUEHUSM YIJIOB; HAaXOJIWUTh 3HAYEHUS TPUTOHOMETPHUUECKHX
GyHKUMI 1O 3HAUEHHIO OJHOW M3 HHUX, HAXOOUTh CTOPOHBI, YIIbl M IUIOIIAIH
TPEYrOJIbHUKOB, JUIMHBl  JIOMAHbIX, JYI' OKPY)KHOCTH, IUIOIIAJeHd  OCHOBHBIX
reoMeTpuyecKux Guryp u GuUryp, COCTaBJICHHbIX U3 HUX;

[] pemaTb TeOMETpUYECKHE 3aJayd, ONHUpasChb Ha M3y4YEHHbIE CBOWCTBA QUIYp U
OTHOUICHUH MEX1y HUMH, IPUMEHSS JIONOIHUTEIbHbIE TOCTPOCHNUS, aaredpandyeckuil u
TPUTOHOMETPUUYECKUM anmnapar, cCoOoOpakeHUs: CAMMETPUH;

[J mpOBOIUTH JTOKA3aTEJIbHBIE PACCYKIEHUS INPU PEIICHUU 3a/1ad, HCIOJb3Yys U3BECTHBIC
TEOpEMbI, 00HaPYKUBasi BO3SMOXKHOCTH JJIsl UX UCIIOJIb30BaHUS;

[ pemarb NpOCTEUIINE INIAHUMETPUYECKHE 3a]Ja4U B IIPOCTPAHCTBE.

Hcnoab30BaTh NPpHUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHYECKOM eI TeJJbHOCTH U
NMOBCEIHEBHOM KU3HU J1JIS:
[J onmcaHWe peajbHBIX CUTYallMi HA SI3bIKE T€OMETPHH;

[l pacueToB, BKIIOYAIOIIUX IPOCTEHIIINE TPUTOHOMETPUIECKUX (POPMYIIBL;

[] peleHUsl TEOMETPUUECKUX 3a/1a4 C UCIOIb30BAHUEM TPUTOHOMETPUU;

[J pemieHusl NPaKTUYECKUX 3a7ad, CBSA3aHHBIX C HAXOKIECHUEM I€OMETPUYECKUX BEIUYHH
(ucnonb3ys Npu HEOOXOAUMOCTHU CIPABOYHUKH U TEXHUYECKUE CPEACTBA);

[l mocTpoeHHil TeoMEeTpUYEeCKUMU HWHCTPYMEHTaMu (JIMHEHKa, YroJbHUK, LUPKYIb,

TPaHCHIOPTHUD).

XapakTepucTHKA KOHTPOJIbHO-U3MEPUTEIbHBIX MATePHAJIOB
B crpyktypy paboueil mporpaMMmbl BKJIIOYEHA CHCTEMa y4€Tra U KOHTPOJIA IUIAHUPYEMBIX
(MeTanpeMETHBIX U MPEAMETHBIX) pe3yibTaToB. OCHOBHOW (OPMON TEMaTHUECKOTO KOHTPOJISA
ABJISICTCSl KOHTpoibHass pabora. [lo paszmenam kypca 7 kiacca — 6 KOHTPOJBHBIX padot, 8
KJIacea - 5 KOHTPOJIbHBIX padoT, Kypca 9 Kiaacca — 6 KOHTPOJIBHBIX paboT.
Bce paboTthl cocTaBieHsl Ha OCHOBAaHUU cojepxaHus mpeameta ['eomerpus 7-9 kiacc. PaGoTsl
NPOBEPSIOT PE3YNIbTAThl 00YUEHHUSI 00yHarOMUXCs O KaX /101 Teme.

TemaTHueckoe INIAaHUPOBAHUE

¢ onpeaeJieHHeM OCHOBHBIX BU/IOB Y4eOHOM J1eATeJIbHOCTH

7 Riaacc
Koa- XapakTepucTHKA OCHOBHBIX BUI0B
Copepxanue yuyeOHOro
BO AeATeIbHOCTH 00y4Yaro1erocst
Marepuajia . N
4acoB (Ha ypoBHe y4eOHBIX 1elCTBHIi)
1 2 3 4
OcHOBHBIE CBOHCTBA NMPOCTeHIIUX reoMmeTpruuecKux puryp (16 yacon)
1 | 'eomeTrpuueckue GUrypsl. 2 OOBSACHATD, YTO TAKOE:
Touka u npsamas. OTpe3ok. . OTpE30K, JIyd, Yyroj, pa3BEPHYTBIM yroi,
N3mepenne oTpe3KoB. OuccekTpuca yria;
2 | [MomyrutockocTw. 5 . TPEYroJIbHUK, MeJHUaHa, OUCCEeKTpuca U
[Honynpsimas. Yrou. BBICOTA TPEYTOJIbHUKA;
buccekrpuca yria. . PAcCTOSIHUE MEXIY TOUKaMU;
. ABHBIC OTPE3KH, YIJIbl, TPEYTOJIbHUKU;
3 | OTKiIagbpIBaHKE OTPE3KOB U 2 p P » YIIPL TPEyT ’
. napajuieiabHbI€ MPsSMBbIE.
YTJIOB.
Ilonnmats, 9TO Takoe:
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TpeyronsHuk. Bricora, . TeopeMa U €€ 10Ka3aTelIbCTBO;
OHMCCeKTpHCa M MeJMaHa o YCJIOBHE U 3aKIIOYCHHE TCOPEMBI,
TpEYTOJIbHUKA. . AKCHOMBI.
CymiecTBoBaHHE ®opMyIUpPOBATH OCHOBHBIE CBOMCTBA:
TPEYTroJIbHHKA, PABHOTO . NPUHAUICKHOCTA TOYEK M MPAMBIX Ha
[aHHOMY. IUIOCKOCTH;
5 | Hapannenbuble npsMbre. 2 e pAcCHOJIO)KEHHUS TOYEK Ha MPSIMON;
Teopembl u ° W3MEPEHUS YTIIOB;
JI0Ka3aTeNIbCTBA. AKCHOMBI. o OTKITATBIBAHHS OTPE3KOB H YITIOB;
Kontponbras padora Ne 1 1 o TPEYroJbHUKA (cymecTBOBaHUE
TPEYrojbHUKA, PAaBHOTO JaHHOMY);
o napajuIeIbHbIX MPSIMBIX (axcmoma
HapajelbHbIX MPSIMBIX).
N300paxkaTh, 0003HaUYaTh M pacloO3HaBaTh Ha
yepTekax M3ydeHHble NeOMEeTpUYecKue (QUrypsl;
WJUIFOCTPUPOBATH UX CBOMCTBA.
CMesxkHbIe M BepTHKAJIBbHBIE YIJbI (8 4acoB)
6 | CMexHbIe yIIibl 2 OOBSICHATD, UTO TAKOE:
o CME)XHbIE M BEpTUKAJIbHBIE YTJIbI;
o IPSIMBIE, OCTPHIE U TYIIbIE YIJIBI;
7 | BepTuKanbHBIE yTIIBI 2 o NEPIEHIUKYIIIPHBIE psIMbIE u
NEPIEHIUKYIIAP.
8 | IlepneHuKynspHbIE 3 N300paxkaTb M paclo3HaBaTh Ha uepTEX)ax
npsimble. JlokazaTreiabcTBO yKa3aHHbIE (DUTYPBI.
OT IIPOTUBHOT'O dopMynupoBaTh U 10KA3bIBATh TEOPEMBI O:
KonTponbhas padota Ne 2 1 * CYMME CMEHHBIX YIITIOB,
o PaBEHCTBE BEPTUKAJIBHBIX YTJIOB;
. €UHCTBEHHOCTH IIPSIMOH,
MEePICHIUKYIISIPHOM JIAaHHOM, TPOXOIAIIECH
4yepes3 JaHHYIO €€ TOUKY.
@opMynupoBaTh  CIEACTBHSA M3  TEOpPEM O
CMEXHBIX U BEPTUKAJIbHBIX yIjax.
OOBACHATh, B 4€M COCTOUT JOKA3aTeIbCTBO OT
IIPOTUBHOTO.
Pemare 3amaum, cBA3aHHBIE C PAaCCMOTPEHHBIMU
burypamu 1 uX CBOMCTBaMH.
IIpu3Haku paBeHCTBa TPEYroJbHUKOB (14 yacoB)
9 | IlepBbIii mpU3HAK 2 OOBACHATD, UTO TAKOE:
pPaBEHCTBA TPEYTIOJbHUKOB. . paBHOOEIPEHHBII ¥ PaBHOCTOPOHHHM
Hcnonb3oBanne akcuom TPEYrOJbHUKY;
Ipu O0Ka3aTCJIbCTBEC ° ()6paTHa_;[ TCOpEMa.
TCOPEM. DopMyIHpPOBaTh U JOKA3bIBATH:

10 | Bropoii npusHak paBeHCTBa 4 ° MPU3HAKYU PABEHCTBA TPEYTOJILHUKOB;
TPEYTrOJIbHUKOB. o CBOMCTBO YIJI0B paBHOOEIPEHHOT O
PaBHOOe1peHHBIH TPEYroIbHUKA;

TPCYTOJILHUK, . NPU3HAK PABHOOEIPEHHOTO TPEYTrOJIbHHKA;
Konrposbhas pabora Ne 3 1 e  CBOWCTBO  MeAWaHbl  PAaBHOOEIPEHHOIO

11 | O6parnas Teopema. 3 TpEeyTOIBHAKA.

CaoticTBO Me/IaHbI Pemiath 3agaum, CBs3aHHBIE C IMPH3HAKAMHU

pPaBHOOEAPEHHOTO
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TpPEYroJbHUKA. paBEHCTBa TPEYTOJIbLHUKOB u CBOICTBaMHU

12 | Tpetwnii nmpu3HaK paBEeHCTBA 3 paBHOOEAPEHHOTO TPEYTrOJIbHUKA.
TPEYTOJIbHUKOB.

KonrponsHas padora Ne 4 1
CymmMa yrios TpeyroabHuka (12 yacos)
13 | [NapamnenbHOCT NPSMBIX. 2 OOBSICHATD, UTO TAKOE:
VY11, 00pa3oBaHHbIE IPU o CeKy1ias;
MEPECCUCHUUN ABYX MPAMbBIX ° OJHOCTOPOHHHME, HaKpecT JICKalue Hu
CeKYIICH. COOTBETCTBEHHBIE YIIBL;

14 | Ilpu3Hak napaiienbHOCTH 3 . BHEILIHUE u BHYTPEHHHE YTIIBI
MPsAMBIX. CBOICTBO YTJIOB, TPEYrOJILHUKA;
00pa30BaHHBIX IPH . IPSIMOYTOJIBHBIA ~ TPEYIOJBHUK W €0
HEpeCcCUCHNH ABYX AJIEMEHTHI (THUIOTEHY3a U KaTeThl);
Tapayie/IbHBIX MPAMBIX ®  pacCTOSHHME OT TOYKH JIO TPAMOH M
CCKYIICH. MEXy MapallebHBIMU IPSIMBIMH.

15 | Cymma yriios 3 DopMyIMpOBATh U JOKA3bIBATH:

Tpeyroibhuka. Buemnne e  TeopeMy O IBYX MNPAMBIX, MapaleIbHBIX
YTJIBI TPEYTOJIbHUKA. TpeTheit;

16 | IpsiMOyrombHEIH 3 . IIpU3HAK NapajieIbHOCTH MPSAMBIX;
TPEYTOIbHHUK. (bopMyNIUpOBATh CIEICTBUS U3 HETO;
CymecTpoBanue u . CBOMCTBO  yIJIOB, 0Opa3’OBaHHLIX  MpH
CIMHCTBCHHOCTD 5 IIEPECEUCHU  MapajuIeTbHBIX TPSIMBIX
HCPICHANKYIIAPA K TIPAMOH. cekymiel;  (OpMyIUpOBaTh  CIEACTBUE W3
Konrponsnas pabora Ne 5 1 HEro;

o TEOPEMBI O CYMME YIJIOB TPEYToJIbHUKa U O
BHEIIHEM  ero  yrie;  (opMyJIupoBaTh
CIEJICTBUE O CpPAaBHEHUM BHEUIHETO U
BHYTPEHHUX YTJIOB;

o HpU3HAK paBeHCTBa PSMOYTOJIBbHBIX
TPEYrOJIbHUKOB I10 TUIIOTEHY3€ U KaTeTy;

. CYLIECTBOBaHHE u €IMHCTBEHHOCTh
HNEPHEHIUKYIIApA K IPSIMOM.

Pemate 3aayu.

I'eomeTrpuueckue mocrpoenns (13 yacon)

17 | OxpyxHOCTb. OKPYKHOCTD, 2 OOBSICHATD, UTO TAKOE:

OIMCaHHasl OKOJIO o OKPYXHOCTh, €€ LEeHTp, paauyc, Xop[a,

TpPEeYrojbHUKa MaMeTp, KacaTelbHasl K OKPY>KHOCTH M TOYKa
KacaHMs;

o ONMCaHHas OKOJIO TPEyroJibHUKa

18 | KacarenpHas 2 OKPY>KHOCTb Y BIIMCAHHAs B HETO;
OKpyKHOCTH. OKPY>KHOCTb, o BHYTpEHHEE u BHEILIHEE KAacaHHe
BITMCAHHAs B TPEYTOJIbHUK OKPYKHOCTEI;

19 | Yro Takoe 3amaum Ha 3 * CCPEAHHBIH NCPIICHMKYIAP;
noctpoenue. TlocTpoerte . FE€OMETPUUECKOE MECTO TOYEK.
g —— @opMyIupOBaTh U JI0Ka3bIBATh TEOPEMBI f):
croporam. TTocTpocHe . LEHTPE OKPYXHOCTH, OIHCAHHOW OKOJIO
yTI1a, PABHOTO JAHHOMY. TpeYroJibHIKA,
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ITocTpoeHne OUCCEKTPUCH o LEHTPE  OKPY)XXHOCTM,  BIHMCaHHOM B

yria. Jlenenue orpeska TPEYTOJIbHUK;

nornonam. [loctpoerne ° reoOMETPUYECKOM MecTe TOYEK,

HEPICHANKYIAPHOM PaBHOYNAJIEHHBIX OT ABYX JAAHHBIX.

IPSMOH. [Tonumars:

KonTposnbnas pabora Ne 6 1 ° YTO TaKO€ 3aJaya Ha IOCTPOCHUE U €€
pelIeHue;

21 | TeomeTpuaeckoe MecTo 2 . YTO MOXHO CTPOUTH C IOMOUIBIO JIUHEHKH;
Touek. MeTon o YTO MOKHO CTPOUTH C TIOMOILBIO LIUPKYJIS;
FeOMETPHYCCKHX MECT. . CYIIHOCTb METO/1a T€OMETPUUECKUX MECT.

PemaTte npocreiue 3a1a4u Ha IIOCTPOCHUE:
o TPEYrojbHHKA, PABHOTO IaHHOMY;
o yria, paBHOTO JaHHOMY;
. OMCCEKTPHUCHI YIIIa;
o CepeIuHbl OTPE3Ka;
. MEPIIECHIUKYJISIPHON TTPSIMOM.
Pemate Gosiee ciioXKHBIE 3aJaud Ha TMOCTPOCHUE,
HCIIOJIb3Ys YKA3aHHBIE MPOCTEHUIINE 3a/1aUN.
HTorosoe moBropenue (5 yacon)
8 kaacc
Kou- XapakTepucTHKA OCHOBHBIX BU/10B
Coaep:xanue yueOHOTo
MaTepuana BO AeSITeIbHOCTH oﬁyqamluuerocsul
4acoB (Ha ypoBHe Y4eOHbIX el CTBHIi)
1 2 3 4
YertoipexyroibHuku (19 yacos)
1 | OnpenencHue OOBACHATE, YTO TAKOE:
YETBIPEXYTOJIbHUKA. ® YETBIPEXYTOJbHUK W €ro  DJIEMEHTHI
[Tapamienorpamm. CBOMCTBO 3 (BepLIMHBI, CTOPOHBI (IPOTUBOJIEKAILNE U
uaroHanen COCEJIHHE), IUATOHAIIN ),
[apaJureJiorpaMmma. e [apajuieNiorpamMM, TpPsIMOYTOJBHHUK, pPOMO,
2 | CBOHMCTBO MPOTHUBOJIEKALIIX KBaJlpar;
CTOPOH U YTJIOB 2 ® CpEIHss JIWHHS TPEYTOJbHUKA;
IapajurcjorpamMma. e Tpameuuss U €€ DIIEMEHTHI, CPEAHss JIMHUSA
3 | IlpsimoyrombHuk. Pomo6. 4 Tpanenuu, paBHOOOKAsI TPATICIIHsL.
Ksanpart. DopMyJIUPOBATH U JOKA3bIBATH TEOPEMBI:
Kontponbnas padora Ne 1 1 e [IpU3HAK NapajuieIorpamMmma;
4 Teopema Daneca. Cpess . CBOIEICTBO JMaroHaliel napajenorpamma;
i —— 3 ® CBOWCTBO IIPOTHBOJIEXKAIIUX CTOPOH U YIJIOB
napajuieaorpamma;
5 Tpaneuus. 3 e CBOICTBa JHMAroHajied MpPSMOYTrOJIbHUKA U
6 | IIpomopiroHaTbHBIE 9 pomOa;
OTPE3KH. o Qareca;
® CBONCTBAa CpPEIAHMX JIMHUN TPEYroJbHUKA U
Tpaneuuy;
® 0 NPONOPLUUOHAIBHBIX OTPE3KAX.
Kontporbias pabota Ne 2 1 [Tonumatp, 4yTO KBaJpaT €CTh OJHOBPEMEHHO U

MPSIMOYTOJIBHUK B POMO.

CrpouTh ¢ TOMONIbIO LHPKYJIS M JUHEUKH
YETBEPTHIA MPONOPLUUOHAIBHBIA OTPE3OK.
Pemartp 3a1aun Ha BBIYMCIIEHUE, JOKA3aTEIbCTBO
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Y IIOCTPOEHUE, UCIIOJIb3Yys] U3yUYEHHBIE NIPU3HAKH,
CBOMCTBA U TEOPEMBI.

Teopema Ilndaropa (14 yacon)
7 OOBACHATD, YTO TAKOE:
Kocunyc yrna. Teopema
. ® KOCHHYC, CHHYC, TaHT€HC ¥ KOTaHTEHC

[Mudaropa. Erunerckuii 4
OCTpPOTO yria IPSIMOYTOJIBHOTO

TPEYTOJIbHUK.

TPEYTOJIbHUKA;
8 TleprieHauKysp 1 ® [EpPHEHAUKYJISP, HAKIOHHAsS, €€ OCHOBaHHUE U

HaknonHas. HepaBeHCTBO 2 TIpOCKIINAL,

TpeyroJbHUKA. ® CTUNETCKUU TPEYrOJIbHUK.

dopmMyTupoBaTh U TOKA3HIBATH:
9 | CooTHOMICHUS MEXKTY
e Tteopemy [ludaropa;
yrIaMH U CTOPOHAMH B
3 e TEOpeMy O 3aBUCUMOCTH KOCHHYyca OT
PSIMOYTOJTBHOM .
IpajyCHON Mephl yria;

TPEyroJIbHUKE.

10 | OcHoBHBIE

® HEpPaBEHCTBO TPEYrOJbHHKA,
TPUTOHOMETPHUUYECKHUE () o+ cos? 1. sin (90°
[ J = —

TOXIECTBA. 3HAUCHUS 3 EomﬂeCTBa e ;85 e=5 Slri( . o)

CHHYyCa, KOCHHYCa, TAHT'CHCA - s o Coi ( . @ = sin o

¥ KOTaHI'€HCa HEKOTOPBIX ltetgia= ——1+tg7a= ——

YTJIOB. ITonnmars, 4rto:

11 | Msmenenus CUHYCa, e 1000i1 KaTeT MEHbIIIE TUIIOTEHY3bI;
KOCHHYCa, TAHTeHCA U 1 ® KOCHHYC JII000T0 OCTPOTO yria MeHblIe 1;
KOTaHI'CHCA TIPH e HakJIOHHas OOoJblle MePIECHANKYISAPA;
BO3paCTaHHH yTjia ® DpaBHBIE  HAKIOHHbIE  HMEKIOT  PaBHBIE

MpOeKIMK, a Oonblie Ta, Yy KOTOPOWM
MPOEKIIUs OOJIBIIIE;

e nr00as CTOpPOHAa TPEYrojbHUKA MEHbIIE
CYMMBI JIBYX JIPYTHX;

e CHHYC U TaHTEHC 3aBUCAT TOJBKO OT
BEJIMYMHBI yTJIa.

3HaTh:

Kontponbnas pabora Ne 3 1 ®  KaK BBIpaXKarOTCs KaTeThl M TUIIOTEHY3a Yepe3
CHHYC, KOCMHYC, TaHT€HC M KOTAaHICHC
0CTPOro yria MPSIMOYTOJIbHOTO
TPEYrOJbHUKA;

e 4YeMy paBHBI 3HAUYCHHUS CHHYCa, KOCHHYCA,
TaHreHca u KotaHreHca yrios 30°, 45° u 60°.
Pemrate COOTBETCTBYIOIIHE 3a7a9u Ha
BBIUHCIICHHE U JOKA3aTeIbCTBO.
JlekapToBbI KOOPAMHATHI HA MJI0cKOCcTH (11 yacoB)

12 | Onpenenenre AeKapTOBBIX OGBACHAT, UTO TAKOE:

koopauHat. KoopauHatsl
e JleKapTOBa CHCTEMa KOOPAMHAT, OCh abcluce,

CepeIHbI OTPE3Ka. 2
OCh OpJHMHAT, KOOPIMHATHI TOYKH, HAYaJO

Paccrosinue mexny
KOOpJIMHAT;

TOYKAMH. . apHeHye ¢

BHEHUE QUTYPBHI;
13 | YpaBHEHHE OKPYKHOCTH. yp . YPBh .
. e  YIIIOBOM KO PHUIHUEHT NPSIMOH.
YpaBHeHUE IPSMON.
3 3HaTh:

KOOp,Z[I/IHaTBI TOYKH
TMCPCCCUCHU S NIBYX MMPIAMBIX.

e (QopMmyIBl KOOPIUHAT CEPEIUHBI OTPE3KA;

14
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Pacnosoxxenue
IpsIMOI
OTHOCHUTEIHLHO CHCTEMBI

e (hopMyITy pacCTOSHUS MEX1Y TOUKAMHU;
e ypaBHEHHE OKPYXHOCTH, B TOM YHCIE C
LICHTPOM B HauaJie KOOPJIMHAT;

10 IBYM HCKOJUIMHAPHBIM

IMPOMU3BCACHUC BCKTOPA U YHUCJIA,

KOOP/IMHAT. YTIOBOH 3 e ypaBHEHHE MIPSIMOM, yCJIOBHUE
KO3 GUINCHT B ypaBHEHNN MapayieIbHOCTA  NOPSIMOM OJHOM W3 OCeH
npsiMoii. I'paduk JIHMHENHHOIH KOOPJIMHAT, YCJIOBHUE MPOXOXKACHHS €€ uepe3
ynkimy. HA4aJI0 KOOPAWHAT;
15 | ITepeceueHue npsmoii u 1 e YeMy paBeH yIioBOU KOA(PGUIIMEHT MPSIMOH;
OKPY/KHOCTH. e uro s 0 < a < 180° sin (180° — a) = sin a,
16 | Onpenenenue cunyca, cos (180° — a) = —cos a, tg (180° — a) = —tg
KOCHHYCAa, TAaHI'€HCa U 2 o, o % 90°, ctg (1800 — a) = —ctg a.
KOTaHIeHca JII0O0ro yria oT Pemartp 3amaun Ha BBRIYMCIICHHE, HAXOXJICHUE U
0 no 180° JI0Ka3aTeNIbCTBO.
JABuxenne (9 yacon)
17 TTpeo6pasoBanue Guryp. L OOBACHATH, YTO TAKOE:
CBOICTBA JBHIKEHHS. e mpeoOpa3oBaHUe burypsl, o0OpatHOe
18 | [ToBopor. IlapannenbHblii . Egziii aI::.BaHHe’
IIEPEHOC U €r0 CBOWCTBA. ’
CymecTBoBaHHE H e npeoOpa3oBaHHE CHMMETPHUH OTHOCUTEIHHO
€ IMHCTBEHHOCTD 3 TOYKH, EHTP CUMMETPHUU;
MApAIENBHOTO MEPeHOCa. o Hp€06}?’aSOBaHI/Ie CUMMETPUHU OTHOCHUTEIILHO
COHANPABIEHHOCTH PSIMOM, OCh CUMMETPHH;
MOYIPSAMBIX. ® [OBOPOT IUIOCKOCTH, YIOJl IOBOPOTA;
19 | CummMeTpust OTHOCHTEIILHO * mapaieNbHbIH epeHoc.
Touky. CUMMeETpHs 3 DopMyIHPOBATH U TOKA3BIBATH, YTO:
OTHOCHTENIBHO TIPSIMOIA. ® TOYKH NPSIMON TPH JIBIKEHUH TIEPEXOJSIT B
20 | Teomerpuueckue TOYKH MPSMOM ¢ COXpaHEHHUEM UX MOPSIJIKA;
IpeoGpa3oBaHus Ha 1 e mpeoOpa3oBaHUsl CHUMMETPHUH OTHOCUTEIIHHO
npaktrke. PaBeHCTBO (GHTYD. TOYKH W OTHOCHUTEIHHO TPSIMOU SIBIISIOTCS
TIBUKCHHUSIMH.
PopMynHpoBaThH CBOWCTBA:
Konrtponbnas pabora Ne 4 1 ® /IDIDECHIDL
e [apajyIeNbHOTO MepeHoca.
Pemarp 3amaum, wucCnonb3ys NpUOOpPETEHHBIS
3HaHUSL.
BekTopsl (9 yacoB)
21 AOcomtoTHas BeIUYUHA U ObBACHATE, 9T TAKOE:
HaTIPaBJIEHHE BEKTOPA. 2 ® BCKTOp W €ro HampaBJeHHE, OJUHAKOBO
PaBCHCTBO BEKTOPOB. HaIpaBJIeHHbIE U MPOTHUBOIIOJIOKHO HaIpaB-
JICHHBIE BEKTOPHI;
22 KoopauHaTE BeKTOpa e a0comoTHas BeaMuuHA (MOIYJb) BEKTOPA,
CnoxeHue BEKTOpOB. 2 Koop I[H?aTH BCKTOPa,
CroKeHue CHIL ¢ HYJICBOM BCKTOD,
® paBHBIE BEKTOPHI;
23 | YmHoKeHHE BEKTOpa Ha ® yroJI MeXay BEKTOpaMU;
yrcino. Pa3noxkenue BekTopa 5 e CyMMa M pa3HOCTb BEKTOPOB;
[
[

BCKTOpaM.

CKaJIIpHOC IMPOU3BEACHNUEC BEKTOPOB,
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CkansipHoe npou3BeAECHUE
BEKTOpOB. Paznoxenue

L4 CI[I/IHI/I‘-IHblﬁ " KOOPJAWHATHBIC BCKTOPLI;
® MIPOCKIOHHU BEKTOpa Ha OCH KOOPAHWHAT.

BEKTOpa MO0 KOOPIMHATHBIM 2 DopMyITHpOBaTh U I0Ka3bIBATH!
OCSIM. ®  (IPaBWIO TPEYTOJIbHUKAY;
e TeopeMy 00 aOCONIOTHOW BENIUYMHE U
HATpPaBIeHUH BEKTOPA Ag,
e TEOpeMy O CKaSIpHOM  MPOM3BEICHUHU
BEKTOPOB.
PopMynHpOBaTH:
e CBOIfcTBa MPOM3BENEHUS BEKTOPA U YUCIIA;
®  yCIIOBHE NEPHEHIUKYISIPHOCTH BEKTOPOB.
KourtposbHhas pabota Ne 5 1 Hortnmars, ro:

® BEKTOP MOXKHO OTJIOXKHUTH OT JII000M TOUKH;

® paBHBIC BEKTOPHI OJMHAKOBO HAMNpPAaBJIEHBI U
paBHBI 1O aOCOJIIOTHOW BEJIMYMHE, a TaKXKe
MMEIOT PABHBIE COOTBETCTBYIOIIUE KOOPJIHU-
HAaTHI,

e  CKaJspHOE MIPOU3BECHUE
JUCTPUOYTUBHO.

Pemrats 3amaun.

BEKTOPOB

HTorosoe noBropenue (6 4yacon)

9 kaace
Koa- XapakTepucTHKa OCHOBHBIX BH/10B
Coaep:xkanue yueOHOro
BO AesITeIbHOCTH 00y4aroerocst
MaTepuaJia N .
4acoB (Ha ypoBHe y4eOHBIX 1elCTBHIH)
1 2 3 4
Ilono0ue ¢uryp (14 yacon)

1 Hpeo6pa3013aHHe HOILO6I/I$I. O6’bSICH$ITB, YyTO TakKoe:

CBoiicTBa mpeobpazoBaHHs 1 e nmpeoOpa3oBaHue MMOAOOWS, KOIPDUIIUEHT
T0Z00HsL. moa00us1, ToT00HBIE (PUTYPBHI;

2 | TTomoGue puryp. Ipusnax ® TOMOTETHS] OTHOCHUTENIBHO IIEHTpa, Ko3(d-
000N TPEYTOIBHUKOB 110 2 UIIMEHT TOMOTETHUH, TOMOTETUYHbIE (DUTYPBI;
ABYM yIj1aMm. ®  YIUIBI IUIOCKHUH, JOMOIHUTENbHBIE, IICHTPAIb-

3 | Ilpusuak moxo0us HBIH, BIHMCAHHBIN B OKPY>KHOCTB,
TPEYroJbHUKOB 110 BYM [ICHTPAJIbHBINA, COOTBETCTBYIOIIUN TaHHOMY
CTOpOHAaM H yIiIy MEKIY 2 BIIMCAHHOMY YTIIy.

HuMu. TIpusHak moxoOus [Tonumatp, uro MacmTad ecTh KOI(PPHUIHEHT
TPEYrOJIbHUKOB 10 TPEM 10106MSL.
CTOpOHAaM. @opMynHMpoOBaTh U JOKA3bIBATH:
4 | Hozobue npAMOYyTONBHBIX ) e UTO TOMOTETUS €CTh Ipeodpa3’oBaHMeE
TPEYTOJIbHUKOB OXOOHS;
>
e YrOo MpeoOpazoBaHME TNOJOOMS COXpaHSET
[\]
Kontponbnas padora Ne 1 1 VTITBI ML TIOMYTIPAMBIMEL
5 e CBOICTBa MOAOOHBIX (BHTYD;
VTapl, BNCaHHEBIE B
2 ® [pHU3HAK NOJOOMS TPEYroJbHUKOB IO JIBYM
OKPY>KHOCTb. )
yriam;

6 [IpormoprnoHanbHOCTh ® [IpU3HAaK N0J00US TPEYTrOJIbHUKOB IO JBYM
OTPE3KOB XOPI U CEKYIINX 2 CTOpPOHAaM M YIIIy MCXKIy HUMH,

OKPY>KHOCTH. e [pHU3HAK MOJNOOUS TPEYTOJIBHUKOB MO TPEM
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N3mepenue yrios,
CBSI3aHHBIX C OKPY’KHOCTBIO.

Kontponbnas pabota Ne 2

CTOpPOHaM;
® CBOMCTBO OMCCEKTPHUCHI TPEYTOJIbHUKA;

e TeopeMy 00 yrie, BIUCAHHOM B OKPY>KHOCTb;

® [IPONOPLMOHAIBHOCTh OTPE3KOB XOpA U
CEKYILUX OKPY>KHOCTH.

®opMynupoBaTh:

e CBoiicTBa MpeoOpa3oBaHus MOI00US;

® [IpU3HAK noao0us IPSMOYTOJIbHBIX
TPEYTroJIbHUKOB;

e CBOMCTBO KaTeTa (YTO KaTeT €CThb CpelHee
IIPOMOPLMOHAIIBHOE MEXy THUIIOTEHY30H U
IIPOEKIMEN ITOro KaTeTa Ha TMIIOTEHY3Y);

® CBONCTBO BBICOTBI IIPSIMOYTOJIBHOTO
TPEYroJbHUKA, INPOBEAEHHON W3 BEPILNHBI
OpsAMOro yria (4To OHa €cTb CpeJHee
IIPONOPLUUOHAIIBHOE  MEXIY MPOEKUUSIMU
KaTeTOB Ha TUIIOTEHY3Y);

® CBOMCTBO BIHCAHHBIX YIJIOB, OMHPAIOIIUXCS
Ha OoAHY U Ty xe nayry. IloHumars, 4TO
BIIMCAHHbIE  YIJIbl, ONUpAIOLINECcs Ha
IaMeTp, — IMpsIMBIE.

Pemats 3anaun.

Pemenue TpeyroiibHuKoB (9 4yacos)

8
Teopema kocunycoB 2 DopMyJIUPOBATH U JTOKA3bIBATh:
9 | Teopema curycos ® TEOpEeMbI KOCHHYCOB H CHHYCOB;
[ ]
COOTHOIIEHHE MEXTy COOTHOIIEHHE MEX]y yriamMH TpeyroibHHKa
N ——— 3 U TIPOTUBOJICKAIUMHU CTOPOHAMHU.
MIPOTUBOJICKAIIUMU IlonnMmars:
CTOPOHAMH. e yeMy paBeH KBaJpaT CTOPOHBI TPEYrOJIbHUKA;
[ ]
10 | Pemenme TpeyroabHHKOB. 3 YTO 3HAYHT PEIIUTh TPEYTOJIbHHUK.
Pemars 3amaun.
Kontponbnas pabota Ne 3 1
MuoroyroJbHuku (15 yacos)
11 | Jlomanas. Beimmykibie OGBICHATH, 4TO TAKOE:
MHOTOYTOJIbHUKH. N .
I T 2 e JoMaHas W €€ DJIEMEHTHI, [UIMHA JIOMAaHOM,
aBUJIbHBIC
P MpocCTasi ¥ 3aMKHYTas JIOMaHbIE,
MHOTOYTOJILHUKH. .
12 o My;H —— ® MHOTOYTOJIBHUK M €r0 3JIEMEHTHI, IMIOCKHMA
BHI/E:azHHxﬂn oll)II/ﬁ:a}I]{Hblx MHOTOYTOMILHIK, BEIYKIIBIH
. 2 MHOI'OYTOJIbHUK;
OKPY>KHOCTEH IMpaBUIIbHBIX
MEOTOYTOTHHHKOB ® yroix BBIOYKIOTO  MHOTOYIOJBHUKA U
: BHEIIHUH €ro yrou,
13 | TTocTpoeHre HEKOTOPBIX > YTOIL
S — 1 ® MpaBUIbHBIA MHOTOYTOJIBHUK;
MHOTOYTO/THHHKOB ® BIHCAHHBIC H ONUCAHHBIC MHOTOYTOJIbHHKHY;
: ® I[IEHTP MHOTOYTOJIbHHKA;
14 | BriucaHHbIe U ONTMCAaHHBIC HCHTP vyr ’
MHOTOYTOJTHHKH 2 ® [ICHTPAJIbHBIN YTOJ MHOTOYTOJIbHUKA,
15 | [TomoOue mpaBUITEHBIX ¢ DbajMaH 1 pajMaHHad Mcpa yIia,
[ ]
BBIITYKJIBIX 3 HHCTIO T
MHOT'OYTOJIbHHKOB. SHaTb:
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16

e TpuOIMKEHHOE 3HAYCHUE YUCIIA T

JlniHa OKpY»KHOCTH. 2 ® KaK TIpalyCHYIO MeEpy Yyrjia IIEpEeBECTH B
paguaHHy0 ¥ HA000POT;
17 PajmaHHas Mepa yria. 2 ® UTO y MPaBUIIbHBIX N-yroJbHUKOB
OTHOIICHHUS MEPUMETPOB, paanycoB
BIIUCAHHBIX M ONHUCAHHBIX OKPYKHOCTEU
paBHbl. [loHMMaTh, dYTO Takoe JUIMHA
OKPY>KHOCTH.
®opmMyTupoBaTh U JOKA3BIBATh TEOPEMBI:
® 0 J/UIMHE OTpe3Ka, COEAMHSIONIETO KOHIIbI
JIOMaHOI;
® 0 CyMME YyIJIOB BBIITYKJIOTO N-YTOJIbHUKA;
® O TOM, UYTO IPaBUIBHBIA  BBIITYKJIbII
MHOTOYT'OJIbHUK ~ SIBJISIETCSI BIHMCAHHBIM U
OIMCAHHBIM;
e 0 TONOOMHM  TPAaBWIBHBIX  BBIMYKIIBIX
Konrponsnas padora Ne 4 1 MHOTOYTOJILHHKOB,
e 00 OTHOWIEHUH [UIMHBI OKPYKHOCTH K
IUaMeTpy.
BoiBoauTh (opMyIbl ISl paAnyCOB BIIMCAHHBIX
M ONHCAaHHBIX OKPYKHOCTEH MpPaBHIBHBIX N-
yrolbHUKOB (n = 3, 4, 6).
YMeTbh CTPOUTS:
® BIHCAHHbIE B OKPY)XHOCTh M OIHMCAHHBIC
OKOJI0O He€ TMpaBWJIbHBIE IIECTUYTOJIBHUK,
YeThIPEXYTOJIbHUK (KBapaT), TPEYTrOJIbHUK;
® CTPOWTh TIO BIUCAHHOMY IPaBWILHOMY n-
YTOJILHUKY TIPABUIIBHBIN 2N-YTOJBHHUK.
Pemrate 3agayn.
Inomaau ¢uryp (17 yacon)
18 | INousTHe mIoIIAIH. 3 OOBACHATE, YTO TAKOE:
[Tnomans npsiMOyroJbHHKA. ®  IUIOIIA[b;
19 | IMnomans napamienorpamma. 2 ® KpYT, €ro IeHTP U paauyc;
20 | Thnomanp TPEYrOJIbHUKA. ® KpYroBOHM CEKTOP M CETMEHT.
(dopmyna ['epona aiis 5 DopMyJIUPOBATH U TOKA3bIBATH:
IUIOLIA/IA TPEYTOJIbHUKA. ) ®  YTO IJIOLIAAb TPEYTOJbHUKA PaBHA MIOJOBUHE
PaBHoBenkue (QUrypsl. MPOM3BENICHUSI CTOPOH HA CHHYC YIJla MEXIY
21 | IInomans Tpanenuu 2 HUMU,
Kontponbnas padora Ne 5 1 ¢ 4CMY paBHa IIJIOWIa/lb KpyTa.
22 | ®opMynbl  JUIS PAMYCOB Brisoauts opmysbi:
BIMCAHHOH U OTMHUCAHHOI 2 ¢ [Iuomamm HPAMOYTOJIbHHIKA,
OKPY)KHOCTEI! TPEYrOJIbHUKA. napajuiefiorpaMma, TpeyrojbHUKa (depes
23 | Tlnomam nogo6uex Guryp 2 CTOPOHY H BBICOTY U FepOHEi.), Tpamnenuu; )
24 | Tnomans kpyra > ® /Ui pajuycOB BIMCAHHOH M ONHCAHHOM
OKpPY>KHOCTEH TpeyrojlbHUKA.
3HaTh:
e (opMyIBI BBIYUCICHHS TUIOMAAH KPYTOBOTO
Kontponbnas padota Ne 6 1

CEKTOpa U CETMEHTA;
® KaK OTHOCSTCS IUIOMIAAN MOAOOHBIX QUTYD.
Pemats 3agaun.
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JeMeHTHI cTepeomeTpun. UTorosoe mopropenne Kypca mianuMerpun (13 yacon)

25

AKCHOMBI CTEPEOMETPHUHU

1
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[TapamienbHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
[lepneHUKyYISIPHOCTD
IPSIMBIX U IIJIOCKOCTEHN B
IIPOCTPAHCTBE.

27

Mmuororpannuku. Temna
BpalICHUS.

Pemmenune 3anay o Bcem
TeMaM IJIaHUMETPUHU

OOBACHSATD, YTO TAKOE:

CTEpPEOMETPHS;

MapajuleJbHble WM CKPEIIMBAKOUIUECH B
IIPOCTPAHCTBE IIPSIMBIE;

NapajuleIbHBIC NPSAMAst U INIOCKOCTB;
[apajuIeIbHBIC IIIOCKOCTH;

psiMasi, NEPIEHAUKYJISPHAs INIOCKOCTH;
NEPIEHANKYJISIP, ONYIICHHBIM W3 TOYKHM Ha
IJIOCKOCTB;

pacCcTostHUE OT TOYKH J0 IJIOCKOCTH;
HAaKJIOHHAas1, €€ OCHOBAHUE U NPOEKIINS;
JBYTPAHHBI U MHOTOI'PaHHBIN YIJIBI;
MHOT'OI'PAHHUK U €r0 3JIEMEHTHI,

IIPU3Ma U €€ IEMEHTBI, NIpsAMasi, IpaBUIbHAS
IIPU3MBI;
napajuleIenuIes,
napasenenunen, kyo;
nupamuza M €€ DIEMEHTHI, IIpaBUJIbHAs
IMPaMKJa, TETPadIp, yCEUEHHAs TMPaMUa;
TEJI0 BPALLCHHUs; LWIMHAP U €r0 3JIEMEHTHI,
KOHYC;

map U cdepa, MapoBOi CEKTOP U CETMEHT.

MPSIMOYTOJIbHBIHN

3HaTh:

(hOPMYIIMPOBKHU aKCUOM CTEPEOMETPHUU;
CBOWCTBA TAapaUICNbHBIX W  MEPICH/IH-
KYJSIPHBIX MPAMBIX H  IUIOCKOCTEH B
MIPOCTPAHCTBE;

4eMy paBHBl  OOBEMBI  MPAMOYTOJIHHOTO
napajuiefienumnena, OpuU3Mbl, TUPAMUIBL,
yCE4EHHOU NMUPAMHU/IBI;

KaK OTHOCATCS 00BEMBI TOJOOHEIX T,

4eMy ~ paBHbI  IUIomaau  chepel U
chepuueckoro cerMeHrta, oO0BEMBI Iapa u
1apOBOT'O CETMEHTA.

cDOpMy.]'II/IpOBElTI: " JOKa3bIBaTb TCOPCMBbI:

YTO 4Yepe3 TpU TOYKH, HE JIeKallue Ha
IIPSAMOM, MOYKHO MPOBECTH IJIOCKOCTB;

YTO €CIM JBE TOYKHM IPSAMON IPUHANIEKAT
IJIOCKOCTH, TO WU BCA MpiAMasd NPUHALICKUT
IUIOCKOCTH;

TEOpEMY O TPEX NEPIEHAUKYIISPAX.

7. Onucanue y‘lEﬁHO-METO}]I/I‘IeCKOFO H MAaTCPHAIBHO-TEXHUIECCKOI'O

o0ecnieueHusi 00pa3oBaTeJIbLHOIO MpoIecca

CoctaB YMK:

1. TloropenoB A. B. I'eometpusi. 7-9 knaccel. Yuebnuk. - M.: IIpocsenienue, 2016
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2. Xoxos B. U., Kapramesa I'. /1., Kpaiinesa JI. b. ['eomerpus. [Toypounsie pazpaboTku. 7-
9 knaccsl. - M.: IIpocsenienue, 2014
3. TI'yceB B. A., Mensauk A. U. T'eomerpus. [Junaktudeckne mMatepuansl. 8 kimacc. - M.:
IIpocsemenue, 2017
4. T'yceB B. A., Mensauk A. U. T'eomerpus. Jlunakruyeckue marepuaisl. 9 kmacce. - M.:
ITpocsemenue, 2017
5. Mumenko T. M. I'eomerpus. Tematuueckue Tectsl. 7 kiacc (k yaueOnuky [loropesnona A.
B.) - M.: Ilpocsemenue, 2017
6. Mumenko T. M. I'eometpus. Temarndeckue TecThl. 8 kiace (k yaeOHuky [loropenosa A.
B.) - M.: Ilpocsemenue, 2017
7. Mumenko T. M. 'eomerpus. Tematuueckue Tectsl. 9 kiacc (k yaueOnuky [loropesnona A.
B.) - M.: Ilpocsemenue, 2017
8. Hymummeia 1O. I1. 'eomerpus. TpenupoBouHbie 3amanus. 7 kiacc. - M.: [Ipocsenienue,
2017
Texnuueckue cpeocmea ooyuenus:
. KommnbroTep
. [IpoexTop
Yueono-npaxmuueckoe obopyooeanue:
KomruiekT 4epTéKHBIX HHCTPYMEHTOB KJIACCHBIX: JTMHEHKA, TpaHCTIOpTUP, yroiasHuK (30°, 60) ,
YrOJbHUK (45° 45°), IUPKYIb.

Oobopyoosanue Kadbunema mamemamuxku

. CroJibl yueHn4eckue — 15 mr. * CtoJt yuutenbckuit — 1 mr.
. Crynbs yuennueckue — 30 . * Jlocku knaccHele — 1 .
. [xadbr kHWKHBIE — 1 1T,

Hudghposvie oopazosamenvhbie pecypcol
* IludpoBble KOMIIOHEHTHl y4€OHO-METOJUYECKUX KOMIUIEKCOB [0 OCHOBHBIM pa3zzenam
Kypca MaTeMaTWKHd, B TOM UYHCIIC BKJIIOYAIONIAE DJIEMEHTHl aBTOMAaTHU3UPOBAHHOTO
00y4YeHHUs, TPEHUHTa U KOHTPOJISL.
»  OOmenons30BaTebekue MUGPOBLIE HHCTPYMEHTHI YIEOHOMN e TEIPHOCTH

Hugpopmayuonnsie pecypcot

. 1. Exunas xosutexius Hindposbix O6paszosarenbHbix Pecypcoshttp://school-collection.edu.ru/

. 2. Ipoekr denaepasbHOro IEHTpa  HHPOPMAIMOHHO-00pa30BaTeNbHBIX  pecypcoB  (OLIUAOP
http://www.fcior.edu.ru

. 3. Hopran undopmarmonnoi nomrepskku EI'D http://ege.edu.ru/

. 4. Karasor o6pasoBarenbHbix pecypcoB cetu Murepuer http://katalog.iot.ru/

. 5. JlunakTudeckue MaTepuaisl o nHpopMaTuke 1 MatemaTuke http://comp-science.narod.ru

8. Onenka miIaHupyemMbIX pe3y/abTaToB

Cucrema OIICHKH JIOCTIDKEHUS TIUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS OCHOBHOM
00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHMs MPEANoiaraeT KOMIUICKCHBIN
MOJIXO]T K OLIEHKE PE3yJITaTOB 00pa30BaHMsI, TO3BOJISIONINI BECTH OIEHKY JIOCTHXXKEHHUS 00y4aro-
OIMMUCS BCEX TPEX TPYNNI pPE3yabTaTOB OOpa30BaHUS: JUYHOCTHBIX, METANPEIMETHBIX U
MPEIMETHBIX.

CucteMa OILICHKH TpEAyCMaTpUBAE€T YPOBHEBBIM MOAXOA K COJEPXKAHHUI OLCHKH U
WHCTPYMEHTAPUIO TSl OIICHKU JOCTIKEHUS TUIAHUPYEMBIX PE3yJabTaToB, a TAKXKE K MpeCcTaBIie-
HUIO U HHTEPIIPETALUU PE3YIBTATOB U3MEPEHUN.

OmHUM W3 TPOSBICHUN YpPOBHEBOTO TIOAXOAA SIBISAETCA OIEHKA WHAWBHIYAIbHBIX
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00pa3oBaTeNbHBIX JOCTHKCHUH Ha OCHOBE «METO/a CIOXKEHHUS», NMPH KOTOPOM (pUKCHpyeTcs
JIOCTHKEHUE YPOBHS, HEOOXOIUMOIO JIsi YCIEUIHOTO MPOJOKEHHUsS 0Opa3oBaHUS U PeabHO
JIOCTUTaeMOro OOJBIIMHCTBOM YYAIlUXCS, M €ro MPEBBILICHHE, YTO MO3BOJSET BBICTPAUBATH
UH/IMBUYyalIbHbIE TPACKTOPUH ABMKEHHSI C YUYETOM 30HBI OMKaiiiero pa3BuTus, popMupoBarsb
MOJIOKUTENBHYIO YYEOHYIO U COLMAIbHYIO MOTUBALIUIO.

Oco0eHHOCTH OLICHKH NPeIMETHBIX pe3y/JbTaToB

OneHka NOpeaIMETHBIX PE3YJIbTaToB  IPEJICTaBIsieT CO0OM  OLEHKY JIOCTHUKCHUS
00y4aroLMMCs IUTAHUPYEMBIX PE3YJIbTAaTOB IO OTAEIbHBIM MIPEIMETAM.

OCHOBHBIM O00BEKTOM OLICHKH IPEIMETHBIX pPE3YyIbTaTOB SIBISETCA CIIOCOOHOCTh K
pelIeHnI0 Y4eOHO-TI03HABATEIbHBIX U YUeOHO-TIPAKTUYECKUX 3a/1a4, OCHOBAHHBIX Ha M3y4aeMOM
y4eOHOM MaTepualle, C MCIOJIb30BAHUEM CIOCOOOB JAEHCTBHM, PEIEBAHTHBIX COACP KAHUIO
y4eOHBIX MpEeIMETOB, B TOM YHCJIE METalpeIMETHbIX (II03HABATENIbHBIX, DPETYIATUBHBIX,
KOMMYHHMKAaTUBHBIX) JEHCTBUH.

CucrteMa OIIGHKM NpPEAMETHBIX PEe3yJbTaTOB OCBOCHHUS YUEOHBIX MPOrpaMM C Y4&TOM
YPOBHEBOIO IMOAXOJA IPEAINOIAracT BblAeJeHHe 0a30BOr0 YPOBHS JOCTH/KEHHH KAaK TOYKH
0TCYéTa MPU NOCTPOECHUM BCEHl CHCTEMBbl OLCHKH M OpPraHU3allii MHIMBUAYaJIbHOW paboThl ¢
YYAIIAMMUCS.

PeasibHble NOCTMIKEHUS yYallUXCsi MOT'YT COOTBETCTBOBaTh 0a30BOMY YpPOBHIO, a MOTYT
OTJIIMYATHCS OT HETO KaK B CTOPOHY IPEBBILICHHUS, TaK U B CTOPOHY HEAOCTHIKEHHS.

JUist OLIeHKH MPEAMETHBIX pe3ysbTaToB B 7-9 Kiaccax UCHOJIb3YyeTCs S-TH OaniibHas IIKaia
OTMETOK, COOTHECEHHAs C YPOBHAMM OCBOCHMS IIPEIMETHBIX 3HAHUM.

YcraHaBnuBaeTCs ATh YPOBHEN JOCTHIKEHUN YYaIllUXCS:

1. Bbazoewiit yposens docmudicenuii — ypoBEHb, KOTOPBIA JEMOHCTPUPYET OCBOCHHE YUEOHBIX
JEUCTBUM C OTOPHON CHUCTEMOW 3HAHWN B paMKax auama3oHa (Kpyra) BBIJCICHHBIX 3aj1ad.
OBnanenne 0a30BBIM YPOBHEM SIBISETCA JOCTAaTOYHBIM JJIsi TPOAOJDKEHHS OOydeHHs Ha
CIIEyIOIlleM YPOBHE 00pa3oBaHUs, HO HE MO MNPOPUILHOMY HampasieHuto. JlocTukeHHio
6a30BOr0 YpOBHS COOTBETCTBYET OTMETKA «YIOBIECTBOPUTEIHHO»
2. ITosvtuennslit yposensv (yposens 0ocmudiceHull vlie 6a306020) NOCTIKCHUS TUIAHUPYEMBIX
pEe3yIBTaTOB CBUCTEIBCTBYET 00 YCBOCHHUHU ONOPHOM CHCTEMBI 3HAHUI Ha YPOBHE OCO3HAHHOTO
MIPOM3BOJIBHOTO OBJIAJICHUS] yYEOHBIMU JCHCTBHSIMHM, a TaKXXe O Kpyrosope, MUpoTe (WIu
U30MpaTeIbHOCTH) UHTEPECOB U COOTBETCTBYET OLIEHKE «XOPOLIO)
3. Bwvicoxuit ypoeenv (yposenv oO0ocmudicenuil eviuie 0a308020)10CTHXCHUS TUIAHHUPYEMBIX
PE3yABTaTOB OTINYAIOTCSA 110 OJTHOTE OCBOCHMSI TUIAHUPYEMBIX PE3YIbTATOB, YPOBHIO OBIAJCHUS
y4eOHBIMU JIEHCTBUSMU U C(POPMHPOBAHHOCTHIO MHTEPECOB K JAHHOM MpeaMeTHOW o0nacTH,
OIIEHKA «OTJIIMYHOY
BBIJIETISIETCS JIBa YPOBHSI:
4. Honuscennwtii ypogenv (ypoeenv 00CMUNCCHUI HUdMCe 0A306020) OCTUKEHUMN, OIEHKA
«HEYHAOBJIETBOPUTEILHO
5. Huskuii yposens (YyposeHb 00CmMuUiCceHUll HUMce 6a308020) NOCTUKCHHMA, OIICHKA «TUIOX0»
He noctmkenne 6a30Boro ypoBHs (TIOHM)KEHHBIN U HU3KUH YPOBHU JTOCTHKEHUN) (DUKCUpPYETCS
B 3aBUCHUMOCTH OT 00bEMa M YPOBHSI OCBOCHHOTO M HEOCBOCHHOTO COZICPIKAaHUS ITPEIMETA.
WnauBuayanbHble TpaeKTOPUH OOYUYEHHS YYalIUXCsl, JEMOHCTPUPYIOIINUX MOBBIIIEHHBIA U
BBICOKMI YpPOBHM JIOCTHXKECHUH, Ienecoodpa3Ho (GopMHUPOBaTh C Y4YETOM HMHTEPECOB ITHX
yyaluxcsi M WX IUIaHOB Ha Oyxymiee. [lpu Hanmuyuu ycTOMYMBBIX MHTEPECOB K y4eOHOMY
NPEeIMETY U OCHOBATEIbHOW MOATOTOBKHU MO HEMY TAKWE ydYalHecs MOTYT OBITh BOBJICUCHBI B
MPOEKTHYIO JESTeNbHOCTh MO MPEAMETY W COPUEHTUPOBAaHBI Ha MNPOAOIDKEHHE OOY4YeHHs B
CTapIIUX KJIACCaX MO JaHHOMY MPOQUITIO.
IoHuKeHHBIIT YPOBEHb JOCTIKCHHI CBHIETEILCTBYET 00 OTCYTCTBUU CUCTEMATHUECKOU
0a30BOM MOATOTOBKH, O TOM, YTO YYalllUMCS HE OCBOEHO Ja)K€ M IOJOBUHBI IUIAHUPYEMBIX
pEe3yJIbTaTOB, KOTOPHIE OCBaWBAET OOJBIIMHCTBO YYAIUXCS, O TOM, YTO UMEIOTCS 3HAYUTEIIbHBIC
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npobensl B 3HAHUAX, JalibHellnee oOydyeHue 3arpyaHeHo. Ilpu sTom ywamumiics MOXeT
BBINOJIHATH OT/ENIbHBIE 33JaHUS TOBBIILICHHOTO ypoBHs. JlaHHas rpymnma yvamuxcs Tpedyer
CHEIHMaIbHON AMArHOCTUKH 3aTpyIHEHUI B 00y4YeHUH, TPOOEIIOB B CUCTEME 3HAHUI U OKa3aHUU
1eJIeHaNpaBIeHHOM MOMOIIU B JOCTHKEHUH 0a30BOTO YPOBHSL.

Huskuii ypoBeHb OCBOCHUS IUIAHUPYEMBIX DPE3YIBTATOB CBHUJAETEIBCTBYET O HAIWYUU
TOJBKO OTAETBHBIX ()parMEHTApHBIX 3HAHUH MO MpeaMeTy, JaibHeliee 00ydyeHne NpaKTHIeCcKu
HEBO3MOXHO. Y4YalluMcs, KOTOpbIe JEMOHCTPUPYIOT HU3KUN YPOBEHb JIOCTHKEHUH, TpeOyeTcs
crielManbHas IOMOIIb HE TOJIBKO [0 YUeOHOMY MpEIMETY, HO U 10 (YOPMUPOBAHUIO MOTUBALIUHU K
0o0y4YEeHHIO, Pa3BUTHUIO MHTEpeca K M3y4yaeMoW MpeAMETHON 001acTy, MOHUMAHUIO 3HAYUMOCTHU
IpeaMeTa i )KU3HU U Ip. ToapKo HaaM4Ke MOJ0KUTEIbHONM MOTUBALUU MOXKET CTaTh OCHOBOU
JMKBUJALMH NTPOOEJIOB B 00yYEHUH JIJIsl JTaHHOM IPYIIbl yYaIIuXcsl.

OnucaHHbBIN BBILIE IOAXO0J IPUMEHSETCS B XOZE Pa3IMYHbIX IPOLEAYDP OLCHUBAHMS:
TeKyLIero, IpoOMeKyTO4HOI'0 M HTOr0BOIO.

O06s13aTeIbHBIMU COCTABIISIOLIMMH CUCTEMbI HAKOIUIEHHOW OLIEHKU SIBIISIFOTCS. MaTepUabl:
* CTapTOBOM IMarHOCTUKH;

* TEMAaTUYECKUX U UTOTOBBIX TPOBEPOYHBIX PadOT;

* TBOPYECKHX padOT, BKJIIOYAst yueOHbIE UCCIIEAOBAHHS U yIeOHBIE TIPOCKTHI.

Pemenne o JOCTHXKEHMM WM HE JOCTHKEHMH IUIAHUPYEMBIX pEe3yJAbTaToB WU 00
OCBOGHMM WJIM HE OCBOCHMM Y4eOHOTro Marepuajlia IMPUHUMAeTCs Ha OCHOBE pE3yJbTaTOB
BBITIOJTHEHUS 3a/1aHuil 6a30Boro ypoBHs. Kpurepuii 1ocTrkeHus/ocBoeHus y4eOHOTo Marepuana
3agaéresd Kak BbIMonHeHHe He MeHee 50% 3amaHuii 6a30BOro ypoBHs MM nomydenue 50% ot
MaKCHMaJIbHOTO 0aJljia 3a BBIIOJHEHHE 3aaHNni 0a30BOr0 YPOBHS.

Ob6mas kaaccupuxkanus omMuodOK.

[Tpu ouieHKe 3HAHUHM, YMEHUH M HABBIKOB yUYalUXCA CIEAYEeT YUUTHIBAaTh Bce OMIMOKHU (TpyObIe U
Herpyobie) 1 HEOUYETHI.
I'pyObIiMH cuuTarOTCsl OIIUOKM:

] He3HaHUE OIpeeIeHUs OCHOBHBIX MOHSTHH, 3aKOHOB, MPAaBUJI, OCHOBHBIX
MOJOXKEHUH TeopuH, He3HaHHe QOpMysa, OOIIETIPUHATHIX CHMBOJIOB
0003HauEHUH BEINYUH, AUHUIL] UX U3MEPEHUS;
HE3HaHUE HAaUMEHOBAaHUMN €INHULl U3MEPEHHUS;
HEYMEHUE BBIJICIUTh B OTBETE ITIaBHOE;
HEYMEHUE NPUMEHSATD 3HAHUS, AITOPUTMBI JIJISl pELICHMS 3a/1a4;
HEYMEHHE JIeJIaTh BBIBOJBI K 00OOIICHUS;
HEYMEHUE  I0Jb30BaThCS NIEPBONUCTOYHUKAMH, y4eOHUKOM "
CIIPaBOYHUKAMH;
[l BBIYMCIHUTEIbHbIE OMNOKH, €CIIM OHU HE SBIISIOTCS OMMCKOM;
[l jormyeckue OUIMOKH.

[ R A R R

K Herpy0biM ommdkam ciieyeT OTHECTH:

(] HETOYHOCTH (POPMYIHUPOBOK, OINpPENEICHHM, TOHATUH TEOpUU, BhI3BAaHHAS
HEITOJTHOTOM OXBaTa OCHOBHBIX NMPU3HAKOB ONPCACIIACMOro IMOHATHA WA
3aMEHOI OTHOTO - ABYX U3 3TUX NMPU3HAKOB BTOPOCTEIICHHBIMU;

U HepaHHOHaHLHbeI MECTO peuicHu-d 3aJa4u HIJIN HEAOCTAaTOYHO
IPOAYMaHHbIN IUIaH OTBETa (HApyLICHWE JIOTUKU, MOAMEHA OTIEIbHBIX
OCHOBHBIX BOITPOCOB BTOpOCTeHGHHBIMI/I);

[J HepalrmoHaJIbHBIC METOJIBI pa0OTHI CO CIIPABOYHOM U JPYTOM JTUTEPATypOil;

U HCYMCHUC pCHIAThL 3aJa4H, BBITIOJIHATH 3a/IaHUS B O6H.[CM BHUAC.

Henoueramu sBiIgIOTCS:
[l HepanMoOHaJIbHBIC IPUEMBI BBIYUCICHUN U IPe0Opa30BaHUM;
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[] HeOpe)XKHOE BBIMOJIHEHUE 3alIUCel, YepTexei.

KonTpos mnpenMeTHBIX pe3yJbTAaTOB IIPEUIAracTcsl IpU IPOBEIECHUM MaTeMaTHUYeCKHX
JUKTAHTOB, TECTUPOBAHUS, MPAKTUYECKUX paldOT, CaMOCTOATENbHBIX paboT oOydaromero u
KOHTPOJIUPYIOILETO BHUJ1a, KOHTPOJIBHBIX padoOT.

KanennapHo — Temarnyeckoe MiIaHUpOBaHUE HA KaXbIi roJ] 00y4eHUs JaHO B MPHIIOKEHUU
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